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Publication Title 92451-10 Terminal Subsystem, Volumes 1 and 2, Hardware Maintenance Manual
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NOTE

DO NOT INSERT THIS REVISION PACKET UNTIL ALL PREVIOUS REVISIONS HAVE BEEN
ADDED TO MANUAL. REFER TO THE LIST OF EFFECTIVE PAGES SHEET (IF PROVIDED)
OR TO THE REVISION RECORD TO DETERMINE PREVIOUS REVISION PACKETS ISSUED.

REASON FOR CHANGE DESCRIPTION OF CHANGE

ECO 13322 Corrects part numbers 66294700
and 66294800 added by previous
ECO on spare parts lists,

Memorandum Adds configuration information to
manual describing the conversion of
CC6B1-A02 to CC6B1-A52
equipment types per FCO 11735
(selective retrofit).

ECO 13515 Vendor redesign of printer mech-
v anism.

ECO 13647 ’ Prevent failure of focus pot.

ECO 13883 Eliminate intermittent clearing of

protected data when clear operat-

(Continued) ion is performed.

EFFECTIVITY: ECO(s) _N/A
Fco N/A

PAGES AFFECTED: See List of Effective Pages, page xiii, volume 1; page v, volume 2,
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(Change cover sheet information continued)

ECO 13943

ECO 14001
ECO 14045

ECO 14119
ECO 14455
SB 4118

SB 4293

Eliminates rework for focus pot resistors,
increases spacing between high voltage
paths, and standardizes board blank.

Cost reduction due to future availability
of existing parts.

Makes drawings consistant with sub-
assembly drawings and reduces cost.

Customer engineering request.
Corrects schematic errors.

Shipping damage to video monitor PC
boards.

Paper jamming on top of the platen.
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REVISION RECORD

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

REVISION

DESCRIPTION

A

Final edition. This printing obsoletes all previous editions and includes the

(08-01-75)

following ECO s: C021, C026, C039, C043, C045, C051, C063, C064,

C065, C066, C062, C070, CO75, C084, C098, CO103, CO105, CO106,

Cco110, C119, €123, C126, C127, C131, C146, C149, C174, C175, C184,

C190, C193, C210, C212, C213, C214, C215, C220, C227, C237, C240,

C243, C245, C252, C258, C267, C282, C295, C304, C310, C316,

CD10653-1, CD10653-2, CD10653-5, CD10653-6, CD10653-7, CD10666,

CD10733, CD10741, CD10880, and CD10879.

B

Manual revised and reprinted to reflect system integration and evaluation

(10-08-75)

verification. Changed pages: viii, ix, x, xii, xiii, xiv, 3-3 through 3-6,

6~2, 6-3, 6=9 through 6-19, 6-21 through 6-25, 6-27, 6~28, 6-30 through

6~44, 6-46 through 6-51, 6-53, 6-55 through 6-69, 6-71 through 6-77,

6-79 through 6-81, 6-85, 6-88, 7-28, and 7-34. Added pages: 6-89, 6-90,

and appendix B.

Manual revised and reprinted to add nonimpact printer, impact (matrix) printer,

(7-7 -76)

tape cassette unit (both single and dual), answerback, multidrop, autoprint,

highlighting, edit with wraparound, current loop, and paging features.

This printing obsoletes all previous editions and includes the following ECOs:

10756, 10795, 10832, 10836, 10841, 10849, 10893, 10907, 10208, 10913,

10925, 10930, 10935, 10952, 10971, 10972, 10980, 10986, 10990, 10996,

11000, 11002, 11007, 11023, 11039, 11040, 11056, 11074, 11107, 11113,

11120, 11121, 11144, 11150, 11165, 11195, 11206, 11223, 11226, 11250,

11258, 11277, 11311, 11323, and 11348.

Publication No.
62961200

REVISION LETTERS |, O, Q AND X ARE NOT USED
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Address comments concerning this
manual to:

Control Data Corporation
Technical Publications Department
2401 North Fairview Avenue

© 1975, ]976' 1977, ]978, 1979, 1981 St. Paul, Minnesota 55113
by Control Data Corporation or use Comment Sheet in the back
Printed in the United States of Amekrica of this manual .
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REVISION RECORD (CONTD)

REVISION

DESCRIPTION

—

— —_ |

D

Manual changed to reflect the following ECO s 11142, 11143, 11248, 11280,

(04-07-77)

11302, 11386, 11506, 11547, 11555, 11587, 11602, 11603, 11604, 11614,

11639, 11673, 11716, 11723, 11747, 11771, 11772, 11790, 11890, 11923,

11946‘, 12081, 12107 and 12295. Latest version of video monitor is included

with this change. Previous versions of video monitor are retained too. Spare

arts lists, formerly part of Section 8 are now included in Section 7, Parts Data.

E

Manual change to reflect ECOs 12153, 12197, 12351, 12385, and 12492 and

(11-30~-77)

information regarding interface adapter cabling. The remainder of changes are

correctional .

F

(07-26-78)

Manual changed to reflect the following ECO s 12107, 12629, 12687, 12714,
12745, and 12855. Adds Cherry keyboards to CC6B1 and CC614. A thermistor

is added to the horizontal sweep circuit to extend life of the output transistor.

Provides hardware changes for retention and cost reductions. Changes pages:

vi, viii, ix, xiii, xiv, xv, xvi, xxv, 5-10, 5-11, 7-4, 7-5, 7-13, 7-14, 7-15,

7-16, 7-17, 7-18, 7-19, 7-20, 7-21, 7-22, 7-23, 7-47, 7-49, 7-50, 7-51,

7-60, 7-61, 7-63, 7-78, 7-79, 7-152, 7-153, 7-154, 7-155, and Comment

Sheet.

G

Manual changed to reflect the following ECOs: 12225, 12559, 12624, 12827,

(04-04-79)

12995, and 13037, 12225 adds parity switch to NIP printer, 12559 PL

correction, 12624 replaces cassette AC entry panel, 12827 increases size of

fuse to 2 A, 12995 corrected SPLs, and 13037 adds support to HV crt lead.

Added new assemblies to section 7 (new crt socket and HV transformer incor-

ated by ECO 12855),

H

Manual revised to incorporate ECOs 13322, 13515, 13647, 13883, 13943,

(04-13-81)

14001, 14045, 14119, and 14455; Service Bulletins 4118 and 4295; and a

memorandum to add configuration information to manual for conversion of

equipment type CC6B1-A02 to CC6B1-A52 per FCO 11735,

Publication No.
62961200

Volume 1
vi
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MANUAL TO EQUIPMENT LEVEL CORRELATION

This manual reflects the equipment configurations listed below.

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

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

all of the numbers on the equipment FCO log, then this manual accurately reflects the equipment.

EQUIPMENT TYPE SERIES WITH FCO’S COMMENTS
CCé6B1-A 01 ECO's 10756, 10849, 10851, 10879, 10880,
(unit licensed by and 10894
FTZ as meeting VDE
Standard 0871) 02 10972
03 ECO 10980
04 11039
05 10935
06 11040
07 11280
11142
11302
12155
09 ECO 11248. At series code 09 CC6B1-A was

| made inactive and is replaced with CC6B1-C.

Reference CC6B1-C correlation sheet for further
updates,

NOTE: ECO" LISTED ARE ONLY THOSE
WHICH CAUSED THE ASSOCIATED SERIES
ADVANCE.

62961200 H
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE SERIES | WITH FCO'S COMMENTS ﬁ-i
CCé6B1-B 01 ECO’' 10756, 10849, 10851, 10879, 10880,
(unit licensed by and 10894,
FTZ as meeting VDE
02 10972
Standard 0871) 10986
03 ECO 10980
04 11039
05 10935
06 11040
07 11280
08 11142
11302
09 ECO 11248
10 ECO 11614
1 ECO 11386
12 ECO 11639
13 12155 ECO 11747
14 ECO 12687
15
NOTE: ECO?'S LISTED ARE ONLY THOSE
WHICH CAUSED THE ASSOCIATED SERIES
ADVANCE.
0i987-3
Volume 1
viii 62961200 H
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE | SERIES | WITH FCO'S COMMENTS
CC6B1-C 01 ECO 11386
(unit licensed by
FTZ as meeting VDE 02 ECO 11639
Standard 0871) 03 12155 ECO 11747
04 ECO 12687
05

NOTE: ECO'S LISTED ARE ONLY THOSE
WHICH CAUSED THE ASSOCIATED SERIES
ADVANCE,

62961200 H
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE

SERIES

WITH FCO’S

COMMENTS

CCéB1-A

CCéB1-A

CCé6B1-A

CCé6BI1-A

CCéB1-A

CCéB1-A

NOTE: Serial numbers of equjipments affecte

the above configuration
D 11735.

documenting
pages of FC(

52

53

54

55

56

58

11735

11735

11735

11735

11735

11735

CC6B1-A02 equipments were converted fo the
CCé6B1-A52 equipment type per FCO 11735

(selective retrofit),

CC6B1-A03 equipments were converted to the
CC6B1-A53 equipment type per FCO 11735
(selective retrofit).

CC6B1-A04 equipments were ‘converted to the
CC6B1-A54 equipment type per FCO 11735
(selective retrofit).

CCé6B1-A05 equipments were converted to the
CCé6B1-A55 equipment type per FCO 11735
(selective retrofit).

CC6B1-A06 equipments were converted to the
CC6B1-A56 equipment type per FCO 11735
(selective retrofit).

CC6B1-A08 equipments were converted to the
CC6B1-A58 equipment type per FCO 11735
(selective retrofit).

d and other necessary information

material may be found in the

Volume 1
X

0i987-3
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- MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE

SERIES

WITH FCO’S

COMMENTS

=

CCéB1-B

CCéB1-B

CCéB1-B

CCé6B1-B

CCéB1-B

CCéB1-B

NOTE: Serial numbgrs of equ
the abovie configuration

documenting
pages of FC(

52

53

54

55

56

58

D 11735.

11735

11735

11735

11735

11735

11735

pments affecte

CC6B1-B02 equipments were converted to the
CC6B1-B52 equipment type per FCO 11735
(selective retrofit).

CC6B1-B03 equipments were converted to the
CC6B1-B53 equipment type per FCO 11735
(selective retrofit).

CC6B1-B04 equipments were converted to the
CC6B1-B54 equipment type per FCO11735
(selective retrofit).

CCé6B1-B05 equipments were converted to the
CC6B1-B55 equipment type per FCO 11735
(selective retrofit).

CC6B1-B06 equipments were converted to the
CC6B1-B56 equipment type per FCO 11735
(selective retrofit).

CC6B1-B08 equipments were converted to the
CC6B1-B58 equipment type per FCO 11735
(selective retrofit),

d and other necessary information
material may be found in the

C 62961200 H
(
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE | SERIES | WITH FCO’S COMMENTS
Es =
XA1A7-A 01 10973
02
XA1A8-A 01 ECO 11143
02 11604
03 11771
04 12295
XATA9-A 01 11790
02
XA1B1-A 01 -
XA1B2-A 01 11603
02 11923
03
XA1B5-A 01 11587
02 11772
03 12081
04
XA1B6-A 01 11602
02 11890
03
XA1B7-A 01
XA1C1-A 01
0|987-3
Volume 1
.2 62961200 H
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET (CONTD)

-~

R EQUIPMENT TYPE SERIES WITH FCO'S COMMENTS
) —— o ———— = '
CL1A2-A 01 - ECO 12225
( 02 - ECO 13515, S/N cut in 320
03
« CL1A2-B 01 - ECO 12225
« 02 - ECO 13515, S/N cut in 320
' 03
( CL1A2-C 01 - ECO 12225
| 02 - ECO 13515, S/N cut in 320
( 03
| BEGAT-A 01 11723
{ 02
‘ BE6A1-B 01 11723
02 ECO 11854
03
B BEGA1-C 01 11723
{ 02
( BEGAT-D 01 11723
( 02 ECO 11854
03
CL416-E - - Supplied by Computer Peripherals Inc.,
‘ ' ‘ Rochester Division. See their manuals,
- identified in Preface, for series and FCO
( . information
- NOTE: ECOs LISTED ARE ONLY THOSE
'S WHICH CAUSED THE ASSOCIATED SERIES
ADVANCE.
N Volume 1
{ 62961200 H xi/xii
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FOREWORD

This manual assists those performing on-site maintenance of the CONTROL DATA®
92450 Terminal Subsystem (referred to in this manual as simply "the terminal"). The ¢
terminal is a remote data~communications device that handles online processing in
a conversational mode at speeds of 110 to 9600 baud ever a standard CCITT V.24 or {
EIA RS-232-C modem. The terminal operates in duplex or half-duplex communications
networks. :

This manual is used to repair the terminal in the field without special tools (a voltmeter/
ohmmeter is required). Level of maintenance is restricted to the card and module

level, with some modificiations. Certain large components, such as the crt (cathode-
ray tube) and high-voltage transformer, are replaceable but smaller circuit components
on printed-circuit boards are not.

