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MANUAL TO EQUIPMENT LEVEL CORRELATION

N

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
CC617-A 01 11617 |
CCé617-A 02 - Series incremented by ECO 11619
CCé617-A 03 - Series incremented by ECOs 11687 and 11780
CCé617-A 04 — Series incremented by ECO 11858
CCo17-A 05 - Series incremented by ECO 11642
CCs17-A 06 11897 Series incremented by ECO 11980
CC617-A 07 12115 Series incremented by ECO 12115
CCé617-A 08 12424 Series incremented by ECO 12424
CC617-A 09
XA175-A 01 11528
XA175-A 02

62953000 D

01987-2



MANUAL TO EQUIPMENT LEVEL CORRELATION (CONTD)

COMMENTS

CC617-B

EQUIPMENT TYPE | SERIES [ WITH FCO’S %
=
CCé617-B 01 - Series incremented by ECO 11858
CC617-B 02 - Series incremented by ECO 11642
CC617-B 03 - Series incremented by ECO 11980
CC617-B 04 12115 Series incremented by ECO 12115
05

vili

01987-3

62953000 C

(
(
(
)
(
(
(
(
(
( 4
(
(
(
(
(
(
(
(
(
(



PREFACE

This manual contains information to aid in the on-site maintenance of CONTROL
DATA® CC617-A/B Display Terminal, The CC617-A Display Terminal, also known
as QSE 18330, is part of a remote terminal subsystem configured for use by Ticketron.
The CC617-A is an entity, in that it consists of a terminal controller with a fixed
firmware program, a cathode-ray tube display, a power supply, and an operator
keyboard, The CCé17-B Display Terminal offers versatility in its application. For
the CC617-B to function as a display terminal, it must be mated with a program
memory module containing a firmware program, and an operator keyboard. These
aspects of the display terminal are tailored to the application in which the CC617-B
is to be used and are considered to be separate equipment. For these reasons,
reference in this manual to the overall operating characteristics of the CC417-B are
limited in nature. The only specific reference of this type, is to the Ticketron
application of the CC617-B in areas where the subject matter pertaining to the
exclusively Ticketron-used CC617-A happens to be the same as that of the Ticketron
application of CC617-B,

The portion of this manual that is of primary importance during on-site repair is
section 6, Maintenance. This section contains diagnostic decision logic tables to
aid in isolating a fault, and associated corrective procedures. Generally a modular
removal and replacement approach is employed in these procedures which dictates
that once a fault is isolated to a module, that module is replaced with a new one.
The defective module normally then is sent to a repair center for corrective action.

The corrective procedures also provide information on various component level
replacements that may be performed on site. This maintenance approach requires
that the site maintain spare modules and certain miscellaneous components to facil-
itate on-site repair. The suggested on-site spare parts list is contained at the end
of section 7, Parts Data.

If the need arises for more detailed information on a basic display terminal module
(such as that required for repair center repair work), refer to the applicable hard-
ware maintenance manual, The following list defines their titles and publication

numbers,
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Title » Publication Number
STICModule. .. cvvviieinieiveeereaneaneeens 62961100
+ 5-volt Regulator . ceececeanns ceevecuoneas 62960700
ProcessorModule . . . .o v eivien i i i ceencs 62960000
Async |/F-2 Module , ... .......... Ceeieeeae s 62960300
Display/keyboard 1/F Module....... cisesosae e oo 62969300
PowerSupply ecceeoeveeeasncenanne ceeceoaes 62969500
Video Display Module e « ¢ e v e v vt ii it veeeeenen. 62961800
Maintenance Panel . . .k ...................... . 62960500

RAM Memory Module (applicable to CC617-Aonly) ., ... 62960100
ROM Memory Module (applicable to CC617-A only) . . . .. - 62960200
RAM/ROM Memory Module (applicable to CC617-B only) .. 62984900

Keyboard (applicable to CC617-A or Ticketron
application of CC417-Bonly) ,........ e e enen . 62969700

These manuals may be ordered from :

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

Additionally, in the case of CC617-B, a manual supporting the on-site maintenance
of the keyboard used in the application is initially shipped with the equipment. The
same is true if an internal modem module is included in the application. Although
not listed, additional copies of these manuals also may be ordered from the
preceding address,
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GENERAL DESCRIPTION 1

Due to their differences in configuration makeup, the first portion of this section
contains a separate overall description for the two models of the display terminal.
Following each overall description is a series of paragraphs which describes the
major assemblies/modules of that model. At the rear of the section is a listing of
data pertaining to their physical, electrical, and environmental characteristics.

CC617-A DISPLAY TERMINAL

The CC617-A Display Terminal, which is also known as QSE 18330, is part of a
remote terminal subsystem configured for use by Ticketron. The CCé17-A is the
main controlling unit of this subsystem and is in itself, an entity, in that it consists
of a terminal controller, a cathode-ray tube (crt) display, a power supply, and an
operator keyboard. These elements of the subsystem are the only ones that are
specifically covered by this manual. The other elements of the subsystem include
the units briefly described below. A block diagram of the subsystem is shown in
figure 1-1.

e Ticket printer controller — contains power, control logic, and inter-
face electronics for the ticket printer, an optional matrix printer, and
a modem.

o Ticket printer — contains the basic printing mechanism for printing
tickets.

e Optional matrix printer — contains the bcsm printing mechanism for
printing administrative data.

The subsystem, of which CC617-A is a part, interacts with the higher-level Ticketron
processing system via common carrier facilities (telephone lines), and the terminal
operator via keyboard input. Ticket information that is displayed on the crt can be
printed by the ticket printer under control of the operator. The subsystem also allows
for the addition of a matrix printer for printing administrative data. Communications
between the subsystem and the higher-level processor are asynchronous and normally
are at a data transfer rate of 1200 bits per second (1200 baud rate). The data transfer
rate of the CC617-A is from 150 to 9600 bits per second, with the rate being switch-
selected to match that used in the communications. The maximum cable lengths of
the interface connections between CC617-A and the other units of the subsystem are
defined in figure 1-1. As noted in the figure, the modem associated with the sub-
system must comply to the requirements of EIA standard RS-232-C, A listing of the
interface signals and their pin assignments to the interface connectors of the display
terminal are contained in appendix A.
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Figure 1-1. Ticketron Terminal Subsystem Employing CC617-A

The outward appearance of CC617-A is shown in figure 1-2. lts operator keyboard,
which is specifically designed for entering ticket selling data, contains 86 keys with
a keylock switch for operational security. Initially, the keylock switch must be
unlocked with a key and set to either the ON or MGT (management) position before
data can be entered and displayed on the crt, via the keyboard. To the right of the
crt screen is a maintenance panel containing 16 indicators that show the operating
and communication status of the terminal, along with the INTENSITY control for
the crt. Also contained on the maintenance panel are 10 control switches that are
hidden from the operator behind a removable cover. These switches are only for

use during checkout and maintenance of the terminal. Located at the rear of the
display terminal (refer to figure 1-2), is its primary circuit breaker, a 9-foot ac
power cord, and connectors for making the interface connections to the subsystem
modem and ticket printer controller. - The primary circuit breaker provides primary
(ac input power) and secondary (power supply) power overload protection for the
terminal and also serves as its on/off switch. Amperage rating of the primary circuit
breaker is 3.5 amperes.
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Figure 1-2, CC617-A Display Terminal
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The following paragraphs describe the mo-f;i'%ssemblies/modules of CC617-A. Except
for the keyboard these modules are located within the cabinet of CC617-A, as shown
in figure 1-3. Major features inherent to these modules include the following:

e A 12-inch (diagonal measurement) crt with video drive circuitry that has
a program-generated blinking underline cursor and can show progrcnmmable
blink, blank, dim, and inverse video fields.

e Symbol generation circuitry that can generate 96 standard ASCII charac-
ters and 16 special characters. The dot matrix patterns and associated
codes for these characters are contained in appendix B.

o Display refresh memory (random-access memory).
e Memory for. appiicafions program storage (random-access memory).

e A fixed firmware program stored in a read-only memory that causes the
display terminal to perform an initial self-test, a checksum routine, cnd
an autoload of the applications program.

e Control circuitry for interfacing the display terminal to a modem and to
a ticket printer controller.

® Program-generated selection of display format — 40 characters by 6 lines,
40 characters by 12 lines, 80 characters by 12 lines, or 80 characters by
24 lines.
CRT MONITOR

The basic function of the crt monitor is to display alphanumeric video information

on the crt screen. It consists of a crt and associated video drive circuits mounted

‘on a printed-circuit (PC) board. This unit interfaces with the display/keyboard

logic board which furnishes the video and sweep signals. The vertical sweep frequency
is 60 Hz; horizontal sweep frequency is 15.8 kHz. The crt screen is approximately

8 inches high and 10-1/2 inches wide (12 inches diagonal), and uses a nominal raster
area of 8 inches wide by 5-1/4 inches high.

POWER SUPPLY

The power supply module is a solid-state supply that uses a transformer output to
produce unregulated +20-V dc, -20-V dc, and 20-V ac. Regulated voltages of
-5-V dc, +12-V dc, and =12-V dc are also provided. Major physical features of
the power supply are a transformer assembly, capacitor board, regulated board, and
a bridge rectifier.

1-4 62953000 B
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Figure 1-3. Internal Modules of CC617-A

LOGIC CHASSIS

The logic chassis is designed to house eight standard 60-pak PC modules and two
voltage regulator modules. |t contains a PC backpanel for interconnecting the
modules. A total of seven PC logic modules and two 5-volt dc regulators are used
in CC617-A. These are described in the following paragraphs.

* Special Timing and Interrupt Control
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+5-V dc Regulator Modules

Two regulator modules are used and provide regulated +5-V dc power to the various
logic modules contained in the logic chassis. They derive their output from the
unregulated +20-V dc produced by the power supply module. Each 5-volt regulator
module can provide up to 10 amperes current.

2K Read-Only Memory Module (ROM)

This module contains the firmware program sequences which allow the display terminal
to perform an initial self-test (quicklook), RAM checksum, and autoload from the
higher-level processor (HLP).  These program sequences require 2K bytes of ROM
memory .. '

4K Random-Access Memory Modules (RAM)

Two RAM modules are used and contain the temporary type memory necessary for
controlware programs, tables, device buffers, and display refresh of the crt. A
total of 8K of RAM is provided for these purposes.

Processor Module

This module is an 8-bit-per-byte microprocessor that interfaces with and controls the
functions of all the other logic modules in the logic chassis. It governs the operation
of the display terminal by retrieving and executing program instructions stored in the
ROM and RAM modules. Included in its responsibilities is the control of access to
the RAM for the entry or retrieval of data. Impending communications from other
logic modules to the processor module are handled through the use of interrupts.

Async |/F-2 Module

This module allows the processor to communicate with the higher-level processor
via an RS§-232-C compatible asynchronous communications link. This module has
two ports; each port has the following capabilities:

® RS-232-C signal levels

e 8-bit character frame with one start bit and one stop bit

1-6 ' 62953000 B



e Half-duplex line control

e Switch-selectable baud rate (150, 300, 600, 1200, 1800, 2400, 4800,
and 9600 baud) plus a variable frequency select

This module also transfers parallel data bidirectionally between the processor module

and the serial data communication port, generates and checks parity, generates
interrupts, and provides status to the processor module.

Special Timing and Interrupt Control (STIC) Module

This module provides the following functions:

® Monitoring of interrupts for the processor module

e Basic timing for the async |/F-2 module

e Monitoring of RAM modules for parity error condition

® Maintenance panel interface

e Sound alarm input

e Switch-selection of the site address of the display terminal

e Master clear/autoload control

Display/Keyboard Interface Module

This module provides a dual interface with the crt display monitor and the keyboard.
The display portion of this module obtains data directly from RAM and generates
video signals to the crt display. The keyboard portion of the module interfaces the
keyboard to the Data bus. Data is received from the keyboard in 8-bit parallel
format with a Data Ready signal. The Data Ready causes an interrupt to the processor
module to allow the keyboard input to be entered into memory.

Sound Alarm

A sound alarm is located on the bottom of the logic chassis. The alarm is under
software (programmable) control via the STIC module. When activated, the alarm
generates a frequency of 2900 £500 Hz at a sound level of 68 to 80 decibels.
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KEYBOARD

The keyboard is a detachable, tabletop data input device containing 86 nonlocking,
momentary-contact, magnetic-reed-type key switches. When a key is pressed, it
generates an 8-bit code (unique to the key position) and a Data Ready signal. This
information is sent to the display/keyboard interface module via a 2-foot cable con-
necting the keyboard to the keyboard connector of the display terminal. This con-
nector is located at the bottom right front of the display terminal.

The keyboard assembly also contains a three-position keylock switch to indicate
OFF, ON, and MGT (management) modes. The switch position cannot be changed
without the insertion of a key. Status bits are provided to the keyboard interface
logic indicating the position of this switch. The ON and MGT positions control
power application to the ticket printer controller.

CCé617-B DISPLAY TERMINAL

The module configuration of the CC617-B Display Terminal allows for versatility in
its application. lts configuration consists of a terminal controller that contains no
memory and consequently no fixed firmware program, along with a crt display and
a power supply. It differs from the CC617-A, in that it must be mated with an
operator keyboard and a program memory module to function as a display terminal.
The program memory module contains both ROM and RAM type memory, with the
ROM having a fixed firmware program stored in it. The firmware program dictates

the functional characteristics of the host display terminal. For the sake of versatility,

the keyboard and the program memory modules are considered separate equipment.
For these reasons, reference to them or to the characteristics that they introduce to
the display terminal are made in a limited manner in this manual. The only specific
reference to the Ticketron application of CC617-B is in areas where the subject
matter pertaining to the exclusively-Ticketron-used CC617-A happens to be the
same as that of the Ticketron application of CC617-B. In the areas where this con-
dition exists, the fact is noted.

A block diagram of CC617-B is shown in figure 1-4, The CC617-B has provisions
for interfacing with a printer (in the case of the Ticketron application, a ticket
printer controller), and can either interface with an external modem or host an
optional modem module in its logic chassis. The cable lengths for these interface
connections and that of the keyboard module used in the application, are as follows:

e Display terminal to printer — 10 feet maximum
e Display terminal to external modem — 50 feet maximum
e Display terminal to keyboard module — 2.5 feet maximum
1-8 62953000 B



EXTERNAL

MAINTENANCE
PANEL

CONNECTOR
PANEL

MODEM
PRINTER

O

AUDIBLE
ALARM

VIDEO
DISPLAY
UNIT

(12-INCH CRT)

MODEM (OPTIONAL)
DISPLAY/KEYBOARD I/F

ASYNC I/F-2

PROCESSOR

STIC
SPARE
SPARE

PROGRAM MEMORY

POWER

+5-V REGULATOR

LOGIC CHASSIS

FAN

*SEPARATE EQUIPMENT

-
-

KEYBOARD ¥ )

SUPPLY
MODULE

TRANSFORMER

AC
ENTRY

l

115-v AC
60 Hz

Figure 1-4. Module Block Diagram of CC617-B Display Terminal

62953000 B

1-9



The CC617-B interacts with a higher-level processor via common carrier facilities
(telephone lines), and a terminal operator via keyboard input. Data received from
either of these sources can be displayed on its crt and depending upon the applica-
tion, may also be printed on an associated printer. lts communications with the
higher-level processor are asynchronous and may be in either half-duplex or full-
duplex mode. The modem associated with the display terminal must comply to the
requirements of EIA standard RS-232-C, and depending upon system requirements,
may be either the half-duplex, 2-wire or full-duplex, 4-wire variety.

The printer that may be associated with the display terminal must also be an asyn-
chronous communication device with interface characteristics that meet RS-232-C
requirements. In addition, depending upon the application, the printer may have
provisions for handling a Keylock In/Keylock Out signal connection to control the
application of power to it for security purposes. When used in an application such
as Ticketron, the electrical condition of the Keylock In and Keylock Out signal
lines from the display terminal are dependent upon what position a keylock switch
is in on the keyboard module. When the keylock switch is in the ON or MGT (man-
agement) position, these signal lines are electrically connected and a voltage of
between +18 to +23 V dc flows through them. When the keylock switch is in the
OFF position, these signal lines are electrically disconnected and only the Keylock
In signal line has voltage on it. A listing of the interface signals and their pin
assignments to the interface connectors of the display terminal are contained in
appendix A,

The outward appearance of CC617-B is shown in figure 1-5. The keyboard module
used in the application connects to the display terminal via the interface connector
located at the bottom right front of the terminal. (In the Ticketron application, the
keyboard module is the same as that described in the CC617-A portion of this sec-
tion.) To the right of the crt screen is a maintenance panel containing 16 indicators
that show the operating and communication status of the terminal, along with the
INTENSITY control for the crt. Also contained on the maintenance panel are

10 control switches that are hidden from the operator behind a removable cover.
These switches are for use only during checkout and maintenance of the terminal.

Located at the rear of the display terminal, refer to figure 1-5, is the primary circuit
breaker, 9-foot ac power cord, and connectors for making the interface connections
to an associated printer and an external modem. If the optional modem module is
employed in the application in lieu of an external modem, the communications
telephone cable is connected to the terminal block located above the modem con-
nector. The primary circuit breaker provides primary (ac input power) and secondary
(power supply) power overload protection for the terminal and also serves as its on/
off switch. Amperage rating of the primary circuit breaker is 3.5 amperes.

1-10 62953000 B
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Figure 1-5. CCé617-B Display Terminal
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The internal layout of CC617-B is shown in figure 1-6. Locations of the major
modules are pointed out in the figure along with the location of the program memory
module associated with the application, and the location reserved for the optional
modem module. Versions of the program memory module designed for use with
CC617-B consist of a single PC board that contains both ROM and RAM memory
along with circuitry that interfaces the memory with the display terminal shared bus.
The two card connectors of card location 03 in the logic chassis, where the program
memory module is inserted, provide all the necessary power and signal connections
for this interface. Pin assignments of the interface connections pertaining to the
program memory module are shown in the interconnection diagrams contained in
section 5, Diagrams. '

Stored within the ROM, of the program memory module, is a fixed firmware program
that is application oriented and dictates the functional characteristics of the display
terminal. The RAM provides the temporary memory necessary for storage of display
refresh data and for storage of the applications program that is loaded into the RAM
from a higher-level processor during display terminal initialization. Only one pro-

gram memory module can be used in a display terminal. The storage capacity of
the ROM and RAM are as follows: '

e ROM — up to 6144 8-bit words made up of 1024 8-bit word increments,
with the actual capacity dependent on the requirements of the firmware
program used in the application. (In the Ticketron application, 2048
8-bit words of storage are provided for this purpose.)

e RAM — 8192 by 9 bits, with the 9 bits representing 8 bits of data
accompanied with an internally generated and internally checked parity
bit (8K of 8-bit word storage). '

There are three versions of an optional single PC board modem module that can be
used in the application of CC617-B. As shown in figure 1-6, the location in the
logic chassis reserved for the insertion of a modem module is card location 09. The
two card connectors in this location provide all the interface connections that are
required between the modem module and the communications telephone line (fastened
to the terminal block at the rear of the display terminal) and between the modem
module and modem interface and power circuitry of the display terminal. There are
provisions for making individual pin connections between the modem module version
part number 51912400 and a data coupler with a handset such as the Bell System CBS
Data Coupler, via the top card connector. All of the interface connections and pin
assignments pertaining to the modem module are shown in the interconnection dia-
grams contained in section 5,
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All three versions of the modem module have similarities in that all can operate in
either point-to=point or multipoint communication arrangements and each meet the
requirements of EIA standard RS-232-C for asynchronous modems. Also, each version
employs the phase-coherent frequency shift keying type of modulation/demodulation.
Other particulars concerning the three versions of the module are as follows:

CDC part number 51912400 — has a receive/transmit data transfer rate
of from O to 1200 bits per second on switched-network communication
lines or up to 1800 bits per second on leased communication lines. It
can be configurated in either full-duplex, 4-wire or half-duplex, 2-wire
fashion and can service a data coupler with a handset. The data coupler
and handset may be part of either a Bell System CDT or CBS Data Access
Arrangement. ,

CDC part number 51912402 — has a receive/transmit data transfer rate
of from 0 to 1200 bits per second on leased communication lines configured
in full-duplex, 4-wire fashion.

CDC part number 51912403 — has the same capabilities as that given
for part number 51912402, The only difference between the two versions
is that part number 51912403 can provide its own regulation of power
voltage, which in this case is not used.

The major modules within the configuration of CC617-B are described in the text

which follows. Many of the features inherent to these modules add to the application
~ versatility of CC617-B in that they are either switch-selectable or firmware/applica-
tions program-selectable. Features in this category include the following:

1-14

Switch selectability of communications baud or data transfer rate (150,
300, 600, 1200, 1800, 2400, 4800, or 9600 plus a variable frequency
select).

Firmware program selectability of data character lengths in communications

(5, 6, 7, or 8 data bits).

Firmware program selectability of the number of stop bits that follow a data
character in communications (1 or 2 stop bits, or a possible 1.5 stop bits if
a 5-bit data character length is being used).

Firmware program selectability of the type of parity that is used in com-
munications (odd, even, or none).

Firmware/applications program selectability of the display format that is
used by the display terminal (40 characters by 6 lines, 40 characters by
12 lines, 80 characters by 12 lines, or 80 characters by 24 lines).

Firmware/applications program generation of a blinking underline cursor,
with no restriction as to how many can be displayed simultaneously.
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Other major features inherent to these modules include the following:

® 12-inch (diagonal measurement) crt with video drive circuitry that can
show programmable blink, blank, dim, and inverse video fields.

e Symbol generation circuitry that can generate 96 standard ASCII characters
and 16 special characters. The dot matrix patterns and associated codes
for these characters are contained in appendix B.

e Control circuitry for interfacing the display terminal to a modem and a
printer device with the rate of communications on each interface not
necessarily being identical. (This would require that the switch-selected
baud rate previously mentioned, which exists on each interface, would
be set accordingly.)

CRT MONITOR

The basic function of the crt monitor is to display alphanumeric video information

on the crt screen. |t consists of a crt and associated video drive circuits mounted

on a printed-circuit (PC) board. This unit interfaces with the display/keyboard

logic board which furnishes the video and sweep signals. The vertical sweep fre-
quency is 60 Hz; horizontal sweep frequency is 15.8 kHz. The crt screen is approxi-
mately 8 inches high and 10-1/2 inches wide (12 inches diagonal), and uses a nominal
raster area of 8 inches wide by 5-1/4 inches high.

POWER SUPPLY MODULE

The power supply module is a solid-state supply that uses a transformer output to
produce unregulated +20-V dc, =20~V dc and 20-V ac. Regulated voltages of
-5-V dc, +12-V dc, and -12-V dc are also provided. Major physical features of
the power supply are a transformer assembly, capacitor board, regulator board, and
a bridge rectifier.

ReD — %5V
LOGIC CHASSIS YELLow =~ + G V

GiREEN ~ =~ 13V
The logic chassis is designed to house eight standard 60-pak PC modules and two
voltage regulator modules. It contains a PC backpanel for interconnecting the
modules. In its use in CC617-B, a total of six PC modules and one voltage regulator
module may be housed. This includes the program memory module used in the appli-
cation, the optional modem module, and the four PC modules that are part of the

CC617-B configuration. A brief description of the latter four PC modules and of
the regulator module are contained in the paragraphs that follow.

be vy - Rwara | { Leoa ,.,,
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+5-Volt dc Regulator Module

This module provides regulated +5-V dc power to the other modules housed in the
logic chassis. It derives its output from the unregulated +20-V dc produced by the
power supply module. The maximum output current provided is 10 amperes.

Processor Module

This module is an 8-bit-per-byte microprocessor that interfaces with, and controls
the functions of all the other PC modules housed in the logic chassis. It governs

the operation of the display terminal by retrieving and executing program instructions
stored in the ROM and RAM of the applications program memory module. Included
in its responsibilities is the control of access to the RAM for the entry or retrieval of
data. Impending communications from other PC modules to the processor module are
handled through the use of interrupts.

Async | /F-2 Module

As its name implies, this module contains two separate asynchronous communication
interfaces or ports. One of its ports is connected to the external or internal modem
associated with the display terminal, and the other is connected to the interface
connector of the display terminal intended for use by an associated printer. Through
these ports it performs all the receive and transmit functions of the display terminal
which are under control of the processor module. The switch selectability feature
of the baud or data transfer rate of communications is provided by two sets of rocker
switches that are located on this module, one set of switches for each port. The
functions performed by this module include the following:

e Converts serial data received from the modem or printer to parallel data
acceptable for handling by the processor module during receive operations
and vice versa during transmit operations.

e Checks received data characters for the type of parity (odd, even, or
none) that the firmware program of the application dictates, and adds
the appropriate parity bit to data characters that are to be transmitted.

o Checks received serial data for the framing and length that the firmware
program of the application dictates, and accordingly generates the framing
of data characters to be transmitted. The framing of a data character
consists of: a start bit, the data character (5, 6, 7, or 8 data bits in

length), the parity bit (if any), and 1 or 2 stop bits (or a possible 1.5 stop
bits if a 5-bit data character length is being used). -

e Generates interrupts to the processor module when a firmware program
preselected interrupt condition occurs.
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Special Timing and Interrupt Control (STIC) Modu.le

This module provides the following functions:

® Monitoring of interrupts for the processor module

e Basic timing for the async |/F-2 module

® Monitoring of program memory module for RAM parity errors
e Maintenance panel interface

e Sound alarm input

o Switch-selection of the site address of the display terminal

® Master clear/autoload control for performing display terminal initialization

Display/Keyboard Interface Module

This module provides a dual interface with the crt display monitor and the keyboard
module used in the application. The display portion of this module obtains data
directly from the RAM of the program memory module and generates video signals

to the crt display. The keyboard portion of the module interfaces the keyboard
module to the processor module. Data is received from the keyboard in 8-bit par-
allel form accompanied with a Data Ready signal. The Data Ready causes an infer-
rupt to the processor module to allow the keyboard input to be entered into the RAM
of the program memory module.

