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DAT A SERVICES REFERENCE HANDBOOK 

PREFACE 

Objective 

The objective of the Data Services Reference Handbook is to furnish the Telephone 
Company craft employee with a practical field manual comprised of information 
pertaining to the description, installation, and maintenance of voice bandwidth data 
sets and associated data auxiliary apparatus. 

Plan of' Text 

In general, the Bell System Practices (BSPs) have been edited and condensed to offer a 
wide spectrum of information that would not be possible to include in a handbook in 
the unedited format. In addition, option and interface tables have been excerpted from 
descriptive sections when necessary and added to provide complete installation infor
mation. 

Contents 

The Data Services Reference Handbook consists of sixteen parts, divided into five 
volumes. Parts 1 and 2, covering data sets 100- and 200-types, are placed in Volume I. 
Parts 3 through 6, covering data sets 407-type, transaction telephone, Digital Data 
System, data auxiliary equipment, and ADTS testing, are placed in Volume IL Parts 7 
and 8 covering general data apparatus and general trade products are placed in Vol
ume III. Parts 9 through 14 covering registered interfaces, data jacks and mount
ings, data sets, data stations, and data auxiliary sets, are placed in Volume IV. Parts 
15 and 16 covering DATAPHONE®/II Service and DIMENSION®/System 85 data 
service units are placed in Volume V. 

'fhe BSPs are arranged in each part in order of material content rather than by 
number. This type of presentation is necessary to allow an item to be presented in a 
subjective manner rather than to be restricted by the 9-digit numbers. For informa
tion not contained in this manual, refer to standard BSP files. 

As an aid to usability, shown above the 9-digit number of each BSP is an abbreviated 
description of the apparatus covered in the practice (for example, DS 108D, DS 201C 
Sta, DAS 828D, etc.), plus a hyphenated number. This number shows the part number 
and the order in which the practice is placed in the part. (For example, 3-1 is the first 
practice in Part 3.) Where it is known that a BSP will be added to the manual in a later 
revision, a number has been skipped to save space for the practice. The page number of 
each page in the BSP is retained at the bottom of the page for cross-reference pur
poses. 
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Comments concerning content, usability, and adequacy of this manual will 
be welcomed. This sheet may be removed and mailed directly to the 
Bell System Practices Organization. This sheet is not to be used for ordering 
manuals. 

Specific comments on particular BSPs should be forwarded by means of 
Form E-3973. 

Mail to: 

Bell System 
Data Design Organization 
Department 3114 
2400 Reynolda Road 
Winston-Salem, N. C. 27106 
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1. GENERAL 

1.01 This section covers the physical and functional 
description of data sets (DSs) 108D- and 

108E-types used in private line station applications. 

1.02 This section is reissued to incorporate 
information on the newly introduced DSs 

108D-L1A and 108E-L1A. 

1.03 Data sets 108D-Ll and 108E-Ll (Fig. 1 and 
2) have been redesigned. The new sets are 

coded DS 108D-L1A and DS 108E-L1A (Fig. 3 and 
4). These sets offer the same features and fit 
into the same mountings as the MD sets they 
replace. However, there are small differences 
between the sets. When necessary to describe 
these differences the sets will be referred to by 
full designation (DSs 108D-Ll, 108E-Ll, 108D-L1A 
and 108E-L1A). 

1.04 The following is a list of data mountings in 
which DSs 108D- and 108E-type can be 

mounted for station application. 

• 28A-type data mounting equipped with 27Bl 
data unit 

• 28Dl data mounting 

• Data auxiliary set 830A 

• Data auxiliary set 820-type. 

1.05 Data sets 108D and 108E are full-duplex 
(FDX), frequency-shift-keyed (FSK), 

serial-transmission data sets which provide low-speed 
(up to 300 baud) data transmission over 2-wire or 
4-wire private line (PL) voiceband facilities. 

1.06 Data sets 108D and 108E are very similar; 
they differ in send and receive frequencies 

and data set restore characteristics. Data set 108E 
send and receive frequencies complement those of 
DS 108D. 

ft 
Data sets 108D and 108E are not 
designed to handle supervisory line 
current. 

1.07 Data set 108E restores upon detection of 
either marking or spacing carrier, whereas 

all other DS 108-type restore only upon detection 
of incoming marking carrier. 

1.08 Data Set 108D-L1A may be used as a direct 
replacement for DS 108D-Ll (MD) and DS 

108C (MD). Data Set 108D-LlA is also compatible 
with DS 108B, 108F, 108G, 108J, 108H, and 103F 
(in orginate mode). Comparison of these data sets 
are contained in Table A. 

1.09 Data Set 108E-L1A may be used as a direct 
replacement for DS 108E-Ll (MD) and DS 

108A (MD). Data Set 108E is also compatible with 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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Fig. 3-Data Set 108D-LlA 
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Fig. 4-Data Set 108E-L1A 
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Transmit Level 
(dBm) 

Loop 
Termination 

Lamp 

Carrier Squelch 

BB Lead Condition 
When Loss of 
Received Carrier 
Is Detected 

Transmit Mark 

Frequency Space 

Receive 
Mark 

Frequency Space 

Signal Required to 
Restore BB Lead 
Condition Upon 
Detection of Carrier 

Primary Uses 

DATA SET 108D-LlA 

-1 to -26 

600-ohm 2-wire 
or 
600-ohm 4-wire 

CF Lamp 

EIA Voltage or 
Contact Con-
trolled 

Mark or Space 

1270 Hz 

1070 Hz 

2225 Hz 

2025 Hz 

Marking 

Station-to-
Station 
Hub Applica-
tion 

TABLE A 

DATA SET 108-TYPE - A COMPARISON 

DATA SET 108E-LlA DATA SET 108D-L1 DATA SET 108E-Ll 

-1 to -26 Continuous Continuous 
-6 to -26 0 to -26 

600-ohm 2-wire 900-ohm 2-wire 900-ohm 2-wire 
or or or 
600-ohm 4-wire 600-ohm 4-wire 600-ohm 4-wire 

CF Lamp CF Lamp CF Lamp 

EIA Voltage or EIA Voltage or EIA Voltage or 
Contact Con- Contact Con- Contact Con-
trolled trolled trolled 

Mark or Space Mark or Space Mark or Space 

2225 Hz 1270 Hz 2225 Hz 

2025 Hz 1070 Hz 2025 Hz 

1270 Hz 2225 Hz 1270 Hz 

1070 Hz 2025 Hz 1070 Hz 

Marking or Marking Marking or 
Spacing Spacing 

Station-to- Station-to- Station-to-
Station Station Station 
Station-to-Hub Hub Application Station-to-Hub 

DATA SET 108C 

Continuous 
0 to -14 

900-ohm 2-wire 

None 

Contact 
Controlled 

Mark 

1270 Hz 

1070 Hz 

2225 Hz 

2025 Hz 

Marking 

Station-to-
Station 

DATA SET 108A 

Continuous 
0 to -14 

900-ohm 2-wire 

None 

Contact 
Controlled 

Mark 

2225 Hz 

2025 Hz 

1270 Hz 

1070 Hz 

Marking 

Station-to-
Station 
Station-to-Hub 
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DSs 108F, 108G, 108H, 108J, and 103F (in answer 
mode). 

1. 10 Transmission from DS 108D is always in 
the fl frequency band (1270 Hz for a mark 

and 1070 Hz for a space), and reception is always 
in the f2 hand (2225 Hz for a mark and 2025 Hz 
for a space). Transmission from DS 108E is always 
in the f2 frequency hand and reception is always 
in the fl hand. 

1. 11 Private line circuits using 108-type data sets 
may he divided into the following types: 

(a) Station-to-hub circuits 

(b) Station-to-station circuits. 

Examples of typical private line station circuit 
arrangements are shown in Fig. 5. 

1.12 For information on DSs 108D and 108E when 
used in a huh arrangement, refer to Section 

312-805-100. 

2. PHYSICAL DESCRIPTION 

A. Data Sets 108D-Ll and 108E-l1 

2.01 Data sets 108D-Ll and 108E-Ll each consist 
of two printed wiring circuit hoards mounted 

together in piggyback fashion (Fig. 6 and 7). The 
piggyback arrangement provides a narrower faceplate 
than DS 108A or 108C, and occupies only two-thirds 
of the space necessary for DS 108A or 108C. Data 
sets 108D-Ll and 108E-Ll are each approximately 
5-1/2 inches high, 7-1/5 inches deep, 1-1/8 inches 
wide, and weigh approximately 2 pounds. 

2.02 Figures 1 and 2 show all items and designations 
visible on the faceplates of DS 108D (series 

2) and DS 108E (series 1), respectively. Three 
slide switches (Sl, S2, and S3) are visible from 
the front faceplate of the data set; however, the 
data set card must he removed from the data 
auxiliary set in order to change the slide switch 
settings. The screw holding the slide in place is 
loosened to slide the switch contact to the proper 
option as indicated by the tab. After positioning 
the contact, the screw is tightened (see Fig. 1 
and 2). 

2.03 Data set 108D-Ll (series 3) and DS 108E-Ll 
(series 2) use a 3-part rotary-screw switch 
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Sl in place of the three slide switches. Switch Sl 
facilitates a change in switch settings without 
removing the data set card from the data auxiliary 
set. Switch Sl is divided into three sections: A, 
B, and C (Fig. 8). To access the switch screws, 
the hinged protective cover must first be pried 
open from the end marked with a dot. Each switch 
section is individually adjusted to one of two positions 
using a small screwdriver (KS-20193, Ll or equivalent) 
to gently rotate the screw to either the upper or 
the lower position. The final position of the screw 
must be such that it butts up against the spacer 
and the screwdriver slot is parallel with the spacer. 

2.04 The power required for the operation of 
either data set is 3.7 watts. The data sets 

require filtered +24 ±3 and -24 ±3 volts de. The 
de voltages required are supplied by the associated 
data auxiliary set or data mounting. 

B. Data Sets 1 08D-L 1 A and 108E-L 1 A 

2.05 Data sets 108D-L1A and 108E-L1A consist 
of a single card circuit pack rather than a 

double-decked circuit pack used on DSs 108D-Ll 
and 108E-Ll. The overall dimensions of DSs 
108D-L1A and 108E-L1A are: 7-1/4 inches long 
(with option jumper plugs inserted, 7-9/16 inches), 
1-1/8 inches wide, 5-1/2 inches high, and weigh 
less than 1/2 pound. 

2.06 The circuit pack faceplate of DSs 108D-L1A 
and 108E-L1A contains a block for option 

jumper plugs, line facility test points, and a carrier 
fail indicator lamp. 

2.07 Circuit connection is made via printed circuit 
fingers located on the rear of the circuit 

pack. This circuit pack is designed to plug into a 
suitable data mounting. 

2.08 The power required for the operation of 
either data set is 4.7 watts. The data sets 

require filtered +24 ±3 and -24 ±3 volts de. The 
de voltages required are supplied by the data 
mounting. 

3. FUNCTIONAL DESCRIPTION 

3.01 This functional description will refer to data 
sets 108D- and 108E-type as "the data set" 

since most functions are the same. When an 
exception occurs, the data set will be referred to 
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MULTIPLE SET STATION 

28DI DATA 
DATA SET TERMINAL MOUNTING 

TELEGRAPH CENTRAL OFF I CE 

(' 

J DATA SET DATA TYPE 2 
EQUIPMENT - W/71C 108E· 

TYPE 
LINE F ACILITY 108D- J1UX IL I ARY f--- HUB 

APPARATUS ( TYPE SET 81 JK MOUNTING J 

A. STATION-TO-HUB OPERATION 

DATA STATION 

28 DI DATA DAHt SET ( 
TERM! NAL MOUNTING 108!:- J 
EQUIPMENT - LINE F TYPE: 

( 

( 

J DATA SET TERMINAL 
CILITY IOBF - EQUIPMENT 
( 

J , 

8. STATION-TO-STATION OPERATION 

f;g. 5-l)ata Set 108D- and 1081:-Type Typical Station, 

by full designation. Figure 9 shows a block diagram 
of the data sets. 

3.02 Data sets 108D-LlA and 108E-L1A have a 
fixed, compromise hybrid balance network, 

which is equivalent to the network obtained with 
the H option in DSs 108D-Ll and 108E-Ll. The 
network settings of DSs 108D-Ll and 108E-Ll 
obtained by options A, B, E, F,, or G are not 
available. The network now provided is always 
adequate. 

Interface Leads 

3.03 In addition to power and ground leads, the 
data set provides six interface leads. The 

interface between the data set and the associated 
station equipment conforms to the Electronic 
Industries Association (EIA) Stand:ard RS-~:32-C for 

Page 6 

signal characteristics except where noted. The 
interface leads and their functions are as follows: 

(a) BA on card terminal 3 connects to the EIA 
interface BA lead (transmitted data lead). 

A signal on this lead of less than -3 volts 
represents a mark, and a signal greater than 
+3 volts represents a space. The BA lead 
accepts data from the customer data terminal. 

(b) TL on card terminal 10 connects to the EIA 
interface BB lead (received data lead). This 

lead has a voltage output of less than -5 volts 
for a mark and greater than +5 volts for a 
space. The BB lead presents data output from 
the data station to the customer data terminal. 

(c) ON from card terminal 19 connects to the 
EIA interface CC lead (data set ready lead). 

This lead is connected to a positive potential in 
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DATA SET 
I08Ell 
SERIES2 

D 1, 

D 1i 

D 12 

011 
DID 

Os 
D a 

01 
0 06 

os 
D • 

Di 

D 2 

o, 
CARRIER 

FAIL 

0 
WE 

TL 

RL 

DX 

NOTE: 

U..l--~"tr-~---L- CAUTION: TABS AROUND 

WHICH SCREWS ARE 
ROTATED ARE DELICATE 

FOUR SPACERS ARE 
INSERTED AT FACTORY TO 
LIMIT SCREW SETTINGS 

(SEE NOTE) 

SPACE FOR SCREWDRIVER 
TO BE INSERTED TO PRY 
OPEN SWITCH COVER 

OPERATE SCREW COUNTER-CLOCKWISE SO THAT THE SCREW ROTATES AROUND THE TAB 
FROM AN UPPER TO LOWER POSITION WHEN CHANGING FROM POSITION M TO SOR 
H TO F. OPERATE THE SCREW CLOCKWISE FROM A LOWER TO AN UPPER POSITION WHEN 
CHANGING FROM POSITION S TOM OR F TO H (DOT IS CONSIDERED TO BE IN LOWEST 
POSITION), 

Fig. 8-Data Set 108D-L 1 (Series 3 or Higher) or 108E-L1 (Series 2 or Higher) Rotary Screw Switch S 1 

the data set. The positive potential is an 
indication that the data set has power. 

(d) RS on card terminal 7 connects to the EIA 
interface CF lead (received line signal detector 

lead). This lead will be at a positive potential 
when a carrier is being received from the line. 
When a loss of carrier is detected by the data 
set, the CF lead will have a negative potential 
and the CF lamp will light. 

(e) CSQ (carrier squelch) on terminal 15 can be 
used for carrier control. This is a non-EIA 

lead to the station. A negative voltage on this 
lead squelches the outgoing carrier. 

(f) Card terminal 13 can be used for carrier 
control. This is a non-EIA (contact control) 

Page 8 

lead to the station. The outgoing carrier can 
be turned off by connecting a ground to the 
carrier control leads. 

3.04 The data set converts ac signals received 
from the line into de voltages and delivers 

them to the station circuit on the TL (BB) lead. 
Conversely, the data set converts de voltages 
received from the station on the BA lead into voice 
frequency ac signals and transmits them onto the 
line. Since the ac signals occupy different frequency 
bands, the line functions as if it were two separate 
one-way channels (full-duplex mode). 

3.05 Data sets 108D-L1A and 108E-L1A have line 
impedances of 600 ohms for both 2- and 

4-wire line facilities. Data sets 108D-Ll and 
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108E-Ll have line impedances of 900 ohms for 
2-wire and 600 ohms for 4-wire line facilities. 

Transmitter Circuit 

3.06 The data set transmitter circuit consists of 
an oscillator (frequency-shift keyer ), sending 

low-pass filter in DS 108D or sending high-pass 
filter in DS 108E, a sending buffer amplifier, and 
the transmit and receive line transformer. 

3.07 When a mark signal is applied to the BA 
lead, the oscillator (frequency-shift keyer) 

has an output of 1270 Hz (mark) for DS 108D or 
2225 Hz (mark) for DS 108E. The application of 
a space to the BA lead causes the oscillator to 
shift to 1070 Hz (space) for DS 108D or 2025 Hz 
(space) for DS 108E. 

3.08 The output of the oscillator is fed to the 
sending filter. The filter attenuates the 

unwanted frequencies in the receiving band, thereby 
reducing the balance requirements of the hybrid 
transformer for 2-wire operation of the data set. 

3.09 The sending buffer amplifier isolates the line 
and provides a suitable termination for the 

sending high-pass filter (DS 108E) or low-pass filter 
(DS 108D). Level adjustment controls deliver the 
proper power to the line. 

3.10 In a 4-wire line arrangement line connections 
are made to the send transformer and to 

the receive transformer at the data set. In a 
2-wire line arrangement the line is connected to 
the send transformer which is arranged as a hybrid 
transformer. 

The data sets are designed for a direct 
4-wire loop connection in order to 
minimize equipment need for those 
transmission links consisting of 4-wire 
facilities. 

Receiver Circuit 

3.11 The receiver circuit consists of the transmit 
and receive line transformer (4-wire operation) 

or transmit and receive line transformer (2-wire 
operation), receiving buffer amplifier, receiving 
bandpass filter, limiter, demodulator, low-pass 
detector filter, and de amplifier. 

OS 108D & E 1-12 
ISS 2, SECTION 591-028-100 

3.12 Depending on the type of connection (2-wire 
or 4-wire), the line transformer will be 

connected to the receiving buffer amplifier. This 
amplifier isolates the line from variations in impedance 
of the receive bandpass filter which follows this 
amplifier. 

3.13 The receiving filter has a bandpass of 1170 
±150 Hz (DS 108E) or 2125 ±150 Hz (DS 

108D). This serves to reduce interference by 
attenuating out-of-band line noise. This filter also 
reduces the balance requirements of the hybrid 
transformer by providing attenuation of the locally 
transmitted signals in the fl band (DS 108D) or in 
the f2 band (DS 108E). 

3.14 The output of the receiving bandpass filter 
is connected to the limiter. The limiter 

amplifies the incoming frequencies and limits the 
output to provide a constant amplitude signal to 
the demodulator. The limiter also provides an 
output signal for the receive supervision. The 
demodulator converts the carrier frequency variations 
into de voltage variations and delivers them to 
the low-pass detector filter and to the de amplifier. 

3.15 In DSs 108D and 108E-Ll the de voltage 
presented to the receive supervision circuit 

is proportional to the limiter output signal. It can 
be used to determine when the input signal level 
drops below the minimum operating level of -43 
dBm for 4-wire operation (for 2- and 4-wire operation 
in DSs 108D and 108E-L1A) or -40 dBm for 2-wire 
operation. When the receive carrier level drops 7 
dBm below these values for a period of 75 to 150 
ms, the receive supervision circuit is turned off. 
This places a negative voltage on the RS lead, 
lights the CF lamp, and causes the TL (BB) lead 
to send marking or spacing to the terminal devices, 
depending upon which option is installed in the 
data set. In addition, the data set will enter the 
preconnect mode. 

3.16 The output de amplifier amplifies the output 
from detector low-pass filter. An incoming 

marking frequency causes a negative marking 
signal to be applied to the TL lead. An incoming 
space frequency causes a positive spacing 
signal to be applied to the TL lead. 

Preconnect Mode 

3. 17 In the preconnect mode, DS 108D is arranged 
to monitor the line for incoming marking 
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carrier, while DS 108E is arranged to monitor the 
line for incoming marking or spacing carrier. When 
the marking carrier, or marking or spacing carrier, 
is received for a sufficient period of time (200 to 
600 ms to ensure that the data set does not enable 
on a momentary noise burst), the receive supervision 
circuit will turn on. This places a positive voltage 
on the RS lead, extinguishes the CF lamp, and 
unclamps the TL (BB) lead. In the preconnect 
mode, the slicer levels are shifted toward the 
marking and/or spacing frequency. Thus, during 
the 200 to 600 ms that the carrier is being received 
for reinitialization of the data set, the signal power 
must be in either the upper marking or lower 
spacing band with DS 108E or in the upper marking 
band with DS 108D. 

3.18 Carrier detection in DSs 108D-LlA and 
108E-L1A can be reduced to about 100 ms 

by a simple modification: a wire strap soldered 
to two land areas of the printed board marked with 
the letter R. No option letter has been assigned 
to this local engineering modification. 

Fail Safe State 

3.19 In DSs 108D-L1A, 108E-L1A, 108D-Ll, and 
108E-Ll, the fail-safe state of the requei.t-to-send 

(CA) circuit is the on state. This is the correct 
state for the commonly used application in which 
the terminal or mounting does not provide a CA 
driving circuit. For stations on polling systems, 
the desirable fail-safe state is off. ThiB can be 
obtained in DSs 108D-L1A and 108E-L1A by a 
simple modification: a wire strap soldered to two 
land areas on the printed board marked with the 
letter Q. No option letter has been assigned to 
this local engineering modification. 

4. OPTIONS 

2-Wire/4-Wire Option 

4.01 Three screw switches (A, C, and D) are 
provided in DSs 108D-Ll and 108E-Ll to 

implement 2- or 4-wire service (see Table B). For 
4-wire connection, option Z must be insi;alled in 
DSs 108D-Ll and 108E-Ll. The sending loop facility 
must be connected to the terminals mating with 
card terminals 15 and 16 (R and T); the receiving 
loop facility must be connected to the terminals 
mating with card terminals 17 and 18 (Tl and Rl). 
The 4-wire option requires all of the C screw 
switches to be opened. For 2-wire connection, 
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option Y must be installed in DSs 108D-Ll and 
108E-Ll. The loop facility must be connected to 
the terminals mating with card terminals 15 and 
16 (R and T) and the proper hybrid network option 
installed. Options Y and Z are under control of 
screw switch A (Fig. 6 and 'l). The A screw switch 
setting for each option is listed in Table B. 

4.0'2 In addition to the screw switch options, DSs 
108D-Ll and 108E-Ll are provided with 

several slide switch or rotary-screw switch (refer 
to paragraph 2.03) options. The option designations, 
along with the function and switch setting for each, 
are given in Table B. 

4.03 Data sets 108D-L1A and 108E-L1A are 
provided with a rocker switch inside the 

data set and jumper plugs on the faceplate by 
which options (Table B) are set. 

4.04 In station applications the DX switch is 
always in the F position (option X of Table 

B). 

Receiving Sensitivity Adjustment 

4.05 The gain of the receiving buffer amplifier 
is adjustable to allow compensations to be 

made for differences in receive level. If the receive 
carrier !,eve! is greater than -30 dBm (-29, -28, 
etc), the 6-dB reduction of gain should be installed 
(see Table B). 

Transmitting Sensitivity Adjustment 

4.06 The transmission level of the DSs 108D-Ll 
and 108E-Ll are continuously adjustable 

over a range (see Table A) to allow compensations 
to be made for diffBrences in local loop loss. 
Potentiometer R18 (Fig. 6 and 7) adjusts the output 
power level through a range of -6 to -26 dBm 
for DS 108D-Ll or O to -26 dBm for DS 108E by 
continuous adjustment into a 600-ohm loop 4-wire 
circuit or a 900-ohm loop ~\-wire circuit. 

4.017 Data sets 108D-L1A and 108E-L1A are 
provided with switches to adjust the 

transmitting level in !! dB steps from -1 dBm to 
-Hi dBm (Table C). In addition five send levels 
between -16.0 and -26.0 dBm (Table C) can be 
obtained for central office applications. 

4.018 AU options available with the data set are 
covered in Tables B, C, D, and E. The 



implementation of the desired options is given in 
the applicable table or paragraph. 

5. REFERENCES 

5.01 For additional information on DS 108D- or 
108E-type, refer to the following: 

(1) SD-1D229-0l (DS 108E-Ll Schematic Diagram) 

(2) CD-1D229-01 (DS 108E-Ll-Circuit Description) 

(3) SD-73060-01 (DS 108D-Ll-Schematic Diagram) 

DS 108D & E 1-12 
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(4) CD-73060-01 (DS 108D-Ll-Circuit Description) 

(5) SD-1D229-02 (DS 108E-L1A-Schematic 
Diagram) 

( 6) CD-1D229-02 (DS 108E-L1A-Circuit Description) 

(7) SD-73060-02 (DS 108D-L1A-Schematic 
Diagram) 

(8) CD-73060-02 (DS 108D-LlA-Circuit Description) 
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TABLE B 

DAT A SETS 1 0SD-Ll A AND I 0SE-L I A OPTIONS 

(OPTIONS FOR DATA SETS I0SD-Ll AND I0SE-LI ARE SHOWN FOR COMPARISON.) 

108D-l1A OR 108E-l1A I/:/:···'···· ...... · <>>:t:J 108D·L1 OR 108E-L 1 

FEATURE I OPTION I SWITCH SETTING SWITCH SfTT:NG 

51 SWITCH ON CPI A SCREW SWITCH 

OPEN CLOSED OPEN CLOSED 

4-WIRE z 3 2 2-3 1-2, 3-4 
FACILITY I 2-WIRE y 2 3 1-2, 3-4 2-3 

SWITCH SETTING 

n C.rDS:W C.WITrM 

OPEN CLOSED 

RECEIVED GAIN 6 dB K 1 - 1-2 
REDUCTION 0 dB J 1 - I 1-2 

FACE PLATE DESIGNATION 

I DIRECTIONAL C.O. FDX X F F 
HUB HDX w DX H DX H 

CONTROL 
STATION X F F 

MARK HOLD u TL M TL M 

TL LEAD I SPACE HOLD V s s 

MARK HOLD I s I RL I M RL I M 

RL LEAD I SPACE HOLD T s s 

Note 1: A fixed hybrid balance is provided in data sets 108D-L1A and 108E-L1A, corresponding to options Hof data 
sets 108D-Ll and 108E-Ll, respectively. 

Note 2: To obtain an OFF, fail-safe state of the request to send (CA), solder a wire strap to two land areas on the 
printed board marked with the letter Q (this is a modification not an option). 

Note 3: Carrier detection time can be reduced to about lOOms, by soldering a wire strap to two land areas of the 
printed board marked with the letter R (this is a modification not an option). 
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TABLE C 

TRANSMIT LEVEL ADJUSTMENT OF 
DATA SETS 108D-L1A AND 108E-L IA 

SWITCH SETTING 
TRANSMIT LEVEL Sl SWITCH ON CPl 

(dBm) OPEN CLOSED 

-1 4,5,6,7,8 -
-3 4,6,7,8 5 
-5 4,5,7,8 6 
-7 4,5,6,8 7 
-9 5,6,7,8 4 

-11 6,7,8 4,5 
-13 5,7,8 4,6 
-15 5,6,8 4,7 
-16 6,8 4,5,7 

-17.5 5,8 4,6,7, 
-18.5 8 4,5,6,7 
-23 5,6,7 4,8 
-26 - 4,5,6,7,8 

Note: In data sets 108D-Ll and 108E-Ll, the 
transmit level is adjusted by means of 
potentiometer R18. 

TABLE D 
DATA SET 108D-L1 

HYBRID NETWORK SWITCHING FOR 2-WIRE APPLICATION 

TYPICAL LOOP 
TYPICAL 2-WIRE SCREW SWITCH C 

FACILITY 
LOOP IMPEDANCE 

MEASURED AT 1170 Hz OPl!N CLOSE 

26 NL (HC) 900* 1-2,3-4 2-3 

24 NL (HC) 700 1-2,2-3 3-4 

22 NL (HC) 550 2-3 1-2,3-4 

19 NL (HC) 400 1-2,2-3 3-4 

16 NL (HC) 280 2-3 1-2,3-4 

26 H88 (HC) 1180 1-2,3-4 2-3 

24 H88 (HC) 1080 1-2,3-4 2-3 

22 H88 (HC) 1060 1-2,3-4 2-3 

19 H88 (HC) 1030 1-2,3-4 2-3 

16 H88 (HC) 1130 1-2,3-4 2-3 

NL - Nonloaded (HC) - High Capacity 
*Compromise hybrid network setting. 

SCREW SWITCH D 

OPEN CLOSE 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 
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TABLE E 
DA 1' A SET 1081E-l1 

HYBRID METWORI< SWITCHING FOH 2-WIBE APPLICATION 

OPTION 

H 

G 

F 

E 

B 

A 

ZA 

ZA 

ZA 

ZA 

ZA 

Page 16 
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TYPICAL LOOP 
TYPICAIL 2-WIRE 

LOOP IMPEDANCE 
FACILITY 

MEASURED AT 2125 HZ 

- 900* 

26 NL (HC) 650 

24 NL (HC) 500 

22 NL (HC) 400 

19 NL (HC) 280 

16 NL (HC) 200 

26 H88 (HC) 1300 

24 H88 (HC) 1260 

22 H88 (HC) 1250 

19 H88 (HC) 1240 

16 H88 (HC) 1340 

NL- Nonload (HC) -- High Capacity 

*Compromise hybrid network setting. 

SCl~EW SWITCH C 

OPEN CLOSE 

ll-2, 3-4 2-3 

2-3 1-2, 3-4 

:~-3. 3-4 1-2 

1-2, 2-3 3-4 

2-3 1-2, :1-4 

2-3 1-2, ,l-4 

1-2, 3-4 2-3 

l-2, 3-4 2-3 

1-2, 3-4 2-3 

1-2, 3-4 2-8 

1-2, 3-4 2-3 

SCREW SWITCH D 

OPEN CLOSE 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 
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PAGE • 28Al data mounting 

2 

• KS-20575 rectifier (powers up to 16 data 
sets) 

• Mounting rack arrangement (23- or 25-inch) 
2 in an appropriate housing, if required. 

2 1.03 Data sets 108D and E are low-speed, 
full-duplex, FSK serial data sets for 

2 transmitting binary data up to 300 baud over either 
2-wire or 4-wire private line or voiceband facilities. 

2 In a multiple private line system, the data sets 
work in conjunction with a 28Al data mounting 

4 and a 27Bl data unit. Detailed information pertaining 
to data sets 108D and E may be found in the 

5 section entitled Data Sets 108D- and E-Type Used 
in Station Applications, Description (591-028-100). 

5 
1.04 One 28Al data mounting will accommodate 

6 

1. GENERAL 

up to eight data sets 108D or E, one data 
set mounted in every odd slot (1, 3, 5, 7, etc) of 
the 28Al data mounting, in a multiple private line 
station. The data mounting is arranged to house 
one KS-20575 rectifier. 

1.01 This section provides information on data 
set 108D- and E-types used in a multiple 

private line station arrangement for EIA (voltage) 
interface only. Data set 108D-and E-types perform 
similar functions as data set 108C- and A-types, 
respectively. Information is limited to the multiple 
data set arrangement using the 28Al data mounting 
and the 27Bl data unit. In this section, data sets 
108D- and E-types will be referred to as data sets 
108D and E. 

1.02 A multiple private line station consists of 
the following units: 

• Data set 108D or E (as required) 

• 27Bl data unit 

1.05 The 27Bl data unit provides the EIA interface 
and is the means of interconnecting the 

customer-provided terminal equipment to the data 
set 108D or E mounted in the 28Al data mounting. 
One 27Bl data unit is required per eight data sets 
and can be mounted on the rear of the 28Al data 
mounting. The options that deal with the interface 
leads to the customer-provided terminal (CPT) are 
strapping connections which must be made on the 
27Bl data unit at the time of installation. 

1.06 Data sets other than the 108D and E may 
be used in a mixed 28Al data mounting with 

data sets 108D and E, such as data sets 109E-type. 
Refer to Section 591-036-101 (Data Set 109E-Type 

@American Telephone and Telegraph Company, 1972 
Print.eel in U.S.A. Page 1 
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Multiple Data Set Arrangement Using 28Al Data 
Mounting and 27-Type Data Unit-Description. 

2. PHYSICAL DESCRIPTION 

Data Sets 108D and E 

2.01 Data sets 108D and E (Fig. 1 and 2, 
respectively) consist of two printed wiring 

circuit boards mounted together in piggyback 
fashion with a single connector. The data sets 
(AR-type circuit packs ) are approximately 5-1/2 
inches high, 7 inches deep, 1-1/8 inches wide, and 
weigh approximately 2 pounds. The data sets will 
operate in an ambient temperature range from 
40'F to 120'F and in an ambient relative humidity 
range from 20 to 95 percent. The data sets plug 
into the 28Al data mounting and require nominal 
power sources of +24 ±3 volts and -24 ±3 volts. 

28A 1 Data Mounting 

2.02 The 28Al data mounting (Fig. 3) is approximately 
6 inches high and 10 inches deep. It mounts 

on either a 23- or 25-inch rack and weighs 
approximately 15 pounds . The 28Al data mounting 
consists of one 59C apparatus mounting, two 
KS-16786-L4 connectors, one KS-16671-Ll plug, 
sixteen 927D connectors, and one terminal block. 

SLIDE SWITCH 2 

ADJUSTMENT 

ADJUSTMENT 

'A" SCREW 

SWITCH ~ -

SLIDE SWITCH I 
ADJUSTMENT 

Rl8 

2.03 The de voltages to be delivered to the data 
set via the data mounting must be supp lied 

to the data mo, nting either from an external source 
or by a KS-20575 rectifier which must be orde red 
separately. Space is provided on the 28Al data 
mounting for mounting the KS-20575 rectifier which 
can supply power for a maximum of two fully 
equipped 28Al mountings. 

27B 1 Data Unit 

2.04 The 27Bl data unit (Fig. 4) is approximate ly 
4-3/4 inches high, 7 inches wide, 1-1/2 inches 

deep and weighs app roxima tely 2 pounds. The 
unit consists of a mounting plate containing eight 
25-pin interface connections, eight test switches, 
option straps , and a cord equipped with two 50-pin 
plugs. The data unit requires no external power. 

3. FUNCTIONAL DESCRIPTION 

3.01 Data set 108D or E multiple private line 
station arrangement provides a maxim um 

of eight EIA interface connections per data mount ing 
between line facilities and customer-p rovided 
terminals . A functional block diagram is shown in 
Fig. 5. 

"c" SCREW 

Fig. 1- Data Set 108D-Type 

Page 2 



SLIDE 

SWITCH 2 
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SLIDE 
SWITCH 3 

ADJUSTMENT 

SLIDE 
SWITCH I 

ADJUSTMENT 
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Fig. 2-0ata Set l08E-Type 

ARE POSIT IO NED VERT ICALLY Jl,J2 8 P3 

Fig. 3-28A I Data Mounting 
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Fig. 4-278 l Data Unit 

3.02 Eight transmission facilities, each consisting 
of 2-wire or 4-wire metallic loops, are 

interfaced to the 28Al data mounting through an 
intermediate distribution frame (IDF) or connecting 
block and an A25B-type connector cable (Fig. 5). 

3.03 Data set 108D or E receives from and 
transmits data to a remote station. The 

data set provides five interface leads with signal 
characteristics, which conform to the Electronic 
Industries Association (EIA) Standard RS-232-C. 
The data set interface leads are as follows: 

• BA-transmitted data 

• BB (labeled TL)--received data 

• CF (labeled RS)--received line signal detector 
(receive supervision) 

• CSQ-carrier squelch 

• CC (labeled ON)--data set ready. 

Data Sets 108D and E 

3.04 Data sets 108D and E in a muliple private 
line station arrangement provide full duplex 

(FDX) operation FOX operation enables the data 
set to disable the directional control circuit to allow 

Page 4 

proper operation of a private line station. For a 
functional description of data sets 108D and E, 
refer to the section entitled Data Sets 108D- and 
108E-Type Used in Station Applications-Description 
(591-028-100). 

3.05 Data sets 108D and E functionally provide 
the following options: 

• Option J---This option provides 0-dB reduction 
in data set gain. 

• Option K-T his option provides a 6-dB 
reduction in data set gain. 

• Option U (Mark Hold on TL[ BI!J .l.ead)-Thi s 
option en abl es the data set to provide a 
marking condition on the TL lead when a 
loss of receive carrier is detected by the 
data set. 

~ Option V (Space Hold on TL [BB] 
Lead)-T his option enables the data set to 
provide a spacing condition on the TL lead 
when a loss of receive carrier is detected 
by the data set. 

• Option Y-2-wire service. 

• Option Z-4-wire service. 
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TO 117V 
60 HZ 

KS-20575 RECTIFIER 

TO 2NO 28AI OATA 
MOUNTING IF 
REQUIRED 

28AI DATA MOUNTING TO 

27BI CPT I 

DATA UNIT I 
P/0 I DATA SET I Al JI Pl JI 
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I I 
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I I I 
I I I I 
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I I I P/0 I 

I DATA SET 8 Al5 J2 I 

f- 1080 ORE ➔ >----< fl-- ~ f---l 
SLOT 15 TO 

CPT 8 

Fig. 5-Functional Block Diagram-Data Set 108D or E Multiple Arrangement 

28A 1 Data Mounting 

3.06 The 28Al data mounting is a multiple 
apparatus housing which will accommodate 

a maximum of eight data sets 108D or E. In 
multiple data set arrangements, the 28Al data 
mounting provides mounting space for eight data 
sets 108D or E and a power unit. Connectors Jl 
and J2 on the 28Al data mounting provide 
interconnection from the data sets to the 27Bl 
data unit. 

3.07 The 28Al data mounting is electrically divided 
into two halves. Connector jack Jl and 

terminals 1, 2, and 3 of terminal block 1 (TBl) are 
associated with interface and power connections 
for the data sets in slots 1 through 8. Connector 
jack J2 and terminals 4, 5, and 6 of TBl are 
associated with interface and power connections 
for the data sets in slots 9 through 16. Connector 
P3 on the 28Al data mounting (common to the 
two halves) provides interconnection from the data 
sets to the transmission facilities. 

3.08 The KS-20575 rectifier is used to supply 
power to both halves of the data mounting. 

The +24V of KS-20575 rectifier is connected to 
terminals 1 and 4 of TBl, the -24V is connected 
to terminals 2 and 5 of TBl, and signal ground is 
connected to terminals 3 and 6 of TBL Terminal 
7 is not used and terminal 8 is connected to frame 
ground on the KS-20575 rectifier. 

278 Data Unit 

3.09 The data set 108D or E multiple private line 
station arrangement uses one 27Bl data 

unit which provides interface connections between 
eight data sets and eight CPTs. Pl and P2 of 
the 27Bl data unit connect to Jl and J2 of the 
28Al data mounting. The EIA outputs of the 
CPTs are connected to the data unit via the 
customer-provided cables which plug into Jl through 
J8 on the data unit. The EIA connectors 1 through 
4 serve the four data sets in the left half of the 
28Al data mounting while connectors 5 through 8 
serve the four data sets on the right half. 

Page 5 
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3.10 Eight toggle switches (one for each data 
set) located on the 27Bl data unil; are 

designated TEST-NORMAL. When the toggle 
switch is in the TEST position, the ai;sociated data 
set is placed in the test mode (loop-back testing). 
When the toggle switch is in the NORMAL poHition, 
the associated data set is in the normal mode. 

4. REFERENCES 

4.01 The following documents pertain to da';a set 
108D or E multiple private line station: 

SD- & CD-73060-01 Data Set 108D 

SD- & CD-1D229-01 Data Set 108E 

SD- & CD-1D176-0l Data Systems Station 28-Type 
Data Mounting 

SD- & CD-1D183-01 Data Systems 2:7-Type Data 
Unit 

SECTION 

590-100-114 

Page 6° 
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the data mounting end in a 50-pin connector, such 
as the one on the A25B-type connector cable. The 
27Bl data unit, 28Al data mounting, and A25B-type 
connector cable are not furnished with the data 
sets and must be ordered separately. 

A. Data Sets 108D and E 3 1.04 Power supplies for the multiple data set 
arrangement may be external sources or a 

B. 2781 Data Unit 3 KS-20575 rectifier, which can be mounted on the 
28Al data mounting. The KS-20575 rectifier or 

3. INSTALLATION 4 other external power sources is not furnished with 
the 28Al data mounting and must be ordered 

4. CONNECTIONS 4 separately. One KS-20575 rectifier may supply 
power to two 28Al data mountings. 

5. PREOPERATIVE ADJUSTMENTS 8 

6. REFERENCES 12 

1. GENERAL 

1.01 This section provides installation and connection 
procedures to be followed when installing 

data sets 108D- and E-type in the multiple data 
set private line station arrangement. This 
information is limited to the multiple arrangement 
using the 28Al data mounting and the 27Bl data 
unit. L1 this section, data sets 108D- and E-type 
will be referred to as data sets 108D and E. 

1.02 The multiple arrangement using data set 
108D or E (Fig. 1 and 2, respectively) consists 

of eight data set,;; per data mounting, a 28Al data 
mounting, one 27Bl data unit per data mounting 
(one for eight data sets), and KS-20575 rectifier 
or an appropriate power source. 

1.03 Plugs and cables for connecting the 
customer-provided terminals (CPTs) to the 

data sets are provided by the customer and should 
not exceed 50 feet in length. The cables for 
connecting the multiple data set arrangement to 
the transmission facilities must be terminated at 

1.05 The multiple data set arrangement may be 
installed in any location that is convenient 

for the customer within 50 feet of the CPT. Verify 
that the location (selected by the customer) for 
the installation is adequate for maintenance and 
that the customer-provided ac power outlet is not 
controlled by a switch. The ac power outlet and 
cable must be arranged to adequately reach the 
equipment cabinet or mounting rack arrangement. 

1.06 The data set 108D and E multiple arrangement 
using the 28Al data mounting and 27Bl 

data unit may be housed in a KS-20018 type or 
KS-20093 type cabinet, or equivalent, or any mounting 
rack arrangement that will accept the 23- or 25-inch 
28Al data mounting. 

1.07 Reference directions (left, right, front, or 
rear) on the data mounting are in respect 

to facing the apparatus mounting side of the data 
mounting. 

1.08 A 7 48A tool may also be needed if the 
locking bar is not functional for extracting 

the data set from the 28Al data mounting. A 
portable station test set TTS-28, or equivalent, is 
required when making level adjustments. 

© American Telephone and Telegraph Company, 1972 
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2. OPTIONS 

2.01 Options for data sets 108D and E multiple 
arrangement vary depending on the application 

of the arrangement. These optional adjustments 
are made on the data set 108D or E and the 27Bl 
data unit. The optional strapping connections made 
on the 27Bl data unit are options that deal with 
the interface control leads to the CPT. There are 
no options associated with the 28Al data mounting. 

~ Options should be installed prior to 
~ installation. 

A. Data Sets 1080 and E 

Faceplate-Indicated Options 

2.02 Faceplate-indicated option selection on the 
108D and E is made by means of slide or 

rotary switches as shown in Table A. Table A 
also provides option designation, function of option, 
and faceplate designation. Installation of options 
on the data set is made in accordance with 
specifications on the service order or circuit layout 
record. See Fig. 1 and 2 for location of switches 
on data set 108D and E, respectively. 

2-Wire or 4-Wire Options 

2.03 The option of 2-wire or 4-wire service is 
also provided with data sets 108D and E. 

These options are implemented by three screw 
switches (A, C, and D). Table B provides the 
applicable information for implementing 2-wire or 
4-wire service. 

2.04 For 4-wire service, option Z must be installed 
in the data set. The transmit loop facility 

is connected to the connector terminals mating with 
card terminals 15 and 16 (R and T). The receive 
loop facility is connected to the connector terminals 
mating with card terminals 17 and 18 (Tl and Rl). 
The screw options are set as shown in Table B. 

2.05 For 2-wire service, option Y is installed in 
the data set. The loop facility is connected 

to the connector terminals mating with card terminals 
15 and 16 (R and T). The screw options are set 
as shown in Table B. 

2.06 When 2-wire service is required (option Y), 
screw switches C and D are adjusted to 

provide maximum transhybrid loss. The data set 

OS 1080 &E l-14 
155 l, SECTION 591-028-202 

interface with the line is a hybrid network which 
must be adjusted to provide the correct loss when 
the facility is 2-wire. Switching of the hybrid is 
determined by the loop impedance of the facility. 
Tables C and D show typical loop impedance and 
provide screw switch settings for maximum 
transhybrid loss when installing data sets 108D 
and E, respectively. 

Note: The hybrid network switching 
arrangement should be given on the service 
order or circuit layout record. 

If the loop facility is not known, 900 ohms is a 
good compromise switch setting of the hybrid 
network (2-wire) as shown in Tables C and D under 
the Loop Impedance Measured column. 

Receiver Gain Option 

2.07 Data set option K may be installed to reduce 
the gain of the receiver by 6 dB while option 

J provides full gain. These options are installed 
when the data set receive level is determined. 
Option J or K is installed by closing or opening 
the 1-2 section of screw switch D, respectively. 
Refer to 5.02 for installation of option J or K. 

B. 27B 1 Data Unit 

2.08 Optional connections on the 27Bl data unit 
are in the form of strapping arrangements. 

The CSQ lead appears as a spade-tipped lead in 
the 27Bl data unit. This lead can be optionally 
strapped to one of two screw terminals (RS or 
SPARE) on the 27Bl data unit, as required on 
the service order or circuit layout record. Options 
on the 27Bl data unit can be defined and installed 
as follows: 

• Option R (Carrier Squelch on Carrier 
Fail): This option turns the data set off 
if carrier is lost for 110 to 250 ms. To 
install option R, connect the CSQ lead to 
the RS screw terminal. 

• Option Q (No Carrier Squelch on Carrier 
Fail): This option keeps the data set. in 
the data mode even if the carrier fails. 
To install option Q, connect the CSQ lead 
to the SP ARE screw terminal. (In the test 
mode, carrier squelch on carrier fail is 
applied.) 

Page 3 
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3. INSTALLATION 

3.01 The multiple private line arrangement using 
data set 108D or E, 28Al data mounting, 

KS-20575 rectifier, and 27Bl data unit may be 
installed in any cabinet or any mounting rack 
arrangement that will accept the ~:3-or 21>-inch 
28Al data mounting. The 28Al data mounting may 
be arranged to mount as follows: 

• 23-inch mounted in a KS-20018 type cabinet 

• 25-inch mounted in a KS-20093 type ca:tiinet. 

3.02 The following information contains instructions 
which can be applied to installations l:aving 

a multiple arrangement. 

28Al Data Mounting 

3.03 If the 28Al data mounting is to be im.talled 
in a 23-inch rack, arrange the brackets so 

the long sides are against the data mounting. When 
the data mounting is to be installed in the 25-inch 
rack, arrange the brackets so the short sides are 
against the data mounting. 

3.04 When the KS-20575 rectifier is to be used 
as a power source for the data sets, mount 

it in the space provided on the left-hand side of 
the data mounting, using the four screws provided 
with the rectifier. 

• Do not connect power to tbe equipment 1\ until instructed to do so. 

27Bl Data Unit 

3.05 Install and interconnect the 27Bl data unit 
as follows, using the screws supplied with 

the 28Al data mounting. 

Ensure that the options are properly 
connected on the 27Bl da.ta unit before 
installing. 

KS-20018 Type Cabinet 

(1) Install one 27Bl data unit on the rear of 
the 28Al data mounting (either left- or 

right-hand side as required). 

Page 4 

(2) Install the 28Al data mounting in the cabinet 
with the eight screws provided. 

(3) Route the two 27Bl data unit connector 
cables as required. 

(4) Connect Pl of the 27Bl data unit to connector 
Jl of the 28Al data mounting. 

(5) Connect P2 of the 27Bl data unit to connector 
J2 of the 28Al data mounting. 

KS-20093 Type Cabinet 

(1) Install the 27Bl data unit behind the customer 
access door on th€' front left-hand side of 

the cabinet. 

(2) Install the 28Al data mounting in the cabinet 
with the eight screws provided. 

(3) Route the two 27 Bl data unit connector 
cables as required. 

(4) Connect Pl of the 27Bl data unit to Jl of 
the 28Al data mounting. 

(5) Conn,~ct P2 of the 27Bl data unit to J2 of 
the 28Al data mounting. 

Data Sets 108D and E 

3.06 The installation procedure for data sets 108D 
and E can be found in 4.03. 

4. C4::>NNEC:TIONS 

4.01 The :interconnection arrangement for the 
typical data set 108D or E multiple arrangement 

is shown in Fig. 3. 

4.02 Connect the 28Al data mounting to the 
transmission facilities as follows: 

(1) Plug the 50-pin J3 (A25B-type) connector 
cable into P3 of the 28Al data mounting. 

(2) Route the A25B-type connector cable to the 
intermediate distribution frame (IDF) or 

connector block and make connections as required. 

(8) Connect the appropriate private line facilities 
to the IDF or connector block as required. 
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TABLE A 

DATA SET F'ACEPLATE-INDICATED OPTIONS 

OPTION 
DESIGNATION FUNC'rlON OF OPTION 

X FDX Operation-Disables the hub directional control 
circuit of the data set to allow proper-operation o"f a 
private line station. 

w HDX Operation-Not functional in station application. 
V Space Hold on TL (BB)-Enables the data set to 

provide a spacing condition on the TL lead when a 
loss of received carrier is detected by the data set. 

u Mark Hold on TL (BB)-Enables the data. set to 
provide a marking condition on the TL 11,ad when a 
loss of received carrier is detected by the data set. 

T Not functional in station application. 

s Not functional in station application. 

Note: Options X, U, and Sare factory-installe,d options. 
* Data sets 108D (series 2) and 108E (series 1) 
t Data sets 108D (series 3) and 108E (series 2) 
+ Down refers to position closest to end of switch mark,~d with dot. 

Up refers to position farthest from end of switch marked with dot. 
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SLIDE SWITCH • 

SWITCH 
SWITCH POSITION 

Closed 

S1 

Open 

Closed 

S2 

Open 

Closed 
S3 

Open 

FIDTARV SWITCH S1 t 

SWITCH FACEPLATE 
SWITCH POSITION :j: DESIGNATION 

Down F 

Sl.(DX) DX -
Up H 

Down s 
Sl(TL) TL ,___ 

Up M 

Down $ 
Sl(RL) RL ,___ 

Up M 



OPTION 

H 

G 

F 

E 

B 

A 

A 

A 

A 

A 
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OPTION 

z 
(4-wire) 

y 
(2-wire) 

TABLE B 

2-WIRE/4-WIRE OPTIONS 

"A" SCREW SWITCH 
SETTING 

CLOSE (CW) OPEN (CCW) 

1-2, 3-4 2-3 

2-3 1-2, 3-4 

TABLE C 

DATA SET 108D 

"C" SCREW 
SWITCH SETTING 

1-2, 2-3, 3-4 
all open (ccw) 

Refer to Table C 
or D. 

HYBRID NETWORK SWITCHING FOR 2-WIRE APPLICATION 

TYPICAL 2-WIRE SCREW SWITCH C 
TYPICAL LOOP LOOP IMPEDANCE 

FACILITY MEASURED AT 1170 HZ OPEN CLOSE 

26 NL (HC) 900* 1-2, 3-4 2-3 

24 NL (HC) 700 1-2, 2-3 3-4 

22 NL (HC) 550 2-3 1-2, 3-4 

19 NL (HC) 400 1-2, 2-3 3-4 

16 NL (HC) 280 2-3 1-2, 3-4 

26 H88 (HC) 1180 1-2, 3-4 2-3 

24 H88 (HC) 1080 1-2, 3-4 2-3 

22 H88 (HC) 1060 1-2, 3-4 2-3 

19 H88 (HC) 1030 1-2, 3-4 2-3 

16 H88 (HC) 1130 1-2, 3-4 2-3 

NL-Nonloaded (HC)-High Capacity 

* Compromise hybrid network switching. 

SCREW SWITCH D 

OPEN CLOSE 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

See Table E for connection of line facilities to 
station. 

4.04 Ensure that a good connection is made 
between the data set and the data mounting 

by using sufficient force when pushing the data 
set into position. 

4.03 Insert data set 108D or E in the proper 
position on the 28Al data mounting. One 

data set mounts in each odd slot of the 28Al data 
mounting (1, 3, 5, 7, etc) up to a maximum of 
eight. 

4.05 Connect the EIA outputs of the CPT to the 
27B1 data unit via the eight customer-provided 

cables which plug into Jl through J8 on the data 

Page 7 
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TABLED 

DATA SET 108E 
H':'BRID NETWORI< SWITCHING FOR 2-WIRE APPLICATION 

TYPICAL 2-WIRE SCREW SWITCH C SCREW SWITCH D 

TYPICAL LOOP LOOP IMPEDANCE --

OPTION FACILITY MEASURED AT 2125 HZ OPEN CLOSE OPEN CLOSE 

H -- *HOO 1-2, 3-4 2-3 3-4 
-------

G 26 NL (HC) 650 2-3 1-2, 3-4 3-4 
-----··-·-- -------

F 24 NL (HC) bOO ~1-3, 3.,1 1-2 3-4 
----- ---- ---------------,- ---

E 22 NL (HC) 400 l.-2, 2-:3 3-4 3-4 
-- ----•---------- --

B 19 NL (HC) :iso 2-3 1-2, 3-4 3-4 
------ -----

A 16 NL (HC) :wo 2-3 1-2, 3-4 3-4 

ZA 26 HSS (HC) 1800 1-2, 3-4 2-3 3-4 
--

ZA 24 H88 (HC) 1'.!60 ll-2, 3-4 2-3 3-4 

ZA 22 H88 (HC) 1!!50 ll-2, 3-4 2-3 3-4 
-·---

ZA 19 H88 (HC) 1:!40 Jl-2, 3-4 2-3 3-4 

ZA 16 HSS (HC) 1:!40 ll-2, 3-4 2-3 3-4 

NL-Nonloaded (HC)-High Capacity 

* Compromise hybrid network switching. 

unit. (See 3.05 for connection of the 27B1 data 
unit to the 28Al data mounting. 

4.06 Make KS-20575 rectifier wiring connections 
to the 28Al data mounting as follows: 

Note: The wiring connections betweE n the 
KS-20575 rectifier and the 28A1 data mounting 
are made with 22-gauge, or larger, solid wire 
for power, signal ground, and frame ground 
connections. 

(1) Connect +24 volts on the rectifier to terminals 
1 and 4 of TBl. 

(2) Connect -24 volt5 on the rectifier to terminals 
2 and 5 of TBl. 

(3) Connect signal ground on the rectifier to 
terminals 3 and 6 of TBl. 

(4) Connect the frame ground on the rectifier 
to terminal 8 of TBl. 

Page 8 

Note: Verify if customer desires signal ground 
a,nd frame (protective) ground made common. 
Connect terminal 8 to terminal 3 of TBl on 
~:8Al data mounting if customer desires common 
grounds. 

(5) Connect the ac power cord to a :U7-volt 
60-Hz ac outlet. 

5. PREOPERATIVE ADJUS'FMEIIITS 

5.01 Verify that the loop has been tested and 
meet:s requirements. Refer to the section 

entitled Private Line Data Circuits-Voice Bandwidth 
Circuits for Miscellaneous Data-Overall Tests and 
Requirements (314-410-E,00). Loop loss testing 
procedures and requirements for data sets 108D 
and E are given in Section 591-028-502. 

Data Set Receive Level Adjustment 

5.02 At the time of manufacture, option K is 
provided (screw switch D on data set 108D 

or E is open) for minimum s-ensitivity (minimum 
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TABLE E 

STATION CONNECTIONS TO LINE FACILITIES 

2-WIRE 4-WIRE 
DATASET 

SEND AND RECEIVE SEND RECEIVE SLOT 
R 

1 1 

3 3 

5 5 

7 7 

9 9 

11 11 

13 13 

15 15 

gain of receive-amplifier stage). If the receive 
level is less than -30 dBm (-31, -32), the 6-dB 
reduction of gain should be removed by installing 
option J (closing the 1-2 section of screw switch 
D). Table F shows the condition of the screw 
switch for each gain setting. The screw switch 
should be set according to the service order or 
circuit layout record. 

TABLE F 

SCREW SWITCH D SETTINGS ON THE DATA SET 

FOR REDUCTION IN GAIN 

DB REDUCTION "D" SCREW SWITCH DATASET 
INGAIN CLOSED OPEN OPTION 

6 - 1-2 K 

0 1-2 - J 

Data Set Transmit Level Adjustment 

ft Tip and ring connections must be 
disconnected for data set transmit level 
adjustment. 

5.03 Connect terminals + and - of TTS-28 portable 
station test set to TPl and TP2 of the data 

set. Test points are identified by raised numbers 

T R T T1 R1 

26 1 26 2 27 

28 3 28 4 29 

30 5 30 6 31 

32 7 32 8 33 

34 9 34 10 35 

36 11 36 12 37 

38 13 38 14 39 

40 15 40 16 · 41 

on faceplate of data set. Set FUNCTION switch 
of TTS-28 to DBM 900 n TERM 0 position. Connect 
power to DAS. Adjust potentiometer R18 on the 
data set for output level specified on service order 
or circuit layout record. If the line is a 4-wire 
600-ohm termination, adjust R18 to indicate 1-1/2 
dBm more than the output level specified to allow 
for use of the TTS-28 with a 900-ohm termination. 

ft If carrier squelch on carrier fail ( option 
R) is installed in the 27Bl data unit, 
it MUST be removed to measure the 
output level of the data set. At time 
of initial installation, unplug the 27Bl 
data unit from the 28Al data mounting 
(Pl and P2 from JJ and J2) to make 
data set transmit level adjustment via 
R18. 

If installing a data set in an arrangement 
that is already installed on customer 
premises, carefully remove 27Bl data 
unit (from cabinet) and remove option 
R to make transmit level adjustment 
for data set being installed. To remove 
option R, remove CSQ spade tip lead 
from RS screw. Once the measurements 
and adjustments (via R18) have been 
made, reconnect the CSQ lead to RS 
screw and reinstall 27Bl data unit in 
cabinet as required. 
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5.04 Connect the private line facility lines as 
required. 

5.05 Perform installation tests in accordance with 
Section 591-028-502. 

6. REFERENCES 

6.01 The following documents pertain to data 
sets 108D and E multiple private line station: 

SD- & CD-73060-01 Data Set 108D 
SD- & CD-1D229-01 Data Set 108E 
SD- & CD-1D176-01 Data Systems Station 28-Type 
Data Mounting 
SD- & CD-1D183-0l Data Systems 27-Type Data 
Unit 

SECTION 

590-100-114 

590-102-124 
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TITLE 

27 Al and 27Bl Data Units
Identification 

28Al Data Mounting--Identification 

SECTIION 

591-028-100 

591-028-102 

591-02:8-302 

591-02:8-502 

TITLE 

Data Sets 108D- and 108E-Type, 
Used in Station Applications-
Description 

Data Sets 108D- and E-Type, 
Multiple Private Line Station 
Arrangement Using 28Al Data 
Mounting and 27Bl Data 
Unit-Description 

Data S,its 108D- and E-Type, 
Multiple Private Line Station 
Arrangement Using 28Al Data 
Mounting and 27Bl Data 
Unit-Maintenance 

Data Sets 108D- and E-Type, 
Multipl,e Private Line Station 
Arrangement Using 28Al Data 
Mountin1t and 27Bl Data Unit-Test 
Procedures. 
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DATA SETS 108D- AND E-TYPE MULTIPLE 

PRIVATE LINE STATION ARRANGEMENT USING 

28A 1 DAT A MOUNTING AND 27B 1 DAT A UNIT 

TEST PROCEDURES 

CONTENTS PAGE 

1. GENERAL 

2. CARRIER MONITORING TEST 2 

A. Far-End Carrier--Audible Indication 2 

B. Near-End Carrier-Audible Indication 
3 

c. Far-End or Near-End Carrier Frequency 
Measurement 3 

3. CARRIER SHIFT TEST 5 

A. Audible Indication 5 

B. Frequency Measurement 6 

4. LOOP-BACK TEST 8 

5. DISTORTION MEASUREMENT TEST 9 

A. Distortion Measurement Test Using 
91 lA Data Test Set 9 

8. Distortion Measurement Test Using 
902- and 903-Type Data Test Sets 11 

6. POWER SUPPLY MEASUREMENT 14 

7. TRANSHYBRID LOSS MEASUREMENT 15 

8. LOOP-LOSS MEASUREMENT 16 

9, REFERENCES 18 

1. GENERAL 

1.01 This section describes the test procedures 
and associated test requirements to be met 

at the time of installation or when investigating 

trouble conditions associated with data sets (DS) 
108D- or 108E-type multiple private line station 
arrangement. Information is limited to the multiple 
data set arrangement using the 28Al data mounting 
and the 27Bl data unit. In this section, data sets 
108D- and E-type will be referred to as data sets 
108D and E. 

1.02 This section is to be used in conjunction with 
Sections 591-028-202 and 591-028-302. 

1.03 The following is a complete list of test 
equipment necessary to perform the test 

outlined in this section: 

Note: If the 911A data test set (DTS) is 
available, it should be used in place of the 
902- and 903-type DTSs used in the distortion 
measurement test. 

• 911A Data test set 

• 901B Data test set cover (interface test 
adapter J79901B) 

• 902-Type data test set 

• 903-Type data test sets (two required) 

• Portable station test set TTS-28, or KS-20538-Ll 
volt-ohm-milliammeter (VOM) 

• 1013-Type handset (dial hand test set) 

• Portable telegraph carrier test set (TCTS) 
(KS-19935-L7) 

Note: The TCTS includes the auxiliary 
power supply. 

• W2DW Cords (two required) 

• WlAD Cords, or equivalent (three required) 

• 1 W2A Cords, or equivalent (two required) 

© American Telephone and Telegraph Company, 1972 

Printed in U.S.A. 
Page 1 
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1.04 In order to test the near-end station used 
in a private line arrangement, it is necessary 

to perform the following: 

• Remove the carrier squelch on carrier fail 
option (option R in 27Bl data unit) if it is 
installed at either end. 

• Ensure that data set is not in test mode. 

Note: If the carrier squelch on carrier fail 
option is not removed at a station and a 
carrier fail condition occurs, the station cannot 
transmit Ul)til the data set at the station 
receives a connect signal. This eondition will 
cause difficulty isolating receive, loop, or 
far-end transmit problems. The test mode 
automatically installs a carrier squelch on 
carrier fail which can result in the same 
problem. 

• Reestablish connection to DS 108E by sending 
an unmodulated (steady) marking or spacing 
frequency. 

• Reestablish connection to DS 108D by sending 
an unmodulated (steady) markir1g frequency. 

I.OS Lettered Steps: A letter a, b, c, etc, 
added to a step number of this section 

indicates an action which may or may not be 
rPquired, depending on local conditions. The 
coudition under which a lettered ste1.1 or a series 

of lettered s,teps should be made is given in the 
PROCl~DURE column, and all steps governed by 
the same condition are designated by the same 
letter within the test. Where a condition does not 
apply, all st,eps designated by that letter should 
be omitted. 

1.06 The test procedures given in this section are 
for one data set and must be repeated for 

each additional data set. 

2. CA.RRIER MONITORING TEST 

:l!.01 This test determines the presence of both 
near- and far-end carriers. Equipment 

necessary for this test consists of the following: 

• 1013-Type handset 

• KS-19935-L7 Telegraph carrier test set 
(TCTS) and two WlAD cords. 

A. Fair-End c:arrier-Audible Indication 

2.02 The following procedure should be used to 
determine the presence of far-end carrier 

at the :,tation when using the 1013-type handset. 

:f;' Vt,rify that car1·ier squelch on carrier 
fail option has been disabled at the 
fm• end and th•~ far end is not in the 

e test mode. 
~------~--------------------------------------~ 

STEP 

2 

3a 

4a 

5b 

6 

7 
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PROCEDURIE 

Gain access to cabinet as required. 

Operate 1013 handset TALK MON switch to MON. 

For a 2-wire line facility. unplug data set to be tested. 

Go to connecting block and connect leads of 1013 handset to 2-wire facility. 

For 4-wire line facility, connect !efads of 1013 hands.et to data set TP6 and TP13. 

Monitor incoming carrier frequency. 

Requireme11t: An audible tone i,, heard. 

Note: Modulated incoming carrier will not extinguish the data set CF lamp if it is lighted 
(refer to 1.04). 

Remove 1013 handset. and restorE station to pretest condition. 
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8. Near-End Carrier-Audible Indication 

2.03 The following procedure should be used to 
determine the presence of near-end carrier 

using a 1013 handset. 

ft Verify that near end is not in test 
mode. 

D 

STEP 

1 Gain access to cabinet as required. 

PROCEDURE 

2 Operate 1013 handset TALK MON switch to MON. 

3 Connect leads of 1013 handset to data set TPl and TP2 (2-wire or 4-wire). 

4a If carrier squelch on carrier fail option (option R) is installed, remove it from 27Bl data 

unit by removing CSQ spade tip lead from RS screw terminal. 

5 Monitor outgoing carrier frequency. 

Requirement: An audible tone is heard. 

Note: Near-end carrier will be the louder of two tones heard in 2-wire arrangements. In 

4-wire operation, only near-end carrier is present on data set TPl and TP2. 

6b If carrier squelch on carrier fail option (option R) was originally in 27Bl data unit, reinstall 

it. 

7 Remove 1013 handset and restore station to pretest condition. 

C. Far-End or Near-End Carrier Frequency Measurement 

2.04 The following procedure measures the carrier 
frequency of the far end or near end, 

depending on the lettered step indicated. The test 
equipment used is a KS-19935-L7 TCTS and two 
WlAD cords. 

STEP PROCEDURE 

1 Using a nearby telephone, instruct the far-end station not to send data until instructed to 

return station to normal operation. 

2 Gain access to cabinet as required. 
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STEP 

3 

4 

5 

6a 

7b 

8c 

9c 

11 

12 

Page 4 

PROCEIJ1URE 

Connect one end of the auxiliary power supply interconnection power cord (stored in the 
CABLES AND SPARIC FUSES section of the auxiliary power supply) to the PWR jack of 
the auxiliary power supply. 

Connect the other end of the interconnection power co.rd to the PWR jack of the TCTS. 

Operate the controls of the TCTS as follows: 

• AM/FM to FM 

• SW/DW/F to F 

• SPKR switch to ON 

• HI-M/LO-M to HI-M 

• LEVEL dBm to -17 

• CHANNEL SELECT Fl or F2 as required. 

Note: For near-end transmit frequency measu:rement, set CHANNEL SELECT to Fl for 
DS 108D or F2 for DS 108E. For far-end receive frequency measurement, set CHANNEL 
SELECT to Fl for DS 108E or 1<'2 for DS 108D. 

Far-End Carrier Frequency l~easurement 

For 2-wire line facilities, connect alligator clip ends of the two WlAD cords to DS TPl 
and TP2. 

For 4-wire line facilities, connect alligator clip ends of the two WlAD cords to DS TP6 
and TP13. 

Near-End Carrier Frequency Measurement 

Note: Verify that near end is not in test mode. 

For 2-wire or 4-wire line facilities, connect the alligator clip ends of the two WlAD cords 
to data set TPl and TP!~. 

If carrier squelch on carrier fail option is installed, remove it from 27Bl data unit by 
removing CSQ spade tip lead from RS screw terminal. 

Connect spade-tip ends of the two WlAD cords to VF-1 and VF-2 screws of TBl on back 
of the TCTS. 

Connect the power cord of the auxiliary power supply (with TCTS) to an available 120V 
60-Hz ac power source. 

Operate the PWR switch of auxiliary power supply to ON. 
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STEP PROCEDURE 

13d Monitor far-end incoming carrier frequency Fl (DS 108E) or F2 (DS 108D). 

14e 

15 

16 

17e 

18 

Note: If far-end station transmits a mark, the SIGS M-ON lamp of the TCTS lights. If 
far-end station transmits a space, the SIGS M-ON lamp will not light. The lamp will blink 
to indicate modulated carrier (refer to 1.04). 

Requirement: FREQUENCY DEVIATION meter indicates not less than -6 and not more 
than +6 Hz from Fl frequencies for DS 108E (1270-Hz mark and 1070-Hz space) or from 
F2 frequencies for DS 108D (2225-Hz mark and 2025-Hz space). 

Monitor near-end carrier frequency Fl (DS 108D) or F2 (DS 108E). 

Note: The SIGS M-ON lamp of the TCTS lights. 

Requirement: The FREQUENCY DEVIATION meter indicates not less than -6 and not 
more than +6 Hz from Fl frequency for DS 108D (1270-Hz mark) or from F2 frequency 
for :QS 108E (2225-Hz mark). 

Operate the PWR switch of the auxiliary power supply to OFF. 

Disconnect all test cords. 

If performing near-end carrier frequency measurement, return carrier squelch on carrier 
fail option (option R) on 27Bl data unit if required. 

Return the near-end station and the far-end station to normal operation. 

3. CARRIER SHIFT TEST • WlAD Cords (three required). 

3.01 This test determines if the near-end carrier 
can be shifted. The following test equipment 

is required at the station: 

• 901B DTS Cover (interface test adapter) 

• 1013-Type handset or KS-19935-L7 TCTS 
(portable) 

STEP 

1 Gain access to cabinet as required. 

A. Audible lndicatian 

3.02 The following procedure using the 1013 
handset is used to determine if the near-end 

carrier can be shifted. 

PROCEDURE 

2a If carrier squelch on carrier fail option is installed, remove it from the 27Bl data unit by 
removing CSQ spade tip lead from RS screw terminal. 

3 Verify that near-end station is not in test mode. 

Paga 5 
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STEP 

4 

5 

6 

7 

8 

9b 

PROCEC1URE 

Remove customer interface cord from Jl of the 27B1 data unit and plug cord from 901B 
cover (interface test adapter) into Jl. 

Operate 1013 handset TALK MON switch to MON. 

Connect leads from 1013 handset to data set TPl and TP2 (2-wire or 4-wire mounted in 
slot 1 of 28Al data mounting). 

Connect one end of WlAD cord to terminal 2 (BA lead) of interface test adapter. 

Using free end of WlAD cord, momentarily touch •terminal 2 (--~:4V) and then• terminal 
1 (+24V) of TBl on thii 28Al data mounting while monitoring with l.013 handset. 

Requirement: Shift in tone is heard. 

Note: Repeat Steps 4, 6, and 8 for additional data sets as required. In Step 4, plug 
interface test adapter cord into J2, J3, etc, for each test. In Step 6, connect 1013 handset 
to TPl and TP2 of data set mounted in slots 3, 5, 7, etc, of the 28Al data mounting for 
each test. Repeat Step 8 as given. (Return customer interface cord to Jl at end of test 
and repeat for J2, J3, etc, as required.) 

If carrier squelch on c~.rrier fail was originally installed in 27Bl data. unit, reinstall it. 

Remove test equipment, restore customer-provided interface cord, and restore station to 
pretest condition. 

B. Frequency Measurement 

3.03 The following procedure using the KS-19935-L7 
TCTS is used to measure the frequ,mcy of 

the near-end carrier when it is shifted. 

STEP PROCEDIURE 

1 Gain access to cabinet as requfred. 

2a If carrier squelch on carrier fail option is installed, remove it from the 27Bl data unit by 
removing CSQ spade tip lead from RS screw terminal. 

3 Verify that near-end station is .r1ot in test mode. 

4 Connect the auxiliary power supply (with TCTS) interconnection power cord (stored in its 
CABLES AND SPARE: FUSES section) to the PWR jack of the auxiliary power supply. 

5 Connect the other end of the power cord to the PWR jack of the TCTS. 

Page 6 
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STEP 

6 

7 

8 

9 

11 

12 

13 

14 

15b 

16 

PROCEDURE 

Operate the controls of the TCTS as follows: 

• AM/FM to FM 

• SW/DW/F to F 

• SPKR switch to ON 

• HI-M/LO-M to HI-M 

• LEVEL dBm to -17 
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• CHANNEL SELECT Fl or F2 as required (Fl for DS 108D or F2 for DS 108E). 

Connect alligator clip ends of two of the WlAD cords to data set TPl and TP2 (2-wire 
or 4-wire). 

Connect spade-tip ends of the two WlAD cords to VF-1 and VF-2 screws on the back of 
the TCTS. 

Connect spade end of the third WlAD cord to terminal 2 .CBA lead)• of the interface test 
adapter. 

•Connect the alligator clip of the third WlAD cord to terminal 2 (-24V) of TBl on the 
28Al data mounting .• 

Operate the PWR switch of the auxiliary power supply to ON. 

Requirement: The meter will indicate not less than -6 and not more than +6 Hz. A 
continuous tone is heard. 

Note: If near-end station is sending a mark, the SIGS M-ON lamp of TCTS is lighted. 

•Disconnect the third WlAD cord (connected in Step 10) from terminal 2 (-24V) of TBl 
28Al data mounting .• 

Connect the third WlAD cord to terminal 1 (+24V) of TBl on the 28Al data mounting. 

Requirement: A shift in tone is heard. FREQUENCY DEVIATION meter indicates not 
less than -6 and not more than +6 Hz. Near-end station is sending a space and SIGS 
M-ON lamp is extinguished. 

Operate the PWR switch of the auxiliary power supply to OFF. 

Note: Repeat Steps 7, 11, 12, 13, and 14 for each data set mounted in the 28Al data 
mounting. 

If carrier squelch on carrier fail option was originally installed in 27Bl data unit, reinstall 
it. 

Remove test equipment and restore station to pretest condition. 

Page 7 
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4. LOOP-BACK TEST 

4.01 The loop-back test is required when investigating 
trouble reports or at the time of installation 

to ensure proper operation of the data stat'on. If 
the service offering is a voiceband data ,~ircuit, 
the 904-type data test center (DTC) will perform 
the test. When the service is station-to-station 
operation, the far end is placed in the test mode. 

4.02 Usually, for station-to-hub arrangement, the 
loop-back test will have been performed prior 

to dispatching a telephone company employee in 
response to a trouble report. 

4.03 The data station is conditioned for loop-back 
testing by operating the test switch associated 

with the data set to be tested. Eight test switches 
are located on the 27Bl data unit. One test switch 

STEP 

Gain access to cabinet a:s required. 

is provided for each of the eight data sets mounted 
in the 28Al data mounting. Test switch 1 is 
associated with the data set mounted in slot 1 of 
the 28Al data mounting. Since data sets 108D or 
E are mounted in every odd slot (1, 3, 5, 7, etc) 
of the 28Al data mounting;, test switch 2 is 
associated with the data set mounted in slot 3 
(test switch 3-data set in slot 5, etc). 

4.04 The following procedure is used to perform 
loop··back test using equipment at the near 

station as follows: 

• 901B DTS cover (interface test adapter) 

• KS-W538 VOM, or TTS-28 

• WlAD cord, or equivalent. 

PROCEDURE 

1 

2 Remove customer interface cord from Jl of 27Bl data unit for data set mounted in slot 
1. 

3 

4 

5 

6 

7 

8 

9 

11 

Page 8 

Connect interface test adapter cord to Jl of the 27Bl data unit. 

Request that far end be placed in the test mode. 

Set FUNCTION switch of VOM to 30 VDC. 

Connect + (positive) terminal of VOM to interface test adapter, terminal 7 (signal ground). 

Connect - (negative) terminal of VOM to interface test adapter, terminal 3 (BB lead). 

Requirement: Meter should read between 10 and 16 volts (mark). 

Remove meter leads from interface test adapter (901B data test set cc,ver). 

Clip one end of WlAD cord to terminal 2 (BA lead) o:f the interface test adapter, and clip 
other end to terminal 1 ( +24V) of TBl on the 28Al data mounting. 

Connect - (negative) terminal of VOM to interface test adapter, terminal 7 (signal ground). 

Connect + (positive) terminal of VOM to interface test adapter, terminal 3 (BB lead). 

Requirement: Meter should indicate between 7 :and 11 volts (space). 

Reissued June 1974 



STEP PROCEDURE 

OS 1080 & E 1-1 S 
155 1, SECTION 591-028-5()2 

12 Connect interface test adapter cord to J2 of the 27Bl data unit and repeat Steps 6 through 
11. (Repeat for J3 through J8 as required.) 

Note: Return customer interface cord to Jl at end of test and repeat for J2, J3, etc, at 
end of test. 

13 Remove test equipment and return station to pretest condition. 

5. DISTORTION MEASUREMENT TEST 

A. Distortion Meosurement Test Using 91 lA Dota 
Test Set 

5.01 This test measures the loop-back distortion 
of the data system. The transmit lead is 

driven by the test sentence generator. At the 
receive lead, the data set feeds the data signals 
to the distortion measuring set, which measures 
the distortion introduced by the loop-back mode. 
This checks the transmitter and receiver of both 

STEP 

1 Gain access to cabinet as required. 

stations and the two directions of transmission of 
the connecting facilities. 

5.02 The following procedure is used to measure 
distortion using equipment as follows: 

• 901B Data test set cover 

• WlAD Cords, or equivalent (two required) 

• 911A Data test set 

• 1 W2A Cords, or equivalent (two required) 

PROCEDURE 

2 Remove customer interface cord from Jl of the 27Bl data unit. 

3 Connect interface test adapter cord to Jl of the 27Bl data unit. 

4 Make connections as shown in Fig. 1. 

5 Set controls of test sentence generator (TSG) as follows: 

• AUTO. MAN. STEP to AUTO. 

• BAUDS to speed desired (maximum is 300) 

• BIAS to 0 

• CODE to code desired 

• DIST 1% to 0 

• DIST 5% to 0 

• REPEAT to OFF 

Page 9 
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STEP 

• RY OR U* to OFF 

• OUTPUT to EIA. 

PROCEDURE 

6 Set controls of distortion measuring set (DMS) as follows: 

IW2A 
CORO 

• BAUDS to speed desired 

• CODE to code desired 

• DISCR% to 5 

• FILTER to OUT 

• INPUT to EIA 

• PARITY to ON 

• AUTO. PK-PIP to PIP. 

NEAR-ENO 

INTERrAC£ 
TEST ADAPTER 

INTl:RrACE 
T[Sl ADAPTER 
CONNECTOR CORD 

-< 

911 A DATA TEST SET 

TEST SENTENCE OISTOtlTION 
GENERATOR MtASUfl I NG SET 

OOTPUT 

~ 
~ 

WIAO 
CORO ..._ _________ TO 

WIAD 
CORD 

POWER CORO J 
I I 7V 60 HZ 

OS 1080 OR E 
MULTIPLE 
STAT! ON 

2781 DATA 
UNIT 

JI J2 
>-- >--

J3 J4 
>-- >--
~ ~ 

J7 JB 
>-- >--

rAR-[NO 

OS 1080 OR E 
STAT ION 

NOT£: 
STATION ~IAY PROVIDE 2-WIRE 
OR 4-WIRE: TERMINATION AS 
REQUIR[O, 

HST 

fig. 1-Distonion Tes·t Arrangement Using 91 IA Data Test Set 
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~TEP 

7 

8 

9 

10 

11 

12 

13 

14 

PROCEDURE 

Turn power switch ON. 

OS 1080 & E 1-15 
155 1, SECTION 591-028-502 

Momentarily operate AUTO. PK-PIP switch to PK and then back to PIP. 

Operate RESET switch on DMS. 

Requirement: Distortion displayed on pixie tubes should be 15 percent or Jess. 

Set DIST 5% switch on test sentence generator to 25. 

Set BIAS switch to SWC. 

Set DISCR% switch on distortion measuring set to 0. 

Requirement: Distortion displayed on pixie tubes should be equal to or Jess than 35 
percent. 

Note: This checks the ability of the system to operate with high distortion. 

Connect interface test adapter cord to J2 of the 27Bl data unit and repeat Steps 5 through 
12. (Repeat for J3 through JS as required.) 

Note: Return customer interface cord to Jl at end of test and repeat for J2, J3, etc, at 
end of test. 

Remove test equipment and return station to pretest condition. 

B. Distortion Measurement Test Using 902- ond 
903-Type Doto Test Sets 

two signals, measures the peak distortion, and 
counts the number of errors in the received data. 

5.03 This test measures the distortion and error 
rate of the data system. The transmit lead 

is driven by a 903-type data test set (63-bit word 
generator). At the receive lead, the data set feeds 
the data signals to the 902-type data test set 
(distortion measuring and error checking set). Also 
at the receive lead, a second 903-type data test set 
is used to deliver to 902-type data test set a signal 
identical to the signal sent from the transmitting 
end. The 902-type data test set synchronizes these 

5.04 The following procedure is used to measure· 
distortion using equipment as follows: 

• 901B Data test set cover (interface test 
adapter) 

• 903-Type data test sets (two required) 

• 902-Type data test set 

• W2DW Cords, or equivalent (two required). 
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STEP 

2 

3 

4 

5 

6 

7 

8 

9 
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PROCEDUIRE 

Gain access to cabinet as required. 

Caution: Do not cor.,nect tl.,!e 903-type data test set until al).' other equipment is 
connected and all of their switches have been placJed to proper· settings. 

Transmit Equipment on Transmit Lead 

Set 903-type DTS as follows: 

• RANDOM-DOT to RAKDOM 

• TRIGGER to + 

• BIT RATE to speed desired. 

Note: Set BIT RATE on 903B to 180. For compatible bit rate, use a 903B and a 902B 
at the receive lead. Set BIT RATE on 903C to 300. For compatible bit rate, use a second 
903C and a 902C at the receive lead. 

Receive Equipment o,r1 Receive Lead 

Set 902-type DTS as follows: 

• BIT RATE to sp,~ed desired 

Note: On 902B data test set, set BIT RATE to 180. On 902C DTS, set BIT RATE to 
300. 

• Meter selection switch to DIST ADJ 

• TRIGGER-not required. 

Set 903-type DTS as follows: 

• BIT RATE to EXT CLOCK 

• RANDOM-DOT to RANDOM 

• TRIGGER to +. 

Remove customer interface cord from Jl of the :i7Bl data unit. 

Connect interface test adapter cord to Jl of the 27Bl data unit. 

Make connections as shown in Fig. 2. 

Turn POWER switches of both 903-type DTSs to ON. 

Request that far end be placed in test mode. 



903-TYPE 
DATA TEST SET 
(TRANSMIT 
EQUIPMENT) 

SIGNAL 
OUT 

~ 
7Rr< 

I 
TO 117V 
60 HZ 

1120\1 
CORO 

112DW 
CORD 

CONNECT! ON rOR 
902-TYPE DATA SE;T 

(BK) 

NEAR-END 

INTERFACE 
TEST ADAPTER 

902-TYPE 
DATA TEST SET 

(RECEIVE 
[QUI l'M[NT) 

DATA 
IH 

~) 

7> 

TO 117V 
60 HZ 

903-TYPE 
DATA TEST SET 
(RECEIVE 
EQUI l'MENT) 

SIGNAL 
OUT 

~ 
~ 

(Bl<) 

--< 

----< 
m 
sm 

CBK( 
~ 

I NTERrAC[ 
TEST ADAPTER 
CONNECTOR 
CORD 

os 1oao OR E 
MULTIPLE 
STATION 

2781 DATA 
UNIT 

JI J2 
>- >-

J 3 J4 
>- >-
~ ~ 

J7 JS 
>- >-

CONNECT I ON FOR 
903-TYPE DA TA SET 

CORD FURNISHED 
WITH 902-TYPE 
DATA TEST SET 

DS 108D &E 1-15 
I5S 1, SECTION 591-028-502 

NOT[: 

rAR-END 

OS 108D OR E 
STATION 

t TEST 

----+---' 

STATION MAY PROVIDE 
2-WIRE OR 4-WIR[ TERMINATION 
AS REQUIRED, 

Fig. 2-Distortion Test Arrangement Using 901-, 902-, and 903-Type Data Test Set 
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STEP 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

PROCEDURE 

Momentarily depress ST ART button on both the transmitting and receiving 903-type data 
test sets. (The transmitting station has no further duties until end of test period.) 

902-Type DTS Adjustm!ents 

Adjust the DISTORTION control to indicate zero on the meter. 

Operate meter selection !!witch to VOLT ADJ. 

Adjust the VOLTS control to indicate zero on the meter. 

Operate meter selection switch to PHASE ADJ. 

Adjust the PHASE control to indicate zero on the meter. 

Operate meter selection switch to DIST. MEAS. 

Depress the WORD SYNC & RESET button momentarily and record the time. 

Note: The microammeter should settle down to some relatively stable value that indicates 
peak distortion. One microamp, is equal to 1 percent distortion. For example, a meter 
indication of 8 microamps would be 8 percent peak distortion. The TOTAL ERRORS 
lamps lighted on the 902-type DTS indicate the number of errors :in received data from 
the time the WORD SYNC & RESET button was released. For example, should the 8, 
4, and 1 lamps be lighted, this would be an indication of a total of 13 errors. 

Requirement: 10 percent or less distortion; 2 or less errors in a 5-minute test. 

Note: For marginal cases of trouble (ie, customer complains of random errors), 15- to 
30-minute tests should be made; .same limits should be used. 

Connect interface test adapter cord to J2 and reconnect customer interface cord to Jl. 
Repeat test for J3 through JS as required. 

Disconnect test equipment and return station to pretest condition. 

6. POWER SUPPLY MEASUREMENT 

6.01 The following procedure is us,ed to measure 
the voltage of the KS-20575 rectifier mounted 

on the 28Al data mounting. The voltage measurements 
are taken from TBl on the 28Al data mounting 
with a KS-20538-Ll VOM or equivalent. 
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STEP PROCEDURE 

1 Gain access to cabinet as required. 

2 Set FUNCTION switch on VOM to 30 Vdc. 

3 Connect VOM as follows: 

• Negative lead to terminal 3 of TBl on 28Al data mounting 

• Positive lead to terminal 1 of TBl on 28Al data mounting. 

Requirement: 24 ±3 Volts 

4 Disconnect both VOM leads and reconnect as follows: 

• Negative lead to terminal 6 of TBl. 

• Positive lead to terminal 4 of TBl. 

Requirement: 24 ±3 Volts 

5 Disconnect both VOM leads and reconnect as follows: 

• Negative lead to terminal 2 of TBl 

• Positive lead to terminal 3 of TBl. 

Requirement: 24 ±3 Volts 

6 Disconnect both VOM leads and reconnect as follows: 

• Negative lead to terminal 5 of TBl 

• Positive lead to terminal 6 of TBl. 

Requirement: 24 ±3 Volts 

7 Remove test leads and return station to pretest condition. 

7. TRANSHYBRID LOSS MEASUREMENT 

7.01 The following procedure is used to perform 
the transhybrid loss measurement test using 

a TTS-28 or equivalent. 

DS 108D &E 1-15 
155 1, SECTION 591-028-502 
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STEP 

2 

3 

4 

5 

6 

7 

PROCEDURE 

Note: This measurement requires that a 900-ohm termination be· placed on the line at 
either the far or the near serving office. 

Gain access to cabinet as required. 

Request the 900-ohm termination to be placed on the line. 

Check the send level of the data set as follows: 

(a) Set FUNCTION switch of TTS-28 to DBM BRDG 0 position. 

(b) Connect + and •·- terminals of TTS-28 to TPl and TP2 of data set mounted in slot 
1 of 28Al data mounting. 

(c) Read the meter and record reading. 

Set FUNCTION switch of TI'S-28 to DBM BRDG -10 position. 

Connect + and - lea<L'l of TTS-28 to terminal 3 (signal ground) of TBl on the 28Al data 
mounting and TP7 of the data set, respectively. 

Requirement: Meter indication should not be more positive than reading in 3 (c). 

Note: Meter actually reads at least a 10-dB difference due to the FUNCTION switch 
being set to -10. 

Repeat Steps 2 through 5 for each data set mounted in the 28Al data mounting. 

Remove leads and restore station to pretest condition. 

8. LOOP-LOSS MEASUREMENT 

8.01 This measurement requires the USE! of the 
TTS-28 and an oscillator capable of furnishing 

1000 Hz and 2300 Hz (at far end or STC). The 
measurement is made as follows: 

STEP 

1 Gain access to cabinet as requil'ed. 

PROCEDli.lRE 

2 Disconnect the proper private line facility lines from the 28Al data mounting. 

3 Set FUNCTION switch of TTS-28 to DBM 900n TERM 0 position. 

4a If 2-wire service, connect + and --- terminals of TTS-28 to telephone lines associated with 
leads 1 and 26. 
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STEP 

5b 

6c 

7d 

8 

9 

11 

DS 108D & E 1-15 
ISS 1, SECTION 591-028-502 

PROCEDURE 

If 4-wire service, connect + and - terminals of TTS-28 to telephone lines associated with 
leads 2 and 27. 

Request distant station or STC to send 1000 Hz at 0 dBm if near-end data set is 108E. 

Request distant station or STC to send 2300 Hz at 0 dBm if near-end data set is 108D. 

Read and record TTS-28 meter indication. 

Note: It may be necessary to set FUNCTION switch of TTS-28 to DBM 900!1 TERM -10 
position to obtain reading. 

Requirement: See Table A. 

TABLE A 

LOOP LIMITS 

TYPE OF LOOP 

Without repeaters or carriers 

With E7 repeaters only 

With all other repeaters and/or 
carriers 

AML LIMITS 

EML 1 dB 

EML 1 dB 

EML 2 dB 

Note: Meter readings are the actual measured loss (AML) of the line facilities. These 
readings should be the same as the readings taken during installation of the data station. 
The station layout card shows the expected measured loss (EML) when the facilities were 
designed. The reading taken in Step 8 should not deviate from the limits shown in Table 
A. If the EML is not within limits, the loop should be turned back for repair. 

Reconnect proper private line facility as required. 

Repeat test (Steps 2 through 9) for each data set mounted in 28Al data mounting. Refer 
to Table B for additional TTS-28 connections (2-wire or 4-wire). 

Remove leads and restore station to pretest condition. 
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TABLE B 

CONNECTION REQUIR'EMENTS FOR LOOP-LOSS MEASUREMENT 

DATASET 2-WIRE 

SI.OT R 

1 1 

3 3 

5 5 

7 7 

9 9 

11 11 

13 13 - 15 15 

9. REFERENCES 

9.01 The following documents pertain to data set 
108D or E multiple private line station: 

SD- & CD-73060-01 Data Set 108D 

SD- & CD-1D229-01 Data Set 108E 

SD- & CD-1D176-0l Data Systems Station 28-Type 
Data Mounting 

SD- & CD-1D183-01 Data Systems 27-Type Data 
Unit 

SECTION 

590-100-114 

590-102-124 
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30 
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40 
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39 
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1. 

2. 

3. 

4. 

5. 

PRIVATE LINE ST A TION ARRANGEMENTS 

USING DAT A SETS l 08F and l 08G 

WITH DAT A AUXILIARY SETS 8308 AND 830C 

DESCRIPTION 

CONTENTS PAGE 1. GENERAL 

GENERAL 1.01 This section contains the physical and 

COMPARISON OF DS 108F AND 108G 
WITH DS 108D AND 108E 2 

DS 108H AND J 3 

CRITERIA FOR SELECTING DS 108F AND 
G WITH DAS 830C-ll A IN LIEU OF DS 

functional descriptions and test facilities for 
data sets (DSs) 108F and 108G (Fig . 1) in private 
line (PL) service. These data sets function alone 
or with data auxiliary sets (DASs) 830B-L1A and 
830C-L1A using customer-provided equipment (CPE) 
or Bell System teletypewriters (TTYs) hereafter 
referred to, collectively, as terminal equipment . 
Station arrangements with DS 108F and DS 108G 
used alone and in conjunction with DASs 830B-L1A 
and 830C-L1A are shown in Fig . 2. 

108H AND J 

PHYSICAL DESCRIPTION 

A. DS 108F and 108G 

B. DAS 8308-L 1 A 

C. DAS 830C -L 1 A 

D. 52A 1 Data Unit 

FUNCTIONAL DESCRIPTION 

A. DS 108F or 108G 

B. DAS 830B-LlA 

C. DAS 830C-L1A 

D. 52A 1 Data Unit 

DATA STATION TEST FACILITIES 

REFERENCES 

3 

4 

4 

4 

5 

6 

6 

6 

10 

12 

13 Fig. 1-DS 108F or 108G 

13 

13 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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DATA SET INTERFACE ARRANGEMENT ANO APPL I CATION 

2- OR 4-1,/IRE 
PRIVATE LINE 
FACILITY 

108F OR G 

NOTE, 

E IA 

EIA 

EIA 

EIA 

DAS [CPE AND TTY (PROVIDES 
8300-ll CLEAR-TO-SEND TIMER) 

OAS 
20MA [PE OR GENERAL PURPOSE 35 f TTY ANO 75 BAUD PRIVATE 

830C-l IA NOTE LI NE SERVI CE (PLS) 

[TRAFFIC SERVICE POSITION 
OAS SYSTEM 3l OR 35 TTY EQUIPPED 
8308-L IA WI TH UCC 2'l CALL CONTROL UN IT 

91l1 
~ELECTIVE CALLING ll DR 

STATION 35 TTY FOR PI.S 
CONTROLLER 

9140 ~ELECTIVE CALL ING 33 OR 
STAT ION 35 TTY FOR PLS 
CONTROLLER 

TPl86670 
~O INT TO PO INT 33 OR 35 TTY 

EQU I PPEO WI TH UCC 29 FOR PI.S 

tPE OR 37 TTY FOR PI.S 

TfREE WI RE 20MA INTERFACE FOR GENERAL 
PURPOSE 35 TTY AND FOUR-1,/IRE 20MA INTERFACE 
FOR JO, 45, 55 OR 75 BAUD APPLICATIONS. 

Fig. 2-DS 108F and G Interface Arrangements and Applications 

1.C,2 Whenever this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1.03 DS 108F and G differ only in send and 
receive frequencies and data set connect 

characteristics. DS 108F and G send and receive 
frequencies complement each other. 

1.04 DS 108G connects upon detection of either 
marking or spacing carrier, whereas 

DS 108F connects only upon detection of incoming 
marking carrier. 

COMPARISON OF DS 108F AND 108G WITH DS 1080 
AND 108E 

1.05 DS 108F and G provide the same services 
and features as DS 108D and E, respectively, 

Page 2 

when the latter data sets are used with a DAS 
830A. 

1.06 The indicator lamp and the test switch in 
the older arrangement are located on the 

DAS 830A and are unlabeled. DS 108D and E are 
equipped with an indicator lamp (also unlabeled). 
DS 108F and G are equipped with two indicator 
lights designated CO and TM and a switch designated 
DL. 

The indicator lamp on DS 108D or E 
is lighted when the incoming carrier 
frequency is off. Indicator CO on DS 
108F or G is lighted when the incoming 
carrier frequency is on. 

1.07 DS 108F and G make extensive use of 
integrated circuits, including active filters. 



OS 108D and E use discrete transistors throughout, 
as well as LC filters and tuned circuits. DS 108F 
and G are substantially smaller and lighter than 
the DS 108D and E installed in a DAS 830A. 

i .08 DS 108F and G have switches to set the 
output in 2-dB steps from -1 to -15 dBm. 

There is no option to set the hybrid balance. DS 
108D and E have a continuous output adjustment, 
requiring a meter for proper setting, as well as 
several hybrid balance setting options. DS 108F 
allld G always present a 600-ohm impedance to the 
line. DS 108D and E present a 600-ohm impedance 
for 4-wire and a 900-ohm impedance for 2-wire 
facilities. 

U)9 In DS 108F and G the housing is never 
grounded. In DS 108D and E, the housing 

is always connected to the "green wire" ground 
via the third prong of the transformer. 

1.10 DS 108F and G are not compatible with 
DAS 830B-Ll, nor with DAS 830C-Ll. All 

sets are compatible with DAS 830B-L1A and DAS 
830C-L1A. 

DS 108H and J 

1.11 DS 108H and J provide 20-mA current 
interface between a 2-wire private line facility 

and terminal equipment for serial, low-speed (0 to 
150 baud), asynchronous, half- or full-duplex 
operation. 

CRITERIA FOR SELECTING DS 1 0SF AND G WITH 
DAS 830C-L1 A IN LIEU OF DS 1 0SH AND J 

1.12 DS 108F and G with DAS 830C-L1A must 
be used when any of the following are 

required: 

• Connection to a 4-wire facility 

• Carrier squelch on carrier fail feature 

• Broadcast feature 

• Remote operation of test mode 

• Carrier on (CO) indicator lamp 

• Receiver sensitivity of -42 dBm rather than 
-36 dBm 

DS l0SF & G 1-16 
15S l, SECTION 591-818-100 

• Carrier detection characteristics of 108F 
and G required (see 3.05). 

1.13 DS 108F and G provide interface signals as 
specified in Electronic Industries Association 

(EIA) Standard RS-232. 

I. 14 DS 108F and G alone or in conjunction with 
DAS 830-type provide low-speed, serial, 

asynchronous, full-duplex operation at the following 
data rates: 

• DS 108F and G used with EIA terminal 
equipment-300 baud 

• DS 108F and G with DAS 830B-L1A used 
with M33 or M35 TTY -110 baud 

• DS 108F and G with DAS 830C-L1A used 
with CPE or 45-, 55-, or 75-baud TTYs-up 
to 75 baud 

• DS 108F and G with DAS 830C-L1A used 
with general purpose 35 TTY -110 baud. 

I. 1 s DAS 830B-L1A connects DS 108F or G (EIA 
interface) to a Model 33- or 35-type TTY 

interface and replaces DAS 830A (with DS 108-type) 
in arrangement with DAS 830B-Ll. DS 108F and 
G with DAS 830B-L1A replaces Teletype TP186627 
set logic assembly in the TTY interface and most 
PL and telegraph services provided by DAS 820D 
(with control card ARl 7 or AR430). In addition, 
these DS 108F and G arrangements replace all 
services of DAS 830A with DS 108-type. 

1.16 DAS 830C-L1A connects with DS 108F or 
G to convert EIA voltages from the data 

set to a 3- or 4-wire 20-mA current interface for 
a maximum rate of 150 baud to terminal equipment 
requiring a 20-mA current interface of up to 75 
baud. Operation of DAS 830C-L1A with the Bell 
System general purpose 35 TTY is limited to 110 
baud by the TTY. 

1.17 The 52Al data unit connects to DS 108F or 
G to provide remotely activated digital 

loopback test capability. 

1. 18 The technical specification for these private 
line station arrangements follows: 

AC Power: 117 volts ±10 percent, 60 
Hz ±5 percent. A single data set consumes 
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approximately 7 watts. The power outlet 
should be a conventional 3--wire grounded 
outlet not under switch control. 

Operation: Low-speed, asynchronous, 
binary, serial. 

Operating Mode: Full-duplex (with 
half-duplex operation optional with DAS 
830C-L1A). 

Data Rates: Up to 300 baud. 

Line Impedance: 600 ohms. 

Operating Frequencies: DS 108F 
transmission is in the f1 band (mark-1270 
Hz, space-1070 Hz) and rec,eption is in the 
fa band (mark-2225 Hz, space-20!~5 Hz). 
DS 108G transmits in the f2 band and receives 
in the f1 band. 

Interface Voltages: Per EIA RS-232-C. 

Line Compatibility: DS 108F, an 
"originate" mode set, is compatible with 
DS 103F (in the answer mode), 108A, 108E, 
108G, and 108J. DS 108G, an "a,nswer" 
mode set, is compatible with DS 103F (in 
the originate mode), 108B, 108C, 108D, l0SF, 
and 108H. 

Environmental Requirements: 

• Ambient temperature ran~:e from 40 to 
120°F. 

• Relative humidity from 20 to 95 percent 
with no condensation. 

2. PHYSICAL DESCRIPTION 

A. DS 108F and 108G 

2.01 DS 108F and G consist of a single printed 
circuit pack, an extruded aluminum housing 

with two plastic covers, and a KS-:~1239-L4 or -L5 
power transformer. Overall dimensions are 
approximately 5.75 inches wide, 10.9 inches long, 
and 2.2 inches high. The set weighs approximately 
3 pounds and the KS-21239-L4 or -L5 power 
transformer weighs approximately 1 pound.. 
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2.02 DS 108F or G may be wall mounted using 
a 193A backboard (ordered separately), desk 

or table-top mounted. The top surface of each 
data set mounting is depressed to allow nesting 
of s,~veral data sets. 

2.03 The housing is externally similar in appearance 
to the 47-type data mounting. The housing 

assembly consists of an aluminum extrusion which 
provides card guides for mounting the circuit pack 
(Fig. 3) and front and rear covers. No interface 
assembly or electrical connections are provided. 
All ,connectors are mounted directly on thEi circuit 
pack. The circuit pack is held in position by the 
latching mechanism shown in Fig. 4. 

Note: The circuit pack should be installed 
and removed from the rear of the data 
mounting. 

2.04 The data set is equipped with a 25-pin 
customer interface connector to provide EIA 

interface to either CPE or DAS 830-type (Fig. 5). 
Telephone line interface is provided by locally 
furnished D4BT mounting cord (either 2- or 4-wire 
lineB). A locally furnished D4BT mounting cord 
must also be provided between power transformer 
KS-:~1239-L4 or -L5 and each data set. Terminals 
are .also provided for remote test switch connection. 

2.05 DS 108F or G is equipped with two light--emitting 
diode (LED) status lamps: 

• The test mode (TM) lamp is lighted whenever 
pushbutton DL is depressed or the data 
mode is entered remotely. 

• The carrier on (CO) lamp is lighted whenever 
the data set is in the data mode. 

2.06 ThEi data set is equipped with one locking-type 
pushbutton switch, designated DL (digital 

loopback), which is accessible at the front panel. 
Depressing the DL switch causes the TM lamp to 
light, internally connects the received data (BB) 
lead to the transmitted data (BA) lead (with option 
F installed) and disconnects these interface leads 
as well as the data set ready (CC) lead. 

B. DAS 830B-L 1 A 

2.07 DAS 830B-L1A (Fig. 6) is a 6-button key 
unit designed for mounting under the faceplate 

of the TTY in front of the UCC29 (Fig. '7). The 
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Fig. 3-Circuit Pack of DS 108F (Similar to DS 108G Circuit Pack) 

Fig. 4-DS 108F or G Housing 

DAS is installed in the TTY by the service center. 
Table A provides physical and power information 
for DAS 830B-L1A. DAS 830B-L1A can also be 
used with DAS 830A or DAS 8200 but DAS 830B-Ll 
cannot be used in this station arrangement. 

C. DAS 830C-L 1 A 

2.08 DAS 830C-L1A (Fig. 8) consists of a printed 
circuit board mounted on a 1680-49 backboard 

equipped with a l0lA-49 cover. The termi na l board 
(Fig. 9) provides option jacks and screw terminals 
for connections to terminal equipment. 

2.09 DAS 830C-L1A is equipped with a 6-foot 
cord. One end of the cord is connecte d to 

the DAS 830C-L1A and the other end is equipped 
with a male 25-pin EIA interface plug for connect ion 
to either DS 108F or 108G Leads used in the 
EIA cord are as indicated below: 

• Pin 2-Transmitted data (BA) 

• Pin 3-Received data (BB) 

• Pin 7-Signal ground (AB) 

• Pin 8-CF (not connected on DAS 
830C-L1A-lead taped and stored. Lead 
can be used for local engineering to provide 
a carrier detector indication) 

• Pin 9-positive volts (+P) 
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KS·21239 - L4 OR - L5 
TRA NS FOAMER 

048T 
MOUililTING 
CORDS 12 

Fig. 5-DS 108F or "' Rear View 

• Pin IO-negative volts (-9). 

2.10 DAS 830C-L1A can be used with DAS 830A 
or DAS 820D but DAS 830C-Ll cannot be 

used in this station arrangement. Table A provides 
physical and power information for DAS 830C-L1A. 

D. 52A 1 Data Unit 

2.11 The 52Al data unit (Fig. 10) consists of a 
printed circuit board which is mounted 

directly to the circuit pack of DS 108F or G. 

2.12 The 52Al power and signal leads are derived 
from the DS 108F or G via the metal standoffs 

used to mount the printed circuit board to the 
data set. 

3. FUNCTIONAL DESCRIPTION 

A. OS 108F or 108G 

3.01 This part contains information pertaining to 
DS 108F or G modulation, transmission, 

receptio n, interface, and options. Because of 
functional similarity, all references to DS 108F 

Page 6 

and 108b w,11 oe to "data set" only. The full 
C:esignat10n will be used to indicate dissimilar 
functions . Figure 11 is a simplified diagram of 
the darn sets. 

General 

3.02 DS 108F or G provides the interface between 
a 2- or 4-wire private line telephone facility 

and customer-provided equipment, Bell System 
teletypewriters, or 830-type data auxiliary sets in 
various applications. 

Moaulat,on 

3.03 The data set employs frequency-shift keying 
(FSK 1 with a shift of + 100 Hz for a mark 

anct -100 Hz for a space. DS 108F converts the 
de s1gna1s ac the custome r interface into ac signals 
in ;he i1 frequency band (see Table B) for 
transmission over the telephone line and receives 
ac signals in the f2 frequency band for conversion 
to de signals and output to the customer interface. 
DS 108G transmits in the f2 band and receives in 
the f1 band (see Table B). 
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E1A CONNECTOR P1 

Fig. 6-DAS 8308-L 1 A 

Transmission 

3.04 The data set FSK modulates data signals 
at an output power range of nominally -1 

to -15 dBm into a 600-ohm 2- or 4-wire line. The 
data set transmit level is adjustable in 2-dB steps 
( refer to Section GDl-81~-200 for procedures for 
setting output 1,,,...,1 I. 

Reception 

3.05 Tht> data set enters the data mode upon 
receipt of thf aJJpropriate carrier frequency 

(f1 mark or space for DS 108G, fz mark for DS 
108F) for at least 300 ms. The data set remains 
in the data mode until loss of carrier occurs or 
the signal le,·el drop~ below approximate!:, -45 or 
(optionally) -::l9 dBm 

EIA Inter fa ce 

3 .06 The EL\ intt>rfa,·e is accessible through the 
connector at t hP rear of the data set. The 

connector pin numbers, EIA designation, and 
function art' shown in Table C. 

3.07 Customer interface lead functions are as 
follows: 

(aJ Transmitted Data (BA) (Pin 2): This 
lead accepts information from the terminal 

equipment or DAS 830· type. 

(bl Received Data (BB) (Pin 3): This 
lead outputs demodulated data received from 

the telephone line to the terminal equ ipment or 
DAS 830-type 
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F-, 7 DAS 8108-L 1 A Mou11ted in rrY 

(t·I Reque.<at-tn ""n<I (C \) (Pin 
n11 nndi•inn, ft 1' · t ·ll 

I)· \'1 

I ton '' 
ft It TH ., the data Pt ii I • I r I' ·, 1 i1n 

to tr ,ri..::1 11 t d·t 

(d 1 Clear-to S 11.! (CH, 1J>i11 JJ: 'I h nn 
'"OPdit )I ,f •1 l'"ll l' I' \'C'S! l>ll~e 1( tr 

on r0Prli•1, 1 or C \ 1, •l el and ridica•t", 
(optiol'', I, I• p,, '·1 1 • h ~ d<'tl'l"l"d ,'·1 , 
("1t·ru 

(e/ D1.1t1.1 Set lfrad.l 
on ·n1dit or, f ti] 

srt is in t 1 <' ,1,, p 

and ·t•t·t· -. Pg ti , 

Poge 8 

(CC! (Pin 6J: \r 
ii ad Ill( 1<·atPs tr(' da1 

I ~ ' fl SJ • 1! i" 

Signal Ground (r\B) (Pin 7): This 
e.td r •.ii "lt', ,, PJ11111,11 ground reference 
:1 rt< rfact• ', d 

1 , H"ct fft'd Un,• Signal Detector (CF) 
(l'i11 BJ· \1 nn rnndit1011 of this lead 

1'1di,·a, !11 t 1 , r n·1 a' equipment that the 
, 1ata nr u,. I l'in. rp••f' H•d by the data set. 

l'o'iiti\ t' \ olt11J(t• ( + P) (Pin 9): This 
·ad pr, , 1d,0 , ]!\\" for tr!ephone company 

tPlt, t • 11 rp<i~w~. 

(i .\'eg11t11 e \ ulta«<' { P) (Pin 10): This 
1 1 ,, 11 \ ir tPI('( IP t purposes. 
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TABLi: A 

DAS 8301l l1A AND 830C L1A C,ENEHAL INFCIHMATIC.. I 

-------
SIZE WEIGHT 

VOLTAGE 
POWER INTERi'ACE TO DAS 

(INCHES) (POUNDS) !WATTS) TERMINAL EOUIPMHJT 

·--
830B-L1A 3.5 high 8 +·20 to -t-28V 3 Current fur 33 and 

10.5 wide from TTY 35 TTY equipped with 
8.7 deep -12 to -26\' 1 2 lJCCW (Notes l and 2) 

from DS 
- -- ~ - "-·-- - -- - -

830C-LlA 1.2 high 6 OZ '-12 to '26\' ;3/j L'urnnt for 11p tr 
3.9 wide 12 to 26\' 314 1:iO haud PT. 31'1"' ic-e 11,· 

2.0 deep from DS ;35 gtneral p11rp,,s, 
PL TTY (Note l' 

Note 1: D,\S 8:lOB-L I \ '"nr! 830C-L1A provide EIA intPrface to D8 108F , r 108(; 

Note 2: A Tl' 'l:l6l64 01J , rt:1 11.: ·et.1 It' iPterconnert the OAS 830B-Ll A " ,., , , ::'' nf 
the TT'I 

Fig. 8-DAS 830Ct1A 

(j) Test (Pin 18): fr is a n.,r l.•,l ,\ ], ,LI 
(normally open/ activated l ..,-opt ,n I' Reft>r 

to Section 591-818-200 for a dE~l'rtpti,,n f •t,1s 
option. 

Telephone Line Interface 

3.08 The data set can be connected to e1thC'r v 
2- or a 4-wire telephone facilit~ Refer o 

Section 591-818-200 for a rC1mpletf descr,pt:on nf 
these options. 

.1vE.R 

F,y 9 OAS 830C L, A I er,ni,10! Soard 

Test Mod 

3.09 ll,•pn .,ui W h, I I 11( 1 I .ICl'ti the data 
~Pl r th<' , Jt urnc.t 1,ul 11.;hts .ndicator TM. 

1n t11e te~t 1Pnde data set !earl BA is (opt10nally) 
in•ernally co, uec1,,,i to BR .,nd these cu3tomer 
interface leads as wt>ll as('(' anrl CF are disconne cted 
from the terminal eq 11ipnwnt or DAS 830-type. 
Th· s al lo,1 s a qa . conn~r•inn L1 he established 
brtwl't'n 1),,, d,ta et ,,nd tlw lPst rent 0 r and 

Page 9 



1-16 DS 108F & G 
SECTION 591 -818- I 00 

Fig. 10-52A I Data Unit Mounted on DS 108F 

enables the test center to measure round trip data 
distortion. 

Options 

3.10 Data set options are listed in Table D. 
Refer to Section 591-818-200 for a description 

of these options. 

B. DAS 8308-l 1 A 

3.11 DAS 830B-LlA prol'ides current to ETA 
conversion between a rPE or TTY and the 

DS 108F or G. In addition, it provides Lhe options 
or control features shown in Tahle E. 

3.12 When transmitting data, the TTY 
current-no-current signals are converted by 

DAS 830B-Ll A to EIA signals for use by the data 
set. When receiving data, the ETA signals are 
converted to current-no-currl'nt sign'lls for use hy 
the TTY. 

3.13 DAS 830B Ll A also provides fu1 TTY machine 
control by end of text IEOT) character. 

When an EOT is received, the TTY motor b turned 
off and a mark is placed on thl' select magnet 
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driver (SMD) lead to guard against spurious 
cha ract ers. The TTY will remain off until the 
ass ocia ted data set detects loss 0f carrier and then 
redetects carrier. Upon redetection of carrier, 
the TTY motor will turn on. 

3. 14 DAS 830B-Ll A provides six buttons for 
controlling t he operation of the station. The 

6-button key and the fupc•iom. provirlerl by each 
button are shown in Fig. 1~. 

DAS 8308-l 1 A With Ell Circuit Pack 

3 . 15 Two additional arrangements can be 
implemented by using an ETl circuit pack 

( Fig. 13 I with DAS 830B. The circuit pack provides: 

• a send space timing (SSTl circ•1it. 

• a message waiting lamp circuit fur use wi•h 
'.traffic Service Position System ITSPSJ No. 
1 Hutel Billing Informatio n Center TTY 

Screw terminals and holes are provided on DAS 
830B-LlA for connecting and mountmg of the ETl 
circuit pack. 
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TABLE B 

DAT A SET FREQUENCY DAT A 

TRANSMIT Rl:CEIVE 

DATA 

SET FREQ FREQ 
MARK SPACE h!ARK SF'ACE 

BAND BAND 

108F Fl 1270 1070 F2 2:225 2025 

108G F2 2225 2025 Fl 1270 1070 

TABLE C 

EIA INTERFACE CONNECTOR 

EIA 

PIN FUNCTION DESIGNA 1 ION 

(RS-232-CI 

2 Transmitted Data BA 
3 Received Data BB 
4 Request to Send CA 
5 Clear to Send CB 
6 Data Set Ready cc 
7 Signal Ground AB 
8 Received Line Signal Detector CF 
9 Positive Voltage +P 

10 Negative Voltage -P 
18 Test (Note) 

Note: Used in some Bell System application.s. 

DAS 830B-L 1 A With TTY Break Det,action Circuit 
EC-833 

3.16 The TTY break detection circuit EC-833 {part 
of Teletype TP186630 modification kit), 

installed within the UCC29, is compatible with 
DAS 830B-L1A. The spare lamp and button contacts 
are already wired to appropriate connectors which 
interface with the EC-833. The TTY break detection 
circuit cannot be used in conjunction with the 
message waiting lamp circuit. 

C. DAS 830C-L 1 A 

3.17 DAS 830C-L1A is used to convert the standard 
EIA voltages of DS 108F and G to a 20-mA, 

3- or 4-wire current interface for CPE or Bell 
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TABLED 

DATA SET 108F OR G OPTIONS 

FEATURE OPTION 

4-Wire z 
Facility 

2-Wire Y* 

Mark or Mark U* 

Space Hold Space V 

None E 
CB Internally 

Connected RS w 
to 

CA X* 

Via CA D 

Via RS T 

Carrier Always on 

Control in Data S* 
Mode 

Always off 
in Data H 
Mode 

Remote Test Yes p 

Connection via Jl No N* 

Local Copy in Yes G 

Test Mode No F* 

Receiver 6 K• 
dB Gain 

Reduction 0 J 

Ground Wire (GRD) Yes M* 
Gonnected to 

Signal Ground (SG) No L 

Resistor Bypass Yes R 
for Negative Volt-

age (-P) on Jl No Q' 

* Factory furnished option. 
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TABLE E 

DAS 830B-L 1 A OPTIONS 

FEATURE OPTION REMARKS 

Mark clamp s Mark clamp on the BA lead when TTY is in 
the OFF condition. (See Note.) 

Space clamp T Space clamp on the BA lead when TTY is in the 
OFF condition. (See Note.) 

No EOT disconnect u The TTY will not turn OFF upon receiving 
EOT. 

The TTY will turn OFF upon receiving EOT 
EOT disconnect V and place a mark on select magnet driver 

to guard against spurious characters. 

Paper alarm - motor stops X 
The TTY motor is stopped upon a low-paper 
or out-of-paper condition. 

Paper alarm - motor w The TTY motor is not stopped upon a low-
does not stop paper or out-of-paper condition. 

Full-duplex y No local copy of transmitted data provided. 

Half-duplex z Local copy of transmitted data provided. 

Note: When option X is provided, the BA lead can be clamped to the selected option 
(mark or space) when a low-paper or out-of-paper condition occurs. 

System TTY terminals requiring current interface. 
The options provided are shown in Table F. 

two screw terminals or by the TEST switch of 
DAS 830B-L1A or the test facility of some TTYs. 
Any of the above actions light indicator TM. 

D. 52A 1 Data Unit 

3.18 The 52Al data unit connects to the "test" 
and received data (BB) leads of DS 108F or 

G. The 52Al data unit detects marking and spacing 
signals received by the data set. Upon receipt of 
a steady spacing signal of at least I-second in 
duration, the data unit places a ground on the test 
lead causing the data set to enter the test mode. 
A steady marking signal of at least 250 ms in 
duration removes the test lead ground and allows 
the data set to enter the data mode. 

4. DAT A ST A TION TEST FACILITIES 

4.01 DS 108F or G provides a test mode which 
may be entered by depressing the DL switch. 

The test mode may also be entered remotely via 

4.02 The 52Al data unit causes DS 108F or G 
to enter the test mode upon receipt of the 

proper line signal. This feature allows the digital 
loopback test to be exercised without customer 
assistance. 

5. REFERENCES 

5.01 The following Bell System Practices provide 
additional information on DS 108F and G 

a,1d associated equipment: 

SECTION 

591-042-100 

TITLE 

Data Sets 108F and 108G-Iden
tification 
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DEPRESSING OFF BUTTON 
• TURNS Orf THE MOTOR IN TTY 
e LIGHTS Off LAMP IF A POSITIVE 

CF INDICATION IS RECEIVED 
e CLAMPS BA LEAD EITHER 

MARKING OR SPACING (OPTION) 

DEPRESS I NG ON BUTTON 
• ME CHAN I CALLY RELEASES ALL 

OTHER BUTTONS 
e LIGHTS ON LAMP IF A POSITIVE 

CF INDICATION IS RECEIVED, 
TURNS TTY MOTOR ON' AND 
UNCLAMPS ~ LEAD 

ALARM BUTTON 

e ~~ LAMP LIGHTS WHEN A LOW 
PAPER OR OUT-OF-PAPER 
COfiOITION OCCURS 

THE OAti 8308-LIA INCWOES AS OPTIONS 
MOTOR ·ruRN-OFF AND A CLAMP ON THE 
~ LEAi) WHEN A PAPER ALARM EXISTS. 
THIS BUTTON IS EQUIPPED WITH A 

DEPRE,,SING LOCAL BUTTON 
• PLITS TTYINLOCAL MOD, 
e LIGHTS LOCAL LAMP 
e DISCONNECTS DAS 8308-LIA 

EL ECTR I CALLY FROM ASSOC I A TED 
00 108F OR G 

THIS Bl TTON IS EQUIPPED WITH A 
LOCKIN<i RING WHICH IS REMOVED 
FROM A.L TTYS EXCEPT ROS 

SPARE BUTTON (LOCKING-RELEASING) 
CONTACTS ARE BROUGHT OUT TO SCREW 
TERMINALS AND CONNECTORS 

DEPRESSING TEST BUTTON 
e OPERATESTHE TEST CIRCUITRY IN 

ASSOCIATED OAS DS 1D8F OR G 
e TURNS ON MOTOR FOR LOCAL COPY 

(OPTION) 
IF or·F BUTTON IS DEPRESSED AT SAME 
TIMETEST BUTTON 1s DEPREssrn, TTY 
SOTOR WILL NOT OPERA TE WH IL: IN 
TEST MDDE 

Fig. 12-DJ,s 8308-LlA-Key Designations and Functions 

SECTION 

591-818-200 

591-818-500 

598-083-102 

598-083-103 
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TITLE: 

Private Line Station Arrangements 
Using Data Sets l08F and 108G 
With Data Auxiliary Sets 830B 
and 830C-Installation and 
Connections 

Private Line Station Arrangements 
Using Data Sets l08F and 108G 
With Data Auxiliary Seti! 830B 
and 830C-Maintenance and Test 
Procedures 

Data Auxiliary Set 830B
Identification 

Data Auxiliary Set 830C
Description 

S.02 The :following schematic drawings (SDs) and 
circuit descriptions (CDs) contain information 

on DS 108F' and 108G or associated equipment. 

NUMIIER TITLE 

SD- & CD-1D250-0l Data Auxiliary Sets 830A, 830B, 
and 830C 

SD- & CD-llD285-01 Data Set 108F 

SD- & CD-llD286-01 Data Set 108G and 52Al. Data 
Unit 



SNAP-ON 
SPACER/ 
BUSHl~G 

Fig. 13-ETl Circuit Pack 

TABLE F 

DAS 830C-L 1 A OPTIONS 

FEATURE 

Local copy 
No local copy 
Arranged for use with DS 108F or G 
Arranged for use with DAS 820D 

OPTION 

z 
y 
X 
w 
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1. GENERAL 

1.01 This section contains information concerning 
the installation and connection of data sets 

(DSs) 108F and 108G alone (Fig. 1) and with data 
auxiliary sets (DASs) 830B-L1A, 830C-L1A, and 
830D-Ll (Fig. 2, 3, and 4). A typical arrangement is 
shown in Fig. 5. 

1.02 The reasons for reissuing this section are 
listed below. Since this reissue is a general 

revision, no revision arrows have been used to denote 
significant changes. 

(a) Added Uniform Service Order Code (USOC) in 
Table A. 

(b) Added DAS 830D-Ll. 

(c) Added option table and the connection dia
gram for DAS 830D-Ll. 

1.03 Data set 108F and G and associated DASs 
should be installed in conformance with the 

general requirements of Section 590-010-200; entitled 
Data Sets and Data Access Arrangements-General 
Installation and Connection Information. 

1.04 For optimum appearance and utility, locate 
the data apparatus on a desk, table, stand, or 

in a Bell System provided equipment cabinet. When 
required, or upon customer request, a 193A back
board can be used to wall-mount the data apparatus. 

1.05 Data set 108F and G will operate over a tem-
perature range of 40°F to 120°F with relative 

humidity of 20 to 95 percent (applies only if conden
sation does not accumulate on the circuit pack). 

1.06 The data set must be located near the associ-
ated customer-provided equipment (CPE) or 

Bell System teletypewriter (TTY) hereafter referred 
to, collectively, as terminal equipment. The interface 
cord supplied by the customer should not exceed 50 
feet in length (as recommended by Electronic Indus
tries Association [EIA] standards). In order to mini
mize inductive interference with data signals, the 
telephone line should not be carried in the same cable 
run as cable between the data set and terminal equip
ment. If this condition cannot be met, the telephone 
line must be run in type SK (shielded) station wire 
between the data set and the cable distribution ter
minal or building entrance. The shield should be 
grounded at one end only, preferably at the distribu
tion terminal end. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-DS 108F or 108G 

Page 2 

2. OPTIONS 

A. Data Set 108F and 108G 

2.01 Data sets 108F and G are provided with a 
number of options which are installed prior to 

placing the data set in service. All options are in
sta lled and removed with the switches or option strap 
shown in Fig. 6. Each option and associated switch 
(refer to Fig. 7 for switch [S1 and S2] operation) or 
strap setting is listed in Table A. Similar information 
is contained on the label located on the underside of 
the data set housing. Extra labels are available by 
ordering Form E-10064. 

2.02 The installe r should verify that the options 
called for on the service order are installed, 

Fig. 2-DAS 8308-llA 



0AS830 

Fig. 3-DAS 830C-L 1 A 

Fig. 4-DAS 8300-L 1 

which may (as telephone company option) call for 
equipping the data set circuit pack with a 52Al data 
unit to provide the data set with remotely activated 
digital loopback capability. 

2.03 To access the data set option switches, it is 
ne~essary to remo\'e the data set from the 

housing: 

Warning: When removing front and 
·ear covers use finger pressure only. No 

spec ial tools are required. Excessive 
force may crack the data set cover. 

( 1 l l{emove the front and rear ,·o,·ers b~· gen ti:, 
squeezing on top and hnttom and pulling. 

OS 108F & G 1-17 
ISS 2, SECTION 591-818-2 00 

Warning: After removal the circuit 
pack should be placed on a clean, dry, 
nonconducth·e surface. 

(~) Release thl' t·1rruil pack latching mechan ism 
of the data mounting (Fig. bl. 

(:l) Slide the rirru1t pack out the rear of the hous
ing (Fig. !lL 

2.04 2-Wire or 4-Wire Operation (Options Y 
or Z): l)pppnds on ll'w facilitil's available. 

2.05 Remote Test Connectio n Via Jl (Yes or 
No) (Option P or N): Allows a DAS 830B

L1A or TTY connected to the data set to remotely ac
tivate the test mode. 

2.06 Resistor Bypass for Negative Voltage 
(-P) on Jl (Yes or No) (Option R or Q): 

This option is used\\ lwnevl'r he data set is arranged 
with a DAS '-1:JOB-LIA or ~30C'-LlA. 

2.07 Receiver Gain Reduction (Yes or No) 
(Option K or J): !\ormally 6 dB (option K) 

is used. No reduction (option Jl is used when the loop 
shows an unusual!~· high loss . 

2.08 Mark or Space Hold (Option U or V): On 
loss of carrier frequency this choice of options 

determines whether the received data (BB) line is 
held on a negative (marking) voltage or a positive 
(spacing) voltage. 

2.09 Clear to Send (CB) Internally Con
nected as follows: 

• Receive Supervision (RS) (Option W): 
Used only if C'PE requires supervision on the 
received line signal detector line (CF). Refer 
to the example in Fig. 10. 

• Request to Send (CA) (Option X): Used 
when the terminal equipment requires CA 
connected to CB. Refer to the example in Fig. 
11 

• (Unconnected) (Option E): Used when no 
output to CB is rPquired. 

2. 10 Carrier Control i,, a~ follows: 

• Via Request to Send (CA) (Option D): 
This option cannot he sPlected at the same 

Page 3 
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KS21239-L4 
OR -L5 
TRANSFORMER 

117 VAC 

D4BT 
MTG CORD 

D4BT 
MTG CORD 

NOTE: CAN BE CPE, TTY OR 

RS232-C 
INTERFACE 
(NOTE) 

DAS 83OB- L1A, OR B3DC-L1A 

Fig. 5- Typical DS 108F or G Arrangement 

OPTION 
STRAP 

S1 

Fig. 6 - Circuit Pack of DS 108F (Similar to DS 108G Circuit Pack) 

Page 4 



OPTION SWITCHES 5 THRU B 
OPEN (ROCKER DOWN ON S I DE 
OPPOSITE THE NUMBERS) 

OPTION SWITCHES 1 THRU 
4 CLOSEO (ROCKER DOWN ON 
SIOE ADJACENT TO THE NUMBERS) 

Fig. 7-Dual In-Line Package (DIP) Switch Operation 

TABLE A 

DS 108F & G 1-17 
ISS 2, SECTION 591-818-200 

time as option X above. It is used when car
rier control is desired from the terminal 
equipment (as in polling systems). Refer to 
the example in Fig. 10. 

• Via Receive Supervision (RS) (Option 
T): Used when the far-end set is to have full 
facilities supervision. It provides the "carrier 
squelch on carrier fail". This option cannot 
be installed at both ends of a system. 

• Always on in Data Mode (Option S): 
Used in normal point-to-point systems and at 
the polling end of polling systems. The car-

DATA SET 108F OR G OPTIONS 

FEATURE OPTION 
SWITCH SETTING (Sl - ) usoc 

OPEN CLOSED DECSN 

4-Wire z 4 3 
Facility 

2-Wire y• 3 4 

Mark u• 2 I B3 
Mark or Space Hold 

Space V l 2 B4 

SWITCH SETTING (S2- ) 

None E 5,6 -
CB Internally Connect to RS w 6 5 D7 

CA x• 7 6 D8 

Via CA D 2,4,6 7 

Via RS T 2, 7 4 Al 
Carrier Control 

Always on in Data Mode s• 4,7 2 A2 

Always off in Data Mode H 2,4,7 -
Yes p - I 

Remote Test Connection Via JI 
No N* I -
Yes G - 3 C5 

Local Copy in Test Mode 
No F* 3 - C6 

OPTION STRAP 

Receiver dB Gain Reduction 
6 K* E2-E3 

0 J El-E2 

SCR SWITCH (S4- ) 

Ground Wire (GRD) Connected Yes M* - B E9 

to Signal Ground (SG) No L B - EIO 

Resistor Bypass for Negative Yes R - A 
Voltage (-P) on JI No Q* A -

• Factory furnished option. 

Page 5 
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CIRCUIT PACK 
LATCHING MECHANISM 

Fig. 8- 05 108F or G Housing 

t"H'r is alwa ys on exct•pt when rontrolled by 
n·t~iw · s11pt•nis1on in t he test mode. 

• Afoay.s off iJi Vata Mode (Option H): 
l'lti, option is used in hroadcast systems and 
k,•Pps the carrier offe,(·t•pt when eontrolled 
by ren·ive super, ·ision in thl' test mmle. Refer 
to t ht> exarnplt> in Fig. 11. 

2.11 Local CopJ in Test Mode (Option G): 
l 'sed "hen tlw data intPt-c-hange rodP between 

terminal equipmt•nt and tPsthoard is tht> same and no 
restrictions exist on th(' use of tht> paper in the termi
nal equipn11c>nt. 

2.12 No Lucal lopy in l'c.st Mode (Option F): 
This option should be u~ed only when the ter

minal equipment uses a data interchange code that 
differs from the code used by the testboard, or the 
terminal equipment uses special paper (such as num
bered forms or airline ticket blanks). 

2.13 Ground Wire Connected to Sign al 
Ground (SG) (Option M): Connects SG to 

the ··gret>n wire" ground , ia l he third prong of the 

048T 
MOUNTING 
CORDS (2) 

KS-21239-L4 OR LG 
TRANSFORMER 

Fig. 9-0S 108F or G Rem View 
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CARRIER 
CONTROLLER 
(NOTE 1) 

CARRIER 
DETECTOR 

P/0 DATA SET 108F OR G 

CARRIER 
SQUELCH 

(CSQ) 

RECEIVE 
SUPERVISION 

(RS) 

TEST 
RELAY 

(NOTE 2) 

POLLED STATION ON MUL TISTATION LINE 
REQUIRING ACTIVE CB LEAD ( NOTE 3) 

NOTES: 
1 . OPTION D, CARRIER CONTROL VIA CA. 
2. OPTION W, CB CONNECTED TO RS. 

, CB 
( ( 

' 

( ( 
, CF 

DS 108F & G 1-17 
ISS 2, SECTION 591-818-200 

P/0 TERMINAL 

(REQUEST TO SEND) 

(CLEAR TO SEND) 

(RECEIVED LINE 
SIGNAL DETECTOR) 

3. THIS IS AN EXAMPLE OF THE APPLICATION OF THESE OPTIONS, ANO IS NOT LIMITING. 

Fig. 10-Example of DS 108F or G Options D and W 

power transformer. The data set housing always 
remains ungrounded. 

2.14 Ground Wire Not Connected to Signal 
Ground (SG) (Option L): Maintains SG as 

a floating ground. 

2. 15 Remotely Activated Digital Loopback: 
This telephone company option requires in

stallation of a 52Al data unit on the data set circuit 
pack as shown in Fig. 12. The 52Al data unit permits 
a test center to remotely activate the digital loop test 
mode of the data set by sending a spacing signal of 
1 second or longer duration. The test center can deac
tivate the test mode after performing the test by 
sending a marking signal of 0.5 seconds. The follow
ing restrictions apply: 

• Customer data cannot normally contain 
spacing signals in excess of 0.6 seconds. 

• The 52Al data unit can be installed on one 
data set only of any two that communicate 
with each other. 

• Data Set 108G equipped with the 52Al data 
unit cannot use the space hold option if the 
distant data set provides the carrier squelch 
on carrier rail option. 

• Data Set 108E equipped with the 52Al data 
unit cannot use the space hold option if the 
distant data set provides both the carrier 
squelch on carrier fail option and space hold 
option. 

B. DAS 830B-L 1 A 

2.16 The DAS 830B-L1A provides the options 
shown in Table B. 

Page 7 
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NOTES: 

CARRIER 
CONTROLLER 
(NOTE 1) 

CARRIER 
DETECTOR 

P/0 DATA SET 108F Oil G 

-12V 

CARRIER J 
SQUELCH 

--+--I 
(CSQ) 

RECEIVE 
SUPERVISION 

(RS) 

TEST 
RELAY 

STATION ON BROADCAST l)IRCUIT ( EXCEPT THE 
MASTER AND ONE DF THE SLAVES) (NOTE 3) 

1. OPTION H, CARRIER CONTROL ALWAY:S IN DATIi MODE. 
2. OPTION X, CB CONNECTED TO CA. 

P/0 TERMINAL 

~---( , CA (REQUEST TO SEND) 

~---< , CB 
' 

( CLEAR TO SEND) 

, CF ~---< ' (RECEIVED LINE 
SIGNAL DETECTOR) 

3. THIS IS AN EXAMPLE OF THE APPLIICATION DF THESE OPTIONS, AND IS NOT LIMITING. 

Fig. 11--Example of DS 108F or G Options H and X 

C. DAS 830C-L 1 A 

2.17 The DAS 830C-LlA (Fig. 13) provides the op
tions shown in Table C. 

D. DAS 830D-L1 

2.18 The DAS 830D-Ll provides the options 3hown 
in Table D. 

3. INSTALLATION 

3.01 Prior to installing DS 108F or G and the asso-
ciated data auxiliary sets ensure that: 

• The correct private line data 13et is used. 

• Refer to Table E for compatibility. 

• The desired options are instaHed in DS 108F 
or G and the data auxiliary set. 

Page 8 

3.02 The data set requires a power source that pro-
vides 105 to 129 volts 7 watts at 57 to 63 Hz. 

The customer must supply an outlet that will accept 
the 3·-prong plug on the KS-21239-L4 or -L5 power 
transformer provided with the data set. To prevent 
the data set from being turned off accidentally, this 
outlet should not be under the control of a switch. To 
avoid the possibility of data errors due to a potential 
difference between data set ground and terminal 
equipment 1iround, the outlet for the data set power 
cord !!hould be served from the same ac distribution 
panel as the terminal equipment. If this condition 
cannot be met, a test using the 6H impulse counter 
should be performed to detect the presence of noise 
potential. This test is described in Section 591-818-
500. II: test requirements are not met, data set ground 
and tierminal equipment ground must be bonded to
gether in accordance with local regulations. 

3.03 The data set is equipped with a 25-pin female 
EIA interface connector to provide EIA inter-



52A1 1O8F-L 1 
DATA UNIT CIRCUIT PACK 

□ 
0 D @ c:=:J 0 

[=:J 
100000001 

[=:J 

CJ CJ c:=:J 
0 CJ 

0 

□ DD [=:J 1000000001 [=:J 

CJ @ c:=:J * 

* CIRCUIT COl'IPDNENTS 
ARE NOT SHOWN 

Fig. 12-DS 108F-LI Equipped With 52A 1 Data Unit 

DS 108F & G 1-17 
ISS 2, SECTION 591-818-200 

c:=:J 

c:=:J 

D 
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TABLE B 

DP,S 8308-L 1 A OPTIC>NS 

SWITCH SETTING 

FEATURE OPTION OPEN CLOSED 

Local Copy z SlA 

No Local Copy Y* SIA 

Paper alarm - motor stopt X* S2B 

Paper alarm - no motor stop w S2B 

EOT disconnectt V S2A 

No EOT disconnect U* S2A 

Space clam]P§ T* SIB 

Mark clamp§ s SlB 

* Factory furnished option. 

t Paper alarm (low paper or out of paper) stops TTY motor. 

t If an end--of-transmission (EOT) character is received by 
the TTY, the TTY will turn off (placing a, mark on select 
magnet driver to guard against spurious characters). 

§ Mark or space clamp on the BA lead when TTY is in OFF 
condition. 

face to either terminal equipment or data auxiliary 
set. Telephone line interface must be provided using 
locally furnished wire. Locally furnished wirn must 
also be provided between power transformer KS-
21239-L4 or -L5 and the data set. D4BT mounting 
cords are recommended for power and telephone line 
connections. 

3.04 Installation of the DAS 830B-L1A, ETl circuit 
pack (Fig. 14), and EC 833 break detection cir

cuit is made at the service center (Fig.15). The wiring 
for ETl circuit pack arrangement with DAS 830B 
(Fig. 16) includes a send space timing circuit and a 
message-waiting lamp circuit. 

DS 108F or 108G Transmit Level Settin51 

3.05 The DS 108F or G transmit level may be set 
for the output level specified on the CLRC ac

cording to Table F. 

Page 10 

4. c:ONNECTIONS 

4.01 This part contains information for connecting 
DS 108F or G alone and with DASs 830B-L1A, 

830G-L1A and 830D-Ll. 

4.02 The connection diagrams are as follows: 

5. 

• Fig. 17-DS 108F or G Connection Diagram 

• Fig. 18-DS 108F and G With DAS 830B-L1A 
Connection Diagram 

• Fig. 19-DS 108F or G With DAS 830C-L1A 
Connection Diagram 

• Fig. 20-DS 108F or G with DAS 8.30D-Ll 
Connection Diagram. 

IINST ALLA TION TESTS 

5.01 After installation is complete refer to Section 
591--818-500 for test procedures. 



~r'c 
1 E .... TF~ ~.G '.iAY 8E 
,•, 1 1

1TE )~< BL.'l.l 1...VF1 

Fig. 13 DAS 830C -L1A TPrminol Board 

6. REFERENCES 

6.01 The following Bell System Practice R provide 
additional information on DS 108F and C: and 

associated equipment: 

SECTION 

591 012-100 

591-818-100 

TITLE 

nata Si>t~ 111>-F ;11111 10~(; lrlen
tification 

Privatr Line Station Arrange
mPnts l;sing Data Sets 1mw and 

SECTION 

591-818-500 

598-083-102 

598-083-103 

:5!18-083-107 

OS 108F & G 1- 17 
ISS 2, SECTION 591 -818 -200 

TITLE 

108G With Data Auxiliary Sets 
830B and 830C-Description 

Privat e Line Station Arrange
ments Using Data Sets 108F and 
108G With Data Auxiliary Sets 
830B and 830C-Maintenance and 
Test Procedures 

Data Auxiliary Set 830B-Identi
fication 

Data Auxiliary Set 830C-De
scription 

Data Auxiliary Set 830D-Identi
firation 

6.02 The following schematic drawings (SDs ) and 
circuit descriptions (CDs) contain information 

on DS 108F and 108G or associated equipment: 

SECTION TITLE 

Sn-& CD-10250-01 Data Auxiliary Sets 830A, 830B, 
830C, and 830Il 

SD & CD-10285-01 Data Set 108F 

<:;O-& C'D-10286-01 Data Set 108G and 52Al Data 
Unit 

TABLE C 

DAS 830C-L1 A OPTIONS 

- -
FFATURE OPTION 

LINK 
POSITION 

Local Yes z E4 to E5 

Copy 
No Y* E4 to E6 

For DAS 830A or 
X El to E2 

Operation DS 108F or G 

With DAS 820D W* E2 to E3 

' Factorv fllmished option. 
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TABLED 

DAS 830D-Ll OPTIONS 

LINK 
FEATURE OPTION POSITION 

Long Z* El to E2 
Time 
Delay 

Short y E2 to E3 

* Factory Furnished Option. 



TABLE E 

DS 108F AND G LINE COMPATIBILIT Y 

SNAP-ON 
SPACER / 
BUSH ING 

DATA SET 

108F 

108G 

SCREW TERMINALS 

FAR -END DATA SET 

103F (In the answer mode) 
108A 
108E 
108G 
108J 

103F (In the originate mode) 
1088 
108C 
108D 
108F 
108H 

Fig . M - ETl Circuit Pack 

OS 108F & G 1-17 
155 2, SECTION 591-818-200 
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Fig. 15- DAS 8308-llA Mounted in TTY 



OS 108F & G 1-17 
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P/0 OAS 8108-LIA 
CP ET I ----

{t-CP3 [7 
40 

+28 ----0' 

N [8 ,, ~ 

[9 X 36 -'<-' '<-' 

~~ 

I x I 

I 
I 

I •li----0 E2 I 
E 11 35 E 

10' 
~ 

'<-' F--7 '<-' 

E .!._3 I lb I '<-' 

cl 4 
~ REMOTE 
~ 

EI 5 INOICATOR 

+28 
~ (24V, SOMA 

---- --

l~~~RE i 
.SAX, I 

CP3 

\/IRING OF CP ETI ANO OAS 830B-LIA WITH TSPS NO. 1 HOTEL/MOTEL SERVICE FOR MESSAGE WAITING 
I ND I CAT I ON ( "SPARE n 9IJTTON MAY BE RELABLED FOR PROPER I DENT IF I CAT JON, AND LOCK I NG 
SCREvl tAAY BE REMOVED TO CONVERT THE BUTTON TO NONLOCKING, NONRELEASING.) THE 
ARRANGEMENT FOR MESSAGE WA IT I NG I NO I CAT I ON CANNOT BE USED WI TH EITHER THE ARRANGEMENT 
FOR SEND SPACE TIMING OR 1,//TH THE TELETYPEWRITER BREAK DETECTION OPTION. THE LOCAL 
lUTT0N MUST RETAIN THE BLOCKING RING 812365948 (P-23F594). 

P /0 OAS BlOB-L I A 
CP ET I 

---
+28 

39 
SENO L 

f 
CKT 

+2J 

f HDX 
[3 3o 
~ 

CKT 

T I 
33 JR 35 

I D-mo TTY I CONTACb .p --1...,( MAO,I1\E 

I DdR[" [6 I 
CONTACT::> 

c2 1 4J 
•I~ 

::1 37 
- p --0 

4 :}_J ,_ 
-------·-

WIRING OF CP Ell AND OAS 8308-LIA FOR srno SPACE TIMING 

Fig, 16-ETl Circuit Pack Arrangement 

)f--
+ 

:J:!: 

;;JJ 
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TABLE F 

DS 1tl8F OR <:i TRANSMIT LEVl:L SETTING 

-· -
SWITCH SE:TTING 

TRA~ISMIT (S1 -I 
LEVEL 

llNo!Bml OPEN CLOSED 

-·1 5,6,7,8 --

-3 5,7,8 H 

-5 5,6,8 7 

-7 5,6,7 8 

-9* 6,7,8 ,. ,> 

-·11 7,8 fi,6 

-·13 6,8 !5, 7 

-·15 6,7 !i, 8 

-· 
* Factory furnished option. 

DS 108F OR G TERMINAL 
D4BT 
MTG CORD 

EQUIPMENT 

~) "' 
BA J1< 2 , 

R 'OR BB I< 3 2-WIRE TD 2- OR CA I< 
4~1 4-WIRE T1 CB I < FACILITY --

l}E•C 

5 , 
cc I s I 
AB I < 

7 <E-+--
CF I ( a I 
TEST I ~ 
+P 

9 

KS-21239-L4 OR L5 D4BT 

TRANSFORMER MTG CORD -P 

S4-B POWER 
SUPPLY 

Fig. 17-CIS 108F or G Connection Diagram 
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TO 2- OR 
4-WIRE 
FACILITY 

KS-21239-L4 OR L5 
TRANSFORMER 

DS 1D8F OR G 
04BT 
MiG CORO 

] XMT 
BA J1< 

OR BB < 2-WIRE CA < 
}EC 

CB < cc < AB < CF < TEST < +P 

04BT 
MTG CORO -P 

POWER 
SUPPLY 

CA2 
CORO 

2 

3 

4 

5 

6 

7 

8 

, 

; I 
; I 
: I 
' I , 

; I 
, I 
, I 

9 

10 

; I 
: I 
' 

DS 108F & G 1-17 
ISS 2, SECTION S91-818-200 

TERMINAL 
EQUIPMENT 

OAS 830B-
L1A 

Fig. 18-DS 108F or G With DAS 8308-LlA '9nnection Diagram 
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TO 2- OR 
4-WIRE 
FACILITY 

KS-21239-L4 OR L5 
TRANSFORMER 

D4BT 
MTG CORD 

D4BT 
l'ITG CORD 

IDS 108F llR G 

POWER 
SUPPLY 

DAS 830C-L1A 

NOTE 

TERMINAL 
EQUIPMENT 

NOTE: CONNECT TO DAS 830 IIS FOLLOWS: 

TERMltNATION SEND RECEIVE 
LEAD (SD) LEAD (RD) 

4-WIRE CIRCUIT + TO SD-R + TO RD-R 
- TO SD-T - TO RD-T 

3-WIRE CIRCUIT + TO SD-R - TO RD-T 

COMMON TO 
SD-T 

Fig. 19--DS IOf:IF or G With DAS 830C-L1A ConMction Diagram 
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TD 2- DR 
4-WIRE 
FACILITY 

KS-21239-L4 OR LS 
TRANSFORl'IER 

DS 108F OR G 
D4BT 
l'ITG CORD 

] Xl'IT 
BA J1< 

DR BB I< 
2-WIRE CA I < 

}EC 

CB I< 
cc I 
AB I < 

CF I < 

TEST I ~ 
+P 

D4BT 
l'ITG CORD -P 

POWER 
SUPPLY 

2 

3 
4 

5 

6 

7 

8 
18 

9 
10 

OS 108F & G 1-17 
ISS 2, SECTION 591-818-200 

DAS 830D-L1A 

* 2 
B 

CA I ~ 3 

4 
CB 

"fc-t< 5 

AB I ~ 6 

7 

~ 8 

~ 18 

Fig. 20-DS 108F or G With DAS 830D-Ll Connection Diagram 
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BEU SYSTEM PRACTICES 
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DS 108H & J 1- 18 
SECTION 591- 04 3- 100 

Issue 1, June 1978 

DAT A SETS 108H AND 108J 

DESCRIPTION 

CONTENTS 

1. GENERAL 

DS 108F OR GIN STATION ARRANGEMENT 
WITH DATA AUXILIARY SET (DAS) 830C-L1A 

CRITERIA FOR SELECTING DS 1 08F OR G 
WITH DS 830C-L1 A IN LIEU OF DS 108H 
OR J 

2. PHYSICAL DESCRIPTION 

3. FUNCTIONAL DESCRIPTION 

4. REFERENCES 

GENERAL 

PAGE 

2 

2 

4 

1.01 This section contains the physical and 
functional description for data sets (DSs) 

108H and J ( Fig. 1) in private line service . 

Fig. 1-Data Set 108H (Similar to Data Set 108J) 

1.02 Whenever this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1 .03 The DS 108H and J differ only in send and 
receive frequencies. The different send 

and receive frequencies of DS 108H and J complement 
each other. 

1.04 The DS 108H or J provides 20-mA current 
interface between a 2-wire private line facility 

and terminal equipment [either customer-provided 
equipment (CPE) or Bell System teletypewriters 
(TTYs)] for serial, low-speed (0 to 150 baud), 
asynchronous half- or full-duplex operation. 

DS 108F OR G IN STATION ARRANGEMENT WITH 
DATA AUXILIARY SET (DAS) 830C-L1A 

1.05 The DS 108F or G with DAS 830-LlA 
provides a 20-mA current interface between 

a 2- or 4-wire private line facility and terminal 
equipment for serial, low-speed (up to 150 baud), 
asynchronous, full-duplex operation. 

CRITERIA FOR SELECTING DS 108F OR G WITH DAS 
830C-L1 A IN LIEU OF DS 108H OR J 

1.06 The DS 108F or G with DAS 830C-L1A 
must be used when any of the following 

are required: 

• Connection to a 4-wire facility 

• Carrier squelch on carrier fail feature 

• Broadcast feature 

• Remote operate of test mode 

• Carrier on (CO) indicator lamp 

• Receiver sensitivity of -42 dBm rather than 
-36 dBm 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



1-18 DS 108H & J 
SEctlON 591-043-100 

• Carrier detection characteristics of DS 108F 
and G required. The DS 108F or G enters 
the data mode upon receipt of the appropriate 
carrier frequency (f1 mark or space for DS 
108G, f2 mark for DS 108F) for at least 
300- ms. The data set remains in the data 
mode until loss of carrier occurs or the 
signal level drops below approximately -45 
dBm. 

1.07 The technical specification for DS 108H or 
J follows: 

AC Power: 117 volts ±10 percent, 60 
Hz ±5 percent. The power outlet should 
be a conventional 3-wire grounded outlet. 

Operation: Low-speed, asynchronous, 
binary, serial. 

Operating Mode: Half- or full-duplex. 

Data Rates: Up to 150 baud. 

Line Impedance: 600 ohms. 

Operating Frequencies: The DS 108H 
transmits in the fl band (mark-1270 Hz, 
space-1070 Hz) and receives in the f2 band 
(mark-2225 Hz, space-2025 Hz). DS 108J 
transmits in the f2 band and receives in 
the fl band. 

Line Compatibility: The DS 108H, an 
"originate" mode set, is compatible with 
DS 103F (in the answer mode), 108A, 108E, 
108G and 108J. DS 108J, and "answer" 
mode set, is compatible with DS 103F (in 
the originate mode), 108B, 108C, 108D, 108F, 
and 108H. 

Environmental Requirements: 

• Ambient temperature range from 40 to 
120°F. 

• Relative humidity from 20 to 95 percent 
with no condensation. 

2, PHYSICAL DESCRIPTION 

2.01 The DS 108H and J consist of a single circuit 
pack (Fig. 2), a plastic housing (Fig. 3), 

and a KS-21239-L4 or -L5 transformer (Fig. 4). 

Page 2 

Overall dimensions are approximately 4.7 inches 
wide, 7.1 inches long, and 2 inches high. The set 
weighs approximately 1 pound, and the KS-21239-L4 
or -L5 transformer weighs approximately 1 pound. 

2.02 The DS 108H or J may be wall mounted 
using the adhesive pad or two screws shipped 

with the data set or it may be desk or table-top 
mounted. 

2.03 The housing is similar in appearance to the 
housing used for the 1000-type data coupler. 

The housing assembly consists of a plastic basepan 
to which the circuit pack is attached and a plastic 
cover. No interface assembly or electrical connections 
are provided since all connections are to screw 
terminals mounted on the circuit pack. A single 
D6AB mounting cord is recommended for KS-21239-L4 
or -L5 transformer and telephone line interface 
connections. The housing cover incorporates a 
rocker switch labeled TST (test). 

2.04 The TST switch initiates the digital loopback 
test. In this digital loopback test mode, 

the data set ignores the output of the terminal 
equipment and, with option F installed, outputs a 
steady mark to the terminal equipment to inhibit 
local copy. 

3. FUNCTIONAL DESCRIPTION 

3.01 This part contains information pertaining to 
DS 108H or J modulation, transmission, 

reception, digital loopback test mode, and options. 
Because of functional similarity, all references to 
DS 108H and J will be to "data set" only. The 
full designation will be used to indicate dissimilar 
functions. Figure 5 is a simplified diagram of the 
data sets. 

General 

3.02 The data set provide!! the interface between 
a 2-wire private line telephone facility and 

terminal equipment requiring 2-, 3-, or 4-wire 20 
mA interface. 

Modulation 

3.03 The data set employs frequency-shift keying 
(FSK) with a shift of +100 Hz for a mark 

and -100 Hz for a space. DS 108H converts the 
de signals at the customer interface into ac signals 
in the fl frequency band (see Table A) for 
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Fig. 2-Circuit Pack of OS 108H (Similar to OS 108J Circuit Pack) 

t ransmiss ion over the frequency band for conversion 
to de signals and output to the customer interface. 
DS 108.J transmits in the f2 band and receives in 
the fl band (see Table A). 

Transmission 

3.04 The data set FSK modulate~ data signals 
at an output power range of nominally -1 

to -15 dBm into a 600-ohm 2-wire :inf>. The data 
set transmit level is adjustable in 2-dB steps (refer 

to Section 591-043-200 for procedures for setting 
output level). 

Reception 

3.05 The data set enters the data mode upon 
receipt of the appropriate carrier frequency 

(fl band for DS 108.J, f2 band for DS 108H) for 
at least 90 ms. The data set remains in the data 
mode until loss of car rier occurs or the signal 
level drops below approximately -3 6 dBm . The 

Page 3 
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BASE PAN 

•1il I • "•I! ....... l 

Fig. 3-DS 108H or J Housing 

data set will enter the data mode on a mark, 
space, or any data signal in the appropriate band . 

Digital loopback Test Mode 

3.06 Depressing the TST switch places the data 
set in the digital loopback test mode. This 

mode internally loops the receiver output to the 
transmitter. When a data connection is established 
between the test center and the data set, this 
mode enables the test center to measure round 
trip data distorton. 

Options 

3.07 Data set options are listed in Table B. 
Refer to Section 591-043-200 for a description 

of these options. 

4. REFERENCES 

4.01 The following Bell System Practices provide 
additional information on DS 108H and J: 
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SECTION 

591-043-200 

591-043-500 

TITLE 

Data Sets 108H and 108J
Installation and Connections 

Data Sets 108H and 108J - Test 
Procedures 

4.02 The following schematic drawings (SDs) and 
circuit descriptions (CDs) contain information 

on DS 108H and J: 

NUMBER TITLE 

SD-&CD-10287-01 Data Set 108H 

SD-&CD-10284-01 Data Set 108J 
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KS-2 12311 -L4 TRANSFORMER 

D6AB MOUNTING CORO(MODIFIEDl 

I 

Fig. 4 - 0S 108H Shown Connected to KS-21239 -L4 or -LS Transformer 
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TABLE A 

DATA SET FREQUENCY DATA 

TRANSMIT RECEIVE 

DATA 
SET FREQ 

MARK SPACE 
FREQ 

MARK 
BAND BAND 

108H Fl 1270 1070 F2 2225 

lOSJ F2 2225 2025 Fl 1270 

TABLE B 

OS 108H OR J OPTIONS 

FEATURE OPTION 

Mark or 
Mark U* 

Space Hold Space V 

Local Copy in Yes G 

Digital Loopback 
Test Mode No F* 

2 - Wire X 

3 - or 
4 - Wire Z* 

20mA With Local 
Current Loop Copy 

Interface 
3- or 

4 - Wire y 
Without 

Local Copy 

* Factory furnished option. 
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155 1, SECTION 591-043-100 

SPACE 

2025 

1070 
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BELL SYSTEM PRACTICES 

AT&TCo Standard 
OS 108H & J 1-20 

SECTION 591-043-200 
Issue 2, August 1982 

DATA SETS 108H AND 108J 

INSTALLATION AND CONNECTIONS 

CONTENTS PAGE 

1. GENERAL 

2. OPTIONS 

3. INSTALLATION 2 

A. OS 108H or J Transmit Level Setting 2 

4. CONNECTIONS 2 

5. REFERENCES 2 

1. GENERAL 

1.01 This section contains information concerning 
the installation and connection of data sets 

(DSs) 108H and J (Fig. 1). 

1.02 The reasons for reissuing this section are 
listed below. Revision arrows have been used 

to denote significant changes. 

• Added Uniform Service Order Code (USOC) 
decision column in Table A. 

• Added notes in Fig. 5. 

1.03 The DS 108H and J should be installed in con-
formance with the general requirements of 

Section 590-010-200; entitled Data Installation and 
Connection Information. 

1.04 For optimum appearance and utility, locate 
the data apparatus on a desk, table, stand, 

wall, or in a Bell System provided equipment cabinet. 
When required, or upon customer request, the adhe
sive pad shipped with the data set can be used to 
mount the data set. In addition, the data set may also 
be mounted by attaching the basepan to a suitable 
vertical surface using two No. 6 pan head tapping 
screws (comcode 841065717), shipped with the data 
set. 

1.05 The DS 108H and J will operate over a temper-
ature range of 40°F to 120°F with relative 

humidity of 20 to 95 percent (applies only if conden
sation does not accumulate on the circuit pack). 

1.06 The data set should be located near the associ-
ated terminal equipment [either customer

provided equipment (CPE) or Bell System teletype
writer (TTY)]. 

2. OPTIONS 

2.01 The DS 108H and J are provided with a num-
ber of options which are installed prior to 

placing the data set in service. All options are in
stalled or removed with the switch (Sl) shown in Fig. 
2. Each option and associated switch setting is listed 
in Table A. Similar information is contained on the 
option label located inside the cover of the data set 
housing (Fig. 3). Additional option labels may be ob
tained by ordering Form E-10065. 

2.02 The installer should verify that the options 
specified on the service order are installed. 

2.03 Mark or Space Hold (Options U or V): 
On loss of carrier frequency this choice of op

tions determines whether the receive current loop is 
held at a steady marking or spacing current. 

2.04 Local Copy in Digital Loopback Test 
Mode: 

• Yes (Option G):Used when the data inter
change code of the terminal equipment and of 
the testboard is the same, and when no re
strictions exist on the use of the paper in the 
terminal equipment. 

• No (Option F): Used when the terminal 
equipment uses a data interchange code dif
ferent from the code used by the testboard, or 
when the terminal equipment uses special 
paper (such as numbered forms or airline 
ticket blanks). 

NOTICE 

Not for use or disclosure outside the 
Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-Data Set 108H (Similar to Data Set 108J) 

2.05 20 mA Current Loop Interface Options: 
The desired option is chosen to be compatible 

with the terminal equipment and to suit the custom
er's needs, refer to discussion of local copy options in 
paragraph 2.04: 

• 2- Wire (Option X) 

• 3- or 4-Wire With Local Copy (Option 
Z) 

• 3- or 4-Wire Without Local Copy (Op
tion Y). 

3. INSTALLATION 

3.01 Prior to installing DS JOSH or J ensure that: 

• The correct private line data set is used. 
Refer to Table B for compatibility. 

• The desired options are installed. 

3.02 The data set requires a power source that pro
vides 105 to 129 volts at 57 to 63 Hz. The cus

tomer must supply an outlet that will accept the 3-

Page 2 

prong plug on the KS-21239-L4 or -L5 transformer 
provided with the data set. 

Caution: If the outlet has a metal cover, 
do not remove the center screw to mount 
the transformer. When this screw is re
moved, it is possible for the metal cover 
to fall across the prongs of the trans
former. 

3.03 The data set must be connected to the KS-
21239-L4 or -15 transformer and telephone 

line using locally furnished wire. A D6AB mounting 
cord (modified) is recommended (Fig. 4). 

A. OS 108H or J Transmit Level Setting 

3.04 The OS 108H or J tra nsmit level may be set for 
the output level specified in the C1RC accord

ing to Table C. 

4. CONNECTIONS 

4.01 Connect DS 108H or J to terminal equipment, 
telephone line, and KS-21239-L4 or -15 trans

former as shown in Fig. 5. 

5. REFERENCES 

5.01 The following Bell System Practices provide 
additional information on OS 108H and J: 

SECTION 

591-043-100 

591-043-500 

TITLE 

Data Sets 108H and 108J- De
scription 

Data Sets 108H and 108J-Test 
Procedures 

5.02 The following schematic drawings (SDs) and 
circuit descriptions (CDs) contain information 

on OS 108H and J: 

NUMBER TITLE 

SD- & CD-10287-01 Data Set 108H 

SD- & CD-10284-01 Data Set 108J 
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OPTION SWITCH I CLOSED 

{ ROCl<ER DOWN ON SIDE 

ADJACEr>. f TO NUMB ER) 

OPTION SWITCHES 2 TH RU 9 

OPEN { ROCKER DOWN ON 51DE 

OPPOSITE THE NUM 8 ERS) 

Fig. 2- Circuit Pack of OS 108H Showing Detail of Option Switch S1 (S•milar to OS 

l08J/ 
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• TABLE A • 
DATA SET 108H OR J OPTIONS 

SWITCH SETTING 

FEATURE OPTION Sl SWITCH ON CPl 

OPEN CLOSED 

Mark or Mark u• - 3 
Space Hold Space V 3 -

Local Copy in Yes G - 2 
Digital Loopback 

No F* 2 Test Mode -
2-Wire X 1,4 5 

3- or 
4-Wire z• 5 1,4 

20 mA With Local 
Current Loop Copy 

Interface 3- or 
4-Wire y 4,5 1 Without 

Local Copy 

• Factory furnished option. 
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OPTION LABEL COVER 

BASEPAN 

Fig. 3 - DS 108H or J Housing With Option Label Installed 
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TABLE B 

DS 108H AND J LINE COMPATIBILITY 

DATA SET FAR -END DATA SET 

103F (In the answer mode) 
108A 

108H 108E 
108G 
108J 

103F (In the originate mode) 
108B 

108J 108C 
108D 
108F 
108H 

TABLE C 

DS 108H OR J TRANSMIT LEVEL SETTING 

TRANSMIT 
SWITCH SETTING 

(S1- l 
LEVEL 

(In dBm) OPEN CLOSED 

- 1 6,7,8,9 -
-3 6,7,8 9 
-5 6, 7, 9 8 
- 7 6,8,9 7 
-9* 7,8,9 6 
- 11 7,8 6,9 
-13 7,9 6,8 
-15 8,9 6,7 

* Facto ry furnished . 

Fig. 4-DS 108H Shown Connected to KS-21239-L4 or -L5 Transformer 
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MTG CORD (MODIFIED) 
(NOTES 1 & 3) DS 108H OR J NOTE 2 TERMINAL 

EQUIPMENT 

KS21239-L4 
TRANSFORl'IER 

4 
0 

NOTES: 
1. D6AB CORD (MODIFIED) IS RECOMMENDED. 

TO MODIFY, REMOVE STAY AND LENGTHEN 
LEADS TO 7 .5 INCHES ON DATA SET END. 
IF LONGER LEADS ARE REQUIRED AT THE 
TRANSFORMER END ( 5 INCHES AT PRESENT), 
REMOVE STAY AND LENGTHEN LEADS BY 
REMOVING CORD SLEEVING. 

2. CONNECT AS FOLLOWS: 

TERMINATION SEND RECEIVE 
LEAD (SD) LEAD (RD) 

2-WIRE CIRCUIT +RD -RD (COMMON) 

3-WIRE CIRCUIT 
+SD +RD 

COMMON TO -RD 

4-WIRE CIRCUIT +SD +RD 
-SD -RD 

3. INSIDE STATION WIRE MAY BE USED. 

Fig. 5-.DS 108H or J Connection Diagram. 
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DAT A SETS 108H AND 1 OBJ 

TEST PROCEDURES 

CONTENTS 

1. GENERAL 

2. INSTALLATION 

A. Power Supply Test 

B. Carrier Shift Test 

C. Current Test 

D. Digital Loopback 

I. GENERAL 

PAGE 

2 

2 

3 

1.01 This section describes the test procedures 
to be performed at the time of installation 

or when investigating trouble conditions associated 
with data set (DS) 108H and lOSJ. 

1.02 Whenever this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1.03 Data sets 108H and lOSJ do not require 
routine maintenance after installation tests 

and adjustments have been made. 

STEP ACTION 

1 Lift up cover. 

2 Disconnect the wire from + RD, if any. 

1.04 The following is a list of test equipment 
necessary to perform the tests outlined in 

this section: 

• 1013 handset 

• Two jumper leads 

• KS-20538-Ll volt ohm milliamp meter (VOM) 

1.05 No special tools are required for DS 108H 
or l0SJ. 

2. INSTALLATION AND MAINTENANCE TESTS 

2.01 This part provides the sequence in which 
tests are to be performed following an 

installation and trouble report. Refer to Fig. 1 
and 2 for the sequence of tests. 

A. Power Supply Test 

2.02 This test applies to a data set with option X, 
Y, or Z (2-, 3-, or 4-wire 20 mA current 

loop interface). 

VERIFICATION 

3 Check the voltage between -RD and +RD 
(Fig. 3). 

Reading of 30 ±6 Vdc, indicating data set is 
powered. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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B. Carrier Shift Test 

2.03 This test applies to a data set with option X 
(2-wire 20 mA current loop interface), using 

a 1013 handset. 

STEP ACTION 

1 Lift up cover. 

2 Disconnect the wire from + RD, if any. 

3 Connect 1013 handset to external tip and ring 
lead connections. 

3 Connect 1013 handset to tip and ring. 

4 

5 

2.04 

STEP 

Connect -RD to +RD with wire. 

Open the connection between -RD and +RD. 

This test applies to a data set with option Y 
or Z (3- or 4-wire 20 mA current loop 

ACTION 

1 Lift up cover. 

2 Disconnect the wire from +SD, if any. 

3 Connect 1013 hands.et to external tip and ring 
lead connections. 

4 Connect -SD to +SD with a wire. 

5 Open the connection between -SD and +SD. 

C. Current Test 

2.05 This test applies to 108H and lOSJ da.ta sets, 
2-, 3- or 4-wire types. 

STEP ACTION 

1 Remove data set cover. 

2 Disconnect lead on + RD. 

VERIFICATION 

Listen for high pitched tone, which is a marking 
signal. 

Listen for low pitched tone, which is a spacing 
signal. 

interface without local copy, or 3- or 4-wire 20 
mA current loop interface with local copy). 

VERIFICATION 

Listen for high pitched tone, which is a marking 
signal 

Listen for low pitched tone, which is a spacing 
signal 

VERIFICATION 

3 Connect facility leads T and R with a jumper 
wire. 

Page 2 



STEP ACTION 

4 Temporarily close S1-3. 

5 Adjust VOM to read 20 mA. 

6 

7 

Connect meter across -RD and +RD. 

Open S1-3. 

D. Digital Loop Test 

2.06 A digital loop test is usually set up at the 
request of the test center, and provides a 

means whereby the test center can measure round-trip 
distortion. The test is initiated by operating the 
TST button located on the cover of the data set. 
If option F (no local copy in the digital loopbaek 
test mode) is installed a steady mark will Le 
delivered to the terminal. During this test the 
data set will ignore the data output of the terminal. 

2.07 The data set internally loops the receiver 
output to the transmitter. When a data 

connection is established between the test center 
and the data set, the test center can measure the 
round trip data distortion. 

2.08 The data set must be manually restored to 
normal by restoring the TST switch. 

DS 108H & J 1-21 
155 1, SECTION 591-043-500 

VERIFICATION 

Meter reads 20 ±4 mA. 

'Weter reads less than 1 mA. 
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START INITIAL TEST 
INSTALLATION 

PERFORM 
DIGITAL LOOP 
TEST WI TH 
OTC 

PERFORM POWER 
SUPPLY TEST 

VER I FY PROPER 
POWER CONNECTIONS 
BETI-JEEN 
TRANSFORMER 
AND DATA SEl 

REPLACE 
DATA SET 
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T JRN EQUIPMENT 
a,ER TO CUSTOMER 

PERFORM CARR I ER 
Srll FT TEST 

VERIFY 
POWER 
SOURCE 

GO TO START 
INITIAL 
INSTALLATION TEST 

2ORRECT POWER 
•: □NNECTI ONS 

GO TO START 
INITIAL 
1%TALLATION 
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Fig. 

/ \ ARE TEST NO 
RESULTS 
SATISFACTORY 

YES 

PERFORM 
CURRENT 
TEST 

\ ARE TEST 
RESULTS REPLACE 

SATISFACTORY DATA SET 

YES 

PERFORM 
DIGITAL LOOP 
TEST WI TI-I 
OTC 

~ 
ARE TEST 

NO TERMINAL RESULTS 
PROBLEM SATISFACTORY 

1-llnstallation Test s;equen,ce 



START 
l'IAINTENANCE 

· ~RE Cp,~mIQNS 
CORREC ... 

YES 

PERFORM ARE TEST NO CARRIER SHIFT RESULTS 
TEST SATISFACTORY 
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I' i ~ ~~ENT 
~ 

-

;~1~~ HP ~T NO UL S 
TISFACTORY 
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YES 

TERrfI~AL 
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Fig. 2-Maintenance Test Sequence 
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Part 2 

Part 2 - Data Sets 200-Type 

DESCRIPTION 

DS 201C-L1D (Description) 
DS 201C-L1D (Installation) 
DS 201C-L1D (Test) 
DS 201C-L1D (Test) 

DS 202S (Description) 
DS 202S (Installation) 
DS 202S (Test) 
DS 202S (Test) 

DS 202S (Description) 
202S Data Station (Installation) 
202S Data Station (Test) 

DS · 202T (Description) 
DS 202T (Installation) 
DS 202T (Test) 
DS 202T (Test) 

202T Data Station (Description) 
202T Data Station (Installation) 
202T Data Station (Test) 

DS 208A (Description) 
DS 208A (Installation) 
DS 208A (Test) 
DS 208A (Test) 

DS 208B (Description) 
DS 208B (Installation) 
DS 208B (Test) 
DS 208B (Test) 

DS 209A-Ll (Description) 
DS 209A-Ll (Installation) 
DS 209A-Ll (Maintenance) 
DS 209A-Ll (Test) 
DS 209A-Ll (Test) 

DS 212A-L1A/2A (Description) 
DS 212A-L1A/2A (Installation) 
DS 212A-L1A/2A (Test) 
DS 212A (Test) 

NUMBER 

592-029-120 (2-13) 
592-029-220 (2-14) 
592-029-520 (2-15) 
592-029-521 (2-16) 

592-028-100 (2-18) 
592-028-200 (2-20) 
592-028-500 (2-21) 
592-028-501 (2-22) 

592-860-100 (2-23) 
592-860-200 (2-24) 
592-860-500 (2-25) 

592-031-100 (2-30) 
592-031-200 (2-31) 
592-031-500 (2-32) 
592-031-501 (2-33) 

592-861-100 (2-34) 
592-861-200 (2-35) 
592-861-500 (2-36) 

592-027-100 (2-40) 
592-027-200 (2-41) 
592-027-500 (2-42) 
592-027-501 (2-43) 

592-030-100 (2-45) 
592-030-200 (2-46) 
592-030-500 (2-47) 
592-030-501 (2-48) 

592-032-100 (2-50) 
592-032-200 (2-51) 
592-032-300 (2-52) 
592-032-500 (2-53) 
592-032-501 (2-54) 

592-034-100 (2-60) 
592-034-200 (2-61) 
592-034-500 (2-62) 
592-034-501 (2-63) 
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1. GENERAL 

1.01 This section contains the physical and 
functional description and operating procedures 

for data set (DS) 201D-LlD. 

1.02 Whenever this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1.03 The DS 201C-L1D (Fig. 1) is a synchronous, 
serial binary transmitter-receiver that operates 

at 2400 bps over 2- or 4-wire private lines. This 
set replaces DS 201C-Ll optioned for private line 
service. Data set 201C-L1D is designated for 
private line service and cannot be optioned for 
switched network operation. 

B. Analog Loopback Self Test 6 1.04 The DS 201C-L1D is line signal compatible 
with and can be interchanged for DS 201C-Ll 

in private line applications. C. Digital Loopback Self 
Private Line) 

D. End-to-End Self Test 

INTERFACE 

A. Customer Interface 

B. Telephone Line Interface 

OPTIONS 

4. OPERATION 

A. 4-Wire Private Line 

B. 2-Wire Private Line 

5. REFERENCES 

Test (4-Wire 
6 

6 

7 

7 

10 

10 

11 

11 

11 

11 

1.05 The DS 201C-L1D may be used with the 
following auxiliary apparatus: 

• DAS 829-type to provide a standard termination 
and switched network backup for 4-wire 
private lines with data only or alternate 
data/voice. 

• DAS 828A-type to provide a standard 
termination for 4-wire private lines with 
data only or alternate data/voice. 

1.06 The following is a technical specification 
summary for DS 201C-L1D: 

Operation: Synchronous, binary, serial 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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-

Fig I Data Set 201C-L1D 2 4 5 

,lfodulatio n: 
h•·\ n~ I !'SK I 

fliffrrpntial l phnsp ,hift 

Datu Rate: 2!00 hp, 

Interface Voltages: l'n Ell't'l1011i,· 
I li,-tril's \,;·oci.tion (F,l\l l{~:!:J·>(' 

Transmitter Timi ng: Internal or p,·trrnal 

I.ine Uequirements: 2 u · I ,, ;rP pn, ·atP 
1
1'1(' ~erie, won-or ;l()0:2-type (ha~Jl· channPI. 

Operating ,Hodes.· 

• On 2-wtrr pri,·ate line, simplex I l-wa.1 l or 
half -duplt>x , 2-wa\ · non,imul tanPous l 

• tJ'l 1 wire pm·ate line, simple,:, half duplex. 
or cluplPx (2-"ay simultant>ou, l 
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Power Requirements: 105 to 129 volts, 
r: watts maximum, at 57 to 63 Hz 

Ambient Temperature Range: +40 
tn 120 F 

Relative Humidity Range: 20 to 95 
percent 

Dimensions: WiJth 10.;; inches, height 
1.3 inches, depth 14 inrhes 

Weight: 12 pounds 

Customer-Provided Equipment: Must 
be supplied with an interface cord terminated 
in a f'inch or Canno n DB-19604-432 plug 
wired in accordance with Tab le A. This 
interface cord should not exceed 50 feet in 
length. 



TABLE A 

CUSTOMER INTERFACE 

PIN 

ND. 
FUNCTION 

2 Transmitted Data 

3 Received Data 

4 Request to Send 

5 Clear to Send 

6 Data Set Ready 

7 Signal Ground 

8 Received Line Signal Detector 

9 Test Voltage 

10 Test Voltage 

14 New Sync 

15 Transmitter Signal Element Timing 

16 Dibit Clock Transmitter 

17 Receiver Signal Element Timing 

18 Di bit Clock Receiver* or 

Local Analog Loopback Testt 

19 Test Voltage 

20 Data Terminal Ready 

24 
Transmitter Signal Element Timing 
(External) 

* Option YT 

t Option YS 

DATASET 
MNEMONIC 

SD 

RD 

RS 

cs 

DSR 

SG 

co 

+12V 

-12V 

NS (Non-ELA.) 

SCT 

DCT (Non-EIA) 

SCR 

DCR (Non-EIA) 

LL (Non-EIA) 

+5V (Non-EIA) 

DTR 

SCTE 

DS 201C-L1D 2-13 
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EIA DESIGNATION 
IRS-232-C) 

BA 

BB 

CA 

CB 

cc 

AB 

CF 

-·-

-

--

DB 

-

DD 

-

-

-

CD 

DA 
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2 . PHYSICAL DESCRIPTION 

2.01 List code designations corresponding to the 
physical configurations of DS 201C-LlD are 

as follows: 

• LID-Consists of the hasic data set that is 
composed of two circuit packs (Fig. 2) 
interconnected by a flexible cable. 

• L2-Consists of the l00A power unit (Fig. 2) 
that provides + 12, -12, and +5 volts. 

• L4-Consists of the stand-alone enclosure 
and the P3BJ or KS-14532-L24 power cord. 
The enclosure (Fig. 1 l is composed of front 
and rear molded black plastic rovers mounted 
on an extruded aluminum housing . The 
housing has a brushed finish. The enclosure 

lli\it- 11'\;H if1\CE 

IF' 111 f',,(,K 11' 

2 .02 

and the power cord ari' also ordnablP as a 
.'J0Al data mounting. 

• L5-Consists of the ~18K tPleµhonl' line 
interface cord 

The orderable list codes arP ,ls follo,n: 

• 201C-Lll J;2/ 5 for multiple data set installa•ionc 

• 201(' -LlD/2/4/5 for single stantl-alon, data 
set installations 

2.03 Eight status indicat:,,r•; ( Vig. 3J are provided 
on the data set to monitor the power unit, 

certain interface leads. and the test Hwitches. 
These status indicators cons st of light emitti'lg 
diodes (LEDs) that illuminate translucent designations 
on the data set fn,nt cover These designativn~ 
identify the functions being n on·torPcl The 

HJVf I ---

Fig. 2-D S 201 C-L 1 D/ 2/ 5-lnternal View 

Page 4 



indicator s and their functions during normal operation 
are as follows: 

• ON: Lighted when power is supplied to 
the data set. 

• TR (Te r minal Re ady): Lighted when 
the data terminal ready (CD) lead is on. 

• MR (Mo de m Ready): Lighted when 
the dat a set ready (CC) lead is on. 

• RS (Request to Send): Lighted when 
th e request -to-send (CA) lead is on. 

• CS (Clea r to S end ): Lighted when 
th e clear-to-send (CB) lead is on. 

OS 201C-L1D 2-13 
ISS 1, SECTION 592 029- 120 

• CO (Carr ie r On): Lighted when the 
received line signal detector (C'fi'l leatl iq on. 

• MC (Mo d em Check): Lighted when 
the receiver signal element timing IDDJ lead 
is off During self-test operation, also 
lighted when erro 0 s Jctur in thP received 
data 

• TM (Test Mode): Lightr,d wh1·n unP 
or more of the AL, ST, RT, and !JL test 
switches are depressed. 

2.04 Five pushbutton switches, accessible through 
the front cover, provide self-test operation 

of the data set. These test switches are the 

TEST CONNECTOR 
(MANUFACTURING USE ONLY ) 

Fig. 3-0 S 201C-L1D/ 2/4/5-F ront Cover Removed 
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push-to-operate and push-to-release type. The 
switches and their functions are as follows: 

• RO (Receive Only): Conditions the 
data set to function as a receiver in an 
end-to-end self test on 2-wire facilities. 

• AL (Analog Loopback): Loops back 
the data set transmitter output to the 
receiver input through an internal attenuator. 

• ST (Self Test): Conditions the data set 
for self-test operation using an internal data 
generator and comparator. 

• RT (Receiver Test): When used in 
conjunction with the AL switch, this switch 
conditions the data set for the local loopback 
receiver margin test. Used alone, the RT 
switch merely lights the TR lamp. 

• DL (Digital Loopback): Loops back 
the data set receiver output to the transmitter 
input for testing on 4-wire facilities. 

3. FUNCTIONAL DESCRIPTION 

3.01 This part contains information on DS 201C-L1D 
transmitter, receiver, test modes, interface 

!~ads, and options. Refer to Fig. 4 for a simplified 
~lock diagram of DS 201C-L1D. 

