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( MANUAL TO EQUIPMENT LEVEL CORRELATION
( o
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
CC614-A 01 11629
( 02 11639
03 — 11639 (ECO only)
04 —_ 11747 (ECO only)
{ 05
! CC614-B 01 11629
02 11637
( 03 — 11639 (ECO only)
‘ 04 — 11747 (ECO only)
05 — 12687 (ECO only)
: 06
' CC614-C 01 11629
| 02 11637
03 — 11639 (ECO only)
( 04 — 11747 (ECO only)
05 _ 12687 (ECO only)
1 06
CCé14-D 01 — 12687 (ECO only)
( ' 02
L CC614-E 01
( 01987-2
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE | SERIES | WITH FCO'S COMMENTS B
=
CCé614-C 52 11765 CC6B1-A52 equipments were converted to
the CC614-C52 equipment type per
FCO 11765 (selective retrofit)
CCé614-C 53 11765 CC6B1-A53 equipments were converted to
: the CC614-C53 equipment type per
FCO 11765 (selective retrofit)
CC614-C 54 11765 CCé6B1-A54 equipments were converted fo
the CC614-C54 equipment type per
FCO 11765 (selective retrofit)
CCé14-C 55 11765 CC6B1-A55 equipments were converted to
the CC614-C55 equipment type per
FCO 11765 (selective retrofit)
CCé14-C 56 11765 CC6B1-A56 equipments were converted to
the CC614-C56 equipment type per
FCO 11765 (selective retrofit)
CC614-C 58 11765 - CC6B1-A58 equipments were converted to
the CC614-C58 equipment type per
FCO 11765 (selective retrofit)
CCé614-C 59 11765 CCé6B1-A09 equipments were converted to
the CC614-C59 equipment type per
FCO 11765 (selective retrofit)
NOTE
Serial numbers of equjpments affected and other
necessary information{documenting the above
configuration materia| may be found in the pages
of FCO 11765,
01987-3
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BE603-A

BE603-B

(unit licensed by
FTZ as meeting VDE
Standard 0871)

BE603-C
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(unit licensed by

FTZ as meeting VDE
Standard 0871)

BE&04-E

BE6O4-F

CL416-E

CL416-F

XA150-A

01

01

01

01

01

01

01

Supplied by Computer Peripherals Inc.,
Rochester Division. See their manuals,
identified in Preface, for series and FCO
information.

Supplied by Computer Peripherals Inc.,
Rochester Division. See their manuals,
identified in Preface, for series and FCO

information.,
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Cl114-A 01 12225
02 -
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(unit licensed by 02
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VDE standard 0871)
CL114-C 01 - 12225 (ECO only)
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FTZ as meeting

VDE standard 0871)
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PREFACE
P S PG

This fwo-volume manual assists those performing on-site maintenance of the

CDC® 751-10 Terminal Subsystem (referred to in this manual as the terminal subsystem,
or simply the terminal).* The terminal is a remote data-communications subsystem that
handles online data at speeds of 110 to 9600 baud over a standard CCITT V.24 or

EIA RS-232-C modem (or current loop interface). The terminal operates in duplex

or half-duplex communications networks. The terminal subsystem is expandable to
meet various customer requirements. As such, it may exist in any one of the following
configurations: 1) a stand-alone keyboard display terminal, 2) a keyboard display
terminal with a peripheral character printer, 3) a keyboard display terminal with a
peripheral tape cassette unit, or 4) a keyboard display terminal with both a peripheral
character printer and a peripheral tape cassette unit. In addition to these various
peripheral cabinet configurations, the basic keyboard display terminal cabinet will
accept a variety of supplemental circuit boards, each which increases the operating
and/ or interface capability of the terminal. Some of the documentation for the
terminal subsystem refers to any function or equipment beyond the very minimum
required to have a viable terminal as an option. The term option is not meant to
imply that the item referred to is a high-cost, special-effort, add-in feature. In
fact, the full modularity of the architecture employed in this subsystem allows a
shopping=-list approach to configuring an applications-oriented subsystem. For any
given subsystem, several so-called options may be included as part of the basic
configuration.

This manual may be used to repair all configurations of the terminal in the field

without special tools or test equipment (a voltmeter/ohmmeter is required). Volume 1
of this manual contains general descriptions, theory, diagrams, parts, and miscellaneous
information including I/O definition, test patterns, data repertoires, and precautions.
Volume 2 provides installation, checkout, and detailed maintenance information for

the terminal subsystem. The level of maintenance herein is restricted to the card,
module, and assembly level (with some modifications as deemed necessary for best
overall maintenance). Certain large components, such as the 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 configuration of the terminal subsystem
including the various expansion functions. For additional information pertaining to
equipment in the configuration, refer to the list of manuals which follows the block
diogram,

* Information is provided for installation, checkout, and maintenance of the 70-LPM
Impact Printer. Appendix D (Vol. 1 of this manual) contains general description and
specification information. Appendix E (Vol. 2) has installation-checkout and
maintenance procedures for the 70-LPM Printer. Appendix F has information about
printer supplies and format tape punching.

62962300 D : Volume 1
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TERMINAL SUBSYSTEM

NUMERIC PAD

751-10 DISPLAY INCLUDES:

-MICROPROCESSOR
-CRT 1920 CHARACTER

To/From

MODEM or CURRENT LOOP

-HIGHLIGHTING
-EDITING
PRINTER EXPANSION PAGING *
INTERFACE¥* FUNCTIONS 751-10
l Select One
Select One
CASSETTE
INTERFACE ¥
{ NONIMPACT | MATRIX
PRINTER PRINTER i
753-10 755-10 Select One
-OTHERS _ -OTHERS
SINGLE-DRIVE DUAL-DRIVE
| TAPE CASSETTE | TAPE CASSETTE
754-10 754-20
P
Select One Select One
ANSWER | N EXTERNAL CURRENT
BACK* MUl TIDkoP MODEM m#?k?:cz *
751-101 INTERFACE ‘
0iI974-5

*DENOTES EXPANSION FUNCTION IN THE FORM OF A CIRCUIT CARD WHICH FITS INSIDE THE 751-10
CABINET. OTHER EXPANSION FUNCTIONS, IN THE FORM ‘OF PERIPHERALS, HAVE THEIR OWN
CABINET, E.G., PRINTER OR TAPE CASSETTE UNIT.

A 751-10, WHICH MAY CONTAIN INTERNAL CARD EXPANSION FUNCTIONS BUT IS WITHOUT ANY
PERIPHERAL, IS DESIGNATED AS A 751-10 STAND-ALONE TERMINAL SUBSYSTEM.

Volume 1
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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.

Excluding this manual, the following list provides publication numbers of other
subsystem manuals pertaining to the 751-10 Terminal Subsystem:

Title Publication Number

CONTROL DATA® 751-10 Terminal Subsystem Operators

Guide (describes subsystem operation of the terminal in

all modes, whether performing tasks locally or

communicating online with processor) ................ 62951400

CONTROL DATA® 751-10 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) . . ... .. e e e e ee O, 62962800

CONTROL DATA® 751-10 Terminal Subsystem Installation

Instructions (provides information for customer
installation of a terminal subsystem) ................. 62957200

COMPONENT AND EQUIPMENT MANUALS

For further detail, other manuals describe the various equipment and components
which may comprise a 751-10 Terminal Subsystem. These manuals contain detailed
theory of operation and circuit analysis for repairing down to the discrete component
level (such as may be done at a repair center). The following list identifies such
maintenance manuals:

Title Publication Number

CONTROL DATA® Basic Logic Module Subassemblies

Hardware Maintenance Manual . ..o v v v vooemsnnennns 62961700

CONTROL DATA® Keyboard Module Hardware

Maintenance Manual .. .. v vt ittt ittt et . 62961500
Volume 1
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Title

CONTROL DATA® Bulk Power Supply Card Hardware

Maintenance Manual .« . . v v v vttt i i i e e oo

CONTROL DATA® Video Display Unit Hardware

Maintenance Manual . .. i i i it it it ittt s

CONTROL DATA® Random-A ccess Exrended-Mémory

Option Repair Center Maintenance Manuval . ..........

CONTROL DATA® Receive-Only Printer Adapter

Hardware Maintenance Manual . . . .. v i v i vt e e e v e

CONTROL DATA® Edit Hardware Maintenance

Manual ...ttt e it e e e e et

CONTROL DATA® Tape Cassette Adapter Logic

Hardware Maintenance Manual . .. ¢ v vttt it vt v 0o

CONTROL DATA® Tape Cassette Mechanism

Hardware Maintenance Manual . ... v v i vttt e vt v oo

CONTROL DATA® Power Supply Répair Center
Customer Engineering Manual (Detailed theory

for repairing tape cassette unit power supply) ... .......

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 and tape

cassette logic) . ittt ittt i i i e e

CONTROL DATA® Multidrop Option Hardware

Maintenance Manual . . . ..ttt ittt e et

CONTROL DATA® Answerback Option Hardware

Maintenance Manual . . . ittt it i e e e e e e

CONTROL DATA® Current Loop Hardware

Maintenance Manual .. .. i i it it i e it et e e

Volume 1
XX

lsublicaﬁon Number

62961600

62961800

62961900

62962000

62962400

62950700

62950800

82186100

62951000

62962600

62962700

62962100

62962300 C
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Title Publication Number

CONTROL DATA® Highlighting Hardware
Maintenance Manual . ...... ... .. e e e 62956100

CONTROL DATA® Nonimpact Printer Hardware
Maintenance Manual ......... C e e e ee s .o 62952500

CONTROL DATA®  Matrix Printer Operator
Handbook + v v vvvvvnennennn e .. 76670900

CONTROL DATA® Matrix Printer Reference
and Field Service Manual .. v it it ittt ittt i e e 95390800

CcbC® 70-LPM Impact Printer Reference
and Field Service Manual .............. e .o 95445026

CONTROL DATA®  Matrix Printer Family
Spare Parts List . ......... et e et ettt e e 95366300

CDC® 70-LPM Impact Printer Parts
Identification Manual . .. ... ...t ii it 95445025

CONTROL DATA® Matrix Printer Parts
identification Manual . ....... e e e i e e e 76671100

These manuals may be ordered from:

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

This section identifies and defines the general composition of the terminal subsystem.
This section begins with a brief description of the overall subsystem including con-
figurations, purpose, capability, and features. The remainder of the section describes
each equipment which may be used as part of the terminal subsystem. Specifications
for each equipment which may be present in a subsystem appear in the last portion of
this section.

SUBSYSTEM DEFINITION

The terminal subsystem consists of a keyboard display terminal and supporting periph-
eral equipment which may include either a nonimpact character printer or an impact
character printer, and, in addition, either a single- or dual-drive tape cassette unit.
Figure 1-1 shows the various cabinet configurations possible and figure 1-2 is a
functional schematic of the configurations.

IMPACT
PRINTER

-~
,/’,/ I g
Vi > SINGLE-
’ \ 7, OR DUAL-DRIVE
\ PR CASSETTE UNIT
\\ - - -

TO/FROM
SITE MODEM
OR
CURRENT LOOP

KEYBOARD DISPLAY
TERMINAL

NONIMPACT
PRINTER

02201 NOTE: BROKEN LINES SHOW INTER-

CONNECTING CABLE PATHS.

Figure 1-1. Terminal Subsystem Cabinet Configurations
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02199 -
//(7\
Figure 1-2. Terminal Subsystem Functional Schematic
The keyboard display portion will operate as either astand-alone terminal or as the bt

controlling entity of any of the expanded subsystems as shown in figures 1-1 and 1-2.
In any of its configurations, the terminal subsystem is designed for interactive or
remote-data-entry applications. Of course, the presence of either or both a printer
and a tape cassette unit enhances the terminal capability. A printer produces hard

p
copy of desired data/messages while a tape unit provides working storage for long L
or short messages. Printer or tape unit messages may originate from either the com-
munications system (online) or from terminal operator composition (local).

#

el e
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Although physically small, the keyboard display terminal incorporates a complete
processor and various levels of random-access and read-only memory for storing data
and firmware control programs. The basic terminal, which has a minimum complement
of internal functional modules and consists of the keyboard display cabinet only, is
easily expanded by adding slide-in internal functional modules in spaces available
inside the display cabinet and by connecting a desired printer and/or tape cassette
unit to the PERIPHERAL connector at the back of the cabinet. The basic terminal

is capable of transmitting and receiving messages to and from other terminals in
duplex circuits (both full and half). It is compatible with requirements specified

by other KSR (keyboard/send/receive) devices and permits data to be displayed on

its crt screen and/or printed in hard copy at a printer and/or stored on cassette tape.
Communication circuits are in accord with those specified by EIA (Electronic Industries
Association) RS-232-C, Interface Between Data Terminal Equipment and Data Com-
munication Equipment Employing Serial Binary Data Interchange standard (see
appendix A for pin assignments for the various signals). An interface module can

be included within the basic terminal to meet other communication network require-
ments (e.g., current loop).

The terminal subsystem is offered with the following functional features in addition
to the basic configuration:

e 60-mA current loop interface

e Line and block transmission

e Edit capability (with wraparound)

e Protected data format

e External acoustic coupler

e Hardcopy (printer) control

e Tape cassette control

e Extended memory

e Multidrop (polled operation)

e Automatic answerback

e Character highlight

e Nonimpact or impact character printer
e Single- or dual-drive tape cassette unit
e Paging

e Interface adapter cabling (allows interconnection with RS-232-C
compatible devices other than a modem)

A standard feature throughout the terminal (minimum to maximum configuration/
functions) is the use of medium-scale to large-scale integrated circuits (MSI and LSI)
of the latest technology. This includes TTL and large MO S-type chip technology.
Another standard feature is the modular expansion capability of the DMA shared-bus
scheme used by the processor located in the keyboard display terminal. In addition,
the modular theme is employed throughout all equipments in the subsystem.

62962300 C 1-3
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EQUIPMENT GENERAL DESCRIPTIONS g
. {‘
Following paragraphs describe the keyboard display terminal, identify the various Ly
additional features which may reside in it, and describe the various peripheral
equipments which may be configured together with the keyboard display to form -
a terminal subsystem. These general equipment descriptions include:
e Keyboard display terminal e
‘o Nonimpact character printer , ( —~
e Impact character printer o
e Tape cassette (single= or dual-drive) unit - 2
NP
KEYBOARD DISPLAY TERMINAL B
The basic keyboard display terminal (figure 1-3), without associated peripherals,
includes the following major functional components:
e Detachable keyboard o
e Television monitor ‘
e Logic module \
e Power supply
%L,w
“i}/
e
N
/{‘\\
\\&)
olgée2-l
C
Figure 1-3. Keyboard Display Terminal '
1-4 62962300 C “




A A ASAA A A SsAaAsA AT A -SsSaAaAaAsAaAsAaAsAaAsAAaAas

Detachable Keyboard

The keyboard permits the operator to compose and send messages over the communi-
cation line. It also provides operator control over use of any associated peripherals.
As shown in figure 1-4, the keyboard easily slides away from the basic cabinet.