Sound Alarm

A sound alarm is located on the bottom of the logic chassis. The alarm is under
software (programmable) control via the STIC module. When activated, the alarm
generates a frequency of 2900 +500 Hz at a sound level of 68 to 80 decibels.

PHYSICAL, ELECTRICAL, AND ENVIRONMENTAL CHARACTERISTICS

Following are the physical, electrical, and environmental characteristics for each
model of the display terminal.
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PHYSICAL CHARACTERISTICS

The dimensions and weight of the display terminal are:

e CCé617-A (minus its keyboard)
o CCé617-B (in its entirety)

Height: 15.7 in

Width: 21.4 in
Depth: 13.85 in
Weight: 60 Ib

e Keyboard (applicable to CC617-A only)

Height: 4.2 in
Width: 21,65 in
Depth: 9.25 in
Weight: 7.5 b

ELECTRICAL CHARACTERISTICS

The electrical power requirements for both models are:

Voltage: 115-V ac £10%

Phase: Single

Frequency: 59 - 60.6 Hz, 60 Hz nominal
Current: 1.5 A, nominal

ENVIRONMENTAL CHARACTERISTICS

The environmental characteristics for both models are:

Operating Temperature: 50° to 95°F

Operating Maximum Temperature Change: 18°F per hour
Operating Maximum Altitude above Sea Level: 10 000 ft
Storage Temperature: -40° to 158°F

Storage Relative Humidity: 5 to 95% noncondensing
Storage Maximum Altitude above Sea Level: 10 000 ft

62953000 B
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OPERATION 2

This section describes the basic keyboard functions, keyboard data codes, communi-
cation status indicators, and the display terminal initialization (firmware) program

that applies to the Ticketron application of CC617-B and to the exclusively-Ticketron-
used CC617-A. Due to the nearly unlimited variety of applications in which the
CC617-B Display Terminal can be used, similar information pertaining to other
applications is not provided. The only exception is the description of the status
indicators on the display terminal maintenance panel which applies to other
applications,

KEYBOARD MODULE (TICKETRON APPLICATION ONLY)

The keyboard module, figure 2-1, provides the means for data entry into the com-
puterized transaction system, The function of the keylock switch and basic functions
of the individual keys are listed in table 2-1, Specific software functions of these
keys are controlled by Ticketron, and therefore are not described in this manual.
The hexadecimal key codes assigned to each of the 86 keys on the keyboard and

the keycap colors and legends are listed in table 2-2,
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Figure 2-1, Keyboard Layout (Ticketron Application Only)
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TABLE 2-1,

KEYBOARD CONTROLS (TICKETRON APPLICATION ONLY)

NAME

TYPE

FUNCTION

OFF/ON/MGT

OFF

ON

MGT

Data Entry. Keys

Alphabetic

Numeric

Field Keys

Control Keys

Three-Position Keylock Switch

Pushbutton KeysWifches

Pushbutton Keyswitches

Pushbutton Keyswitches

Controls power application to the ticket
printer controller and establishes the
operating mode of the terminal.

When in OFF position, no power is supplied
to the ticket printer electronics. Power to
the display logic and memory remains on,
keeping programs and stored data_intact.
Generates Status bits: 23 = 0, 22=0.

When in ON position, terminal is in normal
operating state. Power is supplied to all
devices controlled by the keylock switch.
Generates Status bits: 23 = 0, 22=1,

Software-controlled function. Generates
Status bits: 23=1, 22=1,

Data entry keys are grouped into two clusters
which permit operator input of alphabetic ‘and
numeric data.

The alphabetic keys consist of A through Z,
space, and symbols, + and -,

Following depression of field key DATE,
alphabetic keys K through T translate and
enter as MON, TUES, WED, THURS,
FRI, SAT, SUN, WKDAY, TODAY, and
TOMOR (tomorrow), respectively.

The numeric keys consist of O through 9
and symbols / and - *.

Following depression of field key DATE,
the numeric keys 1 through 9, *, 0, and
/ translate and enter as months JAN
through DEC respectively.

The field keys include EVENT, DATE,
LOCATION, TICKETS, MODIFIER,
SECT (section), ROW, BOX, and SEAT,
These keys are used to facilitate the
desired ticket transaction.

Control keys are CLEAR, SET, BACK
FIELD, CLEAR FIELD, NEXT FIELD,
PRESET 1 through PRESET 7, LAST,
and TRANSMIT.
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TABLE 2-1, KEYBOARD CONTROLS (TICKETRON APPLICATION ONLY) CONTD

NAME TYPE FUNCTION

CLEAR Pressing CLEAR clears out the present transaction and
resefs the starting mask on the crt screen.

SET Pressing SET permits the use of preset keys PRESET 1
through PRESET 7 and LAST to direct the storage of
keyboard data.

BACK FIELD Pressing BACK FIELD repositions the cursor to the
beginning of the field. Data within the field is not
modified,

CLEAR FIELD Pressing CLEAR FIELD clears the data in the field af
which cursor is positioned. The cursor is returned to
the beginning of that field.

NEXT FIELD Pressing NEXT FIELD positions the cursor to the begin-

Preset Keys
PRESET 1
through
PRESET 7
and LAST

TRANSMIT

Self-Defined
Field Keys

PERF 1
through
PERF 5

INQ
BUY
BUY ALT

SPECIAL

Pushbutton Keyswitches

Pushbutton Keyswitch

Pushbutton Keyswitches

Pushbutton Keyswitch

ning of the next field on the display screen.

The preset keys, PRESET 1 through PRESET 7 and LAST,
are used to direct the storage of transaction data.

Pressing TRANSMIT sends all data previously entered on
the current transaction to the central computer,

The self-defined field keys are grouped info two clusters
containing PERF 1 through PERF 5 performance keys and
INQ (inquiry), BUY, and BUY ALT (buy alternate)
instruction keys.

These keys are used to select any one of up to five
performances on the same date.

The instruction keys instruct the computer to perform
inquiry, buy, or buy alternate actions upon other data
in the request.

The special function key (SPECIAL) provides for the
entry of fields for special types of transactions not
defined on the keyboard, but under program control.
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TABLE 2-2, KEY CODES AND LEGENDS (TICKETRON APPLICATION ONLY)

CODE CODE CODE
(HEX) LEGEND COLOR (HEX) LEGEND COLOR (HEX) LEGEND | COLOR
01* Black 29 PRICET A Gray 51 U Gray
02* Black 2A PRICE2 B Gray 52 \Y Gray
03* Black 2B PRICE3 C Gray 53 w Gray
04* Black 2C PRICE4 D Gray 54 X Gray
05* Black 2D PRICE 5 E Gray 55 Y Gray
06 MGT REPORT | Gray 2E PRICE 6 FRONT| Gray 56 ZONE Gray
07 SECT Blue 2F PRICE7 G Gray 57 Gray
08 ROW Blue 30 PRICE8 H Gray 58 , Gray
09 BOX Blue 31 PRICE 9 | Gray 59 Gray
0A | SEAT Blue 32 J Gray 5A - Gray
oB** ‘ 3= 5%

0C** 34+ 5C**

- 0D EVENT Blue 35 LOCATION Blue 5D MODIFIER Blue

“QE** 36** BE**

OF JAN 1 Blue 37 JuL7 Blue SF

10 FEB 2 Blue 38 AUG 8 Blue 60**

n MAR 3 Blue 39 SEP 9 Blue 61+

12%* 3A** 62**

13 PRESET 1 Light Blue || 3B PRESET 3 Light Blue || 63**

14 PRESET 5 Light Blue || 3C PRESET 7 Light Blue || 44**

15+ Black 3D MON K Gray 65 CLEAR Gray
16* Black 3E TUES LEFT Gray 66 SET Gray
17* Black 3F WED M Gray 67**

18*° Black 40 THURS N Gray 68%*

19* Black 41 FRI O Gray 69 *

1A PERF 1 Blue 42 SAT P Gray 6A SPACE Gray
1B PERF 2 Blue 43 SUN Q Gray 6B**

1C PERF 3 Blue 44 WKDAY RIGHT | Gray 6C ~-BACK FIELD | Gray
1D PERF 4 Blue 45 TODAY S Gray 6D CLEAR FIELD Gray
1E PERF 5 Blue 46 TOMORT Gray 6E —NEXT FIELD | Gray
13 47** GF**

20** 48%* 70%*

21 DATE Blue 49 TICKETS Blue 71 SPECIAL Blue
22 4A** 7% %

23 APR 4 Blue 4B ocr * Blue 73 INQ Red
24 MAY 5 Blue 4C NOV 0 Blue 74 BUY Red
25 JUN 6 Blue 4D DEC / Blue 75 BUY ALT Red
26%+* 4E** 76**

27 PRESET 2 Light Blue || 4F PRESET 4 Light Blue || 77+*

28 PRESET 6 Light Blue || 50 LAST Light Blue || 78 TRANSMIT Red

* Black keys are uninscribed and have no legends.
** These key codes are unassigned and unused.
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MAINTENANCE PANEL STATUS INDICATORS

The terminal and communication status indicators located on the maintenance panel
of the display are described in table 2-3. All are light-emitting diode (LED)
indicators.,

TABLE 2-3., STATUS INDICATORS

NAME FUNCTION
ON
Indicates program execution has started.
RDY
(Ready)
ACTV Indicates that the terminal has been polled at least once
(Active) since the start of program execution,
XMT REQ Indicates a transmit request when operator presses TRANSMIT
(Transmit key. Extinguishes immediately before the terminal sends its
Request) message to the central computer,
TRAN PROG Indicates a transaction in progress immediately after terminal
(Transaction response to a poll. Stays on until terminal completes all of
in Progress) its output response and becomes ready to accept a new request
from the keyboard.
COMM ERR Indicates a communication error.
(Communication
Error)
CD Indicates that the modem is receiving a Carrier signal from
(Carrier Detect) the central computer.
RD Indicates that data signals are being received from the
(Receive Data) central computer,
MPE Indicates detection of a memory (RAM) parity error. It
(Memory Parity can only be cleared by a power on or manual reset.
Error)
RTS Indicates that the terminal is about to transmit data.
(Request to Send)
CTS Indicates that the modem is ready for data transmission.
(Clear to Send)
D Indicates that the data signals are being transmitted to the
(Transmit Data) central computer,
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DISPLAY TERMINAL INITIALIZATION (TICKETRON APPLICATION ONLY)

Display terminal initialization is accomplished through use of a ROM resident firm-
ware program that contains a quicklook diagnostic, a loader (autoload), and a
checksum routine. These are described briefly in the following paragraphs. Refer
to appendix C of this manual for a detailed description.,

The normal sequence for terminal initialization is to apply power to the display
terminal with maintenance panel switches 0 through 7 in the logical 0 position (left).
It is assumed that the higher-level processor has available all pages of the applica-
tions to be loaded into the terminal's RAM memory. Then when power is applied,
the quicklook diagnostic will automatically sequence through quicklook tests 001
through 005. These tests check the basic operation of the display terminal hardware
~ before loading the applications program. Tests performed are:

o ROM checksum test (test 001)
e RAM memory test (test 002)

e CPU command test (test 003)

e Asynchronous communications channel test (test 004)

e CRT display test (test 005)

Upon the successful completion of these tests, the autoload program is automatically
initiated to load the applications program. The applications program stored in the
higher-level processor is divided into pages. The first page is a load page con-
taining a page table that describes each program page available from the higher-
level processor. The autoload program requests the load page and loads this page
into page 1 of terminal memory. Then, using the load page as a table, the auto-
load program requests and loads all pages of program 1. When program 1 has been
successfully loaded, the autoload jumps to the start of program 1 for execution.

During the quicklook-autoload sequence, the crt provides a visual indication of
the tests and load operations being performed. A code is displayed in inverse video
at the upper-left comer of the crt. This white block of data is termed a micro-
display. When executing a quicklook test, the microdisplay will contain a T
followed by the test number. For example, TOO1 for quicklook test 1. During
autoload the microdisplay will contain an L followed by the reference designation
of the program page being loaded. For example, L0O1 for the loading of a program
- page having the reference designation of 001,
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If a quicklook error occurs, or if the autoload cannot be loaded successfully, the
sequence halts and the microdisplay will show an X following the test or reference
designation number displayed. For example, T001X or L002X, etc.* Manual
intervention is then required to reinitiate the quicklook-autoload sequence, such

as reapplying terminal power or toggling the RESET switch. The EXECUTE switch

can be used to perform a reload of a program page following an L---X error. Refer
to procedure CRT1 contained in section 6, Maintenance, of this manual for additional
corrective information.,

* An exception is quicklook test 003, in which no X is displayed following the T003.
A program load of a nonexistent page will cause a display of P---X,
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INSTALLATION AND CHECKOUT 3

e SN O P o ST

This section describes the crating, uncrating, installation, and checkout procedures
for the display terminal. For similar information on other equipments that may be
contained in the terminal subsystem, refer to the applicable hardware maintenance
manual for the equipment. Should any difficulty arise, refer to section 6, Mainte-
nance, of this manual for troubleshooting and corrective maintenance procedures.

Before proceeding to the procedures in this section, make note of the precautions
that follow.

MOS CIRCUIT HANDLING PRECAUTIONS

The display terminal contains a number of PC boards that have MOS (metal-oxide
semiconductor) integrated circuits on them. The MOS circuits are susceptible to
irreparable damage if they are exposed to excessive static electricity, and thus
require special handling. To expedite this, the safest practice to develop is to
adhere to the following precautions at all times when handling any of the PC boards.

e Never insert, install, remove, replace, or otherwise connect/disconnect
any circuit(s) within the terminal subsystem with primary power applied
to any of the cabinets and/or equipments within the subsystem. Power
off for the cabinet being worked on is not sufficient. An interface
adapter module, powered within another cabinet, may be supplying
signals to the logic chassis of the cabinet in which you are installing/
removing a MOS circuit. This may be sufficient to damage the MOS
circuits upon initial contact with the powered circuit.

‘WARNING

When observing static grounding precautions, do
not touch powered-on electrical equipment and
chassis frame at the same time.

e Before touching, grasping, or handling any circuit, connector, cable,
or logic chassis backpanel always touch hand(s) to an exposed portion
of the associated chassis frame to equalize potentials (bleed off any
possible static charge from your hands onto the ground-level chassis).
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Especially in dry ambient air, any movement may cause static electricity
buildup due to friction. In the case of shuffling one's feet across a dry
carpet, such damage may be quite high and may easily jump from a cable
connector being held onto the pins being mated to. This could damage
the MOS circuits within the equipment. Thus, the chassis frame must
always be touched immediately before connecting any cable to it.

When removing, replacing, or otherwise handling any assembly/module
which contains MOS circuits, do not touch circuit paths or conductors
if at all possible. Do not carry a MOS circuit assembly across a room
while touching its circuits.

e When a module is out of its chassis, if it is to lay somewhere where it

CRATING

may be touched, if it is to be carried to some other location, or if it is
to be shipped, the module should be wrapped in static protective material,
such as aluminum foil,

The required materials and crating procedures to be followed when preparing the
display terminal for shipment are shown in figure 3-1. Use only approved materials
to protect against shipping damage. To obtain proper materials, contact the nearest
CDC representative or:

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

If the need arises to ship one of the modules of the display terminal in for repair,
use the same packing material and carton that held its replacement. As mentioned
under MOS Circuit Handling Precautions, special care must be exercised when
packing a module that contains MOS circuits.

UNCRATING

To uncrate the display terminal, refer to figure 3-1 and perform the following:

1)

2

4
5

6)

)
3)
)
)

Open top of exterior container and lift cables secured in end frame
slits of packaging material.

Lift top flaps of end frames and remove keyboard.
Remove the two "T" blocks interlocked in the end frames. -
Remove display with end frames attached from the exterior container.

Remove the end frames and any remaining packaging material from the
display.

Inspect the display and keyboard for any shipping damage.
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MATERIALS REQUIRED QTY  CDC PART NO.
END FRAME CUSHIONING 2 41035801
3" WHITE REINFORCED

BOX SEALING TAPE A/R  =-===----

EXTERIOR CONTAINER | 41035802
NOTES: 5) LIFT TOP FLAPS ON END FRAMES AND INSTALL
1) INTERLOCK FOAM BASE LEGS WITH END FRAMES KEYBOARD WITH KEYS FACING DOWN

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

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

KEYBOARD
%*?F
\\9%

N,
( [ /_END FRAME (2)

k EXTERIOR

CONTAINER

01945-1
Figure 3-1. Display Terminal Packaging

62953000 B 3-3



INSTALLATION

The following paragraphs describe the installation instructions for the display ter-
minal. All procedures referenced in the instructions are contained in section 6 of
this manual. An index is provided at the end of section 6 which lists the page
numbers for the various procedures.

1) Move the display terminal to the desired location and make sure there
are no obstructions that will interfere with the air intake and exhaust
vents of the display terminal cabinet.

CAUTION

Do not lift the unit by the cabinet hood.

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

3) Check that all PC boards are in their proper chassis location and that
they are seated securely. The card placement for the CC617-A is shown
in figure 3-3, while the card placement for CC617-B is shown in fig-
ure 3-4,

N

N NS

\\\ \%

\\\\ N~ P AN
H\\ ( g N
01806 |
Figure 3-2. Cabinet Hood Removal
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CAUTION

(STIC)
VARIABLE FREQ SELECT

SITE ADDRESS

I
|
| (BASIC CYCLE=O05us) UPPER LOWER
oETa | 0.5us Y= 2: P =] zz
~eTa | 1.0 ~ee ~gTa | 2
TURN POWER OFF PRIOR | oira | 2ok e |25 weTs |25
TO REMOVAL OR | oETa | 4.0us oETY |24 weTa |24
INSERTION OF PC CARDS | A 5%0" :E‘ :Z <+ :g
L] 16. Iy =3 eI
OR CONNECTORS i e | Soue e (o ez |2
-T2 |64.0ps -grm |2 - |2
ALL LE.D.'S WILL BE l \-
ILLUMINATED UNDER | DEPRESSED=INCREASE DEPRESSED=0
NORMAL OPERATION | wTME
________________ T ——————
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S§S
nETS 1]o] 1] 2400 ©oETa 2:12 X Ix|o 480 cHars |VM—L NOT USED
== PORT B I e=mm |2 X [0]0]es0cHARS AC FREQ SEL
1[0]0] rz00 vera |50
- o111 600 | ET |29 0]0]0]i920 CHARS
\ o[i1]|o]|300 | |- |28
DEPRESSED =0 ojo|1]i50 | \_
ofofo]wr | DEPRESSED= 0
ol 02 03 04 05 06 o7 0s 09 1o
— :__1 i - — _ = 7 —
o~ a | ~ I - w
by | ¥ i & & S
Azl 8 i 4 ¢ 2
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°3 18 3 H z g = ] 8 @ 2
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ol 02 03 04 05 06 o7 08 09 10 z
. . .
Figure 3-3. CCé617-A Display Terminal Card Placement
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_________________ i
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Figure 3-4.
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4) Check that all internal cables are connected correctly and seated securely.
Refer to figure 3-5.

5) Set the internal switches on the display terminal PC boards per the
following. Refer to figure 3-3 or 3-4 for switch locations and arrange-
ment. Additional information on switch settings is contained in the PC
board descriptions in section 4, Theory of Operation, of this manual.

a) STIC module — Chassis location 07. The top eight switches are
used to establish a variable baud rate frequency input to the async |/F-2
module. Under most circumstances, communications take place at a
rate that can be matched by one of the fixed baud rate switch selections
(150, 300, 600, 1200, 2400, 4800, and 9600) available on the
async |/F-2 module, thus making the position of these eight variable
frequency switches meaningless. If the rate of communications cannot
be matched by one of the fixed baud rate settings, refer to section 4
and determine the required setting of the variable frequency switches
for your situation.

Site address selection is established by the other 16 switches located
on the STIC module. The middle group of switches on the board is for
the upper 8 bits of the site address and the bottom group of switches is
for the lower 8 bits of the address. The 20 bit for each group is the
lowest switch position. Pressing a switch down nearest the board edge
enables a 0 for that address bit. Obtain the required site address from
the customer.

b) Async I/F-2 module — Chassis location 08. The communication
baud rate selection for the modem interface connections (port A) and
the ticket printer controller or associated printer (port B) is established
by six switches located on the async |/F-2 module. As shown in fig-
ure 3-3 or 3-4, the top three-switch segment of the group is for port A
and the bottom three-switch segment is for port B. Pressing a switch
down nearest the board edge places a 0 in that position of that segment.
If the rate of communications for a port cannot be matched by one of
the fixed baud rate switch selections, the switches of that segment
must be set to the variable frequency selection (all pressed down nearest
board edge) with the eight variable frequency switches of the STIC
module set appropriately. .
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c) Display/Keyboard I/F module — Chassis location 10. Twelve

switches are contained on this module. From top to bottom they
establish the following selections.

Selection and Switch Normal Setting Nearest Board Edge
Normal or Test Mode Display Enable (52-4) Down (Selects Normal)
Not Used (52-3) Meaningless
Not Used (52-2) Meaningless
AC Frequency Selection 60/50 Hz (52-1) Down (Selects 60 Hz)
[ 215 (S1-8) Down )
214 (S1-7) Down
Base Memory (RAM) 213 (S1-6) Down Selects 180014 for initial
Address of Display { 212 (51-5) Up > starting address. Verify
Refresh 211 (51-4) Up this setting with the
Down Nearest Board Edge = 0 210 (51-3) Down customer.
27 (S1-2) Down
[ 28 (S1-1) Down |

The normal setting for these switches are as indicated in the preceding
listing. This establishes a 60-Hz display refresh cycle rate (same as
ac power frequency) with the display circuitry enabled under program
control. Switches 52-2 and §2-3 are bypassed via backplane wiring
to allow program control of odd lines/all lines and 40/80 character
display formats. The base memory address for the starting point of
display refresh selected by the preceding listed switch settings is
18007 4, with the lower 8 bits of the address being all 0's. The selection
of the base memory address is dependent upon the firmware program
employed in the application with the mentioned 1800; 4 selection per-
taining specifically to the Ticketron application. As noted in the
preceding listing, verify the base memory address selection with the
customer.

e) Modem module — Chassis location 09. If a modem module part

number 51912400 is being used in the application of CC617-B, refer

to the description of switch-selectable strapping options for this module
contained in section 4 to determine the required settings for its opera-
ting parameter selection switches for your situation,

6) Connect the interface cable from the keyboard module to the keyboard

3-8

connector located at the lower right front of the display terminal cabinet.
The pin assignments of this connector are contained in appendix A.
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7) Connect the applicable interface cables to the connector panel at the
rear of the display terminal, see figure 3-6. Refer to appendix A for
pin assignments of panel connectors. If the application of the unit being
installed is other than that of Ticketron, make sure the interface connec-
tions do not exceed the maximum lengths given in the CC617-B portion
of section 1, General Description.

8) Place the primary circuit breaker located at the rear of the display ter-
minal in the down position and plug the ac power cord into the site power
outlet,

9) Remove the snap-on cover from the maintenance panel at the front of the
display terminal and set the data input switches O through 7 to the left
(logical 0) position.

10) Leave the cabinet hood off and perform the following checkout procedure.

NOTE

FOR THE PIN ASSIGNMENTS OF

MENTS SeNECTORS OR ASSIGN- TELEPHONE LINE CONNECTIONS FOR USE
HE TERMINAL BLOCK, WITH OPTIONAL INTERNAL MODEM

REFER TO APPENDIX A. A TER-

MINATOR IS NOT NEEDED IF ONE OF

THESE CONNECTORS IS UNUSED.

o OJo213-|
\
25-PIN CONNECTOR TO TICKET 25-PIN CONNECTOR TO EXTERNAL
PRINTER CONTROLLER OR EXTERNAL MODEM
ASSOCIATED PRINTER (IN THE TICKETRON APPLICATION,
(IN THE TICKETRON APPLICATION, 10-FT CABLE, CDC PART NO. 6/1406100)

I0-FT CABLE, CDC PART NO. 61406100)

Figure 3-6. 1/0O Connector Panel
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CHECKOUT

The following procedure refers to display terminal characteristics in the area of
self-test diagnostics which specifically apply to units containing the fixed firmware
program for the Ticketron application. The CC617-B display terminal is unlike the
CC617-A in that it may be used in applications other than Ticketron, and thus does
not contain a firmware program as an integral part of its configuration. This aspect
of CC617-B is application dependent, and if the application of the CC617-B to be
checked out is other than that of Ticketron, the characteristics of that unit will
probably differ from those referred to in the procedure. Under these circumstances,
the customer will have to be conferred with to gain an understanding of the diag-
nostics employed in that application and any differences between the characteristics
of that routine and the one referred to in the procedure, will have to be taken into
consideration accordingly.

