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CAUTION
Important Instructions

The Internal PLATO-Communications-Network Modem has been approved
by the Federal Communications Commission (FCC) as not being
harmful to the telephone network when connected directly to the
telephone lines. In order to fully comply with Part 68, FCC
Docket 19528, the following should be read carefully and

followed completely where applicable:

e The FCC rules require that all direct connections to the
telephone lines be made through standard plugs and
jacks. These are the type that are supplied with
40003-22/23 Terminals having internal modems. No connec-
tion can be made to party lines or coin lines. Prior to
connecting the device to the lines, you must inform the
local telephone company of the installation required.
You must also:

- Call the local telephone company and inform them that
you have an FCC registered device which you wish to
connect to their lines. Give them the 14-digit FCC
Registration Number and Ringer Equivalence Number,
both of which are on the label located on the back of
the terminal.

- Inform the telephone company of the jack (connector)
required for the device. Recently installed tele-
phones are provided with the required jack.

e After the telephone company has installed the required
jack, connect the terminal in the manner described in
this manual.

@ All repairs must be made as described in this manual.

e If it appears that the terminal is malfunctioning, it
should be disconnected from the telephone line until it
can be determined whether the equipment or the telephone
line is at fault. If the equipment needs repair, it
should not be reconnected until such repairs are made.



e The terminal has been designed to prevent harm to the
public network. 1If, in the case of malfunction, out of
limit parameters are noted by your telephone company,
service may be temporarily discontinued.

e The telephone company may make changes in its communica-
tion facilities, equipment, operations, or procedures,
when such action is required in the operation of its
business and is not inconsistent with the Rules and
Regulations of the FCC. If such changes render any cus-
tomer's terminal equipment incompatible with telephone
communication facilities, or require that terminal equip-
ment be modified, or otherwise materially affect its use
or performance, adequate notice will be given to allow
you an opportunity to maintain uninterrupted service.

Service Requirements

In the event of equipment malfunction, check with your Control
Data Corporation Sales Representative on the type of service
warranty you have. Under FCC Rules, Part 68, users are not
authorized to maintain their own terminals. Terminals must be
maintained by Control Data maintenance personnel.

Faulty terminals should be reported to the nearest Control Data
Service Center.



HOTLINE

800-328-9114

612-482-2006 (MINNESOTA)
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

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

If that number and all of the numbers underneath

EQUIPMENT TYPE SERIES WITH FCO'S COMMENTS
CC629-A 01 14422
02 14422
03
CC629-B 0l 14422
02 14422
03
XA244-A 01
XA243-A 01
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EQUIPMENT TYPE | SERIES | WITH FCO’S COMMENTS
XA247-B 01
XA281-A 01
YA254—A 01
MF401-J 01
MF402-J 01
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PREFACE

This manual contains information for the on-site and support
maintenance of the CDC® 40003-22/23 Information Systems

Terminal III.

relation is as follows:

Product
Number

40003-22

40003-23

Equipment
Number

|7 CcC629-A
-1

| __XA244-A

|7 CC629-B
|
-1 XA244-A
|
|

YA254-A

Product and associated equipment number cor-

Description

60-Hz Model Terminal

Touchpanel

50-Hz Model Terminal
Touchpanel

Modem Cable, Part No. 61406110

In addition, the following options may be added to the terminal:

Product
Number

40003-200
40003-201

40003-220

799-11

The information

Section
Section
Section
Section
Section
Section
Section

SNSouidds Wi
|
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Equipment

Number

XA243-A

XA247-B

XA281-A

YA254-A

Description

16K Random-Access
Memory (RAM) Expansion

Internal Modem for PLATO
Network Communications

Read-Only Memory (ROM)

Expansion with Timeshare
Program

Modem Cable, Part No. 61406110

in this manual is divided into seven sections:

General Description

Operation

Installation and Checkout

Theory of Operation

Diagrams
Maintenance
Parts Data

vii



Manuals providing additional information on the terminal and
related devices include:

Publication
Title Number

40003-22/23 Information Systems Terminal III

Operator's Guide 62940006
PLATO User's Guide 97405900
Tutorial Access Service IST III Terminal

User's Guide 84001740
40003-208/209 Graphic Printers Operator's Guide/

Reference Manual 62949200
CL607-A/B Graphic Printer and XA262-A Printer

Interface Hardware Maintenance Manual 62949900
40003-203/204/205/206 PLATO Flexible Disk

Subsystem and 40003-200 16K RAM Expansion

Hardware Maintenance Manual 62949100
PLATO Flexible Disk Subsystem

Hardware Operator's Guide 62940005
CN701-A Acoustic Coupler Special Purpose Manual 62945100

All manuals may be ordered from:

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

This section describes the functions, major assemblies, external
interfaces, and equipment specifications of the terminal, as
well as its I/O cable, grounding, and tool requirements.

FUNCTIONS

The terminal is a controlware-driven, graphic/alphanumeric dis-
play device that can operate in either the CDC® Dpata Services
Network or the CDC® PLATO Education Network.* 1In addition,
timeshare-mode controlware available from the Data Services
network gives the terminal the capability to operate in other
networks that use ASCII coded communications.** This can also
be accomplished without accessing the Data Services network if
the terminal is configured with a local controlware source (a
flexible disk drive or additional ROM/EROM containing resident
controlware).

Controlware instructions establish all functional characteris-
tics of the terminal. The terminal automatically loads these
instructions following a power on. This occurs after the load
source has been selected, and if applicable, after network
communications has been established. Depending on the setting
of switches on the terminal, the load source may either be
selected automatically or be selected manually through keyboard
or touchpanel entries. The possible load sources are:

® PLATO host computer - downline loads PLATO network
controlware.

® Data Services host computer - downline loads an ASCII
version of PLATO controlware, controlware for graphics
mode, and controlware for timeshare mode.

e Flexible disk - loads directly from an associated
flexible disk drive.***

® Internal ROM/EROM - loads from optional ROM/EROM within
the terminal.

*PLATO is an acronym for Programmed Logic for Automated
Teaching Operations.

**ASCII is an abbreviation of American Standard Code for Infor-
mation Interchange, which is the type of coding used by the
Data Services network.

***I,oading from flexible disk requires 16K of additional RAM in
terminal.
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The following paragraphs describe the basic online characteris-
tics of the terminal as it operates in the PLATO or Data
Services network.

ONLINE CHARACTERISTICS IN PLATO NETWORK

When online with the PLATO network (figure 1-1), the terminal
functions as a standard PLATO terminal with the following
characteristics:

® Sends keyboard and touchpanel input to the host computer
for interpretation before data returns for display

e Displays data from the host computer in page fashion
® Uses a screen format of 32 lines by 64 characters per line
® Upon operator request, transfers screen contents to an

associated graphics printer for copying or sends data to
or inputs data from an associated flexible disk drive.

PLATO HOST TERMINAL
COMPUTER
~—T——= OPTIONAL INTERNAL MODEM
PLATO | ASCII/PLATO
SITE e — 1 — — —m COMMUNICATIONS
CONTROLLER INTERFACE
FLEXIBLE. PARALLEL
SRIvE * INTERFACE
, SERIAL
GRAPHIC INTERFACE
PRINTER™

FOR FUTURE SUPPORTED
SERIAL-COMMUNICATION
DEVICE '

*AVAILABLE PERIPHERALS SUPPORTED IN APPLICATION 03916~|

‘Figure 1-1. Terminal Configured in PLATO Network
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ONLINE CHARACTERISTICS IN DATA SERVICES NETWORK

When online with the Data Services network (figure 1-2), the
terminal can operate in any of the following modes:

PLATO mode - functionally the same as if online with the
PLATO network

Timeshare mode - simulates the operation of Teletype
equipment. Once the controlware is loaded, the terminal
can be put online with a different ASCII network that has
compatible operation. Basic characteristics are:

Switch selection determines if keyboard input is dis-
played when returned by the host computer or displayed
simultaneously as it is transmitted (the latter is
applicable when mode is run on Data Services network)

Switch selection determines whether parity generation/
checking is even, odd, or none (even parity is appli-
cable when mode is run on Data Services network)

Alphanumeric data appears in scroll fashion in a
34-1ine by 85-character-per-line format

An associated graphics printer can print the data
received by the terminal or copy screen contents

Touchpanel entries and use of a flexible disk drive
are not supported

TERMINAL
DATA ASCII/PLATO
SERVICES COMMUNICATIONS
NETWORK INTERFACE
FLEXIBLE PARALLEL
DISK
ORIVE * INTERFACE
GRAPHIC | SERIAL
PRINTER** 1 INTERFACE
FOR FUTURE SUPPORTED
SERIAL-COMMUNICATION
DEVICE
*ONLY SUPPORTED IN PLATO MODE ' 'SUPPORTED IN ALL MODES 03916

Figure 1-2. Terminal Configured in Data Services Network
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® Graphics mode - simulates the composite operation of
Tektronix 4010 and 4014 Graphic Terminals. Basic
characteristics are:

- Graphics are composed using the touchpanel for course
positioning and the keyboard for fine positioning

- Supports a graphics printer and has the switch-
selectable features described for timeshare mode

- Alphanumeric data appears in page fashion in a 34-line
by 85-character-per-line format

MAJOR ASSEMBLIES

The following paragraphs describe the major assemblies of the
terminal (figure 1-3). This includes the display monitor,
operator panel, touchpanel, keyboard, enclosure, controller
board, video board, optional modem/DAA board (PLATO network use
only), and the power supply.

DISPLAY MONITOR

The display monitor is a noncomposite video unit that receives
vertical and horizontal sync pulses to deflect an electron beam
in the cathode-ray tube (crt). The video signal received is
used to unblank (illuminate) the crt at proper times to present
data on the screen. The unit consists of a circuit board, yoke,
flyback transformer, high-voltage rectifier, and a crt.

The active display area consists of a 512 by 512 matrix that is
refreshed in an noninterlaced mode. These 262,144 matrix ele-
ments are individually programmable (illuminated or black). The
active display area is approximately 216 mm by 216 mm (8.5 in by
8.5 in).

OPERATOR PANEL

This panel, located to the right of the screen, contains all the
external indicators and controls, except the ON/OFF circuit
breaker. These indicators and controls are described in Opera-
tion, section 2.
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Figure 1-3. Terminal

TOUCHPANEL

The touchpanel forms a 16 by 16 matrix of 13 mm by 13 mm (0.5 in
by 0.5 in) square touch-sensitive areas, overlaid on the display
screen. In modes supporting touchpanel input, pressure applied
to the touchpanel surface interrupts an X/Y scanning mechanism.
When a touch is detected, the terminal captures the intersecting
X/Y coordinates for processing and produces an audible tone.

KEYBOARD

The terminal keyboard provides for operator entry of data and
control codes. When a key is pressed, an 8-bit code is
generated at the controller board of the terminal. In most
cases, the input goes to the central computer for interpretation
before data returns to the terminal for display.
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ENCLOSURE

The terminal is housed in a four-part enclosure that consists of
a base, hood, bezel/keyboard cover, and display/touchpanel mask.

All components, except the touchpanel, BRIGHTNESS control, and
operator panel, fasten to the base. The removable hood gives
access to all the modules of the terminal, except the keyboard,
touchpanel, and operator panel.

CONTROLLER BOARD

The controller board performs the control functions and process-
ing required in input/output operations. Input/output opera-
tions include communications with the connected network,
communications with attached peripherals, touchpanel and key-
board entries, and read/write transfers with memory on the video
board. Examples of control functions are:

Instruction decoding and execution
Communications formatting

Interrupt recognition and processing

Timing generation for serial/parallel-communication
interfaces

VIDEO BOARD
The video board provides timing and memory to support the con-
troller board and the display monitor. Features include:

® 32K 8-bit words of RAM for display refresh

e 16K 8-bit words of RAM for loading controlware programs

e Provision for 16K more RAM for additional loading storage*

*Supporting circuitry for memory expansion is already on the
board, including sockets where the memory chips are inserted.
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® 4K 8-bit words of ROM/EROM that contains a resident
diagnostic and loader firmware program

® Provision for up to 16K more ROM/EROM (in 4K increments)
for additional resident programs*

e Timing generation for the display, memory, and the con-
troller board

e Composite video output for external devices

OPTIONAL MODEM/DAA BOARD (PLATO NETWORK USE ONLY)

The optional modem/DAA (data-access arrangement) board is a FSK
(frequency-shift-keyed), asynchronous internal modem for
communicating with a PLATO site controller via a dial-up
telephone line. Features include:

® Switch controlled connection with telephone line to
facilitate use of a telephone plugged into the PHONE jack
at back of terminal

® Full-duplex operation using frequency multiplexing on a
two-wire, unconditioned telephone line

® Primary (receive) channel 1300-Hz mark, 2100-Hz space
® Secondary (transmit) channel 390-Hz mark, 490-Hz space
® Receive data rate up to 1200 bps

® Transmit data rate up to 150 bps

e Line impedance of 600 ohms

® Transmitéer output level of -9 dBm (+0, -4 4Bm)

® Receiver input level of -10 dBm to -43 dBm

*Supporting circuitry for memory expansion is already on the
board, including sockets where the memory chips are inserted.
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POWER SUPPLY

The power supply operates with 120-V ac, 50/60-Hz input, which
meets domestic requirements. In international units, a stepdown
transformer is included to allow use of the same power supply.
Regulated output voltages are:

+55 volts

+12 volts

~12 volts

+5 volts

-5 volts

EXTERNAL INTERFACES

The following paragraphs describe the external interfaces of the
terminal. The interface connectors (figure 1-4) are on the
lower-rear panel of the terminal and are labeled PHONE, LINE,
VIDEO OUT, SERIAL, ASCII/PLATO COMM, and PARALLEL. The PHONE
and LINE telephone jacks are only on units that have the inter-
nal modem/DAA board installed.

ASCII/PLATO }
PHONE COMM PARALLEL SERIAL
TELEPHONE JACK CONNECTOR CONNECTOR CONNECTOR
[O \ / C
\ 36 > > C

LINE
TELEPHONE
JACK \ )| [T T T i J
VIDEO OUT \POWER

CONNECTOR CORD
03331-7

Figure 1-4. External Interface Connectors

PHONE/LINE

These telephone jacks connect to the site telephone equipment
when terminal communications are with the PLATO network through
the internal modem. The connection of the telephone line to the
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LINE jack can either be direct via the telephone wall jack or
indirect via a CDC CN701-A Acoustic Coupler. When the
connection is direct, the site telephone is plugged into the
PHONE jack.

Use of the plugged-in telephone is enabled through the TALK/DATA
switch on the terminal. The switch internally disconnects the
telephone line from the modem and connects the line with the
telephone. This also occurs automatically when the terminal is
powered off.

VIDEO OUuT

The VIDEO OUT connector provides a composite video signal of the
contents of the screen that meets the RS-170 standard.* This
output can either drive a video hardcopy unit or a special
monitor. Maximum length of the coaxial cable used in the
connection is 150 m (500 ft).**

SERIAL

This connector allows the terminal to interface with a serial-
communication device. Characteristics are:

® Asynchronous, full-duplex operation with voltage signals
that meet RS-232-C/CCITT V.24 and V.28 standards***:

- Receiver levels of -25.0 V to +0.8 V equals mark or
off; +2.0 V to +25.0 V equals space or on

- Transmitter levels of -12.0 V to -3.0 V equals mark or
off; +3.0 V to +12.0 V equals space or on

e Controlware-selectable word length, parity, and stop bits
(figure 1-5 shows word format)

® Controlware-selectable receive/transmit rates of 37.5,
75, 150, 300, 600, 1200, 2400, 4800, 9600, or 19 200 bps

*RS-170 is the Electronic Industries Association standard for
electrical performance of monochrome television studio
facilities.

**Maximum length is dependent on cable characteristics, signal
termination, and receiver design.

***RS-232-C is the Electronic Industries Association standard for
signal interchange between data terminal equipment and data
communication equipment. CCITT V.24 and V.28 are comparable
European standards.
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_————t -

|®

©|©

fo——————1 cHARACTER

@ | START BIT (SPACE OR HIGH)
5,6,7, OR 8 DATA BITS (1= MARK OR LOW, 0= SPACE OR HIGH)
(©) 1 0R NO PARITY BIT (EVEN OR 200)

(@) 1,1.5, OR 2 STOP BITS (MARK OR LOW)

B I I,

Figure 1-5. Serial Word Format

~—— — —SPACE

———=— MARK

Maximum length of the cable used in the serial interface is 15 m

(50 ft).

10

TABLE 1-1.

Table 1-1 gives the pin assignments.

SERIAL CONNECTOR PIN ASSIGNMENTS

PIN NUMBER¥*

SIGNAL

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

RJ3-1
RJI3-2
RJ3-3

RJI3-4

RJI3-7
RJ3-8

RJ3-20

— —— — — — —— — — — — — —— — — — — — —— — co— — a—

Safety Ground
Transmit Data
Receive Data
Request to Send
Clear to Send
Data Set Ready
Signal Ground

Carrier Detect

Data Terminal Ready

*Connector has 25 pins and unlisted pins

are not used (open).

— — - s s et s e st e s St s e, iy s et ety e et e, et st ety o et
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ASCII/PLATO COMM (COMMUNICATIONS)

When the internal modem is not used, this interface conducts the
network communications for the terminal. This can be either
with an ASCII communications network such as the Data Services
network or with the PLATO network. Communications compatibility
with site facilities and either type network is established
through switch settings on the terminal. Communication
facilities accommodated are:

® RS-232-C/CCITT V.24 and V.28 compatible signals for
interfacing with an external modem. The cable connecting
the modem can be up to 15 m (50 ft) long.

® Current-based signals for interfacing with communications
equipment that use long-line communications. This signal
interchange occurs through an optically-coupled receiver
and a transmitter that has an output level of 24 mA
minimum to 55 mA maximum. For data rates not exceeding
1200 bps, the cable for the connection can be up to
3048 m (10 000 ft) long.

Table 1-2 lists the pin assignments and the following paragraphs
describe the characteristics of the interface with each type of
network.

Characteristics with an ASCII Network

With an ASCII network, the characteristics of the ASCII/PLATO
COMM interface are:

® Asynchronous, full-duplex operation

® Switch-selectable receive/transmit rates that are in
effect except when reselected by controlware. Selection
includes rates of 75/75, 150/150, 300/300, 600/600,
1200/75, 1200/1200, or 2400/2400 bps. In addition,
switches can be set so rates are determined by external
receive/transmit clocks.

