62940034

(@5) CONTROL DATA

CDC®CC63X
DISPLAY TERMINAL

HARDWARE MAINTENANCE MANUAL
(SERVICE-CENTER AND ON-SITE INFORMATION)



REVISION RECORD

F
(11-16-83)
G
(04-18-84)
H
(06-15-84)
J
(03-15-85)
K
(06-20-85)

L
(10-25-85)

M
(08-29-86)

REVISION DESCRIPTION

A Manual released. Includes information from manual verification and product
(05-03-82) testing. This edition obsoletes all previous editions.
B Interim Incorporates ECO 15137, ECO 15166, and ECO/FCO 15337 plus various editorial
(07-30-82) corrections.

C Manual revised to incorporate ECOs 15167, 15251, 15259, 15344, 15345 and 15347.
(09-08-82) Incorporates ECO 15337 (B-Interim) in its final form and makes technical

corrections/changes.

D Manual revised to incorporate ECOs 15553, 15659, 15679, 15705, and 15717. Makes
(04-07-83) technical corrections/additions to SAMs listings.

E Manual revised to include information on internal 1200/1200 baud modem option,
(09-18-83) 4.0 terminal firmware, and power-cord interlock. This revision also includes

various technical and editorial corrections. This edition obsoletes all previous
editions.

Manual revised to incorporate ECOs 16044, 16133 and 16125; a new touchpanel
adjustment procedure; and technical changes/additions.

Manual revised to incorporate ECOs 16480, 16564, 16591, and 16602.

Manual revised to incorporate ECOs 16273, 16702, and 16710.

Manual revised to incorporate ECOs 16868, 16896, 16972, and 17023.

Manual revised to incorporate ECO 17107 and miscellaneous changes.

Manual revised to incorporate ECOs 17518 and 17571.

Manual revised to include Procedure 19.1 which describes removal and replacement
of touchpanel outer mylar and incorporate ECOs 17794 and 17827.

62940034

Publication No.

REVISION LETTERS 1,0, Q, S, X AND Z ARE NOT USED.

© 1981, 1982, 1983, 1984, 1985, 1986

Address comments concerning this
manual to:

Control Data Corporation

Technology and Publications Division

4201 North Lexington Avenue

by Control Data Corporation St. Paul, Minnesota 55126-6198
All rights reserved

Printed in the United States of America

ii

this manual.

or use Comment Sheet in the back of



«

MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

This manual reflects the equipment configqurations 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
CC634-A 01
01 - ECOs 15224 and 15236
(S/N 101)
01 - ECOs 15346 and 15259
S/N 138)
02 - ECO 15337 (S/N 163)
03 - ECO 15553 (S/N 426)
04
CC634-B 01
02 - ECO 16419 (S/N 1946)
CC638-A 01
01 - ECOs 15224 and 15236
(S/N 101)
01 - ECO 15347 (S/N 207)
02 - ECOs 15346 and 15259
(S/N 226)
03 - ECO 15337 (S/N 232)
04 - ECO 15553 (S/N 1303)
05
CC638-B 01
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET (CONTD)

EQUIPMENT TYPE SERIES WITH FCO'S COMMENTS
XA358-A 01 - ECO 15347 (S/N 106)
02
03
XA360-A 01
XA368-A 01
XA369-A 01
YA274-A 01 - ECO 16145
02
YA274-B 01 - ECO 16145
02
YA274-C 01 - ECO 16145
02
YA274-D 01 - ECO 16145
02

iv
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PREFACE

This manual provides maintenance information for the display
terminal hardware only. For the maintenance of any applications
(hardware, software, or firmware) added to the terminal, refer to
the applicable maintenance manual covering that application.

This manual is also the only training document. Due to few parts,
self-contained diagnostics, and modular construction of the
display terminal, no classroom instruction is of fered. By
carefully reading the information in this manual, the customer
engineer (CE) will be prepared to isolate display terminal
hardware problems.

Section 1 lists the self-study objectives, and section 6 lists the
tasks to be performed before responding to a customer request for
maintenance.

Reference to the following listed manuals may be necessary during
maintenance. These manuals are divided into groups which cover
the enhanced model terminals and the original model terminals. An
enhanced model terminal is either a new production CC634-B/CC638-B
unit or an earlier built CC634-A/CC638-A unit with the YR109-A
enhanced firmware option installed. An original model terminal is
a CC634-A/CC638-A unit without the YR109-A option installed.

MANUALS COVERING ENHANCED MODEL TERMINALS:

Title Publication Number
721 Display Terminal Owner's Manual* 62950101 I

721 Enhanced Display Terminal
Hardware Reference Manual 62950102

*The owner's manual is a replacement for the earlier Operator's
Guide/Installation manual having the same publication number.

62940034 K ix




MANUALS COVERING ORIGINAL MODEL TERMINALS:

Title Publication Number
721 Display Terminal Operator's Guide/
Installation Instructions 62940019
721-X0 Display Terminal Reference Manual 62940020

All manuals may be ordered from:

Control Data Corporation
Literature and Distribution Services
308 North Dale Street
St. Paul, Minnesota 55103
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GENERAL DESCRIPTION 1

This section describes the functions, major assemblies, external
interfaces, electrical requirements and physical specifications
of the terminal.

INTRODUCTION

The CDC CC63X Multifunction Display Terminal is a microprocessor-
controlled input/output hardware device with a detached keyboard
and loadable 64K memory.

The basic resident terminal mode supports CYBER (Advanced) Mode
and Control Data Shared Network (CDSN) downline load capabil-
ity. It will operate as an IST III terminal via the CDSN.

The major application of this terminal, however, is the versa-
tility offered by the addition of hardware options and the capa-
bility for loading various operating programs. One of the
available options is an internal 1200/1200-baud (bit-per-second
or b/s) modem that enables terminal connection to CDSN via the
telephone lines and incorporates user oriented features such as
automatic dialing (call originate mode) and automatic answering
(answer mode).*

TERMINAL APPLICATIONS AND BUILDING BLOCKS

The display terminal is a versatile input/output device that can
be configured to operate in many modes by the addition of
options and any number of pluggable ROM packs. The operational
mode of the terminal is determined by the application of the
user.