This procedure only covers the checkout of the display terminal and it assumes that
other equipments of the terminal subsystem are installed and operational.

1) Place switch 0 on the maintenance panel to the right (logical 1) position.
This disables a downline load of the operating program for offlme checks
of the display terminal.

2) Turn the INTENSITY control located on the front panel approximately.
one-half turn clockwise and apply input power by placing the PRIMARY
circuit breaker in the up position.

3) Refer to section 6 table titled Printed-Circuit Card Voltage Indicators and
verify that all voltage-indicating LEDs located on the PC boards in the
logic chassis are lit. . Then check the output of the +5-volt regulator at
chassis location BO1. Refer to procedure CRT12 and measure between the
ground and +5-V dc test points at the board edge for a voltage range of
+5.0 volts £0.25 volt. Adjust the potentiometer located at the board
edge if the voltage is not within tolerance.

4) Toggle the RESET switch located on the maintenance panel and observe
that the quicklook diagnostic runs to completion. All 1's should be dis-
played in the upper row of indicators (all upper row indicators lit) on the
maintenance panel and the display should be filled with D's, indicating
successful completion of quicklook.

NOTE
If a quicklook error occurs, refer to table CRTI1

in the maintenance section of this manual for
corrective action.
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5) Adjust the INTENSITY control on the front panel for proper brightness.

NOTE

All procedures are contained in section 6 of this
manual. An index at the end of section 6 cross-
references the procedure number to the section-6
page number containing that procedure.

6) Observe the display of all D's. If raster is tilted or not centered, perform
tilt or centering adjustments of procedure CRT8.

7) Observe the leftmost and rightmost character columns on the screen for
correct alignment and sufficient vertical height (similar to characters in

center of screen), If adjustment is required, perform steps 9, 10, and
11 of procedure CRT8.

8) Observe that the total display area is approximately 5-1/4 inches high
by 8 inches wide and that characters have good contrast, If adjustments
are required, refer to procedure CRT8, Monitor Adjustments,

9) To perform ticket printer or matrix printer tests, refer to procedure CRT1,
quicklook tests 007 and 010.

10) Return all maintenance panel switches to the logical 0 (left) position.

11) Turn the display terminal input power off (primary circuit breaker down)
and replace cabinet hood and maintenance panel cover. This completes
the offline checks of the display terminal.

To complete checkout, online system operations should be performed with the aid of
the customer to verify that communications and terminal functions are performing
correctly. If a malfunction occurs that points to faulty display terminal operation,
proceed to section é for troubleshooting information,
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THEORY OF OPERATION 4
E

The maintenance philosophy for the display terminal calls for troubleshooting and
parts replacement at the modular level where equipment design permits this approach.
Therefore, this section limits itself to the identification and basic functional descrip-
tion of the replaceable modules and subassemblies contained in the display terminal
without a detailed analysis of their internal operation. For detailed theory of opera-
tion information pertaining to a specific module or assembly, refer to the applicable
hardware maintenance manual as listed in the preface of this manual.

The location of the major modules and assemblies within the display terminal are
shown in figure 4-1. These are described as to their functional use in the following
paragraphs.

CRT

VERTICAL

///,_ CHOKE

. VIDEO
—>=——7_ PC BOARD

{( +15-VOLT
7T REGULATOR
ASSEMBLY

YOKE

HIGH-VOLTAGE
TRANSFORMER

POWER SUPPLY
ASSEMBLY

AC INPUT TRANSFORMER

AND RESONATING CAPACITOR
CHASSIS

01977 -i

Figure 4-1. Display Terminal Components
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VIDEO MONITOR

The video monitor is composed of the following parts:

o CRT

e High-voltage transformer
e Video PC board

e Vertical choke

e Yoke assembly

e +15-V dc regulators

The monitor processes a noncomposite video signal and horizontal sync and vertical
sync pulses that are received from the display/keyboard interface PC board contained

in the display logic chassis. Refer to the video monitor block diagram shown in fig-
ure 4-2,

The horizontal section differs from a normal TV set in that no horizontal or vertical
oscillator is used. Therefore, with the absence of horizontal input sync pulses no
raster will be present. The output stage of the horizontal section provides the yoke
with the proper horizontal scanning current, develops the necessary crt support
voltages, and provides B+ for the video amplifier through use of the flyback power
supply (13-kV high voltage, 450 V G2 voltage, =190 V brightness/focus voltage,
and +45 V for the video B+ voltage.) The vertical section incorporates a parabola
generator to linearly deflect the beam in the vertical direction. The video preampli-
fier requires about 0.5 V at its input before the output responds in a linear fashion.
Video amplification is then provided by a class C video amplifier stage.

Internal potentiometers provide adjustment capabilities for gain, height, focus, and
vertical linearity. Magnets at the rear of the yoke provide for display centering,
and a variable coil provides for horizontal width adjustment. A copper sleeve that
slides inside the yoke provides for horizontal linearity adjustment.

CATHODE-RAY TUBE

The crt is a standard 12-inch (diagonal) TV tube fitted with a glare-resistant display
screen. The usable display area is 5.2 by 8 inches. The raster and character gen-
erator characteristics of the display/keyboard interface PC board provide nominal
character sizes of either 0.250 inch high by 0.144 inch wide £10% in 40-character
mode or 0,125 inch high by 0.072 inch wide £10% in 80-character mode.

The crt is a field-replaceable part of the video monitor. Illustrations and procedures
for removal are contained in section 6, procedure CRT7.
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HIGH-VOLTAGE TRANSFORMER

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

VIDEO (MONITOR) PC BOARD

The video PC board is a field-replaceable item. Procedures are described in sec-
tion 6 (procedure CRT5).

The video PC board contains the circuitry required to generate initial high voltages
(=190, +45, and +465) required to drive and control the electron beam. The board
also contains a +5-V dc regulator and the monitor adjustments used to create clear

and distinct characters on the screen (refer to procedure CRT15 for adjustments).

VERTICAL CHOKE

The vertical choke coil is a replaceable item of the video monitor assembly (proce-
dure CRT10). During refresh, the coil plays an important part in directing sweep
voltage through the vertical yoke coil and suppressing unwanted oscillations in the
vertical output circuit. :

YOKE

The yoke assembly is a replaceable item (procedure CRT9). Current flowing through
the yoke is precisely controlled in both axes to regulate the amount of deflection
taken by the electron beam on its course to the crt phosphor. Adjustment is always
required when a new crt is installed (procedure CRT7).

+15-V DC REGULATORS

There are two +15-V dc regulators mounted on the side of the video monitor chassis
on a heat sink, see figure 4-1. The regulators maintain a constant +15-V dc supply
to the video (monitor) PC board, which uses the voltage to create the high voltage

required to drive and control the electron beam.

The regulators create a regulated voltage from the +20-V dc (nominal) generated by
the power supply assembly (discussed later). Procedures are provided for checking
and replacing the regulators (transistors) in section 6 (procedure CRT4), The regula-
tors are replaced when the no load output measured from the emitter-to-ground is not
15-V dc with a +17.5 to 29-V dc input voltage applied. The collector is connected
to ground.
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LOGIC CHASSIS ASSEMBLY

The logic chassis contains a 10-slot card cage with a printed-circuit backplane.
It houses the +5-volt power supply regulator(s) and the various control and memory
modules of the display terminal. Descriptions of the backplane and logic cards
contained in the logic chassis are provided in the following paragraphs. The card

placement within the logic chassis of the two display terminal models is shown in
figure 4-3.

— +5-V REGULATOR (SLAVE) IN CC6I17-A
— EMPTY SLOT IN CC617-B

ROM(2K) IN CC617-A
PROGRAM MEMORY MODULE
(SEPARATE EQUIPMENT)IN CC617-B

RAM(4K) IN CC617-A
EMPTY SLOTIN CC617-B

RAM(4K) IN CC617-A
EMPTY SLOTIN CC617-B

01824-4

\i- DISPLAY/KEYBOARD I/F
\ OPTIONAL MODEM
ASYNC I/F-2
STIC
PROCESSOR
+5-V REGULATOR (MASTER)

Figure 4-3. Logic Chassis Assembly
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BACKPLANE

The backplane is a PC board with connectors for input power and the logic modules.
It provides etched signal interconnections between the modules and contains a shared
bus for intermodule communication. The signal lines which make up the shared bus
are listed on a Bussed Signal Chart contained in section 5. The major signal lines
within the shared bus are sixteen Address Bus lines and eight bidirectional Data Bus
lines. Because of differences in card placement, the two models of the display ter-
minal use backplanes that have different corresponding interconnection paths.

The shared-bus communications between the processor module and 1/O modules
(async |/F-2, display/keyboard |/F, and STIC modules) are controlled by the proc-
essor module through the use of 1/O channels incorporated in the backplane. In

this scheme, each 1/O module is assigned its own separate channel that carries a
unique Channel Strobe signal line which the processor module uses to initiate,
address, and provide timing for shared-bus communication transfers. The communi-
cation transfers in these situations involve the use of both the Address Bus and Data
Bus lines, with the processor module indicating via codes on the lower-order Address
Bus lines what type of information (status, function commands, or data) is to be trans-
ferred on the Data Bus lines. Also, within each I/O channel is an Interrupt signal
line that provides the associated |/O module with the capability of obtaining the
attention of the processor module when a program-enabled interrupt condition occurs.
The Interrupt signal line of each 1/O channel has an assigned priority that determines
in what order the processor module recognizes and services them. Monitoring of the
interrupts is done by the STIC module.

The selection scheme incorporated in the backplane for shared-bus communications
is different between the processor module and memory module(s). Each memory
module (or in the case of CC617-B, each memory segment, ROM or RAM) is assigned
an address through the use of Module Select lines connected to each module (memory
segment). These lines are either tied to ground (low) or left open (high) to form the
individual binary address of that memory module (memory segment). When a data
bus communication transfer is to occur, the memory module (memory segments)
compare the high-order bits of the 16~bit Address Bus word with their backplane-
assigned-address to determine to which of them the communication transfer is being
directed. The source of the 16~bit Address Bus word depends on the purpose of the
communication transfer and is primarily from either the processor module or the
display/keyboard I/F module. Communication transfer from the display/keyboard
I/F module is for the purpose of obtaining display refresh data from RAM.

In addition to the shared-bus communication connections, common etched inter-
connections are provided for ground, +5 volts, +20 volts, and -20 volts required
for module operation. Power connections are made to the backplane via a 12-pin
connector located at the back of the panel.
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+5-VOLT REGULATOR(S)

To satisfy the current load requirements of the CC617-A display terminal, two
+5-volt regulators, see figure 4-4, and used in the distributive power system. In
the CC617-B model, only one +5-volt regulator is used. The regulators convert

the unregulated +20-volt output of the power supply assembly to a regulated output
of +5-V dc £0.5 V at a current rating of up to 10 amperes per regulator. The regu-
lator is a voltage-regulating chopper power supply with current limiting and over-
voltage sensing. lts action is controlled by a 20-kHz, oscillator-driven integrated
circuit (IC) that functions to alternately pass and block a portion of the input voltage
to obtain the required output voltage level. For example, with a +20-V dc input,
the active on time of the IC is approximately 1/4 of the duty cycle. Its output is
used to control or chop the input voltage down to an average of +5 volts at the
output of the regulator. The IC output is amplified and fed to a pass-transistor
stage that allows the input power to flow through an inductor and charge a bank

of capacitors which supplies the +5-V dc output. A portion of +5-volt output is

fed back to the IC which monitors the voltage level. An output of less than +5 volts
causes the IC to generate a wider control signal output, and values higher than

+5 volts shorten the control signal, thereby controlling the conduction time of the
pass-transistor.

A manually adjustable, overcurrent-sensing circuit limits current in the +5-volt
output. This circuit is normally set to limit current to 110% of maximum, or

11 amperes per regulator. When an overcurrent condition is sensed, it issues a
shutdown signal to the IC which drops back the active duty period and results in
reduced current flow in the +5-volt output.

(L]

W

.
0|

Figure 4-4. +5-Volt Regulator(s)
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If the +5-volt output rises from between 5.5 to 6.5 volts, a zener diode conducts

to issue a signal to the power supply assembly indicating an overvoltage condition.
This signal activates a silicon-controlled rectifier (SCR) which trips the primary
circuit breaker causing ac input power to the display terminal to be cut off. The
+5-volt output of the regulator is manually adjustable to provide approximately £10%
of its nominal value.

Three LED indicators are provided on the regulator card to indicate presence of the
following voltages. The LEDs, however, do not indicate that correct voltages are
present, only that a voltage of the proper polarity sufficient to light the LED is
available.

® Red — +5-V dc

e Yellow — +20-V dc
® Green — -20-V dc

ROM MODULE OF THE CC617-A MODEL

The read-only memory (ROM) module, figure 4-5, uses erasable, reprogrammable
integrated circuits for storage of the firmware program. The basic circuit chip is

a 256 8-bit erasable read-only memory (EROM). The ROM module contains eight
EROM chips which provide a storage capacity of 2048 8-bit words. The maximum
storage capacity of the ROM module is 4096 8-bit words when 16 EROM chips are
used.

ADDRESS (P)

4K X ‘
EADDRESS LINE von” Ll Line [ ToaTa
BUS DRIVERS MUX ARRAY DRIVERS | BUS

LOOK
AHEAD
LOGIC P+I CHIP
ADDRESS SELECT (16)
10 MHz
WRITE CONTROL READY
LOGIC
MEMORY REQUEST ANTICIPATE READY _
02186
Figure 4-5. Block Diagram of ROM Module Used in CC617-A
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When accompanied by a correct 16-bit Address Bus word and a Memory Request, a
high logic level on the Write line selects a read from the ROM module. If the

Write line is low during such an instance, the module operates the same as if a
memory read was occurring, except the Data Bus tristate line drivers are not enabled.
Thus, if a module accidentally tries to write fo a memory address, the ROM module
would respond with a Ready signal but would not store any data, and would not
overdrive the bus by activating the Data Bus drivers.

-9-Volt Regulator

The ROM module contains a =9-volt regulator circuit that converts the -20-volt
unregulated voltage from the power supply assembly to =9 V £5%. The -9 volts

from this regulator are connected to a backpanel pin and jumpered to other backpanel
pins feeding the EROM chips on the module. An LED indicator located at the edge
of the module indicates the presence of the =9 V regulated voltage.

Interface Characteristics

Signal interchange occurs via the shared bus. All interface signals are TTL com-
patible. The signal voltage levels are defined as follows:

0.0V to 0.8 V = logical 0 input
2.0V to 5.0V = logical 1 input
0.0V to 0.4 V = logical 0 output
2.4V to 5.0V = logical 1 output

RAM MODULE OF THE CCé617-A MODEL

The RAM module, figure 4-6, provides random-access, read/write storage for up
to 4096 8-bit data words plus parity. Two identical modules are used in CC617-A
to provide a total storage capacity of 8192 words. The memory access time is

850 nanoseconds and memory cycle time is 950 nonoseconds. The RAM module
automatically generates and stores an odd parity bit (28) when data is written into
memory. A parity error signal occurs if the character parity is even on a memory
read.

A functional diagram of the RAM module is shown in figure 4-7. The RAM modules
are used by the processor module for read/write storage, and the display/keyboard
I/F module for the reading of display refresh data. Each RAM module contains

36 RAM chips. Each chip provides 1024 1-bit storage locations. During read/write
operations, the chips are selected in groups of nine.

62953000 B 4-9



R
ARERE B8 0
AEEEE .0 8
b BiBs B

BB B8 B
il

»umr‘a“wimﬂm @& g . NP O RGEN-0OVONOD QS G N
ooooo ~aldo 0 0 v o ¢ £ 2 0 2 vo 0 0 0 o H H -
c °°.© 3 v g ge 0000000000 .09 0 0.0 0] &~|,
AP

ﬁh
q |
:j

. p
°

00

90391603

Figure 4-6. RAM Module Used in CC617-A

Address Select

A 16-bit Address Bus word from either the processor module or display/keyboard

I/F module selects a RAM module, a group of nine RAM chips in the module, and

a specific 9-bit word location within the group. The Address Bus lines 212 - 215
are used for comparison with the Module Select lines. The Module Select lines

20 - 23 gre jumpered to provide the desired module address. A comparison between
the Address Bus lines 215- 215 and the fixed value of the Module Selects lines

20 - 23 is made on receipt of a Memory Request signal. The RAM module ignores
the Memory Request if a no compare condition exists. '

Memory Request

The Memory Request signal indicates that a read or write to memory is to occur., If
the address on the Address bus selects the RAM module, the module initiates a mem-
ory cycle.

Data Bus Lines

The Data Bus lines 29 - 27 are tristate, bidirectional. During a memory write, they
contain the 8-bit word to be stored. For a memory read, the RAM module places
the 8-bit word from the addressed memory location on the Data bus. The RAM

module line drivers are in a high impedance state unless a memory read is in process.
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Readx

The Ready signal, in write mode, indicates that the 8-bit word on the Data Bus has

been stored in memory. In read mode, it indicates that the contents of the addressed

word is stable on the Data Bus.,

Anticipate Ready

The Anticipate Ready signal, in write mode, indicates that the write memory cycle
will be finished within 200 nanoseconds. In read mode, it indicates that read data
- will be stable on the Data Bus within 200 nanoseconds.

Write

The write signal selects either a read or write operation. A low logic level indi-
cates a write to memory; a high logic level indicates a read from memory.

Interface Characteristics

All RAM module interface signals are TTL compatible and occur via the shared bus.
The signal voltage levels are defined as follows:

0.0 Vt0 0.8V = logical 0 input
2,0V t05.0 V= logical 1 input
0.0 V10 0.4 V = logical 0 output
2,4V t0 5.0 V = logical 1 output

PROGRAM MEMORY MODULE OF THE CCé17-B MODEL

The program memory module mated with the CC617-B display terminal is a separate
piece of equipment. The memory module consists of a single logic card containing
both ROM and RAM memory with circuitry that interfaces the memory with the pro-
cessor module and the shared bus. Stored within the ROM is a fixed firmware
program for the application that dictates the functional characteristics of the host
display terminal. The RAM provides the tempory memory necessary for storage of
the applications program loaded into RAM during display terminal initialization
and for storage of display refresh data, The storage capacity of the ROM and RAM
are as follows:

4-12 ‘ 62953000 B



e ROM — up to 6144 8-bit words made up of 1024 8-bit word increments,
with the actual capacity dependent on the requirements of the firmware
program used in the application. ’

e RAM — 8192 9-bit words (8 data bits plus a parity bit).

The parity bit employed by the RAM is self-generated and self checked. Each time
a word is written into the RAM, the program memory module automatically generates
and stores an even parity bit (28) with the data word. When a word is read from
RAM, the module performs a parity check and if the parity is not correct, a Parity
Error signal is issued to the STIC module causing the MPE (memory parity error)
indicator on the maintenance panel to light. This condition is cleared by program
intervention via the processor module or by the performance of either a power-on
master clear or manual reset, |

Selection of the ROM or RAM by the processor module is accomplished through use
of the 16-bit Address Bus word. The 213 = 215 bits of the address word select the
memory segment, ROM and RAM, and the low-order bits of the word select the
specific word location within the segment. The address assigned to the ROM, by
way of the logic chassis backplane, is through the use of Module ROM Select lines
21 - 23 which are connected to the program memory module. These lines are left
open on the backplane, resulting in a high or logical 1 being reflected on each of
them. The 2! - 23 Module ROM Select lines correspond to the 213 - 215 bits of the
Address Bus word, making the ROM address from E00074 to F7FF14. Likewise the
address assigned to the RAM is derived from the Module Ram Select lines 21 - 23
connected to the program memory module. In this case, these lines are all tied to
ground (low or logical 0) by the backplane, thus making the RAM address from
000074 to 1FFF14. In addition to its use by the processor module, this memory
select scheme is also used by the display/keyboard 1/F module for obtaining display
refresh data from the RAM,

Memory Write and Read

The employment of the ROM and RAM addresses by the program memory module
occurs when a shared-bus Memory Request signal is received. This causes the pro-
gram memory module to compare the fixed value of the Module Select lines for each
memory segment with the 213 - 215 bits of the 16-bit Address Bus word to determine
which memory segment is being addressed. Next the program memory module sam~
ples the shared-bus Write signal line to determine if the subsequent operation is to
be a read or, as in the case of RAM, a write (a low level on the Write signal line
indicates a write to memory, and a high level indicates a read from memory). If

the operation is to be a memory read, the program memory module places the 8-bit
word from the selected memory location on the bidirectional Data Bus lines and
activates the shared-bus Ready signal to indicate that the word is ready for sampling.
If the operation is to be a memory write, as in the case of RAM, the program memory
module stores the 8-bit word from the Data Bus lines in the selected memory location
and activates the Ready signal to indicate that storage of the word has been completed.

62953000 B 4-13



All ROM read operations are done by the processor module, with several instances
where the STIC module is involved. These instances occur at the start of display
terminal initialization, when the origin of the 212 = 215 bits of the Address Bus
word is from the high core jump control circuit of the STIC module instead of from

the processor module. The operation of this STIC module circuit is discussed later
in the section,

RAM read operations are done by both the processor module and the display/keyboard
I/F module. In the case of the display/keyboard 1/F module, the read operations
from the RAM are under control of the processor module, and are only for the purpose
of obtaining display-refresh data, The 16~bit Address Bus word used in reading
display-refresh data, originates from the display/keyboard |/F module, as does the

Memory Request signal. The Write signal has no provisions provided for its activation/

deactivation by the display/keyboard 1/F module. This signal originates only from
the processor module and since the idle state of the line is a high level (indicating

a memory read), it is impossible for the display/keyboard |/F module to accidentally
write o a RAM address. All RAM write operations are done exclusively by the
processor module.

Physical Layout

The physical layout of the program memory module is shown in figure 4-8. Pointed
out in the figure are the locations of the RAM integrated-circuit chips and the loc-
ations of the sockets where the ROM integrated-circuit chip(s) of the application
are inserted. There is a total of 18 RAM chips on the module. Each RAM chip
provides 4096 1-bit storage locations. In read/write operations, the chips are
selected in groups of none. Each ROM chip, plugged into the module, has a storage
capacity of 1024 8-bit words. As previously mentioned, the size of ROM storage or
number of ROM chips contained on the module is dependent on the requirements of
the firmware program used in the application.
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Figure 4-8, Program Memory Module Used in CC617-B
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Interface Characteristics

Signal interchange occurs via the shared bus. All interface signals are TTL com-
patible. The signal voltage levels are defined as follows:

0.0V to 0.8 V = logical 0 input
2.0V to 5.0V = logical 1 input
0.0V to 0.4 V = logical 0 output
2.4V to 5.0V = logical 1 output

PROCESSOR MODULE

The processor module, see figure 4-9, is an 8-bit-per-byte parallel microprocessor
that governs the control of the display terminal by retrieving and executing program
instructions stored in the ROM and RAM. Responsibilities for the module include
access control to the RAM for the entry and retrieval of data, and control over the
shared bus that carries all intermodule communication transfers. lts communications
with the higher-level processor of the system and with an associated printer device
in the application, is through the asynchronous interface module. Its communications
input from the display terminal keyboard is through the display/keyboard 1/F module,
while its communications with the maintenance panel, is through the STIC module.
Once the processor module circuits are initiated to perform an operation, they are
the controlling entity for sequences (such as, communications, calculations, etc.),
that are necessary to complete the particular operation. The processor module cir-
cuits secure any needed information from the associated program — store memory
and execute such information, utilize RAM as required (for temporary storage), and
request/accept/transmit |/O communications associated with the operation.

The processor module has no operating controls or switches. Located at the outer
edge of the board are two LEDs that indicate the presence of two internally regulated
voltages. These voltages are derived from the +20 and =20 voltage outputs of the
power supply assembly. A yellow LED glows when +12 V is present and a green LED
glows when =5 V is present.
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Figure 4-9. Processor Module
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The major functional areas of the processor module are shown in figure 4-10. Their
primary functions are described in the following paragraphs.

MAIN
TIMING BUS TIMING -
ADDRESS LINES (16) Bgarcos
BUS
INTERRUPT | PRIORITY PRg"gggbR —>
LINES (8) _| INTERRUPT | INTERRUPT ¢ LINE
——— %! DECODER (INTEL DRIVERS | pATA
8080) DATA LINES (8) BUS
L >
RESTART A\
ADDRESS (3) MUX Y STATUS | STATUS
> LATCH (———»
NOTES:
/\ WITH CC6I7-A/B ONLY
ONE EACH OF THESE
LINES ARE USED
/2\ WITH CC617-A/B ONLY CHANNEL
THREE OF THESE STROBE
LINES ARE USED o mEMory |LINES(8)
/A\ WITH CC617-A/B THESE CONTROL
LINES ARE NOT USED AND 1/0
CONTROL | CONTROL
‘ = ——»
BUS REQUEST LINES (8 A DMA BUS ENABLE LINES (8 VAN
Q (8) | CONTROL (8) —
01789

Figure 4-10. Processor Module Functional Diagram
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Main Timing

These circuits generate the master timing required for all processor module operations.
Timing is initiated by a 20-MHz oscillator which drives a 5-bit ring counter and
various other timing pulse generation circuits. The resulting outputs govern not

only internal module operations but also supply timing to the other modules on the
shared bus to synchronize their operation with that of the processor module.