The following block diagram shows the 92450 Terminal Subsystem in a typical config~

uration. For additional information pertaining to equipment in the configuration,
refer to the following manuals which are listed by device.

GENERAL SUBSYSTEM MANUALS

Manuals in this category describe terminals which are subsystems in a larger system.
Such systems typically include a higher-level processor connected to a large number
of subsystems by telephone communications lines. Subsystem manuals describe how
the terminal communicates with the larger system and also how an operator uses the
subsystem to perform tasks at the site and communicate information to the higher-
level processor. On-site maintenance, which is the subject of this manual, is also
described at the subsystem level.

62961200 A
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92450 TERMINAL SUBSYSTEM

- CONFIGURATION
KEYBOARD 92450 DISPLAY INCLUDES: To =
with MICROPROCESSOR MODEM
NUMERIC PAD B
-CRT
Select One Select One
NONIMPACT * IMPACT * 92454 92454
PRINTER PRINTER SINGLE-DRIVE DUAL-DRIVE
-92453 -9316 . )
_OTHERS  OTHERS TAPE CASSETTE TAPE CASSETTE
OPTIONS
-DISPLAY EXPANSION
-EDIT (REQUIRES
DISP. EXPAN.)
-PRINTER INTERFACE
Select One Select One
“ANSWER- - INTERNAL - CURRENT
© BACK POLLING MODEM LOOP

*PRINTER INTERFACE REQUIRED

01974
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- Excluding this manual, the following list provides publication numbers of other
subsystem manuals pertaining to the 92450 Terminal Subsystem: :

\(,»“l Title Pubiication Number
C CONTROL DATA® 92450 Terminal Subsystem Operators

Guide (describes subsystem operation of the terminal in
all modes, whether performing tasks locally or
communicating online with processor) . .....ececeeeees.s 62961400

CONTROL DATA® 92450 Terminal Subsystem Reference
Manual (describes message formats related to message
handling and communications line protocol and also defines

all control codes used to communicate with the
subsystem) et e e e e e e eeesecensssscsseeae. 62961300

COMPONENTS AND EQUIPMENT

The following manuals describe equipment and components which may be used in !
a 92450 Terminal Subsystem: 1

Title PublicaﬁonrNumber

CONTROL DATA® Basic Logic Module Subassemblies
Hardware Maintenance Manual (A repair center maintenance
manual with detailed theory of operation and circuit
analysis for repairing logic modules at the

Chiplevel)  ® 5 & & & ¢ 8 6 0 & 2 O 2 0 O 0 0 0 s 0o 8 8 s e 00 6296]700

CONTROL DATA® Keyboard Modules Hardware

Maintenance Manual (A repair center maintenance manual

with detailed theory of operation and circuit descriptions

for repairing the keyboard at the chip level) ............ 62961500

QO =O0O0O 000

T \\
@
4

CONTROL DATA® Buylk Power Supply Card Hardware
Maintenance Manual (A repair center maintenance manual
with detailed theory of operation and circuit descriptions
for repairing the bulk power supply card at the

chiplevel)  ciiiiiene it eneeeannennneeas 62961600

CONTROL DATA® Video Display Unit Hardware

Maintenance Manual (A repair center maintenance

manual with detailed theory of operation and circuit

descriptions for repairing the video display unit at the

circuit component level) ............ cecerecseanne 62961800

62961200 A | | | i
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Title Pubi ication Number

CONTROL DATA® Random-Access Expanded-Memory
Option Repair Center Maintenance Manual (A repair
center maintenance manual with detailed theory of
operation and circuit descriptions for repairing the

expanded memory option at the circuit component
level) ............. e e e et 62961900

CONTROL DATA® Receive-Only Printer Adapter
Hardware Maintenance Manual (A repair center
maintenance manual with detailed theory of
operation and circuit descriptions for repairing
the receive-only printer adapter at the circuit

component level) ....... e e 62962000

CONTROL DATA® LIAT Basic Firmware Support

Package (Firmware Listing) Hardware Maintenance

Manual (A bit-map listing of firmware program to

be used at repair centers for maintenance of the ,
firmware control program) ........ c e e e csee oo 62962200

CONTROL DATA® Edit Hardware Maintenance

Manual (A repair center maintenance manual with

detailed theory of operation.and circuit descriptions

for repairing the edit option board at the circuit

component level) ......... e eeea e cee e 62962400

CONTROL DATA® Tape Cassette Adapter Logic
Hardware Maintenance Manual (A repair center
maintenance manual with detailed theory of
operation and circuit descriptions for repairing

the tape cassette logic board at the circuit
component level) ............... it eesesenn 62950700

CONTROL DATA® Tape Cassette Mechanism
Hardware Maintenance Manual (A repair
center maintenance manual for repairing the

mechanical drive/read/write unit of tape
Cassette) L it i e e ettt e 62950800

62961200 A
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Title

CONTROL DATA® Tape Cassette Power Supply
Hardware Maintenance Manual (A repair center
maintenance manual with detailed theory of
operation and circuit descriptions for repairing

the power supply at the circuit component

level) ......... e e e ace e

CONTROL DATA® Tape Cassette Cabinet
Hardware Maintenance Manual (A repair center
maintenance manual which describes the cabinet
housing for the tape cassette, including its
specifications) ..... e e .o

CONTROL DATA® Myltidrop Option Hardware
Maintenance Manual (A repair center maintenance
manual which describes in detail theory of
operation and circuit functions — to be used

to repair multidrop option at the circuit component

Ievel) ® 6 0 & @ 0 0 0 0 0 ¢ 0 0 0 0 6 0 8 0 0 0 0 s e e s 0 0 e o

CONTROL DATA® Answerback Option Hardware
Maintenance Manual (A repair center maintenance
manual which describes theory of operation and

® o o 0 8 0 o

e o o o

circuits at the component fevel) ..................

CONTROL DATA® Internal Modem Hardware
Maintenance Manual (A repair center manual
which describes theory of operation and provides
circuit descriptions for repairing the internal
modem at the circuit component level) .......

CONTROL DATA® Multidrop Option Firmware
Support Package Hardware Maintenance Manual
(A repair center maintenance manual with added
firmware required to support the multidrop option

add-on) ....... et e e e

CONTROL DATA® Current Loop Hardware

Maintenance Manual (A repair center maintenance
manual containing theory of operation and circuit
descriptions at the circuit component level) .. ..

62961200 A

Publication Number

62950900

62951000

62962600

62962700

62962800

62962300

62962100




" Maintenance Manual ¢ . e ettt et e et e et 0t 00

Title Publication Number

CONTROL DATA® New 28-Pak Board Hardware

Maintenance Manual . . . . .. cecsescssssssssssess  (tobesupplied)

CONTROL DATA® Highlighting Hardware
(to be supplied)

CONTROL DATA® Nonimpact Printer Hardware
Maintenance Manual . ..........cciiveeeeea..  (tobesupplied)
CONTROL DATA® Matrix Printer Hardware

Maintenance Manual ... .. ceeean ceceeececeaans (to be supplied)

CONTROL DATA® Edit Firmware Support Package v
Hardware Maintenance Manual 62955900

CONTROL DATA® Receive-Only Printer Adapter Firmware
Support Package Hardware Maintenance Manual 62956000

CONTROL DATA® Tape Cassette Firmware Support Package
Hardware Maintenance Manual

62962500

These manuals may be ordered from:

Control Data Corporation
Technical Publications Department
2401 North Fairview Avenue
St. Paul, Minnesota 55113

62961200 A

vi

OOO0O00O0O0

b

TR R R < Y €1

DO0O0O0000 0

o cmgen

s v

5 B IR Sy g



CONTENTS

GENERAL DESCRIPTION

Subsystem Communications
Equipment General Descriptions
Display Terminal .......
TV Monitor
Logic Module Assembly . ......
Power Supply

Tape Cassette

Matrix Printer ...

Nonimpact Printer ........

e ¢ & 0 0 06 0 0 0 ¢

@ o 8 0o 0 o o o

OPERATION . ...... ...,

INSTALLATION AND CHECKOUT

e o ¢ 0 0 0 0 0 0 s 0

Uncrating
Installation v
Display Terminal
Checkout Procedures

ooooooo

THEORY OF OPERATION

Display Terminal
Video Monitor
Purpose of Video Monitor
Cathode~Ray Tube
High-Voltage Transformer
Video (Monitor) Printed-Circuit Board ...
Vertical Choke '

+15-VDC Regulator

62961200 A

e o o o o

e o

Ld

.

0000000000

ooooooooooo

s o 8 0 ¢ o 0 0 0

@ 8 e s & 6 6 8 c 8 0 e s e

® 5 o ¢ s 0 8 8 0 0 0 s

e o 8 0 6 0 o

g
Q
[

| I B I | 1 1 1 1
COOODBDWWNN

L I R e . I S P R e }

4-1

4-2
4-3
4-3
4-4
4-4
4-4
4-4

vii



Section

viii

Page

Logic Module Assembly . ......c0ieeeenceesss 4=6
ProcessorBoard . v v e v cvvvereececnnsceeees 46
Memory Board « .. vvviveerieeencncncoaes 47
RefreshBoard . .....cveeivcecccceneonees 4=7
+5-VDC RegulatorBoard .+ .veeeecscocssses 4=7

Power Supply  tviieiiiiecaanesosereenes. 4-8
Bulk Power Supply Board +..vevveeeeeeeeaas 4-9
AC Entry Transformer .. ..vveeeeeocnceoeas 4=9
AC Entry Panel .. ...veieesecenesneneas 49
+5-VDC Regulator Board + v vevevvesesescees 4-9

Miscellaneous Components . .vceveesesocosesss 4=9

DlAGMMS ..»..O..Q....‘O‘..l"........l 5—]
MAINTENANCE

Emergency Maintenance .« v v v v v vt vt ecaaacasoaesasb=l
Preventive Maintenance . . v i v vttt e esonnesoeeasbd=2
Preventive Maintenance Tasks (PMT). v v v v vt e v e v e v e o 6=2
Preventive Maintenance Task Procedures (PMPT) . .......6-3
Diagnostic and Corrective Maintenance « . .o v oo v o e oo ve e b6=4
Conditions v . vvveeeeeeeeeeasocosocsnencenessbud
Situations e« o v v v v e e n At
Actions & v et ietrieeescesssscssnsasncacesdsbd=b
Sequence of Actions v v v vvvieteereeencsnsoanesab=b

Arrangement of Diagnostic and Corrective Maintenance
Information.. . i v ivi it iieeeteccesecoecoacasassab=?

CRT DISPLAY TERMINAL

Procedure CRT1 =~ Turning On System Power ..... 6-17
Procedure CRT2 — Turning Off System Power..... 6-18
Procedure CRT3 — Replacing High-Voltage

Transformer . ............ et reeceees 6-19
Procedure CRT4 — Replacmg Video Module

+15-VDC Regulators v v vveevereeesvesess 6-21
Procedure CRT5 — Replacing Display Terminal

ACEntry Panel ........cccciieeieeeee. 623
Procedure CRT6 — Replacing Display Terminal

TEST/NORMAL Switch . ...... ceeeeses 625
Procedure CRT7 — Replacing Display Termmol

MASTER CLEAR Switch s v vivevevecesess 6-26

62961200 B

o

RGN ONORCHONONORS

-
@



Section

62961200 B

Procedure CRT8 — Removing Boards In Logic

Module Card Cage ...

e @€ 6 o 0 0 0 00 0 0 0

Procedure CRT9 — Removmg/Replacmg Loglc
Module Card Cage ..

