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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 Description

XA247-B Internal Modem for PLATO
Network Communications

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

YA254-B Modem Cable, Part No. 61409153

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

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

YA266~-A 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
CN701-A Acoustic Coupler Special Purpose Manual

Control Data 110 Microcomputer System User
Installation and Diagnostics Manual

All manuals may be ordered from:

Control Data Corporation
Literature and Distribution Services
308 North Dale Street
St. Paul, Minnesota 55103

viii
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84001740

62949200

62949900

62949100
62940005
62945100

62940024

62940007 E



CONTENTS

1. GENERAL DESCRIPTION

FUNCtions .+ ¢ ¢ o o ¢ o o o o o o o o o o o o o o o
Online Characteristics in PLATO Network . . . . .
Online Characteristics in Data Services Network .

Major Assemblies . . . .
Display Monitor .
Operator Panel

.
L]

L] ] . L] . . . . [ .

. . . . . .

Power Supply . . .

External Interfaces .

0
e ® o o~ ¢ © o o o o o o

Touchpanel . . . . . . . e s e o o s o s o o o -
Keyboard . + ¢« « « &« + & e o o s s e & o e e o -
Enclosure . ¢« « « « « e o o o o o o o s e o @ -
Controller Board . . . . e o s s o o e o e o o

Video Board . . . . . . e s e s s s e s e o o -
Optional Modem/DAA Board (PLATO Network Use Only). -

Phone/Line . . . .

.
[ . [ .
. ° e o

VideO Out . . . . . . . .

Serial . . . L] . . [ . . . . . . . »

HbdkﬂHrdP‘h‘HPHTJHPHP‘Hde‘HFJPJ
HOWVWO®OE-JANAUTUT S BB WN

Characteristics with an ASCII Network

® e ® o ® o © o

ASCII/PLATO Comm (Communications) . .« o e -11
.« e e e -11
Characteristics with PLATO Network . e o o o 1-13
Parallel . o ¢ ¢ ¢ o o o o o o o o o o o s o o o o« 1=14
Equipment Specifications . . « + &+ ¢ ¢ o ¢ o ¢ o o o 1-16
Physical Specifications . . . . ¢« ¢« ¢« ¢« ¢« « « « » 1-16
Electrical Specifications . . +. ¢« « ¢ ¢ ¢« ¢« « « o« 1-16
Environmental Specifications . . . +« ¢« ¢« ¢« « « « o 1-16
I/0 Cable, Grounding, and Tool Requirements . . . . . 1-17
I/O CablesS o o v & o o o o o o o o o o o o o o o o 1-17
Grounding « « « 4 ¢ o o o s 6 s e o o e s s e e o 1-17
TOOLIS & ¢ o o o o o o s o o o o s s o s o o o o o 1=-17
2. OPERATION

External Controls and Indicators . . « ¢ ¢ o ¢ « « « 2-1
Keyboard . . ¢ ¢ ¢ ¢ o o o o o o o o o s o o o o o 2=2
On/Off Circuit Breaker . « « o« « o o o o o o o o o 2=2
Brightness Control . . ¢ ¢« ¢ ¢ ¢ ¢ ¢ o o o o o o o 2=2
TALK/DATA Switch . & ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o o 2=2
RESET Switch . « &« ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o o 2=3
Selection Switches Behind Protective Door . . . . 2-4
Light-Emitting Diodes (LEDS) . . . . . . e ¢« « . 2-8
Internal Controls and Indicators . .« « « « &+ o« o« + o 2-8
Communications Loopback Switch . . . . . . « . . . 2-10
Refresh Memory Write Switch . . . . . « ¢« « « . . 2=10
Flood Screen Switch .« ¢« ¢ ¢ ¢ ¢ ¢ o o o o o « o« o 2=10
S2, S5, and ROM Selection Switches . . « « « « « . 2-=11
Display Board Controls . . « &« o« o o o o o o o« o o 2-14
Power-Supply Board Controls and Indicators . . . . 2-14

62940007 B : o ix



3. INSTALLATION AND CHECKOUT

Crating « ¢« ¢ o« o ¢ ¢ o o o o o o o o o o o o o o « « 3-1
Uncrating ¢« ¢ ¢ « o ¢ ¢ ¢ o o o o o o o o o o o & o« o« 3=1
Installation . ¢ ¢ ¢ &« ¢ ¢ ¢ ¢ ¢« o o s o s o o o & « 3=-3
~ Preparing Terminal . . « ¢« ¢ ¢« ¢ o« ¢ & o o o & « « 3=3
Installing Options . . e e o o o o o o 3=3
Installing RAM Expan51on Optlon s s e s« + 3-4
Installing ROM/EROM Expansion Optlon « + o+« + .« 3-6
Installing Internal Modem/DAA Option . . . . . 3-7
Installing Cabling . . « « ¢« ¢ ¢ +« + ¢« ¢ o « o« « « 3=-11
Communications Via External Modem . . . . . . . 3-11
Communications Via Internal Modem . . . . . . . 3-13
Communications Via Internal/External Modem . . 3-14
Communications Via Long-Line Receiver/Driver . 3-16
Setting Internal Switches . . . . . . « ¢ + « . « 3-16
Checkout . ¢ ¢ ¢ ¢ ¢ & o & o ¢ o o o o o o o o o o o« 3=21
4. THEORY OF OPERATION
Controller . . ¢ ¢ ¢ ¢ ¢ ¢ s o & o o o o o o o o o o 4=2
MiCroprocessor « « « « o o« « s o o o o o o o o « o 4=3
Read/Write Memory Transfers . . « « « « « « « . 4-4
Instruction Fetching . . . . . . . . . . . . 4-4
Instructed Reads and Writes . . . . . . . . 4-4
Input/Output Functions . . . . . . e « « 4-5
Input 007¢g - Read Maintenance and Load
Switches ¢ « v ¢ ¢« ¢ o o o o s o o o s « o+ 4-6
Output 00;¢ - Load Maintenance Register . . 4-6
Input 0l;g - Read Keyboard Data . . . . . . 4=7
Output 0ljg - Load PLATO Transmitter Lower
BitS ¢« &+ &+ ¢« ¢« 4« 4 ¢ o s+ e e o o s o e+ +« . 4-8
Input 0215 - Read Touchpanel Data . . . . 4-8
Output 0216 - Load PLATO Transmitter Upper
Bits ¢ ¢ ¢ ¢ ¢ ¢ 4« ¢« 4 s 4 4+ 4 e e e s . . 4-8
Input 037 - Read Lower ID . . . .« « « « . . 4-9
Output 0316 - Bulk Write/Erase and Video
Enable/Disable . « + « ¢« & ¢« « « « &+ o« « « 4-9
Input 04 - Read Upper ID . . « + +. « . . . 4-10
Output 04;¢ - Load.Interrupt Mask . . . . . 4-10
Input 0555 - Read Internal Switches . . . . 4-11
Output 05;¢ - Miscellaneous Control . . . . 4-12
Input 0634 - Read Communication Switches
and Status « ¢« ¢« ¢ ¢+ ¢ ¢ 4 e ¢ o e e o o o 4-13
Output 061¢ - Load ASCII Communication
Data Rates . « ¢ « ¢ ¢ o o o o o« o o o« « «» 4-14
Input 076 _ Read Controller Status . . . . 4-16
Output 07;¢ - Load Serial I/O Data Rate . . 4-17
Input 083 - Read PLATO Communication Data . 4-18
Input 107 - Read ASCII Communication Data 4-18

Output 101 - Load ASCII Communication Data. 4-19
Input 1l - Read ASCII Communication Status 4-19

X 62940007 E



Output 1llj¢ - Load ASCII Communication
Control « « o o o o o o o o o o o o o
Input 1274 - Read Serial I/0 Data . .
Output 127 - Load Serial I/O Data . .
Input 137 - Read Serial I/O Status .
Output 1375 - Load Serial I/O Control .

o o @

Input 2Y/3Y;4 - Input from Parallel Channel.
Output 2Y/3Y;1g - Output to Parallel Channel.

PLATO Communication Circuits . ¢« ¢« ¢« ¢ ¢ o o o
PLATO Receiver =« « ¢ o ¢ o o o o o s o o

Word Detection « « « « ¢ o o o o o o o o

Word Assembly =« ¢ ¢ « o & o o

PLATO Transmitter « « « ¢ ¢ o o o &

Word Transfer/Serializatio . .

Word Formatting . . . . .

ASCII Communication Circuits .
ASCII Receiver . « « « .« .
ASCII Transmitter . . . .
Serial Interface Circuits .
Parallel Interface Circuits
Interface Signals . . . .
Timing .« . « « ¢« « &
Output Exchange .

Input Exchange . .

Video Board . . « « o o o o o o .
Memory Structure « « « o« o o ¢ o o o o o o o o
Program Memory =« « ¢ o o ¢ o o o o o o o o
Display-Refresh Memory . « « « s o o o o &
Display Refresh . « ¢« o« ¢ o o o o &
Refresh-Memory/Display Relationship . . . .
Display-Refresh Timing . « ¢« « ¢ ¢ o o « &
Optional Modem/DAA Board (PLATO Network Use Only)
Operator Panel .
Touchpanel . . .

.
o o
. ]
. L] . . .
. * o ® o
. o o o o
. . . . .

e o o o o o
. L] . L] L] . . . L[]
e ©® e © o © o o o

e e e o o o

e o o e o o

® e o o © o

e o e e o o

e © o e o o o

. L] . L] . L] . . L] . L] L] L]

Keyboard . . .
Numeric Cluster
Display Monitor . .
Power Supply Board

L]
* L]
L] . . [
. .

L]

.

L] .

L

L] L] L] L]
.

o
.

e ® o o o o
.

e © o o o
.
.
.
.
.
°
.

5. DIAGRAMS
Logic Diagram Set Contents Sheet . « « o« o o + &
Schematic Diagram, 1lAGD (ASCII 1lst Power Supply
6. MAINTENANCE
Suggested Emergency Maintenance Procedure . . .
Before Leaving for Customer Site . . . . . .
Upon Arriving at Customer Site . « « « o« + + &
Maintenance AidS « « « o o o o o o o o o o o o
Resident Diagnostics . « +« ¢« &« o & o ¢ o o o+ &
RAM Tests . . L] . L] L] . L] . L] L] L] L] L] L] L] L]
Interface Tests « « « ¢ o & o o o o o o o
PLATO Communications Test .« « ¢ « « &
62940007 F

e o o o

. . . .

4-19
4-19
4-19
4-20
4-20
4-20
4-20
4-20
4-20
4-21
4-21
4-22
4-22
4-23
4-23
4-24
4-25
4-25
4-26
4-26
4-27
4-27
4-30
4-31
4-31
4-32
4-32
4-32
4-32
4-34
4-35
4-36
4-36
4-37
4-38
4-39
4-39

mmm?mmmm
DD WWWN H-

xi



xii

ASCII C
Commu

CRT Alignment, Touchpanel, and Keyboard

ommunications and SERIAL-Interface
nications TestsS ¢« ¢ ¢ ¢ o o o o o
Tests

PLATO System Diagnostic (DIAG) « « o ¢ o o o o« &

Preventive Maintenance . . « ¢ ¢ ¢ ¢ ¢ ¢ o o o o
Special Tools and Test Equipment . . . . . . . .
MOS Circuit Handling Precautions . « « ¢« « « «
Diagnostic and Corrective Maintenance

SAM Format .

Use of SAMs
Organization

PARTS

Procedure
Procedure
Procedure
Procedure
Procedure
Procedure
Procedure
Procedure

Chips .
Procedure

Procedu

. . . ° . . . L] . . L] . . .

es

of SAMs and Procedures . .
1 - Turning Terminal On/Off . . . .
- Executing Resident Diagnostics
- Removing Hood and Bezel . . . .
- Adjusting Video . « ¢« « ¢ o o«
- Adjustment Yoke Centering Rings
Replacing Video . « ¢ ¢ ¢ ¢ o &
- Replacing Controller Board . .
- Replacing Integrated-Circuit

- Checking and Adjusting Power

Oe OO WN
I

Supply Voltages « « « « o ¢ o o o s o o o @

Procedure

Procedure 11 - Replacing Line Filter, Power-Cord

Receptac
Procedure
Breaker

Procedure 13 - Replacing Keyboard Assembly an

Componen
Procedure
Procedure
Procedure
Procedure
Procedure

Display
Procedure

Bleeder
Procedure
Procedure
Procedure

Quality
Procedure

DATA

10 - Replacing Power Supply Board .

le, and Stepdown Transformer . . .
12 - Replacing ON/OFF Circuit

ts L] L] L] L] L] L] L] . L] L] L] L] L L] L] L]
14 - Replacing Operator Panel . . .
15 - Replacing Operator Panel LEDs
16 - Replacing BRIGHTNESS Control .
17 - Replacing Protective Door . .
18 - Replacing Matched Yoke/CRT or
Board « « o o o . o o o o o o o o o

19 - Replacing Voltage Doubler/
Assembly ¢ ¢ ¢ ¢ ¢ o o o o o o o
20 - Replacing Touchpanel . . . . .
21 - Replacing Internal Modem Board
22 - Defining Acceptable Display

23 - Installing Numeric Cluster . .

Genealogy IST-III 50 & 60 HZ « « « o o o « o o o
Genealogy CD110 IST III 50 & 60 HZ . . « o o o o &

Spare
Spare
Spare
Spare
Spare
Spare

List
List
List
List
List
List

Parts
Parts
Parts
Parts
Parts
Parts

ASCII IST-II Basic Terminal . . .
Touch Panel Option « « ¢« o« « o« o &
PLATO Communication Network Modem
Memory Expansion Option . . . . .
Timeshare ROM Option « « « « « « &
Numeric Cluster Option . . . . . .

.

e o o o o o o

[ I I |
BWWHWVWODOONNOU U
MNMNNO

G\TO\O\G\O\O\G\O\O\G\O\O\O\O\
|
-9
(6,1

|
>
o

6-50

~ 6-52

6-54

.
-

|
OO W

o

\l\l\l\l\ll\l\l\l

62940007 E



"ASCII Terminal 60 Hz TLA . . .

Keycap Set, Numeric Cluster . .

ASCII Terminal 50 Hz TLA . . .
Panel & Gasket Assembly . « «
CD110 ASCII Terminal 60 Hz TLA
CD110 ASCII Terminal 50 Hz TLA
A.C. Entry ASSY ¢ « ¢ o o o o o
P.C. Card Assembly, OADD Operator

Generation) . « ¢« ¢« ¢ o o o o

e e o © o s o

L] L] ° (] * o

Panel

~~ L] . L]

N

5- ® e o e e o

Qu

e © o ° o e o

* o © o o o

* . L] . * o

Card Assembly OABD Video Cont Module W/Firmware . . . 7-28
P.C. Card Assembly OABD, Video Controller . . . . 7-30

P.C. Card Assembly OABD, Video Controller W/Flrmware 7-32.2
P.C. Card Asembly, OACD Controller Module . . . . . . 7-34
P.C. Card Assembly, 8CHD (Modem 150/1200 BPS) . . . . 7-40
P.C. Card Assembly, OAGD Modem Line Filter . . . . . 7-44
P.C. Card Asembly, 9CAD ASCII IST Power Supply . « . 7-46
P.C. Card Assembly, 1AGD ASCII 1lst Power Supply . . . 7-48.2
cable ASSY Data Set . . . . . . . . 3 . ] . . . ] o ° 7—50'2
Cable, Display Logic =« ¢ o« ¢ ¢ o ¢ o o o o o o o o o 1-52.2
Cable ASSY-POWer Conn . . . . . . . . . . . . . . . . 7—54
Cable ASSy—-DC POWEr « « + 2 o o o o o o o o s o o o o 1-56
Cable Assy-Logic Signals . . « « « « o o o ¢ o o o « 1-58
Cable Assy-Video Output . . « « ¢ ¢ o« ¢ ¢ « s ¢ o » o« 1-60
Cable Assy=AC INPut « « « o o o s o o o o o o o o o o« 1-62
Cable Assy-AC Entry, 60 Hz . . . ¢ ¢ ¢ ¢ ¢ ¢ o o o« o« 171-64
Cable Assy=-AC Entry, 50 HZ . . ¢ ¢« « ¢ o« o o« o o o o 1-66
FIGURES
1. GENERAL DESCRIPTION
1-1 Terminal Configured in PLATO Network . . . . . 1=2
1-2 Terminal Configured in Data Services Network . 1-3
1-3 Terminal . . 3 . . . . . . 3 . . . ° 3 3 . . . 1-5
1-4 External Interface Connectors . « « « « « ¢« « o 1-8
1-5 Serial Word Format . « « « « + o o o o o o o o« 1=10
1-6 Receive Word Format in PLATO Network . . « « « 1-13
1-7 Transmit Word Format in PLATO Network . . . . . 1-14
2. OPERATION
2-1 External Controls and Indicators . . « « « « . 2-1
2-2 Selection Switches Behind Protective Door . . « 2-5
2-3 Internal Controls and Indicators . « « « « « o+ 2=9
2”4 Decal'lnside HOOd ] 3 . . . . . ° . . . . . . ° 2_11
2-5 Power-Supply Board Controls and Indicators . . 2-14
3. INSTALLATION AND CHECKOUT
3-1 Terminal Packaging . . . . . o o o s s e s s  3=2
3-2 Video Board Locations for RAM Expan31on e« o o o« 3=5
62940007 F xiii



Equipment Identification Label and FCO Log
Placement for Memory Expansion Options . .
Video Board Locations for ROM/EROM Expansion
Internal Modem/DAA Installation . . . . . .
Modem Shield and Board Installation . . . .
Communications Via External Modem . . . . .
Communications Via Internal Modem . . . . .
Communications Via Internal/External-Modem
Combination (2 sheetsS) « o ¢ o« o« o« « ¢ o « »
Communications Via Long-Line Receiver/Driver .
Communications Loopback Switch . . . « « ¢« .+ &

L] . * . L] *

4. THEORY OF OPERATION

|
L]
=

hhhh?hhhhh

|
WO JdOULE_EWN N

=9
|

[

o

4-11

4-12
4-13
4-14
4-15
4-16

Terminal Block Diagram . . . .
Data Bus Word for Input 02;¢ .
Significance of S5 Switches . .
PLATO Receive Word Format . . .
Receive PLATO Word Transfer . .

Transmit PLATO Word Transfer
PLATO Transmit Word Format .
ASCII Receiver Word Format .
ASCII Transmitter Word Format .
External Input/Output Timing (No Extra Wa1t
States) . . . . . . . . . . . ° O . . . . e o
External Input/Output Timing with Delayed
Device Ready (Extra Wait States) . . . o«
External Input/Output Timing with Device Not
Ready (Timeout) « « ¢ o o o o o o o o o o
Memory Structure and Address Assignments
Refresh-Memory/Display Relationship . . .
Scan Line Timing (Composite Video Signal)
Frame Timing (Composite Video Signal) . .
Keyboard Codes and Legends . « « « o« o« &

e o © o © o ¢ o o
o © o © o o o o
e ® o o o o o o
e o ©® o o ¢ o o o
e o . e o o o .
¢ o o o & o o o o
e o @ o o o 0o o o

L] . .

L] L] L] L] L]
e o o o o o
e o o o o o

4-16.1 Keyboard with Numeric Cluster . . . « « ¢ « &

6. MAINTENANCE

| |
HHOOdON_W N

[

o

I
(R
w N

O\G\O\O\O\O\O\O'\G\O\O\O\ N O

|
[
f-N

xiv

Example of @ SAM . ¢ ¢ & o o o s s o s o s o o
Organization of SAMs and Corrective Maintenance
Procedures . . . . e o o o o e
Keyboard Codes and Legends .
RAM Chip Location . + « « . .
Hood Removal .« .« ¢« ¢ ¢ & o &
Bottom of Terminal . . . . .
Bracket Screws Removal . . .
Display Board « « « « o & o o . e e
CRT Centering Rings .« « ¢« ¢ o o o o &
Video and Controller Board Locations
Video Board « « « o o« o o o o o o
Controller Board .« « « o « « o « &
Pluggable Chips on Controller Board
Pluggable Chips on Video Board . .

°
°
L]
[

L] L J [} .-

e o . [ ]
L]

e o . ]
.

[ ] L . .

o o (] ]

L] . L] .

e ® o o & o o o
e © 8.0 o o o &
o ® o o o o o
e o o o o o o o
e o o o e o o o

4-29

4-30
4-31
4-33
4-34
4-35
4-37
4-38

6-9

6-10
6-39
6-42
6-43
6-43
6-44
6-48
6-49
6-51
6-52
6-54
6-56
6-57

62940007 E



6-15
6-16
6-17
6-18
6-19
6-20
6-21
6-22
6-23

6-24
6-25
6-26
6-27
6-28
6-29
6-30
6-31
6-32
6-33
6-34

Pluggable Chip on Monitor Display Board . . .

Test Points for +5 V and -12 V Controller Board

Power Supply Board Adjustments . . « « . < &
Test Points for +55 V on Display Board . . .
Test Points for -5 V and +12 V on Video Board
Monitor Chassis Removal . . . ¢« o o ¢ o o o o
Power Supply Board Removal . ¢ « ¢« ¢ o o o &«
AC Entry Panel Removal . . ¢ « ¢ ¢ ¢ o o o
Stepdown Transformer Removal (Applicable Only
to International Units) . . . . . . .
ON/OFF Circuit Breaker Replacement
Keyboard Assembly Removal . . . .
Keyswitch Replacement . . .
Operator Panel Removal . .
LEDs on Operator Panel . .
CRT Removal . . « « . « + &
Front Chassis View . . . .
Touchpanel Removal . . . .
Touchpanel Alignment Marks
Orthogonality and Linearity
Numeric Cluster on Keyboard

e o o
o« ° o

e o 0

[ L) ] .

[ o o L] .
o o o o o

L] L] [ L]
L] . L[]

L[] L] [} L[]
L] L]

L[] L] [ ] L]
L[] L]
L] [ ] L]

1gnment Patte

f

ol—looon

e Qe o o o

TABLES

1. GENERAL DESCRIPTION

Serial Connector Pin Assignments . . . . .
ASCII/PLATO Comm Connector Pin Assignments
Parallel Connector Pin Assignments . . . .
Terminal I/O Cables o « o o ¢ o o o o o o o

2. OPERATION

2-1

Function of Switches Behind Door . . « « &
Load Switch Selections . . e o o o o o
Meaning of LEDs During Normal Operation .
Function of Internal Selection Switches .
Interface Signals Affected by Switch S2-7

3. INSTALLATION AND CHECKOUT

3-1
3-2

Setting S2 and S5 Selection Switches . .
Setting Selection Switches Behind Door . . .

4. THEORY OF OPERATION

4-1
4-2

62940007 E

Input/Output Functions . « ¢ ¢ o ¢ ¢ o o o &«
Data Bus Word for Input 003 . « « « « o« « &

rn

6-57
6-58
6-59
6-60
6-61
6-62
6-63
6-64

6-66
6-67
6-68
6-69
6-70
6-71
6-74
6-75
6-77
6-78
6-80
6-81

1-10
1-12
1-15
1-17

Xv



4-3 Data Bus Word for Output 00;¢ . e o o 4-7
4-4  Bulk erte/Erase and Video Enable/Dlsable

FunCt 10!'1 . . . e o . LI . 0 ° . . . . . . . 4"9
4-5 Masked Interrupt Conditions . « « ¢« ¢« ¢« « « « « 4-10
4-6  Data Bus Word for Output 053 « . ¢ ¢« « ¢« « « o 4-12
4-7 Data Bus Word for Input 067 .« « ¢« ¢ « « o « o 4-14
4-8 ASCII Receive Data Rate Selection . . « « « « . 4-15
4-9 ASCII Transmit Data Rate Selection . . . . . . 4-16
4-10 Data Bus Word for Input 07135 « « « ¢ ¢ ¢ « « o 4-17
4-11 Serial Interface Data Rate Selection . . . . . 4-18

6. MAINTENANCE

6-1 Second Indications for Errors 03, 04, and 05 . 6-40
6-2 Video Adjustment COl’ltrOlS . . Y ° . . . . . . . 6-46

7. PARTS DATA

7-1 Explanation of Column Headings of Computer-
Generated Assembly Parts Lists « ¢« « « o« ¢ & 7-1

xvi 62940007 E



GENERAL DESCRIPTION 1
e S S S S R S,

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

FUNCTIONS

The terminal is a controlware-driven, graphic/alphanumeric dis-
play device that can operate in either the CDC® pata 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
COMPUTER

\

PLATO
SITE
CONTROLLER

-
1
|
&~

FLEXIBLE
DISK ,,
DRIVE

_

TERMINAL

- =]

OPTIONAL INTERNAL MODEM

P ——

ASCII/PLATO
COMMUNICATIONS
INTERFACE

GRAPHIC "
PRINTER

PARALLEL
INTERFACE

FOR FUTURE SUPPORTED
SERIAL-COMMUNICATION

DEVICE

SERIAL
INTERFACE

*AVAILABLE PERIPHERALS SUPPORTED IN APPLICATION

Figure 1-1.

Terminal Configured in PLATO

03916-1

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:

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

e 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
34-1line by 85-character-per-line format

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

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

TERMINAL
DATA ASCII/PLATO
SERVICES COMMUNICATIONS
NETWORK INTERFACE
FLEXIBLE PARALLEL
ISK
R * INTERFACE
GRAPHIC ‘ SERIAL
PRINTER** 1 INTERFACE
FOR FUTURE SUPPORTED
SERIAL-COMMUNICATION
DEVICE
*ONLY SUPPORTED IN PLATO MODE ' SUPPORTED IN ALL MODES 03916

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

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

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

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

MAJOR ASSEMBLIES

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

DISPLAY MONITOR

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

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

OPERATOR PANEL

This panel, located to the right of the screen, contains all the
external indicators and controls, except the ON/OFF circuit
breaker. These indicators and controls are described in Opera-
tion, section 2.
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03331

Figure 1-3. Terminal

TOUCHPANEL

The touchpanel 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 touchpanel input, pressure applied
to the touchpanel surface interrupts an X/Y scanning mechanism.
When a touch is detected, the terminal captures the intersecting
X/Y coordinates for processing and produces an audible tone.

KEYBOARD

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

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

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

CONTROLLER BOARD

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

Instruction decoding and execution
Communications formatting
Interrupt recognition 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 8-bit words of RAM for display refresh

® 16K 8-bit words of RAM for loading controlware programs
for CC629-A/B

® Provision for 16K more RAM for additional loading storage
for CC629-A/B*

® 32K 8-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*

e Timing generation for the display, memory, and the con-
troller board

e 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:

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

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

@ Primary (receive) channel 1300-Hz mark, 2100-Hz space
® Secondary (transmit) channel 390-Hz mark, 490-Hz space
® Receive data rate up to 1200 bps

e Transmit data rate up to 150 bps

e Line impedance of 600 ohms

°® Transmitéer output level of -9 dBm (+0, -4 dBm)

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

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

The power supply operates with 120-V ac, 50/60-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 o
PHONE COMM PARALLEL SERIAL
TELEPHONE JACK CONNECTOR CONNECTOR CONNECTOR

O

:\ /—4/

P b )

LINE
TELEPHON
Jack (MO OO OO
VIDEO OUT \
CONNECTOR ﬂﬁﬁ&f
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 serial-
communication device. Characteristics are:

e 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 Oor on

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

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

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

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

***RS-232-C is the Electronic Industries Association standard for
signal interchange between data terminal equipment and data
communication equipment. CCITT V.24 and V.28 are comparable
European standards.
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©|@

@ I START BIT (SPACE OR HIGH)
5, 6,7, OR 8 DATA BITS (1 MARK OR LOW, 0= SPACE OR HIGH)
(©) 1 0R NO PARITY BIT (EVEN OR 200)

(@ 1,15, OR 2 STOP BITS (MARK OR LOW)

1
|
!
1
}——————1 cHaracTeR -]

Figure 1-5. Serial Word Format

—— — — SPACE

———= — MARK

Maximum length of the cable used in the serial interface is 15 m

(50 ft). Table 1-1 gives the pin assignments.
TABLE 1-1. SERIAL CONNECTOR PIN ASSIGNMENTS
| !
| PIN NUMBER* | SIGNAL
| |
| RJ3-1 | Safety Ground
: RJ3-2 : Transmit Data
: RJ3-3 : Receive Data
: RJI3-4 : Request to Send
: RJ.3-5 : Clear to Send
; RJI3-6 : Data Set Ready
: RJ3-7 : Signal Ground
I RJ3-8 : Carrier Detect
} RJ3-20 I Data Terminal Ready
| |
: *Connector has 25 pins and unlisted pins
: are not used (open).
1-10
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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: :

® RS5-232-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 mA
minimum to 55 mA maximum. For data rates not exceeding
1200 bps, the cable for the connection can be up to
3048 m (10 000 ft) 1long.