I 
I 

*ANSMITTER 

~.02 The transmitter accepts serial binary data 
at 2400 bps in synchronism with positive 

transitions of a 2400-Hz clock provided either by 
tpe data set or by the customer-provided equipment 
(CPE). The transmitter groups the digital data 
i~to symbols of two bits each (dibits) and encodes 
t):iis data in a differential 4-phase modulated signal 
suitable for transmission on switched network lines. 

RIECEIVER 

3.03 The receiver accepts the transmitted signal 
from the telephone line, demodulates the 

analog signal to recover serial data and bit timing, 
and delivers the data and timing to the CPE 
through the Electronics Industries Associated (EIA) 
interface. 
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TEST MODES 

3.04 Data set 201C-L1D provides four test modes 
for use by the customer or a telephone 

company (telco) employee: analog loopback test, 
analog loopback self test, digital loopback self test, 
and end-to-end self test. 

A. Analog Loopback Test 

3.0S The analog loopback test checks the data set 
transmitter and receiver and the customer 

interface. The data set is internally disconnected 
from the line interface and the transmitter output 
is looped back to the receiver input. The CPE 
transmits data and tests the customer interface by 
examining transmitter and receiver output signals 
at the CPE. 

B. Analog Loopback Self Test 

3.06 The analog loopback self test checks the 
data set transmitter and receiver. The 

customer interface is not checked. Test data 
generated by the data set is looped back from the 
transmitter output to the receiver input through 
an internal attenuator. The received data is 
compared to the original data. Data errors and 
data set condition are indicated by the status of 
the data set indicator lamps. 

C. Digital Loopback Self Test (4-Wire Private Line) 

3.07 The digital loopback self test checks the 
transmitter and receiver of both data sets 

and the facilities connecting the data sets. The 
customer interfaces are not checked. Test data 
generated and transmitted by the near-end data 
set is looped back from the receiver output to the 
transmitter input of the far-end data set and 
retransmitted. This data is received by the near-end 
data set and compared to the original data. Data 
errors and data set condition are indicated by the 
status of the indicator lamps on the near-end data 
sets. 

D. End-to-End Self Test 

3.08 The end-to-end self test checks the transmitter 
and receiver of both data sets and the 

facilities connecting the data sets. The customer 
interfaces are not checked. Identical test data is 
generated by both data sets, transmitted by one 
of the data sets, and compared to the data generated 
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DA 
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.LB ( I 
I 

T, R 

OT, 
DR 

TO 
TELEPHONE 
FACILITIES 

RECEIVER ---<~' 
' 

, 

2 OR 4-WIRE 
OPTION 

; 

--

Fig. 4-DS 201C-LID-Simplified Block Diagram 

by the receiving data set. Data errors and data 
set condition are indicated by the status of the 
indicator lamps on the data sets. This test is 
performed with either 2- or 4-wire facilities. In 
the 2-wire test the transmitter and receiver sections 
are tested separately. In the 4-wire test both 
sections are tested simultaneously. 

3.09 When DS 201C-L1D is used as an extension 
of a DS 209A-Ll multiplex system, refer to 

Section 592-032-100 for more information. Procedures 
used at the serving test center (STC) to maintain 
this system are contained in Section 666-511-504. 

3.10 When DS 201C-L1D is used as a subrate 
off-net extension of the digital data system 

(DDS), refer to Section 314-919-100 for more 
information. Procedures used at the hub office 
STC to maintain the analog portion of this system 
are contained in Section 666-511-501. 

3.11 The digital loopback self test cannot be 
performed from a remote extension (with 

options as installed) in toward DS 201C-L1D collocated 
with DS 209A-Ll or a hub office of the DDS. If 
the internal timing option is temporarily installed 
at the remote extension, this test can be performed. 

INTERFACE 

A. Customer Interface 

3. 12 The customer interface is accessible through 
the CUST INT connector at the rear of the 

data set (Fig. 5). The connector pin numbers and 
the corresponding lead designations are shown in 
Table A. A detailed description of these leads is 
contained in the following paragraphs: 

3.13 Transmitted Data (BA)-Pin 2: Mark 
and space signals generated by the CPE are 

delivered to the data set on this lead. The data 
set samples the signals on this lead during the 
negative transition of the transmitter signal element 
timing (DB) signal or the clock signal provided by 
the CPE for externally timed data sets. The CPE 
must be arranged to transmit data on this lead 
only when an on condition is present on both the 
clear-to-send (CB) and data set ready (CC) leads. 

3.14 Received Data (BB)-Pin 3: Mark 
and space signals generated by the data set 

in response to data signals received from the 
distant-end data set are delivered to the CPE on 
this lead. The data signals are clocked to the 
CPE and the CPE is timed to sample the data 
during the negative transitions of the receiver 
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TELEPHONE 

LINE 
INTERFACE 

CUSTOMER 

INTERFACE 

Fig. S-DS 201C-l1D / 2/ 4/S- Rear View 

signal element timing (DD) signals. An off condition 
on the received line signal detector (CF) lead causes 
the received data lead to be clamped in the mark 
condition. In 2-wire service, an on condition on 
the request-to-send (CA) lead causes the received 
data lead to be clamped in the mark condition. In 
DL mode the received data lead is clamped in the 
marked condition. 

3.15 Request to Send (CA)-Pin 4: With 
switched carrier operation, an on condition 

on this lead is an indication to the data set transmitter 
of the intent of the CPE to transmit data. After 
turning on this lead, the CPE should wait for an 
on condition on the clear-to-send (CB) lead before 
starting transmission. For a minimum variation in 
delay between the on conditions of CA and CB, 
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the positive going transition of CA should coincide 
with a positive transition of the di bit clock transmitter 
(DCT) lead. When the CA lead is turned off at 
the end of a message, the data set tra nsmitter 
remains on about 2 ms to allow the last bits of 
data to clear the transmitter. With cont inuous 
carrier operation, the transmitter is kept on at all 
times. The user may choose, however, to use the 
CA lead to control timing functions in the CPE 
that require the CB lead on condition. In this 
case, the data set provides an optional delay of O 
or 7.1 ms between an on condition of CA and an 
on condition of CB. 

3.16 Clear to Send (CB)-Pin 5: Signals 
on this lead are generated by the data set 

to indicate whether or not the data set is read ; 



to transmit data. In switched carrier operation, 
CB is turned on in response to an on condition 
of the request-to-send (CA) lead from the CPE. 
The CA-CB delay is 148.3 ms for 2-wire private 
lines and 7.1 ms for 4-wire private lines. This 
delay allows the distant data set to get into 
synchronization. The on condition of the CB lead 
is an indication to the CPE that signals presented 
on the transmitted data (BA) lead will be transmitted 
to the communications channel. The off condition 
of this lead is an indication to the CPE that it 
should not transfer data on the BA lead. The off 
condition of CB will be maintained as long as CA 
is off. CB turns off when the CA is turned off 
so that another message can be initiated by turning 
CA on again. In continuous carrier operation, 
the data set provides an optional CA-CB delay of 
0 or 7.1 ms. 

DS 201C-L1D 2-13 
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and the receiver signal element timing (DD) and 
dibit clock receiver (DCR) leads to be clamped to 
the on condition. In 2-wire service, the CF lead 
is clamped off when request to send (CA) is on 
and for 100 ms after CA is turned off to prevent 
the receiver from responding to echoes on the line 
and processing the transmitted data (providing local 
copy). In the DL mode the CF lead is clamped in 
the mark condition. 

3.20 Test Voltages (+12V, -12V)-Pins 9 
and 10: These leads are connected to 

the power unit in the data set for use by telco 
personnel in data set testing. Pin 9 provides access 
to the + 12 volt de supply; pin 10 provides access 
to the -12 volt de supply. The CPE must not be 
connected to these leads. 

. . .· .. . 3.2J . New Sync (NS-Non-EIA)-Pin 14: 
3.17 OM.a $et Beacly (CC)-Pin 6:'' Sj;g~'·S?ii• .' ·111, .T~~:lead may be used on an optional basis 

orifiltliis lead are generated by the data set with a'daffiis.et at the master station of a multistation 
to indicate to the CPE. 'whether, or not the data private line' niltwork, such as in a polling operation, 
set is in the i:J.4t~ mode. The on conditiOl'l of this to ensure rapid resynchronization of the receiver 
lead indicates 'fftat the loc~l data set is capable of on a sequence of messages from many different 
transmitting and receiving data signals and is not remote transmitters, .. ·This feature is necessary 
in the test mode or talk mode (if the data set is because the receiver clock maintains the timing 
arranged for alternate voice service). The on information of the previous message for some 
condition of this lead alone should not be interpreted interval after it has ended. This may interfere 
to mean that a communication channel has been with resynchronization on receipt of the next 
established to a distant data station or should not message. The CPE can condition this lead to turn 
be used to determine the status of any remote on for 1 ms or more to squelch the existing clock 
CPE. This lead is used in conjunction with after the end of a message is received. At all 
request-to-send and clear-to-send leads when data other times the off condition should be applied 
is being transmitted. by the CPE. When the new sync option is not 

3.18 Signal Ground (AB)-Pin 7: This lead 
establishes the common ground reference 

potential for all interface leads except protective 
(frame) ground (AA). This lead is normally connected 
to the -protective ground lead to minimize the 
introduction of power line noise into electronic 
circuitry through the power transformer. Depending 
on local procedures and conditions, this connection 
to protective ground can be removed by the telco 
employee. 

3.19 Received Line Signal Detector (CF)-Pin 
8: The on condition of this lead indicates 

that the data carrier signal has been received for 
5 ms or more. This lead will go off if the line 
signal disappears for more than 5 ms due to the 
end of transmission or to a transmission line 
interruption. This off condition causes the received 
data (BB) lead to be clamped to the mark condition 

used, the new sync lead is held off within the 
data set. 

3.22 Transmitter Signal Element Timing 
(DB)-Pin 15: For internally timed data 

sets, 2400 Hz square-wave signals on this lead are 
used to provide the CPE with signal element timing 
information for the transmitted data (BA) lead. 
The DB signal is present at all times when power 
is applied to the data set. The first signal element 
of the transmitted data (BA) signal should be 
presented by the CPE on the positive (off to on) 
transition of DB which coincides with the off to 
on transition of the clear-to-send (CB) signal. 
(The clear-to-send signal turning on coincides with 
a positive transition of DB.) Transmitted data is 
sampled by the data set on negative transitions of 
DB. The DB lead provides a timing signal which 
is phase-locked to the transmitter signal element 
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timing (external) (DA) signal for data sets timed 
externally by the CPE. 

3.23 Dibit Clock Transmitter (I>CT-
Non-EIA)-Pin 16: A square-wave signal 

at one-half the bit rate appears on this lead 
whenever power is applied to the data set. Positive 
and negative transitions of this signal coincide with 
positive and negative transitions of transmitter 
signal element timing (DB). The DCT lead indicates 
the rate at which phase changes are made in the 
transmitted signal. Two serial bits (dibit) from 
the CPE are used to determine a phase change by 
the data set modulator, and the grouping of bits 
is according to the transitions on this lead so that 
over one cycle of DCT, two serial bits from the 
CPE are encoded into one phase shift. If the 
minimum variation in delay between request to 
send (CA) on and clear to send (CB) on is desired, 
the positive transition of request to send from the 
CPE should coincide with a positive transition of 
DCT. 

3.24 Receiver Signal Element Timing 
(DD)-Pin 17: The square-wave signal 

on this lead at the nominal 2400 Hz rate is used 
to provide the CPE with receiver signal element 
timing information. The transition from on to off 
indicates the center of each signal element (bit) on 
the received data (BB) lead. The DD signal is 
provided when the received line signal detector 
(CF) lead is on. If CF should go off, DD is 
clamped to the mark ( off) condition. In the DL 
mode the DD lead is clamped to the space condition. 

3.25 Dibit Clock Receiver (DCR-Nou-EIA) 
or Local Loopback Test (LL

Non-EIA)-Pin 18: The function of this customer 
interface lead is determined by the option chosen. 
Option YT is dibit clock receiver and option YS is 
local loopback test. With option YT installed the 
received dibit clock appears on pin 18. This is a 
1200 Hz square-wave clock frequency which .is used 
internally by the data set to synchronize the :3ymbol 
decoding process in the receiver. DCR is clamped 
a positive voltage (space) when CO is off. With 
option YS installed pin 18 becomes an input which 
allows the customer to activate the analog loopback 
test through the customer interface. 

3.26 Test Voltage (+5V)-Pin 19: This 
lead is connected to the power unit in the 

data set for use by telco personnel in data set 
testing. 
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3.27 Data Terminal Ready (CD)-Pin 20: 
This lead will function with either a contact 

closure interface or an EIA voltage interface. This 
provides the customer with a status indication of 
the signal on pin 20 via the TR lamp on the data 
s1~t. The i;ignal is not used by the data set. 

3.28 Transmitter Signal Element Timing 
(External) (DA)I-Pin 24: For externally 

timed data sets, this lead is used by the cpg to 
provide bit rate timing to the transmitter. The 
on to off transition of this lead indicates the 
c,mter of each signal element on the transmitted 
data (BA) lead. The timing signal from the CPE 
must have a frequency of 2400 Hz ±0.005 percent 
with a peak individual distortion on negative 
transitions of not more than 0.5 percent. The 
transmitter signal element timing (DB) lead is 
phase-locked to this signal and the dibit clock 
transmitter (DCT) signal is derived from it. Signals 
should be available on this lead whenever the data 
set is in service. 

B. Teleph,,ne Line lnterfoce 

3.29 The telephone line interface is accessible 
through an unlabeled connector at the irear 

of the data set (Fig. 5). The connector pin numlbers 
and the corresponding lead designations are shown 
in Table B. A detailed description of these leads 
is contained in the following paragraphs: 

3.30 Transmit and Receive (T, R, DT, 
DR)-Pins 7, 8,. 9, and 10: For 2-wire 

service, data set and telephone set signals are 
transmitted and received through leads T (Pin 7) 
and R (pin 8). For 4-wire service, separate leads 
are used for transmitting and receiving. Leads 
T and R are used to transmit only and leads DT 
(pin 9) and DR (pin 10) are used to receive only. 

3.31 Data Set Ready Control and Ground 
(TEK5, TEK6)--Pins 18 and 11: These 

leads are used by a channel interface unit (CIU) 
(DAS 828-type, DAS 8~!9-type, or equivalent) to 
provide an indication to the CPE (on the data set 
r,aady lead) when the channel is in the loopback 
mode and not available for use. 

OIPTIONS 

3.32 Data set 201C-L1D has features or options 
that may be requested by the user. A 

detailed description of these options is contained 



PIN NO. DESIGNATION 

2 -12V 
3 +5V 

TABLE B 

TELEPHONE LINE INTERFACE 

FUNCTION 

From power supply 
From power supply 
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7 T Telephone line tip }- Transmit/Receive, 2-Wire -
8 R Telephone line ring Transmit Only, 4-Wire 
9 DT Telephone line tip )- R . 0 1 4 w· 

10 DR Telephone line ring eceive n Y' · ire 

11 TEK6 Signal ground 
13 TEK5 Data ready control from CIU* to data set 
20 +12V From power supply 

* Channel interface unit (DAS 828-type, DAS 829-type, or equivalent). 

in Section 592-029-220. A summary of the options 
is contained in Table C. 

4. OPERATION 

A. 4-Wire Private Line 

4.01 Data set 201C-L1D is compatible with DAS 
828-type and DAS 829-type channel interface 

units (CIUs). These CIUs provide a prewired and 
tested standard termination for a 4-wire private 
line voiceband channel with data only or data with 
alternate voice and/or switched network backup. 
For more information on the CIUs, refer to Part 
5. 

B. 2-Wire Private Line 

4.02 Arrangements using DS 201C-L1D on a 
2-wire private line must be locally engineered. 

The data set transmits at O dBm. The receive 
level should be a nominal -16 dBm. The DAS 
828-type CIU can be used to terminate a 2-wire 
data set operating over a 4-wire line. 

5. REFERENCES 

5.01 Additional information concerning DS 201C-L1D 
and auxiliary apparatus is contained in the 

following publications: 

SECTION 

314-205-501 

TITLE 

Data Systems-DATA-PHONE® 
Service and Data Access 

SECTION 

314-410-500 

314-919-100 

502-500-120 

590-002-100 

590-010-200 

590-010-201 

590-102-133 

590-102-141 

TITLE 

Arrangements on Direct Distance 
Dialing Network-Test Require
ments for Subscriber, Foreign 
Exchange, and Remote Exchange 
Lines 

Voice Bandwidth Private Line 
Data Circuits-Tests and 
Requirements 

Digital Data System-Subrate 
Off-Net Extension Arrange
ments-Description 

Telephone Sets-540, 560, 1560, 
and 2560 Series- Common 
Installation and Maintenance 
Information 

Data Services-2000 and 2400 
BPS Provided by Data Set 
201-Type-Reference Guide 

Data Sets and Data Access 
Arran"'Pments-General Installation 
and Connection Information 

Data Sets-Multiple Installation 
Information 

42A-Type Data Mounting
Identification 

50Al Data Mounting-Identification 
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SECTION 

592-029-150 

592-029-220 

592-029-520 

592-032-100 

592-862-100 

592-862-200 

598-080-100 

598--080-101 

598-080-200 

598-080-201 

598-080-500 

598-080-501 

598-082-100 

598-082-101 
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TITLE 

Data Set 201C-Transmitter
Receiver-Supplementary Infor
mation 

Data Set 201C-L1D-Trans:mitter
Recei ver-Installa tion and 
Connections 

Data Set 201C-LlD-Trans:mitter
Receiver-Test ProcedurE:s and 
Maintenance 

Data Set 209A-Ll-Transmitter
Receiver-Description and Operation 

Data Station 201C-Description 
and Operation 

Data Statiop OOlC~Inat11.llation 
and Connections 

Data A\P,ili11,ry £et 828A
Description and Operation 

Data Auxiliary Set 828C-De~~ription 
and Operation 

Data Auxiliary Set 828A-Installation 
and Connections 

Data Auxiliary Set 828C-Installation 
and Connections 

Data Auxiliary Set 828A
Maintenance and Test Procedures 

Data Auxiliary Set 828C
Mainienance and Test Procedures 

Data Auxiliary Set 829-Type
Channel Interface Units- Voiceband 
Private Line Channels-Description 

Data Auxiliary Set 829-Type
Supplementary Functions for 
Voiceband Private Line Channels
(Alternate Voice and Dial 
Backup)-Description 

SECTION 

598-082-102 

5!)8-082-200 

598-082-201 

598-082-202 

598-082-500 

598-082-501 

598-082-502 

666-511-501 

6fi6-511-504 

9!)9-100-138 

TITLE 

Data Auxiliary Set 829-Type
Multiple Channel Arrangements
(Switched Dia!Backup)- Description 

Data Auxiliary Set 829-Type
Channel Interface Units- Voiceband 
Private Line Channels-Installation 
and Connections 

Data Auxiliary Set 829-Type
Supple.mentary Functions for 
Voiceband Private Line Channels
(Alterriate Voice and Dial Backup)
Installation and Connl!ctions 

Data Auxiliary Set 829-Type
Multiple Ch11n:nel Mra~men~
(Switched Dial I\aekqp)-Instal
lation and Connections 

Data Auxiliary Set 829-Type
Channel Interface Units-Voiceband 
Private Line Channels-Maintenance 
and Test Procedures 

Data Auxiliary Set 829-Type
Supplementary Functions for 
Voiceband Private Line Channels
(Alternate Voice and Dial Backup)
Test Procedures 

Data Auxiliary Set 829-Type
Multiple Channel Arrangements
(Switched Dial Backup)-Test 
Procedures 

Test of Data Services Provided 
by Dat:a Set 201C From a Private 
Line T,est Room 

Test of Data Services Provided 
by Data Set 209A-Ll From a 
Private Line Test Room 

Data Set 201C-How to Operate 
Manual! 

5.02 Detailed information concerning DS 201C-L1D 
is contained in Circuit Description (CD) and 

Schematic Drawing (SD) 1D290-01 entitled Data 
Systems Station-Data Set 201C-L1D. 



TABLE C 

DATA SET 201C-LID OPTIONS 

FEATURE 

Not Used 
New Sync 

Under Customer Control 

Internal 

Transmitter External 
Timing 

Controlled by Receiver 
Bit Clock (Slave) 

Use with DAS Yes 

828/829-Type 
No 

Signal Ground Con-

Grounding nected to Frame Ground 

Option 
Signal Ground not Con-

nected to Frame Ground 

Status of DSR DSR On 
During Local 

Analog Loopback DSR Off 

Continuous Re- In 

ceiver Bit Clock 
Out 

Initiates Local Analog 

Function of EI A Loophack 

Interface Pin 18 
ProvidPs Receiver 

Symbol Clock 

FEATURE 

Switched Carrier 
7 MSEC Clear to 

Send Delay 

4- Continuous Carrier 
Type of 7 MSEC Clear to 

Operation Wire 
Send Delay 

and Clear to 
Send Delay Continuous Carrier 

0 MSEC Clear to 
Send Delay 

2-
Switched Carrier 
150 MSEC Clear Wire 

to Send Delay 

• Factory-furnished option 

X = Closed 

0 = Open 

OPTION STRAP 
OPTION 

MAIN CKT JB5 

YA* 

YB 

YC* 

YD 

WI 

YI* Install E5·E6 

YJ Install E4-E5 

YK* Install E7 ·E8 

YL Install E8-E9 

YM 

YN* 

YO 

YP* 

YS Install El-E2 

YT* Install E2-E3 

OPTION 
OPTION STRAP 

LINE INT. TP2 

Install E2-E3 
XA* Install E4-E6 

[nstall E2-E3 
XB Install E4-E6 

Install E2-E3 
XC Install E4-E6 

XE Install El-E3 
Install E5-E6 

1 2 3 

0 

X 

0 0 

X 0 

X X 

1 2 3 
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SI SWITCH SETTING 

4 5 6 

.. 

SI SWITCH SETTING 

4 5 6 

0 X X 

0 0 X 

X () X 

() X () 

7 

() 

X 

7 

8 

0 

X 

-

8 
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1. GENERAL 
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1.01 This section contains the installation and 
connection information for data set (DS) 

201C-L1D (Fig. 1). The data set should be installed 
in conformance with the general instructions in 
Section 590-010-200. 

1.02 Whenever this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1.03 For maximum appearance and utility, install 
the data set apart from the customer-provided 

equipment (CPE) on a nearby desk, table, stand, 
or in a Bell System-provided equipment cabinet. 
The data set operates in an ambient temperature 
range of 40 to 120°F and a relative humidity range 
of 20 to 95 percent. 

1.04 The data set must be located near the CPE 
since the interface cord supplied by the 

customer should not exceed 50 feet in length (as 
recommended by Electronic Industries Association 
[EIA] standards). In order to minimize inductive 
interference with data signals, the telephone line 
should not be carried in the same cable run as 
cable between the data set and CPE or lines 
connected to teletypewriter services. If this 
condition cannot be met, the telephone line must 

be run in type SK (shielded) station wire between 
the data set and the cable distribution terminal or 
building entrance. The shield should be grounded 
at one end only, preferably at the distribution 
terminal end. 

1.05 The data set requires a power source that 
provides 105 to 129 volts, 12 watts, at 57 

to 63 Hz. The customer must supply an outlet 
that will accept the 3-prong plug on the P2BJ or 
KS-14532-L24 power cord provided with the data 
set. To avoid the possibility of data errors due 
to a potential difference between data set ground 
and CPE ground, the outlet for the data set power 
cord should be served from the same ac distribution 
panel as the CPE. If this condition cannot be met, 
a test using the 6H impulse counter should be 
made to detect the presence of noise potential. 
This test is described in Section 592-029-500. If 
test requirements are not met, data set ground 
and CPE ground must be bonded together in 
accordance with local instructions. 

1.06 Connections to the CPE (Table A) are made 
through the 25-pin CUST INT connector at 

the rear of the data set (Fig. 2). This connector 
mates with a customer supplied Cinch or Cannon 
DB-19604-432 plug wired in accordance with Table 
A. 

1.07 Connections to the telephone line (Table B) 
are made through a second 25-pin connector 

at the rear of the data set (Fig. 2). For private 
line service with a channel interface unit (CIU), 
an MSK cord is provided with the data set. For 
private line service without a CIU, a D25D cord 
(ordered separately) is required. 

1.08 To gain access to the circuit packs and 
option straps in the data set, the data set 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-Data Set 201C-L10 / 2/ 4/ 5 

must be removed from the housing as follows (Fig. 
3): 

(1) Disconnect the three cords from the rear 
of the data set. 

Warning: When removing front and 
rear covers use finger pressure only. 
No special tools are required. Excessive 
force may crack the data set cover. 

(2) Remove the front cover by gently squeezing 
it on the top and bottom and pulling forward. 

(3) Loosen the two captive retaining screws at 
the rear bottom of the housing . 

(4) Slide the data set out t he front of the 
housing. 

Page 2 

Warning: When the data set is removed 
from its housing, the data set should 
be placed on a clean, dry, nonconductive 
surface. 

(5) Remove the three screwb from the top of 
circuit pack TP2. 

(6) Slide circuit pack TP2 to the left until the 
rivets are disengaged from their keyhole 

slots. 

(7) Fold TP2 to the right and place on a flat 
surface (Fig. 4). 

1.09 To reassemble the data set, proceed as 
follows: 

( 1) Fold circuit pack TP2 over onto the power 
unit and data set frame. 



PIN 
NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

14 

15 

16 

17 

18 

19 

TABLE A 

CUSTOMER INTERFACE 

DATASET 
FUNCTION MNEMONIC 

Transmitted Data SD 

Received Data RD 

Request to Send RS 

Clear to Send cs 

Data Set Ready DSR 

Signal Ground SG 

Received Line Signal Detector co 

Test Voltage +12V 

Test Voltage -12V 

New Sync NS (Non-EIA) 

Transmitter Signal Element Timing SCT 

Dibit Clock Transmitter DCT (Non-EIA) 

Receiver Signal Element Timing SCR 

Di bit Clock Receiver* or DCR (Non-EIA) 

Local Analog Loopback Testt LL (Non-EIA) 

Test Voltage +5V (Non-EIA) 

20 Data Terminal Ready DTR 

24 

* Option YT 

t Option YS 

Transmitter Signal Element Timing 
SCTE (External) 

DS 201C-L1D 2-14 
ISS 1, SECTION 592-029-220 

EIA DESIGNATION 

(RS-232-C) 

BA 

BB 

CA 

CB 

cc 

AB 

CF 

-

-

-

DB 

-

DD 

-

-

-

CD 

DA 
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PIN NO 

2 
3 
7 
8 
9 

10 
11 
13 
20 

n :rH11f'1f 

L •f 

11\TEfU,\Cf 

CUSTOMER 
INTER ,ACE 

Fig. 2- 05 201C-L1D/ 2/ 4/5-Rear View 

DESIGNATION 

-12V 
+5V 
T 
R 
DT 
DR 
TEK6 
TEK5 
·12V 

TABLE B 

TELEPHONE LI NE INTER FACE 

FUNCTION 

From power supply 
From power supply 
Telephone line tip J-Transmit/Receive, 2 Wue -
Telephone line rmg Transmit Only, 4-Wire 
Telephone line tip }- R O 1 4 w· 
Telephone line rmg eceive n Y' - u:e 
Signal ground 
Data ready control from CIU* to data set 
From power supply 

* Channel interface unit (DAS 828-type, D.\S 829-type, or equivalent). 
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KEYHOLE SL OT 

Fig. 3-DS 201C-l1D / 2/ 5 (Without Housing) 

rnJ Place the TP2 keyhole slots over the rivets 
and slide TP2 to the right to secure it in 

plare. 

(;{) Replace the three screws attaching TP2 to 
the power unit and data set frame. 

(1 ) Slide the data set into the housing. 

(5) Tighten the two captive retaining screws at 
the rear bottom of the housing. 

(6) Replace the front cover by gently squeezing 
it on top and botto m and pushing forward 

until it snaps into place. 

2. OPTIONS 

2.01 The rn:; 201C-L1D is provided with a number 
of optiuns which are installed prior to placing 

the data set in service . All options are install ed 
or removed with option switch Sl (Fig. 5) and/or 
with option straps (Fig. 4). The proper switch 
settings and strap placements for each option are 
shown in Table C. Similar information to that 
contained in Table C may be found on the pressure 
sensitive option label shipped with the data set. 
Extra labels are available by ordering Form E-10073. 

2.02 The installer should verify that the options 
called for on the service order are installed. 

2.03 New Sync: With new sync under customer 
control (option YB), the CPE can reset the 

receiver timing recovery circuit enabling the data 
set to rapidly synchronize to a new line signal. 
This option is generally used in the hub station of 
a multipoint polling arrangement where there are 
very short intervals between incoming messa ges 
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IA,,'\lr: f 

I\C t< L • INE. l'\/T RI" ACE 
c1KCurT 1ACK TP2 

Fig. 4-DS 201C-L1D/ 2/ S-Circuit Pack Acce11 

fron rLmote transmitters If new sync is not 
reqeirPd option \ A ( new sync not used) is installed. 

2.04 Tran:.mitter Timing: Int<'rnal timing. 
l'Xll•rn·,I ti:n,ng, or timrng controlled b~· tl ' e 

rPceiH•r bit dol'k (sometime~ referred to a~ "slave"' 
timn µ;) can lw provided 

(al '\ 1th interna! timing (option YC',, the data 
st'l prondes serial dock (nominally 2,100 Hz) 

t > the !'PE on the transmitter signal element 
tinting lt>ad (pin 151. 

(r>> \\'ith exl.ernal timing (option YD), the CPE 
provides serial clock (2400 Hz I to the data 

set on the transmitter signal element timing 
(external) lead (pin 24). This causes transmitter 
,erial clock to phase- lock to the external clock. 

(c) With urning rontrolle<l b~· the recei\'er bit 
dork (option WI1, the transmitter serial 

clock is phase-lorkPd irternally lo the receiver 
serial cwck. 

2.05 Use With Data Auxiliary Set (DAS) 
8281829-Type: These options enable or 

disable the DAS 828- or 829-type CIUs ability to 
extern ally control data set ready (CC-pin 6) 
through the telephone line interface. Option YI 

Page 6 

(yes) allows the CIU to hold CC on or off by 
closing or opening the connection between telephone 
line interface pins 13 (TE K 5) and 11 (TEK 6). 
Option Y J ( no I causes the data set to ignore the 
sta tub of these telephone line interface pins. 

2.06 Grounding Option: Option YK provides 
sil,(nal ground (pin 7 J connecte d to protective 

(frnrne) grouud (pin 1) to minimize the introduction 
of µowi:,r line noise into the data circuits. If local 
c·onditions requi re that sig nal ground not be 
eonnert1·d to protective ground. option YL may be 
inst'.l!led. 

2.07 Stat us of Data Set Ready (DSR) 
During Local .4.nalog Loopback: These 

options allow the custo mer to determine if the 
DSR indication on the CPE is off or on during local 
analog loopback testing. Option YM provides for 
DSR to be on and YN provides for it to be off. 
These options make no distinction between manual 
testing via the AL test switch or automatic testing 
through pin 18 (option YS). Operation of any 
other test switch overrides these options. 

2.08 Contin uous Receiver Bit Clock: Option 
YO (In) allows the receiver signal element 

timing (DD) signal to be present even when there 
is no received carrier signal. This is accomplishe d 
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t-STi.rNMC C 

l'-"'JJ TLRIN~l .,r,; Y) 

Fig 5 - 0S 201C-l10/2/4 '5- Front Cover Removed 

by having DD connerted to the transmitter signal 
element timing (DB) signal, which is always present. 
Option YP (Out) allows the receiver signal element 
timing (DD/ signal to be deri\'ed from the received 
data signal and to be changed to spacing (positive 
voltage) when the received line signal detector (CFJ 
is off. 

2 .09 Function of EIA Interface Pin 18: 
Option YS allows analog loopback to bf' under 

the control of the CPE through interface pin 18. 
An EIA on volta11:e on pin 18 (LLJ has the same 
effect on the data set as pressing the AL button, 
except that the data set ready ( CC) signal is 
condit ioned on. Option YT disables the electrically 
activated analog loopback test feature, and pin 18 

becomes an 01:tpu• vh1rh rrov de~ rt·ce1ver dibit 
clork (DCR1. 

2.10 'I)·pe of Operation and Clear to Send 
Delay: Tl11·se optiu11, determine whether 

the data set ,, I! operate in the 2-wirc or 4-wire 
mode, sw1trhfd C'l rier o,· l'Ontinuous carrier node, 
and tht> le ,gth of thr c-lPar-to-send delay. The 
4-wire operating modP is a full-duplex mode v!here 
separatL lines a,e rer11/reil for i-ansmittinK and 
receiving simultaneously, while in the 2-wire 
half-duplex 1 10de thP ~an,r linl• i u,ed for both 
transmitting -nd rere,dnl! lnt n,>t s1multaneously. 

(a) With .J-wire service, switched carr er or 
continuous carrier options are available. 
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I', 

New Sync 

Transmitter 
! Timing 

Use with DAS 
' 828/829-Type 

' 

Grounding 
Option 

i 
,Status of DSR 
,During Local 
'Analoa Loopback 

Continuous 
Receiver Bit Clock 

Function of EIA 
Interface Pin 18 

4-

Type of Wire 

Operation 
and Clear to 
Send Delay 

2-
Wire 

• Factory- Provided 
X • Closed 
0 • Open 

Page 8 

TABLE C 
DATA SET 201C-LID OPTIONS 

OPTION STRAP FEATURE OPTION 
MAIN Cl<T JBS 

Not Used YA* 
Under Customer Control YB 

Internal ye• 
External YD 

Controlled by Receiver 
Bit Clock (Slave) WI 

Yes YI* Install E5-E6 
No YJ Install E4-E5 
Signal Ground Connected 

E7-E8 to Frame Ground YK* Install 

Signal Ground not 
YL Ins ta! I E8-E9 Connected to Frame Ground 

DSR On YM 
DSR Off YN* 
In YO 

Out yp• 

Initiates Local Analog YS Install El-E2 Loopback 

Provides Receiver 
Symbol Clock 

YT* Instal 1 E2-E3 

OPTION STRAP FEATURE OPTION LINE INT. TP2 

Switched Carrier XA* Install E2-E3 
7 MSEC Clear to Send Delay Install E4-E6 
Continuous Carrier Install E2-E3 
7 MSEC Clear to Send Delay XB Install E4-E6 
Continuous Carrier Install E2-E3 
0 MSEC Clear to Send Delay XC Install E4-E6 
Switched Carrier 150 MSEC XE Install El-E3 
Clear to Send Delay Install E5-E6 

51 SWITCH SETTING usoc 
1 2 3 4 5 6 7 8 DECSN 

0 B3 
X B4 

0 0 Al 

X 0 A2 

X X A2 

Fll ,Fl2 

Fl2 

0 Fl2 

X Fll ,Fl2 

0 D7 

X DB 

E9 

ElO 

51 SWITCH SETTINGS 

1 2 3 4 5 6 7 8 

0 X X C5 

0 0 X C6 

X 0 X C6 

0 X 0 C5 



• With the switched carrier, 7-ms clear-to-send 
delay option (XA), the data set can transmit 
(carrier is on) when request-to-send (CA) is 
on. The data set transmitter is off when 
CA is off. 

• With the continuous carrier, 7-ms clear-to-send 
delay option (XB), the data set transmitter 
remains on continuously to maintain 
synchronization; however, when CA is off, 
the data set transmitter sends an idle code 
of steady marks. 

• With the continuous carrier, 0-ms clear-to-send 
delay option (XC), data set operation is 
identical to option XB except that there is 
no delay between request-to-send and 
clear-to-send (CB). 

(b) With 2-wire service, the only option available 
is switched carrier with 150-ms of delay 

between request-to-send and clear-to-send (option 
XE). This delay allows sufficient time for echo 
suppressors in the telephone line to turn around 
and for the distant receiver to establish 
synchronization. In addition, the receiver is 
clamped for 100-ms after the transmitter is 
turned off to permit line echoes to decay. 

3. INSTALLATION 

3.01 The procedure for installing a DS 201C-L1D 
is as follows: 

(1) Unpack the data set and remove the protective 
covering from the housing. 

(2) Disassemble the data set as directed in 
paragraph 1.08. 

(8) Install the options called for on the service 
order. Refer to Table C. 

(4) Mark the installed options on the option 
label and attach it to the bottom of the 

housing. 

DS 201C-L1D 2-14 
155 1, SECTION 592-029-220 

(5) Reassemble the data set as directed in 
paragraph 1.09. 

(6) Connect the data set to the telephone line 
or DAS as directed on the appropriate 

connection diagram. 

(7) Perform installation tests as directed in 
Section 592-029-520. 

4, CONNECTIONS 

4.01 Connections for the various types of service 
using DS 201C-L1D are shown in Fig. 6 

through 14. The figure numbers and titles of these 
connection drawings are listed below: 

Fig. 6-2-Wire Service Using 66E8 Connecting 
Block Only 

Fig. 7-4-Wire Service Using 66E8 Connecting 
Block Only 

Fig. 8-4-Wire Service (Data Only) Using DAS 
828A 

Fig. 9-4-Wire Service (Data/Voice) Using 
DAS 828A 

Fig. 10-4-Wire Service (Data Only) With 
Switched Network Backup Using DAS 
828A and DAS 828C 

Fig. 11-4-Wire Service (Data/Voice) With 
Switched Network Backup Using DAS 
828A and DAS 828C 

Fig. 12-4-Wire Service (Data Only) Using 
DAS 829-Type 

Fig. 18-4-Wire Service (Data/Voice) Using 
DAS 829-Type 

Fig. 14-4-Wire Service (Data Only or Data/Voice) 
With Switched Network Backup Using 
DAS 829-Type 
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TO [ 2-WIRE 
PRIVATE 
LINE 

T 

R 

PART OF' 66E 3 
CONNECTING BLOCK 

1: 16 

DATA SET 201C-LIO 

D25D-6I 
CORD 

T ] f--

~ :: f-- TEL SET 

f--
~ CONNECTOR 

Fig. 6-2-Wire Service Using 66E3 Connecting Block Only 

TO 
4-WIRE 
PRIVATE 
LINE 

T 

R 

DT 

DR 

-
-

PART OF 66E3 
CONNECTING BLOCK 

--
14 -
16 

18 , 

' 
20 , 

' '--

0250-61 
CORO 

f--~7 
f-- B 

f-- 9 

f--- 10 

NOTE, 
IF THE DATA SET IS USED AS IN EXTENSION 
OF A DATA SET 209A-L I 1-!JL TI 'LEX SYSTEM 
OR AS A SUBRATE OFF-NET EXTENSION OF THE 
DIGITAL DATA SYSTEM ANO OPTION WI IS NOT 
INSTALLED, AN M2lB CORO 1-!JS f BE USED 
BETWEEN THE DATA SET ANO THE CUSTOMER 
PROV I OED CORO, 

DATA SET 201C-LI 0 
(NOTE) 

?I ? 

~ 
~ 

TEL SET 
CONNECTOR 

Fig. 7-4-Wire Service Using 66E3 Connecting Block Only 

1400 FEET MAX 

7 OAS 82BA-LI OR ·LIA 
Tll2 

[; 1l 
TO 

POWER 
SUPPLY 

~ 

117 VAC 
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4-WI RE 
PRIVATE 
LI NE 

R- 14 

-1 15 

R1+-

P1 
DATA --;, 

JUMPER 

NO 
CONNECT! ON 

B251I AS M8K·61 
REQUIRED CORD 

>-------IQ..,__-~) )>----10----
•NOTE, 

IF THE DATA SET IS USED AS AN EXTENSION OF A 
DATA SET 209A-LI MULTIPLEX SYSTEM OR AS A 
SUBRATE OFF-NET EXTENSION OF THE OIGJTAL DATA 
SYSTEM ANO OPTION WI IS NOT INSTALLED AN M2l8 
CORO !UST BE USED BETWEEN THE DATA SET ANO THE 
CUSTOMER PROV I OED CORO, 

Fig. 8-4-Wire Ser•tice (Data Only) Using DAS 828A 

~------
' DATA SET 201 C-L.I D 

(NOTE) 

?!,-TEL 
SET 



[' 
TO 
4-WI RE R-
PRIVATE 
LI NE T1 

R1-

DC 

10 HZ 

~ 

117 VAC 

OAS B2BA·LI OR -LIA 
Tll2 

13 

14 

15 
P1 

16 DATA ~ 

l7A1 DATA UNIT 

TEL ----< 

DS 201C-L1D 2-14 
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,._ _________ 1400 FEET MAX 

NOTE: 

B25A AS 
REQUIRED 

MBK-61 
CORD 

IF THE DATA SET IS USED AS AN EXTENSION OF A 
DATA SET 209A-LI MULTIPLEX SYSTEM OR AS A 
SUBRATE OFF-NET EXTENSION OF THE DIGITAL 
DATA SYSTEM AND OPTION WI IS NOT INSTALLED, 
AN M2lB CORD MUST BE USED BETWEEN THE DATA 

DATA SET 101C-LID 
Pl (NOTE) 

~ TEL SET 

SET AND THE CUSTOMER PROV I DE□ CORD. 
i.-------------- 100 FEET MAX --------

825A AS 
REQUIRED 568HAAM-l ~-----------+'~---------<' ~--4-1----l TEL SET 

Fig. 9-4-Wire Service (Data/Voice) Using DAS 828A 
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201C-LID 
(NOTE 1) P1 

TEL' 
SET 

1---100 FT MAX ~~ 

M!lK-61 
CORO 81'.?A AS RtQUi ~:ED (NOTE 5) 

--- ---------------;1 28C-L 1 Ok -l lA (NOT!: 2) 

TRA"SFER, 
CONTROL, Afl;D 

r•1 

OAiA SET TB1 

REPEAT COi L 11 
J 1 SIGNAi.iNG P2 

---++-➔) I TEL ASSY ) 
I 

J2 

0 

I NS TALLER 

I 
I 
I 
I 
I 

WIRING FOR L -

82Bi\ 
TEI. 

Pl 

NO 
CONNECT I ON 

LOCALLY OPEHA::----
LOOP-BACK RE~ 
IN OAS B2BA ~--------
(REFER TO 
SECTION 59B--OB0-201) NO 

CONt-;£CT I UN 

JLMPER 

-·-

- - --
>,~-

J2 ·t ____ 
DC I 

AND RING- 12 
UP RELAY 21 
ASSY 

22 

8?8A DATA-.. 

---- -------
cp (NOllS ; 

,IND 4) 

J5 

DAS rl 
B2B~.-L1 
OR -L 1A DATA Tll2 

~-
14 ,, 
16 

-
I L ________ 

NOTES, 
1, IF THE DATA SET IS USED AS AN EXTENSION OF f.. DATA SE.'1 209A-L7 MULTIPL~X SYSft:M JR f\':J A SUllRAfE OFF-NE"\ 

EXTENSION OF THE DIGITAL DATA SYSTEM, AND OPTION WI IE NOT INSTALLW, AN N2'B CORD MUST HE USEO BETWEEN 
THE DATA SET AND THE CUSTOMER PROV I OED CORD, 

2. ADD 227A AMPLIFIER IN RECEIVE PATH AS DIRECTED I~ SECTION 598-080-201. 
l. MAXIMUM DISTANCE BETWEEN DATA SET AND DAS 828A IS 14DC FEET. 
4. MAY BE EXTENDED WI TH B25A GABLE. 

I 

I 

1 

--+R 

T 

-R 

T 

-R 

T1 

-R1 ]

TO 
4-wl RE 
FRl\'ATE 
l lNE 

Fig. 10-4-Wlre Service (Data Only) With Switched Network Backup Using DAS 1128A and DAS 828C 
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117 VAC 
,---:---,_ 

I 

POWER 
SUPPLY 

M8K-61 B25A AS 
201C-LID CORD REQUIRED (NOTE 3) 

m ~ >>----lo+----.< ~(----+O+----~ 
RT l 

-- --
DAS 82BC•LI OR • LI A (NOTE 2) 1' Pl 

DC 
DATA SET 

20 OR 30 HZ TRANSfER, CONTROL, 

JI AND SIGNALING ASSY P2 
J2 " 

REPEAT COIL AND 

r---7 I>- TEL ' RING•UP RELAY ,, u 
JUMPER ASSY 

828A TEL 828A DATA 

- - --

TBI 
II 

12 

21 

22 -
CJ (NOTES 4 AND 5) C J(NOTES 3 AND 5) 

Cb I NOTES 4 AND 5) 

P3 , J3 
-- - -

DAS 828A-LI /2 OR y JI t Pl 
• LIA/2 ru... TEL DATA 13 

I 568HAAM-J I P2 J2 14 
I 37AI DATA UNIT " OAS 828A-LI TEL u 15 I SET JUMPER 

I 
16 -

- - --
20 HZ 

oc 

NOTES: 
I. If THE DATA SET IS USED AS AN EXTENSION Of" A DATA SET 209A•LI MULTIPL£X SYSTEM OR AS A 

SUBRATE orr-NET EXTENSION or THE DIGITAL DATA SYSTEM, AND OPTION WI IS NOT INSTALLED, 
AN M2JB CORD 1-!JST BE USED BETWEEN THE DATA SET AND THE CUSTOMER PROV I OED CORD. 

2, ADO 2270 AMPLlflER IN RECEIVE PATH AS DIRECTED IN SECTION 598-080-201, 
3. MAXIMUM DISTANCE BETWEEN DATA SET ANO DAS 828A IS 1400 fEET, 
4, MAXIMUM DISTANCE BETWEEN TEL SET AND 37AI DATA UNIT IS 100 fEET. 
5. MAY BE EXTENDED WITH B25A CABLE. 

I 

T - R 

T - R 

T - R 

Tl 

-RI 

J
TONO.I 
ODO LI NE 

J 
TO NO, 2 
ODD LINE 

] 

TO 
4•WIRE 
PRIVATE 

LINE 

Fig. 11-4-Wire Service (Data/Voice) With Switched Network Backup Using DAS 828A and DAS 828C 
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1e,, 

'e,' 

@ j 

0~ 
!17 VAC 

4 
e, ~ 

PLUG 

44A1 DATA MOUNTING i.---- 1400 FT MAX --•-o DATA SET 20IC-LID 
(NOTE 1) 

LOOP-BACK -------1-r,:, MLb 
TCl M/\NUl\l [ MLB 

KEY (!F _cc_, ___ ..._,_,, r.') CG 
REQ'JIRED) -

R1 
TJ ,\-WI RE 

Pill vATE R - ~' T1 

::, 

[ 

T1 

LINE ____ ___...,., ~, R1§;] 
R 829-TYPE 

T --,;:) T 

(BR) 
,Q) AC1 

(0) 

(R) I 
I (BK) 

~Q) ACC 

~e, FG 

G,2,A A M8K 
REQUIRED CORD 

>-8--·➔ > 0 

NOTES: 

-< P1 TEL 
f-- SET 

'I, IF T~E OATA SET IS USED PS AN EXTENSION 
OF A DATA SET 209A-L1 MULTIPLEX 
SYSTEM OR PS A :SUBRATE OFF-NET 
EXTENSION OF THI, DIGITAL OATA SYSTEM, 
AND OPTION WI 15 N0'1 INSTALLED, AN 
M2lB CORD MUST lE USED BETWEEN 
THE DATA SET AND THE CUSTOMER 
PROV I OED CORD, 

i!, KS-212'9-L 1 TRAl!SFORMER IS 
MANUFACTURE DISCONTINUED, 

KS 212l9-L1 OR L4 I \ 6-FDOT rRi\NSFORMER TAPE AND STORE 
(NOTE 2) 

POWER 
CORJ 

Fig. 12-4-Wire Serviice (Data Onl1r) Using l>AS 829-Type 
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TO 4e\{IRE 
P,Rl~,,_TE 
Ll~E 

RI 

11..--

1400 FT MAX 

OS 201C-L1D 2-14 
ISS 1, SECTION 592-029-220 

______ ,DATA SET 201C-LID 

(NOTE) 

45AI DATA MOUNTING 
Pt 

B25A AS 
REQUIRED 

MBK 
CORO Pl 

f---TEL 
SET 

~ 0 
48A I 
DATA UNIT 

DAS 929-TYP[ 

B2SA AS 
REQUIRED 

400 ~ FT 
MAX 

J4 

---< f------+iQf----<( f-( --HQ--1 

AC I 
0 

cl_B_R_I +-+---~0 I 

'--....--++---«02 
'-'----+---14---4<03 
(RI 

'---.J 

04 
.__ __ _,_ __ ......__-+<0s (BK) 

TO MANUAL TA Pt 
LOOP-BACK KEY AND 
(IF REQUIRED) STORE 

6-FOOT 
PQ',/ER 
CORO 

<S-2 I 362-L I 
TPANSfORM(R 

18-1 NCH 
CORO 

565HKM 
TEL SET 

I I 7 VAC 

I NOTE: 
IF THE DATA SET IS USED AS AN TXTENSION OF A DATA SET 209A-LI f,IJLTIPLEX SYSTEM 
OR AS A SUBRATE OFF-NET EXTENSION OF THE DIGITAL DATA SYSTEM ANO OPTION WI IS 
NOT INSTALLED, AN M23B CORD 1-!JST BE USED BETWEEN THE DATA SET AND THE CUSTOMER 
PROV I OED CORD. 

Fig. 13-4-Wire Service (Data/Voice) Using DAS 829-Type 
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r4881 
DATA UNIT 

DAS 
829-TYPE 

1400 FT MAX 

B25A AS MBK 
Pl REQUIREO CORO 

DATA SET 2D1C-LI[ 
(NOTE) 

-~ >--H-~ >--8---< P1 TEL 
f-- SET 

J4 

--< 

400 FT MAX 7 
B25tL AS ~--~ 
REQlllRED 

~----H--< 565HKM 
TEL SET 

T R R1 T1 MLB CG FG AC2 l,C1 
~ 0 0 12> .,. ... r- I L (BR) 0 I 
I I 

0 PRIVATE 

I 

(RI ,, 

LINE 0 3 -B---D= I 17 ~AC 
Tl 4-------:" 

I 
0 4 18- INCH 

(BK) 0 5 
CORD 

~J 

TO MANUAL TAPE 6-FOOT 
LOOP-BACK ANO POWER KS•2I362•LI 
(IF REQUIRED) STORE CORD TRANSFORMER 

,NOTE: 
IF THE CATA SIT IS USED AS AN EXTENSION OF A DATA SET 209A-L1 r-lJLTIPLEX 
SYSTEM OR AS A SUBRATE OFF-NET EXTENSION OF THE DIGITAL DATA SYSTEM AND 
OPTION WI IS NOT INSTALLED, AN M2J8 CORD r-lJST BE USED BETWEEN THE DATA 
SIT ANO THE CUSTOMER PROV I OED CORD, 

Fig. 14-4-Wire Service (Data Only or Datci/Voice) With Switched Network Back,~p Using DAS 8'.1:9-Typti 

S. REFERENCES 

5.01 Additional information concerning DS 201C-L1D 
and auxiliary apparatus is contained in the 

following publications: 

SECTION 

314-205-501 

314-410-500 

314-919-100 
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TITLE 

Data Systems-DATA-PHONE® 
Service and Data Access 
Arrangements on Direct Distance 
Dialing Network--Test Require
ments for Subscriber, Foreign 
Exchange, and Remote Exchange 
Lines 

Voice Bandwidth Private Line 
Data Circuits-Test:s and 
Requirements 

Digital Data System-Subrate 
Off-Net Extension Arrangement
Installation and Connections 

SECTION 

502-500-120 

590-002-100 

590-010-200 

590-102-141 

5'92-029-120 

592-029-520 

TITLE 

Telephone Sets-540, 560, 1560, 
and ~!560 Series-Common 
Installation and Maintenance 
Information 

Data Services-2000 and :MOO 
BPS Provided by Data Set 
201-Type-Reference Guide 

Data Sets and Data Access 
Arrangements-General Installation 
and Connection Information 

50Al Data Mounting-Identifica
tion 

Data Set 201C-L1D-Trans
mitter-Receiver-Description and 
Operation 
Data Set 201C-LlD-Trans
mitter--Receiver-Test Procedures 
and Maintenance 



SECTION 

598-080-100 

598-080-101 

598-080-200 

598-080-201 

598-080-500 

598-080-501 

598-082-100 

598-082-101 

598-082-200 

TITLE 

Data Auxiliary Set 828A
Description and Operation 

Data Auxiliary Set 828C
Description and Operation 

Data Auxiliary Set 828A
Installation and Connections 

Data Auxiliary Set 828C
Installation and Connections 

Data Auxiliary Eet 828A
Maintenance and Test Procedures 

Data Auxiliary Set 828C
Maintenance and Test Procedures 

Data Auxiliary Set 829-Type
Channel Interface Units-Voice
band Private Line Channels
Description 

Data Auxiliary Set 829-Type
Supplementary Functions for 
Voiceband Private Line Channels
(Alternate Voice and Dial Backup)
Description 

Data Auxiliary Set 829-Type
Channel Interface Units-Voice
band Private Line Channels
Installation and Connections 

SECTION 

598-082-201 

598-082-500 

598-082-501 

666-511-501 

999-100-138 

DS 201C-l1D 2-14 
ISS 1, SECTION S92-029-220 

TITLE 

Data Auxiliary Set 829-Type
Supplementary Functions for 
Voiceband Private Line Channels
(Alternate Voice and Dial Backup)
Installation and Connections 

Data Auxiliary Set 829-Type
Channel Interface Units-Voice
band Private Line Channels
Maintenance and Test Procedures 

Data Auxiliary Set 829-Type
Supplementary Functions for 
Voiceband Private Line Channels
(Alternate Voice and Dial Backup)
Test Procedures 

Test of Data Services Provided 
by Data Set 201C From a Private 
Line Testroom 

Data Set 201C-How to Operate 
Manual. 

5.02 Detailed information concerning DS 201C-L1D 
is contained in Circuit Description (CD) and 

Schematic Drawing (SD) 1D290-01 entitled Data 
Systems Station-Data Set 201C-L1D. 
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NO NEED TO CALL THE DATA TEST CENTER!!! 

Data set 201C-LlD can be tested wi_th the Automatic Data Test System (ADTS) 
using the DIVA feature and TOUCH-TONeIDsignalling (from a rotary dial phone, use a 
KS-21799-Ll tone coupler). 

DOD 
X 

TEST FUNCTION 
LB RT ER DL 

X 

Use local instructions for DIVA access. 

Test commands are entered into ADTS by letters and numbers on the TOUCH-TONE dial. 
To enter letters depress the number sign (#), then depress the TOUCH-TONE key that 
has the desired alpha character on it. Then depress the digit (1, 2, or 3) 
corresponding to the position of the alpha character on the TOUCH-TONE key. 

Examples: 202Cl0 
401J 
2088 

202#2310* 
401#51* 
208#22* 

FUNCTION CHARACTERS 

NO 0* 
YES 1* 
RESULTS 7* 
LIST ALL TEST FUNCTIONS 8* 
REPEAT LAST MESSAGE #* 

DIGITAL LOOPBACK (DL) 35* 
ERROR RUN (ER) 37* 
LOOPBACK TEST (LB) 52* 
STOP AND DISCONNECT #63* 
STOP PRESENT FUNCTION #73* 
REMOTE TEST {RT) 78* 

For fast test of above, depress 3 before function, eg ~52*, Be sure to use #63* 
to disconnect in every case. 

For more details, see Sections 590-010-500 and 668-600-102. 
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E. Local Loopback Receiver Margin Test 

F. Remote Test 

2-Wire Private Line 

2 

2 

2 

2 
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(4-Wire Private 

18 

18 

21 

21 

22 

22 

22 

24 

10 1.01 This section contains: 

12 

13 

13 

13 

17 

• Test procedures using the self-test capabilities 
of data set (DS) 201C-L1D 

• Test procedures using the 914C data test 
set (DTS) 

• Maintenance procedures for the DS 201C-L1D. 

These procedures are to be used when testing DS 
201C-L1D on an initial installation or during a 
maintenance visit. 

17 1.02 Whenever this section is reissued, the reason 
for reissue will be contained in this paragraph. 

18 

18 
1.03 This section is divided into six parts. Part 1, 

General, describes the test modes and the 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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restrictions on their use. Part 2, Installation Tests, 
specifies the tests to be performed on an initial 
installation. Part 3, Maintenance Procedures and 
Tests, specifies the procedures to be used and the 
tests to be performed during a maintenance visit. 
Part 4, Supplementary Test, specifies a special 
purpose test that ordinarily is not required during 
installation and maintenance. Part 5, •rest Procedures, 
provides the procedures for all installation, 
maintenance, and supplementary tests. Part 6, 
References, lists publications that provide additional 
information. 

Test Capabilities 

1.04 Test circuitry built into DS 201C permits 
the following self tests to be performed: 

analog loopback, digital loopback, and end-to-end. 
The analog loopback, digital loopback, and end-to-end 
tests can also be performed by use of external 
test equipment such as the 914C DTS. The ground 
noise test requires the use of a 6H impulse counter 
or equivalent. 

Note: The TEST connector located behind 
the front cover of DS 201C-LID is used for 
factory testing only. 

Restrictions on Use of Self Tests 

1.05 If DS 201C-L1D is used as a remote extension 
of a DS 209A-Ll multiplex system or as a 

subrate off-net extension of the digital data system 
(DDS), the digital loopback self test cannot be 
performed from a remote extension (with options 
as installed) in toward a DS 201C-L1D collocated 
with a DS 209A-Ll or a hub office of the DDS. 
If the internal timing option (option YC) is 
temporarily installed at the remote extension, this 
test i::an be performed. 

Data Set Compatibility 

1.06 Except where noted all tests contained in 
this section may be accomplished using either 

DS 201C-L1D or the older DS 201C-Ll. 

2. INSTALLATION TESl'S 

2.01 This part provides the sequence in which 
tests are to be performed following installation 

of the data set. This test sequence provides a 
method of verifying that the installation is 
satisfactory. The self-test features of the data set 

Page 2 

are used for all installation testing-external test 
equipment is not requir,ed. 

2.02 Before proceeding with the tests, verify that 
;he private line meets the requirements 

specified in Section 314-410-500. For · a 2-wire 
private lin,e, the installation test sequence is shown 
in Fig. 1. For a 4-wire private line, the installation 
test sequence is shown in Fig. 2. 

3. MAINTENANCE PROCEDURES AND TESTS 

Mai~1tenance Procedures 

3.01 Wh,en investigating a trouble report, proceed 
as directed in th11 following figures: 

Fig:. 3-Maintenance Sequence (2-Wire 
Private Line) 

Fig. 4-Maintenance Sequence (4-Wire 
Private Line) 

:ll.02 When DS 201C-LlD is used as an extension 
of a DS 209A-Ll multiplex system, refer to 

Section 592-032-300 for maintenance information. 
Procedures used at the serving test center (STC) 
to maintain this system are contained in Section 
666-511-504. 

~1.03 When DS 201C-L1D is used as a subrate 
off-net extension of the DDS, refer to Section 

814-919-300 for maintenance information. Procedures 
used at the hub office STC to maintain the analog 
portion of this system are contained in Section 
666-511-501. 

ll.04 If DS 201C-L1D is, used as a remote extension 
of a DS 209A-Ll multiplex system or as a 

subrate off-net extension of the DDS, refer to 
paragraph 1.05 for restrictions on the use of the 
self tests. 

3.05 If it becomes necessary to dispatch a telephone 
company (telco) employee to the data set 

location, the following equipment should be taken 
along: 

• 914.C data test s,et (DTS) 

• Spare DS 201C-L1D 

!1.06 If the data set is replaced, the defective 
data set should be tagged with a tag 



NO 

PERFORM ANALOG 
LOOPBACK SELF TEST 

YES 

YES 

REQUEST STC 
PERFORM 
REMOTE TEST 

YES 

IS 
THIS FIRST 
DATA SET 

NO 

NO 

NO 

YES 

REPLACE OATA SET 

PROCEED TO A ON 
MA I NTENANC E TEST 
SEQUENCE FOR 2-WIRE 
PRIVATE LINE (FIG.5) 

INSTALLATION 
CO~LETE FOR 
FIRST DATA SET 

PERFORM 
END-TO-END 
SELF TEST 

TURN EQUIPMENT 
OVER TO CUSTOMER 

YES 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

ARE TEST 
RESULTS 

SATISFACTORY 

NO 

NO 

DS 20JC-LID 2-15 
ISS I, SECTION 592-029-520 

NOTIFY 
SUPERVISOR 

PROC EEO TO @ ON 
MA I NTENANCE TEST 
SEQUENCE FOR 2-W I RE 
PRIVATE LINE (FIG. 5) 

Fig. I -Installation Test Sequence (2-Wire Private Une) 

describing the nature of the trouble, carefully 
packed, and returned to a service center for repair. 
After the data set has been replaced, verify with 
the customer that service is satisfactory. 

3.07 If the trouble persists, proceed as follows: 

(a) Check that the options installed in the data 
set agree with those specified on the service 

order. 

(b) Verify that the customer-provided equipment 
(CPE) has been tested and is operating 

satisfactorily. 

(c) Verify that all the cords and connectors are 
properly connected. 

(d) Check for physical damage. 

(e) Check for intermittent trouble in the station 
wiring. 
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PERFORM ANALOG 
LOOPBACK 
SELF TEST * 

REQUEST STC 
PERFORM 
REMOTE TEST 

YES 

IS 
THIS FIRST 
DATA SET t 

NO 

NO 

NO 

YES 

REPLACE DATA SET 

PROCEED TO@ 

ON MAINTENANCE TEST 
SEQUENCE FOR 4-WIRE 
PRIVATE LINE(FIG, 6) 

INSTALLATION COMPLETE 
FOR FIRST DATA SET. 
LEAVE DL SWITCH 
DEPRESSED 

PERFORM DIGITAL 
LOOPBACK 
SELF TEST* 

DS 201C-LID 2-15 
ISS I, SECTION 592-029-520 

* IF THE DATA SET IS USED AS AN 
EXTENSION OF A DATA SET 2O~A-L1 
r-lJL Tl PLEX SYSTEM OR AS A SUBRATE 
OFF-NET EXTENSION OF THE DIGITAL 
DATA SYSTEM, THIS TEST CANNOT BE 
PERFORMED, 

t IT IS RECOMMENDED THAT THE 
FIRST SET IN A r-lJLTIPOINT 
SYSTEM BE THE MASTER STATION. 

TURN EQU I PMENT 
OVER TO CUSTOMER 

YES 

NO NOTIFY 
SATISFACTORY SUPERVISION 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

ARE TEST PROCEED TO @ 
RESULTS 

NO ON MA I NTENANC E TEST 

SATISFACTORY SEQUENCE FOR 4-WIRE 
PRIVATE LINE (FIG. 6) 

Fig, 2-lnstallation Test Sequence (4-Wire Private Line) 

(f) Verify that the data set and the CPE are 
connected to a common ground. 

(g) If the trouble cannot be cleared, request 
help from immediate supervisor. 

Maintenance Tests 

3,08 For a 2-wire private line, the maintenance 
test sequence is shown in Fig. 5. For a 

4-wire private line, the maintenance test sequence 
is shown in Fig. 6. 

4, SUPPLEMENTARY TEST 

4.01 The ground noise test ordinarily is not 
required during installation and maintenance 

visits but should be performed when needed. This 
test is performed to detect the presence of noise 
potentials caused by a potential difference between 
data set and CPE grounds. 
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RECEIVE 
TROUBLE 
REPORT 

HAVE CUSTOMER 
AT EACH STATION 
PERFORM ANALOG 
LOOP-BACK SELF TEST 

YES 

HAVE CUSTOMER 
PERFORM 
END-TO-END 
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ARE 
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THAT CUSTOMER 
PROV I DEil EQU I PMENT 
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PROPERLY 

YES 

YES 

NO 

NO 
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SUPERVISIOM 
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AVAILABLE 

NO 

DISPATCH TO REPLACE 
OATA SET OR TEST 
ANO REPAIR PRIVATE 
LINE. REFER TO 
SECTION ~14-410-500 

CLOSE 
TROUBLE 
REPORT 

DISPATCH TO STATION 
TO TEST DATA SET 

Fig. 3-Maintenance Se,quence (2-Wire Private Line) (Sheet 1 of 2) 
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CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

NOTIFY 
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YES CLOSE 
TROUBLE 
REPORT 

Fig. 3-Maintenance Sequence (2-Wire Private Line) (Sheet 2 of 2) 
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NO 
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REPORT 
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ARE 
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SATISFACTORY 
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DATA SET OR TEST 
AND REPAIR PRIVATE 
LI NE. REFER TO 
SECT I ON 314-410-500 

NO CLOSE 
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DISPATCH TO STATION 
TO TEST DIITA SET 

Fig, 4-Maintenance Seq11ence (4-Wire Private Line) (Sheet 1 c1f 2) 

Page 8 

(B) 

(C) 



(A) 
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NO 

NO 
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DS 201C-LlD 2-15 
155 1, SECTION 592-029-520 

REFER TROUBLE TO 
DDS STC. MA I NTENANCE 
PROCEDURE IS IN 
SECTION 314-901-300 

YES 

IS THIS SE1 A 
SUBRATE OFF-NET 
EXTENSION OF DDS 

NO 

IS 
SERVI CE 

SATISFACYORY 

* - TH I RD TROUBLE REPORT ON 
THIS SERVICE WITHIN 30 DAYS 
WITH FIRST TWO BEING 
"NO TROUBLE FOUND11

• 

NO 

YES 

t - IF THE DATA SET IS USED AS AN 
EXTENSION OF A DATA SET 209A-L 1 
MUL Tl PLEX SYSTEM OR AS A 
SUBRATE OFF-NET EXTENSION OF 
THE DIGITAL DATA SYSTEM, THIS 
TEST CANNOT BE PERFO;lMED BY 
THE CUSTOMER. 

NOTIFY 
SUPERVISION 

CLOSE 
TROUBLE 
REPORT 

Fig. 4-Maintenance Sequence (4-Wire Private Line (Sheet 2 of 2) 
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PERFORM ANALOG 
LOOP-BACK 
SELF TEST 

PERFORM ANALOG 
LOOP-BACK 
TEST 
(USING 914C DTS) 

NO 

PERFORM 
INSTALLATION 
TEST. IF 
TESTS FAIL, 
NOTIFY 
SUPERVISION 

REPLACE 
DATA SET 

NO 

ARE YES 
TEST RESULTS 
SATISFACTORY 

PERFORM 
END-TO-END 
TEST 

NOTIFY 
SUPERVISiON 

NO 

REPLACE DATA SET. 
IF TROUBLE DOES 
NOT Cl.EAR 
TEST AND REPAIR 
PRIVATE LINE. 
REFER TO SECTION 
314-410-500 

NO 

YES 

VERIFY WITH 

CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

IS 
SERVICE 

SATISFACTORY 

YES 

CLOSE 
TROUBLE 
REPORT 

Fig. 5-Maintenance Test Sequence (2-Wire Private Line) 

5. TEST PROCEDURES 

5.01 This part provides the procedures for the 
installation, maintenance, and supplementary 

tests. 

A. Analog Loopback Test (Using CPE) 

5.02 The analog loopback test checks the data set 
transmitter and receiver and the customer 

interface. The data set is internally disconnected 
from the line interface and the transmitter output 
is looped back to the receiver input. The CPE 
transmits data and tests the customer interface by 
examining transmitter and receiver output signals 
at the CPE. Data set ready indication can be 
optioned on or off at the CPE (options YM and 
YN). 
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5.03 The analog loopback test can be entered 
either by depressin1t the data set AL switch 

or remotely via customer interface pin 18 (option YS). 

5.04 Perform the test aB follows (refer to Fig. 7 
for data set switch positions and lamp status): 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress AL switch or condition CPE to turn 
on customer interface pin 18. 

Requirement: ON and TM lamps are lighted. 

(3) Release AL switch on data set (if depressed). 

Requirement: TM lamp goes off. 



PERFORM INSTALLATION 
TESTS. IF TESTS FAIL, 
NOT I FY SUP ERV IS I ON 

PERFORM ANALOG 
LOOP-BACK TEST 
(US I NG 914C DTS) 

• IF THE DATA SET IS USED AS AN 
EXTENSION OF A DATA SET 209A-L1 
MULTIPLEX SYSTEM OR AS A 
SUBRATE OFF-NET EXTENSION OF 
THE DIGITAL DATA SYSTEM, THIS 
TEST CANNOT BE PERFORMED. 

ARE 
TEST RESULTS 
6AT I SF ACT ORY 

YES 

PERFORM DIGITAL 
LOOP-BACK TEST 

NOTIFY 
SUPERVISION 

DS 201C-L1D 2-15 
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REPLACE DATA SET. 
IF TROUBLE DOES 
NOT CLEAR 
TEST AND REPAIR 
PRIVATE LINE. 
REFER TO SECTION 
314-410-5DO 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

IS SERVICE 
SATISFACTORY 

YES 

CLOSE 
TROUBLE 
REPORT 

Fig. 6-Maintenance T-.st Sequence (4-Wire Private Line) 

RO AL ST RT OL ON TR MR RS CS CO MC TM 

MANUAL •000000• 
(NOTE 1) 

REMOTE 
(FROM CPE) 
(NOTE 2) 

~~_._-~_.__.1eoooooo• 

NOTES: 
1 . ALL LAMPS OTHER THAN ON AND TM ARE 

UNDER CPE CONTROL. 
2. CPE CONTROLS AL VIA PIN 18. 

LEGEND: 

C=:J SWITCH RELEASED 

- SWITCH DEPRESSED 

0 INDICATOR OFF 

• INDICATOR ON 

Fig. 7-Analog Loopback Test, Data Set Switch Positions, and Lamp Status 
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B. Analog Loopback Self Test 

5.05 The analog loopback self test checks the 
data set transmitter and receiver. The 

customer interface is not checked. Test data 
generated by the data set is looped back frorr:. the 
transmitter output to the receiver input through 
an internal attenuator. The received data is 
compared to the original data. Data errol's and 
data set condition are indicated by the status of 
the data set indicator lamps. 

5.06 Perform the test as follows (refer to Fig. 8 
for data set switch positions and lamp status): 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress AL and ST switches on data set. 

(3) Observe lamps on data set for at least 
30 seconds. 

NORMAL 

RECEIVE 
ONLY 

RO 

NEAR-END DATA SET 

AL ST RT DL 

Requirements: (Normal test mode) MC 
lamp is off continuously (does not blink). All 
other lamps are lighted. 

(4) Depress RO switch on data set. 

Requirements: (Idle test mode) RS and 
CS lamps go off. MC lamp lights. lf data 
set is optioned for switched carrier (option 
XA or XE), CO lamp goes off. If data set 
is optioned for continuous carrier (option :X:B 
or XC), CO lamp remains lighted. 

(5) Release RO switch on data set. 

Requiz'ement: All lamps are lighted except 
MC. 

(6) Depress DL switch on data set (DS 201C-L1D 
only). 

Requirements: All lamps are lighted except 
MC. MC lamp is flashing. 

ON TR MR RS CS 1:0 MC TM ••••••o• 
NOTE 

·••006 •• 
INJECTING 
ERRORS ~==-······Gj· 
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NOTE: 
IF OATA SET IS OPTIONED SWITCHED CARRIER ( XA OR XE), CIJ 
LAMP IS OFF. IF OATA SET IS OPTIONED FOR CO!'HINUOUS CAllRIER 
( XB OR XC). CO LAMP IS LIGHTED. 

LEGEND: 

C==:J SWITCH RELEASED 

- SWITCH DEPRESSED 

() INDICATOR OFF 

• INllICATOR ON Gj INDICATOR FLASH!liG 

Fig. 8-Analog Loopback Self Tent, Data Set Switch Positions, and La,np Status 



(7) Release AL, ST, and DL switches on data 
set. 

Requirement: TM lamp goes off. 

C. Digital Loopback Self Test (4-Wire Private Line) 

5.07 The digital loopback self test checks the 
transmitter and receiver of both data sets 

and the facilities connecting the data sets. The 
customer interfaces are not checked. Test data 
generated and transmitted by the near-end data 
set is looped back from the receiver output to the 
transmitter input of the far-end data set and 
retransmitted. This data is received by the near-end 
data set and compared to the original data. Data 
errors and data set condition are indicated by the 
status of the indicator lamps on the near-end data 
sets. 

5.08 Perform the test as follows (refer to Fig. 9 
for data set switch positions and lamp status): 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress ST switch on the near-end data 
set. 

Requirement: TM lamp lights. 

(3) Contact far-end data station and have DL 
switch on data set depressed. (For this 

portion of the digital loopback self test the 
far-end data set may be either a DS 201C-LID 
or 201C-Ll.) Verify that TM lamp is lighted. 

Requirements: On near-end data set, all 
lamps are lighted except MC. 

(4) Observe MC lamp for ten I-minute periods. 

Requirement: MC lamp does not blink 
more than an average of two blinks per 
I-minute period. 

(5) On near-end data set depress DL switch. 

Requirement: On near-end data set, all 
lamps are lighted except MC, which is flashing. 
(For this requirement to be met the near-end 
data set must be a DS 201C-L1D.) 

DS 201C-L1D 2-15 
ISS 1, SECTION 592-029-520 

(6) Contact far-end data station and have DL 
switch on data set released. Verify that 

TM lamp is off. 

(7) Release ST and DL switch on near-end data 
set. 

Requirement: TM lamp goes off. 

D. End-to-End Self Test 

5.09 The end-to-end self test checks the transmitter 
and receiver of both data sets and the 

facilities connecting the data sets. The customer 
interfaces are not checked. Identical test data is 
generated by both data sets, transmitted by one 
of the data sets, and compared to the data generated 
by the receiving data set. Data errors and data 
set condition are indicated by the status of the 
indicator lamps on the data sets. This test is 
performed with either 2- or 4-wire facilities. In 
the 2-wire test the transmitter and receiver sections 
are tested separately. In the 4-wire test both 
sections and tested simultaneously. 

2-Wire Private Line 

5.10 Perform the test as follows (refer to Fig. 10 
for data set switch positions and lamp status): 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end self test. 

(2) Ensure that both data sets are not transmitting 
or receiving data. 

(3) Contact far-end data station and have RO 
and ST switches depressed on the data set. 

(4) On near-end data set depress ST switch. 

Requirements: On far-end data set all 
lamps are lighted except RS, CS, and MC. 

(5) Make a IO-minute error run. 

Requirement: At the far-end data set the 
MC lamp is off and does not blink for more 
than an average of three times in any 2-minute 
period. 

(6) If the near-end data set is not a 201C-LlD, 
go to (7), otherwise depress DL switch. 
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-: 
Ill 
CD 

~ 

NEAR-END DATA SET 

NEAR-END 
TRANSMIT 
(NORMAL) 

NEAR-END 
TRANSMIT 
(ERRORS) 
(NOTE) 

I I 1111 I l••••••o• 
······~· 

NOTE: 
TO OBTAIN PROPER LAMPS ST A TUS INDICATIONS FOR 
THIS TEST, THIS DATA SET MUST BE A 201C-LID. 

LEGEND: 

~ SWITCH RELEASED 

- SWITCH DEPRESSED 

Q INDICATOR OFF 

• INDICATOR ON 

~ INDICATOR FLASHING 

FAR-END DATA SET 

RCVR I I I I -
RCVR I I I I -

Fig. 9-Digital Loopback Self Test, Data Set Switch Positions, and Lamp Status 
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NEAR-END DATA SET 

RO AL ST RT DL ON TR MR RS CS CO MC TM 
~:~~:AL) r-1 --.----, ... ,--~--,I ••••• 0 •• 

RCVR 

RCVR 

TRMTR 
{ERRORS) {NOTE) ...._ _ _._ __ 

.__..J......_.....J. • • 0 0 • 0 • 

.__..J......_.....J. • • 0 0 • ~ • 

•••••o•• 
2-WIRE FACILITY 

TRMTR & RO AL ST RT DL DN TR fllR RI Cl CD fll0 Tfll 

~ ~'-~~~-~-◄-••••••o• {NORl'IAL) - -

TRl'ITR & 
RCVR 
{ERRORS) ······~· RCVR 
{NOTE) _...._____,. e e O O • ~ • 

4-WIRE FACILITY 
NOTE: 

TO OBTAIN PROPER LAl'IP STATUS IND I CA TIO NS FOR 
THIS TEST, THIS DATA SET MUST BE A 201C-LID. 
IF EITHER TRANSl'IITTER IS NOT A 201C-L1D, THE 
CORRESPONDING RECEIVER l'IC LAl'IP WILL FLASH 
WHEN TRANSl'IITTER DL SWITCH IS DEPRESSED. 

LEGEND: 

~ SWITCH RELEASED 

Ill SWITCH DEPRESSED 

Q INDICATOR OFF 

• INDICATOR ON 

~ INDICATOR FLASHING 

Fig. 10-End-To-End Self Test, Data Set Switch Positions, and Lamp Status (Sheet 1 of 2) 

Requirements: At the far-end (receiving) 
data set all lamps are lighted except RS and 
CS and MC is flashing. 

Requirements: The lamps at the near-end 
(receiving) data set are all lighted except RS, 
CS, and MC. 

(7) Contact far-end data station and have RO 
switch released. 

(8) On near-end data set depress RO switch. 
Release DL switch if depressed. 

(9) Make a 10-minute error run. 

Requirement: At the near-end data set 
the MC lamp is off and does not blink for 
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RO AL ST 

FAR-END DATA SET 

RT DL ON TR MR RS CS CO MC TM 
RCVR ---r---. • • • o o ei o • 
TRMTR r---"T"""--, .. 
(NORMAL,! _ _____.___ ..... I e e e e e O e e 

2-WIRE FACILITY 

TRMTR & RO AL ST RT DL ON TR IIR RS CS CO MC TM 
~~~:MAL) ,.--...-----, .. ---r---.1. • • • • • Q • 
TRMTR & 

~~~:ORS)~=-· ••••• ~ • 
(NOTE) 

TRMTR 
(NOTE) 

4-WIRE FACILITY 

Fig. 10-End-To-End Self Test, Data :Set Switch Positions, and Lamp Stah,11, (Sheet 2 of 2) 

more than an average of three times in any 
2-minute period. 

(10) If the far-end data station is not a 201C-L1D, 
go to (11), otherwise contact far-end data 

station and have DL switch depressed. 
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Bequii·ements: At the near-end (receiving) 
data set all lamps are lighted except RS and 
CS and MC is flashing. 

(11) Contact the far-end data station and have 
any depressed switches released. 



Requirement: TM lamp goes out. 

(12) At near-end data set release RO switch. 

Requirement: TM lamp goes out. 

4-Wire Private Lii,e 

5.11 Ensure that both data sets are not transmitting 
or receiving data. Perform the test as 

follows (refer to Fig. 10 for data set switch positions 
and lamp status): 

(1) Contact far-end data station and have ST 
switch depressed on the data set. 

(2) On near-end data set depress ST switch. 

Requirement: All lamps are lighted except 
MC on both near- and far-end data sets. 

(3) Contact far-end data station and have DL 
switch depressed. 

(4) On near-end data set depress DL switch. 

Requirements: On both near-end and 
far-end data sets, all lamps are lighted except 
MC, which is flashing. 

RO AL 

NORMAL 

LEGEND: 

(==i SWITCH RELEASED 

- SWITCH DEPRESSED 

ST RT 

OS 201C-L1D 2-15 
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ft If either near- or far-end transmitter 
is not a DS 201C-LID, the corresponding 
receiver MC lamp will not Dash. 

(5) Contact far-end data station and have ST 
and DL switches released. 

(6) On near-end data set release DL and ST 
switches. 

Requirement: On both near- and far-end 
sets, TM lamp goes out. 

E. Local Loopback Receiver Margin Test 

5. 12 The local loopback receiver margin test is 
essentially the same as the analog loopback 

self test. This test differs in that the receiver 
compromise equalizer is bypassed and the distortion 
threshold at which the MC lamp will light is greatly 
reduced. 

5.13 Ensure that both data sets are not transmitting 
or receiving data. Perform the test as 

follows (refer to Fig. 11 for data set switch positions 
and lamp status): 

OL 

(1) Depress AL and RT switches on data set. 

Requirement: All lamps are lighted except 
MR and MC. 

ON TR MR RS CS CO MC TM ••o•••o• 

Q INDICATOR OFF 

• INDICATOR ON 

(4 INDICATOR FLASHING 

Fig. 11-Local Loopback Receiver Margin Test, Data Set Switch Positions, and Lamp Status 
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(2) Depress DL switch on data set. 

Requirements: ON, TR, RS, CS, CO, and 
TM lamps are lighted. MR lamp is off. MC 
lamp is flashing. 

(3) Release AL, RT and DL switches on data 
set. 

Requirement: TM lamp goes off. 

F. Remote Test 

5.14 The remote test allows a test center to check 
the data set transmitter and receiver and 

the facilities connecting the data set and the test 
center. The customer interface is not checked. 

2-Wire Private Line 

5.15 For a 2-wire private line, and end-to-end 
self test is performed with a servin!t test 

center (STC) replacing one of the data sets. Refer 
to paragraph 5.10 for the required test procedures. 

4-Wire Private Line 

5.16 For a 4-wire private line, test data is 
generated and transmitted by the STC. This 

data is looped back from the receiver output to 
the transmitter input of the data set and retransmitted. 
The data is received by the STC and compared to 
the original data. Perform the test as follows 
(Refer to Fig. 12 for data set switch positions and 
lamps status): 

(1) Contact STC and request a remote test. 

(2) When directed by STC, depress DL switch. 

Requirement: TM lamp lights. 

(3) STC performs remote test. 

(4) When directed by STC, release DL switch. 

Requirement: TM lamp goes off. 

G. Analog Loopback Test (Using 914C DTS) 

5.17 In this test, the power supply voltagEis are 
measured, an analog loopback error run is 

performed, and the CA-CB (RS-CS) interval is 
checked. The error run checks the dat.a set 
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transmitter and receiver and the customer interface. 
Test data is generated by a data test set and looped 
back from the data set transmitter output to the 
receiver input through an internal attenuator. The 
receiv,ed data is compared to the original data by 
the DTS. Data errors are indicated by the DTS 
countl!r. The CA-CB interval check measures the 
interval between the time the request-to-send (CA) 
lead is turned on and the, clear-to-send (CB) leads 
turns on. 

5.18 The following test equipment is required: 

1-914C DTS 

5.19 Perform the test as follows: 

(1) Connect and condition test equipment as 
shown in Fig. 13. 

(2) Apply power to data set and then to test 
equipment. 

(3) Depress AL switch on data set. 

j!lequirement: TM lamp lights. 

(4) On 914C DTS, set Sl to ON. 

j!lequi.rement: DSl, DS2, and DS3 are lighted. 

(5) Set IIUNCTION to VOLT INT. 

Requirement: + 11.0 to + 14.5 volts. 

(6) Set FUNCTION to OFF, POLARITY to 
REV, and VERTICAL MONITOR to 10. 

(7) Set FUNCTION to VOLT INT. 

j!lequirement: -rn.2 to -15.0 volts. 

(8) Set FUNCTION to OFF, POLARITY to 
NOR, RANGE to DCV-10, and VERTICAL 

MONITOR to 19. 

(9) Set IIUNCTION to VOLT INT. 

Requirement: +4 .. 75 to +5.25 volts. 

(10) Set FUNCTION to OFF. 

(11) Set WORD SYNC momentarily to MAN. 



RO AL ST RT DL DN TR MR RS CS CD MC TM RD 

OS 201C-L1D 2-15 
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AL ST RT DL M~-,-------•oo•••o•-i------~ 
\ (NOTE) 

NOTE: 
TR LAMP UNDER CPE CONTROL. 

LEGEND: 

~ SWITCH RELEASED 

- SWITCH DEPRESSED 

Q INDICATOR OFF 

• INDICATOR ON 

Fig. 12-Remote Test Data Set Swikh Positions and Lamp Status (4-Wire Private Line) 
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0 0 0 0 0 0 0 0 0 0 0 S3 

0 0 0 0 0 0 0 (1 0 0 0 DS4 914 DTS 
(NOTES 1 

0 0 0 0 0 0 0 () 0 0 0 

0 0 0 0 0 0 0 (I 0 0 0 

DS5 THROUGH 3) 

•• CONN A 

0 0 0 0 0 0 0 c, 0 0 0 SCT 
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0 • 0 0 0 0 0 Cl 0 0 0 SCR 
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I 2 3 4 5 6 7 8 9 to Ir l,c 13 14 15 16 17 18 ,9 20 21 22 23 24 25 STG 

NOTES: 
1. SET SWITCHES ON 914 DTS /;S FOLLOWS: 

$WITCH SETTING 

INTERFACE SELECTOR Al L OEPRESSEO 
I NTERF ACE MODE VOLTAGE 
V ERTi CAL MON I TOR 9 
TEST SET MOOE SER 
COUNTER BIT ERRORS 
FUNCTION Off 
RANGE D(V->0 
POLARl1Y NCIR 
SAMPLE WIDTH . ~•US 
TR I GGER-TP1 -1 /OPEN 
TR I GGER-TP2 -t /OPEN 
START A OR B 
RCV BIT RATE En+ 
TRANSMIT BIT RATE E>'.T + 
RCV WORD LENGTH 5·11 
TRANSMIT WORD L.tNGTH 5·11 

SIG LEV ±LV 
S1 OFF 
S4 OFF 
S6 ON 

2. INSERT RED PROGRAMMING PINS IN 914 DTS MATRIX IN POSITIONS INDICATED ABOVE 
3. 9'14 DTS SWITCHES AND INDICATORS CORRESPOND TO THE 'OLLDWING INTERFACE LEADS: 

SWITCH LAMP LEAD EIA 

S1 REQUEST TO SEND (RS) c~ 
DS1 CLEAR TO srno (CS) Cl3 
DS2 DATA SEC Rl:ADY (OSR) c: 
DS3 RECEIVED LINE SIGNAL CF 

DETECTOR (CO) 
S4 NEW SYNC (MS) 
S6 DATA TERMINAL READY (DTR) C) 

Fig. 13-Analog a1~d Digital Loopback Test Setup 
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(12) Depress RESET and allow counter to operate 
for 5 minutes. 

Requirement: No errors indicated. 

(13) Set Sl to OFF. 

(14) On 914C DTS, set TEST SET MODE to 
INTERVAL, COUNTER to INTERV AL-Xl, 

and RCV BIT RATE to 1200. 

(15) On 914C DTS, depress RESET and then 
set Sl to ON. CA-CB interval will appear 

on counter. 

Requirements: 

• Option XA-7 to 16 ms 

• Option XB- 7 to 16 ms 

• Option XC-0 to 7 ms 

• Option XE (On 914C DTS set COUNTER 
to INTERV AL-XlO. Counter indicates 14 
to 16)-138 to 158 ms. 

(16) To remeasure CA-CB interval, set Sl to 
OFF, depress RESET, and set Sl to ON. 

(17) Release AL switch on data set. 

Requirement: TM lamp goes off. 

(18) Remove all test equipment and restore 
data set to pretest condition. 

H. Digital Loopback Test (4-Wire Private Line) 

5.20 The digital loopback test checks the transmitter 
and receiver of both data sets and the 

facilities connecting the data sets. The customer 
interface at the far-end data set is not checked. 
Test data is generated by a DTS and transmitted 
by the near-end data set. This data is looped back 
from the receiver output to the transmitter input 
of the far-end data set and retransmitted. The 
data is received by the near-end data set and 
compared to the original data by the DTS. Data 
errors are indicated by the DTS counter. 

5.21 The following test equipment is required: 

1-914C DTS. 

DS 201C-L1D 2-15 
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5.22 Perform the test as follows: 

(1) Connect and condition test equipment as 
shown in Fig. 18, except on 914C DTS set 

COUNTER to BLOCK ERRORS-2WL. 

(2) Contact far-end data station and have DL 
switch on data set depressed. 

Requirement: TM lamp lights. 

(8) Apply power to data set and then to test 
equipment. 

(4) On 914C DTS, set SI to On. 

Requirement: DSI, DS2, and DS8 are lighted. 

(5) Set WORD SYNC momentarily to MAN. 

(6) Depress RESET and allow counter to operate 
for 15 minutes. Record total errors indicated. 

Requirement: Total errors are less than 28. 

(7) Set SI to OFF. 

(8) Contact far-end data station and have DL 
switch on data set released. 

Requirement: TM lamp goes off. 

(9) Remove all test equipment and restore data 
set to pretest condition. 

I. End-to-End Test 

5.23 The end-to-end test checks the transmitter 
and receiver of both data sets and the 

facilities connecting the data sets. The customer 
interfaces are also checked. Identical test data is 
generated by DTSs at both data sets. This data 
is transmitted by one of the data sets and compared 
to the data generated by the DTS at the receiving 
data set. Data errors are indicated by the DTS 
counter. 

5,24 The following test equipment is required at 
both transmitting and receiving data stations. 

(a) For half-duplex tests (2-wire service): 

1-914C DTS. 
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(b) For duplex tests (4-wire service): 

1-914C DTS. 

2-Wire Private Line 

5.25 For a 2-wire private line, a complete end-to-end 
test involves making one 15-minute test run 

in each direction. Perform the test as follows: 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end test. 

(2) At both stations, connect and condition test 
equipment as shown in Fig. 14 except at 

receiving station, on 914C DTS set Sl to OFF. 

(3) At both stations, apply power to data set 
and then to test equipment. 

The receiving station should vtirify 
that the 914C DTS NO DATA and NO 
CLOCK lamps are off. This indfoates 
that a valid connection has l>een 
established between the stati'ons. 
If either lamp lights during the 
test, the receiving station ntiust 
contact the transmitting station 
and arrange to retest. 

(4) At receiving station, 914C DTS set WORD 
SYNC momentarily to MAN. 

(5) At receiving station, on 914C DTS depress 
RESET and allow counter to operate for 15 

minutes. Record total errors indicated. 

Requirement: Total errors are less than 
23. 

(6) Perform the end-to-end test in the opposite 
direction. The receiving station now becomes 

the transmitting station. 

(7) At original receiving station, on 914 DTS set 
Sl to ON. 

(8) At original transmitting station, on 914C DTS 
set Sl to OFF. 

(9) Repeat (4) and (5). 
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(10) At both stations, r,~move all test equipment 
and restore data sets to pretest condition. 

4-Wire Privatit Line 

5.26 For a 4-wire private line, a complete end-to-end 
test involves making one 15-minute test run 

in each direction. The runs are made simultaneously 
(duplex). At both data stations, perform the test 
as follows: 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end test. 

(2) Connect and condition test equipment as 
shown in Fig. 14. 

(3) Apply power to data set and then to test 
equipment. 

Both stations should verify that the 
914C DTS NO DATA and NO CLOCK 
lamps are off. This indicates that a 
valid connection has been established 
between the stations. If either 
lairnp lights during the test, the 
stations must arrange to retest. 

(5) On 9141C DTS, set WORD SYNC momentarily 
to MAN. 

(6) On 914C DTS, depress RESET and allow 
counter to operate for 15 minutes. Record 

total errors indicated. 

Requfrement: Tota.I errors ·are less than 
28. 

('7) Remove all test equipment and restore data 
sets to pretest condition. 

J. Grnund Noise Test 

5.27 If the data set and the CPE are not connected 
to the same ground, errors may be caused 

by a potential difference between data set ground 
and CPE ground. To detect the presence of noise 
potentials, a test should be made using the 6-type 
impulse counter. This counter is used to count 
the number of impulse noise peaks during a 
measured time period. Th,~ counter registers only 
the pea.ks that exceed a preset amplitude and that 
are separated by about 150 ms or more. 
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NOTES, 
1. SET SWITCHES ON 914 DTS AS FOLLOWS, 

SWITCH SETT! NG 

INTERFACE SELECTOR ALL DEPRESSED 
INTERFACE MODE VOLTAGE 
TEST SET MODE SER 

GRO 

SD 

RD 

SI 

DSI 

DS2 

S2 

DS3 

TPI 

TP2 
S3 

DS4 

D50 

S4 

SCT 

55 

SCR 

DS6 

S6 

DS7 

DS8 

S7 

TP3 

SB 

914 DTS 
(NOTES 1 
THROUGH l) 

DS 201C-L1D 2-15 
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CONN A CUST I NT 

DATA SET 
201C-LID 

COUNTER BLOCK ERRORS-2WL 
FUNCTION OFF 
SAMPLE WIDTH • 5US 
RCV BIT RATE EXT + 
TRANSMIT BIT RATE EXT + 

RCV WORD LENGTH 511 
TRANSMIT WORD LENGTH 511 
SIG LEV :2:_4V 
S1 ON 
S4 OFF 
S6 ON 

2. INSERT RED PROGRAMMING PINS IN 914 DTS MATRIX IN POSITIONS INDICATED ABOVE 
l. 914 DTS SWITCHES AND INDICATORS CORRESPOND TO THE FOLLOWING INTERFACE LEADS, 

SWITCH LEAD EIA 

S1 REQUEST TO SEND (RS) CA 
S4 NEW SYNC (NS) 
S6 DATA TERMINAL READY (DTR) CD 

Fig. 14-End-To-End Test Setup 

5.28 The following test equipment is required: 

1-6H impulse counter or equivalent 

1-914C DTS or interface test adapter (cover 
of 901B DTS) 

1-2W6A test cord (310 plug on one end, alligator 
clips connected to tip and ring on other end). 

Note: Refer to Section 103-620-101 for 
information on the 6H impulse counter. If 
the 6H impulse counter is not available, a 6A 
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impulse counter may be used. Refer to Section 
103-620-100 for information on the 6A impulse 
counter. 

5.29 In this test, the impulse counter is connected 
between the grounds of the data set. and 

the CPE. The impulse counter registers when 
potential differences of sufficient amplitude have 
developed between the separated grounds. The 
914C DTS is used to gain access to the ground 
interface leads. It is assumed that prottictive 
ground from the CPE appears on pin 1 of the 
customer interface connector. 

5.30 Perform the test as follows: 

(1) Using the interface cables provided with 
the 914C DTS, connect the 914C DTS connector 

A to the customer connector on the data set, 
and connect the 914C DTS connector B to the 
data set connector on the CPE. 

(2) On the 914C DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of 2W6A cord to interface 
selector switch lB and connect other clip to 

any unpainted metal on the data set. 

(4) Verify that power is applied to data set 
and CPE. 

(5) Insert 310 plug of 2W6A cord into 310 MEAS 
jack on 6H impulse counter. 

(6) Set 6H impulse counter DIAL-MEAS switch 
to MEAS. 

(7) Set 6H impulse counter DERN dial to 90. 

(8) Reset counter on 6H impulse counter to 0. 

(9) Set 6H impulse counter MINUTES control 
to 15. At the end of the 15-minute period, 

record number of counter indications. 

(10) Remove clips 01' 2W6A cord from 1B and 
the data set and connect to 7A and 7B. 

(11) Repeat (8) and (9). 
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5.31 At the end of both 15-minute periods, there 
should be no indications on the counter of 

the 6H impulse counter. If there is an indication 
on the counter, the data, set and CPE grounds 
must be bonded together according to local instructions. 
At the end of the test, remove all test equipment 
and restore the data station to pretest condition. 

6. REFERENCES 

6.01 Additional information concerning DS 201C-Ll.D 
is contained in the following publications: 

SIECT!ON 

10:l-620-100 

103-62:0-101 

10'7-101-100 

3Vl-410-500 

592-0~:9-120 

59 2-0119-220 

666-511-501 

999-100-138 

TITLE 

J94006A(6A) Impulse Counter 
Description, Operation, and 
Maintenance 

6H and 6HR Impulse Counters 
(J9006H and J9006HR) -
Description, Operation, and 
Maintenance 

914-Type Data Test Sets 
Description and Operation 

Voice Bandwidth Private Line 
Data Circuits - Tests and 
Requirements 

Data Set 201C--L1D - Transmitttlr
Receiver -- Description and 
Operation 

Data Set 201G-L1D - Transmitter
Receiver -- Installation and 
Connections 

Test of Data Services Provided 
by Data Set 201C From a Private 
Line Testroom 

Data Set 201C -- How to Operate 
Manual 

6.02 Detailed information concerning DS 201C-L1D 
is contained in Circuit Description (CD) and 

Schematic Drawing (SD) lD-290-01 entitled Data 
Systems Station - Data Set 201C-LlD. 
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NO NEED TO CALL THE DATA TEST CENTER!!! 

Data set 201C-Ll □ can be tested with the Automatic Data Test System (ADTS) 
using the DIVA feature and TOUCH-TON~signalling (from a rotary dial phone, use a 
KS-21799-Ll tone coupler). 

DD □ 
X 

TEST FUNCTION 
LB RT ER DL 

X 

Use local instructions for DIVA access. 

Test commands are entered into ADTS by letters and numbers on the TOUCH-TONE dial. 
To enter letters depress the number sign (#), then depress the TOUCH-TONE key that 
has the desired alpha character on it. Then depress the digit (1, 2, or 3) 
corresponding to the position of the alpha character on the TOUCH-TONE key. 

Examples: 202Cl0 
401J 
208B 

FUNCTION 

NO 
YES 
RESULTS 

202#2310* 
401#51* 
208#22* 

LIST ALL TEST FUNCTIONS 
REPEAT LAST MESSAGE 

DIGITAL LOOPBACK (DL) 
ERROR RUN ( ER) 
LOOPBACK TEST (LB) 
STOP AND DISCONNECT 
STOP PRESENT FUNCTION 
REMOTE TEST ( RT) 

For fast test of above, depress 3 before function, eg,352*. 
to disconnect in every case. 

For more details, see Sections 590-010-500 and 668-600-102. 

CHARJ\.CTERS 

O* 
l* 
7* 
8* 
#* 

35* 
37* 
52* 

#63* 
#73* 
78* 

Be sure to use #63* 
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1. GENERAL 

1.01 This section contains test procedures using 
the 921A data test set (DTS) and the self-test 

capabilities of data set (DS) 201C-L1D. Test 
procedures using the 914-type DTS and the self-test 
capabilities of DS 201C-L1D are contained in Section 
592-029-520. These procedures are to be used 
when testing DS 201C-L1D on an initial installation 
or during a maintenance visit. 

1.02 When this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1.03 When DS 201C-L1D is used as an extension 
of a DS 209A-Ll multiplex system, refer to 

Section 592-032-300 for maintenance information. 
Procedures used at the serving test center (STC) 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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to maintain this system are contained in Section 
666-511-504. 

1.04 When DS 201C-L1D is used as a subrate 
off-net extension of the Digital Data System 

(DDS), refer to Section 314-919-300 for maintenance 
information. Procedures used at the hub office 
STC to maintain the analog portion of this system 
are contained in Section 666-511-501. 

A. Test Capabilities 

1.05 Test circuitry built into DS 201C-L1D permits 
the following self tests to be performed: 

analog loopback, digital loopback, end-to-end, and 
receiver margin. The test circuitry also facilitates 
the remote test of the data set from a test center. 
Additional tests require the use of exterrial test 
equipment such as the 921A DTS. 

1.06 The 921A DTS (Fig. l) is a portable, general 
purpose data test set that provides the 

serial testing capabilities of the 914C DTS and is 
compatible with the 914C DTS for the testing of 
serial data sets. The 921A DTS also provides 
additional testing capabilities that are described in 
Section 107-402-100. Input to the 921A DTS is 
made through a 20-button keyboard. A 32-character 
display provides operator prompting and test 
results. 

B. Restrictions on Use of S••lf Tesh 

1.07 If DS 201C-L1D is used as a remote extension 
of a DS 209A-Ll multiplex system or as a 

subrate off-net extension of the digital data. system 
(DDS), the following restrictions apply to the use 
of the self tests: 

(a) The analog loopback self test cannot be 
performed at a remote extension witl. options 

as installed. If the internal timing option is 
temporarily installed or the M23B cord is 
temporarily removed at the remote extension, 
this test can be performed. 

(b) The digital loopback self test cannot be 
performed from a remote extension (with 

options as installed) in toward DS 201C-L1D 
collocated with DS 209A-Ll. If the internal 
timing option is temporarily installed or the 
M23B cord is temporarily removed at the remote 
extension, this test can he performed. 
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(c) Th-e digital loopback self test cannot be 
performed from a remote extension (with 

options as installed) in toward a hub office of 
the DDS. If the internal timing option is 
temporarily installed o:r the M23B cord is 
temporarily removed at the remote extension, 
this test can be performed. 

2. INSTA,LLATION TESTS 

2.011 This part provides the sequence in which 
tests are to be performed following installation 

of the data set. This test sequence provides a 
method of verifying that the installation is 
satisfactory. The self-test features of the data set 
are used for all installation testing-external test 
equipment is not required. 

2.0'.! Before proceeding with the tests, verify that 
the private line meets the requirements 

specified in Section 314-410-500. For a 2-wire 
private line, the installation test sequence is shov,n 
in Fig. 2. I<'or a 4-wire private line, the installation 
test sequence is shown in Fig. 3. 

3. MAINTENANCE TEST'S 

3.0·1 This part provides the sequence in which 
tests are to be performed when clearing a 

trouble report and during a maintenance visit to 
the data station. 

3.0'.! When a trouble report is received, a test 
center is responsible for isolating the trouble 

to the data station or the transmission facility. 
The procedure for doing this is shown in Fig. 4 
(2-wire private line) and fi'ig. 5 (4-wire private 
line). 

3.0:3 If the trouble seems to be in the data station 
equipment, a telephone company (telco) 

employee must be dispatched to conduct more 
extensive tests at the data station. The following 
equipment should be taken on a trouble visit: 

• Spare data set 

• 921A DTS 

3.04 Refer to Fig. 6 (2-wire private Line) and 
Fig. 7 (4-wire private line) for the sequence 

in which tests are to be performed by the telco 
employee at the data station. If the data set is 
replaced, the defective data set should be tagged 
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DTE l~t~,-RFACE 
Lf AD SW 'CHES 

DTE DATA TERM 'iAL TE! DATA SET ( DCE) 
CON NEC TOR 

DCE 
INTERFACE 
LEAD JACKS 

STORAGE FOR 
INTERFACE 
MODULES 

DISP AY 

PuWER 
SWITCH 

C'l~NECTOR 

<'PKR Ari<~t:tCv ►•r NP JT JAC~S 
' 1"J TrH 

DCE 
INTERFACE 
LEAD 

SWITCHES 

SPKR JACKS 

COMMON 
INTERFACE 
LEAD JACKS 

""l---+-"-l-l- -1NTERFACE 
LEAD 
STATlJS 
I NOi CATORS 

INTERFACE 
MODlJLE 
INSERTED 

TEST 
PO I NTS 

Fig. 1- 921 A Data Test Set-Fr ont Panel 

with a description of the trouhle, carefully packed, 
and returned to the serl'ice center for repair. 
Verif) that the replacement data set is equipped 
with the proper options hefore placing the <lata set 
in service. 

3.05 If the troubie per~ists aftPY- the tests have 
been completPd, proeePd as follows: 

(a) Check that options insta It'd in data set agree 
with those specified on service onlPr 

(b) Verify that customer-providC'd equipment 
(CPE) has been tested and is operating 

properly. 

(c) Check for physical damage to data station 
equipment 

(cl) Verify that all cords and conn ectors are 
properly connected. 

(e) Check for intermittent tro uble in station 
wiring. 

(fl \ erify that data set ard CPE are connected 
to a common ground. 

fgl If trouble persists, request help from 
immediate supervisor. 

4. TEST PROCEDURES 

4.0 1 This part provides the proced ures for t he 
installation and maintenance tests. 
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START 

REPLACE DAT A SET TURN EQUIPMENT 
OVER TO 
CUSTOMER 

YES 
YES 

IS IS NO 
TEST CENTER NOTIFY NO SERVICE 
AVAILABLE SUPERVISION SATISFACTORY 

YES 

REQUEST 
POSSIBLE PRIVATE VERIFY WITH TEST CENTER 

PERFORM LINE TROUBLE. REFER CUSTOMER THAT 

REMOTE TEST TO SECTION 314-410-500 SERVICE IS 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

IS 
THIS FIRST 
DATA SET 

YES 

INSTALLATION 
COMPLETE FOR 
FIRST DATA SET 

NO 

SATISFACTORY 

NO YES 

ARE TEST 
RESULTS 
SATISFACTORY 

PERFORM 
END-TO-END t--------~ 
SELF TEST 

Fig. 2-lnstallation Test Sequence (2-Wire Private Line) 

A. Analog Loopback Self Test 

4.02 This test checks the data set transmitter 
and receiver. The customer interface is not 

checked. Test data generated by the data set is 
looped back internally from the transmitter output 
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to the receiver input. The received data is compared 
to the original data. Data errors and data set 
condition are indicated by the data set status 
lamps. The DL switch can be used to force a loss 
of synchronization to verify that the data set will 
recognize a data set failure condition. 



NO 

REQUEST 
TEST CENTER 
PERFORM 
REMOTE TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

IS 
THIS FIRST 
DATA SETt 

YES 

INSTALLATION COMPLETE 
FOR FIRST OATA SET. 
LEAVE DL SWITCH 
DEPRESSED 

DS 201C-L1D 2-16 
ISS l, SECTION 592-029-52 l 

* IF THE DATA SET IS USED AS AN 
EXTENSION OF A DATA SET 209A-L1 
MULTIPLEX SYSTEM OR AS A SUBRATE 
OFF-NET EXTENSION OF THE DIGITAL 
DATA SYSTEM, THIS TEST CANNOT 
BE PERFORMED. 

t IT IS RECOMMENDED THAT THE 
FIRST SET IN A MULTIPOINT 
SYSTEM BE THE MASTER STATION. 

REPLACE DATA SET 

NOTIFY 
SUPERVISION 

POSSIBLE PRIVATE 
LINE TROUBLE. REFER 
TO SECTION 314-410-500 

NO 

PERFORM DIGIT AL 
LOOPBACK SELF 
TEST* 

TURN EQUIPMENT 
OVER TO 
CUSTOMER 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 
ARE TEST 
RESULTS 
SATISFACTORY 

Fig. 3-lnstallation Test Sequence (4-Wire Private Line) 

4.03 Perform the test as follows: 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress AL and ST switches on data set. 

(3) Observe data set status lamps for at least 
30 seconds. 

Requirement: MC lamp is off continuously. 
All other lamps are lighted. 

(4) Depress RO switch on data set. 
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RECEIVE TROUBLE REPORT 

IS THIS THE YES 
THIRD TROUBLE 
REPORT 

NO 

HAVE CUSTOMER AT EACH 
STATION PERFORM ANALOG 
LOOPBACK AND RECEIVER 
MARGIN SELF TESTS 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

HAVE CUSTOMER PERFORM 
ENO-TO-ENO SELF TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

NOTIFY 
'ilUPERVISION 

IS TEST 
CENTER 
AVAILABLE 

NO 

VERFIY WITH CUSTOMER 
THAT CIJSTOMER PROVIDED 
EQUIPMENT IS OPERA TING 
PROPERLY 

DISPATCH TO STATION 
TO TEST DATA SET 

IS CUSTOMER ~ 1NO 
PROVIDED EQUIPMENT --+ 
OPERATING PROPERLY 

YES 

DISPATCH TO STATION 
TO TEST DATA SET 

CLOSE TROUBLE 
REPORT 

NOTIFY 
SUPERVISION 

YES 

ARE TEST 
RESULTS 
SATISFACTORY 

llEQUESl TEST 
GENTER PERFORM 
llEMOTE TEST TO 
STATION B 

YES 

llEQUEST TEST 
GENTER PERFORM 
llEMOTE TEST TO 
:STATIOli A 

NO 

Fig. 4-c::learing Trouble Report (2-Wire Private Line) 
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POSSIBLE PRIVATE LINE 
TROUBLE. REFER TO 
SECTION 314-410-500 



RECEIVE TROUBLE REPORT 

IS THIS THE 
THIRD TROUBLE 
REPORT 

NO 

HAVE CUSTOMER AT EACH 
STATION PERFORM ANALOG 
LOOPBACK AND RECEIVER 
MARGIN SELF TESTS* 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

HAVE CUSTOMER PERFORM 
DIGITAL LOOPBACK SELF TEST* 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

VERFIY WITH CUSTOMER 
THAT CUSTOMER PROVIDED 
EQUIPMENT IS OPERATING 
PROPERLY 

IS CUSTOMER 
PROVIDEO EQUIPMENT 
OPERA TING PROPERLY 

YES 

OISPATCH TO STATION 
TO TEST DATA SET 

NOTIFY 
SUPERVISION 

IS TEST 
CENTER 
AVAILABLE 

NO 

DISPATCH TO STATION 
TO TEST OATA SET 

CLOSE TROUBLE 
REPORT 

NOTIFY 
SUPERVISION 

NO 
IS THIS SET 
A SUBRATE OFF
NET EXTENSION 
OF DDS 

YES 

ARE TEST 
RESULTS 
SATISFACTORY 

REQUEST TEST 
CENTER PERFORM 
REMOTE TEST TO 
STATION B 

YES 

ARE TEST NO 

DS 201C-L1D 2-16 
15S 1, SECTION 592-029-521 

POSSIBLE DDS TROUBLE. 
REFER TO 
SECTION 314-901-300 

POSSIBLE PRIVATE LINE 
TROUBLE. REFER TO 
SECTION 314-410-500 

RESULTS >------..J 
SATISFACTORY 

REQUEST TEST 
CENTER PERFORM 
REMOTE TEST TO 
STATION A 

* IF THE DATA SET IS USED AS AN 
EXTENSION OF A DATA SET 209A-L1 
MULTIPLEX SYSTEM OR AS A 
SUBRATE OFF-NET EXTENSION OF 
THE DIGITAL DATA SYSTEM, THIS 
TEST CANNOT BE PERFORMED 
BY THE CUSTOMER. 

Fig. 5-Clearing Trouble Report (4-Wire Private Line) 
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START 

PERFORM ANALOG 
LOOPBACK 
SELF TEST 

PERFORM 
INSTALLATION 
TESTS 

REPLACE 
te------------- DATA SET 

PERFORM ANALOG 
LOOPBACK 
START-UP TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

PERFORM 
END-TOI-END 
START-UP 
TEST 

NIITIFY 
SUPERVISION 

NO 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

CLOSE 
TROUBLE 
REPORT 

Fig. 6-Mc1intenanc,e Test Sequence (2-Wire Private Line) 

Requirement: RS and CS lamps go off. 
MC lamp lights. If data set is optioned for 
switched carrier (option XA or XE), CO lamp 
goes off. If data set is optioned for continuous 
carrier (option XB or XC), CO lamp r,emains 
lighted. 

(5) Release RO switch. 

Requirentent: All lamps are lighted except 
MC. 
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(6) Depress DL switch on data set. 

Requirement: MC lamp blinks. All other 
lamps are lighted. 

(7) Release DL, AL, and ST switches. 

Requirement: ON, MC, and MR lamps are 
lighted. All other lamps are off. 
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PERFORM ANALOG 
LOOPBACK 
SELF TEST* 

PERFORM 
INSTALLATION 
TESTS 

REPLACE ____________________ __, DATA SET 

NO 

REPLACE 
DATA SET 

PERFORM 
DIGITAL 
LOOPBACK 
TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

NO 
PERFORM ANALOG ARE TEST 
LOOPBACK RESULTS 
TEST SATISFACTORY 

YES 
NO 

PERFORM 
DIGITAL 
LOOPBACK 
START-UP TEST 

YES 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

PERFORM ANALOG IS DATA SET 
LOOPBACK MASTER ON 
START-UP TEST MULTIPOINT 

SERVICE 

IS DATA SET 
REMOTE ON 
MULTIPOINT 
SERVICE 

YES 

IS SERVICE 
SATISFACTORY 

ARE TEST PERFORM DIGITAL 
RESULTS LOOPBACK 
SATISFACTORY START-UP TEST 

NO 

NOTIFY 
SUPERVISION 

*IF THE DATA SET IS USED AS AN 
EXTENSION OF A DATA SET 209A-L1 
MULTIPLEX SYSTEM OR AS A SUBRATE 
OFF-NET EXTENSION OF THE DIGITAL 
DATA SYSTEM, THIS TEST CANNOT 
BE PERFORMED. 

YES 

CLOSE 
TROUBLE 
REPORT 

Fig. 7-Maintenance Test Sequence (4-Wire Private line) 

B. Digital loopback Self Test (4-Wire Private line) 

4.04 This test checks the transmitter and receiver 
of a local and a distant data set and the 

facilities connecting the data sets. The customer 
interfaces are not checked. Test data generated 
and transmitted by the local data set is looped 
back internally from the receiver output to the 
transmitter input of the distant data set and 
retransmitted. This data is received by the local 
data set and compared to the original data. Data 
errors and data set condition are indicated by the 
status lamps on the local data set. The distant 
data set may be a 201C-L1D or a 201C-Ll. 

4.05 Perform the test as follows: 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) On local data set, depress ST switch. 

Requirement: TM lamp lights. 

(3) Contact distant data station and have DL 
switch on data set depressed. Verify that 

TM lamp is lighted. 

Requirement: On local data set, all lamps 
are lighted except MC. 
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(4) On local data set, depress DL switch. 

Requirement: MC lamp blinks. All other 
lamps are lighted. 

(5) Observe MC lamp for ten 1-minute pt!riods. 

Requirement: MC lamp does not blink 
more than an average of two blinks per 
I-minute period. 

(6) Contact distant data station and have DL 
switch on data set released. Verify that 

TM lamp is off. 

(7) On local data set, release DL and ST switches. 

Requirement: TM lamp goes off. 

C. End-to-End Self Test 

4.06 This test checks the transmitter and receiver 
of a local and a distant data set and the 

facilities connecting the data sets. The customer 
interfaces are not checked. Identical test data is 
generated by both data sets, transmitted by one 
of the data sets, and compared to the data gen,~rated 
by the receiving data set. Data errors and data 
set condition are indicated by the status lamps on 
the data sets. The distant data set may be a 
201C-L1D or a 201C-Ll. 

2-Wire Private Line 

4.07 Perform the test as follows: 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end self test. 

(2) Ensure that neither data set is transmitting 
or receiving data. 

(3) On transmitting data set, depress ST switch. 

Requirement: All lamps are lighted except 
co. 

(4) On receiving data set, depress ST and RO 
switches. 

Requirement: All lamps are lighted except 
RS, CS, and MC. 
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(5) On transmitting data set, depress DL switch. 

.Requirement: On receiving data set, MC 
I.amp blinks. 

Note: If transmitting data set is not a 
201C-L1D, MC lamp on receiving data set will 
not blink. 

(6) On transmitting data set, release DL switch. 

(7) On receiving data set, observe MC lamp 
for ten I-minute periods. 

Requirement: MC lamp does not blink 
more than an average of two blinks per 
1-minute period. 

(8) Perform end-to-end self test in opposite 
direction by releasing RO switch on original 

receiving data set and depressing RO switch on 
original transmitting data set. 

(9) Repeat (5) through (7). 

(10) On both data sets, release test switches. 

Requirement: On both data sets, TM 
lamp goes off. 

4-Wir,e Private Line 

4.08 Perform the test as follows: 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end self test. 

(2) Ensure that neither data set is transmitting 
or receiving data. 

(3) On both data sets, depress ST switch. 

Requirement: On both data sets, all lamps 
are lighted except MC. 

(4), On both data sets, depress DL switch. 

Requirement: On both data sets, MC lamp 
blinks. 

Note;: If one data set is not a 201C-L1D, 
MC lamp on other data set will not blink. 



(5) On both data sets, release DL switch. 

(6) On both data sets, observe MC lamp for 
ten I-minute periods. 

Requirement: On both data sets, MC 
lamp does not blink more than an average of 
two blinks per 1-minute period. 

(7) On both data sets, release ST switch. 

Requirement: On both data sets, TM 
lamp goes off. 

D. Receiver Margin Self Test 

4.09 In this test, the data set is in the analog 
loopback mode, but the receiver compromise 

equalizer is bypassed and the distortion threshold 
at which the MC indicator will light is reduced. 
The MC indicator acts not only as an indicator of 
errors in the locally looped data stream, but also 
blinks on for 50 ms whenever the peak signal 
distortion measured by the demodulator exceeds 
the "half-way" point to the receiver decision 
threshold. The DL switch can be used to force 
an out-of-sync condition and cause the MC indicator 
to blink. 

4.10 Perform the test as follows: 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress AL and RT switches on data set. 

(3) Observe data set status lamps for at least 
30 seconds. 

Requirement: MC and MR lamps are off. 
All other lamps are lighted. 

(4) Depress DL switch on data set. 

Requirement: MC lamp blinks. 

(5) Release DL switch. 

Requirement: MC lamp goes off. 

STEP ACTION 

DS 201C-L1D 2-16 
ISS 1, SECTION 592-029-521 

(6) Release AL and RT switches. 

Requirement: ON, MC, and MR lamps are 
lighted. All other lamps are off. 

E. Remote Test 

4.11 This test allows a test center to check the 
data set transmitter and receiver and the 

facilities connecting the data set and the test center. 
The customer interface is not checked. 

2-Wire Private Line 

4.12 For a 2-wire private line, an end-to-end self 
test is performed with a test center replacing 

one of the data sets. Refer to paragraph 4.07 
for the required test procedures. 

4-Wire Private Line 

4.13 For a 4-wire private line, test data is 
generated and transmitted by a test center. 

This data is looped back internally from the receiver 
output to the transmitter input of the data set 
and retransmitted. The data is received by the 
test center and compared to the original data. 
Perform the test as follows: 

(1) Contact test center and request a remote 
test. 

(2) When directed by test center, depress DL 
switch on data set. 

Requirement: TM lamp lights. 

(3) Test center performs remote test. 

(4) When directed by test center, release DL 
switch on data set. 

Requirement: TM lamp goes off. 

F. Initial Test Setup for 921 A DTS 

4.14 Perform the initial test setup for the 921A 
DTS when used to test DS 201C-L1D as 

follows: 

VERIFICATION 

1 Connect data set to DTS using interface cable 
and Electronic Industries Association (EIA) 
adapter cord provided with DTS. 
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STEP AC:TION 

Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
cord is equipped with a 37-pin female connector 
and a 25-pin male connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 
customer interface connector on data set. 

2 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

3 

4 

5 

Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove EIA RS-232-C interface module from 
storage and ensure that all !?.5 interface module 
switches are in TERM position. 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position. 

11 

12 

13 
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Enter 62 on keyboard. 

Note: To delete a wrong entry or.. keyboard 
during any test, press back arrow (- ). 

Press GO. 

Enter 24. 

VERIFICATION 

Data set ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs self tests. 
If DTS is defective, display reads
TEST FAILED 
If DTS is satisfactory, display reads
DATA SET: 

Display reads
D AT A SET: 62 

Display reads
BIT RATE: 

Display reads
BIT RATE: 24 



STEP 

14 

ACTION 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

G. Analog Loopback Test 

4. 15 In this test, an analog loopback block error 
run is performed. The block error run 

checks the data set transmitter and receiver and 
the customer interface. Test data is generated by 
the 921A DTS and looped back internally from the 

STEP ACTION 

1 Ensure that initial test setup described 
paragraph 4.14 has been performed. 

2 On data set, depress AL switch. 

3 On DTS, enter 55. 

4 Press GO. 

5 Enter 5. 

6 Enter 2. 

7 Enter 01024. 

8 Enter 0300. 

in 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 

DS 201C-L1D 2-16 
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VERIFICATION 

Display reads-
TEST SEQ: 

data set transmitter output to the receiver input. 
The received data is compared to the original data 
by the DTS. Data errors are indicated by the DTS 
display. 

4.16 Perform the test as follows: 

VERIFICATION 

Display reads
TEST SEQ: 

TM lamp lights. 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1= BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0300 SECONDS 
Display then reads-
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STEP 

9 

ACTION 

D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

On data set, release AL switch. 

H. CA-CB (RS-CS) Interval Test 

4. 17 This test measures the interval between 
the time the request-to-send (CA) lead is 

STEP 

1 

2 

3 

4 

ACTION 

Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

On data set, depress AL switch. 

On DTS, enter 30. 

Press GO. 

VERIFICATION 

BLK JRCVD=0000 E,RR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: No blocks in error. 

TM lamp goes off. 

turned on and the clear-to-send (CB) lead turns 
on. 

4. 18 Perform the test as follows: 

VERIFICATION 

Display reads
TEST SEQ: 

TM lamp lights. 

Display reads
TEST SEQ: 30 

Display reads RS-CS (CA-CB) interval in 
milliseconds. 

Note 1: Only the option actually installed 
in the data set need be tested. Requirement: 

Note 2: To repeat test,, press A. 

5 On data set, release AL :,witch. 

I. Transmitter Clack Test 

4.19 This test measures the frequency of the 
transmitter clock signal, DB (SCT), on the 

transmitter signal element timing lead. 
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Option XA-7 to 11 ms 

Option XB- 7 to 11 ms 

Option XC-0 to 2 ms 

Option XE-138 to 158 ms 

TM lamp goes off. 

4.20 Perform the test as follows: 



STEP 

1 Ensure that initial tit - , described in 
paragraph 4.14 ha~ fAa" ~ed. 

2 Enter 47 48 17 47. 

3 Press GO. 

4 Enter 04 03. 

5 Press GO. 

6 Press GO. 

J. Transmitter Output Test 

4.21 This test uses the 
the output level of t1 

with the DTS providing the pr 

STEP 

1 in 

OS 201C-L1D 2-16 
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VERIFICATION 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 47 48 17 47 

Display reads (briefly)
TEST COMPLETE 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
SW CONN: X=04 Y=03 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (brief!y)-
CROSS CONNECTIONS MANUALLY SET 

Display then reads transmitter clock frequency 
in hertz. 

Requirement: 2399 to 2401 Hz. 

Display reads (briefly)-
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (briefly)-
CROSS CONNECTIONS MANUALLY SET 

Display then reads (briefly)
TEST COMPLETE 
Display then reads-
TEST SEQ: 

4.22 Perform the test as follows: 

VERIFICATION 

Display reads
TEST SEQ: 
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STEP ACTION 

2 Connect data set to DTS using telephone 
interface cable and adapter cord provided with 
DTS. 

Note: The telephone interface cable is 
equipped with two 9-pin connectors. The 
6-inch adapter cord is equipped with a 9-pin 
connector and a double-facud, 25-pin connector. 
Connect interface cable from 9-pin telephone 
connector on left side of DTS to 9-pin connector 
on adapter cord. Insert double-faced, 25-pin 
connector on adapter cord between telephone 
line connector on data set and telephone line 
cord. 

3 On front of DTS: 

4 

5 

6 

7 

8 

(a) Connect meter leads from LINE-
TRMT terminals T and R to INPUTS-METER 
jacks + and -. 

(b) Set TALK/DATA switch to DATA. 

(c) Set SPKR ,TACKS/RCV LINE switch to 
RCV LINE. 

Enter 36. 

Enter 1. 

Enter 11. 

Enter 6. 

Press GO. 

9 Disconnect meter leads, telephone interface 
cable, and adapter cord. 
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VERIFICATION 

Display reads-
'rEST SEQ: 36 RS=? (0 OR 1) 

Display reads-
TEST SEQ: 36 RS=l (0 OR 1) 

Display reads-
:11 R=,? 1=135 6=600 9=900 0=N 

Display reads (briefly)-
:11 R=06 1=135 6=600 9=900 0=N 
Display then reads--

Display reads (briefly)
TEST COMPLETE 
Display then reads transmitter output level in 
m V ac and dBm . 

. Requirement: -2.0 to +2.0 dBm 



K. Digital Loopback Test (4-Wire Private Line) 

4.23 This test checks the transmitter and receiver 
of a local and a distant data set and the 

facilities connecting the data sets. The customer 
interface at the distant data set is not checked. 
Test data is generated by the 921A DTS and 
transmitted by the local data set. This data is 

STEP 

1 

2 

3 

4 

5 

6 

7 

ACTION 

Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

Contact distant data station and have DL 
switch on data set depressed. 

On DTS, enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

8 Enter 0900. 

DS 201C-L1D 2-16 
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looped back internally from the receiver output to 
the transmitter input of the distant data set and 
retransmitted. The data is received by the local 
data set and compared to the original data by the 
DTS. Data errors are indicated by the DTS display. 

4.24 Perform the test as follows: 

VERIFICATION 

Display reads
TEST SEQ: 

TM lamp lights on distant data set. 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
BLK RCVD=0000 ERR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
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STEP 

9 

AC:TION 

Contact distant data station and have DL 
switch on data set released. 

L. End-to-End Block Error Test 

4.25 This test checks the transmitter and receiver 
of a local and a distant data set and the 

facilities connecting the data sets. The customer 
interfaces are also checked. Identical test data is 
generated by 921A DTSs at both data sets. This 
data is transmitted by one of the data sets and 

AC:TION 

1 Establish voice communication between the 
data stations and arran1:ie to conduct an 
end-to-end block error test. 

Note 1: If distant station is not equipped 
with a 921A DTS, use a test set that provides 
at least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

Note 2: Procedure at transmitting station 
must be performed first. 

ytllFICA TION 

At end of tJ;;t, diiplay reads TEST COMPLETE, 
total BY!'\C ~~a, total blocks received, and 
total blQCJS i}) error. 

Jrle11.flef'ft: Total blocks in error 
less t-.,9. 

TM ~~ '" off on distant data set. 

are 

compared t, t(le ~ta 
the recei~~!J ~t\il jilt. 
by the I) .. ~-

generated by the DTS at 
Data errors are indicated 

,r·:1.,-

2-Wire Prif1J \i'4f 
4.26 Pel'(ljll"m the test as follows: 

',llff!IFICA TION 

At transmitting station, peirform Steps 2 
through 6. 

2 

3 

4 

5 

Pae• 18 

Ensure that initial test !letup described in 
paragraph 4.14 has been performed. 

Enter 53. 

Press GO. 

Enter 5. 

Displ~y ri!· s (briefly)
SELi("f iOR TEST 
Display th reads--
lD=D'f O=SP l=MK 2=2047 5=511 6=63 



STEP 

6 

ACTION 

Place data set in data mode. 

At receiving station, perform Steps 7 
through 15. 

7 

8 

9 

10 

11 

12 

13 

Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

Enter 54. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Place data set in data mode. 

14 Enter 0900. 

Note: To perform functions listed below, 
press associated key. Keys A through D 
function at receiving station only. Keys E 
and F function at transmitting station only. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

OS 201C-L1D 2-16 
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VERIFICATION 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read-
511 BIT ERROR TEST 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 54 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
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STEP ACTION 

15 Perform the end-to-end block error test in 
the opposite direction. The receiving station 
now becomes the transmitting station. 

4-Wire Private Line 

4.27 Perform the test as follows: 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end block error test. 

Note: If distant station is not equipped with 
a 921A DTS, use a test set that provides at 
least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

At both stations, perform Steps 2 through 
8. 

2 

3 

4 

5 

6 
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Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

Enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

VERIFiCA TION 

[f sync is lost during test, display flashes 
OSYN.. If this occurs, test must be repeated 
by pn,ssing A. 
At end of test, display reads TEST COMPLETE, 
total :,ync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 23. 

VERIFiCA TION 

Display reads
'TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
,SELECT ERROR TEST 
Display then reads--
D= DT 0=SP l=MK 2=2047 5=511 6=ti3 

Display reads (briefly)
,511 BIT ERROR TEST 
Display then reads--
l=BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 



STEP 

7 Enter 01024. 

ACTION 

8 Enter 0900. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

M. Start-Up Tests 

4.28 The start-up tests check the ability of the 
data set to begin error-free transmission. 

In these tests, the 921A DTS (1) starts transmitting 
a 128-bit word, (2) stops transmitting the word, 
and (3) checks the word for errors. This sequence 
of operations is automatically repeated for the 
duration of the tests. 

4.29 Three types of start-up tests can be performed. 

DS 201C-L 1D 2-16 
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VERIFICATION 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 23. 

• Digital Loopback: The local data set 
is placed in the data mode and the distant 
data set is placed in the digital loopback 
mode. Both local and distant data sets 
must be equipped with switched carrier. 

• End-to-End: Both local and distant data 
sets are placed in the data mode. Either 
the local or distant data set must be equipped 
with switched carrier. 

• Analog Loopback: The local data set 
is placed in the analog loopback mode. The 
local data set must be equipped with switched 
carrier. 

Analog Loopback Start-Up Test 

4.30 Perform the test as follows: 

STEP ACTION VERIFICATION 

1 If continuous carrier (option XB or XC) is 
installed in data set, temporarily install switched 
carrier (option XA). 
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STEP 

2 

3 

4 

5 

6 

7 

ACTION 

Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

On data set, depress AL switch. 

On DTS, enter 67. 

Press GO. 

Enter 2. 

Enter 2. 

8 Press A. 

9 

10 
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Note 1: When A is pressed, a count may 
appear on BLK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

On data set, release AL switch. 

Note: If switched carrier (option XA) was 
temporarily installed in data set :n Step 1, 
leave this option installed until all remaining 
tests are completed. 

VERIFICATION 

Display reads-
TEST SEQ: 

'I'M lamp lights. 

Display reads
TEST SEQ: 67 

Display reads-
1 =ONE WAY 2=IR SW :l=IR CONT 

Display reads-
'I'RMT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 

Display reads-
BLK RCVD=0000 ERR=0000 -x-=0000 
F'rom this point, ELK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Requirement: Zero count on ERR and * 
displays. 

TM lamp goes off. 



Digital Loopback Start-Up Test (4-Wire Private Line) 

4.31 Perform the test as follows: 

STEP ACTION 

1 If continuous carrier (option XB or XC) is 
installed in local or distant data set, temporarily 
install switched carrier (option XA). 

2 

3 

4 

5 

6 

7 

8 

Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

Contact distant data station and have DL 
switch on data set depressed. 

On DTS, enter 70. 

Press GO. 

Enter 2. 

Enter FF FF FF 16 16 01 31 32 33 02 53 54 
41 52 54 03. 

Note: To delete last character entered, press 
back arrow (+-). 

Enter 2. 

9 Press A. 

Note 1: When A is pressed, a count may 
appear on BLK RCVD, ERR, and/or* display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

DS 201C-L1D 2-16 
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VERIFICATION 

Display reads-
TEST SEQ: 

TM lamp lights on distant data set. 

Display reads
TEST SEQ: 70 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads (briefly)-
ENTER HEX CHARS 
Display then fills with 32 "?"s. 

Display reads (briefly)
FFFFFF16160131323302535441525403 
Display then reads-
TRMT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 

Display reads-
ELK RCVD=0000 ERR=000O * =0000 
From this point, BLK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 
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STEP 

10 

11 

ACTION 

At end of about 1 minute, press D. 

Contact distant data station and have DL 
switch on data set released. 

Note: If switched carrier (option XA) was 
temporarily installed in local or distant data 
set in Step 1, leave this option installed until 
all remaining tests are completed. 

VERIFICATION 

.Requirements: Count of less than 2 on 
l~RR display and zero count on * display. 

TM lamp goes off on distant data set. 

End-to-End Start-Up Test operating control of the test. Perform the test 
as foUows: 

4.32 In this test, one end is arbitrarily selected 
as the controlling station. This station has 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-up test. 

Note 1: For 4-wire service, if continuous 
carrier (option XE or XC) is installed in data 
set at controlled station, temporarily install 
switched carrier (option XA). 

Note 2: Procedure at controlled station 
must be performed first. 

At controlled station, pe1·form Steps 2 
through 7. 

2 

3 

4 

5 

6 
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Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

Enter 68. 

Press GO. 

For 2-wire service, enter 2. 
For 4-wire service with switched carrier (option 
XA) at controlling station, enter 2. 
For 4-wire service with continuous carrier 
(option XE or XC) at controlling station, enter 
3. 

Place data set in data mode. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 68 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 



STEP 

7 

ACTION 

Press A. 

Note: When A is pressed in Step 14, a 
count may appear on BLK RCVD, ERR, 
and/or * display. If this occurs, press C to 
clear displays. 

At controlling station, perform Steps 8 
through 15. 

8 

9 

11 

12 

13 

Ensure that initial test setup described in 
paragraph 4.14 has been performed. 

Enter 67. 

Press GO. 

For 2-wire service, enter 2. 
For 4-wire service with switched carrier (option 
XA) at controlling station, enter 2. 
For 4-wire service with continuous carrier 
(option XB or XC) at controlling station, enter 
3. 

Enter 2. 

Place data set in data mode. 

14 Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

OS 201C-L1D 2-16 
155 1, SECTION 592-029-521 

VERIFICATION 

Display continues to read
PRESS A TO START 

Display reads-
BLK RCVD=0000 ERR=0000 * =0000 
After A is pressed at controlling station, BLK 
RCVD display counts number of blocks received, 
ERR display counts number of received blocks 
in error, and * display counts number of 
times DTS transmitted a block but did not 
receive a block. All displays stop counting 
when D is pressed at controlling station. 

Requirements: Count of less than 2 on 
ERR display and zero count on * display. 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 67 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads-
TMRT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 

On DTS, DSR indicator lights 
(data set ready lead on) 
Display continues to read
PRESS A TO START 

Page 25 



2-16 DS 201C-L1D 
SECTION 592-029-521 

STEP 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

ACTION 

15 At end of about 1 minute, press D. 

VERIFICATION 

Display reads-
BLK RCVD=0000 ERR=0000 * =0000 
From this point, ELK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and -X· 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Jlequi'rements: Count of less than 2 on 
ERR display and zero count on * display. 

Note: If switched carrier (option XA) was 
temporarily installed in data set at controlled 
station, leave this option installed until all 
remaining tests are completed. 

5. REFERENCES 

5.01 Additional information concerning the testing 
of DS 201C-L1D is contained in the following 

publications: 

SECTION 

107-402-100 

314-410-500 

314-901-300 

314-919-300 
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TITLE 

921A Data Test Set-Description 
and Operation 

Voice Bandwidth Private Line 
Data Circuits--Tests and 
Requirements 

Digital Data System-Serving 
Test Center-Two-Point Private 
Line Circuit-Maintenance 
Procedures 

Digital Data Sysl!em- Subrate 
Off-Net Extension Arrange
ments-Maintenance 

SECl'ION 

592-029-120 

592-02!1-220 

592-02!)-520 

592-031!-300 

666-511-501 

666-511-504 

TITLE 

Data Set 201C-L1D-Transmitter
Receiver-- Description and 
Operation 

Data Set 201C-LID-Transmitter
Receiver-- Installation and 
Connections 

Data Set 201C-L1D-Transmitter
Recei ver-Test Procedures 
Using 914-Type Data Test Set 

Data Set 209A-Ll -Transmitter
Receiver-Maintenance 

Test of Data Services Provided 
by Data Set 201C From a 
Private Line Testroom 

Test of Data Services Provided 
by Data Set 209A-Ll From a 
Private Line Testroom 

5.02 Detailed information concerning DS 201C-L1D 
is contained in CD- and SD-1D290-01. 
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1. GENERAL 
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13 

14 

1.01 This section describes the physical and 
functional characteristics of data set (DS) 

202S (Fig. 1). The key telephone set shown is 
required if manual calling and/or answer is needed. 
General operating information is also included. 

1.02 This section is reissued to show DS 202S-Ll, 
-Ll/2, -Ll/3, -Ll/2/3, -LIA, -LlA/2, -L1A/3A, 

and -L1A/2/3A rated manufacture discontinued (MD). 
The replacing data sets are DS 202S-LlC, -LlC/2, 
-L1C/2/3B, and -L1C/3B. Circuit pack (CP) JY2 
(reverse channel) is also rated MD, and is replaced 
by CP JY3. CP JY3 meets requirements for 
registration. The replacing data sets provide the 
following new options and features not provided 
on earlier DS 202S-type: 

• Echo suppressor enable installer option-This 
option eliminates echo prob!-ems that may 
be encountered during startup over satellite 
transmission circuits. This option cannot 
be used with reverse channel 
installed. 

• Carrier controlled tu ... around installer 
option-This option delays turnon of the 
clear-to-send circuit until the remote data 
set has entered the receive mode. 

• Early data set ready indication installer 
option- With this option installed, the 
data-set-ready circuit turns on at the 
beginning of the answer tone sequence in 
the called data set. 

• An adjustable output level of -4 to -12 
dBm is provided. This can be adjusted to 
a fixed output level of -4 dBm whenever 
FCC registration requires this value to be 
met. 

• A filter is provided to prevent "glitches" 
from causing a call disconnect during talk 
to data transfer. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-Data Set 202S With 256SHK Telephone Set 

• A filter is provided on the request to send 
circuit to eliminate contact boun<'e prnhlems 
sometimes encountered when 11,1ng tlw 
914-type data test set. 

• The transmit shaping fi ter is modified to 
improve performance when used with DS 
202C'-type. 

• The filter on the Dl learl of the telephone 
interface is improved to prevent noisP from 
causing the data set to enter the data mude . 

Since this reissue constitutes a general revision, 
arrows ordinarily used to indicate changes ha,e 
been omitted. 

1.03 OS 202S is intended for use 011 2 wire 
switched network circuits at sµeeds up to 

1200 bps. An optional reverse channel allows the 
set to signal at up to 5 bps in the opposite dirl'<'lion 
to the signal on the primary channel. 

1.04 The following is a speeifieation s11n1mar~ 
for DS 202S. 
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Operation: Nonsynchro nous, oinr.ry, serial. 

Modulatio n: Frequency shift keying. 

Rate: Up to 1200 bps on 2-wire L ,vitched 
net\\ ork. 

Interface Voltag es: Electronic Industries 
Association (EIA) Standard RS-232-C. 

,'rlode: Simplex {1-way) or half-duplex 
i2-way nonsirnultaneous). 

Customer Interface Connection: 
Customer-provi ded equipment must connect 
via a 25-pin Cinch or Can non DB-19604-432 
(mal \ connecto r plug wit h Cinch DB-51226-1 
hood (or equivalents). Interface cable must 
not exceed 50 feet in length per EIA Standard 
RS-232-C'. 

Power: 105 to 129 Vac at 57 to 63 Hz; 
7 watts maximum per data set. 



Environment: Ambient temperature = 
4 to 49° Celsius (40 to 120°F), relative 
humidity = 20 to 95 percent. 

Note: These environmental conditions are 
valid only under the condition that no 
condensation occurs. 

Dimensions: Height 5.6 cm, width 14.7 
cm, depth 27.4 cm (2.2 in. by 5.8 in. by 
10.8 in.). 

Weight: 2 kg (4.3 lbs) 2.4 kg (5.2 lbs) 
with reverse channel and KS-21239 transformer. 

Compatibility: Line signal compatible 
with all DS 202-type on switched network. 
Call setup sequence difference between 202C 
and 202S-Ll (MD) may require modification 
of latter or replacement with 202S-L1A (MD) 
or 202S-L1C. 

Installation Configuration: Single set 
or multiple, automatic calling and/or answer. 

Testing: Two local modes are local self 
test and analog loopback; also, a remote 
test capability is provided. 

1.05 A DS 202S multiple installation may be 
configured in one of two ways. 

• Up to five stand-alone (individually housed) 
sets may be connected to a key telephone 
set (565HK or 2565HK). A KS-21253-L3 
adapter is used to interconnect each of the 
sets to one of the line keys on the telephone 
set. 

• A maximum of 24 data sets may be installed 
in a single cabinet in installations using three 
40Al (MD), 40A2 (MD), or 40A3 (or 
combinations of the three) data mountings. 
Each 40A-type data mounting can house up 
to eight sets, and a maximum of three 
mountings may be installed in one of the 
available cabinets. Smaller cabinets are 
available for stations using less than three 
data mountings. The data mounting provides 
power, access to the service line for testing, 
and the necessary hardware to rack-mount 
the data set. 

2. DESCRIPTION 

DS 202S 2-18 
ISS 3, SECTION 592-028-100 

2.01 This description contains information applicable 
to the following data set list codes. 

MD sets: 202S-Ll, -Ll/2, -Ll/3, -Ll/2/3, 
-Ll/3A, -Ll/2/3A, 202S-LlA, -LlA/2, -L1A/3A, 
-L1A/2/3A 

Orderable codes: 202S-LlC, -LlC/2, -L1C/2/3B, 
-LlC/3B 

PHYSICAL DESCRIPTION 

2.02 A description of the DS 202S list codes 
follows: 

• The basic data set (Fig. 2) is a circuit pack 
with a faceplate coded -LlC. 

• The housing, power transformer (with cord) 
and interface assembly (coded 47A-type data 
mounting) are specified by adding /2 to the 
basic data set code, eg, 202S-L1C/2. 

• The reverse channel circuit pack (coded 
JY3) is ordered by adding /3B to the data 
set code, eg, 202S-L1C/2/3B. For existing 
service, JY2 (specified by /3A) can be used 
on 202S-Ll and shall be used on DS 202S-LlA. 
The MD reverse channel circuit pack specified 
with /3 (coded JYl) cannot be used on DS 
202S-LlA or C, but may be used on DS 
202S-Ll. 

A. Data Sets 202S-l1 (MD), -LIA (MD), and -llC 

2.03 These list codes specify the basic data set, 
which is a printed wiring board measuring 

3.8 cm high, 14.2 cm wide, and 26.4 cm long (1.5 
in. by 5.6 in. by 10.4 in.). The data set weighs 
0.7 kg (1.5 lb). A faceplate is provided which 
contains the status indicators described in Table 
A and the three test switches covered in Part 3. 
All interconnections to the circuit pack are made 
via a connector at the rear of the board. The 
additional circuitry of the -LlC is accommodated 
on a mother-daughter board arrangement, as opposed 
to the single-board arrangement of earlier models. 
Data mounting arrangements have not been changed. 

2.04 The miniature rocker switch assemblies 
(Fig. 2 and 3) S2, S3 and S4 allow the 

telephone company (telco) employee to select options 
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Fig. 2-0oto Set 202S-ll (-llA Is Similar) 

and set transmit signal !Pvels. :-;" i•< '1 S:l ; , , u. ,I 
to the faceplate on rn; 202S L 1 ,ind LI,\ a11t 
used to set the tran~mit signal 1,,n•l and t1'· rpn rs,· 
channel option. For DS 202S-LI \, S.< alsn prc,rnl,•s 
the transmit-only option S-l, not u,,,t1 on l •s 
202S-Ll or -LlA, is used to sPl 1lw transr •t ~1gn.d 
level on DS 202S-Llf', while S;1 prmi IL•s ti rpH•s· 

cha nnel and transmit-only op•ions 'l ,rng ,. 11 h t1' 
th r ee new options: e('ho supprPs,or er a'ill, c.1rr er 
controlled turnaroun<l. ~arl, C'(' I DSR I in, ic,1110n 
All options are listed in TahlP B. 

B. Doto Sets 202S-l1 / 2 (MD), -ltA12 (MO•, and 
-llC /2 

2.0S These list codes ,p,·cif) t lit' b:l ·•<· ".;t .mt! 
alone" configuration ThP~ con i,;t »f the 
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basic data set prenously descri hed, enclosed in a 
housing. 

2 06 The housing 1s an extruded aluminum shell 
measuring 5.6 cm high, 14.7 cm wide, and 

:!, I l'lll deep (2 2 in. hy 5.8 in. by 10.8 in). The 
" t ,reighs 1 kg (2.3 lb) 1.;i kg (3.2 lb) with 
h S-212:l!I transformerj ( Fig. -1 •. The front cover 
is molded black plastic with seYen translucent 
iiLs1gnations and a cutout for the test switc hes . 
The rpar cover is also molded black plastic with a 
cu•out for the two interface connectors and the 
po,,·,·r rnrd. 

2.07 A KS-21239-Ll (MD), -14 (MD), or -15 
transformer, ~113F (1-foot long) telephone 

st·t cord and a line cord are included wit h the 



INDICATOR 

ON 

TR (Terminal Ready ) 

MR (Mo dem Ready ) 

RS (Re qu est -to-S end) 

CS (Clear-to-Send) 

CO (Carrier On) 

TM (Test Mode) 

TABLE A 

STATUS INDICATORS 

---
DESCRIPTION 

Lighted when power 1s applu·d tn d,1 ,1 " 

-
Lighted when clata-term111ai-n"1dy !, ad 1s 1,,, 

-
Lighted when data-5et-reacly 1,-arl is 011 

-

-

DS 202S 2-18 
ISS 3. SECTION 592-028-100 

--- -
-----

Lighted when requ est-lo-s,•1HI il'ad i, 011 

- -- - --
Lighted when clear-to-send !t'ari is 011 

-
Lighted when received lnw ,1gnal dt'll'l'tor l,•,1d s ()I/ 

Lighted when any of tlw thrl'P test switl'iw, :1r,-d,•prC',St'< It t<xtmgrnsht<s 
if an error is detPeted in the local st'lf test t'l<Hk 

Note: All indi cators are lighted when the RT or LT key i, d~prt'"ed. 

DAUGHTER 
BOARD 

SWITC H S3 

SWITCH S4 

Fig. 3 - Data Set 202S-LIC 
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FEATURE DESIGNATION 

ZK2 

ZL 2 

ZM2 

ZN 2 

Transmit Line zo 
Signal Level 

ZP 

ZQ 

ZR 

ZS 

ZT 3 

zu 

zv 
zw 

ZC5 

Reverse Channel" 

ZD3 

z 
y 

X 

Soft Turnoff and w 
Squelch Intervals 

V 

T 

s 

Ra 
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TABLE B 

OPTIONS 

DESCRIPTION 

Without With 
Reverse Revers(' 
Channel 1 Channel 

0 ·-·l 

-·l -2 

-2 --3 

-3 -4 

-4 -5 

-5 -6 

--6 -7 

-7 -8 

-8 -9 

-9 -10 

--10 --11 

-11 -12 

-12 -13 

In 

Out (Remove CP) 

Soft 
Squelch Turnoff 

0 0 

8 ms 0 

24 ms 0 

0 9 ms 

0 156 ms 

8 ms 9 ms 

8 ms 156 ms 

24 ms 156 ms 

PROV I Of: 

One Per Set 

One Per Set 

One Per Set 
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TABLE B (Contd) 

OPTIONS 

FEATURE DESIGNATION DESCRIPTION PROVIDE 

Fast Carrier Q In (7 ms) 
Detection 6 One Per Set 

Na Out (23 ms) 

M Sms 

Clear-to-Send K 30 ms 
Interval One Per Set 

J 60 ms 

Ga 180 ms 

Ba In 
Automatic Answer One Per Set 

A Out 

Local Copy on ZA In 
Primary Channel One Per Set 

ZB3 Out 

Clamp 
F3 In Must Be 

(202S-Ll Only) Provided 

Condition of CC (DSRi Yl On 
During Analog Loop- One Per Set 
back (202S-LlA Only) yJa Off 

Local Copy on ZE In One Per ,JYl, JY2, or 
Reverse Channel JY3 Circuit Pack ZF 3 Out 

ZG3 Signal Ground Connected 
to Frame Ground One Per 4 7 A-Type 

Grounding Option 
Signal Ground Not 

Data Mounting 

ZH Connected to Frame 
Ground 

Transmit Only YG ln 
One Per Set YH3 Out 

Echo Suppressor YQ In 
One Per Set Enable YR3 Out 

Carrier Controlled YS3 In 
Turnaround YT Out One Per Set 

Early CC (DSR) YU In 
One Per Set Indication yya Out 

Note I: This column (-4 through -12) applies for DS 202S-LlC both with and without reverse channel. 
Note 2: Does not apply to DS 202S-LlC. 

Note 3: Factory furnishPd. 

Note 4: DS 202S-LlA op<>rates with JY2 only. DS 202S-LlC operates with JY3 only. 
Note 5: Factory furnished instPad of option ZD when reverse channel is installed. 
Note 6: Same as carrier acquisition timing in earlier model DS 202-types. 
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Fig. 4- Data Set 202S Rear View 

hou~ing. The transformer plugs into a standard 
nonswitched, :3-wire 117-\olt lill-llz '"''let It is 
equipped with a tab which should he ,ecured to 
the outlet (where allow1•d h,· local elPctriC'al codes) 
to pre"ent inadvertent rf'rno1al of power from the 
data set 

C Octa Sets 202S-l1 3 (MDi. -l1A 1 3A (MD), -ll 3A 
(MD), and -LIC. 38 

2.08 These list codes sµf'df, t hf' basic data set 
with the rewrse-chanrwl ,·ir!'uit ••a<'k installed 

(B'ig. :, and 61 The re· ·ersP-l'i ;P11 Pl r1rruit paek 
jJYl (MDI , JY2 1.\IIJ1 or .JYal is a p1i11•1•d wiring 
hoard measuring 2.!>I ,·111 high hr -. 1: 1·111 wide hy 
19 cm long (1 in hy :l I n h\ ~ ·, in, It inC'l11dPs 
Cilter~, switching eir1'l1it ,, ·111 I d,•1,wdulat ,r drcu1ts 
needed to perform tit, n·,,·r. ,. <'h·1n11d !unction. 
Interconnection to tlw data spt is ,·ia 20 fer 1ale 
conta,·t receptacl~s n•ountC"d on tfw hotto111 of the 
board which matt> with thP 1•c,11ta<'t posts on the 
data set. Four retaining srn•11s sp1•ure the circuit 
packs together nwchanica ly. Tiw ,cr.,ws ar,, stored 
in threaded eyPlets on the front 1·dJ!P of tllP circuit 
pack. 
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2.09 When installed, the reverse channel circuit 
pack makes option switches S2 and S3 

inaccessible on DS 202S-Ll and -LlA. Therefore, 
it must be removed in order to set the options on 
these two sets. 

Note: The reverse channel circuit pack must 
not be installed if option ZD is installed 
(reve rse channel OUT). 

D. Data Sets 202S-l 1 / 2/ 3 (MD}, -l 1 / 2/ 3A, (MD}, 
-ll A/ 2/ 3A (MD), and -llC/2/38 

2. 1 o These list codes are the basic data set 
equi pped with reverse channel and enclosed 

in the housing. These are the only allowable codes . 

FUNCTIONAL DESCRIPTION 

2.11 DS 202S provides service in the following 
configurations: 

• One data set enclosed in a 47A-type housing 
and a 565HK or 2565HK key telephone set. 
An 801A- or C-type automatic calling unit 
(ACU) may be installed as an option using 



REVERSE 

CHANNEL --------- I CIRCUIT PACK 

2025-LI 

I 

I 
I 
I 

lh1-

OS 202S 2-18 
ISS 3, !iECTION 59 2-028-10 0 

LOCAL COPY 
STRAP 

:,c TION SWITCH S2 

OPTION SW!H .. H 5) 

Fig. 5-Data Set 202S-L1/ 3 (-l1A/3A Is Similar) 

a 149B adapter. The telephone set is not 
required when automatic calling is used or 
when the automatic answer option is installed 
and manual operation is not needed. 

• A maximum of five data sets in individual 
housings connected to one key telephone set 
and a KS-21253-L3 adapter (used to interconnect 
the data sets to the telephone set). The 
801A- or C-type ACu is optional in this 
configuration and does not requir r the 149B 
adapter. 

• A maximum of 24 data sets mounted in three 
40A-type data mountings which are housed 
in a KS-20018-type cabinet. A KS-20018-Ll2A 

A. 

cabinet is used to house one or two mountings 
while a KS-20018-LllA is needed to house 
three. A CALL DIRECTOR® may be used 
to control the data sets, although two key 
telephone sets may be used to control up 
to eight sets. As in the Lase for single 
data sets, a CALL DIRECTOR or key 
telephone set 1s not required in a multiple 
mstallatiun if only automatic calling and/or 
automatir answering is provided. 

Customer Interface 

2.12 The customer interface is accessible throu gh 
the female connector at the rear of the dat a 
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REVERSE 
CHANNEL 
CIRCUIT PACK ______ , 
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DA UGHTER 
BOARD------

Fig. 6 -D ata Set 202S-LlC/ 38 

S2 



$et. Connector pin designations and functions are 
itemized in Table C. 

I. Telephone Interface 

2.13 The telephone interface is accessible through 
the male connector at the rear of the data 

set. Connector pin designations and functions are 
itemized in Table D. 

C. Options 

2.14 Table B provides a list of available options. 
The installation section provides descriptive 

information for each. Recommended options are 
shown in Table E. 

3. 

DS 202S 2-18 
ISS 3, SECTION 592-028-100 

Note: For DS 202S-Ll, clamp (option F) 
must be provided. 

OPERATION 

DATA MODE 

3.01 Manual Data Call: When a data call 
is placed or answered manually, the following 

occurs: 

(a) Attendant initiates or answers call. 

(b) Data terminal ready (CD) lead must be 
positive. 

(c) With DS 202S-Ll (MD), the attendant 
depresses DATA (red) key which causes the 

TABLE C 

CUSTOMER INTERFACE 

LEAD 
EIA DESIGNATION NO. FUNCTION 

(RS-232-CI 

1 Protective Ground AA 

2 Transmitted Data BA 

3 Received Data BB 

4 Request-to-Send CA 

5 Clear-to-Send CB 

6 Data Set Ready cc 
7 Signal Ground AB 

8 Received Line Signal Detector CF 

9 Positive 14 Volts -

10 Negative 14 Volts -

11 & 19 Secondary Request-to-Send SCA 

12 Secondary Received Line Signal 
SCF Detector 

20 Data Terminal Ready CD 

22 Ring Indicator CE 
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TABI.E D 

TELEPHONE INTERFACE 

LEAD NO. DESIGN,11.TION DESCRIPTION 

1 L Telephone set line lamp control from data set 
' 

4 LG Telephone set line kmp ground from data set 

5 TD Talk/data control from telephone set 

7 T Telephone line tip lead 

8 R Telephone line ring lead 

12 RD Common ringer control contact to ground 

14 C 
Data mode contP~t closure to ground from 
set to ACU 

16 Dl Data mode contact closure to ground from 
ACU to data set 

21 Tl Telephone set tip lead 

22 Rl Telephone sei; ring lead 

23 A A lead control: Used to provide an indication 

24 Al 
to ACU or KTU when the line is in use 

25 TDG Talk/data control ground lead 

line to transfer to the data set, and the answer 
sequence consisting of 1.3 seconds of quiet and 
1.9 seconds of 2017-Hz answer tone to start. 
After completion of answer sequence, the 
data-set-ready indication is sent to the customer. 

(d) With DS 202S-LlA (:YID) and -LlC, 
When the data set is used to originate a 

call, the attendant depresses DATA (red) key 
which causes the line to transfer to the. data set 
and the data-set-ready indication to be sent to 
the customer immediately. When answering a 
call, the procedure is the same a,; for DS 202S-Ll. 
On DS 202S-LlC with echo suppressor option 
in, the length of answer tone is reduced to 1.4 
seconds. 

3.02 Auto-Answer Data Call: If the 
auto-answer option is instn.lled in the data 

set and the CD lead is positive, the set automatically 

Page 12 

answers an incoming call, and 1.3 second , after 
the end of the first ringing cycle, senus the 
answer-tone signal (2017 Hz) for 1.9 Beconds ( or 
1.4 seconds). 

3.03 Data Call With Automatic Calling 
Unit: When a call is placed from an 

installation equipped with an ACU, the following 
occurs: 

(a) The ACU seizes the line in response to a 
call rP1uest from the customer equipment. 

,(b) The ACU places the call and detects answer 
tone from the called station. 

(c) At the end of answer tone, the ACU transfers 
the line to the data set. 
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TABLE E 

RECOMMENDED CUSTOMER OPTIONS 

OPTION 202S 202C (MO), 2020* (MD), OR 202A (MD) 

Squelch Interval 156 ms In 

Clear-to-Send Interval 180 ms 200 ms 

Fast Carrier Detection Out (normal) 40 ms 

Soft Turnoff Interval 24 ms 

Clamp In 

Reverse Channel Optional 

Automatic Calling Unit Optional 

Automatic Answer Optional 

Local Copy Optional 

* 202D used with 804A 

-r Not available with DS 202R 

(d) The data set enters the data mode if CD is 
positive. 

TEST MODE 

3.04 Local Self Test: When the nonlocking 
LT button is depressed, the data set is 

conditioned for self test as follows: 

(a) All interface leads are made inoperative. 

(b) All status indicator lamps light so that they 
may be checked for lamp failure. 

(c) A repeating 63-bit pseudorandom word 
(identical to the test word in the 914 and 

903 test sets) is generated at 1547 bps. 

(d) The test word is processed by the transmitter 
and receiver circuitry and the resulting word 

is compared to the original. 

(e) If an error is detected, the TM lamp 
extinguishes. 

In 

In 

Optionalt 

Optionalt 

Optionalj-

Always Provided 

Note: This test should be made with the 
associated telephone set on-hook. 

3.05 Analog Loop Test: The data set is 
tested in the analog loopback mode by 

applying signals to the inputs at the customer 
interface and monitoring the outputs at the customer 
interface and the status lamps. When the AL 
button is depressed until it locks, the data set is 
conditioned as follows: 

(a) The data set is disconnected from the line. 

(b) The feedback path from the transmitter to 
receiver is attenuated to decrease the signal 

level. This applies for DS 202S-Ll but does not 
apply for DSs 202S-lA and -LlC. 

(c) The local copy control circuit is bypassed to 
provide local copy. 

(d) The TM indicator lights and the auto-answer 
feature is disabled, if installed. 
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(e1 The data-set-ready lead is turned OFF on 
DS 202S-Ll only. This is optional for DSs 

202S-L1A and -LlC. 

Note: The data set should be idl,e when 
the AL button is depressed. 

3.06 Remote Te.st: When the locking RT 
button is depressed, the data set is conditioned 

as follows: 

(a) All customer interface leads are made 
inoperative and all status indicator lamps 

light. The data set is conditioned for automatic 
answer and a call is received from the data test 
center. 

(b) A repeating 63-bit pseudorandom word is 
generated at 1547 bps. 

(c) The test word is processed by the transmitter 
and receiver circuitry and the resulting word 

is compared to the original. In addition, the 
test word is transmitted to the data test center. 

(d) If an error is detected, constant spacing 
(2200 Hz) is transmitted to the data test 

center instead of the random word. 

Page 14 

14 Pages 

(e) If the reverse channel circuit pack is installed, 
the reverse channel will send an on-off signal 

at 4.3 bps simultaneously with the line signal 
of the 63-bit word. After detecting an error or 
spacing (2200 Hz), the reverse channel transmitter 
is turned off, and the reverse channel receiver 
is on. A 387-Hz tone from the clata test center 
switches the data set output from constant spacing 
to marking (1200 Hz). 

4. REFERENCES 

SECTION 

592-028-180 

592-028-200 

592-028-500 

999-100-141 

TITLE 

Data Set 202S Transmitter
Receiver-Summarizing Specification 

Data Set 202S Transmitter
Receiver--Installation and Connec
tions 

Data Set 202S Transmitter
Receiver--Test Procedures 

Data Set 202S-How to Operate 
Manual 
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DA TA SET 202S 

TRANSMITTER-RECEIVER 

INSTALLATION AND CONNECTIONS 

CONTENTS PAGE transmission circuits. This option cannot 
be used with reverse channel 
installed. GENERAL 

OPTIONS 

INTERFACE DATA 

CONNECTIONS 

SINGLE DATA SET 

MULTIPLE ARRANGEMENT 

INSTALLATION TEST 

REFERENCES 

3 • Carrier controlled turnaround installer 
option-This option delays turnon of the 

12 clear-to-send circuit until the remote data 
set has entered the receive mode. 

16 
• Early data set ready indication installer 

16 option-With this option installed, the 
data-set-ready circuit turns on at the 

16 beginning of the answer tone sequence in 
the called data set. 

23 
• An adjustable output level of -4 to -12 dBm 

24 is provided. This can be altered to a fixed 
output level of -4 dBm whenever FCC 
registration requires this value to be met. 

1. GENERAL 

1.01 This section contains the information needed 
to install and connect data set (DS) 2028. 

The data set should be installed in conformance 
with the general instructions given in Section 
590-010-200. The information in this section covers 
installation of single data sets and multiple installations 
in individual housings, ie, DS 2028-Ll/2, -Ll/2/3, 
-LlA/2, -L1A/2/3A, -LlC/2, and -LlC/2/3B. Refer 
t:p Section 590-010-201 for a description of multiple 
data sets in a data mounting(s) and cabinet. 

1.02 This section is reissued to show DS 2028-Ll/2, 
-Ll/2/3, -LlA/2, and -L1A/2/3A rated 

manufacture discontinued (MD). The replacing 
data sets are DS 2028-LlC/2 and -LlC/2/3B. The 
replacing data sets provide the following new options 
and features not provided on earlier DS 2028-type: 

• Echo suppressor enable installer option-This 
option eliminates echo problems that may 
be encountered during startup over satellite 

• A filter is provided to prevent "glitches" 
from causing a call disconnect during talk 
to data transfer. 

• A filter is provided on the request-to-send 
circuit to eliminate contact bounce problems 
sometimes encountered when using the 
914-type data test set. 

• The transmit shaping filter is modified to 
improve performance when used with DS 
202C-type. 

• The filter on the D1 lead of the telephone 
interface is improved to prevent noise from 
causing the data set to enter the data mode. 

The replacement transmitter-receiver is coded DS 
2028-LlC and the reverse channel circuit pack (CP) 
(specified by list 3B) is coded JY3. The 47A-type 
data mounting (single set housing) remains the 
same. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Since this reissue constitutes a gun er al rev1s1on, 
arrows ordinarily used to indicate changes have 
been omitted. 

1.03 DS 202S operates on a type II DATAPHONE® 
line described in Section 31-4-205-501, over 

an ambient temperature range of 4, to 49° Celsius 
(40 to 120°F) with a relative humidity rang,e of 20 
to 95 percent at 21 °C (70°F) or 20 to 40 percent 
at 49°C (120°F). 

Note: These environmental conditions are 
valid only if no condensation occurs. 

1.04 DS 202S should be located near the 
customer-provided equipment (CPE), since 

the customer-provided interface cord should not 
exceed 50 feet in length [to reduce stray capacitance 
and to conform to Electronic Industries Association 
(EIA) standards]. In order to minimize inductive 
interference with data signals, the telephone line 
should not be carried in the sam,e cable run as 
cable between the data set and CPE or lines 
connected to teletypewriter services. If this 
condition cannot be met, it will be necese1ary to 
run the telephone line in type-SK (shielded) station 
wire from the building entrance. The shield should 
be grounded at one end only, J~referably the 
distribution terminal end. 

1.05 Low voltage alternating current is supplied 
to the data set by wall transformer KS-21239-L5 

(-Ll and -L4 are MD) which is shipped loos,e. The 
customer must provide a standard 3---wire, grounded 
105 to 129V at 57 to 63 Hz power receptacle that 
is accessible to the data set. The receptacle should 
not be under control of a switch. The power 
required per set is approximately 9 watts. 
Approximately 1.7 watts of this ii; dissipated in 
the wall transformer. 

Caution: Remove and discard the 
protective covering from the data set 
housing. If not removed before 
operation, e]lj:cessive heating of the 
data set will result. 

1.06 A 25-pin KS-19087-L6 connector is provided 
at the rear of the data set for connection 

to the CPE. This connector is desil!:ned to connect 
to a customer-provided Cinch or Cannon DB-19604-432 
plug equipped with a DB-51226-1 hood, or equivalent. 
The connection between DS 2028 and the key 
telephone set is made with an M13lli' cord. A key 
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telephone set is required if manual calling and/or 
answer is needed. 

1.07 The CPs comprising the basic DS 202S and 
reverse channel must be removed from the 

housing to be accessible. 

Caution: Handle the CPs by the 
nonconductive surfaces only, otherwise 
certain circuit components may be 
damaged by static charges. 

The CPs should be removed from the housing as 
follows: 

(1) Remove the front cover by gently squeezing 
it at the top, then push down and out of 

the housing. 

(2) If provided, remove the retaining screw 
under the left front side of the housing. 

This screw has been omitted from late production 
of -Ll sets and all -LlA and -LlC sets. 

(3) Remove the CPs from the housing by gently 
prying behind the faceplate with a screwdriver 

or similar tool. On later sets, a wire handle is 
provided which should be rotated outward and 
pulled to remove the set. 

1.08 If the data set is equipped with the reverse 
channel CP, it must be removed to gain 

acce1;s to the option switches on -Ll and -LlA sets. 
Remove the four retaining screws and then exert 
steady upward pressure at the front and rear of 
the CP. To replace the CP, align the female 
connector on the bottom of the card with the 
contact posts on the data set, then press down on 
the CP until it makes good contact with the posts, 
and the front edge is resting on top of the faceplate. 
Insert and tighten the retaining screws. 

1.09 To reassemble, proceed as follows: 

(1) Slide the data set into the housing, ensuring 
that the contacts at the rear of the CP are 

fi:rmly seated in the connector at the rear of 
the housing. 

(2) If provided, align and tighten the retaining 
screw. 



(8) Hook the tabs on the bottom of the front 
cover into the detents in the bottom of the 

housing. 

(4) Gently press the top of the front cover into 
the housing until it snaps into place. 

2. OPTIONS 

2.01 Dlsassemble the data set as requlred 
to verily that the optioJJ.s specified 

OD. the service order are JD.stalled JD. the 
data set prlor to placlJJ.11 the set JD. 
service. 

2.02 An option label (orderable by specifying 
E-6573) is shipped affixed to the bottom of 

the housing. 

2.03 The data set output level is controlled by 
the switch settings on switch S3 (DS 202S-Ll 

and -LlA) or S4 (DS 202S-LlC) (Fig. 1 through 4). 
The output level (transmit line signal level) must 
be set so that the level of the signal reaching the 
central office does not exceed -12 dBm. The output 
level is determined by the following formula: the 
data set output should be equal to the sum of the 
desired power level at the central office (-12 dBm) 
and the loop loss. For example, if the loop loss 
is 5 dB: 

Data set output = -12 dBm + 5 dB 

= -7 dBm. 

Therefore, contacts 2, 5, 8, and 9 on option switch 
S3 of the -Ll or -LlA sets or contacts 1, 2, 4, 5, 
and 6 on option switch S4 of the -LlC sets should 
be closed if the data set is equipped with reverse 

OPTION SWITCHES I THIIU 5 
OPEN ( ROCKE A DOWN ON SIDE 
OPPOSITE THE NUMHIII) 

Pig, 1 -Option Switch 

DS 2025 2-20 
155 3, SECTION 592-028-200 

channel, S8 contacts 5, 6, 7, and 9 of the -Ll or 
-LlA sets or S4 contacts 3, 4, 5, and 6 of the -LlC 
sets should be closed if it ls JJ.Ot equipped with 
reverse channel. (See Tables A and B.) 

2.04 In the event the actual loop loss is not 
known, it may be determined as follows: 

(1) Dial the central office milliwatt supply or 
request the local teetboard to send a 1000-Hz 

tone at O dBm on the loop. 

(2) Use a transmission test set, such as the 
TTS-4, with a 900-ohm termination to measure 

the level of the incoming signal. The numerical 
reading is equal to the loop loss in dB (for 
example, -6 dBm on the meter is equal to 6 dB 
loop loss). 

2.05 The other data set options are determined 
by the switch settings on S2 and S3. A 

description of the other options shown in Tables A 
and B follows. The recommended options for 
switched network service are given in Table C. 

• Reverse Channel: This feature may be 
used to keep echo suppressors disabled, to 
provide a break feature, to provide circuit 
assurance, or as a feedback signal for error 
detection and retransmission systems. JY2 
(MD) and JY3 provide this feature (specified 
by lists 3A and 3B, respectively), eg, DS 
202S-L1C/2/3A or DS 202S-L1C/2/3B. The 
JYl CP (MD) (specified by list 3) can be 
used in DS 202S-Ll/2/3 only. JY2 shall 
be used on DS 202S-LlA and may be used 
on DS 202S-Ll. JY3 shall be used only on 
DS 202S-LlC. 

Note: The reverse channel CP must not be 
installed if option ZD is installed (reverse 
channel OUT). 

• Transmit OJJ.ly (202S-LlA and -LlC only): 
This option makes it possible to operate 
the data set as a transmit-only set. When 
this option is IN, the local copy on primary 
channel option may be installed in the OUT 
position to disable the receiver. With the 
transmitter enabled and the receiver disabled, 
the data set provides the same service a11 
DS 202E-type [except 202El and -El0 (MD)], 

Paa• 3 
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REVERSE 
CHANNEL ~ 
CIRCUIT PAC< I 

Page 4 

SWITCH S2 

OPTION SWITCH 5 3 

Fig. 2-Data Set 202S-ll / 3 {-l 1 A/ 3A Is Similar) 



LOCAL COPY 

OPTION STRAP ----

REVERSE 
CHANNEL 
CIRCUIT 
PACK----

DAUGHTER 
BOARD---- ~ 

Fig . 3 - Data Set 202S-LIC/ 3B 

OS 202S 2-20 
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S2 
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DAUGHTER 
BOARD 
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SWITCH S3 

Fig. 4-Data Set 202S-L 1 C 



OPTION 

DESCRIPTION DESIG 

ZK 
ZL 
ZM 
ZN 
zo 
ZP 

Transmit Line ZQ 
Signal Level 

ZR 
ZS 
ZT 1 

zu 
zv 
zw 

Reverse ZC2 

Channel' ZD1 

Transmit YG 
Only (-LlA Only) YH1 

z 
Soft Turnoff y 

and Squelch X 
Intervals w 

V 
T 
s 
R' 

Fast Carrier Q 
Detection" N' 

M 

Clear-to-Send K 
Interval J 

G' 

TABLE A 

DS 2025 2-20 
155 3, SECTION 592-028-200 

INSTALLER OPTIONS FOR DS 2025-Ll AND -LlA 

SWITCH SETTING 

WITHOUT WITH 53 SWITCH CONTACT 
REVERSE REVERSE SETTING ON PROVIDE 

CHANNEL CHANNEL TRANSMITTER-RECEIVER 

I 2 3 4 5 6 7 8 9 0 

0 -1 - X - X X X X X X -
-1 -2 - X - 0 X X X X X -
-2 -3 - X - X 0 X X X X -
-3 -4 - X - X X 0 X X X -
-4 -5 - X - X X X 0 X X -
-5 -6 - X - X 0 X 0 X X -
-6 -7 X 0 X 0 0 X X One Per - - - Set 
-7 -8 - 0 - 0 X X X 0 X -
-8 -9 - 0 - 0 X 0 X 0 X -
-9 -10 - 0 - X X X X X 0 -

-10 -11 - 0 - 0 X X 0 X 0 -
-11 -12 - 0 - X 0 X X 0 0 -
-12 -13 - 0 - 0 0 0 0 0 0 -

Ia 0 - 0 - - - - - - - One Per 

Out (Remove CP) X - X - - - - - - - Set 

In - - - - - - - - - X One Per 

Out - - - - - - - - - 0 Set• 

52 SWITCH CONTACT 

SOFT 
SETTING ON 

TURNOFF 
SQUELCH TRANSMITTER-RECEIVER 

I 2 3 4 5 6 7 8 9 0 

0 0 - - 0 X - - - - 0 X 

8ms 0 - - 0 X - - - - 0 0 
One Per 

24ms 0 - - 0 X - - - - X 0 Set 
0 9ms - - 0 0 - - - - 0 X 

0 156ms - - X 0 - - - - 0 X 

8ms 9ms - - 0 0 - - - - 0 0 

8ms 156ms - - X 0 - - - - 0 0 

24ms 156ms - - X 0 - - - - X 0 

In (7 ms) - - - - 0 - - - - - One Per 

Out (23 ms) - - - - X - - - - - Set 

8ms - - - - - 0 0 - - -
30ms - - - - - 0 X - - - One Per 

60ms - - - - - X 0 - - - Set 

180ms - - - - - X X - - -
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I OPTION 

DESCRIPTION 

Automatic 
Answer 

~-~---·· 
Local 202S-
Copy on Ll 
Primary 
Chan- 202S-
nel" LIA 

Clamp 
(202S-LI Only) 
Condition of CC 
(DSR) During 
Analog Loop-
back (202S-LIA 

_ Only) ______ 

Local Copy on 
Reverse Channel 

----· 

Grounding 
Option 

X Contact closed 

DESIG 

B' 
A 
ZA 
ZB1 

·----~ 
ZA 
ZB1 

---·-

F' 

YI 

YJ' 

ZE 
ZF 1 

ZG1 

ZH 

•-- Contact not applicable 
0 Contact open 

Note 1: Factory furnished. 

TABLE A (Contd) 

INSTALLER OPTIONS FOR OS 2025-L 1 AND -Ll A 

SWITCH SETTING 

52 SWITCH CONTACT 
SETTING ON 

TRANSMITTER-RECEIVER 

1 2 3 4 5 6 7 8 9 0 

In - - -- - - - - X - -
... 

Out - - - - - 0 - ---·-·-
In X - -- - - - - - - -

Out 0 - -- ·- - - - - - -
In 0 - -- - - - - - - --· Out X - -- - - - - - - ------

In - 0 -- ·- - - - - - -

On - X -- - - - - - - -

Off - 0 -- - - - - - - -
STRAPPING ON 

REVERSE CHANNEL 

In Install E:2I-E22 
Out Install E:2I-E23 

SCREW SWITCH SETTING ON 
INTERFACE CIRCUIT 

Signal Ground 
Connected to Screw Switch SI Closed 

Frame Ground 
Signal Ground 

Not Connected to Screw Switch SI Open 
Frame Ground 

Note 2: Factory furnished instead of option ZD when reverse channel board is installed. 
Note :J: DS 202S-LIA operates with JY3 only. 
Note 4: The transmit-only out option (YH) must be selected. 
Note 5: Same as carrier acquisition timing in earlier model DS 202-type. 

PROVIDE 

One Per 
Set 

One Per 
Set 

Must be 
Provided 

One Per 
Set 

One Per 
JYior 
JY3 CP' 

One Per 
47A-Type 
Data 
Mounting 

Note 6: Note that IN or OUT status of option requires the opposite position for contact I of switch S2 between models LI and Ll.A. 
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OPTION 

DESCRIPTION DESIO 

zo 
ZP 
ZQ 
ZR 

Transmit Line 
Signal Level 

ZS 
ZT• 
zu 
zv 
zw 

z 
Soft Turnoff 

y 

and Squelch X 
Intervals w 

V ,--
T ~-
s 
R' 

Fast Carrier Q 
Detection N• 

M 

Clear to Send _K 
Interval J 

G' 
Automatic B' 
Answer A 

Local Copy on ZA 
Primary Channel ZB' 
Condition of CC YI 
(DSR) During >-· 
Analog Loopback YJ• 

ZC' 
Reverse Channel ZD1 

Transmit Only 
YG 
YH• 

Echo Suppressor YQ 
Enable YR 1 

Carrier Controlled YS 1 

Turnaround YT 

Early CC (DSR) YU 
Indication YV 1 

TABLE B 

DS 202S 2-20 
ISS 3, SECTION 592-028-200 

INSTALLER OPTIONS FOR DS 202S-L1C 

SWITCH SETIING 

54 SWITCH CONTACT SETTING 

OUTPUT 
LEVEL 

O"N TRANSMITTER-RECEIVER PROVIDE 

WITHOUT REVERSE CHANNEL WITH REVERSE CHANNEL 

1 • 3 • • 6 7 1 • 3 • • 6 7 

-4 X X X X X X X X X X X X X X -- ~- -· 

-5 0 X X X X X X 0 X X X X X X 

-6 X 0 X X X X X 0 0 X X X X X 

-7 0 0 X X X X 0 X X 0 X X X 0 --- One Per 
-8 X X 0 X X X 0 X 0 0 X X X 0 Set 
-9 X 0 0 X X X 0 X 0 X 0 X X 0 

-10 X X X 0 X X 0 0 0 0 0 X X 0 
·-- ---

-11 0 0 X 0 X X 0 0 0 0 0 0 X 0 

-12 0 0 0 0 X X 0 0 0 0 0 0 0 0 
S2 SWITCH CONTACT 

SOFT 
SETTING ON 

TURNOFF SQUELCH TRANSMITTER-RECEIVER 

1 2 3 • s • 7 • 9 0 

0 0 - 0 0 - - - - X - X 

8ms 0 - 0 0 - - - - 0 - X 

24 ms 0 X 0 0 X 
One Per 

- - - - - - Set 

0 9 ms - 0 0 - - - - X - 0 

0 156 ms - 0 X - - - - X - 0 ~--
8 ms 9ms - 0 0 - - - - 0 - 0 

-- r-~--

8 ms 156 ms - 0 X - - 0 - 0 
--f--- I-·--

24 ms 156 ms - X X - - - - 0 - 0 

In (7 ms) - - - - - - 0 - - --- One Per 

Out (23 ms) -· - - - - -- X - - - Set 

8ms - - - 0 0 - - -- - ---
30 ms - - - 0 X - -- - - -- One Per ---

60 ms - - - X 0 - - - - - Set 

180 ms - - - X X - - - - --
In X - - - - - - - - -- One Per 

~r---~- -- Set 
Out 0 - - - - - - - - -
In - - - - - 0 - - - -- One Per 

Out - - - - - X Set 

On - - - - -· - - - X -- One Per 

Off - - - - - - - -- 0 - Set 

53 SWITCH CONTACT 
SETTING ON 

TRANSMITIER~RECEIVER 
---

1 2 3 • s 6 

In 0 0 - - - - One Per 
Out X X - - - - Set 

In - - X - - - One Per 
Out - - 0 - - - Set 

In - - - 0 - - One Per 
Out - - - X - - Set 

In - - - - - 0 One Per 
Out - - - - - X Set 

In - - - - 0 - One Per --· 
Out - - - - X - Set 
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OPTIC)N 

DESCRIPTION 

Local Copy on 
Reverse Channel 

Grounding 
Option 

X Contact closed 

DESIG 

ZE 

ZF' 

ZG' 

ZH 

- Contact not applicable 
0 Contact open 
Note 1: Factory furnished, 

TABLE B (Contd) 

INSTALLl:R OPTIONS FOR D!i 2025-LlC 

STRAPPING ON 
REVERSE CHANNEL 

In Install E21-E22 
Ont Install E21-E23 

SCREW SW0TCH SEfflNG ON 
INTERfACE CIRCUIT 

Signal Ground 
Connected to Screw Switch Sl Closed 

Frame Ground 
Signal Grcund 

Not Connected to Screw Switch Sl Open 
Frame Ground 

Note 2: Factory furnished inste,ad of optfon ZD when reverse, channel board is installed. 
Note 3: DS 202S-L1C operates with JY2 only. 

