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INTRODUCTION 

CYBER 170 Display Subsystem 
Introduction 

This course is based on the CC545-C/D/E/F CYBER 170 Display Station, 
the CC545 G/H CYBER 170 Display Station, and the Display Station 
Controller (DSC) associated with the CYBER 170 Models 720 through 
760. The course uses the CDC CYBER 170 Display Station manual 
(publication number GF62952600), revision level S for CC545 C, D, E 
and F, CDC CYBER 170 Display Station manual, publication number 
62940018, revision A, for CC545 G/H models, and the DSC portions of 
the PPS CYBER 170 Models 720 through 760 manual (publication number 
GF60456120), revision level AE. Always use your site manuals as 
reference for the equipment you are maintaining. Previous display 
console maintenance experience is not necessary but you should be 
familiar with the theory of operation of a cathode-ray tube (CRT). 

This course provides overall concepts of the CYBER 170 Display 
Subsystem. You will learn the location and purpose of major display 
subsystem components. You will learn how the logic of the console 
and controller is organized through a primary block diagram, 
detailed-pak diagrams, and pak logic diagrams. 

The PLM course includes an individualized, self-study package that 
allows you to learn at your own pace and a laboratory module that 
requires an instructor and lab equipment. The lessons use 
microfiche, reading assignments, and review exercises to provide you 
with an effective learning experience. Allow approximately 4 hours 
f6r the laboratory module. Contact your course administrator to 
schedule the lab. 

Before you begin the course, check this course package to make sure 
it contains the following items. 

o Student manual containing module 1 through 4 and appendixes 
A through c. 

o Training microfiche titled Display Station Controller. 

o CDC CYBER 170 Display Station manual, microfiche 
publication number GF62952600, revision level S, numbers 
124 through 132. 

o CDC CYBER 170 Display Station, Hardware Reference/CE manual 
62940018 Rev. A. 

If this is your first experience with PLATO-Assisted Learning, read 
appendix A, Using Individualized Instruction, before you sign on to 
the terminal. This appendix explains the basic philosophy and 
organization of self-study courses. Appendix B explains the correct 
procedure for signing on to the PLATO terminal. Appendix C 
describes the use of microfiche. 

Begin course by reading module 1. 
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MODULE 1 

CYBER 170 Display Subsystem 
Module 1 

CYBER 170 DISPLAY CONTROLLER 

This module introduces the major elements and theory of the CYBER 
170 Display Controller. You will learn the elements and theory 
through block and logic diagram analysis. 

PRETEST 

To start this module, sign on to the PLATO terminal and read the 
objectives. If you feel you are able to satisfy one or more of these 
objectives, take the module test. After evaluating the results of 
the test, PLM will assign the learning activities you should study 
next. If, however, you do not wish to take the test first, ask for 
an assignment. 

LEARNING ACTIVITIES 

In the Assigned column below, place a check mark by each activity 
assigned to you by PLM. Then proceed through your, assigned 
activities. Put a check in the Completed column as you complete each 
assigned activity. You may choose to do all of these activities or 
do some activities more than once. 

Assigned Completed Activity Description 

1-A Text Reading: Introduction to 1-3 
the Display Subsystem. This 
activity describes the basic 
theory and components of the 
CYBER 170 display subsystem. 

1-B Reference Reading: Introduc- 1-12 
tion to the Display Station 
Controller. This activity 
describes the basic operation 
of the display station con-
troller (DSC) • 

1-C Exercise: Introduction Review. 1-13 
This activity reinforces what 
you learned in learning ac­
tivities 1-A and 1-B. 
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CYBER 170 Display Subsystem 
Module} 

Assigned Completed Activity Description 

1-D Text Reading: DSC Primary 1-17 
Block Diagram. This activity 
describes the theory and com­
ponents of the DSC primary 
blo·ck diagram._ 

1-E Exercise: DSC Primary Block 1-21 
Diagram Review. This activity 
reinforces what you learned in 
learning activity 1-D. 

1-F Text Reading: DSC Detailed-Pak 1-25 
Diagrams. This activity de-
scribes the functional areas 
of the three DSC detailed-pak 
diagrams. 

1-G Exercises: DSC Detailed-Pak 1-31 
Diagrams Review. This activity 
reinforces what you learned in 
learning activity 1-F. 

1-H Text Reading: DSC Logic 1-36 
Diagrams. This activity de-
scribes the pak logic diagrams 
of the DSC. 

1-I Exercise: DSC Logic Diagrams 1-40 
Review. This activity rein-
force~ what you learned in 
learning activity 1-H. 
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LEARNING ACTIVITY 1-A. TEXT READING: 
INTRODUCTION TO THE DISPLAY SUBSYSTEM 

CYBER 170 Display Subsystem 
Learning Activity 1-A 

This activity describes the basic theory and components of the CYBER 
170 display subsystem. 

OBJECTIVE 

o You will be able to identify the major CYBER 170 display 
subsystem components and describe the function of each. 

The CYBER 170 display console (equipment number CC545) is used for 
visual monitoring and manual control of computer operations. The 
display console receives symbol and position information from the 
display station controller (DSC) and displays it on the console 
cathode ray tub (CRT) . The display console also contains an alpha­
numeric keyboard, which enables an operator to send data through the 
controller to the computer. Figure 1-1 shows the CYBER 170 Display 
Station. 

It should be noted that the display station controller described in 
this manual is representative of several types (CYBER 170 Models A, 
Band C; CYBER 170 Models 720/730; and CYBER 180). The module types 
and locations may differ, but the logic should be functionally the 
same or equivalent. 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

"" ',/ ,,' 

Figure 1-1. 
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Display Station 

The display consoles used on the 6000 and CYBER 70 systems have two 
CRTs, left and right screens. The display console usually receives 
unrelated display data for each screen. The CYBER 170 Display 
Console has one CRT, but the display data is sent for two CRTs, so 
the screen is divided into a left and right half. A switch allows 
the operator to control whether the left, right, or both displays 
are visible on the CRT screen. 

An electron beam in the CRT produces a visible display when it 
strikes the phosphor-coated CRT screen, causing the portion of the 
phosphor to glow briefly. Normally the glow fades within a fraction 
of a second, too soon for the human eye to perceive and identify the 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

image. The display image must be redrawn continuously at a rate 
which makes the display appear steady and of uniform intensity to 
the observer. This is called refreshing the display. 

Positioning of the electron beam on the face of the CRT is referred 
to as beam deflection. The horizontal (left/right) beam deflection 
information is called the X coordinate address. The vertical 
(up/down) beam deflection information is called the Y coordinate· 
address. The display console converts the X and Y coordinate address 
into an analog voltage to control the electron beam position on the 
face of the CRT. This analog voltage is applied to deflection coils 
or yokes on the CRT. These X and Y coordinate addresses comprise a 
square grid of possible beam positions. This display area on the CRT 
screen is called a raster. There are adjustments to control the 
size, shape, and intensity of the raster. 

After the beam is positioned at the desired area of the CRT screen, 
small analog voltages are generated to deflect the beam enough to 
draw or paint the symbol (characters, letters, numbers, and so 
forth). This is also called push-pull symbol deflection. The turning 
on of the CRT electron beam to paint the symbol is called 
unblanking. Turning off the beam is referred to as blanking. To 
ensure a good quality display, symbol size and shape adjustments and 
checks must periodically be performed. 

