62957400

@ S CONTROL DATA
CORPORATION

CDC*752
KEYBOARD DISPLAY TERMINAL

HARDWARE MAINTENANCE MANUAL






REVISION RECORD

REVISION - DESCRIPTION
01 Draft copy.
(02-18-77)
02 Revised draft copy.
(03-22-77)
03 Revised draft copy. Corrections made to section 6 material.
(04-25-77)
A Manual released. This printing obsoletes all previous editions. Text
(09-30-77) incorporates ECOs 10908, 10935, 10952, 10996, 11000, 11189, 11226,
11394, 11413, 11438, 11442, 11547, 11616, 11709, 11747, 11761,
11821, 11953, 12096, 12107, 12153, and 12170,
B Manual revised, Interim released (draft copy) as B revision. Two
(04-25-78) | appendixes added: C, which contains information on the 82-Key
Typewriter Keyboard; D, which contains DDLT's and Procedures for the
70-LPM Impact Printer.
C Interim change to incorporate ECOs 12352, 12492, 12626, 12702, 12756,
(10-27-78) 12827, 12854, 12870, 12988, 13059, and 13089.
D Manual revised to include Series/1-compatible terminals per ECO 13141,
(02-22-79) Also changed Equipment Sheet and Diagrams section per ECO 12605,
E Incorporates ECOs 12225, 12629, 12615, 12701, 12715, 13101, 13037,
(06-01-79) 13218, 13164, 13287, and enters appendix C per ECO 13141 into manual
text. This printing obsoletes all previous editions,
F Interim change to incorporate ECO's 12645, 12855, 13322, 13344, 13404,
(08-14-79) 13419, 13472, 13505, 13515, and 13581 .
G Interim change to incorporate ECO 13647 and to add keyboard and power

Publication No.

62957400

01989-1

Address comments concerning this
manual to:

REVISION LETTERS I, O, Q AND X ARE NOT USED

Control Data Corporation
Technical Publications Department
2401 North Fairview Avenue

© 1977, 1978, 1979, 1980, 1981 St. Paul, Minnesota 55113

by Control Data Corporation or use Comment Sheet in the back

Printed in the United States of America

of this manual.

coe
11



REVISION RECORD (CONTD)

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

REVISION DESCRIPTION

(09-27-79) | supply schematic diagrams to section 5 of manual,
H Manual revised to incorporate ECOs 13823, 13943, 14001, 14024, and 14119;

(07-15-80) Service Bulletins 3664, 3675, and 4118; and technical changes; deletes

duplicate parts data,
J Manual revised to incorporate ECOs 14110, 14154, 14429, 14566, 14635,

(07-02-81) | and 14708.

Publication No. 01950

62957400




MANUAL TO EQUIPMENT LEVEL CORRELATION

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in the list below.
Immediately to the right of the series number is an FCO number. If that number and all of the numbers underneath it match
all of the numbers on the equipment FCO log, then this manual accurately reflects the equipment.

EQUIPMENT TYPE SERIES WITH FCO’S COMMENTS

CC555-A AO1 — ECO 10653 (Release ECO)
A02 ECO 12626
AO3 ECO 12702
AO4

CC555-B AO1 — ECO 10653 (Release ECO)
A02 ECO 12626
A03 ECO 12702
AO4

01987-2
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

T

EQU|PMENT’ TYPE | SERIES | WITH FCO’S COMMENTS
=
CC555-C A0l —_— ECO 16053 (Release ECO)
A02 ECO 12626
A03 ECO 12702
A04
CC555-D A01 —_— ECO 10653 (Release ECO)
A02 ECO 12626
A03 ECO 12702
A04
ol|987-3
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MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

EQUIPMENT TYPE | SERIES | WITH FCO’S COMMENTS
==
Tr CC555-E AO1 - ECO 10656 (Release ECO)
CC555-F AO1 - ECO 10653 (Release ECO)
CC555-G 01 ECO 12605
CC555-H 01 ECO 12605
CC555- 01. ECO 12605
CC555-K 01 ECO 12605
CC555-L 01 ECO 13141
CC555-M 01 ECO 13141
CA150-A AO1 - ECO N/A
CA150-B 01 - ECO N/A
CA150-C 01 - ECO N/A
CA150-D 01 - ECO N/A
CA150-E 01 ECO 13141
0i987-3
62957400 E
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PREFACE

This manual contains maintenance information for the CDC® 752 Keyboard Display
Terminal,. This terminal is a remote communication device that operates in a con-
versational mode with a central processor at speeds of 110 to 9600 baud. The
terminal is available in different configurations to meet both national and inter-
national standards, and to provide compatibility with different types of communi-
cation facilities, Appendix C provides information on two configurations that are
compatible with IBM* Series/1 systems. The genealogy charts in the Parts Data
section of this manual and in appendix C provide the equipment configuration for
each type of terminal . Additionally, three different types of character printers
and two keyboards are available for use as peripheral devices on the terminal .
These are described in the main body of the manual.

Maintenance information found in this manual is intended for field service
personnel and for repair center or technical support personnel, Field service main-
tenance information is found principally in sections 1, 4, 6, and 8 of this manual .
Repair center maintenance information is contained in sections 5 and 7. Appendix C
contains field service and repair center maintenance for the Series/1 compatible
terminals. In addition to this manual, field servicing of the terminal requires use
of the 752 Keyboard Display Terminal Operators Guide/Reference Manual/Instal -
lation Instructions and may require use of the Matrix Printer Reference and Field
Service manual if the terminal is configured with an impact printer as a peripheral.
Following is a listing of manuals associated with the operation and maintenance of
the terminal, With the exception of those manuals previously noted, most of the
manuals in the listing are for use by repair center personnel .

Title Publication Number

752 Keyboard Display Terminal Operators Guide/

Reference Manual/Installation Instructions 62957300
Video Display Unit Hardwqre Maintenance Manual 62961800
Nonimpact Printer Hardware Maintenance Manual 62952500
Matrix Printer Operator Handbook 76670900
Matrix Printer Reference and Field Service Manual 95390800
Matrix Printer Family Spare Parts List 95366300

* IBM is a frademark of International Business Machines Corporation.
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Title Publication Number

Matrix Printer Parts Identification Manual 76671100
Matrix Printer Equipment Field Service and

Reference Manual ‘ 95445026
Matrix Printer Equipment Parts Identification Manual 95445025

These manuals along with previously listed manuals are available 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 describes the general functions, features, and equipment characteristics
of the 752 Keyboard Display Terminal and of the three printers that may be associ-
ated with the terminal. It includes descriptions of both the basic terminal and its
available variations.

The basic terminal is a 50~ or 60-Hz terminal with an 80-key or 82-key keyboard
and a modem interface. The user can select 60-Hz versions of the terminal with a
current loop interface for connection to a current loop communication facility, or
he can select 50-Hz versions with a current loop interface and/or FT Z-approved
shielding,* The terminal can be selected with or without keyboard. The features
incorporated in each type of 752 Keyboard Display Terminal are indicated with Xs
in table 1-1, See appendix C for information on two more configurations; they are
compatible with IBM** Series/1 systems,

TABLE 1-1, AVAILABLE TERMINAL CONFIGURATIONS

TERMINAL CURRENT|  FTZ SUPPLIED SUGGESTED KEYBOARD

60 Hz | 50 Hz WITH — . -
TYPE | LOOP |SHIELDING | rvn~ o | CC150-A*] CC150-B* [ CC150-C* [ CC150-D

752-10
(CC555-A) X - - - X - - - -

752-20
(CC555-B) - X - X X - - - -
752-11
(CC555-C) X - X - X - - - -
752-12
(CC555-D) - X X X X - - - -

Undesignated
(CC555-E) - X - - X - - - -

Undesignated
(CC555~F) - X X - X - - - -
Undesignated
(CC555-G) X - - - - X X - -
752-40
(CC555-H) - X - X - - - X X

QSE 21830
(CC555-1J) X - X - - X X - -
752-41
(CC555-K) - X X X - - - X X

* These keyboards are documented as separate equipments but are described in this manual. CC150-A and
CC150-C are 80-key keyboards; CC150-B and CC150-D are 82-key keyboards.

* FTZ (Fernmelde Technisches Zentralamt) is a German licensing agency that sets limits on the radio frequency
emissions generated by electrical and electronic devices. Many European countries have adopted FTZ require-
ments for shielding of electronic equipment in order to control the level of stray radio frequencies in the
atmosphere .

** |BM is a trademark of International Business Machines Corporation.
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The display terminal is available with either a nonimpact thermal printer or an
impact printer. The display terminal with the three printer versions, is shown in
figure 1-1,

IMPACT
PRINTER

~ —
S =w.0R” -
,’
4
/ TO/FROM
/ SITE MODEM
! OR
|
CURRENT LOOP
DISPLAY
TERMINAL
NONIMPACT
PRINTER
02201-3 NOTE: BROKEN LINES SHOW INTER-

CONNECTING CABLE PATHS.

Figure 1-1, Display Terminal Configurations

FUNCTIONS

The display terminal functions as a stand-alone, remote input/output device for a
computer system, It performs input and terminal control functions via a detachable
keyboard assembly, and it monitors both input and output functions on a 12-inch crt
display screen. Included within the display terminal are all of the necessary electronics,
including an asynchronous, bit-serial, word-serial, communication facility interface,

to permit it to operate in conversational mode in the same manner as a teletypewriter
unit. The display terminal, however, incorporates many features not commonly found

in teletypewriter terminals. The addition of one of the available printer peripherals
provides the terminal with hardcopy printout capabilities.

FEATURES

The following text highlights six major features of the terminal. These are the
display unit, keyboard, operator control, system/terminal inteface, nonimpact
printer, and impact printers, A features summary list follows the six major features.
Other portions of this manual describe many of these features in greater detail; this
portion of text provides brief descriptions and a features summary to facilitate
familiarization and comparison .
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"‘DISPLAY UNIT

The display unit of the terminal is self-contained and includes a video display
assembly, a logic module assembly, and a power supply. The keyboard, communi-
cation line, and printer unit interfaces are part of the logic PC board. The location
of major components within the display unit is shown in figure 1-2,

VIDEO DISPLAY
ASSEMBLY

POWER SUPPLY

LOGIC MODULE

ASSEMBLY
01977-3

Figure 1-2, Display Unit Components

Power Supply

The power supply furnishes all necessary voltages for the display unit from either
115 V ac or 220/240 V ac (nominal), 50- or 60-Hz power input sources.

Video Display Assembly

The video display assembly uses a 12-inch (diagonal measurement) crt, having a

P4 white-phosphor coating and a nonglare faceplate. Nominal raster area on the
display screen is an area approximately 7.8 in by 5 in (198 mm by 127 mm). This
area can display 24 lines of up to 80 characters per line, with each character dis-
played in a 7= by 9-dot matrix, Character display is accomplished by selectively
blanking and unblanking the dots within this matrix. A display character refresh
memory holds all the characters for display and refreshes the display screen at a rate
equal to the frequency of the ac input power (50 or 60 Hz).

62957400 A 1-3



Logic Module Assembly

The display recognizes and generates 128 character codes; the 95 alphanumeric
character codes recommended by American National Standards Institute (ANSI)
standard X3.4-1968, and the 33 control codes recommended by ANSI standard
X3.1973. During actual operation, the unit displays all 95 alphanumeric characters
and responds to 13 of the 33 control codes as they are received. This leaves 20
control codes for use in specific functions or operations (refer to appendix of this
manual for transmit/receive code set). All 128 codes can be transmitted during
normal online operation of the terminal.

Character entries onto the display screen occur upon code reception or are made
via the keyboard. To ensure entry at the desired screen location, a blinking cursor
underscores the location of the next character entry. During consecutive character
entries, the cursor progresses across a display line through all 80 character positions.
At character position 73, a beeper signal sounds to warn the operator that the end
of a line is approaching, This line=by=line manner of cursor advance continues
until the last character position of the last line is reached. As that character

is keyed in, the cursor resets to its home position (upper left corner of display
area) or causes the display to scroll; that is, the cursor returns to the beginning of
the last line while all lines already entered scroll up one line ( the first line is

lost as it scrolls off the screen).

Construction of the display unit is modular as indicated in figure 1-2, All circuits
are solid-state, and with the exception of some of the power supply and high
voltage circuits, all use integrated circuit technology.

KEYBOARD ASSEMBLY

The keyboard assembly, hereafter referred to as keyboard, serves as both a terminal
control and data input unit for the display terminal operator. The terminal control
function of the keyboard is discussed briefly in the following portion of this section
and more thoroughly in the operation section of the associated Operators Guide/
Reference Manual (see preface). This portion of the text deals principally with
the keyboard as a data input unit.

Two configurations of keyboard layout are available to the terminal operator as
shown in figure 1-3. One is an 80-key keyboard and the other is an 82-key key-
board. Although the keybourds have different key layouts, they attach to and
function with the terminal in much the same manner,
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Figure 1-3. Keyboard Layout
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Each keyboard is equipped with a main cluster similar in appearance to a standard
typewriter keyboard. To the right of the main key cluster are keys for editing and
numeric operation. At the top, just above the main key cluster, are keys for trans-
mission control and special functions. These keys are part of the operator control
group, explained later, and include the controls most commonly used by the opera-
tor during display terminal operation.

The operator control keys are included with the top row (80-key keyboard) as shown
in figure 1-3, Operator controls for the 82~key keyboard are shown mounted be-
neath a liff-off cover.

