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PREFACE 

The CDC@ Information Systems Terminal II Hardware Mainte
nance Manual contains site and support information. Sec
tions contained in this manual are: 

• General Description 
• Operation 
• Installation and Checkout 
• Theory of Operation 
• Diagrams 
• Maintenance 
• Parts Data 
• Wire Lists 

Appendix A contains the Federal Communications Commission 
Regulations. 

Additional reference and hardware maintenance information 
applicable to the terminal is provided in the following 
pUblications. 

Title Publication Number 

PLATO Terminal User's Guide 

+5-Volt Regulator Hardware Maintenance 
Manual 

Processor Module Hardware Maintenance 
Manual 

Key to Logic Symbology for Terminal 
Equipment Manual 

97404800 

62960700 

62960000 

82172400 

This manual and the previously listed manuals may be 
ordered from: 

82100083 

Control Data Corporation 
Literature and Distribution Services 

304 North Dale Street 
St. Paul, Minnesota 55103 
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GENERAL DESCRIPTION 1 

The basic terminal is a stand-alone device that operates in 
the CDC® PLATO Education Network.'* This section discusses 
the terminal configuration, controller, internal modem, 
communication line interfaces, and terminal characteristics. 

TERMINAL CONFIGURATION 

An illustration of the terminal is shown in figure 1-1. 
The following paragraphs discuss the display, operator's 
panel, touchpane1, keyboard, and the enclosure. 

Figure 1-1. Terminal 

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

The display is a noncomposite video display which receives 
vertical and horizontal sync pulses to deflect an electron 
beam in the cathode-ray tube (crt). The video information 
received is used to unblank the crt at proper times to pre
sent data on the screen. The display consists of electron
ics, yoke, flyback transformer, brightness potentiometer, 
high-voltage rectifier, and a crt. 

The active display area is a raster of 512 by 512 picture 
elements which is refreshed in the noninterlaced mode. 
These 262,144 picture elements are individually program
mable (ON or OFF). The active display area is approxi
mately 8.5 in by 8.5 in (216 mm by 216 mm) • 

OPERATOR'S PANEL 

This panel, located on the right of the bezel, contains all 
of the external indicators and controls, except for the 
POWER ON/OFF switch. These indicators and controls are 
described in section 2. 

TOUCHPANEL 

The touchpanel forms a 16 by 16 matrix of 0.5 in by 0.5 in 
(13 mm by 13 mm) square touch-sensitive areas, overlaid on 
the display screen. Pressure applied to the touchpanel/ 
display surface interrupts the x and y scanning mechanism. 
When a touch is detected, the interface logic captures the 
intersecting X/Y coordinates for further processing, and an 
audible tone is produced. 

KEYBOARD 

The terminal keyboard provides for operator entry of spe
cific symbol and control codes. When a key is pressed, a 
7-bit code is sent to the control section of the terminal. 
It thus passes to the central computer for interpretation 
before data returns to the terminal for display. 
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Interpretation of the code by the central computer allows 
the code to be redefined before display. When used in con
junction with the computer software, the keyboard can com
municate a limitless number of characters, lines, and 
symbols. 

ENCLOSURE 

The terminal is housed in a four-part integral housing con
sisting of the base, hood, bezel/keyboard cover, and 
display/touchpanel mask. 

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

CONTROLLER 

The controller portion consists of two printed-circuit 
logic boards: the controller board and the video board. 

CONTROLLER BOARD 

The controller board provides the control function and 
processing capability required to support the input and 
output operations and to manage their interactions. Exam
ples of control functions are: 

a. Character generation 

b. Line generation 

c. Instruction decoding and execution 

d. Routing of messages for peripheral devices 

e. Interrupt recognition and processing 

The processor inputs data from, or outputs data to, the 
devices/interfaces listed in table 1-1. 
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TABLE 1-1. DEVICE INPUTS AND OUTPUTS 

DEVICE MICROPROCESSOR 
INPUT/OUTPUT 

Memory Both 

Keyboard Input 

PLATO communication interface Both 

Serial channel Both 

Maintenance LEOs Output 

Switches Input 

ID code setting Input 

Touchpane1 Input 

Parallel channel Both 

Interrupt mask Output 

VIDEO BOARD 

The video board provides timing and memory to support the 
controller board and the display module. Features are: 

a. 32K 8-bit words of RAM for crt refresh 

b. 16K 8-bit words of RAM for programs (basic memory) 

c. Provision for 16K 8-bit words of RAM expansion 

d. 2K 8-bit words of ROM/EROM for terminal diagnostic 
and loader program 

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

f. Composite video output for external devices 

The video board has in it the supporting logic for the 
memory expansion, including sockets where the memory chips 
are inserted. This feature expands the basic 48K-word RAM 
to 64K words (8-bit words). This increases the capacity of 
the random-access memory dedicated for programs from 16K to 
32K 8-bit words. This memory expansion feature consists of 
the addition of eight memory chips. 
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INTERNAL MODEM 

The internal modern PC board is a FSK (Frequency Shift Key) 
data modern designed for asynchronous operation on a voice
grade telephone line. Features are: 

• RS-232-C interface to the terminal for transmitted 
and received data 

• Forward (receive) channel l300-Hz mark, 2l00-Hz 
space binary, FSK modulated signal 

• Reverse (transmit) channel 390-Hz mark, 490-Hz space 
binary FSK modulated signal. 

• Receive data rate up to 1200 bps 

• Transmit data rate 0 to 150 bps 

• Line impedance is 600 ohms balanced 

on unconditioned 
dial-up line 

• Operation is full duplex on a two-wire, dial-up line 

• Transmitter output level is -9 dBm (+0, -4 dBm) 

• Receiver input level is from -10 dBm to -43 dBm 

POWER SUPPLY 

The basic power supply is designed for l20-V ac, SO/60-Hz, 
or 220/240-V ac, SO/60-Hz input. However, the 220/240-volt 
operation requires a different ac entry panel. Regulated 
output voltages generated are: 

• +55 volts 

• +12 volts 

• +5 volts 

• -5 volts 

• -12 volts 
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INTERFACES 

Three interfaces are bidirectional: - serial channel, PLATO 
communication, and parallel channel. The terminal can be 
configured into several systems or communication networks. 

SERIAL CHANNEL INTERFACE 

The serial channel interface provides the terminal proces
sor with an asynchronous, full duplex, bit-serial/ 
word-serial interface that meets the RS-232-C standard. 

The transmitter voltage levels are: 

-12.0 V S 
+3.0 V < 

Mark or OFF < -3.0 V 
Space or ON S +12.0 V 

Slew rate is 30 V per microsecond or less. 

The receiver voltage levels are: 

-22.0 V < Mark or OFF < +0.8 V 
+0.8 V ~ Undefined S +2.0 V 
+2.0 V < Space or ON S +22.0 V 

Open input gives a mark or OFF state (fail-safe condition) • 

The send-data and receive-data serial information is asyn
chronous having the format shown in figure 1-2. 

o I STAR. BIT (SPACE OR HIGH) 

® 5,6,7, OR 8 DATA BITS (1= MARK OR LOW, 0 = SPACE OR HIG H) 

® lOR NO PARITY BIT (EVEN OR ODD) 

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

Figure 1-2. Serial Word Format 

03342 
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The transmitter idles in the mark state. 

Both the receive and send portions must operate with the 
same format (number of data bits, parity) and baud rates. 

PLATO COMMUNICATION INTERFACE 

This PLATO network-compatible communication interface 
allows asynchronous reception of 2l-bit words at a nominal 
1200 bps, and asynchronous transmission of l2-bit words at 
a nominal 75, 120, or 1200 bps (switch selectable) via 
RS-232-C or optically-coupled long line interface circuits. 

This long line receiver is basically a light-emitting 
diode/phototransistor circuit. The sending device should 
provide enough current to drive the LED to the on state to 
transmit a logical 1, and turn the current off to transmit 
a logical O. Figure 1-3 shows the typical long line 
receiver circuit. 

The long line receiver data is ORed with the RS-232-C data. 
An internal switch determines which of the two signal 
inputs is to be used 'by the terminal. 

+12 v 

+5 v 

LONG LlNE+~I>_-~~--+--, 

IK 

DATA 

LONG LI NE - ---+,>_-----4t----+~ QI 

lOOK 

RCVR = MCT2F, CDC PART NUMBER 95791300 
01 = TRANSISTOR NPN, CDC PART NUMBER 51003059 
01 = DIODE IN4148, CDC PART NUMBER 51007385 

03339 

Figure 1-3. Long Line Receiver 
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When long line transmitter is more positive than long line 
receiver, the LED will conduct and emit light, causing the 
NPN phototransistor in the receiver to conduct. This, in 
turn, will increase the voltage at the base of 01, turning 
01 on and lowering the output (collector) to a TTL low. 
When long line transmitter is equal to or lower than long 
line receiver, the LED will be off and the output of 01 
high. 

Therefore, the data is inverted by the receiver. The diode 
across the input lines prevents the LED from being reverse 
biased. 

The long line driver lines, when enabled, provide the 
source and sink current required to match the long line 
receivers. Figure 1-4 shows the typical long line driver 
circuit. 

">---___ ----..... ----~:>LONG LINE + 

01 
XMIT DATA (TTL) 

TI, T2, AND T3 = RS-232-C DRIVERS (MCI488), 
CDC PART NUMBER 36186400 

01 = DIODE 1 N4148, CDC PART 
NUMBER 51007385 

.----~~LONG LINE-

03339 

Figure 1-4. Long Line Driver 

These three drivers connected in parallel can drive a long 
line receiver (figure 1-4) 10 000 feet (3000 metres) when 
using the proper cable. 

The diode prevents the long line transmitter from going 
more negative than the diode forward bias drop (0.6 V), 
thus protecting the receiving LED from large reverse bias 
voltage. 

A low TTL input to the driver will switch long line trans
mitter to a positive voltage, driving current through the 
load (receiver). This is the on state. . 
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PARALLEL CHANNEL INTERFACE 

The parallel channel interface provides a means for the 
terminal to communicate and exchange information with 16 
addressable, external devices. Data is exchanged in 
bit-parallel/byte-serial mode, with the terminal processor 
controlllng the interface. 

All voltage levels on the parallel channel are TTL compati
ble, defined as follows: 

Terminal output 

Data Lines 

+2.0 V ~ High S +5.25 V 
+0 • 0 V SLow S +0 • 4 V 

Terminal input 

Data Lines 

Others 

+2.4 S High S +5.25 V 
+0 • 0 S Low S +0 • 4 V 

Others 

+2.0 V S High S +5.25 V 
-0.25 V SLow S +0.8 V 

+2.4 V S High S +5.25 V 
+0.25 V SLow S +0.5 V 

TERMINAL CHARACTERISTICS 

The following are physical, electrical, environmental, per
formance characteristics, as well as I/O signal cables and 
grounding requirements of the terminal. 

PHYSICAL CHARACTERISTICS 

The terminal has the following dimensions and weights: 

Width: 
Height: 
Depth: 
Weight: 

15.75 in (400 mm) 
16.5 in (419 mm) 
23.75 in (603 mm) 
45 lb (20.5 kg), 60 Hz 
53 lb (24.0 kg), 50 Hz 
l20-V ac = 45 lbs (20.5 kg) 
220/240-V ac = 53 lbs (24.1 kg) 

ELECTRICAL CHARACTERISTICS 

The electrical power requirements for the domestic termi
nal, are listed below. The electrical power requirements 
for the international unit, are listed within parentheses 
in the cases where they differ from the domestic unit. 
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Voltage: 120 V ac (220/240 V ac) 
Phase: Single 
Frequency: 60 Hz (50 Hz) 
Current: 1.4 A (0.7 A) 
Power Consumption: 0.154 kVA 

ENVIRONMENTAL CHARACTERISTICS 

The terminal has the following environmenta-l characteris
tics: 

Operating Temperature: SOep to 1050p (100 C to 
4-0OC) 

Recommended Operating Temperature: 7Sop (240 C) 

S tor age 'l'"emper a tur e: -4.0°1' to 15801' (-40OC to 
7'OOC) -
MazilllUlll Temperature Grad ie-n·t: 180p /h (lOOC/h) 

Ope:rating Rela.tive Humidi ty: 10' to 90' (no 
condensat ion) 

Storaqe Re-lative Humidity: O' to 100' (no conde-ns'ation) 

Hum-idity Grad.ie-nt: lO'/h-

Maximum Operatinq Al.titud:e:: 9850 ft (3000 Dr) 

Hea·.t Dissipation: 278 W (4-00 Btu/h) 

Cooling: Natural Convection 

PERFORMANCE CliARACTERISTrCS 

The Plato rnterface has the following maximum performance 
characteristics. 

Input Data Rate: 1200 bps 
Output Data Rate: 1200 bps 
Char acter's per Second: 171 
Lines per Second: 57 
Point Plots per Second: 57 
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I/O SIGNAL CABLES 

The following list details the signal cables used by the 
terminal. 

Connects 
Between 

Terminal (RJ1) 
and Communica
tions Network 

Number 
of Pins 

25 

Standard 
Length 

Maximum 
Length 

10,000 ft 
(3000 m) 

Terminal and Supplemental Equipment 

Parallel Channel 
(RJ2) 25 5 ft (1.5 m) 

Serial Channel 
RS232C(RJ3) 25 50 ft (15 m) 

Composite Video 
BNC Connector 500 ft (150 m) 

Telephone 
Connector 14 ft (4.3 m) 

GROUNDING 

Mating 
Connector 

CDC 
53397814 

CDC 
53397914 

CDC 
53397814 

Standard 
Plug 

51917911 

No special grounding requirements are necessary for this 
terminal. A safety ground is provided through the three
pin ac power plug when connected to a properly grounded 
site outlet. 
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OPERATION 

This section describes the location and function of all 
external controls, indicators and connectors, and all 
internal controls and indicators of the terminal. Terminal 
operating procedures are described in the Control Data 
PLATO Terminal User's Guide (refer to the preface of this 
manual for the publication number). Use of these controls 
and indicators for maintenance purposes is described in 
section 6 of this manual. 

EXTERNAL CONTROLS, INDICATORS, AND CONNECTORS 

The following paragraphs describe the function of the 
external controls, indicators, and connectors. 

EXTERNAL CONTROLS 

The locations of the external controls and indicators are 
illustrated in figure 2-1. They are: 

• Alphanumeric keyboard 
• Power ON/OFF switch 
• Brightness Control 
• RESET switch 
• DATA/TALK switch 
• Parameter/Mode switches 

Alphanumeric Keyboard 

The terminal keyboard, figure 2-2, is discussed in the 
PLATO Terminal User's Guide. Input codes are discussed in 
section 4 of this manual. 

Power ON/OFF Switch 

This is a horizontal rocker switch serving as both a cir
cuit breaker and power switch. 
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Since this switch disconnects all power from the terminal, 
the user must wait approximately 45 seconds after applying 
power to allow the crt filament to warm up. Following the 
application of ac power, the terminal automatically clears 
and all logical elements set to their initial status. 

t=J 
SOFT CD 

CD 
SIX ROCKER SWITCHES CD 
BEHIND PROTECTIVE 

LOOP CD DOOR 
KB/TP CD 
TEST CD 

DATA/TALK SWITCH 

e) DTR 

e) DSR 

e> RTS 
SIX LEOS e> RCV 

~ XMT 

e:> ERR 

~POWER ON/OFF SWITCH 

Figure 2-1. External Controls and Indicators 

Brightness Control 

This control adjusts video brightness. 

2-2 

CAUTION 

If the brightness control is set too 
high, the display will be out of 
focus, and the life of the crt will 
be unnecessarily shortened. 

82100083 
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EXIT 
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II ~I 

Figure 2-2. Alphanumeric Keyboard 

RESET Switch 

Pressing the RESET switch momentarily initializes the ter
minal logic and causes a check sum test of each major con
trolware block. Controlware blocks found to be in error 
reload automatically. Pressing the RESET switch and 
holding it down for longer than 3 seconds initializes the 
terminal logic, initiates the terminal resident diagnostics 
(as selected by front panel switches), and causes a full 
autoload of the terminal's controlware from the PLATO 
system. 

Terminal logic is initialized as follows: 

1. ROM and test mode selected 

2. Next instruction fetch from address 0000 

3. Interrupts disabled 

4. Interrupt mask reset 

5. I/O interfaces reset; ready to start new cycle 

6. External indicators illuminated 

7. Keyboard data not ready 

8. PLATO communication character request set (trans
mission aborted) 

9. PLATO communication character ready; not changed 
from previous state 
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10. Serial port 

a. Selects 150 bps clock 

b. Resets character request and ready interrupts 

c. Aborts transmission and sets character request 

d. Resets character ready status 

11. Touchpanel data not ready 

DATA/TALK Switch 

This slide switch routes the signals from the telephone 
network to either a telephone set plugged into the terminal 
(TALK position) or to the internal modem (DATA position) • 
This switch is only operational if the internal modem is 
installed. 

Parameter/Mode Switches 

These six rocker switches are behind a protective door on 
the front of the terminal. Each is labeled according to 
its function. Several have not been assigned, and their 
settings do not affect terminal performance. The following 
paragraphs describe the remaining four switches: SOFT/LOUD, 
LOOP/EXIT, KB-TP/SKIP, and TEST/SKIP. 

SOFT/LOUD 

CAUTION 

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

NOTE 

Pressing RESET switch for more than 
3 seconds is necessary to initiate 
terminal resident diagnostics. 

This switch permits the operator to select between two 
alarm volume levels. 
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LOOP/EXIT 

In the LOOP position, the terminal keeps repeating the 
internal diagnostic tests. In the EXIT position, it runs 
one pass of the internal diagnostic tests and exits. This 
switcQ functions only if TEST/SKIP switch is set to TEST. 

KB-TP/SKIP 

In the KB-TP, position the operator may perform the 
keyboard/touchpanel test. In the SKIP position, this por
tion of the internal diagnostic test is bypassed. 

TEST/SKIP 

In the TEST position, the terminal runs the internal diag
nostic. In the SKIP, position it bypasses all tests and 
procedes with the autoload of the terminal controlware. 
This switch should be used in conjunction with the LOOP/ 
EXIT switch. 

EXTERNAL INDICATORS 

These indicators consist of six red light-emitting diodes 
(LEOs). The LEOs are set slightly off-center within their 
sockets so as not to interfere with the operator's line of 
sight during normal operation. 

The LED indicators serve two purposes: 1) to indicate the 
status of the terminal when running the resident diagnostic 
program and, if an error is detected, the area where the 
program failed (see section 6 for a description of these 
error codes); and 2) during normal terminal operation to 
monitor the signals described by the labels explained in 
the following paragraphs. All the LED indicators may be 
forced to the ON state by pressing the RESET switch and 
holding it depressed. 
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DTR 

The Data Terminal Ready indicator is normally lit when the 
terminal is on. 

DSR 

The data set ready (DSR) indicator follows the state of the 
DSR signal as provided at the terminal's PLATO interface 
connector or as provided by the internal modem. This 
indicator will be lit when using the internal modem or when 
connected to a functioning external modem. It will always 
be lit when using the interface identified in table 3-1. 

RTS 

The Request to Send indicator is always lit when not in 
test mode. 

RCV 

The Received Data indicator monitors the Received Data line 
after being ANDed with the Carrier Detect and Data Set 
Ready (when the RS-232 interface is used) or the long line 
receiver (when the long line interface is used). 

The indicator is lit when the input signal is in the space 
(logical 0) condition, and off in the mark (logical 1) 
condition. 

XMT 
I 

The Transmitted Data indicator monitors the output of the 
transmit shift register before the signal gets to the 
RS-232-C or long line drivers. It is lit in the space 
(logical 0) condition and off in the mark (logical 1) 
condition. 

ERR 

The Error indicator indicates to the user that some kind of 
error condition has been detected by the controller. See 
section 6 in this manual for error codes and their 
definitions. 
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EXTERNAL CONNECTORS 

Figure 2-3 shows the external connectors. Which are: 

• PLATO Communication 

• Parallel Channel 

• Serial Channel 

• Telephone 

• Composite Video 

COMPOSITE PARALLEL SERIAL 
VIDEO BNC PLATO CHANNEL CHANNEL CHANNEL 

CONN:~ C~~R COi~R iECT~R 

o c\\ I) ~ ~ c.\ " 

03331-1 

POWER CORD 

Figure 2-3. External Connectors 

PLATO Communication Connector 

This connector is on the lower rear panel of the terminal. 

The pin assignments for the connector are listed in 
table 2-1. The RS-232-C interface is restricted to a 
shielded cable not to exceed 50 ft (15 m) in length. The 
long line interface is restricted to a twisted pair cable 
for each set of receive and transmit signals, not to exceed 
10,000 ft (3048 m) in length. 
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TABLE 2-1. PLATO COMMUNICATION CONNECTOR PIN ASSIGNMENTS 

PIN NUMBER 

RJl-l 
RJl-2 
RJl-3 
RJl-4 
RJl-5 
RJl-6 
RJl-7 
RJl-8 
RJl-9 
RJI-IO 
RJl-ll 
RJl-12 
RJl-13 
RJl-14 
RJl-15 
RJl-16 
RJl-17 
RJl-18 
RJl-19 
RJl-20 
RJl-21 
RJl-22 
RJl-23 
RJl-24 
RJl-25 

Notes: 

DESCRIPTION 

Protective Ground 
Forward Channel Transmit 
Forward Channel Receive 
Forward Channel RTS 
Not Used 
DSR 
Logic Ground 
Forward Carrier Detect 

Not Used 
Not Used 
Reverse Channel XMT 
XMT Clock 
Not Used 
Not Used 

Reverse Channel RTS 
DTR 
Long Line Transmit 
Long Line Transmit Return 
Long Line Receive 
Long Line Receive Return 
Not Used 

NOTES 

Green wire (Ground) 
1 and 2 
2 
Always on 
Open 
Must be on to RCV 
Open 
21 must be on to RCV 
3 
3 
3 
Open 
Open 
1 
4 
Open 
Open 
3 
Always on 
Programmable 
2 
2 
2 
2 
2 

1. Forward/reverse channel switch selectable. 

2. RS-232-C/long line interfaces switch selectable. 

3. These four lines go directly to module connector. 

4. Internal/external clock switch selectable. 

PARALLEL CHANNEL CONNECTOR 

This interface provides a means for the terminal to commu
nicate and exchange information with 16 addressable, external 
devices. Data is exchanged in bit-parallel/byte-serial mode 
with the terminal processor controlling the interface. 
Table 2-2 shows the pin assignments of this interface. 

2-8 82100083 



TABLE 2-2. PARALLEL CHANNEL CONNECTOR PIN ASSIGNMENTS 

PIN NUMBER SIGNAL ACTIVE LEVEL IN/OOT 

RJ2-l5 Data line 0 High Both 

RJ2-l6 Data line 1 High Both 

RJ2-l7 Data line 2 High Both 

RJ2-l8 Data line 3 High Both 

RJ2-2l Data line 4 High Bot'h 

RJ2-22 Data line 5 High Both 

RJ2-23 Dat'a line 6 High 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 I High Out 

RJ2-6 Address line 4 High Out 
I 

RJ2-7 Address line 5 . High Out 

RJ2-8 External write Low Out . -
RJ2-9 External output Low Out. 

RJ2-l0 External read Low Out 

RJ2-l2 Interrupt Low In 

RJ2-11 External ready High In 

_. . 
Note: Pins RJ2-1, -14, -19, -20, and.-25 are 

grounded. Pin RJ2~13-is open:- -

A 25-conductor shielded cable not exceeding 5 ft (1.5 m) in 
total length is recommended. The Shield must be properly 
terminated to safety ground (the connector metal case). 
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Serial Channel Connector 

The serial channel interface provides the terminal processor 
with an asynchronous full duplex, bit-serial/byte-serial 
interface. 

A shielded cable not to exceed 50 ft (IS m) in length 
should be used. Table 2-3 shows the pin assignments. 

TABLE 2-3. SERIAL CHANNEL CONNECTOR PIN ASSIGNMENTS 

PIN NUMBER SIGNAL 

RJ3-l Safety Ground 

RJ3-2 Send Data 

RJ3-3 Received Data 

RJ3-4 Request to Send 

RJ3-5 Clear to Send 

RJ3-6 Data Set Ready 

RJ3-7 Signal Ground 

RJ3-8 Carrier Detect 

RJ3-20 Data Terminal Ready 

Note: All unlisted (unused) pins of connector RJ3 are open. 

Composite Video Connector 

This BNC connector supplies a composite video signal of the 
display picture that meets the RS-170 standard. 

I A 75-ohm coaxial cable is recommended. 
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Flood Screen Switch 

This is a three-position switch that forces the video out
pu~ to the active (white) state, thus illuminating the 
entire screen. The purpose of this switch is to enable 
maintenance personnel to separate logic from display 
problems. The switch is normally in the OFF position and 
is activated while pressed to either side. Operation of 
this switch does not alter the contents of memory or stop 
the activity of the microprocessor. 

Configuration/Mode Selection Switches 

These switches are on the controller board and are labeled 
S2-l through S2-l0. Switch polarity is shown in fig-
ure 2-5. The following paragraphs describe their function. 

CAUTION 

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

CLOSED 
OR 
ON 

03336 

Figure 2-5. Configuration/Mode Selection Switch Polarity 

S2-l0 - Program Memory 

This switch should be set to the ON (closed) position for 
16K program memory; or to the OFF (open) position for 32K 
program memory. 
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S2-9 - Touchpanel 

This switch should be set to the ON (closed) position if 
the touchpanel is not present; or to the OFF (open) posi
tion if the touchpanel is present. 

S2-8 - Serial Channel Stop Bits Select 

This switch selects the number of Stop bits to be trans
mitted after the Parity bit (or following the last data bit 
if parity is inhibited) on the serial channel interface. 
This switch on (closed) selects 1 Stop bit. This switch 
Off (open) selects 2 Stop bits when a 6-, 7-, or 8-bit word 
length is selected or 1.5 Stop bits when a 5-bit word is 
selected. The switch itself provides an input-high or 
input-low to the serial channel interface and a load serial 
control function must be executed in order for the serial 
channel to accept this new mode. 

S2-7 - Forward/Reverse Channel 

This switch selects the RS-232-C channel through which the 
terminal will transmit data to the central computer. In 
the OFF (open) position, the forward or primary channel is 
selected; in the ON (closed), position the reverse, low
speed channel is selected. 

NOTE 

To select either the forward or 
reverse channel, the S2-2 switch must 
be in the OFF (RS-232-C enabled) 
position. 

Table 2-4 shows the outputs of the RS-232-C interface as 
controlled by this switch. 

S2-6 - Serial Channel parity Inhibit 

This switch in the ON (closed) position, enables the inser
tion of the parity bit on transmissions, and parity check
ing on receptions of the serial channel interface. In .the 
OFF (open) position, it disables the insertion and checking 
of parity bits. 
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TABLE 2-4. RS-232-C INTERFACE FORWARD/REVERSE 
CHANNEL SELECTION 

FORWARD REVERSE 
PIN SIGNAL SELECTED SELECTED 

RJl-2 Forward XMT Dynamic Mark 

RJl-14 Reverse XMT Mark Dynamic 

RJl-4 Forward RTS ON ON 

RJl-19 Reverse RTS ON ON 

RJl-20 DTR* ON ON 

*Programmable, normally ON. 

--
I 

Once the parity generation/checking capability is enabled, 
the processor can control whether this parity is even or 
odd. See section 4, subsection Programming, for a further 
explanation of the function of this switch. 

S2-3, S2-4, and S2-5 - Baud Rate Selection 

These three switches control the PLATO transmitter baud 
rate. The settings for these switches are described in 
table 2-5. 

TABLE 2-5. PLATO CHANNEL BAUD RATE SWITCH SELECTIONS 

S2-3 S2-4 S2-5 FREQUENCY 

ON X* ON 75 bps 
ON X* OFF 120 bps 
OFF ON X* 1200 bps 
OFF OFF X* External clock** 

* X means that the position of that switch is 
irrelevant. 

** The external clock is brought in through RJl-15 
(RS-232-C transmitter signal element timing) . 
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S2-2 - RS-232-C/Long Line Selection 

This switch selects whether the RS-232-C or long line 
drivers or receivers will be enabled to transmit and 
receive data to and from the central computer. 

In the ON (closed), position, the RS-232-C option is 
enabled; in the OFF (open) position the long line option is 
enabled. 

S2-l-Clear to Send 

In the ON (closed) position, this switch forces a constant 
Clear to Send signal, thus enabling transmission without 
the external CTS (no modem). In the OFF (open) position, 
an external signal active is required. 

Video Controls Adjustments 

The video controls are on the video monitor board. Access 
to these controls, as well as function, is described in 
section 6. 

Power Supply Controls 

These potentiometers are on the power supply board. Access 
to these controls, as well as their function, is described 
in section 6. 

INTERNAL INDICATORS 

The the video LED and power supply LEOs, are discussed in 
the following paragraphs. 

Video LED 

This red light-emitting diode (LED) indicates power is pre
sent on the video board; it is discussed in section 6. 
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Power Supply LEDs 

There are five red LED indicators on the power supply 
board. Access to them, as well as their purpose, is 
described in section 6. 
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INSTALLATION AND CHECKOUT 3 

This section describes the crating, uncrating, installa- I 
tion, checkout procedures, memory expansion installation, 
and optional modem installation for the terminal as well as 
instructions for connecting the terminal to the PLATO 
system. 

CRATING 

Figure 3-1 details the crating procedures to be followed 
when preparing the terminal for shipment. 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 ter
minal is 45 lb (21 kg) for the domestic unit, and 53 lb 
(24 kg) for the international unit. 

To protect against shipping damage, always prepare the 
terminal for shipment using only approved procedures and 
materials. To obtain proper procedures and materials, 
contact the nearest CDC representative or: 

UNCRATING 

Control Data Corporation 
Corporate Traffic 

8100 34th Avenue South 
Minneapolis, Minnesota 55440 

The following instructions describe the uncrating proce
dures for the terminal. Refer to figure 3-1 to remove the 
terminal from the exterior container. 

1) Open top of exterior ,container. 

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

3) Inspect terminal for shipping damage. 
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NOTE: PERFORM THE FOLLOWING STEPS IN ORDER. 

I. INTERLOCK FOAM BASE LEGS WITH END FRAMES. 

2. PLACE END FRAMES WITH BASE LEGS ON DISPLAY STATION. 

3. PLACE DISPLAY STATION WITH END FRAME CUSHIONING INTO EXTERIOR CONTAINER. 

4. LOCK "I." BLOCKS IN POSITION. 

5. SECURE POWER CABLE IN SLITS OF END FRAMES. (DONT LET PLUG DANGLE). 

6. CLOSE AND SEAL EXTERIOR CONTAINER WITH 3-in REINFORCED BOX SEALING TAPE. 

03457-1 

Figure 3-1. Terminal Packaging 
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INSTALLATION 

The following paragraphs define the installation instruc
tions for the terminal. All procedures ~eferenced in the 
instructions are contained in section 6 of this manual. An 
index is provided at the end of section 6 that lists the 
page numbers for the various procedures. 

1) Set terminal on flat surface in area in which it is 
to be used. The terminal uses natural convection 
for its ventilation: allow a 4-in (101.6 mm) clear
ance around the terminal. 

2) Set terminal power ON/OFF switch to OFF (proce
dure 1). 

3) If internal modem is being employed, unplug the 
telephone set from the wall jack and plug it into 
the terminal jack labeled PHONE. Using the tele
phone cable supplied with the terminal, connect the 
terminal to the telephone line by plugging one end 
of this cable into the terminal jack labeled LINE 
and the other end into the wall jack (figure 3-2). 

NOTE 

If PLATO interface (RS-232 or long 
long driver) is to be used (no inter
nal modem), see steps 4 through 6 for 
assembly instructions. 

MINIATURE MOOUt.AR PL.UG 
CDC PART NUMBER 51917910 

TER MI N At. - MOU NTEC 
MINIATURE MOCUt.AR JACK 
CDC PART NUMBER 51917909 

~--------~--~ 

Figure 3-2. Terminal/Telephone Connection 
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4) If PLATO interface (RS-232 or long line driver) is 
being used, assemble interface cable kit as required 
for communication interface used by terminal. 

NOTE 

To use this. interface when an inter
nal modem is installed, connector 
AJ5 on the controller board must be 
disconnected. 

a) Connect applicable color-coded wires to connector 
according to table 3-1 and figure 3-3. 

Do not connect more than one interface 
selection to connector. 

Use Cannon CIET-20-BDB pin extractor for pin 
removal (CDC Part Number 95363200). 

b) Tape unused wires on both sides of cable back 
against cable jacket. Do not cut off as inter
face configuration of terminal may change in 
future. 

c) Place connector in mounting slot of connector hood 
and fasten cable tie strap as shown in figure 3-3. 

d) Close connector hood and fasten it together with 
two screws provided. 

5) Install interface cable to PLATO I/F connector at 
rear of controller unit. Screw on locking devices to 
provide mechanical retention and good safety ground. 

6) Connect respective color-coded wires of interface 
cable to site data access equipment terminals. 

7) Remove terminal hood (procedure 4) and set config
uration/mode switches on controller board to 
applicable settings: (see figure 6-16 for swi tch 
location) • 
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o S2-1 In the On (closed) position enables a 
constant Clear to Send signal and enables external 
clear to send. In the Off (open) position dis
ables the constant Clear to Send. 

o S2-2 In Off (open) position enables long line 
interface. In On (closed) position enables 
RS-232-C interface. 

o S2-3, S2-4, S2-5 These switches must be set to 
the correct transmitter baud rate. Check with 
PLATO Site Director to determine transmission rate 
(normally set at 120 baud). Refer to table 3-2 
for correct switch settings. 

o S2-6 In the On (closed) position enables the 
inserting of a parity bit on transmitted data and 
parity checking on received data on the serial 
channel interface. In the Off (open) position 
disables the inserting and checking of parity bits. 

o S2-7 In the Off (open) position selects the 
primary (forward) channel. In the On (closed) 
position selects the low-speed (reverse) chan
nel. To select either the primary or low-speed 
channel, switch S2-2 must be in the On position. 

o S2-8 In the On (closed) position selects 
1 stop bit. In the Off (open) position selects 
2 stop bits for 6-, 7-, or 8-bit words or 1.5 stop 
bits for a 5-bit word. 

o S2-9 In the On (closed) position selects 
touchpanel not present. In the Off (open) posi
tion selects touchpanel present. 

o S2-l0 In the On (closed) position selects 
16K memory. In the Off (open) position selects 
32K memory. 