The memory is loadable through the communications line or an
operator plug-in memory module (ROM pack). The terminal con-
tains internal interfaces which allow the addition of several
options, including a touchpanel and/or an internal 1200/1200 b/s
modem. Refer to table 1-1 for display terminal features and
options.

*The automatic answering feature of the internal modem is only
available on enhanced model terminals.

62940034 E 1-1



TABLE 1-1. DISPLAY TERMINAL FEATURES AND OPTIONS
I

DISPLAY TERMINALS
CC634-5}CC634—B CC638-A|CC638-B

|

| FACTORY-INSTALLED FEATURES _
| .

I

|
|
[ [
64K RAM (main logic board) = X | X ‘ X ‘ X
|
| Dot graphics board with | | | 1
| touchpanel } } : X } X
|
| Enhanced (revision 4) firmware | | X | : X
| | | |
| Power-cord interlock (enables | | | |
|internal 1200/1200 b/s modem | | I I
|and dot graphics board to be | | | |
luser installed) ‘ = X ‘ % X
120-V ac, 60-Hz operation ‘ X = X ‘ X % X

AVAILABLE OPTIONS THAT ARE SERVICE CENTER INSTALLED:

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

® XA358-A dot graphics board with touchpanel on CC634-A/B
terminals.

® XA360-A internal 1200/1200 b/s modem on CC634-A/CC638-A
terminals.

® XA368-A dot graphics board on CC634-A terminals.

® XA369-A touchpanel on CC634-A/B terminals with XA368-A dot
graphics board installed.

® YA109-A enhanced (revision 4) firmware on CC634-A/CC638-A

terminals.

AVAIILABLE OPTIONS THAT ARE CUSTOMER INSTALLED:

XA360-A internal 1200/1200 b/s modem on CC634-B/CC638-B |
terminals.

XA368~A dot graphics board on CC634-B terminals.
YA274-A United Kingdom keycap kit.

YA274-B Spanish keycap kit.

YA274~-C German keycap kit.

YA274-D French keycap kit.

YA274-E Swedish/Finnish keycap kit.

YA274-F Danish/Norwegian keycap kit.

YA275-A 220/240-V ac, 50-Hz power conversion kit.
YR101-A dual asynchronous-interface board.
YR102~-A parallel-interface board.

YR107-A/B graphics memory module (ROM pack).

— — —— ——— — — — — — — — —— — —— — —— —— — — — — — — — o o — s
——— —— ———— — — —— — —

® 1-2 62940034 E



| BASIC TERMINAL CONTROL |
| | MEMORY
I o MODULE
1 : (ROM PACK)
I
| |
| |

|
' Z808 ALPHA-NUMERIC|
l MICRO ¢ CRT LOGIC MONITOR
: PROCESSOR }

|
: I TO GRAPHIC
I | OPTION

I
' |
| RAM KEYBOARD : STANDARD
I 64K r——r— INTERFACE > MULTI-USER
, BYTES (UART) : KEYBOARD
| I
| |
{ NON VOLATILE |

RAM |
| ‘— la@————————{ BATTERY
, 256 X 4 |
| (PARAMETERS) |
| |
| I
| |
INTERNAL
: ROM HOST ! DATA SET I/F
* COMMUNICATIONS}———— . b= HosT
I 32K | RS-232-C
| BYTES (MAX) LOGIC |
I v |
L A ___]
PROCESSOR BUS
TO EXPANSION MODULES 04336-4
Figure 1-1. Basic Terminal Configuration
62940034 C 1-3



BASIC OPTIONAL TYPICAL 1/0
TERMINAL LOGIC BOARDS CONNECTIONS

I——_—_'—_,—I

DOT
GRAPHICS X

TOUCH PANEL *

STANDARD
MULTI-USER
KEYBOARD

PARALLEL
1/0 PERIPHERALS
INTERFACE %>k

BASIC
TERMINAL
CONTROL

R$232 %% PRINTER W/ASYNC PORTS
CONFIGURATION ‘

S

I
I
I
_.'__.
I
I
DUAL ASYNC Il SERIAL CHARACTER
I
I
I
_'._.

MEMORY INTERNAL

MODULE b 1200/1200 B/S HOST COMPUTER/MODEM
(ROM PACK) MODEM X s /
OPTIONAL

I I
e

STANDARD
RS8232 I/F
DATA SET

|

HOST COMPUTER/MODEM

MONITOR

NOTES: > DENOTES LARGE OPTION MODULES
% DENOTES SMALL OPTION MODULES 04337

Figure 1-2. Expanded Terminal Configuration
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Since it is difficult to determine all possible display terminal
applications, this manual covers only on-site maintenance for the
display terminal in its basic and expanded configurations as
indicated in figures 1-1 and 1-2. That is, the maintenance
information contained in this manual covers the basic terminal,
the graphics board with touchpanel, and the internal modem. The
maintenance of any other hardware, software, or firmware added to
or used with the terminal is covered in their respective
maintenance manuals.

The memory of the terminal iucludes 20K bytes of ROM and 64K
bytes of RAM plus any ROM pack that may be inserted. The 20K
bytes of ROM contains the resident CYBER mode as well as programs
that perform self-testing of the terminal hardware by resident
diagnostics. The ROM pack allows a program to be loaded into the
terminal.

Operating parameters are loaded through the keyboard. The para-
meters are stored in a nonvolatile memory (NVM), which will
retain this information after the terminal is turned off or
unplugged (the NVM is battery-supported). The resident ROM
contains subroutines that allow qualified personnel to change the
stored parameters, when necessary.

CUSTOMER ENGINEERING TRAINING

In addition to providing display terminal maintenance informa-
tion, this manual will also serve as the only maintenance
training document. Due to a low piece-part count, internal
diagnostics and modular construction, there is no display ter-
minal classroom instruction offered. By reading and using this
manual, the CE will acquire the expertise to isolate display
terminal malfunctions. Section 6 lists the main tasks a CE must
be able to perform before responding to a customer request for
maintenance on the terminal.