This feature improves operator mobility.

01741-1

KEYBOARD ASSOCIATION WITH CABINET

HERE PAGE ( PRINT |1 [ pRINT| TaPE | ||| TAPE
BREAK ON BACK
.. ° Sl || e

EILIET EHDDCH[EHUDHEUDEH@ E@ aoial
IIIIIIIIIIIIB;H@N | L] CIGILT
ElE0EbeEE Wbk LZHD! @I =poan

IIIIILMLMILMMM@ L 0
=N NS

KEY LAYOUT

01499

Figure 1-4. Keyboard
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The keyboard generates 8-bit encoded signals to the logic module in the display
cabinet when a key is pressed. (Certain control keys however, are not encoded
signal generation keys, such as the PRINT keys.) The keyboard features N-key
rollover which 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 64 CHAR/96 CHAR switch is in the 96 CHAR position.

The CONTROL key can be used in conjunction with other keys to generate special
character codes. As many as 128 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.

Appendix B identifies all the codes/characters which may be generated from the
keyboard and displayed on the television monitor.

Television 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-V dc is developed
from +15-V dc 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.

The dot matrix used can display 128 different characters, including a space on the
screen. Appendix B shows the displayable characters for this machine. The basic
full-screen display is 12 lines of 80 characters (960 characters) in a 5-1/2- by 8-inch
(13- by 20-cm) area on the screen called the raster. A terminal with extended
memory (see description under Logic Module Assembly in section 4, Theory of
Operation) can display 24 lines of 80 characters (1920 characters) in approximately
the same raster area.

Logic Module

The logic rack shown in figure 1-5 is structured to contain the logic circuit cards
required for the basic keyboard display and the various additional features. |t
employs a microprocessor-based processor module which communicates with and
controls all functions via a DMA, shared-bus backplane scheme. Function cards
plug into this common=-controlled bus. Each card is a separate module and each is

1-6 | 62962300 A
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( removed by releasing the holding cams (at top and/or bottom of card) and evenly
pulling the card out of the rack. Inserting a card is done by the reverse and by
( using the holding cam(s) to carefully lever the card firmly in place in its receiving

connector at the back of the logic chassis. As shown in figure 1-5, several cards
are basic required functions while others are supplemental. For details of either
the basic or supplemental cards, see section 4.

—+5-V REGULATOR SLAVE*
-+5-V REGULATOR MASTER

~HIGHLIGHT*

/

A Ol 02 03 04 05 06 O7 08 09 I0

e Niken Nien Nian B an B Bl ey

\CURRENT LOOP LINE
MATCHING SWITCHES
(BACK NEAR
k. 1 CONNECTOR)
. /—PRINTER CONTROL
MULTIDROP SWITCHES—| | L]
. : \ yd |_~SPECIAL FUNCTION
\) '//
( | 7
EDIT SWITCHES | / A \ ' \ |_~ PARITY AND BAUD RATE

B Ol 02 03 04 05 06 O7 08 09 I0

- EDIT R0M*——| CURRENT LOOP™*
EDIT SEARCH™ PROCESSOR
ANSWERBACK OR MULTIDROP- MEMORY
(POLLING)* “
PRINTER INTERFACE X L CASSETTE INTERFACE

» L OR PAGING* !
EXTENDED DISPLAY MEMORY— REFRESH

- -

*DENOTES SUPPLEMENTAL FUNCTION IN ADDITION TO THOSE 0220s-3
REQUIRED FOR A MINIMUM, BUT OPERATIONAL, KEYBOARD

DISPLAY TERMINAL. (EXTENDED DISPLAY MEMORY IS

ALWAYS PRESENT FOR 24 DISPLAY LINES.)

"WHEN TAPE CASSETTE IS INSTALLED THE
BATCH MODE SWITCH MUST BE DISABLED.

Figure 1-5. Logic Module
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Power Supply

The power supply consists of a bulk power supply circuit board, a transformer, and

an ac entry panel. These assemblies, which are located in the bottom and back

side of the display cabinet, provide five required primary voltages: -9-V dc, -12-V dc,
-24-V dc, +12-V dc, and +23-V dc. From these voltages, a number of other voltages

are created throughout the display terminal. Some of these other voltage circuits
include:

e +5-V dc regulator (board in logic module)
e -5-V dc regulator (processor board in logic module)

e +15-V dc regulator (in television monitor)

e +5-V dc regulator on video (television monitor)

NONIMPACT CHARACTER PRINTER

The nonimpact character printer (figure 1-6) operates as an output peripheral in
conjunction with the keyboard display terminal. It prints a maximum of 30 char-
acters per second in serial order. A full print line is 80 characters maximum. The
printer has selectable parity (odd, even, or none) and checks received data accord-
ing to the ODD PAR/NO/EVEN PAR switch setting. If areceived code contains a
parity error, the printer prints the ASCI| vertical line character ( | ) for the
erroneous code,

ois48

Figure 1-6. Nonimpact Character Printer

1-8 62962300 F




;

-~ - -

&

e NaNe ReReRa e el

The printer cabinet contains the following major functional components:

e Print mechanism
e Interface and control logic cards

e Power supply

These components appear in figure 1-7 and are briefly described in the following
paragraphs.

Print Mechanism

The print mechanism consists of the electromechanical components required to advance
and print characters on single-copy, roll-type, thermal-sensitive paper. It includes
a single printhead which contains a set of heat elements arranged in a 5- by 7-dot
matrix. Printing is done, one character at a time, by bringing the printhead into
contact with the heat-sensitive paper and quickly heating selected heat elements

of the matrix. Which elements are heated depends on signals received from the

signal processing (interface) logic card which recognizes each character for printing.

The dot matrix can print the 96-character subset (shown in appendix B), which
includes both uppercase and lowercase characters/symbols (without descenders).
Printing occurs in lines of up to 80 characters. The print mechanism will execute
three device control codes which are: backspace, line feed, and carriage return
(see appendix B for these ASCll-compatible device control codes).

When the printer receives the null code or any unrecognized code (for example,
control codes other than BS, LF, or CR), no printer action occurs.

POWER SUPPLY
(WITH SHIELD/COVER)

PRINT
MECHANISM

-~ \\\\ ~

</
TROL \

INTERFACE
LOGIC CARD
(TOP)
CON
LOGIC CARD
(BOTTOM) 02203
Figure 1-7. Nonimpact Printer Components
62962300 F 1-9



Interface and Control Logic Cards

These two cards contain the logic circuits which control and direct nonimpact printer

operations. The upper card does interface signal processing which includes recognizing

usable control and printable codes as they are received and then issuing proper direc-
tions to the print mechanism for execution. The lower card provides timing control
for all printer operations and includes those logic circuits necessary to govern the
mechanical functions.

Power Supply

The power supply, which is a single removable assembly, provides four regulated
dc voltages for the printer: +5-V dc (for all logic circuits), +16-V dc (for print
mechanism), +24-V dc (for print mechanism), and -24-V dc (for interface card ROM
circuits). All outputs have overcurrent and overvoltage protection.

IMPACT CHARACTER PRINTER

The impact character printer, shown in figure 1-8, operates as an output
peripheral in conjunction with the keyboard display terminal. It prints characters
in serial order at a nominal speed of 173 characters per second if supplied with 60-Hz

input power, or a nominal speed of 180 characters per second for 50-Hz input power.
A full print line is 132 characters maximum.

Figure 1-8. Impact Character Printer
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The printer cabinet contains the following major functional components:

e Print mechanism
e Interface and control logic chassis

e Power supply

These components appear in figure 1-9 and are briefly described in the following
paragraphs.

Print Mechanism

The print mechanism consists of the electromechanical components required to
advance and print characters on multiple-copy (up to five-part), standard, fanfold,
continuous forms paper. It includes a single printhead which contains a set of impact
pin elements arranged in a 1- by 7-dot matrix. Printing is done, one vertical column
at a time, within a 7= by 7-dot character matrix, by bringing the required pins (which
represent the needed dots in the present vertical column of the present character)

into contact with an inked ribbon which, in turn, strikes the paper. Which pins are
actuated (by electric solenoid) depends on signals received from the interface and
control logic circuits which recognize each character for printing.

The dot matrix can print the 64-character subset shown in appendix B. (A 94~character
subset which includes both uppercase and lowercase characters/symbols, without
descenders, may be included in the printer's capability.) Printing occurs in lines of
characters up to 132 characters per line. The print mechanism will execute four
device control codes which are: carriage return, line feed, top of form, and vertical
tabulation (see appendix B for these ASCll-compatible device control codes). For

any other device control code, the printer does a character space.

Interface and Control Logic Chassis

The logic chassis, shown in figure 1-9, contains the logic circuit cards required
for the printer (with exception of the printhead driver board which resides in the
print mechanism). Each card is a separate module and is removed by releasing
the holding cams (at either side of card) and evenly pulling the card out of the
rack. Inserting a card is done by the reverse and by using the holding cams to
carefully lever the card firmly in place in its receiving connector at the back of
the logic chassis. For card functions, see section 4,

62962300 A 1-11
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Figure 1-9. Impact Printer Components

Power Supply

The power supply in the impact printer consists of several separated elements which
are: an ac input power transformer, a backplane rectifier board, and a dc regulator
power supply board. The transformer converts either 60-Hz or 50-Hz ac input power
to the following low level ac voltages required by internal circuits: 28, 24, 16, and
13-V ac. The backplane board contains rectifiers which supply +36-V and +12-V
power. The power supply board supplies regulated +5 V for logic circuits. The
power supply board also contains a -12-V rectifier/regulator circuit for controller
board character ROM and interface board receiver/transmitter and drivers.

1-12 62962300 C
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TAPE CASSETTE UNIT

The tape cassette unit, see figure 1-10, operates as a bulk storage peripheral for

the terminal subsystem. The unit stores digital data, in serial form, on an ANSI
X3B1/638-compatible, Philips-type cassette cartridge. The unit may provide either
one or two cassette drives. On a dual-drive unit, both drives may not operate
simultaneously. Rather, they may operate alternately. Operating modes include:

1) data transfer to/from communication line — either operator or program controlled,
2) data transfer to/from keyboard display portion of subsystem — either online or
offline, and 3) data transfer to a printer — if included as part of the subsystem.

0i847

Figure 1-10. Tape Cassette Unit

The tape unit cabinet contains the following major functional components:

o Tape drive(s)
e Logic chassis

o Power supply

These components appear in figure 1-11 and are briefly described in the following
paragraphs.

62962300 A 1-13
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Figure 1-11. Tape Cassette Unit Components

Tape Drive(s)

The tape cassette unit may contain either one or two tape cassette drive (transport)
mechanisms. The drive is an electromechanical device capable of forward read,
forward write, reverse, rewind, and idle operations. The head used is single-track,
dual-gap, read-after-write which allows checking whether data just written is
correct. Recording is by the Manchester principle of recording where a positive-
going voltage on the write head records a 1 bit and a negative-going voltage
records a 0 bit. The drive has photocell sensor circuits for tape with beginning of
tape (BOT) and end of tape (EOT) holes. The drive device includes electronics
which consist of a read/write amplifier circuit, motion control electronics, and
capstan motor control electronics. Mechanically, the tape is moved at a controlled
speed across the read/write head by solenoid-activated pinch rollers working against
rotating capstans.

1-14 62962300 A
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Logic Chassis

The logic chassis contains three printed-circuit boards which provide the necessary
logic for interfacing with the RS-232 type I/O line and for handling serial read/
write data from/to either a single tape drive or two tape drives if both are present
in the unit. The capability for handling two drives is always present in these
circuits. Each card in the logic chassis is a separate module and is removed by
releasing the holding cam and pulling the card out of the rack. Inserting a card

is done by the reverse and by using the holding cam to carefully lever the card
firmly in place in its receiving connector at the back of the logic chassis. For
card functions, see section 4, Theory of Operation.

Power SUEEI y

The power supply, which is a single removable assembly, provides four regulated
voltages: +5-V dc (for all logic circuits), +12-V dc (for tape drive mechanism),

-12-V dc (for tape drive mechanism), and -5-V dc (not used). All outputs have

current limiting protection. The +5-V dc output has overvoltage protection.

SPECIFICATIONS

Following paragraphs define the environmental, physical, and electrical specifica-
tions for all portions of the terminal subsystem.

SUBSYSTEM ENVIRONMENTAL SPECIFICATIONS

Each unit used in a subsystem (keyboard display, printer, or tape unit) requires the
same environment as follows:

Operating Temperature: +50° to +104°F (+10° to +40°C)

Recommended Operating Temperature: +72°F (+22°C)

Operating Maximum Temperature Change: 18 °F (10°C) per hour
Operating Relative Humidity: 20 to 80%

Operating Maximum Humidity Change: 10% per hour

Operating Altitude from Sea Level: -1000 to +9850 ft (-305 to +3000 m)
Nonoperating Temperature: +14° to +122°F (- 10° to +50°C)
Nonoperating Maximum Temperature Change: 36 °F (20°C) per hour
Nonoperating Relative Humidity: 10 to 90%

Nonoperating Maximum Humidity Change: Not specified

Nonoperating Altitude from Sea Level: -1000 to +15 000 ft (-305 to +4573 m)

62962300 A 1-15



KEYBOARD DISPLAY PHYSICAL AND ELECTRICAL SPECIFICATIONS

Following paragraphs define the physical and electrical specifications for the key-
board display terminal.

thsical

The keyboard display cabinet, with keyboard slid in place, has the following
physical characteristics (see figure 1-12):

Height: 15.20 in (38.6 cm)

Width: 21.65 in (55.0 cm)

Depth (front edge of keyboard to back of cabinet): 20.45 in (52.0 cm)
Weight (of the basic cabinet): 61.5 Ib (27.90 kg) approx

;:?:g:‘ 20.45IN
’ 21.40 IN 51.94CM
le— 54.36CM TOTAL DEPTH WITH
KEYBOARD ATTACHED
==
N )
15.20 IN
38.61CM o
W
J/
0.5IN
127 CM
FOOT SPACE

VALUES GIVEN ARE
MAXIMUM DIMENSIONS

0i862-3

Figure 1-12, Keyboard Display Dimensions
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Electrical
The keyboard display has the following input power requirements:

104 to 127-V ac, 59.0 to 60.6 Hz, single-phase, 1.5 A
or
198 to 268-V ac, 49.0 to 50.5 Hz, single-phase, 1.0 A

NOTE

Supplemental modules added in the basic key-
board display increase the input amperage
required to the cabinet to 1.8 A for 60 Hz and
1.2 A for 50 Hz.