Microprocessor

The microprocessor functional area of the module consists of a single integrated
circuit chip (Intel 8080 or equivalent) which recognizes and executes approximately
100 instructions. The means by which it obtains program instructions from memory
and performs its duties in their execution, is through the receipt and issuance of
communication transfers via the shared bus. The microprocessor sends/receives
8-bit word transfers via the bidirectional Data Bus lines and generates the proper
Address Bus signals for these transfers to be performed. Included in its duties is the
processing of interrupts in coordination with the priority interrupt decoder circuits
of the module, shared bus control, and the governing of Channel Strobe/Memory
Request signal generation by the memory and /O control circuits of the module.

Priority Interrupt Decoder

These circuits recognize the various interrupts which are received through the STIC
module. They receive up to eight interrupts, store their presence, generate a

Restart Address (Trap Address in RAM from which the processor module obtains inform-
ation to process the unique interrupt) corresponding to the highest priority interrupt
stored, and notify the microprocessor that an interrupt is waiting to be processed.
The interrupt conditions are sampled once every 50 nanoseconds if no interrupt is
currently being processed by the processor module.

Multiplexer

The multiplexer (mux) selects either an 8-bit Data Bus word or a Restart Address
(for interrupt processing only) for input to the microprocessor.

62953000 B 4-17



Direct Memory Access (DMA) Control

These circuits control the display/keyboard |/F modules use of the shared bus for
access to the RAM. Each time a data character is to be read from the RAM for
display refresh, the display/keyboard 1/F module issues a Bus Request signal. If
no communication transfer on the shared bus is in process, these circuits receive
and store the request and respond with a Bus Enable signal to allow access to the
RAM. The sampling of the Bus Request line under these conditions occurs once
every 250 nanoseconds.

Memory and 1/O Control

These circuits generate the signals that accompany a shared-bus commumication
transfer, With exception of the display/keyboard | /F module's use of the shared
bus in obtaining display refresh data from the Ram, all shared-bus communication
transfers are initiated by the processor module and require some of the signals which
these circuits generate. In the case of a shared-bus transfer with an 1/O module,
these circuit generate the unique Channel Strobe signal for the 1/O channel in
which the 1/O module is connected to via the logic chassis backplane. This action
serves to initiate the transfer, address the transfer, and provides the timing for the
transfer, Included with this action and with all processor module-initiated shared-
bus transfers, is the setting of the shared-bus Write signal line by these circuits to
denote in which direction the information flow is to occur. A high level on the
Write line indicates that the information transfer will be from the addressed 1/O
module to the processor module, and a low level on the Write line indicates the
opposite. The type of information (status, function commands, or data) which is to
be transferred on the bidirectional Data Bus lines, is specified via a code placed on
the Address Bus lines by the microprocessor. Also handled by these circuits, is the
receipt of the corresponding response from the addressed |/O module to the Channel
Strobe signal. Depending upon the state of the Write signal line, receipt of the
response indicates that the information eigher is being received or is being placed
on the Data Bus,

In the case of a shared-bus communication transfer with ROM or RAM, the operation
of these circuits is much the same as previously described with the only major
difference being the circuits generate a shared-bus Memory Request signal instead of
a unique Channel Strobe signal. In this case, the selection of a memory module
(with CC617-B, a memory segment, ROM or RAM) is accomplished through the
16-bit Address Bus word that is generated by the microprocessor, with its high-order
bits signifying the address of the memory module or segment.

Status Latch

The outputs of this circuit are not used in CC4617-A/B,
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Line Drivers

These circuits consist of three-state buffer/drivers which transmit Address Bus and
Data Bus signals to the shared bus. The three states possible on the output lines
are high, low, or floating.

Interface Characteristics

The general interface between the processor module and the other logic modules
of the display terminal is shown in figure 4-11,

CHANNEL STROBE (1)
CHANNEL STROBE (1)

= DISPLAY/KEYBOARD I/F

= ASYNC I/F-2
CHANNEL STROBE (1) sTIC
«!NTERRUPT (8) sTIC

BUS REQUEST(l)

DISPLAY/KEYBOARD I/F

PROCESSOR BUS ENABLE (1) = DISPLAY/KEYBOARD I/F
MODULE CONTROL AND TIMING (VARIOUS)
ADDRESS (16) ' TO/FROM
READY/ANTICIPATE READY (2) MODULES VIA
DATA (8) SHARED BUS

Figure 4-11. Processor Module Interface

The interface signals are either TTL two-state (high or low) or TTL three-state (high,
low, or floating). Those signals which may be in the floating condition are placed
insuch condition when the processor module requests that one of the other modules
on the shared bus place logic high/low information on the signal lines. Interface
signal logic levels are defined as follows:

Inputs: 0.0V to 0.8 V = logical 0
2.0V to 5.0V = logical 1

Outputs: 0.0V to 0.4V = logical 0
2,4V to 5.0V =logical 1
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STIC MODULE

Basically, the STIC module, see figure 4-12, preprocesses |/O information for the
processor module. It connects, to the processor module via the shared-bus eight
dedicated Interrupt lines and an 1/O channel. All interface operations are under
processor module control. The STIC module provides the following functional

features:

Processor module interface with the maintenance panel

Monitoring of other 1/O module interrupts

Interrupt mask that allows the processor module to control which
interrupts it will receive through the STIC module

Special timing for use by the async |/F-2 module

Interval timer with a 212.2 millisecond cycle time for generation of
interval timer interrupts to the processor module for real time program
applications

Display terminal site address switches

RAM parity error monitoring for the purpose of gnerating a parity error
interrupt to the processor module and for energizing the MPE indicator
on the maintenance panel

Auxiliary output register for storage by the processor of program selections

such as that of the display format

A functional diagram of the STIC module circuits is shown in figure 4-13. All
functional blocks shown on the left~hand side of the figure are receiving circuits
for the particular input signals entering from 1/O channels, maintenance panel,
memory, etc. All functional blocks shown on the right-hand side are transmitting

circuits that issue the particular output signals identified in the figure. The following

paragraphs describe those functions identified at the center of figure 4-13.

4-20
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High Core Jump Control

The purpose of this circuit is to provide a set high core address to the ROM during
the first three memory read operations of display terminal initialization. In effect,
this action leads the processor module into the firmware program. The circuit begins
its operation following a power-up or manual reset, and ends after the third initial
memory read operation has been performed by the processor module. During these
initial memory read operations, the circuit places the content of the STIC module's
Module Select lines 20 - 23 on the 212 - 215 bit lines of the 16-bit Address Bus
word. In doing this, the 212 = 215 bits of the 16-bit Address Bus word originated

by the processor module are overridden. All of the STIC module's Module Select
lines are left open (high) on the backplane, so the resulting ROM address is FXXX16¢

Interrupt Mask

The interrupt mask circuit allows the processor to control which interrupts it will
receive through the STIC module via the individual Interrupt 0-7 lines. In the
case of CC617-A/B, only the Interrupt 0, Interrupt 1, and Interrupt 2 lines of

this group have any significance. As can be seen in figure 4-13, the Interrupt 1
line from the STIC module to the processor module, corresponds to the Interrupt
line that originates from the asynchronous 1/F-2 module. In the same manner, the
Interrupt 2 line corresponds to the Interrupt line that originates from the display/
keyboard |/F module. In each instance, an interrupt condition occuring in either
of these I/O modules will cause a corresponding interrupt to be issued to the proc-
essor module if they are not masked. In the case of the Interrupt O line, the source
is the STIC module itself, and when an interrupt condition occurs in the STIC module,
this Interrupt line is activated if it is not masked.

The interrupt conditions of the STIC module differ from those of the other /O modules
in that they are extremely varied in nature. They are briefly described as follows:

e Activation of the EXECUTE switch on the maintenance panel

e Occurence of a RAM parity error

e Occurence of an internal timeout condition within the processor module
when the processor module is waiting for a response from a memory or /0
module during an attempted shared-bus communication transfer

e Occurence of the end of the cycle time of the STIC module's 212,2-milli~
second interval timer

The means by which the processor module can differentiate between these STIC
interrupt conditions is through the use of the status encoder.
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Status Encoder

This circuit constantly monitors the conditions that represent an interrupt condition

in the STIC module so that this information can be transferred to the processor module
via the Data Bus lines during a status function. Because of the great possibility that
more than one STIC module interrupt condition may exist at the time when this infor-
mation is transferred, a priority is assigned to each interrupt condition and the highest

priority interrupt condition present is the one that is conveyed to the processor module.

The priority of the STIC module interrupt conditions are as follows:

1) RAM parity error (highest priority)
2) processor timeout
3) interval timer

4) EXECUTE switch (lowest priority)

Site Address Switches

These two-position toggle switches, see figure 4-12, allow manually setting a
16-bit site address for the terminal. The switches are set to a logical 0 by pressing
the rocker switch so it toggles down toward the circuit card edge.

Timing Control

The major circuits in this category are the 212.2-millisecond interval timer, which
has been previously mentioned; the fixed-frequency generation circuits that provide
the async I/F-2 module with the fixed 150, 300, 400, 1200, 2400, 4800, and

9600 baud rate timing signals; and the variable frequency generation circuit (con-
trolled by the eight frequency selector switches) that provides the async I/F-2 module
with an alternative baud rate timing signal when the rate of communications is not

at the same rate as one of the fixed baud rate timing signals. The frequency selector
switches, see figure 4-12, are provided to establish variable selectable baud rates
for the async 1/F-2 module. These two-position switches, when toggled down towards
the edge of the circuit card, increase the frequency being issued. The basic time
period is 0.5 microsecond, and each switch enabled provides an additional time
increase as follows:

4-24 62953000 B

—



Basic period 0.5 microsecond

Switch 8 0.5 microsecond
Switch 7 1.0 microsecond
Switch 6 2.0 microseconds
Switch 5 4.0 microseconds
Switch 4 8.0 microseconds
Switch 3 16.0 microseconds
Switch 2 32.0 microseconds
Switch 1 64 .0 microseconds

For example, if a frequency for 2400 baud is desired, then:

Baud rate = 2400 bits per second
Frequency required = 2400 x 16 = 38,400 Hz
(where 16 is a multiplier inherent in the asynchronous logic circuit)

Period = 1
38,400 = 26.0 microseconds

Therefore, switches 3, 4, 7, and 8 are used to select a total time period of 25.5 micro-

seconds plus the basic time period of 0.5 microsecond = 26.0 microseconds for the
desired 2400 baud rate.

Module Control Logic

Basically, the STIC module control logic consists of circuits which recognize when
a shared-bus communication transfer is directed to the STIC module and determine
the action that should be taken by the module in the transfer.

Interface Characteristics

The signal interchange between the processor module and STIC module occurs via

the shared bus, the dedicated Interrupt 0-7 lines, and an 1/O channel assigned to
the STIC module through the logic chassis backplane. The few signals that occur
between the STIC module and the ROM and RAM are also via the shared bus. Inter-
rupts from each of the other |/O modules of the logic chassis are carried to the STIC
module on the Interrupt line of their I/O channel. All other signal interchange,
such as between the STIC module and maintenance panel or STIC module and async
I/F-2 module, is via dedicated signal lines in the backplane. Most of the shared-bus
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interface signals are TTL three-state (high, low, or floating), with the remaining
shared bus signals and all of the other interface signals being TTL two-state (high
or low). The TTL two-state signals are defined as follows:

Inputs: 0.0V to 0.8 V = logical 0
2,0V to 5.0V = logical 1

Outputs: 0.0V to 0.4 V = logical 0
2.4V to 5.0V =logical 1

The TTL three-state signals have the following characteristics:

e Llogical 1 =low impedance to +5 V.,
e Logical 0 = low impedance to ground.

e Floating (indeterminate) = high impedance to both +5 V and ground.

ASYNC |/F-2 MODULE

The asynchronous interface module, see figure 4-14, contains two switch-selectable
baud-rate communication ports that act to interface the processor module with the
higher-level processor of the system via the modem and communications telephone
line, and with the printer device, which may be associated with the display terminal
via the interface cable leading to the printer. Through these two ports, the async
|/F-2 module performs all the external receive and transmit of the display terminal,
all of which are under control of the processor module. Although the async |/F-2
module has the capability of handling either TTL level or RS-232-C compatible

level signals on its two ports, only the RS=232-C level signals are used in its appli-
cation in CC617-A/B.

The async |/F-2 module connects with the processor module via the shared bus and
an 1/O channel. It also has dedicated backplane connections leading to the main-
tenance panel from its port A which is connected to the modem. These lines are
used to show the status of communications on this port by causing the appropriate
indicators to be lit. lts other intermodule connections are with the STIC module
for the purpose of receiving the fixed 150, 300, 600, 1200, 2400, 4800, and

9600 baud rate and variable frequency baud rate timing signals from the STIC module.

These baud rate signals from the STIC module correspond to the selections that are
available for each port by the setting of the six switches shown in figure 4-14. These
switches are divided into two segments, one for each port. During installation, each
of the switch segments is set to match the rate of external communications that are to
occur on the port. If the rate of communications for a port cannot be matched by one
of the fixed baud rate switch selections, the switches of that segment are set to the
variable frequency selection (all pressed down nearest board edge) and the frequency
selector switches on the STIC module are set appropriately to match that particular
communication rate.
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Figure 4-14. Async |/F-2 Module

For the purpose of reference, a block diagram of the async I /F-2 module is shown
in figure 4-15. The major functions that are performed by the module include the
following:

e Converts serial, RS-232-C level data received from the modem or printer
to parallel TTL level data acceptable for handling by the processor module
during receive operations and vice versa during transmit operations.

e Checks received data characters for the type of parity (odd, even, or
none) that the firmware program of the application dictates through the
processor module, and adds the appropriate parity bit to data characters
that are to be transmitted.

e Checks received serial data for the framing and length that the firmware
program of the application dictates through the processor module, and
generates the framing of data characters to be transmitted. (The framing
of a data character consists of: a start bit; the data character, which
can be 5, 6, 7, or 8 data bits in length; the parity bit, if any; followed
by 1 or 2 stop bits, or a possible 1.5 stop bit if a 5 data bit character
length is being used.)

e Generates interrupts to the processor module, via the STIC module, when
a firmware program (processor commanded) preselected interrupt condition
occurs.
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The transfer between the processor module and async |/F-2 module of a data char-
acter that is to be transmitted or that has been received, is via the bidirectional

Data Bus lines during a shared bus communication transfer. The same is true for the
transfer of status information from the async |/F-2 module to the processor module,
and for the transfer of function commands from the processor module to the async | /F-2
module. Directions as to the type of information to be transferred in these cases is
provided by the code placed on the Address Bus lines by the processor module.

+12-Volt and -12-Volt Regulators

The async 1/F-2 module has two voltage regulators that provide regulated +12 V and
=12V £5%. Input power is from the power supply assembly +20 V and -20 V unreg-
ulated outputs. Provided at the edge of the module are two LED indicators to indicate

presence of the regulated voltages. The yellow LED indicates +12 V, and the green
LED indicates =12 V.

Interface Characteristics

All signal interchange between the async |/F-2 module and the processor module,
STIC module, and maintenance panel are TTL level signals with the majority of

them being two-state (high or low). The signals within this group which are TTL
three-state (high, low or floating), involve most of the shared bus interface signals
that are with the processor module. The TTL two-state signals are defined as follows:

Inputs: 0.0V to 0.8 V = logical 0
2.0V to 5.0V = logical 1

Outputs: 0.0V to 0.4 V = logical 0
2.4V to 5.0V = logical 1

The TTL three-state signals have the following characteristics:

e Logical 1 = low impedance to +5 V.

e Logical 0 = low impedance to ground.

e Floating (indeterminate) = high impedance to both +5 V and ground.
All signal interchange between the two communications ports of the async |/F-2
module and the modem (internal or external) and the associated printer device, is

at voltage levels which meet the requirements of RS-232-C. These signal levels are
as follows:

Inputs: =25.0 V to +0.8 V = mark or inactive
+2.0 V to +25.0 V = space or active

Outputs: =12.0 V to 3.0 V = mark or inactive
+3.0 V to +12.0 V = space or active
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DISPLAY/KEYBOARD I/F MODULE

This module, see figure 4-16, contains interface and control logic for the video
monitor and the keyboard module.

Control Logic

The display/keyboard I/F module has two primary functions. In its operations with
the keyboard module, it serves as an interim input data collector for the processor
module. In its operations with the video monitor, it serves as an independent
collector/video-generator of display refresh data in that it obtains the data that

is to be displayed through performance of memory-read operations to the RAM,
serializes the data, and converts the data to a video signal, all under its own con-
trol. Its keyboard circuitry provides an 8-bit parallel interface to the keyboard that
generates an interrupt for each key depression. Depending upon the application, it
also generates a status indication for each of the three positions (ON/OFF/MGT) of
a keylock switch which may be located on the keyboard module. The video logic
portion of the module contains 12 two-position rocker switches which select the
following control and address functions for the display. To allow program control

of their operations, two switches are bypassed.

not switch-selectable

o Display of 6 or 12 lines at 40 characters per line ) Under program control;
® Display of 12 or 24 lines at 80 characters per line

e Display operation at 50 or 60 Hz
e Display Enable switch to manually turn on the display for test purposes

o Eight address switches to establish the initial RAM address for display refresh
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Figure 4-16. Display/Keyboard Interface Module

4-30 62953000 B



Information to be displayed is stored in the RAM by the processor module under pro-
gram control. The initial memory block address is determined by the settings of the
eight address switches which establish the upper 8 bits of the 16-bit memory Address
Bus word. The lower 8 bits of the 16~bit Address Bus word which is controlled by
the module's video control circuitry, reflect all zeros during the initial address.
Each memory location within the memory block is uniquely related to a specific
character position on the crt screen, with the initial address corresponding to the
top left displayable portion of the screen. As the scanning cycle of the crt beam
progresses from the initial position toward the right of the screen, the memory
addresses that are generated for these positions by the module's video control cir-
cuitry increment accordingly. The actual relationship between the scanning of a
display line and the reading from memory of its corresponding characters, is that
the reading takes place one display line time before they are scanned. The incre-
mentation of the lower 8 bits of the 16-bit Address Bus word continues until the last
displayable character position on the screen has been reached in the current scanning
cycle, at which time they are cleared to all zeros again in preparation for the next
scanning cycle.

The 8-bit data character read from the addressed memory location is interpreted as
either a displayable symbol or a video control code. Each video control code
occupies one character position on the screen, but a blank is displayed in its place.
Once a control code is detected in the data stream, the video option selected (blink,
blank, inverse, or dim) becomes active until a new control code is detected or the
end of the display line is reached, whichever occurs first. A blinking underline
cursor may be program-generated by setting bit 27 in the character frame correspond-
ing to the location on the screen where a cursor is to be displayed. There is no
restriction as to how many cursors can be displayed simultaneously.

A character generator provides the dot-matrix pattern for each of the displayed
characters and symbols. Video serializer and driver circuits convert the TTL signal
level parallel data bits of each scan line into a serially-generated, noncomposite,
video signal required by the video monitor. The horizontal and vertical sync pulses
supplied to the video monitor by the module are via separate signal lines.

A phase lock loop circuit on the module is used to eliminate any "swim" effect on
the screen caused by a difference between the ac power frequency and the internal
refresh timing. It consists of a phase detector that compares two signals and gen-
erates an output which is a dc voltage proportional to the difference in phase between
them. This voltage controls the frequency of a voltage-controlled oscillator. This
frequency, divided by the correct number, is fed back to the phase detector to
compare it with the ac input frequency. Upon power on, the circuit will start run-
ning at a certain frequency which will be varied by the phase detector output until
they are in phase. Two indicators are provided at the board edge of the module
which indicate the presence of +12-V dc and -12-V dc from the power supply (yellow
indicates +12-V dc; green indicates -12-V dc).
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Interface Characteristics

All signal interchange between the display/keyboard 1/F module and the processor
module is via the shared bus and an I/O channel assigned to the display/keyboard
I/F module through the logic chassis backplane. The memory-read operations between
the display/keyboard |/F module and RAM are also via the shared bus. The access to
memory and to the shared bus during a memory-read operation is obtained from the
processor module by the display/keyboard 1/F module issuing a Bus Request signal on
its 1/O channel. If no shared-bus communication transfer is in process, the processor
module responds to the request with a Bus Enable signal on the |/O channel which
allows the memory-read operation to occur. All signal inputs from the keyboard
module to the display/keyboard |/F module and from the display/keyboard to the
video monitor, are via dedicated signal lines in the backplane. Nearly all of the
shared-bus interface signals are TTL three-state (high, low, or floating), with the
remaining shared-bus signals and all of the other interface signals, except that of

the serial noncomposite video signal to the video monitor, being TTL two-state (high
or low). The TTL two-state signals are defined as follows:

Inputs: 0.0V to 0.8V = logical 0
2.0V to 5.0V = logical 1

Outputs: 0.0V to 0.4 V = logical 0
2.4V to 5.0V = logical 1

The TTL three-state signals have the following characteristics:

e logical 1 =low impedance to +5 V
® Logical 0 = low impedance to ground

e Floating (indeterminate) = high impedance to both +5 V and ground

The amplitude of the serial noncomposite video signal to the video monitor from
the display/keyboard |/F module has the following ranges:

e 1.0to 2.0V =white level
e 60 to 90% of white level = gray or dim level

e 0.31t00.7V =black level
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OPTIONAL INTERNAL MODEM MODULE OF THE CC617-B MODEL

There are three versions of an optional logic card modem module that can be used
in the application of CC617-B. The card location in the logic chassis reserved for
the modem module is card location 09. The two card connectors at this location
provide all the interface connections that are required between the modem module
and the communications telephone line fastened to the terminal block at the rear of
the display terminal, port A of the async |/F-2 module, and power distribution
system of the display terminal. There also are provisions for making individual pin
connections between the modem module version part number 51912400 and a data
coupler with a handset such as the Bell System CBS Data Coupler, via the top card
connector. All of the interface connections and pin assignments pertaining to the
modem module are shown in the interconnection diagrams contained in section 5.

All three versions of the modem module have similarities, in that all can operate

in either point=to-point or multipoint communication arrangements, and each meets
the requirements of EIA standard RS-232-C for asynchronous modems. Also, each
version employs the phase-coherent frequency shift keying (FSK) type of modulation/
demodulation. Other particulars concerning the three versions of the module are
described in the following paragraphs.

Modem Module, CDC Part Number 51912400

This version is capable of handling a receive/transmit data transfer rate of from

0 to 1200 bits per second on switched-network communication lines or up to 1800

bits per second on leased communication lines. It can be configurated in either
full-duplex 4-wire or half-duplex 2-wire fashion and has the capability of servicing
a data coupler with a handset. The data coupler and handset may be part of either

a Bell Systems CDT or CBS Data Access Arrangement. When a Bell CDT Data Coupler
and a standard telephone handset with exclusion (data) key is employed, it provides
the site of the display terminal with the capability of manual originating or answering.
When a Bell CBS Data Coupler and a standard handset with exclusion (data) key is
employed, it provides the site with not only manual originating and answering capa-
bilities, but also automatic answering.

Major modulation/demodulation characteristics of the module are as follows:

o The analog receiving circuits recognize an incoming phone line signal
with a power level of from =50 dBm (minimum) to 0 dBm (maximum with
a frequency of either a mark or a space as being a carrier signal. A
selection switch is provided on the module to decrease this minimum
power level sensitivity from =50 dBm to -35 dBm.

e The FSK demodulation circuits consider the incoming phone line signal to
be a mark (equivalent to logical 1) when its frequency is 1200 Hz nominal
and a space (equivalent to logical 0) when its frequency is 2200 Hz
nominal, with the center point between a mark and a space being at a

frequency of 1700 Hz.
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e The frequencies transmitted on an outgoing phone line signal by the FSK
modulation circuits are:

Mark (equivalent to logical 1), 1200 Hz
Space (equivalent to logical 0), 2200 Hz
Soft carrier — if enabled, 900 Hz

Answer tone — if used with a Bell System
CBS Data Coupler, 2012 to 2240 Hz

To govern the transmission of the soft carrier, two selection switches are
provided on the module. One switch enables/disables the transmission

of a soft carrier; while the other selects the length of the time period in
which, if enabled, the soft carrier is transmitted following the drop of

the later discussed Request to Send signal from the async 1/F-2 module,
signifying the end of data transmission. The power level used by the
module in the transmission of the mark, space, soft carrier, and answer
tone frequencies is switch-selectable from 0 dBm (maximum) to =14 dBm
(minimum), in decrements of 2 dBm. A mark or a space in the transmission
represents a carrier signal.

® The analog receiving circuits employ an amplitude limiter type of equal-
ization that is switch-selectable to match the basic distance in which
communications are to occur.