The CRT portion of the display console uses high voltages. For 
example, the high voltage supply, which supplies the accelerating 
voltage for the CRT, generates +20 kilovolts. It is important to use 
caution when making voltage adjustments on the display console 
because of the lethally high voltages. 

Blowers provide enough air flow to cool the logic and power 
supplies. It is an important maintenance task to clean the air 
filters and ensure proper air flow from the blowers. 

The alphanumeric keyboard provides the operator with data entry 
capability. Depression of each key generates a unique code to the 
DSC. 

The DSC is an integral part of the standard peripheral processor 
subsystem (PPS) chassis. It can control one CCS45 display console. 
Earlier versions of the controller could control two CC545 display 
consoles. In the PPS chassis, the DSC is hardwired to I/O channel 10 
(octal) • 

Figure 1-2 shows the PPS/DSC interface signals. 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

CHANNEL10 

1 MHZ CLOCK 

MASTER CLEAR 

FUNCTION 

ACTIVE 

INACTIVE 

DATA 

PPS PARITY 

FULL 

EMPTY 

INACTIVE -
DATA --~ 
PARITY --~ 
FULL 

EMPTY --
ACTIVE 

~ 

--.. 

~ 

..... 
~ 

--"' 
~ 

-@)-. DISPLAY 
CONTROLLER 

..... (DSC) 

-@--

Figure 1-2. PPS/DSC Interface Diagram 

The purpose of each PPS/controller signal is as follows: 

• Full signal. This signal indicates to the receiver that the 
word formed by the 12 data signals can be accepted. 

• Empty signal. This signal indicates to the transmitter that 
the receiver has accepted the word accompanying the last 
Full signal. 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

• Inactive signal. The controller replies to a Function 
signal (and its associated function code) with an Inactive 
signal. An Inactive signal may also be used by either the 
PPS or the controller to terminate communication. 

• Data 0-11 signals. These 12 signals carry data, function, 
and keyboard codes between the PPS and the controller. 

• Active signal. The PPS sends this signal to initiate or 
resume communication with the controller for a data 
transfer operation. 

• Function signal. This signal identifies the accompanying 12 
data signals as a function code. 

• Master Clear signal. The PPS sends this signal to clear the 
controller as part of a computer system deadstart. 

• Parity signal. This signal provides odd parity for the 12 
data signals it accompanies. 

• 1 megahertz clock. The controller uses this signal to 
generate timing signals. 

The DSC generate graphical (Dot mode) or alphanumeric (Character 
mode) displays. The alphanumeric characters can be displayed in one 
of three sizes (small~ medium, or large) • A single function word is 
transmitted to select the presentation, mode, and character size. 
Figure 1-3 ~llustrates the function word. 

0 = CHARACTER MODE 
1 =DOT MODE 

0 =LEFT PRESENTATION 2 =KEYBOARD INPUT 
1 =RIGHT PRESENTATION 

0 = SMALL CHARACTERS 
7 =EQUIPMENT DOUBLE 1 = MEDIUM CHARACTERS 

SELECT DISPLAY 2 = LARGE CHARACTERS 
I 

11 9 8 7 6 5 3 2 0 

I I I I I I 
Figure 1-3. Function Word 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

The upper three bits specify the DSC (and must always be 7 octal). 
The next three bits specify if the display is to be on the left 
side, right side, or both sides of the display console CRT. The next 
three bits specify either the display mode (Character or Dot) or 
keyboard input. 

The lower three bits of the function word specify the size of the 
alphanumeric character. In Character mode, large, medium, and small 
characters are provided. Large characters are arranged 16 characters 
per line. Medium characters are arranged 32 characters per line. 
Small characters are arranged 64 characters per line. 

A function code of 7020 octal requests data from the keyboard of the 
CC545. The code prepares the display controller for an input 
operation. The PPS activates the input channel and receives one 
character from the keyboard of the CC545 through the DSC. The 
keyboard character enters the PPS on channel 10 as the lower six 
bits of the data word. The upper bits are clear. 

The PPS must supply the X and Y coordinate and the character to be 
displayed. The PPS does this by outputting data words. When the 
upper three bits are a 6 or 7 octal, a X or Y coordinate address is 
specified in the lower nine bits. Figure 1-4 illustrates the X/Y 
coordinate data word. 

11 

6=X 
7=Y 

9 8 

COORDINATE 
ADDRESS 

NOTE: 
IN DOT MODE, EACH Y CORDINATE TRANSMITTED FORCES 
A DOT DISPLAY 

Figure 1-4. Coordinate Data word 

0 

The alphanumeric characters are specified two to a data word. The 
character codes are 00 through 57, so no character data word starts 
with a 6 or 7. Figure 1-5 illustrates the character data word. 
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FIRST 
CHARACTER 

11 6 5 

I 
- .. . . 

Figure 1-5. Character 

CYBER 170 Display Subsystem 
Learning Activity 1-A 

SECOND 
CHARACTER 

0 

I 
Data word 

A new coordinate data word must be sent to start each line. 
Character sizes can be mixed by sending a new function word and 
coordinate word for each size change. Spacing on a line can be 
varied by sending a coordinate word for the character which is to be 
spaced differently. 

In Dot mode, display dots are positioned by the X and Y coordinates. 
The X coordinates position the data horizontally. The Y coordinates 
position the data vertically and unblank the CRT for each dot. 
Horizontal lines are formed by a series of X and -y coordinates. 
Vertical lines are formed by a single X coordinate and a series of Y 
coordinates. 

The display information is sent from the DSC to the CC545. Figure 
1-6 shows the DSC/CC545 interface signals. 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

X COORDINATE 

Y COORDINATE 

SCREEN SELECT 

UNBLANK LEFT SCREEN 

UNBLANK RIGHT SCREEN 

CHARACTER SIZE SMALL 

DISPLAY CHARACTER SIZE MEDIUM 
CONTROLLER 
(DSC) ASTIGMATISM 

XANALOG 

YANALOG 

KEYBOARD CODE 

KEYBOARD KEY UP 

KEYBOARD DOWN 

CYBER 
170 
DISPLAY 
STATION 
(CC545) 

Figure 1-6. DSC/CC545 Interface Diagram 

The purpose of each DSC/CC545 signal is as follows: 

• X Coordinate. Digital horizontal beam positioning 
information to the CC545. 

• Y Coordinate. Digital vertical beam positioning information 
to the CC545. 

• Screen Select. Selects right or left display when both the 
left and right displays are seen on the CRT. 

• Unblank Left/Right screen. Turns on the CRT beam. 

• Character Size Small/Medium. Specifies the alphanumeric 
character size to be displayed in character mode. The 
absence of small or medium specifies large size. 

• Astigmatism. Not used by the CC545-C/D/E/F. 

• X/Y Analog. Paints the alphanumeric characters on the CRT. 
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CYBER 170 Display Subsystem 
Learning Activity 1-A 

o Keyboard Code. The character code that is sent to the DSC. 

o Keyboard Key Up. Specifies to the DSC that no keyboard 
keys are depressed. 

o Keyboard Key Down. Denotes a keyboard key has been 
depressed to the DSC. 

This activity has described the basis theory and components of the 
CYBER 170 Display Subsystem. 

You have now completed learning activity 1-A. 
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CYBER 170 Display Subsystem 
Learning Activity 1-B 

LEARNING ACTIVITY 1-B. REFERENCE READING: 
INTRODUCTION TO THE DISPLAY STATION CONTROLLER 

This activity describes the basic operation of the DSC. 