TABLE C 

RECOMMENDED CUSTOMl:R OPTIONS 

PROVIDE 

One Per 
JYl or 
JY2CP' 

One Per 
47A-Type 
Data 
Mounting 

OPTION 202S 202CIMD), 202D*IMD), OR 202RIMD) 

Squelch Interval 156 ms In 

Clear-to-Send Interval 180 ms 200 ms 

Fast Carrier Detection Out (normal) 40ms 

Soft Turnoff Intelt'val 24ms In 

Clamp In In 

Reverse Channel Optional Optionalt 

Automatic Calling Unit Optional Optionalt 

Automatic Answer Optional Optionalt 

Local Copy Optional Always Provided -
* 202D used with 804A 

t Not available with DS 202R 

Page 10 



Note: The contact closed position (option YG) 
will cause the data set to become transmit 
only. The data set will still pass the local 
and remote tests specified in Section 592-028-500. 

• Solt Turnoff and Squelch Intervals: 
These two options are implemented in pair 
via S2 switch contact settings. 

(1) The soft turnoff signal is a 900-Hz tone 
which is transmitted after the 

request-to-send lead is turned off (at the 
end of a message). This signal prevents 
transients from causing spurious spacing 
signals at the distant station. The interval 
during which this signal is transmitted is 
optional for either 0, 8, or 24 ms. Use 
the 24-ms option for all standard switched 
network installations. The 0- and 8-ms 
options are provided for some customer
engineered systems where spurious spacing 
signals will not cause a problem. 

(2) The squelch feature clamps the received 
line signal detection circuit, which also 

clamps the received data circuit, to prevent 
reception of spurious spacing signals due 
to echoes after the request-to-send lead is 
turned off. The data set may be optioned 
for a squelch interval of 0, 9, or 156 ms. 
Use the 156-ms interval for all standard 
switched network installations. The 0- and 
9-ms options are provided for use under 
the same conditions as the 0- and 8-ms soft 
turnoff intervals. 

• F&8t Carrler Detection: With this 
option OUT, the received line signal detection 

DS 2025 2•20 
155 3, SECTION 592-028-200 

circuit turns on in approximately 28 ms 
and turns off in approximately 11 ms. 
With this option IN, the turnon and turnoff 
times are approximately 7 and 6 ms, 
respectively. Set this option for the OUT 
position for all standard switched network 
installations. The IN position is provided 
for use under the same conditions as the 
shorter soft turnoff and squelch intervals 
previously explained. This feature is the 
same as carrier acquisition timing and/or 
receive line signal detector timing in earlier 
model DS 202-types. 

• Clear-to-Send Interval: This feature 
is provided to delay the turnaround time 
from reception to transmission of data until 
echo suppressors are turned around or until 
echoes have decayed to sufficiently low 
levels. The data set may be optioned for 
8-, 80-, 60-, or 180-ms clear-to-send intervals. 
Use the 180-ms interval for all standard 
switched network installations. The shorter 
intervals are provided for use under the 
same conditions as the soft turnoff and 
squelch intervals. 

• Automatic Answer: This feature permits 
the data set to detect and answer incoming 
calls automatically. 

• Local Copy on Prlmary Channel: 
With this option IN, the receiver continuously 
monitors the transmitted line signal while 
in the data mode and provides a local copy 
on the received data circuit. 

Note: The IN or OUT status of this option 
requlrea opposite switch settinir for contact l 
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between models -Ll and -LlA, and for contact 
1 of -Ll and contact 6 of -LlC. 

• Clamp: This feature clamp1; the re,~eived 
data circuit when the received line signal 
detector is oil It is intended to prevent 
noise from causing spurious :;lignals on the 
received data circuit when th,11 received line 
signal detector is off. 

Note: The clamp function must alwa.ys be 
IN for DS 202S-Ll (not to be considered an 
option). DS 202S-LlA and -LlC have this 
function permanently wired in. 

• Condition of CC (DSR) During Analog 
Loopback: '.rhis option is available on 
DS 202S-LlA and -LlC only. With the ON 
setting, the data set ready cill"cuit turns on 
during the analog loopback te,st mode when 
the data terminal ready circuit is turned on. 
This permits testing with the customer 
terminal. With the OFF setting, the data 
set ready circuit is clamped <1•/1 during the 
analog loopback mode as it is with DS 
202S-Ll. 

• Local Copy on Reverse Channel: 
With option IN, the local rf,verse channel 
receiver monitors the reverse channel 
transmitted signal. The option is ins.tailed 
(IN or OUT) via a strapping plug (Fig. 2 
and 3) on the reverse channl!l CP. 

• Grounding Option: Signal ground (AB) 
is normally connected to frame ground (AA) 
(factory-furnished) to minimize the introd.uction 
of longitudinal power line rJOise into the 
da.ta circuits. Local procedure!! or conditions 
may require that signal ground not be 
connected to frame or prot,;,ctive ground. 
The grounding option is accomplished via a 
screw switch setting on the interface circuit 
located at the inside rear of the hou:iing. 
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A long screwdriver (8-foch blade) is 
needed to operate the i;rcrew switch 
that controls the grou1i1ding option. 
II the appropriate scre~,·driver is not 
available, the backpliune may be 
taken out of the J!rousint{ by 
removing the two screws 011 the 
bottom of the housinM!; 

•• Echo Suppressor Enable Option: This 
option eliminates echo problems that may 
be encountered during startup over satellite 
transmission circuits. Available on DS 
202S-LlC only. This option cannot be 
used with reverse channel installed. 

•• Carrier Controlled Turnaround: This 
option delays turnon of the clear-to-send 
circuit until the remote data set has entered 
the receive mode. Available on DS 202S-LlC 
only, this option installed should benefit most 
systems. 

•• Early Data Set .Ready Indication: 
With this option installed, the data-set-ready 
(DSR) circuit turns on at the beginning of 
the answer tone sequence in the callud data 
set. Available on DS 202S-LlC only, this 
option installed causes DSR to operate as 
it does on DS 202C. 

3. INTERFACE DAT A 

3.01 DS .202S provides the customer with the 
interface leads listed in Table D. These 

leads conform to EIA Standard RS-232-C. 

3.02 The telephone interface leads are listed in 
Table E and described as they are used in 

DS 202S installations. 

3.03 Figure 5 shows a simplified block diagram 
of the interface between the telephone set 

and the data set line control. 'rhis diagram provides 
information needed for modification/troubleshooting 
of single or multiple housing data set arrangements. 

3.04 With. DS 202S-Ll, both calling and called 
data sets transmit answer tone except when 

a caU is originated by an automatic calling unit 
(ACU). DS 202C may detect answer tone as a 
spacing signal when called by DS 202A-Ll, which 
causes problems in some systems. The modification 
shown in Pig. 5 (move O-BK lead of HOLD key 
from terminal N or storage to screw terminal SG) 
disables answer tone when DS 202S-Ll is manually 
placed in the data mode. This modification should 
be made when DS 202S-Ll is used to originate 
calls manually and/or answer calls automatically, 
This modification should not be made if DS 202S-Ll 
is used to answer calls manually. DS 20llS-LlA 
and -LlC provide answer tone when either is the 



TASLE D 

CUSTOMER INTERFACE 

LEAD FUNCTION 
NO. 

1 Protective Ground 

2 Transmitted Data 

3 Received Data 

4 Request-to-Send 

5 Clear-to-Send 

6 Data Set Ready 

7 Signal Ground 

8 Received, Line Signal Detector 

9 Positive 14 Volts 

10 Negative 14 Volts 

11 & 19 Secondary Request-to-Send 

12 
Secondary Received Line Signal 
Detector 

20 Data Terminal Ready 

22 Ring Indicator 

DS 2025 2-20 
ISS 3, SECTION 592-028-200 

EIA DESIGNATION 
(RS-232-C) 

AA 

BA 

BB 

CA 

CB 

cc 

AB 

CF 

-

-

SCA 

SCF 

CD 

CE 
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LEAD NO, 

1 
4 
6 
7 
8 

12 

14 

113 

21 
22 
23 
2,, 
215 
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DESIGNATION 

L 
LG 
TD 
T 
R 
RD 

C 

Dl 

Tl 
Rl 
A 
Al 
TD':} 

TABLE E 

TELEPHONE INTERFACE 

DESCRIPTION 

Telephone set line lamp control from data set 
Telephone set linu lamp ground from data set 
'I'alk/ data control from telephone set 
Telephone line tip lead 
Telephone line ring lead 
Common ringer cc,ntrol contact to ground 
Data mode contact closure to ground from set 
toACU 
Data mode contact closure to ground from 
ACU to data set 
Telephone set tip lead 
Telephone set rins: lead 
A lead control : Used to provide an indication 
tc, ACU or KTU when the line is in use 
T,alk/data control ground lead 
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CD -"' 

565HK TELEPHONE SET I D50N 
DA TA SET 202S 

MTG 

1 RCV~ 

RT I CORD 
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K3 

26 21 

I 

I K2 

LINE STATUS 
LAMP 
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K4 

II• 

27 5 
I I 
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I LINE 

I II• 

CONTROL 

I 
LOGIC I 

SPARE 
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22 

47 
!Kl fK2 

KS-20419L I 
BUZZER 

43 

* If" 2025-LI WILL BE CALLING A 202C ANO WILL NEVER BE USED TO ANSWER CALLS MANUALLY, IT IS RECOMMENDED 

THAT THE o-BK LEAD OF THE HOLD KEY (EITHER TAPED a STORED OR CONNECTED TO TERMINAL N) BE CONNECTED TO EITHER OF 

THE TWO SG SCREW TERMINALS. THIS MODIFICATION PREVENTS THE 202S-LI FROM SENDING ANSWER TONE WHEN IT IS 

MANUALLY PLACED IN THE DATA MOOE. 

Fig. 5-lnterface Between Telephone Set and Data Set Une Control 

II~ 

-v Kl 

K3 

K2 

iii 
"' _w 

~ 
s 
zc 
u,"' 
,0 ~ 
~o 
0~ ~"' 
'/D~ ~. 
g~ 



2-20 OS 202S 
SECTION 592-028-200 

called data set only, in the same manner as DS 
202C. 

4. CONNECTIONS 

SINGLE DAT A SET 

4.01 The information given in this part describes 
the single DS 202S, with and without an 

4.02 The data set should be connect,:!d in accordance 
with Fig. 6 or 7, and 8. 

C:4 
~iTATION 565HK 
W1RI-:":--. TEL SET MI3F 

INOTE 2) CORD 
TO r', RT 

sw:rcHED I ' -➔ 45 r--
NETWORK 

l11 
RR p 

1.INf. 
---➔ 20 )--

IT 
p 

--·➔ 26 )--
IR p 

------➔ I >--
LI 

0- --➔ 3 >--
LG p 

MULTll"LE ARRANGEMENT 

4.03 The purpose of a multiple arrangement of 
individually housed DS 202S is to provide 

up to five data sets that may be controlled by a 
single 565HK telephone set. Since these sets are 
individually housed, this arrangement can utilize 
available space more efficiently than the same 
number of sets in a common cabinet. For 
information pertaining to multiple installationB using 
a data mounting, refer to Section 590-010-201. 

DAT A SET 202S 

INOTE 3) 

T ' 
7 ~--

" 8 ~---
Tl --< 21 f---
RI 

-{ 22 
I 
f---

-< I 
I : ~:_ __ 

LG 
0- ---➔ 2e >--- ---< 4 f---- TEL 
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IH 

0- ---)>27 >--.- -< 5 

SET 
TO 

CONNECTOR (c---

IB p 

0-- ---➔ 2 >-- ---< 25 
•oG 

(:----

L2 

0- ---➔ 44 >---- 14 
C 

FG 0 , ~--

SPARE 
14)-- ---< 12 {BR- B•K) 

RD ACI 
0

, 
~--

SG 
iNOTE 51 (2r-- --;➔ 19 >- --< 16 

(II GRD ~-- 0 
,EB 

SP,>RE l EH 

;► 22 >--r- -< 23 

p 

--:► 47 )-- 24 

~- AC2 ~--- 0 
Al 

~----

NOTES: 

I. RT AND RR ARE LOCATED 0111 THE TELEPHONE TERMI ~AL STRIP NEAR THE LAMP STRIP 
2. A 825A CORO MAY BE USEC! IF ADDITIONAL LENGTH IS REQUIRED I MAXIMUM OF 100 FE.ET). 
3. THIS COl'ID IS SHIPPED WIT ►I THE DATA SET HOUSING .•SSEMBLY 
4 KS-212:19 ·LI ANO -L4 TRANSFORMERS ARE MANUFACTURE OISCONTINcEO. 
5. SEE FIG. 5 FOR POSSIBLE MIODIFICATICN. 

(~IOTE 3) 
BK 

BR 

0 

R 

Fig .. 6-Typical Dc,ita Set ~!02S Installation 'With 565HK Telephone Set 

KS-21239-L5 
TRANSFORMER {NOTE 
4) 

' 0 4 

'0 I 

-< 0' 

~ '0'' 
I 

! 



4.04 The KS-21253-L3 adapter makes it possible 
to assemble a multiple installation with a 

minimum of effort on the part of the installer, 
since most of the connections are made via 50-pin 
connectors. 

4.05 Figure 9 shows a typical arrangement of 
five (maximum) data sets plugged into a 

KS-21253-L3 adapter, which interfaces them with 
the controlling 565HK telephone set and the 

DS '.?025 2-20 
155 3, SECTION 592-028-200 

telephone lines. In addition, the adapter is equipped 
with a relay (Fig. 10) and the necessary wiring to 
provide a common ringing indication (a buzzer in 
the 565HK telephone set). The buzzer and relay 
are powered by low voltage alternating current 
supplied by the 2012C transformer shown connected 
to adapter terminals ACl and AC2 in Fig. 9. 

Note: The buzzer is shipped with the 565HK 
telephone set and the adapter is factory-wired 
to provide the common ringing indication. 

KS 19252-L1 
3-WAY ADAPTER 

153A ADAPTER C P C 

( NOTE 1) ---1---,..i 

TO CO OR PBX 
STATION LINE----~ 

NOTES: 

TELEPHONE SET 
MOUNTING CORD 5B5HK 

( NOTE'-2;..;,);;.;;.;;;~c.;....;~;__-1 TEL SET 

...__M_1--3F'---'C __ O_RD ____ OS 202S
TYPE 

1. CONNECT T AND R OF ODD LINE TO TERMINALS 
B AND R OF 153A ADAPTER. 

2. DATA SET OR TELEPHONE SET CAN BE EXTENDED 
WITH B25A CABLE IF REQUIRED. 

Fig. 7-Single Data Set 2025-Type With 565HK Telephone Set and Without ACU-Alternate Arrangement 
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R 
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~20 , 

SPARE 
(BR-BK) 

+26 
I 

~I ✓ 

~3 
I 

~28 , 

~27 

--42 
I 

+44 
I 

~19 , 
I 

722 ,, 
+ 47 , 

! 
--4 14 , 

801-TYPE ACU 
(NOTE I) 

R T OT DR G TK C DI SH J SH2 

,~ " '~ 0 ,~ ? " ,~ " ( ~ 
,; ~ 

I ii r "' I ' "' " 
.~ 

"' "' ~ i i "' ~ ~ !:!. ~ 

0 !OP 

11B 

128 

(NOTE 2) 

V ( 'f-

~\ 2B 
~ ~ --·~ 

~ IB/ - - / 

~ 

Al 

BL 

(NOTE 2) SG 
' 

5B 

6B 

I 496 AOAPTER 

CORO 

25 

50 

NOTES 
38 4) 

M13F 
CORD 

45 l'I 

NOTES: 
I. OPTIONS FOR 801 WILL BE SPECIFIED ON THE 

SERV!CE ORDER. REFER TO S!tS-010-201 
ANO 598-0l2-201 FOR INSTALLING AND 
REMOVING OPTIONS. 

2. INSTALLER STRAP. 
3. MAY BE EXTENDED (MAXIMUM 100 FEET 

OVERALL) BY A 825A CABLE. 
4. TtlS CORD IS SHIPPED WITH THE DATA SET 

HOUSING ASSEMBLY. 
5. KS-21239-LI ANO -L4 TRANSFORMERS ARE 

MANUFACTURE OiSCONTiNUEO. 

DATA SET 202S I 
T l I 

-~• I 

20 )I 11 : < ~ I 
26)1 11 1<21 

28 

27 

) I 11 I ( 22 

)I 11 '(25 
I 

44 )I 11 :(14 

19 ) I 11 ; < 16 

22)1 11 1(23 

47 ) I 11 I ( 24 

,,)1 II 1<12 

Tl 
~ 

~ 
f-':
~ 

~ ~6~N~~~OR KS-21239-L5 
TOG TRANSFORMER 
~ (NOTE 4) (NOTE 51 

~ FG 0J)--l---f-l--+--<0 4 

~ ACl0, 01 @ 
?-- GRD0, 02 

?- AC20; ~0 3 

~ L------~ 

Fig. 8-Typica! Data Set 202S !nsta!!ation With 801-Type ACU 
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117 VAC 
(NOTE I) 

* 

* 

KS-2125!· L! 
ADAPTER (NOTE 2 ) 

.,.. ____ '"""" 2 

* 3 

* 4 

* s 

* COM 

p 
20120 

TRANSrORMER ACI 

(:) ACI 

* 181 

* 882 

NOTES: 
I. IOS-130 VOLTS, S7-63 HZ P6 

FROM OUTLET STRIP OR 
POWER PANEL. 

2. REFER TO FIGURE 10 AND 11 
FOR DETAILS OF ADAPTER. I-3, KS-21239-LI AND -L4 CABLE 
TRANSFORMERS ARE RATED 
MANUFACTURE DISCON Tl NUED, 

* FACTORY WIRED 

T 

DS 2025 2■20 
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Ml!F·'l"YPE 

p I ~ ~ .... n 
~ 

>----( DATA SET 202S P2 ~ 
(2) 

>----( DATA SET 202S P3 ~ 
13) 

P4>----(~ 

' ~ LJ 

PS >----( ~ ---~ 
KS•21239•L5 TRANSFORMERS// 
(NOTE 3) 

TWO 802-15 WABER 
OUTLET STRIPS OR I A2 POWER PANEL 

985 HK TEL 
-•---, SET OR 

£QUI VALENT 

KS-145!2- L20 
CORD 
110-FEET) 

HE■TY,E CONNECT I NG IILOCK 

I • II II II II II H 41 41 

p , p , p 

T(I) R(I) T(2) R(I) T(I) R(I) T(4) R(4) T(S) R(S) 

TELEl'HOIIE LI NEI 

Fig. 9-Multlple lndlvldually Houaed Data S.t 202S lnatallatlon 
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4.06 To eliminate the need for several 117-Vac 
outlets, a multiple power outlet strip should 

be used into which the individual KS-21239-Ll (MD), 
-L4 (MD) or -L5 transformers can be plugged 
(Fig. 9). A 602-15 Waber Electric power outlet 
strip will accommodate three transformers. A 
1A2 power panel will accommodate six transformers. 
A KS-14532-L20 or equivalent cord is required with 
the 1A2 power panel. 

Caution: The KS-21239-type trans
former mounts directly on the 117-volt 
60-Hz outlet, using the primary 
connection blades. A possible safety 
hazard exists when securing the 
transformer to ac receptacles which 
are equipped with metal covers. If 
care is not exercised when securing 
the transformer, there is a possibility 
that the metal cover can slip and 
short the transformer blades if they 
are only partially inserted into the 
ac outlet. As soon as pending changes 

RELAY Kl 
(FOR COMMON 
AUDIBLE 
INDICATION} 

in the present UL Standard covering 
specialty tr11nsformers are approved, 
the requirement to secu re the 
transformer with the cover r etaining 
screw will be omitted and th e tab on 
the transformer removed. Until s uch 
time as the standard is chan g ed, it 
is recommended that metal cove r s be 
taped in place while the ret aining 
screw is removed or that the m etal 
cover be replaced with a plas tic 
cover. 

4.07 The buzzer is used for the indication in 
order to avoid the need for a local ringi ng 

generator. If ringing 1s desired, the telephone set 
can be rewired to place the ringer across pins 18 
and 43 (Fig. 11 l of the telephone set connector, 
and the ringing current supply brought in to screw 
terminals BSl and BS2 or through the telephone 
line connector on pins 25 and 50. In this case, 
the connections between terminals ACl and BSl 
and AC2 and BS2 must be removed. 

_... P6 :ro TELEPHONE LINES· 
66E BLOCK} 

J I (TO TELEPHONE SET} 

TERMINAL STRIPS 

TJ DATA 
SETS 

Fig. 1 0 -K S-21253-L3 Adapter With Cover Removed 
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Note: Low voltage alternating current is 
still required. 

4.08 At installation of three or fewer data sets, 
tip and ring pairs may be connected directly 

to adapter screw terminals Tl and RI, T2 and R2, 
and T3 and R3, respectively, for the first three 
data sets. This arrangement eliminates the need 
for the B25A cable and the 66E-type connecting 
block. 

Note: Low voltage alternating current must 
be connected to adapter terminals ACl and 
AC2. 

4.09 Multiple Installations Using 801-Type 
Automatic Calling Unit (ACU): 

Connections for an ACU can be made on the line 
$ide of the KS-21258-La adapter by using an A25B 
¢able (or equivalent) and a 44A-type connecting 
block (Fig. 12). 

1044A 

CO PA IR 
;----"\ 

801-TYPE ACU 

DIOP 

(W•BL) CORD 
T 

R 
(BL•W) 

OT 
{W•G) 

OR 
(G•W) 

TK 
(W•O) 

Q 
(O•W) 

C 
(BR•W) 

SHI 
(S•W) 

SH2 
IW-S) 

DI 
(W•BR) 

REPEAT FOR 
LINES 2•5 

OR 44A T R 
BLOCK 
~ 

! -10 

-
,!,_ -
2 
~ 

3 
~ -4 
~ 

5-----'-i -
J ! 

/L--
7 
~ -
~ 
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4.10 The ACU can be connected on the data set 
side of the KS-21253-L3 adapter by using a 

149B adapter to make the connections for the ACU 
and data set (Fig. 8) and a B25A cable to connect 
the KS-21253-L3 adapter to the 149B adapter. 

The B25A cable is connected between 
the data set plug on the KS-21253-LS 
adapter and the telephone set connector 
on the 149B adapter. 

5. INSTALLATION TEST 

5.01 After installation is completed, the data set 
should be tested to determine if it is operating 

properly in accordance with Section 592-028-500. 

5.02 Ensure that a copy of Data Set 202S-How 
to Operate Manual is readily available to 

the customer. 

P/0 A25B 
OR EQUIV 

PI 

PI 

NOT 
p! 

USED 

PI 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 2 
PAIRS 6•9 

P/0 KS·21253•L3 ADAPTER 

P/0 P6 

26 f,- T ( I ) 

I 
I ~R(I) 

I 
27 f+- A (II 

I 

2 f+-AI Ill 

I 
28 f+- C (II 

I 
3 f+-RNG (II 

I 
4 f-+- TOG I I I 

I 
29 f-'-- 01 II I 

LINE 3 
PAIRS 11•14 

LINE 4 
PAIRS 16•19 

LINE 5 
PAIRS 21•24 

Fig. 12-ACU Wiring Using P6 for ACU Access 
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6. REFERENCES SECTION 

6.01 The following BSPs provide additional 590-010-200 
information: 

SECTION 

314-205-501 

Page 24 
24 Pages 

TITLE 

Data Systems-DATAPHONE® 590-010-201 
Service-Direct Distance Dialing 
Network-Test R1:,quirements for 
Subscriber, Foreign Exchange, 999-100-141 
and Remote Exchange Lines 

TITLE 

Data Sets and Data Access 
Arrangements-General Installation 
and Connection Information 

Data Sets-Multiple Installation 
Information 

Data Station 202S-How to Operate 
Manual 
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DAT A SET 202S 

TRANSMITTER-RECEIVER 

TEST PROCEDURES 

CONTENTS PAGE 1.05 If if becomes necessary to dispatch a telephone 

1. GENERAL 

2. TEST CAPABILITIES 

A. Local Self Test 

B. Remote Test 

C. Analog Loopback Tests 

D. Automatic Answer Test 

E. Reverse Channel Test 

F. Supplementary Tests 

s. INSTALLATION TESTS 

4. MAINTENANCE TESTS 

1.I GENERAL 

2 

2 

2 

2 

6 

6 

7 

10 

10 

1.01 This section contains information and procedures 
needed to test data set (DS) 202S during 

i$tallation, and prior to and during maintenance 
visits to the customer premises. 

1.02 This section is reissued to add information 
I on testing DS 202S-LlC, -LlC/2, and 

-~1C/2/3B. Since this reissue constitutes a general 
re~ision, arrows ordinarily used to indicate changes 
have been omitted. 

1 .~3 DS 202S does not require routine maintenance 
after installation tests and adjustments have 

belen made. 

1.04 When investigating a trouble report, proceed 
as directed in Fig. 5. 

company (telco) employee to the data set 
location, the following equipment should be taken 
along: 

• 914C data test set (DTS) or 914B and 903 
DTSs 

• Spare DS 202S-L1A/2/3A, Ll/2/3 or -L1C/2/3B. 

1.06 To minimize time on customer premises, 
the entire data set should be changed. If 

existing service includes reverse channel, make 
sure the JYl, JY2 or JY3 circuit pack is included. 
If the service does not include reverse channel, 
make sure JYl, JY2 or JY3 circuit pack is removed 
and option ZD is installed. 

1.07 If DS 202S-Ll/2/3 is installed and it is 
suspected that a problem exists due to 

incompatibility in communicating with DS 202C, 
DS 202S-L1A/2/3A or -L1C/2/3B should be tried. 

1.08 When the data set is replaced, tag the 
defective set, describing the nature of the 

trouble. Carefully pack and return to a service 
center for repair. After the data set has been 
replaced, verify with the customer that service has 
been restored. 

1.09 If the trouble persists, proceed as follows: 

(a) Check that options in the data set agree 
with the service order. 

(b) Verify that customer-provided equipment has 
been tested and is operating satisfactorily. 

(c) Check that all cords and connectors are 
properly connected. 

(d) Check for physical damage. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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(e) Verify that customer-provided equipment 
and data set are connected to a common 

ground. 

(f) If the trouble cannot be cleared, request 
help from immediate supervisor. 

1.10 This section is divided into three part8 which 
concern test procedures: 2. TEST 

CAPABILITIES, 3. INSTALLATION TESTS, and 
4. MAINTENANCE TESTS. Part 2 provides 
information on and procedures for all the tests 
associated with DS 202S. This inclludes both tests 
which require no test ,equipment and those requiring 
such equipment as the 914C DTS. Parts 3 and 4 
give the proper sequence in which to perform the 
various tests when installing DS 2028 or investigating 
a trouble report. 

Caution: If the data set is removed 
from the housing, it shou.ld be handled 
by the nonconductive surfacer,, only. 
Otherwise, certain circuU components 
may be damaged. 

Note: When inserting data. set back into 
the housing, pmih it all the way in to ensure 
proper contact with the connectors in the rear 
of the housing. 

2. TEST CAPABILITIE!i 

2.01 The test circuitry built into DS 202S permits 
the following tests to be performed. 

A. Local Self Test 

2.02 Depressing the LT key on the front of the 
data set initiates the local self test. A 

repeating 63-bit pseudo-random word is generated 
at 1547 bps and looped from the transmitter to 
the receiver through an attenuating circuit. The 
received word is compared to th1! original word. 
Under normal conditions, all the LEDS (light-emitting 
diodes) are lighted; however, in th," event an error 
is detected, the TM LED is extinguished. Perform 
the test as follows: 

Note: All customer interface leads are made 
inoperative and are not tested during the test; 
however, all LEDs are lighted. 

(a) Ensure that the data set is not in the data 
mode. 
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(b) Depress and hold the nonlocking LT key 
for approximately 15 seconds. 

Requirement: The TM LED remains lighted 
while the LT key is depressed. 

(c) If the requirement of (b) is not met, repeat 
(b) four times. 

Requirement: The TM LED remains lighted 
throughout the four trials. 

B. Remote Test 

2.03 The remote test mode allows the attendant 
at the data test center (DTC) to test the 

data set circuitry (with the exception of the customer 
interface). After contacting the DTC, press the 
RT key and observe that all LEDs are lighted. 
The remaining test functions are performed by 
the DTC. At the end of the test, press and release 
the RT key. 

Note: All customer interface leads are made 
inoperative and are not tested during the test; 
however, LEDS are lighted. 

2.0~1 Proceed with the tes:t as follows: 

(a) Contact the DTC and request a remote test. 

(b) When instructed to do so by the DTC, 
depress the RT key and observe that all 

the LEDs are lighted. 

(c) When instructed to do so, prese and release 
the RT key to take the data set out of the 

remote test mode. If the data set enters the 
data mode (MR lighted), depress and release 
the analog loopback (AL) key to return the data 
set to the idle mode. 

C. Analog Loopback Tests 

2.0S The purpose of these tests is to check the 
interface circuits not checked by the local 

self test or the remote test. Figure 1 shows the 
test equipment setup for the following tests: 

• Error Run and Power Supply Test 

• Clear-to-Send Turnon Interval 

• Received Line Signal Detector Interval 



• Analog Loopback Reverse Channel Test (DS 
202S-L1A/2/8A and -LlC/2/8B only). 

In the analog loopback mode, the data signal applied 
to the transmitted data interface lead is processed 
through the transmitter, looped through an attenuator 
(202-Ll only) to the receiver where it is demodulated, 
and transmitted to the received data lead. Pressing 
the AL key until it locks performs the following: 

• Connects the transmitter and receiver for 
DS 2028-LlA or -LlC. An attenuator is 
inserted in this path for DS 202S-Ll only. 

• Overrides the local copy control circuit to 
provide local copy. 

• Illuminates the TM LED. 

• Disables the auto-answer feature, if installed. 

• Turns the data-set-ready lead OFF (all other 
customer interface leads are operative and 
may be tested) on DS 202S-Ll only. This 
is optional for DS 202S-L1A and -LlC. 

The following test equipment is required: 

• 914C DTS (1) or 

• 914B DTS (1) and 908-type DTS (1). 

2,06 Error Run and Power Supply Test: 
This test verifies that the data set will 

transmit and receive a 68-bit random word error-free 
for 5 minutes. Both the positive and negative 
14-volt power supply voltages are also checked 
during this test. The test equipment is set up as 
sliiown in Fig. 1. Proceed as follows: 

(1) Disconnect customer-provided equipment 
(CPE) and connect the 914-type DTS to DS 

202S. 

(2) Insert red pins in the matrix and position 
switches as shown in Fig. 1. 

(8) Ensure that the line associated with the 
data set under test is on-hook (required with 

DS 202S-Ll only), 

(4) Apply power to the data set and DTS. 
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(5) Depress locking AL key on the data set. 
Wait at least 8 seconds (with DS 202S-Ll 

only) before proceeding. This allows the answer 
sequence to be generated in the data set. 

Note: The receiver contains a first mark 
circuit which clamps the received data and 
received line signal detector circuits olt during 
the answer sequence. At least 8 ms of marking 
signal must be received by the receiver before 
the clamp is removed. 

(6) Operate switch Sl to ON. Depress and 
release START button on 908 DTS if it is 

being used. 

Requirement: DSl and DS8 lamps are 
lighted. DS2 is lighted if option YI is installed. 

(7) Move FUNCTION switch to VOLTS INT 
and measure the positive supply voltage. 

Requirement: +12 to +17 volts. 

(8) Move FUNCTION switch to OFF, POLARITY 
switch to REV, and VERTICAL MONITOR 

switch to 10. 

(9) Move FUNCTION switch to VOLTS INT 
and measure the negative power supply 

voltage. 

Requirement: -12.5 to -17.5 volts. 

(10) Move FUNCTION switch to OFF. 

(11) Move FUNCTION switch on the 914 DTS 
to PHASE ADJ. 

(12) Adjust PHASE control until the meter 
indicates zero. Move FUNCTION switch 

to OFF. 

(18) Operate WORD SYNC on the 914 DTS 
and release when the counter stops. 

(14) Reset the counter on the 914 DTS. 

(15) Allow the test to continue for 5 minutes. 

Requll'ement: No errors. 
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914 DTS MATRIX 

NOTES: 
I, SET SWITCHES ON 914 DTS AS FOLLO\IS: 

SWITCH SETTIMII 

INTERFACE l>IOOE VOLTAGE 

TEST SET MOOE SER (914C) 
RCV SEIi (!114B) 

COUNTER DIT ERRORS 
TRANSMIT BIT RATE (914C) 1200 
TRANSMIT WORD L[NGTH(914C) 63 
VERTICAL MONITOR 9 
FUNCTION OFF 
RANGE DCV-30 

POLARITY NOR 
BIT RATE 1200 

SIG LEV ±4 
WORD LENGTH 63 
SAMPLE WIDTH 30°1. 

SI, S3 OFF 

S6 ON 
TPI t/OPEN 
TP2 t/OPEN 

2. THE 903 DTS IS REQUIRED IN CONJUNCTION WITH 
THE 9I4B DTS ONLY. POSITION THE SWITCHES ON 

THE 903 DTS AS FOLLOWS: 

SWITCH SETTINC:I 

BIT RATE 1200 
TRIGGER (+) POSITIVE 
RANDOM-DOT RANDOM 

3. 914 DTS INDICIITOR LAMPS AND SWITCHES CORRESPOND 

TO INTERFACE LEADS AS FOLLOWS: 

SWITCH L1114P LEAD 

SI REQUEST TO SEND 
DSI CLEAR TO SEND 

o:~2 DATA SET READY 

o:s'! RECEIVED LINE SIGNAL 

DETECTOR 
S3 SECONDARY REQUEST TO SEND 

0:34 SECONDARY RECEIVED LINE 

Sl<:INAL DETECTOR 

S6 DATA TERMINAL READY 

oss RING INDICATOR 

4. ALL A INTERF~CE SELECTOR SWITCHES MUST BE 
PUSHED IN EXCEPT 2A WHEN USING A 903 DTS. 

Fig, 1--Analog Loopback Test Setup 
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(16) If no more tests are to be conducted, 
disconnect test equipment and press and 

release AL Key. 

(17) If a clear-to-send response test is to be 
conducted, operate Sl to OFF, then proceed 

to paragraph 2.07 (4). 

2.07 Clear-to-Send Response Test: This 
test measures the interval between the 

time when the CA (request-to-send) lead is turned 
on and when the CB (clear-to-send) lead turns on, 
Proceed as follows: 

(1) Disconnect the CPE and connect the 914-type 
DTS to DS 202S. 

(2) Insert red pins in the matrix and position 
switches on the DTS as shown in Fig. 1, 

except the COUNTER switch should be 
positioned to INTERVAL Xl. Position 
TEST SET MODE switch to INTERVAL. 

(3) Ensure that the telephone line associated 
with the data set under test is on-hook 

(required with DS 202S-Ll only). 

(4) Place the data set in analog loopback test 
mode by depressing the AL key until it 

locks. Wait at least 3 seconds (with DS 202S-Ll 
only) before proceeding. 

(5) Reset the counter. Move switch Sl to ON; 
the clear-to-send turn-on interval appears 

on the counter. 

Requirements: 

• Option M-6 to 12 ms 

• Option K-22 to 40 ms 

• Option J-52 to 70 ms 

• Option G-140 to 200 ms. 

Note: Only the option actually installed in 
the data set should be tested. In order to 
measure the interval for Option G, the interval 
switch must be moved to XlO. The counter 
should indicate 14 to 20. 

(6) To remeasure the interval, move Sl to OFF, 
reset the counter, then move Sl to ON. 
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(7) If a received line signal detector response 
test is to be performed, move switch Sl to 

OFF. Proceed to paragraph 2.08(2). 

2.08 Received Line Signal Detector 
Response Test: This test verifies that 

the received line signal detector circuit will respond 
properly within one of the time intervals given as 
requirements in this test. Only the option actually 
installed in the data set should be tested. Proceed 
as follows: 

(1) Disconnect the CPE and connect the 914-type 
DTS to DS 202S. 

(2) Insert red pins in the matrix and position 
switches on the DTS as shown in Fig. 1, 

except the pin at TP2-5 should be moved 
to TP2-8. Also, remove pin SD-2 and disconnect 
the 903 DTS (if used). Push interface selector 
switch 2A in and insert a red matrix pin in 
position S2-2. Leave switch S2 OFF. Position 
TEST SET MODE switch to INTERVAL. 

(3) Ensure that the telephone line associated 
with the data set under test is on-hook 

(required with DS 202S-Ll only). 

(4) Place the data set in analog loopback test 
mode by pressing the AL key until it locks. 

Wait at least 3 seconds (with DS 202S-Ll only) 
before proceeding. 

(5) Reset the counter. Move switch Sl to ON 
and the response time will appear on the 

counter. 

Requirements: 

• Data set equipped with Option Q-5 to 9 
ms. 

• Data set equipped with Option N-18 to 24 
ms. 

Note: Check only the interval corresponding 
to the option installed in the data set. 

(6) To remeasure the interval, move switch Sl 
to OFF, reset the counter, then move Sl 

to ON. The interval will appear on the counter. 

2.09 Analog Loopback Reverse Channel 
Test (DS 202S-L1A/2/3A and -L1C/2/3B 
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only): This test checks the interfacu circuits, used 
with reverse channel. Proceed as f,:,llows: 

(1) Disconnect the CPE and conne,1:t the 91,i-type 
DTS to DS 202S. 

(2) Insert red pins in the matriic and pc,sition 
switches as shown in Fig. 1. 

(8) Apply power to the data set and DT8. 

(4) Depress locking AL key on the data set. 

(5) Operate switch 88 to ON. 

Requirement: DS4 lamp lights. 

(6) Operate switch S1 to ON. 

Requirement: DS7 lamp extinguished. 

(7) Operate switches S1 and S3 to OFF. 

Requirement: DS4 lamp remains extinguished. 

D. Automatic Answer Test 

2.10 This test verifies that DS 202S w:ill automatically 
answer and terminate a call. 'rhe test ,checks 

the data-terminal-ready and ring indicator leads. 
Proceed as follows: 

(1) Ensure that the automatic answer option is 
installed (contact 8 on option switch S2 closed 

on DS 202S-Ll and -LlA; contact 1 on option 
switch S2 closed on DS 202S-LlC). 

(2) Connect the data set to the !}14 DTS. Use 
either the 914C or 914B; the 903 is not 

required. 

(3) Insert red pins into the matri.x and p,~sition 
switches as shown in Fig. 1, e>Kcept ,·witch 

S8 should be moved to OFF. Apply 
power to the data set and the 914 DT8. 

(4) Have a call made to the data statio11. 

Note: If a reverse channel test is to be 
performed, a DTC should be contactEid and 
asked to initiate the call, sinc11 the D'l'C will 
probably perform the reverse 11hannel ·cest as 
part of the call. 
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.Requirement: D88 lamp lights (RI is on) 
during ringing. D88 extinguishes (RI is oil) 
during the quiet period. The data set does 
.not answer the call. 

(5) Position switch S6 to ON (DTR on) during 
the quiet period of the ringing cycle. 

Bequlrement: At the end of the next 
ringing cycle, the data set answers the call. 
After approximately 8 seconds, D82 (data set 
ready) lights. This indicates that the data set 
is in the data mode. 

(6) If a reverse channel test is to be per1'.ormed, 
proceed to paragraph 2.11 (8). 

(7) If a reverse channel test is not to be 
performed, terminate the call by moving 

switch 86 to OFF (DTR oil). 

Requirement: D82 extinguishes. 

E. ,teverse Channel Test 

2.11 This test checks the interface circuits used 
with reverse channel. It will be necessary 

to contact a DTC for this test. The DTC should 
be ca.pable of transmitting a tone (387 Hz) to the 
data set and measuring the frequency of the tone 
received from the data set. Proceed as follows: 

(1) Disconnect the CPE and connect the 914 DTS 
in its place in accordance with Fig. 1. Insert 

red pins into the matrix and position switches 
as shown in Fig. 1, eJCcept switch S.l should 
bfl ON. 

(2) Apply power to the data set ancl then to 
the 914 DT8. 

(8) Request the DTC to send 387 Hz at -12 dBm 
at the O TLP. 

Requirement: DS4 lamp lights (SCF on). 

(4) Move S8 to ON and S1 to OFF. This 
transmits 887 Hz to the DTC. 

(5) Request the DTC to measure the frequency 
of the reverse channel tone. 

Requirement: 877 to 897 Hz. 
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F. Supplementary Tests Note: Refer to Fig. 3 for an example of a 
form which can be used to record test results. 

2.12 End-to-End Test: This test should be 
used to identify problems in the transmission 

facilities. Proceed as follows: 

Note: It will be necessary to establish voice 
communication during the test. 

(1) Set up the test equipment and the data sets 
in accordance with Fig. 2. 

(2) Set switch Sl to ON at the transmitting 
end and switch Sl to OFF at the receiving 

end. 

(3) Apply power to the data set and test 
equipment. Establish a data call between 

the data sets. Momentarily depress START 
button on the 903 DTS. 

Note: Steps (4) through (8) are for the 
receiving end only. 

(4) On the 914 DTS, set FUNCTION switch to 
PHASE ADJ. 

(5) Adjust PHASE control to zero the meter. 

(6) Move FUNCTION switch to OFF. 

(7) Operate WORD SYNC switch momentarily 
to MAN. 

(8) Press RESET button to clear the counter. 

(9) Complete end-to-end tests involve making 
two 10-minute and six 2-minute test runs. 

Establish voice communications between tests, 
using the associated telephone set. Place calls 
alternately from each end except where one 
customer location will always be originating the 
call. These test calls should be made during 
busy hours. This gives reasonable assurance 
that all test calls do not use the same trunks 
and routes. 

Requirement: During the 10-minute test 
calls, count errors at the end of I-minute 
intervals. Disregard the test period with the 
highest number of errors. Total errors in 
the remaining nine test periods should be no 
more than six. Four of the six 2-minute calls 
should have no more than three errors each. 

(10) Upon completion of tests, record the results 
and disconnect the test equipment. 

2. 13 Ground Noise Test: If the data set 
and CPE are not at the same ground potential, 

errors may be caused by a potential difference 
between data set ground and business machine 
ground. To detect the presence of noise potentials 
at the time of installation or during troubleshooting, 
a test should be made using the 6H impulse counter. 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Counters (J94006H and 
J94006HR)-Description, Operation, and 
Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter
Description, Operation, and Maintenance 
( 103-620-100). 

2.14 The 6H impulse counter is connected and 
the test is performed as follows. 

(1) Use a 2W6A test cord or equivalent (310 
plug on one end, alligator clips connected 

to tip and ring on the other end). Connect the 
914-type DTS connector A to the customer 
connector on the data set. Connect the 914-type 
DTS connector B to the data Mt connector on 
the business machine. This test assumes that 
protective ground from the business machine 
appears at the customer interface. 

(2) On the 914-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the 2W6A cord to switch 
lA and connect the other clip to switch lB. 

Verify that power is applied to data set and 
business machine. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, set the DIAL-MEAS 
switch to MEAS and set the DBRN dial to 

90. 
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914 DTS MATRI>: 

NOTES: 
I • SET SW I TCH[S ON TH£ 914 OTS AS rOLLOW!,: 

swr TCH SETT I NG 

I NTERfACE MODE VOLTAGE 
TEST SET MODE SER (91,4C DTS) 

RCV SER (914B DTS) 
COUNTER BIT ERRORS 
RCV Bl T RATE 1200 
RCV I/ORD LENGTH 63 
TRANSMIT BIT RATE (914C) 1200 

TRANSMIT loQRD LENGTH (914C) 63 
SIG LEV t4V 

SWITCH SI, S3 Off 
SWITCH S6 ON 
SAMPLE W fDTH '.30% 

2, 914 DTS INDICATOR LAMPS AND SWITCHES CORRESPOND 
TO TH[ rOLLO\/ING INTERrACE LEADS. 

SWITCH LEAD 

SI REQUEST TO SEND 

S3 SECONDARY REQUEST TO SEND 

S6 DATA TERMINAL READY 

3. ALL A INTERFACE SELECTOR SWITCHES MUST BE 
PUSHED IN EXCEPT 2A WHEN USING A 903 DTS. 

Fig. 2-End-to-End Test Setup 

(6) Reset the counter on the 6H impulse ,~ounter 
to 0. 

(7) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

Page 8 

(8) Remove clips of 2W6A cord from lA and 
1B and connect to 7 A and 7B. 

(H) Reset the counter on the 6H impulse counter 
to O. 



Data Test Calls Placed Between: 

LOCATION 

(A) 

(B) 

Contemplated Customer 
S.O. Number',,_ ______ _ 

LONG DURATION TEST CALLS 

ORIGINATED PEAK DISTORTION 
_jJ_ AT TIME ~ % ---

-- ---- --- ---
-- --

-- --
-- --- ---

-- --

SHORT DURATION TEST CALLS 

ORIGINATED 
AT TIME --

Peak Dist. Reading ( % ) 
-- One Minute Error Count 

(Bits in Error) 

Peak Dist. Reading ( % ) 
-- One Minute Error Count 

(Bits in Error) 

1 2 3 4 

DS 2025 2-21 
155 3, SECTION 592-028-500 

Date=-----------· 

TEL. # OF TEST LINE 
OR STATION 

Under Control of Data 
Test Center a~------

BIT ERROR COUNT - MINUTE NUMBER 

5 6 7 8 9 10 II 12 13 14 

SHORT CALL - NUMBER 

15 

(READINGS AT ____ _, (READINGS AT ____ _, 

1 2 3 4 5 1 2 3 4 5 

Billing Adjustment (if required) referred to:, ______________________ _ 

Parties involved in Tests: ______________________________ _ 

Coordinated with tests to other locations at=-----------------------

Comments and Notes: 

Fig. 3-Data Set Preservice Performance Test Record 
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(10) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

2.15 At the end of both of the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
together according to local instructions. At the 
end of the test, disconnect test equipment and 
restore the data set to pretest cond.ition. 

3. INSTALLATION TESTS 

3.01 This part provides the seqmmce in which 
tests are to be performed following an 

installation. Before proceeding with the test, verify 
that the local loop and the end-to-end facilities 

meet the requirements specified in the sections 
entitlied Data Systems-DATAPHONE® Service-Direct 
Distance Dialing Network-Test Requirements for 
Subscriber, Foreign Exchange, and Remote Exchange 
Lines (315-205-501) and Data Systems-DATAPHONE® 
Service on Direct Distance Dialing Network-Overall 
Tram1mission Maintenance Procedures (314-205-500). 
Refer to Fig. 4 for the sequence of tests. 

4. MAINTENANCE TESTS 

4.01 This part provides the sequence in which 
tests are to be performed before and during 

a trouble visit. The procedure provides a method 
of isolating a trouble to either the data set or the 
transmission facility. Refer to Fig. 5 and 6 for 
the sequence of tests. 

PERFORM 
LOCAL TEST 

PROCEED TO @ ON 
MA I NTENANCE TEST 
FLOWCHART 

TURN EQUIPMENT 
OVER TO 
CUSTOMER 

ENSURE DATA SET IS 
COMPLETELY PLUGGED INTO 
CONNECTOR IN HOUSING 

REPEAT 
LOCAL TEST 

Page 10 

REQUEST REMOTE 
TEST FROM OTC 

n:s 

ARE TEST 
RESULTS 
SATISFACTORY 

NO 

ARE TEST 
RESULTS 
SATISFACTORY 

REPLACE 
DATA SET 

Fig. 4-lnstallation Test :;equence 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

IS 
SERVI CE 

SATISFACTORY 

IJO 

NOT I FY 
SUPER\11 SION 



RECEIVE 
TROUBLE 
REPORT 

NO 

HAVE CUSTOMER 
PERFORM LOCAL 
TEST 

YES 

CONDUCT REMOTE 
TEST FROM TEST 
CENTER 

NO 

CHECK LOCAL LOOP 
FROM TEST DESK 

YES 
NOT I FY 
SUPERVISION 

NO DISPATCH TO 
TEST DATA SET 

VERIFY TO 
YES CUSTOMER THAT 

SERVICE IS 
SATISFACTORY 

YES DISPATCH TO 
TEST DATA SET 

YES 

ARE TEST 
RESULTS 

NO 

SATISFACTORY 

DS 202S 2-21 
ISS 3, SECTION 592-028-500 

* THIRD TROUBLE REPORT ON THIS SERVICE 
WITHIN JD DAYS WITH FIRST TWO BEING 
''NO TROUBLE FOUND11

• 

PERFORM I NSTAL-
LATI ON TEST 

DISP.~TCH 
ANO INSTALL 
202S·-LIA/2, -Ll/2/JA, 
-LIC/2, OR -LIC/2/JB 

(OR 
YES DON'T 

KNOW) 

NO 

YES 

NO 

YES 

IS SERVI CE 
SATISFACTORY 

YES (OR 
NO DON'T 

KNOW) 

CLOSE HAVE CUSTOMER VERIFY 

TROUBLE PROPER OP ERAT I ON 

REPORT OF CUSTOMER PROV I OED 
EQUIPMENT 

REPAIR 
LOCAL LOOP 

Fig, 5-Malntenance Flowchart (Before Dispatch) 
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NO 

START 

PERFORM LOCAL TEST 

ARE 

YES 

VERIFY INTERFACE 
WIRING. PERFORM 
ANALOG LOOP-BACK 
TEST WITH 914 OTS 

IS AUTO ) 
ANSWER OPTION 
INSTALLED 

YES 

PERFORM AUTO ANSWER 
TEST 

PERFORM REVERSE 
CHANNEL TEST 
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NO 

NO 

NO 

NO 

ENSURE DATA SET IS 
COMPLETELY PLUGGED 
INTO CONNECTOH IN 
1-0US I NG • REPEh T 
LOCAL TEST 

REPLACE 
DATA SET 

REQUEST REI-OTE 
TEST FROM IJTC 

YES 

ARE 
TEST RESLIL TS 
SATISFACTORY 

NO 

GO TO (v 
YES 

ARE 
TEST RESULTS 
SAT IS" AC TORY 

YES 

ARE 

TEST RESULTS 

REPLACE 
DATA SET 

NO 

Fig. 6--Maintencmce Test Flowchcirt (Sheet 1 of 2) 

REPLACE 
DATA SET 

PERFORM 
CHANNEL TEST 

{Al 

{Bl 



(A) 

REQUEST REl'OTE 

TEST FROM OTC 

REPAIR 
CHANNEL 

REPLACE DATA SET 
AND PERFORM 
INSTALLATION TESTS. IF NO 
INSTALLATION TEST i.,,:.--~ 

FAILS NOTIFY 
SUPERVISION 

YES 

15 WIRING OK 

CHEa\ DATA 
STATION 
WIRING 

NO 

ARE 

DS 202S 2-21 
ISS 3, SECTION 592-028-500 

TEST RESULTS 
SATISFACTORY 

YES 
CLOSE 
TROUBLE 
REPORT 

REQUEST REMOTE 
TEST FROM DTC 

REPAIR DATA 
STATION 
WIRING 

Fig. 6-Maintenance Test Flowchart (Sheet 2 of 2) 
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1. 

2. 

3. 

4. 

5. 

DAT A SET 202S 

TRANSMITTER-RECEIVER 

TEST PROCEDURES USING 921 A DAT A TEST SET 

CONTENTS 

GENERAL 

INSTALLATION TESTS 

MAINTENANCE TESTS 

TEST PROCEDURES 

A. Local Self Test 

B. Remote Test 

C. Initial Test Setup for 921 A 

D. Analog Loopback Test 

E. End-to-End Block Error Test 

F. Automatic Answer Test 

G. Reverse Channel Test 

DTS 

PAGE These procedures are to be used when testing DS 
202S on an initial installation or during a maintenance 
visit. 

1.02 This section is reissued to add coverage for 
Version 2 of the 921A DTS. Since this 

2 reissue is a general revision, arrows normally used 
to indicate changes have been omitted. 

3 
1.03 Test circuitry built into DS 202S permits a 

3 local self test to be performed. The test 
circuitry also facilitates the remote test of the data 

3 set from a test center. Additional tests require 
the use of external test equipment such as the 

6 921A DTS. 

7 1.04 The 921A DTS (Fig. 1) is a portable, general 
purpose data test set that provides the 

11 serial testing capabilities of the 914C DTS and is 
compatible with the 914C DTS for the testing of 

13 serial data sets. The 921A DTS also provides 
additional testing capabilities that are described in 

H. Analog Loopback Start-Stop Distortion 

14 Section 107-402-100. Input to the 921A DTS is 
made through a 20-button keyboard. A 32-character 
display provides operator prompting and test 
results. Test (Version 2 and Higher DTS) 14 

I. End-to-End Start-Stop Distortion Test 
16 

2. INSTALLATION TESTS 
J. Parity Test 18 

2.01 This part provides the sequence in which 
REFERENCES 20 

1. GENERAL 

tests are to be performed following installation 
of the data set. This test sequence provides a 
method of verifying that the installation is 
satisfactory. 

1.01 This section contains test procedures using 
the 921A data test set (DTS) and the self-test 

capabilities of data set (DS) 202S. Test procedures 
using the 914-type DTS and the self-test capabilities 
of DS 202S are contained in Section 592-028-500. 

2.02 Before proceedinr with the tests, verify that 
the local loop meets the requirements specified 

in Section 314-205-501. Refer to Fig. 2 for the 
installation test sequence. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



2-22 OS 202S 
SECTION 592-028-501 

I 
I 

Fig 1- 921A Data Test Set-Front Panel 

3 MAINTENANCE TESTS 

3.01 Thi, part pro,·ides the s,,quence in ,,·hich 
tests are to he 1wrformed during a maintenance 

,·1s1t This test sequencl' provides a method of 
isolating a trouhle to the data set. tht> transmission 
facility, or thP customer-provided Pquipment (('PE). 

3.02 When a trouble report is received, a data 
test center (DTCJ is responsible for isolating 

the trouble to the data set or transmission facility. 
The procedure for doing this is shown in Fig. 3. 

3.03 If it is suspected that the trouble is in the 
data station equipment, a telephone company 

(telco) employee must be dispatched to conduct 
more extensive test, at the data station. The 

Page 2 

following Pquipment should be taken on a trouble 
visit: 

• Spare data set 

• !l21A DTS. 

3.04 Refer to Fi!-(. 4 for the sequence in which 
tests are to be performed by the telco 

employee at the data station. If the data set is 
replaced, the defective data set should be tagged 
with a description of the trouble, carefully packed, 
and returned to the service center for repair. 
Verify that the replacement data set is equipped 
with the proper options before placing the data set 
in service. 

3.05 If the trouble persists, proceed as follows. 



YES IS THIS FIRST 
REPLACE DATA SET DATA SET TO 

FAIL TEST 

NO 

ARE TEST REQUEST OTC ARE TEST 
RESULTS PERFORM REMOTE RESULTS 
SATISFACTORY TEST SA TISF AC TORY 

NO 
··ENSURE DATA SET 

IS COMPLETELY 
PLUGGED INTO 
CONNECTOR IN 

REPLACE DATA SET HOUSING 

DS 202S 2-22 
ISS 2, SECTION 592-028-501 

TURN EQUIPMENT 
POSSIBLE LOCAL OVER TO 
LOOP TROUBLE. CUSTOMER 
REFER TO SECTION 
668-010-300 

YES 

VERIFY WITH IS SERVICE 
CUSTOMER THAT SA TISF AC TORY 
SERVICE IS 
SA TISF AC TORY 

NO 

NOTIFY 
SUPERVISION 

Fig. 2-lnstallation Test Sequence 

(a) Check that options installed in data set agree 
with those specified on service order. 

(b) Verify that CPE has been tested and is 
operating properly. 

(c) Check for physical damage to data station 
equipment. 

(d) Verify that all cords and connectors are 
properly connected. 

(e) Check for intermittent trouble in station 
wiring. 

(f) Verify that data set and CPE are connected 
to a common ground. 

(g) If trouble persists, request help from 
immediate supervisor. 

4. TEST PROCEDURES 

4.01 This part provides the procedures for the 
installation and maintenance tests. 

A. Local Self Test 

4.02 This test checks the data set transmitter 
and receiver. The customer interface is not 

checked. Test data generated by the data set is 
looped back internally from the transmitter output 
to the receiver input. The received data is compared 

to the original data. Under normal conditions, all 
the data set indicator lamps are lighted; however, 
if an error is detected, the 'rM lamp goes off. 

4.03 Perform the test as follows. 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Firmly depress and hold LT switch for at 
least 15 seconds. 

Note: If LT switch is depressed slowly, TM 
lamp may go off in a nondefective data set. 

Requirement: TM lamp remains lighted 
while LT switch is depressed. 

(3) If requirement specified in (2) is not met, 
repeat (2) four more times. 

Requirement: TM lamp remains lighted 
during all four repeats. 

B. Remote Test 

4.04 This test allows a tei;t center to check the 
data set transmitter and receiver and the 

facilities connecting the data set and the test center. 
The customer interface is not checked. 

4.05 Perform the test as follows. 
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START 

RECEIVE 
TROUBLE 
REPORT 

IS THIS THE 
THIRD TROUBLE 
REPORT 

NO 

HAVE CUSTOMER 
AT EACH STATION 
PERFORM LOCAL 
SELF TEST 

NOTIFY 
SUPERVISION 

ARE TEST 
RESULTS 
SATISFACTORY 

REQUl:ST OTC 
~N_o __ ~ PERFORM REMOTE 

TEST TO ~---t"'I 

ARIE TEST 
RESULTS 
SATISFACTORY 

NO 

YES 

VERIFY WITH 
CUSTOMER THAT 
CUSTOMER PROVIDED 
EQUIPMENT IS 
OPERATING PROPERLY 

IS CUSTOMER 
PROVIDED EQUIPMENT 
OPERATING PROPERLY 

NO 

CLOSE 
TROUBLE 
REPORT 

STATION A 

DISPATCH TO 
STATION TO 
TEST DATA SET 

YES 

REQUEST DTC 
PERFORM REMOTE 
TEST TlJ 
STATION B 

: TEST 
,lULTS 
'.:ISFACTORY G
-' 

YES 

NOTIF'f 
SUPERIJISJ:ON 

NO 
POSSIBLE LOCAL 
LOOP TROUBLE. 

r-------<ii>I REFER TO SECTION 
668-010-300 

!Fig. 3-C:learing Trouble lleport 

(1) Contact test center and request a remote 
test. 

(2) When directed by test center,. rlepresH RT 
switch. 
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Requfrement: On data set, all indicator 
lamps are lighted. 

(3) Test center performs remote test. 



START 

PERFORM LOCAL 
SELF TEST* 

YES 

PERFORM ANALOG 
LOOPBACK AND 
ANALOG LOOPBACK 
START-STOP 
DISTORTION TESTS 

PERFORM 
AUTOMATIC 
ANSWER TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

NO 

REPLACE 
DATA SET 

DS 2025 2-22 
155 2, SECTION 592-028-501 

* ENSURE DATA SET IS COMPLETELY 
PLUGGED INTO CONNECTOR IN HOUSING. 

PERFORM 
INSTALLATION~--------------------l 
TESTS. 

NO 

ARE 
TEST RESULTS 
SATISFACTORY 

YES 

IS AUTOMATIC 
ANSWER OPTION 
INSTALLED IN 
DATA SET 

NO 

IS REVERSE 
CHANNEL OPTION 
INSTALLED IN 
DATA SET 

PERFORM 
INSTALLATION 
TESTS 

NO 

NO ARE 
TEST RESULTS 
SATISFACTORY 

PERFORM 
REVERSE 
CHANNEL TEST 

Fig, 4-Maintenance Test Sequence 

PERFORM 
END-TO-ENO 
START-STOP 
DISTORTION, 
PARITY, AND 
END-TO-END 
BLOCK ERROR 
TESTS 

NOTIFY 
SUPERVISION 

REPLACE 
DATA SET 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

CLOSE TROUBLE 
REPORT 
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(4) When directed by test center, release RT 
switch. 

C. Initial Test Setup for 921A DTS 

Requirement: TM lamp goes off. 
4.06 Perform the initial test setup for the 921A 

DTS when used to test DS 202S as follows. 

STEP ACTION 

1 Connect data set to DTS using interface cable 
and EIA adapter cord provided with DTS. 

Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
cord is equipped with a female 37-pin connector 
and a male 25-pin connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter ,cord into 
customer interface connector on data set. 

2 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

3 

4 

5 

Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove EIA RS-232-C interface module from 
storage and ensure that all 2Ei interface module 
switches are in TERM position. 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position 
except that switch 11 is in OPEN position. 

11 
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Enter 24 on keyboard. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (◄I ). 

VERIFICATION 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
m~s. 
DTS then performs self tests. 
If DTS is defective, display reads
TEST FAILED. 
If DTS is satisfactory, display reads
DATA SET: 

Display reads
DATA SET: 24 



STEP 

12 

13 

14 

ACTION 

Press GO. 

Enter 12. 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

15 For Version 1 DTS, set DCE interface lead 
switch 20 to OPEN and connect a jumper wire 
between DCE interface lead jacks 9 and 20. 

D. Analog Loopback Test 

4.07 In this test, an analog loopback block error 
run is performed, the CA-CB (RS-CS) interval 

is checked, and the CA-CF (RS-RLSD) interval is 
¢hecked. The reverse channel is also checked if 
it is installed in the data set. The block error 
run checks the data set transmitter and receiver 
and the customer interface. Test data is generated 
by the 921A DTS and looped back internally from 
the data set transmitter output to the receiver 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

DS 2025 2-22 
155 2, SECTION 592-028-501 

VERIFICATION 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

input. The received data is compared to the 
original data by the DTS. Data errors are indicated 
by the DTS display. The CA-CB interval check 
measures the interval between the time the 
request-to-send lead is turned on and the clear-to-send 
lead turns on. The CA-CF interval check measures 
the interval between the beginning of the line 
signal and the on condition of the received line 
signal detector lead. 

4.08 Perform the test as follows. 

VERIFICATION 

Display reads
TEST SEQ: 

Note: If GO or TST is pressed at an 
unauthorized point in the following tests, the 
test in progress is ended and the DTS recycles 
to the start of that test (last preceding step 
that display read TEST SEQ:). 

Block Error Run 

2 

3 

4 

5 

On data set, depress AL switch. 

On DTS, enter 55. 

Press GO. 

Enter 1. 

TM lamp lights. 

Display reads
TEST SEQ: 55 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
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STEP 

6 

7 

8 

9 

ACTION 

Enter 5. 

Enter 2. 

Enter 01024. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaini11g in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

Press TST. 

Clear-to-Send Interval lest 

11 Enter 30. 

12 Press GO. 
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VERIFICA irlON 

Display then reads (briefly)
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)---
511 BIT ERROR TEST 
Display then reads-
1= BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)--
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)--
0060 SECONDS 
Display then reads-
BLK RCVD=0000 ERR•=0000 
From this point, display counts number of 
blockg received and number of blocks in Prror. 
If sync is lost during test, display flashe1, 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: No blocks in error. 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 30 

Display reads RS-CS (CA-CB) interval in 
milliseconds. 



STEP 

13 

ACTION 

Note 1: Only the option actually installed 
in the data set need be tested. 

Note 2: To repeat test, press A. 

Press TST. 

Received Line Signal Detector Interval Test 

14 

15 

16 

Enter 31. 

Press GO. 

Note 1: Only the option actually installed 
in the data set need be tested. 

Note 2: To repeat test, press A. 

Press TST. 

Analog Loopback Reverse Channel Test (Does Not 
Apply to OS 2025-Ll) 

17 

18 

19 

20 

Note: If reverse channel is not installed in 
data set, omit Steps 17 through 27. 

Enter 47 48 38 47. 

Press GO. 

Enter 05 09. 

Enter 15 10. 

DS 2025 2-22 
155 2, SECTION 592-028-501 

VERIFICATION 

Requirement: 

Option M- 7 to 9 ms 
Option K-28 to 32 ms 
Option J-56 to 64 ms 
Option G-170 to 191 ms 

Display reads-
TEST SEQ: 

Display reads
TEST SEQ: 31 

Display reads RS-RLSD (CA-CF) interval in 
milliseconds. 

Requirement: 

Option Q-5.7 to 8 ms 
Option N-19 to 22 ms 

Display reads-
TEST SEQ: 

Display reads-
TEST SEQ: 47 48 38 47 

Display reads (briefly)-
TEST COMPLETE 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)-
SW CONN: X=05 Y=09 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
SW CONN: X=15 Y=lO 
Display then reads 
SW CONN: X=?? Y=?'? 
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STEP 

21 

22 

23 

24 

25 

26 

27 
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ACTION 

Enter 16 11. 

Enter 10 05. 

Note: Steps 19 through 22 conditioned DTS 
to control request-to-ser1d (SI), secondary 
request-to-send (S2), and data terminal ready 
(S3), and to monitor secondary received line 
signal detector on ASSIGNABLE 1 indicator. 

Press GO. 

Note: Sl is controlled by key 1; S2 is 
controlled by key 2; S3 is controlled by key 
3. S4 is not used. 

Press keys 1, 2, and 3 until state of Sl, S2, 
and S3 are as shown in verification. Disregard 
S4. 

Press key 1. 

Press keys 1 and 2. 

Press GO. 

VERIFICA T'ION 

Display reads (briefly)-
SW CONN: X=l6 Y=ll 
Display then reads-
SW CONN: X=?? Y=?? 

Display reads (briefly)-
SW CONN: X=l0 Y=05 
Dbplay then reads-
SW CONN: X=?? Y=?"? 

Display reads (briefly)-· 
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (briefly)-
CROSS CONNECTIONS MAND ALLY SET 

Display then reads state of controlled switches. 
A typical display might read-
Sl =OFF S2=OFF S3=ON S4=OFF 

Display reads-
Sl =OFF S2=ON S3=ON S4=OFF 

Requirement: ASSIGNABLE 1 indicator 
lights. 

Display reads-
Sl =ON S2=ON S3=ON S4=OFF 

Requirement: ASSIG:NABLE 1 indicator 
goes off. 

Display reads-
Sl=OFF S2=OFF S3=ON S4=OFF 

Requirement: ASSIGNABLE 1 indicator 
remains off. 

Display reads (briefly)
TEST INTERRUPTED. 

For Version 2 and higher DTS: 
Display then reads (briefly)--
CROSS CONNECTIONS MANUALLY SET 

Display then reads (briefly)--
Tii:ST COMPLE'l'E 



STEP ACTION 

28 On data set, release AL switch. 

DS 2025 2-22 
155 2, SECTION 592-028-501 

VERIFICATION 

Display then reads
TEST SEQ: 

TM lamp goes off. 

E. End-to-End Block Error Test 

4.09 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are also 
checked. Identical test data is generated by 921A 

DTSs at both data sets. This data is transmitted 
by one of the data sets and compared to the data 
generated by the DTS at the receiving data set. 
Data errors are indicated by the DTS display. 

4.10 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end block error test. 

Note 1: If distant station is not equipped 
with a 921A DTS, use a test set that provides 
at least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

Note 2: Procedure at transmitting station 
must be performed first. 

At transmitting station, perform Steps 2 
through 6. 

2 

,, 
" 

4 

5 

6 

Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

Enter 53. 

Press GO. 

Enter 6. 

Place data set in data mode. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 53 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= D'l' 0=SP l=MK 2=:!047 5=511 6=63 

Display reads-
63 BIT ERROR TEST 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read-
63 BIT ERROR TEST 
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STEP ACTION 

At receiving station, perform Steps 7 
through 16. 

7 

8 

9 

10 

11 

12 

13 

14 

Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

Enter 54. 

Press GO. 

Enter code for DTS at transmitting station. 

Enter 6. 

Enter 2. 

Enter 01024. 

Place data set in data mode. 

15 Enter 0900. 
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Note: To perform functions listed below, 
press associated key. K,:iys A through D 
function at receiving station only. Keys E 
and F function at transmitting station only. 

KEY FUNCTION 

A Repeat test. 
B Display time remainin1!: in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 54 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Typical display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Display then reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6,;63 

Display reads (briefly)--
fi3 BIT ERROR TEST 
Display then reads-
l.=BIT ERRORS 2=BLOCK ERRORS 

Display reads-
'.'???? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???'/ SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Displa;, continues to read--
1'??'1 SECONDS 

Display reads (brieflyl-
0-900 SECONDS 
Display then reads-
BLK RCVD=OO00 gRR=0000 
F'rom this point, display counts number of 
blocks received and number of blocks in error. 



STEP ACTION 

16 If requirement in Step 15 is not met, press 
A to repeat test one time. 

17 Perform the end-to-end block error test in 
the opposite direction. The receiving station 
now becomes the transmitting station. 

DS 2025 2-22 
155 2, SECTION 592-028-501 

VERIFICA'flON 

If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 12. 

F. Automatic Answer Test 4. 12 Perform the test as follows. 

4. 11 This test uses the 921A DTS to verify that 
the data set will automatically answer a call, 

go to the data mode, and end the call. 

STEP 

1 

2 

3 

4 

ACTION 

Ensure that initial test setup described in 
paragraph 4.06 has been performed, except 
omit Step 15. 

Enter 40. 

Press GO. 

Place a call to data set from any convenient 
telephone set. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 40 

Display reads
WAITING FOR RI 

Display reads-
RINGING (during ringing period-ring indicator 
lead on). · 
ASSIGNABLE 1 indicator follows ring indicator 
lead. 

After 3 complete ringing cycles, DTR indicator 
lights (data terminal ready lead on). 
After several seconds, DSR indicator lights 
(data set ready lead on). 
Display then reads-
ANSWERED 
After several more seconds, DTR indicator 
goes off (data terminal ready lead off). 
Then DSR indicator immediately goes off (data 
set ready lead off). 
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STEP ACTION VERIFICA Tl()N 

llequireme11t: Display reads (briefly)
TEST PASSED 

G. Reverse Channel Test 

4.13 This test checks the interface circuits used 
with the reverse channel. The 921A DTS 

and a test center are required for the test. The 

test center must be capable of transmitting a 387-Hz 
tone to the data set and meae,uring the frequency 
of the tone received from the data set. 

4. 14 Perform the test as follows. 

STEP 

1 

2 

3 

4 

5 

ACTION 

Ensure that initial test setup deBcribed in 
paragraph 4.06 has been p,erformed. 

Enter 39. 

Press GO. 

Contact test center and niquest test center 
to send a 38'7-Hz tone at ---12 dBm at the 0 
TLP. 

Request test center to measure frequency of 
reverse channel tone received from data set. 

H. Analog loopback Start-Stop Distortio,, Test (V,,rsion 
2 and Higher DTS) 

4. 15 This test uses the 921A DTS to measure 
three types of start-stop distortion, as 

follows. 

STEP ACTION 

1 Ensure that initial test setup described 
paragraph 4.06 has been performed. 

2 On data set, depress AL switch. 

3 On DTS, enter 52 79. 

4 Press GO. 

5 Enter 0. 
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VERIFICA TIC)N 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 39 

Display reads
SRLSD IS OFF 

Display reads
S RLSD IS ON 
After several seconds, display reads
SRS IS ON 

Requirement: 377 to 397 Hz 

• Peak distortion 

• Number of "hits" above a specified threshold 

• Average bias distortion. 

4. 16 Perform the test as follows. 

VERIFICA TICIN 

Display reads
TEST SEQ: 

TM lamp lights. 

Display reads
TEST SEQ: 52 79 

Display reads-
PARITY =? (0=EVEN, l=ODD) 

Display reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 



STEP ACTION 

6 Enter 2. 

Note: Ignore display, PRESS A TO START. 

7 Press GO. 

8 Enter 2. 

9 Enter 29. 

10 Enter 0090 and after about 2 seconds, press 
C. 

11 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

On data set, release AL switch. 

DS 202S 2-22 
ISS 2, SECTION 592-028-501 

VERIFICATION 

Display then reads
TRMT=? (l=MAN 2=COc'IT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CO~T) 
Display then reads-
PRESS A TO START 

Display reads (briefly)
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER ??% (MAX·•49%) 

Display reads (briefly)-
HITS OVER 29% (MAX,=49%) 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0090 SECONDS 
Display then reads-
PEAK =00% HITS=00/29 AVG BIAS=00% 
At end of test, display reads TEST COMPLETE 
and test results. 

Requirements: 

1. Less than 29% peak distortion. 
2. Less than 01/29 hits. 
3. Less than 12% average bias distortion. 

TM lamp goes off. 
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I. End-to-End Start-Stop Distortion ·rest • Number of "hits" above a specified threshold 

4.17 This test uses the 921A DTS to measure 
three types of start-stop distortion, as 

follows. 

• Average bias distortion. 

4.18 Perform the test as follows. 

• Peak distortion 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-stop distortion test. 

Note: Procedure at transmitting station 
must be performed first. 

At transmitting station, perform Steps 2 
through 8. 

2 

3 

4 

5 

6 

7 

Page 16 

Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

Enter 52. 

Press GO. 

For Version 2 and higher DTS, 1mter 0. 

Enter 2. 

Place data set in data mode. 

Nott,: A 911-type DTS can be used at the 
distant data station. 

VERIFICATION 

Display reads
TE:ST SEQ: 

Display reads
TEST SEQ: 52 

For Version 1 DTS: 
Display reads-
TRMT: l=MAN 2=CONT 

For Version 2 and higher DTS: 
Display reads-
PARITY =? (0=EVEN l=ODD) 

Display reads (briefly)-
PARITY=0 (0=EVEN l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

For Version 2 and higher DTS: 
Display reads (briefly)--
TRMT=2 (l=MAN 2=CONT) 

Display then reads
PRESS A TO START 

On D'TS, DSR indicator lights (data set ready 
lead ,on) 
Display continues to read
PRESS A TO START 



STEP 

8 Press A. 

ACTION 

At receiving station, perform Steps 9 
through 19. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

For Version 1 DTS, enter 36. 

For version 1 DTS, enter 0. 

For Version 1 DTS, press GO. 

Enter 79. 

For Version 2 and higher DTS, press GO. 

For Version 2 and higher DTS, enter 1. 

Enter 35. 

For Version 1 DTS, press GO. 

DS 202S 2-22 
ISS 2, SECTION 592-028-501 

VERIFICATION 

For Version 1 DTS: 
Display reads-
SENDING ASCII MESSAGE 

For Version 2 and higher DTS: 
Display reads (briefly)--
CS MUST BE ON TO TRANSMIT 
Display then reads-
SENDING MESSAGE 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 36 RS=? (0 OR 1) 

Display reads-
TEST SEQ: 36 RS=0 (0 OR 1) 

Display reads (briefly)--
TEST COMPLETE 
Display then reads-
TEST SEQ: 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER ??% 

Display reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=l (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER ??% (MAX=49%) 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER 35% 

For Version 2 and higher DTS: 
Display reads (briefly)--
HITS OVER 35% (MAX=49%) 
Display then reads-
???? SECONDS 

Display reads
???? SECONDS 
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STEP 

18 

ACTION 

Place data set in data mode. 

19 Enter 0180 and after about 2 seconds, press C. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A* 
B* 
C 
D* 
* 

Repeat test. 
Display time remammg in test. 
Clear display. 
End test. 

Version 2 and higher DTS. 

20 Perform the end-to-end start-stop distortion 
test in the opposite direction. The receiving 
station now becomes the transmitting station. 

VERIFICA TliON 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read-
1??'' SECONDS 

Display reads (briefly)--
0180 SECONDS 
Display then reads-
PEAK,=00% HITS=00/31i A VG BIAS=00% 
At end of test, display reads TEST COMPLETE 
2.nd test results. 

Requirements: 

1. Less than 45% peak distortion. 
2' Less than 04/45 hits .. 
R Less than 15% average bias distortion. 

J. Parity Test 4.20 Perform the test as follows. 

4.19 This test uses the 921A DTS to check the 
number of parity errors that occur in 

transmitting an ASCil format message. 

STEP ACTION 

Establish voice communication between the 
data stations and arrange to condud. a parity 
test. 

Note: Procedure at transmitting station 
must be performed first. 

At transmitting station, pe.rform Steps 2 
through 8. 

2 
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Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

Note: A 911-type DTS can be used at the 
ctistant data station. 

VERIFICA TIION 

Display reads
TEST SEQ: 



STEP 

3 

4 

5 

6 

7 

8 

ACTION 

Enter 52. 

Press GO. 

For Version 2 and higher DTS, enter 0. 

Enter 2. 

Place data set in data mode. 

Press A. 

At receiving station, perform Steps 9 
through 15. 

9 

10 

11 

Ensure that initial test setup described in 
paragraph 4.06 has been performed. 

Enter 57. 

Enter 0. 

DS 2025 2-22 
155 2, SECTION 592-028-501 

VERIFICATION 

Display reads
TEST SEQ: 52 

For Version 1 DTS: 
Display reads-
TRMT: l=MAN 2=CONT 

For Version 2 and higher DTS: 
Display reads-
PARITY =? (0=EVEN l=ODD) 

Display reads (briefly)-· 
PARITY=0 (0=EVEN l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

For Version 2 and higher DTS: 
Display reads (briefly)-· 
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

For Version 1 DTS: 
Display reads-
SENDING ASCII MESSAGE 

For Version 2 and higher DTS: 
Display reads (briefly)-
CS MUST BE ON TO TRANSMIT 
Display then reads-
SENDING MESSAGE 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 57 ? (0=EVEN l=ODD) 

Display reads (briefly)--
TEST SEQ: 57 0 (0=EVEN l=ODD) 
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STEP ACTION 

12 Press GO. 

13 Place data set in data mode. 

14 Press A. 

15 Conduct test for about 3 minutes. 

16 Perform the parity test in the opposite 
direction. The receiving station now becomes 
the transmitting station. 

5. REFERENCES 

5.01 Additional information concerning the testing 
of DS 202S is contained in the following 

publications. 

SECTION 

107-402-100 

314-205-501 

592-028-100 

Page 20 
20 Pages 

TITLE 

921A Data Test Set-Description 
and Operation 

Data Systems-IIATAPHONE® 
Service and Data Access 
Arrangements on Direct Distance 
Dialing Network---Test Require
ments for Subsci:iber, Foreign 
Exchange, and Remote Exchange 
Lines 

Data Set 202S-Transmitt.er-Re
ceiver-Description and Operation 

VERIFICA TIION 

Display then reads-

Display reads
PRESS A TO START 

On DTS, DSR indicator lights (data set. ready 
lead on) 
Display continues to read
PRESS A TO START 

Display reads
PARITY ERRORS=00 
From this point, display counts number of 
parity errors. 

Requirement: Less than 4 parity errors. 

SEC-rlON 

592-028-150 

592-028-200 

592-028-500 

680-010-300 

999-100-141 

TITLE 

Data Set 202S-Transmitter-
Receiver-Supplementary Informa-• 
tion 

Data Set 202S-Transmitter-Re
cei ver-Installation and Connections 

Data Set 202S-Transmitter-Re·· 
ceiver-Test Procedures 

Data Systems-DATAPHONE® 
Service on Direct Distance Dialing 
Network-Data Test Center-
Trouble Analysis Procedures 

Data Set 202S-How to Operate 
Manual 

5.02 Detailed information concerning DS :202S is 
contained in CD- and SD-1D238-0l.. 
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2 1. GENERAL 

3 
1.01 This section describes the physical and 

3 functional characteristics of a data station 
utilizing up to 24 data sets 202S mounted in 40Al 

5 data mountings and intended to be housed in a 
KS-20018 cabinet. This arrangement is referred 

5 to in this section as a 202S data station. 

6 1.02 This section is reissued for the following 
reasons: 

7 
(a) To add new arrangements using 830C, 2830C, 

7 831C, and 2831C telephones 

7 (b) To remove information concerning arrangements 
using 565HK and 2565HK telephones 

8 

(c) To indicate that arrangements using the 
9 233A adapter and 631DA Call Director@ 

telephone are not recommended for new installations. 
9 

9 
Because this reissue constitutes a general revision, 
change arrows are not used. 

9 
1.03 The 202S data station (Fig. 1) will provide 

9 up to 1200 bps, serial, FSK, half-duplex 
data transmission over the switched telecommunications 

9 network for a maximum of 24 customer terminals. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-20 2S Data Station 

2. PHYSICAL DESCRIPTION 

2.01 J 202s <lata station Illa\ /i,. i11s(all<•d Ill fill<• 

of tl1t• l>as1e <'onfig-ur·ati, 1, 11,t .. d in Ta/,J ..• \ 

Page 2 

and d<·scribe<l in the text that follows . The choice 

of a pa1·tictilar configurat ion depends on custome r 

r,•qu11·"lll<'nts and experted g-rowth. 
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DATA STATION CONFIGURATIONS 

ARRANGE- NUMBER OF 40A1 DATA KS-20018 TEL SET 233A ADAPTER 
MENT* DATASETS MTG(S) CABINET CODE REQUIRED 

NOTES 

A 2-8 1 -L12A 830C No 1 

B 9-16 2 -L12A 831C No 1 

C 17-24 3 -L11A 1-830C 
No 1,3 1-831C 

D 9-16 2 -L12A 631DA3 Yes 2 

E 17-24 3 -L11A 631DA3 Yes 2 

* These letter designations are not official and are used for explanation purposes in 
this section only. 

Notes: 

1. Recommended for new installations. 

2. Not recommended for new installations. 

3. Service line must be brought into the second tel set. The service line position 
in the first tel set must be blocked. 

4. At least one data set must be in each data mounting so that TDG is connected 
to ground. 

A. Data Set 2025 interconnection backplane assembly, and a power 
unit. 

2.02 The basic data set 202S (coded 202S-Ll or 
LIA) is a printed wiring board measuring 

1.5 inches high, 5.55 inches wide, and 10.4 inches 
long, and weighing 1.5 pounds. An optional 
reverse-channel circuit pack may be attached to 
the basic data set, adding approximately .25 pounds 
of additional weight. See Fig. 2. The data set 
with reverse channel is coded 202S-Ll/3, Ll/3A, 
or LlA/3A. Refer to Section 592-028-100 for a 
complete description of the data set. 

8. 40A 1 Data Mounting 

2.03 The 40Al data mounting shown in Fig. 3 
accommodates up to eight data sets 202S-type 

(with or without reverse channel). The data 
mounting consists of a metal framework, an 

2.04 The 40Al data mounting measures 6.9 inches 
high, 13.5 inches deep, and 22.9 inches wide, 

and weighs 20.75 pounds without data sets. The 
width may be shortened 4 inches by rotating the 
right-hand mounting bracket for mounting in a 
19-inch framework. 

2.05 The 24 Vac for each data set and the relays 
on the backplane are supplied by the power 

unit located on the left side of the mounting (Fig. 3). 
The power unit consists of an enclosure, 2 power 
transformers, a main fuse (type 70A), 16 output 
fuses (type 70G), and a 4-foot line cord. Each side 
of the center-tapped 24-Vac line to each data set 
is fused separately and labeled A for one side and 
B for the other; for example, the fuses for data 
set number 1 would be labeled 1 on fuse block A 
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CHANNEL ~ I 
CIRCUIT PACK 

2025-LI 

I 

I 
I 

~-· 
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OPT ION S#ITC H 52 

OPTION SWITCH 53 

Fig. 2-Data Set 202S-L I /3 

and 1 on fuse block B. The power requirement 
of a 40Al data mounting containing eigr.t data ~ets 
202S is 50 watts at 105 to 129 \'ar and ,,7 to rm 
Hz. 

2.06 The mounting is equipperl with the c1reuitry 
needed for remote testing, connection to 

automatic calling units (A Cl's), anrl opPration behind 
line-hunting equipment. Each data sf>t is inserted 
through guides in the top and bottom of the n,ounting 
into a 908L connector mounted at the rear of the 
mounting. The data sets are secured in the mounting 
by a retaining bar assembly which also serves as 
a labe ling strip. The mounting brarket, attached 
to the side of the housing will align with, and are 

Page 4 

fa,trned to, the upright supports in the KS-20018-~llA 
rr 112,\ calrn,e ,. 

2.07 :\larual n1ake-busy switc.1es are pro\·ided 
for use in line-hunting arrangements where 

th,· rustower rlesires to make one or more lines 
hu.,y Th£> line is macte busy when the switch is 
•n the down position (refer to 3.11). 

2.08 lntPrconnections to the data sets are made 
through the 908L connectors, which accept 

the contacts on the rear of the data sets. With 
the exception of power and ground leads (which 
are wi red to the connector), all of the interface 
leads between the 908L connector, the customer 
interface connector, and the backplane of the 
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VOUNTir. 3 

B'i'A1 «:tr 

Fig 3--,ioA I Data Mounting (Front View) 

mounting- are I ia /11"i1Jt,,,J flex tai,e. C'n1111erti,JJ1s 

for te/ .set /iKhts, talk-data rnntro/. illld .·\ C'('s arf' 

pro1 idr->d 011 the baekp/allt'. 1, ht•1,, they may be 

accessed thro11g-h .;o.J)in ('011neetors .Jz and .12 

(Fig. 4/. nata SPts i1, p1,sitio1,., l through .; will 

be 0a Ji, ""' G th,,,,,,,,, R Wi// he "" ,t2 ''"''Pt 

for ACL' ronnectiolls) . 

2.09 AecPss to thp tE>/epho11p li1w~ is made throt,g/i 

the ,i0-1m1 Jl/ug IPJ) on tht stub cah/e at 

the rear of the data rnou11ti111-; Thi., cal,/,, call be 

ext('nr/e(/ w,u, a R2.,.\ ,·ahfc,. 

2. 10 The 40,\) dat;, 111nt111tu1g-does lint p1·"ride 

cireuirry for au<fih/e ri11l!i11g-. It' this i.s 

needer/, the tircuits llJJJst be /,,,.;tf/v e11g-l!1eerprJ 

Utilizing the RD M11taet, a1•aila/,/p t II t/,p ,tub cah/e 

(PJJ of the JO.-\J data mo1111tiug. 

C. KS-2001a Cabinet 

2. J J The cabinet housin/l th" 202s data station 

whiel: allow, th, il/111uu,;ltpr/ I g-ht P1J1itting-diodc•s 

Oil thc, d,l!a ·'<'ts lo 1,c, -'f'l'1J fr,,,u !he Otltsic/e. T/1e 

ra/Jinets ha1·p m, O/J"ni1," in the rf'ar for ar/mitting

the 1·arir,11s <'ah/,..s. T/,p C'abi11.,,, may Le -~eeured 

to t/ip floor iiy rt-I,Iaei1,g l/ip f,,ur lei eling b11lts 

With four apprr,priatp 114-ineh br,Its or serews. 

Rt-fer to the section en tilled Data S('ts -lfo/tifJ/e 

Installation fnfonnatioll r,,f!o 1)/(J 2n1i fnr additinlla/ 

i11formatio11 011 K'i-211/IJR <'aliinns. 

D. Telephone Sets 

2.12 1,,.,,,, ,di111:, , th,, ''<>11fiv11rittinn. 1/,r,,"' 'yp,., 

.,r 1,,1i ,,1,,.,,,. ,, t, •,11 , .. '"' r1 , , , , ,.., :!n2s 

d:it:, sratio11 

is either a K.<,.2001.« L12.\ or K '·20U18-L1 IA , 

dependi11g-on w/1Pt11<>r n maxi1111111, , f tw,, or three 

data lllot111ti11g-, an, i1.st;,Jf!'t/ ,., :111t1r11•:ited The 

front co1•pr ,,,, tl1P<e r,d.,,,,,r., is ti11ted plastic, 
The R.'-lr)(' 128:{(}('J and 8:31(' (2~a1c1 te/epho1,es are 

l'f'r-om,,,,.,,dt•d for all 11e11 ,n.staflations a11d 11·i// be 

di,c•11ss,,d fir,, T/1., 1,:1111,\ (2fi:{1[) \) tel 'f't i~ 11rn 

l't•r <J1111w•11,/1,,/ f,1,- //f'\\ i1ist:,/Jatir111s <ii•/ is :111•/11r/p,t 
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OPT ION STRAP 
STORAGE FIELO 

CLbTIJMff; 
...:ONNEC roR 
( 8 PROV! l)£') l 

JI 

REAR C0\'ER 

Fig. 4--40A 1 Data Moun ting (Rear View ) 

he r e for maintenance> purposL, ,t installauons 
alrea dy in service. 

2. 13 Th e ., 65HK telepho1w <'an he usl'd to l'<lllllt'l'l 

a maxi mum of fiYe in<li\ iduall.1· housed data 
set s. Inst all a tion and cun 1wetiu 11 infut·m a tion for 
individ ually housed data sNs 20:2S type is containl'd 
in Sect ion :i92-0~ii-200 . Tht .,ti,iH1' tPlephone is 
not recommended for use• \1·ith data sets 202S-type 
housed in a -10.\ 1 data lllllllntin)... 

2 .14 830Co r 2830CTe leph one: Tl is is a 10-l,utton 
ke~· telephonP 11 hid1 <'an ht> usc>d tn ·ontrol 

the voice/ data transfer of up tu ~ data ,els. It 
is reco mmended for anangements used with or 
witho u t AC-Cs. 

2. 15 83JCor283JCTel ephon e: This i a 20-button 
key telep hone which can be used to control 

the voice/ data t ransfer of up to 16 data sets. It 
is r eco mmen ded for arrangements used with or 
with out ACCs. 
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2. 16 6,'JIDA or 26:JJDA Teleph on e: Thi, is a 
:JO-lnntou f'all Director telephone st>t \\'hl('h 

1s used in rnnjunn1011 11·it h the 2:3:\.\ adapt!'!' to 
hand! .. the ,·,nc,•ldata transfer fundions uf up tu 
2-l da ta st'ls 202:-;-tnw. Howevt•r , on!~ Jfi of tlw 
~-l data sets can l,p pr,,\·id<'.l with .\(Ts .. 

E. 23 3A Adap ter 

2 .17 Till' ~:]:~.\ ,,dapter shown in Fig. :; pro\·j,! .. s 

tht-• n1 t'L-~ ..... ar) crnss-ennut!ctinns hetWPt-!ll a 

ma:--imum or' 2-l ,el,•plione lirn:s and 2-l data sets. 
J•<·rmitt;ng a 'plug tognher"' installation. Fig-ur,, 
h ~hows a rPar vil·w of a ,•ata station with •>HP 
mounting in~tallPd (eight data oet~). The adapter 
consists of an 88-type wiring block wit h seven st ub 
connecto r cables attached . Three pairs of t he 
cables may be plugged mto the data mo untings 
(two per mounting), and the remai nin g cable is 
plugged into a G31D,\ or 263 1DA Call Director 
telephone (if used). The adapter may be used with 
fewer than the maximu m of 24 data sets by using 
onl~· the appropriate connectors. It may also be 
used with a maximum of lG ACCs by using open 



terminals on the 2::l;JA adapter. Tht' 2:3'.~A adapter 
measures 10.6 ineh,,, long, 3.6 inches wide, and 
3.25 inches high. excluding the cables and connectors. 

3. FUNCTIONAL DESCRIPTION 

3.01 The 202S rlata srntiur provides a maximum 
of 24 mterfal'L' circuits lwtween the te lephone 

line facilities and ,·u,tumer terminals. The 24 lines 
are interfaced to the data sPts 2028 by the 40Al 
data mountmgs. 

A. Service line 

3.02 When tht> data station is used behind 
line-hunting equipment. a service line is 

required for remote testing of the data seb . When 
an 1':~oc (2830C ) x:HC (2~:3JC). or a Call Director 
telephone is used. the senir 0 line appears on a 
pickup key. 

3.03 The service line also appears on the SERVICE 
LINE OCT terminals at the rear of the 40AJ 

data mounting When a data set is using the 
service line for remote test, the telephone set is 
excluded from the service liue . 

CALL 
DIRECTOR 
CONNECTORS 

DS 202 S Sta 2-23 
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8. Typic"I 202S Data Station 

3.04 The arrangements li;;ted in Table A are 
described in 3.03 through 3.09. 

Nute: If the data st:111011 i~ mstalled with 
automatic calling and ,.utomatic ans\\·e1·ing 
and manual operation is not n,4nired, ,, 
telephone set or Call Director ~"'t need not 
be provided . 

3.05 Arrangement A (2 to 8 Data Sets!: This 
arrangement uses the lll-button x:1ot telephmw. 

Position 1 is used for the talk/data tran,fer, pos1ti11n~ 
2 through !l are for the data set positions , and 
!JOSition 10 is for the servic1c line (if used). The 
8:30C telephone connects to the 40Al data mounting 
through a K~-192.:i2-L,i ada!'ter. l f requir(•d 
connections to A(Ts are m""<le on 10-l-L\ bl,icb 
which connect to KS-l!l252 -Ll adapters \\'1th .-\25D 
cable. 

3.06 Arrangement B (9 to 16 Dat a 8ets): Th,s 
arrangement uses 18 of the 20 buttons on 

an 831C telephone. Positions 1 through t. and 12 
through 19 are for the data $ets. Positions H and 

Fig, 5-233A Adapter 
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233A 
ADAPTER 

CALL 
DIRECTOR 
CONNECTORS 

DATA BUTTON SERVICE LI NE 

TELEPHONE 
LINE 
CONNECTOR 

Fig. 6- 202S Data Stat ion- Rea r Cover Remove d 

10 are blocked, position 11 is used for the talk/data 
transfer, and position 20 is for the service line (if 
required). The 831C telephone connects to the 
40Al data mountings through KS-19252-15 adapters . 
If required. connections to ACUs are made on 
1044A blocks 11 hich connect to KS-19252-11 adapters 
with .\:2SD ralilt>. 

3.07 Arrangement C (17 to 24 Data Se ts}: Th is 
is a combination of arrangements A and B. 

The 830C telephone is used to control data sets 1 
to 8, and the 8:HC teleµhone is used to control 
data sets 9 to 24. The tenth button used for the 
service line on the 830C te!Pphone must be blocked. 
If a service line is rPquirerl, it must appear on 
the twentieth pos1t1u11 nf the ~:1Jl' te!Pphu1w. 
Connections to th, 10,\ I ,Lita 11111unt111gs ancl to 
ACC,, are made a~ d(0 st·rii,.,d pr,·l'iously. 
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3.08 Arrangement D (9 to 16 Data Sets): This 
arrangement requires the 233A adapter and 

a 631DA3 Call Director telephone. The 233A adapter 
µrovides a plug-in access for the 631DA3 Call 
Director set as well as provirling connecting points 
for AC'Cs. 

3.09 Arrangement E t 17 to 24 Data Sets/: 
Tlns anangement is essentially the sarnl as 

arrangement U with a thirrl ,Wc\.l data mountmg 
addt>d. Howe1·er, this arrang-ement provides 
connections to A Cl ·s for uni_\ the first 16 posit ions. 

C. Rem ote Test Option 

3.10 \\'hen the data sets are use<i behind line-huntmg 
Pqnq,111ent, rPtnolP t;,sting of the rlata set 

ea1, he a,·,·,,mplish, d nn•r 11 ,, senil"e line toplion 
Z\ I\') \\ h,•11 lt1H' hunting "'!llipment 1s not used, 



remote testing of the data sets can be accomplished 
over the assigned telephone line (option ZY OUT). 
There is one remote test relay on the backplane 
for each data set position. This relay is enabled 
when option ZY is installed and disabled when 
option ZY is removed. With the relay enabled, 
the data set is transferred from the assigned 
telephone line to the service line whenever the RT 
(remote test) button on the data set is depressed. 
In this case the data test center would call the 
number associated with the service line. With 
the relay disabled, the data set remains connected 
to the telephone line and would be accessed on 
that line by the data test center. Option ZY is 
installed by inserting a black strapping plug into 
the terminals above the relays on the backplane. 
Unused strapping plugs are stored in the storage 
field labeled SP ARES. 

Only one data set behind line-hunting 
equipment should be placed in remote 
test at a given time. Otherwise, 
serious service problems could result 
which will affect the operation of 
other data sets associated with the 
line-hunting equipment. 

D. Make-Busy Option 

3.11 When the data sets are used behind line-hunting 
equipment, it is sometimes necessary to 

make the line look busy to avoid tying up the 
line-hunting equipment. With option ZX installed, 
the make-busy feature is accomplished for terminate
only lines by connecting 196 ohms across the line 
when a toggle switch mounted on the framework 
above each data set position is operated, or when 
the test relay is operated during remote test. 
Without option ZX, the make-busy feature is 
provided for assigned lines by another pair to the 
central office. Third wire (sleeve) make-busy 
arrangements are provided by grounding one wire 
of the pair external to the data mounting. Even 
if the make-busy circuit is not installed, operation 
of the make-busy switch will disconnect the data 
set from the line. Care must be used to avoid 
accidental operation of these switches. The 
make-busy pairs appear at the stub cable on Pl 
of the 40Al data mounting along with the tip data 
line pairs (Fig. 4). 

3.12 Option ZX for each data set is installed by 
inserting two red strapping plugs into the 

DS 2025 Sta 2-23 
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terminals (labeled ZX) above the relays on the 
backplane. 

E. Groundln!l Option 

3.13 Frame ground is normally connected to signal 
ground in the data mounting (option ZI). 

The frame ground may be disconnected from signal 
ground (option ZJ) of each 40Al data mounting by 
removing the strap from the screw terminals of 
TS2 located on the rear of the, power unit. 

4. OPERATION 

A. Manual Operation 

4.01 A call to or from the 202S data station is 
answered or placed manually by depressing 

the line key associated with the appropriate data 
set and then lifting the handset on the telephone 
set of Call Director telephone. This action places 
the telephone set or Call Dir,~ctor telephone in the 
talk mode. Transfer to the data mode is accomplished 
by depressing and releasing the DATA key and 
hanging up the handset. The lamp under the line 
key blinks at the rate of ringing until depressed 
and manually answered, or until the data set 
automatically answers and enters the data mode. 
The lamp glows steadily as long as the data set 
is in the data mode, then extinguishes when the 
line is dropped. 

8. Automatic Answer 

4.02 A data set in the 202S data station will 
automatically answer an incoming call if the 

following conditions are met: 

• The data set has the automatic answer 
option installed. 

• The customer is supplying a data terminal 
ready ON indication to the data set. 

C. Operation With ACU 

4.03 The ACU initiates a call in response to a 
call request from the terminal equipment. 

It seizes the telephone line, places the call, then 
waits to detect the answer tone from the called 
data set. After the ACU detects the answer tone, 
it transfers the line to the data set and causes it 
to enter the data mode. 

Poge 9 
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D. Test Modes 

4.04 Each data set 202S in the data stabon is 
capable of operation in the following three 

test modes, which are controlled by test keys on 
the data sets. 

• Local self test 

• Analog loop test 

• Remote test. 

The front panel of the KS-20018 cabinet must be 
removed in order to gain access to the test keys 
on the front panels of the data sets. F'or information 
on the operation of the data sets, rE,fer to Section 
592-028-100. 

5. REFERENCES 

5.01 The following BSPs contain additional 
information concerning the 202'S data station. 

SECTION 

590-010-201 

590-102-131 

592-028-100 

592-028-180 

592-860-200 

598-010-100 

598-010-101 
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1. GENERAL 

2. OPTIONS 

PAGE 

3 

(d) Add arrangement utilizing the 830C and 831C 
telephone sets. 

Due to extensive revision, change arrows are 
deleted. 

A. Remote Test Option 4 1.03 The information in this section covers 

B. Make-Busy Option 
installation of the following station arrangements: 

4 

(a) For two to eight data sets, a 40Al data 
C. Grounding Option 4 mounting and a KS-20018-L12A cabinet, an 

830C or 2830C telephone set (IO-button), a 
3. INSTALLATION 4 KS-19252-L5 adapter, and with ACUs, two 

KS-19252-Ll bridging adapters. 
A. Common Equipment 4 

(b) For 9 to 16 data sets, two 40Al data 
B. Two to Eight Data Sets 10 mountings and a KS-20018-L12A cabinet, 

C. 9 to 16 Data Sets 11 

D. 17 to 24 Data Sets 

4. INSTALLATION TESTS 

13 

14 

5. REFERENCES 14 

1. GENERAL 

1.01 This section covers the installation and 
connection procedures to be followed when 

installing a data station utilizing data set 202S. 
This station will be referred to in this section as 
a 202S data station (Fig. 1). 

1.02 This section is reissued primarily for the 
following reasons: 

(a) Change Fig. 2 to add service line connections 
between data mountings. 

(b) Change Fig. 5 to add detail mounting of 
1044A and 66E3 connecting blocks 

(c) Change Table A to reassign connections to 
central office 

NOTICE 

plus: 

• A 631DA-type Call Director telephone and a 
233A adapter or 

• An 831C or 2831C telephone set (20-button), 
two KS-19252-L5 adapters, and with ACUs, 
four KS-19252-Ll bridging adapters. 

.c) For 17 to 24 data sets, three 40Al data 
mountings and a KS-20018-LllA cabinet, 

plus: 

• A 631DA-type Call Director telephone and a 
233A adapter or 

• An 831C or 2831C telephone set, an 830C 
or 2830C telephone set., and three KS-19252-L5 
adapters. If ACUs are provided, up to six 
KS-19252-Ll bridging adapters will be used. 

Note: Telephone sets or Call Director 
telephones are not required at installations 
equipped for automatic answering or calling 
if manual operation or voice communication is 
not required. In this case, the adapters to 
interconnect the tel set or Call Director set 
with the 40Al data mounting are not needed. 

Not for use or disclosure outside the 
Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-2025 Data Station 

16 

17 

BLOCK 
THESE 

BUTTONS 

21 

22 



1.04 A 202S data station requires a standard 
3-wire grounding-type ac power receptacle. 

The power supplied should be 105 to 129 volts 
and 57 to 63 Hz. 

Note: The ac power receptacle must not be 
controlled by a switch. 

1.05 The power supplies in the 40Al data mountings 
use 70G (1/2 amp-red) and 70A (1-1/3 

amp-white) fuses which may be easily replaced 
from the front of the unit. A blown fuse may be 
recognized by a protruding colored pin in the center 
of the fuse holder. Remove the fuses by rotating 
them counterclockwise and pulling out. Spare fuses 
are stored beneath the main power fuse on the 
power unit of the 40Al data mounting. 

1.06 In order to minimize the possibility of data 
errors due to potential differences between 

the data terminal ground and the data set ground, 
the receptacle supplying power to the data station 
should be served by the same distribution panel 
as the receptacle(s) powering the data terminal(s). 
If this arrangement is not possible, use a 6-type 
impulse counter to determine if excessive noise is 
present. The procedures for this test are given 
in Section 592-860-500. If the test requirements 
are not met, bond the data station frame ground 
and the terminal equipment frame ground together. 
In addition, frame ground must be connected to 
signal ground in the data mounting. 

t The method of providing the bond 
should be in accordance with local 
engineering instructions. 

1.07 Verify with the plant service center that 
the overall facilities meet the requirements 

given in Section 314-205-501. 

1.08 Verify that the location selected by the 
customer for the data station has adequate 

space for access to the front and rear of the 
cabinet. The data station should be located near 
the business machine, since the customer-provided 
interface cord should not exceed 50 feet in length 
(to reduce stray capacitance and to conform to 
Electronics Industries Association [EIA] standards). 
In order to minimize inductive interference with 
data signals, the telephone lines should not be 
carried in the same cable run as cable between 
the data set and the business machine or lines 

DS 2025 Sta 2-24 
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connected to teletypewriter services. If this 
condition cannot be met, the telephone lines should 
be run in type SK (shielded) station wire from 
the building entrance. The shield should be grounded 
at one end only, preferably the distribution terminal 
end. 

1.09 A 202S data station operates in an ambient 
temperature between 40 to 120'F. The 

relative humidity should be 20 to 95 percent at 
70'F or 20 to 40 percent at 120'F. 

Note: These environmental conditions are 
valid only under the condition that no 
condensation occurs. 

1.10 A KS-20018-17 cabinet may be substituted 
for a KS-20018-LllA cabinet provided there 

is no requirement to see the indicators on the 
front of the data sets, and the ambient temperature 
does not exceed lO0'F. If higher ambient temperatures 
are expected, remove the rear panel of the 
KS-20018-17 cabinet. 

1.11 Audible ringing is not available in the data 
mounting. If audible ringing is desired, 

this must be locally engineered using the RD 
contacts available on the stub cable (Pl). The RD 
contacts appear on the 66E3 connector block as 
follows: 

• Data Set No.1-Term. 42 

• Data Set No. 2-Term. 44 

• Data Set No. 3-Term. 46 

• Data Set No. 4-Term. 48 

• Data Set No. 5-Term. 41 

• Data Set No. 6-Term. 43 

• Data Set No. 7-Term. 45 

• Data Set No. 8-Term. 47 

2. OPTIONS 

2.01 The 40Al data mounting has three options: 

• Remote test option 

• Make-busy option 

• Grounding option. 
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A. Remote Test Option 

2.02 Remote test on the service line (option ZY 
IN) in installations with line-hunting equipment 

is installed by inserting a black strapping plug into 
the terminals designated ZY above the relay on 
the backplane. Spare strapping plugs are stored 
in the space designated SP ARES on the lower left 
side of the backplane. Remote test on the assigned 
telephone line (option ZY OUT) is installed by 
removing the black strapping plug from the terminals 
designated ZY. Store the strapping plug in the 
SPARE field. 

B. Make-Busy Option 

2.03 Make-busy option ZX connects a shunt on 
the line when the make-busy toggle switch 

is operated. This option is installed by inserting 
two red strapping plugs into the terminals designated 
ZX above the relay on the backplan,e. The data 
mounting is provided from the factory ·With the 
straps in the option' strap storage field, 

Note 1: Use only on terminate-only lines. 

Note 2: For other than terminE,te-only lines, 
third wire (sleeve) make-busy is accomplished 
without option ZX by connecting lead ME.2 to 
frame ground and connecting lead MBl to 
the proper central office equipment. 

C. Grounding Option 

2.04 The 40Al data mounting is shipped from 
the factory with frame ground connected to 

signal ground (option ZI). Frame ground of the 
40Al data mounting may be disconnected from 
signal ground (option ZJ) by removing the strap 
from the screw terminals of TS2 located on the 
rear of the power unit. It may be necessary to 
loosen the EIA interface connector bracket on the 
backplane to access this option strap. 

2.05 Information pertaining to the options that 
may be installed in a data set :l02S is given 

in Section 592-028-200. 

3, INSTALLATION 

A, Common Equipment 

3.01 This part gives general installation procedures 
for the equipment that may b11 used in an 
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installation. Detailed procedures for installing the 
various configurations are given in parts 3B through 
3E. 

3.02 KS-20018 Cabinet: Position the cabinet in 
its permanent location and adjust the four 

leveling bolts until the cabinet is level, then tighten 
the locking nuts on the bolts. The outside 
dimensions of the cabinets are as follows: 

• KS-20018-LllA: 30 inches high, 24 inches 
wide, and 19 inches deep 

• KS-20018-L12A: 17 inches high, 24 inches 
wide, and 19 inches deep. 

3.03 If the cabinet must be secured to the floor, 
remove the leveling bolts. Insert four 

1/4-inch appropriate bolts or screws through the 
leveling bolt holes and into the floOJ~. 

3.04 79 Backboard: A KS-~:0018-L12A cabinet 
is to be equipped with one wooden 79 

backboard, while a KS-20018-LllA is to be equipped 
with two. The backboards are used to mount the 
KS-192fi2 adapters or the 233A adapter and power 
outlet strip (if used) and as a fastening point for 
the various cables. 

f{ The 79 backboards must have holes 
drilled in accordance with the 
dimensions given in Fi~r. 2 if the 233A 
adapter is used. 

3.05 F'asten the backboard(s) to the rear flange 
of the right-hand upright in the cabinet with 

three No. 12-~:4 x 1-1/4 inch stt,el screws (shipped 
loose with each data mounting). 

3.06 40Al Data Mounting: Rotate the right-hand 
mounting flange of the 40Al data mounting 

for 23-inch mounting if this has not been done. 
Secure the 40Al data mounting to the front flange 
of both uprights with four 12-24 X 1/2-inch screws 
(supplied with the data mounting:), 

Note: A long screw starter will facilitate 
thE! installation of the mounting in the cabinet. 

3.07 If more than one 40Al mounting is used, 
wire the SERVICE LINE OUT screw terminals 

of one to the SERVICE LINE IN :screw terminals 
of the other, as shown in Fig. 2. 
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3.08 Data Set 202S: Before inserting the data 
set into the mounting, install options specified 

on the service order. To insert the data set into 
the mounting, first remove the designation/retainer 
strip from the 40Al data mounting. Release the 
strip by pulling out on the black knob at each end. 
Af ter the strip is moved out of the wa), insert 
the data set into the appropriate slot and press 
firmly into place. Replace the designation/retainer 
strip. 

Note: The data set positions <' ·e numbered 
from left to right from the front, that is, 
position 1 1s nearest the power unit. 

3.09 233A Adapter: Fasten the 23::lA adapter 
on the 79 backboard with four .\o. 8 x'. 

CALL 
DIRECTOR 
CONNECTORS 

3/ 4 inch. round-head woodscrews, (shipped with 
the 233A adapter). Refer to Fig. 2 for the 
dimensions of the holes that must be drilled in 
the 79 backboard and for the physical arrangement 
of the adapter. ~fake connections on the 88-type 
connectmg blocks of the 233A adapter using a 
788Fl tool (Fig. 3). The 28:lA adapter lead 
a~signments for use with automatic calling urnts 
(ACUs) are shown on Fig. 4. Information concerning 
the 88-tyµe connector blo~k is contained in Section 
631-0,50-120. Plug the Call Director tel(,'phone cord 
into the ~orresponrling- connectors on the 23:{A 
adapter. 

3.10 KS-19252-Ll and -L5 Adapters: Fasten 
the aclapte1·s on the 79 backboard with two 

No. 8 x l/2-inch round-head woo Jscrews. 

Fig. 3-233A Adapter 
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3.11 Automatic Calling Units (ACUs): (b) If a 631DA-type Call Director telephone is 

' 

(a) If an 830C or 831C telephone is used, 
connections to ACUs are made from KS-19~:52-Ll 

adapters to 1044A connecting blocks as s:nown 
in Fig. 5. Each position equipped with a data 
set can also be equipped with an ACU. 

,--1044A -------------7 
DI OP I 80I-TYPE 

ACU CORD I ( ) 
DT 1 

W·G 

DR 
I (G·W) 

BLOCK -
1_ W/Bl or 

t: BL/W Of 

JI 

,JI 
Tl I I 

RI I I 

I 
I 
I 
I 

used, connections to ACUs are made from 
the 23:3A adapter to 1044A connecting blocks as 
shown in Fig. 6. There are 25 connectini~ blocks 
(one block per position) on the upper level of 
the 233A adapter. Each blo,rk (or position) 
ha~1 10 terminals which llire numbered from 
bottom to top. 

SI NGLE ENDED 
A250 CABI_ES KS· I9252-L I 

BRIDGING ADAPT ER 

40AI 
DATA 
MOUNTING 

ll25A 
CABLE JI 

-1-1-----1-C::::J 
TK 1 

(W-0) ~ S/BK Of ,J2 

' (o-w) o;w or JI 
I NOTE I A (I) 

G 
I 

C 

DI 

T 

R 

SH I 

SH2 

REPEAT FOR 
LINES 2 THRU 
8 IF ACU•S 
ARE USED 

.__ 
1 (BR•W) ~ I'-.... 
I (W-BR) ~ 
I (II-BL) 

~ 

r._ 
I (BL-W) 

~ 

'L 
1 (s-w) t: 
:(w-s) ~ 

I,(; 
~ 

I ~ 

I I 

BR/BK Of JI 

....... BL/BK Of JI 

TO fER 
L-_. NEXT I 

BLOCK 

TDG{NOTE 21 

C(I) 

01 (I) 

I 
I 
I 
I 
I 
I 
I 

MINAL 4 Of I 
044A CCNNECTOR I 

I 
I I 
I I 
I I 
I I 
I STRAP T AND I! TO I 
I PI NS Of 66(3.. I 
I ASSIGN PER TIIBLE A I 
I I 
I I 
I I 

KS• I9252-L I 
BRIDGING AOAPT'ER 

SERVICE LINE 
I IF PROVIDED) 

830 C 
HL. SET 

I 

DATA ' 

'< 

, 

825.1 
CABLE 

KS• I 9252•LS, 
ADAPTER 

P2 

I STRAP ALL LINES L - - - 7 

B25A 
I CABLE 

JI 

Pl 

STUB 
CABLE 

Pl 

I EXCEPT T AND R IS I 
825A 
CABLE TO CENTRAL I EJ CONNFCTEO G I 

I TO ACU1S 

~~·-➔1--➔~ ~~1-------------
TABLE A 

I 66E3 CONN. BLOCK 66E3 CONN, IJLOCI< I 
L __ (NOTE 3) ___ --- ____ -- ________ _J 

" CONNECTOR BLOCKS SHOULD IJE INSTALLEO IN A COMMON 
LOCATION USING 79-TYPE 81,CKBOARD OR EQUIVALENT, 

NOTES, 
I, CONNECTIONS INDICATED ASSUME AN ACU IS ASSIGl!EO TO CATA SET 

POSITION ONE Of THE 40AI DATA MOUN"IING. FOR SUCCEEDING POSITIONS ASSIGNED ACU1S, 
PICK UP FUNCTIONS ANO CORRESPONDIN<;, A250 CABI_E WIRE COLORS TO BE TERMINATED FROM 
TABLE A (PIN NO. VS COLOR IS SAME ilS A250 CAllLE). 

2. THIS GROUND LEAD IS RUN FOR THE fll,ST ACU ONLY. GROUNDS FOR 
SUCCEEDING ACUIS ARE CONNECTED TOGETHER AT TERMINAL 4 Of THE INC•IVi'JUAL 1044A 
CONNECTING BLOCKS, 

3. USE LARGER 66-TYPE BLOCK If A SECOIID MOUNTING IS INSTALLED WITH DATA 
SETS TO BE USED WI TH ACU IS. 

Fig. 5-2025 Data Station Arra,ngement for 6 to 8 Data Sets With 830C Tel Set an~I A<:Us 
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.,, 
D 

CD .. 
-0 

UIVt' 

CORD 
801-TYPE 

{w-GI 
ACU OT 

,-----------
! 1044.&. 

I BLOCK 

I 
~ 

-'-

PART or 
B25A 
CABLE 

I W-BLl 
26 

-, 
PART Of 

B25A 

233A ADAPTER 

POS I 
--7 

--, I 

40.&.I DATA MOUNTING 

J2 JI 

STUB 
CABL( 

I 
°" 

IG-Wl I {BL-W) 

I 

I 

I 
I 
I 
I 
I 

20 <II · I I 0 7 -7 I I i'OAI DAT A MOUNT! • .i 

: ~-Lj ~1 ➔ TK 
(w-o) I l (o-w) 

I 4 

I (NOTE 2) --- -- -1-- --
(o-w) (NOT[ I ) (w-o) 

G 
I 5 

27 
1 

2e ( 11 I I a 01 

1

1 

: ~o; o~ ~;.~ C 
(BR·W) I (G·W) 

(W-BR) I 6 
(W·G) 

DI 

(W-Bl) 
I 7 

T 

28 

I 8 

1. I, R 
(BL·W) I ~ 

(S-w) I 9 
SH I 

~ 

(W-S) 
I 10 

SH 2 
~ 

V I -
I ~ 

7~ 
REPEAT F'OR LINES 2 THROUGH 8 
If ACUIS ARE USED. REPEAT 

USING SECOND 825A CABLE FOR 

LINES 9 THROUGH 16 If ACU15 
ARE USED 

I 
I 
I 
I 
I 
I 

TO CENTRAL I 
Off ICE LINES ___ _,__, 

~;:~~N /ER I 
I 

66D CONN 

BLOCK 
(NOTE 4) 

>-----

STRAP TI PS AND 

RINGS FOR LINES 

U~ED WITH ACU1S 

STRAP ALL LINES 

EXCEPT T 8. R'S 

CONNECTED TO ACU'S 

27 

L __ _ 

66E3 COON 

BLOCK 

(G·W) 

1w-o) 

-----< 

7 
I 
I 
I 

I 
L ____ _ 

I 
(NOTE 5) _ _ _j 

POS 25 
L_ - __j (NOTE 3) I 

L ___ _j h- ➔ 

[f] L ____ _j 

{NOTE 1) --
'--t-----,)r<O ,I AH 

Al-2 

2 
0 I G 

o I G 

825A 
CABLE 

NOTES: 

I , TH IS GROUND LEAD IS RUN FOR THE f I RST ACU ONLY. 

GROUNDS fOR SUCCEEDING ACU 1 S CAN BE CONNECTED 

TOO.ETHER AT TERMINA.L 4 or THE 1040. CONNECTOR 

BLOCK 

2, THIS CAN BE A B25A CABLE CUT IN HALF'. CONNECT 

HALF TO A ~!AX I MUM Of EIGHT I 040. CONNECTOR 

BLOCKS. CONNCCT OTHER HALF' TO 233A ADAPTER. 

3. THIRD MOUNTING CANNOT BE WIRED r~ ACU1S. 

4. USE LARGER 66-TYPE BLOCK ff MOR[ THAN ONE 

MOUNTING IS INSTA.LLEO WITH DATA. SETS TO BE USED 

WITH A.CU15 

5. THE CONNECTOR BLOCKS SHOULD BE fNSTALLED IN A. 

COMMON LOCATION US I NG 79 BACKBOARD OR 

EQUIVALENT 

Fig. 6--2025 Data Station Utilizing 233A Adapter With Automatic Calling Units 
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3.12 On systems using the 631DA-type Call 
Director telephone, ACUs can be connected 

to the first 16 lines of the data s1;ation, Make 
the connections on the 233A adapter and 1044A 
connector blocks as shown in Fig. H, Terminal 6 
of position 25 on the 233A adapter is the common 
ground connection for the data station. If terminals 
1 and 2 on position 25 are filled, make a parallel 
ground connection to the 1044A connecting block 
of an ACU that is already installed. 

Note: The wire used to connect to the 233A 
adapter should be PE or PVC 22-, N•, or 
26-gauge solid copper wire. 

3, 13 830C or 2830C Telephone Siit: If an 830C 
or 2830C tel set is used, insert plug number 

2 of the tel set into the Jl connector of the 
KS-19252-15 adapter of the first 40Al data mounting. 
Insert plug number 1 into the Jl connector of the 
KS-19252-15 adapter of the second 40Al data 
mounting. Plug Pl and P2 of the adapter into Jl 
and J2 of the 40Al data mounting,, respectively, 
using B25A cables (Fig. 7). 

3.14 831C or 2831C Telephone Si1t: If an 831C 
or 2831C tel set is used, plug it into Jl of 

the KS-19252-15 adapter. Plug Pl and P2 of each 
KS-19252-15 adapter into Jl and JI! of the 40Al 
data mountings (Fig. 8 and 9). Positions !l and 
10 on the tel set must be blocked. 

B. Two to Eight Data Sets 

3. 15 The following equipment is in,~luded in this 
arrangement: 

• One KS-20018-Ll2A cabinet 

• One 79 backboard 

• One 40Al data mounting 

• One KS-19252-LS adapter 

• Two KS-19252-Ll bridging :adapter,, for 
installations using the 880C tel set and ACUs 

• One 1044A block for each ACl:' installed 

• One outlet strip (Waber No. 602-15, or a 
1A2 power panel, or equivalent) 
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40.11 D/M ;~~~t. 
CABLE 

Ji JI Pl 
:J 

825A 
. ..-- CONN, 

CABLES 

KS• I 9252•L5 66E3 P2 JI Pl ADAPTER CONN, 
BLOCK 

8 

TO C,O, 
LINES 
PER TABLE A 

83OC 
TEL SET 

Fig, 7-2025 Data Station Arrangement for 6 to 8 
Data Sets With 830C hi S11t 

• Maximum of eight data sets 202S 

• One 830C tel set or 2830C tel set 

• B25A and A25D cables. 

3,16 Proceed as follows. 

(1) Install the cabinet per 8.02 :and 8.03. 

(2) lnHtall the 79 backboard per 8.04 and 8.05. 

(8) Imitall the 40Al data nrnunf.ing per 8.06, 

(4) Install the options for the data sets and 
data mounting, 

(5) Iniltall the data sets per 8,013. 

(6) Install the KS·19252-typ11 adapters per 11.10. 

(7) If ACUs are required, install per 3.11. 

(8) Instal'l the telephone set per 8.13. 

(9) Instal'.! the outlet strip. 



DATA SETS 1·8 
401. I DATA MOUNT I NG 

J2 

l 
P2 

B25A 
COHN 
CABLE 

JI 

KSl9252, LS 
ADAPTER 

JI 

PLUG 
NO, 2 

B25A 
COHN 
CABLE 

PLUG 

NO, I 

Pl 

B25A 
COHN 
CABLE 

66E3 
CONN 
BLOCK 

825A 
CONN 
CABLE 

66E3 
CONN 
BLOCK 

Pl 

DS 202S Sta 2-24 
ISS 2, SECTION 592-860-200 

825A 

CABLE 

El25A 
CONN 
CABLE 

DATA SETS 9-16 
4OA I DATA MOUNT I NG 

J2 JI 

B25A 
CONN 
CABLE 

KS19252, LS 
AOAPTER 

JI 

i n LJ I 
I 

P2 

TO CENTRAL OfrlCE LINES 
ASSIGN PER TABLE A 

BLOCKED 
POS 8 

\ 
POS I 

/ SERVICE 
LINE (If PROVIDED) 

831 C 
TEL SET 

POS 16 

Fig. 8-2025 Data Statian Arrangement for 9 to 16 Data Sets With 831(: Tel Set 

(10) Connect lines from the central office to 
the stub cable on the 40Al data mounting 

as specified in Table A. 

(11) Connect the service line (if required) to 
the stub cable on the data mounting as 

specified in Table A. 

(12) Connect the make-busy pairs (if required) 
to the stub cable on the data mounting as 

specified in Table A. 

C. 9 to 16 Data Sets 

3.17 The following equipment is included in this 
arrangement: 

• One KS-20018-L12A cabinet 

• One 79 backboard 

• Two 40Al data mountings 

• One 1044A block for each ACU installed 
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~PEAT FOR---+~---~---./ 