Interface Signals and Definitions

The interface connections of the modem module in a half-duplex, 2-wire communi-
cation line configuration, along with its signal interface with the display terminal
via the async |/F-2 module is shown in figure 4-17. This configuration would be
used in a switched-network or 2-wire leased communication line application. As
shown in the figure, the two wire connection made at the telephone-line terminal
block, of the half-duplex transmit/receive analog data leads of the communication
line, provide all the interface connections that are necessary for either of these
methods of application. In the case of the switched-network application, these
leads would be via a data coupler such as the Bell System CDT or CBS Data Coupler.
If the latter data coupler is used in the application, the six additional interface
connections shown in figure 4-17 as dashed-lines, would also be required to be
made. The signal designations that are shown in the figure within parentheses are
the abbreviated designations that actually appear on the interconnection panel of
the coupler itself. In the case of a full-duplex, 4-wire leased communication line
application, the connections made at the telephone-line terminal block would differ
from those shown, and they would cause a separate set of receive and transmit analog
data leads to be interconnected between the modem module and terminal block. The
interface assignments of the terminal block for both 2-wire and 4-wire configurations
are provided in a table contained in appendix A,

The definition of the telecommunication interface signals between the modem module

and the communication line, via the interconnection paths provided by the telephone-
line terminal block, is listed in table 4-1. :
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TO/FROM DR CONNECTION ON TO/FROM DT CONNECTION ON

EITHER BELL SYSTEM CBS EITHER BELL SYSTEM CBS
OR CDT DATA COUPLER, OR OR CDT DATA COUPLER, OR
DRT/DDR LEAD OF 2-WIRE DTT/DTR LEAD OF 2-WIRE
LEASED LINE LEASED LINE
FROM BELL TO/FROM BELL TO BELL
SYSTEM CBS SYSTEM CBS SYSTEM CBS
DATA COUPLER DATA COUPLER  DATA COUPLER
—— —r—
R ? N
P! TELEPHONE-LINE | I
| |
A, &{A‘I . TERMINAL BLOCK &: ! &n
[ FRAME ! I !
[ T 4 GND & | | |
| [ 1 1 |
b I I !
Lol + ' Lo
bl I I
Lo | L
P! HALF-DUPLEX HALF-DUPLEX | | '
Lo RECEIVE/ RECEIVE/ ‘ L
I TRANSMIT TRANSMIT [ ! |
o | | ANALOG DATA ANALOG DATA | Lo
| | | | |
Lo L RING __ 1o 26 pi-2s |<SIGNAL GND (SG)_| P
[ INDICATOR (RI v ' I
[ pi-23|-DATA REQUEST (DR) _ J |
I L____COUPLER CUT | .. |
! THROUGH (cCT) pi-24 | OFF HOOK(OW) 4
|
L_ . RING_INDICATOR(RI) ], ..

REQUEST TO SEND

MODEM PORT A
MODULE CLEAR TO SEND

OF
PART NO. ASYNC
51912400 DATA TERMINAL READY \JF-2
DATA SET READY MODULE

RING INDICATOR /N
CARRIER DETECT
RECEIVE DATA

TRANSMIT DATA

NOTES:

ASIGNAL ONLY HAS SIGNIFICANCE WHEN A BELL SYSTEM
CBS DATA COUPLER IS USED IN APPLICATION.

[gTHESE LEADS WOULD HAVE TO BE TO THE MODEM MODULE
VIA THE BACK OF THE TOP CARD CONNECTOR (P!) IN CARD

LOCATION 09 OF LOGIC CHASSIS. THE PIN NUMBERING SCHEME
OF THE CARD CONNECTORS IS SHOWN IN SECTION 5.

Figure 4-17. Interface Diagram of Modem Module Part Number 51912400
in 2-Wire Configuration
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TABLE 4-1. MODEM MODULE/COMMUNICATION LINE SIGNAL DEFINITIONS

MODULE

PIN NUMBER SIGNAL DEFINITION

P1-51/P1-52 | Data Tip and Data Ring Transmit/ | These lines carry the half-duplex outgoing transmit
Receive — in half-duplex analog data from the modem module and the half-
2-wire configuration duplex incoming receive analog data to the modem

module.

P1-51/P1-52 | Data Tip Transmit/Data Ring These lines carry the full-duplex outgoing transmit

Transmit — in full-duplex analog data from the modem module.

4-wire configuration

P1-54/P1-55 | Data Tip Receive/Data Ring These lines carry the full-duplex incoming receive
Receive analog data to the modem module.

The definitions of the telecommunication interface signals that are used between
the modem module and a Bell System CBS Data Coupler, which provide the site with
automatic answering in a switched-network application, are listed in table 4-2,

TABLE 4-2. MODEM MODULE/BELL SYSTEM CBS DEFINITIONS

MODULE
PIN NUMBER

P1-23/P1-24 | Data Request/Off Hook | These two lines from the modem module are activated in con-
junction to cause the receive/transmit analog data lines
leading to the modem module to be connected through the
coupler to the telephone line. This takes place whenever an
automatic answer or data transmission on the telephone line
is to occur. The Data Request/Off Hook signals are activated
when the Data Terminal Ready signal from the async 1/F-2
module is present and either the coupler has received a ring
on the telephone line (Ring Indicator signal from coupler
active) requiring that a subsequent automatic answer be made
by the modem or a manual origination or answer has been
completed by the indication of the Switch Hook signal from
the coupler becoming inactive (until this occurs the operation
is inhibited). The Data Request/Off Hook signals remain
active in these circumstances until the Data Terminal Ready
signal is dropped.

SIGNALS DEFINITION

P1-25 Signal Ground This line provides the common reference for all of the control
: interface signals between the modem module and coupler.

P1-26 Ring Indicator The coupler activates this line when it receives a ring on the
telephone line. Activation of the Data Request/Off Hook
signals by the modem module inactivates it.

P1-27 Coupler Cut Through The coupler activates this line to indicate to the modem module
that its receive/transmit analog data lines are connected through
the coupler to the telephone line. This follows the activation
of the Data Request/Off Hook signals by the modem module.

P1-28 Switch Hook The coupler activates this line when it senses a:-contact closure
of whichever handset indicator is connected to it, which in
this particular arrangement should be the exclusion key. Under
these circumstances the contact closure of the exclusion key
would occur either during a manual origination or manual
answer so as to allow the telephone line to be transferred to
the handset. Upon completion of the manual origination or
answer, the control of the telephone line is transferred back

to the modem module by the exclusion key being lifted,
causing the Switch Hook signal to be inactivated. During the
period in which the Switch Hook signal is active, the Data
Request/Off Hook signals to the coupler are inhibited.
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The signal interface between the modem module and the display terminal, by way of
port A of the async |/F-2 module, is defined in table 4-3. As can be seen from the
table, the significance of some of these signals differ with the communication type
application in which the modem module is used. A visual indication of the state of
these signal lines during operation is provided by eight red LEDs (one for each signal
line) that are located on the outer board edge of the modem module. Each of the
eight LEDs are labeled in an abbreviated fashion (such as, DTR for Data Terminal
Ready) as to the signal line it represents. When an LED is lit, it indicates that the
corresponding signal line is active. In regard to the Receive Data (RD) and Transmit
Data (TD) LEDs, this means when they are lit (intermittently), that the corresponding
signal line is not in an idle marking state and that data is being carried on it. Also
contained on the outer board edge of the modem module are two LEDs which indicate
the presence of +12V and =12 V from the power supply assembly. The green LED
glows when +12 V is present and the yellow LED glows when =12V is present.

Switch-Selectable Strapping Options

In order to meet the requirements of all the communication line applications in which
modem module part number 51912400 may be used, a total of thirteen switch-selectable
strapping options are incorporated in the module as listed in table 4-4. The selection
of the strapping options is governed by the setting of 21 two=-position slide or rocker
switches that are located on the component side of the module. To avoid inadvertent
movement of the setting of these switches during handling once they have been set,
each switch or group of switches has a slide-off cover installed over them. As can

be seen from table 4-4, each of the switches is labeled as to what option its setting
affects. During installation of the host display terminal, the modem module must be
removed from the logic chassis and the covers removed to gain access to the switches
so they can be set appropriately for the particular application in which the modem
module is to be used. To facilitate this, the selection subcolumns of table 4-4,
specify the option selection appropriate for each type of application when no partic-
ular circumstances have to be taken into consideration. When particular circum-
stances pertaining to an application do affect the selection of an option, the selection
subcolumn for that application refers to the note contained in the table. In all cases,
the pushing of a switch toward a labeled selection causes that option selection to be
set or selected.

Not to be mistaken for any option selection switches are the three switches located
along the outer board edge of the modem module that are labeled LOCAL LOOP
BACK, REMOTE LOOP BACK, and MARK/SPACE TEST. These three switches are
contained on the module for the purpose of performing tests on the module at a repair
center facility. They are mentioned here because of their affect on the operation of
the module if their normal operating settings should be inadvertently changed during
the handling of the module or the shipment of the display terminal. Both the LOCAL
LOOP BACK and REMOTE LOOP BACK switches must be set away from their corre-
sponding labels and the 3-position MARK/SPACE TEST switch must be in its center
position in order for normal operation to occur.
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Interface Characteristics

Except for the incoming/outgoing analog phone line signals from/to the communica-
tion line, which characteristics have been previously defined, all signal interchange
involving the modem module is at the following signal levels:

Inputs:  =25.0V to +0.8 V = mark or inactive
+2.0 V to +25.0 V = space or active

Oufpufs: -12.0 V to =3.0 V = mark or inactive
+3.0 V to +12.0 V = space or active

Modem Modules, CDC Part Numbers 51912402 and 51912403

Both of these versions have a receive/transmit data transfer rate of from 0 to 1200 bits
per second on leased communication lines configured in full-duplex, 4-wire fashion.
The only difference between these two versions is that part number 51912403 can
provide its own regulation of power voltage and part number 51912402 cannot provide

regulation. However, since the self-power regulation feature of part number 51912403

is not used in its employment in the CC617-B Display Terminal, the two versions, in
this case, are considered identical operationally. A block diagram depicting the
modulation/demodulation circuits of both versions is shown in figure 4-18.

Receive and Transmit Operation

The directional flow of an incoming signal on the receive analog data leads of the
phone line through the demodulation circuitry is shown in figure 4-18 by arrows. In
order for an incoming signal to be accepted by the receive filter through the receiver
isolation transformer, it must have a power level of from =32 dBm (minimum) to 0 dBm
(maximum) and be within the frequency range of 1050 to 2350 Hz. This 1050 to
2350 Hz frequency range represents the low-frequency limit of a mark and the high-
frequency limit of a space. If the incoming signal meets these requirements, it is
passed on through a limiter to an FSK data detector, and depending on whether this
is the initial detection of a carrier, the carrier detection circuit either waits to
activate or retains activation of the Carrier Detect signal to the async I/F-2 module.
If this is the initial detection of a carrier, a fixed 40~millisecond delay within the
carrier detect circuit must timeout before the circuit activates the Carrier Detect
signal. This delay is incorporated to insure that the carrier supposedly detected, is
in fact a true carrier and not just noise on the communication line. If the carrier is
still being detected when the 40-millisecond delay times out, the carrier detect cir-
cuit activates the Carrier Detect signal to initiate a receive operation by the display
terminal. Until activation of the Carrier Detect signal, flow of the incoming signal
through the FSK data detector and the filter circuit that follows it, is insignificant
because the resultant content of the signal is disabled from being transferred to the
async |/F-2 module on the Receive Data signal line.
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With the Carrier Detector signal active, the output from the FSK data detector
through the filter circuit which represents the content of the incoming signal, is
enabled to be placed on the Receive Data signal line. The FSK data detector is a
frequency discriminating circuit that recognizes 1700 Hz as being the crossover
point between the nominal frequency of a mark, which is 1200 Hz, and the nominal
frequency of a space, which is 2200 Hz. The flow of the content of the incoming
signal continues on the Receive Data line until a drop of the carrier is detected by
the carrier detect circuit. When this occurs, a fixed 10-millisecond delay within
the carrier detect circuit begins a time-out. During this 10-millisecond period,
the Carrier Detect signal is kept active while the Receive Data line goes to an
inactive marking state, which provides the display terminal with a clean termination
of the received message.

The output of the modulation circuitry, which is connected to the transmit analog-
data leads of the phone line via the transmitter isolation transformer, is controlled

by the state of the Request to Send signal from the async I/F-2 module. To initiate

a transmit operation, the display terminal activates the Request to Send signal, which
enables the output of the modulation circuitry to be transmitted on the phone line.
At this point, the response to the Request to Send of Clear to Send by the modem
module, is not issued until a fixed 60-millisecond delay times out. During this period
~ the Transmit Data line from the async |I/F-2 module, which is the input to the modu-
lation circuitry, is in an inactive marking state and these successive marks are what
is modulated and transmitted as a carrier signal to prelude the transmission of actual
data.

Once the 60-millisecond delay times out, the Clear to Send signal to the async I/F-2
module is activated by the modem module which allows the display terminal to place
on the Transmit Data line the actual data to be modulated and transmitted. The FSK
modulation of the content of the Transmit Data line is performed by the transmit
oscillator circuit. The frequencies generated by the transmit oscillator is 1200 Hz
for a mark and 2200 Hz for a space. These signals are transmitted at the power level
of 0 dBm. The disabling of the transmit oscillator output occurs when the Request

to Send signal is inactivated by the display terminal to end the transmit operation,
and in response, the modem module inactivates the Clear to Send signal.

The significance, of the interface signals shown in figure 4-18 between the modem
and async |/F-2 modules, is stated in table 4-5.

NOTE

In the case of both modem versions, the Data
Terminal Ready signal orginating from the
async |/F-2module does not interconnect with
any of their circuitry and does not have any
effect on their operation.
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TABLE 4-5. MODEM MODULE/ASYNC I/F-2 SIGNAL DEFINITIONS

SIGNAL DEFINITION ACTIVE STATE
Request to Send This signal turns the modem transmitter Spacing
carrier on.
Clear to Send Indicates modem transmitter carrier is Spacing

on and that data may be transmitted.

Data Set Ready This signal is continuously active. Spacing

Carrier Detect Indicates that a carrier is being Spacing
received on the phone line by the
modem.

Receive Data This signal line carries the demodu- Logical 1
lated data that the modem has equivalent to
received from the phone line when a a mark and
carrier is being received. When a logical 0
carrier is not being received, the equivalent to
modem keeps this signal line at a a space

constant marking state.

Transmit Data This signal line carries the data that Logical 1
the modem is to modulate and transmit equivalent to
on the phone line when the Request to a mark and
Send signal is active. When the logical 0
Request to Send signal is inactive, equivalent to
the async |/F-2 module keeps this a space
signal line at a constant marking
state.

There are no strapping options on either of these two modem module versions. Only
two LED indicators are contained on them and are located along the outer board
edge. When lit, these LEDs indicate that +12 V and =12 V are being received from
the power supply assembly. The green LED shows the presence of +12 V and the
yellow LED shows the presence of =12 V,

Interface Characteristics

Except for the incoming/outgoing analog phone line signals from/to the communica-
tion line, which characteristics have been previously described, all signal interchange
of both modem module versions is with that of port A of the async | /F-2 module at

the following signal levels:

Inputs:  =25.0V to +0.8 V = mark or inactive
+2.0 V to +25.0 V = space or active

Outputs: =12,0V to =3.0 V = mark or inactive
+3.0 V to +12.0 V = space or active
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POWER SUPPLY ASSEMBLY

The primary supplier of the low voltages used in the display terminal is the power
supply assembly. Voltages produced by the assembly include regulated -5-V dc,
-12-V dc, +12-V dc, and unregulated -20-V dc, +20-V dc, and 20-V ac. One
of the major recipients of the power supply output is the +5-V regulator card(s)
housed in the logic chassis. As has been discussed earlier in this section, the
+5-V regulator(s) have the task of providing +5-V dc to the other modules contained
in the logic chassis. Between the power supply assembly and +5-V regulator(s), all
the basic low-voltage requirements of the display terminal are fulfilled. The major
components that comprise the power supply assembly, along with the ac entry panel
associated with the power supply, are shown in figure 4-19 and discussed in the
following paragraphs.

-5, +12,-12-V
REGULATOR
BOARD

AC ENTRY
PANEL

CAPACITOR
BOARD

01977-1

Figure 4-19. Power Supply Components
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CAPACITOR BOARD

The capacitor board provides filtering for the rectified +20 and -20 voltages from
the rectifier assembly. It distributes these voltages to the +15-V dc regulator on
the crt monitor and to the +12, -12 regulator of the power supply assembly.

-5, +12, -12-V DC REGULATOR BOARD

This board provides regulated -5, +12, and -12-V dc and distributes the unregulated
+12V, =20 V to the logic chassis. Four test points are provided on this board for
the +12, =12, and -5-V dc voltages and ground. The -5-V dc output is not used in
the present configuration of CC617-A.

AC INPUT TRANSFORMER AND RESONATING CAPACITOR

The ac input transformer receives ac input voltage from the ac entry panel on its
primary windings and provides stepped-down ac voltages to the rectifier and capac-
itor board. The transformer is a ferro-resonant type which has an associated reso-
nating capacitor. The resonating capacitor is field-replaceable.

AC ENTRY PANEL

The ac entry panel contains the primary circuit breaker and the ac entry power cord.
It provides the primary ac input voltage to the ac entry transformer. It is field-
replaceable.

RECTIFIER

The nominal 20-volt ac secondary windings of the ac entry transformer are rectified
to a pulsating dc voltage by the rectifier assembly. It is a silicon full-wave bridge
rectifier that provides the +20 and -20-V dc input to the capacitor board for sub-
sequent filtering.

MAINTENANCE PANEL

The maintenance panel, figure 4-20, contains a single PC board with:

e Sixteen LED indicators with their corresponding drivers
e Eight toggle switches

e Two momentary switches
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Figure 4-20. Maintenance Panel

All input signals used to control the LED indicators are TTL compatible. A logical 1
at the input of an LED driver turns the indicator on. A logical O at the input of an
LED driver turns the indicator off. An open input is interpreted as a logical 1 light-
emitting state, ‘

The output signals of the maintenance panel are connected to the 10 switches that
are accessible by removing the snap-on cover from the panel. Switches 0 through 7
are single-pole, double-throw, break-before-make type. In the Right position,
their outputs are open, which represents a logical 1 state. In the Left position,
their outputs are connected to Common, which represents a logical 0 state. The
EXECUTE switch is a momentary, single-pole, double-throw, break-before-make
switch. In the Left position (at rest), the NC contact is connected to Common and
the NO contact is open. In the Right position, the NC contact is open and the NO
contact is connected to Common. The RESET switch is identical to the EXECUTE
switch, the only difference being that the NC contact is not used.
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Eight indicators (upper row) reflect different terminal conditions, depending on
whether the terminal is in a normal operating mode or in a diagnostic mode. For
normal operating mode, six of the indicators are used to reflect the following program
status conditions under program control.

e ON —

e RDY —

} Program execution started

e ACTV — Active

o XMT REQ — Transmit request

e TRAN PROG — Transaction in progress

e COMM ERR — Communications error

In the diagnostic mode, the information that these eight indicators reflect is not as
basic in nature as when in normal operating mode, and because the indicators are
under program control, this information is likely to differ between different appli-
cations of the display terminal. In the diagnostic mode of the Ticketron application
of the display terminal, these indicators reflect which quicklook is in execution
according to the following:

e 0000 0001
e 0000 0010
e 0000 0011
e 0000 0100
e 1111111 l
e 0000 0000
e 00000111

e 0000 1000

62953000 B

Test 001 (ROM checksum test)

Test 002 (RAM memory test)

Test 003 (Command test)

Test 004 (Async comm channel test)
Test 005 (Display test)

Test 006 (Keyboard test)

Test 007 (Ticket printer test)

Test 010 (Matrix printer test)
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Eight indicators (lower row) reflect the following communication interface status
conditions, One indicator is not labeled and is controlled by the 27 output of the
STIC module auxiliary register.

e CD — Carrier Detect

e RD — Receive Data

e MPE — Memory Parity Error

e DTR — Data Terminal Ready

e RTS — Request To Send

e CTS — Clear To Send

e TD — Transmit Data

The functions, that the ten maintenance panel switches control, depend upon the
firmware program employed in the application. In the Ticketron application of the
display terminal, the eight switches (0 through 7) and the RESET switch provide
manual controls for the diagnostic/autoload execution as follows:

e RESET switch — toggling this switch causes the quicklook~autoload
sequence determined by the settings of the eight switches (0 through 7)
to be reinitiated,

e Switches 7 through 0 =0 — execute quicklook and autoload

e Switch 7=1 and switches 6 through 0 =0 — bypass quicklook

e Switch 7 and 6 =1 and switches 5 through 0 =0 — bypass quicklook
and autoload

e Switch 5 =1 and switches 4 through 0 =0 (switches 7 and 6 as desired) —
program pause

o Switches 3,2, 1, or0=1 — quicklook only (selectable tests)
In the Ticketron application, the function of the other maintenance panel switch is:
e EXECUTE switch — toggling this switch following a transmission or

checksum error causes a reload of a program page of the applications
program to occur.
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KEYBOARD MODULE OF THE CC617-A MODEL AND TICKETRON APPLICATION

OF CC617-B

The keyboard module, figure 4-21, contains an 86-key keyboard assembly and a
three-position keylock switch. A unique 8-bit binary code is assigned for each of
the 86 keys. Each key, when pressed, presents its assigned code and a Data Ready
signal in parallel to the display/keyboard |/F module located in the logic chassis.
All voltages and control signals necessary for keyboard operation are provided from
the display terminal via a 2-foot interconnecting cable between the keyboard mod-
ule and the keyboard I/O connector of the terminal. Signals present on this cable
are typically less than 30 V dc and greater than -13 V dc.
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Figure 4-21. Keyboard Module

The three-position OFF/ON/MGT keylock switch requires a key for operation and
may be removed in either the OFF or ON position. Status codes are generated for
each key position. When placed in the OFF position, the keylock switch disables
the ac input power to the ticket printer. The ON and MGT positions apply power
to the ticket printer and permit normal keyboard operation for ticket sales data
input or management data input under software control.

The status bits provided to the keyboard interface logic for the different positions
of the keylock switch are as follows:

Switch Status Bits

Position 23 22 Switch Contact
OFF 0 0 Open
ON 0o 1 Closed
MGT 1 1 Closed

The switch contact controls the application of power to the ticket printer
controller cabinet.
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DIAGRAMS 5

This section contains the module interconnection and cabling diagrams for the

display terminal. These diagrams are divided in two sets; on the first set, drawing
number 62200815, applies to CC617-A and the second set, drawing number 62200826,
applies to CC617-B. Logic diagrams for the various modules are contained in the
respective hardware maintenance manual for that assembly. Refer to the preface of
this manual for applicable publication numbers.

The pin numbering scheme of the modules within the logic chassis is shown in fig-

ure 5-1,
PIN PI-80
(COMPONENT SIDE)

PIN PI1-2
(COMPONENT SIDE)

PIN Pl-1
PIN PI-2 PIN PI-79
PIN PI-1
PIN PI-79 ~
PIN PI-80 ) J
PIN P2-1 SOLDER

ofF
PIN P2-2 sIDE

J cAR

PIN P2-11

PIN P2-1
PINP2-79

PIN P2-80
(COMPONENT SIDE)

PIN P2-2

PIN P2-80/
PIN P2-79 (COMPONENT SIDE)

% MATING CONNECTORS LOCATED ON LOGIC CHASSIS
01851

Figure 5-1. Pin Numbering Scheme of Modules in Logic Chassis
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C
<«

BUSSED SIGNAL NAME
AND PIN NUMBER

MODULE NAME AND LOCATION

REV

[ [ ][] ]

|

5y A X foo e [ x P x x| x| x

GND :;Z;H:;::& P x [ x [ x x|

Nl P12 X |

na x AL

—PROCESSOR ON BUS | P2-8 X

~INTA P2-9 X

i T T N

-HLDA P2-11 X

~SYNC P2-12 X

-STEP P2-13 X

“HOLD P2-14 X
[ ZEMABLE CONTROL {915 Y

-FETCH P2-18 X

TS P2-17 X

NT4 P2-20 X

-NT3 P2-18 X X

-u12 P2-19 X

Ty P2-21 X | x

+2 WHL P2-22 X | x| x
[ =ANTICTPATE P2-37 I x T x 1y Tx | x

RS IRSET 1O [pa-an XX

-READY P2-39 oo o[ x| x X

+10 WHZ P2-40 X o ox [«

-MEMORY REQUEST | P2-41 b e bx ] x X

-1/0. STROBE P2-42 X

-WRITE P2-43 x oo [ e fx [ x | x X
| HAMRET  [res X x| |x X

+ADDRESS BUS 2'5 |P2-45 X Yl bx o |x X

+ADDRESS BUS 2'4 |P2-46 X XX [ x | x X

+ADDRESS Bys 213 [P2-47 X Clx [ x ] ox X

+ADDRESS BUS 22 |P2-48 X oo x| x X

+ADORESS BUS 2'' |P2-48 X x| x X

+ADDRESS Bus 210 |P2-50 X x| x| x X

+ADDRESS Bus 29 |P2-51 X x| x | x X

+ADDRESS BUS 28 |P2-57 X x | x | «x X

+ADDRESS BUS 27 [P2-53 X ol ox | x X

+ADDRESS BUS 28 [P2-54 X HERE X

+ADDRESS BUS 25 |P2-55 X LI R X

+ADORESS BUS 24 |P2-56 ol [ x| x X

+ADDRESS Bus 2% [P2-57 X x| x | x X

+ADDRESS BUS 22 [P2-58 X X X X X X X

+ADDRESS BUS 2'  [P2-58 X X X x | x | x X

+ADDRESS Bus 20  |P2-60 X Clepx x [ X
+0ATA BUS 27 < p2-61 X X Y ix [ x | x X
+DATA BUS 28 >—< |P2-62 X Xl x Jx {x [x X
+0ATA BUs 29 >—<|P2-83 X R x [ x | x X
+0ATA BUS 24 —<|P2-84 X Xl x x| x| x X
+0ATA Bus 23 >—|P2-85 X U P x x| x X
+DATA BUS 22 >—|P2-86 X L x x| x X
+0ATA BUS 2! —<{P2-87 X ol [ x| x X
+0ATA BUS 20 >—<|P2-88 X L x| x X

NOTE: THESE SIGNALS ARE PRESENT ON LOCATIONS 02 THROUGH 10

THE X INDICATES WHERE THE SIGNALS ARE ACTUALLY USED.

