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Should difficulties be encountered in 
installing, testing, or running this 
equipment, you may obtain assistance by 
contacting your CDC sales representative 
for the telephone number applicable to 
your installation. After obtaining the 
number, write it here for future 
reference: 

TELEPHONE NUMBER ____________________ __ 
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PREFACE 

This manual contains information for the on-site and support 
maintenance of the CDC@ Information Systems Terminal III. 
Equipment numbers correlation are as follows: 

Equipment 
Number Description 

CC629-A/C 60-Hz Model Terminal 

XA244-A .Touchpanel 

CC629-B/D 50-Hz Model Terminal 

XA244-A Touchpanel 

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

Equipment 
Number 

XA247-B 

XA281-A 

YA254-B 

Description 

Internal Modem for PLATO 
Network Communications 

Read-Only Memory (ROM) 
Expansion with Timeshare 
Program 

Modem Cable, Part No. 61409153 

These options may be added to CC629-A/B and are standard on 
CC629-C/D: 

XA243-A 

YA266-A 

16K Random-Access 
Memory (RAM) Expansion 

Numeric Cluster 

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 

Information Systems Terminal III Operators Guide 

PLATO User's Guide 

Tutorial Access Service IST III Terminal 
User's Guide 

40003-208/209 Graphic Printers Operator's Guide/ 
Reference Manual 

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

PLATO Flexible Disk Subsystem Hardware Maintenance 
Manual 

PLATO Flexible Disk Subsystem Operator's Guide 

CN70l-A Acoustic Coupler Special Purpose Manual 

Control Data 110 Microcomputer System User 
Installation and Diagnostics Manual 

All manuals may be ordered from: 

viii 

Control Data Corporation 
Literature and Distribution Services 

308 North Dale Street 
St. Paul, Minneso~a 55103 

Publication 
Number 

62940006 

97405900 

84001740 

62949200 

62949900 

62949100 

62940005 

62945100 

62940024 
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GENERAL DESCRIPTION 

This section describes the functions, major assemblies, external 
interfaces, and equipment specifications of the terminal, as 
,,,,ell 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. 

**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 
CC629-A/B. 
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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 i-r-- OPTIONAL INTERNAL MODEM 

PLATO l-r-- ASCII/PLATO 
SITE COMMUNICATIONS 

CONTROLLER INTERFACE 

FLEXIBLE PARALLEL 
DISK 

I 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 

Touchpane1 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 non interlaced 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 

TOUCHPANEL 

The touchpane1 forms a 16 by 16 matrix of 13 mm by 13 mm (0.5 in 
by 0.5 in) square touch-sensitive areas, overlaid on the display 
screen. In modes supporting touchpane1 input, pressure applied 
to the touchpane1 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 a-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 and processing 
• Timing generation for' serial/parallel-communication 

interfaces 

VIDEO BOARD 

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

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

• 16K a-bit words of RAM for loading controlware programs 
for CC629-A/B 

• Provision for 16K 
for CC629-A/B* 

more RAM for additional loading storage 

• 32K a-bit words of RAM for loading controlware programs 
for CC629-C/D. 

*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 l20-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: 

• +55 volts 

• +12 volts 

• -12 volts 

• +5 volts 

• -5 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. 

ASCII/PLATO 
PHONE COMM PARALLEL SERIAL 

TELE~HONrCK C~~R COi~R iECT~R 

~ b (~ ]p <.\~ 1P 

LINE --(- Q 

JACK 
TELEPHONE -/-~'----\ 

VIDEO OUT 
CONNECTOR 

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 CN701-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 seria1-
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 monQchrome 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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~~~~1_J@1 ® I®I @ r---- sp
-

L ________ -''-.---1''''--_ .. -',' - - - - MARK 
... ,..----. CHARACTER-----4IIf--

o · START BIT (SPACE OR HIGH) 

@ 5,6,7, ORe DATA BITS (J:MARK OR LOW, 0= SPACE OR HIGH) 

@ lOR NO PARtTY BIT (EVEN OR 000) 

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

Figure 1-5. Serial Word Format 

03:542 

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 

RJ-J-S 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 (10 000 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, 1200/1200, 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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• I-' 
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I-' 
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0'1 
N 
\C 
tl=>­
C 
C 
C 
-....J 

t:rl 

TABLE 1-2. 

COMM CONNECTOR SIGNAL DIRECTION 
PIN I IN RELATION 

NUMBER SIGNAL TO TERMINAL 

RJ1-1 Protecti ve GND -
RJ1-2 Transmit Data OUtput 

(Primary) 

RJ1-3 Receive Data Input 

RJ1-4 Request to Send Output 
(Primary) 

RJ1-5 Clear to Send Input 
(Primary) 

RJ1-6 Data Set Ready Input 

RJ1-7 Signal Ground Common except 
21-24 

RJ1-8 Carrier Detect Input 
(Primary) 

RJ1-9 Not Used 

RJ1-10 Not Used 

RJ1-11 Not Used 

RJ1-12 Not Used 

RJ1-13 Clear to Send Input 
(Secondary) 

RJ1-14 Transmit Data OUtput 
(Secondary) 

RJ1-15 Serial Transmit Input 
Clock 

RJ1-16 Not Used 

RJ1-17 Serial Receive Input 

RJ1-18 Not Used 

RJ1-19 Request to Send output 
(Secondary) 

RJ1-20 Data Terminal Output 
Ready 

RJ1-21 Long Line OUtput 
Transmit 

RJ1-22 Long Line output 
Transmit Return 

Data Signal OUtput 

R~-] Rate Selector 
33 

Long Line Input 
Receive 

ASCII/PLATO COMM CONNECTOR SIGNALS AND PINS 

MINIMUM MINIMUM INTERNATIONAL 
VOLTAGE RS-232 INTERFACE EXTERNAL MODEM EXTERNAL LONG FRONT PANEL TABLE 

LEVEL PRIMARY CHANNEL SEC. CHANNEL FOR PLATO ASCII MODEM LINE INDICATIONS NOTES 

- X X X X X 

-6 -) +6 X X XMT 1, 3, & 4 

-4 -) +4 X X X X RCV 4 

+6 :J X RTS 1 and 2 

+4 X 1 

+4 X_ X- X X DSR 7 

- X X X X 

+4 X_ X_ X X 7 

OPen 

Open 

OPen 

Open 

+4 X+- X 1 

-6 -) +6 X X XMT" 1, 3, & 4 

-4 -> +4 06 0* 3 and 4 

OPen 

-4 -> +4 0* 4 

Open 

+6 X_ X RTS P 1 and 2 

+6 X_ 
X __ 

X X DTR 5 

+2 X 6 

0 X 6 

-6 0 8 

+2 X 6 and 8 



,. 

m 
N 
\0 
01:0-
o 
o 
o 
-..J 

t"l 

..... 
I ..... 
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..... 

• 

TABLE 1-2. Ase II/PLATO COMM CONNEC.TOR SIGNALS AND PINS (eONTD) 

! 

NUMBER SIGNAL 

COMM CONNOCTOR ISIGNAL DIRECTIONIMINIMUM 
PIN I IN RELATION VOLTAGE 

TO TERMINAL LEVEL 

RJ1-241Long Line 
Receive Return 

RJ1 -251Not Used 

Applicable Swi tch 
Settings 

TABLE NOTES: 

Input o 

MINIMUM I INTERNATIONAL 
RS-232 INTERFACE I EXTERNAL MODEMI EXTERNAL I LONG I FRONT PAliIEL 

PRIMARY CHANNELISEC. CHANNEL FOR PLATO ASCII MODEM LINE INDICATIONS 

S2-7 set to 
primary 

S2-7 set to IS2-3 and S2-5 S5-6, S5-7 
secondary set to on and S5-8 

S2-7 set to set for 
secondary proper 

rcv/trans 
rate 

x 

S2-3, 
S2-4 
and 
S2-5 
set 
for 
proper 
tran 
rate 

1. primary/secondary channel is switch selectable. Refer to table 2-5 for signals affected. 

TABLE 
NOTES 

6 

Open 

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

3. With PLATO network, internal/external transmit clock is switch selectable. 

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

5. Switch selectable - either constantly on or usually on and governed by resident loader program during controlware loading, then 
by controlware. 

6. Unique to long-line communications. 

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

S. This pin is used for two different signals depending on the application. When it is used as the Data Signal Rate Selector, it 
selects the modem for 1200 BPS operation. This is used outside the United States. +12 V = 1200 Baud 0 V = 600 Baud. 

GENERAL NOTES: 

• When using the XA247-B PLATO modem, no connections are made to this connector. The PLATO modem is connected via internal cables 
and the phone and line jacks on1yl Refer to figure 3-S. 

• If a connection is made to the ASCII/PLATO Comm connector, the PLATO modem (if the terminal contains this option) must be 
disconnected. 

• The signals and levels listed above assume that the Baud Rate, Primary/Secondary and all other switches are set properly for the 
mode of operation the terminal is working in. Refer to section 2 of this manual for switch settings. 

• X indicates signal is used in this configuration. 

• 0 indicates an optional signal which mayor may not be used depending on your application • 

. :J indicates pins jumpered together to operate in this mode • 

• c indicates that these 1eds light when the secondary channel is selected • 

• All voltage levels referenced to pin 7 except 21-24 long line drivers and receivers • 

.~ This signal may be supplied. If so, switches S2-3 and S2-4 must be set to "Off" position. 

• * These signals may be supplied. Both must be supplied together and S5-6, S5-7 and S5-S must be set to the "Off" position • 





• 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 

-Ill II I I I I I I I I II I I I I I I Y r -SPACE OR" 

I. I· 19 DATA BITS j 1-- MARK OR 0* 

~·-~----~------------IWORD=21 BITS------------------------~. 

*NONCONVENTIONAL BIT POLARITY 
03336 -4 

Figure 1-6. Receive Word Format in PLATO Network 
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p-
s ~ 
T ~ S 
A , T 
R T 0 
T Y P E. 

J~I---( --.--[ --.-'-( ......---., ,....---.-[-...-[ -r-( ~I ~f I [~ ~ :::: 0::: 
~ I· 10 DATA BITS ..t I 
... J..--------I WORD: .3 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 (' 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 (' 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 

T T-----' I 
PIN NUMBER SIGNAL I ACTIVE LEVEL I IN/OUT I 

I I I ·---------r------·--I 
RJ2-lS Data Line 0 High Both I 

I 
RJ2-l6 Data Line 1 High Both I 

I 
RJ2-l7 Data Line 2 High Both I 

I 
RJ2-lS Data Line 3 High Both I 

I 
RJ2-2l Data Line 4 High Both I 

RJ2-22 Data Line S 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-S Address Line 3 High Out 

RJ2-6 Address Line 4 High Out 

RJ2-7 Address Line S High Out 

RJ2-S External Write Low Out 

RJ2-9 External Output Low Out 

RJ2-l0 ~ External Read Low Out 
I 

RJ2-ll I External Ready High In 
I 

RJ2-l2 I Interrupt Low In 
I 

Note: Pins RJ2-l, -14, -19, -20, and -25 are grounded. 
Pin RJ2-l3 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 lb) 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 (SO Hz) 
Current: 1.4 A (0.7 A) 
Power Consumption: 0.lS4 kVA 

ENVIRONMENTAL SPECIFICATIONS 

The environmental requirements of the terminal are: 

Operating Temperature: 10°C to 3SoC (SO°F to 9S0F) 

Storage Temperature: -40°C to 70°C (-40°F to lS8°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 (98S0 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. 

CABLE 
PART NO. LENGTH 

51917907 4.3 m 
(14 ft) 

51917911 4.3 m 
(14 ft) 

61406110 3.2 m 
(10.5 ft) 

62940007 B 

TABLE 1-4. TERMINAL I/O CABLES 

I 
CONNECTS BEl'WEEN IMAX PERMIS-

I/O CONNECTOR EQUIPMENT SIBLE LENGTH 

LINE Telephone wall N/A 
jack 

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

ASCII/PLATO External modem 15 m 
COMM (50 ft) 

NOTES 

Supplied with 
internfll modem. 

Supplied with 
internal modem. 

Supplied with in­
ternational ter­
minal, optional 
with domestic 
terminal (option 
799-11/YA254-A) 
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CABLE 
PART NO. I LENGTH 

1 
I 

N/A I N/A 
I 
1 
I 
I 
I 

61408865 I 1.5 m 
1 (5 ft) 
1 
I 
I 
I 
I 
I 
I 

N/A I N/A 
f 

N/A N/A 

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

CONNECTS BETWEEN 
I/O CONNECTOR I 

1 
f 

ASCII/PLATO 
COMM 

PARALLEL 

SERIAL 

VIDEO OUT 

EQUIPMENT 

Long-line inter-
face of PLATO 
site controller 
or a terminal 
multiplexer 

Peripheral 
device 

Undefined 
serial-
communication 
device 

Undefined­
video hardcopy 
unit. or special 
high-resolution 
monitor 

I I 
I MAX PERMIS- I 
SIBLE LENGTH I 

I 
I 

3000 m* I 
(10 000 ft) I 

7.6 m** 
(25 ft) 

15 m 
(50 ft) 

150 m*** 
(500 ft) 

I 
I 
I 
I 
I 
1 

*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 

, 
I 
I 

terminator (part I 
no. 15632316). I 

25-pin connec-
tor, part no. 
10129658, with 

I 
I 
I 
I 

contact pins, 1 
part no. 620138011 
or 62013802, mate 
with SERIAL 
connector. 

75-ohm coaxial 
cable is 
recommended. 

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

03914 

SELECTION SWITCHES 

PROTECTIVE DOOR 
(SHOWN OPEN) 

TALK/DATA SWITCH 

~~"":'----~-:---LEDS (6) 

Figure 2-1. External Controls and Indicators 

2 
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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 modern 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 moderns). 
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. 

2-4 

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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ROCKER 
SWITCHES 

0390. 

SWITCH DECAL 

= = = = = = = = = = 

~
NETWORK~ PARITY 

~OD~ L C;~~ CIJ ~~~N J 
HALF o:::J FULL 

c:o 
LOUD c::o SOFT 

SKIP CI::J KB & TP 

~~~~B5~~ES:AL 
INTCClEXT 

NORMc:I:JSEL 

LOAD SOURCE 

Figure 2-2. Selection Switches Behind Protective Door 

TABLE 2-1. FUNCTION OF SWITCHES BEHIND DOOR 

------ ----r-.---------.--.-~--.--.-.-.- -·-·-·r-·-·--·-·-~-·..!·--\ 

I SWITCH I FUNCTION I NOTES 
I I \ 
\-~----- -~-- - --.-------.--r--.---· .---.------.--T------~ 
\NETWORK PARITY NO/YES \This switch is only IIf timeshare 
\ \effective in timeshare lor graphics 
I lor graphics mode. \mode is run 
I \Setting switch to YES \online with 
I lenables parity in com- \Data Services 
\ Imunications during thoselnetwork, 

NETWORK PARITY ODD/ 
EVEN (9) 

NETWORK HALF/FULL (8) 

62940007 B 

modes; setting switch tolswitch must 
NO disables parity. Ibe set to YES. 

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

This switch setting is 
only effective in time­
share or graphics mode. 
With switch in HALF 
position, keyboard data 
is displayed simultane­
ously as it is trans­
mitted. In FULL 
position, keyboard data 

I 
IIf timeshare I 
lor graphics I 
Imode is run I 
lonline with I 
IData Services I 
Inetwork, I 
Iswitch must bel 
Iset to HALF I 
Iposition. I 
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TABLE 2-1. FUNCTION OF SWITCHES BEHIND DOOR (CONTD) 

I~-'---- ---"--.---.---.----.-----r-------·-·-~·~~--~---~-·~T'-- _._,,_._ .. _-
I SWITCH I FUNCTION I NOTES 
I I I 

I 
I 
I ,--.----------- r- '~~--;.r--- -'~I 

I is not displayed until I 
I it returns from host I 
I computer. I 
I I 

I 
I 
I 
I 

IReserved (7) Reserved for applica- IUnless other- I 
I tions use. Iwise assigned, I 
I Iset switch 7 I 
I I to the left or I 
I ION position. I 
I I I 
ILOUD/SOFT (6) Determines whether ter- IConditions I 
I minal sounds a LOUD Ithat cause I 
I lor SOFT alarm. I alarm to I 
I I Isound varies I 
I I with appli-
I I cation. 
I I 
ISKIP/KB&TP (5) IFor this switch to be 
I leffective, SKIP/TEST 
I I (4) switch must be set 

Resident 
diagnostics 
are described 
in Mainte-I Ito TEST. Setting of 

I Ithis switch then deter- nance, sec-
I Imines whether crt align- tion 6. 
I Iment, keyboard, and 
I I touchpanel tests (KB&TP) 
I lare included in running 
I I diagnostics or are 
I Ibypassed (SKIP). 
I I 
ISKIP/TEST (4) IWhen resident diagnos-
I Itics are to be run 
I Iduring maintenance, 
I Ithis switch is set to 
I ITEST. Resident diag-
I I nostics then auto-
I Imatically run after a 
I Ipower on or when RESET 
I Iswitch is pressed (if 
I I controlware is loaded, 
I IRESET may have to be 
I Ipressed twice, each 
I Itime for 3 seconds or 
I Ilonger). 
I I 

Resident 
diagnostics 
are described 
in Mainte-
nance, sec­
tion 6. 

ILOAD SOURCE HOST/LOCAL IThese switches, Instructions 
I (3), I together with the for loading is 
I I switches listed in contained in 
ILOAD SOURCE INT/EXT (2), Itable 2-2, determine startup proce-
I Ithe source and control- dure in termi-
I Iware file that is Inal operator's 
ILOAD SOURCE NORM/SEL (1) laccessed during loading.lguide (refer 
I ITable 2-2 defines the Ito preface for 
I Iselections. Ipublication 
I I Inumber). 
2~ -~'---.'~-.-------' -.. -----~-~-'---··-·---------··------·---~~6 2940007 G 



TABLE 2-2. LOAD SWITCH SELECTIONS 

I ~U)AD~ SOURCE I ----- -1 INTERNAi.-S~IITcH -SETTINGs*Tl~ x_~~~_~_ --- -~~- -
I SWITCH SETTINGS I CONNECTED I < - I -~ - -I - - -- - - --I 

IHOSTJIINT/rNORM/ NETWORK* I I I I 
LOCAL EXT I SEL I S5-1 I S5-2 I S5-3 S5-4 I CONTROLWARE FILE AND SOURCE -- -, -- ~~- - -~ -1-- ~- -- - - -~- -- --
HOST X***INORM 

I 
I 

HOST X***INORM 
I 
I 

HOST X***INORM 
I 
I 

HOST X***INORM 
I 
I 

HOST X***INORM 
I 
I 

HOST Ix***INORM 
I I 
I I 

HOST Ix***INORM 
I I 
I I 

HOST Ix***INORM 
I I 
I I 

LOCALI EXT I NORM 
I I 
I I 
I I 

PLATO 

PLATO 

PLATO 

PLATO 

Data 
Services 

Data 
Services 

Data 
Services 

Data 
Services 

Irrele­
Ivant 
I 
I 

LOCALIINT NORM IIrrele-
I Ivant 
I I 

ON 

OFF 

ON 

OFF 

x*** 

Ix*** 
I 
I 
Ix*** 
I 
I 
x*** 

x*** 

x*** 

ON 

ON 

OFF 

OFF 

x*** 

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

x*** 

x*** 

x*** 

x*** 

ON 

OFF 

ON 

OFF 

x*** 

x*** 

x*** 

x*** 

x*** 

x*** 

ON 

ION 
I 
I 
I OFF 
I 
I 
IOFF 
I 
I 
Ix*** 
I 
I 
I 
Ix*** 
I 
I 

IFile 0 from PLATO network 
I computer. 
I 
IFile 1 from PLATO network 
I computer. 
I 
IFile 2 from PLATO network 
I computer. 
I 
IFile 3 from PLATO network 
I computer. 
I 
IFile 0 from Data Services 
Inetwork computer. 

I 
IFile 1 from Data Services 
Inetwork computer. 
I 
IFile 2 from Data Services 
Inetwork computer. 
I 
IFile 3 from Data Services 
network computer. 

File on flexible disk in 
associated flexible disk 
drive. 

File from optional ROM within 
terminal. 

x*** Ix*** SEL IRelevant Relevant upon Relevant upon With aid of displayed prompt, 
I lif host file-entry file-entry load selection of flexible 
I lis Idefault if default if disk, host, or internal ROM 
I Iselected Ihost is Ihost is is made via keyboard or 
I I Iselected and Iselected and touchpanel. If host is se-
I 1 Iterminal is Iterminal is lected, file number selection 
I 1 Iconnected to Iconnected to is made either through key-
1 I IPLATO networklData Serviceslboard or through settings of 
1 I I I I network IS5-1/-2 or S5-3/-4 internal 
1 I I I I I Iswitches by default. 
I I I I I I I 

<*co~~ected means that communications a~e establi~ed with netwo~k:--For this to 
be true, internal/external modem must be detecting a carrier and terminal must 
be receiving network idle codes, that is, PLATO NOP codes in PLATO network; 
ASCII CR, LF, or / (slash) codes in Data Services network. 

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

***X = either eosition. 
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LIGHT-EMITTING DIODES (LEDS) 

These LEDs on the operator panel serve two purposes: 

I 

• 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 

I LED MEANING WHEN LIT 

,----------------+------------------------------------------I 
IDTR (Data 
I Terminal Ready) 
I 
IDSR (Data Set 

Ready) 

RTS (Request to 
Send) 

RCV (Receive 
Data) 

XMT (Transmit 
Data) 

ERR (Error) 

Terminal is issuing Data Terminal Ready sig­
nal to internal/external modem. 

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

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

Terminal is receiving data. 

Terminal is transmitting data. 

ITerminal has detected a parity error in 
Ireceived data or a loss of communications 
thas occurred. Error condition is cleared 
lupon receipt of a retransmission, a power 
loff/on, or a reset. 
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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POWER-SUPPLY BOARD 
CONTROLS AND INDICATORS 

DISPLAY BOARO CONTROLS 

VIDEO 
BOARD 

VIDEO BOARD 

REFRESH MEMORY WRITE SWITCH: 
CENTER:OFF 
LEFT: WRITE ALL I'S 
RIGHT: WRITE ALL O'S 

COMMUNICATIONS 
LOOPBACK SWITCH: 
LEFT:NORMAL 
RIGHT: TEST 
(FOR SECONDARY CHANNEL ONLY) 

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

~ CO:J":.:'~LER 

-------.;-- 52 SELECTION SWITCHES: 
S2-1 THROUGH S2-10 
(BOTTOM TO TOP, 
RESPECTIVEL Y) 

03913 

Figure 2-3. Internal Controls and Indicators 
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COMMUNICATIONS LOOP BACK SWITCH 

The communications loopback switch will work only if network 
communications are via an external modem that transmits data on 
the secondary channel. (Only international units normally use 
the secondary channel. The position of switch S2-7 indicates 
whether the primary or the secondary channel is used.) The 
communications loopback switch allows the quality of the 
communications facilities to be tested by the host computer. 
Operation is as follows: 

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

o 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. 
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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 ulead- 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 CARO POSITION C-13 

RECEIVE/TRANSMIT RATE 

~ 55 t::::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 m OFF - - - - - - ON ON ON ON OFF OFF OFF OFF 

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

rn 
DEFAULT LOAD FILE NUMBER {ON m OFF LOAD FILE NUMBER 

FOR DATA SERVICES NETWORK' - - - - - - - - rn ' , o I I I 2 I 3 (SEE TABLE AT RIGHT) ON 3 OFF, ' , 

DEFAULT LOAD FILE NUMBER FOR {ON m OFF - :. '0.. - .::: ~ ON I ON I OFF I OFF 

PLAT~E~OT~~~~IC.NW.~H~~TWORK' - - - - - - ON m OFF - - - :: :::: '" ON I OFF I ON I OFF 
~. 

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

e=:j 52 t:::::J (FAR BOARD) 

4 POSITION SWITCH r= 
BYTES OF PROGRAM MEMORY'------------ 16K [JQJ 32K LOCATED AT CARD POSITION A-IO 

TOUCH PANEL PRESENT'- - - -- - - - - - - - - -- NO rn YES c:::::J t:::J LOOP ON DIAGNOSTIC TESTS: - - - - - - - - - - - - NO IT] YES TRANSMIT RATE 

ASCII/PLATO TRANSMIT CHANNEL' - - - SECONDARY rn PRIMARY 75 120 1200 EXT ROM NOT ROM 

m BPS BPS BPS CLOCK PRESENT PRESENT 
INPUT ROM 

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

IROM II 
(SEE TABLE AT RIGHT) ON rn OFF ____ -_ 

ON ON OFF OFF 
IROM 2/ 

m x = EITHER POSITION 
IROM 31 

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

039HH 

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

SWITCH FUNCTION 

S2-1 

S2-2 

\S2-3,-4,-5 

S2-6 

\S2-7 

S2-8 

S2-9 

Determines whether Data Terminal Ready signal of 
ASCII/PLATO COMM interface or internal-modern 
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. 

IFor CC629-A/B, 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.) The 32K position must be selected 
for CC629-C/D. 

IS5-1,-2,-3,-4IIf a file number is not entered through the key­
board, these switches designate the controlware 
file that is accessed from the respective netw9rk 
computer when loading from the host. Switches 
S5-1 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. I 
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0\ 
t.J 
\0 .a:. 
o 
o 
o 
....a 

Iz.1 

.... 
I .... 

to.J 
• .... 

........ .... 
t .... 

to.J 
• 
to.J ... 

TABLE 1-2. ASCII/PLATO COMM CONNECTOR SIGNALS AND PINS (CONTD) 

COMM CONNJOC:'l'OR I SIGNAL DIRECTION I MINIMUM 
PIN I IN RELATION VOLTAGE 

TO TERMINAL LEVEL NUMBER SIGNAL 

RJ1-241Lonq Line 
Receive Return 

RJ1-251Not Used 

Applicable Switch 
Settinqs 

TABLE NOTES: 

Input o 

---r-- ·1 
MINIMUM I INTERNATIONAL 

RS-232 INTERFACE EXTERNAL MODEM EXTERNAL LONG FRONT PANEL 
IPRIMARy CHANNELISEC. CHANNEL FOR PLATO IASCII MODEMI LINE IINDlCATIONS 

S2-7 set to 
primary 

S2-7 set to 
secondary 

S2-3 and S2-5 
set to on 
S2-7 set to 
secondary 

S5-6, S5-7 
and S5-8 
set for 
proper 
rcv/trans 
rate 

x 

S2-3, 
S2-4 
and 
S2-5 
set 
for 
proper 
tran 
rate 

1. Primary/secondary channel is switch selectable. Refer to table 2-5 for siqnals affected. 

TABLE 
NOTES 

6 

Open 

2. Request to Send siqnal of selected channel is qcverned by resident loader pro~am durinq controlware loadinq, then by controlware. 

3. With PLATO network, internal/external transmit clock is switch selectable. 

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

5. Switch selectable - either constantly on or usually on and qoverned by resident loader proqram durinq controlware loadinq, then 
by controlware. 

6. Unique to lonq-line communications. 

7. With a modem, these siqnals must be on for terminal to receive. 

8. This pin is used for two different siqnals dependinq on the application. When it is used as the Data Siqnal Rate Selector, it 
selects the modem for 1200 BPS operation. This is used outside the United States. +12 V - 1200 Baud 0 V - 600 Baud. 

GENERAL NOTES: 

• When usinq the XA247-B PLATO modem, no connections are made to this connector. The PLATO modem is connected via internal cables 
and the phone and line jacks onlyl Refer to fiqure 3-8. 

• It a connection is made to the ASCII/PLATO Comm connector, the PLATO modem (if the terminal contains this option) must be 
disconnected. 

• The siqnals and levels listed above assume that the Baud Rate, Primary/Secondary and all other switches are set properly for the 
mode of operation the terminal is workinq in. Refer to section 2 of this manual for swi tch settinqs. 

• X indicates siqnal is used in this confiquration. 

• 0 indicates an optional siqnal Which mayor may not be used dependinq on your application • 

· J indicates pins jumpered toqether to operate in this mode. 

.0 indicates that these leds liqht when the secondary channel is selected • 

• All voltaqe levels referenced to pin 7 except 21-24 lonq line drivers and receivers • 

i. ~ This siqnal may be supplied. If so, switches S2-3 and S2-4 must be set to "Off" position • 

• * These siqnals may be supplied. Both must be supplied toqether and S5-6, S5-7 and S5-8 must be set to the ·Off" position • 





TABLE 2-4. 

SWITCH 

S5-5 

S5-6,-7,-8 

ROM SEL-l, -2, 
-3,-4 

FUNCTION OF INTERNAL SELECTION SWITCHES (CONTD) 

FUNCTION 

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.) 

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

ASCII/PLATO COMM 
PIN NUMBER 

&11-2 

RJl-14 

&11-4 

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 
C lear 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 6. 

POWER-SUPPLY BOARD CONTROLS AND INDICATORS 

The controls and indicators on the power supply board 
(figure 2-5) include two potentiometers, a 50/60-Hz switch, and 
five LEDs. Their functions are as follows: 

• The potentiometers are for adjusting the +5-V and +55-V 
power outputs. These adjustments are described in 
Maintenance, section 6. 

• The setting of the 50/60-Hz switch determines whether the 
vertical sync of the display is at a 50- or 60-Hz rate. 
On a domestic terminal, the switch is to be set to the 
60-Hz position; on an international unit, to the 50-Hz 
position. 

• The +5-V, +55-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 6. 

Figure 2-5. 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 

~EXTERIOR CONTAINER 

034'7-1 

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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I Installing RAM Expansion Option (Applies to CC629-A/B Units) 

The RAM expansion consists of eight 16-pin MOS 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 MOS 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 010 through 017 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 52-10 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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nOD 0 Dim ~ a J 0 DODO 0 DOD 0 ~O ~D1ro 
~DDDDDDDDD 0 00000 
LJ 0 0 0 0 0 0 0 0 ~ = ~~~ n n n 

(100000000000000 u 
LJoODDDDDDDDDOOOOOODD 

ffiOO= 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ill Dl1DQO OjlDllil 0000000 

. Dl7 016 015 014 013 012 011 010 

039/1-1 
. . 

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 FCC Log Placement 
for Memory Expansion Options 

62940007 3-5 



Installing ROM/EROM Expansion Option 

The ROM/EROM expansion consists of from one to four 24-pin MOS 
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 MOS 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~_ _ ___ (~ 1---___ ----... 

n 0 [lDlm a 

~ 0 0 0 0 0 0 0 0 0 0 '0 -GTITI 
~DDDDDDDDDD 0 00000 
uDDDDDDDDDomDDDD 
o DDDDD~DDDDDD 0 

~il~~~~~~D~~~~~~~~~~ 
WOOOillDQD DlLDl1] 0 0 0 0 DOD 

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

03911- 2 

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

Installing Internal Modem/DAA Option* 

The internal modem/DAA option consists of two 4.3-m (l4-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. 

NOTE 

Retain cover plate on site. 

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

*Internal modern is for PLATO network use only. 
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3-8 

MOUN.TING 
SCREW 

CABLE TIES AT 
STANDOFFS 

\THREE PLACES) 

MODEM IDENTIFICATION 
LABEL 

MONITOR CHASSIS 
MOUNTING SCREW 
(USE AS GROUND) 

LINE 
VB J9 

~ ACENTRY 
...... ~COVER PLATE 

GROUND SPRING 

FCO LOG 

CONTROLLER 
BOARD 

TO AJ5 

EXISTING EQUIPMENT 
IDENTIFICATION LABEL 

r.J...;!~---'--FCC CERTIFICATION LABEL 

GREEN-- ~:~;; ~ ~-;-- TERMINALS ON 
'" " MODEM BOARD 

RED -- =:::::==W> 

PHONE 
HlH 

~~~ i~ ~ 8 
IHK J9 

Figure 3-5. Internal Modem/DAA Installation 
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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 

-\:OPERATOR PANEL 
CABLE 

, MODEM BOARD 

"" ~- (COMPONENT SIDE OUT, 

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

o l COPPER CLAD Y SIDE OF SHIELD 

u~L~0:;;;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ .. 1 \J MONITOR CHASSIS 

STANDOFF 
(FOUR PLACES) 

[ l MONITOR CHASSIS 

PRINTED CIRCUIT 
SHIELD 

COPPER CLAD SIDE 

MODEM BOARD 
MOUNTING DETAIL 03603-' 

Figure 3-6. Modern Shield and Board Installation 
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14. Refer to iden~ification label tha~ was packaged wi~h 
parts and enter tha~ information on existing identifica­
tion label at rear of ~erminal. 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 ~rrangements 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 re~ainers. 

• 
• 
• 
• 

NOTE 

The CDC CN701-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. 

NOTE 

In PLATO mode, FORWARD DATA, (CPU to 
terminal) is always 1200 b/s. 
Reverse data (terminal to CPU) is 
switch selectable. Refer to tables 
1-2, 2-1 and figure 2-4 for proper 
switch settings and pin assignments. 

Communications via external modem 

Communications via internal modem 

Communications via internal/external modem 

Communications via long-line receiver/driver 

Communications Via External Modem 

To connec~ the terminal to an external modem, refer to 
figure 3-7 and make applicable connections. 
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CABLE PROVIDED 
WITH EXTERNAL 
MODEM 

CABLE* 

MODEM 
WITH DAA 

10-__ .. """--- TE L E PH 0 N E "'"---T'"" .... 
WALL JACK 

FCC-RJ45 
TELEPHONE JACK 

TERMINAL 

ASCII/PLATO 
COMM 

\. REAR-PANEL CONNECTOR 

03910-3 

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

____ TELEPHONE 
,- WALL JACK 

STANDARD' 
ACOUSTIC 
COUPLER 

TERMINAL 

03910-3 -------- STANDARD ACOUSTIC COUPLER ------------

MULTIBUTTON TELEPHONE 
WITH EXCLUSION FUNCTION 

TELEPHONE 
WALL BOX 

CABLE"" 

WESTERN ELECTRIC 
212A DATA SET 

\. CABLE PROVIDED 
WITH TELEPHONE 

TERMINAL 

ASCII/PLATO 
COMM 

\. REAR-PANEL CONNECTOR 

03910-4 

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

*3.2-m (l0.5-ftl MODEM CABLE OR EQUIVALENT CABLE UP TO 15m (50ft) LONG 

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

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

./""'TELEPHONE 
...---..... , WALL JACK 

f REAR-PANEL CONNECTORS 

CABLE 51917907" , I TERMINAL 
r--------~==~~~~-------~ LINE 

CORD FROM) 
TELEPHONE 

PHONE 

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(Dn. LEAVE 

.....-<_.,WALL BOX,--.L..-..L.-_---''--........ f REAR-PANEL CONNECTORS 

CN701-A CABLE 51917911'* , I . TERMINAL 

~ 
.,~. 
~- .. -­.-:-----

ACOUSTIC LINE 
COUPLER 

ASCII/PLATO 
COMM 

039'0-5 

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

~TELEPHONE 
,-----i WALL BOX 

f REAR-PANEL CONNECTORS 

CABLE 519179"" , I TERMINAL 
~------------~------~~~~~~--------~ LINE 

..... _""'\ END WITHOUT PLUG. CONNECT RED PHONE 
""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 ---------------

·tt 
4.3-", (l4-ft) CAlLE PROVIDED WITH INTERNAL MODEM 

Figure 3-8. Communications Via Internal Modern 
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Communications Via Internal/Ext~rnal 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. 

,...--., 
/TELEPHONE 

, WALL JACK 

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

** CABLE 51917907 

STANDARD 
ACOUSTIC 
COUPLER 

CORD FROM 
TELEPHONE 

CABLE* 

( REAR-PANEL CONNECTORS 

, 1 TERMINAL 
LINE 

ASCII/PLATO 
COMM 

03910-1 

_____ DIRECT CONNECTED INTERNAL MODEM ________ _ 
AND STANDARD ACOUSTIC COUP~ER 

/TELEPHONE 
r---..... , WALL BOX 

END WITHOUT PLUG. CONNECT RED WIRE TO DATA 

~ 
RING (DR) AND GREEN WIRE TO DATA TIP(Dn. LEAVE 
YELLOW AND BLACK WIRES DISCONNECTED. 

CABLE ** 
r--"--...I---"--..&......., 51917911 \ (REAR-PANEL CONNECTORS 

CN701-A \ , 1 TERMINAL 
ACOUSTIC 
COUPLER 

STANDARD 
ACOUSTIC 
COUPLER 

.. 
CABLE "" 

ASCII/PLATO 
COMM 

03910-5 

______ COUPLED INTERNAL MODEM AND _________ _ 
STANDARD ACOUSTIC COUPLER 

* 3.2-m (10.5 oft I )lODEM CABLE OR EQUIVALENT 
CABLE UP TO 15 m (50 fI) 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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TELEPHONE 
rWALL JACK 

,...--.." 

f REAR-PANEL CONNECTORS 

CABLE 51917907* - , I TERMINAL 
~----------~=:~~~~----------------~ LINE 

CORD FROM 
TElEPHONE 

CABLE PROVIDED 
WITH TELEPHONE 

CABLE· 

WESTERN ELECTRIC 
212A DATAPHONE 

MULTIBUTTON TELEPHONE 
WITH EXCLUSION FUNCTION 

ASCII/PLATO 
COMM 

03910-2 

______ DIRECT CONNECTED INTERNAL MODEM _____ _ 
AND DATAPHONE 

MULTIBUTTON 
TELEPHONE WITH 
EXCLUSION FUNCTION 

END WITHOUT PLUG. CONNECT RED WIRE TO DATA 

'---~'-- TELEPHONE 
WALL BOX 

(

RING (DR) AND GREEN WIR. E TO DATA TIP(DT). LEAVE 
YELLOW AND BLACK WIRES DISCONNECTED. 

~ REAR-PANEL CONNECTORS 
r-"--..a......-----''--a....., CABLE * * 

CN701-A 51917911 TERMINAL 
ACOUSTIC LINE 
COUPLER 

CABLE * 

WESTERN ELECTRIC 
212A DATAPHONE 

\ CABLE PROVIDED 
WITH TELEPHONE 

ASCII/PLATO 
COMM 

03910-5 

_______ COUPLED 'INTERNAL MODEM 
AND DATAPHONE ----------

.. 3.2-mIl0.5-ft) MODEM CABLE OR EQUIVALENT 
CAB1.E uP TO 15 m 150ft) LONG 

... 
4.3-m 114-fl) 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 SS 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----------,) 
}---------, 

I 
}-----.--, I 

I I 

TERMINAL 

ASCII/PLATO 
COMM 

]----, I I "-]-, : l: R'-E-A-R---P-A-N-E-L-C-O-N-N-E-CT-OR 

........ ---"IL"'--... I I I 
,....-__ .., I I I L __ } 

I L ____ TOOTHER 

DEDICATED MODEM L_ .:-..:--=-: .:-_-: TERMINALS 
TELEPHONE ~"""---' 
LINE ----' 03910-4 

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

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

NO JUMPERS ARE TO BE INSTALLED AT TERMINAL EN). 

PLATO SITE 
CONTROLLER 
r------
I 
I 
I , 
I LONG-LINE J- - - - -, 

I INTERFACE }- _ , I 

I I I 

TERMINAL 

ASCII/ PLATO 
COMM 

: J-., I I , 
r---..,.---, ...&._'--..JVI/I,---...... I :: "R'-E-A-R---P-A-N-E-L-C-O-N-N-E-C-TO-R 

DEDICATED 
TELEPHONE 
LINE 

* 

I I L--}TO OTHER , L ___ _ 
L _____ TERMINALS 

DIRECT CONNECTION 
WITH SITE -CONTROLLER 

MAXIMUM LENGTH FOR DATA RATES NOT EXCEEDING 1200 BPS 

0'910-4 

Figure 3-10. Communications Via Long-Line Receiver/Driver 
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S2-1 

S2-2 

S2-3, 
-4,-5 

S2-6 

S2-7 

3-18 

TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES 

PLATO NETWORK COMMUNICATIONS 
I 
I 

VIA VIA VIA I ASCII NETWORK 
I COMMUNICATIONS INTERNAL EXTERNAL LONG 

MODEM MODEM LINE I VIA EXTERNAL MODEM 
T 

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. 

For domestic units, 
set to CONSTANT. 
For international 
units, setting 
depends on commu­
nications equipment 
(normally SWITCHED). 

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

Setting is 
irrelevant 

ISet accord­
ling to sub­
I scription 
I require­
Iments (nor­
Imally 1200 
bps for 
domestic 
units, 
75 bps for 
internation­
al units) 

Setting is 
irrelevant 

If modem 
uses secon­
dary channel 
for trans­
mission 
(normal for 
internation­
al units), 
set to 
SECONDARY; 
if not, set 
to PRIMARY 

I 
ISetting is ISetting is irrele­
lirrelevant Ivant 
I I 
ISet accord-I Setting is irrele­
ling to sub- vant 
I scription 
Irequire-
ments 
(normally 
1200 bps) 

Setting is 
irrelevant 

Setting is 
irrelevant 

Setting is irrele­
vant 

If modem uses secon­
dary channel for 
transmission (normal 
for international 
units), set to 
SECONDARY; if not, 
set to PRIMARY 
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES (CONTD) 

SWITCH 

S2-8 

S2-9 

S2-l0 

S5-l, 
-2 

S5-3, 
-4 

S5-5 

PLATO NETWORK COMMUNICATIONS 
VIA I VIA I VIA ASCII NETWORK 

COMMUNICATIONS 
VIA EXTERNAL MODEM 

INTERNAL EXTERNAL LONG 
MODEM MODEM LINE 

Set to NO 

Set to YES 

Set 
CC629-A/B 
units with 
RAM expan­
sion in­
stalled and 
CC629-C/D 
units to 
32K. Set 
CC629-A/B 
units with 
16K RAM 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 

Setting is 
irrelevant 

Set to NO 

Set to YES 

Set 
CC629-A/B 
units with 
RAM expan­
sion in­
stalled and 
CC629-C/D 
units to 
32K. Set 
CC629-A/B 
units with 
16K RAM 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 

Setting is 
irrelevant 

Set to NO 

Set to YES 

Set 
CC629-A/B 
units with 
RAM expan­
sion in­
stalled and 
CC629.-C/D 
units to 
32K. Set 
CC629-A/B 
units with 
16K RAM to 
16K. 

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

Set to NO 

Set to YES 

Set CC629-A/B units 
with RAM expansion 
installed and 
CC629-C/D units to 
32K. Set CC629-A/B 
units with 16K RAM 
to 16K. 

Setting is irrele­
vant 

Setting is Set for file that 
irrelevant will be used in sub­

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

Setting is Setting is irrele­
irrelevant vant 
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES (CONTD) 

I PLATO NETWORK COMMUNICATIONS 
VIA VIA VIA ASCII NETWORK 

INTERNAL EXTERNAL LONG COMMUNICATIONS 
SWITCH MODEM MODEM LINE VIA EXTERNAL MODEM 

S5-6, Setting is Setting is ISetting is ISet according to 1-7 ,-8 irrelevant irrelevant irrelevant subscription 
requir~ments of Data 
Services network. 
If not subscribed 
to Data Services 
network, set for 
requirements of 
applicable network. 

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 

I 

. COMMUNICATIONS 
LOOPBACK SWITCH: 
LEFT= NORMAL OR OFF 
RIGHT: TEST OR ON 
(FOR SECONDARY CHANNEL ONLY) 

03337-1 

Figure 3-11. Communications Loopback Switch 
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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 

SWITCH PLATO 

NETWORK PARITY Setting is 
NO/YES (10) irrelevant 

NETWORK 000/ 
EVEN (9) 

Setting is 
irrelevant 

NETWORK HALF/ Setting is 
FULL (8) irrelevant 

Reserved (7) 

LOUD/SOFT (6) 

See applica­
tions manual 

Set for 
desired level 
of audio 
alarm 

SKIP/KB&TP (5) Setting is 
lirrelevant -
leffects run­
ning of 
resident diag­
nostic-s during 
maintenance 

\ 
SKIP/TEST (4) Set to SKIP 

(disables 
resident 
diagnostics) 

3-Z2 

SUBSCRIBED NETWORK 
DATA SERVICES 

If timeshare or 
graphics mode is to 
be run on subscrip­
tion, set to HALF 

See applications 
manual 

OTHER 

If network 
uses parity 
in communica­
tions, set to 

IYESJ if not, 
set to NO 

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

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

See applica­
tions manual 

Set for desired level Set for de­
of audio alarm sired level 

of audio 
alarm 

Setting is 
irrelevant - effects 
running of resident 
diagnostics during 
maintenance 

Setting is 
irrelevant -
effects run­
ning of 
resident 
diagnostics 

tduring 
maintenance 

Set to SKIP. (disables Set to SKIP 
resident diagnostics) (disables 

resident 
diagnostics) 
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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: 

o Controller board 
o Video board 
o Optional' modem/DAA board (PLATO network use only) 
o Operator panel 
o Touchpanel 
o Keyboard 
o Display monitor 
o 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 MODEM I OGIC 
I (OPTION) I L Il L_ - - J- R .. • ... ~ ASCII 4f. I 

~ .. ~ COMM DATA RATE 
~ X PLATO GENERATION 

... j.o"COMM ... ~ SERIAL -- 1 INTERFACE I F LOGIC 
• 4~SERIAL I/O 4j. 

PARALLEL 
MEMORY 

I/O LOGIC INTERFACE 
LOGIC 

n 
MEMORY CONTROL LOGIC 

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

(OPT) (OPT) 

* -- - ----

I AC ENTRY POWER SUPPLY 

'I STANDARD ON CC629-C/D 

IKEYBOARD 

1 
KEYBOARD INTERFACE 

LOGIC 

COMMON INTERFACE LOGIC 

zao MICROPROCESSOR 

t JOPERATOR 
PANEL 

k~ VIDEO t) LOGIC 

DISPLAY MONITOR i"" 

r 
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 (21-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 LEDs, and the other four LEDs 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 Nap 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 l6-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 if installed in CC629-A/B 
units and to the standard additional 16K RAM in CC629-C/D units). 

o 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 OFFF1 6 of ROM. 

o 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. 

o 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/Output 
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. 

ADDRESS BUS 
76543210 

x xlo 
I 

X X 0 
X X 0 
X X 0 
X X 0 
X X 0 
X X 0 
X X 0 

010 0 0 0 
I 

010 0 0 0 
010 0 0 1 
010 0 0 1 
010 0 1 0 
010 0 1 0 
010 0 1 1 
010 0 1 1 

X X 0 0 0 100 
X X 0 0 010 0 
X X 0 0 011 0 1 
X X 0 0 010 1 
X X 0 0 0 1 1 0 

X X 0 0 0 110 

X X 0 0 0 III 
X X 0 0 0 III 
XXOOlXXX' 
X X 0 1 X X 0 0 

Ix X 0 1 X X 0 0 
X X 0 1 X X 0 1 
X X 0 1 X X 0 1 
X X 0 1 X X 1 0 
X X\O 1 X X 1 0 
X xlO 1 X XII 
X xlO 1 X XII 
X XiI Y Y Y YIY 
X XiI Y Y Y YIY 

TABLE 4-1 INPUT/OUTPUT FUNCTIONS 

HEX 
CODE* 

00 

00 
01 
01 
02 
02 
03 
03 

04 
04 
05 
05 
06 

06 

07 
07 
08 
10 

10 
11 
11 
12 
12 
13 
13 
2Y,3Y 
2Y,3Y 

I Read maintenance and load 
switches 

o Load maintenance register 
I Read keyboard data 
o Load PLATO transmitter lower bits 
I Read touchpanel 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 Read internal switches 
o Miscellaneous control 
I Read communication 

switches and status 
o Load 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 

62940007 4-5 



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 

1--------· --- -T----
BIT SWITCH I SETTING INDICATION 

I r----------.------
0 LOAD SOURCE NORM/SEL I 0 = NORM, 1 = SEL 

I 
1 LOAD SOURCE INT/EXT I 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 
(Touchpanel 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. 

I 
I 
I 
I 
I 
I 
I 
r 
I 
I 
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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 

2 

3 

4 

5 

the respective terminal/modern interface signal. During 
a power on or reset, the bit is a O. 

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

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

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

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 cit is 
a o. 

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

Input 0116 - Read Keyboard Data 

Input 0116 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 011-6 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/ 
interrupt-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 th~ word to be transmitted. Their loading initi­
ates transmission and drops the PLATO communications-request 
status/interrupt. 

I DATA BIT ----r--7 -r-6-r-S-r4--r-3I" 2 r 1 T-o-I 
I-TOtJCHPANELDATA-rxa-rX4"-rxrr-Xrr-Y8-n:rTY2 I Yl 

I r---
I X COLUMN I Y ROW 

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 I 0 

I 
0 0 I X Disable video 

I 
0 1 I X Enable video 

I 
1 0 I 0 Bulk erase and disable video 

I 
1 0 I 1 Bulk write and disable video 

I 
1 1 I 0 Bulk erase and enable video 

I 
1 1 I 1 Bulk write and enable video 

I 

X = Ei ther 1 or 0 

This function with data bits land 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 I, 
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. 

TABLE 4-5. MASKED INTERRUPT CONDITIONS 

PRIORITY* SOURCE 

I I 
I INTERRUPT MASKI INTERRUPT VECTOR 
I (DATA BIT) I (HEXADECIMAL CODE) 
I I ---r T-

o (Highest) PLATO comm-ready 
status** 

1 

2 

3 

4 

4-10 

PLATO comm-request 
status** 

I Keyboard data-ready 
Istatus** 
I 
ITouchpanel data-ready 
Istatus** 
I 
11/0 timeout status** 
I 

7 I 

4 

6 

5 

o 

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

00 

02 

04 

06 

08 
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TABLE 4-5. MASKED INTERRUPT CONDITIONS (CONTD) 

I ------, I 
I INTERRUPT MASKI INTERRUPT VECTOR I 

PRIORITY* I SOURCE I (DATA BIT) I (HEXADECIMAL CODE) I 
I I 1 1 -r------------r---------r----------- I 

5 Short interval - pro-I 1 OA 1 

6 

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

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

3 OC 

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

I 
I 
I 
I 

2 OE 

I 
I ------_._----_._--

*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. 

**Status conditions are described later under input 0716. 

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 4-2.1). 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. 

~ S5 b 
DEFAULT DATA RATE FOR {ON m OFF - - - - - -

ASCII COMMUNICATION NETWORK: - - - - - - - ON m OFF - - - - - -
(SEE TABLE AT RIGHT) ON []] OFF _____ _ 

m 
DEFAULT LOAD FILE NUMBER {ON m OFF ..... 

FOR DATA SERVICES NETWORK: - - - - - - - - r2"1 ... 
(SEE TABLE AT RIGHT) ON ~ OFF... ... ... 

r;;-"'1 ... ... 
DEFAULT LOAD FILE NUMBER FOR {ON ~ OFF - - "::... -:::: - ... 
PLATO COMMUNICATION NETWORK: - - - - - - ON OJ OFF ... -

(SEE TABLE AT RIGHT) - - - - - -

RECEIVE/TRANSMIT RATE 

75/ 150/ 300/ 600/ 1200/ 2400/ 
75 150 300 600 1200 2400 

BPS BPS BPS BPS BPS BPS 

ON ON ON ON OFF OFF 

ON ON OFF OFF ON ON 

ON OFF ON OFF ON OFF 

LOAD FILE NUMBER 

0 I 2 3 
ON ON OFF OFF 

ON OFF ON OFF 

Figure 4-2.1 Significance of S5 Switches 

1200/ EXT 
75 CLOCK 
BPS INPUT 

OFF OFF 

OFF OFF 

ON OFF 

03915 
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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 

------r 
DATA BITI 

I 
CONTROL DESCRIPTION 

._-----_._---

I 
01= Sound alarm, 0 = do not sound alarm 

1 1 = Reset I/O timeout status/interrupt, 
o = do not reset 

2 1 = Set hardware flag, 0 = clear hardware flag 

3 1 = Select PLATO communication circuits, 0 = do not 
select 

4 1 = Select ASCII communication circuits, 0 = do not 
select 

5 1 = Select internal modem interface, 0 = do not select 

6 1 = Select external modem interface, 0 = do not select 

7 1 = Select ROM read-through, 0 = do not select 

Data Bit 0 (Alarm) - The output function with bit 0 set to 1 
triggers a 80-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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I 

TABLE 4-7. DATA BUS WORD FOR INPUT 0616 

r 
BITI SWITCH 

I 
I 

o I Switch 7 on 
/operator panel 
/ 

1 / NETWORK HALF/FULL 
/ 

2 /Interna1 S2-1 
I (ASCII/PLATO Com­
/munications DTR) 
I 

3 TALK/DATA 

4 NETWORK PARITY 
ODD/EVEN 

5 NETWORK PARITY 
NO/YES 

6 Internal S2-6 

7 

r 
SETTING INDICATION OR MEANING 

Reserved for applications use. See 
applications manual 

o = HALF, 1 = FULL 

o = SWITCHED, 1 = CONSTANT 

o = TALK, 1 = DATA 

o = ODD, 1 = EVEN 

o = NO, 1 = YES 

None 

Indicates whether Data Set Ready signal 
is present on SERIAL interface. 0 = not 
present, 1 = present 

Output 0616 - Load ASCII Communication Data Rates 

This output, in conjunction with output 1116, establishes the 
receive and transmit rates used by the Z80A-SIO/2 communications 
controller chip for ASCII network communications. These com­
munications are conducted through channel A of the chip. 
Table 4-8 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 Z80A-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 -8. 
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TABLE 4-S. ASCII RECEIVE DATA RATE SELECTION 

DATA BITS 

7 

1 

1 

1 

o 

o 

o 

o 

1 

6 5 

1 I 0 
I 

011 
I 

010 
I 

111 
I 

1 I 0 
I 

011 
I 

010 
I 

1 I 1 
I 

RECEIVE DATA RATE (BPS) 
WHEN 

ZSOA-SIO/2 CLOCK MODE IS: 
DIVIDE BY 161DIVIDE BY 321DIVIDE BY 64 

19 200 

9 600 

4 SOO 

2 400 

1 200 

600 

300 

9 600 

4 SOO 

2 400 

1 200 

600 

300 

150 

I 

4 SOO 

2 400 

1 200 

600 

300 

150 

75 

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

*Externa1 receive clock must be input to ASCII/ 
PLATO COMM connector (RJl-17) using an RS-232-C 
compatible signal. 

Note: The ZSOA-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 

4 

1 
1 
1 1 
1 
1 1 
I 
I 0 
I 
I 0 
I 
1 0 
J 
1 0 
1 

3 

1 

o 

o 

1 

1 

o 

o 

2 

0 

1 

o 

1 

o 

1 

o 

TRANSMIT DATA RATES (BPS) 
WHEN 

Z80A-SIO/2 CLOCK MODE IS: 
DIVIDE BY l61DIVIDE BY 321DIVIDE BY 

19 200 , 
t 1 
1 9 600 I 
I 1 
I 4 800 I 
I I 
I 2 400 1 
I I 
I 1 200 1 
J l 
I 600 I 
I 1 
I 300 1 
I I 

9 600 

4 800 

2 400 

1 200 

600 

300 

150 

, 4 800 

2 400 

1 200 

600 

300 

150 

75 

64 

1 1 
1 

1 1 IEXT XMT CLK*IEXT 
1~~~1-=6~""";' I XMT CLK* EXT XMT CLK* 

I 
t 
1 
1 
1 
1 
1 
1 
1 

32 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. 

1 ________________________________________________ __ 

Input 0716 - Read Controller Status 

Input 0716 transfers status information from different inter­
faces to the microprocessor. Table 4-10 defines this word. 
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TABLE 4-10. DATA BUS WORD FOR INPUT 0716 

-1---------------·-------------
BIT 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. 

4 Touchpanel data-ready status - when set to 1, indicates 
that touchpanel interface has detected a touch and is 

1 holding X/Y-coordinate data. 
I 
I 5 I/O timeout status - this bit set indicates that an I/O 
I exchange with an external device on PARALLEL interface was 
I not completed in the allotted time (54 microseconds +20%). 
I 
I 6 RESET switch - this bit is a 0 while RESET switch is 
I pressed. 
I 
I 7 Bulk busy - during a bulk write/erase operation, this bit 
I goes to a 1. 
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. 

62940007 B 4-17 



• 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 

DIVIDE BY16~IVIDE-BY 3~DIVIDE BY 64 
- ------- -------

1 1 1 I 19 200 9 600 4 800 
I 

1 1 0 I 9 600 4 800 2 400 
I 

1 0 1 I 4 800 2 400 1 200 
I 

1 0 0 I 2 400 1 200 600 
I 

0 1 1 I 1 200 600 300 
I 

0 1 0 I 600 300 150 
I 

0 0 1 I 300 150 75 
I 

0 0 0 I 150 75 37.5 
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 1019 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 l31 Q accesses status from 
channel B of the Z80-SIO/2 the same as 1nput 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 B of the 
Z80-SIO/2 the same as output 1116 loads channel A. Channel B, 
however, contains eight control registers that are numbered 0 
through 7. 

Input 2Y/3Y16 - Input from Parallel Channel 

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 21-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 Detection 

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 20BITS 

.. IWORD=21 BITS---------·-----t 

NOMINAL 833 JJS 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 status/ 
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. 
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DATA 
8US 

S 19 

SE 
T S 19 

7 6 5 
FIRST BYTE 

18 17 

18 17 

4 3 

INCOMING 21-81T WORD 

16 15 14 13 12 II 10 09 08 

16 15 14 

2 1 0 

DATA 
CL 

OR 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 
OR 06 05 04 03 02 

7 6 5 4 :3 2 

THIRD BYTE 

Figure 4-4. Receive PLATO Word Transfer 

PLATO Transmitter 

01 00 

01 00 

I 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 

w 
IGNORED 

DATA BUS BITS 
r-'-~--r-'-~--r-'--'LOAD 

o LOWER 

... .....,Ir'",'1"""==:; .. =::j BITS 

IGNORED 

OS5I8-1 

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-SIO/2 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) 

L. EAST SIGNIFICANT \ MOST SIGNIFICANT DATA BIT') 

MA RKING LIN E I START r"1-":'o---rI--I-'""T"I--;:'t-:--'Ir---6-""Ir---7---:"-,r--ST-O-P--'TI-M-A-R-K-IN-G-L-I-N-E 

~ \ 
4029-2 

WITH AN EXTERNAL RECEIVE 
CLOCK, DATA IS SAMPLED ON 
THE FALLING EDGE OF THE 
CLOCK (RJI-I7) 

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 I-----=O:...-...,Ir---I -'"r1-~;;~""1r---6-""1'---7 --=-'"rI-S-T-O-P"",r'"M-A-R-K-I-NG-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/3Yl6 and output 
2Y/3Yl6 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 the 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. 