LINES 2 THRU j 
,g rr ACU rs I 
ARE :JSED 

ro CENTPAL 

~~~~ ~~/ ~)~~s ~-·➔ 
T.ASLE A I 

TO TERH I NAL 4 Of" 
NEXT I 044A COllNECTOR 
BLOCK 

STRAP T AND fl TO 
PIN':• Of 66E3·· 
ASSIGN PER Tl.t3L( A 

STJ;Ap ALL i_lt;[S 
[;<([PT T AND R 15 
C011:NECT[D 
TO ACU 1S 

I 6U3 CONN. DLO(t<. 

i 
I 
I 
L ___ _ 

66£3. CON>I, BLOCK J. 

L __ - - - -- -- - -··--- -- - -- -· - - -- -- -- -- _J 
,,, CONNEC10R BLOCK'; SHOULD f3E INSHLUD IN A COMMON 

LOCA.TION USING 79-TYP[ 81,CKBOARD OF, (QUtVALENT, 

NOTES: 

/. CONNECT IONS INDICATED ASSUME AN ACU IS AScdGNEO TO t1ATA SET 
POSITION ONE Of THE 40AI DATA MOUNTING. FOR succttDING POSITIONS ASSIGNED AC.UIS, 
PICK UP FUNCTIONS ANO CORRESPONDING A25D (;ABLE WIRE COLORS TO Bt TEF:MINATEO FROM 
TABLE A (PIN NO, VS COLOR IS SAME AS A25D CABLE), 

2. THIS GROUND LE.AD IS RUN FOR THE flRST ACU ONLY. GROL1NDS FOR SUCCEEDING A::u•s ARE 
CONNECTED TOGETHER AT TERMINAL 4 Of THE 1,,10IVIOUAL 1044A CONNECTING BLOC<S. 

3. AT LEAST ONE DATA 5£T MUST BE INSTALLED 1:11 ONE Of HIE 
POSITIONS 9- I 6 WHEN LtSS THAN 9 DATA SETS AR[ INSTALLED TO 
OBTAIN THE PROPER GROUNDING CONNECTIONS BETWEEN THE DATA SETS. 

4, PROVIDE A COMMON GROUND BETWEEN DATA MOUN.IINGS BY CC•NNECl'ING 
PIN 25 Of Pl Of ONE DATA MOUNTING TO PIN ,1:5 Of Pl Of THE OTHER DATA MOUNTING. 

5. CONNECTIUNS FOR SECOND 40AI DATA MOUNTING AND 
DATA SETS 9-16 .ARE THE SAME AS THAT SHOWN FOR CONN t-JO. 2, 

KS• I 9252·L I 
BRIDGING ADAPTER 

825A 
CABLE 

40A I DATA 
MOUNTING 
DATA SETS 
1•8 

JI 

= --13--+-e= 

825A 
CABLE ) 

~S- I 9252··L5 rl--
ADAPTER I r-1 

I lJ JI 

B25A 
CAijL[ 

I 

L2 
F'LUG NO. 2 

PLUG NO. I 
(NOT[ 5) 

[::::::J--

\ 
DATA 

Pl 

B25A 
CABLE 

STUB 
CABLE ., 

BLOCK 

POS 8 

.. 

POS 16 

SERVICE 
LINE 
1(IF 
~OVIOEO) 

Fig. 9-2025 Data Station Anangement for 9 to 16 Data Sets With 831C Tel Set ,and ACUs 

• One 831C, 2831C Or 631DA-typ,~ Call Director 
telephone set 

• Two KS-19252-LS adapters if !l31C or '.2831C 
tel set is used 
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t1 Four KS-19252-Ll adapters, if 831C or 2831C 
tel set anrl ACUs are used. 

t1 One outlet strip (Waber No. 602-15, or a 
1A2 power panel, or equivalent) 



• Maximum of 16 data sets 

• One 233A adapter if 631DA-type Call Director 
telephone is used 

• B25A and A25D cables. 

3.18 Proceed as follows. 

(1) Install the cabinet per 3.02 and 3.03. 

(2) Install the 79 backboard per 3.04 and 3.05. 

(3) Install the 40Al data mountings per 3.06. 

(4) Install the options for the data sets and 
data mounting. 

(5) Install the data sets per 3.08. 

(6) Install the 233A adapter per 3.09 (if required). 

(7) Install the KS-19252-type adapters per 3.10. 

(8) If ACUs are required, install per 3.11. 

(9) Install the telephone set per 3.14 or plug in 
the Call Director telephone (if used). 

(10) Install the outlet strip. 

t If a 233A adapter is used, place the 
outlet strip in the base of the cabinet, 
since the adapter covers most of the 
available space on the backboard. 

(11) If a service line is being installed, strap 
from the SERVICE LINE OUT terminals 

of the upper 40Al data mounting to the SERVICE 
LINE IN terminals of the lower mounting. 

(12) Connect the lines from the central office 
to the stub cable on the 40Al data mounting 

as specified in Table A. 

(13) On position 20 of the 233A adapter (if 
used), remove the wire straps from upper 

terminals 1 and 2. 

Note: The terminals are numbered from 
bottom to top at each position. 

DS 2025 Sta 2-24 
155 2, SECTION 592-860-200 

t Do not cut the wires that are removed. 
They may need to be replaced at a 
later date. 

(14) Connect the service line (if required) to 
the stub cable of the upper data mounting 

in accordance with Table A. 

(15) Connect the make-busy pairs to the stub 
cables of the data mountings in accordance 

with Table A. 

D. 17 To 24 Data Sets 

3.19 The following equipment is required in this 
arrangement: 

• One KS-20018-LllA cabinet 

• Two 79 backboards 

• One 1044A connector block for each ACU 
installed 

• Three 40Al data mountings 

• One 830C telephone and one 831C telephone 
or one 631DA Call Director telephone 

• Three KS-19252-L5 adapters if 830C and 
831C tel sets are used 

• Six KS-19252-Ll adapters if 830C and 831C 
tel sets are used with ACUs 

• One 233A adapter if Call Director telephone 
is used 

• Maximum of 24 data sets 

• B25A and A25D cables 

• One outlet strip (Waber No. 602-15, or a 
1A2 power panel, or equivalent). 

3.20 Proceed as follows. 

(1) Install the cabinet per 3.02 and 3.03. 

(2) Install the 79 backboards per 3.04 and 3.05. 

(3) Install the 40Al data mountings per 3.06. 
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(4) Install the options for the data setE, and 
data mounting. 

(5) Install the data sets per 3.08. 

(6) Install the 233A adapter (if required). 

(7) Install the KS-19252-type adapters per :3.10. 

(8) If ACUs are required, install p,3r 3.11. 

(9) Fasten the outlet strip to the lower 79 
backboard. 

(10) If the station is using a Call Dir,3ctor 
telephone, connect it to the 2a3A adapter. 

(11) If the 830C-831C telephone combination is 
being used, install per 3.13 and 3.14. The 

830C telephone is for data sets 1 throug·h 8; 
the 831C telephone is for data sets 9 through 
24. Block the 10th button on the 880C telephone 
normally used for this service line. If a SE!rvice 
line is required, it must appear on the 20th 
button on the 831C telephone. 

(12) If a service line is being installed, strap 
the SERVICE LINE OUT te1r·minals of the 

upper 40Al data mounting to the SERVICE LINE 
IN terminals of the middle mounting. Strap 
from the SERVICE LINE OUT te1r·minals of the 
middle mounting to the SERVICE LINE: IN 
terminals of the lower mounting. 

(13) Connect the lines from the ,central office 
to the stub cables on the 40Al data 

mounting, as specified in Table A. 

(14) On positions 19 and 20 of the 233A adapter, 
remove the wire straps from upper terminals 

1 and 2. 

Note: The terminals are numbered from 
bottom to top at each position. 

Do not cut the wires that ,Yre removed. 
They may need to be r,1~placed at a 
later date. 

(15) Connect the service line (if required) to 
the stub cable of the upper data mounting 

only, in accordance with Table A. 
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(16) Connect the make-busy pairs (if required) 
to the stub cables of the data mountings 

in accordance with Table A. 

4. INSTALLATION TESTS 

4.01 After installation is completed, the data 
station should be tested to determine if it 

is operating properly. Refer to th,e section entitled 
Data Station Using Data Set 20:2S--Test Procedures 
(592-860-500). 

5. REFERENCES 

5.01 Further information on the 202S data station 
is given in the following sections: 

SECTION 

814-410-501 

592-028-100 

592-028-180 

592-028-200 

592-860-100 

592-860-500 

598-010-201 

598-012-201 

598-012-202 

631-050-120 

TITLE 

Data Systems--Dataphone~ Service 
and Data Access Arrangements
Direct Distance Dialing Network
Test Requirements for Subscriber, 
Foreign Exchange, and Remote 
Exchange Lines 

Data Set 202S Tr:msmitter-Reeeiver 
-Description and Operation 

Data Sets 202S-Summarizing 
Specification 

Data Set 2028 Transmitter-Receiver 
-Installation and Connections 

Data Station Using Ihta Set 
202S-Description and Operation 

Data Station Using Data Set 
202S--Test Procedures 

Data Auxiliary Sets 801Aii and 
A6 for Automatic Calling--Instal
lation and Connections 

Data Auxiliary Sets 801C8 and 
801C4--Installation and Connections 

Data Auxilia.ry t,ets 801C-LI----In
stallation and Connections 

88-Type Connecting .Block--De
scription and Use 



TABLE A 

DS 2025 Sta 2•24 
15S 2,, SECTION 592-860-200 

CONNECTIONS FROM DATA MOUNTING TO CENTRAL OFFICE 

TERMINAL PIN NUMBER 
DATA SET LEAD 

TERMINAL PIN NUMBER 

ON 66E3 ON B25A CABLE t 
POSITION DESIG· 

ON 66E3 ON B25A CABLE 
CONN TO DATA 

NUMBER§ NATION 
CONN TO DATA 

BLOCK• MOUNTING BLOCK• MOUNTING 

1. 26 1 T 26 13 
2 1 1 R 27 39 
3 27 2 T 28 14 
4 2 2 R 29 40 
5 28 3 T 30 15 

6 3 3 R 31 41 
7 29 4 T 32 16 
8 4 4 R 33 42 
9 30 5 T 34 17 

10 5 5 R 35 43 

11 31 6 T 36 18 
12 6 6 R 37 44 
13 32 7 T 38 19 
14 7 7 R 39 45 
15 33 8 T 40 20 

16 8 8 R 41 46 
17 34 - Ts IN t 42 21 
18 9 - Rs IN t 43 47 
19 35 1 MB2 44 22 
20 10 1 MBl 45 48 

21 36 2 MB2 46 23 
22 11 2 MBl 47 49 
23 37 3 MB2 48 24 
24 12 3 MBl 49 50 
25 38 4 MB2 50 25 

* Refer to Section 461-604-101 for information on 66E3 connecting blocks. 

t Servke linfc', 

DATASET LEAD 
POSITION DESIG· 
NUMBER NATION 

4 MBl 
5 MB2 
5 MBl 
6 MB2 
6 MBl 

7 MB2 
7 MBl 
8 MB2 
8 MBl 
- Ts OUT t 

- Rs OUT t 
- -
- -
- -
- -

5 RD 
1 RD 
6 RD 
2 RD 
7 RD 

3 RD 
8 RD 
4 RD 
- FG 
- SG 

:J: For some station installations, it will be more convenient to substitute an A25D (sin11le-ended) for 
the B25A cable connected to Pl of the data mounting to interface with the central office via a 
local distribution terminal instead of the 66E3 connecting block specified. 

§ This table will be utilized for stations with more than the eight data sets specified, f'or lead desig
nation assignments for data sets in a second data mounting (data sets 9 through 16), add 8 tC> the 
data set position number column. FC>r lead designation assignments for data seh in a third data 
mounting (data sets 17 through 24), add 16 to the data set position number column. 
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'BELL SYSTEM PRACTICES 

AT&TCo Standard 

DS 202S Sta 2-25 
SECTION 592-860-500 

l11sue 2, February 1976 

DAT A STATION USING DAT A SETS 202S 

TEST PROCEDURES 

CONTENTS 

1. GENERAL 

2. TEST CAPABILITIES 

A. Local Self Test 

8. Remote Test 

C. Analog Loop-Back Tests 

D. Automatic Answer Test 

PAGE 

2 

2 

6 

The purpose of the housing is to protect the data 
set in transit. If a DS 202S must be replaced, it 
should be placed in the housing of the set used to 
replace it. 

Caution: If the data set is removed from 
the housing or data mounting, it should 
be handled by the nonconductive surfaces 
only. Otherwise, certair1 circuit components 
may be damaged by static electricity. 

2. TEST CAPABILITIES 

2.01 The test circuitry built into DS 202S permits 
E. Reverse Channel Test 6 the tests described in the following paragraphs 

to be performed. 
F. Supplementary Tests 6 

3. INSTALLATION TESTS 10 A. Local Self Test 

4. MAINTENANCE TESTS 10 2.02 Depressing the LT key on the front of the 

1. GENERAL 

1.01 This section describes the test procedures 
to be followed when installing and maintaining 

data sets (DS) 202S in multiple data set installations. 
This information pertains to those installations using 
40Al data mountings. Refer to the section entitled 
Data Station Using Data Sets 202S-Maintenance 
Procedures (592-860-300) for additional information 
that may be used to isolate problems in the data 
station. 

1.02 This section is reissued primarily to add 
information on testing DS 202S-L1A and 

L1A/3A. The 914 data test set matrix pin 
arrangement has also been simplified. 

1.03 A known good DS 202S equipped with reverse 
channel and enclosed in a single set housing 

(DS 202S-Ll/2/3 .or -L1A/2/3A). should be taken 
to the customer location by the repair personnel. 

data set initiates the local self test. A 
repeating 63-bit pseudorandom word is generated 
at 1547 bps and looped from the transmitter to 
the receiver through an attenuating circuit. The 
word received by the receiver is compared to the 
original word. Under normal conditions, all the 
indicators (ON, TR, MR, RS, CS, CO, and TM) are 
lighted; however, in the event an error is detected, 
the TM indicator goes off. Perform the test as 
follows: 

Note: All customer interface leads are made 
inoperative and are not tested during the test; 
however, all lamps are lighted. 

(1) Ensure that the data set is not in the data 
mode. 

(2) Depress and hold the nonlocking LT key 
for approximately 15 seconds. 

Requirement: The TM indicator remains 
lighted while the LT key is depressed. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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(3) If the requirements of (2) are not met, 
repeat (2) four times. 

Requirement: The TM indicator remains 
lighted throughout the four trill.ls. 

B. Remote Test 

2.03 Depressing the locking RT k,ey on the data 
set places that particular set in the :remote 

test mode. The set will then automatically answer 
a call from the data test center (DTC), since the 
auto-answer feature is enabled reg·ardless of the 
option switch setting. As with the self test, a 
repeating 63-bit pseudorandom word is generated 
and looped back internally, where it is compared 
to the original word. In the remote test, the word 
is also transmitted to the DTC. If the set detects 
an error, constant spacing is transmitted instead 
of the random word. This allows an attendant at 
the DTC to test the data set circuitry (exce!pt the 
customer interface). After the set is placed in 
the remote test mode, no more act'ion is required 
until the DTC requests that the data :set be returned 
to normal (by depressing and rel,:!asing the RT 
key). 

Note: All the customer interface leads are 
made inoperative and are not tested during 
the test; however, the indicators (ON, TR, 
MR, RS, CS, CO, and TM) are lighted. 

2.04 Proceed with the test as follows: 

(1) Contact the DTC and request a remote test 
of the affected data set. 

Note: If the set is used with line hunting 
equipment, the DTC must conduct the test 
over the service line. In this case, the data 
set is connected to the service line when the 
RT key is depressed. 

• Only one data set at Iii time should 
)\ be connected to the service line•. 

(2) When instructed to do so by the DTC, 
depress the RT key until it loc:ks and observe 

that all the indicators on the data :;et are lighted. 

(3) When instructed to do so, press and release 
the RT key to release the data set from 
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the remote test mode. If the data set enters 
th«i data mode (MR lighted), d,3press and release 
th1i analog loop-back (AL) key to return the data 
set to the idle mode. 

C. Analog Loop-Back Tesh 

2.05 The purpose of these tests is to check the 
interface circuits not checked by the local 

self test or the remote test. When the data set 
is in the analog loop-back mode, the data signals 
applied to the transmitted <la.ta interface lead are 
processed through the transmitter, looped through 
an attenuator •(202S-Ll only)◄• to the receiver 
wher,3 they are demodulated, and connected to the 
received data lead. Pressing· the AL key until it 
locks performs the following: 

• Connects the transmitter and receiver •for 
DS 202S-LlA. An att,3nuator is inserted in 
this path for DS 202S-Ll only .• 

,, Overrides the local co,py control circuit to 
provide local copy. 

,, Uluminates the TM indicator. 

,, Disables the auto-answer features, if installed. 

• Turns the data-set-ready lead and the MR 
indicator off (all other customer interface 
leads and indicators are operative and may 
be tested) •on DS 202S-Ll only. This is 
optional for DS 202S-L1A.,. 

The following test equipment is rE!quired to perform 
these tests: 

" A 9140 Data Test Set (DTS) 

or 

" A 914B and 908-type DTS, 

2,06 E.rror Run and Power Supply Test: This 
tEist verifies that the clata set will transmit 

and receive a 63-bit pseudorandom word errcir-free 
for 5 minutes. Both the positive and negative 
14-volt power supply voltages are also checked 
during this test. The test equipment is set up as 
shown in Fig. 1. Proceed as follows: 

(1) Remove the cover from the back of the 
KS-~:0018 cabinet to gain access to the 



customer interface connector. (Pull out at the 
top of the cover.) 

(2) Disconnect the customer-provided equipment 
(CPE) and connect the 914-type DTS to the 

customer interface connector on the rear of the 
data mounting. 

(3) Insert the red pins in the 914 matrix and 
position the switches as shown in Fig. 1. 

(4) Close the make-busy switch (toggle down) 
for the data set being tested (if make-busy 

feature is installed). 

(5) Press the AL key until it locks. Wait at 
least 3 seconds •(with DS 202S-Ll only)• 

before proceeding to allow the answer sequence 
to be generated in the data set. 

Note: The receiver contains a first mark 
circuit which clamps the received data and 
received line signal detector circuits oHduring 
the answer sequence. At least 3 ms of marking 
signal must be received by the receiver before 
the clamp is removed. 

(6) Operate switch Sl to ON. Depress and 
release the START button on the 903 DTS 

if it is being used. 

Requirement: DSl and DS3 lamps are 
lighted. .DS2 is lighted if option YI is 
installed .• 

(7) Position the FUNCTION switch to VOLTS 
INT and measure the positive supply voltage. 

Requirement: + 12 to + 17 volts. 

(8) Position the FUNCTION switch to OFF, 
the POLARITY switch to REV, and the 

VERTICAL MONITOR switch to 10. 

(9) Position the FUNCTION switch to VOLTS 
INT and measure the negative power supply 

voltage. 

Requirement: -12.5 to -17 .5 volts. 

(10) Position the FUNCTION switch to PHASE 
ADJ. 
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(11) Adjust the PHASE control until the meter 
indicates zero, then move the FUNCTION 

switch to OFF. 

(12) Momentarily position the WORD SYNC to 
MAN. 

(13) Reset the counter on the 914 DTS. 

(14) Allow the test to continue for 5 minutes. 

Requirement: No errMs. 

(15) If no more tests are to be conducted, 
disconnect the test equipment and depress 

and release the AL key. 

(16) If a clear-to-send response test is to be 
conducted, position S1 to OFF, then proceed 

to 2.07 (6). 

2.07 Clear-to-Send Respo11se Test: This test 
measures the interval between the time 

when the CA (request-to-send) lead is turned on 
and the CB (clear-to-send) lead turns on. Proceed 
with the test as follows: 

(1) Remove the cover from the back of the 
KS-20018 cabinet to gain access to the 

customer interface connector. (Pull out at the 
top of the cover.) 

(2) Disconnect the CPE and connect the 914-type 
DTS to the customer interface connector on 

the rear of the data mounting. 

(3) Insert red pins in the matrix and position 
the switches on the DTS as shown in Fig. 1, 

except the COUNTER switch should be 
positioned to INTERVAL Xl for options M, 
K, and J, or XJO for option G. Position TEST 
SET MODE switch to INTERVAL. 

(4) Close the make-busy switch (toggle down) 
for the data set being tested (if the make-busy 

feature is installed). 

(5) Place the data set in the analog loop-back 
test mode by depressing the AL key until 

it locks. Wait at least 3 seconds •(with DS 
202S-Ll only)• before proceeding. 
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914 DTS MATRI:( 

NOTES: 
I, SET SWITCHES ON 9 I 4 DTS AS FOLLOWS: 

S"11TCH S[TTll•G 

I NTERf AC[ MOOE VOLTAGE 
TEST SET MOOE SER (9141:) 

RCV SER (914B) 
CO\/NTER BIT ERRORS 
TRANSMIT BIT RATE (914C) 1200 
TRANSMIT \/ORO LENGTH(914C) 63 
VERTICAL MONITOR 9 
FUNCTION OFF 
RANGE DCV-30 
POLARITY NOR 
BIT RATE 1200 
SIG LEV ±4 
WORD LENGTH 63 
SAMPLE WIDTH 30% 
SI, S3 OFF 

S6 ON 
TPI ti OPEN 
TP2 +/OPEN 

2. THE 903 DTS IS REQUIRED IN CONJUNCTION WITH 
THE 9148 DTS ONLY. POSITION THE SWITCHES ON 
THE 903 DTS AS FOLLOWS: 

SWITCH SETTllllG 

BIT RATE 1200 
TRIGGER I+) POSITIVE 
RANDOM-DOT RANDOM 

3. 914 DTS INDl:ATOR L,~MPS AND SWITCHES CORRESPOND 

TO INTERFACE LEADS AS FOLLOWS: 

SWITCH I.AMP LEAD 

SI R £QUEST TO SEND 

DSI C .EAR TO SEND 
DS2 OQ.TA SET READY 

OS3 RECEIVED LINE SIGNAL 

DETECTOR 
S3 SECONDARY REQUEST TO SEND 

DS4 3ECONDfRY RECEIVED LINE 
SIGNAL DETECTOR 

SG DATA TERMINAL READY 
OSB RING IND!CATOR 

4 ALL A INTE!s·FACE SELECTOR SWITCHES MUST l!IE 
PUSHED IN EXCEPT :(A WHEN USING A 903 DTS. 

Fig. I-Analog Loop-Buck Tei;t 
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(6) Reset the counter. Position switch S1 to 
ON, and the clear-to-send turn-on interval 

will appear on the counter. 

Requirements: 

• Option M-6 to 12 ms 

• Option K-22 to 40 ms 

• Option J-52 to 70 ms 

• Option G-140 to 200 ms. 

Note: Only the installed option requires 
testing. 

(7) To measure the interval, move S1 to OFF, 
reset the counter, then move S1 to ON. 

(8) If a received line signal detector response 
test is to be performed, move switch S1 to 

OFF. Proceed to 2.08 (3). 

2.08 Received Line Signal Detector Response 
Test: This test verifies that the received 

line signal detector circuit will respond properly 
within one of the time intervals given as requirements 
in this test. Only the option actually installed in 
the data set should be tested. Proceed with the 
test as follows: 

(1) Remove the cover from the back of the 
KS-20018-type cabinet to gain access to the 

customer interface connector. (Pull out at the 
top of the cover.) 

(2) Disconnect the CPE and connect the 914-type 
DTS to the customer interface connector on 

the rear of the data mounting. 

(3) Insert red pins in the matrix and position 
the switches on the DTS as shown in Fig. 1, 

except the pin at TP2-5 should be moved to 
TP2-8. Also, remove pin SD-2 and disconnect 
the 903 DTS (if used). Push interface selector 
switch 2A in and insert a red matrix pin in 
position S2-2. Leave switch S2 OFF. Position 
TEST SET MODE switch to INTERVAL. 

(4) Close the make-busy switch (toggle down) 
for the data set being tested (if the make-busy 

feature is installed). 
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(5) Place the data set in the analog loop-back 
test mode by depressing the AL key until 

it locks. Wait at least 3 seconds •(with DS 
202S·Ll only)• before proceeding. 

(6) Reset the counter. Move switch S1 to ON; 
the response time appea.rs on the counter. 

Requirements: 

• Data set equipped with option Q-5 to 9 
ms 

• Data set equipped with option N-18 to 24 
ms. 

Note: Only the installed option need be 
checked. 

(7) To remeasure the interval, move switch S1 
to OFF, reset the counter, then move S1 

to ON. 

2.09 •Analog Loop-Back Reverse Channel Test 
(DS 202S-L1A/3A only): This test checks 

the interface circuits used with the reverse channel. 
Proceed as follows: 

(1) Disconnect the CPE and connect the 914-type 
DTS to DS 202S. 

(2) Insert the red pins in the matrix and position 
the switches as shown in Fig. 1. 

(3) Apply power to the data set and DTS. 

(4) Depress the locking AL key on the data 
set. 

(5) Operate switch S3 to ON. 

Requirement: DS4 lamp lights. 

(6) Operate switch S1 to ON. 

Requirement: DS4 lamp goes off. 

(7) Operate switches S1 and S3 to OFF. 

Requirement: 0S4 lamp remains off .• 

Page 5 



2-25 DS 2025 Sta 
SECTION 592-860-500 

D. Automatic Answer Test 

2.10 This test verifies that DS 202S will automatically 
answer and terminate a call. The test checks 

the data-terminal-ready and ring indicator leads. 
Proceed with the test as follows: 

(1) Close the make-busy switch (toggle down) 
for the data set being tested (if the make-busy 

feature is installed). 

(2) Remove the data set from the mounting 
and verify that the automatic answer option 

is installed (contact 8 on switch S2 closed.) 
Power to the data set need not be removed. 

(3) Replace the data set in the mounting. 

(4) Open the busy switch. 

(5) Remove the rear cover from the KS-20018 
cabinet to gain access to the customer 

interface connector (pull out at the top of the 
cover). 

(6) Disconnect the CPE and conn,ect the 914-type 
DTS to the customer interface connector on 

the rear of the data mounting. 

(7) Insert red pins into the matrix and position 
the switches as shown in Fig. 1, except 

switch S6 should be OFF. Apply power to 
the 914-type DTS. 

(8) Have a call made to the data set. 

Note: A DTC should be contacted anc asked 
to initiate the call if the data set is being 
used with line hunting equipment or if a 
reverse channel test is to be p,erformed. The 
DTC operator will know the procedure required 
to call up a particular line in a hunting group. 

Requirement: DS8 lamp lights (RI is on) 
during the time when ringing voltage is 
present. DS8 goes off (RI is of/i during the 
quiet period. The data set does not answer 
the call. 

(9) Position switch S6 to ON (DTR on). 

Requirement: At the end of the next 
ringing cycle, the data set answers the call. 
After approximately 3 seconds. DS2 (data set 
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ready) lights. This indicateE, that the data set 
is in the data mode. 

(10) If a reverse channel tEist is to be performed, 
proceed to 2.11 (5). 

(11) If a reverse channiel test is not to be 
performed, terminate the call by positioning 

switch S6 to OFF (DTR ofJ'). 

Requirement: DS2 lamp g-oes off. 

E. Reverse Channel THt 

2.11 This test checks the interface circuits used 
with reverse channel. It will be necessary 

to use a DTC for this test. Proceed with the test 
as follows: 

(1) Remove the rear cover from the KS-20018 
cabinet to gain access to the customer 

interface connector (pull out at the top of the 
cover). 

(2) Disconnect the CPE and connect the 914-type 
DTS to the data set under test. 

(3) Insert the red pins in the matrix and position 
the switches as shown in Fig. 1, except 

switch 81 should be ON. 

(4) Apply power to the 914-type DTS. 

(5) Request the DTC to send 387 Hz at -12 
dBm at O TLP. 

Requirement: DS4 lamp lights (SCF on). 

(6) Move S3 to ON and: Sl to OFF. This 
transmits the reverse channel tone to the 

DTC. 

(7) Request the DTC to measure the frequency 
of the reverse channel tone. 

Requirement: 377 to 897 Hz. 

F. !iupple,nentary Tests 

2.12 End-to-End Test: This test should be 
performed to identify problemi; in the 



transmission facilities. The following test equipment 
is required at both locations performing the test: 

• A 914C or 914B DTS 

Note: If a distant data set is not available, 
this test may be performed with a DTC. 

2.13 Proceed with the test as follows: 

(1) Set up the test equipment at both locations 
in accordance with Fig. 2. If a 914B DTS 

is being used at the transmitting end, position 
the TEST SET MODE switch to TRMT SER. 
Connect the 914-type DTS to the customer 
interface connector of the data set under test. 

(2) Position switch Sl to ON at the transmitting 
station and switch Sl to OFF at the receiving 

station. 

(3) Apply power to the test· equipment. 

Note: It will be necessary to establish voice 
communications periodically during the test. 

(4) Establish a data call between data sets. 

Note: Steps (5) through (9) are for the 
receiving end only. 

(5) On the 914 DTS, set the FUNCTION switch 
to PHASE ADJ. 

(6) Adjust the PHASE control to zero the meter. 

(7) Move the FUNCTION switch to OFF. 

(8) Operate the WORD SYNC switch momentarily 
to MAN. 

(9) Press the RESET button to clear the counter. 

(10) Complete end-to-end tests involve making 
two 10-minute and six 2-minute test runs. 

Establish voice communications between tests 
using the associated telephone set. Place calls 
alternately from each end except where one 
customer location will always be originating the 
call. These test calls should be made during 
busy hours. This gives reasonable assurance 
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that all test calls do not use the same trunks 
and routes. 

Requirement: During the 10-minute test 
calls, count errors at the end of I-minute 
intervals. Disregard the test period with the 
highest number of errors. Total errors in 
the remaining nine test periods should be no 
more than six. Four of the six 2-minute calls 
should have no more than three errors each. 

Note: Refer to Fig. 3 for an example of a 
form which can be used to record test results. 

(11) Upon completion of the tests, record the 
results and disconnect the test equipment. 

2.14 Ground Noise Test: If the data set and 
CPE are not at the same ground potential, 

errors may be caused by a potential difference 
between data set ground and CPE ground. To 
detect the presence of noise potentials at the time 
of installation or during troubleshooting, a test 
should be made using the 6-type impulse counter. 
This counter is used to count the number of impulse 
noise peaks during a measurE!d time period. The 
counter registers only the peaks which exceed a 
preset amplitude and which are separated by 150 
ms or more. 

2.15 Test equipment required for this test is as 
follows: 

1-6H impulse counter (or equivalent) 

1-914-type DTS 

1-2W6A test cord for 6H impulse counter (310 
plug on one end, alligator clip connected to 
tip and ring on the other end). 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Counters (J94006H and 
J94006HR)-Description, Operation, and 
Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter
Description, Operation, and Maintenance 
(103-620-100), 
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914 OTS MATRO: 

NOTES: 
I. SET SWITCHES ON THE 914 DTS AS rOLLOWS: 

SWITCH SETT I NG 

I NTERr ACE MOOE VOLTAGE 
HST SET MODE SER (91,IC DTS) 

RCV S(R (9 14B ors ) 
COUNTER Bl T ERRORS 
RCV Bl T RATE 1200 
RCV WORD LENGTH 63 
TRANSMIT BIT RATE (914C) 1200 
TRANSMIT \,ORD LENGTH (914C) 63 
SIG LEV t4V 
SWITCH Sl,S3 orr 
SWITCH S6 ON 
SAMPLE WIDTH 30% 

2. 914 DTS INDICATOR LAMPS ,~ND SWITCHES CORRESPOND 
TO THE FOLLOWING INTERFACE ILEADS. 

SWITCH LEAD 

SI REQUEST TO SEND 

S3 SECONDARY REQUEST TO SEND 
$6 CATA TERMINAL READY 

3. ALL A INTERFACE SELECTOR SWllCHES MUST BE 
PUSHED IN. 

Fi51. 2-End-to-End Test 
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Data Test Calls Placed Between: 

LOCATION 

(A) 

(B) 

Contemplated Customer 
$.0. Number's, ______ _ 

LONG DURATION TEST CALLS 

ORIGINATED PEAK DISTORTION 

J_ AT TIME AT % --- -- --

-- --
-- --- ---

-- --

-- ---- --- ---
-- --

SHORT DURATION TEST CALLS 

ORIGINATED 
AT TIME 

--

Peak Dist. Reading ( % ) 
-- One Minute Error Count 

(Bits in Error) 

Peak Dist. Reading ( % ) 
-- One Minute Error Count 

(Bits in Error) 

1 2 3 4 

I 

I 

(READINGS AT 

1 2 3 4 

DS 2025 Sta 2-25 
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Date; ___________ _ 

TEL. # OF TEST LINE 
OR STATION 

Under Control of Data 
Test Center a~------

BIT ERROR COUNT - MINUTE NUMBER 

5 6 7 a 9 10 11 12 13 14 15 

SHORT CALL - NUMBER 
) (READINGS Ill I 

5 1 2 31 4 5 

'Billing Adjustment (if required) referred to; ______________________ _ 

Parties involved in Tests; _________________________________ _ 

Coordinated with tests to other locations at; ________________________ _ 

Comments and Notes: 

Fig. 3-Data Set Performance Test Record 
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2.16 The 6H impulse counter is connected and 
the test is performed as follovrs: 

(1) Connect the 914-type DTS c1mnector A to 
the customer connector on the data set. 

Connect the 914-type DTS conm1ctor B 1;0 the 
data set connector on the CPI~. This test 
assumes that protective ground from the business 
machine appears at the customer interface on 
pin 1. 

Protective ground from the data 
mounting does not appear o.n the 
customer interface connector. Pro.tective 
ground connections art!' made .to the 
frame of the data mounting. 

(2) On the 914-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the 2W6A cord to switch 
lB and the other clip to any clean bare 

metal surface on the data mounting. Verify 
that power is applied to the data s,et and business 
machine. 

Note: A clip lead may be needed to extend 
the 2W6A cord into the cabinet. 

(4) Insert the 310 plug into the :no MEAS jack 
on the 6H'impulse counter. 

(5) On the 6H impulse counter, set the DIAirMEAS 
switch to MEAS and set th(! DBRN dial to 

90. 

(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

(8) Remove the clips of the 2W6A cord from 
the switch and frame of the data mounting. 
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(9) Connect one clip to switch 7 A and the other 
to 7B. 

(10) Reset the counter on the 6H impulse counter 
to O. 

(11) Position the minutes control to le,. After 
the 15-minute test has elapsed, record the 

nu:nber of indications on the counter. 

2.16 At the end of both of the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
together according to local :instructions. At the 
end of the test, disconnect the test equipment and 
restore the data set to pretest condition. 

3. IINSl'ALILATION TESn 

3.01 This part provides the s,equence in which 
t,ests are to be performed following an 

installation. Before proceeding with the tests, 
verify that the local loop and the end-to-end facilities 
meet the requirements specified in the sections 
entitled Data Systems-DATA-PHONE@Service--Direct 
Distance Dialing Network-T'est Requirements for 
Subscriber, Foreign Exchange, and Remote Exchange 
Lines (314-205-501) and Data Systems-DATA-PHONE@ 
Service on Direct Distance Dialing N etwork--Overall 
Transmission Maintenance Procedures (314--205-500). 
Refer to Fig. 4 for the sequence of tests. 

4. MAINTENANCE TESTS 

4.01 This part provides the sequence in which 
tests are to be performed during a trouble 

visit. The procedure provides a method of isolating 
a trouble to either the data set or the transmission 
facility, It is assumed that the maintenance 
procedures outlined in Section 592-860-300 have 
been followed prior to dispatching the craft employee. 
Refer to Fig. 5 for the sequence of tests. 
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1. GENERAL 

1.01 This section cont ains the physical and 
functional description and operating procedures 

for data set (DS) 202T-type (Fig. 1). 

1.02 This section is reissued to include informat ion 
concerning DS 202T-L1A and JY4 reverse 

channel circuit pack. Due to extensive rev ision, 

Fig. 1-Data Set 202T-Type , Front View 

arrows ordinarily used to denote changes have been 
omitted. 

1.03 The DS 202T is an as) nchronous 
transmitter-receiver of medium -speed binary 

serial data. It uses frequency-shift-keying modulat ion 
and is capahle of transmitting and receiving data 
at speeds up to 1400 bits per second (bps) on basic 
3002 private lines. Speeds between 1400 and 1800 
bps require C2 conditioning. When used as a 
2-wire data set, it can be equipped with a 387-Hz 
reverse channel for signa ling speeds up to 5 bps. 
With reverse channel circuit pack JYJ or JY2 
installed, DS 202T-Ll is limi ted to a maximum bit 
rate of 1200 bps. Data set 202T-L1A with JY4 
reverse channel circuit pack installed can opera te 
up to a maximum rate of 1800 bps (over CZ-conditioned 
lines). Data set 202T or DS 202T-Ll or DS 202T-L1A 
is line compatib le with all 202-type sets and can 
be used (with or without reverse channel) to replace 
DS 202D and can be used (without reverse channel ) 
to replace DS 202R. In additio n, DS 202T-type 
provides status indicator lamps and built-in test 
features for local self test, analog loopback tests, 
and remote tests. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Note: The private line channel must be 
arranged for -16 dBm receive level and 0 
dBm transmit level at the data set telephone 
interface. 

1.04 In 2-wire service, the data set can transmit 
or receive (but not simultaneously). With 

the reverse channel option installed, signaling (at 
5 bps) is possible in the opposite direction to the 
primary channel. The local copy feature may be 
prwided for either or both channels by option 
switches. The data set terminates the 2-wire line 
with a 600-ohm impedance. 

1.05 In 4-wire service, the data set can transmit 
and receive simultaneously and independently 

(duplex operation). The reverse channel is not 
pr()IVided in 4-wire service. The data set terminates 
each pair of the 4-wire line with a 600-ohm 
impedance. 

1.06 The DS 202T-type is designed to work with 
the data auxiliary set (DAS) 829-type in 

single or multiple arrangements. 

1.0)' The following is a specification summary 
for DS 202T-type: 

Operation: Asynchronous, binary, serial. 

Modulation: Frequency shift keying. 

Rate (DS 202T-Ll): Up to 1400 bps on 
li>asic 3002 private line without reverse channel. 
Up to 1800 bps on C2-conditioned 3002 private 
Eine without reverse channel. Maximum bit rate 
M 1200 bps when data set is equipped with 
reverse channel. 

Rate (DS 202T-L1A): Up to 1400 bps 
¢hannel and up to 1200 bps with reverse channel 
(!ln basic 3002 private line. Up to 1800 bps on 
C2-conditioned 3002 private line with or without 
reverse channel. 

Interface Voltage: As specified in Electronic 
Industries Association (EIA) Standard RS-232C. 

Mode: Half duplex (2-wire) or duplex (4-wire) 

Power: 105 to 129 Vac at 57 to 63 Hz. A 
single data set consumes a maximum of 6 watts. 

Page 2 

2. PHYSICAL DESCRIPTION 

2.01 The DS 202T-type is list coded as follows: 

List 1-2-wire or 4-wire data set circuit 
pack without reverse channel 

List lA-2-wire or 4-wire data set circuit 
pack without reverse channel 

List 2-Data set housing, interface connectors, 
power transformer, and M8K connector 
cord 

List 3-JYl reverse channel circuit pack. 

List 3A-JY2 reverse channel circuit pack. 

List 3B-JY 4 reverse channel circuit pack. 

List 4-Data set housing and data set 
interface connectors. 

A. DS 202T-L1 or 202T-L1A 

2.02 Data set 202T-Ll or 202T-L1A is contained 
on a printed circuit wiring board (Fig. 2). 

There are three test switches and six status 
indicator lamps on the faceplate of the printed 
circuit wiring board. 

2.03 The status indicator lamps monitor test 
functions and customer interface signals. 

The lamp names and their normal functions are as 
follows: 

• ON: Indicates that power is applied to 
the data set. 

• MR (Modem Ready): Indicates the 
status of the data-set-ready lead. The 
lamp lights when the data set is in the data 
mode (data set ready lead! is on). 

• RS (Request-to-Send).: Indicates the 
status of the request-to-send lead from the 
customer interface. The lamp lights whenever 
the lead is on, or during local self test 
and remote test (2-wire), or when the 
continuous carrier option (ZN) is installed. 

• CS (Clear-to-Send): Indicates the status 
of the clear-to-send lead from the data set. 
The lamp lights wheneveir the lead is on, 
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OPTION SWITCH S3 

Fig. 2-Data Set 202T-L1A/3 B 

or during local self test and remote test 
(2-wirel, or when the continuous carri Pr 
option (ZN) is installed . 

• CO (Carrier On) : Indicates the status 
of the received line signal detector lead from 

the data set. The lamp lights whenever 
the lead i~ in the on condition, or during 
!oral self test and remote test (2-wire). 

• TM (Test Mode): Indicates that the 
data set is in the test mode . The lamp 
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lights whenever one of the test switches is 
depressed. If an error is detected during 
local self test, the TM lamp goes off. 

2.04 The data set is equipped with three pushbutton 
switches which are accessible at the front 

panel. The functions of the switches are as follows: 

• AL (Analog Loopback): This switch 
is a push-to-operate, push-to-release type. 
When the button is operated, the TM lamp 
lights and the output of the data set 
transmitter is looped back to the receiver 
input for test purposes. 

• LT (Local Self Test): This switch is 
a push-to-operate type and must be held in 
during the test. When the switch is 
depressed, all status indicator lamps light 
to provide a lamp test. The output of the 
transmitter is looped to the input of the 
receiver and a random 63-bit word is 
transmitted at 1547 bps. 

• RT (Remote Test): This button is a 
push-to-operate, push-to-release type. If 
the data set is operating 4-wire, the RT 
switch connects received data to send data. 
This conditions the data set to operate as a 
repeater for remote testing purposes. If 
the data set is operating 2-wire, the RT 
switch conditions the data set to be remote 
tested from a test center. 

2.GS Data set 202T-Ll, 202T-LlA, 202T-Ll/3, 
202T-Ll/3A, or 202T-L1A/3B can be used in 

a 39Al or 40Bl data mounting or in the housing 
provided by list 2 or 4. The BSPs associated with 
the 39Al and 40Bl data mounting are listed in 
Part 6 (REFERENCES). 

B. OS 202T-L I /2 or 202T-L 1 A/2 

2.06 The DS 202T-Ll/2 or 202T-L1A/2 provides 
the housing, interface connectors, power 

transformer, and M8K connector cord in addition 
to the list 1 data set described in paragraph 2.02. 
T4e enclosure for the data set consists of front 
and rear molded black plastic covers mounted on 
an extruded aluminum housing. The housing has 
a brushed finish. The top surface of the housing 
is depressed to allow for nesting of several housings. 
The overall dimensions of the data set are 5.8 

Page 4 

inches across the front, 2.2 inches high, and 10.8 
inches deep. The weight is 3-1/2 pounds. 

2.07 The housing has two interface connectors 
and a power cord at the rear of the set 

(Fig. 3). One connector is a KS-19087-L6 type 
and provides the digital interface leads to the 
customer-provided terminal equipment. The other 
connector is a KS-19088-L22 type and provides the 
interface connections for the telephone network. 
The power cord is a 4-conductor, spade-ended type. 

2.08 A KS-21239-L4 or -L5 transformer is also 
included as part of list 2. This transformer 

is a plug-mounted type designed to mount in a 
standard 117-Vac 3-conductor outlet. A tab is 
provided to secure the plug to the outlet and prevent 
it from being accidentally unplugged. This 
transformer provides 24 volts ac to the power 
rectifier in the data set. 

Caution: If the outlet has a metal 
cover, do not remove tl1e center screw 
to mount the transformer. When this 
screw is removed, it is possible for 
the metal cover to l'all across the 
prongs of the transformer. 

2.09 The equipment provided as list 2 is also 
available as the 47Bl data mounting. 

C. OS 202T-Ll/3, 202T-Ll/3A, or 202T-LIA/38 

2.10 Data set 202T-Ll/3 (Fig. 2), 202T-Ll/3A or 
202T-L1A/3B provides everything provided 

by list 1 plus a reverse channel circuit pack (JYl, 
JY2, or JY4). This circuit pack is a printed wiring 
board measuring 1 inch high, 3.4 inches wide, 7.5 
inches long, and weighing 0.5 pounds. It includes 
the filters, switching circuits, and demodulator 
circuits needed to perform the reverse channel 
function. Interconnection to the data set is 
accomplished by 20 female contact receptacles 
mounted on the bottom of the reverse channel 
circuit pack. This circuit pack mounts on contact 
posts on the data set and covers switch assemblies 
S2 and S3. The circuit pack must be removed 
when installing or removing options. 

2.11 The JYl circuit pack is rated MD and is 
replaced by the JY2. In addition to the 

features provided by the JYl circuit pack, JY2 
provides independent operation of reverse channel. 
Independent operation means that the reverse 
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Fig. 3-Data Set 202T-Type, Rear View 

channel circuits are able to receive a signal regardless 
of the state of the request-to-send circuit. The 
JYl circuit pack is able to receive a signal from 
the distant-end data set onl_v if the r<'quest-to-send 
circuit is on. 

2. 12 The JY 4 re\'erse channel rirruit pack is 
designed for use with OS 202T-LlA but may 

also be used with OS 202T-Ll. In addition to the 
featur es provided hy the JY2 rnerse channel circuit 
pack, the JY 4 together with improvements incorp,rated 
in the OS 202T-L1A allows for opPration of the 
prim ary cha nnel at speeds up to 1800 bps o,er 
3002 C2-condition ed private lines. (JY2 helped to 
limit the primar y channrl operation of OS 202T-Ll 
to 1200 bps in all cases ) 

D. OS 202T-l1 / 2/ 3, 202T-ll / 2/ 3A, or 202T-l1A / 2/ 38 

2.13 Data set 202T-Ll/2 /3, 202T-Ll/2/:3A, or 
202T-L1A/2/3 B provides eVPrything pro,ided 

by list 1 plus the housing, connectors, power 
transformer, and MSK cord provicled hy li~t 2 and 
the rever se channel circuit pack pro,·ided by list 
3, 3A, or 3B. 

2 .14 Data set 202T-Ll, Ll /3, Ll/3A, or LlA/3B 
can be installed in a var iety of configurations 

from a single installation to a multiple installa tio n 
of up to 48 data sets: 

• Single installation consisting of OS 202T-Ll/2, 
LlA/2, Ll/'.2/a. Ll/2 /M , LlA/2/3B, or LJ A/4. 

• Multiple in~tallation of a maximum of 16 
DS 202T-Ll or LlA (without reverse channel) 
in a 39Al or 40Bl data mounting. Refer 
tl• Part 6 for a list of BSPs which contain 
more information. 

• Multiple installation of a maximum of eight 
data sets 202T-L 1 /:1. 202T-Ll/3A, or 
202T-L1A/3B (with re,erse channel) in a 
39A I or 40Bl data mounting. Refer to 
Part 6 for a list of BSPs which contain 
more information. 

3. FUNCTIONAL DESCRIPTION 

3.01 This part contains a brief description of the 
data set test modes and interfaces. Refer 
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to Fig. 4 for a simplified block diagram of DS 
202T-type. 

3.02 The DS 202T-type consists of an oscillator, 
transmitter, receiver, test circuitry, and 

power rectifier on one printed wiring board. An 
oritional reverse channel transceiver can be provided 
on a separate circuit pack. 

TEST MODES 

3.03 The data set test modes are as follows: 

• Analog loopback 

• Local self test 

• Remote test (2-wire) 

SCA REVERSE 
CftANNEL 

SCF * 

• Remote test (4-wire). 

Three test switches on the front of the data set 
are labeled AL, LT, and RT. 

3.04 Analog Loopback Test: In the analog 
loopback mode, data signals applied on the 

BA (transmitted data) interface lead with CA 
(request-to-send) positive are processed through 
the transmitter and looped back through the receiver 
to the BB (received data) interface lead. The 
customer interface leads may be monitored for 
proper operation. Depressing the AL switch until 
it locks conditions the data set as follows: 

(a) Disconnects the data set from the line and 
terminates the line in 600 ohms. 

~ . 
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(b) Modifies the feedback path from transmitter 
to receiver to decrease the signal level into 

the receiver on DS 202T-Ll. The level is not 
decreased in DS 202T-L1A. Rather, the switch 
is used to enable the minimum compromise delay 
equalization option (ZV) to reduce distortion 
during the test. 

(c) Lights the TM (test mode) lamp and holds 
the MR lamp off. The data set ready (CC) 

lead is held off on DS 202T-Ll. The state of 
(CC) during this test is optional on DS 202T-LlA. 

3.0.5 Local Self Test: When the nonlocking 
LT button is depressed, the data set is 

conditioned for self test as follows. 

(a) All interface leads are made inoperative and 
the data line is terminated in 600 ohms. 

(b) All status indicator lamps light to check for 
lamp failures. 

(c) The feedback path from transmitter to 
receiver of DS 202T-Ll (the primary channel 

input to the shaping filter of DS 202T-LlA is 
attenuated) for a reduced signal level into the 
receiver. 

(d) A repeating 63-bit pseudo-random word 
(identical to the test word in the 914- and 

903-types data test set) is generated at 1547 
bps. 

(e) The test word is processed by the transmitter 
and receiver circuitry and the resulting word 

is compared to the original word. 

(f) If an error is detected, the TM lamp goes 
off. 

3.06 A properly operating data set will sometimes 
fail in a self-test interval of more than 15 

seconds because an error in only one bit will cause 
the TM lamp to go off. However, more than one 
failure in five successive tests of 15 seconds duration 
should not occur. 

3.07 Remote Test (2-Wire): The remote 
test mode for 2-wire operation allows the 

attendant at the serving test center to test data 
set circuitry with the exception of the customer 
interface. When the locking RT button is depressed, 
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the data set is conditioned for remote test as 
follows: 

(a) All customer interface leads are made 
inoperative and all Btatus indicator lamps 

light. 

(b) A repeating 63-bit pseudo-random word is 
generated at 1547 bps. 

(c) The feedback path from transmitter to 
receiver is modified :in order to reduce the 

level of the locally generated signal entering 
the receiver. 

(d) The test word is processed by the transmitter 
and receiver circuitry, and the resulting 

word is compared to the original word. In 
addition, the test word is transmitted to the 
serving test center. 

( e) If an error is detected, constant spacing 
(2200 Hz) is transmitted to the serving test 

center instead of the random word. 

3.08 At the serving test center, the 63-bit 
pseudo-random word can be checked for 

errors to establish an erroir rate ( caused by the 
channel). The attendant at the test center can 
apply a tone to the line to cause errors in the 
internal loopback signal of the data set under test. 
This will cause the data set to transmit constant 
spacing. If the data set under test is equipped 
with reverse channel, it will transmit steady marking 
(1200 Hz) whenever 387 Hz is transmitted by the 
test center and detected by the reverse channel 
receiv<Jr. 

3.09 Remote Test (4-Wire): The remote 
test for a 4-wire data set is a digital loopback 

test. In the digital loopback mode, the attendant 
at the test center can test data set circuitry with 
the exception of the customer interface circuits. 
Depressing the locking RT switch conditions the 
data set as follows. 

(a) All customer interface leads are made 
inoperative and the ON and TM lamps light. 

(b) The output of the demodulator is coupled 
to the input of the modulator so that the 

attendant at the test center can perform a digital 
loopback test. 
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INTERFACE 

A. Customer Interface 

3.10 The customer interface is accessible through 
a 25-pin female connector at the rear of 

the housing. The pin assignments, lead designations, 
and lead functions are given in Table A. 

3.11 Protective Ground (AA): This lead is 
electrically bonded to the data set housing 

and chassis. It is connected to local power ground 
through the power transformer. Later model data 
sets do not provide frame ground at the interface. 

3.12 Transmitted Data (BA): Signals on 
this lead are generated by the transmitting 

data terminal and are transferred to the modulator 

of the data set for transmission to the distant end. 
A positive signal is a binary "O" or space, and a 
negative signal is a binary "l" or mark. The 
CPE must not transmit data unless an on condition 
is present on the clear-to-send (CB) and data set 
ready (CC) interface circuits (except for analog 
loopback test, described later). The transmitting 
CPE should hold BA in the marking condition when 
no data is to be transmitted. With O volts on the 
BA circuit and the clear-to-send and data set ready 
circuits on, the BA circuit is in an indeterminate 
state and either a marking or spacing data signal 
will be transmitted. 

3.13 Received Data (BB);· Signals on this 
lead are generated by the receiving data set 

in response to data signals received from the 
distant data set. With the loc:tr copy option installed 

TABLE A 

CUSTOMER INTERFACE 
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LEAD EIA DESIGNATION 
NO. FUNCTION (RS-232-C) 

1 Protective Ground* AA 

2 Transmitted Data BA 

3 Received Data BB 

4 Request-to-Send CA 

5 Clear-to-S1md CB 

6 Data Set Ready cc 

7 Signal Ground AB 

8 Received Line Signal Detector CF 

9 Positive 14 Volts -t 

10 Negative 14 Volts -t 

11 & 19 Secondary Request-to-Send SCA 

12 Secondary Received Line Signal Detector SCF 

25 Carrier Detector Reset Unassigned 

* Not provided on later models of DS 202T-Ll or on DS 202T-L1A. 

t Reserved for data set testing. 



in half-duplex operation, the BB signal follows the 
transmitted data signal delayed by less than 2 ms, 
and may be used to monitor the transmitted data. 

3.14 Request-to-Send (CA): Signals on this 
lead are generated by the CPE to condition 

the local data set to transmit data. With the data 
set ready lead on, the carrier is transmitted in 
less than 1 ms after the CA lead turns on. The 
on condition must be maintained whenever the 
CPE has information ready for transmission. The 
data set transmits all signals on the transmitted 
data lead while the on condition is maintained on 
the request-to-send and clear-to-send leads. In 
half-duplex operation, the off condition of 
request-to-send holds the data set in the receive 
mode, and the on condition holds the data set in 
the transmit mode. CPE designed for either 
transmit-only or duplex operation may continuously 
hold CA in the on condition. If the data set is 
equipped with the JY2 or JY4 reverse channel 
circuit pack, a signal may be received on the reverse 
channel regardless of the state of the local CA 
lead. This type of operation is called independent 
reverse channel operation. If the data set is 
equipped with the JYl reverse channel circuit pack, 
the local CA circuit must be on in order for the 
reverse channel to be able to receive. This is 
called dependent reverse channel operation. 

3.15 Clear-to-Send (CB): The on condition 
of the CB lead is a response to an on 

condition on the request-to-send circuit delayed by 
180, 60, 30, or 8 ms, depending on the clear-to-send 
interval option selected. The on state of CB 
indicates to the CPE that signals presented on the 
transmitted data lead will be transmitted to the 
communication channel. The off condition is an 
indication to the CPE that it should not transfer 
data on the transmitted data lead. When 
request-to-send is turned off by the CPE, CB 
goes off in less than 1 ms. 

3.16 Data Set Ready (CC): Signals on the 
CC lead indicate the mode of the data set. 

The on condition indicates that the data set is in 
the data mode and is capable of transmitting and 
receiving data signals. The on condition is required 
in conjunction with an on condition on the 
request-to-send and clear-to-send circuits when 
transmitting data. The off condition indicates 
that the data set is in some mode other than the 
data mode. The on condition of this circuit should 
not be interpreted to mean that a communication 
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channel has been established to a remote data 
station or to determine thE! status of any remote 
terminal equipment. 

3.17 Signal Ground (AB): This circuit 
establishes the common ground reference 

potential for all interface circuits except protective 
ground. This circuit is normally connected to 
protective ground to minimize the introduction of 
longitudinal power line noise into electronic circuitry 
through the power transformer. Depending on local 
procedures and conditions, this connection to protective 
ground can be removed by the telco installer. 

3.18 Received Line Signal Detector (CF): 
An on condition on the CF lead indicates 

that the data carrier is being received and has 
been received for at least '7 ms (option Q) or 23 
ms (option N). This circuit normally does not turn 
on in the presence of noise, out-of-band signals 
or other non-FSK signals even when the fast mode 
carrier detection option (Q) is selected. When the 
data carrier is lost due to an end of transmission 
or to a telephone line interruption, the off condition 
follows after a 10 ms time dday. The off condition 
on CF causes the received data circuit to be 
clamped to the mark condition if the clamp option 
(F) is installed. The CF circuit responds to carrier 
signals from either the local or distant transmitting 
data set when optioned for local copy of the 
primary channel (option ZA). The CF circuit is 
off during the squelch interval when the squelch 
option is used. 

3.19 Circuits 9 and 10: These circuits originate 
in the data set for use by the telco personnel 

in data set testing. Pin 9 provides an access to 
the + 14 volt de supply; pin 10 provides an access 
to the -14 volt de supply. The CPE must not be 
connected to these leads. 

3.20 Secondary Request-to-Send (SCA): 
This circuit is available on data sets equipped 

with reverse channel, and is used to provide 
communication from the receiving data set to the 
transmitting data set simultaneously with the 
primary data channel. 

3.21 Secondary Received Line Signal 
Detector (SCF): This lead is provided 

only on data sets equipped with reverse channel. 
It is used to signal the data set transmitting on 
the primary channel regarding conditions at the 
receiving data set simultaneously with the transmission 
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on the primary data channel. With the local copy 
option for the reverse channel (option ZE), the 
SCF circuit responds to reverse channel carrier 
from either the local or distant data set. If the 
data set is equipped with the JYl reverse channel 
circuit pack, the request-to-send (CA) lead must 
be on in order to receive the reYerse channel 
signal from the distant data set. If the data set 
is equipped with the JY2 or JY4 reverse channel 
circuit pack, the reverse channel can receive 
independently of the state of the request-to-send 
(CA) lead. 

3.22 Carrier Detector Reset (Non-BIA): 
This circuit is used to reset the carrier 

detector on systems requiring fast turnaround. A 
positive pulse of greater than 0.2 µs duration resets 
the carrier detector so that the receiver is ready 
for new data. The carrier detector reset terminator 
is off for a negative applied voltage or i£ the 
terminal is left unconnected. An option is provided 
to disable the carrier detector reset terminator. 

8. Telephone Line Interface 

3.23 The telephone interface is a 25-pin male 
connector which provides access thi-ough 

the M8K cord to the DAS 828-type or 829--type. 
The pin assignments, lead designations, and lead 
descriptions are given in Table B. 

4. OPTIONS 

4.01 The DS 202T-type is provided with a number 
of options. Refer to Tables C and D for a 

summary of options provided with DS 202T-Ll 
and 20:2-LlA respectively. Refer to Section 592-031-200 
for a description of these options. 

4.02 Options are installed and removed by means 
of switches (DS 202T-type) and strapping 

plugs (D3 202T-Ll only) on the data set circuit 
pack, by a strapping plug on the reverse channel 
circuit pack (when provided), and by a screw switch 
on the backplane (frame ground to signal ground 
option). 

4.03 Refer to Tables E and F for a summary of 
options recommended for use with DS 

202T-Ll and 202T-L1A. 

5. OPERATION 

5.01 Attendant operation of DS 202T-type is 
limited to operation of the three test switches 

and observation of the six status indicators. The 
data set is in the data mode under the following 
conditions: 

• All test switches are in the OUT position. 

• ON and MR status indicators are lighted. 

TABLE B 

TELEPHONE LINE INTERFACE 

PIN 
NUMBER DESIGNATION DESCRIPTION 

7 DTl First tip and ring pair. In 2-wire operation, the data 
signals are transmitted and received through these 
terminals. In 4-wire operation, data signals are 

8 DRl transmitted through these tem1inals. 

9 DT Second tip and ring pair. In 2-wire operation, these 
terminals are not used. In 4-wire operation, data 

10 DR signals are received through these terminals. 

11 TEK6 A relay contact (provided by DAS 828- and 829-types) 
may be connected to these terminals to remotely 

13 TEK5 
control the data set ready {CC) and clear-to-send (CB) 
customer interface drivers. 
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5.02 The data set is in the test mode when any 
of the test switches is depressed and the 

TM status indicator is lighted. Refer to Section 
592-031-500 for test procedures and requirements. 

6. REFERENCES 

6.01 The following Bell System Practices provide 
additional information concerning DS 202T-type 

and data stations using DS 202T-type. 

SECTION 

590-102-130 

590-102-131 

590-102-137 

592-031-180 

592-031-200 

592-031-300 

592-031-500 

TITLE 

39A Data Mounting--Identification 

40-Type Data Mountings
Identification 

47-Type Data Mounting-Identi
fication 

Data Set 202T Transmitter
Receiver-Summarizing Specifi
cation 

Data Set 202T-Type Transmitter
Receiver-Installation and 
Connections 

Data Set 202T Transmitter
Receiver-Maintenance 

Data Set 202T-Type Transmitter
Receiver-Test Procedures and 
Maintenance 

SECTION 

592-861-100 

592-861-200 

592-861-500 

598-080-100 

598-080-200 

598-080-101 

598-080-201 

598-082-100 

666-511-502 

DS 202T 2-30 
ISS 3, SECTION 592-031-100 

TITLE 

Data Station Using Data Set 
202T-Description and Operation 

Data Station Using Data Set 
202T-Installation 

Data Station Using Data Set 
202T-Test Procedures 

Data Auxiliary Set 828A
Description and Operation 

Data Auxiliary Set 828A-Installation 

Data Auxiliary Set 828C-Description 
and Operation 

Data Auxiliary Set 828C-Installation 

Data Auxiliary Set 829-Type 
Channel Interface Units-Voiceband 
Private Line Channels-Description 

Test of Data Services Provided 
by Data Set 202T From a Private 
Line Test Room 

6.02 Detailed information concerning DS 202T-type 
is also contained in CD- and SD-1D243-01. 
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FEATURE 

4-Wire Operation 

2-Wire Operation w /o Reverse Channel 

2-Wire Operation With Reverse Channel 

4-Wire Operation 

Local Copy on Primary Channel in 2-Wire 

Soft Turnoff and Squelch Intervals 

Fast Carrier Detection 

Clear-to-Send Interval 

External Control 
of CC ( Data Set Ready) 

Clamp 
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OPTION 

ZK* 

ZD 

ZCt 

ZK* 

ZA 

ZBt 

z 

Y* 

X 

w 

V 

T 

,, ,, 

R 

(i?* 

N 

M* 

K 

;1 

C _, 

B* 

A. 

F* 

F 

TABLE C 

DATA SET 202T-L 1 OPTIONS 

DESCRIPTION 

1 2 

0 0 

X 0 

X X 

1 2 

X -

IN X -

OUT 0 --

Soft 
Tur;1off Squelch 

0 0 - -

8 ms 0 - -

24ms 0 - -

0 9ms - -

0 156 ms - -

8 ms 9 ms - --

8 ms 156 ms - -

24 ms 156 ms - -

IN - -

OUT - -

8 ms - -

30 ms - -

60ms - -

180 ms - -

IN - -

OUT - -

IN - 0 

OUT - X 

SWITCH SETTING PROVIDE 

S3 Switch Cc,ntact Setting On 
Transmitter-Receivur 

3 4 5 6 7 8 9 0 

X X 0 0 0 X X X One Per 

X 0 0 X X 0 0 0 
Data Set 

0 0 X 0 X 0 0 0 

S:l Switch Contact Setting On 
Transmitter-Receiver 

3 4 5 6 7 8 9 0 

- - - - - - - - One Per 
Data Set 

-- - - - - - - -

- - - - - - - -

I 
0 X - - - -i 0 X 

0 X - - - - 0 0 
I 

0 X - -- - - I X 0 One Per 

0 0 0 X 
Data Set 

- - - ·-

X 0 - - - - 0 X 

0 0 - - - - 0 0 

X 0 - ·- - - 0 0 

X 0 - - - - X 0 

-· - 0 - -- - - -
One Per 

-· - X -· -- - - - Data Set 

-· - - 0 0 - - -

-· - - 0 X - - -

-- - - X 0 - - -

-- - - X X - - -

-- - - -- - 0 - - One Per 

-· X 
Data Set 

-- - - - - -

-- - - -- - - - -
One Per 

-- - - - -· - ·- - Data Set 



' 

FEATURE OPTION 

Carrier Detector Reset 
ZL 

ZM* 

ZN 
Continuous Carrier 

ZO* 

zu• 
Compromise Equalization 

zv 

Local Copy on Reverse Channel 
ZE 

ZF* 

Grounding Option ZG* 

ZH 

X Rocker down on side adjacent to numbers. 
0 Rocker up on side adjacent to numbers. 

Rocker may be in either position. 
• Factory furnished. 

DS 202T 2-30 
ISS 3, SECTION 592-031-100 

TABLE C (Contd) 

DATA SET 202T-L1 OPTIONS 

DESCRIPTION SWITCH SETTING PROVIDE 

Strapping on 
Transmitter-Receiver CP 

One Per 

IN Install E21-E23 Data Set 

OUT Install E22-E23 

IN Install E24-E25 One Per 

OUT Install E25-E26 
Data Set 

Maximum Install E27 One Per 

Minim.um Install E28 
Data Set 

Strapping on 
Reverse Channel CP 

One Per 

IN Install E21-E22 Data Set 

OUT Install E21-E23 

Screw Switch 81 Setting on 
Interface Circuit 

Signal Ground 
One Per 

Connected to 81 Closed 
Frame Ground 

Data Set 

Signal Ground 
Not Connected to S1 Open 
Frame Ground 

t Factory furnished instead of 4-wire option when reverse channel CP is installed. 
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FEATURE 

4-Wire Operation 

2-Wire Operation w/o Reverse Channel 

2-Wire Operation With Reverse Channel 

Compromise Delay 
Equalization 

Compromise Amplitude 
Equalization 

Channel Condition 

4-Wire Operation 

Local Copy on Primary Channel in 2-Wire 

Soft Turnoff and Squelch Intervals 

Fast Carrier Detection 

Clear-to-Send Interval 
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OPTION 

ZK* 

ZD 

ZCt 

zv 
zu• 

zx 
ZW* 

zz 
ZY* 

ZK* 

ZA 

ZBt 

z 

Y* 

X 

w 

V 

T 

s 

R 

Q* 

N 

M* 

K 

J 

G 

TABlE D 

DATA SET 202T-L1A OPTIONS 

DESCRIPTION 

1 2 

0 -

X -

X -

Minimum - X 

Maximum - 0 

Minimum - --

Maximum - -

CZ - -

Basic - -

1 2 

X -

IN X -

OUT 0 -

Soft 
Turnoff Squelch 

0 0 - X 

8 ms 0 - X 

24 ms 0 - X 

0 9ms - 0 

0 156-ms - 0 

8-ms 9 ms - 0 

8-ms 156 ms - 0 

24 ms 156ms - 0 

IN - -

OUT - -

8 ms - -

30 ms - -

60 ms - --

:LBO ms - -

SWITCH SETTING PROVIDE 

S3 Switch Contact Setting On 
Transmittter-RE!ceiver 

3 4 5 6 7 8 9 0 

0 X X X X X 
One Per 

- -
Data Set 

- X - X 0 0 0 0 

- X - 0 0 0 0 () 

- - - - - - - ·- One Per 
Data Set - - - - - - - -

- - X - - - - - One Per 

0 
Data Set - - - - - - ·-

X - - - -- - - ·-
One Per 
Data Set 

0 - - - - - - --

S2 Switch Contact Setting On 
Transmitter-Receiver 

3 4 5 6 7 8 9 0 
One Per 

- - - - - - - -- Data Set 

- - - - - - - -

- - -· - - - - -

- - - 0 X 0 - ·-

- - - 0 0 0 - -

- - - 0 0 X - -- One Per 
Data Set - - - 0 X 0 - -

- - - X X 0 - -

-- - - 0 0 0 - -

-- - - X 0 0 - -

- - - X 0 X - -

0 -- - - - - - -- One Per 
Data Set 

X - - - - - - -

- 0 - - - - - 0 

- 0 - - - - - X 
One Per 

- X - - - - - 0 Data Set 

- X - - - - - X 



FEATURE 

External Control 
of CC (Data Set Ready) 

Clamp 

Carrier Detector 
Reset 

Continuous Carrier 

State of CC 
( Data Set Ready) 
During Analog 
Loopback 

Local Copy on Reverse Channel 

Grounding Option 
(Data Set) 

Grounding Option 
(Data Mounting) 

X Rocker down on side adacent to numbers. 
0 Rocker up on side adjacent to numbers. 

Rocker may be in either position. 
• Factory furnished. 

OPTION 

B* 

A 

F* 

E 

ZL 

ZM* 

ZN 

ZO* 

YB 

YA* 

ZE 

ZFt 

ZG* 

ZH 

ZI* 

ZJ 

TABlE D (Contd! 

DATA SET 202T·L1A OPTIONS 

DESCRIPTION 

IN - - -

OUT - - -

IN - - -

OUT - - -

1 2 3 

IN - X -

OUT - 0 -

IN X - -

OUT 0 - -

ON - - X 

OFF - - 0 

DS 202T 2-30 
ISS 3, SECTION 592-031-100 

SWITCH SETTING PROVIDE 

- - - -- - 0 -
One Per 

- -- - X - Data Set - -

- 0 - -- - - - One Per 
Data Set - X - -- - - -

S4 Switch Contact 
Setting on 

TransmitterwReceiver 

One Per 
Data Set 

One Per 
Data Set 

One Per 
Data Set 

Strapping on 
Reverse Channel CP 

One Per 
IN Install E21-E22 Data Set 

OUT Install E21-E23 

Screw Swikh Sl Setting on 
Interface Circuit 

Signal Ground 
One Per Connected to Sl Closed 

Frame Grou~d Data Set 

Signal Ground 
Nt)t Connected to Sl Open 
Frame Ground 

Strapping on 39Al or 
40B1 Data Mounting 

Signal Ground Wire Strap of Power 
Connected to Supply In 
Frame Ground 

s;gnal Ground Wire Strap if Power 
Not Connected to Supply Out. 
Frame Ground 

I 

t Factory furnished instead of 4-wire option when reverse channel CP is installed. 
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TABLE E 

RECOMMENDED CUISTOMER: OPTIONS FOR 2-WIRE PRIVATE LINE AND 

4-WIRE PRIVATE LINE WITH TALK-BACK USING DATA SET 2021'-TYPE 

OPTION NEAR ENO 
FAH E~ID 202C, 202D, 

01~ 202R (NOTE 1) 

Received Data Squelch 156 ms IN 

Clear-to-Send Delay 180 ms 200 ms 

Fast Carrier Detection OUT (Normal) (23 ms) 40ms 

Soft Carrier Tunroff 24 ms IN 

Received Data Clamp IN IN 

Alternate Voice Optional Optional 

Switched Network Backup Optional Optional 

Reverse Channel Optional in 2-Wire Optional in 2-Wire Private 
Private Line Line (Note !~) 

Carrier Detector Reset Not. Used Not Offered 

Local Copy Optional in 2-Wire Always Provided for 2-Wire 
Private Line Data Set 

Continuous Carrier OUT-Carrier Under Carrier Controlled by 
Control of Request-to-Send (Note 3) 
Request-to-Send 

Notes: 
1. If far-end data set is a 202T--type the recommended options are the same as those for the near end. 

2. Not offered with DS 202R. 

3. Not offered with DS 202C Qr D. 
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TABLE F 
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RECOMMENDED OPTIONS FOR 4-WIRE POINT-TO-POINT AND 
MULTIPOINT WITHOUT TALK-BACK USING DAT A SET 202T-TYPE 

OPTION RECOMMENDATION 

8 ms if remote data set is a 202T-type with fast mode 
carrier detection. 

30 ms if remote data set is a 202'1'-type with normal mode 

Clear-to-Send Delay carrier detection or a 202R, 202D5, or D6 wiith 20 ms 
carrier detector timing. 

60 ms if remote data set is a 202C, 202D3, 202D4, 
or a 202R, 202D5, or 202D6 with the 40 ms carrier 
detector timing. 

IN (fast mode) if remote data set is a 202T-type with 8 ms 

Fast Carrier Detection 
clear-to-send delay. 

OUT (normal mode) if remote data set is optioned 
for 30, 60, 180, or 200 ms clear-to-send delay. 

24 ms if remote data set is a 202C, 202D3, D4, D5, 
D6, 202R, or 202T with normal mode fast carrier 
detection. (See Note) 

Soft Carrier Turnoff 
8 ms if remote data set is a 202T-type with fa.st carrier 
detection option. 

Oms turnoff if remote data set uses carrier detector 
reset option. 

Received Data Clamp IN 

IN-at master station of broadcast polling or bridge 
multipoint system when remote data sets use the 

Carrier Detector Reset quick carrier turnoff and master station is able to 
implement this circuit. 

OUT-all other times. 

IN-for point-to-point applications and for data set 
as master station of split bridge multipoint systems. 

Continuous Carrier OUT-may be used for above applications and should 
be used for data set at the remote station of split 
bridge multipoint system. 

Alternate Voice Optional (with DAS 828A or 829-type). 

Switched Network Backup Optional (with DAS 828A or 829°type). 

Note: Data set 202T-type must be optioned for the 8 ms or Oms turnoff interval when the 
interval between consecutive turnoffs of the request to send circuit is less than 165 ms. 
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DAT A SET 202T -TYPE 

INSTALLATION AND CONNECTIONS 

TRANSMITTER-RECEIVER 

CONTENTS 

1. GENERAL 

2. OPTIONS 

3. CONNECTIONS 

4. INSTALLATION TESTS 

5. REFERENCES 

1. GENERAL 

PAGE 

2 

11 

12 

12 

1.01 This section contains information concerning 
the installation and connection of data set 

(DS) 202T-type. The data set should be installed in 
conformance with existing installation practices as 
presented in Section 590-010-200. The information in 
this section covers installation of data sets in individ
ual housings. For information on multiple installa
tion of DS 202T in a data station, refer to Section 592-
861-200. 

1.02 This section is reissued to add USOC informa-
tion pertaining to DS 202T-L1A options, Table 

B and connecting de power sources to certain DS 
202T-types. Revision arrows are used to emphasize 
significant changes. 

1.03 Prior to installing the data set, verify that the 
overall facilities meet requirements specified 

in Section 314-410-500. The private line facility must 
be arranged for -16 dBm receive level and O dBm 
transmit level. 

If DS 202T-type is used to replace a 
202D or 202R, the existing facility 
may have been arranged for differ
ent levels. 

1.04 It is preferred that the data set be installed on 
a desk, table, stand, or in a Bell System pro-

vided equipment cabinet. The data set will operate 
over an ambient temperature range of 40 to 120°F 
with a relative humidity of 20 to 95 percent at 70°F 
and 20 to 40 percent at 120°F. 

Note: These environmental conditions apply 
only if condensation does not accumulate on the 
circuits. 

1.05 The DS 202T-type should be located near the 
customer-provided equipment (CPE) because 

the interface cord supplied by the customer should 
not exceed 50 feet in length (to reduce stray capaci
tance and as recommended by Electronic Industries 
Association [EIAJ standards). To minimize inductive 
interference to data signals on the telephone (data) 
line, the line should not be carried in the same run as 
the cable between the data sei; and CPE or lines con
nected to teletypewriter services. If this condition 
cannot be met, it will be necessary to run the tele
phone (data) line in type SK (shielded), or equivalent, 
station wire between the data set and cable distribu
tion terminal or building entrance. Ground the shield 
at one end only, preferably at the distribution termi
nal end. 

Caution 1: Iftbe outlet bas a metal cov
er, do not remove U1.e center screw to 
mount the transformer. When this screw 
is removed, it is possible for the metal 
cover to fall across the prongs of the 
transformer. 

Caution 2: Remove and discard the 
protective covering from the data set 
housing. If not remov,ed before operation, 
excessive beating of the data set will re
sult. 

1.06 Low voltage alternating current is supplied to 
the data set by wall transformer KS-21239-L5. 

The customer must provide a standard 3-wire, 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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grounded 105 to 129V at 57 to 63 Hz, power receptacle 
that is easily accessible to the data ;;et. The power 
required per set is approximately 7 watts. Approxi
mately 1.7 watts of this is dissipated in the wall 
transformer. 

1.07 •Data sets 202T-Ll, 202T-Ll/4, 202T-L1A/4 
and 202T-L1A/3B/4 may be powered from two 

customer furnished de sources, one + 15 ±1.f, volts 
and one -15 ±1.5 volts. These supplies connect to the 
data mounting by the power transformer cord. The 
transformer is not furnished with these data sets.• 

1.08 A 25-pin KS-19087-L6 connector is provided at 
the rear of the data set for connection to the 

CPE. This connector is designed to mate with a cus
tomer-provided Cinch or Cannon DB--19604-432 plug 
equipped with a DB-51226-1 hood. Connection be
tween the data set and 4-wire private line facilities 
is made with the furnished MSK cord. For service on 
2-wire private line facilities, connecti-on between the 
data set and line is made with a D25D cord (ordered 
separately) to permit connection to the 66E3 connect
ing block. 

1.09 To gain access to the circuit packs and option 
switches, it will be necessary to remove the 

data set from the housing. This can be done as fol
lows: 

(a) Remove the front cover by gently squeezing it 
at the top and rotating it down and out of the 

housing. 

(b) If provided, loosen the retaining screw under 
the left front side of the housing untJ it is 

completely disengaged from the data set. 

(c) Gently pry the circuit pack(s) out of the hous-
ing using a screwdriver or similar tool behind 

the faceplate. On later sets, a wire handle is pro
vided which should be rotated outward and pulled 
to remove the circuit packs. 

1. 10 If the data set is equipped w:ith the reverse 
channel circuit pack, it must be removed to 

gain access to the option switches. Remove the re
verse channel circuit pack by removing the four 
screws and exerting steady upward pressure at the 
front and rear of the card. To replace the reverse 
channel circuit pack, align the female connectors on 
the bottom of the card with the contact posts on the 
data set. Press down on the circuit pack until it 

Page 2 

makes good contact with the posts and the front edge 
is resting on top of the faceplate. Insert and tighten 
the retaining screws. 

(1) Slide the circuit pack(s) into the housing, en-
suring that the contacts at the rear of the cir

cuit pack are firmly seated in the connect.or at the 
rear of the housing. 

(2) If provided, align and tighten the retaining 
screw. 

(3) Hook the tabs on the bottom of the front cover 
into the detents in the bottom of the housing. 

( 4) Gently rotate the top of the front cover into 
tte housing until it snaps into place. 

2. C>PTIONS 

2.01 The installer should disassemble the data set 
to verify that the options called for on the ser

vice order are installed in the data set prior to placing 
it in Bervice. 

2.02 Options are installed and removed by means 
of switches (Fig. 1) and straps (DS 202T-Ll 

only) on the data set printed wiring board (Fig. 2), by 
a strap on the reverse channel circuit pack (when 
provided), and by a screw switch on the backplane 
(frarr.e ground to signal ground option). Refer to 
Table A or B for the switch settings and strap posi
tions for the various options. Refer to Table C for the 
recommended options for a DS 202T-type used on 2-
wire private line or 4-wire private line with talk
back Refer to Table D for the recommended options 
for a OS 20:!T-type used on 4-wire point-to-point and 
multipoint systems without talk-back. 

Fig. ! -Option Switch 



LOCAL COPY 
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S3 
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I 

Fig. 2-Location of Option Switches 

A long screwdriver (6-inch) is 
needed to operate the screw switch 
that controls the grounding option. If 
the appropriate screwdriver is not 
available, the backplane may be 
taken out of the housing by remov-

ing the two screws on the bottom of 
the housing. 

2.03 2-Wire Operation: This option is used 
when 2-wire facilities are selected and half

duplex service is satisfactory. The 2-wire option can 
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TABLE A 

DATA SET 202T-L1 OPTIONS 

FEATURE OPTION DESCRIPTION SWITCH SETTING PROVIDE 

S3 Switch Contact Setting On 
Transmitter-Receiver 

2 3 4 5 6 7 il 9 0 

4-Wire Operation ZK* 0 ,J X X 0 0 0 X X X One Per 

2-Wire Operation w/o Reverse Channel ZD X 0 X 0 0 X X I) 0 0 Data Set 

2-Wire Operation With Reverse Channel ZCt X X 0 0 X 0 X I) 0 0 

S2 Switch Contact Setting On 
Transmitter-Receiver 

1 2 3 4 5 6 7 .3 9 0 

4-Wire Operation ZK* X One Per 
Data Set 

ZA IN X 
Local Copy on Primary Channel in 2-Wire 

ZBt OUT 0 

Soft 
Turnoff Squelch 

z 0 0 0 X 0 X 

Y* 8-ms 0 0 X 0 0 

X 24-ms 0 0 X X 0 One Per 
Soft Turnoff and Squelch Intervals 

w 0 ~J-ms 0 0 0 X 
Data Set 

V 0 156-ms --· X 0 0 X 

T 8-ms H-ms ·- 0 0 0 0 

s 8-ms 156-ms X 0 0 0 

R 24-ms 15fi-ms --- X 0 X 0 

Q* IN 0 One Per F;u,t Carrin DelPl'tion 

N OUT X 
Data Set 

M* 8-ms 0 (I 

K 30-ms 0 X 
Clear-to-SP!ld Interval 

J 60-ms X (I 

G 180-ms X X 

Extf.•rnal C'ontrol B* IN 0 One Per 
of CC ( Data Set Ready) 

A OUT X 
Data Set 

F* IN 0 
One Per Clamp 
Data Set 

E OCT X 
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Table A (Contd) 

DATA SET 202T-L1 OPTIONS 

FEATURE OPTION DESCRIPTION SWITCH SETTING PROVIDE 

Strapping on 
Transmitter-Receiver CP 

Carrier Detector Reset One Per 

ZL IN Install E21-E23 Data Set 

ZM* OUT Install E22-E23 

ZN IN Install E24-E25 One Per Continuous Carrier 
Data Set ZO* OUT Install E25-E26 

ZU* l\"aximum Install E27 
One Per Compromise Equalization 

zv Minimum Install E28 
Data Set 

Strapping on 
RPversP Channel CP 

Local Copy on RPvPrst• Channel One Per 

ZE IN Install E21-E22 Data Set 

ZF* OUT Install E21-E23 

Screw S·witch Sl SPtting on 
Interface Circuit 

Signal Ground 
One Per Grounding Option ZG* ContwctE'd to Sl Closed 

!<'ram(' Ground Data Set 

Signal Ground 
Zll Not Co111wl'lt>d to Sl Open 

X Rockt•r down on sidP adjacPnt to numlwrs. 
0 Roe kn up on sidP adjacPnt to numlwrs. 
- Ro('kt'r may lw in Pitlwr position. 
* Fadory furnishPd. 

FramP Ground 

t Fal't.nry furnishPd instl 1ad of4-win• option wht•n rrverst' channt:'l CP is instal!Pd. 

be selected with reverse channel (ZC) or without re
verse channel (ZD). If option ZC is selected, the data 
set must be equipped with a reverse channel circuit 
pack (JYl or JY2 for DS 202T-Ll and JY4 for DS 
202T-L1A) and option ZE or ZF must be selected. If 
option ZD is selected, the reverse channel circuit pack 
must be physically removed from the data set. 

2.04 4- Wire Operation: This option is used 
when 4-wire point-to-point or multipoint fa

cilities are selected. The 4-wire option used with 4-
wire facilities provides duplex capability. 

2.05 Compromise Delay Equalization (DS 
202T-L1A Only): This option is the same 

as the "compromise equalization" option provided on 
DS 202T-Ll series 6 and higher. Option ZV ( minimum 
compromise delay equalization) provides reduced 
envelope delay distortion compensation to eliminate 
an over-equalization condition on channels with low 
envelope delay distortion. Option ZU (maximum 
compromise delay equalization) provides the same 
delay equalizer characteristics provided on data sets 
without the delay equalizer options (DS 202T-Ll se
ries 5 and lower). For data bit rates above 1200 bps, 
it is necessary to perform a data distortion test to 
determine the proper delay equalizer option setting. 
The procedure for this data distortion test is con
tained in Section 592-031-500. 
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FEATURE 

4-Wire Operation 

2-Wire Operation 

Compromise Delay 
Equalization 

Compromise Amplitude 
Equalization 

Channel Condition 

4-Wire Operation 

Local Copy on Primary 
Channel in 2-Wire 

Soft Turnoff and 
Squelch Intervals 

Fast Carrier 
Detection 

Clear-to-Send 
Interval 
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OPTION 

ZK* 

ZD 

zct 

zv 
zu• 

zx 
zw• 
zz 

zy• 

ZK* 

ZA 

ZBt 

z 
y• 
X 

w 

V 

T 

s 
R 

Q* 

N 

M* 

K 

J 

G 

t TABLE Bf 
DATA SET 202T-L1A OPTIONS 

DESCRIPTION SWITCH SETTING PROVIDE usoc 
DECSN 

S3 SWil'CH CONTACT SETTING ON 
TRANSMITTER-RECEIVER 

1 2 3 4 5 6 7 8 9 (I 

0 - - 0 - X X X X X ElO 

w/o Reverse Channel X X X 0 0 0 0 
One Per 

E!O - - - Data Set 
With Reverse Channel X - - X - 0 0 0 0 0 E9 

Minimum - X - - - - - - - .. 
One Per 

Maximum - 0 - - - - - - - .. Data Set 

Minimum - - - - X - - - - -· One Per 
Maximum - - - - 0 - - - - .. Data Set 

C2 - - X - - - - - - -- One Per 
Basic - - 0 - - - - - - -- Data Set 

S2 SWITCH CONTACT SETTXNG ON 
TRANSMITTER-RECEIVER 

1 2 3 4 5 6 7 8 9 (I 

One Per 
X - - - - - - - - -- Data Set E!O 

---
In X - - - - - - - - .. Al 

Out 0 - - - - - - - - -- A2 

SOFT SQUELCH TIURNOFF 

0 0 - X - - -
0 IX 

0 - -- C6 

8 ms 0 - X - - - 0 0 0 - -- C5,C6 

:l4 ms 0 - X - - - 0 0 X - -- C6 

0 9 ms - 0 - - - 0 X 0 - -- One Per C6 

0 156 ms - 0 - - - X X 0 - -- Data Set C6 

8 ms 9 ms - 0 - - - 0 0 0 - -- C6 

8 ms 156 ms - 0 - - - X 0 0 - -- C6 

24 ms 156 ms - 0 - - - X 0 X - -- C6 

In - - 0 - - - - - - -- One Per C5,C6 

Out X 
Data Set 

C6 - - - - - - - - --

8 ms - - - 0 - - - - - () C5,C6 

30 ms - - - 0 - - - - - X 
One Per C6 

60 ms - - - X - - - - - () Data Set C6 

180 ITIS - - - X - - - - - X C6 
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FEATURE OPTION 

External Control of e• 
CC (Data Set Ready) A 

F* 
Clamp 

E 

t TABLE B t (Contd) 
DATA SET 202T-L1A OPTIONS 

DESCRIPTION SWITCH SETTING 

In - - - - - - -
Out - - - - - - -
In - - - - 0 - -
Out - - - - X - -

- 0 -
- X -
- - -
- - -

54 SWITCH CONTACT SETTING ON 

Carrier Detector ZL In 
Reset ZM' Out 

ZN In 
Continuous Carrier zo• Out 
State of CC 

YB On (Data Set Ready) 
During Analog YA* Off 
Loopback 

Loca 1 Copy on 
Reverse Channel ZE In 

ZFt Out 

Grounding Option 
Signal Ground 

ZG* Connected to 
(Data Set) Frame Ground 

Signal Ground 
ZH Not Connected to 

Frame Ground 

Signal Ground 
ZI* Connected to 

Grounding Option Frame Ground 
(Data Mounting) 

Signal Ground 
ZJ Not Connected 

Frame Ground 

X Rocker down on side adjacent to numbers. 
O Rocker up on side adjacent to numbers. 
- Rocker may be in either position. 
• Factory furnished. 

to 

TRANSMITTER-RECEIVER 

1 2 3 

- X -
- 0 -
X - -
0 - -

- - X 

- - 0 

STRAPPING ON 
REVERSE CHANNEL CP 

Install E21-E22 

Install E21-E23 

SCREW SWITCH S 1 SETTING ON 
INTERFACE CIRCUIT 

Sl Closed 

SI Open 

STRAPPING ON 39A 1 or 
40B1 DATA MOUNTING 

Wire Strap if Power 
Supply In 

Wire Strap if Power 
Supply Out 

t Factory furnished instead of 4-wire option when reverse channel CP is ins ta! led. 

PROVIDE 
usoc 

DECSN 

One Per 
Data Set 

One Per D7 

Data Set DB 

One Per D8 
Data Set D7,D8 

One Per D8 

Data Set D7,D8 

One Per DB 
Data Set D7,D8 

One Per 
Data Set B3 

B4 

One Per Fil 
Data Set 

Fl2 

Fl! 

Fl2 
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TABLE C 

RECOMMENDED Cl.lSTOMEFI OPTIONS FOR 2-WIRE PRIVATE LINE AND 

4-WIRE PRIVATE LINE WITH TALK-BACK USING DATA SET 202T-TYPE 

NEAR END 
FAR END 202C, 202D, 

OPTION OR 21l2R (NOTE I 

Received Data Squelch 156-ms IN 

Clear-to-Send Delay 180-ms 200-ms 

Fast Carrier Detection OUT (Normal) (23-ms', 10-ms 

Soft Carrier Tunroff 24-ms IN 

Received Data Clamp IN IN 

Alternate Voiee Optional Optional 

Switched Network Backup Optional Optional 

Reverse Channel Op:;ional in 2-Wire Optional in 2-Wire Private 
Private Line Line* 

Carrier Detector Reset No, Used Not Offered 

Local Copy Optional in 2-Wire Always Provided for 2-WirE' 

Private Line Data Set 

Continuous CarriPr OUT---Carrier UndP:c Carrier Controlled by 
Control of RPquest-to-Send t 
Request-to-Send 

Note: If far-end data set is a 202T-type the n·comrnended options are the same as those for the near end. 

* Not offerc>d with DS 202li:. 

t Not offered with DS 202C or D. 

2.06 Compromise Amplitude Equali'zation 
(DS 202T-L1A Only): Option ZX (mini

mum compromise amplitude equalization) effectively 
removes compromise amplitude equalization and is 
required on lines with high end delay distortion near 
the upper limit and amplitude distortion rnear the 
lower limit of the 3002 specification. Without this 
option this combination of distortions may cause par
ity errors at 1200 bps. Option ZW (maximum compro
mise amplitude equalization) provides the same 
amplitude equalization as DS 202T-Ll. The test used 
to determine the proper option for an installation is 
described in Section 592-031-500. 

2.07 Channel Condition (DS 202T-L1A 
Only): These options modify the 

demodulator for operation over C2 conditioned lines 
(ZZ) or basic lines (ZY). Option ZY is simila:, to the 
demodulator setting provided by DS 202T-Ll. 
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2.08 Local Copy on Prima.ry Channel in 2-
Wfre: With this option installed, the receiver 

continuously monitors the transmitted line signal 
while in the data mode and provides a local copy on 
the received data circuit. 

2.09 Soft Turnoff and Squelch Intervals: 

(a) When a data terminal turns request-to-send 
off at the end of a message, transients occur 

which may cause spurious Bignals to be received at 
a distant station. With the soft carrier turnoff op
tion, the data set transmits out-of-band carrier 
(900 Hz) for a period of either 24- or 8-ms after 
request--to-send is turned off. This option should 
be used in conjunction with the received data 
clamp option and results in a steady mark on the 
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TABLED 

RECOMMENDED OPTIONS FOR 4-WIRE POINT-TO-POINT AND 
MULTIPOINT WITHOUT TALK-BACK USING DATA SET 202T-TYPE 

OPTION RECOMMENDATION 

8-ms if remote data set is a 202T-type with fast mode 
carrier detection. 

30-ms if remote data set is a 202T-type with normal mode 
Clear-to-Send Delay carrier detection or a 202R, 202D5, or D6 with 40-ms 

carrier detector timing. 

60-ms if remote data set is a 202C, 202D3, 202D4, 
or a 202R, 202D5, or 202D6 with the 40-ms carrier 
detector timing. 

IN (fast mode) if remote data set is a 202T-type with 8-ms 

Fast Carrier Detection 
clear-to-send delay. 

OUT (normal mode) if remote data set is optioned 
for 30- 60- 180- or 200-ms clear-to-send delay. 

24-ms if remote data set is a 202C, 202D3, D4, D5, 
D6, 202R, or 202T with normal mode fast carrier 
detection. * 

Soft Carrier Turnoff 
8-ms if remote data set is a 202T-type with fast carrier 
detection option. 

Quick turnoff if remote data set uses carrier detector 
reset option. 

Received Data Clamp IN 

IN-at master station of broadcast polling or bridge 
multipoint system when remote data sets use the 

Carrier Detector Reset quick carrier turnoff and master station is able to 
implement this circuit. 

OUT-all other times. 

IN-for point-to-point applications and for data set 
as master station of split bridge multipoint systems. 

Continuous Carrier OUT-may be used for above applications and should 
be used for data set at the remote station of split 
bridge multipoint system. 

Alternate Voice Optional (with DAS 828A or 829-type). 

Switched Network Backup Optional (with DAS 828A or 829-type). 

* Data set 202T-type must be optioned for the 8-ms or quick turnoff interval when the 
interval between consecutive turnoffs of the request to send circuit is less than 165-ms. 
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received data circuit of the remote data set. The 
8-ms option should be used when the remo·;e data 
set has the fast received line signal detec1;or op
tion. The 24-ms option should be used when the 
remote data set is a 202D, 202R, or 202T-type with 
the normal received line signal detel'tor option. 
However, the 24-ms option must not be used when 
the interval between consecutive turnoffs of re
quest-to-send circuits is less than 165-ms. Neither 
the 8- nor 24-ms option should be used at the re
mote stations of a multipoint system when 
intermessage intervals are less than 10-ms. For 
this case, the 0-ms (quick turnoff) option should be 
used (at the remote stations) in conjunction with 
the received data clamp and the earrier detector 
reset options (at the master station). With the 
0-ms (quick turnoff) option, carrier will be turned 
off in less than 1-ms after the request-to-send cir
cuit is turned off. 

Note: In 2-wire applications for terminals 
which immediately turn on request-to-aend as 
soon as the received line signal detector goes. 
off, the 8-ms soft turnoff option is incompatible 
with the 8-ms clear-to-send interval option, and 
the 24-ms soft turnoff option is incompatible 
with the 8-ms and 30-ms clear-to-send interval 
options. 

(b) In half-duplex operation on ~:--wire facilities, 
when a station that has been transmitting has 

its request-to-send circuit turned off, the tele
phone line may reflect signals (echoes) ·~ack to 
that station for a period up to the round trip delay 
of the circuits (about 1-ms per 100 miles each way). 
The squelch option when used with the received 
data clamp option prevents the demodulator of the 
station that has been transmitting from delivering 
these reflections as data to the received data cir
cuit. The DS 202T-type provides for either 156-, 9-, 
or 0-ms (no squelch) options. The 156-ms option is 
recommended for use on 2-wire private line facili
ties and on 4-wire private lines with talk-back. The 
9-ms option may be used on 2-wirn private line fa
cilities less than 50 miles. On facilities long;er than 
50 miles, the 9-ms option may be used only if the 
customer terminal is able to ignore echoes. The 
0-ms option (no squelch) should be used on 4-wire 
data sets and may be used on 2-wire data sets if the 
data terminal is able to ignore echoes. 

2.10 Fast Carrier Detection: The DS 202T-type 
is provided with an option for either normal 
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or fast response of the carrier detector to an incom
ing c:ata signal. With the fast carrier detection-out 
option ( N), the received line signal detector turns on 
in less than 20-ms if data signais are received and 
turns o.ffin approximately 10-ms if data signals are 
not received. This option is compatible with the clear
to-send int.erval options in DS 20:~C. 202D, 202E, and 
202R and is recommended when the distant data set 
has either ·:he 180-, 60-, or 30-ms clear-to-send inter
val. With the fast carrier detection-in option (Q), the 
received line signal detector circuit turns on in ap
proximately 6-ms if marking carrier is received. The 
circuit will turn offin approximately 5-ms for car
rier frequencies between 860 Hz and 940 Hz (soft car
rier turnoff). If the carrier frequencies are outside of 
these limits, but are within the limits for the normal 
mode, the normal mode response times will occur. 
This option must be used when the remote data set 
uses the 8-ms clear-to-send interval option. 

2.11 Clear-to-Send Interval: The on condition 
of the clear-to-send circuit from the data set 

is a response to an on condition on the request-to
send circuit delayed by a time interval which permits 
the data set to establish operations with the remote 
receiver. The DS 202T .. type provides four clear-to
send interval options: 180-, 60-, HO-, and 8-ms. 

(a) .lBO-ms: This option is recommended for use 
on !!-wire private line facilities greater than 

400 miles round trip and is required when the re
mote data set has the 156-ms squelch option. 

(b) ,(j() .. and 30-ms: The 60 .. and 30-rns options 
should be used on 4-wire point-to-point and 

multipoint facilities to be compatible with the 
turn-on time of the received line signal detector of 
DS ~:02C, 202D, and 202R. 

(c) 8-ms: This option is recommended for use on 
duplex multipoint systems requiring fast 

start-up of the data set and is compatible only 
with a DS 202T-type at the distant end. With this 
option, the data terminal must keep the transmit
ted data circuits in the mark state when request
to-send is on until the clear-to-send indication is 
give:'.!. The distant data set must be optioned for 
fast carrier detection. 

2.12 External Control of' CC (Data Set 
Ready): 

(a) When this option is installed, the data set 
ready (CC) lead is externally controlled by the 



DAS 828A, 829-type, or equivalent line terminat
ing unit. This indicates to the CPE when the pri
vate line channel is in a maintenance mode or 
other test condition. 

(b) When this option is not installed, the data set 
ready lead is always on except when the data 

set is in one of the three test modes. 

2.13 Clamp: With the received data clamp in-
stalled, the clamp circuit will squelch the re

ceived data circuit when the received line signal 
detector is off. If desired by the customer, the clamp 
circuitry associated with the received line signal de
tector may be disabled. With option E (clamp out) 
installed on DS 202T-Ll, noise may cause spurious 
$ignals on the received data circuit even if the re
¢eived line signal detector is oft: It is recommended 
that option F (clamp in) always be installed on DS 
202T-Ll. Data set 202T-L1A with option E (clamp 
<!)Ut) installed is less affected by noise than DS 202T
Ll. 

2.14 Carrier Detector Reset: The DS 202T-
type provides a carrier detector reset interface 

circuit on pin 25 of the customer interface. This inter
face circuit is provided for turning off the received 
line signal detector circuit in less than 0.2-ms for 
those cases where the 0-ms soft turn-off interval of 
the distant data set is used to minimize the time be
tween received messages at the master station of a 
split bridge multipoint system. If this circuit is not 
used by the CPE, this option should not be installed 
in the data set, because noise may trigger the circuit 
if it is not held off by the CPE. 

2.15 Continuous Carrier: With the continuous 
carrier option installed, carrier is transmitted 

as long as the data set is in the data mode. The clear
to-send circuit remains on; therefore, options M, K, 
J, and G (clear-to-send intervals) are inoperative. 
This option may be used on duplex facilities and in 
transmit-only service over 2-wire facilities. With the 
carrier under control of request-to-send, carrier is 
transmitted in less than 1 ms after the reqest-to-send 
circuit is turned on. This option is required to control 
the direction of data transmission in half-duplex op
eration over 2-wire facilities. It may also be used in 
dluplex services to provide a means of signaling the 
remote terminal (for example, carrier-off could be 
used as an out-of-service indication). 

2.16 State of CC (Data Set Ready) During 
Analog Loopback (DS 202T-L1A Only): 

OS 202T 2-31 
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With option YB (ON) the data 8et ready circuit turns 
on during the analog loopback test mode when the 
CPE ready circuit is turned on. This permits testing 
with the CPE. With option YA (OFF) the data set 
ready circuit is clamped ofJ.' during the analog 
loopback test mode as it is with DS 202T-Ll. 

2.17 Local Copy on Reverse Channel: With 
the option installed, the receiver monitors the 

reverse channel transmitter and provides a local copy 
on the secondary received line 1iignal detector (SCF) 
circuit. The local copy signal is delayed less than 50-
ms. 

2.18 Compromise Equalization (DS 202T-Ll 
Only): Compromise equalizer options are 

available on DS 202T-Ll series 6 and higher. Option 
ZV (minimum compromise equalization) provides 
reduced envelope delay distortion compensation to 
eliminate an over-equalization condition on channels 
with low envelope delay distortion. Option ZU (maxi
mum compromise equalization) provides the same 
equalizer characteristics provided on data sets with
out the equalizer options (series 5 and lower). For 
data bit rates above 1200 bps, it is necessary to per
form a data distortion test to determine the proper 
equalizer option setting. The procedure for this data 
distortion test is contained in Section 592-031-500. 

2.19 Grounding Options: Protective and signal 
grounds are normally cross-connected to

gether by means of a screw switch on the interface 
circuit, located at the inside rear of the housing or by 
strapping on data mounting power supplies. This ar
rangement is intended to provide additional margin 
to longitudinal power line noise. The screw switch or 
strapping may be opened at the request of the cus
tomer with due consideration given to possible noise 
conditions, ground potential differences, safety con
ditions, local electrical codes, and the data terminal 
manufacturer's recommendations. 

3. CONNECTIONS 

3.01 This part contains information for connecting 
DS 202T-type in a single data set installation 

on 2-wire or 4-wire private line facilities. For infor
mation on multiple installation of DS 202T, refer to 
Section 592-861-200. 

3.02 •Data sets 202T-Ll, 202T-Ll/4, 202T-L1A/4 
and 202T-L1A/3B/4 are powered by two cus

tomer-provided de power sources. To supply power to 
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these data sets, make the following backplane con
nections using power transformer cord: 

+ 15v ±l.5v de 

-15v ±l.5v de 

Common to G RD. 

source to ACl 

source to AC2 

Note: Common can be either ground,ed or 
floating depending on whether o,r not it is de
sired to have circuit ground of the data set con
nected to frame ground.• 

3.03 The connection diagrams are as follows: 

• Fig. 3-4-Wire Data Set on 4-Wire Private 
Line With DAS 829-Type, Data/Voice 

• Fig. 4-4-Wire Data Set on sl-Wire Private 
Line With DAS 829-Type, Data Only 

• Fig. 5-4-Wire Data Set on 4-Wire Private 
Line With Alternate Switched Network 
Backup With DAS 829-Type, Data Only 

• Fig. 6-4-Wire Data Set on 4-Wire Private 
Line With Alternate Switched Network 
Backup With DAS 829-Type, Data/Voice 

• Fig. 7-2-Wire or 4-Wire Data Set on 4-Wire 
Private Line With DAS 828A, Data Only 

• Fig. 8-2-Wire or 4-Wire Data Set on 4-Wire 
Private Line With DAS 828A, Data/Voice 

• Fig. 9-4-Wire Data Set on ,1-Wire Private 
Line With Switched Network Backup With 
DAS 828A and 828C, Data Only 

• Fig. 10-4-Wire Data Set on 4-Wire Private 
Line With Switched Network Backup With 
DAS 828A and 828C, Data/Voice 

• Fig. 11-4-Wire Data Set Connected to Lo
cally Engineered Private Line Termination 
Without DAS 828-Type or 82!3-Type 

• Fig. 12-2-Wire Data Set Connected to Lo
cally Engineered Private Line Termination. 
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4. INSTALLATION TESTS 

4.01 After the data set has been installed, it should 
be tested to determine if it is operating prop

erly. Perform installation tests as directed in Section 
592-031-500. 

5. REFERENCES 

5.01 The following Bell System Practices provide 
additional information concerning DS 202T

type and data stations using DS 202T-type. 

SECTION 

590-102-130 

590-102-131 

590-102-137 

592-031-100 

592-031-180 

592-031-WO 

592-SHl-l 00 

592-SHl-200 

592-8131-fiOO 

598-080-100 

598-080-WO 

598-080-LOl 

TITLE 

39Al Data Mounting-Identifica
tion 

40-Type Data Mounting-Identifi
cation 

47-Type Data Mounting-Identifi
cation 

Data Set 202T-Type-Transmit
ter- Receiver--Description and 
Operation 

Data Set 20:2T Transmitter
Receiver-Summarizing 
Specification-Data Systems 

Data Set 202T-'rype Transmitter
Receiver-Test Procedures and 
Maintenance 

Data Station Using Data Set 
202T--Description and Operation 

Data Station Using Data Set 
202T--Installation and Connec
tions 

Data Station Using Data Set 
202T-Test Procedures 

Data Auxiliary Set 828A- De
scription and Operation 

Data Auxiliary Set 828A-Instal
lation and Connections 

Data Auxiliary Set 828C-De
scription and Operation 



1• NOTE 2 

,------=c---,---,----,------, B25A AS MSK 
45A I DATA MOUNT ING Pl REQUIRED CORD 

~ 
48A I 
DATA UNIT 

OAS 829-TYPE 

J4 

---< 
RI Tl MLB CG 

0 ) 0 

400 
fT -, 

MAX ~----~ 

565HKM TEL SET 
(NOTE II 

DS 202T 2-31 
ISS 4, SECTION 592-031-200 

DAT,~ SET 202T
TYPE 

TEL SET 
f-------

FG IICI GRD AC2 
0 0 0 0 

(BK) (BR) (DI (RI 

0 0 0 0 
4 I 2 3 

TO 4-WIRE [-: ~ 
METALLIC RI 
FACILITIES -Tl ____ _, 

01 
KS-212~19-L5 
TRANSFORMER 

02 
IR) 

03 
I 17 VAC 

e,4 I8-INCH 
(BK) e,5 CORO 

L...___J 

TO MANUAL 
LOOP-BACK KEY 
( IF REQUIRED) 

NOTES, 
1. DES I GNATE KEY STRIP AS SHOWN. 

CONVERT RI NG BUTTON TO NON LOCK I NG, 

2. THIS DISTANCE IS LIMITED TO A MAXIMUM OF 
200-FEET FOR OS 202T-L1 OR 1000- FEET 
FOR OS 202T-L1A. 

TAPE 6-FOOT 
AND POWER KS-2 I 362-LI 
STORE CORD TRANSFORMER 

Fig_ 3-4-Wire Data Set on 4-Wire Private Line With DAS 829-Type, Data/Voice 

SECTION 

598-080-201 

598-082-100 

TITLE 

Data Auxiliary Set 828C-Instal
lation and Connections 

Data Auxiliary Set 
Channel Interface 
Voiceband Private 
Channels-Description 

829-Type 
Units

Line 

SECTION 

666-511-502 

TITLE 

Test of Data Services Provided by 
Data Set 202T From a Private Line 
Test Room 

6.02 Detailed information concerning DS 202T-
type is also contained in CD- and 

SD-1D243-, 01. 
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44AI DATA MOUNTING 

WI TH DAS 829-'TYPE 
INSTALLED 

117 VAC 
PLUG 

TO MANUAL 
LOOP-BACK 

KEY ( IF 
REQUIRED) 

TO 
4-WIRE 
METALLIC 
FACILITIES 

[ 

-'-M--'L'-'8---+-<2) MLB 

CG Z)CG 

[ 

:: . .__ Z)TI 'J 
-----+--<2)RI 

_:_·----+ ..... :: J 
I QJ >-+--B_R _____ ++-K(Z)ACI 

2 0 >-+--0----.--t+-< 
3 R / 
0 >-+-----+

1
--+t--+<,7)AC2 

4 (lJ' BK 2)FG 

KS-21239-LI OR L4 I \6-1-00T 
POWER 
co,·D 

TRANSFORMER TAPE AND STORE 

NOTE: 

THIS DISTANCE IS '....IMITED TO A MAXIMUM OF 
200· FEET FOR OS 202T-L! OR 1000-FEET FOR 
OS 202T-L1A. 

TRANSMIT 
PAIR 

RECEIVE 

PAIR 

Pl 
~ 
DATA 

NOTE-----.i 

DATA SET 202T-TYPE 

B25A AS MBK 
R[Q1J I RED c:ORD 

>--H-~ )>--Ge+--·-< 
TEL SET 
~ 

FG ACI GRD AC2 
0 0 0 0 

POW 
COR 

ER 
[) 

(BK) (BR) (0) (Rl 

, 
' 

, 
0 0 0 0 
4 I 2 3 

@117VAC 
PLUG 

KS-21239-LS 
TRANSFORMER 

Fig. 4-4-Wire Date, Set on ~I-Wire Private Line With DAS 829-Type, Data Only 
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NOTE 3 

45A1 DATA MOUNTING 
825A AS 

P1 
REQUIRED MBK 

~ ) 0 ) 

NO, 1 [ 
T2 B 400 Ff MAX 7 E 

DOD LINE 
R2 4881 

DATA UNIT 
ND. 2 [ Tl 

DOD LINE Rl 

T R1 T1 MLD CG 

LINE -"-R1'----~ 

825A AS 

J4 REQUIRED 

--< 0 

~-..+---K0 
~~--H----K0 

< 

(R) 0 l 

565HKM 
TEL SET 
(NOTE I 
AND 2) 

;~l~;~tE [ 
_T'-1'-------' 

\..____/ 

0 4 

~(B_K~)--+---tt---K0 5 

18-1 NCH 
CORD 

TO MANUAL 
LOOP-BACK KEY 
(IF REQUIRED) 

NOTES, 
I. DESIGNATE KEY STRIP AS SHOWN. 

CONVERT REL BUTTON TO NONLOCK I NG. 

I HOLO I ODD1 I DDD2 I - I 
2. CONVERT TEL SET AS SHOWN IN TABLE. 

6l6A KEY LEADS 

COLOR REMOVE CONNECT 

BRN M X 

S-R M N 
y M TAPE AND 

STORE 

0-BK N M 

REL 

TAPE 
AND 
STORE 

6-FOOT 
POWER 
CORD 

KS-21l62-L 1 
TRANSFORMER 

3. THIS DISTANCE IS LIMITED TO A MAXIMUM OF 
200-FEET FOR DS 202T- L1 OR IOOO-FEET 
FOR OS 202T L 1A. 

DS 202T 2-31 
ISS 4, SECTION 592-031-200 

117 VAC 

DATA SET 202T-TYPE 

J1 TEL 
~ SET 

FG 

~ 

0 
4 

AC1 GRD AC2 
0 0 ~ 

0 0 0 
1 2 l 

@117 VAC 
PLUG 

KS-21239-LS 
TRANSFORMER 

Fig. 5-4-Wire Data Set on 4-Wire Private Line With Alternate Switched Nletwork 
Backup With DAS 829-Type, Data Only 
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45l\1 0/\TA MOUN! I NG 

NO. 1 [ 
ODO LINE 

NO. 2 [ 
DOD LINE R 

TZ 

R2 

n 
Rl 

48A I 
DATA UNIT 

4881 

□Arn UNIT 

DAS 

829- TYPf 

PT 

---'7 

J4 

-------< 
R1 11 ML!l Ct; FG !\Ct AC1 

0 0 0 

NOTE 3 ________ ., 

B2'JA AS 
REOUIRfD 

0 

400 IT MAX -7 
U5A AS 

RF.QUIRED 

0 (~ 

M8K 

565HKM 
TEL SET 

( NOTES I ANO 2 I 

10 4-WIRE [ T 

Hf! 0 1 

PRIVATE-. 
L !NE. ~R1 _____ a '.R1 

T1 
------------' 

(llS) 
\__/ 

TO MANUAL Tf\PE_ 
LOOP-BACK KEY AND 
(I~ REOUlfl!:D) S roR~ 

NOTES: 
! . DES 1 GNAT'c. KEY STRIP AS SHOWN CONVEn 

RI NG AND REL BUTTONS TO NONLOCK I NG 

I HOLD I DODI I DOD, I ,:~K I RING I REL 

2. CONVERT TEL S[T AS SHOWN IN fABLL: 

6foA KEY LEADS 

COLOR REMOVE COf\JNECT 

BRN M X 

S-R M N 

y M TAPE AND STORE 

0-BK N M 

, THIS DISTANCE IS LIMITED TO A MAXIMUM OF 
200-FEET FOR OS 202T· LI OR 1000-FEET 
FOR OS 202T-LIA. 

0 2 

0 ----H--D= 11'1' VA( 

0 4 
18-1 NCH 
CORO 

0 5 

h-roo-;-
POWER k.S-2136?-l_ 1 

COR[' TR.'\NSr ORM~ =i 

JATA SET 202T TYPE 

J1 TEL 
(----- SET 

r G ACT GRD AC? 

0 0 0 @ 

0 0 0 0 
4 1 2 

@117VJl.C 
PLUG 

I\S-21239-L 5 
TRANSFORMER 

Fig. 6-4-Wire Data SE1t on 4-Wire Private Line With Aliernate Switched Netw,Grk 
Backup With OJ~S 829-Type, Data/Vaice 
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POWER 
SUPPLY 

~ 
117 VAC 

DAS 828A -L 1 
lll2 

1l 

4-WI RE 14 
PRIVATE [-~ 15 
LINE 

R1 16 

NOTE: 

P1 
DATA ~ 

JUMPER 

ND 
CONNECT! ON 

THIS DISTANCE IS LIMITED TO A MAXIMUM OF 
ZOO·FEET FORDS 202T-L1 OR 1000· FEET 
FOR DS 20ZT-L1A. 

B25A AS 
REQUIRED 

M8K 
CORD 

0 

OS 202T 2-31 
ISS 4, SECTION 592-031-200 

PO 
CD 

DATA SET 202T-TYPE 

JI 
(--TEL 
· SET 

FG ACI GRD AC2 
0 0 0 0 
' V 

WER 
RD 

{BK) {BR) {O) {R) 

,, 
' ; 

0 0 0 0 
4 I 2 3 

@117 VAC 
PLUG 

KS··2I239-L5 TRANSFORMER 

Fig. 7-2-Wire or 4-Wire Data Set on 4-Wire Private Line With DAS 828A, Data Only 

'-----/ 
117 VAC 

NOTE! 

4-WIRE 
PRIVATE 
LI NE 

DC 

20 HZ 

[i 
RI 

THIS DISTANCE IS UMtTED 
TO A MAXIMUM OF 200-FEET 
FOR OS 202T-LI OR 1000 -
FEET FORDS 202T-L1A. 

DAS 828A-LI 

TB2 

13 

14 

15 

16 
Pl 

DATA~ 

37AI DATA JNIT 

TEL---( 

JUMPER 

825A AS 
REQUIRED 

NOTE-----

DATA SET 202T-TYPE 

MBK JI 
s-. -- TEL SET 

FG ACI GRD 4C2 

0 0 0 
' 

(i) 

{BR) (BR) {Ol (RI 

0 CD 0 0 
4 I 2 3 

u 117 VAC 
PLUG 

KS 21239-L5 
TRANSFORMER 

100 FEET MAX -------------t,f 

B25A AS 
REQUIRED 

0 
568 
HAAM- 3 
TEL SET 

Fig. 8-2-Wire or 4-Wire Data Set on 4-Wire Private Line With DAS 828A, Datc1/Voice 
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DATA SET 202T-TYPE 

TEL SET~ 

0 0 0 0 

¢:::::t=:j::::::::p~g:~R 
(8K) (BR) (0) (R) 

0 0 0 0 
4 I 2 3 

~ 117VAC 
VPLUG 

KS-21239·L5 
TRANSFORMER 

M8K CORO 

DAS 
828C-LI 

IJ1 
L TtL 

I 

TRMISrER, 
CONTROL, AND 
SI G~ALI NG 
ASSI' 

828.1 
1'EL 

'----' 
117 VAC 

I 
'3 

NO 
I 
I 
I 

CONNECT! ON 

INSTALLER I 
WIRING FOR L 
LOCALLY OPERAA_TTEDED ~ - - -
LOOP-BACK REL~ 
IN DAS 828A ~-------

(REFER TO 
SECTION 598-080-201) ~o 

B25A AS RE,JUIRED 

----·-;1 P1 

DATA SET T 1 

REPEAT COIL 
1J.,-+t-~--T-J 

P2 Ji~ ANO RING - ~ R ODDI 

----:, )>--JU_M_P-EF-t -+-Q+-·--t ~~;YE LAY ~ T] 

828A DATA 

----------

·---- .. .[~a __ 
J2 

DAS 
828A-L I 

DATA 

~ R DDD2 

1732 

o-+--+---
14 R 4-WIRE 
i't Tl PRIVATE 

LINE 

~ RI 
CONIIECTI ON 

13 T] 

J 
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DC 

Fig. 9-4-Wire Data Set 1,n 4-Wire Private Line With Switched Network Backup Wi1·h 
DAS 828A and fl28C, Data Only 



DATA SET 
TEL 202T-TYPE 
~ 

FG ACI GRO AC2 

0 0 0 0 
' V ' / 

POW 
COR 

(BK) (BR) (0) (R) 

' 0 0 0 0 
4 I 2 3 

@117 VAC 
PLUG 

KS 21239- L5 TRANSFORMER 

ER 
D 

M8K 
CORD 

825A AS 
REQUIRED 

117 VAC 
~ DAS 828C·LI 

I -- --
'l'P1 

DC I PO~R DATA SET 
20 OR 30 H2 TRANSFER, CONTROL, SUPPLY 

;;2. 
AND SIGNALING ASSY P2 J2 REPEAT COIL AND 

~ TEL " RING-UP RELAY 
JUMPER~ ASSY 

828A TEL 828A DATA 

-- - -
<D <P 

cp 
P3 OAS 828A·LI /2 

J3 ,, 
- - - -

yJ1 tP1 

TEL DATA 

I I ~~HAA-31 r, P2 ,-.. J2 
37Af DATA UNIT DAS 828A·LI 

I 
u , 

SET JUMPER 

I - - -
20 HZ 

DC 

OS 202T 2-31 
ISS 4, SECTION 592-031-200 

)lll_ 
lj 

lj 

ii 
~ -

~ 
13 

~ 
15 

Ip 
L.:0--

T 

R 

T 

R 

T 

R 

Tl 

RI l 4•\IIRE 
PRIVATE 
LINE 

Fig. 10-4-Wire Data Set on 4-Wire Private Line With Switched Network Backt1p With 
DAS 828A and 828C, Data/Voice 
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TO PL r 
TERMINATION l 

OT 

OR 

DTI 

ORI 

PART or 66E3 
CONN BLOCK 

-
18 

20 

14 

16 

2_2 

I 26 

'-/"' 

D25D-61 
CORO 

, 

' ' 
' , , 

' ' , 

, 

' , , 

' 

l 
! < 

/ 

/ 

' 
/ 

' , 
/ 

10 

II 

13 

TEL DATA SET 
I NTERf ACE 202T-TYPE 

OT 
f-r--

I OR 
~--

I OTI 

I ORI ~.-----
~~ 

1 TEK 5 
~~-

FG AC:I GRD AC2 
0 12) 0 0 
' / ' ' 

'. '' ' ' 0 ~~ 0 0 
4 I 2 3 

(]_~ 117VAC I PLUG 

KS·-212?19-LS 
TRANSFORMER 

Fig. 11-4-Wire Data Set Connected to Locally Engi11eered Private Line Termination 

Without DAS s:!8- or 829-Type 
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PART OF 66E3 
CONNECTING BLOCK 

P/0 

BLOCK 2 

14 

·< 
TO 

2-WIRE 
15 

PRIVATE 0 

LINE 

R 16 

-< 

PART OF 025D CORD 

IORD~R SEPARATELY) 

L DATA SET 202T-TY?E 

1 ~- I 7 ~ 
I 

FO 0 

I 
I 
I 
I 

TEL ACI 0 
INTERFACE: 
PLUG GIIO 0 

I 
I 

8~,t--(8~ 
AC2 (2) 

04 117VAC 
PLUG 

01 @ II 
02 -:, 
(2)3 

KS-21239-L5 
TRANSFORMER 

Fig. 12-2-Wire Data Set Connected to Locally Engineered Private Line T'erminatio11 



DS 202T 2-32 

NO NEED TO CALL THE DATA TEST CENTER!!! 

Data set 202T can be tested wi_th the Automatic Data Test System (ADTS) 
using the DIVA feature and TOUCH-TONE<IDsignalling (from a rotary dial phone, use a KS-21799-Ll tone coupler). 

DOD 
X 

Use local instructions for DIVA access. 

TEST FUN CTI ON 
LB RT ER DL 

X 

Test commands are entered into ADTS by letters and numbers on the TOUCH-TONE dial. To enter letters depress the number sign(#), then depress the TOUCH-TONE key that has the desired alpha character on it. Then depress the digit (1, 2, or 3) 
corresponding to the position of the alpha character on the TOUCH-TONE key. 

Examples: 202Cl0 
401J 
208B 

FUNCTION 

NO 
YES 
RESULTS 

202#2310* 
401#51* 
208#22* 

LIST ALL TEST FUNCTIONS 
REPEAT LAST MESSAGE 

DIGITAL LOOPBACK (DL) 
ERROR RUN (ER) 
LOOPBACK TEST (LB) 
STOP AND DISCONNECT 
STOP PRESENT FUNCTION 
REMOTE TEST (RT) 

For fast test of above, depress 3 before function, eg,352*. 
to disconnect in every case. 

For more details, see Sections 590-010-500 and 668-600-102. 

CHARACTERS 

0* 
1* 
7* 
8* 
#* 

35* 
37* 
52* 

#63* 
#73* 
78* 

Be sure to use #63* 
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1. 

2. 

3. 

4. 

5. 

6. 

DAT A SET 202T-TYPE 

TRANSMITTER-RECEIVER 

TEST PROCEDURES AND MAINTENANCE 

CONTENTS 

GENERAL 

INSTALLATION TESTS 

PAGE 1. GENERAL 

1.01 This section contains information concerning 
procedures to be used when testing data set 

(DS) 202T-type during an installation or while 
investigating a trouble report. 

MAINTENANCE PROCEDURES AND TESTS 1.02 This section is reissued to add information 

Maintenance Procedures 

Maintenance Tests 

SUPPLEMENT ARY TEST 

TEST PROCEDURES 

A. Local Self Test 

2 

2 

2 

5 

5 

5 

pertaining to DS 202T--L1A. Due to extensive 
revision, arrows ordinarily used to denote changes 
have been omitted. 

1.03 This section is divide,d into four additional 
parts: Installation Tests, Maintenance 

8. Remote Test (2-Wire Data Set) 6 

Procedures and Tests, Supplementary Test, and 
Test Procedures. The part designated Test 
Procedures provides information on, and procedures 
for, all the tests described in this section. This 
includes both the tests which require no test 
equipment and those requiring test equipment 
such as a 914-type DTS. The parts designated 
Installation Tests and Maintenance Tests give the 
proper sequence in which to perform the various 
tests when installing the data 11et or when investigating 
a trouble report. The supplementary test is not 
required for installation or maintenance under 
normal circumstances. 

C. Remote Test From Distant End (4-Wire 
Data Set) 

D. Remote Test to Distant 
Data Set) 

E. Analog Loopback Test 

F. End-to-End Test 

G. Data Distortion Test 

H. Reverse Channel Test 

I. Ground Noise Test 

REFERENCES 

End (4-Wire 

6 

7 

14 

16 

16 

18 

18 

19 

Caution: If the data set is taken out 
of the housing, handle by the 
nonconductive surfac~es only. Otherwise, 
damage to the components may result. 

2. INSTALLATION TESTS 

2.01 This part provides the sequence in which 
tests are to be performed following an 

installation. Before proceeding with the test, verify 
that the channel is installed and meets requirements 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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specified in the section entitled Voice Bandwidth 
Private Line Data Circuits-Tests and Requirements 
(314-410-500). Refer to Fig. 1 for the sequence 
of tests to be performed for 2-wire installations 
and to Fig. 2 for the sequence of tests to be 
performed for 4-wire installations. 

2.02 The installation tests are as follows: 

• Local self test 

• Remote test 

• End-to-end test 

• Remote test to distant end 

• Data distortion test. 

3. MAINTENANCE PROCEDURES AND TESTS 

Maintenance Procedures 

3.01 When investigating a trouble report, proceed 
as directed in Fig. 3 (2-wire) or F'ig. 4 

(4-wire). 

3.02 If it becomes necessary to dispatch a telephone 
company (telco) employee to the defective 

data set location, the telco employee should take 
along the following: 

• 914C data test set (DTS) or 914B and 903 
DTS 

• Spare DS 202T-type. 

3.03 The data set is tested as directed. If the 
data set is replaced, the defective data set 

should be tagged with a tag describing the nature 
of the trouble, carefully packed, and returned to 
a service center for repair. After the data set has 
been replaced, verify with the customer that s,~rvice 
has been restored. 

Caution: Handle the circuit pac.lc by 
the nonconductive surfaces only, 
otherwise, certain circuit compoiwnts 
may be damaged. 

3.04 If the trouble persists, proceed as follows: 

(a) Check that options in the data set agree 
with the service order. 

Page 2 

(b) Check that compatible options are used in 
local and remote data sets. Refer to Section 

592-031-200. 

(c) Verify that the customer-provided equipment 
(CPE) has been tested and is operating 

satisfactorily. 

( d) Check that all the cords and connectors are 
properly connected. 

(e) Check for physical damage. 

(f) Ch.eek that the CPE and the data set are 
connected to a common g:round. 

(g) If the trouble cannot be cleared, request 
help from immediate supervisor. 

Maintenance Tests 

3.05 This part provides the sequence in which 
tests are to be performed during a trouble 

visit. The procedure provides a method of isolating 
a troublE, to either the data set or the transmission 
facility. It is assumed that the maintenance 
procedures outlined above have been followed prior 
to dispatching the craft employee,. Refer to Fig. 5 
for the sequence of tests to be performed for a 
2-wire data set and to l<'ig. 6 for the sequence of 
tests to be performed for a 4-wire data set. 

3.06 The maintenance tests are as follows: 

• Loca.l self test 

• Analog loopback test with 914-type DTS 

• Remote test 

• End-to-end test 

• Remote test to distant end 

• R,emote test from distant end 

• Data distortion test 

• R,eve.rse channel test. 



~ERrORM LOCAL 

SELr TEST* 

REQUEST REMOTE 
TEST rROM STC 

INSTALLATION 
COMPLETE. RETURN 

TO NORMAL. ALL 

8UTTOtlS OUT 

DS 202T 2-32 
155 3, SECTION 592-031-500 

* ENSURE DATA SET IS COMPLETELY 
PLUGGED INTO CONNECTOR IN 
HOUSING, 

REPLACE DATA SET 

PROCEED TO 
MAINTENANCE 
FIG. 5 

PERFORM END TO 
END TEST AND 
DATA DISTORTION 
TEST 

NO 

TURN EQUIPMENT 

OVER TO CUSTOMER 

Fig. 1-2-Wire Installation Test Sequence 
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PERFORM LOCAL 
SELF TEST * 

REQUEST REMOTE 
TEST FROM STC 

NO 

REPLACE DATA SET 

PROCEED TO 
MA I NTENANCE 
FIG. 6 

LEAVE IN DIG I TAI. 
LOOP-BACK TEST 

PERFORM HEMOTE 
TEST TO DISTANT 
END 

* ENSURE DATA SET IS PLUGGED 
COMPLETELY INTO CONNECTOR 
IN HOUSING 
IT I S RECOMMENDED THAT THE 
FIRST SET IN A MULTIPOINT 
SYSTEM BE THE MASTER STATION. 

TURM EQU I PMENT 
OVEF: TO CUSTOMER 

/ 
~S SERVICE 
~,ATl,,FACTORV 

"' 
VEF'IFY WITH 
CU!,TOMER THAT 
SEF'VICE IS 
SAT I SF ~.CT ORY 

NO 

NO 

YES 

NO 

Fig. 2-4-Wire Installation Test Sequence 

NOTIFY 
SUPERVISION 

PERFO,M DATA 
DISTOrnON TEST 
TO DETERMINE 
PROPU EQUALIZER 
SETTI 1G(S) FOR DATA 
SETS WITH OPTION(S 

PROCEED TO 
MA I NTENANCE 
FIG. 6 



RECEIVE 
TROUBLE 
REPORT 

DISPATCH TO 
STATION TO 
TEST DATA SET 

HAVE CUSTOMER AT 
EACH STATION 
PERFORM LOCAL 
SELF TEST 

PERFORM REMOVE 
TEST TO EACH 
DATA STATION 

DS 202T 2-32 
ISS 3, SIECTION 592-031-500 

YES NOTIFY 
>--'=--i~ SUPERVISION 

NO 

HAVE CUSTOMER VERIFY 
PROPER OPERATION OF 
CUSTOMER PROVIDED 
EQUIPMENT 

CLOSE 
TROUBLE 
REPORT 

DISPATCH TO 
STATION TO ~ 
TEST DATA SET 

* THIRD TROUBLE REPORT ON rHIS 
SERVICE WITHIN 30 DAYS W[TH 
FIRST TWO BEING "NO TROBILE 
FOUND". 

Fig. 3-2-Wire Maintenance Flowchart (Sheet 1 of 2) 

4. SUPPLEMENT ARY TEST 

4.01 The ground noise test is not called for on 
the installation or maintenance flowchart 

and should be referred to as required. 

S. TEST PROCEDURES 

5.01 This part contains various methods of testing 
DS 202T-type. Test circuitry built into the 

data set permits testing the data set in a local 
self test, analog loopback, and a remote test mode. 

Additional interface tests are provided which require 
the use of a 914-type DTS. 

A. Local Self Test 

5.02 Depress the nonlocking LT key on the front 
of the data set to initiate the local self test. 

A repeating 63-bit pseudo-random word is generated 
at 1547 bps and looped from the transmitter to 
the receiver through an attenuating circuit. The 
word received by the receiver is compared to the 
original word. Under normal conditions, all the 
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YES 

CLOSE 
TROUBLE 
REPORT 

VERIFY WITH 
CUSTOMER THAT YES 
SERVICE IS loll---<· 
SATISFACTORY 

NO 

HAVE CUSTOMER VERIFY 
PROPER OPERATION OF 
CUSTOMER PROVIDED 
EQUIPMENT 

ND 

NO 

CHECK 
Fi\CII.ITIES 

DISPATCH TO 
STATION /IND 
TEST AND 
REPAIR FIICILITIES 

DISPATCH TO 
STATION TO 
TEST DATIi 
SET 

(OR DON'T KNOW) 

Fig. 3-2-.Wire Maintenance Flowchart (Sheet 2 of 2) 

indicators are lighted; however, in the event an 
error is detected, the TM indicator is off. 

Note: All customer leads are made inoperative 
and are not tested. 

Perform the test as follows: 

(1) Ensure that the data set is not transmitting 
or receiving data. 

(2) Firmly depress and hold the LT key for 
approximately 15 seconds. If the LT key 

is depressed slowly, the TM indicator may turn 
off in a nondefective data set. 

Requirement: All data set indicator lamps 
remain lighted while the LT key is depressed. 

(3) If requirement specified in (2) is not met, 
repeat the test four additional times. 

Requirement: All data set indicator lamps 
remain lighted during the four additional trials. 

Page 6 

B. Rerr,ote Test (2-Wire Data Set) 

5.03 'I'he remote test mode for 2-wire operation 
allows the attendant at the serving test 

center (STC) to test all the data set circuitry except 
the customer interface. After contacting the STC, 
depress the RT button and observe that all status 
indicator lamps light. The remaining operations 
are performed by the STC. To release the data 
set from the remote test mode, depress the RT 
button and it will return to the out position. 

Note;· All customer leads are made inoperative 
and a.re not tested. All data. set indicator 
lamps are lighted. 

C. Remote Test From Distant End (4-Wire Data Set) 

5.04 The 4-wire remote test allows 4-wire data 
sets to be tested from the STC. The data 

set acts as a repeater and sends back to the STC 
the signal it receives from the STC. To place the 
data set in this digital loopback mode, depress the 
locking RT button. The remaining operations are 
performed by the STC. To release the data set 



RECEIVE 
TROUBLE 
REPORT 

HAVE CUSTOMER 
>-'N"-'0'----&1 PERFORM LOCAL 

NOTIFY 
SUPERVISION 

NO 
(OR DON'T 
KNOW) 

HAVE CUSTOMER VERIFY 
PROPER OPERATION OF 
CUSTOMER PROVIDED 
EQUIPMENT 

CLOSE 
TROUBLE 
REPORT 

SELF TEST 

DISPATCH TO 
STATION TO 
TEST DATA SET 

YES 

NO 

* THIRD TROUBLE REPORT ON 
THIS SERVICE WITHIN 30 DAYS 
WITH FIRST TWO BEING "NO 
TROUBLE FOUND". 

DS 202T 2-32 
ISS 3, SEl::TION 592-031-500 

CONDUCT A LOOP
BACK TEST BETWEEN 
AN STC ANO 
STATION A 

Fig. 4-4-Wire Maintenance Flowchart (Sheet 1 of 2) 

from the remote test mode, depress the RT button 
and it will return to the out position. 

Note: All customer interface leads are made 
inoperative and are not tested. Only the ON 
and TM data set indicator lamps are lighted. 

D. Remote Test to Distant End (4-Wire Data Set) 

5.05 In the following test, the 914-type DTS is 
used to transmit a random word to the 

distant-end data set. The distant-end data set is 
placed in the digital loopback mode (by depressing 
the RT button) and transmits the word back to 

Page 7 



2-32 OS 202T 
SECTION 592-031-500 

0 

CLOSE 
TROUBLE 
REPORT 

VERIFY WITH 
CUSTOMER THA 1 
SERVICE IS 
SATISFACTORY 

DISPATCH TO lEST 
AND REPAIR 
PRIVATE LINE 

CONDUCT A LOCIP
BACK TEST BElWEEN 
AN STC AND 
STATION B 

NO NOTIFY 
SUPERVISION 

Fig. 4-4-Wire Maintenance Flowchart (Sheet 2 of 2) 

the local data set. At the local data set, the 
914-type DTS checks the received word for errors. 
Test equipment required is as follows: 

1-914C data test set 

or 

1-914B data test set and 

1-903-type data test set. 

Page 8 

5.06 Set up test equipment as shown in Fig. 7 
E•xcept for the SAMPLE WIDTH 

switch which must be set to the 0.5 µs 
position. The test is performed as follows: 

(1) Disconnect the customer-provided equipment 
(CPE) and connect the 914-type DTS to the 

data set. 

(2) Insert red pins in the matrix and set switches 
on the test equipment as shown in Fig. 7. 



PEllf"OIIN 
IIISTALUTION 
TESTS. If 
TESTS fAIL, 
NOTlfY 
9111'1:RYIIION 

REPI.ACt 
DAU KT 

CLOSE 
TROUBLE 
REPORT 

DS 202T 2-32 
155 3, SEC:TION 592-031-500 

* ENSURE DATA SET IS PLUGGED 
COMPLETELY INTO CONNECTOR 
IN HOUSING 

PERFORM ANALOG 
LOOP-BACK TEST 
WI 1H 914 DTS 

REPAIR 
fACILITY 

PERFORM ENO 
TO ENO ANO 
DATA DISTORTION 
TESTS 

YES 

NO 

PERFOOM END 
TO ENO AND 
DATA DISTORTION 
TESTS 

CHEOI fACILITY 
rOR TROUBLE 

YES 

CHEC~ 
STAT ION 
I/IRING 

R[f[R TO 
SUPCRY IS I ON 

CLOSC 
TROUBLE 
REl'ORT 

TESTS 

PERFORM END 
TO ENO ANO 
DATA DISTORTION 
TESTS 

REPAIR 
STATION 
IIIAIN; 

REFER TO 
SUPERVISION 

NO 

Fig. 5-2-Wire Maintenance Test Sequence 
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PERFORM LOCAL 
SELF TEST* 

PERFORM ANALOG 
LOOP-BACK TEST 
WITH 914 OTS 

PERFORM REMOTE 
TEST TO DISTANT 
END 

CLOSE 
TROUBLE 
REPORT 

NO 

NO 

NO OR 

DON'T KNOW 

FERFORH 
INSTALLATION TESTS. 
IF TEST FAIL, 
~OTIFY SUPERVISION 

REPLACE 
OATA SET 

REFLR TROUBLE TO STC 
AT DISTANf STATION IF 
BOTH STATIONS HAVE BEEN 
TESTED, CHECK THAT 
CPE HAS BEEN VERIFIED 
TO OPERATE PROPERLY 

NO 

• ENSURE OATA SET IS COlf'LETELY 
PLUGGED INTO CONNECTOR IN 
HOUSING. 

PERFORM ENO-TO
ENO ANO DATA 
DISTOkTION TESTS 

Fig. 6-4-IIVire Maintenance Test Sequence (Sheet l of 3) 

(A) 

(B) 

(C) 



(A) 

(C 

YES 
CHECKS RESULTS 

OF REMOTE TEST 
FROM TEST CENTER 

NO 

YES 

REFER TROUBLE TO STC 

AT DISTANT STATION. 

IF BOTH DATA STATIONS HAVE 
BEEN TESTED CHECK INTER 

STC FACILITY, IF FACILITY 
OK REFER TO SUPERVISION 

YES 

NOTIFY 
SUPERVISION 

D5 202T 2-32 
155 3, 5EC1'I0N 592-031-500 

YES 

CHECK RESULTS 
OF CHANNEL 

LOOP TEST 

CLOSE 
TROUBLE 
REPORT 

(D) 

(E) 

Fig. 6-4-Wire Maintenance Test Sequence (Sheet 2 of 3) 

(3) Contact the distant-end data station and 
have the RT button on the data set pushed 

in. 

(4) Apply power to the data set and to the test 
equipment. 

(5) Operate switch Sl to ON. (Depress and 
release START button on 903 DTS if it is 

used.) 

Requirement: DSl and DS2 lamps are 
lighted. 

(6) On the 914 DTS, set the FUNCTION switch 
to PHASE ADJ. 

(7) Adjust the PHASE control to zero the meter. 

(8) Move the FUNCTION switch to OFF. 
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(0) 

REPAIR 
STATION 
WIRING 

CHECK 
STATION 
WIRING 

YES 

REPAIR 
CHANNEL 

PERFORM REMOTE 
TEST TO DISTANT 
END 

PERFORM RBl(/TE 
TEST TO DISTANT 
END 

NOTIFY 
SUP ERV IS I ON 

YES 

NO 

CLOSE 
TROUBLE 
REPORT 

Fig. 6-4-,Wire Maintenance Test Sequence (Sheet 3 of 3) 
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914 OTS MATRIX 

I. SET SWI TCHCS ON 914 OTS AS rOlLOWS: 

SWITCH SCTTI NG 

I NTERr ACE MODE VOLTAGE 
TEST SET MOOE SER (914C DTS) 

REC. SER (9148 DTS) 
COUNTER BIT ERRORS 
RCV SIT RATE 1200 
RCV WORD LENGTH 63 
TRANSMIT BIT RATE (914C) 1200 
TRANSMIT WORD LENGTH (914C) 63 
SIG LEV ±4V 
FUNCTION Off 
WORD SYNC orr 
SAMPLE WIDTH 30% 
TP1 TRIGGER +/OPEN 
TP2 TRIGGER +/OPEN 
RANGE DCV-30 
POLAR I TY NOR 
VERTICAL MONITOR 9 
SWITCH SI, S5 OFF 
INTERFACE SELECTOR SWITCHES ALL OPERATED (Of PRESSED) 

EXCEPT ?/\ \-.HEN 
903 DTS IS USED 

-SD 
RD 
SI 
D9I 
OSI 

S2 
OSI 
Tl'I 

TP2 

S3 

054 

°" S4 
SCT 
ss 
SCA 

DS6 
56 
0S7 
0S8 
S7 
TP3 

S8 

DS 202T 2-32 
ISS 3, SEI:TION S92-031-500 

914 ors 
(NOTES I 

CONN A 

INTERFACE 
SELECTOR 
SWITCHES 

GRD 
0-- -7 

I 
I 

I I 
I I 

I L➔ 
I 
L __ ➔ 

DATA SET 
202T-
TYPE 

CUST 
INT 

)-- (BLACK) 

SIGNAL OUT 

>-- (RED) 

903 DTS 
(NOTE 2) 

2. SET SWITCHES ON !!03 DTS AS FOLLOWS 
(NOT REQUIRED FOR REVERSE CHANNEL TEST) 

SWITCH SETTING 

BIT RAH 1200 
TR I GGER (+) POSITIVE 
UNDOII DOT RANDOM 

3, 914 DTS I ND I CA TOR LAMPS ANI) SW! TC HES 
CORRESPOND TO INTERFACE LE,IDS AS FOLLO\IS, 

SI/ITCH LAMP I NTERF AU LEAD 

SI REQUE!,T TO SEND 
OSI CLEAR TO SEND 
D52 DATA SET READY 

S3 SECONC,ARY REQUEST TO SENO 
DS4 SECONDARY RECEIVED LI NE 

S IGSAL DETECTOR 
DS3 RECE I VEO LI NE SIGNAL DETECTOR 

Fig. 7-Equipment Setup for Remote Test to Distant End, Analog Loopback Test and R4!verse Channel Test 
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(9) Operate WORD SYNC switch to MAN and 
release when counter stops. 

(10) Reset the counter on the 914-type DTS. 

(11) Conduct a I-minute error run. Observe 
the counter at the end of 1 minute and 

record errors. Move switch Sl to OFF'. 

(12) Repeat (5) and (9) through (11) until 10 
error runs have been conducted. Disregard 

the I-minute error run which has the mo:,t errors. 

Requirement: Total errors for the other 9 
error runs are less than 5. 

(13) Upon completion of the test, disconnect 
the data set from the 914 DTS. Call the 

distant-end data station and have the RT switch 
returned to the out position. Verify that data 
set switches at both data sets are in the out 
position. 

E. Analog Loopback Test 

5.07 In this series of tests, an analog loopback 
error run is conducted and the response 

times for the clear-to-send (CB) and received line 
signal detector (CF) interface circuits are measured. 
With the data set in the analog loopback mode 
(AL button pushed in), data signals applied to the 
transmitted data interface lead are processed 
through the transmitter, looped back through an 
attenuator to the receiver where they are demodulated, 
and appear on the received-data lead. All interface 
leads are operative except data-set-ready which is 
held off by DS 202T-Ll. The state of data-set-ready 
during analog loopback is a customer option on DS 
202T-L1A. 

5.08 The following test equipment is required 
for the test: 

1-914C data test set 

or 

1-914B data test set and 

1-903-type data test set. 

5.09 Analog Loopback Error RuIJ,: This 
test verifies that the data set will transmit 

and receive a 63-bit random word error free for 5 
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minutes. Prior to performing the error run, the 
power supply voltages are measured. The test is 
performed as follows: 

(1) Disconnect the CPE and connect the 914-type 
D'rS to the data set. 

(2) Connect the 903-type DTS (if used) to the 
914-type DTS as shown in Fig. 7. 

(3) Insert red pins in the matrix of the 914-type 
DTS as shown in Fig. 7. 

(4) Set switches on the test equipment as shown 
in the tables of Fig. 7. 

(5) Apply power to the data set and to the test 
equipment. 

(6) Depress the locking AL button on the data 
set. 

(7) On the 914-type DTS, move switch Sl to 
ON (request-to-send lead is on). Depress 

and release the START button on the 903-type 
DTS (if used). 

Requirement: DSl lamp is lighted. 

(8) Move the FUNCTION switch to VOLTS 
INT. 

Requirement: + 12 to + 17 volts. 

(9) Move the FUNCTION switch to Olt'F, the 
VERTICAL MONITOR switch to 1.0, and 

the METER POLARITY switch to REV. 

(10) Move the FUNCTION switch to VOLTS 
INT. 

Requirement: -12 to -17.5 volts. 

(11) On the 914-type DTS, set the FUNCTION 
switch to PHASE ADJ. 

(12) Adjust the PHASE control to zero the 
meter. 

(13) Move the FUNCTION switch to OFF. 

(14) Operate the WORD SYNC switch to MAN 
on the 914-type DTS and release when 

the counter stops. 



(15) Reset the counter on the 914-type DTS. 

(16) Allow the test to continue for 5 minutes. 

Requirement: No errors. 

(17) If the clear-to-send (CB) response time is 
to be measured, proceed to 5.10. Otherwise, 

restore equipment to pretest condition. 

5.10 Clear-to-Send Response Test: In this 
test, the response time of the clear-to-send 

circuit is measured. Although requirements are 
given for the four possible options, the data set 
under test need not be checked for proper operation 
of all options. However, it should be verified that 
the measured interval conforms to the option 
specified on the service order. 

Note: If the associated DAS 828A or 829-type 
is in the facility loopback mode, the CB lead 
is held off and the interval cannot be measured. 
If the data set is provided with option ZN 
(continuous carrier in), do not perform this 
test. 

(1) Disconnect the CPE and connect the 914-type 
DTS to the data set. 

(2) Insert red pins in the matrix as shown in 
Fig. 7. 

(3) Set switches on the 914-type DTS as shown 
in Fig. 7 except move the COUNTER 

switch to INT Xl and TEST SET MODE 
switch to INTERVAL (914C DTS). 

(4) Verify that the locking AL button on the 
data set is depressed. 

(5) Verify that switch Sl is OFF. Reset the 
counter. 

(6) Move switch Sl to ON, and the clear-to-send 
response time appears on the counter. 

Requirement: 
Requirement: 
Requirement: 
Requirement: 

Option M-6- to 12-ms 
Option K-22- to 40-ms 
Option J--52- to 70-ms 
Option G-140- to 200-ms 

Note: To measure the interval for option 
G, move the interval switch to XlO. The 
counter indicates 14 to 20. 

DS 202T 2-32 
ISS 3, SEC"rlON 592-031-500 

(7) To remeasure the clear-to-send response 
time, move switch Sl to OFF, reset the 

counter, and move switch Sl to ON. 

(8) If the received line signal detector response 
time is to be measured, proceed to 5.11. 

Otherwise, restore the equipment to pretest 
condition. 

5.11 Received Line Signal Detector 
Response Test: In this test, the response 

time of the received line signal detector circuit is 
measured. The data set must be provided 
with option ZO (continuo111s carrier OUT) 
for this test. If option ZO is installed, 
it must be removed at the end of the 
test. Although requirements are given for two 
possible options, the data set under test need not 
be checked for proper operation of both options. 
However, it should be verified that the measured 
interval conforms to the option specified on the 
service order. The test is performed as follows: 

(1) Disconnect the CPE and connect the 914-type 
DTS to the data set. 

(2) Insert red pins in the matrix as shown in 
Fig. 7 except move the pin in TP2-15 

to TP2-8. 

(3) Set switches on the 914-type DTS as shown 
in Fig. 7 except mov,~ the COUNTER 

switch to INT Xl and 1'EST SET MODE 
switch to INTERVAL (lH4C DTS). 

(4) Apply power to the data set and 914-type 
DTS. 

(5) Verify that the locking AL button on the 
data set is depressed. 

(6) Verify that switch Sl is OFF. 

(7) Reset the counter. Move switch S1 to ON 
and the received line signal detector response 

time will appear on the counter. 

Requirement: 
Requirement: 

Option l~-5- to 9-ms 
Option N-18- to 24-ms. 

(8) To remeasure the response time, move S1 
to OFF, reset the counter, and move S1 to 

ON. 
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(9) End of analog loopback test. Unless further 
testing is to be done, disconnect the test 

equipment from the data set and reifore the 
equipment to pretest condition. 

F. End-to-End Test 

5.12 The procedure for performing an end-to-end 
test using the 914-type DTS is essentially 

the same for testing either 2-wire or 4-wire data 
sets. The following procedure is fo:r 2-wire 
(half-duplex) testing. If 4-wire (duplex) testing is 
possible, the transmitting and receiving end-to-end 
tests will be performed simultaneously by ensuring 
that switch Sl (request-to-send) is ON at both ends. 

Note: One end may be in a test center. 

5.13 It will be necessary to establish voice 
communication during the test. The test is 

performed as follows: 

(1) Establish test connections and set switches 
at both ends as shown in Fig. 8 except 

for the BIT RATE switch which must 
be set at the bit rate used by the 
CPE. 

(2) If testing 2-wire (half-duplex), set switch 
Sl to ON at the transmitting end and switch 

Sl to OFF at the receiving end. If testing 
4-wire (duplex), set switch Sl to ON at both 
ends. 

(3) Apply power to the data set and test 
equipment. 

(4) Depress and release the START button on 
the 903-type DTS (if used). 

Note: Steps (5) through (9) are for the 
receiving end only. 

(5) On the 914-type DTS, set the FUNCTION 
switch to PHASE ADJ. 

(6) Adjust the PHASE control to zero the meter. 

(7) Move the F'UNCTION switch to OFF. 

(8) Operate the WORD SYNC switch to MAN 
and release when the counter stops. 

(9) Press the RESET button to clear the counter. 
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(10) Conduct ten I-minute error runs. Record 
the errors and reset the counter at the 

encl of each I-minute interval. 

(11) Disregard the 1-minute interval with the 
most errors. 

.Requirement: Total erirors for the remaining 
nine runs are shown in Table A. 

(12) This completes the encl-to-end test. Record 
the results. If the data distortion test is 

to be performed, proceed to paragraph 5.14. 
Otherwise, disconnect test equipment and restore 
the data station to pretest condition. 

G. Data Distortion T Etst 

5.14 At time of installation, whenever the data 
set will be used at a bit rate above 1200 

bits per second (bps), perform this test and the 
end-to-end test (paragraphs 15.12 and 5.13). For 
all other conditions, perform this t~st whenever 
an end-to-end test is performed. 

5. 15 When performing these tests for data sets 
with delay equalizer options ZU and ZV 

(DS 202T-Ll series 6 and higher and DS 202T-L1A), 
do them for each option. Ensure option ZW 
(maximum compromise amplitude equalization) is 
installed in DS 202T-L1A. When performing these 
tests for data sets without the equalizer options 
(DS W2T-Ll series 5 and earlier), verify whether 
the requirements are met. If the requirements are 
not met, replace the data set with a Beries 6 set 
and repeat the tests. 

5. 16 Perform the test as follows: Set up the 
equipment as described for an end-to-end 

test with the following exceptions. 

• Set sample width switch to 50% position. 

• Set bit rate switches to 1800 if channels 
meeting C2 conditioning requirements are 
used. 

or 

• Set bit rate switches to 1200 if unconditioned 
channels are used. 
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914 DTS MATRIX 

NOTES: 

I • SET SIii TCH[S ON TH£ 914 DTS AS rOLLOI/S: 

SI/ITCH S£TTING 

INTERrACE MOOE VOLTAGE 
TEST SET NOO[ SrR (914C DTS) 

RCV SER (914B ors) 
COUNTER BIT ERRORS 
RCV BIT RATE 1800 
RCV I/ORD LENGTH 63 
TRANSMIT BIT RATE (914C) 1800 
TRANSMIT I/ORD LENGTH (914C) 63 
SAMPLE WI 0TH 30% 
SIG LEV i4V 
SWITCH SI, S3 OFF 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

STG 

I NTERfACE SELECTOR SWITCHES ALL SW ITCHES MUST BE PUSHED IN 
EXCEPT 2A WHEN 903 OTS USED 

-so 
RO 
91 
Del -sz 
OSI 
TPI 
TPI 
S5 

OS4 

ll!l5 
S4 

SCT 
S5 
Sat 
096 
SI 
DS7 

DS8 
S7 
TP5 

S8 

DS 202T 2-32 
ISS 3, SECTIION 592-031-500 

914 DTS 
(NOTES I 

CONN A 

GRD 
<>- --, 

I 
I 

CUST 
INT 

DATA SET 
202T
TYPE 

,---- 7 I 1 (2) 
A 6 = o B 

I NT[RrAC[ 
SEL£CTOR 
SIii TC HES 

I 
I 
I 
I 

I 
I 
L ➔ 

I 
L.- ➔ 

>-- (BLACK) 

SIGNAL OUT 

>-- (RED) 

903 DTS 
(NOTE 2) 

2. S[T 51/ITCH[S ON 903 OT$ AS rOLLO\IS: 

SI/ITCH SETTING 

BIT RAT£ 1800 
TR I GGER (+) POSITIVE 
RANDOM-DOT RANDOM 

3, 914 DTS INDICATOR LAMPS AND SWITCHES 
CORRESPOND TO INTERFACE LEADS AS rOLLOI/S: 

SIii TCH LAMP INTERFACE LEAD 

SI REQUEST TO SEND 
OS I CL[AR TO S[ND 
OS2 DATA SH R!:ADY 
0S3 REC[IVEO LINE SIGNAL DETECTOR 

S3 SECONDARY HEQUEST TO SEND 

Fig. 8-Equipment Setup for End-to-End Test 

5.17 Conduct two 1-minute tests. Record the 
error count of the run with the fewest errors; 

disregard the other count. 

Requirement: 20 or less errors at 1800 bps 
rate; 10 or less errors at 1200 bps rate. 

5.18 If the data set under test is a DS 202T-Ll 
series 6 or higher or DS 202T-L1A install 

the option (ZU or ZV) which gives the best 

performance even if the requirements are met for 
both options. 

5.19 If the data set under test is a DS 202T-L1A 
operating over unconditioned 3002 telephone 

facility at 1100 to 1400 bps repeat the data distortion 
test with option ZX (minimum compromise amplitude_ 
equalization) installed. Upon completion of the 
test install the option (ZX or ZW) which gives the 
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TABLE A 

MAXIMUM ERRORS ALLOWED 
{PRIVATE LINE USING 914-TYPE DTS) 

BPS MAXIMUM NUMBER 

1000 4 
1200 5 
1400 6 
1600 7 
1800 8 

best performance. If no errors result with either 
option used, install option ZW. 

H. Reverse Channel Test 

5.20 This test checks the interface circuits used 
with the reverse channel. It will be necessary 

to use a test center for this test. The test center 
must be capable of transmitting a tone (387 Hz) 
to the data set and measuring the frequency of 
the tone received from the data set. The test is 
performed as follows: 

(1) Disconnect the CPE and connect the 914-type 
DTS to the data set. 

(2) Insert red pins in the matrix as shown in 
Fig. 7. 

(3) Set switches on the 914-type DTS as shown 
on the tables associated with Fig. 7 except 

move switch S1 to ON. 

(4) Apply power to the data set and to the 914-
type DTS. 

(5) Request the test center to send 387 Hz at 
-12 dBm at the O TLP. 

Requirement: DS4 lamp lights (SCF on). 

(6) On the 914-type DTS, move swikh S3 to 
ON and Sl to OFF. This transmits 387 Hz 

to the test center. 

Page 18 

(7) Request the test center to measure the 
frequency of the reverse channel tone. 

Requirement: 387 (±10) Hz. 

(8) Upon completion of the test, disconnect the 
914-type DTS and restore the data set to 

pretest condition. 

I. Ground Noise Tes11 

5.21 If the data set and CPJ:1: are not connected 
to the same ground, errors may be caused 

by a potential difference between data set ground 
and CPE ground. To detect the presence of noise 
potentials, a test should be made using the 6-type 
impulBe counter. This counter is used to count 
the number of impulse noise peaks during a 
measured time period. The counter registers only 
the piiaks which exceed a preset level and which 
are separated by approximately 150-ms or more. 

5.22 Test equipment required for this test is as 
follows: 

l-6H impulse counter (or equivalent) 

1-914-type DTS 

1-2W6A test cord for 6H impulse counter (310 
plug on one end, alligator clips connected to 
tip and ring on the other end). 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Cotmters (J94006H and 
,T94006HR)-Description, Operation, and 
Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter
Description, Operation, and Maintenance 
(108-620-100). 

5.23 In this test, the impulse counter is connected 
between the grounds of the data set and 

the CPK The counter registers when potential 
differences of sufficient amplitude have developed 
between the separated grounds. The 914-type DTS 
is used to gain access to the ground interface leads. 
If a 914-type DTS is not available, any suitable 
method of access (such as 901 test adapter) may 
be used. 



5.24 The 6H impulse counter is connected and 
the test is performed as follows. 

(1) Connect the 914-type DTS connector A to 
the customer connector on the data set. 

Connect the 914-type DTS connector B to the 
data set connector on the CPE. This test 
assumes that protective ground from the CPE 
appears at the customer interface. 

(2) On the 914-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the 2W6A cord to switch 
lB and the other clip to any clear, bare 

metal on the data set housing. Verify that 
power is applied to data set and CPE. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, set the DIAL-MEAS 
switch to MEAS and set the DBRN dial to 

90. 

(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

(8) Remove clips of 2W6A cord and connect to 
7A and 7B. 

(9) Reset the counter on the 6H impulse counter 
to 0. 

(10) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

5.25 At the end of both the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 
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on the counter, the grounds must be bonded 
together according to local instructions. At the 
end of the test, disconnect the test equipment and 
restore the data set to pretest condition. 

6. REFERENCES 

6.01 The following Bell System Practices provide 
additional information concerning DS 202T-type 

and data stations using DS 202T-type. 

SECTION 

590-002-114 

590-102-130 

590-102-131 

590-102-137 

592-031-100 

592-031-180 

592-031-200 

592-861-100 

592-861-200 

666-511-502 

TITLE 

Data Set 202T-Reference Guide 

39Al Data Mounting-Identification 

40-Type Data Mounting-Identifi
cation 

47-Type Data Mounting-Identifi
cation 

Data Set 202T-Type Transmitter
Receiver-Description and Operation 

Data Set 202T Transmitter
Receiver-SummarizingSpecification 

Data Set 202T-Type Transmitter
Receiver-Installa tion and 
Connections 

Data Station Using Data Set 
202T-Description and Operation 

Data Station Using Data Set 
202T-Installation and Connection 

Test of Data Services Provided 
by Data Set 202T From a Private 
Line Test Room 

6.02 Detailed information concerning DS 202T is 
also contained in CD- and SD-1D243-0l. 
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NO NEED TO CALL THE DATA TEST CENTER!!! 

Data set 202T can be tested with the Automatic Data Test System (ADTS) 
using the DIVA feature and TOUCH-TONE4ilsignalling (from a rotary dial phone, use a 
KS-21799-Ll tone coupler). 

ODD 
X 

TEST FUNCTION 
LB RT ER DL. 

X 

Use local instructions for DIVA access. 

Test commands are entered into ADTS by letters and numbers on the TOUCH-TONE dial. 
To enter letters depress the number sign(#), then depress the TOUCH-TONE key that 
has the desired alpha character on it. Then depress the digit (1, 2, or 3) 
corresponding to the position of the alpha character on the TOUCH-TONE key. 

Examples: 202C10 
401J 
208B 

202#2310* 
401#51* 
208#22* 

FUNCTION CHARACTERS 

NO 0* 
YES 1* 
RESULTS 7* 
LIST ALL TEST FUNCTIONS 8* 
REPEAT LAST MESSAGE #* 

DIGITAL LOOPBACK (DL) 35* 
ERROR RUN (ER) 37* 
LOOPBACK TEST (LB) 52* 
STOP AND DISCONNECT #63* 
STOP PRESENT FUNCTION #73* 
REMOTE TEST (RT) 78* 

For fast test of above, depress 3 before function, eg, 352*. Be sure to use #63* 
to disconnect in every case. 

For more details, see Sections 590-010-500 and 668-600-102. 
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1. GENERAL 

36 

38 

1.01 This section contains test procedures using 
the 921A data test set (D1'S) and the self-test 

capabilities of data set (DS) 202T. Test procedures 
using the 914-type DTS and the self-test capabilities 
of DS 202T are contained in Section 592-031~500. 
These procedures are to be used when testing DS 
202T on an initial installation or during a maintenance 
visit. 

1.02 This section is reissued to add coverage for 
Version 2 of the 921A DTS. Since this 

reissue is a general revision, arrows normally used 
to indicate changes have been omitted. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page I 
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1.03 Test circuitry built into DS 202T permits a 
local self test to be performed. The test 

circuitry also facilitates the remote test of the data 
set from a test center. Additional tests require 
the use of external test equipment such as the 
921A DTS. 

1.04 The 921A DTS (Fig. 1) is a portable, general 
purpose data test set that provides the 

serial testing capabilities of the 914C DTS and is 
compatible with the 914C DTS for the testing of 
serial data sets. The 921A DTS also provides 
additional testing capabilities that are described in 
Section 107-402-100. Input to the 921A DTS is 
made through a 20-button keyboard. A 32-character 
display provides operator prompting and test 
results. 

2. INSTALLATION TESTS 

2.01 This part provides the sequence in which 
tests are to be performed following installation 

of the data set. This test sequence provides a 
method of verifying that the installation is 
satisfactory. 

2.02 Before proceeding with the tests, verify that 
the private line meets the requirements 

specified in Section 314-410-500. For a 2-wire 
private line, the installation test sequence is shown 
in Fig. 2. For a 4-wire private line, the installation 
test sequence is shown in Fig. 3. 

3. MAINTENANCE TESTS 

3.01 This part provides the sequence in which 
tests are to be performed during a maintenance 

visit. This test sequence provides a method of 
isolating a trouble to the data set, the transmission 
facility, or the customer-provided equipment (CPE). 

3.02 When a trouble report is received, a test 
center is responsible for isolating the trouble 

to the data set or transmission facility. The 
procedure for doing this is shown in Fig. 4. 

3.03 If it is suspected that the trouble is in the 
data station equipment, a telephone company 

(telco) employee must be dispatched to conduct 
more extensive tests at the data station. The 
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following equipment should be taken on a trouble 
visit: 

• Spare data set 

• ~t21A DTS. 

3.04 Refer to Fig. 5 (2-wire private line) and 
F'ig. 6 ( 4-wire private line) for the sequence 

in which tests are to be performed by the telco 
employee at the data station. If the data set is 
replaced, the defective data set should be tagged 
with a description of the trouble, carefully packed, 
and returned to the service center for repair. 
Verify that the replacement data set is equipped 
with the proper options before placing the data set 
in service. 

3.05 If the trouble persists, proceed as follows. 

(a) Check that options installed in data set agree 
with those specified on service order. 

(b) Verify that CPE has been tested and is 
operating properly. 

(c) Check for physical damage to data station 
equipment. 

(d) Verify that all cords and connectors are 
properly connected. 

(e) Check for intermittent trouble in station 
wiring. 

(f) Verify that data set and CPE are connected 
to a common ground. 

(g) If trouble persists, request help from 
i.mmediate supervisor. 

4. TEST PROCEDURES 

4.01 This part provides the procedures for the 
installation and maintenance tests. 

A. local Self Test 

4.02 This test checks the data set transmitter 
and receiver. The customer interface is not 

checked. Test data generated by the data set is 
looped back internally from the transmitter output 
to the receiver input. The received data is compared 
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Fig. 1- 921A Data Test Set-F ront Panel 

to the origin a l data. Unde r normal conditions, all 
the data set indicator lamps are lighted; ho11ever, 
if an error is detected, the TM lamp goes off. 

4.03 Perform the test as follows. 

(1) Ensure that data set is not tran~mitting or 
receiving data . 

(2) Firml y depress and hold LT switch for at 
least 15 seconds. 

Note: If LT switch is depressed slowly, TM 
lamp may go off in a nondefi>ctive data set. 

Requirement : TM lamp remains lighter! 
while LT switch is depressed. 

rn1 If requirement specified in (2! is not met, 
rt>peat (2) four more t1111Ps. 

Requirement: TM lamp remains lighted 
during all four repeats. 

B. Remote Test 

4.04 This test allo11·s a test center to check the 
data set transmitter and receiver and the 

faeilities connecting the data s,•t and the test center. 
The customer interface is not cheeked. 

2-Wire Private Line 

4.05 For a 2-wire private line, the data set RT 
switch c:inditions the data set for testing 

by a test center . Perform the test as follows. 
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ARE TEST 
RESULTS 

SATISFACTORY 

YES 

IS THIS 
FIRST DATA 
SET 

INSTALLATION 
COMPLETE FOR 
FIRST DATA SET 

* ENSURE DATA SET IS COMPLETELY 
PLUGGED INTO CONNECTOR IN 
HOUSING. 

REPLACE 
DATA SET 

NOTIFY 
SUPERVISION 

POSSIBLE PRIVATE 
LINE TROUBLE. 
REFER TD SECTION 
314-410-500 

PERFORM COMPROMISE 
DELAY EQUALIZATION 
AND END-TO-ENO BLOCK 
ERROR TESTS 

TURN EQUIPMENT 
OVER TD CUSTOMER 

YES 

IS SERVICE 
SA TISFACTDRY 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

ARE TEST 
RESULTS 
SATISFACTORY 

PERFORM COMPROMISE 
AMPLITUDE EQUALIZATION 
AND ENO-TO-END BLOCK 
ERROR TESTS 

Fig. 2-lnstallation Test Sequence (2-Wire Private Line) 

(1) Contact test center and request a remote 
test. 

Requirement: On data set, all indicator 
lamps are lighted. 

(2) When directed by test center, depress RT 
switch. 

Pctge 4 

(3) Test center performs remote test. 



ARE TEST 
RESULTS 
SA TIS FACTORY 

YES 

IS THIS 
FIRST DATA 
SET t 

NO 

PERFORM 
DIGITAL 
LOOPBACK 
TEST 

REPLACE 
DATA SET 

DS 202T 2-33 
155 2, SECTION 592-031-501 

<· ENSURE DATA SET IS COMPLETELY 
PLUGGED INTO CONNECTOR IN 
HOUSING. 

t IT IS RECOMMENDED THAT THE 
FIRST SET IN A MULTIPOINT 
SYSTEM BE THE MASTER STATION. 

TURN EQUIPMENT 
OVER TO CUSTOMER 

NOTIFY 
SUPERVISION 

POSSIBLE PRIVATE 
LINE TROUBLE. 
REFER TO SECTION 
314-410-500 

INSTALLATION 
COMPLETE FOR 
FIRST DATA SET. 
LEAVE RT SWITCH 
DEPRESSED 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

PERFORM COMPROMISE 
AMPLITUDE EQUALIZATION 
AND END-TO-END BLOCK 
ERROR TESTS 

ARE TEST 
RESULTS 
SATISFACTORY 

IS CPE BIT NO 
RATE ABOVE 
1400 BPS 

YES 

PERFORM COMPROMISE 
DELAY EQUALIZATION 
AND END-TO-END BLOCK 
ERROR TESTS 

Fig. 3-lnstallation Test Sequence (4-Wire Private Line) 
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RECEIVE TROUBLE REPORT 

HAVE CUSTOMER AT EACH 
STATION PERFORM LOCAL 
SELF TEST 

YES 

VERITY WITH CUSTOMER 
THAT CUSTOMER PROVIOED 
EQUIPMENT IS OPERATING 
PROPERLY 

IS CUSTOMER 
PROVIDED EQUIPMENT 
OPERATING PROPERLY 

NO 

CLOSE TROUBLE 
REPORT 

NOTIFY 
SUPERVISION 

rs TEST 
CENTER 
AVAILABLE 

NO 

DISPATCH TO 
STATION TO 
TEST DATA SET 

REQUEST TEST 
CENlER PERFORM 
REMOTE TEST TO 
STAlION A 

YES 

REQUEST TEST 
CENTER PERFORM 
REMOTE TEST TO 
STATION B 

NOTIFY 
SUPERVISION 

NO 

POSSIBLE PRIVATE 
LINE TROUBLE. 
REFER TO SECTION 
314-410-500 

Fig. 4-Clearing Trouble Report (2-Wire or 4-Wire Private Line) 

(4) When directed by test center, releaBe RT 
switch. 

Requirement: TM lamp goes off. 

4-Wire Private Line 

4.06 For a 4-wire private line, test data is 
generated and transmitted by a test center. 

The data set RT switch loops back this data 
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internally from the receiver output to the transmitter 
input of the data set. The data is retransmitted, 
received by the test center, and compared to the 
original data. Perform the test as follows. 

(1) Contact test center and request a remote 
test. 

(2) When directed by test center, depress RT 
switch. 
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START * ENSURE DATA SET IS COMPLETELY 
PLUGGED INTO CONNECTOR IN HOUSING. 

PERFORM LOCAL 
SELF TEST* PERFORM 

INSTALLATION 
TESTS. 

ARE 

REPLACE 
DATA SET 

TEST RESULTS 
SATISFACTORY 

PERFORM 
END-TO-END 
START-STOP 
DISTORTION, 
PARITY, AND 
ENO-TO-END 
BLOCK ERROR 
TESTS 

YES 

PERFORM ANALOG 
LOOPBACK AND 
ANALOG LOOPBACK 
START-STOP 
DISTORTION 
TESTS 

NO 
VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

PERFORM REVERSE 
CHANNEL TEST 

NOTIFY 
SUPERVISION 

NO 

CLOSE TROUBLE 
REPORT 

Fig. 5-Maintenance Test Sequence (2-Wire Private Line) 

Requirement: On data set, only ON and 
TM indicator lamps are lighted. 

(3) Test center performs remote test. 

(4) When directed by test center, release RT 
switch. 

STEP ACTION 

1 Connect data set to DTS using interface cable 
and EIA adapter cord provided with DTS. 

Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
cord is equipped with a female 37-pin connector 
and a male 25-pin connector. Connect interface 
cable from DATA SET (DCE) connector on 

Requirement: TM lamp goes off. 

C. Initial Test Setup for 921 A DTS 

4.07 Perform the initial tm;t setup for the 921A 
DTS when used to test DS 202T as follows. 

VERIFICATION 
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STEP 

START 

ACTION VERIFICATION 

* ENSURE DATA SET IS COPPLETELY 
PLUGGED INTO CONNECTOR IN HOUSING. 

PERFORM LOCAL 
SELF TEST* 

PERFORM ANALOG 
LOOPBACK ANO 
ANALOG LOOPBACK 
START-STOP 
DISTORTION 
TESTS 

PERFORM 
INSTALLATION 
TESTS. 

ARE 
TEST RESULTS 
SATISFACTORY 

ARE 
TEST RESULTS 
SATISFACTORY 

PERFORM DIGIT AL 
LIJOPBACK TEST 

PERFORM 
ENO-TO-END 
START-STOP 
DISTORTION, 
PARITY, ANO 
ENO-TO-END 
BLOCK ERROR 
TESTS 

NOTIFY 
SUPERVISION 

REPLACE 
DATA SET 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

CLOSE TROUBLE 
REPORT 

Fig. 6-Maintenance Test Sequence (4-Wire Private Line) 

DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 
customer interface connector on data set. 

2 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

3 

4 

5 
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Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs self tests. 



STEP ACTION 

test is ended and the DTS recycles to this 
step. 

6 Remove EIA RS-232-C interface module from 
storage and ensure that all 25 interface module 
switches are in TERM position. 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position 
except that switch 11 is in OPEN position. 

11 

12 

13 

14 

Enter 25 on keyboard. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (• ). 

Press GO. 

Enter 12. 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

D. Analog Loopback Test 

4.08 In this test, an analog loopback block error 
run is performed, the CA-CB (RS-CS) interval 

is checked, and the CA-CF (RS-RLSD) interval is 
checked. The reverse channel is also checked, if 
it is installed in the data set. The block error 
run checks the data set transmitter and receiver 
and the customer interface. Test data is generated 
by the 921A DTS and looped back internally from 
the data set transmitter output to the receiver 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

OS 202T 2-33 
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VERIFICA TIION 

If DTS is defective, display reads
TEST FAILED. 
If DTS is satisfactory, display reads
DATA SET: 

Display reads
DATA SET: 25 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

input. The received data is compared to the 
original data by the DTS. Data errors are indicated 
by the DTS display. The CA-CB interval check 
measures the interval between the time the 
request-to-send lead is turned o,n and the clear-to-send 
lead turns on. The CA-CF interval check measures 
the interval between the beginning of the line 
signal and the on condition of the received line 
signal detector lead. 

4.09 Perform the test as follows. 

VERIFICA l'ION 

Display reads
TEST SEQ: 
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STEP ACTION 

Note: If GO or TST is pressed at an 
unauthorized point in the following tests, the 
test in progress is ended and the DTS recycles 
to the start of that test (last preceding step 
that display read TEST SEQ:). 

Block Error Run 

2 

3 

4 

5 

6 

7 

8 

9 
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On data set, depress AL switch. 

On DTS, enter 55. 

Press GO. 

Enter 1. 

Enter 5. 

Enter 2. 

Enter 01024. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

VERIFICATION 

TM lamp lights. 

Display reads
TEST SEQ: 55 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Display then reads (briefly)-
SELI~CT ERROR TEST 
Display then reads--
D=DT 0=SP l=MK 2=2047 5=511 6•=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads--
l=BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????:' BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Dispi.ay reads (briefly)-
0060 SECONDS 
DispLay then reads-
ELK RCVD=0000 ERR=000O 
From this point, display counts num her of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSY:~. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 



STEP 

10 

ACTION 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

Press TST. 

Note: If option ZN (continuous carrier IN) 
is installed in data set, omit Steps 11 through 
13. 

Clear-to-Send Interval Test 

11 

12 

13 

Enter 30. 

Press GO. 

Note 1: This test cannot be performed 
while an associated channel interface unit (DAS 
828-type, DAS 829-type, or equivalent) is in 
the facility loopback mode. 

Note 2: Only the option actually installed 
in the data set need be tested. 

Note 3: To repeat test, press A. 

Press TST. 

Received Line Signal Detector Interval Test 

14 If option ZN (continuous carrier IN) is installed 
in data set, remove this option and install 
option ZO (continuous carrier OUT). 

15 Enter 31. 

16 Press GO. 

DS 202T 2-33 
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VERIFICA.TION 

Requirement: No blocks in error. 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 30 

Display reads RS-CS (CA-CB) interval m 
milliseconds. 

Requirement: 

Option M-7 to 9 ms 
Option K-28 to 32 ms 
Option J-56 to 64 ms 
Option G-170 to 191 ms 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 31 

Display reads RS-RLSD (CA-CF) interval in 
milliseconds. 
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STEP 

17 

ACTION 

Note 1: Only the option actually installed 
in the data set need be tested. 

Note 2: To repeat test, press A. 

Press TST. 

18 If option ZO was installed in data set in Step 
14, remove this option and install option ZN. 

Analog Loopback Reverse Channel Test (Does Not 
Apply to OS 202T-ll) 

19 

20 

21 

22 

23 

24 

25 
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Note: If reverse channel is not installed in 
data set, omit Steps 19 through 2!!. 

Enter 47 48 38 47. 

Press GO. 

Enter 05 09. 

Enter 15 10. 

Enter 16 11. 

Enter 10 05. 

Note: Steps 19 through 22 conditioned DTS 
to control request-to-send (Sl), secondary 
request-to-send (S2), and data terminal ready 
(S3), and to monitor secondary received line 
signal detector on.ASSIGN ABLE 1 indicator. 

Press GO. 

VERIFICATION 

Requirement: 

Option Q-5.7 to 8 ms 
Option N-19 to 22 ms 

Display reads-
TEST SEQ: 

Display reads-
TEST SEQ: 47 48 38 47 

Display reads (briefly)
TEST COMPLETE 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
SW CONN: X=05 Y=09 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
SW CONN: X=l5 Y=l0 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
SW CONN: X=l6 Y=ll 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
SW CONN: X=lO Y=05 
Display then reads
SW CONN: X=?? Y=?? 

Display reads (briefly)
TEST INTERRUPTED 



STEP 

26 

27 

28 

29 

30 

ACTION 

Note: Sl is controlled by key 1; S2 is 
controlled by key 2; S3 is controlled by key 
3. S4 is not used. 

Press keys 1, 2, and 3 until state of Sl, S2, 
and S3 are as shown in verification. Disregard 
S4. 

Press key 1. 

Press keys 1 and 2. 

Press GO. 

On data set, release AL switch. 

E. Digital Loopback Test (4-Wire Private Line) 

4.10 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interface at the 
distant data set is not checked. Test data is 
generated by the 921A DTS and transmitted by 
the local data set. This data is looped back 

DS 202T 2-33 
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VERIFICATION 

For Version 2 and higher DTS: 
Display then reads (briefly)-
CROSS CONNECTIONS MANUALLY SET 

Display then reads state of controlled switches. 
A typical display might read-
Sl=OFF S2=OFF S3=ON S4=OFF 

Display reads-
Sl =OFF S2=ON S3=ON S4=01''F 

Requirement: ASSIGNABLE 1 indicator 
lights. 

Display reads-
Sl =ON S2=ON S3=ON S4=OFF 

Requirement: ASSIGNABLE 1 indicator 
goes off. 

Display reads-
SI =OFF S2=OFF S3=ON S4=OFF 

Requirement: ASSIGNABLE 1 indicator 
remains off. 

Display reads (briefly)
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (briefly)-
CROSS CONNECTIONS MANUALLY SET 

Display then reads (briefly)-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

TM lamp goes off. 

internally from the receiver output to the transmitter 
input of the distant data set and retransmitted. 
The data is received by the local data set and 
compared to the original data by the DTS. Data 
errors are indicated by the DTS display. 

4. 11 Perform the test as follows. 
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STEP 

2 

3 

4 

5 

6 

7 

8 

ACTION 

Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Contact distant data station and have RT 
switch on data set depressed. 

On DTS, enter 55. 

Press GO. 

Enter 1. 

Enter 5. 

Enter 2. 

Enter 01024. 

9 Enter 0900. 
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Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

VERIFICATION 

Display reads
TEST SEQ: 

TM lamp lights on distant data set. 

Display reads
TEST SEQ: 55 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Display reads (briefly)
TR.ANSMITTER=l 1=921 2==914 3=903 
Display then reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 t>=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = E:IT ERRORS 2==BLOCK ERRORS 

Display reads-
???!'? BITS IN A BLOCK 

Display reads (briefly)-
010~:4 BITS IN A BLOCK 
Display then reads-
?m SECONDS 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
If ,,ync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated · 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 



STEP 

10 

ACTION 

Contact distant data station and have RT 
switch on data set released. 

OS 202T 2-33 
ISS 2, SECTION 592-031-501 

VERIFICATION 

Requirement: Total blocks in error are 
less than 12. 

TM lamp goes off on diistant data set. 

F. Compromise Amplitude Equalization Test 

4. 12 This test determines the proper compromise 

option ZW is installed. Option ZU (maximum 
compromise delay equalization) should be installed 
during this test and should remain installed. 

Note: This test is required only for DS 
202T-L1A operating over unconditioned channels 
at bit rates from 1000 to 1400 bps. 

amplitude equalization option (ZX or ZW) to 
install in DS 202T-LlA. Four 90-second bit error 
tests are made, two with option ZX installed 
(minimum compromise amplitude equalization) and 
two with option ZW installed (maximum compromise 
amplitude equalization). The option that has the 
lowest number of bits in error in any of the four 
tests is then installed. If there is no difference, 

2-Wire Private Line (Half Duplex) 

4. 13 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct a 
compromise amplitude equalization test. 

Note 1: If distant station is not equipped 
with a 921A DTS, use a test set that provides 
at least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

Note 2: Procedure at transmitting station 
must be performed first. 

At transmitting station, perform Steps 2 
through 6. 

2 

3 

4 

5 

Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter first two digits of bit rate 
used by customer-provided equipment (CPE). 
Display in Step 13 reads digits entered. 

Enter 53. 

Press GO. 

Enter 6. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 53 

Display reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=:2047 5=511 6=63 

Display reads-
63 BIT ERROR TEST 
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SECTION 592-031-50 l 

STEP 

6 

ACTION 

Place data set in data mode. 

At receiving station, perform Steps 7 
through 20. 

7 Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter first two digits of bit rate 
used by customer-provided equipment (CPE). 
Display in Step 13 reads digits entered. 

8 Install options ZU and ZX in data set. 

9 On DTS, enter 54. 

10 Press GO. 

11 Enter code for DTS at transmitting station. 

12 Enter 6. 

13 Enter 1. 

14 Place data set in data mode. 

15 Enter 00!l0. 
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Note: To perform functions listed below, 
press associated key. Keys A through D 
function at receiving station only. Keys E 
and F function at transmitting station only. 

VERIFICATION 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read--
63 BIT ERROR TEST 

Display reads
TE:ST SEQ: 

Di:iplay reads
TE:ST SEQ: 54 

Di:iplay reads-
TRANSMITTER= '? 1=921 2=914 3=!!03 

Typical display reads (briefly)
TRANSMITTER=l 1=!!21 2=!l14 3,=!J03 
Display then reads (briefly)-
SE:LECT ERROR TEST 
Di:iplay then reads-
D•• DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)--
63 BIT ERROR TJ<:ST 
Display then reads-
1 = BIT ERRORS ~!=BLOCK ERRORS 

Display reads
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Di8play continues to read-
???? SECONDS 



STEP 

KEY 

ACTION 

FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

16 Record number of bits in error. 

17 Repeat test one time, by pressing A on DTS, 
and again record number of bits in error. 

18 Remove option ZX and install option ZW in 
data set. 

19 Repeat test two times and each time record 
number of bits in error. 

20 Select option (ZX or ZW) that had the lowest 
number of bits in error in any of the four 
tests, and install selected option in data set. 
If there is no difference, install option ZW in 
data set. 

21 Perform the compromise amplitude equalization 
test in the opposite direction. The receiving 
station now becomes the transmitting station. 

4-Wire Private Line (Full Duplex) 

4.14 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct a 
compromise amplitude equalization test. 

Note: If distant station is not equipped with 
a 921A DTS, use a test set that provides at 
least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

OS 202T 2-33 
ISS 2, :SECTION 592-031-501 

VERIFICATION 

Display reads (briefly)--
0090 SECONDS 
Display then reads-
0000 BITS IN ERROR 
From this point, display counts number of 
bits in error. If sync is lost during test, 
display flashes OSYN. If this occurs, test 
must be repeated by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, and total bits in error. 

VERIFICATION 
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SECTION 592-031-501 

STEP ACTION 

At both stations, perform Steps ~1 through 
15. 

2 Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter first two digits of bit rate 
used by customer-provided equipment (CPE). 
Display in Step 13 reads digits entered. 

3 Install options ZU and ZX in data set. 

4 On DTS, enter 55. 

5 Press GO. 

6 Enter code for DTS at other station. 

7 Enter 6. 

8 Enter 1. 

9 Place data set in data mode. 

10 Enter 0090. 
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Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in teBt. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

VERIFICATION 

DiBplay reads
TEST SEQ: 

Di:iplay reads
TEST SEQ: 55 

Di:;play reads-
TRANSMITTER=? 1=921 2=914 3=903 

Typical display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Di:,play then reads (briefly)-
SE:LECT ERROR TEST 
Display then reads-
D=• DT 0=SP l=MK 2=2047 5=511 6=63 

Diaplay reads (briefly)-
63 BIT ERROR TEST 
Di.,play then reads-
l=BIT ERRORS 2=BLOCK ERRORS 

Display reads
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)-
0090 SECONDS 
Display then reads-
0000 BITS IN ERROR 
From this point, display counts number of 
bits in error. If sync is lost during test, 
dh,play flashes OSYN. If this occurs, test 
must be repeated by pressing A. 



STEP ACTION 

11 Record number of bits in error. 

12 Repeat test one time, by pressing A on DTS, 
and again record number of bits in error. 

13 Remove option ZX and install option ZW in 
data set. 

14 Repeat test two times and each time record 
number of bits in error. 

15 Select option (ZX or ZW) that had the lowest 
number of bits in error in any of the four 
tests, and install selected option in data set. 
If there is no difference, install option ZW in 
data set. 

DS 202T 2-33 
ISS 2, SIECTION 592-031-501 

VERIFICA noN 

At end of test, display reads TEST COMPLETE, 
total sync losses, and total bits in error. 

G. Compromise Delay Equalization Test be installed during this test and should remain 
installed. 

4.15 This test determines the proper compromise 
delay equalization option (ZV or ZU) to install 

in DS 202T-Ll (series 6 and higher) or DS 202T-L1A. 
Four 180-second start-stop distortion tests are made, 
two with option ZV installed (minimum compromise 
delay equalization) and two with option ZU installed 
(maximum compromise delay equalization). The 
option that has the lowest peak distortion in any 
of the four tests is then installed. If there is no 
difference, option ZU is installed. Option ZW 
(maximum compromise amplitude equalization) should 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct a 
compromise delay equalization test. 

Note: Procedure at transmitting station 
must be performed first. 

Note: This test is required only for DS 
202T-Ll (series 6 and higher) or DS 202T-L1A 
operating over channels with C2 conditioning 
at bit rates above 1400 bps. 

2-Wire or 4-Wire Private Line (Half Duplex) 

4.16 Perform the test as follows. 

Note: A 911-type DTS can be used at the 
distant data station. 

VERIFICATION 

At transmitting station, perform Steps 2 
through 8. 

2 Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter 18. Display in Step 13 reads 
BIT RATE: 18. 

Display reads
TEST SEQ: 
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STEP 

3 

4 

5 

6 

7 

8 

ACTION 

Enter 52. 

Press GO. 

For Version 2 and higher DTS, enter 0. 

Enter 2. 

Place data set in data mode. 

Press A. 

At receiving station, perform Steps 9 
through 25. 

9 Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter 18. Display in Step 13 reads 
BIT RATE: 18. 

10 Install options ZW and ZV in data set. 

11 For Version 1 DTS, enter 36. 

12 For Version 1 DTS, enter 0. 
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VERIFICATION 

Display reads
Tl~ST SEQ: 52 

For Version 1 DTS: 
Display reads-
TRMT: l=MAN 2=CONT 

For Version 2 and higher DTS: 
Display reads-
PARITY =? (0=EVEN l=ODD) 

Display reads (briefly)
PARITY=0 (0=EVEN l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

For Version 2 and higher DTS: 
D:splay reads (briefly)
TRMT=2 (l=MAN 2=CONT) 

Di.splay then reads-
PRESS A TO START 
On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

For Version 1 DTS: 
Display reads-
SENDING ASCII MESSAGE 

For Version 2 and higher DTS: 
Display reads (briefly)-
CS MUST BE ON TO TRANSMIT 
Display then reads-
SENDING MESSAGE 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 36 RS=? (0 OR 1) 

Display reads-
TE:ST SEQ: 36 RB=0 (0 OR 1) 



STEP 

13 

14 

15 

16 

17 

18 

19 

20 

ACTION 

For Version 1 DTS, press GO. 

Enter 79. 

For Version 2 and higher DTS, press GO. 

For Version 2 and higher DTS, enter 1. 

Enter 40. 

For Version 1 DTS, press GO. 

Place data set in data mode. 

Enter 0180 and after about 2 seconds, press 
C. 

Note: 'l'o perform functions listed below, 
press associated key. 

KEY FUNCTION 

A* Repeat test. 
B* Display time remaining in test. 
C Clear display. 
D* End test. 
*Version 2 and higher DTS. 

21 Record peak distortion. 

OS 202T 2-33 
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VERIFICATION 

Display reads (briefly)-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER ??% 

Display reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)--
MODE=l (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER ??% (MAX=49%) 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER 40% 

For Version 2 and higher DTS: 
Display reads (briefly)--
HITS OVER 40% (MAX=49%) 

Display then reads
???? SECONDS 

Display reads
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)--
0180 SECONDS 
Display then reads-
PEAK =00% HITS=00/~10 AVG BIAS=00% 
At end of test, display readH TEST COMPLETE 
and test results. 
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STEP ACTION 

22 Repeat test one time and again record peak 
distortion. 

Note: To repeat test-For Vernion 1 DTS, 
press TST on DTS and repeat Steps 14 through 
20. For Version 2 and higher DTS, press A 
on DTS. 

23 Remove option ZV and install option ZU in 
data set. 

24 Repeat test two times and each time record 
peak distortion. 

25 Select option (ZV or ZU) that had the lowest 
peak distortion in any of the four tests, and 
install selected option in data set. If there 
is no difference, install option ZU in data set. 

26 Perform the compromise delay equalization 
test in the opposite direction. The receiving 
station now becomes the transmitting station. 

4-Wire Private Line (Full Duplex) (Version 2 and 
Higher DTS) 

4. 17 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct a 
compromise delay equalization test. 

At both stations, perform Steps 2 through 
16. 

2 

3 

4 

5 
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Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter 18. Display in Step 13 reads 
BIT RATE: 18. 

Enter 52 79. 

Press GO. 

Enter 0. 

VERIFICATION 

Note: A 911-type DTS can be used at the 
di,,tant data station. 

VERIFICATION 

Di,play reads
TEST SEQ: 

Display reads
TEST SEQ: 52 79 

Display reads-
PARITY =? (0=EVEN, l=ODD) 

Di:;play reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 



STEP 

6 

7 

8 

9 

10 

11 

ACTION 

Enter 2. 

Note: Ignore display, PRESS A TO START 

Press GO. 

Enter 2. 

Enter 40. 

Place data set in data mode. 

Enter 0180 and after about 2 seconds, press 
C. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

12 Record peak distortion. 

13 Repeat test one time, by pressing A on DTS, 
and again record peak distortion. 

14 Remove option ZV and install option ZU in 
data set. 

15 Repeat test two times and each time record 
peak distortion. 

DS 202T 2-33 
155 2, SEC:TION 592-031-501 

VERIFICATION 

Display then reads
TRMT='/ (l=MAN 2=CONT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Display reads (briefly)
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER ??% (MAX=49%) 

Display reads (briefly)-
HITS OVER 40% (MAX=049%) 
Display then reads-
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)-
0180 SECONDS 
Display then reads-
PEAK =00% HITS=00/40 AVG BIAS=00% 
At end of test, display reads TEST COMPLETE 
and test results. 
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STEP ACTION 

16 Select option (ZV or ZU) that had the lowest 
peak distortion in any of the four tests, and 
install selected option in data set. If there 
is no difference, install option ZU in data set. 

H. End-to-End Block Error Test 

4. 18 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are also 
checked. Identical test data is generated by 921A 
DTSs at both data sets. This data is transmitted 
by one of the data sets and compared to the data 
generated by the DTS at the receiving data set. 
Data errors are indicated by the DTS display. 

STEP 

Note 1: For DS 202T-L1A operating over 
unconditioned channels at bit rates from 1000 
to 1400 bps, perform the compromise amplitude 
equalization test before performing the end-to-end 
error test. If the compromise amplitude 
equalization test is not required, ens11re that 
option ZW (maximum compromise amplitude 

ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end block error test. 

Note 1: If distant station is not equipped 
with a 921A DTS, use a test set that provides 
at least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

Note 2: Procedure at transmitting station 
must be performed first. 

VERIFICATION 

equalization) is installed in the data set before 
performing the end-to-end error test. 

Note 2: For DS 2021'-Ll (series 6 and 
higher) and DS 202T-L1A operating over 
cnannels with C2 conditioning at bit rates 
above 1400 bps, perform the compromise delay 
equalization test before performing the end-to-end 
error test. If the compromise delay equalization 
test is not required, ensure that option ZU 
(maximum compromise delay equalization) is 
installed in the data set before performing 
t:ile end-to-end error test. 

2-Wire Private Line (Half Duplex) 

4. 19 Perform the test as follows. 

VERIFICATION 

At transmitting station, perform Steps 2 
through 6. 

2 
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Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter first two digits of bit rate 
used by customer-provided equipment (CPE). 
Display in Step 13 reads digits entered. 

Enter 53. 

Display reads
TEST SEQ: 

Display reads
'I'EST SEQ: 53 



STEP 

4 

5 

6 

ACTION 

Press GO. 

Enter 6. 

Place data set in data mode. 

At receiving station, perform Steps 7 
through 15. 

7 

8 

9 

10 

11 

12 

13 

14 

Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter first two digits of bit rate 
used by customer-provided equipment (CPE). 
Display in Step 13 reads digits entered. 

Enter 54. 

Press GO. 

Enter code for DTS at transmitting station. 

Enter 6. 

Enter 2. 

Enter 01024. 

Place data set in data mode. 

DS 202T 2-33 
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VERIFICATION 

Display reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=:W47 5=511 6=63 

Display reads-
63 BIT ERROR TEST 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read-
63 BIT ERROR TEST 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 54 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Typical display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Display then reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
63 BIT ERROR TEST 
Display then reads-
1 =BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 
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STEP ACTION 

15 Enter 0900. 

Note: To perform functions listed below, 
press associated key. Keys A through D 
function at receiving station only. Keys E 
and F function at transmitting station only. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

16 Perform the end-to-end block error test in 
the opposite direction. The receiving station 
now becomes the transmitting station. 

4-Wire Private Line (Full Duplex) 

4.20 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to--end block error test. 
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Note: If distant station is not equipped with 
a 921A DTS, use a test set that provides at 
least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