8) Verify that power ON/OFF switch is in OFF position. I 
Plug ac power cord into site outlet. Replace hood 
(procedure 4) and proceed with checkout procecure. 
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TABLE 3-1. PLATO INTERFACE SELECTIONS 

PIN PLATO PLATO 

NO. SIGNAL Long Line RS-232-C* 

1 Protective Ground Bare 

2 Forward Channel Transmit -
3 Receive -
4 Forward Channel Request to Send -
5 Not used -
6 Data Set Ready Yellow Jumper*** 

7 Logic Ground -
8 Forward Channel Carrier Detect Orange Jumper*** 

9 Reserved -
10 Reserved -
11 Reserved -
12 Not used -
13 Not used -
14 Receive Channel Transmit -
15 Transmit Clock -
16 Not used -
17 Not used -
18 Reserved -
19 Receive Channel Request to Send Orange Jumper*** 

20 Data Terminal Ready Yellow Jumper*** 

21 Long Line Transmit White 

22 Long Line Transmit Return Green 

23 Long Line Receive Red 

24 Long Line Receive Return Black 

25 Not used -

*If internal modem is installed, disconnect internal 
modem flat ribbon cable from controller board (AJ5 
connector). 

Bare 

-
Red 

-
-

Yellow 

Black 

Orange 

-
-
-
-
-

White 
Green** 

-
-
-

Orange 

Yellow 

-
-
-
-
-

**This pin is assigned for an externally supplied transmit 
clock signal and is only used in special installations. 

***Pins 6 and 20 and pins 8 and 19 are jumpered together. 
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I..OCKING DEVICE 
94288021 

13 

CON>NECiOR CON'TACTS 
REAR VIEW (W4RiNG SIDE) 

C - 0_,'-
. ~::j 
~ I 

I ~NEC'TOR BLOCK (NO PINS) 
,/' CON TACT TYPE· 5-3'3".97814 

(SOC~ET TYPE· 533.9-7914*·) 

CABLE 

.&3Z3000J_"----I 

~...;;:= N& (Nei SHQWN) 
51797100 ~-,~\ . ·c .. J ,-I \ 

\.l 2 
CABt.E TlE sntAP; j-';;;;;::;:l;li",*,-

CONiTJ.'C.' TYPE· !5'339:rat7 
(SOGtEr TYPE - ~3g.79rr'" ) 

02'32.'T-2 
CONHE-TOR' HOOD. 

~~ ·NOi PAR.,. OF KIT 

Figure 3-3. Inte'rface' Cab~e- K'i t 

TABLE 3-2. BAUD RATE SWITCH SELECTIONS 

S2-5 52.-4 S2-3 FREQUENCY 

ON X*" ON 75 bps 
OFF X* ON UO bps 
X* ON OFF 1200 bps 
X* OF!' OFF External clock*"* 

* The switch position is irrelevant. 
** The external clock is brought in through RJl-15 

(RS-232-C transmit clock). 
On • closed: Off • open. 

82100083 3-7 



CHECKOUT 

Perform the following steps for operational checkout of the 
terminal. Procedures and sections referred to in the 
checkout steps are defined in section 6 of this manual 
unless otherwise stated. Also, refer to section 6 if any 
difficulties are encountered. 

I} Turn terminal power on per procedure 1. 

2} Run resident diagnostics as per procedure 2. 

3) Check for correct alignment and acceptable display 
quality (refer to procedure 23). When checks are 
complete, return switches on operators panel to 
bypass internal diagnostic checks. 

4) Perform a basic systems check of terminal by execu
ting quicklook portion of PLATO system diagnostic 
(DIAG) per procedure 3. 

- MEMORY EXPANSION INSTALLATION 

The memory expansion consists of eight MOS type memory IC 
(integrated circuit) chips that plug into the terminal 
video board. The video board has all the sockets to accept 
the eight IC's and also the support logic for the operation 
of the memory expansion. Observe the following caution 
when installing the memory expansion IC's. 

CAUTION 

Follow precautionary rules for handling 
MOS type circuits as described in 
Section 6. 

To install memory expansion reference figure 3-4 and do the 
following: 

3-8 

1. Turn terminal power off per procedure 1. 

2. Remove video board from terminal per procedure 7. 

3. Observe correct pin alignment and insert the eight 
memory IC's into CIO through C17 locations on. video 
board. Dot or indentation on the IC's must be 
aligned with notched side of IC sockets. 
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4. Reinstall video board in terminal per procedure 7. 

5. Set configurator/mode switch S2-l0 on controller 
board to the OFF (open) position to indicate the 
presence of the memory expansion. 

6. Apply power and test terminal per procedure 2. 

NOTCH UP 
~ POSITION 

gg~~QQ~Q 
CIO 

03501-2 

Figure 3-4. Video Board IC Locations for Memory Expansion 

INSTALLATION INSTRUCTIONS FOR OPTIONAL MODEM (XA247-A) 

To install the optional modem do the following: 

1) Power off terminal per procedure 1. 

2) Unplug ac power cord from site outlet. 

3) Remove terminal hood per procedure 4. 
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4) Remove ac entry panel per procedure 11 and discard 
the ac entry cover plate. Install two telephone 
jack connectors and reinstall ac entry panel. 

5) Remove three standoffs (if present) from monitor 
assembly and discard. See figure 3-6 for location 
of existing standoffs. 

6) Remove operators panel cable clamp and discard. 

7) Fasten a ground wire to monitor chassis mounting 
screw shown in figure 3-5. the other end will be 
connected in step 12. 

8) position shield as shown in figures 3-5 and 3-6 and 
insert three new standoffs (these are provided) 
through the shield and attach it to the monitor 
chassis. 

9) Run the operators panel cable along the outside of 
the shield so it will fit between it and the modem 
printed circuit board after the board is installed. 

10) Insert the remaining new standoff through the upper 
right hand corner of the modem printed circuit board 
(this is for proper spacing between the shield and 
modem board). 

11) To install modem printed circuit board, do the 
following: 

3-10 

a) Position the board in the location shown in 
figure 3-6. 

b) Make sure the operator panel cable is between the 
shield and board as shown in figure 3-6. 

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

d) Press the board into place by pushing it over the 
three standoffs until it is in the mounting posi
tion. The 4th standoff (this was installed in 
step 10) protrudes through a clearance hole in 
the shield. 

e) Attach a tie wrap through the opening in the end 
of the three standoffs (leave tie wrap off the 
fourth standoff) and lock each tie wrap. 
Installing the tie wraps ensures a locking action 
to prevent the board from becoming detached from 
the shield and falling inside the monitor •. 

f) Connect modem printed circuit board cable to 
location AJS of controller board • 
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eCHO MODEM 
PC BOARD 

CABLE TIES 
AT STANDOFFS 
(THREE PLACES) 

MONITOR CHASSIS 
MOUNTING SCREW 
(USE AS GROUND) 

GREEN WI~E 
FROM LINE JACK 

GREEN WIRE 
FROM" PHONE" JACK 

TI 
GRN 

RED WIRE J'I 
FROM "PHONE" JACK--/::-. ____ ~PHONE RI 

--0 R;5D 

eCHO MODEM ____ _ 
PC BOARD 

o 

CONTROLLER 
PC BOARD 
78FD REF 

CONNECTOR 
POSITION 
AJ5 

J6 (2) TWO BLACK WIRES FROM :t: CONNECTOR JACKS 
A 

8LK 
J7 

JB e TWO YELLOW WIRES FROM 
AI CONNECTOR JACKS 

YEL 
J9 

0360'1 

Figure 3-5. Optional Modem Installation 
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COMPONENT 
SIDE 

, , , 
" , , , , , 

\ , , 

o 

NOTE THAT THERE IS NO 
I I ~CHASSIS MATERIAL 
~ BEHIND THIS SUPPORT 

tOPERATOR PANEL 
CABLE TO LOGIC 

, MODEM BOARD "" r (COMPONENT SlOE OUT( 

, Jy-I MOUNTING HOLE (4) 
'\, (SEE MOUNTING DETAIL) l CLAD SIDE OF THE 
:) ,I ~PRINTED CIRCUIT Y SHIELD MATERIAL 

II~DISPLAY CHASSIS 

~iiiiiiiiiiiiiii~11 ) 

MODEM BOARD 
'/ lOISPLAY CHASSIS 

LPRINTEO CIRCUIT 
SHIELD 

STANDOFF 
(FOUR PLACES) 

COPPER CLAD SIDE 

MODEM BOARD 
MOUNTING DETAIL 03603 

Figure 3-6. Modem Shield and Printed Circuit B6ard 
Installation 
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12) Fasten other end of ground wire installed in step 7 
to ground (GND) lug on modem printed circuit board 
(figure 3-5). 

13) Attach red wire from connector jack marked PHONE to 
terminal JS and green wire to terminal J4 of modem 
printed circuit board (figure 3-5). 

14) Fasten the red wire from connector jack marked LINE 
to terminal J2 and the green wire to terminal J3 of 
modem printed circuit board (figure 3-5). 

15) Attach the two black wires from both connector jacks 
to terminal J7 of modem printed circuit ~oard 
(figure 3-5). 

16) Fasten the two yellow wires from both connector 
jacks to terminal J9 of modem printed circuit board 
(figure 3-5). 

17) Install the remaining tie wrap around the wires 
going to the board mentioned in steps 13 through 16. 

18) Install a identification plate on the modem printed 
circuit board in a approximate location shown in 
figure 3-5. 

19) Update equipment identification log showing modem is 
installed. 

20) Install FCC (Federal Communications Commision) cer
tification tag as shown in figure 3-5. 

21) Install FCO log per figure 3-5. 

22) Replace hood per procedure 4. 

CONNECTING TERMINAL TO PLATO SYSTEM 

The following defines the instructions for connecting the 
terminal to the PLATO system. The procedure contains 
instructions for the direct connected terminal (RS-232 or 
long line driver interface) and the dial-in connected ter
minal (internal modem). To make the connections between 
the terminal and the PLATO system do the following: 

1) Set terminal power ON/OFF switch to ON (procedure 1). 

2) Set rocker switches for normal operating mode. 
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a) LOOP/EXIT switch to EXIT position. 

b) KB/TP/SKIP switch to SKIP position. 

c) TEST/SKIP switch to SKIP position. 

3) Direct connected terminal (RS-232 or long line 
driver interfaces)~ 

a. The terminal must load its controlware from the 
PLATO system. This process takes about 1-1/2 
minutes. 

NOP 

No operation. Indicates that the communi
cation link between the terminal and the 
PLATO system is down. Refer to section 6. 

NO REPLY 

Indicates that the terminal has received no 
response from the PLATO system. The termi
nal continues to solicit a response from 
the PLATO system approximately every 4 
seconds until a reply is received. 

LOADING FAILURE 

Indicates that the loading process was 
unsuccessful and the program has aborted. 
Refer to section 6. 

LOADING XX 

Indicates a successful loading process. XX 
signifies the block being loaded. This 
message is followed by the Begin Display. 

b) Proceed with sign-on sequence. 

4) Dial-in connected terminal (internal modem). 

a) Set the DATA/TALK switch to TALK. 
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b) Dial telephone number that connects computer, and 
listen for the computer telephone to ring, 
followed by a period of no sound, and then a 
high-pitched answer tone which indicates connec
tion to the computer. 

c) Set DATA/TALK switch to DATA, and hang up 
telephone. 

d) The terminal must be loaded with its controlware 
from the PLATO system. This process takes about 
1-1/2 minutes. 

During this loading process, the terminal dis
plays one of the following messages: 

NOP 

No operation. Indicates that the communi
cation link between the terminal and the 
PLATO system is down. Refer to section 6. 

NO REPLY 

Indicates that the terminal has received no 
response from/the PLATO system. The termi
nal continues to solicit a response from 
the PLATO system approximately every 4 
seconds until a reply is received. 

LOADING FAILURE 

Indicates that the loading process was 
unsuccessful and the program has aborted. 
Refer to section 6. 

LOADING XX 

Indicates a successful loading process. XX 
signifies the block being loaded. This 
message is followed by the Begin Display. 

e) Proceed with sign-on sequence. 
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5) To disconnect the terminal from the PLATO system, 
sign off system, hang up telephone handset, and set 
the DATA/TALK switch to TALK. 

6) Turn off terminal by setting power ON/OFF switch to 
OFF. 
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THEORY OF OPERATION 

The maintenance philosophy for the terminal calls for 
troubleshooting and parts replacement down to the chip 
level in some cases. A block diagram of the terminal is 
presented in figure 4-1. This section describes the basic 
functional modules and chips that are replaceable in the 
terminal without a detailed analysis of their internal 
operation. The information is presented in the following 
order: 

• Controller 

• Communication Interface/Internal Modem 

• Operators Panel 

• Touchpanel 

• Power Supply 

• Video Monitor 

• Keyboard 

CONTROLLER 

The controller portion of the terminal consists of two 
printed-circuit logic boards (PCBs): the controller board 
and the video board. The following paragraphs describe 
some of their features and capabilities. 

CONTROLLER BOARD 

This board provides the control function and processing 
capability required to support the input and output opera
tions as well as to manage their interactions. 

Examples of control functions are: 

• Character generation 

• Line generation 

• Instruction decoding and execution 
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• Routing of messages for peripheral devices 

• Interrupt recognition and process 
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INTERFACE 

PLATO 
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Figure 4-1. IST-II Terminal Block Diagram 

The Z80A microprocessor, on the controller board, inputs 
data from or outputs data to the devices and interfaces 
listed in table 4-1. A block diagram of the controller 
board is illustrated in figure 4-2. 
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TABLE 4-1. DEVICE INPUTS AND OUTPUTS 

DEVICE 

Memory 

Keyboard 

PLATO communication interface 

Serial channel 

Maintenance LEDs 

Switches 

Identification code setting 

Touchpanel 

Parallel channel 

Interrupt mask 

MICROPROCESSOR 
INPUT/OUTPUT 

Both 

Input 

Both 

Both 

Output 

Input 

Input 

Input 

Both 

Output 

The following paragraphs discuss the execution times, PLATO 
communications interface, serial channel interface, paral
lel channel interface, terminal identification, and 
programming. 

Execution Times 

The state time is fixed at 250 nanoseconds. The program 
memory addresses 0000 16 through 7FFF16 are dedicated 
exclusively for program storage. The controller is the 
only user of this memory. The refresh memory addresses 
8000 16 through FFFF16 contain the information to be 
displayed on the screen, and both the display logic (read) 
and the controller (read/write) have access to this memory, 
with the display having top priority. The fact that what
ever information stored in the refresh memory is displayed 
on the screen does not preclude the possibility for storing 
and executing programs in it. 

The following rules must be followed when calculating exe
cution times: 

• Add one state time (WAIT state) to each instruction 
(whether it is a 1-, 2-, 3-, or 4-byte instruction) 
if it is stored in the program memory. 
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Figure 4-2. Controller Board Block Diagram 
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• Add three state times (WAIT states) to each memory 
reference to the refresh memory. 

For example, the instruction LD (nn), A stores the contents 
of the A register in address nn. It is a 3-byte instruc
tion with four memory references (read operations code, 
read lower 8 bits of address, read upper 8 bits of address, 
and write the contents of the A register into that address). 

Here are four typical cases: 

Address 
Case (Hex Code) Code DescriEtion 

1 1000 32 00 70 A(7000) 

2 1000 32 00 80 A(8000) 

3 9000 32 00 70 A(7000) 

4 9000 32 00 80 A(8000) 

Case 1 - All addresses in program memory 

Execution time = 13 states 
1 wait 

14 states 

(basic) 
(program memory) 

= 3.5 microseconds 

Case 2 - Program in program memory, write into refresh 
memory 

Execution time = 13 states 
1 wait 
3 wait 

17 states 

= (basic) 
(program memory) 
(write in refresh memory) 

= 4.25 microseconds 

Case 3 - Program is refresh memory, write into program 
memory 

Execution time = (basic) 13 states 
9 wait 

22 states 
(three refresh memory reads) 

= 5.5 microseconds 

Case 4 - All addresses in refresh memory 

Execution time = 13 states 
12 wait 
25 states 

82100083 

(basic) 
(four refresh memory references) 

= 6.25 microseconds 
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PLATO Communications Interface 

This interface enables the terminal logic to communicate 
with the PLA!O system and discussion here centers on the 
signals, pinouts, parameter selection, and operation of the 
PLATO Receiver and PLATO Transmitter. 

PLATO Receiver 

Important aspects of the PLATO Receiver are word format, 
word polarity, word parity, data rate, and data assembly/ 
transfer. 

Word Format - The asynchronous PLATO receiver receives 21 
bits of serial data after detection of a Start bit (includ
ing the Start bit). After reception of the 21 bits it 
searches for another Start bit. If the bit following a 
2l-bit word is a logical 1, it is interpreted as a Start 
bit and 21 more bits are clocked in. If after 21 bits, the 
incoming data is a logical 0, the receiver stops in Search 
mode until the incoming data line switches from 0 to 1, at 
which point the receiver resumes its activity. Figure 4-3 
shows the receiver word format. 

S 
T 
A 
R 
T 

SHIFT DIRECTION • 

...... --------20 DATA BITS---------------<~ 

...... ----------IWORD=2IBITS-------------~ 

Figure 4-3. Receiver Word Format 

Word Polarity - The Start bit must be a logical 1 to trig
ger receiver activity. A logical 1 is received when the 
RS-232-C receiver (RJl-3) is in the space condition or the 
interface receiver (AJ5-7) is in the space or TTL high con
dition (both interfaces require that the long line inter
face not be enabled), or the long line receiver on and the 
long line interface enabled. 
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The data following the Start bit is assembled and passed on 
to the microprocessor as a logical 1 if it has the same 
polarity as the Start bit; otherwise, it is assemblec and 
passed on as a logical O. 

Word Parity - The receive logic does not have parity check 
circuits. Received word parity checking is accomplished by 
the terminal controlware program. 

Data Rate - The receiver nominal data rate is 1200 bps. 

When measured at the receiver inputs, the combination of 
frequency differential between receiver and transmitter, 
plus network distortion should not make the data string: 

• Have the rising and falling edges more than 40 per
cent away from the 1200 bps nominal positioning. 
This 40 percent applies to any edge of any bit 
within the 21-bit word. Timing is resynchronized 
upon detection of the next Start bit, so the error 
is noncumulative. 

• Contain bit times whose levels are stretched or 
shortened by more than 40 percent of the nominal 
833-microsecond bit duration (1167- to 500-
microsecond duration) . 

Data Assembly/Transfer - Upon detection of the Start bit, 
the receiver logic starts clocking the incoming serial data 
into a 7-bit shift register. When the register is full, 
its contents are parallel-transferred to a holding register 
and the communication ready status/interrupt set. The 
shift register is available to receive the next 7 bits. 
The data in the holding register must be removed before the 
second byte of 7 bits is received to avoid losing data. 
The time available between the communication ready and the 
lost data condition is: 

7 bits at 0.833 millisecond/bit = 5.83 milliseconds 

The second assembled byte loads into the holding register 
and the process repeats for the last 7 bits of the 21-bit 
word. 

Figure 4-4 shows the 21-bit incoming serial word and the 
way it passes on to the processor in 3 bytes. 
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Bit 7 of the 8-bit byte received by the processor sets when 
the first byte transfers and resets for bytes 2 and 3. 

The Start bit, labeled S, is always a logical 1. 

DATA 
BUS 

+ 
S I 

~ 

~ > 
SE 

T S I 

7 6 5 
FIRST BYTE 

2 3 

2 3 

4 3 

INCOMING 21-BIT WORD 

4 5 6 1 8 9 10 II 12 13 14 15 16 

4 5 6 

2 I 0 

":' 

DATA 
CL 

-11 1 8 9 10 II 12 13 

BUS 7 6 5 4 3 2 I 0 
SECOND BYTE 

f 
DATA 

cL 
oR 14 15 16 

BUS 
7 6 5 4 

03338 THIRD BYTE 

Figure 4-4. Receiver Data Transfer 

PLATO Transmitter 

11 18 19 20 

11 18 19 20 

3 2 I 0 

The following paragraphs describe the PLATO Transmitter 
word format, word polarity, word parity, data rate, data 
transfer/disassembly, signals, and long line receiver, and 
driver. 

Word Format - The PLATO transmitter transmits a Start bit 
plus 11 Data bits. A Stop bit adds at the end of the Data 
bits to generate a gap between characters. Figure 4-5 
shows the transmitter word format. 
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S 
T S 
A T 
R 0 

Jsl--r--12 ""--1 3--"-14~1--'-51-6 r-17 "'---18-'---1 9---'-I,----rO 1-""11 I P 1-~ ~ ~ ~ ~ ~ ~ 
\.. I.. II DATA BITS :1 I NEXT-
... ·-------1 WORD:12BITS-----~· I-

03336 

Figure 4-S. Transmitter Word Format 

Word Polarity - The transmitter output is in the TTL high 
state during the idle (inactive) state. The Start bit is a 
logical O. The data is inverted; that is, if bit 4 output 
from the processor was a logical 1, it goes out of the 
transmitter as a logical O. 

These TTL levels show at the connectors as follows: 

TTL 0 RJl-2, RJl-14 (RS-232-C) = Space 
AJS-6 (TTL) = TTL high 

TTL 1 RJl-2, RJl-14 (RS-232-C) = Mark 
AJS-6 (TTL) = TTL low 

Word Parity - The transmitter logic does not generate 
parity. 

Data Rate - The transmitter can transmit at 7S, 120, and 
1200 bps. 

Data Transfer/Disassembly - When the transmit data has been 
correctly loaded, the two output bytes shift out as shown 
in figure 4-6. 

Bits 0, 1, and 2 of the load low bits output are not used 
(they can have any value). Bits 3 through 7 hold Transmit
ter Data bits 11 through 07, respectively. Bits 0 through 
S of the load upper bits output contain bits 06 through 01 
of the Transmitter data word. Bits 6 and 7 are ignored and 
the transmit logic inserts the Start bit. 

82100083 B 4-9 

I 



LOAD 
UPPER 
BITS 
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LOW 
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03338 

Figure 4-6. Transmit Data Transfer 

Signals - The following paragraphs describe the Data Set 
Ready, Carrier Detect, Request to Send, Data Terminal 
Ready, and Transmit Clock. 

• Data Set Ready - This signal in the true state is 
required to enable the receiver to accept data. 
This condition is met when the RS-232-C input 
(RJl-6) is in the on state or when the board connec
tor AJ5-8 is a RS-232-C On or a TTL high. 

• Carrier Detect - This signal has the same use as 
Data Set Ready. The condition is met when the 
RS-232-C input (RJl-8) is On or when the board con
nector AJ5-9 is a RS-232-C On or a TTL high. 

• Request to Send - Both the forward channel RTS 
(RJl-4) and reverse channel RTS (RJl-19) are always 
in the RS-232-C on state as long as the terminal is 
powered up. 

• Data Terminal Ready - This signal is programmable 
and comes up set upon power on, but its state can be 
controlled via software. This signal set means the 
RS-232-C output (RJl-20) is in the space condition. 

• Transmit Clock - This signal brings a timing clock 
from an external source (that is, modem) to control 
the transmitter shift rate. The selection of the 
internal clocks or external clock is performed via 
switches. 

Long Line Receiver - The receiver is basically a light
emitting diode/phototransistor circuit. Figure 4-7 shows' 
the typical long line receiver circuit. 
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Request to Send (RTS), CA - This signal from the terminal 
to a data set (modem) indicates that data to be transmitted 
is available and the modem should condition the lines. 

It is activated automatically. The interface, after 
receiving data from the processor, holds the data and acti
vates the RTS line. It keeps it activated until the last 
bit of data has been clockea out. 

Clear to Send (CTS), CB - This signal from the data set 
must be active to enable the interface to transmit data. 
It must follow the RTS signal. 

Data Terminal Ready (DTR), CD - This signal is active as 
long as the terminal is powered up. 

Data Set Ready, CC - This signal from the data set is 
passed on to the processor as a Status bit. 

Carrier Detect - This signal from the data set is passed on 
to the processor as a status bit. 

Data Format 

The send data and receive data serial information is asyn
chronous. Figure 4-9 shows the serial data format. Both 
the receive and send portions must operate with the same 
format (number of data bits, stop bits, odd/even/no parity, 
and baud rates). The Least Significant Bit (LSB) of the 
character transmits first (after the start bit) and the 
Most Significant Bit (MSB) last. The receiver takes the 
first serial data bit as the LSB and the last one as the 
MSB. The transmitter idles in the mark state. 

The number of data bits is selectable by program control. 
Parity or no parity is switch selectable (S2-5). If parity 
is enabled, the even or odd selection is performed under 
program control. The number of stop bits is switch 
selectable. 
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o I START BIT (SPACE OR HIGH) 

® 5,6,7, ORSOATA BITS (J=MARKOR LOW, O=SPACEORHIGH) 

® lOR NO PARITY BIT (EVEN OR 000) 

® I STOP BIT (MARK OR LOW) 

Figure 4-9. Serial Word Format 

Timing 

03342 

Figures 4-10 and 4-11 show the serial transmit and receive 
timing respectively. 

RESET 

LOAD DATA 

CHAR. REQUEST 

RTS 

CTS 

SERIAL OUT 

~~---------------
____ ~n~ __ ~n~ ____________________ __ 

u '---__ ..... 1 

~f-tL. __ 
1111111111111111111111 

I FIRST 
• CHARACTER 

I SECOND 1 
... CHARACTER 

CD RTS --CTS DELAY CONTROLLED BY DATA SET 03344 

Figure 4-10. Serial Transmit Timing 
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RESET ~~---------------
SERIAL IN III 11111111111 11111111 

CHAR READY 

CD 
ERROR 

u U I SECOND I 
READ DATA 

I- FIRST 
CHARACTER •• CHARACTER .. 

CD THE ERROR STATUS IS NOT RESET BY THE READ DATA, 
IT IS SWITCHED BY RECEPTION OF A NEW CHARACTER. 

Figure 4-11. Serial Receive Timing 

Switches 

The Clear to Send and Parity Enable/Inhibit switches are 
available to select operating modes. 

03344 

Clear to Send (CTS) - Switch S2-l in the On (closed) posi
tion forces a constant CTS signal enabling transmission 
without the external CTS (without the modern). An active 
external signal is required when the switch is in the Off 
(open) position. 

Parity Enable/Inhibit - Switch S2-6 in the On (closed) 
position enables the insertion of the Parity bit during 
transmissions and parity check during receptions. A load 
serial control function must be executed before a mode 
change is accepted. The even or odd selection is done 
under program control. This switch in the Off (open) posi
tion disables the parity circuits. The Stop bit must 
follow the last Data bit on transmission (receptions). 
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Program Instructions 

The processor can, by means of I/O instructions, transfer 
information between itself and the serial channel interface 
as summarized in table 4-2 and discussed in the following 
paragraphs. 

TABLE 4-2. SERIAL CHANNEL I/O INSTRUCTIONS 

N~E ADDRESS DESCRIPTION 

Load Serial Data Output 06 Data to be transmitted 
Load Serial Control Output 07 Control parameters 
Read Serial Data Input 05 Data received 
Read Serial Status Input 06 Status information 

Load Serial Data (Output 06) - Upon reception of this func
tion, the module transfers the contents of the data bus 
into the serial transmitter. If the transmitter is condi
tioned to transmit less than 8 data bits, it discards the 
excess most significant bits of the 8-bit-wide data bus; 
that is, the data bits to be transmitted have to be 
right-justified. 

Before trying this command, the processor, or the system, 
must ensure the character-request signal is active (the 
transmit-holding register is empty); otherwise, data may be 
lost. 

Upon loading of a character, the module activates the RTS 
signal and waits until the CTS becomes active before 
clocking the serial data out. 

The module generates the Start, Parity, and Stop bits 
(according to the features previously selected) and inserts 
them in the corresponding bit slots. 

Load Serial Control (Output 07) - The module loads the con
tents of the data bus into the control register. The 
information of the data bus is interpreted as follows: 

• Data Bus Line 0 (Enable CREQ Interrupt) - If this·· 
line is a 1, it enables the character request inter
rupt; if a 0, it disables it. An interrupt is 
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generated when both the enable and the character 
request condition are true simultaneously (character 
request means the transmitter can accept one charac
ter of data to send). 

. • Data Bus Line 1 (Enable CRDY Interrupt) - The 
character-ready interrupt is enabled if this line is 
a 1 and disabled if it is a O. An interrupt is 
generated when both the enable and the character
ready condition are true simultaneously (character
ready means the receiver has received a full 
character and the processor can take it). It does 
not mean that the character has no errors in it. 
The software should check the status word to verify 
the quality of the data. 

• Data Bus Lines 2 and 3 (Select Word Length) - These 
2 bits select how many Data bits are transmitted in 
each serial character or expected in each serial 
character received. Table 4-3 shows how the selec
tion is performed. 

TABLE 4-3. SERIAL CHANNEL WORD LENGTH SELECTION 

DATA DATA NUMBER OF 
LINE 3 LINE 2 DATA BITS 

0 0 5 
0 1 6 
1 0 7 
1 1 8 

• Data Bus Line 4 (Even/Odd Parity) - This line high 
conditions the module to generate and check for an 
even Parity bit. This line on low conditions the 
module to generate and check for an odd Parity bit. 
This circuit is disabled if parity is inhibited. 

Even parity means that the number of logical Is in 
the data is even, while odd parity means that the 
number of logical Is in the data is odd. The Start 
and Stop bits are excluded in the calculation. 

• Data Bus Lines 5, 6, and 7 (Baud Rate Select) - The 
module generates some of the commonly used baud 
rates. Their selection is performed by these 3 bits 
shown in table 4-4. 
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TABLE 4-4. SERIAL CHANNEL BAUD RATE SELECTION 

DATA DATA DATA BAUD 
LINE 7 LINE 6 LINE 5 RATE 

0 0 0 150 
0 0 1 300 
0 1 0 600 
0 1 1 1200 
1 0 0 2400 
1 0 1 4800 
1 1 0 9600 
1 1 1 19200 

Read Serial Data (Input 05) - This function transfers data 
from the serial receiver to the processor. The data is 
valid only when the serial character ready status is set. 

If the receiver is set to receive words with less than 8 
bits, the data is right-justified within the 8-bit transfer. 

Read Serial Status (Input 06) - This function transfers 
status information from the serial interface to the proces
sor. The status word is as shown in figure 4-12. 

1 = INTERRUPT PENDING 
1 == CHARACTER REQUEST 
1 = CHARACTER READY 
1 = RECEIVE ERROR 
0 = SERIAL CHANNEL CARRIER 

DETECTED 
1 = CLEAR TO SEND 
1 = DATA SET READY 
0 = PLATO CHANNEL CARRIER 

DETECTED 

Figure 4-12. Serial Channel Status Word 

The following paragraphs explain the meaning and use of 
these Status bits: 

• Status Bit 0, Interrupt Pending - This bit is sent 
when an interrupt has been generated by either cha~
acter request or qharacter ready and remains set 
until the processor services it. 
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• Status Bit 1, Character Request - Character request 
means that the Transmitter Holding register is empty 
and a new character can be accepted. Loading jata 
into it drops the character-request condition ~ntil 
the register is again empty. 

• Status Bit 2, Character Ready - Character ready 
means that the Receiver Holding register has a char
acter in it that can be removed by the processor. 
If the character is not removed within a character 
time, the following character received is trans
ferred into the holding register, thus destroying 
the character {lost data}. 

The character ready status is dropped by executing a 
read data function. 

• Status Bit 3, Receive Error - The receive error con
dition can be generated by: 

Parity Error - The Parity bit received in the 
character does not match the one generated by the 
receiver. 

Framing Error - No Stop bit was detected in the 
Stop bit slot of the character. 

Lost Data - A new character was received and 
transferred into the Receiver Holding register 
before the processor removed the previous one. 

The Status bit does not indicate which of the possi
ble causes actually forced the error condition. 
Software should be prepared to recover from this 
mode of failure {request retransmission}. The error 
condition is cleared automatically by reception of a 
new character containing no errors, provided that 
the character-ready condition does not exist when 
this happens. 

• Status Bit 4, Serial Channel Carrier Detected - This 
bit, active low, indicates that the data set Carrier 
Detect signal is active at the serial channel 
interface. 

• Status Bit 5, Clear to Send - This bit indicates 
that the data set Clear to Send signal is active. 

• Status Bit 6, Data Set Ready - This bit indicates 
that the data set connected to this interface is 
ready. 
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• Status Bit 7, PLATO Channel Carrier Detected - This 
bit, active low, indicates that the Carrier Detect 
signal line is active at the PLATO communication 
interface connector (RJl-8) or that the board con
nector signal AJ5-9 is an RS-232-C On or a TTL high. 

Parallel Channel Interface 

The parallel channel interface provides a means for the 
terminal to communicate and exchange information with 16 
addressable, external devices. Data is exchanged in 
bit-para11e1/byte-seria1 mode, with the terminal processor 
controlling the interface. The discussion here focuses on 
the signals and timing. 