62200815 |4

CROSS

DWG NO
REF NO

C

CODE IDENT
15920

BUSSED SIGNAL CHART

REE_NO

5-4
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Q | (3) m 1 <
g <
A 5V REGULATOR "
* Te]
; OVERVOLTAGE P1-65 4
801 p_gy P11 CURRENT SHARING (SLAVE) 5 e 5 g
A LOCATION 01 T—))— o E
Pi-9 DRIVER IN 8 <
Bo1 Pi-10 PI1=8 o
DRIVER 0UT PI-10 ”
A gLO 5]
P1-8 OVERCURRENT IN
Bt P1-7 T1=B 5 OVERCURRENT OVERCURRENT 0UT 3 b= P XY
I P1-75 .\ -20V_INPUT -18V0— A §8
? P18 2 [—O+s5y +5V0C 5 P1-1 > +5V BUS N
> J ¢! )
20V BUS P S
7
P1-4
o o— L JShs
I1- PIZET_y o 420V INPUT +18V ] 2 _
: E)_'n 68 P1-6 ‘;’
._.__._)‘ >_ 27
SEE CROSS P1-68 o YAN <
REF 13 ITRTIG 3
1 >> +5V GROUND P1-53 s GROUND BUS n
L +20V BUS Tiad > -
> 4
A {{P1-55 o
J11-9 P1-71 .\ [NPUT GROUND GND O— 5 5P1-56 :
> P1-57
- Pi-12 3y P87 ¢ 4
i:: :; >t [ Pi-58 2
Z 2 e 5
? . PI-17
P1-14 w
- —>> CP1-18 @
| SCCETD!
PECGED! >
L P1-80 I
7 +
<1
2
=
o
=1
&
z
o
S8
NOTE:
A INDICATES FOIL CONNECTION ON BACKPLANE.
/D THE ACTUAL VOLTAGE WAY VARY BETWEEN +18
AND +23V0C.
Loc AOI
CROSS
REF NO AOI
a | o @ | <

62953000 B
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a | (8) ¢ m | - ¢
E<
<
+o¥ REGULATOR 0
OVERVOLTAGE 53PIo85 0 oo 1118 ge choss OlE
(WASTER) [ P1-66 REF 13 ol
e
LOCATION 801 ols
A CURRENT SHARING L LT IR 8 @
E PY
2
801 P10 P18y DRIVER IN DRIVER 0UT A,>_Pﬁo 801 P1- 2% -
A A01 P1-9 -
-
()
Bt P17 —Pl-By OVERCURRENT IN OVERCURRENT OUT Syl 801 1og
A0l P1-8 E o
a N
r A & g 3
HIE P1-75, (  -20§ INPUT -18yO— OV +5V00 Pi-1 > +5V BUS -
P1-76 P1-2
d >y
b ~20V BUS : 5 ::‘i -
- o
A ¢GE: w
-3 g Pl—s7\ +2QV_INPUT +18Y O T =
7 jrmecs
| <
SEE CROSS Pi-69 =
REF 13— SETCEER +5V_GROUND P1-53 pot
AL GROUND BUS @
L +20V BUS ::‘:; E
A {P1-56 _<_,
J11-y P1-71 INPUT GROUND _ GND O— L p1-57 8
JII—H7 P1-72 5 P1-58 bt
-12 P1-73 1 P1-77 14
D EETIG I GEE >
P P1-80
IN-10yy  (NOT USED) A . _@_ (NOT_USED) 5y P1-39
7140
17 (NOT_USED) YN _@ _ (NOT_USED) PI-35
CEIET.
I11-5 -12v0e AN . é_ -12v0e P1-21 <
| ECGETIT.
SEE CROSS
REF 13 =1 4114 +12v0¢ A _é —_ +12V0¢ AR
[ , Q=T SP1=32 yg P
12 20VAC JAN _é _ 20VAC NEI
Pl )
> 10 P1-25
=T
m 20
-1 -5V0C JAN _@ _ -5V0C BNNAE ™
L T_; P1-24
—
NOTES: <
/I INDICATES FOIL CONNECTION ON BACKPLANE.
2\ SIGNAL NOT USED IN +5V REGULATOR NODULE
(TIE POINT ONLY).
A\ THE ACTUAL VOLTAGE MAY VARY BETWEEN +18
AND +23 VDC,
Loc BOI
[CROSS
REF NO BOI

o | IT) f ) | <
5-6 62953000 B
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(=] 0 | <
>
g
0
MAINT PANEL Ole
I/F CONNECTOR ol3
LOCATION 02 : ; =
11 Ao2a-3g P1-36 +DATA SWITCH 27 +PANEL 27 (PI-38 g7 py g o
- - ] ol|N
11 AD2A-30 P&)\ +DATA SWITCH 26 e +PANEL 25 3P1-30 g7 progs &lo
11 A02A-33 P1-33 +DATA SHITCH 2° e +PANEL 2 PI-33 o7 p_gg gN by
11 A02A-37 P1-31 +uATA SHITCH 2 - +PANEL z; PI-31 g7 pi-gs :3:(0 o
11 AD2A-48 P1-4B 35 +DATA SNITCH 2° — +PaNEL 23 TCPIAB g7 piogg
11 Ad2A-50 P1-50 +DATA SWITCH 22 +PANEL 27 3 P1-60 g7 P1-10 P
_—— - 7
11 A02A-55 P1-55 3y +DATA SWITCH 2! o +PANEL 2! ICGET 07 P1-68
+PANEL 20 P1-58
11 A024-58 P1=58 3% +DATA SWITCH 20 - S8 07 P1-67 g Q
w O
11 Ao2a-57 P57 K ) —_— YEXECUTE (NO) o\ PI-ST g7 14 Y
11 Aoza-go P1=60yy +EXECUTE (NC) o *EXECUTE (NC) o\ PI-B0 . g7 py-gy
11 A02a-25 P1=25 3 *RESET (NO) - -NR/AUTOLOAD oo PI-25 g7 P1-36 g
'_
07 P1-3g P1-21 DATA LED 27 - STERNINAL ON o PI-2T yq ygpp7 O
o7 Pi4p FI322) BATA LE0 26 - +TERMINAL READY §>_P'-32 11 A028-32 g
0 p1as P22 DA B D - FTERMINAL ACTIVE O PI-28 (1 agpA-29 S
—> > =L
07 P1-37 py_y DATA LED 24 +DATA LED 24 (0 P1-42 - ]
147 3 - S-PIA2yy hoza-a2 o
07 Pl-47 P-4 DATA LED 23 e +DATA LED 23 5 P1-43 | Ap2A-43 w
07 Piogg P48 ST DATA LED 22 - SXNT REQUEST __ SS P46 11 hozn-45 <
07 Pl-4z P1-52 DATA LED 21 e +TRANS IN PROG 3\ PI-52 11 A02A-52 2
o7 pi-41 PI83 5y DATA LED 2 —_— *COMN ERROR o PI-53 1y poza-53 o
4
07 Piogz PI=ALyy +PARITY ERROR LED e SHEM PARITY ERROR oo PI-41 ) pgppy g
-
08 Pr-20 PL=26 5y CON (A) —_——— *C“:zézfvzf;m ;)-E:'—:: 11 AG2A-26 z
08 Pr—q7 Pl=28yy ROV DATA (U) —_————— — - = })T'“ 11 A02A-28 =4
08 P1-43 F‘_'.‘_i_) *OTR_(A) e +0 7>P__ 11 A02A-44 =
08 P1-1g PIBE gy +CTS (A) —_— IS 35 P51y wgaest =
08 P1-17 P56y -XMT DATA (A) —_— iLif D;‘T: )>—:‘j$ 11 A02A-56 =
08 P1-23 Fl=47 3> HRTS_(A) —_—— e +RT ID—==" 11 A02A-47 =
o
1 _ —
07 P1-33 P1-34 5y +AUX RGTR 2l — e AUX RETR 2 ))M 11 A02A-34 Z
? S
- - - PI-g .
07 prog  Plzf_yy  -AUX RGTR 0 o SONALERT g PIoB .\ o
NON_STANDARD ABREVIATIONS
CON - CARRIER ON
RV - RECEIVED
AUX RGTR - AUKILIARY REGISTER
NOTE: THIS CONNECTOR LOCATION (S A TIE POINT
BETWEEN STIC, ASYNC 1/F-2 AND WAINT
PANEL MODULES.
- Loc 02
CROSS
gero 02
a o 4 o | <
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(a] (3] | -4
NS
[
ROM MENORY MODULE 3 B
(FODO-FFFF) oli
LOCATION 03 7 Ol
0P PI-57  -ENABLE ROM CHIP SELECT VLN E T R M
B — +a28 7>J;I_Lﬂ- 03 P1-15 Ql°
1 +A25 4 -1 cz’(\l w9
03 Pi-t4 Pi=ldyy vA2 . SRI=18 g3 p1-17 Zod|s?
03 pi-1g Plzliyy +A2d *‘23 >P1=20 - g3 pi-19 £ |5
03 pi-1g  Fl=t +h2d *A2° 3 PI=22 g3 p1-21
03 prgg Pt +A24 mL,}m;u_ 03 P1-23 P
= 3 +A! Pl _
03 pr-z7 Pl=llyy +h2 SPI=28 g3 piogs
PI- wg? a2 = 03 P1-27 £o
03 P1-24 P—u% " peati] £
128 35+ w
DI 130 mal 021 P13l g pioz g v
03 P1-28 —> 028 7>———P1_ b oo 8
s s Vo (+5V IN READ MODE) w025 ;N__ﬁ_ 0 P13 .
a4 Vg (+5V IN READ MODE) YT u
Pl Vo (-8V IN READ WODE) m: 7>N_“ 0 F1t2 2
PI7 Vyp -8V TN READ WODE) m] >>_—,,,_“ 0 P1ss 3
n;n_i . | Q2L_55PIk gy i s
2% SSPIAT o g N
03 P1-31 Ple 07! o5 . g
a3 PL= § 10 0— -9y 1-8
0 Progz Pl=34 «nz5 . *F'_— g
03 P1-35 :H.ﬁgp:z% o ° [_)>_LLﬂ. g
. +} o
0 Pi-3g = s o
03 P-4y Plodly =
p Pl=dd 3 +03? 14 0— z
03 PI43 0! 15 O . +DATA BUS 2 NN @
oA 354020 18 0— * +DATA BUS 26 S
R ' +DATA BUS 2 ST
PI=31 > +PROGRAM SELECT 1§ X +DATA BUS 24 ICCETIN
PI=4g 3 +PROGRAM SELECT 15 » +DATA BUS 28 TR =
* Pi=20 5 S +PROGRAM SELECT 14 " +DATA BUS 212 IR =
©P1=30 3 +PROGRAM SELECT 13 «] +DATA BUS 2 SPa61 <
. Pi=50 5 >-+PROGRAM SELECT 12 " +DATA BUS 20 7}) P2-68 ?
: Pi=38 3 +PROGRAM SELECT 11 z
LTINS -READY P2-39 3
P1=56 < +PROGRAN SELECT 10 " 5-P2-38
Pi- +PROGRAM SELECT 8 “ ~ANTICIPATE READY P2-31
285§ S+PROGRAN SE > >
PIzGl 3\ +PROGRAM SELECT 8
P1-62_ 5 y+PROGRAN SELECT 7
Pl 4 LECT §
Pi= +PROGRAM SELECT §
PI- +PROGRAM SELECT 4
P +PROGRAM_SELECT 3
PI=§ 3 S+PROGRAN SELEGT 2
Pi=10_5 y+PROGRAN SELECT |
P2- ;qgn E SELECT 2°
™ +MODULE SELECT 27
Pz 13y \tMODULE SELECT 2!
+HODULE SELECT 20
* Pz—w 3ot10 Mz *
» P2-45 . +ADDRESS BUS 2'9 M
»  P2-48 | +ADDRESS BUS 2'4 X
. P2-47 ;:MDBIESS BUS 2'3 .
« P4 ot . FOR MODULE
w P48 )M_mgz * LOGIC SEE
» P2zhQ o SHADORESS BuS 210 . 62192200
v P25 +ADDRESS BUS 29 N
P2-5; + 28 *
. 2 >
»  P2-53 2! *
M n 54 5 um: s gus 28 M
. +ADDRESS BUS 2° "
N PZ 56 >¢AUDR;S§ BUS z‘ *
v P2 57 "
z
»  P2-58 )) ADORESS BUS 2 M
+ PO SeADORRSS BUS 21 .
»  P2-80 5 y*ADDRESS BUS 2 *
s P2l HENORY REQUEST .
M STRECATII "
P24 CMASTER RESET FROM PROC .
* DENOTES BUSSED §IGNALS. — 53
CROSS
REF NO 03
) T} 4 | <
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o v l <
g <
~
RAM MEMORY 0 &
(i 000-1FFF) ol3
LOCATION 04 22 e
PI-53 vy -WRITE 28 =) -READ 28 PARITY BIT'  PI-6I Olg¢
PI-54<< -DISABLE PARITY CHECK PARITY "“‘“"7>_P“” 07 P1-30 8 o
Bi-54 3+ -DISABL 5 R
o) )
+4K WORDS  P1-58 3% 8z
3K WORDS 2 P160 2 il
+2K WORDS 7 { P1-62
« P2-40 +10 MHZ & +1K WORDS { P1-64 u
Z o
2 o™N
g 3 w O
onp P269 o (*MODULE SELECT zZ )
anp 22103 SHMODULE SELECT 2 . -ANTIiCIPATE READY, \ P2-3] -
P2-73 L _+MODULE SELECT 2! >
aND * -READYy $PP-39  » —
P214 33 *MODULE SELECT 20 > W
N +DATA BUS 27 >—< . P2gl t
P2-45 . +ADDRESS BUS 2'% 6 (72
* N * * +DATA BUS 26 > 3yP282 o« -
P2-45 | { +ADDRESS BUS 2'4 . 7>ﬂ‘ﬁl :
" 3 t . - +DATA BUS 2° >— (P2~ & o
v P2-41 3 +ADDRESS BUS 2 * « +DATA BUS 24 >—C ':Pz-u . o
« P2-48 U +ADDRESS BUS 212 3 o
* * +DATA BUS 2 )—L);PZ—SE «
— . . +DATA BUS 22 >—< (P2-66 -
3y
o PLA3 | PADDRESS BUS 2 N N +DATA BUS 2! >—< ({P2-67 -
P2-50 { { +ADDRESS BUS 210 >
N ; * * +0ATA BUS 20 >—< S(P2-68 x
» P21y S +ADDRESS BUS 29 N > o
« P2-52 (  +ADDRESS BUS 2° . =
252 5 ; w
P2-53 | { +ADDRESS BUS 2
* _.H * E
o P25 S ADDRESS BUS Al .
« P25 0 S ¢ADDRESS BUS 25 . =
« P2-56. *ADDRESS BUS 2 . ;
» P2-51,5 *ADDRESS BUS 29 «
o P2-580 L +ADDRESS BUS 27 =
=== T * <
. P2-580 O +ADDRESS BUS 2 . =
T < 20 ~
« P2-B03 S *ADDRESS BUS 2 . e
Zz
« B2Alys WRIT » 38
x P241y S -NEMORY REQUEST *
FOR MODULE
LOGIC SEE
62192300
* DENOTES BUSSED SIGNALS
Loc 04
CROSS 04
5 T | <
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a v | <
B
]
RAM_WEMORY Q B
(0063-0FFF ) ol3
8 LOCATION 05 2 8, . ™
PI-53 5 WRITE 2 -READ 28 /PARITY. BIT _PI-61 Olwn
PL-54 3 -DISABLE PARITY CHECK PARITY ERROR 2 JF1=63 o7 PI-30 (@] ko)
>>— QN "o
+4K WORDS  P1-58 o 8 8z
— S
+3K WORDS  { P1-60 2 o
- +2K WORDS 7 £ P1-62
x. PLAD 3 +10 W2 . +TK WORDS 2 P1=64 i
i o
a N
o
onp - P288 s (PMODULE SELECT 29 R
D" — T R o=
P2-70 L {+MODULE SELECT 2 N -ANTIiCIPATE READY, \ P2-37
[T N : ADYy P2-31
GND P2-73 +MODULE SELECT 20 * —READY :pz_n . ,L:
P2-74 S *MODULE SELECT 2
GNp  TE=Id 5y THOD
« +DATA BUS 27 >—< 55PBL t
«  P2-45 | *ADDRESS BUS 2'5 " * soarh us 28 X< {Spgy ?
» - P2-45 S +ADDRESS BUS 2'4 N * +DATA BUS 25 >— {
(K y 2B o
«  P2-47 4 *ADDRESS BUS 2 * * +DATA BUS 24 >— SHPLBL o
" Pz-u;E +ADDRESS BUS 212 * * +DATA BUS 23 >— :P2-65 * 8
* +DATA BUS 22 >— : N <
» P2A3 o *ADDRESS BUS 2! N N +DATA BUS 2! >—( N >
«  P2-50 T +ADDRESS BUS 210 N x SDATA 0 >—C P68 « g
x P2-51 S *ADDRESS BUS 2 . aus_z___»_z_u_ <
«  P2-52 L +ADDRESS BUS 2 . z
«  P2-53 $ +ADDRESS BUS 27 M 3
P2-54 L C_PADDRESS BUS 28 ;
* ) 5 * E
« P25 +ADDRESS BUS 2 ¥ g
«  P25650 4 24 % [+
w P2BTS0 4 Bus 23 . <
« 2583 +ADDRESS BUS 27 ‘ =2
T+ F2-BOS VADDRESS BUS 2! ¥ 2
¥ P8O +ADDRESS BuUS 27 B 2
“# PoAly o MEMORY REQUEST x 3
# Pz-ﬂ;) “MRITE *
FOR WODULE
LOGIC SEE
62192300
* DENOTES BUSSED SIGNALS
Loc 05
CROSS
girxo OS5
[=) ? | P
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[a] ] S) ) | <
Y
o0
PROCESSOR Vg
LOCATION g5 o] K
L
07 Pigg P1=32 -GATE A!Z—eplS +READ/WRITE P1-43 8 ©
06 Pi_gg Pl=263% -PROCESSOR BUS ENABLE ETTENCGES 9 o
06 Piogg Pl=2Ly 20 WKL IN 504 Fume L] WAIT PI-, 2aufzg
P1-88 o\ -CONNON RESET -08FL P1-63 Rty £
o
06 P1-49 P.Eiﬂ_))._'iﬂﬂNMRLE.EAL +20 WHZ P1-28 46 p1_g
-PONER ON RESET S SPI-65 g py_yg PX)
07 pr-5g PI=3lyy  -INTERRUPT 7 -BUS FREE SSPI-30 g oy o 07 py_g
07 P1-61 Pl=24 3y - PT —STACK P1-61 % o
= 7
07 Pi-sg Pl=2dyy - INTERRUPT 5 go1n —INTERNAL TIME OUT o <PI-49 g5 py_50 07 py-28 28
Pi- ~INTERRUPT 4 -TINE_OUT_INTERRUPT P1-51 )
07 pi-ge Pl=ddy NI g2
07 prosg PL=85 35 - INTERRUPT 3
07 Pi-s4 PL4Lyy - INTERRUPT 2 ~CHANNEL 7 STROBE P1-66
07 Pr-go Pl —~INTERRUPT 1 ~CHANNEL 6 STROBE s Spi-g)
Pi- —INTERRUPT 0 —~CHA TR P1-64
07 P1-34 P1=B2y
~CHANNEL 4 STROBE 5 SP1-g)
PI-22 oy -BUS REQUEST ] —CHANNEL 3 STROBE P1-57
>___7
Pl- _ 5 —CHANNEL 2 STROBE PI-10. 1 pp-33 @
1o _BUS REQUEST § ~CHANNEL | STROBE PI-89 g po-33 8
P1-21 \{  -BUS REQUEST 4 -CHANNEL O STROBE S\PI-58 ) py g5 »
P1-20 3y -BUS REQUEST 3 w
o
- o - E -
10 P2-36 :‘—1'—> BUS nznuzs: z BU: ::::tc ;ﬁ :: :? 2
1=18 35 -BUS REQUEST -BY 35 T,
PL-23 33 -BUS REQUEST 0 - Pi-
~BUS ENABLE 4 3 Py~
-BUS EMBLE 3 S SP1-
. P2-13 ~STEP -BUS ENABLE 2 SPI-3 (g pyg5
« PMSS MWD -BUS ENABLE | 3 SP1-8
<BUS EMABLE 0 3 Py -
» P20y -READY =
« P2- ~ANTICIPATE READY . —O16 +10 NHZ 3 P2-40 e
. P2 —MASTER RESET TO PROCESSOR . -PROCESSOR ON BUS '\ p2-§ &
7 >
« M=1835 -ENABLE CONTROL PANEL STROBE . SNE WSPaoi2 =
* ~HLDA )_PZ:LL * I
* &on FETCH 3\ P2-18
« | o1 -INTA_ P29
LA S P23
&0 1 v ;) P2-5
&0 W -5v%: P2-§
. 2 WL P22,
NON STANDARD ABREVIATIONS FOR NODULE N MASTER RESET FROM PROCESSOR 3 P44
;::f - mi“'.‘ﬂ's";f::' t LOGIC SEE «|_go MENORY REQUEST 7: P-4t
HLOA - HOLD ACKNOWLEDGE 62182400 * &2 ¢ -1/0 STROBE 33 P2-47
INTA - INTERRUPT ACKNOWLEOGE N =-Nr WRITE o P2-43
HLTA - HALT ACKNOWLEDGE « | o1 -CONTROL PANEL STROBE 33 p2-1p
* M5 oo P21
. TG ETITIN
* S ICETETI
" M2 3N 0219
- P2-21
* L1Al 35 *
. +ADDRESS BUS 2'5 .. ppag
* +ADDRESS 8US 24 1 P24g
N +ADDRESS BuS 2'3 5Pl
. +ADDRESS BUS 2'2 . { po-ap
-
. +AooRess BUs 2'T 1 pa-an
. +ADDRESS 8US 2'0 ; P2-50
. +ADDRESS BUS 29%) P2-51
. +ADDRESS BUS 2% .S pp-5
. +ADIRESS BUS 27 33 P2-53 o
. +ADDRESS BUS 27 9354
. +ADDRESS BUS 25 03 12-55
. +ADDRESS BUS 24 3 P258 o
3 P2-51
. __ADORESS BuS 28 33 P2-5T o
- +ADDRESS BUS 22 3) P2-58
- hd 2 ! )_Z_ﬂ’ = «
« +ADORESS Jus 2% o3 P2-80 «
R +0ATA BUS 27 >—C 3y-PL81 o
. +0ATA BUS 28 >— T pagn
282
" +DATA PUS 28 X< 5P W
« soTA BUs 24 >—< 8 pp-g4
7
. +oaTh BUs 2% > S rpgg o
« +DATA BUS 22 >—<;} -85 «
“ +DATA BUS 2! XX S P67 4
: T >—x
* DENOTES BUSSED SIGNALS * +DATA BUS 2 -3 L2800 ToC 06
CROSS
gerno 06
<] | f o | <