® Controlware-selectable receive rate and transmit rate
with separate selections of 75, 150, 300, 600, 1200,
2400, 4800, 9600, or 19 200 bps. In addition,
controlware can select rates provided by external
receive/transmit clocks.

e Automatic formatting of communications as follows, except
when reselected by controlware:

- One start bit

- Seven data bits that are ASCII encoded
- One parity bit

- One stop bit
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1. Primary/secondary

3. With PLATO network,
is switch selectable.

6. Unique to long-line communications.

channel is switch selectable.

4. With ASCII network, use of an external transmit/
receive clock is switch or controlware selectable.

2. Request to Send signal of selected channel is governed
by resident loader program during controlware loading,
then by controlware.

internal/external transmit clock

5. Switch selectable - either constantly on or usually
on and governed by resident loader program during
controlware loading, then by controlware.

7. With a modem, these signals must be on for terminal

TABLE 1-2. ASCII/PLATO COMM CONNECTOR PIN ASSIGNMENTS
| I |
| PIN NUMBER | SIGNAL | NOTES
| | |
| | |
| RJ1-1 | Protective Ground |
| RJ1-2 | Primary Channel Transmit Data | 1, 3, and 4
| RJ1-3 | Primary Channel Receive Data | 4
| RJ1-4 | Primary Channel Request to Send | 1 and 2
| RJ1-5 | Primary Channel Clear to Send | 1
| RJ1-6 | Data Set Ready | 7
| RJ1-7 | Signal Ground |
| RJ1-8 | Primary Channel Carrier Detect I 7
| RJ1-9 | Not used | Open
| RJ1-10 | Not used | Open
| RJ1-11 | Not used | Open
| RJ1-12 | Not used | Open
| RJ1-13 | Secondary Channel Clear to Send | 1
| RJ1-14 | Secondary Channel Transmit Data | 1, 3, and 4
| RJ1-15 | Transmit Clock | 3 and 4
| RJ1-16 | Not used | Open
| RJ1-17 | Receive Clock | 4
| RJ1-18 | Not used | Open
| RJ1-19 | Secondary Channel Request to Send| 1 and 2
| RJ1-20 | Data Terminal Ready | 5
| RJ1-21 | Long Line Transmit | 6
| RJ1-22 | Long Line Transmit Return | 6
| RJ1-23 | Long Line Receive | 6
| RJ1-24 | Long Line Receive Return | 6
‘ RJ1-25 | Not used | Open
|
| Notes:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|

to receive.

[
I
=
N
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® Controlware-selectable formatting of communications in
words of:

- One start bit

- Seven data bits plus a parity bit or eight data bits
and no parity

- One stop bit

e Automatic selection of even parity except when reselected
by controlware (even, odd, or none) or when in timeshare
or graphics mode where even, odd, or no parity is switch
selectable

Characteristics wigh PLATO Netwogg

With the PLATO network, the characteristics of the ASCII/PLATO
COMM interface are:

® Asynchronous, full-duplex operation with an automatic
receive rate of 1200 bps

® Switch-selectable transmit rate of 75, 120, or 1200 bps
or a rate provided by an external transmit clock

® Automatic selection of even parity

e Automatic formatting of communications in unique PLATO
network format:

- Receive words of 21 bits (figure 1-6)
- Transmit words of 13 bits (figure 1-7)

A
3 R
A A
R T
T Y o SPACE ORI*
-~ MARK OR 0*
!‘ 19 DATA BITS J
| WORD = 21 BITS
*NONCONVENTIONAL BIT POLARITY 03336-4

Figure 1-6. Receive Word Format in PLATO Network
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A

s

T R s

A I T

R T 3

T Y — — - SPACE oroO™
— - - — MARK OR 1 *

10 DATA BITS ———
| WORD= I3BITS NEXT—

*CONVENTIONAL BIT POLARITY 03336-4

Figure 1-7. Transmit Word Format in PLATO Network

PARALLEL

The PARALLEL connector provides the capability of connecting up
to eight peripheral devices to the terminal in daisy-chain
fashion. Characteristics include:

e Parallel 8-bit data transfers that are initiated by the
terminal

® Maximum cable length in daisy chain (including internal
cabling) of 7.6 m (25 ft)*

® TTL (transistor-transistor logic) compatible signal
levels, defined as follows:

Terminal output

Data Lines Others
+2.0 V < High < +5.25 V +2.4 < High < +5.25 V
+0.0 V'z Low X +0.5V +0.0 X Low X +0.4 V
Terminal input
Data Lines Others
+2.0 V < High < +5.25 V  +2.4 V < High < +5.25 V

Table 1-3 gives the pin assignments.

*Last device in daisy chain must have terminator (part number
15632316) . '
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TABLE 1-

3. PARALLEL CONNECTOR PIN ASSIGNMENTS

Note: Pins

RJ2-1, -14, -19, -20, and -25 are grounded.

Pin RJ2-13 is open.

: PIN NUMBER { SIGNAL { ACTIVE LEVEL { IN/OUT
| 'f 'r 'r

| RJ2-15 | Data Line 0 | High | Both
% RJ2-16 } Data Line 1 : High } Both
‘ RJ2-17 : Data Line 2 : High ‘ Both
: RJ2-18 } Data Line 3 % High ‘ Both
: RJ2-21 % Data Line 4 : High ‘ Both
: RJ2-22 ‘ Data Line 5 { High ‘ Both
{ RJ2-23 % Data Line 6 ‘ High 1 Both
: RJ2-24 : Data Line 7 : High ‘ Both
: RJ2-2 } Address Line 0 % High = Out
: - RJ2-3 = Address Line 1 : High ‘ Out
: RJ2-4 } Address Line 2 = High ‘ Out
: RJ2-5 ‘ Address Line 3 : High } Out
: RJ2-6 ‘ Address Line 4 ‘ High ‘ Out
: RJ2-7 = Address Line 5 % High % Out
= RJ2-8 ‘ External Write ‘ Low { Out
: RJ2-9 ‘ External Output ‘ Low = Out
{ RJ2-10 } External Read = Low l Out
= RJ2-11 = External Ready } High ‘ In

{ RJ2-12 = Interrupt % Low : In

| | | |

|

|

|

I
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EQUIPMENT SPECIFICATIONS

The following paragraphs describe the physical, electrical, and

environmental specifications for the terminal.

PHYSICAL SPECIFICATIONS
The terminal has the following dimensions and weights:

Width: 400 mm (15.75 in)
Height: 419 mm (16.5 in)
Depth: 603 mm (23.75 in)
Weight: 18.2 kg, (40 1b) 60 Hz
21.8 kg, (48 1b) 50 Hz

ELECTRICAL SPECIFICATIONS

The electrical power requirements for the domestic terminal, are
listed below. The electrical power requirements for the inter-
national unit, are listed within parentheses in the cases where

they differ from the domestic unit.

Voltage: 120 V ac (220 to 240 V ac)
Phase: Single

Frequency: 60 Hz (50 Hz)

Current: 1.4 A (0.7 A)

Power Consumption: 0.154 kVA

ENVIRONMENTAL SPECIFICATIONS

The environmental requirements of the terminal are:

Operating Temperature: 10°C to 35°C (50°F to 95°F)

Storage Temperature: -40°C to 70°C (-40°F to 158°F)

Maximum Temperature Gradient: 10°C/h (18°F/h)

Operating Relative Humidity: 10% to 90% (no condensation)
Storage Relative Humidity: 0% to 100% (no condensation)

Humidity Gradient: 10%/h

Maximum Operating Altitude: 3000 m (9850 ft)
Heat Dissipation: 440 Btu/h (129 W)

Cooling: natural convection
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I/0 CABLE, GROUNDING, AND TOOL REQUIREMENTS

The following paragraphs describe the I/O cables, grounding, and
tools that are required by the terminal.

I/0 CABLES

Table 1-4 supplies a detailed breakdown of the I/0 cables used
with the terminal.

GROUNDING

No special grounding requirements are necessary for the termi-
nal. A safety ground is provided through the three-prong ac
power plug when connected to a properly grounded site outlet.

TOOLS

Metric hand tools (wrenches, sockets, etc.) are required in the

support of the

terminal.

TERMINAL I/O CABLES

NOTES

|

CABLE | CONNECTS BETWEEN |IMAX PERMIS- |

PART NO. | LENGTH | I/O CONNECTOR | EQUIPMENT | SIBLE LENGTH|
| | - | | |

| | | | |

51917907 | 4.3 m | LINE | Telephone wall | N/A |
| (14 ££) | | jack | |

| | | | |

51917911 | 4.3 m | LINE | Telephone wall | N/A |
| (14 £) | | box containing | |

| | | dedicated tele- | |

| | | phone line or | |

| | | CN701-A Acoustic] |

| | | Coupler | |

| | | | |

61406110 | 3.2 m | ASCII/PLATO | External modem | 15 m |
| (10.5 £t)| comm | | (50 £t) |

| | | | |

I | | | |

| I | | |

| | | | |

| | | l |
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TABLE 1-4. TERMINAL I/O CABLES (CONTD)

*For data rates not exceeding 1200 bps.
**Maximum length in daisy chain, including internal cabling.
***Maximum length is dependent on cable characteristics, signal termination, and
receiver design.

| | |
| CABLE | CONNECTS BETWEEN |MAX PERMIS- | 1
| PART NO. | LENGTH | I/O CONNECTOR | EQUIPMENT | SIBLE LENGTH| NOTES |
| | L | L | I
| | | | | | |
| n/A | N/A | ASCII/PLATO | Long-line inter-| 3000 m* | Supplied with |
| | | comM | face of PLATO | (10 000 ft)| site controller |
| | | | site controller | | or multiplexer. |
| | | ] or a terminal | | ]
| | | | multiplexer | | |
| | | | | | |
| 61408865 | 1.5 m | PARALLEL | Peripheral | 7.6 m** | same or shorter |
| ] (5 £t) | | device | (25 ft) | cable supplied ]
| | | | | | with peripheral |
| | | | | | device. Last |
| | | | | | device in daisy |
| | | | | | chain must have |
| | | | | | terminator (part |
| | | | I | no. 15632316). |
| | | | | | |
| n/Aa | N/A | SERIAL | Undefined ] 15 m | 25-pin connec- |
| ] | | serial- | (50 ft) | tor, part no. |
| | | | communication | | 10129658, with |
| | | | device | | contact pins, |
| | | | | | part no. 62013801}
| | | | | | or 62013802, mate]
| | ] | | | with SERIAL |
| | | | | | connector. |
| | | | | | |
| N/A | n/a | VIDEO ouT | Undefined- | 150 m*** | 75-ohm coaxial |
| | | | video hardcopy | (500 ft) | cable is |
] | | | unit or special | | recommended. |
| | | | high-resolution | | |
| | | | monitor | | |
| | | ] ! | |
| |
| |
| |
| |
| |
| |
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OPERATION

This section describes the function of the external and internal
controls and indicators of the terminal. For terminal operating
procedures, refer to the user's guide that covers the effective
application (a list of publication numbers appear in the
preface).

EXTERNAL CONTROLS AND INDICATORS

The following paragraphs describe the function of the external
controls and indicators (figure 2-1). The external controls
include the keyboard, ON/OFF circuit breaker, BRIGHTNESS
control, TALK/DATA switch, RESET switch, and the selection
switches behind the protective door. The external indicators
consist of six light-emitting diodes (LEDs).

SELECTION SWITCHES

PROTECTIVE DOOR
(SHOWN OPEN)

TALK/DATA SWITCH

LEDS (6)

RESET SWITCH

Figure 2-1. External Controls and Indicators
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KEYBOARD

The effect of the codes generated from the keyboard varies with
the application. The code that each key generates is described
in Theory of Operation, section 4.

ON/OFF CIRCUIT BREAKER

Pressing the circuit breaker to ON does the following:

® Applies power to the terminal and sets logic circuits to
an initial state

e If enabled by selection switches behind protective door,
initiates the resident diagnostics (diagnostics are
normally disabled except during maintenance)

® Generates a loading of controlware from the selected
source

The crt filament requires approximately 45 seconds to warm up.

BRIGHTNESS CONTROL

This control adjusts video brightness.

TALK/DATA SWITCH
This slide switch has two functions:

® When the optional internal modem is installed, placing
the switch in the TALK position disconnects the terminal
from the PLATO network and internally connects the
telephone line to the telephone plugged into the PHONE
jack, thus allowing voice use of the telephone. This
also occurs automatically when the terminal is powered
off. Returning the switch to the DATA position
reconnects the telephone line to the internal modem for
PLATO network communications.
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If the telephone plugged into the PHONE jack is arranged
with an external modem for alternate operations in an
ASCII network (such arrangements are shown in Installa-
tion, section 3), the switch must be left in the TALK
position throughout those operations. This keeps the
internal modem disconnected and allows the telephone line
and external modem to be connected through the terminal.

e In European applications requiring a switched Data Termi-
nal Ready signal, the TALK/DATA switch serves as an
exclusion switch for the external communications equip-
ment (no international units have internal modems).

Under these circumstances, internal switch S2-1
(described later in this section) must be set for a
switched Data Terminal Ready signal. This causes the
resident loader program to only issue Data Terminal Ready
when the TALK/DATA switch is set to DATA. After control-
ware is loaded, this function is governed by the
controlware.

RESET SWITCH

Pressing the RESET switch does the following:

® Resets most logic circuits
® Lights all six LEDs on operator panel

@ If no controlware is loaded, initiates the resident diag-
nostics, if enabled, and generates a loading of control-
ware from the selected source

e If controlware is loaded and operations are with the
PLATO network, the result varies with the length of the
reset:

- Pressing the switch momentarily causes a checksum to
be performed on each major block of loaded control-
ware. Any blocks in error are automatically reloaded,
and if three blocks are in error, a full reloading
occurs.

- Pressing the switch for 3 seconds or longer initiates
a load the same as if no controlware were loaded.
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e If controlware is loaded and operations are with the Data
Services network, the result varies with the length of
the reset and the mode of operation:

- In timeshare or graphics mode, the results of a
momentary or 3-second or longer pressing of the switch
corresponds to that described for PLATO network opera-
tions. The only difference being that any controlware
block found in error after a momentary pressing causes
a full (rather than partial) reload.

-~ In PLATO mode, pressing the switch for 3 seconds or
longer causes the terminal to log off PLATO, perform a
checksum on controlware, and if any block is in error,
do a full reload. Regardless of whether a reload
occurs or not, the terminal subsequentially enters
timesharing mode.

With a momentary pressing of the switch in PLATO mode,
a checksum is performed, and if all controlware blocks
are good, operation continues in PLATO mode. Other-
wise, a block in error causes the terminal to log off
PLATO, do a full reload, and then enter timeshare mode.

SELECTION SWITCHES BEHIND PROTECTIVE DOOR

The setting of these switches (figure 2-2) effects controlware
loading, communication characteristics when in timeshare or
graphics mode, and the running of the resident diagnostics. A
selection is made by pressing the side of the switch as shown on
the decal on the back of the door. Instructions for setting
these switches are given in Checkout, section 3. Tables 2-1 and
2-2 collectively define their functions.

CAUTION
Do not use a "lead" pencil to set
rocker switches. Graphite dust from

the pencil can cause a switch
malfunction.
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SWITCH DECAL ( 2 S

NETWORK

| PARITY
] l . NO YES
ODD [ 9__J EVEN
/ HALF FULL

% [

Loun[_6 ] soFr
sKIP[_ 5 )k & 1P
SKIP[_ 4 ) TEST

HOST[ 3_JiLOCAL
INT[2_JexT
NORM[_ 1 Jser

ROCKER __/ k LOAD SOURCE

SWITCHES
03909 DOOR

GbLLRRELL

Figure 2-2. Selection Switches Behind Protective Door

TABLE 2-1. FUNCTION OF SWITCHES BEHIND DOOR

| |
SWITCH | FUNCTION | NOTES

| |
I I

NETWORK PARITY NO/YES | This switch is only |If timeshare
leffective in timeshare |or graphics
lor graphics mode. Imode is run
|Setting switch to YES lonline with
lenables parity in com- |Data Services

Imunications during those|network,
Imodes; setting switch tolswitch must

INO disables parity. Ibe set to YES.
I |

NETWORK PARITY ODD/ |For this switch to be |If timeshare

EVEN (9) leffective, PARITY NO/YES|or graphics

|switch must be set to Imode is run
|setting determines | Data Services
|whether terminal uses |network,
|ODD or EVEN parity in |switch must
|communications during |lbe set to
|timeshare or graphics | EVEN.
Imode. |
| |

NETWORK HALF/FULL (8) | This switch setting is |If timeshare

| |
| |
| |
| |
| I
| |
| |
| |
| I
| |
| |
| |
| [
| B
| |
| |
| IYES. Then this switch J|online with |
| . |
| |
| |
| |
| |
| |
| |
| |
| lonly effective in time- |or graphics |
| | share or graphics mode. |mode is run |
| IWith switch in HALF lonline with |
| |position, keyboard data |Data Services |
| |is displayed simultane- |network, |
| lously as it is trans- |switch must bel
I imitted. In FULL |set to HALF |
| |position, keyboard data |position. |
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TABLE 2-1.