Switches and Indicators
Procedure CRT11 — Replacing Vldeo Printed-

Circuit Board

o e o o o

@ 6 6 0 0 0 0 6 06 0 0 0 0 0 0 0 0 00

Procedure CRT10 — Replacing Display Terminal

Procedure CRT12 — Replacing Display Terminal

Video Module

® o 0 o o

® @ o 0o & 8 0 0 8 @ 00 0 0 s s o0

Procedure CRT13 — Replacing Display Terminal

Cathode-Ray Tube . ...
Procedure CRT14 — Horizontal and Vertical

Alignment .......
Procedure CRT15 — Replacing Yoke on Display

Terminal CRT

Procedure CRT16 —

Vertical Choke

Procedure CRT17 —

e o o o o

® & 0 8 @ 0 060 0 0 00 e 2 0 0

® 6 6 06 0 6 6 8. 06 0 00 0.0 0 0 0 0

e 8 %2 6 6 @ 0 ¢ 00 0 0 0 9 0 0 0 0

Replacing the Display Terminal

@ o o @ & 0 0 0 0 0 00 0 oo LY

Bulk Power Supply Board e
Procedure CRT18 — Replacing Keyboard
Procedure CRT19 — Replacing Display Terminal

AC Entry Transformer ...

Procedure CRT20 — Measuring Voltages at

Video Printed-Circuit Board

Replacing Display Terminal

o ¢ 0 0 0 0 06 0 0 0 0 0 o0

Procedure CRT21 — Removing Display Terminal

Cabinet Hood

@ o e 0o 0 5 o 0 »

e o o o

e o o o o

Procedure CRT22 — Measuring Low Voltages
(+5VvDC, +12 VDC, -12VDC, -9 VDC, -23 VDC,

and +24 VDC)

Procedure CRT23 — Checkmg and Replocmg

e« o o o o

INTENSITY Control on Display Panel
Procedure CRT24 — Checking and Replacing

Baud Rate Switches .
Procedure CRT25 — Checking Keyboard

e 8 0 0 0 0 0 0 o

Procedure CRT26 — Adjusting Monitor
Procedure CRT27 — Checking and Replacing

CHARACTER/LINE/BLOCK Switch

e o o

. o o

e & ® o o o

® s o 0 o0

e o o o o o

Procedure CRT28 — Checking and Replacing Two-
Position Switches

Audible Alarm

® o a o

e 6 5 6 060 0 06 8 0 0.0 0 0 0 ¢ o

Procedure CRT29 — Checking and Replacing

6 & o & o @ e o o

Procedure CRT30 — Ad|ushng Refresh Stability ..

Maintenance Aids . .

------

6-27
6-28
629
6-30
6-32
6-36
6~40
6-43
6-47

6-49
6-51

6-53
6-55

6-59

6-60
6-64
6-66
6-71
6-73
6-75
6-76

6-77
6-79

6-90



L g e o e 4w e e -

Section Page
( | 7 ——  PARTSDATA
1 Genealogy Charts . .. .... ceeeans ceeesssencones 7-1/7=2
’ PartsData . .. ceeveeeenn Y & V7 &Y
Genealogy Chart LIAT Display . ......cvveveeeee.. 7-4
tq © LIAT Display Terminal (4 Sheets) . .. .....c0veeeees 7-5
‘! Logic Chassis Assembly (2 Sheets) ...... ceeeceeces 7-14
Printed Wiring Board 4DED (Power Distribution). .. ..... 7-18
i Keyboard Assembly 95 Key . . . ... .. B
q ~ AC Entry Assembly 60Hz . ........ cheieeeeas.. 7-40
AC Entry Assembly 50Hz . ......cccvveeenne... 7-44
Switch Panel LED Assembly . .......cc0veeeve... 7-48
PC Card Assy 4DFD (LED Panel) ....ceeeeeeeeesss 7-50
Connector Panel Assy .. .vvieeeeeeneeenneeenes 7-54
Ground Wire Assy . ....... e eececseteaaaanans 7-62
Cable-Retaining . ...... et sscesctsssacsssses 7-64
1 Indicator Panel Assembly . ... .civeeeetoceaaeas 7=66
4 PC Card Assy 4CKD (LED Panel) ........ meeceeees 7-70
25 Video Display Assembly Non-Composite .. ... ceeees. 7-86
1 +15 Volt Regulator Assy . . oo vvvveneneaennnnann. 7-90
1 8 ——  SPARE PARTS LIST 8-1
T’ | ) APPEN DIXES
A ——  Communications Interface Cable Pin Assignments A-1
B — Control Key Function Repertoire B-1
: X | 62961200 B



Section

62961200 A

FIGURES

Figure

‘GENERAL DESCRIPTION

1-1 Display Terminal . . .. .. ..o vveeoe coee
1-2 Keyboard Arrangement with Cabinet . ...... oo
1-3 Logic Module Assembly ..................

INSTALLATION AND CHECKOUT

3-1 Crating and Uncrating the Display Terminal .. ...
3-2 Cabinet Hood Removal ... ...... cocesnoons
3-3 Internal Switches ......... ce .

3-4 TEST/NORMAL and MASTER CLEAR Swnfches coee

THEORY OF OPERATION

4-1 Video Monitor Components . . ... Secsscscans
4-2 Video Monitor +15-VDC Regulators . . . . . .. .. .

4-3 Logic Module Assembly/Card Rack .. ... e

4-4 Power Supply Components . ......... ceeeenn

DIAGRAMS

5-1 Display Terminal Cabling ......... SR

5-2 Card Placement Chart ...... et e

MAINTENANCE

6~-1  Example of a Diagnostic Decision Logic Table . . . .
6-2- Arrangement of Diagnostic and Corrective
Maintenance Information . . ... .. e e

4-2
4-5
4-6
4-8

67

xi



Section

Figure

CRT1

CRT2

CRT3 -
CRT4

CRT5

CRTé

CRT7

CRT8

CRT?

CRT10
CRTI
CRT12
CRT13
CRT14
CRT15
CRT16
CRT17
CRT18
CRT19
CRT20
CRT21
CRT22
CRT23
CRT24
CRT25
CRT26
CRT27
CRT28
CRT29
CRT30
CRT31
CRT32
CRT33
CRT34
CRT35
CRT36

CRT37
CRT38
CRT39
CRT40

Page
CRT DISPLAY TERMINAL

High-Voltage Pin Numbers . ...........0c0...6-19
High-Voltage Transformer Installation ..........6-20
15-Volt Regulator Assembly . . . .o oo e v e e se s 621
15-Volt Regulator Transistor . ... veveeeeeoes.b6=22
AC Entry Panel Removal ... ..ccveeeeeeeeceoebd-23
TEST/NORMAL Switch Removal | ., . ..........6-25
MASTER CLEAR Switch ....... Y 1)
Logic Card Cage Board Locations . . eeoeseeesaob-27
Logic Module Card Cage Removal . . ...........6-28
LED and Switch Panel Removal . . o .o v 0 o0 v e 0o o 0 6-29
Video Module Printed=Circuit Board Connections . . . 6-30
Video Printed-Circuit Board Placement ........6-3]
Video Module Connector Removal ...........632
Video Module Mounting Screws Removal ........6-33
Video Module Removal ... te e eeeee.. 634
Video Module Installation +...cveeeeeeeecessb-35

CRT Socket Removal....... Y 1
CRT Yoke Assembly . ..... B -4
Shielding Sleeve Positioning « . vvvvovevnn ee o641

Focus, Contrast, and Vertical Linearity . .. ......6-42

Removing Flag Terminals . . . o v v e v vt vt v 0 e vu oo 6-43
CRTTUbe-SOCkefRemOVCII....o.............6’44

Yoke Assembly . .. ... 0. Y )
Positioning Shielding Sleeve .. .ccecee... eooob-45
Vertical Choke........... cecacoe cecevoe 6-48
Bulk Power SupplyBoard . . . . v e e v it ie ... 6-50
Keyboard Assembly ......... cetrieseneasssb6-52
AC Entry Transformer . . ... ..o vn B

Test Point for +465 VDC R < 1<
TeSfPOinffor-]90VDC ouoaoo-o.ooo-oo.oé"Sé
Test Point for +45 VDC Y - -4

Test Pins for +5and +15VDC .. ... .. e eoeeeeesb-58

+5-VDC Regulator Board Test Points . . .........6-61
Memory and Processor Voltage Test Points ., , . ... .. 6-63
Intensity Control . ... ... ..o . . 6-65
High Baud Rate Set to 9600 — Low Baud Rate Sei'

0110 . .o i i e e vt vevonsonsesoannesas 6=67

Not Assigned  .......... Gt e e eeaens .o .o 6-68
Setting Low-Baud-Rate Switches . . . .. ... 0o n . 6-69
Setting High-Baud-Rate Switches . ...... ceseaa6-70
64 CHAR/96 CHAR Switch .. ........... ceodb-72

62961200 B

T e e
- J"‘)
st




Section Figure Page

CRT41  Special Control Code Keys « -« . .. B Y 4]
CRT42 Monitor Printed-Circuit Board Adjustments .. ....6-74
CRT43 Checking Sonclert Alarm . .... Y 4 ]
CRT44 Logic Module Decal (Switches and Adjustments). . . . 6-80
_CRT45 Checksum Display ........ Y -1
CRT46 Raster Display < e ovveenonn. c e e e ceo e oo b-81
CRT47 Terminal Configuration Display Bit Assignments . . . . 6-82
CRT48 Back Panel Cabling of Logic Module « ¢« - o o . o . . 6-83
CRT49 Logic Module Board Locations « « ¢ « ¢« v o & cenee.b-84
CRT50 15-Volt Regulator and Heat Sink =« v e v v e v e vt . 6-85
CRT51 AC Power Cabling « <+ o o]
CRT52 Installed Options « + ¢ o« ceses e s oo eses 687
CRT53  Bulk Power Supply Indicator Lights «v.ovvueon.. 6-88

B ——  APPENDIX B

B-1 Control Code Symbols . . .. ............B=5

62961200 B xiii




6

Section

TABLES
Table Page
MAINTENANCE
6-1 Pl;evenfive Maintenance Tasks ...... P
CRT DISPLAY TERMINAL
CRT1  DDLT for Display Terminal (8 Sheets). .. ........ 69
PARTS DATA
7-1 Definition of Terms Used in Pc:;rfs Lists ......... o 7-2
APPENDIX A
A-1 Communications Line Signals . . . . . . v o v o u v A-2
A-2  Peripheral Connector Pin Assignments. . . . . ... .,A=3
APPENDIX B
B-1 Control Function Repertoire . v o v ¢ o ¢ ¢ ¢ o o o » B=2
62961200 B

CO00000000O0

P
i,

e -

000000000 OC




SECTION 1

- . GENERAL DESCRIPTION

The terminal subsystem includes a display terminal and supporting equipment,
including a tape cassette, an impact printer, or a nonimpact printer. The display
terminal (figure 1-1) is designed for interactive or remote-data-entry applications.
It can communicate as a stand-alone terminal or it can be supported by peripherals.

A tape cassette facilitates data input and a printer is used to record output data on
hardcopy.

Although physically small, the terminal incorporates a complete processor and
various levels of random access and read-only memories for storing data and firm-
ware control programs. The basic terminal (three full boards and one half board)
can be expanded to include a total of ten half boards and five full boards.

Figure 1-1. Display Terminal

62961200A | I B




C

R P S P T, B - LB s - 46 on o

The terminal is offered with the following options:

e 20-ma current loop interface
e Line and block transmission
e Edit capability

e Protected data format

e Internal modem

o External acoustic coupler

e Hardcopy control

e Tape cassette control

e Expanded memory ‘

e Multidrop (polled operation)
e Automatic answerback

e Character highlight

SUBSYSTEM COMMUNICATIONS

The basic terminal is capable of transmitting and receiving messages to and from
other terminals in duplex circuits. It is compatible with requirements specified by
other KSR (keyboard/send/receive) devices and permits data to be either displayed
on its crt (cathode-ray tube) screen or printed in hardcopy at the customer's printer.
Communications circuits are in accord with those specified by EIA (Electronic
Industries Association) RS-232-C Interface Between Data Terminal Equipment and
Data Communication Equipment Employing Serial Binary Data Interchange standard
(see Appendix A for pin assignments for the various signals.)