OBJECTIVE 

o You will be able to identify the major CYBER 170 Display 
Subsystem components and describe the function of each. 

Place the Display Station Controller Training Microfiche in your 
microfiche reader. Read the information at grid coordinates Bl 
through BS. 

STUDENT NOTES 
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CYBER 170 Display Subsystem 
Learning Activity 1-C 

LEARNING ACTIVITY 1-C. EXERCISE: 
INTRODUCTION REVIEW 

This activity reinforces what you learned in learning activities 1-A 
and 1-B. 

OBJECTIVE 

o You will be able to identify the major CYBER 170 display 
subsystem components and describe the function of each. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. The equipment number for the CYBER 170 Display Station is 
c c'. '~ (I<,· 

2. 

3. 

4. 

5. 

6. 
/ 

7. 

8. 

The CYBER 170 Display Station contains 
CRT (s) • 

/ 

The j.)··1:, , .. , . f, . j! (horizontal/vertical) beam 
deflection i~formation is called the X coordinate address • 

. , .!". 
The display area on the CRT screen is called a ( \.11-~ .• tuJ 

TY,ir.z;1ing\ of,f the CRT electron beam is called 
/\>\ ,"' ,' >: , ,· ..: (blanking/unblanking) • 

111, 

Depression of a key on the_.,, CYBER 170 Display Station 
keyboard generates a ··· · -bit code to 
the DSC. 

The ,p"···1 /1r·_'J· signal identifies the 12 
data ~ig~n ls from the PPS as a function code. 

The -="v.J.~J signal indicates the 12 
data sig,als from the PPS can be accepted as a coordinate 
or characte~. data word. 

9. The 1.,.,. ·:/\. ,,\ ' • signal is sent to the 
controller from the PPS before a data transfer operation 
begins. 
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CYBER 170 Display Subsystem 
Learning Activity 1-C 

10. 

11. 

An octal function code of 7010 indicates 
mode, display on the 1J : . . , .. · ---------------------
An octal function code of 
keyboard input. 

,·· 
\, ~' specifies 

12. An octal data word of 7000 specifies 

13. < To display a character of Pa character code of ___ 1·_._.1_(_.J ____ _ 
must be specified. 

14. An octal data word of 0727 specifies -----------------------
( . . . 

' ,. J I 

15. 

16. 

17. 

18. 

"' '\ ;-('.""" When the X coordinate = 000, the ·-;.o __ ,, ·" 
(left/right) side of the display _a_r_e_a __ i_s __ s_p_e_c_i~f~i-e~d~.-------

When the Y coordinate = / -) -·j 
top of the CRT display area is specified. 

~-,,/ 
In Dot mode, the /. . _ 
positions the dot :- \t ·. ,, ....... ,>1 ·'.\,,\ 
unblanks the CRT for each dot. \. 

The display area is divided into 
addressable horizontal dot positions. 

·' < • 
,•' 

, the 

coordinate 
and 

19. Instructions that specify beam movements for specific 
characters are stored in · .·, (' in 
the DSC. ~ \ 

20. 
('"' 

There can be a maximum of ~ .L-~. medium-sized __ ..,,...... __ __. _________ __ 
characters displayed in one line. 
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CYBER 170 Display Subsystem 
Learning Activity 1-C 

The answers to this learning activity are on the following page. 
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CYBER 170 Display Subsystem 
Learning Activity 1-C 

ANSWERS FOR LEARNING ACTIVITY 1-C 

1. CC545 

2. TWO 

3. horizontal 

4. raster 

5. blanking 

6. 6 

7. Function 

8. Full 

9. Active 

10. Dot, left 

11. 7020 

12. Y coordinate zero 

13. 20 

14. first character = G, second character = W 

15. left 

16. 777 

17. Y, vertically 

18. 512 

19. preprogrammed read-only memories 

20. 32 

1-16 



LEARNING ACTIVITY 1-D. TEXT READING: 
DSC PRIMARY BLOCK DIAGRAM 

CYBER 170 Display Subsystem 
Learning Activity 1-D 

This activity describes the theory and components of the DSC primary 
block diagram. 

OBJECTIVE 

o You will be able to identify the display controller primary 
block diagram components and describe the function of each. 

Place the display station controller training microfiche in your 
microfiche reader. Go to grid coordinate Cl/C2. The diagram is 
titled, Primary Block Diagram, Display Station Controller, DSC 1.0, 
in the lower right corner below the Cl/C2 index grid coordinate 
label. NOTE: The DSC 1.0 Block Diagram is also on the next two 
pages of this manual. You may use it for note taking and reference. 

Locate the block labeled Channel Data Receiver Register in the upper 
left corner of the block diagram. The block is also labeled DSC 3.1, 
and (AP). The DSC 3.1 tells you the block is shown in more detail 
in detailed-pak diagram 3.1. The (AP) indicates the Channel Data 
Receiver Register is on an AP type of pak (logic module). You will 
study the detailed-pak diagrams and logic diagram in later learning 
activities. Other blocks on the primary block are labeled similarly. 

Along the left side of the block diagrams are two inputs labeled 
Chan. One goes into the Channel Data Receivier Register, the other 
goes into the Channel Control Receiver Register. The top line out 
of the Channel Data Receiver Register is labeled Chan 10( 8 ) Out, 
(the DSC is always on channel 10(8)), data bits 0 through 11. The 
12 on the line indicates the 12 cits (0 through 11). The 12 data 
bits may be a function word indicating left or right screen, 
character on Dot mode, and so forth. The 12 data bits could also be 
a data word specifying X or Y coordinates or character ?odes. 

The other Chan line, to the Channel Control Receiver Register, is 
labeled Chan 10(8) Fctn, Active, Deactive, and Full to indicate 
the four interface signals into that receiver pak. 

These are the two input lines on the primary block diagram from PPS 
channel 10 to the DSC. 

The other input line to the DSC, shown in the lower left of the block 
diagram, is from the CC545 display station keyboard. The eight 
signals are the 6-bit Keyboard Character Code and the Key Up, Key 
Down signal. The signals go through the TTL/EC~ Level Converter on 
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the (DR) pack, to the Keyboard Register and Parity Generator (DB) 
pak. The keyboard information will be passed to the Channel Data 
Transmitter Register (AP) pak if the previous function was a 
keyboard select. Keyboard Select is the left top input to the 
Keyboard Register and Parity Generator from the Function Decoder 
(DD) pak. Notice that inputs to the Function Decoder include data 
bits and the Function signal from the receivers. A Keyboard Select 
signal will be generated if the last function was a keyboard select. 
The other enable is the Active signal, which tells the DSC that the 
PPS is ready for a data transfer. The Active signal, from its 
receiver, is the top input to the Keyboard Register and Parity 
Generator pak. 

The six Keyboard Data bits and a Parity bit are sent through Channel 
Data Transmitter Register to the PPS on channel 10 clocked by a Full 
signal. The other signals sent to the PPS ~n channel 10 are the 
Active, Inactive, and Empty, (shown directly above the keyboard 
bits). These three signals are sent by the Channel Control 
Transmitter Register. 

The remaining signals along the right side of the block diagram are 
sent to the display station to control what is displayed on the CRT. 
They are generated because of the function and data words coming 
into the receiver on the left side of the block diagram, from the 
PPS on channel 10. 