FUNCTION OF SWITCHES BEHIND DOOR (CONTD)

SKIP/TEST (4)

LOAD SOURCE HOST/LOCAL
(3),

LOAD SOURCE INT/EXT (2),

LOAD SOURCE NORM/SEL (1)

— — — — — — — —— — — — — {— — — —— — — —— — —— — — — — —— — — — — — —— — — —— —— — — — — — —— — — ——— — ——  — —

|this switch then deter-

Iment, keyboard, and

I |
SWITCH | FUNCTION | NOTES

| |
| |
lis not displayed until |
lit returns from host |
| computer. |
| |

Not used (7) | |
| |

LOUD/SOFT (6) |IDetermines whether ter- |Conditions
Iminal sounds a LOUD | that cause
lor SOFT alarm. lalarm to
| |sound varies
| lwith appli-
| |cation.
| |

SKIP/KB&TP (5) |For this switch to be |Resident
|effective, SKIP/TEST |diagnostics
| (4) switch must be set |are described
lto TEST. Setting of |in Mainte-

|nance, sec-

| touchpanel tests (KB&TP) |

lare included in running
Idiagnostics or are
|bypassed (SKIP).

|

|When resident diagnos-
|tics are to be run
|during maintenance,
|this switch is set to
|TEST. Resident diag-
Inostics then auto-
Imatically run after a
| power on or when RESET
|switch is pressed (if
|controlware is loaded,
|RESET may have to be
|pressed twice, each
|time for 3 seconds or
| longer).

|
| These switches,

| together with the
|switches listed in

| table 2-2, determine

| the source and control-
|ware file that is
|accessed during loading.
|Table 2-2 defines the

| selections.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Imines whether crt align-|tion 6. }
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|

|Resident
|ldiagnostics
|are described
lin Mainte-
|nance,
|tion 6.

secCc-

| Instructions

| for loading is|
|contained in |
| startup proce-|
|dure in termi-|
|nal operator's]|
lguide (refer |
|to preface for]|
|[publication |
| number). |
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TABLE 2-2. LOAD SWITCH SELECTIONS

| LOAD SOURCE

| INTERNAL SWITCH SETTINGS** |

| SWITCH SETTINGS |CONNECTED| | | ] |

|HOST/ | INT/ | NORM/ | NETWORK* |

| selected and |selected and |touchpanel. If host is se-
|terminal is |terminal is |lected, file number selection
|connected to |connected to |is made either through key-
|PLATO network|Data Services|board or through settings of
| | | network |s5-1/-2 or S5-3/-4 internal

| | | | |switches by default.

| | | | |

*Connected means that communications are established with network.

For this to

be true, internal/external modem must be detecting a carrier and terminal must
be receiving network idle codes, that is, PLATO NOP codes in PLATO network;
ASCII CR, LF, or / (slash) codes in Data Services network.

**Internal switches S5-1 through -4 are set for the network files normally used
in the application.

| |
ILOCAL[EXT [_SEL | 1 85-1 | _s5-2 | S5-3 | S5-4 | CONTROLWARE FILE AND SOURCE
| | | | I ] | e -
|HOST |X***|NORM |PLATO |oN |oN | Xx*** |x*** |File 0 from PLATO network
| | | | | | | | | computer.
| | | | | | | | |
|HOST |X***|NORM |PLATO | OFF |oN |X*%* |x*** |File 1 from PLATO network
| | | | | | | | |computer.
| | | | | | | | |
|HOST |X***|NORM |PLATO joN | OFF | x*** |X*** |File 2 from PLATO network
| | | | | | | | | computer.
| | | | | | | | |
JHOST |X***|NORM |PLATO | OFF | OFF |Xx*** |x*** |File 3 from PLATO network
| | | | | | | | | computer.
| | | | | I | | |
|HOST |[X***|NORM |Data |Xx*** |x*** |ON |oN |File 0 from Data Services
| | | | services | | | | |network computer.
| | | | | | | | |
|HOST |X***|NORM |Data |X*** |X***x |OFF |oN |File 1 from Data Services
| | | |services | | | | |network computer.
| | | | | | | | |
|HOST |X***|NORM |Data |X%%* |xX*** |ON | OFF |File 2 from Data Services
| | | | services | | | ] |network computer.
| | | | | | | | |
|HOST |X***|NORM |Data |X*%** |X*** |OFF | OFF |File 3 from Data Services
| | | |services | | | | |network computer.
| | | |
| LOCAL| EXT |NORM |Irrele- =x*** =x*** =x*** =x*** |File on flexible disk in
| | | |vant | | | | |associated flexible disk
| | ! | | | | | larive.
| | | | | | I | |
|LOCAL|INT |NORM |Irrele- |X*** |X*** |x*** |x+** |Fjle from optional ROM within
| | ] |vant | | | | | terminal.
| | | | | | | | |
| X*** |X***|SEL. |Relevant |Relevant upon|Relevant upon|With aid of displayed prompt,
| |if host |file-entry |file-entry |load selection of flexible
| lis |default if |default if |disk, host, or internal ROM
| |selected |host is |host is |is made via keyboard or
|
|
|
|
|
|
|
|
|
|
|
|
|
|

***X = either position.
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LIGHT-EMITTING DIODES (LEDS)

These LEDs on the operator panel serve two purposes:

e During normal operation, they indicate network-
communication status as defined in table 2-3,

® When resident diagnostics are run, the indicators show

codes for detected errors. This is described in
Maintenance, section 6.

TABLE 2-3. MEANING OF LEDS DURING NORMAL OPERATION

LED MEANING WHEN LIT

e Dt

|DTR (Data |Terminal is issuing Data Terminal Ready sig-

| Terminal Ready) |nal to internal/external modem.

|

|IDSR (Data Set | Terminal is receiving Data Set Ready signal
Ready) |from internal/external modem.

RTS (Request to |[Terminal is issuing Request to Send signal
S

end) |to internal/external modem.
|
RCV (Receive | Terminal is receiving data.
Data) ]
|
| Terminal is transmitting data.
Data) }
ERR (Error) |Terminal has detected a parity error in

|received data or a loss of communications
|lhas occurred. Error condition is cleared
lupon receipt of a retransmission, a power
loff/on, or a reset.

|
|
|
|
|
|
|
|
| XMT (Transmit
|
|
|
|
|
|
|
|

INTERNAL CONTROLS AND INDICATORS

The following paragraphs describe the function of the controls
and indicators that are inside the terminal (figure 2-3). These
include the Communications Loopback switch; Refresh Memory Write
switch; Flood Screen switch; the S2, S5, and ROM selection
switches; the display board controls; and the power-supply board
controls and indicators.
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VIDEO BOARD

CONTROLLER
———  BOARD

POWER-SUPPLY BOARD
CONTROLS AND INDICATORS

DISPLAY BOARD CONTROLS

REFRESH MEMORY WRITE SWITCH:
CENTER:=OFF
LEFT=WRITE ALL I'S
RIGHT=WRITE ALL 0'S

COMMUNICATIONS
LOOPBACK SWITCH:

© LEFT=NORMAL
RIGHT=TEST

FLOOD SCREEN SWITCH:
CENTER:=OFF —
LEFT/RIGHT=FLOOD SCREEN

ROM SELECTION SWITCHES
(ON OTHER SIDE OF

VIDEO BOARD)
;,,,,,«ﬁﬂ"’ggf/' a S5 SELECTION SWITCHES:
= S '
Lo $5-1 THROUGH S5-8

ll_—— (BOTTOM TO TOP,
| RESPECTIVELY.)

\\

CONTROLLER
LT BOARD

S2 SELECTION SWITCHES:
S2-1 THROUGH S2-10
(BOTTOM TO TOP,
RESPECTIVELY)

VIDEO
BOARD

03913

Figure 2-3. 1Internal Controls and Indicators
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COMMUNICATIONS LOOPBACK SWITCH

If network communications are via an external modem that trans-
mits data on the secondary channel, this switch allows the
quality of the communications facilities to be tested by the
host computer. Operation is as follows:

e With the switch in the TEST position, data received via
the ASCII/PLATO COMM interface is looped back as
secondary-channel transmit data.

® With the switch in the NORM position, data is received as
normal.

REFRESH MEMORY WRITE SWITCH

NOTE

Operation of this switch destroys the
contents of the refresh memory.

This momentary three-position switch allows the refresh memory
to be tested manually. Holding the switch to one side or the
other either writes all 1ls (illuminate bits) or 0Os (blacken
bits) into refresh memory. If the memory is operating properly,
the display area on the screen correspondingly becomes
completely illuminated or completely black. If this does not
occur, use of the following described Flood Screen switch can
verify whether video output or refresh memory is faulty.

FLOOD SCREEN SWITCH

This momentary three-position switch allows the video output to
be checked. Holding the switch to either side forces the video
output to a constant unblanking state, thus illuminating the
entire screen. This does not affect refresh memory nor stop
activity of logic circuits.
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S2, S5, AND ROM SELECTION SWITCHES

These three blocks of switches are set to condition the
for network communications and memory options that have
installed. 1Instructions for setting these switches are
Installation, section 3. A decal (figure 2-4), located

terminal
been
given in
inside

the hood, identifies the function of each switch and tables 2-4

and 2-5 collectively define their functions.

CAUTION

Do not use a "lead" pencil to set rocker
switches. Graphite dust from the pencil
can cause a switch malfunction.

SELECTION SWITCH INFORMATION

CONTROLLER MODULE (NEAR BOARD)

8 POSITION SWITCH LOCATED AT CARD POSITION C-i3

RECEIVE / TRANSMIT RATE
ﬁ S5 75/ [ 150/ | 300/ [ 600/ [ 1200/ [ 2400/ 1200/ EXT
75 | 150 | 300 | 600 | 1200 | 2400 75 |cLock
BPS | BPS | BPS | BPS | 8PS BPS |INPUT
DEFAULT DATA RATE FOR ON OFF - == = = - ON | ON | ON | oN | OFF | OFF | OFF | OFF
ASCII COMMUNICATION NETWORK: - = = = = = = ON OFF == ~--- - | ON | on [ oFF | oFF | oN | oN | oFF | oFF
(SEE TABLE AT RIGHT) oN|[6 JJoFF------ [ oN [ oFF | oN | oFF | oN | ofF | oN | oFF
(5]
DEFAULT LOAD FILE NUMBER LOAD FILE NUMBER
FOR DATA SERVICES NETWORK: — - — = = - = - {ON OFF ~ | ° uMBE
(SEE TABLE AT RIGHT) oN|[ZJfoFF~ ~ ~ o o |1 [2 [ 3
PEATO COMMUNICATION NETWORK o [2}forr — == <=~ on | on [oFF | oFF
f—————— ~
(SEE TABLE AT RIGHT) oN [T ]foFF - - -~ - = >| ON | OFF | ON | OFF
VIDEO
10 POSITION SWITCH LOCATED AT CARD POSITION G-I CONTROLLER MODULE
2 52 E (FAR BOARD)
4 POSITION SWITCH
BYTES OF PROGRAM MEMORY:-======----- 16 K 32K LOCATED AT CARD POSITION A-10
TOUCH PANEL PRESENT:----=--------- -~ No [ (9] ves
LOOP ON DIAGNOSTIC TESTS: 5~ ~-=--==-==~~ No| (8] ves TRANSMIT RATE E% |L>=]
ASCII/PLATO TRANSMIT CHANNEL:- - - SECONDARY PRIMARY 75 | 120 |1200 | EXT ROM NOT ROM
CLOCK PRESENT PRESENT
51 8PS | BPS | BPS |(NpiT oM
______ SEL SW
TRANSMISSION RATE TO on|[5 ]jorF ON | OFF | X x ou T
PLATO COMMUNICATION NETWORK: === ===~ on|[Ca]JjoFF - ----- X X ON | OFF SALIRE
(SEE TABLE AT RIGHT) ROM 2
ON OFF - ———— - ON | oN | off | oFF -m
(2] X =EITHER POSITION
ASCII/PLATO COMMUNICATIONS DTR:---- SWITCHED | [_1 || coNSTANT ROM 4
03915-1
Figure 2-4. Decal Inside Hood
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TABLE 2-4., FUNCTION OF INTERNAL SELECTION SWITCHES

SWITCH

n wn n
N [\ N
| 1 |

w N [
-

[}

>

-

I

owm

0 wm

[\ N
I i
~ (o)}

0
[\
|
(oo}

0
N
I
Xe]

0
N
I
—
o

N
I
[
\V]

|
| FUNCTION
|
|

| Determines whether Data Terminal Ready signal of
|ASCII/PLATO COMM interface or internal-modem
|interface is constantly on or switched. A
|switched Data Terminal Ready signal allows TALK/
|DATA switch on operator panel to serve as an
lexclusion switch for external equipment in
:European applications.

[Not used.

I

| Selects transmission rate for PLATO network
|communications. For ASCII communications, posi-
:tion of switches is irrelevant.

:Not used.

| Determines whether primary-channel or secondary-
|channel RS-232-C/CCITT V.24/V.28 signals of
|ASCII/PLATO COMM interface are used for trans-
Imitting data. Affected signals are listed in
;table 2-5.

|This switch is only effective when SKIP/TEST
|switch behind protective door is set to TEST to
|enable resident diagnostics. With switch in

| YES position, terminal continuously repeats
|diagnostics when they are run. With switch in
INO position, terminal makes one pass through
|diagnostics when run.

I

|Always set to YES position to indicate touch-
lpanel is present.

| Indicates whether RAM expansion option is
|installed (32K position) or not installed

| (16K position). (Locations on video board for
|optional RAM are shown in Installation,

| section 3.)

$5-1,-2,-3,-4]1f a file number is not entered through the key-

|board, these switches designate the controlware
|file that is accessed from the respective network
|computer when loading from the host. Switches
|S5-1 and -2 are set for the PLATO network file
Inormally used in the application; and switches

| S5-3 and -4 similarly set for the Data Services
Inetwork file. For an overview of all the
|switches that affect load source and file

|selection, refer to table 2-2 which appears
|learlier in this section.
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TABLE 2-4.

FUNCTION OF INTERNAL SELECTION SWITCHES (CONTD)

I
SWITCH | FUNCTION
|
T
55-5 |Not used.
|
|Selects receive/transmit rates for ASCII network

|communications.

After loading occurs, control-
|ware can override this selection.

ROM SEL-1,-2,|Each of these switches indicate whether an

I
I
I
I
|
I
|S5-6,-7,-8
I
I
I
I
I
|
I
I

*Governed by
usually on.

resident loader program and controlware,

-3,-4 |loptional 4K increment of ROM/EROM is installed.
| (Locations on video board for optional ROM/EROM
|are shown in Installation, section 3.)
|
TABLE 2-5. INTERFACE SIGNALS AFFECTED BY SWITCH S2-7

I I I I

| ASCII/PLATO COMM | | PRIMARY | SECONDARY

| PIN NUMBER | SIGNAL | SELECTED | SELECTED

I | | I

I I | I

| RJ1-2 | Primary Channel | Dynamic | Mark

| | Transmit Data | |

I | | |

| RJ1-14 | Secondary Channel | Mark | Dynamic

| | Transmit Data | I

| | I |

| RJ1-4 | Primary Channel | On* | Off

| | Request to Send | |

| I | I

| RJ1-19 | Secondary Channel | Off | On*

| | Request to Send | |

| | | |

| RJ1-5 | Primary Channel | Must be | 1Ignored

| | Clear to Send | on to |

| I | transmit |

| | | |

| RJ1-13 | Secondary Channel | Ignored | Must be

| | Clear to Send | | on to

| | | | transmit

I | | |

|

|

|

|
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DISPLAY BOARD CONTROLS

The controls on the display board provide horizontal-linearity,
horizontal-size, horizontal-frequency, vertical-linearity,
vertical-size, vertical-frequency, video-gain, and focus adjust-
ment for the display. The use of these controls is described in
Maintenance, section 6.

POWER-SUPPLY BOARD CONTROLS AND INDICATORS

The controls and indicators on the power supply board
(figure 2-5) include two potentiometers, a 50/60-Hz switch, and
five LEDs. Their functions are as follows:

® The potentiometers are for adjusting the +5-V and +55-V
power outputs. These adjustments are described in
Maintenance, section 6.

® The setting of the 50/60-Hz switch determines whether the
vertical sync of the display is at a 50- or 60-Hz rate.
On a domestic terminal, the switch is to be set to the
60-Hz position; on an international unit, to the 50-Hz
position.

® The +5-V, +55-v, +12-V, -5-V, and -12-V LEDs light
whenever the corresponding power outputs are energized.
However, this does not necessarily mean that they are
correct. The procedure for checking the outputs is in
Maintenance, section 6.

+55-V POTENTIOMETER ——]%
’ —E-

+55-V LED ——

+5-V POTENTIOMETER — =%
+5-V LED —2

+12-v LED

50/60-Hz SWITCH

03944

Figure 2-5., Power-Supply Board Controls and Indicators
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INSTALLATION AND CHECKOUT 3

This section contains instructions on the crating, uncrating,
installation, and checkout of the terminal.

NOTE

Metric hand tools are required to
service the terminal.

CRATING

Figure 3-1 details the crating instructions to be followed when
the terminal is to be shipped. Use only approved materials to
protect against shipping damage. Ship only by van or air. Do
not ship via truck or ocean vessel. Approximate shipping weight
of the packaged terminal is 21 kg (46 1lb) for the domestic unit,
and 24 kg (53 1lb) for the international unit.

To obtain approved instructions and materials, contact the
nearest CDC representative or:

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

UNCRATING

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

1. Open top of exterior container.

2. Lift terminal with end frames attached from container.
Remove end frames.

3. Inspect terminal for shipping damage. File promptly any

claim for damage with the transporter involved. If a
claim is filed, save original packaging materials.
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NOTES

1. USE PREFABRICATED SHIPPING MATERIALS (CDC PART NUMBER 41038200) FOR PACKAGING.
2. INTERLOCK FOAM BASE LEGS WITH END FRAMES.
3. PLACE END FRAMES WITH BASE LEGS ON TERMINAL.
4. PLACE TERMINAL WITH END FRAME CUSHIONING INTO EXTERIOR CONTAINER.
5. LOCK "L" BLOCKS IN POSITION.
6. SECURE POWER CABLE IN SLIT OF END FRAME AS SHOWN.
7. CLOSE AND SEAL EXTERIOR CONTAINER WITH 3-IN, REINFORCED, BOX-SEALING TAPE.
END FRAME
“L" BLOCKS —
BASE LEGS

" n

L BLOCKS

END FRAME

BASE LEGS

\—-EXTERIOR CONTAINER

03457-1

Figure 3-1. Terminal Packaging
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INSTALLATION

This portion of the section contains the installation instruc-
tions for the terminal. These instructions are divided as
follows:

® Preparing terminal
e Installing options
e Installing cabling
® Setting internal switches

PREPARING TERMINAL

To prepare the terminal for installation, do the following:
1. Set terminal on flat surface where it is to be used. A
102 mm (4 in) clearance must exist around terminal for
ventilation.

2. Remove two screws from rear of hood and slide hood off
rear of terminal.

3. Check that internal cable connections are secure and that
there are no loose wires.

4., The following only applies to international units. If
installing a domestic unit, proceed to Installing
Options. Check whether power-cord plug mates with site
outlet. If not, replace plug as follows:

a. Cut power cord next to plug and strip insulation from
end of cord.

b. Install an appropriate plug on cord and connect:
® Green/yellow wire to safety ground
e Brown wire to hot

® Blue wire to neutral

INSTALLING OPTIONS

The following paragraphs describe the installation of the RAM
expansion, ROM/EROM expansion, and internal modem/DAA options.
If none of these apply, proceed to Installing Cabling.
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Installing RAM Expansion Option

The RAM expansion consists of eight 16-pin MOS type integrated-
circuit chips that plug into existing sockets on the terminal
video board. Observe the following caution when installing the
chips.