A special board can be included with the basic terminal to meet other communication
network requirements.
EQUIPMENT GENERAL DESCRIPTIONS

This section describes the basic display terminal and its optional peripheral equipment,
including the following:

Display Terminal

Tape Cassette

® Matrix Printer (Impact)

Nonimpact Printer
1-2 62961200 A
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DISPLAY TERMINAL

The basic display terminal without options includes the following components:

‘ e Keyboard
(} e Television Monitor
° Logi; Module Assembly
e Power Supply

KEYBOARD

The keyboard permits the operator to compose and send messages over the commu-
nications line. As shown in figure 1-2, the keyboard can be separated from the
basic cabinet.

o1741-1

(;} Figure 1-2. Keyboard Arrangement with Cabinet

62961200 A | | i-3




- cabinet when a key is pressed. (Certain control keys however, are not encoded

The keyboard generates 8-bit encoded signals to the logic module in the main

signal generation keys, such as the PRINT keys.) The keyboard features N-key
rollover and permits the 8-bit code to be generated by the key independent of the
other keys. Thus, one key does not have to be released to generate another code;
and a code will be generated to the interface for each key pressed.

The keyboard can generate codes for lowercase as well as uppercase characters
and will do so provided the 96/64 switch is in the 96-character position.

The CONTROL key can be used in conjunction with other keys to generate special
character codes. As many as 149 distinct codes can be generated by the keyboard,
using the SHIFT and CONTROL keys in conjunction with the other keys. Character
codes can be repeated by pressing the REPEAT key in conjunction with the data key.

TV MONITOR

The monitor incorporates a 12-inch (diagonal) crt which is driven by video circuits
mounted on a printed-circuit (PC) board. Approximately 12,000 vdc is developed
from +15 vdc to drive the electron beam which illuminates the phosphor on the
inside of the crt. Horizontal and vertical sweep circuits control the degree of
deflection, and an incoming data signal from the logic module assembly (refresh
board) causes the beam to be turned on and off sufficiently to create the dot pattern :
on the screen that constructs a representative character for the viewer. u

The dot matrix can display 128 different characters, including a space on the screen.
The standard terminal displays 12 lines of 80 characters in a 13 by 20 cm (5-1/2- by
8-inch) area on the screen called the raster. A terminal with expanded memory can
display 24 lines of 80 characters (1920 characters).

",

Lh,
s

LOGIC MODULE ASSEMBLY -

The logic card rack shown in figure 1-3 is structured to contain all logic required
of the listed options and also maintains the basic display unit. Each card is a
separate module and each can be removed after the holding arms at top and bottom

have been released.

1-4 - 62961200 A
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Figure 1-3. Logic Module Assembly
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- POWER SUPPLY
' , ) The basic poWer supply consists of a bulk power supply board, a transformer and an
ac entry panel. These provide four primary voltages: -9 vdc, =12 vdc, +12 vdc,
' +23 vdc, and -24 vdc. From these voltages, a number of other voltages are created
ot throughout the display terminal. Some of the other voltages include:
> 4 -
’% ; e +5-vdc regulators (board in logic module)
. e -5-vdc regulators (processor board in logic module)
e +15-vdc regulators (two in video module assembly)
= ® +5-vdc regulator on video (monitor printed-circuit board)

TAPE CASSETTE

e (To be supplied.)

MATRIX PRINTER

‘ i (To be supplied.)

NONIMPACT PRINTER

(To be supplied.)

o] 1-6 62961200 A
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SECTION 2

OPERATION

Operator procedures are discussed in detail in the operators guide. Switches and
indicators are described both in the reference manual and the operators guide.

NOTE

When the POWER ON/OFF switch is turned OFF,
it should not be turned ON againwithin 30
seconds or the circuit breaker may trip.

62961200 A o 2-1




g

SECTION 3

INSTALLATION AND CHECKOUT

This section provides information concerning crating, uncrating, installation, and
checkout of the crt display, impact printer, nonimpact printer, and tape cassette.

CRATING

To protect the crt display, printers, and tape cassette against shipping damage,
always prepare these equipments for shipment using only approved procedures and
materials. To obtain proper materials, contact the nearest CDC representative or:

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

To crate the display terminal, refer to figure 3-1. If desired, a template is
available for use in cutting out the polystyrene packing material., Order D-size
drawing no. 41035301 from CDC Corporate Traffic.

UNCRATING

The following describes procedures for uncrating the crt display, impact prmfer,
nonimpact printer, and tape cassette.

To uncrate the crt display, refer to figure 3-1 and proceed as follows:

62961200 A ~ 3-1




N
( MATERIALS REQUIRED  QTY  CDC PART NO.
END FRAME CUSHIONING 2 41035801
3" WHITE REINFORCED
BOX SEALING TAPE A/R  =-===-e--
EXTERIOR CONTAINER
(SMALL DISPLAY) ] 41035803
OR
EXTERIOR CONTAINER
(LIAT DISPLAY) 41035802

NOTES: 5) LIFT TOP FLAPS ON END FRAMES AND INSTALL
1) INTERLOCK FOAM BASE LEGS WITH END FRAMES KEYBOARD WITH KEYS FACING DOWN’

2) PLACE END FRAMES WITH BASE LEGS ON DISPLAY 6) SECURE CABLES IN END FRAME SLITS AS SHOWN
3) PLACE DISPLAY WITH END FRAMES INTO CONTAINER 7) CLOSE AND SEAL CONTAINER WITH 3" WHITE

4) INTERLOCK "T" BLOCKS WITH END FRAMES REINFORCED BOX SEALING TAPE

/ KEYBOARD

END FRAME (2)

\__EXTERIOR

CONTAINER

01945-1

( Figure 3-1. Crating and Uncrating the Display Terminal

62961200 A
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INSTALLATION

A description of the installation of the display terminal follows.

DISPLAY TERMINAL

To install the display términal, perform the following:
(~} 1) Remove crt display terminal from container (see uncrating procedures).

2) Remove cabinet hood by unscrewing two mounting screws in rear of
cabinet hood (figure 3-2), and sliding hood back and up.

Figure 3-2. Cabinet Hood Removal

f

3) Check switch settings (figure 3-3) with switch settings shown on decal on
side of logic card rack (see figure CRT44 in Section 6 for decal). If baud
rate is different than originally planned, refer to procedure CRT24 in
Section 6 for instructions.

62961200 B 3-3
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Figure 3-3. Internal Switches

5

CHECKOUT PROCEDURES

D i
e ‘A
b

To check operation of the display terminal, perform the following:

1) Install cabinet hood.
2) Plug ac power cord into site ac power outlet,

3) Press POWER ON/OFF switch to ON. Wait 30 seconds.

NOTE

When the POWER ON/OFF switch isturned OFF,
it should not be turned ON againwithin 30
seconds or the circuit breaker may trip.

GO0 00C

4) Set TEST/NORMAL switch to TEST (up) and press MASTER CLEAR
(see figure 3-4). The following display should appear on the screen:

OFOO 00 OEOO 00 0ODOO 00 0CO0 00 0BOO 00 OAOO0 00 0900 00 0800 00 0700 00

0600 00 0500 00 0400 00 0300 00 0200 00 0100 00 0000 OO

3-4 } - 62961200 A
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5)

6)

TEST/NORMAL SWITCH

MASTER CLEAR

Figure 3-4. TEST/NORMAL and MASTER CLEAR Switches

In addition, the CHAR/LINE/BLOCK TRANSMISSION MODE LEDs on

the front panel should all three be extinguished to indicate test section 0.

This is because the binary count of these three LEDs indicates the active

test section (sections O through 7, see table CRT1 in Section 6) when the
terminal is in TEST mode (e.g., CHAR and LINE extinguished but BLOCK
illuminated indicates test section 1 for RAM as shown by sheet 2 of table CRT1).

If preceding display (checksum) does not dppear on scfeen, go to table CRTI,
DDLT for Display Terminal (Section 6) to determine trouble.

With checksum appearing on screen, press space bar to proceed through
various tests. If alarm should sound, an error is detected by test program
to proceed under error conditions, press Q key (either uppercase or lower-

case to disable alarm tone) and go to table CRT1, DDLT for Display
Terminal, for corrective action in Section 6).

62961200 B | 3-5




NOTE

able character /symbol key will advance the

W/
O
Except for steps 9 and 10, pressing any display- O

test.
7) Press space bar a second time and program begins writing characters on
screen at present setting of baud rate switches. |f HIGH RATE/LOW &"")
RATE switch is set to LOW RATE and internal low rate setting is 110 baud, =

it takes approximately 15 seconds for characters to appear on screen (after
space bar was pressed second time). |f unable to display data, proceed
to table CRT1, DDLT for Display Terminal (Section 6).

8) Pressing space bar a third time advances test program to keyboard check.
Press any key on keyboard and observe that corresponding character

I
O
appears on displays. @
O

9) Press space bar again. Screen should go blank.

10) Press space bar again and test program advances to next test. Keep pressing
space bar until eight characters appear in upper-left corner of display.

11) Move all following switches and observe first two characters on screen:
CHARACTER/LINE/BLOCK

e FULL DUPLEX/HALF DUPLEX

e ON LINE/LOCAL

e FORMAT

14) If character on screen changes to another character, switch is functioning
properly. If characters do not change as switches are moved, proceed to
table CRT1, DDLT for Display Terminal (Section 6).

13) If there is any reason to suspect that unit is not operating correctly,
proceed to Sectior 6 for thorough troubleshooting procedures. In so doing,
always enter table CRT1, sheet 1, DDLT for Display Terminal first.

£ -;‘
k 2

The proceding checkout procedures are designed for quick check of the crt to assure
it is working. It is not meant to thoroughly check out every circuit or perform
in-depth troubleshooting as the DDLT's in Section 6. However, if the terminal must
be put into use immediately, the preceding procedures should be performed as a
minimum,

Before placing terminal online, position TEST/NORMAL to NORMAL and press
MASTER CLEAR on rear panel. Proceed according to procedures in operators guide.
Whenever trouble occurs, return to Section 6 of this manual.

NOTE

Impact printer, nonimpact printer, tape cassette
installation, and che ckout information will be
supplied later.

3=6 ’ 62961200 B
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CRATING NOTES:

1) PRESENCE OF STATIC ELECTRICITY MAY DESTROY SENSITIVE MOS CIRCUITS, E.G., ROM OR
STATIC SHIFT REGISTER CIRCUITS,
ANY CIRCUIT CARD CONTAINING MOS CIRCUITS (STATIC-ELECTRICITY SENSITIVE) REQUIRES
SPECIAL HANDLING, USE "MOS CIRCUIT HANDLING PRECAUTIONS" IN APPENDIX C AND
WRAP CARD IN STATIC-PROTECTIVE MATERIAL, E.G., ALUMINUM FOIL.
ALSO REFER, IF DESIRED, TO CDC SPECIFICATION 16033100 WHICH DESCRIBES SPECIAL .
HANDLING FOR MOS TYPE CIRCUITS.

2) ONLY ONE CARD MAY BE PLACED IN A PADDED BAG.
SLIDE A CIRCUIT CARD IN A #2 SIZE PADDED SHIPPING BAG.

3) PACK EACH BAGGED CARD, OR SEVERAL BAGS (EACH WITH ONE CARD), IN A CORRUGATED
SHIPPING CONTAINER. FILL ANY VOIDS WITH CUSHIONING PACKING MATERIAL.

- -~ -~

|

CIRCUIT CARD /#2 PADDED BAG

¢ i

NOTE:ONE OR
MORE BAGS IN
AN EXTERIOR
CONTAINER

- -

EXTERIOR CONTAINER
41005507 OR 41005527
(ALSO KNOWN AS C-7 OR
C-27 RESPECTIVELY)

Figure 3-6. Packaging for Circuit Card Modules
NOTE

-~ -~ -~

AN

Shipping the video monitor PC board (6BND)
improperly packaged results in damage to the
horizontal widthadjustment coil. A special
shipping contfainer that prevents this damage,
part number 41037700, is now available from
the parts warehouse. When a video monitor PC
board is shipped, this container should be used.

o~
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- UNCRATING

Following paragraphs describe uncrating for each of the cabinet-level equipments
possible in a terminal subsystem. In addition, information is supplied for unpacking
lower-level hardware which may reside within the equipments. Save packing mate-
rial for returning a replaced item: (see Crai'mg, earlier in this section, for shipping
container requirements).