62953000 B

5-11



a v . <
E ~{L
=]
STIC Ol
LOCATION 07 © }i
02 Pi-3g Pl=3 +PANEL 27 SINTERRUPT 7 5\ PI-68 ¢ py 3 Ofn
02 Progp PLzBASS +PANEL 28 “INTERRUPT 6 S3PI-61 g5 py_gq 8 o
Pl +PANEL 25 ~ INTERRUPT 5§ P1-56 _ 3 o
02 P1-33 Pl=BByy +PANEL SPL-58 - pg P1-23 2 2
02 pr-g7 Pl=fiyy +PANEL 24 - INTERRUPT 4 PI-58 g5 P1-33 ‘;’% 8¢
T PR H GF:
12 Piz4p PL=8E 5% +PANEL 2 ZINTERRUPT 3 SPI-52 g P1-55
w=| g2 pigg P10 +PANEL 2 ZINTERRUPT 2 SSPI-S4 g pigy P
02 P1o5s PI=BA 3% +PANEL 2! —INTERRUPT |5« PI-50 g5 py—53
0
02 P1-58 PL=AI 3y +PANEL 2 -INTERRUPT 05 \P1-34 g5 pi-52 g S
w O
| - - . I-Bo)
P1-60 INTERRUPT 7 +AUX 7 7:P| 33 02 P1-34 g 2
P_I;ﬁz_> —INTERRUPT § +A )LbZﬂ_
RI-G5 3% - INTERRUPT 5 UK 5§ SPI-35
PI=G15y - INTERRUPT 4 +A| SPL=31
TR PT 3 +AUX 3 - 10 P1-37
10 Pg-g4 PL=id 3 = INTERRUPT 2 +AUX P1-46 . 10 P1-61
o] 0 pr-25 PlzAfyy =INTERRUPT | +AUX 1 PI-43 10 P1-39
+AUX O P1-44
Pl=ilyy -EXT INT #2 MUK O S \PI-8. g7 pr-g 0
P1=205y EXT INT 43 =
[
23 _ -
PLo1B Yy <EXT INT #4 fan®] SELECTABLE FREQT o \PI-10 o
Fon =SELECTABLE FREQ XL S\PI-2) 08 PI-10
02 prog7 Plz24 s +EXECUTE SHITCH N.0,
02 Pi-go =21y +EXECUTE SWITCH N.C. +DATA 27 LED 3y P1=38 g pygg
_ +OATA 28 B0 SSPIAD gy pygy
04 P1-g3 P1-30 -PARITY ERROR JOATA 25 Lmﬁ’ P30 g2 P29
05 P1-g3 @ ATA 2 LED SSPI3T g pygy
o PI-13 ~DISABLE JUNP AT 23 LED SSPI-4T  0p piag
_; - 2 SPi=48
06 F1-30 : P unFN - *g::: ;‘ t:g {{ria gz ts =
- - + - 2 P1252 =
06 P1-65° = a
02 Piogs 7136 —HR/AUTOLOAD F LI I CTETR s
06 Pioag P ~INTERNAL_TIME OUT =
. I
o7 Piogy Bl +ALARK +1200 HZ (75 BAWD) o PI-23 g pi-25 z
07 Pi-23 Pi=23 3 +TIMER CLOCK +2400 HZ (150 BAUD) SSPI-G g pi-g S
] +48 A =12 08 P1-12
06 p1-gg Li3dyy -OHAN 0 STROBE +9600_HZ (600 BAUD PI-IL 0B P11
(R2:683  +MODULE SELECT 23 +19,200 HZ (1200 BAWD) SPI-15  gg Pi-15
- +MODULE SELECT 22 +38,400 HZ (2400 BA ~16 08 P1-16
> P2-13 +MODULE SELECT 2! +18,800 W2 (4600 BAUD) SSPI-13 08 PI-13
] 7o -
P2-14%%  +MODULE SELECT 2 +153,600 HZ (9600 BAUD) S SPi-14 08 Pi-14
SPARITY ERROR LEQ 3« P1-22 02 Pi-41
»  P2-58 +ADDRESS BUS 24 . —GATE Al 215 P1-26 06 P1-32
7
+  P2=5By  *ADDRESS BUS 2? N -(POWR+AUTOLOAD) S P1-74 10 P1-62
+  P2-5O5N  ADDRESS BUS 2! .
0
+  B2:6035  +ADORESS BUS 2 M
-MR_TO PROCESSOR . P2-38
FOR MODULE —>—
LOGIC SEE
™ v P K11 N 62197500 * -ANTICIPATE READY 5« P2-37
. B -READY N
« P-4l -MEMORY REQUEST N x +ADOR :i yP24s
v P +2 WHZ _ . . +AODRESS BUS 214 SN Po-46 -
+ P24 yy  -MASTER RESET FROM PROC 7 . " +ADDRESS BUS 2:; Syf2-4l
*  R=Adyy WRITE - " * +ADDRESS BU: yh2=4d
. +OATA BUS 27 > <\ P2-§1
>
P2:28y -TEST RESET | . +DATA BUS 28 >—C 53P-6L
B2:2135 -TEST RESET 2 M +DATA Bus 25 >— SHPLE .
- P1-253% -TEST RESET 3 M +DATA BUS 24 X SPoge
i M +DATA 3 > IR TN
. +DATA BUS 22 >— Q7 TIN
N +0ATA BUS 3! >—§ P2-§1
. +OATA BUS 20 > SSpo-gg
_NON_STANDARD ABREVIATIONS
EXT INT - EXTERNAL |NTERRUPT
NR - NASTER RESET
POMR - PONER ON NASTER RESET
AUX = AUXILIARY
<
* DENOTES BUSSED SIGNAL
LoC o7
CROSS OT
a f | P
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ASYNC 1/F-2 Olg
LOCATION 08 LE
1 ADEA S‘Pﬁ_) DATA RS (A) ST OATARS (O) s L PIB8 g g 8 ©
- (o]
(09 P1-56) L_ (09 P1-57) o QN
11 A08A-55PL= +OSR RS (M) *OTR RS (A) PI-dd 1y aosage AN
V] Ou
(08 P1-63) L (03 P1-58) |58
" Am_sam-ﬁ_) +CTS RS (A) HISRS () P42\ pohed2
*=! (09 P1-54) L (09 P1-68) (- ]
11 AgaAg2 P1=82 +RING_IND RS (A) +2ND_RTS RS (A) INITE T I
(09 m-m),#_) C ON R +XHT DATA TTL (A) P1-36 E &
Z + - 8
11 AOBA-49 S (4) > r— w O
(08 P1-65) -OTR TTL (A) P1-41 § o
= — 7
_ L (A -
11 A0BA-70 R1=T0 +2ND CON RS (A) RTS TTL (M) 3 P1-46
Pl-48 +OATA TTL (A) ~—O 15 —XNT DATA (A) Sy P 00 pise
=33y TR Z
P1-3 -DATA TTL (A) ALLECY 55214 0 by
PI1 -DSR TTL (A) &on *RTS () 3B gy pyyg
- P1-58, -CTS TTL (A) -RCV DATA (A) 3>-PL-41 g7 pyogg <’\1
P1-25] -RING_IND TTL (A) AILEC)) 33120 gy pygg w
P1-45 =CON TTL (4) o *CTS (M) PI-19 g9 p
P45y i 3>1=13 g7 pi-gi ~
11 ABA-53 PI-63 ~DATA RS (8) “XHT DATA RS (B) >>PI=32 ) aopa-z2 S
11.A08A-57 PL=61y +DSR RS (B) +DTR RS (8) 55 P1=30 41 Aoga-30 >
11 AopA-g5 P18y +CT§ RS (B) T8 RS (B) 3> P28y pgga-gg ]
11 ADBA-64 Pl +RING_IND RS (B) +2ND RIS RS (B) 3>PI=24 4y agpr-24 <
11 aopa-gy PIsBlyy  +CONRS (B)
11 A0BA-gg Pl= +IND_CON RS (B) +XMT DATA TTL (B) EN P1-29
-0TR TTL (8B) \:: P1-27
N P1-60 +DATA TTL (B) -RTS TTL (8) e
=5 —> >
P1=31 § -DATA TTL (8) <
P1- - 11 - - =
1-60 DSR TIL (B) O XNT DATA (8) NGB =
P1-66 ~CTS TTL (B) +DTR (B) 55 P1-35 =
) 13 T . G =]
P1-27 -RING IND TTL (B) o +RTS (B) ROGIE ] &
Y - -RCV DATA (B Pl- =
PI-59 33 CON TTL (B) (8) CCGET] z
+CON_(B) 35P1=22 =}
7
07 pr-14 Piztdy 9500 BAUD —o* NN CETETY
P1-13 4800 BAUD
07 P1-13 Fl=ldy
P1-16 —Os +12¥ P1-5
o h-e 1200 BAUD )PI s
—p |07 P15 Ploliy b
07 P1-12 LI pu-L
0 pieg oL 150 BAUD
07 pr-27 Pl=10 VAR FREQ || - INTERRUPT | 33 P1-25 07 P1-49
06 P1-69 P2-33; ~CHAN 1 STROBE ~ANT(CIPATE READY 35 P2-37
. P2A3 ~WRITE DATA BUS 27 >——-<7> P2-61
.+ P2 —MASTER RESET DATA BUS 26 >—< NE TN
. P2-22 +2MHZ DATA BUS 25 >—< 35263«
™ = 0ATA BUS 24 >—< NN B TR
« P25 +ADD BUS 27 DATA BUS 23 >——< ((P2-65 «
1 7 I
+ P250 ¢ +ADD_BUS 2 DATA BUS 27 >—< (3p2-66
U ! ,) L
« P2-50 +ADD BUS 2 DATA BUS 2 )—<7 P2-67
= DATA BUS 20 H%: P2-68  «
-
11 ADBA-54 P1-54 ROV . RECEIVE (ANALOG) \\P1-54 (08 P1-54)
RS , - EEIE QL0 S50 (g 5155
Pyt TRANSMIT_(ANALOG NSHIT (AN - .
- fcog prosyy Bl=B0yy  TRANSMIT (ANALOG) ] _— RANSMIT (ANALDG) 71290 4 pogs_5p
(- J 209 Pl—52; Pi1-52 TRANSMIT (ANALOG) . TRANSMIT (ANALOG) < {P1-52 11 AOBA-52
11 AogA-73 P73 S KEYLOCK IN —_— Kg‘t;g“n"; Z'I";S 10 P1-73
10 projs PI=I4 KEYLOCK OUT I YLOCK 0U >4 11 osa-14
NOTES:
* DENOTES BUSSED SIGNALS
() ACTIVE WHEN WODEM OPTION PRESENT
/N NOT USED IN ASYNC |/F-2 HODULE-TIE POINT ONLY.
Loc 08
[CROSS |
REF NO 08
) [ o I <

6
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v

a 2) I <
g
o
WODEM HODULE (OPTION) Ol
LOCATION 08 o =
08 Pi_g4 P1=54 vy  RECEIVE (ANALOG) TRANSHIT (ANALOG) P1-51 g p1-50 8 o0
> TRANSHIT (ANALOG P1-52 o}
0 Pr-sp PL=88 3% RECEIVE (ANALOG) ( )5y 1252 gg pr-s2 |
z Sz
08 Pi-gp P15 yy  -TRANSHIT DATA (RS) -RECEIVE DATA '(RS) PI-56 gg py_s g% e
08 Pi_44 P1-58 +DTR (RS) RING INDICATOR (RS) P1-61 gp p1gy
e 08 piogg PIB8 S 4RTS (RS) OSR_(RS) P1-63 08 P1-55 D
PI-26 S +RING INDICATOR m i%))_;,)_%“:%; 08 P1-53 =
S 08 P1-49 ig
w O
- - 8 v
PI-35 TRANSMIT DATA (TTL) RING INDICATOR (TTL) y+ PI-1 g2
P1-37 RTS (TTL) RECEIVE DATA (TTL)  § Pi-36
P1-40 DTR (TTL) CTS (TTL) o< PI-38 -
— DSR_(TTL) P1-39 z
CON_(TTL) P1-41 o
{5 ed F
_7y P1-33 +20V_(UNREG) +12V_(REG) P1-34 %
o A 12V (REG) < P1-29 -
09 py-7g PI=30 33 20V (UNREG) =12V (REG) S P1-29 N
-
PI-g . LOCAL LOOP BACK OATA REQUEST P1-23 =
7
PI-10 REMOTE LOOP BACK OFF HOOK S P1-24 8
PI-11 SWITCH COMNON
Uy =
PI-12 HARK TEST
P1-13 SPACE TEST =
e w
o
P1-27 COUPLER CUT THROUGH
Pi28 22 SNITCH HooK g
=
N
' ' P1-14 =]
08 Pr-14 PIzi8 3y OSCILLATOR IN OSCILLATOR OUT o PI-14 g )y =
=}
o
~ —
z
o
o
<
™
—
<
Loc 09
CROSS
REF NO 09
o o 4 | <
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a ) I <
iy
Ll
n
DISPLAY/KYBD | /F = §
MODULE o L5
P1-57 4 -KYBD STROBE LOCATION 10 +VIDED PI-AL 1o aroaar Olo
12 A1OA-57 ——> ol=
1 VIDEQ GND P1-42 15 pjoa-42
3 KYBD DATA 2
12 A10A-gg L=y +KYBD DA - P D o™ a9
12 A10a-g7 H=ily ) +KYBO DATA 2 _*HORIZ SYNG 3\ PI=4] 13 prga-47 1 i3
P +KYBD DATA 2 YNC GND PI-48 15 p10A-ds 20
12 A1oa-g4 L84 5 +KYBD Jﬂw—s—»'— H
12 A10A_GS P_Lﬁﬁ_> +KYBD DATA 24 +VERT SYNC P43 1 o
=l aroags 8 2 okte0 0ana 23 VER STHG GO PIds 12 A0Atd P)
KYBD DATA 22 CLOCK OUT P1-45 ~
12 Aroa-gg PL=gE 55 +KYED DATA 2 T .
12 A10A_goPL=BL Y +KYBD DATA 2 S £ o
12 Moa-7pPl=l0y S +KYED 0aTA 20 [TICETET) N
12 A10A-59PL=80 5 +EAT STATUS A GND 5§ PI-14 g2
12 A10agoPL=BLy S +EXT STATUS B GND ”::-:a m
Ml -
P1-56 CLOCK IN = =)
10 Pr1-g5 1203
Pl‘“? ~TEST RESET GND 53 P1-22 8
PEIGCET =
P{- -40/+ R puar)
07 P-4y M=l
= Py SWITCH GND 6N 33 Pi-28 u\.
PI=33 53 +50/-60 W2 Ny 3PI-30 >
07 Piott P— 1 -0D0/+ALL LINES N P g
1-53 5% 0DO/ALL SWITCH GND GND 55 Pl -
P|-zsa: +SELECT ADD 215 GND_  Pi-36 <
PL N 214 G0y Pi-38 Ny
P1-29 +SELECT ADD 213 G033 PI-40 :
PL= +SELECT ADD 2'2 GND__ 5\ PI=46 12 py0A-46 J
P1-32 +SELECT ADD 2!! GND_ 33 PI-S0 15 Arga-50 %
P1-2] +SELECT A )
pad [=)
N PI-26 3 +SELECT ADD 28 =INTERRUPT 2y P2-34 g7 py_s5
P1-25 ({ +SELECT ADD 28 son -BUS REQUEST 2 o P2-38 g5 py_gg =
P1-37 —FULL DIN . M NI BT S
07 P1-45 1> HE8 BEUEST =
B01 Py_gy PL=B $5—*12¥ 15 0— N -READY >—< >y-P=3 . =
PLE §5 +12y =
15 -
801 Pi- zePl 13y =12V 120— . +hODRESS BUS 215 oy Po-g5 . z
-1V M +ADDR| 4 SP2-4b =]
07 P1-74 P.i) —(POMR+AUTOLOAD ) N +ADDRESS BUS 2:: 3>F2AL «
P1-25 5520 VA * *ADDRESS BUS 2 2 o+ P2-48
Bov P11 . +ADDRESS BUS 21 Sl Pa-ag
225
06 pr-70 P23y -CHAN 2 STROBE * +ADDRESS BUS 2 > 2-50
- o pig P23 -BUS ENABLE 2 29 0— * +AODRESS BUS 29 O Pa-st
- ? . +ADDRESS BUs 28 ROU/2 7 I
Po- W N . +ADDRESS BUS 27 53F253
*
]
+ Paott 35 -NASTER RESET . . +ADDRESS BUS z5 [CETETI
P2-18 -NT3 * +ADDRESS BUS 2° .\ P2-55
S * r} —y
. +ADDRESS BUS 23 35-P2-88 o«
. +ADDRESS BUS. Lee: S
. +AODRESS BUS 92 S pp-g5g
1
. +ADORESS BUS o' o P2—59 .
. +ADDRESS BUS 20 >—< T — 3y P2-B0
™
" +DATA BUS 27 >—< 3y-Pbl
. +DATA BUS 28 >——< 7)_132_1 .
. +0ATA BUS 25 >— NN L
. +0ATA BUS 24 >—< U pppe
. +0ATA BUS 28 >——< So-Pogs
7
. +0ATA BYUS 22 >—< 3>F288
* +0ATA BUS 2! >——< 3>-P2-6] «
0 > L
. +DATA BUS 2 3y-P2-f
g
o prgg PlzTdyy  KEYLOCK W o S KEYLOCK IN LI NPT
P1-74 KEYLOCK_OUT _ KEYLOCK 0UT Sy PIST4 gg piins
12 AtoA-74 FlTdy - —_ 3y P14
<
NOTES:
/N KO USED IN ASYNC | -2 NODULE-TIE POINT ONLY.
*  DENOTES BUSSED SIGNAL.
LoC 10
CROSS
REF NO 10
[2) o 4 | <
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VIDED DISPLAY ASSY | PONER SUPPLY ASSY (H) ot
(8) +15 VOLT REGULATOR
ASSY B2 |12 Zo
a N
o w %
C:I CAPACITOR B:ég?‘ g~
BOARD ASSY
i [ s
! <
! @
| (O]
| ! < |
| ! p1 o
| I o
BP5 BPS | z
l I.___J " TRANSFORMER @«
| ASSY =
HIGH VOLT. 1 REGULATOR 5
TRANSFORMER | BOARD 4
| ASSY
<
| o
! N
BPS BP4 i
= <
| 12 i1 oP2 =
] | - T w o
BJ7 86 BJ4 LJHPZ cP4 -
! 2
! =
(=)
VIDEQ NONITOR | g
PC ASSY |
|
|
- - Bl _ BP3 ‘_
BP1 BP3 AC ENTRY ASSY (C) ______‘ E
PONER
PLUG
INTENSITY cP3
CONTROL
ﬂ: ASSY eF3 ™
i FTB1 E
;J-Z—E
TR 4024 024 .
WAINTENANCE PANEL ASSY (G) ] [
4084 | AosA
EP2 EP2 E_}
CONNECTOR
PANEL ASSY
KEYLOCK s o
CHASSIS
ASSY (A)
LOGIC
J1 | EPy opi f o)1 Assy | A1oa
LD N N
KEYBOARD
I SONALERT (FAN)
KEYBOARD ASSY (E)
TERMINAL CONTROLLER CABINET
| o o |

62953000 D

5-19/5-20 o



-

AR A T A A A R A R e e e



DIAGRAMS APPLICABLE
TO CC617-B

62953000 B






L . l v
sl nua— pokad 7)
ke ]
92800229 [9[ et o | o

NMa

133HS T0YLNOD 821920 0"
WVY9VYIA NOILO3NNOOJY3LNI 31NAOKW
"SOMMAS 01 AW (000(6ZZ8) INIAVWG 3IS NOILVMMOINI d1HI J1501 804
E ONIMYSA IONINI
SIL0N
H3BMON oN
37LIL WYHOVIA D190 A3y 3ONRE43H
SO 133HS
WYdOVia ONI¥IM 318YD v 4l Sl
WYHOVIQ ONI¥IM 378YD v €l 1
WYHOVIG ONIMIM 3T8VD v 21 €l
WYHOVIG ONIHIM 378YD v i 2l
3INGOW 4/ QBAN/AVdSIQ v ol "
(NOILdO) 3TNGON W3IAOW v 60 ol
2-4/1 ONASY v 80 6
LTS v 20 8
HOSSIO0Hd A4 90 P2
3INGON AHOWIN WYNOOHd v €0 [
HOLIINMOD /1 1INV INIVE v 14} S
(¥ILSVH) MOLVINIIN AS+ v 108 [
(NOILO ‘IAVIS) BOLVINGIN AS+ v 1oy €
LUVKD TYN31S 03SSNE v 14
133HS T0MINGD NVYIVIO NOILJIMNONIINI 31n00N v 1
) Y| — [otor-a] — |V Sso7> azsvzu]ts-da| v
HrMPLEZ-ORIWW VY, SSV10 Q3sv31IN | — | — A HISNN o
U FUIL WWOwid 907 IONRIA3Y 13MS
dd¥ |QXHO | 3.iva | 1d¥a NOILdI¥OS30 [e2] A3 SSON)
QY0234 NOISIAIY SN1V1S NOISIA3Y 133HS
l | z | v

5-21

62953000 B



1 o 2 o

a 1 < _
i<
MODULE NAME AND LOCATION © N
[sfs)/s]e[s/s]s]/e/s/ [ [ [ [T 777777 |3l
/Ty or
NN O
o Jw/lw/l§ ‘\‘rlV = 5 ~ N
SEhsd &/ 8/ &)/ 8/58 T I
SRS §/)85)§/5) &) §)SH $O[8
BUSSED SIGNAL NAME /3 °/¢s < g o% “
AND PIN NUMBER L P
+5v e |l | ox x | [ x [ x o
- Ry R o [ L8
+20V :;:;H; X X X o =
B 2NINE
—~PROCESSOR ON BUS | P2-8 X
~INTA P2-9 X .n-:
-mmt PANEL | Pz2-10 X ;
“HLDA P2-11 X (3]
_SYNG P2-12 X 3
_sTEP P2-13 X ‘zp
-HOLD P2-14 X &
PANEL SIRONE - | P2-15 X o
~FETCH P2-18 X u
TS P2-17 X 1]
T4 P2-20 X 2
) P2-18 X X
-n2 P2-19 X
-1y P2-21 x | x
+2 WL P2-22 X 'HERE
- IPATE P2-37 X X X X
BRSSO [ra-ne X | x
-READY P2-39 X X | x X
+10 M2 $2-40 X X
-NENORY REQUEST | P2-41 X X | x X
~1/0 STROBE P2-42 X
WITE P2-43 X X [ x [« X
Y A X x| x [ X
+ADDRESS BUS 2'5 |P2-45 X X | X X
+ADDRESS BUS 2'4 [P2-48 X X | X X
|_+ADDRESS Bus 2'3 |P2-47 X X | x X
+ADDRESS BUS 2'2 |P2-48 X X | x X
+ADDRESS BUS 2'' |P2-48 X X X
+ADDRESS Bus 2'0  [P2-50 X X X
+ADDRESS BUs 29 [P2-51 X X X
+ADDRESS BUS 28 |P2-52 X X X
+ADDRESS BUS 27 |P2-53 X X X
+ADDRESS BUS 28 [P2-54 X X X
+ADDRESS BUS 25 |P2-55 X X X
+ADDRESS BUS 24 [P2-56 X x | x X
+ADDRESS BUs 2°  [P2-57 X X X
+ADDRESS Bus 22 |P2-58 X X | x | x X
+ADDRESS BUS 2!  |P2-59 X X | x | x X
+ADDRESS BUs 20 [P2-80 X X | x |« X
+0ATA BUSs 27 >—<[pp-g1 X X [ x ] x X
+0ATA BUS 28 >—|P2-62 X X | x | x X
+0ATA BUS 25 >—<|P2-63 X X | x | x X
+0ATA BUs 24— [P2-54 X X X X X
HDATA us 23 >—|P2-85 ' L RS I T .
+DATA BUS 22 >—|P2-88 X X | x | x X
+0ATA BUs 2! >—<|P2-67 X X | x | x X
+0ATA BUS 20 >—=jp2-88 X X | x | x X
NOTE: THESE SIGNALS ARE PRESENT ON LOCATIONS 02 THROUGH 10

THE X INDICATES WHERE THE SIGNALS ARE ACTUALLY USED.