4-26 62940007 



• 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 fo 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 

-1 250 t-

----~(~------------~)~--------

----~(---------------)~---------

~~--------/ 
I INPUT 

EXTERNAL OUTPUT ------~-+-2-5-0--,~ - - -O~T;U~ - -7 

EXTERNAL READ 

DATA (INPUT) 

SAMPLE EXT READY 

EXTERNAL READY 

~~----------~/~---------
>0-1 14-

-----------I--------~(-~I __ ~)~-----------­
~1.~---750----~~~--~ 

--------~:----------" \~---------I -I 1->0 

NOTE: ALL TIMES IN 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/3Yl6, 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 

-t 250 r 

INPUT ------.., - - - - - - - - - - - - - - - - - -,----
EXTERNAL OUTPUT 

EXTERNAL READ 

DATA (INPUT) 

SAMPLE EXT READY 

EXTERNAL READY 

OUTPUT 

-I 250 I------. 

1 

1---750 --........ ~I ----4 1--_-.1_~_>_O_-.., 
1 

1.->0 

~~~_--II ~I ---I!I 
...... ---- <43.2JJ,s ------.-1:. 

NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE. 

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

TIMEOUT STATUS 

-t 250 r-

INPUT ---------, - - - - - - - - - - - - - - - - - - -,----
OUTPUT 

-I 250 I-------. 

I 
I 

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

I r---~ 

1-->0 
I 

14->0---..1 
,-----

~1~~---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/3Yl6 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 subsequentially 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. 

FFFFI6 ".1 RAM [ ~ ~~ ~ ~ ~ ~ ~~~~ 
800016 -----_-'-. ------I. 
7FFFI6--... ·,... - - --, 

I OPTIONAL I 
I ROM ** I 

400016---.... 1.. __ ~ .J 

r-··--, 
I OPTIONAL I 
I RAM*"''', 
I.. 7- _...I 

------, 
3FFFI6------·r---....... --.... I 

I 
I 

RAM -
100016------... 1.----..--...1 

I 
I , 

...J 

B----OFFFI6--... ·G 
ROM * 

000016--..... 

*CONTAINS RESIDENT DIAGNOTIC/LOADER PROGRAM 

**EXPANDABLE IN 4K INCREMENTS TO A TOTAL 
OF 16K FOR ADDITIONAL RESIDENT PROGRAMS 

-tfiHf STANDARD ON CC629-C/D 

PROGRAM 
MEMORY 

03357-3 

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

The basic program memory for the CC629-A/B 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 (CC629-C/D has extra RAM as standard). 
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. 

Display-Refresh Memory 

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: 

o 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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COLUMN 0 COLUMN I COLUMN 2 
A. A A 

" I I I I I I \' I I t I 2 2 2 2 '~ 
0 
0123456789012345678901234 

I 

2 
3 

SCAN 14 
LINE 5 

6 

7 

~; 
9 

10 

DATA BITO 

~, 

'\ 

I I \ 
DATA BIT 7 

MEMORY ADDRESS 800816 

AREA WHERE DATA 
IS DISPLAYED 

64 COLUMNS -1--..... 

I I 

I : 
512 SCAN LINES 

i I t _______________ 3 

04030 

Figure 4-13. Refresh-Memory/Display Relationship 

I 
I 

I 

• The upper seven bits of the 16-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 (FFFF16) 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. 

VIDEO 
WHITE---- ----- ----I 
BLACK-------, '~~-----------------------------~~L 
SYNC------ _L-J rSLI tOi I tVL I t021 

: • .. • tUNE .. .. : 

tSL = SYNC WIDTH = 2.998 uSEC 

t DJ = SYNC/VIDEO DELAY= 2.998 uSEC 

t VL = VIDEO FIELD = 21.248 uSEC 

t D2 = VIDEO/SYNC DELAY= 1.972 uSEC 

=29.216 uSEC (34.23 KHZ) 

03358 

Figure 4-14. Scan Line Timing (Composite Video Signal) 
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LINE 5,)7 :7 
LINE 512 .:. ISF .~ ~4 ~LlNE2 

LINE I 

60HZ 50 HZ 

(LINES) (m SEC) (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 (Compos i te 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 
LEOs, 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 LEOs when they are under microprocessor 
control, and output 0516 controls the alarm. 

TOUCH PAN EL 

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 a-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 

4-36 62940007 B 



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 

'~~ mITJmmmmQCJmm~~~ilnl 
UN~~~lED_oo 01 02 03 04 05 06 07 08 09 58 10 II 12 18 

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

~~I~~m~~~O~~~· •• 8 
00 OF 41 53 44 46 47 48 4A 48 4C 5C 16 17 18 10 

~.E]mmm[jQQGJDmml~~lljj~ 
08 OA 5A 58 43 56 42 4E 40 5F 5E 50 19 IA 

60 

I~ 
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 120-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-V and +55-V outputs are adjustable. 
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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 120-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-V and +55-V outputs are adjustable. 
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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 B~RD 

The power supply board converts 120-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 
overvo1tage-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-V and +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. 

The optional RAM expansion is a standard feature on CC629-C/D 
terminals. 
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INTERRUPT IASl ISTR & E_EI 

1 G 1 SCHEIATIC OIAUAII, OACD PLATO liT SHIFT IlECiSTElS, co. CLOClS, 
INTERVAL TIlERS 

G SCHEIATIC DIAGRAI, IACII ~LAT8 _ICATI.S CONTROL 

G SCHEIATIC DIAGRAI, OACD LOIIB LIME IECEIVER,RS232 DRIVERS & RECEIVERS 

Go SCHEIATIC DIAGRAI, OACO PLATO RECEIVER LOGIC 

G SCHEIATIC DIAGRAI, DACD SERIAL BAUD RATE lUI, TOUCH PANEL CONTACT DETECT 

Go SCHEIAT! COl AGRAI, OACD COli CLOCK RATE SELECT, KEYBOARD BUFFERS, 
ASCII/PLATO INTERFACE lUX 

Go 1 SCHEIATIC DIAGRAI, OACD CD.UNICATlDH & SERIAL 118 INTERFACES 
LONG LINE DRIVER 

(, 1 SCHE.ATlC DIAGRAI, OACO TOUCH PANEL LOGIC I-SCANNER 

"' SCHE.ATIC OIAGRAI, OACO TOUCH PANEL LOGIC Y-SCANNER 

Go CONTROLLER 100ULE DACO PDIER, GROUND. OECOUPLING 

A PROCESSOR IEIORY CYCLES 

A PLATO RECEIVER Till"!; 

.1 A PLATO TRANSIITTER TlIIMe 

G SCHEIATIC DIAGRQ, OADII OPERATORS PANEL 

D lEYIOMD 

A I LOGIC 01 AU/otI, TOUCH ~AllEL (OPTIIIAl) 

G IOOEI OPTI 011, TR_I TTER • DAA 

Go 1 IOOEI OPTIIIII, MCEIVER 

A I_I orTlIIII: P8IU, - • IEC_L1Me 

G _I LINE FILTER 

2 

St£ET CROSS IODULE 
110. II[RJeCE LOCAT I III _R 

61 reo 

62 701 

83 702 

lEV LOGIC DIAGRAM TITLE 

J SCHElm COl AGRMI, !AGO 

:r SCHEIATiC OIAIlIIMI, !AGO 

J" SCHEIATIC OIAIlIIAI, !AGO 

LOGIC DIAGRAM 

CONTROL St£ET 2 

COIII_ 
15920 



c 
5-4 

TYPICAL PIN 
NOIBERING FOR IC 

10 16 2 15 
3 14 
4 13 
5 12 
6 11 
7 10 
8 9 

o 

o 

OABO 

PHYS I CAL LOCATi ON CODES • 

CIRCUIT MODULE LATOUT. THESE DRAWiNGS DEPICT THE 
COMPONENT SIDE ASSEMBLY OF THE TlO LOGIC IODULES 
DIAGRAMIED IN THIS LOGIC SET. THE ALPHANUMERIC 
CODES AT THE BOTTDI OF THE SYIBOLS ARE THE PHYSICAL 
LOCATION COOES. THESE NUMBERS CDRRESPONDE TO THOSE 
SHOIH INSIDE THE LOGIC SYIBOL OUTLINES ON THE 
01 AGIIAI SHEETS. 

r/) 
1&1 

r/) 8 
2 u 
ct z 
a:: 0 
C) -

~ ~ 
o u 
o 0 
I- ..J 

..J 
>- ct 
1&1 U 
¥ (ii 

62940007 
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RJI 

TYPICAL PIN 
NUIBERING FOR I C 

D l~ 
12 
II 
10 
9 

o 

OACD 

LOOPBACK 
NOIIII TEST --

H8 0 H7 

09 

IIH 

P11YSlCAl LOCATION CODES 

L-____ ~~~ ____ -

CIRCUIT MODULE LAYOUT. THESE DRAWINGS DEPICT THE 
COMPON£llT SIDE ASSEMBLY OF THE TID LOGIC MODULES 
DIAGRAMMED IN THIS LOGIC SEL THE ALPHANUIERIC 
CODES AT THE BOnDI OF THE SYIBOLS ARE THE PHYSICAL 
LOCAT11I1t CODES. THESE NUIBERS CORRESPONO TO THOSE 
SHOIH INSIDE THE LOGIC SYMBOL OUTLJNES ON THE 
01 AGRAI SHEETS. 
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N 

Q 

GENERAL LOGIC SYMBOL INFORMATION 

INTEGRATED CIRCUIT LOGIC SYMBOL 

[I] - lOGIC fUNCTION IDENTifiER 
140 _ ElEMENT TYPE 
B4A _ PACKAGE lOCATION ON BOARD 

(PHYSICAL lOCATION CODE I 

TAGGING INFORMATION 

GENERAL P. C, BOARD INFORMATION 

EACH PRINTED CIRCUIT BOARD, UNDER IDEAL CONDITIONS WOULD BE 
REPRESENTED ON ONE SHEET HOWEVER, OU[ TO THE lARGE NUMBER OF 
CIRCUITS lOCATED ON SOME BOARDS, MULTIPLE SHEETS MAY BE REOUIREO 
THE BOARD TYPE IS II STEO AT THE BOTTOM OF EACH 0 I AGRAM SHEfT, 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 fHE lOGIC FUNCTION IDENTIFIER, 

/lPOlARITY INDICATOR 

/

SIGNAlOEfINIlION 

/ 

BOARD CONNECTOR 
PIN NUMBER 

000 (£) :=1I}& 

ELEMENT OR COMPONENT TYPE, AND THE ELEMENT OR 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 B2172400 

QUALIFYING SYMBOLS 
140 3 -READ »)---lL. 34B AB-B 

333 Al3_3L9 ---14 ~ :~: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 

'------ 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 
I S COM I NG fROM, OR GO I NG TO, ANOTHER SHEET Of THE SAME BOARD (NOTE. EACH SIGNAL NAME IN TH I S 
lOGIC SET HAS BEEN PRECEDED BY A "+" (INDICATING AN ACTIVE HI) OR A "-" (INDICATING AN ACTIVE LOll 

r-+.:!R",EA",0'--_~0 ~~: 004 0..-...:+!!,!RE",A!:.D ----1f 

jf-....::J-W",R.w1 T"E __ 0 OOB 

C.R. SHT. 004 C.R. SHT. 006 

ON SHEET TAGGING 

THE SMAll CIRCLES WITH ALPHA CHARACTERS INSIDE ARE USED TO 
SHOW A SIGNAL PATH WITHOUT ACTUAllY RUNNING A LINE fROM ONE 
POINT TO ANOTHER. A CIRCLE WITH AN ARROW POINTING AWAY fROM 
IT IS THE SIGNAL OR GIN. IN DIRECT LINE WITH THE ORIGIN ARROW, 
ANOTHER CIRCLE IS DRAWN WITH AN ARROW POINTING TOWARD IT, THIS 
IS THE SIGNAL DESTINATION 

INTERVENING 
lOGIC 

RESISTOR MODULES 

fr
REFERENCE DESIGNATION NO 
(ENTIRE MODULE) 

'irREFERENCE DESIGNATION NO 
(INDIVIDUAL RESISTOR) rrVAlUE 

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

R4B,47K,AI0 

2 _MODULE PIN NO 

004 01--.:.:+R"'E"'AO'--_-1: 

004 Q)-,-",W:!!.R,-,IT,,-E_~ 

u 

C.R. SH!. OOB 

VOLTAGE LEVELS 

ANALOG OR NON-lOG I C LE VElS 

NON-STANDARD lOG I C lEVEl 

3. lOGIC LEVElS 

on lOGIC OPERATiON 

HIGH (lOGICAL I) = +2.6 TO +5.0 VOLTS 
lOW (lOGICAL 0) = 0.0 TO +045 VOLTS 
SWITCHING POINT = +1.1 TO +1 9 VOLTS 

TTL lOGIC OPERATION 

HIGH (lOGICAL I) = +2.B TO +50 VOLTS 
lOW (lOGICAL 0) = O.OV TO +0.45 VOLTS 
SWITCHING POINT = +.B5V TO +/. 9 VOLTS 

SWITCH MODULES 

~o-
S2-I,B4 

1 ! ' 'oom"", """ MODULE ON THE BOARD 

SWITCH POSITION ON MODULE 

REfERENCE DESIGNATION NO 
(ENTIRE MODULE) 

& = AND 

I = OR 

I = I NVERHR 
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 

~o 
QN 
w 0-
Q I(') 
8 ~ 

5-6 62940007 
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CJ\ 
N 
\0 
01:00 
o 
o 
o 
-...J 

t:I 

U1 
I 

-...J 

c 

4 

AC ENTRY PANEl 

PIN 61408887 

50 H~O:;: ~~~~5427,LI --t-----------' 
60 NZ PIN 15165428 

POIER CONNECTOR 
CABLE ASSEMBLY 
PIN 61408969 

OADO 
OPERATOR PANEL 

ASSEMBLY 
PIN 90460877 

CR NO 300 

KEYBOARD 
ASSEM8LY 

PIN 51940B51 
CR NO 400 

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

I ASSEMBLY I 
I PIN 15632062 

CR NO 500 I 
BII I 

I I I ... /17 •• RP< Rr.M. I I 

I 
I 
I 

OAGD 
MODEM LINE 

fiLTER 
Pili 90446240 

CR NO 603 

A I: CONNECTION OPTIONAL I 

AC ENTRi 
CAlLE ASSEMBLY 
51 HZ PIN 6140902 
80 HZ PIN 6140896 

Cll 

3A CIRCUIT BREAKER 
PIN 96837907 

3 

9CAD 
PJllfR SUPPL Y 

CR NO 001 , 002 
ASSEIBLY 

PIN 90446204 

TRANSFORMER ASSY 
PIN 51918790 

50 HZ UNITS ONLY 

OACD 
CONTROLLER MODULE 

CR NO 200-214 
ASSEMBLY 
9046DB81 

LOG I C SI GNALS 
CA8LE ASSEMBLY 

AlII PIN 6140B025 
CR NO 003 

SER IAL CHANNEL INTERfACE 
CR NO 006 

PARALLEl CHANNEl I NTERf ACE 
CR NO 006 

ASCIII1'LATO C~TIONS INTERfACE 
Cft NO 006 

2 

8R I GHTNESS CONTROL 

GROUND "RE ASSERL Y 
50 HZ P/N 61391121 

60 HZ NO GROUND "RE 

DISPLAY LOGIC 
CABLE ASSEIBL Y 

) CR NO 004 DISPLAY ASSEMBLY 
l31P3 7 PIN 61408907 ~ 

PIN 51916942 
PI CR NO 

DC POIER 
CABLE ASSEMBLY 

l51 PIN 61408024 
CR NO 003 

Bll 

BP2 
Bl2 

V IDEO OUTPUT 
CABLE ASSEMBLY m PIN 61408444 

OA80 CR NO 003 
VIDEO CONTROLLER 

ASSEMBLY 
90446266 

CR NO 100-114 

CODE IDENT 

CABLING AND 
INTERCONNECTION DIAGRAM 

15920 
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& 
I, C 
LINE 

• 

~»--------------------------------------.--~~~-, l!::4 C35"1 5 

~ CI CRI CA2 
I C31 IC3:t~ 

,005 T ,02 T,02 ' IOOOV 
3'V 1000V C36j~ 

CRl CR4 3.V 
P"W 51940601 

T1 

RI ,4.3,51, 10% .~ 
CRI R2 oj 

470' 
~2,.33. ,IODY.IOI R16, I 00, 21 

H t 11 3,300 , 250Y,"15% 
10 

CRIO 

H+ 

I~·g 
IN5615 

C7 + 51918616 

lc8 ~ • ( R3 C33 II 
&00 NOD. CRI2 

R55,21N1k,11l1 CRS 51 CLOOI. 1000Y 560 

~ 
560 REO 

+101 if, 75V 75Y PIH51903100 

5-8 

IN5115 'I~OY, 
IA 10% 

R4, 1.3, 1/21 

(~ 3 R5,1.3,1/21 I J 01 
',, __ /'PIH 51918111 

11.1.3,1/21 17,43,51,10% • 4 

cq 

'1,l,lk 

~~ 
I"V.!t" R14l,1/21 

g~;"00 
-----

CRB 

IN5818.II 
5 

• 
R1D.4.7' cn 

B 

Ht=l -11+111' In 51003092 

Q3(~1J 
III 
1.3. 

R53,3.D' 

NOTE: 

& II-liND )2-1 IRE TIED TOGETHER, 
JI-2 AND 12-2 ARE TIED TOGETHER. 
DNl Y DNE CONNECTOR USED I I. 

c 

51918616 
RI2 
5.6' 

,,11 CRII + 11 

I~~ 
i' CD 

IN5615 12 
11 +t~ 

-lOS 
RI3 

1% 
RU, I 00 '.0" 

RI41.5',21 CIO .. O\!:-
+ID ~2tIS 

R15 
1% 

CII .• OI, 46.4' R16 11 3.01k 
CI13 

IDOJ,t;--1 
.illl RI7 t 

I. 21 

rft 3 ," 334+ 
CI l1I>ml N 

RI8 RI9 R20 7 3 
1% 330 12 
2.87. 

.,.. 

7 E4 R21 1CI2 

~ >'--- I ~2'2 r- -. 1/21 35V 

I I 
t20% 

I X' I 
I I 
L J )----

3 4 

o 

+55V rfl:.1 

GNU )-ill 

r--, , I 

E1' b , jO 
L_...J 

OPTIONAL 
lIlT PART OF ICAII_ 

62940007 F 
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AC 
LINE 

002 

002 

L-----------------{"B) 002 

L-----~~~~----------------------~------------(C) 002 

u 
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Q u 

DOl A 
R62,100 

OOIA C }----------"IV'v----.------, 

R50 PIN 51001385 
39 CR34 I7'N 51003092 

I N414B 
R49 
470 

N 

PIN 51714000 2 
r- -, 
I I 
I I UB 

C34 m ,01 I I '80~20' 

DDlA L ~ 
3 

• 

u 

5-10 

CD 

+16Y 

R61 R5B 
100 10 

C40 .100 

100Y,t10 

3 
H60,442,1< 

60 HZ 0 50 HZ 
SI 
~
+l :=~ )2!:!.l 

-= PIN 95884800 

+5V 

P,IN 15101110 
CR33,6.2Y 

+16V 

R5S,240 

1 2W 

C31,~ 

35i ':' 

OOlA 

62940007 



Q lEI 

All BlI BI3 rJJ r- GROUND ~ I-- +50 '-60HZ POIER 
1 50 1 13 SUPPL Y 

2 
+001 

49 2 GROUND 14 9CAO 
CONTROllER YIOEO CONTROLLER 

100ULE 3 
+006 

4B GABO GROUND 11 
CR NO 001-002 

3 OACO +005 CR NO 100-114 GROUND CR NO 200-214 4 41 4 12 

5 +004 46 
+12V 9 5 

BLOCK 0 I AGUI 6 
+003 BLOCK 0 IASUI 6 GROUND 10 

SHEET 12 45 SHEET 11 +002 +5V 
1 44 1 1 

.. 
i O _ ('oj 

88; ..,-

8 
+001 

43 KEY B B 
+000 

42 
+5V 5 9 9 

10 
GROUND 

41 
GROUND 6 10 

11 +AIS 40 II 
-SV 3 

+A14 GROUND 4 12 3.9 12 

13 
+A13 

39 -12V I 13 
+A12 

31 
GROUND 2 14 14 

15 
+AII 36 

I---- "-
16 

+AIO 35 

11 
+AOI 34 

11 
+AOI 33 

19 
GROUND 

32 

2D +ADI 31 

o(/) 
ID Z aQ 
~I-

11:0 
1&.11&.1 
..JZ 
..JZ 

~8 
t-..J 
z<I 
8z 

II: 
01&.1 
411-
oX _1&.1 
> N 

21 
+AO& 

30 

22 
<ADS 

29 

23 
<AU 

28 

24 
+A03 21 

25 
+A02 26 

2& 
+ADI 

25 

2J 
+ADO 24 

28 
-5Y 23 ..lli, 
-BUll liE 

29 22 I GROUND 

30 
+lULl BUSY 

21 2 -YIOEO 

31 
-lIOI.ENABLE 

2D 3 GROUND 

32 
-READ 

19 4 -LINE SYNC ~ 

= 
-REFRESH ~ = 

33 11 5 GROUND - .. 
-lEI IAiT 

r- ~ -34 11 B -FiElD SINC = = 
3i 

-II 1& 1 'il 
-lEI REOUEST 

;; = 
36 15 8 +5V ~ 

31 
-BUS REQUEST 14 9 

3B 
-BUS ACI 

13 10 KEY 
+4 1HZ ~ 

39 12 

40 GROUND 11 

41 
-12Y 10 
GROUND 

9 I 42 ~ 

+12V 
B h } 

ill 43 
GROUND = 

44 1 1 CDIP VIDEO = ~ 

+5Y 
6 GROUND ~ 45 ~ = GROUND ~ 

4& 5 ~ +SY 

~ 41 4 8 GROUND 
48 3 

49 
+5V 2 

SO 
GROUNO 

I 
r- '--

o 
62940007 5-11 
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POWER [ ~ SUPPL Y 
9CAD I 

CR NO 

-.-J DOl 
DOl A 
002 

!J1 ~ 
3 
4 

V IDEO 
CONTROLLER 2 

OABD I 
CR NO 

100-114 
5 

6 

N B 
10 

~ --' 

Q 

5-12 

+55V 
GROUND 

GROUND { 
LINE SYNC • 
V IDEO l 
GROUND • 
GROUND l 
FIELD SYNC 

----
+5V 

KEY 

3 

RI 2 
lOOk 

I 

BRIGHTNESS CONTROL 

CABLE ASSEMBLY P,M 6140B901 

o 

::-
1 

"" I 

6 

B 

( 
10 

9 
5 
2 
4 
3 
~ 

BR I GHTNESS.!I.L 

BRIGHTNESS ARM 

BRIGHTNESS LO 

co 

DISPLAY CRT 
ASSEMBL Y 

CR NO 005 

W 
...J 

-~ 
~u 
I­
<tU 
~­
W<!> 
:I: 9 
U 
U)~ 

...J 
Q. 
U) 
is 
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m 
N 
1.0 
,r. 
0 
0 

~DI 

U'I 
I 
I-' 
W 

c 

B 

A 

In'" 

lII.f.11 

"'UT. La 

115-lINfSYlt 

In·YlK' 

IA·mLlsnc 

..... 

4 3 2 

f----- -------~ i '0 I mz;: ------ -------
M.II' IU: n I UU2UI -_ RID.II tf'iZi 

I ) l. 1\ -----~--

iJ ....... - - " 
~~~~*-~~--~~'~K~ 

... 
"" 

[lJ1 .. 
~-
1 a,m CI,I" 

t:~ 

Ru.n' 

'11 
SDUHE 

... , 

.n ... 

.p"l'Ft" SltClUlUIl 

.. 
" 

~I'STC:I~OM 
I ~ flu UlMIf. 

. " 

~IH 

''' .. If 

... .. " --~TV .,. 

. (. ,,­
H., 

... .... 

~---------------~ 

II. 
Ilk ,1;112 ,n 

" 

h 

, ... 
• :iSla 

I 
I 
I 

_ .JF ' , II. • I ____________ _______ I ------------------------------------: 

m 
DISPLAY 
PRAME 

DISPLAY SCHEMATIC 

4 3 2 

CODE IDENT 

15920 

1. 

1 

D 

c 

B 

A 



Q 

RJI 

SAFETY GROUNO 
PRIMARY XMT 
PR I MARY Rev 
PR I MARY RTS 4 
PR I MARY CTS 5 
DATA SET READY 6 
SIGNAL GROUND 7 
CARR I ER DETECT 8 

N g 9 

~ SECONDARY CTS 13 
SECONDARY XMT 14 

g Q XMT TI M I NG 15 ~ 

~ 
RCV TIMING 17 

~ 
SECONDARY RTS ( 9 

u DATA TERM REAOY 20 
~ 
< +LONG LI NE XMT 21 

-LONG LINE XMT 22 
+LONG II NE RCV 23 

-LONG LINE RCV 24 

R)2 

+AOORESS 00 
+ADORESS 01 
+AOORESS 02 
+ADORESS 03 
+ADDRESS 04 
+AOORESS 05 

~~ -EXT WRITE B 
ux 
~ x -EX! OUTPUT 9 x < 
x: -EX! READ 10 gu 

+EXT READY 11 
~ ~ 

-EXT INTERRUPT 12 c ~ 

~~ +EXT DATA 00 15 

+EXT DATA 01 16 
+EXT DATA 02 1) 
+EX! DATA 03 16 
+EXT DATA 04 21 
+EX! DATA 05 22 
+EXT DATA 06 13 

+EXT DATA 0) 24 
13 

RJ 3 

SAFETY GROUND 
~ SER I AL XMT 
~ ~ 

SERIAL RCV u ~ 
~x 

SERIAL RTS ii SERIAL CTS 
~~ SERIAL OSR 
« x_ SIGNAL GROUND ~~ 
~~ SERIAL OTR 20 ~~ 

SERI AL CAR DE) B 

5-14 

o 

CR NO 600-601 
MODEM (O~T I ONAL) 

~ 

Q 
~ ~ :.::,.;: 

Z"-"~ u--' 
C) --' --' o..::c 
-~~ 

;;;~:: ~~~~;::~ i~ 
ZII~1 I><cr::a~++ .... + 

Q 
z 

~ 
~ 
< 

x 

~ 

x 
~ 

(UNLISTED PINS ARE OPEN) 

(UNLISTED PINS ARE GROUNDED) 

RESERVED FOR +5V (OPTION) 

(UNLISTED PINS ARE OPEN) 

CONTROLLER MOOULE 
OACO 

CR NO 200-214 
BLOCK 01 AGRAM 

SHEET 12 

TO FROM VIOEO CONTROLLER 
CR NO 003 

o 

CR NO 300 
OPERATOR PANEl 

Q~ 
~~ 
~< 

~~ 
x 
~ 

'!: 
~Q 

~ 

x 
~ 

PIN 13 KEYED 

(UNLI STEO PINS 
ARE OPEN) 

A)2 

7 
8 
9 
10 
II 
13 

AJ3 

9 
11 
13 
15 
17 
( 9 
21 
23 

25 
27 
29 
31 
2 

4 
6 

6 
10 
11 

14 
16 
16 
20 
12 
24 
26 
26 
30 
32 

0 
N 
0-
:!2 

Oil) 
Oz go 
~i= 
L1JO 
..JL1J 
:::)z 
cz 

GROUND 00 
-STROBE 

~O 

+KBD 00 Q ..J 
+KBD 01 

. er<t 
Q L1JZ 

+KBO 02 x ..Jer 
+KBO 03 ~ ..JL1J 
+KBO 04 Q 01-

~ erx +KBD 06 < 
1-L1J 

-SHI FT Z 
+5V ~ 0 
-CONTROL 0 

-Y15 
-Y14 
-Y13 
-Y12 
-Yll 
-Y1 0 
-Y9 
-VB 
-YJ 
-Y6 
-Y5 
-Y4 = 
-Y3 ~ 

-Y2 ~= 

-Yl 
-YO 

~Q 
xx 

-X15 
< 
~~ 

-X14 I -X13 
-X12 
-XII 
-XIO 
-X9 
-XB 
-X7 
-X6 
-X5 
-X4 
-X3 
-X2 
-XI 
-XO 

~ 

62940007 
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'" N 
1.0 
~ 
o 
o 
o 
-..J 

U1 
I 

I-' 
U1 

c 

B 

4 

, .. ~ OCESSDR 
ODRESS 

BUS 

. ROM MEMORY 4kX8 
I (2B - 32k)(OPT 10NAL) 

CR113 

ROM MEMORY 4kX8 
15 (24- 28k)(OPTIONAL) 

CRl13 

ROM MEMORY 4kXB 
(15) (20 _ 24k)(DPTlONAL) 

CRI13 

ROM MEMORY 4kXB 
(15 (16 - 20k)(OPT10NAL) 

CR1l3 

4 

DISPLAY 
ADDRESS 

CRID8 

CRIOB 

PROCESSOR 

Fl 
ADDRESS 

CRIOO 

liB) 

CRIOD 

8 

B 

IB 

"--

3 

CRI09 _ ... --
... ... 

(7) 
v 

I-- '" ... '" 

~ 
m 
~ 

(7) : -V m -I-- ~ 
(7) a 

a 

" '" 
I ~ (7) ., .. c 

I--

'N 8 ~ 
~ 

CRID6 
I MUX I 
I I I 

BLOC~ri • 
IRITE (8) 

.--ill---. ) 

pO 
V 

L- iii ,..... 'll 

~ 
;;;; 

I-- .. 7 

N 
. ,. 
c 

I CRI07 

L 

~ r-

~ 
~ 

( 
'- r-- ... 

(15) 

3 

2 

REfRESH 
MEIDRY 
~ 

REf 
16k X 8 MEM 

(000 LINES) -V HOLD 
RGTR 

CRIIO CRI12 

t 
UPPER 32K I 

l 
REf 

REfRESH I (8» 

MEM 

MEMORY HOLD 

16K X 8 RGTR 

(EVEN LINES) 

CRIIO CaU2 

PROGRAM 
MEMORY 
16K X B 

~" (16_ 32K) 

(OPTIONAL) 

CRill 

f 
LOWER 32K J 

1 

PROGRAM MEMORY 

I ~ 16kXB 

(0_16k) 
CRll1 

ROM MEMORY ~ 
4kXB (B) 

(0_4k) 
CRl13 

(8) 

2 

r7¢ 
VIDEO 
SHIFT (8) 

~ 
RSTR 

~ 

(DOD BITS) .---
CRI05 

I 

r 

~ VIDEO 
SHIFT 

I-- RGTR 

f---l!J (EVEN) 
L-

~ 
(BITS) 

.---
CR)05 

u-p 

~ 
READ 
HOLD 
RGTR 

CRI12 

u-p . READ 

8 
-V 

HOLD 
RGTR 

CRl12 

(B) 

CRI05 

.-
I-- ca 

"m a 

h" 

(8 

f---.. 
f---.. 

.----

1)!L '" ~ 
Za 
~~ 

~-::~ 
< 

'" 

....£!!.!.!..L 

CODe IDENT 

VIDEO 

~ 
TO 'FROM 

PRotESSOR 
DATA BUS 

o 

c 

B 

A 

VIDEO CONTROLLER (OABD) 115920 I_I ____ . ___ 1. _I 
BLOCK DIAGRAM ___ h , 

, 



o 
RCV DATA 

INTERNAL CARRIER 
MODEM 

DSR DR IVERS 
CTS AND 

RECE IVERS c--WlA~ATITTl~ 
RCV OATA SER I AL CR209 

CARRIER CHANNEL " 
CR212 OTR (TTL 

CHANNEL B 
OSR RS-232 INPUT CHANNEL A /'-CTS RECE IVERS INPUT 

CR109 'v-------

Z80A-S10 SER I AL INPUT/OUTPUT 

JMT OATA SERI AL 
CHANNEL A t----~--

JITS CHANNEL 
RS-232 HANNEL B OUTPUT 

DR IVERS OUTPUT DATA XMT ANO RCV 

CR209 ( OO-OJ) CLOCKS 

J r r ASC II/PLATO ~ I NTERF ACE 
AND CLOCK " INTERFACE LONG LINE 

INTERNAL SELECTION C~~~ A V"- ORl VER poe 
SW1 TCHES .R211, CR211 NO RECEIVE 

CR205 CR212 CR212 CR209 ~ 
1 f CR212 

KYBO PLATO 
DATA XMTR 

0 
N 
0-
~ 

C 
0 « 
0 

;2 
..1« 
::)0:: 
CC) 

CR205 CR20) 0« 
CR211 A v CR208 20 
CR400 CR209 

PLATO 

TOUCH A RCVR 

PANEL 
CR208 

DATA 
CR210 

CR211,212A 

! CR213,500 
INPUT 

MUX 
10 CR202 

" 
PARAL LEL 

SWI TCH CHANNEL 

~ (UPPER) CR203 

CR205 CR204 

O::~ 
"-10 
..10 
..1..1 om 
0:: 
I-
Z 
0 

N 0 

r 
!l];)IJ!tlL 

OATA 
ASCII/PLATO ~- CARR:i: BUS 

10 (BI-DIREC) COMM I-----~,-

sri TCH CR201 LEO RS-232 ~:TL 
(LOWER) REGI STER DRIVERS ~c~ 

CR204 AND V CLOCK 
CR205 

RE~:;~:RS ~M~I ~~' CR300 

1 ! CR212 SEC IMT OA 

EXTERNAL OSR 

SWITCHES I PR I RTS 
CR205 A 

INTERRUPT 
CR300 LOG I C SEC RTS 

CR206 
CR20) 

II 
S = STROBE 

CONTROL l ER G = GA IE 

STATUS 
CR202 

INTERRUPT 

! 
MASK 
CR206 

tttttttttttttf ! C-J MEMORY AND I/O CONTROL I I I 
(GATING ANO STROBES) A 0 

CR2D3 N 

.t. t N TO/FROM E VIOEO 
C LOG I C 

TIM ING T BOARO 
0 

I I 
R 

AJ1 

L 
CR003 

CONTROL ADDRESS OATA 
.lIll.QL 

OUT (00-15 ) ( OO-OJ) 

180A JJ - PROCESSOR 
CR200 

CONTROL 
IN 

1 1 
INTERRUPT L WAIT, RESET, 

CLOCK I 
CR200, CR204, CR206 

o 
5-16 62940007 



N 

201 

109 

201 

201 

201 

201 

BJ 

8J 

IJ 

IJ 

BJ 
BJ 
BJ 
IJ 
BJ 

J.!.::!4 

(fjj} 

~ 
~ 
~ 

~ 

\~~~ : 
1-37 
l-n ~ 
J.::!4) 
I~ 
~ 

201 
201 
201 
201 
201 
201 liJ 
201 

201 
201 
201 
201 
201 
201 
201 
201 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

:=l~ ) 
1-29 ~ 
~ 
:j~ ) 
~ 
~ 
~ 

+5'1 

t RIB, Ik, HI5 

B~::L2 
+5V 

t RIC, Ik, HI5 

L 
8J5-4 

OSC 
24 09S 

MHZ 
HI7 

-IEIORY REDUEST 

-ClR IEM III I 

-READ 

-REFRESH 

-II 

+AI4 

+A15 
+ 13 
+ 2 

II 
+AIO 
••• 0 
+AOI 

+A07 
+'06 
+'05 
+A04 
+A03 
• 
+AOI 
+ 

62940007 D 

13 I 12 
14SlS 
HISF 

8 

+51 

RIE 
I k 

HI5 
5 9 I 

146S 
Gl0 

13 8J5-3 
& II 

4 ''"111 ::> 1405 
12 GI70 ~140S S 

I 
I 

~'~ ~S 
+SA 

4 GI CA 
5 

I 
I 

2 10 
14SlS ~ 14&05 8 HISA 

Gin 

~ 
~ 

hW 

~S 4 HI3A 
+SBI 

~8 +SB 
I HI3B 
13 +>1 

2~ 

~ 
RIG 
I k 

GI7A HI5 (PUll-UP) RI-7 
7 

B +lUORY REOUEST 

lOS 19 +IEIORY ACT liE 

hfi~ 175S 
HI2B 

,8 -IUORY ACT I VE I R 

4 5 
2 co 1155 
, C 

HI2A -MUDRY WA I I I R 
+5V 

tR2H, Ik, 06 
,(PUlLc~P R2-B 

1 nEt I R RSIR 
52015 

C9 
+WRITE 4 co 2 
IRITE 

13~ 15 -REf ~Y'LE 
14 +R£f YU 

12 To-- In -I' 
+11 

5~ 7 
~ -AU 

'--- I AI4 

II~' 

~C 
~ 

JJ!f74 
13 coBIY- f 12 +REO lATCHED 
~2 115 I 'IB~19 AI3 
4~ AI2 

~16 All 

14~15 
AID 
A09 

~ AOB 
"'---'-

~ ':" 74lS:'4 
, BIB 

A07 
1:~;9 AUS 

4~5 105 
17~16 A04 
7~6 A03 
14~15 A02 
B~I. AOI 

I CO F 100 
&!L..-..L 

ADO .. 115 

(J 

A 

B 

CD 

0 

E 

F 

G 

,~ 

~ 

~ 
.,L 
~ 
)!!.. 
.L 

R 

(T' 

101, 107. 
I DB 

101, 102 

107, lOB 

101 

102 104 

104,106 

104, 109, 
112 

200 

104 

107 
107,112 
104 
104 
109 
104 

107 

104, I 07 

I 0 
N 

§ 
0-
:!l 

W 
00 
m~ 
~IX: Ow 
.~ 

:::IiE z 
~-
IX: 
(!)::;) 
~Q. 
-0 o • 

IX: 
0 0 
i=~ 
~...! 
:::liE...! 
wu 
:I:cn 
~O 

104,101,109,113 

5-17 • 



... 

N 

100 

100 

100 

1 

B 

5-18 

Q 

(PUll-UP) RI-J 

+91 

~ C HII A 
I R 6 

BJ5-1 I ~ 
+5V 

--?13~ "t R3IO '.H9 

1 CRI ,HI 0 HI4F HI4E 

30V 
Cl0l 

rf 
6V 
10% 

CR3,30V,HI3 Hl1 

Rl1 
lk 

.". Gl B 

-5V 

+9BI 

Q 

o 

I 0 ..------, 9 

H+t~o m;r 
~B 

~6 5 HIOA 

3!@D 10 1;3S B 

13 HIOB 

+5V 

t R1G.lk,06 

o 

lOS 9 

---,!,l GJ 143S 
1 G H98 

~ GK 
4 R J 

I 
~ 

5 1 ~s 
,....-,l GJ 14JS 

1 G H9A 

~ ~K ,6 

I ~ 

4 5 I 
I ~~J -

143S 
1 G HBA 

rJ; ~K 6 

I 
~ 

~rs- 91 

~ GJ 143S 

12 G: H8B 

liT. R ~ 
I~ 

~~~ 
~ GJ 143S 

1 G HJA 

~~K ~ 
l~ 

~S sl 
rtr-;: GJ 143S 

I G HJ8 
11 GK 
Ii"4.: R p..L 

I -

~S 5 1 

--j"- JG 14JS 
H6A nt GK , 

15 f>-L-
I -

~S- ~ 
rn- Gi ~:;S 
~ GK 

R f>2-
I~ 

-PO RESET A 

-PO RESET 

-TJ 

+ T6 

- T6 

- T5 

+ 14 

+11 

+11 

(PUll-UP) R1-J 

AH 101 

~ 0 
Q N 

AJ 106. I 08 
w 0-o .,., 
8 ~ 

C 
III 

'" 0 ·z 
~-",'" a::::I: 

101 I.!)U AK 

"'I.!) 
O~ 
U~ 

103 j::1-

"'I-~O 

101 ~C 
U 

Al 

AM 
CJ) 

AN 111 

P 103 

A 104 

AR 103.104 

IS 101 

ct 

62940007 

N 



N 

u 

r-___________________________ .c.+.:.:�2:..::::MH::z __ -<AT 104,105 10~9 
II 

GI 243S 13 
G H5B 

I 

}--~Lill~~-_.~1_-~~R 1~---------------------------~1~2~M~H~Z--~AU 104,105 
GK 

I R 7 --

l 4_ 

4 ~5 '-3 S 
L-~W\~,,+++--___'_-.!.bf3 '~J 243S L......Y> G~ ~:~S 

I G H6A ~2 GK 
~-+-",.LlGK 6 IS~!...L-

R 

t-_______________ -+_~--~10~;_-~~9--------~+~4~M~H~I-~:~2 200 

t--..,.:.I!..jl ~J 243S 
L---jI--__ lLo!I3!>b"G H4B 

I GK 

t-~-----------------------------~--~"~~~~ 

I C H3A 6 12 I CO 175S ~4: ~IO 175sD ~l 
1 ~ I II\.::C H3B 

CD~~+M~E~M~R~EO~U~ES~7_~~~---__ ,----~-------+--~-21~3~,I ~~B------~----~-·U·A~IT-~ 
100 Eo L--.. ~ AA 

II I -,AIT 
109 

UBS 13 STAn AV L-_______________ .:.:12~F30 109 

10 S 1 
~~~---.:.:16~--~ri==~================================================:;l=f=r-4f{~IGI~[C,~ 175LS I 01 ~ 13 R G4B ~J!B_.::;U!!.'!N~BL~A~N~~ __ ~ I.... I' 103 

Q 

62940007 

15fT2-;Y 
I 64 

32 
16 A255 

~-4-+------~irlB AOiffi 

r-----< ,6Cjz~T 9 R C RGTR 13U 
~&IF 520lS 

.,k-c.J, 12 G5 10 +L UN8LAN~ 
-=- ~:~:23 ~t..:..:~'-':'::"==~--<AX 103 

S8 5 eD , 6 -F CLOC~ 
Af 9 p..1L---.:.....:=~--<AY 103,105 

t=:=trJ-Af 10 ~mr-- EARLY L SYNC 

I Aft- 12 4CO 2. +LVN 'Jlf,.( t===iA~f~"c===~~_'_fc~-_1~~~~~~t:==:~~1 112 ~. L SYNC ~ 105,112 
'---- "II..J !12 

~4;~~C.0 175LS 5 
C G4A 

~--~_~I~R 6 
I 

L--~~I----T::~~B I 
L..----1I-++--.:.:g:-ler 

+CT2 
-C12 ~ 103 

+CTI 4D 104 
BE 103 

-CTO 
~ 104 +CTO 
~ 103 

(,) 

N 

~ 

5-19 



Q o 

102 u.)--=-UH=ll:.:A~NK~ ______________________ ~:n 10 +UNBlANK VIDEO 

I--'-''------------'=='-'-='---{BH 1 04,105 

r==t~======~1~3----~-------------------~+~l21:9-~ r BJ 105 

105 CJ)--=-:::lA:,::S!,.T .:.l.:.:1 N:!:.E ________ .... f-..... -I 

101 Ay}--=-LF -"C",lo",C,,-K -------~H+---<,P--l> 

1 05 CE)--l.(!.!PU:!:.l=:l-~U",P),-~R1",-"-5-___ It-t-r---'-"l~ __ _ 

N 

105 
1 

105 11 
11 105 

105 

(11) 

101 AX 
+l UNBlANK 

-ClR PROC WINDOW 101 AP +T4 
BP 104 

+CT2 
101 BC 

+T6 +SET OM START 
BO 104 101 

-SET ON START 
BR 104 

101 
+CTI 

BE 

-(CIl. Tl 
+11 BS 104 

101 AR 

... 11 
+CTO 

101 BG 

5-20 
o 

62940007 
m 



... 

N 

102 

102 

106 

103 

101 
102 

101 
102 

103 
100 

103 

103 

103 

I DB 

100 

107 

100 

100 

100 

100 

100 

101 

100 

® -CTO 

80 
-GT2 

® ~VIOEO 0lSA8LE 

@ 'UN8LANk V IDEO 

'Ti AR 
~ 12 MHZ 

AU 

AD 
'T2 
+12 lUtZ 

AT 

CT1 .11 
8S 

PULL~UP R2-8 
H 

BP 
CLR PROC I I NOOW 

'SET OM START 

-SET OM START 

-OM TB 

F 
+IU ACT I VE 

DB 
- PM T8 

R 
'REO LATCHED 

L 
REF CYCLE 

• 'REF CYCLE 

'MEMORY REDUEST 

'.1 

0 
-ROM READ 

AOO" 115 
p 

Q 

62940007 D 

10 

4 S 5 

, CO 1155 
3 C EBA 

1 R 

+OM REO \ 1 
10 9 

12 ~O 
115,S[ II C EBB B 

13 R 

10 9 

LfH~o 1155 [ 
II C El8 B 13 L-

4 S 15 

-------Heo 175S 
C ElA 

I R 

~MRlJll 

, ~O 175sL 
3 C ESA 

R 6 
~ 

10 

I ~O 115Sf 9.~ II C E68 
}OliLS L. 13 "'"R 
lO~ ~ 

13 '" 
Jill 12 140LS 

F60 

~ 
148S 4 

AI5 6 811B 

3 11 ~ 7 2~563S 6 9 
BIIA 4 All 5 10 

:ii 4 \I 

3~NC 
AI4 3 4 2~NC 
AI3 2 2 I~C AI2 I I o 15 

+ 
'------siI3, 81 0 RIlE, Uk, l"Ii189 6 

4 --v-RIIO,Uk,lJ1IW,89 5 
r<"-3"""V" 

RII C, 3,3",/81,B9 4 ,.,. 
RlIB, 3, 3k, 1J11I, 89 13 

2'-' 

I I 

R12, U", /41, 89 

(.) 

~ 1 140S 
FBA 

~ I II 
13 1405 

BBD 

I 

12 
1 13 J 148S 

11 8110 I 
'----' 

ROM 
SELECT 
SI I TeHES 

L;.o~ i. 2116LS 
A9 

4 8 
5 
6 

't=ffi 
L--

-LOAD EVEN 81TS 
8T 105 

~LOAO 000 81 TS (iii) 105 

'PROC WINDOW 
8V 109 

PROC OM CYCLE 
BI 106, 109 

'PRoe OM CYCLE 
8X lOB, \12 

'DM START @ 108 

'PM START 
8Z 107 

~(~REF.A~ 
107 

-(ROM' REF) 

-ROM 1 SElECT 
ROM "LECT 

-HUM " 
ROM 4 SELECT 

~ROM 0 SElECT 

+ROM SElECT 

-ill 
~ -lli 

CD 

-(I) 

101 

113 
113 
113 
113 

113 

109 

5-21 



101 AT 

104 BU 

111 

101 AU 

5-22 

Q o 

+11 MHZ 

~LOAO ODD BITS 

-+D BIT 00 .... 15 

15 
13 
11 

7 
05 
3 

01 

~Il MHZ 

~ _____________ +_V_I_ oE_O_, CD 111 

1>I!-______ ~~V~10=E7~ 005 

~)..!!lli 005 

-~~~---------------------------l~~ & .~6 __ ~ ___ -------=Z)~3 §liB1 -l SYNC 8J2-4 
f- 4 143S t"' ~~ 

5 B2A .l-
005 

005 

c o co 

~F SYNC ~ 

~r-lli=-5 

(PULL··UPI R1E 
CE 

~F SYNC 
CG 

+LAST 1I NE 
CH 

~LAST 1I NE 
CJ 

005 
005 

103. 106. III 

106.111 

I DB 

103 

62940007 



~,.;+O.W .. R .. 0 .. 0 ._ ... 0.7 __ @(!C~R 110 112 - +0 BUS CO ... 01 ~-~~~G: 
7 ,1,11~~~s 

~~O"~, __________________________ ~--------~2~1 I ~4------0~7,/. 

06 r-+- 0 EI7 06 
1'~ __________________________ _r------_r~5~~~J------~,. 

6 0 Ell 
05 -nr~~IZ~----0~5~ 1'~---------------------------r-------r~13~0 EI7 

1'_04 ____________________________ ~----~~~11~~~9-------0-4-'. 

~e-2-~ 4 03 
1'-0-2---------------------------r------~~~~3~: Fil ~------~'. 
1' ____________________________ _r------_r-~5~~------O-2-'. 

1'~0~1 __________________________ _r------~~~~16~1~~12L---~0~I_1I 
~: FI7 

'-O~O __________________________ _+------_+_+I~I ~~9------00~ 
~~ 0 FI7 

03 

4 S 

~:jitib:::L==:~====~======~tCO 175LS 3 C 05A 
I R 

0-----------t~4---'--"I f4A :~2D:LS 3 

10 9 

~~---------------+~hf.f--"'1~0. 175LSC 
II C D5B 

13 R B 

~'z~ ~D 115LSl ~12~ ~ 
C 85A 148LS 13 

)----!"'--'-'-'''-''''''-''--------------------<t-l.I-'''I ~ R f>JI-S -IH--,-I '--II C4D 

...... ___________ +-+--____ -+"'1 O,:!,! ]..!9~ _________ -V'-'I.::DE~D:..:D:.:I.::S::AB:::.LE~_{CT 104 

HH~D 173lSI 
}-~~~---------------------------_+------------+_~--------til~~C 858 I 

~ 

107 

...... ----4~2RCD 175LS 5 
~~~~----------------------------_+------------~~--_7.3Y>,C C5A 

...... ~~I~NR ~6~~, ______________________ ~~~ __ _{ -BULK liE 
CU 

-...:;;;;J 

-CLR DA RGTR 
CV 

+BULK BUSY ~I t :jI4~LS~ ~~S--------------~~~~~ 
1----'-----------+_2'-"'1.. F6B 

-"" .>I"L @ 
~II 

~...:-~D~IS!!:P!:.!LA~Y-!M!:.EM~IR~0!!:B:!.15"--------------------------------------____ +1..:. 11=-22J:>j J .. "~~~~k~SS t 1-"'-----... :-l,~hS ~3!.....:IL.liJIII=IL--{1:Y) 
10~ 

-iii 1ft 00-07 
-DISPLAY MEl WR ~O-OJ ~-;}~hS ~~ 

107 @).-=::.:.:::...::::...::.:...::=~------------------------,_"1~ L 140LS 6 

~~,~~T2~------------------------------------------------------------------------+-~4~CJB ~!.....~~~!.....~ C 
lOB EV 

NOT{: 

& CONTROL BLOCK INPUTS ARE SHOWN ONLY ONCE. BUT ARE CONNECTED 
I DENT I CULY TO MUX LOCATED AT E IJ & flL 

o 

I DB 

109 

108 

202 

110 

110 

62940007 D 5-23 • 



• 

100 
100 

100 

104 

100 

100 

104 

100 

10 0 

~ 

I 

@ 

CD 

<D 

S 

4r 
4....., 

10 
10 

10 4""" 
""" 

+DB 
+REO LATCHED 

+01 

+PM START 

AI4 

+IRI TE 

(ROM+REf ) 

, 

-WRITE 

+AOO + AI5 

+MEM ACTIVE 
- f eAI5 

-PRDC OM CYCLE 

10 o m (PULL-UP) R2H -

204 BlI-2D) - ROM ENABLE 

5-24 

9i 
'~ 520S 

08 

0 

~ rco- 3 

~ reo- IT=: 
12~fl 

9~ 
llil 520S 

07 

t---"l CO • II 

........J. rco- iL--
'~~f,-

13 J-co""- I; 

~ J 

AI4 

AI3 
A06 
AI2 

.A05 
All 
A04 

AID 
A03 
109 
A02 
AOB 
AOI 
A07 

_ADO 

109 

3 I 4 
146LS 

HI6B 

o 

2~ IJlm 3 

~ 

r-4iJ10 
-PM RAS HI 

8 ICW 

-PM T8 

5 
I -PM RAS LO 

6 
148S 
C4B 

II & 
-PM CAS HI 

~8 B7B 

Ll & 
~j2 

-PM CAS LO 

B7C 

~,---

& 
" -PM WR lIE HI 

t±::i ms 

Lit ~ & 8 -PM WR ITE .LO 
13 143S 

-10. D9B 
~ 

'rJ 15 GO 

MUX 
-= & IB9LS 

14 I I 12 06 

o BI2 
2 ~4 05 
3 
~7 5 04 

6 

+T-
2 ~4 I I 

03 

o BI3 
~ 112 02 

~ 5 I I 7 01 

o BI3 
II r;--J 00 

10~ 

+PMA 00 + 06 

3 2 +Y G3 
13 I Gr I 

t-oEMiiX' 
525lS 
06 

I I 4 -OM RO OB-15 
2 5 OM RO 00-07 -'. I ~NC 
0 tfr"NC 

15 I---j" t"-rr Nt 

~ 2 lli NC I -DISPLAY MEM IR DB-15 
0 9 -0 I SPLAY MEM WR 00-07 

'---

~ 12 143S B 

:~ C2B 

-ROM READ 

NOTE: 

.&. CONTROL BLOCK I NPUTS ARE SHOIN ONLY ONCE, BUT ARE 
CONNECTED IDENTICALLY TO NUX AT BI2 & B13. 

OA 

08 

~ 

00 

DE 

-® 

OG 

OH 

~ 
-® 

~ 
~ 

DL 

III 

104 

III 

III 

III 

III 

III 

III 

112 
112 

106 
106 

104 

i o _N 
w 0-
o It') 
8~ 

cC) 
m~ 
ct:!: 
O~f= 

~>-
It: It: 
(lIO 
ct:!: _w 
c:!: 

~~ 
~(/) 
2(/) 
WW 
Z(.) 

~~ 
Q. 

62940007 D 



106 

105 

106 

I D. 

100 
101 

100 

104 

@ 

CH 

@} 

ex 

~ 
\!V 

A 

8Y 

Q 

-CLR OA RGTR 

+LAST LINE 

-8ULK W E 

+PROC OM CYCLE 

+B8 
PO RESET 

+SA 

+OM START 

62940007 

o 

9 ,........--, 

114~LS k B 
10 C3C 

1"" 

3 

19.J~J 

W 520S 
03 

CD 

~ teD- 2 

--2.. leD- l:,--6 
11~ 10 

II 
'---

,'~ 52 OS 
04 

4 CD :3 
------L.... CD tll--

,.Jl. co-- 10 
II 

5 CD fL-
-

o 

F9 -----j 10 

~' 74LS39 
11 

I 
r-4-lf GI18 

II 12 +1 
140LS I R 13 N C30 

t--r6 1 
~4 

~3 

~ 7 4L S393 

~ GilA 1 +, 
R 

r---' 1 rio >------tIl 

B T 4lS39 

~ ,G118 11~1 

r- 61 -5 

[ 4 ~3 

~ 74LS39 
& I I GI2A ] 

148LS L----4 ' F3A L...-

12,..-----, 

~13 
II E30 

1r-r o 148S 1.-1 
. 3~ 

& I ~ 1 148S 
C4A 

9 J 1:8S liD 
8 E3C 

6 ,-----., 

]1;8S l4 
5 E38 

+DA on .. 14 

14 
13 
11 

II ,. 
09 
8 

07 
06 
05 
D~ 

03 

02 
01 
00 

+OM 17 

OM T5 

-OM CAS 08-15 

-OM CAS 00-07 

-OM T8 

+OM T2 
_DM 

+ -OM 12. OM T8 

-OM RAS 08-15 

-OM RAS 00-07 

OY 

IP 

ER 

ES 

ET 

EU 

EV 
EW 

@ 

EY 

EZ 

109 

109.112 

106.112 

110 

110 

104 

106 

109 

109 

110 

110 

5-25 



• 

104 
lOB 

100 

lOB 

106 

100 

104 

102 

102 
100 
lOB 
lOB 

104 

~ ~ 
-2.-
(DY 

CS 

N 

AA 

m EP 
EX 

OW 

5-26 

Q 

+PROC WI NOOW 
-OM T2 

'-AOO_ AI5 

+OA 00 .... 14 

13 
06 

11 
05 

II 
04 

10 
,03 

09 

02 

OB 
01 

07 
00 

14 

-II 

+ROI SELECT 

+WAI T 

-WAIT STATE 
MEM ACT I VE 

+DM T7 
+ -OM T2· DM TB 

-PRDC DM CYCLE 

c 

AOB 
AOI 

A07 
AOO 

AD. 
A 14 

A05 
AI3 

A04 
A 

A03 
All 

A02 
AIO 

I 
& 

3 
2J'40LS 

F6A 

AI5 

I I 
3 

2 J'40LS 
C3A 

o 

'~ 14~0 
t MUI 

50Bl S 
+OIA 00 _ 06 

(fA) 
GI3 

3 3 I 

110 

4 
: 7 5 06 

6 
0 

~ ~ 
11 
II ; 9 05 

10 0 

~~ 
-=-

!~ '~ NUl 
50BlS 
614 

; 3 I 

5 ~ 7 04 

r+;-;-0 

,~ 
II 1 9 03 
10 I 

~~ 
-=-

l-Y 
1 1 63 
H, GO 

MUX 
50BlS 
GI5 

13 3 
11 2 

I 

I I 9 01 

10 

---t1} 
0 

~ 
5 2 7 01 
6 I 

t-f-!-~ 
-=-

~ 1 2 G3 

14~ 
50BlS 

13 GIS 

11 3 I 

I 
1 

9 00 
I 

10 
0 

~ ~ 
2 
I 
0 

'-----
-@) 106 

1 I-YG3 

"~ 50BL S 
83 d.± 3 I 

II ; 9 6~ 

, : 5 0 
14hs l4 -CLR MEM WI I T 

FH 
5 Fa8 

100 

3~ 
1 

~: 
7 

I 
-

o 
62940007 



N 

109 

loa 
108 

106 

loa 
loa 

106 

106 

Q 

+ OMA 00 06 + -

EY 
-OM RAS OH5 
-OM CAS 08-15 

ES 

® 
-OM WR 08-15 

@ -OM RAS 00-01 
-uo c" uu-uJ 

lID 

-OM WR 00-07 
Cl 

+OWR 00 + D) 
(GR 

NOTES: 

& 

& 

c 
62940007 B 

(J 

t9 t8 
K+' 06 13 

~ 8191 
OS 10 4096 
04 1\ ~ 1048 Cl0 
03 rclo 101< 

till:: 511 rrn 156 
OS rcw 118 

- ~ 64AIS383 

- ~ 31100000 
CIO 16 
iCIii"' 8 
IftD 4 
W- 1 
~I 

4 b--
I & Cl 

~ 
f--

& Cl L 
& I>C3 

L.-t. 

&1 MEN 

r 4116 

OJ 1 F9 14 
06 1 FlO 14 

los 1 Fl1 
1o, , 
10' , 

F13 14 
101 2 f14 
101 2 , , 14 

on , 
Ib 

t s t 
'Si9 'fl; 

x+, 
0 

~ 8191 
.05 4096 
.04 ~ 

03 12 ~ 2048 

.02 rill- 1024 

.01 7 ~ 511 

.00 5 ~ 256 

g 118AI638 
- ~ 64 100-0 

- ~ 31 
- ~ 16 

~ a 
~ 4 

rill- 1 
Cl0 i 

4 b--
15. & Cl 

~ 
r-- f-cl ~& 
F--

& f>c3 

L-br---

&l MEM 

r 1 
4116 

07 2 
E9 

06 1 
05 2 
04 
03 2 
0 , 
on 2 

J6 

CONTROL BLOCK I NPUTS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
IDENTICAllY TO MEM LOCATED AT F9 THROunH f16. 

CONTROL BLOCK I NPUTS ARE SHOWN ONLY ONCE, BUT ARE CONNECTED 
IDENTICAllY TO MEN LOCATED AT E9 THROUGH E16 

(.) 

1 14 

Ell 
E12 1 

14 E13 
4 

E15 
EI6 14 

-tv' 

.. 
~ 0 

N 
0-

0 

8 ~ 

a 
CD 

'" 0>-
"0: 

:::Eo 
"':::E 
O:w 
~:::E 
o~ 

15 
14 
13 
11 

o...J 
-Q. 

!;i!!.? 
:::Eo 
w 
~ 
0 

1\ 
10 

(/) 
N 

09 
08 

07 
06 
05 
u4 
03 
02 
UI 

00 

+OM OUT 00 + 15 
T' 112 

5--27 



po 

N 

Q o 

+PMA 00 .. 06 
107 ~@l:H ,..---------, 

107 

13 X +y 
.'-.;;:~;----:-:1 O;-,-.----igg.. 81 92 
1'--704"---------,1::-1 -'-"<H---j~ 4096 

03 12 ~ 2048 
.'-';;02;---:6C'-<1>-+-++----i.gg., 1 024 
.'-"'0;-1 --.,7,-'..,--+-++----i~ 512 

I'--"OO,,++-H--+-++----i#t- ; ~: 
-~ 64 A1 6383 
~ C1 0 32 ACCCCO '-----rgg:: 16 

~8 
~4 

L~~~~~~~~~~~~~ 2 fill- 1 

107 00 
)--_"'~:'-"';:"-:--'::.:.:---------r------:1-:-5.L4 '---''I>~ C1 

~~C2 
~r-

-PM WRIlE HI 3 & I>C3 
107 or)--"'--"'''-'-'--''-'------II------'1--j---.J_--.J 

L-..t, 1 MEM & 4116 

107 

107 

107 

112 

07 
06 
05 
04 
03 
02 
01 
00 

2 010 
011 
012 
013 
014 
01 ; 
016 
017 

*16 11 

-tv 

14 

14 
14 
14 
14 
14 

+511 +12V 

-t9 t8 
06 13 X .. Y 

.'-"'05'-----:-:10,--"' .... ---i~ 8192 
• '-7"----,-:-"'-tH---lJrffi-:;ZO 4 096 

03 12 'ill-: ;::: 
02 6 

·'-"'1;--:7:-'-1H--+-++----i~ ;:: 

~ 128 
-~ 64A16383 

'------ 0 32-----

'-----~ :6 AOOO 
100 

~4 
~----~~ : 

roc')-_-=PM~RA~S~L.,,0-----__ r_-----__:_:-4~-~~ @ -PM CAS LO 15 & C1 

It=!~ C2 

-PM WRIlE LO ~ & I>C3 
OG)-~~~~'-----~-------~-_1 

L-..t, f--l ME M 

GO 
+0 BUS 00 .. 07 

NOTES: 

.&. 
A1 

07 
06 
05 
04 
03 
02 
01 
00 

A1 4116 

2 Cl0 
2 CI1 
2 C12 
2 C13 
1 C14 

C15 
Cl6 

7 

r 
14 
14 
14 

14 

CONTROL BLOCK INPUTS ARE SHOWN ONLY ONCE. BUT ARE CONNECTED 
IDENTICALLY TO MEM LOCATED AT 010 THROUGH 017. 

CONTROL 8LOCK I NPUTS ARE SHOWN ONLY ONCE. BUT ARE CONNECTED 
IDENTICALLY TO MEM LOCATED AT Cl0 THROUGH C17. 

11. MEMORY 010 THROUGH 017 I S OPT 10NAL. 

o o 
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lD 

07 
06 
05 
04 
03 

"' 01 
DO 

07 
06 
05 
1M 
03 
02 
01 
00 

"' ____ .+iiPMioii°UiiT.OiiiO ... _Oii7 ___ -::'f"'~Ai) 112 

ct 

62940007 B 



... 

N 

108 

liD 

1 DB 

104 

106 

IDS 

111 

113 

100 
100 

102 

105 
105 
102 

102 

101 

105 

® 
\,....J 

® 
® 

ex 

(SB 

(G' 
ill 

~ 

'=-' 

11 

-OM T' 

+OM OUT 00 .. I. 

+OM Tl 

+PROC OM CYCLE 

OM RO 08 11 

OM RO 00 OJ 

+PM OUT 00 .. QJ 

+ROM 00" 07 

.. MEM ACTIVE 

+l SYNC 

R2 5 

-EARLY l SYNC 

-T5 

c 
62940007 B 

I. 
14 
13 
12 
II 
10 
09 
08 
OJ 
OS 

05 
04 

03 
02 
01 
00 

-I 

L::I 

4 S 

o 

~ o f 

RGTR 
-=- A1. 74lS374 

13 12 15 
14~1O 14 
~16 13 
IB~19 12 
B~9 II 

~~S 10 
09 

3~2 OB t CD 618 OJ 
:!~:; OS 
1-l~S 5 

18 Toiiii' 04 

8~9 Uj 

J~6 02 
4~5 01 

3m-m-r 2 UU 

~ 

4~-

14~lS ks 
5 C3B 

10 
14 
13 
12 
II 
10 
09 
OB 

07 
OS 
05 
04 
03 

.lIT 
01 
00 

..... , 

07 
06 
05 
04 
03 
02 
01 
00 

4 & 

• 5 1140lS 
6 

~BIB 

RB, h, 61 

NOTE' 

.11 CONTROL BLOCK I NPUTS ARE SHOWN ONLY ONCE, BUT 
ARE CONNECTED IDENTICAllY TO RGTR lOCATED AT EIB 
& GIB. 

~ 
-;J.O' f 

R.fR 
J4lSlJ4 

018 
OJ 18 CO f 19 

17~IS OS 
14 !fr---i 10 O. 

CO f 12 04 
3To----i2 03 

; CO f 
02 
01 

B~9 00 

~ 
I D , 

.0' f 

RGTR 
J4'tS?J4 

OJ 
:~~:: OS 
14~1O O. 
13~12 04 
3 r¥o--t 2 03 
4 r¥o---r 5 02 

J To---i" S 01 

8~9 00 

.oil' +0 6US 00 .. OJ 
GO 

+06ITOO .. 1O 
~ 

'--' 

'~-"J & Fl .... 

~ 74lS145 
BI8 - +001 - 2 I 2 

18 - ~9 - 3 1 17 - +006 ) BII-4B - 4~ 16 - +005 ~7 - 5~ 10 - +004 ~ ..- S T---t 14 ---- +003 )BII-40 - 7~ 12 - +002 ~4 - B~ 13 - +001 ) BII-43 - 9~ II - +000 )BII-42 

I +000 ~ 
+001 

~ "'002 

+5V 

R5, S60. B4 

+5V 

10S.111 

105 

101 
101 
101 
101 
101 
101 
101 
201 
lOS 
IDS 
IDS 

10 R7 330 8S 
~----~~~----------------------~gU1~J-~L-__ .-__ ~~~~ ____________ ~~ 003 

64 .---______ ~» 614-2 003 

~ 
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... 

-

-

c I (.) 

'""'+Yr-
11/..,1,,11,..-_-:;2'-;:11 I ; ir8 ' 

1I/~-=i~;----ilm9 ;:;4 
1/-,:Ac:-0B;.-_-:2'Tl256 

1I/-'::"'~:;----.i2 :: 0 

I l..--iir '"'7----71 3 2 A~D9~ 
11/,'",.;.. U· __ ---,.ll 6 AO 000 
IL--n;; 'U' __ -i! B 
IL--rAUm-' __ ~ 4 

1/""Tl\".-------.l 2 

-ROM 4 SElECT Il..-..:A=O --'18;;--'11 

X~~~~~-------I----~--_-~~~lNJ f 

2732 
A 17 07 

f-----riArJ-l--+.!CI!,-6?..--_ -_ ---,!!~06C.lio 

104 

104 Q} ROM 3 SElECT 

f--------TI I 5 05 
~ijfhl;.4 _-:0~4 .... 1 
t------ii' 1-.:.:11 3;-_.0;;03;..,.. 
I------Tr !--;,11;,-_.;:02:..,.. 
~~I~o_-:O~I,~ 
r-----rrJ....::--9 _-=.:00:..... 
~ 

.4 II rx:;:y -
11/-"",----"72::-11 2048 
11/-,-,-:",---_---'-1 "-19 I 024 
1/.:;.'0"'9:-_--',1~2 517 

..... 7::"'~i-----'-2Tl; m 

..... 7:0"'0~i---'i-l3 :; !m~ 

..,. . ..,., 'U • .--__ ..;.I4 18 AOoOO 

Il..-'i: ";;;"'02i---~8 ! 
1I/~',------i11 i' 

'DO 8 I 
ROM 2 SElECT 18 t--::-104 V }--=!JU~~"--______ • ___ .-!-"--b-;2"'O-"'l & F 

~ rM[ 2732 
,14 

17 07 
~l-:-i18i--~06~1 
f-----4f I 5 05 

~ttj4t:::::::::-u4~tJ 
~l--:"13;-_.;;;:..,03.1 2! II -W 

'100 (IS )oI.+A.0.0.+ .. '.15 _______ , 

104 
-ROM I SElECT 

104 Y ROM ° SELECT 

c I u 
5-30 

+ 

rr:;yr­
I';;:A 1,,1 __ --;:.2 ir/I 204 B 
I':;,A I~O __ --:,";....I I 024 
.~ 22 512 

I'.;:;Ao~8 __ ~256 

=~.~: ':U~58J::::::::::::::::::q,:r ~4Q~~ 
=~i: :~43::::::::::::::::::tJ~ : 8 AOOOO 
I'.:;;AO;;2 ___ ;....I6 4 

A I 7 2 
AOO 8 I 

h,-
r--.2.'1l;,w.::>l & f 

2732 * f[ AI6 17 07 
t::=kFi l-;-i;LS--V,,'1 
f------Tr- hiI5i-_;;;05;-r1 l If 1-';; 141 ~i--;r;::i--1I 
r-------* 1-;,:-1 U--"oW/io 
~I-'--"'-'-"'. 

I'~A~I~I __ ~"~X~Y 
I'--:A;.;I;.0 __ -;1~9 1024 

,--;A",0*-9 __ -,\2~2 51 2 
A08 23 256 I 

=~::::~ :~;: :::::::::::::::ijl :i 8 
.,-:;:;00;:;.54----::-14 ~i ~~~~~ 

A03 5 B 
A02 8 4 
AU, 7 2 

I'-...:A:.::::..OO_--=~ I 