Signals 

All voltage levels on the parallel channel are TTL compati
ble and defined as follows: 

• Terminal output 

Data Lines 

+2.0 V to +5.25 V = High 
+0.0 V to +0.5 V = Low 

• Terminal input 

Data Lines 

+2.0 V to +5.25 V = High 
-0.25 V to +0.8 V = Low 

Others 

+2.4 V to +5.25 V = High 
+0.0 V to 0.4 V = Low 

Others 

+2.4 V to 5.25 V = High 
-0.25 V to +0.8 V = Low 

The signal definitions for the parallel channel interface 
are as follows: 

4-20 

• Data Line 0 through Data line 7 - These eight bidi
rectional lines carry the information from the ter
minal to the external devices or vice versa, 
depending on the setting of the control signals 
external write and external read. The kind of 
informat ion carr ied is def ined by the sett ing of .. the 
five address lines which determine the device being 
communicated with and the function taking place. 
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• These eight lines are driven by the terminal during 
module outputs (external write active) and by the 
device during terminal inputs (external read active). 

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, driven by the terminal, determine the 
device to receive or send data and the kind of func
tion to be performed on the data. 

• External Write - When active, this control signal, 
driven by the terminal, indicates that the informa
tion on the data bus goes from the terminal to the 
device defined by the address bus. The device 
should get ready to receive data. 

• External Output - This control signal, driven by the 
terminal, complements the External Write signal. 
External Write defines the direction of the flow of 
data; External Output active indicates that the data 
is on the data lines and stable; and the device 
defined by the address lines is to act on it. 

• External Read - When active, this control signal, 
driven by 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, driven by 
the addressed device, indicates that the I/O cycle 
initiated by the terminal has been completed by the 
device (data was taken by the device during terminal 
outputs or placed on the data lines by the device 
during terminal inputs). 

• Interrupt Line - This line is common to all devices 
on the parallel channel and any of them can activate 
it at any time. Its purpose is to tell the proces
sor to process data over the parallel channel, since 
all the activities on this channel are initiated by 
the processor. When the processor has acknowledged 
and serviced the interrupting device, it must deac
tivate this line. 
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Timing 

Figures 4-13, 4-14, and 4-15 show the three possible cases 
of interface timing for input and output cycles. The 
processor in the three cases starts the sequence in the 
same fashion1 the difference between cases depends exclu
sively on the device response. All timing is referenced to 
the parallel channel connector RJ2 at the terminal. 

The three cases described for the output cycle (no extra 
wait states, extra wait states, and timeout) also apply to 
the input instruction, the only difference in requirements 
being that in input cycles the device must have the 
requested data on the bus before 750 nanoseconds for the no 
extra wait state case or before the external ready goes 
high for the extra wait states case. 

Output Cycle - The processor places the address and data on 
the bus (shown by the drivers going from tristate floating 
to bipolar state). Fifty nanoseconds later the External 
Write goes active (low). At this time, the devices on the 
bus can start sampling the address code, and the device 
that matches it can start conditioning the external ready 
line. 

The External Output signal goes active (low) 250 nano
seconds after the External Write. The data is perfectly 
stable at this time, and the addressed device can use this 
strobe to latch the data. The processor timing stops and 
the sequence is restarted by the External Ready Signal. 

The processor samples the external ready line continuously, 
starting 750 nanoseconds after the External Write was 
issued. To allow for gate delays, cable length, and a 
safety margin, the device should condition the external 
ready line within 625 nanoseconds after the External Write 
is received. It should be in the high state (ready) if the 
data on the data bus was taken or processed1 pulled down 
(not ready) otherwise. 

• Output with no extra wait states (figure 4-13) - If 
the external ready line is high and stable 750 nano
seconds after the External Write, the processor 
assumes that the data was successfully transferred 
and terminates the output cycle by turning all the
drivers off and executing the next program 
instruction. 
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• Output with extra wait states (figure 4-14) - If the 
external ready line is low 750 nanoseconds after the 
External Write, the processor goes into Wait m~de 
until it sees the external ready line go high. At 
this point, the sequence continues as described in 
the previous paragraph. Notice that in the Wait 
mode the processor could not execute the program; 
therefore, the processor overall throughput is 
decreased. 

• Output with timeout (figure 4-15) - If the external 
ready line is low 750 nanoseconds after the External 
Write and remains low for the next 64 microseconds 
(+20 percent), the interface terminates the output 
cycle by simulating an External Ready and setting a 
timeout status bit. Note that: 

The timeout condition is guaranteed not to occur 
if the external ready line is high and stable 
within 43.2 microseconds after the External Write 
signal. 

Since the processor does not know whether the 
completion of the cycle was due to a device
activated External Ready or a timeout condition, 
the driver routine for this interface should have 
a check of the status bit immediately after the 
output instruction. 

While in the Wait mode, the processor is not 
refreshing the program memory. The processor 
must perform 128 refresh cycles during every 
2-millisecond period in order to maintain the 
program memory contents. These refresh cycles 
are performed automatically by the processor, one 
after each fetch instruction operation. Given 
the worst case practical condition of executing 
block move instructions located in the display 
memory space with all memory references also 
within the display memory space, there is 752 
microseconds to spare during any 2-millisecond 
period while still satisfying the refresh 
requirements. To ensure that program memory 
refresh requirements are met under all condi
tions, the program prevents the occurrence of 
more than 11 timeout conditions during any 
2-millisecond period. 

The timeout status is automatically reset at the 
beginning of an I/O cycle. 
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CLOCK (4 MHz) 
REFERENCE ONLY 
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DATA (OUTPUT) 
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DATA (INPUT) 
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NOTE: ALL TI MES I N NANOSECONDS. 

Figure 4-13. External Input or Output Timing 
(No Extra Wait states) 
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Input Cycle - The processor places the address on the bus 
(shown by drivers going from tristate floating to bipolar 
state). Fifty nanoseconds later the External Read signal 
goes active (low). At this time, the devices can start 
sampling the address bus and the device that matches the 
address code can start conditioning the external ready line 
and turn the data drivers on (shown by the drivers going 
from tristate floating to bipolar state). 

The processor timing stops and the sequence is resumed by 
the External Ready signal. 
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REFERENCE ONLY 
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------~~~77~~~ 

EXTERNAL READY 

NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE.. 

Figure 4-14. External Input or Output Timing 
(With Extra Wait States) 

Terminal Identification 
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There are 16 selection jumpers on the controller board that 
have been individually opened or left shunted, as required, 
to establish a unique l6-bit terminal identification (10) 
code. Under program control, this 10 code can be read and 
transmitted to the host. This 10 code is factory set only. 

Programming 

All the I/O instructions whose address have bit 2 5 set 
route through the parallel channel interface. The actual 
addressing/function codes (lower 5 bits of address code), 
as well as the meaning of the information transferred is 
device dependent. 
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CLOCK (4 MHz) 
REFERENCE ONLY 
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DATA (OUT PU T) 

EXTERNAL WRITE 
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INPUT -------, - - - - - - - - - - - - - - - - - - ----
EXTERNAL OUTPUT OUTPUT 

250 t-
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GATE EXT READY 

I 
1->0 14->0-.1.--__ 

EXTERNAL READY 

TIMEOUT STATUS 

.. 141t----- 54J,lS t 20% ------I~~ 
NOTE: ALL TIMES IN NANOSECONDS UNLESS STATED OTHERWISE. 

Figure 4-15. External Input or Output Timing 
(Timeout Condition) 

VIDEO BOARD 

03341-1 

The video board provides timing and memory capabilities to 
support the controller board and the display module. A 
block diagram of the video board is illustrated in fig
ure 4-16. The following is a list of some of the features 
provided by the video board: 

• 32K 8-bit words of RAM for crt refresh 

• 16K 8-bit words of RAM for programs (basic memory) 

• Provision for 16K 8-bit words of RAM expansion 
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• 2K 8-bit words of ROM/EROM for terminal diagnostic 
and loader program 

• Timing generation for the display, memory, and con
troller board 

• Composite video output for external devices 

Memory Expansion 

The memory expansion consists of 16K 8-bit words. The 
module consists of 8 ICs which are to be plugged into the 
Video PCB. The board already has all the sockets to accept 
the ICs and support logic to integrate them into the ter
minal. Switch S2-l0 on the Controller Board must be placed 
in the Off position (open). 

Programming 

All functions and capabilities of the terminal are con
trolled by a program residing in memory and executed by a 
Z80 microprocessor LSI chip. State time is set at 250 
nanoseconds. The following paragraphs discuss the memory 
structure. 

Memory Structure 

Figure 4-17 shows the memory breakdown and addressing. The 
following paragraphs discuss: 

• Read-Only Memory • Bulk Write/Erase 
• Program RAM • Read Upper ID 
• Display Refresh Memory • Load Interrupt Mask 
• Control of Peripherals • Read Serial Data 
• I/O Peripheral Devices • Miscellaneous Control 
• ~ead Configuration Switches • Read Serial Status 
• Load Maintenance Register • Load Serial Data 
• Read Keyboard Data • Read Controller Status 
• Load Transmitter Lower Bits • Load Serial Control 
• Read Touchpanel Data • Read Communication Line 
• Load Transmitter Upper Bits • Input Parallel Channel 
• Read Lower ID • Output Parallel Channel 
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Figure 4-17. Memory Assignment 
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Read-Only Memory - There are 2K by 8 words of ROM in the 
~erminal. Starting address is 000016 and final address 
1S 07FF16 • Access time of this memory is 350 nanoseconds. 

Program RAM - The terminal has a m1n1mum of 16K 8-bit words 
of RAM. A memory expansion can be added to obtain a total 
of 32K 8-bit words of RAM. 

Starting address for the basic program memory is 000016 
and final address is 3FFF16. The first address of the 
memory expansion is 400016 and the final address is 
7FFF16 • Access time is 300 nanoseconds. 

82100083 

NOTE 

The set of addresses between 000016 
and 07FF16 define both ROM and 
RAM. Upon power on or activation of 
the RESET switch, this range of 
addresses selects the ROM, and 
remains in this mode until the pro
gram instructs the hardware to 
deselect the ROM and select the RAM 
(or vice versa). 
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Display Refresh Memory - These 32K 8-bit words of memory 
(262 144 bits) are part of the processor memory and contain 
all the information to be displayed on a 512 by 512 
(262 144 dots) matrix crt screen. Each bit of information 
in this memory represents a dot on the screen. A logical 1 
(0) in memory equals a white (black) dot on this screen. 
The starting address is 800016 and the final address is 
FFFF16 (Address Bit 215 is always set when referencing 
this memory). 

Both the processor and the display have access to this 
memory, with the display having a higher priority, which 
means that, on the average, the processor has to wait to 
gain access to this memory. 

Control of the Peripherals - A peripheral device is any 
device, interface, or function that performs a task when 
commanded to do so by the processor. The peripherals may 
be internal or external, and their complexity may vary from 
simple holding registers to sophisticated LSI functions. 
Their operation and responses are described in the follow
ing paragraphs. 
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• Display - As seen by the processor, the display is 
nothing more than a portion of the terminal memory 
(the refresh memory). Data is displayed on the 
screen by executing write instructions into this 
memory. 

Each bit of information written on this memory 
represents a dot on the screen (as opposed to alpha
numeric terminals, where a 7-bit code in memory 
represents, for example, a 7- by 9-dot matrix 
symbol). 

• Refresh Address/Display Portion - There is a one-to
one relationship between the address of the refresh 
memory where data is written and the X/Y coordinate 
where this data is displayed. The correspondence is 
as follows: 

Each refresh memory address contains 8 bits 
(dots) of information. These 8 bits are posi
tioned on the screen in the horizontal direction, 
with the data bit 0 at the left and data bit 7 at 
the right. 

The lowest refresh memory address (800016) cor
responds to the upper left corner of the display 
(the corner dot plus the seven dots to the right 
of it). 
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Increasing the address by one is equivalent to 
moving one dot to the bottom on the screen (still 
controlling eight horizontal dots). 

There are 512 horizontal lines within a column. 
The lower 9 bits of the 16-bit refresh memory 
address determine 1 of the possible 512 lines. 

The next 6 bits (A09-A14) of the refresh memory 
address select 1 of the 64 vertical columns (each 
column is 8 bits, or dots, wide). Increasing the 
column address by one is equivalent to selecting 
the next column to the right. 

Each address uniquely selects a group or set of 8 bits 
(dots). Selection of a bit or bits within this group is 
accomplished by data manipulation. 

For example, write a 1 and then a 0 in the screen position 
located 21 dots to the right and 9 dots below the upper 
left corner dot (figure 4-18). Do not modify any other 
data on the screen. 

o 
I 

2 
3 

4 

LINE l: 
7 

8 

9 
10 

COLUMN 0 COLUMN I COLUMN 2 
A .&. A 

" I I I I I I " I I I I 2 2 2 2'''"2 
0123456789012345678901234 

'III", 

Figure 4-18. Address 840916 
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The addressing is formed as follows: 

• The lower 9 bits define the line position, with a 
0000 0000 at the top. The desired location is 9 
dots away from the top the line address is: 

A8 - AO = a 0000 1001 

• The column address defines groups of 8 bits in the 
horizontal direction, with 00 0000 on the extreme 
left. The desired location is 21 dots away from the 
left, the column address is: 

• 

A14 - A09 = 21/8 = 2 (Remainder = 5) 

A14 - A09 = 00 0010 (Data Bit 5) 

By dividing the X coordinate by 8 it can be seen 
that the integer result defines the column and the 
remainder defines the Data Bit to be used in the 
manipulation. 

Address Bit 15 must be set to select the refresh 
memory address. 

The complete address is: 

Address = 1 000010 00000 1001 
= 1000 0100 0000 1001 
= 840916 

The Read/Write instruction affects 8 bits at the time. 
Only the Data Bit 5 must be altered, the following masks 
are generated. 

Write Mask = 0010 0000 (DBs set) = 2016 

Erase Mask = 1101 1111 (DBs clear) = DF16 
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The program is: 

LD A, (8409H) 

OR A, 20H 

LD (8409), A 

AND A, ODFH 

LD (8409), A 

Load A register with 8-bit word 
from location 8409H 

OR data in A register with write 
mask. This sets bit 5 of the data 
without modifying the other 7 bits. 

Store contents of A register in 
location 8409H. The desired dot 
on the screen is now illuminated. 

The data just stored in memory and 
still in the A register is ANDed 
with the erase mask. Bit 5 is 
reset without modifying the other 
7 bits. 

Store the A register in location 
8409H. The desired dot on the 
screen is now dark. 

I/O Peripheral Devices - All the peripheral devices except 
the display are controlled by the processor by means of I/O 
instructions. These instructions perform functions, such 
as transfer data, control parameters, and status informa
tion. The secondary byte of the I/O instruction defines 
the device/function with which the processor exchanges 
data. Table 4-5 is a complete list of all the defined 
device/functions of the terminal. 

Read Configuration Switches (Input 00) - This command reads 
the setting of eight switches, five of them external, the 
rest on the controller board. 

Load Maintenance Register (Output 00) - This instruction 
transfers the data output by the processor into an 8-bit 
holding register. Each bit of this register has a func
tion, as follows: 

• Data Bit 0, ERR LED - This maintenance register out
put drives an LED labeled ERR (error). Loading a 0 
in the register turns the light on (1 equals off). 
This output is a 0 upon power on or reset. 
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• Data Bit 1, XMT LED - If the terminal is in Test 
mode the output of this register drives an LED 
labeled XMT (transmitted data). A 0 turns the light 
on and a 1 turns it off. It is a 0 upon power on or 
reset. 

• Data Bit 2, RCV LED - The same description as Data 
Bit 1 but to the LED labeled Rev (Received Data) • 

• Data Bit 3, RTS, LED - The same description as Data 
Bit 1 but to the LED labeled RTS (Request to Send) • 

• Data Bit 4, DSR LED - The same description as Data 
Bit 1 but to the LED labeled DSR (Data Set Ready) • 

• Data Bit 5, DTR LED - The same description as Data 
Bit 0 but to the LED labeled DTR (Data Terminal 
Ready). 

• Data Bit 6, Test Mode - This bit controls the hard
ware maintenance features of the terminal. It 
places the PLATO communication interface and the 
serial channel interface in loopback mode (the 
transmitters connected to their respective 
receivers) and disconnects the external drivers. 
Data output by the processor under these conditions 
is received by the same processor that is now able 
to compare the data integrity. It also controls the 
source signals to drive the front panel LEOs. In 
Test mode, the processor has control of these six 
indicators. When not in Test mode, only the ERR and 
DTR indicators remain under processor control; the 
others are driven by the modem or terminal hardware. 

A 0 loaded in this bit position puts the terminal in 
Test mode, and a 1 puts it in Normal mode. The ter
minal goes into Test mode automatically upon power 
up or activation of the RESET switch • 

• Data Bit 7, ROM Enable - This bit controls the 
ROM/RAM overlap. Both ROM and RAM can be referenced 
in the address range from 000016 through 07FF~6, 
and the memory selection itself is done by thlS 
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bit. ROM is selected when this bit is a 0, and RAM 
will be selected when it is a 1. This bit is a 0 
(ROM selected) upon power up or when the RESET 
switch is pressed. 

NOTE 

RAM addresses 0000 16 through 07FF16 
are not available wnen executing pro
grams in ROM, and ROM is not avail
able when running programs in 0000 16 
through 07FF16 in RAM. 
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TABLE 4-5. INPUT AND OUTPUT FUNCTIONS 

ADDRESS* NORMALIZED 
I/O DESCRIPTION 7 6 5 4 3 2 1 0 (HEX)** 

X X 0 X 0 0 0 0 00 I Read configuration 
switches 

X X 0 X 0 0 0 0 00 0 Load maintenance 
register 

X X 0 X 0 0 0 1 01 I Read keyboard data 

X X 0 X 0 0 0 1 01 0 Load transmitter 
lower bits 

X X 0 X 0 0 1 0 02 I Read touchpane1 data 

X X 0 X 0 0 1 0 02 0 Load transmitter 
upper bits 

X X 0 X 0 0 1 1 03 I Read lower 1D 

X X 0 X 0 0 1 1 03 0 Bulk write/erase -
video enable 

X X 0 X 0 1 0 0 04 I Read upper ID 

X X 0 X 0 1 0 0 04 0 Load interrupt mask 

X X 0 X 0 1 0 1 05 I Read serial data 

X X 0 X 0 1 0 1 05 0 Miscellaneous control 

X X 0 X 0 1 1 0 06 I Read serial status 

X X 0 X 0 1 1 0 06 0 Load serial data 

X X 0 X 0 1 1 1 07 I Read controller status 

X X 0 X 0 1 1 1 07 0 Load serial control 

X X 0 X 1 X X X 08 I Read communication line 

X X 1 Y Y Y Y Y 2Y,3Y I Input - parallel 
channel 

X X 1 Y Y Y Y Y 2Y,3Y 0 Output - parallel 
channel 

*X = o or 1 irrelevant. Y = External device address. 

**The normalized hexadecimal code is obtained by making X = o. 
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Read Keyboard Data (Input 01) - This function transfers 
data from the keyboard interface to the processor. This 
data is valid only when the keyboard ready status is pre
sent or after receiving a keyboard interrupt. 

Load Transmitter Lower Bits (Output 01) - This function 
transfers 8 bits of data from the processor to the l2-bit 
shift register, which serializes the data to be sent to the 
PLATO system. Data should be transferred only when the 
transmitter is not active, that is, communication line 
request status is present, to avoid losing or destroying 
data. This function loads part of the transmit shift 
register; it does not initiate transmission or modify the 
status of the interface. 

Read Touchpanel Data (Input 02) - This function transfers 
data from the touchpanel interface to the processor. This 
data is valid only when the touchpanel ready status is pre
sent or after receiving a touchpanel interrupt. 

The data format is as follows: This word defines 1 of 16 X 
columns and 1 of 16 Y rows (1 of 256 locations). The ori
gin X equals 0, Y equals 0 is the lower left corner of the 
screen. 

Load Transmitter Upper Bits (Output 02) - This function 
transfers 8 bits of data from the processor to the l2-bit 
shift register, which serializes the data to be sent to the 
PLATO system. Data should be transferred only when the 
transmitter is not active, that is, communication line 
request status is present, to avoid losing or destroying 
data. In addition, this function loads data into the 
transmit register, initiates the transmission, and drops 
the request status condition. 

Read Lower 10 (Input 03) - This function transfers the 
sett~ng of the lower 8 bits of the ID switches to the pro
cessor. The 16 ID switches are set to a unique code for 
each terminal and sealed at the factory. 

Bulk Write/Erase (Video Enable/Disable, Output 03) - T~~ 
operation of this function is dependent on Data Bits 0, 1, 
and 2 as summarized in table 4-6. 
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TABLE 4-6. BULK WRITE/ERASE - VIDEO ENABLE FUNCTION 

DATA BITS 
OPERATION 

2 1 0 

0 0 X Disable video 

0 1 X Enable video 

1 0 0 Bulk erase and Disable video 
1 0 1 Bulk write and Disable video 

1 1 0 Bulk erase and Enable video 

1 1 1 Bulk write and Enable video 

X = o or 1 irrelevant. 

This function with Data Bits 1 and 2 equals 0 places the 
terminal in nondisplay mode without affecting the display 
memory contents. In this nondisplay mode, the video signal 
to the monitor and to the composite video interface is 
forced to the blanking state. The intended use of this 
nondisplay mode is to allow blanking the display, if 
desired, while the display memory space is being used as 
extended program memory. 

This function with Data Bit 2 equals 0 and Data Bit 1 
equals 1 reenables the video to the monitor and to the com
posite video interface (if previously disabled) without 
affecting the display memory contents. 

This function with Data Bit 2 equal to 1 initiates a hard
ware write or erase of the complete refresh (display) 
memory. The state of Data Bit 0 determines whether all ls 
(Data Bit 0 equals 1) are written, giving a completely 
illuminated display, or all Os (Data Bit 0 equals 0), pro
ducing a totally blank (black) display. Either the bulk 
write or bulk erase operation, when completed, also reen
ables the video to the monitor and to the composite video 
interface (if previously disabled). The full refresh 
memory bulk write or erase takes about 14 milliseconds, and 
writing data to the refresh memory should not be attempted 
during this time as it may be destroyed. The Bulk Busy 
status bit monitors this activity. Data Bits 2 through 7 
are ignored during this output function as indicated in 
table 4-6. 

Read Upper 10 (Input 04) - This function is the same as 
Read Lower 10; but, transfers the remaining 8 bits. 

82100083 4-37 



Load Interrupt Mask (Output 04) - This function transfers 8 
bits of data from the processor to the Interrupt Mask 
register, whose outputs control the interrupt traffic to 
the processor. Each of the eight interrupt levels of the 
terminal has an associated bit in the Mask register. If 
the bit in the mask is a 1, the incoming interrupt is 
allowed to pass and reach the processor, otherwise it is 
blocked off. 

Each interrupt level that reaches the processor generates 
an interrupt vector uniquely defining its level (interrupt 
trap address). If more than one interrupt level is active 
at the same time, the hardware blocks all except the one 
that has the highest priority. Table 4-7 shows the data 
bit assignments, priorities, interrupt sources, and inter
rupt vectors. 

TABLE 4-7. INTERRUPT DESCRIPTION 

PRIORITY SOURCE 

0* Serial channel 

1 Communication line 
ready 

2 Communication line 
request 

3 Keyboard data ready 

4 Touchpanel data ready 

5 Short interval 

6 External interrupt 

7** Long interval 

*Highest order bit. 
**Lowest order bit. 

The interrupt sources are: 

INTERRUPT MASK 
(DATA BIT) 

o 

7 

4 

6 

5 

1 

3 

2 

INTERRUPT VECTOR 
(HEX CODE) 

00 

02 

04 

06 

08 

OA 

OC 

OE 

• Serial Channel - Either character request or charac
ter ready. 

• Communication Line Ready - The PLATO receiver has a 
byte ready to be transferred to the processor. 

• Communication Line Request - The PLATO transmitter 
is inactive and can accept data from the processor. 
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• Keyboard Data Ready - The keyboard interface has 
detected the depression of a key and is saving the 
data for the processor. 

• Touchpanel Data Ready - The touchpanel interface has 
detected a touch and is saving the X/Y data for the 
processor. 

• Short Interval - This interrupt is generated by a 
flip-flop that is switched to the set state every 
104 microseconds. The only way to clear this flip
flop is to make its associated mask bit a 0 (if more 
interrupts are needed, the mask should then be 
reenabled). 

NOTE 

This interrupt guarantees only that a 
l04-microsecond interval occurs 
between interrupts. 

• External Interrupt - This interrupt is generated by 
devices external to the terminal and connected to it 
by the parallel channel. 

• Long Interval - Analogous in operation to the short 
interval, but the time between interrupts is set to 
833.3 microseconds. 

The interrupt vector forms the lower 8 bits of the 
interrupt trap address. The processor must execute pro
grams in Interrupt Mode 2 and preset the upper 8 bits of 
the address in the I register. The mask is reset to alIOs 
- all interrupts disabled - upon power on or reset. 

Read Serial Data (Input OS) - This function transfers 8 
bits of data from the serial channel receiver to the 
processor. 

Miscellaneous Control (Ou!Eut OS) - This function transfers 
data from the processor to a control register to implement 
the features shown in table 4-8 and further explained in 
the following paragraphs. 
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TABLE 4-8. MISCELLANEOUS CONTROL 

Data Bit Control Feature 

0 1 = Sound alarm 

0 = No operation 

1 0 = DTR ON 

1 = DTR OFF 

2 0 = Reset flag 

1 = Set flag 

• Data Bit 0, Alarm - The output function with bit 0 
set to 1 triggers an 80-millisecond audible tone. 
If bit 0 is not set, the alarm does not sound. The 
alarm timer is retriggerable; therefore, the pro
grammer can repeat this output function and keep the 
alarm sounding. The alarm keeps sounding for 100 
milliseconds after the last function is received. 

• Data Bit 1,' Programmable DTR - The processor has 
control of the DTR signal. It is forced to the ON 
state by power on or the RESET switch, and then it 
can be software controlled. Data Bit 1 set to 0 
turns the signal on and Data Bit 1 set to 1 turns it 
off. 

• Data Bit 2, Hardware Flag - This bit controls the 
state of a flip-flop that can be read by the proces
sor. A 1 sets the flip-flop and a 0 clears it. 

A unique feature of this flip-flop is that it comes 
up set upon power on, but it is not modified by the 
RESET switch. These two conditions force the pro
cessor to start executing at address 0000, this 
flip-flop can inform the processor as to which of 
the conditions actually occurred. (The program 
should check the state and reset it immediately.) 

• Data Bits 3 through 7 (Not assigned) - These five 
bits are ignored by the terminal. 

Read Serial Status (Input 06) - This function transfers 
status information from the serial channel interface to the 
processor. 
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Load Serial Data (Output 06) - This function transfers data 
from the processor to the serial channel. 

Read Controller Status (Input 07) - This function transfers 
status information from different interfaces of the termi
nal to the processor. Figure 4-19 shows the configuration 
of the status word and the following paragraphs explain 
their meaning. 

I 7 I 61 5 I 4/ 3 1 2 /1 1 0/ 

I~~ COMMUNICATION READY 
~----~ HARDWARE FLAG 

~--------~ COMMUNICATION REQUEST 
KEYBOARD DATA READY 
TOUCHPANEL DATA READY 
TIMEOUT 
RESET SWITCH 
BULK BUSY 

Figure 4-19. Controller Status Word Format 

• Data Bit 0, Communication Ready - This bit set indi
cates that the PLATO receiver has clocked in 7 bits 
of serial data and that it is ready to transfer them 
to the processor. The processor should remove this 
byte by executing a reaa communication line func
tion, which transfers the data and reset the status 
bit. This signal also generates the corom line ready 
interrupt. 

• Data Bit 1, Hardware Flag - This bit is the output 
of the hardware flag flip-flop, which is controlled 
by the processor or the power-on sequence. 

• Data Bit 2, Communication Request - This bit set 
indicates that the PLATO transmitter is inactive and 
can accept data to transmit. A load transmitter 
lower bits and load transmitter upper bits should be 
executed to load data, initiate the transmission, 
and reset this status bit. This signal also gener
ates the communication request interrupt. 

• Data Bit 3, Keyboard Data Ready - This bit set indi
cates that the keyboard interface has detected a key 
depression and is holding the code to transfer it to 

82100083 4-41 



the processor. A read keyboard data function trans
fers the data and resets this status bit. This sig
nal also generates the keyboard data ready interrupt. 

• Data. Bit 4, Touchpanel Data Ready - This bit set 
indicates that the touchpanel interface has detected 
a touch and is saving the X/Y information. A ready 
touchpanel data function should be executed to 
transfer the data and reset this status bit. This 
signal also generates the touchpanel data ready 
interrupt. 

• Data Bit 5, Timeout - This bit set indicates that an 
I/O cycle to an external device on the parallel 
channel was not completed in the allotted time. The 
hardware aborts the I/O cycle and sets this status 
bit. The program should, after every I/O cycle to 
external devices, check this bit to know whether the 
completion of the I/O was due to normal or abnormal 
circumstances. 

This bit clears automatically at the beginning of 
the next external I/O cycle (and sets again if it 
fails) • 

• Data Bit 6, RESET Switch - This bit carries informa
tion on the status of the RESET switch: a 0 when it 
is being held down and a I under normal conditions. 
(The reset pulse acting on the hardware is indepen
dent of the duration of the switch depression, 
therefore, the terminal could be running while this 
swi tch is down.) 

• Data Bit 7, Bulk Busy - This bit monitors the 
activity of the hardware Bulk Write/Erase circuit. 
It is a I only while the hardware Bulk Write /Erase 
is ta king place. 

Load Serial Control (Output 07) - This function transfers 
control parameters from the processor or the serial channel 
interface. 

Read Communication Line (Input 08) - This function trans
fers 8 bits of information from the PLATO receiver to the 
processor. This data is valid only when the Communication 
Ready status bit or interrupt is set. This status/ 
interrupt condition is removed automatically at completion 
of the transfer cycle. 
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Input Parallel Channel (InpUg~~!l - Any input instruc
tion whose address has bit 2 set indicates a transfer of 
data from external devices to the processor. 

OU!2ut Parallel Channel (Ou!2ut 2!L 3X) - Any output 
Instruction whose address has bit 2s-set indicates a 
transfer of data from the processor to an external device. 

Composite Video Interface 

The composite video interface generates and supplies a non
interlaced, composite video signal equivalent to and in 
synchronous with the picture being displayed on the termi
nal screen. The output signals consist of three voltage 
levels: 

Vout = 0.0 to 0.2 V sync level 

Vout = 0.5 to 0.7 V black level 

Vout = 1.5 to 1.7 V white level 

The video information is digital, black or white, with no 
intermediate gray levels. 

The maximum data rate supplied by this interface is 12.048 
mHz (41.5 nanoseconds, white: 41.5 nanoseconds, black). 

The timing of the signals is nonstandard. Figures 4-20 and 
4-21 show the 60-Hz and 50-Hz timing for the line and frame 
portion of the signals. 

A display monitor connected to this interface duplicates 
the image of the terminal display when: 

• Line scanning (34.23 kHz rate) is performed horizon
tally, from left to right of the screen (retrace 
from right to left) 

• Frame scanning (SO or 60 Hz) is performed verti
cally, fram top to bottom (retrace from bottom to 
top) • 
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:~::~~~~--~_-_-_-~I~ ______________ V_I_D_E_O ______________ ~ __ ~L 
SYNC-------L-J 

tlSL·I·IOI+ ::~NE ·1 1
02:1 

t SL = SYNC WIDTH = 2.998 uSEC 

tDI : SYNC/VIDEO DELAY: 2.998 uSEe 

t vL = VIDEO FIELD =21.248 uSEC 

t D2 = VIDEO/SYNC DELAY= 1.972 uSEe 

tLINE =29.216 uSEC (34.23 KHZ) 

Figure 4-20. Scan Line Timing (50/60 Hz) 

1ILJLJLJlJU 
LINE51IY:7 

LINE 512 :1----tD3 

60HZ 50 HZ 

(LINES) (m SEC) (LINES) 

VIDEO WIDTH 512 14.959 512 

t 03 VIDEO/SYNC DELAY 19 0.555 73 

t SF FRAME SYNC 4 0.117 4 

t 04 SYNC/VIDEO DELAY 25 0.730 96 

FRAME TIME 570 16.653 685 

VIDEO/SYNC DELAY 16.653 

Figure 4-21. Frame Timing (50/60 Hz) 

on51 

~4 ~LINE2 
LINE I 

(m SEC) 

14.959 
2.133 

0.117 
2.805 

20.013 

03358 
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COMMUNICATION INTERFACE/INTERNAL MODEM 

This expansion module interface connects the terminal pro
cessor to a communication adapter module (modem). The 
interface connector is a PC-mounted, 20-pin flat ribbon 
cable, CDC t51847500~ the mating connector is CDC #65853405. 
Table 4-9 describes the pin assignments of the internal 
interface. Figure 4-22 shows the actual wiring of the 
PLATO interface signals and expansion module signals. The 
signal descriptions are as follows: 

• Power and Ground - Power available for the optional 
adapter board is: 

+5 V - 250 rnA (1.25 W) 
+12 V - 100 rnA (1.2W) 
-5 V - 150 rnA (0.75 W) 

-12 V - 100 rnA (1.2 W) 

• DATA/TALK Switch - This switch is on the front panel 
of the terminal. Set to TALK, the contacts are 
open, and set to DATA, the contacts are closed. 
This switch simulates the exclusion key of some 
telephone sets. 
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I TABLE 4-9. EXPANSION MODULE PIN ASSIGNMENTS 

PIN 
SIGNAL ORIGIN DESTINATION (RJ5) 

1 Logic Ground - -
2 -12 V - -
3 Logic Ground - -
4 -5 V - -
5 DATA/TALK Switch Front panel 

6 Transmitted Data Controller 

7 Received Data * Controller 

I 8 Data Set Ready* ** Controller 

9 Carrier Detect** *** Controller 

10 Logic Ground - -
11 +12 V - -
12 Logic Ground - -
13 +5 V - -
14 Logic Ground - -
15 Undefined RJl-9 RJl-9 

16 Undefined RJl-lO RJl-lO 

17 Undefined RJl-ll RJl-ll 

18 Undefined RJl-18 RJl-18 

19 Logic Ground - -
20 4-mHz Clock Controller Option 

* Wired OR with RJl-3 (Received Data) 
** Wired OR with RJl-6 (Data Set Ready) 

*** Wired OR with RJl-8 (Carr ier Detect) 
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TO/FROM OPTIONAL MODULE (AJ5) 

1214111 113 11 13 10 112\14\19\7IaI912016 \5 Ila\ 17 116 \15( 

-12 V 
-5V 

j~ 
+12 V 
+5V 

-b 
I .. .. .. __ .. -

t RECEIVE DATA 
: DSR TO RECEIVER AND 

CARRIER DETECT 

: 
4 MH z CLOCK 

FROM FORWARD 

t TRANSMITTER ---0-- : REVERSE 

! 
~F" ~ PLATO INTERFACE J .. __ .. __ .. -_ .. __ .. 