The keyboard is a modular unit that attaches to the display unit via an interconnect-
ing cable approximately 30 to 32 inches in length. All power required by the key-
board comes from the display unit power supply via this cable, and all data control
codes generated by the keyboard are passed on to the logic circuits of the display
unit via this same cable.

The keyboard features trilevel operation; that is, it operates in lowercase mode,
uppercase mode (SHIFT key actuated), and in conirol mode (CONTROL and char-
acter keys actuated, or SHIFT, CONTROL, and character keys actuated). In this
manner, the keyboard can be used to generate a full 128-character, ANSI-
compatible code set. The complete character and code sets used in the display
terminal are included in the appendix of this manual.

Data entry from the keyboard is accomplished by typing in the desired control codes
and/or alphanumeric characters on the keyboard. During online operation, trans-
mission occurs as each key is pressed regardless of the state of any other keys on
the keyboard. As a message is typed out and sent in the half-duplex mode of
terminal operation, it displays on the screen of the display unit to permit visual
verification of proper message format and content.

Additional message verification is provided in full-duplex mode operation, which
permits only received data to be displayed (such as transmitted data echoed back from
the receiving station). Regardless of the transmission mode selected, where the data
is displayed on the screen depends on the operating mode selected (page or scroll)
and on the position of the cursor as data entry begins.
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OPERATOR CONTROLS

The display terminal has operator controls located on the keyboard and on the
front and rear panels of the display unit. The controls most commonly used by the
operator during display terminal operation are located on the keyboard assembly.
Following is a list of these keyboard controls; their functions are described more
thoroughly in the associated Operators Guide/Reference Manual (see preface).

e CO indicator — on terminals having a voltage level interface, this
indicator lights to indicate the data set (modem) is ready and a carrier
frequency signal is being received from the distant station.

e ODD PAR/NO/EVEN PAR switch — selects odd, even, or no parity
check/generate functions of the terminal.

e FULL DUP/HALF DUP switch — directs transmit data to either the
communication interface only (FULL DUP) or to both the communication
interface and the display/printer interface.

e ON LINE/LOCAL switch — selects online or offline mode of display
terminal operation,

e HIGH RATE/300/LOW RATE switch — selects transmit/receive baud

rate for the terminal.

o 96/64 switch — selects 96- or 64~ character code set for data
transmission,

e PAGE switch — selects page or scroll mode of display operation,

Just to the right of the display screen on the front panel is a single control knob.
This is the INTENSITY control knob, used to adjust the intensity of the crt display
to suit ambient lighting conditions in the area of display terminal installation,

The display terminal rear panel, shown in figure 1-4, has the data set and peripheral
connectors, a test switch, the ac power cord, and circuit breaker CB1., CB1 serves
as the terminal on/off switch, and is used to apply or remove ac power to the ter-

- minal. The test switch is for use when testing or checking display terminal operation.

s — ~

o) o o
PRIMARY CIRCUIT BREAKER
COUP CIRCUIT PRIMAIRE

TO AVOID ELECTRIC SHOCK @
DISCONNECT EQUIPMENT FROM POWER
SOURCE BEFORE SERVICING

® AFIN D’EVITER TOUT DANGER,
TEST DEBRANCHEZ L'EQUIPEMENT
g AVANT DE REPARER cal
\ - NORMAL ®
O DATA SET CONNECTOR & o o
A QY
\ 4

02143

Figure 1-4, Display Terminal Rear Panel
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SYSTEM/DISPLAY TERMlN’AI. INTERFACE

The display terminal has two interface connectors on the rear panel. The PERIPHERAL
CONNECTOR is used to connect either the impact printer or the nonimpact printer
to the terminal., The DATA SET CONNECTOR is used to connect the terminal to

the communication facility. Connector pin assignments for the peripheral connector
are shown in table 1-2, Pin assignments for the data set connector vary with the
type of communication facility being interfaced, either current loop or voltage
level. Pin assignments for voltage level channel connections are shown in table 1-3,
Pin assignments for current loop channels are much simpler and are described a

little later in this portion of the text,

The printer interface is compatible with RS=232-C and CCITT V.24 recommendations
for full- or half-duplex, asynchronous communication facilities, The purpose of

the printer interface is fo enable hardcopy records of communications to be produced
via a peripheral printer, In a manner similar to the display, only received informa-
tion is routed to the printer during full-duplex, online operation of the terminal;
while both received and transmitted information is routed to the printer during
half-duplex, online operation. Both the printer and the communication channel
baud rate selectors must be set for the same transfer rates.

TABLE 1-2, PERIPHERAL CONNECTOR PIN ASSIGNMENTS

NS;\:\\]BER canT EIA SIGNAL NAME ORIGIN

1 101 AA Protective Ground Printer/Terminal
2 —_ —_ Not Used —

3 104 BB Received Data Terminal

4 —_ — Not Used -_—

5 _ _ Not Used —_—

6 107 cc Data Set Ready (DSR) Terminal

7 102 AB A Signal Ground Pr%nter/Terminol
8 109 CF Received Line Signal Detector (CO) Terminol

9 - _— Not Used —_
21 —l- —1 NotIUsed —_

1-8 62957400 E



TABLE 1-3. VOLTAGE LEVEL CHANNEL INTERFACE
CONNECTOR PIN ASSIGNMENTS

Nomazr | CCTT | E1A SIGNAL NAME ORIGIN
1 - 101 AA Protective Ground Modem/Terminal
2 103 BA Transmitted Data Terminal
3 104 BB Received Data Modem
4 105 CA Request to Send (RTS) Terminal
5 106 CB Clear to Send (CTS) Modem
6 107 CcC Data Set Ready (DSR) Modem
7 102 AB Signal Ground Modem/Terminal
8 109 CF Received Line Signal Detector (CO) Modem
9 — —_— Not Used -

10 — — Not Used —

1 — - Secondary Request to Send (SRTS)* —

12 122 SCF | Secondary Received Line Signal Detector (SCO) | Not Used
13 121 SCB | Secondary Clear to Send (SCTS) Not Used
14 118 SBA | Secondary Transmitted Data Not Used
15 114 DB Transmission Signal Element Timing Not Used
16 119 SBB | Secondary Received Data "Not Used
17 115 DD Receiver Signal Element Timing Not Used
18 o —_ Not Used —

19 120 SCA | Secondary Request to Send (SRTS) Terminal
20 108.2 | CD Data Terminal Ready (DTR) Terminal
21 110 CG | Signal Quality Detector Not Used
22 125 CE Ring Indicator Not Used
23 111 CH 6afa Signal Rate Selector Terminal
24 113 DA Transmit Signal Element Timing Not Used
25 _ —_ Not Used —_

* Data set connector has pin 11 jumpered to pin 19.
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In local mode operation of the display terminal, keyed-in data is directed to both
the display screen and to the peripheral printer, regardless of the setting of the
half-duplex/full-duplex switch. Selection of local mode always disconnects the
transmit interface of the display terminal, while the receive interface may be
either maintained or disabled via switch conditioning within the terminal; see

CONSTANT DTR Switch description in the associated Operators Guide/Reference
Manual (see preface) or refer to section 5 of this manual.

The rear panel data set connector is used to interface voltage level terminals to a
voltage level communication facility, and current loop terminals to a current loop
communication facility. As indicated in table 1-3, terminals interfacing voltage
level communication facilities use RS-232-C/CCITT V,24~-compatible signals to
and from the data set connector, Current loop terminals use receive and transmit
circuits designed to interface a 20-milliampere current loop communication facility.
The data set connector pins used on current loop terminals vary with the type of
current loop facility being connected. Unipolar, half-duplex facilities use pin 2
for transmit data and pin 3 for receive data; unipolar, full-duplex facilities use
pin 2 for transmit data, pin 3 for receive data, and pin 7 as a common receive/
transmit channel ground.* Although all current loop terminals use the same trans-
mit and receive circuits, internal conditioning of terminals used on a half-duplex
current loop facility differs slightly from that of terminals used on a full-duplex
current loop facility (refer to facing-page description for Current Loop Transmit
and Receive Diagram in section 5).

With the exception of their different communication facility interfaces, voltage
level and current loop terminals operate in an identical manner.

NONIMPACT PRINTER

The nonimpact printer, see figure 1-5, operates as an output peripheral device in
conjunction with the display terminal. |t prints a maximum of 30 characters per
second (300 baud) in serial order, and checks for even character parity., A full
print line is 80 characters maximum, -

The printer cabinet contains the following major functional components; a print
mechanism, interface and control logic cards, and a power supply. The position
of these components within the printer cabinet is shown in figure 1-6.

* Where only 4-wire, full-duplex, current-loop communication facilities are
available, the separate receive and transmit channel grounds are tied together
for connection to pin 7 of the data set connector,
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Figure 1-5. Nonimpact Printer
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Figure 1-6. Nonimpact Printer Components
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Print Mechanism

The print mechanism consists of the electromechanical elements necessary to print
characters and to advance the roll-type heat=sensitive paper on which characters

are printed, Printing is done by a single printhead that consists of a set of heater
elements arranged in a 5- by 7-dot matrix. A character is printed by bringing the
printhead into contact with the heat-sensitive paper and quickly heating the matrix
elements necessary to reproduce the desired character, Multicopy records cannot

be made on this type of printer. The printer is capable of reproducing the 95
(including space) uppercase and lowercase characters and symbols listed in appendix A
of this manual. It responds to the following ASCIl control codes: backspace, line
feed, and carriage return,

Interface and Control Logic Cards

The interface and control logic cards contain circuits for interfacing the printer to
the display terminal and for controlling printer operation. The interface card
accepts serial outputs from the display terminal, assembles and decodes these outputs,
and directs them to the appropriate circuits (data outputs to the printhead and con-
trol outputs to the control logic). The control card provides timing and control
signals for all printer operations.

Power Supply

The nonimpact printer power supply is a single, removable assembly that provides
four regulated dc voltages: +5 V dc for all logic circuits, +16 V dc for the print
mechanism, +24 V dc for the print mechanism, and =24 V dc for the printer/terminal
inferface circuits. All outputs have overcurrent and overvoltage protection.

55-LINES PER MINUTE (LPM) IMPACT PRINTER

The 55-LPM impact printer, shown in figure 1-7, operates as a peripheral device

for the display terminal in lieu of the nonimpact printer, It prints characters in

serial order at speeds of up to 173 characters per second in a 60-Hz version or

180 characters per second in a 50-Hz version. It includes internal switches for
selecting 150, 300, 600, or 1200 baud data reception rates and for selecting either
odd or even parity checking of received codes. Although the impact printer has a
print line capacity of 132 characters, the use of line feed and carriage return

control codes can format a print line to match the display line format of 80 characters.

The printer cabinet contains a print mechanism, interface and control logic cards,

and a power supply. Figure 1-8 shows the location of these components within the
printer cabinet, and the following text briefly describes each component.
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Print Mechanism

The print mechanism consists of all electromechanical components necessary to print
characters and to move the paper forms on which characters are printed. The
mechanism uses standard, fan-folded, single or multicopy (up to five parts) paper
forms. The printhead of the mechanism consists of a set of impact pin elements
arranged in a vertical 1- by 7-dot matrix. This printhead prints one vertical column
at a time within a 7= by 7-dot character matrix, Printing is accomplished by
bringing the required pins into contact with an inked ribbon, which in turn transfers
the dot pattern to a paper form. Electric solenoids actuate the particular pins for
printing each portion of a desired character, which is determined by decoding the
signals received via the terminal-to-printer interface. The printer is capable of
reproducing the 95 (including space) uppercase and lowercase characters and
symbols listed in the appendix of this manual, and it responds to the following
ANSI control codes: carriage return, line feed, vertical tabulation, and form
feed, Other device control codes cause the printhead to space a character
position,

Interface and Control Logic Cards

With the exception of the printhead driver board, which is mounted on the print
mechanism, the logic chassis contains all the interface and control logic cards.
Each card is a separate module that is removable by releasing the holding cams at
each end of the card and withdrawing it from the logic chassis. Replacement is
done in a reverse manner, slide the cards into the proper position in the chassis
and set it to its connector via the holding cam levers. Logic circuits on these
cards perform terminal-to-printer interface, control and timing, character code
decoding and print mechanism control functions for the printer.

Power. Supply

The power supply in the printer consists of an ac input power transformer, a back-
plane rectifier board, and a dc regulator/power supply board. These components
are physically separated from one another, as shown in figure 1-8. The fransformer
converts either 60=Hz or 50-Hz ac input power to the following voltages: 13, 16,
24, and 28 V ac. The backplane board contains rectifiers for producing +12- and
+36-V dc power. The power supply board supplies regulated +5 V dc for the logic
circuits, and it also contains a =12-V dc rectifier/regulator to produce power for
use by the coniroller, character decoder, and interface circuits of the printer.
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70-LINES PER MINUTE (LPM) IMPACT PRINTER

The 70-LPM printer (figure 1-9) is a single~head, bidirectional printer. It has a
print rate of 70 lines per minute (50/60 Hz) and prints a full line of 132 (7- by
9~dot pattern) characters with a maximum short line print rate of 200 lines per
minute. The standard character pitch is 10 characters per inch with an operator-
selectable compressed pitch of 16,5 characters per inch, The printer has position
seeking capability for increased speed throughout.