~~~F 1m 
17 07 

6 
r----Tr-I-i-I 5;-_;;;05;--'1 f-------iiT I 4 04 

~IU 01 

~ 1--,--"_--,,"00;--'1 

x+vr­
I'.:;.A;.;II.--_--+21;rl2 04 8 

1~~"~=j;19~ 1024 22 512 
A08 23 256 

I~A~07C==dl 128 A08 I 84 

I'.:;A~05i---:;-J3 32 Am~ 
I'.:;A;.04r-__ ~4 16 AOOOO 

A03 , 8 
A02 8 4 

"-.:;;;;. __ --;..J2 
ADO I 

JL --r- f 

* r[. 2732 
814 17 07 

~h-;18:----"'06;--'1 
~l-Ti15i--;;;05~ 
~1--'"14'--;;;04;-r1 

~ 13 03 

I 

tROM 00 ...... 07 

I 

G 8 112 

c 
CD 
et 
O~ 
-0 

~o:: 
etW 
a:: 
C)C 
et W 
-~ 
c~ 
uet _0:: 
~C) 
etO 
~o:: 
wO­
~ 

~ 

c:( 

62940007 
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M 
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4 3 .. 2 

KI.HI5 
PIN 51110100 +12V 1~~)-lil.::I t • • • 0'1 • • • • • , N ~) 

'" ",., ... .',"',"" - §>-O"-3 o _ 
D , " .. "., ",' >-!'C' o I' - , , .. ,' '" .. , ",., o ,,\'.':~ " .. ".. ,.. '" '" I "'. ; ",., 

-.I • _ '" '" " ,~ ." 
.ill t 1''' I " I'" I I I I I ~ :::" 

t:I 8l~s ~AI .- ~. "l#> >-"''' ... " > ">-"B 

~ TTl TiT roo W~ '.. ! ! ! !,,'".. "" ,.. ", >-!\\' T iii r.. m roo r" . )--ill.:: 10 
i T i r.. roo r" BlJ:-4W t r CI i cd e, T e, L. L, e, eo ra e," CI 8&4 ... 

B 

8~ 

1 C83 C8C 
CB5 C86 C8l CB8 C89 C90 C91 C92 C93 C9A C95 C9S cal C98 C99 ClOD 

~;~V' 22 
15V .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 

ill + ±20% ±20% CIO CI2 CIA CI6 DID 012 014 016 E9 Ell EI3 EI5 F9 Fl1 F13 FI5 
FIB BI8 

~J 

8l3-13» -12V )~Q 

II I 14&lS liD 
HI6E 

HI6e 

SPARES 

NOTES 

I. UNLESS OTHERWISE SPECIFIED. PDIER AND GROUND PINS OF 
INTEGRATED CIRCUITS ARE AS LISTED BEloi. 

14 PIN INTEGRATED cns: PIN 14' +5V, PIN 7' atlD, 
16 PIN INTEGRATED cns: PIN 16' +5V, PIN I' GND. 
24 PIN INTEGRATED CKTS: PIN 24 • +5V, PIN 12' GND, 

UNLESS OTHERWISE SPECIFIED AlL I CAPACITORS ARE t2D%. 

HI60 UNLESS OTHERIISE SPECIFIED AlL RESISTORS ARE 1/41 AND !5%. 

VI 
I 
w 
I-' 

.. 
4, UNLESS OTHERWISE NOTED AlL CIRCUITS ARE PART OF A OAIo 10ARo. 

VI DEO CONTROLLER MODULE 
OABD 

POWER ,GROUND, a DECOUPLING 

CODe IOENT 

15920 



U1 
I 

w 

"" 

o 

c 

~ 

"" \0 
,j:>. 

o 
o 
o 
-...] 

B 

4 3 .. 2 

14 MHZ - GA U1flJlJUUUlJUlJU1. 
-PO RESET ~ 

+TO ~ n n n n n n n~ __ __ 
+TI --.fl n n n ~ n n'--__ 
+T1 _--,n n n n n n n nL-_ 
+T3 _----'n n n n n n n ~ 
+T4 _---'n n n n n n n ~ 

+T5 __ ~n n n n n n n ~ 

+T6 ___ ----'n n n n ~ 
+TT Inn n n n n n rL 

+CT 0 I I 
+CT I ~---------'~~~---------
+CT 2 '-------------~ 
+CT 3 

CHARACTER COUNT 
--I 

+SlT OM START ~ n n n Jl n ~ 

+PROCESSOR WINDOW '---------------~~ 
+OISPLAY MEM CYCLE ~ 

+PROCESSOR OM CYCLE ~ C ~ ~ ~ ~ ~ ~I -=- =- =- =- =- =- -, ____________ _ 

4 3 2 

VIDEO DOT TIMING, 
CHARACTER TIMING AND 

MEMORY WINDOWS 

CODE IDENT 

15920 

o 

c 

B 

A 



m 
IV 
\0 
.&:=0 
0 
0 
0 
-..l 

() 

U'1 
I 
w 
w 

0 

CI 

B 

~ 

4 

-T6 

CHARACTER COUNT 

+L UNBLANK (G5-10) 

o MEM REfERENCES 

LOAD EVEN 'ODD 81 TS 

PROCESSOR WINDOWS 

VIDEO OUT 

L SYNC 

-F CLOCK 

-F CLOCK 

LINE COUNT (60 HZ) 

LINE COUNT (.0 HZ) 

V IDEO FIElD 

F SYNC 

I I I I I I I 

84 I B. 186 187 I 0 I 1 I 2 I 3 I 4 

I I 1 r-T 

II I II 

I I I n 
I 

I I I I I I I I I 

.66 1367 lass 1569 I 01 1 1 2 T 3 r 4 

68116821683168410 II 121314 

I 

3 + 2 

LINE TIMING 

59160161 162 163 164L6. 166167 16816917017117217317417.176177 1781791801611821831841851861 

I 

I I 

JL II 

I I I I I I I I I I I 

I 

I 

fiElD TIMING 

I I I I I I. I I I I I I I I I I I 

5081509151'01,11 151215131.141 1528T529T3301531153215331.34 Im Iml 

5081.091510 1511 1312131iT514T 1562 T383T584 T3831'861387I m 15891590 I 

I 

I 1 

I I , I 

I 

I 

, 
I 

L 

I.' , 

I I 

I I I I I I I 

5661567 lass 1m I 0 I I I 2 I 

68116821683168410 I I I 2 I 

I 

I I 

1 

LINE TIMING 
CODE IDENT 

15920 
FIELD (50/60 HZ) TI MING 

I 



U1 
I 
w 
~ 

c 

B 

O'\~ 
I\) 

\0 
~ 
o 
o 
o 
....:J 

01 

4 

241HZ - 9A 

+oM START 

+PRoC 01 CYCLE 

+01 TO (04-7) 

+oM T2 (04-10) 

+01 T3 (03-10) 

+oM T5 (03-7) 

+oM TS (04-15) 

+oM T7 (D3-2) 

+oM TB (04-2) 

-OM RAS 

OM ADDRESS II NES 

-OM CAS 

OM DATA OUT 

DATA LATCH r 

DATA LATCH II 

-LOAD EVEN BITS 

-LOAD DOD BITS 

SHIFT RGTR DATA EVEN 

SH I FT RGTR DATA DOD 

VIDEO OUT 

3 2 

--.-J D 

~ L-
~~r--l I 

l I r-I~ __ ~ 
l I r--l L-
I I I I r--l I I I L-
---, I I I r--l I I I L 
--, I I r--l L c 
I r--l L 

~--'C---,II II II II IL 
__ ><==X ><==X x=:x=x=x >e=::x X .X== 

~~--,r--l r--l II ~ I 
------<(7) raJ (C) (0) G) (f)...-.... 

B 
--T-----···-- -c --1 

u .~ -U- -------U--·-- --U 

J : u :mu u ---------u 
lAD IA2IA4IASIA8fA10lAi2fAl;:r- B (EVEN)_.I _ 0 (EVEN) ElEVEN, 

IA1IA3IA5IA7IA9IAl1lA13IA15I~--___ B_(Oo.o.>.. -- 0(000) J E,OOO, 

IAOIAIIA2IA3IA4IA5I16IA7~B~9~H~1I~~I.I.I~ --- B (0-15) _1 ____ 0 .l!::.1~) _ ... _.] E (0-15) 

A 

DISPLAY .MEMORY TIMING 

3 2 



t 

'5V 
R5S, 220, H3 R51, 22 H4 t 

T ' _T 'CLOCK r.;;'\ I r~)2:N2So1 r----------------------------'='----~ 

C04 
330f 
H2 

·'V Ra5 \~ 01 • 
~2 2k '---1 H3jll 

'--I 

102 rtJ.!.=!4>-__ .4,;,...::M::;HZ'-.......... ;CS-"i oJ '~6S f'0'-.... --...... ""1CLOCK 
fl30 

200 fP 
RI S (PUll-UP) 

+5V 

RIO 
33' 
E2 

) 7 NMI 

USED A!.!..::l4>------'-:!!6~US~RE~0~U=:ES~I_!_---------4----------'-'25!11j 0 REO 

20S EM )--------=-Jjl NIJ,ITEl."R""RU",IP-,-1 -+ __________ ---lI"""lS. I NI 

I 00 A 1.L:J.4>-------"-M ..... EMoID.LRY .. l!!iLT4-l"-'-"I 

-I 0 WAIT 13 J 2o\lS 
204 K )-----"-'--"---''''-'-'--+'''''''1 Hloo 

24. WI I I 

.--________ ---'2"'S---"'4 RESET 

007 (13) 
006 10) 
0"' 
004 
003 

""' 0"' 

ZOOA 
F7 

, +A15 ~ 
r4~-------------------------~+A~I~4----~~ 
~3~---------------------------~+~A~13~----{~ 
r.l~--------------------------------~.A~I~2----~~ 
~I~----------------------------------~+A~I~----~~ 

~4~0----------_---_----------------+~A~----__1~~; 
39 +AlIll 
16 'A06 

r.3~1----------------~+A~0~7-----<~ 
r.3~S--------------------------------~+A~0~S----__<~ 
r.1~5------------------------------~+A~0~5----~~ 
34 'A 4 r. 
r.:~~--------------------------------~::~ao~13------<~ 
~3~1-------------~.A~01--_(~ 
~3~0----~--------------------------~.A~0~0----__<~ 

+5V 1 R43, 10" FI5 

[R42,10',F2 

~2~7----------------+_t---.-----~_R~E7FR~;~~H~I----~~ 
~.~'o----------------+-r---r----~I~O~R~E~OU~E~ST~----<~ 

~17-9---------------------+~-M~E~M~0IR~Y~R~E~Owl~~~~~~;------<~ 
P.~112~2----------------------+-------~-R~E~A~0----~~ 
~2~3----------------------t--~6UmS~AC~K~NO~W~lE~0~G~E-----4~ 
~~---------+~~~~~--~~ 

(iJ) 

10 

/ __ -+ _________ +~0~07~----~rz 
+OOS >t: ~--~--------~+0~O~5----~~ 

1V--~--------~+0~074----~~ 

(7) 

12 
15 

212 
212 
212 
212 
212 
112 
212 
212 

~}__"' •• O ,-"-,-"'I ____ -II 
#.r_'''''''OOO'---__ --.. -!!! 

000 
4 1-_________ ,-~--------~U'~4L-----~ 

~29 

1V __ -+ _________ +~D~oJ----~~ 

1V_~------~+0~0~2---~~ 
1V---+---------:~00~00~01----~~ 
IV---r------~~----~~ 

-RESET <W 
.g 

H 

PoMRST 
M 

-OTR 

lJ':li 
2 o3A 11~6-._--------------------------------------r_---i--------~~-----~ DII16-----.l. 
~ i--------R1'i4I 

L ___ ~_~B~,~,~2_-+r~-~---------------------------------------------------------------tt-------~----~---_V r------¥.- r 
I" FI 

212 ,--gr--1T~~_1~----------------r_----~~~--~ .----!l f-----it- 7 
0 '4 MHZ ~ 
9 

~~ 
I~ 

' 5V t R2o, ",[15 PUll-UP R2D AL 

+RESET I 10 9 

..1-~\0175lS t--------------------r+-ri--'--t>t 114B B L-___________ ++ _____ ~ 
+5V 

t R21 ,33',02 5 

CR3,JoV_021 C2~~ 
-=- 15V, D2 

I 
4050 

C1B 

4 5 

------r ~o 175LS I 
'-------+---------+-+, -'--:I-I>'lRC fl4A ~ 

~ 

-POMR 

-RESET SWI TCH 

C23 .'+5V 
1200,1 R41, 5_S,,01.5] 

:~~VJ, 1 
9015.l. 7 

~10& I,hls 

+5V II E146 12 
t, fI Jus 

11~H9!S~ ~-- AlSO 

300 A~ "'ESET SWITCH R5B,47,AI4 

lC3G 

c 
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10.1 115 LR445_S' 015 

~\ ~o 175LS 5 IIry~!ll 
9 14SlS B 3 C CI4A I 0{1~4 15 

B5D I R W' :hlS~O 1 1------------1i-4_-------~3 .... -1 E14A 140lS B 
3" 4 9 ~ 

o 

AP 

.(ii) 

212 

201 
201 
101 
201 
201 
101 
201 
101 
201 

201 
201 
101 
201 
101 
201212 
201212 

201,212 
201 

203,212 
201 
201 

201.212 
201 

201 
201 
101 
201 
201 
20' 
201 
201 

203,204,206,200, 
210,211,212A 

203,201 

NOT USED 
101,111.111 A, 112 

SOO 
600 

104,111 lIIA,111,111A 

20s 201,212A 

212 

202 
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280 

.. 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

200 

212 
N 

203 

203 

203 

200 
200 
200 
200 
200 
200 
200 
200 

., 
202 
207 
21 D 
202 
207 
210 
202 
207 
210 
202 
207 
210 
202 
207 
210 
202 
207 
210 
202 
207 
210 
202 
207 
210 

~ 

• 

Y 

'A 
>-a 
>t' 
~ 
~ 
~ + r;-' 
7"' 
~ 
1M' 
7 rp 
~ R 

8 
~ 
..!... 

W 

JR 

BS 

fX 

@ 

'Z 
T' 
~ 
~ 
>IE 
Ijf 
~ 

~ 
~ 
~ 
'GR 
~ 
~ 
~ 
IGP 
:M 
~ 

>: 
:E! 
~ 
"'" ~ 
~ 
~ 

-BUS AC!NOWlEOGE 9J'J 
I 8 13 1461lS 12 l46lS 

HID HI f 

I 
19 .0 f2 

.0 fl 

£. 
ORVR 

74lS2 
+A15 6 

6 14 
+A14 8 

~ 
12 

+A 1 18 
+A12 4 tlli=H: 16 E6A 
+A11 4 

lElA f2 
16 

+A 2 18 
+11l!i 8 ~ 12 
+108 6 ~ 14 
+A07 II ~ 9 
+106 8 ~ 12 
+105 13 ~ 7 
+A04 • 14 
+A03 15 ~ 5 
+A02 4 ~ 16 
+AOI 17 3 
+AOD 2 -ffi-* 18 

R E38 f 7 H 
17~ -MEMORY REDUEST 3 

-II 15 -m---tf 5 
-READ II -m---tf 9 

ISH -WRITE 5 

+INT ENABLE ~ 
OUT 13~ & II 

~ 

-''',. "J "'" 1 A130 

'~ I l 2 218lS 

-(COIM+SERlll 1111) l140lS A13A 
I A 

INTAC!+REIO 

'~ & fl 

XCVR 

4l;;45 

>-< 
+007 

;10120 :: +OOti 
+005 4~16 
±liM ~15 .±lI1lJ 6 0 14 
+002 7 lOll 
+001 8 01 ,g 11 
+000 9~11 

I 
+007 

I 
+006 

I 
+005 

~ 
+004 

I 

+OOl 
I 

0 

I 
+002 

I 
+001 

I 
+000 

& CONTROL BLOC! I NPUTS ARE SHOWN ONLY ONCE. BUT ARE 
CONNECTED IDENTICAllY TO ORVR lOCATED AT ElA.ElB. AND E6A 

o 
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-WR ITE 

-BUS AC!NO.WlEUGE ~8 NOT USEO 

+A15 ~1 
+Al ~2 
+A13 ~ +A12 ~4 
+All ~5 
+A10 ~ +A09 5 ~l;=:8 +A08 
+107 ~ 
~AlIIl ~ 
illS 

5tltg +A04 
+A03 ()IJI-24 
+AlII ):~ l=l~ +AOI 
+A 0 > AJ 1-27 

REfRESH ) AJ 1-33 
- MEM REDUEST <'~AlI-l6 

-HI ) AlI-35 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

-READ 

I 
-READ 

Ml 
+AOO 
+AOI 
+A02 
+AD3 
+A04 
+A05 

+001 >-< 
+006 >-< 
+005 >-< 
+004 >-< 
+OOl >-< 
+002 >-< 
+001 >-< 
+000 >-< 

+007 

+006 

+005 

+004 

+003 

+002 

+001 

+000 

> AJ 1-32 

'Ai' 
Ts 
if:T 
>M! 
~ 
~ 
>¥.< 
>4 
-.R 

~ 
~ 
~ 
>-w.4 
)IJ1-6 

>#!4 
>#l4 
~ 

BA 

BB 

BC 

BO 

BE 

Bf 

BG 

BH 

203 
203 

203,204,207 
202 , 203 , 204 
202.203.204 
202,203,204 
203,204 
203,204 
203.204 

112 
112 
112 
112 
112 
112 
112 
112 

203,204,206.207, 
211,211A 

203,204,206,207, 
211 ,211 I 

203,204.206,207, 
211 ,211 A 

203,204,206,201. 
211 A 

203,204,206,207 
211 A . 

203,204,206,207, 
211 A, 212 

203,204.206,207. 
211 

203,204,206, 207, 
211 

62940007 D 



N 

201 
201 
201 

+A02 9~ 

~'IIJ.Vr-~~-------------------~i4 - -C7 
._ :::: 10 2 GO 

>----=-- ------------------~~ 

& 14~~~5i 
203 @ ~~~:~R:~~/EIO 0 7 : i 1 

06 All-30 'f.il» 'SERIAl OSR ____________ 1'6 
209 ~-- 'S5 8 -- ------- - ---- -'--

;:: g_~: ~ :; ________ -__ =====-_-_-~-----------_--+_-___ +!I ;4; E1 2 

;~~A ~~NH-.J.L~ _________________ :~---- --;-; 
206 HX 'K80 07-t 1 
205 ~ .S2-8 0 

- ~fi-
200 

205 
205 
205 
205 
212A 
206 
205 

204 
205 
205 
205 
205 
212A 
206 
205 

211 
205 
205 
205 
205 
112A 
206 
205 

206 
205 
205 

205 
205 
212A 
206 
205 

'Ali' RESET SI17CH 12- 7 
~ 'S26 1 6 
~ 'S5-1 5 
~ • ______ 15. Ell 

b~? :c=- :Ccc_ -c-=---lL 
~ '1 0 liME OU7 '-"-Tf 1 I 

r!XTERNIL SIlO ('ASCII /-PLIIO Ilfl ---i-l-

~~~~ =~~l n' 

rc:- +1 PANEl REAOY ~~ i +EXT RNA .lULI·EVEN/-OOO! 13 1 
r-- +55-5 14 5 

I --+J..!I..J1.....-------- 15 010 
t---~,n,. - 1 4 * 'T PAO' ; 

'IT +K80 O. --------------- --J- 1 
~ 'EXTERNA1 SIO +K TP/SKIP1 -----~O 
-- ~r---I-

'EF' :~~O REAOY : i 7 

~ '55-4 14 6 
AS>--- ---------- --;-;:- 5 
~ ::~-H 15 4 011 

~ • P'." n_1 ; 3 
~ 'K80 03 3 12 
~S +ElfER.' S. OJ 1 +TEST/-SK1P 1 
~ 7 0 

~10 CO •• UNICATION REQUESI >-----Jl; 1 

-----{!i) 201 

",'0,-,0,,-6 _____ -@ 201 

~-------------- -----------~----~D 201 

--------------~~---~ 101 

---------------------~----<W 201 

208 
205 
205 
205 
205 

~ .S2=i(:;.CONSTAHT OTR/SWITCHEO OTR! 13 6 
~ ~o -~ 0- : 4: 012 cL---o ______________________ +_OO_2_--W 201 

~ ."' 13 

212A 
206 
205 

211 
205 
105 
205 
205 
212A 
206 
205 

210 205 
205 
205 
205 
212A 
206 
205 

* . T PANH 02 2 2 
~ +K80 02 3 
~ 'EXTERNAL SI 03 'LOCi'll HOS1) -- ---t'1 
= -----~h---
~S;-f,.l+'.TUS --~1 
j1!!! '55-2 :l ~ 
~ '1009 15 4 E13 

>'oil '10 ---.---T 3 
~!o~L 01 _____________ ---+---*41 
~~_~!'j2 ('INTt--EXT SOURCE) .-c----f 1 

~ .p ATn enMMIlNICHION REAOY "--ff i 
>fti +EXTERNAl SI 07 13 6 
7P +S5-1 -" 5 

Tlfl nR .-~--------_~_==_-_==~~_ 15 4 D13 

~~ +10 00 _ 1 3 

~ ::B:A~:L 00 . ___ --+ 2 

~ 'DTERNAL SI 011'SEIMOR! f!~£;---= ______ ..;L __ 

ill CONTROL BLOCK INPUTS ARE ~HOIN ONll ONn BUT ARE 
CONNECTED IDENTICAllY Tn onV'R lOCAfED ~T £10 £11 £12 En 
010.011012 ANO 013 
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'001---@!) 201 

____________________ ~_O_O ____ _@) 201 
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<D 
-10 REQUEST 

I X+'3 200 
~CODER2 

2 538LS I 5 
-INTACK ., 2 F15A 0 4 8S 201 207 201 AT 

~ ~6 -( I NTACK+READ) 
BT 201 

-REAO 4 .J!!.!!L 201 AS 

~4 +1/0 CYCLE .(BU) 204 
FI3B 

~ 
~ 

5 2011S 6 -INTERNAL IAI 
BW 204 15 9 

X+,3 10 I A15B 
201 +A05 

13 1~0308~RS ~ " -ICOM. + SERIAL IjO) 
FI 201 212 ~O 

"'" +A04 14J, FI58 0 9 N 101 
~ 0-'-' 

~3 
c It') 

-EXTERNAL I AI -<ID 8-
1 A15A 204 

~7 READ COMM LI NE 

:$ 210 C 
. . 3 COOER; ~ 6 -I NTERNAL REAO 0 7 

B' 101.204 U -WRITE 
~ 101 AR zJ~538LS I 4 0 101 AX 

+A(J3 IFI6A a 

~c5 

'1iJ ~o:: -RESET uJRC 0::1-200 AJ 
RGTR C)Z 

~O I 1520LS OU 
@ +0 13 I 12 4 HI4 2 +TO 

Bl 204 200 146S CD 
U~ fl3F 

5fco- f-2.--- ~-:-. -11 204 ~ CA ,---l!. CD P- ~ 
ILl 

C~'5 
+13 -<ill :I: 

204 U +5V II) 

RlD.".II1II.3%.GI4 t 
10 

& I B -EXT OUTPUT )-lli::.9 
9 2~: 3C 

006 

+5V 

~ 4 
R3E. ".11111. 3%. GI4 f 

6 148LS 4 ~6 15 EXT WRITE ~ 006 HI6S 
5 HI3S. +5V 

R3F.".II8W.3% G14"f 

~ 
~1I 16 -EXTREAO ~O 006 

148LS 10 11 ~~10 
9 .. HI6C 

'~ & FI 
XCVR 

CI) 4LS24~ 

E88 
D' 

>-< ,......, +01}7 : <>~<>:~ +EXT OATA 07 >--< ~1 006 201 

~ +OOR +EXT OATA 06 >--< ~ 006 101 
+005 4 E-!-+ I +EXT OAT A 0' >--< 

~ :Jtl, 006 201 ~ +D04 5 I 2 +EXT DATA 04 >--< 006 201 ~ 6 L...L +EXT OATI 03 >--< ~ 006 +003 

7~ 201 ~ +nn, 13 +EXT DATA 02 >-< ~I 006 201 ~ +01 8 <51 2 12 +EXT OITA 01 >-< ~ 006 201 +EXT OITA 00 >-< ~ 
86 + 9 I 1 11 006 201 J!!!. "'-'--'-

~ +101 3 X+'G3 

201~ ~V~====+~A~00t=================================~==~li341: __ J~iO 
201 ~ DENUX 

525LS 

G15 ~4~~~~~~~'L~0~ID~SE~R~' I~Lf'~!OiO~AT~A~R~A~TEE~~~§~CC~ 211 
+A02 I & 7 l' . OAO COMM DATA RATES CO 211 A 

101 w>------~~----------------------------------_t ..... --__;'_I ~l. -CONTROL STR08E -<CE) 104.211.1I1A.212 L 4 b LOID INTERRUPT MASK .(cf) 206 

!-----:'~==========~~-~8UgL~K~W~E~==2:::;~ IJI-29 106 15 :1:.1 -LOla XMTR HI ) ~G 207.208 
'--__ ....J..:4W; I -LOAD X.TR La CH 207 
~ ~ LOAD LED RGTR '\£U 204 

.-------1 

c o 
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103 

203 

203 

006 

103 

11 I 

03 

20 I 

03 
01 

01 

01 

201 

101 

103 

201 
luG 

103 

100 

103 

101 
101 
201 
101 
201 

' 201 
101 
101 

111 

212 

109 

211 I 

,,/0 C1CL£ 

@' INTERNAL 110 
®-

-TI 
'Ci' 
I~) +£XT READY 

r:':'- +13 
\!i.ltr 

HC 
R29 (PULL-UP) 

+TO 

Al 
+A05 

~ EXTERNAL 
Al --.:AD. 

I/O 

@ +AOJ 

@I 
+,ML 

® 
+AOI 

ill.! 
+AOO 

@ CONTROL STROBE 

HI 
AT RfSEl 
~J 

Y 
INTERHAl READ 0-7 

Al 
Rl0...\.PUll-UP) 

@-
-lOAD lED RGTR 

+001 

~ !Illi 
~ = t !W. 

+~l1J. "Bf 
+001 

#.. +001 
aG + 

\!!!r 

IV 
COMN OSR 

IU 
RTS 

GA 
RCV OA!A 

Jl 
-1M! 011 A 

Q 

62940007 D 

~ 
-I/O IAIT -{ill 200 9~ 118LS B 

10 FI9C 

I 
I 

3 
+tR49. 180.H171 R50. 270.1/81 HI6 140LS 

1 FI7A 

~ 

+5V 

C15 
R1B.100,.010 

~ 140lS B 100V 

9 FI7::: 10' 
016 6 7 

ll. 1Jl.. il 9, 193,S, 
1\ EIB8 

Lj 54 USEClLt 

1 -

3 & 
'W 141lS 

...i.l EIOA 

1 
10 11 

1.6lS 
B5E 

+1/0 TIME OUT 
CL 101.206 5 s--l6 

Lt-?- G" 

~ 
~G 240LS 

Gil' E19A 
7 

...Ii. 
l~'lS .Ji. I • 13 I 1\ 

10 A15C 
11 BlS 

11 F 190 

~ +ADDRESS 0, 
-:)' 006 

"~ 13 

)~ 

939 F 

+IOORESS 04 
006 

"..ll ~ -l-+L 3 

+AOORESS 03 )~ 006 
0f,f F F 

11 

-4~ 

F 

'AODRESS 02 
006 

~ f----: 9 

+AOORESS 01 )~ 006 

F 
>--:' F 

4~006 

4 
F~ 

+ADDRESS 00 
~F 

6 
F 7 

....tF _ 

M ~lL lLj~o 175lS 
..l.4>c ABB I.BLS 10 5 14615 J 
13 R B B1C BSC 

~ 
I -==lli~ 115lS 

C A8A 6 ~ -.!.IIjR 
- . 

'~ -ROM 
-4 )-A.Il.=31 I J ..llW..l 

,15l$ 

~ 
014 

07 
~GI 2.3l5 I I 

& 7 
I 6 

11 G A3B lOllS 1\ 
GK UO 

...lb 5 

r~ READ T PINEl lk,--111 
REID KEYBOARD 

15 1 
10 I. I 

L--!! 

tI>I --, 
3 51 143LS 1\ 
1 G A3A I C 

@" 1 GK ~R RGTR 1\ 1'6lS 
15 ~ . HI E L-7'lS27 

E8A 
19 18 

R9 '70.815 -OTR 
17 16 --, 

j LL 

+TEST HOOE 
~ co--

~2 ..ll CD ~I 1 146LS 

R4,410,81' -E RROR 

..l.J CD EI 7 A 7 co-8 
0 

I ~ 15 O. J 
NUl 

-= 1'89[S 
R8.470,BI5 -OSR ~ 5 I I L-
R6. 470, BI4 -RTS 

6 0 
"~9 

R7 470,814 RCV 10 0 
14 I 12 

R" 470, B14 XMT 
13 I 0 

-'-, 4 -
...lLa.. 

o 

~ 

~)AlHP 

111 

106 

300 

CQ 20B.l09 

4~ 300 

4: 114-r=! 300 

r=..! 300 ~ 
114-

4 11.-~ 300 

-4 AI. ~ 300 
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• 

+5V 

R60 R40 Rl G Rl H Rl B R1C Rl E Rl F R1D R59 
3 3k 3 3k 3 3k 3 3k 3 3k 3.3k 3 3k 3.3k 3.3k 3.3k 
All B15 llBl lIB' lIB' llBl lIB' lIB' lIB' C15 

+EXTERNAL SI-l0 C14 C14 C14 C14 C14 C14 C14 +ASC II I-PLATO I If) 
1K 300 AJ4::U--7 101 

(+EVEN/-ODD) +EXTERNAL SI-09 ]A 300 AJ~ 101 
+EXTERNAL SI-OB 7 (+FUll/-HALF) 

H 300 AJ~ 101 
HynONAI <1-07 B HN 300 AJ~ 101 
+EXTERNAL SI-05 1 +KB&TP/~ 300 AJ~ 101 
+EXTERNAL SI-04 3 +TEST -SKIP 

C 300 AJ~ 101 
+EXTERNAL S'-03 5 (+LOCAL I-HOST) 

CT 300 AJ4::.!.4 101 

+EXTERNAL SI-Ol 6 (+1 NT. -EXT SOURCE: 
CU 300 AJ -tl.4 101 

) +EXTERNAL SI-Ol 4 (+SEl/-NORM FILE) 
300 AJt!.4 101 

+OATA/-TALK 
1 300 AJ~ 101 

600 RJ~)>-__ --------------------------------------'+:;-5"'V ______ -"'#1~) )-ill.::15 006 

Sl-Gll 

i-I 
10 10 ~- 1 

19 19 :. 11 

1 BIB < 13 

17 7 ~ ~ 
14 

16 I 6 ~ --: 15 

15 I 5 ~- 16 

14 4 --::. 7 

13 I 3 -;:. I B 

- I I 
11 1 

L'_O~ 
10 

53-flO &. 
I-I 

911 I B -
10 1 7 -
1113 I 6 -
1114 I 5 -
13 5 4 

14 16 I 3 -
1517 11 -
16 B 1 

L----=-~~ 

&. S4-F12 

I - I 
811 - 19 

7 2 10 -
6 I 3 111 -
5 I 4 112 -
4 5 13 

3 I 6 
-

114 -
2 I 7 - J 15 

I 8 16 

L----=--~ 

S5-C13 
r-I 

9 II ""'" I 0 

10 1 -A 7 

1113 -A 16 

11 14 --:. j 5 

13 5 ---;.. 4 

14 16 
~- I 3 

15 17 ---::- j 1 

16 8 ~- 1 

= L_ ~ NOTE 

c 

5-40 

R14B R16 R14C R140 R14E R14F R14G R14H 
10k 10k 10k 10k 10k 10k 10k 10, 
llBI fll 1 lB. 1 lB. 1 lB. 1 lB. 1 lB. liB' 
3' 3'· 3~r 3<§;; 3' 3' 3',· 
Gll Gll Gll Gll Gll , Gll Gll 

3 

4 

5 

6 

7 

B 

+51 

R12G R22E R220 R22J R220 R22M R22A 
10k 10, 10, 10k 10k 10k 10, R23 
1/8. 1/8' 1/8' l/BI 1/8' l/B. l/B' 10k 
3% 3% 3% 3% 3% 3% 3% E12 

7 fl1 fll fll fll fll fll _fl 

5 

4 

9 

15 

12 

1 

+51 

R22F R22H R22C R22K R22P R22N R21L R22B 
10k 10, 10, 10, 10k 10k 10, 10k 
l/B. 1/8. 1/8. 1/8. 1/8' 1/8. 1/81 1/8. 
3% 3% 3% 3% 3% 3% 3% 3% 

6 fll fll fll Fll f11 fll fll Fll 

8 

3 

10 

14 

13 

II 

1 

+51 

R62H R62G R61f R62E R610 R61C R61B R63 
10, 10k, 10, 10, 10, 10, 10, 10, 
1/8. 1/8' lIB. liB. 1/8' lIB. 1/81 BI4 
3' 3 3' 3' 3' J0. 3' 

8 C13 CI3 CI3 CI3 CI3 CI3 C13 

7 

6 

5 

4 

3 

2 

&. THESE ARE fACTORY INSTALLED SHUNTS (JUMPERS) 

u 

R31 
10k 
Hl0 

+S2-10 

+52-9 

+52-8 

+S2 7 

+Sl-6 

+52-5 

+S2,-4 

+S2-3 

+S2-1 

+10 00 

+10 01 

+10 02 

+10 03 

+10 04 

+10 05 

+10 06 

+10 07 

+, 0 08 

+10 09 

+10 10 

+10 11 

+10 12 

+10 13 

+10 14 

+1 D 15 

+S5 1 

+S5-2 

+S5-3 

+S5--4 

+55-5 

·S5-6 

+55-7 

+S5-B 

• 
CX 

CY 

-® 
OA 

DB 

0 

0 

0 

OG 

H 

OJ 

OK 

OM 

ON 

-® 

DO 

0 

0 

0 

01 

01 

OX 

HP 

HD 

HR 

@ 
HT 

HU 

H 

H' 

101 

202 

202 

209,212 

201 

211 

208 

20B 

202 

202 

202 

202 

202 

202 

202 

202 

202 

102 

201 

202 

101 

201 

202 

102 

202 

102 

202 

202 

101 

101 

102 

202 

202 
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400 A~)r~-C~ON~T~RO~L ______________________________________________ ~3~~r4 ________________________________ _ 

~ 
+KBD 07 @ 202 

400 AJ2-9»~~-~SaHI~FLT----------------------~13~~~14:lS ~1~2------------------------------------------~~~--------~ 
'G.iiJ 

+KBO 05 
® 202 

400 

211 

204 

200 

203 

201 
201 
201 
201 
201 
201 
201 
201 

207 

211 

207 

211 

208 

210 

204 

207 

212 

~~I~~~~~--------~~ 
r-- 3 

+KBO OS 
~ +KBO J14, 

+.R. "' >..< 
+KBO 02 -@5 

~. CNTR 
P4lS3931 r1f'f ICI1A 1 

~~--------~~~1~~ 

~~~-----------~+K=B70~071----------__{E 
+K80 

I, 
A20 

~ "21.47.A20 I~~S 2 394fl"S 4 r--
-STR08E AI6A AIS8 

CBS 
3 3 

+5V 

.30.5 B'.017 t 

017 14 15 
0011 

A20 

C2S~~ 

R29 (PUH UP) ~&H~51 
HC)-~~~~U---------~~~~L~~i~ELIB~A~-k~4~~~~ __ ~ __ --, 

~ RS5.220.AI6 J 

~ +DOA !"'---fJI",-5_--. 

202.211 A 
202.211A 
202.211A 
202.211 A 

202.211 A 
202.211 A 

r.t +003 17 ~ ~ -CLR LONG INTERVAl 
~ :~:~ 4 ~D f'~'::-g--++-If-t-t---I(I-f-------------------------"Cl"RC-S"'H"'"U.""""'I.,t".,,'ITJT,"--------< E 207 
BG + H 207 
~ +000 3 ~iL-- L 

..lQ~ 
+LONG INTERVAL 9 14015 I"c",,-8 __ ~ __ -, 

~~--~~~~~-----------------------_r~~-t-rf-~~~G~4C~ 
'UI- ,,-G40 II 

• +EXTERNAL INTERRUPT 1"-'-'-----------. 

'SHORT INTERVAL '-- -1r;;-..... S-----, 
ER}--~~~~~-------------_+-~rt-r--i~r---

+T PANEl READY '-+-+--i~2 G3A 1",,,-3 __ -, 
HA}---~~~~~---------------------~--+-if-t----~r---

4. GlB p.6L-__ --, 

+PLATO COMUNICATION REOUEST :~ 70 ~ 
FR}---~~~~~~~~~------_+-----r---~ 

+PLATO COMUNICATION READY 1
9 

G3C b.L-
GT}---~~~~~~~~~--------------~----------~~r---

~ +1;t11IME OUT 2 G4A 
\!'.'J '--

'xiiNY 
L.!.!!.A J CODER 

~ 6 G5 ~4r~L~S~--"'+I:iiN"'TE'iiR;;;RU;i;P;-T ~0;-2 -----(@207 

y+~t------'I:-: "t~ ; :B :::i:::~~i :~ :$ ~:~ 
L----~~2 7 IG~ 

'--------~I -
'--------:--"-Dto 0 

JE}----~I~N~T~EN~8~L~0~UT~--------------------------------------------------------5~~V I ~ 

t=~ 
+5V "---

fR66.1 0 •. F9 

® -INTERRUPT 1 

c o 
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Q 

~{:::+]X'~TjC~L~OC~K~~=========;~====~~ 20B t, -X N 
20B F -LOAD XITI LO 
203 «C:HH}----=~~::.:...~----++_-~rl 

201 +006 
BB +001 

201 BA 

203 -LOAD IMTR HI 
uf(/) 

mi 
C).J 

201 ~~ 
~W 

2JI u.~ 
201 xi!: 

(/) . 201 +0 4 (.)~(/) 201 j:~~ 201 ",xg 208 FP +PLATD liT DATA 
211A ~od -PLATO XIT DATA 
211A ~~! +LONG INTERVAL 206 ~~ 2 S 

+LONG INTERVAL CLK 3 
CO 175LS 

N 211 J -CLR LONG I NTE L I C H9A 
206 EG R 

+SHORT INTERVAL 
ER 206 

206 EH 
-CLR SHORT INTERVAL 

+1200 HZ 208,211 
+ 4 HZ I 211 

H 211.2111 
211. 211A 

200 
+RESET 

+11.2 KHZ (I200) 
211,2111 

+31 4 KHZ (2400) 
211,2111 

KHZ 4 211.2111 
211,211A 

+5V 

,I JUIPER I 

2 
+101 ~ KHZ (19 200) 11 FA 206, 20B, 210, 211,2111 

I AI 
\ , 

14 

OSC 
4.9152 

1HZ 
B3 

-POIRST 
200 

+5V 
R12. ".H2 (PULL-UP) R12 209,211 FB 

AH 
<I 

200 

201 -II 

FC 201 ~ -INTACK 
203 19 FD 201 

FE 201 
FF 201 

206 +INTERRUPT 02 

206 +INTERRUPT 01 

206 

212 JR 146LS 
B60 

U ct 
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205 
+S2-3 

00 +S2-4 
205 DC 

209 fl +EIT CLOCK 
+1200 HZ 

101 ES +15 120 HZ 
211 GZ 

I 0 
('oj 

l!I 0-

S ~ 

204 @ +lnT -001 e 
~~ 
00 
:i-

-RCV DATA -RCV DATA IN 
211A « 

209 GA -I I ATA JB a:: 
211A J -IMT C) 

@ 209 « 
+lMT CLOC, e 

FM 201 
U 

211A ® +Ul DATA II +XMT ~ FN 209.212 10 « +5V 
::IE 

R19. I. FI2 ~ (PULL-UPI RI9 W 
FP 200.101 :x: ,+, 12 U 

(/) 
15 

N 

Q o 
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N 

• 

208 

211A 

208 

205 

006 

006 

006 
006 

212 
212 
212 

006 

006 

211 

204 

212 

207 
212 

008 

006 

006 
006 

Q 

-XMT 

+EXT/-INT MODEM 

+XMT 

Cl~-~+S~2~-JL----+-t------~~~~~ 

lOOPUCK 

~~>-------~==~--------------~ 
NORM SI 

AID 

C29 HC30 
4JOpF 470pF 
IDi. 1 D~, 
100YDC 100YDC 
H14 -= H14 

ID 
-INT XMT DATA ) AJ5-6 600 

-lOOP EXT DATA 212 

~+-___ -+ ___ +_E_XT_PR_'_X-"M.:..T _D_AT_A~~ 006 

~+-_+-_--I-____ +E_X.:..T ..:.S:.:ECc..::::XM,,-T-=O.:..AT,-,A'--4~ 006 

+EXT RCY DATA 
212 

212 

211A 
212 

~1!!..0 _R_'_3,,' 4"'Jo"._A7 ___ -=!"'-~~22 NOT USED 

~----------~+~E~XT~Cl~O~CK~---~Fl 208 

t==~-C~O;MM~OS~R~~~i[==================================::t:~ JV RCV DATA & 
-COlI CARRIER DETECT 226lS 

J. F 18A IL------------, 

RJ~ +ll RCV 

CRI 
30Y 

RJ 1-24) >-..:-l",l..:R",C,,-Y ____ ....",~H_'7 ...... ---':....J"L __ .--J 

+ll. -RS232 

+TEST MODE 

R39 
lOOk 
H19 

",",'3L....:-",R",CY,-",DA,,_T::..A ---I.GA 204.208 

+SER III OUT 
r-__ -2~--~~----------_.~------~+~S~ER"-'A~l~IN~__<GB 212 

-SERIAl RTS 
R32 (PUll-UP) JL+---.~ _____ +:::S~E~ND~) RJ 3-2 006 

L __ L.fIT-,L..,,L--+_ ..... ___ -"+R!!T.::.S -7) RJ3-4 006 

C4 C5 

4JOpF q 4JOpF 
1 D' 1 O~ 
100YOC 100YOC 
H4 H3 

L-__________________ -~~~R~IA~l.:..~~S~~JF 

-12Y 

RJ~>-.:!+R~E.!eCE'-!I~YE'-------r-_!.j 
212 ' 

~~~~~~~==~±t~~~~~fc~~~~~~~~~~~~~~~:=~~~~~~~~~~~~+S~E~R~'A~l~O~SR~~GC RJ~ +CTS 4 

RJ~ +OSR 10 . -SERIAL CARRIER DETECT 
RJ~ +CARRIER DETECT 13 JO 

12 

202 

212 

C35 C80 
470,F l-J 4JOpF 
10i> 1 O~ 
100YDC 100YOC 

H4 -= H4 

300 AJ4~).) "':+!:!!D!:AT[AAL:/-:IT!JAl~K_,""7",,,~ ________________________ JU_.P~~~,:.I ____ ~ _______ ~»)l&5 600 

o 
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N 

201 

200 

211A 

208 

203 
201 

201 

208 

208 

'SV 

lR33.1,.HI9 

~,.Co~_~ 
4 'CD 

...l CO 

~~r+f-'4>C~~ 0 175l~ 1 
I~t' GI81 6 4 

~ 21:lS "',.!I......6 ___ ...... _____ --'Ec::0::.:GEc..::.:OE"":..:EC:.:.T_~GH 208 
~ ______ ...2.S"'I.J FI98 

~~9 __ ~----------------------------------~0~IT~I~_iGI 208 
-,.)-...:-:::Pl~Ac.:To~OA:!T::.I..!I::.N-----------__++-~--".y2~ C·O • "7"S'lOSrL 

~C GI88 
R _ 

f,~"':·~R£CV~Cl~0~CK~------------i:======~========t=]9~'~t-. C 

SR-8 
S2llS 

G2 
~FIJ" :g / ] RGTR 

!-L-. 4lS314 
~ & CO I~ 1_~3~ ~2L--<~ ________ ~'~00~0_~r-

181~~ - f 19 .001 'fr 1----1-'----1-+'''-14 F S .002 }.!!:. 

I-------, 1 ~ 16 +003 ~ 
~110 '1~ 6 +004 >ID!. 
I---- ~ DOS ~GP ~ 14~~I~S~~X----------~:~00~6-~~ 

Il'_...:l!!~!<!!!!Lh.!.!!L ______ -+ __________ t==_-..-__ --, r:~l:=J ~2 A '001 ~ 
~ READ CO •• LINE 

+F IRST BITE 

R35 

" HI9 

201 
201 
201 
201 
201 
201 
201 
201 

4 S 5 +PLA70 COMMUNICATION REIDY 202.206 

~CD 
3 CD 

-= 1'6CNTR l J. 158lS 

-RCV ENABLE ~ ~ H20 

FS ~-.::!~=~-------'l.j: l4~lS F"'o--++--fI---'-.... -t.:J &&1 61 

CI6C 2 L~c . 

~ 1.1" x +Y I I 2 f'-""-________________ .--:.L"'A.::.;STcc.::,;81"'T __ -<GU 
15+ 

L--~======~-~-~~i6~Dt===::j HD 
TI rJrt:-4~0~====~'3L------__ -----~+!8Y~T~E~C~OU~N~T~O~I---~GV 

.RCV EN·IIlE 

Q o 
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4-l0 * 'T:, ""6 "'CN"'T""R 'l,J 
158lS 

L---II\--I-O----,IC!!:-f.R G~20 
2 L~c 
-\="r/2+1 

208 

208 
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200 

203 
200 

201 
201 
201 
201 
201 

207 
207 
207 
207 
207 
207 
207 
207 

200 

N 
205 

207 

207 

203 

213 

204 

006 

• 

AJ 
-RESET 

8 

16 TR 

~13 
14lS393 

HI2B 
+1 

2 I 
BIOA 1T R 

-lOAO SERIAL 

~ 
1;11 DATA RATE 

'B8 POIRST I C 
~ R RGTR 

519lS 

II G7 10 
~ 

+007 
+006 r---

~ ~ 14 -IS 
+Jlll I---

~ +000 41---5 
\!l!. I--

L---

'fi' +307.2 KHZ 19200) 

Tz' + IR ••• , 

>IT + , •• nn 

~ 
+3B,4 KHZ 2400 
+19.2 KHZ 1200) 

#,; +9600 HZ 600) 
~ + HZ "00 

dI +2400 HZ ISO 

Al 
R20 (PUll-UP) 

OB +S 5 

<Ii> 
R32 (PUll-UP) 

-

ES 
+1200 HZ (75) 

~. 4 

1600R 
74lS393, 

I HI2A 
+1 

2 R 

~ 9 4 G7 

II~ 

m 74lS251 
HB 

~FI 
7 
6 
5 

F 5 4 
3 
2 
I 
LL-

':' 

x--;U I Ill-2 
.------! CO II 

CO L.:1 CO 
3 CO 

~ J6 CNTR l 
15Bl~ 

10 G H2 

~~61 
2 & C 

L,... 1.2+1 
R 

I"~n ~ 1411S ~ 8 2 CD 175lS 

9 EI5B ~6 +llJjG INTERVAL C1. JG 

I 
+ll/-RS232 'OE 

+SERIAl CLOCK 
GY 

+15 120 HZ 
GZ 

~ HIB 

207 

20B.212 

212 

208 

~o 
eN 
wO­
o",> 
8-

R36.5.6 •. C18 t+5Y 

C21 
33 
cn 

CONTROL STROBE I 14 IS 
CE 

~l ;j:: 4 
RI2.1'. Bll -ALARM )-lli=J 300 

I, 'i~ ''J , @ +CONTACT 

+T PANEl READY 13 C D19B B 4 S H 
4{CO 115l 

-READ T PANEl 
uJ"R 

o19A ~ CN 
14BlS 4 

6 C16B 13 ..,.---, 
~. I Lv +T PANEl CLOCK -{jjj ,. 141lS 

EI5C 

202.206 

212A 

R37.1 B •. CI B t +5Y 

C28iJ 33 . 

. 9C1B It I 

r '01,p~ It '193lS. 
C19B 

J~12 

+5Y 

" R52.IBO.HI4 

RJH4 EXTEINAl INTERRUPT 1 13 I +UTERNAl INTERRUPT -Gi) T R51, 270, lilli, GI6 II 
12 140lS 

~ 
FITo 

+5Y 't' R2B.I',oI9 (PUll-UP) 'R2B 
HC 

206 

204.206 

o 
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.... 

N 

M 

203 

200 

201 
201 
201 
201 
i01 
2ul 

212 
20T 
20T 
20T 
20 T 
207 
20T 
lOT 

""'" LOAD CDMM DATA RATES @ -POMRST 

RGTR 
519lS 

rsA}-__ 'O_O_T --------------c--------------J CD A hT,, __________ -. 
~? Ilrco-----hl~O __________ , 

'it '005 _ 4 rco------f--"'-::------------, 
>w~--------- 13 ~fCl;-'-2---:--------, 

'003 3 fc;J-fC'2-;c--------, 
~______ 14~f--!--'-5----------, 

r;z EXT REC CLOCK 
+30T 2 KHI (19 200) fit 
+1536 KHZ (96001 >u 

4BOO rrr +7 B KHI 

m +JB 1 ~~z (24UO 1 
+19 2 KHI (12001 

t >Iv +9600 HZ 600 
Zl:u:r-'-ill-Q H Z \ 3 00 ) 

~I:~ ;---+VG7_ 
-11 1 GO 

MUI 
T4lS251 

T, A5 ---:t; 1 
------------ri-t---r-~1~j6 

------l-+-+-+-+____--------____ +t::::::~:::t:::t::::::::::::t:::::::::~: :~: f Y---------- -CDMN Rev ~ 212 

-------------.-+++--+-+--+---__1___ ~ 3 

-- -r---- ------------------1 
--

----+ ~ j 
4 0 

---------
---

---
-

,I b ,:i-;, 
L-__ ~ ____ ~II~~O 

MUI 
74LS25 -4 A6 

209 ~~~C~lO~C""-K--------t---t--t----jf--t-------++++----H--+------+-~12H 1 1 I I L --------+--,,:,rl: fr5 __________ -~CO~M~M ~ 212 
15 4 
1 3 
2 2 

_~31 
• 0 
"---

+EIT-INT MODEM 

200 ~~U~L~L~UtPIL------t-~-.~~"~1:~lbfss--~~9-------------------

~ G~ 21;~S fSl -;:;: i
f
-2
1 

'EXT/-IHT MOOEM--(1) 209_211 

206 
206 
206 
206 
106 
206 

203 

201 
21 I 
201 

~GK ~ 
.-H--+-+-"14'--"1LRR _______ ~ = ORVR 

~ 74LS24-4 

-:-:;:~Ci-------------++-H----I___----------------~~2 :: :m ~i)>-f#o~ 400 

~--IT'------~'---~----'--'--'--'---~-~---~t--_:tt---1_:::t_!'--'__1-t------~:::-::::::::::::::::::~-~-:::~-::::::::::::::::::-----:::::::::~--:::::::::--____lt---1-1 ~ii ; :~:~ ~~ ~ ~6 m 
IiiY +KBO 06 

~:::~ :: 
;;-;;--".-----------+-+++-+------------------------;--;:1'--------__ -Il, ~---------~~>--lli:: 400 

------H--++-+--------------------i-ITI 1'"---f- 9 - -------- +KBD 00-" >--tt3 400 

g~~o 02 
EC~BD 01 
~ +KBO DO 

--

~ 

-CONTROL I 
CE STROBE 13 146lS 

S5f 

,.ASCII I-PLATe 

12 '-----+----:l-'-IGJ 243lS 
P-+-t-----+---'-~2G AlA 

15, K 

I-----------"~I ~- ) )---- .00 
f2 

--[2 

86f MUX 
= 189LS 

~314:LS 12 ~I 1~ 
EP'}----7,""~~"':-ii~O"x"'~~1"To00'ii\::+:"A-~---------------- _" ______________ ~ ______ *: A9 rL----------~~ 20," 201 

(~ :;:;'piTl'C~;-,O;-''''XM''T'-;~''A~T_'__'-_~_~_-_-_-_=__'__-=____=_~""~ __ __=_~_-_--_--~._-_--_------I--- 14 rr-----P-L-_______ " __ +_X~A~ 
13 a 

108 

110 

112 

'5V 

u 

62940007 D 5-47 • 



.. 

N 

• 

+5V 

203 
200 
200 
200 
200 
200 
200 
200 

'Tx' (COMM + SER IAL I/O) 35 

ICM PONRST 21 

~ 
MI 8 

-I.tIJ REOUEST 3, 
~ READ 31 X +CL(}CK 20 
~ +AOO 33 

R 
(:L +AOI 34 

~ 

211A 
211A 
211A 

+COMM RCV DATA 12 JP 
-COMM RCV CLK 13 

JH 
'4 JJ COMM IMT CLK 

~ 
~ 

209 +SERIAL IN 29 

211 
209 
209 

rlt: 
&B 

+''' I AL CLOCK 27 
-SEftl AL CTS " -SER 1 AL CARR I ER DETECT 22· 

JD 

208 

211 

+XMT 4 
FN 

5114~LS " +LL -RS232 
DE 01BB 

211A JT 
+EXT/INT MODEM 

C8B.4)OpF.A20 

f17~ 
25 

RS232DDTL 
NOT USED A~,r +INT CTS 10 f 

901 A 8 

601 
601 
601 

109 

209 
209 
205 

0116 

0116 
0116 

209 

200 
201 
203 
200 

BI9 
AJ5-8 +INT OSR 1 3 
AJ5- 95 +INT CARRIER DElE 4 fu---l 
',,">, "".,,"" ::gJ C89 4)OpF.A2 

£90.4~0 F.A20 

w: EXT OSR 
FKV EXT CARRIER DETECT 
~ +EXT RCV DATA 
® +"_7 +PO ,_", '" "ANNE 

I "'''!~ ~'JF.A20 
-= 2 5 

j "~~~Ull B RJ~ +EXT SEC CTS 10 
A19 

RJH +EXT PRI CTS 4 ~ RJ~ +REC CLOCK p.L, 

9 (2 

I47T
A2O 

C94.4),O~ 

GO LOOP EXT DATA -= 

'Ai' POMR 

®+002 
CONTROL STR"", 

~ PUll UP R20 

Q 

5-48 

+5V 

19 
+5V 

LSI 
PGRN 
USART 

Z80A-Sl0/2 
07 

14 CHIP SEL 16;1 RESET 
MEN CYC 1 5 38 
1.tIJ REU ~ ~2 READ 
CL' 

L2
39 

CONT/ilATA SEL 11 

0 40 CHAN 8/CHAiiA SEL 
INTRPT ENBL IN INTRPT 5 

"2 INTRPT ENBL OUT 

RCV DATA 
OHANNEL A 

XMT DATA 15 
1 RCV CLK .41T IREAOY 

~ XMT CLK SYNC CHAR"""-' 1) CLEAR TO SEND REOUEST TO SEND 1 CARR IER DETECT DATA TERM READY 

CHANNEL 8 26 RCV DATA XN I T OA TA 
RCV CLK UITjRE40Y ~ r- NC 
XMT CLK AEOUE ST ~ 0 SEND 
CLEAR TO SEND DATA HRM READY jill 
CARRIER DETECT 

J,-3 1 

~2 B6A 

~ 15 

NUX 
-= 189lS 

BI8 12 
14 ( i>--

~ 5 7 
1 

6 0 
2 1- 4 

~~ 9 
,..!!tl 
~ 

'Q GO 
15 ~,:::, 

2 A18 4 
3 1 1 I"'--

5~7 
6 0 

~T-- 9 2.~ 
10 0 ~3 n-- 1 84A 

0 
~ 

12 CO 175lS "g 11 C 016B 
13 R 

o 

Rll 
10, 
OT 

+12V 

14 
4,-

1 900 6 

~ HI) 

~ 
I---
~ 

bE 1 f-!!r 
3 

+007 
+006 
+005 
+004 
+003 
+002 
+001 
+000 

-INTRPT 
+INT ENABLE OUT 

+COMM XMT OA TA 

-RTS 
-OTR 

+SERIAL OUT 

-SERIAL RTS 

'KA' 2 DO 
~ 
Tc' 

20 o 

To' 
20 o 

~ 
2 
2 
2 

>KG 2 

~ 2 
2 

~ 2 

DO 
DO 
DO 
DO 
DO 
06 

01.207 

JS 21 lA 

~2 KL 2 

-<m 2 
~ 

H2 2 

04 
DO 

09 

09 

+LlIMT ~21 

r)J!l.!.=22 

006 
006 

CR2 
30V 
H16 

-= +EXT OTR ~O ..:..c 1 

~(PF liV 10'.G16 1 

-1 V 

006 

1 ~ 3 
2..t 

218LS 
813A 

f 6 
AI3B 

13 f..-

~~~ 
~ mc ~ 

'---
= 

+12V 

114 
4 

O~lO~~ lu I 6 
A12 

'L!it 11 -, 
t--

2 1t--3 

T. 