The CC63X display terminal training course consists of reading
this manual and taking a final test found on Engineering Ser-
vices Educations PLM. This test covers the following objectives:

® Locate and list the function of all major assemblies,
canponents and controls.

e List the steps necessary to initiate, execute and termi-
nate the resident diagnostic tests.

@ List the field-replaceable units (as specified by the SAM
listings) for terminal malfunctions.

62940034 E 1-5



EQUIPMENT SPECIFICATIONS

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

PHYSICAL SPECIFICATIONS

The size and weight of the monitor and control module and
detached keyboard module are as follows:

® Monitor and control logic module

Height:
Width:
Depth:
Weight:

440 mm (17.3 in) nominal position
430 mm (16.9 in) maximum

430 mm (16.9 in) maximum

19.5 kg (43 1b) maximum

Weight (packaged): 22.2 kg (49 1b) maximum

® Keyboard module

Height:

Width:
Depth:

Weight:

51 mm (2.0 in) maximum
80 mm (3.1 in) maximum (raised position)

490 mm (19.3 in) maximum

230 mm (9.0 in) maximum

3.0 kg (8 1b)

Weight (packaged): 4.5 kg (10 1b) maximum

ELECTRICAL SPECIFICATIONS

The display terminal has the following electrical power

requirements:

62940034



Basic Configuration Full Configuration

e 120V ac, 50/60 Hz, at 1.0 A, nominal; 1.30 A, maximum
e 220V ac, 50/60 Hz, at 0.5 A, nominal; 0.71 A, maximum
® 240V ac, 50/60 Hz, at 0.5 A, nominal; 0.65 A, maximum

e 85 W (290 Btu/hr), heat dissipation
configuration without options

ENVIRONMENTAL SPECIFICATIONS

The display terminal has the following environmental

requirements:

® OPERATING:
Temperature range:
Temperature change:
Relative humidity range:
Humidity change:

Altitude:

® NONOPERATING:
Temperature range:
Temperature change:
Relative humidity range:

Humidity change:

62940034

10°C(50°F) to 40°C(104°F)
10°C(18°F) /60 minutes

20 to 80 percent

10 percent/60 minutes

3000m (9850 ft) maximum

-40°C(-40°F) to 60°C(140°F)
20°C(36°F) /60 minutes
5 to 100 percent

10 percent/60 minutes






OPERATION 2

This section describes the operator accessible controls and
indicators on the display terminal.

CONTROLS AND INDICATORS

Refer to table 2-1 for a description of controls and indicators
mounted on the cabinet (figure 2-1).

TABLE 2-1.

CONTROLS AND INDICATORS

CONTROL /INDICATOR

r

| FUNCTION
|

CBl Circuit Breaker

|
|
| TEST Switch
|

I
l
RESET Switch

I
|
[
I
|
| BRIGHTNESS (Intensity)
=Control

|

|

62940034

POWER 0/1 (OFF/ON) Switch|Allows the operator to control pri-

Imary power application to the ter-
Iminal. This switch is located at the
| front of the terminal.

|

| Provides line circuit over-current
|protection for the terminal. CBl is
|located at the rear of the terminal
land can be reset when the over-
|current fault condition is cleared.

| This slide switch allows maintenance
| loopback of the resident host inter-
| face (RS232C) for fault isolation
|capability. It is in the TEST

| (Looped) position when the actuator
|lis pulled out. This switch is
|llocated at the rear of the terminal.

—— — — " — — ——— o — —— g —— — qpty oo St

|Allows operator to reset the terminal
|to a normal restart condition (pro-
|vides a clear function to the termi- |
Inal). Terminal activity is program
|dependent. This switch is located
lon the front of the terminal.

|Allows the operator to adjust the
|[video intensity to the ambient light-
|ing conditions. This control is
|located on the front of the terminal.]|



TABLE 2-1.

CONTROLS AND INDICATORS (CONTD)

CONTROL /INDICATOR

FUNCTION

CONTRAST Control

LINE VOLTAGE Switch

(Green)

LOCK (Keyboard Locked)
Indicator (Red)

Indicator (Red)

|
|
|
|
|
I
I
I
I
I
I
I
I
|
|
|
I
|
I
I
I
I
I
I
I
|
I
I
I
l
I
I
I
I
I
|
I
I
I
I
I
I
I

ALERT Indicator (Red)
|

M-REL (Manual Release)

DATA SET READY INDICATOR | Illuminates if the Data Set Ready

MESSAGE (Message Waiting)|This indicator is under program

mann e —— e

|Allows the operator to adjust the

| intensity variation between the nor-
Imal characters and background. This
|control is located at the front of
}the terminal.

|Allows for selection of the appro-
|priate line voltage range (115/220 V
lac) for terminal operation. This
switch is located at the rear of the
terminal. CAUTION: This switch
Imust be set to agree with the line |
voltage.

signal at the modem (host) inter face
is present. The DSR indicator is
|located at the front of the terminal.

I
| I
I
I

| I1luminates during a page print
|loperation. The keyboard is also
|locked and the LOCK indicator is 1lit
|]if the terminal is unable to transmit
|ldata due to loss of modem control |
|signals such as CTS or DSR while the
| terminal is online and ready to send,
lor if the terminal is disabled by |
|host command. Also, the keyboard is
|locked out during block mode communi-
|cation with the host or when a disk |
|operation is active. The LOCK indi- |
|cator is located at the front of the
|terminal.

|control. The MESSAGE indicator is
| located on the front of the terminal.

|Used as an alternate visible alert
Jwhen the audible alarm is disabled or
|cannot be heard. It is controlled
|by a programmable bit. The Alert
|indicator is located at the front of
|the terminal.

|This key will perform a firmware
Imanual release. Any print or host
|operation is aborted.
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TABLE 2-1. CONTROLS AND INDICATORS (CONTD)

 CONTROL/INDICATOR

FUNCTION

ERROR Indicator (Red) |Illuminates when a terminal subsystem
|or mode-dependent error condition is
|detected. It is controlled by a pro-
|grammable bit. The ERROR indicator
|is located at the front of the
| terminal.

PROGRAM 1, 2, 3 | These three indicators are under
Indicators (Red) |program control, thus their
| functions are program dependent.
| The PROGRAM indicators are located
lat the front of the terminal.

