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CAUTION 

Important Instructions 

The Internal PLATO-Communications-Network Modem has been approved 
by the Federal Communications Commission (FCC) as not being 
harmful to the telephone network when connected directly to the 
telephone lines. In order to fully comply with Part 68, FCC 
Docket 19528, the following should be read carefully and 
followed completely where applicable: 

• The FCC rules require that all direct connections to the 
telephone 1 ines be made through standard pI ugs and 
jacks. These are the type that are supplied with 
40003-22/23 Terminals having internal modems. No connec
tion can be made to party lines or coin lines. Prior to 
connecting the device to the lines, you must inform the 
local telephone company of the installation required. 
You must also: 

Call the local telephone company and inform them that 
you have an FCC registered device which you wish to 
connect to their lines. Give them the l4-digit FCC 
Registration Number and Ringer Equivalence Number, 
both of which are on the label located on the back of 
the terminal. 

Inform the telephone company of the jack (connector) 
required for the device. Recently installed tele
phones are provided with the required jack. 

• After the telephone company has installed the required 
jack, connect the terminal in the manner described in 
thi s manual. 

• All repairs must be made as described in this manual. 

• If it appears that the terminal is malfunctioning, it 
should be disconnected from the telephone line until it 
can be determined whether the equipment or the telephone 
line is at fault. If the equipment needs repair, it 
should not be reconnected until such repairs are made. 



• The terminal has been designed to prevent harm to the 
public network. If, in the case of malfunction, out of 
limit parameters are noted by your telephone company, 
service may be temporarily discontinued. 

• The telephone company may make changes in its communica
tion facilities, equipment, operations, or procedures, 
when such action is required in the operation of its 
business and is not inconsistent with the Rules and 
Regulations of the FCC. If such changes render any cus
tomer's terminal equipment incompatible with telephone 
communication facilities, or require that terminal equip
ment be modified, or otherwise materially affect its use 
or performance, adequate notice will be given to allow 
you an opportunity to maintain uninterrupted service. 

Service Requirements 

In the event of equipment malfunction, check with your Control 
Data Corporation Sales Representative on the type of service 
warranty you have. Under FCC Rules, Part 68, users are not 
authorized to maintain their own terminals. Terminals must be 
maintained by Control Data maintenance personnel. 

Faulty terminals should be reported to the nearest Control Data 
Service Center. 



HOTLINE 

800-328-9114 

612-482-2006 (MINNESOTA) 
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET 

This manual reflects the equipment configurations listed below. 

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FeD log, in the list below. 

Immediately to the right of the series number is an FeO number. If that number and all of the numbers underneath 

it match all of the numbers on the equipment FeD log, then this manual accurately reflects the equipment. 

EQUIPMENT TYPE SERIES WITH FCO'S COMMENTS 

CC629-A 01 14422 
02 14422 
03 

CC629-B 01 14422 
02 14422 
03 

XA244-A 01 

, 

XA243-A 01 

01987 
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTO) 

EQUIPMENT TYPE SERIES WITH FCO'S COMMENTS 

XA247-B 01 

XA281-A 01 

YA254-A 01 

MF401-J 01 

, 

MF402-J 01 

iv 62940007 B 



LIST OF EFFECTIVE PAGES 

New features, as well as changes, deletions, and additions to information in this manual are indicated by bars 
in the margins or by a dot near the page number if the entire page is affected. A bar by the page number 

indicates pagination rather than content has changed. 

PAGE REV 

Cover -
Title Page -
ii D 
iii/iv B 
v and vi D 
vii B 
viii A 
ix B 
x thru xii A 
xiii thru xiv B 
xv/xvi A 
1-1 thru 1-4 B 
1-5 A 
1-6 thru 1-9 B 
1-10 A 
1-11 thru 1-14 B 
1-15 A 
1-16 thru 1-18 A 
2-1 thru 2-3 A 
2-4/2-5 B 
2-6 thru 2-11 A 
2-12 B 
2-13/2-14 A 
3-1 B 
3-2 A 
3-3 B 
3-4 thru 3-7 A 
3-8 B 
3-9 A 
3-10 thru 3-12 B 
3-13/3-14 A 
3-15 B 
3-16/3-17 A 
3-18 thru 3-23 B 
4-1 A 
4-2 B 
4-3 A 
4-4 B 
4-5 A 
4-6 B 
4-7 A 
4-8 B 
4-9 A 

62940007 D 

PAGE 

4-10 thru 
4-14 thru 
4-17 thru 
4-20 
4-21 thru 
4-26 thru 
4-32/4-33 
4-34/4-35 
4-36 thru 
5-1 
5-2/5-3 
5-4 
5-5 
5-6 
5-7 
5-8 
5-9 
5-10 thru 
5-13 
5-14 thru 
5-17 
5-18 thru 
5-21 
5-22 
5-23/5-24 
5-25/5-26 
5-27/5-28 
5-29 
5-30 
5-31 
5-32 
5-33 
5-34 
5-35 thru 
5-52 thru 
5-55 
5-56 
5-57 
5-58/5-59 
5-60 
5-61 
6-1 

REV 

4-13 B 
4-16 A 
4-19 B 

A 
4-25 B 
4-31 A 

B 
A 

4-38 B 
B 
D 
A 
D 
A 
D 
B 
C 

5-12 A 
B 

5-16 A 
D 

5-20 A 
D 
A 
D 
A 
B 
C 
A 
D 
A 
C 
B 

5-51 D 
5-54 A 

D 
B 
A 
D 
A 
D 
A 

PAGE REV 

6-2/6-3 B 
6-4 A 
6-5 thru 6-7 D 
6-8 thru 6-14 A 
6-15 B 
6-16 thru 6-23 A 
6-24 thru 6-26 B 
6-27 thru 6-38 A 
6-39 B 
6-40 thru 6-44 A 
6-45/6-46 B 
6-47/6-51 A 
6-52 thru 6-55 B 
6-56 A 
6-57 B 
6-58 thru 6-63 A 
6-64/6-65 B 
6-66/6-67 A 
6-68 B 
6-69/6-71 A 
6-72 B 
6-73 thru 6-81 A 
7-1/7-2 A 
7-3 thru 7-5 D 
7-6 thru 7-8 A 
7-9 B 
7-10 thru 7-21 D 
7-22 thru 7-27 A 
7-28/7-29 B 
7-30 thru 7-39 D 
7-40 thru 7-43 B 
7-44/7-45 A 
7-46 thru 7-49 C 
7-50 thru 7-65 B 
7-66/7-67 B 
Comment Sheet D 
Mailer -
Back Cover -

02092-tA 

v/vi 





PREFACE 

This manual contains information for the on-site and support 
maintenance of the CDC® 40003-22/23 Information Systems 
Terminal III. Product and associated equipment number cor
relation is as follows: 

Product Equipment 
Number Number Description 

I-CC629-A 60-Hz Model Terminal 
40003-22 -I 

1 XA244-A Touchpanel 

I-CC629-B 50-Hz Model Terminal 
1 

40003-23 -\ XA244-A Touchpanel 
\ 
\ YA254-A Modem Cable, Part No. 61406110 

In addition, the following options may be added to the terminal: 

Product Equipment 
Number Number Description 

40003-200 XA243-A 16K Random-Access 
Memory (RAM) Expansion 

40003-201 XA247-B Internal Modern for PLATO 
Network Communications 

40003-220 XA281-A Read-Only Memory (ROM) 
Expansion with Timeshare 
Program 

799-11 YA254-A Modem Cable, Part No. 61406110 

The information in this manual is divided into seven sections: 

Section 1 - General Description 
Section 2 - Operation 
Section 3 - Installation and Checkout 
Section 4 - Theory of Operation 
Section 5 - Diagrams 
Section 6 - Maintenance 
Section 7 - Parts Data 
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Manuals providing additional information on the terminal and 
related devices include: 

Title 

40003-22/23 Information Systems Terminal III 
Operator's Guide 

PLATO User's Guide 

Tutorial Access Service 1ST III Terminal 
User's Guide 

40003-208/209 Graphic Printers Operator's Guide/ 
Re ference Man ual 

CL607-A/B Graphic Printer and XA262-A Printer 
Interface Hardware Maintenance Manual 

40003-203/204/205/206 PLATO Flexible Disk 
Subsystem and 40003-200 16K RAM Expansion 
Hardware Maintenance Manual 

PLATO Flexible Disk Subsystem 
Hardware Operator's Guide 

CN70l-A Acoustic Coupler Special Purpose Manual 

All manuals may be ordered from: 

viii 

Control Data Corporation 
Literature and Distribution Services 

308 North Dale Street 
St. Paul, Minnesota 55103 

Publication 
Number 

62940006 

97405900 

84001740 

62949200 

62949900 

62949100 

62940005 

62945100 
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GENERAL DESCRIPTION 

This section describes the functions, major assemblies, external 
interfaces, and equipment specifications of the terminal, as 
well as its I/O cable, grounding, and tool requirements. 

FUNCTIONS 

The terminal is a controlware-driven, graphic/alphanumeric dis
play device that can operate in either the CDC® Data Services 
Network or the CDC® PLATO Education Network.* In addition, 
timeshare-mode controlware available from the Data Services 
network gives the terminal the capability to operate in other 
networks that use ASCII coded communications.** This can also 
be accomplished without accessing the Data Services network if 
the terminal is configured with a local controlware source (a 
flexible disk drive or additional ROM/EROM containing resident 
controlware). 

Controlware instructions establish all functional characteris
tics of the terminal. The terminal automatically loads these 
instructions following a power on. This occurs after the load 
source has been selected, and if applicable, after network 
communications has been established. Depending on the setting 
of switches on the terminal, the load source may either be 
selected automatically or be selected manually through keyboard 
or touchpanel entries. The possible load sources are: 

• PLATO host computer - downline loads PLATO network 
controlware. 

• Data Services host computer - downline loads an ASCII 
version of PLATO controlware, controlware for graphics 
mode, and controlware for timeshare mode. 

• Flexible disk - loads directly from an associated 
flexible disk drive.*** 

• Internal ROM/EROM - loads from optional ROM/EROM within 
the terminal. 

*PLATO is an acronym for Programmed Logic for Automated 
Teaching Operations. 

I 

**ASCII is an abbreviation of American Standard Code for Infor
mation Interchange, which is the type of coding used by the 
Data Services network. 

***Loading from flexible disk requires 16K of additional RAM in 
terminal. 
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The following paragraphs describe the basic online characteris
tics of the terminal as it operates in the PLATO or Data 
Services network. 

ONLINE CHARACTERISTICS IN PLATO NETWORK 

When online with the PLATO network (figure 1-1), the terminal 
functions as a standard PLATO terminal with the following 
characteristics: 

• Sends keyboard and touchpanel input to the host computer 
for interpretation before data returns for display 

• Displays data from the host computer in page fashion 

• Uses a screen format of 32 lines by 64 characters per line 

• Upon operator request, transfers screen contents to an 
associated graphics printer for copying or sends data to 
or inputs data from an associated flexible disk drive. 

PLATO HOST 

I ._ 

TERMINAL 
COMPUTER 

1 OPTIONAL INTERNAL MODEM i-r-
PLATO l-r-- ASC II/PLATO 
SITE COMMUNICATIONS 

CONTROLLER INTERFACE 

FLEXIBLE, PARALLEL 
DISK INTERFACE DRIVE * 

SERIAL 

GRAPHIC INTERFACE 

PRINTER * 

FOR FUTURE SUPPORTED ~ 
SERIAL-COMMUNICATION 
DEVICE 

* AVAILABLE PERIPHERALS SUPPORTED IN APPLICATION 03916-1 

Figure 1-1. Terminal Configured in PLATO Network 
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ONLINE CHARACTERISTICS IN DATA SERVICES NETWORK 

When online with the Data Services network (figure 1-2), the 
terminal can operate in any of the following modes: 

• PLATO mode - functionally the same as if online with the 
PLATO network 

• Timeshare mode - simulates the operation of Teletype 
equipment. Once the controlware is loaded, the terminal 
can be put online with a different ASCII network that has 
compatible operation. Basic characteristics are: 

Switch selection determines if keyboard input is dis
played when returned by the host computer or displayed 
simultaneously as it is transmitted (the latter is 
applicable when mode is run on Data Services network) 

Switch selection determines whether parity generation/ 
checking is even, odd, or none (even parity is appli
cable when mode is run on Data Services network) 

Alphanumeric data appears in scroll fashion in a 
34-line by 85-character-per-line format 

An associated graphics printer can print the data 
received by the terminal or copy screen contents 

Touchpanel entries and use of a flexible disk drive 
are not supported 

DATA 
SERVICES 
NETWORK 

FLEXIBLE 
DISK 

DRIVE * 

GRAPHIC 

FOR FUTURE SUPPORTED 
SERIAL-COMMUNICATION 
DEVICE 

TERMINAL 

ASCII/PLATO 
COMMUNICATIONS 

INTERFACE 

PARALLEL 
INTERFACE 

SERIAL 

INTERFACE 

·ONLY SUPPORTED IN PLATO MODE "SUPPORTED IN ALL MODES 03916 

Figure 1-2. Terminal Configured in Data Services Network 
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• Graphics mode - simulates the composite operation of 
Tektronix 4010 and 4014 Graphic Terminals. Basic 
characteristics are: 

Graphics are composed using the touchpanel for course 
positioning and the keyboard for fine positioning 

Supports a graphics printer and has the switch
selectable features described for timeshare mode 

Alphanumeric data appears in page fashion in a 34-line 
by 85-character-per-line format 

MAJOR ASSEMBLIES 

The following paragraphs describe the major assemblies of the 
terminal (figure 1-3). This includes the display monitor, 
operator panel, touchpanel, keyboard, enclosure, controller 
board, video board, optional modem/DAA board (PLATO network use 
only), and the power supply. 

DISPLAY MONITOR 

The display monitor is a noncomposite video unit that receives 
vertical and horizontal sync pulses to deflect an electron beam 
in the cathode-ray tube (crt). The video signal received is 
used to unblank (illuminate) the crt at proper times to present 
data on the screen. The unit consists of a circuit board, yoke, 
flyback transformer, high-voltage rectifier, and a crt. 

The active display area consists of a 512 by 512 matrix that is 
refreshed in an noninterlaced mode. These 262,144 matrix ele
ments are individually programmable (illuminated or black). The 
active display area is approximately 216 mm by 216 mm (8.5 in by 
8.5 in). 

OPERATOR PANEL 

This panel, located to the right of the screen, contains all the 
external indicators and controls, except the ON/OFF circuit 
breaker. These indicators and controls are described in Opera
tion, section 2. 
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Figure 1-3. Terminal 

TOUCH PANEL 

The touchpanel forms a 16 by 16 matrix of 13 rom by 13 mm (0.5 in 
by 0.5 in) square touch-sensitive areas, overlaid on the display 
screen. In modes supporting touchpanel input, pressure applied 
to the touchpanel surface interrupts an X/Y scanning mechanism. 
When a touch is detected, the terminal captures the intersecting 
X/Y coordinates for processing and produces an audible tone. 

KEYBOARD 

The terminal keyboard provides for operator entry of data and 
control codes. When a key is pressed, an 8-bit code is 
generated at the controller board of the terminal. In most 
cases, the input goes to the central computer for interpretation 
before data returns to the terminal for display. 
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ENCLOSURE 

The terminal is housed in a four-part enclosure that consists of 
a base, hood, bezel/keyboard cover, and display/touchpanel mask. 

All components, except the touchpanel, BRIGHTNESS control, and 
operator panel, fasten to the base. The removable hood gives 
access to all the modules of the terminal, except the keyboard, 
touchpanel, and operator panel. 

CONTROLLER BOARD 

The controller board performs the control functions and process
ing required in input/output operations. Input/output opera
tions include communications with the connected network, 
communications with attached peripherals, touchpanel and key
board entries, and read/write transfers with memory on the video 
board. Examples of control functions are: 

• Instruction decoding and execution 

• Communications formatting 

• Interrupt recognition ~nd processing 
• Timing generation for serial/parallel-communication 

interfaces 

VIDEO BOARD 

The video board provides timing and memory to support the con
troller board an? the display monitor. Features include: 

• 32K 8-bit words of RAM for display refresh 

• 16K 8-bit words of RAM for loading controlware programs 

• Provision for 16K more RAM for additional loading storage* 

*Supporting circuitry for memory expansion is already on the 
board, including sockets where the memory chips are inserted. 
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• 4K 8-bit words of ROM/EROM that contains a resident 
diagnostic and loader firmware program 

• Provision for up to 16K more ROM/EROM (in 4K increments) 
for additional resident programs* 

• Timing generation for the display, memory, and the con
troller board 

• Composite video output for external devices 

OPTIONAL MODEM/DAA BOARD (PLATO NETWORK USE ONLY) 

The optional modem/DAA (data-access arrangement) board is a FSK 
(frequency-shift-keyed), asynchronous internal modem for 
communicating with a PLATO site controller via a dial-up 
telephone line. Features include: 

• Switch controlled connection with telephone line to 
facilitate use of a telephone plugged into the PHONE jack 
at back of terminal 

• Full-duplex operation using frequency multiplexing on a 
two-wire, unconditioned telephone line 

• Primary (receive) channel l300-Hz mark, 2l00-Hz space 

• Secondary (transmit) channel 390-Hz mark, 490-Hz space 

• Receive data rate up to 1200 bps 

• Transmit data rate up to 150 bps 

• Line impedance of 600 ohms 

• Transmitter output level of -9 dBm (+0, -4 dBm) 

• Receiver input level of -10 dBm to -43 dBm 

*Supporting circuitry for memory expansion is already on the 
board, including sockets where the memory chips are inserted. 
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POWER SUPPLY 

The power supply operates with 120-V ac, SO/60-Hz input, which 
meets domestic requirements. In international units, a stepdown 
transformer is included to allow use of the same power supply. 
Regulated output voltages are: 

• +SS volts 

• +12 volts 

• -12 volts 

• +S volts 

• -S volts 

EXTERNAL INTERFACES 

The following paragraphs describe the external interfaces of the 
terminal. The interface connectors (figure 1-4) are on the 
lower-rear panel of the terminal and are labeled PHONE, LINE, 
VIDEO OUT, SERIAL, ASCII/PLATO COMM, and PARALLEL. The PHONE 
and LINE telephone "jacks are only on units that have the inter
nal modem/DAA board installed. 

f) 

UNE --l-
JACK 

TELEPHONE -/--;-~"""" 

VIDEO OUT 
CONNECTOR 

ASCII/PLATO 
COMM 

CONNECTOR }-5 
~ I) c« 

PARALLEL SERIAL 
CONNECTOR CONNECTOR 

i~ t C 

~ t{ 1P 

03331-7 

Figure 1~4. External Interface Connectors 

PHONE/LINE 

These telephone jacks connect to the site telephone equipment 
when terminal communications are with the PLATO network through 
the internal modem. The connection of the telephone line to the 
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LINE jack can either be direct via the telephone wall jack or 
indirect via a CDC CN70l-A Acoustic Coupler. When the 
connection is direct, the site telephone is plugged into the 
PHONE jack. 

Use of the plugged-in telephone is enabled through the TALK/DATA 
switch on the terminal. The switch internally disconnects the 
telephone line from the modem and connects the line with the 
telephone. This also occurs automatically when the terminal is 
powered off. 

VIDEO OUT 

The VIDEO OUT connector provides a composite video signal of the 
contents of the screen that meets the RS-170 standard.* This 
output can either drive a video hardcopy unit or a special 
monitor. Maximum length of the coaxial cable used in the 
connection is 150 m (500 ft).** 

SERIAL 

This connector allows the terminal to interface with a serial
communication device. Characteristics are: 

• Asynchronous, full-duplex operation with voltage signals 
that meet RS-232-C/CCITT V.24 and V.28 standards***: 

Receiver levels of -25.0 V to +0.8 V equals mark or 
off; +2.0 V to +25.0 V equals space or on 

Transmitter levels of -12.0 V to -3.0 V equals mark or 
off; +3.0 V to +12.0 V equals space or on 

• Controlware-selectable word length, parity, and stop bits 
(figure 1-5 shows word format) 

• Controlware-selectable receive/transmit rates of 37.5, 
75, 150, 300, 600, 1200, 2400, 4800, 9600, or 19 200 bps 

*RS-170 is the Electronic Industries Association standard for 
electrical performance of monochrome television studio 
facilities. 

**Maximum length is dependent on cable characteristics, signal 
termination, and receiver design. 

***RS-232-C is the Electronic Industries Association standard for 
signal interchange between data terminal equipment and data 
communication equipment. CCITT V.24 and V.28 are comparable 
European standards. 
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o I START BIT (SPACE OR HIGH) 

® 5, 6~ 7, OR 8 DATA BITS (I=MARK OR LOW, O=SPACE OR HIGH) 

@ lOR NO PARITY BIT (EVEN OR ODD) 

@ I, 1.5, OR 2 STOP BITS (MARK OR LOW) 

Figure 1-5. Serial Word Format 

03542 

Maximum length of the cable used in the serial interface is 15 m 
(50 ft). Table 1-1 gives the pin assignments. 

1-10 

TABLE 1-1. SERIAL CONNECTOR PIN ASSIGNMENTS 

PIN NUMBER* SIGNAL 

RJ3-1 Safety Ground 

RJ3-2 Transmit Data 

RJ3-3 Receive Data 

RJ3-4 Request to Send 

RJ3-5 Clear to Send 

RJ3-6 Data Set Ready 

RJ3-7 Signal Ground 

RJ3-8 Carrier Detect 

RJ3-20 Data Terminal Ready 

*Connector has 25 pins and unlisted pins 
are not used (open). 
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ASCII/PLATO COMM (COMMUNICATIONS) 

When the internal modem is not used, this interface conducts the 
network communications for the terminal. This can be either 
with an ASCII communications network such as the Data Services 
network or with the PLATO network. Communications compatibility 
with site facilities and either type network is established 
through switch settings on the terminal. Communication 
facilities accommodated are: 

• RS-232-C/CCITT V.24 and V.28 compatible signals for 
interfacing with an external modem. The cable connecting 
the modem can be up to 15 m (50 ft) long. 

• Current-based signals for interfacing with communications 
equipment that use long-line communications. This signal 
interchange occurs through an optically-coupled receiver 
and a transmitter that has an output level of 24 rnA 
minimum to 55 rnA maximum. For data rates not exceeding 
1200 bps, the cable for the connection can be up to 
3048 m (IO 000 ft) long. 

Table 1-2 lists the pin assignments and the following paragraphs 
describe the characteristics of the interface with each type of 
network. 

Characteristics with an ASCII Network 

With an ASCII network, the characteristics of the ASCII/PLATO 
COMM interface are: 

• Asynchronous, full-duplex operation 

• Switch-selectable receive/transmit rates that are in 
effect except when reselected by controlware. Selection 
includes rates of 75/75, 150/150, 300/300, 600/600, 
1200/75, ;200/1200, or 2400/2400 bps. In addition, 
switches can be set so rates are determined by external 
receive/transmit clocks. 

• Controlware-selectable receive rate and transmit rate 
with separate selections of 75, 150, 300, 600, 1200, 
2400, 4800, 9600, or 19 200 bps. In addition, 
controlware can select rates provided by external 
receive/transmit clocks. 

• Automatic formatting of communications as follows, except 
when reselected by controlware: 

One start bit 
Seven data bits that are ASCII encoded 
One parity bit 
One stop bit 
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TABLE 1-2. ASCII/PLATO COMM CONNECTOR PIN ASSIGNMENTS 

I 
NUMBER I PIN 

I ,------+---' 
SIGNAL 

I RJl-l Protective Ground 
I RJl-2 Primary Channel Transmit Data 
I RJl-3 Primary Channel Receive Data 
I RJl-4 Primary Channel Request to Send 
I RJl-5 Primary Channel Clear to Send 
I RJl-6 Data Set Ready 
'RJl-7 Signal Ground 
I RJl-8 Primary Channel Carrier Detect 
I RJl-9 Not used 
I RJl-lO Not used 
I RJl-ll Not used 
I RJl-12 Not used 

RJl-13 Secondary Channel Clear to Send 
RJl-14 Secondary Channel Transmit Data 
RJl-15 Transmit Clock 
RJl-16 Not used 
RJl-17 Receive Clock 
RJl-18 Not used 
RJl-19 Secondary Channel Request to 
RJl-20 Data Terminal Ready 
RJl-21 Long Line Transmit 
RJl-22 Long Line Transmit Return 
RJl-23 Long Line Receive 
RJl-24 Long Line Receive Return 
RJl-25 Not used 

Notes: 

Send I 
I 
I 
I 
I 
I 
I 

,-----.------ t 
NOTES I 

___ I 
I 

1, 3, and 4 
4 
1 and 2 
1 
7 

7 
Open 
Open 
Open 
Open 
1 
1, 3, 
3 and 
Open 
4 
Open 

and 4 
4 

1 and 2 
5 
6 
6 
6 
6 
Open 

, 
I 
I 
I 
I 
I 
I 
I 
I 

1. Primary/secondary channel is switch selectable. I 
I 

2. Request to Send signal of selected channel is governed I 
by resident loader program during controlware loading, I 
then by controlware. I 

I 
3. With PLATO network, internal/external transmit clock I 

is switch selectable. 1 
I 

4. With ASCII network, use of an external transmit/ I 
receive clock is switch or controlware selectable. I 

I 
5. Switch selectable - either constantly on or usually I 

on and governed by resident loader program during I 
controlware loading, then by controlware. I 

I 
6. Unique to long-line communications. I 

I 
7. With a modem, these signals must be on for terminal I 

to receive. I 
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• Controlware-selectable formatting of communications in 
words of: 

One start bit 
Seven data bits plus a parity bit or eight data bits 
and no parity 
One stop bit 

• Automatic selection of even parity except when reselected 
by controlware (even, odd, or none) or when in timeshare 
or graphics mode where even, odd, or no parity is switch 
selectable 

Characteristics with PLATO Network 

With the PLATO network, the characteristics of the ASCII/PLATO 
COMM interface are: 

• Asynchronous, full-duplex operation with an automatic 
receive rate of 1200 bps 

• Switch-selectable transmit rate of 75, 120, or 1200 bps 
or a rate provided by an external transmit clock 

• Automatic selection of even parity 

• Automatic formatting of communications in unique PLATO 
network format: 

Receive words of 21 bits (figure 1-6) 
Transmit words of 13 bits (figure 1-7) 

P 
S A 
T R 
A I 
R T 

JlI I I I I I I I I I I I I I I I I I I Y I -SPACE OR" 

I. I- 19 DATA BITS J 1-- MARK OR 0* 

~·-~-----------------IWORD:21 BITS------------------------~

ItNONCONVENTIONAL BIT POLARITY 
03336-4 

Figure 1-6. Receive Word Format in PLATO Network 
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p 
S A 
T R S 
A J T 
R T 0 
T y P E. 

J_. (----(-...-, -""-r -r---"'1[ r.----r-I--r-r -r-( -r-( .....---" I r ~ ~ :::: O:~: 
~ \.. to OATA BITS -t I 
"'~t-------I WORD: 13 BITS -----... +--NEXT-

·CONVENTIONAL BIT POLARITY 03336-4 

Figure 1-7. Transmit Word Format in PLATO Network 

PARALLEL 

The PARALLEL connector provides the capability of connecting up 
to eight peripheral devices to the terminal in daisy-chain 
fashion. Characteristics include: 

• Parallel 8-bit data transfers that are initiated by the 
terminal 

• Maximum cable length in daisy chain (including internal 
cabling) of 7.6 m (25 ft)* 

• TTL (transistor-transistor logic) compatible signal 
levels, defined as follows: 

Terminal output 

Data Lines 

+2.0 V < High < +5.25 V 
+0.0 V Z Low Z +0.5 V 

Terminal input 

Data Lines 

+2.0 V < High < +5.25 V 
-0.25 V Z Low ~ +0.8 V 

Table 1-3 gives the pin assignments. 

Others 

+2.4 < High < +5.25 V 
+0.0 Z Low Z +0.4 V 

Others 

+2.4 V < High < +5.25 V 
+0.25 V Z Low < +0.8 V 

*Last device in daisy chain must have terminator (part number 
15632316). 
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TABLE 1-3. PARALLEL CONNECTOR PIN ASSIGNMENTS 

I----------r-----------r 
PIN NUMBER I SIGNAL I ACTIVE LEVEL I IN/OUT 

I I I I 
r -------1-------------

RJ2-15 I Data Line 0 High Both 
I 

RJ2-16 I Data Line 1 High Both 
I 

RJ2-17 I Data Line 2 High Both 
I 

RJ2-18 I Data Line 3 High Both 
I 

RJ2-21 I Data Line 4 High Both 
I 

RJ2-22 I Data Line 5 High Both 

RJ2-23 Data Line 6 High Both 

RJ2-24 Data Line 7 High Both 

RJ2-2 Address Line 0 High Out 

RJ2-3 Address Line 1 High Out 

RJ2-4 Address Line 2 High Out 

RJ2-5 Address Line 3 High Out 

RJ2-6 Address Line 4 High Out 

RJ2-7 Address Line 5 High Out 
I 

RJ2-8 External Write Low I Out 
I 

RJ2-9 External Output Low I Out 
I 

RJ2-10 ~ External Read I Low I Out 
I I I 

RJ2-11 I External Ready I High I In 
I I I 

RJ2-12 I Interrupt I Low I In 
I I I "_._----

Note: Pins RJ2-1, -14, -19, -20, and -25 are grounded. 
Pin RJ2-13 is open. 
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EQUIPMENT SPECIFICATIONS 

The following paragraphs describe the physical, electrical, and 
environmental specifications for the terminal. 

PHYSICAL SPECIFICATIONS 

The terminal has the following dimensions and weights: 

Width: 
Height: 
Depth: 
Weight: 

400 mm (15.75 in) 
419 mm (16.5 in) 
603 mm (23.75 in) 
18.2 kg, (40 Ib) 60 Hz 
21.8 kg, (48 lb) 50 Hz 

ELECTRICAL SPECIFICATIONS 

The electrical power requirements for the domestic terminal, are 
listed below. The electrical power requirements for the inter
national unit, are listed within parentheses in the cases where 
they differ from the domestic unit. 

Voltage: 120 V ac (220 to 240 Vac) 
Phase: Single 
Frequency: 60 Hz (50 Hz) 
Current: 1.4 A (0.7 A) 
Power Consumption: 0.154 kVA 

ENVIRONMENTAL SPECIFICATIONS 

The environmental requirements of the terminal are: 

Operating Temperature: 10°C to 35°C (50°F to 95°F) 

Storage Temperature: -40°C to 70°C (-40°F to 158°F) 

Maximum Temperature Gradient: 10oC/h (18°F/h) 

1-16 

Operating Relative Humidity: 10% to 90% (no condensation) 

Storage Relative Humidity: 0% to 100% (no condensation) 

Humidity Gradient: 10%/h 

Maximum Operating Altitude: 3000 m (9850 ft) 

Heat Dissipation: 440 Btu/h (129 W) 

Cooling: natural convection 
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I/O CABLE, GROUNDING, AND TOOL REQUIREMENTS 

The following paragraphs describe the I/O cables, grounding, and 
tools that are required by the terminal. 

I/O CABLES 

Table 1-4 supplies a detailed breakdown of the I/O cables used 
with the terminal. 

GROUNDING 

No special grounding requirements are necessary for the termi
nal. A safety ground is provided through the three-prong ac 
power plug when connected to a properly grounded site outlet. 

TOOLS 

Metric hand tools (wrenches, sockets, etc.) are required in the 
support of the terminal. 