-INT RTS 

INT OTR 

-COMM OSR 

COMM CARRIER DETECT 

-CONM RCV DATA 

+EXT PRI RTS 

+EXT SEC RTS 

+SERI Al OTR 

C95.4700F,AI2 

"'''~~ ~P.AI2-=-

+RESET STATUS 

EXT REC CLOCK 

~16 

)!!i:17 

V 

]I 

JX 

~4 

rlli=1 

~2 

JY 

JZ 

NOT USED 

204,209 

209 

209 

006 

202 

21IA 
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~ 868 

200 
R20 (PULL-UP) 

r~DI75L{ "L 

"J 
- RESET 13 ... oC CI48 0 

I 200 

N 

§~ JFl .. 
1.5393 

13 .f128 J 
@ .. RESET 

6r~ 

~ 
4 
3 

16 C 
LS393 

.. T PANEL CLOCK I CI21 
HB L.Lf;' 

~ 

200 

211 

053 R54J i"~ 47" ~7K 

1/8'" VOW I/8W 
AI BII 811 

4 9 10 
x+y 7_ 

CODER f>. 
5 

~J 
74156 

5- 6 
88 7 

4-

3- 12 
15 J4 2- " 3 2 1- 10 

13 I 0- 9 

OS ... I!<54G R54F 

:<7" ~7K ~7K 
I/8W 1/8W 1/8'" 
811 811 BI1 .. 8 7 6 

x+y 7 -
CODER 6- 5 

~ 
74156 5- 6 

] 89 4- 7 
,..J2 

15 )4 2- " 3 2 r- IO 
13 I 0-

9 

o 

62940007 D 

+ T PANEL 07 

+ T PANEL 06 
+ T PANE L 05 
+ T PANEL 04 
+ EN CONTACT 

+ T PANEL 0' 
+ T PANE L 02 
+ T PANEL 01 
+ T PANEL 00 

.5V 

R!>ON R54L ~~ i"4~": 
R~40 

47< ~7K 47K 

V8W 1/8'" 1/8'" I/ew I/OW 
811 811 811 811 811 
13 11 12 14 15 XIS 

XI4 
XI3 

- X 12 
- X II 

X 10 
X 9 
X 8 

R5 .. 
"'54£ 

R540 R54 R54" 
41k 47" 47< 47" 47" 

IAI'" 118'" II8W VOW VOW 
811 811 811 811 BI1 
I 5 4 3 2 -J.L 

- X 6 

- X 5 
- X 4 
-x, 
- X2 
- X I 
- XO 

HD 202 

HE 202 
HF 202 
HG 202 
JC 213 

! H" 
HL 

202.213 
202.213 

201.213 
202.213 

~ 
>"J3-

2 500 
4 500 
6 500 ~ 

, "J3- o 500 
,AJ3 -I 

~)AJ3-1 
o 500 
2 500 
4 500 
6 500 

,AJ 3· I 
)4J3-1 

, 

->.~ 
).J3-

o 500 
20 500 
22 500 
24 500 
26 500 

)"J3-
)"J>-
)"J>-

AJ3-
AJ3-

~ 

~8 500 

~~:: 

I 0 
N 

§ 
0-
~ 

0 
0 
<[ 
0 
-0 

:lEa 
<[00: 
O:-lw 
Cl-lZ 
~WZ 
OZ<[ 
O:~ 
~J: 

I 
X 

:lEO 
w J 
J:O 
01-
(f) 
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Q o 

2121 JC> 
-===+~E~N~ON;T~Ae;T=======-______________________________________________________________ -:~1~;~~ 

N 

I') 

212A 
212A 
2121 
2121 

500 AJ~ 

500 AJ~ 

500 AJ3~ 

500 IJ3~ 

500 AJ3~ 

500 AJ84 

500 AJ3~ 

500 AJ~ 

50D AJ3~ 

500 AJ3~ 

500 AJ3~ 

500 AJ3~ 

+T PANEl 03 
+T PANEl 
+T PA 
+T PANEl 

-TP Y15 

-TP 

-TP Y13 

-TP Y12 

-TP Yll 

-TP YlO 

-TP Y9 

-TP YB 

-TP Y1 

-TP Y6 

-TP Y5 

-TP Y4 

16 

RI4B.l0k.ll1l.5 

15 2 

14 

RI40.10k.lI11.5'.·.C6 

13 

RI4E. 1 Ok.l/BI. 5i. C6 

12 5 

11 

10 

RI4N. 10k. 1111.5'. C6 

9 a 

RI1N.18k. 1111.5'. C2 

9 a 
+5V 

RllE.l0k.ll1l. 

12 5 

R110.10k.ll1l.5·· 
501 AJ3~.~-:!!PWL--'::~1~3 :w-7----1rr;-o~tt;j)"jj00V"Cil 

RllC.l0k.ll1l.5 
500 IJ3~-,....:-:!!TPUlY '---...:::.:..:~~~----,;;;;;-;:;ntr'i;;:_;_m1v"'Cil 

14 

R11a.l00. 1111 5 
500 AJ3~ .,....:-:!TP~YI~-::-c:17"5 "N~---~1i;;n;~;;-;-~iil.C1 

12 

10 

10 

12 

15 

10 

12 

NOTE:& ON TNE 4050 CltIP. PIN-l IS CONNECTED TO +5V. 

o 

• 5-50 

19 

11 
10 
9 10 2 a 

1 1 
6 

I~ 
~; 
0 
V 
c( 
O~ 
"0 20 15 :...1 Z C)..J Z 

c(1LI c( -z v o~ (I) 
va.: I 

5:z: 
> 

2 v 
ILl:::) 
:z:0 
v .... 
(I) 

62940007 D 



... 

N 

AJ~ 
AJ~ 
AJ~ 

AJ~ 
AJ~ 
AJ~ 
AJ~ 
AJ.L:i4 
AJ~ 
AJ~ 
AJ~ 
AJB.4 

A 1.!.::1.4 ) ~'V 

AJ~> 

I ICI. 
~I1V 01 

H18 

...L4> J7 
+12V 

AJ~> 1 I CIO I CIS IC2A 

[LJ" HI HI9.". A12 

NOTES 
I. UNLESS OTHERWISE SPECIfiED. POIER AND GROUND PINS Of 

INTEGRATED CIRCUITS ARE AS LISTED BElOI. 

14 PIN INTEGRATED cns. PIN 14 = +5V, PIN I = GNO. 
IS PIN INTEGRATED cns, PIN 16 = +5V, PIN B = GND, 
24 PIN INTEGUTED CKTS. PIN 24 = +5V, PIN 11 = GND. 

UNLESS OTHERWISE SPECIfiED, All RESISTORS AIlE RATED 
AT I '41 AND HAVE A TDLtRANCE Of 15%. RESISTANCE IS 
SHOIN I N OHMS. 

UNLESS OTHERWISE SPEClfJEO, All CAPACITORS ARE RATED 
AT 25 _VDC AND HAVE A TOLERANCE Of +!O% AND -20%. 
CAPACI fANCE IS SHDI. I. MICROfARADS UNLESS OTHERWISE 
SPECifIED 

4. UNLESS OTHERII SE 'NOTED ALL C I RCU I IS ARE PART Of OACO 
BOARD 

o o 

62940007 D 

+5V 

C5B 
01 

f9 

C45 
01 

CI5 

CG9 
01 

HI 

GNO 

ClOD 
.01 
85 

+5V 

SAml &8DUNQ 

SPARES 

AJ4~1 

hIT:19 

~;O 
~l 
>{{f' 114 

~19 
>{{flO 

r:L:: 15 

>-iffl J ., 
>-;.ii::3 

~IO 
>{{fll 

-14 

~I 

AJ5~13 

~IO 
>{{til 
~Il 

)~4 

)~1 

W>-ffi:I F-I 

)rill=" 

12 .1..0--0- 9 
52-Gil 

CROSS 
REF NO 

~ 0 
N 

'" § ~ 
C) 

o Z 
Uw:::i 
<t...J1l.. 
O~~ 
·00 

::::EOU 
<t::::EW 
0: 0 
~o:~ _w 
Ojo 
UOZ 
i=o:~ 
<tl- 0 
::::EZO: 
W 0 C)_ 

IUO: 
U W 
(f) 3: 

° Il.. 

214 

5-51 • 



01 
I 

01 
I\J 

o 

c 

BI 

0'1 

'" 1.0 Ii!!!:ll ~ I 
11:>0. 
0 
0 
0 
....t 

1 I I 

4 

CLOCK 8A JUl.Jl.J1f 
ZBD CLOCK 

ZBD BUS LINES 

-MEMORY REUUEST 

+REUUEST LATCHED 

+MEMDRY ACT! IE 

-MEMORY IA I T 

CYCLE TYPE «PM+RDM) 0 M1) + (ROM 0 Ii) 

'PM START 

-PM RAS 

-PM CAS 

PM DATA OUT 

+DM REUUEST I 

+DM REQUEST II 

+PRDC OM CYCLE 

-OM RAS 

-OM CAS 

OM DATA OUT 

OAT. LATCHED I 

DATA LATCHED n 

-CLEAR WAIT 

DATA BUS 

A 

3 2 

JlJl.fUl.fUlJlJ JlMf 
~ 

D 

PM • Ml DISPlAY MEMORY· M1 

, c 

B 

A 

CODE IDENT 

PROCESSOR MEMORY CYCLES 115920 1 - 1 r.~: -.. ---1 .. I 



CTI 
I\J 
\0 

"'" o 
o 
o 
--.J 

c 

B 

A 

U1 
I 

U1 
w 

4 3 2 

RCV CLOCK 

+RCV DATA ( ) 

I· 

-EDGE DETECT -~-~r--

Rev ENABLE U 

BIT COUNTER 9 1 9 I 9 IloT)q 12113 [14 TinT I To [II Tin frT14[Tq 9-) 10 [II [12 TI3J 141 TIT 9 IiOJII~ 12 113 I 14 [15 9 [ 

-BIT COUNTER LOAD L.J LJ LJ ~ 

BYTE COUNTER i3~---~-13 14 1 -- 15 r- 13 -~- " 

LAST BIT 1I ____________ _ 

SHIfT REGISTER I -3) 

I -4) %00WM ~r-----

-5) 

-6) 

( -10) 

I -II) :ZW~4'10'M LJ 

( -12) 

COMMUN I CAlI ON READY ______ --'r~ ~f-] ~~ 

HOLD REGISTER 27 
L-____________________________ ~~ 

26 WfiW'ffffiW~41 I ~ 

25 

24 

23 

22 ~M/#//M§'ff&0Wh1 

21 0'ff,,00'ffi'ffpW"ff§ffP/ffd101 

20 

-READ COMM LINE DATA READ (HEX) 

4 3 

L-

1 

----u u 1 r--~-~ 34 
L-.J 3A DA 

PLATO RECEIVER TIMING 

2 

o 

c 

B 

A 

CODE IDENT 

15920 



VI 
I 

VI 
~ 

0\ 
I\J 
\0 
~ 
o 
o 
o 
-..J 

c 

B 

4 

XMT CLOCK 

BI T COUNTER 

LOAD XMT LO 

LOAO XMT HI 

XMT ENABLE I 

IMT ENABLE II 

XMT BIT 0 

SIT I 

SIT 2 

SIT 3 

BIT 4 

SIT 5 

SIT 6 

SIT J 

SIT S 

BIT 9 

BIT 10 

SIT 11 

SIT i2 lXMT, 

COMMUNICATION REOUEST 

4 

3 2 

f.]sITT--;TaTIlioFlifF3Ti4[1510J -~3- I 4 I 5 I 6 I J lSi 9 1'0 111 112 1'3 1'4 1'5 10 I 

LJ U , 

:-u : U 
I I I I~ _________________________ ~ 

~ ~ , , , 
~ ~ L-

I I I I 

~ : ~~----------~-------------, I , I 

~' n :: n , I , L-. ________________ _ 

~ , n : , n'-_____________ _ 
, I I, 

~L_ __________________ _ 
~: LJiL _________________ : : rL-IIL ________ _ 
;wm ILJI " 
~ : : ILJIL ________ _ Wd3 ~ " 

I n r--
I_ CHARACTER TIME (13 BITS) .1 

3 

I_ CHARACTER TIME (13 SITS. oj 

2 

PLATO TRANSM ITTER 
TIMING 

1 

D 

c 

B 

A 

CODE IDENT 

15920 



"P4-20) 

AP~ ,~ 

AP4...::.14 

N AP4~ ~ 
204 AP4~ 

204 AP~ 

204 AP4-'S) 

204 AP~ 

204 AP~ 

(W) 

204 AP4-S ) 

211 AP4 -3 ) 

GROUNO 

.5V 

-OTR 

-OSR 

-RTS 

-RCV 

-XMT 

-ERROR 

-ALARM 15 

" 
S3 

o-!-'!--
11 0 ~ 

13 o--!-
14 0 7 

16 0 
5 

17 0 4 

IB 
0 3 

19 0 Z 

10 0 I 

TALK+- ___ DATA 

>fa 
I 

-L I 0 

'l r.::\ CR 6 

'C./ 

'l ,c:-.; CR 5 

'C./ 

'l 
_~CR4 
C./ 

'l r::-\ CR 3 

'C./ 

'l ,c:-.; CR 2 

\;J 

J/ ,c:-.; CR I 

\;J 

S3 
6 

RI 61. 1 
1/11,5% 

SI 

+ EXTERNAL SW-IO (+ASCII/-PLATO 1,/f) 
) ~23 

.. EXTERNAL SW- 03 (+EVEN/~OOO PARITY) 
~ ~14 

... EXTERNAL SW -08 (+fULL/-HALf DUPLEX) 
) ~~25 

... EXTERNAL SW-07 ) ~26 

+ EXTERNAL SW-05 (+KY BO& IP I-SK I P) 
) ~'8 

... EXTERNAL SW-04 ( ... TEST I-SKIP) 
) ~'7 

... EXTERNAL SW-03 ( .. LOCAL/-HOST) 
) ~'6 

.. EXTERNAL SW-02 ( .. INTI-EXT SOURCE) 
) ~15 

+ EXTERNAL SW-OI (+SEl/-NORM fiLE) 
) ~~14 

.. DATA /- TALK 
) ~13 

~I +OATA 1-7 AlK 

R1, 240 J 
1/1',5% 

+ 
p. 

i( ALARM INCWDEO , ON ASS£MBLY -

AP4-2)~~ __ .-~G~RO~U~N~O~ ______________________ ~~ ____________________________________________ ~-~R~E~S~ET~ ______ ~)~-4 

A~~ 

o o 

62940007 D 

205 

105 

105 

105 

105 

~ 0 

105 
N 

§ 
0-
~ 

105 

105 
0 

105 
0 
ct 
0...1 .w 
::::E Z 

109 ctct 
a:: 0.. 
C>C/) 

::!a:: 
00 

U~ 
~a:: 

105 ct W 
::::Eo.. 
w O 
:J: 
U 
C/) 

200 

5-55 • 



~) 

~) .. 
206 PI~) 
206 P~ 
206 PI~ 

206 ~ 
206 ~ 
206 ~ 

N 

5-56 

Q o 

ICI 

15v 

+ C2 

I~1 I OI~F 

+KBO 02 
+KBD 01 
+KBD DO 

+KBD 04 

+5V 

R2,3.3k,1/41,5% 

R3,3.3k,1/41,5% 

R4,3 3k, 1/41, 5% 

R5,3.3k,I/41,5% 

R6,3.3k,1/41,5% 

RJ. 3 3U/41, 5% 

RB,3 3U/U,5% 

R9,3 3U /4, 5% 

II 
10 NOT USED 

9 NOT USEO 

P'-__ ",-S,-,-T",RO",BE'--7rfi::.L 2 06 

~R_I,_4J~0~,~1/_4'_,_5% _____________________ ~ __ ~~ ____________ ~~ ______________________ ~-S~H~IF~T~~ 206 

RIO,4JO,1/41,5% 
L-__ VV~ ____________________________________ ~ __________________ ~ ______________________ ~-~C~ONuT~RO~l~~ 206 

00GJ[~]80D00G~GGG~ 
0GGG00000G0000000 
~00000000GGGGGG0B 
0E10G0E100ElEJEl0G0BB 

I 66 I 
KEY NUMBER ASSIGNMENT 

PART OF KEYBOARD ASSY 51940851 

o 
a:: « o 
ID 
>­
W 
:.: 

Q o c:t 

62940007 B 



o () 

io 
eN 
wOo 
Sill 
u ~ 

21lA EP~) X15 :J 
« 

212A EP~) -114 Z 
·0 

212A EP~ XI :::E-«I-
212A EP~) 112 o::Q. 

(!)~ 
212A EP~ XII ::! .... 
212A EPLl4 110 Ow 

uZ 
21lA EP~ 19 -'!l 

(!)Q: 
212A EP~ -X8 9:1: 
212A EP!::!.4 > 17 u 

:J 
21 ZA EP~) -16 0 
212A EP!:1.4) -15 l-

N 21ZA EP!:!4 -14 N 
212A EP2-26 ) -13 

21ZA EPZ-28 ) -X2 

21ZA EP2-30 ) -Xl 

212A EP!:!4 -XO 

-Y15 ~ 213 

-Y14 ) EP2-3 213 

-Y13 » EP2-5 213 

-Y12 > EP2-7 213 

-Y11 ) EP2-9 213 

-YIO » EP2-11 113 

(II) 

-Y9 ) EP2-13 213 

-Y8 » EP2-15 213 

-YJ ) (PH 7 213 

-Y6 F9 213 

-Y5 > EP2-21 213 

-Y4 » EP2-23 213 

-Y3 ) EP2-25 
213 

-Y2 ) (P2-27 213 

-Yl ) EP2-29 213 
~ 

-YO ) EP2-31 213 

PART OF TOUCH PANEl ASSY 61408448 

62940007 o 



N 

+5V +5V 

209 A~ +XMT DATA MARK 

200 IP5-20 »-+.:.:4!...M;:H!.':Z _______ .....J~ 

AP~)-_l-..., 

ICI5-PIN 8 ru 
MARK =390HZ 
SPACE = 490HZ 

OUPLEXER 
C5,.01 

RI9,t7k.5% 

RI6,1.6k,5% 
2 N 200 

, 2 15 

10 

GROUND TP9 
TO DISABLE 
XMTR 

f'o'--<I----'J TP9 
XMTR OFF 

FSK XMTR 

4016 KHZlI 611411 6=389. 75 HZ MARK 
4016 KHZlI 28/411 6=490. 23 HZ SPACE 

COUNTER {256-161=95=5F 
PRESET 256-128=128=80 

LOIPASS NOTCH C3, .01 
~------, 

R1 ~,1271f. 

"" Z~ 
2d5 
I-
11. a: 
Ow 

I­
::::EI­w­
o::::E 
0(1) 
::::E Z 

'V 

"" a: 
I-

lARK =390HZ 
SPICE =490HZ 

\-!-~~O TP 7' 
UTR 

0.56 TO 0.74 

R17,750,5% R18.10k,5% 3 324 r------------------------------------------------------~--------~A~ 6~1 
IC2A 

XMT > 80B LOSS 

RCV =BOB GAIN 

OAA 
RI rLL B03 

OAA LOSS = 2,5 oB 

XIT=0.2B TO 0.44 VAC 
TP 8 

-'------1 T1 PHONE 
I 

'3 1 :~ R20. 10, 5S 
I 

603 21 0--0 
XMTR LEVEL = -II TO -90Bm 

XFMR 
CRI RCV=0.004 TO 0.2 VAC 

11TH XMTR OFF 6.BV 

C6 
15101111 3 

II .01 
25V 

RCVR LEVEL = -43 TO -I noBm 

I 
RBB I KI 
250V I PIN 51918070 LINE 

5VOC ... "iIO 1:1 
-20% 

64 OHMS 

6.BV 

+oATAI 

R21, 10 .5% 

r!!- 603 

209 AP5-~ ») -TALK 

t·, ~, HC-- J6 
NC ----L...,. J7 
NC~ JB 
NC~ J9 

,-------
-5V 

o CD c( 

• 5-58 62940007 D 



600 

N 

Q 

Q 

R315.90' 

RJJ 9.31' 

R34 4.41> 

I C21 .01 

62940007 D 

o 

IG PA ICH 
C7 • 01 BANDPASS NOICH 

R17 B.15. CIO .01 R30.4B.7' 
Rlot 18.2k R25 51.1 k 

+IOaB AT 390HZ 

C14 .01 CI6 .01 PHASE EQUALIZER Cll .01 

R39.44 n 

R41 4. on e17.01 

R3B 7 

LIMITER 

+1! V +5V 
C24 .01 

R47 
I, R58 31.6' 

5% 
R5712.4' Cl5..01 

7 
R59 10.0. 

o 8 ~AC 
TP 1 AT 1300 HZ 

LIM OUT 

JU' +5V 
OV 

fSK DISCRIMINATOR 

WITH 
CARRIER 

-IIV R63 7.68' C27..01 

R65.21.0' 

RB7 R64.2.00k C18 01 

R66. 10. O. 

200 TO 510 
5% 

SElECTED 

LOWPASS 
C19 .. 01 LOlPASS NOTCH 

R75.31 6' 
,.:""'v..."-.... ---'>M~---. R76 6.65' 

R44 100, 

BANDPASS 

R42 R43 
36.511 402 

+70B AT 1100HZ 
+13(18 AT 1300HZ 

R61 1 20 Ok 

R62 10.0' 

R60 
CR7 10.0' 

CRS 

R68,200' 

R69.1O.0' 

R67 

o 
N 
0-
Il) 

Z 
0 
-0:: 
1-11.1 
0.> 0_ 

~~ wW 
00:: 
0 
~ 

10. O' CR9 
eRB 

+3.0YOC AT 1100HZ 
o OYOC AT 1100HZ 

1-'-............. -0 TP3 -3 OVOC AT 1300HZ 
EYE 0 03 Y.AC MAX 

R8210k.5% RBI.IO'.51. 

CARRIER LEVEl OETEC7 

1Jl +IIV IIIH 
-IIV CARRIER CR4, CR5 

R53 470'.5% 

C22 .. 1.15V.+IO% R54.75K.5% 

~-

o 

CARRIER DETECT TIMING 

-9V=CO 
+1 OV = co 

TP5 
CO 

CRIO 

+IOV=CO 

-IOV=CO 

-RCV DATA 

I-'-+-_-,M:::A::;RK~~!. 212 

TP4 -IOV=MARKOR CO 
RO +IOV=SPACE AND co 

+CARRIER DETECT ~9 211 

+5V 

• RBH.7 •• +OATA SET READY 
~~-~~~~~~)~ 211 

5% 

5-59 • 



U'l 
I 

0'1 
o 

0'1 
I\.) 

~ 
~ 
o 
o 
o 
-...J 

D 

c 

B 

/' 

4 3 

(lPS -f2 APS ~) •• ~ LV" • ~ LV70 • ~LV70 , 

M. ~) II -:C'L""" 1I't>V-<y,. II ·O'''-CU7. , 

flPS -2 R~,IO,S'Y. 

~) tIl ~~I---II-----o 
-ltv 1 (33 I C3'I C35 C3(O 

+ '1.'2. .1 +r 22 I .1 -IIV 

1{~ tt~~~X"o .'?~ ... l·ff~". :0 £Z~ 

ItP>~I' 

-91 

3 

2 1 

NOTES: 

I, UNLESS OiHERWISE SPECifiED, PUWER AND GROUND PINS Of 
INTEGRATED CIRCUITS ARE AS LISTED BElOW: 

14 PIN INTEGRATED CKTS: PIN 14 = +5V, PIN 7 = GND, 

16 PIN INTEGRATEp CKTS: PIN 16 = +5V, PIN B = SNO, 

S PIN INTEGRATED CKTS: PIN 'b= +5V, PIN 4 ~ GNO. 

2. UNLESS OTIJERW'':>E 1\I0T~D ALL DIOD6:S 
TO BE PIN SI0073e.5. 

3, UNLESS OTHERWISE NOTED All CIRCUITS ARE PART Of A 
BCHP BOARD 

MODEM OPTION' I COOE IDENT I I 
POWER,GROUND,a DECOUPLING 15920 - r.~~~:'~i.J' 11"\ I 

c 

B 



!l:4>-- HC 

1.1.=4 >-- NC 
a: 
1&.1 

1.!.:.4 ) RING II )r!!- ~ 

I~;o 
~ 600 

(GREEN) i:i: 
1&.1 

I'OOOV Z 

LINE oJ 

2 
1&.1 
0 

TIP ~ 
0 

N il.::4 600 2 

Li=4 II 
(REO) 

!l:4 IIC 

!l::4 
12-2 ) II 

~ 
PHONE 

1l=4) RING 

~>-- He 

12-6 )>-- Ne 

o CJ 

62940007 0 5-61 



... 

.& 
A C. 
LINE 

N 

• 

~ 
~ >-~~ ____________ .-________________ -. ____ ~~C_35-1'f~ 

I C31 lC3~kV 

&4 

5-62 

-.J.., 
CI 

005 
3.1 

R4,1.3.l/ll 

~S, 1.3, 1/11 

1,,1.3,1111 

RI,I.3' 

~.01 1'.0110001 

I 10001 1 C36y~ 
CRI CRl 

..... ~CRH3 __ .... __ C .. ;:.R4t--t P ~ S1940601 

• 11 

3kV 

IN5815 
IA 

CRb 

RI ,43SI, 10' 

Rl 
410. 

CRI 

~66. 100,11 

~} 

--, 3'.} I \ 
I 101 (~r!J;P/N SI918111 

R7 ,43,5', 10' .. 

CRIO 

INS615 
III I ~ 1 S1918616 1 

Cl: r+ +C8 
~ rn ~ rn 

0..:' .i1-____ +_~75'-'1-4>--_+......J~ 751 

CRII 

I N561 S 
IA 

RI5 
1% 

RI. 1.50,1' 

51918616 

R64, I 00 

~I 3 

1% 
3.01k 

C 

Hf-- 46.40 
501,!IO. 

RI6 a 3.0n C~13 

illl R9471/2. 
I 

+ RI7 

9~12611100 lk 21 
3 cw 

, - RI8 RI9 
CRI 1% 330 

2,87k 
INUII,IA 

~d-~------+-~~-~-0---~-:l7.-N~,-~J 

RIO,4.1' CRt 

-10+1001 .~ ~1'O3Ol2 

Q3~P 

R53,3.0k 

NOTES: 

HII 
1.3. 

7 E4 
0--0 

I. UNLESS OTHERWISE NOTED ALL LEOS TO BE PIN 51903800, 

R68,41h 

1, UNLESS OTHERWISE NOTED ALL DIODES TO BE PIN 95637304, IN4004, 1.11, lAo 

& Jl-I AND 12-1 ARE TIED TOGETHER. 
Jl-2 AND 12-2 ARE TIED TOGETHER, 
ONLY ONE CONNECTOR NEEDED, 

u 

R61 
1.5' 

R~I 1 C12. 

rBrw . TIS 
~25V 

if/ CRI2 
RED 

P N 51 903800 

Rll 
5.60 

" 

CII,.OI, 

5011~ 

+551 

GNO 

)--fl.:,1 

rJ1::.1 

r-- I 

I I 
Ell : E3 

I I 
L_..J 

OPTIONAL 
IIITPAIlTOf'MoO_ 

£) 
II) 
« 

62940007 F 



po 

-

N 

-

AC LI""",J~2-I~r~ __________ ~ .&"L CRU 

A C'-'.::!. J2.-2-+ >...-t-----+----..., 
LIN: - I 

CI3 
.005 
3tV 

~30.!~~. 

~'f--
50Y.!11IS 

CRI9 

.----+---...... ~ 518111 00 

J~~Q5 
ClIl 

R14.lo3k 

702 ® .1. C4\.,l.5n.1DJ 

CRI5 

R3L~7.1/2 • 

133 
1.3k 

P.Aj 778352&1 

12. CR2a 

r-' ~ - --< ~L, 
B I -i, I 

~~~:k I I 
L'>r-

'I&V 

T q95791J300 I 

'----....... 

,----, 

~
P/N 151514D.j1 I l -~::! -1~~'-+--------I--.--..:.:5V----+)--il=3 

'-----------' 

cm J'/ 
IE0t::\. 

R39 .. 

f 
CI--+ 

R45 
12 

R35.470 

13a 
910 

'5V J5-5 
J5_ 

702 

702 

702 

[ 

~-------------------------------------------------------------------------<~D 702 

ILOC 

Q I CJ + I 

62940007 F 5-63 • 



701 

701 

.. 

• 

,-----------------, 
).... _____ +---.:R::46~.;<S 1i.6k:::..-_~---~J>'.I-I,5791300- -1 S R57.IOk +5V I 

II 
CR31 

R47. S,6k ~~-----~--~-----+~~--~~3 Q7 

II 2N2222 

R72.470k 

I _ lOS 

L __________ ~,~~~~~ __________ -_______ ~ 

Q u 

5-64 

o 50 
$1 HZ 

P ~ 95884800 

62940007 F 



m 
I\) 

\0 
~ 
o 
o 
o ...... 
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MAINTENANCE 

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 malfunc­
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, and/or additional ROM/EROM 
installed. If terminal is CC629-A/B, does it have 16K 
RAM or 32K RAM? 

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, Tou~hpanel, and Keyboa~d Test~ 

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 frecin #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 
l4-pin and l6-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 
maintenance procedures for the terminal. The SAM listings 
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 
BEING ASKED 

INDICATES FOOTNOTE 
(NOTES ARE LISTED ON 
LAST PAGE OF SAM) 

STEP NUMBERS SAM 4271 62947918 

(USED FOR IDENTIFICATION ~ 
PURPOSES ONLY) I "l'his SAM assul.,. power is applied and circuit breaker CBl does 

I. ,t tr Ip. 

PATH TO FOllOW FOR YES @QJ) N Blank screen (no video or raster) CONTRAST and 

RESPONSE TO FIRST 1:: INTENSITY controls have no effect? 

QUESTION 002 : 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 : : : : • 1 Run auto tests (enter 84200). If unable to 

'establish communication, check I/O connectors, 

AFICRTS'OTNA-C-T-IO-N-T-O-B-E-~---· --.;..1----0-0-7...,~:.,-r.\..,.1~:· ...,',....,.' ...,',...-1 ~:~:~~i~e~;~~e f~~t:~~~:~!n~:~d. If problem 

~ Check for loose internal cable connections. 

PERFORMED IN THIS 008 : : ~~~~~/or correct seating of applications 

COLUMN 

UNDERLINE INDICATES 
THE LAST OF A NUMER­
ICAL SEQUENCE OF 
ACTIONS IN A GIVEN 
COLUMN 

009 

010 

011 

~ 012~: 

I ~: 
014 ~~ 
015 ; 0 

SECOND ACTION TO BE I ~ ~ 
PERFORMED IN THIS ~ 017 ~ 4 

COLUMN I 018 ~ 
INDICATES SAMIS CON-~~ 
TINUED ON PAGE 2, ; 
COLUMN A : 
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Figure 6-1. 

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 
3.8.2) • 

Replace monitor PC board (para 3.8). 

Check Video Faston connector (J5 pin 6). 

Check fuse FJ (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. 



i 
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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 Building circuit breaker for power outlet remains set 
when terminal ON/OFF circuit breaker is pressed to ON? I 

I 
002 N 

003 

004 

005 

006 

007 

008 

y 

I 
I 

Terminal ON/OFF circuit breaker remains set when 
pressed to ON? 

N Y 
I I 
I I 
I 1 
I 
I 

A message appears on screen after approximately 
45 seconds. 

Power on occurred successfully. 
nostics (procedure 2). 

Run resident diag-

1 Turn BRIGHTNESS control clockwise to check that it 
I is not set too low. 
I 
2 Verify that power cord is securely seated in recepta­
I cle on ac entry panel. 
I 
3 Remove hood (procedure 3) and check cabling for loose 
I connections. 
I 
4 Check LEOs on power supply board (figure 6-17) and do 
I the following as applicable: 
I 
I • If all five LEOs are lit, check/adjust power 
I 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). 

009 5 If no raster (illumination) appears on screen when 
BRIGHTNESS control is fully clockwise, go to SAM 2 
(No Raster). If a raster is present, but no video 
and no response to the reset button, turn power off 
and back on again. If video is present, run resident 
diagnostics (procedure 2) and go to SAM 4 (Resident 
Diagnostic Errors/Problems) to further troubleshoot 
problem. 

I 
I 
I 
I 
I 
I 
I 

322 
ABC 
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1 1 

I 
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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 

I (procedure 12) and stepdown transformer (proce-
I dure 11) one at a time. 
I 

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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SAM 1-3 

retry. If breaker trips, replace stepdown trans­
former (procedure 11); if not, replace power 
supply board. 

c. Press breaker to OFF. On video board, reconnect 
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 BJl 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. 

to OFF. Reconnect cables to con­
as follows to see which one makes 

Press breaker to OFF while making 

Reconnect I Replace if Breaker Trips 
I 

AJ2 I Keyboard assembly (procedure 13) 
I 

AJ3 . I Touchpanel (procedure 20) 
I 

AJ4 I Operator panel (procedure 14) 
I 

AJ5 I 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 LEOs 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 

I 
N Y CRT filament lit? 

I 
1 Check BRIGHTNESS control as follows: 

2 
I 
I 
I 
I 
I 
I 
I 
I 
3 
I 

22222 
ABC 0 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 XlOOO 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 turn~d 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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1 1 1 
I I 

008 I I 
I I 

I 
I 

009 I 
I 

010 I , 
011 1 

D E SAM 2-2 
1 1 
I J 
1 I Press ON/OFF breaker to OFF. Wait 60 seconds for 
I I crt to bleed off power and check seating of 
I I socket at end of crt. 
I I 
2 4 Replace display board (procedure 18). 
I I 
3 5 Replace matched yoke/crt (procedure 18). 

Press ON/OFF circuit breaker to OFF and disconnect 
power cord from outlet. Disconnect display board 
from voltage doubler/bleeder. 

CAUTION 

Make sure connection is clear from ter­
minal frame and board components. 

Reconnect power cord and press breaker ON and observe 
LED on display board. 

a. If LED does not come on, replace display card 
(procedure l8). 

b. If LED does come on, replace voltage doubler/bleeder 
(procedure 19). 

012 1 Check seating of cable leading from power supply board 
I to board-edge connector on display board. 
I 

013 2 Do +55-V adjustment (procedure 9). If unable to 
adjust, replace power supply board (procedure 10). 

014 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 18) 

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 6-16)? 
I 

003 N Y -12 +0.60 V present across C79 on controller board 
I (figure 6-16)? 
I 

004 N Y +12 +0.60 V present across C66 on video board 
I (figure 6-19)? 
I 

005 N Y -5 +0.25 V present across C83 on video board 
I (figure 6-19)? 
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). 

6-17 



012 

D E 
1 1 

I 
2 

013 

014 1 
I 
I 

015 2 
I 
I 
I 
I 
I 
I 
I 

016 3 

6-18 

I 
I 
I 
I 
I 
I 
I 
3 

SAM 3-2 

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. 

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 is 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). 

If voltage is greater than tolerance, replace power 
supply board (procedure 10). 

If voltage is less 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 5 of loose end of power cable (pin 8 is ground). If 
voltage is bad, replace power supply board (procedure 10). 
If voltage is good, proceed to next step and isolate load 
faul t. 

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 +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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SAM 3-3 

c. If an internal modem is installed, press breaker 
to OFF and reconnect cable to BJI. Disconnect 
mqdem 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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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. 

6-20 

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 modem board (procedure 21) 
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024 I Do the following as applicable: 

62940007 

• If all five LEDs are unlit, go to SAM I (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 LEDs come 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? 
I 

006 Y N Error 04 occurred? 
I I 

007 I Y N Error 05 occurred? 
I I 

008 I Y N SKIP/TEST switch in TEST position and 
I I RESET switch pressed for 3 seconds or 
I I longer several times but diagnostics do 
I I not start (LEDs on operator panel do not 
I I cycle on.and off)? 

I 
009 Y N SKIP/KB&TP switch in KB&TP position but 

I alignment pattern does not appear? 
I 

010 Y N Absence of response when any key is 
I I pressed? 
I I 

011 I Y N Absence of response when a 
I I particular key is pressed? 

I I I 
012 I I Y N Wrong binary code shown for a key? 

I I I I 
013 I I I Y N Touchpanel test does not cause 

I I I I I I video inversion or operates 
I I I I I I incorrectly? 
I I I I I 1 

014 I I I I I I Y N Diagnostic hangs and/or alarm 
I I I I I I I I sounds constantly? 
I I I I I I I I 

015 I I I I I I I 1 Problem not covered. Call for 
I I I I I I I - assistance 

3 3 3 3 3 3 3 222 2 222 
ABC D E F G H I J K L M N 
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SAM 4-2 

Replace video board (procedure 6). 

Replace controller board (procedure 7). 

Remove hood (procedure 3) and check connection 
of touchpanel cables at AJ3 on controller 
board. Figure 6-12 shows proper pin alignment 
of cables. 

Replace controller board (procedure 6) and 
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 13). 
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 13) 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 6-17). 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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030 2 Check LEOs on power supply board (fig-
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: 

a. EROM chip on video board that contains 
resident firmware program (procedure 8) 

b. Controller board (procedure 7) 

c. Video board (procedure 6) 

032 1 Replace Z80A-SIO/2 chip on controller board 
I (procedure 8). 
I 

033 1 2 Replace controller board (procedure 7). 

034 1 Second ind ication in LEOs identifies in which RAM 
I 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 
I voltages are bad, go to SAM 3 (Bad Power Supply 

-I Vol tages) • 
I 

036 3 1 Replace video board (procedure 6). 
I I 

037 142 Replace controller board (procedure 7). 
I 

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 14). 
I 

042 1 4 Replace controller board (procedure 7). 
I 

043 2 Replace operator panel (procedure 14). 
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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 I 
I Y 
I 
I 
I 
I 
I 
I 
t 

1 
I 
I 
I 
I 

I 2 
I 
I 

222 2 
ABC D 
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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 
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) 
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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 

002 Y N LOADING FILE 00 displayed constantly? 
I 

003 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 1 1 1 1 I Press RESET switch for 3 seconds or longer and 
I I I I I retry load. 
I I I I I 

22222 2 
ABC D 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 S5-l/-2 or 
I I S5-3/-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
tor's guide) • 

• International unit (no international units have 
internal modems) - if internal switch S2-l 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 S2-1 is set for 
constant Data Terminal Ready signal, position of 
TALK/DATA switch is irrelevant. 
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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 7-1 

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 I load. 
I I 

005 I 2 Verify that flexible disk is correctly installed in 
I I disk drive (refer to flexible disk drive hardware 
I I maintenance manual, publication number is listed in 
I I preface) • 
I I 

006 I 3 If another controlware flexible disk is available, 
I I install in disk drive and retry loading. 
I I 

007 I 4 Check that all cabling connections between terminal and 
I I peripherals are secure and that a terminator is on last 
I I device. 
I I 

008 I 5 If disk drive does not move heads during load attempt, 
I I run its resident diagnostics to check whether it is 
I I operational (refer to flexible disk drive hardware 
I I maintenance manual). 
I 1 
2 2 
A B 
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014 
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I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
3 
I 
I 
4 

I 
8 

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 I 

002 I N Y More than one device connected to PARALLEL interface? 
I I I 

003 I 1 1 Check that all cable connections between terminal and 
I I I device (s) are secure. 
I I I 

004 I I 2 Try to isolate problem by disconnecting peripheral 
I I I devices one at a time and rerunning tests. Start 
I I I with last device in daisy chain and be sure to 
I I I reposition terminator on new last device. Refer to 
I I I applicable hardware maintenance manual if a peripheral 
I I I device is found to be at faul t. 
I I I 

005 I I 3 Replace controller board (procedure 7). 
I I 

006 I 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 - Turnin2-Termin~l O~LOFF 

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 - Executi~esident Dia~nostics 

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 unless terminal 
CC629-A/B has 16K standard RAM and RAM 
expansion is not installed in which 
case 52-10 is set to 16K position. If 
set inaccurately, the diagnostics will 
either omit existing RAM or include 
nonexistent RAM in the RAM test. The 
latter condition results in invalid 
errors. 

To run resident diagnostics: 

1. Set switches behind protective door as follows: 

62940007 E 

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 mmmmCI: ~I,W[JmmIT]~~.~ 
UN~~16:ED_00 01 02 03 04 05 06 07 08 09 5B 10 II 12 IB 
3f 2C 2E 71 77 65 72 74 79 75 69 6F 70 33 34 35 3C 

~~mmmDQwwwWI~p)R~~~ 
OC OE 51 57 45 52 54 59 55 49 4F 50 13 14 15 IC 

*imQmQ~QQQDQ~~ •• 
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 

~~~-;;;)IT]mmQwQG]CJDml~~]~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

60 

I~ ~ 
40 

Figure 6-3. Keyboard Codes and Legends 

Bit 7- -I 
Bit 6--- 1 
Bit 5- I 
Bit 4--- 1-- = 010101112 = 5716 
Bit 3- I 
Bit 2--- 1 
Bit 1--- I 
Bit 0--- I 

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 
ReV 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 
INITIAL 

ERROR 
CODE 

DIDIR Rlx E 
TSTCMR 
RRSVTR 

MEANING OF SECOND INDICATION 
(RECORD AND PASS THIS INFORMATION 

ON WHEN RETURNING FAULTY MODULE) 

03 

03 

03 

- - - - Problem on A-OO, A-07, or PMA-O line. 

- - - X Problem on A-Ol, A-OS, or PMA-l line. 

- - 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. 
I 

03 - 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. 
1 

03 - X - - - - Problem on A-OO, A-07, or PMA-O line. 

03 - X - - - X Problem on A-Ol, A-OS, or PMA-l line. 

03 

03 

03 

03 

03 

03 

03 

03 

6-40 

- X - - X - Problem on A-02, A-09, or PMA-2 line. 

- X -1- X X Problem on A-03, A-IO, or PMA-3 line. 
I 

- X -Ix Problem on A-04, A-II, or PMA-4 line. 
I 

1- X -Ix - X Problem on A-05, A-12, or PMA-5 line. 
I I 
1- X -IXlx - Problem on A-06, A-13, or PMA-6 line. 
1 I I I 1 
1- XI-IXIX XIProblem on A-OO, A-07, or PMA-O line. 
I I I I I 
IXI-I-I-I- -IProblem on A-OO, A-07, or DMA-5 line. 
I I 1 1 I J 1 
JXI-I-I-I-IXIProblem on A-OI, A-OS, or DMA-6 line. 
lltlill 

62940007 



TABLE 6-1. SECOND INDICATIONS FOR ERRORS 03, 04, AND 05 (CONTD) 

I 
I INITIAL 
I ERROR 
I CODE 
I 
I 03 
I 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