Audible Alarm |Provides a two-level (loud/soft
|intensity) audible alarm signal.
| Operation is under firmware control
land is also operator-parameter-bit
|controlled. The following conditions
| cause an audible alarm to occur:

After power on or RESET has run
test 1

Improper keyboard entries during
mode selection or parameter
selection

Host code sequence

Attempt to enter keyboard data
while the cursor is in a protected
position¥*

Entry on keyboard while the key-
board is locked

If margin alert has been selected
in mode installation parameters,
when keyboard entries advance the
cursor to the 8th position fram
end of line or into the last line.

*With terminals having the enhanced firmware, the host can
enable automatic tabbing in CYBER mode which will not sound
the alarm for the above condition. Instead, the entered key-
board data is tabbed to the next unprotected position.
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KEYBOARD CONFIGURATIONS

Refer to section 4 for keyboard configurations.

ERROR LOCK — PROGRAM | DATA SET
\ Y J \n "‘\‘, 1, \‘. -" N ,,-\| ."\‘. J “,
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Y e o — (e
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)
/
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/

CAUTION
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——

o
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04218-2

Powsa-(cono INTERLOCK
LATCH (ONLY ON

L CCc634-B/CC638-B
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TEST SWITCH IF OPTION

— IS INSTALLED
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|_——TEST SWITCH

Tesey

Figure 2-1.

03270-1

Location of Controls and Indicators
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INSTALLATION AND CHECKOUT

This section contains installation information.

INTRODUCTION

The installation of the display terminal plus the installation of
certain options are the responsibility of the customer. There-
fore, this section only refers to the installation of those
options that are the responsibility of CE personnel. For a
breakdown of terminal features and available options, refer to
table 1-1 in section 1. For information concerning the installa-
tion and checkout of the terminal, refer to the terminal oper-
ator's guide/installation instructions manual or the terminal
owner's manual (preface lists publication numbers).

OPTIONS INSTALLED BY CUSTOMER ENGINEERING PERSONNEL

The options requiring installation by CE personnel include the:

® YR109-A enhanced firmware option that applies to a
CC634-A/CC638-A terminal. For this installation, refer to
the installation drawing in section 5.

® XA360-A 1200/1200 b/s internal modem if it is to be
installed in a CC634-A/CC638-A terminal. For this
installation, refer to procedure 23 in section 6B.

® XA369-A touchpanel, the XA368-A dot graphics board
(customer installed in CC634-B terminals but not in
CC634-A terminals), or the XA358-A touchpanel/dot graphics
board combination. These options apply to a CC634-A/B
terminal and their installation is described with the
installation drawing, section 5.
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THEORY OF OPERATION

GENERAL

The operational mode of the display terminal is determined by
parameters set in from the keyboard. Parameters may be selected
to initiate the resident CYBER mode, or to load and initiate host
programs. The terminal contains firmware for the resident CYBER
mode; any other program must be downline-loaded from the host.
The terminal also contains firmware for self tests and for
loading host controlware.

Operations within the terminal are controlled by a micropro-
cessor. It can interface asynchronously with a higher-level
processor either directly or through a modem. The terminal is
multifunctional with the base unit being an alphanumeric
display. It contains interfaces for three small option boards
and two large option boards. These boards provide interfaces to
host computers, modems, and peripheral equipment. Refer to
figure 4-1 for a block diagram of the display terminal.

The operator uses the keyboard to enter, change, or delete
information and to select initial operating parameters. The
terminal is multifunctional, having the capability for one
standard and six foreign languages and a variety of graphics
symbols. Terminal-operating parameters are entered from the
keyboard into a nonvolatile RAM, and read by the microprocessor.
There are three groups of operating parameters:

e Terminal installation parameters (select terminal-related
conditions, such as interfaces, memory option, or type of
peripheral to be used).

® Mode installation parameters (selects port rates and data
rates of each operating mode, such as CYBER).

® Mode operator parameters (determines conditions within
which selected mode will operate, i.e., on line, off
line, 80/132, cursor type, alert, etc.).

The terminal uses a Z80B microprocessor which controls all
operations inside the terminal. It directs the operations of
associated peripherals such as printers and modems. The micro-
processor uses 64K of dynamic RAM for instruction processing.
This RAM is dedicated for program operations and CRT refresh.
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CRT MONITOR
DISPLAY —}
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Figure 4-1. Display Terminal Block Diagram
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An internal ROM (figure 4-1) contains the resident CYBER mode,
resident diagnostics, and controlware loaders. The diagnostics
consist of self tests which are performed each time the terminal
is activated for use. (POWER on or RESET.)

The nonvolatile memory (NVM) is a RAM device which stores
keyboard-entered operating parameters for a selected operation.

A battery maintains the stored data when terminal power is
removed. If terminal power is ever turned off and the battery
removed, default parameters are forced into the nonvolatile
memory (default parameters are described in the manuals listed in
the preface).

The pluggable memory module (ROM pack) is optional and can be
used in a number of special operations. The terminal can
checksum the ROM pack contents, and load operating firmware from
the memory module.

MAJOR ASSEMBLIES

Figure 4-2 depicts the major assemblies comprising the display
terminal and the following paragraphs describe those assemblies.

DISPLAY MONITOR

The display monitor consists of a cathode-ray tube (CRT) with
yoke and a CRT monitor board. The CRT screen provides a display
of alphanumeric and graphic symbols. A green phosphor screen and
reduced-glare faceplate is used. The screen measures 380 mm (15
inches) diagonally with a 203 mm (8 inch) by 262 mm (10.3 inch)
viewable area.

The CRT monitor board contains the horizontal and vertical
deflection circuits, video circuits, and the high voltage power
supply. These circuits are responsible for generating and
deflecting the electronic beam in the CRT/yoke assembly. The
video signal unblanks (illuminates) the screen dots at the proper
times to present readable information. Vertical and horizontal
sync pulses ensure a stable trace. The sync pulses and video
signal originate on the main logic board.