VERIFICATION 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
BLK RCVD=0000 ERR=0000 
)i'rom this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error . 

.Requirement: Total blocks in error are as 
follows: 

1000 bps-less than 10 
1200 bps-less than 12 
1400 bps-less than 14 
1600 bps-less than 16 
1800 bps-less than 18 

VERIFICATION 



STEP ACTION 

At both stations, perform Steps 2 through 
9. 

2 

3 

4 

5 

6 

7 

8 

Ensure that initial test setup described in 
paragraph 4.07 has been performed, except 
in Step 13 enter first two digits of bit rate 
used by customer-provided equipment (CPE). 
Display in Step 13 reads digits entered. 

Enter 55. 

Press GO. 

Enter code for DTS at other station. 

Enter 6. 

Enter 2. 

Enter 01024. 

9 Enter 0900. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

DS 202T 2-33 
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VERIFICA TIO~I 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Typical display reads (briefly)
TRANSMITTER=l 1=921 :~=914 3=903 
Display then reads (briefly)-
S~LECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=204'7 5=511 6=63 

Display reads (briefly)-
63 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=00O0 
From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during teBt, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
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STEP ACTION VERIFICATION 

total sync losses, total blocks received, and 
total blocks in error. 

Ri~quirement: Total blocks in error are as 
follows: 

1000 bps-less than 10 
1200 bps-less than 12 
1400 bps-less than 14 
1600 bps-less than 16 
1800 bps-less than 18 

I. Reverse Channel Test 

4.21 This test checks the interface circuits used 
with the reverse channel. The 921A DTS 

and a test center are required for the test. The 

test center must be capable of transmitting a 387-Hz 
tone to the data set and measuring the frequency 
of the tone received from the data set. 

4.22 Perform the test as follows. 

STEP ACTION 

1 Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

2 Enter 39. 

3 Press GO. 

4 Contact test center and request test center 
to send a 387-Hz tone at -12 dBm at the 0 
TLP. 

5 Request test center to measure frequency of 
reverse channel tone received from data set. 

J. Analog Loopback Start-Stop Distortion Test (Version 
2 and Higher DTS) 

4.23 This test uses the 921A DTS to measure 
three types of start-stop distortion, as 

follows. 

STEP 
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ACTION 

Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Note: Procedure in Step 13 of paragraph 
4.07 is for DS 202T-Ll with reverse channel. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 39 

Display reads
SRLSD IS OFF 

Display reads
SRLSD IS ON 
After several seconds, display reads
SRS IS ON 

Requirement: 377 to 397 Hz 

• Peak distortion 

• Number of "hits" above a specified threshold 

• Average bias distortion. 

4.24 Perform the test as follows. 

VERIFICATION 

Display reads
TEST SEQ: 



STEP ACTION 

For DS 202T-Ll without reverse channel and 
for DS 202T-L1A with or without reverse 
channel, enter 18 in Step 13. Display in Step 
13 reads BIT RATE: 18. 

2 If option ZU (maximum compromise delay 
equalization) is installed in DS 202T-Ll, remove 
this option and install option ZV (minimum 
compromise delay equalization). 

3 If option ZY (basic channel condition) is installed 
in DS 202T-L1A, remove this option and install 
option ZZ (C2 channel condition). 

4 

5 

6 

7 

8 

9 

10 

l1 

On data set, depress AL switch. 

On DTS, enter 52 79. 

Press GO. 

Enter 0. 

Enter 2. 

Note: Ignore display, PRESS A TO START 

Press GO. 

Enter 2. 

Enter YY. 

Note: Select the two digits to be entered 
for YY from the values shown in the PEAK 
column in Table A. 

Enter 0090 and after about 2 seconds, press 
C. 

Note: To perform functions listed below, 

DS 202T 2-33 
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VERIFICATION 

TM lamp lights. 

Display reads
TEST SEQ: 52 79 

Display reads-
PARITY =? (0=EVEN, l=ODD) 

Display reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Display reads (briefly)-
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads--
HITS OVER ??% (MAX=49%) 

Display reads (briefly)-
HITS OVER YY% (MAX•=49%) 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0090 SECONDS 
Display then reads-
PEAK =00% HITS=00/YY AVG BIAS=00% 
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STEP 

13 

ACTION 

press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

On data set, release AL switch. 

TABLE A 

VERIFICATION 

At end of test, display reads TEST COMPLETE 
and test results. 

R,equirements: As shown in Table A. 

TM lamp goes off. 

ANALOG LOOPBACK START-STOP DISTORTION 

202T- REVERSE MAXIMUM DISTORTION 
TYPE CHANNEL 

PEAK 

In 19 
Ll 

Out 34 

In 25 
LIA 

Out 21 

14 If option ZV (minimum compromise delay 
equalization) was installed in DS 202T-Ll in 
Step 2, remove this option and install option 
ZU (maximum compromise delay equalization). 

15 If option ZZ (C2 channel condition) was installed 
in DS 202T-L1A) in Step 3, remove this option 
and install option ZY (basic channel condition). 

K. End-to-End Start-Stop Distortion Test 

4.25 This test uses the 921A DTS to measure 
thr.:,e types of start-stop distortion, as 

follows. 

• Peak distortion 

• Number of "hits" above a specified threshold 

• Average bias distortion. 
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HITS AVG BIAS 

00/19 05 

00/34 13 

00/25 07 

00/21 06 

Nott! 1: For DS 202T-L1A operating over 
unconditioned channels at bit rates from 1000 
to 1400 bps, perform the compromise amplitude 
equalization test before performing the end-to-end 
start-stop distortion test. If the compromise 
amplitude equalization test is not required, 
ensure that option ZW (maximum compromise 
amplitude equalization) is installed in the data 
set before performing the end-to-end start-stop 
distortion test. 

Note 2: For DS 202T-Ll (series 6 and 
higher) and DS 202T-L1A operating over 
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channels with C2 conditioning at bit rates 
above 1400 bps, perform the compromise delay 
equalization test before performing the end-to-end 
start-stop distortion test. If the compromise 
delay equalization test is not required, ensure 
that option ZU (maximum compromise delay 
equalization) is installed in the data set before 
performing the end-to-end start-stop distortion 
test. 

2-Wire or 4-Wire Private line (IHalf Duplex) 

4.26 Perform the test as fol:lows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-stop distortion test. 

Note: Procedure at transmitting station 
must be performed first. 

At transmitting station, perform Steps 2 
through 8. 

2 

3 

4 

5 

6 

Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Note: Procedure in Step 13 of paragraph 
4.07 is for unconditioned channels. For 
channels with C2 conditioning, enter 18 in 
Step 13 of paragraph 4.07. Display in Step 
13 reads BIT RATE: 18. 

Enter 52. 

Press GO. 

For Version 2 and higher DTS, enter 0. 

Enter 2. 

Note: A 911-type DTS can be used at the 
distant data station. 

VERIFICA TIC)N 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 

For Version 1 DTS: 
Display reads-
TRMT: l=MAN 2=CONT 

For Version 2 and higher DTS: 
Display reads-
PARITY =? (O=EVEN l=ODD) 

Display reads (briefly)
PARITY=O (O=EVEN l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

For Version 2 and higher DTS: 
Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 
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STEP 

7 

8 

ACTION 

Place data set in data mode. 

Press A. 

At receiving station, perform Steps 9 
through 20. 

9 

11 

12 

13 

14 

15 
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Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Note: Procedure in Step 13 of paragraph 
4.07 is for unconditioned channels. For 
channels with C2 conditioning, enter 18 in 
Step 13. Display in Step 13 reads BIT RATE: 
18. 

For Version 1 DTS, enter 36. 

For Version 1 DTS, enter 0. 

For Version 1 DTS, press GO. 

Enter 79. 

For Version 2 and higher DTS, press GO. 

For Version 2 and higher DTS, enter 1. 

VERIFICATION 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

For Version 1 DTS: 
DiE,play reads-
SENDING ASCII MESSAGE 

For Version 2 and higher DTS: 
Display reads (briefly)-
CS MUST BE ON TO TRANSMIT 
Display then reads-
SENDING MESSAGE 

Dii;play reads
TEST SEQ: 

Display reads-
TE:ST SEQ: 36 RS=? (0 OR 1) 

Display reads-
TEST SEQ: 36 RS=0 (0 OR 1) 

Display reads (briefly)-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER ??% 

Display reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)--
MODE=l (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER ??% (MAX=49%) 



STEP 

16 

17 

18 

19 

20 

ACTION 

For unconditioned channels, enter 35. 

For channels with C2 conditioning, enter 40. 

For Version 1 DTS, press GO. 

Place data set in data mode. 

Enter 0180 and after about 2 seconds, press 
C. 

Note: To perform functions listed below, 
press associated key. 

DS 202T 2-33 
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VERIFICA Tl<ON 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER 35% 

For Version 2 and higher DTS: 
Display reads (briefly)-
HITS OVER 35% (MAX=49%) 
Display then reads-
???? SECONDS 

For Version 1 DTS: 
Display reads-
TEST SEQ: 79 HITS OVER 40% 

For Version 2 and higher DTS: 
Display reads (briefly)-
HITS OVER 40% (MAX,=49%) 
Display then reads-
???? SECONDS 

Display reads
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)-
0180 SECONDS 
Display then reads-
For unconditioned channels-
PEAK =00% HITS=00/35 AVG BIAS=00% 
For channels with C2 conditioning
PEAK=00% HITS=00/40 AVG BIAS=00% 
At end of test, display reads TEST COMPLETE 
and test results. 

Requirements: 

For unconditioned channels-
1. Less than 45% peak distortion. 
2. Less than 04/35 hits. 
3. Less than 15% average bias distortion. 
For channels with C2 conditioning-
1. Less than 45% peak distortion. 
2. Less than 05/40 hits. 
3. Less than 15% average bias distortion. 
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STEP ACTION 

KEY FUNCTION 

A* Repeat test. 
B* Display time remaining in test. 
C Clear display. 
D* End test. 
*Version 2 and higher DTS. 

21 Perform the end-to-end start-stop distortion 
test in the opposite direction. The receiving 
station now becomes the transmitting station. 

4-Wire Private Line (Full Duplex) (Version 2 and 
Higher DTS) 

4.27 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-stop distortion test. 

At both stations, perform Steps 2 through 
12. 

2 

3 

4 

5 

6 
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Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Note: Procedure in Step 13 of paragraph 
4.07 is for unconditioned channels. For 
channels with C2 conditioning, enter 18 in 
Step 13 of paragraph 4.07. Display in Step 
13 reads BIT RATE: 18. 

Enter 52 79. 

Press GO. 

Enter 0. 

Enter 2. 

Note: Ignore display, PRESS A TO START 

VERIFICATION 

Note: A 911-type DTS ran be used at the 
distant data station. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TE ST SEQ: 52 79 

Display reads-
PARITY =? (0=EVEN, l=ODD) 

Dil,play reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Di:,play then reads-
PRESS A TO START 



STEP 

7 

8 

9 

11 

12 

ACTION 

Press GO. 

Enter 2. 

For unconditioned channels, enter 35. 

For channels with C2 conditioning, enter 40. 

Place data set in data mode. 

Enter 0180 and after about 2 seconds, press 
C. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

OS 202T 2-33 
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VERIFICA'flON 

Display reads (briefly)-
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)--
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER ??% (MAX:=49%) 

Display reads (briefly)--
HITS OVER 35% (MAX:=49%) 
Display then reads-
???? SECONDS 

Display reads (briefly)--
HITS OVER 40% (MAX =49%) 
Display then reads-
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)--
0180 SECONDS 
Display then reads-
For unconditioned channels-
PEAK =00% HITS=00/3:5 AVG BIAS=00% 
For channels with C2 conditioning
PEAK=00% HITS=00/40 AVG BIAS=00% 
At end of test, display reads TEST COMPLETE 
and test results. 

Requirements: 

For unconditioned channels-
1. Less than 45% peak distortion. 
2. Less than 04/35 hits. 
3. Less than 15% aver:age bias distortion. 
For channels with C2 conditioning-
1. Less than 45% peak distortion. 
2. Less than 05/40 hits. 
3. Less than 15% average bias distortion. 
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L. Parity Test 

4.28 This test uses the 921A DTS to check the 
number of parity errors that occur in 

transmitting an ASCII format message. 

Note 2: For DS 202T-Ll (sf!ries 6 and 
higher) and DS 202T-L1A operating over 
channels with C2 conditioning at bit rates 
above 1400 bps, perform the compromise delay 
equalization test before performing the parity 
test. If the compromise delay equalization 
test is not required, ensure that option ZU 
(maximum compromise delay equalization) is 
installed in the data set before performing 
the parity test. 

Note 1: For DS 202T-L1A operating over 
unconditioned channels at bit rates from 1000 
to 1400 bps, perform the compromise amplitude 
equalization test before performing the parity 
test. If the compromise amplitude equalization 
test is not required, ensure that option ZW 
(maximum compromise amplitude equalization) 
is installed in the data set before performing 
the parity test. 

4.29 Perform the test as follows. 

Sl'EP ACTION 

ll Establish voice communication between the 
data stations and arrange to conduct a parity 
test. 

Note: Procedure at transmitting station 
must be performed first. 

At transmitting station, perform Steps 2 
through 8. 

2 

3 

4 

5 
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Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Note: Procedure in Step 13 of paragraph 
4.07 is for unconditioned channels. For 
channels with C2 conditioning, enter 18 in 
Step 13 of paragraph 4.07. Display in Step 
13 reads BIT RATE: 18. 

Enter 52. 

Press GO. 

For Version 2 and higher DTS, enter 0. 

Notti: A 911-type DTS can be used at the 
distarJt data station. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 

For Version 1 DTS: 
Display reads-
TRMT: l=MAN 2=CON'I' 

For Version 2 and higher DTS: 
Dis:Play reads-
PARITY =? (0=EVEN l=ODD) 

Display reads (briefly)
PARITY =0 (0=EVEN l=ODD) 
Display then reads-
TR"1T=? (l=MAN 2=CON'I') 



STEP 

6 

7 

8 

ACTION 

Enter 2. 

Place data set in data mode. 

Press A. 

At receiving station, perform Steps 9 through 15. 

9 

11 

12 

13 

14 

Ensure that initial test setup described in 
paragraph 4.07 has been performed. 

Note: Procedure in Step 13 of paragraph 
4.07 is for unconditioned channels. For 
channels with C2 conditioning, enter 18 in 
Step 13 of paragraph 4.07. Display in Step 
13 reads BIT RATE: 18. 

Enter 57. 

Enter 0. 

Press GO. 

Place data set in data mode. 

Press A. 

DS 202T 2-33 
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VERIFIC:A TION 

For Version 2 and higher DTS: 
Display reads (briefly)
TRMT=2 (l=MAN 2==CONT) 
Display then reads-
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

For Version 1 DTS: 
Display reads-
SENDING ASCII MESSAGE 

For Version 2 and higher DTS: 
Display reads (briefly)-
CS MUST BE ON TO TRANSMIT 
Display then reads-
SENDING MESSAGE 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 57 ? (0=EVEN l=ODD) 

Display reads (briefly)-
TEST SEQ: 57 0 (0=EVEN l=ODD) 
DISPLAY then reads-

Display reads
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO ST ART 

Display reads-
p ARITY ERRORS=00 
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STEP ACTION 

15, Conduct test for about 3 minutes. 

16 Perform the parity test in the opposite 
direction. The receiving station now becomes 
the transmitting station. 

5. REFERENCES 

5.01 Additional information concerning the testing 
of DS 202T is contained in the following 

publications: 

SECTION 

10'7-402-100 

314-410-500 

592-031-100 

592-031-150 

Page 38 
38 Pages 

TITLE 

921A Data Test Set-Description 
and Operation 

Voice Bandwidth Private Line 
Data Circuits-Tests and 
Requirements 

Data Set 202T-Transmitter-Re
ceiver-Description and Operation 

Data Set 202T-Transmitter
Receiver-Supplementary Informa
tion 

VERIFIC.A TION 

From this point, display counts number of 
parity errors. 

Requirement: 

For unconditioned channels
less than 4 parity errors. 
For channels with Cl! conditioning
less than 5 parity errors. 

SECTION 

592-031-200 

592-031-500 

666-511-50:~ 

999-100-142 

TITLE 

Data Set 202T-Transmitter-Re
ceiver-Installation and Connections 

Data Set 202T-Transmitter-Re
ceiver-Test Procedures and 
Maintenance 

Test of Data Services Provided 
by Data Set 202T From a Private 
Line Testroom 

Data Set 202T-How to Operate 
Manual 

5.02 Detailed information concerning DS 202T is 
contained in CD- and SD-1D243-01. 
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DAT A ST A TION USING DAT A SET 202T 

DESCRIPTION AND OPERATION 

CONTENTS 

l. GENERAL 

2. PHYSICAL DESCRIPTION 

3. FUNCTIONAL DESCRIPTION 

4. OPERATION 

5. REFERENCES 

l. GENERAL 

PAGE 

4 

7 

8 

1.01 This section contains a physical and functional 
description of the data station used with 

data set 202T. Operating procedures for normal 
t11se and for testing are also provided. 

1.02 This section is reissued to correct Fig. 4 
and 7. 

1.03 The purpose of the data station is to provide 
a multiple arrangement of data sets 202T. 

For a description of data set 202T, refer to Section 
692-031-100. Three typical station arrangements 
are described: 

• Up to 8 data sets with reverse channel (or 
16 data sets without reverse channel) in a 
39Al data mounting for installation in a 19-
or 23-inch relay rack (Fig. 1), or in a 40Bl 
data mounting in a KS-20018-L12A cabinet 

• Up to 16 data sets with reverse channel 
(or 32 data sets without reverse channel) in 
two 40Bl data mountings in a KS-20018-L12A 
cabinet 

• Up to 24 data sets with reverse channel 
(or 48 data sets without reverse channel) in 
three 40Bl data mountings in a KS-20018-LUA 
cabinet. 

2. PHYSICAL DESCRIPTION 

2.01 This part contains a physical description of 
the data mountings and cabinets which make 

up the data station. Power requirements and 
fusing information are also provided. 

A. 39A 1 Data Mounting 

2.02 The 39Al data mounting includes the necessary 
framework, wiring, and hardware to mount 

up to 8 data sets with reverBe channel, or up to 
16 data sets without reverse channel. All connections 
to the data sets (except power) must be made on 
wire-wrap terminals at the rear of the data mounting 
(Fig. 2). Each data set is inserted through guides 
in the top and bottom of the mounting into a 908C 
connector. The data sets are secured in the mounting 
by a retaining bar assembly which also serves as 
a labeling strip. 

2.03 The 39Al data mounting can be installed in 
19-inch or 23-inch relay racks where it is 

desired to permanently wire input-output connections 
rather than provide plug-in connections. It measures 
22.9 inches wide, 11-1/2 inches deep, and 7 inches 
high. The width may be shortened 4 inches by 
rotating the right-hand moulllting bracket. The 
weight is approximately 14.3 pounds without data 
sets installed. 

B. 40B1 Data Mounting 

2.04 The 40Bl data mounting (Fig. 3) has the 
same data set capacity as the 39Al; however, 

Electronic Industries Association (EIA) interface 
connection to the data sets is made on 25-pin 
KS-19087-L6 connectors. The cU1,tomer must provide 
a cable terminated in a Cinch or Cannon DB-19604-432 
plug equipped with a DB-51226-Jl hood. Connections 
to telephone lines are made on 50-pin connectors 
labeled Jl and J2 on the backplane. Each data set 
is inserted through guides in the top and bottom 
of the mounting into a 908L connector. The data 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Pagel 
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sets are secured in the mounting by a retammg 
bar assembl:,• which also scn•ps as a labeling strip. 

2.05 The 4081 data mounting measures approximately 
22.9 inches wide, 1:3.5 inches deep. and 7 

inches high. The width may be shortened 4 inches 
by rotating the iight-hand mounting bracket. The 
weight is approximately 20 pounds without data 
sets. As part of this data station, the 40B1 mounting 
is installed in a KS-20018-LllA or -Ll2A cabinet. 

C. Power Supply 

2.06 The power supply pro\'ided as part of the 
39Al or ,IOBl data mounting converts 117 

Vac into 24 \'ac for use by the data sets. The 
ac power to each pair of data sets is separately 
fused , as is the line side of the power supply . 
The fuses are accessible from thi> front of the 
mounting. and spare fuses are prO\·ided beneath 
the main power fuse. The power requirement of 
a data mounting containing 16 data sets is 
approximately 80 \\'alts at 105 to 129 volts ac. 
This is equi, ·alent to approximat ely 270 BTUs per 
hour. 

DATA SET 
FUSES 
( 70G) 

DATA SET IN 
POSITION I 

OS 202T Sta 2-34 
155 2, SECTION 592-861 - 100 

2.07 The 39Al data mounting is furnished with 
a 4-foot 117-Vac power cord which terminates 

in a Twist-lock connector. The cord may be readily 
replaced with one of a different length as required. 
The power cord provided with the 40Bl data 
mounting also terminates in a Twist -lock connector; 
however, it is more difficult to remove, since the 
backplane panels must be moved out of the way 
before the cord can be disconnected. 

D. Cabin ets 

2.08 The cabinet intended for this data station 
is a KS-20018-LllA or -Ll2A . The KS-20018 

cabinet is made of aluminum with a sandblasted 
finish and a rear cover of perforated black anodized 
aluminum. The front panel is tinted plastic, which 
allows the light emitting diode display on the data 
sets to be visible from the outside . 

2 .09 The KS-20018-LllA cabinet has a 2-inch 
louvered skirt which runs eompletely around 

the base of the cabinet. A 1:3-inch opening at the 
rear of the base allows cable to be run into or out 
of the cabinet. Four leveling bolts are provided 
with the skirt. The -L12A cabinet has four tapered 
circular legs equipped with rubber feet to prevent 

LOCKING BAR AND 
DESIGNATION ST RIP 

ROTATABLE 
MOUNTING 
BRACKET 

Fig. 3- Front View of 4081 Data Mountin g 

Pag e 3 



244 DS 202T Sta 
SECTION 592-861-100 

slippage. Either cabinet may be secured to the 
floor by replacing the leveling bolts or legs with 
1/ 4-20 bolts. 

2.10 The front and rear panels are each held in 
place by spring-loaded latches. Either panel 

may be removed by pulling outward at the top 
until the latches disengage. Lift the panel up and 
away from the brackets holding the bottom in 
position. 

2.11 The dimensions of the KS-20018-LllA and 
-L12A cabinets are as follows: 

• LllA-30 inches high, 24 inches wide, and 
19 inches deep 

• L12A-24 inches high, 24 inches wide, and 
19 inches deep. 

TO 117 
YAC LINC 

NOTE: 

POWER 
SUP,LY 

DATA SET 

NO. I 

DATA SET 
NO, 2 

I OATA SET 

I NO. I& 

L~--

Refer to Section 590-010-201 for more information 
on KS-20018 cabinets. 

3. FUNCTIONAL DESCRIPTION 

3.01 This part covers the functions of the data 
mountings and the data station as a whole. 

A. 39A 1 Data Mounting 

3.02 A block diagram of the 39Al data mounting 
is shown in Fig. 4. The data sets plug into 

908C connectors in the data mounting. Power from 
the 24-Vac supply is wired to each connector. All 
other electrical connections to and from the data 
sets must be made directly on the wire-wrap pins 
of the 908C connector. Refer to Section 592-861-200 

for connection information. 

Two ruses 
PER PAIR OF 

908C 
CONNECTORS 

) (SEE NOTE) 

(sec No·rc) 

(SC[ NOTE) I 
I 

TYPICAL CONNECTIONS IN _J 
39AI OATA MOUNTING _____ _ 

ALL ELECTRICAL CONNECTIONS TO ANO rROM THE DATA SETS MUST BE MADE 

DIRECTLY ON THE \/IRE-WRAP PINS or THE 908C CONNECTOR INTO WHICH 

EACH OATA SET PLUGS, RErER TO 592•861•200 FOR CONNECTIONS, 

Fig. 4-•Block Diagram of 39A 1 Data Mounting• 
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B. 40B 1 Data Mounting 

3.03 A block diagram of the 40Bl data mounting 
is shown in Fig. 5. The data sets plug into 

9081 connectors in the data mounting. A flexible 
printed wiring backplane connects the 9081 connectors 
to connectors for telephone and customer equipment. 
Data sets in positions 1 through 8 appear on 
connector Jl. Data sets in positions 9 through 16 
appear on connector J2. 

C. Data Station Used With DAS 828A-Type 

3.04 The 40Bl data mounting used in a data 
station is shown in Fig. 6. This shows a 

DS 202T Sta 2-34 
ISS 2, SECTION 592-861-100 

data station with 3 data mountings and a maximum 
of 48 data sets. Each group of 16 data sets 
requires two B25A cables and two KS-21253-12 
adapters to connect to the data auxiliary set (DAS) 
828A-type (if used). This station uses a KS-20018-111A 
cabinet. A station composed of 2 data mountings 
and a maximum of 32 data sets will fit in a 
KS-20018-L12A cabinet. Refer to Section 592-861-200 
for the equipment required :for a data station and 
for instructions on assembling a data station. 

D. Data Station Used With ll>AS 829-Type 

3.05 The 40Bl data mounting used with DAS 
829-type is shown in Fig. 7. This shows a 

------·--7 
TWO rusEs 
PER PAIR OF 

TO 117 
VAC LI NE 

NOTES: 

! 
I 

POI/ER 
SUPPLY 

NO, 8 

L __ _ 

(NOTE I) 

►I-+-------.< I 
I 
I 
I JI 

: (NOTE 2) 

I 

--------~< 50 
I) (NOTE 

(NOTE I) 

)-1,--1------T< I 
I 
I 
I J2 
: (NOTE 2) I 

4081 DATA MOUNTING 

>---------,--~1<50 I ,~,. ,, -_J 
I. THIS IS A 25•PIN KS•l9087·l6 CONNECTOR ANO GOES TO CUSTOMER EQUIPMENT, 
2. THIS IS A 50-PIN KS•l6672•ll3 CONNECTOR FOR CONNECTION TO TELCO EQUIPMENT, 

Fig. 5-Block Diagram of 40B1 Data Mounting 
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r---~;.;;0018-LIIA CABIN~ -7 
I ~---, I 

I L_._....,-<; I 

I ~ I l I6 CONNECTORS 
TO CUSTOMER 

[QUI PMENT 
~---'---<; 16 

40BI 
DATA MTG 
(MAX Of 16 

DATA SETS) JI 

4081 

DATA MTG 
(MAX Of 16 

DATA SETS) 

{NOTE 3) 

J2 

I l 16 CONNECTORS 
TO CUSTOMER 

EQUIPMENT 
~---'---<;16 

JI 

{NOTE 3) 

J2 

I 
I 

B25A 

CABLES 

(NOTE I) 

KS·21253·L2 

ADAPTER JI 
{ NOTill__,.( I 

Pl I 

< f--- IJa 

---L(a 

KS•21253·L2 

ADAPTER JI 
{NOTE3) < I 

Pl --r 
f--- IJB 

----L< 

KS•21253·L2 
ADAPTER JI 

~, 
I 
I 

~ 
I 
I 

~I 

(NOTE 3) -< 
Pl --: 

If 

-< f--- IJB 

-----'-< 

KS·21253·L2 

ADAPTER JI 
(NOT~ 

I 
I 

8 f I 

I,. 
•I 

B25A 
CABLES 

(NOTE 2) 

l 
I 
I 

' , 

I 
I , 

, 

: -l 

/ 

I 

TO EIGHT 

OAS 626A 1S 

ro EIGHT 
OAS 828A 15 

TO EIGHT 

DAS 826A 15 

Pl I 

~---------r---< f--- I JB 

-----L( B { 

I 
I 

I 
I 

]

TO EIGHT 
DAS 828A 15 

TO 117 
VAC POWER 
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4081 
DATA MTG 
(MAX Of 16 

DATA SETS) 

-n I ] I 6 CONNECTORS 

: TO CUSTOMER 

~-~-<. I 6 EQUIPMENT 

JI 

(NOTE 3) 

J2 

I 
I 

I 
I 

OUTLET J 
STRIP - -

KS•21253·L2 

ADAPTER JI 
{NOT~ 

Pl I 

-( f--- IJa 

-L( 

I 

B { 

I I 
I I l TO EIGHT 

OAS ,!28A 1S 

KS-2I253-U! 
ADAPTER J 1 

(NOT~r< 

Pl I 

f--- IJB 

--1.< 
'---------' 

1t-I!I:] I I TO EIGHT 

I I , OAS 828A 15 

8 ( ' 

NOTES: 
I • MAX I MUM Of 200 rT fROM 

CABINET TO DAS 828A. 

2 • THE KS·,'1253-L I ADAPTERS SHOULD 

BE MOUNl'ED AS NEAR THE DAS 828A 

AS 15 Pl'ACTICAL. 

3. PIN AND LEAD ASSIGNMENTS SHOWN 

IN TABLE. B OF SECTION 592-861-200. 

Fig. 6-Data Station Using DAS 828A-Type 



data station with one 40Bl data mounting, 16 data 
sets, two 46Al data mountings, and 16 DAS 829-type. 
This station will fit in the KS-20018-LllA cabinet. 

4. OPERATION 

4.01 In private line operation, the line facilities 
are dedicated between data set locations. 

With power applied, the data set is either in the 
data or test mode (or talk mode if alternate voice 
service is used). In the data mode, the data-set-ready 

KS•20018·LI IA CABINET 

TO 117 
VAC POWER 

40B1 DATA 
MOUNT ING 
(MAX or 16 
DATA SETS) 

825A 
CABLE 

46A I DATA 
MOUNT ING 
(MAX or a 
DAS 829) 
(NOT( I) 

46A ! DATA 
MOUNT ING 
(MAX or 8 
DAS 829) 
(NOTE 2) 

J2 

JI 

Pl 

J9 

J9 

16 

OS 202T Sta 2-34 
SECTION 592-861-100 

(CC) circuit will be on, and transmission is initiated 
by the business machini~ by control of the 
request-to-send lead. 

4.02 Data sets in the data station are used with 
DAS 828A-, 828C-, and 829-types on a 

one-for-one basis. Bell Syst,em Practices providing 
information on these sets are listed in Part 5. 

4.03 DAS 828A provides standard, prewired, 
pretested arrangements for terminating 

] "'~"'~' TO CUSTOMER 
EQUI PMEHT 

A25D 
CABLE 

66E3 
CONN BLOCK 

>-

66E3 
CONN BLOCK 

>---

NOTES: 

TO 4-WIRE 
FACILITIES 
(NOTE 3) 

I, rOR DATA SETS IN POSIT! ON I TO 8 
2, FOR DATA SETS IN POSITION 9 TO 16 
3, PIN AND LEAD ASSIGNMENTS SHOWN 

lN TABLE C OF SECTION 592-861-200 

Fig. 7-•Data Station Using DAS 829-Type• 
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4-wire private line voiceband channels. D.AS 828A SECTION 

is available for data use only or for data with 
alternate voice. When DAS 828C is used with 
DAS 828A, the data set can operate on private 592-031-200 

lines with switched network lines as backup. 

•4.04 DAS 829-type provides a standard means to 
terminate 4-wire private line voiceband data , 592-031-300 

channels. With the addition of 48-type data units 
and 46-type data mountings, DAS 829-type provides 

private line termination with switched network 592-031-500 
lines as backup (data only or data/voice). Tone-activated 
loop-back is also provided. DAS 829-type is smaller 
in size and more suitable for use in multiple 

arrangements. 592-861-200 

5. REFERENCES 

5.01 The following Bell System Practices provide 592-861-300 

additional information concerning data set 
202T and data stations using data set 202T. 

SECTION 

590-010-201 

590-102-114 

590-102-130 

590-102-131 

592-031-100 

592-031-180 
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BEU SYSTEM PRACTICES 
AT & TCo Standard 
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SECTION 592-861-200 

Issue 2, June 1976 

DAT A STATION USING DAT A SET 202T 

INSTALLATION AND CONNECTIONS 

CONTENTS PAGE (c) Up to 48 data sets in three 40Bl data 
mountings in a KS--20018-LllA cabinet. 

1. GENERAL 

1.04 These arrangements require a standard 
2. OPTIONS 3 3-wire grounding-type power receptacle. 

The power furnished must be 105 to 129 volts, 57 
3. INSTALLATION PROCEDURES 3 to 63-Hz ac. The outlet must not be under control 

of a switch. 
4. CONNECTIONS 4 

5. INSTALLATION TESTS 4 

6. .REFERENCES. 11 

1. GENERAL 

1.01 This section contains instructions to be 
followed when installing and connecting a 

multiple .. arrangement of data sets 202T in a 39Al 
(Fig. 1) or 40Bl (Fig. 2) data mounting. Refer to 
the section entitled Data Station Using Data Set 
202T-Description and Operation (592-861-100) for 
a physical and functional description of these 
arrangements. 

1.02 This section is reissued to: 

• Correct Fig. 7 

• Correct Table C 

• Add Part 6-References. 

1.03 The typical arrangements which can be 
installed and connected using this section are 

as follows: 

(a) Up to 16 data sets in a 39Al data mounting 
or 40Bl data mounting 

(b) Up to 32 data sets in two 40Bl data mountings 
in a KS-20018-L12A cabinet 

1.05 To minimize the possibility of data errors 
due to potential differences between the 

data sets and data terminal grounds, the power 
receptacle to the data mounting should be served 
from the same distribution panel as the receptacle 
for the data terminal. 

1.06 Verify with the plant service center that 
the overall facilitiies meet transmission 

requirements specified in the section entitled Voice 
Bandwidth Private Line Data Circuits-Tests and 
Requirements (314-410-500). 

1.07 Verify that the location selected by the 
customer for the KS-20018-LllA or -L12A 

cabinets is adequate for maintenance, with sufficient 
room provided for ventilation and to remove the 
covers and instaU and remove data sets and connector 
cords. In addition, locate the cabinet near enough 
to the business machine so that the customer-provided 
interface cord will not exce,ed 50 feet in length [to 
reduce stray capacitance and to conform to Electronic 
Industries Association (EIA) standards]. 

1.08 In order to minimize inductive interference 
with data signals, the telephone (data) line 

should not be carried in the same cable run as 
cable between the data set and business machine 
or lines connected to teletypewriter services. If 
this condition cannot be met, it will be necessary 
to run the telephone (data) line in type SK (shielded) 
station wire between the data station and cable 
distribution terminal or building entrance. Ground 
the shield at one end only, preferably at the 
distribution terminal end. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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1.09 The data station will operate in an ambient 
temperature between 40 and 120°F, and it 

is recommended that the temperature be kept 
between these limits if possible. The relative 
humidity should be 20 to 95 percent at 70°F or 20 
to 40 percent at 120°F. 

Caution: Under no condition shall 
condensation occur on the data set. 

l. 10 A KS-20018-L7 cabinet may be substituted 
for a KS-20018-LllA cabinet, provided that 

there is no requirement to see the indicators on 
the front of the data sets and the ambient 
temperature does not exceed l00°F. If higher 
ambient temperatures are expected, remove the 
rear panel of the KS-20018-L7 cabinet. 

1.11 The data mounting is equipped with a main 
power fuse between the 117-Vac line and 

the power supply, and 16 fuses between the power 
supply and the data sets. Prior to installing the 
39Al or 40Bl data mounting, verify that the proper 
fuses are in place and are not blown. A blown 
fuse is indicated by the colored center pin protruding 
from the holder. Spare fuses are stored beneath 
the main power fuse. 

l. 12 Two data sets share each fuse. Each side 
of the low voltage, ac output is separately 

fused and is labeled "A" for one side and "B" 
for the other. For example, the fuses for data 
sets 1 and 2 are the fuses designated 1-2 on fuse 
block A and fuse block B. Remove the appropriate 
data sets from the data mounting if a fuse must 
be replaced. 

1.13 The main power fuse is a 70A (1-1/3 
amp-white). The data set fuses are 70G 

(1/2 amp-red). 

2. OPTIONS 

2.01 Data set options are described in the section 
entitled Data Set 202T Transmitter-Receiver 

-Description and Operation (591-031-100). Refer 
to the section entitled Data Set 202T Transmitter
Receiver-Installation and Connections (592-031-200) 
for information on installing and removing data set 
options. 

2.02 The only option provided in the 39Al or 
40Bl data mounting is the frame ground 

connection to signal ground. This option is a strap 

DS 202T Sta 2-35 
ISS 2, SECTION 592-861-200 

near the power cord at the r,ear of the data mounting 
and should be installed unless requested otherwise 
by the user. 

2.03 To access the fram,e ground option in the 
40Bl data mounting,, it will be necessary to 

loosen the EIA interface connector bracket on the 
backplane. Remove the two screws holding the 
bracket and swing it down from the top. 

3, INSTALLATION PROCEDUIRES 

3.01 This part contains information on assembling 
a data station consi:sting of data sets, data 

mountings and associated connecting blocks and 
cords. 

A. 39A l Data Mounting 

3.02 The 39Al data mounting can be installed in 
19-inch or 23-inch uprights. Use four 12-24 

by 1/2-inch (801743972) mounting screws (supplied) 
with the data mounting) to attach the mounting to 
the uprights. Make connections to the 39Al data 
mounting according to Table A. 

3.03 The width of the data mounting is approximately 
19 inches. Therefoire, to install the data 

mounting in a 23-inch refa,y rack, remove, rotate 
and fasten one mounting bracket to the data 
mounting (with the short side of the mounting 
bracket against the data mounting). 

B. KS-20018 Cabinet 

3.04 Position the cabinet in its permanent location 
and adjust the four leveling bolts until the 

cabinet is level. Tighten the locking nuts on the 
bolts. If the cabinet must ]be secured to the floor, 
remove the leveling bolts. Insert four 1/4-inch 
bolts through the 3/8-inch holes in the base of the 
cabinet, through the leveling bolt holes, and into 
the floor. 

C. 79 Backboard 

3.05 The KS-20018-L12A cabinet may be equipped 
with one 79 backboard, while a KS-20018-LllA 

may be equipped with two. The backboard is used 
to mount the power outlet 11trip (if used) and as a 
fastening point for the various cables. Drill the 
79 backboard in accordance with dimensions given 
in Fig. 3. 

Page 3 



2 .. 35 OS 202T Sta 
SECTION 592-861-200 

TABLE A 

908C CONNECTOR PIN ASSIGNMENT 
ON 39A1 DATA MOUNTING 

PIN LEAD NOTE PIN LEAD 

1 - 3 21 SCA 
2 BA 1 22 -
3 BB 1 23 -
4 CA 1 24 SCF 
5 CB 1 25 CR 

6 cc 1 26 -p 
7 AB 1 27 +P 
8 CF 1 28 -
9 - 3 29 -

10 - 3 30 ACl 

11 - 3 31 GRD 
12 - 3 32 AC2 
13 - 3 33 DR 
14 -· 3 34 DT 
15 - 3 35 -

16 - 3 36 -
17 - 3 37 TEK6 
18 - 3 38 TEK5 
19 DRl 4 39 -

20 DTl 4 40 -

Note 1: To data terminal equipment. 

NOTE 

1 
3 
3 
1 
1 

3 
3 
3 
3 
2 

2 
2 
4 
4 
3 

3 
4 
4 
3 
3 

Note 2: From power supply in 39Al data 
mounting. These leads are already connected. 

Note 3: No connection. 

Note 4: To telephone channel. 

3.06 Fasten the 79 backboard(s) to the rear flange 
of the right-hand upright in the cabinet with 

three No. 12-24 by 1-1/4 inch long screws (furnished 
with the data mounting). 

1)1. 4081 Data Mounting 

3.07 The 40Bl data mounting can be installed in 
19-inch or 23-inch uprights. KS-20018-LUA 

or -L12A cabinets are available to permit a stand-alone 
data station. Use four 12-24 by 1/2-inch (801743972) 
mounting screws (supplied with the data mounting) 
to attach the mounting to the upright columns in 
the cabinet. The width of the data mounting is 
approximately 23 inches. Therefore, if it is necessary 

Page 4 

to install the data mounting in a 19-inch space, 
remove, rotate, and fasten one mounting bracket 
to the data mounting (long side of mounting bracket 
against data mounting). Refer to Fig. 3 and 4 
for a typical installation of 40Bl data mountings 
in a KS-:!0018 cabinet. 

E. Data Sets 

3.08 Prior to inserting data sets in the data 
mounting, install options called for on the 

service o:rder. To insert the data sets into the 
mounting, first remove the designation/retainer 
strip by pulling out on the black knob at each end. 
After the strip is moved out of the way, the data 
sets can be inserted into appropriate slots and 
pressed firmly into place. Replace the 
designation/retainer strip. 

4. CONt~ECTIONS 

4.01 This part contains connector information for 
the data station consisting of data sets 202T 

in a 39Al or 40Bl data mounting. For all connections 
to the 39Al data mounting, refer to Table A. 
Figure 5 !!hows pins locations on the 908C connector 
which is used with the 39Al data mounting. 

4.02 Refer to Fig. 6 for a connection diagram of 
the data station used with data auxiliary set 

(DAS) 8:~8A. Table B provides pin and lead 
assignments for the cables shown in Fig. 6. 

4.03 Refer to Fig. 7 for a connecting diagram 
of the data station used with DAS 829-type. 

Table C provides pin and lead assignments for the 
cables shown in Fig. 7. 

Noi:e: This is a plug-together installation. 
The information contained in Table B or C 
will not be required in a standard installation. 

5. INSTJULATION TESTS 

5.01 When the data sets have been in:,talled in 
the data station, they should be tested as 

directed in the section entitled Data Set 202T 
Transmitter-Receiver - Test Procedures (592-031-500). 
The testB for an individually housed data set are 
the same as for the data station, with the following 
exceptions. 

• The data sets in a 39Al or 40Bl mounting 
have a common power supply. If more than 



1 
12 1/2 IN. 
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10 IN. 
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5 IN 

FIG. A 
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10 IN 

8-l/41N. 

5 IN 

L_ 

250 IN 
3 HOLES 

FIG. B 

4-15/16 IN r 
3/4 IN I 

2-1/4 IN. 

3/4 IN 

825A 
CONNECTING 
CABLES 

CABLE 
RETAINER 

SCR, PAN H, 
TAPPING, 
TYPE F, 
STL, NO. 
12-24 X 1-1/4 

SCR, RHWD1 

NO. 8 X 1/2 

. 

. 

. 

DS 202T Sta 2-35 

ISS 2, SEC:TION 592-861-200 

79 BACKBOARD 
MODIFY PER FIG. A 

79 BACKBOARD 
MODIFY PER FIG B 

Fig. 3-Rear View of Data Station 

one data set in a mounting has a power-related 

trouble, the power supply should be investigated. 

• The frame ground (AA) lead is not brought 

out on customer interface pin 1 when a 

data set is plugged into the mounting. 

Therefore, a normal ground noise test cannot 

be made as directed in Section 592-031-500. 

If ground noise is suspected, the test should 

be performed between the actual frame of 

the data mounting and frame ground of the 

customer-provided equipment. 
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TO 117 
VAC POWER 

DATA MTG 
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DATA SETS) 

4081 
DATA MTG 

(MAX or 16 
DATA SETS) 

4081 
DATA MTG 
(MAX or 16 
DATA SETS) 

JI 

(NOTE 3) 

J2 

1 l 16 C~NECTORS 
TO CUSTOMER 

r-----<_ IS EQUIPMENT 

JI 

(NOTE 3) 

J2 

I 
I 

I l 16 CONNECTORS 
TO CUSTOMER 

t--~-<. 16 EQUIPMENT 

JI 

(NOTE 3) 

J2 

I 
I 

OUTLET J 
---ST-Rrl-P - -
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B25A 
CABLES 
(NOTE I) 

NOTES: 

KS-21253-L2 

ADAPTER JI 
(NOT~ I 

Pl I 

~ IJS 

----1.( 

I. MAXI MUM OF 200 rT FROM 
CABINET TO DAS 828A. 

2. THE KS-21253-LI ADAPTERS SHOULD 

BE MOUNTED AS NE AR THE OAS 828A 

AS 15 PR ACT I CAL 

3. PIN AND LEAD ASSIGNMENTS SHOWN 
IN TABLE B Of SECTION 592-861-200. 

82~)A 
CAE!L[S 
(NOTE 2) 

Fig. 6-Data Station Using DAS 828A 
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40B1 
825A CABLE Jl 

COLOR PIN 
NO. 

BL-W 1 
O-W 2 
G-W 3 
BR-W 4 
S-W 5 

BL-R 6 
O-R 7 
G-R 8 
BR-R 9 
S-R 10 

BL-BK 11 
O-BK 12 
G-BK 13 
BR-BK 14 
S-BK 15 

BL-Y 16 
O-Y 17 
G-Y 18 
BR-Y 19 
S-Y 20 

BL-V 21 
O-V 22 
G-V 23 
BR-V 24 
S-V 25 

W-B 26 
W-O 27 
W-G 28 
W-BR 29 
W-S 30 

R-BL 31 
R-O 32 
R-G 33 
R-BR 34 
R-S 35 

Page 8 

TABLE B 

PIN AND LEAD ASSIGNMENTS FOR CONNECTORS 
AND CABLES IN 202T DAl"A STATION 

USING DAS 828-TYPE 

KS-21253-L2 
40B1 

PIN 
ADAPTER 

J2 PIN 
DESIG PIN DESIG 

Pl 
J-CONN NO. PIN NO. 

DR (1) 1 5-Jl 1 DR(9) 
DRl (1) 2 4-Jl 2 DRl (9) 
TEK5 (1) 3 3-Jl 3 TEK5 (9) 
DR (2) 4 5-J2 4 DR (10) 
DRl (2) 5 4-J2 5 DRl (10) 
TEK5 (2) 6 3-J2 6 TEK5 (10) 
DR (3) 7 5.J3 7 DR (11) 
DRl (3) 8 4.J3 8 DRl(ll) 
TEK5 (3) 9 3-J3 9 TEK5 (11) 
DR(4) 10 5-J4 10 DR (12) 

DRl (4) 11 4-J4 11 DRl (12) 
TEK5 (4) 12 3-J4 12 TEK5 (12) 
DR (5) 13 5-J5 13 DR (13) 
DRl (5) 14 4.J5 14 DRl (13) 
TEK5 (5) 15 3-J5 15 TEK5 (13) 
DR (6) 16 5-J6 16 DR (14) 
DRl (6) 17 4-J6 17 DRl (14) 
TEK5 (6) 18 3-J6 18 TEK5 (14) 
DR(7) 19 5-J7 19 DR (15) 
DRl (7) 20 4-J7 20 DRl (15) 

TEK5 (7) 21 3-J7 21 TEK5 (15) 
DR(8) 22 5-J8 22 DR (16) 
DRl (8) 23 4-J8 23 DRl (16) 
TEK5 (8) 24 3-J8 24 TEK5 (16) 

- 25 - 25 -
DT (1) 26 30-Jl 26 DT(9) 
DTl (1) 27 29-Jl 27 DTl (9) 
TEK6 (1) 28 28-Jl 28 TEK6 (9) 
DT(2) 29 30-J2 29 DT(lO) 
DTl (2) 30 29-J2 30 DTl (10) 
TEK6 (2) 31 28-J2 31 TEK6 (10) 
DT(3) 32 30-J3 32 DT (11) 
DTl (3) 33 29-J3 33 DTl (11) 
TEK6 (3) 34 28-J3 34 TEK6 (11) 
DT (4) 35 30-J4 35 DT (12) 

KS-2153-l.2 
ADAPTER 

Pl 
J-CONN 

PIN NO. 

1 5-Jl 
2 4-Jl 
3 3-Jl 
4 5-,]2 
5 4-J2 

6 3-J2 
7 5-J3 
8 4-J3 
9 3-J3 

10 5-J4 

11 4-J4 
12 3-J4 
13 5-J5 
14 4-J5 
15 3-J5 

16 5-J6 
17 4-J6 
18 3-J6 
19 5-J7 
20 4c-J7 

21 3-J7 
22 5-J8 
23 4-J8 
24 3-J8 
25 -

26 30-Jl 
27 29-Jl 
28 28-Jl 
29 30-J2 
30 29-J2 

31 28-,]2 
32 30-J3 
33 29-J3 
34 28-,13 
35 30-J4 



40B1 

B25ACABLE Jl 

COLOR PIN 
NO. 

BK-BL 36 
BK-O 37 
BK-G 38 
BK-BR 39 
BK-S 40 

Y-BL 41 
Y-O 42 
Y-G 43 
Y-BR 44 
Y-S 45 

V-BL 46 
V-O 47 
V-G 48 
V-BR 49 
V-S 50 

TABLE B (Cont) 

PIN AND LEAD ASSIGNMENTS FOR CONNECTORS 

AND CABLES IN 202T DATA STATION 

USING DAS 828-TYPE 

KS-21253-L2 
40B1 

PIN 
ADAPTER 

J2 PIN 

DESIG PIN DESIG 
Pl 

J-CONN NO. 
PIN NO. 

DTl (4) 36 29.J4 36 DTl (12) 

TEK6 (4) 37 28-J4 37 TEK6 (12) 

DT (5) 38 30-J5 38 DT (13) 

DTl (5) 39 29-J5 39 DTl (13) 

TEK6 (5) 40 28-J5 40 TEK6 (13) 

DT(6) 41 30-J6 41 DT (14) 

DTl (6) 42 29-J6 42 DTl (14) 

TEK6 (6) 43 28-J6 43 TEK6 (14) 

DT (7) 44 30.J7 44 DT(l5) 

DTl (7) 45 29-J7 45 DTl (15) 

TEK6 (7) 46 28-J7 46 TEK6 (15) 

DT (8) 47 30-J8 47 DT (16) 

DTl (8) 48 29-J8 48 DTl (16) 

TEK6 (8) 49 28-JS 49 TEK6 (16) 
- 50 - 50 -

DS 202T Sta 2-35 

155 2, SIECTION 592-861-200 

KS-21253-L2 

ADAPTER 

Pl 

PIN NO. 
J-CONN 

36 29-J4 
37 28-J4 
38 30-J5 
39 29-J5 
40 28-J5 

41 30-J6 
42 29-J6 
43 28-J6 
44 I 30-J7 
45 I 29-J7 

46 
: 

28-J7 
47 30-J8 
48 29-JS 
49 28-J8 
50 -

Page 9 
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~S-20018-ll IA CABINET 

TO 117 
VAC POWER 

4081 DATA 
MOUNT ING 
(MAX or 16 
DATA SETS) 

B25A 
CABlE 

46A I DATA 
MOUNTING 
(MAX or 8 
DAS 829) 
(NOTE I) 

46A I DATA 
MOUNTING 
(MAX or 8 
DAS 829) 
(NOTE 2) 

J2 
f-

JI 
f-

Pl 

>--
J9 

Pl 

>-
J9 

16 

] ",-m~, 
TO CUSTOMER 
EQUIPMie:NT 

A25D 
CABlE 

66[3 
CONN BlOCK 

>-

66[3 

CONN BlOCK 

>-

NOTES: 

iCI 4-WIRf. 
fAClllTIES 
(NOTE 3) 

I. fOR DATA SETS IN POSITION I TO 8 
,1, fOR DATA SETS IN POSITION 9 TO 16 
.!. PIN AND lEAD ASSIGNMENTS SHOWN 

IN TABlE C OF SECTION 592-861-200 

Fig. 7-•Data Station Using DA!i 829-Typ .. 
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• TABLE Cf 
CONNECTION FROM CENTRAL OFFICE TO 

66E3 CONNECTOR BLOCK 

TELCOCONN DAS829 
LEAD POSITION ON 66E3 DESIGNATION 

BLOCK NUMBER 

1 T 1 
2 R 1 
3 Tl 1 
4 Rl 1 

7 T 2 
8 R 2 
9 Tl 2 

10 Rl 2 

13 T 3 
14 R 3 
15 Tl 3 
16 Rl 3 

19 T 4 
20 R 4 
21 Tl 4 
22 Rl 4 

25 T 5 
26 R 5 
27 Tl 5 
28 Rl 5 

31 T 6 
32 R 6 
33 Tl 6 
34 Rl 6 

37 T 7 
38 R 7 
39 Tl 7 
40 Rl 7 

43 T 8 
44 R 8 
45 Tl 8 
46 Rl 8 

6.01 tThe following Bell System Practices provide 
additional information concerning data set 

202T and data stations using data set 202T. 

SECTION 

590-010-201 

590-102-114 

590-102-130 

590-102-131 

592-031-100 

592-031-180 

592-031-200 

592-031-300 

592-031-500 

592-861-100 

598-080-100 

598-080-101 

598-082-100 

598-082-101 

598-082-102 

666-511-502 

DS 202T Stci 2-35 

ISS 2, SE:CTION 592-861-200 

Data Sets-Multiple Installation 
Information 

Data Set 20l!T-Reference Guide 

39Al Data MoLinting-ldentification 

40-Type Data Mounting-Identifi
cation 

Data Set 202T Transmitter-Receiver 
- Description and Operation 

Data Set 202'I' Transmitter-Receiver 
- Summarizing Specification 

Data Set 202T Transmitter-Receiver 
- Installation and Connections 

Data Set 202T Transmitter-Receiver 
- Maintenance 

Data Set 202T Transmitter-Receiver 
- Test Procedures 

Data Station Using Data Set 202T 
- Description and Operation 

Data Auxiliiary Set 828A 
Description and Operation 

Data Auxiliary Set 828C 
Description and Operation 

Data Auxiliary Set 829-Type 
Channel Interface Units -
Voiceband Private Line Channels 
- Data Only - Description 

Supplementary Functions for 
Voiceband P1rivate Line Channels 
(Alternate Voice and Dial 
Backup)-Description 

Multiple Channel Arrangements 
(Switched Dial Backup)-Description 

Test of Data Services Provided 
by Data Set 202T From a Private 
Line Data T'estroomf 

Pcige 11 

11 Pciges 



$ELL SYSTEM PRACTICES 
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DS 202T Sta 2-36 

SECTION 592-861-500 
lnaue 1, Odober 1974 

DATA STATION 

USING DATA SET 202T 

TEST PROCEDURES 

1. GENERAL 

1.01 This section contains information on testing 
data sets 202T when they are installed in 

39Al or 40Bl data mountings. This type of 
illlstallation will be referred to in this section as a 
202T data station. The information in this section 
$Upplements Section 592-031-500. 

1.02 Installation and maintenance tests for data 
sets in a 202T data station are the same as 

for data sets 202T in individual housings. Refer 
to Section 592-031-500 for these procedures. For 
procedures to be followed when investigating a 
trouble report, refer to Section 592-031-300. 

I .03 The data sets in a 39Al or 40Bl data mounting 
have a common power supply. If more than 

one data set in a mounting has a power-related 
trouble, the power supply should be investigated. 
If the power supp!y is defective, the mounting 
must be replaced. 

1.06 The frame ground (AA) lead is not brought 
out on customer interface pin 1 when data 

set is plugged into the mounting. Therefore, a 
ground noise test cannot be made as directed in 
Section 592-031-500. If ground noise is suspected, 
conduct a ground noise test as directed in 2.01 
through 2.03. 

2. TEST PROCEDURE 

,A. Ground Noise Test 

2.01 If the data set and business machine are 
not at the same ground potential, errors 

may be caused by a potential difference between 
data set ground and business machine ground. To 
detect the presence of noise potentials, a test 
should be made using the 6H impulse counter. 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Counters (J94006H and 

J95006HR)-Description, Operation, and 
Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A inpulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter-De
scription, Operation, and Maintenance 
(103-620-100). 

2.02 The 6H impulse counter is connected and 
the test is performed as follows: 

(1) Use a 2W6A test cord or equivalent (310 
plug on one end, alligator clips connected 

to tip and ring on the other end). Connect the 
914-type DTS connector A to the customer 
connector on the data set mounted in the 40Bl 
data mounting. The 39Al data mounting does 
not have a customer connector. Connect the 
914-type DTS connector B to the data set connector 
on the business machine. This test assumes 
that protective ground from the business machine 
appears at the customer interface on pin 1. 

(2) On the 914-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the :lW6A cord to switch 
lB and the other clip to any clean, bare 

metal point on the data mounting. Verify that 
power is applied to the data set and business 
machine. 

Note: A clip lead may be needed to extend 
one of the 2W6A cord leads into the cabinet. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, set the DIAL-MEAS 
switch w MEAS and set the DBRN dial to 

90. 

© American Telephone and Telegraph Company, 197 4 
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(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Set the minutes control to 15. After the 
15-minute test has elaspsed, record the 

number of indications on the counter. 

(8) Remove the clips of the 2W6A cord from 
switch and the frame of the data mounting. 

(9) Connect one of the clips to switch 7 A and 
the other clip to switch 7B (on the 914-type 

DTS) if the 40Bl data mounting is used. If 
the 39Al data mounting is used, connect one 
clip to pin 7 on the 908C connector (at the rear 
of the mounting) and the other clip to switch 
7B on the 914-type DTS. 

(10) Reset the counter on the 6H impulse counter 
to 0. 

(11) Position the minutes control to 15. After 
the 15-minute test has elapsed, record the 

number of indications on the counter. 

2.03 At the end of both the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 

Page 2 
2 Pages 

on the counter, the grounds must bEi bonded 
together according to local instructions. At the 
end of the test, disconnect the test equipment and 
restore the data set to pretest condition. 

3. REl'ERENCES 

3.01 The following documents may be referred 
to for information needed to maintain or 

test Data Set 202T, 39Al and 40Bl data mountings. 

SECTIC>N 

666-511-502 

592-031-300 

592-031-500 

592-861-300 

TITLE 

Test of Data Services Provided 
by Data Set 202T from a Private 
Line Test Room 

Data Set 202T Transmitter-Re
ceiver-Maintenance 

Data Set 202T Transmitter-Re
cevier-Test Procedures 

Data Station Using Data Set 
202T--Maintenance 



BEILL SYSTEM PRACTICES 
A 1 & TCo Standard 

CONTENTS 

I. GENERAL 

2. DESCRIPTION 

PHYSICAL DESCRIPTION 

FUNCTIONAL DESCRIPTION 

A. Test Modes 

B. Customer Interface 

DAT A SET 208A-TYPE 

TRANSMITTER-RECEIVER 

DESCRIPTION AND OPERATION 

DS 208A 2-40 
SECTION 592-027-100 
lss,~e 4, October 1976 

PAGE technology and provides a more simplified data 
set. DS 208A-L1A cannot be converted to a DS 
208A-L1B because of backplane wiring differences. 
Refer to Part 2 of this section for detailed CP 

3 information.• 

3 1.04 Data sets 208A-L1A and 208A-L1B have 
self-test capabilities that make possible data 

6 set and data channel tests without external test 
equipment. DS 208A-Ll (Fig. 2) may be converted 

6 to DS 208A-L1A by removing CP HG9 and replacing 
it with CP HG23. This CP requires a different 

8 front cover (840807655) for the data set. 

C. Telephone Line Interface 9 1.05 The following is a technical specification 

D. Options 

3. OPERATION 

4. REFERENCES 

summary for DS 208A-type. 
9 

Data rate: 4800 bps 
9 

Modulation: Phase shift keyed 
10 

Operation: Synchronous 

1. GENERAL Line requirements: Basic 3002-type channel 

1.01 This section contains physical and functional 
descriptions and operating procedures for 

data set (DS) 208A-type. More detailed information 
pertaining to DS 208A-type is contained in Section 
592-027-150. 

11.02 This section is reissued to add information 
pertaining to DS 208A-LlB. 

1.03 .DS 208A-Ll and DS 208A-L1A are rated 
manufacture discontinued (MD). They are 

replaced by DS 208A-L1B (Fig. 1) which provides 
all the features of DS 208A-L1A and is electrically, 
but not physically, identical to DS 208A-L1A. Three 
circuit packs (CPs) contained in DS 208A-L1A have 
been consolidated into one CP for DS 208A-LlB. 
This CP utilizes large scale integration (LSI) 

NOTICE 

Interface voltages: Per EIA RS-232-C 

Transmitter output level: 0 dBm 

Receiver input level:, -16 dBm 

Line impedance: 600 ohms 

Operating modes: Half duplex or duplex 

Clocking: Internal or iixternal. 

Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1- Front View of OS 208-Ll A or OS 20 8A-Ll B 

Fig. 2-Front View of OS 208A-Ll 

STATUS 
INDICATORS 

TEST 
SWITCHES 



2. DESCRIPTIOIN 

PHYSICAL DESCRIPTION 

2.01 DS 208A-type consists of a transmitter, 
receiver, and control circuits mounted on 

plug-in circuit boards. The exterior of the data 
set cl(Jnsists of front and rear molded black plastic 
covel1s mounted on an extruded aluminum housing. 
The extrusion has a brushed finish. The overall 
dimensions of the data set are approximately 16 
inches across the front, 4-1/4 inches high, and 
11-1/2 inches deep. The weight is approximately 
20 p(!)unds. 

2.02 The data set is designed for shelf or desk-top 
installation, while mounting brackets (Dl80556) 

are available for mounting in a 19- or 23-inch relay 
rack. 

2.03 •using previously mentioned LSI circuitry, 
the transmitter and descrambler CP, coded 

HG26 for DS 208A-LlB, replaces CPs HG5, HG6, 
and HG17 which are used in DS 208A-Ll and DS 
208A-L1A. A summary of the CPs contained in 
each DS 208A-type is given in Table A. 

2.04 The functions of CP HG26 are electrically 
identical to the circuits that it replaces, but 

due to LSI, different terminal arrangements are 
requared. For this reason, the backplane wiring 
in OS 208A-L1B is different from that of former 
DS 208A-types; therefore, CP HG26 is not compatible 
with other DS 208A-types. 

2.05 DS 208A-L1B utilizes the same housing and 
83A power unit as previous DS 208A-types. 

DS 208A-L1B is line compatible with all DS 208A 
types and operation is identical to DS 20oA-LlA.• 

2.06 DS 208A-type has two interface connectors 
and a power cord connector at the rear of 

the set. The CUST INT connector is a KS-19087-L2 
type and provides the digital interface leads for 
intelrface with the customer-provided equipment 
(CP~). The CPE must be equipped with a cable 
terrJ1inated in a Cinch or Cannon DB-19604-432 plug 
wir¢d in accordance with Table B. The TEL INT 
contiector is a KS-19088-L2 and provides the 
intetrface for connection to the 4-wire line termination 
via 1an M8K cord (or equivalent). The power cord 
con~ector is a twist-lock type to accept the 
KS,14532-L24 cord provided with the data set. 

DS 208A 2-40 

ISS 4, SECTIOIN 592-027-100 

2.07 Data set power is provided by the internally 
mounted 83A power unit which provides 

+ 12, -12, +5, and -6 volts. The power unit 
requires 105- to 130-volts ac power at 57 to 63 
Hz. Power consumption is approximately 26 watts. 
The power unit is provided with a self-resetting 
thermal overload switch that disables the power 
unit if the temperature rises excessively. 

If for any reason the output voltages 
of the power unit rise ,~xcessively, the 
power unit will protecit the data set 
from the overvoltag11 and the ON 
indicator will extinifuish. When 
the cause of the overvoltage has 
been corrected and the power 
unit is operating normally, the 
power ON indicator will illuminate 
only after the data set power 
cord has been unplugged and 
plugged in again. 

2.08 •Figure 3 shows a front view of DS 208A-L1A 
with the plastic cover removed, while Fig. 4 

shows DS 208A-LlB .• 

2.09 The data set status indicators monitor the 
power unit, certain interface leads, and the 

test switch(es). The status indicators consist of 
light-emitting diodes (LEDs) which are visible 
through translucent designations located on the 
data set front cover. Refer to Table C for the 
status indicators present on DS 208A-Ll. Refer 
to Table D for the status indicators present on 
data sets 208A-L1A and 208A-LlB. 

2.10 DS 208A-Ll is provided with a 3-position 
loop-back test switch. In the center position, 

the switch allows data to proceed normally through 
the data set. In the digital loop-back (DL) position, 
the receiver is looped back to the transmitter at 
the customer interface. In the analog loop-back 
(AL) position, the transmitter is looped back to 
the receiver through an attenuator network on the 
line side. These test positions allow the data set 
to be tested remotely (digital loop-back) or locally 
(analog loop-back). 

2.11 Data sets 208A-L1A and 208A-L1B are 
provided with four test switches which are 

accessible through the front cover. The switches 
are depress-to-operate and depress-to-release type 
with the exception of the LP (lamp test) switch, 
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➔TABLE A<--

CIRCUIT PACK COMPLEMENT FORDS 208A-TYPE 

DS 208A-L 1 IMD) DS 208A-L 1A (MD) DS 208A-L 18 

CIRCUIT SEE CIRCUIT SEE CIRCUIT SEE 
PACK NOTE PACK NOTE PACK NOTE 

HG2 HG2 HG2 
HG3 HG3 HG3 
HG4 HG4 HG4 
HG5 (A&M) HG5 (A&M) --
HG6 (A&M) HG6 (A&M) --

HG7 HG7 HG7 
HG8 HG8 HGS 
HG9 (MD) - --
HGll HGll HGll 
HG12 1 HG12 1 HG12 1 

HG13 HG13 HG13 
HG14 (MD) HG14B 3 HG14B 3 
HG15 (MD) HG15B 3 HG15B 3 
HG16 (MD) HG16B 3 HG16B 3 
HG17 (A&M) HG17 (A.S,M) -· 

HG21 2 HG21 HG21 - HG23 4 HG23 4 - - HG26 5 

Note I: Two CPs HG12 are required in each data set. 
Note 2: Early models of DS 208A-Ll may contain CP HGl. 
Note 3: CPs HG14B, HG15B, and HG16B are direct replace
ments for CPs HG14, HG15, and HG16, respectively. 
Note 4: CP HG9 is replaced by HG23 in DS 208A-LlA and 
DS 208A-L1B. 

Note 5: CPs HG5, HG6, and HG17 are replaced by CP HG26 
in DS 208A-L1B. 

which is nonlocking. Test switch functions are as 
follows: 

in addition to illuminating the LEDs, also 
shorts the transmitted line signal. 

• LP (Lamp Test): This switch, when 
depressed, illuminates all status indicators 
with the exception of the ON indicator 
(which should be illuminated whenever 
power is applied to the data set). Depressing 
this switch does not affect data set operation. 
When the compromise equalizer test enabled 
option is temporarily installed during data 
set installation, depressing the LP switch, 

Page 4 

Note: The compromise equalizer test enabled 
option is only used during initial installation 
and should not be installed for normal operation. 

• AL (Analog Loop-Back): This switch, 
when depressed, loops back the transmitter 
to the receiver through a channel simulator 
on the line side. This permits testing of 
the local data set with self-contained test 
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TABLE B 

CUSTOMER INTERFACE 

PIN 
NO. FUNCTION 

1 Frame Ground 

2 Send Data 

3 Receive Data 

4 Request to Send 

5 Clear to Send 

6 Data Set Ready 

7 Signal Ground 

8 Carrier On 

9 +12V 

10 -12V 

11 Equalizer Mode 

14 New Sync 

15 Serial Clock Transmitter 

16 Divided Clock Transmitter 

17 Serial Clock Receiver 

18 Divided Clock Receiver 

21 Signal Quality Detector 

24 Serial Clock Transmitter External 

25 
I 

+5V 

circuitry or with external test equipment 
through the customer interface. 

• ST (Self-Test): This switch, when 
depressed, conditions the data set to transmit 
steady marks. The request-to-send interface 
lead is held on by this switch. The ER 
indicator blinks in response to the occurrence 
of errors in the received data. This indicator 
illuminates for approximately 100 ms whenever 
an error is detected. 

DATASET EIA DESIGNATION 

MNEMONIC IRS-,!32-C) 

FG AA 

SD BA 

RD BB 

RS CA 

cs CB 

DSR cc 
SG AB 

COD CF 

CI9 (+12V) Reserved for Data 
Set Testing 

cno <-12v) Reserved for Data 
Set Testing 

QM Unassigned 
(Non-EIAJ 

NS SBA 
(Non-EIA) 

SCT DB 

OCT SBB 
(Non-EIA) 

SCR DD 

OCR Unassigned 
(Non-EIAJ 

cov CG 

SCTE DA 

Cl25 (+·5V) Unassigned 

• DL (Digital Loop-BaC'k): This switch, 
when depressed, causes a loop-back at the 
data set customer interface. The received 
data (BB) lead is connected to the transmitted 
data (BA) lead; the serial clock receive (DD) 
lead is connected to the serial clock transmit 
external (DA) lead; and the signal quality 
detector (CG) lead is connected to the 
request-to-send (CA) lead. The data set 
functions as a regenerator. This permits 
testing of the facilities and both data sets 

Page 5 



2-40 DS 208A 
SECTION 592-027- 100 

CP HG23 

OPT IO I, 
SWITCHES 

Fig. 3-D S 208A-l1A-Fr ont View With Cover Removed 

by self-contained test circuitry activated by 
the ST switch or with external test equipment 
through the data set rnterface. 

No te: The DL and AL test sw,tches should 
not be operated simultaneously. 

FUNCTIONAL DESCRIPTION 

2.12 This part contains information pertaining to 
data set test modes, interface leads, and 

options. Refer to Section ,592-027-150 for a detailed 
functional description of the data set. 

A. Test Modes 

2.13 Data set 208A-type is equipped with two 
test features which enable the customer or 

Telco employee to test the data set in analog 
loop-back and dig ital loop-back modes. 

• Analo g Loo p -Back: This test mode is 
ente red by operating the AL switch on the 
data set. The CPE or external test equipment 
must be capable of duplex operation. If 
the CPE must have the data set ready lead 
on, OS 208A-L1A or 208A-L1B must be 
used and must have option Yl\T installed 

Page 6 

(DSR on in AL mode). Test data is 
transmitted through the local data set, looped 
hack at the telephone line interface, and 
recei,ed by the ('PE from the local data 
set. There is a propagation dPlay of 7 ms 
within the data set. The analog loop-back 
is a test of the local data set and customer 
interface only and nc,t the facilities or the 
remote data set. 

• Digital Loop-Back: This test mode is 
entered b, · opi>rating the DL switch located 
on the remote data set and conditioning 
the local ('PE or ex1 ernal test equipment 
for duplex operation . Test data is transmitted 
by the local data set with the remote data 
set functioning as a re_generator. The digital 
loop-back is an inclusive test of the data 
sets and the channel facilities . 

2.14 In addition to the µreceding test modes, 
data sets 208A-L1A and 208A-L1B are equipped 

with two self tests which provide test capability 
independent of the CPE or external test equipment. 

• Analog Loop-Back Self Test: This 
test mode is <'ntered b.,· depressing the AL 
and ST ,;witche~. Thi~ test allows the 
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TABLE C 

STATUS INDICATORS ON DATA SET 208A-L 1 

INDICATOR DESCRIPTION 

ON This indicator lights when the power cord is plugged into a nominal 117-Vac 60-Hz source 
and the power unit is operating normally. 

This indicator monitors the request-to-send lead and is lighted whenever that lead is in the 
RS on condition. When the data set is equipped for continuous request-to-send, the RS indi-

cator is permanently lighted. 

This indicator monitors the clear-to-send lead and is lighted whenever that lead is in the 
cs on condition. This indicates that the data set is ready and will transmit the data present 

on the send data lead. 

This indicator monitors the carrier-on interface lead and is lighted whenever that lead is in 
co the on condition. This indicates that the receiver has detected a signal which is within the 

data band. 

This indicator monitors the equalizer mode (QM) interface lead and is lighted whenever 
the CO indicator is off. During normal operation (CO indicator lighted) the ER indicator 
is lighted whenever the QM interface lead is in the off condition. This indicates marginal 

ER performance of the data set due to either excessive channel impairments or a faulty data 
set, and that the equalizer is retraining. Data on the receive data interface lead is not 
valid. 

AL 
This indicator monitors the test switch and is lighted whenever the data set test switch is 
placed in the analog loop-back test position. 

DL 
This indicator monitors the test switch and is lighted whenever the data set test switch is 
placed in the digital loop-back test position. 

operation of the data set to be tested 
independently of options, connections to the 
telephone line interface, or customer interface. 
The AL switch disconnects the transmitter 
from the telephone line and loops the 
transmitter output back to the receiver 
through a channel simulator. The signal 
applied to the receiver is at a level of 
approximately -16 dBm. The ST switch 
causes the transmitter to transmit steady 
marks and conditions the ER lamp to flash 
when errors (spaces) are received. 

• Digital Loop-Back Self Test: This 
test mode is entered by depressing the DL 
switch on the remote data set and depressing 
the ST switch on the local data set. Depressing 
the DL switch on the remote data set 
conditions the data set to disconnect the 

associated CPE and function as a regenerator. 
Depressing the ST switch on the local data 
set conditions the data set to transmit steady 
marks. The ER indicator flashes as errors 
(spaces) are received. This end-to-end self 
test allows inclusive testing of the data sets 
and channel facilities. 

2.15 When DS 208A-type is used as an extension 
of a DS 209A-Ll multiplex system, refer to 

Section 592-032-200 for detailed information. 
Procedures used at the serving test center (STC) 
to maintain such systems are contained in Section 
666-511-504. 

2.16 When DS 208A-type is used as a subrate 
off-net extension of the digital data system, 

refer to Section 314-919-100 for more information. 
Procedures used at the hub office STC to ma:ntain 
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TABLED 

STATUS INDICATORS ON DATA SET 208A-L 1A AND DATA SET 208A-L1B 

INDICATOR. DESCRIPTIOM 

ON 
This indicator lights when the power cord is plugged into a nominal 117 Vac 60 Hz source 
and the power unit is operating normally. 

This indicator monitors the data set ready lead, and in normal operation, it is lighted 
whenever this lead is in the on condition. When DAS 828 or 829 is used and is in the test 

MR 
mode or when the data set is in the ST or DL test mode, the MR indicator is off. When the 
data set is in the AL mode, the MR indicator is extinguished except when the DSR-ON-in-
AL-mode option is installed. 

This indicator monitors the request-to-send lead, and in normal operation, is lighted 

RS 
whenever the lead is in the on condition. When the data set is equipped for continuous 
request-to-send, the RS indicator is permanently lighted. It is also lighted when the data 
set is in the self-test mode. 

This indicator monitors the clear-to-send interface lead and is lighted whenever this lead is 
cs in the on condition. This indicates that the data i,et is ready and will transmit the data 

present on the send data lead. 

This indicator monitors the carrier-on interface lead and is lighted whenever this lead is in 
co the on condition. This indicates that the receiver has detected a signal on the line which 

is in the data band. 

This indicator monitors the equalizer mode (QM) interface lead, and is lighted whenever 
the CO indicator is OFF. During normal operation (CO indicator lighted), the ER indi-
cator is lighted whenever the qM interface lead is in the off condition. This indicates 

ER marginal performance of the data set due to either excessive channel impairments or a 
faulty data set, and that the automatic adaptive equalizer is retraining. During this time, 
data appearing on the receive data lead is not valid. In the self-test (ST) mode, the ER 
indicator is conditioned to momentarily light any time an error is detected. 

the analog portion of such systems are contained 
in Section 666-511-503. 

option is temporarily installed at the remote 
extension, this test can be performed. 

2. 17 If the data set being used as a remote 
extension is DS 208A-L1A or 208A-L1B, the 

self-test features are restricted as follows: 

(a) Analog loop-back self test cannot be performed 
(at a remote extension) with options as 

installed. If the internal timing option is 
temporarily installed at the remote extension, 
this test can be performed. 

(b) Digital loop-back test cannot be performed 
from a remote extension in toward the DS 

208A-type collocated with DS 209A-Ll (with 
options as installed). If the internal timing 

Page 8 

(c) Digital loop-back test cannot be performed 
from a remote extension in toward a hub 

office of the digital data system with data set 
options as installed. If the internal timing option 
is temporarily installed at the remote extension, 
this test can be performed. 

8. Cusl·omer Interface 

2.18 The customer interface is accessible through 
the CUST INT connector at the rear of the 

data set. The connector pin numbers and the 
corresponding lead designations are shown in Table 



7 

os 208~ 'l-40 \SS 4 , SEC1\0N 59'l-O'l7-l00 

B. Fo< , comp\ete d,sc,iption nf the inte''"' 
\eads, refer to Section 592-027-150. 

Th«e ooh'"' "" edded ,nd cen>'"d bY ,witches 

,Mnn on n,. 5. A '"m'""' o\ tbes< not-"" is 

y:i,·~n in the t.1blc a~sociated with Fig:. 5. 
C. 1 e\ephone line Interface •·" Th• te\ephon' \in< inl"''" is ,ccessib\e 

through the 'fBL n.n connector at the rear 

of the d,t, set. The conn"'" oin °""'''"' ,nd 

th• w«,s,ondinP \e,d d,signatinns "' sho"" in 
'fable B. 

O. Option• , .,o OS zos>-t>O' is p,oeided wieh , nnmW n\ 

features or options which 1naY be requested 

s, the os« h ,,,.ned d,sc,iotinn o\ th<'' ,,,ions 

is gi"n in section 592-ol.'J-150 end 592-02'1-200 

,.ot \>S 2\)\1,\-Ll is ,,nsided w.Ch , 3.p0sidon 
\oop-back test switch. • Operate the swit1:h to the DL position to 
initiate a diy:ital \oop-bark test. • Operate the switch to the A.L position to 

initiate an ana\ol( \oop-back tes t. 

page 9 



2-+40 DS 208A 
Sl!CTION 592-027-100 

TABLE E 

TELEPHONE LINE INTERFACE LEADS 

PIN NO. OESCRIPTION 

2 -12 volts de 

3 +5 volts de 

7 Data tip 1 (DTl) 1 
Transmit Pair 

8 Data ring 1 (DRl) 

9 Data tip (DT) 1 
Receive Pair 

10 Data ring (DR) 

11 Digital ground 

13 DSR control from line terminating 
units 

20 +12 volts de 

• Operate the switch to the center position 
to allow data to proceed normally through 
the data set. 

3.02 Data sets 208A-L1A and 208A-L1B are 
provided with four test switches. 

• Momentarily depress the LP switch to 
illuminate the status indicators for test 
purposes. 

• Depress the DL switch to initiate a digital 
loop-back test. 

• Depress the AL switch to initiate an analog 
loop-back test. 

• Depress the AL and ST switches to initiate 
a self test of the local data set independent 
of external equipment. 

• Depress the ST switch on the local data set 
and have the DL switch on the remote set 
depressed to initiate a self test of both data 
sets and the channel facility independent of 
external equipment. 

4, REFERENCES 

4.01 Documents listed in this part contain 
information pertaining to DS 208A-type. 

Pcjige 10 

SECTION 

314-919-100 

590-002-110 

592-027-150 

592-027-180 

592-027 -200 

592-027-300 

592-027 -400 

592-027-500 

592-027-501 

592-032-200 

592-032-300 

666-511-503 

666-511-504 

999-100-105 

TITLE 

Digital Data System-Subrate 
Off-Net Extension Arrangements
Description 

4800-Bit Per Second (BPS) Service 
Using Data Set 208-Type-Reference 
Guide 

DataSet208A-Type-Supplementary 
Information 

Data Set 208A--Type-Transmitter
Receiver-SummarizingSpecification 

Data Set 208A--Type-Transmitter
Recei ver- Installation and 
Connections 

Data Set 208A .. Type-Transmitter
Recei ver-Ma:intenance 

Data Set 208A--Type-Transmitter
Receiver- Wiring Information 

Data Set 208A--Type-Transmitter
Receiver-Test Procedures 

Data Set 208A-Type-Transmitter 
-Receiver-Test Procedures Using 
921A Data Test Set 

Data Set 209A-L1-Transmitter
Recei ver-Installa tion and 
Connections 

Data Set 209A-Ll-Transmitter
Receiver-Ma:intenance 

Test of Data Services Provided 
by Data Set 208A-Type From a 
Private Line Test Room 

Test of Data Services Provided 
by Data Set 209A-Ll from a 
Private Line Test Room 

Data Set 208A-Type-How to 
Operate Manual 

4.02 Detailed information pertaining to data set 
208A-type is contained in CD-and SD-10232-01. 
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" ~ 
0•• } ,{: •s0 Ocs 

coo O•• 

sz~ ALO ODL } .. ~ e 

e 

S,!TEST SWITCH I 

DATA SET 208A•TYPE OPTIONS 

HATURE OR OPTION SWITCH SI/ITCH POSITION OPTION OESIG. 

OSR ON IN AL MOOE SIA UP YM 

OSR orr IN AL MOO( (NOTE ;) DOWN YN 

NO COMP (QUAL I ZEA. TEST SIB UP YQ 

COMP EQUALIZER TEST ENABLED (NOTE 7) 
(NOTE ; ) 

DOWN YR 

CONTINUOUS REQUEST-TO-SEND UP YS 

SI/ITC~ED REQUEST•TO·SEND 
SIC 

DOWN YT 

S2AJ NOTE 
NO EQUALIZATION S29 2 ZT 

S2C DOWN 

z 52A (NOTE 21 
0 AMP AND DELAY ( SYM) (NOTE l) S28 UP ZS ;: .. szc UP 
N 
::; SZA UP .. 
:, AMP ANO DELAY (HI ENO) 5ZB DOWN ZU a .., szc UP 

52A DOWN 
AMP ANO DELAY (SYM + HI ENO) S28 DOWN zv 

szc UP 

TRANSMIT EXTERNALLY T IMCD UP YO 
53A 

TRANSMIT INTERNALLY T IMC0 DOWN YC 

RETRAIN AUTOMATICALLY (NOTE 4) 
538 

UP YU 

RETRAIN NOT USED DOWN YV 

OAS IS USED UP Tl 
S3C 

OAS NOT USED DOWN YJ 

I •SEC HOLDOVER DISABLE UP YI/ 
SU 

I •SEC HOLDOVER DOWN YX 

CONT I NUOUS CARR I ER 
548 

UP XB 

SI/ITCHED CARRIER DOWN XA 

NEIi SYNC usto BY CUSTOMER (NOTE 6) UP YB 
S4C 

NEIi SYNC NOT USED BT CUSTOM£R DOWN YA 

Fig. 5-Summary of Data Set Options 

OS 208A 2-40 
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TEST SWITCHES 

0 __!l_ ©)o 
G 

0 [~Q J, ©). 

©) 
(Q) } (Q) 

©>' 

-0 0 
A 

0 0 a -0 0 
C -(NOTE I) 

NOTES: 
1, CP HG2l MAY HAVE OPTION SWITCHcS AS 

SHOWN 1 N I N'SIT. EACH SWITCH SECT I ON 
(A, B, OR C) CONSISTS OF AN UPPER A~D 
LOWER PAIR OF TERMINALS OESlGNATEO 
UP AND DOWN, INSTALL DESIRED OPTION 
BY Pt.AC I NG SHORT! NG PLUG ACROSS 
RESPECTIVE TERMINALS AS SHOWN. 

C SWITCH MAY 13E IN EITHER POSITION 
,. ALWAYS USE \..tiEN OPTIONED FOR CON

TINUOUS CARIHER OPERATION ($48 UP) 
4. THIS OPTION MUST ALWAYS BE INSTALLE.0 
5. THIS OPTION AVAILABLE ONLY ON 

DS 208A-L I A ANO OS 208A-L I B 
6. NOT USED WHEN FAR-END DATA SET IS 

OPT 1 ONEO FOil CONT 1 NUOUS CARR I ER 
7. USED ONLY DURING INSTALLATION ANO 

SHOULD NOT BE INSTALLED FOR .~ORMAL 
OPERATION. 
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1.01 This section contains information concerning 
the installation and connection of data set 

(DS) 208A-type. The data set should be installed in 
conformance with existing installation practices. 
Refer to the section entitled Data Sets and Data 
Access Arrangements-General Installation and 
Connection Information (590-010-200). Data set 
208A-type is recommended for use with data auxil
iary set (DAS) 828- or 829-type (ordered separately). 

1.02 Revision arrows are used to emphasize signifi
cant changes. The reasons for reissue are 

listed below. 

(a) Adds uniform service order codes (USOC) in-
formation pertaining to DS 208A options 

(b) Adds precautionary information 

(c) Adds note in Fig. 1 

(d) Changes key strip in Fig. 4. 

1.03 Caution: Remove a11d discard the foam 
packing material located inside the 

data set front cover. Also remove and discard 
the protective covering from the data set 
housing. If not removecl before operation, 
unnecessary heating oft.be data set will re
sult. It is preferred that th,a data set be installed 
apart from the customer provided equipment (CPE) 
on a nearby desk, table, stand, or in a Bell System 
provided equipment cabinet. The data set will oper
ate in an ambient temperature range of 40 to 120°F 
and a relative humidity of 20 to 95 percent 
•noncondensing. • 

1.04 Data set 208A-type must be located near the 
CPE since the interface cord supplied by the 

customer should not exceed 5,0 feet in length [ to re
duce stray capacitance and to conform to Electronic 
Industries Association (EIA) standards]. To mini
mize inductive interference to data signals on the 
telephone (data) line, the line should not be carried 
in the same run as cable between the data set and 
business machine or lines connected to teletype
writer services. If this condition cannot be met, it will 
be necessary to run the telephone (data) line in type 
SK (shielded) station wire between the data set and 
the cable distribution terminal or building entrance. 
Ground the shield at one end only, preferably at the 
distribution terminal end. 

1.05 Data set 208A-type r,aquires an outlet that 
will accept the 3-prong plug on the P3BJ or 

KS-14532, L23 power cord. 

1.06 A 25-pin KS-19087, L2 connector is provided at 
the rear of the data set for connection to the 

CPE. This connector is designed to mate with a cus
tomer-provided Cinch or Cannon DB-19604-432 plug 
wired in accordance with Table A. Connection be
tween the data set and DAS 828- or 829-type is made 
with an M8K cord which comes with the data set. 

1.07 •warning: When removing front cover 
use finger pressu1·e only. No special 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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TABLE A 

cus·roMER INTERFACE 

PIN 
NO. FUNCTION 

2 Si.>nd Data 

3 Receive Data 

4 Request to Send 

5 Clear to Send 

6 Data Set Ready 

7 Signal Ground 

8 Carrier On 

9 +12V 

10 -12V 

11 Equalizer Mode 

14 Nt>w Sync 

15 Serial Clock Transmitter 

16 Divided Clock Transmitter 

17 Serial Clock Receiver 

18 Divided Clock Receiver 

21 Signal Quality Detector 

24 Serial Clock Transmitter External 

25 +5V 

tools are required. Excessive force may cJ·ack 
the data set cover.• Removal of the front cover is 
necessary to gain access to the option switch panel 
and the circuit packs (CPs). This cover can hB re
moved by gently squeezing it on top and botto~. and 
pulling forward. To replace the cover, position it 
properly, gently squeeze at top and bottom, and push 
it into place. 

1.08 • Warning: When the data set is removed 
from its mounting, an approved wrist 

Pcige 2 

DATA SET EIA DESIGNATION 
MNE:MONIC IRS-232-CI 

SD BA 

RD BB 

RS CA 

cs CB 

DSR cc 
SG AB 

COD CF 

CI9 (+12V) Reserved for Data 
Set Testing 

Cll0 (-12V) Reserved for Data 
Set '!\,sting 

Ql\l Unassigned 
(Non-El A) 

\IS SBA 
(Non-EIA) 

SCT DB 

OCT SBB 
(Non-EL\) 

SCR DD 

DCH. lJ nassign!'d 
(Non-El A) 

cov CG 

SCTE DA 

CI25 (+5V) Unassigned 

strap should be used (or handle only by face
plate, edges, or brackets) to prevent static 
discharge to integrated ci.rcuits (ICs). The 
data set should be placed on a clean, dry, 
nonconduct.ive surface .• In order to gain access to 
the CPs, r,emove the front cover and CP locking bar. 
With the exception of HG9 and HG23, the CPs can be 
removed by pulling forward on the plastic tab. To 
replace th~ card, align it in the proper slot and push 
gently into place. The locking bar should be replaced 
before replacing the front cover. 



1.09 A label (E-6650) and holder (841 788 292) are 
available for use with DS 208A-type to provide 

identification of the circuit number and trouble call 
number. The label has a pressure-sensitive adhesive 
to adhere to the bottom front of the data set housing 
1 inch from the left side and flush with the front 
edge. 

2. OPTIONS 

2.01 Data set 208A-type is provided with a number 
of options which must be installed prior to 

placing the data set in service. The options to be in
stalled in the data set should be specified on the ser
vice order. Refer to Fig. 1 for a cross reference 
between options and the switches which control the 
options. 

A. Customer Options 

2.02 Carrier Control: The earner control op
tions are listed below. 

• With the switched carrier (XA) and switched 
request-to-send (YT) options, the data set 
transmits only when the request-to-send lead 
is on. The CA-CB delay for switched carrier 
is approximately 48.5 ms. The data set trans
mitter turns off within 2 ms after request-to
send goes off. 

• With the continuous carrier (XE) and contin
uous request-to-send (YS) options, request
to-send is held on internally and the trans
mitter remains on continuously to maintain 
synchronization. 

• With the continuous carrier (XE) and 
switched request-to-send (YT) options, the 
transmitter remains on continuously to 
maintain synchronization; however, the cus
tomer may continue to control request-to
send with a shortened CA-CE delay of ap
proximately 8 ms. 

2.03 Internal or External Timing: Internal or 
external timing options are listed below. 

• With the internal timing option (YC), the 
data set provides serial clock to the customer 
on the serial clock transmitter lead (pin 15). 

• With the external timing option (YD), the 
customer provides serial clock to the data set 

DS 208A 2-41 
ISS 5, SECTION 592-027-200 

on the serial clock transmitter external lead 
(pin 24). This clock must be stable to ±4.8 X 
10-7 (±48 ppm). On data sets with external 
timing, the serial clock transmitter signal is 
present and is phase-.Jocked to the clock re
ceived from the customer on the serial clock 
transmitter external lead. 

2.04 New Sync: The new sync option (YE) is rec-
ommended for use in the master DS 208A-type 

of a multipoint arrangement.. Use of this option en
sures rapid resynchronization on a series of incoming 
messages from remote transmitters. A pulse of 1 ms 
duration applied by the CPE on the new sync inter
face lead (SBA) when option YE is installed 
squelches the data set receiver for receipt of the next 
message. This option should not be installed in the 
local data set if the remote data set is optioned for 
continuous carrier (XE). It should not be installed in 
the master DS 208A-type if the DS 208A-type is an 
extension of a DS 209A-Ll multiple system. The new 
sync interface lead can be disabled by installing op
tion YA. 

2.05 1-Second Holdove.r: With the I-second 
holdover option (YX), the timing recovery cir

cuits in the data set receiver can maintain synchroni
zation during line dropouts which do not exceed 1 
second. This option can be disabled by the use of op
tion YW. 

2.06 Data set 208A-L1A and -LIE provide all the 
preceding customer options listed for DS 

208A-Ll, plus one additional option. 

2.07 Data Set Ready (D8R) On in AL Mode: 
This option provides an on indication to the 

CPE via the data-set-ready lead when the data set is 
in the analog loop back mode. This option, provided by 
DS 208A-L1A or -LIE only, allows a customer to loop 
back signals through the data set for testing of the 
CPE. 

B. Telco Options 

2.08 Data Auxiliary Set Used or Not Used: 
The data auxiliary set used or not used options 

are listed below. 

• When the DAS used option (YI) is installed, 
the data-set-ready lead is externally con
trolled by the DAS 828A, 829-type, or equiva
lent line terminating unit. This indicates 

Page 3 
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,{: 
OON 

RSO ocs 

coo OER 

{ s 
!l ALO ODL 

!l 

S5 (TEST SWITCH) 

:}, 
e 

:]~ 

TEST SWITCHES 

0 og 
0 
~ 0~ 
~ o: 

,{: ~ 0~ 
CJ 05 

0~ CJ 
@ 

~ A 
0 0 

00 8 
PART OF CP HG23 ~ 

0 0 
C 

~ 
DATA SET 208A TYPE OPTIONS 

FEATURE OR OPTION 

DSR ON IN AL MOOE 
DSR OFF IN AL MOOE 
NO COMP EQUALIZER TEST 
COMP EQUALIZER TEST ENABLED I NOTE 7) 
CONTINUOUS REQUEST - TO-SEND 
SWITCHED REQUEST - TO-SEND { NOTE 8) 

NO EQUALIZATION 

2 c, .. AMP AND DELAY {SYM) {NOTE 3) •-.. 
N 
►S -• •< AMP AND DELAY {HI END) ::, 

"" "" 
AMP AND DELAY {SYM + HI END) 

TRANSMIT EXTERNALLY TIMED 
TRANSMIT INTERNALLY TIMED 
RETRAIN AUTOMATICALLY {NOTE 4) 
RETRAIN NOT USED 
llAS IS USED 
DAS NOT USED 
1-SEC HOLDOVER DISABLE 
1-SEC HOLDOVER 
CONTINUOUS CARRIER 
SWITCHED CARRIER 
NEW SYNC USED BY CUSTOMER {NOTE 6) 
NEW SYNC NOT USED BY CUSTOMER 
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SWITCH 
SWITCH OPTION usoc 

POSITION DESIG DECSN 
S1A UP YI'! F11 
{NOTE 5) DOWN YN F12 
S1B UP YQ 
!NOTE 5) DOWN YR 

S1C 
UP vs cs 

DOWN YT C5 

s~~ . s2B N0TI: 2 ZT 
S2 DOWN 
S2A (NOTE 2) 
S2B UP ZS 
S2C UP 

S2A UP 
S2B DOWN zu 
S2C UP 
S2A DOWN 
S2B DOWN zv 
S2C UP 

S3A 
UP YD A2 

DOWN YC A1 

S3B 
UP YU 

DOWN YV 
UP YI 

S3C DOWN VJ 

S4A 
UP YW DB 

DOWN YX D7 
UP XB B3 

S4B DOWN XA B4 

S4C 
UP YB ES 

DOWN YA E10 

l'ig. 1-•1.ocation of Option Switches• 

{NOTE 1) 

NOTES: 
1 • CP HG23 MAY HAVE OPTION 

SWITCHES AS SHOWN IN INSET. 
EACH SWITCH SECTION (A, B, 
OR C) CONSISTS OF AN UPPER 
ANO LOWER PAIR OF TERMINALS 
DESIGNATED UP AND DOWN. 
INSTALL DESIRED OPTION BY 
PLACING SHORTING PLUG 
ACROSS RESPECTIVE TERMINALS 
AS SHOWN. 

2. SWITCH MAY BE IN EITHER 
POSITION. 

3. ALWAYS USE WHEN OPTIONED 
FOR CONTINUOUS CARRIER 
OPERATION (S4B UP). 

4. THIS OPTION MUST ALWAYS BE 
INSTALLED. 

5. THIS OPTION AVAILABLE ONLY ON 
OS 208A-L 1A AND OS 208A-L 1B. 

6. NOT USED WHEN FAR-END DATA 
SET IS OPTIONED FOR 
CONTINUOUS CARRIER. 

7. USED ONLY DURING INSTALLATION 
AND SHOULD NOT BE INSTALLED 
FOR NORMAL OPERATION. 

8. ALl,AYS USE WHEN OPTIONED FOR 
SWITCHED CARRIER OPERATION 
(S4B DOWN). 



when the private line channel is in a mainte
nance mode, a test condition, or alternate 
voice mode. 

• When the DAS not used option (Y J) is in
stalled, the data-set-ready lead is always on 
except when the data set is in the analog 
loopback mode (option YN installed), digital 
loopback mode, or option YR is installed. 

2.09 Compromise Equalizer Test Control: 
This option, provided by DS 208A-L1A or -LIB 

only, facilitates testing of the compromise equalizer. 
Option YR should only be installed during the com
promise equalizer setup. When this option is in
stalled, the LP switch can be used to short the line 
signal. This option replaces the necessity to with
draw CP HG5, which must be done when setting the 
compromise equalizer on DS 208A-Ll. This option 
must be removed upon completion of the com
promise equalizer adjustment. 

Note: When this option is installed, the CC 
lead will always be off. 

2.10 Automatic Equalizer Retraining: With 
this option (YU), the data set receiver is able 

to determine if the automatic equalizer has been 
properly adjusted. If the automatic equalizer has not 
been properly adjusted, the data set receiver initiates 
local retraining of the equalizer while the remote 
transmitter continues to transmit data. 

ft The automatic retrain option (YU) 
should always be installed during 
normal data set operation. 

2.11 Caution: The final position of the screw 
must be such that it butts up against the 

spacer and the screwdriver slot is parallel 
with the spacer. Care must be taken not to 
turn the screw roughly or too far past the 
final position, as this could damage the 
switch. Option switches Sl, S2, S3, and S4 are lo
cated on CP HG9 or HG23. Data set 208A-Ll contains 
CP HG9 while DS 208A-L1A and -LIB contain CP 
HG23. Each switch is divided into three sections: A, 
B, and C. To access the switch screws, the hinged pro
tective cover must first be opened by pulling it from 
the end with the dot. Each switch section is individu
ally adjusted to one of two positions using a screw
driver (provided with CP HG23) to gently rotate the 
adjustable screw to either the up or down position. 

OS 208A 2-41 
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2.12 If CP HG23 is equipped with option switches 
which use shorting plugs, a method such as 

using long-nose pliers facilitates positioning the 
plugs. The plug is inserted horizontally in either the 
up or down position to install the respective option. 

2.13 Switch sections are referred to by adding the 
letter designation (either A, B, or C) to the 

switch number. Thus, S2B refers to switch S2, 
section B. 

2.14 The data set is supplied from the factory with 
a strap at the bottom of the power supply ter

minal strip to connect frame ground to signal ground. 
This strap can be disconnected during installation if 
the customer specifies a different grounding ar
rangement. To disconnect the strap, loosen the 
screws, pull back on the strap until the connection is 
broken, and tighten the strap under the frame 
ground (FG) screw. 

2. 15 When the data set is installed, verify that the 
correct options are installed before requesting 

a loopback test from the serving test center (STC). 

2. 16 A gummed option label designated E-6327 
should be ordered for the data set. It can be 

attached to the front of the 83A power unit, and the 
installed options should be indicated for easy refer
ence on subsequent maintenance visits. 

3. CONNECTIONS 

3.01 This part contains the information for con-
necting DS 208A-type to DAS 829-type or to 

DAS 828A-Ll and DAS 828C. For further informa
tion pertaining to these data auxiliary sets, refer to 
Part 6. 

3.02 Refer to Fig. 2 and Fig. 3 for connection be-
tween DS 208A-type and DAS 829-type. The 

data-only connection is shown in Fig. 2 and the data/ 
voice connection is shown in Fig. 3. 

3.03 Connections for DAS 829-type to provide al-
ternate switched network backup are shown in 

Fig. 4. The 48Al data unit is not required for data
only service. Detailed information pertaining to DAS 
829-type is contained in Section 598-082-101. 

3.04 Refer to Fig. 5 and Fig. 6 for connection be
tween DS 208A-type :and DAS 828A-Ll. The 

data-only connection is shown in Fig. 5 and the data/ 
voice connection is shown in Fig. 6. 
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TO MANUAL 
LOOPBACK 
KEY (IF 
REQUI REO) 

TO 
4-WIRE 
PRIVATE 
LINE 

1(2), BR 

2(2) 0 

@ 3 R 
(2) 

4(2) BK 
117 VAC 
PLUG 

KS-21239, L 1 OR L4 

----WITH DAS 829-TYPE 
INSTALLED 

[ ML8 ::;MLB 

CG 
::cG 

[ " 
:_ Tl ] TRANSMIT 

RI - ·- PAIR 
~RI 

R 

Z)R ] RECl:IVE 
T -- Z)T PAIR 

,(Z)ACI p I 
-~ 
OATA 

I 
I 

,(Z)AC2 

(Z)FG 

I \_ 
TRANSFORMER 
(NOTE 2) 

TAPE AND STORE 6 FOOT 
POWER 
COIII> 

BZ5A AS 
REQUIRED 

) 0 

1400 FT MAX----, ..---------~ 
M8K 
CORD 

) )>--+-18---< 

NOTES, 

DATA SET Z08A-TYPE 

CUSTOMER 
TEL INTERFACE 

f------< 

TO 
CUSTOMER 
PROVIDED 
[QUI PMENT 
(NOTE I) 

1. IF THE OATA SET IS USED AS AN EXTENSION FOR 
A DATA SET 209A-L 1 MULTIPLEX SYSTEM OR AS A 
SUBRATE OFF-NET EXTENSION OF THE DIGITAL 
DATA SYSTEM, AN M2,B CORD MUST BE USED 
BETWEEN THE DATA SET AND THE CUSTOMER 
PROV I OED CORO. 

2. THE KS-212~9, L 1 TRANSFORMER IS MANUFACTURE 
DI SCDNTI NUEO. 

Fig. 2-DS 208A-Typ,e Used With DAS 829-Type, Data Only 

3.05 Connections for DAS 828C to provide alter-
nate switched network backup are shown in 

l<'ig. 7 and Fig. 8. The connections for data only are 
shown in Fig. 7, while the connections for data/voice 
are shown in Fig. 8. Detailed information pertaining 
to DAS 828C is contained in Section 598-080-101. 

3.06 If DS 208A-type is to be installed without a 
DAS 829-type, DAS 828A, or DAS 828C, con

nection to the locally engineered termination equip
ment may be accomplished by using a D25D-61 cord 
and a 66E3 connector block. Connections are shown 
in Fig. 9. 

3:.07 If DS 208A-type is used as an extension for a 
DS 209A-Ll multiplex system or as a subrate 

off-net extension of the digital data system (DDS), an 
M23B cord must be used. The M23B cord is approxi
mately 6 inches long and connects between the data 
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set and the customer provided cord. This is shown in 
Fig. 2 through 9. 

4. MULTIPLE ARRANGEMENTS 

4.01 There are two ways in which DSs 208A-type 
can be installed for multiple arrangements. 

(a) The data sets can be stacked on each other as 
follows: 

MAX ROOM TEMP 

85°F 

120°]~ 

NO. OF DATA SETS 

3 

2 

1 

(b) With suitable mounting brackets [D-180467 
(MD) or D-180556], the data sets (including 



B25A AS 

DS 208A 2-41 
ISS 5, SECTION 592-027-200 

45A I O,lTA MOUNT I NG Pl REQUIRED 

M8K 
CORD 

DATA SET 208A·TYPt 

CUSTOMER 
TEL INTERFACE 

TO CUSTOMER 
PROVIDED 
EQUIPMENT 
(NOTE 2) 

~ 0 8 f--
46A I 
DATA UNIT 

OAS 829• TYPE 

RI Tl MLB CG FG AC2 
0 0 

J4 

---< 
ACI 
0 

400 _J 
FTI 
MAX ~----~ 

565HK TEL SET 
(NOTE I) 

TO 4•\/IRE [-: ~ 
l8RI 

0' 

METALLIC RI 
FACILITIES -T-,----~ 

'----1 
TO MANUAL 
LOOPBACK 

(IF REQUIRED) 

NOTES: 
I • DES I GNATE KEY STRIP AS SHOWN, 

CONVERT RI NG BUTTON TO NON LOCK I NG, 

(BK) 

2. IF THE DATA SET IS USED AS AN EXTENSION 
FOR A DATA SET 209A·LI MLLTIPLEX SYSTEM 
OR AS A SUBRATE orr-NET EXTENSION or 
THE DIGITAL DATA SYSTEM, AN M238 CORO 
MUST BE USED BETWEEN THE DATA SET ANO 
CUSTOMER PROVIDED CORD, 

(OJ 
02 

(RI 03 117 1iAC 

04 18• I NCH 

05 
CORD 

TAPE 6-FOOT 
ANO POWER KS-21362, L 1 

STORE CORO TRANSFORMER 

Fig. 3-DS 208A-Type Used With DAS 829-Type, Data/Voice 

cover) can be mounted on a 19- or 23-inch rack 
mounting (Fig. 10). 

(c) In cases where the DS 208A-type is replacing 
another data set in a cabinet arrangement, 

replace the data sets with DS 208A-type on a one
for-one basis. If a higher density of data sets is 
required, remove the cabinet shelves and use 
mounting brackets. For additional information, 
refer to Section 590-010-201. 

4.02 When DSs 208A-type are used with the 
mounting brackets, it is possible to mount the 

data sets in KS-20018 cabinets. However, because of 
heat limitations, only a limited number of data sets 

can be mounted in a cabinet. Criteria for calculating 
the maximum number of data sets for a given cabinet 
is contained in Section 592-027-150. 

5. INSTALLATION PROCEDURIES 

5.01 The 4-wire private line channel to be used with 
DS 208A-type must meet the requirements 

given in Section 314-410-500. Connections for the var
ious data station configurations are shown in Fig. 2 
through 9. Install DAS 829 (or equivalent), if re
quired, per Section 598-082-W0 or Section 598-082-
201 as required. Install DAS 828A and DAS 828C (or 
equivalent), if required, per Sections 598-080-200 and 
598-080-201, respectively. 
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- 1400 FT MAX - DATA SET 
208A-1YPE 
(NOTE 2) 45A1 DATA MOUN] ING 

48A1 
OATA UNIT 
{NOTE: 3) ~ 

l:::J 

B25I1 />S M6K 
p1 REQIJ I RED COOD 

~ >--6-➔ > 0 ( ~ TEL 
SET 

400 FT MAX 7 T2 

R2 

T3 

R3 

4881 
DATA UNIT B2.'5A AS ~---, 

REQUIRED 

f--{r-< 

T R R1 T1 MLB CG AC1 

0 

TO 4-WIRE 

PRIVATE 
LINE 

,_{-'---R-'---) -I----H-----K'10 3 --
'-------' 

0 4 

'-(_8K-'-)---l'------h~--+(0 5 

TO MANUAL TAPE 6-FOOT 
LDOPBACK KEY 
(IF REQUIR[O) 

NOTES, 

1. DESIGNATE KEY srn1P AS SHOWN. 
CONVERT RING KEY 10 NDNI.DCKIN,,. 

I HOLD I 0001 I DD□ 2 I ~~LK I KING 1-1 

ANO POWER 
STORE CORD 

2. IF THE DATA SET IS USED AS AN EXTENSION FOR A DATA SET 209A-L I 
MULTIPLEX SYSH.M OR AS A SUBR.a.TE OFF-NET EXT ENS I ON OF THE DIGITAL 
DATA SYSTEM, AN M23B CORU MUSf BE USl:J snwEErJ THE DATA SET MJU 
CUSTOMEI: PROV I OED CORD. 

j, FOR DATA ONLY SERVICE, THE 48,~1 DATA UNI·- IS NOT REQUIRE:.□. 

KS-21362, L1 
TRANSFORMER 

565 HKM 
TEL SET 
I NOTE 1 I 

-B---0= 11'1 VAC 
18-INCH 
CORD 

Fig. 4-tDS 208A-Type Used on 4-Wire Private Line With Alternate ODD Backup Using 
DAS 829-Type, Data/Voice• 

5.02 Refer to Fig. 1 for the location and po1>itions 
of the data set option switches which provide 

the options specified on the service order. 

• Analog loopback test (to be performed if 
either of the digital loopback tests fails) 

5.03 After the data set has been installed, it :ihould 
be tested to determine if it is operating: prop

erly. Tests to be performed are as follows: 

• Analog loopback self test (DS 208A-L1A and 
-LIB) 

• Digital loopback test from STC 

• Digital loopback test to distant end 

Page 8 

• Compromise equalizer test (if required). 

5.04 In addition to the loopback tests, the correct 
setting of the compromise equalizer must be 

determined if the data set being installed is optioned 
for switched carrier. Testing of the compromise 
equalizer setting is not required if the data set is 
optioned for continuous carrier operation. In this 
case, the compromise equalizer should be set for sym
metric compromise equalization (S2B up; S2C up). 

5.05 When the compromise equalizer test is re-
quired, the test procedure will be performed 
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j.-- 1400 FEET MAX ---I 
LC DATA SET 208A-TYPE 

DAS 
828A-L 1 

B25A AS 
DATA REQUIRED 

MBK-61 
CORO 

TEL SET 
CONN 

CUSTOMER 
INTERFACE TO CUSTOMER 

) 0 ) ) 0 < ,(-:~~~~~~~T 

POWER 

SUPPLY 
JUMPER 

117 VAC 

TB3 
~ 

9 

10 

7_ 

DAS 8 
828A-

6 
L 1 

s 

'i,__ I--

I 

~ 
3 

~ 

OT DAT 

I 

DR I 

DTI I 
" 

DR I I 

TEK6 I, 
" TEKS I 

A 

B25A AS 
REQUIRED 

M6K-61 
CORD 

30 >-,---H--.-0 >-.--- ....... --< 

5 10 

29 )...1.---l-!-~ )-+---14-...µ'7 

4 

I 

~ 
TEK I I 

TEK4 I 

TEK3 I 

NOTE: 
IF THE DATA SET IS USED AS AN EXTENSION OF A DATA SET 
209A-LI MULTIPLEX SYSTEM OR AS A SUBRATE OFF-NET 
EXTENSION OF THE DIGITAL DATA SYSTEM. AN M238 CORD 
MUST BE USED BETWEEN THE DATA SET AND THE CUSTOMER 
PROVIDED CORD. 

(NOTE) 

TEL 
OT DATA SET 

208A-TYPE 

I DR 

" OT I CUSTOMER 
I INTERFACE 
I 

ORI -----< I 

TO CUSTOMER 

~ ~~~~~~~l~T 
,] DIG GRD (NOTE) 

I ,, KTU 

' 

Fig. 5-DS 208A-Type Used With DAS 828A, Data Only 

after the digital loopback test to distant end has been 
performed. The distant-end data set should have 
been tested previously by the STC and must be in the 
digital loopback (DL) test mode. 

5.06 The proper test to be performed will be deter
mined by the STC. Test procedures are given 

in Section 592-027-500. 

5.07 Affix the label holder (841 788 292) to DS 
208A-type and record both the circuit number 

and trouble call number on the label. Do not place 
identification ot' any type on the data set hous
ing. 

5.08 Ensure that a copy of Data Set 208A-Type, 
How to Operate Manual (999-100-105) is read

ily available to the customer. 
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LC 

~ 1400 FEET MAX~ 

DATA SET 20BA-TYPE 
M8K-61 TEL l)ET CUSTOMEI~ 

TO CUSTOMER 

4-WIRE ---+---1 
LINE 

DAS 

B2BA-L 1 

82~iA AS 
RE(!U I RED 

>-~) 
CORO INTERFACE INTERFACE 

0 (- ,--- ~ =~~:~~~~T 
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,JUMPER 
POWER 
SUPPLY ft--- 100 FEET MAX -I 

TEL 
825A AS 
REQUIRED 

117 VAC 
37A I f--++----< ~-

825A AS MBK-61 

09_,_ _ _,_□_T ___ ~,o >-r-R-EQh'U>-1-R_E,..,□ >-r---C+O+-R-□-.-< g 
TEL 

, OT 

OR I 5 >-!---++--,-<I 0 
0
~29)-l >+- , 7 

-□~4 I ~--++-+< 
!l_K.~3 >+-

I 0 I DR 

,! OT I 

I DR t ~-
El DIG, GRC 

: II 

DAS 
828A

' LI 

I 
I 

~28 )+. T~+I -+,) >+--
_T!=_K,~26 I )L 
TEK4 I 

2 
-+., 

-:f.~27 _.L, 

,! KTU 

J!jmsrn 
NOTE: 

IF THE o.1nA SET IS USED AS AN EXTENSION OF A DATA SET 
209A-LI MULTIPLEX SYSTEM OFI AS A SUBRATE OFF-NET 
EXTENSION OF THE DIGITAL DAT.I\ SYSTEM, AN M238 CORD 
MUST BE USED BETWEEN THE 0.1:.TA SET AND TYE CUSTOMER 
PROVIDED CORD. 

568 HAA-3 
TEL SET 

DATA SET 
20EIA-TYPE 

CUSTOMER 
INTERFACE 

----< 
TO CUSTOMER 

~ ~~:~~~~~~T 
(,iQTE l 

Fig. 6-DS 208A-Ty1pe Used With DAS 828A, Data/Voice 

(NOTE) 



58511K 
TCL SCT 

TEL SET 
CORD 

I 
I 

OAS 828C, L1 OR L1A 
(NOTE 1) 

TEL P/0 OAS 

~ 
828C 

~ 

P/0 OAS 
828C 

JUMPER (J2) 

828 TEL SET (P3) 

~ 
(NO CONNECT! ON) 

OS 208A 2-41 

ISS 5, !iECTION 592-027-200 

DATA SET 20BA-TYPE 

M8K TEL SET CUSTOMER TO 
CORO CONN INTERFACE CUSTOMER r ~

---------- ~ PROVIDED 
EQUIPMENT 
(NOTE 31 

P/0 
TBI 

DATA 
SET 
(Pl) 

r----
II 

12 

21 

22 

-------

I 

I 

I 

T 

R 

T 

R 

] 

TO DOil 
LINE I 

] 

TO DOil 
LINE :~ 

-- --

NOTES: 
1. ADD 2270 A!f'LIFIER I 

AS DI REC TEO IN SECT! 
2. INSTALLER WIRING FOR 

OPERATED LODPBACK RE 
REFER TD SECT! ON 598 

N RECEIVE PATH 
ON 598-080-201 . 

LOCALLY (NOT( 2) 
LAY IN DAS 828A. 
-080-201. 
SEO AS AN EX TENS I ON 
L 1 MULTIPLEX SYSTEM 
NET EX TENS I ON OF THE 

l. IF THE DATA SET IS U 
FOR A DATA SET 209A
OR AS A SUBRATE OFF
DIGITAL DATA SYSTEM, 
USED BETWEEN THE OAT 
PRO\/ I OED CORO. 

AN M2lB CORO MUST BE 
A SET ANO THE CUSTOMER 

J2 

(NO CONNECT! ON) 

828A 
DATA 
(J3) 

""[ (Pl) 

P/0 OAS 
828A 

.---
13 

14 

1-5 

16 

,____.,_ 

T 

R 

Tl 

RI 

PRIVATE 
LINE 

] 

TO 4-IIIRE 

Fig. 7-DS 208A-Type Used on 4-Wire Private Line With Alternate DOD Backup Using 
DAS 828A and 828C, Data Only 
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NOTES: 
I. ADO 227D AMPLIFIER IN 

RECEIVE PATH AS DIRECTED 
IN SECTION 591-080-201. 

Z, If TH£ IJATA SET IS USED AS AN 
EXTENSION Of A 11,\TA SET 209A•LI 
MULTll't..EX SYSTEN OR AS A SUBRATE 
Off•ll£T EXTENSION Of THE Dl;tTAL 
OATA SYSTEM, AN M23B CORD MUST BE USED 
BETWEEN THE 0A TA SET AND 
THE CUSTOMER PROVIDED CORO. 

TEL SET CORD 

,--
TEL 
(JI) 

>-'-'--
JUMPER 

~ ,_(_J2_) ___ ..., 

DATA SET 208A-TYPE 

CUSTOMER TO 

CONNECTOR ~ f- ~~~!?o~E
0
R 

EQUIPMENT 
TEL SET (NOTE 2) 
CONNECTOR 

l 

!._] TO DDD 

R LINE I 
l/l-1---+--+----

P /0 DAS 828C I 

L ______ ~s ~es_ ,_1_o_R_L_1A_IN~~E :!... ______ ~ 
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TEL SET 

828A 
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(P3) 
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(JI) 
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v1--t--+-+--- LI NE 

RI 

L __ _ _ ___ o_AS ~8~ L 1 /2 OR L 1 A/2 
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Fig. 8-DS 208A-Ty·pe Used cm 4-Wire Private Line With Alternate DDD Backup Using 
DAS 828A ,and 828C:, Data/Voice 
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13 
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NOTE: 
IF THE DATA SET IS USED AS AN EXTENSION FOR A DATA SET 
209A-LI MULTIPLEX SYSTEM OR AS A SUBRATE OFF-NET 
EXTENSION OF THE DIGITAL DATA SYSTEM, AN M23B CORD MUST 
BE USED BETWEEN THE DATA SET AND THE CUSTOMER PROV I OED 
CORD. 

DATA SET 
208A-TYPE 

CUSTOMER 
INTERFACE 

Fig. 9-DS 208A-Type Connections to Locally Engineered Private Line Termination 
Without DAS 828- or 829-Type 

TEL INT 
CONNECTOR 

Fig. 10-DS 208A-Type With D-180467 (MD) Mounting Bracket Kit lnstallecil, Rear 
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PROVIDED 
EQUIPMENT 
(NOTE) 
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1. GENERAL 

1.01 This section contains information concerning 
procedures to be used when testing data set 

(DS) 208A-type on an initial installation or during 
a maintenance visit. Overall procedures to be 
followed when investigating the trouble report are 
outlined in Section 592-027-300. When DS 208A-type 
is used as an extension of a DS 209A-Ll multiplex 
system, overall procedures are contained in Section 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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592-032-300. When DS 208A-type is us,~d as a 
subrate off-net extension of the digital data system, 
refer to Section 314-919-300. Procedures used at 
the serving test center (STC) to maintain and test 
such systems are contained in Section 666--511-504. 

1.02 This section is reissued to add information 
pertaining to DS 208A-L1B and equalizer 

start-up testing for DS 208A-types. Since this 
issue is a general revision, change arrows are 
deleted. 

1.03 This section is divided into seven parts. 
Part 1, GENERAL, contains general 

information pertaining to DS 208A-type. Part 2, 
TEST FACILITIES AVAILABLE, describes the 
test capabilities of the data set. Part 3, 
INS'rALLATION TESTS, describes the tests necessary 
to verify an installation. Part 4, MAINTENANCE 
TESTS, describes the tests to be performed during 
a trouble visit. Part 5, TEST PROCEDURES, 
describes and gives a step-by-step procedure for 
the various tests necessary to install and maintain 
DS 208A-type. Part 6, SUPPLEMENTARY TEST, 
describes a test to be performed when normal 
testing has failed to isolate an intermittent source 
of errors. Part 7, REFERENCES, provides 
documentation information pertaining to associated 
equipment. 

1.04 The compromise equalizer test requires a 
diode pin (white) and a resistor pin (yellow) 

for use with a 914B data test set (DTS). The 
diode pin contains a general purpose diode, while 
the resistor pin contains a 3010-ohm resistor. 

1.05 The CA-CB and CG-CF interval tests and 
start-up tests require the use of a 8010-ohm 

resistor pin (yellow), which is used to eliminate 
the effect of contact bounce caused by the 914-type 
DTS switches. If this pin is not available, a 3000-
to 4000-ohm resistor can be connected from pin 9 
to pin 4 on the 914B interface selector switch 
panel. 

Note: If the 914B DTS has been modified 
with CP 17, the resistor pin or equivalent 
can be omitted. 

1.06 In addition to the 914-type DTS, the following 
equipment is required for the maintenance 

test procedure: 

• One KS-19252-L2 bridging adapter 
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•· Two B25A cables 

•· One 66E3 block 

1, One 903-type DTS (if 914B DTS is used). 

2. Tl:ST FACILITIES AVAILABLE 

DS 208A-L1 

2.01 DB 208A-Ll is tested with the use of a 
914-type DTS. An analog loopback test, an 

end-to-end test, and a digital loopback test to either 
an STC or distant data set can be performed. 
These tests check for proper status of interface 
signals and record data errors. The compromise 
equalizer test, which determines the optimum 
compromise equalizer option, also uses the 914-type 
DTS. The 914-type DTS is also used for maintenance 
to test various data set functions. Table A depicts 
the test switch positions and status indicators 
during test and normal operation for DS 208A-Ll. 

DS 208A--L1A AND DS 208A-L1B 

2.02 Test circuitry built into DS 208A-L1A and 
DS 208A-L1B permits testing of the data set 

in the analog loopback, end-to-end, and the digital 
loopback modes to either an STC or distant data 
set without the use of any external test equipment. 
The same tests can also be made in grnater depth 
using the 914-type DTS (to verify interface connector 
wirin1~. I<:IA voltage levels, etc). 

A. S,elf "fest Features (DS 208A-L1A and DS 208A-L1B 
01nly) 

2.03 The self test features of the data set make 
use of the pushbutton switches and status 

indicators located at the front of the data set. 
For a description of the switches and status indicators, 
refer to Section 592-027-100. Table B depicts the 
test ,,witch positions and status indicators during 
test and normal operation. 

Stalu!, Indicator Test 

2.04 The lamp test (LP) switch is a nonlocking 
switch that when depressed lights the MR, 

RS, CS, CO, and ER indicators to verify proper 
operation of these status indicators. The LP switch 
can be depressed at any time, since it does not 
affect normal data operation. 
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TABLE A 

DS 208A 2-42 
ISS 4, SECTION 592-027-500 

DATA SET 208A-L 1 TEST SWITCH POSITIONS AND INDICATOR STATUS 

TEST SWITCH REMOTE REMOTE END-TO-END 
POSITION NORMAL ANALOG LOOPBACK LODPBACK* 

OR OPERATION LOOPBACK FROM TO DISTANT LOCAL DISTANT-END 
INDICATOR STC END DATA DATA 

SET SET 

Test Switch in 
X X X X Center Position 

Test Switch 
in Analog X 
Loop Position 

Test Switch 
in Digital X 
Loop Position 

ON Indicator Lighted Lighted Lighted Lighted Lighted Lighted 

RS Indicator Note 1 Note 1 Note 3 Note 1 Note 1 Note 1 

CS Indicator Note 2 Note 2 Note 2 Note 2 Note 2 ' Note 2 
I 

CO Indicator Note 3 Note 3 Note 3 Note 3 Note 3 Note 3 

ER Indicator Note 4 Note 4 Note 4 Note 4 Note 4 Note 4 

AL Indicator Off Lighted Off Off Off Off 

DL Indicator Off Off Lighted Off Off Off 

* Assumes distant-end data set is in digital loop mode. 

Notes: 

1. Lighted when CA is ON ( could be off when line signal is being transmitted if data set is 
optioned for switched request-to-send and continuous carrier). 

2. Lighted after completion of CA-CB interval (7.5 or 50 ms). Stays lighted for completion 
of data transmission. 

3. Lighted when line signal is being received. 

4. Lighted when CO indicator is off. When CO indicator is lighted, indicates state of adaptive 
equalizer. When lighted, equalizer is retraining. 

During the compromise equalizer test, 
the data set is optioned such that 
the LP switch, when depressed, is used 
to short the transmitted signal, causing 
the status indicators listed in 2.04 
to light. If the compromise 

equalizer test option is inadvertently 
installed during 1iormal operation, 
the MR indicator on the data set 
will not be lighted and the CC 
(data set ready) lead at the 
customer interface will be OFF. 
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TABLE B 

DATA SET 208A-L 1t1 OR -L 113, TEST SWITCH POSITIONS AND INDICATOR STATUS 

REMOTE END-TO-END SELF TEST 
SWITCH OR NORMAL 

ANALOG Fl EMOTE 
LOOPBACK* INDICATOR 

INDICATOR OPERATION 
LOOPBACK LOOPBACK 

SELF TEST TO LOCAL DISTANT-END TEST SELF TEST FHOMSTC 
DISTANT END DATASET DATASET 

LP Switch X 

AL Switch X 

ST Switch X X X X 

DL Switch X 

ON 
Lighted Lighted Lighted LightE,d Lighted Lighted Lighted Indicator 

MR 
Note 1 Off Off Off Off Off Lighted Indicator 

RS 
Note 2 Lighted Note 4 Lighted Lighted Lighted Lighted Indicator 

cs 
Note 3 Lighted Note 3 Lighted Lighted Lighted Lighted Indicator 

co 
Note 4 Lighted Note 4 Lighted Lighted Lighted Lighted Indicator 

ER 
Note 6 Note 5 Note 6 Note Ei Note 5 Note 5 Lighted Indicator 

X = Switch depressed; Blank= Switch not depressed. 

* = Assumes distant-end data set is in di!;ital loop mode. 

Note 1: Monitors state of data set ready circuit. 

Note 2: Lighted when CA is ON ( could be off when line signal is being transmitted if data set is 
optioned for switched request to send and continuous carrier). 

Note 3: Lighted after completion of CA-CB interval (7.5 or 50 ms). Stays lighted for completion of 
data transmission. 

Note 4: Lighted when line signal is being received. 

Note 5: Off except when errors occur. 

Note 6: Lighted when CO indicator is off. When CO indicator is lighted, indicates state of adaptive 
equalizer. When lighted, equalizer is retraining. 
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Analog Loopback Self Test 

2105 The analog loopback self test mode is entered 
by depressing the analog loop (AL) and self 

tl)st (ST) locking switches. Depression of the AL 
switch connects the data set transmitter to its 
own receiver through a channel simulator on the 
data set side. Depressing the ST switch forces 
the internal request-to-send (CA) lead on, transmits 
a steady mark on the data set internal SD lead, 
and enables the ER indicator to be used to indicate 
rl)ceived errors. 

El!ld-to-End Self Test 

2J06 The end-to-end self test mode is entered by 
depressing the ST switches at both data 

sets (DS 208A-L1A or DS 208A-L1B). This action 
causes both transmitters to turn on and transmit 
steady marks. At both receivers, test circuits 
enable the ER indicator to be used to indicate any 
eJtrors made in transmission. 

D~ital Loopback Test to Distant End 

2.07 In this test the distant-end data set is placed 
in the digital loop (DL) mode to act as a 

regenerator. The local data set is placed in the 
self test mode by depressing the ST switch. The 
lobal transmitter is then turned on and transmits 
steady marks to the distant-end receiver, where 
the recovered data present on the BB interface 
lead is looped around to the BA lead at the customer 
i!llterface. Also connected at the customer interface 
ave signal quality detector (CG) to request-to-send 
(CA) and serial clock receive (DD) to serial clock 
transmitter external (DA). These interface leads 
ane disconnected so that the associated CPE cannot 
monitor them. The distant-end transmitter now 
tr~nsmits this data back to the local receiver, where 
the ER indicator is conditioned to indicate any 
enrors made in transmission. 

Restrictions on Use of Self Test (OS 208A Used With 
D$ 209A or DDS Off-Net) 

2.08 If either DS 208A-L1A or DS 208A-L1B is 
used as a remote extension of a DS 209A-Ll 

multiplex system or as a subrate off-net extension 
of DDS, the self-test features can be used with 
the following restrictions: 

(a) Analog loopback self test cannot be performed 
at a remote extension with options as 

OS 208A 2-42 
ISS 4, SECTION 592-027-500 

installed. If the internal timing option is 
temporarily installed at the remote extension, 
this test can be performed. 

(b) Analog loop back self test cannot be performed 
from a remote extension in toward DS 

208A-type collocated with DS ~:09A-Ll with options 
as installed. If the internal timing option is 
temporarily installed at the remote extension, 
this test can be performed. 

(c) Digital loopback test cannot be performed 
from a remote extension in toward a hub 

office of the DDS with data set options as 
installed. If the internal timing option is 
temporarily installed at the remote extension, 
this test can be performed. 

B. Tests Using the 914-Type DlrS 

2.09 The 914-type DTS is used to perform all 
tests necessary to install and maintain DS 

208A-Ll. By using the 914-type DTS, the customer 
interface is checked, timing intervals and transmit 
levels are measured; certain power supply voltages 
are checked, and actual error runs are performed. 

2.1 O In addition to the data set self tests, the 
914-type DTS is used to provide a more 

thorough series of tests for DS 208A-L1A and DS 
208A-L1B. 

Caution: Certain 914B DTSs are 
susceptible to power line transients 
which may cause the fuse in the 914 
DTS 5-volt power supply to fail. To 
avoid this problem, do not unplug 
the data set while power is applied 
to the 914B. If the fuse in the 914 
DTS 5-volt supply fails, the counter 
indicates continuously and cannot be 
reset. 

3. INSTALLATION TESTS 

3.01 After the data set has been installed, it 
must be tested for acceptable operation. 

Refer to Fig. 1 for the sequence of tests to be 
performed. If trouble exists and appears to be 
start-up errors, perform the appropriate equalizer 
start-up test given in Part 5. 
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4. MAINTENANCE TESTS 

4.01 Maintenance tests consist of an equalizer 
start-up test, end-to-end tests, a ground 

noise test, and a repair test sequence that provides 
a method of isolating a trouble within the data set 
to a circuit pack (CP) or group of CPs. It is 
assumed that the maintenance procedures outlined 
in Section 592-027-300 have been followed prior to 
dispatching the telephone company (telco) employee. 
If the probable cause of trouble is in the private 
line (PL) facilities, refer to Section 314-410-500. If 
the probable cause of trouble is in data auxiliary 
set (DAS) 828A or 829-type, refer to Pad 7 for 
the appropriate ESP. 

4.02 DS 208A-Ll can be converted to DS 208A-L1A 
by removing HG9 CP and replacing it with 

HG23 CP, and replacing the front cover with front 
cover 840807655. When this conversion is made, 
ensure that the customer receives a copy of the 
data set How to Operate Manual (999-100-105). 

4.03 Due to backplane wiring changes required 
by the employment of large scale integration 

(LSI) in DS 208A-L1B, DS 208A-L1A cannot be 
converted to DS 208A-LlB. The transmitter and 
descrambler CP used in DS 208A-L1B is coded 
HG26 and replaces HG5, HG6, and HG17 used in 
previous DS 208A-types. Before replacing CPs in 
DS 208A-type, identification of the data set must 
be determined using the code stamped under the 
chassis or printed on the option label. Care must 
be taken not to insert HG26 CP in DS 208A-Ll 
or 208A-LlA. Although no equipment damage will 
occur, HG5, HG6, and HG17 CPs will not function 
if inserted in a DS 208A-L1B chassis. All other 
circuit packs with the same code can be used 
interchangeably in DS 208A-type. A summary of 
the CPs contained in each DS 208A-type is given 
in Table C. 

4.04 The overall repair tests sequence, contained 
in the flowchart shown in Fig. 2, consists 

of five basic functional tests: 

• Power Supply Test 

• CA-CB Interval Test 

• Transmit Level Test 

• CG-CF Interval Test 
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• Analog Loop-back Test. 

The tests are written so that the flowchart may 
be entered at any point without performing all 
preceding tests. The equalizer start-up test, 
end-to-end test, and ground noise test are not 
included in Fig. 2. These tests should be performed 
as required. 

4.05 When any test shown in Fig. 2 (except the 
power supply test) fails, perform the following 

procedllre: Refer to the list of CPs involved in 
the test being performed. Replace each CP 
individually (in order of appearance on the list) 
and repeat the test after each CP replacement. If 
after a CP is replaced the test fails, in order to 
avoid replacing a CP which may not be defective, 
reinstall the original CP and replace the next CP 
on the list. Repeat this procedure until all the 
recommended CPs have been replaced. 

Note: This procedure of CP replacements 
does not check for multiple circuit pack failures 
unless the circuit packs in question are related 
to different tests in the repair sequence. 

4.06 The repair sequence shown in Fig. 2 should 
quickly isolate the trouble to a CP or group 

of CP,. It is evident that, in all the tests, one 
of the CP replacements recommended is HG9 
(208A-Ll) or HG23 (208A-L1A and 208A-L1BJ. This 
is the interface CP and the majority of data and 
control signals appear on this CP. 

4.07 Whenever HG9 or HG23 CP is replaced, 
install the correct options before proceeding 

with the test. 

4.08 If a defective CP is located, it must be 
tagged with the nature of the trouble, 

carefully packed in the shipping carton provided 
with the maintenance kit, and returned to a Western 
Electric repair center for repair. No attempt 
should be made to repair CPs in the field. After 
the data set has been repaired and tested, verify 
with the customer that service is satisfactory by 
requei;ting the customer to make a data call. 

4.09 In the unusual instance when the data set 
is obviously malfunctioning but maintenance 

tests do not clear up the cause of trouble, it is 
recommended that the problem be referred to 
supervision according to local instructions. 



TABLE C 
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CIRCUIT PACK COMPLEMENT FOR DS 208A-TVPE 

DS208A-L1 (MD) DS 208A-L1A (MD) DS 208A-L 1B 

CIRCUIT SEE CIRCUIT SEE CIRCUIT SEE 
PACK NOTE PACK NOTE PACK NOTE 

HG2 HG2 HG2 
HG3 HG3 HG3 
HG4 HG4 HG4 
HG5 (A&M) HG5 (A&M) -

HG6 (A&M) HG6 (A&M) -

HG7 HG7 HG7 
HGS HGS HGS 
HG9 (MD) - -
HGll HGll HGll 
HG12 1 HG12 1 HG12 l 

HG13 HG13 HG13 
HG14 (MD) HG14B 3 HG14B 3: 
HGl5 (MD) HGl5B 3 HGl5B 3: 
HG16 (MD) HG16B 3 HG16B 3: 
HG17 (A&M) HG17 (A&M) -

HG21 2 HG21 HG21 
- HG23 4 HG23 4 
- - HG26 5 

Note 1: Two HG12 CPs are required in each data set. 

Note 2: Early models of DS 208A-Ll may contain HGl CP. 

Note 3: HG14B, HG15B, and HG16B are direct replacements for HGl4, HGl5, 
and HG16, respectively. 

Note 4: HG9 CP is replaced by HG23 in DS 208A-LlA and DS 208A-L1B. 

Note 5: HG5, HG6, and HG 17 are replaced by HG26 in 208A-LlB. 

4.110 Proceed to Fig. 2 to begin the repair test 
sequence. 

5. TEST PROCEDURES 

5.01 This part provides a description of the various 
test procedures and step-by-step instructions 

for performing the tests. 

5.02 If a procedure requires that an option be 
installed in the set which is not specified 

on the service order or circuit layout record card, 
remove the option at the end of the test and verify 
that all specified options are installed in the set. 

A. Analog Loopback Self Test (DS 208A-L1A AND 
DS 208A-L1 B) 

5.03 The analog loopback self test is entered by 
depressing the AL and ST locking switches 

located on the front of the data set. Depressing 
the AL switch connects the transmitter to the 
receiver through a channel simulator. Depressing 
the ST switch turns on the data set internal 
request-to-send lead, transmits steady marks on 
the data set internal SD lead, and conditions the 
ER indicator to be used to indicate errors. Since 
steady marks are being transmitted, any spaces 
detected by the error circuitry constitute errors. 
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START 

P[Rfot!M ANALOG 

LOOP•8ACK S[lf • 

TEST 

PERFORM 
REPAIR 

TESTS AS PER 
r1~. 2 

NOTIFY 
SUP(RV I SI ON 
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DS 208A•LI 

YES 

CALL STC TO 
DETERMINE \IHI CH 

TESTS ARE TO 
BE PERFORMED 

NO 

REQUEST 

TEST RE:SUL TS 
FROM ST,: 

DATA S[T Will BE 

TtSTED FROl◄ A STC, 

PUCE THE I,DCAL 
DATA SET Iii THE 

D"I TAL LOOP-BACK 

MODE. 

YES 

"' ISTHl/1 ~O. 
FIRST llATA SET 
OF SYS'fEM 

/ 

VERIFY WllH CUSTOMER 
THAT SERVICE IS 
SATISFACTl)RY 

TURN EC•UIPMENT 
OVER TO CUSTOMER 

Fig. 1-lnstallation Testing Flowchcirt (Sheet 1 of 2) 

PERFORM DIGITAL 
LOOP-BACK TEST TO 
DISTANT END 

PERFORM COMPIIOMI SE 
EQUAi.1 ZER TEST 

REfEI! TO 

(A) 

NO (Bl 

(C) 



(A) 

(B) 

(C) 

DOES YES 

DS 208A-LIA 
OR 
DS 208A·LIB 

PERrORM AN ANALOG 
LOOP•BACK TEST, 

OS 208A·LI 

OS 201A·LIA 
OR 
OS 20BA-LIB 

BErORE LEAVING 
VER I ry THAT POWER 
I 5 ON AND DATA SET 
I 5 IN TH£ DL MOOE 

NO 

PERFORM REPAIR 
TESTS AS PER 
FIG. 2 

YES 

DS 208A 2-42 
ISS 4, SECTION 592-0270500 

TROUl!I.E NAY 8E 
IN LOCAL LOOP, ~ErtR 
TO SECTION 
314•4 I 0·500 

Fig. 1-lnstallation Testing Flowchart (Sheet 2 of ~!) 
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NO 

MEASU<E CA-CB 
INTERVAL 

NO 

MOSUi£ 
TRANSMIT LEVEL 
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CHECK FOR TROUBLi 
Pl:RFOR~ ON BACl~PLANE NOTIFY 

WIRING UNPLUG AND POWER 
SUPERVIS!ON 

REPI..IJG PQI.ER CORD SUPPLY TE.ST 

YES 

REPLACE -11 

HG 6 (-l1 00 -L 1A) 
HG 5 (-L1 OR -L11') / HG 26 (-L1B) 

MEASVR£ CA-CB NO HG 9 (-L 1) 
CA-CB INTERVAL 

HG 25 (-L 1A OR -L 16) INTERVAL 1.0RRECT 
HG 21 (-L 1A OR -L"IB) "'-HG 2 
HG 17 (-L 1 OR -L 11q 

Fig. 2-Repair Test Sequence (Shuet 1 of 2) 

• USING THE 1-ETHODS GIVEN 

IN SECT I ON 592-02'7-200 

(A) 



(A) 

MEASURE CG-CF 
INTERVAL 

PERFORM ANALOG 
LOOP-BACK TEST 

YES 

RE:.PLACE * 

HG 9 (-L 1) 
HG 23 (-L 1A OR -L 1B) 
HG 16B 

>-NO------::,~ HG 8 
HG '5 (-L 1 OR -L 1A) 
HG 6 (-L1 OR-L1A) 
HG Zti (-L 1B) 
HG 17 (-L 1 OR -L 1A) 
HG 2 

REPLACE * 
HG 9 (-L 1) 
HG 23 (-L1A OR -l 1B) 

"tO HG 3 
r------',,,tHG 17 (-L1 OR -L1A) 

HG 26 (-L1B) 
HG 4 

HG 7 

HG 14B 
HG 8 
HG 2 

REPLACE * 
HG 9 (-l1) HG 14B 
HG 23 (-l 1A OR -L 1B) HG 8 
HG 4 

HG 7 
HG 26 (-l 18) 
HG j 

HG 17 (-L 1 OR -L 1A) 
HG 21 (-LIA OR -L 1B) 
HG 2 

REFER TROUBLE 
TO SUPERVISION 
ACCORD I NG TO 
LOCAL INSTRUCTIONS 

HG 15B 

HG 12 
HG 13 
HG 11 
HG 16B 

HG 5 (-Li OR-LIA) 
HG 6 (-L1 OR -l 1A) 

VERIFY WITH 

CUSTO~R THAT 
SERV!CE IS 
SATISFACTORY 

NOT I FY P\.ANT 
SERVICE ANO 

CLOSE TROUBLE 
REPOOT 

MEASUR[ 
TRANSMIT 
LEVEL 

t-EASURE 
CG-CF 
INTERVAL 

PERFORM ANALOG 
LOOP-BACK 
TEST 

fig. 2-Repair Test Sequence (Sheet 2 of 2) 
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YES 

REFER 
TO 
SUP£.RV 151 ON 
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One bit error lights the ER indicator for approximately 
100 ms. 

5.04 Perform the following procedure for the 
analog loopback self test. 

(1) Apply ac power to DS 208A-L1A or DS 
208A-LlB. 

(2) Depress and hold the LP switch. 

Requirement: All indicators on the data 
set are lighted. 

(3) Release the LP switch and depress the AL 
and then the ST switch. 

Requirements: The ON, RS, CS, and CO 
indicators are lighted. The MR 2.nd ER 
indicators are off. 

Note: If the ER indicator is lighted or 
blinks, the data set has failed the analog 
loopback self test. 

(4) End of test. Depress, then release the AL 
and ST switches to restore the data set to 

normal operating condition. 

B. Analog Loopback Test Using a 914-Type DTS 

5.05 The analog loopback test using a ~114-type 
DTS is functionally the same as the analog 

loopback self test. The 914-type DTS provides a 
more inclusive test of the data set customer 
interface circuits and data set scrambler/descramber 
circuits by transmitting random data and monitoring 
the received data for errors. The test equipment 
required for this test consists of a 914C DTS or a 
903-type DTS and a 914B DTS. When using the 
914C DTS, a 511-bit word is used; when using the 
903/914B DTS combination, a 63-bit word is used. 
The 511-bit word is preferred to test the 
scrambler/descrambler circuits more comprehensively. 

5.06 Perform the following procedure: 

(1) Connect the equipment as shown in Fig. 3. 

Note: This test is written to make use of 
a 914C DTS. If a 914C DTS is not available, 
connect the 903-type DTS to the 914B DTS 
and set the controls as shown in Fig. 3. 
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(2) Place the DS 208A-type in the AL mode. 

(3) Apply power to the data set and then to 
the DTS. 

(4) If a 903-type DTS is used, depress and 
release the START switch. 

(5) At the 914-type DTS, position Sl (CA) to 
ON and reset the counter by depressing 

the RESET switch. 

Requirements: On the 914-type DTS, DSl 
(CA), DS2 (CB), DS3 (CG), DS4 (CF), and DS7 
((!M) are lighted. DS5 (BA) and DS6 (BB) 
are .dimly lighted. DSS (CC) is off. The 
counter is not indicating. 

(6) Verify that the test equipment is functioning 
properly by pulling interface selector switch 

3A out on the 914-type DTS. 

Requirement: On the 914-type DTS, the 
counter indicates rapidly, and shortly thereafter 
the NO DATA and OVERFLOW lamps light. 

(7) Depress the interface selector switch 3A. 

(8) Reset the counter to zero by pressing the 
RESET switch. 

(9) Perform a 2-minute error run and record 
the number of errors. 

Bequirement: DTS counter registers 0 
block errors during a 2-minute error run. 

(10) End of test. Restore the data set to 
normal operating condition. 

C. Di~1ital Loopback Test From STC 

5.07 When instructed by the STC, place the data 
set in the digital loopback (DL) mode. 

(1) If testing a DS 208A-Ll, position the test 
switch to the right (DL position) and verify 

that the DL indicator is lighted. 

(2) If testing a DS 208A-L1A or DS 208A-L1B, 
depress the DL switch and verify that the 

MR indicator is off. 
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IIOTES: 

I. VERIFY THE FOLLOWl~IG OPTIONS ARE INSTALLED: 

OPTION SETTING 

DSR OFF IN AL MOOE 
SIA DOWN 

(DS208A-LIA OR -LIB) 

NO COMP EQL TEST 

(0S208A-LIA OR -LIEI 
SIB UP 

SWITCHED REQUEST-TO-SEND SIC DOWN 

TRANSMITTER INTERN1ALLY 

TIMED 
S3A DOWN 

SWITCHED CARRIER S48 DOWN 

2. IF 903 AND 9148 DTS ARE USED, CONNECT 903 AS 
SHOWN ANO SET THE FOLLOWING 903 CONTROLS. 

CONTROL SETTING 

BIT RATE EXT CLOCK 

RANDOM-DOT RANDOM 

3. SET SWITCHES OH 914-TYPE OTS AS FOLLOWS: 

SWITCH SETT I NG 

I NTERf ACE ALL DEPRESSED 

SELECTOR 

I NTERf ACE MODE VOLT AGE 

TEST sn MODE SER (9I4C DTS) 
RCV SER (914B BTS) 

BIT RATE(S) EXT + 

COUNTER 2WB (914C OTS) 
16WL (9148 OTS) 

fUNCT I ON orr 
SIGNAL LEVEL t4V 

SAMPLE WIDTH .s~s 
WORD SYNC AUTO 

S 1-58 OFF 

WORD 63llF 903 DTS IS USED) 
LENGTH (S) 511 (IF 914C OTS IS USED) 

4. If 914C IS USED RE:MOVE PINS FROM TPl-15 
AND TP2-2. INSERT PIN IN SD-2. 

5, 914 DTS INDICATORS CORRESPOND TO THE 
FOLLOWING INTERFACE LEADS 

LAMP FUNc·r1 ON EIA 

OSI REQUEST TO SlcNO (RS) CA 

DS2 CLEAR TO SEND (CS) CB 

DS3 SIGNAL QUALITY DETECTOR CG 

DS4 RECEIVED LINE SIGNAL CF 

DETECTOR (C0]1 

DS5 TRANSMITTED DATA (SD) BA 

OS6 RECEIVED DATA (RO) BB 

DS7 EQUALIZER MODE (OM) NON-El A 

DSB DATA SET READY ( DSR) cc 

Fig. 3-Test Setup Using 914-Type and 903-Type DTSs 
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:5.08 After rece1vmg the test results from the 
STC, restore the data set to normal operating 

condition as follows. 

(1) If testing a DS 208A-Ll, position the test 
switch to the center position and verify that 

the AL and DL indicators are off. 

(2) If testing a DS 208A-L1A or DS 208A-L1B, 
depress to release the DL switch and verify 

that the MR indicator is lighted. 

ft If the DL loopback test is successful, 
depress the DL switch to permit a 
digital loopback test to be performed 
when the distant end is installed. 
Notify the customer to leave the 
data set in the DL mode. 

D. Digital Loopback Test Using a 914-Type DTS 

5.09 When instructed by the STC, this test is 
performed in conjunction with a distant-end 

data set. The distant-end data set must be in 
the digital loopback (DL) mode and should have 
been previously tested by the STC. This test 
verifies that data can be sent from the local 
transmitter to the distant-end receiver, looped back 
on the digital side to the distant-end transmitter, 
and be transmitted back to the local receiver. The 
received data (BB) lead at the local receiver is 
then checked for errors. 

5.10 Perform the following procedure for the 
digital loopback test to distant end. 

(1) Connect the equipment and set the controls 
of the 914-type DTS as shown in Fig. 3. 

Note: Verify that switch Sl (CA) is OFl•'. 

(2) On the data set option panel (HG9 or HG23), 
verify that options are installed as shown 

in Fig. 3. 

(3) If testing DS 208A-Ll, position the test 
switch on the local data set to the center 

position and verify that both AL and DL indicators 
are off. 

(4) If testing DS 208A-L1A or DS 208A-L1B, 
ensure all switches are released and the MR 

indicator is lighted. 
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( 5) Verify that the distant-end data set is in 
the DL mode. 

(6) Apply power to the data set and then to 
the !J14-type DTS. 

Requ.irements: At the data set, the AL, 
DL, RS, and CS indicators are off and the 
ON indicator is lighted. At the 914-type 
DTS, the DS8 (CC) lamp is lighted. If the 
distant-end data set is optioned for continuous 
carrier, the data set CO indicator and the 
914-type DTS DS3 (CG) and DS4 (CF) lamps 
are lighted. If the distant-end data set is 
optioned for switched request-to-send and 
switched carrier, the data set CO indicator is 
off and the ER indicator is lighted. 

ft Record whether the distant-1md data 
set is optioned for switched or continuous 
carrier. This information wiJ'l be 
required for the compromise equalizer 
test, if performed. 

(7) At the 914-type DTS, position switch Sl to 
ON. This turns on request-to-send to the 

local transmitter. 

Rt•quirements: At the data set, the ON, 
RS, CS, and CO indicators are lighted; the 
ER, AL, and DL indicators are off. At the 
91-Hype DTS, DSl (CA), DS2 (CB), DS3 (CG), 
DS4 (CF), DS7 (QM), and DS8 (CC) lamps are 
lighted. The NO CLOCK and NO DATA 
lamps are off. 

(8J Reset the counter on the 914-type DTS by 
depressing the RESET switch. The counter 

indicates transmission errors that occur. 

(9) Verify that the test equipment is functioning 
properly by pulling interface selector switch 

3A out on the 914-type DTS. 

Rt,quirement: On the 914-type DTS, the 
counter indicates rapidly; shortly thereafter, 
the NO DATA and OVERFLOW lamps light. 

(10) Depress the interface selector switch 3A. 

(11) Reset the counter to zero by depressing 
the RESET switch. 

(12) Conduct a 10-minute error run. 



Requirement: Total is less than 30 block 
errors. 

(13) If the compromise equalizer options are 
not to be tested, restore the customer 

options according to the service order and restore 
the data station to normal. 

E. Digital Loopback Self Test to Distant End (DS 
208A-L1A and DS-208A-L1B) 

5.11 This test is performed in conjunction with 
a distant-end data set in the DL mode that 

has been previously tested by the STC. The local 
data set is placed into the self test mode by 
depressing the locking ST switch. This turns on 
the local transmitter and applies steady marks to 
the data set internal SD lead. The steady marks 
are transmitted to the distant-end receiver, where 
the recovered data is looped around to the transmitter 
on the digital side of the data set. The distant-end 
transmitter now transmits this data back to the 
local receiver, where the ER indicator is used to 
indicate any errors made in transmission. 

5.12 Perform the following procedure: 

(1) Verify that the distant-end data set is in 
the DL mode. 

(2) On the DS-208A-L1A or DS 208A-L1B option 
panel (HG23), verify that the following options 

are installed: 

• Switched request-to-send (SlC down) 

• Switched carrier (S4B down) 

• Transmitter internally timed (S3A down) 

• DAS not used (S3C down) 

• New sync not used by customer (S4C down). 

(3) Apply power to the data set. 

Requirements: The ON and MR indicators 
are lighted and the RS and CS indicators are 
off. If the distant-end data set is optioned 
for continuous carrier, the CO indicator is 
lighted. If the distant-end data set is optioned 
for switched request-to-send and switched 
carrier, the CO indicator is off and the ER 
indicator is lighted. 

ft 
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Record whether tJ1e distant-end data 
set is optioned for swit,ched or continuous 
carrier. This information will be 
required for the c~•mpromise equalizer 
test, if performed. 

(4) Depress the self-test (ST) locking switch. 

Requirements: The ON, RS, CS, and CO 
indicators are lighted and the MR indicator is 
off. Since the ER indicator responds to errors 
received, it is off. 

(5) Perform a 10-minute error run. 

Requirement: The ER indicator is off and 
does not blink more than an average of 3 
times in any I-minute period. 

(6) If the compromise equalizer options are not 
to be tested, restore the customer options 

according to the service order and return the 
data station to normal. 

F. Compromise Equalizer Test 

5. 13 If the data set under test is optioned for 
switched carrier, this test is required on 

initial data set installation to determine the correct 
compromise equalizer option. Testing of the 
compromise equalizer options is not required if 
the data set is optioned for continuous carrier 
operation. In this case, the compromise equalizer 
should be set for symmetric compromise equalization 
(S2B up; S2C up). 

5.14 When the compromise equalizer test is 
required, the test procedure is to be performed 

after the digital loopback test to distant end. The 
distant-end data set (master station) should have 
been tested previously by the STC and must be in 
the DL test mode. 

5. 15 This test determines how well a rece1vmg 
data set can retrain usiing an 8-phase signal 

instead of receiving a start-up sequence. By 
turning on request-to-send at the local data set, 
carrier is transmitted to the distant-end data set. 
When the transmitted line Bignal is interrupted 
and then reestablished at the local data set, the 
distant-end data set is forced to retrain without 
receiving a start-up sequence. Since the distant-end 
data set is in DL mode, errors which occur at the 
distant-end data set will be retransmitted back to 
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the local data set as the distant-end data set 
retrains. The number of errors occurring during 
the retrain is an indication of the match between 
the local transmitter compromise equalizer and the 
channel characteristics. By comparing the four 
options of the local transmitter compromise equalizer 
and selecting the one that produces the least errors 
at the distant-end receiver, the optimum match of 
the compromise equalizer to the channel characteristics 
is obtained. 

!i.16 Perform the following procedure: 

(1) Ensure that the distant-end data set is in 
the DL test mode and equipped with the 

following options: 

• Symmetric compromise equalization (S:rn up; 
S2C up) 

• Retrain automatically (S3B up) 

• I-second holdover disabled (S4A up) 

• Continuous carrier (S4B up). 

Note: These options are normally installed 
in a master data set on a multipoint network. 

(2) Position the 914-type DTS switches and 
controls as shown in Fig. 4. 

(3) Ensure that the following options are irn;talled 
in the data set under test: 

• Switched request-to-send (SIC down) 

• Symmetric compromise equalization (S2B up; 
S2C up) 

• Transmitter internally timed (S3A down) 

• Retrain automatically (S3B up) 

• I-second holdover (S4A down) 

• Switched carrier (S4B down) 

• New sync not used (S4C down). 

Note: Except for the compromise equalizer 
option, these options are normally installed in 
remote data sets on a multipoint network. 
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(4) If testing DS 208A-L1A or DS 208A-L1B, 
install the following additional option: 

• Compromise equalizer test enabled (SIB 
down). 

(5) Ensure that the data set under test is in 
the data mode (all test switches released). 

(6) Apply power, first to the data set and then 
to the 9I4-type DTS. 

(7) At the 914-type DTS, ensure switch SI (CA) 
is OI<'F. 

Requirements if testing DS 208A-Ll: At 
the data set, RS, CS, AL, DL, and ER 
ind'tcators are off. CO and ON indicators are 
lighted. 

Requirements if testing DS 208A-L1A 
or -LlB: At the data set, MR, RS, CS, 
and ER indicators are off. ON and CO 
indicators are lighted. 

(8) At the 9I4-type DTS, position switch SI to 
ON. 

Requirements if testing DS 208A-Ll: At 
the DTS, DSI (CA), D82 (CB), DS3 (CG), DS4 
(CF'), DS7 (QM), and DS8 (CC) lamps are 
lighted. DS5 (BA) and DS6 (BB) lamps are 
off. 

Requirements if testing DS 208A-L1A 
or -LlB: At the DTS, DSI (CA), DS2 (CB), 
DS3 (CG), DS4 (CF), and DS7 (QM) lamps are 
lighted. DS5 (BA), DS6 (BB), and DS8 (CC) 
lamps are off. 

Note: If either the ER indicator (located on 
the data set) or DS7 (QM) lamp (located on 
the DTS) blinks, discontinue testing until the 
blinking ceases. 

(9) At the DTS, position switch SI to OFF. 

Requirements if testing DS 208A-Ll;· At 
th~, DTS, DS3, DS4, DS7, DSS, NO CLOCK, 
and NO DATA lamps are lighted. DSI, DS2, 
DS5, and DS6 lamps are off. 

Rt,quirements if testing DS 208A-L1A 
or -LlB: At the DTS, DS3, DS4, DS7, NO 
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SWITCH SETTING 

INTERFACE 

SELECTOR A DEPRESSED 

SWITCHES 

INTERFACE MODE VOLTAGE 

TEST SET MODE SER(9I4Cl; RCV SERl9I4B) 

COUNTER 2WL 
TPI TRIGGER +!OPEN 
TP2 TRIGGER +I OPEN 
FUNCTION OFF 
BIT RATE EXT+ 
WORD LENGTH 511 
SI ICA) OFF 

S2 I BAI OFF 

2. 914 OTS INDICATORS 1:0RRESPONO 
TO THE FOLLOWING IMTERFACE LEADS. 

LAMP FUNCTION EIA 

OS I REQUEST TO SENOIRS) CA 

DS2 CLEAR TO ,SEND ( CS I CB 

OS3 SIGNAL QUALITY DETECTOR CG 

OS 4 RECEIVED LINE 
SIGNAL C►ETECTOR ICOl CF 

OS 5 TRANSMITTED DATA (SOI BA 

DS6 RECEIVED IJATA (RD) BB 

DS7 EQUALIZE!! MODE IQMI NON-EIA 

0S8 DATA SETl"EADY tOSR) cc 

Fig. 4-Compromise Equalizer Test Setup 

CLOCK, and NO DATA lamps are lighted. 
DSl, DS2, DS5, DS6, and DS8 lamps are off. 

(10) At the DTS, position switches S1 and S2 
to ON. 

(11) At the DTS, depress the WORD SYNC 
switch to MAN and release. 

Requirement: The DTS counter indicates. 
If not, repeat (11) until the counter begins 

indicating. After completing (11), do not 
depress the WORD SYNC switch for the 
remainder of the test. 

(12) At the DTS, position S2 to OFF. 

Requirement: The counter stops indicating 
and the NO CLOCK lamp lights. 

Note: The counter should stop indicating 
unless the compromise equalizer of the 
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distant-end data set is grossly misadjusted to 
the channel, the data sets are defective, or 
the channel is defective. 

(13) Reset the DTS counter. 

(14) If testing DS 208A-Ll, remove and then 
reinsert HG5 CP. When HG5 CP is 

reinserted, the NO CLOCK lamp may turn off 
and the counter begin to indicate rapidly. Wait 
for the NO CLOCK lamp to light, if it had 
turned off, before removing HG5 again. 

Note: HG5 CP must be withdrawn from 
the connector before being reinserted. 

(15) If testing DS 208A-L1A or -LIB, momentarily 
depress and release the nonlocking LP 

switch. When the LP switch is released, the 
NO CLOCK lamp may turn off and the counter 
begin to indicate rapidly. Wait for the NO 
CLOCK lamp to light, if it had turned off, before 
depressing the LP switch again. 

(16) Repeat (14) or (15) for a total of six times 
and record the cumulative indication of 

the DTS counter and the positions of option 
switches S2A, S2B, and S2C. 

Note 1: If during the procedures the counter 
exceeds 99, record the trial number on which 
this occurs together with a count of 100 and 
reset the counter. (For example, if on the 
fourth trial the counter exceeds 99, reset the 
counter and continue the test. If, at thP. end 
of the sixth trial, the DTS counter indicates 
46, the total for the test should be recorded 
as 146.) 

Note 2: In order to reset the counter, the 
NO CLOCK lamp on the DTS must be lighted. 

(17) Position the compromise equalier to the 
nonequalization condition (S!~C down). 

(18) Reset the DTS counter. 

(19) Repeat (14) or (15) for a total of six times, 
with each trial allowing the DTS counter 

to indicate until the NO CLOCK lamp lights. 

Note: The notes given in (14) and (16) also 
apply to (19). 

Page 18 

(20) Record the counter indication and the 
positions of option switches S2A, S2B, and 

S2C. 

(21) Position the compromise equalizer to hi-end 
compromise equalization (S2A up, S2B 

down, S2C up). 

(22) Reset the DTS counter and repeat (14) or 
( L5) for a total of six times (each time 

allow the counter to indicate until the NO 
CLOCK lamp lights). Record the cumulative 
indication of the DTS counter and the positions 
of option switches S2A, S2B, and S2C. 

(23) Position the compromise equalizer for 
symmetric and hi-end compromise equalization 

(S2A down, S2B down, S2C up). 

(24) Reset the DTS counter and repeat (14) or 
( L5) for a total of six times (each time 

allow the counter to indicate until the NO 
CLOCK lamp lights). Record the cumulative 
indication of the DTS counter and the positions 
of option switches S2A, S2B, and S2C. 

Requirement: The C'ompromise equalizer 
option which gives the minimum indication on 
the counter is the optimum. If two options 
give minimum but identical indications, position 
the word length (WL) switch on the 914 DTS 
to l.WL and repeat the test. Install the 
compromise equalizer option according to the 
test results. 

(25) Upon completion of the test, restore the 
data set options specified on the service 

order and return the data set to normal. 

G. Equalizer Start-Up Test 

5. 17 The purpose of the equalizer start-up test 
is to verify that a data set which is optioned 

for switched carrier can start up error-free to the 
distant end. In order for this to occur, the following 
condition:, must exist: 

• The local data set has the correct compromise 
equalizer option installed. 

• The data sets at each end of the circuit are 
functioning properly. 



• The connecting channel meets the requirements 
given in Section 314-410-500. 

5. 18 The equalizer start-up test should be performed 
on maintenance visits only when the data 

set is optioned for switched carrier. If switched 
carrier is installed in both data sets, this test 
must be performed at each data set. However, 
the compromise equalizer test should have been 
performed prior to this start-up test. 

5.19 This test consists of switching the CA 
(request-to-send) lead on at the local data 

set and counting any errors received from the 
distant-end data set (in DL mode) immediately after 
the CA lead is turned on. With the correct 
transmit compromise equalizer options, basic channel 
conditioning, and a working adaptive equalizer in 
the receiver, no errors should occur when CA is 
switched on. An error or burst of errors, occurring 
in response to CA being switched on, indicates 
that a receiver is not attaining equalization during 
the start-up sequence. Errors can result from an 
incorrect transmit compromise equalizer option at 
either end of the circuit. 

Switched Carrier Both Directions 

5.20 This test can be performed by one telco 
employee at either end of the circuit. Both 

data sets should have been self-tested and remotely 
tested by the STC before the equalizer start-up 
test is performed. 

5.21 Perform the following procedure: 

(1) Ensure that the distant-end data set is in 
the DL test mode and equipped with the 

following options: 

• Automatic retrain (S3B up) 

• Switched request to send (SIC down) 

• Switched carrier (S4B down). 

Note: These options are normally installed 
for switched carrier operation. 

(2) At the local data set, position the 914-type 
DTS switches and controls as shown in Fig. 

5. 
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(3) Install the following options in the local data 
set under test: 

• Switched request to s,end (SIC down) 

• Switched carrier (S4B down) 

• Internal timing (S3A down) 

• Automatic retrain (SBB up). 

Note: These options are normally installed 
for switched carrier op,eration. 

(4) Ensure that the local data set under test is 
in the data mode (all test switches released). 

(5) Apply power to the data set and then to 
the DTS. 

(6) At the DTS, position Sl(CA) and S2(BA) to 
ON. 

Requirement: The counter indicates rapidly. 

(7) Position Sl and S2 to OFF. 

(8) Reset the DTS counter by momentarily 
depressing the RESET switch. 

(9) Position Sl to ON. 

Requirement: The counter indicates start-up 
errors that occur immediately after CA is 
switched on. 

Note: Disregard any transient errors that 
may occur when Sl is positioned to OFF. If 
either data set has I-second holdover enabled 
(S4A up) installed, a bu1rst of errors will occur 
as Sl is positioned to OFF. 

(10) If no start-up errors occur, repeat (8) and 
(9) for a total of six trials. 

If no start-up errors occur in six trials, 
the compromise equalizer option at 
each end of the channel is correct. 
In this case, leave the compromise 
equalizer optioi~ as installed and 
restore all options as specified 
on the service order. If start-up 
errors do occur, this indicates 
incorrect compromise equalizer 
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914-TYPI' OTS 
(SEE NOTE) 
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INTERFACE 
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SWITCHES 
INTERFACE MODE VOLTAGE 
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TP1 TRIGGER +/OPEN 
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Fig. 5--Start-Up Test Setup 



option in the distant-end data 
set, the local data set, or both. 
The compromise equalizer option 
of the local data set will be 
checked first. 

(11) Note the local compromise equalizer option 
and change to a different option. 

(12) Repeat (6) through (10) until an option is 
found that results in no start-up errors or 

until all possible options have been tried without 
success. 

(13) If no option is satisfactory, a telco employee 
must be dispatched to the distant-end data 

set. Each data set compromise equalizer is 
adjusted in turn while the data set at the other 
end of the channel is optioned for continuous 
carrier. 

(14) Perform the compromise equalizer test using 
the procedure given in 5.16. 

(15) When both data sets have been tested, 
restore them to switched carrier option 

and repeat (6) through (13). 

(16) If errors still occur, either the data set is 
defective and repair procedures given in 

Fig. 2 must be performed, or the channel does 
not meet specifications and must be tested as 
instructed in Section 314-410-500. 

(17) End of test. Restore data set options as 
specified on the service order and return 

to pretest conditions. 

Switched Carrier One Direction 

5.22 This test can be performed by either of 
two methods. If the telco employee is 

located at the data set optioned for continuous 
carrier (master data set), this option (S4B up) can 
be temporarily removed and switched carrier option 
(S4B down) installed. Since both data sets are 
now optioned for switched carrier, the procedure 
given in 5.21 can be performed. Alternatively, if 
a telco employee· is located at each end of the 
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channel, a half-duplex test can be performed as 
follows: 

(1) Ensure that the distant-end data set is 
equipped with the following options: 

• Switched request-to-s,end (SIC down) 

• Switched carrier (S4B down) 

• Transmitter internally timed (S3A down) 

• New sync not used by customer (S4C down). 

Note: These options are normally installed 
in a remote station of a multipoint network. 

(2) At the distant end, position the 914-type 
DTS switches and controls as shown in Fig. 

6. 

(3) At the local end, position the 914-type DTS 
switches and controls as shown in Fig. 5. 

(4) Ensure that the locall data set is equipped 
with the following options: 

• 1-second holdover disabled (S4A up) 

• Retrain automatically (S3B up) 

• Transmitter internally timed (S3A down). 

Note: These options are normally installed 
in a master station of a multipoint network. 

(5) Ensure that both data sets (local and 
distant-end) are in the data mode (all test 

switches released). 

(6) Apply power to both data sets and then to 
both DTSs. 

(7) At the distant-end DTS, position Sl (CA) 
and S2 (BA) to ON. 

Requirement: The llocal counter indicates 
rapidly. 

(8) Position S1 and S2 to OFF. 

(9) At the local DTS, reset the counter by 
momentarily depressing the RESET switch. 
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~14-TYPE DTS 
(SEE NOTE) 

CONNECTOR A 

CORO SUPPLIED 
WITH 914 -TYPE DTS 

DATA SET 208A-TYPE 

CUST INTERFACE I 

RESISTOR PIN ONLY 
/ {YELLOW) 

NOTE: 
SET SWITCHES ON 914 OTS AS FOLLOWS: 

I 2 3 4 !5 6 7 8 9 10 II 12 I! 14~17 18 111 20 21 22 252425 STG 

SWITCH SETTING 

• 0 0 0 0 0 e 0 0 0 
~00 

0 O O Cl 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 ✓o 0 0 0 0 0 0 0 0 c, 0 0 0 0 0 0 0 

0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 0 0 0 

GRD GRO 

SD SD 

RD RD 

SI SI 

INTERFACE DEPRE.SSEO 
SELECTOR A 
SWITCHES 
INTERFACE MOOE VOLTAGE 
TEST SET MOOE INTERVAL (914C); RCV SER(9148) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 0 0 0 ~ ~ COUNTER INTERVAL X.I 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ct O 0 0 0 0 0 0 - - FUNCTION OFF 
0 e O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 S2 S2 BIT RATE 2000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 0 0 0 - - TPI TRIGGER +/OPEN 

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ci 0 0 0 0 0 0 0 ~ rn TP2 TRIGGER +/OPEN 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ = SI (CA) OFF 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 c, 0 0 0 0 0 0 0 " " 52 (BA) OFF 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 - -
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 = = 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 S4 54 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 SCT SCT 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 e e 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - = 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 - -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

" 0 
0 0 0 0 0 0 S6 S6 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 057 0S7 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 D58 D58 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 $7 S7 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = = 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 u ~ 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 1!5 16 17 16 IS, 20 21 22 23 24 25 STG 

Fig. 6-lnterval Test Setu11> 

Requirement: NO CLOCK lamp is li!ihted. 

(10) At the distant end, position S1 to ON. 

(11) If no start-up errors occur, repeat (9) and 
(10) for a total of six trials. 

Requirement: At the local end, the DTS 
counter indicates start-up errors that occur 
immediately after CA is switched on. 

Note: Disregard transient errors that may 
occur when S1 (CA) is positioned to OF'F. 

Page 22 

ft If no errors are counted in six trials, 
the compromise equalizer option at 
the distant end of the cha.nnel is 
correct. Restore all options as specified 
on the service order or record 
card. If start-up errors do occur, 
this indicates an incoreect 
compromise equalizer option in 
the distant-end data set. In this 



case, the compromise equalizer 
option is the distant-end data set 
must be changed. 

(12) At the distant end, note the compromise 
equalizer option and change to a different 

option. 

(13) Repeat (7) through (11) until an option is 
found that results in no start-up errors or 

until all possible settings have been tested 
without success. 

(14) If errors still occur, either data set may 
be defective or the channel may not meet 

requirements. Perform data set repair procedures 
given in Fig. 2 or test the channel per Section 
314-410-500. 

(15) End of test. Remove test equipment and 
return to pretest conditions. 

H. Power Supply Test 

5.23 The power supply test checks that ac voltage 
appears at the power supply input and then 

measures the + 12, +5, and -12 volt supply voltages 
at the customer interface. The only test equipment 
required is a 914-type DTS and a VOM to measure 
the ac input voltage if a trouble occurs. 

5.24 Perform the following procedure: 

(1) Connect the data set to the 914-type DTS. 
The only programming pins required in the 

matrix are at crosspoints GRD-1 and GRD-7. 

(2) Apply power to the data set and then to 
914-type DTS. 

Requirement: The data set ON indicator 
lights. 

(3) If the ON indicator fails to light or lights 
momentarily and goes off, check the ac 

source voltage with a volt-ohm-milliammeter 
(VOM). 

Requirement: 105 to 130 volts RMS. 

DS 208A-type is equipped with an 
overvoltage protection circuit in the 
power unit which protects the data 
set if the output voltages rise excessively. 
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To reset the power unit, unplug 
the power cord and plug it in 
again. The data set is also 
provided witli1 a self-resetting 
thermal overload switch which 
shuts off the power unit if the 
power unit temperature rises 
excessively. 

(4) Position the VERTICAL MONITOR switch 
to 9 and the RANGE switch to 30 DCV. 

(5) Position the FUNCTION switch to VOLT 
INT and measure the voltage on the CI9 

lead (pin 9 of customer interface). 

Requirement: 11.0 to 13.0 volts. 

(6) Position the FUNCTION switch to OFF and 
the VERTICAL MONITOR switch to 25. 

(7) Position the FUNCTION switch to VOLT 
INT and measure the voltage on the CI25 

lead (pin 25 of customer interface). 

Requirement: 4.0 to 6.0 volts. 

(8) Position the FUNCTION switch to OFF, 
the VERTICAL MONITOR switch to 10, 

and the POLARITY switch to REV. 

(9) Position the FUNC'I'ION switch to VOLT 
INT and measure the voltage on the CHO 

lead (pin 10 of customer interface). 

Requirement: 11.0 to 13.0 volts. 

(10) Position the FUNCTION switch to OFF. 

(11) End of test. Remove test equipment and 
return to pretest conditions. 

I. CA-CB Interval Test 

5.25 The CA-CB interval test checks both the 
7 .5-ms and 50-ms request-to-send/ clear-to-send 

(CA-CB) intervals. As part of the test, the 
transmitter clocks and certain interface signals are 
checked. Although requirements are given for the 
two possible options, the data set under test need 
not be checked for proper operation of both. Check 
only the CA-CB interval providf:d by the option 
specified on the service order. This test is required 
only when the data set under test is optioned 
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for switched request-to-send. The only test 
equipment required for this test is a 914-type DTS 
and the 3010-ohm (yellow) pin or equivalent circuit 
as described in 1.05. 

5.26 Perform the following procedure. 

(1) Connect the data set to the 914-type DTS 
and set the controls as shown in Fig. 6. 

(2) If a 914C DTS is used, position START 
switch to A ONLY. 

(3) Apply power to the data set and then to 
the DTS. 

(4) On the 914-type DTS, add red pins to the 
programmable matrix in the following 

positions: TPl-4, TP2-5. 

( 5) Install the following options in the data set: 

• Switched request-to-send (SlC down) 

• Transmitter internally timed (S3A down) 

• Carrier option specified by service order 
[XA (S4B down) or XE (S4B up)] 

(6) On the 914 DTS, ensure that switch Sl is 
OFF. Reset the counter by pressing the 

RESET switch. 

(7J Position switch Sl to ON and record the 
CA-CB interval on the counter. 

Requirements.: 

Option XA-45 to 52 ms 

Option XB-7.0 to 8.7 ms. 

Note: If testing option XE, position the DTS 
COUNTER switch to INTERVAL X.l, resulting 
in a meter indicaton of 70 to 87. 

(8) To remeasure the CA-CB interval, position 
switch Sl to OFF and depress the RESET 

switch. When Sl is positioned to ON, the CA-CB 
interval appears on the counter. 

(9) End of test. Remove test equipment and 
restore data set to normal operating condition. 
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J. Transmit Level Test 

5.27 In this test, the meter on the 914-type DTS 
is used to measure the transmit level of 

the data Bet. The following equipment is required 
for this test: 

(1) One 914-type DTS 

(2) One KS-19252-L2 bridging adapter 

(3) Two B25A cables 

( 4) One 66E3 connector block. 

(5) One 310 plug. 

Not,e: If a DAS 829 is used, the transmit 
level can be measured at the TRANS MON 
jack on the DAS 829 by using a 310 plug. If 
that is possible, proceed to (5) after connection 
has been made. 

5.28 Perform the following procedure. 

(1) Connect the DTS to the data set with the 
cord provided with the DTS. 

(2) If the M8K cord from the data set is connected 
directly to the DAS, perform the following 

procedure. 

(a) Disconnect the M8K cord from the DAS. 

(b) Connect the 50-pin side of the M8K cord 
to a plug on the KS-19252-L2 bridging 

adapter. 

(c) Connect the connector end of a B25A cable 
to the remaining plug on the KS-19252-L2 

bridging adapter. 

(d) Connect the other end of B25A cable to 
the 66E3 connector block. 

(e) Connect the connector end of a B25A cable 
to the plug on the DAS where the M8K 

cord was previously connected. 

(f) Connect the other end of this B25A cable 
to the connector on the KS-19252-L2 

adapter. 



(3) If the M8K cord from the data set is connected 
to a B25A cable (or any extension cable), 

perform the following procedure. 

(a) Disconnect the M8K cord from the B25A 
(or extension) cable. 

(b) Connect the 50-pin side of the M8K cord 
to a plug on the KS-19252-L2 bridging 

adapter. 

(c) Connect the connector end of a B25A cable 
to the remaining plug on the KS-19252-L2 

bridging adapter. 

(d) Connect the other end of this B25A cable 
to the 66E3 connector block. 

(e) Connect the connector end of a B25A cable 
to the cable to which the M8K cord was 

previously connected. 

(f) Connect the other end of this B25A cable 
to the connector on the KS-19252-L2 

bridging adapter. 

(4) On the 66E3 connector block, connect the 
meter input to terminals 7 and 8. 

Note: If a D25C-61 cord or equivalent is 
used in a locally engineered PL termination, 
connect the meter input to terminals 14 and 
16. 

(5) On the 914-type DTS, set the RANGE switch 
to O dB and set the FUNCTION switch to 

VOLT/OHM EXT. 

(6) If using the 914C DTS, position the TERM 
switch to IN. 

(7) Insert the red pins in the programmable 
matrix at the following positions: GRD-1, 

GRD-7, and Sl-4. 

(8) Apply power to the data set and then to 
the DTS. 

(9) Position switch Sl to ON. 

(10) Install switched carrier option (S4B down) 
and switched request-to-send option (SlC 

down) in the data set. 
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(11) If testing DS 208A-L1, verify that the data 
set test switch is in the center (normal) 

position and that the AL and DL indicators are 
off. If testing DS 208A--L1A or -LIB, verify 
that all switches are in the out (normal) position. 

(12) Apply power to the data set and then to 
the 914-type DTS. Measure the data set 

transmit level. 

Requirement: -3 dBm to +3 dBm. 

(13) On the 914-type DTS, position switch Sl 
to OFF. 

Requirement: Transmit level drops to less 
than -20 dBm. 

(14) End of the test. Remove the test equipment 
and return the data set to pretest conditions. 

K. CG-CF Interval Test 

5.29 In this test, the interval between CG (initial 
detection of carrier) and CF (indication to 

the customer that the data set is in the proper 
state to receive data) is measured. The only test 
equipment required is the 914-type DTS and the 
yellow pin (3010 ohms) or the special circuit as 
described in 1.05. 

5.30 Perform the following procedures. 

(1) Connect the data set to the 914-type DTS 
and position the controls as shown in Fig. 

6. 

(2) If a 914C DTS is used, position START 
switch to A ONLY. 

(3) Install switched request-to-send (SIC down) 
and switched carrier {S4B down) options. 

(4) Apply power to the data set and then to 
the 914-type DTS. 

(5) Place the DS 208A-type in the AL mode. 

(6) At the 914-type DTS, add red pins to the 
programmable matrix positions TPl-21 and 

TP2-8. 
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(7) Verify switch Sl is positioned to OFF. 
Reset the counter by depressing the RESET 

switch. 

(8) Position switch Sl to ON and read the CG-CF 
interval on the counter. 

Requirement: 38.0 to 44.0 ms. 

(9) To remeasure the CG-CF interval, position 
switch Sl to OFF and reset the counter. 

Position switch Sl to ON and read the CG-CF 
interval on the counter. 

(10) End of test. Remove test equipment and 
return the data set to pretest conditions. 

L. End-to-End Self Test (DS 208A-L 1 A and OS 
208A-L 1 B Only) 

5.31 The performance of the data channel is 
quickly tested by the end-to-end self test. 

Depressing the ST switch on both data sets conditions 
the respective transmitters to transmit steady marks. 
At both receivers, test circuits enable the ER 
indicator to be used to indicate any errors made 
in transmission. This test checks the transmitter 
and receiver of both data sets and the two directions 
of transmission of the connecting facility. The 
customer interface circuits are not tested by the 
end-to-end self test. 

5.32 Perform the following procedure for the 
end-to-end self test. 

(1) Ensure that the data sets are connected to 
the facility and that ac power is applied. 

Requirement: ON and MR indicators are 
lighted. 

(2) Depress the ST switch on ea.ch data set. 

Requirement: ON, RS, CS, and CO indicators 
are lighted. MR and ER indicators are off. 

(3) Perform a 5-minute error run. 

Requirement: Acceptable performaace is 
indicated by a total of 15 or fewer blinks of 
the ER indicator. 

( 4) End of test. Restore both data sets (local 
and distant-end) to normal operating condition. 
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M. End-to-End Test Usinig 914-Type DTS 

5.33 The end-to-end test is performed when it is 
n,acessary to identify facility troubles which 

the data set has been occasionally experiencing 
over a period of time. This test checks the 
transmitter and receiver of both data sets and the 
two directions of transmission of the connecting 
facility. The end-to-end test consists of transmitting 
a random word and establishing an error rate at 
the receiving end. The block size is measured in 
approximately 1000-bit blocks. 

End-to .. End Test (Duplex) 

5.34 Perform the following procedure for a duplex 
end-to-end test using a 63- or 511-bit random 

word. 

(1) Connect equipment at both data set locations 
and set the controls of the 914C DTS as 

shown in Fig. 3. 

Note: This test is written to make use of 
a 914C DTS. If a 914C DTS is not available, 
connect a 903-type DTS to a 914B DTS as 
shown in Fig. 3. 

(2) Apply power to the data set and then to 
the 914-type (903-type) DTS. 

(3) At the 914-type DTS, position Sl (CA) to 
ON. 

(4) Establish voice communications between the 
data stations and verify that neither of the 

data sets is in a test mode. 

(5) If using a 903-type DTS, depress and release 
the START switch. 

Requirements: At each data set, the ON, 
Mli:, RS, CS, and CO indicators are lighted. 
The ER indicator is off. At each 914-type 
DTS, the DSl, DS2, DS3, DS4, D85, DS6, 
and DS8 lamps are lighted. 

The attendant at each data station 
must verify that NO DATA and NO 
CLOCK lamps are off. This indicates 
that a valid connection has been 
established between data stations. 
If either lamp lights during the 
test, the test must be restarted. 



(6) At both data stations, simultaneously depress 
the DTS RESET and perform a 10-minute 

error run and record the total errors. 

Requirement: Total errors are fewer than 
30 block errors. 

(7) End of test. Restore the data set to normal 
operating condition. Verify that the correct 

options are installed in the data set before 
notifying the customer that service is restored. 

End-to-End Test (Half-Duplex) 

5.35 Perform the following procedure for a 
half-duplex end-to-end test using a 63- or 

511-bit random word. 

(1) Connect equipment at both data set locations 
and set the controls of the 914-type DTS 

as shown in Fig. 3. 

Note: The 903-type DTS is not required 
for a half-duplex test. 

(2) Apply power to the data set and then to 
the 914-type DTS. 

(3) On the 914-type DTS at the transmitting 
end only, position Sl (CA) to ON. 

(4) Establish voice communications between the 
data situations and verify that neither of 

the data sets is in a test mode. 

(5) On the 914-type DTS at the transmitting 
end only, position the TEST SET MODE 

switch to TRMT SER (914B DTS) or SER (914C 
DTS). 

(6) On the 914-type DTS at the rece1vmg end 
only, position the TEST SET MODE switch 

to the RCV SER (914B DTS) or SER (914C 
DTS). 

Requirement: See Table D. 

ft The attendant at the receiving station 
should verify that NO DATA and NO 
CLOCK lamps are off. This indicates 
that a valid connection has been 
established between data stations. 
If either lamp lights during the 
test, the receiving station attendant 
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must contact the transmitting 
station and agree to retest. 

(7) On the 914-type DTS at the receiving end, 
depress the DTS RE:SET and perform a 

10-minute error run and record the total errors. 

Requirement: Total errors are fewer than 
30 block errors. 

(8) At the end of the prearranged time interval, 
establish voice communication to discuss the 

test results and agree to repeat the end-to-end 
test in the opposite direction if necessary. The 
transmitting data station now becomes the 
receiving data station. Repeat (5) through (7). 

(9) End of test. Restore the data set to normal 
operating condition. Verify that the correct 

options are installed in the data set before 
notifying the customer that service is restored. 

6. SUPPLEMENT ARY TEST 

6.01 This test is not required for either installation 
or maintenance, but is designed to aid in 

locating a source of intermittent errors introduced 
into the data communication channel. 

Ground Noise Test 

6.02 If the data set and CPE are not at the same 
ground, errors may be caused by a potential 

difference between data set ground and CPE ground. 
To detect the presence of noise potentials, a test 
should be made using the 6H impulse counter. 

Note: For information pertaining to the 6H 
impulse counter, refer to Section 103-620-101. 
If the 6H impulse counter is not available, a 
6A impulse counter may be used. For 
information pertaining to the 6A impulse 
counter, refer to Section 103-620-100. 

6.03 Connect the 6H impulse counter and perform 
the test as follows. 

(1) Use a 2W6A test cord or equivalent (310 
plug on one end; alligator clips connected 

to tip and ring on the other end). Connect the 
914-type DTS connector A to the customer 
connector on the data set. Connect the 914-type 
DTS connector B to the data set connector on 
the CPE. This test assumes that protective 
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ground from the CPE appears at the customer 
interface. 

(2) On the 914-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the 2W6A cord to switch 
IA and connect the other clip to switch lB. 

Verify that power is applied to data set and 
CPE. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, position the 
DIAL-MEAS switch to MEAS and the DERN 

dial to 90. 

(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Position the MINUTES control to 15. After 
the 15-minute test has elapsed, record the 

number of indications on the counter. 

(8) Remove clips of 2W6A cord from IA and 
lB and connect to 7A and 7B. 

(9) Reset the counter on the 6H impulse counter 
to 0. 

(10) Position the MINUTES control to 15. After 
the 15-minute test has elapsed, record the 

number of indications on the counter. 

6.04 At the end of both 15-minute periods, there 
should be no indications on the counter of 

the 6H impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
together according to local instructions. At the 
end of the test, disconnect the test equipment and 
restore the data set to pretest condition. 

7. REFERENCES 

7.01 The following Bell System Practices provide 
additional information pertaining to test 

procedures for DS 208A-type. 

SECTION 

103-620-100 

103-620-101 

314-410-500 

592-027 -100 

592-027-150 

592-027-300 

592-027-501 

598-080-500 

598-082-500 

666-511-503 

666-511-504 

999-100-105 
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TnrLE 

J94006A (6A) Impulse Counter
Description, Operation, and Main
tenance 

6H and 6HR Impulse Counters 
( J9006H andJ9006HR )-Description, 
Operation, and Maintenance 

Private Line Data Circuits-Voice 
Bandwidth Circuits for Miscellaneous 
Data-Overall Tests and Require
ments 

Data Set 208A-Type-Transmitter
Receiver-Description and Operation 

Data Set 208A-Type-Transmitter
Receiver-Supplementary Informa
tion 

Data Set 208A-Type-Transmitter
Recei ver- Installation and 
Connections 

Data Set 208A-Type-Transmitter
Receiver-Test Procedures Using 
921A Data Test Set 

Data Auxiliary Set 828A-Data 
Service Unit-Maintenance and 
Test Procedures 

Data Auxiliary Set 829-Type 
Channellnterface Units- Voiceband 
Private Line Channels-Test 
Procedures 

Test of Data Service Provided by 
Data Set :208A-Type from a 
Private Line Test Room 

Test of Data Service Provided by 
Data Set 20£1A-Ll from a Private 
Line Test Room 

Data Set W8A-Type-How to 
Operate Manual 
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1. GENERAL 

1.01 This section contains test procedures using 
the 921A data test set (DTS) and the self-test 

capabilities of data set (DS) 208A-type. Test 
procedures using the 914-typ,e DTS and self-test 
capabilities of DS 208A-type are contained in Section 
592-027-500. These procedures are to be used 
when testing DS 208A-type on an initial installation 
or during a maintenance visit. 

1.02 This section is reissued to add coverage for 
Version 2 of the 921A DTS. Since this 

reissue is a general revision, arrows normally used 
to indicate changes have been omitted. 

1.03 When DS 208A-type is used as an extension 
of a DS 209A-Ll multiplex system, refer to 

Section 592-032-300 for maintenance information. 
Procedures used at the serving test center (STC) 
to maintain this system ar.e contained in Section 
666-511-504. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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1.04 When DS 208A-type is used as a subrate 
off-net extension of the DDS, refer to Section 

314-919-300 for maintenance information. Procedures 
used at the hub office STC to maintain the analog 
portion of this system are contained in Section 
666-511-501. 

A. Test Capabilities 

1.05 Test circuitry built into DS 208A-LlA and 
-LIB permits the following self tests to be 

performed: lamp, analog loopback, digital loopback, 
and end-to-end. Additional tests require the use 
of external test equipment such as the 92111. DTS. 
DS 208A-Ll has analog loopback and digital loopback 
test capabilities, but does not have the self-test 
capabilities provided by DS 208A-L1A and -LIB. 

1.06 The 921A DTS (Fig. 1) is a portable, general 
purpose data test set that provides the 

serial testing capabilities of the 914C DTS and is 
compatible with the 914C for the testing of serial 
data sets. The 921A DTS also provides additional 
testing capabilities that are described in Section 
107-402-100. Input to the 921A DTS is made 
through a 20-button keyboard. A 32-character 
display provides operator prompting and test 
results. 

B. Self Tests 

Lamp Test 

1.07 The lamp test (LP) nonlocking switch, when 
depressed, lights the MR, RS, CS, CO, and 

ER indicator lamps to verify proper operation of 
these lamps. The LP switch can be depressed at 
any time, since it does not affect normal data set 
operation. 

Note: During the compromise equalizer test, 
the data set is optioned such that the LP 
switch, when depressed, shorts the transmitted 
signal. The lamps listed above will light. If 
the compromise equalizer test option is 
inadvertently installed during normal operation, 
the MR lamp will not be lighted and the CC 
(data set ready) lead at the customer interface 
will be off. 

Analog Loopback Self Test (DS 208A-L1A or -LIB) 

1.08 This test is initiated by depressing the 
analog loopback (AL) and self-test (ST) 
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locking switches. Depressing the AL switch connects 
the data set transmitter to the data set receiver 
through an internal pad. Depressing the ST switch 
turns (l!D the internal request-to-send (CA) lead, 
transmits steady marks on the internal send data 
(BA) lead, and conditions the ER lamp to indicate 
received errors. 

Digital I.oopback Self Test (DS 208A-L1A or -LIB) 

1.09 1'his test is performed from the local data 
set to a distant data set. The distant data 

set must be in the digital loopback (DL) mode. 
The local data set is placed in the self-test mode 
by depressing the ST locking switch. This turns 
on the local transmitter and applies steady marks 
to the internal send data (BA) lead. The steady 
marks are transmitted to the distant receiver, 
where the recovered data is looped back internally 
to the distant transmitter. The distant transmitter 
now trnnsmits this data back to the local receiver, 
where the ER lamp indicates any errors made in 
transmission. 

End-to-End Self Test (DS 208A-L1A or -LIB) 

1. 10 ~Phis test is initiated by depressing the ST 
locking switches on both data sets. This 

action conditions the respective transmitters to 
transmi.t steady marks. At both receivers, the ER 
lamps indicate any errors made in transmission. 

C. Restrictions on Use of Self Tests 

1.11 lf DS 208A-L1A or -LIB is used as a remote 
extension of a DS 209A-Ll multiplex system 

or as a subrate off-net extension of the digital 
data system (DDS), the following restrictions apply 
to the t1se of the self tests: 

(a) The analog loopback self test cannot be 
performed at a remote extension with options 

as installed. If the internal timing option is 
temporarily installed or the M23B cord is 
temporarily removed at the remote extension, 
this test can be performed. 

(b) The digital loopback self test cannot be 
performed from a remote extension (with 

optic,ns as installed) in toward DS 208A-type 
collocated with DS 209A-Ll. If the internal 
timing option is temporarily installed or the 
M23B cord is temporarily removed at the remote 
extension, this test can be performed. 
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DTE INTERFACE 
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DTE DATA TERMINAL ,DTE I DATA SET ( DCE:) 
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POWER 
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)P 1'R ..,ACK;;dR:CV L,Nf: KEY BC ARD NPuT JAC<S 
S..Vt Crl 

Fig. l - 921A Data Test Set- Front Panel 

(c) The digital loopback self test cannot be 
performed from a remote Pxten~ion (with 

opt ions as installedJ in toward a hub office of 
the DDS. If th<' internal timing option is 
temporarily installed or the M23R cord is 
temporarily remo\'t>d at thP rl'mote t>xtension, 
this test can he perforna•d. 

2. INSTALLATION TESTS 

2.01 This part provides the ~equenc l' in which 
tests are to be performed following installation 

of the dat a set. This test sequence (Fig. 2) 
pr ovides a method of \'erifying that the installation 
is sat isfac tory . Before proceeding with the tests, 
verif y that t he private line meets the requirements 
specifie d in Section 314-410-500. 

2.02 If the system being insta lled is a mu ltipo in t 
system. it 1s reco mmended that the data set 

associated with the master station be installed first. 
Set the compromist' equalizer option for symmetric 
compromise equalization, (S2B up; S2C up) and test 
thP data set from a test Cl' nter. As each of the 
remote data seb arP installed, perfor m the 
compromise equalizer test and insta ll the optimum 
setting. Perform a dig ital loopback start-up t<'st 
from each remot e data set to the master data set 
to \'erif, that the syste m will operate with the 
installed settings. 

3. MAINTENANCE TESTS 

3.01 This part pro\'ides the seque nce in which 
tests are to be per formed when clearing a 
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NO 

START 

YES 

YES 

REQUEST 
TEST CENTER 
PERFORM 
REMOTE TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

IS 
THIS FIRST 
DATA SETt 

YES 

INSTALLATION 
COMPLETE FOR FIRST 
OATA SET. LEAVE 
DATA SET IN DL MODE 

*IF THE ·DATA SET IS ADS 208A-L1 
OR IS USED AS AN EXTENSION OF A 
OATA SET 209A-L 1 MULTIPLEX SYSTEl1 
OR AS A SUBRATE OFF-NET EXTENSIOII 
OF THE DIGITAL DATA SYSTEM, THIS 
TEST CANNOT BE PERFORMED. 

t IT IS RECOMMENDED THAT THE 
FIRST SET IN A MULTIPOINT 
SYSTEM BE THE MASTER STATION. 

PERFORM REPAIR 
TEST 

NOTIFY 
SUPERVISION 

POSSIBLE PRIVATE 
LINE TROUBLE. REFER 
TO SECTION 314-410-500 

NO 

YES 

PERFORM COMPROMISE 
EQUALIZER AND 
DIGIT AL LOOPBACK 
START-UP TESTS 

TURN EQUIPMENT 
/OVER TO 
CUSTOMER 

YES 

IS 
SERVICE 
SATISFACTORY 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

PERFORM DIGITAL 
LOOPBACK SELF 
TEST* 

Fig. 2-lnstallation Test Sequence 

trouble report and during a maintenance visit to 
the data station. 

to the data station or the transmission facility. 
The procedure for doing this is shown in Fig. 3. 

3.02 When a trouble report is received, a test 
center is reponsible for isolating the trouble 
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3.03 If the trouble seems to be in the data station 
equipment, a telephone company (telco) 

employee must be dispatched to conduct more 



RECEIVE TROUBLE REPORT 

IS THIS THE 
THIRD TROUBLE 
REPORT 

NO 

HAVE CUSTOMER AT EACH 
ST A TION PERFORM 