04 

04 

04 

04 

04 

04 

04 

os 

05 

x = LIT I 
~~~~~ 
D DIR Rlx EI 
T SIT C M RI 
R RIS V T RI 

I I 

MEANING OF SECOND INDICATION 
(RECORD AND PASS THIS INFORMATION 
ON WHEN RETURNING FAULTY MODULE) 

X -1- - X -IProblem on A-02, A-IO, or DMA-O line. 
I 

X -1- - X X Problem on A-03, A-II, or DMA-l line. 
I 

X -1- X - - Problem on A-04, A-12, or DMA-2 line. 

X - - X - X Problem on A-05, A-13, or DMA-3 line. 

X - - X X - Problem on A-06, A-14, or DMA-4 line. 

X - - X X X Problem on A-OO, A-07, or DMA-5 line. 

X X - - - - Problem on A-OO, A-07, or DMA-5 line. 

X X - X Problem on A-Ol, A-08, or DMA-6 line. 

X X X - Problem on A-02, A-IO, or DMA-O line. 

xIXI- - X X Problem on A-03, A-II, or DMA-l line. 
I 

xix - XI- - Problem on A-04, A-12, or DMA-2 line. 
I 

xix - X - X Problem on A-OS, A-13, or DMA-3 line. 
I 1 

X X - X X - Problem on A-06, A-14, or DMA-4 line. 

X X - X X X Problem on A-OO, A-07, or DMA-5 line. 

X No character-request status. 

- - X - Character request dropped after output of 
lower bits. 

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 

- - - - X X Character request present after output of I 
upper bits. I 

I 
- - - X - - First byte flag not set. I 

I I 
- -1- XI- XIStart bit not received. I 

I I I I 
- -1- Xix -INo character-ready status. I 

I I I I 
- -1- Xix XIData error. I 

I I I I 
- -1- -1- XINo character-request status. I 

I I I I I 
1- -1- -lxl-INo character-ready status. I 
I I I I I I 

__ ~0~5 __ ~I-~-~I-~-_I~X~I~X~I_D~a~t~a~E~r~r~o~r~. _______________________________ 1 
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m~D.D 0 0 on 0 ° 0 0 D. DO ° 000 BITO-THRU-BIT7(FORBANKS 

WWDillDoD DJLDllil 0000 ODD 2 AND 3) 

FRONT PANEL 
LEOS 

DTR O} 2' 
DSR 0 BANK 2° 

RTS § 2. 

:. lefT 2' 

ERR 0 f 2·0~.tl4. 
Figure 6-4. RAM Chip Location 

Procedure 1 - 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 

629400:07 



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 modern 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 • .. -

-- -::::::;;',p 

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 

PROCEDURE! 
ADJUSTMENT AFFECTS ALSO AFFECTS COMMENTS 

I 
I 
I 

------------~----------------_T--------------_T---------------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 I 
factory for I 
40ft L with alII 
white display I 
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 I 
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 I PROCEDURE! 
I ADJUSTMENT AFFECTS I ALSO AFFECTS COMMENTS 
I I 
I I 
I H LIN Size ratio of I Overall width Adjust so that 
I (Horizontal left half to rightl and high center-to-left 
Linearity) half. I voltage. and center-to-
Coil I right measure-

I ments are 
I equal. 
I 

V (Vertical) Raster he igh t. I Vertical size, 
SIZE Poten- I vertical lin-
Potentiometer I eari ty, and 

I centering rings 
I all interact. I 
I I 

V LIN Size ratio of I Overall height. Adjust so that I 
(Vertical top half to I center-to-top I 
Linearity) bottom half. I and center-to- I 
Poten tiometer I bottom measure-I 

I ments are I 
I I equal. I 
I I I 

High Voltage Limits high I X-ray emission. I Set with a I 
Limit voltage to I I variable power I 
Potentiometer I 19 kV max. I I supply and highl 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

WARNING 

Lethal voltages exist in the crt 
monitor assembly. Use extreme cau­
tion when performing adjustments or 
severe personal or loss of life may 
result. 

NOTE 

I 
I 
I 
I 
I 
I 

The term saturation in the next step 
refers to an overshoot or widening of 
the alignment pattern on the right 
side of the screen. 

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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H LIN 
(HORIZONTAL 

LINEARITY 

H 
(HORIZONTAL) 
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SIZE ~-~~~~1J.!l 

03500·4 

R3 

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. 

62940007 



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 51004063). 

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: 

6-50 

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 1). 

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 

CONTROLLER 
'--- BOARD 

0341U-1 

Figure 6-10. Video and Controller Board Locations 
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lOCATIONS FOR OPTIONAL 
ROM/EROM EXPANSION 

FLOOD SCREEN SWITCHl REFRESH-MEMORY~ 
WRITE SWITCH '\ 

TO MONITOR 
__ ----- DISPLAY BOARD 

(KEYED FOR CORRECT 
CHIPS CONTAINING 
RESIDENT CONTROL­
WARE PROGRAM 

111101 
CONNECTION) 

RED STRIPE 001 ODD DODO 0 0 0 ~01fTI 
~OOOOOOO 0 00000 
ullllill DOD 
~OOOOODO DO 

TO VIDEO OUT 
CONNECTOR 

lOCATIONS FOR 
10NAl RAM 

EXPANSION CHIPS 

FROM POWER- ~~~~~~~~O ~~~~~~~ 
SUPPLY BOARO ___ 

D~DoD 0 DOD DODD (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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CONNECTION) 

TO OPERATOR PANEL7 
(KEYED FOR CORRECT 

TO KEYBOARD --____ 
(KEYED FOR CORRECT \ 

COMMUNICATION 
",,\OPBACK SW ITCH 

SINGLE BLACK DOT ON OUTER 
CONNECTOR, TWO BLACK DOTS 

CONNECTION) ___ .",,--...,. ON NER CONNECTOR 

TO OPTIONAL 
INTERNAL MODEM 
BOARD~ 

1111111 

\ 

1111111111111 t------;:l:r----li;;.;:;;:;::;:;:;::~ 

f 'I 

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 6-14) 

• Optional ROM/EROM expansion chips on video board 
containing resident controlware program (figure 6-14) 

• 74S05 chip on monitor display board (figure 6-15) 

CAUTION 

Follow the precautionary rules for 
handling MOS circuits given earlier 
in this section when replacing chips. 

1. Remove power from terminal (procedure 1) and remove hood 
( proced ure 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 14-pin 
and 16-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 
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Figure 6-15. Pluggable Chip on Monitor Display Board 
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Procedure 9 - Checking and Adjusting Power Supply Voltages 

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). 

J I 
f m ii ~ -~:~UND 
J II ~GRDUND 

-e7g 

--12V 

\"-____ J { ..... __ ...J7 t ) 
03943 

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 LED _---~~--P:"---it~_:~· 

03460-3 +55-V LED +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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+55V 

Q~---~- _GROUND 

03500-3 

Figure 6-18. Test Points for +55 V on Display Board 

4. Check that 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 modern 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 
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Figure 6-21. Power Supply Board kemoval 

9. Install replacement power supply board in reverse proce­
dure of preceding steps and set SO/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). 

AC ENTRY COVER PLATE 
(PRESENT IF THERE IS 
NO INTERNAL MODEM) 

POWER-CORD 
RECEPTACLE 

jj 
GROUND SPRING 

BROWN WIRE~ 
BLUE WIRE~ 

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 coming 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. 
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03606 

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) 

FROM 
LINE FILTER 

SIDE CLIPS 
03940 (TWO ON EACH SIDE) 

Figure 6-24. ON/OFF Circuit Breaker Replacement 

Procedure 13 - Replacing Keyboard Assembly a~d Components 

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 1) 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
tion slightly. 

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 

c.L..._-\-____________________ ->.'1 

\EMOVE 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 IBBB888BBBBI o 

ERR LED MOUNTED 
rW1TH SHOWN SPACE 

2.54 mm (0.10 in) --, [{ 0.-

r----------, 
: 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 replace 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 Display 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 
LEAD 

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', pm ~fa.:;~ REMOVE (l -- , ~ 
. I ,,===-' -.. 

DOUBLER/' __ ~ __ ~--~~~------~ 
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 

03&10-1 

Figure 6-30. Front Chassis View 

To remove display board: 

10. Disconnect flyback-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: 
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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: 

05512-1 

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 
al igned. 

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 
CARTON 

~-....,-~~ 
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 - D~fining 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 

procedure 23 - Installing Numeric Cluster 
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1. Use the keycap removal tool (part number 71493510) to 
remove the 12 keycaps boxed on figure 6-34. Make note of 
the location of each key as a reference for installing 
new keyset. 

2. Install the numeric cluster keyset (part number 15632988) 
so that each numeric cluster key is in the same location 
as the corresponding key removed in step 1. 

3. Keyboard assembly is now part number 51940852 and not 
product number 51940851. 
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Figure 6-34. Numeric Cluster on Keyboard 
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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. 

UIM (Unit of Measure) Indicates how the information-control system counts or supplies a part. 

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. 
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A 

50 HZ ONLY (CC629-B) 
CABLE ASSY (POIER CONN)61408989 
CABLE ASSY (VIDEO OUTPUT)61408444 

CABLE ASSY 
CABLE ASSY (DISPLAY LOGiC) ....... 6140B907 
CA8LE ASSY (LOGIC SIGNALS).. .. .61408025 
CABLE ASSY (D.C. POWER). .61408024 
CA8LE ASSY (A. C. INPUT). .. .. SEE TABLE 
CABLE ASSY (A.C. ENTRY).. .SEE TA8LE 
A.C. POWER CORD.. ..SEE TA8LE 

CONTROLWARE (OOINlINE LOADED) 

MF401-J 1ST-III ASCII CONTROLWARE ...... 15632600 

MF402-J ISHII PLATO CONTROLWARE. .. 15632603 

3 

EC 

OPTIONS 

40003-200 MENORY EXPANS I ON OPTI ON . 66306847 
(XA243-A MEMORY EXPANSION OPTION 15632060) 

40003-201 MODEM . . . . . 66306848 
(IA247-B PLATO COMM NETWORK MODEM 15632424) 

40003-220 TIMESHARE ROM. 66313034 
(XA281-A TIMESHARE ROM OPTION 15632587) 

799-11 MODEM CABLE. 66313986 

(YA254-B MODEM CABLE OpTi ON 15832984) 

NUMER I C CLUSTER OPTI ON ....................... 15632987 
(YA266-A KYBO CONV KIT 156329B8) 

UNLIU on.wJSI SHelfli. 
DIMIMIIONS All ... 'MOIIS 

tOtllNCII 

REFERENCE DOCUMENTS 

CC62s-A.B FIMARE ERS .. . 16042871 
CC629-A.B ENGINEERINl SPEC .......... 16042866 
lOGIC SET. . ...................... 62201052 
1PERATORS OOIOE ... . 62040006 
HARIl'I1ARE MAINTENANCE MANUAL 

(sm AlII SUPPCIIT) ... 62940007 
SPARE PARTS LISTS: 

XA244-A TmlCll PANEL.... . 6630B094 
11247-B MODEM OPT I ON 66313919 
11243-1 MEMORY EXPANSION. 66308096 
11281-A TIMESHARE ROM.. 66313918 

CC629-A. B. C.O ASCII 1ST-II .... 66312053 
YA266-A NUMERIC CLUSTER ...... 66315463 

DESIGN VERIFICATION TEST PLANI 
REPORT ......................... 66312365 
PRODUCT VERIFICATION TEST PLANI 
REPORT .......................... 66312366 

TITLE 

CONTROLWARE: .. . .. ........... . 
ASCII/PLATO ERS ............... . 
ASC II IGRAPH I CS ERS ........... .. 
ASCII/TIMESHARE ERS ........... . 
PLATO ERS ..................... . 

16042872 
16042873 
16042874 
16042843 

GENEALOGY 

1ST-ill 50 ~ 60 HZ 
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'" N 
\0 
01:00 
o 
o 
o 
-.J 

t:zl 

-.J 
I 

01:00 I 

-

: 

.. ~ 
B 

-

A 

I I 
I:C ENTRY ASSY J 

I CD ASS! POIER 

I SUPPLY IAGO 
6140BBB7 90446293 

1 50 HZ ONLY (CCB29-0) 
CABLE ASSY (POWER CONN) 614oB9&9 
CABLE ASSY (VIDEO OUTPUT) 61406444 

-~ 

CABLE ASSY TRANSFORMER 

I CABLE ASSY (DISPLAY LOGIC) •••• 61406907 
CABLE ASSY (LOGIC SIGNALS) .... &140B025 5191B790 
CABLE ASSY (D. C. PoIER) ....... &140B024 
CABLE ASSY (A.C. lNPUT) ....... SEE TABLE 
CABLE ASSY (I.C. ENTRY) ....... SEE TABLE 
A. C. POIER CORD ............... SEE TABLE 

CONTROLWARE (OOINLINE LOADED) 

IF401-) 1ST-II I ASCII CONTROLWARE ...... 15&32600 

IF402-) 1ST-III PLATO CONTROLWARE ..... 1'5632603 

60 HZ 50 HZ 

110-1 110-1 
6631494& 66314947 

PROO-IOOEL NO. 110-10 
66314948 

HPC 40003-24 40003-24 
66314951 B6315001 

EC/EQUIP. 10. NO, 151i32913!1ll!2!I-C 151i32975!1ll!2!1-O 

TLA 15632974 15632976 

A.C. POIER CORD 15165428 15165427 
CABLE ASSY 
(A. C. INPUT) 61406910 NONE 
CA8LE ASSY 
(A. C. ENTRY) 61408982 61409025 

-

t . 

liST-II I 

(SEE TABLE) I HPC 

I I l ASCII 1ST-II 

(SEE TABLE) I EC 

I TOUCH PANEL ASSY I 
15B32D621IA244-A EC 

I I ASCII IST-II 

(SEE TABLE) I TLA 

I 
I I I I W ASSY CONTROL I I CD ASSY VIDEO ~J I ro ASSY OPERATOR I t DISPLAY 

MODULE OACo CoNT MODULE 11TH PANEL DADO 
90460661 F 1 RMIARE 9044639 90460877 51916942 

HCo ASSY VIDEO CON' 
oABo 
90446215 

Y PROGRAMMED EROl I 
6&313933 

OPTIONS 
40003-201 100EI ; .......................... 6630&84B 

(XA247-B PLATO COIIM NETIDRK MODEl 15632(24) 

40003-220 TIMESHARE ROM .................... 6&313034 
(Xl261-A TIIESHARE ROIOPTION 15&325B)) 

799-11 MODEl CABLE ........................ &&3139B6 
(!A254-1 100EI CAlLE 15632914) 

UNLESS OTHERWiSe SPECIFIED 

DIMENSIONS ARE IN 
TOLERANCES 

PLACE PlACE ANGLES 
± ± ± 

M::------

I DETACHED LISTS :--------

-
REVISION RECORD 

REV ECO DESCRIPTION DRFT DATE CHICO APVD 

" 1'920"'8 RElEASED CLASS "f( It-M-Bl - ~:/-

I 
I KEYBOARD ASSY 

01940652 I 

REFERENCE DOCUMENTS 

CC629-A.B FlRMIARE ERS ....................... 16042B71 
CC629-A.B ENGINEERING SPEC .................. 16042B&& 
LOGIC SET ................................... &2201052 
OPERATORS GUIOE ........................... ;. B204000& , 
HARolARE MAINTENANCE MANUAL (SITE AND SUPPORT) 62940007 
CONTROL DATA 110 TERMINAL SUBSYSTEI USER 
INSTALLATION ANO 01AGNoST1CS .ANUAL .......... &2940U4 
SPARE PARTS LIST: 

IA244-A TOUCll PANEL ...................... BB3DB094 
XA247-B MODEl OPTI ON ..................... 66313919 
IA2Bl-A TIMESHARE ROM ..................... 66313916 
CC629-A.B,C.0 ASCII 1ST-II ............... 66312053 

DESIGN VERIFICATION TEST PLANIREPORT ........ 66312365 
PRODUCT VERIFICATION TEST PLANIREPORT ....... &B3123B& 
CONTROL DATA 110 TERMINAL DIAGNOSTIC OISK/ 
MANUAL VERIFICATION TEST PLANIREPORT ........ &6314959 
CONTROLIARE: 

ASCII/PLATO ERS ............................. 16042872 
ASCH/GRAPHICS ERS .......................... 1&042173 
ASCII/TIMESHARE ERS ........................ , 16042874 
PLATO ERS ........ : ......................... 1&042843 

OWN D. SAND 1/-" 

J CHKO II.UJJ:1~ t,?.~1 
@8CONTRPlDATA 

COR/'OR/ITION 
ENGR lItQ~ /2'1'81 TITLE MFG 11?¥':"" "''''''' APVD ~ 11,1t..&- ·1tI",- GENE.ALOGY CD 110 

eQUIP.NO. IST-DI. 50 ~ 100 HZ 
CC~2.9-C/D cl 15920 IOWGNO 00315439 

THIRD "*-E3-ANGLE 
PROJECTION SCALE L SHEET / OF/ 



~PARE PART~ LI~T 
A~CII I~T-II BA~IC'TERMINAL 

NOTES, 1o.Quantities shown are those .used per' equipment. Quanti ties 

EQUIPMENT 
CC62'1A laO HZ 
CC62'1B 50 HZ 
CC629C 60 HZ 

'-,'-.,-,.-, .-,-v .-{;(;62 90 50 HZ 

EQUIPMENT CONfIGURA TOR 
1.5632331 
15632333 
15632973 
15632975 

TOP LEVEL AS~V 
15632332 
15632334 
15632974 
15632976 

CC62'1B are under Heading B 
CC629C are under Heading C 
CC6290 are under Heading 0 

'~~ _____________ ~ ___________ l~C~OO~E~'DLE_NT __ l_~_E_E_T ____ ~ _______ l~~-'D_OC~UMUE~NUT~N~O~'~ _______ i_R_E~~I' __ ~ 
COIq'OI!/\JION 15'120 2 SPL 6631;>n." U 

Indicated parts are incluced as part of Keyboard Assy 51'140851. This Keyboard is the same as 
PiN 51940852 with the exception, PiN 51940851 does not have the numeric cluster Keyset. 
Indicated part is included as part of Display PC Assy 51'11'1804. 

5. Indicated parts are included as part of OABD PC Assy '1044102610 for CC629A/B or Assy 90446390 
for CC629C/0. 

6. Indicated pants are included as part of OACD PC Assy '10460881· 

7. Xformer re quired for CC629B/0 only. Not used on CC62'1A I c. 

8. Other Applicable I Reference Documents, 

~1'l1'1707 - CDC PIN to vendor PIN cross Ref PL for Display Assy. 

663080'14 - ~PL for Touch Panel O'ption <XA2 .... -AJ. 

66313'11'1 - ~PL for Internal Modem Option <XA247- Bl. 

6630!0'l6 - SPL for Memory Expansion Option {XA243-AJ. 
66315463 - SPL for Numeric Cluster Option. 

'I. Indicated part is included as part of OADD PC Assy '10"60a77~ 

],0,. When ordering access door fNi!l., also,.order bezel insert Mtg. h"rdware fN26 push on fastener Q.T.Y,'.2. 

11. Original production units were built with PiN 90446204. Current production units are built with 
PiN 90446293. These cards are interchangeable. 

12. Individal Keycaps are documented in drawing 66315465 for the CC629C/0. 
13. Indicated parts are included as part of Keyboard Assy 51940852. 
14. Original production units (CC629 AlB) were built with PiN 51940851. Current production units are 

built with PiN 51940852. These keyboards are interchangable from old part to new part only. 

....... PRINTED IN u.s .... 

~: 

62940007 F 7-4.1/7-4.2 I 





I CODE 10ENT I 
1S'I20 SHEET 3 

I I DOCUMENT NO. 

SPL bb3120S3 
I REV. 

d 
FIND QUANTITY REQUIRED U~~T NOM£NCLATURE SPECIFICATIONS, 

NO. 'v~,or, __ ,~ MEAS OR DESCRIPTION NOTES, OR MATERIAL 
A B c D 

1 S1'1408S1 IREF ~EF 0 0 Kevboarcj Ass, See J19_te 14 

2 bb3]'2S]'7 REF REF 0 0 Kevcao Set Note 3 

3 101031.3'113 1 1 1 1 Soace Bar Mechanism Note 13 

4 51'11'1711 1 1 1 1 CR T /Vnk" rM, n 

S c, a, a~, 1 1 1 1 
ft, ,1, 'Bleeder Assy 

I, S1919804 1 1 1 J)isolay PC Assy 

7 51bS021S 1 1 1 Fuse .75 AMP S.B Note 4 

8 9044b2J!.~ 1 1 0 0 
P~pulate~ DAB» 
pr' AsSY. Video g~~~o~~i ~~~lude 

q 1010313'133 1 1 1 Programmed EROM Note 5 

10 15153821 24 24 32 32 41110 RAM UbI(} Note S 

11 ·'104100881 1 1 1 1 OAC» PC Assy Control Be :~~h 904~b~~~le 
12 '1S1b3201 1 1 1 1 lllOA Processor Note I, 

13 L<' _~"Ln 1 11 1 1 ~~~~t~etions Contro 1 er Note I, 

14 i 91l446<'1l4 REF IREF n n ~~/~u:~i,y ,See Note 11 

15 1904100877 1 11 1 
PADJ) PC .:sp~ne 1 ~n~r~s~~~~~~e 

16 196837907 1 1 1 CRT BKR 3 Amp 

17 51'111801 1 1 1 1 A~;, Pot 

11l S1915101 1 1 1 1 A~;"h '0 Knob 

1'1 101408444 1 1 1 1 Cable Assy {COAX/BNG 

20 6140802S 1 1 1 1 cable Assy {RIBBON} 
A"', 111 ".V, .171 PAINTED IN U.S.A. 

I CODE 10EN T I 
1S'I20 SHEET 4 

I I ~OCUMENT NO. 

SPL 66312053 
I RE~ 

FINO PART QUANTITY REQUIRED 1 U~~T NOMENCLATURE SPECIFICATIONS, 

NO. IDENTIFICATION MEAS OR DESCRIPTION NOTES. OR MATE,RIAL 

A B C D 

;:Jl, 71, ~_'i27 'I S 1 1 1 1 Access J)oor Note ]'0 

22 101408'1109 1 1 1 1 ICable ,;0, r, "~ 

23 519187'10 [] 1 0 1 ", Xformer Note 7 

24 au",,~nn 1 1 1 1 IC 74S0S Note 4 

;:J< .<l."tn~Ann 6 6 LED Note 9 

210 '13S3'1009 2 2 2 2 Fastener, Push On 

27 1062'1'1880 66 lob 66 6,6, Module Key Switch Note 3 

28 1S164359 1 1 1 1 Fi 1 ter,RFI 

2'1 151bS421l 1 0 1 Q Power Cord,bO HZ 

30 151105427 0 1 0 1 Power Cord,SO HZ 

31 . ani ,~?a. 1 1 :~~e~rP~u~~~~ J~~~ri7~nf~ble 
32 qn44fi1qn 0 0 1 1 ~~g~l~;:~ gt:~o wlfull RAM 

33 51940852 1 1 1 1 v. Assy Notes 12 & 13 

34 166315465 1 1 1 1 Keycap Set Note 13 

...... '111 NIEV, 1171 fl'lll:INTED IN U.S.A. 

62940007 E 7-5 



OWN a Trautman 417 ~~ TITlE PREFIX I DOCUMENT NO j"13 CHKD IZ.T. ...L -1-71 SPARE PARTS LIST 
CONTRPl DATA TOUCH PANEL OPTION SPL 66308094 ENG I"''' l'l.k.., -u-) COR/'ORllTION 

'~.F G W""'- ~" rmST USED ON 

~5HEET APPR _~. '{ "-1-- ., .) ceDE lC':in 

....6.. IGM 15920 fC816A/8 1 of 2 

SHEET RE'VISION STATUS RE'VISION RECORO 

2 1 REV ECO DESCRIPTION DRFT DATE APP 

- - - !JOI;'./O RELEASE]) CLASS /3 - ~ill ~D 
A A A IZ75';-5!{ ee-.a3/1SED cL/iss A" / %?7~ ,lui-

13 B B 15331 ADDf:]) I=/N '5 2 AN03 JIfJZ. g-s.-I~ ~ 

NOTES 
1. Quantity shown is that used per equipment 

2. EQUIPMENT CONfIGURATOR- ________ 15632062 
TOP LEVEL ASSEM8LY-------------15632146 

I DETACHED LISTS 
AA31BO REV. 8 '71 

PRINTED IN U.S.A. 

I 
CODE IDENT I I I DOCUMENT NO. rEB SHEET 

2 SPL 66308094 15920 

FIND PART QU"NTlTYR~~ 
I U~IT NOMENCLATURE SPECIFICATIONS, 

NO. IDENTIFICATION IMEAS OR DESCRIPTION NOTES. OR MATERIAL 

1 ~08448 1 
[loUCh Panel And Gasket 
~ss 

12 71493180 2 lRetainer Clip Top 

13 ~~1 2 IRetaip_er_{;I,.ip Bottom 

PRINTED IN U.S.A, 

• 7-6 62940007 G 



OWN W Glaser _TITLE SPARE PARTS LIST • PREFIX I DOCUMENT NO. TA CHKD I~) ')'J'wI.w,')' PLATO COMMUNICATION NETWORK MODEM SPL 66313919 
ENo. '(.t 'CtfL-uJ..n ~O •. 
MFG 1':M<4t.J .,.wl J FIRST USEDON I SHEET APPR ~ It. 1(.. ... V/·~-Pol CODE IDENT 

CC629-A'B tf,.c.v '~".:>I ... '. ItI/5fw-1 15920 1 Of 2 
/ 

SHEET REVISION STATUS REVISION RECORD 

2 11 REV ECO DRFT DATE 

100 Itlc PO ~t' .. "5·$~ RELEASED CLASS !J .- ~*~o ~ 10/ 10/ 10 ADD FIN S) r; /"'19/ , I~-t ~;;;,h~ 
1\ IA A /347/-9f, -h!cLE//5,<LJ (L.'b~' ).,. 1/./. :;';" ~~l 

-- ----

-- I--- 1---

--

---- ~L ___ L_L_ 

NOTES' 
Quantity shown 1· is that used per equipment. 

2. EQUIPMENT CONFIGURATOR ------------15632~2~ 
TOP LEVEL ASSEMBLV-------·-----·---15632~25 

r DE LISTS 

I CODE IDENT I 
1 SHEET 

5920 2 

I I DOCUMENT NO. 

SPL 66313919 rEA 
I FIND QUANTITY REQUIRED 

UNIT 
NOMENCLATURE SPECIFICATIONS. PART 

IM~~S NO. IIDENTIFICA 11"", OR DESCRIPTION NOTES. OR MATERIAL 

], '10~45982 1 PC 8CHD PC ASsy {Modem} 

2 '10~1J62IJO 1 PC OAGD PC Assy ~~f~~~~~!ry:~k~; th 

3 51917907 1 PC Telephone Cable Assy {Plugs on both end5~ 

IJ 51777315 3 PC <: .. nn ....... Ckt Bd 

5 519179],], 1 PC 'Telephone Cable Assy I {sg~~ee~~gS '} 

L_."'_ _ .. _---

62940007 7-7 



I-"D",WN"--pa·..sT'r?-a"U.ktm[!!;a,"nD.-~/,-::7,=9~r<s:!> '!TLE PREF'X' I DOCUMENT NO I RAEV 
~C~H~KDL-~le~I~~~=4~~~/'~~~~lDA~ SPARE PARTS LIST 
r~~.~NF~GG'=~T.~JI,.~Y,~13~.I<~~~~I~;-".~.?~:'C~OR/'ORI\~~~JIO~N~. ___ rt.::Ec:..M-,O.:.:R-'Y-=E:.:.X.:..P:.:.A:.:.N::SI=ON~O::P'-T:.:I::O::N-'--___ -+-~-'S"-P-'L'--..l_.!!6.!!61ii3!"O£8"-09..c6"------...L---i 
~ , ..... ""T rmST USED ON 

APPR or;. H.Itl,.....tt. 6-27-7t CeDE 1:'=:"1 SHEET 

'S 1i'!' •• ~I __ 15920 FC816A/B 1 of 2 . 
SHEET REVISION SUTUS REVISION RECORD 

2 1 REV ECO DESCRIPTION 

- ~O"l.IO RELEASED CLASS 6-

NOTES. 1_ Quantity shown is that used per equipment. 

2. EQUIPMENT CONFIGURATOR--------15632060 
TOP LEVEL ASSErtBLY -----------15632061 

I CODE IDENT I 
15920 SHEET 

fiND PART QUANTITY REQUIRED UNIT 
OF 

NO. IDENTIFICATION MEA5 

1 ~5153821 8 PC 

.-

7-8 

r 

2 

I I DOCUMENT NO. 
SPL 

66308096 

NOMENCLATURE 

OR DESCRIPTION 

4116 RAM {16KJ 

ORFT DATE APP 

DETACHED LISTS 

IREA 

SPECIFICATIONS, 
NOTES. OR MATERIAL 

62940007 



nWN IW, Glaser feD 
rLE SPARE PARTS LIST 1 PREFIX I DOCUMEN' NO. 

j"EB 0""" \J.\ ~ IID-~"'C TIMESHARE ROM OPTION SPL 66313918 
ENG IJO-Ib-. 

MFG -;:J~/A. . HHo<i FIRST USED ON 

APPR ~-)1.n.--- ~-(~..I',!j CO;~~~~T XA28XA J SHEET 
E.s. 1 of 2 

SHEET REVISION STATUS ~C()RD 

2 1 REV ECO DESCRIPTION I DRFT DATE APP 

00 100 Co ~oS-3'" RELEASED CLASS B --- k .. ,;, .. /w t/l 
'A IA ! II 113~8?-/5 R£i~/J5'£[) l"-#5",' It 1- r~~", lAW 
i,B 1.6' i3 1/i7?S" Pc, ./.<:,<'.-/J I"'£,f I£E- l0-f-t> 10M-

NOTES. 1. Quantity shown is that used per equipment. 
2. EQUIPMENT CONFIGUIUTOR ------------15632567 

TOP LEVEL ASSEMBLY ----------------15632588 

I ,>t:. ",..."coJ LISTS I 
'NT .. " , ........ 

J CODE IDEN 

15'1C!O J SHEET 2 
I I DOCUMENT NO. 

SPL 66313918 IR~ 
FINO QUANTITY REQUIRED I:~~: NOMENCLATURE SPECIFICATIONS, 
NO. I,v<""rov ,,~ OR OeSeRI PTiON NOTES, OR MATERIAL 

11 15632588 1 PC ~~~~~~"~~I:ROm 

I 
, 

- ..... 

62940007 F 7-9 • 



I OWN W Glaser 11/81 TITLE SPARE PARTS LIST IPREFIX I DOCUMENT NO. 

IRA ! CHKD 1 : ... ..J-J NUMERIC CLUSTER OPTION SPL 66315463 
ENG l'II-S1 

I MFG ?.../::...... .1 FIRST USED ON I SHEET 'PPR :? n. It ,g./~ C~;~~~NT CC629A1B 1 Of 2 
"-

SHEET REVISION STATUS REVISION RECORD 

? 1 IREV ECO DESCRIPTION IDRFT DATE APP 

IA iA IA 1/3720-6.0 RRT.FA<:Rn CLASS '!f;, 1-- 1,,-9-81 i,4'u:J. 

i--1-" --

i-- f--

----
NOTES, 1. Quantity shown is that used per equipment. 

2. EQUIPMENT CONFIGURATOR -----------_ 15632987 
TOP LEVEL ASSEMBLY ---------------- 1'5632988 

r 
I CODE IDENT I 

15920 SHEET 2 
I SPL I DOC:;::-~::3 IRA 

FIND QUANTITY REQUIRED IU~~T NOMENCLATURE SPECIFICATIONS, 

NO. ,"., .. In~" ,~ IMEAS OR DESCRIPTION NOTES, OR MATERIAL 

1 15632988 1 Ipc 1~~~~:ef~e~ln"r.,~) 

7-10 62940007 E 



OWN W ,~~...,.. l1 TITLE I PREFIX I ~OCUMENT NO. 
IRA ow.n :7 ~'J .." KEYCAP SET, NUMERIC CLUSTER A 15632988 

ENG 17d.~, .1, 111-1)-.9/ 
OAFG ',lAllA.- ~ .1 FIRST USED ON 

lSHEET APPR > t.·A , V/., 
i1 C~~~~~NT CC629A/B 1 Of 2 

SHEET REVISION STATUS REVISION RECORD 

2 1 I REV ECO DESCRIPTION ! ORFT DATE APP 

IA A A 1/3?/:')', ( RELEASED CLASS A ,-- VZ-B-BI Ip-

f- 1--' .. 

f-- . -- I- r-" 
f-- f .. 

f-NOTES: l ___ i_ 

1. This document lists the CDC part numbers which make up the Numeric Cluster conversion kit for 
use with keyboard (CDC pIN 51940851) Keycap Set. 

2. Part number 66315465 is the CDC part number which makes up ~~ entire keycap 
set (includes numeric cluster). . I . 

I DETACHED LISTS 

AA3111C REV. 8 11 ",",.0." U.>.A. 

I CODE IDEN 

15920 I SHEET 2 1 1 DOCUMENT NO. 

15632988 rEA 
1 FIND QUANTiTY REQUIRED lu~V NOMENCLATURE [{EYG.b~NO 

NO. v.. i IMEAS OR DESCRIPTION 
~:~~~~0~52 

1 66302266 1 PC IKEYCAP ...!!. 

2 66302267 1 PC IKmM'. 9 

3 11 PC KEYCAP 10 

4 166302269 1 PC KEYCAP .24 

5 66302270 1 PC KEYCAP 25 

6 66302271 1 PC KEYCAP 26 

7 66302272 1 PC KEYCAP 40 

8 66302273 1 PC KEY CAP ~ 

9 66302274 1 PC KEYCAP 42 

10 66302275 1 PC KEY CAP 57 

11 66302276 1 PC KEYCAP 58 

12 66302277 1 PC KEY CAP 59 

A.AUI. REV.lnl 

62940007 E 7-10.1 
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DETAIL A (FARSIDE) 
scAl,E: I/Z. 

CIU' BRA!;KET L H 
Rort<rED 10' c.w 

VIEW F-F 
5CALE: I/Z 
TYP 4 PLAC.E S 

• II ... 

DETAIL A 

AUDIBLE ALARM& 

VIEW H-H 
SCALE liZ 

4 

1 
c. 

~ @ ._-. --7'" 

/ 
o 

3 

(2.) 

HI+-

t3 
:z.zL :z.'1J 12-

& 

~ 

Lf1 
.11 
& 

APOL~ uR;)P I'll'< 50 TC B··.""- GRXlVE IN 
CE~1t.R P;Z\()R iO \·d6t:~T\O'" OF 'F/'~ rei. 
APPL't' F/N-SD 70S MI-J, \)\/"\.(R'E.'F: A'K.:"" A~-". ,'< .... 
E~E:LET HClLE • IkTO E'ELET \-\OL". po. 101'. TO 
LOCATING F/" "2 ~ INSE:RTIOl-. OF 'r·. (.~. 
TORQIJE. PE~ ~kM"NSHIP hlAl'J1J1/1.. 
CllC SPE.C 10120300 VOl.. I 

TORQUE TO 11.0 TO 12.01IJCH-LBS. 
INSPECTION TORQUe-IO.O INCH-LBS. AllIN. 

TORGUE. TO 23.~ TO Z5.9 IIJCH -L8 S. 
INSPECrIO~ TZlRQVE-19.0 INCH-U,S. MIA/. 

.11 ELEtTRICAl c.oNII~UITY MUST EXIST 
THESE. POINTS ON FIN 4 AND FIN 9. 
MUST Nor EXC.EED 0.2. OhMS. 

NOTES: 

I. 

£ 
& 

& 
& 
&, 
fA 
£ 

.&\ 
&, 

FIN 2.3 IS APPLIED ACROSS TH 
BOTTOM) ~ UP RIGHT SIDE OF 
IN r=jN 4. 
;;URNISHED AS PART OF FIN B. 

FURNI5HED A5 PART OF FIN 15. 

LOCATE ON HOOD APPROY. AS 5HOWN. 

FURNISHED A'J t'AKT:JF F/I~ 14 

APPLY FIN 50 INTO H56.SLOT PRIOR TO 
INSERTION OF FIN "12 g, 54 • 

BENDTANGS(Z)OF FIN 51 ro HOLD INPLAC£ 

ADJ ;SI (.ENHkING MAGN~T TO C.EN1Ek 
PATTEPN (181)- TO FIN 4 FRAMEWORK I,ND 
PANEL CENTEI-< FOILS,IF INSTALl[[,." 
CENTtRING MAGNET USING FIN sa AfTER 
MENT.OO !:lQI JSE HORIZO'r.AL FREQUENCY 
IIDJU'5TMENT TO CENTER C;<OSS PATTERN. 
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REF 

DETAIL - E 
':£ALE:: 1/2 
SEE Sf(! 2. 

DETAIL-B 
REAR (IN~IDE.) VIEW 
OF DOOR 

SCALE: III 

~. r( (22)) R REEF 

~REF 
:;ND STUD 
DETAIL - F 
SCALE, N91, E 

; SEE S<-IT'?) 
TYP..2 PLACES 

··7-

c::=:::J 

[c= ____ ~~ 

• 

VIEW D-D 

~RONT VIE"" 
S('ALE: III 

\ 

OTR 0 

DSR 0 

RTS 0 

Rev 0 

XMT 0 

ERR CI 

1i5J 
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(3) INSERT FARSIDE 
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ASSEMBLY PARTS LIST 
_ .... , ... 

"lULL" MIC "loCI 102-03-82 I 1 I 
DIY ASIIMILY NUMIB ,CD • .... DWO. - Me STATUS " .. naNTII 

_ .... 
II"''' I U"U"",, :1 I "l I il ITER A",ell IST.II ... n .. , ITA' I ... RI fla.~i_8 I Ce""." 

'!"NDND " , ... - ,eo QU.Um1Y "1M , ... - Me ... -_ .. ICID. NO. OUT SIN 

~?1 ~~ 714'312" :1 1 =~ 
8ASE, PAINTEDIZINC , 1 .. 84" 

01 11 493"88 ~ 1 IIASE 'A.INTEO , 
1"8"0 

~Oil! 01 714'3154 > 1 ,"C ~EZEL 'AINTED/ZINC , 
~:I PI 714'2"83 ~ I PC ~COO, P~INT!D ~/SHLO (IofHn , 
,,0" ~I Tl4'31!!6 15 1 PC 8!ZEL INSERT ZINC P 

0011 Ul !In''C8S1 :Z 1 pC REPLACED Bv 51'40B52 1"88' P 1~889 
0011 02 51'40852 io 1 PC KEvBOARD 66KEy ASCII P 1488' 

UOtl 01 6140802410 1 PC CABLE A~SV, LO'~C DC A 

U01 01 61408025 17 1 PC CABLE A~SV, BAD INT~ A 

0011 01 51'16942 1' 1 PC CRT, 151N PH/P .. H-ASLTN SHOAT P 

0O"" 01 61"0888710 1 PC PANEL A~SV AC ENTAY A 

DIU 01 61408'07 :6 . , 1 PC ~A8LE ASIV. DISPLAY A 

011 01 '1)4 .. 620 .. il 1 PC AEPLACEQ Bv 90 .. 46193 1 .. 131 A 1'~5(' 
011 02 90 .... 6293 i" 1 PC ~D AIIV IA8D PWA IPLY A 1 .. 650 

~12 ~1 714'2"." 12 1 IPc BRACKET. PCI P 

~u OZ 90 .... 6266 10 1 PC ~O ASSV rABO VIDEO ~CNT HOD • 1"1122 

~:1" ~: '0 .... 6265 :2 1 PC REPLACED Bv 90"60181 14532 S 1 .... 22 1,532 
1 .. '0460881 i1 1 pC PC CD .slv OACo S 14132 

10111 02 '1)460811 is 1 IPc ~D ASSV CADO A 14214 

~1t1 ~1 5111131516 4 pC SUPPORT CKT 10 P 

Ion 101 1149219511 1 Pc DOOA P 

~l' 1(11 '353900' i6 2 PC 'ASTENER puSH ON TVPE C P 

10111 101 114'30'6 :3 1 PC PLATE, AC ENTRY P 
.. 

BUILD ARC 440 ASSEMBLY PARTS LIST I 2 I 
.-

..-,y_ ,CD. IIV ..... -- Me ,TAM STAMMII --. 
.'" I 

',"""NO " 

pau PI 
11 PI 

Dh PI 
~u ~1 
!ol .. 101 

~I: ~~ 
Olto 01 

Oil 01 

10211 101 
10211 ~,1 
1019 1"2 

030 01 

0:11 01 

loll! 01 

Ion 01 

PJ4 PI 
IIIlt In 
PIli PI 
1018 In 
1039 101 

~U ~1 

1!163aU2 . ~ I MID I TEAM ASCII lIlT_it 60wY!TAI I II R! 
, ..... _ ICD QUMmn' U/M , ... - Me ... 

114'114' ~ 
11492150 ~ 

714'2111 r 
51103!O" i5 

9IoZ41017 i6 

71492111 :1 
71492119 i' 

114.2BOI il 

66313'16 il 

51'15101 i3 

15164'16 i7 
15164'15 i' 

15164'11 i' 

15165013 12 

15164'1' 11 

91'15124 ~ .. , 

.19.,5671 ~ - , 
15164.20 ~ 
61408910 ~ 

51~405"" ~ 
714'2'26 ~ 
96831907 3 

1 

1 

1 

C "LARH I~ACKET 

C ~RT IRA~KET RH 

~C ~RT BAA~KET LH 

p 

P ,. 
2 150 'T TApE. N~O SEL',""H 1/4Wxi/eT I 

1 PC CLIP CAlLE ADH ~ACK TVPE vn I 

1 IPc NAMEPLATE P 
1 PC NAME PLATE P 

pC LAIEL P 

1 PC LAIEL, ~WITCH SETTING P 

1 ~C KNOB. p-c IKIRT~D/INIERT PLN P 

4 PC HSCA HEX-LK PLN M .. X22MM STL Z I 
.. pC SCR HET HEx H.. I 

8 PC MSCR HEK-LK PLN M ... 8MM ITL ZP I 

11 PC ICR TPI HEX PLN M ... lxi3MM STL I 

6 PC HICR HEX-LK PLN H5X13NM ITLZ B 

3 

• 
2 

1 

pC NUT HEX~80N SZ 5MM 

PC ~ASHEA ~x TOOTH si 5 

C ~CR HET HEM H5 

pC ~AILE A~Sy AC liP 

I 

B 

,. 
Io!O T TAPE HAl .500 WIDTH ,n36THl~K 8 

1 IPc PLATE S!RIKEA P 

P 

62940007 F 

01-ii-50 I CC61'A 
ICD. NO." ICD. NO. 0U'f lIN 

13511 
1"142 

14411 

14, .. 2 

... CHANCII NO. 

0001 .. 8"0 ... .... 
nll.n'_8~ ..... .. ou, 

82t" 
8214 

8208 
az08 

8U6 
8136 

5102 

8102 8110 
8110 

10"1 

PUOIANCNNO • 

0001 .. 140 ....... 
01_03_12 

WI.. ..OUT 

1003 8U6 
8136 . 

8136 

5041 

8104 
110" . 

7-13/7-14 • 





ASSEMBLY PARTS LIST .. INTDATI . - ..... CHANOI NO . 

!!UIlD ARC 441' I OZ-03.&2 I 3 I 000148'+0 
DIY ASSIMil Y NUMIII ,CD. IIY. DWG. OISCI .. ION MC stATUS S''''USDATI ING.IISP. "LlD.'1 

tl6U I 1 !i632332 :, 1 ... I D I TEFl., Il§CII 1ST_II ,.,OH7 (TAl IG R,L Oe-Zl-8( I CC.29A OZ-03-82 
T ~NONO. U 'AiTNUMMI 'CD QUANtITY U/M 'AIT IIIKIIPTION MC VlD KO. NO. IN ICO. NO. OUT '/N Wit: IN WKOUT 

0'" ~1 94217'+11 :e 2 PC STRAP, Cel. TIE TYP 1 TO 1-1/11 S 4!!32 8110 
filll PZ 94211411 :~ '+ PC STRAP, ~~l TI~ Tvp 1 TO l-I/s B 14!!32 ellO 

flllc ~)l 51918752 i, 16 PC SPRING FINGER FIG 2 I' 

",'+J VI 61391119 i7 1 PC GND WIR~ ASSV A 

~II" 02 663134, 5 :3 1 PC LABEL, SWITCH POSITIO~ P 14284 8041 

Oil!> 01 24!1347,'9 il 06u n SlVG, 1/4 HT/SHRINK BLK Ul. B 

u4/> 01 24534110 i9 \J6u FT SLVG, 3/8 HT/SHRINK 8lK Ul. B 

041 ul 15165428 iz 1 PC C~L, 118IN 3-CNO(4) IMA 12SV P 

U4 .. 01 51805700 i5 Z PC 8UMPER SELF STICKING P 

04'11 01 7149297(\ :0 4 PC ~UMPER,!OUCH PANEL P 

0511 01 94~50111 :6 050 oz SEAL' E~STMAN CI.R (9101 II ,"149 8138 
U5U 02 951.133915 iO 250 OZ eONOING AGENT ETHYL lOZ 8 14149 8138 

USA 01 71493159 :9 1 PC SCREEN eOTTOM CENTER I' 

OSc 01 n493115 :5 1 PC MASK KEYBOARD P 

OS~ 01 61391117 il 1 PC GNO WIR~ ASSY (S.!! IN BRAIOI A 

u5. 01 51918153 i8 10 PC SPRING ~IN6[R 'IG 3 I' 

uS, 01 66310664 :9 1 PC I.ABEL HOOD CAUTION I' . , 

OS/> 01 T1 493160 iT 1 PC SCREEN eOTTOM REAR P 

051 ~1 611108962 il 1 PC CABLE A~SY AC ENTRY A 

05.. ~1 5100lt063 ~ SOO oz ADHE5IV~, SEALANT 511. RU88ER 8 1'149 813B 

u!5'11 pi 956To~o3 io 8!5I) I'T TAp[ MYL.AR B llt3S9 80ltT 

U6U ~I 090lt0201t :1 4 PC ~SHR, '10.11' DISHED L.OCI< STL B 

ASSEMBLY PARTS LIST 
_ ..... .... ALI QlANGI NO. 

BUILD ARC 440 J O"-O;'·IIZ I 4 I 000'41140 ... _V_ 
,CD. IIY. DOlO • - Me If AWl "AMDATt .... IISP. ... .... 

116U 1 1563Z332 ~ I '" 10 ITERM AsCIl 1ST-II 60HZ ITAI 16 R[L 08-li-'0 1 ~C629A 02-03-'2 
'~NO. u ,AI, ..... 'CD QIWI1tIv U/M ,AI' IIIKII'11ON Me ... ICO.NO." ICO. NO. OUT '/N ..... ...OUT 

~u 1 n1l9!4Tl ~ 1 C STIUP, !!HIELDINI 110 P Ilt8ltO '21~ 

P6c 1 nll93ltT2 ~ 
~ , 2 ~t STRIP, !!HIELOING AC [NTRY P llt8ltO 1211t 

()U pi 2lt505414 ~ 2 ~C - , _Y[LU, R.'LG .105WX.218L BRS ~ llt8ltO 82~' 

0'" ~1 ." ..... r TTO 'T IASKU STRIP P 1lt8ltO 811 It 

OOTl TO!AL LINES 

62940007 F 7-15 • 



• 
-..J 
I ..... 

0\ 

0\ 
r-" 
\0 
~ 
o 
o 
o 
-..J 

t:r;I 

8 ' 

D 

:22 

c 

B 

A 

7 

DETAIL A (FARSIDE) 

SCALE: 1/2. 

urr BRACKET L H 
RCJrt<;lED 10' CW 

VIEW F-F 
&<;ALE' 1/2. 
TVP 4 PlACES 

--.jD 

-1 
c... 

15 
REI' 

8 

\SEE 

-----oj I> / --l 

AUDIBLE ALARM&, 

& 

DETAIL A 

4 3 

1 
c 

!)O.O 

5'2. 

(2.) 

Kj4--

17'Z'ZZ'L9S IZ 

& 

&. 
A 
£ 
&, 

i-.?~ _, ;)R.)\:l FIN 54 \"D BA~t: ::::;R,)::JV~ II\, -\D::~,:)X. 

CENTES, ?K,.)R TO INS"-R' ,;)N Clf ;:1" Go: 

';\pp~'{ ';/1'-45 .... "TO S M'I-II ~.> .. >, .. (:(.~F)AA£A. A"K.':."J .... ..;; 
E"'ELE.~ l-\OLE. I;- .N.i~ c."1t.. .... ::'- ""',)LC 0'<. OR -21 
,-OCATil\.!S r/f\. ",4 ~ :NS~,'<i\)N DF ,;"." 05 

TORQUE PER. WOR,KtrlANSHIP MANUAL 
CDC SPEC 10120300 VOL. I. 

TORQUE. TO 1/.0 TO 12.0INCH-Lf.S. 
INSPECTION TORQUE -10.0 INCH-L8S. MIN. 

TORQUE TO 23.4 TO 25.9 INCH -L6S. 
INSPECTION TORGUE.-/9.0 INCH-LBS.MIN. 

& ELEC.TRICAL CONTINUITY MUST EXIST 
THE5E ~OINTS ON FIN 4 AND FIN 9. RESISTA 
IVIU5T NOT EXCEED 0.2. OHIVI5. 

NOTES: 

&, 
&, 

ALL DIMENSIONS ARE iN MILLIMETER':> 
(MM) UNLESS OTHERWISE SPECII'IED. 

MARK "ASSY 15032334" IN AREA SHOWN 
PER COc. ':>PEe. 1012.150B. 

FIN 2.3 IS APPLIED ACROSS THE TOF} 
BOTTOM)~ UP RIGHT SIDE OFOPENIN<:. 
IN FIN 4. 

ill APPLY FIN 54 INTO HSGo. SLOT PRIOR TO 
INSERTION OF FIN 3b to 3~. 

& FURNISHED AS PART OF FIN B. 

&:, FUPNISHED A'S PART 01' FIN 15. 

IA LOCATE ON HOOD APPRO~ ASS HOW N. 

~ FURNISHED AS PARr OF FIN 14 

& BEND TANG5(2)OF F/N.nOHoLD IN PLACE 

&. A,DJUST CENTERING MAGNEr TO CENTER 
C.ROSS P"TTERN (Ii!l) TO FIN 4 FRAMEWORK 
AND TOUCH PANEL CENTER FOILS,IF INSTA 
EOND CENTERING MAGNET US' '-16 FIN ,,0 
ADJUSTMENT. 00 NOT USE ~OR!ZONTAL 
ADJUSTMENT TO CENTER. CROSS 

'" LJ E I - I - I "'-.., '--~N~<'~Z~80 :)U HL I LA 

~ ~ """"''''''''OOAW'OO n .. l~-l\O /TOOM"~ III ......... VIEW K-K 1.3 54 ~ Mn~ -,... , • ,/j.. 15920 0 15b3Z334 
SCALE lIZ • 'ii. _ ::.... "-- ,-~ 

- ..: ~ ""~ 1/2. "~15b32333 .. " 1 M 3 

c 
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VIEW G-G 

~~m~FORCL~R\i~) IIIIIII II RDil'\iED f¥Y CJ:.W 
SCALE 112. I 

BRN LEAD (TOP) ~I 
8LU LEAD (BOTTOM) . I 

• 
'-" 

I 
I I I 

I ) \\ 

I 

"" 
4 3 

(2) ~ 

I I 
II 

I! ~ ::[~ ;N\X I/'~~ I ,~III ~ 

I I II 
II \krn :/( 'ti:lJUl \\If ~(4) 

r" 1.0_"'. ~ 
_---- 9 

ECTOR API!- OF FIN 15 

I II II II /,' :! U~t,L)ItI tlII-r 
II 
'I 
II n~LLJ ~I ~I ~ 11111 

I 
II' 
II 

I I) 
II 
II 
II 

View C-(" 
TOP VIEW 

(BEZEL ~ HOOD REMOVED) 
SCALE11/1 

GRN/YEL WI RE 
GND FROM FIN 40 

--@ 

WIRE GND FROM FIN It 

~(3) 

'C ~E DETAIL-J SHT 3 
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OITAIVF 
SCALE: 1/2. 

7 

13.0 REF 

cl.D 

DETAIL-8 
REAR (INSIDE) VIEW 
01" DOOR 

SCALE: 1/1 

~ - ~REF 
(3~ 

REF 
GIIID STUD (2.) 
DETAIL-J 
5C.ALE: III 

• 

c=::=:J 

c 

• 

VIEW D-D 
FRONT VlfW 
SCALE: III 

./ 

-7' 

i 
I 

I 

3 

!J, 

_SEE DETAIL B 

J~4 

DTR 0 

OSoR 0 

... 0 

RCV 0 

XMT 0 

ERR 0 

1:oJ 

.55. 

(3) INSERT FAR51DE 

/5 

.!0 
REF 

~I ~REF 

ASCII TERMINAL 
50 Hl. TlA 



ASSEMBLY PARTS LIST _DATI .... "'QlANGlNO • 

SUlL.O M~C ,.,.0 r 02-04-82 I 1 I 00014840 
DIY -y- ,CD. .... .... - Me ...... "AM .... O ........ fllLlDAT. 

IH.U 1 15632]3. :7 I .. I 0 I TERM ACCII I!;T_1r 50H7 ITA. la AI 011_21_11 I c,. .. ,.,,1l n2_n _12 .. '"",,NO ..... - 'CD~I ...,.,.",. • /1' 
.w_ Me YID ICD.NO." IICO.NO.OUT "N ..... .... , 

/001 /01 71"9312;' !1 1 pC BASE. pAINTED/ZINC P 14840 1214 
/00& /02 71"93488 ~ 1 pC ~AS! PA!NT!D I' 141140 8214 

/OO&! ~1 71"'3154 jo 1 PC !lEUL. "AIIITED/ZINC I' 

IIOJ 01 714'l4S3 j" 1 PC 0;000. PAINTED W/SHL.D (wHTI I' 

00" 01 11"'3156 j5 1 PC 8EZEL. INSERT ZINC I' 

OO!> 01 51940851 :2 1 pC REPLACED Iv 51.40852 \488. I' ,4Be' 1208 
oo!> 02 51'40152 !O 1 PC KEVIDARD 66KEY ASCII I' 1418. 8208 

001> 01 6140102,. jo 1 PC CAIL.E ASSV. LoalC DC A 

001 01 61408025j' 1 PC CABL.E ASSV. BAD INTC A 

0011 01 51916'42 j. 1 PC CRT. lslN pH/p4 H-RSLTN SHORT P 

0011 01 6H01817j" 1 PC PANEL loSSy AC EIITRV A 

0111 01 61408907 !6 1 PC CARLE ASIV. DISPLAY A 

011 01 904106204!1 1 PC REPLACED Bv 904462.3. 14B38 A 1,65;' 8U6 
011 02 9O"462'3!4 1 pC CD ASSY tAGD pWR SpLY A 1465!! 8U6 

01&! 01 7l"'24~4 !2 1 PC BRACKET. PCB I' 

OU 01 9044622918 1 PC REPLACED Bv 90446266 14422 G '''22 8102 
013 02 '04106266:0 1 PC CD ASSV AAID VIDEO CONT MOD 8 14422 1102 , 

~1 01" .044.221 :5 1 ~g REPLACED IY .0460116 14284 S IIIh4 8041 
014 ~~ '0460876 :1 1 REPLACED 8v '044626. i4422 S 14214 '4422 1041 8102 
014 '0446265 :2 1 pC REPLACED 8y '0460181 i4'32 S 14422 14'32 8102 8110 
014 04 '046,,881 !1 1 PC PC CD ASSv OACD I 1.,31 11110 

Oh 01 9C446214 :. 1 PC REPLACED 8y .04601171 i42114 A 'lIh" 10"1 
IIh 02 '0460811 !5 1 PC CD Ally OADD A 14;14 11041 

011' 01 51111315 j6 .. PC SUPPOAT CKT BD I' 

011 Ul 114'2195 :1 1 PC DOOR I' 

ASSEMBLY PARTS LIST 
_ ... ,. - ... ~-. 

BUILD ARC 440 I 02-04 .. 11 T IT 00014140 
DIY 

_T_ 
, .... .... -. - Me ...... ItA'lUlDAIi --. ..... TI 

1160 1 lS,"":I"". :., 1 .. I 0 I I[AI ".,.11 hT_II aft". '''J I. .0 ;'._2~_.J I ,.,. ...... .-,_ ..... -- 'CD - .,. -- Me ... 
_ .... _NlI."", .,.. ... .. "'" , 

0111 01 9353'00' !6 2 PC 'ASTENER PUSH ON TyPE e P 

0111 01 114'3096l3 1 PC PLATE. AC ENTAY I' 

0211 01 1149214. jll 1 PC ALARM BAACKET I' 

021 01 11492150!6 1 PC ~RT BRA!;ICET R14 I' 

021 01 T14'2~51 j4 1 pC CRT BAA!;I(ET 10M I' 

0213 01 511103904 j5 2 250 'T TAPE, N~O SEL, .. ADH 1/4",Xl/IT 8 

oa .. 01 .5610603l0 850 'T TAPE MyLAR 8 1,3!!' I04f 

021 01 114'2118 :1 1 PC NAI4EpLATr I' 14142 81" 
Oil 02 114'211' !' 1 PC NAI4E PI.~TE I' 14T41 1141 

0211 01 1149280518 1 PC I.A8EL I' 1"42 1141 

027 01 663125U: 5 1 PC REPLACED 8V 66313416 14214 I' 1'184 804\ 
021 02 663131116! 1 1 PC LABEL. ~WrTCH ·5ETTIN8 I' 14214 8041 

0211 01 51915101j3 1 PC KNOB, P-O SKIRT~D/INIIRT PLN I' 

02'" 01 15164'16:1 4 PC MSCR HEX.LK pLN M4X22MM ITL 'Z a I"" 8104 
02\1 02 15164'15 !' "- PC SCA MET HEx M4 8 14411 11104 

030 01 1.164'1\ jll I PC MICA HEx..LK PLN M4xaHM STL Zp a 

031 01 15165013j2 15 PC SCA TI'l HEX pLN M4.lx13HM ITL B 

031 01 11164.1'j1 6 PC MIC~ HEX_LK PLN MIX13MM STL Z 8 

033 01 .19T5124!. 3 PC IIUT HEX~GON IZ IMM 8 

03 .. 01 .1915671 !8 8 PC WASHER Ex TOOTH si • B 14~'4A B04·1 
034 02 '191561t !B • PC WASHER 'x TOOTH SI S a lUI4A 80ltl 

Ol!> 01 .4211411 :11 2 PC ITAAp. CIIL TIE TVI' 1 to 1-111 8 14532 IUO 
031t 02 '4211~1l. jll 4 PC STAAl'. ~IIL TIE Ty," 1 TO 1-118 8 14532 IUO 

62940007 F 7-19/7-20- • 





ASSEMBLY PARTS LIST ,..,.TP'. .- Pal 0tANGI NO, 

8ulLn ARC 44(1 I 02-04.82 I ' I 
00014840 

lOY ASSIMay HUM .. ,CD. 'IY. -. _ION Me "AM SlAMU" ING.IISP. ....DATI 

"bU I 15632334 :7 T ,~ I 0 ITER~ nCII .1.ST-II 50HZ (TAl IG R!L. 08-21-80 I CCA29B OZ-04-aZ 
. " '",,"NO , .. TNUMIa 'CD QUANTIfY "1M 'All DIICII'TION Me YID ICO.NO." ICO. NO. OUT Si' ""IN WOUT 

0311 01 51918752 jJ 16 PC SPI'IING nNGER nG 2 P 

OJ'" 01 S191e7!] ie 10 PC SPRING FINGER FIG 3 P 

1J4U 01 51918790 io 1 PC KFMR STEp-DOWN 220/Z40V P 

0"1 01 !)19"0544 j] 0711 FT UPE MAG .500 WIDTH .036THICK B 

O"ie 01 71<+92926j2 1 PC pL.An: STAlKER p 

0":$ 01 968319,.·.7 i 3 1 PC CKT BRKA MASNETIC 3.0 AMPS P 

0 .... 01 11493159 i9 1 PC SCREEN BOTTOM CENTER P 

U4!1 01 1516S~21j4 I PC Cal. 91llN 3-CND(3i liSA 2S0V P 

0411 01 15164920j9 2 PC SCR MET HEx M5 e 
047 01 94241017 j6 1 PC CLIP CABL.E ADH BACK TYPE VII B 

0 .. " 01 245347("9 i 1 060 n SlVG, 1/4 HT/SHRINK BlK UL. B 

0 .. ." 01 51805700 j5 2 PC BU~PER 'EL.F STICKING P 

USU Ul 2453"1 10j9 06U 1fT Slva, 3/8 HT/SMAINK BlK UL. B 

051 01 61391119 j1 1 PC GND WIR~ lSSY A 

OSii! 01 66312545: a 1 PC REPLACED BY 66313415 i4284 P i42_4 8041 
OSi! 02 66313415 i3 1 PC L.ABEL., SwITCH POSITION P 14284 8041 

053 01 Tl492910 io 4 Pc BUMPER,ToUCH PANEL P 

05ft 01 94850711 :6 ~O!! OZ SEAL' E~STMAN CL.RI91nl B 4149 111311 
aS" 02 95033915 i:l 250 Oz BONDING AGENT ETHYL ioz B 14149 8111 

as!> 01 n493115 is 1 PC HASK KEYBOARD P 

050 01 61391111 il 1 PC GND WIR~ ASSY ,5.5 IN BRAID) A 

057 01 n"93166 i7 1 PC SCREEN BoTTOM REAR P 

ASSEMBLY PARTS LIST 
_ .... - ... ~NO. 

BuILD ARC 440 r 01-(i4e12 I 4 I 0001"40 

lOY _.- ,<II. lOY. -. - Me ITANI IT.1Ul1A1I ......... ....... 
8611 I 15632334 :1 I .. I 0 I TERM A!CII UT-II sow; ITAI 1<1 Rio iil-2i_1 I CC&298 OI_Q._~ 

''''NO. u .... - 'CD .........., "1M .... - Me YID ICD.NO." ICO. NO. OU'J liN WI(" ...... 
058 01 6631066/0 i9 1 PC L.ABEL HOOD CAUTION P 

0,9 01 61401962 il 1 PC CABLE ASSY AC ENTRY A 1'184 11041 
059 OZ 611009025 i6 1 PC ~ABLE A'IY AC ENTRy A 14284 B041 

06u 01 511)04063[1 500 CZ ADHESIV~, SEALANT SIL. RUBBER B 1,1.,9 lUI 

061 01 09040204[1 .. PC WIHR, NO,10 DISHED LOCK STL. 1 

062 01 61391121 i3 1 PC GND WIR~ ASSY lleiN lIAW8) A 14el4 e041 

06J 01 711093471 ie 1 PC STAIP, !lMlEL.DINI lID P 14140 lli4 

0610 01 111093472i6 2 PC STRIP, !lHlEL.DINI AC ENTRy P 14140 111~ 

OU 01 24505414i3 2 PC EYELET, R_FLO .105WX,UBL. IRS B 14840 1114 

066 01 no 'T GASKET !lTRIP P 1 ..... 0 1114 

0080 TOTAL L.INES 

62940007 F 7-21 • 
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I 
tv 
tv 
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B 

'" tv 
1,0 
.t>­
o 
o 

4 3 

4)REF 

L 1.30 ± .05 [21 

/-" Irk: ~ \cz;; ::::=::s~ 

4)(21' \ --.. 

4 

I 
\ 

/ 

\ / 
"-... /' -- c. 

3 

~ 

UNiIU Of ...... 'Sl SnC/fllD 
DIMIH510N5 ioU IN INtIff:!> 

'OUIAHCfS 

, 

NOTES; 
& BULK IDENTIFY WITH CDC PART 

NUMBER AND REVISION LETTER. 
~ FIND NO 3 TO BE APPLIED 

AROUND PERIPHERY OF FIND NO 
C WITH OVE.R-LAPPING JOINTS 
AT CORNERS SO AS TO FORM 
A CONTINUOUS ELEGTRICAL 
CONNECTION. 

PANE.L & SASKE T 
ASSEMBLY 

"D 

c 

c:f) 
v 
~ 
OJ 
<:) 
~ 

ao 

A 



ASSEMBL Y PARTS LIST r 
.... NT DATI .AOI 'ILI CHANOI NO . 

RUIL.D _pc 006 01-11-80 1 iT 11565-52 
DIY. .SlIMIlY HUM ... ~ CD IIY. DWO. ,IKIlmON Me ITATUl IIATUI DAn ING. II." "LI DArE 

IWLO I .. .na .... a: II 6 I C I PANEL • 4&S""T A""Y 1 V R .. I oa-09-19 I FC8 l& 01-17-80 
, IN8NO 11 • AIT NU",I , . QUANTITY U/M 'AIT DlKlimoN Me n. KO. NO. tN KO. NO. OUT '/N WI IN WKOVT 

OO~IOI 
I 

51916945!2 1 PC CRT TOUCH PNL. ASSY P 
I 

002 01 51911517i 4 3 333 FT TAPE. POL.Y SL.F-ADH 1/4WU/.T B 
I 

003 01 5191698~19 3 333 FT TAPE COPPER FOIL. II .25 I E 

004 01 ~i19169B215 218 FT TAP! COPPEll FOIL. I! .50 I E 
I 

1i004 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 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I , 
1 
I 
I - . - -

62940007 F 7-22.1 I 
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to.) 
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0\ 
to.) 
\Q 
oJ::-
0 
0 
0 
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., 

A 

1./ 

• 7 

1.. 
DETAIL A (FAR5IDE) 

e.. 
scALE: III 

CRT" BRA(:KET L 1-1 
ROTIl;TED 10· c.w 

VIEW F-F '. 
&.ALE: III 
1YP 4 PLACES 

1 
( 

(l) 

H~ 

&. 
A1 

A 
&. 
.& 

APPLY DROP F/MS'O TO BASE G.ROOVE IN APPRO .. 
eEl/ToR PRIOR TO INSERnON OF FIN "I. 
APPLY fiN 5'0 TO 5MM DIA~EF)AREA AROUND 
EYELET HOLE ~'INTO EYELET HOLE PRIOR TO 
LOC.ATIMG FIN G.Z I INSERTION OF ftN (.'3. 
TO~/JE. PEN. twM~MANSH/P IYIAN/JIIL 
COC SPE.C 10120300 VOL / 

TOI/QUE. TO 1/.0 TO 12.0INCH-LBS. 
INSPE.CTION TORO,tJ€-/().O ''''CH-LSS. MIN. 

TVRGUE. TO~s.4 TOZ5.9/I1CII-L8S. 
It.lSPEGTlOIl T/)RQOE.-19.0 INCII-Las. MIAI. 

.61 ELEC.TRICAL c.oNTINUr;y MUST EXIST 
n1E.SE POINTS ON FI"i 4 AND FIN 9. RESISt\IIK.EI 
MUST NOT EXC-EED 0.<. OHMS.· 

NOTES: ... 

& 
& 

& 
& 
& 
In. 
& 

ALL DIMENSION"; ARE IN MILLIMETERS 
(MNI) UNLESS OTHERWISE SPECJFI-ED. 
MARl<. "A'sSY 1%32974" IN MEA 
'PER CDC, SPEC IOI2150B. 
FIN 13 IS APPLIED AC.ROSS THE 1013 
BOITOM)? UP RIGHT SID10 OF OPENINe;. 
IN FIN 4. 

FURNISHED AS PART OF FIN B.. . 

FlJRNISHED 1'.5 PART OF FIN IS. 

LOCATE ON HOOD APPROY- AS SHOWN. 

FURNISHED AS PART OF FIN 14, 

APPLY FIN 50 INTO "56. SLOT PRIOR TO 
INSERTION OF FIN 42 & 54. 

£, BENDTMJGS(Z)OF FIN 51 TO HOLD IN PLACr 

& ADJUST CENTERINC. MAc;N~T TO C.EIII1l:R 
PATTERN (lSI) TO FIN 4 FRAMEWORK 
PANEL CENTER FOIL5,IF INSTAllLE1> • 

• CfN1tRING /I\AC'l'IET USINC; FIN 58 AFTER 
MENT. DO J!QI USE HORI~ FREQUENC.V 
... D.JUSTh\EIIIT TO CENTER C.ROSS PATTe:RN. 
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0 

P, 
IIIIIA I I I I 

\ I I~ 
II ., 

I II 

TO JI 

@REr= 
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I\J 
I\J 
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0\ 
I\J 
\0 
~ 
o 
o 
o 
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B 

A 

.. 

L 9S(4) 

DETAIL - E 
SCALE: I/e 
SEE SlIT 2. 

DETAIL-B 
REAR (INSIDE) VIEW 
OF DOOR 

SCALE: III 

REF -

~ rCl) REF 

~REF 
GND ":>TU{) 
DETAIL - F 
>CAL£: NONE 

(SEE 'SI4T 2) 
HI'. 2 PLACES 

·7 • 

[::=::J 

~----~--

VIEW D-O 

FRONT VIEW 
$(.AlE: II I 

I 
I 
\ 
\ 

/ 

~l~~DIoT.(· 

DTR 0 

""RO 
lIT. 0 

Rev 0 

XW!,T 0 

ERR Q 

3 l' LbCz. 7"2 

~ 
_____ SEE DETAIL B 

3'3: 

(3) INSERT FAR51DE 

f ~II I ---\15 

H I I ----@::i9J 
REF 

52 

ReF 

D 110 AStII ISTII 1-'--' '-I'J---- , 
Id) HZ. TLA - i 



ASSEMB~Y PARTS LIST PlMDA'. , ... HlI~~~ 
8UIL.D AR~ ~,~ I I/~ __ ./~ - , 1 I, .c -. 

lOY ASS .... Y NUMIII ,CD. •• V. owo. -- Me srAM ITAIUI.A .. INCl ...... ... ~ 
08DO 1;.?6'~l '11'-/ ' lil J 0 k:;D//P ::?~C].:;;.$Tn"ol/Z1 ! -- . jX .:,~' - I CC";z'lc.: . '. ~ ..... 

, ,,"DNa. " .AI, ........ ;<0 QUANnIY "fM ' •• '1BCI1'ftON Me ... IaLNO." leO. NO. OUT It. w ... WlOU. 

001 01 '//t'93,/<j<j! ~ P~ 8A~~~ P~INT~QIZ~N~ ~ 

~o~ 01 7149~15~ i 2 ! P~' 8miL. P~J~T~D/Z.~N~ ~ 

OO~ ~I 71492'"~ i' I p~ HO!lq, ,.AINHD Wf~HL.1,l I,!HfI. ,. 
00' 01 n49~15~ i~ l ~!;, B~m J.~~~A! ZJ.~~ ~ 

OO~ 01 ;SJ'IfoB~2. ~ I'~' KYl!lq, J~! II '~K~Y ~ 

OO~ 01 61408024; 0 . ".'" ! P~ ~~I!b~ ~m, ~O~.J.~ D~ ~ 

oor 01 614m~5i! ! P~' ;AI!l~~ ~~5~, BRD IN!~ A 

~o!! 01 5l916?'~i ! l I'~ ~AI! 1,IN P~(P4 ~.~~~!~ SHO~! ,. 

m 01 614081!~ri~ l P~' PAN~~I A~~Y A~ ~~!R~ A 

Ol~ 01 61408\1u7: 0 - 0;- l P~ ;A8~~ ~~~~, DISP~A~ ~ 

. A 
011 0 1 904.629i!, ~ PC CD ~~~Y lABD PwA SPL.Y A 

012 01 11492,84; ~ 1 PC BRA~KET, PCI P I Oil I, '1u'l'-l''390: , ~ P~ CD ~SS'l' OAID VIDEO ~ON! MOD '. , : 

9046088i;t ~ A~S~ 
S 

01~ pI PC;' PC ~D OACD ~ 

015 02 90460877;5 ~ P~ CQ ~~SY O~DI,l A 
- .• I' 

016 D1 51777315 i~ , P~' SU,."!!R! CKT 8D P 

OJ? 01 Ti492795 i 1 I PC DOO~ P 

O~~ 01 93S39009i~ ~ P; 'A~!~N~A PUSH ON TY~~ ~ ,. 
0~9 01 ti49309~; ~ l P~ PV!h AC ENtRY , 
020 01 714927,918 ~ p!; AL.~I,IM aAA~dT P 

;' ./ .' , ASSEMBLY PARTS LIST 
_ .. n ,- .... a.ANGINO. ---

.... / )\IrlL.D AA!; 4~' .. I . . .. / ~ - , , 2 , . 1' • •• ~I •. 
_ . 

". .... ,~ ICD.,. IIV. -. 
IIIICI._ Me ...... • tATUI.",. ........ ....DA .. 

Q.860.,1i5t~2"7't' _'oLA J 0 leD I/D R5{':t'~ /5T f£ "'''#2., _ pc . - 'c.c.("z9 c.. ,-- :.., 
'~NO. u ,-- 'CD ........ , "f. 'AI' IBCIIPIIIat 

Me no KG.IiO." ICID.NO.OUI "N WI" WlOUT 

aU 01 Ti4'i1215Di~ ~ p~ CRT aAAI:K~T AM P 

DZ2 OJ 71492751 !4 . ,- ~ P~' CAT aA'CK~T L.M P 

oa~ 01 51803'0. i~ ~ 250 'T T'P~t ~O S~L'.~I,lH 1/.~XI/8T a 

014 01 94241Dn!~ ~ p~ CLI~ ~AaL~ ADH SACK TYPE VI~ a 

Ip~~ N'M~ p~Ar~ 
P , 

o'SI Ti49Zal~ i' ~ I P I , 
I I I oaT 02 66313,.. 1 ~ P~' L.AI!~~' S.~TI:H S~TTINB P 

on 01 51915101 J l P~' KN91!! '-0 SKJAT~I,l/INSE~T PLN P 

I I I , • P~ SCR·M~' H~x ". 
I g., OIl 1!1164!1S ! ~ • 

130 01 15164'11 \! !! ~~ MS~~ H~X.~K PLN M4XSMM STL z~ a 

n~ 01 1516501, , H P~ S~R TP~ H~X PioN M4,UUMMST~ a 

032 01 1!516.'1~ 1 t P~ MS~I,I HEIIe~K PL.N M5Xl~MM. S!~I, ~ a 
..' -'~ 

0'" Ul 9i'il7512~ , ~ P~ NUY MEXABON SZ IMM a . 
03. 01 919756H !! ! P!; WA~~~A ~X TOOTH ~Z 5 a 

035 01 151'4'2~ ! ~ P~ SCA M~T IIh MS a 

0;a6 Ul 61401YlO ~ ~ p~ CAlh~ A~SY A!; IfP , 
m 01 5194054, J 010 n TA~~' MA~ 1500 w.DTH .0~6THJ~K • 

on 01 71492,26 ~ I P~ ,~'U nAIK~A ~ I. 
0 •• oi 96831!Ol ~ I P~ CIIT I!AKA M,GNET~~310 ~MP~ ~ '., { 

, , 1- I l -l 

62940007 F 7-22.5 I 



I 

B UIL.D AR~ '''0 ASSEMBLY PARTS LIST 
DtV ASSIMIlY HUM. ,CO. 'IV. DWG. DIKII"ION Me ".'111 

O'~ f:)/ 94277,11 ill ~ P~ STR~P~ ~IL" Tn IVP 1 TO l"l~!! 8 

0.,2 01 5i918752 io 1! ~~ S~R,~NI1 ~INO~R "I~ 2 P 
. " 

04~ 01 6139111~i! 
0.' 02 66313'15i~ 
045 01 2453410'il 

046 oi 245341101~ 

o+? 01 15165'28i~ 

0 .. 01 

04? 011 
oio'o/ 
OS4 01 

Ol~ oi 
Oll~ 01 

0114 01 

01111 oi 

OI~ 01 

0151 01 

0&8 01 

0119 oi 

060 01 

5i805100is . ',' 

7H92?70io 
't' 

9$0339111:0 , ,. 

1l4'ilI5~ i ~ 
11493175 i ~ 

61391~Hi 1 
5i 918153 i 8 

66310~64i! 

11493160 i' 

61408?6~ i 1 

510040631' 

95610603j~ 
, " 

090'Q~o'jl 

bt:IO!7/V'l!,'r'71 

~t2 01 7/11'/ W7Z. 

b6~ u/1.-'r'STJS'/I,/ 

~&r Olrt'1S'/Ut 

7-22.6 

P~ GND WIR~ ~SSy 

P~ L.AB~L, ~WJTCH PO~JTION 

o~o JtY SL.V~. 1/4 HT/IHR.INK IL.K UL. 

O~O "r s~v!! ~/' HT/SH~INK BL.K UL 

250 OZ aONQjNG A!ENT ETHYL'iOi 

P~ SCR~~N BO!TOM CENTER 

pC MA~K KEYBOARD 

PC SPR.I.NG ~ING[R 'J~ 3 

p~ L.AB~L. HOOD ~AUTION 

PC SCR~EN BOrTOH R~AR 

P~ ~Aa~~ ASSV AC ENTRY 

B 

a 
P 

p 

P 

8 
a 
p 

p 

p 

p 

P 

A 

500 OZ ADH~~IY~. S~AL.ANT SIL. ~UBBE~ B 

~so '1 T AP~ MYLAR B 

8 

OOO~ TOUL. L.JNE~ 

I 1'<- 5 r,clp" 9/;"=-,'1,7/,1 IT/a 
t.C( T/L/f" .5I1IGt.Pllt(i.} ilL 5.MLy 

l- F·' Ii EY£L&T 

10 po GII$K.E7' S7~/P, £N.~/~FJ' 

I 

I 

62940007 F 
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1. 
DETAIL A (FARSlpE) 

C. 

SCALE: I/Z. 
CRr BRACKET L H 
RO'rIlifED 10· CW 

VIEW F-F 
&ALE'I/2. 
TlP 4PlAC.E5 

---.jD 

/ __ \ ,." om'L A 

---of!> 1 
I 

VIEW ~K 
">CALE 112 

4 a 

1 
( 

SL, 

(2.) 

KI--

,,)L6'2£"lS1 2 , 
Stl'ET REVISJON STATUS REVlIIONJtICOIIU 

ME.TRIc.. 
_AlWINMM ,­
~~ ...... 
t/ :1:/ :1:/ 

31 z 

&.. 
&. 

A 
A1 
&, 

APPLY DROf' FIN 54 TO BASE GROOVE IN APPROX. 
CENTER PRIOR TO INSERTION 0, F/t\ '-3. 

APPLY FIN 5'4 TO 'iMM DIA,(REf2AREA AROUND 
nELET HOLE ( INTO EYELET HO E PRIOR TO 
LOC.ATIN<; F,iN 1.4 i INSERTIOt-l OF F/" (.5. 

TORQUE PER WOR.KMANSHIP MANUAL 
CDC SPEC 10120300 VOL I. 
TDRQUE TO 11,0 TO 12.0INCH-LB5. 
INSPECTION TORGUE -10.0 INCH-L8S. MIN. 
TORQUE TO Z3.4 TO 25,9 INCH -LOS. 
INSPECTION TORGUE-19.0 INCH-LBS, IMJ. 

~ ELECTRIcAL CONTINUITY MU5T EXI5T BElWEEN 
THE5E POINTS ON FIN 4- AND FIN 9. RESISTANLE 
IV\UST Nor EXCEED 0.2. OHM"'. 

NOTES: 

I. ALL DIMEN510NS ARE IN MILLIMETERS 
(MM) UNLESS OTHERWISE SPECIFIED. 

& MARl\. "ASSY 15103297 .. " IN "'REA SHOWN 
PER CDC 5PEC IOJ<.ISOB. 

11 FIN 2.3 IS APPLIED "'CROSS THE TO~ 
BOTTOM1~ UP RIGHT SIDE OFOPENINb 
IN FIN 4. 

ill APPLY FIN 54 INTO HSG. SLOT PRIOR TO 
INSERTION OF FIN 31> /1, 39 • 

& FURNISHED A5 PART OF FIN B. 

& FUi=\NISHED AS PART OF FIN 15. 

In. LOC.ATE ON HOOD APPRO)'. AS SHoWN. 

£. FURNISHED A'S PAf{l' OF FIN 14 
& BEND TANG.5(2)OF FIN4HOHOLD IN PLACE 

& MJUST C.ENTERING MAGNET TO CENTER 
CROSS PJO.TTERN llSl) TO FIN 4 FRAMEWORK 
I'.ND TOUCH FANEL GENTER. FOILS,IF INSTALLCD. 
BOND CENfERl1IG MAGNET USING FIN ,"0 JO.FTER 
ADJUSTMENT. DO NOT USE ~ORIZONTAL FRElllJENU 
ADJUSTMENT TO CENTER C.ROSS PATTERN. 

" 88~~ CHKCI1wJ 

nn-- ~D 110 ASC.II ISf-II 
50 HZ TLA 



-
...... 
I 
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t>J 
• 
en 

0\ 
t.) 

\0 
~ 
o 
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o ...... 
I2j 

• 7 • 

o 

'4"" 
"-' 

I III III II 

,IN 9 R~~D~D~~rf(L~ITY I III III II 
ROTAHD 90" c.C.W 

5CALE: I/l. I III III " 

81 BRN LEAD (TOP) ~ 

BLU LEAD (BOTTOM) I I ) \\ 

I 
I 
I 

'I 
\ 

• .j. 

II 
II 

II 

II 
II 
II 

II 

VIEW (.-(. 

TOP VIEW 

\,.., 

II 

(BEZEL ~ HOOD REMOVED) 
SC.ALE :1/1 

4 

(4) 

',: // \. 1/'1I~/1I U \\~ 11I11 J3i)(4-) 

II I I J,':: n~m II~~ I ------nil I ..--CONNEC TOR AP4- OF ·FlN 15 

~ ___ GRNlYEL WIRE GND ~ROM FIN II 

SHT 3 
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I\J 
ID 
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o 
o 
"-J 

I'%j 

"-J 
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I\) 
I\J 

ID -

c 

A 

8 

DETAIL -F 
SCALE: Vl. 

7 

13.0 REF 

21.0 

~II.o 

DETAIL-B 
~~~~DE) VIEW 