The printer cabinet contains the following major functional components:

e Print mechanism
e Interface and control logic chassis

e Power supply

02860

Figure 1-9, 70-LPM Impact Printer
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Print Mechanism

The printhead consists of an operator-replaceable printhead. It prints bidirectionally;
that is, the printhead alternately prints a line in one direction and the following

line in the opposite direction with the printhead moving just far enough to accomplish
printing.

The printhead contains the print wires and solenoids necessary to perform a print
operation. As the printhead moves horizontally across the print station, the sole-
noids activate the print wires creating a series of dot patterns within a programmed
matrix. The pattern of these dots in the mairix forms the character.

Interface and Control Logic Chassis

The logic chassis is at the rear of the printer and houses all the printed-circuit
cards with the exception of the needle driver board assembly, vertical transducer
board assembly, horizontal transducer board assembly, and control panel assembly,
All boards in the logic chassis swing down to a horizontal position for easy removal,
To replace a board in the chassis, swing down each board as needed by releasing
two latches on either side of the board. When the board is horizontal, remove it
by removing four screws from the board frame.

Power Supply

Power to the printer enters as an input voltage o a transformer which steps down
the voltage to four ac output voltages. The four voltage outputs are: +30 V ac,
+55 V ac, and two separate +16 V ac. The four ac output voltages then enter the
power supply board where they are converted into six dc voltages. The dc distrib-
ution is initiated on the power supply board,

The six dc voltages include the following: +36 V dc, =36 Vdc, +5V de, -5V dc,
+12V dc, and =12 V dc, The +36 V dc and the =36 V dc supply power to the
vertical (paper motion) and horizontal (printhead transport) servo-linear power
amplifiers, which supply power to the drivehead transport and paper motion servo
motors; +36 V dc also provides power to the needle driver coils.,

The +12 V dc and -12 V dc power the servo-linear control circuits, The +5V dc
and -5 V dc power the controller circuits, The +5 V dc also supplies power to the
servo-digital control circuits,
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FEATURES SUMMARY

Following is a summary listing of display terminal features; some features listed have
been described earlier in this section and some are given here for the first time.

e Self-contained display unit with interface for connecting removable
keyboard module,

® 12-inch crt screen using an approximate 7.8-in by 5-in (198-m by 127-m)
raster area,

e Nonglare crt screen,
e 24 display lines of 80 characters per line.

e Character refresh memory capable of holding all character codes recog-
nizable by the terminal.

e Display character refresh rate of either 50 or 60 Hz (power line input
frequency) for flicker-free viewing.

e Blinking cursor to mark position of next character entry,

e Highlight feature, permitting operator to display selected data fields
either at reduced intensity or blinking.

e Capability of positioning cursor anywhere on display area via keyboard
inputs.

e Audible notification at 73rd character position that end of line is
approaching.

° Capablllfy of recognizing and generating 128 discrete codes: 95 alpha-
numeric codes and 33 conirol codes.

o Alphanumeric and control character codes that correspond with those
recommended by ANSI,

e Modular keyboard assembly interconnected to display unit via single
interface cable.

o 80-key keyboard with 67-key main cluster and 13-key numeric entry

cluster.

o 82-Key Typewriter Keyboard with a 68-key main cluster and 14 key
‘numeric entry cluster.

e Cursor controls: up, down, left, right, and home .,

e Typamatic Keys — When the key is pressed and held, the repeat feature
is activated without having to press the Repeat Key (82-key keyboard

only).
e Nonglare keycaps on all keyboard keys.

62957400 E / 1-17



e Keyboard access to all 33 ANSI control codes.

e Keyboard carries all controls and indicators normally used by the operator
during display terminal operation.

e 3-character buffer for keyed-in data to prevent typing-burst errors,
e Operator selection of the following via the keyboard:
— Online or local mode (offline) operation of the display terminal.,
— Choice of routing keyed-in data to the communication channel only,
to the display and printer only, or to the display, printer, and
~ communication channel .
— Choice of any two of the following communication line baud rates in
addition to a preset 300 baud rate: 110, 150, 200, 600, 1200, 1800,
2400, 4800, or 9600,

— Odd, even, or no word parity .

— Page or scroll mode operation of displayed data entered via the
keyboard.

— Use of either 96~ or 64-character, alphanumeric, ANSI code sets for
keyed-in data.

e Keyboard control of display functions including cursor positioning, reset
cursor, clear screen, line clear, or highlight .

e Display terminal available with either voltage level communication
facility interface or with current loop interface.

e 50-Hz terminals with FT Z-approved shielding.
e Rear panel connector for attaching either nonimpact printer for quiet
terminal operation or impact printers for producing up to 5-part multi-

copy forms.

e Rear panel tests for facilitating display terminal test and checkout
procedures,

EQUIPMENT CHARACTERISTICS

The following paragraphs describe the environmental, electrical, and physical
characteristics for the display terminal, the nonimpact printer, and the impact
printers,
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ENVIRONMENTAL REQUIREMENTS

All of the display terminal equipments have the following environmental requirements,

e Operating

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

Temperature Change: 18°F/h (10°C/h)

Relative Humidity: 20 to 80% - no:condensation

Humidity Change: 10%/h

Altitude from Sea Level: =980 to +9850 ft (-300 to +3000 m)

e Nonoperating

Temperature: =14°F to +122°F (~10°C to +50°C)
Temperature Change: 27°F/h (15°C/h)

Relative Humidity: 10 to 90% - no condensation

Humidity Change: 10%/h

Altitude from Sea Level: =980 to +9850 ft (-300 to +3000 m)

DISPLAY TERMINAL-ELECTRICAL

The display terminal has the following electrical power requirements,

e 120 Vac, 60 Hz, at 1.0 A, nominal
e 220/240 V ac, 50 Hz, ot 0.55 A, nominal

The display terminal requires 90 W of power. Heat dissiplation is approximately
332 Btu/h.

NONIMPACT PRINTER-ELECTRICAL

The nonimpact printer has the following electrical power requirements.

104 to 127 V ac single-phase, 59.0 to 60,6 Hz, 2.0 A
or

198 to 242 V ac single-phase, 49.0 to 50.5 Hz, 1.3 A
216 to 264 V ac single-phase, 49,0 to 50,5 Hz, 1.3 A

The nonimpact printer requires 100 W of power. Heat dissipation is approximately
341 Btu/H.
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55-LPM IMPACT PRINTER — ELECTRICAL

The 55-LPM impact printer has the following electrical power requirements.
104 to 127 V ac single-phase, 59.0to 60.6 Hz, 4,2 A
or
198 to 268 V ac single-phase, 49.0to 50,5 Hz, 2,1 A

Power use of this printer is 250 W and heat dissipation is 854 Btu/h.

70-LPM IMPACT CHARACTER PRINTER — ELECTRICAL

The 70-LPM impact character printer has the following electrical power requirements:
59 to 60.6 Hz, single-phase, 2.8 A
49 to 50.5 Hz, single-phase, 1.5 A

with tap selectable ranges:

Nominal V ac Voltage Range (V ac)
100 90 to 107
120 104 to 127
200 180 to 213
220 , 198 to 235
230 : 207 to 246
240 216 to 257
260 234 to 278

Power use of the printer is 243 W operating and heat dissipation is 829 Btu/h.

DISPLAY TERMINAL — PHYSICAL

The display terminal has the following dimensions and mass with the keyboard
attached, see figure 1-10,

Height: 15.2 in (386.1 mm)
Width: 21,7 in (551.2 mm)
Depth: 20,5 in (520.7 mm)
Mass: 51 1b (23.1 kg)
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Figure 1-10, Display Terminal Dimensions

NONIMPACT PRINTER—PHYSICAL
The nonimpact printer has the following dimensions and mass, see figure 1-11,

Height: 5.9 in (149.,9 mm)
Width: 17.6 in (447 .1 mm)
Depth: 15,9 in (403 .9 mm)
Mass: 30 Ib (13,6 kg) approximately
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ENSIONS . O1759.,

Figure 1-12, S5-LPpm Impgcet Printer Dimensions
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70-LPM IMPACT PRINTER — PHYSICAL

The 70-LPM printer (figure 1-13) has the fo"owing dimensions and mass .

Height: 13.5 in (342,90 mm)
Width: 28.75 in (730,25 mm)
Depth: 17.3 in (439 .42 mm)

Weight: 98 Ib (44.5 kg)

13.5 in
342.9 mm

N\

730.25mm 439.42 mm ‘
\ / VALUES GIVEN ARE
MAXIMUM DIMENSIONS ozsg0-1

Figure 1-13. 70-LPM Impact Printer Dimensions
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OPERATION 2

This section title page is included to maintain format continuity and compatibility
with other manuals of this type. See the Operators Guide/Reference Manual
referred to in the preface of this manual for information on operating the terminal.
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INSTALLATION AND CHECKOUT 3

This section title page is included to maintain format continuity and compatibility
with other manuals of this type. The appendix of the associated Operators Guide/
Reference Manual (see preface) contains installation information for this terminal,

and section 6, Maintenance, of this manual contains checkout information for the
terminal.
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THEORY OF OPERATION 4
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The schematic, logic and timing diagrams in section 5 of this manual provide
sufficient information for a technician with proper test equipment to identify and
correct problems arising from individual circuit or component malfunctions,

Section 4 describes the functional theory of the modular assemblies comprising the
keyboard display terminal. Additionally, it provides an overview of each assembly
comprising the terminal fo assist in diagnosing a malfunction to a particular component
or part,

The display terminal consists of five functional assemblies: 1) keyboard assembly,
2) video display assembly, 3) logic module assembly, 4) rear panel assembly,
and 5) power supply assembly. Figure 4-1 is a functional block diagram of the
display terminal. In addition to describing the functional theory of the five
principal assemblies of the display terminal, this section also provides descriptions
for miscellaneous components that are field-replaceable and a description of the
nonimpact printer, The functional theory of the impact printer is described in the
reference and field-service manual for the impact printer (see preface for publi-
cation number and ordering information).

) CTRCT T

) 1
l REFRESH REFRESH PCBOARD || viDEO
t LOGIC MEMORY | | pisPLAY
| i
! rs-232-C/ | |
KEYBOARD | i TIMING —| catTv.es |
ASSEMBLY | AND INTERFACE |
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| CONTROL |
i Losic OR i
: CURRENT i
! LOOP .
I INTERFACE* | |
| HIGHLIGHT |
i LoGIC * i
; PERIPHERAL | |
! CHANNEL i
! : TO/FROM
O - | COMMUNICATION
FACILITY
. v POWER REAR
*|F INSTALLED SUPPLY . PANEL
| T0
PERIPHERAL
02250 PRINTER
Figure 4-1. Functional Block Diagram of Display Terminal
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KEYBOARD ASSEMBLY

Figure 4-2 shows the component parts of the keyboard module. As noted previously,
the keyboard provides the terminal operator/display terminal interface, and con-
sequently, the interface to the system of which the terminal is a part. Via the
keyboard, the operator controls the operating modes and parameters of the terminal
and keys in data for transmission to the central processing unit (CPU),

01795-3

Figure 4-2, Keyboard Module
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With the exception of the SHIFT, SHIFT LOCK, CONTROL, REPEAT and BREAK
keys, pressing any key on the keyboard enables a seven-bit code to pass fo the key-
board interface.* This code then transfers to the control-logic PC board where it is
identified and acted upon accordingly (for example, transmit and display, transmit
only, control). All code—encoding keys on the keyboard feature N-key rollover,
which means that pressing a key enables the transfer of its code to the keyboard
interface, regardless of the state of other keys on the keyboard., For example, even
if two keys are pressed and held down, pressing a third key will pass the code asso-
ciated with the third key to the interface.

The SHIFT, SHIFT LOCK, and CONTROL keys do not generate a code, they

modify key codes, The SHIFT and the SHIFT LOCK keys modify key codes in the
same manner by permitting access to the second (or uppercase) level of keyboard
codes. The CONTROL key allows access to the third (or control level) of keyboard
codes, Figures and tables in the appendix of this manual list the codes and symbols
associated with each key. Pressing the REPEAT key and holding it down while a
data key is pressed and held, permits the code associated with the data key to repeat
approximately 15 times per second until the REPEAT key is released. The BREAK
key, while not a code-generating key, does pass a signal to the keyboard interface.
Pressing the BREAK key causes the Break signal line to remain high (logical 1) for

as long as the key is held down,

Table 4-1 shows the keyboard interface signal line assignments. A high level
(logical 1) signal on the interface is defined as being between +2.4 and +5.25 V dc.
A low level (logical 0) signal on the interface is defined as being between -0.5

and +0.4 V dc. All signals from the keyboard interface, except those coming in
from the keyboard toggle switches, are electronically buffered and are not subject

to switch-contact bounce. All keyboard power comes from the power supply
assembly via the keyboard/display interface cable. The voltages supplied are
+5,0+0.25 Vdc and =12 +£ 0.60 V dc. The following paragraphs describe the on/
off states of the interface signal lines,

The CO signal line carries a Carrier On signal from the terminal communication
channel interface to the keyboard CO indicator. When this line is low, the indi-
cator lights; when high, the indicator is extinguished.

The Page signal goes high when the PAGE key on the keyboard is pressed. This

enables the page mode operation of the display screen. When this signal is low
(PAGE key up), scroll mode operation of the display screen is enabled.