KEYBOARD DISPLAY
To uncrate the keyboard display, refer to figure 3-1 and proceed as follows:
1) Open top of exterior container and lift cables secured in end frame slits
of packaging material.
2) Lift top flaps of end frames and remove keyboard.
3) Remove two "T" blocks interlocked in the end frames.
4) Remove display, with end frames attached, from exterior container.
5) Remove end frames and any remaining packaging material from display.

6) Inspect display and keyboard for any shipping damage.

NONIMPACT PRINTER
To uncrate the nonimpact printer, refer to figure 3-2 and proceed as follows:

1) Open top of shipping carton and remove any packing material.
2) Lift printer, including end caps, from carton.
3) Remove end caps from printer and remove any poly covering.

4) Open paper-access cover and remove restraint from printhead. |t may

be necessary to remove cabinet top (by unscrewing two retainer-screws

~ at rear of cabinet each 1/4-turn), to reach restraint. This depends on
what type of restraint is present and how it is positioned.

5) Inspect printer for possible shipping damage.

IMPACT PRINTER
To uncrate the impact printer, refer to figure 3-3 and proceed as follows:

1) Cut and remove steel strapping and remove pedestal package (optional)
from top.

2) Open printer box and remove upper end cushions.

3-8 ' 62961200 E
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KEYBOARD DISPLAY INSTALLATION

To install a keyboard display, perform the following:

1) Remove unit from shipping/storage container per uncrating procedures.

CAUTION

At no time allow convection to be obstructed
around, beside, or above the unit.

2) Place unit on clean, sturdy work surface, e.g., desk top. Leave at
least a 4~inch (10.2-cm) clearance on either side and at back of unit for I
air intake and cooling, and at least 2 feet (61 cm) of nonresiricted air-
space above unit. During checkout leave at least 2 feet (61 cm) of
work room at back of unit for connecting cables, setting internal switches,
etc. Ambient temperature should be per specification in section 1. (Unit
may be slid back against wall after other installation procedures are
completed, but airspace requirements at sides and top of unit must be
maintained.)

3) Refer to figure 3-7 and attach keyboard cable connector to display
™ cabinet where shown. Secure connector with two retaining screws.

~s"

01741-)

J

-~~~ -

AN ;
~

Figure 3-7. Attaching Keyboard to Display Cabinet
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4) Remove cabinet hood by unscrewing two mounting screws in rear of cabinet
(figure 3-8) and carefully sliding hood back and up.

"~ INPUT VOLTAGE
RANGE SWITCH

(50-HZ UNITS ONLY)

Figure 3-8. Cabinet Hood Removal and 50-Hz Voltage

5) Verify specific site requirements for functions/operations selected via
rocker switches provided on logic module circuit cards (figure 3-9). If
necessary, question site personnel.

=

Y

3-12

NOTE

Due to the large variety of switch-selectable
functions available with this unit, it is important
to proceed thoroughly and carefully when setting/
checking switches. Most installation/checkout
problems encountered involve improper switch
settings or misunderstanding of switch operations.
Methodically set/check each switch and log each
switch setting on the Terminal Subsystem Instal-
lation Options Sheet. (Two of these are provided
in appendix C of this manual.) When all switch
settings are completed, verify that they are
properly set for the specific site and application.
Copy the switch settings onto a similar sheet in
front of the user's operators guide for an on-site

record of the functions/operations enabled and
disabled.
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SECTION 4

- . THEORY OF OPERATION

The maintenance philosophy for quick field repair requires that all troubleshooting
and parts replacement be conducted at the modular level if possible. To help meet
this requirement, this section provides identification and descriptions of the replace-

able modules and subassemblies in the system. For h'oubleshoofini; and remove-and-
replace procedures refer to Section 6, Maintenance. For a detailed description

of the internal operation of a specific module of any equipment in the terminal,
refer to the appropriate manual listed in the foreword.

The following pages define and describe the replaceable modules and subassemblies
of the display terminal, matrix printer, nonimpact printer, and tape cassette.

DISPLAY TERMINAL

The display terminal has three major components and a large number of modules
within these components. The three major components are: -

e Video Monitor
e Llogic Module Assembly
e Power Supply

This entire section is devoted fo identifying modules and parts of these major
components and also related parts necessary for operation of the terminal.
VIDEO MONITOR

The video monitor is composed of the following parts (figure 4-1):

e CRT (cathode-ray tube)
e Video Printed-Circuit Board (or card)

e High-Voltage Transformer

62961200 A | | 4-1




° Verﬁbcal Choke
e +15-VDC Regulators
e Yoke (and related parts)

MONITOR
PC BOARD

+15-vOLT
REGULATOR
ASSEMBLY

YOKE

HIGH VOLTAGE
TRANSFORMER

Figure 4-1. Video Monitor Components

Purpose of Video Monitor

The primary purpose of the monitor, of course, is to create a visual display showing
graphically information transmitted electrically. It operates similarly to television
sefs except for certain refinements. The video signal is locked to a display line
pattern before it enters the video module; therefore, in the display terminal the
"picture" does not "roll" on the screen vertically as it does occasionally on a
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television screen. In television, this roll is caused by an out-of-sync condition
of the vertical oscillator with the incoming video signal. In the display terminal,
the vertical oscillator was eliminated; consequently, the out-of-sync condition
cannot occur.

The video signal is created at the logic module and synchronized with the 16~line
display pattern.- |f the-video is out-of-sync with the display-line pattern, they
can be brought back into synchronization with a screw adjustment (potentiometer)
on board 06 in the logic module (see procedure CRT30 in Section 6).

Horizontal drive of the electron beam which creates the images on the screen is
accomplished by the monitor circuits, the high-voltage transformer, and a regulated
15-vdc power supply. To provide an extremely high voltage (12,000 vdc) on the
anode, the regulated +15 vdc is stepped up considerably (=190 vdc) on the monitor
printed-circuit board and, through a rapidly sinking voltage across the primary of
the high-voltage transformer, the +12,000-vdc potential is felt on the anode of the
crt, thus creating sufficient attraction on the surface of the tube to enable the
electron beam to be emitted from the cathode to the phosphor.

Control over light and dark images on the screen is accomplished by the video signal
as it acts on the electron beam before it leaves the cathode.

Cathode-Ray Tube

The cathode-ray tube is a replaceable part of the display terminal. llustrations
and procedures for removal are contained in Section 6 (procedure CRT13).

High-Voltage Transformer

The high-voltage transformer is a replaceable component of the monitor (procedure
CRT3, Section 6). When the high-voltage transformer is replaced, the anode with
the high-voltage diode is replaced also.

WARNING

Never replace high-voltage transformer or touch
anode while power is applied. See procedure
CRT3 in Section 6. '




Video (Monitor) Printed-Circuit Board

The monitor printed-circuit (PC) board is a replaceable item. Procedures are
described in Section 6 (procedure CRT11). '

The monitor printed-circuit board contains the circuitry required to generate initial
high voltages (-190, +46, and +465) required to drive and control the electron beam.
The board also contains a +5-vdc regulator and the monitor adjustments used to create
clear and distinct characters on the screen (see procedure CRT26).

Vertical Choke

The vertical choke coil is a replaceable item of the video monitor assembly (pro-
cedure CRT16). During refresh, the coil plays an important part in directing sweep
voltage through the vertical yoke coil and suppressing unwanted oscillations in the
vertical output circuit.

Yoke

The yoke assembly is a replaceable item (procedure CRT15). Current flowing through
yoke is precisely controlled in both axes to regulate the amount of deflection taken
by the electron beam on its course to the crt phosphor. The yoke is not expected to
fail unless physically damaged, but adjustment is always required when a new crt is
installed (procedure CRT14),

+15-VDC Regulators

There are two +15-vdc regulators mounted on the side of the video module on a
heat sink (figure 4-2). The regulators maintain a constant +15-vdc supply to the
monitor printed-circuit board, which uses the voltage to create the high voltage
required to drive and control the electron beam.

The regulators create a regulated voltage from the +23 vdc £7 vdc generated by the
bulk power supply board (discussed later). Procedures are provided for removing

the regulators (transistors) in Section 6 (procedure CRT4). The regulators are replaced
when the output measured from the emitter-to-ground is not 15 vdc while +23 vdc

is measured from the base-to-ground (input voltage). The collector is not used.

4-4 | | 62961200 A
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LOGIC MODULE ASSEMBLY

All options, features, and logic are contained in the logic module card rack.
The basic logic includes a processor board (slot 09), a memory board (08), a
refresh board (06), and a +5-vdc regulator board (03). Other slots in the card
rack are reserved for other options and features (see figure 4-3).

43SV REGULATOR SLAVE
( FOSV REGULATOR MASTER
HIGHLIGHT

SPECIAL FUNCTION

/ PARITY AND
—— BAUD RATE

LL“ODEM OR CURRENT LOOP
PROCESSOR
“—— MEMORY
“—— CASSETTE INTERFACE
REFRESH
EXPANDED DISPLAY MEMORY
PRINTER INTERFACE
ANSWERBACK OR POLLING
EDIT SEARCH
OPEN

01824-3 | :

Figure 4-3. Logic Module Assembly/Card Rack

Processor Board

The processor board contains a microprocessor with an instruction repertoire of
nearly 100 instructions. It also contains the logic necessary to support the functions
of the microprocessor and to generate a regulated -5-vdc supply required on the board.

4-6 | 62961200 A
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Memory Board

The memory board contains the read/write memory (RAM) required to hold incoming
data for display on the crt, As many as 1028y 8-bit character codes can be stored
for display, allowing 12 lines of characters (80 characters per line) to be displayed
continually on the basic machine. All this can be doubled by adding extended
memory option for a 24-line display (80 characters per line). Other options are
provided (paging, etc.) on other boards.

The memory board also contains read-only memory (ROM). ROM is the control
program which controls operation of the terminal functions. In this machine,
because ROM is neither software nor hardware, it is called firmware. (Another
term, controlware, refers to a control program which can be fed into read/write
memory, RAM, to change the application of the terminal without burning the
program into the logic. Controlware is similar to software, since it can be stored
in the same manner as regular software programs, but performs hardware control
functions rather than solve problems or manipulate data.)

Refresh Board

The refresh board contains the logic necessary to convert character codes received
from RAM (random access memory) into electrical pulses in order to create the
correct dot pattern on the display for the various characters. Logic is provided to
lock the video signals into sync with the predefined display-line pattern. If the
video becomes out-of-sync with the display-line pattern, the entire display expands
and contracts (blooms) in a pulsating manner (see procedure CRT30, Section 6).

+5-VDC Regulator Board

) IS IR T A 4 1 et oM ST i 4

The +5-vdc regulator board (03) in the logic card rack maintains the logic voltage
level required by most of the logic. It also provides the current which trips the
circuit breaker when an overvoltage condition is detected.

Indicators on the board, when illuminated, indicate that various voltages are present.
If the red LED indicator is on, current is being passed in the +5-volt circuits. If the
yellow LED indicator is on, current is passing in the +23-vdc circuits. If the green
LED indicator is on, current is passing in the -24-vdc circuits. (The +23-vdc and
-24-vdc voltages originate on the bulk power supply board.) When more features
and options are required, another +5-vdc regulator can be added (slot 01).
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POWER SUPPLY

The power supply in the display terminal is truly modular in that each unit is
replaceable without disturbing other units. The primary supply is the bulk power
supply board (figure 4-4) which generates all basic (low) voltages from the ac voltage
received from the input ac transformer. The power supply also includes the +5-vdc.
regulator card in.the logic card rack (see previous discussion) and a number of
individual voltage regulators. Individual voltage regulators used for special purposes
include the +5-volt regulator on the video (monitor) printed-circuit board and the
=5-volt regulator on the processor board.

The following power supply components are replaceable individually:

e Bulk Power Supply Board
e AC Entry Transformer

e AC Entry Panel |
e +5-VDC Regulator Board (discussed in logic module)

AC ENTRY
PANEL

BULK POWER {
SUPPLY BOARD

AC TRANSFORMER ‘

+5-VvDC REGULATOR (03) €
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Bulk Power Supply Board

The bulk power supply board provides =9 vdc, +12 vdc, =12 vdc, +23 vdc, and
-24 vdc to the logic medule and video monitor.

There are three indicator lights on the bulk power supply board which light when
the three basic voltages are present (lights do not indicate correct voltage levels).
If two green lights illuminate, the -9-vdc and ~12-vdc currents are present. |f

the yellow indicator illuminates, the +12-vdc current is present. For more detailed
descriptions and illustration, refer to Section 6 (procedure CRT17).