SWITCH 
CONTACTS 

CONTROLLER BOARD 

I 1 I 1 I 1 I I laJ 

r--
9 -10 -
II -la -7 -

-
-
T -6 
f--
a 

f--

f--

f--

f--

f--2 
r-14 
f--

r-
f--

f--

I--

f--

f--

r-
I--

TO/FROM 

PLATO 

SYSTEM 
(RJ I) 

03H3 TO/FROM FRONT PANEL (AJ4) 

Figure 4-22. Expansion Module/PLATO Interface Signal 
Routing 

• Transmitted Data - This signal is the output of the 
PLATO interface shift register. Levels are TTL com
patible. The signal is a TTL high when idle 
(marking state). Data rates are switch selectable 
at 1200, 120, and 75 bps. 

• Received Data - This signal carries information to 
the, PLATO interface receiver. Voltage levels can be 
TTL or RS-232-C. The marking state is defined as 
either a TTL or RS-232-C off (Vin = +0.8 V). The 
data rate of this signal must be 1200 bps. 
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• Data Set Ready - This input to the PLATO interface 
is wired ORed with the RS-232-C DSR signal. It must 
be a TTL high or RS-232-C ON to enable the receiver 
logic. 

• CarrIer Detect - This input to the PLATO interface 
is wired ORed with the RS-232-C Carrier Detect 
signal. It must be a TTL high or RS-232-C ON to 
enable the receiver logic. 

• Undefined Signals - These four signals bypass the 
PLATO interface logic and go directly to connector 
RJl. This allows the internal optional board to 
have direct communications with external devices. 

• 4-MHz Clock - This signal carries a symmetrical 
squarewave (50-percent duty cycle +20 percent) at 
TTL levels. -

INTERNAL MODEM 

This module is a l200-bps Receive/ISO-bps Transmit PCB 
modem and data access arrangement (DAA). The module con
tains a digital interface for communications with the ter
minal processor and an analog interface for two-wire full 
duplex data communications via the telephone network. 

A terminal with the modem installed and connected to the 
telephone network has the following general capabilities: 

4-48 

• Asynchronous, serial, binary data 

• Phase-coherent FSK modulation 

• Operates full duplex with a two-wire local or long
distance unconditioned dial-up line 

• Receiver data rate is 1200 bps 

• Transmitter data rate selectable at 75 bps or 120 
bps via switches on controller board. 
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OPERATORS PANEL 

This panel consists of 2 PCB attached to the bezel/keyboard 
cover .. Attached to it are: the tone generator (alarm), 
reset ·switch, six LEOs, DATA/TALK switch, and six rocker 
switches. The brightness control potentiometer also 
attaches to the bezel/keyboard cover, but is not part of 
the operator's panel PCB. 

TOUCHPANEL 

The touchpanel assembly consists of the touchpanel and con
nectors. The scanning and touch detection logic is part of 
the basic unit and is in the controller PCB. 

It consists of a 16 by 16 matrix of touch-sensitive areas 
installed adjacent to the display surface. Pressure 
applied to the touchpanel/display surface interrupts the X 
and Y scanning mechanism. When a touch is detected, the 
interface logic captures the intersecting X/Y coordinates 
for further processing. 

The touchpanel interface, as present at the internal con
troller board connector AJ3, consists of the signals listed 
in table 4-10. The 16 Y signal lines are connected to the 
16 touchpanel rows (on the mylar of the touchpanel assem
bly). The 16 X signal lines are connected to the 16 touch
panel columns (on the glass of the touchpanel assembly). 
The characteristics of the touchpanel are such that if 
pressure is applied to a particular cell, the intersecting 
column signal line and row signal line are effectively 
shorted together. The touchpanel interface logic on the 
controller board operates basically as follows. The upper 
4 outputs of an initially free-running 8-bit counter are 
fed into a 1-of-16 decoder, which then sequentially drives 
each column 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 employed, via 
a 16-input multiplexer, to sequentially select each row 
signal line for sampling. Upon detection of a logical low 
row signal line, the controller logic: 

1. Delays (debounces) the signal 

2. Stops the counter 

3. Sets the Touchpanel Data Ready status/interrupt 
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4. Passes the current counter outputs (X-Y coordinate) 
to the processor program upon request 

5. Enables the counter to continue scanning after being 
statused by the processor. 

TABLE 4-10. TOUCHPANEL CONNECTOR AJ3 (INTERNAL) 

PIN NO. SIGNAL PIN NO. SIGNAL 

AJ3-l Y15 AJ3-2 X15 
AJ3-3 Y14 AJ3-4 X14 
AJ3-5 Y13 AJ3-6 X13 
AJ3-7 Y12 AJ3-8 X12 
AJ3-9 Yll AJ3-l0 Xll 
AJ3-ll Y10 AJ3-l2 X10 
AJ3-l3 Y9 AJ3-l4 X9 
AJ3-l5 Y8 AJ3-l6 X8 
AJ3-l7 Y7 AJ3-l8 X7 
AJ3-l9 Y6 AJ3-20 X6 
AJ3-2l Y5 AJ3-22 X5 
AJ3-23 Y4 AJ3-24 X4 
AJ3-25 Y3 AJ3-26 X3 
AJ3-27 Y2 AJ3-28 X2 
AJ3-29 Yl AJ3-30 Xl 
AJ3-3l YO AJ3-32 XO 
AJ3-33 Not used AJ3-34 Not used 

POWER SUPPLY 

The basic power supply is designed for 110-V ac, 50/60-Hz 
input power. For 220/240-V ac operation a transformer is 
placed between the ac entry and the basic power supply to 
allow for commonality of parts. Input power is applied 
from the ON/OFF switch on the lower right side of the ter
minal. The ac entry for the 110-V ac unit consists of a 
three-wire power card, line filter (RF filter), remote 
circuit breaker with auxiliary tripout (this is the ON/OFF 
switch), and a surge-limiting thermistor. The ac entry for 
the 220/240-V ac units is similar to the 110-V ac unit 
except for power cord plug, wiring harness, and the 
addition of a stepdown transformer. 

The power supply converts the input ac power to five 
dc-regulated output voltages: +55 V, +12 V, +5 V, -5 V, 
and -12 V. The power supply adjustments and indicators are 
described as follows: 
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• +S-V Adjustment - This potentiometer, in the power 
supply, allows for the adjustment of the +S-V output 
of the power supply. The voltage should be measured 
at the PCB level when this adjustment is being made. 

• +S-V Indicator - This red LED indicator, in the 
power supply, indicates, when lit, that the +S-V 
output of the power supply is energized. A 
voltmeter should be used to measure the actual 
voltage. 

• +SS-V Adjustment - This potentiometer, in the power 
supply, permits the adjustment of the +SS-V output 
of the power supply. The voltage should be measured 
at the monitor PCB when this adjustment is being 
made. 

• +SS-V Indicator - This red LED indicator, in the 
power supply, indicates, when lit, that the SS-V 
output is energized. A voltmeter should be used to 
measure the actual voltage. 

• +12-, -12-, and -S-V Indicators - These three red 
LED indicators, in the power supply, show the 
condition of the +12-, -12-, and -S-V outputs of the 
power supply, lit when energized, off otherwise. 
These outputs are not adjustable. They are supplied 
by solid state voltage regulators. 

VIDEO MONITOR 

The display is a noncomposite raster scan display that 
utilizes standard TTL/DTL logic level inputs. The display 
inputs are horizontal sync, vertical sync, and video infor
mation. DC power is provided for the display circuits. 
The display consists of deflection electronics, high volt
age, video electronics, cathode-ray tube (crt) and neces
sary mechanical support components. Adjustments are 
provided for size, centering, focus, contrast, brightness, 
and linearity. All adjustments except brightness are 
factory set, but may be adjusted by maintenance personnel. 
The high frequency line scan is from left to right and the 
low frequency field scan is from top to bottom (facing the 
screen) • 
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KEYBOARD 

The terminal keyboard provides for operator entry of spe
cific symbol and control codes. The codes generated by the 
keyboard are illustrated in figure 4-23. The function of 
the keys is not defined because every key pressed at the 
terminal becomes a 7-bit code, processed by the app~ication 
program being executedJ therefore, this code can take t'he 
form of displayable data, control commands, and/or informa
tion to be passed on to the central computer. 

so 

NOTES: 

4-52 

1) Each key hastwe·d:i!fetlMf i ..... '!ft.h...,.._ numla.-below th~b_ il,th .. input_en·a.~. 
il preaaed si"",y, CInIi·th-.",""ber.~ ... t+t..,b ... i ... tf:r .. i,..n.~th.·St+lPr 10., irh-"tknwn-Gr. 
a.lcay il pr....... n;... SF+IFT' Ie..,. aJ""-"d .... n.~ initiate: i~daIo h!anIf8r" bu.t-m....-ly. ___ on 
aaldition of 010. (H.~ to th.·1MIfJftCI! inpwt:. 

2) Tlt ..... ON- a-total of 12~ dlff.eRr inpu.l'r'. .... ... oF Hi; 1 Pro ~. 3F-carn.ru'" • 

3) Shad .. areas indicate·diffentncre-in' lcayaap,CQlbIIr. 

Pig.ure 4-23. Keyboard Codes and Legends 
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The keyboard interface, as presented at the internal con
troller board connector AJ2, consists of the signals listed 
in table 4-11. 

TABLE 4-11. KEYBOARD CONNECTOR AJ2 (INTERNAL) 

PIN NO. SIGNAL 

AJ2-1 Ground 
AJ2-2 -Strobe 
AJ2-3 +KBD 00 
AJ2-4 

I 
01 

AJ2-5 02 
AJ2-6 03 
AJ2-7 04 
AJ2-8 +KBD 06 
AJ2-9 -Shift 
AJ2-10 +5 V dc 

The signals +KBD XX are the outputs of a counter residing 
on the controller board. The keyboard decodes these 6 
signed lines to select one of the 64 keys. The keyboard 
passes the state of the selected key back to the controller 
via the Strobe signal: logical high when at rest; logical 
low when depressed. If a particular selection (count) 
results in an active Strobe reply (logical low), then the 
controller logic 

1. Delays (debounces) the signal 

2. Stops the counter 

3. Sets the Keyboard Data Ready status/interrupt 

4. Passes the current counter outputs to the processor 
(program) upon request 

5. Enables the counter to continue scanning after being 
statused by the processor. 

82100083 

NOTE 

The design/layout of the keyboard is 
such that the output of the counter 
to select a particular key is equal 
to the code assigned to that key. 
This means that the keyboard does not 
send the keycode to the controller, 
only the state of the selected key. 
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The SHIFT key is just a modifier to the 6-bit code gener
ated by the counter. This key is connected directly to the 
interface and passed to the processor as a seventh bit. 
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DIAGRAMS 5 

----------------------------------------------------------------
Sectio~ 5 contains logic diagrams for the terminal. Infor
mation on how to interpret the logic diagrams precedes, and 
is part of, the logic diagram set. Information on the 
operation of individual logic chips may be found in the Key 
to Logic Symbology for Terminal Equipment Manual (see 
preface). 

The title block of each logic diagram contains the follow
ing information: 

CODE IDENT REV 

READ/WRITE GATES 15920 
~----~~~----~----~--I 

2 

DIAGRAM NUMBER 01784.' 

In the diagrams that follow, the logic drawing set number 
refers to the entire set of diagrams while the diagram 
cros~-reference number identifies the specific diagram. 
The cross-reference number is the only reference term that 
can appear on the inputs and outputs of the circuitry to 
indicate that the source or destination of the signal is 
found internally on another diagram of this logic set. 
Lack of a cross-reference number on an input or an output 
line indicates that this line comes from or goes to an 
external location (one that is not part of this logic set) • 
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ELUENI OR COMPONENI TlPE .• NO THE ELEMENI OR COIPON[NI LOClI ION 
ON THE BOARD COIPOHENT LOClllON IS DEFINED II .N UPH.NUlERIC 
IllR II OEPE NO I NG ON THE TlPE OF PR I NTEO C I RCU I T 10.RO USED. FOIl 
INfORIlTION O. THE COIPONENT OR ELEMENT TlPES USED IN THIS LOGIC 
SEI. REFER TO ~El TO LOGIC SIiBOLOGl IlNUAl. CDC PUBlIClllON 
NUIIER 12172400 

QUALIFYING SYMBOLS 

333 ~ 'I" 
L ELEMENT PIN NUMBER 

SIGNAL ORIGIN SIGNAL DESTINATION 

L _____ ClIOSS REFERENCE SHEET NUHER CROSS REFERENCE SHEET NUlliER 

ON BOARD, OFF SHEET TAGGING 

IN. LOGIC OIAGRU SEI HA,'NG lORE THAN ONE SHEET. • HEUGON IS USED 10 INOIC'l[ THll THE SIGNAl 
IS COMING fRO'. OR GOING TO. ANOIHER SHEET OF THE SAME 10.RO <NOTE EACH SIGNAl NlIE IN THIS 
LOGIC SET HiS BEEN PRECEDED BI A ..•.. <INDICATING" 'CTIVE HI) OR. "-" (INOICllING.N 'CTIVE LOll 

004 CD>--=+I~E:.:'!:.D _~: 

J~....::l-I!I!R.l.ITllE __ Q) OOB 

C R SHT 00' C R SHT DDS 

ON SHEET TAGGING 

THE SULL CIRCLES 11TH 'LPHA CHARlCl[RS INSIDE .RE USED TO 
SHOI • SIGN'L PlIH IITHOUT .CTUAlLY RUNNING. LINE fROI ONE 
POINT TO ANOTHER • CIRCLE 11TH 'N .RROI POINTING .... fRDI 
IT IS THE SIGNU ORIG" IN DIRECT LINE 11TH THt ORIGIN ARRO' 
.NOTHER CIRCLE IS OR"N IITH'N .RROI POINTING TOURO IT, THIS 
IS THE SIGNU DESTINlIIO' 

INTERVENING 
LOGIC 

RESISTOR MODULES 

Jr

RHERENCE DESIGNATION NO 
(ENTIRE MODULE, 

rr REFERENCE OESIbNAlION NO 
(INDIVIDUAL RESISTOR) 

LOCAl I ON Of RES I STOR rr VlLUE 
+S, r- 100UL E ON THE BO.RO 

R46, 4 7K. A 10 

2...-IODUlE PIN NO 

82100083 

004 0 ...... .:.:+R"'E.::.0:.-_-J. 

DO' CD>-.::.-r",R"'l!TE~_-I 

u 

C R SHT 00 

VOLTAGE LEVELS 

ANALOG OR NON-LOGIC LEVELS 

NON-STANDARD LOGIC LEiEL 

LOGIC LE,ELS 

DTL LOGIC OPERlI ION 

HIGH (LOGICAl I) • +2 S TO '50 VOLTS 
LOI (LOGICAl 0) = DO TO '0 '5 'OLTS 
StiTCHING POINT = +1 I TO +1 9 VOLTS 

TTl lOGIC OPEUliON 

HISI< (LOGICAl I)' +2 B TO '5 O,OLTS 
LDI (LOGI CAl 0) • 0 OV TO '0 45 'OLlS 
SIITCHING POINT •• 15' TO " 9 ,01 TS 

SWITCH MODULES 

~o-
S2-1." )1' ".n. " '" ", 10DULE ON THE BOARD 

SIITC' POSITIO' ON 100ULE 

REfERENCE DESIGNATION NO 
(ENTIRE 10DULE) 

l • AND 
I • OR 

1 • INVERTER 
I-I· I(INPUTS) DECODED OR 

ENCODED 10 I!OUIPUTS, 

1'1 = I( INPUI LEiEl i COH'ERl[O 
TO I(OUTPUI LEiEL I 

NON-STANDARD ABBREVIATIONS 

MISCELLANEOUS INDICATORS 

TEST POINTS 

THE CL'SS DESIGNATION LETTERS TP HiVE 
NOT BEEN s,or. ON IMiS LOGIC SEI THERE-
fORE. THE TEST POINTS 'PPE'R .S fOLLors 

T 

... 

N 
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U1 
I 
0\ 

D 

c 

B 

4 

AC EITIY PANEl 
;0 HZ PiN 61401032 
60 HZ P,lI I14G8031 

1110 
OPERATOR PANEl 

ASSElll I 
P N 90480143 

CR NO 300 

KEIIOARO 
ASSElllI 

P N 51811093 
CI NO 400 

TOUCH PANEl 
ASSElllI 

P N 15631062 
CI NO 500 

----------

I 
I TO PHONE 

IIlEPHONE ClIlE 
I 5\911 

I 

(X) ~ I 
IV 

TO WAil 
CONNECTION 

I-' 
o 
o 
o 
(X) 

IN 

CONN CA8lE 
, I 11910 

COlIN CA8LE 
I I 

4 

OPT IONAll 

3 

IAGO 
POIU SUPPlI 

CI NO 001 & 002 
TRlNSfORIER ASSI A$SUIl I 

PN 51911111 
PC 14 

PIN 90445151 

-- -, 
50 HZ OVER- 4: 

---- .. ----- VOL TAG! ClIlE 
I: 

ASSI P'N 61401441 
2: -- ... -------
3: 

.. __ I 

50 HZ UNI TS ONl I 

nRVOl TAGE ClIlI 
ASSI PIN 11408023 

lIfO 
CONTIOlllI .OOUlE 

CI III 200-211 
ASSEIIl I 
1114411 01 

3 

All 

P4 14 

lOGIC SIQlAlS 
ClIlE ASSElllI 

P 'N 11401025 
CR NO 003 

SlIlAl CHANNEl INTElfACE 
CI NO QDI 

PAlAllEl CHANNEl INTERfaCE 
CI NO DOl 

PUTO C_NICATIONS LINE INTERfaCE 
CI NO 006 

13 P3 

15 

2 

llllatTNESS CONTROL 

DC POIER 
CAlLI ASSE.Il I 

PIN 61401024 
CR NO 003 

811 

01 SPUI lO;TC 
CAlLI ASSElllI 
p 'N 61401033 
CR NO 004 

8P2 
812 

VIDEO OUTPUT 
ClIlE ASSElil I 

114 IP4 P'N 61401444 

2 

18GO 
VIDEO CONTROllER 

ASSI18l1 
P:1I 66308140 

CI NO 100-116 

CABLING AND 
!NTERCONNECTION DIAGRAM 

CR NO 003 

coo< ...... 

15920 

D 
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VIDEO OUT 

B 

A 
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N 

c 

000 

~>--.--------------, 
& CLINE 

CRI 

000 ~>--+----+--C-R3--' 
... L-CI 

0033 

CR2 

CR4 

RI 
2 

2 33 100i.lO\ R2.410' S. 

H' P N 51911860 
II CJ 300. 250i TI In CRIO 

600 -

IN5615 

l8 
H~+ -R3 ----+---'-Q.~ ~~,---.---.--' 

.~~" ,e: 0022 2-9 
~--------+-~~~--~ 

Clf 560 

~ 15i 200' I 21 CR5 560~f 
75i 

+55i ~' 005 

0/ G CR12 
REO 

P N 51903800 

R55 ,.56,5 600i 

14. I 3 I 21 

R5.1 3.1 '2' 

R6 I 3 , 2.1 

~, 3J I \ 
I 101 (O;~p W 51918111 

R7 '3 ~. : 

CR6 

'8 I 3' 

~~ 
19 200 

~."", 
02 

CRl CRB 

5 

R10.47k CR9 :~ 
C6 2i~ 

HO:IDO:. 
~ 51003092 

03 jJ Rl1 
I 3' 

R53. I 3, 

82100083 

CRII 

IN5615 

R14.'''.21 

R15 

" 46 4k 

1 
Ril t 
SOD 2\ 

R12 
5 6' 

" .-____ ---OO-"'~l''___ __ _+ ...... --&N-O~)_l1=.2 005 

R13 

I 
J 01 

Cl0. 0\1--

C". 01~f 

3 CI 

""" ':: ~ .t"";',f-'I_c",Rt-13_+--i1 f----< 

,---+_---...L.k :Ii>.A N rPN ~~~.9 

RIB RI9 
I'. 470 

3.0" 

1 

u 

R20 1 I' 3 
12 I 

R21 2' 121 

12, 2.~ 

~(-

'----r---' 

NOTES 

UNLESS OTHER',SE NOTED ALL LEOS 70 BE P N 51903BOO 

UNLESS OTHER" SE NOTED ALL DIODES TO BE PH 95637304 
IN ~oo. I IV IA 

& 11-1 , 12-1 ARE TIED TOGETHER 
11-2' 12-2 ARE TIED TOGETHER 
OML' ONE CONNECTOR NEEDED 

LOC 

CROSS 
REF NO 

0 
0 
~~ 

c 
~= ~ 

c:..,:) ... 
i~ 
~~ 
u -

~-
CI~ 
a:~ 
t!)ll. 

~:) 
o III 

ua: 
-UJ 

~~ 
~~ 
UJ 
Xo 
Ut!) 
VlCl 
~ 

N 

.. 

001 
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I 

.. 

N 

Q 

VRI ------, 

&. 
I P N 151511021 

~ 
1 

-12VR 
)-!1:.1 

C LIN£ J~ 356C _ 2 

000 CRII CRI5 P. 51917859 1 ~~cl r---?~2 L RJI 
12 CR23 L3 - -I I 2' 

I C 12 

-12V 003 

LIN£ ~~2 ) 

I - IN5615.1I LI 
, CRI6 CRI7 CI9 CI3 

,I,.. C20 
'-" C21 ( 1270

. T2l 

R~I ~~~ 'l D CR21 ~~ 
R~I 

003 
003 
003 
GNO 
003 
003 > 170uF R£O 0033, 

25V 25V 35V )-1l.:.! 1000V R23 ,I )-lB 2 ~L __ -, 

~~-l 
100V 10\ RlI.ll0' 51 ~£I 

~I -5VR 
~3 HOO~ 250V 

I I 3m 

R25 

:~ 
I 1 3 C I 51 

600 L _ .-J 

R56. 200 •. CR18 
10' CI6 0022. 

cm // If 
R£O t::\ U5 170 

I 21 1.5615. aoov \J II C2% 
R26.13121 

, 
2. 

> 35V 

(Q~ :~~ 2113.121 I I 01 

>+~~~. ·r~,; 
// \ __ ./ ''11 5191811 

C D~R21 28 1.3.1 21 R28 13 51 I- CR26 LI R£D 11 25V 

1~-8 
IN5115. U 

r~~ 
UI 

CRI9 >18V YR3 I I 35Y In 
1 >12YR 

30. I .3' 1 3570 > 2 r1i:1 

Alf.- C25.170"F. 2~ 1 C 1 
L_ '_-1 

j~ '11 15151583 >5Y 

o 003 
003 

-5Y 003 

+12Y 003 

R31.200 
10 

CR21 l5 t ~ 
'11 5021110 I~ 31 J~C2I ;l. C27 

~~ 

g~05 15600 

Ul UI ,l- 12Y 170 910 

:~"B la 5600 

'l ~ ...rrrn.... r-- 12Y C 
CR20 CAli I~- ~CR30 

R£O 

Il= 
5 1'1. CAlI 

R31.3' UO." 

:~ 
3 I 

31 2 
CI-I-

R32 I 1k CR22 C2I.15, .35Y 

>l~ 
lI;f~ 
H> 

UI3k Wl2.3' 

P • 51003012 

~ 51-1211 
06 

~ 2 1"1 'l 
mVR .~ 1C72F _ 5 ;.331> Al3 R .. 170 

rf" 13' 
I 

Wl3.170. US 
12 

A51.1 3' 1 

>5Y 
083 

cn .. 01. +10-20\ 

J 

DOD J~ > 0 -60HZ ~ r- R1656O.1I - - ~ 
3 IDS 

I I 
CR31 P • 51003092 01 I I I 

P R17.5 6k11 
2 

1'1 'l I Ln C30 

L ______ ' ___ --, \b i'll0pF 

I 6 I 

I I 
J~ 

SCRI 2"3529 600V 
I I 000 

* 
R51.170' 

I I 
+'6V 

U8 110 

I 
':' 

I 
J!:4r--l 

·5V R52 lOOk 

000 C31. I, CR3~., 5 IY Rig 170 I I 
~20" I R51 I -, ~ L _____ 10. OPT I O"ll 

.01 PIRT OF 81GO J -----R50 22 
000 J~ -P " 51714000 
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Q I u + m I C 

!:S 
¢ .. 
0 J. 0 
N 

I~ )"1 
N 

'11 III 113 ~W r---- GROUND r-- ----, +SO -60HZ ~ 'OIER 
~ 1 SO 1 SUPPll 

2 
+001 48 2 GROUND 14 IIGO .. CONTROllER VIDEO COliTROLlU CR NO 001 , IDS c..::» ... 

10DUlE +006 
48 7IGO GROUND II 3 3 ~ lafD +OOS CR NO 100-113 GROUND CR NO 200-213 4 41 4 12 

i~ S 
+00. 

46 +12Y 8 S' 
5~ Il OC~ OIAGUI 6 

+003 IUCI 0 UGUI 6 GROUND 10 SHEET 12 4S SHEET II 
u-

7 
+002 

44 1 
+SV 7 

a 
+DOI 

43 IE! a .... a 
+000 

42 +SV S O(/) 
9 B Cl Z 
10 

GROUND 
41 GROUND 6 alo 10 .... -- 11 "A15 40 11 

-SV 3 -l- I-a::u +'14 
38 GROUND 4 WW 12 12 

+113 -I2Y ..JZ 
13 38 13 I ..JZ 

1. +'12 31 14 
GROUND 2 00 a::u 

IS +'1\ 36 t-- '-- 1-...1 
+AIO ZC% 

16 3S 8z 
17 

+A09 34 a:: 
+A08 0101 

II 33 loll-
GROUND OX 

19 32 _101 
> N 20 +'07 31 N 

21 
+A06 

30 

£ +IOS 
29 22 

23 
+104 

28 

2' 
+103 27 

2S +'02 26 

26 
+'01 2S 

21 
+'00 24 
-!V 23 ~ 1+ -+ 28 
-IUl~ I E 

29 22 I GROUND 

30 
+8Ul~ BUSI 

21 2 -VIDEO 

31 
-ROI ENAILE 

20 AOUNO 3 
-READ 

19 4 -LINE SYNC ~ 32 = -REfRESH ~ = 
33 II S GROUND - ~ 

-IIEI lilT 
11 6 -FIELD SYNC f-:c g 34 

~ -Ill 
16 = J> 7 z 

-IIEI R£DUEST = & 

36 IS 8 +SV 
., 

37 
-IUS R£DUEST 14 B ., 
-8US 'C~ 

., 
38 13 10 lEY 

+4 1HZ 
39 12 ~ 

.0 GROUND 11 

.1 
-12V 10 

~ GROUND 
9 '2 

I .,2Y 
Bl' ~ 

.3 a 

} 
= 

GROUND 7l = .. 7 COIP VIDEO = 
+SV -

4S 6 3-J GROUND c 
~ = GROUND ., - 46 S I c -+SV 

4 z 
41 K 

48 
GROUND 

3 

49 
+5V 

2 

SO 
GROUND 

I 

---- '--

... ~ 

ILOC 

li~n~ 003 - I u t m I C 
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Q u 

... 
POIU [ -) SUPPl' +55V 
8lGO GROUND 
CR NO 

~ DOl 
& 

002 

;.. 
1 OISPU, CAT 

lSSE'll' 

,!.!1 ~ 
CR NO 005 

GROUND { '" I 3 
4 LINE IN -, I 

V IDEO 
V IDEO ~p 

CONTROLLER 2 8 
18GO I ROUNO • 10 

CR NO 
! ( 100-116 

5 GROUND 

6 f 1El0 SINC • 9 
8 +5V 5 

10 lEI 2 
~ --- 4 

3 
'-

3 IR I ;HTNESS ..!!L 

AI 2 IR I GHTNESS lR. 
lOOk 

I IAISMTNESS LO 

8A I ;HTNESS CONTROL 

CalLE ISSEIIL' PIIT 110 11401133 
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a 

SAFETY GROUND 
PRllm XIT 
PRIIlRY RCY 
PRIURY RTS 

! DlTA SET READY 
S I GHAL GROUND 

i ~ CARR I ER DETECT .. SECONOARY liT 
~ liT TiliNG 

! 
.. 
.: SECONOARY RTS 

DlTA TERI RU~Y 
+~ONG LINE liT 
-LONG II NE XIT 
+LONG LINE RCY 
-LONG LINE RCY 

SAFETl GROUND 
+ADDRESS 00 
+AODRESS 01 
+AOORESS 02 
+AOORESS 03 
+AOORESS 04 - <ADDRESS 05 .. ~ 
-EIT lIilE til i: -EIT OUTPUT 
-E1T READ ",'" 
<EIT RUDY 

~ - -EIT INTERRUPT 

~j +ElT DATA 10 
+ElT DATA .1 
-ElT DATA 12 
-EIT DATA 03 
-EIT DATA D4 
+IIT DATA 05 
-EIT OlTA 01 
-EIT DATA 01 

[

SAFETY GROUNII 
:I IS-232 III 
t; ;:: JIS-232 He" ! ! IS-232 ITS 
.., 15 IS-232 CTS 
~ ~ RS-737 DSR 
i ;; S I GlIAL ;ROUND = ::: RS-232 DTR 
::: 0-737 CAR Oil 

Q 

5-12 

R)) 

Rl7 

7 
3 
4 
5 
6 
1 

u 

CI NO 600-601 
100EI I OPT I ONAL ) 

-.. 
~ z 
L .. 
~ 

~ 

(UNliSTED PINS ARE OPEN) 

I (UNLISTED PINS AlE ;aQUIIIED) 

• 1D 
11 
12 
15 
16 
11 
11 
21 
22 
23 
24 
13 RESERVED FOIl +51 (DPTlIl1l) 

Il3 

(UIIL1STED PINS ARE OPU) 

11---..., 
2D 

• 

u 

CDNTRDLlER 10DULE 
IBFD 

CI NO 2DO-213 
ILOCI D1AUAII 

SHEEI 12 

TO/FIIQI VIDEO CII1ITRoLlER 
CR NO 003 

CR NO 300 
OPERATOR PANEl 

~~ :;; .. 
~ ~ - ~ 
z .. - .. 
..~ 

z 
= 

Al7 

B 
9 

10 

Al3 

11 
13 
15 
17 
19 
71 
23 
25 
21 

(UNLI STED 'INS ARE OPEN) ~~ 
2 
4 
I 
I 

10 
12 
14 
11 
11 
20 
22 
24 
21 
21 
3D 
32 

.. 
i 0 

N 

@ 
()o. 

:!! 

°en ~Z 
1'-0 
-~ 
LoJU 
..JLoJ 
=>Z 
oz 
00 
2U 

GROUNO ...I 
11::<1: 

-STROBE LoJZ 
-.10 00 ...III:: 
-liD 01 ill: ..JLoJ 
+UD 02 .... ~~ 
-KID 03 !~ I-LoJ 
-KID 04 ~~ Z 
-UD DS 0 
-SHI FT 
+5Y 

U N 

-Y15 
-Y14 
-113 
-112 
-Y 11 
-11 D 
-19 
-II 
-17 
-II 
-15 
-14 
-Yl ! -12 
-II =: 
-II i~ -115 
-114 :~ 
-113 I -117 
-111 
-lID 
-19 
-II 
-11 
-16 
-15 
-14 
-13 
-17 
-11 
-10 
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(X) 

N .... 
o 
o 
o 
(X) 

w 

c.n 
I .... 

w 

o 

c 

B 

A 
~~ 

~ 

0 
~o n 
zu> 
ou> 

fROI 
PROCESSOR 

100RESS 
BUS 

4 

~ 

4 

01 SPill 
100RE ss 

CRI08 

eRlOB 

PROCESSOR 
10DRESS r--

CRIOO n 
CRIOO 

3 

CRI09 

" J-.. 

ill 
v ----v 
I--

... 

~ -()I -
% 

f-- $ ) 

... 
ill V ! I 

f--

'N '-

~ 8, 

~ 
CRI08 
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I I I 
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v 

l-
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.l'o. = f-- . ) 

ro/ 
~ 
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! 