CAUTION
Follow precautionary rules for han-
dling MOS type circuits as described
in section 6.
To install the chips, refer to figure 3-2 and do the following:

1. Remove video board from terminal per procedure 6 in
section 6

2. Insert chips into D10 through D17 locations on video
board with dot or indentation at notched end of sockets.

NOTE

If ROM/EROM expansion is to be
installed, disregard the next step
and leave video board out.

3. Reinstall video board in terminal per procedure 6.

4, Refer to decal inside hood and set switch $2-10 on con-
troller board to 32K position.

5. Refer to identification label that was packaged with
chips and enter that information on existing identifica-
tion label at rear of terminal. 1Include part number,
equipment-identification code, and serial number.

6. Install RAM expansion identification label and FCO log in
area shown in figure 3-3.
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Figure 3-2.

03604-1

Video Board Locations for RAM Expansion

FCO LOG

EQUIPMENT
IDENTIFICATION
LABEL

EXISTING EQUIPMENT
IDENTIFICATION LABEL

Figure 3-3. Equipment Identification Label and FCO Log Placement
for Memory Expansion Options
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Installing ROM/EROM Expansion Option

The ROM/EROM expansion consists of from one to four 24-pin MOS
type integrated-circuit chips that plug into existing sockets on
the terminal video board. Observe the following caution when
installing the chips.

CAUTION

Follow precautionary rules for han-
dling MOS type circuits as described
in section 6.

To install the chips, refer to figure 3-4 and do the following:

l.

Remove video board from terminal per procedure 6 in
section 6.

Each ROM/EROM expansion chip is marked with a number 1 to
4 that identifies its corresponding ROM socket. Insert
chips into corresponding sockets with dot or indentation
at notched end of sockets.

Refer to decal inside hood and set ROM SEL switches on
video board to reflect which ROM sockets are now occupied.

Reinstall video board in terminal per procedure 6.

Refer to identification label that was packaged with
chips and enter that information on existing
identification label at rear of terminal. Include part
number, equipment-identification code, and serial number.

Install ROM/EROM expansion identification label and FCO
log in area shown in figure 3-3.
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Figure 3-4. Video Board Locations for ROM/EROM Expansion

Installing Internal Modem/DAA Option*

The internal modem/DAA option consists of two 4.3-m (1l4-ft)
cables (proper cable for facilities is connected later in

Installing Cabling), two PC boards, and the parts necessary for
installing the boards in the terminal. To install the boards,
refer to figure 3-5 and do the following:

1. Remove two screws mounting ac entry panel (figure 3-5).
Leave wiring connected and raise ac entry panel and tilt

forward.

2. Remove ac entry cover plate from entry panel and discard
cover plate.

3. Install PC board containing telephone jacks as shown in
figure 3-5 and fasten to entry panel with two screws and
lockwashers.

*Internal modem is for PLATO network use only.
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MOUNTING AC ENTRY PANEL

SCREW AC ENTRY
M_—""CcovER PLATE
I
[}

? L

GROUND SPRING
< MOUNTING
0 JHARDWARE
\@\
%

2
/\_PC BOARD WITH

TELEPHONE JACKS

SHIELD
MODEM \

FCO LOG
BOARD ,,a,,—””” CONTROLLER
ﬁ ~— /{ BOARD
\ l TO AJS
Q
CABLE TIES AT
S)

STANDOFFS é

(THREE PLACE

MODEM IDENTIFICATION
LABEL

MONITOR CHASSIS
MOUNTING SCREW

(USE AS GROUND) EXISTING EQUIPMENT

IDENTIFICATION LABEL
\FCC CERTIFICATION LABEL

GREEN — —— TERMINALS ON
MODEM BOARD
RED —
RED——

03912-2

Figure 3-5. 1Internal Modem/DAA Installation
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4. Place entry panel back in position and install mounting
screws, but do not tighten.

5. Slide entry panel to back of terminal so that grounding
springs on newly installed PC board are firmly against
hood-mounting post in base. Tighten entry panel mounting
sScrews.

6. Remove operator panel cable clamp from monitor chassis
(figure 3-6) and discard.

7. Fasten a ground wire to monitor chassis mounting screw
shown in figure 3-5. (Other end will be connected later.)

8. Position shield with copper-clad side outward as shown in
figure 3-6. Insert three provided standoffs and attach
shield to monitor chassis.

9. Run operator panel cable along outside of shield so it
will be between shield and modem board after board is
installed.

10. Insert fourth provided standoff through upper-right
corner of modem board (this is for proper spacing between
shield and board).

11. Install modem board as follows:
a. Position board as shown in figure 3-6.

b. Make sure operator panel cable is between shield and
board.

c. Align board so its three mounting holes line up with
standoffs on shield.

d. Press board into place by pushing it over three stand-
offs. Fourth standoff protrudes through clearance
hole in shield.

e. Insert cable ties (part number 94277400) through ends
of three standoffs (leave cable tie off fourth stand-
off) and lock each cable tie. (Cable ties ensure that
board stays securely attached to shield.)

f. Connect modem-board cable to AJ5 on controller board
with red stripe on cable pointing down.

12. Fasten other end of ground wire installed in step 7 to
ground (GND) terminal on modem board.

13. Refer to labeling and connect wires from telephone-jack

board to J2, J3, and J5 terminals on modem board
(figure 3-5).
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__ OPERATOR PANEL
CABLE CLAMP

NOTE THAT CHASSIS

/DOES NOT EXTEND UP
BEHIND THIS

MOUNTING HOLE

——

\OPERATOR PANEL

1

CABLE
__MODEM BOARD
(COMPONENT SIDE OUT)
CRT
FRONT \ MOUNTING HOLES
/(SEE MOUNTING DETAIL)
g\/~ COPPER CLAD
/ SIDE OF SHIELD
AN MONITOR CHASSIS
N
LOCATION OF
STANDOFFS
\
N
N
COMPONENT \
SIDE N
N
N

A/

MRMNEN

@]
CABLE TIE—

(THREE PLACES)

P/N 94277400
MODEM BOARD/

STANDOFF
(FOUR PLACES)

COPPER CLAD SIDE

MODEM BOARD
MOUNTING DETAIL 03603-1

2 L2 22 AL

MONITOR CHASSIS

| E—

PRINTED CIRCUIT
SHIELD

Figure 3-6. Modem Shield and Board Installation
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14. Refer to identification label that was packaged with
parts and enter that information on existing identifica-
tion label at rear of terminal. 1Include part number,
equipment-identification code, and serial number.

15. Install modem identification label, modem FCO log, and
FCC (Federal Communications Commission) label in loca-
tions shown in figure 3-5.

INSTALLING CABLING

The following paragraphs describe the cabling for the communica-
tion arrangements listed below. This is done with illustrations
which show typical equipment setups. Refer to the paragraph
that is appropriate for the installation, and be sure to tighten
screws when connecting cables with connector retainers.

NOTE

The CDC CN701-A Acoustic Coupler,
which may be encountered in an
installation, is only a coupler.
Standard acoustic couplers are a
combination coupler and modem.

NOTE

The term Dataphone used on the fol-
lowing pages refers to a modem and is
a registered trademark of American
Telephone and Telegraph.

Communications via external modem
Communications via internal modem

Communications via internal/external modem

Communications via long-line receiver/driver

Communications Via External Modem

To connect the terminal to an external modem, refer to
figure 3-7 and make applicable connections.
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TELEPHONE WITH

EXCLUSION KEY TERMINAL
CABLE PROVIDED
WITH EXTERNAL
MODEM
CABLE 61406110 * ] ASCII/PLATO
L_ COMM
MODEM
WITH DAA \
frlc 'REAR-PANEL CONNECTOR
FCC-RJ45
~~—— TELEPHONE JACK
[~ TELEPHONE
[ WALL JACK
03910-3
MODEM
TELEPHONE
~ WALL JACK
TERMINAL
*
CABLE 61406110
\\ ASCII/PLATO
COMM
AN N\
STANDARD'
ACOUSTIC 1 t\\
COUPLER REAR-PANEL CONNECTOR
03910-3
STANDARD ACOUSTIC COUPLER
MULTIBUTTON TELEPHONE
WITH EXCLUSION FUNCTION TERMINAL

CABLE 61406110

ASCII/PLATO
COMM

WESTERN ELECTRIC
i 212A DATAPHONE

]

REAR-PANEL CONNECTOR

\ CABLE PROVIDED
WITH TELEPHONE

TELEPHONE
WALL BOX . 039/0-4

DATAPHONE

® 3.2-m(10.5-ft) MODEM CABLE OR EQUIVALENT
CABLE UP TO ISm (50 ft) LONG

Figure 3-7. Communications Via External Modem
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Communications Via Internal Modem

To connect the internal modem to telephone facilities, refer to
figure 3-8 and make connections as applicable.

REAR-PANEL CONNECTORS

p WALL JACK (
JACK
* TERMINAL
CAB 1917907
m LE 5191790 :LINE
{_]PHONE
CORD FROM /
ASCIl/PLATO
TELEPHONE E COMM
03910

DIRECT CONNECTION

END WITHOUT PLUG. CONNECT RED WIRE TO DATA
RING (DR) AND GREEN WIRE TO DATA TIP(DT). LEAVE

TELEPHONE YELLOW AND BLACK WIRES DISCONNECTED.
WALL BOX REAR-PANEL CONNECTORS
M M [
CN701-A CABLE 51917911 . TERMINAL
ACOUSTIC E.S {_JLINE
COUPLER
[]PHONE

ASCil/PLATO
COMM

03910-5

COUPLED INTERNAL MODEM

REAR-PANEL CONNECTORS

TELEPHONE
=" WALL BOX . [ e
CABLE 5191791 ne TERMINAL
T
\ END WITHOUT PLUG. CONNECT RED CjPHONE
AND GREEN WIRES TO DEDICATED
TELEPHONE LINE, LEAVE YELLOW
AND BLACK WIRES DISCONNECTED. EASCII/PLATO
RED WIRE GOES TO RING, GREEN TO TIP COMM
DEDICATED LINE
039i0-3

®
43-m (14-ft) CABLE PROVIDED WITH INTERNAL MODEM

Figure 3-8. Communications Via Internal Modem
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Communications Via Internal/External Modem

This type of arrangement is for alternate network operations.
When communicating with the PLATO network, the internal modem is

used; when communicating with an ASCII network,
Refer to figure 3-9 and make connections as

modem is used.

the external

applicable.
TELEPHONE REAR-PANEL CONNECTORS
WALL JACK (’
— CABLE 51917907 " AN TERMINAL
L1 LN
—{|PHONE
corp From _"
TELEPHONE
ASCIl/PLATO
COMM
*
CABLE 61406110
AN N\
'STANDARD
ACOUSTIC -
COUPLER
03910-1

DIRECT CONNECTED INTERNAL MODEM

'‘AND STANDARD ACOUSTIC COUPLER

TELEPHONE
WALL BOX

/A M

END WITHOUT PLUG.

RING (DR) AND GREE

CONNECT RED WIRE TO DATA
N WIRE TO DATA TIP(DT). LEAVE

YELLOW AND BLACK WIRES DISCONNECTED.

CABLE %%

REAR-PANEL CONNECTORS

CN70i1-A
ACOUSTIC
COUPLER

51917911 (
\r
e

-

CABLE 61406110 \ E

A

*

STANDARD
ACOUSTIC
COUPLER

—

COUPLED INTERNAL MODEM AND

TERMINAL
LINE
PHONE
ASCIl/PLATO
COMM
03910-5

STANDARD ACOUSTIC COUPLER

* 3.2-m(10.5-ft) MODEM CABLE OR EQUIVALENT

CABLE UP TO ISm (50ft) LONG

Figure 3-9.
(S

heet 1 of 2)

* %
4.3-m (14-ft) CABLE PROVIDED WITH INTERNAL MODEM

Communications Via Internal/Extérnal Modem
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/WALL JACK

TELEPHONE [REAR-PANEL CONNECTORS

" ' TERMINAL
:r CABLE 51917907 i LINE
4,—4
PHONE
CORD FROM _/ =
TELEPHONE .
» CABLE 61406110 [4 ASCIl/PLATO
l__ COMM
T WESTERN ELECTRIC

— 212A DATAPHONE
—

CABLE PROVIDED
WITH TELEPHONE
MULTIBUTTON TELEPHONE

WITH EXCLUSION FUNCTION

03910-2

DIRECT CONNECTED INTERNAL MODEM
AND DATAPHONE

END WITHOUT PLUG. CONNECT RED WIRE TO DATA
MULTIBUTTON ~RING (DR) AND GREEN WIRE TO DATA TIP(DT). LEAVE
TELEPHONE WITH YELLOW AND BLACK WIRES DISCONNECTED.

EXCLUSION FUNCTION
REAR-PANEL CONNECTORS

— -
CABLE xx (
'// cnroi-a | 51917911 pn TERMINAL
‘4 ACOUSTIC {JuINE
COUPLER
(\ JPHONE
& CABLE 61406110 ¥ [ asci/pLaTo
| L COMM
WESTERN ELECTRIC
L[ 212ADATAPHONE
\ CABLE PROVIDED
S TELEPHONE WITH TELEPHONE
WALL BOX 03910-5

COUPLED INTERNAL MODEM
AND DATAPHONE

* %
* 3.2-m(10.5-ft) MODEM CABLE OR EQUIVALENT 4.3-m (14-ft) CABLE PROVIDED WITH INTERNAL MODEM
CABLE UP TOISm (50ft) LONG

Figure 3-9. Communications Via Internal/External Modem
(Sheet 2 of 2)
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Communications Via Long-Line Receiver/Driver

The communication arrangements that use the long-line
receiver/driver are shown in figure 3-10. Connect the terminal
with the cable that came with the associated equipment. If the
cable has been previously used, remove any jumpers that may be
installed in the connector of the cable. The effective pin

assignments at the terminal with this type of communications is
as follows:

ASCII/PLATO COMM Connector

Pin | Signal
|
1 | Protective Ground
21 | Long Line Transmit
22 | Long Line Transmit Return
23 | Long Line Receive
24 | Long Line Receive Return

SETTING INTERNAL SWITCHES

Before proceeding, obtain from the customer the requirements for
the network subscription. This information gives the
communication data rate and network controlware file that the
internal switches are set for.

To set the switches, do the following:

CAUTION

Do not use a "lead" pencil to set
rocker switches. Graphite dust from
the pencil can cause a switch
malfunction.

1. Refer to decal inside hood for switch positions and set
S2 and S5 selection switches per table 3-1.
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4-CONDUCTOR, 15-m(50-ft) CABLE PROVIDED WITH TERMINAL TERMINAL
MULTIPLEXER. NO JUMPERS ARE TO BE INSTALLED AT TERMINAL END.

- /
-
-

L — T 7T a
1
TERMINAL  [F——ooony | ASCII/PLATO
MULTIPLEXER | - COMM
o 0\
(3 Vo ! REAR-PANEL CONNECTOR
W 1 ! | L
, -
! __L----1TOOTHER
DEDICATED MODEM | _ =~~= =~ [ TERMINALS
LINE _ 03910-4

MULTIPLEXER

4 -CONDUCTOR CABLE, UP TO 3000 m
(10 000 ft) LONG PROVIDED WITH PLATO SITE CONTROLLER.
NO JUMPERS ARE TO BE INSTALLED AT TERMINAL END.

PLATO SITE
CONTROLLER TERMINAL

|
l
{
| LONG-LINE Lo———— T
| INTERFACE - | ASCIl/PLATO
| - COMM
| ) !
] __;"": | I \
14 |
A L ! REAR-PANEL CONNECTOR
I .
MODEM --
| L__--| TOOTHER
s LSRRI
LINE 03910-4

DIRECT CONNECTION
WITH SITE CONTROLLER

*
MAXIMUMLENGTH FOR DATA RATES NOT EXCEEDING 1200 BPS

Figure 3-10. Communications Via Long-Line Receiver/Driver
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES

[ [
| PLATO NETWORK COMMUNICATIONS |
| VIA [ VIA I VIA | ASCII NETWORK
| INTERNAL | EXTERNAL | LONG | COMMUNICATIONS
SWITCH| MODEM | MODEM | LINE | VIA EXTERNAL MODEM
| | | [
S2-1 |Set to |For domestic|Setting is |For domestic units,
| CONSTANT lunits, set |irrelevant |set to CONSTANT.

| to CONSTANT. | |For international

| For inter- | lunits, setting
Inational | |depends on commu-
[units, | Inications equipment
|setting | | (normally SWITCHED).
|depends on |
|communica- |
| tions |
|equipment |
| (normally |
|SWITCHED). |
| |
S2-2 |Setting is |[Setting is |Setting is |Setting is irrele-

|irrelevant |irrelevant |irrelevant |vant

S2-3, |Set accord- |Set accord- |Set accord-|Setting is irrele-
-4,-5 |ing to sub- |ing to sub- |ing to sub-|vant

|scription |scription |scription |

|require- |require- | require-

Iments (nor- |ments (nor- |ments
Imally 120 Imally 1200 | (normally

|
'|
|bps) Ibps for 11200 bps) |
| |domestic | |
| lunits, | |
| |75 bps for | |
| |internation-| |
| lal units) | |
| | | |
S2-6 |Setting is |Setting is |[|Setting is |Setting is irrele-
|irrelevant |irrelevant |irrelevant |vant
| | | |
S2-7 |Setting is |If modem |Setting is |If modem uses secon-
|irrelevant |uses secon- |irrelevant |dary channel for
|dary channel]| | transmission (normal

| for trans-
Imission

| (normal for
|internation

| | for international
|
|
-1
lal units), |
|
[
|
|
I

lunits), set to
| SECONDARY; if not,
|set to PRIMARY

|set to
ISECONDARY;
|if not, set
| to PRIMARY
|

— —— — —— — — — — — — —— — — — — — — —— — — —— — — — —— — —— — ——— — —— —— — — —— ———— — —  —
— — — — — — — — —— — — — — — — — — — — — — — — — o—
— — — — — — — — — — ——— —— T —— — — — — — ——— —
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TABLE 3-1.