SCALE: 1/1 

~ - t<;\. REF 
(3~ 

REF 
GND STUD (2.) 
DETAIL-J 
~CALE: 1/1 

• 

c=::=:J 

c __ ---, 

, 

VIEW D-O 

FRONT VIEW 
SCALE'I/I 

DTR 0 

D~R 0 

RTS 0 

Rev 0 

XM.T 0 

3 

II 
\ 

\! __ ~SEE DETAIL B 

:42 

(3) INSERT FAR51DE 

15. 

H II I @® 
REF 

IW @REF 

CD 110 ASC.II 1ST-II 
50 Hl TLA 
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·... r c;;. ••• ~ 
BUIL.0 AR~ 440 ASSEMBLY PARTS LIST I/'_"'~":'; 1 I 1_'" ' 

r--Dl""V"'-..--:""'''''IM''''''''''~NU'''' ..... =--r.,CD=-r-= .. ","y-r::::DW:::-.-,--- DdClI"1OH Me SfA'UI ""nlluq ...... 1$1. ~ - .. ... ~:,~ f"--- . . . - - -----
~J IS'3z<?'1"!-S1 A I 0 <:'0)/0 A'SGI-I-':>7.;::.z s:N"":.7RJ G '-::.' ,j"",,>'-"',1CW9D 1;"-1:"'-':;'/ 
'~~~ _ . ;,.... 'colMl QUANn" u/ii.,---- 'AnDUClW'1OH Me YIO KO.'«'~~ ~0U1 lIN WI.. ~ciUi 

001 01 7JIJ'f.J,,~a ! ~ 
OO~ 01 1149315410 I 

" 
003 01 Ti492,U !' I 

004 01 7149315615 ~ 
005 01 ~/'1JI)8SZ. : - I 

006 01 6j4080Z4!~ ~ 

OOT 01 614080ZS:r J 

008 01 5i91 6942!? • 

009 01 6140888710 J , ' 

010 01 6i408?07i~ I 

IIoi4 10/1 90460881!r I i I 

015 bi 9046087715 i 
016 01 517773151~ ~ 

Op 01 7149i!795 i I I 
018 01 9l539009:~ ~ 

SUIL.O AA~ 4~O ... AlUM"''t HUM ... ,CD, 'IV, -, 
860 1/.~:(.~Z'77?- !5'1 A, I 0 

'~DNO. u "'HUMIU ,eo QUANtity 

, 
019 01 71493u96 !~ ~ 

0i!0 01 71492749 ill 1 

021 01 7l49Z750 1~ ~ 

Oi!i! 01 71492r51!, ~ 

P~ 8AS~, PAINTED/ZINC 

PC 8EZ~L' PAINT[D/ZIN~ 

p~ HOO~, PAINTED W/SHL.O 

PC; BE Z~L' INSERT ZIN!= 

P~ Ky8~, 1ST U 66KEY 

P~ CAB~~ loSSY, LOGIC; DC 

P~ CA8~~ loSSY, BRO INTC; 

PC; PAN~L.: loSSY AC ENTRy 

PC CAB~[ loSSY, DISPLAY 

pC,'IeD ~~SY iAGO PWR SPLY 
PC BRA~KET, PCB 

(wHTi 

IpC'IC;' ~SSY OABD VtQEO C:ONT MOO 

~tlpcto loSSY DA~D 

PC CO ~~SY DADO 

P~ SUP~OR! CKT 80 

PC; OOO~ 

PC; 'A~!ENER PUSH ON TYPE C;' 
-

ASSEMBLY PARTS 
DlSCI.noN 

P 

P 

P 

P 

P 

A 

A 

A 

A 

A 
A 

P 

G 
G 

Is I 

A 

P 

P 

P 

LIST 
Me "AM 

I:;Dllo, 85:'-]:7 . ;:;;-2":: 60.'JZ (-"'--f (I H"·~ 
VIM '''I~~ICIN Me no 

pC PLA!~, AC ENTRY P 

P~ AL.A~M BR'~I(ET P 

P~ CRT BRACKET RM P 

pC CRT BRACKET LH P 

Oal 01 5i803904!S ~ 2~0 'T TA~~, N~O SEL.'.~OH 1I4111X1l8! B 

O~4 01 95670603:0 

IUSIOZI 71492819 !? I 

1027 1°21 Ou 01 

66313H6111 

51915101i~ 

029 Oi! 15164~lS:~ 

030 01 15164911!&. 

031 01 151650U!~ 
032 01 1516491911 

033 01 9197S7Z4:S 

! 1 OHI 021 91975671 :81 

035 Oil! 94277~1l 8 

038 01 5191875i! ~ 

i I 
. , 

:1 

~ 

~ 

15 

~ 

3 

?I 

-
850 FT TAP~ MYLAR 8 

p 
IpC I NAM~ PLATE P 

, - - P 

IPCILAB~Lt SWITCH SETTING-' , 

PC KNOB, P-O SKIRTED/INSERT PIN 1:1 

PC seR MET H~X M4 

P~ MSC~ HEX-LK PLN M4XBMM STL' Z~ B 

PC SCA TPG HEX PLN M4.5XI3MM S!~ B 

PC;: MSC;:~ HEX-LK PLN M5XUMM STL! ~ 8 

PC NUT HEXAGON SZ 5MM B 

Ipt I WASHgR EX TOOTH SZ 5 18 I 

pC STR~~, CBL. TIE !ll> 1 TO 

PC SPR,I,NG riNGER no 2 

I I 

I 
I 

~_~"""DAJI 
I 

NaIl ... 0tANR~ 

/2./,Ii-,,'/ Z I /3/2<:>- ~.g 
.. "fUlDA'. .... ..,. ..... ,. 

1-,,-/&,-81 I cC6lI9D /;;'-/8-£/ 
KO,NO." ICO. NO. OUl It. .... wtCOUI 

I 

I I I 
1 I I .. 

I 
I 

7-22.10 62940007 F 



039 01 

040 01 

041 01 

042 01 

043 01 

044 01 

045 01 

046 01 

OU 01 

048 01 

049 01 

O!iU 01 

051 01 

OS4 

OSS 01 

OS6 01 

051 01 

058 01 

Bill L.D AR~ 440 ASSEMBLY PARTS LIST t - :-,~-.~._ I '.~ ,! ... CltAHGlNO.~ 

5191875] is 

5191 8790io ,. 

519,,"OSH!~ 
71492926 i2 

96831?07i 3 

11493159 !~ 

151 65427 [; 

i5164920i~ 
94241017 it. 
24534109 [1 

51805700 is 

2453UI0 j~ 
61391119:7 

I 

~ 

I 

1 

? 

~ 

PC SPR.I.NG FINGER fI.G J P 

P~ XFM~ STEP-DOWN ?20/240V P 

010 FT TAP~ MAG .500 wIDTH .036THICK 8 

PC PLA!E STRIKER P 

P~ CKT ~RKR MAGNETI~ 3.0 AMPS P 

PC SCR~~N BOTTOM CENTEH P 

FT CABL,E l.COND 18 AWG 125 VAC P 

PC SCR MET HEX MS 8 

P~ CLI~ CABL~ ADH BACK TVPE VII B 

O~O 'T SLV~. 1/4 HT/SHR.INK BLK UL' B 

PC BUM~~R SELF STICKING P 

O~O FT SL.V\! I l/8 HT ISHRINK BLK UL' a 

PC GND WIRE ASSV A 

I 
6631341 5 i~ I 
71<\.92970 i 0 

• I PI;: IL.A8~L,. SwITCH POSITION IpP I I I I I 
~ PC BUM~~R,TOUCH PANEL 

95033915;° 2So OZ 80N~ING AGENT ETHYL IOZ a /-'_ 
71493175 is 1 PC MASK Ke:VBO,RD P 

61391111il ~ P~ GND WIRE ASSV eS.5 IN BRAIDl A 

71493160j? ~ pC SCR~~N BO!TOM R~AR P 

6~~~~~~t __ ~ _~~ .!-AB~':_HOO~_.~A.u!~ ___ P_ L.... __ --1____ ._ 

ASSEMBLY PARTS LIST ......... .... ",_NO 

r-:::::--r--=-=::BU:-::I""L=D :-A-..R';~T"""":'-4,,;.4-,O r-:::::=-r-----===------r::-:-r=::-rL.i:,,;,:.:'" _I" - ~, I 4 1/ . ./ !-) ~_ 
DIY ASS.MlLl HUM'" ,CD. IIY, DWG. oua.nON Me """" ... ,,'" DAn ING.IIV. _ ....... _ 

10860 1;~b.H'1n :ri ~ I ...I (C//6 ".self ':',";_5"/"Z(rA Re,-- .. - ··lcu.Z'1~~:':-~' -1_ 

T~NDNO. U .... HUMI" I CD QUANt.¥- lUI... -- - 'AoI:'Dua~ ~-'---',I:l.MC;;i- YiD-k... ~.1f4 ~~~. I/N • .NT WKout 

I I 

u~9 02 

060 01 

061 01 

si004U61 ! 

090""0204 1 

06Z 01 61391121 ~ 

~~3 ['f 7N1397r1 

b~; In 11'19J'I17 
1::;~1 Z'IS()S'II1/ 

01.{.. (: 'i/,751(.t/. 

TTl A I I I I 

1 pC CAa~~ ASSY I.e flq RY A I 
, 
1 

I 
(' 

C 

500 OZ AOH~~IV~' SEALANr SIL RUBB!R B 

PC WSH~. NO.l0 01 SHEO LOCK STL' 

PC GND WIRE ASSY elBIN 18AWGI 

P( SDZ/P S ",/~(.~ lNG. ;; :~ . , 

l?t S;/t:/~ SHIFrI:>IiJ~/RLENr~'1 
I?e EY £ LIi-r 

71{)IR G !7S/:ET 5;/C/ J; £ /'If yRFI 

B 

A 

62940007 F 7-23 I 



-.J 
I 

N 
~ 

0'1 
N 
\0 
~ 
o 
o 
o 
-.J 

o 

3 

INTERNAL TOOTH 
LOCI( WASHER 

~ l2l 
5) (2) 

NOTES: 
J,' MARK'A55Y 41408987"lN AREA SHOWN 

L!...'. PER CDC SPEC 10121509. 

£ DISCARD GASKET FROM FIN 9. 



ASSEMBL Y PARTS LIST 
PIINT DATI I'AOf FlU CHANOIE NO. 

BUILD ARC 230 1 01-28-80 1 1 1 1156:1-91 
DIV. A$SIEMIL Y MUMln ~ co lEV. OWG. DISCI''''ON MC STATUS nATUS DATE ENG. US". flU DAn 

1'0 1 61408887:01 AID 1 PANEL ASSY AC [NTRY 1 A REI. 07-a4-80 I 9C629A/. 01-28-80 
T FINO NO U '''I' HUMin C" M QUANTITY UiM 'All DlSClII'TIOH Me "" ECO. NO. IN ECO. NO. OUT SIN WI( IN WI( OUT 

oo~IOI 
I 

1 !5164359! 0 1 PC I.tN[ 'ILUR P 
I 

ODZ 01 71493091! 1 1 PC PANEL. AC ENTRY P 
I 

003 01 614011969! 6 1 PC CABLE ASSY POWER CONN G 
I 

00. 01 9i976626! 1 2 PC M5CR PAN PHL N3X8MH STL ZP • I 

DOS oi 91915612! 5 z PC WSHR METRIC EXT TOOTH SI 3 B 
I 

006 01 91975724! S 1 PC NUT HEUGON 5Z SHill B 
I 

001 oi 91915611!1 z PC ~A5HER EX TOOTH 5Z 5 I 
I 

008 01 15164911! • 2 PC MSCR HEX-LK PLN H.X8HN 5TL ZP • 
I 

009 oi 61408444! 0 1 PC CAIL~ ASSV-¥IOEO OUTPUT .. 
I 

010 01 9i91'!l61'Oi 0 2 PC _'SHER Ex TOOTH IZ • I 
I 
I 0010 TOTAL LtNES I 
I 
I 
I 
I 
I 
I 
I 

I 

I : 
I 

• 
· I 
I 

· • 
· · i 
i 

· · · : : 
· • • 
· · · I 
I 
I 
I 

62940007 7-25 



-....J 
I 

II.) 

m 

m 
II.) 

~ 
~ 
o 
o 
o 
-....J 

g 
-*-A 

eeeeee 
-DID­

c:.::..:-

dfO:l 

• 
.IO+D5~· 

2.54 ;1 VIEW A -.80.... -A MOUNTING CRI ONLY 

CNOSS RE'ERENCE TABLE 

~ 
'N REFERENCE DESIGNATION ., 

CRI.CRe.CRS CR4,tR5.CR6 

6.001.50 
Is2.4ii2.00MM 

o 

r-qe:5: 
& APPLY ASS( NO., REV LEVEL, LOC CODE, /WJ 

O!U"E COCE IN fJf£A StONN. MARK PER CDC 
SPEC 10121508; CHARCCrER HEIGHT .12 
(12 Pr) COLOR VvHITE. 

2. FIND ru.t3ERS,B.EMENT I DENTIFERS, AND 
REFEREllK:E DESIGNATIONS Pf£ FOR 
REFERENCE ONLY AND DO NOr APPEAR ON 
FIt\Rt 

3. KEY CONNECmR (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 I'ItNT DA" 'AGI PILI CHANGE NO. 

BUILD ARC 21(1 I 07-Zl-80 1 11 U565-94 
DOV. AUIMILY HUM.I , CD .. .. DWG. HSClirnoN Me STATUS STATUI DA.TE ING. HIP. fill DATE 

0860 I 90460877 :5 I A 10 ICD ASSY DADO I A REL 07-22-80 I CC629A/B 07-23-80 
T INDNO LI P',,"-NUM •• CD QUANTm U/M 'AIT DI,C""ION Me "D KO. NO. IN ICO. NO. OUT ,/N WIIN WK OUT 

I 

1001 1
01 90460878:3 1 PC Pili BO DADO P 

I 

002 '01 65853401 :1 1 PC CONN. 26 CONT FICBL 28-30A~G P 
I 

003 01 6583221619 1 800 FT CBL. FLAT 26 CNDCT 28AWG PVC P 

004 01 6571690212 1 PC CONN, 26PIN FIG 3 PC8-FLT CBL P 
I 
I 

005 01 5186250616 1 PC SW. PC BD TGL 10 IN-LINE SPST P 
I 
I 

006 01 31'>13980217 
I 

1 PC SwITCH-SLIOE-OPOT P 
I 

00'1' 01 9440217517 1 
I 

PC RES FM 6.2K OHM 1/4111 CARBO'" P 

008 01 9440214119 1 PC RES FM 240 OHM 1/4W CARBON P 
I 

009 01 51903800 14 6 PC LED. 5-5 GAP REO 1.0MCD 180MIII P 
I 

010 01 51 91872810 1 PC SW. M-PUSH N.O./SP .01A 12VOC P 
I Ou 01 5190890213 
I 

1 PC ALARM AUDIBLE LUG FIG 2 P 
I 

012 01 1760590014 600 FT WIR 24GA TIilP BLK/REO 300V W 
I 

013 01 5187033716 
I 

1 PC PLUG. PLZG NYLON 10lSTRIP P 
I 

014 01 5175810113 
I 

083 FT INS SLY CLR PVC HEAT SHRINK B 
I 

015 01 6513682015 
I 

420 FT TAPE PRESS SEN 1/16X1IN B 
I 

016 01 1600650019 REF PC FABRICATION SPECIFICATION 0 
I 
I 

011 01 90446222j3 REF PC SCH OIAG DADO OPERATOR PNL 0 
I 
I 0017 TOTAL LINES I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

62940007 7-27 



I OWN ",RMAN ~·TlTL.E 
I CHKD :, ...6 CARD ASSEMBLY OAB~ 

ENG lit (~ . VIDEO CONT MODULE Iii/fIRMWARE 

"FG ,,H'~ III Aifo.1 FIRST USED ON 

APPR , y . ""--- vhh'" C~~~~~NT CCb29-AlB 

SHEET REVISION STATUS 

2 1 I REV ECO 

/\ I !-, 1/, ':; 

r--~- ..... t--1-" .. - f· ... 

- .. ... 1 .... - 1· .. - '-.- 1-'" .. -. ,-_ .. 1,,-, I····· .- .. _ . ... -

: " .•... I' ..... . - 1···+ _ . . - :.- ... ~ .. -. 1-.. · 
,_ .. . ., .. f .... ... I .. .... 1·-·· . _ . I .. · 

c·_·· r'" ..... ........ . .. _ . ... .... : _. 1-" 1,-, 1 .. -- ..... ... _. I .... . .. - .. -f-

. i-- f-- 1-- -1-- I····· f-- _ ... ·-1· .. 1--

, .. 1 .. - 1-'" 1,-, 1--" ._. .. _. ~-- ._. f--

IN~ .-
, .... - ... . -.1._ ... _. " .... _ . -----

1 Mark "Assy 90446266" in area shown per CDC SPEC 10121508. 

2 Mount fIN 2 in socket located at B14 on fIN 1· 

FAR51DE 

7-28 

IPRmx~ I REV A 90446266 A_ 
1~~323321 1 SHEET 
1i:5b'i2'i'iii 1 of 2 

REVISION RECORD 

DESCRIPTION i DRFT DATE APP 

I .. " n"n CLASS A ./ I: .. .. 

I APl 904%266 

I 

DOCUMENT NO. 
90446266 

DETACHED 

TF') N .!L,Io. 

"".NTeD IN U.S.A. 

62940007 B 



SHEET __ I __ 0. 

1st COPY-ORIGINATOR/2nd COPY-KEYPUNCH 

62940007 B 

/Z7S~-9z. 
//-2/.-90 

7-29 



• 
-...I 
I 
w 
o 

0'1 
N 
1.0 
~ 
o 
o 
o 
-...I 

o 

e 7 I 8 I & 

'" 
4 I 3 I 51,">\>v062 I 

IllY 1 ~;---- To." I o,o.n ICHlOl." 
HtttLtt 00 00tI",'1 RE.L£ASED c..LASS 0 - <I.n." - ~ 
rl I I I I I I ~I ~::~ ::!:==;:~ "'!:. W;' ~ 

a 1~t.tB I'tE"'SG.[) HR co "'0 ./I-,4;;X, CJ. 

Jl. __ ----, t I 304 S:/M!1 W~5 '$IOQI\\q W \...>J~ '-\ 
~ __ --J '''0'$ REFERE.NC..E. TA&\..E. 0 14SI], RevlsEO!"t1t UO $6.. ¥'AI)III e..e.. ' 

D ~ D ~ D ~ Dg u :111"1:1111:1111·11 H;'~~~] .. " .. _ ...... "' .. ~ 
~ "~ I~~ 0 1111 1.1111 : 1 r ~ 1 :: :~ R2 

_I bJ b;J ~ rnJ.J 1 .s RS 

~ ~ ---G3- a @ z @, 0 37 C3THRUt"',ClOZT"RUtI07 o D ,3 -mm- 4' J, ... RI R, 
7 ;-q:o- ~ ~ --aD::...-(!D-
7~ - B ~ ~ n P:-'\I ~ n ~ ~ n P.:'iI Tin ~ riO ~ 

- 5 1(.5 1~5 5 - ~ - L5 '" - LS ... '.7 7H I/az.~ TI/RIJ"DO 

CI 1 l±ILI ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ IJ ! ! r;J 11 bJ ~ ~ I !:~~~2C"~c'::c&C"4 
11 CID' 
511RII 

~ I IVI 1t;11 irJUt.1UrJ1 l/dil IrJUt11 IIGlILSI 11t'JI'L~1 l' 181~;1 II~sltjl'~.1 1'~ltlIZ~1 
~ kcll1bJB 15 ~ I B~B~\j II t1bd1El[d 11 l0J ~ ~ ~ eJ EJ bJ 

7 ~ 4 ~ 4 2.4 ~ ~ ~ 4 i Y@r r 74 21 5ZD 520 525 2. S2D 2D I I I ~B~~~B~~~a~!~~~;~"~ ~ ~~: ~. ~ ~ H~j j 
~~L5 ~~~mrJ~~M~~~~gro~MQ~~~ ~B~ : I~~ I : 

374 EI7 W~USU~UtJU~UUU~1J8~ ld ~ ~ 11 hJ 11 

@ 

... 

B 

tHN'AGoE. TA&L£ 

I FI..ETIO>lS IADD'TlONS 

," I I " I I I I I 110 15 10 2.1 9 '" 2. 

NOTES: 

& APPLY ASSY NO., REV LEVEL, LOt. WDE, ANC 
DATE WDE IN AREA SHOWN. MARK PER C.Dc.. 
SPEc.. IOI2.150B,CHARAC.TER "EIGHT .12(I2.Pr 
COLOR WHITE. 

2.. FIND NUMBEi'lS, ELEMENT IDENTIFIERS,AND 
REFERENCE DESIGNATIONS ARE FOR. 
REFEREKE ONLY AND DO Nor APPECAI-1. 
ON PA.Rr. 

3. DIO-DJ7,rCAIiIo INCLUDED WiTH MEMORY 
EXPANSION OPfiON ONLY. 

£ CUT PIN 8 OF POWER CONNECTOR J;, 
AFTER A"SY FOR CABLE KEYING.. 

& CUT PIN 10 OF CONNEc..roR JL AFTER. 
A"''',N FOR CAeLE KEYING. 

rn ~~~I~ ~I~ ~;~ ~I~ !~! !~! !~! ! 7 ~S 140 141 140 143 lOI 14 175 t · " E :~ ~'! t, . ; g, ~ B:, ,~~: : ? : : .:i i ~ 
"::" ,,·8 '," " ~~ ~@~ ~8 ~ ~8~ 008~ ~8~ ~~~ r!1~~ 

&, ATTACII TO BOARO USING F/N 58 

"00 17 I~ l:J ~ Q ~ 11 bd Q (J ld LJ l:J ~ [J l:J rJ 
~ + C"'4 ~ " • . 3 3 3 3 3 3 a 

AI 7 ,:=, CI (k O~ ~~ nffil~~ ~~ ': I~ ~~ ~~~ ~~~ ~~~ ~~~ 
~ HI HI ~W~~ l:J HI2 HIJ t:J l:J bJ bJ l:J l:J bJ 6J ~ 

Cl:i2D --mJ- CIO,. ~-aD-_. -

Gk ~ ff; 

u:="::== W~ __ 

~ J~ If'UCII! 
IJl 5. f. 

i i ORAWING NO 
~q _n_ 
:g ... ~ ... ) all ISHEn:--Of'_ 



ASSEMBLY PARTS LIST ".NTDAYI .... Fill CHANGE NO . 

B'Jl~~ ARC 214 I Ol-21o-81 I 1 I 000110594 
DIY asslMlt't MUM" ,CD. 'IY. OWO. DlSClIPYtoN MC STATUS SlAJUS DATI ING. IISP. AlIDA'1 

~O I 90446215 :1 I E 10 ICD AS5V OABO (VIDEO CONTRO~J.ER J S REL 06-l0-,,0 I ce62 Ol-2"-,,1 
T NO NO. U ''''HUM," 'CD QUANTITY "1M 'AiT DlSClI"1ON Me TID ICO. NO. IN ICO. NO. OUT 5/N WKIN WKOUT 

001 01 90 44621 4 [0 1 PC pW BD OA80 ,. 
ou2 01 15146100 i' 6 PC IC 14L51. ]15LS F/F DUAL 0 I' 

Ou3 01 1'515860C !5 6 Pc IC 745112 TTL DUAL J-K ~F.T I' 

004 01 1~13Z000 !9 !) PC IC 145115 LATCH TTL ,,_BIT I' 

005 01 1515]821 :2 24 PC IC 4116 "OS 16384-BIT RA" I' 

006 01 1c;158S00 :1 4 PC IC 745°2 TTL QUAD Zl/p NOR I' 

00 7 01 1 '51634010 :5 6 PC IC h~S314 OCTA~ D_EOGE F_F P 14513 8U2 
007 02 15\1>3404 :5 5 PC IC HLS374 OCTA~ O-EDGE F-F P 14513 8U2 

008 01 1<;1 4,,800 :6 4 PC IC hLS 161 158LS 4BIT COUNTE~ P 

009 01 1'1145400 6 1 PC IC 14LS08 201LS Q2INP ANI) P 

010 01 1~\44900 :6 4 PC IC 74LSOO 140LS QUAD 2-P'P P 

011 01 1"\40;100 :2 1 Pc IC 7~LSO 4 1 46LS TTL HEK INV P 

012 01 1~14870n () 5 PC IC 74LS1!!3 TTL DuAL "III' P 

013 01 15146900 !" 2 PC IC 74LS175 S2aLS LATCH 4 BIT I' 

014 01 8~883700 2 1 pC IC 74 504 146S TTL HE X I "lVT'! I' 

01 5 01 M~842oo 2 2 pC IC 74510 1415 TTL 3 3-I~ NAND P 

01 6 01 a~884500 5 " PC IC 710500 1405 TTL QO 21N NAND I' 

017 01 1'"146700 :6 5 pC IC 74LS157 189LS TTL Qo Mpt P 

018 01 8 .. 923000 !9 6 pC I C 74574 TTL DUAL I' 

019 01 1'1163415 !I 2 PC IC 74LS 165 8A SHIFT ~EGISTEA P 

020 01 1'I163H9 :3 2 PC IC 74LS393 OL 4B BIN COUNTE~ I' 

ASSEMBLY PARTS LIST "'H1DA'. , ... Fll.JCMANGI NO. 

B,)ILO A~C 214 I 03-24-81 I 2 I 0001,5h 
DIY ASSIMIlY HUM_ ,CD. IIY. DWO. DISCIIIP110N Me srA'US STATUS DATI ING.IIP. FIlIDAY. 

860 I 9;;44,,:>,5 :71 E I D Ico ASSV OABO(YIOEO CONTAOL~E~ I S ~[L nfl-3n-8 I CCU~A n3-,4-8, 
'PINDNO. U 'AiT NUMIII , CD OUANnn "1M 'AlIT DISCIIPTIOH MC TID ICO.NO.IN ICC. NO. OUT 5/N WKIN WKOUt 

021 01 I'HU400 !5 7 pC IC 74540 TTL2 4NO G P 

022 01 15142500 !6 1 PC IC TYI'E 745138 TTV 3T08 L/O I' 

023 01 15163324 :5 1 Pc IC T"LS24S OCTAL aUS XCEIYER I' 

024 01 I !il634 13 :6 1 PC Ie 74~S155 DUAL 2 TO 4 OECOD~ I' 

oz5 01 663057}3 !1 1 PC IC TVI' 5623 PROM 256)(4 BIMAp I' 

026 01 66305714 :9 1 pC IC HI' 5623 I'RoM 256x4 8/MAp I' 

027 01 51904106 !S 1 I'C OSC. TTL OIl' 24·096MHZ 500~"j I' 

02e 01 si 003059 !6 2 Pc .STR DOl 106 !I'IT AX NpN SIL I' 

029 01 9~402120 !3 2 PC ~ES F'M 33 OHM i/4W CARBON I' 

030 01 94402129 :4 1 Pc RES FM 75 OHM 1/4\1 CARSON I' 

031 01 94402130 !2 1 I'c RES ~M e2 OHM 1/4\1 CARBO~ I' 

032 01 94402144 3 1 PC RES F'M 330 OHM 1/4w CARBON I' 

033 01 94402152 :6 1 PC RES FM 680 OHM 1/4W CARBON P 

034 01 8440Z15~ :~ 1 
:E 

RES FM lK OHM 1/4W EAR~ON I' 14228 ~031 
034 02 440215 : 2 ~ 5 FM I~ OHM 1/4w AR ON I' 14228 8031 

035 01 94402180 !7 1 PC RES FM 10K OHM 1/4W CARRON P 

036 01 94375109 i9 2 PC RES eSIP NTWK 1000 R 31' 1.0- I' 

037 01 5100111 9 :0 fl8 pC CAP CER F'.1 oiUF .80.201' 25V I' 1"306 8111 Of 8~ ~1001l~1 :~ «>8 PC CAP ~ER F-I :oIUF +so-28" Z5V I' lUy~ l:~U 1m 1m o 7 10011 I : 52 :& & I' 8ER F- .0 U~ .80-2 P 25V P 
037 04 51001121 :6 68 tp R F_l .Olu .80.201' 25~ I' 14594 8112 

038 01 5, 000989 :7 1 32 I'C REPLACED Bv 9.354826 1'+110 I' 14170 8052 
038 02 94354826 !3L 32 PC CAP no eER O'lOUF Sov P 14170 18052 

1 

62940007 D 7-31/7-32 • 





ASSEMBLY PARTS LIST PllNYDA,. . ... 
I 3 I 

DIY _WILY NUMIa ICD. 'IV. DWG. _ION Me STATUS ITATUSDA" ING ...... 

'~DNO. U QUANTITY U/M Me Y1D ICO. NO. Will ICIO. NO. OUT 

~l. ~1 24504371 ~ 
040 1 51007385:1 
040 2 51007385:1 

041 01 5187'105 ~ 
042 01 Sl8aBOO :6 

046 01 

047 01 

048 01 

049 01 

~SO oi 
051 oi 

052 01 

OS3 ~1 

~54 01 

056 01 

O!l7 01 

~58 01 

~5' 01 

DIY 

~iR'II!'I~1 i' 
5i S'lA'IO'l ~ 
41347806 i6 

76379302 i3 

51,06100 !6 
0;1847511 i6 

511147504 i1 

5i ,17031 iO 

9437'51 02 i4 

15146100 [1 

5i!ll62501 i7 

15148500 iO 

9';446213 i2 

5;>629949 [0 

SI 1146000 i1 

l'H63310 r 

B'JIlD ARC _ ....... 
,co, 

Z 
3 

1 

1 

1 

1 

1 

1 

2 

I 

1 

1 

REF 

214 ... , 

pC C.P FXD TANT 22UF 20p 15vDCw P 

~~ 2~O IN4148 10~A ~ICRO Sll lOV , 
.C uIO IN4I48 10MA MICRO Sll lOY P 

PC CAP F.XD TANT IOOUF lOP 6vDCw P 

PC RELAY REED DIP P 

PC SOCKET, IC 16 pas D-I-L TIN P 

PC,SOCKET, Ic 24 pas D-I-L TIN P 

PC SWI!CH TOGGl!: 3POS P 

PC HEADER, 4 PIN STRAIGHT Pce P 

Pc CONN. 2 PIN Pe MTD TIN FIG 1 P 

PC CONN, PCA IOPOS 2RX5P FIG' P 

Pc CONN, PCB 50POS 2RX2SP FIG 1 P 

Pc CONN, 7 PIN STRAIGHT Pc FIG 1 P 

PC RES 8SIP NTWK 3300 R 3P I,OW P 

PC IC 74LSlo 206LS TTL 8I/P NAND P 

Pc Sw. Pc 80 TGl 4 IN-lINE SPST P 

PC IC 74lSI4 94315 TTL 6 Nn Rev~ P 

PC ScH DIAG OA8D D 

500 'T WIR WW 3rGA 5LD WHT UL KYNAR W 

250 ~Z PKG ~POXY two PART EXTRA FAS! 8 

pC IC 745374 OCTAL D TyPE P 

ASSEMBLY PARTS LIST -, _ION Me PA'" 

Alo .. I Qt ,.." .. iT I £ I n I r. uy O&llOIVjc£o eONTADLL!:RI 5 R 
'IWrIDNO. U "''''-- 'co ........,. VIM ._-

Me "'" 

~065 TOTAL LINES 

62940007 F 

14221 

14228 

14513 

_ .... 
r OJ-24-11 

STAlUIDATI 

,-. ... 
T 41 

.... IIIP. 

"II-!ln-A, I r.,. .... , 
ICIO.NO." ICD. NO. OUT 

fUCHANGlNO. 

NIDAl. 

SIN _.. WkOUT 

SIN 

8031 

/loU 

1031 

8112 

8031 

NI OtANGI NO. 

0001,594 ... .... 
··--4-A, 
WIIIN ""OUT 

7-32.1 I 



I 

OWN W, Glase.r 18: ,TITLE 
CARD ASSEMBLY OABD VIDEO I PREF'X IDOCUMEN' NO. 

,"EA CHKD r x."..[,. //- ... , 
CONT MODULE W/FIRMWARE A 90446390 

ENG liTrJ.! A. .;fL '2·,.AJ 

MFG ~bM.. n-rl F'RST USED ON 
NHA I 

>PPo .r H. 1'1. ... 1Il.-H-P/1 CODE JDEN· 
CC629-c/D 15632974 SHEET 

1 Of 2 c I , .. ~- 'J 1>. ""1 15920 1-~·/;·~-ici7i; 

SHEET REVISION STATUS REVISION RECORO 

2 1 I REV ECO u<>c." IDRFT DATE 

fA IA IA I J3'l20-~B RF.I.F.A~F.n CLASS A 1--' Ill-i.9-BI I IlIA-

~ 1--. 

f--- f--. 

1---

NOT·ES'~ 

~ 
Mark "Assy 90446390" in area shown per CDC SPEC. 10121508. 
Mount FIN 2 in socket location at B14 on FIN 1. 
Mount FIN 4 in sockets located at D10 thru D17 on F/N:t .• IAPL QnL.~"'Qn 

J T ACHED LISTS 
"'43'8" RIoV. II 71 . .• "".UD.'~ .U.S:" . 

DOCUMENT NO. REV. 

~ ______________________ ~ ________ ~_~_E_E_T ___ 2 ________ ~.-~L-__ 90_4_4_6_3_90 ________ ~_~ __ , 

7-32.2 

I FAR510E 

or;J1'J1'J1'J1';J1';J1';J 
17 ~ I!!I!;I ~ I!!J 1m ~ 

"INTEG"" u.s .... 

62940007 F 



ASSEMBLY PARTS LIST 
ICD j?S>Y MW"V~';;€O M{) 0 rRAW~G SIZE I 

IAUOITEOBY 10m 1/3q2O-~i'" 
(.,/)Ni 12.-18-BI 12-II7-B/ 

~ 
ASSEMBLY NUIoII:'IEI'I 11cr:~ I 10.) TRANSACTION CODES 5. OELETE tINE lTl1II($1 W!lti HISTOIIY 

;;, 1;;1 
'·1. ~ ,~,. ~: =~s:!,,~~~~=fltE 

6. CHANGE. ADD. 011 DfLET£ ANY FIElD Hem "fCO OUln .. ''WI{ 00'" 011 CURREN' .ECOM! 
7.lIfQUUTPAIITSU510NLY 

19 ~~,1Il,181 I'll J OELETlLlNEITEM(5)WITI1.tIQHI$TOIY 
'0 CHANGE. ADD. 011 [lEUTE AJojY FIELD UCEPl "ECO IN"" "WK INN ON CUIIIIENT 

S,"EET~OF I tOY; ~ 0 ...... 00 UNE ITfM(5) itfCOID. 

CCGZq(/O 
il'¥' .~~ P .. RT NUMBER ~~ QUANTITV DESCRIPTION ........ ECO NO I!o REV SERIAL NO EFF WK 

~. U·J' 31--<) R F ONLY W·O , , , , 

z.. 100'/ f), I t;>,O 'f,'/6t 1.5 ,: CD .11»1' d"'~.n (VIDEIl CON; tilAL ~a J , , ,.;; , , 

!. b.1,[' tJ'/ i C, ',5,1 J ,"1';',3 I: r c. p,,,- ",~n £/2~ '" D$r. r t IS: ';rr , , , , 
Z O{J?O :/,0,/,1-,/ $"(> ,f!.. fC.£,pl MJlJU-, , .... Z",J,. _~rEI''':'J<- C 

: , , 
Z VJ(),'I t),/ :1 5715':~ iz.. Z. 1': ~c <l11G.. MO<. 1~"'fl";-f!.Jr 120M 

, , , , 
: 

: , , 
I 

: , , 
i' : , 

I , 
: : 
! , j 

, , , 
: , 

i ,~ , 
: : 
! 

, , 
: : 
, , , , 
: : , , , , 
: : 
, : 

"' 1 
, 

REV 8f12 .... ..,.19 *79 1st COPY-ORIGINATOR/2nd COPY-KEYPUNCH 
PRINTED IN U.s.A. 

62940007 F 7-33 I 



...J 
I 
w 
A 

0'\ 
~ 
\0 
.c:. 
o 
o 
o 
...J 

o 

8 

c 

A 

7 8 
........ 

& 

@ 

"" 

CHANGE. TAeL.E 

DELETIONS 

c.ur F'Oll: 
0 .. 7-1 m ~2.-1 
(yA4-1 mA~IS 
@A'Z-ISTO A,-I4-

® D7-21 TO lJ3A'IB 

®&kt~ 1O..w:tm) 
@1I13 .. To B 13-1 

Q)A13-tO TO ~.~-r2. 

® 9'2-10 rDA 15-10 

® 1\Ir,,-4 TO R~5 
® <-110-3 TOCI7-13 

ADDITIONS 

ADD WIfE: 
I~ fl~S To·034-17 

l.)A4-1 TO [f1-'Z,"1 TO 
D!A-3 TO" 7-1 ro 
A2-IS. 

3.) G 7-5 TO EIl-9 

~~07:LOO) 
S)AI3-1O 10 <iNC 
(ADJACENT .01"'" IBD) 

iJ82·10 TO 85-5 

7) B5-bTOAt5-IQ 

rID EU.,-4 m RioS 
(CUT FOIL 000' I/jJ; 

9) SS-3 TO CI/,,..13 
'0) 65-4 TO <-1,-13 

SEE 5;lE.ET 2. 

tqE5: 
& APPLY ASS( NQ, F£I/ LEVEL., LOC COOE, fNJ 

DATE COlE: IN N£A StONN. MARK PER Co.:: 
SPEC 10121508; CHARJ¥::TER HEK3HT .12 
(10 Pr) COLOR YMITE. 

2. FIND N.M3ERS,ELEKNT I DENTIFlERS, AM> 
REFEREt«:E DESlGNIUIONS ~ FOR 
REFERENCE ON...Y AND DO NOr APPEAR ON 
FMt 

& GUT PIN 1 FROIv'I CONNECTOR AJ4 FOR 
KEYING PURPOSES. 

& MARKING 15 OPTIONAL WfiEN SHUNT 
DIP IS INSTALLED BEFORE CODING. 

&, CUT PIN 13 FROM CONNECTOR A,I2. FOR 
KEYING. . 



n;;; W GLase.r '8 TITLE 
CARD ASSEMBLY OABD VIDEO 

: PREFIX lDOCUMEW NO I REA CHwn L<.d...>-J I//-~J CONT MODULE W/FIRMWARE A 90446390 ENG >ril A. :t-- ·~i 

"FG jJH'v"... Irk~1 FIRST USED ON 
NHA I 

APPR of /! n." r,;M,~:'i C~D~d~~NT CC629-C/D 
15632974 SHEET 

1 Of 2 £, .> 1,1\1?Q7n 

SHEET REVISION STATUS REVISION RECORD 

2 1 I REV ECO DESCRI PTION DRFT DA-

A IA A 13'120-68 RF:J.F:ASF:n CLASS A 1- Ill-I8-RI [/Jut-

f--- 1--- 1-- t---

f-- -- -

I---- J--

f-- -1-- J---

1- f-- f---I-

1 -- L -_. ~-

"""j Mark "Assy 90446390" in area shown per CDC SPEC. 10121508. 
Mount FIN 2 in socket location at B14 on FIN 1. 

Mount FIN 4 in sockets located at 010 thru 017 on F/N'.L IAPL 90446.390 

J ) LISTS 

~ DOCUMENT NO. REV 

SHEET 90446390 A CONTRPL DATA 
~nDN ______________________ -J ________ -J ________________ L-__ -L ________________ L-__ ~ 

62940007 E 

FAR5IDE. 

Df'JfJfJfJfJfJfJ 
17 h!d ~ ~ ~ h!llill ~ 

7-34.1 • 



ASSEMBLY PARTS LIST 
"==;:-------1~=--'-"-=_j J 3 q 2,:7-- &.):,) 

12 I'; B/ - -

~ 
A$SEMBi.~6NuMaER I ~'I,if;, I ~R~::~~~:~~R:~;5 5. DUEll LINE ITEM(S) WITH HISTOIty 

; ;';, 6. (H"NGI • .0.00. OR DflET£ ANT fiELD EXCEPT "ECO OUT" & 'WK OUT" OR CUU(NI RECORD 

2. MlOASSYP/L TOfllf 7. RfOVeSTPA.'SUSlONLY 

:9 ~ (,01~,oI81 AI 3. DflEnUNemM(S)WITI1.MQHfSTORT 
•. (H"NOE. ADO. OR DunE ANY flEW EXCEPT "f(O IN" & "wt; IN" 01'1 CURRENT 

'"m~o> I I 0 "'" 0 '.ADOliNEITtMISI 
IIfCORO 

CC6Z9<'/O 
'!'" flNllNO PART NUMBER : QUANTITY DESCRIPTION ECO NO eo REV SERIAl NO 

59'63 n·:. 37"3 REF, ONLY! ........ ." ." , : , 
Z- oO ( if), f ~,O</'/6tI'<; ,: C/J RSS Y t7..,/<n (; IDF/'> rnlVn 'A .. ~"- J , , v: , , 
1.- OO,t tJ/ [Co, (,5 I J ,'7,!>JJ, /: T C Prr.-METl 1"/2. '" n<r r r TST -'n , , , , , 
Z O(!,~O I :/,O,/,'l,/otfJ,fl R.E,P: ~Jlflk""& I, 

_~TEI<G'<'- C 

, , , , 
t O(),'I oj :1 5;/5':j 12.. t. !1 ',re </11(., 1'1." 1.-<,fN,/!"T !2lh , , , , 

: 
, , , , , 

, , 
, , , , , 

: : 
, , 

, , , , 

I , 
. I : I til -.l : , , 

: : 
: 

, , 
: 
, , , , 
: : 
, : , 

1 

1st COPY-ORIGINATOR/2nd COPY-KEYPUNCH 
PRINTED IN U.S.A. 

• 7-34.2 62940007 E 
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ASSEMBLY PARTS LIST "!NT DATI .... NIl OtANGI NO . 

BUILD ARC 214 r 02-25-81 1 q 00014532 
DIY ASSIMIlV NUMIII ,CD. .... DWG. IIIICI"ION Me SUTUS STATUS DAT. ING. U$P. I'II.IDAU 

08~jI J 90446265:21 C I 0 1 REPLACED BY 90460881 14532 1 S INA 02-23-811 CC629A/B 02-25-81 
'i"NDNO. u 'AIT MUM ... 'CD QUANTITY UIM 'AIT DBCU'TJON Me TID ICO.NO.tN ICC. NO. OUT '/N WI< IN WKOUT 

001 01 9046087519 1 PC PW BO GACO ASCII 1ST II P 

002 01 1514490016 5 PC IC 74LSOO HOLS QUAD 2-INP P 

003 01 1516341619 1 PC IC 74LS40 DUAL 4 UP NAND aUF P 

004 01 151465 00i2 2 PC IC 74LSU2 243LS TTL ~UAL F/F P 

005 01 1514510012 4 PC IC 74LS04 146L.S TTL HEX INV P 

006 01 15145000;4 3 PC It 74L.S02 H8LS Q2INP NOR P 

007 01 15146800:6 6 PC IC 74LS161 158L5 4BIT COUNTER P 

009 01 151463001 7 9 PC IC 74LS74 175LS F/F DUAL 0 P 

010 01 15H6700 :8 6 PC IC 74LS157 189LS TTL. QO MPX P 

011 01 1516342217 3 PC IC hLS123 DUAL MULTIVIBRATOR P 

012 01 1514540016 4 PC IC 74LS08 201L.S Q2INP AND P 

013 01 15158300;2 1 PC IC 7438 204 TTL QO 2IN NO SFR P 

014 01 15}46200 i9 3 PC IC 74LS32 218LS Q2INP OR P 

015 01 1514800011 2 PC I C 74L.SI09 TTL JKFF DUAL P 

016 01 15147000 (2 1 PC IC hLS193 COUNTER TTL 4 BIT P 

018 01 15147500il 2 PC It 74LS174 TTL 6 BIT 16 PIN P 

019 01 15146900 ;4 1 PC IC 74L.S175 520LS L.ATCti 4 BIT P 

020 01 15163413 (6 2 PC IC 74L.S155 DUAL. 2 TO 4 DECODE P 

Oll 01 15163324i5 2 PC IC 74L.SZ45 OCTAL BUS XCEIVER P 

023 01 88881300(3 1 PC IC 74150 16 BIT SEL.ECTOR P 

024 01 1;;146600:0 2 PC IC 74L.S139 538L.S DECODER 10F4 P 

ASSEMBLY PARTS LIST NlNTDATI .... ..... OIAN01 NO. 