TABLE 1-4. TERMINAL I/O CABLES 

I I 
CABLE CONNECTS BETWEEN I MAX PERMIS- I 

~~~~~~--~~--~~~~~~~~~~~~~~-----PART NO. LENGTH I/O CONNECTOR EQUIPMENT SIBLE LENGTH I NOTES 

51917907 4.3 m 
(14 ft) 

51917911 

61406110 

4.3 m 
(14 ft) 

3.2 m 
(10.5 ft) 

62940007 B 

LINE 

LINE 

ASCII/PLATO 
COMM 

I 
I 

Telephone wall 
jack 

N/A I Supplied with 

Telephone wall N/A 
box containing 
dedicated tele-
phone line or 
CN701-A Acoustic 
Coupler 

External modem 15 m 
(50 ft) 

internjil modem. 

Supplied with 
internal modem. 

Supplied with in
ternational ter
minal, optional 
with domestic 
terminal (option 
799-11/YA254-A) 

1-17 



TABLE 1-4. TERMINAL I/O CABLES (CONTD) 

1 
CABLE CONNECTS BETWEEN 'MAX PERMIS- 1 

-P-A-RT---NO~.~I~-LE~N~G~T~H~~~I~/~O~C~ONNE~~C~T~O~R~I--~E~QU~I~P~M~E~NT~----'SIBLE LENGTH' 
, , I 
, , I 

N/A , N/A ASCII/PLATO Long-line inter-, 3000 m* I 
1 COMM face of PLATO 1 (10 000 ft)1 
1 site controller 1 1 
1 or a terminal I 1 
1 multiplexer 1 1 
1 I I 

61408865 I 1.5 m PARALLEL Peripheral I 7.6 m** I 

N/A 

N/A 

, (5 ft) device I (25 ft) I 
I I , 
I I , 
I I I 
, I I 
I , I 
I I 
I I 
, N/A SERIAL Undefined I 
I serial- I 
, communication I 
I device , , , 
I 
I 
I , 
I 
I 
I , 

N/A VIDEO OUT Undefined
video hardcopy 
unit. or special 
high-resolution 
monitor 

15 m 
(50 ft) 

150 m*** 
(500 ft) 

*For data rates not e~eeding 1200 bps. 
**Maximum length in daisy chain, including internal cabling. 

NOTES 

Supplied with 
site controller 
or multiplexer. 

Same or shorter 
cable supplied 
with peripheral 
device. Last 
device in daisy 
chain must have 
terminator (part 
no. 15632316). 

25-pin connec
tor, part no. 
10129658, with 
contact pins, 
part no. 620138011 
or 62013802, mate 1 
with SERIAL 
connector. 

75-ohm coaxial 
cable is 
recommended. 

***Maximum length is dependent on cable characteristics, signal termination, and 
receiver design. 

1 
1 
1 
1 
I 
1 
1 
1 
I 
I 
I 
1 
1 
1 _________________________________________________________________________ � 
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OPERATION 

This section describes the function of the external and internal 
controls and indicators of the terminal. For terminal operating 
procedures, refer to the user's guide that covers the effective 
application (a list of publication numbers appear in the 
preface) • 

EXTERNAL CONTROLS AND INDICATORS 

The following paragraphs describe the function of the external 
controls and indicators (figure 2-1). The external controls 
include the keyboard, ON/OFF circuit breaker, BRIGHTNESS 
control, TALK/DATA switch, RESET switch, and the selection 
switches behind the protective door. The external indicators 
consist of six light-emitting diodes (LEDs). 

03'14 

SELECTION SWITCHES 

PROTECTIVE DOOR 
(SHOWN OPEN) 

TALK/DATA SWITCH 

.:..:....:....:..:....--"-----:--:--LEDS (6) 

Figure 2-1. External Controls and Indicators 
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KEYBOARD 

The effect of the codes generated from the keyboard varies with 
the application. The code that each key generates is described 
in Theory of Operation, section 4. 

ON/OFF CIRCUIT BREAKER 

Pressing the circuit breaker to ON does the following: 

• Applies power to the terminal and sets logic circuits to 
an initial state 

• If enabled by selection switches behind protective door, 
initiates the resident diagnostics (diagnostics are 
normally disabled except during maintenance) 

• Generates a loading of controlware from the selected 
source 

The crt filament requires approximately 45 seconds to warm up. 

BRIGHTNESS CONTROL 

This control adjusts video brightness. 

TALK/DATA SWITCH 

This slide switch has two functions: 

• When the optional internal modem is installed, placing 
the switch in the TALK position disconnects the terminal 
from the PLATO network and internally connects the 
telephone line to the telephone plugged into the PHONE 
jack, thus allowing voice use of the telephone. This 
also occurs automatically when the terminal is powered 
off. Returning the switch to the DATA position 
reconnects the telephone line to the internal modem for 
PLATO network communications. 
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If the telephone plugged into the PHONE jack is arranged 
with an external modem for alternate operations in an 
ASCII network (such arrangements are shown in Installa
tion, section 3), the switch must be left in the TALK 
position throughout those operations. This keeps the 
internal modem disconnected and allows the telephone line 
and external modem to be connected through the terminal. 

• In European applications requiring a switched Data Termi
nal Ready signal, the TALK/DATA switch serves as an 
exclusion switch for the external communications equip
ment (no international units have internal modems). 
Under these circumstances, internal switch S2-1 
(described later in this section) must be set for a 
switched Data Terminal Ready signal. This causes the 
resident loader program to only issue Data Terminal Ready 
when the TALK/DATA switch is set to DATA. After control
ware is loaded, this function is governed by the 
controlware. 

RESET SWITCH 

Pressing the RESET switch does the following: 

• Resets most logic circuits 

• Lights all six LEDs on operator panel 

• If no controlware is loaded, initiates the resident diag
nostics, if enabled, and generates a loading of control
ware from the selected source 

• If controlware is loaded and operations are with the 
PLATO network, the result varies with the length of the 
reset: 

62940007 

Pressing the switch momentarily causes a checksum to 
be performed on each major block of loaded control
ware. Any blocks in error are automatically reloaded, 
and if three blocks are in error, a full reloading 
occurs. 

Pressing the switch for 3 seconds or longer initiates 
a load the same as if no controlware were loaded. 
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• If controlware is loaded and operations are with the Data 
Services network, the result varies with the length of 
the reset and the mode of operation: 

In timeshare or graphics mode, the results of a 
momentary or 3-second or longer pressing of the switch 
corresponds to that described for PLATO network opera
tions. The only difference being that any controlware 
block found in error after a momentary pressing causes 
a full (rather than partial) reload. 

In PLATO mode, pressing the switch for 3 seconds or 
longer causes the terminal to log off PLATO, perform a 
checksum on controlware, and if any block is in error, 
do a full reload. Regardless of whether a reload 
occurs or not, the terminal subsequentially enters 
timesharing mode. 

With a momentary pressing of the switch in PLATO mode, 
a checksum is performed, and if all controlware blocks 
are good, operation continues in PLATO mode. Other
wise, a block in error causes the terminal to log off 
PLATO, do a full reload, and then enter timeshare mode. 

SELECTION SWITCHES BEHIND PROTECTIVE DOOR 

The setting of these switches (figure 2-2) effects controlware 
loading, communication characteristics when in timeshare or 
graphics mode, and the running of the resident diagnostics. A 
selection is made by pressing the side of the switch as shown on 
the decal on the back of the door. Instructions for setting 

. these switches are given in Checkout, section 3. Tables 2-1 and 
2-2 collectively define their functions. 
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CAUTION 

Do not use a "lead" pencil to set 
rocker switches. Graphite dust from 
the pencil can cause a switch 
malfunction. 
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SWITCH DECAL 

ROCKER 
SWITCHES 

ouo. 

= = = = = = = = = = 

OOOR 

~NETWORK~ PARITY 

~DU~ 
L C;~'j; CD ~~;N J 

HALF CD FUll 

CD 
LOUD o:::J SOFT 

SKIP CD KB & TP 

~:~~B5~T~S:AL 
INTo::JEXT 

NORMo::::J SEL 

LOAD SOURCE 

Figure 2-2. Selection Switches Behind Protective Door 

TABLE 2-1. 

NETWORK PARITY ODD/ 
EVEN (9) 

NETWORK HALF/FULL (8) 

FUNCTION OF SWITCHES BEHIND DOOR 

I I 
I FUNCTION I NOTES 
I I 
r- T 
IThis switch is only IIf timeshare 
leffective in timeshare lor graphics 
lor graphics mode. Imode is run 
ISetting switch to YES lonline with 
lenables parity in com- IData Services 
Imunications during thoselnetwork, 
Imodes; setting switch tolswitch must 
NO disables parity. Ibe set to YES. 

I 
For this switch to be IIf timeshare 
effective, PARITY NO/YESlor graphics 
switch must be set to mode is run 
YES. Then this switch online with 
setting determines Data Services 
whether terminal uses network, 
ODD or EVEN parity in switch must 
communications during be set to 
timeshare or graphics EVEN. 
mode. 

This switch setting is 
only effective in time
share or graphics mode. 

If timeshare 
or graphics 
mode is run 
online with 
Data Services 

I 
I 
I 
I 
I 
I 
I 
I 

IWith switch in HALF 
\position, keyboard data 
lis displayed simultane
lously as it is trans
Imitted. In FULL 
\position, keyboard data 

network, 
switch must 
set to HALF 
position. 

bel 
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TABLE 2-1. FUNCTION OF SWITCHES BEHIND DOOR (CONTD) 

I I I I 
I SWITCH I FUNCTION I NOTES I 
I I I I 
I---------------------~I-------------------~I,---- I 
I lis not displayed until I I 
I lit returns from host I I 
I computer. I I 
t 'I 
,Not used (7) 'I 
t 'I 
ILOUD/SOFT (6) Determines whether ter- (Conditions I 
, mina1 sounds a LOUD Ithat cause I 
I or SOFT alarm. la1arm to I 
I Isound varies I 
I Iwith app1i- I 
I I cation. I 
I I \ 
\SKIP/KB&TP (5) For this switch to be IResident I 
I effective, SKIP/TEST Idiagnostics I 
I (4) switch must be set lare described I 
\ to TEST. Setting of lin Mainte- I 
I Ithis switch then deter- Inance, sec- I 
I Imines whether crt a1ign- tion 6. I 
I Iment, keyboard, and I 
I Itouchpane1 tests (KB&TP) \ 
I lare included in running I 
I Idiagnostics or are I 
I Ibypassed (SKIP). I 
I I I 
ISKIP/TEST (4) IWhen resident diagnos- Resident I 
I Itics are to be run diagnostics I 
I Iduring maintenance, are described I 
I Ithis switch is set to in Mainte- I 
I ITEST. Resident diag- nance, sec- I 
I Inostics then auto- tion 6. I 
I Imatica1ly run after a I I 
I Ipower on or when RESET I I 
( Iswitch is pressed (if I I 

LOAD SOURCE HOST/LOCAL 
( 3 ) , 

LOAD SOURCE INT/EXT (2), 

LOAD SOURCE NORM/SEL (1) 

2-6 

Icontro1ware is loaded, I I 
IRESET may have to be I I 
Ipressed twice, each I I 
Itime for 3 seconds or I I 
11onger). I I 
I I I 
IThese switches, I Instructions I 
I together with the I for loading is I 
Iswitches listed in Icontained in I 
Itable 2-2, determine Istartup proce-I 
Ithe source and contro1- Idure in termi-I 
Iware file that is Ina1 operator'sl 
laccessed during loading.lguide (refer I 
ITab1e 2-2 defines the Ito preface fori 
I selections. Ipublication I 
I Inumber). I 
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TABLE 2-2. LOAD SWITCH SELECTIONS 

I ~ -LOADsouRcE~----l --- < ------- < 1 INTERNAL SWITCH -SETTINGS** 1~ ---~---- -------- --- ---- -
I SWITCH SETTINGS I CONNECTED I --- <- --1- , - -I 1 - I 
HOST/lINT/iNORM/iNETWORK* I I I I I 
LOC1?-Lj EXT --1 _ S!.!' : _____ _____ _ ~-~~-=- ~_ L.§5.: 2 : S5-:-3 __ 1_.e5.:.11 __ (??!I!~OL!?~~ . F..!L!_~,!ID _ SOURCE 

HOST X***INORM IPLATO ION ON Ix*** X*** File 0 from PLATO network 
computer. I I I I 

I I I I 
HOST X***INORM IPLATO I OFF ON Ix*** x*** File 1 from PLATO network 

computer. I I I I 
I I I I 

HOST X*** I NORM IPLATO ION OFF I X*** x*** File 2 from PLATO network 
computer. I I I I 

I I I I 
HOST X***INORM PLATO I OFF OFF Ix*** x*** File 3 from PLATO network 

computer. I I I 
I I I 

HOST X***INORM Data Ix*** x*** ON ON File 0 from Data Services 
network computer. I 

I 
Services I 

I 
HOST X***INORM Data Ix*** x*** OFF ION 

I 
File 1 from Data Services 
network computer. I 

I 
Services I 

I I 
HOST X***INORM Data Ix*** x*** ON I OFF File 2 from Data Services 

network computer. 

HOST 

I 
I 

X*** NORM 

Services 

Data 
Services 

I 
I 
Ix*** 
I 
I 

x*** OFF 

I , 
'OFF 
I 
I 

File 3 from Data Services 
network computer. 

LOCAL I EXT 

I 
NORM Irrele

Ivant 
Ix*** 
I 
I 
I 

x*** x*** Ix*** , File on flexible disk in 
associated flexible disk 
drive. I 

I 
I 
I 

, 
I 

LOCALIINT NORM I Irrele- I X*** x*** x*** Ix*** File from optional ROM within 
terminal. 

X*** 

I 
I 
Ix*** 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEL 

vant I 
I 

, 
I 

Relevant IRelevant upon Relevant uponlwith aid of displayed prompt, 
if host I file-entry file-entry Iload selection of flexible 
is Idefault if default if Idisk, host, or internal ROM 
selected Ihost is Ihost is lis made via keyboard or 

Iselected and Iselected and Itouchpanel. If host is se
Iterminal is Iterminal is Ilected, file number selection 
Iconnected to Iconnected to lis made either through key
IPLATO networkiData Serviceslboard or through settings of I 
I I I network IS5-1/-2 or S5-3/-4 internal I 
I I I I Iswitches by default. I 
I I I I I I 

*Connected means that-~;munication~ are established with-network. For this to I 
be true, internal/external modem must be detecting a carrier and terminal must I 
be receiving network idle codes, that is, PLATO NOP codes in PLATO network; I 
ASCII CR, LF, or / (slash) codes in Data Services network. I 

**Internal switches S5-1 through -4 are set for the network files normally used I 
in the application. I 

____ *_*_*~X~=~z~~~·t~<h~<e~r~_~~~~s~i~t~i~o~n~. ______ ~_~ __ ~ __ ~_~_~ ___ ~_~,~_~ ____ ~~ __ ~~~~~~~ _____________ ~_~_~~~~ .. ~_ ~I 
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LIGHT-EMITTING DIODES (LEDS) 

These LEDs on the operator panel serve two purposes: 

• During normal operation, they indicate network
communication status as defined in table 2-3. 

• When resident diagnostics are run, the indicators show 
codes for detected errors. This is described in 
Maintenance, section 6. 

TABLE 2-3. MEANING OF LEDS DURING NORMAL OPERATION 

1 I 
1 LED 1 MEANING WHEN LIT 
� ______________ -+� ______________________________________ __ 

1 I 
IDTR (Data ITerminal is issuing Data Terminal Ready sig-
I Terminal Ready) Inal to internal/external modern. 
I 
IDSR (Data Set 
1 Ready) 
I 
IRTS (Request to 
I Send) 
I 
IRCV (Receive 
I Data) 
I 
IXMT (Transmit 
1 Data) 
1 

Terminal is receiving Data Set Ready signal 
from internal/external modern. 

Terminal is issuing Request to Send signal 
to internal/external modern. 

Terminal is receiving data. 

Terminal is transmitting data. 

IERR (Error) \Terminal has detected a parity error in 
I Ireceived data or a loss of communications 
I Ihas occurred. Error condition is cleared 
I lupon receipt of a retransmission, a power 
I loff/on, or a reset. 

I--------------~I--------------------------------------

INTERNAL CONTROLS AND INDICATORS 

The following paragraphs describe the function of the controls 
and indicators that are inside the terminal (figure 2-3). These 
include the Communications Loopback switch; Refresh Memory Write 
switch; Flood Screen switch; the S2, S5, and ROM selection 
switches; the display board controls; and the power-supply board 
controls and indicators. 
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DISPLAY BOARD CONTROLS 

VIDEO 
BOARD 

VIDEO BOARD 

COMMUNICATIONS 
LOOPBACK SWITCH: 
LEFT:NORMAL 
RIGHT:TEST 

SWITCH: 

S5 SELECTION SWITCHES: 
55-1 THROUGH S5-8 
(BOTTOM TO TOP, 
RESPECTIVELY.) 

03913 

Figure 2-3. Internal Controls ~nd Indicators 

62940007 2-9 



COMMUNICATIONS LOOPBACK SWITCH 

If network communications are via an external modem that trans
mits data on the secondary channel, this switch allows the 
quality of the communications facilities to be tested by the 
host computer. Operation is as follows: 

• With the switch in the TEST position, data received via 
the ASCII/PLATO COMM interface is looped back as 
secondary-channel transmit data. 

• With the switch in the NORM position, data is received as 
normal. 

REFRESH MEMORY WRITE SWITCH 

NOTE 

Operation of this switch destroys the 
contents of the refresh memory. 

This momentary three-position switch allows the refresh memory 
to be tested manually. Holding the switch to one side or the 
other either writes all Is (illuminate bits) or Os (blacken 
bits) into refresh memory. If the memory is operating properly, 
the display area on the screen correspondingly becomes 
completely illuminated or completely black. If this does not 
occur, use of the following described Flood Screen switch can 
verify whether video output or refresh memory is faulty. 

FLOOD SCREEN SWITCH 

This momentary three-position switch allows the video output to 
be checked. Holding the switch to either side forces the video 
output to a constant unblanking state, thus illuminating the 
entire screen. This does not affect refresh memory nor stop 
activity of logic circuits. 

2-10 62940007 



S2, S5, AND ROM SELECTION SWITCHES 

These three blocks of switches are set to condition the terminal 
for network communications and memory options that have been 
installed. Instructions for setting these switches are given in 
Installation, section 3. A decal (figure 2-4), located inside 
the hood, identifies the function of each switch and tables 2-4 
and 2-5 collectively define their functions. 

CAUTION 

Do not use a Itlead lt pencil to set rocker 
switches. Graphite dust from the pencil 
can cause a switch malfunction. 

SELECTION SWITCH INFORMATION 

CONTROLLER MODULE (NEAR BOARD) 

8 POSITION SWITCH LOCATED AT CARD POSITION C-13 

RECEIVE/TRANSMIT RATE 

~ 55 E=J 75/ 150/ 300/ 600/ 1200/ 2400/ 1200/ EXT 
75 150 300 600 1200 2400 75 CLOCK 

-= 
BPS BPS BPS BPS BPS BPS BPS INPUT 

DEFAULT OATA RATE FOR {ON [[] OFF - - - - - - ON ON ON ON OFF OFF OFF OFF 

ASCII COMMUNICATION NETWORK: - - - - - - - ON CD OFF - - - - - - ON ON OFF OFF ON ON OFF OFF 
(SEE TABLE AT RIGHT) ON []J OFF ______ f-ON OFF ON OFF ON OFF ON OFF 

m 
DEFAULT LOAD FILE NUMBER {ON CD OFF, LOAD FILE NUMBER 

FOR DATA SERVICES NETWORK' - - - - - - - -
IT] OFF, ", o 1 1 3 (SEE TABLE AT RIGHT) ON I 2 

DEFAULT LOAD FILE NUMBER FOR {ON CD 
' , 

ON 1 ON OFF 1 OFF OFF - - "'::... ,_'::" 
PLATO COMMUNICATION NETWORK' - - - - - - m OFF - - - - ::: ,. ON 1 OFF (SEE TABLE AT RIGHT) ON ON OFF 

-
VIDEO 

10 POSITION SWITCH LOCATED AT CARD POSITION G-II CONTROLLER MODULE 

EJ 52 E=J (FAR BOARD) 

4 POSITION SWITCH 
BYTES OF PROGRAM MEMORY' - --- - - - - - - - - 16 K 'I5QJ 32 K LOCATED AT CARD POSITION A-IO 

TOUCH PANEL PRESENT'- - - -- - - - - - - - - -- NO rn YES 

~ E:::::J LOOP ON DIAGNOSTIC TESTS' 7 - - - - - - - - - - - NO []] YES TRANSMIT RATE 

ASCII/PLATO TRANSMIT CHANNEL:- - - SECONDARY IT] PRIMARY 75 120 1200 EXT ROM NOT ROM 

m BPS BPS BPS CLOCK PRESENT PRESENT 
INPUT ROM 

TRANSMISSION RATE TO t m OFF - - - - - - ON OFF X X ~ 
PLATO COMMUNICATION NETWORK: -- - - - -- ON rn OFF - - - - -- x x ON OFF ~ 

(SEE TABLE AT RIGHT) 
ON OJ OFF--- ___ IROM 21 

ON ON OFF OFF 

IT] X = EITHER POSITION 
JROM 31 

ASCII/PLATO COMMUNICATIONS DTR: ---- SWITCHED [J] CONSTANT JROM 41 
'-= = 

03915-1 

Figure 2-4. Decal Inside Hood 
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TABLE 2-4. FUNCTION OF INTERNAL SELECTION SWITCHES 

SWITCH 

S2-l 

S2-2 

S2-3,-4,-5 

S2-6 

S2-7 

S2-8 

S2-9 

S2-l0 

---_._----_._--_. __ ._--_._---------_._--_._---
FUNCTION 

I 
I Determines whether Data Terminal Ready signal of 
ASCII/PLATO COMM interface or internal-modem 
interface is constantly on or switched. A 
switched Data Terminal Ready signal allows TALK/ 
DATA switch on operator panel to serve as an 
exclusion switch for external equipment in 
European applications. 

Not used. 

Selects transmission rate for PLATO network 
communications. For ASCII communications, posi
tion of switches is irrelevant. 

Not used. 

Determines whether primary-channel or secondary
channel RS-232-C/CCITT V.24/V.28 signals of 
ASCII/PLATO COMM interface are used for trans
mitting data. Affected signals are listed in 
table 2-5. 

This switch is only effective when SKIP/TEST 
switch behind protective door is set to TEST to 
enable resident diagnostics. With switch in 
YES position, terminal continuously repeats 
diagnostics when they are run. With switch in 
NO position, terminal makes one pass through 
diagnostics when run. 

Always set to YES position to indicate touch
panel is present. 

Indicates whether RAM expansion option is 
installed (32K position) or not installed 
(16K position) • (Locations on video board for 
optional RAM are shown in Installation, 
section 3.) 

85-1,-2,-3,-4 If a file number is not entered through the key
board, these switches designate the controlware 
file that is accessed from the respective network 
computer when loading from the host. Switches 
S5-l and -2 are set for the PLATO network file 
normally used in the application; and switches 
S5-3 and -4 similarly set for the Data Services 
network file. For an overview of all the 
switches that affect load source and file 
selection, refer to table 2-2 which appears 
earlier in this section. 
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TABLE 2-4. FUNCTION OF INTERNAL SELECTION SWITCHES (CONTD) 

1 
1 SWITCH FUNCTION 

I ____________ ~---------------------------------------------
1 
IS5-5 
1 
IS5-6,-7,-8 
I 
1 
I 
IROM SEL-l,-2, 
I -3,-4 
I 
I 

Not used. 

Selects receive/transmit rates for ASCII network 
communications. After loading occurs, control
ware can override this selection. 

Each of these switches indicate whether an 
optional 4K increment of ROM/EROM is installed. 
(Locations on video board for optional ROM/EROM 
are shown in Installation, section 3.) 

I------------~----------.-----------------------------------

TABLE 2-5. INTERFACE SIGNALS AFFECTED BY SWITCH S2-7 

ASCII/PLATO COMM 
PIN NUMBER 

RJl-2 

RJl-14 

RJl-4 

RJl-19 

RJl-5 

RJl-13 

SIGNAL 

Primary Channel 
Transmit Data 

Secondary Channel 
Transmit Data 

Primary Channel 
Request to Send 

Secondary Channel 
Request to Send 

Primary Channel 
Clear to Send 

Secondary Channel 
Clear to Send 

PRIMARY 
SELECTED 

Dynamic 

Mark 

On* 

Off 

Must be 
on to 
transmi t 

Ignored 

SECONDARY 
SELECTED 

Mark 

Dynamic 

Off 

On* 

Ignored 

Must be 
on to 
transmit 

*Governed by resident loader program and controlware, 
usually on. 
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DISPLAY BOARD CONTROLS 

The controls on the display board provide horizontal-linearity, 
horizontal-size, horizontal-frequency, vertical-linearity, 
vertical-size, vertical-frequency, video-gain, and focus adjust
ment for the display. The use of these controls is described in 
Maintenance, section G. 

POWER-SUPPLY BOARD CONTROLS AND INDICATORS 

The controls and indicators on the power supply board 
(figure 2-S) include two potentiometers, a SO/GO-Hz switch, and 
five LEDs. Their functions are as follows: 

• The potentiometers are for adjusting the +S-V and +SS-V 
power outputs. These adjustments are described in 
Maintenance, section G. 

• The setting of the 50/GO-Hz switch determines whether the 
vertical sync of the display is at a 50- or GO-Hz rate. 
On a domestic terminal, the switch is to be set to the 
GO-Hz position; on an international unit, to the SO-Hz 
position. 

• The +S-V, +S5-V, +12-V, -5-V, and -12-V LEDs light 
whenever the corresponding power outputs are energized. 
However, this does not necessarily mean that they are 
correct. The procedure for checking the outputs is in 
Maintenance, section G. 

-5-V LED 

-12-V LED 
""'~ 
SOIlf.~ 

50/60-Hz SWITCHYO 

03944 

Figure 2-S. Power-Supply Board Controls and Indicators 
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INSTALLATION AND CHECKOUT 

This section contains instructions on the crating, uncrating, 
installation, and checkout of the terminal. 

CRATING 

NOTE 

Metric hand tools are required to 
service the terminal. 

Figure 3-1 details the crating instructions to be followed when 
the terminal is to be shipped. Use only approved materials to 
protect against shipping damage. Ship only by van or air. Do 
not ship via truck or ocean vessel. Approximate shipping weight 
of the packaged terminal is 21 kg (46 lb) for the domestic unit, 
and 24 kg (53 lb) for the international unit. 

To obtain approved instructions and materials, contact the 
nearest CDC representative or: 

UNCRATING 

Control Data Corporation 
Corporate Traffic 

8100 34th Avenue South 
Minneapolis, Minnesota 55440 

To uncrate the terminal, refer to figure 3-1 and do the 
following: 

1. Open top of exterior container. 

2. Lift terminal with end frames attached from container. 
Remove end frames. 

3. Inspect terminal for shipping damage. File promptly any 
claim for damage with the transporter involved. If a 
claim is filed, save original packaging materials. 

3 
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NOTES 

1. USE PREFABRICATED SHIPPING MATERIALS (CDC PART NUMBER 41038200) FOR PACKAGING. 

2. INTERLOCK FOAM BASE LEGS WITH END FRAMES. 

3. PLACE END FRAMES WITH BASE LEGS ON TERMINAL. 

4. PLACE TERMINAL WITH END FRAME CUSHIONING INTO EXTERIOR CONTAINER. 

5. LOCK "L" BLOCKS IN POSITION. 

6. SECURE POWER CABLE IN SLIT OF END FRAME AS SHOWN. 

7. CLOSE AND SEAL EXTERIOR CONTAINER WITH 3-IN, REINFORCED, BOX-SEALING TAPE. 

END FRAME 

Figure 3-1. Terminal Packaging 
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INSTALLATION 

This portion of the section contains the installation instruc
tions for the terminal. These instructions are divided as 
follows: 

• Preparing terminal 

• Installing options 

• Installing cabling 

• Setting internal switches 

PREPARING TERMINAL 

To prepare the terminal for installation, do the fOllowing: 

1. Set terminal on flat surface where it is to be used. A 
102 mm (4 in) clearance must exist around terminal for 
ventilation. 

2. Remove two screws from rear of hood and slide hood off 
rear of terminal. 

3. Check that internal cable connections are secure and that 
there are no loose wires. 

4. The following only applies to international units. If 
installing a domestic unit, proceed to Installing 
Options. Check whether power-cord plug mates with site 
outlet. If not, replace plug as follows: 

a. Cut power cord next to plug and strip insulation from 
end of cord. 

b. Install an appropriate plug on cord and connect: 

• Green/yellow wire to safety ground 

• Brown wire to hot 

• Blue wire to neutral 

INSTALLING OPTIONS 

The following paragraphs describe the installation of the RAM 
expansion, ROM/EROM expansion, and internal modem/DAA options. 
If none of these apply, proceed to Installing Cabling. 
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Installing RAM Expansion Option 

The RAM expansion consists of eight 16-pin MaS type integrated
circuit chips that plug into existing sockets on the terminal 
video board. Observe the following caution when installing the 
chips. 

CAUTION 

Follow precautionary rules for han
dling MaS type circuits as described 
in section 6. 

To install the chips, _refer to figure 3-2 and do the following: 

3-4 

1. Remove video board from terminal per procedure 6 in 
section 6 

2. Insert chips into DIO through D17 locations on video 
board with dot or indentation at notched end of sockets. 

NOTE 

If ROM/EROM expansion is to be 
installed, disregard the next step 
and leave video board out. 

3. Reinstall video board in terminal per procedure 6. 

4. Refer to decal inside hood and set switch S2-10 on con
troller board to 32K position. 

5. Refer to identification label that was packaged with 
chips and enter that information on existing identifica
tion label at rear of terminal. Include part number, 
equipment-identification code, and serial number. 

6. Install RAM expansion identification label and FCO log in 
area shown in figure 3-3. 
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n D D D DIm ~ a 

OOlJ ~ ~ D DODD DOD ~D ~D1JTI 
~OOOOOOOOO 0 00000 
LJ 0 0 0 0 0 0 0 0 ~ = =~~ n n n 

(I~OOOOOOOOOOOOO u 
LJO~DDDDDDDDDDDDDDDDD 
~OODOOOOODOOOOOOOO 

~OOD~D¢D DllDJlll 0 0 0 0 0 0 0 

017 016 015 014 013 012 011 010 

03911-1 

Figure 3-2. Video Board Locations for RAM Expansion 

03604-1 

EQUIPMENT 
IDENTIFICATION 
LABEL 

EXISTING EQUIPMENT 
IDENTIFICATION LABEL 

Figure 3-3. Equipment Identification Label and FCa Log Placement 
for Memory Expansion Options 
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Installing ROM/EROM Expansion Option 

The ROM/EROM expansion consists of from one to four 24-pin MaS 
type integrated-circuit chips that plug into existing sockets on 
the terminal video board. Observe the following caution when 
installing the chips. 

CAUTION 

Follow precautionary rules for han
dling MaS type circuits as described 
in section 6. 

To install the chips, refer to figure 3-4 and do the following: 

3-6 

1. Remove video board from terminal per procedure 6 in 
section 6. 

2. Each ROM/EROM expansion chip is marked with a number 1 to 
4 that identifies its corresponding ROM socket. Insert 
chips into corresponding sockets with dot or indentation 
at notched end of sockets. 

3. Refer to decal inside hood and set ROM SEL switches on 
video board to reflect which ROM sockets are now occupied. 

4. Reinstall video board in terminal per procedure 6. 

5. Refer to identification label that was packaged with 
chips and enter that information on existing 
identification label at rear of terminal. Include part 
number, equipment-identification code, and serial number. 

6. Install ROM/EROM expansion identification label and FCO 
log in area shown in figure 3-3. 
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NOTCH IN SOCKETS M ROM 2 SOCKET 

ROM 3 SOCKET ' r ROM I SOCKET 

ROM 4 SOCKET~_ ----i~ 1--___ ---, 

rl 0 Q,Dl!m a 

O~ ~ ~ 0 0 0 0 0 0 0 0 -0 -lJITTI 
~DDDDDDDDD 0 00000 
U 0 0 0 0 0 0 0 0 0 0 mD 0 0 0 
~D~~D~DDDDDDDD 0 

~il~DD~D~~~~~~~~~~~~ 
wOO DillD¢O OlLDjll 0 0 0 0 0 0 0 

ROM SEL SWITCHES: 
ROM I THROUGH ROM 4 
(TOP TO BOTTOM, 
RESPECTIVELY) 

03911- 2 

Figure 3-4. Video Board Locations for ROM/EROM Expansion 

Install ing Internal Modem/DAA._Option* 

The internal modem/DAA option consists of two 4.3-m (14-ft) 
cables (proper cable for facilities is connected later in 
Installing Cabling), two pC boards, and the parts necessary for 
installing the boards in the terminal. To install the boards, 
refer to figure 3-5 and do the following: 

1. Remove two screws mounting ac entry panel (figure 3-5). 
Leave wiring connected and raise ac entry panel and tilt 
forward. 

2. Remove ac entry cover plate from entry panel and discard 
cover plate. 

3. Install PC board containing telephone jacks as shown in 
figure 3-5 and fasten to entry panel with two screws and 
lockwashers. 

*Internal modem is for PLATO network use only. 
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MODEM IDENTIFICATION 
LABEL 

MONITOR CHASSIS 
MOUNTING SCREW 
(USE AS GROUND) 

[J ACENTRY 
~COVER PLATE 

II' . 

GROUND SPRING 

TOAJ5 

~FCC CERTIFICATION LABEL 

GREEN-

RED-

RED -- =::::!=;:::::::lW) 

llNE 
YH J9 

G.:~ ~~ ~ oer----r- TERMI NALS ON 
'" " MODEM BOARD 

Figure 3-5. Internal Modern/DAA Installation 

3-8 

03912-2 
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4. Place entry panel back in position and install mounting 
screws, but do not tighten. 

5. Slide entry panel to back of terminal so that grounding 
springs on newly installed PC board are firmly against 
hood-mounting post in base. Tighten entry panel mounting 
screws. 

6. Remove operator panel cable clamp from monitor chassis 
(figure 3-6) and discard. 

7. Fasten a ground wire to monitor chassis mounting screw 
shown in figure 3-5. (Other end will be connected later.) 

8. position shield with copper-clad side outward as shown in 
figure 3-6. Insert three provided standoffs and attach 
shield to monitor chassis. 

9. Run operator panel cable along outside of shield so it 
will be between shield and modem board after board is 
installed. 

10. Insert fourth provided standoff through upper-right 
corner of modem board (this is for proper spacing between 
shield and board). 

11. Install modem board as follows: 

a. Position board as shown in figure 3-6. 

b. Make sure operator panel cable is between shield and 
board. 

c. Align board so its three mounting holes line up with 
standoffs on shield. 

d. Press board into place by pushing it over three stand
offs. Fourth standoff protrudes through clearance 
hole in shield. 

e. Insert cable ties (part number 94277400) through ends 
of three standoffs (leave cable tie off fourth stand
off) and lock each cable tie. (Cable ties ensure that 
board stays securely attached to shield.) 

f. Connect modem-board cable to AJ5 on controller board 
with red stripe on cable pointing down. 

12. Fasten other end of ground wire installed in step 7 to 
ground (GND) terminal on modem board. 

13. Refer to labeling and connect wires from telephone-jack 
board to J2, J3, and J5 terminals on modem board 
(figure 3-5). 
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CRT 
FRONT~ 

LOCATION OF 
STANDOFFS 

COMPONENT 
SIDE 

CABLE TIE 
(THREE PLACES) 

PIN 94277400 

MODEM 

\ , 
0' , 
--, \ . \ , , , , 

'\ , , 

OPERATOR PANEL 
CABLE CLAMP 

II NOTE THAT CHASSIS I I _________ DOES NOT EXTEND UP 
~ BEHIND THIS 

o . MOUNTING HOLE 

--tOPERATOR PANEL 

CABLE 

, MODEM BOARD 

\" ~- (COMPONENT SIDE OUTI 

\ ~I~ MOUNTING HOLES 
\', (SEE MOUNTING DETAIL) 

o l COPPER CLAD Y SIDE OF SHIELD 

~() ;;;;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~1 Y MONlmR CHAS SIS 

STANDOFF 
(FOUR PLACES) 

Il MONITOR CHASSIS 

LpRINTED CIRCUIT 
SHIELD 

COPPER CLAD SIDE 

MODEM BOARD 
MOUNTING DETAIL 03603-1 

Figure 3-6. Modem Shield and Board Installation 
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14. Refer to identification label that was packaged with 
parts and enter that information on existing identifica
tion label at rear of terminal. Include part number, 
equipment-identification code, and serial number. 

15. Install modem identification label, modem FCO log, and 
FCC (Federal Communications Commission) label in loca
tions shown in figure 3-5. 

INSTALLING CABLING 

The following paragraphs describe the cabling for the communica
tion arrangements listed below. This is done with illustrations 
which show typical equipment setups. Refer to the paragraph 
that is appropriate for the installation, and be sure to tighten 
screws when connecting cables with connector retainers. 

NOTE 

The CDC CN70l-A Acoustic Coupler, 
which may be encountered in an 
installation, is only a coupler. 
Standard acoustic couplers are a 
combination coupler and modem. 

NOTE 

The term Dataphone used on the fol
lowing pages refers to a modem and is 
a registered trademark of American 
Telephone and Telegraph. 

• Communications via external modem 

• Communications via internal modem 

• Communications via internal/external modem 

• Communications via long-line receiver/driver 

Communications Via External Modem 

To connect the terminal to an external modem, refer to 
figure 3-7 and make applicable connections. 
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EXCLUSION KEY ~ 
TELEPHONE WITH 

t.. ! CABLE PROVIDED 
WITH EXTERNAL 
MODEM 

\'. 

\ 

TELEPHONE ~,..-~ 
WALL JACK 

CABLE 61406110 * 

MODEM 
WITH DAA 

FCC-RJ45 
TELEPHONE JACK 

TERMINAL 

ASCII/PLATO 
COMM 

\ REAR-PANEL CONNECTOR 

039'0-3 

--------------------MODEM----------------------------------

. ___ TELEPHONE 
,.- WALL JACK 

* CABLE 61406110 \ 

STANDARD 
ACOUSTIC 
COUPLER 

TERMINAL 

________ STANDARD ACOUSTIC COUPLER ______________ ~03~9.~0-~3_ 

TELEPHONE 
WALL BOX 

CABLE 61406110 * 

WESTERN ELECTRIC 
212A DATAPHONE 

\. CABLE PROVIDED 
WITH TELEPHONE 

TERMINAL 

ASCII/PLATO 
COMM 

\ REAR-PANEL CONNECTOR 

039.0-4 

-------------------DATAPHONE-----------------------------

* 3.2-m (10.5 -fl) MOOEM CABLE OR EQUIVALENT 
CABLE UP TO 15 m (50fl) LONG 

Figure 3-7. Communications Via External Modem 
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Communications Via Internal Modem 

To connect the internal modem to telephone facilities, refer to 
figure 3-8 and make connections as applicable. 

___ ~ ~TELEPHONE 
r- , WALL JACK 

,REAR-PANEL CONNECTORS 

CABLE 51917907* I I TERMINAL 
r-------------~==~~~~--------------~ LINE 

CORD FROM) 
TELEPHONE ASCII/PLATO 

COMM 

03910 

-------DIRECT CONNECTION -------------

END WITHOUT PLUG. CONNECT RED WIRE TO DATA 

TELEPHONE YELLOW AND BLACK WIRES DISCONNECTED . 
(

RING (DR) AND GREEN WIRE TO DATA TIP(DT). LEAVE 

...-L __ .... WALL BOXr--L.-.l..-__ ---I~'-- ,REAR-PANEL CONNECTORS 

CN701-A CABLE 51917911'* I I . TERMINAL 

~ 
.,,~ .. 

-......;.:...- .. -.-:-----

ACOUSTIC LINE 
COUPLER 

ASCII/PLATO 
COMM 

03910-5 

-----COUPLED INTERNAL MODEM------------

~TELEPHONE 
..-----i WALL BOX 

,REAR-PANEL CONNECTORS 

CABLE 51917911 It I I TERMINAL 
~--------------------~~~~~~----------r-JLINE 

~-... \ END WITHOUT PLUG. CONNECT RED 
"'-.. AND GREEN WIRES TO DEDICATED 

TELEPHONE LINE, LEAVE YELLOW 
AND BLACK WIRES DISCONNECTED. 
RED WIRE GOES TO RING. GREEN TO TIP. 

ASCII/PLATO 
COMM 

------DEDICATED LINE ---------------

·It 
4.3-m (14-ft) CABLE PROVIDED WITH INTERNAL MODEM 

Figure 3-8. Communications Via Internal Modem 
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Communications Via Internal/External Modem 

This type of arrangement is for alternate network operations. 
When communicating with the PLATO network, the internal modem is 
used; when communicating with an ASCII network, the external 
modem is used. Refer to figure 3-9 and make connections as 
applicable. 

r-----. 

/TELEPHONE 
; WALL JACK 

~ 
',,~ .. - .. ---=.------

'It'lt 
CABLE 51917907 

CORD FROM 
TELEPHONE 

'It 

CABLE 61406110 

,STANDARD 
ACOUSTIC 
COUPLER 

(REAR-PANEL CONNECTORS 

, I TERMINAL 
LINE 

ASCII/PLATO 
COMM 

03910-1 

_____ DIRECT CONNECTED INTERNAL MODEM ________ _ 
lAND STANDARD ACOUSTIC COUPLER 

/TELEPHONE 
.----,; WALL BOX 

(~ 
',,~ .. -,---=.----

'It 

CABLE 61406110 '" 

STANDARD 
ACOUSTIC 
COUPLER 

ASCII/PLATO 
COMM 

03910-5 

______ COUPLED INTERNAL MODEM AND _________ _ 
STANDARD ACOUSTIC COUPLER 

" 3.2-m (10.5 -ft) MODEM CABLE OR EQUIVALENT 
CABLE UP TO 15 m (50 ft) LONG 

"" 4.3-m !l4-ft) CABLE PROVIDED WITH INTERNAL MODEM 

Figure 3-9. Communications Via Internal/External Modem 
(Sheet 1 of 2) 
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,.......WALL JACK 
TELEPHONE flREAR-PANEL CONNECTORS 

r---.,p. _____ ---.!C~A~B~L~E~5~19~1:...:.7.::!.9.!!.07!_. *-*----------i::-::JLlNE TERMINAL· 

CORD FROM ~ 
TELEPHONE 

CABLE PROVIDED 
WITH TELEPHONE 

WESTERN ELECTRIC 
212A DATAPHONE 

CABLE 61406110 

---" MUL TIBUTTON TELEPHONE 
WITH EXCLUSION FUNCTION 

* ASCII/PLATO 
COMM 

03910-2 

DIRECT CONNECTED INTERNAL MODEM ______ _ 
------------~ AND DATAPHONE 

,~ 
( .\ 
'\ ~ -

MULTI BUTTON 
TELEPHONE WITH 
EXCLUSION FUNCTION 

END WITHOUT PLUG. CONNECT RED WIRE TO DATA 

(

- RING (DR) AND GREEN WIRE TO DATA TIPIDT). LEAVE 
YELLOW AND BLACK WIRES DISCONNECTED. 

fl
REAR-PANEL CONNECTORS 

..-.1---'-----''--......, CABLE * * 
51917911 TERMINAL CN701-A 

ACOUSTIC 
COUPLER 

~---':""';"-----i LINE 

CABLE 61406110 * 

WESTERN ELECTRIC 
212A DATAPHONE 

ASCII/PLATO 
COMM 

~--~~TELEPHONE 
WALL BOX 

\ CABLE PROVIDED 
WITH TELEPHONE 

03910-5 

COUPLED INTERNAL MODEM ________________ _ 
-------- AND DATAPHONE 

.. 3.2-m lIO.~ -ft) MODEM CABLE OR EQUIVALENT 
CABLE UP TO 15 m 150ft) LONG 

.... 
4.3-m (14-ftl CABLE PROVIDED WITH INTERNAL MODEM 

Figure 3-9. Communications Via Internal/External Modem 
(Sheet 2 of 2) 
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Communications Via Long-Line Receiver/Driver 

The communication arrangements that use the long-line 
receiver/driver are shown in figure 3-10. Connect the terminal 
with the cable that came with the associated equipment. If the 
cable has been previously used, remove any jumpers that may be 
installed in the connector of the cable. The effective pin 
assignments at the terminal with this type of communications is 
as follows: 

ASCII/PLATO COMM Connector 

Pin Signal 

1 Protective Ground 
21 Long Line Transmit 
22 Long Line Transmit Return 
23 Long Line Receive 
24 Long Line Receive Return 

SETTING INTERNAL SWITCHES 

Before proceeding, obtain from the customer the requirements for 
the network subscription. This information gives the 
communication data rate and network controlware file that the 
internal switches are set for. 

To set the switches, do the following: 

3-16 

CAUTION 

Do not use a "lead" pencil to set 
rocker switches. Graphite dust from 
the pencil can cause a switch 
malfunction. 

1. Refer to decal inside hood for switch positions and set 
S2 and S5 selection switches per table 3-1. 
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4-CONDUCTOR,15-m(50-ftl CABLE PROVIDED WITH TERMINAL 
MULTIPLEXER. NO JUMPERS ARE TO BE INSTALLED AT TERMINAL END. 

TERMINAL 
MULTIPLEXER 

t-------.) 
}---------, 

1 
I 
1 

TERMINAL 

ASCII/PLATO 
COMM 

]-, : :: "REAR-PANEL CONNECTOR 
~ ____ ~~~ __ ~ I 1 I 

r----..., 1 I I L __ } 
I L ____ TOOTHER 

DEDICATED ~_ ~-=- -=-= =_-= TERMINALS 
TELEPHONE .-----.......... ... __ ~ 
LINE 03910-4 

-------------------MULTIPLEXER--------------------------

* 4-CONDUCTOR CABLE, UP TO 3000m 
(10000 ttl LONG, PROVIDED WITH PLATO SITE CONTROLLER. 

DEDICATED 
TELEPHONE 
LINE 

* 

NO JUMPERS ARE TO BE INSTALLED AT TERMINAL EN). 

PLATO SITE 
CONTROLLER 
,------
I 
I 
I , 
1 LONG-LINE J------, 
: INTERFACE J- _ -, 1 

TERMINAL 

ASCII/ PLATO 
COMM 

I , I I 

,---_...,.-..., ... _ ..... ' -JWIIf---....J-l :; "REAR-PANEL CONNECTOR 

I L __ :: TOOTHER I I L } 
L _____ TERMINALS 

DIRECT CONNECTION 
WITH SITE CONTROLLER 

03910-4 

MAXIMUM LENGTH FOR DATA RATES NOT EXCEEDING 1200 BPS 

Figure 3-10. Communications Via Long-Line Receiver/Driver 
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SWITCH 

TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES 

PLATO NETWORK COMMUNICATIONS 
VIA VIK VIA 

INTERNAL EXTERNAL LONG 
MODEM MODEM LINE 

I 
I 
I ASCII NETWORK 
I COMMUNICATIONS 
I VIA EXTERNAL MODEM 

------~-------------r-----------~------------~I~---

S2-l 

S2-2 

S2-3, 
-4,-5 

S2-6 

S2-7 

3-18 

Set to 
CONSTANT 

Setting is 
irrelevant 

Set accord
ing to sub
scription 
require
ments (nor
mally 120 
bps) 

Setting ts 
irrelevant 

Setting is 
irrelevant 

For domestic Setting is 
units, set irrelevant 
to CONSTANT. 

IFor domestic units, 
Iset to CONSTANT. 
IFor international 
lunits, setting 
Idepends on commu

For inter-
national 
units, 
setting 
depends on 
communica-
tions 
equipment 
(normally 
SWITCHED) • 

Setting is 
irrelevant 

Set accord
ing to sub
scription 
require
ments (nor
mally 1200 
bps for 
domestic 
units, 
75 bps for 
internation
al units) 

Setting is 
irrelevant 

If modem 
uses secon
dary channel 
for trans-

Imission 
I (normal for 
linternation
lal units), 
Iset to 
I SECONDARY; 
I if not, set 
Ito PRIMARY 
I 

nications equipment 
(normally SWITCHED). 

Setting is Setting is irrele
irrelevant vant 

Set accord- Setting is irrele
ing to sub- vant 
scription 
require-
ments 
(normally 
1200 bps) 

Setting is Setting is irrele
irrelevant vant 

Setting is If modem uses secon-
irrelevant dary channel for I 

transmission (normal I 
for international I 
units), set to I 

I SECONDARY; if not, I 
Iset to PRIMARY I 
I I 
I I 
I I 
I I 
I I 
I I 
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES (CONTD) 

SWITCH 
--r-

I 
PLATO NETWORK COMMUNICATIONS I 
VIA I VIA ---r--VYK--I 

INTERNAL I EXTERNAL I LONG I 
MODEM I MODEM I LINE I . -r r--,-

ASCII NETWORK 
COMMUNICATIONS 

VIA EXTERNAL MODEM 

S2-8 Set to NO ISet to NO ISet to NO Set to NO 
I I 

S2-9 Set to YES ISet to YES ISet to YES 

S2-l0 

S5-l, 
-2 

S5-3, 
-4 

1 
IS5-5 
I 
I 

I 
I 
I 
I 
I 

If RAM 
expansion 
has been 
installed, 
set to 32K; 
if not, set 
to 16K 

Set for file 
to be used 
in sub
scription. 
If this in
volves more 
than one, 
set for 
file that 
will nor
mally be 
used. 

Setting is 
irrelevant 

ISetting is 
I irrelevant 
I 

62940007 B 

I I 
IIf RAM IIf RAM 
lexpansion lexpansion 
Ihas been Ihas been 
I installed, I installed, 
set to 32K; Iset to 32K; 
if not, set lif not, set 
to 16K Ito 16K 

I 

Set for file 
to be used 
in sub
scription. 
If this in 
volves more 
than one, 
set for 
file that 
will nor
mally be 
used. 

Setting is 
irrelevant 

ISetting is 
I irrelevant 
I 

Set for 
file to be 
used in 
subscrip
tion. If 
this in
volves 
more than 
one, set 
for file 
that will 
normally 
be used. 

Setting is 
irrelevant 

Setting is 
irrelevant 

Set to YES 

If RAM expansion 
has been installed, 
set to 32K; if not, 
set to 16K 

Setting is irrele
vant 

Set for file that 
will be used in sub
scription with Data 
Services network. 
If this involves 
more than one, set 
for file that will 
normally be used. I 
If not subscribed tol 
Data Services net- I 
work, setting is I 
irrelevant. I 

I 
Setting is irrele- ) 
vant I 

I 
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES (CONTD) 

T I 
PLATO NETWORK COMMUNICATIONS I 
VIA r-- VIA T VIA I ASCII NETWORK 

INTERNAL I EXTERNAL I LONG , COMMUNICATIONS , 
SWITCH MODEM I MODEM I LINE 'VIA EXTERNAL MODEM I 
----i--·----r I -.-------------, 
S5-6, 
-7,-8 

Setting is ISetting is ,Setting is ISet according to , 
irrelevant I irrelevant lirrelevant Isubscription , 

, I Irequirements of Datal 
I I 'Services network. I 
I I IIf not subscribed , 
, I Ito Data Services I 
I I I network, set for , 
, I Irequirements of I 
I I lapplicable network. I 
I I I I 
I I I I 

2. If no ROM/EROM expansion option has been installed, 
verify that all four ROM SEL switches are set to ROM NOT 
PRESENT position as shown on decal inside hood. 

3. verify that Communications Loopback switch is set to NORM 
position (figure 3-11). 

VIDEO 
BOARD 

COMMUNICATIONS 
LOOPBACK SWITCH: 
LEFT: NORMAL 
RIGHT: TEST 

CONTROLLER 
BOARD 

Figure 3-11. Communications Loopback Switch 

03337-1 
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CHECKOUT 

Do the following to check out the terminal and make ready for 
use. If any difficulties are encountered, refer to the SAMs in 
section 6. 

NOTE 

Apply power to terminal per next 
step before powering on connected 
peripherals 

1. Connect power cord to site outlet and press ON/OFF 
circuit breaker to ON. Depending on random settings of 
switches behind protective door, this either starts an 
attempted controlware load or a running of resident 
diagnostics, and after approximately 45 seconds, a 
message or pattern appears on the screen. 

2. Disregard message or pattern and adjust BRIGHTNESS 
control for proper intensity. 

3. Run all resident diagnostics per procedure 2 in section 6 
and check alignment pattern for acceptable display 
quality. If required, refer to procedure 22 for 
definition of an acceptable display. 

CAUTION 

Do not use a "lead" pencil to set 
rocker switches. Graphite dust from 
pencil can cause a switch 
malfunction. 

4. Refer to decal behind protective door and set the 
switches listed in table 3-2. The three LOAD SOURCE 
switches not listed in the table are set later per the 
applicable startup procedure mentioned in step 5. 
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TABLE 3-2. SETTING SELECTION SWITCHES BEHIND DOOR 

I 
SWITCH I PLATO 

I I 
INETWORK PARITYISetting is 
I NO/YES (10) lirrelevant 
I I 
I I 
I I 
I I 
I I 
NETWORK 000/ Setting is 

EVEN (9) irrelevant 

NETWORK HALF/ 
FULL (8) 

Not used (7) 

LOUD/SOFT (6) 

Setting is 
irrelevant 

Setting is 
irrelevant 

Set for 
desired level 
of aud io 
alarm 

SUBSCRIBED NETWORK -----1 
r- DATAS"ERVI~-I OTHER I r--------,--------
IIf timeshare or 
Igraphics mode is to 
Ibe run on subscrip
Ition, set to YES 
I 
I 
I 
IIf timeshare or 
Igraphics mode is to 
Ibe run on subscrip-
Ition, set to EVEN 
I 
I 
I 
I 
I 
I 
I 
IIf timeshare or 
Igraphics mode is to 
Ibe run on subscrip-
Ition, set to HALF 
I 
I 
I 
ISetting is 
I irrelevant 
I 

If network 
uses parity 
in communica
tions, set to 
YES; if not, 
set to NO 

If preceding 
listed switch 
was set to 
YES, set this 
switch for 
type of 
parity used. 
Otherwise, 
setting is 

I irrelevant 

If network 
echoes data 
back, set 
to FULL; if 
not, set to 
HALF 

Setting is 
irrelevant 

ISet for desired level Set for de-
lof audio alarm sired level 
I lof aud io 
I lalarm 
I I 

SKIP/KB&TP (5) Setting is ISetting is ISetting is 
irrelevant - I irrelevant - effects lirrelevant -
effects run- Irunning of resident leffects run-
ning of Idiagnostics during Ining of 
resident diag-Imaintenance Iresident 
nostics during~ Idiagnostics 
maintenance I Iduring 

I Imaintenance 
I I 

SKIP/TEST (4) Set to SKIP ISet to SKIP (disableslSet to SKIP 
Iresident diagnostics) I (disables I (disables 

I resident I Iresident 
I diagnostics) I Idiagnostics) 

I------------~--- I I 
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5. If site is subscribed to PLATO network or Data Services 
network, refer to terminal operator's guide (preface 
lists publication number) and do the steps that follow. 
If neither of these networks are subscribed to, refer to 
the effective user's guide manual for startup procedure 
and any system diagnostic that may apply. 

a. Follow startup procedure in operator's guide and load 
controlware for PLATO mode from host computer. 

b. Refer to troubleshooting portion of operator's guide 
and run quicklook portion of PLATO system diagnostic 
(DIAG) • 

6. Replace hood and fasten with two screws. 
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THEORY OF OPERATION 4 

This section contains a functional description of the major modules 
of the terminal (figure 4-1). This includes the: 

• Controller board 
• Video board 
• Optional modem/DAA board (PLATO network use only) 
• Operator panel 
• Touchpanel 
• Keyboard 
• Display monitor 
• Power supply board 

TELEPHONE 
LINE 

INTERFACE 

ASCII/PLATO 
COMM INTERFACE 

SERIAL 
I/O 

PARALLEL 
I/O 

COMPOSITE 
VIDEO 

[ 
[ 

[ 

[ 

[ 

TOUCH-
PANEL 

--- -I 
,_1.._, 

TOUCHPANEL INTERFACE I I 
I MODEMI 

LOGIC I (OPTION) I 

nL---~ R" - •• ASCII • I .. 
~ . .N! COMM 

U DATA RATE 3 
X.i-'PLATO • GENERATION 2 ... .. SERIAL 

7 COMM INTERFACE 
I F. ·SERIAL I/O • 

.. LOGIC 

PARALLEL 
MEMORY 

I/O LOGIC INTERFACE 
LOGIC 

B 
MEMORY CONTROL LOGIC 

4K 16K 16K 16K 32K RAM 
EROM EROM RAM RAM REFRESH 

(OPT) (OPT) 

-- - ----

I AC ENTRY POWER SUPPLY 

lKEYBOARD 

I 
KEYBOARD INTERFACE 

LOGIC 

COMMON INTERFACE LOGlC 

Z80 MICROPROCESSOR 

1 JOPERATOR 

I PANEL 

VIDEO F> < LOGIC 

DISPLAY MONITOR r--. 

I 

I 
03333-2 

Figure 4-1. Terminal Block Diagram 
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CONTROLLER BOARD 

This board contains a Z80A microprocessor that controls the 
operation of the terminal by executing program instructions. 
Upon a power on or reset, these instructions are provided by the 
resident diagnostic/loader program. This continues until con
trolware is successfully loaded, or if a reset occurred with 
controlware already loaded, until all necessary reloading is 
completed. The diagnostic/loader program then relinquishes 
control and the microprocessor executes the controlware 
instructions. 

The other circuits on the controller board support the micro
processor by handling communications, accumulating status infor
mation, monitoring interrupt conditions, and interfacing the 
microprocessor with other modules. Through input/output 
exchanges with these circuits, the microprocessor controls: 

• Read/write transfers with memory on video board 

• Communications with the connected network, attached 
peripherals, and a serial-communication device that may 
be attached 

• Keyboard and touchpanel entries 

• Lighting of LEDs on operator panel* 

• Input of external and internal switch settings 

• Input of the factory-set identification code of the 
terminal 

The circuits on the board that handle network communications are 
divided in two groups, the PLATO communication circuits and the 
ASCII communication circuits. The group of communication 
circuits and interface used in network communications are 
established by program instructions. For example, when control
ware is to be loaded from a host network, the diagnostic/loader 
program determines which interface and communication circuits 
are applicable by scanning each interface that may be connected 
to the network. An active Carrier Detect signal on the internal 
modem interface or external modem interface, or receipt of PLATO 
network NOP codes (2l-bit blank words with only a start bit) on 
the long-line interface stops the scanning and selects that 
interface. In the case this is either the internal 

*During resident diagnostics, the microprocessor controls all 
LEDs on operator panel. During other operations, it controls 
only the DTR and ERR LEOs, and the other four LEOs are driven by 
terminal/modem interchange. 
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modem or external modem interface, the program determines the 
applicable communication circuits by distinguishing if the idle 
codes received through the interface are PLATO network NOP codes 
or ASCII CR, LF, or slash </) codes from the Data Services 
network. 

The following paragraphs further describe the major circuits on 
the board: the microprocessor, PLATO communication circuits, 
ASCII communication circuits, serial interface circuits, and the 
parallel interface circuits. 

MICROPROCESSOR 

The controlling microprocessor chip contains the necessary logic 
to decode and execute 158 different instructions. In addition, 
it automatically generates refresh cycles to rejuvenate the 
dynamic program RAM on the video board. In a refresh cycle, the 
microprocessor gates a count from 0 to 12710 on its address 
bus and issues a refresh pulse which strobes that internal row 
in each of the RAM chips. One of these cycles occur following 
each op-code fetch, while the instruction is being decoded. 

Timing for the microprocessor is provided by a 4MHz clock pulse 
from the video board, which establishes a 250 nanosecond state 
time (reference time for operating speed). All instructions are 
performed by stepping through a specific series of operations 
applicable to a given instruction. Each operation, such as an 
op-code fetch or an instructed input/output, takes from three to 
six state times, and when required, additional state times are 
inserted to synchronize the microprocessor with the slower 
circuit or device. The additional state times (termed wait 
states) are initiated by associated circuits, and each wait 
state delays execution time and RAM refresh cycles accordingly. 

The fetching of instructions and the input/output involved in 
their execution is done over an 8-bit bidirectional data bus. 
The memory origin/destination or purpose of each data-bus 
exchange is dictated by the output that the microprocessor 
places on its 16-bit address bus. In addition, the microproces
sor issues accompanying control signals that specify the direc
tion of the exchange and whether memory or other type circuit is 
being addressed. 

The next paragraphs describe the read/write transfers and input/ 
output functions that are done via this interchange. 
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Read/Write Memory Transfers 

The read/write memory transfers performed by the microprocessor 
include instruction fetching and instructed reads and writes. 

Instruction Fetching 

The microprocessor automatically fetches (reads) a new instruc
tion from memory on the video board after executing the previous 
one. In portions of a program having no jump instructions, 
op-code fetches occur from sequential address locations. 

The address range dedicated exclusively for program storage is 
from 0000 to 7FFF16. Between 0000 to OFFF16 and 4000 to 7FFF16 
address assignments are shared by both ROM and RAM (4000 to 7FFF16 
applies to memory expansion options). To handle this overlap, a 
ROM/RAM selection exists which works as follows: 

• A power on or reset automatically selects ROM and causes 
the microprocessor to do an op-code fetch from address 
000016. This leads the microprocessor into the resident 
diagnostic/loader program contained in addresses 0000 
through OFFF16 of ROM. 

• When the resident program has control, momentary deselec
tion of ROM to do a read with RAM is accomplished via an 
instruction sequence that uses a ROM read-through func
tion. This function is described later in output 0516 
under Input/Output Functions. 

• When the resident program relinquishes control to the 
controlware loaded in RAM, an instruction selecting RAM 
is made via output 0016 as described under Input/O~tput 
Functions. 

Each op-code fetch from either ROM or RAM requires one wait 
state. 

Instructed Reads and Writes 

When doing a memory read/write, the microprocessor reads/writes 
from/to the memory address that is specified in the instruction 
being executed. With a memory write, the executed instruction 
also specifies the information that is written. 

When a read or write is done in the display memory, from one to 
six wait states occur during the operation. This results 
because access to that memory is shared with the display refresh 
circuits on the video board. 
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Input/Output Functions 

The instructed input/output exchanges of the microprocessor con
trol all operations of the terminal except the refresh of dis
played data. These exchanges transfer data, control, and status 
information over the data bus. The purpose of each exchange is 
identified by the code on the address bus and the specified 
direction in which the exchange is to occur. 

Table 4-1 lists the input/output functions and the following 
paragraphs describe the functions in numerical order. 

TABLE 4-1 INPUT/OUTPUT FUNCTIONS 

ADDRESS BUS 
76543210 

HEX 
CODE* 

IxlxlOIOIOIOIOIOI 00 
I I I I I I I I 
IxlxlO 0101010101 00 
IxlxlO 0101010111 01 
IxlxlO 0101010111 01 
IxlxlO 0101011101 02 
IxlxlO 010 011101 02 
IxlxlO 010 011111 03 
Ix XIO 010 011111 03 
I I I I I 
Ix xlO 010 11010 04 
Ix XIO 010 11010 04 
Ix xlO 010 11011 05 
Ix XIO a a 110 1 05 
Ix xlO 0 0 111 0 06 
I I I 
IX XIO a a 111 0 06 
I I I 
Ix xlO a 0 111 1 07 
Ix xlO a 01111 1 07 
X xlO a 1 x X x· 08 
X xlO 1 x X a 0 10 

I I 
XlxlO 1 x X 0 a 10 
xlXIO 1 x X a 1 11 
xlxlO 1 x X 0 1 11 
xlxlO 1 x X 1 0 12 
xlXIO 1 x X 1 0 12 
xlxlO 1 x XII 13 
xlXIO 1 x XII 13 
xlxl1 Y Y Y Y Y 2Y,3Y 
XIX]l Y Y Y Y Y 2Y,3Y 

FUNCTION 

I Read maintenance and load 
switches 

o Load maintenance register 
I Read keyboard data 
o Load PLATO transmitter lower bits 
I Read touchpane1 data 
o Load PLATO transmitter upper bits 
I Read lower ID 
o Bulk write/erase and 

video enable/disable 
I Read upper ID 
o Load interrupt mask 
I IRead internal switches 
o IMiscellaneous control 
I IRead communication 

I switches and status 
o ILoad ASCII communication 

data rates 
I Read controller status 
o Load serial I/O data rate 
I Read PLATO communication data 
I Read ASCII communication 

data 
o Load ASCII communication data 
I Read ASCII communication status 
o Load ASCII communication control 
I Read serial I/O data 
o Load serial I/O data 
I Read serial I/O status 
o Load serial I/O control 
I Input from parallel channel 
o Output to parallel channel 

NOTES: X = Either 1 or 0 Y = External device address 
*The hexadecimal codes listed are obtained by making X = 0 
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Input 0016 - Read Maintenance and Load Switches 

This function inputs an 8-bit word to the microprocessor that 
indicates the settings of the switches listed in table 4-2. 

TABLE 4-2. DATA BUS WORD FOR INPUT 0016 

r--' ,----' 
BIT I SWITCH I SETTING INDICATION 

I I 
I r-.----------------.-

0 LOAD SOURCE NORM/SEL I 0 = NORM, 1 = SEL 

1 LOAD SOURCE INT/EXT 0 = INT, 1 = EXT 

2 LOAD SOURCE HOST/LOCAL 0 = HOST, 1 = LOCAL 

3 SKIP/TEST 0 = SKIP, 1 = TEST 

4 SKIP/KB & TP 0 = SKIP, 1 = KB & TP 

5 Internal S2-10 0 = 16K, 1 = 32K 
(Bytes of Program Memory) 

6 Internal S2-9 0 = NO, 1 = YES 
(Touchpane1 Present) 

7 Internal S2-8 0 = NO, 1 = YES 
(Loop on Diagnostic Tests) 

-----------

Output 0016 - Load Maintenance Register 

This function loads the 8-bit output of the microprocessor into 
a holding register. Table 4-3 defines the meaning of the bits. 
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TABLE 4-3. DATA BUS WORD FOR OUTPUT 0016 

BIT MEANING 

o This bit drives ERR (Error) LED on operator panel. 
Loading a 0 lights the LED. During a power on or reset, 
the bit is a O. 

1 During resident diagnostics, this bit drives XMT (Trans
mit Data) LED on operator panel. Loading a 0 lights the 
LED. During other operations, the LED is driven by 
the respective terminal/modem interface signal. During 
a power on or reset, the bit is a O. 

2 Same operation as bit 1, but drives Rev (Receive Data) 
LED. 

3 Same operation as bit 1, but drives RTS (Request to 
Send) LED. 

4 Same operation as bit 1, but drives DSR (Data Set 
Ready) LED. 

5 Same operation as bit 0, but drives DTR (Data Terminal 
Ready) LED. 

6 This bit controls the diagnostic features of the termi
nal. Loading a 0 conditions the terminal for~esident 
diagnostics. During a power on or reset, the bit is 
a O. 

7 This bit signifies the type memory selected by the 
program. Loading a 0 selects ROM; loading a 1 selects 
RAM. During a power on or reset, the bit is a o. 

Input 01 16 - Read Keyboard Data 

Input 01 16 transfers 8 bits of data from the keyboard inter
face to the microprocessor. This data is only valid when a 
keyboard data-ready status/interrupt is present. 
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Output 0116 - Load PLATO Transmitter Lower Bits 

Output 0116 loads 5 bits of data from the microprocessor in a 
l3-bit ShIft register that serializes data to be sent to the 
PLATO network. These bits are the parity bit (always even) and 
the 4 least significant bits of the word. The other part of the 
word is transferred via output 0216, and no transmission 
occurs until those upper bits are loaded. 

Output 0116 and output 0216 are only performed when the PLATO 
transmitter is inactive, that is, a PLATO communications-request 
status/interrupt is present. 

Input 0216 -Read Touchpanel Data 

Input 0216 transfers a word from the touchpanel interface to the 
microprocessor. The format of this word is shown in figure 4-2. 
The word gives the X/Y coordinates where the touch occurred on 
the touchpanel. Each coordinate may range from 00002 to 11112 
(F16). The X columns sequentially run from 0 to F16, left to 
right. The Y rows sequentially run from 0 to F16, bottom to top. 

This data is only valid when a touchpanel data-ready status/ 
interrup~is present. 

Output 0216 - Load PLATO Transmitter Upper Bits 

Output 0216 loads 6 bits of data from the microprocessor in 
the PLATO transmit register. These bits are the 6 most signifi
cant bits of the word to be transmitted. Their loading initi
ates transmission and drops the PLATO communications-request 
status/interrupt. 

I DATA BIT ,-'r-r-6--r-S-r4-,-3I"-2--rI--,-O--1 
I-TOUCHPANEL-DATAIXS-r--X4-rX2""-r-XI-rY8-n4, Y2 , Yl I ,---------r--------- I 

I X COLUMN I Y ROW I 

Figure 4-2. Data Bus Word for Input 0216 
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Input 03 16 - Read Lower ID 

This function transfers the setting of the lower 8 bits of the 
ID shunts to the microprocessor. These 16 shunts on the con
troller board are factory set to a unique code (and sealed) for 
each terminal. 

Output 0316 - Bulk Write/Erase and Video Enable/Disable 

The operation of this function is dependent on data bits 0, 1, 
and 2 as summarized in table 4-4. Data bits 2 through 7 are 
ignored during this function. 

TABLE 4-4. BULK WRITE/ERASE AND VIDEO ENABLE/DISABLE FUNCTION 

DATA BITS OPERATION 
2 1 0 

0 0 X Disable video 

0 1 X Enable video 

1 0 0 Bulk erase and dispble video 

1 0 1 Bulk write and disable video 

1 1 0 Bulk erase and enable video 

1 1 1 Bulk write and enable video 

X = Either 1 or 0 

This function with data bits 1 and 2 both a 0 places the termi
nal in a nondisplay mode without affecting display memory con
tents. In this mode, the video signal to the monitor and to the 
VIDEO OUT interface is forced to the blanking state. The 
intended use of this mode is to allow the display memory to be 
used for extended program memory. 

This function with data bit 2 a 0 and data bit 1 a 1 reenables 
video to the monitor and to the VIDEO OUT interface (if previ
ously disabled) without affecting display memory contents. 
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This function with data bit 2 a 1 initiates a hardware write or 
erase of the complete display memory. The state of data bit 0 
determines whether all Is are written, giving a completely illu
minated display (when video is not disabled), or alIOs are 
written, giving a completely black display. Following comple
tion of the bulk write/erase operation, the state of data bit 1 
determines whether video is disabled or enabled. 

Input 0416 - Read Upper ID 

This function does the same operation as input 03 16 except the 
upper 8 bits are transferred. 

Output 0416 - Load Interrupt Mask 

Output 0416 loads the 8 bits from the microprocessor into the 
interrupt mask register. Each of these eight bits is associated 
with one of the interrupt conditions monitored by the mask 
register. If the associated bit in the mask register is a 1, 
the incoming interrupt is allowed to pass and reach the micro
processor, otherwise it is blocked. 

Each interrupt reaching the microprocessor generates an inter
rupt vector defining its level (interrupt trap address). If 
more than one interrupt level is active at the same time, all 
except the one having the highest priority is blocked. 
Table 4-5 lists the priorities, sources, data bit assignments, 
and vectors of the interrupt conditions handled by the register. 

PRIORITY* 

0 (Highest) 

I 

2 

3 

4 

4-10 

TABLE 4-5. MASKED INTERRUPT CONDITIONS 

-----r- I 

SOURCE 
I INTERRUPT MASKI INTERRUPT VECTOR 
I (DATA BIT) I (HEXADECIMAL CODE) 
I I 

--------~I I -,---------
PLATO comm-ready 7 00 
status** 

PLATO comm-request 4 02 
status** 

Keyboard data-ready 6 04 
status** 

Touchpanel data-ready 5 06 
status** 

I/O timeout status** 0 08 
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TABLE 4-5. MASKED INTERRUPT CONDITIONS (CONTD) 

T------

PRIORITY* SOURCE 
I INTERRUPT MASKI INTERRUPT VECTOR I 
I (DATA BIT) I (HEXADECIMAL CODE) I 

I I I I -r--------------r---·------T-----··- -- I 
5 Short interval - pro- 1 I OA 1 

vides an interrupt I I 
every 833 microsec- I 
onds when not masked I 

6 External interrupt -
peripheral connected 
to PARALLEL interface 
has data to exchange 

3 OC 

7 (Lowest) Long interval - pro
vides an interrupt 
every 17.5 ms when 
not masked 

2 OE 

---_._._._----_._-_. 
*Interrupts from a Z80A-SIO/2 communications controller chip 
on controller board have higher priority than those listed. 
The communications controller chip handles both ASCII and SERIAL 
interface communications. 

I 
I 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I **Status conditions are described later under input 07 16 • 

___ I 

Input 0516 - Read Internal Switches 

This function inputs an 8-bit word to the microprocessor that 
indicates the settings of the S5-l through S5-8 switches on the 
controller board (figure 4-2.l). The setting of S5-l is indi
cated by data bit 0, S5-2 by data bit 1, S5-3 by data bit 2, 
etc. The state of the bits indicate switch positions, with 0 
indicating an ON position and 1 indicating an OFF position. The 
state of bit 4 representing S5-5 has no significance. 

RECEIVE/TRANSMIT RATE 

75/ 150/ 300/ 600/ 1200/ 2400/ 1200/ EXT 
75 150 300 600 1200 2400 75 CLOCK 

BPS BPS BPS BPS BPS BPS BPS INPUT 

DEFAULT DATA RATE FOR {ON [[] OFF - - - - - -
ASCII COMMUNICATION NETWORK: - - - - - - - ON rn OFF - - - - - -

(SEE TABLE AT RIGHT) ON [§] OFF _____ _ 

ON ON ON ON OFF OFF OFF OFF 

ON ON OFF OFF ON ON OFF OFF 

ON OFF ON OFF ON OFF ON OFF 

m 
DEFAULT LOAD FILE NUMBER {ON m OFF 

FOR DATA SERVICES NETWORK: - - - - - - - - ......... 
(SEE TABLE AT RIGHT) ON m OFF.... ..... .... 

DEFAULT LOAD FILE NUMBER FOR {ON rn OFF - :. ':... -:::: .::: ~ 
PLATO COMMUNICATION NETWORK: - - - - - - ON CD OFF ____ .::: ::.. 

(SEE TABLE AT RIGHT) 

LOAD FILE NUMBER 

0 I 2 3 

ON ON OFF OFF 

ON OFF ON OFF 

039.5 

Figure 4-2.1 Significance of S5 Switches 
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Output 0516 - Miscellaneous Control 

Output 0516 loads the output from the microprocessor into a 
control register. This output implements the features listed in 
table 4-6 that are further explained in the following paragraphs. 

TABLE 4-6. DATA BUS WORD FOR OUTPUT 0516 

I 
DATA BITI 

I 
I 

o 11 = 
\ 

1 \1 = 
I 
\ 

2 \1 = 
\ 

3 \1 = 
\ 
\ 

4 \1 = 
\ 
\ 

CONTROL DESCRIPTION 

Sound alarm, 0 = do not sound alarm 

Reset I/O timeout status/interrupt, 
o = do not reset 

Set hardware flag, 0 = clear hardware flag 

Select PLATO communication circuits, 0 = do not 
select 

Select ASCII communication circuits, 0 = 
select 

do not 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5 \1 = 
I 

Select internal modem interface, 0 = do not select \ 

6 \1 = 
\ 

7 \1 = 
\ 

Select external modem interface, 0 = do not select 

Select ROM read-through, 0 = do not select 

Data Bit 0 (Alarm) - The output function with bit 0 set to 1 
triggers a aO-ms audible tone. If bit 0 is not set, the alarm 
does not sound. The alarm timer is retriggerable and a repeat 
of the output function will keep the alarm sounding. 

Data Bit 1 (I/O Timeout) - This bit controls the resetting of 
I/O timeout status and interrupt. A 1 resets the status and 
interrupt, and a 0 leaves the status and interrupt unchanged. 

Data Bit 2 (Hardware Flag) - This bit controls the state of a 
flip-flop which is read by the microprocessor through an input 
0716 function. A 1 sets the flip-flop and a 0 clears it. 
This flip-flop automatically sets upon a power on and is not 
affected by the RESET switch. Since these two conditions force 
the microprocessor to start executing at address 0000, this 
flip-flop can inform the microprocessor which condition actually 
occurred. 
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Data Bit 3 (PLATO Circuits) and Data Bit 4 (ASCII Circuits) -
These bits designate which set of communication circuits are 
used in network communications. Both bits cannot be set simul
taneously or selection will be indeterminate. Bit 3 set to 1 
selects the PLATO circuits, which automatically occurs upon a 
power on. Bit 4 set to 1 selects the ASCII circuits. The 
selection made is not affected by the RESET switch. 

Data Bit 5 (Internal Modem) and Data Bit 6 (External Modem) -
When RS-232-C/CCITT V.24/V.28 signals are selected for network 
communications (determined by output 0716), these bits desig
nate the modem interface that is used. Both bits cannot be set 
simultaneously or selection will be indeterminate. Bit 5 set to 
1 selects the internal modem interface, which automatically 
occurs upon a power on. Bit 6 set to 1 selects the external 
modem interface. The selection made is not affected by the 
RESET switch. 

Data Bit 7 (ROM Read-Through) - This bit set to 1 causes the 
memory accesses between the end of the next op-code fetch and 
the beginning of the following op-code fetch to be from RAM even 
though the program being executed is in ROM. The function 
automatically terminates on the second fetch following the 
output 0516 which initiated it. 

Input 0616 - Read Communication Switches and Status 

This function inputs an 8-bit word that indicates the settings 
of seven switches and the status of the Data Set Ready signal of 
the SERIAL interface. Table 4-7 defines the word. 
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TABLE 4-7. DATA BUS WORD FOR INPUT 0616 

I I 
IBITI SWITCH 

I I 
I SETTING INDICATION OR MEANING I 

__ ~I~ ____________ ~1 __________________________________ 1 
t I I 

o IUnused switch 7 oniNone I 
loperator panel If 
I I I 

1 INETWORK HALF/FULL 10 = HALF, 1 = FULL I 
I I I 

2 IInternal S2-l 10 = SWITCHED, 1 = CONSTANT I 
I (ASCII/PLATO Com- I I 
rmunications DTR) I I 
I I , 

3 ITALK/DATA 10 = TALK, 1 = DATA I 
I I I 

4 I NETWORK PARITY I 0 = ODD, 1 = EVEN r 
I ODD/EVEN I I 
I I I 

5 INETWORK PARITY 10 = NO, 1 = YES I 
I NO/YES I I 
I I I 

6 I Internal S2-6 f None I 
I f I 

7 I IIndicates whether Data Set Ready signal I 
I lis present on SERIAL interface. 0 = notl 
f Ipresent, 1 = present I 

--_I~------------~I----------------------------------I 

Output 0616 - Load ASCII Communication Data Rates 

This output, in conjunction with output 1116' establishes the 
receive and transmit rates used by the ZSOA-SIO/2 communications 
controller chip for ASCII network communications. These com
munications are ~onducted through channel A of the chip. 
Table 4-S lists the receive rate selection and table 4-9 lists 
the transmit rate selection. Data bits 0 and 1 of the output 
are not used. The divide-by factor that the ZSOA-SIO/2 chip 
uses on channel A is controlled through output 1116' Unless 
rese1ected by controlware, the resultant rates match the selec
tion made by internal switches S5-6, -7, and -S. 
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7 

1 

1 

1 

o 

o 

o 

o 

I 

TABLE 4-8. ASCII RECEIVE DATA RATE SELECTION 

DATA BITS 

6 

1 

o 

o 

1 

1 

o 

o 

1 

5 

o 

1 

o 

1 

o 

1 

o 

1 

RECEIVE DATA RATE (BPS) 
WHEN 

Z80A-SIO/2 CLOCK MODE IS: 
DIVIDE BY 161DIVIDE BY 32 DIVIDE BY 64 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I EXT 
I 

19 200 

9 600 

4 800 

2 400 

1 200 

600 

300 

9 600 

4 800 

2 400 

1 200 

600 

300 

150 

4 800 

2 400 

1 200 

600 

300 

150 

75 

RCV CLK* EXT RCV CLK* EXT RCV CLK* 
16 32 64 

*External receive clock must be input to ASCII/ 
PLATO COMM connector (RJl-17) using an RS-232-C 
compatible signal. 

Note: The Z80A-SIO/2 communications controller may 
also be operated in a divide-by-l mode with 
an external receive clock providing the 
external clock and receive data are bit 
synchronized. 
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TABLE 4-9. ASCII TRANSMIT DATA RATE SELECTION 

DATA BITS TRANSMIT DATA RATES (BPS) 
WHEN 

4 3 2 
Z80A-SIO/2 CLOCK MODE IS: 

DIVIDE BY l61DIVIDE BY 32 DIVIDE BY 64 

1 1 0 19 200 I 9 600 4 800 
t , , , 

1 0 1 , 9 600 , 4 800 , 2 400 , , , I I 
1 0 0 I 4 800 I 2 400 I 1 200 , 

I I I , 
0 1 1 , 2 400 I 1 200 I 600 I 

I I I I 
0 1 0 I 1 200 I 600 I 300 I , I I I 
0 0 1 I 600 , 300 I 150 , 

I I I , 
0 0 0 I 300 I 150 I 75 I 

I , I I 
1 1 1 IEXT XMT CLK*IEXT XMT CLK*'EXT XMT CLK*' 

I 16 I 32 I 64 

*External transmit clock must be input to ASCII/ 
PLATO COMM connector ( RJl-15) using an RS-232-C 
compatible signal. 

Note: The Z80A-SIO/2 communications controller may 
also be operated in a divide-by-l mode with 
an external transmit clock. 

Input 07 16 - Read Controller Status 

Input 07 16 transfers status information from different inter
faces to the microprocessor. Table 4-10 defines this word. 

I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
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TABLE 4-10. DATA BUS WORD FOR INPUT 0716 

MEANING 

o PLATO communication-ready status - when set to 1, indicates 
that PLATO receiver has clocked in 7 bits of serial data 
and is ready to transfer them to microprocessor. 

1 Hardware flag - indicates state of hardware flag flip-flop 
which sets upon power on and is controlled by microproces
sor through output 0516. 

2 PLATO communication-request status - when set to 1, indi
cates that PLATO transmitter is inactive and can accept 
data to transmit. 

3 Keyboard data-ready status - this bit set indicates that 
keyboard interface detected a key depression and is holding 
the code to transfer to microprocessor. 

I 
4 ITouchpanel data-ready status - when set to 1, indicates 

Ithat touchpanel interface has detected a touch and is 
Iholding X/Y-coordinate data. 
I 

5 11/0 timeout status - this bit set indicates that an I/O 
lexchange with an external device on PARALLEL interface was 
Inot completed in the allotted time (54 microseconds +20%). 
I -

6 I RESET switch - this bit is a 0 while RESET switch is 
Ipressed. 
I 

7 IBulk busy - during a bulk write/erase operation, this bit 
Igoes to a l. 
I 

Output 0716 - Load Serial I/O Data Rate 

Output 0716 does the following: 

• The state of data bit 0 determines which type of inter
face signals are used in network communications. With 
the bit set to 1, long-line signals are selected, and 
with the bit a 0, RS-232-C/CCITT V.24/V.28 signals are 
selected. 

• Data bits 1, 2, 3, and 4 are not used. 
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• Data bits 5, 6, and 7, in conjunction with output 1316, 
establishes the receive/transmit rate that the Z80A-SIO/2 
chip uses for SERIAL interface communications. These 
communications are conducted through channel B of the 
chip. The divide-by-factor used on channel B is 
controlled through output 1316. Table 4-11 lists the 
rate selection. 

TABLE 4-11. SERIAL INTERFACE DATA RATE SELECTION 

-----------
DATA BITS TRANSMIT DATA RATES (BPS) 

AND 

4 3 2 
Z80A-SIO/2 CLOCK MODE 

D~VIDE BY16IDIVIDE BY 3:rDfVIDE_~Y 64 

1 1 1 I 19 200 9 600 I 4 800 
I I 

1 1 0 I 9 600 4 800 I 2 400 
I I 

1 0 1 I 4 800 2 400 I 1 200 
I I 

1 0 0 I 2 400 1 200 I 600 
I I 

0 1 1 I 1 200 600 I 300 
I I 

0 1 0 I 600 300 I 150 
I I 

0 0 1 I 300 150 I 75 
I I 

0 0 0 I 150 75 I 37.5 
I I 

Input 0816 - Read PLATO Communication Data 

Input 0816 transfers data from the PLATO receiver to the 
microprocessor. This data is only valid when a PLATO 
communication-ready status/interrupt is present. Three of these 
transfers are required to input the entire 21-bit word received 
from the PLATO network. The format of the transfer is described 
later under PLATO Communication Circuits. 

Input 1016 - Read ASCII Communication Data 

This function inputs data received from the ASCII network. The 
ASCII receiver is in channel A of the Z80-SIO/2 chip. 
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Output 1016 - Load ASCII Communication Data 

Output 101~ loads 8 bits of data from the microprocessor in a 
buffer reglster for transmission to the ASCII network. This 
register and the register that serializes the transmit data are 
in channel A of the Z80-SIO/2 chip. 

Input 1116 - Read ASCII Communication Status 

Input 1116 transfers 8 bits of status from channel A of the 
Z80-SIO/2 chip to the microprocessor. There are two registers 
in channel A that indicate the status of ASCII communications, 
status register 0 and status register 1. Each is separately 
accessed by an output 1116 with data bits 2, 1, and 0 set to 
0002 or 0012 respectively, followed by an input 1116. 

Output 1116 - Load ASCII Communication Control 

This function loads 8 bits of information into one of the seven 
control registers in channel A of the Z80-SIO/2 chip. This is 
in addition to the use of output 1116 with input 1116 to 
access status registers. 

The control registers of channel A are numbered 0 and 1 and 3 
through 7. Except for register 0, two outputs are required to 
load a control register. The first output of 1116 contains 
the binary register number in data bits 2, 1, and O. The second 
output 1116 transfers the control word that is to be loaded in 
the selected register. These control words dictate the word 
format and divide-by factor for channel A. 

Input 1216 - Read Serial I/O Data 

Input 1216 transfers the data received from the SERIAL inter
face. The receiver for the SERIAL interface is in channel B of 
the Z80-SIO/2 chip. 

Output 1216 - Load Serial I/O Data 

Output 1216 loads 8 bits of data into a buffer register in 
channel B of the Z80-SIO/2 chip for transmission on the SERIAL 
interface. 
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Input 1316 - Read Serial I/O Status 

This function preceded by an output 1319 accesses status from 
channel B of the Z80-SIO/2 the same as l.nput 1116 accesses 
status from channel A. Channel B, however, contains one more 
status register than channel A. This register is numbered 
status register 2. 

Output 1316 - Load Serial I/O Control 

This function loads control information in channel 
Z80-SIO/2 the same as output 1116 loads channel A. 
however, contains eight control registers that are 
through 7. 

Input 2Y/3Y16 - Input from Parallel Channel 

B of the 
Channel B, 

numbered 0 

This input function is denoted by address bus bit 5 being set to 
1. The function transfers information from a peripheral device 
to the microprocessor via the PARALLEL interface. This exchange 
is described later under Parallel Interface Circuits. 

Output 2Y/3Y16 - Output to Parallel Channel 

This function results in an exchange like input 2Y/3Y16' but 
in the opposite direction. 

PLATO COMMUNICATION CIRCUITS 

The following paragraphs describe the PLATO receiver and PLATO 
transmi tter. 

PLATO Receiver 

The PLATO receiver operates asynchronously at 1200 bps and 
assembles the 2l-bit words from the PLATO network for transfer 
to the microprocessor. The receiver begins operation when an 
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output 0516 from the microprocessor selects the PLATO communi
cation circuits. This routes data from the selected interface 
(internal modem, external modem, or long line) to the receiver 
for word detection and word assembly. 

Word Detec tion 

The receiver detects words by monitoring the serial data input 
of the selected interface for a start bit (figure 4-3). With 
the internal modem or external modem interfaces, the respective 
Data Set Ready and Carrier Detect signals must be on for moni
toring to occur. When the receiver detects a start bit, that 
and the following 20 bits are clocked in a 7-bit shift register 
for word assembly. 

S 
T 
A 
R 
T • 

SHIFT DIRECTION 

P 
A 
R 
I 
T 
Y 

d 20BIT5 

• I WORD=21 BIT5--------------I 

NOMINAL 833 '"'s BIT DURATION 

*NONCONVENTIONAL BIT POLARITY 

Figure 4-3. PLATO Receive Word Format 

Word Assembly 

03336-4 

Upon detecting a start bit, the receiver clocks the incoming 
bits in the 7-bit shift register until the register is full. 
Then the 7 bits in the register are parallel transferred to a 
holding register and the PLATO communication-ready statusj 
interrupt is set. While the microprocessor inputs the contents 
in the holding register through an input 0816, the next 7 bits 
are clocked in the shift register and the process is repeated. 

Three input 0816 transfers are required to input a complete 
word (figure 4-4). Data bit 7 of the first byte is set to a 1 
when transferred, and then cleared to a 0 in bytes 2 and 3. 
Parity of words is checked by the resident loader or loaded con
trolware, not the receiver. 

62940007 B 4-21 



DATA 
BUS 

S 19 

SE 
T S 19 

7 6 5 

FIRST BYTE 

18 17 

18 17 

4 3 

INCOMING 21-BIT WORD 

16 15 14 13 12 II 10 09 08 

16 15 14 

2 I 0 

DATA 
CL 

-R 13 12 II 10 09 08 
BUS 7 6 5 4 3 2 I 

SECOND BYTE 

DATA 
BUS 

07 06 05 04 03 02 

07 

0 

CL 
-R 06 05 04 03 02 

7 6 5 4 3 2 

THIRD BYTE 

Figure 4-4. Receive PLATO Word Transfer 

PLATO Transmitter 

01 

01 

I 

00 

00 

0 

S ERIAL 
IN 

03338-1 

Like the PLATO receiver, the PLATO transmitter is enabled and 
interconnected with the selected interface when an output 0516 
selects the PLATO communication circuits. The setting of inter
nal switches S2-3, -4, and -5 determines whether the transmitter 
operates at 75, 120, or 1200 bps or is run by an external trans
mit clock on pin 15 of the ASCII/PLATO COMM connector. Opera
tions include word transfer/serialization and word formatting. 

Word Transfer/Serialization 

Each PLATO transmit word requires two output transfers by the 
microprocessor, an output 0116 that loads the lower 5 bits in 
a shift register, and an output 0216 that loads the upper 
6 bits in a second shift register (figure 4-5). The loading of 
upper bits drops the normally active PLATO communication
request status/interrupt until the word is clocked from the 
registers. 
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LOAD 
UPPER 
BITS 

'---y--J 
IGNORED 

OUT __ 

DATA BUS BITS 
LOAD o LOWER 

'T....-,ir'"T'T-';:::=:;:: .. ='::j BITS 

IGNORED 

03338-1 

Figure 4-5. Transmit PLATO Word Transfer 

Word Formatting 

As the 11 upper and lower bits are clocked from the registers, 
the transmitter inserts a start bit preceding the word and a 
stop bit at the end of the word (figure 4-6). The parity bit 
for each word is included in the transfer of the lower 5 bits 
and is not generated by the transmitter. 

* CONVENTIONAL BIT POLARITY 03336-4 

Figure 4-6. PLATO Transmit Word Format 

ASCII COMMUNICATION CIRCUITS 

The circuits for ASCII network communications in channel A of 
the Z80A-SIOj2 chip are selected through microprocessor output 
0516, which connects channel A with the selected interface. 
The word format, parity, and divide-by factor for the channel 
are specified through output 1116- The specified word format 
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is for receive/transmit words of one start bit, eight data bits, 
and one stop bit. No parity bit is specified because parity 
checking/generation is done by the resident loader or loaded 
controlware, not the channel. 

The divide-by factor established via output 1116 determines 
whether the channel receive/transmit rates are 1/1, 1/16, 1/32, 
or 1/64 the rate of separate input clocks. These clocks (one 
for receiving, one for transmitting) are selected through output 
0616. The selection includes internal clocks of 307.2, 153.6, 
76.8, 38.4, 19.2, 9.6, and 4.8 kHz, or external receive/transmit 
clocks from a modem. Except when reselected by controlware, the 
receive/transmit rates derived from the selected input clocks 
and divide-by factor are the default rates specified by internal 
switches S5-6, -7, and -8. 

The following paragraphs describe the ASCII receiver and ASCII 
transmitter within channel A. 

ASCII Receiver 

To detect words, the receiver searches the serial data input of 
the selected interface for a start bit. Except for the long
line interface, the Carrier Detect and Data Set Ready signals of 
the selected interface must be on for this input to occur. Upon 
detecting a start bit (logical 1 to 0 transition), the receiver 
clocks in the eight bits that follow (least significant bit 
first) and the ending stop bit (figure 4-7). If a word has no 
stop bit, an internal framing-error status bit is set that is 
available to the microprocessor via output/input 1116' 

Once a received word is assembled, it enters a three-stage, 
first-in, first-out buffer within channel A, an internal 
character-available status bit is set, and if enabled, an inter
rupt is issued to the microprocessor. An input 1016 transfers 
the word from the buffer to the microprocessor. 

DATA BIT AS SEEN BY RECEIVER (MAY 
BE THAT OR BE PARITY BIT 
THAT PROGRAM CHECKS) 

LEAST SIGNIFICANT \ MOST SIGNIFICANT DATA BIT\ 

MARKING LINE I START rl-"':'o-""I--I-"""I-..,:~t:-"'Ir---6--Ir---7--~r-S-T-O-P'I-M-A-R-K-IN-G-L1-N-E 

~ \ 
4029-2 

WITH AN EXTERNAL RECEIVE 
CLOCK, DATA IS SAMPLED ON 
THE FALLING EDGE OF THE 
CLOCK (RJI-17) 

Figure 4-7. ASCII Receiver Word Format 

AT LEAST 
ONE BIT TIME 
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ASCII Transmitter 

The transmitter in channel A consists of a buffer register and a 
shift register. A word for transmission is loaded in the buffer 
register through output 1016. If the shift register is not 
busy, the word is then transferred to the shift register for 
serialization, an internal transmit-buffer empty status bit is 
set, and if enabled, an interrupt is issued to the microprocessor. 

In transferring a word to the shift register, the transmitter 
inserts a start bit preceding the word and a stop bit at the end 
of the word (figure 4-8). 

THAT PROGRAM GENERATES) 

LEAST SIGNIFICANT '\ MOST SIGNIFICANT DATA BIT 
DATA BIT AS SEEN BY TRANSMITTER (MAY) 

BE THAT OR BE PARITY BIT 

MARKING LINE I START 1~-o:..--rI--I-"'Ir---T:;t~"I--6-"""I--7~:"Ir--S-T-O-p"TI-M-A-R-K-IN-G-L-IN-E 

~ 
WITH AN EXTERNAL TRANSMIT 
CLOCK, TRANSITIONS OCCUR 
ON THE RISING EDGE OF THE 

4029-2 CLOCK (RJI-I5) 

\ 

Figure 4-8. ASCII Transmitter Word Format 

SERIAL INTERFACE CIRCUITS 

I BIT 

These circuits allow the terminal to interface with a serial
communication device via RS-232-C/CCITT V.24/V.28 signals. Use 
of the SERIAL interface is controlware dependent. The communi
cation circuits for the interface are in channel B of the 
Z80A-SIO/2 chip. Except for the following differences, the 
operation of these circuits is identical to that of channel A, 
which was described under ASCII Communication Circuits: 

• A separate set of microprocessor inputs and outputs 
access channel B like channel A. 

• The receive/transmit words of channel B can contain 5, 6, 
7, or 8 data bits. 

• Channel B has a common receive/transmit rate and has no 
provision for use of an external clock. Also, an addi
tional 2.4 kHz clock is included in the clock selection. 

• The Carrier Detect and Data Set Ready signals of the 
serial interface do not have to be on in order to receive 
data. 
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PARALLEL INTERFACE CIRCUITS 

These circuits handle the information exchanges between the 
microprocessor and the peripheral devices connected to the 
PARALLEL interface. Up to eight addressable devices can be con
nected to this interface in a daisy chain. Exchanges over the 
interface are initiated through input 2Y/3Y16 and output 
2Y/3Y16 and occur in bit-parallel fashion. The following 
paragraphs describe the interface signals and timing involved in 
these exchanges. 

Interface Signals 

The signal definitions for the PARALLEL interface are as follows: 

• Data Line 0 through Data Line 7 - These eight bidirec
tional lines carry the information from the terminal to 
the external devices or vice versa, depending on the 
External Write and External Read control signals. The 
kind of information is defined by the six Address Lines, 
which determine the device being communicated with and 
the function taking place. 

NOTE 

Unless a device is requested to place 
data on the Data Lines, its data line 
drivers must be in the high impedance 
state. 

• Address Line 0 through Address Line 5 - These six output 
lines of ~he terminal determine the device to receive or 
send data and the kind of function to be performed on the 
data. 

• External Write - When active, this control signal from 
the terminal indicates that the information on the Data 
Lines goes to the device defined by the Address Lines. 
The device should get ready to receive data. 

• External Output - This control signal from the terminal 
complements the External Write signal. External Write 
defines the direction flow of data; External Output 
active indicates that the data on the Data Lines is 
stable and that the device defined by the Address Lines 
is to act on it. 
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• External Read - When active, this control signal from the 
terminal indicates that the device defined by the Address 
Lines is to place the requested information on the Data 
Lines. Only at this time can the device turn on its data 
line drivers. 

• External Ready - When active, this signal from the 
addressed device indicates that the I/O exchange 
initiated by the terminal has been completed (data was 
received by the device during an output or placed on the 
Data Lines by the device during an input). 

• Interrupt Line - This line is common to all devices on 
the PARALLEL interface and any of them can activate it at 
any time. Its purpose is to notify the microprocessor 
that a device has data to exchange. When the micro
processor services the interrupting device, the device 
must deactivate this line. 

Timing 

Figures 4-9, 4-10, and 4-11 show the three possible cases of 
interface timing for the output and input exchanges that are 
described next. The microprocessor and interface circuits in 
all three cases start the exchange in the same fashion. The 
difference between cases depends exclusively on the device 
response. All timing is referenced to the PARALLEL (RJ2) con
nector at the terminal. 

The three cases described for an output exchange (no extra wait 
states, extra wait states, and timeout) also apply to an input, 
with the only difference being that the device must input the 
requested data before 750 nanoseconds for no extra wait states 
to occur. 

Output Exchange 

An output 2Y/3Y16 places the data and address code from the 
microprocessor on the Data and Address Lines (shown by the 
drivers going from tristate floating to bipolar state). Fifty 
nanoseconds later, the interface circuits drop the External 
Write signal active low. At this time, the devices on the 
interface start sampling the address code. 
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CLOCK (4 MHz) 
REFERENCE ONLY 

ADDRESS 

DATA (OUTPUT) 

EXTERNAL WRITE 

EXTERNAL OUTPUT 

EXTERNAL READ 

DATA (INPUT) 

SAMPLE EXT READY 

EXTERNAL READY 

-I 250 t-

( ) 

( ) 

~ / I ~ ________ --J 

I 

~'--------'/ 
I >0-/ I-

----------~I----------~(~~: __ ~}~------------
1~.----750----~~~-~ 

--------~:--------~" \_----------I -j j.->O 

NOTE: ALL TIMES I N NANOSECONDS. 

03340 

Figure 4-9. External Input/Output Timing (NO Extra Wait States) 

Two-hundred-fifty nanoseconds after issuing External Write, the 
interface circuits drop the External Output signal active low. 
The data is stable at this time, and the addressed device uses 
the External Output signal to latch the data. 

From the beginning of output 2Y/3Y16' the interface circuits 
force the microprocessor to enter a series of wait states, each 
250 nanoseconds long. This continues at least 750 nanoseconds 
after the issue of External Write. At this time, the interface 
circuits start sampling the External Ready line to determine 
which of the following cases is applicable: 

• No extra wait states (figure 4-9) - If the device has 
raised External Ready 750 nanoseconds after External 
Write, the interface circuits release the microprocessor 
so it can continue instruction execution. 
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• Extra wait states (figure 4-10) - If the device has not 
raised External Ready 750 nanoseconds after External 
Write, the wait states continue until External Ready is 
raised or the following timeout occurs. 

• Timeout (figure 4-11) - If the device has not raised 
External Ready within 54 microseconds (+20%) after Exter
nal Write, the interface circuits simulate receipt of 
External Ready, release the microprocessor, and set the 
I/O timeout status/interrupt to inform the microprocessor 
that the exchange was not completed. 

CLOCK (4 MHz) 
REFERENCE ONLY 

ADDRESS 

DATA (OUTPUT) 

EXTERNAL WRITE 

-1 250 r 

INPUT ------..... - -- -- - ---- -- - - - - - -~--
EXTERNAL OUTPUT OUTPUT 

-I 250 t------" 
EXTERNAL READ 

DATA (INPUT) 
1 

1---750 --..... --:..1 _---I 1--_-.1_1+"-_>_0_-., 

I SAMPLE EXT READY 

-+I 14->0 
-----.~n7~M77Tr.M~ 

EXTERNAL READY 

NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE. 

Figure 4-10. External Input/Output Timing with Delayed 
Device Ready (Extra Wait States) 

03341 
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CLOCK (4 MHz) 
REFERENCE ONLY 

AOORESS 

DATA (OUTPUT) 

EXTERNAL WRITE 

EXTERNAL OUTPUT 

EXTERNAL READ 

DATA (INPUT) 

SAMPLE EXT READY 

EXTERNAL READY 

TIMEOUT STATUS 

INPUT ---------. - - - - - - - - - - - - - - - - - - -.----

-I 250 I-
-----i 

I 
I 

OUTPUT 

~~~---750----~-~1 
I ~--~ 

\.->0 
I 

14->0---../ 
~--

~14~-----54~S±20% ---------~~~ 03341-1 

NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE. 