SETTING S2 AND S5 SELECTION SWITCHES (CONTD)

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

| I | -
| | PLATO NETWORK COMMUNICATIONS |
| | VIA I VIA I VIA | ASCII NETWORK
| | INTERNAL | EXTERNAL | LONG | COMMUNICATIONS
| SWITCH| MODEM | MODEM | LINE | VIA EXTERNAL MODEM
| [ | [ T
|S2-8 |Set to NO |Set to NO |Set to NO |[Set to NO
I | | I |
| S2-9 |Set to YES |Set to YES |Set to YES |Set to YES
| I | | |
|1S2-10 |1f RAM |I1f RAM |I1f RAM |If RAM expansion
| |expansion |expansion |lexpansion |has been installed,
| |has been lhas been |has been |set to 32K; if not,
| linstalled, |installed, |installed, |set to 16K
| |set to 32K; |set to 32K; |set to 32K;l
| |if not, set |if not, set |if not, set]
: ‘to 16K %to 16K lto 16K ‘
|
|S5-1, |Set for filelSet for filelSet for |Setting is irrele-
| -2 [to be used |to be used |file to be |vant
| lin sub- lin sub- lused in |
| |scription. |scription. |subscrip- |
| |If this in- |If this in |tion. If |
| |volves more |volves more |this in- |
| | than one, | than one, |volves |
| |set for |set for |more than |
| |file that | file that lone, set |
| |will nor- |will nor- |for file |
| Imally be Imally be lthat will |
| lused. lused. Inormally |
| | | |Ibe used. |
| | | | |
|S5-3, |Setting is |Setting is |Setting is |Set for file that
|-4 lirrelevant |irrelevant |irrelevant |will be used in sub-
| | | | |scription with Data
| | | | |Services network.
| | | | |If this involves
| | | | Imore than one, set
| | | | |for file that will
| | | | Inormally be used.
| | | | |If not subscribed to
| | | | | Data Services net-
| | | | Iwork, setting is
| | | | |irrelevant.
| | | | |
IS5-5 |Setting is |Setting is |Setting is |Setting is irrele-
} lirrelevant |irrelevant {irrelevant |vant
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TABLE 3-1. SETTING S2 AND S5 SELECTION SWITCHES (CONTD)

r
PLATO NETWORK COMMUNICATIONS

I
| VIA T VIA [ VIA
[

ASCII NETWORK

I
I
I
INTERNAL EXTERNAL LONG |  COMMUNICATIONS
I
|

— — — — — —— — ——— — — — — Si—- — —

|
|
|
| | |
| SWITCH]| MODEM | MODEM | LINE VIA EXTERNAL MODEM
| I T ]
|S5-6, |Setting is |Setting is |Setting is |[Set according to
|-7,-8 lirrelevant |irrelevant |irrelevant |subscription
[ | I | Irequirements of Data
| | | | | Services network.
| | | | | If not subscribed
| | | | |to Data Services
| I | I Inetwork, set for
| | | | |requirements of
| | | | |applicable network.
| | | |
| | | | |
2. If no ROM/EROM expansion option has been installed,
verify that all four ROM SEL switches are set to ROM NOT
PRESENT position as shown on decal inside hood.
3. Verify that Communications Loopback switch is set to NORM
position (figure 3-11).
COMMUNICATIONS
LOOPBACK SWITCH:
LEFT=NORMAL
RIGHT=TEST
<
Ié CONTROLLER
r] BOARD
j]
VIDEO
BOARD
03337-1
Figure 3-11. Communications Loopback Switch
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CHECKOUT

Do the following to check out the terminal and make ready for
use. If any difficulties are encountered, refer to the SAMs in
section 6.

NOTE

Apply power to terminal per next
step before powering on connected
peripherals

1. Connect power cord to site outlet and press ON/OFF
circuit breaker to ON. Depending on random settings of
switches behind protective door, this either starts an
attempted controlware load or a running of resident
diagnostics, and after approximately 45 seconds, a
message or pattern appears on the screen.

2. Disregard message or pattern and adjust BRIGHTNESS
control for proper intensity.

3. Run all resident diagnostics per procedure 2 in section 6
and check alignment pattern for acceptable display
quality. If required, refer to procedure 22 for
definition of an acceptable display.

CAUTION

Do not use a "lead" pencil to set
rocker switches. Graphite dust from
pencil can cause a switch

mal function.

4. Refer to decal behind protective door and set the
switches listed in table 3-2. The three LOAD SOURCE
switches not listed in the table are set later per the
applicable startup procedure mentioned in step 5.
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TABLE 3-2. SETTING SELECTION SWITCHES BEHIND DOOR

r

SUBSCRIBED NETWORK

SWITCH | PLATO

| DATA SERVICES

I OTHER

r
NETWORK PARITY| Setting is

NO/YES (10) |irrelevant

NETWORK ODD/ Setting is
EVEN (9) |irrelevant

NETWORK HALF/
FULL (8)

Setting is
irrelevant

Not used (7) |Setting is
lirrelevant
|

LOUD/SOFT (6) |Set for
|desired level
lof audio
lalarm
|

SKIP/KB&TP (5)]|Setting is
|irrelevant -
|leffects run-
Ining of

Imaintenance
|
|

SKIP/TEST (4) |Set to SKIP
| (disables
lresident
|[diagnostics)

r
|If timeshare or
|lgraphics mode is to
I[be run on subscrip-
|tion, set to YES

|

I

|

| If timeshare or
Igraphics mode is to

|[be run on subscrip-
|tion, set to EVEN

|If timeshare or
Igraphics mode is to
|Ibe run on subscrip-
|tion, set to HALF

I
I
l
| Setting is

|irrelevant

|
|If network
luses parity
|in communica-
|tions, set to
|YES; if not,
|set to NO

|
| If preceding
|listed switch
|was set to

| YES, set this
|switch for
|type of
|Iparity used.
| Otherwise,

| setting is
Iirrelevant
|If network
|echoes data
|back, set

Ilnot, set to
| HALF

|
|Setting is
|lirrelevant

|Set for desired level|Set for de-

lof audio alarm
|
|
|

| Setting is

|irrelevant - effects

|running of resident
|ldiagnostics during

|resident diag-|maintenance
|nostics duringl|

Isired level
lof audio
=a1arm

| Setting is
|lirrelevant -
leffects run-
Ining of
lresident
|diagnostics
|[during
Imaintenance

Set to SKIP (disables|Set to SKIP

I
I
I
}res1dent diagnostics) | (disables
I
I

|resident
|diagnostics)

I
I
1
I
I
I
I
I
I
|
|
I
I
I
I
I
|
I
[
l
l
I
I
I
|to FULL; if l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
|
I
I
I I
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5. If site is subscribed to PLATO network or Data Services
network, refer to terminal operator's guide (preface
lists publication number) and do the steps that follow.
If neither of these networks are subscribed to, refer to
the effective user's guide manual for startup procedure
and any system diagnostic that may apply.

a. Follow startup procedure in operator's guide and load
controlware for PLATO mode from host computer.

b. Refer to troubleshooting portion of operator's guide
and run quicklook portion of PLATO system diagnostic
(DIAG).

6. Replace hood and fasten with two screws.
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THEORY OF OPERATION 4

This section contains a functional description of the major modules
of the terminal (figure 4-1). This includes the:

® Controller board
® Video board
® Optional modem/DAA board (PLATO network use only)
® Operator panel
® Touchpanel
® Keyboard
e Display monitor
e Power supply board
TOUCH-
PANEL KEYBOARD
TELEPHONE [ |
LINE -———
INTERFACE | | 1 _
| i TOUCHPANEL INTERFACE
—| 1 MODEM, LOGIC KEYBOARD INTERFACE
ASCII/PLATO | (OPTION) | LOGIC
COMM INTERFACE L__ _ _[*" R %" ascll ole
— StM| comm
2l DATA RATE
— 5| X| pLaTO GENSEI?AXION
IAL -« <i> SERIAL INTERFA
sﬁao ) [~ comm INTERFACE | COMMON INTERFACE LOGIC
L] F LOGIC
<>SERIAL 1/0 1>
B PARALLEL
PARALLEL MEMORY
/0 1/0 LOGIC INTERPACE Z80 MICROPROCESSOR
— LOGIC

4
@ OPERATOR
PANEL

MEMORY CONTROL LOGIC

4K l16K | 16K | 16K | 32K RAM|VIDEO
EROM [EROM| RAM | RAM| REFRESH | LOGIC
(oPT) (OPT)
. o DISPLAY MONITOR
COMPOSITE
VIDEO
AC ENTRY POWER SUPPLY

03333-2

Figure 4-1. Terminal Block Diagram
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CONTROLLER BOARD

This board contains a Z80A microprocessor that controls the
operation of the terminal by executing program instructions.
Upon a power on or reset, these instructions are provided by the
resident diagnostic/loader program. This continues until con-
trolware is successfully loaded, or if a reset occurred with
controlware already loaded, until all necessary reloading is
completed. The diagnostic/loader program then relinquishes
control and the microprocessor executes the controlware
instructions.

The other circuits on the controller board support the micro-
processor by handling communications, accumulating status infor-
mation, monitoring interrupt conditions, and interfacing the
microprocessor with other modules. Through input/output
exchanges with these circuits, the microprocessor controls:

® Read/write transfers with memory on video board

® Communications with the connected network, attached
peripherals, and a serial-communication device that may
be attached

® Keyboard and touchpanel entries
e Lighting of LEDs on operator panel*
@ Input of external and internal switch settings

e Input of the factory-set identification code of the
terminal

The circuits on the board that handle network communications are
divided in two groups, the PLATO communication circuits and the
ASCII communication circuits. The group of communication
circuits and interface used in network communications are
established by program instructions. For example, when control-
ware is to be loaded from a host network, the diagnostic/loader
program determines which interface and communication circuits
are applicable by scanning each interface that may be connected
to the network. An active Carrier Detect signal on the internal
modem interface or external modem interface, or receipt of PLATO
network NOP codes (21-bit blank words with only a start bit) on
the long-line interface stops the scanning and selects that
interface. In the case this is either the internal

*During resident diagnostics, the microprocessor controls all
LEDs on operator panel. During other operations, it controls
only the DTR and ERR LEDs, and the other four LEDs are driven by
terminal/modem interchange.

4-2 62940007 B



modem or external modem interface, the program determines the
applicable communication circuits by distinguishing if the idle
codes received through the interface are PLATO network NOP codes
or ASCII CR, LF, or slash (/) codes from the Data Services
network.

The following paragraphs further describe the major circuits on
the board: the microprocessor, PLATO communication circuits,
ASCII communication circuits, serial interface circuits, and the
parallel interface circuits.

MICROPROCESSOR

The controlling microprocessor chip contains the necessary logic
to decode and execute 158 different instructions. 1In addition,
it automatically generates refresh cycles to rejuvenate the
dynamic program RAM on the video board. In a refresh cycle, the
microprocessor gates a count from 0 to 127;9 on its address

bus and issues a refresh pulse which strobes that internal row
in each of the RAM chips. One of these cycles occur following
each op-code fetch, while the instruction is being decoded.

Timing for the microprocessor is provided by a 4MHz clock pulse
from the video board, which establishes a 250 nanosecond state
time (reference time for operating speed). All instructions are
performed by stepping through a specific series of operations
applicable to a given instruction. Each operation, such as an
op-code fetch or an instructed input/output, takes from three to
six state times, and when required, additional state times are
inserted to synchronize the microprocessor with the slower
circuit or device. The additional state times (termed wait
states) are initiated by associated circuits, and each wait
state delays execution time and RAM refresh cycles accordingly.

The fetching of instructions and the input/output involved in
their execution is done over an 8-bit bidirectional data bus.
The memory origin/destination or purpose of each data-bus
exchange is dictated by the output that the microprocessor
places on its 16-bit address bus. 1In addition, the microproces-
sor issues accompanying control signals that specify the direc-
tion of the exchange and whether memory or other type circuit is
being addressed.

The next paragraphs describe the read/write transfers and input/
output functions that are done via this interchange.
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Read/Write Memory Transfers

The read/write memory transfers performed by the microprocessor
include instruction fetching and instructed reads and writes.

Instruction Fetching

The microprocessor automatically fetches (reads) a new instruc-
tion from memory on the video board after executing the previous
one. In portions of a program having no jump instructions,
op-code fetches occur from sequential address locations.

The address range dedicated exclusively for program storage is
from 0000 to 7FFFjg. Between 0000 to OFFFjg and 4000 to 7FFFjg
address assignments are shared by both ROM and RAM (4000 to 7FFFjg
applies to memory expansion options). To handle this overlap, a
ROM/RAM selection exists which works as follows:

@ A power on or reset automatically selects ROM and causes
the microprocessor to do an op-code fetch from address
000034. This leads the microprocessor into the resident
diagnostic/loader program contained in addresses 0000
through OFFFjg of ROM.

@ When the resident program has control, momentary deselec-
tion of ROM to do a read with RAM is accomplished via an
instruction sequence that uses a ROM read-through func-
tion. This function is described later in output 05;¢4
under Input/Output Functions.

e When the resident program relinquishes control to the
controlware loaded in RAM, an instruction selecting RAM
is made via output 0034 as described under Input/Output
Functions.

Each op-code fetch from either ROM or RAM requires one wait
state.

Instructed Reads and Writes

When doing a memory read/write, the microprocessor reads/writes
from/to the memory address that is specified in the instruction
being executed. With a memory write, the executed instruction
also specifies the information that is written.

When a read or write is done in the display memory, from one to
six wait states occur during the operation. This results
because access to that memory is shared with the display refresh
circuits on the video board.
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Input/Output Functions

The instructed input/output exchanges of the miéroprocessor con-
trol all operations of the terminal except the refresh of dis-

played data.

information over the data bus.
identified by the code on the address bus and the specified
direction in which the exchange is to occur.

These exchanges transfer data, control, and status

The purpose of each exchange is

Table 4-1 lists the input/output functions and the following
paragraphs describe the functions in numerical order.

TABLE 4-1 INPUT/OUTPUT FUNCTIONS

—— — s — — — — — — — — — — — ———  — —— — — — — — — — — —— — —— — — — — — — ——

HEX
ADDRESS BUS .

T 6543210 CODE 1/0 FUNCTION
IXIxlojojojojolol 00 | T |Read maintenance and load

N A T O T B I | | switches

IXIxX|oloJololOjO] OO0 | O |Load maintenance register
[X{Xloloflolojol1l] oO1 | I |Read keyboard data
IXIx|0ol0lolo0joO]l1l] 01 | O |[Load PLATO transmitter lower bits
[XIXlolojolol1lol O2 | T |Read touchpanel data
[XIX|0olololOl1l]0] O02 | O |Load PLATO transmitter upper bits
|X{xjojojojol1i1l 03 | I |Read lower 1ID

[XIxl|olololol1ll1] 03 | O |Bulk write/erase and

[ A R (R IO A | | video enable/disable
IXIX|ololol1]olo|l 04 | I |Read upper ID

IX|X|0oloJol1ljojo] 04 | O |Load interrupt mask
IX|X|{0ol0l0]1]10]1] 05 | I |Read internal switches
[XIx|olo]Jo]1l]0l1] 05 | O |[Miscellaneous control
IX|Xlololoj1ll1]l0] 06 | I |Read communication

N T T T N B B I | | switches and status
IXIX|0fl0l0j1]1l0] 06 | O |Load ASCII communication

[ T T N N B I | data rates

[XIxXlojojof1f1i1] 07 | I |Read controller status
|IXIxlololoj1il1il1l o7 | O |Load serial I/0O data rate
IXIX]0l0]1IXIXIXI 08 | T |Read PLATO communication data
IXIXlol1lXIX]0ol0o|l 10 | I |Read ASCII communication

[ T O Y T A | | data

IXIX|0l1|X|X|0]0] 10 | O |Load ASCII communication data
IXIXjoj1lx|xXjol1ll 11 | T |Read ASCII communication status
IXIxjol1ixitxjolil 11 | O |Load ASCII communication control
IXIX|ol1lxX|X|1]O0l 12 ] T |Read serial I/O data
IXIX|ol1lIxIX|l1]0] 12 | O |Load serial I/O data
IXIXlol1|XIX]111l 13 | T J|Read serial I/0 status
IXIX|ol1|XIX|111] 13 | O |Load serial I/O control
IXIXI1lylylylylyl 2y,3Y | I |Input from parallel channel
IXIX|I1lylylylylyl 2y,3Y | O |Ooutput to parallel channel

|

|

| NOTES: X = Either 1 or 0 Y = External device address

| *The hexadecimal codes listed are obtained by making X = 0
|
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Input 0034 - Read Maintenance and Load Switches

This function inputs an 8-bit word to the microprocessor that
indicates the settings of the switches listed in table 4-2.

TABLE 4-2. DATA BUS WORD FOR INPUT 00,4

(Loop on Diagnostic Tests)

= BIT } SWITCH { SETTING INDICATION :
— + :
| 0 | LOAD SOURCE NORM/SEL | 0 = NORM, 1 = SEL |
: 1 = LOAD SOURCE INT/EXT : 0 = INT, 1 = EXT :
: 2 = LOAD SOURCE HOST/LOCAL : 0 = HOST, 1 = LOCAL :
l 3 ‘ SKIP/TEST } 0 = SKIP, 1 = TEST :
: 4 1 SKIP/KB & TP : 0 = SKIP, 1 = KB & TP I
{ 5 } Internal S2-10 l 0 = 16K, 1 = 32K :
| | (Bytes of Program Memory) | |
} 6 : Internal S2-9 : 0 = NO, 1 = YES :
| | (Touchpanel Present) | |
: 7 : Internal S2-8 } 0 = NO, 1 = YES :
| | | |

Output 00;¢ - Load Maintenance Register

This function loads the 8-bit output of the microprocessor into
a holding register. Table 4-3 defines the meaning of the bits.
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TABLE 4-3. DATA BUS WORD FOR OUTPUT 0016

MEANING

This bit drives ERR (Error) LED on operator panel.
Loading a 0 lights the LED. During a power on or reset,
the bit is a 0.

During resident diagnostics, this bit drives XMT (Trans-
mit Data) LED on operator panel. Loading a 0 lights the
LED. During other operations, the LED is driven by

the respective terminal/modem interface signal. During
a power on or reset, the bit is a 0.

T
|

|

|

|

|

|

|

|

|

]

|

|

|

| Same operation as bit 1, but drives RCV (Receive Data)
| LED.

|

| Same operation as bit 1, but drives RTS (Request to

| Send) LED.