* The 96/64 and PAGE keys are actually switches and the CO key is actually an

indicator,
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TABLE 4-1., KEYBOARD INTERFACE SIGNAL LINES

PIN SIGNAL PIN SIGNAL
1 co 14 High Rate
2 Page 15 Low Rate
é Data 26 | 16 - Odd Parity
4 Data 29 ‘ 17 ' Even Parity
5 Data 24 18 Signal Ground
6 Data 23 19 Open
7 Data 22 20 Frame Ground
8 Data 2! 21 Open
9 Data 20 2 Open
10 Data Ready 23 +5Vdc ‘
11 Online/Local 24 ~ Signal Ground
12 Full/Half Duplex 25  -'|2 Vde
13 Break Shell Frame Ground

A high level on a Data 2% signal line equals a set bit, while a low level on a Data
2% signal line equals the absence of a bit, or logical 0.

The Data Ready signal line switches from a normally high-level condition to a low-
level condition for between 8 to 20 microseconds to inform the display logic that
new data is on the Data 2% signal lines and is ready to be read.

The Online/Local signal line goes high when the ON LINE/LOCAL keyboard switch
is in the ON LINE position; it goes low when the switch is in the LOCAL position,

The Full Duplex/HaIf Duplex signal line goes high when the FULL DUP/HALF DUP
keyboard switch is in the FULL DUP position; it goes low when the switch is in the
HALF DUP position.

The Break signal line goes high when the BREAK keyboard key is pressed and it
remains high until the key is released, at which time it goes low. ‘

The High Rate signal line goes low when the HIGH RATE/300/LOW RATE keyboard

switch is in the HIGH RATE position; it goes high when the sw1tch is in either the
300 or the LOW RATE position.
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The Low Rate signal goes low when the HIGH RATE/300/LOW RATE keyboard
switch is in the LOW RATE position; it goes high when the switch is in either the
300 or the HIGH RATE position,

The Odd Parity signal line goes low when the ODD PAR/NO/EVEN PAR keyboard
switch is in the ODD PAR position; it goes high when the switch is in either the
NO or the EVEN PAR position.

The Even Parity signal line goes low when the ODD PAR/NO/EVEN PAR keyboard
switch is in the EVEN PAR position; it goes high when the switch is in either the
NO or the ODD PAR position.

VIDEO DISPLAY ASSEMBLY

The video display assembly (monitor) enables monitoring of electronically encoded
information, The monitor receives fixed-rate horizontal and vertical sync inputs
from the control logic counters, and the video (blank and unblank) signals are not
modulated onto the sync pulses. The video signal inputs to the monitor come from
the symbol generator and read/write memory (refresh memory) circuits on the logic
module PC board. This method of separating the video and sync signals to the
monitor nearly eliminates vertical roll and horizontal tearing of displayed images.

The monitor receives only an unregulated +23-V dc input from the power supply
module. From this voltage input, the monitor produces all of the other voltages,
including the 12-kV anode voltage necessary for operation of the crt. The principal
subassemblies of the video display assembly are shown in figure 4-3, These sub-
assemblies are the crt, the vertical choke, the monitor PC board, the +15-V
regulator assembly, the crt yoke assembly and crt cap, and the high-voltage trans-
former. Following are brief descriptions of each of these subassemblies.

CATHODE-RAY TUBE (CRT)

The crt is a standard 12~inch display tube which uses a P4 white phosphor screen
and a bonded, nonglare faceplate. The crt is a replaceable item and procedures
for removing and replacing it are included in section 6.

VERTICAL CHOKE

The vertical choke is connected in series with the vertical yoke coil; it suppresses
oscillations in the vertical output circuit to provide a linear vertical sweep motion
of the crt electron beam. Procedures for replacing the vertical choke are included
in section 6.
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TRANSFORMER

01877-3

Figure 4-3. Location of Video Display Subassemblies

MONITOR PC BOARD

The monitor PC board contains the horizontal and vertical sync and amplifier
circuits for controlling the sweep of the electron beam across and up and down the
crt screen, |t also carries the video amplifier circuits that control blanking and
unblanking of the beam. The sync circuits incorporate a feature that shuts off the
high voltage (12 kV) upon loss of either the horizontal or vertical sync pulses.
Adjustment procedures for vertical height and linearity, and for contrast and focus
conirols mounted on the monitor PC board are included in section 6 of this manual,
as are procedures for removing and replacing the PC board. A schematic of this
PC board is included in section 5, The PC board also has a +5-V dc regulator
circuit on it for producing a regulated +5 V dc from the +15-V dc output of the

~ +15-V regulator assembly. "
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+15-V DC REGULATOR ASSEMBLY

The +15-V dc regulator assembly is the large heat sink and regulator circuits
mounted on the left rear side of the display unit. The regulator circuit consists of

a +15-V dc regulator and a pass transistor, each mounted in a round metal package
(TO-3 type). Figure 4-4 shows the mounting location of the regulator assembly on
the video monitor chassis and the location of the pass transistor and regulator circuit
on the heat sink,

The regulator assembly accepts an unregulated +23-V dc input from the power supply
module and converts it to a regulated +15-V dc output for use by the monitor PC
board., The +15-V output splits to furnish power to two locations on the monitor

PC board. One output furnishes +15 V tfo circuits using this power level directly,
while the second supplies a +5-V dc regulator ¢ircuit to produce a regulated

+5-V dc output, Refer to the Noncomposite Video Display Electronics Schematic
Diagram and the +15-V Regulator Assembly Schematic Diagram insection 5 of this
manual for circuit details. Section 6 of this manual contains the procedures for
checking the regulator assembly and for replacing it if necessary.

PASS TRANSISTOR

REGULATOR

01964-1

Figure 4-4, +15-V dc Regulator Assembly
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- CRT YOKE AND CRT CAP

The crt yoke provides horizontal and vertical deflection of the crt electron beam

so that the beam sweeps the screen properly. This is accomplished by applying the
horizontal and vertical amplifier outputs to the horizontal and vertical deflection
coils in the yoke assembly. The yoke assembly is not expected to fail unless
physically damaged but since that possibility does exist, replacement and adjust-
ment procedures for the yoke assembly are included in section 6. The yoke also

has some small permanent magnets affixed to it. These magnets are used to minimize
geometric distortion of the video display. Section é also contains procedures for
installing these magnets on a new yoke assembly to minimize the effects of geometric
distortion. :

HIGH-VOLTAGE TRANSFORMER |

The high-voltage transformer produces all high dc voltages (=190, +45, +465, and
+12 kV dc) used within the video display assembly by boosting the output of the
horizontal amplifier. The secondary of the transformer is tapped at various points
so that outputs can be rectified and used in the high voltage portions of the monitor
PC board electronics,

WARNING

Never touch or attempt foreplace the high volt-
age transformer while power is applied to the
terminal.

LOGIC MODULE ASSEMBLY |

The logic module assembly is the heart of the display terminal in that it carries the
bulk of the electronic circuits for the terminal, Figure 4=5 shows the location of

the PC board within the terminal and figure 4-6 is a detailed block diagram of the
circuits mounted on the PC board. The following text describes the general functions
of the circuits on the logic PC board. Logic and timing diagrams for these circuits
are included in section 5.

The function of the phase-lock loop circuit is to lock vertical sync timing for the
video display to the frequency of the ac input power. The circuit accomplishes this
by comparing the output of the vertical sync circuit with the frequency of the ac
input power, and then adjusting the output of a 14,5962-MHz oscillator slightly
upward or downward, as necessary, to maintain optimal synchronization.
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LOGIC MODULE ASSEMBLY
PC BOARD

01977-3

Figure 4-5, Location of Logic Module Assembly PC Board in Display Terminal

The output of the 14,5962-MHz oscillator is a 68.51-ns clock pulse (center fre-
quency), which corresponds to one display dot time. Each character space consists
of nine horizontal dot times; seven are displayable and two are used for spacing
between characters. Because a display line can consist of 80 characters, there are
9 x 80 (720) dot times per horizontal display line (49.33 ps) During this 49,33 ps
time period, the electron beam of the crt moves from the left side of the screen to
the right side. To begin a new dot line, the beam must move back to the left side
of the screen. This movement of the beam takes 198 dot times, or 13,56 ps since
nothing has to display during this horizontal retrace time. One complete cycle of
the beam from left to right and back is called a scan line and this scan line

takes 49.33 ps plus 13.56 ps, or 62,89 ps to complete,

Vertically, a character has ten dot positions, nine are displayable and one is used
for spacing between horizontal scan lines and for cursor display. This means that
it requires 240 scan lines to complete a page of 24 character lines. This, in turn,
takes 15.09 ms, or 240 scan lines times 62.89 ps per scan line. To complete an
entire display frame cycle, the electron beam of the crt must move from its final
display position at the bottom of the display screen up to the upper left corner of
the screen, The time allotted for this movement of the beam to occur in a 60-Hz
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terminal is 1,57 ms, Total cycle time for one complete display frame on a 60-Hz

terminal is, therefore, 15.09 ms plus 1,57 ms, or 16.66 ms. Timing for 50-Hz

terminals is essentially the same, except that time allotted for moving the beam of

the crt from its final display position up to the upper left corner of the screen is

4.91 ms., This means that a 50-Hz terminal has a display frame time of 20 ms,
“rather than the 16,66-ms frame time of the 60-Hz terminal.

During the time that the electron beam is scanning a display screen, its position
must be tracked so that it can be determined what the beam is supposed to be doing
at any given dot position on the screen, The circuits shown in figure 4-6 track the
motion of the beam via the horizontal and vertical scan counters, and control the
presentation of character information on the screen by presenting the crt with video
blank and unblank signals at the appropriate dot positions,

Other circuits shown in figure 4-6 are used to control where, when, and how video
information is displayed on the crt screen. Since display information may originate
from either the keyboard or the communication channel, control circuits are pro-
vided to multiplex display information into the refresh memory. Information from
the memory must be converted into video blank and unblank signals for each dot
position on the screen, and cursor-positioning control inputs from either the key-
board or the communication channel must be monitored and acted upon to move the
cursor to any desired character position on the screen. All keyboard and internal
control switch positions are monitored by the control logic so that the display reacts
in accordance with the selected operating parameters of the terminal.

In addition, the logic module PC board has UART (universal asynchronous receiver/
transmitter) circuitry to assemble serial communication channel data into parallel
words for use within the terminal, and to serialize keyboard data from the terminal
for transmission on the communication channel. Circuits are also provided for either
a current loop or an RS-232-C communication channel interface and for an RS-232-C
peripheral printer interface. Refer to Miscellaneous Terminal Components heading
for information regarding the logic module/modem interface adapters, which allow
the modem interface to be interconnected with RS-232-C/CCITT V.24 compatible
devices, that are available.

REAR PANEL ASSEMBLY

Figure 4-7 indicates the location of the rear panel assembly on the display terminal
and shows the external layout. The panel mounts the peripheral printer and com-
munication facility interface connectors, the TEST/NORMAL switch, and the ac
eniry panel housing. The ac entry panel housing is the entry point for ac power to
the terminal, and it contains circuit breaker CB1 and a radio frequency interference
(RFI) filter. On 50-Hz, 220-/240-V ac terminals, connector CP2 (coming out of
the ac entry panel housing internally), is the connector having the LOW and

'~ NORMAL wire connectors for matching the ac input power (nominal 220 V or

240 V) to the power requirements of the display terminal (see AC/DC Power Inter-
connect Diagram in section 5 for details).

62957400 H ‘ 4-11



PRIMARY CIRCUIT BREAKER
COUP CIRCUIT PRIMAIRE

TO AVOID ELECTRIC SHOCK, @

DISCONNECT EQUIPMENT FROM POWER

SOURCE BEFORE SERVICING

@ AFIN D'EVITER TOUT DANGER,

T DEBRANCHEZ L EQUIPEMENT
AVANT DE REPARER - h
\ NORMAL ® ]
| DATA SET CONNECTOR @ o o
0 Pt

02143

“w / ’
Or80L-1

Fngre 4-7. Terminal Rear Panel Location and Layout

Circuit breaker CB1 and the RFI filter are the only field replaceable components on
the rear panel assembly. Procedures for replacing these two items are included in
section 6 of this manual.

POWER SUPPLY ASSEMBLY

Figure 4-8 shows the top and front views (relative to front of display) of the power
supply and figure 4-9 shows its mounting location within the display unit. The
power supply receives its ac input power via CP2 and distributes dc voltages to the
keyboard, video assembly, and logic module assembly via HJ2, Output voltages
from HJ2 are as follows: '

HJ2 Pin No. Output
1 19V ac at 0.1 A, maximum
2 Not used
3 +23 Vdcat 1.5 A, maximum
4 through 6 Ground
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R4

7 +12 Vdc at 0.2 A, maximum

8and 9 Ground
10 =12V dc at 0.2 A, maximum
11 and 12 +5V at 6.0 A combined, maximum

N S

N4

o

An ac input circuit breaker, CB1, is located on the rear panel of the display ter-
minal and is rated at 3.0 A for 115-V ac terminals or 2,0A for 220/240-V ac

terminals,
cP2
SAFETY GROUND 7,
S 5%
% ‘//\ 4
o O

62957400 A
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Figure 4-8, Top and Front Views of Power Supply Module
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Figure 4-9. Location of Power Supply in Display Terminal

AC input power enters the ac entry panel at the rear of the display terminal and is
‘coupled to the power supply via cable connectors CJ2/CP2, Jumper connections
on CJ2 are used to match input line voltage to the primary of the power supply
transformer,

. AC Input Voltage Line Input to CJ2 Jumpers on CJ2
115 Pins 1 and 2 Pins 1to3and 2to 5
220 (Low) Pins 1 and 4* Pin2to 3
240 (Normal) Pins 1 and 6* Pin2to3

* Check AC/DC Power Interconnect Diagram in section 5 for internal connection
of 220 V ac (low) or 240 V (normal) inputs.
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NONIMPACT PRINTER

The nonimpact printer is a serial-input, R$-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 — printhead moves down, contacts the paper, and
printhead elements heat to print the selected character, After printing,
the printhead moves back off the paper to the next column for printing
(see appendix A for characters and control code listing).

e Backspace — printhead moves one column to the left.

e Line Feed — paper advances either one or two lines, depending on
setting of Line Spacing switch.

e Carriage Return — printhead returns to left margin of paper. Printer
does an automatic carriage return and line feed after reaching print
column 80.