Directly below the CRT are the operator controls. Refer to
Section 2 for a description of these controls.
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KEYBOARD

The detached keyboard provides for operator entry of symbols and
control codes. Each key, when depressed, sends an 8-bit serial
code and parity to the keyboards universal asynchronous
receiver/transmitter (UART). A similar code is sent when the
key is released. This allows the terminal program to monitor
the state of the keyboard and assign and/or define a resultant
activity. There are 104 keystations. Keyboard arrays are
available to support foreign language transmission. When using
a foreign language, the keyboard is modified by installing
selected keycaps. The keyboard contains an adjustable leg for
selecting one of two operating positions. There are three
keyboard modes, shift, lock, and control. These modes are
controlled by the terminal. The installation parameters allow
the selection of character generation to match the key-cap set.

CRT

LARGE OPTION
MONITOR ENCLOSURE —

(I/F 4 SLOT)

POWER LARGE OPTION
SUPPLY (I/F 5 SLOT)
ACCESS
LID
DISPLAY
MONITOR
KEYBOARD
DRAWER
ASSEMBLY

MAIN LOGIC

04350 BOARD

Figure 4-2. Major Assemblies
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LOGIC DRAWER ASSEMBLY

The logic drawer assembly consists of a removable rack on which
the main logic assembly board, power supply board, memory
module, small option boards (if any), and the large option
boards (if used) are mounted. The logic drawer assembly
contains an internal plug-in board for mounting the small option
boards (if used). The rear of the logic drawer assembly forms
the backpanel of the terminal. The backpanel contains
input/output connectors (I/F 1 through I/F 5), switches, circuit
breaker, and the terminal power cord. A battery is mounted in
an enclosure accessible from the backpanel. (The battery is used
to retain stored parameters in the event of power loss.)

® Main Logic Board - The main logic board is a large
printed circuit board containing most of the display
terminal logic. It contains a microprocessor that
provides control of display operations as determined by
preselected installation parameters. The main logic
board also contains counters, control logic, ROMS, RAMS,
UARTS, and external interfaces. It interfaces the CRT
monitor, and installed option boards through a flat
ribbon cable.

® Power Supply Board - The switcher power supply provides
fully regulated dc power with minimal power loss. It
supplies +5, +12, -12, and +24 V dc power.

® Large Option Boards - These options, if installed, enable
additional functions of the terminal. Currently avail-
able large option boards include the dot-graphics board
‘and the internal 1200/1200 b/s modem board (refer to
figure 4-2).

ENCLOSURE

All the internal parts of the terminal are housed in the
enclosure or hood. The enclosure (figure 4-2) attaches to the
CRT bezel adapter assembly, which contains the CRT, yoke, and
CRT monitor board. The bezel assembly is attached to the
CRT/bezel adapter assembly. If the graphics option is installed
the touchpanel is mounted in back of the bezel assembly.
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EXTERNAL INTERFACES

The internal and external interfaces used in the terminal connect
to the main logic board as shown in figure 4-3. The terminal may
be connected to a host either through the RS232-C interface (con-
nector J1) or through the internal modem interface (I/F-4 slot).
The main bus interface (connector J4) can accommodate up to three
small option modules and two large option modules. A small
option mother board (internal to the terminal) provides a fanout
of the bus to accommodate the three small options. These small
options plug into I/F 1, I/F 2, and I/F 3 slots in the rear of
the terminal (connect to mother-board J2, J3, and J4 connectors
respectively). If installed, the memory module connects to main
logic board connector J3. The main logic board connectors J2,
J5, J6 and J8 contain internal interfaces. A diagram of these
interfaces is shown in figure 5-1.

MONITOR
A3

CONTRAST
+BRIGHTNESS
CONTROLS

MONITOR
CABLE
ASSEMBLY
A5

GND
YoV BATTERY

Pl -
‘—E] J6
DISPLAY

P2
TERMINAL
92

P

70
LARGE OPTION
(1/F 5 SLOT)
' RS-232
:l"s ’”[ (DATA SET)
J3 J4

Pl S )

MAIN LOGIC BOARD J8
Al

—1

MEMORY
MODULE

MAIN BUS TO
f————— LARGE OPTION

BOARDS
(1/F 4 8 I /F 5 SLOTS)

ggxipsg P2 (Pa)  (p3)

P3 MsmacL EE -7

|
| MOTHER BOARD |
| a8 T
I FOR
KEYBOARD I
Pl | i \oPTioN/

! | J2 J3 laa

!

L R m——— -
TO TO TO
1/F 1 I/F 2 I/F 3

REAR PANEL
SMALL OPTION SLOTS 04075-3

Figure 4-3. Display Terminal Interfaces
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NOTE:
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Figure 5-1.
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Figure 5-1.
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TABLE | XA358-A FIELD INSTALLATION NOTES

REMOVE TOP ACCESS COVER PER HMM (HARDWARE MAINTENANCE MANUAL) (62940034)
REMOVE LOGIC DRAWER ASSEMBLY PER PROCEDURE BESCRIBED N THE DISPLAY TERMINAL HMM

TABLE 3 XA 368-A FIELD INSTALLATION MOTES

REMOVE LOGIC DRAWER ASSEMBLY PER PROCEDURE DESCRIBED IN THE DISPLAY TERMINAL HMM (HARDWARE MAINTENANCE
MANUAL) (62940034)