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

Same operation as bit 1, but drives DSR (Data Set
Ready) LED.

Same operation as bit 0, but drives DTR (Data Terminal
Ready) LED.

This bit controls the diagnostic features of the termi-
nal. Loading a 0 conditions the terminal for gesident
diagnostics. During a power on or reset, the bit is

a 0.

This bit signifies the type memory selected by the
program. Loading a 0 selects ROM; loading a 1 selects
RAM. During a power on or reset, the bit is a 0.

Input 01,4 - Read Keyboard Data

Input 0l transfers 8 bits of data from the keyboard inter-
face to the microprocessor. This data is only valid when a

keyboard data-ready status/interrupt is present.
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Output 0l;4 - Load PLATO Transmitter Lower Bits

Output 0ly¢ loads 5 bits of data from the microprocessor in a
13-bit Shlgt register that serializes data to be sent to the
PLATO network. These bits are the parity bit (always even) and
the 4 least significant bits of the word. The other part of the
word is transferred via output 02;¢, and no transmission

occurs until those upper bits are loaded.

Output 0134 and output 02jg are only performed when the PLATO
transmitter is inactive, that is, a PLATO communications-request
status/interrupt is present.

Input 02;¢ - Read Touchpanel Data

Input 02;¢ transfers a word from the touchpanel interface to the
microprocessor. The format of this word is shown in figure 4-2.
The word gives the X/Y coordinates where the touch occurred on
the touchpanel. Each coordinate may range from 00005 to 11113
(Fig). The X columns sequentially run from 0 to Fjg, left to
right. The Y rows sequentially run from 0 to F16, bottom to top.

This data is only valid when a touchpanel data-ready status/
interrupg’is present.

Output 02;¢4 - Load PLATO Transmitter Upper Bits

Output 02;¢ loads 6 bits of data from the microprocessor in

the PLATO transmit register. These bits are the 6 most signifi-
cant bits of the word to be transmitted. Their loading initi-
ates transmission and drops the PLATO communications-request
status/interrupt.

| DATA BIT 7 Te TS5 T4 T3 T2 T1 To0 |
| TOUCH PANEL DATA | X8 | X4 [ X2 | X1 T ¥Y8 T Y& [ Y2 | Y1 |
| T |
I X COLUMN | Y ROW R

Figure 4-2. Data Bus Word for Input 0234
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Input 0316 - Read Lower 1ID

This function transfers the setting of the lower 8 bits of the
ID shunts to the microprocessor. These 16 shunts on the con-
troller board are factory set to a unique code (and sealed) for
each terminal.

Output 0334 - Bulk Write/Erase and Video Enable/Disable

The operation of this function is dependent on data bits 0, 1,
and 2 as summarized in table 4-4. Data bits 2 through 7 are
ignored during this function.

TABLE 4-4. BULK WRITE/ERASE AND VIDEO ENABLE/DISABLE FUNCTION

X = Either 1 or 0

| |

| DATA BITS | OPERATION

| 2 I 1 [ 0 |

| | | [

| 0 | 0 | X | Disable video

| | | |

| 0 | 1 | X | Enable video

| | | I

| 1 | 0 | 0 | Bulk erase and disable video

| | I |

; 1 | 0 | 1 | Bulk write and disable video
| | |

| 1 | 1 | 0 | Bulk erase and enable video

I | | |

| 1 | 1 | 1 | Bulk write and enable video

| | | I

|

|

|

This function with data bits 1 and 2 both a 0 places the termi-
nal in a nondisplay mode without affecting display memory con-
tents. In this mode, the video signal to the monitor and to the
VIDEO OUT interface is forced to the blanking state. The
intended use of this mode is to allow the display memory to be
used for extended program memory.

This function with data bit 2 a 0 and data bit 1 a 1 reenables
video to the monitor and to the VIDEO OUT interface (if previ-
ously disabled) without affecting display memory contents.
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This function with data bit 2 a 1 initiates a hardware write or
erase of the complete display memory. The state of data bit 0
determines whether all 1s are written, giving a completely illu-
minated display (when video is not disabled), or all 0s are
written, giving a completely black display. Following comple-
tion of the bulk write/erase operation, the state of data bit 1
determines whether video is disabled or enabled.

Input 04;¢ - Read Upper ID

This function does the same operation as input 03;4 except the
upper 8 bits are transferred.

Output 04;¢ - Load Interrupt Mask

Output 043¢ loads the 8 bits from the microprocessor into the
interrupt mask register. Each of these eight bits is associated
with one of the interrupt conditions monitored by the mask
register. If the associated bit in the mask register is a 1,
the incoming interrupt is allowed to pass and reach the micro-
processor, otherwise it is blocked.

Each interrupt reaching the microprocessor generates an inter-
rupt vector defining its level (interrupt trap address). If
more than one interrupt level is active at the same time, all
except the one having the highest priority is blocked.

Table 4-5 lists the priorities, sources, data bit assignments,
and vectors of the interrupt conditions handled by the register.

TABLE 4-5., MASKED INTERRUPT CONDITIONS

| I o T |

| ] | INTERRUPT MASK| INTERRUPT VECTOR
| PRIORITY* | . SOURCE | (DATA BIT) | (HEXADECIMAL CODE)
| | | |

| T [ [ T

|0 (Highest)|PLATO comm-ready | 7 | 00

| | status** | |

| I | |

1 | PLATO comm-request | 4 | 02

| | status** | |

| | | |

| 2 | Keyboard data-ready | 6 | 04

| |status** | |

| | | I

|3 | Touchpanel data-readyl 5 | 06

| |status** | |

| l |

| 4 |I/0 timeout status** | 0 | 08

| I I
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TABLE 4-5. MASKED INTERRUPT CONDITIONS (CONTD)

T
INTERRUPT MASK| INTERRUPT VECTOR

PRIORITY* SOURCE

— o e

oA

| |
| |
| |
| |
| I
|5 | Short interval - pro-
| |vides an interrupt

| levery 833 microsec-
| londs when not masked
| |

16 | External interrupt - ocC
| | peripheral connected
| | to PARALLEL interface
: =has data to exchange
|
|
|
|
|
|
I
|
|
|
|
|
|

7 (Lowest) |Long interval - pro- OE
|vides an interrupt
levery 17.5 ms when
Inot masked

— — —— —— — — — —— S — — — — e — ] — c— a— q—]
—— — —— " — — — — — — o— — q— — — —

*Interrupts from a Z80A-SIO/2 communications controller chip
on controller board have higher priority than those listed.
The communications controller chip handles both ASCII and SERIAL

interface communications.

**Status conditions are described later under input 0716

(DATA BIT) |(HEXADECIMAL CODE)

—n

Input 053¢ - Read Internal Switches

This function inputs an 8-bit word to the microprocessor that
indicates the settings of the S5-1 through S5-8 switches on the
controller board (figure 4-2.1). The setting of S5-1 is indi-
cated by data bit 0, S5-2 by data bit 1, S5-3 by data bit 2,
etc. The state of the bits indicate switch positions, with 0
indicating an ON position and 1 indicating an OFF position. The
state of bit 4 representing S5-5 has no significance.

RECEIVE /TRANSMIT RATE
75/ | 150/ | 300/ | 600/ [ 1200/ [2400/] 1200/] EXT
75 | 150 | 300 | 600 | 1200 |2400| 75 |cLocK
BPS | BPS | BPS | BPS | BPS | BPS | BPS |INPUT
OFF = == = - - ON | ON | oN | oN | ofFF | oFF | oFfF | oFfF
OFF - - - - - - ON | oN | off JoFF | oNn | on | ofFf | oFF

OFF - = = - - - oN | ofFf | on | off | oN | off | oN | oFF

7

DEFAULT DATA RATE FOR

ASClHi COMMUNICATION NETWORK: - == = =~ =
(SEE TABLE AT RIGHT)

OFF < LOAD FILE NUMBER
OFF < < o~ [¢] | 2 3
OFF — —> =~ —=>]| ON ON | OFF | OFF
OFF = = = — — >~| ON | OFF | ON | OFF

FOR DATA SERVICES NETWORK: — -~ — = = — - —
(SEE TABLE AT RIGHT)

DEFAULT LOAD FILE NUMBER FOR
(SEE TABLE AT RIGHT)

DEFAULT LOAD FILE NUMBER {ON

——
[o e}
zZ Z

03915
Figure 4-2.1 Significance of S5 Switches
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Output 053¢ - Miscellaneous Control

Output 053¢ loads the output from the microprocessor into a
control register. This output implements the features listed in
table 4-6 that are further explained in the following paragraphs.

TABLE 4-6. DATA BUS WORD FOR OUTPUT 05;¢

| I |
| DATA BIT| CONTROL DESCRIPTION |
| | |
| | |
| 0 |1 = Sound alarm, 0 = do not sound alarm |
| | |
| 1 |1 = Reset I/O timeout status/interrupt, |
| [ 0 = do not reset |
| | |
| 2 |1 = Set hardware flag, 0 = clear hardware flag |
| | |
| 3 ]1 = Select PLATO communication circuits, 0 = do not |
| | select |
| | |
| 4 |1 = Select ASCII communication circuits, 0 = do not |
| | select |
| | |
| 5 |1 = Select internal modem interface, 0 = do not select |
| | |
| 6 |1 = Select external modem interface, 0 = do not select |
| | |
| 7 11 = Select ROM read-through, 0 = do not select |
| | |

Data Bit 0 (Alarm) - The output function with bit 0 set to 1
triggers a 80-ms audible tone. If bit 0 is not set, the alarm
does not sound. The alarm timer is retriggerable and a repeat
of the output function will keep the alarm sounding.

Data Bit 1 (I/O Timeout) - This bit controls the resetting of
I/0 timeout status and interrupt. A 1 resets the status and
interrupt, and a 0 leaves the status and interrupt unchanged.

Data Bit 2 (Hardware Flag) - This bit controls the state of a
flip-flop which is read by the microprocessor through an input
0716 function. A 1 sets the flip-flop and a 0 clears it.

This flip-flop automatically sets upon a power on and is not
affected by the RESET switch. Since these two conditions force
the microprocessor to start executing at address 0000, this
flip-flop can inform the microprocessor which condition actually
occurred.
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Data Bit 3 (PLATO Circuits) and Data Bit 4 (ASCII Circuits) -
These bits designate which set of communication circuits are
used in network communications. Both bits cannot be set simul-
taneously or selection will be indeterminate. Bit 3 set to 1
selects the PLATO circuits, which automatically occurs upon a
power on. Bit 4 set to 1 selects the ASCII circuits. The
selection made is not affected by the RESET switch.

Data Bit 5 (Internal Modem) and Data Bit 6 (External Modem) -
When RS-232-C/CCITT V.24/V.28 signals are selected for network
communications (determined by output 07;¢), these bits desig-
nate the modem interface that is used. Both bits cannot be set
simultaneously or selection will be indeterminate. Bit 5 set to
1 selects the internal modem interface, which automatically
occurs upon a power on. Bit 6 set to 1 selects the external
modem interface. The selection made is not affected by the
RESET switch.

Data Bit 7 (ROM Read-Through) - This bit set to 1 causes the
memory accesses between the end of the next op-code fetch and
the beginning of the following op-code fetch to be from RAM even
though the program being executed is in ROM. The function
automatically terminates on the second fetch following the
output 053¢ which initiated it.

Input 061 - Read Communication Switches and Status

This function inputs an 8-bit word that indicates the settings
of seven switches and the status of the Data Set Ready signal of
the SERIAL interface. Table 4-7 defines the word.
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TABLE 4-7. DATA BUS WORD FOR INPUT 06,4

ov)
—

T SWITCH SETTING INDICATION OR MEANING

T
I
|
I

0 |Unused switch 7 on|None
|]operator panel

|
|
I
|
|
|
|
1 |NETWORK HALF/FULL |0 = HALF, 1 = FULL
| |
2 |Internal S2-1 |0 = SWITCHED, 1 = CONSTANT
| (ASCII/PLATO Com- |
Imunications DTR) |
| |
| TALK/DATA |0 = TALK, 1 = DATA
| |
4 |NETWORK PARITY |0 = ODD, 1 = EVEN
| ODD/EVEN |
| |
5 |NETWORK PARITY |0 = NO, 1 = YES
INO/YES |
| |
6 |Internal S2-6 | None

| v |

| - |Indicates whether Data Set Ready signal
| |is present on SERIAL interface. 0 = not
| |present, 1 = present

I

w

Output 0634 - Load ASCII Communication Data Rates

This output, in conjunction with output 11,4, establishes the
receive and transmit rates used by the Z80A-SI0O/2 communications
controller chip for ASCII network communications. These com-
munications are conducted through channel A of the chip.

Table 4-8 lists the receive rate selection and table 4-9 lists
the transmit rate selection. Data bits 0 and 1 of the output
are not used. The divide-by factor that the Z80A-SI0/2 chip
uses on channel A is controlled through output 1ljg4. Unless
reselected by controlware, the resultant rates match the selec-
tion made by internal switches S5-6, -7, and -8.
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TABLE 4-8. ASCII RECEIVE DATA RATE SELECTION

DATA BITS RECEIVE DATA RATE (BPS)
WHEN
. 6 5 Z80A-SI0O/2 CLOCK MODE 1IS:
DIVIDE BY 16|DIVIDE BY 32|DIVIDE BY 64

) |

1 |1 10 1 19200 | 9 600 | 4 800
I I I I I

1 10 |1 | 9 600 | 4 800 | 2 400
I I I I I

1 1o |0 | 4 800 | 2 400 | 1 200
I I I I I

o 1 {1 | 2 400 | 1 200 | 600
I I I I I

o 11 1o | 1200 | 600 | 300
I I I | I

o o |1 | 600 | 300 | 150
I I I ! I

o o o0 | 300 | 150 | 75
I I I I I

1 | 1 | 1 |EXT RCV CLK*|EXT RCV CLK*|EXT RCV CLK*
I I I I I

16

32

64

*External receive clock must be input to ASCII/
PLATO COMM connector (RJ1-17) using an RS-232-C

compatible signal.

Note: The Z80A-SIO/2 communications controller may
also be operated in a divide-by-1 mode with
an external receive clock providing the
external clock and receive data are bit

synchronized.

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



Input 071 - Read Controller Status

Input 07,4

TABLE 4-9.

ASCII TRANSMIT DATA RATE SELECTION

DATA BITS

TRANSMIT DATA RATES (BPS)

WHEN

%280A-SIO/2 CLOCK MODE 1IS:

DIVIDE BY 16

DIVIDE BY 32

DIVIDE BY 64

16

32

1 11 [0 19 200 9 600 4 800
1 } 0 % 1 : 9 600 : 4 800 : 2 400
1 : 0 : 0 : 4 800 : 2 400 : 1 200
! 1 } 1 { 2 400 { 1 200 : 600
0 : 1 : 0 : 1 200 : 600 : 300
0 } 0 : 1 : 600 : 300 : 150
0 : 0 { 0 = 300 : 150 : 75
1 ! 1 i 1 !EXT XMT CLK*}EXT XMT CLK*:EXT XMT CLK*

64

Note:

— —— —— —— —— — — —— — — — —— — — —— — — V— — ————————————————
o

*External transmit clock must be input to ASCII/
PLATO COMM connector (RJ1-15) using an RS-232-C
compatible signal.

The Z80A-SIO/2 communications controller may
also be operated in a divide-by-1 mode with
an external transmit clock.

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

faces to the microprocessor.

transfers status information from different inter-

Table 4-10 defines this word.
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TABLE 4-10. DATA BUS WORD FOR INPUT 07;¢4

r
BIT| MEANING
|
|

|

|

|

|

| 0 | PLATO communication-ready status - when set to 1, indicates
| | that PLATO receiver has clocked in 7 bits of serial data
: :and is ready to transfer them to microprocessor.

| 1 |Hardware flag - indicates state of hardware flag flip-flop
| lwhich sets upon power on and is controlled by microproces-
} }sor through output 05;¢.

| 2 |PLATO communication-request status - when set to 1, indi-
| |cates that PLATO transmitter is inactive and can accept
| |data to transmit.

I |

| 3 |Keyboard data-ready status - this bit set indicates that
| |keyboard interface detected a key depression and is holding
| |the code to transfer to microprocessor.

I | ‘

| 4 |Touchpanel data-ready status - when set to 1, indicates

| |that touchpanel interface has detected a touch and is

= ;holding X/Y-coordinate data.

|

|

|

|

I

I

|

|

I

|

5 |I/0O timeout status - this bit set indicates that an I/0
lexchange with an external device on PARALLEL interface was
Inot completed in the allotted time (54 microseconds +20%).
|

6 |RESET switch - this bit is a 0 while RESET switch is
|pressed.
|

7 |Bulk busy - during a bulk write/erase operation, this bit
lgoes to a 1.

Output 0734 - Load Serial I/0 Data Rate
Output 07;¢ does the following:

@ The state of data bit 0 determines which type of inter-
face signals are used in network communications. With
the bit set to 1, long-line signals are selected, and
with the bit a 0, RS-232-C/CCITT V.24/V.28 signals are
selected.

e Data bits 1, 2, 3, and 4 are not used.
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e Data bits 5, 6, and 7, in conjunction with output 13,¢,
establishes the receive/transmit rate that the Z80A-SIO/2
chip uses for SERIAL interface communications. These
communications are conducted through channel B of the
chip. The divide-by-factor used on channel B is
controlled through output 1316. Table 4-11 lists the
rate selection.

TABLE 4-11. SERIAL INTERFACE DATA RATE SELECTION

DATA BITS TRANSMIT DATA RATES (BPS)
\ l X ’ , %80A-SI0/2 CLOCK MODE
: DIVIDE BY 16|DIVIDE BY 32|DIVIDE BY 64
1 11 |1 | 1920 | 9600 | 4800 |
}1:1}0: 9 600 : 4 800 } 2 400 :
=1=o:1: 4 800 : 2 400 : 1 200 'I
11 1o : 0 : 2400 1 1 200 ll 600 ll
{ 0 : 1 |l Ll 1 200 | 600 | 300 |
: 0 : 1 : 0 'I 600 : 300 : 150 :
Lo 1o i1 | 300 } 150 : 75 Il
Lo lolo il  1s0 | 55 1 375 |
| | | | | I |

Input 083 - Read PLATO Communication Data

Input 083;¢ transfers data from the PLATO receiver to the
microprocessor. This data is only valid when a PLATO
communication-ready status/interrupt is present. Three of these

transfers are required to input the entire 21-bit word received
from the PLATO network. The format of the transfer is described
later under PLATO Communication Circuits.