Power use of the keyboard display ranges from 191 watts for the basic keyboard display
unit (without supplemental modules) to a maximum of 300 watts for a keyboard display
loaded with maximum number of maximum=current-drawing supplements. Heat dis-
sipation for such minimum/maximum configurations is 665 Btu/hr up to 1024 Btu/hr.

In addition to the normally expected input power requirements, the keyboard display

has an important internal requirement due to its add-in, supplemental function(s) capa-
bility. This internal requirement is the amount of current drawn from the internally
located +5-V regulator before an additional +5-V slave regulator must be added to
provide additional current capability for more supplemental-function circuit cards

which may be added to the machine. Table 1-1 specifies the +5-V current required

for the basic machine and gives the additional +5-V current requirement for each
supplement which may be added. When the total +5-V current requirement approaches
10 amperes, as a result of adding various supplement cards, an additional +5-V regulator
card must be slid into the logic module in the display cabinet (figure 1-5).

TABLE 1-1. KEYBOARD DISPLAY BASIC AND SUPPLEMENT +5-V REQUIREMENTS

| MODULE MODULE/SUPPLEMENT +5-V INTERNAL POWER
REQUIRED (MAXIMUM)
Basic Logic Module (Processor, Refresh, RAM/ROM 5.0A
Memory, and +5-V Regulator)
Expanded Memory 600 mA
Highlight 500 mA
Edit 2.2 A (600 mA each edit ROM and expanded
(Edit ROM, Edit Search, Highlight, and Expanded memory and 500 mA each edit search and
Memory) highlight)
Answerback 350 mA
Multidrop 600 mA
Current ‘Loop 100 mA
Printer Interface Control 600 mA
Tape Cassette Unit Interface Control 1.3A
Paging 2.0A
62962300 A 1-17



NONIMPACT PRINTER PHYSICAL AND ELECTRICAL SPECIFICATIONS

Following paragraphs define the physical and electrical specifications for the non-
impact character printer.

Physical

The nonimpact printer has the following physical characteristics (see figure 1-13):

Height: 5.94 in (15.1 cm)
Width: 17.62 in (44.8 cm)
Depth: 15.94 in (40.5 cm)
Weight: 30 Ib (13.61 kg) approx

150 CM

15.94 IN

40.5 CM

44 .8 CM

VALUES GIVEN ARE
MAXIMUM DIMENSIONS

01848-3
Figure 1-13. Nonimpact Printer Dimensions

Electrical

The nonimpact printer has the following power requirements:

104 to 127-V ac, 59.0 to 60.6 Hz, single-phase, 2.0 A
‘ or

198 to 242-V ac, 49.0 to 50.5 Hz, single-phase, 1.3 A

216 to 264~V ac, 49.0 to 50.5 Hz, single-phase, 1.3 A

Power use of this printer is 100 watts operating and heat dissipation is 341 Btu/hr.
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IMPACT PRINTER PHYSICAL AND ELECTRICAL SPECIFICATIONS

Following paragraphs define the physical and electrical specifications for the impact
printer.

Physical

The impact printer has the following physical characteristics (see figure 1-14):

Height: 14.80 in (37.5 cm)
Width: 27.55 in (70.0 cm)
Depth: 15.00 in (38.0 cm)
Weight: 78 Ib (35 kg) approx

01759-1

15.00 IN 2755 IN
e / 70.0CM
. ~

VALUES GIVEN ARE
MAXIMUM DIMENSIONS

Figure 1-14. Impact Printer Dimensions

Electrical

The impact printer has the following power requirements:
104 to 127-V ac, 59.0 to 60.6 Hz, single-phase, 4.2 A
or

198 to 268~V ac, 49.0 to 50.5 Hz, single-phase, 2.1 A

Power use of this printer is 250 watts operating and heat dissipation is 854 Btu/hr.
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TAPE CASSETTE UNIT PHYSICAL AND ELECTRICAL SPECIFICATIONS

Following paragraphs define the physical and electrical specifications for the tape
cassette unit.

thgical

The tape cassette unit has the following physical characteristics (see figure 1-15):

Height: 8.00 in (20.3 cm)

Width: 19.50 in (49.5 cm)

Depth: 20.75 in (52.7 cm)

Weight: Single-drive unit - 35 Ib (15.88 kg)
Dual-drive unit - 40 Ib (18.14 kg)

11.50 IN

29.2CM
(DOOR OPEN)

0.38 IN
1.0 CM
20.75 IN 19.50 IN (CABINET FEET)

527 CM 49.5 CM

VALUES GIVEN ARE

MAXIMUM DIMENSIONS 01847

Figure 1-15. Tape Cassette Unit Dimensions

Electrical

The tape cassette unit has the following power requirements:
104 to 127-V ac, 59.0 to 60.6 Hz, single-phase, 1.0 A
or

198 to 268-V ac, 49.0 to 50.5 Hz, single~phase, 0.5 A

Power use of this unit is 85 watts operating and heat dissipation is 300 Btu/hr.
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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 (see
preface of this manual for publication numbers).

NOTE

When the POWER ON/OFF switch isturned OFF,
it should not be turned ON againwithin 90
seconds or the circuit breaker may trip.

M e — o~~~ -
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THEORY OF OPERATION 4

In order to best perform maintenance on the terminal subsystem, a basic knowledge
of the subsystem operation as a whole and of each individual equipment cabinet is
essential. To help meet this requirement, this section provides functional theory

at three levels: the subsystem, the cabinet-level equipment, and major functional
areas (modules/subassemblies) within the equipment cabinets. Since the maintenance
philosophy followed in this manual is to troubleshoot and replace to the modular (sub-
assembly) level (if at all possible), the theory contained in this section generally
avoids discussion of circuit operations down to the |C chip level or individual com-
ponent/part level (with some exceptions where it is necessary for understanding
operation at the higher levels). For a detailed description of internal operation of

a specific module/subassembly in the terminal subsystem, refer to the appropriate
component and equipment manual listed in the preface.

TERMINAL SUBSYSTEM COMMUNICATIONS

The terminal subsystem, in its various configurations as defined insection 1, General
Description, is a remotely-located, input/output terminal based on a keyboard display
with a self-contained terminal communications processor. As such, the terminal is
able to communicate with a higher-order processor over asynchronous communications
lines which are compatible with EIA Standard R$-232-C (see appendix A for identifi-
cation of these communication line signals). For such system interface, the terminal
subsystem will connect directly to an RS-232-C compatible data set (modem), and
thereby communicate over common carrier lines. An alternate interface is achieved
by sliding a current loop adapter module into the DMA, shared-bus logic rack in the
display cabinet. This allows communications via a battery-operated, current loop
type communications line (see Current Loop Board paragraph, this section, for defini-
tions of these types of signals).

Variations in terminal responses, as may be required by specific communication systems
protocol, are achievable by sliding either an answerback or a multidrop function
module into the logic rack in the display cabinet. The answerback module allows
manually setting (programming) an automatic answerback message response consisting
of up to 21 seven-bit words. The multidrop module adapts the terminal to operate with
polling type communications systems such as the Bell System 85A1 Selective Calling
Service Stations (or equivalent),
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Operation of the terminal subsystem with communications systems is discussed
thoroughly in the terminal subsystem reference manual (see preface for publication
number). For information regarding |/O message sequencing and techniques com-
patible with this subsystem, see the subsystem reference manual. For any specific
terminal subsystem installation, it is recommended to consult with operating and
supervisory personnel at the site regarding the protocol required to communicate
with the particular communications system.

CABINET-LEVEL OPERATING THEORY

In addition to the thorough general description in section 1 of the various cabinet-
level equipments which may be interconnected to form a terminal subsystem, follow-
ing paragraphs provide brief functional theory information. The equipment cabinets
are, of course, the same as identified in section 1; e.g., keyboard display terminal,
nonimpact character printer, impact printer, and tape cassette unit (single-

or dual-drive).

KEYBOARD DISPLAY TERMINAL

The keyboard display terminal houses a powerful microprocessor-based terminal
processor which is the control center for the entire subsystem. The processor is an
8-bit parallel type with an instruction repertoire of nearly 100 instructions. The
processor uses terminal control firmware which may be stored in various ROM modules
located along a DMA shared bus. Besides a basic keyboard display control firmware
program stored in a basic memory module required for any viable terminal operations,
expansion function modules (in the form of cards) may be added which carry their

own firmware control programs in ROM. The basic control firmware program looks

for the presence of such expansion modules in a predetermined scheme. When it
comes across one that is present, it jumps out to use/perform the appropriate expansion
instructions contained in the added functional module. In addition to ROM modules,
the processor uses RAM which may also be located along the bus. Basically, required
RAM contains 1 K address locations and is for screen refresh storage of 12 lines of

80 characters per line (960 characters). This leaves 64 locations for the processor to
use as external temporary storage (stack) of 8-bit bytes. Adding the extended memory
function on the bus adds 1 K more RAM which provides screen refresh storage for 12
more lines of 80 characters to make a total of 24 lines of 80 characters possible on

the screen (1920 characters). It also provides 64 additional temporary storage
addresses for processor use. Table 4-1 defines the predetermined addressing scheme
for types of memory modules which may be installed along the bus.
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TABLE 4-1. LOGIC MODULE MEMORY ADDRESSING STRUCTURE

ADDRESS
(HEXADECIMAL)

FUNCTIONAL MEMORY AREA BEING ADDRESSED*

0000 — OFFF Processing control ROM (4K).

2000 — 27FF Display RAM (2K; includes 1K for basic 960-character
display and 1K optional extended for additional 960
characters for 1920-character display. Also provides
64 addresses in each 1K for use as temporary storage
by the processor). >

2800 — 2FFF Search RAM for edit function (2K, 3-bit words).

3000 — 33FF Printer ROM (1K).

3400 — 3414 Diode matrix ROM (21 words) for answerback function.
3800 — 3BFF Multidrop ROM (1K).

3C00 — 3FFF Multidrop RAM (1K).

4000 — 43FF Cassette RAM (1K).

4400 — A47FF Cassette RAM (1K),

* One 8-bit word is at each address unless otherwise specified.

Normally the processor has control of the shared bus. However, other modules

present on the bus may request control of the bus from the processor for DMA opera-
tions or 1/O control. The processor provides overall program control for other modules
using the bus. The shared bus includes an 8-bit data bus, a 16-bit address bus, and

a variety of interrupt, status, and control lines, all of which are used by the processor
to direct overall terminal operations via the circuits located in the display logic
module. For details of the various functional modules in the keyboard display ter-
minal, see the modular level descriptions following later in this section. For details
of the shared-bus scheme, including the processor instruction repertoire and cycles,
refer to the component and equipment manual on the basic logic module subassemblies
(see preface for publication number).

The keyboard display terminal has switches which control/set the online/offline
condition of the subsystem with respect to the communications system. Switches on
the keyboard display also control the online/offline condition of the peripheral
printer which may be present. Furthermore, switch positions control how much data
may be transmitted to the system at a time: character-by-character consistent with
teletype conventions (either half or full duplex), line-by-line, or a block up to and
including the total display memory size of 960 or 1920 characters. In addition,
various switches operate in conjunction with expanded function boards in the display
logic rack to allow editing, highlighting, and protected field keyboard display
operations. For switch operation, see the subsystem operators guide (see preface
for publication number). Also see expanded function descriptions in Logic Module
Assembly paragraphs later in this section.
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NONIMPACT CHARACTER PRINTER

The nonimpact printer operates as a hardcopy peripheral to the keyboard display ter-

minal. |t does so through the printer interface control board installed on the processor-

controlled shared bus in the display logic module. This printer operates exclusively
as a slave receive-only device. For printing to occur, it must receive all its device
control and print character codes from the terminal. Such information may originate
from either the communications system, the keyboard, or the tape cassette unit (if
present). The particular data source depends on the presence/absence of the tape
cassette peripheral and the condition of various switches/controls on/in the keyboard

display terminal. The operators guide and reference manual for the terminal subsystem

both contain detailed descriptions of data routing to the printer depending on the
various control settings possible (see preface for publication numbers). For details
of the functional modules within the nonimpact printer, see the modular level
descriptions following later in this section.

IMPACT CHARACTER PRINTER

The impact character printer operates as a slave hardcopy device in the same manner
as the nonimpact printer does (see preceding description). It will, however, accept
data over the printer interface at a faster rate than the nonimpact printer.

TAPE CASSETTE UNIT

The tape cassette unit operates as a slave mass storage device in the terminal sub-
system. As such it will record or play back records of information upon command
from the display keyboard terminal. Recording information may originate from the
communications system or from the keyboard display. Playback data may go to
either: the display and the communications system; the display, communications
system, and printer; the display and printer; or the display only. Which path(s)
taken depend on the peripherals present in the subsystem and the condition of various
switches/controls on/in the display keyboard terminal. The operators guide for the
terminal subsystem and the reference manual both contain detailed descriptions of
data routing depending on the various control settings (see preface for publication
numbers). Also see the modular level descriptions for the tape cassette later on in
this section.

MODULAR-LEVEL FUNCTIONAL THEORY

The following paragraphs define and functionally describe the replaceable modules
and subassemblies within the cabinets of the keyboard display terminal, nonimpact
printer, impact printer, and tape cassette unit. Each of these four is a device which
may be a part of the terminal subsystem installation.
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KEYBOARD DISPLAY TERMINAL

The keyboard display terminal is the controlling entity of a terminal subsystem. It
consists of four major functional subassemblies, some containing a large number of
modules within them. These major subassemblies are:

o Detachable keyboard

e Video monitor

e logic module assembly

e Power supply

The following paragraphs describe the modules and parts of these major subassemblies.
At the end of this discussion, important minor components are defined.

Detachable Keyboard

The detachable alphanumeric keyboard portion of the keyboard display terminal is

the main operator control device in a terminal subsystem. It allows for operator

entry of specific character/symbol and control codes which are subsequently displayed
or transmitted depending on the settings of the FULL DUPLEX/HALF DUPLEX and
CHARACTER/LINE/BLOCK switches. Display terminal and peripheral (e.g., printer
and tape cassette unit) function control keys are also present on the keyboard. Oper-
ation of these function keys depends on the presence or absence of the peripherals

and on the specific operating mode of the terminal. All of the various keys, functions,
and operating modes are thoroughly described in the terminal subsystem operators guide
and reference manual (see preface). Refer to those publications to learn all the
possible variations/uses of the keys provided when used in conjunction with the
various mode/function switches available in the terminal.