I 
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~ 
L-

r-

~ 

l " 
.... L' !.l. 

v 

3 

2 

REFRESH 
IUORI J.. REF 
16k X 8 . ( 8) MU 

(000 lINESI V HOIO 
RGTR 

CRII 0 CRII I 

T 
UPPER 32K J 

1 
REF 

REFWESH J.. 
lEI 

HOLD IUORY 
~ RGIR 

18K I 8 

(!VEN lIN!S) 

CRII 0 CRill 

PROGRII 
IUORI 
16K I 8 

~" (l8_12KI 

(OrTIONlI) 

CRII I 

f 
101!R 32K I 

1 

PROGRII 
IUDRI 
16K X 8 I ill ~ 

(0+16KI 

CRill 

Rill IEIORI ~ 2K • 8 
(O+IKI 
CRIO) 

(8 I 

.. 2 

, 

~ 1 
VIDEO 

(8 I SHIfT 
RGTR 

~ 
.----

0-
(OOOBllSI 

CRIOS CRIOS 

I 
K-

I-- co 

r 

~ VIOEO 
SHIfT 

~ RGIR 

f---l!l (EVENI 

'-

~ 
(811S1 

~ 
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u-p 

~ 
REIO 
HDIO h" RGTR 

CRII I 

(8 

u-P 

"-
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HOIO r-----
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RGTR r-----
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(8) .----
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VIDEO CONTROLLER (7BGD) 
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COOf IOfNT C 
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o u 

RS-232 - DAU 
RCWR 

CR2D9 212 

RS-232 
STATUS 

CR2D! 212 

KlID 
DATA 

C~~::D 

TOUCH 
PANEl -
DATA 

~ 2IU12A 
213 !GIl 

INPUT " lUI r 
10 .. CR202 

SIITCH OITA 

N 
,UPPER) BUS 

CI2D5 (BI-OIREC) 
CR201 

10 
. SIITCH 
I LoiER ) 

CRlDS 

IAINT .. 
SIITCHES = 
CONUOLLER 

STATUS 
r 

CRll2 

TG 

tttttttttttttJ 
J IEIOR' AND I 0 CONTROL I I -I (GATING AND STROBES I 

TiliNG 

L CONTROL ADDRESS OITA 
OUT (OD-15) (lO-Oll 

Z-IO p-PROCESSOR 

CUOD 
IIJIITIIIL 

IN 

=:3 INTERRUPT l 
IAIT. RESET. I CLOCR 

CUDO 

u 
5-14 

J.. 

J.. 

r 

.. 
... r 

r 

" 

.. 

... 

c 

!' 
RS-232 

DATA 
IITR 

CR2D'·212 

RS-232 
CONTROL 

CUOl/212 

S 1 Ts 
PLATO 
IITR 

CR20l 

~m: 
PLITD 
RCWR 

CR20B 
CR2D9 

T, 

PARALLEL ~ CHANNEl 
CRlO3 
CI204 

T, 

LED 
REGISTER 

CR204 
CR300 

G! Ts 

INTURUPT 
LO&lC 

m:~ 

fi 
INTERRUPT 
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Ts 
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OARO 
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& CDNT'OL BLOCK INPUTS ARE SHOI. DNL' ONCE BUT IRE CONNECTED 
10ENlIC'LLY TO III LOCATED AT 19 THRU 116 

11::, CONTROL 8LOC' INPUTS IRI SHOIN ONL Y ONCE BUT IRE CONNECTED 
IDENTICALLY TO MEM LOCATED AT 09 THRU 016 

UNLESS OlriERIiSE NOTED ALL CIRCUITS ARE PART OF A JBGO BOARD 

+01 OUT OJ 
+01 OUT 0' 
+0' OUl Il.' 
+ iii OUi 
+DI OUT 03 
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.J.16 t I -PI OUT 03 

-5V L---+++-+-I--::::::::~~')I_---"-~-=...:0"'U"T-'0<!2---<GF 
+i:V r 

~-----r-rl-t-r1~:::::: __ :::j~)IJ--~-~PI~O~UTL!O!..I---<GG 
L------i-i-t-rt-t-r--[Ia-_~-P~IJO~U~TJO~OL......_, 

r-~ GK 
1'-:,06~ __ -:-;;-"",3 ..... _-t..;C l!!0~'8;;/ 
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In CONTROL BLOC! INPUTS ARE SKO'N ONLY ONCE BUT IRE CONNECTED 
10ENTICAllY TO lEI LOCATED AT CIO TKRU CI7 

& CONTROL BLOC' INPUTS IRE SKO'N ONlI ONCE BUT IRE CONNECTED 
IDENTICAllY TO lEI LOCATED AT 810 THRU BI7 

UNLESS OT~ER\ilISE ~OT£O ALL CIRCUITS ARE PART OF A 7BGO BOARD 
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+0' OUl 1 : 1 J ~ 1 12 

+01 OUT I 14~'5 
+!LI OUT 13 17 CO f 16 
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·0' OUl II 8~9 
+0' OUl 10 7~6 
+01 OUT 09 .~5 
.01 OU1 08 3~2 
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·00 OUl 07 13 0, 12 

+0' OU' 0' 1 H'5 
+ • OUT 05 11 r*--t 
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+0111 11 • I 6 
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-111 RO 00-07 

I. 
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.101 03 
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+ROM 01 
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+PI OUT 07 
.PI OUT 06 
+PO OUT 05 
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.P. OUT 02 A 
+PI ~UT _O! 
+PI OUT 00 

UNLESS OTHERIISE NOTEO ALL CIRCUITS ARE PART OF A 78GO 80ARO 
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>fz" 105 

""" 105 

+0 BUS 07 'iii 
+0 BU~ 0' B 
+0 BUS 0 ~ 
+0 BUS O. ~ 
·0 8 OJ ~ 
·0 8US 02 ~ 
.0 B Dl ~ 
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.0 BUS 00 

+001 

+006 

'0" 
·00. 
'OOl 
'002 
+001 
+000 
+DOD 
'002 
+001 

'Hi' 
~ 
~ 
~ 
~ g 
~ 
...!!! 

106 111 
106 111 
106 11 I 
I U6 111 
106 111 
106 1 I \ 

106 111 0 

~ 106 111 

!~ 
8~ 
v -
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VIDEO CONTROLLER MODULE 
(7BGD); 

,GROUND,a DECOUPLING 

1 

UNLESS OTH£R" SE SPECIf!fO POIER AND GROUND 
PINS Of INTEGRATED tlRtuiTS ARE AS LISTED 
8HOI 

U PIN INTEGRAtED ClI.lS PIN 14:1:+5V PIN l:GMO 

1& PIN INTEGRATED nTS PIN 1&=+SV PIN 8=GND 

24 PIN 1"T[GRaTED eus PIN 2.~5V PIN 12=&"0 

UNLESS OTHER" SE SPECI flED All. I t.PlCAlORS 
ARE Z~V -80 20 

UNLESS OTHERIISE N01£O ILL CIRCUITS ARE PART 

Of A llGO BOIRO 

(OOf .OINT 

15920 
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'11 ~~ __ ~n n n n~ __ ---..l n n n 
'11 _----In n n n nL-__ --.J n n n 
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____ n n n n n~ __ __ n n ~ 
'14 n ____ ~n n n n nL. __ ---..l n ~ 
+15 n ___ ---..In n n n n~ __ ~ n ~ 
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'11 I n ~ __ ~n n n n n n fL 
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CHARACTER TIMING AND 15920 
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MAINTENANCE 

.-
This··section provides information necessary to perform 
field maintenance on the terminal subsystem. Information 
is organized under the following major headings: 

• Suggested Emergency Maintenance Procedure 
describes a suggested approach to emergency 
maintenance (field maintenance). 

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

• Preventive Maintenance -- describes minor preventive 
maintenance tasks and related procedures. 

• Special Tools and Test Equipment -- describes 
special items required for terminal maintenance. 

• MOS Circuit Handling Precautions -- describes 
special procedures to be used when replacing MOS 
circuits. 

• Diagnostic and Corrective Maintenance Procedures 
describes procedures to be used to diagnose and 
correct a malfunction. 

Diagnostic decision logic tables (DDLTs) are used to 
identify malfunctions in the terminal subsystem. These 
tables use a logical process of elimination to trace a 
malfunction to a field replaceable part, and the part is 
then replaced. This type of table is described in greater 
detail later in this section. 

SUGGESTED EMERGENCY MAINTENANCE PROCEDURE 

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

BEFORE LEAVING FOR CUSTOMER SITE 

Before leaving for the customer site, the CE should call 
the customer and talk to the person operating the terminal 
at the time the malfunction occurred, then: 
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1. Determine the following: 

a. Specific configuration of terminal: for example, 
does terminal use a touchpanel and/or an internal 
modem. 

b. Type of symptoms terminal exhibited to indicate 
that a malfunction occurred. 

c. Whether terminal is operating and what symptoms, 
if any, are present when an attempt is made to 
operate. 

2. Decide course of action to take, for example: 

a. Go to customer site and begin troubleshooting. 

b. Deduce that terminal itself is probably not at 
fault and most likely cause of problem is either 
communication lines or a power reduction or 
loss. In either case, CE can notify responsible 
party (common carrier or customer) of problem. 

c. Decide that an error in operating procedure 
rather then equipment failure is probably cause 
of malfunction, and notify customer of correct 
operating procedure. 

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

UPON ARRIVING AT CUSTOMER SITE 

Upon arriving at the customer site, the CE should locate 
the appropriate supervisory personnel and again talk to the 
terminal operator concerning the malfunction, then: 

6-2 

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

2. Verify that a malfunction does exist, and then begin 
to troubleshoot terminal. 

3. After source of malfunction is corrected, CE should: 

a. Run terminal diagnostics explained later in this 
section to ensure that terminal is operational. 
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b. Perform preventive maintenance tasks listed in 
this section. 

c. Demonstrate to customer that terminal is now 
operating properly within system. 

MAINTENANCE AIDS 

Resident diagnostics provide error indications of basic 
hardware faults. A system diagnostic lesson (DIAG) 
provides additional tests. 

RESIDENT DIAGNOSTICS 

To run the terminal resident diagnostics, the TEST/SKIP, 
KB/TP/SKIP, and/or LOOP/EXIT rocker switches must be used. 
These switches are behind the protective door on the front 
of the terminal. See section 2 for definitions of each 
switch. Procedure 2 describes how to run these diagnostics. 

As the RAM test is run, the terminal displays a pattern of 
white vertical lines written from right to left across the 
crt. If the crt alignment/keyboard touchpanel test is 
selected, the test concludes with the alignment pattern 
being displayed. 

The terminal resident diagnostic program consists of three I 
sections. These sections test the random access memory 
(RAM), the PLATO serial interface, the external serial 

.. interface, the crt alignment, keyboard, and the touchpanel. 

RAM Memory Test 

This test includes writing, reading, and verifying the 
following data patterns: 

• Write/read 55 hexadecimal code in all memory 
locations above 08FF16. 

• Write/read AA hexadecimal code in all memory 
locations above 08FFl6. 

• Clear all memory locations above 08FF16. Write a 
data pattern into a test address, and read all 
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memory to ensure that it was written into the desired 
address only. 

Serial Interface Tests 

These tests check the PLATO and external serial interfaces. 

PLATO Serial Interface Test 

This test checks that the status and control 
PLATO interface are functioning properly and 
data is transmitted and received correctly. 
conditions are tested: 

• Character request status is present. 

lines of the 
checks that 
The following 

• Character request status does not drop after low 
order bits are output to the interface. 

• Character request status drops after the high order 
bits are output to the interface. 

• First byte flag is set. 

• Start bit is present. 

• Character ready status is present. 

External Serial Interface Test 

This test checks that the control and status lines of the 
external serial interface are functioning properly and 
checks that data is transmitted and received correctly at 
9600 bps, using the internal loopback feature. The 
following conditions are tested: 

• Character request status present. 

• Character read status present. 
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CRT Alignment, Touchpanel, and Keyboard Tests 

This section consists of three test segments. These are an 
alignment pattern, a touchpanel test, and a keyboard test. 

The alignment pattern consists of four lines outlining the 
screen border with two diagonal lines intersecting at 
screen center. Pattern is used to check for correct crt 
alignment and touchpanel installation. 

The touchpanel has 256 touch sensitive areas. Touching any 
one of these areas causes the crt pattern of that area to 
be displayed in inverse video. Repeated touches cause 
repeated inversions. 

The keyboard portion of this test displays upon the screen 
a binary representation of the hexadecimal code received 
from the keyboard. These keyboard codes are defined in the 
IST-II Hardware Maintenance Manual. This binary 
representation is made up of long bars (binary Is) and 
short bars (binary Os) with the bottom bar being the lowest 
order bit. Refer to procedure 2 later in this section for 
additional information. 

Diagnostic Error Indication 

When an error 
code displays 
the terminal. 
where the ERR 

is detected, the alarm sounds and an error 
in the LED indicators on the front panel of 
The following octal error codes display, 

LED represents the 20 bit: 

Code Cause of Error 

01 Memory error writing/reading 5516 pattern 

02 Memory error writing/reading AA16 pattern 

03 Memory error due to addressing problem 

04 PLATO serial interface error 

05 External serial interface error 

06 Keyboard/touchpanel test in progress 
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For error codes 01 and 02, pressing any key provides a 
second level LED indication. The second level is the chip 
number where the error was first detected (figure 6-1). 
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For error codes 04 and OS, pressing any key provides a 
second level of indication. The second level for an 04 
error is as follows: 

Code Description 

01 No character request status 
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02 Character request dropped after output of lower 
bits 

03 Character request active after output of upper 
bits 

04 Pirst byte flag not set 

05 Start bit not received 

06 No character ready st-atus 

07 Data error 

The second level for an 05 error (serial transmission 
error) is as follows: 

~ Description 

01 No character request 

02 No character ready 

03 Data error 

SYSTEM DIAGNOSTIC LESSON (DIAG) 

The system diagnostic lesson DIAG c-an be used to _ 
trouble-shoot a faulty term-in'al. DIAG provides diagnostics 
to exercise the PLATO terminal. Some of the available 
options are a pattern test, character tests, and a 
keyboard/touchpanel test. DIAG can be used with any 
terminal. 

The user can access le'sson DIAG by typing the word diag on 
the welcome page, pressing the NEXT key, typing m on the 
group name page, and pressing the SHIFT and STOP keys 
simultaneously. A list of the available tests will be 
displayed at the beginning of the lesson. 

PREVENTIVE MAINTENANCE 

Preventive maintenance should be performed immediately 
following and as a part of an emergency maintenance call. 
The following suggested preventive maintenance steps help 
to minimize maintenance calls by verifying correct crt 
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alignment and related operations of the terminal. General 
inspection of the terminal, including proper seating of 
cable connectors, should also be made. Procedures referred 
to in text are found after the DOLTs in this section. 

Remove power from terminal (procedure 1) and clean as 
follows: 

CAUTION 

Do not use solvents to clean 
keyboard. Solvent can cause defective 
keyswitch operation. 

1. Dust keyboard with soft-bristled brush. 

2. Clean touchpanel in front of crt screen using a soft 
cloth dampened with a mild soap and water solution. 
Apply cleaning agent to cloth (avoid splashing on 
crt screen or keyboard) to prevent the cleaning 
agent from entering behind the bezel. 

3. Wipe exterior of the terminal cabinets using a damp 
lint-free cloth. 

Reapply terminal power (procedure 1) and verify correct crt 
alignment as follows: 

4. Set KB-TP/SKIP rocker switch on operator panel to 
KB-TP. Set TEST/SKIP switch to TEST. Press RESET 
switch. 

5. Check for correct alignment and acceptable display 
quality (refer to procedure 23). If required 
perform related adjustments per procedure 5. 

6. Return KB-TP/SKIP and TEST/SKIP rocker switches to 
SKIP. 

SPECIAL TOOLS AND TEST EQUIPMENT 

In addition to the normal complement of hand tools and test 
equipment carried by the field CE, maintenance of this 
terminal requires a special tuning wand tool (CDC Part 
Number 12263476) when performing adjustments on the power 
supply and display boards. A plastic keyswitch insertion 
tool (CDC Part Number 51919702) is required for work on the 
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keyboards. Also, a chip removal tool (CDC Part Number 
87365900) is required. To perform adjustments on the moni
tor board use a hex adjustment tool (Part Number 12263299) 
and the special tuning wand previously mentioned. It is 
recommended that the hook be snipped off the hex tool prior 
to its use to prevent it from locking into the inductor 
slug. 

MOS CIRCUIT HANDLING PRECAUTIONS 

The control and video boards contain a number of MOS 
(metal-oxide semiconductor) integrated circuits. The MOS 
circuits are susceptible to irreparable damage if they are 
exposed to excessive static electricity and thus require 
special handling. Follow the precautions listed here at 
all times when handling the PC board. 

• Never insert, remove, or otherwise connect/disconnect 
any circuit(s) while primary power is applied. 

WARNING 

To prevent accidental shock when 
observing static-grounding precau
tions, do not touch powered-on elec
trical equipment and chassis frame at 
the same time. 

• Before touching (with hands and/or tool) or handling 
any circuit, connector cable, or logic backpanel, 
always touch hand(s) (and/or tool) to an exposed 
portion of the associated chassis frame to discharge 
any buildup of static electricity. 

• Especially in dry ambient air, any movement may 
cause static electricity buildup due to friction. 
In the case of shuffling one's feet across a dry 
carpet, such static buildup may be quite high and 
may easily jump from a cable connector being held 
onto the pins being mated to. This could damage the 
MOS circuits within'the equipment. Thus, the 
chassis frame must always be touched immediately 
before connecting any cable to it. 

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

• When a module is removed from its chassis and placed 
where it may be touched, carried to some other 
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location, or if it is to be shipped, wrap the module in 
static protective material, such as aluminum foil or 
conductive foam. 

DIAGNOSTIC AND CORRECTIVE MAINTENANCE PROCEDURES 

This portion of the text concentrates on diagnostic and 
corrective maintenance. Diagnostic maintenance provides an 
organized means of diagnosing a malfunction and of 
identifying its source. Corrective maintenance consists of 
the procedures for correcting a diagnosed malfunction and 
of those procedures used to verify that the malfunction has 
been corrected. It uses the diagnostic decision logic 
tables and the procedures in this section to efficiently 
diagnose and correct a malfunction. 

DIAGNOSTIC DECISION LOGIC TABLES 

The key to isolating a terminal malfunction to its probable 
cause is proper use of the diagnostic tables that follow. 
These tables, termed diagnostic decision logic tables 
(DOLTs), or decision tables, identify and isolate a 
malfunction in an equipment to a replaceable module; or 
where equipment design does not permit this approach, to a 
replaceable part or component. The tables present test 
setup and reSUlting symptom information in a logical, 
organized manner: and where necessary, they refer to 
procedures for te'sting, adjusting, or replacing a suspected 
component. References to procedures are also made in a 
sequenced manner so they refer to the most likely cause 
first or easiest procedure and progress to the least likely 
cause, or mos·t dif f icul t procedure. 

The following paraqraphs describe the decision tables in 
greater detail. Anyone not familiar with the format and 
structure of diagnostic decision logic' tables should read 
the following paragraphs and study t~e sample table in 
figure 6-2 carefully before attempting to use the decision 
tables later in this section. Also, anyone using decision 
tables for the first time should always start at the 
beginning of the tables and continue through to the end. 

The diagnostic decision logic table is a specialized format 
for displaying logic in a way that is superior to the 
conventional logic flowchart because the logic is more 
visible. The DDLT analyzes a situation down to a set of 
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specific conditions and then directs the customer engineer 
to those actions that will correct the situation. 
Basically, the table is arranged in four sections, or 
quadrants: conditions, situations, sequence, and actions. 
Figure 6-2 illustrates the layout of a diagnostic decision 
logic·table; the sample table is for illustration purposes 
only and is not a table for this terminal. 

Conditions Quadrant 

The conditions quadrant of a DDLT contains test conditions 
and questions that can be answered with either a yes or 
no. The CE should read and answer all of the questions in 
the conditions quadrant and write the answers to each 
question (Y or N) in a vertical column before proceeding to 
the situations column. 

Situations Quadrant 

The situations quadrant of the example table contains 10 
vertical columns of Ys and/or Ns, and one column with the 
word Other in it. Each of the first 10 columns represents 
a unique set of answers to the questions asked in the 
conditions quadrant. A hyphen (-) in a column indicates 
that the answer to the associated condition is irrelevant; 
that is, the answer may· be either a yes or a no without 
affecting the result. In using the tables, the CE should 
look for a match between the Y and N column written down 
while answering the questions posed in the conditions 
quadrant and the Y and N answers listed in a column of the 
situations quadrant. 

As an example, refer to the shaded area of the sample 
figure and assume that each question in the conditions 
quadrant was answered no (N) as it was tested. The full 
column of N answers to the conditions questions would 
actually match situations column 2 even though situations 
column 2 contains three hyphens. This is true because the 
hyphens indicate that their respective conditions questions 
are irrelevant. As can be seen by examining the conditions 
questions, it is indeed irrelevant to ask which indicators 
light or which motors run if it is already known that no 
indicators light and no motors run. 
When using the tables, look for a match between the answers 
to the conditions and the situations columns starting from 
the left situation column and moving toward the right one. 
Do this because overriding situations are normally listed 
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VISUAL CHECKS 

ASSUME 

Cord-reader power cord is connected to ac outlet. Power is on. I f power is not on, see proced ure 1. 

CONDITIONS SITUATIONS 

1 2 3 4 5 6 7 8 9 10 11 
. . . ..... .... •. ...•. .•...... .... >:"2.> .•...... .i·ii 
I. POWER ON indi<:etotiU"'".......... ./ii·······ii Y N N NY Y Y Y Y Y 

C )Ide rear-pone I toggl e JW itch S 1 • Preu READ CHECK indicatDr/ 0 

. switc:h. ~ Gil other indicators ilIuminote? Y N NY N N Y Y Y Y T 

Do OflY indicoton Illuminate? - N N - NY - - - - H 

Press and release RESET indicator/switch. Is RESET indicator E 
illuminated? Y - - - - - NY Y Y 

R 
Do all three motors start when RESET indicator/switch is pressed 
(observe cord-feed drum ond coi Is of stocker motors)? Y - - - - - - N NY 

Do ony motors stort? .... ....... ... .i· ... (...... .... .............. ... .... - N Y - - - - Y N -

Did motor power drop within 10 to 30 seconds after releasing RESET 
ind icator/sw itch? Y - - - - - - - - N 

ACTIONS SEQUENCE 

Go to sheet 2, Electromechanical Checks. X - - - - - - - - - -
Che~ that toggle switch SI (rear ponel) is up. - 1 - - - - - - - - -
Checlc: th(ltremovoole p<twer cord is connected securely to cord reeder. - 2 - - - - - - - - -
Check fus. {reQf pcmel}. ....... - 3 - - - - - - - - -
Check switch board and onocioted ·<:Qbling (p<ocedvre 40). 
Replace, if requi red (procedure 41). - 4 - 2 2 2 3 - - - -
Re fer to c::! 1 OX matttJOl. . •.. .. ••.•.••..••••.•.• •••.•..•..•• •..••.... . ... ..../ ................ ........•.. 

• •••••••••••• - 5 4 4 3 4 5 3 3 3 -
Check ... 17-volt power supply (procedure 36). - - 1 - - - - - - - -
Check for + 17-V de between ground and control-board connector P2, 
pins 2 and 3 and between ground and switch board connector, pins 2 
and 3 (two pins joined by foil). - - 2 - - - - - - - -
Check coble between control board and switch board. - - 3 - - - - - - - -
Replace lamp in foiling indicator (procedure 41). - - - 1 - 1 - - - - -
Check foiling indicator and/or switch (procedure 40) and replace, 
if required (procedure 41). - - - 3 - 3 - - - - -
Check READ CHECK indicator/switch (procedure 40) and replace, 
if requ ired (procedure 41). - - - - 1 - - - - - -
Check +5-volt power supply (procedure 35). - - - - - - 1 - - - -
Check RESET indicator/switch (procedure 40) and replace, if 
required (procedure 41). - - - - - - 2 - - - -
Replace control board (procedure 44). - - - - - - 4 - 2 2 -
Check for ac power at motor connectors (procedure 37). - - - - - - - 1 - - -
Check foiling motor. Replace motor, if required (procedure 46 for 
cord-feed motor I or procedure 47 for cord-stocker motor). - - - - - - - 2 - - -f-
Check common coble connections to motors. - - - - - - - - 1 - -
Check that TO .witch (control board) has labeled side, TO, up. - - - - - - - - - 1 -
Call for ossistance. - - - - - - - - - - X 

Figure 6-2. 
02737 

Example of a Diagnostic Decision Logic Table 
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first (on the left) within the situations quadrant. 
Overriding situations are those that move the user out of 
the table and onto the next test, table, or action. 

Sequence Quadrant 

The sequence quadrant contains numbers that indicate the 
sequence in which corrective actions are to be taken. The 
sequence of actions for a particular set of conditions 
appears in the same vertical column as the situations 
column that matches the conditions. For example, the 
sample figure shows the sequence 1, 2, 3, 4, and 5 directly 
under the situations column. These sequence numbers 
indicate that the first action to be taken is check that 
toggle switch Sl (rear panel) is UP1 the next action to be 
taken is, check that removable power cord is connected 
securely to card reader1 and the last action to be taken 
(5) is, refer to CBlOX manual. The sequence of actions 
normally selects either the easiest procedure or most 
likely cause first and progresses to the most difficult 
procedure or least likely cause. 

In the figure 6-2, also notice that some of the sequence 
columns contain only an X. The X indicates that there is 
only one possible action to take. As an example, the X in 
the situation 11, or Other column of the sample table, 
indicates that the only action available is to call for 
assistance. The Other term in the situation 11 column 
indicates that none of the previous situations match the 
answer written down for the conditions questions. 

Actions Quadrant 

The actions quadrant lists specific actions that the CE is 
to take in the process of troubleshooting an equipment. 
The actions listed are taken in the order listed in the 
sequence quadrant. 

Notice that either the conditions or the actions quadrants 
can direct the CE to perform specific procedures. A 
condition, for example could direct the CE to run a 
particular checkout procedure before asking a question 
about the results (yes or no answer) of the checkout 
procedure. An action, on the other hand, could direct a CE 
to perform a c~eckout procedure, perform an adjustment or 
remove-and-replace procedure, exit this table and go to 
another table, or to call for assistance in troubleshooting 
the malfunction. 
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To facilitate locating the corrective action procedures 
that are part of this section, an index at the end of this 
section lists all of the corrective action procedures and 
their respective page numbers. 

ARRANGEMENT OF DIAGNOSTIC AND CORRECTIVE MAINTENANCE 
INFORMATION 

The arrangement of the diagnostic and corrective 
maintenance information is shown in figure 6-3. 

1ST TERMINAL 
TROUBLESHOOTING 

INFORMATION 

SPEED INDEX 

PROCEDURES AND 
REFERENCE FIGURES 

DOLT'S 

01642-5 

Figure 6-3. Arrangement of Diagnostic and Corrective 
Maintenance Information 
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WARNING 

LETHAL VOLTAGES EXIST IN THE 
CRT ASSEMBLY. USE EXTREME 

CAUTION WHEN PERFORMING INTERNAL 
ADJUSTMENTS OR SEVERE PERSONAL 

INJURY OR LOSS OF LIFE MAY RESULT. 

03516 
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NOTE 

If you are unfamiliar with DOLTs, 
read the explanation of their use 
described earlier in this section. 
Then, start at the beginning of the 
tables and work through to the end of 
the section, ensuring that all 
malfunctions detected are corrected. 
If a table pertains to equipments or 
functions not present in a particular 
terminal configuration, skip to the 
following table or tables and 
continue in this manner until all 
applicable tables are completed. 

START TROUBLESHOOTING AT 
BEGINNING OF NEXT PAGE. 

CAUTION 

Because many of the circuits used in 
this system are of the MOS integrated 
circuit type, always observe the rules 
for handling MOS type circuits as 
described earlier in this section. 
Failure to do so can result in these 
circuits being destroyed by an 
excessive discharge of static 
electricity. 
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TABLE CRTl. DOLT FOR DISPLAY TERMINAL 

POWER FAULTS 

ASSUME 

Power applied per procedure l. 

Note - LED's will light with voltage present, however the voltage may not be correct. 
Refer to procedure 9 to check/adjust voltages. 

SITUATIONS 

CONDITIONS 1 2 3 4 5 6 

Does ON/OFF switch tr ip when set to ON? Y N N N N 
0 

Is there complete absence of power on Jl-2 of the power supply? - Y N N N T 
H 

Are any (or all) power supply board LEOs unlit? - - Y N N E 
R 

Does video or raster fail to display on crt? - - - - y 

ACTIONS SEQUENCE 

Check ac power cord and whether si te power is available. - 1 - - - -

Replace ac entry assembly (procedure 11) if line filter 
pin 4 has no voltage. - 3 - - - -

Replace power supply board (procedure 10) 2 - 2 - - -

Replace power ON/OFF switch (procedure 12) 3 4 - - - -
Check internal cahle connections for shorts and/or damage. 1 2 1 - - -

Go to table CRT2 and do No Video, No Raster checks. - - - - X -

Problem not covered in manual. Call for assistance. - - - - - X 

Perform power supply voltage check/adjust (procedure 9) • 
Replace power supply board (procedure 10) if unable to 
adjust or if voltages are incorrect. - - - X - -

6-16 
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TABLE CRT2. DDLT FOR DISPLAY TERMINAL 

NO VIDEO, NO RASTER 

ASSUME 

Terminal. power on (and present) per procedure 1 and BRIGHTNESS control turned to 
maximum and no raster. 

SITUATIONS 

CONDITIONS 1 2 3 4 5 6 7 

Is +55-V indicator lit on power supply? N Y Y Y Y Y 0 

Is fuse okay on display PC board? - N Y Y Y Y T 

Is LED lit on display PC board? - - N Y Y Y H 

Is crt filament lit? - - - N Y Y E 

Is +55 V present on display board (procedure 9) ? - - - - N Y R 

ACTIONS SEQUENCE 

Check display PC board connector, connector to power supply 
board, and yoke connector. - - 1 1 1 - -

Check +55 V on display board (procedure 9) • If measure-
ment is less than +55 V, replace power supply board 
(procedure 10) . - - 2 2 - - -

Replace Doubler/Bleeder assembly (procedure 19) • - - - - - 1 -
Replace power supply board (procedure 10) only if other 
LEDs on power supply are lit. If none are lit, go to 
table CRTI (power faults) • X - - - 2 - -
Replace display PC board (procedure 18) . - 2 3 3 - 2 -

Replace crt/yoke (procedure 18) . - - - 4 - 3 -
Replace fuse. - 1 - - - - -

Problem not covered in manual. Call for assistance. - - - - - - X 
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TABLE CRT3. DOLT FOR DISPLAY TERMINAL 
VIDEO AND RASTER PROBLEMS (GENERAL) 

ASSUME 

• 
Terminal power on per procedure 1. Resident diagnostics ran without error. 

SITUATIONS 
CONDITIONS 1 2 3 4 5 6 7 8 

Did resident diagnostics run OK? N Y Y Y Y Y Y 

Adjust BRIGHTNESS control. Is alignment pattern present? - N Y N N N N 

Is alignment pattern distorted or incorrect? - - y - - - -
0 

'l'urn BRIGHTNESS control to maximum. Is raster present? - N - Y Y Y Y 
T 

Is video present? - - - N Y Y Y 
. H" 

Force video output to white state with Flocd Screen switch 
(procedure 22). Is entire screen illuminated? - - - - N Y Y E , Load memory with ones and zeros (procedure 22). Does crt R 
respond? - - - - - y N 

ArE! ones and zero displayed correctly? (No picked or 
dropped bits.) - - - - - ~ -

ACTIONS SEQUENCE 

Go to table CRT4. X - - - - - - -
Perform crt alignment checks and adjustments if necessary 
(procedure 5) • - - 1 - - - - -
Check internal connectors. - - - 1 1 1 1 -
Replace chip 74S05 on display board (proced:Jre 8) • - - - 2 - - -
Replace video board (procedure 7). - - 3 3 2 3 2 -
Go to table CRT2 and do No Video, No Raster checks. - X - - 3 - - -
Run internal diagnostics (procedure 2) and replace bad 
llAM chip (procedure 8). - - - - - 2 - -
Replace disp!.ay board (procedure 18). - - 2 4 - - - -
Problem not covered in manual. Call for assistance. - - - - - - - X 
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TABLE CRT 4. DOLT FOR DISPLAY TERMINAL 

RESIDENT DIAGNOSTIC ERRORS 

ASSUME 

Internal configuration/mode switches set correctly (see section 2 of this manual) . 
Resident diagnostics executed per procedure 2 and an error condition occurs. All 
voltage LEOs lit. Error codes are displayed on operator panel. 

SITUATIONS 

CONDITIONS 1 2 3 4 5 6 7 8 9 10 11 

Error code 01 or 02 with beep? Y N N N N N N N - N 

Error code 03 with beep? - y N N N N N N - N 

Error code 04 with beep? - - y N N N N N - N 0 

Error code 05 with beep? - - - y N N N N - N T 

No error code, invalin error code, error code H 
with no beep, or diagnostics will not start? - - - - y y N N N N 

E 
Are any power supply LEOs unlit? - - - - Y N N N N N 

R 
Code 06 (keyboard/touchpanel test) ? - - - - - - y y y N 

Keyboard code incorrect or no response?* - - - - - - Y N N N 

Touchpanel test does not cause crt patterns to 
invert or no response?** - - - - - - - y N N 

ACTIONS SEQUENCE 

Press any keyboard key to get second level 
indication (procedure 2) 1 1 1 1 - - - - - - -

Replace RAM chip on video board as indicated by 
diagnostics (procedure 8) • 2 - - - - - - - - - -

Replace TR1602A UART chip on controller board 
(procedure 8) • - - - 3 - - - - - - -

Replace video board (procedure 7) • 3 2 - - - 3 - - - - -

Replace controller board (procedure 7) • 4 3 3 4 - 2 3 2 - - -

Replace keyboard assembly or faulty keyswitch 
(procedure 13) • - - - - - - 2 - - - -

Replace touchpanel (procedure 20) • - - - - - - - 3 - - -

Check all internal and external connectors for 
loose connections, shorts, opens or reversed 
cables. - - 2 2 - 1 1 1 - - -

Keyboard/touchpanel tests are OK. - - - - - - - - X - -

Resident diagnostics ran OK. - - - - - - - - - X -

Go to CRTI and do power fault checks. - - - - X - - - - - -

Problem not covered in manual. Call for 
assistance. - - - - - - - - - - X 

*To check for a shorted keyswitch, hold II 0" key 
depressed and reset or power on terminal. 
Wait for keyboard/touchpanel to display, then 
release "0" key. Keycode of shorted switch 
displays on crt. 