Figure 4-10 shows the various subassemblies of the nonimpact printer, Maintenance
philosophy for the printer power supply is to replace it entirely upon failure; the
four regulated outputs of the printer power supply (+5, +16, +24, and -24 V dc)
should measure within +5 percent of their nominal output level. The following
paragraphs discuss the functional theory of the logic and interface circuits of the
printer as related to operation of the print mechanism.,

POWER SUPPLY
(WITH SHIELD/COVER)

DS
3

INTERFACE
LOGIC CARD

CONTROL
LOGIC CARD

02203

Figure 4-10, Nonimpact Printer Subassemblies
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Interface connectors, power connectors, fuse holder wiring, and internal cable
routing for the nonimpact printer are identified in figure 4-11, The replaceable
power supply is shown in relation to the connectors near the rear panel of the printer
cabinet, For the pin assignments of the RS-232-C interface connector, refer to
section 1 and the table for the Peripheral Connector Pin Assignments, The J5 con-
nector shown in the diagram is not used in this subsystem application.

POWER SUPPLY
P2 CONNECTOR
000
AN oD
/ O .
@ 00G0000

J1 CONNECTOR

_

1370 EoSESteasesesens) O] }A
CONNECTOR M #n-—f—l‘-r-‘ .
(TO PRINTER) R

, J5 CONNECTOR

J4 CONNECTOR (IC, CURRENT LOOP)
TO 115-V ac P3 CONNECTOR (RS-232-C) PRINTER
FUSE HOLDER PRINTER INTERFACE
TO 115~V ac.
) INTERFACE
LINE CORD 02635

Figure 4-11. Nonimpacf Printer Wiring Harness

Figure 4-12 is a functional block diagram of the printer components and figure 4-13
shows the location of various print mechanism components. Refer to this latter

figure to locate components as they are described in the following text. As shown

in figure 4-12, serial input data enters a serial-to-parallel converter. When the
converter receives the Stop bit of an input word, the word shifts to decoder/encoder
logic and a Start pulse starts the command logic. Parity error checking is also done
during the Stop bit time, and if an error is detected, an error code goes to the
decoder/encoder in lieu of the data word code and the Start pulse starts the command
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Figure 4-12. Nonimpact Printer Block Diagram
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Figure 4-13. Nonimpact Printer Print~Mechanism Assembly
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logic. The decoder/encoder indicates the type of operation (print or control) to be
performed to the command logic. Once an operation starts, the Busy signal rises
‘and remains high until the operation is complete (about 32 ms).

A character-print operation activates the timing logic via a Counter Enable signal;
the timing logic, in turn, first energizes the platen solenoid with a Platen Drive
- signal and then begins moving the printhead down toward the platen., Figure 4-14
shows the timing for a character print operation. As the printhead contacts the
paper and moves it against the platen, the timing logic turns on the Print Time line,
which in turn enables the decoder/encoder to pass character code information to
the print element driver®&ircuits. The printhead compensating circuit also energizes
at this time to complete the printhead element circuit. The printhead compensating
“circuit controls the heating of the printhead heater elements relative to the printing
speed. The elements specified by the input character code then heat up to transfer
a dot-matrix representation of the desired character to the heat-sensitive paper.
Timing logic then terminates the Print Time and Platen Drive signals, and the print-
head moves back from the platen as the platen solenoid spring is released. As an

’ L. ONE CHARACTER ONE CHARACTER
PERIOD ‘PERIOD
DATA = - ’ : l
(INPUT) <:|l‘—llll'1*n_§l’1"l]lll.l
« b 1121314151617 P I&|5H!112]314/516;7IPI&]
, - -
» 17}
START | F I_I
- ]
PLATEN l
DRIVE
r~—15-16 ms |
PRINT :
TIME
felomse |4 ms

HEAD LATERAL
MOVEMENT

!

, I

. T

MOVE ! I
TIME . j t4ms

I

I

|

-t

RESET ’ :

02654
Figure 4-14, Nonimpact Printer Character Print Timing
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indication that printing is complete, timing logic causes the Acknowledge signal
line to go low. During the time the printhead is returning to its start position, the
timing logic generates a Move Time pulse. The Move Time pulse activates the
printhead motor-control logic, which in turn causes the printhead stepping motor to
move the printhead to the next character position. When this operation is complete,
the timing logic issues a Reset pulse to the command logic to reset the command
logic in preparation for the next operation. As the command logic resets, the Busy
signal-drops.

A backspace operation is much the same as a character-print operation, except that
a backspace code does not enable the heating of any print elements and causes
printhead motor-control logic and the printhead stepping motor to move the print-
head back one space.

Line feed operations are also similar to the preceding two operations, but differ in

the following manner. The line-feed operation blocks both printing and printhead
movement by inhibiting all outputs from the timing logic except the Reset and
Acknowledge signals. The line-feed code raises a Line Feed signal from the command
logic to activate the line-feed motor-control logic and line-feed stepping motor in
lieu of the printhead control circuits. The line-feed stepping motor advances paper
either one or two lines, depending upon the setting of the line-spacing switch.

Figure 4-16 shows the timing for a line-feed operation. The end-of-line photo-
transistor initiates a line-feed/carriage-return operation if the printhead attempts

to move past the 80th character position of a print line. The start-of-line photo-
transistor is used to terminate either the automatic line-feed/carriage-return operation
or a code-input-initiated carriage-return operation.

A receive carriage-return code, performs only a carriage-return operation and does
not automatically line-feed the print mechanism; this occurs in the following manner.
The decoder decodes a carriage-return operation and specifies that type of operation
to the command logic, which started as the carriage-return code shifted into the
decoder. The command logic, in turn, generates a Carriage Return signal to the
printhead motor-control logic, which moves the printhead in reverse via the print-
head stepping motor until the start-of-line phototransistor senses the printhead and
stops the carriage-return operation. The command logic holds the Busy signal high
for a short time after the printhead has returned to the left margin (column 1 or
start-of-line) to ensure that the printhead is stable and ready to accept the next
print-character command. Figure 4-16 shows the timing for a carriage-return operation.
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Figure 4-16. Nonimpact Printer Carriage Return Operation Timing
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IMPACT PRINTER

Functional theory of the impact printer is included in the Matrix Printer Reference
and Field Service Manual, so theory of operation information for the impact printer
is not repeated in this manual. Refer to preface of this manual for the publication
number of the Matrix Printer Reference and Field Service Manual and for ordering
information,

MISCELLANEOUS TERMINAL COMPONENTS

Miscellaneous field~replaceable components of the display terminal include the
following items: the Sonalert (audible alarm), the intensity control and cable
assembly, the intensity control knob, and a small, plastic support post for the
keyboard display logic module assembly. Section 6 of this manual includes pro-
cedures for removing and replacing all of the items within the crt portion of that
section,

Logic module/modem interface adapters 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 Voltage Level
Channel Interface Connector Pin Assignments table, of Section 1. 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:
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e Bell Data Set Model 113A interconnection-adapter cable (part
number 61407806) makes all connections of the interface signals (as
listed in the Voltage Level Channel Interface Connector Pin Assignments
table, Section 1) except for pins 8 and 20 that connect Data Set Ready
to the Carrier On signal.

e Anderson Jacobson Acoustic Coupler, Model ADAC 1200 interconnection-
adapter cable (part number 61407807) will connect all interface signals
(as shown in the Voltage Level Channel Interface Connector Pin Assign-
ments table, Section 1) except pins 11 and 19 that connect Secondary
Request to Send signal. '

e Anderson Jacobson Acoustic Coupler Model ADAC 242 interconnection-
adapter cable (part number 61407808) is used and all the interface signal
connections in the Voltage Level Channel Interface Connector Pin
Assignments table, Section 1 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 4-17.

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 4-17,

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 Britian.

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 the Parts Data section of this manual for the adapter cables matrix and the
adapter cables wire lists,
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PART A

PIN NOX PIN NO.
I PROTECTIVE GROUND I
2  TRANSMIT DATA TRANSMIT DATA 2
3 RECEIVE DATA X RECEIVE DATA 3
4 RTS RTS 4
5  CTS CTS 5
6  DSR DSR 6
7 SIGNAL GROUND \ SIGNAL GROUND 7
8 €O \ co 8

20  DTR DTR 20

19  SRTS SRTS 19

2  SCO X scCo 2
PART B

PIN NO¥ PIN NO.
I PROTECTIVE GROUND I
2  TRANSMIT DATA TRANSMIT DATA 2
3 RECEIVE DATA x RECEIVE DATA 3
4 RIS _RTIS 4
5 CTS cTS 5
6 DOSR DSR. 6
7 SIGNAL GROUND 7
8 CO co

20 DTR DTR 20

*¥ALL OTHER PINS (REFER TO THE VOLTAGE LEVEL CHANNEL INTERFACE
CONNECTOR PIN ASSIGNMENTS TABLE IN SECTION 1) PIN TO PIN
027i8-2

Figure 4-17. Interface Connection Routing of Back-to-Back Adapter Cables
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DIAGRAMS 5

Section 5 contains logic diagrams, timing diagrams, schematics, ac/dc power
distribution diagrams, signal interconnection diagrams, and block diagrams for the
display terminal. Diagrams of a similar nature for the impact and nonimpact printers
are included in their respective maintenance manuals (see preface). Information on
how to interpret the logic diagrams precedes, and is part of, the logic diagram set.
Information on the operation of individual logic chips may be found in the Key to
Logic Symbology for Terminal Equipment Manual (see preface). Additionally, the
logic set includes facing-page logic descriptions that describe the functions of the
circuits depicted on each logic diagram,

The title block of each logic diagram contains the following information:
LOGIC DRAWING SET7

CONTROL DATA CODE IDENT DWG NO / REV
—— READ/WRITE GATES 15920 | G | 62191400
Gross 00 Isuser
2 I 1 j
DIAGRAM NUMBER 01784

In the diagrams that follow, the logic drawing set number refers to the entire set of
diagrams while the diagram cross-reference number identifies the specific diagram,
The cross-reference number is the only reference term that can appear on the inputs
and outputs of the circuitry to indicate that the source or destination of the signal
is found internally on another diagram of this logic set. Lack of a cross-reference
number on an input or an output line indicates that this line comes from or goes to
an external location (one that is not part of this logic set).

The logic module assembly PC board of the display terminal has a number of test
points that have been brought to the board edge for ease of access. These test points
are grouped as TP1 (near the upper front edge of the installed PC board) and TP2
(near the lower rear edge of the installed PC board). Test signals available at these
two test points are shown on the logic module assembly PC board logic diagrams and
are also listed here for easy reference. Table 5-1 gives the test point pin number,
the diagram on which the test point is depicted in parentheses, the test signal name,
and a brief description of the test signal.
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TABLE 5-1. LOGIC MODULE ASSEMBLY TEST POINT DATA

TEST POINT SIGNAL NAME SIGNAL DESCRIPTION

TP1-1 (115) +BAUD SEL 3 Used in conjunction with TP1-2, TP1-3 and TP1-7

TP1-2 (115) +BAUD SEL 2 to externally select an operating baud rate. See

TP1-3 (115) +BAUD SEL 1 facing page description for diagram 115,

TP1-4 Not Used :

TP1-5 (100) -DISABLE MAIN OSC Grounding (logical 0) this test point disables the
: main oscillator.

TP1-6 Not used

TP1-7 (115) +BAUD SEL 4 See TP1-1, TP1-2, and TP1-3, preceding.

TP1-8 (110) +BAUD CLOCK Square wave clock signal equal to 16 times the

selected baud rate. -
TP1-9 (100) +MAIN OSC Nominal 14,5962-MHz oscillator signal on which

TP1-10 (110)
TP1-11 (110)
TP1-12 (110)

TP2-1 (105)

TP2-2
TP2-3
TP2-4 (102)

TP2-5
TP2-6 (100)
TP2-7 (100)

TP2-8 (105)

TP2-9 (100)

TP2-10 (100)
TP2-11 (105)

TP2-12 (112)

-DISABLE BAUD OSC
-DISABLE BAUD CLOCK

+BAUD OSC

+COMP

Not Used
Not Used
+CHARACTER DOTS

Not Used
-HORZ LOAD

~(T8+T2)

+CURSOR COMP

-VERT LOAD

+ENABLE SCAN

+X COMP

+LST LN COMP

main timing is based.

Grounding (logical 0) this test point disables the
baud oscillator.