3. REMOVE BEZEL ASSEMBLY AS SHOWN IN FIGURE 1 2. REMOVE AND DISCARD CHANNEL (51942185 SHOWN IN FIGURE 4) TO RELEASE END OF 50 PIN RIBBON CABLE
4. REWOVE VIDEO FILTER ASSEMBLY (REFER TO FIGURE 3). 3. INSTALL CARD ASSEMBLY (1ALD) AND CABLE ASSEMBLY (51403163) AS SHOWN IN FIGURE 2
5. MOUNT TOUCH PANEL ASSEMBLY WITH HARDWARE AS SHOMN IN FIGURE 1. PASS CABLE BETWEEN
ADAPTER AND CRT AS PANEL IS INSTALLED. SEF NOTE | (SHEET 1) FOR TORQUE SPECIFICATION 4 POSITION JUMPER ON CARD ASSEMBLY 1AJD AS SHOWN IN FIGURE 2 VIEW A-A
5A. SEE NOTE 4.
6. SECURE TOUCH PANEL CABLE (SHIELDED PORTION) WITH BRACKET (71493833) AS SHONN IN FIGURE 2.
6A. REMOVE AND DISCARD CHANNEL (51942165 SHONN IN FIGURE 4) TO RELEASE END OF 50 PIN RIBBON CABLE 5. CONNECT 50 PIN RIBBON CABLE AS SHOWN IN FIGURE 2
7. INSTALL CARD ASSEMBLY (1ALD) AND CABLE ASSEMBLY (G1409163) AS SHOWN IN FIGURE 2 §. REPLACE LOGIC DRAWER ASSEMBLY PER PROCEDURE IN MMM
8. POSITION JUMPER ON CARD ASSEMBLY 1AJD AS SHOWN IN FIGURE 2 VIEW A-A.
7. ADD THE EQUIPMENT (DENTIFICATION NUMBER. SERIES CODE. PART NUMBER AND SERIAL NUMBER TO THE
9. CONNECT 50 PIN RIBBON CABLE AS SHOMN IN FIGURE 2 EQUIPNENT CONFIGURATION LOG. INFORMATION 1S CONTAINED ON QUALITY ASSURANCE TAG OF THIS OPTION
Pl
10. REPLACE LOGIC DRANER ASSEWBLY PER PROCEDURE IN N 8. SET TERMINAL INSTALLATION PARAMETER (CONFIGURATION F3-3 SET T 1) ANC CHECKOUT PER OPERATORS GUIDE (52940019
11, ATTACH TOUCH PANEL CABLE TO CARD ASSEMBLY (1ALD). FOR CC634A CC638A) OR (62950101 FOR CCG34B CC638B)
TABLE 4 XA 369-A FIELD INSTALLATION NOTES
12, REPLACE BEZEL AND ACCESS COVER PER PROCEOURE IN HMM.
13. ADD THE EQUIPMENT IDENTIFICATION NUMBER, SERIES CODE. PART NUMBER AND SERIAL 1 REMOVE LOGIC DRAWER ASSEMBLY AND TCP ACCESS COVER PER PROCEDURE DESCRISED IN THE DISPLAY TERMINAL HMM
NUMBER TO THE EQUIPMENT CONFIGURATION LOG. INFORMATION IS CONTAINED ON QUALITY (HARDARE MAINTENANCE MANUAL) (62940034 )
ASSURANCE TAG OF THIS OPTION.
2. REMOVE BEZEL ASSEMBLY AS SHOWN IN FIGURE 1
14, ADJUST VIDEO ALIGNMENT WITH GRAPHICS TOUCH PANEL PER PROCEDURE IN HWM
3. REMOVE VIDEO FILTER ASSEMBLY (REFER TO FISURE 3)
15. SET TERMINAL INSTALLATION PARAMETERS (CONFIGURATION F2-2 AND F3-3 SET 10 1)
AND CHECKOUT PER OPERATORS GUIDE (6294001 FOR CC534A/CC53BA) OR (62950101 4. MOUNT TOUGH PANEL ASSENBLY WITH HARDNARE AS SHOWN IN FIGURE 1  PASS CABLE BETWEEN ADAPTER AND CRT AS
FOR CC5348 /C5388). - PANEL IS INSTALLED. SEE NOTE | (SHEET 1) FOR TORQUE SPECIFICATIGN
TABLE 2 XA360-A FIELD INSTALLATION NOTES 4n SEE NOTE 4
NOTE: THESE INSTRUCTIONS ARE FOR INSTALLATION INTO A CC834-A OR CCG38-A ONLY. INSTALLATION INTO A CC834-B OR 5, SECURE TOUCH PANEL CABLE (SHIELDED PORTION) WITH BRACKET (71493833) AS SHONN IN FIGURE 2
CC638-B ARE COVERED IN THE HARDWARE INSTALLATION INSTRUCTIONS - PUB 62950118, 6. ATTACH TOUCH PANEL CABLE TO CARD ASSEMBLY (1ALD).
1. REMOVE LOGIC DRAWER ASSEMBLY AND TOP ACCESS COVER PER PROCEDURE DESCRIBED
IN THE DISPLAY TERMINAL HMM (HARDWARE NAINTENANCE WANUAL) (52940034), 7. REPLACE BEZEL AND ACCESS COVER PER PROCEDURE IN HHM
;' ::::z: C;DHV;: :;27:0::“”: “: ;:T;::::an:f:::: I:A:’T:Rgzéﬁnsn YITH THD (2) WING KUTS, SAVE 8. ADD THE EQUIPNENT IDENTIFICATION NUMBER. SZRIES CODE PART NUMBER AND SERIAL NUNBER TC THE
. . . . R4 0G. INFORMAT A UALITY A s
R s, TH e o SRacKE EQUIPHENT CONFIGURATION LOG. INFORMATION IS CONTAINED ON QUALITY ASSURANCE TAG NF THIS DPTION
4. CONNECT THE SHORT 50 PIN EXTENSION CABLE PROVIDED. REFER TO FIGURE 5. 9. ADJUST VIDEO ALIGNNENT WITH GRAPHICS TOUGH PANEL PER PROCEDURE IN MMM
5. CARD ASSEMBLY INTO I/F 4 SLOT. RE W1 S PROVIDED. .
Frii e i i b R L A 10 SET TERMINAL INSTALLATION PARAMETER (CONFIGURATION F2-2 SET T0 1) AND CHECKOUT PER OPERATORS sUIDE
AMAY FROM THE MODEM SLOT AS THE MODEM IS INSERTED. (62940019 FOR CCG34A-CCE38A) OR (62950101 FOR CCG34B CCG3BB),
6. PUSH THE 50 PIN EXTENSION CABLE CONNECTION (END CONNECTED TO THE BUS CABLE) UNDER THE
SNALLER BOARD 50 PIN CONNECTOR. REFER TO FIGURE 5. TABLE 5 YR 109 FIELD INSTALLATION NOTES
7. CONNECT THE FREE END OF THE 50 PIN EXTENSION CABLE TO THE SWALLER BOARD. REFER
T0 FIGURE 5. 1. REMOVE LOGIC CRAWER ASSEMBLY AN TOP ACCESS COVER PER PROCEOURE DESCRIBED IN THE DISPLAY TERWINAL Hut
8. REPLACE LOGIC DRAWER ASSENBLY AND TOP ACCESS COVER PER PROCEDURE IN HMM. (HARDWARE WAINTENANCE MANUAL) (52940034)
3. ADD THE EQUIPMENT IDENTIFICATION NUMBER, SERIES CODE AND PART NUMBER TO THE EQUIPMENT
CONFIGURATION LOG. INFORMATION IS CONTAINED ON QUALITY ASSURANCE TAG OF THIS OPTION. 2. REHOVE "MAIN LOGIC PCB" PER PROCEDURE IN HMM. DO NOT DISCONNECT THE BATTERY ‘
10 REMOVE ANY TELEPHONE CABLE FROM THE WALL MOUNTED JACK FOR THE TELEPHONE TO BE USED 3. REMOVE FIRMMARE CHIPS FROW LOCATIONS KI. K2 AND K5 ON MAIN LOGIC BOARC (SEE FIGURE 5 & 6 NOTE CHIP
WITH THE MODEM. INSERT THE DUPLEX PLUG (PN 51917918) INTO THE WALL JACK, REINSERT ORIENTATION AS REPLACEMENT CHIPS WILL BE ORJENTATED THE SAME.
THE TELEPHONE CABLE INTO THE DUPLEX PLUS. PLUG ONE END OF THE NODEM CABLE INTO THE
OUPLEX PLUG. PLUG THE OTHER END OF THE MODEM CABLE INTO THE | /F 4. RJ-11 JACK OF 4. INSTALL CHIP P N 66315365 IN LOCATION Ki. 66315366 AT K2 AND 56315357 AT X5
THE MODEN.
11, SET TERMINAL INSTALLATION PARAMETERS (CONFIGURATION F3-1 EQUAL TO 1), SET MODE 5. REPLACE "MAIN LOGIC PCB" PER PROCEDURE IN HMM
INSTALLATION PARANETERS AS APPLICABLE AND CHECKOUT PER OPERATORS GUIDE (62940019
FOR CCB34A/CCE3BA). 6. REPLACE LOGIC DRAWER ASSEMBLY AND TOP ACCESS COVER PER PROCEOURE IN HMM
. 7. ADD THE EQUIPENT IDENTIFICATION NUMBER, SERIES COE AND PART MMBER TO THE EQHIPMENT CONFIGURATION LOC. INFORMATION 1S
CONTAINED ON QUALITY ASSURANCE TAG OF THIS GPTION.
8. CHECKOUT PER OPERATORS GUIDE (62340019 FOR CC5344.TC538A) OR (62950101 FOR COG348 CC5388).
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MAINTENANCE 6