For example, to display small characters on the left side of the 
CRT, the DSC will receive a Function signal and function code of 
7000 from the PPS. It decodes as follows. The 7 specifies DSC 
equipment selected, the XOXX equals left screen, the XXOX character 
mode, and the XXXO small characters. The Function Decoder (DD) pak, 
left center of the block diagram, will generate the Select 
Equipment, Small, and will not generate the Right Screen Select 
signal. The absence of the Right Screen Select signal specifies the 
left screen. No Dot Mode or Keyboard Select signals are generated, 
which specifies the Character mode. The Small signal goes to the X 
Register and Incrementer. It is not shown on the block diagram, but 
the Small or Medium signal also goes through the ECL/TTL Level 
Converter (DP) pak to the display station. 

The X and Y coordinates must be specified to begin displaying the 
small characters. The DSC will receive an Active signal and two data 
words, each accompanied by a Full signal from the PPS. The DSC will 
transmit an Empty signal back to the PPS on channel 10 after each 
data word. If the data words were a 7XXX and a GXXX, the Function 
Decoder will generate Y Enable and X Enable signals. Because it was 
a data word, the Function Decoder also generates an S Enable signal. 
These signals are not shown on the block diagram. Each data word 
will be gated into the S Register (AD) pak, top left of the block 
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diagram. The 7XXX data word will be gated into the Y Register (AD) 
pak. The 6XXX data work will be gated into the X Register and 
Incrementer (DA,DR) paks. From there, the nine bits of the X and Y 
Register go through the ECL/TTL Level Converter (DP) pak to be 
transmitted to the display station. The contents of the X and Y 
registers specify the starting point on the CRT screen at which to 
paint a character. Upon completion of the paint, an increment 
circuit, in the X Register and Increment pak, increases the address 
in the X Register by an amount dependent upon the character size 
selected. The CRT beam is directed horizontally to the right, to 
paint the next character. A new Y coordinate word must be sent to 
the DSC from the PPS, to select a new vertical position on the CRT. 

The characters to be displayed must now be specified. The DSC will 
receive a data word, from the PPS, that does not begin with a 6 or 
7. The Function Decoder will generate an S Enable signal (not shown 
in the block diagram) to load the 12-bit data word which contains 
two character codes, the upper six bits and the lower six bits. The 
Function Decoder also generates a Set First Character signal that 
goes to the Dot/Character Mode Control block, in the center of the 
block diagram. This block represents a number of paks (logic 
modules) that generate signals to control the character painting 
operation. Follow the line out of the top of the Dot Character Mode 
Control, to the upper left, labeled 2nd Char, to the Character 
Selector '(D~) pak. For the first character, the Second Character 
term would be false, enabling the first character, bits 11 through 6 
of the data word, into the Character Selector. From the Character 
Selector the upper three bits, 3 through 5, go to the PROM Select 
Translator (DF) pak. The translator generates Select PROM 
0 through 5 signals to select one of tbe six character PROMS on the 
4-bit by 256-word Character PROM 0-5 (ZL, ZM) paks. The lower three 
bits from the Character Selector, Character Select bit 0 through 2 
(bits 5 through 7 are shown in parentheses because bits O through 2 
become bits 5 through 7 of the PROM Address bits 0 through 7) are 
joined by PROM Address bits O through 4 from the Dot/Character Mode 
Control. The line is now labeled PROM Address bits O through 7 and 
also goes to the 4-bit by 256-word Charac.ter PROM O through 5 paks. 

The lower three bits of the 6-bit Character Select code specify the 
starting address in the selected character PROM. The PROM Address 
bits 0 through 4 provide the incrementing signals, to increment the 
PROM address as the character is formed. The output of the Character 
PROM, 4 signals labeled Beam Defl Instr Bits Vl, V2, Hl, H2, goes to 
the Vertical, Horizontal Deflection Control (DC) pak. There are six 
output lines for each horizontal and vertical deflection. The total 
active represents the beam position relative to the character's 
starting point. These signals go the Digital/Analog Converter (DQ) 
pak, which generates analog X and-Y deflection signals to the 
display station CRT. 
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The PROM Address bits 0 through 7 also go to the 4-bit 256-word 
Blanking PROM O, l (DH, DJ) pak. The lower three bits of the 6-bit 
character select code specify the starting address in the blanking 
PROMs. The PROM Address bits 0 through 4 provide the incrementing 
signals to increment the PROM address as the character is formed.-

The Blanking PROMs produce six signals labeled Beam Blank/Unblank 
Instr bits 0-5 to the Video and Screen Selectors (DG) pak. The 
upper three bits of the character code also go to the pak to select 
the correct blanking pulse from the PROMs. The pak also has the 
gating circuits to generate the Unblank Left or Right or Left and 
Right signals to the ECL/TTL Level Converter (DP) pak. The Unblank 
Left, Right Screen signals are then transmitted to the display 
console. 

To paint the second character from the 12-bit data word, bits O 
through 5 are gat~d from the S Register to the Character Selector. 
The entire sequence is repeated using the PROMs to generate the 
Unblanking and Y, X Plane Analog signals to the display station CRT 
to paint the character. 

When the Function Decoder translates a dot mode function, it sends a 
signal labeled Dot Mode to the Dot/Character Mode Control paks. 
Remember, the DSC only needs to receive the X and Y coordinate data 
words. The character code is not needed, because the Y coordinate 
also forces the painting of a dot. Doit/Character Mode Control 
generate control signals (not shown in the block diagram) that go to 
the Video and Screen Selectors (DG) pak. 

The Function Decoder also sends the Dot Mode signal to the Video and 
Screen Selectors where the Unblank signal is then generated to paint 
the dot. The Dot/Character Mode Control also generates a signal 
labeled Dot Astigmatism to the EXL/TTL Level Converter (DP pak) , 
then to the display station. 

This activity has described the theory and components of the DSC 1.0 
primary block diagram. 

You have now completed learning activity 1-D. 
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LEARNING ACTIVITY 1-E. EXERCISE: 
DSC PRIMARY BLOCK DIAGRAM REVIEW 

This activiy reinforces what you learned in learning activity 1-D. 

OBJECTIVE 

o You will be able to identify the display controller primary 
block diagram components and describe the function of each. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. The Function Decoder is a 
of logic module. 

type 

2. The (data/function) word is 

3. 

4. 

5. 

6. 

loaded into the S Register. 

The keyboard data is ,,a ( · -bit code sent 
to the DSC from the c::0 , ,,G': \ .~ '() 1:-:'.1-,, )..,,.\.\~~ 

' " 
The designation 3.i? <?p\

1
the '\?o~/C~~a3.f~~~-r« Mode .co~tr?l ~l·?-~I\ t 

tells yq!..\-ltha~ _.\·,;,.·-,,, ........ 1'"'Y' 1rJ. 1\,-1 1",;,."1·._...,,,,.,._,." ,'··.r·' 1,, , , 1· , , •.. ,, , 1. ,,)\ 

T~-~--,~~C 6;~~ ~~~ .. ~:~n~iue':;;,_<J.,,1//lh': , } v ~ 

The vertical position data word 
Channel Data Receiver Register, 
to the ~ , 
to the disp~ station. 