AC Entry Transformer

The ac entry transformer receives ac input voltage from the ac entry panel on its
primary windings and provides the required ac voltages to the bulk power supply
board. It is replaceable (procedure CRT19).

AC Entry Panel

The ac entry panel contains the circuit breaker and the ac entry power cord. When
power cord or circuit breaker is faulty, the entire unit (box) is replaced (procedure
CRT5, Section 6).

+5-VDC Regulator Board

The +5-vdc regulator board is a module in the logic module assembly (see previous
discussion).

MISCELLANEOUS COMPONENTS

The following components are required in addition to the basic components described
previously (vided, logic, and power supply assemblies). All are replaceable
components.

o Test Mode Switch (procedure CRT6, Section &)

e Master Clear Switch (procedure CRT7, Section 6)

e Switches and Indicator Panel (procedures CRT10, CRT27, and CRT28,
Section 6).

62961200 A 4-9
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e Keyboard Printed Circuit Board

o Intensity Switch (procedure CRT23, Section 6)
o Audible Alarm (procedure CRT29, Section 6)
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SECTION 5

DIAGRAMS

ure 5-1 shows the cabling for the display terminai. Figure 5~2 shows the card
placement chart for the logic module.

62961200 A

This section contains the signal distribution diagrams for the display terminal. Fig-
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CARD PLACEMENT CHART
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SECTION 6
(E : . MAINTENANCE
e This section identifies and isolates a malfunction in the terminal to a replaceable
BRI module, or where equipment design does not permit this, to a replaceable subassembly,

part, or cable. It also lists corrective actions and, where necessary, includes pro-
£ cedures to carry out a corrective action. This section's main diagnostic tool is the
decision logic table, which is described later. First, however, is a discussion of
the approach to emergency maintenance, which is followed by the preventive
maintenance tasks that the customer engineer must perform during emergency
maintenance.

EMERGENCY MAINTENANCE

{ The following is a suggested procedure that a customer engineer should follow when
L( responding to a customer's complaint or request for service. First, before leaving
5 for the customer's site, he should call the customer contact and determine, if possible,

the extent of the problem and whether it concerns the crt display, tape cassette, or
printer, and, if the printer, ask which type of printer it is. Then, he should refresh
his knowledge of the equipment by reviewing the available documentation on the
_terminal (see foreword for a list of manuals). He should especially note which parts
are provided as spares on site (see Spare Parts List, Section 8) and which tools and
equipment he will need (see Maintenance Aids, this section).

Upon arriving at the customer's site, the customer engineer should again talk to the
customer contact and ask for directions to and identification of the malfunctioning
equipment. |f the person who initiated the complaint is available, the customer
engineer should interview that person.

% Based on what he learns, the customer engineer can then proceed in one of two ways.
If he has the knowledge and the familiarity with the terminal to recognize that a
specific trouble points to a particular equipment in the system, he could go to the
diagnostic decision logic table for that equipment and begin troubleshooting, using
the table. Otherwise, he could start from scratch and perform a complete check of
the terminal. To do this, he starts with the first diagnostic decision logic table

for the crt display, completes the table, and continues with the tables for the line
{"(\ printers, and/or tape cassette in that order until he corrects the fault.

| 62961200 A 61




Regardless of which method he chooses, the customer engineer should first walk
around the terminal and visually inspect it for loose cables or connectors, damaged
cables, burnt or broken insulation, excessive dirt, etc. He should also note whether
any component smells burnt or is overheating.

.Finally, after correcting the problem, the customer engineer should always perform

preventive maintenance as outlined in the following paragraphs. After completing
preventive maintenance, he should verify that the system is fully operational by
running all diagnostics. Before leaving, he should again talk to the customer
contact. And, more importantly, the customer engineer should never leave the
site without first receiving assurance that he has satisfied the customer.

PREVENTIVE MAINTENANCE

Preventive maintenance describes those tasks that shall be performed during emergéncy

(corrective) maintenance by the one answering the emergency-maintenance call. A
preventive maintenance task (PMT) table and preventive maintenonce task procedures
(PMTP) describe these tasks. Also, the one answering the emergency-maintenance
call must verify that the equipment operator has been performing the preventive-
maintenance tasks that are his, or her, responsibility (the operators guide describes
these tasks) at least once a month under normal operating conditions in an office
environment such as that found in most commercial banks.

PREVENTIVE MAINTENANCE TASKS (PMT)
The listing of preventive maintenance tasks, table é-1, defines the items to be per-

formed or checked each time the terminal requires repair. Follow this table for best
equipment performance and to reduce failures.

CAUTION

Do not use solvents to clean keyboard. Solvents
can cause defective key-switch operation.
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TABLE 6-1. PREVENTIVE MAINTENANCE TASKS

ITEM PROCEDURE ﬁ&?%ﬁ%

1 Clean keyboard 2

2 Clean exterior surface 2

3 Clean viewi.ng screen 2

4 Visually inspect all cables and wires for insulation 5
breakdown or other damage.
Check keycaps for signs of wear or breakage. 1
Check for foreign objects inside cabinet. 5

PREVENTIVE MAINTENANCE TASK PROCEDURES (PMTP)

The following describes the procedures listed in the preventive maintenance tasks
table. However, before working inside the equipment of the terminal, remove
power by performing procedure CRT2 (which appears after the diagnostic decision
logic tables of this section).

NOTE

‘When the POWER ON/OFF switch is turned OFF,
it should not be turned ON again within 30 sec-
onds or the circuit breaker may trip. ‘

1) Remove dust from keyboard with a soft-bristled brush. Do not use solvents

2)
3)

_14)

5)

)

62961200 B

to clean keyboard.
Clean exterior surfaces of cabinet with a damp, lint-free cloth.

Clean face of viewing screen with a clean, soft cloth and a mild glass-
cleaning solution. If a spray is used, do not allow liquid to flow off
screen (it is preferable to spray cloth rather than screen).

Remove cabinet hood (procedure CRT21), visually inspect all cables and
wires for evidence of insulation breakdown and wear. Replace domaged
wires if possible. Check electrical connections to ensure they are not
loose. Check electronic components for signs of deterioration, such as
overheating or aging.

Check keycaps for signs of wear or breakage and replace keyboard if
necessary (procedure CRT18),

Check for foreign objects such as bits of wire or solder.
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DIAGNOSTIC AND CORRECTIVE MAINTENANCE

Diagnostic decision logic tables (DDLT's), or simply decision tables, identify and
isolate a malfunction in the terminal to a replaceable module or, where equipment

“ design does not permit this, to a replaceable subassembly, part, or cable. The
tables include references to test-mode operation and corrective procedures as
required. There is a separate set of tables and repair procedures for each equipment
of the terminal; the display terminal itself, impact printer, nonimpact printer, and
tape cassette. :

Anyone totally unfamiliar with the terminal should begin with the first sheet of the
DDLT for the display terminal and continue through each DDLT for each peripheral
equipment in the order directed by the DDLT's.

What is a diagnostic decision logic table? The diagnostic decision logic table is

a specialized format for displaying logic in a way that is superior to the conventional
logic flowchart because the logic is more visible, Figure é=1 is an example of a
diagnostic decision logic table (note that the example chosen is for a card reader

of a different system. It was selected and used here merely for the purpose of
explanation). The value of the DDLT is that it analyzes a situation down to specific
conditions and then directs the customer engineer to those actions that will cerrect
the situation, with the most likely action listed first. Basically, the table is arranged
in four sections, or quadrants. These quadrants are called Conditions, Situations,
Actions, and Sequence of Acfions.

CONDITIONS

The upper=left quadrant of a DDLT contains the test conditions, questions tc be
answered, which are in the form of questions that can be answered yes or no. It
also includes any basic assumptions, such as "Power cord is connected to ac outlet.”

SITUATIONS

The upper-right quadrant contains vertical columns, called situations, each summar~
izing a unique set of conditions. Each column allows one to analyze each set of
conditions, point=by-point, to find a set that matches the existing situation., Note
that each test condition, or question, can be answered with a yes (Y) or a no (N).
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//06 any’ motow swtt‘?

VISUAL CHECKS 17213|4|5| 6|7|8]|9][10{11
Assume:
Card-reader power cord is connected to ac outlet.
Power is on. If power is not on, see procedure 1.
Condiﬁons %
M Egmmdfcutor d!ummofed” ,"/:"t,:?","‘?j;? "/’//’ S BN IENINL Y Y Y Y Y Y
YRIN]Y ININEY Y Y Y
%ﬁo‘m{sﬂnmmn mumrmm 25 , ; = ININJ- N Y- 1o
Press and release RESET mdnccfor/swrfch Is RESET indicator / T
illuminated? Y (<= |- -IN Y!iY|H
Do all three motors start when RESET indicator/switch is pressed P E
(observe card-feed drum and coils of stacker motors) q Y i-]- |- - |- NlY
PO v N B B B T P

Did motor power drop wxfhm 10 to 30 seconds after releosmg RESET
mdrcctor/sw;fch”

Actions:

Go to sheet 2, Electromechanical Checks.

7 Check that toggle switch 51 frear panel) s up. = /'"l_, , i - - - - -
Check thot removcbie power cord is connected securely to card reader . %: <12 - |- - |- - |- 1-
~Check fuses frear panel), -~ o / o R
 Check switeh bonrd ond associated cobling (procedure 40). .
Repiuce, if required (procedure 43). 41- 12 3 S P

/ﬂéfertoCBmecxnuqf - 594141314153 1313 |-
Check +17-volt power supply (procedure 36) -1 - - |- U D
Check for +17 vdc between ground and control-board connector P2,
pins 2 and 3 and hetween ground and switchboard connector, pins 2
and 3 (two pins joined by foil). -2 - - - J D P
Check cable between control board and switch board. - - - |- - - |-
Replace lemp in failing indicator (procedure 41). - 1= 1- - - 1-
Check failing indicator and/or switch (procedure 40) ancr‘r—;plocé,
if required (procedure 41). - (-3 3 - [
Check READ CHECK indicator/switch (procedure 40) ond replace, i
if required (procedure 41). = - - - |- P P
Check +5-volt power supply (procedure 35;m I _—j-_- - - -1 - 1= |-
Check RESET indicator/switch (procedure 40) and rep|qce—, D B
if required (procedure 41). - == 1= -2 - |- 1=
Replace control board (procedure 44)._ S - ;r_-r_-- - -4 2121~
Check for ac power at motor connectors A('.prccedu‘re 3;) j(— - - 1= -l -
Check failing motor. Replace motor, if required (procedure—.‘;b for o |
card-feed motor, or procedure 47 for card- stocker mofor) B - R A e -l
Check common cable connections to rnorors‘ - H- - - - ] - 1= - -
Check that TO switch (control board ) } hos labeled sude, TO up. . :;- - |- - - -1 i-
Call Regional Tech Support. o o o - !:T._ - _Ts - 1)(«

] 0;976
Figure 6~-1. Example of a Diagnostic Decision Logic Table
62961200 A 6-5



An irrelevant condition has a hyphen (=) in its respective answer block. .The example
chosen has 11 unique situations, numbered from one to 11, left to right. The shaded
area in the example shows the four conditions that define situation number two. That
is, the POWER ON indicator does not illuminate; all other indicators do not illuminate
when READ CHECK indicator/switch is pressed; no single indicator illuminates; and

no motors start,

When one uses the tables, he should search for the vertical column that contains the
exact conditions that match the existing situation, beginning at the left and examining
all conditions in the first column before moving to the right and the next column.

Any overriding condition or situation always appears first. Here, in the example,
column 1 identifies an everything-is-normal situation for the tests made. Therefore,
the Actions quadrant in the lower left of the table directs the customer engineer to
"Go to sheet 2, Electromechanical Checks." The customer engineer then goes to
sheet 2 of the table and does not waste time with further examination of sheet 1.
(Note that an "X" is used in the Actions quadrant when it is the only action to

be taken.)

ACTIONS

The lower-left quadrant lists actions to correct a situation.