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. 1In addition,
controlware can select rates provided by external
receive/transmit clocks.

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

- One start bit

- Seven data bits that are ASCII encoded
- One parity bit

- One stop bit
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TABLE 1-2.

ASCII/PLATO COMM CONNECTOR SIGNALS AND PINS

COMM CONNECTOR SIGNAL DIRECTION |MINIMUM ) MINIMUM INTERNATIONAL
PIN IN RELATION VOLTAGE RS-232 INTERFACE EXTERNAL MODEM| EXTERNAL LONG |FRONT PANEL| TABLE
NUMBER SIGNAL TO TERMINAL LEVEL _|PRIMARY CHANNEL|SEC. CHANNEL| FOR PLATO ASCII MODEM| LINE |INDICATIONS| NOTES
RJ1-1 |Protective GND - - X X X
RJ1-2 |Transmit Data Output -6 => +6 X X XMT 1, 3, & 4
(Primary)
RJ1-3 |Receive Data Input -4 => +4 X X RCV 4
RJ1-4 |Request to Send |Output +6 € X RTS 1 and 2
(Primary) :
RJ1-5 |Clear to Send Input +4 X X 1
(Primary)
RJ1-6 |Data Set Ready |Input +4 X e X €= X DSR 7
RJ1-7 |Signal Ground Common except - X
21-24
RJ1-8 |Carrier Detect |Input +4 X X ¢ X X 7
(Primary)
RJ1-9 (Not Used Open
RJ1-10|Not Used Open
RJ1-11 |Not Used Open
RJ1-12 |Not Used Open
RJ1-13|Clear to Send Input +4 X X 1
(Secondary)
RJ1-14 [Transmit Data Output -6 => +6 X X XH'ra 1, 3, & 4
(Secondary)
RJ1-15 |Serial Transmit |Input -4 => +4 0A o* 3 and 4
Clock
RJ1-16 |Not Used Oopen
RJ1-17 |Serial Receive |Input -4 => +4 o* 4
RJ1-18 |Not Used Open
RJ1-19 [Request to Send [Output +6 X ¢« X R’l‘S== 1 and 2
(Secondary)
RJ1-20 [Data Terminal Output +6 X X X X DTR 5
Ready
RJ1-21 [Long Line Output +2 . X 6
Transmit
RJ1-22 [Long Line Output 0 X 6
Transmit Return
Data Signal Output -6 (o] 8
RJ1=- Rate Selector
33
Long Line Input +2 X 6 and 8
Receive




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

d L000¥6C9

COMM CONNECTOR SIGNAL DIRECTION |MINIMUM MINIMUM INTERNATIONAL
PIN IN RELATION VOLTAGE RS~232 INTERFACE EXTERNAL MODEM| EXTERNAL LONG |FRONT PANEL TABLE
NUMBER SIGNAL TO TERMINAL LEVEL PRIMARY CHANNEL|SEC, CHANNEL FOR PLATO ASCII MODEM| LINE |INDICATIONS NOTES
RJ1-24|Long Line Input 0 X 6
Receive Return
RJ1-25 |[Not Used Open
Applicable Switch S2-7 set to §2-7 set to [S2-3 and S2-5 [S5-6, S5-7 |[S2-3,
Settings primary secondary set to on and S5-8 S2-4
§2-7 set to set for and
secondary proper © |82-5
rcv/trans set
rate for
proper
tran
rate

TABLE NOTES:

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

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.

8. 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 O 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 only! Refer to figure 3-8.

e 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,

e O indicates an optional signal which may or may not be used depending on your application.
.
:] indicates pins jumpered together to operate in this mode.

e indicates that these leds light when the secondary channel is selected.

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

® A 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 S$5-6, S5-7 and S5-8 must be set to the "Off" position.
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e 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

e 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)

A
$ R
A 1
R T
T Y SPACE ORI
-~ MARK OR O*
I,: 19 DATA BITS A
| WORD =21 BITS
*NONCONVENTIONAL BIT POLARITY 03336-4

Figure 1-6. Receive Word Format in PLATO Network
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A
s

T R s

A I T

.¥ 3 8

Y P __SPACE orO™
— ' : —— —MARK OR I*
l——— 10 0ATA BITS ——]
| WORD= I3 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:

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

e 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 Others

+2.0 V < High < +5.25 V +2.4 < High < +5.25 V
+0.0 VX Low X +0.5 V +0.0 X Low X +0.4 V

Terminal input

Data Lines Others
+2.0 V < High < +5.25 V  +2.4 V < High < +5.25 V
-0.25 V £ Low < +0.8 V +0.25 V £ Low < +0.8 V.

Table 1-3 gives the pin assignments.

*Last device in daisy chain must have terminator (part number
15632316) . '
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TABLE 1-

3. PARALLEL CONNECTOR PIN ASSIGNMENTS

Note: Pins

RJ2-1, -14, -19, -20, and -25 are grounded.

Pin RJ2-13 is open.

} PIN NUMBER { SIGNAL { ACTIVE LEVEL { IN/OUT
: | .' 'r

| RJ2-15 | Data Line 0 | High | Both
: RJ2-16 : Data Line 1 : High : Both
: RJ2-17 : Data Line 2 : High = Both
} RJ2-18 } Data Line 3 ‘ High ‘ Both
: RJ2-21 1 Data Line 4 } High : Both
: RJ2-22 = Data Line 5 ‘ High ‘ Both
: RJ2-23 ‘ Data Line 6 ‘ High ‘ Both
: RJ2-24 : Data Line 7 : High ‘ Both
: RJ2-2 ‘ Address Line 0 ‘ High ‘ Out
: RJ2-3 = Address Line 1 : High ‘ Out
{ RJ2-4 : Address Line 2 : High % Out
: RJ2-5 1 Address Line 3 = High % Out
: RJ2-6 } Address Line 4 ‘ High = Out
: RJ2-7 = Address Line 5 = High ‘ Out
: RJ2-8 ‘ External Write 1 Low l Out
: RJ2-9 = External Output = Low = Out
: RJ2-10 } External Read } Low ‘ Out
: RJ2-11 ‘ External Ready ‘ High ‘ In

i RJ2-12 I Interrupt ‘ Low I In

I I | |

I

|

I
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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: 400 mm (15.75 in)
Height: 419 mm (16.5 in)
Depth: 603 mm (23.75 in)
Weight: 18.2 kg, (40 1b) 60 Hz
21.8 kg, (48 1b) 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 V ac)
Phase: Single

Frequency: 60 Hz (50 Hz)

Current: 1.4 A (0.7 A)

Power Consumption: 0.154 kVA

ENVIRONMENTAL SPECIFICATIONS

The environmental requirements of the terminal are:

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

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

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

Operating Relative Humidity: 10% to 90% (no condensation)
Storage Relative Humidity: 0% to 100% (no condensation)

Humidity Gradient: 10%/h

Maximum Operating Altitude: 3000 m (9850 ft)
Heat Dissipation: 440 Btu/h (129 W)

Cooling: natural convection

1-16
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I/0 CABLE, GROUNDING, AND TOOL REQUIREMENTS

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

I1/0 CABLES

Table 1-4 supplies a detailed breakdown of the I/0O cables used
with the terminal.

GROUNDING

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

TOOLS

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

TABLE 1-4. TERMINAL I/O CABLES

minal, optional |
with domestic |
terminal (option |
799-11/YA254-a) |

|
CABLE CONNECTS BETWEEN IMAX PERMIS- | |
PART NO. | LENGTH I/0 CONNECTOR | EQUIPMENT | SIBLE LENGTH| NOTES |
| ‘ | | I |
| | I | |
51917907 | 4.3 m | LINE | Telephone wall | N/A | supplied with |
| (14 ££) | | jack | | internal modem. |
| | | | | |
51917911 | 4.3 m | LINE | Telephone wall | N/A | supplied with ]
| (14 £v) | | box containing | | internal modem. |
| | | dedicated tele- | | |
| | | phone line or | | |
| | | CN701-A Acoustic| | |
| | | Coupler | | |
| | | | | |
61406110 | 3.2 m | ASCII/PLATO | External modem | 15 m | supplied with in-|
| (10.5 ft)| comm | | (50 ft) | ternational ter- |
| | | | |
| | | | |
| I | | |
| | | | |
| | | | |
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TABLE 1-4. TERMINAL I/O CABLES (CONTD)

*PFor data rates not exceeding 1200 bps.
**Maximum length in daisy chain, including internal cabling.
***Maximum length is dependent on cable characteristics, signal termination, and
receiver design.

| |

| CABLE | CONNECTS BETWEEN |IMAX PERMIS- |

| PART NO. | LENGTH | I/O CONNECTOR |  EQUIPMENT | SIBLE LENGTH| NOTES

| L L | L |

| | | | | |

| N/A | N/A | ASCII/PLATO | Long-line inter-| 3000 m* | supplied with

| | | comm | face of PLATO | (10 000 ft)| site controller
| | | | site controller | | or multiplexer.
| | | | or a terminal | |

| | | | multiplexer | ]

] | | | | |

| 61408865 | 1.5 m | PARALLEL | Peripheral | 7.6 m** | same or shorter
| | (5 ft) | | device | (25 ft) | cable supplied
| | | | | | with peripheral
| | | | | | device. Last

| | | | | | device in daisy
| | | | | | chain must have
| | | | | | terminator (part
| | | | | | no. 15632316).
| | | | | |

| Nn/Aa | N/A | SERIAL | Undefined | 15 m | 25-pin connec-
| | ] | serial- | (50 ft) | tor, part no.

| | | | communication | | 10129658, with
| | | | device | | contact pins,

| | | | | | part no. 62013801
1 | | | | | or 62013802, mate
| | | | | | with SERIAL

| | | | | | connector.

| | | | | |

| N/A | N/a | VIDEO ouT | Undefined- | 150 m*** | 75-ohm coaxial
| ] | | video hardcopy | (500 ft) | cable is

] | | | unit or special | | recommended.

| | | | high-resolution | |

| | | | monitor | |

| | | | | I

|

|

|

|

|

|

e e e S —— — — — —— —— — — — — —— — —— ————— — ——————— —— —— —— — .
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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).

SELECTION SWITCHES

PROTECTIVE DOOR
(SHOWN OPEN)

TALK/DATA SWITCH

LEDS (6)

RESET SWITCH

BRIGHTNESS CONTROL
\——ON/OFF CIRCUIT BREAKER

KEYBOARD

Figure 2-1. External Controls and Indicators
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KEYBOARD

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

ON/OFF CIRCUIT BREAKER

Pressing the circuit breaker to ON does the following:

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

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

® Generates a loading of controlware from the selected
source

The crt filament requires approximately 45 seconds to warm up.

BRIGHTNESS CONTROL

This control adjusts video brightness.

TALK/DATA SWITCH
This slide switch has two functions:

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

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

RESET SWITCH

Pressing the RESET switch does the following:

® Resets most logic circuits
® Lights all six LEDs on operator panel

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

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

- 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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e 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.

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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Figure 2-2.
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NETWORK PARITY ODD/

leffective in timeshare
lor graphics mode.
|Setting switch to YES
|enables parity in com-
Imunications during thos
Imodes; setting switch t
:NO disables parity.
|For this switch to be
|leffective, PARITY NO/YE
|switch must be set to
|YES. Then this switch
|setting determines
|whether terminal uses
|ODD or EVEN parity in
|communications during

| timeshare or graphics
Imode.

NETWORK HALF/FULL (8) | This switch setting is

lonly effective in time-
| share or graphics mode.
[With switch in HALF
|position, keyboard data
|is displayed simultane-
lously as it is trans-
Imitted. 1In FULL
|position, keyboard data

TABLE 2-1. FUNCTION OF SWITCHES BEHIND DOOR
_ r — I -
SWITCH | FUNCTION | NOTES
| |
T [ T
NETWORK PARITY NO/YES |This switch is only |If timeshare

|
|
|
|
|
lor graphics |
Imode is run |
lonline with |
|Data Services |
e |network, |
olswitch must |
|be set to YES.]|
| |
|If timeshare |
Slor graphics |
Imode is run |
lonline with |
| Data Services |
|network, |
|switch must |
|be set to |
| EVEN. |
I |
| |
|If timeshare |
lor graphics |
Imode is run |
lonline with |
| Data Services |
|network, |
|switch must bel
|set to HALF |
|position. |



TABLE 2-1. FUNCTION OF SWITCHES BEHIND DOOR (CONTD)
e S
SWITCH | FUNCTION NOTES

Reserved (7)

LOUD/SOFT (6)

SKIP/KB&TP (5)

SKIP/TEST (4)

LOAD SOURCE HOST/LOCAL
(3),

LOAD SOURCE INT/EXT (2),

LOAD SOURCE NORM/SEL (1)

|

lis not displayed until
|it returns from host

| computer.

|Reserved for applica-
|tions use.

|

|

|

|Determines whether ter-
Iminal sounds a LOUD

lor SOFT alarm.
|
I
|
|

|For this switch to be
leffective, SKIP/TEST
| (4) switch must be set
l[to TEST. Setting of
| this switch then deter-

—_—————f——

|Unless other-
|wise assigned,
|set switch 7
|to the left or
;ON position.

|Conditions

| that cause
lalarm to

| sound varies
lwith appli-
‘cation.
|Resident
|diagnostics
lare described

| nance, sec-

Imines whether crt align-|tion 6.

|ment, keyboard, and

Itouchpanel tests (KB&TP) |

|are included in running
|diagnostics or are
|bypassed (SKIP).

|

|[When resident diagnos-
ltics are to be run
|during maintenance,
|[this switch is set to
| TEST. Resident diag-
Inostics then auto-
Imatically run after a
|power on or when RESET
|switch is pressed (if
|controlware is loaded,
| RESET may have to be
|pressed twice, each

| time for 3 seconds or
| Longer).

| These switches,

| together with the
|switches listed in

| table 2-2, determine
|the source and control-
|ware file that is
|accessed during loading.
| Table 2-2 defines the
|selections.

I
I
I
I
I
I
I
I
|
I
I
I
|
I
I
|
I
I
I
I
l
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
|
2

6~ T

e ————

| Resident
|diagnostics
lare described
|in Mainte-

| nance,
|tion 6.

sec-

|
|
|
|
|
|
|
|
|
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|in Mainte- |
|
|
|
|
|
I
|
I
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|

| Instructions

| for loading is]|
|contained in |
| startup proce-|
|dure in termi-|
Inal operator's]
|guide (refer |
|to preface forl
|publication |

_|number). |
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TABLE 2-2. LOAD SWITCH SELECTIONS

| LOAD SOURCE

| INTERNAL SWITCH SETTINGS**

| SWITCH SETTINGS |CONNECTED| | |

| HOST/ | INT/ | NORM/ | NETWORK* |

I
| LOCAL| EXT |_SEL | 1 s5-1 1 s5-2 | S5-3 | S5-4 | CONTROLWARE FILE AND SOURCE
I | | | I | | R ‘ - -
|HOST |X***|NORM |PLATO | oN | oN | X*** |X*** |File 0 from PLATO network
| | | | | | | | computer.
| | | | | | | I
HOST |X***|NORM |PLATO | OFF |oN | X*%* |X*** |File 1 from PLATO network
| | | | | | | |computer.
| | | | | | | |
HOST |X***|NORM |PLATO |oN | OFF | X*** |xX*** |File 2 from PLATO network
| | | | | | | | computer.
| | | | I | | |
HOST |X***|NORM |PLATO | OFF | OFF |X*%* |x*** |File 3 from PLATO network
| | I I | | I | computer.
| | | | I I | |
HOST |X***|NORM |Data | X%*** |x*** |ON | oN |File 0 from Data Services
| | | services | | | | |network computer.
| | | | | | | | :
HOST |X***|NORM |Data |X*%% |X*** |OFF |oN |File 1 from Data Services
| | | services | | | | |network computer.
| | | | | | | |
HOST |X***|NORM |Data |X***x |X*** |ON | OFF |File 2 from Data Services
| | | services | | | | |network computer.
| | | | | | | |
HOST |X***|NORM |Data | X*** |xX*** |OFF | OFF |File 3 from Data Services
| | | services | | | | |network computer.
LOCAL;EXT ENORM ‘Irrele— =x*** }X*** }X*** tx*** |File on flexible disk in
|vant | | | | |associated flexible disk
| | | I | I | ldrive.
| | | | | | | |
LOCAL|INT |NORM |Irrele- |X*** |Xx*** |x*** |x+** |File from optional ROM within
| | |vant | | | | | terminal.

| !
X %k IX***I SEL

|Relevant |Relevant upon|Relevant upon|With aid of displayed prompt,

| |if host |file-entry |file-entry |1load selection of flexible
|is |default if |default if |disk, host, or internal ROM
| selected |host is |host is |is made via keyboard or

| selected and |selected and |touchpanel. If host is se-
|terminal is |terminal is

|1lected, file number selection

|
| |connected to |connected to |is made either through key-
| |PLATO network|Data Services|board or through settings of
| ] | | network |s5-1/-2 or S5-3/-4 internal
| | | | | |switches by default.
| I | I | I I | ) ;
*Connected means that communications are established with network. 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.
***Y = either position.

e e e — — o — — — — — — — — — — — —— — — — — — ———— — — — — ———— —— — — — — —— —— ——— — —— — —— —— —— ——
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LIGHT-EMITTING DIODES (LEDS)

These LEDs on the operator panel serve two purposes:

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

When resident diagnostics are run, the indicators show

codes for detected errors. This is described in
Maintenance, section 6.

TABLE 2-3. MEANING OF LEDS DURING NORMAL OPERATION

LED MEANING WHEN LIT

IDTR (Data |Terminal is issuing Data Terminal Ready sig-
| Terminal Ready) |nal to internal/external modem.

|

IDSR (Data Set | Terminal is receiving Data Set Ready signal
Ready) |from internal/external modem.

RTS (Request to |Terminal is issuing Request to Send signal
S

end) |to internal/external modem.
|
RCV (Receive | Terminal is receiving data.
Data) |
|
| Terminal is transmitting data.
Data) }
ERR (Error) | Terminal has detected a parity error in

|
|
|
|
|
|
|
|
:XMT (Transmit
|
I
|
|
|
|
|

|received data or a loss of communications
|has occurred. Error condition is cleared
|lupon receipt of a retransmission, a power
loff/on, or a reset.

— — — — — — —— — — — — —— — —— —— — —— p——— S— — — — o——

INTERNAL CONTROLS AND INDICATORS

The following paragraphs describe the function of the controls

and ind

icators that are inside the terminal (figure 2-3). These

include the Communications Loopback switch; Refresh Memory Write

switch;
switche
control

Flood Screen switch; the S2, S5, and ROM selection
s; the display board controls; and the power-supply board
s and indicators.
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VIDEO BOARD

CONTROLLER
——  BOARD

POWER-SUPPLY BOARD
CONTROLS AND INDICATORS

DISPLAY BOARD CONTROLS

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)

FLOOD SCREEN SWITCH:
CENTER=OFF
LEFT/RIGHT =FLOOD scnséﬁﬂ\\\\\\\\

ROM SELECTION SWITCHES '
(ON OTHER SIDE OF
VIDEO BOARD)/

R

S5 SELECTION SWITCHES:

. $5-1 THROUGH S5-8

r— (BOTTOM TO TOP,
RESPECTIVELY)

CONTROLLER
BOARD

S2 SELECTION SWITCHES:
S2-1 THROUGH S2-10
(BOTTOM TO TOP,
RESPECTIVELY)

VIDEO
BOARD

03913

Figure 2-3. Internal Controls and Indicators
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COMMUNICATIONS LOOPBACK 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 1s (illuminate bits) or 0s (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 "lead" pencil to set rocker
switches. Graphite dust from the pencil
can cause a switch malfunction.

SELECTION SWITCH INFORMATION

CONTROLLER MODULE (NEAR BOARD)

8 POSITION SWITCH LOCATED AT CARD POSITION C-13

RECEIVE/ TRANSMIT RATE

é S5 & 75/ | 150/ | 300/ | 600/ | 1200/ [2400/] 1200/ EXT
75 | 150 | 300 | 600 | 1200 |2400] "75_ |cLock
B8PS | BPS | 8PS | BPS | BPS | BPS | BPS |INPUT
DEFAULT DATA RATE FOR OoN OFF - == = - - oN | oN [ oN | oN | off | ofFfF | oFF | oFF
ASCII COMMUNICATION NETWORK: - - = = - - = ON OFF - - ==~ - oN [ on [ ofFf JoFF | on [ oN | oFF | ofFfF
(SEE TABLE AT RIGHT} oN|[6 J]JoFF------ [ on [ oFF | oN | OFF | ON | OFF | oN | OFF
DEFAULT LOAD FILE NUMBER
FOR DATA SERVICES NETWORK: — - — — — — ~ - {°N [ajorr s LOAD FILE NUMBER
(SEE TABLE AT RIGHT) on[[3JloFr "~ o 0 ' [2 |3
DEFAULT LOAD FILE NUMBER FOR on|[2 JjorF — =~ < =] on | on |oFF | oFF
PLATO COMMUNICATION NETWORK: = — = - - — { =2
(SEE TABLE AT RIGHT) on [ JJoFF—~~~= >{ ON | OFF ] ON | OFF
VIDEO
10 POSITION SWITCH LOCATED AT CARD POSITION G-Il CONTROLLER MODULE
:_: s2 E . (FAR BOARD)
4 POSITION SWITCH
BYTES OF PROGRAM MEMORY: -~ =-== ===~ 16K 32K LOCATED AT CARD POSITION A-10
TOUCH PANEL PRESENT:--------------- no | [(S]f ves
LOOP ON DIAGNOSTIC TESTSi==~-==-=--=~~~ no| 8] ves TRANSMIT RATE |‘=A| |b=]
ASCII/PLATO TRANSMIT CHANNEL: - - - SECONDARY PRIMARY 75 | 120 |r1200 | EXT ROM_NOT ROM
cLoCk PRESENT PRESENT
=1 8PS | BPS | BPS [fNpgT oo,
TRANSMISSION RATE TO on|[5 ]foFF------ ON | OFF | X x
PLATO_COMMUNICATION NETWORK: ==~ - - -~ oN OFF - === = - X X | on | oFfF (Rom 1]
ABLE AT RIGHT) oN OFF - - oo —— o Ton Torr Torr [Rom 2]
=] n [Rom 3]
X=EITHER POSITION
ASCII/PLATO COMMUNICATIONS DTR:---- SWITCHED | [ 1 ]| consTANT

03915-1

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

SWITCH

FUNCTION

S2-1

S2-2

82-3’_4,-5

S2-6

S2-7

S2-8

S2-9

S2-10

55-1'-2,_3'—4

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

Not used.

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

Not used.

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

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

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

For 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.

If a file number is not entered through the key-
board, these switches designate the controlware
file that is accessed from the respective network
computer when loading from the host. Switches
S5-1 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.
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ASCII/PLATO COMM CONNECTOR SIGNALS AND PINS (CONTD)

d L000V6C9

Z2eTT-1/1°2T-1

TABLE 1-2.
COMM CONNECTOR SIGNAL DIRECTION |MINIMUM MINIMUM INTERNATIONAL
PIN IN RELATION VOLTAGE RS-232 INTERFACE EXTERNAL MODEM| EXTERNAL LONG |FRONT PANEL TABLE
NUMBER SIGNAL TO TERMINAL LEVEL PRIMARY CHANNEL|SEC. CHANNEL FOR PLATO ASCII MODEM| LINE |INDICATIONS NOTES
RJ1-24|Long Line Input 0 X 6
Receive Return
RJ1-25 |Not Used Open

Applicable Switch S2-7 set to S2-7 set to |S2-3 and S2-5 |S5-6, S5-~7 |S2-3,
Settings primary secondary set to on and S5-8 S2-4
S2-7 set to set for and
secondary proper - |s2-5
rcv/trans set
rate for
proper
tran
rate
TABLE NOTES:

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

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

8. 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 O V = 600 Baud.

Unique to long-line communications.

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 only! Refer to figure 3-8.

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

e 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.

O indicates an optional signal which may or may not be used depending on your application.

:] indicates pins jumpered together to operate in this mode.

o0 indicates that these leds light when the secondary channel is selected.

e All voltage levels referenced to pin 7 except 21-24 long line drivers and receivers.
@ A This signal may be supplied. If so, switches S2-3 and S2-4 must be set to "Off" position.

e * These signals may be supplied. Both must be supplied together and S5-6, S5-7 and S5-8 must be set to the "Off" position.







TABLE 2-4, FUNCTION OF INTERNAL SELECTION SWITCHES (CONTD)

I
SWITCH | FUNCTION
|
[
S5-5 |[Not used.
|
s$5-6,-7,-8 | Selects receive/transmit rates for ASCII network

|ware can override this selection.
| I
ROM SEL-1,-2,|Each of these switches indicate whether an
-3,-4 loptional 4K increment of ROM/EROM is installed.
| (Locations on video board for optional ROM/EROM
lare shown in Installation, section 3.)

I
|
I
I
|
I
|
= |communications. After loading occurs, control-
|
|
I
|
I
|

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

I I
PRIMARY | SECONDARY

ASCII/PLATO COMM

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

I | |
I I | |
| PIN NUMBER | SIGNAL | SELECTED | SELECTED |
I | | I |
| I | I |
| RJ1-2 | Primary Channel | Dynamic | Mark |
| | Transmit Data | | |
| | | | |
| RJ1-14 | Secondary Channel | Mark | Dynamic |
| | Transmit Data | | |
| | | | |
| RJ1-4 | Primary Channel | On* | Off |
| | Request to Send | | I
| | | | |
| RJ1-19 | Secondary Channel | Off | On* |
| | Request to Send | | |
| | | | |
| RJ1-5 | Primary Channel | Must be | Ignored |
| | Clear to Send | on to | |
| | | transmit | |
| | | | |
| RJ1-13 | Secondary Channel | Ignored | Must be |
| | Clear to Send | | on to |
| | | | transmit |
| | | | |
| |
| |
| |
| |

62940007 2-13



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:

e 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.

+55-V POTENTIOMETER —=]3

+55-V LED ——

+5-V POTENTIOMETER —=]¢
+5-V LED —&

+12-V LED

-5-V LED

-12-v LED

50/60-Hz SWITCH

03944

Figure 2-5, Power-Supply Board Controls and Indicators
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INSTALLATION AND CHECKOUT 3

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

NOTE

Metric hand tools are required to
service the terminal.

CRATING

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 1b) for the domestic unit,
and 24 kg (53 1b) for the international unit.

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

Control Data Corporation
Corporate Traffic
8100 34th Avenue South
Minneapolis, Minnesota 55440

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

l. 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.
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“L" BLOCKS —
BASE LEGS Y::\\\

NOTES
USE PREFABRICATED SHIPPING MATERIALS (CDC PART NUMBER 41038200) FOR PACKAGING.
INTERLOCK FOAM BASE LEGS WITH END FRAMES.
PLACE END FRAMES WITH BASE LEGS ON TERMINAL.
PLACE TERMINAL WITH END FRAME CUSHIONING INTO EXTERIOR CONTAINER.
LOCK "L" BLOCKS IN POSITION.
SECURE POWER CABLE IN SLIT OF END FRAME AS SHOWN.

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

END FRAME

L BLOCKS

ST
—

END FRAME
A /

BASE LEGS

\EXTERIOR CONTAINER

03457~

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
e Installing options
e 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.

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

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

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

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

b. Install an appropriate plug on cord and connect:
® Green/yellow wire to safety ground
® Brown wire to hot

® Blue wire to neutral

INSTALLING OPTIONS

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

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

2. Insert chips into D10 through D17 locations on video
board with dot or indentation at notched end of sockets.

NOTE

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

3. Reinstall video board in terminal per procedure 6.

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

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

6. Install RAM expansion identification label and FCO log in
area shown in figure 3-3.
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Figure 3-2. Video Board Locations for RAM Expansion

03604-1

Figure 3-3. Equipment Identification Label and FCO Log Placement

for Memory Expansion Options
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Installing ROM/EROM Expansion Option

The ROM/EROM expansion consists of from one to four 24-pin 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:

1.

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

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.

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

Reinstall video board in terminal per procedure 6.

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.

Install ROM/EROM expansion identification label and FCO
log in area shown in figure 3-3.
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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 (14-£ft)
cables (proper cable for facilities is connected later in
Installing Cabling), two PC boards, and the parts necessary for
installing the boards in the terminal. To install the boards,
refer to figure 3-5 and do the following:

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

forward.