**A shorted touchpanel beeps and displays the 
shorted spot during power up and a long reset. 
A short reset indicates the touchpanel pattern 
only and not the shorted area. 
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TABLE CRT5. DOLT FOR DISPLAY TERMINAL 

UNABLE TO ESTABLISH COMMUNICATION WITH CENTRAL SITE 

ASSUME 

Internal and external configuration/mode switches set correctly (see section 2 of 
this manual). Resident diagnostics ran without error. Central computer is in 
operation. 

SITUATIONS 

CONDITIONS 1 2 3 4 5 

"NOP" message displayed? Y - - -
0 

"NO REPLY" message displayed? - Y Y - T 
H 

Transmit indicator flashes every few seconds? - Y N - E 
R 

"LOADING FAILURE" message displayed. - - - Y 

ACTIONS SEQUENCE 

Press RESET switch three seconds or longer and check that all 
LEOs on operator's panel light. If not, replace operator panel 
(procedure 13) • Terminal tries to autoload. 1 1 1 1 -
Check communication cable hookup. '5 - - - -
Check internal connectors 6 - 2 - -

If internal modem USE'!d: 
1) Check setting of DATA/TALK switch. 
2) Check hookup (procedure 21) • 3 - - - -

Replace controller board (procedure 7) • 8 5 4 4 -

Replace internal modem, if used (procedure 21) . 7 4 3 - -
Check external communication device{s) • 4 3 - 2 -

System is down. Wait a few minutes and try again. - - - - -

Verify that terminal is being dialed to an active 
(connected) system 2 - - - -
Replace video board (procedure 7) • - - - 3 -

Verify that PLATO system is oper a tional. - 2 - - -

Problem not covered in manual. Call for assistance. - - - - X 
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Procedure 1 - Turning On/Off Terminal 

To apply input ac power to the terminal: 

1. Verify that power cord is plugged into site outlet. 

2. Press ON side of Power ON/OFF rocker switch. See 
figure 6-10 for location of switch. 

3. Adjust BRIGHTNESS control for desired viewing 
intensity. 

To remove power from the terminal: 

1. Press the OFF side of the Power ON/OFF rocker switch. 

2. To remove all power from the terminal, disconnect 
power cord from site outlet. 

Procedure 2 - Executing Resident Diagnostics 

To run resident diagnostics: 

1. Set rocker switches on operator's panel as follows: 

TEST/SKIP (Sl) Set to TEST to execute any of the 
terminal diagnostic routines. In 
SKIP position, all terminal 
diagnostics are bypassed. 

KB/TP/SKIP (S2) - Set to KB/TP to run 
keyboard/touchpanel test. In 
SKIP position this test does not 
execute. 

LOOP/EXIT (S3) - Set to LOOP position to repeat 
diagnostic tests. In EXIT 
position, diagnostic test runs 
only once. 

2. Press RESET switch to initialize diagnostic tests. 
Terminal diagnostics run RAM Memory and Serial 
Interface tests. If keyboard/touchpanel test is 
selected, it runs last. Alignment pattern consists 
of four lines outlining the screen border with two 
diagnonal lines intersecting at screen center. 
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3. Touchpanel has 256 touch sensitive areas. Touching 
anyone of these areas causes crt pattern of that 
area to invert. Repeated touches cause repeated 
inversions. 

Keyboard portion of this test displays on screen a 
binary representation of hexadecimal code received 
from keyboard. These keyboard codes are defined in 
figure 6-4. This binary representation is made up 
of long bars (binary Is) and short bars (binary Os) 
with the bottom bar being the lowest order bit. 

Example: Binary representation of w keyboard code, 
57 16. 

Bit 6 
Bit 5 -
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

= 10101112 = 5716 

SHIFTED_ 20 21 22 23 24 25 26 27 28 29 7B 30 31 32 38 

CODE mmmmmCJwGJmm[TIE3ra~8 
UN~~'6~ED_ 00 01 02 03 04 05 06 07 08 09 5B 10 II 12 IB 

2C 2E 71 77 65 72 74 79 75 69 6F 70 33 34 35 3C 

~mmmmDw[JQ[Jwl~ p )~g~8[I] 
OC OE 51 57 45 52 54 59 55 49 4F 50 13 14 15 IC 

~mm[JmQ[J[JQ[JQD~na8B 
OD OF 41 53 44 46 47 48 4A 4B 4C 5C 16 17 18 ID 

2B 2A 7A 78 63 76 62 6E 6D 7F 7E 7D 39 3A 

~~BwmmDGJQ[J[JDml~)~E3 
OB OA 5A 58 43 56 42 4E 4D 5F 5E 5D 19 IA 

60 

02298-1 

NOTES: 

1) Each key has twa different inputs. The hexadecimal number belaw the box is the input when a key 
is pressed singly, and the number above the box is the input when the SHIFT key is held down as 
a key is pressed. The SHIFT key alone does not initiate input data transfer, but merely causes an 
addition of 020 (Hex) to the normal input. 

2) There are a total of 124 different inputs. Input cades of 1 E, 1 F, 3E, 3F are not used. 

3) Shaded areas indicate difference in keycap colors. 

Figure 6-4. Keyboard Codes and Legends 
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Error Indications 

When an error is detected, the alarm sounds and an error 
code is displayed in the LED indicators on the front panel 
of the terminal. The following error codes are displayed 
where the ERR LED represents the lowest order bit. To 
isolate error conditions, refer to DDLTs in this section. 

Code Cause of Error 

01 

02 

03 

Memory error writing/reading 5516 pattern 

Memory error writing/reading AA16 pattern 

Memory error due to addressing problem 

04 

05 

06 

PLATO serial interface error 

External serial interface error 

Keyboard/touchpanel test in progress 

For error codes 01 and 02 a second level of LED indication 
is provided by pressing any keyboard key. The second level 
is the chip number where the error was first detected. 
(See figure 6-5). 

r, r, 
I I I I 
I I I I 
I I I I 
I I I I 

L ~ .. J 

S2 

DDDDDDDD[] 
0000000 0 :J 
[J 0 0 0 0 0 0 0 0 
[j 0 0 0 0 DOD 0 
~; t t t t t t t t 
: : BIT BIT BIT BIT BIT BIT BIT BIT 
L.J 0 1 2 3 4 5 6 7 

BANK 0 (STANDARD 
16K RAM) 

BANK I (OPTIONAL 
16K RAM) 

BANK 2} 
(DISPLAY 
MEMORY) 

BANK 3 

18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 

Figure 6-5. RAM Chip Location 

A 

B 

c 

D 

E 

F 

G 

FRONT PANEL 

LEOS 

DTR O} n BANK 
OSR ~ 

RTS 8 
Rev } 
XMT 0 BIT 

ERR 0 

03383 
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For error codes 04 and 05 a second level of indication is 
provided by depressing any keyboard key. The second level 
for an 04 error is as follows: 

Code 

01 

02 

03 

04 

05 

06 

07 

Description 

No character request status 

Character request dropped after lower bits 
output 

Character request active after upper bits 
output 

First byte flag not set 

Start bit not received 

No Character ready status 

Data error 

The second level for an 05 error (serial transmission 
error) is as follows: 

Code Description 

01 No character request 

02 No character ready 

03 Data error 

4. With S2 (KB/TP) not set and the diagnostics run 
successfully, testing stops with a 70 code and a 
"NaP" displayed on the screen. 

Procedure 3 - Executing System Diagnostic (DIAG) 

This procedure describes how to access the PLATO system to 
execute the system diagnostics. The expected display is 
shown for the log-in portion of the sequence. The 
diagnostic display provides instructions for test execution 
(figures 6-6 and 6-7). 

1. Turn terminal power on (procedure 1) 
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2. Ensure that the TEST/SKIP rocker switch is set to 
SKIP. 

3. Dial into system, if applicable 

4.·When dialing in, DATA/TALK switch on terminal front 
panel must be in TALK position. When tone is heard, 
switch to DATA position, and hang up phone. 

5. Terminal then initiates a downline load. This takes 
two to three minutes to perform and is indicated by 
an incrementing visual display of the data block 
being loaded (00 to lC). 

NOTE 

If terminal displays a Nap, No Reply, 
or Loading Failure, refer to DOLT 
CRT5 for corrective action 

6. When loading is complete, Welcome Page is then 
displayed as shown in figure 6-6. Type the word 
"diag" and press NEXT key as instructed. 

PM 
COT 

Wednesday, ~t~ 5, 1979 

Wei come to PLATO 

Type your PLATO name, then pr~ IlEXT. 

> dlllC 

~ID 
CON'rRpL OATA ~TION 

CopyrlCht Control Data Corp. 1977 

CDC PLATO "minrb" system 

0349~"1 

Figure 6-6. Welcome Page Display 

7. Group name page is displayed next as shown in figure 
6-7. Type "m" and press SHIFT and STOP keys as 
directed to access DIAG. 
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o. ~O.1..1.0W Ul.A\.3 lnst:ruct:lons I:or t:est: aeslrea. 

Type the name of your PLATO &roup. Then, ",hI I e 
hol'di,. clown the SHIFT key, prese the STOP key. 

When you are ready to I_ve, you 5houl'd prese 
the5e __ key5 (SHIFT-STOP) to "5ian off". 

) .. 

Figure 6-7. Group Name Page Display 

03496"1 

Procedure 4 - Removing Hood and Bezel 

To remove hood: 

1. Remove two bolts at rear of display unit 
(figure 6-8). lift rear slightly and slide hood 
toward rear to remove. 

2. To reinstall, perform reverse of step 1. 

NOTE 

When reinstalling hood, be sure 
connector panel is in slot at rear of 
hood 

To remove bezel: 

6-26 

1. Remove power from terminal per procedure 1. 

2. Lay terminal on its side and remove two screws at 
bottom of terminal, (figure 6-9). 
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3. Set terminal upright, and remove hood as per 
preceding instructions. 

Figure 6-8. Hood Removal 

~ 
~/ ~ 03498 

Figure 6-9. Bottom of Terminal 

4. Refer to figure 6-10 and remove two bracket bolts as 
indicated. 

5. Disconnect touchpanel and operator panel flat ribbon 
cables from controller board. Operator panel cable 
is routed behind modem board, therefore tiewrap must 
be cut and top of modem board must be loosened to 
remove cable. 
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6. If adequate space is available, bezel can be removed 
and placed to right of terminal while leaving 
brightness cable and ground cable attached. If 
space is not available and bezel must be removed 
completely, continue with the following steps. 

NOTE 

Before bezel is replaced, it is 
suggested that face of crt be cleaned 
with a suitable glass cleaning agent. 

7. Remove knob from BRIGHTNESS control by pulling knob 
straight off. 

8. Remove hex nut and washer from BRIGHTNESS control. 

9. Loosen touchpanel retainer clip above BRIGHTNESS 
control and carefully work control out around 
touchpanel. Retighten touchpanel retainer clip. 

10. Remove ground wire at upper left by removing 
touchpanel retainer clip. Retighten retainer clip. 

11. Replace bezel by reversing procedure of preceding 
steps~ 

03499 

Figure 6-10. Bracket Screws Removal 
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Procedure 5 - Aligning and Adjusting CRT 

To align and adjust crt: 

.1. Power terminal on per procedure 1. 

2. Select alignment pattern by: 

a. Placing KB-TP/SKIP rocker switch to KB-TP. 
b. Placing TEST/SKIP rocker switch to TEST. 
c. Pressing RESET switch. 

3. Adjust BRIGHTNESS control for sharpest video and 
carefully observe the alignment pattern for a 
symmetrical display and correct alignment with 
touchpanel etched pattern at sides, top, and bottom 
of display screen. Refer to procedure 23 for 
acceptable display quality definitions. 

NOTE 

Allow a warm-up period of 15 to 30 
minutes before performing adjustments. 

Minor adjustments may be performed by the use of the 
Horizontal Linearity. Horizontal Width, Horizontal 
Frequency, Vertical Linearity, vertical Height, Vertical 
Frequency, Video Gain and Focus adjustments. To perform 
these internal adjustments, remove the terminal hood 
(procedure 4) and refer to figure 6-11 for location of 
internal controls. 

WARNING 

Lethal voltages exist in the crt 
assembly. Use extreme caution when 
performing adjustments or severe 
personal injury or loss of life may 
result. 

4. Adjust Focus control such that top center and 
extreme right center focus are of equal display 
quality. 

5. Adjust BRIGHTNESS control on front of terminal so 
that scan lines are visible in background of display. 

6. Adjust Horizontal Frequency control to center 
display horizontally until margins on right and left 
are of equal distance. 
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HORIZONTAL 
FREQUENCY 

Figure 6-11. Display PC Board 

03500-1 

7. Adjust BRIGHTNESS control until background scan 
lines are no longer visible. 

8. Adjust Horizontal Linearity control until diagonal 
lines of touchpanel test display are an equal 
distance from right and left sides. 

9. Adjust Vertical Linearity control until diagonal 
lines of touchpanel test display are an equal 
distance from top and bottom. 

1 " ' ..... To adjust Vertical Frequency control, first turn 
potentiometer 90 0 in each direction, then adjust 
so that potentiometer is in middle of range where 
display is not moving vertically. 

11. 

6-30 

Use Horizontal width and Vertical Height controls to 
adjust picture size to 8.5 in by 8.5 in (216 mm by 
216 mm). Use plastic ruler or a piece of 8 1/2 by 
11 inch paper to measure display size. 
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12. Adjust video contrast using Video Gain control. 
Turn Video Gain control in a counterclockwise 
direction until saturation just occurs, then back 
off the control 30 degrees clockwise. 

NOTE 

Video gain is increased by adjusting 
the potentiometer in a counterclock
wise direction. Over adjustment 
results in saturation of the video 
amplifier. This is indicated by the 
end-points on the right of the display 
overshooting. 

Procedure 6 - Adjustment of Yoke Centering Rings 

NOTE 

Perform this procedure only after 
procedure 5 has been completed. 

If after having followed procedure 5, the display is not 
centered, or if Qortions of tbe display are missing, see 
figure 6-12 and ao tne tOllowlng: 

YOKE ASSEMBLY 

:;.....:=------;r- CENTERING 
RING TABS 

02323-1 

Figure 6-12. CRT Centering Rings 

1. Remove power from terminal per procedure 1. 

2. Remove terminal hood per procedure 4. 

3. Break glue on centering rings by turning each 
approximately one-quarter turn each way. 
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4. Ensure that yoke is snug against crt neck. 

5. Power on terminal per procedure 1. 

WARNING 

Lethal voltages exist in the crt 
assembly. Use extreme caution when 
performing adjustments or severe 
personal .injury or loss of life may 
result. 

6. Run keyboard/touchpanel resident diagnostic per 
procedure 2 to display alignment pattern. 

7. Adjust centering rings to ensure display pattern is 
centered. Distance between each side and center 
should be 4.25 in (108 mm). 

8. After picture is centered: 

a. Power off terminal and disconnect ac power cord 
from site outlet. 

b. Wait 60 seconds to permit crt to bleed off power. 

c. Reglue centering rings. Use torque seal glue or 
equivalent. 

d. Reapply power to terminal and verify that 
centering rings did not move while being glued. 

9. Replace hood per procedure 4. 

10. Go back and repeat procedure 5. 

Procedure 7 - Replacing Video or Controller Printed Circuit 
Boards 

To replace the video or controller boards perform the 
following steps as applicable: 

1. Remove terminal power per procedure 1. 

2. Remove terminal hood per procedure 4. 

3. Refer to figure 6-13 for board locations. 
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VIDEO BOARD 

03491-1 

Figure 6-13. Video and Controller Board Locations 

4. To replace video board: 

a. Disconnect cables from board taking care not to 
bend pins. 

b. Unlock board from each retainer clip by holding 
retainer between thumb and forefinger (figure 
6-14) and use thumbnail to press on protruding 
portion of retainer. Gently pull board out about 
0.25 in (6 mm) and remove board. 

c. Place replacement board over retainer clips and 
press to snap into position. 

d. Reconnect cables to board. Refer to figure 6-15 
for correct cable connections/pin alignment. 

5. To replace controller board: 

a. Disconnect I/O cables from connectors at rear of 
terminal. 

b. Disconnect cables from board taking care not to 
bend pins. 
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Figure 6-14. Board Retainer Clips 
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c. Unlock board from each retainer clip by holding 
retainer between thumb and forefinger (figure 
6-14) and use thumbnail to press on protruding 
portion of retainer. Gently pull board out about 
0.25 in (6 mm) and remove board. 

d. Disconnect ground lead from board mounting frame. 

e. Connect ground lead to replacement board mounting 
frame. 

f. Place replacement board over retainer clips and 
press to snap into position. 

g. Reconnect cables to board. Refer to figure 6-16 
for correct cable connections/pin alignment. 

h. Reconnect I/O cables to connector panel. 

i. Verify that configuraion/mode switches on board 
are set correctly (see Installation, section 3 of 
this manual) • 

6. Apply power and test terminal (procedure 2) with new 
board installed before replacing hood. 

TO KEYBOARD 

RED 

ASSEMBLY \ 

STRIPE~ 

TO INTERNAL_ 
MODEM BOARD 

RED STRIPE/ 

SINGLE BLACK DOT 
TO OPERATOR'S ON OUTE R 
PANEL TO TOUCH CONNECTOR, 

R.E/D STRIPE~ PANEL TWO DOTS ON 
~ I INNER CONNECTOR 

\--------,->->-,----------rt •• ~ 

CONFIGURATION/ 
MODE SWITCHES 

RED STRIPE 

/ 
.......... TO VIDEO 

BOARD 

03~OZ -I 

Figure 6-16. Controller Board 
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Procedure 8 - Replacing IC Chips 

Observe the following caution when replacing IC chips: 

CAUTION 

Follow precautionary rules for 
handling MOS type circuits as 
described earlier in this section. 

The following plugable chips can be removed on site: 

6-36 

• Z80A Processor IC on controller board (figure 6-17) 

• TR1602A UART IC on controller board (figure 6-17) 

• All 32 RAM ICs on video board (figure 6-18) 

• One EROM IC on video board (figure 6-18) 

• One l4-pin IC (IC2) on crt monitor display board 
(figure 6-19) 

1. Turn terminal power off per procedure 1. 

2. Remove controller board or video board from terminal 
as applicable per procedure 7. 

3. Use chip remover tool (CDC part number 87365900 or 
equivalent) for 14 and l6-pin ICs, or use a small 
screwdriver for larger ICs, and lift IC straight out 
to avoid bending pins. 

4. Observe correct pin alignment when installing 
replacement IC. Dot or indentation on IC must be 
aligned with notched side of IC socket. 

5. Apply power and test terminal per procedure 2 after 
replacing any IC. 
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Z80A 
IC 

03502-2 

Figure 6-17. IC Locations on Controller Board 

CD DENOTES EROM LOCATION 

@ DENOTES RAM LOCATIONS 03501-2 

Figure 6-18. IC Locations on Video Board 
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IC2 03500-2 

Figure 6-19. IC Location on CRT Monitor Display Board 

Procedure 9 - Adjusting Power Supply 

To adjust the output voltages of the power supply regulator 
assembly: 
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1. Remove terminal hood per procedure 4. 

2. Apply terminal power per procedure 1. 

3. Verify that five LEDs on power supply board are lit 
(figure 6-20) 

NOTE 

A lit LED does not necessarily mean 
that the correct voltage is present. 
An LED will light whenever a voltage 
having the proper polarity and of a 
sufficient level to light the 
indicator is present. 
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+55V LED 

-5 V LED -12 V LED 

JI 

~-ACPOWER 

03~03-1 

Figure 6-20. Power Supply Board 

4. Measure +5 V at controller board, see figure 6-21. 

NOTE 

Voltage measurements are made on the 
controller PC board rather than the 
power supply because a voltage drop 
occurs over the cables. 

5. Measure +55 V at display board of crt monitor 
assembly, see figure 6-22. 

6. To adjust voltages use special tuning wand tool (CDC 
part number 12263476). Access to the adjustment 
pots is through holes in the monitor chassis. Each 
of the two holes is labeled with the corresponding 
voltage of the pot. See figure 6-23. 
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Figure 6-21. Test Points for +5 V on Controller Board 

+55V 

Q~--~L GROUND - (-) 

03:100·3 

Figure 6-22. Test Points for +55 V on Display PC Board 
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ADJUSTMENT 
TOOL 

+55V 
+5V 

Figure 6-23. Power Supply Adjustments 

Procedure 10 - Replacing Power Supply 

To replace the power supply: 

1. Turn terminal power off (procedure l). 

03460-2 

2. Unplug ac input power cord from site power outlet. 

3. Remove terminal hood per procedure 4. 

4. Disconnect the following cables: 

• Keyboard cable at controller board (see 
figure 6-l6) 

• Touchpanel cable at controller board (see 
figure 6-l6) 

• Operator panel cable at controller board (see 
figure 6-l6) 
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5. Remove internal modem board from chassis 
(procedure 21). 

CAUTION 

When removing and installing crt 
chassis, use care so that crt yoke is 
not bumped against video PC board. 
TILT CHASSIS SO THAT YOKE IS DOWN. 
Also when installing crt chassis use 
care to prevent pinching the 
touchpanel cable. 

6. Remove six crt chassis mounting bolts (figure 6-24) 
and carefully lift crt chassis and place on a firm 
surface. 

7. Disconnect four cables and ground wire from power 
supply board (see figure 6-20). 

Figure 6-24. CRT Chassis Removal 

8. Remove power supply board by removing six mounting 
screws as shown in figure 6-25. 
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9. To replace power supply board reve~se procedure of 
preceding steps. 

10. Perform power supply adjustments per procedure 9. 

" , 
I I TT 

I 
I 
I 

Figure 6-25. Power Supply Removal 

Procedure 11 - Replacing 60 Hz or 50 Hz AC Entry Panel, and 
50 Hz Transformer 

To replace 110 V, 60 Hz ac entry panel, reference 60-Hz ac 
entry panel assembly drawing in Section 7 (Parts Data 
Section) and do the following: 

1. Power off terminal per procedure 1. 

2. Unplug ac power cord from site outlet. 

3. Remove terminal hood and bezel per procedure 4. 

4. Disconnect cable at connector Jl from power supply 
board (reference figure 6-20). 

5. Disconnect Video Out BNC connector from video board. 

6. Disconnect Fastons from terminals A and B (yellow 
wires) of ON/OFF switch (reference figure 6-26). 
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power cord). 

8. Remove two bolts that mount ac entry panel to 
terminal base (see figure 6- ). 

9. Lift ac entry assembly out of unit. Remove 
telephone connectors (if used) from panel by 
pressing latching mechanism and sliding them out. 

10. Unscrew BNC connector from panel. 

11. To install replacement ac entry panel, perform 
reverse of preceding steps. 

To replace 220/240-V, 50-Hz ac entry panel, reference 50-Hz 
ac entry panel assembly drawing in Section 7 (Parts Data 
Section) and do the following: 

1. Power off terminal per procedure 1. 

2. Unplug ac power cord from site outlet. 

3. Remove terminal hood and bezel per procedure 4. 

4. Disconnect Video Out BNC connector from video board. 

5. Disconnect Faston from terminal B (yellow wire) of 
ON/OFF switch (see figure 6-26). 

6. Disconnect other yellow wire of ac entry panel that 
connects to either the 220 V or 240 V input lead of 
power transformer. Make note of which input power 
lead wire was connected to. (From transformer 220-V 
wire is black and 240-V wire is brown.) 

7. Disconnect four ground wires from ac entry panel 
mounting frame. 

8. Remove two bolts that mount ac entry panel to 
terminal base (see figure 6- ). 

9. Lift ac entry assembly out of unit. Remove 
telephone connectors (if used) from panel by 
pressing latching mechanism and sliding them out. 

10. Unscrew BNC connector from panel. 

11. To install replacement ac entry panel, perform 
reverse of preceding steps. 
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To replace 220/240-V, 50-Hz input power transformer: 

1. Power off terminal per procedure 1. 

2. Unplug ac power cord from site outlet. 

3. Remove terminal hood and bezel per procedure 4. 

4. Remove crt chassis per procedure 10, steps 4 thru 7. 

5. Disconnect Faston from terminal A (blue wire) of 
ON/OFF switch (reference figure 6-26). 

6. Disconnect Jl from power supply board (reference 6-20). 

7. Disconnect ground wire from side of transformer. 

8. Remove four mounting screws and lift transformer 
from unit (reference figure 6-25.1). 

9. To install replacement transformer, perform reverse 
of preceding steps. 

Figure 6-25.1. 50 Hz Transformer Removal 
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Procedure 12 - Replacing Power ON/OFF switch/circuit 
breaker: 

1. Power off terminal per procedure 1. 

2. Unplug ac power cord from site outlet. 

3. Bemove terminal hood and bezel per procedure 4. 

4. position new switch above bad switch with ON/OFF 
label orientated correctly. Remove each wire one at 
a time from bad switch and connect to corresponding I 
terminal of new switch. Figure 6-26 shows the 
ON/OFF switch wire connection on the 60-Hz and the 
50-Hz units. 

5. Remove faulty switch by removing two bolts as shown 
in figure 6-26. 

6. Install new switch and secure with two mounting 
bolts removed in step 5. 

7. Replace bezel and hood per procedure 4 . 

.,...-ON 

,......-OFF 

BACK VIEW 
OF ON/OFF SWITCH 

~ 
YELLOW 

(FRO,JL1NE ~ERJ 

60 Hz-YELLOW (FROM POWER 
SUPPLY BOARD) 

o 

50 Hz -BLUE (FROM 50 Hz 
INPUT POWER TRANSFORMER) 

MOUNTING 
BOLTS 

/ 
Go --0-

FRONT VIEW 
OF ON/OFF SWITCH 

J 
~CIRCUIT BREAKER 

03504-2 

Figure 6-26. Power Switch Replacement 
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To replace the keycaps, keyboard, space bar, or keyswitches 
perform the following steps as applicable: 

To Replace Keycap: 

1. Turn terminal power off (procedure 1). 

2. Remove keycap by using chip removal tool (CDC part 
number 87365900). 

3. Install new keycap by pressing down on new keycap 
until it seats firmly. 

To Replace Spacebar: 

1. Place a finger under each end of spacebar and pull 
up to release. Move spacebar to one side and 
carefully pull wire from bracket (see figure 6-27). 

2. Install replacement spacebar in a reverse manner. 

a-WIDE 
SPACE BAR 

WIRE 
~ REF. HI-TEK PIN 
~ 373-10020 

Figure 6-27. Space Bar Removal 
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To Replace Keyboard: 

1. Turn terminal power off (procedure l) and disconnect 
ac power input cord from site outlet. 

2. Remove terminal hood and bezel (procedure 4). 

3. Disconnect keyboard cable. 

4. Refer to figure 6-28 and remove four bolts mounting 
keyboard assembly to terminal base. 

5. Install new keyboard assembly by reversing preceding 
steps. When reconnecting keyboard cable to 
controller board, make sure that red stripe on cable 
is correctly lined up (refer to figure 6-l6). 

, 

NOTE 

Check that bezel does not bind key 
caps on top or sides before 
tightening down. If binding occurs, 
remove bezel, loosen keyboard and 
reposition slightly. 

c:::::::::5 CC 

, 
c:::::=s 

1 , 
\ I 
\ I 

\ 
\ 

03:106.\ 

Figure 6-28. Keyboard Assembly Removal 
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To Replace Keyswitch: 

6-48 

1. Turn terminal power off (procedure 1) and remove 
keyboard assembly as previously described in this 
procedure. 

2. Remove Keycap as described earlier in this procedure. 

CAUTION 

The black plunger housings for the 
entire keyboard are molded in one 
piece. Do not pry against housing as 
it is subject to breakage and would 
require complete keyboard replacement. 

3. Grasp white plunger firmly with a long nose plier 
and pull straight up. Remove spring. 

CAUTION 

Use a low wattage soldering iron to 
prevent damage to the PC board. A 
vacuum action desoldering tool or 
solder wick is suggested when 
unsoldering the switch. 

4. Unsolder switch contacts and remove them by pulling 
straight up using a long nose plier. Do not pry 
against plunger housing. 

5. Insert new switch contacts into keyswitch insertion 
tool (CDC part number 51919702). Refer to figure 
6-29 for proper loading of tool. Be sure to use one 
bifurcated and one solid contact. 

6. Place insertion tool into plunger housing with 
switch contacts facing right and left of keyboard 
(not up and down). Press insertion tool plunger 
firmly down until it stops. Check that solder tabs 
are exposed on back of PC board. 

7. Solder each solder tab of switch. 

8. Place spring over switch contacts (figure 6-29) and 
carefully snap plunger down over spring. Be sure 
that divider bar inside plunger goes between 
contacts. 
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Figure 6-29. Keyswitch Replacement 

9. Replace keycap and reinstall keyboard. 

NOTE 

Spacebar keyswitch replacement is 
performed in the same manner 
described in the preceding 

03507-1 

procedure. However, note that the 
spacebar has a 3-ounce spring rather 
than the 2-ounce springs used for the 
remaining switches. 

Procedure 14 - Replacing Operator Panel 

To replace operator panel: 

1. Power off terminal per procedure 1. 

2. Remove hood and bezel per procedure 4. 

3. Remove touchpanel per procedure 20. 

4. Remove bolt holding alarm, see figure 6-30. 
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5. Remove three bolts holding operator panel, see 
figure 6-30. 

6. Disconnect flat ribbon cable from controller board. 

7. To replace operator panel, perform reverse of 
preceding steps. 

REMOVE 
THREE 
BOLTS 

~--~--------------------------~ 

'\ 
REMOVE ALARM BOLT 

Figure 6-30. Operator Panel Removal 

03:508-1 

Procedure 15 - Replacing Operator Panel LEOs 

To replace the LED indicators on the operator panel, 
perform the fOllowing: 

1. Turn terminal power off (procedure 1) and unplug ac 
power cord from site outlet. 

2. Remove operator panel per procedure 14. 
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CAUTION 

Use a low wattage soldering iron to 
prevent damage to PC board. A vacuum 
action desoldering tool or solder wick 
is suggested when unsoldering the LED. 

3. Unsolder faulty LED from operator panel. 

4. Install new LED making sure that it is configured as 
shown in figure 6-31, then solder to PC board. 

5. Reinstall operator panel (refer to procedure 14). 
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0 
0 
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D~ 
0 

-PC BOARD -

ALIGN LEOS WITH 
- FLAT PORTION IN 

THIS CONFIGURATION 

03:509-1 

Figure 6-31. Operator Panel 

Procedure 16 - Replacing BRIGHTNESS Control 

To replace BRIGHTNESS control: 

1. Power off terminal per procedure 1, unplug ac power 
cord from site outlet. 

2. Remove hood and bezel per procedure 4 (steps 1 
through 6). 
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3. Pull BRIGHTNESS knob off and remove hex nut and 
washer from front of BRIGHTNESS control. 

4. Loosen touchpanel mounting clip above potentiometer 
and move clip to one side. 

5. Remove BRIGHTNESS control by carefully working it 
around touchpanel and touchpanel mounting clip. 

CAUTION 

Use a low wattage soldering iron. A 
vacuum action desoldering tool or 
solder wick is suggested to unsolder 
wires from potentiometer. 

6. Place replacement potentiometer next to bad one. 
Unsolder wires one at a time and resolder to 
corresponding lug of replacement potentiiometer. 

7. Carefully install potentiometer in bezel by working 
it around touchpanel. Insert potentiometer in bezel 
opening with key positioned properly. 

8. Attach nut and washer to front of potentiometer and 
replace bezel and hood per procedure 4. 

Procedure 17 - Replacing Access Door 

To replace access door on operator panel, perform the 
following: 
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1. Power off terminal per procedure 1. 

2. Remove hood and bezel per procedure 4. 

3. Remove black bezel insert by breaking two metal 
keepers that hold both bezel pieces together. 

4. Insert new access door and fasten both bezel pieces 
back together using two new keepers. 

5. Reinstall bezel and hood per procedure 4. 
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Procedure 18 - Replacing CRT or Display Board 

To replace the crt or display board, the crt monitor 
chassis must be removed. 

1. Turn terminal power off, per procedure 1, and 
disconnect ac power cord from site outlet. 

2. Remove terminal hood per procedure 4. 

3. Disconnect touchpanel, operator panel, modem, and 
keyboard cables from controller board (see figure 
6-16) • 

4. Disconnect display board connector, see figure 6-32. 

CAUTION 

When removing chassis from terminal, 
use care so that crt neck is not 
bumped against video PC board. Do not 
handle crt by its neck. Tilt the 
chasis so that the neck is down. 

CRT ANODE 

1"', 

~~ :!S'~~REMOVE W fNI \,~"\--,,/ 

DOUBLER/'~\ ~\ --:-H--71111-T-1 ~ 
BLEEDER -
ASSEMBLY 

Figure 6-32. CRT Removal 

2 

DISPLAY BOARD 
CONNECTOR 
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5. Remove six screws as shown in figure 6-32, and lift 
chassis out of terminal. Set on firm surface to 
work on. 

WARNING 

Use care when handling crt as rough 
handling, nicks, or scratches can 
cause crt to implode. Wear heavy 
gloves and safety goggles. 

6. To remove crt, see figure 6-32 and 6-33, and 
disconnect the following cables: 

• CRT socket 

• Yoke cable 

• CRT anode (fold back suction cup on two sides and 
squeeze to remove). 