Figure 4-11. External Input/Output Timing with Device 
Not Ready (Timeout) 

Input Exchange 

An input 2Y/3Y16 places the address code from the microproces
sor on the Address Lines and turns the data receivers on. Fifty 
nanoseconds later, the interface circuits drop the External Read 
signal active low. The devices then start sampling the address 
code, and the addressed device subsequentia1ly turns its data 
drivers on and conditions the External Ready line. 
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As with an output, the microprocessor is forced into wait states 
from the beginning of the operation until the receipt of Exter
nal Ready (no extra-wait state or extra-wait state cases) or 
until timeout occurs. 

VIDEO BOARD 

The video board contains the memory and display refresh circuits 
of the terminal and provides the 4-MHz clock that drives the 
microprocessor on the controller board. The following para
graphs describe the memory structure on the video board and the 
display refresh it performs. 

MEMORY STRUCTURE 

Figure 4-12 shows the memory structure and address assignments. 
The board contains ROM and RAM that serve as program memory and 
RAM that serves as display-refresh memory. 

r-·---, 
I OPTIONAL I 
I RAM I 
L 7 --...I 

------, 
3FFFI6------· .. ,.---'---""""' 

I 
I 

RAM 

100016-------.'---...,.--.... 

I -I 
I 
I 
~ 

OFFFI6--· 

000016--. 
~ L::J----

It CONTAINS RESIDENT DIAGNOSTIC/LOADER PROGRAM 

lIltEXPANDABLE IN 4K INCREMENTS TO A TOTAL 

OF 16K FOR ADDITIONAL RESIDENT PROGRAMS 

DISPLAY 
REFRESH 
MEMORY 

PROGRAM 
MEMORY 

03357-3 

Figure 4-12. Memory Structure and Address Assignments 
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Program Memory 

The basic program memory consists of 4096 8-bit words of ROM 
that holds the resident diagnostic/loader program and 16 384 
8-bit words of RAM for controlware storage. Through options, up 
to 16 384 words of ROM containing additional resident programs 
can be added, in 4096 word increments, and 16 384 words more RAM 
added. The overlap of ROM and RAM addresses is handled through 
the selection scheme described earlier under microprocessor 
instruction fetching. 

The program RAM requires that the microprocessor perform 128 
refresh cycles every two milliseconds to keep the storage cells 
of those chips active. 

These 32 768 8-bit words of RAM store the information that is to 
be displayed. Each bit stored corresponds to a specific dot 
position on the screen. Both the microprocessor and display 
refresh circuits share access to this memory, with the display 
refresh circuits having priority. No refresh cycles by the 
microprocessor are necessary with this RAM because of the 
sequential reads done by the display refresh circuits. 

DISPLAY REFRESH 

The following paragraphs describe the refresh-memory/display 
relationship and display-refresh timing. 

Refresh-Memory/Display Relationship 

There is a direct relationship between the address of the 
refresh memory where data is written and the coordinate where 
the data is displayed. The relationship is: 

• Each refresh-memory address defines a memory location 
where eight bits (dots) of information are stored. These 
eight bits represent eight contiguous dots positioned on 
a scan line, with data bit 0 (least significant) on the 
left and data bit 7 (most significant) on the right 
(figure 4-13). Sixty-four of these dot groups or columns 
exist across the displayable area of the screen (columns 0 
through 63). 
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Figure 4-13. Refresh-Memory/Display Relationship 
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• The upper seven bits of the l6-bit refresh-memory address 
define one of the 64 columns. The lower nine bits of the 
address define one of the 512 scan lines that are within 
a column (lines 0 through 511). Increasing the upper 
7-bit segment by one refers to the next column to the 
right; and increasing the lower-bit segment by one refers 
to the next lower line in a column. 

• The lowest refresh-memory address (800016) corresponds to 
the upper-left corner of the displayable area (column 0, 
line 0); and the highest address (FFFFl6) corresponds to 
the lower-right corner (column 63, line 511). 
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As each refresh-memory address relates to an 8-dot horizontal 
area on the screen, illumination of dots depend on the stored 
bit values. A logical 1 in memory results in the corresponding 
dot being illuminated, and a logical 0 results in it being black. 

Display-Refresh Timing 

The display refresh circuits generate a noncomposite video sig
nal with separate line sync and field sync signals for the dis
play monitor and a composite video signal that is output on the 
rear-panel VIDEO OUT connector. Both sets of signals have the 
following timing: 

• A 34.23-KHz scanning rate making scan line timing as 
shown in figure 4-14. Scanning goes left to right across 
the screen, then retraces left and down to the next line. 

• A 50- or 60-Hz frame-sync rate making frame timing as 
shown in figure 4-15. The 50- and 60-Hz rates are 
generated by internal clocks and are selected via the 
50/60-HZ switch on the power supply. 

::::~~_~------ -_-_-_-...... I'--_______ V_I_D_EO _______ --L_---. 

SYNC----~ L 
]:""+IOI+ ::~NE +102:1 

t SL = SYNC WIDTH = 2.998 uSEC 

tOl = SYNC/VIDEO DELAY= 2.998 uSEC 

t vL = VIDEO FIELD =21.248uSEC 

t D2 = VIDEO/SYNC DELAY= 1.972 uSEe 

=29.216 uSEC (34.23 KHZ) 

03358 

Figure 4-14. Scan Line Timing (Composite Video Signal) 
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LlNE511J Y 
LINE 512 

'(:~ ~L1NE2 
LINE I 

60HZ 50 HZ 

(LINES) (mSEC) (LINES) (m SEC) 

VIDEO WIDTH 512 14.959 512 14.959 

t 03 VIDEO/SYNC DELAY 19 0.555 73 2.133 

t SF FRAME SYNC 4 0.117 4 0.117 

t 04 SYNC/VIDEO DELAY 25 0.730 96 2.805 

FRAME TIME 570 16.653 685 20.013 

03358 

Figure 4-15. Frame Timing (Composite Video Signal) 

The internal modem/DAA (data-access arrangement) board is only 
applicable for PLATO network communications and is selected for 
operation through microprocessor output 0516. The board uses 
the phase-coherent frequency-shift keying (FSK) type of 
modulation/demodulation and operates asynchronously, full-duplex 
on a two-wire telephone line. Major modulation/demodulation 
characteristics are: 

• The analog transmitter operates from 0 to 150 bps and 
generates a 390-Hz signal for a mark (logical 1) and a 
490-Hz si~nal for a space (logical 0). Transmitter power 
is -9 dBm (maximum) to -13 dBm (minimum). 

• The analog receiver operates from 0 to 1200 bps and 
recognizes an incoming signal of 1300 Hz as a mark and 
2100 Hz as a space. The power of incoming signals can 
range from -10 dBm (maximum) to -43 dBm (minimum). Car
rier detect occurs for signals between 1100 and 2300 Hz. 

Connection of the analog receiver/transmitter with the telephone 
line is made through a relay on the board that is controlled by 
the front-panel TALK/DATA switch. Use of the TALK/DATA switch 
is described in Operation, section 2. 
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OPERATOR PANEL 

The operator panel consists of a printed-circuit board that is 
mounted behind the bezel/keyboard cover. Attached to the board 
are: the audible alarm, RESET switch, TALK/DATA switch, six 
LEDs, and the ten selection switches that are behind the protec
tive door. Program access to the setting of switches on the 
board occurs via microprocessor inputs 0016 and 0616. Out-
put 0016 controls the LEDs when they are under microprocessor 
control, and output 0516 controls the alarm. 

TOUCHPANEL 

The touchpanel consists of a mylar panel with sixteen Y signal 
lines in horizontal rows overlaying a glass panel with sixteen X 
signal lines in vertical columns. These X/Y signal lines con
nect to the touchpanel-interface circuits on the controller 
board. When the outer mylar surface is pressed against the 
glass, the intersecting row and column signal lines effectively 
short together and the interface circuits capture the X/Y coor
dinates for transfer to the microprocessor. 

The touchpanel-interface logic operates basically as follows. 
The upper 4 outputs of an initially free-running 8-bit counter 
are fed into a 1-of-16 decoder, which sequentially drives each 
column (X) signal line to a logical low while leaving the others 
high. During the excitation of each column signal line, the 
lower 4 outputs of the counter are used, via a 16-input multi
plexer, to sequentially select each row {Y} signal line for sam
pling. Upon detecting a logical low row signal line, the logic: 

• Delays (debounces) the signal 

• Stops the counter 

• Sets the touchpanel data-ready status/interrupt 

• Passes the current counter outputs (X/Y coordinates) to 
the microprocessor upon an input 0216 

• Enables the counter to continue scanning after the input 
0216 by the microprocessor 
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KEYBOARD 

Except for the SHIFT and CTRL (Control) keys, each keyboard key 
enables a shifted code (SHIFT key in use) and an unshifted code 
(figure 4-16). Either type code is increased by 8016 when the 
CTRL key is in use. None of the actual keycodes are generated 
by the keyboard itself. Rather, the basic codes are generated 
by the keyboard interface circuits on the controller board and 
are modified by the controlling program. 

A counter in the keyboard-interface circuits outputs counts that 
are equal to the unshifted codes assigned to keys. The keyboard 
decodes this output and indicates the state of the corresponding 
key via a Strobe signal. If the key corresponding to the 
current count is being pressed, an active low Strobe signal 
causes the keyboard interface circuits to: 

• Delay (debounce) the signal 

• Stop the counter 

• Set the keyboard data-ready status/interrupt 

• Pass the current counter output and state of SHIFT and 
CTRL keys to the microprocessor upon an input 0116 

• Enable the counter to continue counting after the input 
0116 by the microprocessor 

SHIFTED_ 20 21 22 23 24 25 26 27 28 29 78 30 31 32 38 

CODE m[I]mmwrn[JCJmmm~~fI~ 
UN~~6~ED_00 01 02 03 04 05 06 07 08 09 58 10 \I 12 18 
3F 2C 2E 71 77 65 72 74 79 75 69 6F 70 33 34 35 3C 

~~mmmmwwwQQwl~~).~~~ 
IF OC OE 51 57 45 52 54 59 55 49 4F 50 13 14 15 IC 

~aimQmQ~QQQQ: ~~m 
00 OF 41 53 44 46 47 48 4A 48 4C 5C 16 17 18 10 

28 2A 7A 78 63 76 62 6E 60 7F 7E 70 39 3A 

~1IJ~~}mmmwwQwDCJm~~l~~ 
08 OA 5A 58 43 56 42 4E 40 5F 5E 50 19 IA 

60 

I~ II 
40 

02298-1 

NOTE: SHADED AREAS INDICATE DIFFERENCE IN KEYCAP COLORS. 

Figure 4-16. Keyboard Codes and Legends 
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DISPLAY MONITOR 

The monitor is a noncomposite display that is driven by standard 
TTL/DTL logic-level inputs. The display inputs are line sync, 
field sync, and video information, which are provided by the 
video board. DC power for the display is provided by the power 
supply board. The display consists of deflection electronics, 
high voltage circuits, video electronics, cathode-ray tube (crt) 
and necessary mechanical support components. Adjustments are 
provided for size, centering, focus, brightness, and linearity. 
All adjustments except brightness are factory set, but may be 
adjusted by maintenance personnel. 

POWER SUPPLY BOARD 

The power supply board converts l20-V ac, 50/60-Hz input power 
to regulated outputs of +5, -5, +12, -12, and +55 V. On inter
national units, a stepdown transformer is associated with the 
power supply board to reduce the 220 to 240 V ac to the required 
120 V ac level. The +5, -5, +12, and -12 V power the terminal 
logic circuits, and the +55 V powers the deflection and high
voltage circuits of the display monitor. 

The circuits of the power supply board are divided in two sec
tions, the section that develops +55 V and the section that 
develops +5, -5, +12, and -12 V. Each section contains separate 
transformers and separate rectifier, filter, and regulator 
circuits. The section for +5 V contains an additional 
overvoltage-protection circuit. The circuit automatically shuts 
off all outputs of that section when the +5-V output rises to 
+5.5 to +6.8 V. The +5-Vand +55-V outputs are adjustable. 
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DIAGRAMS 

This section contains the logic diagram set for the terminal. 
Instructions on how to interpret the logic diagrams are con
tained in the preliminary sheets of the diagram set. 
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SHEET 
CROSS MODULE REV 

NO REfERENCE LOCAT I ON NUMBER 

I G 

1 G 

3 A 

4 G 

5 A 

6 000 G 

7 001 C> 

B ~Ol A F 

9 001 A 

10 003 A 

II 004 A 

11 005 C 
N 

13 006 A 

14 A 

15 A 

16 100 G. 

17 101 A 

IB 102 A 

19 103 A 

20 104 C. 

21 IDS A 

22 106 G 

23 101 G 

24 I DB A 

25 109 A 

26 liD D , 
21 III D 

2B 112 E 

29 113 A 

3D 114 G 

31 A 

31 E-

33 C 

34 200 G 

35 201 Go 

Q 

• 5-2 

LOG I COl AGRAM TillE 

LOGIC DIAGRAM SET CONTENTS SHEET 

LOGIC DIAGRAM CONTROL SHEET 1 

KEY TO DIAGRAMS - PHYSICAL LOCATION CODES 

KEY TO DIAGRAMS - PHYSICAL LOCATION CODES 

KEY TO SYMBOLS 

CABLI HG ANO I HTERCOHNECT I ON 0 I AGRAM 

SCHEMATIC DIAGRAM. 9CAS (ASCII 1ST POIER SUPPLY) 

SCHEMAT I COl AGRAM. BCAO POIER SUPPL Y 

SCHEMAT I COl AGRAM. BCAO POIER SUPPLY 

V IDEO CONTROL LER (OABD) EXTERNAL CONNECTI ONS 

SCHEMATiC. DISPLAy' LDCIC CABLE 

DISPLAY SCHEMATIC 

CONTROLLER MODULE (OACO) EXTERNAl CONNECTI ONS 

VIDEO CONTROLLER (OABO) BLOCK DIAGRAM 

CONTROLLER MODULE (OACD) BLOCK DIAGRAM 

SCHEMATIC DIAGRAM. OABD OSCILLATOR. CPU INTERFACE 

SCHEMATIC OIAGRAI. OASO DOT TIMING CHAIN 

SCHEMATIC DIAGRAM. OASD HORIZONTAl TIliNG 

SCHEMATIC DIAGRAM. OAlO VERTICAL TIMING. IEMORY IINOOI TIMING 

SCHEMATI COl AGRAM. OABO IEIORY IINDOI TIMING 

SCHEMATIC DIAGRAM. OABO V IDEO SH I FT RGTRs/IUX. DISPLAY DRIVE LOGIC' 

SCHEMATIC DIAGRAM. OASO SULK IRITEI£RASE. VIDEO DISABLE 

SCHEMA TI COl ACRAM. OASO PROCESSOR MEIORY TIMING 

SCHEMATIC DIAGRAM. 
MEMORY TIMING 

OABD DISPLAY ADDRESS REGISTER. o I SPLAY 

SCHEMATIC DIAGRAM. OASO DISPLAY MEIORY ADDRESS MUX 

SCHEMATIC DIAGRAM. OABO DISPLAY MEMORY 

SCHEMATIC DIAGRAM. OASO PROCESSOR MEMORY 

SCHEMATIC DIAGRAM. OASO DATA SUS TRANSCEIVER. 
MEMORY OUTPUT SUFFERS 

COMPOSITE VIDEO. 

SCHEMA~IAGRAM. OABD PROGRAM.ED EROM 

VIDEO CONTROLLER MODULE OASD POIER. GROUND AND DECOUPLING 

VIDEO DOT TIMING. CHARACTER TIMING AND MEMORY IINOOIS 

LINE TIMING FiElD (50160 HZ) TIMING 

DISPLAY MEMORY TIMING 

SCHEMATIC DIAGRAM. OACD ZSD MICROPROCESSOR. RESET LOGIC 

SCHEMATIC DIAGRAM. OACD uP SIGNAL SUFFERS 
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~ 
I\.l 
\.0 
~ 
o 
o 
o 
-..J 

o 

Ln 
I 
w 

• 

c 

B 

A 

SHEET 

NO. 

36 

37 

3B 

39 

40 

41 

42 

43 

44 

45 

46 

47 

4B 

49 

50 

51 

52 

53 

54 

55 

5G 

57 

58 

59 

60 

4 

CROSS IOOULE REFERENCE LDCIlION 
NUMBER 

202 

203 

204 

205 

20G 

207 

20B 

209 

210 

211 

211A 

212 

212A 

213 

214 

300 

4DO 

500 

GOO 

601 

GO! 

603 

---------

REV 

G 

G 

G 

(, 

Go 

Go 

Go 

Go 

CO 

CO 

G 

G. 

G 

G 

G 

A. 

A. 

A 

G 

D 

A. 

Go 

(, 

A 

G 

3 

LOGIC IlIAGAIoM TITLE 

SCHEIATIC DIIAAII, OACO IIIPtJT lAX 

SCHEIATIC DIAAAII, OAeo 110 CIIIITIHIt 

SCHEIATIC OIAAAII, OACO 110 CIIIITROL, OP PAII£L LED .Sf! & DtlIVER 

SCHEMATIC OIAGRAI, OACO FEITURE SElECT SIITCII£S, 1.0, COOE SIIUNTS, 

SCHEIAI I COl ASHAM, OACD ~ElIDA.O SCANNER & CIIIITACT DETECT 1l1li LO" C, 
I NTERRUPT IAS~ RSTR & ENCODER 

SCHEMATIC DIAGRAM, OACO PLATO XIT SHIFT REGISTERS, C_ CLOCU, 
INTERVAL TIMERS 

SCHEMATIC OIAGRAI, OACO PLATO COMMUNICATIONS CONTROL 

SCHEMATIC DIAGRAM, OACD LONG LINE RECEIVER,RS!3! DRIVERS & RECEIVERS 

SCHEMATIC DIAGRAM, DACO PLATO RECEIVER LOBIC 

SCHEMATIC DIAGRAM, OACD SERIAL BAUD RATE lUX, TOUCH PANEl CONTACT DETECT 

SCHEMATIC DIAGRAM, DACO COl. CLOCK RATE SElECT, KEYBOARD BUFFERS. 
ASCIIIPLATO INTERFACE lUX 

SCHEIATIC OIAGRAI, OACO COIIUNICATION & SERiAl 110 INTERFACES 
LONG LI NE OR IVER 

SCHE~ATlC DIAGRAM, DACD TOUCH PANEL LOGIC X-SCANNER 

SCHEMATIC OIAGRAI, OICO TOUCH PANEl LOGIC Y-SCANNER 

CONTROLLER MODULE OACO POIER, GROUND & OECOUPLING 

PROCESSOR MEIORY CYCLES 

PLATO RECEIVER TiliNG 

PLATO TRANSMITTER TIMING 

SCHEIAT I COl AGRAI, OAOO OPERATORS PANEl 

KEYBOARD 

LOGIC DIAGRAI, TOUCH PANEl (OPTIONAL) 

100EI OPTI ON, TRANSMITTER & Oil 

100El OPT I ON, RECE I VER 

100EI OPTION; POIER, GROOItO & OECOUPlIHG 

MOOEI II NE F IL TER 

2 

LOGIC DIAGRAM TITLE 

LOGIC DIAGRA M 
CONTROL SHEET 2 

CODE IDINI 

15920 
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, 
TYPICAL PIN 

NUMBERING FOR IC 

'0 '6 

2 15 
3 14 
4 13 
5 12 
& 11 
7 10 
B 9 

o 

o 

OABO 

PHYS I CAL LOCAT! ON CODES 

CIRCUIT MODULE LAYOUT. THESE DRAWINGS DEPICT THE 
COMPONENT SIDE ASSEMBLY OF THE TID LOGIC MODULES 
DIAGRAMMED IN THIS LOGIC SET. THE ALPHANUMERIC 
CODES AT THE BOTTOM OF THE SYMBOLS ARE THE PHYSICAL 
LOCATION CODES. THESE NUMBERS CORRESPONOE TO THOSE 
SHOWN INSIDE THE LOGIC SYMBOL OUTLINES ON THE 
DIAGRAM SHEETS. 

en 
LLI 

en 8 
:& (.) 
<I: Z 
II: 0 
C!) -
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o (.) 
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LLI (.) 
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RJI 

TYPICAL PIN 
NUI8ER I NG FOR Ie 

~Dj~ 
5 12 
6 II 
7 10 
8 9 

o 

LOOPBACK 
NORM TEST --

L----,L....J~---

orr 
1 1 
go ~ " C4 C3 

~ RF---:-::----', 
~ ______ ~ c:=J 

L--=E-=6A~----.J1 c..> ~E:..:3-=A_-'1 rP, 12 [SA 

,,---,E~6,,-8 _-,I > E 3B 1 ~ 
EIO 

E88 12 

~F3A 10Q~ 
6========'1 FSB 10 ~ 

F7 

AJI 

gg g I 

~ 0"' ",0 .. ODm BB H9 

o 9 ~::B ~ 
.--=<>--'--------R.::.::J~'--------<>-=--,I 0 r"1--=-o--R-J3---'" ~ @-c:3-

OACO 

PltYSICAl LOCATION CODES 

CIRCUIT 10DULE LAYOUT.. THESE DRAWINGS DEPICT THE 
COIPONlllT SIDE ASSEl8LY OF THE TlO LOGIC MODULES 
DIAGRAIIED IN THIS LOGIC SET. THE ALPHANUIERIC 
CODES AT THE 8OTTOI OF THE SYMBOLS ARE THE PHYSICAl 
LOCATI1IIt CODES. THESE NUMBERS CORRESPOND TO THOSE 
SHOIN INSIOE THE LOGIC SYIBDL DUTLJNES ON THE 
DIAGRAI SHEETS. 

0 
N 
0-
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C/) 

LLI 
0 

C/) 0 
::IE 0 

"" Z a:: 0 
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~ "" 0 0 
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GENERAL LOGIC SYMBOL INFORMATION 

INTEGRATED CIRCUIT LOGIC SYMBOL 

m-140 _ 
B4A _ 

LOGIC FUNCTION IDENTIFIER 
ELEMENT TYPE 
PACKAGE LOCATION ON BOARD 
(PHYSICAL LOCATION CODE) 

TAGGING INFORMATION 

o 
GENERAL P',C. BOARD INFORMATION 

EACH PRINTED CIRCUIT BOARD, UNDER IDEAL CONDITIONS, WOULD BE 
REPRESENTED ON ONE SHEET HOWEVER, DUE TO THE LARGE NUMBER Of 
CIRCUITS LOCATED ON SOME BOARDS, MULTIPLE SHEETS MAY BE REOUIRED 
THE BOARD TYPE IS LISTED AT THE BDnOM Of EACH DIAGRAM SHEET, THE 
BOARD LOCATION WITHIN THE LOGIC CHASSIS MAY ALSO ACCOMPANY THE 
BOARD TYPE EACH SYMBOL ON THE DIAGRAM REPRESENTS A PORTION Of 
AN INTEGRATED CIRCUIT. THE ENTIRE INTEGRATED CIRCUIT OR A DISCRETE 
COMPONENT EACH SYMBOL REFLECTS iHE LOGIC fUNCTION IDENTifiER, 

//

POL'RITY INDICATOR 

/

SIGNAL OEflNlflON r BOARD CONNECTOR 
/ PIN NUMBER 

ODD CD=nJ& 

ELEMENT OR COMPONENT TYPE, AND THE ELEMENT DR COMPONENT LOCATION 
ON THE BOARD, COMPONENT LOCATION IS DEFINED BY AN ALPHANUMERIC 
MATRIX DEPENDING ON THE TYPE Of PRINTED CIRCUIT BOARD USED fOR 
INFORMATION ON THE COMPONENT OR ELEMENT TYPES USED IN THIS LOGIC 
SET, REFER TO KEY TO LOGIC SYMBOLOGY MANUAL, CDC PUBLICATION 
NUMBER B11124DO 

QUALIFYING SYMBOLS 
140 3 -READ ))-1L 34B AB-B 

333 AlL3_3L9 ~ ~ :::MENT PIN NUMBER l 
SIGNAL ORIGIN SIGNAL DESTINATION 

BOARD CONNECTOR PIN NUMBER BOARD CONNECTOR PIN NUMBER 

BOARD LOCATION IN LOGIC CHASSIS BOARD LOCATION IN LOGIC CHASSIS 

1.-____ CROSS REfERENCE SHEET NUMBER CROSS REFERENCE SHEET NUMBER 

ON BOARD, OFF SHEET TAGGING 

IN A LOGIC DIAGRAM SET HAVING MORE THAN ONE SHEET. A HEXAGON IS USED TO INDICATE THAT THE SIGNAL 
IS COMING fROM, DR GOING TO. ANOTHER SHEET OF THE SAME BOARD (NOTE EACH SIGNAL NAME IN THIS 
LOGIC SET HAS BEEN PRECEDED BY A "+" (INDICATING AN ACTIVE HI) DR A "-" (INDICATING AN ACTIVE LO)) 

j +READ o ~~: 004 CD +REAO 
J 

J -WRiTE CD DDS 

C, R, SHT. 004 C, R, SHT. DDS 

ON SHEET TAGGING 

THE SMALL CIRCLES WITH ALPHA CHARACTERS INSIDE ARE USED TO 
SHOW A SIGNAL PATH WITHOUT ACTUAlL Y RUNN I NG ALINE fROM ONE 
POINT TO ANOTHER, A CIRCLE WITH AN ARROW POINTING AWAY fROM 
IT IS THE SIGNAl ORGIN IN DIRECT LINE WITH THE ORIGIN ARROW. 
ANOTHER CIRCLE IS DRAWN WITH AN ARROW POINTING TOWARD IT. THIS 
IS THE SIGNAL DESTINATION 

5-6 

I NTfRVEN I NG 
LOGIC 

RESISTOR MODULES 

fr
REfERENCE DESIGNATION NO 
(ENTIRE MODULE) 

fr REfERENCE DESIGNATION NO 
(INDIVIDUAL RESISTOR) rrVAIUE 

lOCATION Of RES ISTOR 
+5V r-MODULE ON THE BOARD 

R4B.47K,AIO 

004 CD +REAO : 

004 Q) -WR ITE 

C,R, SHT. DDB 

u 

VOLTAGE LEVELS 

ANALOG DR NON-lOGIC LEVElS 

1, NON-STANDARD LOGIC LEVEl 

3, LOGIC LEVElS 

OTl LOGIC OPERATION 

HIGH (LOGICAL 1) = +1,6 TO +~O VOLTS 
LOW (lOGICAL D) = DO TO +0,4~ VOLTS 
SWITCHING POINT = +1,1 TO +1.9 VOLTS 

TTl LOGIC OPERATION 

HIGH (lOGICAL I) = +1,B TO +~,O VOLTS 
lOW (lOGICAL D) = O,OV TO +0,45 VOLTS 
SWITCHING POINT = +,B5V TO +1 9 VOLTS 

SWITCH MODULES 

~<>-
S1-1, B4 

11' '"U,,"' • '" "" MODULE ON THE BOARD 

SWI TCH POS I T I ON ON MODULE 

REfERENCE DESIGNATION NO 
(ENT I RE MODULE) 

& = AND 
I = OR 

I = INVERTER 
X-Y = X(INPUTS) DECODED OR 

ENCODED TO Y (OUTPUTS) 

X/Y = X( INPUT LEVEl) CONVERTED 
10 Y(OUTPUT LEVEl) 

NON-STANDARD ABBREVIATIONS 

MISCELLANEOUS INDICATORS 

TEST POINTS 

THE CLASS DESIGNATION LETTERS 'TP HAVE 
NOT BEEN SHOWN ON THIS LOGIC SET THERE-
fORE. THE TEST POINTS APPEAR AS fOLLOWS 

T 
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AC ENTRY PANEL 

PI" 61408867 

50 H~O~;: ~~~:5427,L.1 ---1----------' 
60 HZ PIN 15165428 

POIER CIlHIIECTOR 
CABLE ASSEl8L' 

PIN 61408969 

OAOO 
OPERATOR PANEL 

ASSEM8L Y 
PIN 90460877 

CR NO 300 

KEY80ARO 
ASSEMBL Y 

PIN 51940851 
CR NO 400 

r - - - - - - - - ;C-;;-P;L- - -, 

I ASSEM8U I 
I PIN 15632062 

CR NO 500 I 
BII I 

I 

A 

I I """00 R •• AeM. I I 

I 
I 
I 

OAGD 
MODEM LINE 

fiLTER 
PIN 90446240 

CR NO 603 

OPTIONAL I 

AC ENTR' 
CAlLE ASSE.BLY 
51 HZ PIN 8140902 
60 HZ PIN 8140896 

Cll 

3 

9CAO 
PJln SUPPLY 

CR NO 001 , 002 
ASSEIBU 

PI" 90446204 

TRANSFORMER ASS' 
PIN 51918790 

50 HZ UNITS ONLY 

OACD 
CONTROLLER MODULE 

CR NO 200-214 
ASSEMBL Y 
90460881 

LOG I C SI GNUS 
CA8LE ASSElBL Y 

All I PIN 61408025 
CR NO 003 

SER I AL CHANNel I NlERF ACE 
CR NO 006 

PARALlEl CHAHMEl INTERFACE 
CR NO 006 

ASCIII1'LATO C_1:ATlONS INTERFACE 
Cft NO 006 

131P3 

2 

8R1GHTNESS CONTROL 

DC POIER 
CABLE ASSE.IU 

151 PIN 61401024 
~ 

811 

DISPLAY LOGIC 
CAlLE ASSEIBL Y 
PIM 61401107 
Cft NO 004 

BP2 
812 

VIDEO OUTPUT 
CAlLE ASSElBL T 

11411P4 P/II 61408444 
OAlO 

VIDEO CONTROllER 
ASSEIBU 
10441288 

CR NO 100-114 

CABLING AND 
INTERCONNECTION DIAGRAM 

CR NO 003 

coot JOINT 

15920 

VIDEO OUT 
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o CD 

C35 33 
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b~033 1 LIDO V 

CRI CR2 C3l C38. T· 02 Tc;02.1000V 
1000V 1000V C36. i~ 

CR3 CR4 1000V 
P . .1I 51940601 

• T1 

RI.4.3.n.10% -~ 
CRl R2 oj 

4l0k H' .100V.Io% R66.100.21 

H ;250V;!15% 

• R3 
600 ,~3 
51 D. 

R55. 200k.1 m CR5 +10%C4 .. 1101·100~V 

IN5615 60OY. 
IA 10% 

~;g,~" .. j R4.1.3.1/21 

R5.1.3.1/21 

-- .-l 
R6.1.3.1/21 Rl.43.5W.IOS 4-[ 

CRS 

R8.1.3k 

H~ 
100V.!10. 

R911- T/21 

ff~:;11DO 

CR8 

IN5818.1A 
5 

-
RIO.4.lk CR9 

6 

~i=J -10+100% ~5100~92 

~~JJ RII 
1.3k 

R53.3.0k 

NOTE: 

& )1-1 Alii 12-1 ARE TIED TOGETHER. 
J1-2 AND 12-2 ARE TIED TOGETHER. 
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c o 

<As}--=!h!C::!!'u~::L--t::::::::::::-::,I:'tlt>f~S5---1f-'9------------------------___ --.:.+�:..;2-'M~H::.Z __ ~ AT 104,105 

13 GJ 2435 
@ PULL UP R27 

+9'8X 

AK 
>---'7r-------.-+----'-'I'-:"t> G HIB T7 

~H}--~~~~-~~4--~1~4~K ~1 ___________________________ ~~~12~MH~Z __ ~ 
\' ~~ AU 104,105 
~ 
~ 

.pn RE5ET A 

+5V 

t R1F 1k HI> 

6 

I 4 c--
4 5 3 5 

,..2. GJ 243S L-J."t~~ ~:~S 
'-j_+..LI-bp G H6A lJrlli2 GK 

~-+-1-'5'-lGK 6 15 ~~ 
...... -+---+....!.L.Af~ 

t-_______________ ~-~--JI~0~--~9L---------~+4~MH~Z--~~~2 200 

+----:-:IIC!.j1 ~J 2435 

+-_--,-ll~ G~ H48 

14L-~ 

;----- ···-1-1 ..... 1..J.'3bf~,.-5 -11( I l 
CO 175S ~: l 

I RC H3A 6 L.j_-Li?y~o 1155 
II I.:i H3B 

E}-~+~ME~M~R~E~OU~E~5T~-+__+----.-----~~-----~~-~-~13U·~~RR' ~8~------1 __ ---~~U--_< ~II IT 

~ ~WAIT 
AI 

1485 13 STATE 
12 f30 

AV 

10 S 

rlTli~ 175Lt 
1 R 

G4B 8 UN8LANK 
AW 1 

~T6 

AM)--'.;'----It=t=================:;:tt~ 

4R5 

~2: CO 115lS 
C G4A 

I R 6 

I C rR RGTR 
520S 

G6 

L-_~+-~-~:~~~8 I 
L..----++~-~9~ 

5 CD 7 

r-_~12~~~~liL-+_~~ __ ~~-------------------~~--~ +CT2 
~CT2 ~ 11 

,------!- CD 

~~~I~~4~-,-~~----------_------------~~--~o.o 
+CTI -\ID BE 
-CTO 

-@ +CTO 
~ 

o 

109 

109 

103 

103 
104 
103 

104 
103 

62940007 
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CW) 

'lit 

101 

105 

101 

105 

101 
101 
101 

101 

101 

101 

101 

5-20 

@ 

CJ 

AV 

CE 

AX 
AP 
BC 

BE 

AR 

BG 

Q 

-UNilANK 

-lAST LINE 

-F CLOCK 

(PUll-UP) R1-5 

+l UNBlAN! 
+T4 
+CT2 

+T6 

+CTI 

+11 

+CTO 

Q 

() 

X ..... Yl 1 

d'W15 1 

td= ;~ 13 

3 CO 

= J 16 CNTR l 
15BlS 

~~. ~&GI 
1U &C 

L~I 2+1 
I R 

X~:l 1 J 
f! CO 

II 
11 CO _ 
13 

CO 
1-CO 

jl6 CNTR l 
158lS 

~ 

f ,---L 
9 

1U & C 

~ 1 ,2+1 
R 

X7,vl 1 2J 
~ 

CO 
II 
12 

CO 
13 

CO 
CD 14 

J'6 CNTR l 
158lS 

10 

~:: 7 
9 

2L & C 

~ 1 2+1 
R 

II 

o 

& 10 
14BlS 

9 F3G 

15n ~118 
2 64 

32 
3 16 A255 

:~o 6 4 
2 

pb' 14 & G 

~ = IM5623 
H1 

9 

8: 1 
12 

+ UNBlANK VIDEO 

-t L 29 

+F SVNC 50 
+ 

+F SVNC 60 
+L570 

-ClR PROC WINDOW 

+SET OM START 

-SET OM START 

-(CII. TI) 

BH 

BJ 

i Bl 
BM 
BN 

BP 

BU 

BR 

BS 

104. 105 

105 

105 
105 
105 
105 

104 

104 

104 

104 

~ 0 
Q N 
w C>
o It) 
8 ~ 
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102 

102 

106 

, 03 

101 
102 

101 
102 

103 
100 

103 

103 

103 

108 

100 

101 

100 

100 

100 

100 

100 

IOJ 

1 DO 

Of 
~CTO 

BO 
~CT2 

® ~V IDEO 0 I SABLE 

@ 'UNBlANK VIDEO 

'11 AR 
AU 

~12 MHZ 

AD 
'T2 
'12 MHZ 

AT 

@ ~ CTI • Tl I 

PUL ~L1P R ~. 
W 

BP 
ClR PROC I I NODI 

'SET OM START 

~S£T OM START 

OM TB 

f 
+MEM ACT lYE 

DB 
- PM r8 

R 
+REO lATCHED 

I REf CYCLE 

<D +REf CYCLE 

+MEMORY REOUEST 

+Nl 

<ill.) -ROM READ 

(r 
ADO +A15 

Q 

62940007 D 

1 

10 
1401S 

F6C 

4 
S 

, 
3 CO , J,S 

I "I R C 
EBA 

+OM REQ I I 
10 9 

12 ~O msl 11 

~8 

rIO 9 

~S 'l 11 CO 11,S 

13 "RC ElB B 
"'-----' 

4 • ...-------, , 
S 

L..ftCo ms 
~ C E1A 

I R 

~DM Rll I 

2l~D 1J5sl 
,3" C E6A 

R 6 
"'-----' 

10 
1 

S 
CD I J5S 

9,~ II C EBB 

o Jl01"S f ~ 11 , R 

I FAe 
~ 

13 

JIll 11 Ims 
F6D 

AI> ~ 6 148S 4 
BliB 

3~r-n 1 

1 1148S ~ 563S 6 9 
BIIA 4 All 5 10 

5 4 11 

31>-14-NC 
AI4 3 4 l~NC 
A13 2 2 I~C A12 1 1 o 15 

+5V ~3,Bl0 RIlE,3,3UftW,BB 6 
4""'0 R1I0,3,3',I/11W,89 5 

-3'"'U-
RIIc,33"I~I,B9 4 
RIIB,3,3"I/IIW,8B 13 

.., 
2 

I I 

Rl1, 3,3', I /4W, 89 
'---"'VIA 

o 

~ 1 140S 
fBA 

13 140S ~ BBD 

I 

12 
I 

14BS 13 
II BIIO 

ROM 
SELECT 
SII TCHES 

~.--,-
1 2DSlS 
3. A9 
4 8 , 
6 

'fffi 
'---

~IOAO EVEN BITS 

~IOAO ODD B' TS 

,PROC I I NODI 

PRDC OM CYCLE 

'PRoe OM CYCLE 

+OM START 

+PM START 

-(-REf ."15) 

~(ROM • REF) 

~ROM 1 SElECT 
ROM SHECT 
~H"Mstl': 

ROM 4 SElECT 

ROM 0 SElECT 

+ROM SELECT 

@ 10, 

(iii) 10, 

BV 

Dr 

BX 

® 

@ 

CA 

-ill 
W 
:ill 

CD 

I DB 

106,1 DB 

108,111 

108 

10J 

101 

10J 

113 
113 
113 
113 

113 

109 
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CI) 

t02 

104 

112 

102 

104 

103 

102 

Q u 

+12 MHZ 

-LOAD 000 BITS 

+OBll00 .. 15 

IS 
13 
11 

01 

-12 MHZ 

BT 
-LOAD E YEN BITS 

IL ..... __________ +~V~IO=EO_,CO 112 

14 
12 
10 
08 
06 

~------~V~IO_E'?~ 005 

~).ill=l. 005 

0 
02 
00 

BH 
+UNBlINK Y IDEO 

+L SYNC ® 
+5Y 

+50 HZI 

001 
-L SYNC BJ2-4 -~~~-------------------------~~~ & ,~6-~-------------~).~3 

e : ':11 • r--'>-'"'" 005 
005 

R4. 33. Hl1 
BJ~ -60 HZ 

002 

+5Y 

103 +f SYNC 60 
+f SYNC 

R2E 103 
+L570 lk 103 +L685 

06 103 

102 AY 
-f CLOCK 

103 BJ 

o 
5-22 

-fSYNC ~ 

~ }-.lli.=.5 

(PUll-UP) R2E 
CE 

-f SYNC 
CG 

+LAST LINE 
CH 

-LAST LINE 
CJ 

005 
005 

103.106 

106.112 

lOB 

103 

112 

62940007 



112 

112 

203 

N 112 

109 

101 
113 

105 

105 

lOB 

101 

107 

108 

~lfJ 
'0 BUS CO .. 01 L 15 GO +OWR 00 ... 07 

('" J: NUl -=-.& 189lS 

0; 2 1 1 4 01 

06 .-+ 0 Ell 06 5~1 

~ o El7 
05 ~ 12 05 

13 
04 --Ii o £11 04 r;------ 9 

03 r'4- DEll 03 2 r-- 4 

t-;L 
1 

02 o fll 
02 ..lL r;:---

01 ,..---.+ o fl 1 
01 I I~ 12 

P 00 II ~9 00 

~ ; fll 

4,--s----,5 

® +000 2 CO 1 l5lS 
BJ"d) iUl~ W E 3 C 05A 

I R '5V 

WRITE . ONES -t R20 1 II. 06 

S2 Bl0 0 d 

:~ ro 
"ZEROS II '5V tR2C Ik 06 P 

~ HT '002 ~O 175lS 
11 C 05B 

® 13 R 8 
~ 

AJ PO RESET 4 
S '00 

~D ll5LS ~ 
H 

R2E (PUll-UP I C B5A I'BlS 13 
CE 1 R 6 11 C.O 

10 9 
S 

-f SYNC ~~ CG 11 C SS8 
13 R 

'R 2 CO 115lS 
-OM T5 3 C C5A ER 

1 R 6. 

10 9 

t ::£0 115lS~ 
'--

13 R C C58 B 12 ,--,---, 

1114~LSbll 
13 BID 

~ 4 140lS 6 
" F6B 

~11 2 
-D 1 SPLAY MEM IR OB-15 12 " UOLS & 

3 <!!> ClO 140LS 
1 ClA 

10~. 

-DISPLAY IEM IR 00-01 ~ ~ C1C ~~1. 6 

EV 
+01 T2 4 lmS r 

NOTE: 

o 

62940007 D 

.& CONTROL BLOCK INPUTS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
IDENTICALLY TO MUX LOCATED AT Ell & FI7. 

o 

~ 

iCR) 110 

-VIDEO DISABLE 
CT 104 

-BULK liE @) 108 

~ 

\;;.;;J 
109 

-ClR 01 RGTR 
CV 1 DB 

'BULK BUSY ) BJI-21 202 

.JlII .. 11IL,. ® 110 

-3! 1ft 0Q..j)1 110 
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N 

100 
100 

100 

104 

100 

100 

104 

100 

10 0 

C 
R 

A 

Bl 

Q 

J 

<D 

S 

4~ 
4~ 

10 
10 

10 4 81 

+ 9B 
+REQ LATCHEO 

+OA 

+PM START 

-A 14 

+.R ITE 

-jROM+REF J 

WRITE 

+AOO + 115 

+MEM ACT I VE 
R • A15 

-PROC OM CYCLE 

10 
(N) (PULL-UP) RIH 

0..]" 

204 8J.l.:1.I4 ROM ENABLE 

o 

5-24 

';;';c-----' 
1---" R ~ 

l!J 52 OS 
08 

CO 

~ ~ 3 

~ r-co--~ 6 

12~fl 

9) 1 C ru 520S 
01 

r---'1- CO , 11 

~ rc-o- f1---
4 reo--- r?,,-

~rco- I; 

~ J 

A14 

A 13 
A06 
A12 
A05 
All 
A04 

A10 
A03 
AOS 
A02 
A08 
101 
AOl 
AOO 

A09 

3" 1 
146LS 

4 

H16B 

2~ I J 140S 3 
1 B8A 

~ 

~10 -PM RAS HI 
OA 8 148S 

C4C 
-PM T8 

OB 

5 
1 -PM RAS LO -GV 6 

148S 
C4B 

11 
& 8 -PM CAS HI 

~ 81B 

13 

~ 1:IS ~2 -PM CAS LO 

~ 
1 r---

& -PM WRITE HI 

t±::i JW 
4 t--

9 & B -PM WR ITE 10 
~ 143S 

il.. 09B 
'------

'E( 15 GO 

lUX -=.& 189LS 

14 1 1 12 06 

o 812 
2 ~4 05 
3 B12 
~1 04 

6 

+7-
~ 03 2 1 1 4 

3 0 B13 
1~ 02 

1~ 
5 1 1 1 01 

6 0 B13 
11~9 00 

10~ 

+PMA 00 + 06 

~ +YG3 3 
13 1 Gf 

, 

OEMUX 
525LS 
06 

I 4 -OM RO OB-15 
1 

2 5 OM RO 00 01 

" 1 ~ NC 
0 ~'NC 

15 ~ ~ NC 

L.!.i...t 2 lli NC 
1 -0 I SPLAY MEM WR OB-15 
0 9 o I SPLAY MEM IR 00 01 
~ 

~ 12 143S B -ROM REAO 

: ~ cIa 

NOTE : 

&:, CONTROL BLOCK INPUTS IRE SHO'N ONLY ONCE, BUl ARE 
CONNEC1EO 10ENTICALLY TO lUX AT 812 & B13. 

00 

OE 

OF 

OG 

OH -

• 
X 

OL 

111 

104 

111 

III 

III 

111 

111 

111 

111 
112 

106 

106 

104 

c.,:) 

~ 0 
Q N 

§ 
0-
~ 

C(!) 
m~ 
~::E 
O.i= 
::1>-
~o:: 
0::0 
C)::E 
~W 
C::E 

52~ 
~(/) 
::I(/) 
!LIW 
XU 
~~ 

CL 
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c 0 <t 

+OA 00 .. 14 
OY 109 

14 
13 
12 

106 @ -CLR OA RGTR 

105 
+LAST LINE 

CH 
W-

106 -BULK W E 10 e." .. 
11 ~~ 
09 

~O-
0'(") 

B 8~ 

QO: 
IDI&I(!) 
C~Z 
0(1)-

.-::lE 
:Ii(!)-
CI&I~ 

OJ ~~>-
06 (!)(I)~ 
05 ~(I)O 

QI&I::lE 
~I&I 

~g::lE 
!;(C>-
:Ii>-C 
I&IC...J 
:J:...J1l. 
Ull.~ 

OJ (I)(I)Q 
N 02 is N 

01 
00 

104 
+PROC OM CYCLE 

BX 

+gB 9 
100 C -PO RESET 1 
101 AJ 

+OM T7 
EP 109.112 CO 

CO 
6 106.112 

CO 
10 

11 

13 -OM CAS 08-15 
ES 110 

100 
+8A 

-OM CAS DO-OJ 
ET 110 

-OM TB 
EU 104 15 

CD 

12 10 +OM T2 106 CD EV 
11 EW 109 +OM START 7 104 BY CD 

+ -OM T 
109 

10 -OM RAS 08-15 
EY 110 

-OM RAS ~O-OJ 
EZ 110 

62940007 
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104 
lOB 

100 

108 

lOS 

100 

104 

102 

102 
100 
lOB 
lOB 

104 

~ EW 

Y 

CS 

N 

A 

W) 

~ EX 

BW 

5-26 

Q 

+PROC WI NOOW 
-OM T2 

+AOO .... A15 

+OA 00 .... 14 
AOB 
AOI 

13 
06 

AOJ 
AOO 

11 
05 

AOS 
AI4 

11 
04 

A05 
AI3 

10 
.OJ 

A04 

09 
All 

01 

A03 
All 

OB 
01 

A01 
AIO 

OJ 
00 

14 I & 
3 

1 1'40LS 
F6A 

AI5 
II 

+ROM SELECT 

'bIT--t +WAIT 2 J140LS 3 
C31 

WA T STATE 
MEM ACT I VE 

+OM 17 
+ -OM T2· OM TB 

-PROC OM CYCLE 

Q 

CJ 

'~ 14~0 
t MUX 

508l S 
+OMA 00 _ 06 

'fA' 
GI3 

3 3 I 

110 

4 2 
5 J 06 

I 
6 

0 

~ ~ 
11 
II I 9 05 

10 0 

~'--
-= 

!~ '~ MUX 
50BlS 

3 GI4 

4 3 I 

-" ; J 04 

r+;-0 
'iiI---

I 3 
II 1 9 03 
10 I 

r~ 
~ 2 1 G3 

'1i( 50BlS 
015 

13 3 I 

t~ 1 9 01 
I 

10 

--tl} 
0 

~ 
5 1 J 01 
6 I 

H--l-- 0 
~ 

-= 

~ 
1 G3 

14 1 --
I GO 

MUX 
508lS 

13 GI6 

11 3 I 

I 
2 

9 00 
I 

10 0 

~ "J-
2 
I 
0 

'---
106 

,,~ ~O 
MUX 

508lS 
13 B3-

~31 
11 ; 9 S 

I -ClR MEi WAI T I 0 148LS 4 FH 5 F3B 
100 

3~ 
2 

r-.i I J 

P. 0 
I 
~ 

o 
62940007 



109 

108 
108 

106 

108 
108 

106 

106 

Q o 

+5V +12V 
+OMA 00 .. 06 

t9 t 8 
~ 

x .. y 
06 13 g 8192 
05 10 4096 
04 II ~ 2048 Cl0 
03 

~ 1024 
0' 20 >12 

~ 256 
05 ~ 128 

~ 64AI6383 -
- ~ 32100000 
~ !fit" 16 

~ 8 
ff,O • ~ 2 

~ I 

EY 
-OM RAS 08-15 • I.-
-,OM CAS 08-15 15. & CI 

ES 

~ 
~ 
~ 

C2 

-OM WR 08-15 
& C3 

CY l-!, 

& 1 MEM 

r 
4116 

01 2 F9 
06 2 FlO 
05 1 f11 

7 , 
f13 

02 2 f14 
I , , 

00 , 
"n 

J;6 J: 
+5f9 +t: 

'''Y 06 13. 
~ 8192 

,05 10 1096 
,04 ~ 

03 12 ~ 2048 

,JIZ ~ 1024 

,01 1 ~ 511 

• DO 5 .gg.. 256 
C20 128A1638 

'-- C'1i1 64 100-0 
"--- ill 32 
~ m 16 c;o B rn • rn 2 

~ i 

@ -OM RAS 00-01 4 :::--
-u. ,., uu- 1 & Cl ill! 

~ 
-

f-cl & 

'--

-OM WR 00-01 & 1x3 
CZ L-t-

&1 MEW 
4116 

01 1 E9 
06 lu 
05 Ell 
04 Ell 
03 2 E13 
02 4 
01 E15 
DO 1 16 

J;6 -tVI 

+OWR 00 .. 01 
(eR 

NOTES: 

& CONTROL 8LOCK I NPUTS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
IDENTICALLY TO MEM LOCATED AT F9 THROUGH F16 

& CONTROL BLOCK I NPUIS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
IDENTICAllY TO MEM LOCATED IT E9 THROUGH E16 

c 0 

62940007 B 

I' 15 
I, 14 

13 
12 

14 II 
10 

I. 
OB 

I. 07 
14 06 

I 05 
I. 04 
I. 03 

01 
01 

I. 00 

+OM OUT DO .. 15 
) 111 
~ 
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N 

107 

107 
107 

107 

107 

107 

107 

111 

H 
~ 

00 

OF 

OC 
OE 

OG 

GO 

5-28 

Q 

+PMA 00 ... 06 

PM RAS HI 
-PM CAS HI 

-Pi WR ITE HI 

PM RAS LO 
·PM CAS LO 

Pi WRITE LO 

+0 BUS 00 ... 07 

o 

+5V +12V 

t9 t 8 
X ... y 

06 13 .gg.. 8191 
05 10 
04 11 ~ 4096 

03 11 .gg., 1048 

01 6 
.gg.. 1014 

01 7 ~ 511 

00 ~ 156 
gg.. 118 

'----~ 64 A 16383 

- C10 31 AOOOOO ittt 16 
~8 
~4 

10 1 
~1 

4 '=:--
15 & C1 

rg f--
~& Cl 
F--

& poC3 
3 

L----1> 

&l MEM 

r 
4116 

07 1 010 14 
06 2 14 
05 1 

011 
011 

04 1 013 14 
03 1 14 014 
01 u, 14 
01 2 016 14 
00 1 017 14 

*'6 J: 
+Y9 +i ;V 

06 13 
X ... y 

05 10 ~ 8191 

,04 ~ 4096 
1048 

03 12 fWo- 1024 
01 6 IC20 512 

,01 7 IC20 156 ,on 
~ 118 

'---- Cl0 64A16383 
'---~ 31-----

~ 16AOOOOO 

~ 8 

I 
~ 4 

rlli- 1 
Cl0 1 

4 '=:--
15 & C1 

~ 
f--

& Cl 
F--

& poC3 

LJ
lMEM A 4116 r 14 07 2 .10 

06 2 C11 
05 2 C11 
04 1 C13 14 
03 2 14 C14 

14 01 CIS 
01 1 C16 1 
00 1 ,,7 14 

~6 +' 
5V 

CONTROL BLOCK INPUTS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
I DENTI CAll Y TO MEM LOCATEO AT 010 THROUGH 017. 

CONTROL BLOCK I NPUTS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
IDENTICAllY TO MEM LOCATED AT Cl0 THROUGH C17. 

11. MEMORY 010 THROUGH 017 IS OPTIONAL. 

Q o 

07 
06 
fi 
04 
03 

.-'" 
01 
uu 

07 
06 
05 
1i4 
03 
01 
01 
00 

+PM OUT 00 ... 07 

c.,) 

~ 0 
N 
0-

S ~ 

0 
CD 
et>-o a:: 
~O 

:I:~ 
etw 
ffi:l: 
eta:: 
-0 OU) 
uU) _w 
!;tg 
:I: a:: 
wll.. 
J: 
u 
rn 

JlGi) 111 

ct 

62940007 B 
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103 

110 

108 

104 

106 

106 

111 

113 

100 
100 

102 

105 

R 

~ 

® 
@ 

® 

~ 
GB -

~ 
~ 

® 

-OM T5 

<OM OUT 00 _15 

15 
14 
13 
12 
11 
10 
09 
08 
07 
06 
05 

"' OJ 
02 
01 

_uu 

+[}M 17 

<PROC OM CYCLE 

-OM RO 08 15 

-OM RD DO 07 

"PM OUl 00 .. 07 
I 

<ROM 00 .. 07 

~ 

MEM ACTIVE 
-WR 

+l SYNC 

PULL-UP) R2-5 4 S 
1 05 (CC!G;)--=-~F -"S!;!YN"'C;.--______ f_H 
I 02 (a3!B!~_--'-L--'S"'Y"'NC'--------f_r:_l> 

102 ~,-=:.SYc.:N::..C-----t----

101 QIY-,_-.:.-:15'----__ 

62940007 B 

(J 

11 
IJ C 
IJ F 

-=.11 RGTR 
74lS374 

13 12 15 
I 4 r¥o-%iH 15 14 

'f-foiiti I G 13 

1 3 t-coGiiif " 12 

8 l!.Q.. '!!' 9 
11 

7 rco--GitF 6 10 
4~ 09 

3~2 08 

:! I ~E~F :: . u7 
06 

171-IIT-Eff,16 u5 

18 CO E18 F 19 -"" 
8~9 UJ 

7~6 UL 

4~5 UI 

~2 uu 

4 

_~6 C3B 

~r 

01 
00 
05 
04 
OJ 
02 
01 
DO 

4 & 
6 

5 5 
140lS 

BIB 

R8, 1', B1 

NOTE 

.11 CONTROL BLOCK 
ARE CONNECTED 
& G18 

~ 
1-" IJ F 

RGFR 
74LS374, 

018 
07 15 18 CO F 19 

14 17 rr---r 16 06 
13 14 To-r 15 05 
12 ~12 04 
11 ;~2 03 
10 02 
09 7~ 01 
Utl 8~_F 9 00 

L""-

~ 
IJ F 

RGTR 
74\?374 

07 18 18 19 07 
06 17 CO 16 06 
05 14~15 05 
04 13~ll 04 
03 3i=±2 03 

.UL 4-:--r- 5 02 
01 7~6 01 
DO B -l*---~ 9 00 
~ 

~, 

11~tf2 

~ 74lS245 
Bl B 
IJ -- 2 18 .... 

3~ -- 17 -.- 4 1 16 -- 5~ 15 -- 6~ 14 -.... 1tC=I 12 -.... 13 -8 T--i" - -"rr--t II --

+5V 

R5 680 84 

I NPUTS ARE SHOWN ONLY ONCE, BUT 
IDENTICALLY TO RGTR LOCATED AT E1B 

+0 BUS 00 .... OJ 
GO 

+[) BIT 00 ..... 15 
: bL) 

+001 
)~9 

+006 -----,)~ +005 ~7 
+004 

>>W-+6 +003 
»:~:::: +002 

+001 ~>BJ1-43 
)~i2 +000 

I +000 A 
+[}O\ 

AU 
... 002 

A 

I GS III 

105 

201 
201 
101 
201 
201 
201 
201 
201 
106 
106 
106 
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... 

-

N 

-

o I o 

!+'Ie
..,.,A"��ir-__ ---;1;.;,(� 1 04B 
..,...:;-;.;' U5-__ ~lm9 1024 

A09 11 511 
AOB 13156 

..,.-i:~~:;------:r!1 ::8 
I ... -n. A u:i-____ -TI 31 m~, 
.... -n; A844r-____ ~ 16 AOOOO 

AUJ 5 B 

I ... -n. AUi-' ____ -TI 4 

I .... "'T 'A"'UO'OC--~ 1 
-ROM 4 SELECT I ... ..::.::"----,.I.,.-B-"j~ 

I 04 X '\-=--'-==--------------._-----~-~;,;r"'l & F 

-4- ~ 
1732 

A 17 07 
~r.-:16;---"'06' 
r-----rr I 5 05 
r-----rr;-;-;14r-_;;;04,,1 r----'ii' I 03 
~'~:71--~0~1-J 

+ 
~r--

:~~~::~:::::~11~;:~: 
.'"' 11 511 

:~:~ :~:::::::~~;~: 
1'-';:; AA ° 0,,65-------'rl;i A1m 
I""'"", A 04 ______ 4,,; 16 A8000 

A03 5 B 

I'-i1AOr,-1--____ 'i-l6
7 41 

Aul 
A08 B I 

r __ "..-'>IIBf-& 
~ F 

-4- J1!UEM 1731 
AI6 17 07 

-----*"'10;---"...-'''· 1 

~Ffl-'---..:..;..,uu'l 

104 W)--~R~OM~3~S~EL~E~CT~ ____________ ~------------------------~--tr--" 

All 'T+Yr-
.... -mr---~1~1 104B 
.... -,,,.:-'" ____ --'1-"-19 1014 
1 ... .:;A;;;09;.-----!1"'"1 511 
1 ... .:;A;;;08'--__ --'l+-13 156 
.... ..;A..,07i-____ .;..j1 11 B 
1,.:;A;;;06'--____ -"-j 64 
.... ,A ... 85;-____ -7-I3 3 1 A19~~ 
.... "TII' 'U4,--____ -n4 16 AOOOO 

1 ... -', 'A~UOJ2i------"-j6 : 

..... ..; AA'" 00"; --------51; ; 
104 -ROM 2 SHECT I B t-:-

)-~~~~~------------~------~~2~0~~ F 

-4- MEM 
1732 

AI4 100 <<IS )oI,;,+A.O.O.-... A.15 _______ , 17 07 
~ 1-;-;16:---"'86",1 

~15 OS 
~1-T.14;--_;....U' .. I----fr 13 03 
~II u, 
I----fr 18 0 I 

184 
-ROM I SElECT 

rx:;-yr-
All 21204B 

1'"-A,.,I,;.0----~1,;;-j9 1024 
1,--,A,.,0,,"9 ____ ..;1~2 512 
1 ,..;Ari°ii-B ____ ..:2-"-j3 256 

1 '-~ri° ut"'; ------irll :~ B 

.'-Ai10::;~------7l4 ii !~~~~ 
A03 58 
A02 64 
AU, 71 

r-----rr h-14;-_""~~""1 
: AFh;i-1 -~02Y1 
r---Tr hllJ--",O 1,...1 
~}-=-'_....::.:Oo'-"l 

y:;;yr
I'-.;:A"II.-__ --7;2Ii;--12 04 B 

I.'.:;,A '",,;",;----~;;;;.,; W 
AOB 23 256 

'-7AO;;;7r-___ IrlI2B 

'-+::;;;;'------i3rl;~ A4.m 
I. ,.:;A"'04,-____ 4.:-1 1 6 10000 

A03 , B 
A02 6 4 

'\ '"--.A"OO,-----,,; ; 

184 y~-~RO~M~O~SE~L~EC~T----------------------------------------I_----------~IB~-r--. 

~)jtU--;;;;; , . 
1731 

BI4 17 07 
~1-;-;16;---"'06,....1 

~1-"-9 __ ~'1 

o I u + 
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4 3. 2 

>12V KI,HI5 

~ ~ Ik.~~ 
l Pili 5111 DIDO 

~ -) T C65 T e66 T T T T T T i >5V 

o 0 o 

o I ~ .....:J BJH) 

m=l) 
o 1~~;~0~8 iDI6 1 E9 tl f131E15 r9 r" t 3 1 fl~ §s:~:~; 

BJ~ ~5 
~ "W-l BJ1::l.4 ~9 

5 BJ I-II 
>-#!-=:32 
>-!+!-=:41 
~o 
~.:! 

• >5V .--?~ 

H~ CI :~w t J ~d ~~ T " i " i ,< i ,. T" T" i ,. i "" 1 oJ oJ ,J ", i m i oJ ,J rlAi ".1 ".T '71 i wi "'~ In=: 
~ 

B 

)--!!1.: 10 

BJ~ 

1 C83 C84 
C85 C86 C8l C88 C89 C90 C91 C921 C93 C94 C95 C96 C9l C98 C99 ClOD 

1<;;,= 22 
15V .1 .1 .1 .1 .1 .1 .1 

,Irl .1 .1 .1 .1 ,I ,I .1 
ill + :!:20% !2D% CIO CI2 CI4 CI6 010 012 014 DI6 E9 Ell EI3 E15 f9 Fll fl3 f15 

fl8 B18 

~J 

8J I-I G 8J3-13) -12V )}=--

II I 146LS 110 
HI6E 

H1SC 

SPARES 

":' 

NOTES' 

I. UNLESS OTHERWISE SPECIFIED, PDIER AND GROUND PINS Of 
INTEGRATED CIRCUITS ARE AS LISTED BElOI. 

14 PIN INTEGRATED CKTS: PIN 14' +5V, PIN 7' lIND, 
16 PIN INTEGRATED CKTS: PIN 18' +5V, PIN I' GND. 
24 PIN INTEGRATED CKTS: PIN 24' +5V, PIN 12 • 6ND, 

2. UNLESS OTHERWISE SPECifiED All .1 CAPACITORS ARE !20%. 

HI60 UNLESS OTHERWISE SPECifiED ALL RESISTORS ARE 1/41 AND !5%. 

U1 
I 
w 
I-' 

• 

4. UNLESS oTHERII SE NOTED All e I RCU I TS ARE PART OF A 0110 BDARD. 

VIDEO CONTROLLER MODULE 
OABD 

POWER ,GROUND, a DECOUPLING 

CODE IDfHT 

15920 



U1 
I 

W 
N 

o 

c 

0'\ 
N 
1.0 
4>
o 
o 
o 
-..J 

B 

4 3 2 

14 MHZ - 9A UlJUlJlJU111IUlJ1f 
-PO RESET -.J 

+TO --.n n n n n n n nL-__ 
+11 ~ n n n n n n n'----,-_ 
+T1 n n n n n n n nL---_ 
+13 n n n n n n n ~ 
+T4 n n n n n n n ~ 

+T5 n n n n n n n IL 
+T6 n n n n n n n rL 
+17 Inn n n n n n rL 

+CT 0 

+CT 1 

+CT 2 

+CT 3 

CHARACTER COUNT [ ___ 3_ T -[-I 

+SET OM START ---.fl n n n n n ~ 

+PROCESSOR WINOOW 

+OISPLAY MEN CYCLE ~ 

+PROCESSOR OM CYCLE ~ :-::-~ ~ ~ ~ ~ ~~ __________________ _ 

4 3 2 

VIDEO DOT TIMING, 
CHARACTER TIMING AND 

MEMORY WINDOWS 

CODE lDENT 

15920 

D 

c 

B 

A 



'" N 
\0 
till> 
0 
0 
0 
-..J 

() 

U1 
I 

UJ 
UJ 

D 

CI 

B 

~ 

4 

-T6 

CHAUCTER COUNT 

+L UNBLANK (G5-1 D) 

o MEl REFERENCES 

LOAD EYEN'OOO BI TS 

PROCESSOR IINDOIS 

VIDEO OUT 

L SYNC 

-F CLOCK 

-F CLOCK 

LINE COUNT (60 HZ) 

LINE COUNT (50 HZ) 

VIDEO HELD 

F SYNC 

I I I I I I I 

84 185 186 161 I 0 I I I 2 I 3 I 4 

I I I IT 
~ i I 

I I I n 
I 

I I I I I I I I I 

566 1567 1m 1569 I 0 I I I 2 I 3 I 4 

681 1682 1683 1684 I 0 I I I 2 I 3 I 4 

I 

3 + 2 ~ 

LINE TIliNG 

59 I 60 161 162 163 164 165 166 161 166 169 110 111 112 113 114 115 116 111 b6 119 180 I 61 182 183 184 185 IS6 I 

I 

I 1 

II II 

I I I I I I I I I I I 

I 

I 

FiElD TIMING 

I I I II I 1 I I I I I I I I I I 

5081509151"01511 1512151315141 15281529153015311532153315341535 /5361 

50815091510 1511 151215131514T T582 -15831584 1m 1s86 1561 156815891590 I 

I 

I 1 

I I I I 

I 

I 

f 

f 

I 

~ 

I I 

I 

~ 

I I I I I I I 

mJ561Jmjm 10 I I I 2 I 

681JmJmj684 I 0 II 121 

I 

I I 

I 

LINE TIMING 
CODE IDENT 

FIELD (50/60 HZ) TIMING 
15920 

L 



V1 
I 
w 
~ 

o 

c 

B 

O\~ 
!I.J 
\Q 
~ 
o 
o 
o 
-..J 

trJ 

4 

24 MHZ - IA 

+01 START 

+PROC 01 CYCLE 

+01 TO (04-7) 

+01 T2 (04-10) 

+OM T3 (03-10) 

+OM T5 (03-7) 

+DM T6 (04-15) 

+DM T7 (03-2) 

+OM TS (04-2) 

-OM RAS 

OM ADDRESS LI HES 

-OM CAS 

OM DATA OUT 

DATA LATCH r 

DATA LATCH II 

-LOAD EVEN BITS 

-LOAD ODD SITS 

SH I FT RGTR DATA EVEN 

SHIFT RGTR DATA ODD 

VIDEO OUT 

4 

3 2 

--.J I o 
~ L-

~~r--l I 
l I r--l~ __ ~ 
l 1 11'------' L-

"I II IlL-
I II IlL 
I II L c 
I r--l L 

'-----C'---....JII II II II IL 
_~><==:)( ><==:)( x==x:=::::x=:x x:=:=x x=:x=:= 

~-"----JII r--l II ~ I" 
------<CL) c::::u G:J 0 CO CIJ-

. I· __ I I __ E. ___ r=r= B 
-----] 

~- U U U 
J : U- -:U u U 

I 

I AD I A2 I A4 I A6 I AS lAID I A121 A141 B (EVEN) 0 (EVEN) ElEVEN, 

I AI IA31A5 IA7 IA9 I All I A131A151 _ B (ODD) 0 'ODD) --I E ,ODD' 

IAOIA11A2\A3IA4\A5I16IA7~B~9~1~11~~lll"l~ B (0-15) 0 (0-15) E 10-15) 

A 

CODE IDENT 

DISPLAY MEMORY TIMING 15920 

3 2 



t 

102 

208 

212 
212 
212 
212 
212 
212 
212 
212 

212 

+51 

R56,220,H3 R51, 22, H4 J 
l ~~'" +51 

i~:F ' 
R55 Q2 

til H2 ~/k H3 
"--< 5 

J~ +4 1HZ 9 oJ I ~6S B 6 CLOCK Z80A 4 

FI30 F1 3 

RI9 (PUll-UP) II 
1 

Nil I 
+51 40 

39 
1B 

RIO 31 
33' 36 
E2 15 

J~ -BUS REQUEST 25 8 REO 34 
1, 

~ 
) NT RRUPT , ... 

INT 32 

_ ... nR, Will 1'~ 
31 

~ .I I I 2' .. 30 
13 20lLS I WAIT 

-I 0 WAIT 
K ~ 

21 
.28 
..20 

19 
22 

26 23 
RESET 

001 (11) (13) 

'if +001 DOG 10' 10 
+006 005 19 9 

~ +005 0"' 'I' 1) 
~ +001 003 B ii, 
~ +003 002 12: 12 

>fF' +002 --DOl 15: 15 

~ +DOl DOD 14 

~ +DaD 

*29 ... 

fi[, :.r.a I 
-= l1LS2 .. 

~=h:IB 
~---4tt-T 
8~12 

,....... -OTR I~ ,..... ~,...--4 
13 ---P.- 1 r---!L 

+5V t R20, Ik, E 15 

+51 

t R2 1.33k,02 5 I I 

CR3,lOV,021 C2~~ 
1050 

CIB 

':" 15V,02 

+5V 

"tR2.lk,AI5 

1 14-4 ) -«ESET $II Tat R58, 11. A 14 I~ ~ 1C35 
I16E AI60 

10
•
1 AI5 

~ I 2 CO 115LS ~B 3 C CUA 
B50 1 R 

Q o 

62940007 D 

+CLOCK 
AQ 

+A15 'A' +A14 
>i"""' +A13 

+A12 ~ 
+A ~ 
+A11l ~ 
+AD9 ~ 
+A08 ~ +101 
+A06 )1... 
+A ~ 
+AU ~ 
+Alll ~ 
+102 ~ 
+101 

~ +AOO 

+5V t JL 
R4~"IOk,FI5 

T RI2,IO',f2 

-II ,-, 
-REFRESH ~ 

-I 0 REQUEST ~ IUORY REOUEST 
-IRITE ~ 

READ >!.-< 
-BUS ACKNOWLEDGE ~ 

..L 

+001 'I +006 7A' +005 ~ 
+004 ~ +001 

~ +002 
+0 I 'W 
+000 >fG< 

""" 
oil ... ~ 

-RESET @ 

+g 
@ 

"'" -POIRST 
~ 

+4 MHZ ~ 

~ ~)lli::.! 9 
PUL L -UP R20 $ 

10 • .------,9 +RESET I --;; 

~ * 
-'-'- FlO 8 

~5 -POIR @ 

~ RC, filA 6 

-RESET SIITCH IN 
C23 

5f" 1200.F R41 ,5.6k,015 

10011 10\ 

9015 6 1 

~ +5V 11 EI4B 12 
R Jus 

tR44.5.6k, 015 

12r1l,l 101>.1 

§:r:14 { 2 & lfats 10 I 

\ E14I ~ ,," I OIBC 
~ 

212 

201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 212 
201 212 

201,212 
201 

203,212 
201 
201 

201,212 
201 

201 
201 
201 
201 
201 
201 
201 
201 

203,204,206,208, 
210,211.212A 

203,201 

NOT USED 
201,211,2111,212 

600 
BOO 

204,2112111,212,212A 

206,201,212A 

212 

202 
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po 

N 

• 

160 

100 
100 
100 
100 
200 
100 
100 
100 

y }-_~..:B:.::U=-S .;;A;:;CK",N::.OW::;lc:.EO::.:G;.:cE ___ ..:9-9 N 14~LS f-B'-' __________ -'�-"-I3 . 14~lS f'>"ll'-_____________ ...:~B::U:.::S--'A:.:C::KN:.:O::.Wl::.:E:.:OG::E'_~) AJI ~3B NOT USEO 
HIO HIF 

,: Ef!j 
&6 74lS1 

rr-' +A15 ~ ~ 14 +A15 ~1 100 
~~~+~A~14~----------_+------~B,~~ll~-------------------_~+A~I~4__7~1 100 
~ +AJJ 2 ~ IB +A13 ,"tiLl) 100 