2. Remove ac entry cover plate from entry panel.

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 modem is for PLATO network use only.
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MOUNTING AC ENTRY PANEL

AC ENTRY

/_COVER PLATE

GROUND SPRING
A\ MOUNTING

HARDWARE
%

2
/\_PC BOARD WITH

TELEPHONE JACKS(2)

N

FCO LOG

, SHIELD —
MODEM /

BOARD
J )

CABLE TIES AT
M

CONTROLLER
BOARD

STANDOFFS
(THREE PLACE

MODEM IDENTIFICATION
LABEL

MONITOR CHASSIS
MOUNTING SCREW

(USE AS GROUND) EXISTING EQUIPMENT

~ IDENTIFICATION LABEL
FCC CERTIFICATION LABEL

CABLE TIE

GREEN — —— TERMINALS ON
MODEM BOARD
RED — —
RED —

039:2-,

Figure 3-5, 1Internal 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).

62940007 3-9



_ OPERATOR PANEL
CABLE CLAMP

NOTE THAT CHASSIS

DOES NOT EXTEND UP

BEHIND THIS

MOUNTING HOLE
\_OPERATOR PANEL

CABLE

__MODEM BOARD

/ (COMPONENT SIDE OUT)

CRT
FRONT MOUNTING HOLES
(SEE MOUNTING DETAIL)
/
{ COPPER CLAD
N SIDE OF SHIELD
[ 3
N\ MONITOR CHASSIS
o) \/
LOCATION OF
STANDOFFS
COMPONENT/
SIDE
3

% o

/ X

% / §:*.:7)

N
_/O
CABLE TIE
(THREE PLACES)

P/N 94277400
MODEM BOARD /

STANDOFF
(FOUR PLACES) PRINTED CIRCUIT
SHIELD

COPPER CLAD SIDE

MODEM BOARD
MOUNTING DETAIL 03603~

MONITOR CHASSIS

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

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

INSTALLING CABLING

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

NOTE

The CDC 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 connect the terminal to an external modem, refer to
figure 3-7 and make applicable connections.
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TELEPHONE WITH

EXCLUSION KEY TERMINAL
CABLE PROVIDED
| WITH EXTERNAL
:\ MODEM »
A CABLE¥ [ ASCII/PLATO
l I__ COMM
MODEM
WITH DAA
f'i REAR-PANEL CONNECTOR
FCC-RU45
~—— TELEPHONE JACK
[~~~ TELEPHONE
I WALL JACK
03910-3
MODEM
TELEPHONE
" WALL JACK
TERMINAL
CABLE™
_ \\ ASCII/PLATO
COMM
AN N\
STANDARD'
ACOUSTIC 1
COUPLER REAR-PANEL CONNECTOR
. 03910-3
STANDARD ACOUSTIC COUPLER
MULTIBUTTON TELEPHONE
WITH EXCLUSION FUNCTION TERMINAL
|
cABLE* [ ascipLato
L_ COMM
WESTERN ELECTRIC

K REAR-PANEL CONNECTOR

_Y: 212A DATA SET

CABLE PROVIDED
WITH TELEPHONE

|~ TELEPHONE

WALL BOX » 03910-4

DATAPHONE

*32-m (10.5- ft) MODEM CABLE OR EQUIVALENT CABLE UP TO I5m (50ft) LONG

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

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

TELEPHONE

CABLE 51917907"

REAR-PANEL CONNECTORS

,/”WALLJACK
y
e

DIRECT CONNECTION

\X.
TELEPHONE
WALL BOX
— /M
CN701-A
ACOUSTIC
COUPLER

CORDFROM,//

TELEPHONE

1 00~

TERMINAL
LINE
PHONE
ASCII/PLATO
COMM
03910

CABLE 5I917911""

END WITHOUT PLUG. CONNECT RED WIRE TO DATA
RING (DR) AND GREEN WIRE TO DATA TIP(DT). LEAVE
YELLOW AND BLACK WIRES DISCONNECTED.

REAR-PANEL CONNECTORS

/-TELEPHONE

WALL BOX

COUPLED INTERNAL MODEM

[ 1 11~

. TERMINAL
LINE
PHONE
ASCII/PLATO
COMM
03910-5

AN

END WITHOUT PLUG. CONNECT RED
AND GREEN WIRES TO DEDICATED
TELEPHONE LINE, LEAVE YELLOW
AND BLACK WIRES DISCONNECTED.

DEDICATED LINE

RED WIRE GOES TO RING, GREEN TO TIP.

REAR-PANEL CONNECTORS

.*4.3-10 (14-ft) CABLE PROVIDED WITH INTERNAL MODEM

62940007

Figure 3-8.

CABLE 51917911 " f‘("n.ms TERMINAL
e
(]PHONE
ASCIl/PLATO
COMM
039i10-3

Communications Via Internal Modem



Communications Via Internal/External Modem

This type of arrangement is for alternate network operations.
When communicating with the PLATO network, the internal modem is
used; when communicating with an ASCII network, the external

modem is used.

Refer to figure 3-9 and make connections as

applicable.
TELEPHONE REAR-PANEL CONNECTORS
WALL JACK ('
B CABLE 51917907~ M e TERMINAL
H _
.
{|PHONE
coro FroM _"
TELEPHONE
ASCIl/PLATO
COMM
CABLE*
AN N\
STANDARD
ACOUSTIC g
COUPLER
03910~}

DIRECT CONNECTED INTERNAL MODEM

"AND STANDARD ACOUSTIC COUPLER

TELEPHONE
WALL BOX

END WITHOUT PLUG. CONNECT RED WIRE TO DATA
RING (DR) AND GREEN WIRE TO DATA TIP(DT). LEAVE
YELLOW AND BLACK WIRES DISCONNECTED.

CABLE
51917911 ¢ REAR-PANEL CONNECTORS
o [
CN70I-A pa TERMINAL
ACOUSTIC ~{ June
COUPLER evone
CABLE ™
N\ ASCII/PLATO
COMM
N N\
STANDARD
ACOUSTIC T
COUPLER
03910-5

COUPLED INTERNAL MODEM AND

STANDARD ACOUSTIC COUPLER

*32-m (10.5-ft) MODEM CABLE OR EQUIVALENT

CABLE UP TOISm (50ft) LONG

Figure 3-9.

(Sheet 1 of 2)

*
'4.3~m (14-ft) CABLE PROVIDED WITH INTERNAL MODEM

Communications Via Internal/External Modem -
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TELEPHONE REAR-PANEL CONNECTORS

o~ WALL JACK (
- CABLE 51917907 * L TERMINAL
=] ]__‘
—_|PHONE
corD FRoM_/"
TELEPHONE .
: CABLE [ {asci/pLato
I ‘_ COMM
WESTERN ELECTRIC
 212A DATAPHONE
H
CABLE PROVIDED
WITH TELEPHONE
MULTIBUTTON TELEPHONE
WITH EXCLUSION FUNCTION
03910-2

DIRECT CONNECTED INTERNAL MODEM
AND DATAPHONE

END WITHOUT PLUG. CONNECT RED WIRE TO DATA

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

TELEPHONE WITH

B e ONE WITH o YELLOW AND BLACK WIRES DISCONNECTED.
REAR-PANEL CONNECTORS
// CABLE xx [
: cNTOI-A | 51917911 g TERMINAL
‘i ACOUSTIC —{JuINE
( COUPLER
CIpHONE
A\ .
\ CABLE [ ] ASCII/PLATO
| _ L_ COMM
WESTERN ELECTRIC )
__\_C 212 A DATAPHONE
CABLE PROVIDED
\TELEPHONE WITH TELEPHONE
WALL BOX 03910-5
COUPLED INTERNAL MODEM
AND DATAPHONE
* 3.2-m(10.5-ft) MODEM CABLE OR EQUIVALENT *'4.3-m (14-ft) CABLE PROVIDED WITH INTERNAL MODEM

CABLE UP TO ISm (50ft) LONG

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:

CAUTION

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

l. Refer to decal inside hood for switch positions and set
S2 and S5 selection switches per table 3-1.
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4-CONDUCTOR, I5-m(50-ft) CABLE PROVIDED WITH TERMINAL TERMINAL
MULTIPLEXER. NO JUMPERS ARE TO BE INSTALLED AT TERMINAL END.

- /
-
[ 1
TERMINAL A - 1 ASCII/PLATO
MULTIPLEXER } L COMM
= |
B e B ! \
(3 : : REAR-PANEL CONNECTOR
AN : : Nl
A L————}TO OTHER
DEDICATED MODEM ——— — ——= FTERMINALS
TELEPHONE ] b -
LINE » 03910-4
MULTIPLEXER
4 -CONDUCTOR CABLE, UP TO 3000 m
(10 000 ft) LONG PROVIDED WITH PLATO SITE CONTROLLER.
NO JUMPERS ARE TO BE INSTALLED AT TERMINAL END.
PLATO SITE
CONTROLLER TERMINAL
- —— e — ——
'
1 ]
| -
] LONG-LINE L s~——— 7
| INTERFACE |- { ASCIl/PLATO
I T COMM
| - !
| | | ‘
] AA/\' ; [ \
R REAR-PANEL CONNECTOR
.
MODEM i
oL TO OTHER
DEDICATED Lo eemen
LINE 03910-4

DIRECT CONNECTION
WITH SITE CONTROLLER

*
MAXIMUMLENGTH FOR DATA RATES NOT EXCEEDING 1200 BPS

Figure 3-10. Communications Via Long-Line Receiver/Driver
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES

PLATO NETWORK COMMUNICATIONS

r
I
I
I

[
|
VIA [ VIA I VIA | ASCII NETWORK
INTERNAL | EXTERNAL | LONG | COMMUNICATIONS
SWITCH| MODEM | MODEM | LINE | VIA EXTERNAL MODEM
| | T |
S2-1 |Set to |For domestic|Setting is |For domestic units,
| CONSTANT lunits, set |irrelevant |set to CONSTANT.
| to CONSTANT. | |For international

| For inter-
Inational
lunits,
|setting
|depends on

| lunits, setting
|
I
I
|
| communica- |
|
|
|
|
|

|ldepends on commu-
Inications equipment
| (normally SWITCHED).

|tions

|equipment
| (normally
| SWITCHED).

S2-2 |Setting is |[Setting is |[Setting is |Setting is irrele-
|irrelevant |irrelevant |irrelevant |vant

S2-3, |Set accord- |Set accord- |Set accord-|Setting is irrele-
-4,-5 |ing to sub- |ing to sub- |ing to sub-|vant
|require- |require- |require-

Iments (nor- |ments (nor- |ments
Imally 120 Imally 1200 | (normally
|bps) |bps for 11200 bps)
|domestic |

lunits, |

|75 bps for |

| internation-|

lal units) }

S2-6 |Setting is |Setting is |Setting is |Setting is irrele-
|irrelevant |irrelevant |irrelevant |vant
| | | |
S2-7 |Setting is |If modem |Setting is |If modem uses secon-
|lirrelevant |uses secon- |irrelevant |dary channel for
|dary channel] | transmission (normal

| for trans- | for international

lunits), set to
| SECONDARY; if not,
|set to PRIMARY

|
Imission |
| (normal for |
|internation-|
|lal units), |
|set to |
ISECONDARY; ]
|if not, set |
| to PRIMARY |
|

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |scription |scription |scription |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
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TABLE 3-1.

SETTING S2 AND S5 SELECTION SWITCHES (CONTD)

PLATO NETWORK COMMUNICATIONS

VIA VIA VIA ASCII NETWORK
INTERNAL EXTERNAL LONG COMMUNICATIONS
SWITCH MODEM MODEM LINE VIA EXTERNAL MODEM
S2-8 Set to NO Set to NO Set to NO Set to NO
S2-9 Set to YES Set to YES Set to YES |[Set to YES
S2-10 |Set Set Set Set CC629-A/B units
CC629~A/B CC629-A/B CC629-A/B with RAM expansion
units with units with units with |installed and
RAM expan- RAM expan- RAM expan- |CC629-C/D units to
sion in- sion in- sion in- 32K. Set CC629-A/B
stalled and |stalled and |stalled and|units with 16K RAM
CC629-C/D CC629-C/D CC629-C/D to 16K.
units to units to units to
32K. Set 32K. Set 32K. Set
CC629-A/B CC629-A/B CC629-A/B
units with units with units with
16K RAM to 16K RAM to 16K RAM to
16K. 16K. 16K.
S5-1, |Set for file|Set for file|Set for Setting is irrele-
-2 to be used to be used file to be |vant
in sub- in sub- used in
scription. scription. subscrip-
If this in- |If this in tion. If
volves more |volves more |[this in-
than one, than one, volves
set for set for more than
file that file that one, set
will nor- will nor- for file
mally be mally be that will
used. used. normally
be used.
S5-3, |Setting is Setting is Setting is |Set for file that
-4 irrelevant irrelevant 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 to
Data Services net-
work, setting is
irrelevant.
S5-5 Setting is Setting is Setting is |Setting is irrele-
irrelevant irrelevant irrelevant |vant
62940007 E 3-19




TABLE 3-1.

SETTING S2 AND S5 SELECTION SWITCHES (CONTD)

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 Setting is {Set according to
~-7,-8 {irrelevant irrelevant irrelevant {subscription
requirements 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,

VIDEO
BOARD

verify that all four ROM SEL switches are set to ROM NOT
PRESENT position as shown on decal inside hood.

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

Figure 3-11.

"COMMUNICATIONS
LOOPBACK SWITCH:

LEFT=NORMAL OR OFF
RIGHT=TEST OR ON
(FOR SECONDARY CHANNEL ONLY)

CONTROLLER

. BOARD

03337-1

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

mal function.

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

SUBSCRIBED NETWORK

Reserved (7)

LOUD/SOFT (6)

SKIP/KB&TP (5)

SKIP/TEST (4)

See applica-
tions manual

Set for
desired level

of audio
alarm

Setting is
irrelevant -
effects run-
ning of
resident diag-
nostics during
maintenance

Set to SKIP
(disables
resident
diagnostics)

be run on subscrip-
tion, set to HALF

See applications
manual

Set for desired level
of audio alarm

Setting is
irrelevant - effects
running of resident
diagnostics during
maintenance

Set to SKIP (disables
resident diagnostics)

SWITCH PLATO DATA SERVICES OTHER
NETWORK PARITY|Setting is If timeshare or If network
NO/YES (10) |irrelevant graphics mode is to uses parity
be run on subscrip- in communica-
tion, set to YES tions, set to
YES; if not,
set to NO
NETWORK ODD/ Setting is If timeshare or If preceding
EVEN (9) irrelevant graphics mode is to listed switch
be run on subscrip- was set to
tion, set to EVEN YES, set this
switch for
type of
parity used.
Otherwise,
setting is
irrelevant
NETWORK HALF/ |Setting is If timeshare or If network
FULL (8) irrelevant graphics mode is to echoes data

back, set
to FULL; if
not, set to
HALF

See applica-
tions manual

Set for de-
sired level
of audio
alarm

Setting is
irrelevant -
effects run-
ning of
resident
diagnostics
during
maintenance

Set to SKIP

(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.

I
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THEORY OF OPERATION ' 4

‘%

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

Controller board

Video board

Optional modem/DAA board (PLATO network use only)
Operator panel

Touchpanel

Keyboard

Display monitor

Power supply board

0O0O0O0O0OO0OO0OO

TOUCH-
PANEL KEYBOARD

TELEPHONE
LINE _———
INTERFACE | | L

MODEM |

ASCII/PLATO [ | |(OPTION)
COMM INTERFACE L — _*™

TOUCHPANEL INTERFACE
LOGIC KEYBOARD INTERFACE
LOGIC

4

" <> ASCIT |,
M MM
u co DATA RATE
e RN
- “= ON INTERFACE LOGIC
COMM mTERFﬁgE comMm
LOGI

]
17)
o

SERIAL

PARALLEL
1/0

"ﬂ\'— o

>SERIAL 1/0 <>

PARALLEL - i
MEMORY Z80 MICROPROCESSOR
1/0 LoGIC INTERFACE

] LOGIC

@ OPERATOR
PANEL

MEMORY CONTROL LOGIC

4K JI6K | 16K | 16K | 32K RAM|VIDEO
EROM |EROM| RAM | RAM| REFRESH | LOGIC
(OPT) (OPI)

DISPLAY MONITOR

VIDEO

COMPOSITE [

AC ENTRY POWER SUPPLY

03333-2
% STANDARD ON CC629-C/D

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
e Lighting of LEDs on operator panel¥*
e Input of external and internal switch settings

e 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 NOP codes
or ASCII CR, LF, or slash (/) codes from the Data Services
network.

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

MICROPROCESSOR

The controlling microprocessor chip contains the necessary logic
to decode and execute 158 different instructions. In addition,
it automatically generates refresh cycles to rejuvenate the
dynamic program RAM on the video board. 1In a refresh cycle, the
microprocessor gates a count from 0 to 12739 on its address

bus and issues a refresh pulse which strobes that internal row
in each of the RAM chips. One of these cycles occur following
each op-code fetch, while the instruction is being decoded.

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

The fetching of instructions and the input/output involved in
their execution is done over an 8-bit bidirectional data bus.
The memory origin/destination or purpose of each data-bus
exchange is dictated by the output that the microprocessor
places on its 16-bit address bus. 1In addition, the microproces-
sSor 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.

62940007 4-3



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 7FFF;g. Between 0000 to OFFFj¢ and 4000 to 7FFFjg
address assignments are shared by both ROM and RAM (4000 to 7FFF;g¢
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

0000;6. This leads the microprocessor into the resident
diagnostic/loader program contained in addresses 0000

through 0FFFj¢ 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 0546
under Input/Output Functions.

0 When the resident program relinquishes control to the
controlware loaded in RAM, an instruction selecting RAM

is made via output 00;¢ 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 miéroprocessor con-
trol all operations of the terminal except the refresh of dis-

played data.
information over the data bus.
identified by the code on the address bus and the specified
direction in which the exchange is to occur.

These exchanges transfer data, control, and status
The purpose of each exchange 1is

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

TABLE 4-1 INPUT/OUTPUT FUNCTIONS

HEX
ADDRESS BUS *

T 6 5 43 210 CODE 1/0 FUNCTION ‘
[XIXl0lololololol 00 | I |Read maintenance and load |
N O I O A N N | | switches , |
IXIXlolololololO| 0O | O |Load maintenance register |
IXIxXlolololololl] oO1 | T |Read keyboard data |
IX|xX|olofol0l0O}1] oO1 | O |Load PLATO transmitter lower bits |
|XIXl0]0jo|0l1|0] 02 | I |Read touchpanel data |
IXIXlolololol1l0] 02 | O |Load PLATO transmitter upper bits |
|X|x|o0lojolol1ll1] O3 | T |IRead lower ID |
IX1xXlolo0lo0l0l1l1] 03 | O |Bulk write/erase and |
[ TR N N B B | | video enable/disable |
IX|xlololol1ll0]l0] 04 | I |Read upper ID |
[XIx|ololol1l]|ol0| 04 | O |Load interrupt mask |
IXIxXlolojol1llol1]l 05 | T |Read internal switches |
IXIxXlololol1l]0l1] 05 | O |Miscellaneous control I
IX|xXjolofol1l1l0l 06 | I |Read communication |
1 N Y N I I I | | switches and status |
IxXx|xXlo0lolol1ll1]l0] o066 | O |Load ASCII communication |
1 T Y O B B | | data rates |
|IX1xXlolojol1l1l1l 07 | T J|Read controller status |
IXIx|o0l0]jol1j1l1}l oO7 | O |Load serial I/O data rate |
IXIX|0lO|1IXIXIX|I o8 | I |Read PLATO communication data |
IXIX|0]1]XIX|0l0] 10 | T |Read ASCII communication |
N T A R O O A | | data |
[XIX1011IXIX|0|l0]l 10 | O |Load ASCII communication data |
[XIX]ol1llxXIX|0ol1l 11 | I |Read ASCII communication status |
[XIxX]0ol1lxXIX|Ool1l 11 | O |Load ASCII communication control |
IXIXlo|l1IXIXl1l0] 12 | T |Read serial I/O data |
[XIXlol1lxixfi1lol 12 | O |Load serial I/0 data |
IXIxXjol1ixixi1l1l 13 | T |Read serial I/O status |
[XIXfolrlxixi1i1f 13 | O |Load serial I/0 control |
IXIX|1lylylylylyl 2y,3Yy | I |lInput from parallel channel |
IXIxl1lylylylylyl 2y,3y | 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]
I |
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Input 0034 - 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 0076

SWITCH

(Loop on Diagnostic Tests)

| | I |
| BIT | | SETTING INDICATION |
| | | |
| [ T |
| 0 | LOAD SOURCE NORM/SEL | 0 = NORM, 1 = SEL |
| | | |
| 1 | LOAD SOURCE INT/EXT | 0 = INT, 1 = EXT |
| | | |
| 2 | LOAD SOURCE HOST/LOCAL | 0 = HOST, 1 = LOCAL |
| | | |
| 3 | SKIP/TEST | 0 = SKIP, 1 = TEST |
| | | |
| 4 | SKIP/KB & TP | 0 =SKIP, 1 = KB & TP |
| | | |
| 5 | Internal S2-10 | 0 = 16K, 1 = 32K |
| | (Bytes of Program Memory) | |
| | | |
| 6 | Internal S2-9 | 0 =NO, 1 = YES |
] | (Touchpanel Present) | |
| | | |
| 7 | Internal S2-8 } 0 = NO, 1 = YES %
| |

| | | |

Output 0034 - Load Maintenance Register

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

| T

| BIT | MEANING

| |

| |

|l 0 | 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 0.

| |

| 1 | During resident diagnostics, this bit drives XMT (Trans-
| | mit Data) LED on operator panel. Loading a 0 lights the
| | LED. During other operations, the LED is driven by

| | the respective terminal/modem interface signal. During
| | a power on or reset, the bit is a 0.

I I

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

| I

| 3 | Same operation as bit 1, but drives RTS (Request to

I | Send) LED.

I | '

| 4 | Same operation as bit 1, but drives DSR (Data Set

| | Ready) LED.

| |

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

| |

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

| | a 0.

I |

| 7 | This bit signifies the type memory selected by the

I | program. Loading a 0 selects ROM; loading a 1 selects
| | RAM. During a power on or reset, the bit is a 0.

| |

Input 0l;¢ - Read Keyboard Data

Input 0l;4 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 0l;4 - Load PLATO Transmitter Lower Bits

Output 0l;¢ loads 5 bits of data from the microprocessor in a
13-bit Shlgt 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 0274, and no transmission

occurs until those upper bits are loaded.

Output 0l;¢ and output 02;¢g are only performed when the PLATO
transmitter is inactive, that is, a PLATO communications-request
status/interrupt is present.

Input 02;¢ - Read Touchpanel Data

Input 02;¢ 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 00005 to 11113
(F16). The X columns sequentially run from 0 to Fjg, left to
right. The Y rows sequentially run from 0 to Fjg, bottom to top.

This data is only valid when a touchpanel data-ready status/
interrupﬁ,is present.

Output 0274 - Load PLATO Transmitter Upper Bits

Output 02;¢ loads 6 bits of data from the microprocessor in

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

| DATA BIT 7 T 6 T 5 T 4 T3 T2 TT1I To0o |
| TOUCH PANEL DATA | X8 [ X4 [ X2 T XTI T ¥8 T ¥4 T Y21 Y1 |
[ I |
I X COLUMN | Y ROW R

Figure 4-2. Data Bus Word for Input 0234
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Input 0345 - 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 0336 - 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

X = Either 1 or O

| |

| DATA BITS | OPERATION

| 2 I 1 0 |

| | |

| 0 | 0 | X | Disable video

| | | |

| 0 | 1 | X | Enable video

| | | |

| 1 | 0 | 0 | Bulk erase and disable video

| | | |

: 1 1 0 | 1 | Bulk write and disable video
| |

| 1 | 1 | 0 | Bulk erase and enable video

| I | |

| 1 | 1 | 1 | Bulk write and enable video

| | | |

|

|

I

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

This function with data bit 2 a 0 and data bit 1 a 1 reenables
video to the monitor and to the VIDEO OUT interface (if previ-
ously disabled) without affecting display memory contents.
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This function with data bit 2 a 1 initiates a hardware write or
erase of the complete display memory. The state of data bit 0
determines whether all 1ls are written, giving a completely illu-
minated display (when video is not disabled), or all 0s 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 04,4 - Read Upper ID

This function does the same operation as input 0374 except the
upper 8 bits are transferred.

Output 04;¢ - Load Interrupt Mask

Output 043¢ loads the 8 bits from the microprocessor into the
interrupt mask register. Each of these eight bits is associated
with one of the interrupt conditions monitored by the mask
register. If the associated bit in the mask register is a 1,
the incoming interrupt is allowed to pass and reach the micro-
processor, otherwise it is blocked.

Each interrupt reaching the microprocessor generates an inter-
rupt vector defining its level (interrupt trap address). 1If
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 | (DATA BIT) | (HEXADECIMAL CODE) |
| | |
| | [ T T
|0 (Highest) | PLATO comm-ready | 7 | 00
| | status** | |
| | | |
11 | PLATO comm-request | 4 | 02
| | status** | |
| | | |
|2 | Keyboard data-ready | 6 | 04
| | status** | |
| | | |
13 | Touchpanel data-readyl 5 | 06
: istatus** | |

| |
|4 |I/0 timeout status** | 0 | 08
| | | |
4-10
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TABLE 4-5. MASKED INTERRUPT CONDITIONS (CONTD)

I
INTERRUPT MASK| INTERRUPT VECTOR

PRIORITY*

|
|
| SOURCE
|

0A

(%))

| Short interval - pro-
Ivides an interrupt
|every 833 microsec-
londs when not masked
|

| External interrupt -
| peripheral connected |
|to PARALLEL interfacel
:has data to exchange |
7 (Lowest) |Long interval - pro-
|vides an interrupt
levery 17.5 ms when
Inot masked

*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.

[

)]

oC

OE

w
—_—_——,— e, e ———_———

**Status conditions are described later under input 07;¢.

(DATA BIT) |(HEXADECIMAL CODE)

Input 0534 - Read Internal Switches

This function inputs an 8-bit word to the microprocessor that
indicates the settings of the S5-1 through S5-8 switches on the
controller board (figure 4-2.1). The setting of S5-1 is indi-
cated by data bit 0, S5-2 by data bit 1, S5-3 by data bit 2,
etc. The state of the bits indicate switch positions, with 0
indicating an ON position and 1 indicating an OFF position. The
state of bit 4 representing S5-5 has no significance.

RECEIVE/TRANSMIT RATE

S5 75/ | 150/ | 300/ | 600/ | 1200/ [2400/] 1200/ EXT
75 | 150 | 300 | 600 | 1200 | 2400| 75 [cLoCk
BPS | BPS | BPS | BPS | BPS | BPS | BPS |INPUT
DEFAULT DATA RATE FOR ON OFF - = = = - - ON | ON | ON | ON | OFF | OFF | OFF | OFF
ASCII COMMUNICATION NETWORK: - - - = = = = ¢ ON OFF - = == - - ON | ON | OFF | OFF | ON | ON | OFF | OFF
(SEE TABLE AT RIGHT) oN|[6 JjoFF------ oN | oFf | oN | off | oN | oFF | oN | OFF
5
DEFAULT LOAD FILE NUMBER LOAD FILE NUMBER
FOR DATA SERVICES NETWORK: - - = = = = - = {ON L4 JJOFF ~
(SEE TABLE AT RIGHT) oN|[3]JoFFs "~L |0 12 |3
DEFAULT LOAD FILE NUMBER FOR oN |2 ]JoFF = ==~ < =] on | on |oFF [oFfF
PLATO COMMUNICATION NETWORK: - - — — = = { -
(SEE TABLE AT RIGHT) oN|[CT]JoFF - - - ~= >[ ON | OFF | ON | OFF

03915
Figure 4-2.1 Significance of S5 Switches
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Output 053¢ - Miscellaneous Control

Output 053¢ 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 05,4

| 1 |
| DATA BIT| CONTROL DESCRIPTION |
| | |
| | |
| 0 |1 = Sound alarm, 0 = do not sound alarm [
| | |
| 1 |1 = Reset I/O timeout status/interrupt, |
| | 0 = do not reset |
| | |
| 2 |1 = Set hardware flag, 0 = clear hardware flag |
| | |
| 3 ]1 = Select PLATO communication circuits, 0 = do not |
| | select |
I | |
| 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 |
| | I

Data Bit 0 (Alarm) - The output function with bit 0 set to 1
triggers a 80-ms audible tone. 1If 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/0 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 07;4), 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 053¢ which initiated it.