6-54 

REMOVE REMOVE 

03510-1 

Figure 6-33. Front Chassis View 

7. Remove four screws on front of chassis and lift crt 
up and out. 
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8. To install new crt, reverse above steps. Perform 
crt alignment checks according to procedure 5. 

To remove display board assembly: 

9. Disconnect display board connector, yoke connector 
plug, high voltage lead, and ground wire from 
display board. 

10. Remove two screws and remove board. 

11. To replace board reverse above steps. Care must be 
taken when replacing display board; align tongue on 
board with slot on chassis. Perform crt alignment 
checks per procedure 5. 

Procedure 19 - Replacing voltage Doubler/Bleeder Assembly. 

To replace the voltage doubler/bleeder assembly, refer to 
figure 6-32 and perform the following: 

1. Turn terminal power off per procedure 1. 

2. Remove hood per procedure 4. 

3. Disconnect anode lead from crt (to remove, fold back 
suction cup and squeeze). 

4. Disconnect input lead from flyback transformer. 

5. Remove doubler/bleeder assembly from panel by 
loosening bottom screw and removing top one. If 
proper length screwdriver is not available, it is 
necessary to remove crt first (procedure 18) before 
screws are accessable. 

6. Replace assembly by reversing preceding procedure 
steps. Be sure both ground wires are reattached to 
top mounting screw. 

Procedure 20 - Replacing Touchpanel 

To replace the touchpanel refer to figure 6-34 and perform 
the following 

1. Turn terminal power off (procedure 1) and pull ac 
power cord from site outlet. 
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2. Remove terminal bezel and hood per procedure 4. 

3. Disconnect touchpanel connectors from controller 
board. 

4. Remove touchpanel by loosening four mounting bracket 
screws holding touchpanel to bezel. 
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Figure 6-34. Touchpanel Removal 
03~12-1 

To install replacement touchpanel: 
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5. Place touchpanel in bezel opening with ribbon cable 
on top of bezel. 

6. Align touchpanel so that etched alignment marks on 
panel (figure 6-35) are lined up with marks on 
bezel. Alignment marks on bezel are hard to see. 
Use a lead pencil to highlight them. 

7. Carefully tighten four brackets while holding 
touchpanel to bezel. Check that touchpanel remains 
correctly aligned. 
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8. Check front of touchpanel for dimples in the mylar. 
Any dimples caused by tightening touchpanel down too 
tight may cause errors. 

8. Reinstall bezel and hood per procedure 4. 

9 •. Connect touchpanel connectors to controller board 
(see figure 6-16). 

10. Perform touchpanel alignment according to 
procedure 5. 

11. Place the defective touch panel in the shipping 
carton the replacement panel came in, the curved 
side goes down for protection. 

TOUCHPANE.L SHIPPING 
CARTON 

~--------!......,~ 
TYPICAL 

CROSS SECTION 
OF PANEL IN 

CARTON 

ALIGNMENT 
MARKS (10) 

02319-2 

Figure 6-35. Touchpanel Alignment Marks 

Procedure 21 - Replacing Internal Modem 

To replace internal modem: 

1. Power off terminal, remove ac power cord from site 
outlet. 

2. Remove hood per procedure 4. 

3. Disconnect telephone cables. 

4. Disconnect modem cable from controller board (see 
figure 6-16). 
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board out. 

6. Install new modem board by pressing into retainers 
and installing new tie-wraps. 

7. Reconnect wires from telephone cable as follows: 

a. Attach red wire from connector jack marked PHONE 
to terminal J4 and green wire to terminal JS of 
modem board. 

b. Attach red wire from connector jack marked LINE 
to terminal J2 and green wire to terminal J3 of 
modem board. 

c. Attach two black wires from both connector jacks 
to terminal J9 of modem board. 

d. Attach two yellow wires from both connector jacks 
to terminal J7 of modem board. 

8. Reconnect modem cable to controller board. 

9. Replace hood per procedure 4. 

Procedure 22 - Checking Video Offline 

Perform the following steps to check the basic function of 
the video board. 

6-58 

1. Remove terminal hood {procedure 4} and apply 
terminal power {procedure l}. 

2. Activate the Flood Screen Switch {located on video 
board, see figure 6-1S} to force video output to 
active (white) state. Entire display should appear 
completely white. If display is not complete, refer 
to CRT-3. 

NOTE 

Operation of the Refresh Memory Write 
Switch changes the contents of the 
refresh memory. 

3. Write and display contents of refresh memory by 
placing Refresh Memory Write Switch (located on 
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video board, see figure 6-15) to the right to write 
all ones (white) or to the left to write all zeroes 
(black) • 

4. Examine display for any missing bits when writing 
all ones, and for any picked bits when writing 
zeroes. If bit errors are observed, perform 
specified actions listed in CRT-3. 

Procedure 23 - Defining Acceptable Display Quality 

This information is listed for reference whenever 
definitions of acceptable display quality are required. 

Brightness The retrace and nonintensified scan lines 
should not be visible. The intensity should be set high 
enough for the display to be read by the user from at least 
3 feet away, but not so high that the displayed data 
changes in size and symbols appear defocused. 

Focus Focus is to be adjusted so that the focus at top 
center and extreme right center of screen is the same. 

Orthogonality and Linearity With the line mode test 
pattern displayed (square with crossing diagonal lines), 
the pattern should appear square and coincide with the 
outer edges of the touchpanel grid. The point where the 
diagonals intersect should be equidistant from each edge of 
the square. 
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PARTS DATA 1 

This'section contains parts data information necessary to 
maintain the terminal, touchpanel, modem and memory expan
sion. The spare parts lists are included at the beginning 
of this section. Table 1-1 explains the column headings of 
computer-generated assembly parts lists. 

TABLE 7-1. EXPLANATION OF COLUMN HEADINGS OF 
COMPUTER-GENERATED ASSEMBLY PARTS LISTS 

COLUMN HEADING 

FIND NO. 

LI (Line Item) 

PART NUMBER 

CD (Check Digit) 

QUANTITY 

UIM (Unit of Measure) 

PART DESCRIPTION 

MC (Material Code) 

YLD (Yield) 

ECO NO. IN 

ECO NO. OUT 

SIN (Serial Number) 

WK IN (Week In) 

WK OUT (Week Out) 

82100083 

EXPLANATION 

Identifies an electrical or mechanical part on an assembly drawing. If more than 
one listing appears for a find number, refer to LI, WK IN, and WK OUT. 

Gives a chronological or historical record of the addition of a new part to a find 
number. For example, 01 indicates that the part was the first one used, and 02 
indicates the second, etc. See also WK IN and WK OUT. 

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

Gives the information-control system a means of cross-checking the correctness of 
a part number. 

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

Indicates how the information-control system counts or supplies a part. 

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

Supplies additional descriptive data to the information-control system. 

A 2-digit number that indicates the usable portion of any quantity of parts 
expressed as a percentage. 

Engineering Change Order that adds a new part to an assemhly. See also WK IN. 

Engineering Change Order that deletes a part from an assembly. See also WK OUT. 

Used to specify an ECO's effectivity by serial number. 

Lists the date when manufacturing begins using a new part and when it is available 
for parts replacement. For example, 7222 means a part is available of the 22nd 
week of 1972. 

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

O •• S-2A 
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• 

OWN R. rautm,n 7q<!:~ 71TLE POEFIX I DOCUMENT NO 

n~ CHKD I .. ~ •• ,. CClNTJPI. ""TA SPARE PARTS LIST 
ENG :A .w_ -lI·n 'C~T1ON 1ST-II BASIC TERMINAL SPL bb30ll0"t3 
"F:::; 7< ~ 'v -".of e IRST USED ON 

~I'HEET APj:"R ." . ......- -17-11 ceDe I:-~ IT 

E' - A .f~", ',/",.hl 15920 fC81bAlB 1 of ~ 

sHEET REVISION ST~TUS REVISION RECORD 

~ 3 I" , OEV ECO DESCRIPTION DRFT DATE A.P 

- - - - - ,hoo/./c RELEASED CLASS ., - ~/" ~ 
01 - - 01 01 ,"0702 At>O PIN 33 ~..;~ ?,!II-
Oz. - oz. 1m 0"2.- 5'01/5 FlOC MJ .34 • urn: l'Z.. e '1IVI· 

A A II A II 1175'-5:;1 lCeU:A$t> CI.A'Wt 'A' / ~~ ~ 
A B A. B B \3(,,35 

"1115 _~ 5191911" ~1l1l 11"" -

NOTES 
1. Quantity shown is that used per equipment. Quantities for fC81bA are listed under 
heading "A". Quantities for fC81bB are listed under heading "B". 

2. EQUIPMENT CONfIGURATOR-15b3127"t for FClIlbA and lSb320b~ for fClI1bB. 
TOP LEVEL ASSEM8LT-15b31280 for fC8lbA and 151.3201.5 for FC81bB. I Del ACHED LISTS 

",'NT 
,. 

'..l 

OEV 

SHEfT 
2 A 

3. Individual keycaps are documented in drawing 51"t1"tb25 as CDC part number 51"t20001 thru 51"t200b3. 

~. Indicated parts are included a. part of keyboard A.sy Sl"t180"t3. 

S. Either tool can b. u.ed. Plastic version 1 •••• xpensiv. then metal. 

b. Indicated part i. included a. part of display PC A •• y Sl"1"t71S. 

7. Indicated part. are included as part of 7BGD PC Assy bb3081~0. 

8. Indicated parts are included as part of 78FD PC A.sy "tO~~blOll. 

"t. Only one AC Entry A •• y per equipment; bl~Oll03l for fC8lbA.b1~Oll032 for FC8lbB. 

10. Xformer required for fC8lbB only. Not us.d on fClIlbA. 

bb3DllbO~ - (])C PIN to w.ndor PIN cross Ref PL for lisplay Assy. 

bb3080"t~ - SPL for Touch Panel Option {XA2~~-A>. 

bb30ll0"tS - SPL for Incernal Modem Option {XA2~7-A}. 

1.1.308091. - SPL for Memory Expansion Option <XA2~3-A>. 

12· Indicated part i. included •• part of 7BYD PC A •• y "O~b08~3 • 

..... 
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II 1:111.''-'1'" I CODE IDEN T I 1 1 DOCUMEN' NO. IR~ 15'120 SHEET 3 . S'L 6630811'13 

FINO 'ART QUANTITY REQUIRED I~~T NOMENCLATURE SPfCIFIC mQofs. NO 1000TIFICAnQol IMEAS OR DESCRIPTION 
A B 

NOTES. OR .... TERIAL 

1 51'1180'13 1 1 Keyboard Assv 

2 151"11'1625 1 1 Kevcac Set Notes 3 & 4 

3 I ~1.'n."~'15 1 1 S:cac .. A .... M .. cnanis:m Nou 4 

4 1 ~,,""IL", 64 64 Pluno" .. Nou 4 

5 I 51'11'1b'l7 64 b4 1 Contact, Solid Note 4 

b 151'11'16'18 b4 64 Contact, Quad Not" 4 

7 ! 51'11'16'1'1 b3 b3 1 Spring, 2 oz Note 4 

8 151'11'1700 1 1 1 Spring 3 oz Note 4 

'I 151'11'1701 1 1 1~~;~~~i~~~~;M 
N"." " 

I.n 1519197C~ 0 0 ~~:iac~l!:~~:tion : NotE 5 

11 151'11'1703 0 0 1 ~~:iac~~on 
! Nou 5 

,~ "·"'·9711 1 1 I CRT/Yok" {Mauh .. dl 

13 151'11'1714 1 1 I Doubler/Bleeder Assy 

14 151'119715 1 1 1 Display PC Assv 

~ 5~650215 1 1 IFuse .75 AMP S:.B 1 Note b 

16 ibb30!l140 1 1 I~~~~d 
17 ,6308141 1 1 1 Programmed EROM 1 Note 7 

',A .5153~21 24 24 1411b RAM {lion INote 7 

1." '1044610& 1 1 7BFD PC Any 

20 115163201 1 1 ZMA Note !I 
".'111 •• \1', '/7' 

"""'Teo 'N U ••••. 

If.JIilll'!~ltI I 
CODE IDENT I 1 S'L 

1 DOCUMENT NO 
rEA ~'-' ,.~ SHEET 

15'120 4 6b3080'l3 

FINO PART OUANTITY REOUIREO 
UNIT 

NOMENCLATURE SPECIFICATIONS. OF 
NO II)£NTIFICAnCH MEAS OR OESCR' PTION NOTES. OR MATERIAL 

A B 

21 15125700 1 1 TR1602A UART Note 8 

22 '10445851 1 1 !lAGD PC Assy 

23 '10460843 1 1 7BVD PC Assy 

24 51'107757 1 1 CRT BKR/Trip Coil 

25 51'111801 1 1 BriQntness Pot 

~. l~l .. ,.~,.nl 1 1 Briqbtness Knob 

~? 1" nA4" " 1 Cable Ass HOAX/BNO 

28 ,1408025 1 1 Cable Assy {RIBBON} 

29 714'12795 1 1 Access Door 

30 b1408031. 1 0 AC Entry {110 VAC} Note 'I 

31 61408032 0 1 AC Entry {220 VAC} Note 'I 

3? 51'118788 0 1 Stepdown Xformer Note ~O 

33 88'114700 1 1. IC 74S05 Note b 

34 5].'103800 6 b LED Note lo2 

"I"'T'D IN u.s .... 
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DON • Traut.lllan .. 17 (I~ TITLE PREfiX I DDCUMENT NO 
IRA C"KD ,/Z. T ... -/-'17 SPARE PARTS LIST 

ENG ''''A.~'' -U' 
CONTIPl oo.TA TOUCH PANEL OPTION SPL Itlt 30110'1" , COII/'OIYITlON 

".Fe .t-W1oI.... ·.J6.f 'IRST u!tED ON ~SHEET .'PIII ~ ., t.I-. ·Y·1' CCDE I~!IIIT 

...BL - ],5'120 FCIIloIoAlB ], of 2 

SHEET REVISION STHUS REVISION RECORO 

2 ], REV ECO DEleRI'-lION DRFT DATE APP 

- - - /, .. ,.10 RELEASED CLASS " - ~01 ~D 
A A A lZ7f"~ e£L.eI9SED aAss ~. /. ~Z" .... 

~ 

NOTES 
],. Quantity shown is that used per equipment 

2. EQUIPftENT CONFIGURATOR--------_15lt32oIo2 
TOP LEVEL ASSEftBLY-------------151t32],_1t 

I DETACHED LISTS 
""11'" 'lEW. " ..... "IID 'MU.I.A. 

1 "WE IUE .. · 

],5'120 1 SHEIT 
2 

1 SPL 1-·"" "D. IliA 

fiND PART QUANTITY REQUIRED ,::~ NOMENCUTURE SPECIFICATIONS. 
NO. , ........ r ....... _ OR DUCRI PTION NOTIS. 0 ..... TE.,AL 

..l. ~],,,01l""11 ], 
l..~~h Panel And G .. ket 

..... '" •• V. aI''' 
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D" .Tr 'm,'n 4.'7 c ~~ 
':"l1lE PREFiX I DOCUMENT NO ! RE" 

CHKD I£:"r.-..o.- ~I-~ C£lNT1Pl1WA ~~~~~N~~R~~II~~S~PTJON I~ f .... :-; 19' !/1"J...c" -l,-' C~TlON SPL ""30AO'lS 
"FG '£1./4.- • - '"mST USED ON 

~SHEET .It.PF'R 'c2,/1 ~ -In CCOE I:,~,n ,.s , 1I.1I·~ .. L.6I.4 ].5'120 fCII]'bA/B ], of 2 

!.HEET REVISION STnUS REVISION RECORD 

2 ]. REV ECO DESCRIPTION ORFT OATE ,pp 

- - - ~ ... J-I. RELEASED CLASS ,8 - £i.17f ~) 
A A A 275{1.52, EEt.EA5E.D CI.IISS ". / ~71?? ~ 
B B B 13~~s ~I:Vlo;.~ ~ lO~o ~ l!~ 

NOTES 1. Quantity shown is that used per equipment. 

2· EQUIPMENT CONFIGURATOR--------1S"32].].O 
TOP LEVEL ASSEMBLY------------1Sb3214S 

I DETACHED LISTS 

IIkt";Il. ,~!' • I 
CODE IDENT I SHEET I srL 

I DOCUMENT HO 

rEfs --'."" -- '" - 15'120 2 663011095 

FINO PART OUANTITY REQUIRED 
UNIT NOMENCLATURE SfJECIFICATI~S, OF 

NO IDENTIFIC"'T1~ MEAS OR DESCRIPTION NOTES, OR ... ATERIAL 

1 'I044S'I1!2 ]. IICHD PC Assy 

2 51917910 2 abl" Assy ,-
3 _ 5].'1].7'0 1 Cabl" Ass {To Wall lack} 

4 5].7773].S 3 Support Ckt Bd 
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DON ~. Trautman 7"1 r.:IlI:\ ~ITLE .REF" 100CU"fNT NO IRAfV 

_'~KlL :e:;;;; SF" ~MTA SPARE PARTS LIST 
ENG . -'IE. ,."...... fIo<J; 'C~T1ON 1""",,=:-:-::M:;E~M~O::R:.:Y~E:!:X~P.:A:::N~S:.IO::N::....:O::P:..:T.!Ic.::O.:.:N ____ !--,!SC!:P.!:L-.J.~Io~Io~3~0.!!)AuI0!.."!!L.Io ____ """ __ -1 

I-"-"F,-,G~-t<~~~~,,~!-:.v--:C--!".7!u~""'~I=;-;-;=~ '''ST USED ON ~l 
APPR "!:' _ W. Jt1...-&.. -l.7·7 CCDE I:'!:"H WiEET 
n it" III • .A:a. _ J.5"20 FCAlbAlB -SHEET REVISION ST HUS REVISION RECORD 

2 ], Of V fCO DESCRIPTION 

- ~O.'.Jt) RELEASn CLASS I. 

AAA 

NOTES ],. Quantity shown is that used per equiPMent. 

2. EQUIPMENT CONfIGURATOR--------],5103201o0 
TOP LEVEL ASSEMBLY -----------],51032010], 

], of 2 

DI'T DATE .1" 

I Del loOtED LISTS 

..... ~,.o Itav .• " 

Et:"':~'::1:. I 

CODE IO!NT 

ISHIIT I SPL 

I OOCUIIENT NO. rA J.5 .. 20 2 .... 30AO .... 

FIND PAIT QUANTITY REQUIIED 
UNIT 

NOMENCLATURE SPECifiCATIONS. Of 
NO. 1D!NTlf1CATlCN IIUS 011: OESCI,itTION NOTES. 01 MATERIAL 

1. .S1.S3A;;>1. A PC ~l.llo ,u" nloU 

"AI,,, •• v .• ,'" ...... T.D ... U.s.A. 
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ASSEMBL Y PARTS LIST 
.... , .. ,. 'AGI ' 'ILl , ..... NGt _0 

BuILD AAC 440 I 0'-10-"1'9 I 1 I 000U6 .. , 
... AIHIUl' .~. • CD .. - _K_ 

'" nATUI If.Tu ..... n 'MG. nIP 

"LI:~ 0160 I 15632065: T! C I 0 I flAM, 1ST-II C/D/K 50HZ CTA' 1 N flEL 0'-09-"1'9 I 'CI111 I 0'f,·1O-" 
'IMDIIC II 'An.u..1 CD'" ....... '" v,_ --- "'- ICO. 110." ICO. 110. OUT II. "~,,ou'l , 

001 01 TU9248D: 0 1 I'C BASE, PAINTED W/5HLD C_HT' I' ! I 
, 

i 
I 

OOZ 01 T14'21": ~ 1 I'C IEZEL, PAINTED ./SHLO CWHT' I' 

003 01 Tl491413:4 1 I'C HOOD, "INTEO W/5HLD C_HTI P i , 

I I 
, , 

I I 004 01 71.,2153: ~ 1 I'C IEZEL IIIISEltT I' 

001 01 51'11093: 9 1 I'C K'I'ID MODULE 64KEy P 

I 

i 
006 01 61UIOZ.! ~ 1 I'C CAlLE ASST, LOGIC DC A 

I , 
OOT 01 61.010Z5! T 1 I'C CAlLE ASST, lAD tlllTC A 

I I 008, 01, 51'16"'Z: , 1 I'C CIIT, 1511\1 I'H1P4 .. -ASLTN SHOIIT,I' 

, OO'i 011 
' , 

11 6140103Z: 3' PC AC EIIITAT ASST 150HZ UOYI A , , 
I 

, 
O~U 01 61408033;1 1 I'C CAlLE ASST, DlSpLA'I' LOGIC A I I , 
011 01 90 .. 51151: 0 1 I'C PwA SUI'PL'I' IAGO A , , 
012 01 n.'Z •• 4! Z 1 I'C BIIACKET, I'CB I' , I 

013 01 6630n.0: 4 1 I'C MODULE ."I"MWAAE " 
i 

, I 01. 01 ,0 .. 6108i· 1 PC PC CD AllY ""0 5 
, 

015 01 '04601"! T 1 I'C CD ASS'!' ThO 01' PANEL A i 

016 01 517T73111; 6 ~ I'C SU"OIl! CKT .0 P 

017 01 71492"1'95: 1 1 I'C DOOR I' 

018 01 93539g 0'\ 'I Z I'C "STEIIIEA PUSH ON TYPE C I' 

I 019 01 71'9280': 1 1 I'C I'LATE AC ENTRT P 
, 

020 01 714,n49! • 1 I'C ALARM IRACKET I' 

\ 021 01 7149ZTlIO: 6 1 I'C CAT IRACKET AH I' 

- - -- - -

ASSEMBL Y PARTS LIST 
",NT .An "01 ..... C,,"'''IIIO 

BUILD AAC "0 I 09-10-79 I ZI 000U6 .. ... •• ~y_. 1m ... -. -- '" 'T"'Y' STAtui .... fI 
_ ...... .... .. n 

016 I 1!6lZ06S' T' C I D I TUM UT-l1 C/D/K 50101 ITA' I N REI. 08-09-7 I ~cl1,a 09-10-79 
, 1.0110 U .... n ...... c. '" OUAtnm v,_ • ~ ."..,10. '" ... KO. MO." ICO. 110 OUT II. .... .. OUY' , 

02Z 01 7149ZTlI li· 1 I'C CAT IAACKET I.H I' 
, 

0~3 01 11103904; 5 2 ZlO rT TAI'E, NED SEI.,-AOH 1/ • .xllIT I 

·' 

Ou 01 4II6T0603; 0 .50 H TAPE MYLAR I 
, I 025 01 T14tZI1T: J 1 I'C iliA ME PLATE ALUM I' I 

026
1 

011 71.92105: I 1 PC LAIEL I' 

O,~ 01 6n07647! , 1 I'C I.AIEL IWITCM lETTING I' , 

II 0'8
1 

011 
11915101! 31 1 PCI KIIIOI, 1'-0 IKIRTED/INSERT I'I.N 

:1 
02' 01 11164916: 7 , I'C MSCR HEI-LK pl.N ."22.. ITL , 

" , 
0101 a I, 15164911: 8, 

1:1 

I'CI MSCA HEX-L~ pLN •• X8M. STI. 'I' 

I 
03~ 011 15U!1013: zi I'C SCR TI" HEI 1'1.111 .'.51113M" ITL I 

13 .. 61 
I I 

03 01 1516491': 1 

~ 
I'C MSCA HEX-I.K PLN M!l113MM STL Z 8 ,"'' 032

1 
02 151 .. 91': 1 pC MSCR HEI-LK pl.N M!lX13MM Ill. Z I 1366" ".T I 

I 033 01 '1'7572': 5 I'C NUT HEIAlON SZ 5MM I 

I 03.1 01 1 91971671; • I'C wAlHER EX TOOTH SZ 5 I 
I 

, 

U!l1 01 ' h 27T'ui II 1 PCI STRAP, cal. TIE T'I'P 1 TO 1-,,1 8 , 

036 01 " ...... i'l 1 PC CAlLE AllY OYERYOLhGE A 

I 037
1

01 
61.0····i ij 1 I'CI CAlLE ASST_VIDEO OUTPU! A 

031, 01 51411175': ~ 18 I'C SPRING 'INGER 'IG 2 I' 13666 I I, .. , 03102 5191875Z: 0' 16 I'CI SPRING 'INGER FIG , - I' 13666, T94T I 

",,..,I ,\1 !>1918TU: .1 10 I'C spAINa 'INGER 'IG 3 I' I 
0401 01) 

!l1918T 1B! 41 1 p:iX'MR STEP-DO.~ I' 

I \7934 0'1, 01 !IUOSS4 2, OTD n TAPE MAGNETIC 'I.EIIBL[ I 136!16 
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ASSEMIL Y PARTS LIST 
_ .. n ..... 

"';'~iiTRr IUILD AIIC 440 I G,-u-n I :II ... A""" .~. leD .. "0 . .ac.rIOM .. "AfUI IT .. "' .... ,. .... H.,. ~ 

0"0·1' 156320'5 71 C I 0 I TIIIII, 1ST-II ITAI I N 01-,,-7, I 
~ 

C/D/K 10HZ 1I1L fCl1'1 o,-n-7' , __ Lt 

,AIf_' .. ~ auo ..... Y'M ,..., .. KWnOII .. 'lUI leO. 110 .• KG 110. OUT .,- ... WlOUT , 
.036THICK,.! 

1 .... 1 
041 02 519405"'( l 0'7~ n TAIt' HAG .500 wIDTH 13656 

0 .. 01 71491'16: 2 1 ItC ItLATI ITIIIKIII 
Itl 

043 01 5190T75'7; 2' 1 ItC CI WITIIIP COIL 116 2.SA 250v 

:1 
, 

044 01 5111"00: , 2 ItC IUIHINI INSU 

045 01 "160303: '7 2 ItC IISCII HIX-LK ItLN 6-32X3/1 STL 

:1 041 01 151"'20: , 2 ItC SCII Mlr Hlx III 11 .. 1 ".., 
! 

I:~ :: 94241~17· 0 I, IPC CLIP CAlLE ADM lACK TYPE Vll • 
1~1661 2453470'1 11 o.~ fT SLVI, 1/4 "T/IHRINK ILK UL I 

I 1"471 
1 ::j :: 51105700; S 2 I ItC IUHPEII S[L~ STICKING P 

245lU12: S 
I 

125 ~T SLVI, 1/1 "T/IHIIINK ILK UL I lU66! 
17947 

OliO 02 24534710: 9 n60 ~T SLYI. II. HT/IHRINK ILK UL I 13666 7947' 

051 01 lu,n0516 1 ItC IND WI"I ASSY 17.IiIN 1661111 A 

I :::1 :: 
7149197010 , 'C IUHPEII,TOUCH 'ANEL It 

00117600: 0 DOSIOZ AOH, IIUI lASED 1311 EC-10'" I 11661 7'47 
OS4 oz 'U50711: 6 005 OZ SEAL' EAITHAN CLI! 1'101 I 13666 7 ... 7 

olil 01 11 ... 2921: 4 1 ItC MA5K KTIO liT 2 It 

01i6 01 6un116! l 1 ,C IND WIllE ASST II.IIN 16AWII A 
I 

05'7 01 'InI617: 1 1 ,C WASHEII METIIIC fLAT ICII 1% I I 

0.61 TOTAL LINES 
, , 
, , 
, , , 
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• 
• ..... 

I .... .. 

c 

8 

A 

7 

DET~IL A (FARSIDE) 
SCALE: I/Z 

CRT BRII.CKET L 14 
PC1rATED 10" C.W 

VIEW F-F 
~()\LE: 112. 
"TVP 4 PLAC.ES 

J. 
c.. 

IS 
REF 

• 

---tf{} 
I 
\ 

• 

___ \'" om" A 

/ -l 
" 

4 

1 
c. 

~!JE--'I\t"t--- 110 (3) 
t2.) 

1 

NorE~: 

I. ALL OINl£N510N~ ARE IN MILLIMETERS 
(MM) UNLE5~ OTHERWISE 5PECIFIED. 
MARl'- • A'5-:'Y I 5/.,3 I lSO" IN -'REA SHOWN 
PER coc. ,;)PEe. 101l1508. 
FIN l3 IS APPLIED AC.RD~S THE TO~ 
BCITTOM}t UP RIGHT "'IDE OFUPENING 
IN f:/N~. 
"URN ISH ED AS PART OF FIN B. 

FURNI':>HEO A'5 PART OF FIN 15. 

TERMINALS INTERCHANGEABLE 

OIS:ARD FIBER GoAS~ITFR(.M FIN 37. 



CD 
IV 
...... 
o 
o 
o 
CD 
w 

...,J 
I 

...... 
U1 

• 

• 

D 

c 

B 

A 

7 • 

o 

• 

VJEW C-<
TOP VIEW 

(BEZLEL I HOOO ~!'MOVED) 
~LE:III 

4 

TO J 
@REI' 

3 ---

(4) 

I\P4 01' FIN 15 

(2) 

5E.E I)ETAI,- ~(, 
,<IT , 

H~---#~dl-+-'::::{;RN WIRE (,ND "RCM reiN II 

1\ 



• 
-..J 
I .... 

Q\ 

c 

• 

A 

• 7 

---l~ 

DETAIL - E 
~ALE: lIZ 
5EE SKT 2. 

DETAlL-8 
>'EAR (l~tlE) I·IEW 
~DOOR 

SCALE: 1/1 

~ ::; ';)- ut 
DC-AIL - F 
jc;.L~: lo.E 
S~E S'-T ?: 

• 

--, , 

• 

VIEW D-D 
FRONT VIEW 
SCALE: 1/ I 

""' 0 
~. 0 

om • 
01<. •• ..... . .... 

L.-L_----SEE OETI.IL B 

(3) INSERT FAR51DE 

H-+1I-+-----fiiiYIQ 
REF 

IST-li TE.RMINAl 
Ie{) HZ. TLA 



.... .:.u::::.. A~c~ ::0 _ ASSE~~! PARTS .. LI~.!. I :~:TE;; I~GI:.! .&.~~:~ 
o.~o 1 15631280' 31 C J 0 I 1[1114. 1ST-II C/O/K 60HZ (TAl 1 N RE~ I 01-0.-1.! 'CI1U.~ '10-19 ! 

• ':'0::1 ':~::~19:C:i Qu:",m ::IIAlEt 'UN;O":;::H~O CWHTI :, n. KO 00" KO 00 DU' 1

1

-- OJ' II' .. " 1--'1 
OOZ 01 11492747, zl 1 P~II[Z[L., PAINTED .00 SOIL.O (WHTl I pi I 

: I 1 , DOl 01 11"Z"2! ' 1 'CI HOOD, 'AINT[D ./0 SHL.D (WHTI P I 
OD'I 01 1149ZTSZ: Z 1 PC BEZE~ INStAT P I 

OU5 01 519l1U93: ' 1 'C KYID MODuLE '.K[" II 

0061 01 61'01024! 0 1 'C CABL.[ Aln, L.OGlC DC A il, 

ODTi 01 614OIU25! T 1 'C CABL[ AllY, lAD INTC A 

ooa 01 5191694Z[ 9

1 

1 PC CRT, 151 .. PH/P4 "-RSLTN SHORT p. 

I 
OO~ DII 61401031' S 1 'C PANEL ASIY CAC ENTAn A 

D~DI 01 614080u11i 1 PC CAlL[ AllY, DISPLAY LOGIC A 

011 1 01 1 90445851: • 1 PC PwR SUPPLY UIIO A 

OU 01 

013 01 

Tl"2"'! Z 1 'C IRACKET, 'ca 

6630B140: 4 1 PC HOOULE W/'IRIIWAAE , 
01, 01 '0446108: 4 1 PC PC CD AllY Taro 

015 01 '046DI43: T 1 PC CD ASSY TlvO OP PANE~ 

01' 01 51TTU15: 6 T 'c SUP'OR! CKT 10 

on 01 11492195: 1 1 PC DOOR 

Oil 01 '353'009i~ Z PC 'ASTEN[A PUSH ON TYPE C 

01. 01 114.2804: 1 1 PC PLATE AC [NTRY 

020 01 TI4'2149: 1 1 PC ALARH IAACK[T , 
all 01 1t4.ZT50: • 1 'C CRT IRACK[T RH 

---- -- - .. - _. - - -. - -

P 

N 

S 

I' 

I' 

P 

P 

P 

P 

IUIL.O AAC 440 ASSEMBL Y PARTS LIST 
"'. AUIMIlT .. UMIII 'CD .. "'. '''0'"10'' .. "A''''I 
86D 1 lI!~H2Sn' 31 C I 0 I TEAH liT-II C.LO/K 60HZ (UI 1 N RlL 

, .MaNO U , .. .,NUMIIII CD O"'AJfTrT1' v, .. • A .... 1C1tP'nOtII .. n. 