Pressing any alphanumeric character/symbol or control key generates an 8-bit binary
code which transfers to the control logic circuits in the display logic module. The
keyboard employs what is termed N-key rollover, which means that a code transfers
as each key is actuated regardless of the state of the other keys. The keyboard
generates codes at three levels. The first level consists of the codes generated by
pressing any code-producing key singly by itself. These codes are termed lowercase.
The second level involves pressing any code-producing key while a SHIFT key is
active. This produces uppercase codes. The third level is achieved in either of
two ways. One is by pressing any code-producing key while CONTROL key is
active. The other is by pressing any code-producing key while both SHIFT and
CONTROL keys are active.

All these variations available allow generating up to 96 character/symbol codes and
32 control codes. These are the ASCIl X3.4-1968 compatible character set codes
from 040g through 177g and the ANSI X3.32-1973 compatible control set codes from
000g through 037g (see appendix B). Note, however, that the display terminal has

62962300 A 4-5




an external switch (64 CHAR/96 CHAR switch) which disables codes 140g through
176g. If this switch is in the 64 CHAR position, the display logic circuits interpret
all level 1 codes (normally lowercase) generated by the keyboard as uppercase codes.

As shown in figure 4-1, the keyboard consists of a replaceable keyboard subassembly,
a short detachable cable (approximately 2 feet/61 cm long outside the housing), and
a two-piece molded housing.

0179%-2

Figure 4-1, Detachable Keyboard (Exploded View)
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Video Monitor

The primary purpose of the monitor is to create a visual display showing graphically
information transmitted electrically. It operates similarly to television sets except
for certain refinements. The video signal is created at the refresh board in the logic
module and 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 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. A screw adjustment
(potentiometer) does exist on refresh board 06 in the logic module to fine-tune the
circuits to eliminate any possible "blooming" (displayed image expands and contracts
in a pulsating manner).

Figure 4-2 shows the video monitor components.

CRT

VERTICAL

VIDEO
PC BOARD

+15-vOLT

REGULATOR
ASSEMBLY

YOKE

HIGH VOLTAGE
TRANSFORMER

Figure 4-2, Video Monitor Components
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These components are:

e Cathode-ray tube (crt)
e High-voltage transformer
e Video printed-circuit board

Vertical choke

e Yoke assembly

e +15-V regulator assembly

The following paragraphs describe these parts of the video monitor.
Cathode~Ray Tube (CRT)

The crt is a standard black and white type television tube which measures approxi-
mately 12 inches (30.5 cm) diagonally. It has a standard P4 phosphor coating inside
the tube face for illumination by the electron beam.

High-Voltage Transformer

The high-voltage transformer produces the high voltage required by the crt anode
(approximately 12 000~V dc) and the three high voltages used on the video printed-
circuit board (+465-V dc, - 190-V dc, and +45-V dc). It does this by using the
horizontal output from the video printed-circuit board to power its primary.

Video Printed-Circuit Board

The video printed-circuit board contains the control circuits for driving and controlling
the electron beam in the crt. These circuits include those for the horizontal and
vertical sync and their amplifiers. They also include the video amplifier circuits

for blanking/unblanking the electron beam.

The horizontal and vertical sections differ from that of a normal TV set in that they
do not use horizontal or vertical oscillators. Therefore, if the horizontal sync is

not present from the refresh board in the logic module, no raster will appear on the
screen. The output stage of the horizontal circuits provides the yoke with the proper
horizontal scanning current. By powering the primary side of the high-voltage
transformer, it also develops the necessary crt support voltages (12 to 13 kV high
voltage, 465V G2, and - 190 V brightness/focus), and provides B+ (+45 V) for

the video amplifier through use of the flyback power supply.

In addition, this board contains a +5-V dc regulator which uses the +15-V dc from
the +15-V dc regulator assembly to generate +5-V dc for use by logic circuits on the
video board. The board contains several adjustments (potentiometers) for creating
clear and distinct characters on the crt screen. These adjustments include contrast,

width, height, focus, intensity range, and vertical linearity. A Brightness potentiometer

is located on the display cabinet front panel to vary the intensity of the raster.
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Vertical Choke

The vertical choke coil helps ensure proper vertical electron beam movement down
the face of the crt by suppressing unwanted oscillations in the vertical yoke coil.

Yoke Assembly

The yoke assembly produces horizontal and vertical deflection of the electron beam
while the beam is on its way to the face of the crt. The horizontal coil in the yoke
is driven by the horizontal amplifier output from the video printed-circuit board and
the vertical coil is driven from the vertical amplifier on the same board. The yoke
has adjustment rings (centering tabs) for centering the raster on the face of the crt,
and a copper sleeve inside the yoke to provide for horizontal linearity adjustment.

+15-Volt Regulator Assembly

The circuits of the +15-volt regulator assembly maintain a constant +15-V dc +5%
supply to the video printed-circuit board. The regulator assembly requires a +23-V dc
+7-V dc input from the bulk power supply board (discussed later in this section) to
create the +15-V dc output.

Logic Module Assembly

All keyboard display terminal logic functions (basic and supplemental) are contained

in the logic module card rack. The basic logic required to operate a keyboard display
terminal includes a processor board (slot 09), a memory board (08), a refresh board (06),
and a +5-V dc regulator (A03). Other slots in the card rack are reserved for other
supplemental functions/features (see figure 4-3).

Processor Board

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

The microprocessor is an 8-bit-per-byte parallel type which uses off-board program-
store (ROM) and operating memory (RAM). These are provided by the memory board
discussed next. The processor adapts to the memory access time of these associated
ROM and RAM circuits. |t communicates with the higher-order processor via an
on-board RS-232-C type interface. Other off-board, higher-order, interface modules
may be added in the logic card rack to adapt this interface to other types of
communication systems interfaces. Communications with lower-order devices,
equipments, etc., are via the shared data/control bus and through appropriate
off-board interface modules (located in the logic card rack). Once the processor
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circuits are initiated to perform an operation, they are the controlling entity for

such sequences, communications, calculations, etc., as are necessary to complete

the particular operation. As such, they: 1) secure any needed information from the
associated ROM program-store memory and execute such information, 2) use associated
operating RAM as required (for temporary storage), and 3) request/accept/transmit 1/O
communications associated with the operation. The processor board has on-board
operating controls/switches as follows: one Mark/Space Parity rocker switch, four
High-Range Baud Rate switches, and four Low-Range Baud Rate switches. These

baud rate switches allow selecting a high range and a low range I/O communication
system rate. One of these two rates is in turn selectable by the HIGH RATE/300/LOW
RATE switch on the display cabinet front panel. Baud rate range for both high and

low is from 110 to 9600 baud. The use of the on-board switches is described in detail
in the subsystem reference manual (see preface).

—+5-V REGULATOR SLAVE
-+5-V REGULATOR MASTER

{—HIGHLIGHT

A Ol 02 03 04 05 06 O7 08 09 10

AT T

\CURRENT LOOP LINE
MATCHING SWITCHES
(BACK NEAR
CONNECTOR)

/—PRINTER CONTROL

MULTIDROP SWITCHES—\ A

L~ SPECIAL FUNCTION

EDIT SWITCHES ~\ |_— PARITY AND BAUD RATE

|

ol 02 03 04 05 06 07 08 09 10

B 1 1
EDIT ROM—‘\ J LCURRENT LOOP

EDIT SEARCH PROCESSOR
ANSWERBACK OR MULTIDROP Lmemory
(POLLING)
PRINTER INTERFACE— L CASSETTE INTERFACE
OR PAGING
EXTENDED DISPLAY MEMORY— L“REFRESH
02205-)
Figure 4-3. Logic Module Assembly/Card Rack
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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 102819 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. This can be doubled by adding the extended
memory board for a 24-line display (80 characters per line).

The memory board also contains read-only memory (ROM). ROM holds the control
program which controls operation of the terminal functions. In this machine, the
ROM program is electrically burned in and is called firmware.

Refresh Board

The refresh board contains the logic necessary to convert character codes received
from random-access memory (RAM) into electrical pulses to create the correct dot
pattern on the display for the various characters. Logic circuits lock the video
signals into sync with the predefined display-line pattern. The board contains a
variable resistor for frequency synchronization adjustment.*

+5-V dc Regulator Board (Master or Slave)

The +5-V dc regulator board 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 in the +5-V circuits. |f the yellow LED
indicator is on, current is in the +23-V dc circuits. If the green LED indicator is on,
current is in the =24~V dc circuits. (The +23-V dc and -24-V dc voltages originate
on the bulk power supply board.) When more features and options are required,
another +5-V dc regulator can be added, as a slave in the rack, to provide additional
current capacity. Each +5-V dc regulator board will supply 10 amperes of current.

Extended Display Memory Board

This supplemental function board, which fits in the logic module, adds refresh RAM
which accommodates an additional 12 lines of 80 characters over the basic (minimum)
12 lines of 80 characters provided by the RAM on the memory board described in a
preceding paragraph. With the extended memory in place, total display capacity

is 24 lines of 80 characters (1920 characters). The extended memory board has no
on-board controls or switches.

* This adjustinent potentiometer is not used on series 04 units and up. A phase lock
loop circuit is used instead.
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Highlight Board | g
This supplemental function board for the logic module allows displaying any/all / @
areas of the screen at reduced intensity and/or blinking between high and low
intensity. Location and length of such highlighted areas are determined by delimiting e
codes stored at display character locations in refresh memory (RAM). These codes wr

may be entered from either the keyboard, the tape cassette unit (if present), or the
system interface. When entered, these codes appear as blanks on the display screen

unless the CONTROL key is pressed. With the CONTROL key active, these codes ~
appear and have the following meaning: —
® 5o — Begin reduced intensity and terminate blink (if active) -
° SI — Terminate reduced intensity and/or blink ;:
e Eg — Beginblink field (if not contained in a reduced intensity field)
The highlight board has no on-board controls or switches.
Edit Search and Edit ROM Boards “
These two boards operate together to add editing capability to the logic module. '
Use of these two boards requires that both extended memory and highlight boards
are present in the module. With all four boards present in the logic module (edit
search, edit ROM, extended memory, and highlight), the edit capabilities added
to the terminal are as follows:
e X-Y positioning
e Character insert and delete .
e Line insert and delete P
o Fixed format (using FORMAT mode switch) e
e Tab and backtab functions a
W

The terminal subsystem operators guide and reference manual (see preface) describe

in detail the use of the terminal for edit functions. Refer to those manuals for “I:
information regarding edit mode and protected field (format mode) operations. The
edit boards have one on-board control/switch, which is the Wraparound Enable
switch located on the edit ROM board. The use of this switch is described in the
subsystem reference manual .

a
L4

.-
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Answerback Board

Adding this board to the display logic module provides automatic identification (ID)
of the terminal subsystem in response to either: 1) an ENQ code (005g) from the
communication system, or 2) pressing the HERE IS key on the terminal keyboard.

The ID code consists of a series of up to 21 7-bit, manually-programmable character
codes which the terminal automatically transmits. The exact characters and number
of them (up to 21) depend on the associated system requirements. Any data received
by the terminal while transmitting the ID is ignored with the exception of a break
condition. For a break, the answerback ID sequence aborts after transmitting the
word in process. ID encoding occurs by pluggable-diode insertion/removal in a
retention-socket matrix on the answerback board (see Checking/Setting Auto
Answerback ID Code procedure in section 6 provided in volume 2). Answerback is
not usable concurrently with the multidrop (polling) board in the display logic module.

The answerback board has a two-position toggle switch which, when ON, allows
showing those selected ID characters, which are displayable, on the display screen
for maintenance checking purposes. With this switch OFF, the ID code series trans-
mits to the system |/O. Parity, baud rate, and |/O control are controlled by the
basic logic module circuits. Keyboard lockout conditions of the basic (minimum)
logic complement also apply to the HERE IS key used with the answerback function.

Multidrop (Polling) Board

This supplemental function board for the display logic module provides for a fixed
message envelope and specific automatic status responses to specific inquires. The
fixed message envelope is a certain sequence of characters (or a single character)
which automatically enters the data stream immediately preceding and following the
transfer of data entered by the terminal operator. In addition, multidrop allows
special conditioning of the terminal so specific code sequences (or single codes)
received from the communications system may initiate specific functions, expand

the terminal capability, and even limit or negate features provided by the basic
terminal. Any/all such terminal modifications are, furthermore, specifically designed
to fulfill communications system requirements.

In particular, the multidrop circuits will make the terminal compatible with the Bell
System 85A1 Selective Calling Service Stations user protocol. This protocol operates
on multipoint data systems using half-duplex, private-line communications routes at
data rates up to 9600 baud. Such a system has a customer-supplied line control unit
(LCU) which controls all data |/O with the terminal. For details of the specific
85A1 message format which the multidrop circuits are compatible with, see the
reference manual for this terminal subsystem (see preface). For operator control
modifications caused by the multidrop board being in the display logic module, see
the operators guide (see preface).
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The multidrop board has eight on-board rocker switches which will enable/disable
the following conditions: unblind on SOH, stop on SOH, stop on STX, stop on ETX,
poll acknowledge, SIC response, test poll ready to send/receive, and switched
carrier. In addition, the board has seven rocker switches which operate together

to select one of 128 addresses for a common station code character (SCC) and station

identity code (SIC). The use of each of these on-board switches is described in detail

in the terminal subsystem reference manual (see preface).

Current Loop Board

Adding this board to the display logic module adapts the normal RS-232 modem type
interface provided on the processor board to the requirements of a current loop type
of system interface. Current loop type communications lines referred to here are

those which use the presence/absence of current flow from a system battery to specify
a serial stream of data. Such external system power must conform to the following:

e Open circuit system voltage — 120-V dc maximum
10-V dc minimum

e System current (for marking condition) — 60 milliamps maximum
20 milliamps minimum

e Voltage drop across transmitter — 2-V dc maximum
e Voltage drop across receiver — 2-V dc maximum

Loss of power at the local display terminal does not cause an open circuit condition

in the system loop if the battery open-circuit voltages are held at a value greater
than 10-V dc.

Word size, word format, parity, and baud rate of current loop communications are
all under control of the local display terminal controlling circuits which use the
current loop interface module for I/O communications.