~ +All :2 £8E~3:A FFl :: +A12 ~ 100 
~}---"::'"':-:-01-----------+---------::-1... '" +AII )#l::.!li 100 
(~FF }--"'+A~09----------+-------:-B-{~LE31AA Fl 11 ::!: 5:!: ~:; 100 

)-'L< +In. I: ~ :4 +An. ~ ::: 
ct:f--!:~::~-----------+------'-;B:-i~ 12 :::~ ~:g=~~ :~~ 
~ +A05 13 rn-tI 7 +A05 ~ 100 
J1..., ±AD! 6 E:ii1F2 14 +A04 : AJI~13 100 1: +A03 15 ~ 5 +A03 01=24 100 
'1" +AOl 4 ~ 16 +AOl ~ 100 
~ +M!1 17 1iAFi 3 +AOI )AJI~16 100 

m l +~E~ORyH REQUEST :: ~ r ~ M~~F:mEST ~~:lEH m 
100 + ~MI 15 TIB-it 5 HI )AJI~35 

100 
200 
100 
200 
100 
200 
100 

100 It' ~"AO II ~ 9 ~REAO >AJI~32 100 

100 ;; ~.R1TE ~ {H 5 ~WRITE J 'Ai! 203 

100 

+INT ENABLE ~ "'~"-RE'_'A"'O __ ___<1Is' 103 
OUT 13 ~1'6rTf NI ~ 203.204.207 

212 JR>--=---'-"-"IJ & II L._-,+~A~nn __ -<A 
AU 101.203.204 

.'-_.:.~""IN"'TA"'C"_K.!.12'_"t 21BlS '-__ -'+"'AO""-I __ --11fV' 202.203.104 
203 BS, AI30 '-___ ..:.+A"'0 .. 2 __ -{~ 202.103.104 

'--___ --"+A~03--__<>fx< 103.104 
'------'+7AO~4'---___1'F 203.104 & 

I 

103 FX}--~-"( C::O:::MM",+c::S;:;ERc;I.::U,-,-1 ;:;Al",J __ .!.l-"t 1410l~ 
11 BlS 

AI3A 
'-_____ ~+"'AO"'5 __ _;~ 103.204 

103 

100 
100 
100 
100 
100 
100 
100 
100 

101 
207 
110 
201 
107 
110 
101 
207 
210 
101 
107 
110 
102 
207 
110 
201 
207 
110 
102 
107 
110 
101 
107 
110 

BT}-_~:o...!.!(IN'-'-T"'AC"'-K+"'R>':EA'-'-O'--___________ ----'-I~I .. :-r+--,--{ & F2 

& FI 

XCYR 
4lS145 

B 

:!!-<. 
'Z +007 23 ~ l1 B7 +007 >-< ~ 112 
~Ar--,+~0=06'-------------------~4 ~o 0~1~6---<r-..----------------,+~00=6-7>-<'-~-~.~ 111 >:'" +005 +005 >-< ~ 111 
~ +004 0 115 +004 >-< >#l4 III 
= +003 6 I ,0 14 +003 >-< ~ 112 
~+UE)---,,+~OO~1'-------------------~7-«~ 13 +001 >-< ~ 111 7T +001 B 0 I ,<> 12 +001 >-< >-M+4 "1 ttt +000 9 ~ II +000 >-< ~ 112 

~}------~Ir--+~O",0~7------------------~~-t-t+t-~r---------~+0::.:0~7 ______ {BA 

~ 

(~IIK>-----~I,--+~0",0~6-------------------~-t-t+t-~r-------__ ~+::.:00::6 ______ ~~B~BU 
~ r ~ 

~}-------f"1 +005 +005 
~f-------{Ir---=-~-----------------~~++-~-----------'~-----~BC 

~~~=========={T~~~-------------------l~~~--------~~----~ (i +004 +004 
iff' I BO 

~>-------l +003 +003 
~ Ir-~~-------------------~~+--------~------<BE 

~ <> 
~r-_____ ~1r--+~0::0~2----------------------------------------------~~r-----------------~+::.:00~2 ____________ {BF 

>fti >-------+--1 
~>-------l +001 +001 
~ 1r-~~--------------------------------------------~4-----------------~~-----------<BG 

* (~IIR) __________ ~If--~+O~O~O--------__ --------------------------------------~~--------------____ +_OO~O ____________ ~BH 
~K}------lAl 
~ 

o 

&CONTROl BLOCK INPUTS ARE SHOWN ONLY ONCE. BUT ARE 
CONNECTEO I DENT I CAll Y TO ORYR lOCA TEO AT E3A. E3B. ANO E6A 

o 

103,104.106.107. 
111.211 A 

103.104,106.107. 
111 ,111 A 

103.104.106.107. 
111 .111 A 

103,204,106.107 
211 A 

103,104,106.107 
lilA 

203.104.106,107, 
211 A, 111 

103.104,106.107, 
211 

103.104.106.107. 
21\ 
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N 

9~ 

~
~ __ +~A~02~ __________________________________ ,;cI~ -'dl 

201 
201 
201 

AV +AOI 10 2 GO 
. +100 11 I -, 

JI 74lS251 

® -INIERNAl READ 0-7 ___ --<l>--..!.JbfF 1 
203 BY. +BUL BUSY .- 1 7 
A11-.l0 ~. +SERm OSR 6 
209 ~. +$;-8 ------------+--.L1.J5 
205 ~ .10 IS IS EI2 
20; S .1007 -----------+-----f--'-'!, 
205 TOp -::; I 3 
212A r.:;; +1 PANEL u7 2 
206 ~ +KiO 07 ] I 

205 ~ 'S2-8 ~h-
200 'iii -RESET SIIICH I 12 7 
205 ~ 'S2·6._ I 6 
205 ~ :SS.7 155 Ell 

: +IO~ I 
212A (IHHIE~--"-+LL!!I PANIll.'JIL_ 2 

~;----()----------------------~!..----_® 201 

~5 _--()-__________________ .~0~06"_ __ @ 201 

i:: ~ :~~~.Q6 _______ :----------- : : 
C"' +1 0 liME DUI ~'"--TI--''' 

204 
205 
205 
205 
IDS 
212A 
206 
205 

+,: 'EXTERNAL SilO +ASCII P ATn " 13 J 

211 
205 
205 
IDS 
205 
212A 
206 
205 

206 
205 
205 

205 
205 
212A 
206 
205 

208 
205 
205 
205 
205 
212A 
206 
205 

212 
205 
205 
205 
205 
212A 
206 
205 

210 
ItS 
205 
205 
205 
212A 
206 
205 

EID 
~ 'SS 6 .. __ --..4-
~-ti.U.J--------.--- IS 
~~ii5-------... ---.. -.-.---------f----f 3 
HF --------------- 2 
>;:;-~~-------. 3 1 
~ ~S21il . 40 

;- +1 PANEL READY ~ F .1 
~ 'ElIE'.A" •• +EVE~'-DDD 13 ~ m +SS-5._ 14 5 DID 
)Wo +10 I' IS 4 
>f .In.4 I 
>HG +1 PANEL 04 - ~ 
>IT +UO 04 3 1 
~ 'EXTERNAL SI 05 +K' IP eS'IP 4 0 

~f 
'Ef}---:~.~~ •• ~OT.~'~~=A~r~~Y'-----------------------------4-~:;HJ 
~ 'S5·-, 14 
rffi +10 II 15: 011 

~~~+~10~0U-3----------~---~~1~3 
~ +1 PANEL 03 I 2 
~ +U003 31 

ttt +EXTERNAL SI 03 +LOCAL/-HOSl) 4 0 

~ .1009 15 4 EI3 
~ -10 13 
~ +1 PANEL 01 2 
~ -KBD 0 3 
~ 'EXTERNAI SI 02 (+INI/-EXI SOURCE) 4 

)g -PLATO COMMUNICATION READY L-;..p f ---'.:. J 
HH +EXTERNAL SI OJ 13 6 
~ +S5-1 5 

~ ::~ ~: I; 4 013 

~ +1 HHEL DO ---------j- ; 
~ 'K80 DO 3 I 
~ +HTERNAL SI 01 ('SELINORI fiLE) 4 
ill ~ 

~5 _-<>--__________________ ~ _ _____® 201 

1-'5'--_<>-___________________ +.:.00""'--__ @201 

15 +003 
201 

~5'----~ __ ------------------------------------+~0~O~2----~.p 201 

~5~-~--------------------+~00~1----Qili) 201 

~.-------------------~+~OO~O---Qffi) 201 

& CONIROl 8LoCK I NPUIS ARE SHOlN ONLY ONCE 8UI ARE 
CONNECTED 10ENIICAlLY 10 ORVR LOCATED Al EIO Ell El2 El3 
010 UII 012 AND 013 

Q o 

62940007 D 
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N 

fI) 

lilt 

U }-_-_�---'-o _R,-E Q",U-,-E,-ST ___ t--I-j x ... y 3 d COOER 2 

2 5381S I 5 -INTACK 
AT}-~-~M11-----+--22~~F~15~A~0~4-+-t-------------------------------~~~-~BS 201 207 

~~ ~ 
20:1S ~6--------------------------'-I~IN-T-AC-K-+R-E-AO~1--~BT 201 

AS)-~-~R-=-EA:cO~----------..,...t_--"4-'>1 Hl0B 

200 

201 

201 

r- --liiJlj I 6 -INTERNAL LL1L 
9 " 20lLS I'-"----"'-=="-'.,....----\BW 204 

~~4L---..-----------~--4-----------+'-'I.LI-"-0-"C-"YC"'L"-E--® 204 

~X+Y3 1 oJ AIS8 

201 ®(l1)-~+~AO"-'5~ ___________ r_---':::.3_j2C5~OBElRS 2 ~;jII~::::::::j::::::'H-------+-'----------"'C'-'O=MM'-+-S-'-ER-I-A-L-1'-/O-)-~FX 201 211 
- +A04 14JI FI"B : ,,'""'12. __ +_H _______ ~ 201 (!!)(l.'f}-~"'----------_t_----'___( , ,... 

I ~~3_t----------~-~EX~T~ER~N~A~L~I~~-~J!l 204 

. I X" Y 3 ) IN~::~~L C~~:O L~N; BX 210 b ~ 
-WRI TE . J CODER 2 f'-!6'---!---------t----------===~~-'--'--_( BY 201.104 

201 AR +A03 2J25381S I 
201 @_-=-------------t-+-'_jI FI6A O 

200 AJ}--:."R'!.E!.!SEC'.T----------~f---+.-------++_H--'---'-191ili]:GTR 
510LS 

,_.-:.+9'--______ -'1"13 1 12 L ___ .!4-fCr01H- 1-4-f-'-2-..--------------+.'-T::.0 ---{8Z 204 200 Hr 146S 

r-C"' 
+OI}7 

101 
~ +006 201 

+005 
101 ~ 

+004 101 TsO' +003 
101 >BE' 

+0~2 101 >fr"< 
+.U.II.L 101 ~ +000 101 ~ 

+AOI 
101 AV +AOQ 
101 AU 

201 W 
+A02 

FI3F ron-- 7 
.--_--'5'-1 CO t-::-- _ 11 

~ .... ~+-f--------------'.'----(CA)<IC:AA) 104 
,----!l-rco--fll- -rl3 ~1-'1"'5+t-r-----------:-::--+'-'T-"-3--<.CB 104 

+5V 

R30.1UI1lW.3'-.G14 t 
L-______ ---j ..... _l"'i0 & 1 R 

204 _I',,-B _-4'4'--_-'·-E'-'X-'-T -,O",U"T P-,U.:..T -7~ 006 
9 H13C 

+5V 

~4 4 R3E.l'.111lW3H14J 

L..-------t-tL---s...J64 ! ~.~~~~~~sstf-'------t-~ ..... --j12~4 ~6 10 -EXT WRITE ~ 006 
5 H13B +5V 

R3F.l'.1I1lW.3%,614] 

r---:J8'~ ~ 11 16 -EXT READ ~O 006 
148LS 10 ----.!1.l mO- r 

t---------i-t--'9~~H16C r-"-------~ 

.~ & fl 
XCVR 

4LS24, 
EBB 
.a 

>--< 
~~O:: +EXT DATA 07 >-< ~2 006 

+EXT OATA 06 >-< ~ 006 
4 ~1 +EXT DATA 05 >-< 

5 m=~ 006 
5 ~ +EXT OATA 4 >-< 006 
6 c-l-1-; +EXT OATA 03 >-< ~ 006 
7~ 13 +EXT DATA 01 >-< ~I 006 
8 1 ~ 12 +Ex) DATA 01 >-< ~1 006 91~11 +Ex) DATA 00 >-< )-!!H 006 ~ 

3 X+YG3 
2 --

13 1 0 

OEMUX 
525LS 
615 

& 7 4 -lOAD SERIAL I~ DATA RATE 
211 

1 6b5.. 10AO COMM DATA RATES 211 A 

o 
U 
<I 
o 

-..J 
:::!!O 
<III: 
11:1-
(!)Z 
<10 
Ci U 

U~ 
~ 
<I 
:::!! 
ILl 
J: 
U 
en 

~ 
~ 5~ CONTROL STROBE 

204. 111 111 A, 111 

~ 
LOAD INTERRUPT MAS, 

~ CF 106 
BUL' • E >- AJ 1-29 106 3 I -lOAD XMTR HI 2 

LOAO XMTR La CG 107.208 
14 I CH 107 -LOAO LEO R6TR 
~ CJ 204 

0 0 CO c[ 

5-38 62940007 D 



203 

203 

203 

006 

203 

11 1 

03 

01 

03 
01 

01 

01 

201 

201 

203 

201 ,;, 

203 

200 

203 

201 
201 
201 
201 
101 

'201 
201 
201 

111 

212 

209 

211! 

+ I/O CYCLE 
\Il!.I 

-INTERNAL I/O 
\W 

® 
-II 

J2-11 +[XT READY 
~". 

@ 
+13 

He 
R29 (PULL - UP l 

+TO 

AI 
+A05 

EXTERNAL ItIJ 

® +A04 

@ +A03 

® 'AUl 

®--
+AOI 

@ +'00 

@ -CONTROL STROBE 

@ II 
,AI( -RESET 
\§" 

y 
-INTERMAl READ 0-1 

l 
R20 \PULl UP) 

@- -lO'O LEO RGTR 

+D07 
JA. -006 
~ -~ 

fo-< '00' 
'003 

~ +002 

~ +001 . 
\!!!. 

® CO'M OSR 

JU 
RTS 

GA 
ReV DATA 

® L 
XMl DATA 

c 
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9 & 

-I/O WAIT -@ 200 ~. ~ I 
B 21BLS 

10 FI9C 

I 
I 

3 1.0lS +t'R49.IBO.HI1IR50.21,&l/BIHI6 2 FilA 

-= 

+5V 

R2B.l00'.011 

I ~ '- 140lS B 100V 
9 fin 10' 

II 016 6 1 
1 1 Jl.. 

-<Cl) 202.206 

9 & 193.5 5 

+I!D TIME OUT 

yll E1BBrlu 

1 ~s ~6 

54 USE!:r-

4+- G
" 4 i>G 240lS 

-1 ~Gf(EI9A 
3 & 

1 
.B. '~7 

~ I.ILS ., 
201lS 

13 1 11 

..2..j E151 
10 A15e 

21BlS 
1l. F190 

+AOORESS 05 ~ DOG 
I.!..~ 

13 

)~ 

939 f 

+lOORESS 04 DOG 

1~~ 

~£F f 
3 

+AOORESS 03 -->o~ DOG -W-r- f 11 

-» RJH +AOORESS 02 
DOG 

}f~ 9 
-1:F 

+AOORESS 01 • r- 5 

+AOORESS 00 
H ft-'-

6f------ 1 
L..J, Ft-

~ ~. If .1l. ~o 115lS 
...J.l....I)c ABB 14~LS 10 5 14&L5 
13 R 

I 
10 8 B2C ~5C 11 146lS 

B5E 

", b ~~115lS 
lbIi C ABA 6 ~ I R 
~ . 

IJil r 
I EttA:~ ~ 

52,lS 

01' ';1 
dGJ243lS 

~ 
1 & ~I 

I G A3B 

~GK >.1. 20llS 

- T..1bI 5 

..l uo lb' I.~ 
---:ruo T PINEl ~ 

READ KEYBOlRO 

1, 11 I. : 10 

L--..!! -

~ -l-GJ 2.3LS 
1 G A30 

11 C 

@" 2 GK .1J:,(R RGTR 11 1'6lS 
.!1.tR }'2----

'-

. HIE 
"'---WS21 

EBA 19 

R9 .10 Bl, -OIR 

IB ion 

-1ljCD r;6 ...if:--- 5 

+TEST MODE l!~ ~ ~2 Irn 12 I 146LS 

R' 410,B14 -ERROR 
IF J:hl Ell. 

VV\ '~'l I 
I 
0 

15 
lUI 

I -= lB9lS 
RB.410.BI5 -OSR 

Bl1 
..2..!1 1 1 

6 0 
R6.410. BI4 -RIS 117-- 9 

Rl. 410. 814 -RCV .u.~12 14 1 

R5.410. BI4 -XMT 
13j.L--
-'- 4 

..1L1. 

o 

)~ 006 

-'>~OOG 

-->0 rAJ.lo31 1 01 

~ CP 

-->o~ 

111 

20' 

300 

CO 20B 109 

» 1).-5 
300 

IJ4-

..:. IJ4-

IJ4-

r=! 300 

r=-! 300 

~ 300 

r=!- 300 
4' AU-

5-39 • 



N 

• 

+51 

R60 R40 RI G R1H RIB RIC R1E RlF RID R59 
3 3. 33k 33. 3 3. 3 3. 3.3. 3 3k 3.3. 3.3. 3.3k 
All B15 11111 11111 11111 11111 11111 11111 11111 C15 

+EXTERNAL SI-l0 C14 C14 C14 CI4 C14 C14 C14 +ASCII/- PLATO III') 
JK 300 AJH4 101 

(+EVEN/-OOO) +EXTERNAL SI-09 JA 300 AJ~ 101 
+EXTERNAL SI-OB 7 (+fUll/-HALf) 

H 300 AJ4::Z4 101 
+'YTnw" '"_"' HN 300 AJ4-2S) 202 

+EXTERNAL SI-05 1 +KB & TPI SKIP) 
CR 300 AJt!.l.; 202 

+EXTERNAl SI-04 3 +TEST I-SKIP 300 AJ~ 202 
+EXTERNAL SI-03 5 (+LOCAL /-HOST) 

CT 300 AJ4~ 202 

., +EXTERNAL SI-Ol S (+INT I-HT '""." CU 300 AJt14 202 
+EXTERNAl SI-Ol 4 (+SEl/-NORM fiLE) 

300 AJ~ 102 
+OATA/-TALK 300 AJ~ 202 

SOD RJ~» _____________________________________ ~~ ______ .::#.,:.1-4»)1&15006 
+5V 

R24B R26 R24C R240 R24E R24f R24G 
Sl-GII 10. 1 D. 10. 10. 10k 10. 10. 

i-, liB' fll lIB. IIBI liB. 1/81 llBl 
3' ]; 3% 3_ 3' 3' 

10 10 -- I Gil Gil Gil Gll Gil, Gil 

19 19 
__ 12 

IBIB 13 3 

17 7 v _ 14 4 

ISiS 
_ 15 

5 
1515 v ___ Is 

S 

14 4 v .-0 7 7 
13 13 v IB B 

I I 
11 1 10 

L_ 0-.J 
+5V 

R22G R22E R220 R22J R220 R22M R22A 
S3-f10 & 10k 10k 10k 10k 10k 10k 10k 

1---' l/BW 1/81 l/BW l/BW l/BI llBW llBW 

911 I B 
3S 3% 3% 3% 3% 3% ~~ 7 fl1 fll fll fl1 fll fll -

10 2 17 5 -
1113 I S 4 -
1214 I 5 9 -
135 4 15 -
14 16 13 12 -
1517 12 1 -
16 B I 

L -=-v-.J +5V 

& 
R22f R22H R22C R22K R22P R22N R221 

S4-f12 10k 10k 10k 10k 10k 10k 10k 

i-I l/BI l/BW lIBI l/BW llBW 1181 l/BI 

B II 19 
3% 3% 3% 3% 3% 3% 3% 

6 fl1 fll fl1 fll fll fl1 fll -
T 2 10 8 -
6 1 3 111 3 -
51 4 112 10 -
4 5 113 14 
,Is ~~ 114 13 

21 - 115 11 

1 8 16 2 

L-=- +5V 

RS2H RS2G RSlf RS2E R620 R62C RS2B 
S5-C13 10. 10 •• 10. 10. 10. 10, 10. 

i---' llBl 1/81 lIB. llBl lIB. lIB. lIB' 

9 11 .-.:. I 8 
3' 3' 3' 3' 3' 3' 3' 

B C13 CI3 CI3 CI3 C13 CI3 CI3 

10 2 ...--. 7 7 

II 13 ...--. IS S 

12 14 
__ 15 

5 

13 5 ...--. 4 4 

14 IS 
___ 13 

3 

15 17 
___ 12 

2 

IS B ~ I 

':' L _ ~ NOTE & THESE ARE FACTORY INSTALLED SHUNTS (JUMPERS). 

o 

5-40 

R24H R31 
10, 10k 
IIBW HID 
n 
Gil 

R23 
10k 
E12 

R22B 
10k 
1/8W 
3% 
Fll 

RS3 
10k 
B14 

+S2 10 

+S2 9 

+S2 B 

+S1-7 

+S2 S 

",S2 5 

+S2 4 

+S2-3 

'Sl-1 

+10 00 

+10 01 

+10 0' 

+10 03 

'10 04 

+10 05 

+10 06 

+10 07 

+10 DB 

+10 09 

+10 10 

+10 II 

+10 12 

+10 13 

+10 14 

+10 15 

+S5 I 

+S5 2 

+S5 3 

+S5·-4 

+S5-5 

+S5-6 

+S5-7 

+S5-B 

-® 
CX 

CY 

CZ 

OA 

DB 

0 

0 

0 

~ 
-® 
~ 
';;;;:' 

'\!!!.J 
ON 

-® 

00 

0 

0 

V 

01 

OX 

HP 

HO 

H 

H 

HT 

HU 

H 

HI 

201 

201 

102 

209,212 

102 

211 

20B 

108 

202 

102 

102 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

202 

·202 

202 

202 

62940007 D 



400 

.00 

200 

201 

400 

211 

N 
20. 

200 

203 

201 
201 
201 
201 
201 
201 

201 
201 

CIf) 
201 

211 

201 

211 

20B 

210 

20. 

207 

lit 

212 

~~~=-______________________________________________ ~3~~r' __________________ ~~ __________ __ 
~ 

+KBO 01 
® A!1::l4) -CONI~OL 

+KBo 05 
® 

+KBO 06 

~ +KBO 0' 

Al2-9) ) -SKlfT 1,'tiliD 12 
lIlF 

+K80 03 

:ffi5 +KBO 02 
-. -3 

1i6'G'Ni~R &4LS,93 

I --l1C17A ] +RESET lOT" 
AP}---~~--------------------------------------~-----------11--~-

rL-----____ J'~B-4--------------~+K~BO~OI~--------~E 
~~9--------------~+K~BO~00--------~ 

t==~6CNlj 
~ 

1.LS39 

I 1 2 Q3 C17Bi 14SLS +1 
B5A 12~ 

+,07 2 KHZ, 19 200) 12 
FA}---~~~~~~~----------~-~ II.~II~ &~~ ~ 13 

+5V ~ 

:~' ~------------------------------------------, 
A20 

A~ R21.'1.A20 ~g~S 2 3 9.ft"S 'r---
-SIROBE AISA AI6B 

C85 
C26tL+ 

+5V 

R30,6 8',011J 

0011 
A20 

3 3 

I 017 I. 15 

rf13~& II-:;Ci R29 PULL-UP 
H;G)---l!£i!...\!."""=L-----------------~H .... ___1 R 1 ~1 ~~sf>'-' -:-,,--,=-= __ .... ____ -, 

R65 220 A16 J I. ,,-----, 
p}-__ ~-R~E~AO~KE~Y~80~A~RO~ ____ _L9~ 1 i--r~14~S r 

10 J 2011S f>"-8 __ +-__ + _________ ---lI~--------------"-5 "'" E 161 
AJ}-___ -"'RE'-'S=-El'-_______ ........ ~ HI DC T I 

~_ 1--+----..... "-5-"'19'3LS 6 14 OJ 2'OLS 
-b ' mc 12 ~O EI9B 

202 

202 

202.211 A 
202.211A 
202.211A 
202.211A 

202.211 A 
202,211 A 

CB6,O.OI A18 ~Ll4rs---~ 

13 GK +KBO READY 
L-______________ -i~1~5~R~2~6~1~mj,~9_1r_------------------------~~~---~{~~EF) 202 * ~ CF 

,...... 
~ 

i 
ir 
ir 
~ 
Iii -= 

(fi) 

• 
ER 

HA 

FR 

® 
® 

L-__ .......Il ... ltI ~ C ] 

'i.:}:i13f 

-LOAD INTERRUPT MASK 

+D07 
+JIlIll 
-005 
+JIK 
+0", 
+OOZ 
+001 
+DOD 

+LoNG INTERVAl 

+EXTERNAL INTERRUPT 

+SHORT INTERVAl 

+T PANEl READY 

+PLATO COHUNICI1ION REQUEST 

+PLATO COMMUNICATION REAOY 

+1/0 TIME OUT 

1311L-J 12 

o 

1 Glc::.l...-

~----------~2~ 
'----

rrMiiiY" 
~1 CODER 

L..--fp SG5~'~ +INTERRUPT 02 

13 5 2 'Ii + INTERRUPT 01 
'-1-+++-----'-7-1""'1. 1 T +INTERRUPT DO 

'---------,Z:-'>I·3 f'J' 
L..---~3·2 1 G~ 

4 : 0 
}-_~~~~L-_______________________________________________________ ~5._~·V 1 ~ 

t::L.9.. 
lE 

-INT ENBL OUT 

-+5V 

IRSS, 1 0'. F9 

-@ 201 
},W 201 
~ 201 

1 2011S 3 -I NTERRUPT 

JO 
-INTERRUPT }-_~~~L-___ ~----------------------------------------------------------------~II~ HIOA 

c o 
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Q U ID 

+IMT CLOCK 
108 F -1M N 
108 F -LOIO UTR lO 
103 CH 

101 BB 
+006 
+001 

101 BA 

103 CG 
-lOAD XMTR HI CJfUl 

~~ 
G..J 

+000 ~~ 101 
I-W +0 1 
1&..1-lui +0 1 
xi?; 101 
Ul • 101 +004 UI- Ul 101 

i=~~ 101 - P <lxg 108 +PLATO 1M! DATA 
111 A ~od -PLATO IMT DATI 
111 A J:!;;:~ 

+LONG I NTERVII 
106 ~~~ S 

CD 175LS +IONG INTERVAL C1K 
C H9A N 211 J -CLR LONG INTERVAL 

R 106 EG 
10 +SHOR7 INHRVAL 

ER 106 
1751S 

-CLR SHORT I HHRVAI H9B 
206 EH 

'1200 HZ 208,211 
+ • HZ 1 21 I 

H 211,2111 
211 ,2111 

200 
+RESET 

+192 KHZ (1100) 
211 ,211 I 

+38 • KHZ (2.00) 
21 I ,211 I 

KHZ • 21 I ,2111 
211 ,2111 

+5V 

J JUMPER I 
+307 Z KHZ (19 200) 

FI 106,208, II 0, II 1,2111 
I AI 
\ 
\ 

I. 

OSC 
• 9152 

MHZ 
B3 

-POMRST 
200 CM 

1 'HI (PULL-UP) R32 
209,211 FB 

IH 
<g 

100 

201 -M1 

~ 203 
-INTACK 201 

19 

+INTERRUPT 02 +0 206 EJ 
106 EK 

+INTERRUPT 1 

106 
+000 

212 JR -I NT ENBL OUT 

U CO ct 
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20~ 
+S2-3 

00 .52-4 
20~ DC 

209 FZ -EXT CLOCK 
-1100 HZ 20) ES -)~ 120 HZ 

111 GZ 

204 CO -I I I 

-RCV DATI -RCV DATI IN 
211 A 209 GI -I I III IB 

21lA J C> 12 -IMI 
@ ct lOS 

-IMI ClOC~ 0 
FI 107 

0 
2111 II -XII DATA II +XMT i= FN 20S .111 

-'V 
10 ct 

::I: 
RIS." Fll <PUlL-UPI RIS W 

FP 100.107 :I: ,., 11 0 
en 

N 
I~ 

o 
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N 

• 

108 

111 A 

108 

105 

006 

006 
006 
006 

212 
212 
212 

006 

006 

211 

204 

212 

207 
212 

006 

006 
006 
006 

Q (,) 

FL~~-X~MTL-________________________ ~ 
~~~ ________________________________________ -~IN~T~X~M~T~O~AT~A~~ 600 

JT.}.-...::+~EX~TL!-:.!I~N!..T ~M~OO,-,E~M ____ --.-_____________ .c..:."1 
FN>.-_+.:::XM:.:T __________ -..+-'-"-j 

~------------------------------------------~-~LO~O~P~E~X~TO~AT~A~--~GO 111 

CI}.---~+~S1~-!..7--------+-~----------~--~~U[J 
~-.L_----~.------+E=-X=-T-P.:::R-I.:::X.:::MT.:::.:::0-AT-A4~ 006 

LOOPBICK 

~ ~~------~==~------------~~ 
i-!J--.L_-+-__ I-_____ +E.:::X.:::T.:::S::E.:..C.:::X.:::MT:...::.OA.:::T.:::A-4~ 006 

NORM SI 
AIO 

11 

C19 qC3D 
470pF 470pF 
IOJi. 1 o~· 
100YOC 100YOC 
HI4 -=- HI4 

+EXT Rev DATA 
111 

111 
111A 
112 

f>..!-llCO _R 1_3J • 4"7,,Or. A_7 _____ ....=J""--~ ~2 2 NOT USEO 

1l1J!.0 _______________ ---.::'+E'.!X"-T...!C:oL~OCe!K _____ -<FI 1 08 

JV~:...::.=~CO~~~M~~~~~~O~AT~A---------------------------------+~~ & 

~~==~-C~N~.tiC~AR~R]IE~ReO~E1T~EC~T======================================:t~~216lS ( JI F 181 [L---------------, 