Grounding (logical 0) this test point disables the
baud clock. _
Square-wave-output oscillator operating at
6.745 MHz and used to derive communication
baud rates.

A positive pulse indicating coincidence of the
23 through 20 counts of the cursor and hori-
zontal counters; the signal is a component of
the +X COMP signal.

Positive 70-ns pulses corresponding with unblank
signals from the logic module assembly to the
video display assembly.,

Negative 600-ns pulse that occurs every 63 ps;
used for horizontal control.

Negative 70-ns pulse occurring at either T8
(read memory operations) or T2 (write memory
or cursor movement operations).

Positive 630-ps pulse occurring every 16,66 ms
(60-Hz terminals) or 20 ms (50-Hz terminals);
indicates match of horizontal and vertical
counters with X and Y cursor counters.,
Negative 63-ys pulse occurring every 16,66 ms
(60-Hz terminals) or 20 ms (50-Hz terminals);
used for vertical control,

Positive 63-ns pulse occurring every 63 ps

for timing control,

Positive 600-ns pulse indicating match of hori~
zontal and X cursor counters and occurring
every 63 ps. :

Positive signal indicating match of last-line and
Y cursor counters when in scroll mode.
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NOTES

FOR LOGIC CHIP INFORMATION SEE DWG. 82297000 (KEY TO SYMBOLS).
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GENERAL LOGIC SYMBOL INFORMATION

INTEGRATED CIRCUIT LOGIC SYMBOL

L «@—— LOGIC FUNCTION IDENTIFIER
140 «@—— ELEMENT TYPE
B4A «@—— PACKAGE LOCATION ON BOARD

(PHYSICAL LOCATION CODE)

TAGGING INFORMATION

o (y——UY

140

T L G — 7T}

L ELEMENT PIN NUMBER

POLARITY INDICATOR

SIGNAL DEF INITION
BOAKD CONNECTOR
/_ PIN NUMBER

LL_.'_“AE___))_a_a_ 348 A8-8

!

GENERAL P.C. BOARD INFORMATION

REV

EACH PRINTED CIRCUIT BOARD, UNDER IDEAL CONDITIONS. WOULD BE
REPRESENTED ON ONE SHEET. HOWEVER, DUE TO THE LARGE NUMBER OF
CIRCUITS LOCATED ON SOME BOARDS. MULTIPLE SHEETS WAY BE REQUIRED
THE BOARD TYPE IS LISTED AT THE BOTTOM OF EACH DIAGRAM SHEET. THE
BOARD LOCATION WITHIN THE LOGIC CHASSIS MAY ALSO ACCOMPANY THE
BOARD TYPE. EACH SYNBOL ON THE DIAGRAM REPRESENTS A PORTION OF
AN INTEGRATED CIRCUIT, THE ENTIRE INTEGRATED CIRCUIT OR A DISCRETE
COMPONENT ~ EACH SYNBOL REFLECTS THE LOGIC FUNCTION IDENTIFIER.
ELEMENT OR COMPONENT TYPE. AND THE ELEMENT OR COMPONENT LOCATION
ON THE BOARD. COMPONENT LOCATION IS DEFINED BY AN ALPHANUMERIC
MATRIX DEPENDING ON THE TYPE OF PRINTED CIRCUIT BOARD USED ~ FOR
INFORMATION ON THE COMPONENT OR ELEMENT TYPES USED IN THIS LOGIC
SET, REFER TO KEY TO LOGIC SYMBOLOGY MANUAL. CDC PUBLICATION
NUMBER 82172400

QUALIFYING SYMBOLS

L = AND
1=0R
1 = INVERTER
X—Y = X(INPUTS) DECODED OR
ENCODED TO Y(OUTPUTS)
X/Y = X(INPUT LEVEL) CONVERTED

DWG NO

62200824

C

CODE IDENT

15920

1 L BOARD CONNECTOR PIN NUMBER
BOARD LOCATION IN LOGIC CHASSIS

SIGNAL ORIGIN

CROSS REFERENCE SHEET NUMBER

ON BOARD, OFF SHEET TAGGING

SIGNAL DESTINATION
BOARD CONNECTOR PIN NUMBER
BOARD LOCATION IN LOGIC CHASSIS
CROSS REFERENCE SHEET NUMBER

IN A LOGIC DIAGRAM SET HAVING MORE THAN ONE SHEET. A HEXAGON |S USED TO INDICATE THAT THE SIGNAL

IS COMING FROM,

LOGIC SET HAS BEEN PRECEDED BY A *‘+'' (INDICATING AN ACTIVE HI) OR A **-*°

OR GOING TO. ANOTHER SHEET OF THE SAME BOARD.

(NOTE:

EACH SIGNAL NAME IN THIS

(INDICATING AN ACTIVE LD)).

§—*READ @ gg: 004 D +READ "
$—IRIE 5 oos

C.R._SHT. 004

C.R._SHT. 008

004 (D +READ "
004 . “WRITE "

C.R._SHT. 008

ON SHEET TAGGING

TNE SWALL CIRCLES WITH ALPHA CHARACTERS INSIDE ARE USED TO
SHOW A SIGNAL PATH WITHOUT ACTUALLY RUNNING A LINE FROM ONE

POINT TO ANOTHER.

A CIRCLE WITH AN ARROW POINTING AWAY FROM

IT IS THE SIGNAL ORIGIN. IN DIRECT LINE WITH THE ORIGIN ARROW,
ANOTHER CIRCLE IS DRAWN WITH AN ARROW POINTING TOWARD IT, THIS
IS THE SIGNAL DESTINATION.

RESISTOR MODULES

REFERENCE DESIGNATION NO.
(ENTIRE MODULE)

REFERENCE DESIGNATION NO.
(INDIVIDUAL RESISTOR)

VALUE
LOCATION OF RESISTOR
+5Y | MODULE ON THE BOARD

R4B. 47K, A10

2 «—— MODULE PIN NO

~ _VOLTAGE LEVELS

1. ANALOG OR NON-LOGIC LEVELS

2. NON-STANDARD LOGIC LEVEL

. 3. LOGIC LEVELS

DTL LOGIC OPERATION

HIGH (LOGICAL 1) = +2.6 TO +5.0 VOLTS
LOW (LOGICAL 0) = 0.0 TO +0.45 VOLTS
SWITCHING POINT = +1.1 TO +1.9 VOLTS

TTL LOGIC OPERATION

HIGH (LOGICAL 1) = +2.8 T0 +5.0 VOLTS
LOW (LOGICAL 0) = 0.0V 70 +0.45 VOLTS
SWITCHING POINT = + 85V TO +1.8 VOLTS

SWITCH MODULES

—0/0—

$2-1,84
LOCATION OF SWITCH
MODULE ON THE BOARD
SWITCH POSITION ON MODULE

REFERENCE DESIGNATION NO
(ENTIRE MODULE)

TO Y(OUTPUT LEVEL)

ELEMENT |DENTIFIERS

meo o vewor
140 . . . .. 7400
L) I 7410
43 ... 1440
146 . .. .. 7404
148 . . . .. 7402
149 . .. .. 7486
189 . . ... 74157
20 .. ... 7406
21 ... .. 7408
218 . . . .. 7432
240 . .. .. 9024
507 . . . .. 7442
508 . .. .. 74153
521 . . . .. 74164
541 ... .. 74165
ser ... .. MC1489
943 . . ... 1414

KEY TO SYMBOLS
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DIAGRAM 100
MAIN TIMING, HORIZONTAL SCAN, AND VERTICAL COUNTERS

This diagram, from bottom to top, shows the main timing, horizontal scan, and vertical counters. Reference the timing
diagram on sheet Z0 of this logic set during the following description of the logic on diagram 100, ‘

MAIN TIMING COUNTER — When power is turned on, the =PWR RST signal goes low, which resets all of the
counters and sets Main Timing start flip-flop (L5B). As the ~PWR RST signal returns high, the 14,596-MHz + MAIN
OSC clock pulses begin toggling L5B and M5. The set output of L5B (+ T@) loads the M5 shift register, and then L5B
clears as the + MAIN OSC clock pulses shift the main timing pulse through the shift register to produce main timing
clock pulses +T1 through +T8. These clock pulses are each 68.51 ns in duration, and it takes 616,6 ns for one com-
plete pass through the counter. The +T8 output of M5 reenables L5B for setting and the sequence repeats, providing
continuous +Tf through + T8 main timing pulses. These main timing pulses each correspond with a dot time on the
display screen (see Timing Diagram, sheet 20 of this logic set).’

HORIZONTAL COUNTER — The horizontal counter consists of counter circuits L4 and L3, A -(T8 + T2) clock
signal toggles the horizontal counter. This clock signal is used because refresh memory write operations take longer
than read operations. The normal T@ through T8 clock cycle is therefore extended from T@ through T2 of the next
clock cycle for write (key-in or receive ) operations. Although the horizontal counter is a divide-by-256 counter, it
never reaches a full count. A horizontal control ROM, shown on diagram 101, monitors the = HORZ 27 through 20
outputs of the horizontal counter and causes a ~-HORZ LOAD pulse to reload the horizontal counter on count 101
(+HORZ 26.25.22.20 = 1). Each count of the horizontal counter corresponds with one 9-dot horizontal character
scan time. Eighty of the 102 counts (2 through 81) correspond with the display of character dots as the crt electron
beam sweeps from left to right across the screen, and 22 of the counts (82 through 101, and 0 and 1) correspond with
horizontal retrace and settling time for the beam before it begins a new horizontal scan. Gate N3C out of the hori-
zontal counter NANDs the + HORZ 26, + HORZ 24 and +T4 clock signals to produce a -(HORZ 26.24)signal. This
signal sets a write disable flip-flop to prevent write access to refresh memory during horizontal retrace time

(diagram 101).

SCAN COUNTER — The scan counter is a 4-bit decade counter (L2) that is enabled by the +ENABLE SCAN signal
(count 84 of horizontal counter via horizontal control ROM), and is toggled by the -(T8 + T2) clock signal. The
+SCAN 23 through 20 outputs of the counter provide timing for the vertical control ROM (diagram 101) and for the
character generator ROM (diagram 102), The scan counter counts 10 scan lines (counts 0 through 9), and then out-
puts an enable to the vertical counter via pin 15 to increment the vertical (display line) counter. The scan counter .
also produces a + SCAN 10 signal by ANDing its + SCAN 23 and 20 outputs. This signal is used to increment the
vertical address counter (diagram 101) and to control cursor displays (diagram 102). '

Upon completion of an entire raster scan, including vertical retrace time, the vertical control ROM (diagram 101)
drops the =VERT LOAD signal line low for 62.89 ps. This enables the VERT LOAD signal to NAND with the ENABLE
SCAN signal and reload the scan the vertical counters simultaneously (see timing diagrams on sheets 20, 21, and 22
of this logic set).

VERTICAL COUNTER — The vertical counter consists of counter circuit L1 and flip-flop L5A, The tenth count of
the scan counter enables the vertical counter while the (T8 + T2) clock signals advance it. The vertical counter
increments once for every ten counts of the scan counter, and thereby tracks the display line count. Completion of
a vertical scan count occurs when the -VERT 23.24 signal line goes low fo indicate the 24th display line has just
been completed, The -VERT 23.24 signal enables the vertical control ROM (diagram 101), which in turn provides
vertical retrace control signals. :

In addition to going to the vertical control ROM, outputs from the vertical counter go to the vertical address counter

(diagram 101) and the request to send RTS) control logic (diagram 114), See the timing diagrams on sheets 20, 21,
and 22 of this logic set.
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DIAGRAM 101
HORIZONTAL AND VERTICAL CONTROL, VERTICAL
ADDRESS COUNTER, AND READ/WRITE CONTROL

This diagram depicts the horizontal and vertical control logic (ROMs M2 and M3 and register M4), the vertical
address counter (counter M1, flip-flop P2B flip~flop P5B and other associated gates), and the read/write control logic
(flip~flops P5A, N5A and N5B, and other associated gates).

VERTICAL. CONTROL ROM — The vertical control ROM monitors outputs from the vertical and scan counters and
from the +50/~60-Hz switch {diagram 112) fo produce vertical retrace timing signals. The ROM is enabled during
vertical retrace time by the =VERT 23.2 signal from the vertical counter (diagram 100). Since vertical retrace

timing for 50- and 60-Hz terminals vary, the +50/=-60-Hz signal determines which retrace timing signals are accessed.
Basically, the sequence is as follows: 1) the ROM is enabled as -VERT 23.2% goes low, 2) this immediately drops
the +VERT UNBLK signal to blank the display screen during vertical retrace, 3) the vertical sync pulse occurs,

4) the -VERT LOAD signal drops low to reload the vertical and scan counters (diagram 100), and 5) this latter action
disables the vertical control ROM because the =VERT 2°+2% signal returns high as the counters reload. The -(T8 + T2)
clock signal toggles register M4 to ensure proper timing of the horizontal and vertical sync and unblank signals. See
the timing diagrams on sheets 21 and 22 of this logic set for timing details.