The current loop interface module may not be used in a display terminal which is
connected to a modem. Modem type 1/O control signals in the host terminal using
the current loop module are, by design of the current loop module circuits, tied off
as follows:

® Request To Send connected to Clear To Send

e Data Terminal Ready connected to Data Set Ready and to Received Line
Signal Detector
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This module consists of electronic circuits which provide electrical isolation and
signal conversion between low-voltage, RS-232-C/CCITT V.24 signal levels and

the high-voltage, dc, unipolar* and bipolar* signal levels of current loop lines.

In such a system, no current (unipolar) or reverse current (bipolar) specifies a spacing
condition and current flow (unipolar) or forward current flow (bipolar) specifies a
marking condition. The operating modes of the module include: unipolar half
duplex, unipolar full duplex, and bipolar full duplex. Selection of one of the
operating modes is made by setting the eight line-adapter rocker switches on the
module (see the check/set procedure in section 6).

Printer Interface Control Board

Adding this supplemental function board to the display logic module allows using a
receive-only printer as a peripheral in the terminal subsystem. The interface signals
conform to RS-232-C and CCITT V.24 for the interface between a modem and remote
terminal as applied to a receive-only device. Connection to the peripheral printer

is through the PERIPHERAL CONNECTOR on the display rear panel, or if a tape
cassette unit is part of the subsystem, connection is jumpered through the tape
cassette connectors. Figure 4-4 illustrates how the printer interface control board
fits in the subsystem and appendix A identifies the PERIPHERAL CONNECTOR pins
put to use by this function in the subsystem. With a printer connected in the sub-
system (see Nonimpact Printer and Impact Printer descriptions later in this

section), several controls on the keyboard display take on special significance. The
keys involved are: PRINT ON LINE, PRINT LOCAL, and PAGE PRINT. The terminal
subsystem operators guide describes use of these keys and use of a printer when one is
in the subsystem. The subsystem reference manual describes how the keyboard display

terminal logic issues control and data codes via the printer control interface to operate

a peripheral printer. Refer to these two manuals as necessary to understand printer
operations.

The printer interface control board provides several on-board switches which set the
peripheral printer's operating characteristics. These switches are: Autoprint Enable/
Disable, four baud rate selection switches which allow selecting printer interface
data flow rate from 110 baud to 9600 baud, Parity Enable/Inhibit, and Even/Odd
Parity Selection. The use of each of these switches is described in the subsystem
reference manual. Refer to Nonimpact Printer or Impact Printer theory of

operation descriptions later in this section for information on either of the receive-
only character printers which may be attached in the subsystem and run from this
printer interface control board.

*Unipolar and bipolar are terms which identify different types of current loop systems.
Such systems are illustrated in figures following in Checking/Setting Current Loop
Line~Adapter Switches procedure in section 6.
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DiISPLAY TERMINAL
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! |
| PRINTER |
| |1/0 conTRoL
BOARD |
N | PERIPHERAL « _
I |1/0 controL SR Re2321/0 __¢| PRINTER
| BOARD I J\
CASSETTE PRINTER
— - - - - = 4 170/ A\ 1/0
/F A~
TAPE
CASSETTE
UNIT

NOTE: MAXIMUM SUBSYSTEM SHOWN. IF EITHER THE TAPE UNIT OR PRINTER IS ABSENT, ONLY ONE CABLE
IS REQUIRED (E.G., TO PRINTER RS-232 1/0 DIRECT OR TO CASSETTE /0 DIRECT.)

0222|
Figure 4-4. Subsystem Peripheral Interface

Tape Cassette Unit Interface Control Board

With this supplemental function board in the display logic module, a tape cassette
unit may be used as a peripheral in the terminal subsystem. The interface control
board contains 2K of instructions in ROM which control tape unit operation. The
board also has 1K of RAM which acts as a buffer for 128 character records of data
to/from the tape unit. The interface uses the secondary RS-232-C and CCITT V.24
signals left over on the PERIPHERAL CONNECTOR after those assigned for printer
use. Figure 4-4 shows how the tape cassette unit interface control board fits the
subsystem and appendix A identifies the PERIPHERAL CONNECTOR pins put to use
by this function in the subsystem. With a tape cassette unit connected in the sub-
system (see Tape Cassette Unit description later in this section), several controls on
the keyboard display take on special significance. The keys involved are: READ
TAPE, TAPE BACK SKIP, and TAPE SRCH. The terminal subsystem operators guide
describes use of these keys and use of a tape cassette unit in the subsystem. The
subsystem reference manual describes how the keyboard display terminal logic issues
control and data codes and receives status and data codes via the tape cassette unit
interface control to operate a peripheral tape cassette unit. Refer to these two
manuals as necessary to understand tape unit operations.

The tape unit interface control board contains one on-board control/switch: Enable/

Disable Device Control Code. The use of this switch is described in the subsystem
reference manual.
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Refer to Tape Cassette Unit theory of operation in this section for information on
how the tape cassette unit interface control board circuits operate together with a
tape cassette (either single- or dual-drive unit).

Paging Board

The paging board operates together with the extended memory board to provide
refresh RAM for two additional 1920-character pages (display screen filled with

24 lines of 80 characters per line). With paging and extended memory present in
the logic module, the online (communications system) or local (operator use) paging
capabilities added to the terminal are as follows:

e Flip display to next page (page one to page two or page two to page
three).

e Initialize displayed page to page one.
Figure 4-5 illustrates paging theory of operation.

The paging board has no on-board controls or switches.

INITIAL REFRESH RAM OF UP TO 1920
CHARACTERS REACHED BY EITHER:
« POWER ON,
« ONLINE MODE WITH DCI CODE (02lg)
” RECEIVED FROM SYSTEM, OR
/ e LOCAL MODE WITH TAPE BACKSPACE
/ KEY ACTUATED

g —

/

’ ADDED REFRESH RAM OF UP TO 1920
| CHARACTERS REACHED BY EITHER:
| « AT PAGE | AND DC3 CODE (023g)
\

\

RECEIVED IN ONLINE MODE, OR
o AT PAGE | AND TAPE SRCH KEY
ACTUATED IN LOCAL MODE

-—
e e

\ ADDED REFRESH RAM OF UP TO 1920
\ 3 CHARACTERS REACHED BY EITHER:
« AT PAGE 2 AND DC3 CODE RECEIVED
N IN ONLINE MODE, OR
« AT PAGE 2 AND TAPE SRCH KEY
ACTUATED IN LOCAL MODE

02204

Figure 4-5. Illustration of Paging Theory

62962300 A 4-17



Logic Module/Modem Interface Adapters

Adapter cables are available which allow the modem interface to be interconnected
with RS-232-C/CCITT V.24 compatible devices other than a modem. These devices
may be an acoustic coupler or another display terminal (or other comparable device)
which is within 50 feet (15.24 meters) of the host display terminal.

Most of the adapter cables are 18 inches (45.72 centimeters) long and are designed
to be inserted between the external data set cable furnished with the host display
terminal and the host display terminal's data set connector. The data set connector
is mounted on the connector panel located at the rear of the terminal.

The pin assignments of the data set connector are listed in the Communications Line
Signals table, of Appendix A. With a modem interconnection, the data set cable

is plugged directly into the data set connector and all the interface signal connections

listed in the table are connected between the terminal and modem on a one-to-one
basis.

With the modem interface adapter interconnections, some of the interface signal

connections are altered/deleted by the corresponding adapter cable. A list of these
interconnections follows:

e Bell Data Set Model 113A interconnection-adapter cable (part
number 61407806) makes all connections of the interface signals (as
listed in the Communications Line Signals table, Appendix A) except
for pins 8 and 20 that connect Data Set Ready to the Carrier On signal.

® Anderson Jacobson Acoustic Coupler, Model ADAC 1200 Interconnection=
adapter cable (part number 61407807) will connect all interface signals
(as shown in the Communications Line Signals table, Appendix A) except
pins 11 and 19 that connect Secondary Request to Send signal.
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e Anderson Jacobson Acoustic Coupler Model ADAC 242 Interconnection-
adapter cable (part number 61407808) is used and all the interface signal
connections in the Communications Line Signals table, Appendix A are
resultantly connected, except for pin 23 which is left open.

e Direct back-to-back interconnection with another display terminal or
comparable device that requires a switched Receive Line signal detector
(Carrier On signal) — adapter cable (part number 61407809) is used and
the interface signals result in being connected as shown in part A of

figure 4-5.1.

e Direct back-to~back interconnection with another display terminal or
comparable device that requires a constant Carrier On signal-adapter
cable (part number 61407810) is used and the interface signals are
connected as shown in part B of figure 4-5.1.

e Female to male converter interconnection-adapter cable (part
number 61407811) uses a Reversed Pin signal configuration and requires
a data set cable (part number 61407832/41) for hookups in Great Britain.

e 1743-2 Interface interconnection-adapter cable (part number 61407812)
uses five signal paths to adapt the 755 Printer to the 1743-2 System.
The adapter cable connects between the 755 Printer and the 1743-2
Controller.

Refer to Section 7 of this manual for more information on the adapter cables.
Section 7 contains parts data, spare parts lists, the adapter cables matrix and
wire lists,
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PART A

PIN NOX PIN NO.
| PROTECTIVE GROUND |
2 TRANSMIT DATA TRANSMIT DATA 2
3 RECEIVE DATA >< RECEIVE DATA 3
4 RTS RTS 4
5 CTS CTS 5
6 DSR DSR 6
7 SIGNAL GROUND \ SIGNAL GROUND 7
8 co co 8

20 DTR DTR 20
19 SRTS SRTS 19
12 SCO X SCo 12
PART B
*

PIN NO. PIN NO.
I PROTECTIVE GROUND I
2 TRANSMIT DATA TRANSMIT DATA 2
3 RECEIVE DATA X RECEIVE DATA 3
4 RTS RIS 4
5 CTS cTS 5
6 DSR DSR 6
7 SIGNAL GROUND 7
8 co co

20 DTR DTR 20

J
*ALL OTHER PINS (REFER TO THE COMMUNICATIONS
LINE SIGNALS TABLE IN APPENDIX A) PIN TO PIN
02718-1

Figure 4-5.1. Interface Connection Routing of Back-to-Back Adapter Cables
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Power Supply

The power supply in the display terminal is truly modular in that each stage is
replaceable without disturbing other stages. The primary supply is the bulk power
supply board (figure 4-6) which generates all basic (low) voltages from the ac voltage
received from the ac entry transformer. The power supply also includes the +5-V dc
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-V dc regulator board

X7

s
/ /
4 7/ \
/ /; \
/ 7 \
- &\ s '/ \ /-
7777787 R o p
TN - 2 7
/ Ny S v/
g 3 g 7/ )
Z/, 77 P =
\ / S /! =
\\ 2 & 7S
\ S Y ‘ / /
\ - A
AU /

&

AC ENTRY TRANSFORMER

+5-VDC REGULATOR (AO3) BOARD

Figure 4-6. Power Supply Components
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Bulk Power Supply Board

The bulk power supply board provides -9-V dc, +12-V dc, -12-V dc, +23-V d¢,
and -24-V dc to the logic module 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, =9-V dc and -12-V dc are present. If the yellow
indicator illuminates, +12-V dc is present. For more detailed description and
illustration, refer to section 6 in volume 2.

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.

AC Entry Panel

The ac entry panel contains the circuit breaker and the ac entry power cord. When
the power cord or circuit breaker is faulty, the entire unit (box) is replaced. On
50-Hz versions, the panel includes a switch which places input power on different
primary windings of the ac entry transformer, depending on whether the 50-Hz input
voltage is normal (216~ to 268-V ac) or low (198- to 246~V ac).

+5-V dc Regulator Board

The +5-V dc regulator board is a module in the logic module assembly (see previous

paragraph entitled Logic Module Assembly).

Miscellaneous Components

The following components are a part of the display terminal in addition to the modules
and subassemblies already described (keyboard, video, logic, and power supply assem-
blies). All are replaceable components.

e TEST mode switch

o MASTER CLEAR switch

e Switches and indicator panel 1
e INTENSITY knob

o Avudible alarm
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NONIMPACT PRINTER

The nonimpact printer is a serial~input, RS-232-C~compatible, thermal printing
device capable of printing at speeds up to 30 characters per second. A single
printhead, containing a 5- by 7-dot matrix, is used to print one character at a
time over an 80-character print line. Characters are formed by bringing the print-
head into contact with heat-sensitive paper and heating selected elements of the
matrix. The printer is capable of performing the following operations in response to
input data commands. '

e Character Print — The printhead is moved down to contact the paper
and selected printhead elements are heated. After printing, the head
is raised from the paper and moved to the next column.

e Backspace — The printhead is moved one column to the left.

o Line Feed — The paper is advanced one or two lines, depending upon
the setting of the Space switch.

e Carriage Return — The printhead is returned to the first column. Any-
time that the printhead attempts to move past column 80, an automatic
carriage return and line feed operation is performed.

The interface connectors, power connectors, fuse holder wiring, and internal cable
routing for the nonimpact printer are identified in figure 4-7. The replaceable power
supply is shown in proper relationship to the connectors in/near the printer cabinet
rear panel. Likewise, the connectors and cables are shown in their proper locations.
For the input power requirements, see Specifications in section 1. For the pin assign-
 ments of the RS-232-C interface connector, see appendix A. The J5 connector shown
is not normally used by the printer in this subsystem.

Since this printer does not contain many complex subassemblies, the information
provided on it in section 1, General Description, suffices to identify the major
subassemblies. And since the maintenance philosophy for the power supply contained
in the printer is to replace it entirely upon failure, its theory is not required here.

It is sufficient to note that the four regulated voltages provided by the power supply
for use by the printer circuits are required to be within 5% of their nominal +5-V dc,
+16-V dc, +24-V dc, and -24-V dc. This leaves only the theory of operation for

the interface and control logic boards and the electromechanical printer mechanism
for discussion. The following paragraphs cover this remaining area of the nonimpact
printer with detailed operating theory descriptions.

The major functional components of the printer mechanism are identified in figure 4-8.
Refer back to this figure to locate the various functional portions of the mechanism as

they are mentioned in the operational descriptions contained in the following paragraphs.
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Figure 4-7. Wiring Harness Connections
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Figure 4-8. Printer Components
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The print mechanism and its electronics, power supply, and paper roll holder are
enclosed as a stand-alone tabletop unit.

The printer character set consists of a modified ANSI 96~character set as shown in

appendix B of this manual.