ANALOG LOOPBACK 
SELF TEST* 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

HAVE CUSTOMER PERFORM 
DIGITAL LOOPBACK SELF TEST* 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

VERFIY WITH CUSTOMER 
THAT CUSTOMER PROVIDED 
EQUIPMENT IS OPERA TING 
PROPERLY 

IS CUSTOMER 
PROVIDED EQUIPMENT 
OPERA TING PROPERLY 

YES 

DISPATCH TO STATION 
TO TEST DATA SET 

NOTIFY 
SUPERVISION 

IS TEST 
CENTER 
AVAILABLE 

NO 

DISPATCH TO STATION 
TO TEST DATA SET 

CLOSE TROUBLE 
REPORT 

NOTIFY 
SUPERVISION 

NO 
IS THIS SET 
A SUBRATE OFF
NET EXTENSION 
OF ODS 

YES 

ARE TEST 
RESULTS 
SATISFACTORY 

REQUEST TEST 
CENTER PERFORM 
REMOTE TEST TO 
STATION B 

YES 
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POSSIBLE DOS TROUBLE. 
REFER TO 
SECTION 314-901-300 

POSSIBLE PRIVATE LINE 
TROUBLE. REFER TO 
SECTION 314-410-500 

ARE TEST NO 
RESULTS >-------' 
SATISFACTORY 

REQUEST TEST 
CENTER PERFORM 
REMOTE TEST TO 
STATION A 

* IF THE DATA SET IS A DS 20BA-L 1 OR 
IS USED AS AN EXTENSIOI~ OF A DATA 
SET 209A-L1 MULTIPLEX SYSTEM OR 
AS A SUBRATE OFF-NET EXTENSION OF 
THE DIGITAL DATA SYSTEI~, THIS 
TEST CANNOT BE PERFORMED 
BY THE CUSTOMER. 

Fig. 3-Clearing Trouble Report 
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extensive tests at the data station. The following 
equipment should be taken on a trouble visit: 

• 921A DTS 

• Maintenance Kit 

3.04 The maintenance kits consist of replacement 
circuit packs for DS 208-type. Circuit packs 

in the maintenance kits not used in DS 208A-type 
are used to support DS 208B-type. The available 
maintenance kits are as follows. 

• D-180497 for DS 208A-Ll 

• D-180657 for DS 208A-Ll or -LlA 

• D-180718 for DS 208A-Ll, -LIA, or -LIB 

3.05 The sequence in which tests are to be 
performed by the telco employee at the data 

station is shown in Fig. 4. If the trouble is isolated 
to the data set, the repair test procedures in 
paragraphs 4.35 and 4.36 are to be performed to 
isolate the trouble to a circuit pack in the data 
set. 

3.06 If a circuit pack is replaced, tag the defective 
circuit pack with a description of the trouble 

and carefully pack the circuit pack in the shipping 
carton supplied with the maintenance kit. Mark 
the carton with the data set code, circuit pack code, 
and date of manufacture. For example: 

Data set 208A 

HGll IV 75 

Send the properly packed and marked carton to 
the telco supplies operation group and notify that 
group in the normal manner that a replacement 
circuit pack is needed. The telco supplies operation 
group will place a requisition for a replacement 
circuit pack with the local Western Electric service 
center which will expedite the requisition to the 
Montgomery (ILL) merchandise organization to 
ensure its receipt within 24 hours. The Montgomery 
merchandise organization will ship the circuit pack 
(via fastest method) directly to the designated telco 
location within 24 hours after receiving the requisition. 

3.07 If the trouble persists after the tests have 
been completed, proceed as follows. 
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(a) Check that options installed in data set agree 
with those specified on service order. 

(b) Verify that CPE has been tested and is 
operating properly. 

(c) Check for physical damage to data station 
equipment. 

(d) Verify that all cords and connectors are 
properly connected. 

(e) Check for intermittent trouble in station 
wiring. 

(f) Verify that data set and CPE are connected 
to a common ground. 

(g) If trouble persists, request help from 
immediate supervisor. 

4. Tl:ST PROCEDURES 

4.01 This part provides the procedures for the 
installation and maintenance tests. 

A. A,nalog Loopback Self Test (DS 208A--L l A or 
-LIB) 

4.02 This test checks the data set transmitter 
and receiver. The customer interface is not 

checked. 

4.03 Perform the test as follows. 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress AL and ST switches on data set. 

jflequirements.: ON, RS, CS, and CO lamps 
are lighted. MR and ER lamps are off. 

(3) Observe lamps on data set for at least 30 
seconds. 

Requirement: ER lamp is off continuously 
(does not blink). 

(4) Release ST and AL switches on data set. 



START 

PERFORl'I ANALOG 
LOOPBACK 
SELF TEST* 

PERFORl'I ANALOG 
LOOPBACK 
TEST 

PERFORl'I 
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NO 
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LOOPBACK YES 
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PERFORl'I 
DIGITAL 
LOOPBACK 
TEST 

NO 

IS DATA SET 
REMOTE ON 
MULTI POINT 
SERVICE 

PERFORl'I 
DIGITAL 
LOOPBACK 
START-UP TEST 

YES 

NOTIFY 
SUPERVISION 

*IF THE DATA SET IS A DS 20BA-L 1 Oil 
IS USED AS AN EXTENSION OF A DATA 
SET 209A-L1 MULTIPLEX SYSTEM OR Ail 
A SUBRATE OFF-NET EXTENSION OF THI: 
DIGITAL DATA SYSTEM, THIS TEST 
CANNOT BE PERFORl'IEO. 

PERFORM 
REPAIR 
TEST 

NO 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

VERIFY WITH 
CUSTOl'IER THAT 
SERVICE IS 
SATISFACTORY 

YES 

CLOSE 
TROUBLE 
REPORT 

Fig. 4-Maintenance Test Sequence 

B. Digital Loopback Self Test (DS 208A-L 1 A or -L 1 B) 

4.04 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are not 
checked. 

4.05 Perform the test as follows. 

(1) Ensure that the following options are installed 
in local data set. 

• No compromise equalizer test (SlB up) 

• Switched request-to-send (SlC down) 

• Switched carrier (S4B down) 

• Transmitter internally timed (S3A down) 

• DAS not used (S3C down) 

• New sync not used by customer (S4C down). 

(2) Ensure that distant data set is in DL mode. 

(3) Apply power to local data set. 

Requirements: On local data set, ON and 
MR lamps are lighted and RS and CS lamps 
are off. If distant data set is optioned for 
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continuous carrier (S4B up), CO lamp on local 
data set is lighted. If distant data set is 
optioned for switched request-to-send (SlC 
down) and switched carrier (S4B down) CO 
lamp on local data set is off and ER lamp is 
lighted. 

(4) Depress ST switch on local data set. 

Requirements: On local data set, ON, RS, 
CS, and CO lamps are lighted. MR and ER 
lamps are off. 

(5) Observe ER lamp for ten 1-minute periods. 

(3) On both data sets, depress ST switch. 

Requirements: On both data sets, ON, 
RS, CS, and CO lamps are lighted. MR and 
ER lamps are off. 

(4) Observe ER lamp for ten 1-minute periods. 

Requirement: ER lamp does not blink 
more than an average of three blinks per 
1-minute period. 

(5) On both data sets, release ST 1,witch. 

D. Remote Test 
Requirement: ER lamp does not blink 
more than an average of three blinks per 
1-minute period. 

(6) Release ST switch on local data set. 

4.08 This test allows a test center to check the 
data set transmitter and receiver and the 

facilities connecting the data set and the test center. 
The customer interface is not checked. 

(7) Have distant data set taken out of DL mode. 

(8) Restore local data set to pre-test condition. 

4.09 Perform the test as follows. 

C. End-to-End Self Test (DS 208A-L1 A or -Ll B) 

4.06 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are not 
checked. 

4.07 Perform the test set as follows. 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end self test. 

(2) Ensure that neither data set is transmitting 
or receiving data. 

STEP ACTION 

1 Connect data set to DTS using interface cable 
and EIA adapter cord provided with DTS. 
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Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
cord is equipped with a 37-pin female connector 
and a 25-pin male connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 
customer interface connector on data set. 

(1) Contact test center and request a remote 
test. 

(2) When directed by test center, place data set 
in DL mode. 

(3) Test center performs remote test. 

(4) When directed by test center, take data set 
out of DL mode. 

E. Initial Test Setup for 921A DTS 

4.10 Perform the initial test setup for the 921A 
DTS when used to test DS 208A-type as 

follows. 

VERIFICATION 



STl:P ACTION 

2 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

3 

4 

5 

Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove EIA RS-232-C interface module from 
storage and ensure that all 25 interface module 
switches are in TERM position. 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position. 

11 

12 

13 

14 

Enter 70 on keyboard. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (--). 

Press GO. 

Enter 48. 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

DS 208A 2-43 
ISS 2, SEC:TION 592-027-501 

VERIFICA TIOIII 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs shelf tests. 
If DTS is defective, display reads
TEST FAILED 
If DTS is satisfactory, display reads
DAT A SET: 

Display reads
DAT A SET: 70 

Display reads
BIT RATE: 

Display reads-
BIT RATE: 48 

Display reads
TEST SEQ: 
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F. Analog Loopback Test 

4. 11 In this test, an analog loopback block error 
run is performed. The block error run 

checks the data set transmitter and receiver and 
the customer interface. Test data is generated by 
the 921A DTS and looped back internally from the 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Place data set in AL mode. 

3 On DTS, enter 55. 

4 Press GO. 

5 Enter 5. 

6 Enter 2. 

7 Enter 01024. 

8 Enter 0120. 

data set transmitter output to the receiver input. 
The rEceived data is compared to the original data 
by the DTS. Data errors are indicated by the DTS 
display. 

4. 12 Perform the test as follows. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0120 SECONDS 

Note: To perform functions listed below, 
press associated key. 

Display then reads-
BLK RCVD=0000 ERR=0000 
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KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

From this point, display counts number of 
blocks received and number of blocks in error. 
lf sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end oftest, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
·:otal blocks in error. 



Sil'EP ACTION 

9 Take data set out of AL mode. 

G. Digital Loopback Test 

4.13 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interface at the 
distant data set is not checked. Test data is 
generated by the 921A DTS and transmitted by 
the local data set. This data is looped back 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Contact distant data station and have data set 
placed in DL mode. 

3 On DTS, enter 55. 

4 Press GO. 

5 Enter 5. 

6 Enter 2. 

7 Enter 01024. 

OS 208A 2-43 
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VERIFICA TIC>N 

Requirement: No blocks in error. 

internally from the receiver output to the transmitter 
input of the distant data set and retransmitted. 
The data is received by the local data set and 
compared to the original data by the DTS. Data 
errors are indicated by the DTS display. 

4. 14 Perform the test as follows. 

VERIFICA TIC)N 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 
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STEP 

8 Enter 0600. 

ACTION Vf.RIFICA TION 

Display reads (briefly)-
0600 SECONDS 
Display then reads-

Note: To perform functions listed below, 
press associated key. 

BLK RCVD=0000 ERR=0OO0 
From this point, display counts number of 
bl.ocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 

KEY FUNCTION 

A Repeat test. 
B Display time remammg in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

9 Contact distant data station and have data set 
taken out of DL mode. 

H. Start-Up Tests 

4. 15 The start-up tests check the ability of the 
data set to begin error-free transmission. 

In these tests, the !321A DTS (1) starts transmitting 
a 128-bit word, (ln stops transmitting the word, 
and (3) checks the word for errors. This sequence 
of operations is automatically repeated for the 
duration of the tests. 

4.16 Three types of start-up tests can be performed. 

• Analog Loopback: The local data set 
is placed in the analog loopback mode. The 
local data set must be equipped with switched 
carrier, switched request-to-send, and 1-second 
holdover disabled. 

• Digital Loopback: The local data set 
is placed in the data mode and the distant 
data set is placed in the digital loopback 
mode. Both local and distant data sets 
must be equipped with switched carrier and 
switched request-to-send. If this test is a 
timed test, both local and distant data sets 
must also be equipped with 1-second holdover 
disabled. 
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At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 30. 

For a multipoint circuit, to perform this test with 
the 921A DTS at the master station and the remote 
station in the digital loopback mode, the following 
conditions must be met. 

(a) Change the master station to switched carrier 
and switched request-to-send. 

(b) Perform the test manually with the 921A 
DTS, if the remote station is not changed 

to 1-second holdover disabled. Allow a 2-second 
interval between manual steps of the 921A DTS. 

(c) Perform the test timed or manually, if the 
remote station is changed to 1-second holdover 

disabled. 

To pei·form this test with the 921A DTS at the 
remote station and the master station in the digital 
loopback mode, the preceding three conditions 
must be met. Therefore, normally this test can 
not be performed with the 921A DTS at the remote 
station unless a telco employee is dispatched to 
the master station to change the master station to 
switched carrier and switched request-to-send. 
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• End-to-End: Both local and distant data 
sets are placed in the data mode. Either 
the local or distant data set must be equipped 
with switched carrier, switched request-to-send, 
and 1-second holdover disabled. 

Analog Loopback Start-Up Test 

4.17 Perform the test as follows. 

SlEP ACTION 

1 If continuous carrier (S4E up), continuous 
request-to-send (SlC up), and/or 1-second 
holdover (S4A down) are installed in data set, 
temporarily install switched carrier (S4B 
down), switched request-to-send (SIC down), 
and/or 1-second holdover disabled (S4A up). 

2 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

3 Place data set in AL mode. 

4 

5 

6 

7 

8 

9 

On DTS, enter 67. 

Press GO. 

Enter 2. 

Enter 2. 

Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and/or* display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 67 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads-
TRMT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 

Display reads-
ELK RCVD=0000 ERR=0000 * =0000 
From this point, ELK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Requirement: Zero count on ERR and * 
displays. 
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STEP ACTION 

10 Take data set out of AL mode. 

11 If switched carrier (S4B down), switched 
request-to-send (SIC down), and/or I-second 
holdover disabled (S4A up) were temporarily 
installed in data set in Step 1, install continuous 
carrier (S4B up), continuous request-to-send 
(SIC up), and/or I-second holdover (S4A 
down). 

Digital Loopback Start-Up Test 

4. 18 Perform the test as follows. 

STEP ACTION 

1 If continuous (S4B up) continuous request-to-send 
(SIC up), and/or I-second holdover (S4A 
down) are installed in local or distant data 
set, temporarily install switched carrier ( S4B 
down), switched request-to-send (SIC down), 
and/or I-second holdover disabled (S4A up). 

2 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

3 Contact distant data station and have data set 
placed in DL mode. 

4 

5 

6 

7 

8 
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On DTS, enter 70. 

Press GO. 

Enter 2. 

Enter FF FF FF 16 16 01 31 3;! 33 02 53 54 
41 52 54 03. 

Note: To delete last character entered, press 
back arrow (-). 

Enter 2. 

VERIFICATION 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 70 

Display reads-
l=ONE WAY 2=IR SW 3=IR CONT 

Display reads (briefly)
ENTER HEX CHARS 
Display then fills with 32 ''?''s. 

Display reads (briefly)
I'FFFFF16160131323302535441525'103 
Display then reads-
TRMT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 



STEP 

9 

10 

ACTION 

Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

11 Contact distant data station and have data set 
taken out of DL mode. 

12 If switched carrier (S4B down) switched 
request-to-send (SIC down), and/or I-second 
holdover disabled (S4A up) were temporarily 
installed in local or distant data set in Step 
1, install continuous carrier (S4E up), continuous 
request-to-send (SIC), and/or I-second holdover 
(S4A down). 

DS 208A 2-43 
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VERIFICA T'ION 

Display reads-
ELK RCVD=0000 ERR==0000 * =0000 
From this point, BLK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Requirements: Count of less than 2 on 
ERR display and zero count on * display. 

1End-to-End Start-Up Test operating control of the test. Perform the test 
as follows. 

4.19 In this test, one end is arbitrarily selected 
as the controlling station. This station has 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-up test. 

Note 1: If continuous carrier (S4B up), 
continuous request-to-send (SlC up), and/or 
I-second holdover (S4A down) are installed in 
data set at controlled station, temporarily 
install switched carrier (S4B down), switched 
request-to-send (SIC down), and/or I-second 
holdover disabled (S4A up). 

Note 2: Procedure at controlled station 
must be performed first. 

VERIFICA TIION 
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STEP ACTION 

At controlled station, perform Steps 2 
through 7. 

2 

3 

4 

5 

6 

7 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 68. 

Press GO. 

If switched carrier (S4B down) is mstalled in 
data set at controlling station, enter 2. 
If continuous carrier (S4E up) is installed in 
data set at controlling station, enter 3. 

Place data set in data mode. 

Press A. 

Note: When A is pressed in Step 14, a 
count may appear on ELK RC:VD, ERR, 
and/or * display. If this occurs, press C to 
clear displays. 

At controlling station, perform Steps 8 
through 15. 

8 

9 

11 

Page 16 

Ensure that initial test setup described in 
paragraph 4.10 has been performt,d. 

Enter 67. 

Press GO. 

If switched carrier (S4E down) is installed in 
data set at controlling station, enter 2. 
If continuous carrier (S4E up) is installed in 
data set at controlling station, enter 3. 

VERIFICA TIION 

Display reads
TE ST SEQ: 

Display reads
TEST SEQ: 68 

Display reads-
l=ONE WAY 2=IR SW 3=IR CONT 

Display reads
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Dis.play continues to read
PRESS A TO START 

Dis.play reads-
ELK RCVD=0000 ERR=0000 * =0000 
After A is pressed at controlling station, ELK 
RCVD display counts number of blocks received, 
ERR display counts number of received blocks 
in error, and * display counts number of 
times DTS transmitted a block but did not 
receive a block. All displays stop counting 
when D is pressed at controlling station. 

Re•quirements: Count of less than 2 on 
ERR display and zero count on * display. 

Di1;play reads
TEST SEQ: 

DiBplay reads
TEST SEQ: 67 

DiBplay reads-
1 = ONE WAY 2=IR SW 3=IR CONT 

DiBplay reads-
TRMT: l=MAN 2°=TIMED 3=SW CARR 



$TEP 

12 

13 

14 

15 

ACTION 

Enter 2. 

Place data set in data mode. 

Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

Note: If switched carrier (S4E down), switched 
request-to-send (SlC down), and/or I-second 
holdover disabled (S4A up) were temporarily 
installed in data set at controlled station, 
install continuous carrier (S4E up), continuous 
request-to-send (SlC up), and/or 1-second 
holdover (S4A down). 

I. Power Supply Test 

4.20 This test measures the + 12, +5, and -12 
volt supply voltages at the customer interface. 

STEP 

1 

2 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 12. 

DS 208A 2-43 
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VERIFICA Tl<ON 

Display reads-
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

Display reads-
ELK RCVD=0000 ERR=0OO0 * =0000 
From this point, ELK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Requirements: Count of less than 2 on 
ERR display and zero count on * display. 

4.21 Perform the test as follows. 

VERIFICA TIION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 12 
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STEP ACTION 

3 Connect jumper wire from DCE interface lead 
jack 7 to - METER jack. 

4 Connect jumper wire from DCE interface lead 
jack 9 to + METER jack. 

5 Press GO. 

6 Move jumper wire from jack 9 to jack 10. 

7 Move jumper wire from jack 10 to jack 25. 

8 Remove jumper wires from DCE interface 
lead and METER jacks. 

J. CA-CB (RS-CS) Interval Test 

4.22 This test measures the interval between 
the time the request-to-send (CA) lead is 

turned on and the clear-to-send (CB) lead turns 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Place data set in AL mode. 

3 On DTS, enter 30. 

4 Press GO. 

Note: To repeat test, press A. 

5 Take data set out of AL mode. 
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VERIFICATION 

Display reads voltage present on jack 9. 

Re•quirement: + 11.0 to + 13.0 volts. 

Dh1play reads voltage present on jack 10. 

RE•quirement: --11.0 to -13.0 volts. 

DiBplay reads voltage present on jack 25. 

RE,quirement: +4.5 to +5.5 volts. 

on. If the data set is equipped with continuous 
carrier (S4B up) and continuous request-to-send 
(SIC up), this test cannot b,i performed. 

4.23 Perform the test as follows. 

VERIFICA llON 

Display reads
TE:ST SEQ: 

Display reads
TEST SEQ: 30 

Display reads RS-CS (CA-CB) interval in 
milliseconds. 

R,equirement: 7.0 to 8.7 ms if continuous 
carrier (S4B up) and switched request-to-send 
(SlC down) are installed in data set; 45 to 
52 ms if switched carrier (S4B down) and 
switched request-to-send (SIC down) are 
imtalled in data set. 
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K. Transmitter Output Test 4.25 Perform the test as follows. 

4.24 This test measures the output level of the 
transmitted signal. 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Connect data set to DTS using telephone 
interface cable and adapter cord provided with 
DTS. 

Note: The telephone interface cable is 
equipped with two 9-pin connectors. The 
6-inch adapter cord is equipped with a 9-pin 
connector and a double-faced, 25-pin connector. 
Connect interface cable from 9-pin telephone 
connector on left side of DTS to 9-pin connector 
on adapter cord. Insert double-faced, 25-pin 
connector on adapter cord between telephone 
line connector on data set and telephone line 
cord. 

3 On front of DTS: 

4 

5 

6 

7 

8 

(a) Connect meter leads from LINE-
TRMT terminals T and R to INPUTS-METER 
jacks + and -. 

(b) Set TALK/DATA switch to DATA. 

(c) Set SPKR JACKS/RCV LINE switch to 
RCV LINE. 

Enter 36. 

Enter 1. 

Enter 11. 

Enter 6. 

Press GO. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 36 RS=? (0 OR 1) 

Display reads-
TEST SEQ: 36 RS=l (0 OR 1) 

Display reads-
:11 R=? 1=135 6=600 9==900 0=N 

Display reads (briefly)-
:11 R=6 1=135 6=600 9==900 0=N 
Display then reads-

Display reads (briefly)
TEST COMPLETE 
Display then reads transmitter output level in 
m V ac and dBm. 
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STEP ACTION 

9 Disconnect meter leads, telephone interface 
cable, and adapter cord. 

IL. Transmitter Clock Test 

4.26 This test measures the frequency of the 
transmitter clock signal, DB (SCT), on the 

transmitter signal element timing lead. 

STEP 

1 

2 

3 

4 

5 

6 
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ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 47 48 17 47. 

Press GO. 

Enter 04 03. 

Press GO. 

Press GO. 

VERIFICA T!ON 

Requirement: -1.5 to +1.0 dBm. 

4.27 Perform the test. as follows. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 47 48 17 47 

Display reads (briefly)-
TEST COMPLETE 
DiBplay then reads
SW CONN: X=?? Y=?? 

DiBplay reads (briefly)-
SW CONN: X=04 Y=03 
Dii;play then reads
SW CONN X=?? Y=?? 

DiBplay reads (briefly)-
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Di:;play then reads (briefly)-
CROSS CONNECTIONS MANUALLY SET 

Di:iplay then reads transmitter clock frequency 
in hertz. 

R11quirement: ,l799 to 4801 Hz. 

Di:;play reads (briefly)-
TE:ST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (briefly)-
CROSS CONNECTIONS MANUALLY SET 

Display then reads (briefly)
TEST COMPLETE 



STEP ACTION 

OS 208A 2-43 
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VERIFICATION 

Display then reads
TEST SEQ: 

M. CA-CF (RS-COD) Interval Test 4.29 Perform the test as follows. 

4.28 This test measures the interval between CA 
(request-to-send) and CF (carrier on). 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 If continuous carrier (S4B up) and/or continuous 
request-to-send (SIC up) are installed in data 
set, temporarily install switched carrier (S4B 
down) and/or switched request-to-send (SIC 
down). 

3 Place data set in AL mode. 

4 On DTS, enter 31. 

5 Press GO. 

Note: To repeat test, press A. 

6 Take data set out of AL mode. 

7 If switched carrier (S4B down) and/or switched 
request-to-send (SIC down) were temporarily 
installed in data set in Step 2, install continuous 
carrier (S4B up) and/or continuous request-to-send 
(SIC up). 

N. Compromise Equalizer Test 

4.30 This test determines the correct setting of 
the compromise equalizer option and is 

required only if the data set under test is optioned 
for switched carrier (S4B down). This test is not 
required if the data set is optioned for continuous 
carrier (S4B up). In that case, set the compromise 
equalizer option for symmetric compromise equalization 
(S2B up; S2C up). 

4.31 This test consists of a series of digital 
loopback tests from the remote data set to 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 31 

Display reads RS-RLSD (CA-CF) interval in 
milliseconds. 

Requirement: 47 to 55 ms. 

the master data set on a multipoint network. Each 
series of digital loopback tests is performed with 
a different setting on the compromise equalizer. 
The setting with the fewest block errors is then 
selected. After this test is completed, perform a 
digital loopback start-up test to verify that the 
data set meets start-up requirements with the 
setting selected. 

4.32 Perform the test as follows. 
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STEP 

I 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Ensure that the following options are installed 
in distant (master) data set: 
Symmetric compromise equalization (S2B up; 
S2C up) 
Retrain automatically (S3B up) 
I-second holdover disabled (S4A up) 
Continuous carrier (S4B up). 

3 Ensure that distant data set is in DL mode. 

4 Ensure that the following options are installed 
in data set under test: 

5 

6 

7 

8 

9 
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Switched request-to-send (SIC down) 
Symmetric compromise equalization (S2B up; 
S2C up) 
Transmitter internally timed (S3A down) 
Retrain automatically (S3B up) 
I-second holdover disabled (S4A up) 
Switched carrier (S4B down) 
New sync not used by customer (S4C down). 

If data set under test is a DS 208A-L1A or 
-LIB, install compromise equalizer test enabled 
option (SIB down). 

On DTS, enter 55. 

Press GO. 

Enter 1. 

Enter 2. 

Enter 01024. 

Enter 9999. 

VERIFICA TIION 

Display reads
TEST SEQ: 

Display reads -
TEST SEQ: 55 

Display reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP I=MK 2=2047 5=511 6=63 

Display reads (briefly)-
MARKING BIT ERROR TEST 
Display then reads-
l=BIT ERRORS 2=BLOCK ERRORS 

Display reads -
????? BITS IN A BLOCK 

Display reads (briefly)--
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
9999 SEC IS AN UNTIMED TEST 



STEP 

11 

12 

ACTION 

If testing DS 208A-Ll, remove and then 
reinsert CP HG5. 

Note: CP HG5 must be withdrawn from 
connector before being reinserted. 

If testing DS 208A-L1A or -LIB, momentarily 
depress and release nonlocking LP switch on 
data set. 

13 Repeat Step 11 or 12 for a total of six times 
and record cumulative reading from counter. 
Record position of option switches S2A, S2E, 
and S2C. 

14 Install compromise equalizer option ZT (S2C 
down). 

15 On DTS, reset counter by pressing C. 

16 Repeat Step 11 or 12 for a total of six times 
and record cumulative reading from counter. 
Record position of option switches S2A, S2E, 
and S2C. 

17 Install compromise equalizer option ZU (S2A 
up, S2E down, S2C up). 

18 On DTS, reset counter by pressing C. 

19 Repeat Step 11 or 12 for a total of six times 
and record cumulative reading from counter. 
Record position of option switches S2A, S2E, 
and S2C. 

20 Install compromise equalizer option ZV (S2A 
down, S2E down, S2C up). 

21 On DTS, reset counter by pressing C. 

22 Repeat Step 11 or 12 for a total of six times 
and record cumulative reading from counter. 
Record position of option switches S2A, S2E, 
and S2C. 

OS 208A 2-43 
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VERIFICA TIION 

Display then reads-
ELK RCVD=0000 ERR=,0000 

When CP HG5 is reinserted, ERR counter 
starts counting. When ERR counter stops, 
test can be repeated. 

When LP switch is released, ERR counter 
starts counting. When ERR counter stops, 
test can be repeated. 

Display reads -
ELK RCVD=0000 ERR•=0000 

Display reads-
ELK RCVD=0000 ERR,=0000 

Display reads-
ELK RCVD=0000 ERR=0000 
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STEP ACTION 

23 Compare results of test for each equalizer 
setting. The compromise equalizer option that 
gives minimum reading on counter is optimum 
setting. Install that option in data set. 

24 · If data set under test is a DS 208A-L1A or 
-LlB, install no compromise equalizer test 
option (SlB up). 

25 Disconnect test equipment and restore both 
data sets to pre-test condition. Have distant 
data set taken out of DL mode. 

VERIFICATION 

(). End-to-End Block Error Test 

4.33 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are also 
checked. Identical test data is generated by 921A 

DTSs at both data sets. This data is transmitted 
by one of the data sets and compared to the data 
generated by the DTS at the receiving data set. 
Data errors are indicated by the DTS display. 

4.34 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end block error test. 

Note: If distant station is not equipped with 
a 921A DTS, use a test set that provides at 
least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

At both stations, perform Steps 2 through 
8. 

2 

3 

4 

5 

l'age 24 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 55. 

Press GO. 

Enter 5. 

VERIFICATION 

Display reads
TEST SEQ: 

Dis.play reads
TEST SEQ: 55 

Di,,play reads (briefly)-
SELECT ERROR TEST 
Dis.play then reads-
D= DT 0=SP l=MK 2=W47 5=511 6=63 

Di,,play reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
l=BIT ERRORS 2=BLOCK ERRORS 



STEP 

6 

7 

8 

ACTION 

Enter 2. 

Enter 01024. 

Enter 0600. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

P. Repair Test 

4.35 This test provides a method for isolating a 
data set trouble to a single circuit pack (CP). 

Table A lists the individual tests in the sequence 
in which they are to be performed, and also lists 
the associated CPs that might be defective if the 
test fails. 

4.36 If the data set fails a test listed in Table A, 
proceed as follows. 

(1) Refer to list of CPs associated with test 
that failed. 
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VERIFICATION 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)--
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)--
0600 SECONDS 
Display then reads-
ELK RCVD=00OO ERR•=0000 
From this point, display ~ounts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display rea,ds TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 30. 

(2) Replace first CP in list and repeat test. 

(3) If data set still fails test, restore original 
CP in data set. 

(4) Continue replacing, testing, and restoring 
CPs in sequence in which they are listed 

until data set passes test. The last CP replaced 
is cause of trouble. 

Note: If CP HG9 or HG23 is replaced, install 
correct options before proceeding. 

(5) If all CPs have been replaced and cause of 
trouble has not been found, notify supervision. 
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TEST 

CA-CB (RS-CS) Interval 

Transmitter Output 

Transmitter Clock 

CA-CF (RS-COD) Interval 

Analog Loopback 
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TABLE A 

REPAIR PROCEDURES -
CP REPLACEMENT SEQUENCE 

DS 208A-L.1 DS 20!1A-L1A DS 208A-L1B 

HG5 HG5 HG26 
HG6 HG6 HG23 
HG9 HG23 HG21 
HGl or HG21 HG21 HG2 
HG2 HG2 
HG17 HG17 

HG9 HG23 HG23 
HG16 or HG16B HG16B HG16B 
HG8 HG8 HG8 
HGl or HG21 HG21 HG21 
HG5 HG5 HG26 
HG6 HG6 HG2 
HG17 HG17 
HG2 HG2 

HGl or HG21 HG21 HG21 
HG5 HG5 HG26 

HG9 HG23 HG23 
HG3 HG3 HG3 
HG17 HG17 HG26 
HG4 HG4 HG4 
HG7 HG7 HG7 
HG14 or HG14B HG14B HG14B 
HG8 HG8 HG8 
HG2 HG2 HG2 

HG12 (No. 1) HG12 (No. l) HG12 (No. 1) 
HG12 (No. 2) HG12 (No. 2) HG12 (No. 2) 
HGl or HG21 HG21 HG21 
HG13 HG13 HG13 
HG15 or HG15B HG15B HG15B 
HGll HGll HGll 
HG16 or HG16B HG16B HG16B 
HG2 HG2 HG2 
HG3 HG3 HG3 
HG7 HG7 HG7 
HG4 HG4 HG4 
HG14 or HG14B HG14B HG14B 
HG8 HG8 HGS 
HG17 HG17 HG26 
HG5 HG5 HG23 
HG6 HG6 
HG9 HG23 



5. REFERENCES 

5.01 Additional information concerning the testing 
of DS 208A-type is contained in the following 

publications: 

SECTION 

107 -402-100 

314-410-500 

314-901-300 

314-919-300 

592-027-100 

TITLE 

921A Data Test Set-Description 
and Operation 

Voice Bandwidth Private Line 
Data Circuits-Tests and 
Requirements 

Digital Data System-Serving 
Test Center-Two-Point Private 
Line Circuit-Maintenance 
Procedures 

Digital Data System-Subrate 
Off-Net Extension Arrange
ment-Maintenance 

Data Set 208A-Type-Transmitter
Receiver-Description and Operation 

SECTION 

592-027-150 

592-027 -200 

592-027-500 

592-032-300 

666-511-503 

666-511-504 
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TITLI: 

Data Set 208A-Type-Transmitter
Receiver-Supplementary Infor
mation 

Data Set 20:SA-Type-Transmitter
Receiver--Installation and 
Connections 

Data Set 20:SA-Type-Transmi tter
Receiver-Test Procedures Using 
914-Type Data Test Set 

Data Set W9A-Ll-Transmitter
Receiver-Maintenance 

Test of D:ata Services Provided 
by Data Set 208A-Type From a 
Private Line Testroom 

Test of Data Services Provided 
by Data Set 209A-Ll From a 
Private Line Testroom 

5.02 Detailed information concerning DS 208A-Type 
is contained in CD- and SD-10232-01. 
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DAT A SET 208B-TYPE 

TRANSMITTER-RECEIVER 

DESCRIPTION AND OPERATION 

PAGE 1.03 DS 208B-type is a synchronous, binary, serial 
4800-bit per second (bps) data set for use 

on the 2-wire switched telecommunications network. 
The data set requires a type III DATA-PHONE® 

2 loop. This data set is compatible for use only 
with another DS 208B-type. 

6 
1.04 DS 208B-L1A hnd -LIB• have ring memory 

7 and other features which make them less 
susceptible to data errors during call setup procedures 

7 or talk/data transfers. DS 208B-Ll can be converted 
to a 208B-L1A by replacing circuit pack (CPJ HG19 

8 with a CP HG24 and CP HG18 with a CP HG18B. 
•Ds 208B-L1A cannot be converted to a DS 208B-L1B 

8 because of differences in backplane wiring.• 

8 1.05 •DS 208B-L1B provides all the features 
contained in DS 208B-L1A, plus the following 

9 additional features: 

11 • Self-test error inject 

13 • Start-up test in remote test. 

15 Five CPs in DS 208B-L1A have been replaced by 
two CPs in DS 208B-L1B. The two new CPs use 
large scale integration (LSI) thus requiring only 
two instead of five CPs.• 

1.01 This section contains a physical and functional 
description and operating procedures for 

data set (DSJ 208B-type. Other than a description 
of interface signals and customer options, information 
pertaining to the customer-provided terminal is not 
provided. For a more detailed description of DS 
208B-type, refer to Section 592-030-150. 

1.02 This section is reissued to include information 
pertaining to DS 208B-L1B which replaces 

DS 208B-L1A. Concurrent with the introduction 
of DS 208B-LlB, DS 208B-L1A has been rated 
Manufacture Discontinued/Not Orderable (MD/NO). 

1.06 DS 208B-type is recommended for use with 
a 565HK-type or equivalent key telephone 

set which allows manual call origination and voice/data 
transfer. The HOLD button on the telephone set 
should be relabeled DATA. Up to five data sets 
may be connected to one telephone set by the use 
of a KS-21253, 13 adapter. 

1.07 A Bell System 801-type automatic calling 
unit (ACU) may be used in addition to the 

telephone set to provide automatic call origination. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



2-45 D5 208B 
SECTION 592-030- l 00 

2. PHYSICAL DESCRIPTION 

2.01 DS 208B-type (f<'ig. 1) consi~ts of a transmitter, 
n•cPiver, and control circuits mounted on 18 

plug-in CPs in DS 208B-Ll and -LL\, • an d 15 C'Ps 
in the -LlB .• The exterior of thr data set consists 
of front and rear molded black plastic covers 
mounted on an extruded aluminum housing. The 
extrusion ha s a brushed finish. Overall dimensions 
of the data set are approximately 16 inche s wide. 
4-1/-1 inches high, and 11-1/2 inches deep . The set 
weighs approximately 20 pounds. 

2.02 The data set can also be equipped for rack 
mounting in either HI- or 23-inch t~·pe racks 

or a KS-20018-type cabinet. The data set with a 
0-1 80-167 mounting bracket kit (or·dered separate!:,·) 
attached is shown in Fig. 2. 

2.03 The data s!'t is provided with two interface 
con nectors and a power cord connector at 

the rear of the set Wig . 3). The customer interface 
(CUST INT) connector is a KS-l 9087-L2 type and 
provid,:,s the digital interface leads for int erfacing 
with customer-provided terminal equipment. The 
telephont> interface tTELE INT) connector is a 
KS-19088-L2 type and providt>s the int.erfact> for 
connection to the trlt>phone network through an 
Ml3F (5-foot 6-inch) rord supp lied with the data 
set. The Ml3F cord may be extended up to 200 
feet by use of a B25A cab\!', which must be ordered 
separatt>ly . Customt>r data et1uipment must be 
equipped with a cable not exceeding 50 feet in 
length, and terminated in a Cinch or Cannon 
DB-196U4--132 plug. The power connector is a 
Twist-lock connector which will accept the KS-14532 . 
L24 cord pro,·ided ,, ith t he data set. 

2.04 A front view of OS 208B-LJ and -LIA with 
plastic cover removt>d i:; shown in Fig. 4. 

• A front \'iew of DS 208B-LlB with plastic cover 
removed is shown in Fig. 5.. Option switches. 
data set status lamps. and test swi tches are sho,rn . 
• A summary of the CPs used in eac h of the OS 
208B-type is pre sente d in Table A.• Methods used 
for installing and removing opt ions are explained 
in detail in Section ,592-030-200. 

2.05 Seven light emitting diodP (LED) status 
lamps are provided on the data set to 

monitor the power supply and certain interface 
leads. These lamps illuminate a portion of the 
front cover which depict the control lead or conditi on 
being monitored. Lamp name ,, and functions are 
as follows : 

(a) The ON (µowerl lamµ is illuminated ,,·hen 
the power cord is plugged into a 105- to 

129-Vac l:iO-Hz ± 5'/r sour ce. 

If for any reason tl1e output voltages 
of the pow er unit rise excessively , the 
pow er unit will protect the data s et 
from the overvoltage by automatically 
reducing the output voltage. When 
the cause of th e overvoltage has 
b een cor rected , normal output 
vo ltag es will be obtain e d only 
after the data set power cord 
ha s been unplugged and plugged 
in aga in . 

(b) On OS 20:-iB-LIB, power unit O\'ervoltage is 
indicated by the O lamp ext inguishing. 

This is not true on -Ll and -LIA sets. 

Fig. 1-D ata Set 208B-Type and 2565HK-Type Telephone Set- Front View 
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2-45 DS 2088 
SECTION 592-030- 100 

** HGIS \MO 1(2O 8B · LI ) 
HGIBB {20 8B · L ,A) 

OPTION 
SWITCHES 

Fig. 4-Data Set 208B-ll or -L l A--Front View With Cover Removed 

(rl The TR (terminal read~-, lamp monitors th!' 
state of the CO lead and is illuminated whl'n 

the CD s ign al from the <'ustomer is ON. On 
OS 208B-LlB, the TR lamp is also 0:-.J in ST 
and RT modes . 

(d) The MR (modem ready) lamp monitors the 
state of the CC (data set ready) lead and 

is on " ·hen t he CC lead is ON. On OS 20~B-LIB, 
the MR lamp is also ON in AL mode. 

(e) The HS (request-to-send) lamp monitors tlw 
<'ondition of the CA (n•qupst-to -sPnd I ll'ad 

internal to th!' data set. This lamp is illuminated 
on!, · wh!'n the data set is in data m()(le and the 
voltagl' on the CA lead is more positive than 
+ :3 volts (ON condition), or 11·hen the data set 
is in rertain test modes. 

(f) Thl' CS (clear-to -send) lamp monitors the 
condition of the rlear-lo-sl'IHl {('BJ lead and 

is illuminated whenevPr the CB lead is in the 
ON condition. This indi<'ate-; that thP data sl't 
is r<"ad, and will transmit data Jlrl'S!'nt on the 
8,\ (send data) IPad . 

Page 4 

tl(I The CO {carrier on) lamp monitors the 
condition of the carrier on (CF) interface 

lead and is illumina ted whenever the CF lead is 
in the ON condition. This indicates that the 
receiver has detected a signal on the line which 
is within the data band. The signal must be 
received for approximately 45 ms before the C'O 
lamp will illuminate. 

I h l The ER tequalizer retrain) lamp monitors 
thl' condition of the automatic retrain mode. 

If thP ('() lamp is on and the ER lamp is 
flashing. it indicates that the automatic equalizer 
is retraining a nd data on the receive data (BB) 
interface lead may not bt• va lid. Continuous 
flashing is an indication of marginal performance. 
'When the data set is in sl'lf-test or remote test 
mod,,. the ER lamp will flash ,dwn an p1-ror is 
dl'lPetl ·d in tlw received data. 

2.06 The data sd is equipped with six pushbutton 
s11·itches which are acn•ssii> IP at the front 

pa1wl. .\ II of thl• switches are loek ing-typP switchl'S 



e:-.cept for the \a111\l te,;t tLPl ,,witch- Function,, 

of th•' ,,witche s art' as fo\\ows. ta) Depressin\! the LP \\anl\l te,;t l ,;witch e,,u,-.l'" 

all of the \a111Ps e:-;cept t\1l' o', \arn\l tu 

\iµ;ht. The ON la1nP ~hould he on norn,,,\\y if 

power is applied. The ,;witch ,\u,•s not aikct 

nor111al clata set operation- • \\hen the .\ L antltor 

ST test ,,witches are lkpress,,i\. thl' h(1n1> w,;t 

circuit i:; reconfi11ured to heconw an l'rror ini1•1·t 

circuit tDS zm,B-\.1 R only\. The LP ,;\\ itch n,.1y 

then be used to inject ,.rror:S \"l"'c,•,;I in t\w 

analog \oop-back and end-to-en1\ ~,•lf-te,,t 1nod1·, 
in the -LlR- • th) Oepressin\! the AL tana\o,!: \oopl ,;witeh \001'" 

thP output of the transmi tter to the rPct>i\l'r 

throu11h an internal pad- lf the ,\at« --,•t i,; 

connected to the line "·\wn the .\L ,,witeh i,

depressed. th e line will he drop11cd- H the d,,ta 

set is nol connected to the \in t> anti is optione,1 

for auto111atic answer. the set will not autninatieallY 

os '2086 '2-45 1SS 3, SEC1\0N 59'2-030-100 

OPTION sv111c1-1ES 

,,n,,"''r an inn1111in,1: rall "\l,•n tlw \L -.;\\itd, i,; 

,h'11n•-;,,,•1\. \\,;1>. tlw ,\ata ,Pl 1•a11not '"' tr,tn"krretl 

from talk to dat.t 111011<' "ith th• \\ ""·itch 
1\l'\ll"l':'Sl'\\. \rl \h-\>l"l'""in,i: the ~T 1,;1•lf test\ ,;witch ra'-''"'" 

t\W tr.in,;rni\t1•r to ,u1n on .in,\ •ran"n1il 

,;tl',tllY 1nark,;. \\'\wn hot h tlw .\I. aml ST 

--witl'h,•,; .ire 1\l')ll"l'~"l'tl. tlw 1•:R \,lll'\l will na~h 

"·\wn till' n•l'l'i,·,•r ,h-tl'l'l' " "l'"l''" ,i\!1t,tl \1\ I \\hen ,kpn•,;~,.,1. till' \ll I l n•r<'i"' only, ,,"·itl'h 

inwrnallY run1\iti1l\\~ t \w r,•qu,•,t-t,,-,-,•111\ k,t,I 

to oFF. re,i:artlkfS oi t\W ~• . .it•· oi ('.\ frotn tlw 

cnstonH'r inwrfact'. or nl \wr t,•,;1 ,\\itr\W"· 
\l'I \\h1•n hoth tlw ~T anti \\() ~"·itr\WS arl' 

1kpre,;~e,I. the ER \an,\l "ill i1:t,.;i1 w\wn tl\l' 

rel'e1,er ,kt1•1•\,; a ,;pae•· ,i~(nal in1n\ a ,li~t,1nt 
,-\at ion. 
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2-45 DS 208B 
SECTION 592-030-100 

➔TABLE A<c-

CIRCUIT PACK COMPLEMENT FOR DATA SETS 208B-TYPE 

2088-L 1 (MD) 2088-L 1A (MD) 208B-L 1B 

HG2 HG2 HG2 
HG3 HG3 HG3 
HG4 HG4 HG4 
HG5 (A&M) HG5 (A&M) (Note 1) -
HG6 (A&M) HG6 (A&M) (Note 1) -

HGll HGll HGll 
HG12 (Note 2) HG12 (Note 2) HG12 (Note 2) 
HG13 HG13 HG13 
HG14 (MD) (Note 3) HG14 (MD) (Note 3) HG14B 
HG15 (MD) (Note 3) HG15 (MD) (Note 3) HG15B 

HG16 (MD) (Note 3) HG16 (MD) (Note 3) HG16B 
HG17 (A&M) HGl 7 (A&M) (Note 1) -
HG18 (MD) (Note 4) HG18B (A&M) (Note 6) -
HG19 (MD) (Note 5) - -
HG20 HG20 HG20 

HG21 HG21 HG21 
HG22 HG22 HG22 
- HG24 (A&M) (Note 6) -
- - HG25 
- - HG26 

Note 1: The functions of CP HG5, HG6, and HGl 7 in DS 208B-L1A are per
formed by CP HG26 in DS 208B-L1B. 

Note 2: Two CP HG12 required in each data set. 

Note 3: CP HG14B, HG15B, and HG16B are direct replacements for CP 
HG14, HG15, and HG16, respectively. 

Note 4: CP HG18 in DS 208B-Ll is replaced by CP HG18B in DS 208B-L1A. 

Note 5: CP HG19 in DS 208B-Ll is replaced by CP HG24 in DS 208B-LlA. 
When a CP HG24 is installed in a DS 208B-Ll, CP HG18 must also be re
placed with a CP HG18B. 

Note 6: The functions of CP HG18B and HG24 in DS 208B-L1A are per
formed by CP HG25 in DS 208B-L1B. 

(f) Depressing the RT (remote test) switch 
conditions the data set for testing from a 

telephone company (telco) data test center (DTC). 

+ 12, -12, +5, and -6 volts. The power unit 
requires 105- to 129-volt ac power at 60 Hz. Power 
consumption is approximately 26 watts. The power 
unit is provided with a self-resetting thermal 
overload switch which shuts off the power unit if 
internal temperature rises excessively. 

(g) The "50" switch is an option switch. When 
it is depressed, the request-to-send/clear-to-send 

(CA-CB) interval is 50 ms. When the switch is 
not operated, the CA-CB interval is 150 ms. 

2.07 Data set power is provided by an 83A 
power unit in the data set, which provides 

Page 6 

3. FUNCTIONAL DESCRIPTION 

3.01 This part contains information pertaining to 
the data set transmitter, receiver, interface 



lrads, and options. Refer to Fig. 6 for a block 
qiagram of the data set. 

~.02 Like DS 201-type and 208A-type, DS 208B-type 
uses phase-shift keying to transmit binary 

qata signals over the analog telephone channel. In 
qontrast to DS 201-type, which uses 4-phase 
rp.odulation, DS 208B-type uses 8-phase modulation. 

4. Transmitter 

3.03 The transmitter converts serial binary data 
into groups of three bits called tribits, which 

modulate the 1800-Hz carrier. Each tribit is 
~ncoded into one of eight possible carrier phase 
sjhifts. The line signal consists of a serial train 
of phase shifted signaling elements at one-third 
*e bit rate. A step attenuator is provided in the 
transmitter to adjust the transmitter output level 
iµ 1-dB increments from O to -15 dBm. Refer to 
Section 592-030-200 for procedures for setting the 
~ata set output level. 

B. Receiver 

~.04 At the receiver, DS 208B-type recovers 
timing in a manner equivalent to DS 201-type. 

lhe line signal is demodulated using differential 
detection. This requires that the phase of each 
signaling element relative to the previous signaling 
dlement be determined for decoding the received 
baseband signal. 

- TRANSMITTER ,-

,-

DS 208B 2-45 
155 3, SIECTION 592-030-100 

3.05 The receiver sensitivity threshold is -43 
dBm with the transmit attenuator set at 0 

dB. Receiver sensitivity is dependent on the 
transmit attenuator setting. For example, if the 
transmit attenuator were set at 12 dB, the receiver 
threshold level would be -31 dBm. 

3.06 The maximum level that the receiver can 
handle is 19 dB above the threshold. For 

example, at a -43 dBm threshold, the maximum 
level is -24 dBm. 

3.07 The higher speed of the data set results in 
increased sensitivity to delay and amplitude 

distortion of the telephone channel and requires 
that greater attention be paid to equalization to 
assure proper demodulation. This is accomplished 
with an automatic equalizer, which is included in 
the data set and which automatically corrects for 
the delay and amplitude variation introduced by 
the telephone channel. In addition, there is a 
fixed compromise equalizer in the transmitter which 
provides amplitude and delay equalization and must 
always be installed for normal operation. In DS 
208B-Ll, the compromise equalizer option provides 
for 8 dB of slope equalization. In the case of the 
208B-L1A hnd -LlBf there are two optional choices 
of slope equalization (4-dB and 8-dB) one of which 
must be installed by telco personnel. The 4-dB 
slope option is preferred for initial installation. 
Installation information is contained in Section 
592-030-200. Absolute delay through the set 
(transmitter and receiver) is approximately 7 ms. 

I 
T~ AND 
f~OM 

LINE ,------. REMOTE TEST - CUSTOMEf< 
TO AND 
FROM 

TtL SET 
(TABLE A) 

- CONTROL 
CIRCUIT 

----. 

SELF TEST AND f---+ ERROR I ND I CAT OR - RECEIVER -

Fig. 6-Block Diagram-Data Set 208B-Type 

I NTERf ACE -
CIRCUITS 

DATA 
TERMINAL 
(TABLE 8) 
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2-45 DS 208B 
SECTION 592-030-100 

C. Line Control Circuit 

3.08 The line control circuit controls events 
associated with originating and answering a 

call and transferring the data set into data mode. 
The line control circuit provides the following for 
DS 208B-Ll, -LlA, tand -LlB:• 

• Ring detection 

• Line impedance matching 

• Lightning protection 

• 2-second quiet interval timing 
(1 second for -LlB) 

• 2021-Hz answer tone to disable echo suppressors 

• 600-Hz tone to keep echo suppressors disabled 

• Answer sequence timing and control circuitry 

• Talk-to-data transfer circuitry 

• ACU-to-data control circuitry 

• Call termination circuitry. 

In addition, ring memory is provided for DS 
208B-L1A tand -LlB. With ring memory only, 
the called set will send answer tone and 600 Hz 
tone. With DS 208B-Ll, the tones are sent whether 
the set is called or calling. Also, with ring memory 
the called set lights the line lamp even in the 
TALK mode .• 

D. Test Modes 

3.09 DS 208B-type is equipped with various test 
features which enable the customer or telco 

employee to test the data set in local loop-back, 
end-to-end, and switched network test modes. 

3.10 The analog loop-back test allows the 
customer to perform a local test of terminal 

equipment by connecting the data set transmitter 
to the receiver at the line control circuit. This 
test requires that the terminal equipment be capable 
of operating in full duplex mode. 

3. 11 The analog loop-back self test allows 
operation of the data set to be checked 

without depending on connections to the telephone 
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line interface or customer interface. In this test 
mode, terminal equipment is disconnected from 
the data set, the self test and error indicator 
circuit,. are connected to the transmitter and receiver, 
and the data set is looped back as for the analog 
loop-back test (3.08). This test can bt: performed 
regardless of data set options or connections to 
external equipment. •on DS 208B-11B, errors 
(spaces) may be injected by depressing the LP 
switch. The ER lamp will light; TR and MR 
lamps will remain off when the LP switch is 
depressed .• 

3. 12 The end-to-end se.lf test allows testing 
the data set and telephone facilities. In 

this test mode, the terminal equipment is disconnected 
from the data set and the self test circuit is 
connected to the transmitter and the data set will 
send ,,teady mark. This test requires that a 
connection be made to a remote data set and that 
the renote data set be cor1ditioned for self test 
and receive-only mode of operation. •on DS 
208B-L1B. errors (spaces) may be injected by 
depres1,ing the LP switch at the transmitting end. 
The E:~ lamp will light at the receiving end .• 

3.13 The remote test feature of DS 208B-type 
allows the data set to be tested by a DTC. 

In this test mode, the data set automatically 
answers the next incoming call and transfers to 
data mode. If the DTC transmits a steady mark 
for I s,econd •(1.25 second for -Ll B)• and no errors 
are detected by the data set, the data set responds 
by transmitting a steady mark for 1 second t(2.0 
second for -LlBl.. [f errors are received, the 
data set responds with a steady space for 1 second 
•(2.0 s1~cond for -LIB) .• Upon receipt of a I-second 
space ,.ignal from the DTC, the data set disconnects 
from the line (DS 2088-Ll and DS 2088-LlA). •A 
minim1Jm of :3 seconds of steady space signals from 
the DTC is required for DS 2088-LlB to cause 
automatic disconnect.•• After disconnecting from 
the line, the data set does not answer further calls 
automatically until the RT switch is released. 

E. Telephone Interface 

3.14 The telephone interface is accessible through 
the telephone connector at the rear of the 

data set. The connector pin numbers and 
corresponding lead designations and foEctions are 
shown in Table B. 



PIN DESIGNATION 

1 L (Lamp) 

2 -12V 

3 +5V 

4 
LG 
(Lamp Ground) 

5 
TD 
(Talk-Data) 

7 T (Tip) 

8 R (Ring) 

12 RNG (Ringing) 

14 C 

16 Dl 

21 Tl 

22 Rl 

23 A 

24 Al 

25 TDG 

F. Customer Interface 

TABLE B 

TELEPHONE INTERFACE 

FUNCTION 

DS 2088 2-45 
ISS 3, SE:CTION 592-030-100 

Used to light lamp on associated telephone set when 
ringing is received or data set is in data mode or ring 
memory is set in the -LlA or -LlB. 

Provides voltage for test purposes. 

Provides voltage for test purposes. 

Provides ground path for lamp on associated telephone 
set. 

A ground on this lead indicates to the data set that the 
associated telephone is in the talk mode. 

Tip of telephone line (from CO). 

Ring of telephone line (from CO). 

Provides ground indication during ringing. 

Provides ground to ACU when data set is in data mode. 

ACU places ground on this lead when answer tone has 
been received. 

Tip of telephone line (internal). 

Ring of telephone line (internal). 

A lead control. 

A lead control. 

Talk-Data-Ground lead. 

in the power cord. It is normally connected to 
signal ground, as explained in (g) below. 

3.15 The customer interface is accessible through 
the connector at the rear of the data set. 

The connector pin numbers and corresponding lead 
designations are shown in Table C. 

3, 16 Customer interface lead functions are as 
follows: 

(a) Frame Ground (AA) (Pin 1): This 
lead is connected to the data set housing 

and local power ground through the third conductor 

(b) Send Data (BA) (Pfo 2): The business 
machine transmits positive and negative 

voltages to the data set on this lead. These 
voltage levels must conform to requirements of 
Electronic Industries Association (EIA) Standard 
RS-232-C. 

(c) Receive Data (BB) (Pin 3): Data 
received from the telephone line is converted 

to positive and negative EIA voltages which are 
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TABLE C 

CUSTOMER INTERFACE CONNECTOR PIN ASSIGNMENTS 

PIN NOTE 
FUNCTION 

DATASET EIA DESIGNATION 
NO. 1 MNEMONIC (RS-232-C:I 

l - Frame Ground FG AA 

2 T Send Data SD IBA 

3 D Receive Data RD IBB 

4 T Request to Send RS CA 

5 D Clear to Send cs CB 

6 D Data Set Ready DSR cc 

7 - Signal Ground SG AB 

8 D Carrier On COD CF 

9 - +12V CI9 (+12V) Reserved for Data 
Set Testing 

10 - -12v Cil0 (-12V) 
Reserved for Data 
Set Testing 

15 D Serial Clock Transmitter SCT DB 

16 D Divided Clock Transmitter (Note 2) DCT SBB (Note 3) 

17 D Serial Clock Receiver SCR DD 

18 D Divided Clock Receiver (Note 2) DCR Unassigned 

20 T Data Terminal Ready DTR CD 

22 D Ring Indicator RI CE 

24 T Serial Clock Transmitter External SCTE DA 

25 -- +5V (Note 2) CI25 (+5V) Unassigned 

Note 1: T = terminator; D = driver. 

Note 2: Functions not defined by EIA Standard RS-232-C. 

Note 3: DS 208B uses pin 16 for a different function than that specified by EIA Standard RS-232-C. 
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presented to the business machine on positive 
transitions of the serial clock receiver. Polarities 
on this lead agree with those on the send data 
lead of the distant transmitter. The BB lead is 
clamped negative (mark-hold) when the carrier 
on signal is OFF. 

(d) Request-to-Send (CA) (Pin 4): Signals 
on this lead are EIA voltages generated by 

the business machine to turn the local data 
transmitter on. CA must be held high as long 
as data needs to be transmitted. 

(e) Clear-to-Send (CB) (Pin 5): Signals 
present on this lead are EIA voltages 

generated by the local data set to indicate to 
the business machine that it is ready to transmit 
data. The ON condition of CB is in response 
to an ON condition of CA. The CA-CB interval 
may be 50 or 150 ms, depending on the option 
selected. CB goes OFF with essentially no delay 
when CA is turned OFF. 

(f) Data Set Ready (CC) (Pin 6): This 
lead provides an EIA voltage ON indication 

to the business machine when the data set is in 
data mode and is capable of transmitting or 
receiving data. 

Note: An ON indication should not be 
interpreted as an indication that a communication 
channel has been established to a remote 
station. 

(g) Signal Ground (AB) (Pin 7): This 
lead establishes a common ground reference 

for all interface leads. Signal ground is strapped 
to frame ground at the power supply. This 
strap can be disconnected by the installer if 
desired by the customer. 

(h) Carrier ON (CF) (Pin 8): This lead 
provides an EIA voltage ON indication to 

the business machine when data signals are being 
received by the data set. 

(i) + 12V (Pin 9): +12 volts for telco test 
purposes. 

(j) -12V (Pin 10): -12 volts for telco test 
purposes. 

(k) Serial Clock Transmitter (DB) (Pin 
15): A square wave of 4800 Hz appears 

DS 2088 2-45 
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on this lead. This is the transmitter bit rate 
clock and conforms to EIA Standard RS-232-C. 

(I) Divided Clock Transmitter (Pin 16): 
A 1600-Hz clock non-EIA signal used internally 

by the data set appears on this lead. 

(m) Serial Clock Receiver (DD) (Pin 
17): This lead provides an EIA square 

wave timing signal which is used for clocking 
received data. This timing signal is at the bit 
rate (4800 Hz). The BB lead should be sampled 
on the negative transition of the DD lead. 

(n) Divided Clock Receiver (Pin 18): A 
non-EIA 1600-Hz clock signal used internally 

by the data set appears on this lead. 

(o) Data Terminal Ready (CD) (Pin 20): 
This EIA signal is used by the data set line 

control. CD must be ON before entering data 
mode, and OFF for at least 6 to 10 ms for -Ll 
and -LIA, and 16 to 20 ms for -LIB or until 
DTR goes off in order to ensure termination of 
the call while in data mode. 

(p) Ring Indicator (CE) (Pin 22): EIA 
signals on this lead indicate to the customer 

that a ringing signal is being received on the 
telephone channel. 

(q) Serial Clock Tram;:mitter External 
(DA) (Pin 24): On externally timed data 

sets, this lead is used by the business machine 
to furnish bit rate timing to the transmitter. 
External timing should be 4800 bps ±0.01 percent 
and meet EIA signal requirements. 

(r) +5V (Pin 25): +5 volts for telco test 
purposes. 

G. Options 

3.17 Data set 208B-type is provided with a 
number of options. Some of these are 

available as customer options; others are available 
as telco engineering options. These options are 
listed in Tables D hnd Et and described in Section 
592-030-200. All options are added and removed 
by switches. 
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TABLED 

OPTIONS fOR DATA SETS 208B-l.1 AND -L 1A 

DS 208B-L 1 IHG19) 

SWITCH OPTION 

DESIG. POSITION DESCRIPTION DESIGNATION 

Page 12 

82C 1 
UP 2 Compromise equalizer IN 
DOWN Compromise equalizer OUT 

83A 3 UP CC ON in AL mode 
DOWN 2 CC OFF in AL mode 

83B 
3 UP Manual answer 

DOWN 2 Automatic answer 

83C 
3 UP Transmitter exterr.ally timed 

DOWN 2 Transmitter internally timed 

"50" ., '4 
IN 50 ms CA-CB interval 
OUT 150 ms CA-CB int,~rval 

OS 208B-L 1A 

SWITCH 
COMPROMISE EQUALIZER SLOPE 

S2B S2C 

UPOR DOWN DOWN None (0 dB) 
UP UP 4-dB slope & symmetric delay 
DOWN UP 8-dB slope & symmetric delay 

TRANSMIT SWITCH 

LEVEL ldBm) 
S1A S1B S1C S2A 

0 
2 DOWN UP DOWN UP 

--1 DOWN UP DOWN DOWN 
·-2 DOWN UP UP UP 
--3 DOWN UP UP DOWN 

--4 DOWN DOWN DO½N UP 
-5 DOWN DOWN DOWN DOWN 
--6 DOWN DOWN UP 'UP 
--7 DOWN DOWN UP DOWN 

-8 UP UP DOWN UP 
·--9 UP UP DOWN DOWN 

-10 UP UP UP UP 
-11 UP UP UP DOWN 

-12 UP DOWN DOWN UP 
-13 UP DOWN DOWN DOWN 
-14 UP DOWN UP UP 
·-15 UP DOWN UP DOWN 

Note I: Compromise equalizer should always be in. 

Note 2: Factory installed. 

Note 3: Options for 83 and "50" switches are the same for DS 208B-Ll and -LlA. 

Note 4: If not specified on service order, install 50-ms interval. 

ZS 
ZT 

YM 
YN 

YO 
yp 

YD 
YC 

-

-

OPTION 
DESIGNATION 

ZT 
WU 2 

ZS 

OPTION 
DESIGNATION 

ZA 
ZB 
zc 
ZD 

ZE 
ZF 
ZG 
ZH 

Zl 
ZJ 
ZK 
ZL 

ZM 
ZN 
zo 
ZP 



SWITCH 
OPTION STRAP 

POSITION 

S2B t 
S2C Down 

S2B Up 

S2C Up 

S2B Down 

S2C Up 

S3A Up 

Down 

S3B 
Up 

Down 

S3C 
Up 

Down 

S4A:j: 
Up 

Down* 

S4B:j: 
Up 

Down* 

In 
"50" 

Out 

* Factory installed. 

➔TABLE E+-

DS 208B-L 1 B OPTIONS (CP HG25) 

OPTION FEATURE 

Compromise Equalizer Out 

Compromise Equalizer ( 4-dB Slope) 

Compromise Equalizer (8-dB Slope) 

DSR on in Analog Loop Mode 

DSR off in Analog Loop Mode 

Manual Answer 

Automatic Answer 

Transmitter Externally Timed 

Transmitter Internally Timed 

RS-CS Interval of 50 ms 

RS-CS Interval of 150 ms 

DS 208B 2-45 
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OPTION 
DESIGNiHION 

ZT 

WU* 

Z'' ,, 

YM 

YN* 

YO 

YP* 

YD 

YC* 

(Customer 
Switch) 

t Strap may be up or down. 

:j: Down position must be selected. 

4. OPERATION 

4.01 DS 208B-type provides the capability for 
the following: 

• Manual call handling 

• Automatic answering and disconnect 

• Use of telephone line for both talk and data 
transmission. 

4.02 tAnswerilig: DS 208B-type allows both 
manual and automatic answering. 

(a) To manually answer a call: 

(1) When ringing is hPard, operate the 
appropriate telephone set LINE button 

(lamp under button flashes in response to 
ringing). 

(2) Remove tPlephone handset from cradle. 

(8) On DS 208B-Ll, whrn both data 
terminals are ready (TR lamp on both 

data sets lighted), operate the DATA button 
at about the same time as the far-encl 
attendant does (lamp under LINE button 
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lights, LINE button releases, the data set 
transmits answer tone, and MR lamp on data 
set lights). 

(4) On DS 208B-L1A or LlB, when 
both data terminals are ready (TR lamp 

on both data sets lighted), operate thE' DATA 
button before the far-end attendant does 
(lamp under LINE button remains lighted, 
LINE button releases, the data set transmits 
answer tone, and MR lamp on data set lights). 

(5) Replace telephone handset on cradle. 

The data set will answer the incoming call automatically 
if the automatic answer option is installed and the 
data terminal ready (DTR) lead is on. 

4.03 The answering sequence consists initially of 
a 2-second quiet interval (1 second for -LlB) 

during which no signal is transmitted from the 
data set, followed by a 2-second period of 2021-Hz 
answer tone which disables any echo suppressors 
on the line. This is followed by another quiet 
period lasting 63 ms. The data set then enters 
the data mode. DTR must be high at the customer 
interface for the answer sequence to occur. If 
DTR is not on, the call will not be a:iswered 
automatically and an attempt to transfer to data 
mode manually will result in the call being dropped. 

4.04 Originating: Calling may be done manually 
or by an automatic calling unit. Ai:tomatic 

calling is controlled by customer-provided eq11ipment 
(CPE), and is not discussed here. Manual steps 
involved in each case are as follows, and are 
understood to be performed in each subparagraph 
(b) through (e) below: 

(a) To manually originate a call to any station; 
perform the following common operations. 

(1) Verify that data set is ready (TR lamp 
lighted). 

(2) Operate appropriate telephone set LINE 
button. 

(3) Remove telephone handset from cradle, 
listen for dial tone, then dial the call in 

the usual manner. 
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( ,,) In all cases, replace handset on cradle 
when both data sets have entered data 

mode. 

(b) To Originate a Call .From a DS 
208B-Ll to a Station That Is Not 

An·anged for Automatic Answer: 

(l) After the called station answers, verify 
with attendant that TR lamp is lighted. 

(1!) Operate DATA button at about the 
same time as the called station attendant 

does (lamp under LINE button lights, LINE 
button releases, data set transmits answer 
tone, and MR lamp lights). 

(c) To Originate a Call .From a DS 
208B-Ll to a Station That Is 

Arranged for Automatic Answer: 

(]_) At the start of answer tone, operate 
DATA button (lamp under LINE button 

lights, LINE button releases, data set transmits 
answer tone, and MR lamp lights). 

(d) To Originate a Call .From a DS 
208B-L1A 01· -Ll.B to a Station That 

Is Not Arranged for Automatic Answer: 

(1) After the called station answers, verify 
with attendant that TR lamp is lighted. 

('.l) Have called station attendant operate 
DATA button (called station transmits 

answer tone). 

(:l) At the end of answer tone, operate 
DATA button (lamp under LINE button 

lights, LINE button releases, and MR lamp 
on data set lights). 

Note: When the DATA button is operated 
at the originate end, DS 208B-L1A or 
-LlB immediately transfers to data mode 
without transmitting the answer tone. 

(e) To Originate a Call .From a DS 
208B-L1A or -LlB to a Station That 

Is Arranged for Automatic Answer: 

(1) At the end of answer tone, operate 
DATA button (lamp under LINE button 



lights, LINE button releases, and MR lamp 
on data set lights). 

Note: When the DATA button is operated 
at the originate end, DS 208B-L1A or 
-LlB immediately transfers to data mode 
without transmitting answer tone. 

4.05 Data Mode-to-Talk Mode Transfer: An 
attendant may return the station to the talk 

mode at any time by removing the telephone handset 
and operating the appropriate LINE button. 

Caution: At multiple data set 
installations where more than one 
data set is controlled by the telephone 
set, be sure to operate the correct 
LINE button. If the wrong LINE 
button is operated, the data exchange 
on the wrong channel may be 
interrupted. Upon transferring to 
talk mode, the MR lamp on the data 
set will extinguish and the lamp under 
the LINE button will react as follows: 

(a) At originate end on all DS 208B-type, 
the LINE button will extinguish. 

(b) At answering end on DS 208B-Ll, the 
LINE button will extinguish. 

(c) At answering end on DS 208B-L1A or 
-LlB, the LINE button will remain lighted 

as a reminder that the called station must always 
be the first to operate the DATA button on a 
talk-to-data mode transfer. In this case, the 
depressed LINE button and extinguished MR 
lamp on the data set are the indications that 
identify the talk mode. Procedures for returning 
to data mode are as previously described in 4.04. 

4.06 When calling is performed automatically by 
an ACU, the automatic calling unit responds 

to the end of 2021-Hz answer tone from the called 
end, and then puts the data set into data mode, 

DS 2088 2-45 
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bypassing the quiet and answer-tone periods of 
the answer sequence. 

4.07 Hang up: The call is terminated and the 
terminal is disconnected from the telephone 

line if DTR at thP customer interface goes low, 
or depending upon the central office involved, if 
the distant terminal hangs up, and causes the loop 
current to drop for more than 6 to 10 ms for -Ll 
and -LlA, and 16 to 20 ms :for -LlB to ensure 
termination.• 

5. REFERENCES 

5.01 The following documents provide additional 
information on data sets 208B-type. 

NUMBER TITLE 

CD & SD-1D242-01 Data Set 208B-Type 

SECTION 

502-543-405 

592-030-150 

592-030-180 

592-030-200 

592-030-300 

592-030-500 

598-010-Series 

598-012-Series 

TITLE 

2565HK Telephone Set 

Data Set 208B-Type Trans
mitter-Receiver - Supplemen
tary Information 

Data Set 208B-Type Trans
mitter-Receiver-Summarizing 
Specification 

Data Set 208B-Type Trans
mitter-Receiver -Installation 

Data Set 208B-Type Trans
mitter-Rece,iver-Maintenance 

Data Set 208B-Type Trans
mitter-Receiver-TestProcedures 

801A-Type Automatic Calling 
Units 

801C-Type Automatic Calling 
Units. 
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DAT A SET 2088-TYPE 

TRANSMITTER-RECEIVER 

INSTALLATION AND CONNECTIONS 

CONTENTS 

11. GENERAL 

PAGE DS 208B-L1A. Concurrent with the introduction 
of DS 208B-L1B, DS 208B-L1A is rated Manufacture 
Discontinued/Not Orderable (MD/NO). 

2. TOOLS AND APPARATUS 2 1.03 It is preferred that the data set be installed 
on a desk, table, stand, or in a Bell 

3. OPTIONS 9 System-provided equipment cabinet. The data set 
will operate in an ambient temperature range of 

A. Data Set 2088-Type 9 40 to 120°F and a relative humidity of 20 to 95 
percent. 

B. DAS 801-Type ACU 

4. CONNECTIONS 

5,. MULTIPLE MOUNTINGS 

6. INSTALLATION TEST 

1. GENERAL 

16 

16 

21 

21 

1.01 This section contains information concerning 
installation and connection of data set (DS) 

20$B-type. DS 208B-type is a synchronous, binary, 
serial 4800-bps data set for use on the 2-wire 
switched telecommunications network. The data 
sett should be installed in conformance with existing 
installation practices. Refer to the section entitled 
Data Sets and Data Access Arrangements-General 
Installation and Connection Information (590-010-200). 
DS 208B-type is recommended for use with a 
56$HK-type telephone set for manual call origination 
and voice/data transfer on the switched network. 
The telephone set must be ordered separately. If 
automatic call origination is required, a Bell System 
data auxiliary set (DAS) 801-type automatic calling 
unit (ACU) must be ordered separately. Station 
components required for an installation using an 
ACU are shown in Fig. 1. 

1.02 This section is reissued to include information 
pertaining to DS 208B-L1B which replaces 

1.04 DS 208B-type should be located near the 
business machine because the interface cord 

supplied by the customer should not exceed 50 feet 
in length (to reduce stray capacitance and to 
conform to EIA standards). To minimize inductive 
interference to data signals on the telephone (data) 
line, the line should not be carried in the same 
run as cable between the data set and business 
machine or lines connected to teletypewriter services. 
If this condition cannot be met, it will be necessary 
to run the telephone (data) line in type SK (shielded) 
station wire between the data set and the cable 
distribution terminal or building entrance. Ground 
the shield at one end only, preferably at the 
distribution terminal end. 

1.05 DS 208B-type requires a 117 Vac 60 Hz outlet 
to accept the 3-prong plug on the KS-14532, 

124 power cord. To prevent the data set from 
being turned off accidentally, the outlet should not 
be under control of a switch. 

1.06 The customer interface connector is a 25-pin 
KS-19087-12 connector located at the rear 

of the data set. This connector is designed to 
mate with a customer-provided. Cinch or Cannon 
DB-19604-432 plug equipped with a DB-51226-1 hood. 
Pin assignments for the customer interface connector 
are given in Table A. Connection between the 
data set and telephone set or 149B adapter is by 
an M13F cord when an ACU is required.. The 

NOTICE 
Not for usP or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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2565 HK 
TELEPHONE SET 

\ 

TELEPHONE SET 
MOUNTING CORD 

ACU 
MOUNTING 
CORD 

1498 
t.DAPTER 
BLOCK 

DATA SET 2O88-TYP E 

I 

Fig. !-Single Data Set 2088-Type With ACU- Station Components 

interface between the telephone set and tlw data 
set line control circuitry is shown in Fig. 2 hnd 
:3.4 

1.07 DS 208B-type requires a type II I DA TA-PHO:--.:E · 
loop. Verify that the loop has lwen installed 

and meets requir ements specified in th<> section 
entitled Data Systems-DATA-PHONr: Sl'l'\'ice and 
Data Access Arrangemt>nts on Direct Distance 
Dialing Network-Test Requir ements for Suhst:riher. 
Foreign Exchange, and Remote Exchange Lines 
/314-205-501 ). 

2 . TOOLS AND APPARATUS 

2 .01 A TTS-4 or equivalent transmission measuring 
set should be taken to the stat ion installation 

site in addition to regular installation tools. 

2.02 DS 208B-type comes equipped with an :\JJ:lF 
(5-foot 6-inch) telephone cord anr l a KS-l.!0:32. 

124 power cord /6 feet long). 

2.03 For single data set installation s not reriuiring 
an ACU (Fig. 2 hnd a• ), the following 

apparatus must be ordered separate!:,: 

• 42A connecting block for telephone connPC'tion 

• B25A cable for extension of '.\11:W cord if 
required 

• 565HK-type (or equivalent) tt>lephone ~et 
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• !)1- t)'J'P curd to connect tell'phone set to 
<·onnel·t1ng block. 

2.04 In addition tu the apparatus listed in 2.0:3. 
a single data set installation using an Arl1 

( Fig. II. requires the folllm·ing apparatus which 
als() must he ordt>n·tl S('J)arate l~·: 

• 11!:!H adapter block 

2.05 For multiple data srt installations not requiring 
an ,\('U (Fig . fi), the following apparatus 

must be ordered separate!)·: 

• .51iSHK-type (or equi\'alent I telephone set-O ne 
for e\'ery fi\·e data sPts. 

• KS-21253. L3 line inte rface adapter-O ne 
for eYery five data SC'ts 

• 66E-type connecting block-One for each 
KS-21253, L3 line interface adapter. (Not 
needed when A CUs are used.) 

• G25A cable - One for each data set (if 
extension of Ml;31◄ cord if required). 

• B25A cable-One for e\·ery KS-21253. L3 
line interface adaptr•r t to connect P6 of 
adapter to 6t:iE-t~·pe connecting block). ( Not 
needed \\'hPn A(Ts ;irp used.) 
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➔TABLE A+-

CUSTOMER INTERFACE CONNECTOR PIN ASSIGNMENTS 

PIN NOTE 
FUNCTION 

DATASET EIA DESIGNATION 
NO. 1 MNEMONIC (RS-,!32-C) 

1 - Frame Ground FG AA 

2 T Send Data SD BA 

3 D Receive Data RD BB 

4 T Request to Send RS CA 

5 D Clear to Send cs CB 

6 D Data Set Ready DSR cc 

7 - Signal Ground SG AB 

8 D Carrier On COD CF 

+12V CI9 (+12V) 
Reserved for Data 

9 -
Set Testing 

10 -12V cno (--12v) 
Reserved for Data 

·-
Set Testing 

15 D Serial Clock Transmitter SCT DB 

16 D Divided Clock Transmitter (Note 2) DCT SBB (Note 3) 

17 D Serial Clock Receiver SCR DD 

18 D Divided Clock Receiver (Note 2) DCR Unassigned 

20 T Data Terminal Ready DTR CD 

22 D Ring Indicator RI CE 

24 T Serial Clock Transmitter External SCTE DA 

25 - +5V (Note 2) CI25 (+5V) Unassigned 

Note 1: T = terminator; D = driver. 

Note 2: Functions not defined by EIA Standard RS-232-C. 

Note 3: DS 208B uses pin 16 for a different function than that specified by EIA 
Standard RS-232-C. 

-
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NOTES: 
1, OPTIONS FOR 801 WILL BE 

SPECIFIED ON THE SERVICE 
OFIOER. REFER TO 598-010-201 
ANO 598-012-201 FOR 

TEL LINC CONNECTIONS WITH ACU 
INSTALL I NG AND REMOVING 
OPTIONS. 

TO [ SWI TCHCD 
NETWORK 
LINC 

T 

R 

~----- TEL SET (NO TE 
565 HK 
TEL SET 

CORO 

SG 
v,-.+---++-~➔ 

EB 
Vl-r--++--+➔ 

EH 

3) 
45 

20 

26 

I 

3 

28 

27 

2 

44 

19 

22 

47 

14 

' 

' 

' 

/ 

' 

80I-TYPE ACU 
(NOTE II 

R T OT DR 
12) I~ I~ ,:, 

- -'f ~ ;; 'f ~ 
I 

.'!. .'!. e 

I 1B 

I2B 1 

( r _ _J 

I I (NOTE 2) 
2A,.1. ~ 2B 

L_I(: \ IB _ __,...-
~ ~ 

/ 
/ 

/ 
(NOTE 21 

G TK C DI SHI SH2 
1:, ,~ ,:, 21 I~ ,:, 

i -;- 0 Iii ! 
;;, 

~ 
I ! I I 

.'!. .'!. .'!. 

v,v 

Al 

BL 

SG ,,. SB 

6B 

1498 ADAPTER 

DIOP C 

, 
. , 

7 

' , 

, 

, 

. , 

. , 

--, 
. 
/ 

2. FOR MULTIPLE INSTALLATION 
USING KS-212?~-U ADAPTER, 
REMOVE STRIPS ZA-28 AND 
1t1-1B; ADD STRAPS 2A-11B ANO 
11,-128. THE T AND R LEADS 
L!,BELED "TO SWITCHED NEl\-JORK 
LI NE" ARE NOT REQUIRED. 

3. EXTEND, IF NECESSARY, WITH 
825A CABLE. 

ORO (ACU CORD) 

DATA SET 2086 
25 

50 

(NOTE MnsF 
3) 

COl~D 

45 7~ 

20 8~ 

26 21 ~ 
22 ? 

I ~ 
28 .~ 

F TEL SET 
27 5 CONNECTOR 

2 25 
( TOG 

44 14 ?-
19 16 ~ 
22 23 ~ 
47 24 ~ 
14 12 ~ 

Fig. 4-Connection Diagram-Single Data Set 208B-Type With ACU lnstcillation 

• 2012A transformer-One for every KS-21253, 
L3 line interface adapter. 

2.06 In addition to the apparatus listed in 2.05, 
multiple data station installations using an 

ACU (Fig. 6 and 7) require the following apparatus 
which also must be ordered separately: 

• 801-type ACU-One for every data set 
requiring automatic call origination. 

• 1044A connecting block-One for each ACU 

OR 

• 66E7-25 connecting block-One for each 
KS-21253, L3 line interface adapter. 

• A25B cable-One for each KS-21253, L3 line 
interface adapter (for connecting P6 of 
adapter to connecting block). 

Note: The 1044A or 66E7-25 connecting 
block and A25B cable are not needed if 149B 
adapters are used. 

• 149B adapter-One for each ACU. 

• B25A cable-One for each 149B adapter (for 
connecting 149B adapter to KS-21253, L3 
line interface adapter J. 
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2012, 
TRANSFORMER 

I 17 VAC © (NOTE I) 

NOTES: 
I. I 05- 129 VOL TS, 57-63 HZ. 
2. REFER TO FIGURES 13 ANO 14 

FOR DE'rA I LS OF' ADAPTER. 
3. MAY BE EXTENDED UP TO 200 

FEET BY USE OF 825A CABLE 

* FACTORY WIRED 

I 2 II 

p p 

T ( I ) R (I) T (2) 

* 

* 

* 

* 

* 

* 

* 

* 

KS- 21253- L3 
ADAPTER (NOTE 2) 

2 

COM 

ACI 

AC2 

es, 

BS, 

P6 

I 825A 
CABLE 

1 

{NOTE 3) 

Pl ~ Ml3F-TYPE CORD--< ~~~-D_AT_•-~-~T_)_2_o_e_e~ 

P2 

, 

' 

PS 

' 

JI 
◄~ 

--<~~ 

--<~~ 

--<~~ 

--<~~ 

565 HK TEL 
SET OR 
EQUIVAU:NT 

DATA SET 
2091 

(2) 

DATA SET 208B 
(3) 

DATA SET 2088 
(4) 

DATA SET 208B 

(5) 

66E-TYP[ CONNECT I NG BLOCK 

12 21 2< 31 32 

' 

P--• ____. p 

R(2) T (3) R (3) T (4) R (4) T (5) R (5) 

TELEPHONE LINES 

Fig. 5-Connection Diagram-Multiple Data Set 2088-Type W/O AC:U Installation 
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Note: 149B adapter and B25A cable are not 
needed when 1044A or 66E7-25 connecting 
block and A25B cable are used. 

3. OPTIONS 

A. Data Set 208B-Type 

3.01 DS 208B-type is provided with a number of 
options which must be installed prior to 

placing the data set in service. These options 
should be installed as specified on the service 

80 I -TYPE ACU DIOP 
CORD 

T 
(W•Bl.) 

(BL-W) 
R 

OT 
(W•G) 

DR 
(G-W) 

TK 
(W-0) 

G 
(o-w) 

C 
(BR-\/) 

SH I 
(S-W) 

SH2 
(W•S) 

DI 
(W-BR) 

REPEAT FOR LINES 2•5 

PIN OF P6 CONNECTOR 

P /0 66E7•25 
OR 

1044A BLOCK 
~ 

9 --
10 -~ 

I -~ 
2 
~ 

~ 

3 
~ 

~ 

4 
~ 

_s"--...., 

1-:/J 
'<17 

-
~ 

~ 

LEAD FOR OA TA SET CONNECTED TO 

Pl PZ P3 P4 PS 

T 26 31 36 41 46 

R I 6 fl 16 21 

CO PAIR 

~ 

1 T 

R 

' p 

T 
p 

NOT 

USED T 
p 

t 
p 

DS 2088 2-46 
ISS 3, SECTION 592-030-200 

order or circuit layout record card (CLRC) in 
accordance with Fig. 8, •or Fig. 9 and Table B,t 
or the option label (form E-6390 for -11 sets, form 
E-6634 for -LlA sets, hnd form E-6696 for -LlB 
sets).t 

3.02 The options and their functions are as 
follows: 

(a) Compromise Equalizer IN: This is a 
filter used to provide nominal equalization 

to compensate for distortion present on the 

P/0 A25B 
OR EQUIV 

I . 
I . 
I 

I 

I 

I 

I 

' 
' 

LINE 2 
SEE TABLE 

LINE 3 
SEE TABLE 

LINE 4 
SEE TABLE 

LINE 5 
SEE TABLE 

KS•21253•L3 
ADAPTER 

(NOTE 2) 

P/0 P6 

26 f-r-T(I) 

I 
I f-t--R(I) 

I 
27 f-t-A(I) 

I 
2tt-Al(I) 

I 
28 f-+--- C ( I ) 

I 

3 f+- RNG(I) 
I 

4 f+- TDG(I) 

29 

I 

f-i-Dl(I) 

.. 

5 

COM 

(NOTE 
Pl 

P2 
;, 

P3 

P4 

PS . 

J' 

3) 

DATA SET . 
208B-TYPE 

' (I) 

DATA SET 
2088-TYPE 
(2) 

DATA SET 
2088-TYPE 
(3) 

DATA SET 
2088-TYPE 
(4) 

Ml3F-TYPE 
CORD 

DATA SET 
2088-TYPE 
(5) 

565 HK TEL 
SET OR 
EQUIVALENT 

A 27 32 37 

A I 2 7 12 

42 47 

17 22 

2012 
TRANSFORMER 

NOHS, 

I, 105-129 VOLTS, 57-ol HZ. 

C 28 33 

RNG 3 8 

TOG 4 34 

DI 29 9 

38 43 

13 I 8 

39 44 

14 19 

48 

23 

49 

24 

117 VAC 
(NOTE I) 

2. REFER TO F I G, I 3 ANO 14 FOR 
DETAILS Of ADAPTER, 

3, MAY BE EXTENDED UP TO 200 
FEET BY USE OF 825A CABLE. 

l! FACTORY WI RED 

,fig. 6-Connection Diagram-Multiple Data Set 208B-Type Installation Using P6 of KS-21253, L3 Line Interface 
Adapter for ACU Access 
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KS·2 I 253·L3 
ADAPTER (NOTE 2) 

* 
Pl 

~ I ~ ~ 

(NOTE 4) 
M13F·HPE 
CORD 

~ ~~ >-- (I) 

i 

* 
' P2 

~ 2 ~ -u--~ 49B ~~ )-- ~APTER (2) 

I 

P3 

* ::: 3 ~ >- ~ ~~ >-- (3) 

* ::: 4 

* - 5 
~ 

* ~ COM ~, 

p 
2012A 
TRANSFORMER : ..-. ACI r 
~ 0 - AC2 ; 

I 17 VAC 
(NOTE I) * ".: BS I 

I 

P4 

~ 

P5 

~ 

B25A 
CABLES 

>--

>--

~ ~~ (4 I 

~ ~~ (5) 

NOTES, 

I. 105-129 VOLTSi, 57 ... 63 HZ. 
2. REFER lO FIGURES 13 AND !4 

FOR DElAILS or ADAPTER. 
3. MAY BE EXTENDED UP TO 200 

FEET BY USE Of B25A CAIILE 
4. SEE FIG. 4 FOR DETAILS Of 

1498 ADAPTER CONNECTIONS, 

* FACTORY WIRED 
JI 

f--< 
565 KH TL. 

~- SET OR 

* 2 B52 

1 PG 

825A y 
CABLE ½ 

EQUIVALENT 

66E-TYPE CONN BL K 

II 12 21 22 31 32 · 42 

-----p--,---p 

T(ll R(I) T(21 R(2) T(3J R(3) T(4) R (4) T(5) R(5) \..___:__ ______________________ ~ 

TO TELEPHONE LINES 

Fig. 7-Connection Diagram-Multiple Data Set 208B-Type Installation Using 149B Adapter for AC.U Access 

telephone channel. For DS 208B-L}, the 
compromise equalizer option (ZS) must always 
be installed; this provides an 8-dB slope. For 
DS 208B-L1A hnd -LlB,. there are two 
compromise equalizer IN options. One provides 
a 4-dB slope (WU) and the other provides an 
8-dB slope (ZS). One of these options must 
always be installed except during test. The 
equalizer slope to be used is dependent on channel 
conditions and the proper option must be s£,Jected 
by telephone company personnel in accordance 

Page 10 

with tests described in Section 592-030-500. The 
4-dB ,lope option is preferred for initial .installation 
when tests cannot be made. 

(b) Compromise Equalizer OU1' (Option 
ZT): This option should only be installed 

for test purposes. Jt removes the compromise 
equalizer from the data sE,t transmit circuit. 

(c) CC ON in AL Mode (Option YM): 
This option provides an ON indication on 
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208B·LIA DATA SET OPTIONS (HG24) 

511 ITCH 
COMP ROM I SE EQUAL I ZEii SLOPE JPT I Ola 

S2B s.c.c 

§ DO\IN NONE (ODB) ZT 

UP uP 4DB SLOPE & SYMMETRIC DELAY WU* 

DO\IN UP BDB SLOPE 8 SYMMETRIC DELAY ZS 

OPTIONS FOR S3 AND 50 SI/ITCHES SAM[ AS 208B•LI 

PART OF 
CP HGl9 OR HG24 SWITCH 

ONO 
s2c+ 

TRo 
[ii 

"0 
[ID 

RSO 
[ill 

S3A 

S3B 

00 cso 
[ii] 

coo 
~ 

ERO 

S3C 

501! 

LEVEL 
IDBM) 

O* 
• I 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 

• 10 
·II 
-12 
-13 
-14 
- 15 

208B-LI OATA SET OPTIONS (HG19) 

SWITCH POSITION FEATURE OPT I ON 

SI A 

DOWN 
DOWN 
DOWN 
DOWN 

DOWN 
001/N 
DOWN 
00\/N 

UP 
UP 
UP 
UP 
UP 
UP 
UP 
UP 

UP * COMPROMISE EQUALIZER IN ZS 

DOWN COMPROMISE EQUAL I ZER OUT ZT 
UP CC ON IN ANALOG LOOP MODE YM 

D01/N * CC OFF IN ANALOG LOOP MODE YN 

UP MANUAL ANSWER YO 

DOWN * AUTOMATIC ANSWER yp 

UP TRANSMITTER EXTERNALLY TI MED YD 

OOWN * TRANSMITTER INTERNALLY TIMED YC 
IN CA CB INTERVAL or so MSEC 
OUT CA-CB INTERVAL or 150 MSEC 

* FACTORY INSTALLED 

TRANSMIT LEVEL 
t COMPROMISE EQUALIZER 

SHOULD ALWAYS BE IN 

SWITCH 
SIB SIC 

UP DOWN 
UP DOWN 
UP UP 
UP UP 

DO\IN DOWN 
DO..,. DO..,. 
00..,. UP 
DO..,. UP 

UP DOWN 
UP DO\IN 
UP UP 
UP UP 

DOWN DOWN 
DO..,. DO..,. 
DO..,. UP 
DOWN UP 

S2A 

UP 
DOWN 

UP 
DOWN 

UP 
DOWN 

UP 
DOWN 

UP 
DOWN 

UP 
DOWN 

UP 
DOWN 

UP 
DOWN 

OPT I ON 

ZA 

2B 
zc 
2D 
ZE 
zr 
ZG 
2H 
ZI 
ZJ 
ZK 
ZL 
ZM 
ZN 
zo 
ZP 

It IF NOT SPECIFIED ON 
SEl'lVICE ORDER, INSTALL 
50 INTERVAL 

§ SWITCH MAY BE IN 
EITHER POSIT ION 

* r ACTORY I NSTALLEO 

Fig. 8-Data Set 208B-Ll and -LIA Option Switches 

the CC interface lead when the data set is in 
AL test mode. This allows a customer to loop 
back signals through the data set for testing 
with terminal equipment. 

(d) CC OFF in AL Mode (Option YN): 
This option provides an OFF indication on 

the CC interface lead when the data set is in 
AL test mode. With this option installed, 
loop-back tests of the data set with terminal 
equipment may not be possible. 

(e) Manual Answer (Option YO): With 
this option installed, all incoming calls must 

be answered manually. 

(f) Automatic Answer (Option YP): This 
option allows the data set to answer incoming 

calls automatically and enter the data mode under 
control of the CD interface lead. 

(g) Transmitter Externally Timed (Option 
YD): With this option installed, the customer 

must provide serial clock to the data set on 
the DA interface lead. The DB clock signal is 
present and is phase-locked to the signal on the 
DA lead. 

(h) Transmitter Internally Timed (Option 
YC): With this option installed, the data 
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51 

S2 

n 

@ 

,___ 
00 2 -j 

~ -5 

00 6 
c--

00 8 -9 

>--

~ -2 

00 j 

c---5 

00 6 

~ -8 

00 9 
,___ 

'--------' ,, 

@ 

u 

NOTES: 
1. OPTIONS ON THE CAMBION SWITCHES OF CP HG25 ARE SELECTED BY PLACING 

SHORTING PLUGS ACROSS THE DESIRED PAIRS OF TERMINALS AS SHOWN. 
EACH 3W ITCH SECT I ON A, B ANO C CON.SI STS OF AN UPPER AND LOWER 
PAIR (EG 2 AND l) OF TERMINALS DESIGNATED UP AND DOWN, RESPECTIVELY. 
SHORTING PLUGS ARE SHCl,IN THUSLY - IN FACTORY-INSTALLEC 
POSITIONS. BE CAREFUL TO ALWAYS PLACE STRAPS IN HORIZONTAL 
POSITION TO IMPLEMENT DESIRED OPTION. (SEE OPTION LABEL E-6696) 

2. LEDS ARE POLARIZED. INSTALL REPLACEMENT LEDS wlTH RED DOT 
ADJACENT TO DOT SHOWN IN CONCENTRIC CI RC LES REPRESENT I NG LEOS. 

S5 

Fig. 9-•Data Set 208B-L 1 B Option Switches• 

-
2 00 ,_ 

,___ 
5 00 6-,___ 
8 00 9-,___ 

2 00 ,_ 
5 00 6--
8 00 
9 00 

B Sl 

B S4 

J 
NOT 

C , USED 

set provides serial clock to the customer on 
the DB interface lead. 

specified on the service order or CLRC, this 
option should always be provided. 

(i) CA-CB Interval 50 ms ("50" Button 
Depressed): This option causes the CB 

lead to remain off for approximately 50 ms after 
the CA lead is turned on. Unless otherwise 
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(j) CA-CB Interval 150 ms ("50" Button 
Released): This option causes the CB 

lead ';o remain off for approximately 150 ms 
after the CA lead is turned or1. Unless specified 
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OS 208B-L 1B OPTIONS (CP HG25) 

SWITCH 
OPTION STRAP 

OPTION FEATURE 
OPTION 

POSITION DESIGNATION 

S2B 1" 
Compromise Equalizer Out ZT 

S2C Down 

S2B Up 
Compromise Equalizer (4-dB Slope) WU* 

S2C Up 

S2B Down 
Compromise Equalizer (8-dB Slope) ZS 

S2C Up 

Up DSR on in Analog Loop Mode YM 
S3A 

Down DSR off in Analog Loop Mode YN* 

Up Manual Answer YO 
S3B 

Down Automatic Answer YP* 

Up Transmitter Externally Timed YD 
S3C 

Down Transmitter Internally Timed YC* 

Up 
S4A:j: 

Down* 

Up 
S4B:j: 

Down* 

In RS-CS Interval of 50 ms (Customer ~'50" 
Switch) 

Out RS-CS Interval of 150 ms 

* Factory installed. 
·1· Strap may be up or down. 
:j: Down position must be selected. 

on the service order or CLRC, this option 1s 

never provided. 
transmit level to compensate for losses in various 
local loops. 

(k) Transmit Line Signal Level: This 
option allows for adjustment of the data set 

3.03 To gain access to the option switch panel 
and to the circuit packs, remove the front 

cover (Fig. •10 or lHI ) by gently squeezing it on 
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top and botlom and pulling forward. To rc>placr 
the cover , position it proper!>·• gently squl'ezr it 
at top and bottom, and push it into place. 

3 .04 All of the option s"·itchl's are located on 
CP HG19 (DS 208B-Lli , CP HG2 -l I OS 

208B-L1Al • or CP HG:25 (OS :208B-LJ81.. Th e 
request-lo-send/clear-to-send 1CA-CB) timer option 
switch is activated by depressing or releasing the 
locking pushbutton labeled "50" . All other options 
a re locat ed on switches SI, S2, S3, h nd S-1.• Each 
switch is divided into three sections: ,\. B. and 
C. To access the switch screws 1-Ll or -LJAJ. 
the hinged protective cover must first be opened 
by pulling it from the end with the dot. Eal'h 
switch section is individually adjusted to one of 
tw o positions, using a screwdriver mounteu on the 
CP to gently rotate the adjustable screw to either 
the up or down position (-Ll or -LJ A I. or h:,· using 
long nose pliers to position the straps to the up 
or down positio n (-LlB). Failure to proper!:,· position 
the screwdriver slot may r\'sult in improper data 
set operation. 

Caution: On DS 208B-Ll and -LIA, 
the final po sitio n of the screw m ust 

** HGl8 ( MD)(2088-Ll) 
HGISB (2088-LlA) 

be such that screwdriver slot is parallel 
with the space r . Care must be taken 
not to force the screw, as this could 
damage the switc h . tOn DS 208B-L1B , 
always place straps horizontally, eg, 
3 to 3.• 

3 .05 Switc h sect ions are refE'rred to by add ing 
the letter designat ion (either A, 8, or C) to 

the switc h number. Thus, S:2B refers to sw it ch 
S2. section B. 

3.06 If it becomes necessary to remove CP HG 19 
(OS 208B-Lli, CP IIG 2-1 (OS :208B-L1A ), • or 

CP HG:25 IDS 208B-LlBJ. • first remove the locking 
bar, then 1011 DS 208B-Ll or -LlA I remo\·e the 
scre,wlri,·er b:, gl·ntl~· pulling ii forwanl. Remove 
the CP b:,· grasping the black plastic block and 
grntl:,· pulling forward. To replace the CP. al ign 
it in the proper slot and push gently into plat:e. 
Replace screwdriver (on DS :208B-Ll or -LlA I l;y 
aligning it in th.- raµti,·e slots and pushing gently 
1n . 

3.07 The data set is supplied fr om the factory 
"·ith a strap at the po\\ er supply te rmin a l 

Fig. 10 - •Data Set 208B-l 1 or -l 1 A- Front View With Cover Removed• 
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strip to connect [ran1e ground to signal ground 

(Fig. 1'2\. This strap can be disconnectPd if the 

custon1er specifies a different µ:rounding ;1rrangenwnt. 

This should be Lletertnined at insu1\h1tiun. To 

Llisconnect the strap, loosen the scre"·s. pull hack 

on the strap until the connertiun is broken. then 

tighten the strap under the trat11<' gniunLI scr """· 3.08 The data ;;et output \e,·el nn1,;t be set ,;u 

that the signal reaching th(' sen·inl! c,•ntral 

oHire does not e:sceed - lZ d \3111. In order Io do 

this. it is necessary to \;.now the \oo\l los;; \wt " ·een 

th e servinl! central office and the data ,station. 

This inforn1ation can be obtained [rot11 the ('l,Rl'. 

ln the e,ent the information i,; not a,·ailab\e. 
deter111ine \ooP loss as fol\ows·. 

(l) Dial the serving central oHice tnilli\\ •,ttl 

supply or request tha t the \oc,11 testhoard 

transmit a 1000-H.z tone at O dBtn on the \oop. 

os '1088 '1-46 \SS 3, sECllON 5'1'2-030:'100 

QPitON 
swtiCHES 

lZI l·»e a TTS-\ 1or e,,ui,a\cntl trans111i;;~ion 

meti;;urinl! set to n,eas.tn' tlw incon1inl! ,;ignal 

~,cros» the' line tiP an,\ ring. The reading on 
the meter is the loop \o,;s. 1:11 The data set uutput l.,,·el re,,uire<I i;; L'C\ual 

to thL ,lifferenL·l' of the ,le"ired pu\\·er le,·L•I 

of _\Z c\Bn1 and the \oo\l \l,;;,; ohtaineLI in ,;tl'\J 

z. For e:-;a1npk, if thl' \oO\l \us» is ~, dH: 

\ I l The data set Lmtput ~igna\ \e,·el ,;houlrl be 
~et to -'i dBtn-

Page ,s 



'2-4b OS '2.086 secnoN s<11-030-100 

Tr.LEP l-10 E \NTERfACI:. co NNECT OR 

c1.s10MER \NTERfACt. coNNECTOR powER coNNECTOR 

51<,NAL GROUND TO 
fRAME GROUND STRAP 

3. \ o \fl,., ,kH'""' o\nS "h\•h ""' \nns "''"' b• 

in,;1.al\1'11. refL•r t" ,,ne of 1.lw follow in\L 

.,,,,rtion" for in>-lc1\\ation procedure,;. • ~,\i\',-\)10_._~o\- llata ,\u~iliar> SL'\s )(\)),\ :) a_nLI 

t',\)\ ,\\, (or .\ u1.on1atie ('a\\in)!- \ n,;tal\a\.lon 

3 .0' DS 20SB·l>P'' ,,,n he use•\ "\\h ,,\1h•••· 11.\S 

'1\0li\l> ·otC\ or :-,Oll'-\.\ \Cl.'- l),\S t1,n\.\l>. 

\;\JICI, ,nJ \S01C-L1 up\\on> ,.., \isled \n ;,hk I': 

o,,,nns ,., h• used ,ce ,,1en•"'"' \n ,h,· RI•,"'"'" 
co\un1n of Table C a"- {ollow,;: • REQvlRED: Always in,;tal\ 1.hesl' up1.ion,; 

for DS -ZObB-t~ p~ in-s1.a\\atiun,-. • DO ~OT \;SF:- Never ins\.,,\\ thcsl' options 

for DS ?.\l~B-tY\le installation;;. • ct·s-roMER s1<:1,1-:r-rs o::r:·. lh .. fl'r to 

;,en·ice orL\er or ('L\{l' to Lkter111inl' which 
option to in,,ta\1. • TELCO sE\,F,(''fS ()':',E: Reier tP ;;,•n ·icl' 

order or CLRC 1.0 Lkwrn1inc "·hid:1 upl ion 
to install. 

poge \b 

4 . 

,nH' Coniwetion>--• ~,\i'-.-0\?.-?.\I\ lhta .\u~ili,1rY Sets H)\C:~ .-nd 

:-,\)1(' \ - \nsta\\atiun aml ('nnnertions. • :')'l)(-n1?.-?.0?. f)n\a ,,u,;iliarY s~t lc-\\\C-U/'2. -

\ 
11

,.1.,i\\at ion ancl ('nnnetl ions . 

4 .0\ 

'fhi.:. part c-o,·ers t\1l' connL•('tions require,\ 

for thL' fo\\owin\!: liS -zo:-.B-tY\'l' arran)!cnient< 
1

, 

1 

S\ .,,,, "'" '" "', ho<• I .\ rr - \ .112 ""' 
Fi)!. ?. • or :34 
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DAS 801A6 AND 801C4 ACU DPTIDNS FDR USE WITH DS 208B-TYPE 

OPTION 

DESIGNATION REMARKS• 

FEATURE 
801A6 801C4 B01C•l1 

' Required Mounting Cord Dl0P-61 M M M13G 
Mounting Cord D14C-61 N N Do not use 

2-Wire Not avail. ZH Fact. wired Required 

4-Wire Not avail. ZJ Not avail. Do not use 

ACU answer detection or end of number B B B Required 

Data set answer detection w/o end of number E E E Do not use 

Detect end of answer tone w w w Required 

Detect beginning of answer tone X X X Do not use 

Detect 2025 answer tone s s s Required 

Detect 2225 answer tone T T T Do not use 

DLO controlled by ACU Not avail. ZM Fact. wired Required 

DLO controlled by ACU and data set Not avail. ZL Not avail. Do not use 

Data set to data mode by grounded contact ZG ZG ZG Required 

Data set to data mode by contact to DT Q Q Q Do not use 

Data set to data mode by isolated contact F F Not avail. Do not use 

Isolated TK contact ZA ZA ZA Required+ 

Grounded TK and CL contacts ZB ZB Use ZP Do not use 

Isolated CL contact zc zc Not avail. Do not use 

Stop ACR timer when DSS goes on R R R Customer 

Do not stop ACR timer when DSS goes on H H H selects one 

Terminate call via data set after DSS on G G G Customer 

(line transfer in test) selects 

Terminate call via CRQ after DSS on z z z one 

(line transfer) 

Terminate call via data set after DSS ZD ZD G Do not use 

on {CL contact in test) 
Terminate call via CRQ after DSS A A z Do not use 

on (CL contact) 

Voltage interface ZF Not avail. Fact. wired Customer 

Contact interface ZE Not avail. Not avail. selects one 

Long loop ( over 400 ohms) zu Not avail. Not avail. Telco. 

Short loop (under 400 ohms) w/oZU Not avail. Not avail. se-lects one 

Ground start (2-wire) Not avail. V V Telco 

w/o ground start (loop start) Not avail. y y selects onE' 

Ground start ( 4-wire) Not avail. ZK Not avail. Do not use 

?-second ACR timing interval ZQ 
14-second ACR timing interval Screwdriver ZR 

Telco 

28-second ACR timing interval selects 
Adjustment ZS 

56-second ACR timing interval ZT one 

SG connected to FG Strap Strap zu Telco 

SG not connected to FG No strap No strap zv selE.•cts one 

* Refer to 3.09 and 3.10. 
t CL and TK contacts are not used by DS 208B-type. Option ZA is specified to provide umformity of installation. 
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(h) Single data set with ACU -- 1.03 am] Fig. 4 

(c) Multiple data sets "·ithout ACl 's- 1.0 I and 
Fig. 5. 1:3, and 1-1. 

(d) Multiple data sets with ACl's- -1.0.i through 
1.07 and Fig. 6, 7, 13, and lt 

4.02 A single data set without an A.CU is 
show n in Fig. 2 hnd 3.. OS 20~R-tnw is 

connected to the telPphone set via an Ml :W l·ord. 
The telephone set can be located up to a maximum 
of 200 feet from ·t he data se t hy using a B25A 
cahlc to extend the :',,J1;3F cord . The tel ep hon<• st't 
is connecu,d via the t e lPphone line to thl' switched 
netwo rk at the 42A connecting blotk h_1· use of a 
D-1-type cord . 

4.03 A single data set with an .4CU arrangement 
is shown in Fig. ,I. The data set, telephone 

set, and ACU are inter ('onnected b, use of a 1-HlB 
adapter as follows: 

(a) Telephone set-to l ,!98 adapter na the 
te lephone set cord. 

RELAY Kl 
(FOR COMMON 
AUDIBLE 
INDICATION) 

(hi A.CC-via a DIOP-61 cord . 

(cl Data set-v ia an M13F cord. The telephone 
set, ,\(T, and 149B adapte r can he located 

up to a ma:-.imum of 200 feet from the data set 
h, using a B25A cab le to extend the Ml3F cord. 

The 14HB adaptPr requires the installation of three 
st raps as shown in Fig. 4. The telephone linr to 
the switthed network is connected to the data 
st at ion at the 1198 adapter. 

4.04 A multiple data set without ACUs is 
sho,rn in Fig. 5. This arrangement requires 

the use of a K::l-21253, L:3 line inte r face adapter 
( Fig. 13 I \\"hich allo\\'S up to five rlata sets to be 
associa ted \\'ith one telephone set. A wir ing diagram 
of the KS-21253, L3 line interface adapter is given 
in Fig, 1-1. The data se t(s) are connected to plugs 
Pl through P5 of the KS-21253, L3 adapter via 
Mt;:W cord(s) and the t elep hon e set cord is connected 
via connecto r Jl. Tip and rini~ leads of the data 
set(sl are fed via the B2.5A cable between plug P6 
of the KS-2125:l. L3 adapter and the 66E-t ype 
conm•rting block where they are cross-connected 
to th e tele phone lin e(s) to the switc hed network . 

(TO TELEPHONE SET) 

Fig. 13-KS -2 1253 , L3 Line Interface Adapter With Cover Removed 
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Power is supplied to the KS-21253, 13 adapter by 
a 2012A transformer. 

4.05 There are two possible multiple data set 
arrangements with ACUs. Fig. 6 shows 

the arrangement where ACU access is provided via 
plug P6 of the KS-21253, 13 adapter. Fig. 7 
shows the arrangement where ACU access is 
provided by the 149B adapter(s). 

4.06 ACU Access Provided Via P6 of KS 
Adapter (Fig. 6): In this arrangement 

the data set(s) are connected to plugs Pl through 
P5 of the KS-21253, 13 adapter via Ml3F cord(s). 
The telephone set is connected to connector Jl of 
the KS-21253, 13 adapter. The data set leads 
required by the ACU that appear at P6 are fed 
to the 1044A connecting block(s) or a 66E7-25 
connecting block via the A25B cable where they 
are cross-connected to the ACU. 

Note: The 1044A connecting block provides 
ten terminals. Therefore, one 1044A is 
required for each ACU. The 66E7-25 connecting 
block provides five rows of ten terminals each 
allowing up to five ACUs to be cross-connected. 
Telephone lines to the switched network are 
connected to the data station at the 1044A 
or 66E7-25 connecting blocks. 

4.07 ACU Access Provided Via 149B 
Adapters (Fig. 7): In this arrangement 

one 149B adapter is required for each data set to 
be associated with an ACU. The data set, ACU, 
telephone set, 149B adapter, and KS-21253, 13 
adapter are interconnected as follows: 

(a) Data set-to the 149B adapter via the Ml3F 
cord. 

(b) ACU-to the 149B adapter via the DlOP-61 
cord. 

(c) Telephone set-via the telephone set cord 
to Jl of the KS-21253, 13 adapter. 

DS 2088 2-46 
ISS 3, SECTION 592-030-200 

(d) KS-21253, 13 adapter--to the l4!!B adapter 
via B25A cable connected to plugs Pl, P2, 

P3, P4, or P5 of KS-21253, L:-l adapter. Tip 
and ring leads of each data station are fed via 
a B25A cable between P6 of tht> KS-21253, L3 
adapter and the 66E-type connecting block where 
they are cross-connected to telephone lines to 
the switched network. Power is supplied to 
the KS-21253, L3 adapter by a 2012A transformer. 

5. MULTIPLE MOUNTINGS 

5.01 There are three ways in which DS 208B-type 
can be in5talled for multiple arrangements. 

They are: 

(a) Up to three data set,: can be stacked on 
top of each other. 

(b) By use of the D-180467 mounting bracket, 
they can be mounted (including complete 

housing) on a 19- or 23-inch rack mounting 
(Fig. 15). 

(c) By use of the D-180467 or D-180556 mounting 
brackets, they can be mounted (including 

complete housing) in a KS-20018, L15 or L17 
cabinet. 

5.02 KS-20018, Ll 5 and Ll 7 cabinets will 
accommodate up to 12 DS 20HB-typP. 

However, because of temperature limitations, no 
more than eight DS 208B-t)·pe shall be mounted in 
the KS-20018, 115 or Ll 7 cabinet. Figure Hi gives 
a typical arrangement for DS 208B-type mounted 
in a KS-20018, L15 or L17 cabinl't. For tbl• 
KS-20018, LlG and LI 7 cabinet installation prol'edures, 
refer to the section entitled Data Sets-Multiple 
Installation Information ( S90-0l 0-201 I. 

6. INSTALLATION TEST 

6.01 After thw data set has been installed, it 
should be tested to determine if it is operating 

properly. Perform appropriate installation tests 
specified in the test section (592-0:30-,'iOOi. 

Page 21 



'2-40 OS '208B SECTION 592-030-'200 

l'oge '2'2 



;.oo 
MTG 
CTR 

0 
0 
0 ,,___7 

T 1.0 

3r l 

w g 
0 g 

WQI 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
o o ro 
0 0 MISC 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

NOTE, DIMENSIONS SHOWN IN INCHES 

DS 208B 2-46 
155 3, SECTION 592-030-200 

Fig. 16-Eight Data Sets 208b-Type Mounted in 
KS-20018, L 15 or L17 Cabinet 
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1. GENERAL 

1.01 This section contains procedures to be used 
when testing data set (DS) 208B-type on an 

initial installatio_n or during a maintenance visit. 
Procedures required when investigating reported 
trouble are found in Section Ei92-030-300. 

1.02 This section is reissued to include: 

• Information pertaining to DS 208B-LlB, 
which replaces DS 208B-LlA. Concurrent 
with the introduction of DS 208B-LlB, DS 
208B-L1A is rated Manufacture Discontinued/ 
Not Orderable (MD/NO). 

• End-to-End Start-up Test. 

1.03 This section is divided into six parts: 

• General 

" 
• Test Facilities Available 

• Installation Testing 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• Maintenance Testing 

• Test Procedures 

• Ground Noise Test. 

Part 2 describes the test capabilities of the data 
set. Part 3 specifies the tests to be madP during 
installation. Part 4 specifies the tests to be made 
during a maintenance visit. Part 5 outlines the 
step-by-step procedures for performing the various 
tests. Part 6 provides a test of the grounding 
arrangement between data set and business machine. 

1.04 In Part 5, the CA-CB interval test and CA-CF 
interval test require a yellow resi:;tor pin 

for use with the 914-type data test set (DTS). 
The pin contains a 3300-ohm resistor, and is used 
to eliminate the effects of contact bounce produced 
by the S switches of the 914-type DTS, during 
timing interval test 1. 

1.0S If the resistor pin is not available, connect 
a 3300-ohm resistor between the center posts 

of terminals 9 and 4 of the interface selector 
switches on the 914-type DTS before performing 
tests. 

2. TEST FACILITIES AVAILABLE 

2.01 Test circuitry built into DS 208B-type permits 
testing of the data set in analog loop-back 

and end-to-end modes without the use of '"xternal 
test equipment. The same tests can also be made 
in greater depth using the 914-type DTS. Remote 
test circuitry enables the data set to be tested 
and evaluated by telephone company (telco) data 
test center (D'l'C) personnel. 

A. Self-Test Features 

2.02 The self-test features of the data s,~t make 
use of pushbutton switches and lamps on 

the front of the data set. For a description of 
switches and lamps, refer to the section entitled 
Data Set 208B-Type Transmitter-Receiver- Description 
and Operation (592-030-100). Table k g ves the 
test switch positions and lamp status during test 
and normal operation. 

Lamp Test 

2.03 The lamp test (LP) switch is a nonlocking 
button which when depressed lights the TR, 

Page 2 

MR, RS, CS, CO, and ER lamps to ensure proper 
operation of these lamps. The LP switch can be 
depressed at any time, as it does not affect notmal 
data set operation. •on DS 208B-LlB, the LP 
switch is also used to inject errors (spaces) for 
test purposes. This feature is enabled only when 
the ST switch is depressed .• 

Analog, Loop-Back Test 

2.04 The analog loop-back test checks operation 
of the terminal equipment with the data set 

by allowing the terminal to loop back test signals 
throug;h the data set. The terminal should be 
connected to the data set, the DSR-ON-in-AL-mode 
option should be installed in the data set, and the 
AL switch on the data set should be depressed to 
perform the test. The terminal should be able to 
operate foll duplex and verify that the test signal 
is being sent through the local data set and back 
to the terminal without errors. 

Analog Loop-Back Self Test 

2.05 The analog loop-back self-test mode is 
entered by depressing the analog loop (AL) 

and s,olf-test (ST) locking switches. Depressing 
the AL button connects the data set transmitter 
to its own receiver through an internal pad on 
the data set side. Depressing the ST button forces 
the internal request-to-send (CA) ON, transmits a 
steady mark on data set BA lead and enables the 
ER lamp to be used to indicate received errors 
(spaces). •on DS 208B-LlB, depressing the LP 
switch causes steady spaces to be sent.• 

End-to--End Self Test 

2.06 The end-to-end self-test mode is entered, 
aft.er a call connection has been established, 

by depressing the ST switch at the transmitting 
end and the ST and RO (receive only) switches at 
the rncei ving end and then transferring to 1lata 
mode. This conditions the transmitting end to 
transmit steady marks. The ER lamp at the 
receiving end indicates any errors made in 
transmission. The direction of transmission can 
be reversed by releasing the RO switch at the 
receiving end (which now becomes the transmitting 
end) and depressing the RO switch at the transmitting 
end (which now becomes the receiving end). •on 
DS 208B-L1B, depressing the LP switch causEc>s 
steady spaces to be sent which are detected as 
errors at the receiving end .• 
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-•TABLE A~ 

DATA SET 208B-TYPE SWITCH POSITIONS AND LAMP STATUS 

ENO-TO-END END-TO-END 

ANALOG SELF TEST ANALOG START-UP TEST 
SWITCH NORMAL 

LOOP-BACK 
REMOTE LAMP 

LOOP-BACK 

I 
OR LAMP OPR 

SELF TEST XMT RCV TEST TEST 
TEST RCV XMT 

END ENO END END 

LP Switch 
Note 1 Note 1 X (Nonlock)* 

I AL Switch* X X 

ST Switch* X X X X X 

RO Switch* X X 

: RT Switch* X 

ON Lamp ON ON ON ON ON ON ON ON ON 

TR Lamp Note 2 Note 2 Note 3 Note 3 Note 3 ON Note 2 Note 3 Nole 3 

MR Lamp NotP 4 OFF Note 13 Note 13 Note 13 ON Note 5 Note 13 Note 13 

RS Lamp Note 6 ON ON OFF Note 7 ON Note 6 Of'F ON 

CS Lamp Note 8 ON ON OFF Note 8 ON Note 8 OFF ON 

CO Lamp Note 9 ON OFF ON Note 9 ON Note 9 ON OFF 

ER Lamp Note 10 Note 11 ON Note 11 Note 12 ON Note 10 OFF ON 

* X ~ Switch Depressed; Blank~ Switch Not Depressed. 
Note I, On DS 208B-LlB, LP switch is depressed to inject errors (steady space). 
Note 2.- Under control of customer interface (-Ll and -LlA only) -LlB -OFF. 
Note 3.- Under control of customer interface (-Ll and -LlA only) -LlB -ON. 

I Not,· .J.- Monitors state of CC circuit. Lamp will be ON when CC-ON-in-AL-mode option is in set and the AL switch is 
1 

depressed, or when set is in data mode. 
'Note 5.- Monitors state of CC circuit. Lamp will be ON when CC-ON-in-AL-mode option is in set and the AL switch is 
depressed, or when set is in data mode (-Ll and -LlA only) -LlB -ON_ 
Note 6.- ON when line signal is being transmitted. 

, Note 7.- ON for approximately 2 seconds after CO lamp goes off. 
Note 8.- ON after completion of CA-CB interval (50 or 150 ms). Stays ON for completion of data transmission. 

1 

Note 9.- ON when line signal is being received. 
Note 10.- ON when CO lamp is OFF. When CO lamp is ON, indicates state of adaptive equalizer. When both CO and ER 
lamps are ON, equalizer is retraining. 
Note 11.- OFF except when errors occur. 

I Note 12.- ON when CO lamp is OFF. When CO lamp is ON, ER lamp is OFF except when errors occur. 
: Note 13.- On DS 208B-Ll and -LlA-OFF; on -LlB -ON_ 

B. Tests Using 914-Type DTS 

2.Cl>7 In this series of tests, the 914-type DTS is 
used to provide a more thorough test of 

the data set. By using the 914-type DTS, the 
customer interface is checked and facilities are 
available to perform an actual error count. 

Caution: Certain 914B DTSs are 
susceptible to power line transients 
which may cause the fuse in the 
5-volt power supply of the DTS to 
fail. To avoid this problem, do not 
unplug the data set while power is 
applied to the 914B. If tlie fuse in 
the 5-volt supply fails, the counter 
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will count continuously and will refuse 
to reset. 

C. Remote Test From DTC 

2.08 The RT switch is the only switch .depressed. 
The remaining operations are performed by 

the DTC, which reports the results at the end of 
the test. •when testing of a DS 208.E:-LlB is 
completed, the DTC must send a minimum of 3 
seconds of space signals for automatic di,,connect, 
whereas earlier DS 208Bs typically requi,ed only 
1.0 second of space signals., 

3. INSTALLATION TESTING 

3.01 Before proceeding with tests, verify that 
the channel is installed and meets requirements 

specified in the section entitled Data 
Systems-DATA-PHONE® Service and Data Access 
Arrangements on Direct Distance Dialing Network-Test 
Requirements for Subscriber, Foreign E~change, 
and Remote Exchange Lines (314-,~05-501) 
(DATA-PHONE Type III). 

3.02 Refer to Fig. 1 for the sequence of tests 
to be performed. 

4. MAINTENANCE TESTING 

4.01 Maintenance testing involves troubleshooting 
to isolate trouble to either the local loop, 

station wiring, or data set. The maintenance testing 
procedure is outlined in Fig. 2. Once thP trouble 
has been isolated to the data set., the repair test 
procedures in Fig. 3 (DS 208B-Ll and -LIA) •or 
Fig. 4 (DS 208B-L1B)• should be used to isolate 
the trouble within the data set to a circuit pack 
(CP). It is assumed that the maintenance procedures 
outlined in Section 592-030-300 have been followed 
prior to dispatching the telco employee. 

4.02 The overall repair test sequence is shown 
on the flowchart in Fig. ,3 hnd 4.. The 

test sequence is made up of six basic pal'ts. 

A. Power Supply Test 

B. Automatic Answer Circuit Test 

C. CA-CB Interval Test 

E. CA-CF Interval Test 

F. Analog Loop-Back Test. 

The End-to-End Test, Remote Start-up Test, Analog 
Loop Start-up Test, End-to-End Start-up Test, and 
Ground Noise Test are supplementary tests and 
are not specified in Fig. 3 hnd 4.. These tests 
should be done as required. 

4.03 When any test shown in Fig. 8 •or -1• ( except 
the power supply) fails, a list of CPs 

associated with that particular test is given. The 
first CP in the list should be replaced with one 
that is known to be good, and the test repeated. 
If the data set still fails the test, the original card 
should be returned to the set and the next CP 
replaced. This procedure should be continued until 
a defoctive CP is located or the list of CPs is 
exhausted. 

4.04 Following the repair procedure should quickly 
isolate the trouble to a CP or group of 

CPs. It is evident that in all the tests, one of 
the CP replacements recommended is HG19 (208B-Ll). 
HG24 (208B-L1A) •or HG25 (208B-L1B).. This is 
the interface CP and the majority of data and 
control signals appear on this CP. If HG19, HG24, 
•or HG25• (or any other CP) has been replaced 
earlier in the test and further on it is a recommended 
replacement again, omit that replacement and proceed 
to the next CP in the CP replacement list in Fig. 3 
or 4. 

When CP HG19, HG24, •or HG25' is 
replaced, install correct options before 
proceeding with test. Refer to Sections 
592-030-200 and 592-030-300 for option 
information and procedures for 
converting DS 20BB-Ll to data 
set 208B-L1A.. •vs 208B-L1A 
cannot be converted to a DS 
208B-L1B because of backplane 
differences., 

4.05 If a defective CP 1s located, it should be 
disposed of as outlined in Part l. of Section 

592-080-800. After the data set has been repaired 
and tested, verify to the customer that service is 
satisfactory by allowing the customer to make a 
data call. 

4.06 In the unusual instance whPn the data set 
D. Transmit Level Test is obviously malfunctioning but CP replacements 
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PERFOR~ POWER 
SUPPLY TEST 
RffER TO 5.11 

PERFORM AUTO 
ANSWER TEST 
REFER TO 5 .13 

MEASURE CA-CB 

INTERVAL 
RtrER TO 5.15 

PERFORM 
START- UP 
INTEF!VAL TEST 
RF.FER TO 5.17 

NO 

NO 

NO 

WIRING U"PLUG ANO 
HEPLIJG PO\1£R CORD 

REPU1C£ J! 

HG 18 (Lil OR 
HG 18 B (LIA) 
HG 19 (LI) (')R 
l~G 2:4 (LIA) 
I-IG 22 
liG 16 OR 
HG 168 
HG 5 
HG 21 

14 REPUtCE * 
HG 6 
HG 20 
HG 5 
HG 19 (LI) OR 
HG 24 {LIJ\l 
HG 21 
HG 22 

MEASURE 
TRANSMIT 
LEVEL 
REFER TO 5.!9 

NO 

SUPPLY TEST 

HG 5 

REPEAT 

AUTO ANSI/ER 
TEST 

CA-CB 

INTERVAL 

,~ND HG 6 

20 

REl)[Al 

STi~RT- UP 
!N~-ERVAL 

TEST 

NO 

NO 

Fig. 3-Repair Procedures for DS 208B-L 1 and DS 208B-L 1 A (Sheet 1 of 2) 
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28 

MEASURE CA-CF 

INTERVAL 
REFER TO 5. 21 

PERFORM ANALOG 
LOOP-BACK TEST 
REFER TO !5.23 

YES 

NO 

NO 

24 REPLACE * 
HG 19 (LI) OR 
HG 24 {LIA) 
HG 18 (LI) OR 
HG 188 (LIA) 
HG 16 OR 
HG 168 
HG 22 
HG 5 

30 REPLACE l! 

HG 20 
HG 4 
HG 22 
HG 14 OR HG 148 
HG 18 (LI) OR 
HG 188 (LIA) 
HG 16 OR HG 168 
HG 2 
HG 19 (LI) OR 
HG 24(LIA) 

3!5 REPLACE* 

HG 19 (LI) OR 
HG 24(LIA) 
HG 4 HG 22 
HG 20 HG 1!5 OR 158 
HG 3 HG 12 
HG 17 HG 13 
HG 21 HGII 

HG 16 OR 16B 
HG 2 HG 5 
HG 14 OR 
14B HG6 

38 

GO BACK TO 

NEKT STEP OF 
FIG. IOR2 

l! USING PROCEDURES OUTLINED 
IN PARAGRAPHS 4.03-4.06. 

25 

REPEAT 
TRANSMIT 

LEVEL 
MEASUREMENT 

REPEAT 
CA-CF 

INTERVAL 
MEASUREMENT 

OS 2088 2-47 
ISS 3, Sl:CTION 592-030-500 

YES 

Fig. 3-Repair Procedures for OS 2088-L 1 and OS 2088-L 1 A (Sheet 2 ,of 2) 
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START 

PERfORM POI/ER 

SUPPLY TEST 

RErER TO 5.11 

NO fOR TROUBLE 
'>----:;;o! ON BACKPLANE 

PERrORM AUTO 
ANSI/ER TEST 

RErER TO 5.13 

MEASURE CA-CB 
INTERVAL 
RErER TO 5.15 

17 

PERFORM 
START- UP 
INTERVAL TEST 
REFER TO 5.17 

NO 

NO 

\/IRING UNPLUG ANO 

REPLUG POI/ER CORO 

9 REPLACE !! 

HG 25 
HG 22 
HG 1618 
HG 26 

HG 21 

14 REPLACE * 
HG 26 

HG 20 

HG 25 

HG 21 
HG 22 

MEASURE 
TRANSMIT 
LEVEL 
REFER TO 5.19 

SUPPLY TEST 

REPEAT 
AUTO ANSI/ER 

HST 

I NTE:RVAL 
MEASUREMENT 

20 

REPEAT 
START-UP 
INTERVAL 
TEST 

Fig. 4-•Repair Procedures for DS 208B-1.1 B (Sheet 1 of 2)• 
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NO 

28 

M(ASUR( CA-CF 
I NT[RVAL 

Rff{R TO 5.21 

NO 

PERFORM ANALOG 
LOOP-BACK TEST 
REFER TO 5.23 

NO 

YES 

24 REPLACE * 
HG 25 

HG 168 

HG 22 
HG 26 

30 REPLACE * 

HG 20 
HG 4 
HG 22 

HG 148 

HG 25 
HG 16B 

HG 2 

35 REPLACE* 

HG 25 HG 22 
HG 4 HG 158 

HG 20 HG 12 

HG 3 HG 13 
HG 26 HG 11 
HG 21 HG 168 

HG 2 
HG 14B 

38 

GO BACK TO 

NEXT STEP OF 
r!G.IOR2 

* USING PROCEDURES OUTLINEO 
IN PARAGRAPHS 4.03-4.06. 

REPEAT 
TRANSMIT 

LEVEL 
MEASUREMENT 

REPEAT 
CA-CF 

INTERVAL 
MEASUREMENT 

DS 2088 2-47 
ISS 3, SECTION 592-030-500 

~ VEL 

OK / 
SUPERVISION 

YES 

YES 

Fig. 4-•Repair Procedures for DS 2088-LlB (Sheet 2 of 2)• 
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c)o not clear the cause of trouble, it is recommended 
~hat the problem be referred to supervision, according 
to local instructions. 

S. TEST PROCEDURES 

S.01 This part provides a description of the various 
test procedures and a step-by-step procedure 

fyir performing the tests. 

S.02 If a procedure requires that an option be 
installed in the set which is not specified 

on the service order or circuit layout card, remove 
~he option at the end of the test, and verify that 
all specified options are installed in the set. 

4. Analog Loop-Back Self Test 

' 
~.03 The analog loop-back self test provides a 

test of the data set without the use of 
external test equipment. 

5.04 Perform the following procedure. 

(1) Apply power to the data set. 

(2) Depress LP switch. 

Requirement: All lamps are lighted. 

(3) Depress AL switch first, then depress ST 
switch. 

Requirement: ON, RS, CS, and CO lamps 
are lighted. ER and MR lamps are extinguished. 
On DS 208B-Ll and -LlA, the TR lamp may 
be lighted or extinguished depending on the 
state of the CD lead from the customer. The 
TR lamp is extinguished on -LlB sets. 

Note: •The ER lamp must extinguish 
immediately after the CO lamp lights. If there 
is a delay, the data set is defective.◄ If the 
ER lamp is lighted or blinks, the data set has 
failed the analog loop-back self test. •A 
blinking ER lamp which alternates with the 
CS lamp may indicate that CP HG19 is not 
the current series (series 8 or later).◄ 

( 4) •Depress LP switch (OS 208B-Ll B only). 

Requirement: ER lamp lights. TR and 
MR lamps remain off when LP switch is 

D5 208B 2-47 
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depressed. The TR lamp depends on the 
state of the CD lead and may be on or off◄ 

(5J End of test. Depress to release AL and ST 
switches to restore set to its normal operating 

condition. 

B. Remote Test From OTC 

5.05 The remote test from the DTC checks data 
set performance, station wiring, and the local 

loop. No external test equipment is required for 
this test except a telco DTC. 

5.06 Perform the following procedure. 

(1) Call the nearest DTC and request that a 
remote test of the data set be conducted. 

(2) After agreeing with the DTC to perform 
the test, depress RT switch, depress the 

"50" switch (if not already depressed), and hang 
up. 

Requirement: •The TR lamp is under 
control of the customer in -Ll and -LlA sets 
but is on in -LIB sets. MR lamp is extinguished 
in all sets.◄ 

(3) The DTC will place a call to the set. The 
set will answer automatically and enter data 

mode. The DTC will then perform the test and 
cause the set to terminate the call •by sending 
a I-second space level (DS 208B-Ll or -LIA) or 
a 3-second space level (DS 208B-L1B).◄ 

(4) The DTC will place a second call to the 
data station to report results of the test. 

Answer the second call and receive the test 
results. 

(5) After receiving test results from the DTC, 
release RT and "50" switches (if necessary) 

and hang up to return data set to its normal 
operating condition. 

C. •End-to-End Start-up Self Test◄ 

5.07 •This test checks the start-up performance 
with the 4-dB and 8-dB slope compromise 

equalizers. 

5.08 To perform the end-to-end start-up test 
perform the following procedure. 
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(1) Call a distant data set and arrange for the 
test. •(The distant data set should be one 

the customer will normally call or receive calls 
from.)• 

(2) Request that the ST switch be depressed 
on the distant end data set, and that the 

data set he transferred to data mode. 

Requirement: The ON, RS, CS, and ER 
lamps on the distant data set are illuminated. 
•on DS 208B-Ll and -LIA,. the MR and CO 
lamps are extinguished. The TR lamp may 
he illuminated or extinguished (depending on 
state of CD lead). •on DS 208B-L:LB, the 
TR and MR lamps are illuminated.• 

(3) Depress ST and RO switches on tl:.e local 
data set, then transfer to data mode by 

depressing the DATA button on the telephone 
set. 

Requirement: The ON and CO lamps are 
illuminated. On DS 208B-Ll and -LlA, the 
RS, CS, MR, and ER lamps are extin~:uished. 
The TR lamp may be illuminated or extinguished 
(depending on state of CD lead). tOn DS 
208B-LlB, the TR and MR lamps are illuminated .• 
The ER lamp will flash each time an error is 
detected. 

(4) Install the 4-dB slope compromise equalizer 
(option WU). Request the distant operator 

to depress and release RO at 5-second intervals 
for l minute. 

Requirement: Observe that the local CO 
lamp illuminates at the same time the ER 
lamp is extinguished, without flickerhg. 

(5) If the ER lamp flickers more than twice 
during the start-up interval I step (4)] install 

the 8-dB slope compromise equalizer (option ZS) 
and repeat step ( 4). 

(6) If one slope produces &ubstamially less flicker 
of the B~R lamp than the other slope, use 

the slope compromise equalizer produc' ng the 
!Past flicker. Unless the 8-dB slope compromise 
equalizer produces significantly less flicker of 
the ER lamp, use the 4-dB slope compromise 
equalizer (option WU). 
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(7) 8:nd of test. Return data sets to normal 
·3y having the distant end operator release 

the ST switch, and release the ST and RO 
switches on the local data set .• 

D. Encl-to-End Self Test 

5.09 This test checks the operation of both far-end 
and a near-end data set and the telephone 

channel. 

5.10 Perform the following procedure. 

(1) Call the far-end data set and arrange to 
perform the end-to-end self test. 

(2) Request that the ST switch be depressed 
•Jn the far-end data set, and that the far-end 

data set be transferred to data mode by depressing 
the DATA button on the telephone set. 

Requirement: The ON, RS, CS, and ER 
lamps on the far-end data set are illuminated. 
01 DS 208B-Ll and -LlA, the MR and CO 
lamps are extinguished; the TR lamp may be 
illuminated or extinguished (depending on 
state of CD lead from customer). •on DS 
208B-LlB, the TR and MR lamps are illuminated.t 

(3) Depress ST and RO switches on near-end 
data set, and then transfer to data mode 

by depressing the DATA hutton on the telephone 
set. 

Requirement: The ON and CO lamps are 
illuminated. The RS, CS, MR, and ER lamps 
are extinguished. On DS 208B-Ll and -LlA, 
the TR lamp may be illuminated or extinguished 
(depending on the state of the CD lead from 
tl:.e customer). •on DS 208B-LIB, the TR 
and MR lamps are illuminated .• 

( 4) Conduct at least a 5-minute error run. 

Requirement: The ER lamp •on the near-end 
data set• remains extinguished and does not 
blink more than an average of three times in 
any 1-minute period. 

(5) •At a prearranged time, the attendant at 
the far-end data set should depress the 

LP switch (DS 208B-LlB only) after the 5-minute 
error run. 



Requirement: ER lamp lights on near-end 
data set. TR and MR lamps remain off at 
the far-end data set when LP switch is 
depressed.• 

(6) After a prearranged time, return to talk 
mode to discuss results of test. If the test 

failed for any reason, terminate the call, place 
a second call to involve a different connecting 
path, and repeat the test. 

(7) To repeat the test in the opposite direction, 
have the RO button depressed on the far-end 

set, release the RO button on the near-end data 
set, and return both data sets to data mode. 

Requirement: The near-end data set meets 
the requirements of step (2) and the far-end 
data set meets the requirements of steps (3), 
(4), and (5). 

(8) End of test. Return data sets to their 
normal operating condition by releasing the 

ST buttons and the RO button at the end where 
it had been depressed. 

E. Power Supply Test 

5. 11 The power supply test checks that ac voltage 
appears at the power supply input and then 

measures the + 12, +5 and -12 volt supply voltages 
at the customer interface. The only test equipment 
required is a 914-type DTS and a volt-ohm-milliammeter 
(VOM). 

5.12 Perform the following procedure. 

(1) Connect the data set to the 914-type DTS 
as shown in Fig. 5. The only programming 

pins required in the matrix are at crosspoints 
GRD-1 and GRD-7. 

(2) Apply power to the data set and then to 
914-type DTS. 

Requirement: The data set ON lamp lights. 

(3) If the ON lamp fails to light or lights 
momentarily and goes out, check the ac 

source voltage with a VOM. 

Requirement: 105 to 129 volts RMS 

DS 208B 2-47 
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(4) Move the FUNCTION switch to VOLT INT 
and POLARITY to NORM. Measure the 

voltage on terminal 9 of customer interface. 

Requirement: 11 to 13 volts 

(5) Move the FUNCTION switch to OFF and 
move the VERTICAL MONITOR switch to 

25. 

(6) Move the FUNCTION switch to VOLT INT 
and measure the voltage on terminal 25 of 

customer interface. 

Requirement: 4 to 6 volts 

(7) Move the FUNCTION switch to OFF, move 
the VERTICAL MONITOR switch to 10, 

and move the POLARITY switch to REV. 

(8) Move the FUNCTION switch to VOLT INT 
and measure the voltage on terminal 10 of 

customer interface. 

Requirement: 11 to 13 volts 

(9) Move the FUNCTION switch to OFF. 

(10) End of test. Removie test equipment and 
return to pretest condition. 

F. Automatic Answer Test 

5.13 The automatic answer test checks the ability 
of the data set to answer and terminate 

calls properly. The CC. CD, and CE leads are 
checked along with an audio verification that the 
answer tone and 600-Hz tone are generated. The 
only test equipment required for this test is a 
914-type DTS. 

5.14 Perform the following procedure. 

(1) Remove the front cover of the data set. 
Verify that the following options are installed: 

• Compromise Equalizer IN: 

DS 208B-Ll--(S2C UP) 

DS 208B-LlA hnd -LIB. -(S2B UP and 
S2C UP) 
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914-TYPE DTS 

CORD SUPPLIED 
lolTH 914-TYPE DTS 

CRO 
so 
RO 

SI 

ll51 

[152 

52 

053 
IPI 

1P2 

Sl 
(1S4 

[)55 

S4 

ss 
~ CR 
[S6 

ss 
CS/ 

cs, 
SI 

!Pl 
S8 

CONNECTOR A 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 :7 18 \9 ?.0 212:' 23 24 25 STC 

• 0 0 0 0 0 e O 0 0 0 0 0 0 0 0 0 Q 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 e O 0 0 0 0 0 0 0 0 0 0 0 0 o 'o 0 C• 0 0 0 0 

0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 • 0 0 0 a 0 0 0 0 0 0 0 0 0 C 0 0 0 0 -0 0 0 0 O 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 c, 0 0 0 0 

0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 e O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 c, 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000000 0 0 0 0 0 
0 0 0 0 0 • 0 o a 0 0 0 0 0 0 0 0 0 0 0 0 C O 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 

0 0 0 0 0 0 0 O 0 0 0 0 0 0 O O O 0 0 0 0 C 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O 0 0 
0 0 0 0 0 0 0 0 O 000000 0 0 0 0 0 0 c, 0 0 0 0 

I 2 3 4 5 6 7 e 9 10 II 12 13 14 IS 16 17 8 19 20 21 2< 23 24 25 ::iTG 

CR) 

SD 

RO 

SI 
OSI 

OS1 
S1 

OSJ 
TP! 

TP1 

Sl 
OS4 

OS5 
S4 

SCT 
55 
SCR 
OSS 
56 

OSI 
os, 
S1 

TPS 

S8 

DATA SET 208B-TYPE 

-- CUST INT 

SWITCH SETTING 

I NTERr ACE 
SELECTOR A 
SWITCHES DEPRESSED 

I NTERr ACE MOOE VOLTAGE 

VERT I CAL MON I TOR 

TEST SET MOOE SER(9l4Cl RCV SER(9148) 

COUNTER I NT[RVAL XI 

rUNCT I ON Off 

RANGE 30 DCV 

Bl T RATE EXT + 

METER POLA~ I TY NOR 

TPI TRIGGER +/OPEN 

TP2 TR I GGER +/OPEN 

SI (RS) arr 

S2 (SO) orr 

53 (DTR) arr 

I ND IC ATOR L l GHTS 

DSI RS 

DS2 cs 
D53 COD 
DS4 SD 
DSS RD 
DS6 DTR 

0S7 DSR 
DS8 RI 

Fig. S-Repair Test Setup 

• DSR OFF in Analog Loop-Back Mod~ (S:lA 
DOWN) 

• Manual Answer (S3B UP) 

• Transmitter Internally Timed (S3C DOWN) 
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• --3 dBm Transmit Level (SJ A DOWN; SlB 
UP; SIC UP; S'.!A DOWN) 

(2) Verify that all pushbutton switchPs located 
on the front of the data set except the "50" 

switch are in the OUT (normal) position. The 



"50" switch may be IN or OUT depending on 
the option installed. 

(3) Verify that the data set is connected to the 
associated telephone set and the telephone 

set is connected to a working telephone line. 

(4) Connect the data set to the 914-type DTS 
and set the controls per Fig. 5. Apply 

power first to the data set then to the DTS. 

(5) Depress the nonlocking lamp test (LP) switch. 

Requirement: On the data set, the TR, 
MR, RS, CS, CO, and ER lamps light. 

(6) From a nearby telephone, dial a call to the 
data station. 

Requirement: On the 914-type DTS, DS8 
(RI) and on the telephone set, the lamp under 
the line key associated with the data set under 
test lights during the ringing cycle (approximately 
2 seconds) and then go off during the quiet 
period (approximately 4 seconds). 

(7) On the 914-type DTS, move switch S3 (DTR) 
to ON. The data station telephone set will 

continue to ring. After two or three ring cycles, 
move switch S3 to OFF. 

(8) On the data set, install the automatic answer 
option (S3B DOWN). The data station 

telephone set will continue to ring. At the end 
of a ringing cycle, move switch S3 (DTR) on 
the DTS to ON. 

Requirement: On the 914-type DTS, the 
DS6 (DTRJ lamp lights; on the data set, the 
TR lamp lights. On the DTS, the DS8 (RI) 
lamp lights during the next ring cycle and at 
the end of ringing extinguishes. During 
ringing and at the end of this ring cycle, the 
lamp under the line key associated with the 
data set lights. Approximately 2 seconds after 
end of ringing, a high-pitched tone is heard 
for approximately 2 seconds (2021-Hz answer 
tone). At the end of this tone, the DS7 
(DSR) lamp on the DTS and the MR lamp on 
the data set light. A lower pitched tone 

1 
(600-Hz idle tone) should now be heard. 

I 

The data set has now automatically answered the 
call and switched to data mode. 

DS 208B 2-47 
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(9) On the 914-type DTS, set switch Sl (RS) to 
ON. 

Requirement: The 600-Hz idle tone ceases 
and a data signal is now heard. 

(10) Set Sl OFF. 

Requirement: The data signal ceases and 
the 600-Hz tone is heard. 

(11) On the 914 DTS, set S3 to OFF. 

Requirement: The MR and TR lamps on 
the data set, the DS6 (DTRJ and DS7 (DSR) 
lamps on the 914-type DTS, and the lamp 
under the line key on the data station telephone 
set extinguish, indicating the data set has 
terminated the call. 

(12) End of test. Remove test equipment and 
return to pretest condition. 

G. CA-CB Interval Test 

5.15 The CA-CB interval test checks both the 
50-ms and 150-ms request-to-send/clear-to-send 

(CA-CB) intervals. As part of the test the transmitter 
clocks, as well as certain interface signals, are 
checked. The only test equipment required for 
this test is a 914-type DTS and the 3300-ohm 
(yellow) pin or equivalent circuit as described in 
1.04 and 1.05. 

5.16 Perform the following procedure. 

(1) Connect the data set to the 914-type DTS 
and set the controls as shown in Fig. 5. 

Set BIT RATE switch to :WOO. 

(2) Place yellow pin in matrix position Sl-9 or 
3300-ohm resistor as described in 1.05 across 

9 and 4 on the interface selector switches on 
the 914-type DTS. 

(3) Apply power to the data set and then to 
the DTS. 

(4) Depress AL button on data set. 

(5) On the DTS, add red pins to the programmable 
matrix in the following positions: 4-TPl, 

5-TP2. 
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(6) If a 914C DTS is used, place TEST SI•;T 
MODE to INTERVAL and START A ONLY-A 

or B switch to START A ONLY. If a 9148 DTS 
is used, set TEST SET MODE switch to TRMT 
Sl<:R position. 

(7) Verify that the "50" switch on the data set 
is depressed and the transmitter intprnally 

timed option (S3C DOWN! is installed. 

(8) Verify that switch SI (RS) is OFF. 

(!)) On the DTS, zero the roun ter by pressing 
the RESET button. 

(10) Move switch Sl to ON and record the 
CA-CB interval on the counter. 

Requirement: 4fi to 52 ms. 

(11) To remeasure the CA-CB interval, move 
switch Sl to OFF and press the RESET 

button. When Sl is moved to ON, the ('A-CB 
interval will appear on the counter. 

(12) On the data set, release the "50" switch. 
On the DTS, move switch Sl to OFF, 

move the counter switch to INTERVAL XlO, 
and reset the counter. 

(la) Move switch Sl to ON, and record the 
CA-CB interval on the counter. 

Requirement: 14 to 18 on counter (corresponds 
to 140 to 180 ms). 

(14) To remeasure the CA-CB interval, move 
switch Sl to OFF and press the RESET 

button. When Sl is moved to ON, the CA-CB 
interval will appear on the counter. 

(15) Move Sl to OFF. 

(16) End of test. Remove test equipment and 
return to pretest condition .. 

H. •Remote Start-up Interval Self Test (DS 208B-L 1 B 
Only). 

5.17 •This procedure tests a remote data set 
by making use of the ST and RO switches 

on a near-end data set to send blocks of data to 
a far-end data set, which is in remote test mode. 
Start-up errors made at the far-end data set will 
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cause SPACE signals to be returned to the local 
data set. A MARK (no errors) will cause the 
near-end ER lamp to remain extinguished; a SPACE 
(one or more errors) will cause the near-end ~:R 
lamp to illuminate. If the ER lamp illuminates as 
a rewlt of one operation of the RO switch, it is 
counted as one error. 

5.18 Perform the following procedurt's: 

(1) Have the far-end data set placed 111 RT 
mode. 

(2) Dep~ess ST and RO switches on local data 
set. 

(3i Call the far end, check for auto answer, 
then go to DATA mode. 

(4) Release RO (RS 00 on) for at least :2 seconds 
to send blocks of data to the far ernL The 

data set under test (far-end) samples RD for 
1.25 secc,nds (6000 bits), beginning on a positive 
transition of COD. 

(5) Depress RO ms = off) to receiw 2-second 
MARK (no errors) or SPACE (one or more 

errors) from the far end. (MARK ~, ER lamp 
extin,,uished when CO lamp is lighted; SP Af:g 
= EH lamp lighted when CO lamp is lighted.) 

(6) ftep,"at steps (4) and (5) a minimum of l!) 

times, (ie, 20 blocks of data). 

Requirement: No more than l error in 20 
blocks. 

(7 l If more than l hlock in 20 is reported in 
error at the far end, the test should he 

extended to 100 times, or a more specific test 
such as subpart M should be used. 

Requirement: No more than (i errors 111 

100 blocks. 

(8) If testing from a DS 208B-LlB (near-end), 
c,uickly depress and re]pase thP LP switch 

within 1.25 seconds after RO is released. This 
should force an error and cause a SP A CE to be 
returnee. Since LP in and RO out cause a 
steady space to be transmitted, the LP switch 
should not be deprrssed for more than 2 seconds 
after RO is re leased, or the far end will go 
on-hook and auto answer will be inhibited. 



Note: This step cannot be performed when 
the near-end data set is a DS 208B-Ll or 
-LlA .• 

,I. Transmit level Test 

S.19 The transmit level test measures the 2021-Hz 
answer tone signal, the data transmit level, 

and the 600-Hz idle tone. These levels are measured 
at two different settings of the transmitter level 
adjust pad. The only test equipment required is 
a 914-type DTS. 

S.20 Perform the following procedure. 

(1) Remove the front cover of the data set and 
install the following options: 

• Compromise Equalizer IN: 

DS 208B-Ll-(S2C UP) 

DS 208B-L1A hnd -LIB• -See Table B 

• CC OFF in Analog Loop Mode (83A DOWN) 

• Manual Answer (83B UP) 

• Transmitter Internally Timed (S3C DOWN) 

DS 208B 2-47 
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• -3 dBm Transmit Level (SIA DOWN; SlB 
UP; SIC UP; 82A DOWN). 

(2) Verify that the data set is connected to the 
associated telephone set and the telephone 

set is connected to the teiephone line. 

(3) Verify that all switches on the data set 
except the "50" switch are in the OUT 

(normal) position. The "E,O" switch may be IN 
or OUT, depending on the option installed. 

(4) Connect the data set to the 914-type DTS 
and set the controls as shown in Fig. 5. 

(5) Apply power to the data set and then to 
the DTS. 

(6) On the 914-type DTS, move switch 83 (DTR) 
to ON. 

(7) From a nearby telephone, dial the data 
station. When the data station telephone 

set rings, answer it and go into data mode by 
depressing the nonlocking DATA button on the 
telephone set. 

(8) On the DTS, set the RANGE switch to 0 
DB, and set the FUNCTION switch to 

VOLT/OHM EXT. 

➔TABLE 8<-

DATASET 

208B-Ll 

208B-L1A 
208B-L1B 

208B-L1A 
208B-LlB 

DATA SET 2088-TYPE TRANSMIT LEVEL METER INDICATIONS 

(ALL READINGS IN dBm WITH RESPECT TO 900 n)* 

COMP EQUAL OPTION 
ANSWER 

DATA 1 600 Hz 1t 
ANSWER 

TONE 1 TONE 2 

IN -1.2 -1.2 -8.2 -5.2 
(S2C-UP) (±2 dB) (±2 dB) (±2 dB) (±2 dB) 

8-dB SLOPE -1.2 -1.2 -10.2 -5.2 
(S2B-DOWN; S2C-UP) (±2 dB) (±2 dB) (±2 dB) (±2 dB) 

4-dB SLOPE -1.2 -1.2 -8.2 -5.2 
(S2B-UP; S2C-UP) (±2 dB) (±2 dB) (±2 dB) (±2 dB) 

OATA2 600 Hz 2t 

-5.2 -12.2 
(±2 dB) (±2 dB) 

-5.2 -14.2 
(±2 dB) (±2 dB) 

-5.2 -12.2 
(±2 dB) (±2 dB) 

* Note that data levels and answer tone levels are independent of compromise equalizer options; 
whereas, 600-Hz levels are about 7 dB lower than data levels. Refer to Section 592-030-100 for 
information on compromise equalizer options. 

t Meter RANGE switch may have to be changed to make these readings. In any case, these figures 
are relative to O dBm. 
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(9) Connect the meter INPUT terminals of the 
914-type DTS across the telephone line tip 

and ring leads at the connecting block. 

(10) If a 914C DTS is used, set TERM IN-OUT 
switch to OUT. 

(11) At the data station telephone set, remove 
the handset from the cradl.e. EntE•r talk 

mode by depressing TALK button. Now depress 
DATA button. 

Requirement: As the data set goes through 
the answer sequence, the answer tone (2021 
Hz) is generated for approximately 2 seconds. 
During these 2 seconds, the meter on the 
914-type DTS indicates the value given in 
ANSWER TONE 1 column of Table B for 
each of the compromise equalizer options. 

The previous step should be repeated until an 
accurate reading can be recorded. 

(16) The previous step should be repeated until 
an accurate reading can be recorded. 

(17) Move switch Sl to ON. 

Requirement: The meter indicates the value 
given in DATA 2 column of Table B for each 
compromise equalizer option. 

(18) Move switch SI to OFF. Move RANGE 
SWITCH to -10 dB if necessary (see Table 

B). 

Rt•quirement: The meter indicates the value 
given in the 600 Hz 2 column of Table B for 
each compromise equalizer option. 

(HI) Terminate the call by moving switch S:3 
(DTR) on DTS to OFF. Move FCNCTION 

switch to OFF. Disconnect meter INPUT 
terminals from the telephone line. 

(20) End of test. Return all equipment to 
(12) On the 914-type DTS, move switch SI (RS) pretest condition. 

to ON. 

Requirement: The meter indicates th,~ value 
given in DATA 1 column of Table B for each 
of the compromise equalizer options. 

(13) Move switch Sl to OFF. 

Requirement: The meter indicates th,e value 
given in the 600 Hz 1 column of Table B for 
each of the compromise equalizer options. 

(14) On the data set, install the -7 dBm transmit 
level option (SIA DOWN; SIB DOWN; 

SIC lJP; S2A DOWN). 

(15) At the data station telephone set, remove 
handset from cradle and enter talk mode 

by depressing TALK button. Now depress DATA 
button. 

Requirement: As the data set goes through 
the answer sequence, the answer tone (2021 
Hz) is generated for approximately 2 sE,conds. 
During these 2 seconds, the meter on the DTS 
indicates the value given in ANSWER TONE 
2 column of Table B for each compromise 
equalizer option. 
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J. CA-1:F Interval Test 

5.21 The CA-CF interval test measures the length 
of time it takes for CF to turn on after a 

request-to-send signal is given. The test also 
checks that the received line signal proµagates 
through the receiver analog circuitry and checks 
receiver clocks and certain interface signals. The 
only test equipment required is a 914-type DTS 
and the 3300-ohm (yel1nw) pin or equi\'alent circuit 
as described in 1.04 and 1.05. 

5.22 Perform the following procedure. 

(1) Connect data set to 914-type DTS as shown 
in Fig. 5. Set BIT RATE switch to 2000. 

(2J Depress AL button on data set. 

(3) Apply power to data set and tht>n to the 
914-type DTS. 

(4) Insert red programming pins into matrix at 
TP1··4 and TP2-8. 

(5) Insert yellow resistor pin into matrix at 
Sl-9 or 3300-ohm resistor as described in 

1.05 across 9 and 4 of the interface selector 
switches. 



(6) If 914C DTS is used, sPt TEST SET MODE 
to INTERVAL, and START A ONLY-A or 

B switch to START A ONLY. If 914B is used, 
set TEST SET MODE switch to TRMT SER. 

(7) Move switch SI (RS) to OFF and reset the 
counter to 0. 

(8) Move switch SI to ON and read the CA-CF 
interval on the counter. 

Requirement: 46.0 to 56.0 ms 

(9) To rnmeasure CA-CF interval, move Sl to 
OFF and reset counter. When SI is set to 

ON, the CA-CF interval will appear on the 
counter. 

(10) End of test. Return all equipment to 
pretest condition. 

K. Analog Loop-Back Test Using a Pseudo-Random 
Word 

5.23 The analog loop-back test checks that random 
data can be transmitted through the data 

set without errors. The received signal is compared 
with the transmitted signal and any errors are 
recorded by the (Jl4-type DTS. The test equipment 
required for this test is a 914C DTS or a 903-type 
DTS and a 914B DTS. When using the 903-914B 
DTS combination, a 63-bit word is used. When 
using a 91,1C DTS, a 511-bit word is used. 

5.24 Perform the following procedure. 

(]) Connect equipment as shown in Fig. 6. 

(2) Depress AL button on data set. 

(3) Apply power to data set and then to the 
DTSs. 

(4J On 914-type DTS, mow• Sl (RSJ to ON and 
reset counter by depressing RESET button. 

If a 9o:J-type DTS is used, momentarily depn•ss 
START button. 

STEP TRANSMIT 

Establish test connections and set switches 
as shown in Fig. 6. 

Note: Information regarding the setup for 
the 90:-J-type DTS may he disregarded. 

OS 208B 2-47 
ISS 3, SECTION 592-030-500 

Requirement: On the 914-type DTS, the 
DSl (RS), DS2 (CS), and DS3 (COD) lamps 
are lighted. Lamps DS4 (SD) and DS5 (RD) 
are dimly lighted. The counter is not counting. 

(5) To verify that the equipment is connected 
properly and that the counter is functioning, 

remove programming pin from crosspoint RD-3. 

Requirement: On the 914-type DTS, the 
error counter counts rapidly and shortly 
afterward the NO DATA and OVERFLOW 
lamps light. 

(6) Reinsert programrnin1s; pin into crosspoint 
RD-3 and reset counter. 

Requirement: On the 914-type DTS, the 
error counter stops counting and the NO 
DATA and OVERFLOW lamps extinguish. 

(7) Conduct a 10-minute error run and record 
number of errors. 

Requirement: No errors recorded. 

(8) End of test. Return all equipment to normal 
operating condition. 

L. End-to-End Test Using a Pseudo-Random Word 

5.25 The end-to-end test should be made only 
when it is necessanr to identify facility 

troubles which the data set has been occasionally 
experiencing over a period of time. The test is 
made using two data stations remote from each 
other or a DTC and a station. The test consists 
of transmitting random data (G::!-bit or 511-bit words 
formed into 1000-bit blocks) and establishing a 
block error rate. If tbe 511-bit word is available, 
it should be used, as it provides a more critical 
test. Two 914-type DTSs, one at the transmitting 
encl and onP at the reeeivinJ{ end, are required. 

5.26 Perform the following procedure. 

RECEIVIE 

Establish test connections and set switches 
as shown in Fig. 6. 
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STEP TRANSMIT 

Note: Information regarding the setup for 
the 903-type DTS may be disregarded. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Remove programming pins from TPl-15, TP2-2, 
and RD-3. 

Insert programming pin at SD-2, S3-20, and 
DS6-20. 

Set TEST SET MODE to SER (914C) or TRMT 
SER (914B). 

Apply power to the data set and then to the 
914-type DTS. 

Call the receiving end to coordinate test 
procedure. 

On the 914 DTS, move switch S3 (DTR) to 
ON. 

Go to data mode. 

Set Sl (RS) to ON. 

To verify equipment is operating properly, set 
switch Sl (RS) to OFF. 

Set switch Sl (RSJ to ON. 

Conduct IO-minute error run. 

At end of 10-minute interval, go to talk mode. 
If test is required in other direction, set up 
as receiving station. 

End of test. Return equipment to normal 
operating condition. 

,M. tRemote Start-up Test (Remote DS 208B-L l B 
Only). 

5.27 tThis test uses a 914-type DTS to check 
start-up of both far-end and near-end data 

sets. The far-end set must be a DS 208B-L1B; 
the near-end set may be any DS 208B-type. The 
RS switch on the near-end 914-type DTS is used 
to initiate transmission of blocks of data to the 
far-end set, which is in RT mode. Start-up errors 

DS 208B 2-47 
ISS 3, SECTION 592-030-500 

RECEIVE 

Remove programming pins from TPl-15 and 
TP2-2. 

Insert programming pin at S:3-20 and DS6-20. 

Set COUNTER switch to BLOCK ERRORS 
16 WL, (63-bit word) or 2 WL (511-bit word). 

Apply power to the data set and then to the 
914-type DTS. 

Coordinate test procedure with transmitting 
end. 

On the 914 DTS, move switch S3 ([)TR) to 
ON. 

Go to data mode. 

Reset counter. 

Counter should count at least once and shortly 
thereafter the NO DATA lamp should illuminate. 

Reset counter. The NO DATA lamp should 
extinguish. 

Counter should record less than :lO t'.ounts 
(less than 30 block errorn ). 

At end of 10-minute interval, go to talk mode 
and give results. If test is required in other 
direction, set up as transmitting station. 

End of test. Return equipment to normal 
operating condition. 

made at the far end will cause SPACE signals to 
be returned to the near-end data set. A lamp at 
the RD input to the 914-type DTS will indicate 
the error status of the far-end data set. MARK 
signals (no errors) will cause the RD lamp on the 
near-end data set to remain extinguished. SPACE 
signals (one or more errors) will cause the RD 
lamp on the near-end data set to illuminate. If 
the RD lamp illuminates as a result of one operation 
of the RS switch, it is counted as one error. Errors 

Page 23 



2-47 OS 208B 
SECTION 592-030-500 

made in the start-U!J of the near-end recei,er are 
displayed as actual error counts on the 914-type 
DTS. 

Note: This test re<1uinis a 911-typP DTS 
and a test person knowledgeable in using the 
DT:, at the near end only. 

5.28 h·rform the test as follows: 

(11 Conned e4uipment as shown 111 Fig. 7. 

(2) Condition the Hl4-type DTS as shown in 
Fig. 8. 

(:li !lave attendant at far end place data s,·t in 
]{T mode. 

( •l) Call the far end, check for auto answer, 
and go to data mode at the near end (switch 

S8 must be on). 

(GI Opt-rate switch Sl (RS) to on for at least 
2 speonds to send bloeks of steady :½ARK 

to far end (switch 82 off). Data set under t,,st 
sampl,;s RD lt>ad for 1.2S seconds (600(1 bits), 
beginning on a positive transition of COD. 

(Iii OpPrate switch RS to off to receive 2-second 
MARK (no errors) or SPACI,; (one or more 

,•rrorsl from far end. [MARK = RD (DS3) 
lamp extinguished; SPACE 0

~ HD (DS:l) lamp 
lighted for 2 sPcunds[. 

(71 There are thre,; possible conditions to monitor 
at the Hl-1-type DTS ,luring the (C'S! intf'rval 

(ie. thl' 2 seconds after RS is turned on). 

(al A steady SPACE sent hack from the 
far-end data set (RD lamp illuminated on 

!ll4-typP DTS and CO lamp illuminated on 
near-end data set) m<,ans that the far-end 
data set has made one block <'rror. 

(bl A steady :VIARK spnt back fro:n the 
far-end data set ( RD lamp on data set 

extinguished and counter on HU-t,·pe DTS not 
counting) means that both data sP1s are 
1wrforming satisfactorily. 

(c I A stl'ady MARK returned from the far-end 
data set (RD lamp extinguished on near-end 

data s<>tl, and count.er on 91,J-type DTS not 
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counting means that the near-end set 1s 
making start-up errors. 

(81 The counter on the H14-type DTS may 
register a few counts (hits) on the RD lead 

upon turning off the RS switch. These counts 
are not start-up errors and should be ignored. 
Allow sufficient time between repetitions of the 
te:;t to permit clearing the counter on the 91-4-type 
DTS. 

(HI Repeat steps (5) and (6) 19 times, producing 
a total of 20 blocks. 

Requirement: No more than error 111 20 
hloch of data. 

( 10) If more than l block in 20 is reported in 
error from thP far-end data set, re!Jeat 

st,ips (5) and (6) 100 times to send 100 blocks 
of data. 

Requirement: No more than 6 errors in 
100 blocks of data. 

( 11) Errors may be forced by quickly operating 
and releasing the SD switch within 1.25 

seconds after the RS switch is turned on. The 
far-end receiver should detect the error and 
return a 2-second block of stead,· SPACE. If 
the SD switch remains on for more than 2 
seconds after RS is LUrned on, the far-end data 
set will go on-hook and auto answer will h<? 
inhibited. This procedure may be used to end 
the test.• 

N. .Analog Loop Start-up Test (OS 2088-L l B Only). 

5.29 •This test uses a 914-type DTS to check 
start-up of a DS 208B-LlB. The RS switch 

on the H14-type DTS is used to initiate the 
transmission of blocks of data through the data 
set, which is placed in AL mode. Start-up errors 
will cause the counter on the !ll4-type lJTS to 
register one count for each hlork of data in which 
one or :11ore Prrors is made. 

5.30 Perform the test as follows: 

(1) Connect equipment and condition thP !111-type 
DTS as shown in Fig. 8. 

(2! Place the data set in analog loop made by 
pressing the AL switch. 
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(3) Zero the counter on the 914.-type DTS by 
depressing the RESET switch. 

(4) Operate Sl (RS) switch on 914-type DTS to 
on for at least 2 seconds to send blocks of 

steady MARK (S2 off). 

Requirement: NO CLOCK and NO DATA 
lamps on the 914-type DTS are illuminated. 
Counter does not indicate any counts. 

(5J Operate switch Sl (RS) to off to terminate 
start-up interval test. The counter on the 

914-type DTS may register a few count,, (hits 
on the RD lead at turnoff) which should be 
ignored. 

(6) Zero the counter on the 914-type DTS and 
repeat steps (4) and (5) 19 times, to send a 

total of 20 blocks of data. 

Requirement: Zero errors on the counter 
during the start-up interval. 

If 1 error is made in 20 blocks, repeat steps (4) 
and (5) 100 times. 

Requirement: No more than 6 errors on 
the counter in 100 blocks of data (6000 bit 
blocks).f 

◄:). •End-to-End Start-up Testf 

5.31 •This test checks the start-up interval of 
any DS 208B-type at either end. A 914-type 

DTS and test personnel knowledgeable in using 
the DTS are required at both ends. 

l>.32 Perform the test as follows: 

(1) Connect test equipment as shown in Fig. 9. 

(2) Condition the 914-type DTS at each end 
according to the direction of test as shown 

in Fig. 9. (The basic condition of the 914-type 
DTS is the same as shown in Fig. 8.) 

(3J By prearrangement with the far-end test 
person, establish a procedur,e whereby the 

near-end test person will initiate a data start 
periodically. The far-end test person should 
observe the 914-type DTS at each start interval 
and reset the counter between intervals. 
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(4) Place data set at each end in DATA mode. 

(5) Near-End Test Person: Operate Sl 
(RS) to on for an estimated 1 second to 

send one block of steady MARK to far end (S2 
is oft). (One second is equivalent to one 4800-bit 
block.) 

Far-End Test Person: Observe counter 
on 914-type DTS when CO lamp illuminates 
C ndicating carrier is present). Errors during 
start-up will cause the counter on the 914-type 
DTS to register. 

Requirement: Zero errors on the counter 
during start-up interval. 

(6) Near-End Test Person: Operate S1 
(RS) to off 

Far-End Test Person: Observe that 
CO lamp extinguishes. Reset counter on 
914-type DTS if necessary. Hits on the 
counter that occur when RS is turned off 
are not counted as errors. 

(7) Par-End Test Person: After 5 seconds 
(to permit counter reset at far end), repeat 

steps (5) and (6) until 20 one-second blocks of 
data have been sent (ie, 20 on and off operations 
of the RS switch). After a prearranged number 
of te,,ts (or time interval), return to talk mode 
to di,,cuss test results. 

Far-End Test Person: After a 
prearranged number of tests ( or time interval) 
return to talk mode and discuss test results. 

(8) II' more than one error is observed in 20 
blocks, repeat steps (5) and (6) 100 times. 

There shall be no more than 5 errors in 100 
blockB of data (approximately 4800 bits per block). 

(9) If desired, the test can be reversed (Fig. 9). 
Perform steps (4) through (7) with the 

far-end sending data and the near-end receiving 
data and observing the counter on the 914-type 
DTS.◄I 

6. GROUND NOISE TEST 

6.01 IJ' the data set and business machine are 
not at the same ground potential, errors 

may be caused by a potential difference between 
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FAR ENO 

DS 2088-TYPE 

-
---------~-1_9_14_-_"_~_· __ ~ ~ - DATA TEST SET 

TO TEST FAR-ENO START-UP: 
(NO SWITCHES DEPRESSED ON 
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11 50" SWITCH) 

NEAR - END DTS FAR - END DTS 
S1 - ON FOR 2 SECONDS 

- OFF FOR 2 SECONDS 
S2 - OFF (SEND MARKS) 
S8 - ON 

TO TEST NEAR-END START-UP: 
REVERSE ABOVE COtJDITIONS 

Fig. 9-•End-to-End Start-up Test Setup• 
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BIT RATE - EXT ,.. 

COUNTER - INTERVAL X 1 
MATR1X - PER FIG 8 
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data set ground and business machine ground. To 
detect the presence of noise potentials, a test 
should be made using the 6H impulse cou:1ter. 

Note: For information pertaining to the 6H 
impulse counter, refer to the section ,entitled 
6H and 6HR Impulse Counters (J94006H and 
J94006HR)-Description, Operation, and 
Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter
Description, Operation, and Maintenance 
(103-620-100). 

6.02 The 6H impulse counter is connected and 
the test is performed as follows: 

(1) Use a 2W6A test cord or equivalent (310 
plug on one end, alligator clips connected 

to tip and ring on the other end). Connect the 
914-type DTS connector A to the customer 
connector on the data set. Connect the £114-type 
DTS connector B to the data set connector on 
the business machine. This test assumes that 
protective ground from the business machine 
appears at the customer interface. 

(2) On the 914-type DTS, remove all prognrnming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the 2W6A cord to switch 
lA and connect the other clip to switch lB. 
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Verify that power is applied to data set and 
bushess machine. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, set the DIAL-MEAS 
switch to MEAS and set the DERN dial to 

90. 

(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

(8) Remove clips of 2W6A cord from lA and 
lB and connect to 7 A and 7B. 

(I)) Reset the counter on the 6H impulse counter 
to 0. 

(10) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

6.03 At the end of both of the 15-minute periods, 
there should be no indications on the counter 

of the GH impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
together according to local instructions. At the 
end of test, disconnect test equipment and restore 
the data set to pretest condition. 
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1.01 This section contains tiest procedures using 
the 921A data test set (DTS) and the self-test 

capabilities of data set (DS) 208B-type. Test 
procedures using the 914-type DTS and the self-test 
capabilities of DS 208B-type ar,e contained in Section 
592-030-500. These procedures are to be used 
when testing DS 208B-type on an initial installation 
or during a maintenance visit. 

1.02 This section is reissued to add coverage for 
Version 2 of the 921A DTS. Since this 

reissue is a general revision, arrows normally used 
to indicate changes have been omitted. 

A. Test Capabilities 

1.03 Test circuitry built into DS 208B-type permits 
the following self tests to be performed: 

lamp, analog loopback, end-to-end, and end-to-end 
start-up. Additional tests require the use of 
external test equipment such as the 921A DTS. 

1.04 The 921A DTS (Fig. 1) is a portable, general 
purpose data test set that provides the 

serial testing tapabilities of the 914C DTS and is 
compatible with the 914C for the testing of serial 
data sets. The 921A DTS also provides additional 
testing capabilities that are described in Section 
107-402-100. Input to the !)21A DTS is made 
through a 20-button keyboard. A 32-character 
display provides operator prompting and test 
results. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Pagel 
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Fig. 1-921A Data Test Set 

8 . Self Tests 

Lamp Test 

1.05 The lamp test (LP) non locking switch, when 
depressed, lights the TR, MR, RS, CS, CO, 

and ER lamps to verify proper operation of these 
lamps. The LP switch can he depressed at any 
time, as it does not affect normal data set operation. 
On DS 208B-LlB, when the AL and ST switc hes 
are depressed, the LP switch circuit is reconfigured 
to introduce errors ( spaces) for test purposes. 

Analog Loopback Self Test 

1.06 This test is initiated by depressing the 
analog loopback (AL ) and self -test (ST) 

locking switches. Depressing the AL switch ronnects 
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the data set transm itter to the data set receiver 
thro ugh an internal pad . Depress ing the ST switch 
turns on the internal request-to-send (CA) lead , 
transmits a steady mark on th e interna l send-data 
(BA) lead, and conditions the ER lamp to indicate 
received erro rs . On DS 208B-LlB, depressing the 
LP switch causes ste ady spaces to be sent . 

End-to-End Self Test 

1 .07 This test is initiated, after a call connection 
has been estab lished, by depressing the ST 

locking switch at t he transmitting end and the ST 
and RO (receive only) locking switc hes at the 
receiving end and then transfe rrin g to the data 
mode. Thi s conditions the transm it ting end to 
transmit steady marks. The ER lamp at the 
receiving end indicates any errors made in 



transmission. The direction of transmission can 
bel reversed by releasing the RO switch at the 
receiving end (which now becomes the transmitting 
en~) and depressing the RO switch at the transmitting 
ent' (which now becomes the receiving end). On 
D 208B-L1B, depressing the LP switch causes 
st ady spaces to be sent. 

2. INSTALLATION TESTS 

2.11>1 This part provides the sequence in which 
tests are to be performed following installation 

of. the data set. This test sequence (Fig. 2) 
prbvides a method of verifying that the installation 
is satisfactory. Before proceeding with the tests, 
verify that the local loop meets the requirements 
specified in Section 314-205-501. 

3. MAINTENANCE TESTS 

3.01 This part provides the sequence in which 
tests are to be performed when clearing a 

trouble report and during a maintenance visit to 
the data station. 

3.02 When a trouble report is received, a test 
center is responsible for isolating the trouble 

to the data station or the transmission facility. 
Tile procedure for doing this is shown in Fig. 3. 

3.03 If the trouble seems to be in the data station 
equipment, a telephone company (telco) 

START 
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employee must be dispatched to conduct more 
extensive tests at the data statiion. The following 
equipment should be taken on a trouble visit: 

• 921A DTS 

• Maintenance Kit 

3.04 The maintenance kits consist of replacement 
circuit packs for DS 208-type. Circuit packs 

in the maintenance kits not used in DS 208B-type 
are used to support DS 208A-type. The available 
maintenance kits are as followi;. 

• D-180497 for DS 208B-Ll 

• D-180657 for DS 208B-Ll or -LIA 

• D-180718 for DS 208B-Ll, -LIA, or -LIB 

3.05 The sequence in which tests are to be 
performed by the telco employee at the data 

station is shown in Fig. 4. If the trouble is isolated 
to the data set, the repair test procedures in 
paragraphs 4.29 and 4.30 are to be performed to 
isolate the trouble to a circuit pack in the data 
set. 

3.06 If a circuit pack is replaced, tag the defective 
circuit pack with a description of the trouble 

and carefully pack the circuit pack in the shipping 
carton supplied with the maintenance kit. Mark 

*IF THE DATA SET IS A OS 20861-L 1, 
THIS TEST CANNOT BE PERFORMED. 

PERFORM 
REPAIR TEST 

IS THIS FIRST 
DATA SET TO 
FAIL TEST 

POSSIBLE LOCAL LOOP 
TROUBLE. REFER TO 
SECTION 668-010-300 

PERFORM 
REPAIR TEST 

PERFORM END-TO
END ST ART -UP 
SELF TEST* 

ARE TEST 
RESULTS 
SATISFACTORY 

REQUEST DTC 
PERFORM REMOTE 
TEST 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

Fig. 2-lnstallation Test Sequence 

NO 

NOTIFY 
SUPERVISION 
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RECEIVE TROUBLE REPORT 

IS THIS THE 
THIRD TROUBLE 
REPORT 

NO 

HAVE CUSTOMER AT EACH 
STATION PERFORM 
ANALOG LOOPBACK 
SELF TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

HAVE CUSTOMER PERFORM 
END-TO-END SELF TEST 

ARE TEST 
RESULTS 
SA TI SF AC TORY 

YES 

VERFIY WITH CUSTOMER 
THAT CUSTOMER PROVIDED 
EQUIPMENT IS OPERATING 
PROPERLY 
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IS CUSTOMER 
PROVIDED EQUIPMENT 
OPERA TING PROPERLY 

YES 

DISPATCH TO STATION 
TO TEST DATA SET 

NOTIFY 
SUPERVISION 

REQUEST OTC 
PERFORM REMOTE 
TEST TO STATION A 

CLOSE TROUBLE 
REPORT 

HOTIFY 
BUPERVISION 

YES 

!.RE TEST 
FIESULTS 
SATISFACTORY 

REQUEST OTC 
PERFORM REMOTE 
TEST TO STATION B 

YES 

/\RE TEST NO 

POSSIBLE LOCAL LOOP 
TROUBLE. REFER TO 
SECTION 668-010-300 

l!ESUL TS >--------' 
BA TISFACTORY 

Fig. 3-Clearing Trouble Report 
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START 

PERFORPI ANALOG 
LOOPBACK PERFORM PERFORM SELF TEST INSTALLATION REPAIR 

TESTS TEST 

NO 

ARE ARE PERFORPI ARE 
TEST RESULTS TEST RESULTS ENO-TD-ENO TEST RESULTS 

SATISFACTORY SATISFACTORY SATISFACTORY START-UP TEST 

YES YES 

NO 
VERIFY WITH PERFORPI ANALOG ARE 
CUSTOPIER THAT LOOPBACK TEST RESULTS 
SERVICE IS I START-UP TEST SATISFACTORY 
SATISFACTORY 

YES 

NOTIFY IS AUTOPIATIC PERFORPI SUPERVISION ANSWER OPTION AUTOPIATIC 
INSTALLED IN ANSWER TEST YES DATA SET 

NO 
CLOSE TROUBLE 
REPORT 

Fig. 4-Maintenance Test Sequence 

the carton with the data set code, circuit pack code, 
aM date of manufacture. For example: 

Data set 208B 

HGll IV 75 

S~nd the properly packed and marked carton to 
thb telco supplies operation group and notify that 
grpup in the normal manner that a replacement 
citcuit pack is needed. The telco supplies operation 
group will place a requisition for a replacement 
citcuit pack with the local Western Electric service 
center which will expedite the requisition to the 
Montgomery (ILL) merchandise organization to 
en~ure its receipt within 24 hours. The Montgomery 
merchandise organization will ship the circuit pack 

(via fastest method) directly to the designated telco 
location within 24 hours after receiving the requisition. 

3.07 If the trouble persists after the tests have 
been completed, proceed as follows. 

(a) Check that options installed in data set agree 
with those specified on service order. 

(b) Verify that customer-provided equipment 
(CPE) has been tested and is operating 

properly. 

(c) Check for physical damage to data station 
equipment. 

( d) Verify that all cords and connectors are 
properly connected. 
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(e) Check for intermittent trouble in station 
wiring. 

(f) Verify that data set and CPE are connected 
to a common ground. 

(g) If trouble persists, request help from 
immediate supervisor. 

4. TEST PROCEDURES 

4.01 This part provides the procedures for the 
installation and maintenance tests. 

A. Analog Loopback Self Test 

4.02 This test checks the data set transmitter 
and receiver. The customer interface is not 

checked. 

4.03 Perform the test as follows. 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress LP switch on data set. 

Requirement: All lamps are lighted. 

(3) Depress AL and ST switches on data set. 

Requirements: ON, RS, CS, and CO lamps 
are lighted. ER and MR lamps are off. On 
DS 208B-Ll and -LIA, TR lamp may be lighted 
or off, depending on state of CD lead. On 
DS 208B-LlB, TR lamp is extinguished. 

Note: ER lamp goes off immediately. If 
ER lamp is lighted or blinks, data set has 
failed analog loopback self test. 

(4) Depress LP switch on data set (DS 208B-LlB). 

Requirements: ER lamp lights. TR and 
MR lamps remain off. 

(5) Release ST and AL switches on data set. 

B. End-to-End Self Test 

4.04 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are not 
checked. 
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4.05 Perform the test as follows. 

(1) Call far-end data set and arrange to conduct 
an end-to-end self test. 

(2) Request ST switch on far-end data set be 
depressed, and far-end data set be transferred 

to data mode by depressing DAT A button on 
associated telephone set. 

Requirements: ON, RS, CS, and ER lamps 
on far-end data set are lighted. On DS 208B-Ll 
and -LIA, MR and CO lamps are off. TR lamp 
may be lighted or off, depending on state of 
CD lead. On DS 208B-LlB, TR and MR lamps 
are lighted. 

(3) Depress ST and RO switches on near-end 
data set, and then transfer to data mode 

by depressing DATA button on associated 
telephone set. 

Requirements: ON and CO lamps on 
near-end data set are lighted. RS, CS, MR, 
and ER lamps are off. On DS 208B-Ll and 
-LIA, TR lamp may be lighted or off, depending 
on state of CD lead. On DS 208B-LlB, TR 
and MR lamps are lighted. 

(4) Observe ER lamp on near-end data set for 
ten I-minute periods. 

Requirement: ER lamp does not blink 
more than an average of three blinks per 
I-minute period. 

(5) At a prearranged time, have LP switch on 
far-end data set (DS 208B-LlB only) depressed. 

Requirements: ER lamp lights on near-end 
data set. TR and MR lamps remain off at 
far-end data set. 

(6) After a prearranged time, return to talk 
mode to discuss results of test. If test 

failed, terminate call, place a second call to 
involve a different connecting path, and repeat 
te,,t. 

(7) Request ST switch on far-end data set be 
released. 

(8) Release RO and ST switches on near-end 
data set. 



C. End-to-End Start-Up Self Test (DS 2088-ll A or 
-LIB) 

4.Cl)6 This test checks start-up performance with 
the 4-dB and 8-dB slope compromise equalizers. 

4.C,7 Perform the test as follows. 

(l) Call far-end data set and arrange to conduct 
an end-to-end start-up self test. (Far-end 

data set should be one customer will normally 
call or receive calls from.) 

(2) Request ST switch on far-end data set be 
depressed, and far-end data set be transferred 

to data mode by depressing DATA button on 
associated telephone set. 

Requirements: ON, RS, CS, and ER lamps 
on far-end data set are lighted. On DS 208B-Ll 
and -LlA, MR and CO lamps are off. TR lamp 
may be lighted or off, depending on state of 
CD lead. On DS 208B-L1B, TR and MR 
lamps are lighted. 

(3) Depress ST and RO switches on near-end 
data set, and then transfer to data mode 

by depressing DATA button on associated 
telephone set. 

Requirements: ON and CO lamps on 
near-end data set are lighted. On DS 208B-Ll 
and -LlA, RS, CS, MR, and ER lamps are 
off. TR lamp may be lighted or off, depending 
on state of CD lead. On DS 208B-L1B, TR 
and MR lamps are lighted. 

(4) Install 4-dB slope compromise equalizer option 
(S2B up; S2C up) in near-end data set. 

(5) Request RO switch on far-end data set be 
depressed and released at 5-second intervals 

for 1 minute. 

STE!P ACTION 

DS 2088 2-48 
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Requirements: On near-end data set, 
CO lamp lights and ER lamp goes off at same 
time. ER lamp does not flicker. 

(6) If ER lamp flickers more than twice during 
1-minute period, install 8-dB slope compromise 

equalizer option (S2B down; S2C up) in near-end 
data set and repeat Step (5). 

(7) Install 4-dB slope compromise equalizer option 
(S2B up; S2C up) in near-end data set, unless 

8-dB slope compromise equalizer option produced 
at least three fewer flickers of ER lamp. 

(8) Request ST switch on far-end data set be 
released. 

(9) Release RO and ST switches on near-end 
data set. 

D. Remote Test 

4.08 This test allows a test center to check the 
data set transmitter and receiver and the 

facilities connecting the data set and the test center. 
The customer interface is not checked. 

4.09 Perform the test as follows. 

E. 

(1) Contact test center and request a remote 
test. 

(2) When directed by test center, depress 
RT switch and then depress "50" switch (if 

not already depressed). 

(3) Test center performs remote test. 

(4) When directed by test center, release 
RT switch and then release "50" switch if 

it was depressed in Step (2). 

Initial Test Setup for 921 A DJS 

4.10 Perform the initial test setup for the 921A DTS 
when used to test DS 208B-type as follows. 

VERIFICATION 

1 Connect data set to DTS using interface cable 
and EIA adapter cord provided with DTS. 

Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
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STEP ACTION 

cord is equipped with a 37-pin female connector 
and a 25-pin male connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 
customer interface connector on data set. 

2 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

3 

4 

5 

Apply power to data set. 

On front of DTS, set POWER Bwitch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove EIA RS-232-C interface module from 
storage and ensure that all 25 interface module 
switches are in TERM position 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position. 

11 

12 

13 
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Enter 71. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (--). 

Press GO. 

Enter 48. 

VERIFICATION 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs self tests. 
If DTS is defective, display reads
TEST FAILED 
ff DTS is satisfactory, display reads
DAT A SET: 

Display reads
DATA SET: 71 

Display reads
BIT RATE: 

Display reads
BIT RATE: 48 



STEP 

14 

ACTION 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

F. Power Supply Test 

4. 11 This test measures the + 12, +5, and 
-12 volt supply voltages at the customer 

interface. 

STBP 

1 

2 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 12. 

3 Connect jumper wire from DCE interface lead 
jack 7 to - METER jack. 

4, Connect jumper wire from DCE interface lead 
jack 9 to + METER jack. 

5 Press GO. 

6 Move jumper wire from jack 9 to jack 10. 

7 Move jumper wire from jack 10 to jack 25. 

8 Remove jumper wires from DCE interface 
lead and METER jacks. 

G. Automatic Answer Test 

4. 1 S This test verifies that the data set will 
automatically answer a call, go to the data 

mode, and end the call. 

DS 208B 2-48 
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VERIFICA TIONI 

Display reads
TEST SEQ: 

4. 12 Perform the test as follows. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 12 

Display reads voltage present on jack 9. 

Requirement: + 11.0 to + 13.0 volts. 

Display reads voltage present on jack 10. 

Requirement: -11.0 to -13.0 volts. 

Display reads voltage present on jack 25. 

Requirement: +4.5 to +S.5 volts. 

4. 14 Perform the test as follows. 
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STEP 

1 

2 

3 

4 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Note: Ensure that automatic answer option 
(S3B down) is installed in data set. 

On DTS, enter 40. 

Press GO. 

Place a call to data set from any convenient 
telephone set. 

H. CA-CB (RS-CS) Interval Test 

4. 15 This test measures the interval between 
the time the request-to-send (CA) lead is 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

VERIFICATION 

Display reads-
TEST SEQ: 

Display reads
TEST SEQ: 40 

Display reads
WAITING FOR RI 

Display reads-
RINGING (during ringing period-ring indicator 
lead on). 
ASSIGNABLE 1 indicator follows ring indicator 
lead. 
After 3 complete. ringing cycles, DTR indicator 
lights (data terminal ready lead on). 
After several seconds, DSR indicator lights 
(data set ready lead on). 
Display then reads-
ANSWERED 
After several more seconds, D'fR indicator 
goes off (data terminal ready lead off/. 
Then DSR indicator immediately goes off (data 
Bet ready lead off) . 

. Requirement: Display reads (briefly)
TEST PASSED 

turned on and the clear-to-send (CB) lead turns 
on. 

4. 16 Perform the test as follows. 

\IERIFICA TION 

Display reads-
TEST SEQ: 

2 Ensure that "50" switch on data set is depressed 
(50 ms CA-CB interval) and that transmitter 
internally timed option (S3C down) is installed. 

3 Depress AL switch on data set. 

4 On DTS, enter 30. 
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Display reads
TEST SEQ: 30 



STEP 

5 

ACTION 

Press GO. 

Note: To repeat test, press A. 

6 Release "50" switch on data set (150 ms CA-CB 
interval). 

7 Press A. 

Note: To repeat test, press A. 

8 Depress "50" switch on data set (50 ms CA-CB 
interval). 

9 Release AL switch on data set. 

I. Transmitter Output Test 

4.17 This test measures the frequency of the 
2021-Hz answer tone and 600-Hz idle tone. 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Ensure that following options are installed in 
data set. 

Compromise equalizer in 
For DS 208B-Ll, S2C up 
For DS 208B-L1A or -LIB, S2B down and 
S2C up (8-dB slope) or S2B up and S2C up 
(4-dB slope) 

CC (DSR) off in analog loop mode (S3A 
down) 

Automatic answer (S3B down) 

Transmitter internally timed (S3C down) 

OS 208B 2-48 
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VERIFICATION 

Display reads RS-CS (CA-CB) interval in 
milliseconds. 

Requirement: 48 to 52 ms. 

Display reads RS-CS (CA-CB) interval in 
milliseconds. 

Requirement: 

DS 208B-Ll-140 to 180 ms 
DS 208B-LlA-140 to 180 ms 
DS 208B-L1B-148 to 152 ms 

Relative levels of data and 600-Hz tone are also 
measured. 

4. 18 Perform the test as follows. 

VERIFICA TIOIII 

Display reads
TEST SEQ: 
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STEP ACTIOtl 

-3 dBm transmit level (SIA down; SIB up; 
SIC up; S2A down). 

3 Ensure that all switches on data set except 
"50" switch are in released (out) position. 
"50" switch may be depressed (in) or released 
(out). 

4 Connect data set to DTS using telephone 
interface cable and adapter cord provided with 
DTS. 

Note: The telephone interface cable is 
equipped with two 9-pin connectors. The 
6-inch adapter cord is euipped with a !)-pin 
connector and a double-faced, 25-pin connector. 
Connect interface cable from 9-pin telephone 
connector on left side of DTS to 9-pin connector 
on adapter cord. Insert double--faced, 25-pin 
connector on adapter cord between telephone 
line connector on data set and telephone Line 
cord. 

5 On front of DTS: 

6 

7 

8 

9 
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(a) Connect meter leads from LINE-TRMT 
terminals T and R to INPUTS--METER jacks 
+ and -. 

(b) Connect jumper wires from SPKR JACKS 
to METER jacks+ and - located above SPKR 
JACKS. Also connect jumper wires from 
TRG and COM jacks to METER jacks + and 

(c) Set TALK/DATA switch to DATA. 

(dJ Set SPKR JACKS/RCV LINE switch to 
SPKR JACKS. 

Enter 36. 

Enter 0. 

Enter 37. 

Enter 1. 

VERIFICATION 

Display reads-
TEST SEQ: 36 RS=? (0 OR 1) 

Display reads-
TEST SEQ: 36 RS=0 (0 OR 1) 

Display reads-
:37 DTR=? (0 OR 1) 

Display reads-
:37 DTR=l (0 OR 1) 



STE~ 

10 

n 

12 

13 

14 

15 

161 

ACTION 

Enter 11. 

Enter 9. 

Enter 18. 

Press GO. 

Place a call to data set from any convenient 
telephone set. 

Note 1: VOL control adjusts speaker volume. 

Note 2: The 921A DTS will not measure 
the answer tone level accurately because of 
the short duration of the tone and therefore 
audible verification of the presence of this 
tone must suffice. Data and 600-Hz levels 
are also difficult to measure accurately because 
of the variable impedance of a telephone line 
connected to the data set. The difference 
between the data level and the 600-Hz level 
should be in the order of 7 to 9 dB as shown 
in Table A. The levels of Table A are 
calculated levels established in a laboratory 
under ideal conditions of line termination. 

Depress ST switch on data set. 

On data set, install - 7 dBm transmit level 
option (SIA down; SIB down; SIC up; S2A 
down). 

OS 208B 2-48 
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VE~IFICATION 

Display reads-
:11 R=? 1=135 6=600 9=900 0=N 

Display reads (briefly)-
:11 R=9 1 = 135 6=600 9=900 0= N 
Display then reads-

Display reads
:18 

Display reads (briefly)
TEST COMPLETE 

Ringing is heard on DTS speaker followed by 
answer tone sequence (1 second of silence, 
2 seconds of 2021-Hz answer tone, and then 
continuous 600-Hz tone). 

Display reads 600-Hz 1 level. 
Typical display reads-
409. MV AC [-7.31 DBM (900 OHMS)] 

Requirement: DBM value displayed must 
be within limits specified for 600 Hz 1 level 
in Table A. 

Display reads data 1 level. 
Typical display reads-
734. MV AC [-2.25 DBM (900 OHMS)] 

Requirement: DBM valwe displayed must 
be within limits specified for data 1 level in 
Table A. 

Display reads data 2 level. 
Typical display reads-
460. MV AC [-6.29 DBM (900 OHMS)] 

Requirement: DBM value displayed must 
be within limits specified for data 2 level in 
Table A. 
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STEP 

17 

18 

19 

ACTION VERIFICATION 

TABLE A 

TRANSMIT LEVEU; 

(ALL READINGS IN dBm WITH RESPECT TO 900.Q)* 

COMPROMISE ANSWER 
DATA SET 

EQUALIZER OPTION TONE 1 
DATA 1 

ANSWER 
600 Hz 1 

TONE 2 
DATA2 600 Hz 2 

208B-Ll 
IN -1.2 -1.2 -8.2 -5,,2 -5.2 -12.2 
(S2C up) (±2 dB) (±2 dB) (±2 dB) (±2 dB) (±2 dB) (±2 dB) 

208B-L1A 8-dB SLOPE -1.2 -1.2 --10.2 -5,,2 -5.2 -14.2 
208B-L1B (S2B down; S2C up) (±2 dB) (±2 dB) (±2 dB) (±2 dB) (±2 dB) (:±2 dB) 

208B-LlA 4-dB SLOPE -1.2 -1.2 --8.2 -5,,2 -5.2 -12.2 
208B-L1B (S2B up; S2C up) (±2 dB) (±2 dB) (±2 dB) (±2 dB) (±2 dB) (±2 dB) 

*Note that data levels and answer tone levels are independent of compromise equalizer options; 
whereas, 600-Hz levels are about 7 dB lower than data levels. 

Release ST switch on data set. 

Press GO. 

At telephone set associated with data set, 
remove handset from cradle and depress TALK 
button (if not already depressed). Then depress 
DATA button. Replace handset on cradle. 

Display reads 600-Hz 2 level. 
Typical display reads-
260. MV AC [-11.26 DBM (900 OHMS)] 

Requirement: DBM value diBplayed must 
be within limits specified for 600-Hz 2 level 
in Table A. 

Display reads (briefly)
TEST INTERRUPTED 
Typical display then reads
FREQ=0600 HZ 

Display reads ~: or 3 frequencies for a short 
period among which is answer tone frequency. 
Typical display reads (briefly)-
FREQ=2021 HZ 

Requirement: 2020 to 2022 Hz. 

Display then reads idle tone frequency. 
Typical display reads-
FREQ=0600 HZ 

Requirement: 599 to 601 Hz. 
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Sll'EP ACTION 

20 Disconnect meter leads, jumper wires, telephone 
interface cable, and adapter cord. 

21 Restore data set to pretest condition. 

D5 208B 2-48 
155 2, SECTION 592-030-501 

VERIFICA TIC>N 

J. Transmitter Clock Test 4.20 Perform the test as follows. 