HORIZONTAL CONTROL ROM — This ROM is always enabled to track the output of the horizontal counter
(diagram 100). |t provides control of the + HORZ UNBLK (+ MEMORY ACCESS), +HORZ SYNC, -HORZ LOAD, and
+ENABLE SCAN signals as shown on the horizontal refresh and memory timing diagram (sheet 20 of this logic set). :
The +HORZ UNBLK (+ MEMORY ACCESS) signal is high from counts 2 through 81 of the counter; the + ENABLE SCAN
signal pulses high at count 84; the +HORZ SYNC signal pulses high for counts 85 and 86; and the -HORZ LOAD signal
drops low to restart the horizontal counter clock cycle at count 101,

VERTICAL ADDRESS COUNTER — The vertical address counter, P2B, tracks the vertical position of the electron
beam on the crt screen and provides information for displaying the cursor.in the correct position for. addressing refresh
memory. This counter normally (page mode) counts, along with the vertical counter L5A (diagram 100), up through
count 23, The -(T8 + T2) clock signal toggles both counters, and both are enabled for counting by essentially the
same signals (+ENABLE SCAN and +SCAN 10). At count 23, gates N1A and RIB enable the vertical address counter
to reload via gates P1B, and P3A and R1B the next time gate N3A from the horizontal control ROM is made. At the
same time this occurs, the =VERT 23.24 signal line goes low disabling gate N3A while vertical retrace occurs. When
vertical refrace is complete, the vertical counter (diagram 100) resets, reenabling the circuit to the vertical address
counter via gate N3A and the horizontal control ROM,

The vertical address counter may also be advanced via gate N3B when the display is operating in scroll mode. When
scroll mode is selected, the +LST LN COMP signal comes up to enable gate N3B whenever the cursor moves into the
display line designated as the last line. Initially, the last line is display line 24; however, each time the display is
scrolled, the last line count wraps around. That is, display line 24 moves to position 23 and display line 1 wraps
around to position 24 as a blank line awaiting data entry, Gate N3B is enabled when the cursor is in the last line
(+LST LN COMP = 1), a scroll command causes +INC Y to go high, and the horizontal position of the beam is one
position past the X cursor compare point [+(X COMP + 1) = 1]. . Incrementing the vertical position count when the
cursor is in the last display line in scroll mode also advances the vertical address counter (memory address control)
count ahead of the vertical counter (electron beam position control). This occurs when the vertical address

counter is advanced once via gate N3B and then once via gate N3A, This double advance effectively wraps address-
ing of the display lines around so that the vertical address counter follows the last line counter; display line 1 now
becomes display line 24, line 24 becomes line 23, etc. Each time the display is scrolled, this double advance

takes place until the original 24th display line becomes the 1st display line. The next advance scrolls line 24 off
the screen at the top and moves the 1st line back into its original 1st line position, The original line 24 then appears
in display position 24 as a blank line awaiting further data entries and scroll commands,

READ/WRITE CONTROL — Read/write control logic controls the reading of information from and the writing of
information into refresh memory. The write and read memory timing diagrams on sheets 21 and 22 of this logic set
indicate the signal sequences for the read/write control logic. Basically, memory is always enabled for reading
because the +READ/~-WRITE signal line is normally high, Write memory can only occur when:

1) Data is received or keyed in — +RCV ACT + KYBD ACT) signal is high, and

2) A horizontal retrace is not occurring — flip-flop P5A is clear.
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DIAGRAM 102
MEMORY OUTPUT LATCH, CHARACTER GENERATOR, VIDEO SERIALIZER,

BLINK COUNTER, DISPLAY CURSOR FLIP-FLOP

Diagram 102 depicts the logic for the following items: 1) memory output latch E3 and F3, 2) character generator G6,
3) video serializer E6, 4) blink counter A7, 5) display cursor flip-flop P2A, 6) inhibit display flip-flops A6B and AbA,
and 7) highlight control circuit E10, and flip-flops C10A and C10B.

MEMORY OUTPUT LATCH — The 4~bit latches, E3 and F3, receive seven bits (+MEM 2% through 20) of character
code information from memory bank A (diagram 106) or memory bank B (diagram 107). Each memory is accessed by
alternating HORZ 29 clock signals: +HORZ 29 accesses memory A and ~-HORZ 20 accesses memory B. The -(T8 + T2)
clock signal loads the latches with character code information from the appropriate memory (memory A = characters 1,
3,5 ...79 and memory B = characters 2, 4, 6 ... 80) once every character-line clock cycle (see memory timing,
sheet 22), The character information loaded into the latches is then applied to character generator Gé and highlight
control ROM E10 circuits. Latch F3 also latches the +CUR COMP signal. This signal occurs when the count of the
horizontal counter (diagram 100) matches that of the X cursor counter (diagram 113) and the count of the vertical
address counter (diagram 101) matches that of the Y cursor counter (diagram 103).

CHARACTER GENERATOR — The character generator is @ ROM that converts character code and scan line inputs into
7 bits of dot information. This enables formation of dot pattern characters on a 7- by 9-dot character matrix during
successive, vertically incremented horizontal scans of a display line. The combination of a scan line and a character
code input generates the 7 dots required for composing one horizontal character scan. Nine scans are then required

to compose an entire character area; the 10th scan line is used for displaying the cursor. The dot patterns generated

by the character generator pass to a video serializer, which serializes the dot codes before sending them to the video
display circuits.

VIDEO SERIALIZER — The video serializer accepts 7-bit inputs from the character generator each -(T8 + T2) clock
cycle. Loaded with each 7 bits of dot information are a leading and a trailing blank bit (logical 0). These blank bits
enable 2-dot spacing between adjacent horizontal character displays. Once loaded, the serializer shifts out a character
dot on each -@A clock pulse. The +@A clock pulses AND with the output of the serializer to produce either a blank or
an unblank signal to the video driver (diagram 103). Notice that the -(T8 + T2) clock signal, which loads the video
serializer, can be blocked by Inhibit Display flip-flops A6A and A6B.

BLINK COUNTER AND DISPLAY CURSOR FLIP-FLOP — The blink counter divides the frequency of the ~VERT SYNC
signal by 16 to provide blink capabilities for the cursor display and for the blink highlight feature of the display. The
blink counter alternately enables and disables the Display Cursor flip-flop for 8 display pages. The +CUR COMP and
+SCAN 10 signals coincide every raster scan to provide a set input to the Display Cursor flip-flop. If the flip~flop is
enabled by the blink counter, it sets on the next -(T8 + T2) clock pulse. As it sets, the ~DISPLAY CURSOR FF

signal line goes low to enable the cursor display. The integrity of cursor display timing and character display timing is
maintained in the following manner: on the 1st (T8 + T2) clock signal the +CUR COMP rises; the next -(T8 + T2) clock
signal latches the +CUR COMP signal just before it drops; the 3rd =(T8 + T2) clock pulses sets the Display Cursor flip-flop
and enables display of the cursor at the same time a new character code is being latched (+CUR COMP from F3-15 goes
to 0); the 4th (T8 + T2) clock signal clears the Display Cursor flip~flop so that the cursor display only lasts one character
scan time.

INHIBIT DISPLAY FLIP-FLOPS — Flip-flops A6A and A6B are both Inhibit Display flip-flops. When data is being
written into refresh memory (+MUX CUR goes high), both A6B and AéA direct set as the -MUX CUR signal drops low on

a T2 clock pulse. Two T2 clock pulses after the Mux Cursor flip-flop sets (diagram 101) flip~flop AéB clears and permits
AG6A to clear on the next T2 clock pulse. When either A6B or AGA is set, it blocks the shifting of character dots out of
the video serializer. This is done for a few character times to prevent spurious dot patterns from appearing on the display
screen when the cursor is multiplexed to a new location in memory (write memory operation).

During highlight commands (keyboard control key functions), flip-flop A6A sets for one character time as the control
character is decoded to prevent the display of the control code symbol associated with the control code.
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DIAGRAM 102 (CONTD)

HIGHLIGHT CONTROL CIRCUIT — The 4- by 256-bit ROM at location E10 implements the highlight features of the
display by decoding the following control codes: initiate low intensity (SO or 01ég), initiate blink (ETB or 027g), and
end highlight (Sl or 017g). To do this, the E10 ROM monitors all of the codes out of memory (+MEM 26 through 20).
In addition, it also monitors the output of Blink Control flip-flop C10A. The output of blink counter A7 toggles the
Blink Control flip~flop so that the flip-flop cycles on and off about twice a second.

The Blink Control flip-flop is only used in conjunction with the initiate blink control code (ETB or 027g). While this
code is applied to the input of memory E10 and the Blink Control flip-flop is set, output pins 10 and 11 of E10 go low:
10 to inhibit the display of the symbol for the ETB code and 11 to initiate reduced intensity (set flip-flop C10B). C10B
remains set either until the end of the scan line when the tMEMORY ACCESS and +HORZ UNBLK drop to reset it, or
until the highlight control memory detects an end highlight code (SI or 017g) within the same scan line. Detection of
the end highlight code causes pin 12 of E10 to go low and enable flip-flop C10B for clearing on the next +T2 clock
pulse. The Blink Control flip-flop (C10A) remains set for 16 pages and then clears for 16 pages so that input pin 15 to
memory E10 goes low. During the 16 pages when E10-15 is low, output pin 11 remains high, C10B does not set, and
display dots appear at normal brightness. Alternately enabling and disabling low intensity scans approximately once
every 16 pages causes displayed characters within the highlight field to appear as blink characters.

The initiate reduced intensity code (SO or 0168) has a similar effect, with the exception that the state of the Blink
Control flip-flop is disregarded. The highlight field appears as a steady reduced intensity field rather than as a
blinking field.

Either the occurrence of the cursor display scan (SCAN 10 = 1), or the selection of internal test mode (TEST = 1)
disables the highlight control memory. This enables normal cursor display throughout a highlight field, and in the
case of test-mode selection, it permits display of the symbols associated with the highlight control codes.
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~ DIAGRAM 103
Y CURSOR COUNTER AND MUX, AND VIDEO DRIVER CIRCUIT

Diagram 103 depicts the logic for the Y cursor multiplexer (mux—G3, G2 and H2), the Y cursor counter (J2 and flip-flop
R2B), and the video driver circuit (Q1/B7), near the bottom of the diagram.

Y CURSOR COUNTER AND MUX — The Y cursor counter tracks the vertical position of the cursor on the display screen.
To do this, the counter can either increment or decrement its count to follow keyboard or receive codes that increment or
decrement the vertical position of the cursor within the range of display lines 1 through 24 (counter counts 0 through 23).
Additionally, the counter can be loaded from the Y cursor mux. This permits it to load the count of the last-line counter
for the reset-to~home operation when the display is operating in scroll mode, or to load the Y position portion of X/Y
positioning commands when the display is operating in page mode.

The ~EN Y CUR CTR and the ~-LOAD CUR CTR signals from the Y cursor control memory determine whether the counter
is enabled for counting (increment or decrement) or for loading from the mux. The enable and load counter signals
cannot occur simultaneously, although the same clock time [+(X COMP + 1) and T3] clocks either occurrence. During
enable counter operations, the state of the =-INC Y signal determines whether the counter increments (<INC Y = 0) or
decrements (<INC Y = 1). During enable counter operations, the Y mux becomes part of the counter when the carry
from counter J2, pin 15, goes high: J2 increments at the maximum count or decrements at the minimum count. This
permits flip-flop R2B to set or clear, as appropriate, when tracking the cursor position during enable counter operations.

During load counter operations, the ~LOAD Y CUR CTR signal (from diagram 113) goes low to enable loading the
counter, while the +PAGE/-SCROLL, -RST Y, and -Y POS signals determine what information muxes into the counter.
Although the mux is a 4-input type, only three sets of inputs normally pass through the mux: the write inputs (pins 5
and 11), the last-line inputs (pins 4 and 12), and the clear cursor/set cursor and increment/decrement Y inputs (pins 6
and 10). Input pins 3 and 13 (both grounded) should not be muxed because the all-0s combination of +PAGE/-SCROLL,
-RST Y and =Y POS signals necessary to mux pins 3 and 13 is illegal; that is, Y positioning commands are blocked in
scroll mode (see diagram 115). The loading of write inputs from the mux into the counter is associated with Y positioning
commands (-Y POS = 0), while the loading of last-line inputs is associated with reset Y and scroll mode commands
(~-RST Y and +PAGE/~-SCROLL = 0). Other combinations of mux control inputs gate either ~CLR CUR 212 and

+(INC Y + DECY) signals or =SET CUR 212 gnd +(INC Y + DEC Y) signals from the mux to the counter. Operations
like increment Y at maximum Y cause the ~CLR CUR 212 signal to go low, while decrement Y at minimum Y cause the
-SET CUR 212 signal to go low. '

VIDEO DRIVER CIRCUIT — Video driver Q1 turns on momentarily as +CHAR UNBLK signals (dot pulses) enable NAND
gate B5A during horizontal and vertical unblank times. The video output signal then passes to the video amplifier circuit
on the video display assembly where it blanks or unblanks the electron beam as necessary to produce dot pattern characters
on the crt screen. The video driver also receives Display Cursor signal inputs, via NAND gate C6A, to implement display
of the cursor on the crt screen.