SEQUENCE OF ACTIONS

The lower-right quadrant lists the sequence of the actions required to correct a
situation with the second, third, fourth, and succeeding actions being performed
only if a previous action failed to remedy a problem situation. The sequential
numbering of actions reflects the probability of the corresponding action correcting
the problem, with the most likely numbered as "1",

Both actions and conditions may refer to specific procedures to follow — for example,
when checking and adjusting power-supply voltages. The customer engineer must exit
the table to perform the procedure and then return to the same point in the table to
answer any questions that are related to the procedure. He also continues from this
point in the table if the fault still persists. The same is true if an exit to another
table or sheet of the same table does not find the fault and the action that called

for the exit is not the last action in the sequence. The customer engineer must

return to his original exit point and continue testing from there.

NOTE
When the POWER ON/OFF switch is turned OFF,

it should not be turned ON againwithin 30
seconds or the circuit breaker may trip.
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ARRANGEMENT OF DIAGNOSTIC AND CORRECTIVE MAINTENANCE INFORMATION

Figure 6-2 shows the arrangement of the diagnostic and corrective maintenance information.

INDEX

JAPE REFE%%%EC%UEI%%RES
CASSETTE AND TABLES

DOLT'S

NONIMPACT PROCEDURES i
PRINTER REFERENCE FIGURES, l
AND TABLES

DDLT'S

PROCEDURES ‘
REFERENCE FIGURES, l
AND TABLES

DOLT'S ﬁ
|

PROCEDURES ’*i;

REFERENCE FIGURES,
AND TABLES

DDLT'S l

ol642

Figure 6~2. Arrangement of Diagnostic and Corrective Maintenance Information
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NOTE

If you are unfamiliar with the terminal and the
diagnostic decision logic table, read the text
(in this section) that precedes this page. Then,
start at the beginning of the next page and work
your way through to the end of this section until
you correct any fault.

------------------------------------------

START TROUBLESHOOTING AT
BEGINNING OF NEXT PAGE.

NOTE

Because the diagnosticdecision logic tables
(DDLT's) require muchtime, money, and
effort — you, the user, determine whether
they will continue in future manuals as a diag-
nostic aid.

Please use the comment sheet at the back of this
manual to let us know the following: 1) Did you
actually use these tables? 2) Do you think they
are valuable and why or why not? 3) Did you
feel this is the best approach to a "cookbook"
troubleshooting manual that you have seen,
considering that the DDLT's tie everything
together; that is, test~mode operation, pro-
cedures, figures, and tables? 4) To you, what
is their most serious shortcoming? 5) How would
you improve the DDLT's? Remember, the com-
ment sheet is your direct link with the writer.

e e e, e B2
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TABLE CRT1, DDLT FOR DISPLAY TERMINAL (SHEET 1 OF 8)

WP READ-ONLY MEMORY (ROM) TEST (TEST SECTION 0) 1o 1

Assumptions:

Identify normal operating positions for all external/internal switches.
Use figure CRT44 for this purpose.

Display terminal power cord is connected to ac outlet,

Circuit breaker CB1 (rear panel) is up.

Conditions:

Does circuit breaker CBJ remain up?

Press POWER ON/OFF switch to OFF position.

Place TEST/NORMAL switch (rear panel) in NORMAL position.
Place ON LINE/LOCAL switch in LOCAL position.

Press POWER ON/OFF switch to ON position.

Wait 30 seconds.

Does a normal blinking cursor appear on screen?

Place TEST/NORMAL switch in TEST position.

Ready printer option for operation, if available (see operators guide
for paper-loading, etc.).

Press MASTER CLEAR switch (rear panel).

Does checksum display appear as shown in figure CRT45)?

Is ALERT indicator illuminated?

Turn up INTENSITY control . Is normal raster visible (figure CRT46)?

® m T A4 O

Do any characters appear on screen?

Is anything visible?

Is @ general checksum display format recognizable ?

Does one or mecre of checksum digits have nonzero value (alarm sounds) ? ¥}

Actions:

ROM test ran OK. Go to sheet 2 and run RAM test. "X -{-1=1{-{-{-|-]-1-

Go to sheet 8 and perform all voltage checks. =f=f=l=f={-|-14]6]--

—
1
]

Observe printed-circuit boards. for proper seating. IRREREREREE

Perform monitor adjustment and troubleshooting (procedure CRT26). If
required, replace monitor board (procedure CRT11). M--1-l-{-{-{7

Replace refresh board 06 (procedure CRT8). -131214{-2

Observe crt cables and connections and crt for lighted filament. =l=l=1=1-1-

WiIN AN
'
1

Observe back=~panel connections. ) 415155155

Nio{»g [N |jw

Replace crt (procedure CRT13). - --1-1-]-]-

Check yoke (procedure CRT14). Replace yoke, if required (procedure [ !
CRT15). . - -{-1-1-1-]-1618]-1-

Check voltages: +5v, £ 12v, and - 9v (procedure CRT22). d-1-16(616]4|6|-|5|~|-

“Replace processor board 09 (procedure CRT8). ‘j‘ 31414121314 ~1-{~j-

Replace ROM/RAM board 08 (procedure CRT8). If same error recurs, ¥
replace Extended Memory board 058 (procedure CRT8). 3 -12i21313]23j~-1-]~1]~-

Replace indicator-panel LED board (procedure CRT10). S ‘ Si=f=|=l={=]=-1=-1~1-

Check TEST/NORMAL and MASTER CLEAR switches and replace if %
necessary (procedures CRTé and CRT7). : -l-t-1716]=]-1-1-]=

Replace high-voltoge transformer (procedure CRT3). £ “|-l-l=]=j=t=-i9)=]-

Check INTENSITY control and related cabling (procedure CRT23). =d=l=i=]=~]=|=110]~ |-

Check POWER ON/OFF switch (procedure CRT28). - - |--]-|-]-1-]12{3 |-

Replace +5v Regulator board 03A (procedure CRT8). === ]

Replace circuit breaker (procedure CRTS). -l l-]=-1-1-1-121-

Call Regional Tech Support. . - =

NOTE

After completing any repairs and ofter performing
any maintenance, verify that the system is fully
operational by rerunning test mode.
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TABLE CRT1. DDLT FOR DISPLAY TERMINAL (SHEET 2 OF 8)
RANDOM ACCESS MEMORY (RAM) TEST (TEST SECTION 1) 41{2(3]4]5

Assumptions:

ROM Test (Test Section 0) ran OK.
Press 9 key.

Conditions:

Does ALERT light blink off?
(it must blink off to indicate start of RAM test).

Does display cycle through full screen of all 128 displayable characters twice
without halting? (Second pass displays blinking underline under alternate

character positions.) NIN|N|N|=-
Did test halt before two complete posses? YIY ININ|-
Did alarm sound? YINI- |- |-

;™ m T 4 o

Is checksum display from ROM Test (Test Section 0) still being displayed?

Actions:

RAM Test ran OK. Go to sheet 3 and run Shifting Pattern and 1/O Test (Test Sec-
tion 2). .

p—
N

—
'

Observe for proper printed-circuit board seating.

Replace ROM/RAM board 08 (procedure CRT8). If same error recurs, replace
Extended Memory board 058 (procedure CRT8).

Replace processor board 09 (procedure CRT8).
Check voltages: +5v, £12v, and - 9v (procedure CRT22).

nisajwin
]
lilbdlwiN
]
i

Observe back=-panel connections.

Check keyboard cable and connector.

DLOOOOO®OOOO0

1

1

—

1]
i wln

!

Replace keyboard printed-circuit board (procedure CRT18),

Call Regional Tech Support.

]

1

1

'

]

x
™ gy,

NOTE

After completing any repairs and after performing
any maintenance, verify that the system is fully
operational by rerunning test mode.

&
Q
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TABLE CRT1. DDLT FOR DISPLAY TERMINAL (SHEET 3 OF 8)

SHIFTING PATTERN AND /O TEST (TEST SECTION 2) 12314151617

Assumptions:

RAM Test (Test Section 1) ran OK.
Press 9 key.

Are DATA REC and DATA TRANS indicators illuminated ond do they blink
occasionally?

Conditions:
Is continuously shifting pattern of characters displayed on screen? Y Y]YINININ ©
Did test halt? - RN
Did alarm sound? -1=-|Y|IN|N H
E
R

Check Baud Rate switches (procedure CRT24). Did baud rates change as expected?

Actions:

Shifting Pattern and 1/O Test ran OK. Go to sheet 4 and run Keyboard and

Display Quality Checks. Xf=1=1=1-1-1-
Observe for proper printed-circuit board seating. IRERRRRRRRRE
Replace ROM/RAM board 08 (procedure CRT8). If same error recurs, replace

Extended Memory board 058 (procedure CRT8). -1-1=-1613{2 |-
Replace processor board 09 (procedure CRT8). -12131212|3|-
Check voltages: +5v, +12v, and - 9v (procedure CRT22). -1-1=-1{31414]-
Observe back-panel connections. -{-[2{4|5[5]-
Check loop-back contacts and wiring of TEST/NORMAL switch and replace if

necessary (procedure CRTé). =l=-f{=~1{5161-1|-
Replace LED board for indicator/switch panel (procedure CRT10). -l -4 |-|-|-]-
Check Boud Rate switches and related wiring (procedure CRT24). B I B EN P S P
Call Regional Tech Support. 4 -{-1-1{-1{-1- (X

NOTE
After completing any repairs and after performing
any maintenance, verify that the system is fully
operational by rerunning test mode.
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TABLE CRT1. DDLT FOR DISPLAY TERMINAL (SHEET 4 OF 8)
KEYBOARD AND DISPLAY QUALITY CHECKS (TEST SECTION 3) 1{2|3|4]5|6|7|8]9|10| 11

Assumptions:

Shifting Pattern and 1/O Test (Test Section 2) ran OK.
Press 9 key.

Conditions:
Does shifting pattern of previous test halt? YIY|Y[Y[Y]Y{Y]Y]YIN

Remove hood (procedure CRT21),
Perform keyboard checks (procedure CRT25).

Was proper character displayed for each keyboard entry? YIYIY|Y[Y{Y]Y]|Y|Nf-

Place 64/96 Character switch in 96 position.

Press lowercase "m" key. (o]

Are "m's" clear and well-defined over entire screen? YIY{Y[{Y|[Y|Y|Y|N|=-]- T

Press uppercase "H" key. . H

Are all "H's" same height and width? YIY|YIY|Y]Y|Nj-|-]|~

Are "H's" stable? v viv[y[v[n[-]-1-1- 1
R

©CO0O0O00O0

Are height and width of display approximately 5.25 in. (13.3 cm)
ond 8 in. (20.3 cm), respectively? Y| Y|IN[-|=-]=-]-{-]|-}~-

Press space bar once.
Turn INTENSITY control until roster appears.
Is crt phosphor free of any objectionable burn spots or blemishes?

<
<
<
<
y4
]
)
'
]
'

<
<
<
z
'
'
[
'
]
'

Are oll four sides of raster rectangle straight?

Is printer present and is printer ready?

Actions:

Keyboard and Display Quality Checks are OK.
Return INTENSITY conirol to normal.
. Press space bar twice. Xl-{--1-{-{-]-]-1-1|-

Ty T
o

Keyboard and Display Quality Checks are OK.
Return INTENSITY control to normal.
Press space bar twice.

Go to sheet 5 and run External Switch Checks. Ixd-l-1-t-1-1-1-]=-1-
Observe printed-circuit boards for proper seating. “f-l-1=1=]-]=-f-]411 |-

Replace ROM/RAM. board 08 (procedure CRT8). |f same error recurs,

replace Extended Memory board 058 (procedure CRT8). =t={=-1-1=-1={=1-1-12 |- .
Replace processor board 09 (procedure CRTS). -{=t=-1=-1=-1-1-1-15|3 |-
Check voltages: +5v, +12v, and -9v (procedure CRT22). “I=1=1{=1=1-1-1-1-14 |-

- Observe back-panel connections. “l=l-1-l-1-1-1-12]5 |~ .
Check keyboard cable and connector. ~l=1=1=1=]-]-1=-{1]= |-
Replace keyboard printed-circuit board (procedure CRT18). “l=i=-1-1=-t-1-1-17|- |-

Replace refresh board 06 (procedure CRTS). =f=1=1=1-1-1-1-16}- |- é‘)
Check 64 CHAR/96 CHAR switch (procedure CRT28). b Bt Rl el il el el I < 7 B B e
Perform monitor adjustment and troubleshooting )
(procedure CRT26). I I I S D O
Perform monitor adjustment and troubleshooting
(procedures CRT26 and CRT30). -l =f-l-IXl-]-]=}-1-

Replace crt (procedure CRT13) if spot interferes
with character display. === X]-{-1-1-1- |-
Perform monitor adjustment and troubleshooting
(procedure CRT14). et -t-1-1-1-1-1-
Perform monitor adjustment and troubleshooting
(procedure CRT26, steps 8 and 9). -l -IX|-1-1-1-1-1-1-1-
Call Regional Tech Support. ) I N ) S Y I ¢
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TABLE CRT 1. DDLT FOR DISPLAY TERMINAL (SHEET 5 OF 8)

EXTERNAL SWITCH CHECKS (TEST SECTION 7) 4 617
Assumptions:
Previous test sections ran OK.
Conditions:
Is terminal configuration code displayed on screen (figure CRT47),
- ~ NOTE
Display shown in referenced figure is an example
only and is not necessarily the display that
appears. Y N
o
Place CHARACTER/LINE/BLOCK switch in each of its positions while observing T
bits 7 and 8 of display.
Did bits 7 and 8 set or clear as defined in figure CRT477? Y - |H
Place ON LINE/LOCAL switch to ON LINE and then to LOCAL while observ- E
ing bit 1 of display. R

Was bit 1 set when switch was in ON LINE position and cleared in LOCAL?