Input 107¢ - Read ASCII Communication Data

This function inputs data received from the ASCII network. The
ASCII receiver is in channel A of the Z%Z80-SI0O/2 chip.
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Output 10;¢ - Load ASCII Communication Data

Output 1031¢ loads 8 bits of data from the microprocessor in a
buffer register for transmission to the ASCII network. This
register and the register that serializes the transmit data are
in channel A of the 280-SI0O/2 chip.

Input 1l;¢ - Read ASCII Communication Status

Input 1llj¢g transfers 8 bits of status from channel A of the
Z280-SI0/2 chip to the microprocessor. There are two registers
in channel A that indicate the status of ASCII communications,
status register 0 and status register 1. Each is separately
accessed by an output 1ll;¢ with data bits 2, 1, and 0 set to
0007 or 0013 respectively, followed by an input 1l;¢.

Output 113¢ - Load ASCII Communication Control

This function loads 8 bits of information into one of the seven
control registers in channel A of the Z80-SIO/2 chip. This is
in addition to the use of output 1lj;¢ with input 1ll;4 to

access status registers.

The control registers of channel A are numbered 0 and 1 and 3
through 7. Except for register 0, two outputs are required to
load a control register. The first output of 11,4 contains

the binary register number in data bits 2, 1, and 0. The second
output 1l;¢g transfers the control word that is to be loaded in
the selected register. These control words dictate the word
format and divide-by factor for channel A.

Input 12;¢ - Read Serial I/O Data

Input 12;¢ transfers the data received from the SERIAL inter-
face. The receiver for the SERIAL interface is in channel B of
the 280-SI10/2 chip.

Output 1276 - Load Serial I/O Data

Output 1274 loads 8 bits of data into a buffer register in
channel B of the Z80-SIO/2 chip for transmission on the SERIAL
interface.
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Input 1334 - Read Serial I/O Status

This function preceded by an output 13;¢ accesses status from
channel B of the Z80-SIO/2 the same as input 1llj;4 accesses
status from channel A. Channel B, however, contains one more
status register than channel A. This register is numbered
status register 2.

Output 13;¢ - Load Serial I/O Control

This function loads control information in channel B of the
Z80-SI0/2 the same as output 1ll;¢ loads channel A. Channel B,
however, contains eight control registers that are numbered 0
through 7.

Input 2Y/3Y;¢ - Input from Parallel Channel

This input function is denoted by address bus bit 5 being set to
1. The function transfers information from a peripheral device

to the microprocessor via the PARALLEL interface. This exchange
is described later under Parallel Interface Circuits.

Output 2Y/3Yj3g - Output to Parallel Channel

This function results in an exchange like input 2Y/3Y;¢, but
in the opposite direction.

PLATO COMMUNICATION CIRCUITS

The following paragraphs describe the PLATO receiver and PLATO
transmitter.

PLATO Receiver

The PLATO receiver operates asynchrondusly at 1200 bps and
assembles the 21-bit words from the PLATO network for transfer
to the microprocessor. The receiver begins operation when an
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output 053¢ from the microprocessor selects the PLATO communi-
cation circuits. This routes data from the selected interface
(internal modem, external modem, or long line) to the receiver
for word detection and word assembly.

Word Detection

The receiver detects words by monitoring the serial data input
of the selected interface for a start bit (figure 4-3). With
the internal modem or external modem interfaces, the respective
Data Set Ready and Carrier Detect signals must be on for moni-
toring to occur. When the receiver detects a start bit, that
and the following 20 bits are clocked in a 7-bit shift register
for word assembly.

A
* ki
é SHIFT DIRECTION T
T Y
— ---SPACE ORI*
19118 171611514 |13 12|11 {10]09|08]|07|06/05/04{03|02| 01|00 :
—_ ---MARKORO™
20BITS
! | WORD =21 BITS
NOMINAL 833 ps BIT DURATION
*NONCONVENTIONAL BIT POLARITY 03336-4

Figure 4-3. PLATO Receive Word Format

Word Assembly

Upon detecting a start bit, the receiver clocks the incoming
bits in the 7-bit shift register until the register is full.
Then the 7 bits in the register are parallel transferred to a
holding register and the PLATO communication-ready status/
interrupt is set. While the microprocessor inputs the contents
in the holding register through an input 0816, the next 7 bits
are clocked in the shift register and the process is repeated.

Three input 083 transfers are required to input a complete

word (figure 4-4). Data bit 7 of the first byte is set to a l
when transferred, and then cleared to a 0 in bytes 2 and 3.
Parity of words is checked by the resident loader or loaded con-
trolware, not the receiver.
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INCOMING 2I-BIT WORD
s|iof1s|17]16|15|14|13|12| 11 | 10|09|08|07|06|05|04(03|02| O 00| SERIAL

S
oata | E|S [19]18[17]16]15]14

BUS

7|16(5(4|13(2|1 10
FIRST BYTE

CLl13]12|11 [10]o9]08|07

DATA R
BUS 1716 |s]a|3]2]1 |0
SECOND BYTE

oatal 'R 06|05|04|03|02|01I |00

BUS171e(5]al3|2]|1]0

Figure 4-4. Receive PLATO Word Transfer

PLATO Transmitter

Like the PLATO receiver, the PLATO transmitter is enabled and
interconnected with the selected interface when an output 05;¢4
selects the PLATO communication circuits. The setting of inter-
nal switches S2-3, -4, and -5 determines whether the transmitter
operates at 75, 120, or 1200 bps or is run by an external trans-
mit clock on pin 15 of the ASCII/PLATO COMM connector. Opera-
tions include word transfer/serialization and word formatting.

Word Transfer/Serialization

Each PLATO transmit word requires two output transfers by the
microprocessor, an output 0ljg that loads the lower 5 bits in

a shift register, and an output 02;¢ that loads the upper

6 bits in a second shift register (2igure 4-5). The loading of
upper bits drops the normally active PLATO communication-
request status/interrupt until the word is clocked from the
registers. '
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DATA BUS BITS

A
71lels[alz]2]1 [o|oweR
BITS
DATA BUSBITS
LOAD IGNORED
urrer| 7 (6 (5[4 |32 (1 |0
BITS
\—_Y_"-’
IGNORED
out=—]| s |10 |os|os|o7|os|05|04|03]02| 01 |00
\ \
START STOP  assen

Figure 4-5. Transmit PLATO Word Transfer

Word Formatting

As the 11 upper and lower bits are clocked from the registers,
the transmitter inserts a start bit preceding the word and a
stop bit at the end of the word (figure 4-6). The parity bit
for each word is included in the transfer of the lower 5 bits
and is not generated by the transmitter.

Zd
? R s '
A I T
R T 0
T Y P o _ _spacEoro0*
S |10 |{09|{08 (07|06 |05({04{03|02|0I {00

— —— —MARKOR I*

[ neIrs ———f
| WORD= I3BITS NEXT—
* CONVENTIONAL BIT POLARITY 03336-4

Figure 4-6. PLATO Transmit Word Format

ASCII COMMUNICATION CIRCUITS

The circuits for ASCII network communications in channel A of
the Z80A-SIO/2 chip are selected through microprocessor output
0516, which connects channel A with the selected interface.
The word format, parity, and divide-by factor for the channel
are specified through output 1ll34. The specified word format
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is for receive/transmit words of one start bit, eight data bits,
and one stop bit. No parity bit is specified because parity
checking/generation is done by the resident loader or loaded
controlware, not the channel.

The divide-by factor established via output lll determines
whether the channel receive/transmit rates are f/l, 1/16, 1/32,
or 1/64 the rate of separate input clocks. These clocks (one
for receiving, one for transmitting) are selected through output
0616. The selection includes internal clocks of 307.2, 153.6,
76.8, 38.4, 19.2, 9.6, and 4.8 kHz, or external receive/transmit
clocks from a modem. Except when reselected by controlware, the
receive/transmit rates derived from the selected input clocks
and divide-by factor are the default rates specified by internal
switches S5-6, -7, and -8.

The following paragraphs describe the ASCII receiver and ASCII
transmitter within channel A.

ASCII Receiver

To detect words, the receiver searches the serial data input of
the selected interface for a start bit. Except for the long-
line interface, the Carrier Detect and Data Set Ready signals of
the selected interface must be on for this input to occur. Upon
detecting a start bit (logical 1 to 0 transition), the receiver
clocks in the eight bits that follow (least significant bit
first) and the ending stop bit (figure 4-7). If a word has no
stop bit, an internal framing-error status bit is set that is
available to the microprocessor via output/input 1l1l;¢.

Once a received word is assembled, it enters a three-stage,
first-in, first-out buffer within channel A, an internal
character-available status bit is set, and if enabled, an inter-
rupt is issued to the microprocessor. An input 10j¢g transfers
the word from the buffer to the microprocessor.

LEAST SIGNIFICANT MOST SIGNIFICANT DATA BIT
DATA BIT AS SEEN BY RECEIVER (MAY
BE THATOR BE PARITY BIT
THAT PROGRAM CHECKS)
L4Y
MARKING LINE START 0 | 6 7 STOP | MARKING LINE
)2
WITH AN EXTERNAL RECEIVE AT LEAST

CLOCK, DATA IS SAMPLED ON
THE FALLING EDGE OF THE
4029-2 CLOCK (RJI-17)

ONE BIT TIME

Figure 4-7. ASCII Receiver Word Format
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ASCII Transmitter

The transmitter in channel A consists of a buffer register and a
shift register. A word for transmission is loaded in the buffer
register through output 10;g. If the shift register is not

busy, the word is then transferred to the shift register for
serialization, an internal transmit-buffer empty status bit is
set, and if enabled, an interrupt is issued to the microprocessor.

In transferring a word to the shift register, the transmitter
inserts a start bit preceding the word and a stop bit at the end
of the word (figure 4-8).

LEAST SIGNIFICANT MOST SIGNIFICANT DATA BIT
DATA BIT AS SEEN BY TRANSMITTER (MAY
BE THAT OR BE PARITY BIT
THAT PROGRAM GENERATES)
MARKING LINE START 0 | 6 7 STOP lMARKING LINE
2 ,
WITH AN EXTERNAL TRANSMIT | BIT

CLOCK, TRANSITIONS OCCUR
ON THE RISING EDGE OF THE
4029-2 CLOCK (RJI-15)

Figure 4-8. ASCII Transmitter Word Format

SERIAL INTERFACE CIRCUITS

These circuits allow the terminal to interface with a serial-
communication device via RS-232-C/CCITT V.24/V.28 signals. Use
of the SERIAL interface is controlware dependent. The communi-
cation circuits for the interface are in channel B of the
Z80A-SI0/2 chip. Except for the following differences, the
operation of these circuits is identical to that of channel A,
which was described under ASCII Communication Circuits:

e A separate set of microprocessor inputs and outputs
access channel B like channel A,

® The receive/transmit words of channel B can contain 5, 6,
7, or 8 data bits.

® Channel B has a common receive/transmit rate and has no
"provision for use of an external clock. Also, an addi-
tional 2.4 kHz clock is included in the clock selection.

® The Carrier Detect and Data Set Ready signals of the

serial interface do not have to be on in order to receive
data.
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PARALLEL INTERFACE CIRCUITS

These circuits handle the information exchanges between the
microprocessor and the peripheral devices connected to the
PARALLEL interface. Up to eight addressable devices can be con-
nected to this interface in a daisy chain. Exchanges over the
interface are initiated through input 2Y/3Y;4 and output

2Y/3Y1¢ and occur in bit-parallel fashion. The following
paragraphs describe the interface signals and timing involved in
these exchanges.

Interface Signals

The signal definitions for the PARALLEL interface are as follows:

e Data Line 0 through Data Line 7 - These eight bidirec-
tional lines carry the information from the terminal to
the external devices or vice versa, depending on the
External Write and External Read control signals. The
kind of information is defined by the six Address Lines,
which determine the device being communicated with and
the function taking place.

NOTE

Unless a device is requested to place
data on the Data Lines, its data line
drivers must be in the high impedance
state.

® Address Line 0 through Address Line 5 - These six output
lines of the terminal determine the device to receive or

send data and the kind of function to be performed on the
data.

® External Write - When active, this control signal from
the terminal indicates that the information on the Data
Lines goes to the device defined by the Address Lines.
The device should get ready to receive data.

® External Output - This control signal from the terminal
complements the External Write signal. External Write
defines the direction flow of data; External Output
active indicates that the data on the Data Lines is
stable and that the device defined by the Address Lines
is to act on it.
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e External Read - When active, this control signal from the
terminal indicates that the device defined by the Address
Lines is to place the requested information on the Data
Lines. Only at this time can the device turn on its data
line drivers.

® External Ready - When active, this signal from the
addressed device indicates that the I/0 exchange
initiated by the terminal has been completed (data was
received by the device during an output or placed on the
Data Lines by the device during an input).

® Interrupt Line - This line is common to all devices on
the PARALLEL interface and any of them can activate it at
any time., Its purpose is to notify the microprocessor
that a device has data to exchange. When the micro-
processor services the interrupting device, the device
must deactivate this line.

Timing

Figures 4-9, 4-10, and 4-11 show the three possible cases of
interface timing for the output and input exchanges that are
described next. The microprocessor and interface circuits in
all three cases start the exchange in the same fashion. The
difference between cases depends exclusively on the device
response. All timing is referenced to the PARALLEL (RJ2) con-
nector at the terminal.

The three cases described for an output exchange (no extra wait
states, extra wait states, and timeout) also apply to an input,
with the only difference being that the device must input the
requested data before 750 nanoseconds for no extra wait states
to occur.

Output Exchange

An output 2Y/3Y;4 places the data and address code from the
microprocessor on the Data and Address Lines (shown by the
drivers going from tristate floating to bipolar state). Fifty
nanoseconds later, the interface circuits drop the External
Write signal active low. At this time, the devices on the
interface start sampling the address code.
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- 250 |~

CLOCK (4 MHz) I
REFERENCE ONLY

ADDRESS —-———( )
, |
DATA (OUTPUT) ———-( ‘f

EXTERNAL WRITE k
i)
N

EXTERNAL OUTPUT h_ OUTPUT /
250
|
]
|

EXTERNAL READ

DATA (INPUT)

SAMPLE EXT READY |

EXTERNAL READY gzzzzzzzz%za

NOTE: ALL TIMES IN NANOSECONDS.

03340

Figure 4-9. External Input/Output Timing (No Extra Wait States)

Two-hundred-fifty nanoseconds after issuing External Write, the
interface circuits drop the External Output signal active low.

The data is stable at this time, and the addressed device uses

the External Output signal to latch the data.

From the beginning of output 2Y/3Y;,, the interface circuits
force the microprocessor to enter a series of wait states, each
250 nanoseconds long. This continues at least 750 nanoseconds
after the issue of External Write. At this time, the interface
circuits start sampling the External Ready line to determine
which of the following cases is applicable:

® No extra wait states (figure 4-9) - If the device has
raised External Ready 750 nanoseconds after External
Write, the interface circuits release the microprocessor
so it can continue instruction execution.
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® Extra wait states (figure 4-10) - If the device has not
raised External Ready 750 nanoseconds after External
Write, the wait states continue until External Ready is
raised or the following timeout occurs.

® Timeout (figure 4-11) - If the device has not raised
External Ready within 54 microseconds (+20%) after Exter-
nal Write, the interface circuits simulate receipt of
External Ready, release the microprocessor, and set the
I/0 timeout status/interrupt to inform the microprocessor
that the exchange was not completed.

= 250 |~ |
cLock (amrz) | u_—] ] IJ In

REFERENCE ONLY

L] |
ADDRESS -————( e
)_____

DATA (OUTPUT) ————{

EXTERNAL WRITE
—___Wpur_ W ________ -
EXTERNAL OUTPUT OUTPUT
—~| 250 |~ |
EXTERNAL READ %2z
I
i— 750 =] -+l je->0
SAMPLE EXT READY " “| | l
|
| 1
| + >0 |
EXTERNAL READY lm: ﬁ
<43.2us 1

NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE. 03341

Figure 4-10. External Input/Output Timing with Delayed
Device Ready (Extra Wait States)
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CLOCK (4 MHz)
REFERENCE ONLY

ADDRESS

DATA (OUTPUT)

-] 250 |~

L]

—{

EXTERNAL WRITE

EXTERNAL OUTPUT

EXTERNAL READ

DATA (INPUT)

SAMPLE EXT READY

EXTERNAL READY

TIMEOUT STATUS

____{ %7 A}____
—__MWeuT N _____ _
OUTPUT
—~| 250 s
‘%;:? [
E
E-————750 —

4,

]
[*—>0—|
! .

M-

le————54us +20%

ol
>

03341-1

NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE.

Figure 4-11.

Input Exchange

Not Ready (Timeout)

External Input/Output Timing with Device

An input 2Y/3Y;¢ places the address code from the microproces-

sor on the Address Lines and turns the data receivers on.
the interface circuits drop the External Read
The devices then start sampling the address

nanoseconds later,
signal active low.

Fifty

code, and the addressed device subsequentially turns its data
drivers on and conditions the External Ready line.

62940007



As with an output, the microprocessor is forced into wait states
from the beginning of the operation until the receipt of Exter-
nal Ready (no extra-wait state or extra-wait state cases) or

until timeout occurs.

VIDEO BOARD

The video board contains the memory and display refresh circuits
of the terminal and provides the 4-MHz clock that drives the
microprocessor on the controller board. The following para-
graphs describe the memory structure on the video board and the
display refresh it performs.

MEMORY STRUCTURE

Figure 4-12 shows the memory structure and address assignments.
The board contains ROM and RAM that serve as program memory and
RAM that serves as display-refresh memory.

FFFF —,— e — - - - -
' DISPLAY
RAM REFRESH
MEMORY
80006 - —
7FFFlg —r — — — =9 =" =-="
1 OPTIONAL 1 1 OPTIONAL
' ROM** |} I RAM
400015_"‘- - —K w 7— —_—-
---- 9
1
3FFF ¢ > 1
! PROGRAM
RAM “— [ MEMORY
1000,¢ - 1
1
F o
OFFF g - / \
ROM * RAM
0000|s—’ _————
* CONTAINS RESIDENT DIAGNOSTIC/LOADER PROGRAM
%% EXPANDABLE IN 4K INCREMENTS TO A TOTAL
OF 16K FOR ADDITIONAL RESIDENT PROGRAMS . 03357-3

Figure 4-12. Memory Structure and Address Assignments
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Program Memory

The basic program memory consists of 4096 8-bit words of ROM
that holds the resident diagnostic/loader program and 16 384
8-bit words of RAM for controlware storage. Through options, up
to 16 384 words of ROM containing additional resident programs
can be added, in 4096 word increments, and 16 384 words more RAM
added. The overlap of ROM and RAM addresses is handled through
the selection scheme described earlier under microprocessor
instruction fetching.