Input 0636 - Read Communication Switches and Status

This function inputs an 8-bit word that indicates the settings
of seven switches and the status of the Data Set Ready signal of
the SERIAL interface. Table 4-7 defines the word.
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TABLE 4-7. DATA BUS WORD FOR INPUT 063¢

|present, 1 = present

I
BITI SWITCH % SETTING INDICATION OR MEANING
I |
0 |Switch 7 on |Reserved for applications use. See
| |operator panel |applications manual
| |
1 |NETWORK HALF/FULL {0 = HALF, 1 = FULL
|
2 |Internal S2-1 |0 = SWITCHED, 1 = CONSTANT
| (ASCII/PLATO Com- |
| |munications DTR) |
I | I
3 |TALK/DATA |0 = TALK, 1 = DATA
I I
4 |NETWORK PARITY 0 = ODD, 1 = EVEN
| ODD/EVEN
| | |
| 5 |NETWORK PARITY 0 = NO, 1 = YES
=~ |NO/YES
|
! 6 |Internal S2-6 None
| 7 - | Indicates whether Data Set Ready signal
|
I
I

|
|
|
{ |is present on SERIAL interface. O = not
|

Output 063¢ - Load ASCII Communication Data Rates

This output, in conjunction with output 1llj;4, 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 1lljg, Unless
reselected by controlware, the resultant rates match the selec-
tion made by internal switches S5-6, -7, and -8.
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TABLE 4-8.

ASCII RECEIVE DATA RATE SELECTION

DATA BITS RECEIVE DATA RATE (BPS)
WHEN
7 6 5 Z80A-SI0/2 CLOCK MODE IS:
DIVIDE BY 16 |DIVIDE BY 32|DIVIDE BY 64

1 ]

1 |1 1o | 19200 | 9 600 | 4 800
I I I I I

1 10 11 | 9 600 | 4 800 | 2 400
I I I I I

1 o 10 | 4 800 | 2 400 | 1 200
I I I I I

o |1 11 | 2 400 | 1 200 | 600
| I | I I

o |1 1o | 1 200 | 600 | 300
I I I I I

o o |1 | 600 | 300 | 150
I | I I I

o Lo | o | 300 | 150 | 75
I I I I |

1 |1 | 1 |EXT RCV CLK*|EXT RCV CLK*|EXT RCV CLK*
I I I

16

32

64

*External receive clock must be input to ASCII/
PLATO COMM connector (RJ1-17) using an RS-232-C
compatible signal.

Note: The Z80A-SIO/2 communications controller may
also be operated in a divide-by-1 mode with
an external receive clock providing the
external clock and receive data are bit
synchronized.
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I
I
I
|
|
I
!
|
|
|
|
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

>
|

15



TABLE 4-9.

ASCIT TRANSMIT DATA RATE SELECTION

— — — —— —— — — —— — — — —— —— — — — ——— — — — — —————————————

DATA BITS TRANSMIT DATA RATES (BPS)
WHEN
s 3 . Z80A-SI0/2 CLOCK MODE 1IS:
DIVIDE BY 16|DIVIDE BY 32|[DIVIDE BY 64
1 T'1T 1o 19 200 9 600 47800
I I | I I
1 1o |1 | 9 600 | 4 800 | 2 400
I I I I |
1. 10 o0 | 4 800 | 2 400 | 1 200
| I | I I
o |1 11 1 2 400 | 1200 | 600
I I I | |
o |1 |0 | 1200 | 600 | 300
I | | | I
o 1o |1 | 600 | 300 | 150
I I I | I
o 1o o0 | 300 | 150 | 75
I I I | I
1 |1 | 1 |EXT XMT CLK* |EXT XMT CLK*|EXT XMT CLK*
I I |

16

32

64

*External transmit clock must be input to ASCII/
PLATO COMM connector (RJ1-15) using an RS-232-C

compatible signal.

Note:

The Z80A-SIO/2 communications controller may
also be operated in a divide-by-1 mode with
an external transmit clock.

— — —— — — — — —— — — — — — — — —— ——— — — — — — —— o—

Input 076 - Read Controller Status

Input 074¢

faces to the microprocessor.

transfers status information from different inter-

Table 4-10 defines this word.
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TABLE 4-10. DATA BUS WORD FOR INPUT 07)¢

r
|
I
I

BIT

MEANING

|

|

|

|

| 0 | 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
| Iwhich sets upon power on and is controlled by microproces-
= :sor through output 05;¢.

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

| |data to transmit.

I |

| 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

% :holding X/Y-coordinate data.

|

|

|

|

|

|

|

|

|

|

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

6 | RESET switch - this bit is a 0 while RESET switch is
|pressed.
|

7 |Bulk busy - during a bulk write/erase operation, this bit
lgoes to a 1.

— ——— — — ——— — S—— — — — — — —— — — —— _—— — — — ——— —— — —— — — — — —

Output 07;¢ - Load Serial I/0 Data Rate
Output 0736 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.

e Data bits 1, 2, 3, and 4 are not used.
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e Data bits 5, 6, and 7, in conjunction with output 13,4,
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 1376. Table 4-11 lists the
rate selection.

TABLE 4-11. SERIAL INTERFACE DATA RATE SELECTION

DATA BITS TRANSMIT DATA RATES (BPS)
AND
A 3 ) Z80A-SIO/2 CLOCK MODE
DIVIDE BY 16[DIVIDE BY 32][DIVIDE BY 64
l'1 11 11 | 19200 | 9 600 | 4 800 I
I I | I | I I
I 1 } 1 ; 0 : 9 600 { 4 800 I 2 400 {
I 1 : 0 I 1 { 4 800 { 2 400 | 1 200 }
I
1 1o | o | 2 400 | 1 200 I 600 |
I I [ I I I |
l o 11 |1 ; 1 200 : 600 | 300 I
| | I I I
o |1 { 0 I 600 : 300 | 150 I
I I | I
o 1o I 1 1 300 | 150 | 75 |
I | | I | I I
o o | o | 150 | 75 | 37.5 |
I I I I I I I

Input 0836 - Read PLATO Communication Data

Input 08;¢ 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 1034 - Read ASCII Communication Data

This function inputs data received from the ASCII network. The
ASCII receiver is in channel A of the Z80-SI0O/2 chip.
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Output 1074 - Load ASCII Communication Data

Output 103¢ loads 8 bits of data from the microprocessor in a
buffer register for transmission to the ASCII network. This
register and the register that serializes the transmit data are
in channel A of the Z280-SI0/2 chip.

Input 1136 - Read ASCII Communication Status

Input 1l;¢ transfers 8 bits of status from channel A of the
Z80-SI0/2 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 1lljg with data bits 2, 1, and 0 set to
000 or 001, respectively, followed by an input 1l;¢.

Output 1134 - 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 1lljg with input 11j¢ 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 1llj¢ contains

the binary register number in data bits 2, 1, and 0. The second
output 1l;¢ 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 1274 - Read Serial I/O Data

Input 1234 transfers the data received from the SERIAL inter-
face. The receiver for the SERIAL interface is in channel B of
the Z80-SI10/2 chip.

Output 123 - Load Serial I/O Data

Output 12376 loads 8 bits of data into a buffer register in
channel B of the Z80-SI0O/2 chip for transmission on the SERIAL
interface.
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Input 13;¢ - Read Serial I/O Status

- This function preceded by an output 13;¢ accesses status from
channel B of the Z80-S5I0/2 the same as input 1l3¢ accesses
status from channel A. Channel B, however, contains one more
status register than channel A, This register is numbered
status register 2. -

Output 13;¢ - Load Serial I/O Control

This function loads control information in channel B of the
Z80-SIO/2 the same as output 1ll;g loads channel A. Channel B,
however, contains eight control registers that are numbered 0
through 7.

Input 2Y/3Y;4 - 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/3Y;g - Output to Parallel Channel

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

PLATO COMMUNICATION CIRCUITS

The following paragraphs describe the PLATO receiver and PLATO
transmitter.

PLATO Receiver

The PLATO receiver operates asynchrondusly at 1200 bps and
assembles the 21-bit words from the PLATO network for transfer
to the microprocessor. The receiver begins operation when an

>
I

20 62940007



output 05;¢ 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.

A
? K
A SHIFT DIRECTION T
T Y
— ---SPACEOR1*
19118117 16]15]14[13|12] 11 |10|09|08|07]06|05/04]{03{02]| 01|00 :
R ---MARKORO™
. 20 BITS
‘ I WORD=21 BITS
NOMINAL 833 ps BIT DURATION
*NONCONVENTIONAL BIT POLARITY 03336-4

Figure 4-3. PLATO Receive Word Format

Word Assembly

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 0814, the next 7 bits
are clocked in the shift register and the process is repeated.

Three input 083 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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INCOMING 21-BIT WORD
s|io|s|17|16]15|14|13| 12|11 | 10|09|08|07|06|05|04[03|02| O1 |00 SERIAL

S
oara | E|S [19]18[17]16]15]14

B
“lzlelslalal2]i]o
FIRST BYTE

CLi3|12| 11 |10]|09l08|07

7(6|5(4|3(2]|1 {0
SECOND BYTE

DATA
BUS

patal ‘R 06{05|04|03(02{ 0l |00

PS17le(5(a|3|2]|1]0
THIRD BYTE 03338~/

Figure 4-4. Receive PLATO Word Transfer

PLATO Transmitter

Like the PLATO receiver, the PLATO transmitter is enabled and
interconnected with the selected interface when an output 0534
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 0ljg that loads the lower 5 bits in

a shift register, and an output 02;¢ that loads the upper

6 bits in a second shift register (gigure 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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DATA BUS BITS

0OA
7lels5(al3|2]1 [o|ower
BITS
DATA BUS BITS RED
derer| 706 [5]a 3 ]2 1 o e
BITS
\—-—V._J
IGNORED
out=—] s |10 |0o]os|07|0s|0s|0403]02| 0100
\ \
START STOP 03338-1

Figure 4-5. Transmit PLATO Word Transfer

Word Formatting

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

Z"
? R s '
A T
R T 0
T Y P o _spaceoro*
$ 110|09/08|07106|05|04{03[02|01 |00
1 O —— —MARKOR 1 ®
b= I"neITsS —
| WORD= I3BITS NEXT—
* 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 1lj4. 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 11;. determines
whether the channel receive/transmit rates are f/l, 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 1lljg.

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 10;¢ transfers
the word from the buffer to the microprocessor.

LEAST SIGNIFICANT MOST SIGNIFICANT DATA BIT
DATA BIT AS SEEN BY RECEIVER (MAY
BE THAT OR BE PARITY BIT
THAT PROGRAM CHECKS)
143
MARKING LINE START 0 | 6 7 STOP ! MARKING LINE
)]
WITH AN EXTERNAL RECEIVE AT LEAST

CLOCK, DATA IS SAMPLED ON
THE FALLING EDGE OF THE
4029-2 CLOCK (RJI-17)

ONE BIT TIME

Figure 4-7. ASCII Receiver Word Format
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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 10;34. 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).

LEAST SIGNIFICANT MOST SIGNIFICANT DATA BIT
DATA BIT AS SEEN BY TRANSMITTER (MAY
BE THAT OR BE PARITY BIT
THAT PROGRAM GENERATES)
MARKING LINE START 0] ! 6 7 sTOP lMARKING LINE
b)) ‘
WITH AN EXTERNAL TRANSMIT | BIT

CLOCK, TRANSITIONS OCCUR
ON THE RISING EDGE OF THE
4029-2 CLOCK (RJI-15)

Figure 4-8. ASCII Transmitter Word Format

SERIAL INTERFACE CIRCUITS

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-SI0/2 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:

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

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

e 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/3Y;¢ and output

2Y/3Y16 and occur in bit-parallel fashion. The following
paragraphs describe the interface signals and timing involved in
these exchanges.

Interface Signals

The signal definitions for the PARALLEL interface are as follows:

e 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.
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® External Read - When active, this control signal from the
terminal indicates that the device defined by the Address
Lines is to place the requested information on the Data
Lines. Only at this time can the device turn on its data
line drivers.

® External Ready - When active, this signal from the
addressed device indicates that the I/0 exchange
initiated by the terminal has been completed (data was
received by the device during an output or placed on the
Data Lines by the device during an input).

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

Timing

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

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

Output Exchange

An output 2Y/3Y16 places the data and address code from the
microprocessor on the Data and Address Lines (shown by the
drivers going from tristate floating to bipolar state). Fifty
nanoseconds later, the interface circuits drop the External
Write signal active low. At this time, the devices on the
interface start sampling the address code.
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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/3Y;¢, 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/0 timeout status/interrupt to inform the microprocessor
that the exchange was not completed.
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Figure 4-10.
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Figure 4-11. External Input/Output Timing with Device
Not Ready (Timeout)

Input Exchange

An input 2Y/3Y;¢ 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.

FFFF 1§ ——————————— e — — — = — — — —
DISPLAY
RAM REFRESH
MEMORY
8000:6 r_ - -
TFFFlg——er — — — — 9 - -
i OPTIONAL 1 1 OPTIONAL
' ROM*x | ! RAM*#®%
4000,—L — ——\- - '-7- -
------ )
I
3FFF,g - |
i PROGRAM
RAM RErI [ MEMORY

. /)"'\'"“'

OFFF ¢

ROM * RAM
0000,¢ - -

* CONTAINS RESIDENT DIAGNOTIC/LOADER PROGRAM

**EXPANDABLE IN 4K INCREMENTS TO A TOTAL
OF 16K FOR ADDITIONAL RESIDENT PROGRAMS _ 03357-3

% % ¥ STANDARD ON CC629-C/D
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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Figure 4-13. Refresh-Memory/Display Relationship

® 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.

e The lowest refresh-memory address (8000j4) corresponds to
the upper-left corner of the displayable area (column O,
line 0); and the highest address (FFFFj;g) 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:

e 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.

WHITE————————— ————
VIDEO
BLACK-——-
SYNC—————— - e
tst]tol | tvi tp2
T
tLINE
tgL = SYNC WIDTH = 2,998 uSEC
tp) = SYNC/VIDEO DELAY= 2.998 uSEC
ty_= VIDEO FIELD =21.248 uSEC
tpp= VIDEO/SYNCDELAY = 1.972 uSEC
tUINE =29.216 vSEC (34.23 KHZ)

03358

Figure 4-14. Scan Line Timing (Composite Video Signal)
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Figure 4-15. Frame Timing (Composite Video Signal)

OPTIONAL MODEM/DAA BOARD (PLATO NETWORK USE ONLY)

The internal modem/DAA (data-access arrangement) board is only
applicable for PLATO network communications and is selected for
operation through microprocessor output 05;¢. 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:

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

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

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

The operator panel consists of a printed-circuit board that is
mounted behind the bezel/keyboard cover. Attached to the board
are: the audible alarm, RESET switch, TALK/DATA switch, six
LEDs, and the ten selection switches that are behind the protec-
tive door. Program access to the setting of switches on the
board occurs via microprocessor inputs 0035 and 061g. Out-

put 00;¢ controls the LEDs when they are under microprocessor
control, and output 053¢ controls the alarm.

TOUCHPANEL

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

The touchpanel-interface logic operates basically as follows.
The upper 4 outputs of an initially free-running 8-bit counter
are fed into a 1-of-16 decoder, which sequentially drives each
column (X) signal line to a logical low while leaving the others
high. During the excitation of each column signal line, the
lower 4 outputs of the counter are used, via a 1l6-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 0276

e Enables the counter to continue scanning after the input
026 by the microprocessor
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KEYBOARD

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

A counter in the keyboard-interface circuits outputs counts that
are equal to the unshifted codes assigned to keys. The keyboard
decodes this output and indicates the state of the corresponding
key via a Strobe signal. 1If 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

e 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 0ljg

® Enable the counter to continue counting after the input

0l;6 by the microprocessor
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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 vV 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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DIAGRAMS 5

.

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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SR RS-232 INPUT CHANNEL A o (N
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G HeB
LN g HEA 2 Tex £
246K 15 NR 53
15 plg ] 8 a
o
1 9 YWHL o B2 400 o
<
Wi 2a3s oL
LINLG g - Z
126k =S e
1R 1 a=
l g L nd
. 22
s Q-
3]0 11ss L1 npe 02
TN H3 6 12 co 1758 20
R 11 bc H3B N
c
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- -DISPLAY HEN ¥R 08-15 12N e haos B3 RIS (T g
(E 1 ! L
T s
o |10
107 ERy—-DISPLAY WEN ¥R 00-01 cIe -y , 3
ans N8 MRUG 57 g
W 12 4 |crs
" @
NOTE:
/B\ CONTROL BLOCK INPUTS ARE SHONN ONLY ONCE, BUT ARE CONNECTED
IDENTICALLY TO WUX LOCATED AT E17 & FI7.
Loc
ey oy e e WU MR
TROSS
REF NO loe
o ] 4 0 <




+8B
100 g ;——
100 0 +REQ_LATCHED
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MA INTENANCE 6

e

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: '
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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. 1In 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:

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 553¢ (010101013) code in all available
memory locations.

® Writing/reading AAjg (101010105) code in all available
memory locations.

e 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.

e First byte flag is set.
® Start bit is present.

® Character ready status is present.

ASCII Communications and SERIAL-Interface Communications Tests

These tests check that the control and status lines of the
ASCII-communication logic and SERIAL-interface logic are func-
tioning properly and that each set of circuits can receive and
transmit data correctly at 9600 bps, using an internal loopback
feature. The following conditions are tested:

® Character request status present.

® '‘Character read status present.
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CRT Alignment, Touchpanel, and Keyboard Tests

This section consists of three test segments. These are an
alignment pattern, a touchpanel test, and a keyboard test.

The alignment pattern consists of four lines outlining the
screen border with two diagonal lines intersecting at screen
center. This pattern is used to check for correct crt alignment
and touchpanel installation.

The touchpanel has 256 touch-sensitive areas. Touching any one
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 1ls and short bars for
binary 0s, 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:

1.

2.

3.

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
keytops.

Bafix Germicidal Cleaner (Hysan)
Tide Detergent (2% in Hy50 solution)
Joy Detergent (1% in H,0 solution)
Formula 409 Household cleaner
Windex with Ammonia

Harmful examples of agents not to be
used are:

Gasoline

Carbon tetracloride

Acetone

MEK (Methyl-ethyl-ketone)

Methanol (wood alcohol)

Ethanol (grain alcohol in concen-
trated form)

Gun cleaner (Hoppe's #9)

Freon (except freon #12)

Iodine

Liquid bleach

Dust keyboard with soft-bristled brush.

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.

Wipe exterior of the terminal using a damp lint-free
cloth. ‘

Reapply terminal power (procedure 1) and verify correct display
alignment as follows:

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 locklng in
adjustment slugs of the display board.

e Chip removal tool part number 87365900 for removing
l4-pin and 16-pin integrated-circuit chips from boards.

® Silicone adhesive part number 51004063 for glueing yoke
centering rings.

MOS CIRCUIT HANDLING PRECAUTIONS

The controller and video boards contain a number of MOS (metal-
oxide semiconductor) integrated circuits. The MOS circuits are
susceptible to irreparable damage if they are exposed to exces-
sive static electricity and thus require special handling.
Follow the precautions listed here at all times when handling
either board.

e 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. 1In 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 INDICATES FOOTNOTE
SYMPTOM/QUESTION (NOTES ARE LISTED ON
LAST PAGE OF SAM
RESPONSE FOR QUESTION OF sam

BEING ASKED — |

STEP NUMBERS
(USED FOR IDENTIFICATION N
PURPOSES ONLY)

SAM 4271 62947918

This SAM assui\:s power is applied and circuit breaker CBl does
I\t trip.

PATH TO FOLLOW FOR YES Blank screen (no video or raster) CONTRAST and
RESPONSE TO FIRST T INTENSITY controls have no effect?

OUESTION 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
TAKEN

ACTION

Run auto tests (enter B4200). If unable to
establish communication, check I/O connectors,

reseat/replace attachment card. If problem
persists call for assistance.

007 Check for loose internal cable connections.
% 2 2 Check for correct seating of applications

FIRST ACTION TO BE

PERFORMED IN THIS ———— :::::  module.
COLUMN 009 S 3 Replace applications module (para 3.3).
UNDERL‘NE INDICATES 010 S 6 g 41 Replace logic/power supply board (para 3.4).

THE LAST OF A NUMER-
ICAL SEQUENCE OF —_
ACTIONS IN A GIVEN
COLUMN

01l = : : 2 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 (JS5 pin 6).

SECOND ACTION TO BE

PERFORMED IN THIS
COLUMN —]

Check fuse F3 (3.0 A fast blow).
Check for open CONTRAST control (para 3.13.2).
Check 30 V Return Faston connector (J5 pin 2).

INDICATES SAMIS CON— ———_|
TINUED ON PAGE 2,
COLUMN A

VISUAL DISPLAY/CONTROL PROBLEMS SAM 4271-1

03388

Figure 6-1. Example of a SAM
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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.

SPEED INDEX
TERMINAL
TROUBLESHOOTING PROCEDURES AND
INFORMATION REFERENCE FIGURES

SAMs

START___

01642-35

Figure 6-2. Organization of SAMs and Corrective
Maintenance Procedures
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WARNING

LETHAL VOLTAGES EXIST IN THE CRT MONITOR
ASSEMBLY. USE EXTREME CAUTION WHEN PER-
FORMING INTERNAL ADJUSTMENTS OR SEVERE
PERSONAL INJURY OR LOSS OF LIFE MAY
RESULT.

CAUTION

MANY OF THE INTEGRATED CIRCUITS USED IN
THIS TERMINAL ARE MOS TYPE THAT CAN BE
DESTROYED BY STATIC ELECTRICITY. ALWAYS
OBSERVE THE RULES FOR HANDLING MOS CIR-
CUITS AS DESCRIBED EARLIER IN THIS
SECTION.

NOTE

TO AVOID REVERSED CABLE CONNECTIONS, REFER
TO FIGURES 6-11 AND 6-12 WHEN MAKING CON-
NECTIONS TO VIDEO AND CONTROLLER BOARDS.






SAM 1-1
SAM 1 - POWER-ON PROBLEMS

Assumptions: SKIP/TEST switch behind protective door is in SKIP

position to bypass resident diagnostics and terminal power cord
is connected to a live power outlet.

001 N Y Building circuit breaker for power outlet remains set
when terminal ON/OFF circuit breaker is pressed to ON?

002 Terminal ON/OFF circuit breaker remains set when

pressed to ON?
003 Y A message appears on screen after approximately
| 45 seconds.
I
1

004 Power on occurred successfully. Run resident diag-

nostics (procedure 2).

005 Turn BRIGHTNESS control clockwise to check that it

is not set too low.

Y

|

I

N

I

I

I

|

I

1

|

I
006 2 Verify that power cord is securely seated in recepta-

} cle on ac entry panel.
007 ? Remove hood (procedure 3) and check cabling for loose
l
4
I
I
I
I
I
|
I
I
I
I
I

connections.

008 Check LEDs on power supply board (figure 6-17) and do

the following as applicable:

—— —— — —— — — — ——— — — — vy —— oty S — s St et

e If all five LEDs are 1lit, check/adjust power
supply voltages (procedure 9) to make sure they
are correct. If any voltages are bad, go to
SAM 3 (Bad Power Supply Voltages).

® If none are 1lit, go to step 010 in this SAM and
isolate open in ac=-entry circuits.

— e e o e e e e e i e s i S (e i, S e e S e e, S e e s (D) e

@ If only the +55-V LED is 1lit, go to SAM 3
(Bad Power Supply Voltages).

I 1] ® 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.

AN—————

I
|
I
I
I
3
.

O WN—————
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010

011

I W

jJov— =0

Remove

SAM 1-2

If all LEDs are unlit on power supply board, Isolate
open in ac-entry circuits as follows:

a.

b.

Press ON/OFF circuit breaker to OFF and disconnect
power cord from outlet.

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.

Disconnect power cord from ac entry panel recepta-
cle and check continuity of power cord. Replace
if open.

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).

If terminal is a domestic unit, replace ON/OFF

circuit breaker (procedure 12). If terminal is an

international unit, replace ON/OFF circuit breaker
(procedure 12) and stepdown transformer (proce-
dure 11) one at a time.

hood (procedure 3) and isolate short as follows:

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.

Disconnect power cable from BJ3 on video board and
board-edge connector from monitor display board.

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).

62940007



A
1
|
|
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

012 1
I
I
|

013 2
I
I
I
I
I
I

014 3

62940007

SAM 1-3

retry. If breaker trips, replace stepdown trans-
former (procedure 1l1l); if not, replace power
supply board.

c. Press breaker to OFF. On video board, reconnect
power cable to BJ3 and disconnect cable from BJl.

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 to OFF. Reconnect cables to con-
troller board as follows to see which one makes
breaker trip. Press breaker to OFF while making

connections.
Reconnect | Replace if Breaker Trips
AJ2 I Keyboard assembly (procedure 13)
AJ3 'I Touchpanel (procedure 20)
AJ4 I Operator panel (procedure 14)
~AJ5 I Internal modem board (procedure 21)

Remove hood (procedure 3) and check blue and brown
ac-entry wiring from power cord receptacle to ON/OFF cir-
cuit breaker for a short.

Disconnect power cord from outlet. 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, and that no continuity
exists between terminals with different colored wires.

If not, replace line filter (procedure 11).

Replace power cord.

6-13/6-14






SAM 2 - NO RASTER

Assumptions:

SAM 2-1

All LEDs are 1lit 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

003

004
005

006

N
|
I
|
|
|
|
|
|
|
I
|
I
I
I
|
I
[
|
I
I
I
I
I
I
|
|
I
I
|
I
I
I
|
I
I
|
I

007 |
!
2
B

B N e e e e e —— ——————————— e —

62940007

Y
I
|
N
|
|
I
I
I
I
I
|
|
|
I
|
|
I
|
|
|
|
I
|
I
I
|
I
|
I
|
|
I
I
I
I
I
I
I
I
2
C

+55 +1.10 V present at fuse on display board (for

ground, use ground side of C35 shown in figure 6-18).

Y
I
N
|
|
I
|
I
I
|
|
|
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
|
|
|
I
|
|
|
2
D

LED 1lit on display board (figure 6-8)?

¥ CRT filament 1it?

1
|
| a.
|
|
| b.
|
|
| c.
|
|
|
|
|
| d.
|
I
|
|
|
|
|
2
|
|
|
|
|
|
|
|
3
|
2
E

Check BRIGHTNESS control as follows:

Press ON/OFF circuit breaker to OFF and
disconnect power cord from outlet.

Disconnect board-edge connector from dis-
play board.

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).

Set meter to X1000 setting and check that
meter reads 0 ohm when BRIGHTNESS control
is turned in one direction, and that resis-
tance steadily increases to 100 kilohms
when it is fully turned in opposite direc-
tion. If not, replace BRIGHTNESS control
(procedure 16).

With power off, check seating of the following
connections:

® Lead from flyback transformer on display

board to doubler/bleeder assembly (above
and left of display board)

® Yoke connector at S02 of display board

Replace doubler/bleeder assembly (procedure 19).
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SAM 2-2

008 Press ON/OFF breaker to OFF. Wait 60 seconds for
crt to bleed off power and check seating of

socket at end of crt.

009 Replace display board (procedure 18).

lW—N———— s — = T
lM—h—————rmn

010 Replace matched yoke/crt (procedure 18).

| ———————— e ()

011 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 18).

b. If LED does come on, replace Voltage doubler/bleeder
(procedure 19).

012 Check seating of cable leading from power supply board

to board-edge connector on display board.

013 Do +55-V adjustment (procedure 9). If unable to

adjust, replace power supply board (procedure 10).

A
1
!
|
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

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 supply
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?
|

002 | N Y +5 +0.25 V present across C78 on controller board
Il I | (figure 6-16)?
11
003 | | NY -12 +0.60 V present across C79 on controller board
Il 1 1 | (figure 6-16)?
I O
004 | | | NY +12 +0.60 V present across C66 on video board
Il 11 I | (figure 6-19)?
I I I
005 | | I | NY -5 +0.25 V present across C83 on video board
' 11111 (figure 6-19)2?
I T I I
006 | | I | | NY +55 +1.10 V present at fuse on display board
l 111 1 1 | (for ground, use ground side of C35 shown in
Il 111111 figure 6-18).
I O N N B B
007 1 | I I | | 1 Power supply voltages are OK.
| T O I
008 | I 11 1 1 1If fuse is blown, go to SAM 2 (No Raster).
I T I I
009 | 11 1 1 2 If not yet done, do +55-V adjustment (procedure 9).
[ I I I
010 | | I I I 3 Replace power supply board (procedure 10).
| T O
011 | | I 11 If voltage is more negative then tolerance,
| 1 1 | | replace power supply board (procedure 10).
53322
A BCDE
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- 012

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.

013 Isolate load fault as follows:

W = = — —— ) — = I

a. Press breaker to OFF and reconnect power cable to
BJ3. Disconnect cable from BJ1l 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).

to OFF and reconnect cable to BJ1l. Disconnect
modem cable from AJ5 on controller board.

d. Press breaker to ON and measure again across C83
on video board. If voltage is bad, replace con-
troller board (procedure 7). If voltage remains
good, replace internal modem board (procedure 21).