+5Y 

RJ~>_.1+ilLL!!Rf'CYL-----~---1~--.l...fJ~~1 
CRI 
30Y 

RJl-24)>-.:::-l~l.:::R~C::Y ________ ~~H=_I~7~~~ ______ ~ 

+ll. -RS232 

+TEST MODE 

+SERIAl OUT 

R31 (PULL-UP). 
-SERIAl RTS 

R J ~ )--.:::+R"E",CE"I,-,-Y,-E -------..,t--'-I 

R39 
100, 
HI9 

f>!.'1 3'-.--:.'R!-"C!,Y -,,0.0.1 T~I'--<GA 104 . 208 

~~ _______________ ~ _______________ ~+~SE~R,,-II~l~IN~ __ {G8 212 

I"-+~It-_______ ,-,+S",E",NO~~ 006 

l'--..,t-~~-.. ______ ---.:+C!!R.!..:TS~) RJ 3-4 006 

C4 C5 
-12Y 470pF q 470pF 

I o~ 10'1 
100YOC 100VOC 
H4 H3 

L-____________________________ :...::.=--___ .:::-S~ER:.'I~AL~CT~S __ _<JF 111 

~~~~~~~==~~~~~~~~t=~~~~~~~~~~~~:J~~~~~~~~~~~~~~~~+~S~ER~1~ll~OS~R~~~GC RJ~ +CTS 

RJ~ +OSR 10 -SERiAl CARRIER OETECT 
RJ~ +CARRIER DETECT 13 JO 

101 

212 

C35 ceo 
4JOoF LI 470,F 
10', 10', 
100VOC 100YOC 
H4 -=- H4 

300 AJ4~) +OATAI TALK / J UMP~~ ~~1 ________________________ ~»)-A&-5 600 

Q (,) 
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'5V 

t R33.lk.HI9 

1.1~5;~~R l 
~~ 616 

~~CI 
+301 2 KHZ 19 200 2 , C 

201 FA).-...!lll..L.L!!!Lll!.!!!!!.L-------<p----t'-..--L-i>1 1'1 

4I}-~-~RE~SEUT ________ -.~ ______ _t+__t-2I~R---~ 
200 ® '5V 

"tR34.1k.HI9 ... -------t-------+-----------, , PULL UP, R34 
L:~~~~~4_-----------~---------------------------~~~~~~Cf 

213 ~ -READ CD •• LINE 
21. """" .01 An An. 

·OITA 
GJ 

t-----=- " 117 '006 ~---+-~~ F~--o--------~~~~6R 
t== r"!~ 9 '00'1 ~ 

~:5 :ID 6 I H19 ..!.ll:~~~ I""' 

208 

208 

208 

208 

201 
201 
201 
201 
201 
201 

. 2n! 

201 

1 __________ ~4~S--~~'-+_-~--~.~PL~A]TO~CO~Mru~NI~CA~T~10~NJR~EA~O~Y_~ 
• S T 

-RCV CLOCK t-+l~~ 11m r . 
202 206 

21. fV).-~~=:!!.-----------f-1p-+------_1r_--+~---;-I"'-i>RC F20A 6 

X!'l I 2lL

o---i,",eo~ __ --I 
~'CO 

':t J.°16 eNIR l 
158LS 

....1J!. 2 H20 
201 m(jF;sS)-..:-~Re!<!v...!E~NA~I"'LE'__ ___ -"1B I LPn 
~ ~ 1~~~,~1ti.!!.-0-4-+-114-t1~"1 61 

-...J.!.W 2 L.J 1;1 e 

-r;= ~.2'1 .• IT I I' 'LAST 81T " 2 IlL' ----------'-'=-='----{cu 208 

L-~==~~--~ti=15::j 

201 +Rev ENAILE 

Q (,) 

62940007 D 

~H 3 
3 0 

-= 16 CMTR l 
158LS 

,----<..-..;1"'-i:0.,J2 G20 

P~GI 
2G~C 
Lr,:~. 2'1 

R 

'BYTE COUNT 01 -® 208 
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100 AJ 
RESET 

B 

~' 
J 10 L~ , & 

B 1
S C ~141LS 3 CO 175LS 4 9 E15B ~ 6 +LIING INTERVAL CL JG ~ ~ 

74LS393 
13 +1 H12B 16 I]HR 

74LS393, 
1 810A 11 R 

1 H11A Ii +1 
1 R 

-LOAO SERIAL 

10T 

103 
100 

101 
101 
101 
101 
101 

107 
107 
107 
107 
107 

107 
107 
107 

1;0 DATA RATE 9 W I CC -POMRST I C 
C tEl +LL/-RS131 DE 

519LS 

~ 
+007 11 G7 10 9 X+Y 

"'006 " - l.D- ~ ~7 

~ 
+0115 14r-- 15 II I G 
+00l 3r--

NUX >a; .!.IllI.IL 4 I----- 5 
74L5151 = r--

~: 
HB 

'---
I 

'FA +307.1 KHZ 191001 

fU' +l.!i.J..Ji.19600 I 6 

~ +IILB JIlL 14 5 
f 5 +SERIAL CLOCK >t' +38.4 KHZ 1400 

14 GY 
>[i +19.2 KHZ (1200) 

>EV +9600 HZ 6001 1 3 

'EU + !ID!lL HZ 300 .1 ; 
lj: +2400 HZ 1501 l..L...-.--

109.211 

111 

100 AL 
R10 (PULL-UP) -= 

N 
105 

X ... ~t 1 1ft>-15 
+75 110 HZ 6 CD II 

GZ 
08 

+S2-5 

L.! ~~ 
3 CD 

*" J'6 cm l 158L~ 
R31 (PUll-UP I 10 H1 

8 

~G& GI 

~ 
+1100 HZ (75) 1 & C 

ES 

~ i> I 1+1 H18 
R 

10T 

10T 

108 

R36. 5. 6k. ClB J +5V 

C11 
33 
CIT 

14 (5 CONTROL STR08E 1 
CE 

~ 1 & 193LS 

ij!: 4 
R11, 1k, 811 -ALARM )-lli=.1 

103 

300 

f 1:;10115L5C KK 
+CONTACT 

5 +T PANEl READY ~C 0198 8 4 S H - 4lCO 115L 

@ -READ T PANEl C 019A ~ 1 R 

I 6 14BlS 4 
C168 1 

I 1 11 +T PANEl CLOCK 
-<:iW -1Ji:~~~ 

213 

104 

101.106 

111A 

R3T.18k.C18J+5V 

C181 33 

~ & lS3LS . 
C198 J R 200MS 11 

+5V 

t R51, 180. H14 

RJ1.=J..4 EXTE~Al INTERRUPT 1 13 1 >EXTERNAl INTERRUPT 11 I R51.1TO.lI8W.G16 
11 140LS 

~ fl70 

+5V 

006 
106 

t R19, 1'.019 (PUll-UP )R19 ® 1U.106 

Q o 
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203 
200 

201 
201 
201 
201 
101 
2UI 

111 
20J 
20) 
20) 
207 
107 
207 
207 

209 

200 

206 
206 
206 
206 
206 
206 

203 

207 
21Z 
107 

20B 

11'11\ ·lOAo COMN DATA RATE 

@ -PoIRST 

'SA' +007 

>sa +006 

rae +00, 

~ 
+004 
+003 

>if +002 
=-

"" EXI REC COCK >H +3072 KHZ (19.200) >rr +1,3 6 KHZ (9600) 
~ +16. KHZ 4800 
'"'+ ,140 
~ +192 KHZ I1100} 
iyv +9600 HZ 600 
8 +4800 HI (300) 

""" 

~ClOCK 

Il 
Rl0 (PUll UP 

(DT +KBo 06 

m 
+KSo 04 
+K80 03 
+KRo 02 

~ +KBD 01 
EO +K8o 00 ill 

-CONTROL 
STROBE 13" 14:lS 11 

CE 
B5T 

EP ·PlATO IMT oA1A 
+Co.M XNT oITA 

IS +PlATo XMT DATA 
EN 

® ·RCV OA1A IN 
.. _----" 

c 

62940007 D 

I R 
C 

RGIR 
,19lS 

6 CD 7 
IIrn---IO 

'CO-' 
1~~:2 
14~15 

+EXT/-INT MODEM 
10 9 
II S 

~GI 243lS 

-,R G~ AlB 

14 R 
'---

.ISCIII PLATe 

3 
I 

I 143lS 

2 
G A2A 
I 

I. -

~ 16F 

o 

~ II I GO J 

~ JW2, 

~fl 
:2 7 
I 6 
14 , f 5 
15 4 

I 3 
2 1 
3 I 
4 0 
~ 

-= 

~ 
9 4 

} 0 2 GJ 
II I cn 
~ 

MUX 
}4lS15 

J A6 

r---Jt J I 
IJ 6 
14 , f' 
15 4 

I 3 
1 2 
3 I 
4 0 
-

-= 

~ .u- fl 

-= oRiR 
74lS144 

. :~:~ 
IJ~3 
15~5 
13 ----P.- 7 
II ----!+ 9 
~ 
~ 12 -

~ 
15 GO 

MUX -= I B9lS 
A9 

III rJ!---. 
10 0 
14~12 
I 0 
2-r------ 4 

Lp+-J 
~O -'----

+5V r RSI 10. AID 

-CoMM RCV ClK ® 212 

-CO •• XMT ClK 
J) 212 

+EXT /-1 NT MODEM 
J! 209,212 

+KlD 06 ?iJt 
+.au U4, 1-B ADD 

) ADD 
6 403 +K8o D3)~ 

:~:~ ~~) >-lli-= 
+K8D 00':; S=tt-:400 

3 400 
400 

-XIT UATA ® 204,201 

+IMT DATA @ 208 

-PlATOoA~ 210 

+CoMM RCV DATA 
IP 212 
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... 

N 

• 

+5V 

203 
200 
200 
200 
200 
200 
200 
200 

Tx (COMM+SERIAl liD I 3st 
-POMRST 2Ja", 

~ II 
110 REQUEST 36 >-u 

* -READ -------+--4' >fa +CLOCK 20 
33 >'if +AOD 

j: +AOI 34 

~ 

211 A 
211 A 
ilIA 

+COMM Rev OAT A _--'L J P 
-COMM RCV CLK --- ------------+P JH 

COMM XMT CLK JJ 
~ _--'-!l 

209 +SER I AL IN 29 

211 
209 
209 

~~ +SER ilL CLOCK -.-!-!:--r' GY 
SEN ilL CTS 

--

it.-' JF SER I AI CARRIER DETECT In 

20a 

211 

+XMT 4 
FN & 

,-Ii. 140L S +LL -RS232 5 
DE 01 BB 

L __ 

211A JT 
+EX! I INT MODEM 

caB 470,F.A20 

f1~~, 
- 2 5 

NOT USE DA~ +INT CTS 10 r RS23200TL 
901A B 

601 
601 
601 

209 

209 
209 
205 

000 

000 
000 

209 

200 

201 
203 
200 

BI9 

~ +lNT aSR I 3 

A~ +INT CARRIER DETE 4 rli---l A~ +INT REC DATA 13 

9 12 
CB9 47 OpFA20 

~O~ 
EX! DSR 

~ EX! CARR I ER DETECT 
KJ 

~ 
+fX! RCV DATA 
+S2- +tliL : XMr CHANNEL CZ 

I 
C92. 470,F, A20 

£914;;bo 

2 5 

J RS~6~TlI B RJ~ +EX! SEC CTS 10 
Al9 

R~~ +EXT PR I CTS 4 

1 RJ~ +REC CLOCK 

:~ 
C93.470 F,A20 

f§oPFA20 I 

GO lOOP EXT DATA -= 
~--

~ POMR +002 

E CONTROL 
PUll-UP R20 

'=J 

5-48 

+5V +5V 

L 
LS I RII PGRM 10, USART 

07 ZaOA-Slo/1 
07 

CH I P SEL 7 4 

RESET 1 637 MEM CYC I 5 3 

I III REG OAT A 4;B 
READ _3 
CLK 

L2
39 

CONT/IlATA SEL I I 
o 40 CH'N B./CHANA SEL 

5 I NTRPT ENBL IN I NTRPT 

, NTRPT ENBL OUT 

OHANNEl A 
XIIIT DATA 15 

RCV 0' T' 
WAIT /RElDY ~ RCV CLK 

~ XMT CLK SYNC CHAR +-----+ 
CLEAR TO SENO 17 

REQUEST TO SEND I CARRIER DETECT DATA TERM READY 

CHANNEL B 16 RCV DATA H~ I T DATA 
RCV CLK WI\. IT /fIEAOY ~ ~NC 
XMT ell'. REQUEST TO SEND 
CLEAR TO SEND CATA HRM READY ~ 
CARRIER DETECT +12V 

~31 
14 

4 

I 900 6 

~ HI7 

~ 
I-----

~ 

~ I P 
3 ,-'-'-1 

I 

I V 

~2 I ~ 3 B6A 
2 21 BLS 

B13A 

r-p 6 
Al3B 

~ 
13 i---GO 
~ BI30 ~ 15 

'-- ~ 
MUX P Al3C ~ -= IB9LS 
BIB 12 '------

-= 14,1 I'-
0 

5 7 

~~ 4 2 I 

~O 9 II 

~' ~ 

'~ GO 
15 ~,:~:; 

2 AI B 4 +12V 

3 " ~ 
14 5~7 4 

OTlVl3i 

lu I 6 

~ 0 900 
~ 

~ 
AI2 

10 

h---- 20llS ,3 II 
I B4A L!1.J, 

0 
L----

2 

'T 
3 

t---
-12V 

+007 
+uuo 
+005 
+004 
+003 
+[)O2 

+001 
+000 

INTRPT 
+INT ENABLE OUT 

+COMM XMT OA TA 

-RTS 

OTR 

+SERIAL OUT 

SERiAl RTS 

+LL XMT 

'KA 
>ta 

20 

'KG 
20 
20 

'to 20 
tri 
>tr 20 

'KG 
20 
20 

tK;( 20 
fJii' 20 
>ji< 20 
~ 

I 207 

J S 21 II 

~20 
\!V 1 

4 
00 

HY 10 

HZ 1 09 

~21 
~~22 

CR2 

006 

006 

30V 
HI6 

-= +£u OTR ~O 
~(PF 'iv 10--.GI6 

006 

-INT RTS )~16 HOT USED 

-INT OTR ~17 

COMM OSR 
V 

COMi CARRIER Of IE CT 
-® 209 

CONM RCV DATA II 209 

+EX! PR I BTS ~4 006 

+EXT SEC BTS ~' 

+SER!Al OTR ~2 
"~4)OPF'A12 

12 CO 175lS log 
II C 016B 

~:§q ~P.AI2 

13 R 

o 

+RESET STATUS 

EXT REC CLOCK 

lY 

JZ 

202 

211 A 
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~ 868 

200 
R20 (PULL-UP) 10 s 9 AL 

r~O I75LS[ 
- RESET 13 .. RC CI48 8 

AJ 

I 1 200 

8 
9 
10 

" J LS393 

13 .f12B 1 
AP 

l' RESET 12 R 

~.j .. 5 
4 
3 

16 C 
LS393 

('Hi). + T PANEL CLOCK 
el2A 

I • I b 2 R 

200 

211 

R53 R54J f54K 
47K ~7K 47K 

II8W ""W I!8W 
AI 811 811 

4 9 10 
X+Y 7_ 

CODER S- 5 

rtf 74156 
5- 6 J 88 
4- 7 

3- IZ 
15 J4 2- " 3 2 1- 10 

13 I 0- 9 

R5" R54< R54F 

~7K 1;o7K 47K 

I/aw Ifaw I!8W 
811 811 811 
8 1 6 

x-V 7 _ 
CODER 6- 5 

~ 
14156 5- 6 

] 89 4- 7 
3 ... 

15 ]4 2- " 3 2 ,.- 10 
13 I 0- 9 

62940007 D 

+ T PANEL 07 

+ T PANEL 06 
+ T PANEL 05 
+ T PANEL 04 
+ EN CONTACT 

+ T PANEL 03 

+ T PANE L 02 
+ T PANEL 01 
+ T PANEL 00 

+5. 

R54N R54L R5401 R54P R540 
470 ~7K 47K 47K 47K 

1/8W I/8W I!8W I/OW I/SW 
811 811 811 811 811 
13 11 12 14 15 . X 15 

- X 14 
XI3 

- X 12 
XII 

-x 10 

X 9 
X e 

.R,.. RME R54D il'54< R54B 

41K 47K 470 471< 47K 

I!8W II8W I!8W VSW I/BW 

811 811 811 811 811 
I 5 4 3 2 _ X 7 

- X 6 
- X 5 
-<4 
- X 3 
- X2 
- X I 
- XO 

-@ 202 

HE 202 
HF 202 
HG 202 
JC 213 

HH 202.213 
HJ 202.213 
HK 201.213 
HL 201.113 

.,.~ 
-'.).J3 -

2 500 
4 500 
6 500 
8 500 
o 500 
2 500 
4 500 
6 500 

~ 
:I) AJ3-
:I)AJ3 -I 

)AJ3 -I 
~)AJ3_ I 

)"J3-1 

,~ 
-'. )AJ3-

8 500 
20 500 
22 500 
24 500 

)AJ3-

:r~ 
AJ3-~26 500 
~8 500 
~500 
~2 500 

:r AJ3-

~ AJ3-

:I AJ -

I 0 
N 

§ 0-
!!! 

0 
U 
<X 
0 
-U 

::lE-
<x8a:: a::-l w 
(!)-lZ 
~wZ 
Oz<X 

U~~ 
~xx 
::lEU w::;) 
x O 
U~ 
In 
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Q o 
lilA 

+T PANEl OJ 
lilA 

+T PINEl 01 lilA 
+1 PA 

212A +T PANEl 00 
212A 

R14A.1 Ok 
500 IJ~>-C::-T~P~Y!..!125--':;';16~;;;'~=':""'':'''''-"""t;:;;;;;';~;-iOOii?a1 

)~-]TPlLY~IL-~R:14~B~·VIOVk~.I~/~BI~._5 ___ ~~~~~7tlo~~ 500 IJJ~ 15 2 10 
0 
0 

"' RI4C.1 Ok. I/BI ,5',. C6 
500 lJ J~>-~-TITP~Y!..!11J-"'::':~1~4;W~----1r;;;-1?iii~;O;:-iDOii7e1 

RI4o.IDk, IIBI. 5" 
500 AJ J~>-C::-T~PJYUIL2 -":':':'~I ~J W~:----I';;;;-i1oil~~IOOi::c81 

RI4E, 10k, I/BI. 
500 AJ J~>-~-TTIP~Y 1l!1---':::':;12;;';';;;'':--':'-':'--"''tcro:~Dur"iDi::TOiiVi~ 12 

O!::1 
-C) 
~O a:: 
:...J ILl 

Z C)...J Z 
",ILl "' -Z 0 O~ U) 
OQ: I 

i=x >-
"'0 ~;:) 
ILl 0 

n~ 
(I) 

N 
)~-~TP~YUI0~~R:14~F~'VIOVk~'I~~~I_' ____ t;~~~~~~ 500 AJJ~ " 

>~~~_~R:14~G~'~IOAk~'I~IB~W~'-,:, ___ fo,~~~~~~ 500 AJJ~ -TP Y9 10 

>~-~T'llYB~_~R~I:4H~'VIOV·~'~IIB~W~~·~"~ __ lr.MI~~~~~ 500 AJJ~ 9 B 10 

10 

RI1G,IOk,I/BWY 
500 AJJ.=!4>-c:-:!!TPllY!6 -.....:~I~O W~-':'--:---lr.i;"i~;t~iOO;:cII 

>~-T~P~Y~5_~R~I~lFT'~IOVk~,I~IB~I~,~ __ -,o,;lTo~~~~ 500 AJJ~ "6 12 

RIlE, I Ok I/BI. 
500 AJJ~>-~-~TP~Y4~_~1~2~~----~~~~~~~ 

Rllo.IOk.I/BW.5' 
500 AJJ~>--:1T!.P J.YL-~I::;J"""'''7----I';;oi7oltFi~iOoV"C11 

RIIC 10k I/BI 5 
500 AJJ~>--:!T!.P J.yL---;-14;-'VVO'--;-----Tci9"i2Otil~iiiiVCi1 15 

RllB.IOk 1/815 
500 An~ >-::.-T~P:...Y!..'I---;-;15::"''''''"'---~_,CiD"'i2itF:_m:_:Io~~ 10 

12 

NoTE& ON THE 4050 CHIP, PIN-I IS CONNECTED TO +5V. 

o 
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I'll 

+5V 

ClOD 
.01 
85 

+5V &J5-13 

~ID 
>{It" ~12 

AJ~)~_-~5~V __________________________________________________________________ ~)~4 

AJl.:i4 »)------1I>---.------1~--.... --..... ----------------------------------------------~) ~2 
-12V 

~)~------~t-------------------------------------------------~SAnf~ETuY~GmR~OO~NLD ______ ~~--~~1 
m ~FI 

AJ~»---+__;ll .. 2v-I-I--I------------------------~)rlli=" 
CTD C16C24 

Tt!l THIO~ T· ol 

~A12 

NOTfS: 
I. UNLESS OTHERWISE SPECIfIED, POIER AND GROUND PINS Of 

INTEGRATED CIRCUITS ARE AS LISTED BELDI. 

U PIN INTEGRATED CKTS, PIN 14 = +5V. PIN I = GNU. 
16 PIN INTEGRATED CKTS, PIN 16 = +5V, PIN 8 = GHO. 
24 PIN INTEGRATED cns. PIN 2.4 = +SV, PIN U = &NIl. 

2. UNLESS OTHERWISE SPECIfIED. All RESISTORS ARE RATED 
AT I '41 AND HAVE A TDltAAHCE Of iSI. RESISTANCE IS 
SHDIN I N OlliS. 

3. UNLESS OTHERWISE SPECIFJED, ALL CAPACITORS ARE RATED 
AT 25 IYDC AND HAVE A TDLElAHCE OF +IIOS" AND -21$. 
CAPACITANCE IS SIIDIN'IN IleBOFARAOS UNLESS DTHERIISE 
SPECifiED. 

4. UNLESS OTHERIISE "MDTED All CIRCUITS ARE PART OF OACD 
BOARD. 

u 

62940007 D 

SPARES 

: . I 
10 226lS 
II FlIB 

~ 
L:iliF 

12 ...!.a-0-- I 
S2-GII 

5-51 • 



U1 
I 

U1 

"" 
D 

c 

0\ 

"" \0 
~ 
o 
o 
o 
-...J 

BI 

4 

CLOCK 8A J1J1JW 
IBO CLOCK 

IBO BUS LINES 

-MEMORY REQUEST 

+REQUEST LATCHED 

+MEMORY ACT I VE 

-MEMORY WA I T 

CYCLE TYPE «PM+ROM). Ml) • (ROM· Mi) 

+PM START 

-PM RAS 

-PM CAS 

PM DATA DUT 

+OM REQUEST I 

+DM REQUEST II 

+PROC DM CYCL E 

-DM RAS 

-DM CAS 

DM DATA OUT 

DATA LATCHED I 

DATA LATCHED II 

-ClEAR WAIT 

DATA BUS 

3 2 , 
JU1IlflJlJUlJlJ JU1Jlf 

~ 

D 

PM • Mi DISPlAY MEMORY. Ml 

, c 

B 

A 

CODE 100NT 

PROCESSOR MEMORY CYCLES 115920 1 I ron: --.. ---1, 'I 



~ 
N 
1.0 
,;::. 
o 
o 
o 
.....) 

c 

B 

A 

U1 
I 

U1 
w 

4 3 + 2 

RCV CLOCK 
I 

+RCV DATA ( ) 

I-
1-21 BIT lORD .J 

-EDGE DETECT r~- ----r ----I T-----I-------r---] 

Rev ENABLE LJ 
BIT COUNTER 919 I 9 [10 111 112 113 114 li5-I:9TT1lTT1TiTTITTTqlIT9110 111 I 12]T3--r1TTf5T_L110 111 ULlu 114 115 19 

-BIT COUNTER LOAD LJ LJ LJ ~ 

BYTE COUNTER 13113 ----13- ------, 14 -r---------15---- --,--- 13 ,. 

LAST BIT 
______________________________________________ ~rl~ ________________ _ 

SHIfT REGISTER ( -3) 

(-4) //ZWff$Al ~ 

-5) 

( -6) 

( -10) 

(-)1) 'Vm~ffffo0WM ~ 

( -12) 

COHMUNIC.ATION READY 

HOLD REGISTER 21 

26 

25 

24 

______ --'J'~ r~ ~~ 

-, r----
0"//$!Wff&~$M r----
W...00'l'~4WPA0WffM L-

~//O W.#rW7~ 

23 ~h7~LZ1 

22 

21 

20 

-READ COHN LINE DATA READ (HEX) 

4 3 

u ~ LJ 
OA 3A 34 

PLATO RECEIVER TIMING 

2 

D 

c 

B 

A 

CODE IOENT 

15920 



VI 
I 

VI 
.r:.-

D 

c 

0\ 
t-.J 
\.0 
.r:.
o 
o 
o 
-..J 

B 

/ 

4 

XIT CLOCK 

BI T COUNTER 

LOAO XMT LO 

LOAD XMT HI 

XMT ENABLE I 

XlT ENABLE II 

XMT BIT 0 

BIT 1 

BIT 2 

BIT 3 

BIT 4 

BIT 5 

BIT 6 

BIT 7 

BIT B 

BIT 9 

BIT 10 

BIT 11 

BIT i2 (XlT) 

COMMUNICATION REQUEST 

4 

3 2 

UTIIT I 7 I B I 9 110 1" 112 113 114 115 10 I I 4 I 5 I 6 I 7 I B I 9 11~ [11 l12 l13 l14 l15 10 I 3 

Ll U , 
:ll : U 

I I I I 

~ ~~----------------------------. 
, I ' I '-----

~ ~ ~ 
I I I I 

~: ~ , I I 1 ,L-________________ ~ ____________________ __ 

~' n :: n I I L-____________________________________ __ 

~ 'n" nL.. ________ ~ 
, I I I 

~L __________________ _ ~; LIlL __________ : : rL.-IlL __________ _ 
~ rL.-Il I) 

---- : : rL.-Il~ _________ _ ~ ~L_ ____________ ~-

I n r--
I. CHARACTER TI ME \ 13 BITS) .1 

3 

I. CHARACTER T I ME \ 13 BITS I ~I 

2 

PLATO TRANSM ITTER 
TIMING 

D 

c 

B 

A 

CODE IDENT 

15920 



... 

C"II 

204 

204 

204 

204 

204 

(W) 

204 

211 

AP4 -20) 

AP~ 

AP4~ 

AP4~ 

AP4~ 

AP~ 

A~ 

A~ 

AP~ 

A~ 

AP4-3 ) 

~ 

~ 

GROUND 

.5V 

-OTR 

-DSR 

-RTS 

,Rev 

-XMT 

-ERROR 

-ALARM 15 

, 
11 010 

12 0 I 

13 ~ 
14 

0 
7 

16 0 
5 

17 
0 4 

IB 
0 

3 

19 
0 1 

20 
0 

1 

TALK+- -+DATA 

5i"-o 
I 

r~ 

>'/ L::\ eRG 

'-J 

>'/ 
,r;:;'\ eR 5 

'-J 

>'/ 
,r;:;'\ eR 4 

V 

>'/ t.::\ eR3 

'-J 

>'/ r::\ eR 2 

\;J 

ij 
t.::\ eR I 

\;J 

53 
6 

RI 6 2' I 
1141.5% 

SI 

+ EXTERNAL SW-10 (+ASCII,-PLATO I IF) 
) )lI±.23 

+ EXTERNAL SW- 00 i'EVEN/-OOO PARITY i 
~ ~24 

1" EXTERNAL SW -08 (+FULL/-HALF DUPLEX) 
) ~25 

1" EXTERNAL SW-07 ) ~2G 

+ EXTERNAL SW-05 (+KY BOnp /-SK I P) 
) ~'8 

... EXTERNAL SW-04 (f. TEST I-SKIP) 
) ~'7 

f. EXTERNAL SW-03 ( ... LOCAL/-HOST) 
) ~IG 

... EXTERNAL SW-02 (.INT I-EXT SOURCE) 
) ~15 

+ EXTERNAL SW-OI (+SEl/,NORM FILE) 
) ~-14 

+ DATA I-TALK 
) ~13 

'DATAl TALK 

R2.240 I 
)lli=JI 

1/21.5% 

if + 
p. 

ALARM INCWDED 

L ON ASSEMBLY 

~ 

AP4-2)>--t~--.-~G~RO~U~N~O~----------------------~~ __ ----------------------------________________ -~R~E~S~ET~ ______ ~)~-4 

A~r-J 

o o 
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205 

205 

205 

205 

205 
§ 0 

N 
205 

1: 
(). 

8 ~ 205 

205 
0 
0 

205 <t 
O..J 
~W 

::lE Z 
209 <t<t 

~a.. 
t!>(/) 

~~ 
00 

~~ 
1-0:: 

205 <t W 
::lEa.. 
w O 
:J: 
0 
(/) 

200 
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N 

Q o m 

~) 

ICI 15i 

+ C2 

f.L4) 
I~~ I OI~F 

20S PI~ +KBO 02 
20S P~ +1(80 01 

20S PI~ 

20S 
20S 
20S 

5-56 

+KBO 00 

~II 
X+Y 9 NOT USEO 
CODER B~NOT USED 

12 507 7 

"Rn n, ~BU2 
S " I 4 
~ 5 +KBD 04 14 2 

"Rn "' 15 1 3 

J,. ;~ 'w L-..!!..~ IOU II ; 

NUX 
505 

+5V rp- ~ ¥- fiT ~ ~ ~ ~ 7 UI 
R2.3 3'.1/4W. 5% r"tf. I 

13 7 

R3.3 3'.1/4W. 5% qr ~ ~ ~ ~ ~ ~ IJ 
~: 5 
150 4 
I 3 

R4.33'.1/4W.5% qr ~ rp- ~ -~ ~ ~ ~ -'t2 
3 1 

rp- ¥- ~ ~ ~ ¥- ~ ~ ~O 
R5.3.3'.ll4W.5% 

~ 

RS.33'.1/4W.5% rp-- ~ ~ ~ ~ ~ ~ ~ 
R7.33'.1/4W.5% rp- ~ ~ ~ rp- rp- rt- ~ 
RB.3.3'.1/4W.5% rp- up-- ur- t- rt- ~ ~ .~ 
R9.3.3'.1/4.5% rp--rp-~~rr-rr-tt-~ 

RI. 470.1/4W. 5% ~~ 
RIO,470, 1141, 5% l¥ 

-

0[J0D000000Gc:JG~E1 
GGG0G000000GG0G00 
0000~0000GGGGGG0B 
000G00000BB0G0G0 

I ss I 
KEY NUMBER ASS 1 GNMENT 

PART OF KEYBOARD ASSY 51940851 

o 

-S7ROBE ~20S 

-SHI FT -' 

-CONTROL -' 

:rf.!.=!- 20S 

)-fl.=lJ 20 S 
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MA INTENANCE 

This section provides the information necessary to perform site 
maintenance on the terminal. Information is organized under the 
following major headings: 

• Suggested Emergency Maintenance Procedure - describes the 
suggested approach to emergency maintenance. 

• Maintenance Aids - describes the diagnostics available to 
troubleshoot the terminal. 

• Preventive Maintenance - describes the follow-up tasks to 
be done when a terminal requires repair. 

• Special Tools and Supplies - describes special items 
required for terminal maintenance. 

• MOS Circuit Handling Precautions - describes special 
procedures to be used when replacing MOS circuits. 

• Diagnostic and Corrective Maintenance Procedures -
contains SAM (structured analysis method) listings that 
provide information for troubleshooting terminal ma,lfunc
tions and associated corrective maintenance procedures. 
Preceding the listings and procedures is a description of 
the format and use of the SAMs. 

SUGGESTED EMERGENCY MAINTENANCE PROCEDURE 

The following procedure provides suggested steps for the custo
mer engineer (CE) to follow when responding to a customer 
request for maintenance on the terminal. 

BEFORE LEAVING FOR CUSTOMER SITE 

Before leaving for the customer site, the CE should call the 
customer and talk to the person operating the terminal at the 
time the malfunction occurred, then: 

6 
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1. Determine the following: 

a. Specific configuration of terminal; for example, does 
it have an internal modem, additional RAM, and/or 
additional ROM/EROM installed. 

b. Type of symptoms terminal exhibited to indicate that a 
malfunction occurred. 

c. Whether terminal is operating and what symptoms, if 
any, are present when an attempt is made to operate. 

2. Decide course of action to take, for example: 

a. Go to customer site and begin troubleshooting. 

b. Deduce that terminal itself is probably not at fault 
and most likely cause of problem is either communica
tion lines or a power reduction or loss. In either 
case, CE can notify responsible party (common carrier 
or customer) of problem. 

c. Decide that an error in operating procedure rather 
then equipment failure is probable cause of problem, 
and notify customer of correct operating procedure. 

3. If a site maintenance trip is required, CE should try to 
determine a probable cause for failure and gather neces
sary tools, manuals, and spare parts that may be needed. 

UPON ARRIVING AT CUSTOMER SITE 

Upon arriving at the customer site, the CE should locate the 
appropriate supervisory personnel and again talk to the terminal 
operator concerning the malfunction, then: 

6-2 

1. Visually inspect terminal to ensure that correct input/ 
output cable connections exist. 

2. Verify that a malfunction does exist, and then begin to 
troubleshoot terminal. This is done by: 

a. Running the diagnostics described later in this 
section. 

b. Referring to the SAM in this section that covers the 
malfunction and doing the prescribed corrective 
actions. 
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3. After source of malfunction is corrected, CE should: 

a. Rerun diagnostics to ensure that terminal is 
operational. 

b. Perform preventive maintenance tasks listed in this 
section. 

c. Demonstrate to customer that terminal is now operating 
properly. 

MAINTENANCE AIDS 

Resident diagnostics provide error indications of basic hardware 
faults. PLATO system diagnostic (DIAG), accessible in the PLATO 
and Data Services networks, provides additional tests. 

RESIDENT DIAGNOSTICS 

The following paragraphs describe the sections of the terminal 
resident diagnostic program. The actual running of the resident 
diagnostics is described later in this section in procedure 2. 
The program consists of three sections: 

• RAM tests 
• Interface tests 
• Crt alignment, touchpanel, and keyboard tests 

RAM Tests 

These tests check the operation of RAM by: 

• Writing/reading 5516 (010101012) code in all available 
memory locations. 

• Writing/reading AA16 (101010102) code in all available 
memory locations. 

• Writing test codes into test addresses and reading all 
memory to ensure that the codes were written in desired 
addresses only. 
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Interface Tests 

The interface tests check the operation of the circuits that 
handle PLATO communications, ASCII communications, and SERIAL
interface communications. 

PLATO Communications Test 

This test checks that the status and control lines of the PLATO
communication logic are functioning properly and checks that 
these circuits can receive and transmit data correctly. The 
following conditions are tested: 

• Character request status is present. 

• Character request status does not drop after low-order 
bits are output. 

• Character request status drops after the high-order bits 
are output. 

• First byte flag is set. 

• Start bit is present. 

• Character ready status is present. 

ASCII Communications and SERIAL-Interface Communications Tests 

These tests check that the control and status lines of the 
ASCII-communication logic and SERIAL-interface logic are func
tioning properly and that each set of circuits can receive and 
transmit data correctly at 9600 bps, using an internal loopback 
feature. The following conditions are tested: 

• Character request status present. 

• 'Character read status present. 
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CRT Alignment, Touchpanel, and Keyboard Tests 

This section consists of three test segments. These are an 
alignment pattern, a touchpanel test, and a keyboard test. 

The alignment pattern consists of four lines outlining the 
screen border with two diagonal lines intersecting at screen 
center. This pattern is used to check for correct crt alignment 
and touchpanel installation. 

The touchpanel has 256 touch-sensitive areas. Touching anyone 
of these areas causes the screen in that area to be displayed in 
inverse video. Repeated touches cause repeated inversions. 

The keyboard segment displays a binary representation of the 
hexadecimal code generated as a key is pressed. This binary 
representation shows long bars for binary Is and short bars for 
binary Os, with the bottom bar being the lowest order bit. 

PLATO SYSTEM DIAGNOSTIC (DIAG) 

If the terminal site is subscribed to either the PLATO network 
or Data Services network, PLATO system diagnostic-lesson DIAG 
can be used to troubleshoot the terminal. Available tests in 
the lesson include a pattern test, character tests, and a 
keyboard/touchpanel test. 

Before lesson DIAG can be accessed, controlware from the 
respective network-host computer must be loaded per the startup 
instructions in the terminal operator's guide (refer to preface 
for publication number). If this is done from the Data Services 
host, the controlware file that is loaded must be for PLATO mode 
in order to access the lesson. 

After successful loading, lesson DIAG is accessed per the 
instructions in the troubleshooting portion of the terminal 
operator's guide. 

PREVENTIVE MAINTENANCE 

Preventive maintenance should be performed immediately following 
and as a part of an emergency maintenance call. The following 
suggested preventive maintenance steps help to minimize mainte
nance calls by verifying correct crt alignment and related 
operations of the terminal. General inspection of the terminal, 
including proper seating of cable connectors, should also be 
made. Procedures referred to are found after the SAMs in this 
section. 
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Remove power from terminal (procedure 1) and clean as follows: 

CAUTION 

Do not use solvents to clean key
board. Solvent can cause defective 
keyswitch operation and damage 
keycaps. 

The following agents may be used for 
exterior cleaning surfaces including 
key tops. 

Bafix Germicidal Cleaner (Hysan) 
Tide Detergent (2% in H20 solution) 
Joy Detergent (1% in H20 solution) 
Formula 409 Household cleaner 
Windex with Ammonia 

Harmful examples of agents not to be 
used are: 

Gasoline 
Carbon tetracloride 
Acetone 
MEK (Methyl-ethyl-ketone) 
Methanol (wood alcohol) 
Ethanol (grain alcohol in concen-

trated form) 
Gun cleaner (Hoppe's #9) 
Freon (except freon #12) 
Iodine 
Liquid bleach 

1. Dust keyboard with soft-bristled brush. 

2. Clean touchpanel in front of crt screen using a soft 
cloth dampened with a mild soap and water solution. 
Apply cleaning solution to cloth to prevent solution from 
entering behind the bezel. Avoid splashing solution on 
keyboard. 

3. Wipe exterior of the terminal using a damp lint-free 
cloth~ 

Reapply terminal power (procedure 1) and verify correct display 
alignment as follows: 

6-6 

4. Set SKIP/KB&TP switch behind protective door on operator 
panel to KB&TP. Set SKIP/TEST switch to TEST. Press 
RESET switch for 3 seconds or longer to run resident 
diagnostics and have alignment pattern appear. If 
controlware is loaded, this may require pressing RESET 
twice, each time for 3 seconds or longer. 
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5. Check for correct alignment and acceptable display 
quality (refer to procedure 22). If required, perform 
related adjustments per procedure 4. 

6. Return SKIP/KB&TP and SKIP/TEST switches to SKIP. 

SPECIAL TOOLS AND SUPPLIES 

In addition to a normal complement of metric hand tools and test 
equipment, maintenance of this terminal requires the following 
special items: 

• Alignment tool kit part number 12263463 for doing adjust
ments on the power supply and display boards. These 
adjustments may alternately be done using alignment tool 
part number 12263476 and hex adjustment tool part 
number 12263299. If the hex adjustment tool is used, its 
hook must be cut off to prevent the tool from locking in 
adjustment slugs of the display board. 

• Chip removal tool part number 87365900 for removing 
14-pin and 16-pin integrated-circuit chips from boards. 

• Silicone adhesive part number 51004063 for glueing yoke 
centering rings. 

MOS CIRCUIT HANDLING PRECAUTIONS 

The controller and video boards contain a number of MOS (metal
oxide semiconductor) integrated circuits. The MOS circuits are 
susceptible to irreparable damage if they are exposed to exces
sive static electricity and thus require special handling. 
Follow the precautions listed here at all times when handling 
either board. 

• Never insert, remove, or otherwise connect/disconnect any 
circuit(s) while power is applied. 

CAUTION 

To prevent accidental shock when 
observing static-grounding precau
tions, do not touch powered-on elec
trical equipment and chassis frame 
at the same time. 

• Before touching (with hands and/or tool) or handling any 
circuit, cable connector, or board, always touch hand(s) 
(and/or tool) to an exposed portion of the associated 
chassis frame to discharge any buildup of static 
electricity. 
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• Especially in dry ambient air, any movement may cause 
static electricity buildup due to friction. In the case 
of shuffling one's feet across a dry carpet, such static 
buildup may be quite high and may easily jump from a 
cable connector being held onto the pins being mated to. 
This could damage the MOS circuits within the equipment. 
Thus, the chassis frame must always be touched immedi
ately before connecting any cable to it. 

• When removing, replacing, or otherwise handling any board 
that contains MOS circuits, do not touch circuit paths or 
conductors if at all possible. Do not carry a MOS cir
cuit board across a room while touching its circuits. 

• When a board is removed from the chassis and placed where 
it may be touched, carried to some other location, or if 
it is to be shipped, wrap the board in static protective 
material, such as aluminum foil or conductive foam. 

DIAGNOSTIC AND CORRECTIVE MAINTENANCE PROCEDURES 

This portion of the section contains the SAMs and corrective 
rna intenance procedures for the terminal. The SAM 1 istings 
provide information for isolating a malfunction and refer to the 
applicable corrective maintenance procedure for correcting it. 
The corrective maintenance procedures cover the available 
terminal adjustments and the replacement of field-replaceable 
components. . 

The next paragraphs describe the format and use of SAMs and 
explain the organization of the SAMs and procedures that follow 
in the section. 

SAM FORMAT 

An example SAM showing the basic SAM format appears in 
figure 6-1. A SAM is a formatted listing that presents 
troubleshooting information in a logical manner. Each SAM 
contains a sequential listing of questions that can be answered 
yes or no. The response made to a particular question either 
leads to the next question or to the specific action (or 
numerical sequence of actions) that is to be taken to correct 
the problem. 

Each SAM listing is identified by a SAM number and a title that 
denotes the type of problems that it covers. A hyphen and 
number following the SAM number identifies the pages within the 
listing. 
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USE OF SAMs 

The SAMs are to be used in conjunction with the diagnostics 
described earlier in this section. After diagnostics are run, 
or if they cannot be run, refer to the SAM that covers the 
existing problem. Verify that all assumed conditions stated at 
the beginning of the SAM are present and observe any preliminary 
instructions. Enter listing and answer yes (Y) or no (N) to the 
question asked or the condition being tested. Follow down the 
appropriate Y or N column and when column leads to action 
numbers, perform the corresponding actions in numerical order to 
correct the problem. 

MAINTENANCE 
SYMPTOM/QUESTION 

RESPONSE FOR QUESTION 

INDICATES FOOTNOTE 
(NOTES ARE LISTED ON 
LAST PAGE OF SAM) 

BEING ASKED 

STEP NUMBERS I SAM 4271 629479lB 
(USED FOR IDENTIFICATION ~ 
PURPOSES ONLY) I "'his SAM aSSUI. 'S power is applied and circuit breaker Cal does 

l. ~t trlp. 

PATH TO FOLLOW FOR YES (§]])([]) alank screen (no video or raster) CONTRAST and 
RESPONSE TO FIRST" INTENSITY controls have no effect? 
QUESTION 0021~ Y N Raster present (screen lit) but no video? 

003~: : Y N Video display or control problem? 

INDICATES THAT THIS IS 004 "y N Offline keyboard input problem? 
THE ONLY ACTION TO BE ~05 ; ; ; ; ~ N Power on diagnostic error? (1) 

TAKEN I· -, , , , 
006 : : : : .! Run auto tests (enter 84200). If unable to 

"establish communication, check rIo connectors, 

AFICRTsIOTNA-C-T-IO-N-T-O-B-E--~-----:-I----00-7-:-~_.-/;"\l:-~, -:--:---:--\ ~:~:~~~~e~!~~e f~~t:~~7~~!n~:~d- If problem 
~ Check for loose internal c~ble connections. 

PERFORMED IN THIS OOB , , ;~~~~e~or correct seating of applications 

COLUMN 

UNDERLINE INDICATES 
THE LAST OF A NUMER-
1cAL SEQUENCE OF 
ACTIONS IN A GIVEN 
COLUMN 

009 
010 , 5 

011 

~. 
014 ~~ 

~~~~~~:i~'~"T~~s"E ~r 
COLUMN ---. I 
INDICATES SAM IS CON-~OlB r 
TlNUED ON PAGE 2, ; 
COLUMN A ill 

Figure 6-1. 
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Replace applications module (para 3.3). 

Replace logic/power supply hoard (para 3.4). 

Replace keyboard assembly (para 3.11). 

Check INTENSITY and CONTRAST controls for open 
circuit (para 3.13.2). Replace if open. 

Check monitor PC board adjustments (para 
3 _ B_2) _ 

Replace monitor PC baarn (para 3.B). 

Check video Faston connector (.J5 pin 6). 

Check fuse F3 (3.0 A fast blow). 

Check for open CONTRAST control (para 3.13.2). 

Check 30 V Return Faston connector (J5 pin 2). 

VISUAL DISPLAY/CONTROL PROBLEMS SAM 4271-1 

Example of a SAM 

03388 
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ORGANIZATION OF SAMs AND PROCEDURES 

The organization of the following SAMs and corrective mainte
nance procedures is shown in figure 6-2. 

TERMINAL 
TROUBLESHOOTING 

INFORMATION 

SPEED INDEX 

PROCEDURES AND 
REFERENCE FIGURES 

SAMs 

01642-5 

Figure 6-2. Organization of SAMs and Corrective 
Maintenance Procedures 
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WARNING 

LETHAL VOLTAGES EXIST IN THE CRT MONITOR 
ASSEMBLY. USE EXTREME CAUTION WHEN PER
FORMING INTERNAL ADJUSTMENTS OR SEVERE 
PERSONAL INJURY OR LOSS OF LIFE MAY 
RESULT. 

CAUTION 

MANY OF THE INTEGRATED CIRCUITS USED IN 
THIS TERMINAL ARE MOS TYPE THAT CAN BE 
DESTROYED BY STATIC ELECTRICITY. ALWAYS 
OBSERVE THE RULES FOR HANDLING MOS CIR
CUITS AS DESCRIBED EARLIER IN THIS 
SECTION. 

NOTE 

TO AVOID REVERSED CABLE CONNECTIONS, REFER 
TO FIGURES 6-11 AND 6-12 WHEN MAKING CON
NECTIONS TO VIDEO AND CONTROLLER BOARDS. 





SAM 1-1 

SAM 1 - POWER-ON PROBLEMS 

Assumptions: SKIP/TEST switch behind protective door is in SKIP 
position to bypass resident diagnostics and terminal power cord 
is connected to a live power outlet. 

001 N Y 
I 
I 

Building circuit breaker for power outlet remains set 
when terminal ON/OFF circuit breaker is pressed to ON? 

002 N Y Terminal ON/OFF circuit breaker remains set when 
I pressed to ON? 
I 

003 N Y A message appears on screen after approximately 
I I 45 seconds. 
I I 

004 I 1 Power on occurred successfully. Run resident diag
I nostics (procedure 2). 
I 

005 1 Turn BRIGHTNESS control clockwise to check that it 
I is not set too low. 
I 

006 2 Verify that power cord is securely seated in recepta
I cle on ac entry panel. 
I 

007 3 Remove hood (procedure 3) and check cabling for loose 
I connections. 
I 

008 4 Check LEOs on power supply board (figure 6-17) ahd do 

009 5 
I 
I 
I 
I 
I 

322 
ABC 

62940007 

the following as applicable: 

• If all five LEOs are lit, check/adjust power 
supply voltages (procedure 9) to make sure they 
are correct. If any voltages are bad, go to 
SAM 3 (Bad Power Supply Voltages). 

• If none are lit, go to step 010 in this SAM and 
isolate open in ac-entry circuits. 

• If only the +55-V LED is lit, go to SAM 3 
(Bad Power Supply Voltages). 

• If none of the above, replace power supply board 
(procedure 10). 

If no raster (illumination) appears on screen when 
BRIGHTNESS control is fully clockwise, go to SAM 2 
(No Raster). If a raster is present, run resident 
diagnostics (procedure 2) and go to SAM 4 (Resident 
Diagnostic Errors/Problems) to further troubleshoot 
problem. 
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B C 
1 1 
I I 

010 I 6 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SAM 1-2 

If all LEDs are unlit on power supply board, Isolate 
open in ac-entry circuits as follows: 

a. Press ON/OFF circuit breaker to OFF and disconnect 
power cord from outlet. 

b. Check blue and brown ac-entry wiring for a loose 
connection or damage. This wiring starts at power 
cord receptacle on ac entry panel and ends at 
power supply board. 

c. Disconnect power cord from ac entry panel recepta
cle and check continuity of power cord. Replace 
if open. 

d. Slide connectors back to access terminals on line 
filter and check continuity of line filter. 
verify that continuity exists between terminals 
with same colored wires. If not, replace line 
filter (procedure 11). 

e. If terminal is a domestic unit, replace ON/OFF 
circuit breaker (procedure 12). If terminal is an 
international unit, replace ON/OFF circuit breaker 
(procedure 12) and stepdown transformer (proce
dure 11) one at a time. 

011 1 Remove hood (procedure 3) and isolate short as follows: 

6-12 

NOTE 

The following corrective actions assume 
that cables are good. Before replacing 
an item, check associated cables for 
damage or shorts. When connecting 
cables to video and controller boards, 
refer to figures 6-11 and 6-12 to 
verify correct pin alignment. 

a. Disconnect power cable from BJ3 on video board and 
board-edge connector from monitor display board. 

b. Press ON/OFF breaker to ON. If breaker trips and 
terminal is a domestic unit, replace power supply 
board (procedure 10). If breaker trips and 
terminal is an international unit, disconnect 
3-pin connector from power supply board and 

(Step 011 continued on SAM 1-3). 
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A SAM 1-3 
1 
I 
I retry. If breaker trips, replace stepdown trans-
I former (procedure 11); if not, replace power 
I supply board. 
I 
I c. Press breaker to OFF. On video board, reconnect 
I power cable to BJ3 and disconnect cable from BJI. 

d. Press breaker to ON. If breaker trips, replace 
video board (procedure 6). 

e. Press breaker to OFF. Reconnect board-edge con
nector on monitor display board. 

f. Press breaker to ON. If breaker trips, replace 
display board (procedure 18). 

g. Press breaker to OFF. Reconnect cable to BJI on 
video board. On controller board, disconnect 
cables from AJ2, AJ3, AJ4, and AJ5 (no cable will 
be at AJ5 unless an internal modem is installed). 

h. Press breaker to ON. If breaker trips, replace 
controller board (procedure 7). 

i. Press breaker 
troller board 
breaker trip. 
connections. 

Reconnect 

AJ2 

AJ3 

AJ4 

AJ5 

to OFF. Reconnect cables to con
as follows to see which one makes 

Press breaker to OFF while making 

Replace if Breaker Trips 

Keyboard assembly (procedure 13) 

Touchpanel (procedure 20) 

Operator panel (procedure 14) 

Internal modem board (procedure 21) 

012 1 Remove hood (procedure 3) and check blue and brown 
I ac-entry wiring from power cord receptacle to ON/OFF cir
I cuit breaker for a short. 
I 

013 2 Disconnect power cord from outlet. Slide connectors back 
I to access terminals on line filter and check continuity 
I of line filter. Verify that continuity exists between 
I terminals with same colored wires, and that no continuity 
I exists between terminals with different colored wires. 
I If not, replace line filter (procedure 11). 
I 

014 3 Replace power cord. 
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SAM 2-1 

SAM 2 - NO RASTER 

Assumptions: All LEDs are lit on power supply board and no 
raster (illumination) appears when BRIGHTNESS control is turned 
fully clockwise. 

001 N Y Fuse OK on monitor display board (figure 6-8)? 
I 

002 N Y +55 +1.10 V present at fuse on display board (for 
I ground, use ground side of C35 shown in figure 6-18). 
I 

003 N Y LED lit on display board (figure 6-8)? 

004 

005 

006 

007 

2 2 2 
A B C 
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I 
N Y CRT filament lit? 

2 
D 

I 
1 Check BRIGHTNESS control as follows: 
I 

2 
I 
I 
I 
I 
I 
I 
I 
I 
3 
I 
2 
E 

a. Press ON/OFF circuit breaker to OFF and 
disconnect power cord from outlet. 

b. Disconnect board-edge connector from dis
play board. 

c. Connect one ohmmeter lead to pin 4 of board
edge connector, and other lead to either 
adjacent pin 3 or pin 2 (pin numbering of 
board-edge connector is shown on display 
board) • 

d. Set meter to X1000 setting and check that 
meter reads 0 ohm when BRIGHTNESS control 
is turned in one direction, and that resis
tance steadily increases to 100 kilohms 
when it is fully turned in opposite direc
tion. If not, replace BRIGHTNESS control 
(procedure 16). 

With power off, check seating of the following 
connections: 

• Lead from flyback transformer on display 
board to doubler/bleeder assembly (above 
and left of display board) 

• Yoke connector at S02 of display board 

Replace doubler/bleeder assembly (procedure 19). 
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ABC D E SAM 2-2 
11111 
I I I I 

008 I I I 1 Press ON/OFF breaker to OFF. Wait 60 seconds for 
I I I t crt to bleed off power and check seating of 
I I I I socket at end of crt. 
I I I I I 

009 I I 1 2 4 Replace display board (procedure l8). 
I I - I I 

010 I I 3 5 Replace matched yoke/crt (procedure 18). 
I I 

011 I 1 Check seating of cable leading from power supply board 
I I to board-edge connector on display board. 
I I 

012 I 2 Do +55-V adjustment (procedure 9). If unable to 
I adjust, replace power supply board (procedure 10). 
I 

013 1 Press ON/OFF breaker to OFF and replace fuse. If fuse 
blows again when power is applied, replace fuse and 
the following items one at a time: 

a. Display board (procedure l8) 

b. Doubler/bleeder assembly (procedure 19) 

c. Matched yoke/crt (procedure 18) 
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SAM 3-1 

SAM 3 - BAD POWER SUPPLY VOLTAGES 

Assumptions: Power is on, all cabling connected, and one or 
more voltages found bad during check/adjustment of power s~pply 
voltages or entry from SAM 1 (Power-On Problems) or SAM 4 
(Resident Diagnostic Errors/Problems). 

NOTE 

The corrective actions in this SAM 
assume that cables are good. Before 
replacing an item, check associated 
cables for damage or shorts. When 
connecting cables to video and 
controller boards, refer to figures 
6-11 and 6-12 to verify correct pin 
alignment. Pin numbering of cable 
connectors appears in vicinity of 
mating connectors on boards. 

001 N Y All five LEDs lit on power supply board? 
I 

002 N Y +5 +0.25 V present across C78 on controller board 
I (figure 6-l6)? 
I 

003 N Y -12 +0.60 V present across C79 on controller board 
I (figure 6-l6)? 
I 

004 N Y +12 +0.60 V present across C66 on video board 
I (figure 6-l9)? 
I 

005 N Y -5 +0.25 V present across C83 on video board 
I (figure 6-l9)? 
I 

006 N Y +55 +1.10 V present at fuse on display board 
I I (for-ground, use ground side of C35 shown in 
I I figure 6-18). 
I I 

007 I 1 Power supply voltages are OK. 
I 

008 1 If fuse is blown, go to SAM 2 (No Raster). 
I 

009 2 If not yet done, do +55-V adjustment (procedure 9). 
I 

010 3 Replace power supply board (procedure 10). 

011 1 
I 

5 3 322 
ABC D E 

62940007 

If voltage is more negative then tolerance, 
replace power supply board (procedure 10). 
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1 1 

I 

SAM 3-2 

012 2 If voltage is less negative than tolerance, press 
ON/OFF breaker to OFF. Disconnect power cable from 
BJ3 on video board and press breaker to ON. Measure 
for -5 +0.25 V at pin 11 of loose end of power cable 
(pin 6 Is ground). If voltage is bad, replace power 
supply board (procedure 10). If voltage is good, pro
ceed to next step and isolate load fault. 

I 
I 
I 
I 
I 
I 
I 

013 3 Isolate load fault as follows: 

a. Press breaker to OFF and reconnect power cable to 
BJ3. Disconnect cable from BJI on video board. 

b. Press breaker to ON and measure for -5 +0.25 V 
across C83 on video board. If voltage 1s bad, 
replace video board (procedure 6). If voltage is 
good and no internal modem is installed, replace 
controller board (procedure 7). 

c. If an internal modem is installed, press breaker 
to OFF and reconnect cable to BJI. Disconnect 
modem cable from AJ5 on controller board. 

d. Press breaker to ON and measure again across C83 
on video board. If voltage is bad, replace con
troller board (procedure 7). If voltage remains 
good, replace internal modem board (procedure 21). 

014 1 If voltage is greater than tolerance, replace power 
I supply board (procedure 10). 
I 

015 2 If voltage is less than tolerance, press ON/OFF breaker 
I to OFF. Disconnect power cable from BJ3 on video board 
I and press breaker to ON. Measure for +12 +0.60 V at 
I pin 5 of loose end of power cable (pin 8 is ground). If 
I voltage is bad, replace power supply board (procedure 10). 
I If voltage is good, proceed to next step and isolate load 
I faul t. 
I 

016 3 Isolate load fault as follows: 

6-18 

a. Press breaker to OFF and reconnect .power cable to 
BJ3. Disconnect cable from BJI on video board. 

b. Press breaker to ON and measure for +12 +0.60 V 
across C66 on video board. If voltage is bad, 
replace video board (procedure 6). If voltage is 
good and no internal modem is installed, replace 
controller board (procedure 7). 

(Step 016 continued on SAM 3-3) 
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1 1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

017 I 1 
I I 
I I 

018 I I 
I 
I 
I 
I 
I 
I 
I 

019 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

020 1 
I 

021 2 
I 
I 
I 
4 
B 
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SAM 3-3 

c. If an internal modem is installed, press breaker 
to OFF and reconnect cable to BJI. Disconnect 
modem cable from AJ5 on controller board. 

d. Press breaker to ON and measure again across C66 
on video board. If voltage is bad, replace con
troller board (procedure 7). If voltage remains 
good, replace internal modem board (procedure 21). 

If voltage is more negative than tolerance, replace 
power supply board (procedure 10). 

If voltage is less negative than tolerance, press 
ON/OFF breaker to OFF. Disconnect power cable from 
BJ3 on video board and press breaker to ON. Measure 
for -12 +0.60 V at pin 13 of loose end of power cable 
(pin 6 is ground). If voltage is bad, replace power 
supply board (procedure 10). If voltage is good, 
proceed to next step and isolate load fault. 

Isolate load fault as follows: 

a. Press breaker to OFF and reconnect power cable to 
BJ3. Disconnect cable from AJI on controller 
board. 

b. Press breaker to ON and measure for -12 +0.60 V at 
pin 41 of loose end of cable (pin 44 is ground). 
If voltage is bad, replace video board (proce
dure 6). If voltage is good and no internal modem 
is installed, replace controller board (proce
dure 7). 

c. If an internal modem is installed, press breaker 
to OFF and reconnect cable to AJI. Disconnect 
modem cable from AJ5 on controller board. 

d. Press breaker to ON and measure for -12 +0.60 V 
across C79 on controller board. If voltage is 
bad, replace controller board (procedure 7). If 
voltage is good, replace internal modem board 
(procedure 21). 

If not yet done, do +5-V adjustment (procedure 9). 

If voltage is greater than tolerance, replace power 
supply board (procedure 10). 
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B SAM 3-4 
1 
I 

022 3 If voltage is less than tolerance, press ON/OFF breaker 
I to OFF. Disconnect power cable fromBJ3 on video board 
I and press breaker to ON. Measure for +5 +0.25 V at pin 9 
I of loose end of power cable (pin 6 is ground). If volt-
I age is bad and cannot be adjusted, replace power supply 
I (procedure 10). If voltage is now good, proceed to next 
I step and isolate load fault. 
I 

023 4 Isolate load fault by doing the following. After 
faulty module is replaced, do +5-V adjustment (proce
dure 9) with all cabling connected. 
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a. Press breaker to OFF. On video board, reconnect 
power cable to BJ3 and disconnect cable from BJ2. 
On controller board, disconnect cable from AJl. 

b. Press breaker to ON and measure for +5 V at pin 45 
of loose end of cable that has been disconnected 
from controller board (pin 50 is ground). If volt
age is bad, replace video board (procedure 6). 

c. Press breaker to OFF. Reconnect cable to BJ2 on 
video board. 

d. Press breaker to ON and measure again at pin 45 of 
loose end of cable. If voltage is bad, replace 
monitor display board (procedure 18). 

e. Press breaker to OFF and reconnect cable to AJI. 
Disconnect cables from AJ2, AJ3, AJ4, and AJ5 on 
controller board (no cable will be at AJ5 unless an 
internal modem is installed). 

f. Press breaker to ON and measure for +5 V across C78 
on controller board. If voltage is bad, replace 
controller board (procedure 7). 

g. Press breaker to OFF. Reconnect cables to con
troller board as follows to see which one makes 
+5 V bad across C78. Press breaker to OFF while 
making connections. 

Reconnect 

AJ2 

AJ3 

AJ4 

AJ5 

Replace if +5 V Goes Bad 

Keyboard assembly (procedure 13) 

Touchpanel (procedure 20) 

Operator panel (procedure 14) 

Internal modern board (procedure 21) 
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024 I Do the following as applicable: 

62940007 

• If all five LEOs are unlit, go to SAM 1 (Power-On 
Problems). 

• If only the +55-V LED is lit (figure 6-17), insert 
adjustment tool through +5-V access hole in monitor 
chassis. Adjust +5-V potentiometer and check whether 
other four LEOs corne on. If so, finish adjusting 
+5 V per procedure 9; if not, replace power supply 
board (procedure 10). 

• If neither of the above, replace power supply board 
(procedure 10). 
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SAM 4-1 

SAM 4 - RESIDENT DIAGNOSTIC ERRORS/PROBLEMS 

Assumptions: Resident diagnostics executed per procedure 2 and 
an error detected or diagnostics will not run correctly. 

001 Y NAIl LEDs on operator panel light and stay on after 
I releasing RESET switch? 
I 

002 Y N No LEDs on operator panel light when RESET switch is 
I pressed. 
I 

003 Y N Only some LEDs on operator panel light when RESET 
I switch is pressed? 
I 

004 Y N Error 01 or 02 occurred? 
I 

005 Y N Error 03 occurred? 

006 

007 

008 

009 

010 

I 
Y N Error 04 occurred? 

I 
Y N Error 05 occurred? 

I 
Y N 

I 
I 
I 
I 
I 
Y N 

I 
I 

SKIP/TEST switch in TEST position and 
RESET switch pressed for 3 seconds or 
longer several times but diagnostics do 
not start (LEDs on operator panel do not 
cycle on and off)? 

SKIP/KB&TP switch in KB&TP position but 
alignment pattern does not appear? 

Y N 
I 
I 

Absence of response when any key is 
pressed? 

011 Y N Absence of response when a 
I particular key is pressed? 
I 

012 Y N Wrong binary code shown for a key? 
I I 

013 I Y N Touchpanel test does not cause 
I I I video inversion or operates 
I I I incorrectly? 
I I I 

014 I I Y N Diagnostic hangs and/or alarm 
I I I I I sounds constantly? 
I I I I I 

015 I I I I 1 Problem not covered. Call for 
I I I I - assistance 

3 3 3 333 3 2 222 222 
ABC D E F G H I J K L M N 
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H I J K L M N SAM 4-2 
1 1 1 1 1 1 1 

I I 
016 I 1 Replace video board (procedure 6). 

I I 
017 I 2 Replace controller board (procedure 7). 

I 
018 1 Remove hood (procedure 3) and check connection 

I of touchpanel cables at AJ3 on controller 
I board. Figure 6-12 shows proper pin alignment 
I of cables. 
I 

019 2 Replace controller board (procedure 6) and 

020 

021 

touchpanel (procedure 20) one at a time until 
condition is corrected. 

1 Replace keyboard assembly (procedure 13) and con
troller board (procedure 7) one at a time until 
condition is corrected. 

1 Replace corresponding keyswitch (procedure 13). 

022 1 Hold "0" key down and press RESET switch for 3 seconds 
I to rerun diagnostics. When alignment pattern appears, 
I release "0" key. If a keyswitch is shorted, its 
I binary code appears on screen. Replace indicated key
I switch (procedure l3). 
I 

023 2 Remove hood (procedure 3) and check that keyboard 
I cable is secure at AJ2 on controller board 
I 

024 3 Replace keyboard assembly (procedure l3) and con-
troller board (procedure 7) one at a time until 
condition is corrected. 

025 1 Turn BRIGHTNESS control clockwise to check that it is 
I not set too low. 
I 

026 2 Remove hood (procedure 3) and check that all five LEDs 
I are lit on power supply board (figure 6-l7). If not, 
I go to SAM 3 (Bad Power Supply Voltages),. 
I 

027 3 If no raster (illumination) appears with BRIGHTNESS 
I control turned fully clockwise, go to SAM 2 (No 
I Raster). 
I 

028 4 Go to SAM 5 (Video Problems). 

029 1 Remove hood (procedure 3) and check internal cable 
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I connections. Make sure connections are secure and that 
I cables to video and controller boards are connected cor-
I rectly. Figures 6-11 and 6-12 show proper pin alignment. 
3 
H 
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I I 

SAM CRT4-3 

030 I 2 Check LEOs on power supply board (fig-
I I 
I I 

I 
I 
I 
I 
I 

ure 6-17). If all five LEOs are lit, 
check/adjust power supply voltages 
(procedure 9) to verify they are correct. 
If any voltages are bad or any of the five 
LEOs are unlit, go to SAM 3 (Bad Power 
Supply Voltages). 

031 3 Replace the following items one at a time 
until condition is corrected: 

032 

033 

a. EROM chip on video board that contains 
resident firmware program (procedure 8) 

b. Controller board (procedure 7) 

c. Video board (procedure 6) 

1 Replace Z80A-SIO/2 chip on controller board 
1 (procedure 8). 
I 

1 2 Replace controller board (procedure 7). 

034 1 Second ind ication in LEOs identifies in which RAM 
1 chip error occurred (figure 6-4). Replace corre-
I sponding RAM chip on video board (procedure 8). 
I 

035 2 Check power supply voltages (procedure 9). If any 
1 voltages are bad, go to SAM 3 (Bad Power Supply 

-I Vol tages) • 
1 

036 3 1 Replace video board (procedure 6). 
1 1 

037 142 Replace controller board (procedure 7). 
1 

038 2 Replace LEO(s) that did not light (procedure 15). 
Then rerun resident diagnostics. 

039 1 Remove hood (procedure 3) and check internal cable 
I connections. 
I 

040 2 Check power supply voltages (procedure 9). If any 
I voltages are bad, go to SAM 3 (Bad Power Supply 
I Vol tages) • 
I 

041 3 Replace operator panel (procedure l4). 
I 

042 1 4 Replace controller board (procedure 7). 
I 

043 2 Replace operator panel {procedure l4}. 
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SAM 5-1 

SAM 5 - VIDEO PROBLEMS 

Assumptions: RAM and interface resident diagnostics ran without 
error and raster (illumination) appears when BRIGHTNESS control 
is turned fully clockwise. 

Instructions: Set SKIP/TEST and SKIP/KB&TP switches to TEST and 
KB&TP positions. Press RESET switch for 3 seconds to run 
resident diagnostics and have alignment pattern appear. If 
controlware is loaded, this may require pressing RESET twice, 
each time for 3 seconds or longer. 

001 Y N Alignment pattern completely absent? 
I 

002 Y N Display tilted or way undersize? 

003 

004 

005 

006 

007 

008 

009 

010 

011 

012 

013 

014 

I 
Y N 

I 
Y N 

I 
Y 

222 2 
ABC D 

1 
I 
I 
I 
I 
2 

62940007 

Display rolls vertically? 

Pattern distorted or jittering? 

N 
I 
Y N 
I I 

Pattern off center or unsymmetrical? 

Display resolution poor? 

Pattern has extra video? I Y N 
I I I 
I I 1 
I I 

Problem not covered. Call for assistance. 

I 1 
I 
1 
I 
I 
I 
I 
2 
I 
3 

Replace video board (procedure 6). 

Adjust FOCUS potentiometer (procedure 4). If 
FOCUS and BRIGHTNESS have little affect, adjust 
VIDEO GAIN potentiometer per procedure 4 to 
check if it is set too far clockwise. 

Replace monitor display board (procedure 18). 

Replace matched yoke/crt (procedure 18). 

Perform video adjustments (procedure 4). If 
display is not correct after those adjustments, 
adjust yoke centering rings (procedure 5), then 
repeat video adjustments. 

Replace monitor display board (procedure 18). 
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SAM 5-2 

Perform video adjustments (procedure 4). 

Replace monitor display board (procedure 18). 

Replace video board (procedure 6). 

Remove hood (procedure 3) and verify that 50/60-Hz 
switch on power supply board is set correctly (60-Hz 
position for a domestic unit; 50-Hz position for an 
international unit). 

Adjust VERTICAL FREQ potentiometer (procedure 4). 

Replace monitor display board (procedure 18). 

Replace video board (procedure 6). 

022 1 Remove hood (procedure 3) and do as follows: 

WARNING 

Lethal voltages exist in the crt 
monitor assembly. Use extreme cau
tion in doing the following and only 
handle the plastic portion of the 
yoke. 

a. Loosen clamp screw securing yoke to neck of crt. 

b. Rotate yoke to correct display tilt, and push yoke 
so it is snug against rear of crt. 

c. Make sure display is still straight and tighten 
yoke clamp screw until snug. Do not overtighten. 

d. Perform video adjustments (procedure 4). 

023 1 Remove hood (procedure 3) and check cable connection at 
I BJ2 on video board. 
I 

024 2 Push and hold Flood Screen switch (figure 6-11) to either 
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side. This should illuminate the entire screen. If so, 
replace video board (procedure 6); if not, replace the 
following items one at a time until condition is 
corrected: 

a. 74S05 chip on monitor display board (procedure 8) 

b. Video board (procedure 6) 

c. Monitor display board (procedure 18) 

62940007 



SAM 6-1 

SAM 6 - HOST LOADING PROBLEMS 

Assumptions: Internal switches and switches behind protective 
door are set per the instructions in section 3, cabling 
installed per section 3, resident diagnostics ran without error, 
all associated communication devices are powered on, and loading 
is being attempted from the PLATO network computer or the Data 
Services network computer. 

Instructions: Refer to terminal operator's guide (preface lists 
publication number) and follow the applicable startup procedure. 

NOTE 

The corrective actions in this SAM 
assume that cables are good. Before 
replacing an item, check associated 
cables for damage or shorts. When 
connecting cables to video and con
troller boards, refer to figures 6-11 
and 6-12 to verify correct pin 
alignment. 

001 Y N HOST NOT CONNECTED displayed? 
I I 

002 I Y N LOADING FILE 00 displayed constantly? 
I I 

003 I Y N NO REPLY displayed and XMT LED flashes every 3 or 4 
I seconds? 
I 

004 Y N NO REPLY displayed and XMT LED flashes only 
I I occasionally? 
I I 

005 I Y N HOST LOADING FAILURE momentarily displayed or 
I I I nothing displayed? 
I I I 

006 I I Y N TERMINAL READY displayed, but cannot sign on? 
I I I I 

007 I I I 1 Problem not covered. Call for assistance. 
I I I 

008 III 1 I Press RESET switch for 3 seconds or longer and 
I I I I I retry load. 
I I I I I 

2 222 2 2 
A BCD E F 
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1 1 III 1 

I I 
009 2 2 If loading message shows block 0 loading and 

I I then NO REPLY appears, verify that valid file 
I I number is being used. Controlware file 
I I number(s) are given in the requirements for 
I I the network subscription. If file number is 
I I wrong and is not being entered through key-
I I board, remove hood (procedure 3) and change 
I I settings of the appropriate pair of 55-1/-2 or 
I I 55-3/-4 switches on controller board (switch 
I I settings are shown on decal inside hood). 
I I 

010 2 3 3 2 verify that terminal is being connected to an 
I I I active network and that host computer is 
I I I operational. 
I I I 

011 I I 3 Check power supply voltages (procedure 9). If 
I I I any voltages are bad, go to SAM 3 (Bad Power 
I I I Supply Voltages). 
I I I 

012 I 441 Replace controller board (procedure 7). 
I I 

013 4 5 If internal modem is being used, replace internal 
I - modem board (procedure 21). 
I 

014 3 5 Replace controller board (procedure 7). 

015 1 Verify that telephone connection is with an active 
I network, or if connection is direct, that connected 
I equipment is active. 
I 

016 2 If terminal has internal modem or is an international 
unit, check that TALK/DATA switch is in applicable posi
tion for communications: 

6-30 

3 
A 

• Internal modem installed - for PLATO communications, 
switch must be set to DATA position after making 
telephone connection with system. For Data Services 
communications in an internal/external-modem arrange
ment, use of the switch varies with arrangement 
(refer to equipment setup portion of terminal opera
to r • s g u ide) • 

• International unit (no international units have 
internal modems) - if internal switch 52-1 is set for 
switched Data Terminal Ready signal, TALK/DATA switch 
must be set to DATA position after making telephone 
connection with system. If switch 52-1 is set for 
constant Data Terminal Ready signal, position of . 
TALK/DATA switch is irrelevant. 
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017 3 
I 
I 

018 4 
I 
I 

019 5 
I 

I 

I 

I 

1 
I 

020 6 
I 

I 

I 

I 

I 

I 

I 
021 7 

I 

I 

I 
022 8 
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CRT 6-3 

Check communication cabling and verify that connections 
are secure. . 

If DTR (Data Terminal Ready) LED on operator panel is not 
lit, replace controller board (procedure 7). 

If internal modem is being used, remove hood (procedure 3) 
and check that red stripe on modem-board cable is pointing 
down and that cable is securely connected to AJ5 on con
troller board. Also check that wires from telephone-jack 
board are correctly connected to terminals on modem board 
(labeling on boards show correct connections). 

If an external modem is being used, it should issue Data 
Set Ready and detect a carrier after telephone connection 
is made. If modem has signal indicators, check for this 
at modem. If these conditions are not present, modem is 
at fault and responsible party should be notified. If 
these conditions are present, replace cable between ter
minal and modem and retry. 

If communications are via long-line receiver/driver and 
RCV LED on operator panel does not blink, check cabling 
to terminal for an open conductor or loose connector pin. 

Replace controller board (procedure 7) and internal modem 
board, if present (procedure 21), one at a time. 
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SAM 7 - LOCAL LOADING PROBLEMS 

Assumptions: Resident diagnostics ran without error and 
terminal is conditioned in one of the following ways to allow 
local loading: 

• ROM/EROM expansion option with resident controlware is 
installed • 

• RAM expansion option is installed, a flexible disk drive 
is connected to the PARALLEL interface, the disk drive 
and all other connected peripherals are powered on, and a 
controlware flexible disk is installed in the disk drive. 

Instructions: Refer to terminal operator's guide (preface lists 
publication number) and follow applicable startup procedure. 

001 Y N Autoload or select load attempted from ROM and ROM 
I I LOADING FAILURE displayed? 
I I 

002 I Y N Autoload or select load attempted from flexible disk 
I I I drive and DISK LOADING FAILURE displayed? 
I I I 

003 I I 1 Problem not covered. Call for assistance. 
I I 

004 1 1 Press RESET switch for 3 seconds or longer and retry 
I load. 
1 

005 2 Verify that flexible disk is correctly installed in 
I disk drive (refer to flexible disk drive hardware 
I maintenance manual, publication number is listed in 
I preface). 
I 

006 3 If another controlware flexible disk is available, 
I install in disk drive and retry loading. 
I 

007 4 Check that all cabling connections between terminal and 
I peripherals are secure and that a terminator is on last 
I device. 
I 

008 5 If disk drive does not move heads during load attempt, 
I run its resident diagnostics to check whether it is 
I operational (refer to flexible disk drive hardware 
I maintenance manual). 
I 

2 2 
A B 
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010 

011 

012 

013 

014 
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A B 
1 1 
I I 
I 6 
I I 
I I 
I I 
I I 
I I 
I 7 
I I 
I 8 
I 
I 
2 
I 
I 
I 
I 
I 
I 
3 
I 
I 
4 

SAM 7-2 

If other devices than disk drive are connected to 
PARALLEL interface, turn power off and disconnect them 
from daisy chain. Install terminator on disk drive and 
try loading to determine whether one of the other 
devices are at fault. 

Replace controller board (procedure 7). 

Refer to flexible disk drive hardware maintenance manual 
and troubleshoot disk drive. 

Remove hood (procedure 3) and check that ROM/EROM expan
sion chips are inserted in corresponding numbered sockets 
on video board (figure 6-14). ~lso check that ROM SEL 
switches on video board are set to reflect presence of 
expansion chips (switch settings are shown on decal 
inside hood). 

Replace ROM/EROM expansion chips on video board 
(procedure 8). 

Replace video board (procedure 6) and controller board 
(procedure 7) one at a time. 
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SAM 8-1 

SAM 8 - PARALLEL INTERFACE PROBLEMS 

Assumptions: Resident diagnostics ran without error, all 
peripheral devices connected to PARALLEL interface are powered 
on, and PLATO DIAG tests for peripheral device point to a 
parallel interface problem. 

001 N Y Terminator installed on last device? 
I 

002 N Y More than one device connected to PARALLEL interface? 
I I 

003 1 1 Check that all cable connections between terminal and 
I I device(s) are secure. 
I I 

004 I 2 Try to isolate problem by disconnecting peripheral 
I I devices one at a time and rerunning tests. Start 
I I with last device in daisy chain and be sure to 
I I reposition terminator on new last device. Refer to 
I I applicable hardware maintenance manual if a peripheral 
I I device is found to be at faul t. 
I I 

005 I 3 Replace controller board (procedure 7). 
I 

006 2 Substitute a like peripheral device and rerun tests. If 
I I no error occurs, refer to applicable hardware mainte-
I I nance manual and troubleshoot faulty peripheral device. 
I I 

007 I 3 Replace controller board (procedure 7). 
I 

008 1 Install a terminator (part number 15632316) on last device 
and rerun tests. 
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Procedure 1 - Turning Terminal On/Off 

Apply power to terminal before powering on connected peripherals. 

To apply power to terminal: 

1. Verify that power cord is plugged into site outlet. 

2. Press ON side of ON/OFF circuit breaker at lower-right 
side of terminal. 

3. Adjust BRIGHTNESS control for desired viewing intensity. 

To remove power from the terminal: 

1. Press OFF side of ON/OFF circuit breaker. 

2. If making parts replacement, disconnect power cord from 
site outlet. 

Procedure 2 - Executing Resident Diagnostics 

NOTE 

This procedure assumes that internal 
switch 52-8 is set in NO position, so 
diagnostic tests do not loop. Also, 
it assumes that internal switch 52-10 
is set to 32K position if optional 
RAM expansion is installed, or to 16K 
position if expansion is not in
stalled. If set inaccurately, the 
diagnostics will either omit the 
expansion RAM or include nonexistent 
RAM in the RAM test. The latter con
dition results in invalid errors. 

To run resident diagnostics: 

1. Set switches behind protective door as follows: 

62940007 

CAUTION 

Do not use a "lead" pencil to set 
rocker switches. Graphite dust from 
the pencil can cause a switch 
malfunction. 
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• SKIP/TEST switch to TEST. 

• SKIP/KB&TP switch to KB&TP if crt alignment, keyboard, 
and touchpanel tests are to be run with RAM and inter
face tests. 

2. Press RESET switch for 3 seconds or longer to start tests 
and verify that all operator-panel LEDs light while RESET 
is pressed. If controlware is loaded, RESET may have to 
be pressed twice, each time for 3 seconds or longer 
before tests start. RAM and interface tests then run as 
follows: 

• If only these 
detected, the 
and a display 
element lit. 
ware from the 

two tests are run and no error is 
LEDs on operator panel cycle on and off 
briefly appears with every other matrix 
Then terminal attempts to load control
selected load source. 

• If an error is detected in either test, alarm sounds 
and an error code is displayed in LEDs on operator 
panel. If this occurs, go to step 4. 

• If no error is detected in either test and all tests 
are being run, an alignment pattern with two 
intersecting-diagonal lines appears on screen and RCV 
and XMT LEDs on operator panel light. Go to step 3. 

3. With alignment pattern on screen, display adjustments can 
be made, if necessary, and operation of touchpanel and 
keyboard can be tested as follows. If an error occurs, 
refer to SAM 4 for corrective action. 

• Touching any of the 256 touch-sensitive areas on 
touchpanel causes video to invert in that area of the 
screen (go from black to illuminated or vice versa). 
Repeated touches cause repeated inversions. 

• Pressing a keyboard key displays a binary representa
tion of its hexadecimal code on the screen. Except 
for the SHIFT and CTRL (Control) keys, each key 
generates a shifted code (SHIFT key in use) and an 
unshifted code (figure 6-3). In addition, the shifted 
and unshifted codes can be modified by use of the CTRL 
key, which adds 8016 to the code value. 

The displayed representation uses long bars for binary 
Is and short bars for binary Os, with the bottom bar 
being the lowest order bit. For example, the repre
sentation for the 5716 code of w is interpreted as 
follows: 
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SHlfTED_ 20 21 22 23 24 25 26 27 28 29 7B 30 31 32 3B 

CODE mmmmr:: ~~ ~LJmwm~~~~ 
UN~~~iED_oo 01 02 03 04 05 06 07 08 09 5B 10 II 12 IB 
31' 2C 2E 71 77 65 72 74 79 75 69 6f 70 33 34 35 3C 

~~mmmQwwQwwl~~)~.~~ 
OC OE 51 57 45 52 54 59 55 49 4f 50 13 14 15 IC 

*imQmQ~QQQQm~ •• ~ 
00 Of 41 53 44 46 47 48 4A 4B 4C 5C 16 17 18 10 

2B 2A 7A 78 63 76 62 6E 60 7f 7E 70 39 3A 

m~r~)mmm[JwQ[dCJDml~~~I~~ 
OB OA 5A 58 43 56 42 4E 40 5f 5E 50 19 IA 

60 

I~ 
40 

Figure 6-3. Keyboard Codes and Legends 

Bit 7- -I 
Bit 6--- 1 
Bit 5- 1 
Bit 4--- 1-- = 010101112 = 5716 
Bit 3- 1 
Bit 2--- 1 
Bit 1--- 1 
Bit 0--- 1 

02298-1 

• To end the crt alignment, touchpanel, and keyboard 
tests, hold SHIFT key down and press STOP key. Termi
nal then attempts to load from the selected load 
source. 

4. If alarm sounds, do as follows: 

a. Decode error code shown in LEDs. Error codes are: 

Error 
RCV XMT ERR Code Type of Error --
Off Off Lit 01 Memory error writing/reading 55 16 \ 

Off Lit Off 02 Memory error writing/reading AA16 

Off Lit Lit 03 Memory error due to addressing 
problem 

Lit Off Off 04 PLATO-communication logic error 

Lit Off Lit 05 ASCII-communication logic or SERIAL 
interface error 
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b. Press any keyboard key to stop alarm. This also 
causes a second indication to appear in LEDs. If 
inital error code was 01 or 02, second indication 
identifies RAM chip that was in error (figure 6-4). 
If initial error code was 03, 04, or 05, refer to 
table 6-1 for meaning of second indication. Then 
refer to SAM 4 for corrective action. 

TABLE 6-1. SECOND INDICATIONS FOR ERRORS 03, 04, AND 05 

x - LIT 
1 INITIAL 

ERROR 
CODE 

DID R Rlx E 
TIS T C M R 
RRSVTR 

MEANING OF SECOND INDICATION 
(RECORD AND PASS THIS INFORMATION 

ON WHEN RETURNING FAULTY MODULE) 

03 

03 

- - - - Problem on A-OO, A-07, or PMA-O line. 