4.19 This test measures the frequency of the 
transmitter clock signal, DB (SCT), on the 

transmitter signal element timing lead. 

SlrEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Ensure that following options are installed in 
data set: 

Compromise equalizer in 
For DS 208B-Ll, S2C up 
For DS 208B-L1A or -LIB, S2B down and 
S2C up (8-dB slope) or S2B up and S2C up 
( 4-dB slope) 

CC (DSR) off in analog loop mode (S3A 
down) 

Manual answer (S3B up) 

Transmitter internally timed (S3C down) 

-3 dBm transmit level (SIA down; SIB up; 
SIC up; S2A down). 

3 Ensure that all switches on data set except 
"50" switch are in released (out) position. 
"50" switch may be depressed (in) or released 
(out). 

4 On DTS, enter 47 48 17 47. 

5 Press GO. 

VERIFICA TIC)N 

Display reads-
TEST SEQ: 

Display reads-
TEST SEQ: 47 48 17 47 

Display reads (briefly)
TEST COMPLETE 
Display then reads
SW CONN: X=?? Y=?? 
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STEP 

6 

7 

8 

ACTION 

Enter 04 03. 

Press GO. 

Press GO. 

9 Restore data set to pretest condition. 

K. CA-CF (RS-COD) Interval Test 

4.21 This test measures the interval between CA 
(request-to-send) and CF (carrier on). 

STEP 

1 

ACTION 

Ensure that initial test setup described m 
paragraph 4.10 has been performed. 

2 Depress AL switch on data set. 

3 On DTS, enter 31. 

4 Press GO. 
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VERIFICATION 

Display reads (briefly)
SW CONN: X=04 Y=08 
Display then reads-
SW CONN: X=?? Y=?? 

Display reads (briefly)
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (briefly)-
CROSS CONNECTIONS MANUALLY SET 

Display then reads transmitter clock frequency 
in h,irtz. 

Requirement: 4799 to 4801 Hz. 

Display reads (briefly)-
TEST INTERRUPTED 

For Version 2 and higher DTS: 
Display then reads (briefly)-
GROSS CONNECTIONS MANUALLY SET 

Display then reads (briefly)-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

4.22 Perform the test as follows. 

VERIFICATION 

Display reads-
TEST SEQ: 

Display reads
TEST SEQ: 31 

Display reads RS-RLSD (CA-CF) interval in 
milliseconds. 



STEP ACTION 

Note: To repeat test, press A. 

, 5 Release AL switch on data set. 

DS 2088 2-48 
ISS 2, SE:CTION 592-030-501 

VERIFICA TIC)N 

Requirement: 46.0 to 56.0 ms. 

L. Analog Loopback Start-Up Test 4.24 Perform the test as follows. 

4.23 This test checks the ability of the data set 
to begin error-free transmission. 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Depress AL switch on data set. 

3 

4 

5 

6 

7 

,8 

On DTS, enter 67. 

Press GO. 

Enter 2. 

Enter 2. 

Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

VERIFICA TIC)N 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 67 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads-
TRMT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 

Display reads-
ELK RCVD=0000 ERR=0000 * =0000 
From this point, ELK RCVD display counts 
number of blocks received', ERR display counts 
number of received bloc:ks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Requirement: Zero count on ERR and * 
displays. 
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STEP ACTION 

9 Release AL switch on data set. 

VERIFICATION 

M. End-to-End Start-Up Test controlling station. This station has operating 
control of the test. 

4.25 This test checks the ability of both data 
sets to begin error-free transmission. In 

this test, one end is arbitrarily selected as the 4.26 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-up test. 

Note: Procedure at controlled station must 
be performed first. 

At controlled station, perform Steps 2 
through 7. 

2 

3 

4 

5 

6 

7 
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Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 68. 

Press GO. 

Enter 2. 

Place data set in data mode. 

Press A. 

Note: When A is pressed in Step 14, a 
count may appear on BLK RCVD, ERR, and/ 
or * display. If this occurs, press C to clear 
displays. 

VERIFICATION 

Display reads
Tli:ST SEQ: 

Display reads
Tl~ST SEQ: 68 

Display reads-
l==ONE WAY 2=IR SW 3=IR CONT 

Display reads
PRESS A TO START 

O:1 DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

Display reads-
BLK RCVD=0000 ERR=0OO0 * =0000 
After A is pressed at controlling station, BLK 
RCVD display counts number of blocks received, 
ERR display counts number of received blocks 
in error, and * display counts number of 
tb1es DTS transmitted a block but did not 
receive a block. All displays stop counting 
wh.en D is pressed at controlling station. 

Requirements: Count of less than 2 on 
ERR display and zero count on * display. 



STEP ACTION 

At controlling station, perform Steps 8 
through 15. 

8 

9 

10 

11 

12 

13 

14 

15 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 67. 

Press GO. 

Enter 2. 

Enter 2. 

Place data set in data mode. 

Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

OS 208B 2-48 
ISS 2, SECTION 592-030-501 

VERIFICA lrlON 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 67 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads-
TRMT: l=MAN 2=TIMIW 3=SW CARR 

Display reads
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

Display reads-
BLK RCVD=0OO0 ERR=000O * =0000 

Note: From this point, ELK RCVD display 
counts number of blocks received. ERR 
display counts number of received blocks in 
error, and * display counts number of times 
DTS transmitted a block but did not receive 
a block. 

Requirement: Count of less than 2 on 
ERR display and zero count on * display. 
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N. End-to-End Block Error Test 

4.27 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are also 
checked. This test is also used to select the best 
slope compromise equalizer option. Identical test 

data is generated by 9:~lA DTSs at both data sets. 
This data is transmitted by one of the data sets 
and compared to the data generated by the DTS 
at the receiving data set. Data errors are indicated 
by the DTS display. 

4.28 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange an end-to-end block 
error test. 

Note 1: If distant station is not equipped 
with a 921A DTS, use a test set that provides 
at least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

Note 2: Procedure at transmitting station 
must be performed first. 

At transmitting station, perform Steps 2 
through 6. 

2 

3 

4 

5 

6 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 53. 

Press GO. 

Enter 5. 

Place data set in data mode. 

At receiving station, perform Steps 7 
through 19. 

7 Ensure that 4-dB slope compromise equalizer 
option (S2B up; S2C up) is installed in data 
set. 

8 
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Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 53 

Display reads (briefly)
SELECT ERROR TES'r 
Display then reads-
D= DT O=SP l=MK 2=2047 5=511 6=63 

Display reads-
511 BIT ERROR TEST 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read-
511 BIT ERROR TEST 

Display reads
TEST SEQ: 



STEP 

9 

11 

12 

13 

14 

15 

ACTION 

Enter 54. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Place data set in data mode. 

Enter 0600. 

Note: To perform functions listed below, 
press associated key. Keys A through D 
function at receiving station only. Keys E 
and F function at transmitting station only. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 

DS 208B 2-48 
ISS 2, SE:CTION 592-030-501 

VERIFICA Tl()N 

Display reads
TEST SEQ: 54 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefiy)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
???? SECONDS 

Display reads (briefly)-
0600 SECONDS 
Display then reads-
BLK RCVD=OO00 ERR=0000 

Note: From this point, display counts number 
of blocks received and number of blocks in 
error. If sync is lost during test, display 
flashes OSYN. If this occurs, test must be 
repeated by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 30. Record block errors. 
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STEP ACTION 

C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

16 Install 8-dB slope compromise equalizer option 
(S2B down; S2C up) in data set. 

17 On DTS, press TST and repeat Steps 9 through 
15. 

18 If 8-dB slope compromise equalizer option 
produced fewer block errors than 4-dB slope 
compromise equalizer option, leave 8-dB option 
installed in data set. 

19 If 4-dB slope compromise equalizer option 
produced the same or fewer block errors than 
8-dB slope compromise equalizer option, install 
4-dB option (S2B up; S2C up) in data set. 

20 Perform the end-to-end block error test in 
the opposite direction. The receiving station 
now becomes the transmitting station. 

0. Repair Test 

4.29 This test provides a method for isolating a 
data set trouble to a single circuit pack (CP). 

Table B lists the individual tests in the sequence 
in which they are to be performed, and also lists 
the associated CPs that might be defective if the 
test fails. 

4.30 If the data set fails a test listed in Table B, 
proceed as follows. 

(1) Refer to list of CPs associated with test 
that failed. 

(2) Replace first CP in list and repeat test. 
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VERIFICATION 

(3) If data set still fails test, restore original 
CP in data set. 

(4) Continue replacing, testing, and restoring 
CPs in sequence in which they are listed 

until data set passes test. The last CP replaced 
is cause of trouble. 

Note: If CP HG19, HG24, or HG~!5 is 
replaced, install correct options before proce,~ding. 

(5) If all CPs have been replaced and cause of 
trouble has not been found, notify supervision. 



TABLE B 

REPAIR PROCEDURES 

CP REPLACEMENT SEQUENCE 
TEST 

DS208B-L1 DS 208B-L1A 

HG18 HG18B 
HG19 HG24 

Automatic Answer 
HG22 HG22 
HG16 or HG16B HG16 or HG16B 
HG5 HG5 
HG21 HG21 

HG6 HG6 
HG20 HG20 

CA-CB (RS-CS) Interval 
HG5 HG5 
HG19 HG24 
HG21 HG21 
HG22 HG22 

HG19 HG24 
HG18 HG18B 

Transmitter Output HG16 or HG16B HG16 or HG16B 
HG22 HG22 
HG5 HG5 

HG21 HG21 
Transmitter Clock HG5 HG5 

HG18 HG18B 

HG20 HG20 
HG4 HG4 
HG22 HG22 

CA-CF (RS-COD) Interval HG14 or HG14B HG14 or HG14B 
HG18 HG18B 
HG16 or HG16B HG16 or HG16B 
HG2 HG2 
HG19 HG24 

HG19 I-IG24 
HG18 I-IG18B 
HG4 HG4 
HG20 HG20 
HG3 HG3 
I-IG17 HG17 
HG21 HG21 
HG2 HG2 

Analog Loopback Start-Up 
HG14 or HG14B HG14 or HG14B 
HG22 HG22 
HG15 or HG15B HG15 or HG15B 
HG12 (No. l) HG12 (No. 1) 
HG12 (No. 2) HG12 (No. 2) 
HG13 HG13 
HGll HGll 
HG16 or HG16B HG16 or HG16B 
HG5 HG5 
HG6 HG6 

DS 2088 2-48 
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llS 208B-L1B 

HG2:5 
HG2:2 
HG16B 
Hm:6 
nm:1 

nm:6 
nm:o 
Hm:5 
nmn 
HG22 

Hm!5 
HG16B 
HG22 
HG26 

HG21 
HG'.rn 

HG20 
HG4 
HG22 
HG14B 
HG'.!5 
HG16B 
HG'.! 

HG'.!5 
HG4 
HG:!O 
HG3 
HG'.!6 
HG:n 
HG2 
HG14B 
HG22 
HG15B 
HG12 (No. 1) 
HG12 (No. 2) 
HGta 
HGll 
HGl6B 
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5. REFERENCES 

5.01 Additional information concerning the testing 
of DS 208B-type is contained in the following 

publications: 

SECTION 

107-402-100 

314-205-501 

Page 24 
24 Pages 

TITLE 

921A Data Test Set-Description 
and Operation 

Data Systems-DATAPHONE® 
Service and Data Access 
Arrangements on Direct Distance 
Dialing Network-Test Require
ments for Subscriber, Foreign 
Exchange, and Remote Exchange 
Lines 

SECTION 

592-030-500 

592-030-100 

592-030-150 

592-030-200 

TITLE 

Data Set 208B-Type-Transmitter
Receiver-Test Procedures Using 
914-Type Data Test Set 

Data Set 208B-Type-Transmitter
Receiver-Description and Operation 

Data Set 208B-Type-Transmitter
Receiver-Supplementary Infor
mation 

Data Set 208B-Type-Transmitter
Recei ver-Installa tion and 
Connections 

5.02 Detailed information concerning DS 208B-type 
i,: contained in CD- and SD-1D242-01. 
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DATA SET 209A-L1 

TRANSMITTER-RECEIVER 

DESCRIPTION AND OPERATION 

CONTENTS 

1. GENERAL 

PAGE arrows ordinarily used to denote changes have been 
omitted. 

1.03 The following is a technical specification 
2. DESCRIPTION 2 summary for DS 209A-Ll. 

PHYSICAL DESCRIPTION 

FUNCTIONAL DESCRIPTION 

A. Test Modes 

B. Customer Interface 

C. Telephone Line Interface 

D. Customer Options 

E. Telco Options 

3. OPERATION 

4. REFERENCES 

1. GENERAL 

2 

7 

7 

8 

8 

8 

8 

11 

11 

1.01 This section contains the physical and 
functional descriptions as well as operating 

procedures for data set (DS) 209A-Ll. Other than 
a brief description of interface signals and customer 
options. information pertaining to the customer-provided 
equipment (CPE) is not given. Detailed information 
pertaining 1.,, : JS 209A-Ll is contained in Section 
592-032-150. 

1.02 This section is reissued to incorporate 
information previously contained in Section 

592-032-101. The detailed functional description 
and data set option information previously contained 
in this section are now included in Section 592-032-150. 
Since this reissue constitutes a general revision, 

Data Rate: Multiples of 2400 bps up to 
maximum of 9600 bps 

Operation: Synchronous, binary, serial 

Channel Requirements: 3002-type 4-wire 
PL with high performance data conditioning 
(Dl-type); no C-type conditioning required 

Interface Voltages: Per EIA Standard 
RS-232-C 

Transmitter Output Level: 0 dBm 

Receiver Input Level: -16 dBm ± 7 dBm 

Line Impedance: 600 ohms 

Operating Mode: Duplex or half duplex 

Timing: Internal or external. 

1.04 The data set contains a multiplexing capability 
which provides data channels in multiples 

of 2400 bps up to 9600 bps as follows: 

• One 9600-bps channel 

• One 7200-bps and one 2400-bps channel 
(72/24) 

• Two 4800-bps channels (48/ 48) 

• One 4800-bps channel and two 2400-bps 
channels (48/24/24) 

• Four 2400-bps channels (24/24/24/24). 

NOTICE 
Not for use or disclosure outsidL• tlw 

Bell System c.1 xcept under written agreement 

Printed in U.S.A. Page 1 
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These channels can interface with CPE or can be 
extended with DSs 201C-type, 208A-type, or 
209A-Ll. 

1.05 DS 209A-Ll has the capability of operating 
in DDD backup. The data set will reduce 

maximum operating speed in DDD backup from 
9600 bps to 4800 bps as determined by the DBUl 
lead from the data auxiliary set. In DDD backup, 
the data set contains a multiplexing capability which 
provides data channels as follows: 

• One 4800-bps channel 

• Two 2400-bps channels. 

These channels can interface with CPE or can be 
extended with DSs 201C- or 208A-type. The 
automatic reduction of maximum operating speed 
can be overridden by modification of the telephone 
interface cable as described in Section 592-032-200. 

1.06 Due to the multiplexing capability provided 
by DS 209A-Ll, many different system 

applications are possible. Some typical applications 
are as follows: 

• Point-to-Point-Data is exchanged between 
two points at the rate of 9600 bps. 

• Point-to-Point Multiplexing-Up to four data 
channels as described in 1.04 are provided 
using only one voicegrade facility. For this 
application, the CPE must be located within 
50 feet of the data set 209A-Ll. 

• Many-Point Multiplexing-Functionally, this 
arrangement is similar to point-to-point 
multiplexing, except the CPE may be located 
an arbitrary distance from DS 209A-Ll. 
DSs 201C-type, 208A-type, or 209A-Ll (7200 
bps) are used to provide the extended distance 
from CPE to DS 209A-Ll. 

• One-to-Many Multiplexing-This arrangement 
provides operation with a single CPE port 
at one location and multiple CPE ports at 
the remote location. For example, one 
CPE port may supply 9600 bps, time-division, 
multiplexed data to a DS 209A-Ll for 
transmission to a remote DS 209A-Ll. The 
remote DS 209A-Ll will demultiplex the 
received 9600-bps data into two channels of 
4800 bps. 
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• Digital Data System Subrate Off-Net Extension 
Se~vice-Access to the synchronous DDS is 
provided in remote areas not served directly 
by the DDS. Data set 209A-Ll can be used 
to connect the customer to the nearest 
DDS hub office. 

1.07 When DS 209A-Ll is used in a multiplex 
system, idle (unused) ports are permitted 

to be umerminated. For example, a point-to-point 
multiplexing system may use only three of the 
available channels, while the fourth channel is idle 
and unterminated. 

2. DESCRIPTION 

PHYSICAL DESCRIPTION 

2.01 DS 209A-Ll (Fig. 1) consists of a transmitter, 
receiver, and control circuits which are 

mounted on 19 KD-type plug-in circuit packs. The 
exterior of the data set consists of front and rear 
molded black plastic faceplates mounted on an 
extruded aluminum housing with a brushed finish. 
The overall dimensions of the data set are 
approxin°.ately 20-1/2 inches across the front, 5 
inches high, and 13-1/2 inches deep. The weight 
is approximately 42 pounds. 

2.02 The data set is primarily intended for desk 
top mounting, but with the addition of 

D-180556 mounting brackets, it may be mounted 
in a 23-inch rack. 

2.03 The data set will operate in an environment 
of 20 to 95 percent relative humidity from 

40 to 75'F, or 20 to 40 percent relative humidity 
from 75 to 120°F. For intermediate temperatures, 
the maximum allowable relative humidity can be 
determined using a linear interpolation between 
these limits. 

2.04 The data set is provided with four customer 
interface connectors, a TEL interface 

connecto1·, and a power cord connector located at 
the rear of the set, as shown in Fig. 2. Customer 
interface connectors 1, 2, 3, and 4 are KS-19087-12 
and provide the digital interface leads for interface 
with CPE or extension data sets. The CPE must 
be equipped with a cable terminated in a Cinch or 
Cannon DB-19604-432 plug wired in accordance with 
Table A. The TEL interface connector is a 
KS-19088-12 and provides the interface for connection 
to the 4··wire PL channel. The TEST connector, 
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PIN 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

15 

16 

17 

18 

21 

24 

25 

FUNCTION 

Frame Ground 

Send Data 

Receive Data 

Request to Send 

Clear to Send 

Data Set Ready 

Signal Ground 

Carrier On Delayed 

+12 

-12v 

Equalizer Mode 

Serial Clock Transmit 

Divided Clock Transmit 

Serial Clock Receive 

Divided Clock Receive 

Signal Quality Detector 

TABLE A 

CUSTOMER INTERFACE 

DATA SET 209A·L 1 
MNEMONIC 

FG 

SD 

RD 

RS 

cs 

DSR 

SG 

COD 

CI9 (+12V) 

Cll0 (-12V) 

QM 

SCT 

DCT 

SCR 

DCR 

cov 

Serial Clock Transmitter External SCTE 

+5V CI25 (+ 5V) 

Note 1: Available only at customer interface 1. 

EIA DESIGNATION 
NOTES 

IRS-232-C) 

AA 

BA 

BB 

CA 

CB 

cc 

AB 

CF 

Reserved for Data 
1 

Set Testing 

Reserved for Data 1 
Set Testing 

Unassigned 1,2 

DB 

SBB 3 

DD 

Unassigned 1,2 

CG 

DA 

Unassigned 1,2 

Note 2: These pins are unassigned by RS-232-C. DS 209A-Ll provides these functions to 
the leads of connector 1 only. Refer to 2.15. 

Note 3: DS 209A-Ll provides a DCT signal on this pin of connecto, 1 only. RS-232-C 
assigns SBB to this pin. Refer to 2.15. 



which is accessible by removing the rear faceplate, 
is a KS-19087-L3 and provides manufacturing testing 
capability, as well as connection for the liiGA test 
set. The power cord connector is a twist-lock type 
to accept the KS-14532-L24 cord provided with the 
data set. 

2.05 Data set power is provided by the internally 
mounted 112A power unit, which provides 

+ 12, -12, and + 5 volts. The power unit requires 
an input of 105 to 130 volts ac power at 57 to G8 
Hz. Power consumption is approximately 95 watts 
(324.2 BTU /hr). 

2.06 The data set power unit is protected by a 
circuit breaker mounted on the backplane 

inside the rear faceplate. In addition, the power 
unit is protected by a self-resetting thermal switch 
to prevent overheating. The data set cooling fan 
is protected by a fuse which is also mounted on 
the backplane. Locations of the circuit breaker 
and fan fuse a1·e shown in Fig. 2. 

2.07 The multiplex selector switch which extends 
through the bottom of the data set is 

accessible from the front of the data set (Fig. 1). 
The switch is a G-position continuous rotary-type 

DS 209A-L 1 2-50 
ISS 1., SECTION 592-032-100 

which selects the multiplex rnodf of operation and 
illuminates the respective multiplex status indicator. 
Each of five switch positions selects a unique 
multiplexing mode (see Table B). The sixth position 
is used only for manufacturing testing. 

2.08 Current factory models of DS 209A-Ll are 
equipped with a guard to prevent inadvertent 

operation of the multiplex selector switch. Earlier 
production models can be equipped with a guard 
at telco expense. Refer to Section 5\)2-032-200 for 
ordering and installation information. 

2.09 The multiplex status indicators consist of 
four light-emitting diodes (LEDs) which are 

visible through translucent designations located on 
the data set front faceplate. These LEDs indicate 
the position of the multiplex selector switch as 
follows: 

• 9G-This indicator is lighted when the data 
set is capable of operating with one channel 
at 9600 bps. 

• 72-This indicator is lighted when the data 
set is capable of operating with one channel 
at 7200 bps and one channel at 2400 bps. 

TABLE B 

LIGHTED MULTIPLEX STATUS INDICATORS 

MULTIPLEX STATUS INDICATORS INTERFACE CONNECTOR 
MULTIPLEX 

SWITCH PL AND 9600-BPS 4800-BPS DDD 
POSITION DDD OPERATION BACKUP OPERATION 1 2 3 

1 96 48 96* - -

2 72 & 24 24 72t 24 -

3 48 24 48t 48t -

4 48 & 24 24 48t 24 24:j: 

5 24 24 24 24 24:j: 

6 None None - - -

* Operates at 4800 bps when DBUl telephone interface lead is closed. 
t Operates at 2400 bps when DBUl telephone interface lead is closed. 
:j: Not operational when DBUl telephone interface lead is closed. 

4 

-

-

-

-

24:j: 

-
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• 48-This indicator is lighted when the data 
set is capable of operating with two channels 
at 4800 bps or one channel at 4800 bps, 
and two channels at 2400 bps. 

• 24-This indicator is lighted when the data 
set is capable of operating with one channel 
at 7200 bps and one channel at 2400 bps; 
or one channel at 4800 bps and two channels 
at 2400 bps; or with four channels at 2400 
bps. 

2.10 Data set 209A-Ll is equipped with seven 
status indicators which monitor the power 

unit and certain interface leads. The status indicators 
are LEDs which are visible through translucent 
designations located on the data set front faceplate. 
Data set status indicators are as follows: 

ON-This indicator is lighted when the 
power cord is plugged into a 105- to 1:30-volt 
ac, 57- to G3-Hz source. 

MR-This indicator monitors the status of 
the data-set-ready (CC) leads and is lighted 
whenever the CC leads are in the on 
condition. When a data auxiliary set (DAS) 
is used (option YI) and is in the test mode, 
or when the data set is in the self-test (ST) 
or digital loop-back (DL) test mode, the MR 
indicator is off. When the data set is in 
the analog loop-back (AL) mode, the MR 
indicator is off except when the 
DSR-on-in-AL-mode option (YM) is used. 

RS-This indicator monitors the status of 
the request-to-send (CA) signal. In normal 
operation, this indicator is lighted whenever 
one or more of the active CA leads are in 
the on condition. When the data set is 
optioned for continuous request-to-send (option 
XI), the RS indicator is continuously lighted. 

CS-This indicator monitors the condition 
of the clear-to-send (CB) leads and is lighted 
whenever one or more of the active CB 
leads are in the on condition. This indicates 
that the data set is ready and will transmit 
the data present on the corresponding send 
data (BA) leads. 
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CO-This indicator monitors the condition 
of the carrier-on (CF) signal and is lighted 
whenever the CF leads are in the on 

condition. This indicates that the receiver 
has detected a signal on the line which is 
w:thin the data band. 

E:R-In the data mode this indicator monitors 
the condition of the equalizer mode (QM) 
interface lead of connector 1. The ER 
indicator is lighted whenever the CO indicator 
is off. When the CO indicator jg lighted, 
the ER indicator is lighted, provided the 
QM interface lead is in the off condition. 
This indicates marginal performance of the 
data set due to either excessive channel 
impairments or a faulty data set, and that 
the automatic adaptive equalizer is in need 
of retraining. Data received on the received 
dc,ta (BB) lead during this period is not 
va.lid. When the ST switch is depressed, 
the ER indicator is conditioned to light for 
approximately 100 ms when each bit error 
is received. 

TM-This indicator is lighted when any of 
the test switches (LP, AL, ST, DL) are 
depressed. 

2.11 Data set 209A-Ll is provided with four test 
switches which are accessible through the 

front faceplate. The switches are depress-to--operate 
and depress-to-release type with the exception of 
the LP (lamp test) switch, which is nonlocking. 
Test switch functions are as follows: 

LP (Lamp Test)-This switch, when depressed, 
lig:hts all status indicators (LEDs) with the 
exception of the ON indicator (which should 
be lighted whenever power is applied to 
the data set). Depressing this switch does 
not affect data set operation. 

AL (Analog Loop-Back)--This switch, when 
depressed, loops back the transmitter to 
the receiver through an internal attenuator 
on the line side. This permits testing of 
the local data set with self-contained test 
circuitry or with external test equipment 
through the customer interfaces. Depressing 
the AL switch lights the TM indicator and 
di,.ables the slaved transmit timing option 
(WI). The automatic retrain option is 
invoked. Unless the DSR-on-in-AL-mode 
option (YM) is installed, the MR indicator 
goes off and the data set ready (CC) leads 
turn off 



ST (Self Test)-This switch, when depressed, 
conditions the data set to transmit steady 
marks. The request-to-send (CA) lead is 
held on by this switch. The ER indicator 
blinks in response to the occurrence of error 
signals (spaces) on any of the receive data 
(BB) leads. Depressing the ST switch lights 
the TM indicator, disables the slaved transmitter 
timing option and the external timing option, 
extinguishes the MR indicator, and turns 
the CC leads off 

DL (Digital Loop-Back)-This switch, when 
depressed, causes a loop-back at the data 
set customer interface. Received data (BB) 
leads are connected to transmitted data (BA) 
leads; serial clock receive (DD) leads are 
connected to the serial clock transmit external 
(DA) leads; and the signal quality detector 
(CG) lead is connected to the request-to-send 
(CA) lead of connector 1. These interface 
leads are disconnected from the customer 
interface while the data set functions as a 
regenerator. This permits testing of the 
transmission facilities and both data sets. 
When the DL and ST switches are depressed 
jointly, the voltage at quality monitor 1 test 
point is applied to the send data (BA) leads. 
This facilitates compromise equalization of 
the data channel from a remote data set 
location. 

Note: The DL and AL test switches should 
not be operated simultaneously. 

FUNCTIONAL DESCRIPTION 

2.12 This part contains information pertaining to 
the data set test modes, interface leads, 

and options. Refer to Section 592-032-150 for a 
detailed functional description of the data set. 

A. Test Modes 

2.13 DS 209A-Ll provides three test modes which 
enable the customer or telco employee to 

test the data set in analog loop-back, digital 
loop-back, and end-to-end test modes. 

• Analog Loop-Back: The purpose of this 
test is to check the local data set by using 
any one of the following methods: duplex 
CPE, data set self-test feature, or a 914-type 
DTS. 

D5 209A-L 1 2-50 
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If the CPE requires that an Q!1 condition 
be present on the CC lead, the 
DSR-on-in-AL-mod'e option must be 
enabled. 

This test mode is entered by depressing 
the AL test switch, which disconnects the 
data set from the telephone line and loops 
the transmitter output back to the receiver 
through an internal pad. In this test mode, 
the ON, RS, CS, CO, and ER indicators 
operate as in the normal data mode. The 
MR indicator is off unless the DSR-on-in-AL
mode option is enabled, and the TM indicator 
is lighted. A self test of the data set 
without the use of additional test equipment 
can be initiated by depressing the AL switch 
and then the ST switch. The ST switch 
turns the CA lead on, turns the CC lead 
off, and conditions the BA lead to transmit 
steady marks. A received space represents 
an error, resulting in momentary illumination 
of the ER indicator. 

• Digital Loop-Back: The purpose of this 
test is to check, from one location, both 
data sets (local and remote) in conjunction 
with the transmission facility. This test 
can be performed with duplex CPE, the 
data set self-test feature, or a 914-type 
DTS. The test mode is entered by depressing 
the DL switch at the remote data set, which 
causes the remote data set to function as a 
regenerator. Test data from the CPE or 
the 914-type DTS can be transmitted by 
the local data set over the facility to the 
remote data set, looped back, and retransmitted 
to the local data set. A self test of the 
data channel without the use of additional 
equipment can be initiated by depressing 
the DL switch of the remote data set and 
then the ST switch of the local data set. 
Test data in the form of steady marks is 
transmitted by the local data set, looped 
Lack at the customer interface of the remote 
data set and retransmitted to the local data 
set. A received space represents an error, 
resulting in momentary illumination of the 
ER indicator at the local data set. The 
total error count (blinks of the ER indicator 
at the local data set) is a cumulative total 
of errors detected at the remote data set 
and errors detected at the local data set. 
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• End-to-End: The purpose of this test is 
to check the end-to-end performance of the 
data channel by using any of the following 
methods: duplex CPE, data set gelf-test 
feature, or a 914-type DTS. Test data is 
transmitted through the customer interfaces 
of both local and remote data sets. An 
end-to-end test utilizing the data set self-test 
feature can be initiated by depressing the 
ST switches of both data sets to condition 
them to transmit steady marks. A received 
space represents an error in one direction 
of transmission only and is shown by 
momentary illumination of the ER indicator 
at the receiving data set. The ON, RS, CS, 
CO, and TM indicators are light1id, while 
the ER and MR indicators are off. 

8. Customer Interface 

2.14 The customer interface is accessible through 
the four connectors (1, 2, 3, and 4) located 

at the rear of the data set. The connector pin 
numbers and the corresponding lead designations 
are given in Table A. For a detailed description 
of the interface leads, refer to Section 592-032-150. 
With the following exceptions, the interfaces are 
identical, independent, and functionally the same: 

• Divided clock receive (DCR), divided clock 
transmit (SBBJ, and equalizer mode (QM) 
interface leads are provided only to customer 
connector 1. 

• Test voltages +12V, -12V, and +5V are 
present at connector 1 only. 

• The serial clock transmit external (DA) 
interface lead of connector 1 is the only DA 
signal which can be used to externally time 
the data set. 

2.15 The four interfaces of DS 209A-Ll conform 
to the EIA Standard RS-232-C with the 

following exceptions. The exceptions occur only 
on connector 1, which provides four signals not 
defined in EIA RS-232-C. 

(a) On pin 11, no assignment is given in EIA 
Standard RS-232-C. DS 209A-Ll has provided 

the equalizer mode (QM) signal on this lead. 
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C. 

(b) On pin 16, EIA Standard RS-232-C calls for 
secondary received data (SBB) if the data 

set is equipped with secondary channel. DS 
209A-Ll has provided the divided clock transmit 
signal on this lead. 

(c) On pin 18, no assignment is given in EIA 
Standard RS-23!!-C. DS 209A-Ll has provided 

the divided clock receive (DCR) signal on this 
lead. 

(d) On pin 25, no assignment is given in EIA 
Standard RS-232-C. DS 209A-Ll has provided 

+5 volts (to connector 1 only) for data set testing 
by telco personnel. 

Tellephone Line Interface 

2.16 The telephone interface is accessible through 
the TEL connector (Fig. 2) at the rear of 

the data set. The connector pin numbers and the 
corresponding lead designations are given in Table 
C. 

D. Cu·stomer Options 

2.17 OS 209A-Ll is provided with a number of 
features which may be requested as options 

by the customer. A detailed description of these 
options i3 given in Sections 592-032-150 and 
592-03!!-200. All options, with the exception of 
the ground option, are added and removed by 
switches shown in Fig. 3 and Table D. Options 
installed in the data set should be identified on 
the option label which is attached to the front of 
the power unit. 

E. Tel.co Options 

2.18 In addition to the customer options, DS 
'.W9A-Ll provides the following options for 

selection by the telco employee. 

• DAS 828- or 829-type used 

• l-second holdover 

• Automatic equalizer retraining 

• Compromise equalizer. 



PIN NO. 

2 

3 

6 

7 

8 

9 

10 

11 

13 

14 

20 

TABLE C 

TELEPHONE LINE INTERFACE 

DESCRIPTION 

-12 volts de 

+5 volts de 

DBUl 

Data tip 1 (DTl) } 

Data ring 1 (DRl) 
Transmit Pair 

Data tip (DT) } 

Data ring (DR) 
Receive Pair 

TEK6} 
TEKS CC Lead Control from DAS 
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DBU2-With DBUl provides DDD backup control 

+12 volts de 

\ s, 52 53 55 56 / 

QPT!O"J SW TCHES 

Fig . 3-0ata Set 209A-L 1 With Faceplate Removed -Fro nt View 
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Pt,ge 10 

TABLED 

DATA SET 209A-L 1 OPTIONS 

SWITCH 
STRAP• 

OPTION FEATURE 
POSITION 

1 WM Compromise Equalizer Receive Phase HI 

2 WN Compromise Equalizer Receive Phase OUT 

3 WO Compromise Equalizer Receive Phase LO 

4 
Sl 

WKt Compromise Equalizer Receive Slope IN 

5 WLt Compromise Equalizer Receive Slope OUT 

6 WR Compromise Equalizer Transmitter Phase HI 

7 WS Compromise Equalizer Transmitter Phase OUT 

8 WT Compromise Equalizer Transmitter Phase LO 

1 WA Elastic Store Enable 1 IN 

2 - Not Used 

3 WC Elastic Store Enable 2 IN 

4 WF Elastic Store Enable 3 OUT 
S2 

5 WE Elastic Store Enable 3 IN 

6 - Not Used 

7 WG Elastic Store Enable 4 IN 

8 WH Elastic Store Enable 4 OUT 

1 WP:j: Compromise Equalizer Transmitter Slope IN 

2 - Not Used 

3 WQ:j: Compromise Equalizer Transmitter Slope OUT 

4 WB Elastic Store Enable 1 OUT 
S3 

5 - Not Used 

6 WO Elastic Store Enable 2 OUT 

7 - Not Used 

8 YJ DAS 828- or 829-Type Not Used 

11 YM DSR-ON-in·Analog-Loop Mode 

2 - Not Used 

3 XF 4-Wire Switched Carrier and Auto. Retrain 

4 YW 1-Second Holdover OUT 
S4 

5 YX !-Second Holdover IN 

6 XG 4-Wire Cont. Carrier and Auto. Retrain 

7 XH 4-Wire Switched Carrier No Auto. Retrain 

8 XI 4-Wire Cont. RS and Auto. Retrain 

1 - Not Used 

2 YC Internal Timing 

3 YD External Timing 

4 WJ Slave OUT 
S5 

5 WI Slave IN 

6 YI DAS 828- or 829-Type Used 

7 - Not Used 

8 YN DSR·OFF-in-Analog-Loop Mode 

* The option switch is numbered from top to bottom with the number 1 strap 
position at the top. 

t Option WK or WL must be installed. 

:j: Option WP or WQ must be installed. 



3. OPERATION 

3.01 Attendant operation of DS 209A-Ll is limited 
to the four test switches, the multiplex 

selector switch, and observation of the status 
indicators. The data set is in data mode under 
the following conditions: 

• All test switches are in the out position. 

• ON and MR status indicators are lighted. 

• The multiplex selector switch is in the proper 
position and the respective multiplex status 
indicator is lighted. 

3.02 The data set is in the test mode when any 
one of the test switches is depressed and 

the TM status indicator is lighted. Refer to Section 
-592-032-500 for detailed information concerning the 
use of these test switches. 

• Momentarily depress thE' LP switch to light 
the status indicators for test purposes. 

• Depress the AL switch to initiate an analog 
lnop-back test. 

• Depress the DL switch to initiate a digital 
loop-back test. 

• Depress the ST switch on the local data set 
and have the DL switch on the remote data 
set depressed to initiate a self test indPpendent 
of external test equipment. 

4. REFERENCES 

4.01 Documents listed in this part contain 
information pertaining to DS 209A-Ll. 

4.02 The following BSPs are listed for reference. 

SECTION 

167-440-203 

314-919-100 

590-002-115 

OS 209A-L 1 2-50 
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Tll"LE 

112A Power Unit-Identification, 
Installation, and Connection 

Digital Data System-Subrate 
Off-Net Extension Arrangement
Description 

\!600-Bits Per Second (BPS) 
Multiplexing Service Using Data 
Set 209A-Ll--Reference Guide 

Data Set 209A-LJ-Transmi.tter-Receiver 

592-032-180 

592-032-200 

592-032-300 

.592-032-500 

666-511-.504 

999-100-143 

Summarizing Specification 

Installation and Connections 

Maintenance 

Test Procedures 

Test of Data Services Provided 
by Data Set 209A-Ll From a 
Private Line Test Room 

How to Operate Manual 

Data Auxiliary Set 828A 

598-080-100 Description and Operation 

Data Auxiliary Set 829-Type-Channel Interface 
Units 

598-082-100 Description 

Data Auxiliary Set 829-Type-Supp/ementary 
Functions 

598-082-101 

598-082-102 

Description 

Installation and Connections 

4.03 Detailed information pertaining to DS 209A-Ll 
is contained in CD- and SD-1D249-0l. 
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DATA SET 209A-L1 

TRANSMITTER-RECEIVER 

INSTALLATION AND CONNECTIONS 

CONTENTS 

l. GENERAL 

PAGE 1.02 This section is reissued to incorporate 
information previously contained in Section 

592-032-101. Data set option descriptions have 
been removed from Section 592-032-100 and included 

2. OPTIONS 4 in this section. This issue contains connections to 
provide alternate switched network backup using 

A. Customer Options 4 data auxiliary sets (DAS) 829- or 828A-type and 
828C. Since this issue constitut,es a general revision, 

8. Telco Options 13 arrows which are ordinarily used to denote changes 
have been omitted. 

3. CONNECTIONS 13 

4. MULTIPLE INSTALLATIONS 22 1.03 DS 209A-Ll should be installed in conformance 

I 5. INSTALLATION PROCEDURES 23 

A. Point-to-Point, Point-to-Point Multiplexing, 
and Digital Data System Off-Net 23 

8. Many-Point and One-to-Many Multiplex 
Systems 24 

6. REFERENCES 25 

1. GENERAL 

1.01 This section contains information concerning 
the installation and connection of data set 

(IDS) 209A-Ll for point-to-point, point-to-point 
multiplexing, and digital data system off-net service. 
foformation is included pertaining to the installation 
and connection of DS 209A-Ll for the following 
Ibultiplex systems: 

• Point-to-point multiplexing 

• Many-point multiplexing 

• One-to-many multiplexing. 

A description of the various systems using DS 
209A-Ll is provided in Section 592-082-100. Additional 
ilnformat.ion required when installing DS 201C, 
Z08A-L1A, or 209A-Ll (at 7200 bps) for extended 
$ervice is included in this section. 

with existing installation practices. Refer 
to the section entitled Data Sets--General Installation 
and Connection Information (590-020-200). DAS 
828- or 829-types are recommended for use with 
DS 209A-Ll. 

1.04 The data set operates in an environment of 
20 to 95 percent relative humidity from 40 

to 75°F, or 20 to 40 percent relative humidity from 
75 to 120°F. 

1.05 It is preferred that the data set be installed 
apart from the customer-provided equipment 

(CPE) on a nearby desk, table, stand, or in a Bell 
System-provided equipment cabinet. DS 209A-Ll 
must be located near the CPE, for the interface 
cord supplied by the customer must not exceed 50 
feet in length [to limit stray capacitance and to 
conform to Electronic Industries Association (EIA) 
standards]. To minimize inductive interference to 
data signals on the telephone (data) line, the line 
should not be carried in the same run as cable 
between the data set and CPE or lines connected 
to teletypewriter services. If this condition cannot 
be met, it will be necessary to run the telephone 
(data) line in type-SK (shielded) station wire 
between the data set and the cable distribution 
terminal or building entrance. Ground the shield 
at one end' only, preferably at the distribution 
panel. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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1.06 DS 209A-Ll requires an ac outlet to accept 
the 3-prong plug on the KS-14532-L24 power 

cord. To prevent the data set from being turned 
off accidentally, the outlet should not be under 
control of a switch. 

1.07 Four 25-pin KS-19087-L2 connectors are 
provided at the rear of the data set for 

connection to customer interfaces which conform 
to the electrical characteristics of EIA Standard 
RS-232-C. These connectors are designed to mate 
with a customer-provided Cinch or Cannon 
DB-19604-432 plug equipped with a DB-51226-1 hood 
and wired in accordance with Table A. Connection 
between the data set and DAS 829- or 828-type is 
made with an M8K cord which comes with the 
data set. 

1.08 Removal of the front faceplate is required 
for access to the option switch panel and to 

the circuit packs (CPs). This faceplate can be 
removed by gently squeezing it at top and bottom 
and pulling forward. To replace the faceplate, 
position it properly, gently squeeze at top and 
bottom, and push into place. 
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1.09 In order to gain access to the CPs, remove 
the front faceplate and CP locking bar. Each 

CP can be removed by pulling forward on the 
plastic tab. To replace the CP, align it in the 
proper 1,]ot and push gently into place. The locking 
bar should be reinstalled before replacing the 
faceplate. 

1.10 Current factory models of DS 209A-Ll are 
equipped with a guard to prevent inadvertant 

operation of the multiplex selector switch. Earlier 
production models can be equipped with a guard 
at telco expense by ordering: 

-~ Guard(s) Com. Code 841-571-7013. 

The guard can be installed on the data set housing 
using Dow-Corning 732 RTV adhesive, or equivalent. 
Clean both surfaces with alcohol before applying 
adhesive, and locate the guard approximately 
5/16-incb from the front edge of the data set 
housing. 



TABLE A 

CUSTOMER INTERFACE 

PIN 
FUNCTION DS 209A·L1 

NO. MNEMONIC 

1 Frame Ground FG 

2 Send Data SD 

3 Receive Data RD 

4 Request to Send RS 

5 Clear to Send cs 
6 Data Set Ready DSR 

7 Signal Ground SG 

8 Carrier on Delayed COD 

9 +12V CI9 (+12V) 

10 -12V cno (-12vJ 

11 Equalizer Mode QM 

15 Serial Clock Transmit SCT 

16 Divided Clock Transmit DCT 

17 Serial Clock Receive SCR 

18 Divided Clock Receive DCR 

21 Signal Quality Detector cov 

24 Serial Clock Transmitter External SCTE 

25 +5V CI25 (+5V) 

Note 1: Available only at customer interface 1. 

OS 209A-L1 2-51 
ISS 1, SECTION 592-032-200 

EIA DESIGNATION 
(RS-232-CJ 

NOTES 

AA 

BA 

BB 

CA 

CB 

cc 

AB 

CF 

Reserved for Data 
1 Set Testing 

Reserved for Data 
1 Set Testing 

Unassigned 1,2 

DB 

SBB 3 

DD 

Unassigned 1,2 

CG 

DA 

Unassigned 1,2 

Note 2: These pins are unassigned by RS-232-C. DS 209A-Ll provides these functions to the leads of 
connector 1 only. 

Note 3: DS 209A-Ll provides a DCT signal on this pin of connector 1 only. RS-232-·C assigns SBB to 
this pin. 
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,s1 S2 $3 S5 BS, 

OPTION SWITCHES 

Fig. 1 - Location of Option Switchos (Sheet 1 of 2) 

060 
070 
oso 

OPTION SWITCH 
NUMBERING 



usoc OPTION 
FEATURE 

REMOVE JACK 
IOECSN OESIG SWITCH POSITION 

I 07 WA ELASTIC STORE ENABLE 1 IN S3 4 

I DB WB* ELASTIC STORE ENABLE 1 OUT S2 1 
I D7 WC ELASTIC STORE ENABLE 2 IN S3 6 

DB WD* ELASTIC STORE ENABLE 2 OUT S2 3 

D7 WE ELASTIC STORE ENABLE 3 IN S2 4 

DB WF* ELASTIC STORE ENABLE 3 OUT S2 5 

07 WG ELASTIC STORE ENABLE 4 IN S2 B 

DB WH ELASTIC STORE ENABLE 4 OUT S2 7 

I C5 WI SLAVE IN SB 4 

I CS WJ* SLAVE OUT S6 5 

WK* COMPROMISE EQUALIZER RECEIVE SLOPE IN S1 5 
I WL COMPROMISE EQUALIZER RECEIVE SLOPE OUT S1 4 

WM COMPROMISE EQUALIZER RECEIVE PHASE HI S1 2 OR 3 

WN* COMPROMISE EQUALIZER RECEIVE PHASE OUT S1 1 OR 3 

WO COMPROMISE EQUALIZER RECEIVE PHASE LO S1 1 OR 2 

WP* COMPROMISE EQUALIZER TRMTR SLOPE IN S3 3 

WQ COMPROMISE EQUALIZER TRMTR SLOPE OUT S3 1 

i WR COMPROMISE EQUALIZER TRMTR PHASE HI S1 7 OR B 

I WS* COMPROMISE EQUALIZER TRMTR PHASE OUT S1 6 OR 8 
I 

WT COMPROMISE EQUALIZER TRMTR PHASE LO S1 6 OR 7 

1 

E10 XF 4W SWITCHED CARRIER ( SWITCHED RS) AND S5 60R70R8 
AUTO RETRAIN 

F11,E9 XG* 4W CONTINUOUS CARRIER ( SWITCHED RS) AND S5 30R70R8 
AUTO RETRAIN 

, E10 XH 4W SWITCHED CARRIER ( SWITCHED RS) AND S5 30R60RB 
NO AUTO RETRAIN 

F12,E1 XI 4W CONTINUOUS CARRIER ( CONTINUOUS RS) S5 30R60R7 
AND AUTO RETRAIN 

A1 YC* INTERNAL TIMING S6 3 

A2 YO EXTERNAL TIMING SB 2 

YI* OAS 828- OR 829-TYPE USED S3 8 

YJ DAS 828- OR 829-TYPE NOT USEO SB 6 

83 YM OSR ON IN ANALOG LOOP MODE SS B 

84 YN* OSR OFF IN ANALOG LOOP MODE S5 1 

YW 1-SECOND HOLDOVER OUT S5 5 

YX* 1-SECONO HOLDOVER IN S5 4 

* FACTORY INSTALLED. 

Fig. 1 - Location of Option Switches (Sheet 2 of 2) 
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INSTALL JACK 
PROVIDE 

SWITCH POSITION 

S2 1 ONE PER 
S3 4 STATION 

S2 3 ONE PER 
S3 6 STATION 

S2 5 ONE PER 
S2 4 STATION 

S2 7 ONE PER 
S2 8 STATION 

SB 5 ONE PER 
SB 4 STATION 

S1 4 ONE PER 
S1 5 STATION 

S1 1 

S1 2 
ONE PER 
STATION 

S1 3 

S3 1 ONE PER 
S3 3 STATION 

S1 6 

S1 7 
ONE PER 
STATION 

S1 B 

S5 3 

S5 6 
ONE PER 

S5 7 STATION 

S5 8 

SS 2 ONE PER 
SB 3 STATION 

SB 6 ONE PER 

S3 8 STATION 

S5 1 ONE PER 

SB 8 STATION 

S5 4 ONE PER 
S5 5 STATION 
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2. OPTIONS 

2.01 DS 209A-Ll is provided with a number of 
features by options which can be installed 

prior to placing the data set in service. The options 
to be installed in the data set should be specified 
on the service order. All options, with the exception 
of the ground option, are installed and removed 
with the switches shown in Fig. 1. Factory-installed 
options are indicated in Fig. 1 by an asterisk (*). 
Options installed in the data set should be identified 
on the option label attached to the front of the 
power unit. Recommended data set options for 
system applications are shown in Figs. 2, 3, and 
4. 

A. Customer Options 

2.02 Internal or External Timing: 

• With internal timing, the data set provides 
serial clock to the customer on the DB lead. 

• With external timing, the customer provides 
serial clock to the data set on the DA lead 
of connector 1 only. This clock must be 
2400, 4800, 7200, or !J600 Hz, depending 
upon the multiplexing arrangement, and 
must be stable to +2.5 X 10 -7 (+25 ppm). 
On data sets with-external timing, the DB 
signal is present and is phase-locked to the 
clock from the customer on the DA lead. 
If the elastic store enable 1 in option is 
used, external timing by the customer cannot 
be used. 

2.03 Data Set Ready (CC) ON in AL Mode: 
When the data set is in the analog loop-back 

test mode, the CC interface lead is normally off. 
Enabling this option permits the CC lead to remain 
off when the AL switch is depressed. This enables 
some duplex CPE to perform a loop-back test 
through the data set. 

2.04 Slave: When the slave option is installed 
in DS 209A-Ll, the recovered symbol clock 

of the receiver is internally connected to DA and 
the transmitter is timed from the receiver. This 
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option is recommended for use in many-point and 
one-to-many multiplexing systems. 

2.05 Elastic Store E11able: There are four elastic 
i;tores, one associated with each of the four 

interfa,~e connectors. The elastic store options 
compensate for timing phase differences between 
the BA and DB leads of DS 209A-Ll and the BB 
and DD leads of the extension data sets 
(201C/:!08A/209A). This option is recommended 
when DS 209A-Ll is installed in one-to-many or 
many-point multiplexing systems. 

2.06 Carrier Contro.l: 

• With the switched carrier and switched 
request-to-send option, the data set transmitter 
is under control of the CA lead. The data 
;;et transmitter turns off within 3.5 ms after 
CA turns off. The CA-CB delay for switched 
carrier can vary between 8 and 200 ms, 
depending on CPE control of the CA lead 
and the 150-ms retraining sequence induced 
by option XF. 

• With the continuous carrier and switched 
request-to-send option, the transmitter 
remains on continually and transmits MARK 
signals when CA is off. Each customer 
interface has a CA-CB delay of 8 ms. 
Continuous carrier operation (either XG or 
XI) is recommended for all system applications. 

• With the continuous carrier and continuous 
request-to-send option (XI), request-to-send 
is held on internally, and the transmitter 
remains on continuously and transmits MARK 
signals to maintain synchronization. The 
CB lead is on continuously except during 
an auto retrain sequence. 

Only one of the four carrier control options (XF, 
XG, XH, XI) should be installed per data set. 

2.07 Oround Option: When this option is 
installed, frame ground (AA) is strapped to 

signal ground (AB). This option is normally installed 
but can be disconnected by the installer if the 
customer specifies a different grounding arrangement. 
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4•WIRE PRIVATE LINE 

SELECT DA TA SET 209A OPTI ONS SELECT 

* 72/24, 48/48, MUL T I PLEX OPT I ON * 72/24, 48/-18, 
48/24/24, OR 4•24 48/24/24, OR 4•24 

INTERNAL TRANSMITTER TIM I NG INTERNAL 

CONTINUOUS CARR I ER CONTROL CONTINUOUS 

PER CPEs REQUEST•TO•SEND CONTROL PER CPEs 

ALL DI SABLED t ELASTIC STORES ALL DI SABLED t 
NOT PROV I OED t SLAVED TIMING NOT PROVIDED t 

PER CPEs 
DATA SET READY CONDITION 

PER CPE s 
IN AL MODE 

PER CPEs OR LOCAL 
GROUNDING 

PER CPEs OR 1,0CAL 
PRACTICE PRACTICE 

IN I - SECOND HOLDOVER IN 

* THE MULTIPLEX OPTION MUST BE THE SAME FOR BOTH DATA SETS. 
t REQUIRED OPTION. 

Fig. 2-Typical Options for Point-to-Point or Point-to
Point Multiplex Systems 
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SELfCT 
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0 OR 8 MS PER CP[ R[QU[ST TQ S(ND QP(IUTION SWITCHED* ~ 
IN l•SEC0N0 H0LDOHQ IN _ ] 

NOT usro * I NEW SYNC 

~iR~,i cc orr I ~~T~E~~r~:or CONDITION 1N 

PER CPE $ LOCAL 
PflACTrcr 

om«>TEJ 
SELECT 

[XT£RN.l.l * 
(QttTIN!J()IJ'S 

0 OR 7 MS Pfll 
CPC 

MOT USED* 
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GROUNOJNG 

! ~;~~o=;~ :;~~N~~~! 0~!.:n 
TIU,NS"IITT[ll TIMING 

C.l!H!l[R CONTRCL 

RfQUfST-TO-S[ND/CL(AP-TO-S(ND 
OCLAY 

NEW SYNC 

GROUNDING 

'NOT USED* 

! C( orr ,~ AL TEST 
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$ELECT 
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NOT IJSfD* 

AA CONNECTED Tp AB* 

srun j OAU SET 2c,g.1. OPllONS SEL(CT 
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CONTINuoust I l!fQUEST-TO-SENC CONTROL CONTINUOUS I 

" 2-40UT 
(rOR EXAMPLr SHO',,tl) 

PERU•[ ll POUtNG 
CENTRAL (FOR EX4MPL( 
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AA CONNECTED TO ,\!3 * ri;.-~--

El~STIC $TORES* 

SLAVED TIMINGt * 

QHA Sfl POQY CONO!T!ON 
INALT[STMODE 

GROUNDING 

f-SECONO HOLDOVER 

t NOT REQUIRED f)(([PT roR MULTIPOINT 

I &2 IN 
3&40UT 
(fORfXAMPLfSHO .... ) 
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[Corr INALTE5T 
MOOE* 

AA CONNECTfO TO ABM- . -,_---===i 
* SLAV[ TIMING IS US[O fN ONE 209.1. OR THE OTHER, EK.IT NOT 80TH. 
~ REOU:RED 

Fig. 3-Typical Options for Many-Point Multiplex System 
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NOT USEC* N[W SYNC 
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MOO( * IN AL TEST MOO( 
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(COLLOCATtO) OATA SET 201C OPTIONS ON 
SfLtCT N.ILTIPOINT txTtNSfON CHANNEL 

EXTEFlfUL* TRAHSMITT(R TIMING 

SWITCH([)* CARRIER CONTROL 

7 MS* REQUtST-TO--StNO/CLEAll·TO-S[NO 
DELAY 
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U CONNECTED TO AB* GROUNOING 

u, i-) 

p; ' -I u, --Oc z u, 
u, i-) 

,0 ~ 
')),. 
O• w ... 
i-) -;.. 
C 
0 

(11£..:lTt) 

SfLECT 

fXT[RMAL* 

SW!!OtEO A 

SWITCHED A ,. 
NOT USfO* 

cc ON OR cc orr 
PtRCPf 

PERCPEOR LOCAL 
PFU,CT!C( 

(R[MOTE) 
StLECT 

tXTCRNAL* 

SWITCHED* 

7 MS* 

NOT USEO* 

PERCPfOf!LOCAL 
Pf'iACTrC( 



"ti 
II 

CII 

" 
' .., 

CENTRAL ~ 
REMOTE 

4-WIRE PRIVATE LINE 

(CENTRAL) (REMOTE) 
SELECT DATA SET 209A OPTIONS 

SELECT 

96* MULTIPLEX OPTION ANY MULTIPLEX OPTION 

l NTERNAL * TRANSMITTER TIMING INTERNAL * 
CONTINUOUS CARR! :ER CONTROL CONTINUOUS * 

CONTINUOUS WITH EXTEN CHANNEL PER CPE REQUEST TO SEND CONTROL (CONT OR SWITCHED W/0 EXTEN CHANNEL) 

I IN* 
All OUT * ELASTIC STORES 2-4 OUT* 

(FOR EXAMPLE SHOWN) 

OUT SLAVED TIMING t t IN (WI TH EXTENSION CHANNEL) 
OUT (WITHOUT EXTENSION CHANNEL) 

PER CPE DA TA. SET READY CONDIT 1 ON 
CC OFF" IN AL TEST MOOE IN Al TEST MODE 

PER CPE OR LOCAL 
GROUND ING AA CONNECTED TO AB* (ONLY IF USED 

PR ACT I CE WITH EXTENSION) 

IN 
I- SECOND HOLDOVER IN 

* RtQUlRED 
t REQUIRED WHEN AT LEAST ONE EXTENSION IS USED 
t SLAVE TIMING IS USED IN ONE 209A OR THE OTHER, 

BUT NOT BOTH 

COLLOCATED 
DATA SET 

4-WIRE PRIVATE LINE 

~ 
REMOTE 
DATA SET 

WHEN AN EXTENSION CHANNEL IS USED, OPTIONS MUST BE SELECT[O IN THE 
COLLOCATED ANO REMOTE DATA SETS (EITHER 208A.OR 20IC). 

(COLLOCATED) DATA SET 208A OPTIONS ON (REMOTE) 
SELECT PT- TO- PT EX TENS I ON CHANNEL SELECT 

EXTERNAL * TRANSMITTER TIMING EXTERNAL * 
SWl TCHEO * CARR I ER CONTROL CONT I NUOUS 
SWITCHED* REQUEST-TO-SEND OPERATION 0 OR 8 MS PER CPE 
IN I -SECOND HOLDOVER IN 
NOT USED * NEW SYNC NOT USEO * 
CC Off IN Al TEST DATA SET READY (CC) CONDITION CC ON OR CC Off MOOE* J N Al TEST MOOE PER CPE 

AA CONNECTED TO AB * GROUND I NG PER CPE OR LOCAL 
PRACTICE 

(COLLOCATED) DATA SET 201C OPTIONS ON (REMOTE) 
SELECT PT-TO-PT EXTENSION CHANNEL SELECT 

EXTERNAL * TRANSMJ TTER Tl MING EXTERNAL * 
SWITCHED* CARR I ER CONTROL CONT I NUOUS 

7 MS* REQUES T-TO-SENO/CLE AR- TO-SENO 
0 OR 7 MS PER CPE DELAY 

NOT USED * NEW SYNC NOT USED * 
AA CONNECTED TO AB* GROUND I NG PER C PE OR LOCAL 

PR ACT I CE 

Fig. 4-Typical Options for One-to-Many Multiplex System 
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B. Telco Options 

2.08 In addition to the customer options, DS 
209A-Ll provides the following options for 

selection by the telco employee. 

2.09 DAS 828- or 829-Type Used: This option 
is installed when these DASs are used as 

terminations for the data channel. In normal 
operation, the DAS provides a contact closure 
between pins 11 and 13 of the telephone interface. 
Facility loop-back or alternate voice operation of 
the DAS opens this circuit and causes CC to turn 
off when this option is installed in DS 209A-Ll. 
When this option is not installed, the CC lead 
indicates only the status of DS 209A-Ll. 

2.10 1-Second Holdover: With this option 
installed, the CF lead remains on for 1 

second after loss of line signal. This allows the 
receiver to maintain synchronization and equalization 
with the distant-end transmitter for up to 1 second 
in the absence of a received line signal. This 
option is recommended when the distant-end DS 
209A-Ll is optioned for continuous carrier. 

2.11 Automatic Equalizer Retraining: With 
this option, the data set automatically 

resynchronizes and restarts the automatic equalizer 
when the received signal quality degrades to 
approximately 1 bit error in 100 bits of data. 
Duplex operation of the data channel is required 
to achieve automatic retraining. The retrain 
sequence causes CB and CF to turn off on the 
data set which requires reequalization, while only 
CB turns off on the distant-end data set. During 
retrain the oH state on any one of these leads is 
maintained for not more than 200 ms. The total 
time for auto retrain is less than 240 ms, excluding 
channel propagation delay tim'e. This option is 
required in either continuous carrier or continuous 
request-to-send operation. It is recommended in 
switched carrier operation, but not required. 

2.12 Compromise Equalizer: There are five 
transmitter equalizer settings and five receiver 

equalizer settings available. Fixed amplitude and 
delay equalization are selected by these settings. 
The proper equalizer setting depends on the 
characteristics of the transmission facility and is 
determined for each installation by minimizing a 
voltage magnitude at two signal quality test points 
during installation. Final equalizer setting must 
result in a test voltage of less than -2 volts. 

OS 209A-L1 2-51 
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Option WP or WQ must be installed to permit 
the data set transmitter to function properly. 
Likewise, option WK or WL must be installed to 
allow the data set receiver to function. 

2.13 When the data set is installed, it should be 
checked to verify that the correct options 

(per the service order) are connected before 
requesting a loop-back test from the serving test 
center (STC). 

2.14 Option strapping switches Sl and S2 are 
located on KD14 and KDl 7 CPs, respectively. 

Option strapping switches S3, S5, and S6 are 
located on KD18 CP. Each switch is divided into 
eight sections, numbered 1 through 8 from top to 
bottom. Options are installed or removed by 
inserting or removing shorting jacks on the option 
switches in accordance with Fig. 1. The data set 
is shipped with spare shorting jacks attached to 
the front of the data set heat sink. 

2.15 The data set is supplied from the factory 
with a strap at the bottom of the power 

supply terminal strip, which is located at the rear 
of the data set. This strap connects frame ground 
to signal ground and can be disconnected during 
installation if the customer specifically requests a 
different grounding arrangement. To disconnect 
the strap, loosen the screws, pull back on the 
strap until the connection is broken, and tighten 
the strap under the frame ground (FG) screw. 

3. CONNECTIONS 

3.01 This part contains the information for 
connecting DS 209A-Ll to DAS 829-type or 

to DAS 828A-Ll and 828C. For further information 
pertaining to these data auxiliary sets, refer to 
Part 6. 

3.02 Refer to Fig. 5 and 6 for connections 
between DS 209A-Ll and DAS 829-type. 

The data-only connection is shown in Fig. 5 and 
the data/voice connection is shown in Fig. 6. 
Additional information pertaining to DAS 829-type 
is contained in Sections 598-08:2-100 and 598-082-101. 

3.03 Refer to Fig. 7 and 8 for connections 
between DS 209A-Ll and DAS 828A-type. 

The data-only connection is shown in Fig. 7 and 
the data/voice connection is shown in Fig. 8. For 
further information pertaining to DAS 828A-type, 
refer to Sections 598-080-100 and 598-080-101. 
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DATA SET 
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f---
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11 ,--

13 f--

f---
14 ,--

Fig. 5-Block and Connection Diagram for Data Set 209A-l.1 Using DAS 829-Type-Data Only 
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,-----------7 I 45AI DATA MOUNTING 

565 HK 
TEL SET 

M8K CORD DATA 

) )>--=-'----"='------;~( L~--SE_T_...J 
209A-L! 

TEL SET 
CONNECTOR 

TO 4-WIRE [ : 
PRIVATE RI 
LINE --"-'---------' 

Tl -------------' 

0• 
'-----l-l--1-<0 I 

!,-----++----+<0 2 

--.~------H---<~03 
'--+------44----1-(05 

1----1-1----G 
117 VAC 

TAPE AND 
STORE 

6-F00T 
POWER 
CORD 

KS-21362-L I 
TRANSFORMER \18 INCH POWER CORD 

Fig. 6-Block Diagram for Data Set 209A-L 1 Using DAS 829-Type-Data/Voice 

3.04 Connection for DAS 829-type to provide 
alternate switched network backup is shown 

in Fig. 9. The 48Al data unit is required only 
when alternate voice is to be provided. 

3.05 Connections for DAS 828C to provide alternate 
switched network backup are shown in Fig. 10 

and 11. The connection for data-only is shown in 
Fig. 10, while the connection for data/voice is 
shown in Fig. 11. Additional installer wiring as 
shown is required to provide a dial backup indication 
to the DS 209A-Ll. 

3.06 DS 209A-Ll should always be installed at 
9600-bps dial backup capability. If external 

control of the data set transmission rate is desired 

by the customer, the 6017 AL key must be installed 
as shown in Fig. 12. When in the dial backup 
mode, the data set operates at 9600 bps if the 
switch is open and at 4800 bps if the switch is 
closed. 

3.07 When DS 209A-Ll is installed in a multiplex 
system using extension data sets 

(201C/208A/209A), one-half speed dial backup 
operation may inhibit some extension data sets from 
operating correctly. 

3.08 If DS 209A-Ll is to be installed without a 
DAS, connection to the locally engineered 

termination equipment may be accomplished by 
using a D-25D-61 cord and a H6E3 connector block. 
Refer to Fig. 13. 
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Fig. 7-Block and Connection Diagram for Data Set 209A-L 1 Using DAS 828A-L1-Data Only 
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Fig. 8-Block and Connecti~n Diagram for Data Set 209A-11 Using DAS 828A-11--Data/Voice 
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Fig. 9-Data Set 209A-L1 Used on 4-Wire Private Line With Alternate DOD Backup Using DAS 829-Type, 
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REQUIRED FOR OS209A·LI. 

4. REQUIRED ONLY IF CUSTOMER 
DESIRES EXTERNAL CONTROi.. OF 
OS SPEED IN ODD BACK UP MODE. 

828 TEL SET (P3) 

(ND CONNECT I ON) 

(NOTE 2) 

J2 

( NO CONNECT I ON) 

PIO 
T83 

828A 
DATA 
(J3) 

DATAT 
(Pl) 

P /0 DAS 
B28A 

PIO 
TBI 

13 

T] TO 4-1/IRE 1
c,
4_.__.,___R_ PRIVUE 

15 Tl LINE ,,__..___,_ __ 
10 6.+-4----RCCI 

P/0 T82 

Fig. 10-Data Set 209A-L 1 Used on 4-Wire Private Line With Alternate DDD Backup Using DAS 828A-Type 
and 828C-!lata Only 
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NOTES, IDS 20SA-L I 

I • ~~~E ~~;\:~:L !~ 1 ~~ R~~TEO --1, 'TEL 

IN SECT I ON 593-080-20 I • i y 
2. ADDITIONAL INSTALLER _j_ 

WIRING REQUIRED FOR 16017AL KEY----- 7

1 DS 209A-LI I 1400 HET I 
,3. REQUIRED ONLY IF CUSTOMER 14AX L_ (NOTE 3) ___ _) 

DESIRES CONTROL Of DS SPEED IM8K CORD 
IN DOD BACKUP MODE J_ A , t 825A AS REQUIRED 

~ - .:-OA_S_8_2_8C- - - - - -- ----ii-~-.. I ffill 
TEL SET CORD 

I 
~--~--~I 

568 HAA 
TEL SET 

I 

I 
I 

I 
I 

TEL 
(JI) 

>--

l= __ 

JUMPER P/0 TB3 
P2 (J2) 

·~ 

828A 
TEL 
(P3) 

I TEL 
(JI) 

2 (NOTE 2) 

P /0 DAS 828C 

DAS 828C-LI OR LIA (NOTE II ------------

OATAT 
(Pl) 

JUMPER P2 , 
37AI DATA UNIT ~ 

L ______ o_As 828A LI /2 OR LI A/2 

11 T 

0-1---+--+---J TO ODO 

c,I 2'H--+--+---~ LI NE I 

21 

0-1---+--+--T ] TO ODD 

:g. !.. LINE 2 

I ~/=-J 
(J3) 

P/0 

Fig. 11-Data Set 209A-L 1 Used on 4-Wire Private Line With Alternate DDD Backup Using DAS 828A-Type 
and 828C-Data/Voice 
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DAS 828 OR 829 6017AL KEY 

M8K CORD 
Pi (NOTE 2) 

OT 30 
I 

W/K ~ 

'--" 

OR 5 
2 BL/,/ 
~ 

'-' 

OT I 29 

3 W/0 
~ 

'-' 

DR I 4 

4 0/,1 
~ 

'-' 

TEK6 
;..,_ W/BR 

/ ~ 

TEK5 28 ' 
;. BR/,/ 

'--" 

7 W/G 

DBU2 26 ~ 

'-' 

DBUI 
G/,1 

8 
;,. G/,1 r. 

'--' 

(NOTE 3) 

(NOTE I) 

NOTES: 
I, LOCATE FOR CUSTOMER CONVENIENCE. 
2, CUT THE M8K CORD AND CONNECT TO THE 6017AL KEY AS SHOWN, 
3. BREAK CONTACT MUST BE WIRED TO TERMINALS 8 ANO 9. 

M8K CORO 
(NOTE 2) 

) 

, 
' 

'--' 

DS 209A-L 1 2-51 
155 1, SECTION 592-032-200 

TE:L 

I 
I 
I 
I 

9 ~ 
I 
I 

10 ~ 

I 

J 
I 

8~ 
I 
I 

II ~ 
I 

I 
13 ~ 

I 
14 f+ 

I 
I 

6 ~ 

I 
I 
I 

OS 209A·LI 

Fig. 12-Data Set 209A-L1 Bit Rate Control Wiring Using a 601.7AL l<.ey 
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[" :I 
TO PL 
TERMINATION 

ORI 

PART OF 66[3 
CONN BLOCK 

I 8 

20 

14 

16 

22 

9 

10 

8 

II 

13 
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14 

~ 

~ 
, 
' 
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0250-61 
COIIO 

OT 
,9 

OR 'I 

DTI _ 

ORI 
8 

TEK6/GRO ,
1 

TEK5 
I 

DBUI 

DATA SET 
209A•l.l 

f-----

0 f---

f---

f-

f----

3 f--

6 

DBU2 
I 4 f--

Fig. 13-Data Set 209A-Ll Connections to Locally Engineered Private Line Terminations Without DAS 8211- or 
829-Type 

4. MULTIPLE INSTALLATIONS 

4.01 There are two ways in which DS 209A-Ll 
can be installed in multiple installations. 

(a) Three data sets can be stacked vertically. 

(b) With suitable mounting brackets (D-180556), 
the data sets (including faceplates) can be 

mounted in a 23-inch rack mounting. The small 
right angle mounting flange can be assembled 
to the mounting bracket as shown in Fig. 14. 
If an adjustment to the depth at which the data 
set is positioned in the rack mounting is required, 
the small right angle mounting flange can be 
assembled to the mounting bracket by using the 
additional holes. 

4.02 When DS 209A-Ll are used with the mounting 
brackets, it is possible to mount the data 

sets in KS-20018 Bell System-provided equipment 
cabinets. Cabinets in which DS 209A-Ll are to 
be mounted must have a perforated rear cover 
and a translucent front cover. Two Bell System 
cabinets meet these requirements. The KS-20018-LllA 
cabinet provides mounting for three DS 209A-Ll 
and one 46Al data mounting for DAS 829-type. 
The KS-20018-L15A cabinet provides mounting for 
eight DS 209A-Ll and one 46Al data mounting. 
Both cabinets must be positioned at least 6 inches 
from the nearest obstacle to allow free air flow. 
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4.03 If the data sets are to be mounted on 
nonperforated shelves within a cabinet, the 

front cover of the cabinet must be removed. If 
the D-180556 mounting brackets are used, the front 
cover of the cabinet can be retained. 

4.04 When installing a multiple installation 
consisting of a maximum of eight data sets 

209A-Ll, it may be desirable to concentrate the 
8-lead telephone interfaces into a single 50-pin 
connector. The KS-21253-11 adapter provides this 
concentration. The adapter contains eight male 
50-pin plugs and one female 50-pin connector. The 
M8K cord is used to interconnect the data sets 
and the adapter. 

4.05 The DAS 828- and 829-types may also be 
concentrated in much the same manner by 

using the KS-21253-12 adapter. This adapter 
contains eight female 50-pin connectors and one 
male 50-pin plug. 

4.06 The two line interface adapters (KS-21253-11 
and -12) can be interconnected by the 

appropriate length of B25A cable as required. This 
method of interconnection makes use of the 
unassigned conductors in a B25A cable. This permits 
the use of one B25A cable to interconnect a maximum 
of eight data sets 209A-Ll with a maximum of 
eight DAS 828- or 829-type. 

4.07 When installing a multiple installation 
consisting of a maximum of 23 DS 209A-Ll 

equipped with dial backup capability, the 8-lead 
telephone interface can be concentrated by using 
two KS-21233-14 adapters. Refer to Section 
598-082-202 for additional information. 

5. INSTALLATION PROCEDURES 

5.01 After local equipment has been installed, do 
not ti·~n the system over for customer use 

until the c,,:1,plete system has been installed and 
tested end-to-end. Some multiplex systems involve 
equipment installation at remote locations and 
require coordination by the STC before the system 
becomes operational. 

DS 209A·L 1 2•51 
ISS :I, SECTION °592-032-200 

A. Point-to-Point, Point-to-Pc,int Multiplexing, and 
Digital Data System Off-Net 

5.02 Call the STC and verify that the 4-wire 
private line (PL) channel [equipped with 

high-performance data conditioning (Dl)] to be used 
with DS 209A-Ll meets the requirements given in 
Sections 314-410-105 and 314-H0-500. Requirements 
specified for the high-performance data conditioning 
(Dl) must be met to ensure that the tests 
recommended below will adequately test the data 
channel. Connections for the basic data station 
configurations are shown in Fig. 5 through 11. 
Install the DAS 828A-Ll or 829-type in accordance 
with Section 598-080-200 or 598-082-200, respectively. 

5.03 Refer to Fig. 1 for the locations and positions 
of the data set option switches which provide 

the options specified on the service order. The 
first data set installed must have the compromise 
equalizer slope option IN and the compromise 
equalizer phase option OUT for both the transmitter 
and receiver. 

Caution: Remove arid discard the foam 
packing material located inside the data 
set front faceplate. Also remove and 
discard the protectiv,e covering from the 
data set housing. Iftbe protective packing 
materials are not removed before operation, 
excessive heating will result. 

5.04 After the data set has been installed, it 
must be tested to determine if it is operating 

properly. Perform the appropriate installation tests 
specified in the test section (592-032-500). Test 
equipment required to perform the installation tests 
consists of 914-type data test set or a KS-14510-11 
VOM (or equivalent). 

5.05 Record the options that are installed in the 
data set in the appropriate blocks of the 

option label located on the power unit. 

5.06 Leave the copy of the DS 209A-Ll How to 
Operate Manual (9!l9-100-143) with the 

customer. 
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8. Many-Point and One-to-Many Multiplex Systems 

5.07 The telco engineer responsible for system 
layout must designate the control STC before 

either of these systems is installed. If possible, 
the control STC should have access to the 4-wire 
channel interconnecting the DSs 209A-Ll. The 
control STC specifies which data set is installed 
first and also coordinates testing of the multiplex 
system. 

5.08 Typical connection diagrams for many-point 
and one-to-many multiplex systems are shown 

in Fig. 15 and 16, respectively. Recommended 
options to be installed in the data sets are given 
in Fig. 3 and 4. In multiple installations of DS 
209A-Ll, the data sets at the same location should 
be equipped with identical options when possible. 
This facilitates change-out problems where data 
sets are patched from one channel to another for 
maintenance purposes. In these installations, the 
compromise equalizer adjustment should be determined 
at the remote data set. 

5.09 The M23B cord to CPE is 6 inches long 
and terminated in a 25-pin connector. This 

connector is designed to mate with a customer-provided 
Cinch or Cannon DB-19604-432 plug equipped with 
a DB-51226-01 hood. 

5.10 The M8M cord to the collocated data set is 
available in 4-foot and 10-foot lengths which 

are terminated in 25-pin plugs at each end. This 
cord interchanges the serial clock transmit external 
(DA) and the serial clock receive (DD) leads, which 
synchronizes the collocated data set clock to the 
DS 209A-Ll clock. It also interchanges the send 
data (BA) and receive data (BB) leads, and the 
request-to-send (CA) and carrier-on (CF) leads. 

5.11 A many-point or one-to-many multiplex system 
can be divided into three possible categories: 

• DS 209A with collocated 201C/208A/209A 

• DS 209A without collocated 201C/208A/209A 

• Remote extension 201C/208A/209A. 

Note: The collocated data sets are the 201C, 
208A, or 209A (at 7200 bps) which are at the 
same location as the 209A. 
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5.12 Data Set 209A With Collocated 
201C/208A/209A: The installation procedure 

is as follows: 

(1) Install DS 209A-Ll as directed in this section 
and test as directed in 592-032-500. 

(2) Pmiition the multiplex selector switch to the 
proper multiplex option. 

(3) After completing installation tests, connect 
M8M cord(s) to the appropriate data set 

209A-Ll interface connectors. 

(4) If collocated 201C/208A/209A sets have 
alr,eady been installed, also connect the M8M 

cord to these data sets. 

(5) If collocated 201C/208A/209A sets have not 
been installed, they should be installed next. 

Refer to Part 6 for the appropriate ESP numbers. 

Not,rJ: The collocated data sets must have 
the external timing option installed. 

(6) After installing the collocated data sets, 
connect the M8M cord between the 209A 

and the collocated data sets. 

Nofo: If the collocated 201C/208A data sets 
are a master (central) for an external multipoint 
polling system, the new sync not used option 
must be installed. 

5.13 DS209A WithoutCollocated201C/208A/209A: 
The installation procedure is as follows: 

(1) Imtall DS 209A-Ll as directed in this section 
and test as directed in 592-032-500. 

(2) Position the multiplex selector switch to the 
proper multiplex option. 

(3) If this is the final data set being installed 
in the system (including extensions), end-to-end 

tests must be conducted as specified in Section 
592-03!!-500. Conduct tests through each active 
port (interface connector). 



5.14 Remote Extension 201G/208A/209A: The 
installation procedure is as follows: 

(1) Install remote extension DS 201C/208A/209A. 
Refer to Part 6 for the appropriate ESP 

numbers covering installation procedures for these 
data sets. 

(2) Verify that the remote extension DSs 
201C/208A/209A have the external timing 

option ins tailed. 

(3) After completing installation tests, install 
the M23B cord. 

(4) Call the STC to determine if additional 
end-to-end testing is required. If so, refer 

to Section 592-032-500. 

5.15 Record the options installed in the data set 
in the appropriate blocks of the option label 

located on the power unit. 

5.16 Leave a copy of the DS 209A-Ll How to 
Operate Manual (999-100-143) with the 

customer. 

6. REFERENCES 

6.01 Refer to the following Bell System Practices 
which provide information on equipment 

associated with DS 209A-Ll systems. 

SECTION 

314-410-105 

590-020-200 

TITLE 

Voice Bandwidth Private Line 
Data Circuits-High Performance 
Data Conditioning-Description 
and Test Requirements 

Data Sets-General Installation 
and Connection Information 

SECTION 

DS 2O9A-L1 2-51 
155 1 , SECTION 592-032-200 

TITLE 

Data Set 208A-Type 

592-027-100 

592-027-200 

592-027-300 

592-027-500 

666-511-503 

Description and Operation 

Installation 

Maintenance 

Test Procedures 

Test of Services Provided By 
Data Set 208A-Type From a 
Private Line Test Room 

Data Set 201C-Type 

592-029-100 

592-029-200 

592-029-300 

592-029-500 

666-511-501 

Description and Operation 

Installation 

Maintenance 

Test Procedures 

Test of Services Provided By 
Data Set ;WlC From a Private 
Line Test Room 

Data Set 209A-Ll 

592-032-100 

592-032-150 

592-032-300 

592-032-500 

666-511-504 

Description and Operation 

Supplementary Information 

Maintenance 

Test Procedures 

Test of Data Services Provided 
By Data Set 209A-L l From a 
Private Line Test Room 
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SECTION TITLE 

Data Auxiliary Set 828A 

598-080-100 

598-080-200 

598-080-500 

Description and Operation 

Installation and Connections 

Maintenance and Test Procedures 

Data Auxiliary Set 828C 

598-080-101 

598-080-201 

598-080-501 

Description and Operation 

Installation and Connections 

Maintenance and Test Procedures 

Data Auxiliary Set 829-Type 

598-082-100 

598-082-200 

598-082-500 
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Description 

Installation and Connections 

Maintenance and Test Procedures 

SECTION TIITLE 

Data Auxiliary Set 829-Type (Alternate Voice 
and Dial Backup) 

598-082-101 

598-082-201 

598-082-501 

Description 

Installation and Connections 

Test Procedures 

Data Auxiliary Set 829-Type-Multiple Channel 
Arrangt•ments (Switched Dial Backup) 

598-082-102 

598-082-202 

598-082-502 

Description 

Installation and Connections 

Test Procedures 
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1. GENERAL 

1.01 This section contains information concerning 
the maintenance of data set (DS) 209A-Ll. 

The objective of this section is to coordinate the 
efforts of the telephone company (telco) employee 
with the efforts of the serving test center (STC) 
(n locating and eliminating trouble involving a DS 
209A-Ll. The control STC, designated by the 
~ystem engineer, coordinates all maintenance testing. 

11.02 This section is reissued to include current 
information pertaining to DS 209A-Ll, and 

to include DS 209A-Ll multiplex system maintenance 
procedures previously contained in Section 592-032-301. 
Since this reissue constitutes a general revision, 
arrows ordinarily used to denote changes have been 
pmitted. 

'1.03 Data sets 209A-Ll, 208A-L1A, and 201C 
contain self-test and loop-back test features 

which aid in locating the source of trouble. However, 
many of the normal test features do not function 

properly when these data sets are used in extended 
multiplex service. Figure 1 shows permissible 
loop-back tests which can be made without disconnecting 
data set cords or changing data set options. 

Note: DS 208A-Ll does not contain a self-test 
feature. 

1.04 Refer to Part 4 for Bell System Practices 
which contain information on maintenance 

and testini;- for data sets 201C, 208A-type, and 
209A-Ll. References concerning the maintenance 
of data auxiliary sets (DASs) 828A-Ll and 829-type 
are also given in Part 4. 

1.05 If dispatch of a craft employee to the location 
of a suspected defective DS 209A-Ll becomes 

necessary, the craft employee should take along 
~e following: 

• 914C or 914B data test set (DTS) 

• 903-type DTS (if 914B DTS is used) 

• Maintenance kit (D-1805,55-Ll) 

1.06 The maintenance kit consists of the following: 

• One carrying case (KS-m363-Ll) 

• Two diode test pins (white, 840806327) for 
use with DTS 

• Two resistor test pins (yellow, 840806335) 
for use with DTS 

• One set of data set 209A-Ll circuit packs 
(KD1-KD19) 

• Two fan replacement fuses (AGC 1/2) 

• Four option shorting jacks 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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• One of each BSP-592-032-100, -200, -300, 
and -500 

• Three circuit pack (CP) shipping cartons 

• One CP shipping carton (large) 

• Three option stickers (E-5142). 

Note: Maintenance kits should be kept on 
hand according to the following schedule: 

NUMBER OF SETS IN 
RECOMMENDED NUMBER SERVICE IN MAINTE• 

NANCE TERRITORY 
OF MAINTENANCE KITS 

1 to 9 1 

10 to 35 2 

36 to 55 3 

56 to 80 4 

Not more than 5 
Over 80 percent of number of 

sets in service. 

1.07 If dispatched to the location of a suspected 
defective DS 201C or 208A-type used as an 

extension data set in a multiplex system, the craft 
employee should take along the following: 

• 914C or 914B DTS 

• 903-type DTS (if 914B is used) 

• Spare DS 201C (if required) 

• Maintenance kit D-180468 (for DS 208A-Ll) 
or D-180497 (for DS 208A-L1A) if required. 

1.08 The digital loop-back test to the distant end 
and the analog loop-back test require duplex 

capability from the DTS. The 914C DTS provides 
this capability; however, if a 914B DTS is used, a 
903-type DTS is required to obtain duplex capability. 

1.09 If a CP which contains an option strapping 
switch is replaced, install the correct options 

before testing the data set. Refer to Section 
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592-032-200 for information pertaining to installation 
of options in DS 209A-Ll. 

1.10 If CPs are replaced, the defective CPs should 
be tagged, carefully packed in one of the 

shipping cartons provided in the maintenance kit 
(D-180555-Ll), and promptly returned to a Western 
Electric repair center for analysis and repair. CPs 
which fail within one year from the date of 
manut:r1cture are replaced free of charge under 
General Engineering Complaint GEC 9400. 
Refer lo Section 010-700-020. 

1.11 When DS 209A-Ll is suspected of being 
defective, the power supply should first be 

checked for correct operation. If the ON indicator 
is extinguished, check for the possibility of the 
following: 

• 105-130 volts ac power not present 

• Tripped data set circuit breaker. 

If the ON indicator is intermittent, check for the 
possibility of the following: 

• [noperative data set cooling fan 

• Blown fuse in cooling fan fuse mounting 

• Excessive ambient room temperature. 

1.12 If the cooling fan for DS 209A-Ll is determined 
to be defective, a replacement cooling fan 

(KS-21W6-Ll) can be ordered. Before replacing 
the cooling fan, check for the possibility of a blown 
fuse inside the fuse mounting located at the rear 
of the data set. A spare fuse is located inside 
the fac,~plate at the front of the data set. 

2. TRC)UBLE VERIFICATION PROCEDURES 

A. Point-to-Point 

2.01 When investigating a trouble report, proceed 
as directed in Fig. 2. Refer to Section 

592-032-500 for test procedures applicable to data 
set 209A-Ll. 

2.02 If the trouble persists: 

(a) Check that the options connected in the data 
Bet agree with those called for on the service 

orde1·. 



(b) Check that the multiplex switch is set for 
correct speed. 

(c) Confirm that the customer-provided equipment 
(CPE) has been tested and checks satisfactorily. 

(d) Check for cord and connector defects. 

(e) Check for intermittent trouble in the station 
wiring. 

(f) Verify that the data set and CPE ar2 wired 
to a common ground. 

(g) Refer to supervision and the STC for further 
analysis. 

B. Point-to-Point Multiplexing 

2.03 When investigating a trouble report on a 
point-to-point multiplex system, refer to 

Fig. 3 and 4. Test procedures to be used at the 
STC are contained in Trial Instruction 405 (Section 
666-511-504). 

C. Many-Point and One-to-Many Multiplexing 

2.04 A typical many-point multiplex system is 
shown in Fig. 5. A typical one-to-many 

multiplex system is shown in Fig. 6. The trouble 
investigation procedures for these systems are 
shown in Fig. 3, 7, and 8. 

2.05 The trouble investigation procedures given 
are for these typical systems only. Other 

multiplex systems may require a different approach. 
However, because of the master/slave timing 
arrangement, certain restrictions apply. 

(a) If trouble is encountered on all multiplex 
channels, the probable cause is the DS 

209A-Ll link. 

(b) When performing a digital loop-back test 
with external test equipment, the test cannot 

be done from a slave DS 209A-Ll to a master 
DS 209A-Ll with options as installed. If the 
slave option is temporarily removed and the 
slave out option is installed, this test can be 
performed. 

(c) Analog loop-back self test cannot be performed 
at a remote extension (DSl and DS6 in 

Fig. 5, DS4 in Fig. 6) with options as installed. 

OS 209A-L l 2-52 
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If the internal timing option is temporarily 
installed at the remote extension, this test can 
be performed. 

(d) Digital loop-back self test cannot be performed 
from a remote extension to a collocated data 

set (eg, from DS6 to DS5 in Fig. 4) with options 
as installed. If the internal timing option is 
temporarily installed at the remote extension, 
this test can be performed. 

2.06 If it becomes necessary to dispatch a craft 
employee to the defective data station, the 

craft employee should take along the following: 

• Maintenance kit for DS '.W9A-Ll and 208A-type 
(if required) 

• Spare DS 201C (if required) 

• 914C DTS or 

• 914B and 903-type DTS. 

2.07 Before the STC notifies the customer that 
service is restored, a digital loop-back test 

from the STC to each end should be made to 
verify satisfactory service. 

3. MAINTENANCE TESTING c,oNSIDERATIONS 

3.01 DS 201C has an internal word generator 
under control of the ST switch, which can 

be used as a self-test feature. DS 208A-LlA and 
209A-Ll have self-test features which are valid 
only if channel continuity has been verified by the 
STC. If channel continuity has not been verified, 
external test equipment (914-type DTS) must be 
used. 

3.02 A many-point or one-to-many multiplex system 
can be divided into three possible categories. 

• DS 209A with collocated 201C/208A/209A 

• DS 209A without collocated 201C/208A/209A 

• Remote extension 201C/208A/209A. 

The following is a procedure for maintaining a 
multiplex system, depending on the part of the 
system to which the telco employee has been 
dispatched. 
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DS 209A With Collocated 201C/208A/209A 

3.03 Tests from Master 209A: The tests should 
be performed in the following sequence: 

(1) Perform analog loop-back self test. 

(2) Remove MSM cord if testing with external 
test equipment (914C DTS or 914B/903 DTS). 

Note: Whenever the MSM cord is disconnected 
from DS 209A and external test equipment is 
connected, a red matrix pin must be added 
between row SCT and column 24. 

(3) Perform digital loop-back self test or digital 
loop-back test using external test equipment. 

Note: The digital loop-back test using external 
test equipment cannot be performed if the 
corresponding (remote) DS 209A has the slave 
out option (WJ) installed. 

(4) Perform end-to-end test using self-test 
features or external test equipment. 

(5) Perform analog loop-back test using external 
test equipment to distant collocated 

201C/208A/209A (eg, between D83 and D85 of 
Fig. 5). 

(6) Perform digital loop-back test using external 
test equipment to distant remote extension 

201C/208A/209A (eg, between D83 and D86 of 
Fig. 5). 

Note: The distant remote extension 201C/208A 
must have M23B cord connected. 

3.04 Tests from Collocated 201C/208A/209A: 
The tests should be performed in the following 

sequence: 

(1) Perform analog loop-back self test. 

(2) Disconnect MSM cord from collocated 
201C/208A/209A. 

(3) Connect external test equipment (914C DTS 
or 914B/903 DTS). 

Note: Whenever the MSM cord is disconnected 
from DS 201C/208A/209A and external test 
equipment is connected, a red matrix pin 
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must be added between row S8 and column 
24. Switch S8 must be OFF. There must 
be no other pins in column 24. 

(4) Perform digital loop-back test using self test 
or external test equipment to remote 

extension. 

(5) Perform end-to-end test using self test or 
external test equipment. 

DS 209.4 Without Collocated 20JC/208A/209A 

3.05 The tests should be performed in the following 
sequence: 

Note: If the system is a one-to-many multiplex 
system, set the multiplex selector switch in 
the same position as the remote DS 209A. 

(1) Perform analog loop-back self test. 

(2) Perform digital loop-back test using self test 
or external test equipment (914C DTS or 

914B/903 DTS). 

Note: The digital loop-back test using external 
test equipment cannot be performed if the 
corresponding (remote) data set has the slave 
out option (WJ) installed. 

(3) Perform end-to-end test using self test or 
external test equipment. 

(4) Perform analog loop-back test using ext,~rnal 
test equipment to distant collocated 

201C/208A/209A (eg, between D81 and D83 of 
Fig. G). 

(5) Perform digital loop-back test using ext,~rnal 
t,~st equipment to distant remote extension 

(eg, between D81 and D84 of Fig. 6). 

Note: The distant remote extension 201C/208A 
must have the M23B cord connected. 

(6) Perform end-to-end test using external test 
equipment. Test must be performed to 

distant remote extension. 

Note: Tbe distant remote extension 201C/208A 
must have the M23B cord connected. 



IRemote Extension Data Set 201C/208A/209A 

3.06 For the local data set and corresponding 
collocated data set, the tests should be 

performed in the following sequence: 

Note: In order to perform local analog 
loop-back tests with external test equipment 
(914C DTS or 914B/903 DTS), the M23B cord 
must be disconnected from the local data set. 
A red matrix pin must be added between row 
S8 and column 24. Switch S8 must be OFF. 
There must not be any other pins in column 
24. 

(1) Perform local analog loop-back test using 
external test equipment. 

(2) Perform digital loop-back test or end-to-end 
test to distant remote extension using external 

test equipment (eg, between DSl and DS6 of 
Fig. 5). 

Note: The M23B cord must be connected to 
both the local data set and the distant remote 
(201C/208A) extension. 

(3) Perform an analog loop-back test using 
external test equipment to far-end collocated 

data sets (eg, between DSl and DS5 in Fig. 5). 

Note: The M23B cord must be connected to 
the local data set. 

4. REFERENCES 

4.01 The following documents provide information 
concerning the data sets used in multiplex 

systems and DAS 828A- and 829-types. 

SECTION 

010-700-020 

TITLE 

General Engineering Complaint 
GEC-9400-Procedure for Expedited 
Handling of Certain Initially 
Defective Apparatus and Equipment 

Data Set 208A-Type 

592-027-100 Description and Operation 

592-027-200 Installation 

DS 209A-L 1 2-52 

155 1, !iECTION 592-032-300 

SECTION TITLE 

592-027-300 Maintenance 

592-027-500 Test Procedures 

666-511-503 Test of Data Services Provided 
By Data Set 208A-Type From a 
Private Line Test Room 

Data Set 201C 

592-029-100 Description and Operation 

592-029-200 

592-029-300 

592-029-500 

666-511-501 

Installation 

Maintenance 

Test Procedures 

Test of Data Services Provided 
By Data Set 201C From a Private 
Line Test Room 

Data Set 209A-Ll 

592-032-100 

592-032-180 

592-032-200 

592-032-500 

666-511-504 

999-100-143 

Description and Operation 

Summarizing Specification 

Installation 

Test Procedures 

Test of Data Services Provided 
by Data Sets 209A-Ll From a 
Private Line Test Room 

How to Operate Manual 

Data Auxiliary Sets 

598-080-100 

598-082-100 

598-082-101 

828A-Description and Operation 

829-Type-Channel Interface 
Units-Voiceband Private Line 
Channels Data Only-Description 

829-Type- Supplementary 
Functions for Voiceband and 
Private Line Channels (Alternate 
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SECTION 

598-082-102 

Page 6/7 

TITLE 

Voice and Switched Network 
Backup)- Description 

829-Type-Multiple Channel 
Arrangements (Switched Dial 
Backup )-Description 

4.02 Detailed information pertaining to DS 209A-Ll 
:.s contained in CD- and SD-1D249-01. 
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CPE 
fl 

CPE 
#3 

LOCATION I 

LOCATION 5 

208A 
(201C) 
OSI 

208A 
(201C) 
DS7 

208A 
(20IC) 
DS2 

208A 
(201C) 
058 

LOCATION 2 

LOOP I 
).---------------{ ST 

208A·LI A 208A 
(201C) (NOTE 4) (ZOIC) 

'---------------- r:c) 

209A -- (a) 
MASTER 
D53 --(b) 

@)r---~-- (c) 

209A I 

~(d) 

I 

rsisTrl--------------L-------------'--(e) 
I 
I 208A·LI A 
~ (201C) 

~4 

I 

I 

(NOTE 2 & 4) 

(f) 

ST}-
1
-------------..L..--------'---- (g) 

I 208A•L I A 

~ (201C) 

~ .. 
I 

I 

(NOTE 2 & 4) 
LOOP 5 

(h) 

U,STi:)
1
'-----------------'-----------'---(i) 

I 208A•LI A 
~ (201C) 

~4 

I 
I 

(NOTE 4) 
LOOP 6 

STJ-----------------'-----------s 

ER 
(MC) 

I 
I 208A·LI A 
I (201C) (NOTE 4) 

LOOP 7 

(j) 

Fig. I-Permissible Signal Loops When Testing From the Data Set Location (Shent 1 of 2) 
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LOCATION 3 

208A 
(201C) 

055 

208A 

(20 IC) 

DSG 
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LOCATION 4 

__r--:7 
~ 

(a)-------< 

(bl------< 

209A 
SLAVE 

DS4 
LOCATION 6 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

(j) 

LOOP 3 
ST 

(NOTE 2 a 3 l 209A ® 
ER 
(MCI 

208A 
(201c) 

DS9 

LOOP 2 

208A·L IA 
(201C) 

(NOTE 4) 

208A 
(20 IC) 
OS 10 

208A 
(201C) 

I 

__r--:7 
7-:_J 

@) 

------------'-------'--- ...... -------------1 
------------'-------"'---------'----------~-~~-~-c_J~t @) 

LOOP 4 

LEGEND: 208A i 
_________ ...._ ____ ....__(2_0_,c_,~I ® C) REFERS TO THE TEST SIii TCH 

WHICH IS DEPRESSED ON THE 
INDICATED DATA SET. REFER TO 3.01 I 

I 

I 

I 

209A l ® (NOTE 3) 
0 

NOTES: 

REFERS TO THE STATUS INDICATOR WHICH 
INDICATES DATA ERRORS WHEN THE 
DATA SET IS IN THE SELF·TEST MODE. 

I, COORDINATION or TESTING WILL BE REQUIRED BETW[EN 
LOCATIONS UNDER CONTROL or THE CUSTOMERIS PERSONNEL. 
A DESIGNATED CONTROL LOCATION SHOULD BE USED, 

2. THE PERMISSIBLE SIGNAL LOOPING ARRANGEMENTS SHOWN 
CAN BE MADE AS SHOWN (LEFT TO RIGHT) OR SYMM[TRICALY 
OPPOSITE TO THAT SHOWN (RIGHT TO LEFT), 

3, ANY TESTS US I NG THE ST, AL, OR DL SWITCHES ON THE 
DATA SET 209A I/ILL AFFECT OPERATION ON ALL CO!INECTORS AND 
WILL INTERRUPT NORMAL DATA TRANSMISSION THROUGH 
THE 209A LINK IN THE SYSTEM, 

4, THE DATA SET 208A·LI HAS NO SELF TEST CAPABILITY, 
IF THIS DATA SET IS USED, EXTERNAL TEST EQUIPMENT 
MUST BE PLUGGED INTO THE CUSTOMER INTERFACE or THAT 
DATA SET TO GENERATE TEST PATTERNS AND TO CHECK 
FOR ERRORS. 

5. ALL OF THE LOOPS MAY BE RUN WITH THE 914C (9148/903) 
WITH THE RESTRICTION THAT THE MASTER 209A MAY NOT 
BE DIGITALLY LOOPED 

Fig. I -Permissible Signal Loops When Testing From the Data Set Location (She<at 2 of 2) 
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NOTtrY 
SU PERY IS I OIi 

PERFORM POWER 

SUPPLY CHECK 
PER 2.06 

DIS,ATCH TELCO 
EMl'\.OTEC TO TCST 

*o I $PATCH TEL CO 
CIIPI.OYCE TO 
TEST rACILITJ 
AND DATA SET 

YES 

YES 

HAVE CUSTOMERS PERFORM 

ANALOG LOOP•BACK 

SELr TEST AT BOTH ENDS 

HAVE CUSTOMER Al 

~!~!l~:T 'i:L~;~ITAL _____ (a) 

LOOP•BACK MODE 

.E-------(b) 

DI SPHCH Tl:LCO 
EMPLOYEE TO 
TEST rACILI TY 
AND DATA SET 

NO 
(OR DO 

---(c) 

-N_O_T_KN_O-'W-') ____ (d) 

REQUEST CUSTOMER 

TO VERIFY 
CUSTOMER PROVIDED 

>------3ol EQUIPMENT 
NO 
{OR DO 
NOT KNOW) 

OPERATING 

PROPERLY 

CLOSE 

TROUBLE 
REPORT 

Fig. 2-Point-to-Point Maintenance Flowchart (Sheet l of 2) 
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CONDUCT A DIGITAL 

(a) ____ .==,.i ~~~~-:~~:r~~M~~E 

YES 
(b) 

YES 
(c) 

(d) 

STC AND STAT! ON A 

HAVE CUSTOMER AT 
STATION A RESTORE 
DL SWITCH TO 
NORMAL 

HAVE CUSTOMER AT 
STAT! ON B PLACE 
DATA SET IN DIGITAL 
LOOP-BACK MODE 

CONDUCT A DIGITAL 
LOOP•BACK REMOTE 
TEST BETWEEN AN 
STC AND STAT! ON B 

HAYE CUSTOMER AT 
STATION B RESTORE 
DL SWITCH TO NORMAL 

* DISPATCH TO 
BOTH ENDS roR 
ENO•TO·END 
TEST! NG 

YES t 

YES t 

WHERE 

* DISPATCH TELCO 
EMPLOYEE TO TEST 
DEFECTIVE DATA SH, 
REFER TO SECT I ON 
592-032-500 

REPAIR DATA SET. 
REFER TO SECT! ON 
S92·032·500. 
YERlrY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 
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DATA 
STATION 

Ir NECESSARY 
HAVE CUSTOMER 
PLACE DAS IN 
LOOP-BACK MODE 

DISPATCH TELCO 
EMPLOYEE TO TEST 
AND REPAIR PRIVATE 
LINE FACILITY, 
REFER TO SECTIONS 
3 I 4·41 O· I 05 
AND 314·•110·500 

REFER TROUBLE TO 
SUPERVISION AND 
TO STC 

CLOSE 
TROUBLE 
REPORT 

* CHECK DATA SET COMPROMISE EQUAL! ZERS roR CORRECT SETT I NG 
I APPL! CABLE TO SYSTEMS US I NG LOOP-BACK 

CONTROL AS PROVIDED BY DAS 828A OR 829-TYPE 

Fig. 2-Point-to-Point Maintenance Flowchart (Sheet 2 of 2) 
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NO 

TROUBLE 
IN ALL 

CHANNELS 

NO 

ARE THERE 
EXTENSION 
DATA SETS 

NO 

RErER TO POINT-TO-POINT 
MULTrPLEXING MAINTENA,C[ 
FLOWCHART, ENTER AT @ 

YES 

YES 

YES 

REFER TO SUPERVISION 
'FOR ESCALATION 
TO DATEC 

REFER TO POINT·TO·POINT 
MULTIPLEX I NG MA I NTENANCE 
FLOWCHART 

EXTENSIONS 
ON BOTH ENOS OF 

CHO.NEL IN 
TROUBLE 

NO 

REFER TO ONE-TO-MANY 
MULTIPLEX I NG MA I NTENANCE 
FLOWCHART 

YES 

DS 209A-L1 2-52 
ISS 1, SECTION 592-032-300 

REFER TO MANY-POINT 
MULTIPL[XING MAINTENANCE 
FLOWCHAFIT 

Fig. 3-Maintenance Control Flowchart for Multiplex Systems 
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HAVE CUSTOMERS PERfORM 

AL SELF TEST AT STATION 

A ANO STATION B 

DISPATCH TELCO EMPLOYEE 

>-----~ TO SE:T THAT FA I LED. TEST 
SET PER 592-032-500 

PERFORM DL TEST 
TO STATtON A 1---------------1(a) 
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CLOSE TROUBLE 
REPORT 

DISPATCH TELCO 10 BOTH 
LOCATIONS TO TEST SET 

>-=--"' AND DO END-TO-ENO TEST~------------~ 

(NOTE l) 

PERFORM 
MAINTENANCE 
TEST ON 
STATION A 

NOT I FY SUPERVISION 

FOR ESCALATION 
TO DATEC 

PERFORM 
MA l NTENA NCE 
TESTS ON 
STAT ION B 

Fig. 4-Point-to-Point Multiplex Maintenancu Flowchart (Sheet 1 of 2) 
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(a) 

(b) 

NOTES: 
I. It TROUBLE COMMON TO ALL CHANNELS, 

BEGIN AT START, IF TROUBLE APPEARS 
ON ONLY ONE CHANNEL, BEGIN AT@, 

2. APPLICA9LE TO SYSTEMS USING LOOPBACK 
CONTROL AS PROVIDED BY DAS 828 OR 
829-TYPE. 

3. TEST EACH PORT INDEPENDENTLY US I NG 
RANDOM DATA, 

LOOPBACK 

NO CHANNEL ANO 
REPEAT TEST 
(NOTE 2 

LOOPBACK 
NO CHANNEL AND 

REPEAT TEST 

(NOTE 2) 

YES 

POSSIBLE CHANNEL 
TROUBLE REFER TO 
314-4 I 0·500 

314-410-105 

YES 
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DISPATCH TO STATION A 
CHECK STATION WIRING 
AND PERFORM MAINTE-
NANCE TESTS 

DISPATCH TO STATION B 
CHECK SUTION I.IRING 
AND PE~FORM MA I NTE-
NANCE TESTS 

Fig. 4-Point-to-Point Multiplex Maintenance Flowchart (Sheet 2 of 2) 
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[;;] 
-4.., 

;;: REl'IOTE 0~ 
DATA 

z.., 
SET 

COLLOCATED ~ ~ 
DATA SET .., ► 

0~ 
I w-.., 

DS2 ... 
CPE H 208A I I 4-WIRE PL I 208A 0 

0 
(201C) 

~~:A I4-WIRE PRIVATE LINE 
CPE 

(REl'IOTE) DATA SET 208A OPTIONS ON (COLLOCATED) 
SELECT PT - TO-PT EXTENSION CHANNEL SELECT 

EXTERNAL* TRANSl'IITTER Til'IING EXTERNAL* 

CONTINUOUS CARRIER CONTROL SWITCHED* 

0 OR 8 f'IS PER CPE REQUEST-TD-SEND OPERATION SWITCHED* 

IN 1-SECOND HOLDOVER IN 
NOT USED * NEW SYNC NOT USED * 

CC ON OR CC OFF DATA SET READY CONDITION CC OFF IN AL TEST 
PER CPE T .. Al Tr-,..T .. ,...,,,,-. unnr a. 

.111 l'\L 1ci>t nuuc rn,ui;;; ·· 

PER CPE DR LOCAL GROUNDING AA CONNECTED TO AB * 
PRACTICE 

(REl'IOTE) DATA SET 201C OPTIONS ON (COLLOCATED) 
SELECT PT - TD-PT EXTENSION CHANNEL SELECT 

EXTERNAL* TRANSl'IITTER Til'IING EXTERNAL* 

CONTINUOUS CARRIER CONTROL SWITCHED * 

OOR7f'ISPER REQUEST-TO-SEND/CLEAR-TO-SEND 7 PIS* 
CPE DELAY 

NOT USED * NEW SYNC NOT USED * 

PER CPE DR LOCAL GROUNDING AA CONNECTED TD AB* 
PRACTICE 

* REQUIRED 

Fig. 5-Typical Options, Many-Point Multiplex System (Sheet 1 of 2) 



.., 
a 

<D .. 
~ 

(A)------------------._ 

~ 

* REQUIRED 

COLLOCATED 
DATA SET [:;] 

REMOTE 
DATA 
SET 

I 

I ", l120BA 
4-WIRE PL (201C) 

1-------------<1>--1 DSS 

DS4 I CONN 1 
209A CONN 2 

CPE 

CPE 

CPE 

~ 20BA 
(201C) 

~----------' DS 10 

CPE 

t NOT REQUIRED EXCEPT FOR MULTIPOINT 
t SLAVE TIMING IS USEO IN ONE 209A OR 

THE OTHER, BUT NOT BOTH. 

ANY BUT 96 ( 48/4/ MULTIPLEX OPTION 
FOR EXAMPLE SHOWN) 

INTERNAL * TRANSMIITER TIMING 

CONTINUOUS * CARRIER CONTROL 

CONTINUOUS t REQUEST -TO-SEND CONTROL 

1 IN 
2-4 OUT ELASTIC STORES * 
( FOR EXAMPLE SHOWN) 

OUT SLAVED Til'IINGt * 
IN 

PER CPE AT POLLING DATA SET READY CONDITION 
CENTRAL ( FOR EXAMPLE IN AL TEST MODE 
SHOWN) 

AA CONNECTED TO AB * GROUNDING 

IN 1-SECOND HOLDOVER 

(COLLOCATED) DATA SET 208A OPTIONS ON 
SELECT MULTIPOINT EXTENSION CHANNEL 

EXTERNAL * TRANSMITTER TIMING 

SWITCHED * CARRIER CONTROL 

SWITCHED * REQUEST - TO-SE NO OPERATION 

OUT * 1-SECOND HOLDOVER 

NOT USED * NEW SYNC 

CC OFF IN AL TEST OATA SET READY (CC) CONDITION 
MOOE * IN AL TEST MODE 

AA CONNECTED TO GROUNDING 
AB* 

(COLLOCATED) OATA SET 201C OPTIONS ON 
SELECT MULTIPOINT EXTENSION CHANNEL 

EXTERNAL * TRANSMITTER TIMING 

SWITCHED * CARRIER CONTROL 

7 MS * REQUEST-TO-SEND/CLEAR-TO-SEND 
DELAY 

NOT USEO * NEW SYNC 

AA CONNECTED TO GROUNDING 
AB* 

Fig. 5- Typical Options, Many-Point Multiplex System (Sheet 2 of 2) 
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9600 BPS 

CPE 
CONN 1 

(CENTRAL) 
SELECT 

96 * 
INTERNAL* 

CONTINUOUS 

CENTRAL 
[:J 

I 
REMOTE 

I I 
DS1 I DS2 CONN 1 
209A 4-WIRE PRIVATE LIIIE 209A CONN 2 I -

DATA SET 209A OPTIONS (REMOTE) 
SELECT 

MULTIPLEX OPTION ANY MUL TIPI.EX OPTION 

TRANSMITTER TIMING INTERNAL* 

CARRIER CONTROL CONTINUOUS * 
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Fig. 6 - Typical Options, One-to-Many Multiplex System (Sheet 1 of 2) 
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Fig. 6-Typical Options, One-to-Many Multiplex System (Sheet 2 of :2) 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

DS 209A-L l 2-53 
ADDENDUM 592-032~500 

Issue 1, December 1975 

DAT A SET 209A-L 1 

TRANSMITTER-RECEIVER 

TEST PROCEDURES 

1. GENERAL 

1.001 This addendum supplements Section 
592-032-500, Issue 1. 

1.002 This addendum is issued to correct Test 
A (Start-Up Error Test) which is included 

in Part 6 (SUPPLEMENTARY TESTS). The 
following complete test procedure must be used 
instead of the procedure contained in Section 
592-032-500. 

2. CHANGES TO SECTION 

2.001 On page 23, revise paragraph 6.01 as 
follows. 

6.01 This test consists of switching on the 
request-to-send (CA) lead and recording any 

errors that occur immediately after the lead is 
switched on and the data set turns on the clear-to-send 
(CB) lead. This test is applicable only when the 
data set under test is optioned for switched carrier 
[XF (S5-3) or XH (S5-7)]. When testing a DS 
209A-Ll that is installed in a point-to-point 
multiplexing system, perform the start-up error 
test using each active customer interface. 

2.002 On page 23, revise paragraph 6.02 as 
follows. 

6.02 Perform the following procedure for the 
start-up error test: 

(1) Connect the equipment and set the controls 
of the 914-type DTS as shown in Fig. 6. 

(2) On the 914-type DTS, add pins to the 
programmable matrix in the following 

positions: 

• Red pins in TPl-20, SCT-15, and SCR-20 

NOTICE 

• White (diode) pin TPl-3 

• Yellow (resistor) pin 'I'Pl-17 

(3) Position the 914-type DTS TEST SET MODE 
switch to SER (914C) or RCV SER (914B). 

(4) Position the 914-type DTS COUNTER switch 
to BIT ERRORS. 

(5) Position the 914-type DTS BIT RATE switch 
to EXT+. 

(6) Depress the data set AL switch. 

(7) Apply power to the data set and then to 
the 914-type DTS. 

(8) At the DTS, verify that Sl (CA) is OFF. 

(9) Reset the DTS counter by momentarily 
depressing the RESET switch. 

(10) Position Sl to ON. 

Requirement: Zero errors are indicated by 
the DTS immediately after CA is switched on. 

Note: Disregard any transient errors that 
may occur when S1 is positioned to OFF. 

(11) Repeat (10) for a total of five trials. 

End of test. Restore the data set to normal 
operating condition. 

Not for use or disclosure outside the 
Bell System except under written agreement 

Printed in U.S.A. 
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7. REFERENCES 24 

1. GENERAL 

1.01 This section contains information concerning 
procedures to be used when testing data set 

(DS) 209A-Ll on an initial installation or during a 
maintenance visit. Overall procedures to be followed 
when investigating the trouble report are outlined 
in Section 592-032-300. Procedures for testing DS 
209A-Ll when installed in a point-to-point, point-to-point 
multiplexing, and digital data system subrate off-net 
installations are provided in this section. Also 
provided in this section are procedures for testing 
data sets 209A-Ll, 208A-type, and 201C-type when 
installed in a 9600-bits per second (bps) multiplex 
system. These tests are in addition to tests 
normally required for installation and maintenance 
of the data sets. 

1.02 This section is reissued to incorporate 
information previously contained in Section 

NOTICE 
Not for use or disclmmre- outside the 

Bell System except under written ag-reement 

Printed in U.S. A. Page 1 
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592-032-501. Since this reissue constitutes a general 
revision, arrows ordinarily ·used to denote changes 
have been omitted. 

1.03 This section is divided into seven parts. 
Part 1, GENERAL, contains general 

information pertaining to testing DS 209A-Ll. Part 
2, TEST FACILITIES AVAILABLE, describes the 
test capabilities of the data set. Part 3, 
INSTALLATION TESTS, describes the tests necessary 
to verify an installation. Part 4, MAINTENANCE 
TESTS, describes the tests to be performed during 
a trouble visit. Part 5, TEST PROCEDURES, 
describes and gives a step-by-step procedure for 
the various tests necessary to install and maintain 
data set 209A-Ll. Part 6, SUPPLEMENTARY 
TESTS, describes the tests to be performed when 
normal testing has failed to isolate trouble. Part 
7, REFERENCES, provides documentation information 
pertaining to data sets used in multiplexing systems. 

1.04 The analog loop-back test and the digital 
loop-back test to distant end require duplex 

capability from the data test set (DTS). The 914C 
DTS provides this capability; however, if a 914B 
DTS must be used, a 903-type DTS is required to 
obtain duplex capability. A ,511-bit random word 
is transmitted when using the 914C DTS and a 
63-bit random word is transmitted when using the 
914B-903 DTS combination. 

1.05 The CA-CB and CG-CF interval tests require 
the use of a 3300-ohm resistor pin (yellow) 

to eliminate the effect of contact bounce caused 
by the 914-type DTS switches. If this pin is not 
available, a 3000/4000-ohm resistor can be connected 
from pin 9 to pin 4 on the 914-type interface 
selector switch panel. 

1.06 The test equipment required to perform test 
procedures given in this section consists of 

a 914C DTS or a 914B DTS and a 903-type DTS. 

2. TEST FACILITIES AVAILABLE 

2.01 DS 209A-Ll is tested with a 914-type DTS. 
The analog loop-back test and end-to-end 

and remote loop-back tests to either a serving test 
center (STC) or distant data set can be performed 
to check for proper status of interface signals and 
to record data errors. 

2.02 Test circuitry built into DS 209A-Ll permits 
the analog loop-back, end-to-end, and the 

Page 2 

remote loop-back tests without the use of external 
test equipment. The compromise equalizer test, 
which determines the optimum compromise equalizer 
option setting, is also performed using the data set 
self-test feature. 

A. Self-Test Features 

2.03 The self-test features of the data set make 
use of the pushbutton switches and status 

indicators located at the front of the data set. 
F'or a description of the switches and indicators, 
refer to Section 592-032-100. Table A depicts the 
test switch positions and indicators during test 
and normal operation. The self tests do not test 
the customer interface circuits. 

Status Indicator Test 

2.04 The lamp test (LP) switch is a nonlocking 
switch that, when depressed, illuminates 

the multiplex and data set status indicators to 
ensure beir proper operation. The LP switch can 
be depressed at any time since it does not affect 
normal data operation. 

Analog Loop-Back Self Test 

2.05 Tne analog loop-back self-test mode is 
entered by depressing the analog loop (AL) 

and self test (ST) locking switches. Depression of 
the AL switch connects the data set transmitter 
output to its own receiver input through an 
attenuation network. Depressing the ST switch 
forces th,2 internal request to send (CA) on, transmits 
a steady mark on the data set internal SD lead, 
and enables the ER indicator to be used to indicate 
received errors. The analog loop-back self test 
does not test the telephone interface. 

Digital Lc,op-Back Self Test to Distant End 

2 .. 06 In this test the distant-end data set is placed 
in the digital loop (DL) mode to act as a 

regenerator. The local data set is placed in the 
self-test mode by depressing the ST switch. This 
causes the local tr•1nsmitter to send steady marks 
to the distant-end receiver, where the recovered 
data is :.ooped around to its transmitter at the 
customer interface of the data set. The distant-end 
transmitter now transmits this data back to the 
local receiver, where the ER indicator is conditioned 
to indicate any errors made in transmission. 



TABLE A 

OS 209A-L 1 2-53 
ISS 1, SECTION 592-032-500 

DATA SET 209A-L 1 TEST SWITCH POSITIONS AND INDICATOR STATUS: 

SWITCH NORMAL ANALOG REMOTE 
DIGITAL END-TO-END SELF TEST 

LED 

OR OPERA- LOOP-BACK LOOP-BACK 
LOOP-BACKt INDICATOR 

SELF-TEST TO DISTANT-END 
INDICATOR TION SELF TEST FROM STC 

DISTANT END 
LOCAL 

DATASET 
TEST 

LP X 
Switch 

AL X 
Switch 

ST X X X X 
Switch 

DL X 
Switch 

ON ON ON ON ON ON ON ON 
Indicator 

MR Note 1 OFF OFF OFF OFF OFF ON 
Indicator 

RS Note2 ON Note3 ON ON ON ON 
Indicator 

cs Note4 ON Note4 ON ON ON ON 
Indicator 

co Note 5 ON Note 5 ON ON ON ON 
Indicator 

ER Note6 Note 7 Note8 Note 7 Note 7 Note 7 ON 
Indicator 

TM OFF ON ON ON ON ON ON 
Indicator 

X = Switch depressed; Blank= Switch not depressed 
t = Assumes distant-end data set is in digital loop mode 

Note 1: Monitors state of data-set-ready circuit. 
Note 2: ON when data is being transmitted. 
Note 3: ON when line signal is being transmitted by STC. 
Note 4: ON after completion of CA-CB interval (7.5 or 147 ms). Stays ON for completion of data 

transmission. 
Note 5: On when line signal is being received. 
Note 6: Indicates state of adaptive equalizer. When on, equalizer is in need of retraining, or when 

CO is OFF. 
Note 7: OFF except when errors occur. 
Note 8: ON when CO indicator is off. When CO indicator is on, indicates state of adaptive 

equalizer. When on, equalizer is in need of retraining. 
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End-to-End Self Test 

2.07 The end-to-end self-test mode is entered by 
depressing the ST switches at both data 

sets. This action causes both transmitters to turn 
on and transmit steady marks. At both receivers, 
test circuits enable the ER indicator to be used to 
indicate any errors made in transmission. 

B. Tests Using External Equipment 

2.08 A 914C or a 914B and a 903 DTS can be 
used to perform all tests given in this section 

that are necessary to install and maintain the data 
set. By using the 914-type DTS, the customer 
interface is tested, timing intervals are measured, 
certain power supply voltages are checked, and 
actual error runs are performed. 

Caution: Certain 914B DTSs are susceptible 
to power line transients which may cause 
the fuse in the 914B DTS 5-volt power 
supply to fail. To avoid this problem, do 
not unplug the data set while power is 
applied to the 914B. If the fuse in the 
914B DTS 5-volt supply fails, the counter 
will count continuously and will refuse to 
reset. 

Analog Loop-Back Test 

2.09 This test using a 914-type DTS is functionally 
the same as the analog loop-back self test. 

The 914-type DTS provides a more inclusive test 
of the data set customer interface circuits by 
transmitting test data through the data set customer 
interface and not utilizing the DS 209A-Ll internal 
word generator. 

Digital Loop-Back Test 

2.10 This test using a 914-type -DTS is functionally 
the same as the digital loop-back self test. 

The 914-type DTS provides a more inclusive test 
of the data set interface circuits and the data 
channel. The digital loop-back mode is entered by 
depressing the DL switch which permits a remote 
terminal or an STC to test data transmission on a 
regenerative basis through the data set by looping 
around the received data to send data at the 
customer interface. Also connected at the customer 
interface are CG to CA and DD to DA leads. 
These circuits are disconnected at the customer 
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interface so that the local customer-provid'ed 
equipment (CPE) will not be able to monitor them. 

End-to-•End Test 

2.11 The end-to-end test using a 914-type DTS 
is functionally the same as the end-to-end 

self test. The 914-type DTS provides a more 
inclusive test of both data sets and the connecting 
facility. One data set can be located in an STC. 
The end-to-end test consists of transmitting a 
random word and establishing an error rate at the 
receiving end. 

3. IN!;TALLATION TESTS 

3.01 After DS 209A-Ll has been installed, it 
must be tested to determine if it is operating 

properly. The compromise equalizer options must 
be installed and tested as given in Part 5F. 

A. Point-to-Point, Point-to-Point Multiplexinu, and 
Diuital Data System Applications 

3.02 Refer to Fig. 1 for the sequence of tests 
to be performed and to Part fi for test 

procedures. 

B. Muny-Point Multiplexing Applications 

3.03 When the entire multiplex system has been 
installed and all analog links have been tested 

individually, the system must be tested. A digital 
loop-back test must be performed on each multiplex 
channel to its corresponding remote data set. 
Coordination is required with the control STC to 
ensure that the remote data set is in the digital 
loop-back mode and none of the data sets between 
the remote extensions are in a test mode. 

3.04 End-to-end digital loop-back testing of the 
,~omplete multiplex system can be done from 

either end with one exception. A digital loop-back 
test (with external test equipment) cannot be 
perfor.med to a DS 209A which has the slave 
out option installed. 

End-to-•End Digital Loop-Back Testing From a DS 
201 C-Type Extension 

3.05 If the extension data set (at the location 
originating the test) is a 201C-type, the 

self-test feature can be used to perform the digital 
loop-back test to the distant-end data set. (The 
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M23B cord must be connected while this test is 
being performed.) 

(1) Verify that the DL switch is depressed on 
the di:;tant-end data set. 

(2) Depress the ST switch on DS 201C-type. 
Check that the MC lamp is off and all other 

lamps are lighted. 

(3) Observe the MC lamp for five 1-minute test 
periods. 

Requirement: Error requirements will vary 
depending on system configuration. Refer to 
Fig. 2. 

(4) If the system does not pass the test, refer 
to Section 592-032-300. 

(5) To return the data set to normal operation, 
release the ST switch. 

(6) Have the distant-end data set released from 
the digital loop-back mode. 

(7) Notify the control STC of the test results. 

End-to-End Digital Loop-Back Testing From a DS 
209A-L 1 or From a DS 208A-Type or :Z09A-L 1 Extension 

3.06 This test requires duplex testing capability 
from the 914-type DTS. If a 914C DTS is 

not available, a 914B-903 DTS combination will 
provide duplex capability. If an extension DS 
208A-type or 209A-Ll is located at the station 
originating the test, the M23B cord must be connected 
while this test is performed. This test verifies 
that random data can be sent from the local 
transmitter to the remote receiver, looped back on 
the digital side to the remote transmitter, and be 
transmitted back to the local receiver. The received 
data (BB) lead at the local receiver is then checked 
for errors. 

Note: The self-test feature available on DS 
208A-L1A or 209A-Ll must not be used for 
this digital loop-back test. 

3.07 Perform the following procedure for the 
end-to-end test using the 63- or 511-bit 

random word. This test consists of transmitting 
random data and establishing a block error rate. 
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The block size is measured in approximately 1000-bit 
blocks. 

(1) Connect the equipment and set the controls 
on the 914C DTS as shown in Fig. 3. 

Note: This test is written to make use of a 
914C DTS. If a 914C DTS is not available, 
co~nect the 903-type DTS to the 914B DTS 
and set the controls as shown in Fig. 3. 

(2) Verify that the local data set is not in any 
test mode. 

(3) Verify that the distant-end data set is in 
the digital loop-back mode and all intermediate 

data sets are not in any test mode. 

(4) Apply power to the data set and then to 
the 914-type DTS. 

Rt,quirements: At the local data set if testing 
DS 209A-Ll, the ON, RS, CS, CO, and MR 
indicators are lighted. The ER and TM 
indicators are off. At the local data set if 
teEting DS 208A-Ll, the ON, RS, CS, and CO 
indicators are lighted. The ER, AL, and DL 
indicators are off. At the local data set if 
teEting DS 208A-L1A, the ON, CO, MR, RS, 
and CS indicators are lighted. The ER 
indicator is off. At the 914-type DTS, DSl 
(CA), DS2 (CB), DS3 (CC), DS4 (CF), DS5 
(QM), and DS6 (CG) are lighted. The NO 
CLOCK and NO DATA lamps are off. 

(6) If the 903-type DTS is used, depress and 
release the START button. 

(7) Reset the counter on the 9l4-type DTS by 
pressing the RESET switch. The counter 

will indicate transmission errors that occur. 

(8) Verify that the error counter is functioning 
properly by pulling interface selector switch 

3A OLLt on the 914-type DTS. 

Rt•quirement: At the 914-type DTS, the 
error counter counts rapidly, and shortly 
thEreafter the NO DATA lamp lights. 

(9) At the 914-type DTS, depress the interface 
s,"lector switch 3A. 
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ST--------------------------------
DL 

14C+-------------------------------_,/ 
REQUIREMENT: MC UMP Bl.INKS AN AVERA;[ Of 10 TIMES OR LESS PER MINUTE 

ST--------------------~ 
DL 

14C+----------------------' 
ACQUIREMENT: MC LAMP Bl.INKS AN AVERAGE Of 8 TIMES OR LESS PER MINUTE 

DL 

REQUIREMENT: MAXIMUM OF 81 BLOCK ERRORS FOR 9 MINUTE INTERVAL 

REQUIREMENT: MAXIMUM OF 54 BLOCK ERRORS FOR 9 MINUTE INTERVAL IF USING DS 208A 
NOTES: MAXIMUM OF 36 BLOCK ERRORS FOR 9 MINUTE INTERVAL IF USING OS 201C 

I. FAR END DATA SET 
2. INVALID IF 209A OPTIONED FOR SLAVE OUT. SEE NOTE 3 

3 914-TYPE ors CAN BE LOCATED AT RIGHT HANO 20BA(201Cl, IF 
LEFT HANO 209A IS OPTIONED FOR SLAVE IN. 

Fig. 2-lnstallatian Test Requirements 

(10) Reset the counter to zero by pressing the 
RESET switch. Perform a 9-minute error 

run and record the total number of errors. 

Requirement: Error requirements will vary 
depending on system configuration. Refer to 
Fig. 2. 

(11) If the system does not meet requirements, 
refer to Section 592-032-300. 

(12) Upon satisfactory completion of the test, 
disconnect test equipment and restore 

installation to normal. 

(13) Have distant-end data set released from 
the test mode. 

(14) Notify the control STC of the test results. 

C. One-to-Many Multiplexing Applications 

3.08 When the entire multiplex system has been 
installed and all analog links have been tested 

individually, the system must be tested end-to-end. 
A digital loop-back test must be performed on each 
multiplex channel. If the end-to-end testing is 
originated from the remote extension, refer to 
Part 3B (many-point multiplexing) for test procedures. 
If the end-to-end testing is originated from the 
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Fig. 3-Test Setup Using 914-Type DTS and 903-Type DTS 



DS 209A, the test must be performed from each 
connector of the DS 209A to each of the remote 
extension data sets. Coordination is required with 
the control STC to ensure that the remote extension 
data set is in the digital loop-back mode and none 
of the data sets between DS 209A-Ll and the 
remote extensions are in a test mode. The test 
is conducted as directed in 3.06 and 3.07 through 
each interface connector being used. In order to 
perform this test, the local DS 209A-Ll must have 
the multiplex selector switch positioned the same 
as DS 209A-Ll. Upon satisfactory completion of 
this test, restore the multiplex selector switch to 
the 9600 position. 

4. MAINTENANCE TESTS 

4.01 The test procedure provides a method of 
isolating a trouble within the data set to a 

circuit pack (CP) or group of CPs. It is assumed 
that the maintenance procedures outlined in Section 
592-032-300 have been followed prior to dispatching 
the telephone company (telco) employee. Refer to 
Section 314-410-105 for information pertaining to 
the high-performance data conditioning which must 
be installed on the basic 3002-type channel used 
by a DS 209A-Ll. If the probable cause of trouble 
is in the private line (PL) facilities, refer to the 
section entitled Private Line Data Circuits-Voice 
Bandwidth Circuits for Miscellaneous Data-Overall 
Tests and Requirements (314-410-500). If the 
probable cause of trouble is in data auxiliary set 
(DAS) 828A, refer to the section entitled Data 
Auxiliary Set 828A-Maintenance and Test Procedures 
(598-080-500). 

4.02 The overall maintenance test sequence is 
contained in the flowchart shown in Fig. 4. 

The maintenance test sequence consists of five 
basic functional tests: 

• Power Supply Test 

• CA-CB Interval Test 

• CG-CF Interval Test 

• Analog Loop-Back Test 

• End-to-End Test. 

The tests are written such that the flowchart may 
be entered at any point without performing all 
preceding tests. The ground noise and start-up 
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error tests are not included in Fig. 4 as maintenance 
tests. These tests should be performed as required. 

4.03 When any test shown in Fig. 4 (with the 
exception of the power supply test) fails, 

the following procedure should be performed. A 
list of CPs used in each test is given. These CPs 
(in the order of-appearance) should be individually 
replaced with the test being repeated after each 
CP replacement. If the test fails after a CP is 
replaced, in order to avoid replacing a CP which 
may not be defective, the original CP should be 
reinstalled and the next CP in the list replaced. 
This procedure should be repeated until all the 
recommended CPs have been replaced. Removal 
of ac power is not required while replacing CPs. 

4.06 In the unusual instance when the data set 
is obviously malfunctioning but CP replacements 

do not clear up the cause of trouble, it is 
recommended that the problem be referred to 
supervision according to local instructions. 

4.07 Proceed to Fig. 4 to begin the maintenance 
test sequence. 

5. TEST PROCEDURES FOR DATA SET 209A-L1 

5.01 This part describes the various test procedures 
and provides step-by-step procedure for 

performing the tests. 

5.02 If a procedure requires that an option be 
installed in the set which is not specified 

on the service order or circuit layout record card, 
remove the option at the end of the test and verify 
that all the specified options are installed in the 
set. 

A. Analog Loop-Back Self Test 

5.03 The analog loop-back self test is initiated 
by.depressing the AL and ST locking switches 

located on the data set front. Depression of the 
AL switch connects the transmitter to the receiver 
through an attenuation network. Depression of 
the ST switch turns on the data set internal 
request- to-send lead, transmits steady marks on 
the data set internal SD lead, and conditions the 
ER indicator to be used to indicate errors. Since 
steady marks were transmitted, any spaces detected 
by the error circuitry constitute errors. Each bit 
error lights the ER indicator for approximately 100 
ms. 
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5.04 

(1) 

(2) 

(3) 

Perform the following procedure for the 
analog loop-back self test. 

Apply ac power to the data set. 

Depress and hold the LP switch. 

Requirement: All status indicators on the 
data set are lighted. (See Table A.) 

Release the LP switch and depress the AL 
and then the ST switch. 

Requirement: After a brief retraining 
interval, the ON, RS, CS, CO, and TM indicators 
are lighted. The ER and MR indicators are 
off. 

Note: If the indicators do not give the above 
indications, or if the ER indicator continues 
to flash, the data set has failed the analog 
loop-back self test. 

(4) End of test. Depress, then release the ST 
and AL switches to restore the data set to 

normal operating condition. 

8. Analog Loop-Back Test Using a 914-Type DTS 

$.05 The analog loop-back test using a 914-type 
DTS is functionally the same as the analog 

loop-back self test. The 914-type DTS provides a 
more inclusive test of the data set customer 
interface circuits by generating test data and not 
l!ltilizing the DS 209A-Ll internal word generator. 
This test must be performed using each active 
<:ustomer interface. 

5.06 Perform the following procedure for the 
analog loop-back test using the 63- or 511-bit 

random word. 

(1) Connect the equipment and set the controls 
of the 914C DTS as shown in Fig. 3. 

Note: This test is written to make use of a 
914C DTS. If a 914C is not available, connect 
the 903-type DTS to the 914B DTS and set 
the controls as shown in Fig. 3. 

(2) Depress the data set AL switch. 

(3) Apply power to the data set and then to 
the 914-type DTS. 
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(4) Operate the data set multiplex selector 
switch to the 9600 bps position. 

Requirements: At the data set, the ON, 
RS, CS, CO, MR, and TM indicators are 
lighted. The ER indicator is off. At the 
914-type DTS, DSl (CA), DS2 (CB), DS3 (CC), 
DS4 (CF), DS5 (QM) and DS6 (CB) lamps are 
lighted. The NO CLOCK and NO DATA 
lamps are off. 

Note: If the DSR on in AL mode option is 
not installed, the MR indicator and the D83 
(CC) lamp are off. 

(5) If the 903-type DTS is used, depress and 
release the START button. 

(6) Reset the counter on the 914-type DTS 
by pressing the RESET switch. The 

counter will indicate transmission errors that 
occur. 

(7) Verify that the error counter is functioning 
properly by pulling interface selector switch 

aA out on the 914-type DTS. 

Requirement: On the 914-type DTS, the 
error counter counts rapidly and shortly 
thereafter the NO DATA lamp is lighted. 

(8) On the 914-type DTS, depress the interface 
~elector switch 3A. 

(9) Reset the counter to zero by pressing 
the RESET switch. Perform a 1-minute 

error run and record the total number of 
errors. 

Requirement: DTS counter registers O block 
errors during a I-minute error run. 

(10) If the data set under test is equipped 
with 4-wire switched carrier [option XF 

(S5-3) or XH (S5-7)J, position switch SI of 
the DTS to OFF. 

Requirement: At the data set, the RS, CS, 
and CO indicators are off. At the DTS, .DSl 
(CA), DS2 (CB), and DS4 (CF) lamps are off. 

(11) End of test. Restore the data set to 
normal operating condition. 
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C. Remote Loop-Back Test From STC 

5.07 When instructed by the STC, place the data 
set in the digital loop-back mode by depressing 

the DL switch and verifying that the MR indicator 
is off and the TM indicator is lighted. (Refer to 
Table A.) 

5.08 After receiving the test results from the 
STC, restore the data set to normal operating 

condition by depressing to release the DL switch 
and verifying that the MR indicator is lighted. 

D. Digital Loop-Back Self Test to Distant End 

5.09 When instructed by the STC, this test is 
performed from the local data set to a 

distant-end data set. The distant-end data set 
must be in the digital loop-back mode and should 
have been previously tested by the STC. The local 
data set is placed into the self-test mode by 
depressing the ST locking switch. This turns on 
the local transmitter and applies steady marks to 
the data set internal SD lead. The steady marks 
are transmitted to the distant-end receivEir, where 
the recovered data is looped around to the transmitter 
on the digital side of the data set. The distant-end 
transmitter now transmits this data back to the 
local receiver, where the ER indicator is used to 
indicate any errors made in transmission. 

5.10 Perform the following procedure: 

(1) Verify that the distant-end data set is in 
the DL mode and the ON indicator is lighted. 

(2) Apply power to the local data set. 

(3) Depress the self-test (ST) locking switch. 

Requirements: The ON, RS, CS, CO, and 
TM indicators are lighted and the MR indicator 
is off. S_ince the ER indicator responds to 
errors received, it should be off. 

(4) Perform a 5-minute error run. 

Requirement: Acceptable performance is 
indicated by a total of 30 or less blinks of 
the ER indicator. 

(5) End of test. Restore both data sets (local 
and distant-end) to normal operating condition. 
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E. Di11ital Loop-back Test Using 914-Type DTS to 
Di,,tant End 

5.11 The distant-end data set must be in the 
digital loop-back mode and should have been 

previously tested by the STC. This test verifies 
that data can be sent from the local transmitter 
to the remote receiver, looped back on the digital 
side to the remote transmitter, and be transmitted 
back to the local receiver. The received data (BB) 
lead at the local receiver is then checked for errors. 
This test must be performed using each active 
customer interface connector. 

5.12 Perform the following digital loop-back test 
to distant end using the 63- or 511-bit random 

word. 

(1) Connect the equipment and set the controls 
of the 914C DTS as shown in Fig. 3. 

Note: This test is written to make use of a 
9:AC DTS. If a 914C is not available, connect 
the 903-type DTS to the 914B DTS and set 
the controls as shown on Fig. 3. 

(2) Verify that options Y J (83-8) and YN 
(86-8) are installed. 

(3) If the local data set is equipped with the 
slave option WI (86-5), temporarily remove 

this option and install option WJ (86-4) before 
performing the test. 

(4) Verify that the distant-end data set is in 
the digital loop-back mode, with the 

n,.ultiplex selector switch to 9600, and that 
the ON indicator is lighted. 

(E) Apply power to the local data set and 
then to the 914-type DTS. 

(6) Operate the data set multiplex selector 
switch to the 9600 bps position. 

Requirements: At the data set, th,2 ON, 
RS, CS, CO, and MR indicators are lighted. 
The ER and TM indicators are off. At the 
DTS, DSl (CA), DS2 (CB), DS3 (CC), DS4 
(CF), DS5 (QM), and DS6 (CG) lamps are 
lighted. The NO CLOCK and NO DATA 
lamps are off. 



(7) If the 903-type DTS is used, depress and 
release the START button. 

(8) Reset the counter on the 914-type DTS 
by pressing the RESET switch. The 

counter will indicate transmission errors that 
occur. 

(9) Verify that the error counter is functioning 
properly by pulling interface selector switch 

3A out on the 914-type DTS. 

Requirement: At the 914-type DTS, the 
error counter counts rapidly and shortly 
thereafter the NO DATA lamp is lighted. 

(10) At the 914-type DTS, depress the 
interface selector switch 3A. 

(11) Reset the counter to zero by pressing 
the RESET switch. Perform a 5-minute 

error run and record the total number of 
errors. 

Requirement: Total is less than 30 block 
errors. 

(12) End of test. Restore both data sets 
(local and remote) to normal operating 

condition. 

F. Compromise Equolizer Test 

$.13 This test determines the optimum setting 
of the compromise equalizer in the local 

data set. This test must be performed upon initial 
installation of the local data set after the remote 
~ata set has been tested previously by the STC. 
An analog loop-back self test should be performed 
prior to performing the compromise equalizer test. 

$.14 A VOM or a 914-type DTS is required at 
the local data set. The dispatch of a telco 

employee to the distant-end data set location is not 
required; however, the distant-end data set must 
have the DL and ST switches depressed. In this 
test, an effort is made to minimize the negative 
test voltage at test points located on KD16 CP. 
The signals at these test points provide an indication 
of the performance by the data set. Lower 
magnitude voltages indicate good performance, 
while higher magnitude voltages represent poorer 
performance. If the factory-supplied options (WK, 
WN, WP, WS) result in a voltage indication of 
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-1.25 volts or less, the data channel has adequate 
equalization for good performance. The complete 
compromise equalizer test need not be performed 
under these conditions. 

5.15 Perform the following procedure: 

(1) Call the STC and verify that options WK(Sl-4), 
WN(Sl-2), WP(S3-1), WS(S1-7), XG(S5-6), or 

XI(S5-8) are installed in the distant-end data 
set. (Disregard additional options not listed.) 

(2) Refer to Fig. 5 and install options WN(Sl-2), 
WK(Sl-4), WS(Sl-7), XG(S5-6), or XI(S5-8) 

in the local data set. (Disregard additional options 
not listed.) 

(3) Verify that the distant-end data set is in 
the digital loop-back mode and that the ST 

switch is depressed. 

(4) Position the multiplex selector switch of the 
local data set to 2400 bps. (This conditions 

the quality 2 out test point on KD16 of the 
local data set to indicate the quality of the 
received signal at the distant-end data set.) 

(5) Apply power to the local data set. 

(6) Depress the ST switch of the local data set. 
Ignore momentary blinking of the status 

indicators. The ER indicator is lighted while 
the ST switch on the distant-end data set is 
depressed. 

t A 
D 

All voltage measur·ements in this test 
are negative with respect to analog 
ground. Therefor,g, the positive ( +) 
terminal must be connected to analog 
ground to obtain a positive meter 
indication. 

(7) Measure and record the dcnoltage at quality 
1 out test point as shown in Fig. 5. 

Requirement: 1.25 volts or less. If this 
requirement is met, proceed to (18). 

(8) Remove option shorting jack Sl-4 and reinstall 
at Sl-5. 

(9) Measure the de voltage at quality 1 out 
test point as shown in Fig. 5. 
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(10) Install the option shorting jack (either S1-4 
or S1-5) which results in the minimum 

negative voltage magnitude indication (VOM 
indicates less than 2 volts de). 

Note: Good performance of the data channel 
is indicated by 0.75 volts de, while marginal 
performance is indicated by a test voltage 
greater than 2.0 volts de. 

(11) Install option WM (81-1) in the local data 
set. 

(12) Measure and record the de voltage at 
quality 1 out test point as shown in Fig. 5. 

(13) Remove option shorting jack S1-1 and 
reinstall at S1-3. 

(14) Measure and record the de voltage at 
quality 1 out test point as shown in Fig. 5. 

(15) Remove option shorting jack S1-3 and 
reinstall at S1-2. 

(16) Measure the de voltage at quality 1 out 
test point as shown in Fig. 5. 

(17) Install option shorting jack S1-1, Sl-2, or 
S1-3, which results in the minimum negative 

voltage magnitude indication (VOM indicates less 
than 2 volts de). 

(18) Install option WP (83-1) m the local data 
set. 

(19) Disconnect the VOM negative test lead from 
quality 1 out test point and connect to 

quality 2 out test point. 

(20) Measure and record the de voltage at 
quality 2 out test point. (Refer to Fig. 5.) 

Requ.irement: 1.25 volts or less. If this 
requirement is met, the test is concluded. 
Return both data sets to normal operating 
conditions. 

(21) Remove option shorting jack S3-1 and 
reinstall at S3-3. 

(22) Measure the de voltage at quality 2 out 
test point. 

Poge 16 

(23) Install either option shorting jack S8-1 or 
S3-3, which results in the minimum negative 

voltage magnitude indication (VOM indicates less 
than 2 volts de). 

(24) Install option WR (S1-6) in the local data 
set. 

(25) Measure and record the de voltage at test 
point quality 2 out. 

(26) Remove option shorting jack S1-6 and 
reinstall at S1-8. 

(27) Measure and record the de voltage at 
quality 2 out test point. 

(28) Remove option shorting jack S1-8 and 
reinstall at S1-7. 

(29) Measure the de voltage at quality .'J out 
test point. 

(30) Install option shorting jack S1-6, S1-7, or 
S1-8, which results in the minimum negative 

voltage magnitude indication (VOM indicates less 
than 2 volts de). 

R,~qu.irements: Test voltage at both quality 
1 out and quality 2 out is less than 2.0 volts 
de. 

Note: If requirements for the compromise 
equalizer are not met, a telco employee must 
b€ dispatched to the distant-end data set 
location. This data set must have the options 
specified in (l) installed in order to pedorm 
the compromise equalizer test. If the required 
options are not installed during the test, 
repeat the test with the options installed. If 
the options were installed during the original 
test or if the second test also fails, refer to 
the appropriate Bell System Practices for 
maintenance procedures concerning the facility 
and DS 209A-Ll. 

(31) End of test. Return both data sets to 
normal operating conditions. 

G. Power Supply Test 

5.16 The power supply test checks that ac voltage 
appears at the power supply input and. then 

measures the+ 12, +5, and -12 volt supply voltages 
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at the customer interface. The only test equipment 
required is a 914-type DTS. 

5.17 Perform the following procedure: 

(1) Connect the data set to the 914-type DTS. 
The only programming pins required in the 

matrix are at crosspoints GRD-1 and GRD-7. 

(2) Apply power to the data set and then to 
914-type DTS. 

Requirement: The data set ON indicator 
lights. 

(3) If the ON indicator fails to light or lights 
momentarily and goes off, check the ac 

source voltage with a VOM. 

Requirement: 105 to 130 volts RMS. 

ft E 

D 

Data set 209A-Ll is equipped with a 
circuit breaker .which will trip under 
excessive current and thermal conditions. 
To reset the circuit breaker, operate 
the switch located inside the rear 
faceplate. The data set cooling fan 
is under control of the fuse which is 
located near the circuit breaker. A 
replacement fuse (AGC 1/2 ampere) 
is mounted at the front of the data 
set power unit, or one may be obtained 
from the maintenance kit (D-180555-Ll). 
The data set is also provided with a 
self-resetting thermal overload switch 
which disconnects the power unit if 
the power unit temperature rises 
excessively. 

(4) Position the VERTICAL MONITOR switch 
to 9 and the RANGE switch to 30 DCV. 

(5) Position the FUNCTION switch to VOLT 
INT and measure the voltage on the Cl9 

lead (pin 9 of customer interface). 

Requirement: 11.5 to 12.5 volts. 

(6) Position the FUNCTION switch to OFF and 
the VERTICAL MONITOR switch to 25. 

(7) Position the FUNCTION switch to VOLT 
INT and measure the voltage on the CI25 

lead (pin 25 of customer interface). 

OS 209A-Ll 2-53 
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Requirement: 4.5 to fi.5 volts. 

(8) Position the FUNCTION switch to OFF, 
the VERTICAL MONITOR switch to 10, 

and the POLARITY switch to REV. 

(9) Position the FUNCTION switch to VOLT 
INT and measure the voltage on the Cll0 

lead (pin 10 of customer interface). 

Requirement: 11.5 to 12.5 volts. 

(10) Position the FUNCTION switch to OFF. 

(11) End of test. Remove test equipment and 
return to pretest conditions. 

H. CA-CB Interval Test 

5.18 The CA-CB interval test checks the 8-ms 
and 14 7-ms request-to-send/ clear-to-send 

(CA-CB) intervals. Although requirements are 
given for the three possible options, the data set 
under test need not be checked for proper operation 
of all options. Check only the CA-CB interval 
provided by the option specified on the service 
order. This test is required only when the data 
set under test is optioned for switched request-to-send 
[XF (S5-3), XG (S5-6), or XH (S5-7)]. A 914-type 
DTS and the 3300-ohm (yellow) pin are required. 

Note: If the associated DAS is in the facility 
loop-back mode, the CA-CB interval cannot 
be measured unless option YM is installed in 
the data set. 

5.19 Perform the following procedure: 

(1) Connect the data set to the 914-type DTS 
and set the controls as shown in Fig. 6. 

(2) If a 914C DTS is used, position START 
switch to A ONLY. 

(3) Apply power to the data set and then to 
the DTS. 

(4) Depress the AL switch located on DS 
209A-Ll. 

(5) Position the data set multiplex selector switch 
to 9600. 
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(6) On the 914-type DTS, add red pins to the 
programmable matrix in the following 

positions: 4-TPl, 5-TP2. 

(7) Install option YC (S6-2) and the option 
specified by the service order [XF (S5-3) or 

XG (S5-6) or XH (S5-7)] in the data set. 

(8) On the 914-type DTS, ensure that switch 
Sl is OFF. Zero the counter by pressing 

the RESET switch. 

(9) Position switch Sl to ON and record the 
CA-CB interval on the counter. 

Requirements: Option XF-130 to 160 ms 
Option XG-6.0 to 9.0 ms 
Option XH-130 to 160 ms. 

Note: Because the COUNTER switch is set 
to INTERVAL X-10, the counter indicates 13 
to 16 for options XF and XH. Similarly, for 
option XG the COUNTER switch is set to 
INTERVAL X.l, resulting in an indication of 
60 to 90. 

(10) To remeasure the CA-CB interval, position 
switch Sl to OFF and press the RESET 

switch. When Sl is moved to ON, the CA-CB 
interval appears on the counter. 

(11) End of test. Restore data set to normal 
operating condition. 

I. CG-CF Interval Test 

5.20 In this test the interval between CG (initial 
detection of carrier) and CF (indication to 

the customer that the data set is in the proper 
state to receive data) will be measured. A 914-type 
DTS and the yellow pin (3300 ohms) are required. 

5.21 Perform the following procedures: 

(1) Connect the data set to the 914-type DTS 
and position the controls as shown in Fig. 6. 

(2) Install option XF (S5-3) in the data set. 

(3) Apply power to the data set and then to 
the 914-type DTS. 

(4) Depress the AL switch located on DS 
209A-Ll. 
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(5) Position the data set multiplex selector switch 
to 9600. 

(6) On the 914-type DTS, add red pins to the 
programmable matrix in the following 

positions: 21-TPl and 8-TP2. 

(7) Ensure that switch Sl is positioned to OFF. 
Zero the counter by pressing the RESET 

switch. 

(8) If a 914C DTS is used, position the START 
switch to A ONLY. 

(9) Position switch Sl to ON and read the CG-CF 
interval on the counter. 

Requirement: 1:20 to 140 ms. 

Note: Because the COUNTER switch is set 
to INTERVAL XlO, the counter indicates 12 
to 14. 

(10) To remeasure the CG-CF interval, position 
switch Sl to OFF and reset the counter. 

Position switch Sl to ON and read the CG-CF 
interval on the counter. 

(11) End of test. Restore the data set to 
normal operating condition. 

J. End-to-End Self Test 

5.22 The performance of the data channel is 
quickly tested by the end-to-end self test. 

Depressing the ST switches on both data sets 
conditions the respective transmitters to transmit 
steady marks. At both receivers, test cireuits 
enable the ER indicator to be used to indicate any 
errors made in transmission. This test check, the 
transmitter and receiver of both data sets and the 
two directions of transmission of the conneeting 
facility. The customer interface circuits are not 
tested by the end-to-end self test. 

5.23 Perform the following procedure for the 
End-to-end self test. 

(1) Ensure that the data sets are connected to 
the facility and that ac power is applied. 

R1~quirements: ON and MR indicators are 
lighted. 
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SWITCH SETTING 

INTERFACE DEPRESSED 
SELECTOR A 
SWITCHES 

INTERFACE MODE VOLTAGE 
TEST SET MOOE INTEFIVAL (914C); RCV SER(914B) 
COUNTER INTEl~VAL XIO 
FUNCTION OFF 
BIT RATE 2000 
TPI FIRST +/OPEN 
TP2 FIRST +/OPEN 
Si (CA) OFF 
S2 (BA) OFF 

(2) Depress the ST switches at each data set. (4) End of test. Restore both data sets (local 
and distant-end) to normal operating condition. 

Requirements: ON, RS, CS, TM, and CO 
indicators are lighted. MR and ER indicators 
are off. 

(3) Perform a 5-minute error run. 

Requirements: Acceptable performance is 
indicated by a total of 30 or less blinks of 
the ER indicator. 

K. End-to-End Test Using 914-Type DTS 

5.24 The end-to-end test is performed when it is 
necessary to identify facility troubles, or 

when the DS 209A-Ll experiences difficulty while 
multiplexing two or more Electronic Industries 
Association (EIA) interfaces. This test checks the 
transmitter and receiver of both data sets and the 
two directions of transmission by the connecting 
facility. One DS 209A-Ll can be located in an 
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STC. A 914-type DTS is required at both ends 
of the data channel. By using the 914-type DTS, 
the customer interface is checked and an actual 
error count is performed. 

End-to-End Test (Duplex) 

5.25 Perform the following procedure for a duplex 
end-to-end test using a 63- or 511-bit random 

word. 

(1) Connect equipment at both data set locations 
and set the controls of the 914C DTS as 

shown in Fig. 3. 

Note: This test is written to make use of a 
914C DTS. If a 914C DTS is not available, 
connect a 903-type DTS to a 914B DTS as 
shown in Fig. 3. 

(2) Apply power to the data set and then to 
the 914-type (903-type) DTS. 

(3) Establish voice communications between the 
data stations and verify that neither of the 

data sets is in a test mode. 

(4) If using a 903-type DTS, depress and release 
the START switch. 

Requirements: At each DS 209A-Ll, the 
ON, MR, RS, CS, and CO indicators are 
lighted. The ER and TM indicators are off. 
At each 914-type DTS, the DSl, DS2, DS3, 
DS4, DS5, and DS6 lamps are lighted. 

The attendant at each data station 
must verify that NO DATA and NO 
CLOCK lamps are off. This indicates 
that a valid connection has been 
established between data stations. If 
either lamp lights during the test, 
the test must be restarted. 

(5) At both data stations, simultaneously depress 
the DTS RESET and perform a 5-minute 

error run and record the total errors. 

Requirement: Total errors are less than 30 
block errors. 

(6) As required, repeat the end-to-end test using 
each active EIA interface when operating in 

a multiplexing system. 
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(7) End of test. Restore the data set to normal 
operating condition. Verify that the correct 

options are installed in the data set before 
notifying the customer that service is restored. 

End-to-End Test (Half.Duplex) 

5.26 Perform the following procedure for a 
half-duplex end-to-end test using a 63- or 

511-bit random word. 

(1) Connect equipment at both data set locations 
and set the controls of the 914-type DTS 

as shown in Fig. 3. 

Not,e: The 903-type DTS is not required for 
a half-duplex test. 

(2) Apply power to the data set and then to 
the 914-type DTS. 

(3) Establish voice communications between the 
data stations and verify that neither of the 

data sE,ts is in a test mode. 

(4) On the 914-type DTS at the transmitting 
end only, position the TEST SET MODE 

switch to TRMT SER (914B DTS) or SER (9l4C 
DTS). 

(5) On the 914-type DTS at the rece1vmg end 
only, position the TEST SET MODE switch 

to the RCV SER (914B DTS) or SER (914C 
DTS). 

Requirements: At each DS 209A-Ll, the 
ON, MR, RS, CS, and CO indicators are 
ligh·:ed. The ER and TM indicators are off. 
At each 914-type DTS, the DSl, DS2, DS3, 
DS4, D85, and D86 lamps are lighted. 

The attendant at the 1·eceiving stalion 
should verify that NO DATA and NO 
CLOCK lamps are off. This indicates 
that a valid connection has bt?en 
established between data stations. If 
either lamp lights during the t,est, 
the receiving station attendant must 
contact the transmitting station imd 
agree to retest. 

(6) At both data stations, simultaneously depress 
the DTS RESET and perform a 5-minute 

error run and record the total errors. 



Requirement: Total errors are less than 30 
block errors. 

(7) At the end of the prearranged time interval, 
establish voice communication to discuss the 

test results and agree to repeat the end-to-end 
test in the opposite direction if necessary. The 
transmitting data station now would become the 
receiving data station. Repeat (4) through (6). 

(8) As required, repeat the end-to-end test using 
each active EIA interface when operating in 

a multiplexing arrangement. 

(9) End to test. Restore the data set to normal 
operating condition. Verify that the correct 

options are installed in the data set before 
notifying the customer that service is restored. 

6- SUPPLEMENTARY TESTS 

A. Start-Up Errar Test 

6.01 This test consists of switching on the 
request-to-send (CA) lead and recording any 

errors that occur immediately after the lead is 
switched on, and the data set turns on the 
clear-to-send (CB) lead. This test is applicable 
only when the data set under test is optioned for 
switched request-to-send XF (S5-3), XG (S5-6), or 
XH (S5-7)]. When testing a DS 209A-Ll that is 
installed in a point-to-point multiplexing system, 
perform the start-up error test using each active 
customer interface. 

6.02 Perform the following procedure for the 
start-up error test: 

(1) Connect the equipment and set the controls 
of the 914-type DTS as shown in Fig. 6. 

(2) Position the 914-type DTS COUNTER switch 
to BIT ERRORS. 

(3) Position the 914-type DTS BIT RATE switch 
to EXT+. 

(4) Depress the data set AL switch. 

(5) Apply power to the data set and then to 
the 914-type DTS. 

(6) At the DTS, verify that Sl (CA) is OFF. 
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(7) Reset the DTS counter by momentarily 
depressing the RESET switch. 

(8) Position Sl to ON. 

Requirement: Zero errors are indicated by 
the DTS immediately after CA is switched on. 

Note: Disregard any transient errors that 
may occur when Sl is positioned to OFF. 

(9) Repeat (8) for a total of five trials. 

(10) End of test. Restore the data set to 
normal operating condition. 

B. Ground Noise Test 

6.03 If the data set and CPE are not connected 
to the same ground, errors may be caused 

by a potential difference between data set ground 
and CPE ground. To detect the presence of noise 
potentials, a test should be made using the 6H 
impulse counter. This counter is used to count 
the number of impulse noise peaks during a 
measured time period. The counter registers only 
the peaks which exceed a preset level and are 
separated by approximately 150 ms or more. 

6.04 The following test equipment is required to 
perform the ground noise test: 

• 6H impulse counter (or equivalent) 

• 914-type DTS 

• 2W6A test cord for 6H impulse counter (310 
plug on one end, alligator clips connected 
to tip and ring on the other end). 

6.05 For this test, the impulse counter is connected 
between the grounds of the data set and 

the CPE. The impulse counter will register when 
a potential difference of a preset level has developed 
between the isolated grounds. The 914-type DTS 
is used only to gain access to the ground interface 
leads. If the 914-type DTS is not available, any 
method of gaining access to the interface is 
acceptable. 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Counters (J94006H and 
J94006HR)-Description, Operation, and 
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Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter
Description, Operation, and Maintenance 
(103-620-100). 

6.06 Perform the following procedure: 

(1) Connect the 914-type DTS connector A to 
the customer connector on the data set. 

Connect the 914-type DTS connector B to the 
data set connector on the CPE. This test 
assumes that protective ground from the CPE 
appears at the customer interface. 

(2) On the !Jl4-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B interface selector switches. 

(3) Connect one clip of the 2W6A cord to switch 
lA and connect the other clip to switch lB. 

Verify that power is applied to data set and 
CPE. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the fiH impulse counter, set the DIAl.rMEAS 
switch to MEAS and set the DERN dial to 

90. 

(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Set the MINUTES control to 15. After the 
15-minute test has elapsed, record the 

number of indications by the counter. 

(8) Remove clips of the 2W6A cord from lA 
and lB and connect to 7 A and 7B. 

(9) Reset the counter on the 6H impulse counter 
to 0. 

(10) Set the MINUTES control to 15. After 
the 15-minute test has elapsed, record the 

number of indications by the counter. 

6.07 At the end of both of the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
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together according to local instructions. At the 
end of the test, disconnect the test equipment and 
restore be data set to pretest condition. 

7. REFERENCES 

7.01 The following Bell System Practices provide 
information concernng the data sets used in 

multiplex systems. 

SECTION TITLE 

Data Set 208A-Type 

592-027-100 

592-027-~:oo 

592-027-800 

592-027-t>O0 

666-511-E,03 

Description and Operation 

Installation 

Maintenance 

Test Procedures 

Test of Services Provided By 
Data Set 208A-Type From a 
Private Line Test Room 

Data Set 20JC-Type 

592-029-l 00 

592-029-~:oo 

592-029-H00 

592-029-iiO0 

G66-51Hi01 

Description and Operation 

Installation 

Maintenance 

Test Procedures 

Test of Services Provided By 
Data Set 201C From a Private 
Line Test Room 

Data Set 209A-Ll 

592-032-J. 00 

592-032-J.50 

592-032-l!00 

592-032-800 

fi66-5 ll-1i04 

Description and Operation 

Supplementary Information 

k~tallation 

Maintenance 

Test of Services Provided By 
Data Set 20\JA-Ll From a Private 
Line Test Room 
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AT& TCo Standard 
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Issue 2, September 1979 

DATA SET 209A-L1 

TRANSMITTER-RECEIVER 

TEST PROCEDURES USING 921 A DAT A TEST SET 

CONTENTS PAGE 

1. GENERAL 

A. Test Capabilities 

B. Self Tests 

2. INSTALLATION TESTS 

A. Point-to-Point, Point-to-Point Multiplexing, 
and Digital Data System Subrate Off-Net 

2 

'2 

3 

Installations 3 

B. Many-Point Multiplexing Installations 
3 

Digital Loopback Testing From a DS 
201C-Type Extension S 

Digital Loopback Testing From a DS 
208A-Type or DS 209A-L 1 Extension 

C. One-to-Many Multiplexing Installations 

3. MAINTENANCE TESTS 

4. TEST PROCEDURES 

A. Analog Loopback Self Test 

B. Digital Loopback Self Test 

C. End-to-End Self Test 

D. Remote Test 

E. Initial Test Setup for 921A DTS 

F. Analog Loopback Test 

s 

9 

12 

12 

12 

13 

14 

14 

14 

16 

CONTENTS PAGE 

G. Digital Loopback Test 17 

H. Compromise Equalizer Test 20 

I. Power Supply Test 23 

J. CA-CB (RS-CS) Interval Test 24 

K. CA-CF (RS-COD) and CA-CG (RS-COV) 
Intervals Test 25 

L. Transmitter Output Test 25 

M. End-to-End Block Error Test '26 

N. External Timing Test 28 

0. Elastic Stores Test 29 

P. Analog Loopback Stcirt-Up Test 31 

Q. End-to-End Start-Up Test 32 

R. Repair Test 35 

5. REFERENCES 36 

1. GENERAL 

1.01 This section contains test procedures using 
the 921A data test set (DTS) and the self-test 

capabilities of data set (DS) 209A-Ll. Test procedures 
using the 914-type DTS and the self-test capabilities 
of DS 209A-Ll are contained in Section 592-032-500. 
These procedures are to be used when testing DS 
209A-Ll on an initial installation or during a 
maintenance visit. The procedures to be used 
when investigating a trouble report are contained 
in Section 592-032-300. Procedures for testing DS 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



2-54 DS 209A-U 
SECTION 592-032-50 l 

209A-Ll in point-to-point, point-to-point multiplexing, 
and digital data system subrate off-net installations 
are provided in this section. Also included in this 
section are procedures for testing DS 209A-Ll, 
208A-type, and 201C-type when installed in a 9600 
bits-per-second (bps) multiplexing system. These 
tests are required in addition to tests normally 
required for installation and maintenance of these 
data sets. 

1.02 This section is reissued to add coverage for 
Version 2 of the 921A DTS. Since this 

reissue is a general revision, arrows normally used 
to indicate changes have been omitted. 

1.03 DS 209A-Ll is a synchronous, binary, serial, 
9600-bps data set for use on basic 3002-type, 

4-wire private line (PL) telephone channels equipped 
with high-performance data conditioning (HPDCJ 
type D1. C-type conditioning is not required. 
Refer to Section 314-410-105 for information 
concerning HPDC type D1. DS 209A-Ll contains 
a multiplexing capability that provides data channels 
in multiples of 2400 bps up to 9600 bps as follows. 

• One 9600-bps channel 

• One 7200-bps channel and one 2400-bps 
channel 

• Two 4800-bps ch8.nnels 

• One 4800-bps channel and two 2•!00-bps 
channels 

• Four 2400-bps channels. 

These channels can interface with customer-provided 
equipment (CPE) or can be extended with DS 
201C-type or DS 208A-type. 

A. Test Capabilities 

1.04 Test circuitry built into DS 209A-Ll permits 
the following self tests to be performed: 

analog loopback, digital loopback, and end-to-end. 
The test circuitry also facilitates the remote test 
of the data set from a test center. The analog 
loopback, digital loopback, and end-to-end tests 
can also be performed by use of external test 
equipment such as the 921A DTS. 

1.05 The 921A DTS (Fig. 1) is a portable, general 
purpose data test set that provides the 

Page 2 

serial te:,ting capabilities of the 914C DTS and is 
compatible with the fll4C DTS for the testing of 
serial data sets. The 921A DTS also provides 
additional testing capabilities that are described in 
Section 107--402-100. Input to the 921A DTS is 
made through a 20-button keyboard. A 32-character 
display provides operator prompting and test 
results. 

B. Self Tests 

Lamp Te,;t 

1.06 T:1e lamp test (LP) nonlocking switch, when 
depressed, lights the multiplex and data set 

status indicator lamps to verify proper operation 
of these lamps. The LP switch can be depressed 
at any time, since it does not affect normal data 
set operation. 

Analog Loopback Self Test 

1.07 This test is initiated by depressing the 
analog loopback (AL) and self-test (ST) 

locking switches. Depressing the AL switch connects 
the data set transmitter to the data set rec,~iver 
through an attenuation network. Depressing: the 
ST switch turns on the internal request-to-send 
(CAJ lead, transmits steady marks on the internal 
,end data (BA) lead, and conditions the ER lamp 
to indicate receiver errors. Since steady marks 
were transmitted, any spaces detected by the error 
eircuitry constitute errors. Each bit error lights 
the ER lamp for approximately 100 ms. This test 
does not check the customer or telephone interface 
circuits. 

Digital Loopback Self Test 

1.08 This test is performed from the local data 
set to a distant-end data set. The distant-end 

data set must be in the digit.al loopback mode. 
The local data set is placed in the self-test mode 
l,y depressing the ST locking switch. This turns 
on the local transmit.I.er and applies steady marks 
to the internal send data (BA) lead. The steady 
marks are transmitted to the distant-end receiver, 
where the recovered data is looped back internally 
to the distant-end transmitter. The distant-end 
transmitter now transmits this data back to the 
local receiver, where the ER lamp indicates any 
e1-rors made in transmission. The customer inte1rface 
circuits are not checked. 
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Fig. 1- 921 A Da ta Test Set- Front Panel 

End-to-End Self Test 

1.09 This tt>st is initiated b~-dPprPssing the ST 
locking swileh!'s on hut h data sets. This 

action conditions the r<'spedi,e transmitter~ to 
transmit steady marks .. \t both rec-ei,·ers, th, ER 
lamps ind icat e ar.~ errors made in tram;mission 
This test simultam·ously t·hPcb th(• transmitter 
an<l recei,er of hoth data sets and the two din•ctions 
of transmission of the connecting facility. Tlw 
customer interfat·,, tireuits are not checker!. 

2 . INSTALLATION TESTS 

2 .01 This part provides th<' spquence in "hith 
tests arP to ht' pt•rformed following inst aliation 

of the data set This lest sl•qut>nee pro vides a 
nwtho d of \'Pri fy·i ng t lial l hl' i nstallat iun is 

satisfattur~ . Brfon, procPed ing with the tests, 
\'erify that the t-w ir e p1·ivate line meets t he 
requin·ments specified in Sect ion 314--110-500. 

A. Point - to-Point , Point-to -Point Multiplexing , and 
Digital Dat a System Subl'ate Off-Net Installat ions 

2 .02 Rf'fer to Fig. 2 for the sequencP of tes ts 
to be performed and to Pa rt ,1 for the tes t 

procedures. 

8 . M an y-Point Mul tiplexing Installations 

2 .03 When the entire mult iplex syst »m ha s heen 
installed and all ana log links have hee n tested 

rn<li,idua lly, the system mu-;t be t ested. A digital 
lr,opback I DL) test must he pPr formed on each 
multiplex channel lo its corresponding remote data 
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START 

PERFORPI ANALOG 
LDDPBACK SELF 
TEST 

YES 

YES 

REQUEST 
TEST CENTER 
PERFORPI 
REMOTE TEST 

ARE TEST 
RESULTS 
SATISFACTORY 

YES 

INSTALLATION COMPLETE 
FOR FIRST DATA SET. 
LEAVE DL SWITCH 
DEPRESSED 

PERFDRPI REPAIR TEST 

NOTIFY 
SUPERVISION 

POSSIBLE PRIVATE 
LINE TROUBLE. REFER 
TO SECTION 314-410-500 

NO 

PERFORM COMPROMISE 
EQUALIZER TEST, 

TURN EQUIPMENT 
OVER TO 
CUSTOMER 

YES 

VERIFY WITH 
CUSTOMER THAT 
SERVICE IS 
SATISFACTORY 

YES 

ARE TEST 
RESULTS 
SATISFACTORY 

DIGITAL LOOPBBACK 1------~ 
SELF TEST, AND 
END-TO-END SELF 
TEST 

Fig. 2-lnstallation Test Sequence 



set. For this test, the remote data set must be 
In the DL mode and all of the data sets between 
the remote extensions must not be in a test mode. 

2.04 DL testing of the entire multiplex system 
can be performed from either end with one 

exception. A DL test (with external test 
equipment) from a slave DS 209A-Ll 
cannot be performed to a master DS 
209A-Ll because the master DS 209A-Ll 
cannot be placed in the DL mode. 

D5 209A-L 1 2-54 
155 2, 5iECTION 592-032-501 

Requirement: Maximum allowable blinks 
of MC lamp depend on 8ystem configuration. 
Refer to Fig. 3. 

(4) If system does not meet requirement, refer 
to Section 592-032-300. 

(5) Release ST switch on DS 201C-type. 

(6) Contact distant-end data station and have 
DL switch on data set released. 

Digital Loopback Testing From a D5 201C-Type 
Extension Digital Loopback Testing From a D5 208A-Type or 

D5 209A-L 1 Extension 
2.05 If the extension data set (at the location 

originating the test) is a DS 201C-type, the 
self-test feature can be used to perform the digital 
loopback test to the distant-end data set. (The 
M23B cord must be connected while this test is 
being performed.) 

2.07 If an extension DS 208A-type is located at 

2.06 Perform the test as follows. 

the station originating the test, the M23B 
cord must be connected while this test is performed. 
If testing from a DS 209A-Ll,, the 921A DTS must 
be located at the master DS 209A-Ll. A DL test 
cannot be performed from a slave DS 209A-Ll to 
the master DS 209A-Ll. If the slave in option 
(WI) is temporarily removed from the slave DS 
209A-Ll and the slave out option (WJ) installed, a 
DL test can be performed. 

(1) Contact distant-end data station and have 
DL switch on data set depressed. 

(2) Depress ST switch on DS 201C-type. 

Requirements: All lamps are lighted except 
MC. 

(3) Observe MC lamp for five I-minute periods. 

STEP ACTION 

1 Connect data set to a 921A DTS, using 
interface cable and EIA adapter cord provided 
with DTS. 

Note 1: The interface cable is equipped 
with two 37-pin connectors. The 6-inch adapter 
cord is equipped with a 37-pin female connector 
and a 25-pin male connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 
customer interface connector on data set. 

Note 2: If testing from a DS 208A-type, 
an M23B cord must be connected between 
data set and adapter cord. 

Note: The self-test feature available on DS 
208A-L1A or DS 209A-Ll must not be used 
for this DL test. 

2.08 Perform the test as follows. 

VERIFICATION 

Page 5 



2-54 DS 209A-L l 
SECTION 592-032-501 

~·-~ 

~ 
~--,, 

Page 6 

ST 

IIC oll 

REQUIRelEIT: IIC LAPP BLIM<S All AVERASE OF 4 TIIES OR LESS PER IIIMJTE 

209A 
209A 

(NOTES 1 
AIIO 2) 

REQUIREPENT: IIC LAPP BLIM<S All AVERAOE OF 3 TIIES !R LESS PER "IMJTE 

REQUIREPENT: IIAXIIUI OF 45 BLoa< ERRORS FOR 5 "IMJTE INTERVAL 

REQUIREPENT: IIAXIIU! OF 30 BLoa< ERRORS FOR 5 IIIMJTE INTERVAL IF USING DS 208A 
IIAXIIU! OF 15 BLOCK ERIIORS FOR 5 "Iff.lTE INTERVAL IF USING DS 201C 

REIJJI-NT: IIAXIIUI OF 68 BLOCK ERIIORS FOR 5 "Iff.lTE INTERVAL 

REQUIREIENT: IIAXIIUI OF 44 BLOCK ERRORS FOR 5 "IIIJTE INTERVAL 

NOTES: 
1. DISTAIIT-ENII DATA SET 
2. INVALID IF 208A IS OPTIMD FOR SLAVE !IJT 
3. 821A 

Fig. 3-Loopback and Test Requirements 

Dl 



STEP ACTION 

2 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

3 

4 

5 

Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove the EIA RS-232-C interface module 
from storage and ensure that all 25 interface 
module switches are in TERM position. 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position. 

11 

12 

13 

14 

15 

16 

If testing from a DS 208A-type, enter 70 on 
keyboard. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (-). 

If testing from a DS 209A-type, enter 75. 

Press GO. 

If testing from a DS 208A-type, enter 48. 

If testing from a DS 209A-Ll, enter 72. 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

DS 209A-L 1 2-54 
ISS 2, SECTION 592-032-501 

VERIFICATION 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs self tests. 
If DTS is defective, di:iplay reads
TEST FAILED 
If DTS is satisfactory, display reads
DATA SET: 

Display reads
DATA SET: 70 

Display reads
DATA SET: 75 

Display reads
BIT RATE: 

Display reads
BIT RATE: 48 

Display reads
BIT RATE: 72 

Display reads
TEST SEQ: 
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STEP ACTION 

17 Contact distant-end data station and have DL 
switch on data set depressed. 

18 

19 

20 

21 

22 

23 

Page 8 

On DTS, enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Enter 0300. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End 'test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

VERIFICATION 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0300 SECONDS 
Display then reads-
BLK RCVD=0O00 ERR=00O0 

From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
tota.1 sync losses, total blocks received, and 
tota.l blocks in error. 

Error Requirement: Maximum allowable 
block errors depend on system configuration. 
Ref.er to Fig. 3. 

Data Set Requirements: At local data 
set if testing DS 208A--L1A-
ON, CO, MR, RS, and CS lamps are lighted; 
ER lamp is off. 



STEP ACTION 

24 If system does not meet requirements, refer 
to Section 592-032-300. 

25 Contact distant-end data station and have DL 
switch on data set released. 

DS 209A-Ll 2-54 
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VER I FICA 'rlON 

At local data set if testing DS 208A-Ll
ON, RS, CS, and CO lamps are lighted; 
ER, AL, and DL lamps are off. 
At local data set if testing DS 209A-Ll
ON, RS, CS, CO, and MR lamps are lighted; 
ER and TM lamps are off. 

C. One-to-Many Multiplexing Installations 

2.09 When the entire multiplex system has been 

cannot be performed to a master DS 
209A-Ll because the master DS 209A-Ll 
cannot be placed in the DL mode. installed and all analog links have been tested 

individually, the system must be tested. A digital 
loopback (DL) test must be performed on each 
multiplex channel. When testing is originated from 
the master DS 209A-Ll, the test must be performed 
from each connector of the DS 209A-Ll to each 
of the remote extension data sets. DL testing of 
the individual links comprising the multiplex system 
can be performed from either end with one 
exception. A DL test (with external test 
equipment) from a slave DS 209A-Ll 

2.10 For this test, the remote extension data 
sets must be in the DL mode and all of 

the data sets between DS 20~1A-Ll and the remote 
extensions must not be in a test mode. In order 
to conduct the test through each interface connector 
in use, the local DS 209A-Ll. (master) must have 
the multiplex selector switch positioned the same 
as the distant-end DS 209A-Ll. 

2. 11 Perform the test as follows. 

STEP ACTION, 

1 Contact distant-end DS 209A-LI station and 
determine position of multiplex selector switch. 
Ensure that data set is not in a test mode. 

2 Set multiplex selector switch on local DS 
209A-Ll (master) to same position as distant-end 
DS 209A-Ll. 

3 Connect local DS 209A-Ll to a 921A DTS, 
using interface cable and EIA adapter cord 
provided with DTS. 

Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
cord iR equipped with a 37-pin female connector 
and a 25-pin male connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 

VERIFICA TIION 
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STEP ACTION 

appropriate customer interface connector on 
data set. Refer to Table A. 

4 Connect DTS to a 105- to 129-Vac 60-Hz 
power source. 

5 Contact each remote extension data set location 
and have DL switch on data set depressed. 

6 

7 

8 

Apply power to local DS 209A-Ll. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

9 Remove EIA RS-232-C interface module from 
storage and ensure that all 25 interface module 
switches are in TERM position. 

10 On right side of DTS, ensure that locking 
lever is in OPEN position. 

11 Insert interface module into slot. 

TABLE A 

VERIFICATION 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs self tests. 
If DTS is defective, display reads
TEST FAILED 
If DTS is satisfactory, display reads
DATA SET: 

MULTIPLEX SELECTOR SWITCH POSITIONS AND ACTIVE INTERFACE CONNECTORS 

Page 10 

MULTIPLEX MULTIPLEX STATUS LAMP INTERFACE CONNECTOR 
SELECTOR 
SWITCH PL AND 9600-BPS 4800-BPS DOD 

POSITION ODD OPERATION BACKUP OPERATION 1 2 3 4 

1 96 48 96* - - -

2 72 & 24 24 72t 24 - -
3 48 24 48t 48t - -

4 48 & 24 24 48t 24 24:j: -

5 24 24 24 24 24:j: 24:j: 

6 None None - - - -

* Operates at 4800 bps when DBUl telephone interface lead is closed. 
t Operates at 2400 bps when DBUl telephon,e interface lead is closed. 
:j: Not operational when DBUl telephone interface lead is closed. 



STEP ACTION 

12 Move locking lever to CLOSE position. 

13 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

If remote extension data set is a DS 201C-type, 
enter 62 on keyboard. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (-). 

If remote extension data set is a DS 208A-type, 
enter 70. 

If remote extension data set is a DS 209A-Ll, 
enter 75. 

Press GO. 

If remote extension data set is a DS 201C-type, 
enter 24. 

If remote extension data set is a DS 208A-type, 
enter 48. 

If remote extension data set is a DS 209A-Ll, 
enter 72. 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

Enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

DS 209A-L1 2-54 
ISS 2, SECTION 592-032-501 

VERIFICATION 

Display reads
DA'f A SET: 62 

Display reads
DATA SET: 70 

Display reads
DATA SET: 75 

Display reads
BIT RATE: 

Display reads
BIT RATE: 24 

Display reads
BIT RATE: 48 

Display reads
BIT RATE: 72 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 =BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 
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STEP 

26 

27 

ACTION 

Enter 01024. 

Enter 0300. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remammg in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

28 If system does not meet requirements, refer 
to Section 592-032-300. 

29 Contact each remote extension data set location 
and have DL switch on data set released. 

30 Set multiplex selector switch on local DS 
209A-Ll to pretest position. 

3. MAINTENANCE TESTS 

3.01 This part provides the sequence (Fig. 4) in 
which tests are to be performed during a 

maintenance visit to the data station. This test 
sequence provides a method of isolating a trouble 
to the data set or the customer-provided equipment 
(CPE). It is assumed that the maintenance 
procedures in Section 592-032-300 have been followed 
prior to dispatching a telco employee to the data 
station. If the data set is found to be defective, 
procedures are provided for isolating the trouble 
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VERIFICATION 

Display reads (briefly)-
01024 BITS IN A BLOCK 
DiE,play then reads-
'???? SECONDS 

Dh:play reads briefly-
0300 SECONDS 
Dh:play then reads-
ELK RCVD=O000 ERR=00O0 

From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Maximum allowable block 
errors depend on system configuration. Refer 
to Fig. 3. 

to a circuit pack (CP) in order to repair the data 
set. 

4. TEST PROCEDURES 

4.01 This part provides the procedures for the 
normal installation and maintenance tests. 

A. Anc,log Loopback Self Test 

4.02 1'his test checks the data set transmitter 
~,nd receiver. The customer interface is not 

checked. 



START 

PERFORl'I ANALOG PERFORl'I 
LOOPBACK INSTALLATION 
SELF TEST TESTS 

PERFORl'I 
DIGITAL 

DS 209A-l I 2-54 
ISS 2, SECTION 592-032-501 

PERFORl'I 
REPAIR TEST 

NO 

ARE TEST 

LOOPBACK TEST RESULTS 
AND ENO-TO-END SATISFACTORY 

YES 

PERFORl'I ANALOG NO 

;LOOPBACK, ARE TEST 
:ANALOG LOOPBACK RESULTS 
1START-UP, AND SATISFACTORY 
i ELASTIC STORES 
TESTS 

SELF TEST 

YES 

YES 

VERIFY WITH 
CUSTOl'IER THAT 
SERVICE IS 
SATISFACTORY 

CLOSE 
TROUBLE 
REPORT 

NOTIFY 
SUPERVISION 

Fig. 4-Maintenance Test Sequence 

4.03 Perform the test as follows: 

(1) Ensure that data set is not transmitting or 
receiving data. 

(2) Depress AL and ST switches on data set. 

Requirements: After a brief retraining 
interval, ON, RS, CS, CO and TM lamps are 
lighted. ER and MR lamps are off. 

Note: ER lamp goes off immediately. If 
ER lamp is lighted or blinks, data set has 
failed analog loopback self test. 

(3) Observe lamps on data set for at least 30 
seconds. 

(4) Release ST and AL switches on data set. 

8. Digital laopback Self Test 

4.04 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are not 
checked. 

4.05 Perform the test as follows: 

(1) Contact distant-end data station and have 
DL switch on distant-end data set depressed. 
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(2) Depress ST switch on local data set. 

Requirements: ON, RS, CS, CO, and TM 
lamps are lighted. MR and ER lamps are 
off. 

(3) Observe ER lamp for a 5-minute period. 

Requirement: Total blinks of ER lamp are 
less than 31. 

(4) On both data sets, observe ER lamp for a 
5-minute period. 

.llequirement: On both data sets, total 
blinks of ER lamp are less than 31. 

(5) ON both data sets release ST switch. 

D. Rt,mote Test 
(4) Release ST switch on local data set. 

(5) Contact distant-end data station and have 
DL switch on data set released. 

4.08 This test allows a test center to check the 
data set transmitter and receiver and the 

facilities connecting the data set and the test center. 
The customer interface is not checked. 

C. End-to-End Self Test 
4.09 Perform the test as follows. 

4.06 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are not 
checked. 

4.07 Perform the test as follows. 

(1) Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end self test. 

(2) Ensure that neither data set is transmitting 
or receiving data. 

(3) On both data sets, depress ST switch. 

(1) Contact test center and request a remote 
test. 

(2) When directed by test center, depress DL 
switch on data set. 

(3) Test center performs remote test. 

(4) When directed by test center, release DL 
switch on data set. 

E. Initial Test Setup for 921A DTS 

Requirements: On both data sets, ON, 
RS, CS, TM, and CO lamps are lighted. MR 
and ER lamps are off. 

4.10 Perform the initial test setup for the 921 
DTS when used to test DS 209A-Ll as 

follows. 

STEP ACTION 

1 Connect data set to DTS using interface cable 
and EIA adapter cord provided with DTS. 

Note: The interface cable is equipped with 
two 37-pin connectors. The 6-inch adapter 
cord is equipped with a 37-pin female connector 
and a 25-pin male connector. Connect interface 
cable from DATA SET (DCE) connector on 
DTS to 37-pin connector on adapter cord. 
Insert 25-pin connector on adapter cord into 
appropriate customer interface connector on 
data set. Refer to Table A. 

2 Connect DTS to a 105- to 129-Vac (iO-Hz 
power source. 

Page 14 

VERIFICATION 



STEP 

3 

4 

5 

ACTION 

Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove EIA RS-232-C interface module from 
storage and ensure that all 25 interface module 
switches are in TERM position. 

7 On right side of DTS, ensure that locking 
lever is in OPEN position. 

8 Insert interface module into slot. 

9 Move locking lever to CLOSE position. 

10 On front of DTS, ensure that all 37 DCE 
interface lead switches are in NORM position. 

11 

12 

13 

14 

15 

Enter 75 on keyboard. 

Note: To delete a wrong entry on keyboard 
during any test, press back arrow (-). 

Press GO. 

Enter first two digits of bit rate corresponding 
to customer interface connector used in Step 
1. Refer to Table A. 

Press GO. 

Note: If GO or TST is pressed at an 
unauthorized point in a test, the test is ended 
and the DTS recycles to this step. 

Ensure that multiplex selector switch on data 
set is set to position corresponding to customer 
interface connector used in Step 1. Refer to 
Table A. 

DS 209A-L1 2-54 
ISS 2, SEC:TION 592-032-501 

VERIFICATION 

ON lamp lights. 

POWER lamp lights. 

Display reads (briefly) version number of 
DTS. 
DTS then performs self tests. 
If DTS is defective, display reads
TEST FAILED 
If DTS is satisfactory, display reads
DATA SET: 

Display reads
DATA SET: 75 

Display reads
BIT RATE: 

Display reads-
BIT RATE: and digits entered 

Display reads
TEST SEQ: 

On data set corresponding multiplex status 
lamp lights. 
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F. Analog Loopback Test 

4. 11 In this test, an analog loopback block error 
run is performed. The block error run 

checks the data set transmitter and receiver and 
the customer interface. Test data is generated by 
the 921A DTS and looped back internally from the 
STEP ACTION 

data s,et transmitter output to the receiver input. 
The received data is compared to the original data 
by the DTS. Data errors are indicated by the DTS 
display. 

4. 12 Perform the test as follows. 

VERIFICATION 

1 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Display reads
TEST SEQ: 

2 Depress AL switch on data set. 

3 

4 

5 

6 

7 

8 

On DTS, enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Dislay timing remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

9 Release AL switch on data set. 
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Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 
Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1; BIT ERRORS 2=BLOCK ERRORS 
Display reads-
?:'??? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0060 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=0000 

From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
O3YN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: No blocks in error. 



G. Digital Loopback Test 

4.13 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interface at the 
distant data set is not checked. Test data is 
generated by the 921A DTS and transmitted by 
the local data set. This data is looped back 
internally from the receiver output to the transmitter 
input of the distant data set and retransmitted. 
The data is received by the local data set and 
compared to the original data by the DTS. Data 
errors are indicated by the DTS display. 

STEP ACTION 

DS 209A-L l 2-54 
ISS 2, SECTION 592-032-501 

4.14 If DS 209A-Ll is installed in a many-point 
or one-to-many multiplex system, a master/slave 

timing arrangement must be usedl. When performing 
a digital loopback test with external test equipment, 
the test cannot be conducted from a slave DS 
209A-Ll to a master DS 209A-Ll with options as 
installed. If the slave in option {WI) is temporarily 