A block diagram of the printer is shown in figure 4-9. Serial input data is fed to a
serial-to-parallel converter. When the stop bit for the character being transmitted
is received, the data is shifted in parallel format to the decoder-encoder and a
Start pulse is sent to the command logic. Parity is checked during the stop bit time.

If a parity error is detected, an error code is shifted in parallel format to the decoder-
encoder and a Start pulse is sent to the command logic. After generation of the Start

pulse, the command logic sets flip-flops in accordance with information from the

decoder-encoder. The states of the flip-flops in the command logic control the type

of operation performed by the printer. The Busy Output line rises true when an
operation is started and remains true for 31 to 32 milliseconds.

SERIAL SR
SERIAL TO PARALLEL | pEcoper | CHARACTER CODE PRINT DRIVE
oATA Pl PARALLEL [ DATA ENCODER 35 LINES ’ gkﬁ,’g}g 35 LINES
CONVERTER|
I TYPE
| opﬁgz'rmN PRINT TIME PRINT HEAD
*~— COMPENSATING
CIRCUIT
START-OF-LINE[™  —~
END-OF-LINE| TRANSISTORS
COUNTER ENABLE f
BUSy 7] COMMAND TIMING | PLATEN PLATEN | PRINT
W LOGIC L RESET "LOGIC DRIVE SOLENOID HEAD
ACKNOWLEDGE | [move !
< | TIME |
]
CARRIAGE RETURN I PRINT PRINT HEAD PRINT
M%ET%)R MOTOR DRIVE o HEAD
BACK SPACE o OTOR STEPPING
LOGIC MOTOR
LINE LINE
LINE_FEED wee | _LINE FEED | FEED [ )
CONTROL | MOTOR DRIVE | STEPPING ROLLS
LOGIC MOTOR
Figure 4-9. Nonimpact Printer Block Diagram
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If the requested operation is a character print, a counter in the timing logic is
enabled. The counter generates signals to control the operation timing. For a
character print operation, the timing logic first generates a Platen Drive signal to
energize the platen solenoid. This starts the printhead moving down toward the
paper. See figure 4-10 for a timing diagram of a character print operation.

ONE CHARACTER ONE CHARACTER
DATA l%—' PERIOD ' %‘ PERIOD

(INPUT) r— Y r T vy - v Y Y Y
1Gii21374751677 P 5|ni112:374751617:P 5!
[ =
w [75]
START J’} e
PLATEN H
_DRIVE | 15-16 MS
PRINT l
TIME . |
+—"10 MS
MOVE ' s s
TIME I —of =4 MS
|
HEAD LATERAL |
MOVEMENT ; | I S
|

Figure 4-10. Nonimpact Printer Character Print Timing

When the printhead reaches the paper, the timing logic turns on the Print Time line.
With Print Time true, the decoder-encoder and print element drivers are enabled.
Also, with Print Time true, the printhead compensating circuit is energized to complete
the printhead element circuit. This circuit controls the time that the printhead
elements are heated in proportion to temperature and printing speed. The elements
in the printhead representing the desired character are then heated to cause printing.
After printing has occurred, the Print Time and Platen Drive signals are terminated
by the timing logic and the printhead is removed from the paper by spring action of
the platen solenoid. The timing logic drops the Output Acknowledge line false at
this time to indicate to the external controller that printing has occurred and the
data may be removed from the input lines.

As the printhead is returning to its upright position, the timing logic generates a
Move Time pulse. When the Move Time pulse is received by the motor control logic,
the appropriate winding of the printhead stepping motor is energized to move the
printhead to the next column position. When the operation has been completed,

the timing logic sends a Reset pulse to the command logic. This resets the flip-flops
in preparation for the next operation and drops the Busy line false.
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For a backspace operation, the timing logic performs in the same manner as for a
character print. However, printing will not occur since the backspace code will
not cause any of the printhead elements to be heated. When the command logic
senses a backspace operation, the Backspace line to the motor control logic goes
true. Therefore, when the Move Time pulse is received from the timing logic, the
appropriate stepping motor winding will be energized to step the printhead one
column to the left.

The counter in the timing logic is also enabled for a line feed operation. A line
feed operation is initiated if a line feed code is present on the parallel input lines
when a Start pulse is received. Also, an automatic line feed operation is initiated
if the printhead attempts to move past column 80. The outputs from the timing logic,
with the exception of reset and acknowledge, are inhibited during a line feed
operation. This prevents printhead movement. When a line feed operation is
initiated, the line feed term to the motor control logic goes true. The motor control
logic then generates signals to energize the line feed stepping motor windings in
sequence to turn the paper drive rolls. The paper will be advanced one or two lines
depending upon the setting of the Space switch. See figure 4-11 for a timing diagram
of a line feed operation. '

DATA | 1 J
(INPUT) = 33.3 MS MINIMUM i
START HE n
(INPUT) !
1
LINE i l
FEED ! i
| |
BUSY | L]
(OUTPUT) i‘ 31-32 MS {
ACKNOWLEDGE ____{ 1 ! I
|
(OUTPUT) e 15-16 MS I i
1 1 Y
PAPER L g S—
MOVEMENT — | .
| |=—SINGLE LINE FEED ————=| P
P DOUBLE LINE FEED { -
]
30-31 MS | MS
RESET : m
02060-2
Figure 4-11. Nonimpact Printer Line Feed Operation Timing
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If a carriage return code is decoded from the data input lines and a Start pulse is
received, the printhead will be returned to column one. The command logic sends

a Carriage Return signal to the printhead motor control logic which generates Motor
Drive signals to return the printhead to column one. The timing logic is not enabled
for this operation. When the printhead reaches column one, a start-of-line photo-
transistor signals the command logic, and the Carriage Return line to the motor control
logic is dropped false. The Output Busy line, however, is held true by a one-shot

in the command logic for a period sufficient to ensure that the printhead is stable

and ready for a print operation. See figure 4-12 for a timing diagram of the carriage
return operation.

DATA [
(INPUT) __J

START
(INPUT)

1)

I
ALY

—- - T

200 MS MAXIMUM - |
[
|
|
|
1
|
l
i
I

h)
BUSY o I
(OUTPUT)

JL

CARRIAGE -
RETURN

START OF LINE

h)!
A3

02060-1

Figure 4-12. Nonimpact Printer Carriage Return Operation Timing

IMPACT PRINTER

The impact printer reference and field service manual (see preface for publication
number) contains theory of operation for the impact printer. Since that publication
is intended to be a companion manual to this one at a customer site, this manual
provides no further theory of operation description beyond that in section 1, General
Description.

TAPE CASSETTE UNIT

The tape cassette unit operates as an information storage and retrieval peripheral in
the terminal subsystem. It operates under the direction of the keyboard display ter-
minal which has the tape cassette unit interface control board installed in its logic
module. The interface control board contains the tape unit control program stored
in 2 K of on-board ROM, and it also provides 1 K of RAM to act as the buffer for
tape unit data. The keyboard display terminal, with the tape interface board
installed, directs reading from or writing to the tape cassette unit of records con-
sisting of 128 characters.
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The interface connectors, power connectors, and internal cable routing for the
tape cassette unit are identified in figures 4-13, 4-14, and 4-15. For the input
power requirements, see Specifications in section 1. For the pin assignments of
the interface connectors, see appendix A. The connector labeled CASSETTE |/O
connects with the controlling keyboard display and carries all peripheral interface
signals for both the tape cassette unit and a receive-only printer which may be part
of the subsystem. The printer signals are the primary RS-232 level interface lines
and daisy-chain right on through the tape unit cabinet via the PRINTER |/O con-
nector. The tape unit signals are carried on the secondary RS-232 level interface
lines and enter the tape unit logic.

NOTE

When the tape cassette option is installed, the
Batch Mode switch is made disabled.

Since this tape cassette unit does not contain many complex subassemblies, the
information provided on it in section 1, General Description, suffices to identify
the major subassemblies. And since the maintenance philosophy for the power
supply contained in the tape unit is to replace it entirely upon nonadjustable failure,
its theory is not required here. It is sufficient to note that the three regulated volt-
ages provided by the power supply for use by the tape unit circuits are required to
be within £5% of their nominal +5-V dc, +12-V dc, and -12-V dc. This leaves
only the theory of operation for the logic chassis circuits and the electromechanical
tape drive(s) for discussion. The following paragraphs cover this remaining area of
the tape cassette unit with detailed operating theory descriptions.

~ Figure 4-16 identifies the major functional components of the tape unit interior.

Figure 4-17 is a functional block diagram of the unit. Refer to these figures to
locate the various functional portions of the unit as they are mentioned in the
operational descriptions contained in the following paragraphs.

The tape cassette unit may house either one or two tape drive devices. Each drive
will handle one standard, computer-grade, digital-data, tape cassette cartridge of
the Philips type. Such cassettes must be compatible with ANSI X 3B1/638 and have
BOT and EOT pierced holes. Bit transfer rate to and from tape is 5855 bits per second.
The maximum interface speed for continuous data is 1200 baud. Within a record, the
interface rate may exceed 1200 baud (up to 9600 baud) if dead time is provided such
that the physical record transfer rate is at 1200 baud. Capacity to record on a
cassette tape is variable depending on record length. However, for this tape unit

as used in this subsystem, a typical example is 1200 records per track (tape side)
with 128 characters per record and 11 bits per character. Recording density by

the dual-gap, single-track head (and read/write electronics) is 1560 flux reversals
per inch (780 bits per inch by the phase-encoding method). Each character on tape
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Figure 4-13. Tape Cassette Unit AC Interconnection Diagram
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Figure 4-13. Tape Cassette Unit AC Interconnection Diagram (Contd)
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POWER SUPPLY

A3P03 SIENAL TAPE DRIVE OPERATOR
CABLE W3 OR wg* IDENTIFICATION PANEL

1 ORIVE #1 +5 VOLTS ABP4-20

1 ORIVE #1 +5 VOLTS ABP4-22

2 ORIVE #2 +5 VOLTS A9P4-20

2 QRIVE #2 +5 VOLTS AQP4-22

8 DRIVE #1 +12 VOLTS ABP4-23

] DRIVE #1 +12 VOLTS ABP4-24

1 DRIVE #2 +12 VOLTS A9P4-23

1 DRIVE #2 +12 VOLTS AgP4-24

] ORIVE #1_-12 VOLTS ABP4-13

9 DRIVE #2 -12 VOLTS A9P4-13

10 DRIVE #1 GROUND ABP4-11

10 DRIVE #1 GROUND ABP4-12

11 DR{VE #2 GROUND A9P4-11

11 DRIVE #2 GROUND A9P4-12

17 UNIT #2 SWITCH GROUND S5-T,54-T, 38-T
12 UNIT #2 PONER ON INDICATOR AdLB

*NOTE IF CABLE W6, SINGLE DRIVE 1S USED ALL A3P4 AND S5-1,S4-1 SG-1 CONNECTORS ARE OMITTED.

POWER SUPPLY

X3P02 SIGNAL LogIC OPERATOR
CABLE %4 IDENTIFICATION CHASSIS PANEL

] +5 VOLTS ATET

2 LED +5V AdLg

6 +12 VOLTS A1A5-6

8 ~12_VOLTS ATA5-8

19 GROUND ATE2

1 UNTT T_PONER ON INDICATOR M7

X UNIT I_SWITCH GROUND $2-1,81-1,83-1
12 LOGIC TO FRAME GROUND AZE4

61297700

Figure 4-14. Tape Cassette Unit DC Interconnection Diagram
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| 0 CABLE

PIO SIGNAL BACK PLANE
CABLE W IDENTIFCATION A1A5 1
T TRANE GROUND
7 PLAY 01-14
BOT E0T 01-13
6
7 DC_GROUND
8
g U INE /LOCAL 01-15
10
11 RECE(VE CLK 01-19
12 READY 01-17
K RECORD GAP 07-18
14 WRITE 01-22
15 WRITE DATA 01-23
16 START WOTION 01-9
17 FORWARD 01-11
18 TERMINATE WRITE 01-12
19
20
2 READ o727
22 SELECT UNIT 2 01-10
23 TINES 16 CLK 01-24
24 READ DATA 01-20
25 RECORD 01-18
TAPEADBF}JI‘VE # SIGNAL BACK PLANE
CABLE W6 OR ¥3 IDENTIFICATION ATATSY
[ CONNECTED T0 ABP4-14
2 WRITE DATA 03-32
3
4 80T EOT 03-35
5 READY 03-36
6 SLOW-FAST 03-29
7 READ_ENABLE 03-31
]
[ —READ DATA 03-34
10
[ GROUND
7 GROUND
3 12
4 CONNECTED T0 ABP4-I
15 WRITE ENABLE 03-37
16 SIDE A B 03-38
| WRITE SELECT 03-30
[ STOP GO 03-27
FORNARD REV 03-28
+5
READ_DATA 03-33
22 +5
23 +12
APE ]
IP(Ag?AWE : mmsrllﬁerAchoN “5?5#3“‘
CABLE W3
[ CONNECTED TO AQP4-14
2 WRITE DATA 03-63
BQT/E0T 03-66
READY 03-67
] SLOW/FAST 03-60
7 READ_ENABLE 03-62
—READ DATA 03-65
GROUND
GROUND
13 -12
CONNECTED T0 AgP4-1
WRITE ENABLE 03-68
S10E_A/B 03-68
WRITE SELECT 03-61
18 STOP/60 03-58
19 FORWAR D/REV 03-59
+5
READ DATA 0364
+5
+12

Figure 4-15.
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Figure 4-16. Tape Cassette Unit Components

consists of 11 bits as follows: start bit, 8 data bits with the least significant being
first, parity bit, and stop bit. The start bit is written as a 0 (space) and a stop bit
is written as a 1 (mark). The parity bit is either a 1 or a 0 so that when it is added
to the 8 data bits an even number of 1 bits is obtained (even parity). The sequence
of 11-bit characters written in any 128-character record is written from start to
finish in the normal left-to-right fashion. The recording method used automatically
provides an erase for the first record at the beginning of the tape and during all
interrecord gaps.