- - - X Problem on A-Ol, A-OB, or PMA-l line. 

03 - - - - X - Problem on A-02, A-09, or PMA-2 line. 

03 - - X X Problem on A-03, A-IO, or PMA-3 line. 

03 - X Problem on A-04, A-II, or PMA-4 line. 

03 - - - X - X Problem on A-05, A-12, or PMA-5 line. 

03 - -1- X X - Problem on A-06, A-13, or PMA-6 line. 

03 - X X X Problem on A-OO, A-07, or PMA-O line. 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 
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- X - - Problem on A-OO, A-07, or PMA-O line. 

- X - X Problem on A-OI, A-OB, or PMA-I line. 

1- X - - X - Problem on A-02, A-09, or PMA-2 line. 
r 

-Ix - - X X Problem on A-03, A-IO, or PMA-3 line. 
I 

-Ix - xl- - Problem on A-04, A-II, or PMA-4 line. 
I I 

-Ix - XI- X Problem on A-05, A-12, or PMA-5 line. 
I I 

-Ix - xix - Problem on A-06, A-13, or PMA-6 line. 
I I 

-IX -IXlx X Problem on A-OO, A-07, or PMA-O line. 
r 1 1 

XI-i-\-\-I ..... Problem on A-OO, A-07, or DMA-5 line. 
I I I I J 

IXI-I-i-I-IXIProblem on A-OI, A-OS, or DMA-6 line. 
1111111 
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TABLE 6-1. SECOND INDICATIONS FOR ERRORS 03, 04, AND 05 (CONTD) 

I X = LIT 
INITIALID DIR Rlx E 

ERROR T SIT clM R 
CODE R RIS VIT R 

MEANING OF SECOND INDICATION 
(RECORD AND PASS THIS INFORMATION 
ON WHEN RETURNING FAULTY MODULE) 

I 
03 X - - -IX - Problem on A-02, A-IO, or DMA-O line. 

I 
03 X - - -Ix X Problem on A-03, A-II, or DMA-l line. 

03 X - - X - - Problem on A-04, A-12, or DMA-2 line. 

03 X - - X - X Problem on A-OS, A-13, or DMA-3 line. 

03 X - - X X - Problem on A-06, A-14, or DMA-4 line. 

03 X - - X X X Problem on A-OO, A-07, or DMA-S line. 
I 

03 X XI- - - - Problem on A-OO, A-07, or DMA-S line. 
I 

03 X XI- - - X Problem on A-Ol, A-08, or DMA-6 line. 
I 

03 X XI- - X - Problem on A-02, A-IO, or DMA-O line. 
I 

03 X XI- - X X Problem on A-03, A-II, or DMA-I line. 
I 

03 X xl- X - - Problem on A-04, A-12, or DMA-2 line. 
I 

03 X X - X - X Problem on A-OS, A-13, or DMA-3 line. 

03 X X - X X - Problem on A-06, A-14, or DMA-4 line. 

03 X X - X X X Problem on A-OO, A-07, or DMA-S line. 

04 

04 

04 

I 
X No character-request status. 

- X - Character request dropped after output of 
lower bits. 

- X X Character request present after output of 
upper bits. 

04 - X - - First byte flag not set. 

04 - - - X - X Start bit not received. 

04 - - - X X - No character-ready status. 

04 - - - X X X Data error. 

05 X No character-request status. 

05 -1- - - X - No character-ready status. 
I I 

05 -1- -1- X X Data Error. 
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VIDEO BOARD nODDo.m a J 0 DODO 0 0 0 0 0 0 -OlD B'i 0 - THRU - fIT 7 (60ARNg~~KS 
Ollllllll~ OOOOOOOO[lB'NKO 
o 11111111 0 0 mo 0 0 0 I RAM D, 0 0 0 0 0 0 0 [j 1~~~:'o~ALI 
~ 0 11111111 0 0 0 ~ fj 0 0 0 0 0 0 0 0 B.NK 2 . 

00 0 III n Uu u u U U U U 0 U ~ 0 0 0 0 000 B'NK 3 

m~ 0000.000000000000 0 BITO-THRU-BI~7(FOR BANKS 

WwD~DoD DjlDjJllO 0 0 0 000 2AND 3) 

FRONT PANEL 
LEOS 

DTR O} 2' 
DSR 0 BANl< 2° 

r:8} .. B'T :: 

ERR 0 2°03."" 

Figure 6-4. RAM Chip Location 

Procedure 3- Removing Hood and Bezel 

To remove hood: 

1. Remove two screws at rear of hood (figure 6-5). Lift 
rear slightly and slide hood toward rear to remove. 

6-42 

2. To reinstall, do reverse of step 1. 

NOTE 

When reinstalling hood, be sure con
nector panel is in slot at rear of 
hood 
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To remove bezel: 

1. Remove power from terminal (procedure 1). 

2. Lay terminal on its side and remove two screws at bottom 
of terminal (figure 6-6). 

3. Set terminal upright, and remove hood per preceding 
instructions. 

---., 

03497 

Figure 6-5. Hood Removal 

Figure 6-6. Bottom of Terminal 
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4. Refer to figure 6-7 and remove two bracket screws as 
indicated. 

5. Disconnect touchpanel and operator panel cables from AJ3 
and AJ4 on controller board. 

6. Release touchpanel and operator panel cables from clamps 
on monitor chassis (no clamp for operator panel cable 
will exist if internal modem is installed). 

7. If internal modem is installed, cut cable tie securing 
top of modem board to monitor chassis. Loosen top of 
modem board from standoff retainer and remove operator 
panel cable from behind modem board. 

8. If adequate space is available, bezel can be removed and 
placed to right of terminal while leaving BRIGHTNESS 
control attached. If space is not available and bezel 
must be removed completely, continue with the following 
steps. 

NOTE 

Before bezel is replaced, it is sug
gested that face of crt be cleaned 
with a suitable glass cleaning agent. 

Figure 6-7. Bracket Screws Removal 
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9. Remove knob from BRIGHTNESS control by pulling knob 
straight off. 

10. Remove nut and washer from front of BRIGHTNESS control. 

11. Loosen touchpanel retainer clip below rear of BRIGHTNESS 
control and carefully work control out around touch
panel. Retighten touchpanel retainer clip. When 
replacing BRIGHTNESS control on international units, be 
sure ground-wire lug is slipped over control bushing 
before installing control in bezel opening. 

12. Replace bezel by reversing procedure of preceding steps. 

Procedure 4 - Adjusting Video 

To adjust video: 

1. Power on terminal (procedure 1). 

2. Display resident-diagnostic alignment pattern by: 

a. Placing SKIP/KB&TP switch to KB&TP. 

b. Placing SKIP/TEST switch to TEST. 

c. Pressing RESET switch for 3 seconds ?r longer: If 
controlware is loaded, this may requlre presslng RESET 
twice, each time for 3 seconds or longer. 

3. Adjust BRIGHTNESS control for sharpest video and care
fully observe the alignment pattern for a symmetrical 
display and correct alignment with touchpanel grid at 
outer edge of screen. 

NOTE 

Allow a warm-up period of 15 to 30 
minutes before performing adjustments. 

Refer to table 6-2 for a listing of 
all video controls and comments per
taining to their use. 

The following adjustments are made through the VIDEO GAIN, 
FOCUS, .H FREQ, VERTICAL FREQ, H SIZE, H LIN, V SIZE, and V LIN 
controls on the monitor display board with the tools of the 
alignment tool kit (part number 12263463). If the alignment 
pattern is not centered after completing these adjustments, 
adjust yoke centering rings (procedure 5) and then repeat these 
adjustments. To do the adjustments, remove hood (procedure 3) 
and refer to figure 6-8. 
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TABLE 6-2. VIDEO ADJUSTMENT CONTROLS 

ADJUSTMENT AFFECTS ALSO AFFECTS 
PROCEDURE! 

COMMENTS 
I 
I 

____________ ~----------------_T--------------_T---------------I I 
VIDEO GAIN Maximum brightness 
Potentiometer before background 

raster appears. 

FOCUS Display element 
Potentiometer I size and 

crispness. 

Yoke 
Orientation 

Yoke Cen
tering Rings 

H FREQ 
(Horizontal 
Frequency) 
Potentiometer 

VERTICAL FREQ 
(Frequency) 
Potentiometer 

H (Horizon
tal) SIZE 
Coil 

6-46 

Raster tilt. 

Location of 
center of raster. 

Horizontal sync. 

Vertical sync. 

Raster width, 
high voltage, 
and overall size. 

Resolution if 
adjusted too 
far CCW. 

Corner elements 
and center 
elements 
differently. 

Raster size, 
if not snug 
against crt. 

Geometry of 
display when 
moved more 
than 0.2 inch. 

Center of ras
ter and 
linearity if 
display area is 
shifted off 
center. 

Vertical 
stability. 

Vertical size 
because high 
voltage is 
affected. 

Adjusted at 
factory for 

I 
I 

40ft L with alII 
white display 
using less than 
50 V video. 

Adjust for best 
resolution in 
center of 
display. 

Rotate to cor
rect raster. 
Push up against 
crt. Tighten 
clamp to keep 
in place. 

Minimum affect 
when ring tabs 
are 180 0 apart. 
Once rings are 
in position, 
glue with sili
cone adhesive 
(part number 
51004063). 

Not to be used 
to position 
display on ras
ter or move 
display 
horizontally. 

Adjust ccw 
until just out 
of sync, then 
set 10 0 CWo 

Horizontal 
size, horizon
tal linearity, 
and centering 
rings all 
interact. 
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TABLE 6-2. VIDEO ADJUSTMENT CONTROLS (CONTD) 

I 
ADJUSTMENT I 

H LIN 
(Horizontal 
Linearity) 
Coil 

I 
I 
I 
I 
I 
I 
I 
I 
I 

V (Vertical) I 
SIZE Poten- I 
Potentiometer 

V LIN 
(Vertical 
Linearity) 
Potentiometer 

High Voltage 
Limit 
Potentiometer 

AFFECTS 

Size ratio of 
left half to right 
half. 

Raster height. 

Size ratio of 
top half to 
bottom half. 

Limits high 
voltage to 
19 kV max. 

ALSO AFFECTS 

Overall width 
and high 
voltage. 

Overall height. 

X-ray emission. 

WARNING 

Lethal voltages exist in the crt 
monitor assembly. Use extreme cau
tion when performing adjustments or 
severe personal or loss of life may 
resul t. 

NOTE 

The term saturation in the next step 
refers to an overshoot or widening of 
the alignment pattern on the right 
side of the screen. 

PROCEDURE! 
COMMENTS 

Adjust so that 
center-to-left 
and center-to
right measure
ments are 
equal. 

Vertical size, 
vertical lin
earity, and 
centering rings 
all interact. 

Adjust so that 
center-to-top 
and center-to
bottom measure
ments are 
equal. 

Set with a 
variable power 
supply and high 
voltage meter 
by repair 
center person
nel or by 
vendor. 

4. Turn VIDEO GAIN control counterclockwise until saturation 
just occurs, then turn control 30 degrees clockwise. 
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Figure 6-8. Display Board 

5. Adjust FOCUS control for best resolution in center of 
display. 

6. Adjust horizontal frequency as follows: 

a. Disable Horizontal Sync signal by grounding side of 
resistor R3 closest to capacitor CI (figure 6-8). 

b. Adjust H FREQ control so vertical lines of alignment 
pattern are as vertical as possible. It is acceptable 
that display be unstable with some jittering and 
rolling in horizontal direction. 

NOTE 

The H FREQ control must not be used to 
position the display on the raster or 
to move the display horizontally. 

c. Unground resistor R3. 
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7. Turn VERT FREQ control counterclockwise until display 
just starts to roll, then turn control 10 degrees 
clockwise. 

8. Adjust H SIZE control for an overall pattern width of 
216 mm (8.5 in). Use plastic ruler or a piece of 
8-l/2-by-ll-inch paper for measuring. 

9. Adjust H LIN control until pattern is horizontally 
centered on screen. 

10. Adjust V SIZE control for an overall pattern height of 
216 mm (8.5 in). 

11. Adjust V LIN control until pattern is vertically centered 
on screen. 

Procedure 5 - Adjusting Yoke Centering Rings 

NOTE 

Perform this procedure only after pro
cedure 4 has been completed. 

If the display is not centered after completing procedure 4, refer 
to figure 6-9 and do as follows: 

YOKE ASSEMBLY 

!;..::~---:r- CENTERING 
RING TABS 

02323-1 

Figure 6-9. CRT Centering Rings 

1. Remove power from terminal (procedure 1) and wait 60 sec
onds for crt to bleed off power. 

2. Ensure that yoke is snug against crt and that yoke clamp 
is tight. 
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3. Break glue on centering rings by turning each approxi
mately one-quarter turn each way. 

4. Leave SKIP/TEST and SKIP/KB&TP switches in TEST and KB&TP 
positions and power on terminal. 

WARNING 

Lethal voltages exist in the crt 
monitor assembly. Use extreme cau
tion when performing adjustments or 
severe personal injury or loss of 
life may result. 

5. Adjust centering rings until alignment pattern is cen
tered. Distance between each side and center should be 
108 mm (4.25 in). 

6. After pattern is centered: 

a. Power off terminal and disconnect power cord from site 
outlet. 

b. Wait 60 seconds for crt to bleed off power. 

c. Reglue centering rings with silicone adhesive (part 
number 5l004063). 

d. Reapply power and verify that centering rings did not 
move while being glued. 

7. Repeat procedure 4. 

Procedure 6 - Replacing Video Board 

To replace the video board: 
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CAUTION 

The video board contains MOS inte
grated circuits. Follow the precau
tionary rules for handling MOS circuits 
given earlier in this section. 

1. Remove power from terminal (procedure I). 

2. Remove terminal hood (procedure 3). 
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3. Disconnect cables from video board (figure 6-10) taking 
care not to bend pins. 

4. Unlock board from two retainer clips by compressing each 
retainer between thumb and forefinger while gently 
pulling on board. Pull board out free from retainers and 
remove board. 

5. If optional RAM expansion and/or ROM/EROM expansion chips 
are installed on board (figure 6-11), remove optional 
chips from that board and install in same locations on 
replacement board. Do this as follows: 

a. Use chip removal tool (part number 87365900) for RAM 
chips or small screwdriver for ROM/EROM chips and lift 
chips straight out to avoid bending pins. 

b. Insert chips so that dot or indentation is aligned 
with notch of sockets. 

VIDEO BOARD 

0341"-1 

Figure 6-10. Video and Controller Board Locations 
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LOCATIONS FOR OPTIONAL 
ROM/EROM EXPANSION 
CHIPS CONTAINING 
RESIDENT CONTROL
WARE PROGRAM 

FLOOD SCREEN SWITCHl REFRESH-MEMORY~ 
WRITE SWITCH '\ 

IIII O~ 

TO MONITOR 
__ ----- DISPLAY BOARD 

(KEYED FOR CORRECT 
CONNECTION) 

(J)l~~ 0 DOD DOD 0 ~D1rTI 
~DDDDDDD 0 00000 
uB111111 000 
~DDDDDD~ 0 

RED STRIPE 
TO VIDEO OUT 
CONNECTOR 

LOCATIONS FOR 
NAL RAM 

EXPANSION CHIPS 

FROM POWER- ~~~~~~~DD ~~~~~~~ 
SUPPLY BOARD ___ 

DillDoO 0 0 0 0 0 0 0 0 (KEYED FOR CORRECT 
CONNECTION) 03911-3 

Figure 6-11. Video Board 

6. Set ROM SEL switches on replacement board to same 
settings as on old board. 

7. Place replacement board over retainer clips and press to 
snap into position. 

8. Reconnect cables to board. Refer to figure 6-11 for 
cable connections. 

9. Apply power and run resident diagnostics (procedure 2) to 
check operation of new board. 

10. If optional ROM/EROM is present, verify proper loading 
from ROM/EROM per startup instructions in terminal 
operator's guide (refer to preface for publication 
number) • 

Procedure 7 - Replacing Controller Board 

To replace controller board: 
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CAUTION 

The controller board contains MOS 
integrated circuits. Follow the pre
cautionary rules for handling MOS cir
cuits given earlier in this section. 
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1. Remove power from terminal (procedure 1). 

2. Remove terminal hood (procedure 3). 

3. Loosen retaining screws on connectors and disconnect 
external I/O cables from connector panel at rear of 
controller board (figure 6-10). 

4. Disconnect internal cables from controller board taking 
care not to bend pins. 

5. Unlock board from two retainer clips by compressing each 
retainer between thumb and forefinger while gently 
pulling on board. Pull board out free from retainers. 

6. Disconnect board ground lead from connector plate 

7. Connect ground lead to connector plate on replacement 
board. 

8. Place replacement board over retainer clips and press to 
snap into position. 

9. Reconnect internal cables to board. Refer to figure 6-12 
for cable connections. 

10. Reconnect I/O cables to board connector panel and tighten 
retaining screws on connectors. 

11. Set S2 and S5 switches on board to same settings as on 
old board. 

12. Verify that Communication Loopback switch on board is set 
to NORM position. 

13. Apply power and run resident diagnostics (procedure 2) to 
check operation of new board. 
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TO OPERATOR PANEL7 (KEYED FOR CORRECT 
CONNECTION) 

TO KEYBOARD ----. 
(KEYED FOR CORRECT \ 

COMMUNICATION 
~OPBACK SWITCH 

SINGLE BLACK DOT ON OUTER 
CONNECTOR, TWO BLACK DOTS 

CONNECTION) .....---.",~-..,. 
ON NER CONNECTOR 

TO OPTIONAL 
INTERNAL MODEM 
BOARD~ [RED STRIPE 

.-..--
II 

II 

1 \ 1 \ ) 

Figure 6-12. Controller Board 

Procedure 8 - Replacing Integrated-Circuit Chips 

The folLowing instructions cover the replacement of the 
pluggable chips on the terminal, which are: 

_TO VIDEO 
BOARD 

03943-2 

• Z80A Processor chip on controller board (figure 6-13) 

• Z80A-SIO/2 Communications Controller chip on controller 
board (figure 6-13). 

• All RAM chips on video board (figure 6-14) 
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• ROM/EROM chip on video board containing resident firmware 
program (figure 6-l4) 

• Optional ROM/EROM expansion chips on video board 
containing resident controlware program (figure 6-l4) 

• 74S05 chip on monitor display board (figure 6-l5) 

CAUTION 

Follow the precautionary rules for 
handling MOS circuits given earlier 
in this section when replacing chips. 

1. Remove power from terminal (procedure I) and remove hood 
(procedure 3). 

2. If replacing other than.74S05 chip on monitor display 
board, remove video board (procedure 6) or controller 
board (procedure 7) as applicable. 

3. Use chip removal tool (part number 87365900) for l4-pin 
and l6-pin chips, or a small screwdriver for larger chips 
and lift chip(s) straight out to avoid bending pins. 

4. Insert replacement chip(s) so that dot or indentation is 
aligned with notch of corresponding socket(s). 

5. If removed, reinstall video board (procedure 6) or 
controller board (procedure 7). 

6. Apply power and run resident diagnostics (procedure 2) to 
check operation of terminal. 
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Figure 6-13. Pluggable Chips on Controller Board 
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Figure 6-14. Pluggable Chips on Video Board 

Figure 6-15. Pluggable Chip on Monitor Display Board 
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Procedure 9 - Checking and Adjusting Power Supply Voltases 

To check/adjust power supply voltages, do the following. If any 
voltages are found bad, refer to SAM 3 for corrective action. 

1. Remove terminal hood (procedure 3). 

2. With power applied, adjust +5 V output as follows: 

a. Measure for +5 V across capacitor C78 on controller 
board (figure 6-16). 

b. Insert adjustment tool of alignment tool kit (part 
number 12263463) through +5-V access hole in monitor 
chassis (figure 6-17). 

NOTE 

If the +5 V output rises to between 
+5.5 to +6.8 V, that and all other 
power supply outputs except +55 V will 
automatically shut off. 

c. Adjust potentiometer on power supply board for a +5 V 
reading (+5+0.25 V is maximum allowable tolerance). 

f I 
f 

, C7a 
. I 1- GROUND 

f II 
II j 

W-GROUNO 
-C79 

--12 V 

\ I 
\,-____ 1 

\ ) 
039"3 

Figure 6-16. Test Points for +5 V and -12 V on Controller Board 
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-12-V LED 

-5-V LED 

ADJUSTMENT 
TOOL 

+12-V LED------~~--~~----~~-

+5-V LEO __ --~~---;;,---i~~__:; 

03460-3 +55-V LEO +55-V ADJUSTMENT 

Figure 6-17. Power Supply Board Adjustments 

WARNING 

Lethal voltages exist in the crt 
monitor assembly. Use extreme cau
tion when performing adjustments or 
severe personal injury or loss of 
life may result. 

3. Adjust +55 V output: 

a. Measure for +55 V at fuse on monitor display board. 
For ground, use ground side of capacitor C35 (figure 
6-18). 

b. Insert adjustment tool through +55-V access hole in 
monitor chassis. 

c. Adjust potentiometer on power supply board for a +55 V 
reading (+55 +1.10 V is maximum allowable tolerance). 
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+55 V 

03500-3 

Figure 6-18. Test Points for +55 V on Display Board 

4. Check thst the following nonadjustable voltages are 
present: 

• -12 +0.60 V across capacitor C79 on controller board 
(figure 6-16) . 

• -5 +0.25 V across capacitor C83 on video board 
(figure 6-19 

• +12 +0.60 V across capacitor C66 on video board 
(figure 6-19) 
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Figure 6-19. Test Points for -5 V and +12 V on Video Board 

Procedure 10 - Replacing Power Supply Board 

To replace the power supply board: 

1. Turn power off (procedure 1) and disconnect power cord 
from site outlet. 

2. Remove terminal hood (procedure 3). 

3. Disconnect the following cables: 

• Keyboard cable from AJ2 on controller board (fig
ure 6-12). 

• Touchpanel cables from AJ3 on controller board (fig
ure 6-12). 

• Operator panel cable from AJ4 on controller board 
(figure 6-12). 

• Board-edge connector from monitor display board. 
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4. If installed, remove internal modem board from monitor 
chassis (procedure 21). 

CAUTION 

When removing and installing monitor 
chassis, use care so that neck of 
crt does not bump video board. Tilt 
chassis so that neck is down, and do 
not handle crt by its neck. Also 
when installing chassis, use care to 
prevent pinching touchpanel cables. 

5. Remove six mounting screws (figure 6-20) and carefully 
lift monitor chassis and place on a firm surface. 

6. Disconnect three cables from power supply board. 

7. Remove power-supply-board ground wire from ac entry panel. 

8. Remove six mounting screws (figure 6-21) and remove power 
supply board. 

Figure 6-20. Monitor Chassis Removal 

6-62 62940007 



Figure 6-21. Power Supply Board kemoval 

9. Install replacement power supply board in reverse proce
dure of preceding steps and set 50/60-Hz switch on 
replacement board to appropriate position (60-Hz position 
for a domestic unit: 50-Hz position for an international 
unit). After installation, check and adjust power supply 
voltages (procedure 9). 

Procedure 11 - Replacing Line Filter, Power-Cord Receptacle, and 
Stepdown Transformer 

To replace line filter or power-cord receptacle: 

1. Power off terminal (procedure 1). 

2. Unplug power cord from site outlet and from receptacle on 
ac entry panel. 

3. Remove terminal hood (procedure 3). 
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4. If present, disconnect external cables from PHONE, LINE, 
and VIDEO OUT connectors on ac entry panel. 

5. Disconnect two slide-on connectors from LOAD side of line 
filter (figure 6-22). 

6. Disconnect cable from video board that goes to VIDEO OUT 
connector. 

7. Remove all ground wires from ground terminals on ac entry 
panel except the one going to power cord receptacle. 

8. Remove two screws that mount ac entry panel to terminal 
base (figure 6-22). 

INTERNAL 
MODEM 
BOARD 

BROWN WIRE.-/ 

BLUE WIRE~ 

AC ENTRY COVER PLATE 
(PRESENT IF THERE IS 
NO INTERNAL MODEM) 

POWER-CORD 
RECEPTACLE 

GROUND SPRING 

PC BOARD WITH 
TELEPHONE JACKS 

03941-3 
Figure 6-22. AC Entry Panel Removal 
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9. If internal modern is present, raise entry panel and 
remove two screws and lockwashers securing telephone-jack 
PC board to panel. Then remove ac entry panel from unit. 

10. Remove two screws securing line filter to panel. Then 
disconnect remaining slide-on connectors when filter is 
free. 

11. If replacing power-cord receptacle, remove receptacle 
ground wire from panel. Then remove two screws securing 
receptacle. 

12. Install replacement filter or receptacle in reverse pro
cedure of preceding steps. When connecting slide-on con
nectors to filter, make sure that brown wires are 
installed on top terminals and blue wires on bottom ter
minals. If internal modem is present, also be sure that 
ground springs on telephone-jack board are firmly against 
hood-mounting post in base when securing ac entry panel. 

To replace stepdown transformer (applicable only to interna
tional units): 

1. Power off terminal (procedure 1) and unplug power cord 
from site outlet. 

2. Remove terminal hood and bezel (procedure 3). 

3. Remove monitor chassis per procedure 10, steps 3 thru 5. 

4. Disconnect from ON/OFF circuit breaker two slide-on con
nectors corning from transformer. 

5. Disconnect transformer connector from Jl on power supply 
board and remove connector ground wire from ac entry 
panel. 

6. Disconnect transformer ground wire from ac entry panel. 

7. Remove four mounting screws and lift transformer from 
unit (figure 6-23). 

8. To install replacement transformer, perform reverse of 
preceding steps. 

62940007 B 6-65 



Figure 6-23. Stepdown Transformer Removal (Applicable Only to 
International Units) 

Procedure 12 - Replacing ON/OFF Circuit Breaker 

To replace ON/OFF circuit breaker: 

6-66 

1. Power off terminal (procedure 1) and unplug power cord 
from site outlet. 

2. Remove terminal hood and bezel (procedure 3). 

3. Squeeze four side clips and remove circuit breaker out 
opening (figure 6-24). 

4. Disconnect four slide-on connectors from circuit breaker. 

5. Refer to figure 6-24 and connect slide-on connectors to 
replacement breaker. Make sure connections are correct. 
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6. Position breaker so both terminals marked LINE are toward 
front of unit, then press into opening until side clips 
engage. 

7. Replace bezel and hood (procedure 3). 

TO POWER SUPPLY BOARD 
(DOMESTIC UNIT) 

OR 
TO STEPDOWN TRANSFORMER 

(INTERNATIONAL UNIT) 

CIRCUIT 
BREAKER 

(REAR VIEW) 

SIDE CLIPS 
03940 (TWO ON EACH SIDE) 

Figure 6-24. ON/OFF Circuit Breaker Replacement 

Procedure 13 - Replacing Keyboard Assembly and Com~onents 

To replace the keycaps, spacebar, keyboard, or keyswitches, per
form the following steps as applicable: 

To replace a keycap or spacebar: 

1. Turn terminal power off (procedure 1). 

2. Remove keycap or spacebar using chip removal tool (part 
number 87365900). 

3. Install new keycap or spacebar and press down until 
firmly seated. 
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To replace keyboard: 

1. Turn terminal power off (procedure l) and disconnect 
power cord from site outlet. 

2. Remove terminal hood and bezel (procedure 3). 

3. Disconnect keyboard cable from AJ2 on controller board. 

4. Remove four screws mounting keyboard assembly to terminal 
base (figure 6-25). 

5. Install new keyboard assembly by reversing preceding 
steps. 

NOTE 

Check that bezel does not bind key 
caps on top or sides before tighten
ing down. If binding occurs, remove 
bezel, loosen keyboard and reposi-
t ion s1 igh tly • 

Figure 6-25. Keyboard Assembly Removal 
03506-2 
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To replace a keyswitch (including Spacebar keyswitch), refer to 
figure 6-26 and do the following: 

1. Turn terminal power off (procedure 1) and remove keyboard 
assembly as previously described in this procedure. 

2. Remove keycap as described earlier in this procedure. 

CAUTION 

Use a low wattage soldering iron to 
avoid damaging PC board. A vacuum 
action desoldering tool or solder 
wick is suggested when unsoldering 
the switch. 

3. Unsolder the contacts of switch and push on thickest con
tact to dislodge switch assembly from PC board and key
board housing. Once switch assembly is free, pull it 
from housing. 

4. Position replacement switch assembly so its contacts are 
aligned in same way as old switch. 

5. Press replacement switch assembly down into opening of 
keyboard housing until it bottoms. Make sure contacts 
are exposed on back of PC board. 

6. Solder each contact to PC board. 

7. Replace keycap and reinstall keyboard. 

CONTACTS (2) 03632 

Figure 6-26. Keyswitch Replacement 
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Procedure 14 - Replacing Operator Panel 

To replace operator panel: 

1. Power off terminal (procedure 1) and disconnect power 
cord from site outlet. 

2. Remove hood and bezel (procedure 3). 

3. Remove touchpanel (procedure 20). 

4. Remove screw holding alarm (figure 6-27). 

5. Remove three screws holding operator panel. 

6. To replace operator panel, perform reverse of preceding 
steps and set selection switches on replacement panel to 
same settings as on old panel. 

REMOVE 
THREE 
SCREWS 

~--r----.-.-------------->"'" 

\EIIOVE ALARM SCREW 

Figure 6-27. Operator Panel Removal 
03508-1 
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Procedure 15 - Replacing Operator Panel LEDs 

To replace an LED on operator panel: 

1. Turn terminal power off (procedure 1) and disconnect 
power cord from site outlet. 

2. Remove operator panel (procedure 14). 

CAUTION 

Use a low wattage soldering iron to 
avoid damaging PC board. A vacuum 
action desoldering tool or solder 
wick is suggested when unsoldering 
the LED. 

3. Unsolder two leads of faulty LED and remove LED from 
board. 

4. Install replacement LED so that flat side is oriented the 
same as other LEDs (figure 6-28). If replacing CRI (ERR 
LED), leave the space shown in figure 6-28 between base 
of LED and surface of board. For other LEDs, butt base 
of LED against board. 

5. Solder each lead to board. 

6. Reinstall operator panel (procedure 14). 

XMT DSR 

~ ______________ ~PCBOARO 

o IBBBBBBBBBBI o 
== 

ERR LED MOUNTED 
rW1TH SHOWN SPACE 

2.54 mm (0.10 in)...., r{ ('.,-

r---------, 
I 
I 

o 

~--OTHER LEOs MOUNTED FLUSH 
03509-2 

Figure 6-28. LEDs on Operator Panel 
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Procedure 16 - Replacing BRIGHTNESS Control 

To replace BRIGHTNESS control: 

1. Power off terminal (procedure 1) and disconnect power 
cord from site outlet. 

2. Remove hood and bezel per procedure 3, steps 1 through 8. 

3. Pull BRIGHTNESS knob off and remove nut and washer from 
front of BRIGHTNESS control. 

4. Loosen touchpanel mounting clip below rear of BRIGHTNESS 
control and move clip to one side. 

5. Remove BRIGHTNESS control by carefully working it around 
touchpanel and touchpanel mounting clip. 

6. Slide pieces of clear sleeving back to expose lugs on 
control. 

CAUTION 

Use a low wattage soldering iron. A 
vacuum action desoldering tool or 
solder wick is suggested to unsolder 
wires from control. 

7. Place replacement control next to bad one. Unsolder 
wires one at a time and resolder to corresponding lugs on 
replacement control. 

8. Slide pieces of sleeving over lugs. 

9. If an international unit, slip ground-wire lug over 
control bushing. 

10. Carefully install control in bezel opening by working it 
around touchpanel. 

11. Reposition touchpanel mounting clip and tighten. 

12. Attach nut and washer to front of control. 

13. Attach BRIGHTNESS knob and replace bezel and hood per 
procedure 3. 
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Procedure 17 - Replacing Protective Door 

To replac~ protective door on operator panel: 

1. Power off terminal (procedure 1). 

2. Remove hood and bezel (procedure 3). 

3. Remove black bezel insert by breaking two metal keepers 
that hold both bezel pieces together. 

4. Insert new door and fasten both bezel pieces back 
together using two new keepers. 

5. Reinstall bezel and hood (procedure 3). 

Procedure 18 - Replacing Matched Yoke/CRT or Diselay Board 

To replace matched yoke/crt or display board: 

1. Power off terminal (procedure 1) and disconnect power 
cord from site outlet. 

2. Remove terminal hood (procedure 3). 

3. Disconnect touchpanel, operator panel, and keyboard 
cables from controller board (figure 6-12). 

4. Disconnect board-edge connector from display board. 

5. If installed, remove internal modem board from monitor 
chassis (procedure 21). 

62940007 

CAUTION 

When removing and installing monitor 
chassis, use care so that crt neck 
is not bumped against video board. 
Tilt the chassis so that neck is 
down, and do not handle crt by its 
neck. Also when installing chassis, 
use care to prevent pinching touch
panel cables. 
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6. Remove six screws shown in figure 6-29 and carefully lift 
chassis out of terminal. Set on firm surface to work on. 

WARNING 

Use care when handling crt as rough 
handling, nicks, or scratches can 
cause crt to implode. Wear heavy 
gloves and safety goggles. 

7. Refer to figure 6-29 and disconnect the following: 

• 
• 
• 

ANODE 

Socket from end of crt. 

Yoke cable from S02 on display board. 

If removing yoke/crt, also disconnect anode lead from 
crt (fold back suction cup on two sides and squeeze to 
remove) • 

1', 

~m ~~~REMOVE 
~. , '~"'\--.. / 

DOU~:::/~\ ~\ -s--f1111T-1 ~ 
BLEEDER 
ASSEMBLY 

Figure 6-29. CRT Removal 

DISPLAY BOARD 
CONNECTOR 
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To remove yoke/crt: 

8. Remove four screws at front of chassis (figure 6-30) and 
lift crt up and out. 

9. Install replacement yoke/crt per reverse of preceding 
steps, and after installation, perform video adjustments 
(procedure 4). 

REMOVE REMOVE 

05$10-1 

Figure 6-30. Front Chassis View 

To remove display board: 

10. Disconnect f1yback-transformer lead and white wire of crt 
socket from doubler/bleeder assembly. 

11. Remove two screws and remove board. 

12. Install replacement board per reverse of preceding 
steps. When replacing board, align tongue on board with 
slot on chassis. After installation, perform video 
adjustments (procedure 4). 
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Procedure 19 - Replacing Voltage Doubler/Bleeder Assembly 

To replace the voltage doubler/bleeder assembly, refer to fig
ure 6-29 and do the following: 

1. Turn terminal power off (procedure 1) and disconnect 
power cord from site outlet. 

2. Remove hood (procedure 3). 

WARNING 

Lethal voltages exist in the leads 
of the doubler/bleeder assembly. 
After turning off power, a period of 
60 seconds is required for these 
voltages to bleed off. 

3. Disconnect anode lead from crt (to remove, fold back suc
tion cup and squeeze). 

4. Disconnect input lead from flyback transformer. 

5. Remove doubler/bleeder assembly by loosening bottom 
mounting screw and removing top screw. If proper length 
screwdriver is not available, remove yoke/crt (proce
dure 18) to access screws. 

6. Replace assembly by reversing preceding steps. Be sure 
to attach white wire of crt socket and black wire of 
assembly to top mounting screw. 

Procedure 20 - Replacing Touchpanel 

To replace the touchpanel: 

6-76 

1. Turn terminal power off (procedure 1) and disconnect 
power cord from site outlet. 

2. Remove terminal hood and bezel (procedure 3). 

3. Remove touchpanel from bezel by loosening four mounting
bracket screws (figure 6-31). 
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Figure 6-31. Touchpanel Removal 

To install replacement touchpanel: 

03512-1 

4. Place touchpanel in bezel opening with ribbon cable at 
top. 

5. Align touchpanel so that etched alignment marks on panel 
(figure 6-32) are lined up with marks on bezel. Align
ment marks on bezel are hard to see. Use a lead pencil 
to highlight them. 

6. Carefully tighten four brackets while holding touchpanel 
to bezel. Check that touchpanel remains correctly 
aligned. 

7. Check front of touchpanel for dimples in mylar. Any 
dimples caused by tightening touchpanel down too tight 
may cause errors and requires loosening. 
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8. Reinstall bezel (procedure 3). 

9. Connect touchpanel connectors to controller board (fig
ure 6-12). 

10. Reconnect power cord and turn power on. 

11. Run resident diagnostics (procedure 2) and test touch
panel operation when alignment pattern appears. Also 
check that border of alignment pattern coincides with 
touchpanel grid. If misalignment exists, perform video 
adjustments (procedure 4). 

12. Place defective touchpanel in shipping carton which held 
replacement (figure 6-32). 

13. Replace hood (procedure 3). 

TOUCHPANEL 
SHIPPING 
CA 

TYPICAL 
CROSS SECTION 

OF PANEL IN 
CARTON 

ALIGNMENT 
MARKS (10) 

02319-2 

Figure 6-32. Touchpanel Alignment Marks 
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Procedure 21 - Replacing Internal Modem Board 

To replace internal modem board: 

1. Power off terminal (procedure 1) and disconnect power 
cord from site outlet. 

2. Remove hood (procedure 3). 

3. Disconnect wires from terminals on modem board. 

4. Disconnect modem cable from controller board (fig
ure 6-12). 

5. Remove modem board by cutting cable ties and pulling 
board off retainers. 

6. Install new modem board by pressing board over retainers 
and installing new cable ties (part number 94277400). 

7. Refer to labeling and reconnect wires to J2, J3, and J5 
terminals on modem board. 

8. Connect ground wire to board GND terminal. 

9. Reconnect modem cable to controller board (figure 6-12). 

10. Replace hood (procedure 3). 

Procedure 22 - Defining Acceptable Display Quality 

The following information is for reference whenever definitions 
of acceptable display quality are required. 

Brightness - the retrace and nonintensified scan lines should 
not be visible. The intensity should be set high enough for a 
display to be seen from at least 1 meter (3 feet) away, but not 
so high that displayed data changes in size and symbols appear 
defocused. 

Focus - focus is to be adjusted for best resolution in the 
center of the screen. 
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Orthogonality and Linearity - with the resident-diagnostic 
alignment pattern displayed (figure 6-33), the pattern should 
appear square and coincide with the outer edges of the touch
panel grid. The point where the diagonals intersect should be 
an equal distance from each edge of the square. If the pattern 
does not meet these requirements, perform procedures 4 and 5. 

03633 

Figure 6-33. Orthogonality and Linearity of Alignment Pattern 

6-80 62940007 



INDEX 

Procedure Page Procedure Page Procedure Page 

1 6-37 9 6-58 17 6-73 
2 6-37 10 6-61 18 6-73 
3 6-42 11 6-63 19 6-76 
4 6-45 12 6-66 20 6-76 
5 6-49 13 6-67 21 6-79 
6 6-50 14 6-70 22 6-79 
7 6-52 15 6-71 
8 6-54 16 6-72 

Figure Page Figure Page Figure Page 

6-1 6-9 6-13 6-56 6-25 6-68 
6-2 6-10 6-14 6-57 6-26 6-69 
6-3 6-39 6-15 6-57 6-27 6-70 
6-4 6-42 6-16 6-58 6-28 6-71 
6-5 6-43 6-17 6-59 6-29 6-74 
6-6 6-43 6-18 6-60 6-30 6-75 
6-7 6-44 6-19 6-61 6-31 6-77 
6-8 6-48 6-20 6-62 6-32 6-78 
6-9 6-49 6-21 6-63 6-33 6-79 
6-10 6-51 6-22 6-64 
6-11 6-52 6-23 6-66 
6-12 6-54 6-24 6-67 

Table Page 

6-1 6-4tl 
6-2 6-46 

62940007 6-81 





PARTS DATA 7 

This section contains parts data information for the terminal. 
This includes a genealogy chart, spare parts lists, and assembly 
drawings with assembly parts lists. 

TABLE 7-1. EXPLANATION OF COLUMN HEADINGS OF COMPUTER
GENERATED ASSEMBLY PARTS LISTS 

COLUMN HEADING EXPLANATION 

FIND NO. Identifies an electrical or mechanical parton an assembly drawing. If more than 
one listing appears for a find number, refer to LI, WK IN, and WK OUT. 

LI (Line Item) Gives a chronological or historical record of the addition of a new part to a find 
number. For example, 01 indicates that the part was the first one used, and 02 
indicates the second, etc. See also WK IN and WK OUT. 

PART NUMBER Gives the Control Data Corporation part identification. Use this number when 
ordering replacements. 

CD (Check Digit) Gives the information-control system a means of cross-checking the correctness of 
a part number. 

QUANTITY Lists the total number of a part required to complete an assembly. The vertical 
line near the center of the column acts as a decimal point. Numbers to the left of 
the line are whole numbers. Those to the right of the line are tenths, hundredths, 
and thousandths. 

U!M (Unit of Measure) Indicates how the information-control system counts or supplies a part. 
1. 

PART DESCRIPTION 

MC (Material Code) 

YLD (Yield) 

ECO NO. IN 

ECO NO. OUT 

SIN (Serial Number) 

WK IN (Week In) 

WK OUT (Week Out) 

62940007 

Describes the physical appearance, type, or name of a part. 

Supplies additional descriptive data to the information-control system. 

A 2-digit number that indicates the usable portion of any quantity of parts 
expressed as a percentage. 

Engineering Change Order that adds a new part to an assembly. See also WK IN. 

Engineering Change Order that deletes a part from an assembly. See also WK OUT. 

Used to specify an ECO's effectivity by serial number. 

Lists the date when manufacturing begins using a new part and when it is available 
for parts replacement. For example, 7222 mea.'1S a part is available of the 22nd 
week of 1972. 

Lists the date when manufacturing no longer uses a part in building an assembly. 
See also WK IN. Do not order a part after its week-out date. 

0845-2t. 
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XA281-A TIMESHARE ROM. 66313918 
CC629-A. B ASCII 1ST-II. 66312053 

DESIGN VERIFICATION TEST PLAN'. 
REPORT 
PRODUCT VERIFICATION TEST PLAN 
REPORT 
CONTROLWARE: 
ASCII 'PLATO ERS 
ASC II.'GRAPH I CS ERS 
ASC II ITI MESH ARE ERS 
PLATO ERS 

GENEALOGY 

66312365 

66312366 

16042B72 
16042873 
'"042874 
16042843 

1ST - ill 50 E 60 '-i L 

DRAWING NO 
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OWN " I"'A~TITLE PREFIXJDOCUMEN" NO. 

I R~ rHKO '.>A".'.f. ii," I;;':,;~ SPARE PARTS LIST . 
SPL 6~~ FNo. t"r-" ASCII 1ST -II 8ASIC TERMINAL 

MFG ~: . ,-l FIRST USED ON 

~SHEET ,PPR <""II. 14__ 17-&1-1'd CODE IDENT ((629.1/8 
-- 15920 1 Of 4 

SHEET REVISION STATUS REVISION RECORD 

4 3 2 1 ' REV ECO DESCRIPTION DRFT o fE 

\"0 00 100 lco 100 ja"on4'9i RELEASED (LASS ~ l';;:jJ/..f~ IeOS? 
100 10/ 100 \01 101 51171. FINe UJflS 90441.22.1 10 .5 I,,-~Ao fki;f-

A iA IA IA IA rI5h5-'r -p"" -<=.95, C£J9~"A" /' 17/074/D~ h:hi.. 
.... -
~ 8 8 B B 