7. There are Character PROMs. 

8. There are Blanking PROMS. 

9. The lower three bi~s of the 6-bit character code specifies 
th ''\\ ' ., w \ \, . I ") • th 1 t d Ch t PROM e t0---1,,:,,c,,,,,-,;. r··· ,,,,.·u,.c __ , 1n e se ec e arac er • 

10. 
·c 

In Dot mode th~ '~ coordinate also 
forces the painting of a dot. 
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11. The blocks involved in generating the X, Y Plane Analog 
signalsJ, 2 are the Chaime~ Data Receiver Regti._;Pter, th~ -fl.ft \\~-

~ , the CJ3-..r.;1:0\Q...--i i~...e,.::: . .J>,~t. 1 the \ f\...e-r'\ f->JL._,{<.J..... '· 1(1J; .• -,1~'lc.,J..J,\ 
---------, tl;lec'.J-....t"-.";'i.J"\ G?r--.... ~ h-K:'r the \/..e,)X ./;kt.,.-, ;.:1 r -•:.-)):):.; ... 

(.,.c.-.... >,_.\. ... , ~. , and the Digital Analog Converter. f' 
,. 

12. The , ... ) Keyq9ard :Q{lt;a bi ts and the Parity bit 
are accompanied by a /'-~ .-~-·1....-'CX. signal to the 
channel. 

are contained in the DH and DJ 

14. For the firsri c::aracter to be displayed bits 
through 7 L of the data word·are gated into 
the Character Selector. 

c 

15. The Blanking PRPMs . ._.produce,. ,(~ signals 
labeled ~?,,_,,_.,., .. ,.,. A)A•1., ); Lw:\/,;;·C~,.,.,J,~,_ to the Video and Screen 
Selectors. (!) ' ___ .:S': ; 
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The answers to this learning activity are on the following page. 
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ANSWERS TO LEARNING ACTIVITY 1-E 

1. DD 

2. data 

3. 6, ·display station 

4. the block is shown in more detail on the 3.2 detailed-pak 
diagram. 

6. S Register, Y Register, ECL/TTL Level Converter 

7. 6 

8. 2 

9. starting address 

10. - y 

11. S Register, Character Selector, PROM Select Translator, 
4-bit by 256-word Character PROM 0-5, Vertical Horizontal 
Deflection Control 

12. six used, Full 

13. 4-bit by 256-word Blanking PROM 0,1 

14. 11, 6 

15. six, Beam Blank/Unblank Instr Bits 0-5 
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This activity describes the functional area of the three DSC 
detailed-pak diagrams. 

OBJECTIVE 

o You will be able to list the functional areas of the DSC 
detailed-pak diagrams and describe the purpose of each area. 

Place the Display Station Controller Training Microfiche in your 
microfiche reader. Go to grid coordinate Dl/D2. The diagram is 
titled Detailed-Pak Diagram, Display Station Controller, Function 
Decoder; Keyboard Data Path (DSC 3.0) in the lower right corner. 

Go to grid coordinate D3/D4. This detailed-pak is titled, Display 
Data Pa~h (DSC3.l). Go to grid coordinate DS/D6, titled 
Dot/Character Mode Control (DSC 3.2). These are the three 
detailed-pak diagrams. They show more detail of the DSC than the 
primary block diagram. Begin with the diagram titled, Function 
Decoder; Keyboard Data Path (DSC 3.0). Go back to coordinate Dl/D2. 

The 3.0 diagram is divided horizontally by a dashed line. Along the 
left side of the diagram, the words Function Decoder indicate that 
the area above the dashed line is logic involved in the function 
decode operation. The words Keyboard Data Path designate the logic 
below the dashed line pertains to keyboard operations. First look at 
the Functional Decoder area. Remember to refer to the primary block 
diagram for the overall picture of where each area fits into the DSC. 

Look at the block in the upper left corner of the 3.0 detailed-pak 
diagram. Inside the block is a box labeled Chan Colfnt Rcvr Rgtr 
(Channel Control Receiver Register) with two input lines. The bottom 
input line is labeled with an R, indicating a reset or clear for the 
receiver register. The upside V labeled with 04 indicates test point 
4 on the logic module. At the top left of the block is an AP and a 
Q38. The AP indicates an AP type of logic module. The Q38 is the 
module's location in the DSC logic chassis, row Q, slot 38. 

The bottom left input to the AP pak (logic module) at location Q38 
is labeled Reset Recvr Rgtr (Reset Receiver Register). It goes to a 
small square box with a dot in the center. This indicates an AND 
gate. The bottom input is a line labeled T3, which indicates a time 
3 clock pulse that gates the Reset Receiver Register signal through 
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to clear the Channel Control Receiver Register. Note that throughout 
the detailed-pak diagrams the same symbol is used for an AND gate. A 
small box with a plus sign (+) indicates an OR gate. A minus sign 
(-) indicates inversion. 

The labeling DSC 3.2 (DA) tells us the Reset Receiver Register. 
signal came from a DA type of pak on the ~.2 detailed-pak diagram of 
the DSC. 

There are four other signals coming into the AP pak at location 038. 
One is labeled Chan 10(8) Fctn (function). The labeling Chan 3.0 
(UB) indicates it came from the channel portion of the PPS manual. 
The other three signals (indicated by the circle with a 3 in it) are 
labeled Activate, Deactivate, and Full from channel 10(8). They 
join the function line to become the four (indicated by Ebe circle 
with a 4 in it) signals into the Channel Control Receiver Register. 

The one line out of the AP pak (038) represents the four (the circle 
with a 4 in it) signals. The signals can be scoped at test points 
13, 12, 3, and 4. The line goes straight across the page to the DD 
pak at locaton R30. It also fans out to other logic modules and 
detailed-pak diagrams. The DD pak at location R30 is the Function 
Decoder. The other inputs to the Function Decoder are the Inactive 
signal (bottom left) and the Channel 10(8) Out Data bits O, 1, 3, 
4, 6, 8-11 (middle left). 

The AP registers hold and synchronize the input word and control 
signals. The nine relevant bits of the input word are applied to the 
Function Decoder (DD pak location R30). When the channel 10 function 
line is active, the input code is examined to see if the DSC is 
being addressed (that is, the code is 7XXX). If this condition is 
satisfied, the Select Equipment signal is raised with the result 
that six control lines determining the DSC's mode of operation are 
enabled by the Inactive signal. 

Bits 0 and 1 govern character size. Bit 4, if active, sets the 
Keyboard Select FF. If the keyboard is not selected, bit 3 
determines whether the DSC operates in Dot or Character mode. Bits 6 
and 8 select either the left, right, or both screens for display. 
All six control lines are latched and do not change until another 
function code is received. 

After a function is processed, the channel 10 (octal) Full slgnal 
enables the Set X and-Y Coordinate FFs. Completion of such 
processing is flagged by the setting of Equipment.Select FF and the 
absence of channel 10 (octal) Function signal. A 6XXX or 7XXX code 
then sets a X and Y latches, respectively. When either latch is set, 
the Set Dot Mode flag is raised. 
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With a function processed, the S Enable signal enables the S 
Register (DSC 3.1) to load the complete 12-bit code word. The nine 
least significant bits are used to specify X and-Y coordinates. 

The outputs from the Function Decoder go to DP logic module to be 
transmitted to the display station and fan out to other logic 
modules and detailed-pak diagrams. · 

The portion of the detailed-pak diagram below the dashed line shows 
the logic modules involved in the Keyboard Data Path. Notice the DR 
pak at location R36 has the bottom left input tied to a logic one. 
The signal is labeled Kybd Enbl (keyboard enable) and goes to a 
switch (SWl) on the DR pak. This switch must be closed to enable the 
Key Up/Key Down signal to the remaining logic. If the switch is not 
closed, the keY,board is effectively disabled. Remember to check this 
switch setting on your controller. 