014

D

1

|

I

I

|

I

I

|

|

|

I

I

|

|

I

I

|

|

|

I

|

: c. If an internal modem is installed, press breaker

I

|

|

|

|

:

1 1If voltage is greater than tolerance, replace power
| supply board (procedure 10).

I

015 2 1If 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
| fault. :

|
3

016 Isolate load fauit as follows:

a. Press breaker to OFF and reconnect power cable to
BJ3. Disconnect cable from BJ1l 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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017

018

019

020

021
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SAM 3-3

c. If an internal modem is installed, press breaker
to OFF and reconnect cable to BJ1l. Disconnect
modem cable from AJS5 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 AJ1l 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 AJ1l. 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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SAM 3-4

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 +5 +0.25 V at pin 9
of loose end of power cable (pin 6 is ground). If volt-
age is bad and cannot be adjusted, replace power supply
(procedure 10). If voltage is now good, proceed to next
step and isolate load fault.

Isolate load fault by doing the following. After
faulty module is replaced, do +5-V adjustment (proce-
dure 9) with all cabling connected.

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 AJl.
Disconnect cables from AJ2, AJ3, AJ4, and AJS5 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 | Replace if +5 V Goes Bad
AJ2 = Keyboard assembly (procedure 13)
AJ3 } Touchpanel (procedure 20)
AJ4 : Operator panel (procedure 14)
AJS5 . { Internal modem board (procedure 21)
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SAM 3-5

024 1 Do the following as applicable:

62940007

e If all five LEDs are unlit, go to SAM 1 (Power-On

Problems). :

If only the +55-V LED is lit (figure 6-17), insert
adjustment tool through +5-V access hole in monitor
chassis. Adjust +5-V potentiometer and check whether
other four 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 N All LEDs on operator panel light and stay on after
| | releasing RESET switch?
I

002 | Y N No LEDs on operator panel light when RESET switch is
| | | pressed.
I

003 | | YN Only some LEDs on operator panel light when RESET
| 1 I | switch is pressed?
|

004 | | | YN Error 01 or 02 occurred?
T I I |

005 ‘ = = : ? ? Error 03 occurred?

006 | I 1 1 | YN Error 04 occurred?
I T I I

007 | 1 1 1 1 | YN Error 05 occurred?
[ O T Y A I A

008 | I Il 1 I | YN SKIP/TEST switch in TEST position and
Il 111 11 1 1 | RESET switch pressed for 3 seconds or
Il 11 11111 | 1longer several times but diagnostics do
l 11 1 11 111 not start (LEDs on operator panel do not
' 1T 1T 1T 11 111 cycle on and off)?
R A T Y T E O I

009 | | I'l 11 | | YN SKIP/KB&TP switch in KB&TP position but
Il 1T 111111 11 alignment pattern does not appear?
I T T Y I Y A A I

010 I I 1111 I 11 YN Absence of response when any key is
It 1t rtiP 11111 | pressed?
[ T Y Y T O A I

o011 I I 1111111 1 YN Absence of response when a
I 11111111 1 11 particular key is pressed?
N Y T Y T O T N B I

012 = I } | I-{ : } | | YN Wrong binary code shown for a key?

(. 11 P

013 I I 1 111111 1 11 YN Touchpanel test does not cause
1T 1111111111 1 | video inversion or operates
Frt1r 1ttt vttt 111l incorrectly?
Frrrrrrr e e

o14 | IV 1 111111111 YN Diagnostic hangs and/or alarm
'ttt rt1r 1111111 sounds constantly?
[ O T T T Y Y T A I O A I

oas |t Lt 1 11111111 11 Problem not covered. Call for
I Y T T O O Y T T N A assistance
3 3333332222222
ABCDEFGHIJOKLMN
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017
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019
020
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022

023

024

025

026

027

028
029
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I
1
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
2
I
I
I
3
I
I
I
4

Jw—— N ————— e ———— e e — —— — e Y

—————————————————— R

SAM 4-2

Replace video board (procedure 6).

Iv—r ==

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.

N ————— X

Replace controller board (procedure 6) and
touchpanel (procedure 20) one at a time until
condition is corrected.

Ih————— e

Replace keyboard assembly (procedure 13) and con-
troller board (procedure 7) one at a time until
condition is corrected.

Replace corresponding keyswitch (procedure 13).

Hold "0" key down and press RESET switch for 3 seconds
to rerun diagnostics. When alignment pattern appears,
release "0" key. If a keyswitch is shorted, its
binary code appears on screen. Replace indicated key-
switch (procedure 13).

Remove hood (procedure 3) and check that keyboard
cable is secure at AJ2 on controller board

Replace keyboard assembly (procedure 13) and con-
troller board (procedure 7) one at a time until

"condition is corrected.

Turn BRIGHTNESS control clockwise to check that it is
not set too low.

Remove hood (procedure 3) and check that all five LEDs
are lit on power supply board (figure 6-17). If not,
go to SAM 3 (Bad Power Supply Voltages),.

If no raster (illumination) appears with BRIGHTNESS

control turned fully clockwise, go to SAM 2 (No
Raster).

Go to SAM 5 (Video Problems).

Remove hood (procedure 3) and check internal cable
" connections. Make sure connections are secure and that
cables to video and controller boards are connected cor-
rectly. Figures 6-11 and 6-12 show proper pin alignment.
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|
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2

SAM CRT4-3

Check LEDs on power supply board (fig-

ure 6-17). If all five LEDs are 1lit,
check/adjust power supply voltages
(procedure 9) to verify they are correct.
If any voltages are bad or any of the five
LEDs are unlit, go to SAM 3 (Bad Power
Supply Voltages).

IW_———_—'—"N—N m

G

1

|

I

|

|

|

|

|

|

|

| Replace the following items one at a time
: until condition is corrected:
|
|
|
|
|
|
I
1
|
|
2

a. EROM chip on video board that contains
resident firmware program (procedure 8)

b. Controller board (procedure 7)
c. Video board (procedure 6)

Replace Z80A-SIO/2 chip on controller board
(procedure 8).

“.g———————-——————-———-—-————_’_J o

Replace controller board (procedure 7).
Second indication in LEDs identifies in which RAM
chip error occurred (figure 6-4). Replace corre-
sponding RAM chip on video board (procedure 8).
Check power supply voltages (procedure 9). If any
voltages are bad, go to SAM 3 (Bad Power Supply
Voltages).

Replace video board (procedure 6).

Replace controller board (procedure 7).

Replace LED(s) that did not light (procedure 15).
Then rerun resident diagnostics.

Remove hood (procedure 3) and check internal cable
connections.

Check power supply voltages (procedure 9). If any
voltages are bad, go to SAM 3 (Bad Power Supply
Voltages).

Replace operator panel (procedure 14).

Replace controller board (procedure 7).

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?
||
002 | Y N Display tilted or way undersize?
P
003 | | Y N Display rolls vertically?
I
004 | | | YN Pattern distorted or jittering?
[ I I
005 | | I | YN Pattern off center or unsymmetrical?
| I I I I
006 ‘ : : : : T ? Display resolution poor?
007 1 I I I 1 | YN Pattern has extra video?
| R I N O O I I
008 | I I I 1 111 Problem not covered. Call for assistance.
[ T I O I I
009 { { { } { { 1 Replace video board (procedure 6).
010 | | I I | 1 Adjust FOCUS potentiometer (procedure 4). If
Il 11 | | | FOCUS and BRIGHTNESS have little affect, adjust
Il 1 11 1 | VIDEO GAIN potentiometer per procedure 4 to
Il 11 1 I | check if it is set too far clockwise.
| T N A I
011 | 1 1 |1 | 2 Replace monitor display board (procedure 18).
| T T I O I ' '
012 | I 1 1 | 3 Replace matched yoke/crt (procedure 18).
| T O I
013 | I I | 1 Perform video adjustments (procedure 4). If
Il 1 1 1 | display is not correct after those adjustments,
Il 1 1 I | adjust yoke centering rings (procedure 5), then
Il 1 1 1 1 repeat video adjustments.
I O T
014 | | | | 2 Replace monitor display board (procedure 18).
I I O
I I I
2222
ABCD
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SAM 5-2

015 Perform video adjustments (procedure 4).

016 Replace monitor display board (procedure 18).

lW—N——FU

017 Replace video board (procedure 6).

018 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).

019 Adjust VERTICAL FREQ potentiometer (procedure 4).

020 Replace monitor display board (procedure 18).

—_————————,—, e — W
ISs—w—N—-———p———————F 0

021 Replace video board (procedure 6).

A

1

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

:
022 ; 1l 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.
|
|
|
|
|
|
|
|
|
|
|
1
|
|
2

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 Remove hood (procedure 3) and check cable connection at

BJ2 on video board.

024 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. 74505 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
Services

attempted from the PLATO network computer or the Data
network computer.

Instructions: Refer to terminal operator's guide (preface lists
publication number) and follow the applicable startup procedure.

001
002

003
004
005

006
007

N
I
Y
I
|
I
|
|
|
|
|
|
|
|
I
|
I
008 1
|
|
2
B

62940007

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.

HOST NOT CONNECTED displayed?

N LOADING FILE 00 displayed constantly?

|

NO REPLY displayed and XMT LED flashes every 3 or 4
seconds?

NO REPLY displayed and XMT LED flashes only
occasionally?

HOST LOADING FAILURE momentarily displayed or
nothing displayed?

N TERMINAL READY displayed, but cannot sign on?

Press RESET switch for 3 seconds or longer and

N
|
|

Y
|
|
|
|
I
|
|
|
|
1
| retry load.
|
2

D

Y
|
|
| N
| |
| |
| Y N

| | |

| I

| | Y

| |

| ] | 1 Problem not covered. Call for assistance.
| [

1 11

| | 1

| ||

2 2 2

C E F



009

010

011

012

013

014
015

016

6-30
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SAM 6-2

F

1

|

| If loading message shows block 0 loading and
| then NO REPLY appears, verify that valid file
| number is being used. Controlware file

| number(s) are given in the requirements for
| the network subscription. If file number is
| wrong and is not being entered through key-
| board, remove hood (procedure 3) and change
| settings of the appropriate pair of S5-1/-2 or
| 85-3/-4 switches on controller board (switch
% settings are shown on decal inside hood).

|

|

|

|

|

I

|

|
1

Verify that terminal is being connected to an
active network and that host computer is
operational.

Check power supply voltages (procedure 9). If
any voltages are bad, go to SAM 3 (Bad Power
Supply Voltages).

Replace controller board (procedure 7).

_s—_———_ - ————— N — g

lu———— N ———N————— —— — — — — — T

If internal modem is being used, replace internal
modem board (procedure 21).

B C
11
||
| 2
Il
1
||
|1
bl
.
I
Lol
1
Il
23
I
bl
I
I 1
I
b
bl
I
I
| 4
I
I
35

Replace controller board (procedure 7).

Verify that telephone connection is with an active
network, or if connection is direct, that connected
equipment is active.

If terminal has internal modem or is an international .
unit, check that TALK/DATA switch is in applicable posi-
tion for communications:

® 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 S2-1 is set for
switched Data Terminal Ready signal, TALK/DATA switch
must be set to DATA position after making telephone
connection with system. If switch S2-1 is set for
constant Data Terminal Ready signal, position of
TALK/DATA switch is irrelevant.
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017

018

019

020

021

lo—m——_y——————— g —————— Ul —— b —— W — DN P

022

62940007

CRT 6-3

Check communication cabling and verify that connections
are secure,

If DTR (Data Terminal Ready) LED on operator panel is not
lit, replace controller board (procedure 7).

If internal modem is being used, remove hood (procedure 3)
and check that red stripe on modem-board cable is pointing
down and that cable is securely connected to AJ5 on con-
troller board. Also check that wires from telephone-jack
board are correctly connected to terminals on modem board
(labeling on boards show correct connections).

If an external modem is being used, it should issue Data
Set Ready and detect a carrier after telephone connection
is made. 1If 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:

e 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

002

003
004

005

006

007

008

PN e e
WN———— I ——— e — W e e N e e e e (= —

62940007

Autoload or select load attempted from ROM and ROM
LOADING FAILURE displayed?

N Autoload or select load attempted from flexible disk
| drive and DISK LOADING FAILURE displayed?
I

1l Problem not covered. Call for assistance.

Press RESET switch for 3 seconds or longer and retry
load.

Verify that flexible disk is correctly installed in
disk drive (refer to flexible disk drive hardware
maintenance manual, publication number is listed in
preface).

If another controlware flexible disk is available,
install in disk drive and retry loading.

Check that all cabling connections between terminal and
peripherals are secure and that a terminator is on last
device.

If disk drive does not move heads during load attempt,
run its resident diagnostics to check whether it is
operational (refer to flexible disk drive hardware
maintenance manual).



SAM 7-2

009 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.

010 Replace controller board (procedure 7).

011

lJo—gy—————o— =

Refer to flexible disk drive hardware maintenance manual
and troubleshoot disk drive.

012 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).

013 Replace ROM/EROM expansion chips on video board
(procedure 8).

s———————— N —————— — —— — = ]

014 Replace video board (procedure 6) and controller board

(procedure 7) one at a time.

6-34 62940007



SAM

Assumptions:

SAM 8-1

8 - PARALLEL INTERFACE PROBLEMS

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
002
003

004

005

006

007

008

Y
|

N
|
| N
| 1
| 1
||
[
||
I
.
I
.
|1
||
||
I
| 2
I
I
I
| 3
|

1

W—————— N —— — K

Terminator installed on last device?

More than one device connected to PARALLEL interface?

Check that all cable connections between terminal and
device(s) are secure. ‘

Try to isolate problem by disconnecting peripheral
devices one at a time and rerunning tests. Start

with last device in daisy chain and be sure to
reposition terminator on new last device. Refer to
applicable hardware maintenance manual if a peripheral
device is found to be at fault.

Replace controller board (procedure 7).

Substitute a like peripheral device and rerun tests. If
no error occurs, refer to applicable hardware mainte-

nance manual and troubleshoot faulty peripheral device.

Replace controller board (procedure 7).

Install a terminator (part number 15632316) on last device

and rerun tests.

62940007
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Procedure 1 - Turning Terminal On/OFF

Apply power to terminal before powering on connected peripherals.

To apply power to terminal:

1. Verify that power cord is plugged into site outlet.

2. Press ON side of ON/OFF circuit breaker at lower-right
side of terminal.

3. Adjust BRIGHTNESS control for desired viewing intensity.

To remove power from the terminal:
1. Press OFF side of ON/OFF circuit breaker.

2. If making parts replacement, disconnect power cord from
site outlet.

Procedure 2 - Executing Resident Diagnostics

NOTE

This procedure assumes that internal
switch S2-8 is set in NO position, so
diagnostic tests do not loop. Also,
it assumes that internal switch S2-10
is set to 32K position unless terminal
CC629-A/B has 16K standard RAM and RAM
expansion is not installed in which
case S2-10 is set to 16K position. 1If
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:
CAUTION

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

62940007 E 6-37



e SKIP/TEST switch to TEST.

e 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:

e If only these two tests are run and no error is
detected, the LEDs on operator panel cycle on and off
and a display briefly appears with every other matrix
element lit. Then terminal attempts to load control—
ware from the 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 80;¢ to the code value.

The displayed representation uses long bars for binary
ls and short bars for binary Os, with the bottom bar
being the lowest order bit. For example, the repre-
sentation for the 5734 code of w is interpreted as
follows:
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QJL\&ngéL)&EquLMLEA@JL)&lj{JL?&E/X

NG >——00 Ol 02 03 04 05 06 07 08 09

2C 2E 71 77 65 72 74 79 75 69 6F 70 /3&
» r,: 7 /' 7 \?/ \T/ /’\/ 7 A7 [ [ [ | <7 R
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60
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02298-!
Figure 6-3. Keyboard Codes and Legends
Bit 7- |
Bit 6--- |
Bit 5- | '
Bit 4--- |-- = 01010111y = 573¢
Bit 3- |
Bit 2--- |
Bit 1--- |
Bit 0---_ |
® To end the crt alignment, touchpanel, and keyboard
tests, hold SHIFT key down and press STOP key. Termi-
nal then attempts to load from the selected load
source.

4. If alarm sounds, do as follows:

a. Decode error code shown in LEDs. Error codes are:

Error

RCV XMT ERR Code Type of Error

Off Off Lit 01 Memory error writing/reading 5516

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.
causes a second indication to appear in LEDs.
inital error code was 01 or 02,

This also

If

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

I X = LIT l
IINITIALl—r‘ﬁTEI‘R"IYI’EI MEANING OF SECOND INDICATION |
| ERROR |T|S|ITICIM|R] (RECORD AND PASS THIS INFORMATION |
| CODE |R|R|S|VIT|R] ON WHEN RETURNING FAULTY MODULE) |
: 03 {-‘—:-%-‘—{—=Problem on A-00, A-07, or PMA-0 line. {
: 03 %-‘-:—1—=—=X=Problem on A-01, A-08, or PMA-1 line. }
: 03 } = : 1 ‘X}—}Problem on A-02, A-09, or PMA-2 line. :
: 03 : = : : ‘XinProblem on A-03, A-10, or PMA-3 line. :
: 03 : { : %Xt l =Prob1em on A-04, A-11, or PMA-4 line. {
: 03 : : : ‘X% :x;Problem on A-05, A-12, or PMA-5 line. :
l 03 : : : =X= } }Problem on A-06, A-13, or PMA-6 line. :
{ 03 ! ‘ : %X} %X}Problem on A-00, A-07, or PMA-0 line. =
i 03 { l : { I : ;Problem on A-00, A-07, or PMA-0 line. {
| 03 : : : : : =X=Prob1em on‘A-Ol, A-08, or PMA-1 line. :
: 03 ! {X: ‘ = : =Prob1em on A-02, A-09, or PMA-2 line. =
: 03 : ‘X} ‘ } {X{ Problem on A-03, A-10, or PMA-3 line. =
{ 03 { =X= =x= : l Problem on A-04, A-11, or PMA-4 line. :
: 03 ‘ ‘X} %X{ :X=Problem on A-05, A-12, or PMA-5 line. {
: 03 : ‘x} {X‘ : =Prob1em on A-06, A-13, or PMA-6 line. :
: 03 % %X{ {Xg {X}Problem on A-00, A-07, or PMA-0 line. :
: 03 ’=X‘—:—‘-=—=-}Problem on A-00, A-07, or DMA-5 line. :
: 03 :X{ : = : {X:Problem on A-01, A-08, or DMA-6 line. :
| I T |
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TABLE 6-1. SECOND INDICATIONS FOR ERRORS 03, 04, AND 05 (CONTD)

I [ X = LIT | I
| INITIAL|D|D|RIRIX|E] MEANING OF SECOND INDICATION |
| ERROR |T|S|TICIMIR] (RECORD AND PASS THIS INFORMATION |
| CODE IRIR|S|VITI|R] ON WHEN RETURNING FAULTY MODULE) |
| IR |
| 03 |X|-1-1-1X]-|Problem on A-02, A-10, or DMA-0 line. |
| I I O I |
% 03 }x|-| |-1X|X|Problem on A-03, A-11, or DMA-1 line. |
O T I I I |

| 03 |X|I=]-1X]-]-|Problem on A-04, A-12, or DMA-2 line. |
| 1 T T O I |
| 03 | X|I-]-1X|-1X|Problem on A-05, A-13, or DMA-3 line. |
| I T A I I |
| 03 [ XI-1-1X|X|-|Problem on A-06, A-14, or DMA-4 line. |
| O T T B I |
| 03 |XI-1-1X|X|X|Problem on A-00, A-07, or DMA-5 line. |
| I T T R O |
| 03 | X|X|-l-1-]l-1Problem on A-00, A-07, or DMA-5 line. |
| I T A I |
l 03 {X}X‘—:—l-leProblem on A-01, A-08, or DMA-6 line. |
I |

| 03 | XIX|-|-1X|-|Problem on A-02, A-10, or DMA-0 line. |
| [ O O I I l
| 03 |X|X|-|-1X|X|Problem on A-03, A-11, or DMA-1 line. |
| [ T O I |
| 03 IXIX|-|X|-|-1Problem on A-04, A-12, or DMA-2 line. |
[ I T T O I I |
| 03 |X|X|-|X|-|X|Problem on A-05, A-13, or DMA-3 line. |
| I O O O |
| 03 |X1X|-1X|X|-|Problem on A-06, A-14, or DMA-4 line. |
| [ T O I |
| 03 IXIX|-|X|X|X|Problem on A-00, A-07, or DMA-5 line. |
| [ T T T I I : |
| 04 |-1=-1-1-1-1XINo character-request status. |
| N O I O I |
| 04 |-1-1-1-1X]-ICharacter request dropped after output of |
| ' 11 111 llower bits. |
| N I T T I I |
| 04 |-l-1-1-1X|X|Character request present after output of |
| I I I I I | lupper bits. |
| [ |
| 04 |-l=1=-1X|-|-|First byte flag not set. |
| I T I A I |
| 04 |-1-1-1X|-1X|Start bit not received. |
| N N T O I I I
| 04 |-1-1-1X1X|-INo character-ready status. |
| I T O O I I |
| 04 |-1-]1-1X|X|X|Data error. |
| [ I A I |
: 05 ;—:—I—:-;—|X|NO character-request status. |
|

: 05 |-1-1-1-1X]-INo character-ready status. |
[ T O R I |

| 05 |-1-1-1-1X|X|Data Error. |
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Figure 6-4. RAM Chip Location

Procedure 3 - Removing Hood and Bezel

To remove hood:

1. Remove two screws at rear of hood (figure 6-5). Lift
rear slightly and slide hood toward rear to remove.

2. To reinstall, do reverse of step 1l.

NOTE
When reinstalling hood, be sure con-

nector panel is in slot at rear of
hood

6-42 62940007



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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Refer to figure 6-7 and remove two bracket screws as
indicated.

Disconnect touchpanel and operator panel cables from AJ3
and AJ4 on controller board.

Release touchpanel and operator panel cables from clamps
on monitor chassis (no clamp for operator panel cable
will exist if internal modem is installed).

If internal modem is installed, cut cable tie securing
top of modem board to monitor chassis. Loosen top of

modem board from standoff retainer and remove operator
panel cable from behind modem board.

If adequate space is available, bezel can be removed and
placed to right of terminal while leaving BRIGHTNESS
control attached. If space is not available and bezel

must be removed completely, continue with the following
steps.

NOTE

Before bezel is replaced, it is sug-
gested that face of crt be cleaned
with a suitable glass cleaning agent.

Figure 6-7. Bracket Screws Removal
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9. Remove knob from BRIGHTNESS control by pulling knob
straight off.

10. Remove nut and washer from front of BRIGHTNESS control.

11. Loosen touchpanel retainer clip below rear of BRIGHTNESS
control and carefully work control out around touch-
panel. Retighten touchpanel retainer clip. When
replacing BRIGHTNESS control on international units, be
sure ground-wire lug is slipped over control bushing
before installing control in bezel opening.

12. Replace bezel by reversing procedure of preceding steps.

Procedure 4 - Adjusting Video

To adjust video:
1. Power on terminal (procedure 1).
2. Display resident-diagnostic alignment pattern by:
a. Placing SKIP/KB&TP switch to KB&TP.
b. Placing SKIP/TEST switch to TEST.

c. Pressing RESET switch for 3 seconds or longer. If
controlware is loaded, this may require pressing RESET
twice, each time for 3 seconds or longer.

3. Adjust BRIGHTNESS control for sharpest video and care-
fully observe the alignment pattern for a symmetrical
display and correct alignment with touchpanel grid at
outer edge of screen.

NOTE

Allow a warm-up period of 15 to 30
minutes before performing adjustments.

Refer to table 6-2 for a listing of
all video controls and comments per-
taining to their use.

The following adjustments are made through the VIDEO GAIN,
FOCUS, H FREQ, VERTICAL FREQ, H SIZE, H LIN, V SIZE, and V LIN
controls on the monitor display board with the tools of the
alignment tool kit (part number 12263463). If the alignment
pattern is not centered after completing these adjustments,
adjust yoke centering rings (procedure 5) and then repeat these
adjustments. To do the adjustments, remove hood (procedure 3)
and refer to figure 6-8.
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TABLE 6-2.

VIDEO ADJUSTMENT CONTROLS

ADJUSTMENT

AFFECTS

ALSO AFFECTS

PROCEDURE/
COMMENTS

VIDEO GAIN
Potentiometer

Potentiometer

Orientation

Yoke Cen-
tering Rings

(Horizontal
Frequency)
Potentiometer

VERTICAL FREQ
(Frequency)
Potentiometer

H (Horizon-
tal) SIZE

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|Coil
|

|

|

|

6-46

Maximum brightness
before background

raster appears.

Display element
size and
crispness.

Raster tilt.

Location of
center of raster.

Horizontal sync.

Vertical sync.

Raster width,
high voltage,
and overall size.

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

Resolution if
adjusted too
far CCW.

Corner elements
and center
elements
differently.

Raster size,
if not snug
against crt.

I
|
I
]
|
I
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
I
Geometry of |
display when |
moved more |
than 0.2 inch. |
|

|

|

|

|

|

|

|

|

|

|

I

I

|

|

I

|

|

|

|

|

|

|

|

|

Center of ras-
ter and
linearity if
display area is
shifted off
center.

Vertical
stability.

Vertical size
because high
voltage is
affected.

Adjusted at
factory for
40ft L with all
white display
using less than
50 V video.

I
|
|
|
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° apart.
Once rings are
in position,
glue with sili
cone adhesive
(part number
51004063) .

Not to be used
to position
display on ras-
ter or move
display
horizontally.

Adjust CCW
until just out
of sync, then
set 10° Cw.

Horizontal
size, horizon-
tal linearity,
and centering
rings all
interact.
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TABLE 6-2, VIDEO ADJUSTMENT CONTROLS (CONTD)

High Voltage
Limit
Potentiometer

| | | | PROCEDURE/ |
| ADJUSTMENT | AFFECTS | ALSO AFFECTS | COMMENTS |
| | | | |
| | | | |
|H LIN | Size ratio of | Overall width | Adjust so that |
| (Horizontal | left half to right| and high | center-to-left |
| Linearity) | half. | voltage. | and center-to- |
| Coil | | | right measure- |
| | | | ments are |
| | | | equal. |
| | | | |
|V (Vertical) | Raster height. | - | Vertical size, |
|SIZE Poten- | | | vertical 1lin- |
| Potentiometer| | | earity, and |
| | | | centering ringsl
| | | | all interact. |
| | | | |
|V LIN | Size ratio of | Overall height.| Adjust so that |
| (Vertical | top half to | | center-to-top |
|Linearity) | bottom half. | | and center-to- |
| Potentiometer| | | bottom measure-|
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | I | |
| | | | |

| | | |

| | | I

ments are
equal.

Set with a
variable power
supply and high
voltage meter
by repair
center person-
nel or by
vendor.

Limits high
voltage to
19 kV max.

X-ray emission.

WARNING

Lethal voltages exist in the crt
monitor assembly. Use extreme cau-
tion when performing adjustments or
severe personal or loss of life may
result,

NOTE

The term saturation in the next step
refers to an overshoot or widening of
the alignment pattern on the right
side of the screen.

4, Turn VIDEO GAIN control counterclockwise until saturation
just occurs, then turn control 30 degrees clockwise.
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Figure 6-8. Display Board

5. Adjust FOCUS control for best resolution in center of
display.

6. Adjust horizontal frequency as follows:

a. Disable Horizontal Sync signal by grounding side of
resistor R3 closest to capacitor Cl (figure 6-8).

b. Adjust H FREQ control so vertical lines of alignment
pattern are as vertical as possible. It is acceptable
that display be unstable with some jittering and

rolling in horizontal direction.

NOTE
The H FREQ control must not be used to

position the display on the raster or
to move the display horizontally.

c. Unground resistor R3.
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7. Turn VERT FREQ control counterclockwise until display
just starts to roll, then turn control 10 degrees
clockwise.

8. Adjust H SIZE control for an overall pattern width of
216 mm (8.5 in). Use plastic ruler or a piece of
8-1/2-by-1l-inch paper for measuring.

9. Adjust H LIN control until pattern is horizontally
centered on screen.

10, Adjust V SIZE control for an overall patterh 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:

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:

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.

4,

62940007

Disconnect cables from video board (figure 6-10) taking
care not to bend pins.

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.

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

P
/?;5527 CONTROLLER
i —

BOARD

03491-1

Figure 6-10. Video and Controller Board Locations
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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:
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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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:
® Z80A Processor chip on controller board (figure 6-13)

® Z80A-SI0/2 Communications Controller chip on controller
board (figure 6-13).

e All RAM chips on video board (figure 6-14)
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e 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
(procedure 3). )

2. If replacing other than 74S05 chip on monitor display
board, remove video board (procedure 6) or controller
board (procedure 7) as applicable.