INTRODUCT ION

As stated in section 1, this manual deals only with display
terminal problems. As a customer engineer (CE), the internal
resident diagnostics and visual indications are the only
maintenance tools available. If the diagnostics execute
correctly, it is assumed that the terminal is not the source of
the customers maintenance request. If the diagnostic tests
indicate an error, the SAM listings in section 6A should be used
to isolate the failing field replaceable unit. To use these
listings, you must be able to do the following:

e Initiate and execute resident diagnostic test 1 and
interpret the test results (see procedure 2, section 6B).

e Initiate, execute and terminate resident diagnostic test 3
and interpret the test results (see procedure 2, section
6B).

® Locate the SAM listings and state the major symptom
covered by each listing (see listings in section 6A).

® Locate the major assemblies and components found in the
display terminal (see figures in all sections of the
manual).

In addition to the SAM listings, this section provides
information necessary to perform site maintenance on the
terminal. Information is organized under the following major
headings:

® Suggested Emergency Maintenance Procedure - describes the
suggested approach to emergency maintenance.

® Maintenance Aids - describes the diagnostics available to
troubleshoot the terminal.

® Customer Performed Maintenance - describes the follow-up
tasks to be done when a terminal requires repair.

® Special Tools - describes special tools required for
terminal maintenance.

62940034 E ' 6-1



® MOS Circuit Board Handling Precautions - describes special
procedures to be used when replacing MOS circuit boards.

e Diagnostic and Corrective Maintenance Procedures - contain
SAM (structured analysis method) listings that provide
information for troubleshooting terminal malfunctions and
associated corrective maintenance procedures. Preceding
the listings and procedures is a description of the format
and use of the SAMs.

SUGGESTED EMERGENCY MAINTENANCE PROCEDURE

‘The following procedure provides suggested steps for the CE to
follow when responding to a customer request for maintenance on
the terminal.

BEFORE LEAVING FOR CUSTOMER SITE

Before leaving for the customer site, contact the person
operating the terminal at the time the malfunction occurred, and
then:

l. Determine the following:

a. The type of maintenance coverage on the customers
equipment; i.e., on-call or carry-in. (Check warranty
and shipping tag.)

b. Specific configuration of terminal; for example, does
it have an internal modem, additional RAM, and/or
interfaces?

c. Type of symptoms terminal exhlblted to 1nd1cate that a
mal function occurred.

d. Whether terminal is operating and what symptoms, if
any, are present when an attempt is made to operate.
(Analyze diagnostics, loopbacks, etc.)

2, Determine a course of action, considering the following
suggestions:

a. If it becomes apparent that the terminal itself is not
at fault and, for example, it becomes likely that the
cause of problem is either communication lines or a
power loss, direct the customer to contact appropriate
maintenance personnel.

6-2 62940034



b. Determine that an error in operating procedure rather
then an equipment failure is probable cause of problem,
and notify customer of correct operating procedure.

c. If appropriate, suggest that the terminal be brought
into a repair center.

d. Go to customer site and begin troubleshooting.

3. If a site maintenance trip is required, determine a
probable cause for failure and gather necessary tools,
manuals, and spare parts that may be needed.