8UILO ARC 214 1 02-25-111 1 21 0001 .. :lJ2 
DIY 

_v_ 
,CD. 'IV. -. _ION Me STATUI S'4'USDAli INO • ...,. ruDA"-

860 j 90446265 :2 1 C I 0 1 REPL."CEO BY 90460881 14532 1 5 INA 02-Z3-81 1 CC629A/B 02-25- 81 
Ti'N'NO. u ._- 'CD QUANTnv U/M PAiT DBCIII'ltoN MC ... ICO.NO.IN ICO. NO. OUT SIN WlIIN ...OUT 

Ol5 01 15163415 :1 2 PC IC 74LS165 88 SHIFT REGISTER P 

026 01 36186400 (2 3 PC IC MCIU8 900 OlL. QO ~N ORyR P 

027 01 15163326 (0 4 PC IC 148U P 

029 01 15134800(0 3 PC IC 4050 CMOS HEX BFR NON-INY P 

030 01 15140400i l 1 PC IC OM 8097 HEX BUFFER TRISTA P 

032 01 151634111 i5 1 PC IC 74LS148 ENCODER 8-3LINE PR P 

033 01 15163414 i4 S PC· IC 74LSZ44 OCTAL. BFR 3-5 OP P 

034 01 15163421 ;9 11 PC IC 74L.SZSl DATA SEL.ECT MPLXR P 

036 01 1516340415 2 PC IC 74L.S374 OCTAL. O-EDGE F-F P 

037 01 15163H913 4 PC IC 74L.S393 DL. 4B BIN COUNTER P 

038 01 15163201j5 1 PC IC zeOA MOS 881T RROCESSOR P 

039 01 5186250616 1 PC SW, PC BO TGL. 10 IN-LINE SPST P 

040 01 51848406;8 2 PC SOCKET. IC 40 POS O-I-L TIN P 

042 01 94375109 i9 1 PC RES BSJP NTWK 1000 1'1 3P hoW P 

043 101 94402156;7 11 PC RES FM lK OHM 1/4111 CARBON P 

044 01 94402148 :4 7 PC RES FM 470 OtiM 1/ 4W CARBON P 

045 01 94402186 ;4 1 PC RES FM 18K OHM 1I4W CARBON P 

049 01 6201 2926;2 I 

ipC 
RES 16PIN NhK lOOK 5P 125MW P 

051 01 94402204:5 3 PC RES FM lOOK OHM 1/4. CARBON P 

053 01 620129n(O 2 PC RES 16PIN NTwK 10K SP 125MW P 

054 01 94402180:7 10 PC RES FM 10K OtiM 1/4W CARBON P 
~-'---

• 7-36 62940007 D 



ASSEMBLY PARTS LIST ....... ,- __ NO. 

BUILD ARC 214 , Ol-l!5·111 , 3, 
.~-. .. -y- ,CD . .... -. - Me .,""" ""fUlN.'. --. ... ... TI 

160 , 90446265 :21 C I 0 'REPLACED BY 90460811 14532 , 5 INA 02.23.11 1 CC629A/B 02.25.11 
'~NO. " ,-- 'CD OU"""" "1M ,-- Me: ... KID. NO." ltD. NO. OUt II· .... ..OUT 

055 OJ 94240411 !2 1 PC CAP CER 10000 Pf 50V lOP P 

056 01 51786437!7 3 pC· CAP SOLID TANT 33Uf 20P ISV P 

057 01 51839125 !5 19 PC CAP fXD CER 1200Pf lOP 100VDC P 

059 01 51001121 :6 52 pC CAP CER f·1 .01Uf .80·~OP 2SV P 14458 8050 
059 02 51001119 !O 52 pC CAP CER F·l .01Uf .80·20P 25V P 14458 1050 

060 01 24504371 [6 4 PC CAP FXD TANT 22UF 20P 15VDCII P 

061 01 51839120 !6 24 PC CAP fXD CER 470PF lOP 100VOC P 

062 01 2450433S!1 1 PC, CAP fXO TANT 3.3UF 20P 35VDCII P 

063 01 S1007385! 1 3 PC 010 IN4148 10MA MICAO SIL 30V P 

065 01 95791300 !7 1 PC OPTICAL ISOLATOA P 

066 01 41347800 !9 1 PC 511, PC BD TGL 2POS ON·ON P 

061 01 51847514!0 I PC CONN, PCB 34 POS 2AX17P fIG 3 P 

069 01 51847504[1 1 PC CONN, PCB SOPOS 2RX25P FIe I P 

071 81 10129633!3 2 PC· CONN RCPT, PCB 25SKT '125 TIN P 

072 01 10129643 [2 1 PC CONN PLue, PC8 2SPIN '125 TIN P 

073 01 51 00305'!6 1 PC XSTR 001 106 EPITAX NPN SIL P 

..,4 01 160:J:J200!3 AEE PC fABAICATION SPEC 70 PAK 0 

on 01 '0460174[2 AEE PC SCH DIAe OACO ASCII 1ST It 0 

076 n 15163303[' 1 PC IC 74LS164 527LS TTL 88 AeTA P 

,77 01 94402174!O 3 PC RES fM 5.6K OHM 1/411 CAABON P 

071 01 94375105j7 2 PC AES 8StP NTIIK 10000 A 3P 1.011 P 

ASSEMBLY PARTS LIST _MTI - ... _ .... 
8UILO AAC 214 , OZ-ZII-.l , 4, ~ .. -y- ,<II. .... -- - Me .TAna ITAMMTI --. _UTI 

[0160 , '0446265 :2 , C '0 'AEPI.ACEO By 90460811 14532 , S INA 02.23.11 1 CC62tA/I 02.25.'1 ,_ .... 
" ,-- ,eo ......."., VIM ,-- Me ... 

_ ...... 
ICD.NO.OUT lIN .... _OUT 

019 01 51147500 !9 1 PC CONN, PCI 20POS 2AX10P fIG 1 P 

,10 01 15141700 !6 1 PC IC 74LS153 TTL DUAL 4I/P P 

,II II 15141610 !I 1 PC IC 74LB260 TTL DUAL 51/P NOR P 

112 Ii 111115'O!1 ~ PC IC 74156 DECODER TTL DUAL P 

In II 15145600 !I 1 PC· rc 741.510 1411.S TTL 31/P NAND P 

"4 01 15163420!1 2 PC IC 74L5273 OCTAL 0 fLIP FLOP P 

, .. II 94402161 !2 3 PC REB FM 3.3K OHM 1/411 CAABON P 

,,7 01 '4402192!2 1 PC AES fM 33K OHM 1/411 CAABON P 

,I' 01 '4375102 !4 1 PC' RES IStP NTIIK 3300 A 3P 1.011 P 

090 01 62812902 !3 1 PC· AES MOD DUAL 10K OHMS 125MII P 

.91 01 66301144!6 1 PC, SHUNT S[1' CODED N 

093 11 94211024!6 6 PC LKG DEVICE, CONN TYP 4 II/TYP3 P 14453 1051 
on oz 11252501!4 " pe sclIEII LOeK ASSY P 14453 1051 

,,4 OJ 10126400! 0 12 PC IISHA. NO.4 EXTIT LK STL ZP I 

095 01 IIIIIB3700!2 1 PC' IC 74S04 1465 TTL ·MEX INVTA P 

096 OJ 51114000!0 1 PC lSTA 2N2907 PNP SIL P 

097 01 511139106 [5 1 PC CAP FXO CER 33 Pf lOP 100VOC P 

091 01 94402151 !3 1 PC AES fM 1.2KOHM 1/411 CARBON P 

099 01 9440214O!1 2 PC RES fM 220 OHM 1/411 CAABON P 

100 01 94402116! 1 1 PC RES fM 22 OHM 1/4W CAABON P 

102 01 620129lOj6 1 PC RES MOO DUAL 47K OHMS 125MII P 

62940007 D 7-37/7-38 • 





ASSEMBLY PARTS LIST "'""' .A'I . - fU CHANOI NO . 

BUILD ARC 214 I 02-25-81 I 51 000145JZ 
my USlMaYNUMIH ,CD. 'IV. -. _ION Me SfATUS STATUS DA'I ING.IISP. I'IlIDATI 

0860 I 9044&2&5 : 2 I C I 0 I REPLACED 8Y 90460881 14532 I 5 INA 02_2l_81 I CC629A/8 02_25_81 
T~DNO. u PAtlNUMIIt 'CD "'I QUANlITY UIM ,AtT DllClII'T1ON Me VLD ICO.NO.IN ICO. NO. OUT 'IN ""N ... OUT 

10l 01 24563054 6 1 PC RES FXO CO~P 47K OH~ SP 1/8W P 

104 01 94402138 5 2 pC RES FM 180 OHM 1/411 CARBON P 

105 01 24563024 9 2 PC RES FXD CO~P 270 OHM 5P 1/8W P 

106 01 65832103 9 2 PC SOCKET SPRING TIN P 

107 01 52810020 9 200 FT WIR leGA STRD GRN YEL STRIpE 101 

lOB 01 51797217 0 1 PC LUG, NO.I0 CRMP-R 22-18AIIG B 

109 01 71493172 2 1 PC ANGLE CONNECTOR GROUNDING P 

110 01 71493173 0 1 PC PLATE CONNECTOR MOUNTING P 

III 01 15148500 0 1 PC IC 14LSI4 94lLS TTL 6 NO RCVR P 

112 01 15163460 7 1 PC IC Z80A-SIO/2 DUAL SER RCVR P 

113 01 51847513 2 1 PC CONN. PCB 26 POS 2RX13P FIG 3 P 

116 01 94402124 5 2 PC RES FM 47 OHM 1/4101 CARBON P 

117 01 94354826 3 1 PC CAP FXO CER 0.10UF 50V P 

118 01 51862504 1 1 PC SII. PC BD TGL BIN-LINE SPST P 

11 9 01 51847517 3 1 PC CONN. PCB P 

120 01 51904111 5 1 PC OSC. TTL DIP P 

121 01 526299411 0 3 500 FT WIR 101101 306A SLO WHT UL KYNAR !oj 

122 01 94402176 5 1 PC RES FM 6.BK OHM 1/4101 CARBON P 

0102 TOTAL LINES 

62940007 D 7-38, .1 



• 
-...J 
I 
w 
(X) 

l'.) 

0\ 
l'.) 

\0 
~ 
o 
o 
o 
-...J 

::I: 
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8 7 8 I 

c 

B 

A 

3 Irae~1>Ob2 

104 R4 2. 
105 R50 R5I NO TE 5 : 
I ICc> R2.7 R5S 

117 C310 A 
lie 5 m MAf:'f( ASSl'. NO., I?EV LEVEL 
.... ~30 IN AIi'EA SNOWN. IVIAJ(K PEl? CDC. 

SPEC IOI'Z/SOe, CI-IAI?ACTEI:.' HEIGHT 
.Il. (JOPT) COL.O~ WI-IITE:. 

& MARK ~ERIAL NUM~Ek' IN AI?E~I SNOWN 
pel( RVLOP S P ¢ P NO. 80: 20: 34 
AND ?Et< MA~KING ~EQUIIi:EMENTS 
I N NOTE (f) ()NE. 

3. FIND f\l.M3ERS,El.EMENT I DENTIFlERS, AND 
REFEREN:E DESIGNAllONS ARE FOR 
REFERENCE ONLY AND DO NOT APPEAR ON 
R\Rt 

& GUT PIN 1 FROIVI CONNECTOR AJ4 FOR 
KEYINc.:. PURP05ES. 

&. 
& 

MARKING 15 OPTIONAL WHEN SHUNT 
DIP IS INSTALLED BEFORE CODINc;.. 
CUT PIN 13 FROM CONNEC.TOR AJ2. FOR 
KEYING. 

90~08BI 



~~ ~-

ASSEMIL Y PARTS LIST 
,..T DATI '.Of 'Ill (NANGI NO, 

BUILD AltC 110 1 C).I-h • ., 1 11 0001 .. '" 
DIV. ASSIMIL' MUM'" : CD I.V. DWG. DI"I'"'ON Me STATUS ,,"TUI DATI ING .... ,. 'IU DAn 

0(1'11 I 'oow.OAlI ;, I 0 I D I '" co u.\, OoleO I " Itl Da-H.II I eCIoZU/I 01.1 .. I 
T .NDNO II 'Alt MUMI" CD QUANTITY ./M '''IT DlKlWTtoN '" ". leo. NO. 1M ICO. NO. OUT '/N WI IN WI OUT 

I 
OOA 01 '~01l0 i' 1 jOe "w 10 ~AcD _leU IS' It " I 

1l0~ III 111"".ooi~ I '" IC '.LIOO hOl! TrL " UN NNo , 
I 

110 .. 01 15163",,·i· 1 "' Ie '.1,.1"'1 OUill ~ I,,,· ~'NO aUf' \I' 
I 

00" 01 151,,6100 iz I '" Ie '.I,.111! 2Ul~ TTI.I OulIL ", " I 

ODD 01 15U!UOO iill " '" IC '~SO" 1"'l5 Trl Hr. tHyTR " 
I 

000 III 151"5000 i~ 1 "c Ie ,"1,..01 14115 TTl. " UN ~OR " 
I 

001 III t5U680o i~ 6 '" Ie '''lI161 IlIl~ fTl..68 CHTR P 
I 

00., 01 I!U66300 ir 9 IIC Ie '~5'" 111L5 TTl. 2 ~ ", " I 

01u 01 15166100 i' 6 flC Ie '''l515' 1191.' TTL, .. 2t "Ux P 
I 

IIU 01 15163"22 i! 1 pe; Ie 74L,.U3 TTL OU_l "'"~ " I 

01 .. 01 151 .. 5"00 i. .. PC IC '''l508 Z()ILS TTL .. lIN ANo P 
I 

01.1 01 15158l '0 iii! 1 pe; IC "'38 10 .. TTL .. 21N NAND B, iP 
I 

Ill" 01 151"62uO ill 3 PC IC "'LSl2 I18lS TTL " lIN OR " I 

ob 01 15a8~}O il z I'C IC '''LSI 9 TTl. DUAl. J.I( ,,, P 
I 

olD 01 15141000 ii! 1 PC IC '''1.11193 CeUN!U, TTL " BIT !It 
I 

oil. 01 151,,150:> II 2 PC IC , .. L5114 51.LS TTl. 68 LATCH \I' 15615 832S 
01. UI 95.65Ion!1 2 flC IC '~Slh 6tIItT LUCH - iP 156'!I UIS 

i 
01'11 01 15146900 i" 1 PC IC "'LSI?!! 5l!OL5 TTL.. ,,~ LATCH II' 

I 

0211 01 15163 .. U ill 2 PI; Ie '''LS1!!!I OUAL 2 TO " oreoor IP 
I 

au 01 I S16:nZ" !:> 2 PC; IC '''Uz,,5 TTL 8 9US XCEIVEA P 
I 

02.1 01 8888130:> iJ I fie; IC '''ISO 16 81T SELECTOR P 
I 

SUlLO A~C ilo 
ASSfMIl'I HUMin : CD lEV. DWG. OISCtt"'ON ING.lnp' 

11<14.0881 ;7 I 0 I 0 ll'e; eLl ASSY CACO I A Rll,. 
'All HUMin (0 M QUANTITY viM 'An DISCIllI'TION Me no leo. NO. IN leo. NO. OUT '/N 

! )02" 01 

10i!:> 01 

IUlO 01 

OZ( 01 

Uil" 01 

UllJ 01 

Olo: Ul 

Ol.l ul 

Ol .. U1 

Ulf 01 

0)., 01 

04U Ul 

\14 .. 01 

0"" 01 

0"11 ~I 

0 .. " 01 

\151 01 

05.1 01 

I 

151".,ooio 
I 

15163415 il 
I 

36186"00 Ii! 
I 

151633211 i", 
I 

15134800 io 
I 

151"0"('0 il 
I 

15163"18 is 
I 

15163"1" i" 
I 

15163Ul i9 
I 

151634',,, is 
I 

15163,,19 i3 

151632:1 i5 . I 
51 ~6Z!I(.6 i6 

I 

518 .. 840' i. 
I 

9417!1lc' ill 

1I"4021!16 i! 
I 

9"4<)21'" i" 
I 

"'401186 i~ 

6Z012.Z6 \2 
I 

9"40120" i5 
6Z:n IU! 10 

62940007 H 

2 

iI 

J 

.. 
:3 

1 

1 

!I 

11 

2 

" 
1 

1 

il 

1 

11 , 
1 

1 

3 

2 

flC IC '''1.513' 5'8L~ ~rcoD£A 10'4 P 

PC Ie 1"L5165 TTL !B S~!'T RITR I' 

fie Ie ~CI"88 900 DTI. QO' L~ ORIIR " 

PC IC 1 .. 8" .01A oTL .. RrC!IV[R , 

PC Ie 405l' CMOS HEll 5'" NCN.INV 

flC IC OM 8091 ~!x aU"ER TAt ST. P 
PC IC '''L5148 TTL '-S/L.N ~ ECOR P 

PC Ie '4L5Z"" TTl. • S.ITI'E DRVR P 

I'C IC '''LIZ!I! OATA S[LECT "PLxR I' 

I>C Ie 1~S3'" TTL I! 0 "LIII/'LOP It 

I>e; IC '''lsl', DUAL ".81T COUNTER It 

IIC IC ZIOA ~cs lal! ~ROC!!IOR p 

IIC SW, PC 80 TtL 10 IN-LINE SPST , 

11(; SOCKET, Ie "o.POI OIl '.t,N ~ 

PC RU ISIP NTI/I( 1000 It: 'It 1,0W , 

PC RU , KO C , 14 1. ~K CHI' !II' 1/4w " 

pC RES 'XO C '14 ,,10 OHM .10 1,... , 
PC Rrs 'XO C '14 IdK OMI4. 5" 11... ~ 

I'e; RES 16PI~ NTwl( lOOt( 5,. l~!I"W " 

,oC Rft 'XD C '14 laOK OHM .11 l'W , 

~c RES 16pIN Nr.K 10~ 51> 115MW " 

7-38.3 • 



ASSEMIL Y PARTS LIST 
_M .. ..... • .,. CNAItCII NO. 

llI1l.D AK 110 loa.u.n I :I I 000 ... " .... ASIIMILY """ ! CD II •. OWO. DlKIItPnON ... ,,"'UI IJA1u .... n IIIG ...... PlLlM" 

,.~ I ' __ 11 :, I 0 J D I,.e: eo .... ., IIIlI'D I A •• ........... ' I .,.~ •• •• .n_1 .1 .. 
t INONO LI "AIT .. V .... co aUANT"., u/_ PQl'II~ II< ". KO.fIO.'" KG. NO. OUY '/0 ..... WI. out , 

OS- 01 9~ll,oiT 10 I'C: Rllno e , .. ' 1,,1< 0""1' ., 114" lit 
I 

Oft 01 ''1,,«)411 il I I'C: e41' 'liD elR 16K P" 101' SoVDew P 
I 

05. 01 !l11I64n IT :I lie: C:A' SOLID T'~' :I:I~ '"' ISV P 
01' 01 51139111 is 19 I'C: CA' 'KD e!R 11001'" 10' 10oyOe P 

I 

05'1 03 1911.400 i4 51 PC ca. 'liD e!R .blUl' .'o.IOP sOy P IIIeS7 ~~Ol 
I 

'" 
I JaHl 06V 02 "I043Tl i~ 3 I'C: CAlI 'liD UNT ZZU, loP lIYOe:W 145'" 

I 

Obl 01 511139110 il! 14 PC C"1t 'JlO CIR 0I7"P' 10' 100YOe: P 
I 

06i1 Ul .4104335 il 1 PC CAlI '110 UI~T 3 • .-.u' 2", 35VOCW '" 
I 

l()H ... 

I 
06 .. 01 5100n'l il 3 I'C 010 lN41 .. 1 SIL "'leAO l~V 

I .. 0 •• 01 'S"13011 i1 I I'c: OPTICAL ISOLITOR 
I .. I 

06. 01 411011100 i? 1 I'C: sw, I'C 80 TIL 2~O' ON.OIIi I I 

U'. 01 5u4"u'iQ I I'C CONN, 34PO' •• /I"'\,I fla·, Pc:a '" I 

0'" 01 S,,41St·4 il 1 PC CONN, soPOS 11.10"" \,1 ns·i Pc;a p 
1 i Ol'l 01 10119633 i" iI I'C: CO.,N IICPT, 2!J SKT Msa "e.""a P 

I 
I 

I 

I' 
i 

010= 01 1012.641 i2 1 PC CONN PLUth Z5 PIN ~SB I'C.HT8 
I 

ou 01 5100305. i6 I PC XSTR 001 106 !PITaX N'''' SIL , 
I 

U1" 01 160]3200 !l A!' _C ,,, 'I'EC, HULTt-LaVER ptja 0 
I 

117111 01 '0"081' !1 RE' ,C SCM OIA' oAeo 0 
1 

01. 01 15163]03 i' I PC IC 74LSl64 5'71.' TTL: 88 R8TR I' 
I 

071 Ul '440217" :iI 
I 

1 'C RIS ,JlO e , .. 5.61< OMH 51' tl4W P 

0'. 01 963151('1 :7 2 PC RES 851P NT.~ 10000 R ]" I.!IW It 

ASSEMIL Y PARTS LIST '1fNT DArI "AGE PI ... eNANG. NO. 

BUII.D AI.e Ill) 101.h.n I ",I 00015615 
DIV. A$IE .... " HUMN' :(0 II •. DWG. "1(llmoN Me nAru. ITATUI DAn ING. 'EI", 'Ill OATI 

1011611 I 906601111 :7 1 o 10 lI'c eOUST OA~O I A E ';2_0, ... 1 1 ~" .. " .~ .. 01.1 .11] 
T IHDNO U , .. IT HUMII. ,. QUAM"" U/M PAft DI"untO .. Me v,. KG. NO.", KG. NO. OUT I/N WK IN WK OUT 

I 07'" 
I 

I 
01 51847500 i? 1 I'C CONN, 20P05 A.A~GLI '18-' P~A P 

I 

01111 01 Ul6ITOo i6 1 !PC Ie 74LSI53 "I. DuaL 41'P It 
I 

Oil 01 11148600 i' I C Ie ' .. LS260 TTL ~uaL 5!,P NOR 
I 

080= 01 81"1500 i8 2 ftc: Ie hlS6 UIC TTL DLII,.",DCDR " 08 .. 01 15145600 il 1 "I; IC "'LSb h·ILS TTL 3 lIN NND " I 

Oil" 101 lS1636i!O il 2 I'IC IC '''LIZ7] TTL ~ 0, '1. I I' "LOP I' 

~Z 
I 

08. 't40116I iii 4 IfC RES ,xo C ,~ 3,~K O~M 51' 1/4~ " 14S9Ol 'HlZ 
I 

Oil 01 964021'1 ~ 1 !PC ~ES 'xo C , .. ' 33K OHH SP 1/,," iii 

01'" 101 
I 

!Pc '43,51"1 ~ 1 ~!S allP NT~~ J~OO R ll' I."W P 
1 

0911 101 62012'01 !~ I !pc: ~n MOO DuaL 1 K OH"I5 lZSHW I' 
I 

091 101 6U0814" ~ I 
I 

\>c: ~HU""T SET COOEll N 

1/,.. 101 .9~8Iv2 .. 16 • pc K8 DEViCE, CONN TYI" 01 w,TyP3 I' 
I 

09" 101 10126600 io 1Z 1tC: ~IHR. ,4, I.T/T LK STL ZP ~ 
I 

Oh Jol 1"83"00 ~ 1 PC IC '65r,4 14" T!L. ME. ,"'YTR It 
0 .. ~ll 

I I 
51114000 r 1 c STR, 11'112,01 At-POLAR PNP 51 

g91 Jol 511391,)6 r 1 pc: FAP ,xo CEA !3 ", lop loovOe ,. 
0'. Jol '640110;' r 1 pC ~II 'XD C ,~ I.ZK OM'" "If 1/411 

10'" ~I '4602140 11 Z pc: ~ES ,xo c ,~ 220 OHM II' 1/4W 
1 

lOU Jol 
'"02116 11 I pC ~ES 'xo e ,~ 22 O~M 5' 1/4W 

I 

~04 Jol 61012910 r 1 pc: R!S HOD DUAL. 411( OHMS 115HW 

.0.1 Jol 2,,56]056 leo I PC RES 'xo eOMp 0111( 01414' 5P l/1W 

• 7-38.4 62940007 H 



ASSEMBL Y PARTS LIST 
'liNT DATI 'AG. flU CHANG;-;C;:-

BUIL.D A~C Uo I 01-; 1-'" I 5J Oa015&75 

~~~~ __ t-~.n~M:;:;;l :;D i .~. I ~WG. [ltC 
DlIU'PlION Me nArus "ATUS DAn lNG. In ... I'llfDA!!~ 

CO USV OAeO I A RE 01-02-8 I CC629A/B 01-11-111 
'FINDHO II 'AIT HUMan "0 QUANTlT'!' ufo 'AIT Hsell"ION Me ". ICO. NO. IN ICO, NO. OUT "N WI( IN WI( OUT 

I 

10" 01 ' .... 0213. i' Z PC RU 'XO e ,,,. 180 OM'" 5 .. I/.~ II' 
I 

101t 01 z .. ,uon:9 2 PC RU 'XO COHP 2TO OH~I 5P l/8W II> 
I 

10- 02 TUlZ6h is 1 I'C CO~!CTOR, JUMP~R II' 1~9" IllZ 
I 

101 01 52810020 i9 ZOO " ~IR ISGA STRO BRN/VEL 600Y UL ~ 
I 

10- al 51191211 io I PC L.UG. ZZ-18GA SSlu INS.RING ~ 
I 

1011 01 TH931TI iZ 1 PI; AN8L.[ CONNECTO~ i~CUNOING II> 
I 

Ho 01 TH911U iv 1 flC PL.AT( eONN!CTOW HOU"''''''' II> 

I 
I 

Ul 01 15148500 :0 I I'C Ie "'LSI .. "'3L.S TTL H!X NAND II' 
I 

Hoi 01 15163 .. 60 iT 1 PC IC ZSOA-510/l OUAL' S[~ RCYR P 
I 

U" 01 5t1.nu iz 1 I'C co~, Z'POI R_~N'L! nS-3 I'CS P 
I u_ 01 9 .... Olln il Z PC RU no e , .... T O~H 51' II .. W I' 
I 

UI UI 9UIUU iJ 1 PC CAit ')(0 C[R O,10U,· SOY I' 
I 

U_ 01 SUUS!'. il 1 PC Sll, PC 80 TtL 8 l~L.IN! SI'ST , 
I 

I U" 01 511"'511 :l I ,"C CONN, \"01 •• ANGL.! '18-3 PCe .. 
I 

"" 01 5190 .. 111 I. 
I 

I I'C cse. TTL ot. ""III~l 500HW " I 

iii! 02 hlOllol :5 0'" In 
I 

WI_!. BUSS IIAwi SDL.~O CUISN ~ I~'" ~111 

&Zit 01 '"<>1116 it I ,"C RES 'lO e ,~ 611K OHM 5' 1/.w .. 
I 

IU III 51903.00 rJ 2 ~C PJIII. .01& IN 511 pc· ""'8 U " I 
I 

I 0101 feTAL I.!"'EI 
I 
I 
I 

I 
I 
I 

62940007 H 7-39 • 



-...J 
I 

"'" o 

(7\ 

I\J 
\0 

"'" o 
o 
o 
-...J 

!XI 

8 I 7 i • I 15 • 4 

t'" ~ r -

( --T-~f~ ~ 9 11:! 5.7 !0.3 73~9) 77 634417101", 76 
79 9) 1 I 

eo (Pi APS 

~~ rs ~ i~~ '" ,,. '" ". r.re;J~o·a 
u 0 ~~ ~IIDI tmI CI7 CI6 CI8 

tJ ~ '::(D- ~ =mB= -mm-

:---:~!~~J*.~-- ., i 
--rmF- --mzr.. 0 

~ ~ 11 ' Ii=n ,,/9!ii m C>'Jf~I,~ .. ~ ,~~~~~~ 
.1 K I 1 ~ -{!B)- TPS:::S;: _ rh~ I P!'Il 8 v;:::! I> 0 I ,/3 

~ I L51 T ~93 I g~ I~ ~ 1;5 ~ 0 P60 ~ ICI5 LS !H!3 IC ICI' ICI.,... i4 

~-=---=c~ 0 ~I ~-@Q- • • ~., J~ C=u-;=:J° 

c 

-

A 
78 

,8 I 7 I • T & + 4 

.J.. .3 ~ 2Z86 ~j1j1061 

luvl leG OfSCI.rJIDtII 

!DTiORAwoiftll~ 
11111111 

r---~r~RO~S~S~R~E~F~ER~~~E~T~A~B~L<~~~I ~."S<-' 
!;IN" nl'9'4 

,SED CUISS 'A " 

I Fi:,D REFERENCE ~ ~ 

~43 

'-ruli H"'. 

r~:!ID 
R2~ 

R44 
RI9 
~ 
~~ 
--'!.5l 

R7B 
R41 

R3i 

64 I~ 
65 1 R53 

661 R86 
6 

R29 II ",e, C~ 
R3Z 11,:'-9 I C9,CI9,C.2O, 
R73170 C33,C35,C37,C3','£~L 
R76 II 71 CRI,CAa 

~z I RZS,R38 I~ CR.3,CA4.CR~ THRIJ CRIO 

I R63 11.' I 2.4 R71 T~~U RBi' & 
~~ ~~: 92 I C22, CZ, 

27 R33 CHANGE TABLE 
,,8 R64 DELETE"" I -
2.9 ~S9 6o,~&2 R.66 R67 R69 ICuT FOIL AT' 
30 RI4 TP9 
31 ~57 Ie 13 PIN 9 

32 RZ6 
33TR24: 
34 1 R61,R6B 

I ~":I~:PI"9 
INSTotU. FIN) NC.S. 91 
NIl .. 

1-

c 

35 R65 
[36 R79 I+-

37 ReO & APPLY ASSY NO., REV LEVEL, LOC CODE, AND 

~ :;0 DATE CODE AND SIN IN AREA SHOWN. MARk PER CDC 

;8 R74,R75 SPEC /0121508, CHARACTER HEIGHT .12 
+ ~Z (12 PTJ COLOR WHITE. 

r 42 I R35 R36 
43 RS R39 R40 2. FINO NUMBERS,ELEMENT IDENTIFIERS, AND 
44 R30 •• 1 REFERENCE DESIGNATIONS ARE FOR 
45 T R25 REFERENCE ONLY AND 00 NOT APPEAR ON B 
46 RIO PART. 
47 RI' 1 A 

48 RB 1/3\ RESISTOR (R87)SHALL BE SELECTED, 00 NOT 

:~ :i~ R77 INSTALL ON ASSEMBLY UNTIL FINAl- CHECKOUT, 

51 RI5 
52 R20 R21 R84,"85,R55 4. T~IS ASSY IS REGISTERED WITH THE 
53 "6 FEDERAL COMMUNICI>TION COMMISSION 
S4 RI? PER FCC RULE S, PART 68. A"IY CflANGE 
55 "47 MUST BE APPROVED BY ENGINEERING 
~~ ::6"2 "3.R4,R8' DESIGN AND POSSIBL.Y THE FCC DEPENOINS 
58 RI8 RBI RB2 ON THE TYPE OF CHANGE. 

1-

5'1 R50 
-"0 I R45. .46. R48 

!j. PERMN£NT REl'/CR( SHALl. CCNFORM TO CDC SPEC 16019500' 

R' 

~ - A N ....... __ .D 
~ """::.:.::.- PC. CARD ASSEMBLY, eCHO 
~ '''t''' '''t''' "':'" (MODEM 150/1200 6 PS) 
.... .~ WJI-IfRMAN 11-13-113 
o DO NOT SCALE ORAWIMG n J f.I~AN 2-5-7e 
0- HJtTZ t-7-

~ 9044598a 
« E 

I 
2/1 I~OUTI" 

2 I 3 



ASSEMBLY PARTS LIST """ .... .... ....QlANGINO. 

8tl1L.0 ARC 210 I 11-19-~O I 1 I 00014388 
DIY -,- ,CD. .... DWG. - Me ST."" SYA1'USDAlI ING.IISP. ....... 
1,,0 I • ~ i31 G I 0 I :0 A ;SY MODEM 15d,1200 APS' I A R 06-22-7 1 I CN70:IA 11-1' -80 

'IIINDNO. U 'UTNUMIII 'CD .. ......., ./M .... - Me .... ICO.NO.IN ICO.ND.OU'I SiN W ... WOOll. 

001 01 9n445981 is 1 PC PW 80 8CHO MODEM 150/1200 P 

002 01 1'5109000 jd 9 PC IC MC1458/N5558 324 OL 01'/1.141' I' 

003 01 151&3443 j3 1 PC IC LM311N VOLT COMP HI IMP P 

004 01 15146400!5 1 PC IC 14LS86 149LS TTL 2UP OR P 

005 01 151"6300j7 1 PC IC 14LS74 115LS F/F DUAL 0 P 

006 01 1~146800!6 2 PC IC 14LS161 158LS 48IT COUNTER P 

007 01 15163419:3 1 PC IC 74LS393 OL 48 BIN COUNTER I' 

008 01 94360258!1 1 PC RES FXO FM 402 OHM IP 1/4W P 

009 01 94360295 13 1 PC RES FXO FM 976 OHM IP 1/4" P 

010 01 94360300:1 1 PC RES FXO FM 1000 OHM II' 1/4" P 

011 01 94402166
1

1> 1 PC liES FM 2.7K OHM 1/4W CAIIBON I' 

012 01 94360332:4 1 PC RES FkD FM 2150 OHM IP 1/4" P 

013 01 9436032411 1 PC RES FXD FM 1180 OHM IP 1/4" P 

014 01 9431103411 14 1 PC RES FXO FM 3010 OHM Ip 1/4. P 

015 01 9436035515 1 PC RES FXO FM 3140 OHM II' 1/4. I' 

016 01 9436035819 1 PC RES FXO FM 4020 OHM IP 1/4" I' 

017 01 943110362!1 1 PC RES FXO FM 4420 OHM IP 1/4. P 

018 01 94360369
1
6 1 PC RES FXO FM 5230 OHIII II' 1/4. P 

019 01 94360374;1> 1 PC RES FKO FM 5900 OHM IP 1/4W P 

020 01 9436037817 1 PC RES FXO FM 6490 OHM IP 1/4" P 

on 01 94360379:5 1 PC RES FXO FM 6650 OHIII IP 1/4" P 

ASSEMBLY PARTS LIST IIINTDAfI .- .... CHANGlNG. 

8UILO ARC 210 I 11-19-80 I 2 I 00014388 
ON -,- ,CD. -. DWG. - Me STAWI STAtuSDAfi INCl ..... 

_ .... 
186/1 I 9ftuo;982 :31 G I 0 I CO ASSY MODEM 150/1200 8PS I A R,L 06-22-79 I CN703A 11-19-80 

T!"NDNO. u .... - 'CD .... "'" ./M .... - Me .... leO. MD." ICO. NO. OUT ./. WlIN WI'" 
022 01 94360382 9 2 PC RES FXO FM 1150 OHM IP 11". P 

023 01 9U60385 2 1 PC RES FXO FM 1680 OHM IP 1/4. P 

024 01 94360]87 8 1 PC RES FXO fM 8060 OHM IP 1/4" P 

025 01 94360388 6 1 PC RES· FXO FM 8250 OHM IP 1/4~ P 

OZ6 01 94360389 4 1 PC RES FXO FM 8450 OHM IP 1/4" P 

027 01 94360393 I> 1 PC RES FXO FM 9310 OHM IP1/4W P 

0211 01 94360333 2 1 PC RES fXD FM 2210 OHM IP 1/4" P 14388 8101 
028 02 94360329 0 1 PC RES Exo FM 2000 OHM II' 1/411 P 14388 8101 

029 01 94360400 \I 6 PC RES fKO FM 10.0K OHM Ip 1/4" P 

030 01 94360344 \I I PC RES fXO FM 2870 OHM IP 1/411 P 

031 01 94360"09 0 I PC RES FXO FM 12.4K OHM IP 1/4. P 

032 01 94360416 5 1 PC RES FXO FM 14.1K OHM IP 1/411 P 

033 01 94360,,25 I> I PC RES ~XO FM la.2K OHM II' 1/411 P 

034 01 9436U429 8 2 PC RES FXO FM 20.0K OHM 1P 1/411 P 

035 01 94360431 4 1 PC RES FXD FM 21.0K OHM IP 1/4. P 

036 01 94360435 5 1 PC RES fXO FM 23.2K OHM IP 1/4. P 

037 01 94360441 3 1 PC RES FXO fM 26.1K OHM IP 1/4W P 

038 01 94360445 4 I PC RES fXD FM 29.4K OHM lP 1/4,; P 

039 01 94360441 0 1 f'C RES fXO FM 3".9K OHM IP 1/4. I' 

040 01 94360448 II 3 PC RES FXO FM 31.61< OHM IP 1/"" P 

041 01 94360454 I> 1 PC RES fXO FM 36.51< OHM Ip 1/4. P 

62940007 B 7-41 



ASSEMBLY PARTS LIST ...., .. TI , ... PILICNANOINO. 

BUIL.O ARC 210 I 11-19-80 I 3 I OOOlH88 
DIY ASSIMa,,..,,... ,CD . .... owe. - Me StATUS. 5'''fUS DATI ING . ..,. NlDAli 

,a .. " I Qft 'CQ'" il I G I 0 i :n ISSY MnnFM I "nJ'1 :>nn AD~ I A AI'. nl._2:>_7' I ~N7n IA 11-1' -80 
T """'NO. u 'UTNUMIII 'CD ... - "/M ,-- Me no leO. NO. IN leO. NO. OUt '/N WlCIN ....... 

042 01 94360455[3 Z PC RES FXO I'M 37.411 OHM IP 1/4111 P 

043 01 94360462[9 ~ PC RES FXD I'M 44.211 OHM IP 1/4111 P 

044 01 94360466i o 2 PC RES FXO I'M 48.711 OHM IP 1/4111 P 

045 01 94360468i6 , . 1 PC RES ~XD I'M 51.111 OHM IP 1/4111 P 

046 01 94360522[0 1 PC RES FXD I'M 16911 OHM IP 104111 P 

047 01 94360437[1 1 PC RES fXD I'M 24.311 OHM IP 1/4. P 

048 01 94360489[2 1 PC RES FXD I'M 84.511 OHM IP 1/4111 P 

049 01 94360'93[4 2 PC RES FXD I'M 93.111 OHM IP 1/4111 P 

050 01 94360500i6 1 PC RES FXO FIL.M 1001l0HN 1/4. IP P 

051 01 94360510[5 1 PC RES !'XO I'M 12711 OHM Ip 1/4111 P 

052 01 94402108[e 5 PC RES I'M 10 OHM 1/4. CARBON P 

053 01 94402207[8 1 PC RES I'M 13011 OHM 1/4111 CARBON P 

054 01 94402153[4 1 PC RES FM 750 OHM 1/4. CARBON P 

055 01 94402156[7 1 PC RES I'M III OHM 1/4111 CARBON P 

056 01 94402172 [4 5 PC RES FM 4.711 OHM 1/4111 CARBON P 

057 01 94402161[7 1 PC RES FM 1.611 OHM 1/4111 CARBON P 

058 01 94402180[7 ~ PC RES FM 1011 OHM 1/41i CARBON P 

059 01 94402191 i4 ,. 1 PC RES FM 3011 OHM 1/41i CARBON P 

060 01 9440219Z[Z ~ PC RES I'M 3311 OHM 1/4. CARBON P 

061 01 94402Z02[9 1 PC RES I'M 8211 OHM 1/4111 CARBON P 

062 01 94402203:7 1 PC RES I'M 9111 OHM 1/411 CARBON P 

ASSEMBLY PARTS LIST ........ fI , ... NI OtANGI NO . 

BUIL.O ARC 210 I 11-19-80 I 4 I 00014388 
DIY -,- ,CD. nv. DWG. -- Me ""'US ""TUlDArt --. ....... 

1860 I 90445982 :3 I 6 10 ICD ASSV MODEM 150/1200 8PS I A REL. 06-22-79 I ew703A 11-19-80 
'rNNDNO. u 'AlTNUMIa 'CD ......... UlM ,AI, DIICIImON Me YID ICO.NO." ICO. NO. OUT SIN ""IN ,",our 

063 01 94402221 9 1 PC RES I'M 51011 OHM 1/411 CARBON P 

064 01 94402201 1 1 PC RES I'M 7511 OHM 1/411 CARBON P 

065 01 94402220 1 1 PC RES I'M 47011 OHM 1/4111 CARBON P 

066 01 51918136 6 1 PC RES, MTL. VARISTOR 250 RMS (21 P 

067 01 15164041 , 2~ PC CAP FXO PPP .0IUF 2.5P 160YD~ P 

068 01 51001119 0 , PC CAP CER 1'-1 .01UI' .80-20P 25Y P 

069 01 51000989 7 7 PC REPL.ACED BV 94354826 14170 P 14170 8052 
069 02 94354826 3 r PC CAP FXD CER 0.10UF SOY P 14170 S052 

010 01 24504371 ~ 5 PC CAP ~XD TANT 22UF 20P 15YDC. P 

071 01 15101111 1 2 PC 010 IN754A 400MII ZEN YR 6.8Y P 

072 01 51007385 1 ~ PC 010 IN4148 10MA MICRO SIL. 30Y P 

073 02 5194068S 8 ~ PC STANDOFF SWAG TVPE B 13734 7940 

074 01 51918070 ? 1 PC REL.AV, 5V DC PCB MT 64 OHM P 

075 01 519178S2 6 1 PC XFMR, TEL. CPL.G· 1000VAC p-s P 

076 01 75810340 2 1 PC CONN, PC 20CONT FL.AT CBl SliT P 

077 01 65B32210 ? 6~6 FT CSL., FL.AT 20 CNDCT 2BAWG pvC P 

078 01 65a53405 2 1 PC CONN, 20 CONT F/CSL. 28-30A1II6 P 

079 02 10127320 9 9 PC MSCR PAN SL.T 4-40X.250 STL. ZP B 13674 13875 7940 8010 
079 03 92004074 e 9 PC MS~R 4-40 1/4L. SST B 13875 8010 

OaO 01 92009041 2 9 PC wASHER FL.AT NO 4 B 

081 01 94402139 3 100 PC RES FM 200 OHM 1/411 CARBON P 

OB2 01 94402141 9 100 PC RES FM 240 OHM 1/411 CARBON P 
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ASSEMBLY PARTS LIST NINTDATI .... fIl' CHANGE NO. 

BUILD ARC 210 1 11-19-80 1 5 1 00014388 
DIY ... SSIMILY HUMII. ,CD •• V, OWO. DISCIIPTION MC nA,US srA'USOA'1 1NG.11P. AlIo ... n 

8<\0 I 90445982 : 31 G I 0 1 :D ASSY MODfM 15nn 200 BPS 1 • R 06-22-7' 1 eN70.IA ll-I -SCI 
T NO NO. U ,AnNUM ... ' co QUANTITY U/M PUT OIIClMI'l1ON MC no leO. NO. IN ICO. NO.OUf SIN WKIN WICOUT 

083 01 94402142 :7 
1
200 PC RES FM 270 OHM 1/4W CARBON I" 

084 01 94402143:5 
1
200 Pc RES FM 300 OHM 1/4W CARBON I" 

085 01 94402144 3 1300 PC RES FM 330 OHM 1/4W CARBON P 

086 01 94402145 0 300 PC RES FM 360 OHM 1/4111 CARBON P 

081 01 94402146 S 200 PC RES FM 390 OHM 1/411 CARRON I" 

088 01 94402141 /I 200 PC RES FM 430 OHM 1/411 CARBON I" 

089 01 94402148 4 100 PC RES FM 470 OHM 1141/ CARBON I" 

090 01 94402149 2 100 PC RES FM 510 OHM 1/411 CAR80N P 

091 01 94402150 0 100 PC RES FM 560 OHM 1/4W CARBON P 14388 8101 

092 02 75808549 Z 2 PC CAP PF 100000 .400L P 13674 7938 

a93 01 90445980 7 REF PC SCH DUG 8CHO MODEM 150/1200 0 

094 01 16006500 9 REF PC FABRICATION SPECIFICATION D 

096 01 92498021:2 9 PC TEST POINT TYPE D I" 

097 01 245/13704:/1 500 FT INS SLYNG HI TEMP ISAWG B 13756 7943 

098 01 24501808 0 1 FT WIRE BUSS 20GA SOLID CU Tp III 13756 7943 

099 01 52629949 0 1 500 FT WIR Will 30GA SLO IIHT UL KYNAR III 13156A 7943 

100 01 66311911 7 1 PC LABEL-TERMINAL DESIGNATION I" 13850 7949 

0102 TOTAL LINES 

: 
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CROSS REFERENCE TABLE 

~~~~R I REFERENCE DESIGNATION 

C2,C3 
Cl 

NOTES: 

2 017G91717061 

A I > - ."c! RELEASED CLASS fl." 
B 14373 ~E. 'DJM ON WlfES 
c 14'184 ~~ NaTE 5 /liJll/6S'f ".oN lCl( 

D 14SSS MOTE5-S9149g00~41 
E.1148~ 1'~FiNi,A/)i)r(l~G;;" 

1IJt! !V14QI .... _61~ 
'NJ~ -s·el WJb 
WJ~ 3-&%1 c, 

rWJGTlOL4-!fIW:li;,:1 ~_',~ 

.&. APPLY ASSY NO., REV LEVEL, LOC CODE, AND 

DATE CODE IN AREA SHOWN. MARK PER CDC 

SPEC 101215081 CHARACTER HEIGHT .12 

(10 PT) COLOR WHITE. 

2. FIND NUMBERS,ELEMENT IDENTIFIERS, AND 
REFERENCE DESIGNATIONS ARE FOR 

REFERENCE ONLY AND DO NOT APPEAR ON 

PART. 

ill MOUNT FIN 4 TIGHT AGAINST FIN 1 TO ENSU,~ 
THE SHORTEST POSSIBLE LEAD LENGTHS. 

&HAND SOLDER THE ENTIRE PERI MErE R :oF 
FIN 3 TO FIN 1. 

5. T~IS FRAGILE ASSEMBLY SHALL oE PACKED 
CONTP.INER 59~9OOO OR EQUIVALENT BOX. 

£:;-.., IF FIN t IS PIN S044"l39 PROCEED WITH THE 
FOLLOWING, IF NOT DISREGARD. PUSH LA 
THE SIDE CAUSING IT TO LAY A5 CLOSE 
TO THE. BOARV AS RlSSIBLE INITHOlJT 
THE CAFAUTOR. PUSH CAP. Cl TO THE 51 
CAUSING IT m LAY AS ClOSE TO C2. AND] I AS 
POSSIBLE WITI-1OUT DAMIlGE. 



ASSEMBLY PARTS LIST ... INTUli , ... FIll CHANGI NO. 

RIJILD ARC 230 I 10-01-81 I 1 I 00014836 ... ASS •• Y NUMII' ,CD. IIV. DWG. IIISCIIIPTION Me STATUS STATUS DATI ING.IISf'. PlUO&1, 

IB60 1 QnH6?4n :sl E I 0 I CO .o.S5Y O.o.GO MOOE"M LINE I'TLTRl A R 10-10-8 1 X.o.24 B ll-It -.8.l 
, HONO, U 'AlrNUMIH 'CD IMI QUANtITy U/M ,AI, DlSCI""1ON Me YU> ICO. NO. IN teO. NO. OUT '/N W.IN WlCOUT 

001 oi 9~446239i7 1 PC QEPLACED Bv 90446379 14836 P 14836 8150 
001 O~ 9·,446379 ! 1 PC "0 DOC PC pO P 14836 8150 

002 01 51787002 :11 2 PC EYEl.ET B 

003 01 71493174 II 2 PC CONTACT. 90 DEGREE F'INGER A 

004 01 ]'!'620S04 S 2 PC CAP FXD eEl'! "?oPF 5P 100Dvnc. P 

005 01 5j9171112 1 2 PC CONN TEL FIG 6 6CONT P 

006 01 ?454~306 ~ 600 FT _IR 24G.o. 5TRD GRI'; 300V IJ~ PVC lj 

007 oi 9'446238 'i 1 PC SCH OIAG OAGD foIOOEM fil.TER 0 

008 01 l~n06500 9 1 PC FABRICATION SPECIFICATION 0 

009 01 ~4C;483n3 1 1 FT WIR 24GA STRO REO 300V UL PVC lj 

010 01 S;~99600 7 3 PC TERMINAL LUG XIIIS 5P.o.OE 5Z 4 P 

011 01 17~20S09 " 1 pC CAP FxO CEI'! 1000PF 100DV 5p P 

n012 TOTAL LINES 

: 
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CIO. C'2.9 

CRO~S REFERENc.e TABLE. CRS,Clj'lO CRll,CRIB,CJ1.Z3, CR2.1O 
jO:lND 

REFERENC.E DESoloNATION 
Ii- CR'Z.8, CR'Zg 

NO. " eRB CR'2.1 
2 TI 14 C.RIZ c.RZ4,CilZ.S,C.Rl.1 C.R30 33 C2., C.14 

A , T"- 15 vo" 34 C4, c.,,, 
4 01,04- 17 VOl '" C.19,C2.5 
6 QZ as 18 VR3 '" CII 

~ Q, Clb Qq '" LI,L2.L3 L4- 37 058 
7 Q8 ,,"- L5 3B RZO, R45 
8 CR., CR" CR3, c.i.'+. C~JCi7, CRCJ, B CS, C.11 (+0 c. ... , 3'1 R50 

el13 1'1R1I tall, CIUC}, CIZO,Cfn cR~" 24 cc.., CIS, C20, C23 40 R"-I, R"Z 
C.R!.Z" C.R!.'! 25 (.1. Cl3, C3S c.:u. 41 RI.oS, Fi,"& 

10 CO>4 Z .. C" ca '2 RIQ, R44 

& , • 4 I 3 I vOZ~v170b 2 I 

~~I ~u",t"""L' 141z...a p/L ~I-IG ~LY 

'.,.83.8 

PlfT OAT( CHltD A 

, v,.I~: tJM~ 

." R35 1'\31 R48, R49 
44 ."0 
4S RB, Ril, lBO, R'33 R5+ 

48 R'~II R4tl R53 
40 R'~ RIE-
50 RIO R3Z 
51 "'5 
52 RZ,R'24 
53 RS5 R5Eo 
54 R4 R5, RG., R2.& I Rl7, RZ8 

55 oq, "" 
50 "59 
57 RI6 

5 .. RI7i R40 

NOTES, 

&. APPLY ASSY NO" REV LEVEL, LOC CODE, 

AND DATE CODE IN AREA SHOWN. MARl( 

PER CDC. s.PE.C IOI2.ISOB j CHARACTER 
HEIGHT .12 ~2 PT) COLOR WHITE, 

2.. FIND NUMBERS, ELEMENT I DENTI FIER"S) 

... REFERENCE DES IGIIIATION'S. ARE FOR 
REFE"E~CE ONL~ ~ DO III0T APPE'~ Dill PAR>. 

& AFTER ASSEMBLY, CUT PIN 8 OF C.ONNIiCTOR 
J5 AT CONNECTOR BODY. (CABLE I<EYIN5). 

&:, 

~ 

RESISTORS TO BE INSTALLED WITH 
PROTRUSlOIII TOWARD THE BOARD • 

APPLY FIN 83 BETWEEN COMPONENT SIDE 

OF BOARD AND L1, L2, U, , L4 TO KEEP 
STATIONARY. APPLY FIN 83 TO PRQTRUDllI& 

TABS (Z) ON FIN BZ ON SOL OE~ S'ID,. 

OF BOARD lz PLAces). 

In. LEADS ON C3 ~ C/5 N£ED NOT BE TRIMMED 

& MOUNT RESISTORS .500 INCr-! OFF BOARD. 
USE FIN 76 TUBING .7g) INCH ON EACH UAD . 

.M MOONT DIODES .300 MIN .500 MA)( OFF 

BOARD. 

1~;:tBmo " I ~~~70 
~ f.l\OUNT RESISTORS .SOD INCH OFF BOAR.D.USE 

>/N B7 TUBING .750 INCJ.i ON EACH LEAD 

INACTIVE 

~ ., 
bZ 

"' ~ 

RZI 
012 
0.3 

01'1-
1'1:1, R2.3 

R7 
R3, RZS 

75 

BI 

B4 

B5 
6. 

51 
ozq 

C.'!I7 C.3f1 

~ 
R39 

~ ~'-::=~;;;:::. p.c. CARD ASSEMBLY. 9CAD 
III '":"'''~ ASCII 1ST POWER 5UPPL Y 
:. / / M KJEAR 5-27· 
~ DO NQTSCALEOll,",WlptG "".D.V \/.h 5. 



ASSEMBLY PARTS LIST NINT DATI , ... .ILI CHAHGI NO. 

S"TlO ARC 210 I 10-01-81 I 1 I 00014838 
DO. ASSIMIL Y NUMI .. ,co. tiV. DWG. Dl$Clll'TtoN MC STATUS STATUS DATE ING.IISP. FILl 0"" 

0860 I 90446204 :11 E I D I REP ACED By 90 .. 46293 14838 I A INA 09-23-81 I CC629A/B 10-01-81 
T NDNO. II 'AIfNUM ... 'c. ~I QUANTITY U/M '''11 DHClIPrION MC ". ICO.NO.IN ICO. NO. OUT SIN WaltH wlCour 

001 oi 9oH6203 i3 1 PC PI< BO 9CAO P 

002 01 51940601 I 1 PC TRANSFOR~ER FL.YBACK 25 KHZ P 

003 01 5;940600 3 1 PC TRANSFOR'<ER FLyBACK 25 KHZ P 

004 01 51918111 9 2 PC XSTR "IPN "nOV 8A TO 220 P 

005 01 5;681100 7 ~ PC XSTR 2N5189 NPN SIL P 

006 01 51003092 7 3 PC xSTR 2N2222 ~I SPEED NPN SIL P 

007 01 Si1!4000 U I PC xsTR 2N2907 PNP SIL P 

008 01 9~637304 7 16 PC 010 IN4004 400PIV SIL 1,1VIIA P 

009 oi 15101110 3 2 PC 010 11\I753A 400MW ZEN VR 6,211 P 

010 01 51007385 1 1 'PC 010 IN4148 InMA MICRO SIl 30V P 

011 01 95~91500 3 6 PC RECT, IN5615 ~-R SIL 1 AMP P 

012 01 77835261 7 2 PC powER OIODE FAST RECOVER P 

013 01 12~e1500 b 2 PC 010 SIL SCHOTTKY PWR ,5511/1A P 

014 01 5190 3800 " 5 PC lEO. S-S GAP RED I,OMCO 180MW P 

015 01 15151"00 :7 I PC IC UA7900-5 l56A NEG V RGLTR P 

016 01 5171A"00 i8 Z PC IC 723C 334 VOLTAGE REGULATOH P 

017 01 1~151402i3 I PC IC UA790o-12 356C NEG V RGlTH " 
018 01 151515u3 ~ I PC IC UA780aoi:2 3570 POS V RGLTR I' 

019 01 1~16'5538 8 3 PC ISOLATOR OpTICALLY COUplEO I' 

020 01 151634<t3 3 I PC IC LM3llN vOLT COMp HI IMP P 

021 01 51918616 7 ~ PC INDUCTOR P I 

ASSEMBLY PARTS LIST I'IINT 01.11 , ... All CHANOE NO. 

BUILD ARC 210 I 10-01-81 I 2 I 00014838 
• IY ,a,SSIMI!. Y NUMB.I ICD. •• v. OWG . DISOIW'ION MC STATUS SYAtuSDATI ING.IUP. "L1DATE 

18~n I 904&6;0"" ill E '0 I REP ACEO BY Qo 46:>Q3 .8'8 I A INA 09-23-8 I CClI2 A/8 10-0 -81 
T HDNO. U to ... B'NUM", IcolMl QUANTITY U/M , ... n DlSCllPnON Me YlD teO. NO. IN ICC. NO. OUT Si. WKIN WKOUT 

022 01 51918611 is I PC INDUCTOR P 

023 01 518391<t7 i~ 3 pC CAP FXO cEil ,lOOUF lOP IOOveC I' 14523 8106 
023 02 51839147 " pC CAP FKO CEil ,IOOUF lOP 100VOC P 14523 8106 

024 01 '1569113] 3 " PC CAP ElEC 270UF -IOoIOOP 25VOC I' 

025 01 94842168,~ " PC CAP FKO CER ,Ory33UF GMV IOOOV " 14722 8127 
025 02 51n01214 <t pC CAP FXO CER ,005UF ZOP 3000Y P 14722 8127 

026 of 94397161 " z PC CAP Al ELEcT 560UF OHM 7SV P 

027 01 94397162 2 Z PC CAP Al ELECT 5600UF OH~ 12V P 

028 01 95691150 7 I PC CAP ELECT i2UF -IOolOOP 60YOC " 

029 oi 51001120 8 3 PC CAP CER F-2 ,OIUF 080-20P 211V " 
030 01 94842145 8 2 PC CAP FXO CE~ SoaPI' ZOP lK " 
031 01 24504333 b 6 FC CAP no TANT 2,ZUF 20P 35VOCW P 

032 01 5i91R627 4 2 PC CAP ALUM ELECT 300UF 250Y 15P P 

033 01 2450~816 a 2 pC CAP FxO MYL ,33UF lOp 10OVOCw P 

034 01 36180753 0 Z PC CAP FXO MYL ,oOI"FO 600V P 

035 01 9'5691135 a 2 PC CAP ElEC "TOUI' -1001001' 2SYDC P 

036 01 51839136 2 I PC CAP Fxo CER ,OIOUF lOP 100VOC " 
037 01 94360100 5 1 PC RES FXO I'M 10 OHM IP 1/4-W P 

038 01 94402110 " ~ PC RES FM 12 OHM 1/4" CARBON P 

039 01 94402122 9 I PC RES FM 390HM 1/4~ CARBON P 

040 01 94402132, i 8 3 PC I'IES FM Ina O~M 1/4W CARBON I' 

041 oi 24504A39 2 2 PC RES FXO COMp 100 OHM 51' 2WATT P 

62940007 E 7-47 • 



ASSEMBLY PARTS LIST NlNTDAII .... IU QlANOI! HO . 

e,oII.D AIIC Zlo I 10-01-81 I :5 I 00014838 

"'" AISIMIlY HUM_ ,CD. 'IV. DWG. - Me " .... STATUIDAT. INCJ.IBP, ....... 
olAn I 9.U6:!04 :\ I E I 0 I REPLACED BY 90446293 14838 I A INA 09-2~·81 I CC629A/8 10-01-81 

T I'tNDND. U 'AIT_ 'CD QUANTITY ",M PAiT DISCIIPTJON Me .... ICD. NO. IN leO. NO. OUT "N .... WOIOUT 

0~2 oi 9440214413 z PC liES FM 330 OH~ 1/410/ CARBON P 

043 01 9440Z148 !. 4 PC RES FM 470 0101104 114101 CARBON P 

044 01 943602"'Z!3 1 PC RES FXD F'M 442 OM'" lP 1/4W P 

045 oi q440~159! 1 5 PC 'IE! FM 1.31( OHM 1/4 " CAIIBON P 

046 01 94402155: ~ 1 PC RES FM 9100HM 1/4101 CARBON P 

047 oi 94402158:3 2 PC RES FM 1.2I(O~M 1/4101 CARBON P 

048 oj 9440216714 J PC RES FM 3K OHM 1/4W CARBON P 

049 01 9436ry346i4 2 PC RES FXD F'M 3010 OHM IP 1/4w P 

050 01 94402172i4 2 PC RES FM 4.7K OHM 1/4W CAIIBON P 

051 01 94360464i5 1 PC RES FXO FM 46.41( OHM IP 1/411 P 

0'52 01 94402220!1 2 PC RES FM 470K OHM 1/4W CARBON P 

053 01 th2D519 !Z 2 PC RES FXD COMP 0.2MEG .'5. 5P P 

054 01 fl5019518!3 fI PC RES CARB COMP 1/2W 1.3 OHMS P 

055 oi 24500131 ! d 2 PC RES FXD CO",p 47 OHM 5P 1/2~ P 

056 oi 24500148 !2 1 PC RES FXD COMP 240 OHM 5P 1/2W P 

057 oi 9436Q344i9 1 PC liES FXD FM 2870 OHM IP 1/411 P 

058 oi 5i918876 i' 2 PC RES VAR CEil 11< OH~ 20P 1/2101 P 

059 oi 24500170 i6 1 PC liES FXD COMP 2000 OHM !SP 1/2W P 

060 oi 2<507181 !6 1 PC liES FXD COMP 5600 OHM 5P IW P 

061 oi 5;903001 i9 1 PC RES FXD Will .02 OHM 5P 2WATT P 

06Z 01 24504867:3 1 PC liES FXD COMP 1500 OHM ZW 5p P 

- I _ ._ _ _ 1 , ___ .1_ 

ASSEMBLY PARTS LIST .... '0&11 . - RIll CMANOI NO . 