The six data bits from the keyboard output are loaded into the 
Keyboard Register (DB pak) at a time delayed from the Key Down 
signal. The loading sequence is locked off by the Key Up signal. On 
an XX2X (keyboard select) function, the Keyboard Select signal 
activates a 100-nanosecond one-shot signal, which simultaneously 
gates data and a Full signal to the channel. Transmission is 
completed at the end of the one-shot signal, at which time the 
Keyboard Register clears. 

The display of data is not automatic. The keyboard data is passed to 
the channel and depends upon programming for retransmission to the 
DSC. 

Go to grid coordinate D3/D4, on the display data path (DSC 3~1) 
detailed-pak diagram. 

The instructions for painting each character are stored in PROMS. 
Six of these (three on ZM and three on ZL paks) contain the beam 
deflection instructions and two (one on each pak) contain the beam 
blank/unblank instructions. Each character is painted within an 8 by 
8 matrix and the distance between each point on the matrix is 
governed by the character size selection. 

Each PROM contains the paint instructions for eight characters. 
There are six character PROMs in the system, and one of these is 
addressed by the most significant bits of the character code. The 
three least significant bits of the code address start the one of 
eight series of paint instructions stored in that PROM. On receipt 
of a Start Character Mode signal, the address is incremented by the 
output of a counter in the DE pak (DSC 3.2), and the PROM produces 
the series of instructions required to paint the selected character. 
Refer to table 1-1. 
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TABLE 1-1. PROGRAMMABLE READ-ONLY MEMORIES 

Pak Type and Addressed 

Location By 

ZL(R41) 

ZL(R41) 

ZL(R41) 

ZM(R42) 

ZM(R42) 

ZM(R42) 

B6 SEL PROM 0 

A6 

Al 

B6 

A6 

Al 

1 

2 

3 

4 

5 

PROM ADRS 

Bit 

05 

06 

07 

0 1 0 1 0 1 0 1 

0 0 1 1 0 0 1 1 

0 0 0 0 1 1 1 1 

A B C D E F G 

H I J K L M N 0 

P Q R S T U V W 

x y z 0 1 2 3 4 

5 6 7 8 9 + * 
I = I 

There are four parallel outputs from each PROM. Those from the 
character PROMS are designated Vl, V2, Hl, and H2. An output from Vl 
alone is an instruction to increment the matrix address one point in 
the vertical direction~ V2 alone increments the vertical address two 
points. When Vl and V2 occur at the same time, it is interpreted as 
an instruction to change the direction of following vertical plane 
instructions (that is, from up to down or vice versa). The H outputs 
are interpreted in a similar manner, but apply to the horizontal 
plane. The blanking PROMS are addressed by the three least 
significant bits of the character code and produce six streams of 
blank/unblank pulses. 

The correct stream of blank/unblank pulses is selected in the (lower 
right) DG pak by the three most significant bits of the Character 
mode. A further selection of blanking pulse stream or single-dot 
pulse (Dot mode) is made by Display Count=l4 through 17 (octal). The 
final selector on this pak chooses left, right, or both screens. 

The DC paks (upper right) decode the vertical and horizontal 
instructions and sum them with the results of previous instructions 
in the same character paint. -This decode represents beam position 
relative to the character's starting point. An increment-by-one 
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instruction activates one of the output lines while increment-by-two 
activates two lines. Similarly, decrement instructions deactivate 
one or two lines. There are six output lines each for horizontal and 
vertical deflection~ the 'total active in the six represents beam 
position relative to a character's starting point. 

'Each character sequence begins with a Start Character Mode signal 
that clears the output lines to all zeros and sets the 
increment/decrement condition to increment. Thereafter, the 
coincidence of the by-one and by-two instructions reverses the 
increment/decrement condition on the vertical and horizontal axis, 
respectively. The six output lines are applied to summing networks 
in the DQ paks where analog driver signals are produced for the CRT. 
Beam deflection instructions for creating the character P appear in 
the DC pak·s at locations R38 and R39. 

The display area of the screen is divided into 512 horizontal lines, 
each with 512 dot locations on it. Each of these positions has been 
allocated an X coordinate (horizontal) and a Y coordinate 
(vertical). The address X=OOO, Y=OOO is located at the bottom 
left-hand corner of the screen, and X=777 (octal), Y=777 (octal) is 
at the top right-hand corner. These bit addresses are stored in the 
Y Coordinate Register, AD pak location Q42, and the X Coordinate 
Register DR, and DA paks locations R36 and Q39. 

In the Dot mode, the entry of a"y·-coordinate forces the painting of 
a dot at the location specified by it and the contents of the x 
Register. 

In the Character mode, the contents of the X and Y registers specify 
the start point for a character paint. Upon completion of the paint, 
an increment circuit increases the address in the X Register by an 
amount dependent upon the character size selected (small equals 8, 
medium equals 16, and large equals 32). The beam moves that number 
of screen lines to the right on the CRT for the next character paint. 

Go to grid coordinate D5/D6 the Dot Character Mode Control (DSC 3.2) 
detailed-pak diagram. 

The DE pak (location Q40) produces the pulses necessary to address 
_the series of instructions stored in the PROMs. It -a1-so produces 
timing signals associated with both dot and character displays. The 
DX (location R31) pak produces timing delays associated with both 
type displays. 

In Dot mode, the display is initiated by the Set Dot Mode signal, 
-which is delayed in the DX module. The delayed Start Dot Mode sets 

the Dot mode 2 FF in the DE pak, starting the Display Timing 
Counter. The outputs of this counter are decoded to produce the 
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Display Count=l4 through 17 (octal) pulse. The counter is reset 
after it reaches a count of 27 (octal) • 

In Character mode, the Set First Character signal sets the First 
Character FF in the DE pak. The resultant Start Character Delay 
signal starts the Character mode delay count in the DX pak. The 
delayed Start Character Mode starts the DE pak display timing 
counter, whose outputs address the PROMs. A decoded count of 25 
(octal) produces Display Count=25 (octal) , which starts the X 
coordinate incrementer in the DA pak (DSC 3.1). A decoded count of 
27 (octal) resets the counters and sets the Second Character FF in 
the DE pak. The sequence is repeated, and in addition, at a count 
of 26 (octal), an Empty signal is generated and sent to the PPS. 

This activity has described the functional areas of the three DSC 
detailed-pak diagrams. 

This completes learning activity 1-F. 
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LEARNING ACTIVITY 1-G. EXERCISE: 
DSC DETAILED-PAK DIAGRAMS REVIEW 

This activity reinforces what you learned in learning activity 1-F. 

OBJECTIVE 

o You will be able to list the functional areas of the DSC 
detailed-pak diagrams and describe the purpose of each area. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. The following questions refer to the 3.0 detailed-pak 
diagram. 

1. 

2. 

3. 

4. 

s. 

A function word, with bit 4 a one, will set the ... ~·}, (:)~ 0 
" ....... :.' '·' FF on the DD pak at location R30. 

The S Enable signal, from the DD pak at location R30, goes 
to a A D pack on the 3. --'--/ __ 
detailed-pak diagram. 