022 01 T14'27S1 i 4 1 PC CRT .,.ACKU LH " , 
on 01 5110390'[5 2 2S11 n TAPE, N[O SEL'-AOH 1/ •• l1/IT 8 

OZ4 Dl ,4"10lT! • 1 PC CLIP CAlLE AD" lACK TYPE VII W 

DZ!I 01' 1149281T: 3, 1 PC NAH[ PLATE ALUH , 
026 01 

n49zaoS! 'I 1 PC LABEL P 

UTI 01 66307l>41! 9; 1 PC LUEL SIlITCH UTT ING P 

OZ81 01 51915101! 3 1 PC KNOI, '-0 SKIRT[D/INS[RT PL.N I' 

OU, 01 15164916! 1 , PC MSCA HU-LI< PLN H .. 221111 STL. Z B 
I 

PLN HUIHII STL. II' a 

.. 
,... .. 1 DAn 'AGf "ll (NANGI lItO 

j 09-10-19 J Z: oooll'" 
IT""" DATI IIIG. asp ... u ... n 

.n-O'-19 j 'C81U O'-1O-Tt 
HO . ..o. "' HO. lItO OUl OJ • -,. Wl OUT 

I 

I , 

I 

i 
I 

1 

030
1 

D 1 
15U4911j 81 

:1 

PCI MSCR.IIU-LI< 

031
/ 

01 15165013: Z PC SCR TPIi HU PLN M4.5lUII .. STL B I I 
15164919: 1, '194T' OlZ, 01, PC HSCR HU-L.K PL.N HSl13H'" STL Z 81 13666 

032' 02 151'4919: 1 6 ' PC IoISCA HU-LK PLN H5l13Io1'" !TL. Z 

:1 
13666 

1 
1941 • 

Dl3 01 '19T5124: S 2 PC NUT H[lAGON SZ 5101'" 

.1915611: 1 
I 

IT941 

OJ4 01 9 P~ dSHER [It TOOTH SZ 5 8 
i 

035 01 15164920; 9 2 PC SCA II[T "h 115 a 13666 

036 01 6140eoui Z 1 PC CABLE ASSY OYER-VOL.TAIIE A 

oJ? 01 6140'''': 0 1 PC CABLE ASSY-YIOEO OUTPUT A 

Olli 01 51940554:Z 07D n TAPE IIAGNETIC 'LExlBL.E B 13656 Tn4 

0"\ 02 
51940544: 3 oH n TAPE IoIAG .SOD wIDTH .036THICK 1 13656 19:'4 

on 0\ 11492926: Z 1 PC PLAT[ STAIK[R P 

i 
040] 0:1 51901757: Z 1 PC ca wlTRIP COIL 1/6 2.5A 25DV P 

I J \ \ \ I 041 1 01 94211411: 8 1 PC STRAP, caL. TU TYP I TO I-VI B \ 

82100083 B 7-17/7-18 • 





ASSEMBL Y PARTS LIST 
_ .... 

'AOI ... CII611,.,..1IO"--

BtlIL.D AIIC ""0 I 09-10-79 I l I uuu~n .. ... A'..-'...-' lei ... .... -- Me "."'. ITAn,. ... n I •.• ., ftU •• ft-

0160 f' 15631280' 31 C I 0 1 TEIIM, 1ST-II C/D/K 60~l CTAI 1 .. JIlL. 01-0'-'" I 'CII6& I 0'-11-" '_..0 1.1 'ArI'.~' co ......... ",- .Aft .1CW'nOII Me '" IICD.IIO .• ICO.IIO.O'" "0 -- --D"ZI 0 1 00860303! 1 2 I'C IISCII IIEa-LK I'L~ 6-3Za3/' STL B I 
0.:1 01 613.1105: • 1 I'C GHD WIRE ASSY IT.5IN 16AWai A 

0"5 D1 h534101l: 1 u.u n SL.Va, 1/4 .. T/SHMINK BL.II UI. II 
136661 .,."" , 

0'" 01 2"53"112:5 125 n SL.Va, 1/2 IIT/S!tIlIHK IIL.K UL. B 136 .. : "."., 
0 .. 02 2453"no: II 0'. H SL.Va, 311 HT/I!tIlIHK aL.K UL. a 

13''''1 "'41 i 
I 

, 

I ..... 01 51105"0~:5 2 I'C IIUIII'lli IlL.' STICKING I' 
I 

0"9 

:1 
Tl49297 0: Q ~ I'C, BUIIPEA,TOUCI< PANEL I' I , , , 

.... ·1 I 1".4., I 050 COI1"'OO: 0 ~so Dl ADM, IIUB BASED 1311 lC-I09'1 B 
050 0 94850.,11: 6 Usii oz SEAL., EASTIIAN CL.II 1.101 B U666 "'"., , , 

1 ~ 051 01 51589600: 9 Z I'C BUSMIHa INSU I' ! ' , 

I 
i 

:::1 :: 
"1492925: 4 1 I'C IIUK KVIID 1ST 2 P 

I 

I 613'UI6! 3 1 I'C IND WIllE ASSY 15. SIN 16hll A , 
OS" 01 .19 Th"! 1 1 I'C USIIEII MET II J C 'LAT SCII SZ 5 B 

, 0056 TOTAL L.INES 
t , 

I 

, 
, 

, 
, 
, : 

: 
, 
, , 
, • , 

'---

.' 
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I 

N 
o 

(X) 

N .... 
o 
o 
o 
(X) 

w 

c 

B 

A 

• ., • 

Pi 
"'N 1 R.EF 

• 

I 

13 (4) j FAR ".>IDE 

A 

'''.0 tOS 
4Oio MM! 13!i1M 

(iDl ~RE@REf 
(l)~ 

6NO STUD DETAIl. 

• 

c 

NOTES; 
& I\I\AR.K 'A5SY "'~Oeo31" IN "'R~A 

."HOWN PER (,0(, ":>PEe. IOI;!.IS08. 4-
~ REFERAJ«:.E OHI.Y AND toAAY NOT 

APPEAR ON P"J:lT. 
& KEEP WIRES AS 5HORr 4 STRAIG.~T AS 

POSSIBLE. . 

• 

a 



ASSEMBLY PARTS LIST 
_ .... - -_ .. 

IUIL.O AAC no 1- ""'!'?_ I I 11/s~r.:~. .., .. ,,,-,. .... - 'co '"" 
_ . .. ..- '" 11'AfVS .,. ... N' ... " ,1tG .. ,,, ...... ':'t 

0 .. 0 I 'UDIOll ; 51 ~ I 0 I "NEL. UIY UC ENTAYI I A 'fL' ~""'"P11 Fell6A .... ~~J 
T 1_..0 1.1 .... -.-. cal-! ... """ ./ . .""" .1QIPnCMI '" ... leO. 110 .• KO. 110. 011' I/o ._ weOUt 

· 101 01 44611665 :, 1 .e .OW[A L.INE FIL.TER • 
002 01 1149U04: 5 1 .C .AN[L.. AC [NTAY • 
103 01 16151909:' 1 .C 15HI. STIIAIN-REL. .630/.125 IN I 

· 104 Il 51911296: I 1 .C COAO. In )-CNOCT IEC 125V 1 • 
lOS 01 51906200: 4 2 .C CONTo IItT 20-146 • • l30lT STA • 
106 01 15003104:1 ) n WIR lilA STRD YEL. lOOY UL. .velw , 
• 01 01 51906001i 6 1 .C CONN. ) 5~T PL.UG FIG 1 NYL.ON • 

001' 01 956.,211: • 2 PC L.UG. o-CONN 22-18.WG FI6 S P : 
, 

109 01 919T!5124: S 1 .C NUT HflAlON Sl S,," 1 , , 
110 01 91975611: I 2 .C WASH[A [X TOOTH SZ 5 I , 
III 01 15164911;1 2 .e NSCA H[.-L.~ PL.N N.X8NI' STL. IP 1 

, 

· .12 01 SIT'TZl6 i 0 1 PC L.UI. NO.l0 CRMP-A 16-14AW8 1 

IU 01 245)."0': 1 )U n SLVI. 1/4 HT/SHAIN~ 8L.~ IlL I 

DOll TOTAL. L.INES 
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CO 
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D 
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A 

.. 

8 

8 

7 

':>ECTION A-A 

(5 
7 

8 

• 

• I 

~(4) FAR ':>IDE 

A) . 
I",O!Q,~ 

4OiO INA • I lAM 

6ND STUD DETAIL 

.- (!)REF 
~FETY GoND 
,.. .. ,'t'1U.0<0II 

4 

?£08otl'h 

NOTES, 
& ""-'RIC. "AS5V IoI~Oe<'~' I" AI<EA 
A ':>HOw" P[;' C.Oc. 'JPF.c. IOllI5OS. 
~ REFERANC.E ONLY "Nt> MAY NOT 

APH"''' 0 .. PART, 
& KEEP W'Rl.S AS SMOIlT t '!olRAIQfI' II!> 

PO!o!o18lf.. 

c 

B 

____ ~~------------------~A 



ASSEMBLY PARTS LIST 1 -- - ---lutL,C .Ite IS. 
'7 I 1 11I.Si~'''' - ...-,_ Ie ... -- - - ""'- .. -.... -- ........ 

, ...... 1 ........ ,.,,1 ~ Jill ~ ' ........... I.""! "'IIWI 1 & il it .. , 
~e.l .. - -,-- u -- • - - -- -... ...... -, .. -, "" -- --

HI It ... n .... , ~ ~ L.I .. "Lna iP 
HI II ~l"'''' • , PC ~tUCL.. ac PTIIT 

'" 
I 

HI II Sll ...... , PC laMe. 1r-.r-..cL •• ,.,.111 IN • I 
I 

, ... II .i.l .... 4 • " CCIIIDAIC. Mil I<NOeT lEe lleY II 

N. 11 ... 11... 4 , ~e CONT. PIN ' •• 1 •••• "TIN I P 

"' .1 ilNUt. , I II. " 11,1 'Mol ITIIO na. SlIV IlL ~ II I 
J N' II ., ...... 1 1 PC COIINUfOll 1 'rN MOUll'" P 

I 
... '1 • ...aut. 1 PC LUe. I-CONN 11-1 •• 111 'II I P , 
"'1.1 tI.n, ... 1 PC NUT ICUIOIJI U ... I I 

I ,i.TMTl I 1 I I .11 II I: "SlCI 1I TOOTH SZ • • 
J I I 

I"U 11 1I1 .. 'n • 1 IISCII ICI-u I'I.N ... It... ITL IP I I 

i ,11l1 01 li'''z,' , 1 PC Lue. NO.lI ell.-.,. 12-11&11' • I I 
! '1) 11 ,.ssa'" 1 W " IL.YI. ". NT IIHIUNK 1&.It IlL • I I I I 

I 

I 
IIlI TOTAL Lies ! 

I I ! ! I 
I I i 

I J J 
I I I 

I I 1 

I I 
I I 

I 

I I i I , J 

1 I I 

I 

I I 
I I I I 

i 
J I i 
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000 

en ~Z.I .. , 
A N 000 

~ 
0 
0 

.8", 0 
.'1~_ 1O.I~ ... r en 

W ".1''1.'''0 ,--,y..- <;Of-UlaN A A 
TVPIUl ~IN6 

0 L! til AND teU 

0 0 

ADO ONE ~ FIN 19 IlT LOCATION> ~ 
tOV~"" aml'E ""0 «(OMf'ONENT 510£), 

AOO ONE OIi'OP FIN 1'1 AT LOCAT 101\1:; ~ 
COvU"N& ENnfE PfID ('.;OLDU~ SIlK), 

NOTES: 
&. APPLY ASSY ND., REV LEVEL, UJc CODE, AND 

DATE CODE IN AREA SItOWIt. MARk PER CDC 
SPEC 10121508, CHARACTER HEIGHT .12 

112 PT' COlOR WHITE. 

2. FINO ~RS,ELEMENT IDENTIFIERS, Nt!) 

REFERENCE DESIGNATIONS ARE FOR 
REFERENCE ONLY ANO DO NOT Af'I'£AR ON 
I'MT. 

& AFTEIt A~S"'. tuT PIN II OF COIIIHECTfJl' J5 AT 
(ONNECTOP eoov lFOIi' CA8lE I(EVIIIG.), 

•. TI£ Toc;.ETwEll JI-I TO Jl-I /!lID JI'Z TO Jl·Z 
\lOIl'l' III COHNEClTJR NEEDED, 

5. e I, E1 Me> f!> TO ef Hi'EE O~ sa.oc:~, 

& nSISTOIi'5-I?I.~3,11'7, Ii'Z~,li'l5.AND Ii'Zq TO 
~ '''5 TAllED ,UTU PII'OTIi'US,ON 7tl Tl4E 15Qv" 
OF 1!.0AIr0 TO AltO1/! IIEAT 1J15!.1PAT'ON, 

/}:. />. ~ V FIN 18 TO P~OTRut>11¥> ""&~(l) 
ON F/N51 ON SOlDU. 510£ OF pee. 

~ LE/>.D!> ON c.o.P",c.nn~,; c.~ "'~OC.IS 
N££O t.IOT BI: TIt\M~ 

P. C. CARD AS.MkY, SAGD 

(Lt 1ST pOWEr ',UPP\.v) 



"IILO ,II' IH ASSEMIL Y PARTS LIST - ..-.,_. '0' .. - - - -.. eo I .r. .... SI' I 'I 0 I ... - I~"L' .. ,t> 1 a IIlI. 
.~ .. " 

.01 01 

I~J 01 .. ~ Ol ... Ol 

"~ Ol ... 1 

tv'l 01 

"j 01 
10 01 

0101 01 

I OU! 01 
OI~ 01 

: DU
1 

011 
II' 01 

015 01' 

01. 11 

11' 01 

1011 
01 

on GI 

I::: 01 

01 

DIU 

oui 011 oul 01 
I 

oze: 01, 

onlOl1 
02'1 011 
IU! 01, 

: I 
U·IOl i 

Ol~ Dli 

oh 01\ 
031\ 011 
0).: 01, 

oni 011 
oui 01: 

, I UTi oli 
n.~ 011 

u.! 011 

". 01: , , 
"1: ul: 

i \ 
•• 2101 1 

OU,Oli 

' •• OI! 

82100083 D 

._- co -'" 

.o,aulo! I I 

II." .. O! I I 

lUlU": • I 

IUlIIH;' I 

ShIlIO"; 1 2 

'lOUotl: , I , 
Slfl'~OG: ~ I : 
'",TU': , 11 

.... I •• ~i II • 
,!jUliO': J

1 

2 

!19OIIOO: ' I 

1$10110': ., I 
: I 

.1j?9UDr: 11 :j 11111'00: ., 
: 

Ullla02; J 

:1 
UIIISU! • 

15111'00:' 

IIU .. I'! , , 
5IUUIT: 5 2 

II.IIU'! a 2 

taso .. l6: ., I 

tJILD .IIC liD 

3611"1"~ 'I 
5100 .... : T: 

95691133: 31 
, , 

... "1 .. ! CI 

.unll': ,I 
: I 

n .. 1I50: " 

1100111': 0 1 

, I 

'41oU4I: 5! 

."" I": ,i 
'''DUU! .1 , I 
hS0111lj'l 
95"UIOI: 'I 
951 .. 520: 'i 

65'1t11': li 

955 .. 111: 'I 
rUODD6'; ': 

1"00~T9: WI 

lUODOU; " 

le5~OD"~ '\ 
l~lD!II2I: .' 

't!>04"" , 

I 

.'" -- -... 
"C ... 10 IAIO .... IUIO"L' , 
'C "'''' 'L "AC" NUL TI ;J/' .. 
lit 1'''. 'L''',,, OI\ILTl !Jill 

:1 'C knll .. .. 'on'u To 110 

.. C IITII llill .. ...... SIL .. 
'c """ IMInZ "I "UO ...... IlL , 
'C .. TIl INan, •• , ilL , 
• C DID INa •• , ' •• 'Iv IlL 1.lv/I& • 

.. C IIECT. lN16II'" IlL I a., , 
,C III'T. 1"'616 ,-. 51L 3 , .. , " I I 
" LED. 1-. la' liED 1e0"'C II~.II , I ., 010 IN'II& at~ .. n .. \1M I.,., , 

I" I' a .. 26 !\lOT COU"LED IIOLaTON 

:1 't IC ,nc Ue VDL TaGE IIUULAfDII 

'c IC uU'oo-1Z JU, -.£5 , 'II. Til 

.. c IC UUIO··n UTe ·Of , "'L TIl 
:\ 'c IC uAT.o>-! JU' .. Eli • ·'L~" 

'c !.DUCTD_ 

:1 " INDUCTOII 

lOt CAl' ALU" ELECT Joou, 25~v I" 
: I I 'C CaP '10 .'L .J3U' 10' 100YOC, 

---
'KD .'L 0.0022.'0 

'KD CrR .Iur 20' UVDC. : ,: 

tLtC I'ou' -10-100' "VDci': 

'IC CE •• 00IlV, i •• 100UVI,II' 

AL ELLC I.DU' ". I' \' 

ELtCT Ilur -10-100' ,0VDcl,: : , 
'C! C" CER '-I .0IU' -.~.'O' nv i,: 
,ci CA' '"0 TA~T IIU' 20' J5VDe· I'; 
'C, CA' AL tLteT UUO U' 12v I .. i 

, I : "I CA' HC "NT 1.lu, lOP JlVOCII"1 

'CIItH HC eo •• "DO 0". 5' I. I" 
'c IItS 'ID •• Z.~ ~M 10' 5.ATT i., 
,e, liES ~KO •• 6uo D"" I~' '.UT ,! 
'cl liES tAIII tD~' 1/2. 1.3 D""5 ,1 

i'CI liES 'xc •• el 0"- lOP 5 •• T' ,i 
\pei.u '"0 CD'" Iho 0" •• ' II •• , i 
I 'CI"tS ~ID CD., .hG D" ., I,..!, 

I"I"E' ,IC CO,,, .TO n ... S, II •• l' 
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& APply label to cable per CIC drawing &2],'1],OIol.."ethod ... "ark as shown. 

APL 1.1~O&~~7 

...... l •• O It£V • 11 

7-44 

3~8MM ! cS- MM r-t----------...,I4-.-5 : 1.-'-'.0=-=:--:-: ____ ----.1 

TWISTED 
PAI~ 

I DETACHED LISTS 

PIN 1. REF 
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_ .... - ... _ .. 
BUILD AAC 10. ASSEMIL Y PARTS LIST I .... 21-19 I 1 I un.-51 .... --- 'co - -. - •• ....... PANI ..... -, .... MlUft 

'IU I .... n ...... .,' J .. 1 A I AlillI" ASST OV[RYOL TAG[ 1 .. A" 116-1?_? I fC11 ~B I II"'~'-'" -10-- u .... - co .......... ./. .... - . ... ICO. _ .• leO. _. om 

"" ... , . ., , 
101 " .. 5190600z1- 1 PC CONN, • SKT PLUi fl. 1 "'LON P , 
IOZ n 51ft'l0';_ Z PC CONT, SKT ZO-I •• ' .ll0lT STA P 

.n 11 9S6UZll!. Z PC LUG. a-CONN ZZ-I'A~' fl' 5 P 
,o~ It lSoe:uOZ: 5 ~ fT ~IA l"A STAD AED lIlY Ul PVC ~ 

ODS 01 94211.09: Z 1 PC ITRAP. CIL TIE 'YP S TO Sit , 
I 

.'.5 TOTAL LINES I 
I 
I 
I 

: 
I 

: , 
: 
I 

: , , , , , , , , , 
, , , , 
, 
1 , 
, , , , , , , 

, , 
, , , , , , 
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: :_N ill GLASER le- , 'I, , TITLE P"EFIX , ~OCUMENT NO. 

'"A 'H<O or.; .. CA8LE •• ISPLAY LOGIC A "),11011033 , ~N" ~.....,c:L_ 

~.c Ul't"4. ·U.9 'lin USED ON ~A I ,,'PI L.n.~ -C-1I CODE 'DENT SHEET 

loS'I20 Hlllo"A U .. 3lo2110 lo of 3 

SHEET REVISION STATUS REVISION RECORD 

3 2 lo REV !CO DESCRIPTION 0." DATE A" 

..,. , .... ", 5,.1.-SZ Released Clas~~ " 
1/,,,, lB' 

" 01 01 01 5048"- P.L.. CHG WJf> rHo" p£~ ., ..... 
0%- dL b'l. 01.. 50600 'itU,~,b ~tl 6c.o "'J~ 1-s-71 ~ - --- - -
O'Z 03 03 03 SObS'S A.DD FIN IS I.l~_~ Soil· ~-II-n f/f{ 

A A A A 12759-52 1ZS~.EUU;.P c~.ss Jot( / Yz~. ~ 

NOTES, 
~ APply label to cable per C'C drawing 62.'.0 .... "ethod 10. "ark as shown. 

~ Two cavities at 

.... )1.0"1:" .• '71 

each end are not counted or used. For mating only. 

MARl< PI N I 
OF BPZ 

I APL ... ~ollon 

I DETACHED LISTS 

DOCUMENT NO . 

... ~ollon 

I 

I 
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• 
I ::~~:.N' IIMEET 3 

I I DOCUMENT NO 

WI. 101'lDID33 rEV 
CDNDuCTDII FIND GAUGE CDLDII LENGTH .. eelSs .. eeess 

fDENT. ND (REF.) (REF.) '''''''011 ORIGIN 
'OND NO DESTIN"T,ON .I .... RKS 

'''DNO. 

1 lD 11 i! ... 10 Pl 7 P3 1 7 .55\1 

i! lD 11 i! ... 10 Pl 1 P3 i! 7 GItOUNP 

3 1 i!1I D 10 Pl 1 BPi! 3 ll. GItOUNI "\ 
'I i! i!1I i! 10 Pl I. BPi! 'I 11 LINE SYNC J .. 
5 i! i!'I i! Ii! Pl i!. 11 3 HIGH SUE BItIGHTNESS 

I. i! i!'I i! Ii! Pl 3 Rl 1 LOlli SUE BRIGHTNESS 

7 1 i!'I 0 Iii Pl 'I III i! WIPEIt lI'UIiHTNESS 

II 2 24 i! )0 Pl 5 BPi! 1 11 .5\1 

'I 2 i!1I i! 11;1 Pl 1 BPi! i! 11 \lUEO l 
lO 1 24 0 )0 1'1 loO BPi! 1 ll. GItOUNI 

J ... 
n lo i!1I 0 )D ---"l loO BPi! 5 llo GItOUNI 1 
li! i! i!4 i! 

10 
1'1 'I BPi! .. llo FIELD SYNC J ,.' 

... iu •••. "" ",INTED IN u.s.a. 

ASSEM8L Y PARTS LIST 
_ .... ..... ... ~IIO. 

BUILD 'RC 1"4 r .. -21-Tt T 1 I I Il .. -II I 
~~. A' .... ' ...... Ie. •.. -. .- - ... tu. "." .. un -..... ... .... 

,Un I ......... ' ,1 a I A I .a.J' .. !ICY, DieD' ,y nft.,. I a • '" ., ..... , I w,. .. , ,,6_81_" • 
, , ... _0 1.1 • ,., "'*-. <> au.tmn' O'M 'AI'I' .1CWI'IOtI -... ICO. 110 .• KO.IIO. OUT "0 ... .. OUT , 

001 III 245 .. 30111 4 300 ,~ WIR 24G' STRD ILK 300Y UL PVC W , 
0112 11 24541303:1 1 FT .IR 24G' STRO REO 300Y UL PVC W 

803 tl 245I1Zl3';0 I~ PC SLEEVE. 11/8LS INS CLR lOlA UL I 

to4 fl 38985301:8 I PC CONN. 10 PIN pW8 MT& IOLD I' 

lOS tl 111832980:. I PC KEY POAR IZ I NG I' 

8"1 111 Slft'OOO!. I PC CONN. 2 SKT PLUG FI& 1 NYLON I' , I , 
OOTI 01 11198U01: i! 2 Pt CONTi SKT 20-14&' .2001 T STR I' 

I I 

, 

I I 809 11 5191111011 2 I Pt RES VAR tOMP 108K ./0 SWITCM I' 
, 

I 

010 01 15003302: 5 2· TOO FT WIA 18&A STAD RED 300Y UL PV~ • 

\ 

I 

III tl 942411602: 1 1 PC CONT. SKT 22-2'IA T ./F ITRlp I' 

012 n 94361101: 9 I PC COHN HSG. 14 CAY 2R.1SKT ILK I' , I 

lUI 81 942114 .. : I U Pt STRAP. C8L TIE TVP I TO 11/1 I 

014 III 94211409:2 I PC STRAP. elL TIE !Vp I TO III I 

OIS 01 S18T0331j' I PC PLUG. pLZG "YLON 10/STRIp I' 

0014 TOTAL LINES 
, , 
, 
, 

, 
, , 
, 
, , 
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0 __ 

W GUSER 12-7 I~I ',1· 1 TrT!..! 

C:"",(:;'o Ii!'T,..."....,. 
E'- ~,;.;;; • .b.. 

.... !# CABLE ASSV- LOGIC SIGNALS 
.OHIX I OOCUMENT NO 

A "1~OI!025 I"A " ",Fe. 
, '.Y.U/1J... .:-:;( FIRST USED ON 

"PPC! . n if-.&- ' ... ,.7.1 COOE IDENT 
15'120 fC&1IoA 

SHEET REVISION STATUS 

2 1 OEV 

.-- ,... ...-
01 01 01 

A A A 

I 

NOTES, 

& Mark with CDC part number per CDC Spec 10],2150&. 

..... J •• -"tl "71 

7-48 

I 
I I 

lJ 

SHEET 

ECO 

15'DQ?Z.-Sl 
So<:.ob 
1&'7~if-.5Z 

2 

NHA I SHEET 
1510312&0 ], of 2 

REVISION RECORD 

DESCRIPTION DRFT DATE ••• 
~eleased Class ~ - 'I3/Jf EH 
~1:.\J1C;~b i>e.~ E.tQ ~J~ -(IS-h, ~ 
7!!4Z.GAS6D CLI'ISS ~. / 1%7hJ, ~ ----" ----

I APL 101~0&025 

I DETACHED LISTS 

ARROWS DESIGNATE 
PIN 1 

82100083 



eUIL.o 'IIC U4 ASSEMIL Y PARTS LIST lh,;:;"_;:;-_~~,::::,,. =+1:E~~PI-!;=~,.,-:;, •• ;::J 
" ...... " _ ... _ .... 

".0 I • I , I C'~E '11ft I.0.SC DC ,uuoa4'.1 I. Ill. ...... " 
.~ .. " .... _. • 
III oi lilTonT!' 

tI' 11 llnnn:1 
U. U IS'''4.,:1 

I 

• n .i ", ... ,,;. ... OS ••• n :!;m:::~ 
tI' 11 "'''4,,:. 

I 

••• 11 "'''4''!' 
I 
I 

, 
I 
I 

I 
I I 

, 
: 

I 
I 

, 

I 
I 

I 
, 
I , 

, 

I 

, 

82100083 D 

-- _.. ... _. --.... ... _. _ ... 
• ~ ~UI. 1'1.11 '''I.ON lt/lTlIl' 

1. 1.0 'T WIll I •• ' ITIIO liED I.OV UL 'VC • 
16 100 'T WIll I •• , ITIID liED 10'v UL .wc • 

t. .c CONT. I«T 1 ... ". I ." ITII' • 
• .C c:OtIN!C;TOII NOUU... • 
I .c: C:OIIN ..... t. I"T ttllTe"~" , 

1 'C I'll". cal. TIl TT' I TO II. • 

I ~ ITII". cal. TIl ~" 1 TO ''', •• 

•• i, TOT4I. "INrI 

In" 

i 

IITOO 
! 
IT .. ' I ""I 
I 

I "'. i 
I"" I 
I I I 

I I 
I : 
I : i 
Ii: 
I i 
I 

I 
I 

I 
i 

I I 

I 

! 
i 
I 

I 

I 
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I .... LA: ~TI'Lr 1"''''1 """ ..... T "0. \""~ ;j;; 
eMILE ,SSY- » e "~R , .. -.-~ 

I ... ~ -- !~ 1 ..... "' •• DOl 
III' T "'IIT 

~1~~'" '(11'" u .. ni!ID 1 of i! 

.. EEl REVISION STA'IUS .EVISION .ECOIIO 

Ii! 1 I .. • leo w .. ' 10 ... OAT. • •• 
I ... I ... I ... 1,;'_.0 1 •• l ... .cI el ... lf5 ... ~ [1'J 
101 101 101 [S05'9Z IADO uart Z ~ "/Nt. t.a:~ liM 

101- IOz. loa i5OI.7Z. I AIIO ~ J ~ p( otG.'~ ~ -- .... 
ICi [OJ IO! 1a>101 IAI)O F/1<I7 ~~~ ~~ 
IA IA- IA l/z7~ • .$l 1 ...... ,_A_ft ~~ if' / ~h, [:Ul 

IB 18 19 1\~1DO I~e~'t~,-",' ~,- I,~ 111>1.'1'1 !~ 

I 
I NO. tn, 
~ Apply lebel to cebl. ~ ele drawing li!l'lD"l.".~hod ".ft.~ •• ~. 
~ l1ip'tng to ... PDt"~ to potM. I AJlL "'I.ioIlADl!~-

_, ~t.' ~ .. ,.! f .. ·;.' i iC ... M~t,'V'·S) w1'th . . "OL.!'1v, ..... ;: ... "': .. ;J~'';''. I DEl ACHED L.ISTS 

...... i! 

PIN I~ 

PIN 1 PINt: 

..... ---13.00:tOS--... 
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ASSEMBL Y PARTS LIST 
_ .... - .... _110 

BUILD 'RC 10 • I "-18-19 I 1 I 1271.-11 .... ...... "_.10 -. -. - . - ... - • ,,"'" 1M" ........ --.... I " •• ft", ' ftl -'.J • I ~., w ••• w. ,n ... ~ n~ I a R I .~., , .. .. 
'iH-1IG LI ........... co ......... . /. --- -... ItO. _ .• 

teo .•. OUt I/O ... --, , .. ~ II I1I1Dll':' 2 PC PLUI, PLZ& NYLON 10lSTRIP P , 
.. 2 01 l"tUlOl:I 16 I .. '! WIR II.' ITRD RED JOIV UL PVC W 

103 II .41.1 .. ,1· 16 PC CONT, SKT 11-201' 2 .,f STIIIP P , ... Il Itt20.'51 5 • PC CONNECTOR HOUSINI P , 
.. I Il '''''.0':2 1 PC ITRAP, CML TIE !'P I TO II. I , .. , 11 •• 2".01: • 2 PC STR'P, CIL TIE T'P 1 TO I-J/. • , .. , II •• 150711' , In OZ SE'L, E'ST~'N CLR ctlO1 I 

tOO, TOTAL LINES 
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~~M~ 'R BIIiI rLE .00Ft. I DOCU .. EN" NO I"A ~' CABLE ASSY-VIDEO OUTPUT A 1.1.406444 

~ ·d.., ~ 
NHA I 

,0<' ~ ;f,~ :~7.n1 ~'N2'8ENT .. cnbA 
SHEET 

],51.31.260 1. of 2 

SHEET REVISION STATUS REVISION RECORD 

2 1. REV ECO DESC",PT,DN D"FT DATE APP 

'" , 
'" ~_&·Sz. Re leased Class .1J ,. ~~ .:MJ 

01 10 1 01 504810 P L c.PlG,. ~~ ,n~_" "'I 
0'4 10'2. 0'2 1'50(,0& ~~\lI!>El) 'PSR !Co ~ 4-~-1" ~ 
A fA A 1/i!.7' M<.IJ~" C.&.A.:iS;'· / !61", ~ _._ _~_.. 0,_. _ .. 

NOTES, 

~ APply label to cable per CDC drawing 621.~lObl,Method b. Mark as shown. 

" 
''-I.O''tEV.I." 

I. 'I I 
SHEET 2 

7-52 

r APl -"\406444 

I 

DOCUMENT NO 

DET ACHED LISTS 

"EV 

A 

PIN '( (SHIELD) 

PI N II Clt./'1tR ) 
\(oND. 

82100083 



8IJI~D ARC 104 .. , AI .... 'f~ • 'co . , -. .... I .. .•. 'J ... J A I 
,~ .. U . PIUt_. CO ........... 

.01 01 S1906Z07 9 Z 

.ez II 5'906UOO II I 

.OJ .1 5\519702 l 1 

••• 01 111>49.0ii l 1 1 •• 

.05 01 94271409 Z 1 

82100083 

ASSEMBL Y PARTS LIST 
.~ .. ItAnn 

",, r ucw_u,nr" ,,"YDooY I A a, 
V, • ..... ~ "" ... 
PC CONT, SKT Z4-18GA .1001 T STR P 

PC CONN, 2 SKT P~UG FIG I NY~ON P 

PC COfoIH RECPT Cou I PIN P 

FT CAlLE R.F. 1 COND COAl ITao • 
PC STRAP, CilL TIE TYP 5 TO 5/8 I 

0005 TOTAL LJoiES 

-.... -I 06-28-79 I 1 I 
AAnn .. " IllIG."". 

I " .... 
':0.110, • ItO. 110. OVT 

... _-
1275.-51 i ..... " ., _4 ./. -- --

, 

7-53 

b 





. ' 

WIRE LISTS 8 

Thi~. section title page is included to maintain format com
patibility with other existing manuals • 
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FEDERAL COMMUNICATIONS COMMISSION REGULATIONS A 

CAUTION 

Important Instructions 

The Information Systems Terminal II (1ST-II) 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: 

• The FCC rules require that all direct connection to 
the telephone lines must be made through standard 
plugs and jacks as supplied with 1ST-II terminals 
equipped with internal modems. No connection can be 
made to party lines or coin lines. Prior to con
necting 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 
l4-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 (connec
tor) required for the device. Recently installed 
telephones are provided with the required jack. 

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

• All repairs must be accomplish as described in the 
1ST-II Hardware Maintenance Manual. 

• If it appears that the terminal is malfunctioning, 
it should be disconnected from the telephone line 
until it can be determined if the equipment or the 
te~ephone line is the source of the trouble. If the 
equipment needs repair, it should not be reconnected 
until such repairs are made. 

82100083 D A-l • 



• 

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

• The telephone company may make changes in its commu
nication facilities, equipment, operations, or pro
cedures, where such action is reasonably required in 
the operation of its business and is not inconsis
tent with the Rules and Regulations of the FCC. If 
such changes can be reasonably expected to render 
any customer's terminal equipment incompatible with 
the telephone company communications facilities, or 
require modification or alteration of such terminal 
equipment, 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 Con
trol 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. Ter
minals must be maintained by Control Data maintenance 
personnel. 

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

A-2 82100083 D 
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