B'III.D AIIC 210 I 10-01-81 1 41 0001~831 

"'" ASSMtILY NUM .. ,CD. 'IV. OWO. 
IIIICI .. _ 

Me ".nos STAfUlDA'. ....ISP. ..... DATI 

II'Q I 904462"4:1 I E I D I REP At::EO BV 9n.i.4UOl 1U'l8 I A INA 119-23-1 I CC'2' All 11ft_/I _II 
T NDNO. U , ..... NUMIII ,eo ........ .,., "1M I'MTDBCII'fION Me .... leO. NO." ICD.NO.OUT I/N WOI .. ...OUT 

063 oi 95596503 3 2 PC RES FXD wW •• 3 OHM lOP 5WATT P 

064 oi 95596511 II I PC RES FXD WW 43 OHM lOP 5WATT P 

065 oi 9!559652~ 7 i! PC RES FXD .~ 600 OHM lOP SWATT P 

066 01 Si906l00 !t 1 PC CONN, 2 PIN ,.e MTO TIN FIG 1 P 

067 01 Sill17031 0 i! PC CONi'j, 7 PIN STIIAIGHT PC 'lG 1 P 

068 01 51906101 4 1 PC CONi'j, 3 PIN PC MTO TIN FIG 1 P 

069 oi 51918101 ~ 3 PC HT/SK PI.STC SEMI 'IGl ANDZ P 

070 01 5;71 9600 2 2 PC HEAT SIN~ EI.CTIIN COMP FAN TOP P 

071 oi Si~03962 1 qOI oz PASTE, HEAT X'II CMPD NON-COND I 

07Z 01 10127103 9 5 PC MSCR PAN PHL 4-40X.312 STI. ZP I 

013 01 10126400 0 5 PC wSHR, NO.4 EXT/T 1.1< STL ZP I 

1114 01 1 Ii U51 03 1 5 PC NUT, HEX 4_40 MSCR STI. ZP I 

075 01 9~884801 2 1 PC SWITCH SI.IOE SpDT SNAP ACT tON P 

076 01 5i79741B 4 1 FT T8G INS .059 OIA T/Iil 8 1·326 110Z 
076 02 2~S657~4 4 1 PC RES FXD II W n.36 OHMS 2111 !SP P 1.326 Idzu 8102 110Z 
076 03 24563704 6 1 n INS SI.VNG Ht TEMP lBAllle I 14326A 8102 

077 01 5281 0020 9 1 750 FT wIR IIGA STRD GRN YEL STRIPE 11/ 

1178 01 5i 797217 , 1 PC I.UG, NO.lO CRMp-R 22.18AWG B 

079 01 l A006500 9 REE PC 'ABIIICATION SPE~I'ICATION D 

080 oi 9~446202 5 RE~ PC SCH DUG 9cAD D 

0111 oi 95596512 4 1 PC liES FXD Will 51 OHM lOP 5111 P 

082 oi 51906601 3 2 PC HT SINI<, SEMI FIG 3 AI.UM BI.I< P 

• 7-48 62940007 E 



ASSEMBLY PARTS LIST NtNTDAli .... fiLl CHANOt NO . 

B'II~O ARC 210 I 10-01-81 I 5 I 00014838 
DlV AS5IMKY HUM. ,CO. 11'1. OWO. DISCI.'ION MC STArus SUTUSD4T1 ING.tlSP. FIlIDAY. 

8M I 9n441.~, .. : 1 I E I D I REpL.ACED By 90446~93 14838 I A INA 09-23-81 I CC6i!9A/B 10-01-81 
T NDNO. U "'''HUM. ' CO QUANTITY U/M "'AIT DISOIIf'TION MC 'ID teO. NO. IN ICC. NO. OUT '/N WIIIN MOUT 

083 01 94850 716:5 JSn oz SEA~. 3M (4400~ B 14326 8102 
083 02 6?01'1900 j 050 OZ "pOXy, 2-PART -MINUTE CLEAR B 14326 810i! 

084 01 948421 84 :7 z PC CAP no CEil .o2UF" .80-201" II( P 

085 01 245043U :5 1 pC CAP F"XO UNT 15UF" 201" 35VOCW P 

0116 01 94402166 b 1 PC qES FM 2.7K O~M I/"~ CARRON P 

081 01 24563708 7 300 H INSU S~EEVtNG IUwe ",ATURAL 8 14326A BIOi! 

0092 TOTAL Lt"'ES 

: 
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I.C~ .. .1 101ft ~ 13~9' RELE""SEO CLASSo" /Ie' 

1472Z /It. c,HtJ, CWt..Y' I~.s. ~~J<oe, 

1149381 e31 ~AS FIN 31 Iftel}jl~ 
u. ~~ ~._~!~ 8."0 .Iee 

- TI 

o ~ r- ~ wa':· Yi MAI<:K A';SY NO. AND REV LEVEL .1, HIGH, 
\1U - • 19 WI4 ITE , IN AI~EA 'S140WN PEl<' CDC SPeC 

o +55V . IOI'ZISOB. 
~l ('\) E3 --WiD-

2. FIND NUMB£RS, ELEMENT I DENTI FIER'S.. 

A...zll!1.JL t;, ~ ~ REFERENCE DESIGNATION'; ARE FOR 
C I ~~ < L!J -<1!l!I- REFERE."'C.E ONL'( ~ DO NOT APPEAi ON PARr. 

AFTER ASSEMBLY, CUT PIN 8 OF CONNg:TOR 
.,., 1& J5 AT CONNECTOR BDOY. (CABLE ,,"YIN"'). 

+ 

-

A 

EI 

I/~~ & RESISTORS TO BE INSTALLED WITH 

~1 PROTRUSION TOWARD THE BOARO. 
I~l 

& APPLY FIN 83 BfrWEEN cOMPONENT SIDE 
OF BOARCl AND U J L2J L3 ~ L4 TO KEEP 

TABS (2) ON FIN 8Z ON SDL OE~ "m; ~ • STATIONARY. APPLY FIN B3 TO PROTRUDING 

Z I OF BOARD tz. PLACE!;). 

@)@@@~}-+-----_./ ::fiR::: fA LEAD'" ON C.3 ~ CIS Nt;ED NOT BE TRIMMm 

~ ~, & MOUNT RESISTORS .400MIN .5QOMAXOFFBOAIW. 
'OHi. SI Q 
50 .. EI 334 <3I:t!J ,&,. MOUNT DIODES .300MIN .500 MAX OFF 

BOARD. 

o '0 ~. 0 
+ & MARK 5EI<:IAL NUMBEfI: IN AReA SHOWN PEIe 

C~:==::_~- ~~~~~P ::OM~ ~~:J!J~I)A~~/Ee 
I 27 c.'2.'". e2.7 4'3 R35 R37 R48, R49 _ 

RIoD ~o RlZ BI R2. m 
R8~ RII, R30, R33 I RS+ bl R&3 R4 C31, C.3!!. 

'& R38 "z. RI+ 85 (.39 
~34, R!!~ "3 R3'9 

I, 1M2, R53 "'4 1(,-7. R&'9 

RI~/R~~1. ~'5 ~===C=3~' ;:::=-=======::::. ___ ~ 
;~. M4,R"""7O R13 p.e. CARD ASSEMBLY. lAGD 
R55 RS.. A5Clf 1ST POWER SUPPLY 

II l'2. I LS ]1 3.B R2.D/ R4S I 504 R4, RS, R'-, R2.1: 
"",.-OC"".":-.7C."'1'"'.C",,,,,,:;c;.-1 '2.3'CS,C.li,C.~}C.~.I(~~ 3~ R50 :=J 55 

~~~~~========11=i~"~=iR~5~.~~============~ __ ~~:~!-:'-~--~~~~~~~==~~~~~~~~~~~:r~~~90~4~4~~~Z~9~3 RIB r 'If.....-".<I; 
\-~...J";;::;=' ____________ -'...L--"=-..Jl-::-'.J-= _______ --'-~ _____ ~ RI7, R40 /¥ttL... f/.N.b _IT I Of 

C.-R;"oiiSREFl;RENc.e TA8Ui 
~IND 

REF';RENC.e. DESoIGNA11DN ~ Ne>. ~ 
~ TI f---\i-3 Ta ~ 
4 QI,Cl4- ~ 
" Qt GS ~ .. Q, Qb Qq 
"l Q8 

e CRI, ('Rl, c..R3, LR: 
eRn TMIU UI1, C~ , CK?2.. CR'3~ 

'" CR", 



210 ASSEMBL Y PARTS LIST If-:-:05:-':_';'===~-=:;_~~; --j1-"'·~"1:-+1~·1lI~~;;~;~;~;;~.5=-
Me SfATUI SfATUI DATI ING. I.SP, 'Ill DATI 

90446293:41 J I 0 1 CD ASSY lAGD PIIR SPlY 1 A REL 04_16.811 CCt!'A/II 05_25_83 
l:tND_~O~ ~I~ .... _ 

, i 001 01 

"AIT_N~~!~~_,,_ -;,~'D4,M:L--,.,-"u=AN~m:':"--1..:u/c:::M+-____ --,'.:::A"::...::":::'C:::II:':""':::.=--____ fMe=t-:':::'.+~IC~.,:..:.:::.:..:, I~. +~IC~.'c.::':::O'C:O:::U'~~'/::'-1~W'~I~. ~w~. ~ou~, 

904.6292: 61 1 i : PC Pile lAGD IASC II [ST PwR 'PLY P 

002101 
I 

, 00]101 
i I 

; : 0041 01, , , 
: ousi 01. 
, i 

!, : 0061 Ol 

100 7 ,0): 

i i 0081 011 
'I 
: i 00 9 01: i! , I 

: ! 0101 01: 
, I , 

i Oll lo l : 
I, .• 
! i 0121 01 i 

! i 013! 01i 

I I I 

1014: 011 

519.060111] 11 PC TRANSFOR",ER FLYBACK 25 KHZ P 

51940600: 3~ I! PC TRANSFORMER FLYBACK 25 KHZ P 

51918111! 9: :1: PC XSTR NPN 400V 8A TO 220 P 

51681100: 7, ~ PC XSTR 21'15189 NPN S[l P 
I , 

51003092: 7[ 3, PC XSTR. 21'12222 HI-SPEED NPN 5[ P 

51714000101 11 PC X5T'l. 21'12907 Ill-POLAR PNP 51 P 

9563730.17: 161 PC RECT. 5[L IN4004 I" .OOV 1411'1 P 

50240108161 III PC rlIO IN753 A lEN 6·2Y 5 P 20HA P 

510073851 II PC 010 IN.148 SIL HICRO lOV 10HA P 

'15<"91500: 31 6,! PC "ECT. S[L INStilS IA 200V F-R P 

77~35261! 71 211 Pc 0[0 HR821 PWFI RECl IOOW[V 5[0 P 

12~81500! 61 2, PC n[o 5[L SCHOTTKY PIIR .5O;VIlA P 

51'10380014! !oil PC LED. S-S GAP REO 100HCD 180"'W P 

" I ' , i 015, 011 151514QO: 71 1 PC [C UA790o; 356A NEG V RGLlR P 

:'Oll'>iOl: SI71~400i8i i!1 PC IC 723C 334 VOLTAGE REGULATOR P 

:017'01, 1515H02:3i 1: PclIC UA791? 356C NEG V RGLTR P 
i ! I 

i 018 01: 15)51 5 03: 8: 1: PC IC UA781? 3510 POS V RGLTR P I 
',OI'i 01' 95791300i 71 31 PC OPTICAL ISOLATOR P I 
:: 07.0: 01! 15)634431 31 ~I PC IC LH311" H) VOLT COMPARATOR P I 

U_~~!l_~~q--,1~8_6~1_6L!_1L-1 __ .~I_L-PC~I~N--,D~'_R_F_-_C_HO_K_E---,I~0~0~U_H~1_.~5_A_F_---,I~_P~-L ___ ~ _____ L-_~ __ L-_~ 

ASSEMBLY PARTS LIST 
'liNT DATI 'AGt Pin CNANGE NO. 

BUILD ARC 210 r 05-Z5-83 1 21 00015945 

I o~':n . ASSII!MIU NUMln '(I), lEV. DWG. DISCllntON Me STA'UI ITATUI DATI ING. lIS', FlU DATE 
-t 

~ 1 0 I CD ASSY 1 '1.-16-81 1 9n4""'~Q~ It: lAGD P"R ~P Y A REl CC62'A/8 05';'25-83 
~I..!'D_~~ _1I_. + "AI' HUMin '0 M QUANTITY U/M 'An DlICI"'TION Me ". KO. NO. IN leo. NO. OUT SIN WI[ IN WI[ OUT 

-~-. 

I 
i 

oa' 01 ~1918617: 5: Ii PC IND. RF-CHOKE 70UH 7A 1'"-1 P , 
61 02]1 01 942404481 .1 pC CAp FKD eER 100KpF lOp SOyOCW p . i' 

024: 01 95691133: ] 41 
PC CAP ELECT ?70UF -10+I00P 2SV p 

: 025: 02; '510012141 'II ." PC CAP no CER 0005UF 20 P 3000Y P 

I 

! 
O?f>1 01 94]97}61 i It: 2i PC CAP AL ELEC 560UF-IO'100P 75Y P 

I 
943971 621 21 027 01 2i PC CAP AL ELEe 5600UF-I0'100 12V P 

: , i 

, 020' 01 95691150: 11 11 PC CAP ELECT 12UF -10+I00P bOV P 
i , I , 

PclCAP I ' 029: 011 51001120: 81 J' CER F-2 oOI UF '80-20P 2!1Y'P 14856 8148 
029j 02: 19 115400: ., 31 PC CAP FXD CEFI oOIUF +So-20P soY P 14856 8148 

010101 1 94R42145! 8! zl PC CAP FXD CER 500PF 20P IK P 
~ i ; 

944006121 11 
I I : 0311 01, 61 PC CAP Al ELEe 15UF-I0+100P 2S'I P 14838 814D 

: all: 02i 94400612: 11 51 PC CAP AL ELEc 15UF-I0+I00P 2SY P 1"38 15018 8140 8207 
, 011, OJi 94400612: I: .1 PC CAP AL ELEc 15UF-I0+I00P 2!1V P 15018 8207 

, I 

zi i i , , 
ALU'" ELECT lOOUF 250Y 15P P 032,01 51918627: 4: PC CAP 

I i i 
21 ' OJJi oli 24506816: 8! PC CAP FXO "YL 03]UF lOP 100YDCW P 

I , I ' 
]618075]1 01 

i I 034!01! 

:1 
PC CAP HYL FM oOOIUF lOP 600YDCW P 

I ' , : 
015; 01! 956911]5: 8! PC CAP ELECT 470UF -10'100P ZSV P 

, 
9.2.0"111 21 Ol6! 01 11 PC CAP FXD CEP 10K PF lOP SOVDCW P 

037! Ol! 9436010015! 1 ! PC RES !'XD FH 10 oHM IP 1/4. P 

038 1 01 i 
, i 

94402110: .: 

:1 
PC RES FXD C FM 12 OHH 5P 1/411 P ! 

i , ' , 
0]9j 01: 94402122: 9 1 PC RES FXD C FH 39 OHM sP 1/411 P 

! ' , 
9 •• 0<!13zi 81 31 I 040 j 011 PC RES FXD C FH 100 OHM 5P 1/4W P 

62940007 J 7-48.3 • 



AS5EMBL Y PARTS LIST \ 
_ ..... .- MlCHAIiIOI..o. 

IIUILD ARC 211 ...... " \ 3\ "'Itt'. 
DIV. "SI ... n NUMMI : CD ny. I OWO. "Klirnotl .. If A'''' PATVI ... " .... 1fIP. .... ..... 

10160 \ •• 4."": 41 J I D 1 CD ASS'!' "10 I'IIR SI'LY 1 A R!L 0'.' .. 1.1 cell'"'' 0 ...... 1 
'\I'IMDNO " 'AI' NUMII' C1I QUAM"" V/M P"" III1C1WhOt1 ..... KG ..... KO. NO. OUT ./- w. '" ... OUT 

lou I 

01 2450 .. l .1z it I'e REI 'XD cONI' 100 OHM 51' !II""I' 
I 

042 01 "40214'1 3 2 I'e RES 'xD C ,M 330 OHM Ip 114. I' 
I 

063 01 .44021 .. !. 4 I'e RES 'XO C ,M .10 OHM IP I,." I' 
I 

0 •• oi .43602621 3 1 I'C RES 'ICO 'M 442 OHM II' 1/.11 I' 
I 

.45 01 .440215.! 1 5 PC RES 'XD C ,M 1.3K OHM IP 1/.11 I' 
I 

0.6 Dl '''02151! • 1 I'C R(5 'XO C ,M '10 OHM 5P t/." I' 
I 

0.7 01 94402118! 3 z I'c R(5 'ICD C ,M 1.2K OHM II' I'." I' 
I 

0.' 01 ".02161!4 3 I'c REI no C ,M '.OIC OHM II' 1/4" I' 
I 

049 01 943603 •• 14 Z Pc RES no 'M 3010 OHM II' 1/4" P 
I 

050 
011 

'440l!lTZ! 4 z I'C RU 'XO C ,M •• 7K OHM II' 1'4" P 
I 

051 

::1 
.4,60"'4!1 I Pc RES 'ICO FM 46 •• K OHM lP 1'4" I' 

I 

o!iZ .4402220! 1 5 Pc RES 'XO C ,M .10K OHM 51' 1/.11 I' 
I 

053 01 17720519!2 2 Pc RES 'ICO COMP 0.2M!8 .511 51' P 
I 

os. oi 6501.518! 3 • PC RES CARB COMP 1/2" I.' OHMS P 
I 

055 01 24500Ul! 8 it PC RU '110 COMI' 47 OHM 51' 1I!1I I' 
I 

056 01 245OO148!Z I PC RU '110 COMI' 240 OHM 5P 1/2" I' 
I 

057 01 9.3603441' 1 pc RU 'ICD ,M 2870 OHM lP I'." P 
I 

058 01 51'18816!7 2 I'e RU VAR CRM lK A 20P t/2" 3 P 
I 

059 01 24500110/ 6 I Pc R!S ,ICD COMP 2000 OHM 51' 1/ 2" I' 
I 

060 01 2.501181[6 1 PC RES 'ICO COMI' 5600 OHM 51' I" I' 

061 01 5190300119 1 PC AU 'ICO "" .02 OHM 5P 211ATT P 

ASSEMBL Y PARTS LIST 
_ ..... 

"AO. M. ( .. IdIOt NO. 

8UILD AAC 210 1 OS-25-13 \ "I 00111,.1 

tt!~l~·":~~·::~:I!:1 .. ~ I ~G 1 co ASSv ue;K;:-SI'Lv '" It.f''1 .tAT". DAn ING.ft.P. ........ 
1 A R!L 04-11-81 1 CCI"A" 01-21-13 

T IMDNO U •• UTNUIIIII '.IM! QUANTI" V/M 'A'" IIICIIPQOII Me no KO. NO .... KO.IIO. OUT "N W. '" ... OUT 

I 

I I 

062 

::1 
2450486113 1 Pc AES 'XO COMP I.SK OHM 5P 211 P 

I 

063 95596503/3 2 PC A(5 'XO "" •• 3 OMM lOP 5I1A'T P 
I 

I 
064 01 95596511! 6 1 I'C RES 'ICO III" 43 OHM lOP 511ATT I' 

I 

065 01 .5596520!7 Z PC AU no 1111 600 OHM lOP 511AfT I' 
I 

I 066 01 51906100!6 1 PC CONN, I'C-MTO 2 PIN NfL/SN '-I I' 
I 

061 01 51'110311. Z Pc CONN, 1 PIN STRAI6MT PC 'Ia 1 I' 

01! 

I 

068 51906101!" 1 PC CONN' I'C-MTO 3 PIN NYL/SN '-1 I' 
I 

069 01 51918101! 0 l Pc MT/SK, SEMICNOCT 'le-18 AL/IL P 
I 

010 01 5171 9ft.O!2 Z PC H(AT SINK ELCTRN COMP FAN TOI' P 
I 

on 01 5100396Z! 1 001 OZ PASTE. MEAT X'A CMPO NON-COMO 8 
I 

012 01 10121103! 9 5 PC MSCR PAN PHL 4-.0X'l12 STL ZI' 8 
I 

.13 01 1012.400! 0 5 PC WSHA, C41 EICT/T LK STL ZP 8 
I 

01• 01 1012510': 1 5 PC NUT. MEX 4-.0 MSCA STL ZI' 8 
I 

015 01 95884801! 2 1 PC SWITCH SLID! SPOT SNAP ACTION P 
I 

016 oi 24563104!6 1 FT SLVa, 18AIIG H-TEMP UL NAT-INS 8 14.8, BIU 
I 

on 01 52810020!9 1 750 FT WIA 18aA STAO GAN/YEL 600V UL " 
I 

071 oi 51191211! 0 1 PC Lua. 22-t8GA 5510 INS-AINa 8 
I 

019 01 160065001 9 REf Pc FABRICATION SPECI,ICATION 0 
I 

080 01 90446291!8 REf PC SCH OIAa lAeD CASCII 1ST I'/SI 0 
I 

081 01 9559651214 1 PC RES 'XO WII 51 OHM toP 511ATT I' 

082 01 5190660113 Z PC MT/SK, SENICNDCT 'Ie·l AL/IILIC P 

• 7-48.4 62940007 J 



ASSEMIL Y PARTS LIST I 
_Mil .... '1Ui eNAlII01 Il10. 

BUILD AItC 210 .... H·.3 1 11 01111945 
DIV. AIIIIMLl' .. u.... 'CD 'IV. DWG. DlKwnoN Me nATUS n"TUID .. " ING. H ... PILI DAn 

.1". 1 .ii46Ut:J: 41 J 1 0 I CD ASIY lA.O ItwA SItLY I A !tEL 04_1._11 I CUltAII OS.21_03 
, INDNO " 'AIT Jlu ..... c. QUA .. Tm ",M ,.ft MICIII'TIOII Me , .. KG. NO ... KO.NO. our ./. .. ,. ROUT 

I 

"3 .i 61019900! 0 050 OZ EItOXY, I·PAAT I-MINUTE CLEAA B , 
.14 oi .. 142114! 1 2 ItC eAIt 'XO eEA ,0IUF '80-201t IK P 

I .,. .i "40 0619 ! 6 1 PC eAIt AL ELEe l3UF-IO'100P IIV P , , .. ,a 94402166! • 1 PC RES FlO e ,M 1,7K OHM 5P II4W P , 
,87 .i 245.,7 •• !7 loil " SLve. a4Awe H-TEMP UL NAT-INS 8 14983 1203 , 
,I' Il. .440zan !3 , I PC RES FlO C FM ?5K OHIO! sP 1'4W P 

0" oa 16042144!1 AE~ PC 1ST-It PWA SUPPLY 0 a4114 IUO 
I 

,90 11 ''410603! , 1 PC CAIt AL ELEe l.lUF-ao'aooP lOY I' 14.,1 1140 
I 

091 oi 24504333! • 1 PC eAIt no UNT Z,2U' 201' ]IYOCW P IS0l1 1207 
I 

,91 01 94864144i' 4 PC IIIACElt,NYLON ,400 8 11941 83!S 
I 

,91 oi 941 .... ,i· l' Itc SItAcEIt. NYLON 'Soo B a 194' Il21 

00,6 TOTAL LINES 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I • I 
I 

I 
I 
I 

62940007 J 7-49 • 



DWN n.M' '\ ' 14-lt IILE I PRE I IX I DOCUMEN', NO, 
IREB CHKD L..r. ~,,,,,,. l~. CABLE ASSY DATA SET A 61406110 thru 

ENG ~,h1f' ' ~, 61406119 
"FG ~Y' ~ h/, .• hi nRn USEDON 

NHA I APPR " n-, i7·',HJJ 'i.0f~2gEN; CC6BID 15620600 SHEET 1 of 4 
I-- I'R ")\~ 17~Hd 

SHEET REVISION STATUS REVISION RECORD 

4 3 2 1 I REV ECO DESCRIPTION 

IA fA IA IA A I/Pb.l!g~o ~ELEASED CLASS A / I~J7" [//;.17 

IA B iA 1.8 B 13949 {?£V~ep I'£{l. 13-(.0 1;3Jic .'ti,;. , 

"'''', l "'" LENGHT PER TAB {SEE SHEET 2J. 
APPLY LABEL TO CABLE PER I~AWING 82191061, METHOD 5. MA~" PER TAB ON SHEET 2. APL 61406110 

thru 
APPLY LABE.L TO CABLE PER CDC SPEC 1.30.00&. 61406119 
CABLE TIE FURNISHED WITH CONNECTOR. I TACHED LISTS 

PRINTED IN U,S.A. 

DOCUMENT NO. REV. 

61406110 A 

61406/><.>'. 

';::;;"'---A! 4.0 IN 

PIN I 

PEr P02.. F.[F 

7-50 62940007 E 



ASSEMBLY PARTS LIST PIINT DA'I'I , ... "'CllANCllNO. 

BUILD JUIC 2\0 I 02-15 .. 12 I 51 00015018 

DI' AlUMILY NUMIB ,CD. '1'1. DWG. - Me IT .... ITAMDATI .... ..,. NlDAli 

II/)U I 9" .... """,,: .. 1 I D I CD ASSv UraD .wR lIIPL V 1 A Rrt 0 •• 11 •• 811 CCd.A/8 01.15.12 
'''''NO . u • AlTNUMIB 'CDiMl " ... TITY 

u,. .... - Me ... ICD.NO ... _NO.OUT II· ..... WllOUT 

OU 01 62019900!0 OsU OZ EPOXY, I.PART s·MINUTE CLEAR • 
08" 01 948.218.! 7 I PC CAP 'XO CER .OIU, .80.20P 11< P 

Ollt 01 9 •• 0061.! (0 1 PC CAP ELE~ 6.6lYOC P 

01. 01 ' ... O2l66! 6 1 PC RES 'M 2.7k OH~ 11.'" CARlON P 

087 01 2.SU7i1a! 7 lOa 'T INSU SLEEVINe I.Awe NATURAL I 1,9p3 .20l 

Q811 01 9101o02171! 1 I PC REs 'M 7.sK OHM 1/.W CARBON P 

089 01 160.2 ..... ! ., RE' PC IST.II PWR SUPPLY 0 1475. .UQ 

09U 01 9"0060310 1 PC CAP 'XD ALUM l.lu, SOV P I.U8 .1.Q 

091 01 1 PC CAP 'XO TANT a.2u,.20P lSYOCW P 15018 1201 

?O,,, TeTAL LINES 

. 

62940007 F 7-49 • 



OWN n .1,1. " ~TLE PREFIX I COCUMEN" NO. I REB 'CHKO !L ,2';.~" CABLE ASSY DATA SET A 61406110 thru 
ENG ,hf' 61406119 
".FG ..y' '~ . .t'. ~~ FIRST USED ON 

NHA I APPR ,-- n H ...... l7.,,~zr ~O~~~gENT CC6BtD 15620600 SHEET 1 of 4 
~ 

1'1< II, r7-)~_7tI 

SHEET REVISION STATUS REVISION RECORD 

4 3 2 1 I REV I I DRFT DATE 

IA IA A IA A I/"b~.s hI) RELEASED CLASS A 1/ 1~~7(' ih).r 
IA B IA 1.8 18 13949 F.,E.VI$ E:P PER. E5-LO 1~~JIi1: 11i,~, 

''''', t "'" """ ". '" "" "'" ", APL 61406110 ~ APPLY LABEL TO CABLE PER IRAWING 82191061, METHOD 5. MA~~ PER TAB ON SHEET 2. 
thru 

~ APPLY LASE.l. TO CABLE PER CDC SPEC 1,30.008. 61406119_ 
~ CABLE TIE FURNISHED WITH CONNECTOR. I DETACHED LISTS 

DOCUMENT NO. REV. 

61406110 A 

MARK b140f>IXX 

.-'----At 4.0 IN 

Jl..EF 

7-50 
62940007 E 



ASSEMBL Y PARTS LIST 
PI.NT DAft PAGE FILE CHANGI NO. 

BIIIlD ARC 1':4 I 03-12-80 I 1 I 00013949 
DIV AnEMll Y NUMIU ~ CD lEV. DWG. DESCRlnlON Me STATUS STATUS DATE • ENG.IUP. f'U DATE 

OBbO I 
--
61406110 :9 I 8 I A I CABLE ASSY OAT A SET 1.'FT 6 I N I A REl 07-30-76 I CC6BlD 03-12-80 

'FINDNO LI PAIT HUMin <oM QUANTITY UiM P,U' DUClII'TlON Me no ECO. NO. IN fCO. NO. OUT 'iN WI( IN WI( OUT 

i [001 1
01 

I 

S3397814 !~ 2 PC CONN, MALE 25POSN PLUG ALONE P 
I 

1° 02 1°1 
~190B500 \5 10 500 FT CBl, SHlD FIG 1 25 CNOCT 300V P 

I 

i003 01 53391817 17 50 PC CONTACT, STRIP PINS 20-24GA P 
I I 

1°04 01 94288021 12 4 PC lKG DEVICE, CONNECTOR TYP 3M P 13960 8040 
004 02 IP252504 II! 4 PC SCREw lOCK ASSY CONFIG A B 13960 8040 

I 

IOU5 01 5190840214 2 PC CONN HOOD, .430/.390 CBl DIA P 
I 

006 01 10123821 \0 2 PC lABEL, eBl MK (CDC 12 RVlOPSI P 
I I 

'007 01 9427H071 6 1 PC STRAP, e8l TIE TYP 4 TO 5/B B 
I 

008 01 24528606 17 200 F"T TBG, NOol7 INS BlK UL PVC B 
! 

I 

i 009 01 9427Hooil 2 PC STRAP, Cal TIE TYP 1 TO 5/8 B 
I I 

I 010 01 71491967\1 2 PC CLIP, GROUND (COPPER/TIN PLI P 
I I 

011 01 24548301 11 100 FT WIR 24GA STRD BlK 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 

I 
I 
I 

62940007 E 7-51 • 



~ IV aser , 13' IlL.E 'REFIX I DDCUMEN" NO. 
IRE'. 

CH <D '?-J .< '. 153 THRU 
ENG ." . 

CABLE ASSY DATA SET 61409162 ,,", 

MFG ~.1 ., '. q. FIRST USED ON 
NHA I In. ~.' .c 

.. ;~ C~~~~;NT CC629A/B 15632602 SHEET 1 Of 4 

SHEET REVISION STATUS REVISION RECORD 

" 32 1 I REV ECO I <FT HE 

i'- " , \ ;I );'?;~ RELEASED CLAS£ A " 
1/ ./ 

f-

r-- -... - r· 

r-- .. .. - f··· .. :···1· 

1·- _ .. 

f- ._ . ... ,- I·· 

c-- .. ---

f- .-. --I- -1-" r····· 
_. 

I-NOTES. & -- _. -" -_ .. 
CABLE LENGTH PER TAB (SEE SHEET 2). 

ill APPLY LABEL TO CABLE PER DRAWING 82191061, METHOD 5. MARK PER APL-61409153 THRU 
TAB ON SHEET 2. 

& APPLY LABEL TO CABLE PER CDC SPEC 1.30.008. 

~:-:-----, " ",,",EO ON U.'.A 

DOCUMENT NO. REV. 

SHEET 2 
61409153 A 

~--------------------------------\A'~------------------------------------~~ 

PRINTED IN U.S,A . 

• 7-52 
62940007 E 



ASSEMBLY PARTS LIST -- - III_-
BUILD ARC 104 I 0 .. 12-.1 I 1 I ":I"~'-ir .. -y- , ... -. - Me itA'" RANI_ ... --. .. .... 

•••• I .1U91!l:ll.1 A I A I CAB ! UIY DATA In I A REL· "-in" 1 CCII'AII .... i .... 1 ,.. .. u -- '. - U,M -- Me ... --- --- lIfO .- .-
III II 10129658j 0 2 PC CDNN PLUG. ISPIN. HI, TIN/ltL P 

D02 Dl 5i908SUj3 1~ 5Do fT caL, IHLD '18 2 ~S CNDCT 30.V P 

003 01 62D13 •• 2j 4 " PC CDNT, ".'48A PIN '1.,1 ITRIP'P 

I ... 01 519409lljr 2 PC CONN IACKIHELL ~~NC P 

00' 11 IUn121! D ~ PC LAa~L. caL MK ICDC 12 RVLOP~~ P 

I .. II 1 PC ITRAP, caL Til TYp 4 TO 51. • . . 
D006 TOTAL' LINES 

"'-

-. - - _ .. - - --- -

62940007 F 7-52.1 I 



I 

I 

I 
I 
I 

I 

ow, "<'iO [2-.8_ TriLE I PREFIX I DOCUMEN" NO. I REA CHKn " '''(Ie ..... ~ r.i1.i.- CABLE,DISPLAY LOGIC 
'NO 

A 61408907 

MfG 
-~ J¥!JIIi FIRST USED ON 

NHA I APPR -;? --ii ii~~-
L:'-4 'ft~o;~~DENT CC629A 

SHEET 
15632332 1 of 3 

SHEET REVISION STATUS REVISION RECORD 

13 12 1 I REV ECO DESCRIPTION I DRFT DATE APP 

iA A A A /1I5d>5-7z' 1 RELEASED CLASS A' [7 '~5...!k> In:t: 

i , 
I I 

I 
! 

: 
I ! I I I 
! 

I 

NOTES, 
~ Apply label to cable per CDC drawing 82191061,Method b·~rkas shown. 

~ Twa cavities at each end are not counted or used.for mating only-

AA3180 REV. 8 '71 

SHEET 

254 MM~13 MM 

10) 

( /I) 

14.5 ±.5 
"?>f,8MNI± 13MM 

MARk' PI N I 
OFBP'Z. 

~ _______________ " __ L~O.~±.S 
S'Z.I MM~13MM 

IAPl 61.408907 

I 

DOCUMENT NO. 

61408907 

DETACHED LISTS 

7 
(2) 

7-52.2 62940007 F 



ASSEMBL Y PARTS LIST 
,.IINT DAT! "AGE FlU CHANGE NO. 

BUILD ARC 10. I 
0;S-80-IIU 

I 11 U:ot»:o-,,, 

DIV. ASSEMll Y NUMln : CD UV DWG. DESCI,nION Me lTATU5 STATUS DATE ENG. IUSI'. FILE DAlf 

OS60 I 6UOSt01: 61 AI A I CABLE ASSY, DISPLAY I A REl 0]-01-80 I ~C029A 03-'~-80 
r FINDNO II 'AIT HUMin <. M QUANTITY U/M "An DlSCI.mON '" ". ECO. NO. IN ECO. NO. OUT ./N WI( IN WI( OUT 

I 

00~1 01 2.541301: 1 ~ 100 F1 WIR 24~A STRD 8LK lOOV Ul PVC I 

0~2 n 
I 

24548383: ! 1 800 F! WIR -24~A STRD RED lOOY Ul pV~ I 
, 

003 01 245523361 0 -, q PC SLEEVE. S/8lG INS ClR 10$A UL E 

004 01 38905301! !II ~ PC CONN, 10 PIN pwe IITIl GOLD F 

005 01 51832900! sl 1 PC KIlY pOARIZING , 
, 

006 01 51900000: • 1 PC; CONN, a SKT PLUG FI8 1 NYLON F , 
007 02 5i90UOt: 4 2 p~ CONTI ~ICT 20-.~8A .130n STR F 

, 
009 01 51911S01: ~ 1 p~ RES VA~ COMp 1001C W/O SWITCH F , 
O~O 01 l!i00l30~ 5 • 100 F' WIR 18~A STRD REO lOOV Ul PV( , 
011 II 94Z4I60~ 1 p~ CONTI ~KT 22-20GA 1 WI' STRII , 
0~2 01 9436110~ 9 1 p~I_CONN HSG, 14 CAY 2RX'SKT BlK , 
op 01 94271~O~ 1 1~ PC STRAP, CBl TIE !yp 1 TO !l/8 , 
O~4 01 9427140ti 2 , . ~ PC STRAP, C8l TJ[ !"P !I TO 5/8 , 
O~S 01 51S10331: • 1 PC PLUG, PLZG NYLON iOISTRtP I 

, , 
0114 TOTAL L!NES , , , , , , 

! 
i , , , , , , , , 
I 
I , , 
I 
I , 

62940007 7-53 



OWN 1101 aser __ TITLE I"RE~FIX I DOCUMENT NO. 

rEB CHKD " ~.J ~ Cable Assy-Power Conn A 6~408'16'1 
ENG IU 
MFG ~ FIRST USED ON NHA I 
APPR ~ 8-I'd C~~~2~ENT SHEET 1 Of 2 

cn .. "" .. AlR 614011887 

SHEET REVISION STATUS REVISION RECORD 

1 IREV Eeo IDRFT DATE AP~ "c'"" 

It> 'pDOD-I-'f RELEASED CLASS I!I V I~..l ~ 1<1" . ., 
106 101 10 151/109 IR£1V10V£o,,~¥}K IDnlTIF'I' lo.~ n.. 

'7 

A IA IA 1115015-97 I_~, "."''!D Ci...I'ISS "'" / 17.L. ·lD. i"",~ 

1.4 :B 18 I/s~f' 1.9£ CHYfJ t?!V<.J5 ~ ..? 16..£ Vz)~ .a:tt 

, 

! 1 
I 

I 
1 I 

I 
I 

~~~.~-. I~- i : 
1 i 

i 
! 

~ . .L~ 
NOTES: 

i & Apply label to Cable Per CDC DWG 821'11061, Method 6. Mark as shown. 

APL 614011'16'1 

DETACHED LISTS 
AA3!6G RIiV. B 71 

REV. 

SHEET 2 A 

• 7-54 62940007 H 



ASSEMIL Y PARTS LIST 
PII .. , DATI 'AOf "U CHANGt NO 

BU'ILD A~C 104 I 12-20.ar I I I OQ01561. 
• ,V ""IMIl'fJ!lUM8I' : CD nv . .... DfICIWrIOM Me ITArUS n.TUI DAn ING. III" PILI DAn --1 

10116\1 1 61_08''':61 ! I A 1 C"ISLE USY 1'0111£11 COllIN 1 • REL tl7-f_-1 1 CC62,4 12-2 -87 
, INDNO 1I ".IT HUM ... COM QUANTIfY u/M 'AIT "ICtwTtoN Me Vi. ,(0. NO. IN ,CO. NO. our SIN WI( IN Wit OUf 

I 
I 

IIO! 01 "'''.034:2 1 pC CONN I'OlllER ~[eEPT p 
I 

OO~ 01 _~'I'_03t:7 3 ,C CO~N PWII REC"T P I I 

I. 1831~ 00 .. 01 95h3231: _ 2 IIC L.Ulh Q-CONN 2Z.1Uw'· 'Ili 5 P 1~634 
003 02 '56_32U!8 2 I'C CO"N QUICK CONN 22.18 I.OOL. I' 1563. UIlI 

I 

00" 01 517,1217: (I 1 
_C 

LUG, 22-1IIG" 5S10 INS.RING 8 
I 

001t 01 52810001:' 250 n WIA IIIG" STIIO BRN 600V UL. PVC 101 
I 

00. 01 52al000,:,! 25U " WIA laG" STRO RL.U ,Oov Ul PVc 101 
I 

Oil' 01 5281il020: ' 250 I'T "IA l8G" sTlio GRN/T!L 600V UL. 101 
I 

0011 01 ,Un-O,:z 1 PC STR"P, Cal TI! rV .... 6 TO 5/8 8 
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 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

62940007 H 7-55 • 



~:~n GLASER ,~~';:~TITLE 1 PREFIX I DOCUMENl NO. /REC 

, ENG ~ .I'=. ~AI~l-=~:-::-::-::CA",..BL_E_AS_SY_-_D_C_P_OW_E_R __ --iI--A--i_6-=-1,-40_80_2_4 ___ ....I-_-4 
"FG ~ ,,:~.f'1 ~ON NHA I 
,PPR 11.)[.,.c.:. ... i7-nI ~'59doEN· FC816A 15631280 SHEET 1 of 2 

SHEET REVISION STATUS REVISION RECORD 

2 1 REV ECO DESCRIPTION DRFT <TE 

"1- '" t;"""...O Released Class 13 ~ :7ttt/! 

NOTES, 

~ Apply label to cable per CDC drawing 82191061,Method 6.Mark as shown. 

~ Wiring to be point to point. 

7-56 

PIN 13 

D 
00 
DO 

t---........ o 

3 
( 13 

DD 
[JO 

SHEET 2 

PIN 1 

~---13 .00 to.S ----t~ 

I APL 61408024 

I 

DOCUMENT NO 

61408024 

,PIN 13 

PIN 1 
3 
( 13) 

REV 

c... 

62940007 



ASSEMBLY PARTS LIST 1 

'IINT DATE PAGE FILE CHANGI NO. 

8,!11..0 ARC H4 01-17-80 
1 II 0OO1J916 

DIV. ASSIMILV HUM ... : co KY. owo. D11'1'"ION Me STATUS ""TUS DArE ENG.lfS'. fiLE DATI 

0860 1 6H08024: ,I C 1 A I C_BLE ASSY, LOGIC DC -I 
" REl 06-Z7-79 1 FC816A ryl-17-80 

tFINDNO Ll I'AIT HUMin 'D QUANTITY U/M 'AIT DlSCIIPYION 'M( no ICO. NO. IN tco. NO. OUT ./N WI( IN WK OUT 

I 

oo~IOI 'i1870337:" Z PC PLUG, PLlG NYI..ON lO/STRIP P 
1 

OOZ'OI l C OOJJ02:5 16 50 FT WIP 1864 STRD RED 300V IJl "VC W 
1310~ l31~~ 194~ 

OOZ 02 15003402, 3 16 50 FT WIP ZOGA STRO REO 300V LJL PVC W 1391 194e 800 
OOZ OJ 52860802: 9 16 50 FT "'1 R 2264 STPO RED 300V UL IOVC ~ 139lE 800 

1 

003 01 ~42456071 Ii Z6 PC CaNT, SKT 18-20GA 2 "/F STRI: : 13911 BOO 
003 02 9424S6D I: 3 26 PC CONT, SKT 22-Z6GA ;> W/F STIU 13911 800 

1 

: 004 01 519204651 5 4 PC CONNECTOR HOUSING 1310e 794 
004 02 94261806i 7 2 PC CONN ~SG, 14 SKT 2RX1SKT 8lK U10e 794 

1 

005 01 94277409i 2 1 PC STRAP, cel TIE TYP 5 TO 5/8 E 
1 

006 01 94277401i 9 2 PC STRAP, cel TIE TYP 1 TO 1-3/~ I 1391 800 
1 
1 0010 TOTAL lI'IES 1 
1 , , , , , 
I , , 
1 , , 
1 , , , , , , , , , , 
r , , , , 
r , 
! , , , , , 
r , , 
I 
r 
1 
r 
I 
1 , 
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OWN W r.t ~ ... 
' CHKn >o..l.,. 

~TITLE 
CABLE ASSY- LOGIC SIGNALS 

I PREFIX I DOCUMEN'r NO, 

A 61408025 rA ENG 

"FG II/a.. ·'~_:.I ~~~2'8ENT FIRST USED ON APPO lL 
fC8106A 

SHEET REVISION STATUS 

2 1 REV ECO 

,/' 1...- I ....... 15~-S2. 
101 101 10\ 15o'->ob 

IA A IA r-> 

NOTES, 

~ Mark with CDC part number per CDC Spec 10121508. 

AA3UO REV. 8'71 

SHEET 2 

I +.50 I 
~ 
~g"'M ~L~MM 

_"MM 

7-58 

IN~:b31' I SHEET 280 1 of 2 

REVISION RECORD 

".,eR," roON DRFT 

IRe leased Class i?> 1~.3IJf ~ 
I 'R1S\lIC;~b f>E..R t~O I'I'lJI~ l4'kh" Laci 
~~, 'CLI9.5':; ;q v / 1%7P7 [l14J 

I APL 61408025 

r Del ACHED LISTS 

DOCUMENT NO. 

61408025 

ARROWS DESIGNATE 
PIN 1 

REV. 

A 

62940007 



ASSEMBLY PARTS LIST 
PIINT DAU PAGE FILE CHANGE HO. 

SUllO ARC 10lt 1 06-28-79 1 1 1 12754-51 
DOV. "SliMILY MUMIE. :CD lEV. DWO. DESCIIPTION lot< $TATUS STATUS DAn ENG.IESP. FILE DATE 

~86' 1 614n8025: 71 A I A I CAB.f ASS'(. BRD INTC [ R,l 06-Z7-7 1 FCU ,A 06-28-79 
T INONO LI 'AIT NU'" CD QUANTITY O/M !"ART DUCI'PTION Me no IECO. NO. IN ECO. NO. OUT SiN WK IN WI( OUT , 

OUI 01 658322401 'i 125 FT CBl. FLAT 50 CNDcr 28AwG PVC W 

002 01 658534111 \I 2 PC CONN. 50 CONT F/CBl 28-30A~(j P 

: 0002 TOTAL LINES , 
: , 
, , 
: 
I 
I 
I 

: 
I 
I 
I 

: , 
I 
I 
I 

: , 
: 
: , , , , , , , , , 
, 

l 
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p",~ GLASER ~TITLE ~~O fA CHKD I.e ~ CABLE ASSY-VIDEO OUTPUT A 61408444 
_~~G 

_MFG ~ :.U FIRST USED ON IN~~6 I SHEET APP~ M,IL..-.. ~-.!7.191 ~%~2'8ENT I 1 of 2 fC816A 31280 

SHEET RfVISION STATUS REVISION RECORD 

2 1 : REV ECO DESCRIPTION I DRFT 'P 

, ,- , I~ft ••. C, 1 Re 1 eased C I aSs .13 - II,I~ l'J 
101 101 101 5048b P L C.+-IG. I:.'i-t i 1-I"'7~ I,¢f 
10 .. 10' 102 1'50<000 I ~t.\lI~El:> ?Ef;! e:e.o ~- [4-5"-79 ~ 
fA IA fA 11~7.! =n=~~, c.::./ls.:;- J9. / 1~7/11 ~ 

~. _"0 .. _. _ .. - .. " .-.'--

NOTES, 

~ Apply label to cable per CDC drawing 821910b1,Method b. Mark as shown. 

':-:::-

7-60 

I APL 61408444 

r 

T NO. REV. 

__________________ ~~ __ ~_LS_HE_ET __ ~2~ ____ ~~~ __ ~~~ ______ ~~ 

11.0 + 1.0 
Z79MM:!:2SMM 

PIN ? (S~IElD) 

PIN 1/ (:nITER) 
\C.oND. 

62940007 



ASSEMBLY PARTS LIST 
.. liNT PATE '''Gf FILE CHANGI! NO. 

81JILD ARC 104 r 06-28-79 1 11 12754-51 
DIV. ASSEMILY NUMIII :CD K •. DWG. DESCIIPTION Me STATUS nATUS DArE fNO. US,. FlU DAn 

,at. I t. na, : I I A I Cal'll F a "'C::v_ J Tf)Fn nllTPIIT I • "F' n .. _~7_7 1 F~'" •• nt._~ _79 
T FIHONO " 'AIT NUMAr CD M QUANTITY u/M 'AIT DESC.lnION Me "D ECO. NO. IN ECO. NO. OUT SiN WI( IN WI( OUT , 

001 01 5190620719 2 PC CONT, SKT 2~-18GA 01001 T 5TR P 

002 01 51 906000:tl 1 PC CONN, 2 SKT PLUG fIG 1 NYLON P 

003 01 51589702[3 1 PC CONN RECPT COAX 1 PIN P 
I 

004 01 176~9400i 3 1 lOb fT CABLE R.f. 1 CONO COAX STRO W 
, 

005 01 94271409:2 1 PC STRAP, CeL TIE TVI' 5 TO 5/8 B 
I 
I 

0005 TOTAL LI'~ES I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 

: , 
I 

: 

i , , , , 
, , 
, , 
, , , , 
, 
I 

, , 
, 
I 
, , , , , , , 
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I OWN lid G las"r Is-e ~ TITLE I PREFIX /1 DOCUMENT NO /1 RE 3· CHKO '\lH ~(,) Ic;-\c 
~E~NG=tL~fi~~5",,5. Cabl" Assy-AC Input A 61408910 

MFG r~ ~ ~F~IRSS·T~USE~OIO~N----------·~····.'-'--~'--hN~HA-L~l'---------~---
.PPR ~ n,. ~. 17-2. POI CODE 10ENT ' SHEET 1 Of 2 

1.5920 CC629-A 15632332 . , 

SHEET REVISION STATUS REVISION RECORD '. 

2 1 I REv.Eca DESC I I DRFT 

100 101101 151/10 IREMOVEO 6Vl~ IOE'NTI" /'lOT!' 105 17/17/80 ~ 

ir--, -+-+-+- ~... .-

I NO~E'S c __ .. c. __ .... _.L ... 

i Lf\APply Lab"l to Cabl" Per CDC drawing 82191061,Method 6. Mark as shown. 

I 
IAPL 61408910 

DETACHED LISTS 

DOCUMENT NO. REV. 

CONTRPtDtJA SHEET 2 61408910 A 
~~ __________________ ~ ______ ~L-__________ -J __ ~ ______________ ~~~ 

0'121 

• 7-62 

Il.O!o.S 
304MM!13MM 

L---·----9.0:0.5 ----~ 
Z28MM:!:13 MM 

62940007 H 



- - --- -_. -

ASSEMIL Y PARTS LIST PIIIff DA" 'AO. 'Ill (NANGI NO 

IUILD ARC 104 I 12-eo-BIP I I I DOOUn .. 
DIV. AUI"I'" NUMM' ' c. .... OWO . 0Iac.ft_ Me n.,uI ITAtUI."" lNG, .1.,. 'ILl DAtf 

~.u I "~910:01 I I 0 I CA. c': AIS" AC I" I A RIL 01.' .... I CC629A/' Ii.' '-12 
t INDNO U .. "., .. u .... c. QUANTITY ./. 'A" NICIIIPnOM Me ". KO. NO .• N leo. NO. our ./. WI!: IN WI! OUI 

I 

001 01 '''4:SUI:'' 2 I'C LU.. Q-CONN !Z.I~'W" ,y' 5 I' 1563 .. nl~ 
001 02 ' .... n ... !i i 'C CONN QUICK CONN 2e.al I.OOL I' 15U" ·~U 

I 

00il: 01 52110oo1! '! 1 I'T WIlt II.' STIIO SRN 600V Ul pyc W 
I 

00" 01 5ZII0020\'! 750 I'T WI~ 1." STIIO IIRN,,,rL &OOy UL W 
I 

00'> 01 51110006,\ • 1 I'T Will lilA STIIO 81,U 600Y Ul PYC W 
I 

OOtt 01 ... 2"., .. O,!2 I 6e ITItAI'. elL TIE !Y'-6 TO 51. II 
I 

00- 01 51.06200-! ~ 3 PC CO.,T. SKT ZO.l"~W" IN sTAIP P 
I 

oor 01 51,06001 \ ~ I !C CC.,N, I'LUG :s cKT "¥L~"&T 1'.\ I' 
I 

00- U\ 517'121 .'\ I! I PC LUS. 22-1118& 5510 litII .. IN. II 
I 
I liDO' feTAL L!"~S 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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OWN ... ",er i-8e_TITLE . I PREFIX I DOCUMENT NO I RE(: CHKD ~'1 '" ;;. .... 
ENG ~~~:-.5h Cable Assy-AC Entry A 61408962 

MFG '::::;.... >u· -til FIRST USED ON 
NHA .1 'PPR n,..... ·u, 11)1 C~~~~~ENT CCIoC!"-A. 15632332 . SHEETl of 2 

SHEET REVISION STATUS REVISION RECORD 

2 1 I REV ECO DESCRIPTION DRFT DATE Ar:,r:.. 

(){) ()() 100 ~o-¥'99' RELEASED CLASS e /" I%'~ ~ 
00 01 '01 151110 REldOVED 8UlllIDtNTiFY H01£ OS 17/17180 ~ 

IA A A /I5~5-,}i li'r ·c£..Ass :If" /" !z".:L"". JIJ'..I. 

A 8 B 14284- CA6I.£ VSEJ) AAJc<.oz9J4 ~~.;o ,,,,_ 1:.J3'J 1M 
14 c.. c. 1;5':;34 d ~4:tlM-!jr'/,v / Ie&- k.r'~ 001. 

1 
I 

i 
1 

"NoiEs: . ' . i 
I 

~APplY Label to Cable Per CDC drawing 82191061,method 6. Mark as shown. I 

~PL 61408962 

1 DETACHED LISTS 
• A .. OA ,...~" n 1. 

DOCUMENT NO. REV. 

SHEET 2 61408962 A 

11>.0:0.5 

• 7-64 62940007 H 



---" --- -- -- - -- - - - - --

ASSEMBLY PARTS LIST 
...... TD"fI P"G. "U CHANG. NO . 

IU1LD AItC 104 1 lit-eO-et 1 11 0001563., 
01\1. Ani""" NU .... ' c. NY DWG_ DIIC.'"toN '" IT"TUS STATUS DAn ING .• UP. I'llI DATI 

0!!611 I 61401962; II C I A I ~.B ~ ASSY AC [~TRV L A R'~ ~-1!.-8 1 CC629 lil-ZO-IIZ 
t INDNO 1I PAIT MUM". COM QUANTI" UIM 'An ,,1C...,.toN Me ". ICO. NO. IN ICO. NO. OUT ./N WK IN WI( out 

I 

001 01 95"3231 1• • PC LUG. Q-CC~~ !2-1'AW. ,tl, 5 " 1563. 831~ 
001 02 95'.32.'1' • "C CO~N QUICK CO~N 22_18 l;OOL " 1563. ~~13 

I 

OOil: 01 5Z8l0001!~ 1 l!Io ~T .IR 18Gt. sTltO 8R~ 600V UL PVC W 
I 

00" 01 0;211000.),,, 1 350 FT w1R IUA sTltO 8LU 600V UL PVC W 
I 

0()40 01 9~:n.09! 2 1 !C STItA". CIIL TIE !YI>~6 TO 5/11 B 
I 
I 

00:)5 TOTAl. I.«~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 
I 
I 
I 

I 
I 
I 
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!-,D~WN---I-..:~D':~ANII-"n:-D-----J";"~i":: TITLE PREFIX I DOCUMENT NO IRE'/' 

f--ir;"H~°tiil.lJ;t~J.,'.fUJ~""'~~~ CABLE ASSY-AC ENTRY A 61409025 V 
~Nr. 
f--iM~"'~G~~~~~~_~~~~'~~'~I~~~~~FI~IRlS~:;T~U~SEDI~ON----------~-------rN~H~A~--,I~--------~--~ 
f-'A=PPR--f.il f"~tcL!l""""'=--f--'!·J.:.!-·'7Clij(}, ~O~~~~ENT CC629-B 15632334 SHEET 1 of 2 

SHEET REVISION STATUS REVISION RECORD 

ECO DESCRIPTION 'T 

'AlA A {~/SIf-77 RELEASED CLASS "1\' /1~.3-ao ~ 

! NOTES 

IJS\ Apply Label To Cable Per CDC Drawing 82191061, Method 6. Mark As Shown. 

I~ FIN 2 and 3 are a twisted pair. I APL 61409025 

• 7-66 

J 

DOCUMENT NO REV 

SHEET 2 61409025 B 

1-------------- 14.5 :0.5 ------------..; 
3~ MM-:'13 MM 

1I NE 
_~-,.rl LTER 

END 

PRINTEO IN U.S.A . 

62940007 H 



·.- --- -_. -- -- -- .. __ . _. .... -- - -- -. _._- --

ASSEMIL Y PAITS LIST 
..... , IAN , ... 'Ill (MAIItOI NO . 

BUILD A"C 104 I ll-IOooI! 1 11 0001163., 
.... ....... y .. u ... 'c. IIY, -, .. - '" ITATU' ITATU ••• " ING. "IP. PILI •• " 

041611 I 61~0'!I; .. 1 C I A I CAlLE AllY AC EJoITII., I A ItEL o.'-O~-II I CCu" U-II -I, 
T 1 .... 0 LI , ............ c. GU.....,., U/M ,"" .1CWt'IOII '" ". KO. NO.1" KO. NO. OUT '/N WIC IN WIC OUT 

I 
001 01 95643231 i' 4 IIC LUI, Q-COJolJol !!_llaWI' ,t •• II 156!. 1l1~ 
001 02 9"43241 18 • IIC COJolJol QUICK CONN 21-1e i~OOL II 15634 I~U 

I 

OOil! 02 .III0001! 9 1 300 " will U, .. SUo sllN 600Y "'- "lie W I •• " ~iol 
I 

00.1 02 51110006.! ~ 1 300 !T Will 18IA sUo 8LU 600Y Ul "IIC II I .... 1101 
I 

00- 02 9.6119622 ! 1 1 I' SLEEIIING INSUL ~Z 1 BlK 8 I •• " liol 
I 

DOlt 02 9.2,.,409! 2 2 "C ITIIAII, Cal fiE r'lPlo6 TO 5/8 B 1 .... 1101 
I 
I 

0006 TCTAl 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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