3. Use chip removal tool (part number 87365900) for 1l4-pin
and 16-pin chips, or a small screwdriver for larger chips
and 1ift 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).

r |
i T_lj [N

Cc78

[:::: //—+5v

— GROUND

|
: |
‘ G

—-2V

L

C _J (. J \ J

03943
Figure 6-16. Test Points for +5 V and -12 V on Controller Board
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ADJUSTMENT —
TooL R ’

~-12-v LED

+5-Vv LED

—+5-V ADJUSTMENT

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 +5
reading (+55 +1.10 V is maximum allowable tolerance

62940007
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Figure 6-18. Test Points for +55 V on Display Board

4. Check that the following nonadjustable voltages are
present:

e -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

e +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:

62940007

Keyboard cable from AJ2 on controller board (fig-
ure 6-12),

Touchpanel cables from AJ3 on controller board (fig-
ure 6-12).

Operator panel cable from AJ4 on controller board
(figure 6-12).

Board-edge connector from monitor display board.
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4,

If installed, remove internal modem board from monitor
chassis (procedure 21).

CAUTION

When removing and installing monitor
chassis, use care so that neck of
crt does not bump video board. Tilt
chassis so that neck is down, and do
not handle crt by its neck. Also
when installing chassis, use care to
prevent pinching touchpanel cables.

Remove six mounting screws (figure 6-20) and carefully
lift monitor chassis and place on a firm surface.

Disconnect three cables from power supply board.
Remove power-supply-board ground wire from ac entry panel.

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 50/60-Hz switch on
replacement board to appropriate position (60-Hz position
for a domestic unit; 50-Hz position for an international
unit). After installation, check and adjust power supply
voltages (procedure 9).

Procedure 11 - Replacing Line Filter, Power-Cord Receptacle, and
Stepdown Transformer

To replace line filter or power-cord receptacle:

1. Power off terminal (procedure 1).

2. Unplug power cord from site outlet and from receptacle on
ac entry panel.

3. Remove terminal hood (procedure 3).
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4. If present, disconnect external cables from PHONE, LINE,
and VIDEO OUT connectors on ac entry panel.

5. Disconnect two slide-on connectors from LOAD side of line
filter (figure 6-22).

6. Disconnect cable from video board that goes to VIDEO OUT
connector.

7. Remove all ground wires from ground terminals on ac entry
panel except the one going to power cord receptacle.

8. Remove two screws that mount ac entry panel to terminal
base (figure 6-22).

AC ENTRY COVER PLATE

(PRESENT IF THERE IS
NO INTERNAL MODEM)

INTERNAL
MODEM POWER-CORD
BOARD RECEPTACLE

AC ENTRY

LINE
FILTER

MOUNTING

I\ GROUND SPRING

‘\\ MOUNTING
\__J 0 //7T"HARDWARE
% :'
f \0\,,
@ Q)

| 3 E
BROWN WIRE — : §§v¢¢¢¢¢¢“\\\\§/¢¢/

BLUE WIRE — MOUNTING ‘V\_Pc BOARD WITH
SLIDE-ON SCREW TELEPHONE JACKS
CONNECTORS

RED

03941-3

Figure 6-22. AC Entry Panel Removal
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10.

ll.

12.

If internal modem 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.

Remove two screws securing line filter to panel. Then
disconnect remaining slide-on connectors when filter is
free.

If replacing power-cord receptacle, remove receptacle
ground wire from panel. Then remove two screws securing
receptacle,

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):

6.

7.

62940007 B

Power off terminal (procedure 1) and unplug power cord
from site outlet.

Remove terminal hood and bezel (procedure 3).
Remove monitor chassis per procedure 10, steps 3 thru 5.

Disconnect from ON/OFF circuit breaker two slide-on con-
nectors coming from transformer.

Disconnect transformer connector from J1 on power supply
board and remove connector ground wire from ac entry
panel.

Disconnect transformer ground wire from ac entry panel.

Remove four mounting screws and lift transformer from
unit (figure 6-23).

To install replacement transformer, perform reverse of
preceding steps.



03605

|

Figure 6-23. Stepdown Transformer Removal (Applicable Only to
International Units)

Procedure 12 - Replacing ON/OFF Circuit Breaker

To replace ON/OFF circuit breaker:
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)

FROM CIRCUIT
LINE FILTER BREAKER

EE
CIRCUIT
BREAKER
{REAR VIEW)
SIDE CLIPS
03940 (TWO ON EACH SIDE)

Figure 6-24. ON/OFF Circuit Breaker Replacement

Procedure 13 ~ Replacing Keyboard Assembly and 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.

Remove terminal hood and bezel (procedure 3)

Disconnect keyboard cable from AJ2 on controller board.
Remove four screws mounting keyboard assembly to terminal
base (figure 6-25).

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.

.
.\ ,

-‘-‘

03506-2
Keyboard Assembly Removal
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To replace a keyswitch (including Spacebar keyswitch), refer to
figure 6-26 and do the following:

1.

2.

Turn terminal power off (procedure 1) and remove keyboard
assembly as previously described in this procedure.

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.

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.

Position replacement switch assembly so its contacts are
aligned in same way as old switch.

Press replacement switch assembly down into opening of
keyboard housing until it bottoms. Make sure contacts
are exposed on back of PC board.
Solder each contact to PC board.

Replace keycap and reinstall keyboard.

KEYCAP

PLUNGER
HOUSING
(ONE PIECE) =T
Z'—--Pc BOARD
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.

It i1 b1

REMOVE
THREE
SCREWS

REMOVE ALARM SCREW
03508-1

Figure 6-27. Operator Panel Removal
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Procedure 15 - Replacing Operator Panel LEDs

To replace an LED on operator panel:

l. 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 CR1l (ERR
LED), leave the space shown in figure 6-28 between base

of LED and surface of board. For other LEDs,

of LED against board.
5. Solder each lead to board.

6. Reinstall operator panel (procedure 14).

FLAT SIDE OF LEDs

/— PC BOARD

-

@@@@@@

=

1 ERR LED MOUNTED

/'WITH SHOWN SPACE

OTHER LEDs MOUNTED FLUSH

2.54 mm (0.10 in) —J
T

Figure 6-28. LEDs on Operator Panel
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Procedure 16 - Replacing BRIGHTNESS Control

To replace BRIGHTNESS control:

10.

11.
12.

13.

6-72

Power off terminal (procedure 1) and disconnect power
cord from site outlet.

Remove hood and bezel per procedure 3, steps 1 through 8.

Pull BRIGHTNESS knob off and remove nut and washer from
front of BRIGHTNESS control.

Loosen touchpanel mounting clip below rear of BRIGHTNESS
control and move clip to one side.

Remove BRIGHTNESS control by carefully working it around
touchpanel and touchpanel mounting clip.

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.

Place replacement control next to bad one. Unsolder

wires one at a time and resolder to corresponding lugs on
replacement control.

'Slide pieces of sleeving over lugs.

If an international unit, slip ground-wire lug over
control bushing.

Carefully install control in bezel opening by working it
around touchpanel.

Reposition touchpanel mounting clip and tighten.
Attach nut and washer to front of control.

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).

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:
® Socket from end of crt.
® Yoke cable from S02 on display board.
e If removing yoke/crt, also disconnect anode lead from

crt (fold back suction cup on two sides and squeeze to
remove).

ANODE
LEAD

////,77REMOVE(2)
:\\\\\\\\\\\éi\
Q \ /™~ YOKE CABLE TO

DOUBLER/ — \
BLEEDER \
ASSEMBLY \
NN\ / / DISPLAY BOARD
\ 5\ /""'
\ v,,
’\';jét___ i!\_ _

2>
[/
I{“
I 03458-!

A

CRT SOCKET

DISPLAY BOARD
CONNECTOR

REMOVE

Figure 6-29. CRT Removal
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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).

<8V

REMOVE REMOVE

‘_/\/:.7\ (NN NN TN i—ni—__\ TN AN AT AT A0 /\—\\
/ /\/‘\‘I\/'MI\I'I«/ A AT ANC ALK \KLL_\P“‘\A‘L‘\'\ =
03310-1

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:

l. 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:

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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LOOSEN

LOOSEN

033512-1

Figure 6-31. Touchpanel Removal

To install replacement touchpanel:

4,

62940007

Place touchpanel in bezel opening with ribbon cable at
top.

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.

Carefully tighten four brackets while holding touchpanel
to bezel. Check that touchpanel remains correctly
aligned.

Check front of touchpanel for dimples in mylar. Any
dimples caused by tightening touchpanel down too tight
may cause errors and requires loosening.



10.

11.

12,

13.

—Taooooo oo CUUEEatT——

Reinstall bezel (procedure 3).

Connect touchpanel connectors to controller board (fig-
ure 6-12),

Reconnect power cord and turn power on.

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).

Place defective touchpanel in shipping carton which held
replacement (figure 6-32).

Replace hood (procedure 3).

TOUCHPANEL S RTON

TYPICAL
CROSS SECTION

OF PANEL IN
CARTON

ALIGNMENT
MARKS (10)

023i9-2

Figure 6-32. Touchpanel Alignment Marks
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Procedure 21 - Replacing Internal Modem Board

To replace internal modem board:
1. Power off terminal (procedure 1) and disconnect power
cord from site outlet.
2. Remove hood (procedure 3).
3. Disconnect wires from terminals on modem board.

4. Disconnect modem cable from controller board (fig-
ure 6-12).

5. Remove modem board by cutting cable ties and pulling
board off retainers.

6. Install new modem board by pressing board over retainers
and installing new cable ties (part number 94277400).

7. Refer to labeling and reconnect wires to J2, J3, and J5
terminals on modem board.

8. Connect ground wire to board GND terminal.
9. Reconnect modem cable to controller board (figure 6-12).

10. Replace hood (procedure 3).

Procedure 22 - Defining Acceptable Display Quality

The following information is for reference whenever definitions
of acceptable display quality are required.

Brightness - the retrace and nonintensified scan lines should
not be visible. The intensity should be set high enough for a
display to be seen from at least 1 meter (3 feet) away, but not
so high that displayed data changes in size and symbols appear

defocused.

Focus - focus is to be adjusted for best resolution in the
center of the screen.
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Orthogonality and Linearity - with the resident-diagnostic
alignment pattern displayed (figure 6-33), the pattern should
appear square and coincide with the outer edges of the touch-
panel grid. The point where the diagonals intersect should be
an equal distance from each edge of the square. If the pattern
does not meet these requirements, perform procedures 4 and 5.

e ¥ ) 03633

Figure 6-33. Orthogonality and Linearity of Alignment Pattern

Procedure 23 - Installing Numeric Cluster

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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ESC
PRINT CR + FonNT Vel o
TAB MICR L =
INT TAB # ICRO ) —
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CTRL = [ EDIT BACK LAB
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P X SHIFT ! % v SHIFT DATA sToP
5 Iy . L
)
\ @

DEL BREAK

02834-4

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.

LI (Line Item)

PART NUMBER
CD (Check Digit)

QUANTITY

U/M (Unit of Measure)
PART DESCRIPTIOI‘;
MC (Material Code)
YLD (Yield)

ECO NO. IN
ECO NO. OUT
S/N (Serial Number)

WK IN (Week In)

WK OUT (Week Out)

Identifies an electrical or mechanical part on an assembly drawing. If more than
one listing appears for a find number, refer to LI, WK IN, and WK OUT.

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.

Gives the Control Data Corporation part identification. Use this number when
ordering replacements.

Gives the information-control system a means of cross-checking the correctness of
a part number.

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.

Indicates how the information-control system counts or supplies a part.

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 means a part is available of the 22nd

week of 1972.

Lists the date when manufacturing no loriger 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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d L000%629

50 AL 50 HZ SHEET REVISION STATUS REVISION RECORD
PROD- MODEL NO. | 40003-22 40003-23 rev| Eco DESCRIPTION ORFT | DATE cmw] aPP
HPC 66312363 66312364 oo |s6005=/ |RELEASED Class B 7140 =
EC/EQUIP.ID.NO. | 15632331 / CC629-A |15632333 / CCE29-B 01151183 frev 0O ViF ECO W -G B0 WA
TLA 15632332 15632334 02 | 51189 [CHANGE PRODUCT NAME To 1sTmf DS |5- 7-30] <« 40
A.C. PONER CORD | 15165428 15165427 A Ji2154-69 JRecease D cLASS A z-s0)  Viet
ICABLE ASSY 21208910 o B 114284 |REVISED PER FCO w6 Pr2esofe 6§07
D e wrin ST C 114422 | REVISED PER ECO M.D, Jzis-sol it |77
CABLE ASSY 61408962 61409025 HPC Dlias22 | REVISED PER ECO DS 3 7-5.]n 9]
(AC_ENTRY) (SEE TABLE) g Jivc98 [RevisED PER ECO 0.5 Jois | <[«
II F Jive50 | REVISED PER EcCO EX P2 A
ASCII IST-11 ToucH  PANEL ] G | /4889 | FEVISEL PER ECO £ V//5re £ e R
ASSY
(SEE TABLE) [EC 15632062/ XA244-A
ASCIT IST-11
(SEE TABLE) _|TLA
0 ASSY CONTROL 0 ASSY VIDEO ASSY OPE ARD ASSY
AC ENTRY ASSY SOVTR D hssy ¥i0E ot oo DISPLAY KEYBO
61408887 90446293 90460881 :‘IJH;mmns 90460877 51916942 51340852
50 HZ ONLY (CC629-B)
CABLE ASSY (POWER CONN)B1408969 TD ASSY VIDEO CONT]
CABLE ASSY (VIDEO OUTPUT)G1408444 0ABD
1 TRANSFORMER 90446215
CABLE ASSY [
CABLE ASSY (DISPLAY LOGIC)....... £1408907 51918790 :
CABLE ASSY (LOGIC SIGNALS)....... 61408025 PROGRANMED EROM
CABLE ASSY (D.C. POWER)..........§1408024 56313933
CABLE ASSY (A.C. INPUT). .SEE TABLE REFERENCE DOCUMENTS
CABLE ASSY (A.C. ENTRY). _SEE TABLE
A.C. PONER CORD _SEE TABLE
(C629-A,B FIRWARE ERS . 16042871
OPTIONS £C628-A, B ENGINEERING SPEC . 16042866
LOGIC SET ....... 62201052
CONTROLWARE (DOWNLINE LOADED) 40003-200 WEMORY EXPANSION OPTION ............. 66306847 OPERATORS GUIDE . . 62040006
(XAZ43-A MEWORY EXPANSION OPTION 15632060) HARDWARE. MAINTENANCE
HF401-) IST-111 ASCI! CONTROLWARE...... 15632600 40003-201 WODEW .. .................... .. 66306848 (SITE AND SUPPORT) 62840007
WF402-) 1ST-111 PLATO CONTROLWARE 15632603 (VAZ47-8 PLATO GO NETIORK ODEW 15632424) smc g Lmllgs PANEL 66308094
- T TR R 40003-220 TIMESHARE ROM ............ .. .. ... 66313034 xun-s MODEN OPTION ' 66313919
(XA281-A TIMESHARE ROM OPTION 15632587) XA243-A MEMORY EXPANS|ON 66308095
79911 MODEM CABLE ........................... 66313986 XA281-A TIMESHARE ROM........ 66313218
- A IST-11.... 66312053
(YA254-B WODEW CABLE OPTION  15632984) e RIe SLUSTER L aa315483
NUMERIC CLUSTER OPTION .........coooivninnnnnnn 15632987 DESIGN VERIFICATION TEST PLAN/
(YA266-A KYBD CONV KIT 15632988) REPORT ooeeeeseanncnoens 66312365
PRODUCT VERIFICATION TEST PLAN/
REPORT .o.oveereinneenenennens 66312366
CONTROLMARE: . . . A
ASCI1/PLATO ERS .. .. 16042872
ASCI1/GRAPHICS ERS . .. 16042873
ASCI I /TINESHARE ERS . 16042874
PLATO ERS ....vovvenerrnenennen 16042843
13
S NTROL DATA
" Toterances GENEALOGY
h4 3 PLACE 2 PLACE ANGLES FIRST PRQDUCT
S + / +,/  luseoon| 40003-22 4 2 IST-III S50 € 60 HZ
o |_DO NOT SCALE DRAWING own f o) Hlaae)
£ [warem curo [ us ) gpn ) fcooe 1oent ORAWING NO
< ENGR | AT St
: 1920 | G (031241
2l weo | A me 8
APPR
SCALE |snm / o/




d L000%¥629

=L

4 I 3 v 2 L 1
REVISION RECORD
REV ECO DESCRIPTION DRFT | DATE §CHKD{ APVD
A |13720-68] RELEASED CLASS A iz-16-8] — |met
1ST-111
(SEE TABLE) HPE
ASCIY IST-11 TOUCH PANEL ASSY
(SEE TABLE) EC 15632062/XA244-A | EC
ASCII 1ST-11
(SEE TABLE) TLA
AC ENTRY ASSY €D ASSY POMER CD ASSY CONTROL D ASSY VIDEO CD ASSY OPERATOR DISPLAY KEYBOARD ASSY
SUPPLY 1AGD MODULE 0ACD CONT MODULE WITH PANEL 0ADD
61408887 90445293 90450881 FIRMWARE 90446380] 90460877 51916942 51940852
50 HZ ONLY (CC629-D) CO ASSY VIDEO CONT]
CABLE ASSY (POWER CONN) 51408369 0ABD
CABLE ASSY (VIDEQ OUTPUT) 61408444 90445215
—_ REFERENCE DOCUMENTS
CABLE ASSY PROGRANMED EROM
CABLE ASSY (DISPLAY LOGIC)....61408907 ROGR CC629-A,B FIRMNARE ERS.............c.cuvn.... 16042871
CABLE ASSY (LOGIC SIGNALS). CC629-A,B ENGINEERING SPEC ...... .. 16042866
66313933
CABLE ASSY (D.C. POWER) LOGIC SET 4ivivrvnnnncnnnnrnococanans .. 62201052
CABLE ASSY (A.C. INPUT) OPERATORS GUIDE ....coovvvvnionnsvnnncenns.s. 62040006
CABLE ASSY (A.C. ENTRY) HARDWARE MAINTENANCE NANUAL (SITE AND SUPPORT) 62940007
A.C. POWER CORD...............SEE TABLE CONTROL DATA 110 TERMINAL SUBSYSTEM USER
INSTALLATION AND DIAGNOSTICS MANUAL.......... 62940024
SPARE PARTS LIST:
CONTROLWARE (DOWNLINE LOADED) OPTIONS XA244-A TOUCH PANEL .. . 66308094
- - CONTROLWARE. ... ..15632600 40003-201 NODEN :..e.uvvreeineeneennannn., 66306848 XA247-B MODEM OPTION . - 66313919
WE401-) IST-1T1 ASCI | CONTRO " (XA247-B PLATO COMM NETWORK MODEM 15632424) XA281-A TIMESHARE ROM..............oee 66313918
WF402-) IST-111 PLATO CONTROLWARE .....15632603 €C629-A,B,C,0 ASCI IST-H ............... 66312053
40003-220 TINESHARE ROM........ .... 66313034 DESIGN VERIFICATION TEST PLAN/REFORT 66312385
XA281-A TIMESHARE 10N 15632587)
( PRODUCT VERIFICATION TEST PLAN/REPORT ....... 66312366
79911 MODEM CABLE ..........cceeeeveer. .. 66313986 CONTROL DATA 110 TERMINAL DIAGNOSTIC DISK/
60 HZ 50 HZ (YA254-B NODEM CABLE 15632984) MANUAL VERIFICATION TEST PLAN/REPORT ........ 66314959
CONTROLWARE ;
T10-1 T10-1 ASCHI /PLATO ERS ...... e cenieeen... 16042872
66314946 66314947 ASCI+/GRAPHICS ERS .. . 16042873
110-10 ASCI1/TINESHARE ERS . 16042874
PROD-MODEL NO. §6314948 PLATO ERS .......... 16042843
HPC 40003-24 4000324
66314951 66315001
EC/EQUIP. ID. NO. |15632873/C0629-C | 15632975/00529-D
TLA 15632974 15632976
A.C. PONER CORD 15165428 15165427
CABLE ASSY
(A.C. INPUT) 51408910 NONE
CABLE ASSY UNLESS OTHERWISE SPECIFIED fOWN | D. SAND |11-22
(A.C. ENTRY) 61408962 61408025 DIMENSIONS ARE N CONTROL DATA
TOLERANCES CHKOD | ) y 281 ESCORPORAHON
piace  place  anctes  |ENGR [HE Buwnits, 23siksre
+ * * Mo | oo “/tor]
MATERIAL APVD | = 4 e M| GEN EALOGY CD | |O
1 FEQUIP. NO. IST-]]I. SO $ [Z8] HZ
FINISH CC629"C/ D SIZE]  FSCM NO. |DWG NO.
c| 15820 66315439

[ DETACHED LISTS

ANGLE -G
PROJECTION

scALE — | ———————————sueer / of /




DWN W. Claser 3780 EOEITETNY TITLE PREFIX | DOCUMENT NO. REV
CHKD [ voom it sy SPARE PARTS LIST
ESRIE a7 AN, ASCII IST-II BASIC: TERMINAL SPL bL312053 J
MFG A . ) ¢ 15 FIRST USED ON
APPR | 57 H. blore. . [7-43-P4 CODE IDENT SHEET
15920 CCb29A/B/ C/D 1 0f y
SHEET REVISION STATUS REVISION RECORD
y 3 2 REV ECO DESCRIPTION DRFT DATE APP
eoloo (oo |oo oo l6rar v 97 RELEASED CLASS B - ol £o8
oo o) loolos o1 [ 51176 |F/N8 was 9osas22 D5 |523 8% ]
AA A ANA (/297 | Fer saser cinss R | . |72hen
8|B|B|B|B | 4284 |ReVISED PER ECO  [9)5 9-2090
\
BIBIC|C]C|1434 6‘1?970;4?%30:;04&;,20u-4-9o§H¢
Fn 8 WAS 6229, FIN'QwAY 1D .
B|D|D DD | 4422 | 513413, /0 1 was 9046087 /s g0l 27380 [PF7 |
BIE|D|E|E (19427 |FW 2 WAS ©0o2/2055|££ //zg/)/g}d, .
B F
E FLE [14532 |[F/NII Was 90v46265 | 0.5 |3/48/6/07%7
G|6|6G|6| G |/7e50 |REVISED PER £CO (DS |o:-94 |}
HIH[H[H[H |14885 [AMD C/p conkig g z-21-01 | W08
J{JIJ|I I [79889 |Csv/sep rer sco EE |yerrz|pies

NOTES:  L.Quantities shown are those used per equipment.@uantities used for CCk29A are under Heading A
CCk29B are under Heading B

MENT EQUIPMENT CONFIGURATOR TOP LEVEL ASSY CC629C are under Heading C
\; CCb29A kO HZ 15632331 15632332 CC629D are under Heading D
{ éég%’;g gﬂ HZ 15632333 15632334
0 HZ 15632973 15632974 DETACHED LISTS
L———€c629D 50 Hz 15632975 15632976 :
PRINTED IN U.S.A.

W CODE IDENT DOCUMENT NO. REV.
DATA SHEET d

CORPORTION . 15920 2 SPL bb3L2053

4 3. 1Indicated parts are inclucded as part of Keyboard Assy 51940851. This Keyboard is the same as i
; P/N 51940852 with the exception, P/N 51940851 does not have the numeric cluster Keyset. :
4. Indicated part is included as part of Display PC Assy 51919804.

5. Indicated parts are included as part of 0ABD PC Assy 9gyybakk for CC629A/B or Assy 90446390
for €C629C/D. :
L. Indicated parts are included as part of DACD PC Assy 0460881 -
?. Xformer required for CC629B/D only.Not used on ((k29A/C.
8. Other Applicable / Reference Documents-.
51919707 - CDC P/N to vendor P/N cross Ref PL for Display Assy.
LL308094 - SPL for Touch Panel Option {XAZ4UY-A}.
bb313949 - SPL for Internal Modem Option {XA247-pl}.
bL30809% - SPL for Memory Expansion Option {XA243-Al.
66315463 - SPL for Numeric Cluster Option.
9. Indicated part is included as part of O0ADD PC Assy 9D4b0&77.

10: UWhen ordering access door FN21 . also:.order bezel insert Mtg. hardware FN2b push on fastener @TY/.2.

11. Original production units were built with P/N 90446204. Current production units are built with
P/N 90446293. These cards are interchangeable.

12. Individal Keycaps are documented in drawing 66315465 for the CC629C/D.
13. Indicated parts are included as part of Keyboard Assy 51940852.

14. Original production units (CC629 A/B) were built with P/N 51940851, Current production units are
built with P/N 51940852. These keyboards are interchangable from old part to new part only.

AA3tes PRINTED IN U.S.A.
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CONTROL DATA CODE IDENT eer wt DOCUMENT NO. REV |
15920 66312053 ¢
FIND|  PART QUANTITY REQUIRED il NOMENCLATURE SPECIFICATIONS,
NO. |IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
A B C D
1 51940851 [REF REF | O [¢] Keyboard Assy See note 14
2 |bb3125L7 REF REF|0 |0 Keycap Set Note 3
3 [6b323933 131 |3 |1 |1 Space Bar Mechanism Note 13
Yy 51919°?1% 1 L 1 1 1 CRT/Yoke {Matched}
5 51919714 | 1 1 1 1 Doubler/Bleeder Assy
b 51929804 (1 |1 1 1 Display PC Assy
? 51650215 | 1 1 1 1 Fuse .75 AMP S.B. Note 4
Populated DABD Does Not Include
4 |9044bekb |3 11 |0 |0 PC. Assy Video Optional RAM
q 66313933 |1 1 1 1 Programmed EROM Note §
10 | 15153821 |24 {2y |32 32 411k RAM {16K} Note §
11 |904e0881 |1 [ |1 |1 DACD PC Assy Control Bq Lnferchangesble
12 {15163201 |1 1 1 1 Z80A Processor Note b
Z80A-SI0/2
13 15163460 [ 1 1 1 Communications Controller Note b
9CAD PC Assy
14 |90446p04 |REF REFig | g Power Supply See Note 11
0ADD PC Assy Interchangable
15 |90460877 (1 1 1 1 Operators Panel with 90446224
1t (96837907 |1 1 1 1 CRT BKR 3 Amp
17 151911801 |1 1 1 1 Brightness Pot
18 151935101 |3 |3 (1 |1 Brightness Knob
19 | b140844Y | 1 1 1 1 Cable Assy {COAX/BN(C}
20 |blyosoes |3 1 |1 |1 Cable Assy {RIBBON}
AA3IS1 REV. 8/71 PRINTED IN U.5.A.
CONTROL DATA CODE IDENT DOCUMENT NO. REV.
SHEET SPL J
15920 Y b5312053
FIND|  PART QUANTITY REQUIRED U NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
A B |C D
21 | 21492795 | 1 1 1 1 Access Door Note 10
22 | 1408969 | 1 1 1 1 Cable Assy{Power (Connector}
23 | 51918790 | O 1 [¢] 1 Stepdown Xformer Note ?
24 188914200 | L 1 1 1 IC 74805 Note Y4
25 | 51903800 [ b |k 6| 6 LED Note 9
2b | 93539009 | 2 2 2 2 Fasteners Push On
27 | bb299880 | kb | bk | 66 | 66 Module Key Switch Note 3
28 | 15164359 | 1 1 1 1 FilteraRFI
29 [ 15165428 | 1 1] 11 o Power Cord.bk0 HZ
30 | 15165427 |0 |1 0 1 Power Cord.50 HZ
1AGD PC ASSY Interchangable
31 |90446293 1 1 Power Su::lplv With F/N 14
Populated OABD
32 |90446390 | 0] 0| 1| 1 P.C. Assy Video w/full RAM
33 |51940852 | 1 1 1 1 Keyboard Assy Notes 12 & 13
34 166315465 | 1 1 1 1 Keycap Set Note 13

AA3ISl REV.8/71

62940007 E
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DWN . Trautman ]3{73 TITLE SPARE PARTS LIST PREFIX | DOCUMENT NO TrRev
Cukp B, Tn /=71 | CONTROL DATA B
ENG 27 21| CORPORATION TOUCH PANEL OPTION SPL LL30809Y
MEG 261 FIRST USED ON
APFR 5 N -27.29] CCODE 1DE4T SHEET
15920 FCB8LLA/B 1 of 2
SHEET REVISION STATUS REVISION RECORD
2 |1 |rev Eco DESCRIPTION DRFT | DATE | app
— | == |f%0s 70| RELEASED CLASS B8 = |49 D
AlA | A 1275483\ BE2EASED cthss A /' (erfote
7
BB B | (532 |Apoep A/n's 2 a0 3| mr leoy,
NOTES . ;
L. Quantity shown is that used per equipment
2. EQUIPMENT CONFIGURATOR—c—— e 156320k2
TOP LEVEL ASSEMBLY=commmmaoo 1563214k
DETACHED LISTS
AA3180 REV. 871
PRINTED IN U.S.A.
X CODE IDENT DOCUMENT NO. REV.
) DATA
CONTROL DA SHEET SPL B
15920 2 L530809Y
FIND[  PART QUANTITY REQUIRED usT NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
Touch Panel And Gasket

Assy

~N

2 [1493180

1 [b1408448 1

Retainer Clip, Top

N

3 1493181

Retainer CLip, Bottom

AABIS1 REV. 8/71

7-6

PRINTED IN U.S.A.