The ~-REDUCED INTENSITY signal to Q1 comes from the highlight control logic (diagram 102). |t shifts the base bias of

Q1 when it goes low, producing a smaller output signal from the video driver circuit. This, in turn, decreases the
intensity of the characters displayed on the crt screen,
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DIAGRAM 104
CURSOR FUNCTION DECODE, CURSOR POSITION DECODE, LAST LINE COUNTER

Diagram 104 depicts the logic for the cursor function decode circuit (memory G4), the cursor position decode circuit
(coders J1 and J5, register G5 and associated gates), and the last-line counter circuit (counter H1, flup-fiop R2A
and associated gotes)

CURSOR FUNCTION DECODE CIRCUIT — The data decode circuit on diagram 109 monitors keyboard and receive
data inputs, and if it detects a display control character code, it gates the cursor function decode circuit by causing
the -EN DECODE signal to go low. The cursor function decode circuit monitors 4 write bits (+WRITE 24 and-22
through 20) and the +EN AUTO LF signal to determine what control code is being received and what outputs to enable.
Input codes to which the cursor function decode circuit responds are as follows (the auto line feed bit only affects the
carriage return function):

Keys ‘ANSI Mnemonic Memory Input Function Output

AWRITE 24 22 2! 20

CONTROL plds G BEL 0 1 1 1 |Soundaudible alarm

- BS 0 0O O O |Decrement X
LINE FEED | 0 0 1 0 |IncrementY
CARRIAGE RETURN CR 0 1 0 1 |ResetX, orReset X and increment Y

if auto line feed bit is set

CONTROL plus U or — NAK ' 1 _1' 0 1 |Increment X
CONTROL plus V SYN 1 1 1 0| Lineclear
CONTROL plus X or CLEAR CAN 1 0 0 0| Clear, reset X, and reset Y
CONTROL plus Y or RESET EM 1 1 0 0 1 |ResetXand resetY
CONTROL plus Z or | SUB 1 0 1 0 |DecrementY

Because there are nine function outputs poss:ble and only eight oulputs available from the cursor function decode circuit,
the bell, clear, and line clear outputs require further decoding via gates N8C and M9C on this diagram and gates J10B
and P8C on diagram 108,

CURSOR POSITION DECODE CIRCUIT — The cursor position decode circuit uses two BCD-to~decimal decoders

(J1 and J5) to track the outputs of the X and Y cursor counters (diograms 113 and 103). Decoding the outputs of

these two counters enables monitoring of the minimum and maximum counts. Clock pulse +T7 loads the resulting
-Min/-Max X/Y signals into register G5, which passes them to their respective X or Y cursor control memory circuits
(diagram 113). The cursor position decode circuit also enables a +BEEP signal (audible alarm) as the cursor moves from
character position 72 to character position 73 on the display screen.

LAST-LINE COUNTER CIRCUIT — The last-line counter circuit tracks the display line designated as the last line
when the terminal is operating in scroll mode. A clear operation sets the Clear 1 flip-flop (diagram 108), causing
the ~CLR 1 signal to go low and the +CLR 1 signal to go high. These two signals load the last-line counter with a
count of 23 (display line 24), which is always the display line designated as the last line when initializing the logic
(power-on clear or CLEAR Key). Each time the display screen is scrolled, the ~-SCROLL ADD signal goes low to
advance the last-line counter, and the last display line acquires a new designation (0, 1, 2 ... 23). When count 23
of the last=line counter is reached, a complete scroll cycle has occurred and gate N1B enables the counter for
resetting to 0 the next time the =SCROLL ADD signal goes low. Outputs from the last-line counter circuit go to the
last-line comparator circuit (diagram 112) and to the Y cursor mux and counter circuits (diagram 103).
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DIAGRAM 105
UART, X COMPARE, CURSOR COMPARE

Diagram 105 shows the logic for the UART, the X compare, and the cursor compare circuits.

UART — The UART is a universal, asynchronous, receiver/transmitter LS| circuit. It can simultaneously receive
parallel data inputs, disassemble them, and transmit them as asynchronous serial data outputs, and receive asynchronous
serial data inputs, assemble them, and gate them out as parallel data words. Additionally, it can add start, parity
(even or odd), and stop bits to its transmit, serial-data outputs, and can check received serial data for word format and
parity errors. Following is a list of the UART pin assignments for this application.

Pins 1 through 3 provide the required power and signal ground inputs to the UART.

Pin 4 (Enbl Revr Rgtr) is normally low to gate outputs from Rewr Rgtr pins 6 through 12, but goes high to block the
receiver register outputs when either a word format error (frammg error indicated by missing stop bit) or a parity error

occurs in a received word.

Pins 6 through 12 (Revr Rgtr) are the receiver register output pins; they pass received words to the write~memory
multiplexer and data-decode circuits (diagram 109).

Pin 13 (Parity Err) goes high to indicate a parity error ina received data word.

Pin 14 (Frame Err) goes high to indicate a framing error (format error) if a received word does not end with a stop bit
(mark or logical l bit).

Pin 16 (Enbl Status Rgtrs) is tied low to enable status outputs from pins 13, 14, 19, and 22 (parity’ error, frammg error,
receiver register full, and transmit holding register empty).

Pin 17 (Revr Clk + 16) accepts a receive clock signal that is 16 times the actual bit rate of received data inputs.

Pin 18 (Reset Rcvr Rgtr Full) goes low to reset pin 19 (Revr Rgfr Full) when the receive register is not full; pin 19 goes
high when the receive register is full.

Pin 20 (Ser Rcvr Data) receives serial data inputs; reception starts with a high-to~low (marking to spacing) transition
on this line.

Pin 21 (Reset) goes high to reset the UART when a master reset occurs.

Pin 22 (Bfr Rgtr Empty) goes high when transmit Holding register is empfy.

Pin 23 (Load Bfr Rgtr) goes low to ioad data on pins 26 through 33 into the UART transmit buffer regisfer.
Pin 24 (Xmir Shf-Rgtr Empty) goes high to indicate transmit shift register is empty.

Pin 25 (Ser Xmtr Data) is the output pin for serial transmit datq; it is high when no dafa is being transmitted and shifts
low (start bit) to indicate the start of transmission.

Pins 26 through 33 receive parallel data inputs from the keyboard (7 bits) and the mark or space select bit, which is
active when even or odd parity bit generation is not selected.

Pin 34 (Load Mode Rgtr) is tied high to permit addition of control and parity bits to the parallel, transmit data inputs.
Pin 35 (Enbl Parity) is low to enable parity bit generation and checking, and is high to disable these functions.

Pin 36 (Sel Stop Bit) goes high when the display terminal is operating at 110 baud transmission rate tfo enable two stop
bits to be added to transmitted words; it is low to enable only one stop bit at all other baud rates.
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DIAGRAM 105 (CONTD)

Pins 37 and 38 (Sel Wd Lg) are connected so as to enable eight data bits per transmitted word when no parity is selected
(see pin 33, preceding) or to enable seven data bits and a parity bit per transmitted word when parity check/generation
is enabled (see pin 35, preceding).

Pin 39 (Sel Parity Even/Odd) is high to select even parity checking and generation when these functions are enabled
(see pin 35, preceding), and low to select odd parity checking and generation.

Pin 40 (Xmtr Clk) receives a clock signal that is 16 times the actual bit rate of transmitted data (see also pin.17,
preceding).

X COMPARE — The X compare circuit issues a +X COMP signal when the counts of the horizontal counter
(diagram 100) and the X cursor counter (diagram 113) are equal to one another. This equality indicates that the
horizontal position of the electron beam as it sweeps the crt screen matches the horizontal location of the cursor on
the crt screen.

CURSOR COMPARE — The cursor compare circuit consists of the X compare circuit described preceding and of a
circuit that issues a +CURSOR COMP signal when the counts of the vertical address counter (diagram 101) and the

Y cursor counter (diagram 103) are equal to one another. The +X COMP signal ANDs with the +CURSOR COMP
signal to produce a +CUR COMP signal each time the crt beam sweeps the actual position of the character immediately
at the cursor position on the display screen.
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DIAGRAMS 106 AND 107
MEMORY BANK A AND MEMORY BANK B

Memory bank A and B each consist of seven 1024- by 1-bit random-access, read/write memory circuits connected in
parallel to produce a 1024- by 7-bit memory. The two banks therefore have a capacity of 2048 seven-bn' words. Both
banks use common address, read/write select (+READ/-WRITE), and write-data (+WRITE 26 fhrough 2 )slgnal input
lines. Each bank, however, uses a separate bank select signal (A =+HORZ 20 and B = -HORZ 20) and separate read
data lines (+MEM 26 ‘through 20), which are ORed into the 7-bit, memory output latch register (diagram 102).

The common address bits fo each bank simultaneously address the same memory locations; however, the bank select
signals alternately enable each memory bank so that bank A receives (write) or furnishes (read) all even characters
(0, 2, 4, . . . 78) and bank B receives or furnishes all odd characters (1, 3, 5, . . . 79) in a display line.

The combination of horizontal counter signals (diagram 100) and address signals from the memory address converter
(diagram 109) encbles binary addressing of 960 of the 1024 possible memory locations in each memory bank. The two
banks, therefore, provide a total of 1920 seven-bit memory locations that corresponds with the 1920-character capacity
of the display screen (24 lines of 80 characters per line).

Reading or writing from or info memory is determined by the state of the +READ/-WRITE signal line from the read/write
control circuit (diagram 101). When the read/write signal line is high, the memory is enabled for reading information,
and when the read/write signal line is low, the memory is enabled for receiving write information. The read/write

signal line is normally high and only goes low when a write operation (keyboard entries or receive information) occurs.
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DIAGRAM 108
CLEAR CONTROL, RECEIVE, AND KEYBOARD CONTROL

The upper third of this diagram shows the receive and keyboard control logic; the middle third shows the clear control
logic, and the lower third shows the power-on reset logic.

RECEIVE AND KEYBOARD CONTROL LOGIC — The receive and keyboard control logic consists of flip-flops G8A
(receive active), H9B (strobe) and H9A (keyboard active), and of the gates associated with these flip-flops. The
following text describes how these flip-flops interact to enable gating of receive data or keyboard data inputs.

The Receive Active flip-flop, direct sets via G8A~1 as the display terminal is powered up. It then clears at time T4
of the +(X COMP + 1) pulse. At time T4, any time that there is receive data ready (+DR = 1), and there is neither a
clear 1 nor a scroll clear in progress (K9B and J9B are both clear), and it is neither an +X COMP nor +(X COMP + 1)
time, the Receive Active flip-flop sets. As it sets, the resulting +RCV ACT and -RCV ACT signals go to various
portions of the control logic to enable checking of the received character to determine what action the display terminal
is to take: for example, either store a character in memory or perform a control action. The -RCV ACT signal resets
the +DR signal from the UART, enabling the UART for reception of the next receive character. The -RCV ACT signal
also disables NAND gate G9B.

NAND gate G9B is the control gate for the Keyboard Active flip-flop. The Keyboard Active flip-flop is enabled for
setting on the next T5 clock pulse when: 1) the Receive Active flip-flop is clear, 2) the transmit holding register of
the UART is empty (+THRE = 1), 3) the scan timing indicates that neither an +X COMP nor +(X COMP + 1) is occurring,
4) flip-flops K9B and J9B are clear to indicate that neither a clear 1 nor a scroll clear is occurring, and 5) the Strobe
flip-flop (H9B) sets to indicate keyboard data is awaiting loading into the UART. Notice that the timing of the Receive
Active and Keyboard Active flip-flops gives the Receive Active flip-flop priority by virtue of its earlier clock pulse
(T4 versus T5). As the Keyboard Active flip-flop sets, it distributes +KYBD ACT and -KYBD ACT signals to various
portions of the logic to enable loading and checking of the keyed-in character to determine what action the display
terminal is to take: for example, transmit and control, transmit and display, or transmit only.

CLEAR CONTROL LOGIC — Clear control logic consists of Line Clear flip-flop J9A, Clear flip-flop K9A, Scroll
Clear flip-flop J9B, Clear 1 flip-flop K9B, and the gates associated with these flip-flops. These four flip-flops provide
control for three functions of the display terminal: 1) a clear operation, 2) a line clear operation, and 3) a scroll clear
operation.,

A clear operation occurs as the result of either a received or keyboard input clear command, as decoded by the cursor
function decode circuit (diagram 104). The resulting +CLR signal enables Clear 1 flip-flop K9B to set as the next T1
clock pulse occurs. +CLR 1 then enables Clear flip-flop K9A for setting on the next ~VERT SYNC pulse. When the
Clear flip-flop sets, its +CLR ACT signal inhibits the data decode mux (diagram 109), while its ~CLR SET signal resets
the vertical address counter and sets the Read/Write Control flip~flop to enable muxing the new cursor position into
memory (diagram 101). The Clear flip-flop remains set until the next ~VERT SYNC pulse toggles it clear; as it resets,
it completes the clear operation by toggling the Clear 1 flip-flop clear.

A line clear operation also occurs as the result of a keyboard input or a received command. In this case, the cursor
function decode circuit causes the -(BELL + CLR) signal to go high while the -(BELL + LN CLR) signal goes low. These
signals gate Line Clear flip-flop J9A for setting on the next T2 clock signal. When the line clear flip-flop sets, its
outputs enable the clearing of refresh memory from the current cursor location to the end of the associated display line
without moving the cursor position. The line clear flip-flop resets on the next -HORZ SYNC pulse to terminate the
line clear operation at the end of the display line in which the operation began.

A scroll clear operation is similar to a line clear operation with the exception that it only occurs during scroll mode
operation of the display. When the display is scrolled, the +SCROLL ADD signal enables the Scroll Clear flip-flop
for setting at the next T1 clock pulse. The Scroll Clear flip-flop, in turn, enables the line clear flip-flop for setting
on the next ~-HORZ