A 0 bit on tape is defined as a flux transition to opposite polarity from that of the
interrecord gap when reading in the forward direction. A 1 bit is defined as a flux
transition to the polarity of the interrecord gap.
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( ' l +12V —=—q SUPPLY
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K DATA FROM DISPLAY g DATA T0 DRIVE
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( DISPLAY | ire I
TINES 16 CLOCK @ WRITE ENABLE '
LN
( UNIT SELECT I l DATA
FORNARD, REVERSE | < N ! FORWARD REVERSE
a - I wit 1 M S0/STOP
K SLOK 'FAST DRIVE |
| ume I READ ‘ENABLE
l CONTROL WRITE_ENABLE
RS-232 l
PRINTER ___ . |
) 1/0 FROM I
DISPLAY l
( Rs-232 l wrz ] GO _STOP
PRINTER ;";g N FORWARD REVERSE
1/0 TO omive |0 SLOW FAST
PRINTER | coNTROL [ —att 1 DRIvE2
l T ———— (IF PRESENT)
I WRITE ENABLE
] DATA
( : DATA fn.gu SELECTED DRIVE :
) l READ ' DATA T DISPLAY
( l ! RECORD GAP DETECTION
l I SELECTED UNIT READY RS-232
10 10
( ' l DISPLAY
V ' “;:'::E:“ o STATUS SWITCHES TO DISPLAY
| PANEL 1
( SRS | 62197700
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Figure 4-17. Tape Cassette Unit Block Diagram
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The tape cassette unit is capable of performing the following operations in response
to commands received from the keyboard display terminal:

e Rewind — Firmware initiated. On the selected drive, tape is moved
reverse at high speed (50 inches per second) to clear leader, then forward
at slow speed (7.5 inches per second) to BOT hole. Maximum rewind time
for a standard 300-foot (91.2-meter) tape is 70 seconds.

® Read — On the selected drive, tape is moved forward at slow speed and
11-bit characters are sequentially read (1 bit at a time) and sent to the
buffer in the tape interface control circuits in the keyboard display logic
rack. Those circuits (and their firmware program) assemble the data into
8-bit data bytes, check the character parity and stop bits, and issue error
conditions for display on the screen. This process continues for all 128
characters in a record. '

e Write — On the selected drive, tape is moved forward at slow speed
and data from the buffer in the tape interface control circuit in the key-
board display logic module is serialized out, one bit at a time, and written
on tape. Of course, each 8-bit data byte serialized out is preceded on
tape by a start bit and followed by a parity bit and a stop bit when actually
written, This process continues until all 128 characters of the record are
written out from the buffer in the display. At that time, the tape drive
writes the record gap and stops. After the first few characters of any
record are written, the read portion of the read/write head starts reading
the characters just written. This read- after-write data returns to the
cassette interface control board in the display for parity and framing
error checking. '

e Search — On the selected drive, tape is moved either forward or
reverse while the read mode is active. Read forward will produce data,
but reverse read will not. On reverse read for search, record gaps only
are recognized. |t is the duty of the firmware and circuits on the cassette
interface control board in the display to count record gaps and/or keep
track of headers to know where the tape is.

e Erase — On the selected drive, tape is written on with an extended
record gap (one, or marking level) for approximately 6.5 inches (16.5 cm).
Erase is not possible on a tape which is write protected (plug/tab removed).
It may be ordered by the display cassette interface control circuits for a
bad area of tape. Is always ordered just prior to the first record on a tape.

The tape cassette unit is capable of performing the following operations in response

to operator actions taken at the tape cassette unit cabinet only (not those which result
from using keyboard display keys/switches):
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e Rewind — When an operator opens and subsequently closes the cover
on a tape drive, the drive will automatically (provided power is on and
the 1/O cable is connected to the keyboard display which also has power
on) rewind to clear leader at high speed. It will then advance to BOT
hole at slow speed and stop.

e Unload — When an operator presses the UNLOAD switch below a drive,
the drive will automatically (provided power is on and the 1/O cable is
connected to the keyboard display which also has power on) rewind to
clear leader at high speed and stop.

A photocell in the tape drive unit recognizes the BOT hole in tape and causes a
BOT/EOT status along with a ready status. The firmware in the tape cassette inter-
face control circuits in the display must issue the command to write an erase gap on
the first write when positioned at BOT.

A photocell in the tape drive unit recognizes the EOT hole in tape and causes a
BOT/EOT status. This will occur for a read, a write, or an erase operation. The
Philips type cassette used by the drive has about 13 inches (33.02 cm) of usable
tape past the EOT hole. There are no hardware limitations in the tape cassette
unit to prevent reading or writing past the EOT hole. It is possible, therefore, to
run tape past EOT and up to clear leader. At clear leader, ready status will end,
tape motion will stop, and the TAPE OUT indicator on the tape unit front panel
will light.
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DIAGRAMS 5

This section contains power and signal distribution diagrams for the keyboard display
terminal and tape cassette unit portions of the terminal subsystem. Figure 5-1 isa
cabling decal diagram for the keyboard display terminal. Figure 5-2 is the card
placement chart diagram for the logic module rack in the keyboard display.

For cabling diagrams on either the nonimpact or impact character printer,

refer to the maintenance manual for the particular printer. These are the Nommpoct
Printer Hardware Maintenance Manual and the Matrix Printer Reference and Field
Service Manual (see preface for publication numbers).

The following power and signal distribution diagrams appear on pages within this
section as follows:

Keyboard Display Diagram Page

AC Power Distribution Diagram 60 Hz 5-4
AC Power Distribution Diagram 50 Hz  5-5
Signal Distribution Diagram (2 sheets) 5-6

chematic Diagram,Video Displqy 5-8
Schematic Diagram, Video Display 5-10
Schematic Diagram,P.S. Filter & -9V 5-12
Schematic Diagram, +5V - & 10A 5-13

Tape Cassette Unit Diagram

Signal Distribution Diagram 5-14
DC Power Distribution Diagram 5-16
AC Power Distribution Diagram 60.Hz 5-17
AC Power Distribution Diagram 50 Hz 5-18

e T e e e T T T T T N
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PARTS DATA 7

This section contains genealogy charts, assembly drawings, and parts lists for portions
of the terminal subsystem. Covered are the keyboard display, keyboard display
supplemental functions (e.g., edit, answerback, current loop, etc.), and the periph-
eral tape cassette unit. For the keyboard display and tape unit, illustrations with
related lists of materials are provided at least to the field-replaceable part/assembly/
module level. Table 7-1 defines terms appearing on the parts lists in this section.

For parts data within any module, refer to the hardware maintenance manual for that
module (see preface for particular module manuals).

Parts data for the nonimpact printer is provided in its hardware maintenance manual.
Parts data for the impact printer is provided in its parts manual. See preface
for publication numbers of these printer manuals.

TABLE 7-1. DEFINITION OF TERMS USED IN PARTS LISTS

COLUMN HEADING EXPLANATION
FIND NO. Identifies an electrical or mechanical part on an assembly drawing. If
more than one listing appears for a find number, refer to LI, WK IN,
and WK OUT.
LI (Line Item) Gives a chronological or historical record of the addition of a.new part

to a find number. For example, 01 indicates that the part was the first
one used, and 02 indicates the second, etc. See also WK IN and
WK OUT.

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

CD (Check Digit) Gives the information-control system a means of cross-checking the
correctness of a part number .

QUANTITY Lists the total number of a part required to complete an assembly. The
vertical line near the center of the column acts as a decimal point.
Numbers to the left of the line are whole numbers. Those to the right
of the line are tenths, hundredths, and thousandths.

U/M (Unit of Measure) Indicates how the information-control system counts or supplies a part. /

PART DESCRIPTION Describes the physical appearance, type, or name of a part.

MC (Material Control Code) | Supplies additional descriptive data to the information-control system.

YLD (Yield) A 2-digit numeric number that indicates the usable portion of any
quantity of parts expressed as a percentage .

ECO NO. IN Engineering Change Order that adds a new part to an assembly. See
also WK IN.

ECO NO. OuUT Engineering Change Order that deletes a part from an assembly . See
also WK OUT.

S/N (Serial Number) Used to specify an ECO's effectivity by serial number.

WK IN (Week In) Lists the date when manufacturing begins using a new part and when

it is available for parts replacement. For example, 7222 means a part
is available as of the 22nd week of 1972.

WK OUT (Week Out) Lists the date when manufacturing no longer uses a part in building an
assembly. See also WK IN. Do not order a part after its week-out date .

i
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= C ENTRY FA EWITCH PANE ISWITCH PANEL CABLE ASSY CARD ASSY -~ =
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‘ £1407947 @1216400 &1215801 61402600 0460619 REFERENCE ONLY r REFERENCE
' . SEE HPC DOCUMENTS
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EID[OIF [ F [cD1e3T [F/N 16 WAS bi310900 %&-m o
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NOTES:

MARK "TOP ASSY 156l14__" IN AREA
SHOWN PER CDC SPEC 1012i508.

/2\BRUSH OFF EXCESS PAINT OVERSPRAY AND
SOLVENT CLEAN REFORE APPLYING.
SEE ENGRG SPEC 16036800C. COLOR CODE
WEYING SPECIFICATION,

ATTACH FIND NO. 52 (COPPER FCIL) TO FIND NO.
12 APPROXIMATELY AS SHOWN, DRIVE
SCREWS THROUGH FOIL, THEN TIGHTEN,

INSTALL CRT GROUND CLIP, F/N S6 AS FOLLOWS!

I. INSERT FLAG PIN IN CONNECTOR BPI-14.

2. ATTACH RING LUG TO STUD"EI”ON VIDEO DISPLAY
ASSY

3, INSTALL METAL CLIP UNDER LINEARITY SHIELD
WHICH 1S UNDER YOKE & RING MAGNET ASSY,

IF REQ'D INSTALL F/N 57,58,59 WITh ADHESIVE

(F/N 60) PER CDC SPEC 16042739 GEOMETRIC

DISTORTION CORRECTION.
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ASSEMBLY PARTS LIST [seii-r— |1 =i
ow. | Assumsy wumsex o[ eev. | owe. | OESCRIPTION [ mc | srarus STATUS DATE | ENG. RESP. FILE DATE
860 | 15e)jern 106D | o | TFove DSEL CSA Sasernz (Ta) | N |SFL | 05-14-75 | CColéA  |0Be11-77
Tjrnono] u PART NUMSER ;cn QuaNttY  Ju/m PART DESCRIPTION mc[vio | eco. no. v | Eco. no. our s/N WK IN | WK OUT
001jec? ncqzswjl 1 Pr | FZEL 12TN CPT P

007 |01 vuszmuiv 1 PC|=000, TERMI“AL (R0LD FINISH) |p

003|0} nnsaqnui‘s 1 PC|UANEL, ACCESS (FINISHeGMLD) P

004 |02 6]“\1()2‘,1!.‘ 1 PC |1 0GIC CHASSIS ASSY A 11281 me12
00S |01 ﬁ\375390§3 1 PC|XEY8DARD ASSY 9s KEY N

00602 ‘137«‘501;‘4 1 PC|~ANEL ASSY INNICATOR A 11040 7552
007 (n2 ﬁlB’lSFOIE' 1 Pr|S4ITCH PNL 8SSY A 11040 1582
00201 ’1137.’)700::“ 1 PC [TABLE BSSY (FRONT) A

009|02 6\4026«05" 1 PC|CARLF aSSY KFYRNARD INTERNAL |A 10939 7S¢6
olo|n2 aume«;ah 1 PC[FARLF ASSY N, Ce PAWFR A 11241 7612
01101 41315%0;" 1 PC{CABLF ASSY (POWFR OV) A

01202 116°1°39§% 1 PC[~4ASE, TERMINAL (AOLD-FINISH) [P 11231 7612
01301 e;gnqoogn 1 PC[raBLF ASSY (CPT) A

01401 71 0053 1 PC [OANE| ASSY (CONNFCTOR) A 12798

01501 2‘131111;4%3 1 PC|CANEL ASSY (AC ENTRY) 60 Hz (A adad

01602 AlB'!uNZil 1 PC|vIDEQ DISPLAY ASSY G 11637 11787 7636 7705
0l16{03 413769054 1 PC|“IDEN DISPLAY ASSY 6 11747 T705
o17|o0l 0042170057 1 Pl ASSY 4DWN PW SPLY FLTR oV (A

018}01 ﬂ19056ﬂ0§6 1 PC | «FORMER POVWFR ]

019{ 0% °nu51~5§ts 1 PC|CD ARSY 4RXNe& REFRESH CONT A 11639 7639
02002 wuuzmn?s 1 PC|rD ASSY 4RYN-) PPOCESSOH 8D  |A 10879 7529

PUILD ARC 440 ASSEMBLY PARTS LIST [os-iv-rr | 2, weeeiss
o, | Assemey womeen o] sev. | swo. | sescurTion 7 [ wc | staws | stausoare | swo.mase. FILE DATE
860 | 1splje00 1 /K% | O | TERM, DSPL CSA So/60Mz. (TA) | N |REL | 05.24.75 | CColéA 08.11-77

u PAN ousse oo j  auawntry  Ju/m PART DRSCEIETION [ vio | aco. wo. n_ | sco. wo. out /N wi in [ wx out
02i|04| 904449006 1 PC|CD ASSY SACO-%”{OINORV A 11142 612
oze(ol| 903936003 1 PC|CD ASSY 488D +Sv 10ANMp A
023{02| s1908902!3 1 PC|ALARM AupTBLE LUG rre 2 P 11281 re12
024/02] 71485801:2 2 pC suuugrf MALE/PEMALE 4-40 STL P 11281 me12
025(02| %1858%p1:3 * #C|SCREW 10X1/2 TYPE A HEX HD. |8 51127:1’_ 127¢s” Té12
026/02| 101264934 10 PC|WSHR NO.jo EXT TOOTH LK TYP A |8 11281 7612
027|o4| 51917790 l% PC[SCREW HEX WSHR WD TYPE B s \22675/2' 12745 N
028/02| 101264026 1 PC|{WSHR NO.8 EXT TOOTH LK TYP. A |B 11281 re12
02901 008603037 [ PC[MSCR SLF-LKG HEX 6-3213/8 8
030|/e2| ooB860311!0 6 PC[MSCR SLF-LK@ HEX 8-32X3/8 8 11281 rei2
03jg2) 560613 PC [WASHER FLT NO.8 STL CP 8 11281 | /a7¢s Tei2
032| 02| 6139110%;6 1 PC|GND WIRE ASSY 7,5 1664 A 11281 re12
033/01| 10127153;¢ 2 PC|USCR PAN PHL 1/4=20% 1/2 s
03402 S18508803:9 s PC(SCREW 3/74L SI 10 HEX 8 11281 Tey2
Selol mmmly v EUCREEMAIAR B | uee| MO ™
036/02| 101291080 s PC|{NUT HEX MCH 10-32 STL CP OR Z |8 11281 Te12
037|o01 uuuoo';‘ REF PC{GENEALOGY CHART (LIAT DSPLY [D
039| 01 51nosno|§1 . PC|BUMPERy RURBER ,300W SLF-STKG 8
040|001 10115003'0 2 PC|WASHER FLY NOsé STL CP 4
041|02| 101264000 4 PC|WSHR NO.4 EXT TOOTH LK TYP. A B 11281 Tei2