62940007 G



DWN We G]aser A TITLE SPARE PARTS LIST PREFIX | DOCUMENT NO. REY.
::go [ PLATO COMMUNICATION NETWORK MODEM SPL bb313919 A
MFG FIRST USED ON
APPR F 4. M Y/-/0-8p] CODE IDENT SHEET
thyer Eot Tl sien 15920 CCb29-A/B 1 0f 2
SHEET REVISION STATUS REVISION RECORD
21 REV Eco DESCRIPTION DRFT DATE APP
0000 o lsve0s 3| RELEASED CLASS § _ Vi _ﬁg
olfolfol | 5121l | ADD FIN 5,51917911 ,‘;’11:‘; o fo1/60 W FT |
AlA A |1347/-96) sl ensso 9_2.1_:_.‘:_' s -;_'-""}) .
i
I
NOTES: T o
OTES 1. Quantity shown is that used per equipment.
2. EAQUIPMENT CONFIGURATOR --===--===en 1563242y
TOP LEVEL ASSEMBLY-—=-—-==c-—e—moen 1532425
DETACHED LISTS

CODE IDEN DOCUMENT NO. EV.
CONTROL DATA ‘ N - <P § "A
B 15920 2 66313929
FiNp|  PART QUANTITY REQUIRED A NOMENCLATURE SPECIFICATIONS,
no. | IDEnTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
) poyus9ae ) PC 8CHD PC Assy {Modem}

{Modem Filter with
2 |owusewo |1 N PC 0AGD PC Assy Telephone Jacks}
3 51927907 3 PC Telephone Cable Assy 1{Plugs on both endgt
Y4 53?7?7315 {3 PC Support Ckt Bd
5 |s1917911 1 PC Telephone Cable Assy {Sgﬁgeeéﬁgs ony

62940007



DWN Trautman H/79 TITLE PREFIX | DOCUMENT NO. REV.
o 1 BT b 2% GS oATA SPARE PARTS LIST A
ENG %fk% A1 coom"'MHON MEMORY EXPANSION OPTION SPL LL30809kL
MEG 7 ezt “IRST USED ON
APFR Y. Ng= 62779 CCDE I0EuT SHEET
s M 15920 FCBLLA/B 1 of 2
SHEET REVISION STATUS REVISION RECORD
211 |rev ECO DESCRIPTION DRFT | DATE | APP
—|— || — fo007-/0| RELEASED CLASS & — | Fey74] _7_”)
&,
A A A IR 25H =S ;‘?EzEAsea Cepss "A? / /07%9 ?’f&':'
NOTES. ,,, Quantity shown is that used per equipment.
2. EQUIPMENT CONFIGURATOR---———-- 156320L0
TOP LEVEL ASSEMBLY —-eeeeeeeeo 15632061
DETACHED LISTS

AA3180 REV. 8 71

PRINTED IN U.S.A.

CONTROL DATA CODE IDENT e e DOCUMENT NG. REV.
15920 2 b6308096

FIND|  PART QUANTITY REQUIRED Uor NOMENCLATURE SPECIFICATIONS,

NO. |IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL

1 15153821 8 PC 4116 RAM {1bK}

PRINTED IN U.S.A.

62940007



DWN ser 10_/&1] O] "' SPARE PARTS LIST PREFIX | DOCUMENT NO. REV.

CHED b lo-P50 TIMESHARE ROM OPTION SPL bb313918 A

MFG 12-(rAd FIRST USED ON

APPR . R-18-£d CODE IDENT SHEET

Es. | yepl-F |eww 15920 XA281-A 3 Of 2

v
SHEET REVISION STATUS REVISION RECORD

2 1 | REV ECO DESCRIPTION DRFT DATE APP
oolooloo 400530 | RELEASED cLAss B — o |
AAA (1348915 mevenser ceass »" | — Voteo| et
BIRIB | /#2595 |wewrstd PER £co EE | Vogro| OMT

NOTES: 5, Quantity shown is that used per equipment.
2. EQUIPMENT CONFIGURATOR —======-=--- 15632587
TOP LEVEL ASSEMBLY --====--—=—c-e-- 15632588
l DETACHED LISTS l
AAJIBO REV. 8771 BRINTEDN M 1@ &
CODE IDENT DOCUMENT NO. REV.
CONTROL DATA
FIND PART QUANTITY REQUIRED ”g}‘ NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
' Timeshare Rom
1 15632588 | 1 PC Option Kit

62940007 F
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7-10

OWN W. Glaser i1/81 rot oaTA TRRES SPARE PARTS LIST PREFIX | DOCUMENT NO. REV.
ciko | 77 s |2 :
ine OB N T - NUMERIC CLUSTER OPTION SPL 66315463 A
MEG S TLIN vl FIRST USED ON K
APPR = H. «. /3 2/| CODE IDENT SHEET
» & [ . 15920 cCc6294/8 1 0f 2
SHEET REVISION STATUS REVISION RECORD
NEELL ECO DESCRIPTION DRFT | DATE | APP
! AIA LA |/2720-60 | RELEASED cLass X | — |1288i | mci
|
NOTES: 1, Quantity shown is that used per equipment.
2. EQUIPMENT CONFIGURATOR —=—--ee————— 15632987
TOP LEVEL ASSEMBLY ————-——————————— 15632988
DETACHED LISTS

AAIIBO REV. 871 PRINTED IN U.S.A.

CODE IDENT DOCUMENT NO. REV.
CONTROL DATA EET SPL A

15920 66315463
FIND|  PART QUANTITY REQUIRED U NOMENCLATURE SPECIFICATIONS,
NO. {IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL

Keycap Set

1 115632988 | 1 BC (Numeric Cluster)

AA3181 REV.8/71

PRINTED IN U.S.A.

62940007 E



DWN W. Glas 11 /8 T e PREFIX | DOCUMENT NO. REV
CHKD 72 A L r \
PN N W T KEYCAP SET, NUMERIC CLUSTER A | 15632988 A
MFG £ I eyl FIRST USED ON -
APPR s ]I a2 Y/ /7./] CODE IDENT SHEET 1 Of 2
15920 CC629A/B
SHEET REVISION STATUS REVISION RECORD
2] 1|rev ECO DESCRIPTION DRFT | DATE | APP
A|A| A 1329+ 7| RELEASED cLass A | pza-&1| 2
NOTES: -
1. This document lists the CDC part numbers which make up the Numeric Cluster conversion kit for
use with keyboard (CDC P/N 51940851) Keycap Set.
2. Part number 66315465 is the CDC part number which makes up the entire keycap
set (includes numeric cluster). !
DETACHED LISTS

AA3IBG REV. § 74

PRINTED IN U.S.A.

CONTROL DATA CODE IDENT o DOCUMENT NO. REV.
15920 2 15632988 A
FIND|  PART QUANTITY REQUIRED U NOMENCLATURE KEYCAP STATION NOZ{
NO. |IDENTIFICATION MEAS OR DESCRIPTION REF FIGURE 2A OF
SPEC. 51940852
1 66302266 | 1 PC KEYCAP 8
2 66302267 [ 1 PC KEYCAP 9
3 66302268 | 1 PC KEYCAP 10
4 66302269 | 1 PC KEYCAP 24
5 66302270 | 1 PC KEYCAP 25
6 66302271 | 1 PC KEYCAP 26
7 66302272 | 1 PC KEYCAP 40
66302273 | 1 PC KEYCAP 41
9 66302274 | 1 PC KEYCAP 42
10 | 66302275 | 1 PC KEYCAP 57
11 | 66302276 | 1 PC KEYCAP | 58
12 | 66302277 |1 PC KEYCAP 59

AA318! REV, 8/71

62940007 E

PRINTED IN U.S.A.

7-10.1



¢°01-L

8 | 7 1 6 | 5 L 4 LI | 3 4 lzzlz73l2- . N YA -
JE BT sTaTUs L REVIION RECORD  ~ 7 =
' ' ' Es S2]i ] o % s grscrrgy ot .
: 0doot ooos-5/] 2ihits 5y 7,
[00j0 1101 |51186 ADDED NOTE i} DS [8/5780 flu,
AIAJATA Vormeoy[Recanon o8 T T L s T
AlA[B[ B 14284 [CHG NSTE 105 Pb £-€5 [wia[5e58
afafclc 14359 [ CeuiseDd PeR Eco will
AR EN R Crr T S .
wn EJE [\47) JPU daneé Thex w1
(A [FIF|F 14532 [ REVISED SHEET 2. DSp-crf-o
A |Flale 19749 |ecvisen rer eco ce (Y3hilee] -
NEM 14742 | REVISED PER 2Co CTHCEZI N
HIF[I] T [1450 [P/c CHANGE ONer en i [D s [rirn| - |o-
H|KIK| K [19782 |40D MoTES 12,13 2 /4 |££ W28
SEE DETAIL A Hlk|LiL [14889 |F/L CHANGE ONLY AN 5 |EE (/8P €4 |-
MMM 48T [REOSEC PEx 20 IRM 3/ 30ws6 | <. )
APSLY DROP F/NSO TG §-3E GROOVE N APPRCX
@A CENTER PRIOR TC VWSERTION OF 7/ Gl
_L A APPLY F/NSD ~O S Mit Dim.(REF A
5.0 1S\ EYTLET HOLE % INTO ENELET WOLS
o @D ©) C [OCATING F/N 62 ¢ INSERT\ON OF
P —
— % - ~ ﬁ TORQUE PER WORKMANSHIP MANVAL
/ ’I/’\e.\\\\\\\\“(, CDC SPEC 10120300 voL 1

o

TORQUE T0 11.0 TO 12.0 INCH -LBS.

[ M B
X (" O 'ssx'- .‘\\\‘“\“\‘ A INSPECTION TORQUE=10.0 INCH-LBS. M.
DETAIL A (FARSIDE) ® AN i' \ /A TORGUE 70 23.4 T0 25.9 IcH -Las.
Iy a ’
]

INSPELTION TORQUE=~ (9.0 INCH-LBS . MIA.
SCALE : 1/2 REF ) i
CRT ‘BRACKET L | & ELECTRICAL CONTINUITY MUST EXIST BETWEEN

=T LH N THESE POINTS ON F/N 4 AND F/N 9. RESISTANCE
RCTATED 10" CW ‘ 50.0 MUST NOT EXCEED 0.2 CHMS.
N NOTES: 5
N @3 I.  ALL DIMENSIONS ARE IN MILLIMETERS
i (MM) UNLESS GTHERWISE SPECIFKED.
AQ N MARK “ASSY 15632332 "IN AREA SHOWN
Q (@) PER CDC SPEC I0121508.
\§ F/N 23 IS APPLIED ACROSS THE TOR
o 1N Hie BOTTOM, ¢ UP RIGHT SIDE OF OPENING
: & N © N F/N 4. IH
REF(E) “ 0 ll N FURNISHED AS PART OF F/N 8.
2\ ¢ { — .y
. -_ﬂ”’,@“ g 1 =T _,” » H e /5\ FURNISHED AS PART OF F/N IS.
‘*‘;/'/ "llh)‘ﬂ“ AP 2 Ej /2\ LOCATE ON HOOD APPROX AS SHOWN
—1.0£ 1.0 4 - 1111 S \N PN A I T W A —- TN S B
Qe [\ /ANt e
ML L LA LML AAR AR & O

X NSO > A FURNISHED AS PAXT OF F/N 14
—__J .
\ . 7N B aprLY F/N 50 INTO 6, SLOT PRIOR 10
) : INSERTION OF F/N 42 & 54.
) (10) (508
@ (2) @ \IO} A@ @A

A\ BEND TANGS(2)OF F/N 51 TO HOLD IN PLACE

AUDIBLE ALARM& ADJ JST CENTEKING MAGNET TO CENTER (R SS]
PATTEPN () TO F/N 4 FRAMEWORK AND TOUUH
PANEL CENTEK FOILS,IF INSTALLLL. 30ND

CENTERING MAGNET USING F/N 58 AFTER AUILST

. MENT. DO NCT USE HORIZONTAL FREGUENCY
METRIC ADJUSTMENT TO CENTER CROSS PATTERN.
O e i A e
SCALE: 1/2 ~ Tortnancss ASCIT TERMINAL
e amaa
TVP 4 PLACES | A A CCé27A | (O HZ. TLA
wl8 v [O.SAND  J5/ib/: N
Ew H-H 3 § ':&msuuoumne Wm" s”w
Vi = = I3 oo 2 P 21572 .
SCALE 1/2 Ep 8 e & ]g‘ux) 15920 n l5652332
oo R R -
. < / — /2 Io™i5632331 e 1 = 3

d L0O00¥6¢C9



d L000OV6C9

® 11-,

G G
Fitt 2 Rl ED rOK CLAR\TY)
ROTATED 90" (Lw

LIRLE V2

BRN «ZA2(TOP)— |

BLU LEAD (BOTTOM ——

8 7 [J 1 5 L 4 4 1 1€22(273] z | 1
|T.<° I sescrmon Towre J omes JomoFare
SEE DETAIL-E (SHT 3)
? 9
To J' T0 J3
‘ [ \ /\ 3) REF
¢ % i
e un@

16,(4,

7y - 7@&

_HET

/LONNECTOR AP4 OF F/N S

50000 080

2 0
S o]
S5t o
e S
022,00}
© 0.0
ko 9 H
0600 23050 ) < r-—’—*-‘@
00,052323)
0207038, -
|Poee. o 8309

LOCATE LV WEHR BETWHN

S
LOGIC RACK i AC.ENTRY
A ket =

9 Ay rGR!}l\l/YEL WIRE (33)(34(2)
s {1 “ca

30)4)

4 - ®
GR/YELWIKE GND “ROM F/N 1]

33
34)(2)

view C-G
.TOP VIEW

RN/YEL WIRE

(BEZEL ¢ HOOD REMOVED) — i FROM FIN 36

S(.AFE:I/I

SEE DETAIL-F (SHT 3)

(?)

ASCIN TERMINAL Ws'mlﬂ 15632332 |

(OO HZ TLA seer D l
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d LO0O¥6C9

8 1 7 [ 1 8 4 1 3 | 289289512 1
: ' T TN R -
faev] w0 | oescarPTion Torrr J oare Jomo] are
4 ™
e ‘ — 0
ii/2 ! e
SEE SHT z./ | : SEE DETAIL B
I &
= p=—I13,0 REF
@? — ’-4.0
[ \ — 2.0
Luo (30(3) INSERT FARSIDE
DETAIL-B
REAR (INSIDE) VIEW
OF DOOR L
SCALE: I/ Q REF
REF
€ (2)REF —
9) REF , - T
3ND STUD . !
DETAIL - F
SCALE : NOLE -
(BEE SAT Q)
. TYP. 2 PLACES U
view D-D
FRONT VIEW .
SCALE 171 ASC Il TERMINAL ‘s’zo]b 15632332 |-




SUlLD ARC aa ASSEMBLY PARTS LIST |11 “coorseso
[ov | rcswarvnowe (@] mv. | owo. | DescHwTion [wc | stus | starosoams | wosse. | muoAw
beeo | 1s63zazp il w o lTERﬁ,_As_LLl_LsJ;LLb_Quz__LT_AJ__]__ﬁ_l L | 08=2{-80 | CCezon =03-82
TPwoNG] U | PARTNUMSEE  TCOM]  QUANTITY [u/m PART DESCRITION MC] VD | KO.NO.N | KO.NO.UT | /N | WKIN | wkouT
001 01 | 7149312n 11 1 PC |[BAgEy PAINTED/ZINC P 1684 8214
001 D2 | Tl4g3égg 2 1 PC [bASE PAINTED P 14940 s2lé
002 01 71493184 ,' 1 IPC [BEZEL PAINTED/ZINC L4
003 01 7!692‘_&83::4 1 PC |[HCODes PAINTED W/SHLD (WHT) P
004 01 | T14931%6 s 1 PC [BEZEL INSERT ZINC P
005 (V1 | 5194C851 z 1 PC |REPLACED By 51940852 14889 [4 14889 8208
005 |02 $194n8%2 o 1 PC [KEyBOARD 66KEy ASCII P 14889 8208
006 01| 61408024 §o 1 PC [CABLE ASSY, LOGIC DC A
Uo7 [01 | 61408028 {7 1 PC |CABLE aSSY, BRD INTC A
008 01 51916942 :9 1 PC |CRTy 15IN PH/P& HeRSLTN SHORT [P
00y (01 | 61408887 fo 1 PC |PANEL ASSY AC ENTRY A
010 |01 | 61408907 Ec» 1 PC [CABLE ASSY, DISPLAY A
011 |01 | 904s6206 i1 1 PC [REPLACED By 90446293 14838 (A 16650 8136
011 [02 | 906446293 4 1 PC [CD ASSY 1AGD PWR SPLY A 16680 8136
LIZ o1 71492484 2 1 IPC |BRACKETy PCB P
013 02| 90446266 0 1 PC |cCO ASSY #ABD VIDES CONT MSD |6 16422 8102
014 (03 | 906kg265 12 1 PC [REPLACED By 90460881 14532 |$ 14422 14532 8102|8110
14 04 | 9046088) 7 1 PC (PC CD ASsy OACO [ 14832 8110
19 02 | 90460877 'S 1 IPC [CD ASSY 0ADD A 14284 8041
lo 01 | 51777318 6 4 PC |SUPPORT CKT BD P
17 1| 71492798 i1 1 PC [DOOR i
18 101 | 93539009 6 2 PC [FASTENER PUSH ON TYPE C P
19 01 | 71493096 (3 1 PC [PLATE, AC ENTRY P
suio anc sso  ASSEMBLY PARTS LIST [gagsess —| 2|  ocooisseo
d L ERCANE DESCHPTION [wc | starws | srarsoam | wo_amse. [ waoan
oo, | vseappne s [ Jo vy sscus poregg st roTo o fotionn | fesem | oteorie
b2u P1 | 71492749 B 1 PC ALARM BRACKET P
21 Pl | 714927%0 & 1 PC CRT BRACKET RH P
22 D1 | 714927%) & 1 PC [CRT BRACKET LH P
23 01 | 51803904 S 2 [250 |FT |[TAPEs NEO SELFaADH 1/4wX1/8T (8
26 01| os2410176| 1 PC [CLIP CABLE ADH. BAGK TYPE VII |8 »
e NN 1 B Pl | il e amie
020 (01| 71492808 (8 1 pC |LABEL ] 18742 8136
027 |02 | 66313416 1 1 PC |LABEL, SWITCH SETTING P 14284 8041
26 01 | 51915141 {3 1 PC |[KNOBs P=C SKIRTED/INSERT PLN [P
29 01 | 151649167 4 PC [MSCR HEXeLK PLN M4X22MM STL Z 18 10ATY 8104
29 (02| 15164915 9 . PC [SCR MET HEX M4 8 14477 8104
030 (01 | 15164911 8 8 PC |MSCR HEX=LK PLN MAXBMM STL ZP|B
031 01 | 15168013 2 1 PC |SCR TPG HEX PLN Ma,SXI3MM STL 8
032 (01 | 15164919 1 6 PC [MSCR HEXaLK PLN MSXi3wmM STL z |8
033 01| 91975724 S 3 PC INUT HEXAGON SZ SMM B
P34 D1 | 91975671 8 9 PC WASHER EX TOOTH S2' S
D35 Pl | 15164920 9 2 PC ISCR MET HEX MS 8
P36 D1 | 61408910 O 1 PC [CABLE ASSy AC 1/P A
P36 D1 | 51940544 3 0070 FT [TAPE MAG 500 WIDPH (A36THICK 8
39 P1 | 71492926 2 PC PLATE STRIKER 3
D&4u D1 | 96837907 3 1 C |CKT BRKR MAGNETIC 3,0 AMPS [P

62940007 F 7-13/7-14 @






ASSEMBLY PARTS LIST

PRINT DATE

[ race |

FILE CHANGE NO.

j 02=03«82

BUILD ARC 440 3 | 00014840

DV | ASStWMLYNUWRE 1D RIV. | owo. | DESCRIPTION [ mc | starus sTATUS DATE | ENG. RESP. [ meoan
buse [ sz e Lo Trem asct istety s am Lo I oticeg Lcozes lozoonst,
et By | el 2| pelmue g neimoawasuel || s e
bee 01 | S1918752 ) 16 PC [SPRING FINGER FIG 2 P
04s 01 | 61391119 7 1 PC GND WIRE ASSY A
04e (02 | 66313815 3 1 PC [LABEL, SWITCH POSITION P 14284 8041
045 01 | 245347:9 1 06U [FT [SLVGs 174 HT/SHRINK BLK UL  |B ’

046 (01 | 24534719 59 U6V |FT [SLVGe 3/8 HT/SHRINK BLK UL 8
0e7 |01 | 15165628 j2 1 PC [CALs 11BIN 3CND(4) 18GA 125V [P
ves 01 | S180S5700 s 2 PC [BUMPER SELF STICKING P
oav [01 | 7149297¢ fjo 4 PC [BUMPER, TOUCH PANEL P
05v 01 | 94850711 §6 050 |0Z [SEALs EASTMAN CLR (910) ] 14749 8138
050 (02 | 95.33915 [0 250 [0Z |BONDING AGENT ETHYL 182 8 16749 8138
0S4 01 | 71493159 ?9 1 PC |SCREEN BSTTOM CENTER P
082 [01 | 71493178 s 1 PC [MASK KEYBOARD P
053 o1 | 61391117 1 1 PC [GND WIRE ASSY (5,8 IN BRAID) |A
use (01 | s1918753 Es 10 PC |SPRING FINGER F16 3 ]

059 01 | 66310664 29 1 PC [LABEL HOOD CAUTION P

056 01 | 71493160 1 1 PC |SCREEN BCTTOM REAR P
pS7 01 | 61408962 1 PC [CABLE ASSY AC ENTRY A
058 01 | 51004063 7 500 0z [ADHESIVE, SEALANT SIL RUBBER |8 16749 8138
oSy (01 | 95670603 io 850 T [TAPE MYLAR 8 14359 8047
beu 01 | 09080208 1 . PC [WSHRs NO,10 DISHED LOCK STL |8

BUILD ARC 440 ASSEMBLY PARTS LIST 0387 e 0001 48:

DIV | ASSMMYNUMMR D] mv. | owo. | OESCRIPTION [ mc | starus STATUS DATE | O, esP. [ muoam
W6U | 15632332 1 | M | D |TERM ASCII ISTeIl 60HZ (TA) |6 |REL | 08=2i<80 | CCe29A |02-03-82
ITIMNONO.,| U PART NUMBER < QUANTITY u/m PART DESCRIPTION MC| YD 8C0.NO. N 8C0. NO. OUT $/N WK N ‘WK ouT
el P1 | Ti493eTy B 1 PC STRIPy SHIELDING 1,0 p 14840 214
pse P1 | 71493472 6 | 2|  PC STRIPs SWIELDING AC ENTRY P 14840 216
063 D1 | 24505414 2 2 PC EYELET, ReFLG ,108wK.218L BRS F l4géo 214
06e 01 | 96751666 1 T70 Y |GASKET STRIP P 14840 8214

0071 TOTAL LINES
62940007 F



91-L

d L000¥6C9

8 ' 1 7 1 ] 1 5 2 4 1 3 1 722049512 i 1
sweer mevision srarus | HEVISION RECORD
s 241 5 . DESCAPTION oare § oxge Lcwio f ase
L3 csol oo Hponsa’| RELEASED CLASS v s -
afodfer]oT [5ise AGDED NOTE 11 DS [a/575o]LFY
JAJATA 275469 | Re EA~mT —Ans - =2 - g
BIB] B 14284 |6 NOTE 10, PLCHGE, FIX 15 WIG {929 80w s |- =]
BlBle| ClWase |Revisen Pee ECo Wl /el o] F
(6)(6) EE[E] meon oG PR 7T & 17
. g 1 BIB[E[E 40T | 7L Caswae onee
S fmd
o (B S e o
8-32x /g4 HEX BIFIGG (/4749 | REVISED PER ECO
HD SCR (2)&& WIFTHTH 4947 | 2evised PE@ €co  |Wil [s268il. | -
HIFIT]J [19650 |F/L CHANGE ONLY /N i 05 |y DY
SEE DETAIL A Hlkik[& Tra762 (A0 motes 12,13 814 |22 Vefifohbot] <
X a %" H KL L 19885 [Pl crange ony Fin 5 LEE |i/3/82]g ¢|=. 3
\ H MM Miia84~ [REV SED ~Ex £ R UIAE
APP_c DROP /N 54 TO BASE GROOVI N APBROX.
CENTER PROR TO WIERTON OF #/N L e
_L APPLY F/NSe TO S MM F) AREA AR NC
C (5) EYELE™ HOLE & NTO EY °R e

DETAIL A (FARSIDE)
SCALE: 1/2

CRT BRACKET LH
ROTATED 10° CW

VIEW F-F
SCALE: 1/2
TYP 4 PLACES

—p

50.0

IR Ty

SCALE /2

A

AN

NOTES:

B bk B -

& =L
COCATING F/N % & NSE<TION OF ©'N 63
TORQUE PER WORKMANSHIP MANUAL
CDC SPEC 10120300 VoL, !.
TORQUE TO 11.0TO 12.0 INCH-LBS.
INSPELTIGN TORQUE -10.0 INCH-L8S. MIN.
TORQUE T0 23.4 T0 25.9 INCH - &S, C
INSPECTION TORGUE-19.0 INCH~LBS. MiN,
ELECTRICAL CONTINUITY MUST EXIST BETWCE
THESE 2CINTS ON F/N 4 AND F/N S. RESISTANCE]
MUST NOT EXCEED 0.2 CHMD.

ALL DIMENSIONS ARE iN MILLIMETERS
(MM UNLESS OTHERWISE SPECIFIED.

MARK "ASSY 15632234" IN AREA SHOWN
PER CDC SPEC 10121508,

F/N 23 15 APPLIED ACROSS THE TOP,
BOTT/OM ¢ UP RIGHT SIDE OF OPENING
N E/N 4.

APPLY F/N 54 INTO HSG. SLOT PRIOR TO
INSERTION OF F/N 3& & 39,

FURNISHED AS PART OF F/N 8.
FURNISHED AS PART OF F/N [5.
LOCATE ON HOOD APPROX AS SHOWN.