The program RAM requires that the microprocessor perform 128
refresh cycles every two milliseconds to keep the storage cells
of those chips active.

Display-Refresh Memory

These 32 768 8-bit words of RAM store the information that is to
be displayed. Each bit stored corresponds to a specific dot
position on the screen. Both the microprocessor and display
refresh circuits share access to this memory, with the display
refresh circuits having priority. No refresh cycles by the
microprocessor are necessary with this RAM because of the
sequential reads done by the display refresh circuits.

DISPLAY REFRESH

The following paragraphs describe the refresh-memory/display
relationship and display-refresh timing.

Refresh-Memory/Display Relationship

There is a direct relationship between the address of the
refresh memory where data is written and the coordinate where
the data is displayed. The relationship is:

® Each refresh-memory address defines a memory location
where eight bits (dots) of information are stored. These
eight bits represent eight contiguous dots positioned on
a scan line, with data bit 0 (least significant) on the
left and data bit 7 (most significant) on the right
(figure 4-13). Sixty-four of these dot groups or columns
exist across the displayable area of the screen (columns 0
through 63).
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COLUMN O COLUMN i COLUMN 2
r A M . N —_— N
e 222 22

oOI 2 3456 789 0123456 78901 2 34

' |

2 T

3
SCAN| 4
LINE 5

6

7 +

599 ;

9

10

DATABIT 7
-MEMORY ADDRESS 8008,¢
DATA BITO
AREA WHERE DATA |
IS DISPLAYED
512 SCAN LINES
e ——== = L
_—-——'; 04030

Figure 4-13. Refresh-Memory/Display Relationship

® The upper seven bits of the 16-bit refresh-memory address
define one of the 64 columns. The lower nine bits of the
address define one of the 512 scan lines that are within
a column (lines 0 through 511). Increasing the upper
7-bit segment by one refers to the next column to the
right; and increasing the lower-bit segment by one refers
to the next lower line in a column.

e The lowest refresh-memory address (8000;¢) corresponds to
the upper-left corner of the displayable area (column O,
line 0); and the highest address (FFFFjg) corresponds to
the lower-right corner (column 63, line 511).
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As each refresh-memory address relates to an 8-dot horizontal
area on the screen, illumination of dots depend on the stored
bit values. A logical 1 in memory results in the corresponding
dot being illuminated, and a logical 0 results in it being black.

Display-Refresh Timing

The display refresh circuits generate a noncomposite video sig-
nal with separate line sync and field sync signals for the dis-
play monitor and a composite video signal that is output on the
rear-panel VIDEO OUT connector. Both sets of signals have the
following timing:

® A 34.23-KHz scanning rate making scan line timing as
shown in figure 4-14. Scanning goes left to right across
the screen, then retraces left and down to the next line.

@ A 50- or 60-Hz frame-sync rate making frame timing as
shown in figure 4-15. The 50- and 60-Hz rates are
generated by internal clocks and are selected via the
50/60-Hz switch on the power supply.

WHITE———————— — ————
VIDEO
BLACK- — == ——
SYNC—————— — SR
tsu)tor | tvL | to2
T T
tLINE
tg = SYNC WIDTH = 2.998 uSEC
tp, = SYNC/VIDEO DELAY= 2.998 uSEC
ty,* VIDEO FIELD =21.248 uSEC
tpp= VIDEO/SYNC DELAY= 1.972 uSEC
tLINE =29.216 uSEC (34.23 KHZ)

03358

Figure 4-14. Scan Line Timing (Composite Video Signal)
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LINE 512 tp3 %~ ——~—4-—~———- -«-—4 LINE |

60 HZ 50 HZ
(LINES) (m SEC) (LINES) (m SEC)
VIDEO WIDTH 512 14.959 512 14.959
703 VIDEO/SYNC DELAY 19 0.555 73 2.133
tgg FRAME SYNC 4 0.117 4 0.17
tpa SYNC/VIDEO DELAY 25 0.730 96 2.805
FRAME TIME 570 16.653 685 20.013

03358

Figure 4-15. Frame Timing (Composite Video Signal)

OPTIONAL MODEM/DAA BOARD (PLATO NETWORK USE ONLY)

The internal modem/DAA (data-access arrangement) board is only
applicable for PLATO network communications and is selected for
operation through microprocessor output 05;¢. The board uses
the phase-coherent frequency-shift keying (FSK) type of
modulation/demodulation and operates asynchronously, full-duplex
on a two-wire telephone line. Major modulation/demodulation
characteristics are:

e The analog transmitter operates from 0 to 150 bps and
generates a 390-Hz signal for a mark (logical 1) and a
490-Hz signal for a space (logical 0). Transmitter power
is -9 dBm (maximum) to -13 dBm (minimum).

® The analog receiver operates from 0 to 1200 bps and
recognizes an incoming signal of 1300 Hz as a mark and
2100 Hz as a space. The power of incoming signals can
range from -10 dBm (maximum) to -43 dBm (minimum). Car-
rier detect occurs for signals between 1100 and 2300 Hz.

Connection of the analog receiver/transmitter with the telephone
line is made through a relay on the board that is controlled by
the front-panel TALK/DATA switch. Use of the TALK/DATA switch
is described in Operation, section 2.
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OPERATOR PANEL

The operator panel consists of a printed-circuit board that is
mounted behind the bezel/keyboard cover. Attached to the board
are: the audible alarm, RESET switch, TALK/DATA switch, six
LEDs, and the ten selection switches that are behind the protec-
tive door. Program access to the setting of switches on the
board occurs via microprocessor inputs 003g and 061g. Out-

put 0036 controls the LEDs when they are under microprocessor
control, and output 0534 controls the alarm.

TOUCHPANEL

The touchpanel consists of a mylar panel with sixteen Y signal
lines in horizontal rows overlaying a glass panel with sixteen X
signal lines in vertical columns. These X/Y signal lines con-
nect to the touchpanel-interface circuits on the controller
board. When the outer mylar surface is pressed against the
glass, the intersecting row and column signal lines effectively
short together and the interface circuits capture the X/Y coor-
dinates for transfer to the microprocessor.

The touchpanel-interface logic operates basically as follows.
The upper 4 outputs of an initially free-running 8-bit counter
are fed into a 1-0f-16 decoder, which sequentially drives each
column (X) signal line to a logical low while leaving the others
high. During the excitation of each column signal line, the
lower 4 outputs of the counter are used, via a l6-input multi-
plexer, to sequentially select each row (Y) signal line for sam-
pling. Upon detecting a logical low row signal line, the logic:

® Delays (debounces) the signal
® Stops the counter

® Sets the touchpanel data-ready status/interrupt

® Passes the current counter outputs (X/Y coordinates) to
the microprocessor upon an input 02;¢4

e Enables the counter to continue scanning after the input
- 0276 by the microprocessor
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KEYBOARD

Except for the SHIFT and CTRL (Control) keys, each keyboard key
enables a shifted code (SHIFT key in use) and an unshifted code
(figure 4-16). Either type code is increased by 80;¢ when the
CTRL key is in use. None of the actual keycodes are generated
by the keyboard itself. Rather, the basic codes are generated
by the keyboard interface circuits on the controller board and
are modified by the controlling program.

A counter in the keyboard-interface circuits outputs counts that
are equal to the unshifted codes assigned to keys. The keyboard
decodes this output and indicates the state of the corresponding
key via a Strobe signal. If the key corresponding to the
current count is being pressed, an active low Strobe signal
causes the keyboard interface circuits to:

® Delay (debounce) the signal
® Stop the counter
® Set the keyboard data-ready status/interrupt

® Pass the current counter output and state of SHIFT and
CTRL keys to the microprocessor upon an input 0Oljg

® Enable the counter to continue counting after the input
0l by the microprocessor

S”C'SEED'——\ 20 21 22 23 24 25 26 27 28 29 78 31 32 38
N I T | S| R | PRI | A | S I | N | 2772 %@ Y

UNSHIFTED
CODE

3F 2C 2E

0l
71
[ 7 \/{\, R==0) [ = — ) [

Ao
il 12 18
3C

02 03 04 05 06 o7 o8 09 58
77 65 72 74 79 75 69 6F 70

35
777

Z Al A AT AT

NP HANEEeERnE a0
IF oC OE 51 57 45 52 54 59 55 49 4F 50
- 2D ot 7S 64 66 67 68 6A 6B _ 6C  IC ek

() M
Z7anEnannenen .
oD OF 4\ 53 44 46 a7 48 4A 48 4C 5C
28 ey T T8 63 76 62 6B 60 T TE _JO
; Csmr SN0 M N o 0w N SR

oB OA 5A 58 43 56 42 4E 4D SF SE

A
 ~ |

40
02298-I

NOTE: SHADED AREAS INDICATE DIFFERENCE IN KEYCAP COLORS.

Figure 4-16. Keyboard Codes and Legends
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DISPLAY MONITOR

The monitor is a noncomposite display that is driven by standard
TTL/DTL logic-level inputs. The display inputs are line sync,
field sync, and video information, which are provided by the
video board. DC power for the display is provided by the power
supply board. The display consists of deflection electronics,
high voltage circuits, video electronics, cathode-ray tube (crt)
and necessary mechanical support components. Adjustments are
provided for size, centering, focus, brightness, and linearity.
All adjustments except brightness are factory set, but may be
adjusted by maintenance personnel.

POWER SUPPLY BOARD

The power supply board converts 120-V ac, 50/60-Hz input power
to regulated outputs of +5, -5, +12, -12, and +55 V. On inter-
national units, a stepdown transformer is associated with the
power supply board to reduce the 220 to 240 V ac to the required
120 V ac level. The +5, -5, +12, and -12 V power the terminal
logic circuits, and the +55 V powers the deflection and high-
voltage circuits of the display monitor.

The circuits of the power supply board are divided in two sec-
tions, the section that develops +55 V and the section that
develops +5, -5, +12, and -12 V. Each section contains separate
transformers and separate rectifier, filter, and regulator
circuits. The section for +5 V contains an additional
overvoltage-protection circuit. The circuit automatically shuts
off all outputs of that section when the +5-V output rises to
+5.5 to +6.8 V. The +5-V and +55-V outputs are adjustable.
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DIAGRAMS

This section contains the logic diagram set for the terminal.
Instructions on how to interpret the logic diagrams are con-
tained in the preliminary sheets of the diagram set.
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GENERAL LOGIC SYMBOL INFORMATION
INTEGRATED CIRCUIT LOGIC SYMBOL

& «@—— LOGIC FUNCTION IDENTIFIER
140 «@—— ELEMENT TYPE

B4A «@—— PACKAGE LOCATION ON BOARD
(PHYSICAL LOCATION CODE)

TAGGING INFORMATION

POLARITY INDICATOR

SIGNAL DEFINITION
BOARD CONNECTOR
/ PIN NUMBER

o0 (h)- L B /

GENERAL P.C. BOARD INFORMATION

EACH PRINTED CIRCUIT BOARD, UNDER IDEAL CONDITIONS. WOULD BE
REPRESENTED ON ONE SHEET. HOWEVER, DUE TO THE LARGE NUMBER OF
CIRCUITS LOCATED ON SOME BOARDS, MULTIPLE SHEETS MAY BE REQUIRED
THE BOARD TYPE IS LISTED AT THE BOTTOM OF EACH DIAGRAM SHEET. THE
BOARD LOCATION WITHIN THE LOGIC CHASSIS MAY ALSO ACCOMPANY THE
BOARD TYPE. EACH SYMBOL ON THE DIAGRAM REPRESENTS A PORTION OF

AN INTEGRATED CIRCUIT. THE ENTIRE INTEGRATED CIRCUIT OR A DISCRETE
COMPONENT. EACH SYMBOL REFLECTS THE LOGIC FUNCTION IDENTIFIER
ELEMENT OR COMPONENT TYPE, AND THE ELEMENT OR COMPONENT LOCATION
ON THE BOARD. COMPONENT LOCATION IS DEFINED BY AN ALPHANUNERIC

REV

62201052 | A

DWG NO

]sueer 5

CROSS
REF NO

WATRIX DEPENDING ON THE TYPE OF PRINTED CIRCUIT BOARD USED. FOR
INFORMAT [ON ON THE COMPONENT OR ELEMENT TYPES USED IN THIS LOGIC
SET, REFER TO KEY TO LOGIC SYMBOLOGY MANUAL, CDC PUBLICATION
NUMBER 82172400

QUALIFYING SYMBOLS

CODE IDENT
15920

140 READ 5y 38 345 ag-8 ¢ = 00
333 A3-38 2 2] B4A ' = o
L ELENENT PIN NUMBER 1 = INVERTER
X—=Y = X(INPUTS) DECODED OR n
ENCODED TO Y(OUTPUTS) 2
X/Y = X(INPUT LEVEL) CONVERTED [ae]
SIGNAL ORIGIN SIGNAL DESTINATION 70 Y(OUTPUT LEVEL) =
I E— - >
BOARD CONNECTOR PIN NUMBER BOARD CONNECTOR PIN NUMBER L
BOARD LOCATION IN LOGIC CHASSIS BOARD LOCATION IN LOGIC CHASSIS e
CROSS REFERENCE SHEET NUMBER CROSS REFERENCE SHEET NUMBER >
w
X
ON BOARD, OFF SHEET TAGGING NON—-STANDARD ABBREVIATIONS
IN A LOGIC DIAGRAK SET HAVING MORE THAN ONE SHEET. A HEXAGON IS USED TO INDICATE THAT THE SIGNAL
IS COMING FROM, OR GOING TO. ANOTHER SHEET OF THE SAME BOARD. (NOTE. EACH SIGNAL NAME IN THIS
LOGIC SET HAS BEEN PRECEDED BY A *'+'' (INDICATING AN ACTIVE HI) OR A **='" (INDICATING AN ACTIVE L0)).
b 006 2
g *READ DY o0 () +READ . e () +READ . =
] =)
2 —WRITE . 008 004 . -WRITE g &
g
S
C.R_SHT. 004 C.R_SHT. 006 C.R_SHT. 008
ON SHEET TAGGING VOLTAGE LEVELS MISCELLANEOUS INDICATORS
THE SMALL CIRCLES WITH ALPHA CHARACTERS INSIDE ARE USED T0 1. ANALOG OR NON-LOGIC LEVELS
SHON A SIGNAL PATH WITHOUT ACTUALLY RUNNING A LINE FROM ONE
POINT TO ANOTHER. A CIRCLE WITH AN ARROW POINTING AWAY FROM
IT IS THE SIGNAL OR GIN. IN DIRECT LINE WITH THE ORIGIN ARROM,
ANOTHER CIRCLE IS DRAWN WITH AN ARRON POINTING TOWARD IT, THIS
IS THE SIGNAL DESTINATION.
2. NON-STANDARD LOGIC LEVEL
3. LOGIC LEVELS
DTL LOGIC OPERATiON
HIGH (LOGICAL 1) = +2.6 TO +5.0 VOLTS
LOW (LOGICAL 0) = 0.0 TO +0.45 VOLTS
SWITCHING POINT = +1.1 T0 +1.9 VOLTS
TTL LOGIC OPERATION
t HIGH (LOGICAL 1) = +2.8 T0 +5.0 VOLTS
LON (LOGICAL 0) = 0.0V TO +0.45 VOLTS
SWITCHING POINT = +.85V TO +1.9 VOLTS
RESISTOR MODULES SWITCH MODULES TEST POINTS
REFERENCE DESIGNATION NO —O0 0—
(ENTIRE NODULE) VR THE CLASS DESIGNATION LETTERS **TP  HAVE
REFERENCE DESIGNAT 10 -1.84 NOT BEEN SHOWN ON THIS LOGIC SET. THERE-
N IGNATION NO. FORE, THE TEST POINTS APPEAR AS FOLLONS
(INDIVIDUAL RESISTOR) LOCATION OF SWITCH
VALUE MODULE ON THE BOARD
LOCATION OF RESISTOR SWITCH POSITION ON MODULE
+5V I MODULE ON THE BOARD REFERENCE DESIGNATION NO 3
(ENTIRE MODULE)
R4B, 47K, A10 i _QG
2 «@—— NODULE PIN NO. , g
3
| T) f m |
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A NOT PART OF 9CAD BOARD
€5,.100, ‘E ms
<
1 4644k R76,1%, 3,01 crr..0,,
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PRIMARY RCV — 3 = 5 |—— +XBD 02 2| 3%
PRIMARY RTS ] 4 I -2 68— w003 | S| Jw
PRIMARY CTS — 5 @ 3 PIN 13 KEYED |7 |——— +KBD 04 2| ok
DATA SET READY —— 5 z 2 8 |——= +K8p 05 g &5
SIGNAL GROUND 7 1 S 2 9 le——— _SHIFT zl =z
CARRIER DETECT ———{ 1§ 4 10— ey gl 8
s — 9 1 ~CONTROL (&)
S E | seconoary c1s  ———=f 13 13 FE,, N
£ S | SECONDARY XNT ~<— 14 _J .
S S| XMT TIMING —— 15
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-LONG LINE XNT 22 5 fe— Y13
17— 12
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CONTROLLER MODULE 13— -1
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. =
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- +ADDRESS 05~ *+—— 7 29 fe—— 1 | B
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S22 o e— 9 ; :;']’5 £=
S I | -EXT READ - 10 s <5
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S 5 | ExT INTERRUPT ——=f 12 6 > 3|2
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w e -
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+EXT DATA 04 +—f 21 16— -X8
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-— 22— 5
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1 3 (8) 8) N\
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z (16 32K)
E 41 ——> (OPTIONAL)
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CRIT -
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£
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) l ) v 0 | <
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P 0l
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CR209 ¢ 84l
F3 AR —3
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CR208 (00-07)  CLOCKS LN
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AND CLOCK INTERFACE LONG LINE -
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3 f 7~ CR212 o
I B w <:t .
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CONTROLLER G = GATE
STATUS )
CR202
INTERRUPT
1 MASK
! : CR205 ™
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