I To generate the Y Enable a T2, ) ,,/ ,.) l r:) f::::::._\A 
and .:5 rt.·"'(p )/ 1:" .. .i ,'. t': '\) mu'st be present at 
at location R30. 

the DD pak 

The Channel 10'8) Function signal come~:iz:,t;o the 3.0 
detailed-pak diagram through the ______ 1~~1__.t::._ ______________ pak 
at location ,...~) ··-·::? -:t • 

\ -
The Mode Select FF can be scoped at test point __ L---.·~---­

on the DD pak at locatio~ R30. 
I 

6. To load the Keyboard Register on the DB pak at location 
Q41, a 25-nanosecond one-shot signal is clocked by 

7. 

a ~ megahertz Clock signal and a 4-microsecond 
delay clocked by a J megahertz Clock signal 
and the J<._" (~ \/' r\:)'-" ! A) FF. 

l 
To enable the Key-Up/Key 
location R36 SWl must be 
(open/closed) • 

Down signals through the DR pak at 
I '°" .. , .. , .. ·,·-...... ,~~. .._ .. _ t _, ''"' !<· - .. J 
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8. The Right Screen Sel~t signal is sent to the display 
stati~ ""by the DI pak at location 

~- :>, :, • 

9. The Set J':) 0 L~ NJ !J D [i: signal is generated 
by the DD pak at location R30 when Hold Full and Set X 
Coordinate or Set Y Coordinate FFs are set. 

{' . ,. ........ 
10. The AP pak at locat;,ion Sl33 transmits bits r.:,,_/ '·:--\ 

Parity, and the )·-.. 1,,J /_ .... {..,_, signal to channel 
j .--) .. 

Directions: The following questions refer to the 3.1 detailed-pak 
diagrams. Fill in the blank(s) with a word or words to complete the 
statement and make it true. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

The DA pak at location Q39 incremjnts the X Register by 
r·~~ for small, ,h (.; for medium' 

and ,,::·) I"''.'.) for large sized characters. 

7'°';:J' There are J.:,., character PROMs on the ZM pak 
at locatio_n __ R_4~2--a~n=d------------J blanking 
PROM (s) • 

The horizontal deflection steps to p~nt the character P 
are shown as an example on the LJ'C:.. pak at 
location ~ 3 CJ • . 
The vert~al deflection step 3 caused the beam to move 

L) (up/down) while painting the 
characte P. 

To caua~ th~ beam 
b f- I''< c::::: ,,...f. . e 'i (,,.."" ... ....;, r:'?. 
be -~; ?< l) t.~::: 
character P. 

to move down by 2, the Vl bit must 
(true/false) and the V2 bit must 
(true/false) while painting the 

The small square with a plus sign (+) in it to the right of 
the ZL~ZM paks at locations R41 and R42 represents an ____ _ 

C) IS... (OR/AND) gate. 

The ~/( I cb Alf?. J1/'1 ho~ signal can be scoped at test 
point 6 on the DG pak at location R37. 

Each cha~,cter PROM contains the paint instructions fo·r 
~ characters. 

The correct stream of blank/unblank pulses is selected in 
the DG oak at locations R37 by Character Select bits 

) ' "!:./ c...,-.. 
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Directions: The following questions refer to the 3.2 detaiied-pak 
diagram. 

20. The Display Timing Counter is on the f)r::.. 
pak at location <p 4= Q -=-'----------

21. The Channel 10(8) Active signal is always a logical 
(f"Yl. .. ~-- (one/zero) • 

22. The Start Character Mode signal or the .'_) ... 1 J" i 1': ,', i') )/' ) ·-. 

23. 

24. 

25. 

FF and T2 increment the Display Timing Counter. 

A Charactef.1 m~de an? th~ Disp~aY. .. Timir_ig Count equal to 25 
gates the/..'\ ( .A-·.·k:·,,. ~·1 )/\. .0.1, )c11J .. :.;1 in the DA pak at 
location (~? 1 ;i · .. ·( · on the 3.1 detailed-pak 
diagram. 

The F:'. /.t\ 1p···~r Y 1 signal is generated by the DE 
pak at locat!ion,.,,.Q40 when Channel Active, Count=26 (8) , 
and second character or dot mode 2 conditions are present. 

The PROM Address bits 0 through 4 from the Display Timing 
Count are used to l /v1 (" /.,-' r~-A ti p- /\/ t 
(increment/decrement) the (DSC 3.1) PROMs from the starting 
address specified by Character Select bits ~f-2.._.._ ___ ~ 
through 1_ ---==--------
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ANSWERS TO LEARNING ACTIVITY 1-G 

1. Keyboard Select 

2. AD, 1 

3. Hold Full, Set Y Coordinate 

4. AP, Q38 

5. 6 

6. 1, 1, Key Down 

7. closed 

8. DP, R33 

9. Dot Mode 

10. 4, 5, Full 10(8) 

11. 8, 16, 32 

12. 3' 1 

13. DC, R39 

14. up 

15. false, true 

16. OR 

17. Start Character Mode 

18. eight 

19. 3, 4, and 5 

20. DE, Q40 

21. zero 

22. Dot Mode 2 

23. X coordinate XLTR, Q39 
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24. Empty 

25. increment, O through 2 
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LEARNING ACTIVITY 1-H. TEXT READING: 
DSC LOGIC DIAGRAMS 

This activity describes the pak logic diagrams of the DSC. 

OBJECTIVE 

o You will be able to correlate the primary block diagram and 
the detailed-pak diagram to the pak logic diagrams. 

Place the Display Station Controller Training Microfiche in your 
microfiche reader. The logic diagrams for the DSC are located from 
grid coordinates El through F8. 

Go to grid coordinate El. In the upper right corner is the title 
block (above the Control Data label). The block is titled, 3ADO 
Pak-DSC 3.1 S, Y Registers. The 3ADO breaks down as follows. The 
first number tells the revision level of the pak, in this case, 3. 
Next are two letters that indicate the pak type, AD. The last digit 
is a code indicating where the pak was manufactured, code O. The DSC 
3.1 tells you this pak is on the 3.1 detailed-pak diagram. The S, Y 
Registers tell you that the logic on this pak is the DSC's S and Y 
Registers. Go to the primary block diagram and locate the AD blocks 
of the S and Y registers. Go the the 3.1 detailed-pak diagram and 
locate the AD paks of the S and Y registers. In this learning 
activity, we will sequentially describe each pak in the logic 
diagrams. Before reading each description, locate the pak on both 
the primary and detailed-pak block diagrams. This will help you keep 
the overall concept of the DSC and where each pak fits in. 

To the right of the Control Data label locate a Q35, 42 term. This 
indicates the pak locations in the logic chassis. 

The pak logic diagrams are provided in the PPS CYBER 170 manual for 
test point and connector information. It is assumed that you are 
already familiar with the ECL (emitter coupled logic) symbols and 
logic levels. 

Vertically down the center of the diagram is the 10131 circuits that 
make up the S or Y Register. The S Register is a 12-bit register, 
while the Y Register is only a 9-bit register. Notice the three top 
right output pins (6, 20, and 26) are labeled S Register bits and NC 
(no connection or not used) • The remaining nine output pins from the 
10131 circuits are labeled S Register bits (ADSSOX) or Y Register 
bits (ADDYOX). The bottom right output pin and the 10160 circuit are 
not used. The test points are all labeled. For example, test point 
12 is for bit 7 into the 10131 circuit. It is from input pin 23 into 
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the pak. It is labeled DSD07 for the S Register input and ADDS07 for 
the Y Register input. The first two letters of the input term 
designate the type of pak it came from. 