UPON ARRIVING AT CUSTOMER SITE

Upon arriving at the customer site, locate the appropriate
supervisory personnel and again discuss the malfunction with the
terminal operator. Then proceed as follows:

1. Visually inspect terminal to ensure that correct input/
output cable connections exist.

2. Verify that a malfunction does exist, and then begin
troubleshooting the terminal, as follows:

a. Run the diagnostics described later in this section.

b. Refer to the SAM in this section that covers the
mal function and perform the prescribed corrective
actions.

3. After malfunction has been corrected, proceed as follows:

a. Rerun diagnostics to ensure that terminal is
operational.

b. Perform follow-up maintenance tasks listed in this
section.

c. Inform or demonstrate to customer that terminal is now
operating properly.

d. Complete all administrative paperwork (MAFs and
defective tags, etc.).

MAINTENANCE AIDS

Resident diagnostics provide error indications of basic hardware
faults in the display terminal. The successful completion of the
diagnostic routine indicates that the terminal is operational.
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RESIDENT DIAGNOSTICS

The resident diagnostics contain three terminal self-testing
routines, listed as follows:

® Test 1 (Quicklook)

e Test 2, RAM test

e Test 3, CRT alignment, touchpanel, ROM, LED, and keyboard
tests

Test 1 runs without operator intervention whenever the POWER or
RESET switch is pressed. Test 2 also runs without operator
intervention and is initiated upon receiving the Initial Test
Command from the host while running in CYBER mode. It can also
be initiated from the keyboard. Test 3 diagnostic routines
require operator intervention and are described in this section.
Refer to procedure 2 in section 6B for the initiation, execution
and termination for each resident diagnostic.

Test 1 (Quicklook)

Test 1 checks the overall operation of the terminal. It checks
the microprocessor, the program memory, communications element,
the programmable timer, and the audible alarm. The test does not
display the status of its testing unless a failure occurs. The
test consists of the following sections:

® Character RAM Test - A 55 hexadecimal and an AA hexa-
decimal is written, read and compared throughout the RAM
character generator memory. A failure of this test will
display CHARACTER RAM FAIL on the next line of the CRT.

® RAM Test - A 55 hexadecimal and a AA hexadecimal is
written, read, and compared throughout the 64K resident
RAM. A failure of this test causes a display of RAM FAIL
XXXX AA EE on the next line of the CRT (assuming a failure
mode does not prevent display) where: XXXX = failing
address; AA = actual data read; EE = expected data read.
Nothing will be displayed if there are no failures.
Parity error interrupts are enabled during the RAM test,

and a failure will be reported if a parity error is
detected.

® Graphics, Option RAM - If this option is present, the
graphics RAM will be selected and a 55 hexadecimal and AA
hexadecimal pattern will be stored and tested. A failure
of the test will be displayed on the next line saying
GRAPHICS RAM FAIL XXXX, AA EE.
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® Graphics Bulk Write - If this option is present, a bulk
write of zeros will be output to the graphics RAM. If the
bulk write busy status does not set and clear, the message
GRAPHICS FAIL will be displayed. If the graphics RAM does
not contain all zeros, the message GRAPHIC FAIL will be
displayed.

® ROM Test - A checksum is run on each memory chip of the
resident ROM. A failure of this test displays ROM FAIL XX
XX XX. The first value is ROM 1, the second is ROM 2, and
the third is ROM 3. A value other than 00 indicates the
failure location.

® NVM Test - A checksum is run on the nonvolatile memory
(NVM), and if an error occurs, either NVM ALTERED or NVM
FAIL displays. The NVM ALTERED message applies to
terminals having the enhanced firmware and the message NVM
FAIL applies to terminals that do not have the enhanced
firmware.

® Loopback Test - The test is comprised of transferring 128
characters from the processor to the communications UART,
which is conditioned to echo rather than transmit all
data. The data is tested as it is received. Transmitter
speed is fixed at 9600 baud. A failure of the test will
display COMM FAIL on the next line of the CRT. The same
test is conducted on the UART to the keyboard. A failure
of this test will display the message KEYBOARD FAIL on the
next line of the CRT.

® Timer Test - The timer will be started for a 5-millisecond
delay with the timer interrupt enabled. If a timer
interrupt does not occur before 6 milliseconds, interrupts
will be disabled and the message TIMER FAIL displayed.

® Battery Test - This test will sample the battery low
status. If the battery voltage level is low, BATTERY LOW
will be displayed. This is not an error condition, but
indicates battery should be replaced before NVM is lost.

® Serial Ports - If this option is present, this test will
test both ports A and B which are conditioned to echo
rather than transmit all data. The data is tested as it
is received. Transmission speed is fixed at 9600 baud. A
failure of the test will cause a display of PORT A or PORT
B FAIL.

® Test Switch - The position of the TEST switch on the rear
panel will be tested. If enabled, the message TEST SWITCH
ENABLED is displayed. In addition, the keyboard clock is
tested and the message KBD CLOCK FAIL displays if it is
defective. Also, the keyboard loopback test is run in
external mode and the message EXT KBD LOOPBACK FAIL
displays if a failure occurs.
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Internal Modem - This test checks the modem assembly ROM,
UART, and modem board (modem loopback section) and
displays an appropriate error message plus the revision
level of the modem if a failure occurs (see figure 6-1).
The modem loopback section takes approximately 10 seconds
and is enabled/disabled by the third bit in the F4 field
of terminal installation parameters. If the loopback
section is to run with the rest of the internal modem
test, that parameter bit must be a 1.

Serial Port Test Switch - If the TEST/NORMAL switch on the
dual serial interface board is in the TEST position, the
message SERIAL PORT TEST SWITCH ENABLED will be displayed.

Diagnostic ROM Pack - If a ROM PACK containing a
diagnostic is installed, a call will be made to the ROM
PACK diagnostic input. The ROM PACK diagnostic should
perform a ROM checksum, test any additional hardware used,
display any error messages, and display the ROM PACK name
and revision level.

Revision Level and Copyright - On terminals having the
enhanced firmware, this section displays the revision
level of the firmware plus a Control Data copyright
message (see figure 6-1). This occurs at the end of the
test when the mode selection menu appears (the message and
menu do not appear if autamatic mode selection is in
effect). On terminals that do not h<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>