Place FULL DUPLEX/HALF DUPLEX switch to FULL DUPLEX and then to HALF
DUPLEX while observing bit 6 of display.

Was bit 6 set when switch was in FULL DUPLEX position and cleared in HALF
DUPLEX?

Place FORMAT switch in FORMAT position and then to its alternate position
while observing bit 2 of display.

Was bit 2 set when switch was in FORMAT position and cleared in alternate
position?

Actions:

External Switch Checks are OK. Go to sheet 6 and perform Internal Switch
and Option Installation Checks.

Observe for proper printed=circuit board writing.

-—

Replace ROM/RAM board 08 (procedure CRT8). If same error recurs, replace
Extended Memory board 05B (procedure CRT8).

Replace processor board 09 (procedure CRT8).

Check voltages: +5v, +12v, and - 9v (procedure CRT22).

Observe back-panel connections.

i balwiN

Check CHARACTER/LINE/BLOCK switch and wiring (procedure CRT27).

Check ON LINE/LOCAL switch and wiring {procedure CRT28).

Check FULL DUPLEX/HALF DUPLEX switch and wiring (procedure CRT28).

Check FORMAT switch and wiring (procedure CRT28).

Call Regional Tech Support.

NOTE

After completing any repairs and after performing
any maintenance, verify that the system is fully
operational by rerunning test mode.

e
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6-14

INTERNAL SWITCH AND OPTION INSTALLATION CHECKS

Assumptions:

External Switch Checks were OK .

Conditions:

Remove hood (procedure CRT21).
Perform internal switch checks by pressing switches (figure CRT44),
Did switches toggle bits as shown in figure CRT47?

Exomine installed-option bits shown in figure CRT52,
Are appropriate bits cleared for installed options (figure CRT47).

Are appropriate bits set for options not installed ?

Press PRINT ON LINE key while observing bit 32.
Is bit 32 set?

Press PRINT LOCAL key while observing bit 31,
Is bit 31 set?

Slide TEST/NORMAL switch to NORMAL position while observing bit 30,
Is bit 30 cleared? -

Actions:

Test Mode ran OK. Return all switches to their normal operating position
(see decals inside crt display for internal switch settings or refer to table
used to identify settings earlier).

Observe printed-circuit boards for proper seating.

Replace printed-circuit board containing faulty switch (procedure CRT8).

Replace ROM/RAM board 08 (procedure CRT8). If same error recurs, replace
Extended Memory board 05B (procedure CRT8).

Observe back-panel connections.

Check keyboard cable and connectors

Replace appropriate option board (see figure CRT18 for locations).

Replace keyboard printed-circ.uif board (procedure CRT18).

Check TEST/NORMAL switch and related wiring and replace if necessary
(procedure CRTS).

Check for positive positioning of TEST/NORMAL switch and for intermittent
operation of switch.

Call Regional Tech Support.

NOTE

After completing any repairs and after performing
any maintenance, verify that the system is fully
operational by rerunning test mode.

62961200 B
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TABLE CRT1. DDLT FOR DISPLAY TERMINAL (SHEET 7 OF 8)

f\ MISCELLANEOUS CHECKS 2|3{4(5]|6|7[8|9]10n
( Assumptions:
‘ Test Mode ran OK ..
m All switches, including TEST/NORMAL switch, are returned to their
g . normal operating positions.
T Conditions
(J Disable Batch Mode by placing side of rocker switch nearest BATCH

MODE label on printed-circuit board up.

Place CHARACTER/LINE/BLOCK switch in LINE position.
Place FORMAT switch in unlabeled position.

Press MASTER CLEAR switch.

Press following keys several times each in sequence:

— -—
’ ’ ’

Did cursor move in direction indicated?

While pressing and holding REPEAT key, press one or more alphanu=
meric keys in succession, filling at least 1-1/2 lines, ending in center

f of line.
T Did keys repeat?

Did audible alarm sound near end of first line?

Press CARRIAGE RETURN key .
Did cursor move to left of screen on same line?

Press LINE CLEAR key.
Is only line directly above cursor cleared?

Press CLEAR key .
Is entire display cleared?

<
<
<
<
<
<
p4
[
[
® m I = Q

Fill at least one line near center of screen with characters.

ff“\: Place CHARACTER/LINE/BLOCK switch in CHARACTER position.
j J Press LINE FEED.
{ 1 Did cursor move down one line without moving horizontally ? YiY[N|=|=|={-|~|~-
i
e Place CHARACTER/LINE/BLOCK switch in LINE position.
{ ( . Press RESET key .
s Did cursor move to lower=left corner of display? YINj=|=1=-f=-|=-1-1-

With SCROLL switch disabled (figure CRT44), place CHARACTER/
LINE/BLOCK switch in BLOCK position.

Press RESET key .

Did cursor move to upper-left corner of display ?

Actions:

Miscellaneous checks are OK. Return all switches to normal operating
positions.

Recheck positions of switches, including TEST/NORMAL switch.

Observe printed-circuit boards for -proper seating. 4141412121213 13 |-
Check keyboard cable and connectors. 616161111 I-1112 |~
Replace keyboard printed-circuit board (procedure CRT18). 7171733 |3|-12{4 |-
Replace ROM/RAM board 08 (procedure CRT8). If same error recurs,

replace Extended Memory board 058 (procedure CRT8}. 2121215552145 |~
Replace processor board 09 (procedure CRT8). 515(5|6|6(6]5{56 |-
Observe back=-panel connections. 31313414 41617 |-
Check audible alarm and cabling (procedure CRT29). === d= = 1=|3=-t= -

Call Regional Tech Support.

NOTE
After completing any repairs and after performing
any maintenance, verify that the system is fully
operational by rerunning test mode.
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616

VOLTAGE CHECKS

Assumptions:

Perform voltage checks (procedure CRT20),

Conditions:

Were all voltage checks OK, steps 1 through 172

Were + 15v and +5v checks OK, steps 18 through 26 ?

Are LED's illuminated on +5v regulator board 03 (figure CRT33)?

”Tm IS0

Are LED's illuminated on bulk-power-supply printed-circuit board (figure CRT53)?

Actions:

o

Replace high-voltage transformer (procedure CRT3).

Replace video printed-circuit board (procedure CRT11).

Check for +19 vdc on base of +15v regulator power transistor (figure CRT50).
Check for +15 vdc on emitter of +15v regulator power transistor (figure CRT50).

If +19 £2v is found on base of transistor, but + 15 £2v is not foundon emitter, replace
power transistor (procedure CRT4); If voltages are OK, replace printed-circuit board. i

Replace +5v regulator board 03 (procedure CKT8).

Check for 110 vac to 124 vac ot wall outlet.

Check input power cabling from ac wall outlet to bulk power supply.

Replace bulk power supply {procedure CRT17).

wl N
'

Call Regional Tech Support.

'
x

NOTE

After completing any repairs and after performing
any maintenance, verify that the system is fully
operotional by rerunning test mode.

62961200 B
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Procedure CRT1 — Turning On System Power

To turn on system power, perform the following:

1) Check that system is connected to modem (if modem is not internal). If
external modem is used and system is not connected to modem, unplug
modem ac power cord from site power outlet and connect system to
modem. (If the system incorporates internal modem option, there is no
modem ac power cord to check.)

At the external modem:
2) Check that modem ac power cord is connected to site power outlet.

At the printer:

3) If printer option is prasent, check that printer ac power cord is connected
to site power outlet.

4) Press POWER ON indicator/switch. POWER ON and STOP indicators
illuminate.

5) Wait 5 seconds.
6) Press START indicator/switch. START indicator illuminates.
At the cassette:

7) If cassette option is present, check that cassette ac power cord is con-
nected to site power outlet.

8) Check that correct tape is in place and that plastic door is closed.
At the display terminal:

9) Check that display terminal ac power cord is connected to site power
outlet. '

10) Place rear-panel white circuit breaker up.

11) Press POWER ON/OFF switch on operator panei to ON.

62961200 B | 6-17
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Procedure CRT2 — Turning Off System Power

To turn off system power, perform the following.

At the printer.

1) Press STOP indicator/switch. STOP indicator illuminates and START
indicator extinguishes.,

2) Press POWER OFF switch. POWER ON indicator extinguishes.
At the display terminal:

3) Press POWER ON/OFF switch to OFF.

sNeRoNoNoNcNeNeNoNe

00000000 O
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Procedure CRT3 — Replacing High-Voltage Transformer

To remove high-voltage transformer, perform the following:
1) Turn power off per procedure CRT2.

2) Disconnect-ac power cord from site power outlet.

WARNING

Be careful not to scratch surface of cathode=ray
tube. A scratch weakens the glass substantially
and can cause the tube to implode.

3) Connect a heavily insulated wire to ground first and then, while care=-
fully lifting rubber anode cover, discharge surface under rubber cover
(including anode terminal end) by sliding end of grounded wire under
the rubber cover and into anode hole of cathode=ray tube.

4) Remove high=voltage lead by raising rubber cover and gently compressing
spring-loaded anode lead.

5) Remove hex nuts (2) which hold transformer to chassis and carefully
withdraw transformer from video module.

6) Unsolder wires from transformer. Tag/mark wires according to pin numbers

(figure CRT1).

01796-1

01963

Figure CRT1. High-Voltage Pin Numbers
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To replace transformer, perform the following:
(“'f ‘ 7) Solder transformer wires.
8) Connect transformer to chassis as shown in figure CRT2.

9) Connect high-voltage lead to anode of cathode=ray tube.

D000000OC

01796-2

Figure CRT2. High-Voltage Transformer Installation
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Procedure CRT4 — Replacing Video Module +15-VYDC Regulators

To remove +15-vdc regulators mounted on side of video module (figure CRT3)
perform the following:

1) Remove bad transistor by unscrewing screw which holds it to heat sink,
grasp transistor firmly, and pull from socket.

' |
| 1] e
(%, (5]
@ i
R % )
)
0is64

Figure CRT3. 15-Volt Regulator Assembly

To replace +15-vdc regulator, perform the following:
2) Cut center pin of new transistor flush with case (figure CRT4).

3) Clean surface of heat sink where transistor makes contact and apply
new thermal compound (CDC 94657900).

4) Bend remaining pins at right angles so they will fit into socket and still
allow transistor to be fastened with mounting screw.

5) Plug transistor in socket and fasten with screw.
6) With BP4 connector removed, test 6ufpuf of emitter-to-ground for +15 vdc

(after turning power on). Figure CRT4 shows emitter. If output is not
+15 vdc, replace transistor and try again. If +15 vdc is found, go to step 7.
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‘ 7) Replace BP4 connector (with power off) and then test emitter for +15 vdc
(’ (with power on) again.

8) If voltage drops below +14.25 vdc when BP4 is connected, replace video
printed-circuit board (procedure CRT11).

000000OC

l. CUT COLLECTOR (C)

2.BEND BASE (B) AND
EMITTER (E) FOR
INSERTION INTO SOCKET

Figure CRT4. 15-Volt Regulator

« o
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Procedure CRT5 — Replacing Display Terminal AC Entry Panel

To remove éc power panel assembly, refer to figure CRT5 and perform the following:
1) Turn power on per précedure CRT1.
2<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>