........ 

~~~.;., B ,4z-S4 REVI::,ED PE~ ECO 1 9,29-80 

B Its It It. c. 142>46 ,;-,9 1 )81004 I\~i~o I~ 

B 0 10 0 ID ''I'' :;;}- '~~3~1~:"07~~, !;~/~~ 112~ ~ 
B IE ID E IE 1-<1-137 !P'/N 3 w,4.:; tp,,31Z055 IEc I/!~ ~ 

!a IF F F 1= 1'15'3'2. I FIN /I WA .. '10V'II.2.l.5 LP"i<1L l:0~~ ~ 

NOTES, 1.Quantities shown arethose .. used per' equipment.Q:wantitles·used for ~~~~~~ are under .Hea~~ng 
((6298 are under Head1ng 8 

~QU1EM~~T EQUIPMENT CONfIGURATOR TOP LEVEL ASSY 
(C629A .. 0 HZ 15632331 15632332 
C(6298 50 HZ 15632333 15632334 

I ' LISTS 

PRINTED IN U.S.A. I 

1~(y'TA I COOE IDENT I $HEET I I DOCUMENT NO I RE~ 
~ ______________________ -J __ ~1~59~2~0~-J ________ ~2~ ____ -L~SuP~L-L __ ~6~6~31~L2~'0~54-3 ______ L-~~ __ ~ 

2. Individual keycaps are documented in drawing "6312517. 

3. Indicated parts are inclucled as part of Keyboard Assy 51'140851. 

4. Indicated part is included as part of Display P( Assy 51919804. 

5. Indicated parts are inclUded as part of OA8» PC Assy 90446266. 

b. Indicated pa",ts are included as part of OA(D PC Assy 90460881· 

7. Xformer re quired for (Cb298 only. Not used on ((629A. 

8. Other Applicable I Reference »ocuments, 

~:!o9],9707 - (»( PIN to vendor PIN cross Ref PL for Display Assy. 

66308094 - SPL for Touch Panel Option {XA244-A}. 

663139)'9 - SPl for Internal Modem Option UA247_ e}. 
66308096 - SPL for Memory Expansion Option {XA243-A}. 

9. Indicated part is included as part of OAI») P( Assy 904601177 •. 

10. When ordering access door fNii!]', also, order bezel insert Mtg. hardware fN26 push on fastener olTYi.2. 

PRINTED IN U.S.A • 

62940007 D 



I CODE IDENT I 

1592D SHEET 3 

J J DOCUMENT NO. 

SPL 66312[J53 
IRE~ 

FIND QUANTITY REQUIRED 
UNIT NOMENCLATURE SPECIFICATIONS. OF 

NO. 'u~"r'~" ,~ MEAS OR DESCRI PTiON NOTES, OR MATERIAL 
A B 

1 5194[J851 1 1 Keyboard Assy 

2 1I1i":L2.5li 1 1 Keycap .Set NQt"Ji~ 

3 61.313'113 1 1 .. SD<!ce.Jl<!.!:'. Me"hanism Note 3 

ij r, a. a~ •• 1, 1, CRT.'Voke {Mat"hed} 

5 r·,a,a~· 1 1 .. , ,1 IBleeder Assy 

6 Sl'l1'11104 1 1 D~Ass· 

? 51.65021.5 1 1 fuse .75 AMP S,B. Note 4 

II '1D441.21.1. 1 11. p?'&;:::~u. [JABD ~~~~o~~i i~~lude 

.. .1.1.31.3'133 1 1 n. EROM Note 5 

10 115153821 24 24 4111.~ ~ 

111 1'1041.0681 ' 1 11 DACD PC Assy Control Be with 'mu.;~;~~le 
112 11511.3201 1 11 Z80A p, Note I. 

113 ,,,,e,"u·cn !1 11 I ~~~~~~~etionsCQ.ntro 1 ~r 8o~b. 

hij I an, ~n, 11 11 ~~~!rP~u~~~~ 
h,~ 1'104100877 11 11 

~ADD !'~~ LW.iiti <j[Jiiijb~~~ 
Ill. 11 11 CRT BKR 3 Amp 

117 ,a M 11 11 R,..; .ht-.n ... "".J'Q.!c 

I1.A I ",.q,. ",.n,. 11 11 '"' Knob 

11'1 I b"~U"~' ·1 1 CableA~,,~NCJ-

120 11.14011025 11 1 Cable Assy {RIBBON} 
NtNTEO IN U.S.,.. 

- I - --T"-·····_-

I CODE IDENT I 

15'120 SHEET 4 

I I DOCUMENT NO. 

SPL 61.3121J53 
IREs 

FIND PART QUANTITY REQUIRED IU~!T NOMENCLATURE SPECIFICATIONS, 
NO. IDENTIFICATION IMEAS OR DESCRt PTION NOTES, OR MA. TE.RIAL 

A B 

I ;>1, I ?l.ij9;>?95 1 1 Access. Door Note lO 

122 L,UnaQLq 1 1 Cable Assy{Power Connec ~or} 

'23 0 11 ~. Xformer Note 7· 

;>u 1, 11 IC 74S05 ~ 

."" r. an, ,nn 6 LED ~ 

21. '1353'100'1 2 2 Fa~"~,,~,·, Push On 

27 61.2'1'1880 66 66 Module Ke~ Switch Not, 3 

:ell l ","lou ,""q .J. ·1 ·Fi 1 ter,RFI 

2" 1511.54211 1 0 Power Cord,1.0 HZ 

3D 15165427 0 1 Power Cord.50 HZ 

. , • y AlII E. 8171 
PRINTED IN U.S.A. 

62940007 D 7-5 • 



DWN . Trautman 4179 ~~ IITlE PREFIX I DOCUMENT NO IRA CHKD IZ.T ..... ,-1-"71 SPARE PARTS LIST 
CONTRPL DATA TOUCH PANEL OPTION ENG II;. "'JoJe....., -u? ' COI\l'ORllTiON 

SPL 66308094 
~~.FG .P.W16. ~u. emST USED ml 

~ISHEET APPR ~. Ir n ... ,-. -, ceDE 1:'5:n 

A ~ 15920 FC816A/B 1 of 2 

SHEET REVISION SU.TUS REVISION RECORD 

2 1 REV Eca DESCRIPTION DRFT DATE APP 

- - - ~D".1_/o RELEASED CLASS /3 - .f"h0, ~D 
A A A 1~75!§J -e:.e=-LE/i5ED cLAS-:;, A' / %7h 4itl-

-----------~'-----.'.-.-,--,-,- '--'-

NOTES 
1. Quantity shown is that used per equipment 

2. EQUIPMENT CONFIGURATOR---------15632062 
TOP LEVEL ASSEMBLY-------------15632146 

I DETACHED LISTS 

I CODE IDENT I SHEET I I DOCUMENT NO. I REA SPL 
15920 2 66308094 

FIND PART QU~'IT'TY REC~lIlRED 
U!,~T NOMENCLATURE SPECIFICATIONS, 

NO. IDENTIFICATION MEAS OR OESCRI PTiON NOTES, OR MATERIAL 

1, ,1408448 1 
i~~~h Panel And Gasket 

.... all! REV.al7l 

7-6 62940007 



OWN W. Gaser __ TITLE SPARE PARTS LIST 1 PRE FIX I DOCUMENT NO. 

IRA CHKD ~~ ~A) 10-,' PLATO COMMUNICATION NETblORK MODEM SPL bb313'1lo'l 
~tl 
MFG 4'P1 ~ I/1S"-S-V1 I FIRST USED ON 
APPR P- 11. H ..... V/-ID-PIlI CODE IDENT 

CCb2'1-AlB 
I SHEET a.e..; .. _-:( .. .Y~'_ 1,,1..-, ... loS'I20 lo of 2 

SHEET REVISION STATUS REVISION RECORD 

2 lo REV ECO DRFT DATE 

r!)() tJ(J 00 jr"""S'S," 
RELEASED CLASS !) 

.-' /#~o ~ 01 01 0 A S"} ~/"'1'J11 I:~-~o mI.,;"" 
1\ A A 13.t;.7/-9B 7f'.=.L.E.//5hV (L.4!'~' ;',f'" / . .1, _"'''' . ':'1. 

- ,---
1--- -. f--. 

~.-~~. 

NOTES: 
lo· Quantity shown is that used per equipment. 

2. EQUIPMENT CONfIGURATOR ------------lo5b32~2~ 
TOP LEVEL ASSEMBLY-----------------loSb32~2S 

I I LISTS 

I CODE IDENT I 
lo. SHEET 

S'I20 2 

I I DOCUMENT NO. 

sPL bb3103'1lo'l rEA 

FINO PART QUANTITY REQUIRED I~~:: NOMENCLATURE SPECIFICATIONS, 
NO. IDEHTlFICATII»I OR DESCRIPTION NOTES, OR M" TERIAL 

1. AO~4S'I1I2 lo PC IICHD PC Assy {Modem} 

2 AO~~b2~0 lo PC OAGD PC Assy ~~l:~~o~~ l'J:~k~; th 

3 151.'11.7'107 10 PC Telephone Cable Assy {Plugs on both end!~ 

-~ IS1.77731.S .3 I'C Su"",ortCk t Bd 

S I S10 '1lo7'1lolo lo PC Telephone Cable Assy :{sg~~ee~~gS on} 

62940007 7-7 



OWN • Trautman 79 @::i) TITLE PREFIX I DOCUMENT NO_ 

IRA CHKD ~ $-/-71 SPARE PARTS LIST 
JL >'n"'-~ 'i/r<Jn 

CONlRPl DATA MEMORY EXPANSION OPTION SPL 66308096 ENG I COI\I'ORI\.T1ON 
~J,FG f...-'f I:"IRST USED ON 

~SHEET APPR .;"_ J(.~ -ZZ-7 ceDE I::'~:H 

n I? II· ...G.::II& 66&tI 15920 FC816A/B 1 of 2 

SHEET RE:VISION STHUS RE:VISION RECORD 

2 1 REV ECO DESCRIPTION ORFT DATE APP 

- - - 100Dl./o RELEASED CLASS 6- - .pf~ ~ ~--., 

A A .A ,no " • ..-... li'~~I"S.f.21..!_ . ..L __ ~~f -~ 

NOTES. 1. Quantity shown is that used per equipment. 

2. EQUIPMENT CONFIGURATOR--------15632060 
TOP LEVEL ASSEMBLY -----------15632061 

I DETACHED LISTS 
A431ao REV. 8 71 

I CODE IDENT I 
15920 SHEET 2 

I I DOCUMENT NO. 

SPL 66308096 
I REA 

FIND PART QUANTITY REQUIRED U!,~T NOMENCLATURE SPECIFICATIONS, 

NO. IDENTIFICATICtI MEAS OR DESCRI PTION NOTES. OR MATERIAL 

1 ,5].53821 .-8_ PC 'tl]'!' RAM {"LbO 

a._.·_ 

7--8 62940007 



OWN W, G !aSer ~TlTLE SPARE PARTS LIST 
i PREFIX 1 DOCUMENT NO I REA 

CHKD \}). iJJlJP ID-IO~;. TIMESHARE ROM OPTION SPL 66313918 
,NG f,f 
MFG .?' .. /A. Iit-II'"~ FIRST USED ON 

APPR £ ~. ru~,'~ CO;~~~~N I SHEET 

C. ,,-, ,. , XA281-A 1 Of 2 

SHEET REVISION STATUS REVISION RECORD 

2 1 I REV ECO )ESCRI I lFT DATE AP. 

00 :00 100 ~(}CJo53" ~ELI e, '''/-i&i> It42 
A IA ilJ / 3Lfc';!. / , .. h<~-:~.'_M /, . - , .-/,: . 1 

._ . ''l~l'''' I~t~, 

! 
.-

I 

, 

I 
'---~ .. _L. 

NOTES, 1. Quantity shown is that used per equipment. I 

2. EQUIPMENT CONFIGURATOR ------------15632587 I 
I 

TOP LEVEL ASSEMBLY ----------------15632588 

i ' LISTS 

P NTE IN U.S.A . 

I CODE 10ENT I 
15920 SHEET 2 

. 1. j OOCUMENT NO 

SPL 66313918 
IREA 

FIND PART QUANTITY.REQlJ'REO I U!:,~T NOMENCLATURE SPECIFICATIONS, 

NO. IDENTIFICATION IMEAS OR OESCRl PTION NOTES, OR MATERIAL 

1 66313920 1 PC .f5. 0._::,,,: o"'R'OM 1 

.2 • ~l, ~9~1, 1 PC ~~m~'sh~~e ~OM2 

'. 

62940007 B 7-9 
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-....J 
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f-' 
o 

0'1 
l\.) 

1.0 
.I::-
0 
0 
0 
-.J 

t:l 

8 

22 

c 

B 

A-

IJ 

7 

1.. 
DETAIL A (FAR5IDE) 

c... 
ScALE: 1/2. 

CRT BRACKET L H 
R0rATED 10· CW 

VIEW F-F 
SCALE: I/Z. 
TYP 4 PLACES 

IS I> 

\SEE 

----of ,,/---i 

DETAIL A 

AUDIBLE ALARIv\£ 

<II 

tJ 

1 
c 

50.0 

--@ 

(2) 

HI+-
47 

o 
=.== 

VIEW H-H 
SCAlE liZ 

",z.z..,-z 1-11,6,-

& ELECTRICAL c.oNTINUITY MUS, E.XIST. 
T~ESE POI NTS ON FIN 4 AND FIN 9. RES I 
MllST NOT EXCEED 0.2- OhIV\S. 

NOTES: 

£ 
&, 

& 
& 
&, 
fA 

ALL DIMENSION'S ARE IN MILLIMETERS 
CMM) UNLESS OTHERWISE SPECIFf.ED. 

Iv\ARK "ASSY 15b3Z33Z" IN AREA SHOWN 
PER C.DC. SPEC 10121508. 

FIN 2.3 IS APPLIED ACROSS THE TO 
BOITOM}? UP RIGHT SIDE OFOPENI 
IN FIN 4. 

FURNISHED AS PART OF FIN 8. 

FURNISHED AS PART OF FIN 15. 

LOCATE ON HOOD APPROX AS SHOWN. 

FLJRNISHED A';, >'ART CJF FIN 14 

In BENDTANGS(Z)OF FIN 51 TO HOLD IN PLACE 

£ ADJ j5! CENTERING MAGNE.T TO C.ENTEF. '.0 
PATT[P N (fil) m FIN 4 FRAME. WORK 
PANEL LENTE-~, FOILS llF INSTALLC.:,. 
C.EN'£RING w\AGNET cSIN6 FIN 58 AFTER AGel ST' 
ME.N'. CO HQI cSE HORiZoNTAL FREQUENCY 
ADJU~TMEN, TO CENTER CROSS PATTERN. 
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N 
\0 
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....,J 

I:j 

.....,J 

I ..... 
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• 

D 

c 

B 
BRill L£AD(lllP 

BLU LEAD (BoTTOM I 

A 

I'" LZZLZ/JIZ 

c~ 
.--m, 

.;-LUNNloLTOR !>.P4 OF FIN 15 

~ I I llW...l----{:>oI34) LOCATE LV, WSHR BETWN 
In" I '='--' LOGIC RJ>..C.K ~ AL.. ENTRY 

GRN/YEl .W. IRE ~(2.) 

rJjl=~:~-/ 

WIRE GND FRON\ FIN II 
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I-' 
tv 

~ 
tv 
\0 
~ 
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o 
-...J 
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A 
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L 95(4) 

DnAIL -E 
5CAlE: I/l 
SEE SHT 2. 

DETAIL-B ' 
REAR (INSIDE) VIEW 
OF DOOR 

SCALE: 1/1 

·'7- • 

REF 

~.?( (ZZ))RREEF ~ SQ, 

~REF 
GND STUD 
DETAIL - F 
SCALE: NONE 

;SEE "" .. rf'?) 
TYP.. l PLACES 

~-~~--- ---

VIEW D-D 
FRONT VIt.W 
SC-ALE' 1/1 

3 

~ 
~-\ \\Ll--------SEE DETAIL B 

OTR • 

". .. 
RTS • 

RtV • 

XMT 0 

EAR 0 

3~ 

(3) IN5~RT FARSI DE 

1 ~\\ \ -'\15 

I-III---@@ 
REF 

-----@REF 

TERMINAL 
TLA. 



ASSEMBLY PARTS LIST 
_ .... , ... PllQIAN8INO. 

BUILD ARC •• 0 I 02-26-81 I 1 I 0001.532 
lOY -,- ,CD. .... DOOO. - Me ·.,AM STAMIAII ........ ... .... 

860 I 15632332 :1 I Flo I TERM, ASCII IST-lI' 60HZ CTAI I G REL 08-21-80 I CC629A 02-26-81 
',,""NO u ,Aly ...... 'CD 

........, 
"1M • &1' DBCIImON Me ... KD. NO. IN KG. NO. OUT st. .... ..our 

001 01 7\493120 il 1 PC BASE. PAINTED/ZINC P 

002 01 71.9315. iJ 1 PC BEZEL PAINTEO/ZINC P 

003 01 7,.92'183 1. 1 PC HOOD. PAINTED W/SHLD C·WHTl P 

00. 01 71.93156 15 1 PC BEZEL INSERT lINC P 

005 01 '119.0851 12 1 PC KYBD. 1ST II 66KEY P 

006 01 614OB0241° 1 PC CABLE ASSY, LOGIC DC A 

007 01 6140802517 1 PC CABLE ASSY, BRD INTC A 

008 01 519169.219 1 PC CRT, 15IN PH/P. H-RSLTN SHORT P 

009 01 6140888710 1 PC PANEL ASSY AC ENTRY A 

010 01 61'1011907 110 1 PC CABLE ASSY, DISPLAY A 

011 01 904.620.11 1 pC CO ASSY 9CAD A 

012 01 71492'18.1 2 1 PC BRACKET, PCB P 

013 01 90 •• 6229 1B 1 PC REPLACED By 90 •• 6266 14.22 G 14422 8102 
Oil 02 9044626610 1 PC CD ASSY OABD VIDEO CONT MOD G 14422 8102 

014 01 90446221:5 1 PC "EPLACED BY 90460876 14284 S 14284 8041 
014 02 90460876:7 1 PC "EPLACED 8y 904.6265 14422 S 14284 14422 8041 8102 
014 03 90446265:2 1 PC REPLACED BY 90460881 14532 S 1··22 14532 8102 8110 
01. 04 9046088} 17 1 PC PC CD ASSY OACD 5 14532 8110 

015 01 90446224:9 1 PC "EPLACED BY 90460877 142B4 A 14284 8041 
015 02 90460877:5 1 PC CD ASSY DADO A 14284 8041 

016 01 51777315 ib 4 PC SUPPORT CKT BD P 

on 01 71492795 il 1 PC DOOR P 

018 01 93539009 16 2 PC FASTENER PUSH ON TYPE C P 

aUILO ARC 440 ASSEMBLY PARTS LIST 
_ .... , ... ... _-

I u,,-""-'" I " I uUU'":''''' .., -,- ,CD. -. - _ION Me ST .... IfA'fUIDATI .... ..,. ... .... 
. 10860 I 15632332 :1 I F J 0 I TERM. ASCII 1ST_lIt 60HZ eTAI I G REL OB_21_Bo I CC629A 02_26_81 
,~- " ,-- 'CDi'"! ......... "1M , ... - Me - ICD.NO.iN ICIO.NO.OUT It. ... .. ..... 
~19 01 71493096 j3 1 PC PLATE. AC ENTRY , 
020 01 71492749 i8 1 tpC ALARM 8RACKET P 

021 01 71492750 ~ 1 PC CRT 8RACKET RH P 

022 01 71492751 i4 1 PC CRT BRACKET LH P 

023 01 51803904 ;5 2 250 FT TAPE. NEO SELF-ADH 1/4WXllBT B 

024 01 94241017 i6 I PC CLIP CABLE APH BACK TYPE VII B 

025 01 71492818 il 1 PC NAMEPLATE P 1l8BB 8003 

026 01 71492805 ;8 1 PC LABEL P 

027 01 66312523:5 1 PC REPLACED By 66313416 14284 P 14284 80'H 
027 02 66313416 !1 1 PC LABEL. SWITCH SETTING P 14284 B041 

028 01 51915101 i3 1 PC KNOB. p-o SKIRTED/INSERT PLN P 

029 01 15164916:7 4 PC ~SCR HEX-LK PLN M4X22MM STL Z B 14477 8104 
029 02 15164915!9 4 PC SCR MET HEx 144 B 14477 8104 

030 01 1516491118 8 PC MSCR HEX-LK PLN M4X8MM STL ZP 8 

031 01 15165013 i2 11 PC SCR TPG HEX PLN M4.5Xl~MM STL B 

032 01 15164919 ;1 6 PC MSCR HEX-LK PLN M5XUMM STL Z B 

033 01 9197572415 3 PC NUT HEXAGON SZ 51414 B 

034 01 91975671 18 9 PC WASHER EX TOOTH SZ 5 B 

035 01 15164920 19 2 PC SCR MET HEx M5 8 

036 01 61408910 !o 1 PC CABLE ASSY AC UP A 

038 01 5194054413 070 FT TAPE MAG .500 WIDTH .036TH[CK 8 

039 01 71492926 iz 1 PC PLATE ST~IKER P 

62940007 D 7-13/7-14 • 





ASSEMBLY PARTS LIST 
_ .... . ... "'OfANOINO. 

SUlLO ARC 440 1 UI:-':6-81 1 31 00U14531: 
.., AlllMMYNUMIII ,co. IIV, .... , - Me " .... ITAlUSH" ........ ....... 

0860 I 15632332 : 1 I Flo 1 TERM, ASCII 1ST-lIt 60HZ CTAI 1 G REL 08-21-80 I CC629A 02-26-81 
'PINING. U ,AI, NUMIIII 'CD QU.NTITY "1M 'AIl'DBCIIP1'IDN Me \'lO ICD.NO.IN ICO. NO. OUT II. ..... ...OUT 

040 01 96831901 13 1 PC CKT BRKR MAGNETIC 3.0 AMPS P 

041 01 94211411 18 2 PC STRAP, CBL TIE TVP 1 TO 1-118 B 14532 8110 
041 02 94211Hl 18 4 PC STRAP, C8L TIE TVP 1 TO 1-1/8 B 14532 8110 

O,U 01 5191815210 16 PC SPRING FINGER FIG 2 P 

0403 01 6139111911 1 PC aND WIRE ASSY A 

044 01 66312545 18 1 PC REPLACED BY 66313415 14284 P 14284 8041 
044 02 66313415 13 1 PC LABEL, SWITCH POSITION P 14284 8041 

045 01 2453410911 060 FT SLYG, 1/4 HTISHRINK 8LK UL 8 

046 01 2453411019 060 FT SLVG, 3/8 HT/SHRINK BLK Ul B 

041 01 1516542812 1 PC CABLE 3-COND 18 AWG 125 VAC P 

048 01 51805700 'j5 2 PC 8UMPER SELF STICKING P 

049 01 11492970 jo 4 PC 8UMPER,T~UCH PANEL P 

050 01 94850711 j6 050 OZ SEAL, EASTMAN CLR (9101 B 

051 01 1"9315919 1 PC SCREEN BOTTOM CENTER P 

052 01 7149311515 1 PC MASK KEYBOARD P 

053 01 61391117 11 1 PC GND WIRE AsSY (5.5 IN BRAID) A 

054 01 51918153j8 10 PC SPRING FINGER FIG 3 P 

055 01 6631066419 1 PC lABEL HOOD CAUTION P 

056 01 11493160 j7 1 PC SCREEN BOTTOM REAR P 

057 01 61408962 jl 1 PC CABLE ASsY AC ENTRY A 

058 01 51004063i7 SOD OZ ADHESIVE, SEALANT SIL RUBBER B 

059 01 95670603io 850 FT TAPE MYLAR B 14359 8041 

ASSEMBLY PARTS LIST 
_ .... .- ... _ .... 

BUILD ARC 440 1 v"'-"'e-'" 1 41 vvv·4!1~· 

.., -,- ,CD, -, -, - ... If .... ITAM ... " ... ..,. ....... 
10160 I 15632332 :1 I F I D 1 TERM, ASCII IST-It_ 60HZ (TAl I 6 REL 08-21-80 I CC629A 02-26-81 
'1'"'"110 U .... - 'CD QUANTITY "1M .... - Me YID ICD.NO." ICD. NO. our I/N ..... .. aut 

060 01 09040204 ,I 4 PC W5HR, NO.l0 DISHED LOCK STl 8 

0068 TOTAL LINES 

! 

62940007 D 7-15 • 
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DETAIL A CFARSIDE) 
SCALE: 1/'2. 

' ..... O~ 
CRr BRACKET L H 
Rcrr,5;fED 10· CW 

VIEW F-F 
&ALE' 1/2. 
TVP 4 PlAC.ES 

--.--.j D 

8 & 

__ \"" om" A 

---ott>' ~l 
I 

VIEW 
":fILE 

4 3 

1 
( 

(2.) 

Kj4-

o 

1'~~(~'1~12 

Ll1 f.LECTRICAL CONTINUITY MUST EXIST 
THESE POINTS 0>< FIN 4- AND FIN 9. RESI 
foi\UST NOT EXCEED 0.2. OHM"'. 

NOTE",: . 

I. 

£, 

& 

&. 
&, 

fA 

&, 
&0. 

ALL DIMENSIONS ARE IN MILLIMETER':> 
(MM) UNLESS OTHIORWISE SPECiFIED. 
MARK "A":>SY 151032334" IN AREA SHOWN 
PER C.DC :OPEC IOI2.150B. 
FIN <:'3 IS APPLIED ACROSS THE TO") 
BOTTOM)? UP RIGHT SIDE OF OPENINb 
IN FIN 4. 

FURNISHED AS PART OF FIN B. 

FURNISHED AS PART OF FIN 15. 

LOC.ATE ON HOOD APPRQX AS SHOW N. 

FURNISHED AS PARr OF FIN 14 
BEND TAN&S(210F F/N44TO HOLD IN PLACE 

8 "'DJlJST C.ENTERING MAGNEr TO C.EmER 
CROSS PATTERN (~) TO FIN 4 FRAMEWORK 
II-NO TOUCH PANEL CENfER FOILS,IF 
BOND CENrtRING MAGNET USI N6 FIN W 
.n.oJUSTMENT. 00 NOT USE I 'AD 1'71'\,,/-rA I 

ADJU5ThlfNT ro CENTER 
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TOP VIEW 
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SCALE: II I 
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DETAIL -F 
SCALE; 1/2. 
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13.0 REF 

cl.O 

DETAIL-B 
R£AR (INSIDE) VIEW 
OF DOOR 

SCALE; 1/1 

"P' 
;/" 

, 
\ r ~q/ 

~~cgQlol>C 

DTR 0 
",R. 
RTS • 
A.tv 0 

XM.T 0 

ERR 0 

Ifj] 

. __ . __ -SEE DETAIL B 

[4, 

(3) INSI:RT FARSI DE 

15, 

~) cgJ'ljj \ ~F 11 l L > 
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'2k~ ~ 

, ~ - '9'REF 

(~ . 

REF GND STUD(2.) 
OETAIL-J 
5CALEn/i 

~I C==_==_-----,==, ======-=~==r, N ~~~ It[@REF 

VIEW D-D 
FRONT VIEW 
SCALE' 1/1 AS(.II TERMINAL 
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ASSEMBLY PARTS LIST _DA" --BUILD ARC 440 I 02-25-81 I 1 I ... -,- ,CD. nY . -. - MC ITAn. ITAnIIHII ....II1II'. 
86ft 1 56'1:>334 :71 Flo T TER'" , ASCII 1ST-II' 5nHZ (TAIl G REL 08-21-8 I CC629B 

'"",NO " -- 'CD ..... "" "/M .... _- Me Y\D ItO.MD." leO. NO. OUt 

001 01 71493120 !1 1 PC BASE, PAINTEDIZINC P 

002 01 71493154 !O 1 PC BEZEL PAINTED/ZINC P 

003 01 71492483 !4 1 PC HOOD, PAINTED W/SHLO (ljHTI P 

004 01 71493156!5 1 PC BEZEL INSERT ZINC P 

005 01 51940851 [2 1 PC KYBO, 1ST 11 66KEY P 

006 01 61408024 [0 1 PC CABLE ASSY, lOGIC DC A 

001 01 6HoB025 17 1 PC CABLE ASSY, BRD INTC A 

008 01 51916942 [9 1 PC CAT, 151N PH/P4 H-RSlTN SHORr P 

009 01 61408881! 0 1 PC PANEL ASSY AC ENTRY A 

010 01 61408901 [6 1 PC CABLE ASSY, DISPLAY A 

011 01 90446Z04!1 1 PC CD ASSY 9CAD A 

012 01 71492484!2 1 PC 8RACKET, PC8 P 

013 01 90446229 :11 1 PC REPLACED By 90446266 14422 G 14422 
013 02 90446266!0 1 PC CD ASSY OA8D VIDEo CONT MOD G 14422 

014 01 90446221: 5 1 PC REPLACED 8y 90460816 14284 S 14284 
014 02 90460816:1 1 pC AEPLACED 8V 90446265 14422 S 14284 14422 
014 03 90446265:2 1 PC REPLACED 8V 90460881 14532 S 14422 14532 
014 04 90460881!1 1 PC PC CO ASSV OACD S 14532 

015 01 90446224:9 1 PC REPLACED BV 90460811 14284 A 142114 
015 02 90460811;5 1 PC CD ASSV DADO A 142114 

016 01 !H111315 [6 4 PC SUPPORT CKT 80 P 

011 01 71492195 [1 1 PC DOOR P 

018 01 93539009!6 2 PC FASTENEA PUSH ON TVPE C P 

ASSEMBLY PARTS LIST ""ltAn --I 'j! I 
"AMM" ...... 

• 160 1 1!5632334 :11 Flo 1 TERM, ASClI 1ST_II' 50HZ (TAl I G REl 011_21_110 T CC6298 
' __ NO. U , .. ..- leo 

019 01 1149!096 [3 

02001 71 4'2149[8 

021 01 71492150 [6 

022 01 71492151 14 

023.1 51803904[5 

024 01 95610603!0 

02501 71492818[1 

026 01 71492805[8 

021 01 66312523:5 
021 02 66313416;1 

0211 01 51915101[3 

029 01 15164916:7 
029 02 15164915!9 

030 01 15164911[8 

031 01 15165013[2 

032 01 15164919!1 

03301 91975724!5 

034 01 91975671 :8 
034 02 91975671!8 

035 01 9427141118 
03502 94271411;8 

038 01 51918152;0 

03901 5191815318 

62940007 D 

QUANmY VIM -- Me YLD leO. NO. III 

1 

1 

1 

1 

PC PLATE, AC ENTAV 

PC ALAAM BAACKET 

PC CAr 8AACKET RH 

PC CAT BAACKET LH 

P 

P 

P 

P 

2 250 FT TAPE, NED SELF-ADH 1/4WXI/8T B 

850 FT TAPE MVLAA 

PC NAMEPLATE 

PC LABEL 

PC REPLACED By 66313416 14284 
PC LABEL, SwITCH SETTING 

8 

P 

P 

P 
P 

1 PC KNOB, P-O SKIRTED/INSERT PlN P 

4 PC MSCA HEX-LK PLN M4X22MH STL Z 8 
~ PC SCA MET HEX M4 B 

8 PC MSCA HEX-Lt< PlN M4X8MM STL ZP B 

15 PC SCR TPG HEX PLN M4.5XI3MM STl B 

~ PC MSCA HEX-LK PLN M5x13MH STl z a 

3 

8 
9 

PC NUT HEXAGON SZ 5MM 

PC WASHER EX TOOTH SZ 5 
PC WASHER EX TOOTH SZ 5 

a 
8 
B 

2 PC STAAP, caL TIE TYP 1 TO 1-1/8 B 
, pC STAAP, CBL TIE TVP 1 TO I-liB B 

16 

10 

PC SPAING FINGER FIG 2 

PC SPRING FINGER FIG 3 

P 

P 

14284 

14411 

14211411 

14532 

ICD.NO.OUT 

14359 

14284A 

14532 

III_NO. 

00014!1J2 ... .... 
02-25-81 

'I· .... , ... ou, 

8102 
8102 

11041 
8041 8102 
BI02 8110 
8110 

8041 
8041 

NlCllANCllNO. 

... .... 
02-25_111 

liN _IN WKOUT 

8041 

8104 

8041 
8041 

8110 
8110 

7-19/7-20 • 





ASSEMBLY PARTS LIST .... 'DAd .- "OIMrIINO . 

BUILD ARC 440 I 02-25-81 I 31 00014!1J2 .. -,- ,aI. 11'1. -. - Me ITA"" PATUSIATI --. ....... 
860 I 15632]34 :71 Flo I TERlh ASCII 1ST-III 50HZ (TAIl 10 REL 08-21-80 I CC629B 02-25-81 

. " ',"",,110 .... - 'CD ........., "/M .... - Me TID ICD.MD.IN ICO.NO.OUJ ./" .... ""OUT 

040 01 51918790!O 1 Pc KFMR STEP-DD~N 220/240V P 

041 01 5194054413 070 FT TAPE MAG .500 WIDTH .0]6THICK 8 

042 01 71492926 l2 1 PC PLATE STRIKER P 

043 01 96837907!] 1 PC CKT BRKA MAGNETIC ].0 AMPS P 

044 01 7149315919 1 PC SCAEEN BOTTOM CENTER P 

045 01 1516542714 1 FT CABLE ]-COND 18 AWG 125 VAC P 

046 01 15164920i9 2 PC SCA MET HEK 145 8 

047 01 9424101Tl6 1 PC CLIP CABLE ADH BACK TYPE VII B 

048 01 24534709jl 060 FT SLYG, 1/4 HTISHRINK 8LK UL B 

049 01 5180STOOi5 2 PC BUMPER SELF STICKING P 

050 01 2453471019 060 FT SLVG, 3/B HTISHRINK BLK UL B 

0!1l 01 61391119 i7 1 PC eND WIRE ASSY A 

052 01 66312545:B 1 PC REPLACED By 6631]415 14284 P 142B4 B041 
052 02 66]13415i3 1 PC LABEL, SWITCH POSITION P 14284 8041 

053 01 71492970 lO 4 PC BUMPEA,TDUCH PANEL P 

054 01 h850711 l6 005 OZ SEAL, EASTMAN CLA 19101 8 

055 01 71493175 is 1 PC MASK KEYBOARD P 

056 01 61391117 il 1 PC GNO WIRE ASSY 15.5 IN BRAID) A 

057 01 11493160 i7 1 PC SCREEN 80TTOM REAA P 

058 01 66310664!9 1 PC LA8EL HOOD CAUTION P 

059 01 61408962 il 1 PC CA8LE ASSY AC ENTRY A 14284 8041 

ASSEMBLY PARTS LIST 
_ .... - fUGIAH8INO. 

8UILO ARC 440 I O~-~:I-Ill I 41 IVV."""'" .. -,- ,CD. 11'1. -. - Me StA", ITAMMII .... ~. ....... 
860 I 156]2334 :7 I Flo I TEAM, ASCII 1ST-III 50HZ lUI I 10 AEL 08_21_80 I CC6298 02-25-81 

'_HI> " 'M'...- 'CIt ........., "/M .... - Me no ICD."IN ICD.NO.OU'I "" .... .. ou, 

059 02 61409025 i6 1 PC CA8LE ASSY AC ENTRY A 14284 8041 

060 01 51004063 i7 500 OZ ADHESIVE, SEALANT SlL RUB8EA 8 

061 01 09040204 II 4 PC WSHR, 140.10 DISHED LOCK STL 8 

062 01 """U i' 1 PC GNO WIAE ASSY 118114 1BAWG) A 14284 8041 

0071 TOTAL LINES 

62940007 D 7-21 • 
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UNlISS 0' ..... 1$1 SIIClfilD 
DIMINSIONI "Itt IN INCHIS 

TOUIAHCU 

2 

2 

NOTES: 
& BULK IDENTIFY WITH CDG PART 

NUMBER AND REVISION LETTER. 
& FIND NO 3 TO BE APPLIED 

AROUND PERIPHERY OF FIND NO 
~ WITH OVE.R-LAPPIN6 JOINTS 
AT CORNERS SO AS TO FORM 
A CONTINUOUS ELE.CTRICAL 
CONNECTION. 

PANEL & 6ASKET 
ASSE.MBLY 

"D 

c 

r:{) 
v 
.q-
(fJ 
o 
"l" 

eO 

A 



ASSEMBL Y PARTS LIST PlIN'DATI , .... FlU CHANGI NO. 

RUlLO 4RC 006 I 01-17-80 I 11 11565-52 
DIV. Asn .. " MUMI'I 'CD nv. OWO. "IClIf'fION Me ST"TUI ""TUI DArE I'NG ....... FILl DATI 

1.60 1 .. 1 .. AR .... A~ 11 4 I C I PAN~l • GASKn ASSY I V RF:L 08-09-79 I Fe816A 01-17-80 
, IND.O LI 'AIT HUM._ CD QUAN'," U/M .AIT RICIiPTID" Me 'LD KO. NO. IN KD. NO. OUT .'N ... IN WI; OUT 

I 

001 01 5191694512 1 PC CRT TOUC" PNL ASSY P 

002 01 5191151714 3 333 FT TAPE. POLY SLF-ADH 1/4wXll4T 8 
I 

DOl 01 519169831 9 3 333 F' TAPE COPPER FOIL " .25 8 

004 01 519169821 5 218 FT TAPE COPPER FOIL II .50 E 
I 
I 

ri004 TOTAL LINES I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I • I .' , 
I 
I , 
I , 
I , 
I , , , 
I , , , , , , , , 
J 
I , , , 
I , 
I , 
I 
I 
1 , , , , , , , 
I 

I 
I , , 
I , I , 

62940007 7-23 
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NOTE 5: 
l' MAR~'AS5Y 1.1409S97':N AREA SHOWN 

f2.:::, PER CDC SPEC 10121508. 

ill DISCARD GASKET FROM FIN 9. 



ASSEMBL Y PARTS LIST ' •• NT DATE 'AGE I'lli' CHANGI NO. 

BUILD ARC 230 I 01-28-80 I 1 I 11565-91 
ow. AS5fMIL Y HUMin ~ CD •• v. DWG. OISC."TION Me STATUS STATUS DAlE ENG. ItES". FILE DATI 

IU .1 ",./I&8B,:ol A J 0 I PANEL ASIY AC ENTRY I , REL o.,-a.-BO I ~C629'/8 07-28-80 
'FINONO II p,u, NUMln COM QUANTITY u/M , ... 11 DUCI.'TlON Me '" fCO. NO. IN ECO. NO. OUl '1' WI( IN WI( OUT 

001,1 01 1!5164359 0 1 PC LINE "LUll I' 

002 01 71493091 1 1 PC "'NEI.. AC ENTRY I' 

003 01 614oa969 6 1 PC CABLE ASSY POWER CONN • 
00. 01 9i976626 1 2 PC MSCA PAN PHI. M3K8MM STI. ZP a 
005 01 91975612 5 Z "C W5HA METAlc EXT TOOTH 5Z 3 B 

006 01 9i''I'!!''Z. 5 1 PC NUT HEK"ON 5Z 5MM 8 

DoT 01 't9'1'!56T1 • 2 PC ~AIHEA EK TOOTH IZ 5 8 

008 01 15164911 8 2 PC HICA HEX-LK PLN H4X8MN 5TL ZP a 
009 oi 61408444 0 1 PC CAlI.E AlIY_¥lOEO OUTPUT A 

OlD 01 919'1'!!810 0 2 PC _ASHEII Ex TOOTH 5Z • 8 

0010 TOTAL LINES 

62940007 7-25 
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tv 
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0'1 

"" \0 
~ 
o 
o 
o 
-...J 

.!.. 
A 

o g -aD- c::::::.:.:-

• ~
RI 

.lO+D3~· . 
2.54 ;i5 . VIEW A -'so'" . -A MOUNTING CRI ONLY 

~ 
&.oot.50 

IS2.4i'i2.00MM 

o 

CROSS REfERENCETAiL:E 

I~ RtFERENCE DESIGNATION 

~ 

CRI.CR2.CR!.CR4.CRI5.CR6 

t-qE5: 
& APPLY ASS( NO., REV LEVEL, LOC CODE, IWJ 

MI'E COC£ IN /Ii£A SfONN. MARK PER CDC 
SPEC I012150S; C~ER HEIGHT .12 
(12 prj COLOR VttIITE. 

Im-ETIONS ADDtTlONS 
CHANGE "'OLE I 

2. FIND tu.IlERS,EI.£t.£NT I DENTIFERS, AND 
REFEREN:E DESIGNATIONS ARE FOR 
REFERENCE ON..Y AND 00 NOr APPEAR ON 
At\Rt 

3. KEY CONNECTOR (FIN 2) PIN I VIA 
PLUG (FIN 13) 

&. FIN 6 TO BE POSITIONED AS CLOSE TO 
FIN 10 AS POSSIBLE, PERPENDICULAR 
TO FIN I AND HAND SOLDERED. 



ASSEMBL Y PARTS LIST 'liNT DAff 'AGE FILE CHANGE NO. 

BUILD ARC 210 I 07-z3-80 I 1 I 11565-94 
DIV. ASSEMIL Y NUMIU : CD lEV. DWG. DISCIIPTION MC STATUS STATUI DATE ENG. lUI', FILE DAn 

0860 I 90460877 :5 I A I 0 I CO ASSY OAOO I A REL 07-22-80 1 CC629A/B 07-23-80 
t FIND NO LI ' .... r NUMIU c. M QUANTITY UIM 'AIT DIICIIPTION Me ". 1(0. NO. IN ICO. NO. OUT SiN WI IN we OUT 

1001 101 
I 

90460878\3 1 PC PW BO OAOO P 
I 

002 '01 65853401 \1 I PC CONN. 26 CONT F/CBl 28-30A~G P 
I 

003 01 65832216\9 1 800 FT CBl. FLAT 26 CNOCT 28AII/a PVC P 
I 

004 01 6~'P7690ZI2 1 PC CONN. 26PIN FIG 3 PC8-FlT CBL P 
I 
I 

005 01 5186250616 1 PC Sw. PC BO TGl 10 IN-LINE SPST P 
I 
I 

006 01 3~13980Z 17 
I 

1 PC swITCH-SlIOE-OPOT P 
I 

007 01 9440217517 1 PC 
I 

RES FM 6.2K OHM 1/4111 CAA801'1 P 
I 

008 01 94402141 \9 1 PC RES FM 240 OHM 1/4W CARBON P 
I 

009 01 51903800 :4 6 PC LED. 5-5 GAP REO 1.0MCO leOMIl/ P 
I 

010 01 51918728\ 0 1 PC Sill. M-PUSH N.O./SP .01A 12voC P 
I 

011 01 5190890Z13 
I 

I PC ALARM AUDIBLE lUG FIG Z P 
I 

OlZ 01 17605900\4 600 FT WIR 24GA TWP BLK/REO 300V 11/ 
I 

013 01 51870337 \ 6 I PC PLUG. PlZG NYLON 10lSTRIP P 
I 

014 01 5175810113 
I 

083 FT II'IS SLY CLR PVC HEAT SHRINK B 
I 

015 01 6573682015 
I 

420 FT TAPE PRESS SEN 1/16XI1N 8 
I 

016 01 1600650019 REF PC FABRICATION SPECIFICATION 0 
I 
I 

017 01 90446222[3 REF 
I 

PC SCH OIAG OAOO OPERATOR Pi'lL 0 
I 
I 0017 TOTAL LINES I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

62940007 7-27 



OWN 

CHKD 
ENG 
MfG 

'PPR 

~"RM'" ~'._. TITLE 
I..... CARlI ASSEMBl V DAB» 
'Tf~ VIJ)EO CONT MODULE ill/fIRMWARE 

. R~ ~ IiI.. FIRST USED ON 

1<· rI. 11..0.-. 1""'1/.01 C~~~~~NT rrL"q. ,/D 

SHEET REVISION STATUS 

I PREFIX I DOCUMENT NO. 

A I 90446266 

1~~t~~~~2/ -r SHEET ,;;i: ~~~::;u I 1 of 2 

REVISION RECORD 

2 1 'REV ECO UE>CKI.1 IVN , ORFT DATE APP 

I/' f!. .. 

r--I- -- f--I-- f- . -... --
~.- . -- 1--· 1·--1--- +- ·+--11··--1··-- -.- - - . -- 1- f------

1---- 1--1-· 1- ··-+--1----+--+--+--11 - ... 

- ,.---. ·1- .. - 1-- . _. . . _.-

1--1-- -+---+--·II-·-+--+--·~ 1·-1-- --~--l_.+-+--+__- -1-- 1-

f--- I-·-I-+-j---+-+--~----I----~--~·-

Icc .. . 1- ._ . ......... _ '--. __ 1._. 1. ___ .....• __ 
_____ ~ __ . ________________ L ___ ~ ___ _L_ ___ 

1 Mark "Assy 90446266" in area shown per CDC SPEC 1012150e. HOi··S. 
2 Mount fIN 2 in socket located at B14 on fIN 1· 

FAR51DE. 

7-28 

I . 

DOCUMENT NO. 

90446266 

,""INTED IN U.S.A. 

62940007 B 



S!.jEET __ I __ 0' 

1st COPY-ORIGINATOR/2nd COPY-KEYPUNCH 

62940007 B 
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DtL.ETlONS--- 1-",DomON S 
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NOTES' 

& APPLY A5SY NO., REV LEVEL, LOt. WDE, AND 
DATE WDE IN AREA SHOWN. MARK PER C.DC. 
SPIOC. IOlalsOB,CHARACTER '-IEIGI-\T .12(I2.Pf 
(;OLOR W'-IITE. 

2.. FIND NUMBERS, ELEMENT IDENTIFIERS,AND 
REFEREN(;E DESIGNATIONS ARE FOR 
REFE~~E ONLY AND DO Nor APPEAR 
ON ""'RI'. 

3. DIO-DI7,rc..4I1Go INCLUDED WITH MEMORY 
EXPANSION OpnON ONLY. 

& CUT PIN 8 OF POWER WNNECTOR J3 
AFTER ASSY FOR CABLE KEYI NGo. 

& CUT PIN 10 OF WNNEcrOR Ja. AFTER 
A55Y FOR C"I:ILE. KEVING. 

&, ATTACI/ TO BOARD USING F/N.58 

111 II" .. 

~ ~ DflAWlttGltO .$ • 

; ~ 00 'CT""''' .... ,.G '7044 G,,2.1 ~ ~ ! .... -
ct. 
<C. 



ASSEMBLY PARTS LIST 
,. ... T DATI .... FtLI CHANGf NO. 

B'Jl~1) ARC 21" I 03-24-81 I 1 I 00014594 
lOY ASSIM'" Y HUM .. ' ,CO. 'IY. OWO. OISCIIPTION Me STATUS SU.1'USDAfI! ING.IUP. fiLE DATI 

';0 I 00446215 :1 I E I 0 ICD ASSY 04RO (V TOED CONTRO~l Ell I 5 RE~ 06-30- AO I C~621" 03-24- Al 
T!"NDNO. u 'OTNUMIU 'CO~I QUANTITY VIM PAIT DISCIIPTIOH MC YIO ICC. NO. IN ICO. NO. OUT ,/N WICIN WICOUT 

/001 01 90446214 ;0 1 foC P~ BD 01.80 P 

OUZ 01 15146300 ;1 6 PC IC 14~S14 115~S F/F DUAL D I' 

lou3 01 1~15~60G is t> Pc IC 145 112 TTL DUAL J-K NET I' 

004 01 1~13Z000 ;9 5 PC IC 145175 LATCH TT~ 4_BIT I' 

005 01 15153821 ;Z Z4 C IC 4116 ~OS 16384-8IT RA~ I' 

006 01 10;158500 :7 It PC IC 1450Z TT~ QUAD 21/1' NOR P 

007 01 ISl63404 :5 6 PC IC h~S314 OCTA~ D_EDGE F_F P 14!S!3 B1U 
007 02 15163404 :5 5 PC IC 74~S374 OCTA~ D-EDGE F-F P 14513 8112 

008 01 1 ~14~800 i6 4 PC IC 7,,~5161 158LS 4BIT COUNTE~ I' 

009 01 1~145400 :6 1 PC IC 14LS08 201~5 Q2INP "NO P 

010 01 1~144900 :6 " PC IC 74~SOO 140~S QUAD 2-INP I' 

011 01 1~14o;100 :2 1 Pc IC 7~~50 4 146~S TT~ HEX INV I' 

012 01 1~148700 ;6 5 PC IC 14~SI53 TT~ OuA~ 41/1' P 

013 01 15146900 ; .. 2 PC IC 74~5175 520~S ~"TCH .. BIT I' 

014 01 B~883100 :2 1 pC IC 14 504 146S TT~ HEX I"VT~ I' 

015 01 MII84200 ;2 2 pC IC 74 510 141S TT~ 3 3-IN "AND P 

01 6 01 M884S00 :5 " Pc IC 74500 1405 TTL QD 
21" 

"AND P 

017 01 I~H6100 ;11 5 pC IC 74~S157 189~5 TTL QO "'Pt P 

018 01 8A923000 ;9 6 pC I C 14574 TT~ DUAL P 

019 01 1~163415 :1 Z PC IC 74~SI65 811 5MIFT REGISTER P 

020 01 ISl63419 :3 2 PC IC HL5393 D~ 48 BIN COUNTER P 
: 

ASSEMBLY PARTS LIST NtNTOATI , ... fiLl CMANGI NO. 

81)ILD ARC 214 I 03-24-81 1 q 0001~594 

DIY ASSIMILY NUMIH ,CD. 'IY. owo. OBClIPTION Me STATUS SU,TUSDATI ING.IISI'. FlLlOATI 

860 I 9;;44",,5 :1 I E I D I CD A~SY OABO(VYDEO CONTROLLER I 5 REL n6-:1n-8 I CClIlO9A '~-"4-A 
• HONO . U ...... 'NUM ... 'co QUANTity U/M , .... , DlSCH'TION Me YIO leO. NO." ICO. NO. OUT 5/N W'lH W'OUT 

021 01 1~161400 ;5 1 pC IC 74S40 TT~2 4ND G P 

022 01 15142500 ;6 1 PC IC TVPE 745138 TTY 3T08 LlO P 

023 01 151 63324 :5 1 Pc IC r4LS245 OCT AL BUS XCEIVE" P 

024 01 15163413 ;6 1 PC IC 14L51S5 DUAL 2 TO 4 DECOO~ " 
0 .. 5 01 66305113 :1 1 pC IC TVP 5623 PROM 256X4 B/MAP P 

026 01 66305714 :,9 1 pC IC TVp 5623 PRoM 256X4 B/MAp P 

021 01 51904106 :5 1 PC 05C. TTL DIP 24'096MHZ 500"'· P 

02e 01 5io0305 9 ;6 2 Pc X5TR DOl 106 [PIT AX NPN Sl~ P 

029 01 94402120 j3 2 PC !'IE 5 FM 33 OMM 1/411 CARBON " 
030 01 '14402129 :4 1 PC RES FM 7S OM'" 1/411 CARBON P 

031 01 94402130 i2 1 Pc RES ~M a2 OH,. i/4w CARBO'J P 

032 01 94402144 :3 1 PC RES FM 330 OHM 1/4W CARMN P 

033 01 9440<'152 i6 1 PC RES FM 680 OHM 1I4W CARBON P 

034 01 844021SA :l 1 :8 R!5 FM lK OH'" 1/4\1 8ARRON P 14228 !l 031 
034 02 440215 : 2 R 5 FM lK OHM 1/4w AR ON I' 14228 8031 

035 01 94402180 ? 1 PC I'IE5 FM 10K OHM 1/4W CARRON P 

036 oi 943,5109 ;9 Z PC RES eSIP NTWK 1000 R 31" l,ow P 

037 01 5100111 9 :0 68 pC CAP eER ".1 oiUF .80.20P 2SV P 1"306 8111 
Of 

~~ I 
~lOO1l~1 :: tl8 pc CAP ~ER F-t :oIUF +80-28" zSv P mY~ l:~n 1m 1m o 7 10011 I : 52 

=E 
.0 U~ .80-2 P 25V I' 

lli' 
51001121 :6 68 Et= ~!~ ~:I ,Olu .80.201' 25~ P 14594 8112 

0]8 
01 I 5) 000989 :1 3Z PC REPL.ACED 8y 94354826 14110 I' 14170 8052 

038 02 94354826 ;3 32 PC CAP FXO CER a_loUF SoV P 1411 0 8052 
I 

62940007 D 7-31/7-32 • 





ASSEMBLY PARTS LIST ,.INTDAT. .... RLE OI4NGI NO . 

BU1Ln AFIC 2H r jj3-l4Jl 1 31 00014594 
DlV ASSIiMIlYNUMIilt ,CD. 'IV. DWO. DlSClMtTfON Me SY.uUS stATUS DATI ING.IISI. ,.LEDAlE 

860 I 9;;446~ls :7 I E I 0 Ico ASSY OABO(VIO[O CONTROLL~R I 5 REL n6-]n-8 1 CC6~9A n]-~4-8 
, NDNO. U 'AiT HUMID ICDIMI QUANTITY UIM 'AIT DlSClIPTION MC V'D IeO.NO.IN ICO. NO. OUT SfN WKIN WKOUT 

1039 PI 24504371 ~ I> pC CAp FXO TANT ZZUF 20p 15vDCW P 

~40 ~~ 51007385 :1 i! =g ~IO 1"'4148 10"" MICRO SIL JOV P 14228 8031 
p40 5 I 007385 il 3 10 IN4148 1004A MICRO SIL 30V P 14228 8031 

041 01 51879105 fS 1 PC CAP FXO TANT IOOUF lOP 6VOC_ P 

042 01 Sl8H800 i6 1 PC RELAY REED DIP P 

043 01 5;R4R4~1 19 34 PC SOCKET. IC 16 pas O-I-L. TIN P 

\044 pi 51 a4A404 ~ 5 Pc SOCKET, Ic 24 POS O-I-L. TIN P 

045 01 413471106 :6 2 ~C SW I!CH TOGGLE 3POS P 

p46 01 76379302 i3 1 PC HEADER, " PIN STRAIGHT PCB P 

~47 oi 51 906100 i6 1 Pc CONN. 2 PIN Pc MTO TIN FtG 1 P 

048 01 0;1847511 16 1 PC CONN, PCII 10POS 2RX5P FIG 3 P 

049 01 SiA47504 :1 1 Pc CONN, PCB soPOS 2RX 25P FIG 1 P 

~50 01 si 91'1031 fo 2 Pc CONN, 7 PIN STRAIGHT Pc ,Il1 1 P 

O!il 01 9437'51 02 f4 1 pc RES 8sIP NTWI( 3300 R 3P 1 ,ow P 

052 01 15146100 il 1 PC IC 741S3~ 2061.5 TTL. 81/P NAND P 

053 01 5i 862501 f7 1 Pc sw. Pc 80 TGL 4 IN-L.INE SPST P 

~54 ~1 15148500 :0 1 c IC 74L.514 943Ls TTL 6 NO RCV" P 

056 01 9ri"462lJ f2 REF pc sCH DUG OABO 0 

057 01 52629949 fo 500 'T wlR WW 3~GA SLO WHT UL. I(VNAR W 14228 AOll 

058 01 51 "46 000 il 250 Ioz PKG ~POXV TWO PART EXTRA FAS! 8 14228 8031 

~59 ~1 1'1163310 :. 1 !Pc IC 745374 OCTAL 0 TYPE P 14513 8112 
: 

ASSEMBLY PARTS LIST PIINTOATI .... fill OtANOI NO. 

B'IIL.O ARC 214 I 03.24-81 I 4 I 0001~!594 

,"v ASSIMKV HUM'" ,CD. 'IV. DWG. D."'''''''' Me Sf.lUS Sf""USDATI ING.IISP. ..... DATE 

I .. ~ I Q~ "."" :7 I E I 0 I C AsSY n&AoIVTOFn ~ONTROL'-ER I 5 RE ~A-'IIft·A. I C~,"" ,6 ,'11-,4-. 
T .... DNO. U I"AltTNUM ... 'CD QUANTITY UIM '''I' DlSClIP1toN MC y\o ICC. NO. IN ICC. NO. OUt 5/N WKIN ROUT 

! '065 TOT,L. LINES 

! 
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CHA.NGE. TAeLE 

DE.LEl"IONS 

cur .OIL: 

CD67-1 TO ~2'1 
@A4'1 TO A;" 15 

@A2'IO;o A'-I4-

® 07-21 TO D3A-18 

®&,g-~Lm~IJ:~) 
@AI3-HO B II-I 

<DA.I3-1O To ~1-3-12 

® 8'2-10 fDA 15-10 

@Alk4TO RIDS 

® Clb-3 TO Ci7-13 

AobITION$ 

ADD wlee: 
I~ FI4-~ TO-034-17 

Z,)A4-1 TO DJ-Z't TO 
D3A-~ TO'" 7-1 TO 
A2-IS. 

3) b 7-5 TO En-\} 

4~~~~o~~~ LOO) 

S)AI3-K) 10 GND 
(AD.liICENT.o'eAPlOO) 

6)82·\0 TO B5-5 

7) B~'H, TOAI5-IO 

!]] EJ<,,-4 TO RGoS 
(CUT FOil ENODF R!.:S' 

~) 85-3 TO CI"," I;. 

10) S5-4 TD CIl-13 

SEt :'>HEET 2. 

tqES: 
& APPLY tsSf NO.. REV LEVEL, LOC COOE, AND 

DATE COO:: IN fJf£A SH:lWN. MARK PER CO:: 
SPEC 10121508; CHARICl"ER HEIGHT .12 
(10 PO COLOR 'M-IITE. 

2. FIND ~RS,EJ.EMENT IDENTIFIERS. AND 
REFEROCE DESIGN~ONS ARE F~ 
REFERENCE ONLY AND 00 NOr APPEAR ON 
~Rt 

& CUT PIN 1 FROM CONNECTOR AJ4 FOR 
KEYING PURPOSES. 

&, MARKING 15 OPTIONAL WfiEN SHUNT 
DIP IS INSTALLED BEFORE CODING. 

& CUT PIN 13 FROM CONNECTOR All. FOR 
KEYING. . 
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ASSEMBLY PARTS LIST ,.INT DATI .... ..... QfANGINO. 

SUlLO ARC 21_ I 02-25-81 I 1 I 00014532 

"" ASSIMIlY HUM'" ,CD. IIV. DWG. ...,. ...... Me sr.,,1S "A'USDA" ING. HIP. UDAll 

0860 I 90441>265:21 C I 0 1 REPLACED BY 90460881 H532 I S INA 02-23-81 1 CC629A/B 02-25-81 
,.N.NO. " 'AITNUMIII 'CD i"L QUANTITY "/M 'AlIT DIICIpnOH Me Y\O ICO. NO. IN ICC, NO. our '/N WlIIN ""OUT 

001 01 90460875!9 1 PC PW BO OACD ASCII 1ST II P 

002 01 15144900il> 5 PC Ie 74LSOO 140LS QUAD 2-1NP P 

003 01 1516341l>i 9 1 PC IC 74LS40 DUAL 4 IIP NAND aUF P 

004 01 15146500iz 2 PC IC 14L.S1l2 243LS TTL DUAL FIF P 

1
005 01 15145100i2 4 PC IC 74LS04 146LS TTL. HEX INV P 

006 01 15145000 i4 3 PC IC 74LS02 148LS Q2lNP NOR P 

001 01 15146800 !I> 6 PC IC 74LS161 158LS 4BIT COUNTER P 

009 01 15146300i' 9 PC IC 74LS74 175LS Flf DUAL. 0 P 

010 01 15H6100:8 6 PC IC HLS157 189LS TTL QD ~PX P 

011 01 1511>3422i7 3 PC Ie 74L.S123 DUAL MULTIVIBflATOR P 

012 01 151454001 6 4 PC IC 74LS08 201LS Q2INP AND P 

013 01 15158300i2 1 PC IC 7438 204 TTL GO 211'1 NO BfR P 

014 01 15146200 :9 3 PC IC 74LS32 218LS Q2INP OR P 

015 01 15H8000 i 1 2 PC I C 74LSI09 TTL JKF'f DUAL P 

016 01 15l1t7000:2 1 PC IC 74LS193 COUNTER TTL 4 BIT P 

018 01 15147500! 1 2 PC Ie 74LS174 TTL 6 BIT 16 PIN P 

019 01 1514690014 1 PC IC 74LS175 520LS LATCH 4 BIT P 

020 01 15163413 i6 2 PC IC 74LS155 DUAL. 2 TO " DECODE P 

022 01 15163324i5 2 PC IC 74LS245 OCTAL BUS XCEIVER P 

023 01 8B881300 i3 1 PC IC 74150 16 BIT SELECTOR P 

024 01 10;146600:0 2 PC IC 74LS139 S38L.S DECODER 10F4 P 

ASSEMBLY PARTS LIST ...... , DATI .... .... OIANGINO. 

BUILD ARC 214 1 or~"-"I I C I 0001"""" 
DIY AllIMa" NUMIa ,co. IIY. DWO. DISCII ...... Me STATUI ST.'USDAli ING ..... ...DAfi 

160 1 90446265 :2 I C I 0 1 REPLo\CED BY 90.60881 14532 1 5 INA 02-23-81 1 CC629A1B 02-25- 81 
T~NO. " 'All...,... 'CD QUANTIll "/M 'AiTOBCII'TION Me YUI ICO.NO." ICIO. NO. OUT SIN ... 'N "'"OUT 

025 01 1516341511 2 PC IC 74LS165 8B SHIFT REGISTER P 

026 01 36186400 i2 3 PC IC MCH88 900 DTL. gO L.N DRVR P 

027 01 lS163326iO " PC IC 1489A P 

029 01 15134800iO 3 PC IC 4050 CMOS HEX BFR NON-IN~ P 

OlO 01 1514040011 1 PC IC OM 8097 HEX BUFFER TRI ST" P 

032 01 15163418 is I PC IC 74LS148 ENCODER 8-3LINE PR P 

Ol3 01 1516341414 5 PC IC 74LS244 OCTAL BFR 3-S OP P 

034 01 15163421 !9 11 PC IC 74LSZSl O.TA SELECT MPL.KR P 

036 01 15163404 is 2 PC IC T4LS314 OCTAL O-EDGE F-F' P 
, 
1516341913 031 01 4 PC IC 74L5393 DL loB 8IN COUNTER P 

OlB 01 15163201 is 1 PC IC ZBO" MOS B8IT RROCESSOR P 

039 01 S11!62506 i6 1 PC SW. PC BO TGL 10 IN-L.INE SPST P 

040 01 SlB48406i 8 2 PC SOCKET, IC 40 POS O-I-L TIN P 

042 01 9437510919 1 PC RES 8SIP NTWK 1000 R 3P 100111 P 

0"3 01 94402156i7 11 PC RES F~ lK OHM 1/4W CARBON P 

044 01 94402148 i4 7 PC RES fM 470 OH~ 1/4111 CAR80N P 

045 01 94402186 itt 1 PC RES F~ 18K OHM 1/4111 CARRON P 

049 01 62012926i2 1 PC RES 16PIN NTwK lOOK 5P 125~W P 
I 

051 01 94402204 :s 3 PC RES FM lOOK OH~ 1/4W CARBON P 

053 01
1 

62012932io 2 PC RES 16PIN NTWK 10K 5P 125~W P 

054 01 94402180:7 10 PC RES F'~ 10K OHM 1/4111 CARBON P 

• 7-36 62940007 D 



ASSEMBLY PARTS LIST 
_ .... .... ...._00. 

BUIL.D ARC 214 [oc,;zs;;n 1 31 0OO1453Z 
DIY 

AlllMaY __ 
,01. IIY. DWO. -- Me ITA"" ST"TUS DATI ING."'. fIILID'" 

860 [ 90446Z65 : 2 [ C I 0 [REPL.ACED By 90460881 14532 [ S INA 02.23.81 1 CC629A/B 02.25.81 
T~NO . u '.urNU ___ '011"1 QUAHnTY U/M ... T DIICII'TION Me VID teO. NO. II ICO. NO. OUT ,/N ..... ... OUT 

055 01 94240411 12 1 PC CAP CER 10000 PF SOV lOP P 

056 01 5178643717 3 pC· CAP SOLID TANT 33UF 20P 15V P 

051 01 51839125[5 19 PC CAP FXo CER 1200PF lOP 100YDC P 

059 01 51001121 :6 52 pC CAP CER F·l .01UF t80·20P 25V P 14458 8050 
059 02 51001119 !O 52 pC CAP CER F·l .01UF t80.20P 25V P 14458 8050 

060 01 24504371 :6 4 PC CAP FXo TANT 22UF 20P 15VDCW P 

061 01 518391201 6 24 PC CAP FXD CER 470PF lOP 100yDC P 

062 01 24504335 i 1 1 PC· CAP FXo TANT 3.3UF 20P 35VOCW P 

063 01 5100738511 3 PC DID IN4148 101410 MICRO SIL. 30V P 

065 01 9579130017 1 PC OPTICAL. ISOL.ATOR P 

066 01 41347800 :9 1 PC 5111. PC 80 TGL. 2POS ON·ON P 

068 01 51 847S14:0 1 PC CONN. PCB 34 POS ZRX17P FIG 3 P 

069 01 51 847S04!1 1 PC CONN. PCB 50POS ZRX25P FIG 1 P 

OTI 01 10U963] 1] 2 PC CONN RCPT. PC8 25SKT '125 TINP 

OTZ 01 101Z9643 :Z 1 PC CONN PL.UG. PC8 25PIN '125 TlNP 

,73 01 51OO3059!6 1 PC XSTR 001 106 EPITAX NPN SIL. P 

OT4 01 16033Z00:3 RE~ PC FABRICATION SPEC TO PAK 0 

075 01 90460874:Z RE~ PC SCH OIAG OACO ASCII 1ST 11 D 

076 01 1516330319 1 PC lC 74L.5164 5Z7LS TTL 8S RGTR P 

077 01 94402174 iO 1 PC RES FM S.6K OHM 1/4111 CARBON P 

071 01 94375105:7 Z PC RES 851P NTIilK 10000 R 3f' 1.0111 P 

ASSEMBLY PARTS LIST _DATI .- Nt atANCII NO. 

BUILD ARC 214 [ OZ·U·Ol T "--T ·OO~ .. _v_ 
,co. IIY. DWO. -- Me "ANI STAMM" .... ..,. "'N.TI 

10160 [ 9.446265 :2 [ C I 0 [REPL.ACEO By 90460B81 1453Z [ S INA OZ.23.81 I CC629A/B OZ.25.81 
T ",,"NO • U ._- 'co 1"1 ... .....,., U/M 'AI'~ Me ... ICO.NO." ICD. NO. OUT '/N .... ..OUT 

0'" 01 511147500 !9 1 PC CONN. PCB 20POS 2RXIOP FIG 1 P 

,80 01 15148700 !6 1 PC IC 74L.S153 TTL DUAL 4 liP P 

,81 D1 15148600 :8 1 PC IC T4L.5Z60 TTL. DUAL SliP NOR P 

012 81 18111500[1 2 PC IC 74156 DECODER TTL. bUAL p 

on 01 15145600 :1 1 PC, lC 74LSI0 141L.S TTL 3I/P NAND P 

"4 01 1516342011 2 PC IC 74L5273 OCTAL D FLIP FLOP P ... .1 9440216112 3 PC RES FM l.3K OHM 1/4W CARBON P 

"T 01 9440219212 1 PC RES FM 33K OHM 1/4W CARBON P 

0" 01 94375102 [4 1 PC . RES 8S1P NTWK 3300 R 3P 1.0111 P 

090 01 62012902!3 1 PC RES MOO DUAL 10K OHMS 12514111 P 

091 01 66308144 !6 1 PC SHUNT SET CODED N 

093 01 94258024i6 6 PC LKG DEVICE, CONN TVP 4 W/TYP3 P 14453 8051 
093 02 18252501i 4 6 PC ScAEw LOCK ASSY P 14453 8051 

094 01 1012640010 12 PC IIISHR, NO.4 EXTIT LK STL ZP B 

095 01 811883700!2 1 PC IC 74504 1465 TTL HEX INYTR P 

096 01 51710'000 [0 1 PC XSTR 2N2907 PNP SIL. P 

09T 01 51839106 is 1 PC CAP FXD CER 33 PF lOP 100YDC P 

098 11 94402158 !3 1 PC RES FM 1.2KOHH 1/411 CARBON P 

099 01 9440214011 2 PC RES FM 220 OHH 1/411 CAR80N P 

100 01 9.402116! 1 1 PC RES FM 22 OHH 1/4W CARSON P 

102 01 62012910 i 6 1 PC RES HOD DUAL 47K OHMS 125MW P 

62940007 D 7-37/7-38 • 





ASSEMBLY PARTS LIST ""DAII - ... CIIAN8I NO. 

BUILD ARC ZH I 02"25-BI I 51 00014S]Z .. -,- ,CD. -. -. - Me IYAna ITAMNlI .... ..,. fUDArt 

0160 1 90446265:21 C I 0 I REPLACED By 904608Bl 14532 I S INA 02_23_811 CC629A/B 02_25_81 
'1""" ..... u .... - 'CD ........., "1M .... - Me ... ICD.NO ... ICO. NO, 0U1' "N ... IN ...... 

103 01 Z4563054!6 1 PC RES FXD COMP 47K OHM 5P 1/8W P 

104 01 94402138!5 2 PC RES FM 180 OHM 1/4W CARBON P 

105 01 Z4563024!9 Z PC RES FXD COMP 270 OHM 5P 1/81i P 

106 01 65832103 !9 Z PC SOCKET SPRING TIN P 

107 01 52BI00Z0!9 200 FT WIA IBGA STAD GRN YEL STRIPE W 

101 01 51797217 !O 1 PC LUG, NO.I0 CRMP-A 2Z-18AWG B 

109 01 7149317Z !Z 1 PC ANBLE CONNECTOR GROUNDING P 

110 01 1'1493173 !O 1 PC PLATE CONNECTOR MOUNTING P 

111 01 15148500!0 1 PC IC 74LS14 943LS TTL 6 ND RCVR P 

112 01 15163460!7 1 PC IC Z80A-SIO/2 DUAL SER RCYR P 

113 OJ 51847513 !Z 1 pc. CONN, PCB 26 POS 2RX13P FIG 3 P 

116 01 94402124!5 Z PC RES FM 47 OHM 1/4W CAABON P 

117 01 94354826!3 1 PC CAP FXD CEA 0.10UF SoY P 

118 D1 51162504!1 1 PC SW, PC aD TGL 8 IN-LINE SPST P 

119 01 5)847S17 !3 1 PC CONN, PCB P 

120 01 51904111 !5 1 PC OSC. TTL DIP P 

121 01 52629949!0 3 SOD FT WIA WW 30GA SLD liHT UL KYNAR Ii 

122 D1 

''''''''1' 
1 PC RES FM 6.aK OHM 1/4W CARBON P 

0102 TOTAL LINES 
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NOTE 5: 

~Ai:'1( AS S Y. NO., ~eV LE I'E'L 
IN Af?CA Sf,JOWN. MARK PER CDC. 

SPEC IO/'Z/S08 CNAf?ACTEIf." HEI(J,f.lT 
.Il. (JOPT) COLOI< WJ.lIT'E. 

& MAI:'K ':>cRIAL NUMB£I? IN AREA SNOWN 
PEl? RVLOPS P ~ P NO. 80: 20: 34 
AND PEi? MARKING REQUIREMENTS 
I N NOTE (r) ONE. 

3. FIND f\lM3ERS,ElEMON1' I DENTIFIERS. AN> 
REFERE/'a: DESIGNtmONS ARE FOR 
REFERENCE ON..Y AND 00 NOT' APPEAR ON 
~ 

&. GUT PIN 1 FROIVI CONNEC.TOR AJ4 FoR 
K"EYING PURPOSES. 

& MARKING 15 OPTIONAL WilEN SHUNT 
DIP IS INSTALLED BEFORE CODING • 

.& CUT PIN 13 FROM CONNECmR AJ2. FOR 
KEYING. 



ASSEMBLY PARTS LIST PlINTh'. .... RlCttANGINO . 

1'11)11.0 ARC i!14 r 03-2S-81 1 11 OOO~94 
DIY AlllMlLY N...- ,CD. IIY. DWO. ..... ..- Me SfATUI STAWI DAti ING.IISP. PILI UTI 

1860 I 904110881 :7 I BID Ipc CO AS5Y OACO I 5 REI. 02-02-Bl I ~C629A/I 03-25-81 
'~NO . U 'AITNUMlil 'CD GUANnn "1M 'All' DIICIinlON Me no ICD.NO." ICO. NO. OUt SI· WI'. ,""our 

001 01 9Q460880 i9 1 pC I'W BO OACO AsciI 1ST II I' 

00i! 01 1~144\lOO i6 5 PC IC 741.500 1401.5 QUAD 2-1NI' I' 

003 01 1''ll63''16 i9 1 PC IC 1401.5400 OU~1. 4 III' NAND BU~ P 

004 01 15146500 j2 i! PC IC 1401.5112 2431.5 TTl. DUAl. F/~ I' 

005 01 15145100 ji! " PC IC 741.504 1461.5 TTL ~E~ INV I' 

006 01 1!!il4S000 i" 3 PC IC 741.502 1481.5 Q2INP NOR I' 

007 01 15146800 j6 6 PC IC 741.5161 1581.5 4BIT COUNTE~ I' 

009 01 1514630017 9 PC IC 741.574 1751.5 F/F DUAL 0 I' 

010 01 1514"700j8 6 .. C IC 741.5151 1891.5 TTL gO MpX I' 

011 01 15163422j7 3 PC IC 74L5123 DUAL MULTIVIBRATOM P 

012 01 1'5145400j6 4 PC IC 74L50B 201LS Q2INP AND I' 

013 01 15158300ji! 1 PC IC 7438 204 TTL QD 21N NO aF.~ I' 

014 01 15146200j9 3 PC IC 741.532 2181.5 Q2INP OR I' 

015 01 15148 000 jl 2 PC I C 741.5109 TTL JKFF ~UAL I' 

016 01 15147000j2 1 PC IC 741.8193 COUNTER TTL 4 BIT I' 

018 01 15141500 jl 2 PC IC 74L5174 TTL 6 BIT 16 PIN I' 

019 01 1'5146900 14 1 PC IC 741.5115 5261.5 LATC~ 4 BIT P 

020 01 15163413j6 2 PC IC 741.5155 DUAL 2 TO 4 DECOO~ I' 

022 01 15163324j5 2 PC IC 741.5245 OCTAL BUS ~CEIVER I' 

023 01 8888}300 j3 1 PC IC 74150 16 BIT SELECTOR I' 

024 01 1!!il46600 :0 2 PC IC 741.5139 5381.5 OECOO~R 10" P 

ASSEMBLY PARTS LIST PlINTDATI .... ... CIIANOI NO. 

8UILO ARC U4 I 03-25-81 I 21 OOO"l4!f"4 
DIY -,- ,CD . .... DWO. I11I<II"- Me I1AM "ATUSDATI ING.'''. ... .... 

1860 I 90U0881 :7 I BID I PC CD A55Y OACO I S REI. O2-02-Bl I CC6294/B 03-25-81 
'jMlDNO • U .... - 'CD """""" "1M 'AlTDBCItP1'tON Me 'lUI ICD.NO ... ICO. NO. OUT SI· .IIN WI our 

, 
025 01 15163415jl 2 pC IC 741.5165 88 SHIFT REGISTER P 

026 oi 36186400 j2 3 PC IC HC1488 900 OTI. QO ioN ORVR I' 

027 01 iSl63326iO 4 PC IC 14894 I' 

029 01 15134800 iO 3 PC IC 405C1 CMOS HEX BFR NON_INV P 

030 01 l'5140400 11 1 PC IC DM 8091 HEX BUFFEP TAl ST~ I' 

032 01 15163418 js 1 PC IC 741.5148 ENCODER 8_3~INE pR P 

033 01 15163414 !' S PC IC 741.5244 OCTAL B'R 3-5 OP P 

034 01 15163421j9 11 PC IC r4LS251 DATA SELECT Mpl.XR P 

036 01 I!HU404 !S 2 PC IC T4L5374 OCTAL D_EOGE F_' P 

037 01 1516341913 4 PC IC 741.5393 01. 4B BIN COUNTER P 

038 01 15163201 !S 1 PC IC Z80A M05 BBIT RROCESSOR P 

039 01 51862S06 j6 1 PC SW. PC aD TBI. 10 IN-LINE:' 51'S! P 

040 oi SiB48406j8 2 PC SOCKET. IC 40 POS D-I-~ TIN P 

042 01 943151 09!9 1 PC RES 85IP NTWK 1000 R 31' 1.0101 P 

043 01 94402156!? 11 PC RES FM 11( OHM 1/4W CARBON I' 

044 01 9440214B!4 7 PC RES FM 470 OHM 1/4111 CARBON P 

045 01 94402186 14 1 PC AES FM 18K OHM 1/4W CARIION P 

049 01 6201 2926 j2 1 PC RES 16PIN NTwK lOOK 51' 125M'" P 

051 01 94402204!S 3 PC RES FM 1001< OHM 1/4'" CARBO~ P 

053 oi 62012932!0 2 Pc RES 16PIN NTWI( 10K 5P 125M'" P 

054 01 944021BO:l 10 PC RES FM 10K OHM 1/411 CARBON P 

62940007 D 7-38.3 • 



ASSEMBLY PARTS LIST 
_ .... - AI CHANGI NO. 

8UILO ARC ZH I 03-irD-.l I l I uo01·:II'I· 
DIV _.- ,CD. nY. DWO. - Me ".lUI ItAMUJI .... ..,. ... ..... 

160 I " ..... i7 I .8 I 0 I PC CD ASSY OACO j S AEL 02-02-11 I CCUtAlI 03-a5-81 
'ONDNO •• .... - 'CD "I ....... ./M .... - Me Y\D -"" .. _""GUT SIN "" .. WlGUT 

055 01 94240411 !Z 1 PC CAP CEA 10000 pf SOY lOP P 

056 01 51786437 :1 J PC CAP SOLID TANT 33Uf 20P IsV P 
" 

057 01 51839125 !S 19 PC CAP fXO CEA 1200PF lOP 100vO~ P 

059 01 51001121 i6 38 PC CAP CEA hI .0IUF +80-20P 2s~ P 14594 8112 
059 02 51901121 16 51 PC CAP CEA "-1 .0IUF +80-20p Z5V P 14594 811Z 

01>0 01 245u4311 :6 4 PC CAP FXO TANT 2aUF 20P ISVOCII " 14594 11112 
060 02 24504311 16 3 PC CAP FXO TANT 22UF 20P 15VOC- P 14594 8112 

061 01 51839120!6 Z4 PC CAP FXO CEA 410PF lOP 100YU!: P 

062 01 24504335 !1 1 PC CAP FXO TANT 3.3UF 20P J!5VOCW P 

063 01 5io07385 11 3 PC DID IN4148 10MA MICAO SIL 30~ P 

065 01 95791300 !7 1 PC OPTI~AL ISOLATOA P 

066 01 413478OO!' 1 PC $11, PC 80 T5L aP05 ON-ON P 

06a 01 51a475141o 1 PC CONN, Pca 34 POS ZAX17P FIG ~ P 

069 01 51847504 !1 1 PC CONN, PCB 50POS 2AX25P 'IG 1 P 

071 01 li)129633 13 2 PC CONN AePT, PC8 asSKT .125 TIN P 

072 01 H129643 12 1 Pc CONN PLUG' PC8 25"IN .125 TI'" P 

073 01 51003059 !' 1 PC lSTA 001 106 EPITAX NPN SIL P 

0'" 01 16033200 13 RE~ PC 'AIAICATION SPEC 7~ "AK 0 

075 01 90460819 !1 ME~ PC 5CH DIAG OACO 0 

076 01 15163303!9 1 PC IC 14LS164 5Z7LS 7TL 88 RGTA P 

071 01 9440211410 3 PC AES I'M 5.6K OHM 1/4W CARBON P 

078 01 943, 5105:7 2 PC AEs IsIP NTWK 10000 II 3P 1.0" P 

l ,I .. -' 
ASSEMBLY PARTS LIST I 03-2i~ii . - NlCMAtraNO • 

BUILD AAC 214 I 41 0001.". ... AlSlMMyN ..... ,CD • nY. DWG. - Me " .... IT"MOAli ING ..... ... .... 
1 .. 60 I Dii66n .... l ill a I 01 Pc :D AsSY OACD . I 5 AEL 02-0i-a1 I CC62IA/8 03-25-11 
'~_NO u .... - 'CD ..... TITY ./M ,AI,DBCII'nON Me Y\D ICD.MO.IN ICD.NO.OUT SiN WIll. WllOUT 

079 Dl 5i141500!9 1 PC CONN, PCB 20POS 2AX10P FIG 1 P 

OeO Dl 1!114~100!6 1 PC IC 14Ls153 TTL DUAL 411P P 

081 01 15148600!8 1 PC IC '74LS260 TTL DUAL SliP NOA P 

082 01 1"1'150018 Z PC IC 74156 DECODEA TTL 'DUAL P 

083 01 1!51456OO!1 1 PC IC 14LSl0 141Ls TTL 31/P NAN~ P 

014 01 1!I1634Z0 ! 1 2 PC IC 14LS273 OCTAL 0 rLIP FLOP P 

086 01 94~02161 :2 J PC ~Es I'M 3.3K OH~ 1/4W CAAIO~ P 1~594 IU2 
086 02 944021681a ~ PC RES FM.3.3K OHM 1/.W CAAION P 14994 IU2 

087 01 9440219a!2 1 pC RES I'M 33K OHM 1/4~ CAABON P 

089 01 '14315102!4 1 PC RES 851" NT.K 3300 R 3P 1.011 P 

090 01 62012902! 3 1 PC AES MOD DUAL 10K OHMS 125M~ P 

091 01 66308144 !6 1 PC sHUNT SET CODED N 

093 oi 942le02416 6 PC LKG DEVICE, CONN TYP 4 W/TYP~ P 

094 01 10126400 !O 12 PC WsHA, NO.4 EXT/T LK sTL ZP B 

095 01 e!883700!2 1 PC IC r4s04 1465 TTL HEX INVTA P 

096 01 Sil14000!0 1 PC XSTR aNa907 PNP SIL P 

091 01 51839106!5 1 PC CAP 1'110 CEA 33 PI' lOP 100YO~ P 

09B 01 9440215B !3 1 PC AES I'M 1.2KOHM 1I4W CAAION P 

0" 01 94402140 !1 2 PC AEs FM 220 OHM 114. CAA80N P 

100 01 9~402116 il 1 PC RES I'M 22 OHM 1/.w CAA80~ P 

102 01 6201291016 1 PC AES MOD DUAL ~7K OHMS 125MW P 

• 7-38.4 62940007 D 



ASSEMBLY PARTS LIST PltNTDATI , ... fill CHANGI NO. 

8~IILD ARC 214 I 03-if,-1I1 1 5 1 0001."4 
DIY ASlIMM.YNUMia ,CD. IIY. DWG. DISCI .. ION MC SfATUI SfAfUlDA" ING.IISP. fiLl DATI 

860 1 9.UD8111 :7 1 8 I 0 1 PC Cn ASST OACO 1 5 REL 02-02-81 1 CC629A/8 03-25-81 
T NO NO. U 'AITNUMilI 'CD QUANTITY UIM 'AlIT DBClWlION MC no ICO. NO. IN ICO. NO. OUT Si· ... IN WKOU' 

10] 01 24563054 j6 1 pC RES FXD COMP .'K OHM 5p 1/9101 P 

10. 01 9 •• 021]8 :5 2 PC RES FM 180 OHM 1/.W CARBON P 

105 01 2456~o24 :9 2 PC RES FXD COMP 270 OHM 5P 1/8111 P 

106 01 ~51!]21i)3 19 2 PC SOCKET SPRtNG TIN P 1·594 8112 
106 02 '''612624 :5 1 PC CONNECTOR, JUMPER P 14194 8U2 

107 01 S?AI0020 19 200 FT ~IR IBGl STRD GRN TEL STRIPE III 

108 01 5; 197217 10 1 PC LUG, NO.I0 CRMP.R 22_18AWG 8 

109 01 71493172:2 1 PC ANGLE CONNECTOR GROIJ"'DING P 

110 01 11.93173 10 1 PC PLATE CONNECTOP MOUNTING P 

111 01 1514UOO jO 1 PC IC 74LS14 943LS TTL 6 NO ReY~ P 

112 01 15163460 j7 1 PC IC Z80l-S10/2 DUAL SER ReVR P 

lU 01 51.847513 jz 1 PC CONN, PCg 26 poS 2RXUP FIG ~ P 

116 01 94402124 j5 2 PC RES 'M 47 OHM 114111 CARBON P 

111 01 94 354126 j3 1 pC CAP ,xD CEp o. lOuF 50V P 

118 01 5186250411 1 PC SW, PC BD TGL 8 IN-LINE 5PST P 

119 01 Sia47S17 j] 1 PC CONN, PCB P 

120 01 51904111 j5 1 PC OSC, TTL OIP P 

121 01 5~629949:a ~ 500 FT wIR 111111 30GA SLD WHT UL KYNAR II 14!!94 8112 
121 02 24501 801 1 083 FT WIRE BUSS 22GA SOLID CU TP W 14594 8112 

122 01 94402176 j5 1 PC RES FM 6.8K OHM 1/411 CAR80N P 

123 01 5iIJ03400 j] 2 Pc PIN, .025 IN 50 Pc MTG 2A P 

124 01 71612624 :5 1 PC CONNECTOR, JUMPER P lU94 8112 

ASSEMBLY PARTS LIST I'IINTDAni , ... fILl CHANGI NO. 

BIlILD ARC 214 1 03-25-81 1 61 00014!!94 
DIY ASSIMIL"N~ ,CD. IIY. DWG. 

__ 
Me STATUS SJAlUSDA'1 ING.IISP. ..... DAfi 

, .. n 1 a., .... ", i71 8 I 0 1 pc 0 ASSY DACD 1 5 RE 02-02-81 I CC629A/. 03-2S-81 
l' NDNO. U 'AiTNUM_ 'CD MI QUANTITY UIM 'AIIT DllCIImON MC no ICO,NO." ICO. NO. OUT Si. ... ,. ...au • 

125 01 24501801 5 ~83 FT WIRE BUSS 22GA SOLID Cu TP W 14594 B112 

0108 TOTAL LINES 

; 

62940007 D 7-39 • 



o-..J 
I 

,f::o. 
o 

0'\ 
N 
~ 
,f::o. 

o 
o 
o 
o-..J 

ttl 

-

c 

-+, 
'@ 

-

A 

8 I 7 1 8 I & ~ " 

L["J \ r 
U 0 ~ ::a: --<ED- -mm-

o~ 

i 3 5 

""0 

®TfflO-,~~P~~O m-~-; CI4 ~.~ 
~~~. ~~, ~ ~~ 