FURNISHED AS PART OF /N 14
BEND TANGS(2)OF F/N4470 HOLD IN PLACE

ADJUST CENTERING MAGNET TO CENTER
CROSS PATTERN (R) TO F/N 4 FRAMEWORK
AND TOUCH PANEL CENTER FOILS IF INSTALLED
BOND CENTERING MAGNET USING AN 60 AFTER
ADJUSTMENT, DO NOT USE HORIZONTAL FREQUENC

METRIC ADISTMENT TO CENTER CROSS PATTERN.
iyt W CONTROL-DATA TITLE
o e T ASCII TERMINAL

& ;:,' */ i/ :7 "-'%'o:v DCEN?)'ZZ/ZE_;:/H SO HZ. TLA
§ g 0 NOT SCALE ORAWING _Jerecrtosy r'\]vs ey ITED ST -
e o ssoz0 | | 15632334
a yriman | arPROVED d” e} B T
< s 72 [Ni553235% e | or 3
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[ PRINT DATE [ eace | FiLE CHANGE NO.
BUILD ARC 440 ASSEMBLY PARTS LIST [o02=04=82 | 1| 00014840
DIV | ASSEMBLY NUWBR |CD.| RV, | Owo. | oesCRIPTION [ mc T srarus sTatus pate | ING. RES?. | PLE DATE
60 | 15632336 7| m |0 |TERM ASCII IST-II SoMz (TAy | @ |mrk | 08=21-80 | CC6298  |02-06=82
T NO.| U PART NUMBER OML QUANTITY u/m PARY DESCRIPTION (MC| YD RC0. NO. IN 8CO. NO. OUT $/N WKIN WK OUT
001 01 | 71493126 11 1 IPC |[BAGEs PAINTED/ZINC P 146840 8214
001 02 | 71493468 2 1 PC IBASE PAINTED P 14840 8214
P02 01 | 71493154 0 1 PC |BEZEL PAINTED/ZINC P
003 (01 | 716492483 i4 1 PC [HOOD» PAINTED W/SHLD (WHT) p
004 01 | 71493156 iS 1 PC [BEZEL INSERT ZINC P
005 (01| 51940851 {2 1 PC |REPLACED By 51940852 14889 p 14889 8208
005 (02 | 51940852 0 1 PC [KEyBOARD ¢oKEy ASCII P 14889 8208
006 01| 61408024 [0 1 PC|CABLE ASSY, LOGIC DC A
007 (01| 614080257 1 PC|CABLE ASSY, BRD INTC A
00y {01 51916942 i9 1 PC[CRTy 15IN PH/P4 HeRSLTN SHORT|P
009 (01| 614088870 1 PC|PANEL ASSY AC ENTRY A
010 [0l 614089:7 6 1 PC|CABLE ASSY, DISPLAY A
011 /01| 90446206 i1 1 PC|REPLACED By 90446293 14838 A 14684 8136
011 |02 904662934 1 PC|CD ASSY 1AGD PWR SPLY A 14650 8136
012 |01 | 71492484 2 1 PC|BRACKETy PCB P
013 (01| 904462298 1 PC |[REPLACED By 90446266 14422 [ ba22 8102
013 (02| 906462669 1 PC|CO ASSY AABD VIDEC CONT MOD |G 14422 8102
014 01 | 90446221 '8 1 PC |REPLACED BY 90460876 is284 IS 14204 8041
014 (02 | 90460876 7 1 PC IREPLACED By 90446265 14422 S 14284 16422 8041 (8102
014 (03 | 90446265 i2 1 PC |[REPLACED By 90460881 14532 S 14422 14532 8302 (8110
014 06 | 9046n881 T 1 PC |PC CD ASSY 9ACD ] 14532 8110
015 |01 | 9044224 |9 1 PC |REPLACED By 90460877 14284 A . “420p4 8041
01> (02 | 90460877 'S 1 PC |CO ASSy 0ADD A 14284 8041
016 (01| 517771315 6 “ PC |SUPPORT CKT BD P
017 |01 | 71692795 11 1 PC [DOOR L
: ! ONT DATE rase PLE CHANGE NO.
ASSEMBLY PARTS LIST [ ™51 “aoienss
oV ASSEMBLY NUMBIR || V. | owe. | DESCRPTION [ uc T stanus sTATUS DATE | NG, ResP. I e DATE
5632336 | : L | 38=21a80 | GCq2 02=04=82
V‘ NO.| lIl 1"."”- ’lu{ MAB"N!TE/BIE ‘nnm mc| o ':o-n: 8CO. NO. DUT “ $/N e N WX ouT
018 |01 | 93539009 6 2 PC [FASTENER PUSH ON TYPE ¢ P
01¥ (01 | 71493096 3 1 PC |PLATEs AC ENTRY p
020 (01| 71492749 8 1 PC |ALARM BRACKET P
021 |01 | 714927806 1 PC|CRT BRACKET RM P
022 [01| T149275) 4 1 PC |CRT BRACKET LW P
023 01| 518039064 !5 2250 [FT TAPEy NEQ SELF=ADH 1/4wx1/87 |8
024 |01 956706030 850 |FT|TAPE MYLAR B 14389 8047
025 (01| 714928181 1 PC [NAMEPLATE P 14742 8142
025 (02| 714928199 1 PC |NAME PLATE P 14742 LT
02601 7T149280%:8 1 PC|LABEL (] 14742 s14p
027|101 66312523:S 1 PC|REPLACED By 66313416 14284 P 14284 8041
02702 66313416!1 1 PC|LABELy SWITCH SETTING P 14284 8041
026 (01| S1918101:3 1 PC|[KNOBy P=C SKIRTED/INSERT PLN |P
029 (01| 15164916:7 & PC|MSCR HEXeLK PLN M4X22mm STL 2|8 ) 16477 8104
029 (02| 151649159 & PC|{SCR MET HEX M4 [} 16477 8106
030 (01| 15164911:8 8 PC[MSCR HEXLLK PLN MaXBMM STL 2P|8
03101 151¢5013!2 15 PC|{SCR TPG HEX PLN M&,5X13MM STL|B
03201 151649191 6 PC|MSCR HEXaLk PLN MSX13MM STL Z|B
033 01| 919757245 3 PC [NUT HEXAGON ST SMM B
034 01| 919756718 8 PC |WASHER Ex TOOTH SZ S 8 142844 8041
03« (02| 9197567y 8 9 PC [WASHER Ex TOOTH 82 § 8 142844 8041
035 (01| 94277411 (8 2 PC |STRAPy CBL TIE TYP 1 YO lel/8|B o 14532 8110
035 (02| 94277411.:8 4 PC [STRAPy CeL TIE TyP 1 TC 1-1/88 14832 8110

62940007 F - 7-19/7-20 @






BUILD ARC 440 ASSEMBLY PARTS LIST ioz-:::%‘g ; ":1] ™ 00014840

o Ay o @] WV, | owe. | ECRPTION Twc [ ors | siawsoam | wiomme. | maoan
66U | 15632334 7| M | D | TERM ASCII ISTeIl 50MZ (Ta) | 6 |ReL | 0g=21=80 | CC429B [02=04=g2
g No u PART NUMBER co [ auanmiry qu PART DESCRIPTION mc| nio [ sco.nO.WN #00. NO. OUT $/N WICIN | wk ouT
03w (01 | 51918752 1 16 PC [SPRING FINGER FIG 2 P

03v j01 | 51918753 8 10 PC [SPRING FINGER F16 3 P

V4u 01 [ 51918790 %o 1 PC [XFMR STEP=DOWN 220/240V P

04) |01 5196056653 070 |FT |TAPE MAG ,%00 WIDTH ,036THICK |B

04z (01 naozozeiz 1 PC |PLATE STRIKER P

043 01 968319::73‘3 1 PC|CKT BRKR MAGNETIC 3,0 AMPS P

044 |01 nwansof.o 1 PC |SCREEN BCTTCM CENTER P

oes 01| 1siesezrie| 1 PC|CBL, 99IN 3<CND(3) 188A 250V |P

ose |01 15l669zo§9 2 PC|SCR MET WEX MS e

047 |01 9626101726 1 PC|CLIP CABLE ADH BACK TYPE VII |8

Oy |01 265361(-951 060 [FT|SLVGs 1/4 WT/SHRINK BLK UL 8

049 (01 518051uo§5 2 PC|BUMPER SELF STICKING P

05 (U z:.s:u'no?v 060 [FT|SLVGs 3/8 WT/SHRINK BLK UL 8

051 |01 0139111951 1 PC|GND WIRE ASSY A

0s2 |01 unzsasie 1 PC|REPLACED By 66313415 14284 P 14206 8041
052 (02 | 66313415 |3 1 PC [LABELy S,ITCH POSITION P 14284 8041

053 01 | 71492970 go 4 PC |BUMPER,TOUCH PANEL P

054 01 | 94850711 ie 005 Z |[SEALs EASTMAN CLR (91A) 8 4749 8138
05¢ (02| 95033915 3 25¢ [02 |BONDING AGENT ETHYL 102 B 14749 8138

055 o1 | 71493178 S 1 PC [MASK KEYBOARD P

0Se 01 | 61391117 1 1 PC (GND WIRE ASSY (5.8 IN BRAID) (A

057 |01 | 71493160 1 1 PC [SCREEN BOTYOM REAR P

BUILD ARC 440 ASSEMBLY PARTS LIST [Gafacss | s ] " cooisssc

o ASGEMGLY NUMME 10| WV, | owo. | ORCRWTION [ wc [ sans SaTsoATE | X2 [ muoan
psso | 1seazgaein| v o remy asorn astoprsont oo Lo Lo} gectiong | coszee - lateotnts,
058 01 | 66310664 |9 1 PC [LABEL HOOD CAUTION P

- ] e A e I
060 (01| 510040637 500 (CZ (ADHESIVE, SEALANT SIL RUBBER |8 16749 8138
061 (01| 09040204 i1 . PC |[WSHRy NO,10 DISHED LOCK STL |8

062 |01| 613911213 1 PC|GND WIRE ASSY (1BIN 18AW0) A 14284 ' |s0s1

063 01| 714934718 1 PC {STRIPy SHIELDING 1,0 P 14840 214

064 (01| 7149347216 F] PC|STRIP, SHIELDIN® AC ENTRY P 14840 8214

065 01| 24505414 :3 2 PCEYELET, ReFLO ,10%wWX,218L BRS|8 14840 8214
06601 96751666:7 770 |FT|GASKET STRIP ] 14840 8214

0080 Té?AL LINES
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RUILD ARC D06 ASSEMBLY PARTS LIST i T

DIV, | ASSEMBLY NUMBER 'cD| mev. | owe. | DESCRIPTION [ mc T sratus STATUS DATE | ENG. RESP. [ eueoare
860 | e1s0mesai)| Al c | PANEL + GASKET ASSY v ReL | 08-09-79 | Fceiea | 01-17-80
u PART NUMBER D M| QuANTTY  [u/m PART DESCRIPTION mcl vio | #co. No. IN | EcO. NO. OUT S/N wi N | wk ouT
00101 51916945) 2 1 PC{ CRT TOUCH PNL ASSY P

00201 51911517/ 4 3| 333|FT| TAPEy POLY SLF=ADH 1/6wX1/4T | B
003|01 51916982! 9 3| 333| FT| TAPE COPPER FOIL W .25
004/ 01 51916982| S 278 FT| TAPE COPPER FOIL W 50

0004 TOTAL LINES
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920-68 | RELEASED CLASS A

i

NOTES: N

B -

_ BEND TANGS(2)OF F/N 51 TO HOLD IN PLACE

B PPEREE

APPLY DROP F/NS0 TO BASE GROOVE IN APPROX
CENTER PRIOR TO INSERTION OF F/N &l.
APPLY /N 50 TO 5MM DIA(REF) AREA AROUND
EYELET HOLE &INTO EYELET HOLE PRIOR TO
LOCATING F/N 42 ¢ INSERTION OF #/N 3.
TORRUE. PER WORKMANSHIP MANVAL

CDC SPEC 10120300 voL |

TORQUE T0 11.0 TO 12.0 INCH -L8BS.
INSPECTION TORQUE=[0.0 INCH-LBS. MN.
TORQUE 70 23.4 TO 25.9 INCH -L8S,
INSPELTION TORQUE=- 9.0 INCH-LBS. MIA/.

ELECTRICAL CONTINUITY MUST EXIST BETWEEN
THESE POINTS ON F/N 4 AND F/N 9. RESISTANCH
MUST NOT EXCEED 0.2 OHMS.- s

ALL DIMENSIONS ARE IN MILLIMETERS
(MM) UNLESS OTHERWISE SPECIFAED.
MARK "ASSY (5632974 "IN AREA SHOWN
‘PER CDC SPEC 10121508 . . .
F/N 23 13 APPLIED ACROSS THE TOR,
BOTTOM, ¢ UP RIGHT SIDE OF OPENING
IN F/N 4.

FURNISHED AS PART OF F/N B. |

FURNISHED AS PART OF F/N IS.
LOCATE ON HOOD APPROX AS SHOWN.

FURNISHED AS PART OF F/N 14,

APPLY F/N 50 INTO HSG.SLOT PRIOR TO
INSERTION OF F/N 42 & 54.

ADJUST CENTERING MAGNET TO CENTER CROSS]
PATTERN. (1) TO F/N 4 FRAMEWORK AND TOUCH
PANEL CENTER FOILS,IF INSTALLED, BOND
" CENTERING MAGNET USING F/N 58 AFTER ADJUST
MENT. DO NOT' USE HORIZONTAL FREQUENCY
ADJUSTMENT TO CENTER CROSS PATTERN.
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BUILD ARG 440 ASSEMBLY PARTS LIST [ i"fJ' e 4

T T B I SN O T T T T T
0860 5422974 [ | A |0 fcopo #5022 577z gopZ 8| | soom - |cfZas -
TnDNO| U PART NUMBER iu l QUANTITY u/M PART DESCRIPTION mc] vio | s00. w0 §C0. NO. OUT /N WK | wxour
ood |01 [#72959" | 1| [pc|sases paINTED/ZING )
002{01| 7149315610| 1|  |PC[BEZEL PAINTED/ZINC P
00301 7149248314| 1|  |PC[HOODy PAINTED w/SHLD (wHT) [P
004(01| 71493156/5| 3|  |PC|BEZEL INSERT ZINC 4

005(01:5194p852 1 PC{KYBOy IST I 66KEY 4
006/01| 6140802410 3|  |PC{CABLE ASSYs LOGIC OC A
007(01| 61408025i7| 1|  |PC|CABLE ASSY, BRD INTC A
008(01| 51916942i%| 1|  [PC|CRIy 1SIN PH/P4 M=RSLTN SHOKI|p
009/01| 61408887i0| 1|  [PC{PANEL ASSY AC ENTRY A
010|01| 61408%07:0 1 PCICABLE ASSY, DISPLAY A

. o . . A
0o/ 9o~~629;§3 1 PC{CO ASSY 1AGD PWR SPLY A
012|01| 71492484}2 1 PC|BRACKET PCB P
013 c/oVL/é‘S%): B 1 PC{CD ASSY 0ABD VIDEO CONT MOD |G
014/ | 90e60881i7 A PC{PC CD ASSY OACD ;

015{02( 904608775 1 PC|CO ASSY 0ADD A
0l6|01| 51777315:6 . PC'|SUPPURT CKT HD P
0}7(01| 714927951 } PC|DOOR P

|[018fo1| 93539009i6| 2|  |PC|FASIENER PUSH ON TYPE ¢ L4

019(01| 71493096:3 i PC|PLATEy AC ENTRY [

020|01| T1492749:8 1 PC{ALARM BRACKET ]

fe -

"./ g 1o ane ase ASSEMBLY PARTS LIST [ —ees

it Te ] ] oo | T [ T oamn | siamsomn | weimr ] o
goo 45232774 Ol A | o kD 0 mecsz 15702 gowz| . F: | -~ - Jece29¢ | .- - -
Fpwowo] u | rasiowwsin  [copq  ouawtiy urk VAT DRCPTION uc| vo | sowow | soweow | N | wxw | wout
021 (01| Tias27506 1 PC|CRT BRACKET RW P
0z2|01| 714927514 i PC|CRT BRACKET LH P
023 |01} 518039045 2250 [FT|TAPEy NEO SELFwADH 1/4wX1/87 |B
02¢|01| 9s261017i86 ) PG |CLIP CABLE ADW BACK TYPE VII |B
nzs‘ 7149201919 i ' |Pglnmg PLATE : ‘
. ! R L P l
027 (02| 663134161 1 PC|LABELy SWITCH SETTING P |
02801 S1915101i3 | PC{KNOBy P=0 SKIRTED/INSERT PLN |P
va 011 1516491519 i PC|SCRMET HEX mé H
030|031 151649118 ] PC{MSCR HEXmlK PLN M4XBMM STL ZP|8
o301 151650132 11 PC|SCR TPG HEX PLN M4,5X13MM STL |8
03201 1516491911 ) PC|MSCR HEXwbK PLN M5X13MM STL 2|8
033]o1| oisvstaeis| 3|  |ec|wur MExAaon sz sew e
03¢[01] e1975671:80 9 PG| WASHER EX TOOTH SZ § )
035/01] 15164%20:9 2 PG| SCR MET MEx M8 ]
036/01] 61408910:0 1 PC|CABLE ASSY AC t/P A
038| 01 5196054¢}3 0T0(FT|TAPE MAG 4500 WIDTH 4 036THICK B
039/ 01| Tie92926{2 1| |pc|pLATE sTRIKER e
040/0i| 96837907i3| 1 |PC|CKT EAKR MAGNETIC 350 s lp| |
N : ‘ 1 R ; A. 4 : I .l-,' -l

62940007 F , . 7-22.5 l



BUILD ARG 40 ASSEMBLY PARTS LIST [, "" e
OV | ASSEMALYNUMBEE  1CD.| Iv. | owe. Descawion [ mc | mmf stAtUs DATE | wa. e, [ maoan
80 Yseszazy 10| A ]o ko//o #5C1Z 15TIE by el | ] ~lecez9e [ -
v Jano No. PART NUMBE o auawnty /s PART DISCRIPTION JILIED %0, No. ™ #C0. NO. OUT DERETIET
06l ! | 9427741118 4 PC|STRAPy CBL: TIE TYP | TO 1-1/8 8 !
042 01| sivlers2io| 16 PC|SPRING FINGER FIG 2 P
063 (01| 613911197 1 PC|GND WIRE ASSY A
044/02| 663134153 1 PC|LABELy SWITCH POSITION P
045|01| 245347091 060 [FT|SLVGs 1/4 HT/SHRINK BLK UL 8
046 /01| 24534710:9 060 [FT|SLVGy 3/8 HT/SHRINK BLK UL 8
04701 15165¢28:2 } PCICABLE 3-COND 18 AWG 125 VAC- |P
048(01| 578057005 2 PC|BUMPER SELF. STICKING ]
049(01) 714929700 4 PG|BUMPER, TOUCH PANEL P
080i0/| 95033915]0 250 | 02| BONDING AGENT ETHYL 102 :
osi|oa| Tiesmseis| 1|  |Pc{scREEN BoTrom cENTER P
082/ 01| 71493175:5 ) PC|MASK KEYBOARD P
053/ 01 613911171 )} PC{OND WIRE ASSY (5,5 IN BRAID) |A
05401 smns:j'a 10 PC|SPRING FINGER FIG 3 P
055(01| 66310664 :9 1 PC|LABEL HOOD CAUTION P
056 (01| 71493160:7 1 PC |SCREEN BOTTOM REAR P
087]01| 61408962:1 1 PC|CABLE ASSY AC ENTRY A
058{01) 51004063:7 500 |0Z |ADHESIVE, SEALANY SIL RUBBER |B
05901 95670603:¢ 850 |FT|TAPE MYLAR ] :
060 /01| 09040204:1 . PC|WSHRy NOylo DISHED LOCK STL. |8
: BUILD ARC 440 ASSEMBLY PARTS LIST [ === "“i,';"”.‘“";"‘;
o | Assimi wowem 1G] miv. | owo. oescaPToN [ mc [ srawws | wiansoan [ raoan
860 l/ﬂ&z‘/w Ol Ao w//o  #5CIT /570 6oW2GRD | @ || J2- ik ~) ccoz9c,. /8 CF
Tpwono FARTNUMMEE (O] QUANTITY  [Urm PART DESCAITION M v | wowom | wowoour | ww | wim | weour
0065 TOTAL LINES
berlol lrrear a7t / rsrese, sy, 70
62 07T B/TL CCBTRIS, SHISLOING AL Entry
65|ol| 29508y z -l6 FreceT
iy |o1\ge7sreee (70 FllGasker STr12, EME/REFT
7-22.6 62940007 F
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REVISION RECORD.

: . : . 1 . 4 o 1 s | 26289515
. - - SHEET REVISION STATUS

DESCRIPTION

onre | owee [ e

RELEASED CLASS A

EIEI
AlA | A A 1392048

—SEE DETAIL A

DETAIL A (FARSIDE)
SCALE: 1/2

CRT BRACKET LH
ROTATED 10°CW -

EPrbE P

NOTES:

IN F/N 4.

INSERTION

view F-F
SCALE: |/2
TYP 4 PLACES

—i . B \——fA
. o (®) @) 21

2
W\ /|

AUDIBLE ALARM/D\

OF /N 3& & 39.

APPLY DROP F/N 54 TO BASE GROOVE IN APPROX.
CENTER PRIOR TO INSERTION OF F/N (3. !
APPLY F/N 54 TO 5MM DIA.(REF)AREA AROUND
EYELET HOLE ¢ INTO EYELET HOLE PRIOR TO
LOCATING F/N G4 INSERTION OF F/N (5.
TORQUE PER WORKMANSHIP MANUAL
CDC SPEC 10120300 VoL. 1.
TORQUE 70 11.0 10 12.0 INCH- LES.
INSPECTION TORQUE - /0.0 INCH-LBS. MiN.
TORQUE T0 23.4 70 25.9 INCH - L 65,
INSPECTION TORGUE-19.0 INCH-L BS. MIN,
ELECTRICAL CONTINUITY MUST EXIST BETWEEN
THESE POINTS ON F/N 4 AND F/N 9. RESISTANCE
MUST NOT EXCEED 0.2 OHMS .

ALL DIMENSIONS ARE IN MILLIMETERS
(MM UNLESS OTHERWISE SPECIFIED.

MARK "ASSY 1563297" IN AREA SHOWN
PER CDC SPEC 10121508 .

F/N 23 1S APPLIED ACROSS THE TOP,
BOTTOM, ¢ UP RIGHT SIDE OF OPENING

APPLY F/N 54 INTO HSG. SLOT PRIOR TO

FURNISHED AS PART OF F/N 8.

A
A
/A
A\
/N FURNISHED AS PART OF F/N I5.
A
A
A

LOCATE ON HOOD APPROX AS SHOWN.

FURNISHED AS PART OF &N 14
BEND TANGS(2)OF F/N44TO HOLD IN PLACE

O\ ADJUST CENTERING MAGNET TO CENTER
CROSS PATTERN () TO F/N 4 FRAMEWORK
AND TOUCH PANEL CENTER FOILS,IF INSTALLED,
BOND CENTERING MAGNET USING F/N 60 AFTER
ADJUSTMENT. DO NOT USE. HORIZONTAL FREQUENCY
METRIC ADJUSTMENT TO CENTER CROSS PATTERN.
[ orvenss e o

OMENBIONS ARE I M M GS%%”N&%E

LA YARYi 1 €D 110 ASCIT IST-II
T KK I 50 HZ TLA
SCALE !/?_ APL 15632976 G CL29 D 'i:l;l m Imm. 15632976

scAE — [NHA - 15432975
v
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F/N'9 REMOVED FOR CLARITY
ROTATED 90° CCW
SCALE: /2

BRN LEAD (TOP) —~

BLU LEAD (BOTTOM) —

o P

/

TO Ji

T
see petai-F [l = |
SHT 3
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X

1
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/7
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/

X
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00~ ~
(355,

.!3:5.

0O, ;uz

TO J3

(3 rer

/“CONNECTOR AP4 OF F/IN IS

__,_@@ LOCATE LK WSHR BETWN
LOGIC RACK ¥ AC.ENTRY

[ 3 | ——GRN/YEL WIRE, 2
o 5 C 10
g
= G}
| ®
A GRN/YEL WIRE GND FROM F/N 11

AY

X

Sy
TOP VIEW

(BEZEL ¢ HOOD REMOVED)
SCALE :1/1

GRN/YEL WIRE
GND FROM F/N 40

®

@D«» bl

(33
GO

SEE DETAIL-J SHT 3

SEE DETAIL-J (SHT 3)
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) STALL AR SIE (( 1
vEER [ —
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(2) _
-~ 24.0 240 P
DETAIL -F 4 5
SCALE: /2 =
X = | ——SEEDETAL B
—— }e— 3.0 REF
™ 4.0 ek vt
DTR ©
DSR ©
— al.O RTS ©
RCV ©
XMT o
. ERR ©
RESET
Lr (3) INSERT FARSIDE
‘ 0 l]:ﬂ /®
B
DETAIL-B ®
REAR (INSIDE) VIEW 210
OF DOOR L \ REF
SCALE: I/
\S
—/—
55,
- REF
ND STUD (2]
%ETA!L-J @ view D-D
SALE FRONT VIEW _
SCALE: I/1 : 15920 D
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BUILD ARG 440 ASSEMBLY PARTS LIST ||| ===
OV | AsSEMMYNUMBER [0 mav. | owo. | DESCRIPTION T e T stas sTAtus oATE | ENO. RESP. | mEoA |
86 | /5632975'f[ A |0 lcowe ez 3727 sors 7R 8 |t | oo CCBRID | /iim- 4/__+
1hnono] u ! R co ] auanmry UM PART DESCRIPTION mc| vio | sc0.n0. 4 8C0. NO. OUT /N WK | Wi out
o001 |01 (77493488 1 PC |BASE, PAINTED/ZINC P
002 (01| 7149315410 ) PC |BEZEL' PAINTED/ZINC P
003[0)| Ti492¢83 ¢ 1 PC [HOODy PAINTED w/SHLD (WHT) P
004 [01| 7149315615 1 PC |BEZEL) INSERT ZINC P
005 |01|5/99085Z ' - ) PC|KYBO, IST II 66KEY P
006]01| 6is08024!0 | PC|CABLE: ASSY, L0GIC DC A
007(01| 61408025;7 ] PC-|CABLE ASSY, BRD INTC A
008/01| 519169429 1 PC|CRTy 1SIN PH/P4 H=RSLTN SHORT|P
009|01| 6ie08887;0 1 PC|PANEL: ASSY AC ENTRY A
0lojoy| eie08907:6 | PC|CABLE ASSY, DISPLAY A
oliy/| 904s629314 i PC|GD ASSY 1AGD PWR SPLY A -
012{01| 7ie92484i2 1 PC|BRACKET) PCB P
oi3los:Jo¥96390: | || |pG|c. Assy gABD ViDEG CONT MOD :
1 f} !
lloialgj| 90e60881i7] il IpcIpc €O Assy oaio sl
015/ | 90460877i5 PC|cD ASSY 0ADD A
01601 511113xs§9 4 PC [SUPPORT CKT 8D P
017|01 7i‘9279521 1 PC [DOOR P
[o18j01 9353900929 2 PC|FASTENER PUSH ON TYPE C P
BuILd AR 440 ASSEMBLY PARTS LIST L;,"%—H%i;”“::;
BV | ASSIMMYNUMMA _1CD.| RV, | owe. DESCRIPTION [ mc | sTATUS sawsoAts | X [ e 0ATS
869 I/FC’Z"/L Bl A lo ICD//O ASCTT 37-IZ 052 67 @ f‘ /2-/2-%/| Ccogs D 1/2—/«9—8/
g NOJ AT NUMBER cou|  ouanmy ') PARI _..CROTION YID | £CO.NO.IN #CO. NO. OUT /N ‘Wi out |
01901 71493096!3 1 PC [PLATE, AC ENTRY P
02001 7149274918 1 PC |aALARM BRACKET P
02101 T1492750!6 | PC|{CRT BRACKET RM P
02201 714927514 1 PC|CRT BRACKET LM P
023101 51803904:5 2(250 [FT|TAPEy NEO SELP=ADH 1/4wX1/8TY |B
02|01 9s670603i0 850 |FT{TAPE MyLAR B |
ozslozl 1)492819§9 i| |PC|NAM§ PLATE: : '
- P
027 02| 663134161 1 PC|LABELy SWITCH SETTING
o28(01] 519151013 ) PC|KNOB, Pe0 SKIRTED/INSERT PIN |P
029[02| 15164915:Y 4 PC|SCR MET HEX Mé4 T
030{01| 15164911;8 8 PC{MSCR HEX=LK PLN M4X8MM STL: ZP|8
031{o1| 15165013i2[ 15 PC|SCR TPG HEX PLN Mé,5X13MM STL|B
032|01] 15164919:1 [ PC|{MSCR HEX=LK PLN MSX13MM ST 2|8
033loal 91978724i8 3 PCINUT HEXAGON S2 SMM 8
loaslozal 91975671:8] 9|  |PC|WASHER EX TOOTH SZ § 18] | X ] |
035/02| 94277411{8 4 PC|STRAPy CBL TIE IYP 1 TO 1=1/8/|8
03slo1| sio1e7s2io| 16|  |Pc|SPRING FINGER Fl6 2 P

7-22.10 : 62940007 F



ASSEMBLY PARTS LIST |

_ __omNTOATS vacs_| PLE CHANGE NO.

BUILD ARC 440 - - [ 3] " -
o Assoy Wi T | wiv. | owo. | vscuetion [wc [ s | sawsoai | woas. | mioam
860 |56327705, N | - kDo kscrr sz Spun Al LT - | cceay L Ry
(Fwono] u | raNTauMMeR (o] ouantiy  [u/M AT o Wc[ Vi, w«o.Nom | IONO.OUr | e/m | wkm | wkour
039 (01| 519187538 10 PC |SPRING FINGER FIG 3 P
040/01| 519187900 } PC|XFPMR STEP=DOWN 220/240V P
041[01| 51940544:3 070 [FT|TAPE MAG ¢500 WIDTH ¢036THICK |B
04201 714929262 1 PC |PLATE STRIKER P
043(01( 98837907!3 1 PC |CKT BRKR MAGNETIC 3,0 AMPS P
04401 i1493159'9 1 PC [SCREEN BOTTOM CENTER P
045 (01 15165427 14 1 FT|[CABLE 3~COND 18 AWG 125 VAC |P
046/01) 151649209 H P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>