7-11/7-12
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ASSEMBLY PARTS LIST [t 5" oorias
DIv._ | AssaMaLy wumser o] mev. | owo. | oEsCRIPTION [ mc | srarus sTATUS DATE | ENG. nESP. FILE DATE
860 | 1561140101 WP [ tErw. nsoL cea an/acHy (Te) | N |REL | 05-14-75 | CCh1sa [08=11-77

u PART NUMBER ICD HI QUANTITY u/m PART DESCRIPTION MC| YLD ECO. NO. IN ECO. NO. OuT S/N WK N WK out
042(01| 1012510311 2 PC [MUT HFX “CH 4-47 STL CP OR ZP B
048 (01| T1474100 6 ) PC [LASEL 8, CC CHAS 6,4IN VINYL [P
04602 7147410613 1 PC|LAREL Hy CC CHAS 24410 VINYL P 112681 7612
048|03| 714793023 1 PC I ARE|s CARD PLACEWENT T8Ra02 P 11673 7638
049(01| 7147940015 1 PC [LABEL LOG CI SW AND ADJUST P
050(01| 71479500,? 1 PC [t ABEL A/C D/C CaRyE INTER P
051(02| 6139111415 1 PC|AND WIRE ASSY 4,5 16Ga A 11241 7612
05202 95555018 |+ 271 |PC |[TAPE, COPPERP FOIL W 1,400 A 11271 Te12
053{01| 6139110712 1 PC|*ND WIRE ASSY 1248 16GA A 11291 7612
054 (¢l 5177660911 1 PC[rLAMP, CRL (4) 3/3201¢ Qou ] 11241 7612
055(03| 1570307 % 1 PC 1D EMBLEM, PRODUCY MEDIUW AL [P 11261 7612
056(01| 7149217419 1 PC [GROUND C_IP CRT A 11767 7705
057|01| S1917050!v 510 |PC |MAGNET RAR P 11747 705
058(01| S1917081}# 590 |PC |[“AGNET BAR 4 11747 7708
05901 G19179R2 | € S0 [PC [ “AGNFT BAR P 11787 TTos
06001 510060A3:7 1nQ |PC |aADHESTVE, AYBRER SYN ELASTOMER [B 11747 7705
061 (01| 16042739!9| <EF PC [AEOM DIST CORRECTINN D 11747 7705
7059 TOTAL LINES
1
i
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\ + Fzsomoa| a5 soaw ] B[z [ee] w0 | oscumon Torre Lowre Jomo e
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| N A B 11419 pL CHG ONL ¥ :
; Alc|e]c]c |cpit450|REVISED PER ECO
olc]e]o]e [ne29 [revises rer eco sz
; DIC]CIE|E [cOM@D) [F/n 16 WAS 1370900 | £
| FleJeJFIF kowess JFm 1w wAs goddsrzn B
D FICICIGIG [ConeT? [F/A 48 was 71479202 |5
FTHH[HTH Jconar |00 e/N'S 56,57,57,£9, 60
FH] [U]J D946 |REMOVED TEMI0 FRomDEMLH] B>
FIH[J K] K |12629 [P/L 6HG ONLY E.E. |
—[c]e]clc 112745 [reviseo Per eco £e
c
()
NOTES: Y
> \ MARK "TOP ASSY 156303_-" IN AREA
SHOWN PER CDC SPEC 10121508."

N

;/E

A BRUSH OFF EXCESS PAINT OVER SPRAY
AND SOLVENT CLEAN BEFORE
APPLYING. N

A\ SEE ENGRG SPEC 16036800.COLOR CODE
KEYING SPECIFICATION.

A\ATTACH F/N 52 (COPPER FOIL) TO F/N
12 APPROXIMATELY AS SHOWN,DRIVE
SCREWS THRU FOIL,THEN TIGHTEN.
INSTALL CRT GROUND CL(P, F/N 56 AS FOLLOWS:
|.INSERT FLAG PIN IN CONNECTOR BPI-14,

2. ATTACH RING LUG TO STUD'EION VIDEG DISPLAY ASSY,

3. INSTALL METAL CLIP UNDER LINEARITY SHIELD WHILH
IS UNDER YOKE& RING MAGNET ASSY.

IF REQ'D, INSTALL F/N 57,58,59 WITH ADHESIVE

(F/N 60} PER CDC SPEC F/N 16042739, GEOMETRIC

DISTORTION CORRECTION .
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(9 REF . secTion B-B
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ButLy arc_asa ASSEMBLY PARTS LIST |wizoers 1T “vosizves
orv. | Asswaiy womsts o] wv| owo. | DEscairTion [ wc [ status | siatus oare | NG, nEsr [ eue oare
e st oo Lol o u sgpsnns oo fogesene | coielor-aeers,

0ol o1 7ioszeoo§1 1 PC [REZEL 12IN CoT P

o2 o1 11aszaoo§1 1 PC [HOODs TERMINAL (GOLD FINISW) |P

003 ol | 71452900 ? 1 PC [PANELy ACCESS (FINISHeGALD) |P

004 o1 | 6isol001 b 1 PC [LOGIC CHASSIS ASSY A

008 o1 6131530053 1 PC KEYBOARD ASSY 95 KEY N

006 01 | 61370601 % 1 PC PANEL ASSY INDICATOR A

007 o1 | 6137%801 k 1 PC [SWITCH PNL ASSY A

0os jol | 61370700 % 1 PC |CABLE ASSY (FRONT) A

loos o1 61&02600%3 1 PC [CABLE ASSY KFYBOARD INTFRNAL |A

io o1 | 61401200 3 1 PC [CABLE ASSY D,C. POWER A

011 ol | 6i378500 (@ 1 PC |CABLE ASSY (POWER ON) A

12 jo1 | 71491930 'S 1 PC [BASEs TERMINAL (GOLD=FINISH) [P

013 jo1 | 61374500 11 1 PC |CABLE ASSY (CRT) A

014 jol [ 61371000 3 1 PC [PANEL ASSY (CONNECTOR) A

015 ol | 61371106 13 1 PC (PANEL ASSY (AC ENTRY) 64 HZ |A 12748 7820
015 02 | 61407947 3 1 PC [PANEL ASSY (AC ENTRY) 6AHZ A 12748 7820

016 03 | 61370905 ‘4 1 PC [VIDEO DISPLAY ASSY A 11747 7708

017 o1 | 904217007 1 PC |CD ASSY 4DWD PwW SPLY FLTR 9V |A

018 o1 | 51905600 6 1 IPC |XFORMER POWER P

019 03 | 90448705 8 1 PC [CD ASSY 4BXDe4 REFRESH GONT | 11639 7639

o20 o1 oo‘szxoois 1 PC [cD ASSY 4BYDel PROCESSOR BD |

BuiLy AR 440 ASSEMBLY PARTS LIST |eriors | 51 sosienes

DIV. | ASSEMBLY NumBER 1cO| mv. | owe. | DESCRIPTION [ mc | starus STATUS DATE | ENG. RESP. | FILE DATE
opee | 1seanaon 3L Lol Tvet, o o soseons it [ [ne ] os-tente [ cosiec - [o1-0-1e_
021 101 | 90444900 6 1 PC |CD ASSY SACD=3) MEMORY A

022 o1 | 90393600 3 1 PC |CO ASSY 4BBD oSV 10AMP H

023 o1 | S1908902 3 PC [ALARM AUDIBLE Lug F10 2 P

024 ol | 71488801 2 2 IPC [STANDOFF MALE/FEMALE 4=40 STL P

025 ol | Sissasol 5 . PC [SCR TPG HEX=wSWR SLT 10x1/2 |B 12748 7820
02% o2 | Siasasnl 3 H PC |SCR TPO HEXewSWR SLT 10x1/2 |8 12748 7820

026 ol | 10128403 & 9 PC [WSHR NOo10 EXT TOOTW LK Typ A (B 12748 7820
026 (02 | 10126403 @ 10 PC [WSHR NO,10 EXT TOOTH LK TYP A |B 12748 7820

027 02 | 51858529 4 10 PC [SCR TPO WEXewSHR SLT 8X3/8 B 11419 12629 7621 |7012
027 j03 | S1917790 1 10 PC [SCREW MEX WSHR HD Be18X{/2 8 12629 12748 7812 |82
027 jo4 | 51917790 11 9 PC [SCREW HEX WSHR HD 8=18X1/2 C] 12748 7820

028 jol | 10126402 & 1 PC [WSHMR NO+8 EXT TOOTH LK TYP A |8

029 o} | 00860303 7 8 PC [MSCR SLFeLKG HMEX 6=32X3/8 8

030 01 | 00860311 0 6 PC MSCR SLF=LKG HEX 8=32X3/8 8

031 o1 | 10128606 3 2 PC [WASHER FLT N0o8 STL CP 8 12748 7820
032 o1 | 61391105 6 1 PC [aND WIRE ASSY 7.8 1604 A

033 01 10127153 & 2 PC [MSCR PAN PHL 1/4«20Xx 1/2 8

034 o} | 51888503 9 H PC [SCR TPG HEX=wSHR SLT 10%x3/4 (8

03S 02 | 95128301 2 010 0Z |LOC TITE SEALANT RED F 11774 12748 7723 |7820
036 ol | 1012%108 b 6 PC [NUT MEX MCH 1032 STL CP OR Z B 12748 7820
036 02 | 1012%108 0 s PC [NUT MEX MCH 1032 STL CP OR Z 8 12748 7820

037 Pl sezoooelgo REF PC [GENEALOGY CHART STAND ALONE T D

39 ol 5180%801 %l 4 PC [BUMPERy RUBBER ,300H SLF=STKO [B
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ov.__ | avimery wowses_co] ww_| owo. duscaTion [ wc [ satos | _sarosoare | eno.mesr | ene oare
| ppse s 3L L5 Tremn o w spgyg o lot [prosrs | conas st
- 040 01 | 1012%603 io 2 PC [WASHER FLT Noo& STL CP 8
( a1 jol | 10126400 f.o 4 PC [WSHR NOo4 EXT TOOTH LK TYP A (8
0e2 01 | 10128103 §1 2 PC INUT HEX MCH 440 STL CP OR ZP B
i
- 04S o1 | T1a74100 1 PC LABEL Ay CC CHAS 6e4IN VINYL [P
( bas ol | 71474106 3 1 PC [LABEL By CC CHAS 3s4IN VINYL [P
048 jo2 | 71479302 3 1 PC ILABEL, CARD BLACEMENT TAB=02 [P 11673 7638
049 01 | 71479400 S 1 PC [LABEL LOG CD SW AND ApJusT [P
( 080 ol | 71479500 2 1 PC LABEL A/C D/C CABLE INTFR J
0S1 bl | 61391106 % 1 PC (GND WIRE ASSY 4.8 1684 A
- 0s2 bl | 9%s58018 8 300 FT [vAPE, COPPER FOIL W 1,04 ]
( 083 ol | 61391107 2 1 PC [aND WIRE ASSY 12,5 166A A
0Se 01 | Si776601 0 1 PC [cLAMP, CBL (4) 3/3201a NOM (B
0ss ol | 15010307 5 1 PC [ID EMBLEM, PRODUCT MEDIUM AL [P
( 086 01 | 71492176 9 i PC [OROUND CLIP CRY A 11747 7708
os7? jol | sie170%0 i0 S00 PC [MAGNET BAR . 11747 7703
"~ 0S8 j01 | Si917osl @ 500 PC MAONET BAR P 11747 7708
“ 089 jol | Sie17082 '6 500 [PC [MAGNET BAR J 11747 7708
060 01 | 51604063 7 100 [0Z (ADHESTIVEs SCALANT SIL RURBER |8 11747 7708
‘ 061 01 | 16042739 9 | REF PC |6EOM DIST CORRECTION o 11747 7708

urLo anc_oso ASSEMBI.Y "PARTS LIST S o 1—,,mnr o
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SHEET REVISION $TATUS REVISION RECORD

3]2]1]eev] w0 | oEsCRIPTION onrr | oate Jomeo | are
A A oiss s [aenser Came A %11/, e,
AlBE| & [coii9de [REMOVED Memio D F |3 | Tw/n [DNG
c[8[c[CT 1965 [AoOED NoTE J ¢ F/N 62 [@  [Wza/n]

clelo] b [12629 [P/L cHae onLy EE |t t]
c[BlETE [12701 [F/N | was 71491937 £ ojel o bt

NOTES:

MARK " TOP ASSY 15611304 " IN AREA
SHOWN PER CDC SPEC 10121508,

2\ BRUSH OFF EXCESS PAINT OVER SPRAY
AND SOLVENT CLEAN BEFORE

APPLYING .

5\ SEE ENGRG SPEC 16036800.COLOR CODE
KEYING SPECIFICATICN.

A\ATTACH F/N 52 (COPPER FOIL) TO F/N
12 APPROXIMATELY AS SHOWN, DRIVE

SCREWS THRU FOI\.,THEN TIGHTEN.
INSTALL CRT GROUND CLIP, F/IN 56 AS FOLLOWS;

INSERT FLAG PIN IN CONNECTOR BPI-I4-.

2. ATTACH RING LUG TO STUD EI* ON VIDEQ DISPLAY ASSY.

3. INSTALL METAL CLIP UNDER INEARITY SHIELD
WHICH 1S UNDER YOKE AND RING MAGNET ASSY.

IF REQD INSTALL F/N5 57 SBAND 59 WiTH ADHESIVE
FIN 60 PER CDC SPEC 16042739, GEOMETRIC.
DISTORTION CORRECTION .

7 CUT SLEEVING (F/N 62) INTO 1.0 INCH LENGTHS,SOAK
FOR 10 MINUTES IN XYLOL. INSTALL PREPARED
SLEEVING OVER CONTACTS OF SWITCH PING
62-3,53-3,53-6,553 € L.E.D ASSY PINS 667

APLI1S61I304
DETACHED LISTS

L Tt Ol CONTROL DATA
Touenancss DISPLAY
ey o wma | CC6/4D TERMINAL S70
o o 17-28-15]
DO NOT SCALE DRAWING joreceo oy [CODE iDENT DRAWING NO
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GREEN WIRE (GND)

BACK VIEW WITH HOOD REMOVED
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SEE DETAIL-A

SEE DETAIL-E
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REVISION RECORD

TO CRTCBL
N ASSY

SEEDETAIL- G

50
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