[ NO.
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a l o ] 1 <
E<
A "
+5V REGULATOR s ©
OVERVOLTAGE -

B0t progy DIl o CURRENT SARING (SLAVE) > % §
A LOCATION AQ1 T—»._ =
PI-10 , . DRIVER IN ©] 2

BOI PI-§ ——>)>— DRIVER OUT NNE: gx 29

7 w
A 0 |8
PI-8 . OVERCURRENT (N
sor P11 > OVERCURRENT 0UT S Ple P
AN A N
118 . _p1-75 20V _INPUT -1V O— § 9
oD TETIEG ] [0y +5V0C Pi-1 3y +5V BUS
" ¢QE 7 53
L -20v BUS >0 g2
A A SGED
Vo— Pis_ |
I1-3 P1-67 +20V_INPUT +18 »____; :>__'_
> Yiw SGE] =
T o1 A c3
P1-70 °3
t >> +5V_GROUND P1-53 s GROUND BUS < -
Y +20V BUS 3 LY
CET = a
A $CED 30
. P15 g g~
IS I | INPUT GROUND GND O— QR uw
-1 P1-12 361 4 <>(
ITRT e TR [ PI-58 > <
- )*ﬂ - ' CGEL O ®n
P1-14 I ®
- o GECETD +
P18 |
! SCETR|
>
L2
-
-
c
(o]
-
Q
E o
o
Q.
(3]
Eel
| .
o]
L
o]
2
% .
-9
> 5
ln L
i
()]
< .2
=
NOTE: .. O
/N INDICATES FOIL CONNECTION ON BACKPLANE. 95
/D THE ACTUAL VOLTAGE WAY VARY BETEEN +18 2 R
AND +23V0C. ]
Loc AQI
sy
Rerno __ AOI
a | o @ | <

62953000 B
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v

a i o o I <
(o <
*oV REGULATOR OVERVOLTAGE P1-65 J11-8 ol
s 311-8  see cRoss g
(WASTER) PI-G6 | REF 13 ®
L__)>_] e
LOCATION BOI (©) P
A CURREN:_SHARING NIRRT 8 @
2au s
T P1-9 85
B0t piotg 2110y s DRIVER IN ORIVER 0U N 801 Pio10 0 [
E ADT P1-10
- JAN ol |-
B0t P1_7 _P1=8 OVERCURRENT IN OVERCURRENT 0UT 55l B0t pics
AO1 PI-8 § o
-8
A & ) -
r o~
i1-g PI-Toy s -200 INPUT -1V O— Oy +5V0C RGE! 5 v b
>—j PI-T6 Sy2 4
? P1-3
L -20V BUS —>=—4 ~
N CED w
I1-3 P67y *2QV INPUT _ +jay O— SGEl| 5
- LDy o Py > @
" hise)) ] s
SEE CROSS P1-69 it
REF 13 ] _m_—u?)H +5Y_GROUND. 35-F1-53 S GROUND BUS @
P1-!
L +20V BUS ._._»ﬁ;_{ E
A GCQED! <
—)>——¢ =
-y Pi-71 INPUT GROUND  6ND O— PI-57 | 2
_ PI- 3:: P1-58 | et
ITETRE EEC [ G o
T P12 , Ly PeT g
PI-T4 2 P1-18 >
- > ¢GED I
N > +
$GED
7
11-10y 5 (NOT USED) A __A_ (NOT USED) L P1-38
? e
-1 (NOT USED) i _ é _ (NOT_USED) R
7 SEIET)
-5 o -12viC AN _é* -12va¢ \P1-27
- S CGED <+
> 10 pi-7, 9 P12
SEE CROSS
REF 13— J11-4 . +12VDC AN _é — +2voc 35P1=3L g3 pryy
§ T_, PI-32  yg P15, 9 P1-34
-2 oy 20VAC AN _é _ 20VA NUEL
§ Pi-18
10 P1-25
PI-13 ?
P1-20
™ I-1 g -5YOC AN _@_ -5V0C NEY ™
7
L | S CCE TR
FOR MODULE
DESCRIPTION SEE
HARDWARE
MAINTENANCE.
MANUAL
62960700
S— —
<@ NOTES: <
/N INDICATES FOIL CONNECTION ON BACKPLANE
A\ SIGNAL NOT USED IN +5¥ REGULATOR WODULE
(TIE POINT ONLY).
A\ THE ACTUAL VOLTAGE WAY VARY BETWEEN +16
AND +23 ¥DC,
Loc BOI
CROSS
REF NO Bo'
a | ) 7 @ | P

5-24
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62953000 B

o I ] I <
w n
NAINT PANEL (Y] §
I/F CONNECTOR [e0)
LOCATION 02 : ; or
11 Ao2a-3g P1=38 5o $DATA SWITCH 2! o SPANEL 2] o (PIS36 gy py_gy o)
11 A02A-30 P1-30 \ S +DATA SWITCH 2B e +PANEL 28 T P30 07 P1-64 o 8
7
11 A024-33 P1=33 3y +DATA SWITCH 2 e +PANEL 25 —35P1=33 07 pi-ga FZV] PY
11 A02A-37 P1=3T y\ +uATA SWITCH 24 o +PANEL 24 STPI-3T g py_gs 208
11 A02A-48 PL-d8 o +DATA SWITCH 23 e - +PANEL 23 STPI-48 g7 pi-gg -
11 Ao2a-50 P1-50 +DATA SWITCH 22 - WPANEL 22 JLPI-50. g7 Pi-10 P -
11 A02A-55 P1-55 5 +DATA SWITCH 2! o +PANEL 2! ((P1-55 07 P1-68
s +PANEL 20 T P18 N
11 A02A-58 P1=58 3 +ATA SWITCH 20 —_— 3y 01 P16 §9
o
P1- +EXECUTE_(NO - )
11 Aoza-57 P1=87 L - (NO) o\ PI-5T g7 p1-24 5 o
11 AD2A-60 M) +EXECUTE (NC) e YEXECUTE (NC) oy PI-60 g7 pi-gy
11 A02A-25 P1=25 3y +RESET (NO) [ -MR/AUTOL0AD >>&21 07 P1-36 %
- 1 -
07 P1-3g P1-27. . DATA LED 2 - STERMINAL O o o PL2T 4y pgpp gy o
07 P1-40 P1-32 BATA LED 26 - *TERMINAL READY o« P1-32 1y agza-32 %
07 P1-3s Fi-28 DATA LED 25 +TERMINAL ACTIVE < PI- .
—_——— e 3>-F1=28 11 Ao2A-29 Zz |l
07 P1-37 py4 DATA LED 24 o DATALED 24 SO P2y apphes: 8
07 P1-47 PI- DATA LED 23 o A LED 23 ST PI4) 1y aooheds
P1-46 DATA LED 22 R 7 u
07 P1-48 Pl N — XNT REQUEST 5+ PI-46 1y AQ2A-48 ~
07 P14z PI-5230 DATA LED 2f e +TRANS IN PR SPLR 11 A0A-52 ]
P1-53 DATA LED 20 +CONN_ERROR P1-53
07 Pt TR —_— 33 P18 11 aoza-53 %
/
P-4l +PARITY ERROR LED +MEN PARITY ERROR Pl-41 . <
07 P17 Fldlyy *f £ _——— 3> 1 aeaaan a
-
on P12 P28 gy CON (M) o SCMRRIER DETECT o PI-28 \\ iy oo z
o8 P14y Plz20 35 ROV DATA (M) - MECEVE DATA S5 PI-28 )0 oy b
08 P14z Pldd o YOTR (A) - I CETE TR s |~
> >4 41 Ao2a-u4
08 Pr-1g P18 > IS (A) A — +018 ;).";5‘ 11 AD2A-51 -«
o8 P1-17 PS8 ~XNT DATA (A) . SXNT DATA ST PISE S
Pi-41 WS (A) - - a2 ra 24-58 o
08 P1-23 > _— — = >0 11 Ao2A-47 =
o
1 1 - "
o1 Pi-g3 PLzd4yy +AUX RGTR 2 — MXRETR 2. oo P34 1y aoanaa z
— &
_ -A —~SONALERT Pi-
o1 pi-g Plchyy cAUXRETR O e SONALE NI
"
)
NON_STANOARD ABREVIATIONS —
CON - CARRIER ON
ACY - RECEIVED
AUK RGTR - ‘AUK{LIARY REGISTER
. <
NOTE: THIS CONNECTOR LOCATION IS A TIE POINT
BETWEEN STIC, ASYNC |/F-2 AND MAINT
PANEL MODULES.
: Loc 02
TROSS
aeFno 02
=) | o 4 o | <
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v

a | o 1 <
EC
[(o} B
PI-83y o = INPUT 28 PROGRAM MEMORY MODULE +0uTPUT 28 3 HPI-=89 AllE
Pl- —DISABLE PARITY CHECK RAM ADDRESSES —PARITY ERRORﬁ\ PI-63 7 pi_30 8 ,i
_54)., - (0000 — IFFF) 7>—"‘,,|_N (@] o
oo H=il * % ROM ADDRESSES ¥ % >>—— 03 PI-13 ol3
(E000 - F7FF) %% 5>>El=l8 03 p1-15 oN
03 Pr-t4 - Pt 3% LOCATION 03 %% 3> R g3 pioyy zQN 29
03 p1-1p Pleliyy - *ox >>E2L 03 pi-ig $O |5
03 p1-1g Pl= *% * % S>EL22 g3 p1-21
03 prg9 M= * % *x S>RI=24 g3 pyg3 (Y -
03 proag Pledlyy % * % >>PI=2E g3 p1-25
03 P24 Plldyy % * % —> B gy pygy )
03 pr-zs Pl=2iy * % N
03 Pz PRy > * % >3 g3 pr-a2 g2
‘ > SRR g5 proga
+5v Fl= > - 3P gy pygg o
+sy Pl > *% —5>P1=38 g3 pygp Wi b
03 Pi-to PLALy * % *% 5 >EAL 4 b1z Sk~
0wr-g Pl * * SPI=AS gy pyas 8 T W
i P T %% —3> P15 g3 p1se 20O
*% 35 FP1-41 g3 p1-4p ~Q9
03 P13y Pl * 89
03 pi-33 Plzddy % x X% >>H g3 pro7,pi-s g=-<
03 p1-35 Pl=dl g * % P10 g3 pysy wa
03 pr-3p Pl=dl oy * 2 W w
33 proat Pz * = g g
1 P14y Pl * ; 223
13 Plog "Lz .~ * % * +DATA BUS 2 NN T g <
03 P17 PLAL 3y % * oA BUS 28 SSho-g O3
+sv Py * % . +DATA BUS 25 REQJE . r=o
NI gy Py * % * +DATA 4 NuE TR N
oy Pl=20y) o * +DATA Bys 28 /5 . -
oy N30y % * oA bus 22 SSeggg =
D LTI . * +DATA BUS 2! 33 P2-61 .
4oy P20y * % * +DATA BUS 20 ECETETIN g
+8v ::—55—):55 > * % =
+8v: * % * - >-P2-39 ©
4oy P8l * x . ANTICIPATE READY _JZP2-37
4oy P1=82 5y *
+8V ::”6"’ * *
+8v = > * % )
» 48V Pl-68 * % ‘-
48V P —-67 -
4oy M85 * ¥
48y P70 * #
Pe-24 3
PR=RD ECT 22
P2- R [
onp 2=l 3)-FMODULE RAM SELECT 23
onp "= LECT 22
onp M=1L_3 5+ MODULE RAM SELECT
® * P2=403y+10 MHZ (]
* PRS2 MHZ .
PR=28 ) —START REFRESH + REFRESH CYCLE §%P2-30
PR~ -
o Pa4b o SHABORESS BUS 213 .
. M oA Bys 2'4 *
o P21 3 SYADORESS BUS 213 »
+ P2AD ) PAORESS Bus 2 * FOR MODULE
. M * 2! * LOGIC SEE
. P {+ADORESS Bus 210 . 90437700
- « nu ;Anmss aus 2% * -
o P2- + 8 M
+  P2-53 35 U *
. P2 +ADDR 28 M
o P2 3 SHADDRESS BUS 28 *
o P2-58 ) SeADDRESS Bus 24 *
»  P2:51 5 epnomess pus 2 *
« Pl 3 \PADORESS BUS 27 .
+  P2:3R 5 \PADORESS BUS ' *
o 280§ SPADORESS Bys 20 .
< . n-_gL) —MEMORY REQUEST N <
o P23 SSwRITE .
+ P2A4_SCMASTER RESET FROM PROC N
P2 -T T '
301-P1-24 P2=8 33 -8VOLTS DC
B01-p1-31 PI=73 3 y+I2VOLTS DC
* DENOTES BUSSED SIGNALS.
% DENOTES FOIL ON BACK PLANE, SIGNALS NOT USED ON MODULE . e 03
o3
] ) | o f | < '
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a | o o l <
&<t
~
PROCESSOR 8 &
LOCATION 0g ol 2
b
- 12_gp15 - O
o7 Pigg P=32 GATE A2t — +nun/wm:£ 53 :1 43 3 8
ap Pl= PROCESSOR BUS ENAB SINTE L {P1-67
06 P1-30 P—::mé)_—f+ T 5 15 IO N "
06 P1-28 2 4 ¥ ) WAIT 5 5P1-35 ZQ J2?
PI-88 3 -COMNON RESET D8FL 3 JP1-63 9O |8y
06 P1-49 P.l;in_»_-smmu_mn! +20 MHZ PI=28 oo pyg7 =
—POMER ON RESET PI-BS o1 piie o
07 Pi-gg PI=31 3y - INTERRUPT 7 -BUS FREE P30 o6 big 07 Pi-2
07 Pr-gt Pl=24yy = PT § -STACK S Spiss) E o
2 N
07 Pi-gp PLz2L 5 - INTERRUPT § o1 ~INTERNAL TIME OUT P19 g5 pi_50,07 P1-26 =g
07 Pi_gp PL=dd 5 - INTERRUPT 4 ~TINE OUT_ INTERRUPT S 3p1-51 §o
07 Pios P1=B8 35 - INTERRUPT 3
07 P1-54 PAzALyy - INTERRUPT 2 —CHANEL 7 STROBE _ < P1-68
o7 Pizsg Pl — INTERRUPT 1 —CHANNEL 6 STROBE Pi-
07 Pi-34 P1=i2yy - INTERRUPT 0 ~CHANNEL § STR Pi-g4
CHANNEL 4 STROBE | {P|-|
PI22 s -BUS REQUEST 7 ~CHANNEL 3 STROBE P1-57
P _ ~CHANNEL 2 STROBE PI-10. g pp-33 x
Pl- —-BUS REQUEST § —CHANNEL 1 STROBE P1-69 _ o
08 P2-33 o
P1-21 —BUS REQUEST 4 SCHANNEL 0 STROBE S SPI-58 g1 py 39 a
P1=20 35 -BUS REQUEST 3 w
10 P2-35 "= -BUS REQUEST 2 -BUS EMABLE 7y JPI-15 S
Pl= —BUS REQUEST 1 -BUS ENABLE § PI-11 @
BUS ENABLE 6 x.
PL=28 % -BUS REQUEST 0 - M&
-BUS ENABLE 4 3 \Pi-14
-BUS EMABLE 3 3 3PI-1)
. P2-13 -STEP -BUS ENABLE 2 S SPI-g g py g5
o P2=1455 -HOWD - Pl
-BUS ENABLE 0y SPI- -
v P2 -READY =
. P2 —ANTICIPATE READY . —O18 O WL o P2AD e
« M- -MASTER RESET TO PROCESSOR . —PROCESSOR ON BUS t P2-8 « e
b >-Fi-8
o P2o1535  -ENADLE CONTRDL PANEL STROBE X -SYNC ; P2-12 z
M BTG ETI S
* &on FETCH 3N P2-1E
« | o SINA 3 Spg
~ 7
HLIA 3 S p-29
O T
7
0 - N
&903 55y P2-6
NON_STANDARD ABREVIATIONS * 12 WL o o P2-22
) * WASTER RESET FRON PROCESSOR .. ppay
INTE - INTERRUPT ENABLE >
DBFL - DATA BUS FLOW FOR MODULE LOGIC SEE * Fum M -MEMORY REQUEST o+ P2-41
- HARDWARE MAINTENANCE 4 ro 4 -1’0 STROBE ~
WLDA - HOLD ACKNOWLEDGE DWARE MAINTENAN Fy P42«
INTA — INTERRUPT ACKNOWLEDGE « | o1 WRITE S paag
HLTA — HALT ACKNOWLEDGE * 01 -CONTROL PANEL STROBE oy 2-10
- _
* 5 3 P2-11 =«
. a4 35p2g
* 1K) 3 P2-18 &
. EITIICETETI
* .11 3 P2-21 &
. +ADORESS BUS 2'5 . P4y
. +ADDRESS BUS 2'4 S Pp4g
. +ADORESS aus 2'3 S p2-a1
. +ADORESS BUS 212 \Serap
. +ADDRESS BUS 211 ST
* +ADomess Bus 2'0 T ppsp
| 7
« +ADDRESS Bus 2% SR TN
A Y
: o s T |
* h S *
. +ADDRESS 8US 215*(: P2-54
. +ADORESS BUS 25 35 Mg
7
. +ADDRESS Bus 24 3> PL-56 o
7
M +ADDR 3 MR
. +ADDRESS BUS 22 CU/ETIN
. +ADDRESS BuS 2' 3-P2-58 &
* +ADDRESS BUS ZU > P2-60 «
. +DATA BUS 21 >—C . P2-61
. «ATA BUS 28 >— T pppn
3 -ti-8
. +DATA PUS 29 >— 33 L2o8
>
" +DATA Bus 24 >——<A} PG4 .
. +DATA BUS 23 >—<j; F2-B5 »
7
. +0ATA BUS 22 >—< >FLEE
‘ 2 7
* +0ATA BUs 2! >—< 352281«
* DENDTES BUSSED SIGNALS . «oata bus 20 >——< S pogp = 06
CROSS
REF NO 06
Q | 1) f @ | <

62953000 B
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a | o 0 1 <
i<
Lo «©
sTIC ANk
LOCATION 07 o0 K
o =
02 p1-3 Pl=dyy  *PANEL 7:. _::IE::U:: 7 :1—59 0 p1-al Q '6
02 P1-30 F’—5—»;""—‘ 1 -INTERRUPT § 5w PI-61 g py_g4 Qo
02 pr-3a PL=B 3% +PANEL 25 ~INTERRUPT 5 {\P1-56 g pi_o3 EZa V] P}
4 _ _ o Ou
02 P37 PLBS S5 PANEL 2 INTERRUPT 4 3\ PI-68. g py-33 5(0 2t
02 P14 Pz sPANEL 23 - INTERRUPT PI-52 g6 P1-55
_ 2 —INT -
02 p1-50 Pl=lyy +PANEL INTERRUPT 2 SSPI-54 g py_gy PEY
02 P1-ss PL=Af 3% +PANEL 2! -INTERRUPT | SSPI-60 g pj.5
02 P1-58 PL=B1 3y +PANEL 2 - INTERRUPT SR8 gg pisy £g
w O
P1-60 —INTERRUPT 7 X T g P18 02 Pi-34 § o)
Pi=2 3% -INTERRUPT § *AUC G NPI-29
P — INTERRUPT +AUX P1-35
ety o MNP 5 SPI-35.
PL-513y  -INTERRUPT 4 A4 5\ PI3T
RI=EIYS - (NTERRUPT 3 +A SPI=4S 10 P1-37
0 py-g5 Bl=dl 3y INTERRU UE 1-39
X0 o SPI-44
Rl=ilyy  -EXT INT #2 XD y\PI-B gy p1g (5
RI=205y -EXT INT 43 =
Rl-18y% -EXT INT #4 Fon =SELECTABLE FREQT o \PI-10 ;
o =SELECTABLE FREQ IT 3 \P1-2) 08 PI-10
02 P17 Pl=24y +EXECUTE SWITCH N.0.
02 Pi-go Pl=2! +EXECUTE SWITCH N.C. OATA 2T LED 3y PI-38 g pypy
ATA 25 L0 S SPI40 g gy
03 P1-g3 P1-30 - PARITY_ERROR +DATA 25 LED 35P1-38 02 pi-2s
4 +DATA 24 LED P31 gg progp
PI-13yy  -DISABLE JUNP +0ATA 2% LED S>PI=Al 02 p1odz
2 - -
06 P1-30 _Lu_»_m_m: SDAIAZLLED 3 5PIdl 02 Pi-4g =
" +OATA 2 LED - $SPI42 02 pi-5y =
ge.p1-g5 NR/AUTOL 0AD +ATA 2% 1D <lp ‘ =
02 P15 Pz = - LED 3 NPI-41 02 PI-53 =
06 Pl-49 '1-1 ; :: _“L‘I T +1200 HZ (75 BAWD) o< P1-23 3
-’ + -, . z
v ek e +2400 HZ (150 BAUD P1-9 o 3
07 P1-23 P1=Z3 35 TIMER CLOCK HL (150 BAUD) 4 FP1-8 0 p1-g
—+4800 HI (300 BAUD) 3 \P1-12 08 PI-12
P2-33, -CHAN 0 STROBE +9600 HZ (§00 BAUD PI-11 08 Pi-{1
08 P1-58 3 3600 MZ (500 BAUD) o Pl-1L
p2- + 12 +19,200 KL (1200 BAUD) SSPI-15 g pi-15
P=10yy  +MODULE SELECT 2? +39,400 HZ A SPI=16 08 PI-18
PI-1335  +MODULE SELECT. 2! +18,800 HZ (4800 BAVD) S SPi-13 08 PI-13
n-145 sm 120 +153,600 HZ (9600 BAUD) P14 08 PI-14
+PARITY ERROR LED s P1=22 02 P1-41
. PR +ADDRESS BUS 24 . —GATE A”—-A“"‘} P1-26 06 P1-32
7
. pz-“a 3 +ADDRESS BUS 2 . —(POMR+AUTOLOAD) 3 P1-74 10 P1-62
+ P23 *ADORESS BUS s 2! "
* P FMWLI *
240 . -MR TO PROCESSOR . . P2-38
FOR MODULE LOGIC SEE 7
HARDWARE MAINTENANCE
o P2dlyy  CNTL * MANUAL 62961100  * ANTICIPATE READY o P2-37
» P2-; = *
+ P24153 -MENORY REQUEST R M +ADDRE S 1% SP2-45
. P2 + R N +ADDRESS BUS 214 >yP-4E
»  Paz4d 5 MASTER RESET FROM PROC N N +ADDRESS BUS 2'3 7\) P24l x
. 17 2%,
o B335 W . . MORESS BUS 212 S TPoap o
. SOATA BUS 2 >—< o Pp-gi 4
P2-29 -TEST RESET I § +DATA BUs 28 >— T SCCETI.
P2-. ~TEST RESET 2 N +0ATA BUS 25 >—C :Pz 63«
P2-25 35 -TEST RESET 3 . +DATA BUS 24 >— T <SSP
¥ +DATA > b2 55 N
* +DATA BUS 21 — S5PL86
" +DATA BUS 2! >— 3yP281
X +DATA BUS 20 >—C {Up2gp
-7
NON_STANDARD ABREV AT |ONS
EXT INT - EXTERNAL .INTERRUPT
MR - WASTER RESET
POMR - PONER ON MASTER RESET
AUX — AUXILIARY
* DENOTES BUSSED §1GNAL
LoC o7
CROSS
REF 07
<) | 1) f ) | <

5-28
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62953000 B

a 3) v 1 <
& <
LO o
ASYNC 1 /F-2 ol ;
LOCATION 08 @
- ) o
1" AUBA—SIPﬁ—) “OATA RS () T OATARS (A) oy o P1-38 4y agga-3 ol2
(09 P1-56) L (09 P1-57) N
1" AuaA-ss”ﬁ_) +DSR RS (A) WIRRAS () 5y P14 pgaas ?, Afz9
(08 P1-63) T-— (09 P1-58) H N B
' AbBAs3 153 +CTS RS (A) RIS RS (A) PI-42
08A-53 j—) > 11 A0BA-42
! (o8 P1-64) L_ (08 P1-88) ()
11 ADBA-52 ﬁ_) +RING IND RS (A) +2ND RTS RS (A) NN P
(08 P1-61) XNT DATA TTL (A N g &
-l +, - =
11 ADBA-48 *C ON RS (A) ) NLIE N
(09 F1-83) -0TR TTL (M) 35 it gw
R RIS TTL (A P1-46 -
11 A0BA-70 PL-10 +2ND CON RS (A) ) 3 )48
Pi-48 DATA TTL (A) O 15 ~XNT_DATA (A) 3Pl g pygg
TR DATA TIL (A) *OTR (M) 3> g by
28y 5 _
P1-57 ~DSR TTL (A) —on +RTS (A) w\ P1-23
& >>8 g7 p1oay
_ :I‘- 8 €IS TTL (A) -Rey u;;c (:) Sy Plal gy py_p CI\J
- - +| -
T RING_IND TTL (A) » e (‘) >y-21=20 g p1gs w
PI-4 ~CON TTL (A) &9 M)y P18 gy prgy S
11 ADBA-53 P1-63 -DATA RS (B) “XNT DATA RS (B) 3>EL=12 1y apar-32 4
11.A08A-67 PL= +OSR RS (B) +TR RS (B) 3>-P1=30 11 AgeA-30 >
11 AosA-g5 PI=5 +01 RS (B) RISRS B)  \NPI2E ) ygggg 0
11 AOBA-64 Pl +RING IND RS (B) +2ND RTS RS (B) GUIE TR <
11 Aoga-gy P16ty +CONRS (B)
11 AOBA-g9 Pl= < +IND_CON RS (B) +XNT DATA TTL (B) N P1-29
> OTR TIL (B) \:: PI-27
N PL-80 +DATA TTL (B) -RTS TTL (B) ﬁ\: P1-21
PL=3l -DATA TTL (B) ’ -
P1-88., O -DSR TTL (B) —Ol1 ~XMT_DATA (B) 3yPl=3 =
P1-88 | IS TIL (B) TR (8) 7\: P1-35 S
PI-27 RING [N TTL (B) o1 +RTS (8) - ISQEY g
P50 —CON_TTL (8) -RCY DATA (8) ¢ SP1-28 z
+CON (B) 35PI=22 o
07 P14 Plldy 8800 BAUD Fama +CTS (8) SCTET
07 pioty PLzidyS 4800 BAUD
Pi-18 —O R
01 P1-18 ——> 2400_RaD famSl] +12V NNE
|07 piis PLetay 1200 4D L_5ps
07 P1-11 PL=L 600 DAUD —O8 v ECCEN
g PI=12 300 BAUD Pi-
07 P1-12 ER
o1 g M 150 BAVD
= > FOR MODUAL LOGIC SEE
07 pi-27 Plllys VAR FREQ 1|1 HARDWARE MAINTENANCE —INTERRUPT | 35125 g7 prgg
MANUAL 62960300
o8 P1ogg P33y CHAN | STROBE -ANTICIPATE READY IR E
« P2-43 “WRITE DATA BUS 2