15 ~ '=t!m-
-lmII-~ ~ 8"" 

'~~~W~~~*~' 
T I I -m:r- -#" ~ 0"2 

~~~~~~~, 
-am- TPS. TP3 o I 0 

(, ~ P."l 

~T 158 9 
393 LS LS 

ICIS ICl3 ~ ~ 4)4 

:::all: :1JB: 

'~r 
-mn-

KI l 

c= __ -- 0 

~
,HO,3 

13)j9) 77 144! 7MM 76 

-19}(9) 1 
Be) (9) APS 

78 

,8 'I 7 T 8 I II + " 

I 

T 

8 
q 
10 

,-
IT 
14 
15 
16 
17 

13 
24 
25 
26 
_1 
28 
29 
.0 

38 
39 
40 

53 
54 
55 
56 
57 

,3 I 

R18 
R41 

ZZ86 ~j7i1061 

~ I 739. I APL c..~_~ ~L"" 
13756 

63 R5~ 

64 R54 
65 RS: 
66 I R86 

~,: 

~I 

..BM:.. 
R2.9 

R3Z 
.34 '1671"- '~' B ,,,, "e G"C.4£ C.43. CJl4 

~q C9.1 ~" -~7~O~~C~3~3~,C~3~5~.~C~3~'~C~J~9.~C~'~' .KU. 
R76 71 CRI CR2 
ReB R3B 72 CR3. CA4.CR'S, THRU CRI() 
1'.63 
R71 I T~fu 1 RB7 & 
RZ: 92TC22~ 
RIZ 
.33 
R64 

CHANGE TABLE 
DELETE~ -~ADDITIONS 

R59 
RI4 
\57 

I .,;,,4:-________ HI '; :1~I:T9T';:!'~~:997 
..., 9B 

~26 

RZ4 
~R68 
\65 
n9 
ReO 
R70 
R7 
R58 R7A,R75 
R42 
R - - ---

R6 
•• ",,~,K5~ I 4. THIS ASSY IS REGISTERED WITH TH", 

RI7 
R47 
R I 1<2 R.~R4,Re3 
RI6 

i,R81,Rsa 
0 
i,.QA6.R48 

... ----~ _ .... -
~ ~-
()o. I~ ,...-"' . . ... ... 
o DO NOT SC4LE DRAWING 

<>-

FEDERAL COMMUNICATION COMMISSION 
PER FCC RULES, PART68. ANY CHANGE 
MUST BE. APP ROYED BY ENGINEE~ING 
DESIGN ANO POSSIBLY THE FCC DEPENOING 
ON THE TYPE OF CHANIE. 

PERMANENT REw:JRt< SHALL CC~FORM TO CDC SPEC 160 19500 . 

P.C, CARD ASSEMBLY. 8CHO 
(MODEM 150/1200 BPS) 

I~ It=:-· ,"u __ 
159201019044.5982. 

2/1 1~llMIIlT I Of I 

3 T Z , 



ASSEMBLY PARTS LIST NlNTUTI ,- fILl CHANGI NO. 

BUILD ARC 210 I 11-19-110 I 1 I 0001438B 
!IV ASSIMIlT HUM'" ,CD. IIY. DWO. - Me STATUS SlANSDAfi INCl."'. I'lUlDAT. 

,8"0 I .~ 131 G I 0 I :0 A55Y MODEM 150,/1200 !'IPS' I A R 06-22-7' I CN70:IA 11_1' _An 
''''NO. u .,uTNUMIft 'CD ....... tty ",M , .... - Me YUI ICO. NO. IN KID. NO. OUT SI. ,""IN '"'ou. 

001 01 90445981 ;5 1 PC PW Bo 8CHo MODEM 150/1200 P 

002 01 151U9000 id 9 PC IC MC1458/N5558 324 oL OP/AMP P 

003 01 15163443!3 1 PC IC LM311'" VOLT COMP .it IMP P 

004 01 1514640015 1 PC IC 74LS86 149LS TTL 2I1P OR P 

005 01 1514630u11 1 PC IC 74LS14 175LS F/F DUAL 0 P , . 

006 01 1';141>800:1> 2 PC IC 74LS161 158lS 48IT COUNTER P 

007 01 151U419;3 1 PC IC 74LS393 Ol 4B UN COUNTER P 

008 01 94360258;1 I PC RES FlID FM 402 OHM IP 1/4W P 

009 01 94360295;3 1 PC RES FXD FM 976 OHM IP 1/4W P 

010 01 94360300:1 1 PC RES FlID FM 1000 OHM IP 1/4. P 

all 01 94402166; 0 1 PC RES FM 2.1K OHM 1/4W CARBON P 

012 01 9436033214 1 PC RES FXD FM 2150 OHM IP 1/4'" P 

013 01 94360324:1 1 PC RES FlID FM 1780 OHM IP 1/4", P 

014 01 94360346i 4 1 PC RES FlID FM 3010 OHM IP 1/4. P 

015 01 94360355i 5 1 PC RES FltD FM 3740 OHM lP 1/4. P 

016 01 9436035819 I PC RES FXD FM 4020 OHM IP 1/4. P 

017 01 94360362;1 1 PC RES FltD FM 4420 OHM IP 1/4. P 

018 01 94360369;6 1 PC RES FlID FM 5230 OHM IP 1/4_ P 

019 01 94360374!0 1 PC RES FXD FM 5900 OHM IP 1/4w P 

020 01 94360378i7 1 PC RES FlID FM 6490 OHM IP 1/4W P 

OZI 01 94360379:5 1 PC !'IES FlID FM 6650 OHM IP 1/4,. P 

ASSEMBLY PARTS LIST .... 'DAII It ... ; I'IUI CHANCII NO. 

BUILD ARC 210 J 11-19-80 J 21 00014388 
DIY .... ayNUM.- ,CD . .... owo. - Me StAtus "AWSDA" INCl ..... ..... DATI 

186/) I .. n .0: .... ,131 G I 0 I CD ASSY MODEM 150llZ00 BPS I A R l 06-22-79 I CN703A 11-19-80 
'jl'NDNO. u , ... - 'CD .......... ",M .... - Me YUI ICO.NO.IN ICD.NO.out SIN ... IN ""ou. 

022 01 9436038219 2 PC !'I[5 FlID FM 71 SO OHM IP 1/4. P 

023 01 943603B5i2 1 PC !'IES FltD FM 7680 OHM I P 1/4'" P 

024 01 94360387 18 I PC RES FlID FM 8060 OHM IP 1/4_ P 

025 01 94360388i6 I PC RESFXD FM 8250 OHM IP 1144 P 

026 01 94360389 ;4 I PC RES FltD FM 8450 OHM IP 1/4'" P 

027 01 94360393;0 1 PC RES FKD FM 9310 OHM lP1/4W P 

028 01 94360331:Z 1 PC RES FXD FM ZZ10 OHM IP 1/4W P 14388 8101 
028 02 94360329iO 1 PC RES ~KD FM 2000 OHM IP 1/4W P 14388 8101 

029 01 94360400 i9 6 PC RES FXD FM 10.OK OHM Ip 1/4W P 

030 01 94360344!1I 1 PC RES FXD FM 2870 OHM IP 1/4W P 

031 01 9436040910 I PC RES FlID FM 12.4K OHM IP 1/4. P 

032 01 94360416;5 1 PC RES FKD FM h.7K OHM IP 1/4. P 

033 01 9436042516 1 PC RES ~XO FM 18.2K OHM IP 11,.. P 

034 01 9436U42918 2 PC RES FltO FM 20.0K OHM lP 1/41j P 

035 01 94360431;4 1 PC RES FKD FM 21.0K OHM IP 1/41j P 

036 01 94360435;5 I PC RES FKD FM 23.2K OHM IP 1/41j P 

037 01 94360441 ;3 1 PC RES FKD FM 26.7K OHM IP 1/4W P 

038 01 94360445;4 1 PC RES ~XD I'M 29.4K OHM IP 1/4. P 

039 01 94360447 ;0 1 f'C RES FKD I'M 3".9K OHM IP 1/4. P 

040 01 94360448itl 3 PC RES FXD FM 31.61< OHM IP 1/4W P 

041 01 94360454!0 1 PC RES t=:XD FM 36.5K OHM IP 1/4. P 
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ASSEMBLY PARTS LIST _IAn . - PUCllAHCllNO • 

BUIL.O ARC 210 I 11-19-80 I 3-' 000H388 
MY -,- ,co. BY. -. - Me "A"" .'''MDATI ......... ..... n 
..... I ft. ,~. '~13 I G I D I :D lSSY IoInnl'M .00"",lInn IlP~ I A PI n"_1I11_7' I CN70lA 11-1' -80 

'",",NO u -- 'co,., -. .,. . _- M< no ICIl NO. II ICD.MO.OUt "" ""' .. ..... 
042 01 94360455!3 2 PC· RES FKO FM 37,4K OHM IP 114. P 

043 01 94360462 !' ~ PC RES FKO 'M 44,2K OHM IP 1/411 P 

044 01 9436046610 2 PC RES fXO FM 48,7K OHM IP 114. P 

045 01 9436046816 , . 1 PC RES ~XO FM 51,1K OHM IP 1/411 P 

046 n 943605Z2!0 1 PC RES FXO FM 169K OHM 1P 10411 P 

047 01 94360437!1 1 PC RES ~XO FM 24,3K OHM IP 114. P 

048 01 94360489!2 1 PC RES FXO FM 84,5K OHM IP 1/4. P 

049 01 94360,n!, 2 PC RES FXO FM 93,1K OHM IP 1/4. P 

050 01 94360500i6 1 PC RES FXO FILM 100KOHM 1/411 IP P 

051 01 94360510 is 1 PC RES FXO FM 127K OHM IP 1/4. P 

052 Dl 94402108!8 5 PC RES FM 10 OHM 1/411 CARBON P 

053 Ol 94402207!B ~ PC RES FM 130K OHM 1/411 CARBON P 

054 01 94402153!4 1 PC RES FM 750 OHM 1/4. CARlON P 

055 01 9440Zl56 !~ 1 PC RES FM lK OHM 1/411 CARBON P 

056 01 9440211Z!4 5 PC RES fM 4,7K OHM 1/411 CARBON P 

057 Ol 94402161!~ 1 PC RES FM l,6K OHM 1/411 CARBON P 

058 01 94402180i7 ~ PC RES FM 10K OHM 1/411 CARBON P 

019 01 9440219114 1 PC RES FM UK OHM 1/411 CARBON P 
" 

060 Ol 94402192!2 ~ PC RES ~M UK OHM 1/411 CARBON P 

061 Ol 94402Z02!9 1 PC RES FM 12K OHM 1/411 CARBON P 

062 01 94402203:7 1 PC RES FM UK OHM 1/4. CARBON P 

ASSEMBLY PARTS LIST 
_ ... n - ... 0tANCII NO. 

BUILD ARC 210 I 11-19-10 I 4 I 00014318 .. -,- ,CD. BY • -. - Me ...... ""TUlDATI --. ... ""n 
1160 '[ ... '"'fta~ 13 I G 10 Ico ASSY MODEM 15011200 BPS I A REL 06-22-79 I eli703A U-19-80 

'JOiiDIIO • . _- 'CD ......... . ,. .... - Me ... ICD.NO." leO. NO. OUT "" .... .. ... , 
063 Ol 944022Z1 ;9 1 PC RES FM 510K OHM 1/411 CARBON P 

064 01 94402201 11 1 PC RES FM 75K OHM 1/411 CARBON P 

061 01 94402220 !1 1 PC RES FM 470K OHM 1/411 CARBON P 

.66 01 11918136 1~ 1 PC RES, MTL VARISTOR 250 RMS 121. P 

067 Ol 151640411' 2~ PC CAP FKO PPP ,OIUF 2,5P 160VO~ P 

068 Dl 51011119 1~ , PC CAP CER F-1 ,OIUF +80-20P 25V P 

069 01 51000989:7 7 PC REPLACED By 94354826 14170 P 14170 1052 
069 02 94354826i~ 1 pc, CA" ;XO CER O,10UF 50V P 14170 8052 

070 01 245043711~ 5 PC CAP ~XO TANT 22UF 20P 15VOC. P 

071 01 15181111 11 2 PC 010 IN754A 40010111 ZEN VR 6,8V P 

on 01 5100738511 ~ P~ 010 11014148 10MA MICRO SIL 30V P 

073 02 519.06881 1 ? PC STANDOFF SWAG TYPE B 13134 79.0 

074 01 51918010 i7 1 PC RELAY, IV DC PCB MT 64 OHM P 
" 

075 01 5191718Z16 1 PC XFMR, TEL CPLG' 1000VAC P-S P 

076 01 7581034012 1 PC CONN, PC ZOCONT FLAT CBL SK! P 

on 01 65B3221O 1!! 6~6 FT CBL. FLAT 20 CNOCT 28AWa PVC P 

078 01 6585340512 1 PC CONN. 20 CONT F/CBL 28-30AW8 P 

079 02 101273Z0:9 9 PC MSCR PAN SLT 4-40X,250 STL ZP B 13674 1~875 7940 8010 
079 03 9208407416 ~ PC: MS~R .-40 1/4L SST 8 13875 8010 

080 01 920090411!! 9 PC WASHER FLAT NO • B 

081 01 94402139!3 100 PC RES ~M 200 OHM 1/4W CAR80N P 

OB2 01 94402141 :9 100 PC RES FM 240 OHM 1/4W CARBON P 
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ASSEMBLY PARTS LIST -.... . - ... CIWIIII NO • 

BUILD ARC 210 r 11-19-80 -r 51 00014388 ... -,- ,CD. RY. .... - Me "AU st .. TUI .... 1I --. ..... n 

.8Aa I A or "a~ !] I G I D I ~n ~!;!;y Mnnf'M 1II"~IIIDft AP!,: I A AI .. 10_1111_7 I CW7nU. 11-1 -80 ',..NO . " .... - 'CDJIIII ......... "/M .... - Me ... ICD. NO. IN ICO.Nii.OUT SIN .... WK .... 

083 01 94402142 7 200 PC RES 'M 270 OHM 1/411 CARBON P 

084 01 U402143 5 200 PC RiES 'M 300 OHM 1/411 CARBON P 

085 01 94402144 ;J 300 PC RES 'M 330 OHM 1/411 CARBON P 

016 01 94402145 0 300 PC RES 'M 360 OHM 1/411 CARBON P 

087 01 94402146 8 200 PC RES 'M 390 OHM 1/411 CARBON P 

088 01 94402147 (I 200 PC RES 'M 430 OHM 1/411 CAR80N P 

089 01 94402148 , 100 PC RES 'M 470 OHM 1/411 CAR80N P 

090 01 94402149 2 100 PC RES 'M SID OHM 1/411 CAR80N P 

091 01 94402150 0 100 PC RES 'M 560 OHM 1/411 CAR80N P 14388 1101 

092 02 75801549 2 2 PC CAP P' 100000 .4DOL P 13674 7938 

'93 01 90445910 7 R~~ PC SCH OIAG 8CHO MODEM 150/1200 0 

094 01 16006500 9 R~~ PC FABRICaTION SPE~IF1CAnON 0 ... 01 92498021 2 ~ PC TEST POINT TYPE 0 P 

097 01 24563704 6 500 FT INS SLVNG HI TEMP 11AIIG 8 13756 7943 

.. 8 01 24501808 0 1 FT IIIRE BUSS 20GA SOLID CU TP II 13756 1943 

099 01 52629949 0 1 500 'T IIIR 1111 30GA SLO IIHT UL KYNAR II 13756A 1943 

100 01 66311971 7 I PC LABEL-TERMINAL DESIGNATION P 13850 7949 

0102 TOTAL LINES 
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NOTES: 

.&. APPLY ASSY NO •• REV LEVEL. LOC CODE. AND 

DATE CODE IN AREA SHOWN. MARK PER CDC 

SPEC 101215081 CHARACTER HEIGHT .12 

(10 PTl COLOR WHITE. 

2. FIND NUMBERS,ELEMENT IDENTIFIERS. AND 
REFERENCE DESIGNATIONS ARE FOR 

REFERENCE ONLY ANO 00 NOT APPEAR ON 
PART. 

&MOUNT fIN 4 fiGHT AGAINST FIN 1 TO ENSURE 
TH£ SHORT£ST POSSIBLE L(AD LENGTHS. 

&HAND SOLDER THE ENTIRE P£RIMETE R OF 
fiN 3 TO FIN 1. 

XA247·R 

P.C. CARD ASSEMBLY, OAGD 
MODEM LINE FILTER 

90446240 
i~",n I w t 



ASSEMBLY PARTS LIST 
_ .... ,- fUCHANOINO. 

BUILD ARC 210 I 11-13-80 I 1 I 00014313 
lIlY --- ,CD. -·1-· - JM< "AM ITAlUI DAY. , -.-. "' .. 11 

0860 I ftft£ , .. • .. 'olsl 8 1 0 I CO ASSY OAGO MODEM LINE FIl TR I A REL iO-IO-80 I XA24 8 11-12-80 
1 """NO U ._-

'CD '"' 
OUANnrt u, .. 'AI'MICIHPtIOM Me ... ICD.NO." ICO. NO. out I,N ..... Wllout 

001 oi 9nU6239 7 1 PC Pw 80 OAGO MODEM LINE FILTER P 

002 oi Si787002 8 2 PC EYELET 8 

003 oi 7i493174 8 2 PC CONTACT. 90 DEGREE FINGER Y 

004 oi 11620S04 s 2 PC CAP FXO eER 470PF 5P 1000VOCII P 

DOS oi 51 1111912 1 2 PC CONN TEL FIG 6 6CONT P 

006 01 24548306 0 600 FT WiR 24GA STRO GRN 300V Ul PYC If 

001 01 90446238 9 1 PC SCH OIAG OAGO MODEM FtLTE'R 0 

008 01 1 ... 006S00 9 1 PC FA8RICATION SPECIFICATION 0 

009 oj 24S48303 7 1 FT WIR 24GA STRO REO 300V UL PVC If 

010 01 Si698600 7 3 PC TERMINAL LUG INS SPADE 5l 4 P 

011 01 11620509 4 1 PC CAP FXD CER lOOOPF 1000V 5P P 

noll TOTAL LINES 

62940007 7-45 
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m 
N 
\0 
~ 
0 
0 
0 
~ 

() 

D 

-

.. 
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-

A 

• I 7 I • I • -~ 4 a 

o ~ ~ ~ ~4r-... f ~ r 
\ . ___ ~__ (2. PLACES) "\. \ ~ ~ ll£T~IL OF CR1 • CRZO A .. EM .... Y 

E2 Y 
o 0 t)i) 
o 0 +55V 

E3 

2. I 

' •• ~Sl EI • 
5. 

o . .: 
C~:'=::J 

III i7 .. ", e.g ... 
2.9 CIO, Clog c.~ .. 45 

5q 

l"'o". "" L ReJ Rn, R30, R33 R5:,"_ &1 

"21 
RI, 

""3 

I 

10: 

CR(KS ReFERENCE TA6LE. \I CRS,CRIO cRil:aj,-.C1I:2~. CRt'" 3C 
3i 

C~2., C33 ... I R38 '" RI4-
I FIND 

REFERENC.e. OESIGNA"TION 
I, CRt.B I CR29 

I NO. 13 eRa CR2.1 3, 
z TI I. CRI, c.R2.4,CR2.S,t.Rt.1 c.1t!O II 
a TZ. 15 VR2. 34 
4 QI,Q4- 11 vRI ~ 

" Q2. as IB VR3 3" .. Q~ ClI> Q~ ,I Ll L'Z., L3 L4- 3 

"7 QB " L5 3", 

B CRI, CRl,CR3, c.R't, C.,ill,CRCJ, 2.3 c:.s c.1'7 (.40 

(111 't'tRU CAll, CRA, CIlD,cnl CR~" 24- ct-, CII, CZO. C 23 
... 
-..0 , C.K~z., c:.R~1 ZS CI Cl3, C3S c~c. 41 

10 c,~ Z .. C' c.a 4' 

C3 1 CIS 
c:a~ 
C4 1 C.U. 
C19,C2.5 

I CI 
IISS 
R2.0 1 HoltS 

RSC 

RfDS 1 "'.,,& 
Rlct. R44 

e.31 ... 
48 .... 
50 

·51 
5Z 
53 
". 
55 
510 
5 

"""Si" 

R>4,_ 
R'~I, R""Z, RS3 

_~~I~ 
RI(jI-R~ 

1115 

~ 
R'S~! R5b 
R4.RS,~, 

~..l~_~ 

RI7., R4C 

"3 KI, R1.3 

"" R? 
~s R3 1 R'2.5 

E I~ 
~ / 
§ DO NOT SCALf DI'IAWtNG 

~i---

062 I 
, 

.... J ._....-o __ ~ G!!: f2".' "' ....... 

NOTES, 

& I'.PPLV ASSoV NO., REV LEVEL. LOC CODE, 
AND DATE CODE IN AREA SHOWN. WlAR~ 

PER CDC SPEC. IOI2.ISOS, CHARACTER 
HEIG.HT .12 62 PT) COLOR WHITE. 

Z. FIIIID IIIUMBERS, ELEMENT I D£NTI FIER'S, 
~ REFERENCE DES 1G.IIIAiIONS ARE FOR 

REFERENCE ONL'f ~ 00 NOT APPEAr ON PAlT. 

8\ AFTER ASSEMBLV, CUT PIN B OF CONNGCTOR 
J5 AT CONNECTOR BODY. (CABLE \/EVING). 

& 

& 

&. 
&. 
A\ 
£ 

RESISTORS TO 8E INSTALLED IAIITH 
PROTRUSION TOWAI'D THE BOARD • 

APPLY FIN 83 BETWEEN COMPONENT SIDE 
OF BOAIIO AND U, L2, L~ ~ L4- TO KEEP 
STATIONARY. APPLV FIN 83 TO PROTRUDIII& 
TABS (I'.) ON FIN BI'. ON SOLDER !>IO\O 
OF BOARD l-z. PLAC.E!>). 

LEADS ON c.:, ( CIS NEED NOT BE TRIMMED 

MOUNT IIE;'S TORS _ 500 INCH OFF BOARD. II 
USE FIN 7& TUBING. .750 'HCH ON EACH /.fAD. 

MOUNT DIODES .~OOMIN .SOO MAX OFF 
BOARD. 

\i\OUNT RESISTORS .500 INC.~ OF- BO/lRO.USI 
FIN 117 TUBING .750 INCJ.I ON EAc.J-i LEAD 

7S SI 

'" II .... 
84 C!7 C38 

BS e.39 
8& 1139 

• 2/1 , .... """'113'"..,...., , .. .1. 



ASSEMBLY PARTS LIST PIfN'DATI , ... ..... CHANOf NO. 

BUILD ARC 210 I 11-04-80 I 1 I 00014326 
DO. ASSlMkY NUMIR ,CD. nY. DWG. -- MC STAJUS S'''''USDA'' ING. 'ISP. RliDATI 

•• .eft I "ft .• L'>ft :.1 " I n I ,,, .. v Q .. ao I '" ftL_~ft_'" I rrL'> ". . .n, .Rn 
T~NO. u ,-- 'CD QUANnTY "1M ,AlT DllClI'TtON MC no ICO.NO .... ICD. NO. OUT '/N ""N "'OUT 

001 01 90H62031 3 1 PC Pw BD 9CAO P 

002 01 51940601il 1 PC TRANSFOROIEII FLVBACK 25 KHZ P 

003 01 51.,,4060013 1 PC TRANSFOIIOlEII FLYBACK 25 KHZ P 

004 01 51918111 \ OJ 2 PC ~STR NPN 400V 8A TO 220 P 

005 01 51681100: 1 2 PC ~STR 2N5189 NPN SIL P 

006 01 51003092:1 3 PC UTII 2N2222 HI SPEED NPN StL P 

001 01 511HOOO: 0 1 PC XSTR 2N2901 PNP SIL P 

008 01 95637304:1 16 PC DID IN4004 400PIV SIL 1.1V/IA P 

009 01 1'51011lOi 3 2 PC 010 IN753A 400MW ZEN VR 6.2V P 

010 01 'H001385: 1 1 PC 010 IN4148 10NA MICRO SIL 30V P 

011 01 95691500:3 6 PC RECT. IN5615 F-R SIL 1 ANP P 

012 01 77835261:1 2 PC POIIEII DIODE FAST RECOVER P 

013 01 12081500:6 2 PC DID PWR SCHOTTKY INY VOLT 121 Y P 

014 01 51903800i4 5 PC LEO. 5-5 GAP REO 1.0MCO 180MII P 

015 01 15151400\ 1 1 PC IC UAT900-5 356A NEG V RGLTR P 

016 01 51118400 i 8 2 PC IC 123C 334 VOLTAGE REGULATOR P 

011 01 15151402j3 1 PC IC UA7900-12 356C NEG V RGlTR P 

018 01 15151503i¥ 1 PC IC UA1800·12 3510 POS V RGLTR P 

019 01 151655381 8 3 PC ISOLATOR OPTICALLY COUPLED P 

020 01 15163443i3 I PC IC LM311N YOLT COMP HI INP P 

021 01 51918616:1 4 PC INDUCTOR P 

-.,----

ASSEMBLY PARTS LIST IItNT DAYI ,- .... CHANOI NO. 

BUILD ARC 210 r 11-04-80 T 2T 00014326 
DOY _.- ,CD. IIY. DWG. - Me ITAtUS STATUS DATI ING.IISP. RlIAATI 

RU I ,>, :, I A I 0 I S5V 9CAD I A R :L 0"'-30-8 I C""'9A1B .1-04-80 
'_NO. U '''''NUMIa 'CD QUANTIT. "1M I'Ail 0IKII1'nON Me YIO ICD.NO .... teO. NO. out "N "" .. ""'OUT 

022 01 51918617 5 I PC INDUCTOR P 

023 01 51839147 9 3 PC CAP FXD CER .1000; lOP 100VDC P 

024 01 95691133 3 4 PC CAP ELEC 270UF -10.100P 25VDC P 

025 OJ 94842168 0 4 PC CAP FXD CER .0033UF GMV 10DOY P 

OZ6 01 94397161 4 2 PC CAP AL ELECT 560UF OHM T5V P 

027 01 94391162 2 2 PC CAP AL ELECT 5600UF OHM 12V P 

028 01 95691150 1 1 PC CAP ELECT 12UF -10.100P 60VDC P 

029 01 51001120 8 3 PC CAP CER F-2 .OIUF +80-20P 25V P 

OlD 11 94842145 8 2 PC CAP FXO CER 500PF 20P lK P 

031 OJ 24504333 6 6 PC CAP FXD TANT 2.ZUF 20P 35YDCW P 

032 OJ 51918627 4 2 PC CAP ALUM ELECT 300UF 250V 15P P 

033 01 24506816 8 2 PC CAP FXD MVL .33UF lOP 100VDCW P 

03 .. 01 361807'53 0 2 PC CAP FXO 04Yl .00INFO 600V P 

035 01 95691135 8 Z PC CAP ELEC 470UF -10.100P 25VDC P 

036 01 51839136 2 1 PC CAP FXD CEil ~OIOUF lOP 100VDC P 

037 01 94360100 5 1 PC RES FXD FM 10 OHM IP 1/4111 P 

038 01 94402110 4 2 PC RES FM 12 OHM 1/4101 CARBON P 

039 01 94402122 9 1 PC RES FM 390HM 1/4W CARBON P 

040 01 94402132 II 3 PC RES FM 100 OHM 1/4101 CARBON P 

041 01 24504839 2 Z PC RES FXD COMP 100 OHM 5P ZWATT P 

042 01 94402144 3 2 PC RES FM 330 OHM 1/4101 CARBON P 

62940007 C 7-47 



'ASSEMBLY PARTS LIST I'tINfDAJ. .... IPUCHAHQlNO. 

SUlLO ARC i!l0 I 11-1I4-S0 I 3 I 00014326 
DIY -,- , .... IIY. I .wo. -- Me STAM Sf'-fUlDAn ING."". NlDAfI 

~n I IIAU":>,.. til S I 0 1:0 ,!;!;y OC&O I RI n~-3D_A, I CI'!Io:><I,.ill _no _An 
'IIINDNO. U .... - 'co auANTITY "1M --- Me no ICO.NO." ICO. NO. OUT SIN waON _OUT 

043 01 94402148j4 " PC RES FM 470 OHM 1/411 CAR80N P 

044 01 94360Z6Zj3 1 PC RES FXO FM 44Z OHM IP 1/411 P 

045 01 114402159jl 5 PC RES FM 1.31( OHM 1/4 \II C.R80N P 

046 01 9440Z155j9 1 PC RES FM 9100H" 1/411 CARBON P 

041 01 94402158 :3 2 PC RES f" 1.21(0HM 1/411 CARBON P 

048 01 94402167 j4 3 PC RES FM 31< OHM 1/411 CARBON P 

049 01 9436034614 2 PC RES fXD F" 3010 OHM IP 1/4W P 

050 01 94402112j4 Z PC RES FM 4.71( OHM 1/4. CAR80N P 

051 01 94360464!5 1 PC RES FXD F" 46.41( OHM IP 1/411 I> 

052 01 1144022Z0:1 2 PC RES fM 4101( OHM 1/411 CARBON P 

053 01 177Z0519!Z 2 PC RES FXD COMP 0.2"EG .5. 51> P 

054 01 65019518 j 3 6 PC RES CARB COMP l/Z11 1.3 OHMS P 

055 01 245001311S 2 PC RES FXO COMP 41 OHM 5P 1/211 P 

056 01 2450014812 1 PC RES FXO COMP 240 OHM 5P 1/2W P 

051 01 9436034419 1 PC RES FXO FM 2S10 OHM IP 1/4101 P 

058 01 51918816 j 1 2 PC RES VAR CER 11( OHM 20P 1/211 P 

059 01 24500110j6 1 PC RES FXO COMP 2000 OHM 5P 1/211 P 

060 01 2450118116 1 PC RES FXO COMP 5600 OHIO 5P III P 

061 01 51903001 j9 1 PC RES FXO IOIW .02 OHM 5P ZWATT P 

062 01 2450486113 1 PC RES FXO COMP 1500 OHM 2101 5P P 

063 01 95596501 :3 2 PC RES FXO IIW 4.3 OHM lOP 5WATT P 

ASSEMBLY PARTS LIST .... ,DATI .... INLI OtANGI NO • 

SUlLO ARC 210 I 1l-04-S0 I 4 I 00014326 
lOY -,- ,co. IIY. owe. -- Me STATUS STAWS DATI ".IISP. .... DATI 

'Ion I ,~ :, Is J 0 1:0 ,SSY 9CAD I A R 06-30-8 I CC629A/a 11-04-80 
T~NO. u .... - 'CD au"""" "1M .... - Me '10 ICD.NO." ICO.NO.OUT SIN _'N waour 

064 01 95596511 6 1 PC RES FXO 101101 43 OHM lOP 5WATT P 

065 01 95596520 1 Z PC RES FXD WII 600 OHM lOP 5101ATT P 

066 01 51906100 6 1 PC CONN. Z PIN PC MTD TIN F"tG 1 P 

061 01 51917031 0 2 PC CONN. 1 PIN STRAIGHT PC FIG 1 P 

068 01 51906101 4 1 PC CONN. 3 PIN PC MTO TIN FIG 1 P 

069 01 51918101 0 3 PC HTI51( PLSTC SEMI FIGI ANOZ P 

010 01 51119600 Z 2 PC HEAT SINK ELCTRN COMP fAN TOP P 

011 01 5100396Z 1 001 oz PASTE. HEAT .FR CMPD NON-COND B 

012 01 10121103 9 5 PC MStR PAN PHL 4-40X.312Sn ZP Ei 

013 01 10126400 0 5 PC IISHR. NO.4 EXT/T LI( STL ZP a 

014 01 10125103 1 5 PC NUT. HEX 4_40 MSCR STL 2P B 

O'7S 01 95884801 2 1 PC SIolITCH SLIDE SPDT SNAP ACTION P 

076 01 51'791418 4 1 FT TaG INS .059 DIA T/~ B 1'1326 BI02 
016 02 24565104 4 1 PC RES FXD W 101 0.36 OHMS 211 5P P 14326 14326A 8102 BI02 
016 03 24563104 6 1 FT INS SLVNG HI TEMP 18AWG B 14326A 8102 

011 01 52810020 9 1 750 n WIR 18GA STRD eRN YEL STRIPE II 

011 01 51791211 0 1 PC LUG, NO.I0 CRMP-R 22-18AWG a 

079 01 16006500 9 REF PC FABRICATION SPECIFICATION D 

080 01 90446202 5 REf PC SCH OlAG 9CAD 0 

081 01 95596512 4 1 PC RES FXD 1111 51 OHM lOP 5W P 

082 01 51906601 3 Z PC HT SINK. SEMI FIG 3 ALUM BLK P 

083 01 94850716 5 050 oz SEAL. 3M (4400) a 14326 810Z 

7-48 62940007 C 



ASSEMBLY PARTS LIST PI!NT DA'I ,- fill OtANOl NO. 

BlJllD ARC 210 r 11-04-80 1 sl OOOH326 

". ASSIMIlY NUMIR ,CD. .... DWG. DISCI ...... MC STATUS nA'USDATI ING.IIII'. fill DATI 

,1I .. ft I D. , .. : 1 I Bin I ~n ,,,"V Q~An I A " n"'_~n_A I ,..,. ..... "" 1 -0 -80 
'",,"NO • U PAITNUMlil , CD GUAN1ITY "1M 'All' DllCU'TION MC ... teo. NO." ICO. NO. OUT SIN WK" WKOU' 

083 02 62019900:0 050 oz EPOXY, 2-PART S-MINUTE CLEAR 8 14326 8102 

084 01 9484218417 2 PC CAP FXD CER .02UF .aO-20P IK P 

085 01 245043U 5 1 PC CAP FXD TANT 15UF 20P 3SVDCIII P 

086 01 94402166 6 1 PC RES FM 2.7K OHM 1/4111 CA~BON P 

087 01 24563708 7 300 FT INSU SlEEYING 14AWG NATURAL 8 14326A 8102 

0090 TOUl liNES 

: 

62940007 C 7-49 



NOTES: 

AA!lIIO REII. e·,. 

7-50 

SHEET REVISION STATUS REVISION~~ 

4 3 ~ 1 REV ECO DESCRIPTION I DRFT DATE APP 

A ! A I A I A i A I/tllb5.5"O RELEASED CLASS A 

CABLE LENGHT PER TAB {SEE SHEET 2J. 
APPLY LABEL TO CABLE PER DRAWING 32191061, METHOD 5. MARY. PER TAB ON SHEET 2. APL 61~g~~10 
APPLY LABEol TO CABLE PER CDC SPEC 1.30.00/l. ,"nL"q 

CABLE TIE FURNISHED WITH CONNECTOR. 1 

DOCUMENT NO. REV. 

2 61406110 

oI40t./X)( 

r----A 14.0 IN 

f>.EF 

62940007 



ASSEMIL Y PARTS LIST 
PlINY DAti 'AGI 'Ill CHANGE NO. 

BUILD ARC 1M. 1 03-12-80 1 1 1 00013949 
DI .... ASlIMIL' HUMIII t CD .... DWG • IllCllnION Me STATUS STATUS DATI • ENG. liSP. PILI DATI 

08110 1 61406110 :91 B 1 A 1 CA8l E ASSY DATA SET I~FT 6iN 1 A REL 07-30-76 I c.t.6Ii~ 03-12-80 
TIFININO U 'AU HUM'" CD QUANtifY U/M 'AIT '"CIlPfiON Me ... ICO. NO.IN Eeo. NO. our .'N WIC IN WIC OUT 

I 

1001 01 ~l397814i4 Z PC CONN, MALE 25POSN PLUG ALONE P 
I 

002 01 51908500 i5 10 500 FT C8L, SHLD FIG 1 25 eNDCT 300V P 
I 

003 01 5339181T:T 50 PC CONTACT. STRIP PINS 20-24GA P 
I 

004 01 94288Q21 IZ 4 PC LKG DEVICE, CONNECTOR TYP 3M P 13960 8040 
004 02 lR252504:& 4 PC SCREw LOCK ASSY CONFIG A 8 13960 8040 

I 

005 01 51908402j4 2 PC CONN HOOD, .430/.390 CBL DIA P 
I 

006 01 10lZl82l 10 2 PC LA8EL. C8L MK (CDC lZ RVLOPSI P 
I 

OOT 01 94ZTnOTI6 1 PC STRAP. CaL TIE TYP 4 TO !S/8 8 
I 

008 01 245Z860611 ZOO FT T8G, NO.n INS 8LK UL PVC 8 
I 

009 01 94Z77400 11 2 PC STRAP, CBL TIE TYP 1 TO !SIB 8 
I 

010 01 71491967 IT 2 PC CLIP. GROUND (COPPER/TIN PLI P 
I 

011 01 Z45483011 1 100 FT WIR 24GA STRD 8LK 300V UL PVC II 
I 
I 0012 TOTAL LINES I 
I 
I 

I 
I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
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DWN 1:1 AcrIi r;:;::~TITLE I PREFIX I DDCUMEN"r NO fA CH<n l"llli ... ~ 
FNo. 1.1.0 • .11.. CABLE,»!SPLAY LOGIC A 61408907 

""MFG IY£&. . I.. FIRST USeD ON 
NHA I SHEET APP. H >1.-"_ I-"'~ l.~O~:~DENT CC629A 15632332 1 of 3 

SHEET REVISION STATUS REVISION RECORD 

3 i2 11 I REV ECO DESCRIPTION I DRFT API 

A !A A A 1 115"': 5-7Z. RELEASED CLASS ;A.' 1/ '.,.. .. ....., l.m..i 

I 

1 

I i 
I 

, 
I 

i 

NOTES" 
~ Apply label to cable per CDC drawing 82191061,Method 6. "M4rkas shown. , 
~ Two cavities at each end are not counted or used.For mating only. 

IAPt 61408907 

... A]110 REV. 11'71 

7-52 

10) 

r-__ ~ __ . _____ ~1~4~.S.±.S 
~b8MM± 13MM 

7..0.:' + 

2 

MARk' PI N I 
OFBPZ 

S'll MM :.13 MM 

I 

DOCUMENT NO. 

61408907 

7 
(2.) 

I 

62940007 



ASSEMIL Y PARTS LIST r-u~ 'AOI 'ILI! (HANOI NO. 

aUILD ARC .04 1 '1 UlI •• -n 
DI'I. ASlI"" HUMIII ~ CD IIV. DWG. DlIOI"1ON Me ITATUS STATUS DATI ING. liSP. PILI DATI 

0860 I 6140a901: 61 AI A I CABLE ASSYt DISPLAY I A REL 03-01 .... 1 ~CI29A 03 ... ~-80 
, INDNO U 'AI' HUM.' 'D QUANfITY O'M • .or DlICIII'TION Me no ECO. NO. IN ECO. NO. OUT SIN Wle IN WI OUT 

I 
1 

,~ WfR 2~A STRO eLK 300' UL PV. OO~IOi 2454130 I! 1 ,110 
1 

'I W1R·Z6'A STRD RED 3D • .., UL P"~ I 802 I. 24541311! ~ ~ II. 
1 

103 01 245523361 0 1~ PC SLEEVE, 5/1U INS CLR lOlA ~ I 
1 

'04 ,. l8'05~0l! ~ ~ PC CONN, ~, PIN pwa NTI aOLD 
1 

105 01 5iU2 .. 0! I • PC KIT pOA,uziNe 
1 

006 01 5t .. 1000!1 ~ P~ CONN, 2 SKT PLUG '18 1 NYLON I. 
1 

DOT Ol! ,i'"ltl: • ·1 
I P~ CONT, ,KT IO-I~A 0130lT STR 

009 01 51'111111 ~ 1 P~ RES "'A~ COMP IIOK WIO 'WITC" , 
1 

O~O 01 1500l30~ ! ~ T~O ,. WIR ia,A STR~ RED 3.0.., UL PV. 
1 

on 11 '4I6'~0~ 1 P( CONT, 'KT 12-26GA 1 W/~ iTR~ 
1 

0!2 01 .43' .. 0" ~ 1 P~ r:CONN ",., .4 CAY IItIl'SKT aLK 
1 

op 11 942TT,01] 1 I, PC. STRAP, caL TIE IYP • TO 5/1 I 

'~4 II 9421T40~ ~ ~ PC STRAP, caL TIE !YP 5 TO 5/1 I 

D!5 11 51870337!. ., . 1 PC. PLU8, PLZG NYLON iO/STAIP f 
1 
1 0"4 TOTAL LINES 1 
1 
1 
1 
1 
1 

I 
1 
1 
1 
1 
1 
1 
1 

I 
1 
1 
1 

I 
1 
1 
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OWN IbI.G :aser '_A~TITLE I PREFIX I DDeUMEN· NO. fA CHKD ~-> ~ Cable Assy-Power Conn A b].408'lb'l 
ENG I C/,"li 
MFG ~ I FIRST USED ON 

N:~nAA4" I SHEET J. Of 2 APPR ~ '-o-,d e~~~~'hEN rn::"'.,;D 

SHEET REVISION STATUS REVISION RECORD 

2 J. I REV Eeo DEseRI PTiON IDRFT DATE APP_ 

~ Id" I~D 1_0 I.G. .. I,.1i RELEASEI)CLASS ~ V 10.7 ~ .... 
100 101 10 151140'1 IREtiClvro:i~~~FY lo,~ ~ 

-. 
A III IA 111565-97 ,A. '~ctJ/ss 'A" 7 _I .)n ..... 1 

NOTES: 

~ Apply label to Cable Per CIC IWG 62l'llObJ., Method b. Mark as shown. 

""3110 REV. 1'" 

SHEET 2 

7-54 

IAPL 

r 

DOCUMENT NO. 

b],'I08'1b'l 

DETACHED LISTS 

PIIILNTIi!D IN U.S.A. 

PftINTI[O IN U.S ... , 

62940007 



ASSEMBL Y PARTS LIST 
"liNT DATI flAGI FILE CHANGE NO. 

BUrL.D AAC 104 I 07-•• -.0 
I 1 I 11:t1ll"-'107 

DIV. ASSEMIlY HUMIEI : co lEV. DWG. HSClI"ION Me STATUS STATUS DATE ENG. 115', FlU DATE 

10160 I 61401969:61 A I A I CABLE ASSY POWEll CONN I CI AEL 0'1'-14-10 I pe629A 0'1'-21-10 
'''IHDNO U 'A,T HUM,U COM QUANTITY U/M ''''1' DISCI.,nOH '" ". ICO. NO. IN ICO. NO. OUT SiN WK IN WK OUT 

IIOOI10~ 
I 

44614034: 2 1 I'C CONN I'OlllER AEeEpT 10 
I 

002 01 44614036:1 l I'e CONN PillA RECPT I' 
I 

DOl 01 95643231: 4 2 I'C LUI. Q-CONN 22-18AIIII 'IG 5 I' 
I 

004 oi si 191217:" 1 PC LUI. NO.I0 CII"p-II 22-18AWI I 
I 

005 01 52810001: 9 250 I'T WIll lilA STRD BRN 600Y UL live III 
I 

006 oi 5281000618 
I 

250 " WIA 11'A ITRD BLU 600'1 UL live III 
I 

001 01 5281002019 
I 

210 F., WIA lilA STRD IRN YEL STlllIO! W 
I 

008 01 94271.09 : 2 1 pc ITAAP. ell. TIE TYP 5 TO 1/8 8 
I 
I 0001 TOTAL LINES I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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DWN GLASER ~TITlE I PREFIX I DOCUMENT NO, 
tREe CHKD 

ENG ~ CABLE ASSY- D C POWER A 61Q08024 
MFG ~ ~"·~l FIRST USED ON 

NHA I APPR H. Jt.,4.- ~i7-7if iSO~2gENT I SHEET 
FC816A 15631280 1 of 2 

SHEET REVISION STATUS REVISION RECORD 

12 ], REV ECO vc,~.,. "'u, 1 DRFf DATE APP 

!, I, ., 1,;'....,.0 IReleased Class lfS ~ ~ 
101 101 01 150592 IADD ~Z~ F/Nb I\IJ"~ 7 Rii'T 

~~~ 

10 :1- IOL Oz. 156"'72. I ~ NOIE .3 f Pl GIG' ~~~ A_ 

le2 103 103 r~OI IAPD FIN7 ~;~g r1t~ 
IA IA IA 1"!7.5'9-~ '_..,-.'"" ... _rr, ,';~~ if' / ~7,h, I~ 
B Is 18 113100 I ~~t~'t~~ 'i ~~I~ I::~, 11O-2.~ I~ 

Ie. Ie Ie. i I'!>~I" I p.~,:~!;, r~~·~~~!'&~ I~~.o Il.-~·l! ~ 

NOTES: 

~ APply label to cable per CDC drawing 821'1061.nethod b.nark as shown. 

~ Wiring to be point to poin~: 

"''''.1 ItO REV. e"l 

PIN 13 

a 
aD 

J-_-..r!;;al~ 

(13 

7-56 

aa 
D 

.' 

SHEET 2 

PIN 1 

t-----}"3 .OO±O.5---I~ 

I API .. biLiiiMi2 Ii 

I DETACHED LISTS 

DOCUMENT NO. REV. 

61"08024 

PIN 13 

PIN 1 

PRINTED IN U.S.A. 

62940007 



ASSEMBLY PARTS LIST .IINT DATE PAGE flU CHANGI NO. 

BlllL.O ARC 1 !'4 I 01-17-80 I 11 00013916 
01\1. ASSIMILY HUMP. ~ CD I.V. DWG. DlICllmON Me StATUS STATUI DATI ENG. IU', FILE DATI 

081>0 I 61408024:, I C I A I C_BlE A55V, LOGIC DC I A REl 06-27-79 I FC816A nl-17-80 
T FIND NO LI 'Alf HUM •• CD M QUANTITY _/M 'AIT DllCttmON Me no ICO. NO. IN leo. NO. OUT ./N WK IN WJ[ OUT 

001.1 01 
I 

'I) ~7Ci337: II 2 PC PLUG, PlZG NYLON 1~/STRtP P 
I 

002'01 1=003302:5 16 50~ FT ~I~ 18G4 5TRO RED 30DV IJL PVC iii 117~~ 794 
002 02 1500340213 16 Son FT WIR 20G4 5TRD RED 300V UL PVC iii 13700 IJ9lE 794 800 
002 03 5<8608021 9 16 500 FT ",'IR 22G4 5TRO RED 300V Ul PVC iii 13916 800 

003 01 ~42456D7: Ii 26 PC CONT, 5KT 18-20G4 2 "IF 5TII~~ : 139lE 800 
003 02 942451'>0 I: 3 26 PC CONT, SKT 22-26GA ;> W/F STilI 139U 800 

I 

004 01 51920465: 5 4 PC CONNECTOR HOUSING : U70C 794 
004 02 94261806: 7 2 PC CONN ~SCh 14 SKT 2RX7SKT 8lK U70! 794 

I 

005 01 9427740912 1 PC STRAP, CBl TIE TYP 5 TO 5/8 E 

001> 01 94277401! 9 2 PC STRAP, C8l TIE TVP 1 TO 1-3/~ E 1391e 800 
I 
I 

0010 TOTAL ll .. ES I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
j 
I 
I 

: 
I 
I , 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
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OWN '~~R 

CHKO 
~TLE 

(ABLE ASSY- LOGIC SIGNALS 

1 PREFIX IOOCUMEN}NO. 

A 61408025 fA ".Co 
MFG Ii) .,1-" FIRST USED ON 
APP. M-&. :"7. i~E218ENT fCIHobA 

SHEET REVISION STATUS 

2 1 . REV ECO 

-' k 1/ 
I( __ c, 

lei 101 10\ 1,._, 

IA IA IA IJa7~~:.2 

NOTES, 

~ "ark with CIC part number per CIC Spec 1012150&. 

1I,t,lno REV. 1'71 

7-58 

+.50 
I.SO-·2.S 

SHEET 2 

IN~~631 I SKEET 
2!!0 1 of 2 

REVISION RECORD 

' .. ' I DRFT DATE APP 

.leased Class i3 I~~ lB 
I \2.ew;n I>e.R e to I~JI\ ,..v/ .... .4 ... "'-J 

' C£I9SS -14' ,/ ~_J. rAa _ .. 

I APL 61lfD81J25 

I DETACHED LISTS 

DOCUMENT NO. 

614011025 

ARROWS DESIGNATE 
PIN 1 

REV. 

A 

62940007 



ASSEMBLY PARTS LIST 
PRINT CAn PAGE FILE CHANGE NO. 

BUILD ARC 10. 1 06-28-79 1 I 1 1275.-51 
DIY, ASSfMILY MUMIEI :0 REV. DWG. DESel'PTION AAC STATUS STATUS DATI ENG. RESP. FILE DAn: 

~a", 1 " ,oa025; 71 A I A I CAB.E ASSb BRO INTC t R :L 06-Z7-7 I FCII,A Cl6-Za-tj 
r tNDNO LI PAil HUMI .. CD QUANnrr U/M p"lr DESCI'PTION Me no ECO. NO. IN ECO. NO. OUT SIN WI( IN WIC OUT , 

OUI 01 65832240! 'i 125 FT CBL, FLAT SO eNOCT 28AwG PVC W 

002 01 65853Hli II i! PC CONN, 50 CONT F/CBL 28-30AWG P 

: 0002 TOTAL LINES , 
: , 
, , 
I 
I 
I 
I 

: 
I 
I 
I 
I 

: , 
: 
I 

: 
I 

: 
: 
I 
I 
I 
I , 
I , , , 
, 

i , 
I 
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D_W~ III GLASER ~TLE I PRE 'IX I OOCUME~ r NO rA CHKO IK.-r.. 
~ CABLE ASSY-VIDEO OUTPUT A 61408444 

ENG 

~YG v..;.e;.. :.U F'IRST USED ON INHA I 
~PfR ~ J4,~ !:-.l7.n1 ~%'lfu'8ENT SHEET 

FC816A 15631280 1 of 2 

SHEET REVISION STATUS REVISION RECORD 

2 1 iREV ECO DE SCR I PTiON 

;' " Ie:'. • • • c, iRe Class .;B , 1'/3/11 I.:'f 
101 101 iOI 504810 P L <:'+-IG. I~~;-; I /-19"7~ 1~1' 
10 .. 10'2 iO'2 I '5oCce» I \?t.\JI~cl;) ?EIi: e:Co ~~ 14-579 ~. 

IA IA iA IJ;;!.7.;7L.G . ~,,~~'" c.t./YS.:;- 119" / 1~7M I~ . " _. ~ .. " .....•.... -.. --

NOTES, 

~ APply label to cable per CDC drawing 82191061,Method 6. Mark as shown. 

':-::::-

SHEET 
2 

11.0 + 1.0 
7..79 MM ±2'5MM 

7-60 

rAPt. 6140844i! 

I 

DOCUMENT NO. REV 

61408444 A 

PIN 'L (51.HELD) 

PIN II (lWTtR) 
\<:oIllD. 

62940007 



ASSEMBLY PARTS LIST 
'liNT DATE PAGE FILE CHANGE NO. 

81J1LD ARC Iv"" I 06-28-79 I 1 I 12754-51 
DIV. "SHMILY HUMHI 'CD IIV. ""G. DlSCI'",ON Me SJATUS STATUS DATf ENG. Irsp. FlU OAT! 

""" 1 '"a .... ,,: ,I 
" I " 1 ~'" ~ '''''v_ JTn~n nIlTI>IIT 1 I> n. _,,,_? 1 Fra, n, _" _,,9 

T INDNC LI 'AIT NUMIII CD QUANnTY ulM 'AIT DlKI'PrION Me nD ECO. NO. IN KO. NO. OUT .IN WI( IN WI( OUT , 
001 01 51906207! 9 2 PC CONT. StH 24-18GA .1001 T STR P 

002 01 5)906UOoill 1 PC CONN. 2 SKT PLUG FIG 1 NYLON P , 
003 01 5158970Z: 3 1 PC CONN RECPT CO_X 1 PIN P , 
004 01 17649400: 3 1 H.b FT CABLE R,F, 1 CONO COAX STRO W . 
005 01 94277409:2 1 PC STRAP. CaL TIE TYP 5 TO 5/8 8 , 

I 
0005 TOTAL LI,IIES , , , , 

I , 
I 
I 

: , , , 
I , , 
: 
: , , , , , , , , , . , , , , 
, 
, , , , , , 

, 
, 

i , 
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, DWN I PREFIX I DOCUMENT NO. IRA ; ~~.n \~: Lllt.t. 1 ... 41>' 
ENG 

A 1,1408'110 I! '-~'" ~~. Cable Assy-AC Input 
MFe ~ IIA... ~ FIRST USED ON NHA I SHEET 1 Df 2 APPR C~~~:nEN' CCb2'1-A ,.~ .,,;>"";> 

SHEET REVISION. STATUS REVISION RECORO 

2 J, IREV ECO DESCRIPTION IDRFT DATE APP 

11ft> I flO 100 -'- he.. REL! ISS fI V I$ZL iIQ'"_k' 
I' 

100 101 101 [SIT7O I.''''WEO 811L~ IIIft",rr IIOTt 10.5 ~/l7{80 ~ 
1.4 IJI IIA ~"-SeIU;LASsll· / .. 

17.:;,,,,, r.;;~Qf 
:'.",.:1 .. ~ ... : ... : .. 

,&5: .. _L. 

1 APply Label to Cable Per CDC drawing 82J,'IJ,ObJ"Method b. Mark as shown. 

IAPL bJo'lUO'JoU 

..... 1.0 .. ~v. '"11 

7-62 

SHEET 2 

1l.0!O.5 
304-MM~ 13MM 

~---------9.0:Q5------------~ 

228MM:/3 MM 

I 

PAINTIE:D IN U.5 .... 

62940007 



ASSEMBL Y PARTS LIST ".INt DATI PAGE FILECHANGE~ 
BUILD ARC 10. I 07-i!8-80 I 1 I 11"'-97 

01\1, "SUMln HUMIER : co lEV. DWG. OI$(II"'ON Me STATUS STATUS DATE ENG. IESP. FlU DATi 

0860 I 61408910: (II A I 0 I CABL.E AS$'I' AC liP I A REL 07-24-80 I CC629A/8 0?-Z~-80 
, INONO Ll "AI' HUMin COM QUANTITY u/M 'AI' OI$(I"'ION Me '" ECO. NO. IN ECO. NO. OUT SiN WK IN WK OUT 

001101 9~6.3Z31 • 2 pC LUI. g-CONN 22-18AW6 1"I6 !I I' 

OOZ·OI 52810001 9 1 ~T iIItR 18IA STRO BRN 600V UL PVC W 

003 01 52810020 9 750 n WIR lilA STRO GRN YEL. STRII'E W 

00. 01 52810006 8 1 n WI" 118' STRo BL.U 600V UL PVC W 

005 01 94217409 2 1 PC STRAP. CaL TIE TYP 5 TO 5/8 8 

006 01 Si90tl200 • 3 PC CaNT. SKT 20-146A .1301T STR I' 

DO? 01 51906001 6 1 PC CONN. 3 SKT PLUG ~IG 1 NYLON I' 

On8 01 151797219 6 1 FlC L.Ulh NO.IO CRMp-R ZZ-l8AwG 8 

0008 TOTAL. LINES 

62940007 7-63 



.0. ~ ,._. '~'_ '" . PREFIX I DDCUMEN' Nil'. 
IRE' B CHKO i\JiV IY\.-' 

ENG IY. ~ 1:lI:J'i Cable Assy-AC Entry . A 6140&'162 

MFG ''':: ""- , .. ,..... FIRST USED DN 

]'~~~2332 .. 1 SHEET], of 2 APPR ~ '-1'2 "'I C~~~~OENT CCIo2'-A 

SHEET REVISION STATUS REVISION RECORO 

2 lo REV Eeo u •• ~"'. 'UN DRFT D'ATE APP_ 

DO It» ~.o.. f',,0001-9¥ RELEASED CLASS e :7 ~ FZ? 
00 

1
01 01 51110 iREIIOVED BULK IDf:Nl,F' HOTE DoS 7ifiii) ~ 

A IA A ..... .,.. 'dAss js>' ,,/ ~'f-a" :AId-
A. S B /4ae4- , CA&£ llSFf) "A I C<.l.z'H. ~.:-~ '" ... 1>1 M 

~'s:'- , '. . 
1 Apply Label to Cable Per CDC drawing 82lo'll061,method 6. Mark as shown. 

"Alia III v . 

7-64 

. 

IHEET 2 

kp[101.401l'l62 

I 

DOCUMENT NO. 

614011'162 

DEl ACHED LISTS 

"RINTED IN U.S ..... 

REV. 

A 

~---------------=-~I~~O~!~O~.5~---------------, 
40bMM~13 MM 

4& 

PfIIINTED IN U.S.A. 

62940007 



ASSEMBL Y PARTS LIST 
,..NT DArt 'AGE ptLI CHANGI NO. 

BUILD ARC 10. I 09-18-80 I 1 I OOUU84 
DIV. ASSIMILY HUM ... 'CD IIII', OW •• DEICllnlON Me n"rul STATUS DATI ING. ItISP. PILI DAn 

160 I 6U08962 :1 I B J A ICA8~E A5SY AC ENTity I A ItEL 01-1.-80 I CC6"~ 09-11-10 
'FINDNO LI 'AIT MUM •• CD M QUANTITY U/M 'AIT HlClinlON Me TLD leo. NO.IN ICO. NO. OUT ./N WK'N WI OUT 

I 

001 ~i 956.lZ31 !. • PC LUG, e-CONN II-l1Awe '18 5 P 
I 

001 ~i 52810001 i9 1 350 n Wilt 11.A STRD 8"N "OV UL PVC W 
I 

003 oi 51.1110006 i8 1 350 FT WI" 188A 5TIID BLU 600V UL PVC W 
I 

00. oi 941T'7.09 i2 1 PC STRAP, C8L TIE TVP 5 TO !l/8 I 
I 
I 000. TOTAL LINES I 
I 
I 
I 
I 

I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
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·~D~WN~i D'S~;'AiNID!iaI9~-80~ TITLE PREFIX II DOCUMENT NO IRE'B 
~~~~D I~ CABLE ASSY-AC ENTRY· A 6t409025 

!-"""-AFl',,---G+,,j~~~""''"'''''----itArlr·~+..;.:·'·wI;!-''~_-l FIRST USED ON ----,------I-NH-A---''-------~ 1-------''-----1 
!-'AI",-,p=-PR+,I i:"-'--"»"-L!l.1..-o.=----jCIT-...!L!J-''''!d ~O;~~~ENT (C62'1-B ~5632334 SHEET ]. of 2 

SHEET REVISION STATUS REVISION RECORD 

2 .lo I REV ECO ,e, .• " 1FT DATE APP 

A A I A fro,S:;'-"" RELEASED CLASS "ft.' // ?-3-&;.1~ 

. NOTES, 

JS\ Apply Label To Cable Per CDC Drawing 82].9]'06]', Method 6. Mark As Shown. 
~ fIN 2 and 3 are a twisted pair- I APL b~ 409025 

7-66 

I DETACHED LISTS 

REV. 

SHEET 2 B 

1------------- 14.5~O.S ----------0-1 
3b8 MM~13 MM 

II NE 
... ~ __ r ILTER 

END 

62940007 B 



ASSEMBL Y PARTS LIST 
NINT DATI 'AGE 'Ill CHANGI NO. 

ill/fLO IRC H. I 01-06-11 I lJ 0001 •••• 
DIV. ASSIMIl' HUMH. : CD .. V. OW •. DlSCIIPTION Me STATUS STArus DATI ENG. US" AU DATI 

8 ... I "hnn2!1 :6 I .. I. I III.F IlilY AC J'NTliY J I IIEL "-U-I I CCI'" 01-0 -II 
'FINDNO U 'All NUMIII c. QUAN'Nrv U/M 'All DlKIUPTJON Me ". ICO. NO. IN ICO. NO. OUT SIN WIC IN WI OUT 

001
1
01 

,1; •• 3231 • • PC LUS. a-CONN lZ-lalWG I'IG 5 P 

802 01 1J2810001 , 1 350 H wIll 1181 5TII0 ellN 'OOV UL PVC w I •••• 1101 
002 02 52810001 9 1 300 H 11111 ileA 5TRO eRN 600Y UL PVC II 144 •• IIUI 

003 01 5UlOOO6 8 I lIO 1" WIll 1101 STAD 8LU 100V UL PWC W I" ••• BIOI 
DOl 02 5~8looot 8 I 300 1" 11111 1181 STAO BLU 6aOY III I'VC W 1 •• 44 lUI 

OU 01 9561"611 1 1 100 I'T SLEEY INa IHSUL 5Z 1 IILK • ..... 1101 
00. 02 ''lI''6ZZ 1 1 " SLUI/ING IHSUL 5Z 1 BLK I .44 .. 8101 

005 01 "U"'''' Z 1 PC STAIP, C8L fl[ TVP 5 To 'va I I" ••• 8101 
OtiS 02 942"'.0' 2 2 PC STIIIP. caL TJ[ TYP 5 TO 5/8 II 1 ..... 11101 

0009 TOTAL LINES 

62940007 B 7-67 
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