removed and the slave out option (W J) is installed, 
this test can be performed. 

4. 15 Perform the test as follows. 

Note: For option installation and removal 
information, refer to Tabl,e B and Fig. 5. 

VERIFICA TIOIII 

1 If slave in option (WI) is installed in local 
data set, remove this option and temporarily 
install slave out option (WJ). 

2 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

3 Contact distant-end data station and have DL 
switch on data set depressed. 

4 

5 

6 

7 

8 

Verify that multiplex selector switch on distant 
data set is set to same position as multiplex 
selector switch on local data set. 

On DTS, enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads--
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 
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TABLE 8 

DS 20'1A0 L 1 OPTIONS 

REMOVl! JACK 

OPTION FIATUHI SWITCH POSITION 

WA lsLASTIC STORE ENABLE 1 IN S3 4 

WB* lsLASTIC STORE ENABLE I OUT S2 I 

WC lsLASTIC S'rORE ENABLE 2 IN S3 6 
-

WD' ELASTIC STORE ENABLE 2 OUT S2 3 

WE r:LASTIC STORE ENABLE 3 IN S2 4 

WF* ELASTIC STORE ENABLE 3 OUT S2 5 

WG ELASTIC STORE ENABLE 4 IN S2 8 

WH* 1':LASTIC STORE ENABLE 4 OUT S2 7 

WI SLAVE IN S6 4 
--· 

WJ' SLAVE OUT S6 5 

WK* COMPROMISE EQUALIZER RECEIVE SLOPE IN Sl 5 
-

WL COMPROMISE EQUALIZER RECEIVE SLOn~ OUT Sl 4 
--

WM COMPROMISE EQUALIZER RECEIVE PHASE HI SI 2 or 3 
-- -----

WN' COMPROMISE EQUALIZER RECr:IVE PHASE OUT Sl 1 or 3 

WO COMPROMISE EQUALIZER RECEIVE PHASE LO SI 1 or 2 
--- --
WP' f:OMPROMISE EQUALIZER TRMTR SLOPE IN S3 3 

WQ COMPROMISE EQUALIZER TRMTR SLOPr: OUT S3 J 

Wll COMPROMISE EQUALIZr!R TRMTR PHASE HI SI 7 or 8 
----· 

ws• COMPROMISr: EQUALIZER TRMTR PHASE OUT SI 6 or 8 

WT COMPROMISE EQUALIZER TRMTR PHASE LO SJ 6 or 7 

XF 4W SWITCH!,;[) CARRIER (SWITCHED RSI AND So 6 or 7 or 8 
AUTO RETRAIN 

-- -·-
XG* 4W CONTINUOUS CARRIER (SWITCHED RSI AND S5 a or 7 or 8 

AUTO RETRAIN 
~ --

XII -IW SWITCHED CARRIER (SWITCHED RSI AND NO S5 3 or 6 or 8 
AUTO RETRAIN 

---
XI 4W CONTINUOUS CARR!l<:R (CONTINUOUS RSI AND S5 ;j or 6 or 7 

AUTO RETRAIN 
--~-

YC' INTERNAL TIMING 86 :J 

Yll EXTERNAL TIMING S6 2 
--

YI* DAS 828- or 829-TYPE; USED S3 8 
~ ---

YJ DAS 828- or 829-TYPE NOT USED S6 6 

YM DSI! ON IN ANALOG LOOP MODE S6 8 

YN' DSR Ol'F IN ANALOli LOOP MODE S5 J 

YW 1-SBXONIJ J-IOLIJOVF:R OUT S5 5 
--

YX' 1-SE:COND HOLDOVER IN S5 4 

' FACTORY INSTALLED 
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INSTALL JACK 

SWITCH POSITION PIIOVIDI! 

S2 I ONE PER STATION 

S3 4 

S2 3 ONE PER STATION 

S3 6 

S2 5 ONE PER STATION 

S2 4 

S2 7 ONE PER STATION 

S2 8 

S6 5 ONE PER STATION 

S6 4 

SI 4 ONE PER STATION 

SI 5 

S! I 

Sl 2 ONE PER STATION 

SI 3 

S3 I ONE PER STATION 

S3 3 

SJ 6 

SJ 7 ONE PER STATION 

SJ 8 

S5 3 

S5 6 ONE PER STATION 

--
S5 7 

S5 8 

S6 2 ONE PER STATION 

S6 3 

S6 6 ONE PER STATION 

S3 8 

S5 1 ONE PE:R STATION 

S6 8 

S,5 4 ONE PE:R STATION 
--

S5 5 



STEP 

9 

NOTE, 

ACTION 

SELECTOR 
SWITCH 

OPTION SWITCHES 

SIGNAL GROUND , S CONNECTED TO FRAME GROUND BY 
A STRAP AT TliE REAR OF THE 112A POWER UNIT. 

QUAL 1 OUT 

QUAL 2 OUT 

DS 209A-L 1 2-54 
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VERIFICATION 

010 

020 

030 

040 

050 

oso 
010 

~ 
OPTION SWITCH 

NUMBER I NG 

Fig. 5-Switch and Test Point Locations 

Enter 0300. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remammg in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

Display reads (briefly)-
0300 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 30. 
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STEP ACTION 

10 Contact distant-end data station and have DL 

switch on data set released. 

11 If option W J was temporarily installed in local 

data set in Step 1, remove this option and 

install option WI. 

H. Compromise Equalizer Test 

4.16 This test determines the optimum setting 

of the compromise equalizer in the local 

data set. This test must be performed upon initial 

installation of the local data set and after the 

distant-end data set has been tested. An analog 

loopback self test of the local data set should be 

performed prior to performing the compromise 

equalizer test. 

4.17 A VOM or a 921A DTS is required at the 

local data set and the distant-end data set 

must have the DL and ST switches depressed. In 

this test, an effort is made to minimize the negative 

STEP ACTION 

VERIFICATION 

test voltage at test points located on CP KD16 in 

the local data set. The voltages at these test 

pointB provide an indication of data set performance. 

Smaller negative voltages indicate better performance, 

while larger negative voltages represent poorer 

performance. If the factory-supplied options WK, 

WN, WP, and WS result in a test voltage of -1.25 

volts or less, the data channel has adequate 

equalization for good performance and the complete 

compromise equalizer test need not be performed. 

4. 18 Perform the test as follows. 

Note: For option installation and removal 

information, refer to Table B and Fig. 5. 

VERIFICATION 

1 Contact distant-end data station and ensure 

that options WK (S1-4), WN (S1-2), WP (S3-1), 

WS (Sl-7), and XG (S5-6) or XI (S5-8) are 

installed in distant-end data set. 

2 Have DL and ST switches on distant-end data 

set depressed. 

3 Ensure that options WK (Sl-4), WN (Sl-2), 

WP (S3-1), WS (Sl-7), and XG (S5-6) or XI 

(S5-8) are installed in local data set. 
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$TEP 

4 

ACTION 

Set multiplexer selector switch on local data 
set to 2400 bps. (This conditions the QUAL 2 
OUT test point on KD16 of the local data set 
to indicate the quality of the received signal 
at the distant-end data set.) 

5 Depress ST switch on local data set. Ignore 
momentary blinking of status lamps. 

6 

7 

If a 921A DTS is used, ensure that initial 
test setup described in paragraph 4.10 has 
been performed. 

On DTS, enter 12. 

8 Refer to Fig. 5 and connect a meter lead from 
analog ground test point on data set to 
INPUTS-METER - jack on DTS. 

Note: All voltage measurements in this test 
are negative with respect to analog ground. 
Therefore, if a VOM is used instead of the 
921A DTS, the positive ( +) terminal must be 
connected to the analog ground test point to 
obtain a positive meter indication. 

9 Refer to Fig. 5 and connect a meter lead from 
QUAL 1 OUT test point on data set to 
INPUTS-METER + jack on DTS. 

u 

On DTS, press GO. 

Verify that option shorting jack is installed 
at Sl-4. Record average value of first two 
digits displayed. 

Note: If requirement is met, omit Steps 12 
through 17. 

12 Remove option shorting jack from Sl-4 and 
install at Sl-5. Record average value of first 
two digits displayed. 

13 Install option shorting jack at location (Sl-4 
or Sl-5) that had average value nearest zero. 

Note: Good performance of the data channel 
is indicated by a test voltage less negative 
than -0.75 volts, while marginal performance 

D5 209A-L 1 2-54 
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VERIFICATION 

24 lamp lights. 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 12 

From this point, DTS di:iplay reads voltage 
present at QUAL 1 OUT test point. 

Requirement: -1.25 volts or less negative. 

Requirement: -2.00 volts or less negative. 
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STEP ACTION 

is indicated by a test voltage more negative 
than -2.00 volts. 

14 Verify that option shorting jack is installed 
at S1-2. Record average value of first two 
digits displayed. 

15 Remove option shorting jack from S1-2 and 
install at S1-1. Record average value of first 
two digits displayed. 

16 Remove option shorting jack from S1-1 and 
install at S1-3. Record average value of first 
two digits displayed. 

17 

19 

Install option shorting jack at location (Sl-1, 
S1-2, or S1-3) that had average value nearest 
zero. 

Refer to Fig. 5 and disconnect meter lead 
from QUAL 1 OUT test point on data set 
and connect to QUAL 2 OUT test point. 

Verify that option shorting jack is installed 
at S3-1. Record average value of first two 
digits displayed. 

Note: If requirement is met, omit Steps 20 
through 26. 

20 Remove option shorting jack from S3-1 and 
install at S3-3. Record average value of first 
two digits displayed. 

21 Install option shorting jack at location (S3-1 
or S3-3) that had average value nearest zero. 

22 Verify that option shorting jack is installed 
at S1-7. Record average value of first two 
digits displayed. 

23 Remove option shorting jack from S1-7 and 
install at S1-6. Record average value of first 
two digits displayed. 

24 Remove option shorting jack from S1-6 and 
install at S1-8. Record average value of first 
two digits displayed. 

25 
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Install option shorting jack at location ( 81-6, 
SI-7, or S1-8) that had average value nearest 
zero. 

VERIFICATION 

Requirement; -2.00 volts or less negative. 

From this point, DTS display reads voltage 
present at QUAL 2 OUT test point. 

Requirement; -1.25 volts or less negative. 

Requirement: -2.00 volts or less negative. 

Requirement: -2.00 volts or less negative. 



STEP 

26 

ACTION 

Refer to Fig. 5 and disconnect meter lead 
from QUAL 2 OUT test point on data set 
and connect to QUAL 1 OUT test point. 
Record average value of first two digits 
displayed. 

27 If option XF (S5-3) or XH (S5-7) was removed 
from local data set in Step 3, install removed 
option. 

28 Contact distant-end data station and have DL 
and ST switches on distant-end data set 
released. 

29 Ensure that options in distant-end data set 
are restored to pretest condition. 

DS 209A-L 1 2-54 
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VERIFICA TIOIII 

DTS display reads voltage present at QUAL 
1 OUT test point. 

Requirement: -2.00 volts or less negative. 

I. Power Supply Test the + 12, +5, and -12 volt supply voltages at the 
customer interface. 

4.19 This test checks that ac voltage appears at 
the power supply input and then measures 4.20 Perform the test as follows. 

STEP 

1 

2 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Enter 12. 

3 Connect jumper wire from DCE interface lead 
jack 7 to - METER jack. 

4 Connect jumper wire from DCE interface lead 
jack 9 to + METER jack. 

5 On data set, if ON lamp fails to light or lights 
momentarily and goes off, check ac source 
voltage with a VOM. 

Note: DS 209A-Ll is equipped with a circuit 
breaker that will trip under excessive current 
and thermal conditions. To reset circuit 
breaker, operate switch located inside rear 
faceplate. The data set cooling fan is under 
control of a fuse that is located near circuit 
breaker. A replacement fuse (AGC 1/2 ampere) 
is mounted at front of data set power unit, 
or one may be obtained from maintenance kit 
D-180555-Ll. The data set is also provided 
with a self-resetting thermal overload switch 

VERIFICA TIOH 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 12 

ON lamp is lighted. 

Requirement: 105 to 129 volts RMS. 
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STEP 

6 

7 

8 

ACTION 

that disconnects the power unit if the power 
unit temperature rises excessively. 

Press GO. 

Move jumper wire from jack 9 to jack l 0. 

Move jumper wire from jack 10 to jack 25. 

9 Remove jumper wires from DCE interface 
lead and METER jacks. 

J. CA-CB (RS-CS) Interval Test 

4.21 This test measures the interval between 
the time the request-to-send (CA) lead is 

STEP 

1 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

2 Depress AL switch on data set. 

3 

4 

On DTS, enter 30. 

Press GO. 

Note 1: Only the option actually installed 
in the data set need be tested. Refer to 
Table B and Fig. 5. 

Note 2: To repeat test, press A. 

5 Release AL switch on data set. 
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VERIFICATION 

Display reads voltage present at jack 9. 

Requirement: + 11.5 to + U!.5 volts. 

Display reads voltage present at jack 10. 

Requirement: -11.5 to -12.5 volts. 

Display reads voltage present at jack 25. 

Requirement: +4.5 to +5.5, volts. 

turned on and the clear-to-send (CB) lead turns 
on. 

4.22 Perform the test as follows. 

VERIFICATION 

Display reads _ 
1~EST SEQ: 

Display reads _ 
TEST SEQ: 30 

Display reads RS-CS (CA-CB) interval in 
milliseconds. 

.Requirement: Option XF--130 to 160 ms 
Option XG-6.0 to 9.0 ms 
Option XH-130 to 160 ms 
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I(. CA-CF (RS-COD) and CA-CG (RS-COV) Intervals measured. The interval between CA and CG (signal 
Test quality detector) is also measured. 

4.24 Perform the test as follows. 

4.23 In this test the interval between CA 
(request-to-send) and CF (carrier on) is 

STEP ACTION 

1 If option XF is not installed in data set, 
remove option XG, XH, or XI and temporarily 
install option XF. 

2 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

3 Depress AL switch on data set. 

4 On DTS, enter 31 and 32. 

5 Press GO. 

6 Record number indicated on display (for 
example, 135.0). 

7 

8 

Press GO. 

Subtract number indicated on display from 
number recorded in Step 6 (for example, 135.0 
- 08.00 = 127.0 ms). 

9 Release AL switch on data set. 

10 If option XF was temporarily installed in data 
set in Step 1, remove this option and install 
option removed in Step 1 (XG, XH, or XI). 

Note: For option installation and removal 
information, refer to Table B and Fig. 5. 

VERIFICA Tl(>N 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 31 32 

Display reads RS-RLSD (CA-CF) interval in 
milliseconds. 

Display reads RS-SQD (CA-CG) interval in 
milliseconds. 

Requirement: Result is between 120 and 
140 ms. 

L Transmitter Output Test 4.26 Perform the test as follows. 

4.25 This test measures the output level of the 
transmitted signal. 

STEP ACTION 

1 If option XG is not installed in data set, 
remove option XF, XH, or XI and temporarily 
install option XG. 

Note: For option installation and removal 
information, refer to Table B and Fig. 5. 

VERIFICATION 
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STEP 

2 

ACTION 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

3 Refer to Fig. 5 and connect a meter lead from 
analog ground test point on data set to 
INPUTS-METER - jack on DTS. 

4 Refer to Fig. 5 and connect a meter lead from 
TRMTR OUT test point on data set to 
INPUTS-METER + jack on DTS. 

5 Insert a 600-ohm terminating resistor into 
INPUTS-METER + and - jacks. 

6 Enter 11. 

7 Enter 6. 

8 Press GO. 

9 Disconnect meter leads from DTS and data 
set. 

10 If option XG was temporarily installed in data 
set in Step 1, remove this option and install 
option removed in Step 1 (XF, XH, or XI). 

VERIFICATION 

Display reads -
TEST SEQ: 

Display reads (briefly)
TEST SEQ: 11 
Display then reads-
: HR=? 1=135 6=600 9=900 0=N 

Display reads (briefly)-
: 11R=6 1 = 135 6=600 9=900 0= N 
Display then reads-

Display reads transmitter output level in m V 
ac and dBm. 

Requirement: More than 750 m V ac. 

M. End-to-End Block Error Test 

4.27 This test checks the transmitter and receiver 
of both data sets and the facilities connecting 

the data sets. The customer interfaces are also 
checked. Identical test data is generated by 921A 

DTSs at both data sets. This data is transmitted 
by one of the data sets and compared to the data 
generated by the DTS at the receiving data set. 
Data errors are indicated by the DTS display. 

4.28 Perform the test as follows. 

STEP ACTION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end block error test. 
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VERIFICATION 



!STEP ACTION 

Note: If distant station is not equipped with 
a 921A DTS, use a test set that provides at 
least one of the test patterns provided by 
the 921A DTS and use the same word length 
at both stations. 

At both stations, perform Steps 2 through 
8. 

2 

3 

4 

5 

6 

7 

8 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

On DTS, enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Enter 0300. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 
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VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55. 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0300 SECONDS 
Display then reads-
ELK RCVD=0000 ERR=0000 
From this point, display counts number of 
blocks received and number of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: Total blocks in error are 
less than 30. 
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N. External 'Timing Test 

4.29 This test checks the external timing of DS 
209A-Ll during normal and abnormal 

operation. This test is required only if external 
timing (option YD) is installed in the data set. 
Refer to Table B and Fig. 5. 

4.30 During normal operation with external timing 
the data set phase locks to the serial clock 

transmitter external (DA) signal provided by the 
CPE or a DTS. The phase-locked signal produces 

ACTION 

the serial clock transmitter (DB) signal that iB used 
to synchronize the transmitted data. The abnormal 
operation for this test is produced by disconnecting 
the DA signal provided by the DTS and connecting 
DA to DB. This causes the transmit phase-lock 
loop to be shifted to the end of its range. As a 
result, the serial clock receive (DD) signal cannot 
synchronize with the looped back transmitted :;ignal 
and errors are produced. 

4.31 Perform the test as follows. 

VERIFICATION STEP 

1 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

Display reads
TEST SEQ: 

2 Depress AL switch on data set. 

3 

4 

5 

6 

7 

8 

9 

10 
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For Version 1 DTS, enter 43. 

For Version 1 DTS, press GO. 

For Version 1 DTS, enter first two digits of 
bit rate corresponding to customer interface 
connector used in Step 1 of initial test setup 
(paragraph 4.10). Refer to Table A. 

Enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Display reads
TEST SEQ: 43 

Display reads
BIT RATE: 

Display reads (briefly)-
BIT RATE: and digits entered 
Display then reads (briefly)-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5,=511 6=H3 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
????? BITS IN A BLOCK 

Display reads (briefly)-
01024 BITS IN A BLOCK 
Display then reads-
1'??? SECONDS 



STEP 

11 

ACTION 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remarnrng in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

12 Set DCE interface lead switch 24 to OPEN. 

13 Connect a jumper wire between DCE interface 
lead jacks 15 and 24. 

14 

15 

16 

17 

Repeat test by pressing A. 

Note: When display flashes OSYN, do not 
press A. 

Press GO. 

For Version 1 DTS, enter 46. 

For Version 1 DTS, press GO. 

18 Remove jumper wire from DCE interface lead 
jacks. 

0. Elastic Stores Test 

4.32 This test checks the elastic stores of DS 
209A-Ll during normal and abnormal 

operation. This test is required only if an elastic 
store enable in option (WA, WC, WE, and WG) is 
installed in the data set. Refer to Table B and 
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VERIFICATION 

Display reads (briefly)--
0060 SECONDS 
Display then reads-
ELK RCVD=0OO0 ERR=,0000 
From this point, display counts number of 
blocks received and numlber of blocks in error. 
If sync is lost during test, display flashes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: No blocks in error. 

Requirement: Total iblocks in error are 
more than 100. 

Display reads briefly
TEST INTERRUPTED 
Display then reads
TEST SEQ: 

Display reads
TEST SEQ: 46 

Display reads (briefly)
TEST COMPLETE 
Display then reads
TEST SEQ: 

Fig. 5. This test should be performed at each 
customer interface connector associated with an 
installed elastic store enable in option. The customer 
interface connectors and the associated elastic store 
enable in options are: connector 1, option WA; 
connector 2, option WC; connector 3, option WE; 
and connector 4, option WG. 

Page 29 



2-54 OS 209A-L 1 
SECTION 592-032-501 

4.33 Perform the test as follows. 

STEP 

Note: For option installation and removal 
information, refer to Table B and Fig. 5. 

ACTION 

1 If option XI is not installed in data set, 
remove option XF, XG, or XH and temporarily 
install option XI. 

2 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

3 Connect a jumper wire between DCE interface 
lead jacks 15 and 24. 

4 Depress AL switch on data set. 

5 

6 

7 

8 

9 
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On DTS, enter 55. 

Press GO. 

Enter 5. 

Enter 2. 

Enter 01024. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject 8 errors into data stream. 
F Force out-of-sync condition. 

VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads (briefly)
SELECT ERROR TEST 
Display then reads-
D=DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads-
???''? BITS IN A BLOCK 

Display reads (briefly)-
010:!4 BITS IN A BLOCK 
Display then reads-
?m SECONDS 

Display reads (brief'ly)-
0060 SECONDS 
Display then reads-
ELK RCVD=000O ERR=0O00 
Fro:m this point, display counts number of 
blocks received and number of blocks in error. 
If ~.ync is lost during test, di:splay fla,shes 
OSYN. If this occurs, test must be repeated 
by pressing A. 
At end of test, display reads TEST COMPLETE, 
total sync losses, total blocks received, and 
total blocks in error. 

Requirement: No blocks in error. 



STEP 

11 

12 

ACTION 

Remove jumper wire from DCE interface lead 
jacks 15 and 24. 

Repeat test by pressing A. 

Note: When display flashes OSYN, do not 
press A. 

13 Set DCE interface lead switch 4 to OPEN. 
14 Repeat test by pressing A. 

15 Release AL switch on data set. 

16 If option XI was temporarily installed in data 
set in Step 1, remove this option and install 
option removed in Step 1 (XF, XG, or XH). 
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155 2, SECTION 592-032-501 

VERIFICA'flON 

Requirement: Total blocks in error are 
more than 100. 

Requirement: No blocks in error. 

P. Analog Loopback Start-Up Test 4.35 Perform the test as follows. 

4.34 This test checks the ability of the data set 
to begin error-free transmission. The data 

set must be equipped with switched carrier and 
1-second holdover out. 

STEP ACTION 

1 If continuous carrier (option XG or XI) is 
installed in data set, remove this option and 
temporarily install switched carrier (option 
XF or XH). 

2 If I-second holdover in (option YX) is installed 
in data set, remove this option and temporarily 
install I-second holdover out (option YW). 

3 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

4 Depress AL switch on data set. 

5 On DTS, enter 67. 

6 Press GO. 

7 Enter 2. 

Note: For option installation and removal 
information, refer to Table B and Fig. 5. 

VERIFICA'flON 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 67 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads-
TRMT: l=MAN 2=TIMED 3=SW CARR 
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STEP 

8 

9 

10 

ACTION 

Enter 2. 

Press A. 

Note 1: When A is pressed, a count may 
appear on ELK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 1 minute, press D. 

11 Release AL switch on data set. 

12 If option YW was temporarily installed in 
data set in Step 2, remove this option and 
install option YX. 

13 If option XF or XH was temporarily installed 
in data set in Step 1, remove this option and 
install option removed in Step 1 (XG or XI). 

Q. End-to-End Start-Up Test 

4.36 This test checks the ability of both data 
sets to begin error-free transmission. In 

this test, one end is arbitrarily selected as the 
controlling station. This station has operating 
control of the test. The controlled station must 

STEP AC:TION 

VERIFICATION 

DiBplay reads-
PRESS A TO START 

DiBplay reads-
ELK RCVD=0000 ERR=OO00 * =0000 
From this point, ELK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Requirement: Zero count on ERR and * 
displays. 

be equipped with switched carrier and I-second 
holdover out. 

4.37 Perform the test as follows. 

Note: For option installation and removal 
information, refer to Table E and Fig. 5,. 

VERIFICATION 

1 Establish voice communication between the 
data stations and arrange to conduct an 
end-to-end start-up test. 
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STEP ACTION 

Note 1: If continuous carrier (option XG 
or XI) and/or I-second holdover in (option YX) 
are installed in data set at controlled station, 
temporarily install switched carrier (option 
XF or XH) and/ or I-second holdover out ( option 
YW). 

Note 2: Procedure at controlled station 
must be performed first. 

At controlled station, perform Steps 2 
through 7. 

2 

3 

4 

5 

Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

On DTS, enter 68. 

Press GO. 

If switched carrier (option XF or XH) is 
installed in data set at controlling station, 
enter 2. 
If continuous carrier (option XG or XI) is 
installed in data set at controlling station, 
enter 3. 

6 Place data set in data mode. 

7 Press A. 

Note: When A is pressed in Step 14, a 
count may appear on BLK RCVD, ERR, 
and/or * display. If this occurs, press C to 
clear displays. 

At controlling station, perform Steps 8 
through 15. 

8 Ensure that initial test setup described in 
paragraph 4.10 has been performed. 

DS 209A-L 1 2-54 
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VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 68 

Display reads-
1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads
PRESS A TO START 
On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRESS A TO START 

Display reads-
ELK RCVD=0000 ERR=0000 * =0000 
After A is depressed at controlling station, 
BLK RCVD display counts number of blocks 
received, ERR display counts number of 
received blocks in error, and * display counts 
number of times DTS transmitted a block but 
did not receive a block. 
All displays stop counting when D is pressed 
at controlling station. 

Requirements: Count of less than 2 on 
ERR display and zero count on * display. 

Display reads
TEST SEQ: 
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STEP 

9 

10 

11 

12 

13 

14 

15 
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ACTION 

Enter 67. 

Press GO. 

If switched carrier (option XF or XH) is 
installed in data set at controlling station, 
enter 2. 
If continuous carrier (option XG or XI) iB 
installed in data set at controlling station, 
enter 3. 

Enter 2. 

Place data set in data mode. 

Press A. 

Note 1: When A is pressed, a count may 
appear on BLK RCVD, ERR, and/or * display. 
If this occurs, press C to clear displays. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Restart test. 
C Clear display. 
D Stop test. 

At end of about 2 minutes, press D. 

Note: If option XF or XH and/or option 
YW were temporarily installed in data set at 
controlled station, remove these options and 
install options that were removed (XG or XI 
and/or YX). 

Display reads
TEST SEQ: 67 

Display reads-

VERIFICATION 

1 =ONE WAY 2=IR SW 3=IR CONT 

Display reads-
TRMT: l=MAN 2=TIMED 3=SW CARR 

Display reads
PRESS A TO START 

On DTS, DSR indicator lights (data set ready 
lead on) 
Display continues to read
PRE:SS A TO START 

Display reads-
ELK RCVD=00OO ERR=0OO0 * =•0000 
From this point, BLK RCVD display counts 
number of blocks received, ERR display counts 
number of received blocks in error, and * 
display counts number of times DTS transmitted 
a block but did not receive a block. 

Re,quirement: Count of less than 2 on 
ERR display and zero count on * display. 



R. Repair Test 

4.38 This test provides a method for isolating a 
data set trouble to a single circuit pack (CP). 

Table C lists the individual tests in the sequence 
in which they are to be performed, and also lists 
the associated CPs that might be defective if the 
test fails. 

4.39 If the data set fails a test listed in Table C, 
proceed as follows. 

(1) Refer to list of CPs associated with test 
that failed. 
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(2) Replace first CP in list and repeat test. 

(3) If data set still fails test, restore original 
CP in data set. 

(4) Continue replacing, testing, and restoring 
CPs in sequence in which they are listed 

until data set passes test. The last CP replaced 
is cause of trouble. 

Note: If CP KD14, KDl 7, or KD18 is 
replaced, install correct options before proceeding. 

(5) If all CPs have been replaced and cause of 
trouble has not been found, notify supervision. 

TABLE C 

REPAIR PROCEDURES 

CP REPLACEMENT CP REPLACEMENT 
TEST SEQUENCE* TEST SEQUENCE* 

Power Supply 112A Power Supply t KDl 
KD2 

KD18 KD3 
CA-CB (RS-CS) KD9 KD4 

Interval KDll KD5 
KDlO 

KD6 
KD9 KD7 
KDl0 KD13 

Transmitter KDll KD15 
Output KD14 KD17 

KD16 Analog Loopback 
KD18 Start-Up KDl!➔ 

KDS 
KD18 KD9 

CA-CF (RS-COD) KD16 KDl0 
and KD14 KDll 

CA-CG (RS-COV) KD12 
Intervals KDS KDl:~ 

KD6 KD14 
KDlO KD113 

KD18 

* Replace using the methods given in Section 592-032-200. 
AC power removal is not required. 

t If the power supply test again fails after removing all CPs except KD15, 
measure the voltages present on the power supply terminal strip. Remove 
KD15 and again measure the power supply voltages. If the test fails, the 
power supply is defective. If the test passes, KD15 is defective. 
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5. REFERENCES 

5.01 Additional information concerning the testing 
of DS 209A-Ll is contained in the following 

publications. 

SECTION 

107-402-100 

314-410-105 

314-410-500 

592-032-100 
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36 Pages 

TITLE 

921A Data Test Set-Description 
and Operation 

Voice Bandwidth Private Line 
Data Circuits-High Performance 
Data Conditioning (HPDC)
Description and Test Requirements 

Voice Bandwidth Private Line 
Data Circuits-Tests and 
Requirements 

Data Set 209A-Ll-Transmitter
Receiver-Description and Operation 

SECTION 

592-032-200 

592-032-300 

592-032-500 

666-511-504 

999-100-14:3 

TITLE 

Data Set 209A-Ll-Transmitter
Receiver-Installation and 
Connections 

Data Set 209A-Ll-Transmitter
Receiver-Maintenance 

Data Set 209A-Ll-'l'ransmitter
Receiver-Test Procedures 

Test of Data Services Provided 
by Data Set 209A-Ll From a 
Private Line Testroom 

Data Set 209A-Ll-How to Operate 
Manual 

5.02 Detailed information concerning DS 209A-Ll 
is contained in CD- and SD-1D249-0l. 
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1.01 This section contains the physical and 
functional description and operating procedures 

for data set (DS) 212A. Other than a description 
of interface signals and customer options, information 
pertaining to the customer-provided equipment 
(CPE) is not given. 

1.02 This section is reissued to provide BSP 
coverage for the new version of DS 

212A-L1A/2A. The new version provides all the 
features and options of the older DS 212A and in 
addition provides additional interface circuits, options, 
and simplified testing. These features are described 
as follows: 

• Test Voltages-Plus and minus 14 Vdc have 
been provided on pins 9 and 10 of the 
customer interface to facilitate data set 
testing. 

C. Automatic Calling/ Automatic Answering 

• Test Mode (TM) Indication and Make 
Busy/ Analog Loop (CN)-A new customer 
option enables either pin 25 or pin 18 of 
the customer interface to control the CN 
circuit. When CN is optioned for pin 18, 
the TM circuit can be optionally installed 
on pin 25. CN on pin 18 and TM on pin 25 
would be used to implement an interface 
which would be compatible with the proposed 
International Organization for Standardization 
25-pin interface. 12 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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• Interface Controlled Remote Digital Loop 
(RL)- When this new custome r option is 
activated, the RL test may be activated 
through pin 21 of the customer interface. 

• Speed Control-This new customer option 
enables high-speed or low-speed operation 
of an originating data set to be controlled 
through pin 23 of the customer interface or 
with the front panel HS button. 

• Terminal ready (TR) indicator is lighted 
during either dig ital loopback or self test. 

• Self test overrides both high-speed (HS) 
and remote digital loop (RL) interface leads. 

• Slave transmitter timing (option WI) 1s 
overridden in analog loopback mode. 

1.03 Data set 212A (Fig. 1) provides full-duplex 
transmission and reception of serial binary 

data at two distinct bit rates over the switched 
network . In the low-speed mode, the maximum 
bit rate is 300 bits per second (bps). In the high
speed mode, operation is synchronous or 
charac ter-asynchronous at 1200 bps. 

1.04 The following is a technical specification 
summary for OS 212A. 

Data Rates: 

• Low-Speed-Asynchronous, 0 tu 300 bps. 

• High-Speed-Character-asynchronous format, 
1200 bps ( + 1.0, -2 .5 percent). 

• High-Speed-Synchronous format, 1200 bps 
( ±0.01 percent). 

Operation: 

• Low-Speed-Asynchronous, binary, serial. 

• High-Speed-Character-asynchronous or 
synchronous, binary, serial. 

Operating Mode: Full-duplex at all speeds. 

Line Requirement: 2-wire switched network. 

Line Signals: 

• Low-Speed-Frequency shift keyed (FS K). 

• High-Speed-Phase shift keyed (PSK). 

Data Set Compatibility: 

• Low-Speed-Existing 100-type, 300-baud 
FS K switc hed network data sets, and 
OS 212A. 

• High-Speed-OS 212A only. 

Interface Voltages: Per Electronic Industries 
Association (EIA) RS-232-C. 

Fig. 1 - Front View of DS 212A-L 1 A/ 2A 
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Interface Compatibility: Same as data sets 
100-type with additional timing and control functions. 

AC Power: 117 volts ±10 percent, 60 Hz ±5 
percent. Single data set consumes 9 watts maximum. 
Power outlet should be a conventional 3-wire type 
not under switch control. 

Environmental Requirements: 

• Ambient temperature range from 40 to 
120°F. 

• Relative humidity from 20 to 95 percent at 
75°F or 20 to 40 percent at 120°F with no 
condensation. 

Dimensions of DS 212A-L1A: 

• Height: 2.2 inches 

• Width: 5.8 inches 

• Depth: 10.8 inches. 

Weight of DS 212A-L1A/2A: 4 pounds 
without transformer. 

2. PHYSICAL DESCRIPTION 

2.01 List code designations have been assigned 
to DS 212A as follows: 

• DS 212A-L1A: Printed circuit pack assembly 
shown in Fig. 2. 

• DS 212A-L1A/2A: Housing assembly, front 
and rear covers, interface assembly, power 
cord and transformer, and M13F telephone 
interface cord. This group of apparatus is 
coded as the 47D2 data mounting to simplify 
ordering when needed for field conversion 
of DS 212A-L1A to DS 212A-L1A/2A. 

Orderable codes are DS 212A-L1A and DS 
212A-L1A/2A. 

OS 212A-L1A 

2.02 DS 212A-L1A consists of two printed circuit 
boards interconnected by a flexible cable. 

The overall dimensions of the data set circuit board 
assembly are 5.55 inches wide, 10.40 inches long, 
and 1.50 inches high. The assembly weighs 

DS 212A-L1A/2A 2-60 
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approximately 1.5 pounds. 'rhe circuit board has 
a faceplate through which are mounted the status 
indicators and buttons for t,~st and control. 

2.03 The status indicators aire light emitting diodes 
(LEDs) which monitor the status of various 

interface leads and operating modes of the data 
set. When the data set is installed in the mounting 
with the covers in place, the LEDs illuminate 
"dropout" graphics on the front cover. "Dropout" 
graphics provide for the appearance of the 2-letter 
abbreviation when the LED is lighted and a continuous 
black opaque surface when the LED is off. 

2.04 The indicators are as follows: 

• MB (Make Busy)-This indicator is lighted 
when the make busy relay is operated. The 
relay is operated when the analog loop (AL) 
button is depressed or when the CN 
(make-busy/analog loop) lead from the CPE 
is on and option YU.: (CN circuit-IN) is 
installed. 

• TR (Terminal Ready)-This indicator is 
lighted when the CD (data terminal ready) 
lead from the CPE is on, or when ST or 
DL switches are depressed. The TR indicator 
is also lighted when the data set is remotely 
commanded to enter the digital loopback 
mode. 

• MR (Modem Ready)-This indicator is 
normally lighted when the CC (data set 
ready) lead to the CPE is on, and is 
optionally lighted in certain test modes. 

• SD (Send Data)-This indicator monitors 
the BA (transmitted data) lead in both the 
data mode and the analog loopback mode. 
The indicator is lighted for space and off 
for mark. 

• RD (Received Data)-This indicator monitors 
the BB (received data) lead in both the data 
mode and the analog loopback mode. The 
indicator is lighted for space and off for 
mark. 

• HS (High-Speed)-This indicator is lighted 
when the data set is operating at 1200 bps 
(high-speed) in either the data mode or 
analog loopback test mode. It is off at all 
other times. 
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have CD on. When ST is depressed, the 
CN (make busy/analog loopback), RL (remote 
digital loopback), and CH (speed mode 
selector) circuits are disconnected from the 
inte rfa ce and prevented from having any 
effect on the test state. Speed control of 
the originate data set is automatically 
transferred to the front panel HS switch. 
It is not possible to change the speed mode 
of the data set once it is in the data mode. 

Each error will cause the MC light to blink 
at least for 300 ms. The "TM" and "TR" 
indicators are lighted when this switch is 
depressed. 

• RDL (Remote Digital Loopback)-When 
depressed, the switch causes the far-end 
data set to loop the data back to the near-end 
set. It is enabled only in the high-speed 
data mode. The "TM" indicator will be 
lighted. If test mode indication on pin 25 
(option XR) is installed, pin 25 goes high. 

• DL (Digital Loopback)-This switch conditions 
the set for automatic answer and allows 
the set to be tested from a remote location. 
It causes a local digital loop and overrides 
the customer controlled data terminal ready. 
The "TM" and "TR"' indicators are lighted. 

• HS (High-Speed )- This switch will control 
the speed of an originating station if the 
CI (customer interface speed select) option 
is out. When depressed, the switch condit ions 
an originating (calling) data set to operate 
at 1200 bps. When not depressed, a calling 
set is conditioned to operate at O to 300 bps. 
It must be depressed prior to going into 
the data modP if the high speed operation 
is desired. The speed mode of the answer ing 
set is automatically determined by the 
originating set; therefore, its HS switch 
position is inconsequential. 

2.06 Installer options are accomplished by setting 
the posit ions of individual rockers of four 

multiple section rocker assemblies (Fig . 3), strapping 
plugs, and a screw switch on the backplane. Refer 
to Section 592-034-200 for instructions on selecting 
and installing options. 

DS 212A-l1 A/ 2A 2-60 
ISS 2, SECTION 592-034-100 

OPTION SWITCHES I THRU 5 
OPEN ( ROCKER DOWN ON SIDE 
OPPOSITE THE NUMBERS) 

Fig. 3 - Option Switch 

DS 212A-L 1 A/ 2A 

2.07 The mounting provided as part of list 2 is 
extruded aluminum with brushed finish. 

The front and rear covers are of molded plastic 
with the reverse side painted black. The circ uit 
pack assembly plugs into an interface assemb ly 
(Fig . 4) which mounts in the rear of the mounting. 

Fig. 4-lnterface Assembly (P / 0 47D2 Mounting) 

2 .08 The mounting with data set installed measures 
5.8 inches wide, 11.2 inches long, and 2.2 

inches high. The weight is approximately 4 pound s. 

2.09 The interface assPmb ly has two interface 
connectors which are accessible throug h the 

rear cover . One connector provides a 25-pin 
interface between the data set and CPE. The 
other connPctor provides a 25-pin interface between 
the data set and telephone equipment via the Ml3F 
cord. The interface assembly provides the electrical 
interconnection from the gold finge rs of the data 
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selt circuit board to the two interface connectors 
and the power transformer. 

2.10 Power to the data set is provided by a 
KS-21239-15 transformer which plugs into a 

standard 117 Vac 3-wire grounded outlet. The 
transformer weighs about 1 pound. This transformer 
provides 24 Vac and a ground which are brought 
out on four screw terminals to which the data set 
power cord is attached. 

3. FUNCTIONAL DESCRIPTION 

3.01 This part contains information pertaining to 
the operating modes, test modes, interface 

leads, and options. 

Gil:NERAL OPERATION 

3.02 DS 212A simultaneously transmits and receives 
serial binary data over the voice-grade 

switched telephone network. This full-duplex 
operation is achieved by frequency division 
multiplexing (similar to that used in data sets 
100-type). The originating data set transmits in a 
low frequency band and receives in a high frequency 
band. The operation of the answering data set is 
cofplementary; it receives in the low frequency 
bind and transmits in the high frequency band. 

3.03 The data set has three operating formats: 

• Asynchronous Oto 300 bps 

• Character asynchronous with the data in 
9-bit or 10-bit start-stop character format 
at 1200 bps (+l, -2.5 percent) 

• Synchronous at 1200 bps. 

3.04 Character-asynchronous operation occurs 
when characters arrive at the CPE interface 

at random intervals. It is not bit asynchronous 
as is the low-speed mode but gives the appearance 
of asynchronous operation to the CPE. Each 
ch~racter must consist of an initial (spacing) start 
bit, 8 (or optionally 7) information bits, and one 
(marking) stop bit. 

3.05 Option switches are provided to select either 
the synchronous or character-asynchronous 

daita format at 1200 bps. A speed mode-HIGH 
option is provided which causes the data set to 
bl4>ck the transmission and reception of customer 

Pase 6 

data if the data set enters the low-speed mode. 
When the synchronous format is selected, transmit 
and receive clocks are provided at the CPE interface. 

3.06 Speed selection is performed differently at 
the originating and answering stations. At 

the originating station, speed selection is under 
customer control by use of a pushbutton switch 
(HS) on the front panel of the data set or through 
the interface by making pin 23 high if option XJ 
is installed. At the answering station, speed selection 
is performed automatically, independent of the 
speed selection at that end. For the purpose of 
speed selection and recognition, there is no distinction 
between 1200-bps synchronous and 1200-bps 
character-asynchronous operation. The answering 
station replies at · the same speed used at the 
originating station. During data transmission both 
stations are at the same speed. Changing speed 
during the data portion of a call is not possible 
and should not be attempted. 

TEST MODES 

3.07 DS 212A is provided with built-in test features 
which can be used during installation or 

maintenance. These tests make use of the test 
buttons and status indicators on the data set. 
Procedures and requirements for these tests are 
contained in Section 592-034-500. 

A. Analog Loopback 

3.08 The purpose of this test is to check the local 
data set by the use of a full-duplex CPE, 

data set self-test feature, or 914- or 921-type data 
test set. This test can be initiated in either of 
two ways: 

(a) The AL switch is pressed and the CD (data 
terminal ready) lead is on. 

(b) The CN (make-busy/analog loop) and the CD 
(data terminal ready) leads are both on and 

option YE (CN circuit-IN) is installed. 

3.09 The speed mode of the test is selected by 
use of either the HS button on the front 

panel or interface control. DS 212A follows a 
"handshaking" sequence when entering the analog 
loopback test mode which resembles the data mode 
sequence. The speed mode of the test can be 
changed during the test, in which case, the data 



set reinitializes the test sequence in the new speed 
IJlode. 

3.10 If option ZF (CC indication for analog 
loop-ON) is installed, the customer interface 

CC (data set ready) lead is on whenever the AL 
switch is depressed or if the CN (make-busy/analog 
loop) circuit is on and option YE (CN circuit-IN) 
is installed. The TM indicator on the front panel 
is lighted whenever the AL switch is depressed or 
the CN circuit is on and option YE is installed. 

8. Analog Loopback Self Test 

3.11 The test is initiated by depressing both the 
AL and ST switches. Internal to the data 

set, an analog loopback is established in the same 
way as the analog loop test mode except that the 
customer interface circuits remain off. DS 212A 
generates a dotting test pattern which is applied 
to the transmitter, looped back to the receiver, 
11nd applied to an error detection circuit. If the 
analog loopback self test is being done in the low
speed mode, the error detection circuitry causes 
the MC indicator to blink if the length of a received 
data bit is outside the nominal length by 25 percent 
or more. If DS 212A is in the high-speed mode, 
the MC indicator blinks if a bit error is detected 
In the received data. 

C. End-to-End Self Test 

3.12 This test can be used to check the local 
data set, the distant data set, and the 

communication channel. This test is performed by 
depressing the ST switch at each end, placing a 
call from one end to the other, and then going to 
the data mode. Each data set sends the test 
pattern to the other end. The error-detecting 
circuitry at each end monitors the received data 
signal and causes the MC indicator to blink if the 
distortion threshold is exceeded (low-speed) or if 
an error is detected (high-speed). The speed mode 
of this test is controlled by the speed mode at 
the originating station. CD need not be turned 
on for this test. 

D. Digital Loopback Test 

3.13 When DS 212A is placed in the digital 
loopback mode, it is conditioned to act as a 

repeater. This test mode can be used to test the 
data set from the distant end or from a data test 
center (DTC). The test is performed by placing a 

DS 212A-L1A/2A 2-60 
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call to the data set to be tested. The data set 
answers automatically and goes to the data mode. 
When the DL switch is depressed, the DS 212A is 
conditioned as follows: 

Note: Depressing the DL key conditions 
the data set for automatic answer and internally 
turns on the TR lead. 

• The data set answers automatically independent 
of options ZH and ZG. 

• The CD (data terminal ready) lead is held 
on internally and the TR indicator lights. 

• Received data is looped back to transmitted 
data internally. 

• Receiver timing is looped back to transmitter 
timing (in high-speed mode). 

• Interface circuits CC (data set ready), CB 
(clear to send), and CF (received line signal 
detector) are held off. 

• TM indicator lights. 

The digital loopback test cannot be 
done in the 1200-bps mode if the 
distant (testing end) DS 212A is optioned 
for transmitter timing-SLAVE (WI). 

3.14 If DS 212A is installed in a multiple housing 
( 40A2 or 40A3 data mounting), the data set 

is transferred to the service line when the DL 
button is depressed. When the data set is taken 
out of the DL mode, the data set is transferred 
back to the normal telephone line. 

3.15 When the data set is in the digital loopback 
mode, it is conditioned to disconnect upon 

loss of carrier which may occur during the test. 
Therefore, when the testing end has completed 
testing and gone out of the data mode, the loss 
of carrier at the data set under test causes it to 
disconnect from the line. The data set is taken 
out of the digital loopback mode by releasing the 
DL switch. 

E. Digital Loopback Self Test 

3.16 This test takes advantage of the digital 
loopback capability of the data set at one 

end and the self-test (pattern generating and 
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comparing) capability of the data set at the other 
end. The test is performed by putting one data 
set in the DL mode, placing the other data set in 
the ST mode, placing a call from one end to the 
other, and then going to the data mode. The MC 
indicator on the data set which is in the ST mode 
blinks when data distortion of a single bit exceeds 
25 percent (low-speed) or if a received error occurs 
(high-speed). The data set in the DL mode is 
conditioned the same as previously described in 
paragraph 3.13. In the ST mode, the transmitter 
timing option is forced to the INTERNAL position. 

F. Remote Digital Loopback 

3.17 DS 212A has the capability to force the 
distant data set into a digital loopback mode. 

The test can only be used when the data set is in 
the high-speed mode. The distant data set must 
have option ZH (automatic answer-IN) installed 
and the CD (data terminal ready) interface circuit 
must be on. After a call has been placed to the 
distant data set, this test can be initiated by 
manually depressing the RDL switch or (provided 
option XL is installed) through pin 21 of the customer 
interface on the testing data set. 

3.18 The digital loopback takes place at the 
distant data set only if option YK (receiver 

responds to digital loop-IN) is installed at that 
end. 

This test cannot be done if the testing 
DS 212A is equipped with option WI 
(transmitter timing-SLAVE). 

G. Remote Digital Loopback Self Test 

3.19 This test takes advantage of the remote 
digital loopback and self-test capability of 

the local data set and can be used to test both 
data sets and the communication channel. The 
distant data set is placed in the remote digital 
loopback mode as previously described in paragraph 
3.17. 

Note: The local set can initiate an RDL only 
via the RDL pushbutton when ST is also 
depressed. 

The local data set is then placed in the self-test 
mode. The local data set pattern generator is used 
to send a signal to the distant end, where it is 
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looped back and retransmitted. The error-detecting 
circuitry causes the MC indicator on the local data 
set to blink when an error is detected in the 
received data. 

INTERFACE 

3.20 The customer interface is acce:,sible through 
a 25-pin female connector at the rear of 

the mounting. The pin assignments, lead designations, 
and lead descriptions are given in Table A. 

3.21 The telephone interface is accessible through 
a 25-pin male connector at the rear of the 

mounting. The pin assignments, lead designations, 
and lead descriptions are given in 'I'able B. 

OPTION$ 

3.22 DS 212A is provided with a number of 
features or options which may be requested 

by the user. Some of these features are available 
as customer options; others are available as telco 
engineering options. 

3.23 Options are installed and removed by means 
of switches and strapping plugs on the circuit 

board and by a screw switch on the backplane. 
Refer to Table C for a summary of data set options. 
Refer to Section 592-034-200 for a more complete 
description of the data set options. 

4. OPERATION 

4.01 A call may be originated either automatically 
with an automatic calling unit (ACU) or 

manually with the associated telephone set. Either 
manual or automatic answer may be used to receive 
a call; however, when a call is manually answered, 
manual calling must be used. The call setup 
procedures are the same for high- or low-speed 
operation. 

A. Manual Call/Manual Answer 

4.02 The procedure for manual call/manual answer 
i~ as follows: 

(a) The calling attendant picks up the telephone 
handset, depresses the appropriate line key, 

and 2.fter hearing dial tone, dials the number 
of the distant data station. 
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TABLE A 

CUSTOMER INTERFACE 

PIN EIA SIGNAL ORIGINATED 
NO. DESIG FUNCTION BY CPE OR BY DS 

2 BA Send Data (SD) (Note 1) CPE 

3 BB Receive Data (RD) (Note 1) DS 

5 CB Clear-to-Send (CS) (Note 2) DS 

6 cc Data Set Ready (DSR) (Note 2) DS 

7 AB Signal Ground (SG) Ground 

8 CF Received Line Signal Detector (RLSD) (Note 2) DS 

9 - +P DS 

10 - -P DS 

12 CI Speed Indication (CI) (Note 3) DS 

15 DB Transmit Clock (SCT) DS 

17 DD Receive Clock (SCR) DS 

18 (CN) Make Busy/ Analog Loop (Optional Pin) DS 

20 CD Date Terminal Ready (DTR) (Note 2) CPE 

21 RL Remote Digital Loopback DS 

22 CE Ring Indicator (RI) (Note 5) DS 

23 CH Speed Select Originate Ds· 

24 DA External Transmit Clock (SCTE) CPE 

25 CN or Make Busy/ Analog Loop or Test Mode CPE 
TM (Note 4) 

Note 1: Space = + V; Mark = - V 

Note 2: ON= +V; OFF= -V 

Note 3: High Speed= +V; Low Speed= -V 

Note 4: Loopback = +V; Normal Use= -V 

Note 5: Ringing= +V; No Ringing= -V 

(b) At the called data set, ringing is heard, the 
CE (ring indicator) circuit turns on, and 

the appropriate line lamp lights when ringing 
voltage is applied. The attendant answers the 
call by depressing the appropriate line key, 
picking up the handset, and establishing voice 
contact with the calling attendant. 

(c) Both attendants verify that the CD (data 
terminal ready) circuit is on (TR lamp on 

data set lighted). The calling attendant verifies 
that the proper speed mode has been selected. 

(d) To transfer to the data mode, both attendants 
momentarily depress the nonlocking DATA 

key on the telephone set so that the line key 
releases and the line lamp lights. Both attendants 
place the handset on-hook. 

Note: Either attendant can depress the 
DATA key first. However, if the called data 
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TABLE B 

TELEPHONE ANCI ACU INTERFACE 

PIN 
DESIGNATION !'UNCTION NO. 

1 L Telephone set line lamp control from data set 

2 MBl 
Make busy relay contact in data set 3 MB 

4 LG Ground from data set for telephone set line lamp 

5 TD Talk/data lead from telephone set to data set 

7 T Telephone line tip 

8 R Telephone line ring 

12 RD Data set ring detector contact closure to ground 

14 C Data mode indication contact closure to ground for DAS 801C 

16 Dl Data mode contact closure to ground to data set from DAS 801-type 

21 Tl Tip of telephone set 

22 Rl Ring of telephone set 

23 A "A" lead control for KTU or ACU applications 24 Al 

25 TDG Data set ground return for TD control signal 

set enters the data mode first, the calling 
attendant must depress the DATA key within 
15 seconds to prevent the called data set from 
aborting the call. 

(e) When the data mode is entered, the line 
lamp lights, the MR lamp on the data set 

lights, and the CC (data set ready) circuit turns 
on. 

B. Manual Call/ Automatic Answer 

4.03 The procedure for manual call/automatic 
answer is as follows: 

(a) The calling attendant picks up the telephone 
handset, depresses the appropriate line key, 

and after hearing dial tone, dials the number 
of the distant data station. 

(b) At the called station, the CE (ring indicator) 
circuit turns on, and the appropriate line 

lamp lights when ringing voltage is applied. 
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(cl If the CD (data terminal ready) circuit is 
on and option ZH (automatic answer-IN) 

is installed, the distant data set answers 
automatically at the end of the ringing cycle, 
turns on the CC (data set ready) circuit, and 
lights the MR lamp on the data set and the line 
key lamp on the telephone set. 

(d) At the calling station after a 2-second silent 
interval, the attendant hears the high-pitched 

answer tone (2225 Hz) transmitted by the distant 
data set. After verifying that the CD (data 
terminal ready) circuit is on and selecting the 
speed mode, the calling attendant transfers to 
the data mode by depressing the DATA key on 
the telephone set until the line key releases and 
the line lamp lights. The CC (data set ready) 
circuit turns on. 

Note: Transfer to the data mode must take 
place within 15 seconds after the answer tone 
begins. 



FEATURE OPTION 

Tip, Ring 
F 

Make Busy E* 

ZF* 
CC Indication 
for Analog Loop ZE 

XJ 
Speed Control 

XK* 

Interface Controlled YE 
Make Busy/ Analog 
Loop•CN YF* 

YC• 
Transmitter 

YD 
Timing 

WI 

1200-bps YG* 
Operation YH 

Character Length YI 

(Use With YG) YJ* 

Receiver Responds YK* 

to Digital Loop YL 

Interface Controlled XL 
Remote Digital Loop XM 

Loss of Carrier s• 
Disconnect R 

Receive Space v• 
Disconnect y 

CB and CF A* 
Indications B 

Sl'nd Space T* 
Disconnect u 
Automatic ZH* 
Answer ZG 

Answer Mode X 
Indication W* 

Speed Mode 
YO 

YP* 

Interface Speed YQ 
Indication · CI YR* 

CN and TM 
Assignments 

XO* 

XN 

XR 

Signal Ground to Q* 
Frame Connection p 

X = Contact Closed 

TABLE C 

DS 2 I 2A-L I A/2A 2-60 
ISS 2, !iECTION 592-034- 100 

DATA SET 212A OPTIONS 

SWITCH SETTING 

DESCRIPTION S1 SWITCH CONTACTS PROVIDE 

IN X 

our 0 
One per set 

ON X 
One per set 

OFF 0 

SWITCH CONTACTS 

S2 ss 

3 4 9 1 I 2 

INTERFACE 0 
One per set 

HS BUTTON X 

IN 0 
One per set 

OUT X 

INTERNAL 0 0 

EXTERNAL 0 X One per set 

SLAVE X 0 

ASYNC/START-STOP 0 01 0 
One per set 

SYNC X xi X 

9-BIT 0 
One per set 

10-BIT X 

IN 0 
One per set 

OUT X 

IN X 
One per set 

OUT 0 

S3 SWITCH SETTINGS 

4 

IN X 
One per set 

OUT 0 

IN X 
One per set 

OUT 0 

COMMON X 
One per set 

SEPARATE 0 

IN X 
One per set 

OUT 0 
IN 0 

OUT X 
One per set 

CEON X 

CE OFF 0 
One per set 

HIGH X 
DUAL 0 

One per set 

IN X 
One per set 

OUT 0 
STRAPPING OPTIONS 

CN 25, TM NC INSTALL El - E2, E3 - E4 

CN 18, TM NC INSTALL El -E2, E4-E5 One per set 

CN18,TM25 INSTALL E2 - E3, E4 - E5 
IN Sl CLOSED One per 
OUT Sl OPEN 47D2 DM 

- = Contact Not Applicable 0: Contact Open * = Factory-Provided 
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(e) The calling attendant places the handset 
on-hook. 

C. Automatic Calling/ Automatic Answering 

4.04 The procedure for automatic calling and 
answering is as follows: 

(a) An ACU originates the call and detects the 
answer tone from the distant DS 212A. 

(b) Provided the CD (data terminal ready) circuit 
is on, the ACU causes the local data set to 

transfer to the data mode at the beginning of 
the answer tone. 

(c) When transfer is complete, the telephone 
set line lamp lights and the CC (data set 

ready) circuit in the data set turns on. 

D. Data-to-Talk Transfer 

4.05 Transferring the telephone line back to the 
telephone handset can be accomplished by 

depressing the line key for the appropriate telephone 
line and lifting the handset. DS 212A immediately 
terminates the data mode, which includes removing 
carrier from the channel. If the distant data set 
is equipped to disconnect on loss of carrier, this 
transfer may cause it to disconnect and go on-hook. 
If the data set is in the answer mode when the 
transfer to the talk mode is made, it stores this 
fact internally so a transfer back to the data mode 
can be made as an answering station. 

E. Data Call Termination 

4.06 DTR Control: The local DS 212A enters 
an irreversible disconnect sequence when 

the CD (data terminal ready) circuit is turned off 
during the data mode for more than 50 ms, unless 
the data set is in certain test modes. If option 
U (send space disconnect-OUT) is installed, the 
CC (data set ready) circuit turns off 68 ±10 ms 
after the CD circuit turns off. If option T (send 
space disconnect- IN) is installed, then the data 
set enters the space transmit sequence. The CD 
circuit can be turned on any time after the 50 ms 
required off interval. 

4.07 Send Space Disconnect: If option T (send 
space disconnect-IN) is installed, the space 

transmit sequence is initiated by either of two 
conditions. 
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• The CD (data terminal ready) circuit is 
turned off for at least 50 ms. 

• Option S (loss of carrier disconnect-IN) is 
installed and the carrier detector is turned 
off for at least 307 ms. 

When the space transmit sequence begins, the 
transmit data lead is clamped to the spacing 
condition and the CF (received line signal detector) 
circuit is turned off After 3.95 ±0.15 seconds 
have elapsed, DS 212A disconnects from the 
telephone line and the CC (data set ready) circuit 
turns off. The sequence cannot be interrupted by 
any condition of the CD (data terminal ready) circuit 
or a re,:toration of received carrier. It is possible 
to transfer to the talk mode before the 4-second 
time interval has elapsed and not lose the telephone 
connection. 

4.08 Carrier Fail Disconnect: The installation 
of option S (loss of carrier disconnect--IN) 

causes DS 212A to terminate a data call when a 
substantial loss of received carrier is detected. 
The CC (data set ready) and CB (clear to send) 
circuits turn off 433 ±17 ms after the carrier falls 
below the carrier detector threshold, disconnecting 
the telephone line. If the carrier is interrupted 
for less than 175 ms, a disconnect does not occur; 
if a carrier interrupt lasts for more than 307 ms, 
a disconnect always occurs. The CF (received line 
signal detector) circuit turns off 17 ±7 ms after 
the loss of carrier, and turns on 155 ±50 ms after 
carrier is restored. If DS 212A is put into the 
digital loop test mode by a remote DS 212A, the 
loss of carrier disconnect option is forced to the 
IN condition electronically for the remainder of 
the data call. 

4.09 lleceive Space Disconnect: When option 
V (receive space disconnect-IN) is installed, 

DS 212A disconnects the data call when the BB 
(received data) circuit remains in a spacing condition 
for 1.6 ±0.15 seconds. At the time of disconnect, 
the CC (data set ready), CB (clear to send), and 
CF' (rec,~ived line signal detector) circuits turn off 
and the data set goes on-hook. If the remote 
digital loop feature is activated in DS 212A, the 
receive space disconnect option is forced to the 
OUT state internally. At the DS l!12A whi,~h is 
put into the digital loop test mode, the option is 
also forced to the OUT condition. These overrides 
exist only as long as DS 212A is in the test mode. 



4.10 Abort Disconnect: The abort disconnect 
feature is not optional, but is always activated 

when DS 212A is transferred to the data mode as 
an answering data set. From the time that the 
CC (data set ready) circuit turns on, received 
carrier must be detected within 17.87 ±0.15 seconds 
or the data set goes on-hook. 

4.11 Manual Disconnect: A manual disconnect 
can be forced by the attendant by first 

transferring to the talk mode, then placing the 
handset on-hook. This method of disconnecting 
overrides all of the others, and works for either 
the originating or answering data sets. 

5. REFERENCES 

DS 212A-l1A/2A 2-60 
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5.01 The following Bell System Practices provide 
additional information concerning DS 212A. 

SECTION 

592-034-200 

592-034-500 

668-102-5ZZ 

TlnE 

Data Set 2:12A Transmitter
Receiver-Installation and 
Connections 

Data Set 212A Transmitter
Receiver-Test Procedures 

Data Test Center 904A/C and 
904B/D Test Procedures-Data 
Set 212A 
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1. GENERAL 
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2 

7 
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10 

1.Cill This section contains information needed to 
install options and to install and connect a 

dalta set (DS) 212A-L1A/2A. The data set should 
be, installed in conformance with the general 
in$tructions given in Section 590-010-200. Refer 
to Section 590-010-202 for installation of multiset 
arrangements in 40A-type data mountings. 

1.02 This section is reissued to provide ESP 
coverage for the new version of DS 

2l!lA-LlA/2A. The new version provides all the 
fe$tures and options of the older DS 212A and in 
adl:lition provides additional interface circuits, options, 
ankl simplified testing. These features are described 
as follows: 

• Test Voltages-Plus and minus 14 Vdc have 
been provided on pins 9 and 10 of the 
customer interface to facilitate data set 
testing. 

• Test Mode (TM) Indication and Make 
Busy/ Analog Loop (CN)-A new customer 
option enables either pin 25 or pin 18 of 
the customer interface to control the CN 
circuit. When CN is optioned for pin 18, 
the TM circuit can be optionally installed 

on pin 25. CN on pin 18 and TM on pin 
25 would be used to implement an interface 
which would be compatible with the proposed 
International Organization for Standardization 
25-pin interface. 

• Interface Controlled Remote Digital Loop 
(RL)- When this new customer option is 
activated, the RL test may be activated 
through pin 21 of the customer interface. 

• Speed Control-This new customer option 
enables high-speed or low-speed operation 
of an originating data set to be controlled 
through pin 23 of the customer interface or 
with the front panel HS button. 

1.03 Prior to installing the data set, verify that 
the overall facilities.meet type 2 requirements 

specified in the section entitled Data 
Systems-DATAPHONE® Service-Direct Distance 
Dialing Network-Test Requirements for Subscriber, 
Foreign Exchange, and Remote Exchange Lines 
(314-205-501). 

1.04 Data set 212A should be located near the 
customer-provided equipment (CPE) because 

the interface cord provided by the customer must 
not exceed 50 feet in length (to reduce stray 
capacitance and conform to Electronic Industries 
Association [EIA] standards). To minimize inductive 
interference to data signals on the telephone (data) 
line, the line should not be carried in the same 
run as the cable between the data set and CPE 
or lines connected to teletypewriter services. If 
this condition cannot be met, it will be necessary 
to run the telephone (data) line in type SK (shielded), 
or equivalent, station wire between the data set 
and cable distribution terminal or building entrance. 
Ground the shield at one end only, preferably the 
distribution terminal end. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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1.05 Low voltage alternating current is supplied 
to the data set by the KS-21239-15 plug-mounted 

transformer. The customer must provide a standard 
3-wire, grounded 105 to 129V at 57 to 63 Hz, 
power receptacle that is easily accessible to the 
data set. The power required is approximately 9 
watts. 

Caution: If the outlet has a metal 
cover, do not remove the center screw 
to mount the transformer. When this 
screw is removed, it is possible for 
the metal cover to fall across the 
prongs of the transformer. 

1.06 A 25-pin female connector is provided at 
the rear of the data set for connection to 

the CPE. The customer must provide a cord 
terminated with a Cinch or Cannon DB-19604-432 
plug equipped with a DB-51226-1 hood (or equivalent). 
Data set connections to the CPE are in accordance 
with Table A. 

1.07 A 25-pin male connector is provided at the 
rear of the data set for connection to 

telephone company (telco) equipment via the M13F 
cord. Data set connections to telco equipment are 
in accordance with Table B. 

1.08 To gain access to the circuit packs and 
option switches, it is necessary to remove 

the data set from the housing: 

(a) Remove the front cover by gently depressing 
it at the top and rotating it down and out 

of the housing. 

(b) Remove the data set from the housing by 
pulling on the wire handle on the faceplate. 

Note: Figure 1 shows the data set unfolded 
for locating option switches. Change options 
without unfolding CML 

1.09 To reassemble the data set, proceed as 
follows: 

(a) Slide the data set into the housing. Ensure 
that the data set is completely plugged into 

the connector in the rear of the housing. 

(b) Replace the front cover by hooking the tabs 
on the bottom of the cover into the detents 

in the bottom of the housing. 
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(c) Gently rotate the top of the front cover into 
the housing until it snaps into place. 

I. 10 A label (E-6550) and holder (841 788 292) 
are available for use with DS 212A-L1A to 

permit. identification of the circuit number and 
trouble call number. The label has a pressure 
sensitive adhesive which can be used to adhere to 
the bottom of the front cover. Mount the holder 
below the center of the front cover and flush with 
the front edge. 

2. Ol'TIONS 

2.01 Before the data set is placed in service, it 
should be disassembled and checked to make 

sure proper options are installed. The factory-provided 
options are designated in Table C. 

2.02 Options are installed and removed by means 
of multiple section rocker assemblies (Fig. 

2) strapping plugs and by a screw switch on the 
backplane (signal ground to frame ground connection). 
A long screwdriver (6-inch) is needed to operate 
the screw switch that controls the grounding option. 
If the appropriate screwdriver is not available, 
the ba.ckplane may be taken out of the homling by 
removing the two screws on the bottom of the 
housing. 

2.03 Refer to Table C for a summary of data set 
options. 

2.04 Tip, Ring Make Busy: When option 
F (IN) is selected, a resistor is connected 

from tip to ring when the data set is mad,e busy. 
It is recommended for use on terminate-only lines 
used behind line hunting equipment. 

2.05 CC Indication for Analog Loop: When 
option ZF (ON) is selected, the CPE receives 

a CC (data set ready) on indication while the data 
set is in the analog loop mode. 

2.06 Speed Control: When option XJ (interface) 
is selected, it enables high-speed or low-speed 

operation of an originating data set to be controlled 
throu1~h pin 23 of the customer's interface. When 
option XK (HS button) is selected, high-speed or 
low-speed operation is controlled by the front panel 
HS button. 

2.07 Interface Controlled Make Busy/Analog 
Loop-CN: When option YE (IN) is selected, 
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TABLE A 

CUSTOMER INTERFACE 

PIN EIA SIGNAi. OIIGINA TED NO. DESIG FUNCTION BY CPE OR BY DS 

2 BA Send Data (SD) (Note 1) ClPE 
3 BB Receive Data (RD) (Note 1) DS 
5 CB Clear-to-Send (CS) (Note 2) DS 
6 cc Data Set Ready (DSR) (Note 2) DS 
7 AB Signal Ground (SG) Ground 
8 CF Received Line Signal Detector (RLSD) (Note 2) DS 
9 - +P DS 

10 - -P DS 
12 CI Speed Indication (Cl) (Note 3) DS 
15 DB Transmit Clock (SCT) DS 
17 DD Receive Clock (SCR) DS 
18 (CN) Make Busy/Analog Loop (Optional Pin) DS 
20 CD Date Terminal Ready (DTR) (Note 2) CPE 
21 RL Remote Digital Loopback DS 
22 CE Ring Indicator (RI) (Note 5) DS 
23 CH Speed Select Originate DS 
24 DA External Transmit Clock (SCTE) CPE 
25 CN or Make Busy/ Analog Loop or Test Mode CPE 

TM (Note 4) 

Note 1: Space = + V; Mark = - V 
Note 2: ON= +V; OFF= -V 

Note 3: High Speed = + V; Low Speed = - V 
Note 4: Loopback = +V; Normal Use= -V 
Note 5: Ringing= +V; No Ringing= -V 

the CN (make busy/analog loop) interface lead from 
the CPE can be used to make the telephone line 
appear busy; or if the data terminal ready lead is 
on, to place the data set in the analog loop test 
mode. 

2,08 Transmitter Timing: This option must 
be selected when the data set is to be used 

in the high-speed mode. The option selects one 
of three possible sources for the transmitter timing 

signal. The state of this option does not affect 
operation in the low-speed mode. 

• YC (INTERNAL)-The transmitter clock is 
derived from a master oscillator within the 
data set. This option is recommended for 
1200-bps character-asynchronous operation. 

• YD (EXTERNAL)-The transmitter clock is 
phase-locked to an external source provided 
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TABLE B 

TELEPHONE AND ACU INTERFACE 

PIN 
DESIGNATION FUNCTION 

NO. 

1 L Telephone set line lamp control from data set 

2 MBl Make busy relay contact in data set 
3 MB 

4 LG Ground from data set for telephone set line lamp 

5 TD Talk/data lead from telephone set to data set 

7 T Telephone line tip 

8 R Telephone line ring 

12 RD Data set ring detector contact closure to ground 

14 C Data mode indication contact closure to ground for DAS 801C 

16 DI Data mode contact closure to ground to data set from DAS 801-type 

21 Tl Tip of telephone set 

22 RI Ring of telephone set 

23 A "A" lead control for KTU or ACU applications 
24 Al 

25 TDG Data set ground return for TD control signal 

by the CPE on the DA circuit (transmit 
signal element timing, data terminal equipment 
source). 

• WI (SLA VE)-The transmit clock is phase-locked 
to the DD (receive clock) interface circuit. 
This option is provided for possible use with 
multiplexers or other systems requiring 
slave timing. 

2.09 1200-bps Operation: When option YG 
(ASYNC/START-STOP) is selected, the data 

set operates in the 1200-bps character-asynchronous 
format. When option YH (SYNC) is selected, the 
data set operates in the 1200-bps synchronous 
format. Transmit and receive clocks which are 
provided for synchronous operation are not provided 
for character-asynchronous operation. The state 
of this option must be the same for any pair of 
DSs 212A-L1A/2A which communicate with each 
other. The state of this option does not affect 
operation in the low-speed mode. 
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Note: When option YH is selected, the 
11:00-bps transmit and receive clocks are present 
on the DB (pin 15) and DD (pin 17) circuits 
at all times, even when the data set is in 
the low-speed mode. 

2.10 Character Length: A decision must be 
made on this option whenever option YG 

(1200-bps operation-ASYNC/START-STOP) is selected. 
The state of this option does not affect operation 
in the low-speed mode. 

• YI (Character length 9)- When this option 
is selected, the total number of bits per 
character (including start and stop bits) 
must be nine. 

• Y J (Character length 10)- When this option 
is selected, the total number of bits per 
character (including start and stop bits) 
must be 10. 
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Fig. I -Data Set Unfolded for Location of Option Switches 

The hits between the start and stop bits do not 
have to conform to any coding system. The setting 
of this option must be the same for any pair of 
DSs 212A-LlA / 2A which communicate with each 
other . If option YH (SYNC) is selected, the 
character length option has no effect on data set 
operation. 

2.11 Receiver Responds to Digital Loop: 
This option is active only when the data set 

is in the high-speed ( 1200-bps) mode. When option 
YK (IN) is selected, the data SPt responds to a 
request for a digital loop from the distant data 
station. When option YK (OUT) is selected. the 
data set cannot be put into the digital loop test 
mode remotely. This option does not affect the 
operation of the DL switch on the front panel and 
does not affect operation in the low-speed mode. 

2.12 Interface Controlled Remote Digital 
Loop (RDL): When option XL (IN) is 

selected, a positive voltage on pin 21 will enable 

the RDL circuitry the same as depressing the 
RDL hutton on the front panel. When option XM 
(OUTl is selected, the RDL circuitry can be enabled 
only by dPpressing RDL button on the front panel. 

2 .13 Loss of Carrier Disconnect: When 
option S (IN l is selected, the data set 

terminates the call if carrier disappears from the 
line for avproximately 350 ms. 

2.14 Receive Space Disconnect: When 
option \" (IN) is selected, the data set 

terminates the call upon rece1v111g approximately 
1.6 seconds of spacing signal. 

2. 15 CB and CE Indications: When option 
A (COMMON) is selected, the CB (clear-to-send) 

interface lead is forced off whenever the CF 
(received line signal detector) lead goes off. When 
option B (SEP ARA TE l is se lected, the state of 
the CF lead has no effect on the state of the CB 
lead. 
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FEATURE OPTION 

Tip, Ring 
F 

Make Busy E• 

ZF* 
CC Indication 
for Analog Loop ZE 

XJ 
Speed Control 

XK* 

Interface Controlled YE 
Make Busy/ Analog 
Loop-CN YF* 

YC* 

Transmitter YD 
Timing 

WI 

1200-bps YG* 

Operation YH 

Character Length YI 

(Use With YG) YJ* 

Receiver Responds YK* 

to Digital Loop YL 

Interface Controlled XL 

Remote Digital Loop XM 

Loss of Carrier s• 
Dtsconnect R 

Receive Space v• 
Disconnect y 

CB and CF A' 
Indications B 

St'nd Space T* 

Disconnect u 
Automatic ZH* 

Answer ZG 

Answer Mode X 
Indication w• 
Speed Mode 

YO 

YP* 

Interface Speed YQ 
Indication · CI YR* 

xo• 
CN and TM 
Assignments XN 

XR 

Signal Ground to Q* 

Frame Connection p 

X "" Contact Closed 
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TABLE C 

DATA SET 212A OPTIONS 

SWITCH SETTING 

O.ESCRIPTION S1 SWITCH CONTACTS PROVIDE 

1 2 3 

IN X - -
One per set 

our 0 - -

ON - - X 
One per set 

OFF - - 0 

SWITCH CONTACTS 

S2 S5 

1 2 3 4 5 6 7 8 9 1 I 2 

INTERFACE 0 - - - - - - - X 
One per set 

HS BUTTON X - - - - - - - 0 

IN - 0 - - - - - - -
One per set 

OUT - X - - - - - - -

INTERNAL - - 0 0 - - - - -
EXTERNAL - - 0 X - - - - - One per set 

SLAVE - - X 0 - - - - -

ASYNC/START-STOP - - - - 0 - - - - 01 0 
One per set 

SYNC - - - - X - - - - xi X 

9-BIT - - - - - 0 - - -
One per set 

10-BIT - .. - - - X - - -
IN - - - - - - 0 - -

One per set 

OUT - - - -- - -- X -- -

IN - -- - - - -- - X -
One per set 

OUT -- - - - - - - 0 -

S3 SWITCH SETTINGS 

1 2 3 4 5 6 7 8 

IN X - - - - - - -
One per set 

OUT 0 -- - - - - - -

IN X ·- -- - - - -

One per set 
OUT - 0 -- - - - - --

COMMON - - X -- - - - -
One per set 

SEPARATE - - 0 -- - - - -

IN - - - X - - - -

One per set 
OUT - - - 0 - - - -

IN -- -- -- 0 - - -

OUT - - - - X - - -
One per set 

CEON - - - - X - -

CE OFF - - - - - 0 - -
One per set 

HIGH - -· - - - - X -

DUAL -- - - - - - 0 -
One per set 

IN - - - - ·- - - X 
One per set 

OUT - - ·- ·- - - - 0 

STRAPPING OPTIONS 

CN 25,TMNC INSTALL El · E2, E3 · E4 

CNIB,TMNC INSTALL El · E2, E4 - E5 One per set 

CN18,TM25 INSTALL E2 · E3, E4 · E5 

IN SI CLOSED One per 

OUT SI OPEN 47D2 DM 

- = Contact Not Applicable 0 = Contact Open * = Factory-Provided 



OPTION SWITCHES I THRU S 
OPEN (ROCKER DOWN ON SIOE 
OPPOSITE THE NUMBERS) 

Fig. 2-Details of Option Switch 

2.16 Send Space Disconnect: When option 
T (IN) is selected, the data set transmits 

approximately 4 seconds of spacing signal at the 
end of a data call. This causes the distant data 
set to disconnect if it is equipped with option V 
(receive space disconnect-IN). 

2.17 Automatic Answer: If option ZH (IN) 
is selected, the data set answers a telephone 

call without manual assistance if the CD (data 
terminal ready) interface lead is on. This feature 
is disabled when the AL switch on the front panel 
is pressed or when the CN (make-busy/analog loop) 
i11terface circuit is on and option YE (CN circuit-IN) 
is installed. 

2.18 Answer Mode Indication: This option 
provides a means whereby the user can 

determine if the data set answered or originated 
the call. When option X (ON) is selected, the CE 
(ring indicator) lead at the answering station remains 
on after the call has been answered. This option 
does not affect normal operation of the CE lead. 
For the originating data set, the CE circuit remains 
"ff regardless of the state of the option. 

2.19 Speed Mode: If option YO (HIGH) is 
selected, low-speed operation is prevented 

because the BB (received data), CB (clear-to-send), 
and CF (received line signal detector) leads are 
dlamped off if an attempt is made to operate in 
t!he low-speed mode. If option YP (DUAL) is 
sielected, the data set operates normally for both 
S1peed modes. 

2.20 Interface Speed Indication: When 
option YQ (IN) is selected, the data set 

provides an indication of the data set speed mode 
an the CI (speed mode indicator) lead. The 
Jiigh-speed mode is indicated by an on condition 
an the CI lead. It is off in the low-speed mode 
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and at all other times. The CI lead is disconnected 
from the CPE interface when option YR (OUT) is 
selected. 

2.21 "CN and TM Assignments": This 
group of options is provided by strapping 

plugs. They allow the user to configure the customer 
interface to be compatible with the ISO standard 
or to be compatible with data set interfaces that 
use the CN function on pin 25. When option XO 
is selected, the CN function is assigned to pin 25, 
but the TM function is not available. When option 
XN is selected, the CN function is assigned to pin 
18, but the TM function is not available. When 
option XR is selected, the CN function is assigned 
to pin 18, and the TM function is assigned to pin 
25. 

Note: If analog loop control through the 
customer interface is required, option YE 
must be selected. 

2.22 Signal Ground to Frame Ground 
Connection: When option Q is selected, 

(signal ground) interface lead is connected to frame 
ground. This arrangement provides additional 
margin against longitudinal power line noise. When 
option Pis selected, the AB (signal ground) interface 
lead is disconnected from the frame ground. Due 
consideration should be given to possible noise 
conditions, ground potential differences, safety 
conditions, local electrical codes, and the data 
terminal manufacturer's recommendations. 

3. INSTALLATION 

3.01 The procedure for installing a DS 212A-L1A/2A 
is as follows: 

(1) Unpack the data set and remove the protective 
covering from the housing. 

ft This is important to prevent damage 
due to overheating. 

(2) Disassemble the data set as directed in 
paragraph 1.08. 

(3) Install the required options called for on 
the service order. Refer to Table C. 
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( 4) Mark the installed options on the option 
label (E-6898) and attach it to the bottom 

of the housing. 

(5) Reassemble the data set as directed in 
paragraph 1.09. 

(6) Connect the data set to the telephone line 
and to power as directed on the appropriate 

connection diagram. 

(7) Perform installation tests as directed in 
Section 592-034-500. 

4. CONNECTIONS 

4.01 The data signal power level reaching the 
serving central office (SCO) should be no 

greater that -12 dBm. Usually the average loop 
loss between the SCO and the data set is -3 dB 
or greater. This -3 dB loop loss combined with 
the fixed -9 dBm output level of the data set 
ensures that the signal reaching the SCO is not 
greater than -12 dBm. In some cases the loop 
loss is less than -3 dB, and should be padded 
down. To meet the required power level, it may 
be necessary to install a pad external to the data 
set. The necessary pad may be ordered assembled 
or may be made up in the field and installed in 
accordance with Fig. 3. 

4.02 In the event the actual loop loss is not 
known, it may be determined as follows. 

(1) Dial the central office milliwatt supply or 
request the local testboard to send 1000-Hz 

tone at O dBm on the loop. 

(2) Use a transmission test set with 600-ohm 
termination to measure the level of the 

incoming signal. The numerical reading is equal 
to the loop loss in dB (for example, -6 dBm on 
the meter is equal to 6 dB loop loss). 
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4.03 When the loop loss has been determined, 
the pad value may be selected as follows: 

0.0 to 2.0 dB 
~:.O to 3.0 dB 
Greater than 3.0 dB 

USE 

2-dB pad 
1-dB pad 
No pad 

4.04 DS 212A-L1A/2A Without Automatic 
Calling Unit (ACU): When a single DS 

212A-L1A/2A is installed without an ACU, connect 
cables and connect tip and ring as shown in Fig. 
4. Figure 5 provides detailed wiring which may 
be useful in troubleshooting this arrangement. 

4.05 DS 212A-L1A/2A With ACU: When a 
single DS 212A-L1A/2A is installed with an 

ACU, connect cables and connect tip and ring as 
shown in Fig. 6. Figure 7 provides detailed wiring 
which may be useful in troubleshooting this 
arrangement. Figure 8 shows an alternate connection 
which requires an M15H cord (order separately). 

4.06 Single Data Set With Shared Telephone 
S:et: If DS 212A-L1A/2A shares the telephone 

set with other DSs 212A or other new family data 
sets, the connections are made as shown in Fig. 
9. To eliminate the need for several 110-Vac outlets, 
the ind:ividual KS-21239-L5 transformers can be 
plugged into a multiple power outlet strip. A 
602-15 Waber Electric power outlet strip accommodates 
three tr&.nsformers. A 1A2 power panel accommodates 
six transformers. A KS-14532-L20 or equivalent 
cord is required with the 1A2 power panel. Figure 
10 shows the KS-21253-L3 adapter used with this 
arrangement. Figure 11 shows the internal wiring 
of this adapter, and may be useful in troubleshooting. 



DATA SET 
MOUNT I NG CORO * 

(Q) 

* STORE UNUSED CONDUCTORS ON VACANT TERMINALS 

DS 212A-L1A/2A 2-61 
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TO DATA SET TO TEL LINE 

44A CONN BLK 

PAD 
LOSS 
(DB) 

I 8200 

2 3900 

3 2700 

I 68E BACKBOARD 

RESISTOR VALUE (OHMS) 

RI R2 AND R3 

GRAY RED RED 47 YELLOW VIOLET BLACK 

ORANGE WHITE RED 110 BROWN BROWN BROWN 

RED VJOLET RED 160 BROWN BLUE BROWN 

NOTES: 
I • RES l STORS ARE ALLEN 8RADLEY, I WATT, 

5~ TOLERANCE (KS-19!5 I LI), CAPACITOR 
15 WESTERN ELECTRIC CO. 542D TYPE, 
I ur, 200VOC. 

2. A IO IC TYPE COVER SHOULD 8( USED TO 
PROTECT THE PAO. 

3. THE PAD VALUE SHOULD BE STENCILED 

ON COVER FOR F°UTURE REF'ERENCE. 

ORDERING 
INFORMATION 

F-5B101 

f-58102 

F-58103 

Fig. 3-Connections to Insertion Loss Pad 
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TEL 
LINE 

[ R 

P/0 KEY 
TERMINAL 
BOARD 
IN 2565HK 
OR 565HK 
TEL SET 

KS·21239-L5 
TR,NSFORMER-------. 

M13F CORO 
_,. P/0 4701 

4 
GRO 

• LINE 

I I 

0 

Fig. 4-lnstallation of DS 212A-Ll/2 Without an ACU 

5. REFERENCES 

5.01 The following Bell System Practices contain 
additional information which may be useful 

when installing DS 212A-L1A/2A. 

SECTION 

502-500-120 

590-010-202 
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TITLE 

Telephone Sets-540, 560, 1560, 
and 2560 Series-Common 
Installation and Maintenance 
Information 

Data Sets-Station Arrangements 
for Mixed Data Set Types in 40A2 
Data Mounting 

SECTl1DN 

592-034-L00 

592-034-1500 

598-010-011 

598-012-L0l 

598-012-L 02 

TITLE 

Data Set 212A Transmitter
Receiver-Description and Operation 

Data Set 212A 'Transmitter
Receiver-Test Procedure 

Data Auxiliary Set 801A5 and 
801A6 for Automatic Calling
Description and Operation 

Data Auxiliary Sets 801C3 and 
801C4-Description and Operation 

Data Auxiliary Set 801C-Ll/2-
Description and Operation 
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Fig. 5-Connection Wiring for DS 212A-l 1 /2 Without an ACU 
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2565HK 

M13G OR 
lJ[OP CORD 

ACU (DAS 
801 

TYPE) 

117VAC 

CPT (RS366 
INTERFACE) 

KS 21239-L5 
P/0 4701 

Fig. 6-lnstallation of DS 212A-Ll /2 With an ACU 
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1. GENERAL 

1.01 This section contains test procedures using 
the 914-type data test set (DTS) and the 

self-test capabilities of data set (DS) 212A. These 
procedures are to be used when testing DS 212A 
on an initial installation or during a maintenance 
visit. 

1.02 This section is reissued to provide BSP 
coverage for DS 212A-L1A/2A. Data set 

212A-L1A/2A provides all the features and options 
of DS 212A and has additional interface circuits, 
options, and simplified testing. These features are 
described in Sections 592-034-100 and 592-034-200. 

A. Test Capabilities 

1.03 Test circuitry built into DS 212A permits 
the following self tests to be performed. 

• Analog Loopback Self Test 

• Digital Loopback Self Test 

• End-to-End Self Test 

• Remote Digital Loopback Self Test (High-Speed 
Mode). 

1.04 If a 914-type DTS is used, the analog 
loopback, digital loopback, and end-to-end 

tests can be done using pseudorandom data. By 
use of the 914-type DTS, the customer interface 
circuits are tested and a more precise indication 
of bit and block errors can be obtained. The 
914-type DTS can also be used to perform a test 
of the data set automatic answer and interface 
circuits. 

B. Restrictions on Use of Loopback Tests Using 914C 
DTS 

1.05 When DS 212A-Ll is configured to operate 
in the high-speed mode and the transmitter 

option (WI) (transmitter timin1~-SLAVE) is installed, 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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the analog loopback, digital loopback, and remote 
digital loopback capabilities cannot be used with 
external test equipment. This restriction does not 
apply to DS 212A-LlA. In addition, the remote 
digital loopback capability cannot be used in the 
low-speed mode. 

2. INSTALLATION TESTS 

2.01 This part provides the sequence in which 
tests are to be performed following installation 

of the data set. This test sequence provides a 
method of verifying that the installation is 
satisfactory. The self-test features of the data set 
are used for all installation testing; external 
equipment is not required. 

2.02 Before proceeding with the tests, verify that 
the local loop meets requirements specified 

for type 2 Dataphone® lines in Section 314-205-501. 
Refer to Fig. I for the installation test sequence. 

3. MAINTENANCE TESTS 

3.01 This part provides the sequence in which 
tests are to be performed during a maintenance 

visit. This test sequence provides a method of 
isolating a trouble to the data set, the transmission 
facility, or the customer-provided equipment (CPE). 

3.02 When a trouble report is received, the DTC 
is responsible for isolating the trouble to 

the data set or transmission facility. The procedure 
for doing this is shown in Fig. 2. 

ARE TEST 
RESULTS 
SATISFACTORY 

ND 

REPLACE DATA SET 

REQUEST OTC 
PERFlllffl REIIJTE 
TEST 

3.03 If it is suspected that the trouble is in the 
data station equipment, a telco employee 

must be dispatched to conduct more extensive 
tests. The following equipment should be taken 
on a trouble visit: 

• S:~are DS 212A-Ll/2 or DS 212A-L1A/2A 

• 9l.4C DTS (for conducting error tests through 
the interface). 

3.04 Refer to Fig. 3 or the sequence in which 
tests are to be performed by the telco 

employee at the data station. If the data set is 
replaced, the defective data set should be tagged 
with a tag describing the nature of the trouble, 
carefully packed and returned to a service center 
for repair. Verify that the replacement data set 
is equipped with the proper options before placing 
the data set in service. 

3.05 If the trouble persists, proceed as follows: 

(a) Check that the options installed in the data 
set agree with those specified on the service 

order. 

(b) Verify that the CPE has been tested and is 
operating properly. 

(c) Check for physical damage to the data station 
equipment. 

POSSIBLE LOCAL 
LOOP TROUBLE. 
REFER TD SECTION 
688-010-300 

ND 

ARE TEST 
RESULTS 
SATISFACTORY 

VERIFY WITH 
CUSTll'ER THAT 
SERVICE IS 
SATISFACTORY 

TURN EQUIPIENT 
OVER TD 
CUSTDIIER 

YES 

IS SERVICE 
SATISFACTORY 

ND 

NOTIFY 
SUPERVISION 

Fig. I -Installation Test Sequence 

Page 2 



RECEIVE TROUBLE REPORT 

NO 

HAVE CUSTIIIER AT EACH 
STATION PERFORl'I ANALOG 
LOOP-BACK SELF TEST 

YES 

VERIFY WITH CUSTIIIER 
THAT aJSTll'IER PROVIDED 
EQUIPl£NT IS OPERATING 
PRll'ERLY 

IS CUSTIIIER 
PROVIDED EQUIPl£NT 
OPERATING PROPERLY 

YES 

NOTIFY 
SUPERVISION 

PERFORl'I DL 
TEST FRll'I 
STC TD 
STATION A 

CLOSE TRIIUBLE 
REPORT 

NOTIFY 
SUPERVISION 

YES 

ARE 
TEST RESULTS 
SATISFACTORY 

NO 

DS 212A-L1A/2A 2-62 
ISS 2, SE:CTION 592-034-500 

POSSIBLE LOCAL LOOP 
TROUBLE. REFER TD 
SECTION B&B-0111-300 

DISPATCH TD STATION 
'---------------- TD TEST DATA SET. 

Fig. 2-Clearing Trouble Report 

(d) Verify that all cords and connectors are 
properly connected. 

(e) Check for intermittent trouble in the station 
wiring. 

(f) Verify that the data set and CPE are 
connected to a common ground. 

(g) If the trouble persists, request help from 
immediate supervisor. 

4. TEST PROCEDURES 

4.01 This part provides th,e procedures for the 
installation and maintenance tests. 
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PERFIR'I INSTALLATION 
TESTS, IF TESTS 
FAIL, NOTIFY 
SUPERVISION 

POSSIBLE LOCAL 
LOOP TROUBLE. 
REFER TO SECTION 
668·010-300 

NO NO ARE TEST 
RESULTS 
SATISFACTORY 

PERFORII 
DIGITAL 
LOOP TEST +---<lM 

TO DISTANT 

NO 

END 

PERFORII ANALOG 
LOOP-BACK TEST I---...: 

PERFORII AUTll'IA TIC 
ANSWER TEST 

NOTIFY 
SUPERVISION 

REPORT 

Fig. 3-Maintenance Test Sequence 

A. Analog Loopback Self Test 

4.02 The analog loopback self test checks the 
data set transmitter and receiver. The 

customer interface is not checked. Test data 
(dotting pattern) generated by the data set is looped 
from the transmitter output to the receiver input. 
The received data is compared to the transmitted 
data. This test can be performed in either the 
high-speed or low-speed mode. If the data set is 
operating in the low-speed mode, the MC lamp 
blinks if the distortion threshold (25 percent) is 
exceeded. If the data set is operating in the 
high-speed mode, the MC lamp blinks if a bit error 
is detected in the received data. The speed is 
controlled by the HS switch. Perform the test in 
the speed mode used by the CPE. Perform the 
test as follows: 

(1) Set the speed mode of the test by setting 
the position of the HS button (IN for 

high-speed mode). 

(2) Press the AL and ST switches on the data 
set. 
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B. 

Re,quirement: The MB, TR, and the TM 
indicators are lighted. The MC indicator goes 
off after the SD and RD indicators light. 
Disregard the TR indicator on DS 212A; the 
TR indicator is either lighted or off depending 
on the state of the lead from the CPE. The 
TR indicator is lighted anytime ST or DL is 
preBsed on DS 212A-L1A. The MR lamp is 
lighted if data set is equipped with option ZF. 
The HS indicator is either lighted or off, 
dep,mding on the speed mode of the data set. 

(3) Observe the MC indicator for 1 minute. 

Requirement: MC indicator does not bl.ink. 

(4) Release the AL and ST switches. 

Digit,ll Loopback Self Test 

4.03 This test takes advantage of the digital 
loopback capability of the data set at one 

end and the self-test (pattern generating and 
comparing) capability of the data set at the other 
end. The test is performed by putting one data 



set in the DL mode, placing the other data set in 
the ST mode, placing a call, and then going to 
the data mode. The MC indicator on the data set 
which is in the ST mode blinks when data distortion 
of a single bit exceeds 25 percent (low-speed) or 
if a received error occurs (high-speed). 

Note: In the low-speed mode, the distant 
data set may be 103J or 113D. 

4.04 Perform this test at the speed mode used 
most often by the CPE or in the speed 

mode which is causing difficulty. The speed mode 
is selected by use of the HS button. The test is 
performed as follows: 

(1) Place a call to the distant end. If the 
distant data set is already in the DL mode, 

it will answer automatically. 

(2) If the distant data set does not answer 
automatically, instruct the attendant at the 

distant end to press the DL switch and go to 
the data mode. 

(3) On the local data set, press the ST switch 
and go to the data mode. Observe that TR, 

MR, SD, and RD are lighted. 

(4) Observe the MC indicator for 2 minutes. 

Requirement: 

• Low-Speed-The MC indicator stays off, 
indicating that both data sets and the line 
facilities are operating properly. If the MC 
indicator blinks or remains lighted, the 
round trip distortion is exceeding 25 percent. 
Since the distortion in the two directions 
may be additive, no conclusion about the 
proper operability of the data sets and the 
line facility may be drawn. 

• High-Speed-Maximum of four blinks 

(5) Release the ST switch on the local data set. 
Call the distant end and have the DL switch 

released. 

C. Remote Digital Loopback Self Test 

4.05 This test takes advantage of the remote 
digital loopback and self-test capabilities of 

the local data set and can be used to test both 

OS 212A-LIA/2A 2-62 
ISS 2, SECTION 592-034-500 

data sets and the communication channel in the 
high-speed mode only. The local data set is placed 
in the self-test mode by pressing the ST button. 
The distant data set is placed in the 
remote digital loopback mode by pressing 
the RDL switch on the local data set. 
The local data set pattern generator is used to 
send a signal to the distant end, where it is looped 
back and retransmitted. The error-detecting 
circuitry causes the MC indicator on the local data 
set to blink when an error is detected in the 
received data. 

ft If the distant data set is equipped 
with option YL (1·eceiver responds to 
digital loop-OUT) or option ZG 
(automatic answer-OUT), this test 
cannot be done. 

4.06 The test is performed as follows: 

(1) Press the HS, RDL, and ST switches on 
the local data set and verify that the TM 

indicator lights. 

(2) Dial a call to the distant data set. 

(3) When the distant data set has answered, 
place the local data set in the data mode. 

MR, SD, RD, and HS indicators light. 

(4) Then observe the MC indicator on the local 
data set for 2 minutes. 

Requirement: Maximum of six blinks 

Note: If the MC indicator is lighted continuously, 
this may indicate that the distant data set is 
not in DL mode. 

(5) Release the RDL and ST switches on the 
local data set. Return the data set to the 

speed mode used by the CPE. 

D. End-to-End Self Test 

4.07 This test can be used to check the local 
data set, the distant data set, and the 

communication channel. This test is performed by 
pressing the ST switch at each end, placing a call 
from one end to the other, and then going to the 
data mode. Each data set sends the test pattern 
to the other end. The speed mode of the test is 
selected at the originating station. The error-detecting 
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circuitry at each end monitors the received data 
signal and causes the MC indicator to blink if the 
distortion threshold (25 percent) is exceeded 
(low-speed) or if an error is detected (high-speed). 

Note: For low-speed testing, the distant 
end may be a DS 103J or 113D. 

4.08 The test is performed as follows: 

(1) Call the distant end and arrange to conduct 
an end-to-end self test. At the originating 

station, the speed mode is selected by use of 
the HS button. 

(2) Press the ST switch on the front of each 
data set. Verify that the TM indicator 

lights. 

(3) Go to the data mode at each end MR lights. 
Verify that the MC indicator goes off after 

the SD and RD indicators light. Disregard the 
TR indicator on DS 212A; the TR indicator is 
lighted or off, depending on the state of the CD 
lead from the CPE. The TR indicator is lighted 
anytime ST or DL is pressed on DS 212A-LlA. 
The HS indicator is lighted or off, depending on 
the speed mode of the test. 

(4) Observe the MC lamp on the front of the 
data set for 2 minutes. 

Requirement: 

• Low-Speed-The MC indicator stays off, 
indicating that both data sets and the line 
facilities are operating properly. If the MC 
indicator blinks or remains lighted, the 
distortion is exceeding 25 percent. 

• High-Speed-Maximum of two blinks 

(5) At the end of the test, go to the talk mode 
and then release the ST switch. 

E. Analog Loopback Test With 914C DTS 

4.09 This test checks the data set interface and 
transmitter and receiver circuits. Test data 

is generated by a data test set (DTS) and looped 
back from the data set transmitter output to the 
receiver input. The received data is compared to 
the original data by the DTS and errors are 
indicated on the DTS counter. 
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4. l O Perform this test in the speed mode used 
most often by the CPE or in the speed 

mode which is causing difficulty. 

Low-Speed 

4. 11 P€rform the test as follows: 

(1) Connect and condition the test equipment 
as shown in Fig. 4. 

(2) Apply power to the data set and then to 
the test equipment. 

(3) Verify that the data set is in the low-speed 
mode (HS button out) if option XK is 

install,~d. Speed selection is automatic when 
option XJ is installed. 

(4) Press the AL button on the data set. Verify 
that the data set TM indicator lights. On 

the DTS, verify that DS3 (CF) and then DSl 
(CB) light and the NO DATA lamp goes off. 

(5) On the 914C DTS, set the FUNCTION switch 
to PHASE ADJ. 

(6) Adjust the PHASE control to zero the meter. 

(7) Move the FUNCTION switch to OFF. 

(8) Operate the WORD SYNC switch to MAN 
and release when the counter stops. 

(9) Reset the counter on the 914C DTS. 

(10) Conduct the test for 1 minute. 

Requirement: No errors 

(11) Upon completing the test, disconnect test 
equipment and restore data set to pretest 

condition. 

High-Speed 

(1) Connect and condition the test equipment 
as shown in Fig. 5. 

(2) Install options YH (1200 bps operation-SYNC) 
and YC (internal transmitter timing). 

(3) Apply power to the data set and then to 
the DTS. 
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NOTES: 
1. SET SWITCHES ON 914 DTS AS FOLLOWS: 

SW ITCH SITTING 

INTERFACE SELECTOR ALL DEPRESSED 

INTERFACE MODE VOLTAGE 
TEST SET t'ODE SER 
COUNTER BIT ERRORS 
FUNCTION OFF 
SAr-PLE WIDTH . 5US 
RCV BIT RATE ,oo 
TRANSMIT BIT RATE lOO 
RCV WORD LENGTH 6l 
TRANSMIT WORO LENGTH 6l 
SIG LEV ~4V 
S1 OFF 

S6 ON 
S7 OFF 

2, INSERT RED PROGRAMMING PINS IN 914 DTS MATRIX IN POSITIONS INDICATED ABOVE 
l. 914 DTS SWITCHES AND I NOi GATORS CORRESPOND TO THE FOLLOWING INTERFACE LEADS 

SWTI CH I NDICATDR FUNCTION 

DS1 CLEAR TO SENO (CB) 
DS2 DATA SET READY (CC) 
DSl RCVD LI NE SIGNAL DETECTOR (CF) 

S1 MAKE BUSY/ANALOG LOOP (CNI 
SG DATA TERMINAL READY {CO) 
S7 SPEED SELECT ORIGINATE 

Fig. 4-Analog Loopback, Digital Loopback and End-to-End Test Setup-Low-Speed 

DATA SET 
212A 
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NOTES: 
1, SET SWITCHES ON 914 DTS AS FOLLOWS: 

SWITCH sm1NG 

INTERFACE SELECTOR ALL DEPR[SS ED 
I NTERF ACE MODE VOLTAGE 

TEST SET MOOE SER 

COUNTER BIT ERRORS 
FUNCTION OFF 
SAr-FLE WIDTH , 5US 

RCV BIT RATE EXT + 
TRANSMIT BIT RATE EXT + 
RCV WORO LENGTH 6l 
TRANSMIT WORD LENG TH 63 
SIG LEV :'.:4V 
S1 OFF 

S4 OFF 

S6 ON 
S7 ON 

SI 

OSI 

0S2 

S2 

0S3 

TPI 

TP2 

s, 
0S4 

DS0 

S4 

SCT 

S5 
SCR 

056 

S6 

0S7 

0S8 

S7 

TP3 

S8 

914 DTS 
(NOTES 1 
THROUGH l) 

CONN A 

2. INSERT RED PROGRAMMING PINS IN 914 ors MATRIX IN POSITIONS INDICATED ABOVE 

l. 914 OTS SWITCHES AND INDICATORS CORRESPOND TO THE FOLLOWING INTERFACE LEADS 

SWITCH INDICATOR FUNCTION 

OS1 CLEAR TO SEND (CB) 
DS2 DATA SET READY (CC) 
DSJ RCVD LI NE SIGNAL DETECTOR (,:F) 

51 MAKE BUSY /ANALOG LOOP (CN) 

S4 REMOTE DIGITAL LOOPBACK 
S6 DATA TERMINAL READY (CD) 
S7 SPEED SELECT ORIGINATE 

CUST INT 

Fig. 5-Analog Loopback, Digital Loopback and End-to-End Test Setup-High-Speed 
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(4) Press the AL and HS buttons on the data 
set if option XK is installed. Speed selection 

is automatic when option XJ is installed. Verify 
that the data set TM indicator lights. On the 
DTS, verify that the DS3 (CF) and then the DSl 
(CB) indicators light and that the NO DATA 
indicator goes off. 

(5) Operate the WORD SYNC switch to MAN 
and release when the counter stops. 

(6) Reset the counter on the DTS. 

(7) Conduct the test for 1 minute. 

Requirement: No errors 

(8) Upon completing the test, disconnect test 
equipment and restore the data set to pretest 

condition. If option YH was installed in (2), 
restore original option at this time. 

~- Digital Loopback Test With 914C DTS 

4.12 This test checks the transmitter and receiver 
of both data sets and the connecting facility. 

The distant data set can be a 103J or 113D. The 
customer interface at the distant data set is not 
¢hecked. Test data is generated by the DTS and 
transmitted by the local data set. This data is 
looped back from the receiver output to the 
transmitter input of the distant data set and 
retransmitted. The data is received by the local 
data set and is compared to the original data. Data 
errors are indicated on the counter of the DTS. 

ft For DS 212A-Ll this test cannot be 
done in the high-speed mode if option 
WI (transmitter timing-SLAVE) is 
installed in the local data set. This 
restriction does not apply to DS 
212A-L1A-option WI is overridden. 

4.13 Perform this test at the speed mode used 
most often by the CPE or in the speed 

mode which is causing difficulty. 

4.14 The DS 212A type has the capability to force 
the distant data set into a digital loopback 

mode. The test can only be used when the data 
set is in the high-speed mode. The remotely 
activated digital loopback takes place at the distant 
data set only if options YK (receiver responds to 
digital loop-IN) and ZH (automatic answer-IN) 

DS 212A-LlA/2A 2-62 
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are installed at that end and the CD (data terminal 
ready) lead is on. 

4. 15 Perform the test as follows: 

Low-Speed 

(1) Connect and condition the test equipment 
as shown in Fig. 4. 

(2) Verify that the data set is in the low-speed 
mode (HS button out). 

(3) Apply power to the data set and then to 
the DTS. 

(4) Request the attendant at the distant end to 
press the DL switch on the data set. 

(5) Dial the distant data set and go to the data 
mode at the local data set. On the 914C 

DTS, verify that DS2 lights, then DS3, and then 
DSl. Verify that the NO DATA lamp goes off. 

(6) On the DTS, set the FUNCTION switch to 
PHASE ADJ. 

(7) Adjust the PHASE control to zero the meter. 

(8) Move the FUNCTION switch to OFF. 

(9) Operate the WORD SYNC switch to MAN 
and release when the counter stops. 

(10) Reset the counter on the 914C DTS. 

(11) Conduct the test for E, minutes. 

Requirement: One error or less 

(12) Upon completing the test, disconnect test 
equipment and restore data set to pretest 

condition. 

High-Speed 

(1) Connect and condition the test equipment 
as shown on Fig. 5. 

(2) Install option YH (1200-bps operation-SYNC). 

(3) Apply power to the data set and to the 
DTS. 
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(4) Press the HS button on the data set if 
option XK is installed. Speed selection is 

automatic when option XJ is installed. 

(5) If the remote digital loop feature is being 
used (refer to paragraph 4.14), and option 

XM is installed, press RDL button on the front 
of the data set. If otpion XL is installed operate 
S4 on DTS to on. If the remote digital loop 
feature is not being used, request the attendant 
at the distant end to press the DL button on 
the data set. 

(6) Dial the distant data set and go to the data 
mode at the local data set. On the 914C 

DTS, verify that DS2 lights, then DS3, then 
DSl. Verify that the NO DATA lamp goes off. 

(7) On the DTS, operate the WORD SYNC switch 
to MAN and release when the counter stops. 

(8) Reset the counter on the DTS. 

(9) Conduct the test for 5 minutes. 

Requirement: Ten errors or less 

(10) Upon completing the test, disconnect test 
equipment and restore data set to pre-test 

condition. If option YH was added in (2), restore 
original option at this time. 

G. End-to-End Test Using 914C DTS 

4.16 The end-to-end test checks the transmitter 
and receiver of both data sets and the 

connecting facility. The customer interface at both 
data sets is also checked. Identical test data is 
generated by DTSs at both data sets. This data 
is transmitted by one of the data sets and compared 
to the data generated by the DTS at the receiving 
data set. Data errors are indicated on the DTS 
counter. 

4.17 Perform this test at the speed mode used 
most often by the CPE. If the CPE is 

arranged to operate dual mode, perform the test 
in the speed mode which is causing difficulty. 
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4. 18 Perform the test as follows: 

Low-Speed 

(1) At both stations, connect and condition the 
test equipment as shown in Fig. 4. 

(2) Apply power to the data set and then to 
the DTS. 

(3) Establish voice communication between data 
stations and arrange to conduct an end-to-end 

test. 

(4) Go to the data mode at both ends. On the 
914C DTS, verify that DS2 lights, then DS3, 

then DSl. 

Verify that the NO DATA indicator 
on the 914C DTS is off. This indicates 
that a valid connection has been 
established. If the NO DATA lamp 
lights during the test, the test 
must be restarted. 

(5) Move FUNCTION switch to PHASE ADJ. 

(6) Adjust the PHASE CONTROL to zero the 
meter. 

(7) Move the FUNCTION switch to OFF. 

(8) Operate the WORD SYNC switch to MAN 
and release when the counter stops. 

(9) Reset the counter on the 914C DTS. 

(10) Conduct a 15-minute test. 

Requirement: 5 errors or less 

(11) Upon completing the test, disconnect test 
equipment and restore data set to pretest 

condition. 

High-Speed 

(1) At both data stations, connect and condition 
the test equipment as shown in Fig. 5. 

(2) Install option YH (1200 bps operation-SYNC) 
at both ends. 



(3) Apply power to the data set and then to 
the DTS. 

(4) Press the HS button at the originating end 
if option XK is installed. Speed selection 

is automatic when option XJ is installed. 

(5) Establish voice communication between data 
stations and arrange to conduct an end-to-end 

test. 

(6) Go to the data mode at both ends. On the 
914C DTS, verify that DS2 lights, then DS3, 

then DSL 

Verify that the NO DATA indicator 
on the DTS is off. This indicates 
that a valid connection has been 
established. If the NO DATA indicator 
lights during the test, the test 
must be restarted. 

(7) Operate the WORD SYNC switch to MAN 
and release when the counter stops. 

(8) Reset the counter on the DTS. 

(9) Conduct the test for 15 minutes. 

Requirement: 18 errors or less 

(10) Upon completing the test, disconnect test 
equipment and restore data set to pre-test 

condition. If option YH was added in (2), restore 
the original option at this time. 

H. Automatic Answer Test 

4.19 This test checks the ability of the data set 
to answer a call, go to the data mode, and 

terminate the call. The data set under test must 
be equipped with option ZH (automatic answer
IN). The test is performed as follows: 

(1) Connect and condition the test equipment 
as shown in Fig. 6 except turn off S2. 

(2) Apply power to the data set and then to 
the DTS. 

(3) Place a call to the data set under test. 

Requirement: DS5 lights (ring indicator 
on) during ringing period. DS5 goes off (ring 

OS 2 l 2A-ll A/2A 2-62 
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indicator off) during silent period. Data set 
does not answer call. 

(4) During a silent period of the ring cycle, set 
S2 to ON (data terminal ready on). 

Requirement: At the end of the next 
ringing cycle, the data set answers the call 
and DS2 lights (data set ready is on). This 
indicates that the data set is in the data mode. 
DS5 (ring indicator) may remain lighted if 
data set is equipped with option X (answer 
mode indication CE-ON). 

(5) In less than 15 seconds after DS2 lights, 
move S2 to OFF (data terminal ready off). 

Requirement: DS2 goes off (data set ready 
is off). This indicates that the data set has 
terminated the call. 

(6) Upon completing the test, disconnect test 
equipment and restore data set to pretest 

condition. 

I. Interface Tests 

4.20 This test checks the ability of the data set 
to respond to interface control and to provide 

indications through the interface. The signals 
which the data set will respond to and the indications 
given depend on the options installed. In this test, 
the DS 212A interface is checked using a 914C 
DTS. Some of these tests require assistance from 
the data test center (DTC). 

4.21 Test of CN Circuit: This test checks 
the ability of the local data set to go into 

the analog loopback mode under control of the CN 
interface lead. The data set must be equipped 
with option YE (CN circuit--IN). Perform the 
test as follows: 

ft For DS 212A-Ll or DS 212A-L1A with 
options XO or XN installed, insert 
red programming _pins in both S1-18 
and S1-25. For LIS 212A-L1A with 
option XR installed, remove pin 
from S1-25 and insert pin in DS 
4-25. 

(1) Connect and condition the test equipment 
as shown in Fig. 6 except S2 must be 

off. 
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NOTES, 

1. SET SWITCHES ON 914 OTS AS FOLLOWS: 

SWITCH SETl I NG 

INTERFACE SR ECTOR ALL OEPRE~.SED 
FUNCTION OFF 
INTERFACE MODE VOLTAGE 
RCV BIT RATE lOO 
TR/\NSM1T BIT RATE lOO 
S1 OFF 
S2 ON 

914 DTS 
(NOTES 1 
THROUGH l) 

CONN A CUST I NT 

DATA SET 
212A 

2. INSERT RED PROGRAMMING PINS IN 914 CTS MATRIX IN PQSITIONS INDICATED 
l. 914 DTS SWITCHES AND INDICATORS CORFESPOND TO THE FOLLOWING INTERFACf I.EADS 

SWITCH I NDICATDR FL MCTIDN 

DS1 CLEAR TO SEN[ (CB) 
DS2 DATA SET RfAl Y (CC) 
DSl RCVO LI NE SIC DETECTOR (CF) 
0S4 SPEED INDICAl ION (CI) 
DS5 RING INOICATCR (RI) 

S1 MAKE BUSY /AN1\I_OG LOOP {CN) 
52 DATA TERMINAL READY (CO) 

Fig. 6-lnterface Test,, 

(2) Apply power to the data set and then to 
the DTS. 

(3) Set switch S1 to ON. This turns on the 
CN interface lead. 
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Requirement: Data set MB indicator lights. 
If the data set is equipped with option ZF 
(CC indication for analog loop-ON), the MR 
indicator on the data set and the D82 indicator 
on the DTS are lighted. 



(4) To verify that the data set is in the analog 
loopback mode and to verify proper operation 

of the send data and receive data interface leads, 
move switch S2 (CD) to ON. 

Requirement: On 914C DTS, DS3 lights, 
then DSl lights and DS6 (BB) shows received 
data. 

(5) Move S2 to OFF. 

Requirement: DSl, DS3, and DS6 (BB) 
indicators go off. 

4.22 Test of' Receive Space Disconnect 
Feature: This test checks the ability of 

the data set to disconnect (go on-hook) upon receiving 
a space signal from the distant data set. The data 
set must be equipped with option V (receive space 
disconnect-IN). The test is performed as follows: 

(1) Connect and condition the test equipment 
as shown in Fig. 6. 

(2) Apply power to the data set and then to 
the DTS. 

(3) Have the DTC go to the low-speed mode 
and place a call to the local data set. 

(4) If option ZG (automatic answer-OUT) is 
installed, answer the call, go to the data 

mode, and place the handset on-hook. Verify 
that DS2 goes on, followed by DS3 and DSl. 

(5) The DTC sends at least 4 seconds of spacing. 

Requirement: DSl, DS2, and DS3 indicators 
go off (data set drops the call). 

4.23 Test of' CB and CF Indications Option: 
When option A (CB and CF indications

COMMON) is selected, the clear-to-send (CB) 
interface circuit is forced off whenever the received 
line signal detector (CF) interface circuit goes ofl 
This test checks proper operation of this feature. 
Perform the test as follows: 

(1) Connect and condition the test equipment 
as shown on Fig. 6. 

(2) Ensure that option R (loss of carrier 
disconnect-OUT) is installed in the data 

set. 

DS 212A-L1A/2A 2-62 
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(3) Apply power to the data set and then to 
the DTS. 

( 4) Have the DTC go to the low-speed mode 
and place a call to the local data set. 

(5) If option ZG (automatic answer-OUT) is 
installed, answer the call, go to the data 

mode, and place the handset on-hook. Verify 
that DS2 goes on, followed by DS3 and DSl. 

(6) Have the DTC go from the data mode to 
the talk mode without dropping the call (or 

go from TEST to TALK on 904 DTC). 

Requirement: DSl (CB) and DS3 (CF) go 
off at the same time. Disregard other 
indicators. 

4.26 Test of' Speed Mode Option: When 
the data set is equipped with option YO 

(speed mode-HIGH), the data set will not pass 
data through the interface when in the low-speed 
mode. This test checks that low-speed data is 
blocked at the interface. 

(1) Connect and condition the test equipment 
as shown in Fig. 6. 

(2) Press the AL and HS iiwitches on the data 
set. 

Requirement: DSl and DS3 are lighted. 
DS6 flickers. 

(3) Place the data set in the low-speed mode 
by releasing the HS button. 

Requirement: DSl (CB), DS3 (CF), and 
DS6 (BB) go off. 

J. Ground Noise Test 

4.27 If the data set and CPE are not connected 
to the same ground, errors may be caused 

by a potential difference between data set ground 
and CPE ground. To detect the presence of noise 
potentials, a test should be made using the 6-type 
impulse counter. This counter is used to count 
the number of impulse noise peaks during a 
measured time period. The counter registers only 
the peaks which exceed a preset level and which 
are separated by approximately 150 ms or more. 
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4.28 Test equipment required for this test is as 
follows: 

l-6H impulse counter (or equivalent) 

l -914-type DTS 

l-2W6A test cord for 6H impulse counter (310 
plug on one end, alligator clips connected to 
tip and ring on the other end). 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Counters (J94006H and 
J94006HR)-Description, Operation, and 
Maintenance (103-620-101 ). If the 6H impulse 
counter is not available, a 6A impulse counter 
may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter-De
scription Operation, and Maintenance (103-620-100). 

4.29 In this test, the impulse counter is connected 
between the grounds of the data set and 

the CPE. The counter registers when potential 
differences of sufficient amplitude have developed 
between the separated grounds. The 914-type DTS 
is used to gain access to the ground interface leads. 
If a 914-type DTS is not available, any suitable 
method of access (such as 901 test adapter) may 
be used. 

4.30 The 6H impulse counter is connected and 
the test is performed as follows. 

(1) Connect the 914-type DTS connector A to 
the customer connector on the data set. 

Connect the 914-type DTS connector B to the 
data set connector on the CPE. This test 
assumes that protective ground from the CPE 
appears at the customer interface. 
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(2) On the 914-type DTS, remove all programming 
pins from the matrix. Pull up all A and 

B int,~rface selector switches. 

(3) Connect one clip to the 2W6A cord to switch 
lB and the other clip to any clear, bare 

metal on the data set housing. Verify that 
power is applied to data set and CPE. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, set the DIAL-MEAS 
switch to MEAS and set the DBRN dial to 

90. 

(6) Reset the counter on the 6H impulse counter 
to O. 

(7) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

(8) Remove clips of 2W6A cord and connect to 
7A and 7B. 

(9) Reset the counter on the 6H impulse counter 
to 0. 

(10) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

4.31 At the end of both of the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
together according to local instructions. At the 
end of the test, disconnect the test equipment and 
restore the data set to pretest condition. 
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Printed in U.S.A. Page 1 
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(DS) 212A. These procedures are to be followed 
when investigating a trouble report or when needed 
during an installation. Test procedures using the 
914 DTS are described in the section entitled Data 
Set 212A Transmitter-Receiver-Test Procedures 
(592-034-500). 

1.02 When this section is reissued, the reason 
for reissue will be contained in this paragraph. 

1.03 DS 212A provides full-duplex transmission 
and reception of serial binary data at two 

distinct bit rates over the switched network. In 
the low-speed mode, the maximum bit rate is 300 
bits per second (bps). In the high-speed mode, 
operation is synchronous or character-asynchronous 
at 1200 bps. Additional information concerning DS 
212A is contained in the section entitled Data Set 
212A Transmitter-Receiver-Description and Operation 
(592-034-100). 

1.04 The 921A DTS is a portable, general purpose, 
serial data test set which provides the serial 

testing capabilities of the 914C DTS and is compatible 
with the 914C for end-to-end testing. In addition, 
the 921A DTS is compatible with the 911A and 
911NA DTSs for end-to-end start-stop distortion 
measuring purposes. Additional information 
concerning the 921A DTS is contained in the section 
entitled 921A Data Test Set-Description (107-104-100). 

1.05 Input to the 921A DTS is made through 
the 20-button keyboard. The 32-character 

alphanumeric display provides operator prompting 
and diagnostic results. Refer to Fig. 1 for the 
location and nomenclature of connectors, switches, 
status indicators, input and output jacks, etc, which 
will be used in the course of testing DS 212A. 

2. INSTALLATION TESTS 

2.01 After the data set has been installed, it 
must be tested to determine if it is operating 

properly. Before proceeding with the test, verify 
that the local loop meets the requirements specified 
in the section entitled Data Systems-DATAPHONE® 
Service-Direct Distance Dialing Network-Test 
Requirements for Subscriber, Foreign Exchange 
and Remote Exchange Lines (314-205-501). 

2.02 Refer to Fig. 2 for the sequence of tests 
to be performed to verify proper installation. 

The 921A DTS is not required for installation 
testing, but may be used if needed. 
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3. MAINTENANCE TESTS 

3.01 This part provides the sequence in which 
tests are to be performed during a maintenance 

visit. This test sequence provides a method of 
isolating a trouble to the data set, the transmission 
facility., or the customer-provided equipment (CPE). 

3.02 When a trouble report is received, the DTC 
is responsible for isolating the trouble to 

the data set or transmission facility. The procedure 
for doing this is shown in Fig. 3. 

3.03 If it is suspected that the trouble is in the 
data station equipment, a telephone company 

(telco) employee must be dispatched to conduct 
more i,xtensive tests. The following equipment 
should be taken on a trouble visit: 

• Spare DS 212A-L1A/2A 

• 921 DTS (for conducting error tests through 
the interface). 

3.04 Refer to Fig. 4 for the sequence in which 
tests are to be performed by the telco 

employee at the data station. If the data set is 
replaced, the defective data set should be tagged 
with a tag describing the nature of the trouble, 
carefully packed and returned to a service center 
for repair. Verify that the replacement data set 
is equipped with the proper options before placing 
the data set in service. 

3.05 If the trouble persists, proceed as follows: 

(a) Check that the options installed in the data 
set agree with those specified on the s.ervice 

order. 

(b) Verify that the CPE has been tested and is 
operating properly. 

(c) Check for physical damage to the data station 
equipment. 

(d) Verify that all cords and connectors are 
properly connected. 

(e) Check for intermittent trouble in the s.tation 
wiring. 

(f) Verify that the data set and CPE: are 
connected to a common ground. 
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Fig. 1-921A Data Test Set-Front Panel 
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RECEIVE TROUBLE REPORT 

IS THIS THE 
THIRD TROUBLE 
REPORT 

YES NOTIFY 

ND 

HAVE CUSTCl'IER AT EACH 
STATION PERFDRII ANALOG 
LOOPBACK SELF TEST 

YES 

VERIFY WITH CUSTlll'IER 
THAT CUSTlll'IER PROVIDED 
EQUIPIENT IS OPERATING 
PROPERLY 

IS CUSTlll'IER 
PROVIDED EQUIPIENT 
OPERATING PROPERLY 

YES 

SUPERVISION 

PERFOlffl DL 
TEST FRlll'I 
DTC TO 
STATION A 

CLOSE TROUBLE 
REPORT 

NOTIFY 
SUPERVISION 

YES 

PERFORII DL TEST 
FRlll'I OTC TO 
STATION B 

YES 

ARE 
TEST RESULTS 
SATISFACTORY 

NO 

DISPATCH TO STATION 

POSSIBLE LOCAL LOOP 
TROUBLE. REFER TO 
SECTION BBB-010-300 

.._ _____________ __._. TO TEST DATA SET. 

Fig. 3-Clearing Trouble Report 

(g) If the trouble persists, request help from 
immediate supervisor. 

4. TEST PROCEDURES 

TEST CAPABILITIES 

4.01 Test circuitry built into DS 212A permits 
the following self tests to be performed. 

IPage 4 

• Analog Loopback Self Test 

• Digital Loopback Self Test 

• End-to-End Self Test 

• Remote Digital Loopback Self Test (High-Speed 
Mode). 



P£RFlllll INSTALLATION 
TESTS, IF TESTS 
FAIL, NOTIFY 
SUPERVISION 
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POSSIBLE LOCAL 
LOOP TROUBLE. 
REFER TO SECTION 
668-010-300 

NO NO ARE TEST 
RESULTS 
SATISFACTORY 

PERFORM 
DIGITAL 
LOOP TEST t---o< 
TO DISTANT 

NO 

ENO 

NO 

PERFlllll ANALOG 
LOOP-BAD< TEST t----il>I. 

PERFlllll AUTOl'IATIC 
ANSWER TEST 

NOTIFY 
SUPERVISION 

NO YES 

CLOSE TROUBLE 
REPORT 

Fig. 4-Maintenance Test Sequence 

1-02 If a 921 DTS is used, the analog loopback, 
, digital loopback, and end-to-end tests can 

tie done using pseudorandom data. By use of the 
921 DTS, the customer interface circuits are tested 
~nd a more precise indication of bit and block 
errors can be obtained. Start-stop distortion test 
c~n be performed for asynchronous operation. The 
9~1 DTS can also be used to perform a test of 
the data set automatic answer and interface circuits. 

~- Analog loopback Self Test 

4,03 The analog loopback self test checks the 
data set transmitter and receiver (Fig. 5). 

'ljbe customer interface is not checked. Test data 
(<Jotting pattern) generated by the data set is looped 
fifom the transmitter output to the receiver input. 
The received data is compared to the transmitted 
djtta. This test can be performed in either the 
high-speed or low-speed mode. If the data set is 
o~erating in the low-speed mode, the MC lamp 
b inks if the distortion threshold (25 percent) is 
e ceeded. If the data set is operating in the 
h1gh-speed mode, the MC lamp blinks if a bit error 
isl detected in the received data. The speed is 

controlled by the HS switch and/or interface lead. 
Perform the test in the speed mode used by the 
CPE. Perform the test as follows: 

(1) Set the speed mode of the test by either 
setting the position of the HS button (IN 

for high-speed mode) through the customer 
interface. 

(2) Press the AL and ST switches on the data 
set. 

Requirement: The MB and the TM indicators 
are lighted. The MC indicator goes off after 
the SD and RD indicators light. Disregard 
the TR indicator on DS 212A-Ll; the TR 
indicator is either lighted or off depending on 
the state of the CD lead from the CPE. The 
TR indicator is lighted anytime ST or DL is 
depressed on DS 212A-L1A. The MR lamp 
is lighted if data set is equipped with option 
ZF. 
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Fig. 5-Analog Loopback Self Test-Simplified Block Diagram 

(3) Observe the MC indicator for 1 minute: 

Requirement: MC indicator does not blink. 

(4) Release the AL and ST switches. 

B. Digital Loopback Self Test 

4.04 This test takes advantage of the digital 
loopback capability of the data set at one 

end and the self-test (pattern generating and 
comparing) capability of the data set at the other 
end (Fig. 6). The test is performed by putting 
one data set in the DL mode, placing the other 
data set in the ST mode, placing a call, and then 
going to the data mode. The MC indicator on the 
data set which is in the ST mode blinks when data 
distortion of a single bit exceeds 25 percent 
(low-speed) or if a received error occurs (high-speed). 

Note: In the low-speed mode, the distant 
data set may be 103J, 113C, or 113D. 

4.05 Perform this test at the speed mode used 
most often by the CPE or in the speed 
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mode which is causing difficulty. 'rhe speed mode 
is selected by use of the HS button. The test is 
performed as follows: 

(1) Place a call to the distant end. If the 
distant data set is already in the DL mode, 

it will answer automatically. 

(2) If the distant data set does not answer 
automatically, instruct the attendant at the 

distant end to press the DL switch and go to 
the data mode. 

(3) On the local data set, press the ST switch 
and go to the data mode. 

(4) Observe the MC indicator for 2 minutes. 

Requirement: 

• Low-Speed-If the MC indicator stays off, 
both data sets and the line facilities are 
operating properly. If the MC indicator 
blinks or remains lighted, the round trip 
distortion is exceeding 25 percent. Since 
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the distortion in the two directions may be 
additive, no conclusion about the proper 
operability of the data sets and the line 
facility may be drawn. 

• High-Speed-Maximum of six blinks 

(5) Release the ST switch on the local data set. 
Call the distant end and have the DL switch 

released. 

C. Remote Digital Loopback Self Test 

4.06 This test takes advantage of the remote 
digital loopback and self-test capabilities of 

the local data set and can be used to test both 
data sets and the communication channel in the 
high-speed mode only. The local data set is placed 
in the self-test mode by pressing the ST button. 
The distant data set is placed in the remote digital 
loopback mode by pressing the RDL switch on the 
local data set. The local data set pattern generator 
is used to send a signal to the distant end, where 
it is looped back and retransmitted. The error-detecting 
circuitry causes the MC indicator on the local data 
set to blink when an error is detected in the 
received data. 

ft 
If the distant data set is equipped 
with option YL (receiver responds to 
digital loop-OUT) or option ZG 
(automatic answer-OUT), this test 
cannot be done. 

4.07 The test is performed as follows: 

(1) Press the HS, RDL, and ST switches on 
the local data set and verify that the TM 

indicator lights. 

(2) Dial a call to the distant data set. 

(3) When the distant data set has answered, 
place the local data set in the data mode. 

(4) Observe the MC indicator on the local data 
set for 2 minutes. 

Requirement: Maximum of six blinks. 

Note: If the MC indicator is lighted continuously, 
this may indicate that the distant data set is 
not in DL mode. 
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(5) Release the RDL and ST switches on the 
local data set. Return the data set to the 

speed mode used by the CPE. 

D. E.id-to-End Self Test 

4.08 This test can be used to check th,~ local 
data set, the distant data set, and the 

communication channel. This test is performed by 
pressing the ST switch at each end, placing a call 
from one end to the other, and then going to the 
data mode. Each data set sends the test pattern 
to the other end. The speed mode of the test is 
selected at the originating station. The error-dE,tecting 
circuitry at each end monitors the received data 
signal and causes the MC indicator to blink if the 
distortion threshold (25 percent) is exceeded 
(low-speed) or if an error is detected (high-speed). 

Note: For low-speed testing, the distant 
end may be a DS 103J, 113C, or 113D. 

4.09 The test is performed as follows: 

(1) Call the distant end and arrange to conduct 
an end-to-end self test. At the originating 

station, the speed mode is selected by use of 
the HS button. 

(2) Press the ST switch on the front of each 
data set. Verify that the TM indicator 

lights. 

(3) Go to the data mode at each end. Verify 
that the MC indicator goes off after the SD 

and RD indicators light. Disregard the TR 
indicator on DS 212A-Ll; the TR indicator is 
lighted or off, depending on the state of the CD 
lead from the CPE. The TR indicator is lighted 
anytime .ST or DL is depressed on DS 212A-L1A. 
Thi: HS indicator is lighted or off, depending on 
the speed mode of the test. 

(4) Observe the MC lamp on the front of the 
data set for 2 minutes. 

Requirement: 

" Low-Speed-If the MC indicator stays off, 
both data sets and the line facilities are 
operating properly. If the MC indicator 
blinks or remains lighted, the distortion is 
exceeding 25 percent. 



• High-Speed-Maximum of two blinks 

(5) At the end of the test, go to the talk mode 
and then release the ST switch. 

I. Initial Test Setup for 921 A DTS 

4.10 The initial test setup to test DS 212A using 
the 921A DTS is as follows: 

ft 
$TEP 

Ignore lamps on 921 DTS unless 
specifically designated. 

ACTION 

1 Connect data set to DTS using interface and 
adapter cords provided with DTS. 

Note: The interface cord is equipped with a 
37-pin connector on each end. The 6-inch 
adapter cord matches the interface cord to 
the 25-pin interface connector on the data 
set. 

2 Connect DTS to a 105-129 Vac 60-Hz power 
source. 

3 

4 

5 

Apply power to data set. 

On front of DTS, set POWER switch to ON. 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

6 Remove Electronic Industries Association (EIA) 
RS-232-C interface card from storage and 
ensure that all 25 interface lead switches are 
in TERM position. 

7 On right side of DTS, ensure that latch is in 
OPEN position. 

8 Insert interface into slot. 

9 Move latch to CLOSE position. 

10 On front of DTS, ensure that: 
All 37 DCE interface lead switches are in 

DS 212A 2-63 
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VERIFICATION 

Data set ON lamp lights. 

POWER lamp on DTS li:ghts. 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 
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STEP ACTION 

NORM position. 
AUDIO switch is in RCV LINE position. 
TALK/DATA switch is in DATA position. 

F. Analog Loopback Test With 921 DTS 

4.11 This test checks the data set interface and 
transmitter and receiver circuits. Test data 

is generated by a DTS and looped back from the 
data set transmitter output to the receiver input. 
The received data is compared to the original data 
by the DTS and errors are indicated on the DTS 
display. 

4.12 Perform this test in the speed mode used 
most often by the CPE or in the speed 

mode which is causing difficulty. 

AL Low-Speed Bit Error Test 

4.13 Condition DS 212A as follows: 

(1) Verify that option YP is installed. 

STEP 

1 

2 

3 

4 

5 

6 

7 
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ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 55. 

Press GO. 

VERIFICATION 

(2) Verify that DS 212A is in the low-Bpeed 
mode (HS button out) if option XK is 

instaUed. Speed selection is automatic when 
option XJ is installed. 

(3) Depress the AL button on the data set. If 
option ZF is installed, verify that MR lamp 

on data set and DSR on the 921 DTS lights. 

4.14 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VE:RS #02). DTS then performs some self 
te,,ts. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TE:ST SEQ: 

Display reads
TEST SEQ: 55 

Di ,play reads: 
TRANSMITTER=? 1=921 2=914 3=903 



STEP 

8 

9 

10 

ACTION 

Enter 1. 

Enter 5. 

Enter 1. 

11 Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

AL Low-Speed Start-Stop Distortion 

4.15 Condition DS 212A as described in paragraph 
4.13. 

STEP 

1 

2 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

OS 212A 2-63 
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VERIFICJl,TION 

Display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Display then reads-
D= DT 0=SP l=MK 2•=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
! =BIT ERRORS 2=BLOCK ERRORS 

Display reads
???? SECONDS 

Display reads (briefly)-
0060 seconds 
Display then reads-
0000 BITS IN ERROR 
From this point, DTS counts the number of 
bit errors. If an out-of-sync condition occurs, 
display flashes OSYN. If this happens, the 
test must be restarted by pressing A. At 
the end of the test, the DTS display reads 
briefly each of the following messages: 
TEST COMPLETE 
XXXXX SYNC LOSSES 
XXXX BITS IN ERROR 

Requirement: 0 errors. 

4.16 Perform test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 
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STEP 

3 

4 

5 

6 

7 

8 

9 

11 

12 

13 

ACTION 

Press GO. 

Enter 03. 

Press GO. 

Enter 52 79. 

Press GO. 

Enter 0. 

Enter 2. 

Press GO. 

Enter 2. 

Enter 08. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

Note: If the peak reading on the display is 
greater than 08% when the test begins, press 
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VERIFICATION 

Disi,lay reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 79 

Display reads-
PARITY =? (0=EVEN, l=ODD) 

Display reads (briefly)
PARITY =0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Nofo: Ignore display "PRESS A TO START" 

Display reads (briefly)-
TEST INTERRUPTED 
Display then reads--
MO DE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads--
HITS OVER??% (MAX=49%) 

Display reads (briefly)-
HITS OVER 08% (MAX=49%) 
Display then reads-
???? SECONDS 

Test begins and runs for 60 seconds. 
Display reads-
PEAK=XX% HITS=XX/08 A WG BIAS=XX% 



STEP ACTION 

the C key to clear the display readings and 
allow test to continue. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

AL High-Speed Synchronous Bit Error Test 

4.17 Condition data set as follows: 

(1) Verify that option YH is installed. 

STEP 

1 

2 

3 

4 

5 

6 

7 

8 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 66 on input keyboard. 

Press GO. 

Enter 12. 

Press GO. 

Enter 55. 

Press GO. 

Enter 5. 

DS 212A 2-63 
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VERIFICA'flON 

After 60 seconds, the display cycles through 
two messages: 
PEAK=XX% HITS=XX/08 A VG BIAS=XX% 
and TEST COMPLETE 

Requirement: PEAK=08% MAX HITS=00/08 
A VG BIAS=0l % MAX 

(2) Depress the AL and HS buttons on the data 
set. 

4. 18 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 66 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 
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STEP 

9 Enter 1. 

ACTION 

10 Enter 0060. 

Note 1: If sync is lost during the test, the 
right portion of the display will flash OSYK. 
If this occurs, the test must be restarted by 
pressing A. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

Al High-Speed Asynchronous Start-Stop Distortion 
Test- 10-Bits/Character 

4.19 Condition data set as follows: 

(lJ Verify that options YG and YJ are installed. 

STEP 

1 

2 

3 

4 

Page 14 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36. 

Press GO. 

Enter 12. 

VERIFICATION 

Display reads
???? SECONDS 

Display reads (briefly)-
0060 SECONDS 
Display then reads-
0000 BITS IN ERROR 

After 60 seconds, the display cycles through 
these messages: 
TEST COMPLETE; 
XXXXX SYNC LOSSES; 
XXXX BITS IN ERROR 

Requirement: Total bits in error are less 
thar: 12. 

(2) Depress AL and HS buttons on the data 
set. 

4.20 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs some self 
testB. If DTS is defective, a TE:ST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DA TA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE 12 



STEP 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

ACTION 

Press GO. 

Enter 52 79. 

Press GO. 

Enter 1. 

Enter 0. 

Enter 2. 

Press GO. 

Enter 2. 

Enter 1. 

Enter 16. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

DS 212A 2-63 
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VERIFICATION 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 79 

Display reads-
BITS/CHAR=? (0=NINE l=TEN) 

Display reads briefly -
BITS/CHAR=l (0=NINE l=TEN) 
Display then reads-
PARITY =? (0=EVEN, l=ODD) 

Display reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

Display reads-
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Note: Ignore display "PRESS A TO START" 

Display reads (briefly)-· 
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
BITS/CHAR=? (0=NINE l=TEN) 

Display reads (briefly)-
BITS/CHAR=l (0=NINJ<~ l=TEN) 
Display then reads-
HITS OVER??% (MAX,=49%) 

Display reads (briefly)-
HITS OVER 16% 
Display then reads-
???? SECONDS 

Test begins and display then reads-
PEAK =XX% HITS=XX/08 A WG BIAS=XX% 

Note: If the peak reading exceeds 16% when 
the test begins, press the C key to clear the 
display readings and allow the test to continue. 
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STEP 

KEY 

ACTION 

FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

AL High-Speed Asynchronous Start-Stop Distortion 
Test-9-Bit Word 

4.21 The 9-bit word test and requirements are 
the same as the test and requirements for 

the 10-bit word described in paragraphs 4.19 and 
4.20 with the following changes: 

• Install option YI. 

• Step 8 enter "O" instead of "1"; the display 
reads briefly: BITS/CHAR=0 (0=NINE 
l=TEN), display then reads TRMT=? 
(1 = MAN 2=CONT). 

• Omit Step 9. 

• Step 13 enter "O'' instead of "l"; the display 
reads briefly: BITS/CHAR=0 (0=NINE 
l=TEN), then reads "HITS OVER??% (MAX 
49)". 

• Step 14 enter 14 instead of 16; the display 
reads briefly: HITS OVER 14%, then reads 
"???? SECONDS". 

• Step 15 change requirements to: PEAK=l4% 
MAX, HITS=00/14%, AWG BIAS=06% 
MAX. 

G. Digital Loopback Test With 921 DTS 

4.22 This test checks the transmitter and receiver 
of both data sets and the connecting facility. 

The distant data set can be a 103J, 113C, or 113D. 
The customer interface at the distant data set is 
not checked. Test data is generated by the DTS 
and transmitted by the local data set. This data 
is looped back from the receiver output to the 
transmitter input of the distant data set and 
retransmitted. The data is received by the local 
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VERIFICATION 

After 60 seconds, the display reads-
TE ST COMPLETE; then PEAK=XX% 
HI'rS=XX/16 AVG BIAS=XX% 

Requirements: 

PEAK=16% MAX HITS=00/16 AVG BIAS=•06% 
MAX 

data set and is compared to the original data. Data 
errors are indicated on the display of the D1'S. 

This test cannot be done in the 
high-speed mode if option WI 
(transmitter timing-SLAVE) is installed 
in the local data set. 

4.23 Perform this test at the speed mode used 
most often by the CPE or in the speed 

mode which is causing difficulty. 

4.24 DS 212A-type has the capability to force 
the distant data set into a digital loopback 

mode. The test can only be used when the data 
set is in the high-speed mode. The remotely 
activated digital loopback takes place at the distant 
data set only if options YK (receiver responds to 
digital loop-IN) and ZH (automatic answer--IN) 
are installed at that end and the CD (data terminal 
ready) lead is on. If option YE is installed, 
interface lead CN must be off. 

4.25 Make sure the initial test setup using 921 
DTS to test DS 212A is followed. Refer to 

paragraph 4.10. 

DL Low-5;peed Bit Error Test 

4.26 Condition DS 212A as follows: 

(1) Verify that DS 212A is in the low-speed 
mode (HS button out for DS 212A-Ll and 

either HS button out or interface control for DS 
212A-L1A). Speed selection is controlled by 
interface lead CH (pin 23) going low when option 
XD is installed. Add strap between 10 and 23 
of common interface terminal on DTS. 

4.27 P,erform test as follows: 



$TEP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 55. 

Press GO. 

Enter 1. 

Enter 5. 

Place call to distant end and request the 
attendant to depress the DL switch on the 
data set and go into data mode at both ends. 

Enter 1. 

12 Enter 0300 • 

Note: To perform functions listed below, 
press associated key. 

DS 212A 2-63 
155 1, SECTION 592-034-501 

VERIFICA Tl()N 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs self tests. 
If DTS is defective, a TEST FAILED message 
appears on display. If DTS is satisfactory, 
display reads-
DAT A SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Note: If the DL low-speed start-stop distortion 
test is to be performed, also enter 52, 79 at 
this time. 

Display reads-
TEST SEQ: 55 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 
Also observe that DTR on 921 DTS lights. 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Verify that RLSD, DSR, and CS on 921 DTS 
are lighted. 

Display reads
???? SECONDS 
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STEP 

KEY 

ACTION 

FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

VERIFICATION 

Display reads (briefly)
o:::oo SECONDS 
Display then reads-
0000 BITS IN ERROR 
From this point, display counts the number 
of errors. If an out-of-sync condition occurs, 
display flashes OSYN. If this happens, the 
test must he restarted by pressing A. At 
tl:.e end of the test, the display indicates: 
TgST COMPLETE 
XXXXX SYNC LOSSES 
XXXX BITS IN ERROR 

Requirement: l or less bits in error. 

ft 
If DL low-speed start-stop distortion 
test is going to be performed, do not 
hang up. Press GO, display jreads 
briefly TEST INTERRUPTED: display 
t11en reads 
PARITY=? (O=EVEN, l=ODD) 

DL Low-Speecl Start-Stop Distortion 

4.28 Condition DS 212A as described in paragraph 
4.26. 

STEP 

1 

2 

3 

4 
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ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Skip to Step 9 of paragraph 4.21J and 
proceed with test. 

4.29 Perform test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VJ<;RS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 



$TEP 

5 

6 

7 

8 

9 

11 

12 

13 

14 

ACTION 

Press GO. 

Enter 52 79. 

Press GO. 

Place call to distant end and request the 
attendant to depress the DL switch on the 
data set, and go into data mode at both ends. 

Enter 0. 

Enter 2. 

Press GO. 

Enter 2. 

Enter 08. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

DS 212A 2-63 
ISS 1, SECTION 592-034-501 

VERIFICA TU)N 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 79 

Display reads-
PARITY =? (0=EVEN, I=,ODD) 
Also observe that DTR on 921 DTS lights. 

Verify that RLSD, DSR, and CS on 921 DTS 
are lighted. 

Display reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (I=MAN 2=CONT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Note: Ignore display "PRESS A TO START" 

Display reads (briefly)-
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
HITS OVER??% (MAX=49%) 

Display reads (briefly)-
HITS OVER 08% (MAX=49%) 
Display then reads-
???? SECONDS 

Display reads (briefly)-
0060 SECONDS 
Display then reads-
PEAK0=XX% HITS=XX/08 A WG BIAS=XX% 

Note: Initially if the peak reading is greater 
than 08%, press C to clear the display readings 
and allow test to continue. 
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STEP 

KEY 

ACTION 

FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

DL High-Speed Asynchronous Start-Stop Distortion 
Test-10-Bit Word 

4.30 Make sure the initial test setup using 921 
DTS to test DS 212A is followed. Refer to 

pargraph 4.10. 

4.31 Condition DS 212A as follows: 

(1) Verify that options YG and YJ are installed. 

STEP 

1 

2 

3 

4 

5 

6 

7 

8 
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ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 12. 

Press GO. 

Enter 52 79. 

Press GO. 

.Enter 1. 

VERIFICATION 

After 60 seconds, the display cycles through 
two messages: 
PEAK=XX% HITS=XX/00 AVG BIAS=XX% 
and TEST COMPLETE 

Requirement: PEAK=08% MAX HITS=00/08 
A VG BIAS=0l % MAX 

(2) Depress HS buttons on the data set. Verify 
that DS 212A is in the low-speed mode (HS 

button out for DS 212A-Ll and either HS button 
out or interface control for DS 212A-L1A) 
installed. Speed selection is controlled by 
interface lead CH (pin 23) going low when option 
XD is installed. Add strap between 10 and 23 
of common interface terminal on DTS. 

4.32 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST F'AILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
D AT A SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 79 

Display reads-
BITS/CHAR=? (0=NINE l=,TEN) 

Display reads (briefly)
BITS/CHAR=l (0=NINE 1=,TEN) 
Display then reads-



STEP 

9 

11 

12! 

13 

15 

16 

ACTION 

Place call to distant end and request the 
attendant to depress the DL switch on the 
data set and go into data mode at both ends. 

Enter 0. 

Enter 2. 

Press GO. 

Enter 2. 

Enter 1. 

Enter 16. 

Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

DS 212A 2-63 
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VERIFICATION 

PARITY=? (0=EVEN, l=ODD) 
Also observe that DTR on 921 DTS lights. 

Verify that RLSD, DSR, and CS on 921 DTS 
are lighted. 

Display reads (briefly)
PARITY =0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

Display reads (briefly)
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Note: Ignore display "PRESS A TO START" 

Display reads (briefly)-
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
BITS/CHAR=? (0=NINE l==TEN) 

Display reads (briefly)
BITS/CHAR=l (0=NINE l==TEN) 
Display then reads-
HITS OVER??% (MAX=49%) 

Display reads (briefly)-
HITS OVER 16% (MAX=4H%) 
Display then reads-
???? SECONDS 

Display reads-
PEAK =XX% HITS=XX/16 
AVG BIAS=XX% 

Note: Initially if peak reading greater than 
16% appears after entering 0060 seconds, 
momentarily press C to clear display. 

Requirement: PEAK=l5% MAX HITS=00/16 
A VG BIAS=06% MAX 
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STEP ACTION 

DL High-Speed Asynchronous Start-Stop Distortion 
Test-9-Bit Word 

4.33 The 9-bit word test and requirements are 
the same as the test and requirements for 

the 10-bit word described in paragraphs 4.31 an,J 
4.32 with the following changes: 

STEP 

l 

2 

3 

4 

5 

6 

7 

• Install option YI. 

• Step 8 enter "0" instead of "1"; the display 
reads briefly: BITS/CHAR=0 (0=NINE 
l=TEN), then display reads TRMT=? 
(l=MAN 2=CONT). 

• Omit Step 10. 

• Step 14 enter "0" instead of "l"; the display 
reads briefly: BITS/CHAR=0 (0=NINE 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 66 on inp11t keyboard. 

Press GO. 

Enter 12. 

Press GO. 

Enter 55. 

Press GO. 
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VERIFICATION 

After 60 seconds have elapsed, display reads
TEST COMPLETE; then PEAK=XX% 
HITS=XX/16 AVG BIAS=XX% 

l=TEN), display then reads HITS OVER??% 
(MAX=49%). 

• Step 15 enter 14 instead of 16; the display 
reads briefly: HITS OVER 14% (MAX=49% ), 
display then reads ???? SE:CONDS. 

DL High-Speed Synchronous Bit Error Test 

4.34 Condition data set as follows: 

(I:! Verify that option YH is installed. 

(21 Depress the HS b11ttons on the data set. 
Verify that DS 212A is in the lo-w-speed 

mode (HS button out per DS 212A-Ll and either 
HS button out or interface control for DS 
212A-LlA). 

4.35 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs some self 
tests. If DTS is defective, a TEST ]?AILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 66 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 55 

Display reads-
D= DT Q=SP l=MK 2=2047 5=511 6•=63 
Also observe that DTR on 921 DTS lights. 



STEP 

8 

9 

ACTION 

Enter 5. 

Place call to distant end and request the 
attendant to depress the DL switch on the 
data set and go into data mode at both ends. 

Enter 1. 

11 Enter 0300. 

Note 1: If sync is lost during the test, 
the right portion of the display will flash 
OSYN. If this occurs, the test must be 
restarted by pressing A. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

H. End-to-End Test Using 92 l A DTS 

41.36 The end-to-end test checks the transmitter 
and receiver of both data sets and the 

connecting facility. The customer interface at both 
dlata sets is also checked. Identical test data is 
~nerated by DTSs at both data sets. This data 
i$ transmitted by one of the data sets and compared 
to the data generated by the DTS at the receiving 
diata set. Data errors are indicated on the DTS 
counter. 

4.37 Perform this test at the speed mode used 
most often by the CPE. If the CPE is 

DS 212A 2-63 
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VERIFICATION 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 =BIT ERRORS 2=BLOCK ERRORS 

Verify that RLSD, DSR, and CS on 921 DTS 
are lighted. 

Display reads
???? SECONDS 

Display reads (briefly)-
0300 SECONDS 
Display then reads-
0000 BITS IN ERROR 

After 300 seconds have elapsed, display cycles 
through three messages: 
TEST COMPLETE; 
00000 SYNC LOSSES; 0000 BITS IN ERROR 

Requirement: Total errors are less than 
12. 

arranged to operate dual mode, perform the test 
in the speed mode which is causing difficulty. 

ETE Low-Speed Error Test 

4.38 Make sure the initial test setup using 921 
DTS to test DS 212A is followed. Refer to 

paragraph 4.10. 

4.39 Condition DS 212A as follows: 

(1) Verify that option YP is installed at both 
ends. 
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(2) Verify that DS 212A is in the low-speed 
mode (HS button out for DS 212A-Ll, and 

either HS button out or interface control for DS 
212A-L1A). Speed selection is controlled by 
interface lead CH (pin 23) going low when option 
XD is installed. Add strap between 10 and 23 
of common interface terminals on DTS. 

4.40 E:stablish voice communication between data 
stations and arrange to conduct an end-to-end 

test. Do not enter data mode until instructed to 
do so. 

4.41 Perform the test as follows: 

STEP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to 1his 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 55. 

Press GO. 

Enter 1, 2, or 3 to correspond to the type 
of data test set being used at the distant 
end. 

Enter 5. 

Note: If distant end data test set is a 903, 
enter 6 instead of 5. 

Enter 1. 

11 Discuss with far end the length of the test. 
Then enter data mode at both ends. 

12 Enter 0900. 
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VERIFICATION 

Display indicates version number of DTS (921A 
VE:RS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DA TA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads
TE:ST SEQ: 55 

Display reads-
TRANSMITTER=? 1=921 2=914 3=903 

Display reads (briefly)
TRANSMITTER=l 1=921 2=914 3=903 
Display then reads-
D•= DT 0=SP l=MK 2=2047 5=511 6=63: 

Display reads (briefly)-
511 BIT ERROR TEST 
Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

Display reads
???? SECONDS 



STEP ACTION 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

ETE Low-Speed Stop-Start Distortion 

4.42 Connect and condition the 921 DTS per 
instructions in paragraph 4.10. 

4.43 Condition DS 212A as follows: 

(1) Verify that option YP is installed. 

(2) Verify that DS 212A is in the low-speed 
mode (HS button out for DS 212A-Ll and 

STEP 

1 

ACTION 

Press RST on input keyboard. 

2 

3 

4 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

DS 212A 2-63 
ISS 1, SECTION 592-034-501 

VERIFICA YION 

Display reads (briefly)--
0900 SECONDS 
Display then reads-
0000 BITS IN ERROR 
From this point, display counts the number 
of errors. If an out-of-sync condition occurs, 
display flashes OSYN. If this happens, the 
test must be restarted by pressing A. At 
the end of the test, the display indicates test 
completed total errors. 
TEST COMPLETE 
XXXXX SYNC LOSSES 
XXXX BITS IN ERROR 

Requirement: 5 errors or less. 

either HS button out or interface control for DS 
212A-L1A). Speed selection is controlled by 
interface lead CH (pin 23) going low when option 
XD is installed. Add strap between 10 and 23 
of common interface termiinals on DTS. 

4.44 Establish voice communication between the 
data stations and arrange to conduct an 

end-to-end test. 

4.45 Perform test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 
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STEP ACTION 

5 Press GO. 

6 Enter 52 79. 

7 Press GO. 

8 Enter 0. 

9 Enter 2. 

Press GO. 

11 Enter 2. 

12 Enter 08. 

13 Discuss with far end the length of test. Then 
enter the data mode at both ends. 

14 
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Enter 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 

VERIFICATION 

Di:;play reads
TE:ST SEQ: 

Di:;play reads
TE:ST SEQ: 52 79 

Display reads-
PARITY='? (0=EVEN, l=ODD]I 

Di;play reads (briefly)
PARITY=0 (0=EVEN, l=ODD) 
then TRMT=? (l=•MAN 2=CONT) 

Display reads (briefly)--
TRMT=2 (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Note: Ignore display "PRESS A TO START" 

Display reads (briefly)-
TEST INTERRUPTED 
th,~n MODE=? (l=RCV 2=RCV & TRMT) 

Display reads (briefly)--
MODE=2 (l=RCV 2=RCV & TRMT) 
HlTS OVER'??% (MAX=49%) 

Display reads (briefly)-
HITS OVER 08% (MAX=49%) 
Display then reads-
'???? SECONDS 

Display reads-
PEAK=XX% HITS=XX/08 AVG BIAS=XX% 

Note: Initially if the peak reading e~ceeds 
08%, press the C key to clear reading and 
allow test to continue. 

After 60 seconds have elapsed, the display 
cycles through two messages: 
PEAK=XX% HITS=XX/08 A VG BIAS=XX% 
The display then reads-
TEST COMPLETE 



STEP ACTION 

15 Upon completion of test, disconnect test 
equipment and restore data set to pretest 
condition. 

ETE High-Speed Synchronous Bit Error Test 

4.46 Condition data set as follows: 

(1) Verify that option YH is installed. 

(2) Depress the HS buttons on the data set. 

STEP 

1 

2 

3 

4 

5 

6 

7 

8 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 66 on input keyboard. 

Note: To delete a wrong entry on input 
keyboard during any test, press back space 
arrow (-). 

Press GO. 

Enter 12. 

Press GO. 

Enter 55. 

Press GO. 

Enter 5. 

DS 212A 2-63 
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VERIFICATION 

Requirement: PEAK=,08% MAX HITS=00/08 
A VG BIAS=0l % MAX 

4.47 Establish voice communication with the far 
end and arrange to conduct an end-to-end 

test. 

4.48 Perform the test as follows: 

VERIFICA l"ION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 66 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 55 

Display reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads (briefly)--
511 BIT ERROR TEST 

Note: If distant end data test set is a 903, 
enter 6 instead of 5. 

Display then reads-
1 = BIT ERRORS 2=BLOCK ERRORS 

9 Enter 1. Display reads
???? SECONDS 
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STEP ACTION 

10 Discuss with far end the length of the test. 
Then enter data mode at both ends. 

11 Enter 0900. 

Note 1: If sync is lost during the test, 
the right portion of the display will flash 
OSYN. If this occurs, the test must be 
restarted by pressing A. 

Note 2: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

ETE High-Speed Asynchronous Start-Stop Distortion 
Test-10-Bit Word 

4.49 Connect and condition the 921 DTS per 
instructions in paragraph 4.10. 

4.50 Condition data set as follows: 

(1) Verify that options YG and YJ are installed. 

STEP 

1 

2 
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ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36. 

VERIFICATION 

Display reads (briefly)-
0900 SECONDS 
Display then reads-
0000 BITS IN ERROR 
After the 900 seconds have elapsed, the 
display cycles through three messages: 
TEST COMPLETE; 
XXXXX SYNC LOSSES; 
XXXX BITS IN ERROR 

Requirement: 18 errors or less. 

(2) Depress the HS button on the data set. 

4.51 Establish voice communications between the 
data stations and arrange to conduct an 

end-to-end test. 

4.52 p,3rform the test as follows: 

VERIFICATION 

Display indicates version number of DTS 
(92:lA VERS #02). DTS then performs some 
self tests. If DTS is defective, a TEST 
FAILED message appears on display. If DTS 
is satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 



STEP ACTION 

3 Press GO. 

4 Enter 12. 

5 Press GO. 

6 Enter 52 79. 

7 Press GO. 

8 Enter 1. 

9 Enter 0. 

Enter 2. 

11 Press GO. 

12 Enter 2. 

13 Enter 1. 

14 Enter 16. 

15 Discuss with far-end length of test, then enter 
date mode at both ends. 

DS 212A 2-63 
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VERIFICATION 

Display reads
BIT RATE: 

Display reads
BIT RA TE: 1200 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 52 79 

Display reads-
BITS/CHAR=? (0=NINE l=TEN) 

Display reads (briefly)-
BITS/CHAR=l (0=NINE l=TEN) 
Display then reads-
PARITY ='? (0=EVEN, l=ODD) 

Display reads-
PARITY=0 (0=EVEN, l=ODD) 
Display then reads-
TRMT=? (l=MAN 2=CONT) 

Display reads-
TRMT=? (l=MAN 2=CONT) 
Display then reads-
PRESS A TO START 

Note: Ignore display "PRESS A TO START" 

Display reads (briefly)--
TEST INTERRUPTED 
Display then reads-
MODE=? (l=RCV 2=RCV & TRMT) 

Display reads-
MODE=2 (l=RCV 2=RCV & TRMT) 
Display then reads-
BITS/CHAR=? (0=NINE l=TEN) 

Display reads briefly
BITS/CHAR= 1 (0=NINE l=TEN) 
Display then reads-
HITS OVER??% (MAX=49%) 

HITS OVER 16% (MAX=49%) 
???? SECONDS 
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STEP ACTION 

16 ENTER 0060. 

Note: To perform functions listed below, 
press associated key. 

KEY FUNCTION 

A Repeat test. 
B Display time remaining in test. 
C Clear display. 
D End test. 
E Inject errors into data stream. 
F Force out-of-sync condition. 

ETE High-Speed Asynchronous Start-Stop Distortion 
Test-9-Bit Word 

4.53 The 9-bit word test and requirements are 
the same as the test and requirements for 

the 10-bit word described in paragraphs 4.19 and 
4.20 with the following changes: 

STEP 

1 

2 

• Install option YI in both data sets. 

• Step 8 enter "0" instead of "l "; the display 
reads BITS CHAR=0 (0=NINE l=TEN). 

• Delete Step 9. 

• Step 13 enter "0" instead of "1"; the display 
reads BITS/CHAR=0 (0=NINE l=TEN). 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 
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VERIFICATION 

Display reads
PEAK =XX% 
HITS=XX/16 AVG BIAS=XX% 

Note: Initially if peak reading greater than 
16% appears after entering 0060 seconds, 
momentarily press C to clear display. 

After 60 seconds have elapsed, the diBplay 
reads-
TEST COMPLETE 
Display then reads-
PEAK =XX% HITS=XX/16 A VG BIAS=XX% 

Requirement: PEAK=l6% MAX HITS=00/16 
A VG BIAS=06% MAX 

• Step 14 enter 14 instead of 16; the diBplay 
reads HITS OVER 14%. 

I. Automatic Answer Test 

4.54 This test checks the ability of the dat:a set 
to answer a call, go to the data mode and 

terminate the call. 

4.55 Connect and condition the 921 DTS per the 
instructions in paragraph 4.10. 

4.56 Verify that option ZH (automatic answer-IN) 
and option U (send-space disconnect-OUT) 

are installed in DS 212A. 

4.57 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS ('921A 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DAT A SET: 36 



STEP ACTION 

3 Press GO. 

4 Enter 03. 

5 Press GO. 

6 Enter 40. 

7 Press GO. 

8 Have a call made to the data set. 

J. Interface Test 

4.58 This test checks the ability of the data set 
to respond to interface control and to provide 

indications through the interface. The signals 
which the data set will respond to and the indications 
given depend on the options installed. In this test, 
the DS 212A interface is checked using a 921 DTS. 
Some of these tests require assistance from the 
data test center (DTC). 

4.59 Test of CN Circuit: This test checks 
the ability of the local data set to go into 

DS 212A 2-63 
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VERIFICATION 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 40 

Display reads
WAITING FOR RI 

Display reads-
RINGING (during ringing period). 
Assignable 11 follows the RI lead. 
After 3 or 4 rings, the DTR lead turns on 
and the DTR indicator lights. After 7 seconds, 
DSR indicator lights (data set ready lead on). 
Display then reads-
ANSWERED 
After approximately 2.5 seconds, the DTR 
indicator goes off (data terminal ready lead 
off). 
After 1 more second, DSR indicator goes off 
( data set ready lead off). 

Requirement: If all of the above events 
occur,the display reads briefly-
TEST PASSED followed by TEST COMPLETE. 
If any of the above events fail to occur, the 
display reads-
TEST FAILED. 

the analog loop mode under control of the CN 
interface lead. 

4.60 Connect and condition the 921 DTS per the 
instructions in paragraph 4.10. 

4.61 Verify that option YE (CN circuit-IN) is 
installed. 

4.62 Perform the test as follows: 
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STEP ACTION 

1 Connect jumper wires on interface lead jacks: 

2 

3 

4 

5 

6 

7 

8 

9 

11 

12 
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For DS 212A-Ll or DS 212A-L1A with option 
XO installed-jumper 4 to 25. 

For DS 212A-L1A with option XN installed-jumper 
4 to 18. 

For DS 212A-L1A with option XR installed-jumper 
4 to 18 and 13 to 25. 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 47 48 37. 

Enter 0. 

Enter 38. 

Press GO. 

Enter 05. 

Enter 09. 

VERIFICATION 

Display indicates version number of DTS (!l21A 
VERS #02). DTS then performs some self 
tests. If DTS is defective, a TEST FAILED 
measage appears on display. If DTS is 
satisfactory, display reads-
DA TA SET: 

Display reads
DAT A SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads
TEST SEQ: 47 48 ,!7 
Display then reads
:37 DTR=? (0 OR 1) 

Display reads-
TEST SEQ: DTR=0 (0 OR 1) 

Display reads-
TEST SEQ: 37 DTR=0 (0 OR 1) 38 

Display reads (briefly)-
TEST COMPLETE 
Display then reads-
SW CONN: X=?? Y=?? 

Dislay reads-
SW CONN: X=05 Y=?? 

Display reads (briefly)
SW CONN: X=05 Y=09 



STEP 

13 

14 

15 

16 

17 

18 

19 

ACTION 

Enter 16. 

Enter 10. 

Enter 11. 

Enter 08. 

Press GO. 

Note: Sl is controlled by input key Number 
1; S2 is controlled by input key Number 2; 
S3 is controlled by input key· Number 3. S4 
is controlled by input key Number 4. 

Press 1. 

Press 2. 

4.63 Test of Receive Space Disconnect 
Feature: This test checks the ability of 

the data set to disconnect (go on-hook) upon receiving 
a space signal from the distant data set. 

4.64 Connect and condition the 921 DTS per the 
instructions in paragraph 4.10. 

DS 212A 2-63 
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VERIFICATION 

Display then reads
SW CONN: X=?? Y=?? 

Display reads-
SW CONN: X=16 Y=?? 

Display reads (briefly)-
SW CONN: X=16 Y=lO 
Display then reads
SW CONN: X=?? Y=?? 

Display reads-
SW CONN: X=ll Y=?? 

Display reads (briefly)-
SW CONN X=ll Y=08 
Display then reads
SW CONN: X=?? Y=?? 

Display reads-
TEST INTERRUPTED 
CROSS CONNECTIONS MANUALLY SET 
TEST COMPLETE 
CROSS CONNECTIONS MANUALLY SET 
The display then indicates the state of the 
assigned switches. 
Sl=OFF S2=OFF S3=ON S4=ON 

Display reads-
Sl =ON S2=OFF S3=ON S4=ON 

Requirement: MB indicator lights on DS 
212A. 

Display reads-
Sl =ON S2=ON S3=ON S4=ON 

Requirement: RLSD lights followed 
momentarily by CS lighting. 

Note: If option XR is installed, observe that 
assignable L4 indicator lights. 

4.65 Verify that option V (receive space 
disconnect-IN) is installed. 

4.66 Perform the test as follows: 
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STl!I" 

1 

2 

3 

4 

5 

6 

7 

8 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 37. 

Enter 1. 

Press GO. 

9 Place call to DTC. Have the DTC place a 
call to the local data set; enter low-speed 
data mode; send approximately 10 seconds of 
spacing and then send at least 4 seconds of 
spacing. 

10 

11 

Answer the call. If option ZG (automatic 
answer-OUT) is installed, answer the call, go 
to the data mode, and place the handset 
on-hook. 

When the DTC sends spacing. 

4.67 Test of CB and CF Indications Option: 
When option A (CB and CF indications

COMMON) is selected, the clear-to-send (CB) 
interface circuit is forced off whenever the received 
line signal detector (CF) interface circuit goes off. 
This test checks proper operation of this feature. 

4.68 Connect and condition the 921 DTS per the 
instructions in paragraph 4.10. 
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VERIFICATION 

Display indicates version number of DTS (9:nA 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST FAILED 
mes:iage appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 37 DTR=? (0 OR 1) 

Display reads-
TEST SEQ: 37 DTR=l (0 OR 1) 

Display reads
TEST SEQ: 

On !121 DTS, verify that DSR indicator lig:hts 
and shortly thereafter RLSD and CS indicators 
light. 

Observe that RD-0 indicator lights and 
approximately 1-1/2 seconds later RLSD, DSR, 
and CS go off ( data set drops c:all). 

4.69 Verify that option A (CB and CF 
indications-COMMON) and option R (los:; of 

carrier disconnect-OUT) are installed. 

4.70 Perform the test as follows: 



STEP 

1 

2 

3 

4 

5 

6 

7 

8 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 37. 

Enter 1. 

Press GO. 

!) Place call to DTC and request the DTC to 
place a call to the local data set in the 
low-speed mode. 

11 

Answer the call. If option ZG (automatic 
answer-OUT) is installed, answer the call, go 
to the data mode, and place the handset 
on-hook. 

Note: The DTC should go to the data mode 
after receiving answer tone. 

Have DTC go into data mode and then from 
the data mode to the talk mode without 
dropping the call ( or go from TEST to TALK 
on 904 DTC), 

DS 212A 2-63 
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VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads-
TEST SEQ: 37 DRT=? (0 OR 1) 

Display reads-
TEST SEQ: 37 DTR=l (0 OR 1) 

Display reads (briefly)--
TEST COMPLETE 
Display then reads-
TEST SEQ: 

On 921 DTS, verify that DSR indicator lights 
and shortly thereafter RLSD and CS indicators 
light. 

Observe that RLSD and CS indicators go off 
and DSR remains lighted. Display reads
TEST COMPLETE 
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4.71 Test of Carrier Fail Disconnect 
Option: When option S (loss of carrier 

disconnect-IN) is selected, the data set terminates 
the call if carrier disappears from the line for 
approximately 350 ms. 

4.73 Verify that option S (loss of carrier 
disconnect-IN) is installed. 

4.74 Perform the test as follows: 

4.72 Connect and condition the 921 DTS per the 
instructions in paragraph 4.10. 

STEP 

2 

3 

4 

5 

6 

7 

8 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 37. 

Enter 1. 

Press GO. 

9 Place call to DTC and request the DTC to 
place a call to the local data set in the 
low-speed mode. 
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Answer the call. If option ZG (automatic 
answer-OUT) is installed, answer the call, go 
to the data mode, and place the handset 
on-hook. 

Note: The DTC should go to the data mode 
after receiving answer tone. 

VERIFICATION 

Display indicates version number of DTS (9:21A 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
sati!,factory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display reads
TEST SEQ: 

Display reads-
'fEST SEQ: 37 DTR=? (0 OR 1) 

Display reads-
TEST SEQ: 37 DTR=l (0 OR 1) 

Display reads (briefly)-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

On !121 DTS, verify that DSR indicator lights 
and shortly thereafter RLSD and CS indicators 
light. 



STEP 

11 

ACTION 

Have DTC go from the data mode to the talk 
mode without dropping the call (or go from 
TEST to TALK on 904 DTC). 

4.75 Test of Speed Mode Option: When 
the data set is equipped with option YO 

(speed mode-HIGH), the data set will not pass 
data through the interface when in the low-speed 
mode. This test checks that low-speed data is 
blocked at the interface. 

4.76 Connect and condition the 921 DTS per the 
instructions in paragraph 4.10. 

STEP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ACTION 

Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

Press GO. 

Enter 03. 

Press GO. 

Enter 53 37. 

Enter 1. 

Press GO. 

Press D. 

OS 212A 2-63 
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VERIFICA TIION 

RLSD and CS indicators go off immediately. 
DSR indicator goes off in approximately 350 
ms or is delayed for approximately 4 seconds 
if option T is installed. 

4.77 Condition the data set as follows: 

(1) Verify that option YO (speed mode-HIGH) 
is installed. 

(2) Depress the AL and HS buttons on the data 
set. 

4.78 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs certain self 
tests. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DATA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 03 

Display mads
TEST SEQ: 

Display reads-
53 37 DTR=? (0 OR 1) 

Display reads (briefly)--
53 37 DRT=l (0 OR 1) 
Display then reads-

Display reads (briefly)-
SELECT ERROR TEST 
Display then reads-
D= DT 0=SP l=MK 2=2047 5=511 6=63 

Display reads-
DOTTING BIT ERROR TEST 
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STEP 

10 Press GO. 

ACTION 

11 Release the HS button on DS 212A. 

VERIFICATION 

Display reads (briefly)
TEST INTERRUPTED 
Display then reads-
TEST COMPLETE 
Display then reads-
TEST SEQ: 

On 921 DTS, verify that indicators RLSD and 
CS light steadily and both SD and RD are 
flashing. 

On !121 DTS, verify that indicators RLSD and 
CS go off and SD continues flashing. 
RD-1 is on and RD-0 is off. 

4.79 Test of Interface Speed Control 4.81 Condition the data set as follows: 
Option (DS 212A-L1A Only): When 

option XJ (interface) is selected, it enables high-speed 
or low-speed operation of an originating data set 
to be controlled through pin 23 of the customer's 
interface. 

4.80 Connect and condition the 921 DTS per 
instructions in paragraph 4.10. 

STEP ACTION 

1 Connect a jumper wire on common interface 
lead jack between 20 and 23. 

2 

3 

4 

5 

6 

7 
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Press RST on input keyboard. 

Note: If RST is pressed during a test, the 
test is ended and the DTS recycles to this 
step. 

Enter 36 on input keyboard. 

PresB GO. 

Enter 12. 

Press GO. 

Enter 47 48 37. 

(1) Verify that option XJ (interface) is installed. 

(2) Depress the AL button on the data set. 

4.82 Perform the test as follows: 

VERIFICATION 

Display indicates version number of DTS (921A 
VERS #02). DTS then performs certain self 
test:;. If DTS is defective, a TEST FAILED 
message appears on display. If DTS is 
satisfactory, display reads-
DA TA SET: 

Display reads
DATA SET: 36 

Display reads
BIT RATE: 

Display reads
BIT RATE: 12 

Display reads
TEST SEQ: 

Display reads-
:37 DTR=? (0 OR 1) 



STEP 

8 

9 

10 

11 

12 

Enter 1. 

Press GO. 

Enter 10. 

Enter 05. 

Press GO. 

K. Ground Noise Test 

ACTION 

4.83 Signal Ground to Frame Ground 
Connection: When option Q is selected, 

(signal ground) interface lead is connected to frame 
ground. This arrangement provides additional 
margin against longitudinal power line noise. When 
option Pis selected, the AB (signal ground) interface 
lead is disconnected from the frame ground. Due 
consideration should be given to possible noise 
conditions, ground potential differences, safety 
conditions, local electrical codes, and the data 
terminal manufacturer's recommendations. 

4.84 If the data set and CPE are not connected 
to the same ground, errors may be caused 

by a potential difference between data set ground 
and CPE ground. To detect the presence of noise 
potentials, a test should be made using the 6-type 
impulse counter. This counter is used to count 
the number of impulse noise peaks during a 
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VERIFICA l'ION 

Display reads-
TEST SEQ: 37 DTR=l (0 OR 1) 

Display reads (briefly)-
TEST COMPLETE-
Display then reads-
SW CONN: X=?? Y=?? 

Observe that the HS indicator on the data set 
and assignable LED #1 on DTS are lighted. 

Display reads-
SW CONN: X=lO Y=?? 

Display reads (briefly)
SW CONN: X=lO Y=05 

Display reads (briefly)-
TEST INTERRUPTED 
Display then reads-
CROSS CONNECTIONS MANUALLY SET 
Display then reads-
TEST COMPLETE 
Display then reads-
CROSS CONNECTIONS MANUALLY SET 
Display then reads-
TEST SEQ: 
Observe that the HS indicator and assignable 
LED #1 go off. 
Test complete. 

measured time period. The counter registers only 
the peaks which exceed a preset level and which 
are separated by approximately 150 ms or more. 

4.85 Test equipment required for this test is as 
follows: 

1-6H impulse counter (or equivalent) 

1-921-type DTS 

1-2W6A test cord for 6H impulse counter (310 
plug on one end, alligator clips connected to 
tip and ring on the other end). 

Note: For information pertaining to the 6H 
impulse counter, refer to the section entitled 
6H and 6HR Impulse Counters (J94006H and 
J94006HR)-Description, Operation, and 
Maintenance (103-620-101). If the 6H impulse 
counter is not available, a 6A impulse counter 
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may be used. For information pertaining to 
the 6A impulse counter, refer to the section 
entitled J94006A (6A) Impulse Counter
Description, Operation, and Maintenance 
(103-620-100). 

4.86 In this test, the impulse counter is connected 
between the grounds of the data set and 

the CPE. The counter registers when potential 
differences of sufficient amplitude have developed 
between the separated grounds. The 921 DTS is 
used to gain access to the ground interface leads. 
If a 921-type DTS is not available, any suitable 
method of access (such as, 901 test adapter) may 
be used. 

4.87 The 6H impulse counter is connected and 
the test is performed as follows: 

(1) Connect the 921 DTS DCE connector to the 
customer connector on the data set. Connect 

the 921 DTS DTE connector to the data set 
connector on the CPE. This test assumes that 
protective ground from the CPE appears at the 
customer interface. 

(2) On the 921 DTS, open all interface switches. 

(3) Connect one clip to the 2W6A cord to 
terminal 1 interface lead jack and the other 

clip to any clear, bare metal on the data set 
housing. Verify that power is applied to data 
set and CPE. 

(4) Insert the 310 plug into the 310 MEAS jack 
on the 6H impulse counter. 

(5) On the 6H impulse counter, set the DIAL-MEAS 
switch to MEAS and set the DERN dial to 

90. 

(6) Reset the counter on the 6H impulse counter 
to 0. 

(7) Set the minutes control to 15. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

(8) Remove clips of 2W6A cord and connect to 
the terminal on the interface lead jack 

corresponding to terminal 7 of the CPE interface 
and terminal 7 of the data set interface. 
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(9) Reset the counter on the 6H impulse counter 
to 0. 

(10) Set the minutes control to Hi. After the 
15-minute test has elapsed, record the 

number of indications on the counter. 

4.88 At the end of both of the 15-minute periods, 
there should be no indications on the counter 

of the 6H impulse counter. If there is an indication 
on the counter, the grounds must be bonded 
together according to local instructions. At the 
end of the test, disconnect the test equipment and 
restore the data set to pretest condition. 

5. REFE~tENCES 

5.01 Additional information concerning the testing 
of DS 212A is contained in the following 

publications: 

SECTION 

107-402-100 

314-205-501 

314-410-500 

592-034-100 

592-034-200 

592-034-500 

666-511-501 

TITLE 

921A Data Test Set--Description 
and Operation 

Data Systems-DATAPHONE® 
Service and Data Access 
Arrangements on Direct Distance 
Dialing Network-Test Require
ments for Subscriber, Foreign 
Exchange, and Remote Exchange 
Lines 

Voice Bandwidth Private Line 
Data Circuits-Tests and 
Requirements 

Data Set 212A-Transmitter
Receiver- Description and 
Operation 

Data Set 212A-Transmitter
Recei ver- Install.a tion and 
Connections 

Data Set 212A-Transmitter
Receiver- Test Procedures Using 
914-Type Data Test Set 

Test of Data Services Provided 
by Data Set 201C From a Private 
Line Testroom 



SECTION 

668-010-300 

999-100-138 

TITLE 

Data Systems-DATAPHONE® 
Service on Direct Distance Dtaling 
Network-Data Test Center
Trouble Analysis Procedures 

Data Set 201C-How to Operate 
Manual 
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5.02 Detailed information concerning fiS 212A is 
contained in CD- and SD-10239-01. 
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