Go to coordinate E2, the AP pak logic diagram, Channel Data Receiver 
Register. It takes three of these paks at locations P36, Q36, and 
037 to receive the 12 data bits from channel 10!8). Each pak 
receives four bits along the left side of the diagram in the TROO 
and 10114 circuits. At the bottom right are 10192 and TROO 
transmitter circuits, but they are not used in the Channel Data 
Received Register. 

Go to coordinate E3, another AP pak logic diagram, but now at 
location P37 and used as the Channel Control Transmitter Register. 
The transmitters at the bottom right send the Empty, Inactive, and 
Active signals to channel 10(8). Read note 2 (the 2 in the 
triangle) on the Active signal. 

Go to coordinate E4. This AP logic diagram is used as the Channel 
Data Transmitter Register, which is at locations Q33 and 34. Refer 
to the 3.1 detailed-pak diagram and you will see the two AP paks are 
required to send the Keyboard bits, Parity, and Full signal to 
channel 10(8)• Locate these signals on the transmitters at the 
bottom riglit of the AP logic diagram at coordinate E4. 

Go to coordinate ES, another AP pak logic diagram, but at location 
Q38 and used as the Channel Control Receiver Register. This AP pak 
receives the 1 megahertz Clock, Function, Full, Deactive, and Active 
signals along the left side of the pak logic diagram. 

Go to coordinate E6. This is a DA pak at location Q39, the X 
Register and Incrementer. This pak holds bits 2 through 8 of the X 
Register in the 10131 circuits down the center of the diagram and 
the 10136 circuit at the upper right. Most of the remaining circuits 
deal with incrementing the value in the X Register by 8, 16, or 32, 
depending on the size of character being displayed. 

Go to coordinate E7 (a DB pak), the Keyboard Register. The register 
consists of the 10130 circuits at the bottom left of the diagram. 
The Keyboard Data bits are from the display console receivers and 
the outputs along the bottom right side of the diagram are going to 
the channel 10(8) transmitter. Parity has to be generated and this 
is done by the 10107 circuits labelea Parity Gen at the bottom 
center of the diagram. The circuits in the top half of the diagram 
generate the Full s~gnal for channel 10(8) and the gating pulses 
for the Keyboard Register FFs. 
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Go to coordinate ES, a DC pak, the Vertical, Horizontal Deflection 
Control. There are two paks, one for vertical and one for 
horizontal. Notice the dual labeling on the logic diagram. This pak 
generates six Vertical or Horizontal signals out the right side to 
the D/A converter. These six signals are generated from the Vl, V2, 
or Hl, H2 signals that enter the left center of this pak logic 
diagram. These signals control the Beam Deflection 
Incrementer/Decrementer, 10131, circuits in the center of the 
diagram that generate Vertical or Horizontal Beam Deflection bits. 
The Inactive or Empty- signals are gated through the 10131 circuits 
at the upper right of the diagram. 

Go to coordinate E9, a DD pak, the Function Register and Decoder. 
The Function Register consists of the 10131 circuits located 
vertically down the center of the diagram. The decoder portion is 
made up of the 10105 circuits. 

Go to coordinate ElO, A DE pak, the Display Timing Counter. The 
Display Counter is the 10136 circuit at the bottom center of the 
diagram. The output of the counter produces five PROM Address bits 
out the bottom right of the diagram to increment the PROM address. 
Specific counts from the CNTR are decoded by the 10161 decoder 
circuit at the bottom center of the diagram. The remaining 10131 
FFs, 10117 gates, and so forth, produce the timing signals 
associated with both dot and character displays. 

Go to coordinate Ell, a DF pak, the Character Selector. This pak 
gates six bits from the 12-bit S Register, controlled by the Second 
Character signal (upper left) through the Character Selector 10117 
circuits located vertically down the center of the diagram. Bits O, 
1, and 2 outputs of the Character Selector go through 10125 ECL/TTL 
converter circuits to become PROM Address bits 5, 6, and 7. The bit 
3, 4, and 5 outputs of the Character Selector go through a 10161 
decoder to one of the remaining 10125 ECL/TTL converter circuits to 
select one of six character PROMs. Bits 3, 4, and 5 from the 
Character Selector also go out the top right of the diagram, pins 
26, 9, and 11, to the Video and Screen Selectors. 

Go to coordinate El2, a DG pak, the Video and Screen Selectors. The 
PROM Address bits 0 through 3 pass through the ECL/TTL converters, 
at the top center of the page, on the way to the character PROMs. 
The remaining logic generates the Unblank Left Screen/Unblank Right 
Screen signals, for the CRT, out the bottom left of the diagram • 

• 
Go to coordinate Fl, the ECL/TTL Level Converters. There are two DP 
paks at location R32 and R33, notice the dual labeling on the input 
and output pins. The outputs go to the display console with the 
exception of the top right output. The PROM Address bit 4, along 
with PROM Address bits 0 through 3 on the DG pak, go to the 
character PROM paks. 
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Go to coordinate F2, a DQ pak, the Digital Analog Converter. There 
are two paks. One generates the X (horizontal) and one generates 
the Y (vertical) character painting analog signals, out the lower 
right of the diagram, to the display console. 

Go to coordinate F3, another DQ pak. Notice the paks at coordinate 
F2 and F3_ are basically the same with the exception one is revision 
level 4 and the other is revision level 5. 

Go to coordinate F4, a DR pak, at location R36. This pak contains 
bits O and 1 of the X Register, in the 10133 circu.its, at the bottom 
center of the diagram. Directly above are the two Busy FFs, 10131 
circuits. Above the FFs is SWl, the keyboard enable switch. This 
switch enables the Key Up and Key Down signals through this pak. 
The TTL/ECL Level Converters, 10124 circuits, pass the 6-bit 
keyboard code and Key Up/Key Down signals through the top center of 
the diagram. 

Go to coordinate F5, a DX pak, the Display Delay Counters. The two 
10136 counter circuits are labeled on the diagram for character and 
dot mode displays. 

Go to coordinate F6, a UV Inverter pak. The bottom 10105 gate, test 
point 02, is used for the Screen Select signal. 

Go to coordinate F7, a ZL pak, the Programmable Read Only Memory. 
The four IM5603 circuits are labeled on the diagram as the three 
character PROMs and one Blanking PROM. 

Go to coordinate F8, a ZM pak, the Programmable Read Only Memory. 
The four IM5603 circuits are labeled on the diagram as the Blanking 
PROM and three character PROMs. 

This activity has briefly described the pak logic diagrams of the 
DSC. 

You have now completed learning activity 1-H. 
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LEARNING ACTIVITY 1-I. EXERCISE: 
DSC LOGIC DIAGRAMS REVIEW 

This activity reinforces what you learned in learning activity 1-H. 

OBJECTIVE 

o You will be able to correlate the primary block diagram and 
the detailed-pak diagram with the pak logic diagrams. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. The Y Enable signal, into the AD pak (Q35, 42), can be 
scoped at test point I -;i and comes from a 

2. 

3. 

Dr) pak. 

The S Register is the AD pak at location 

The AP paks ,at locations Q J 7 , .......;:::Q=..\"""""""J=1 ..... (-;'--..,......---' 

and . j) '~\ b comprise the Channel Data Receiver 
Register. 

4. The channel 10(8) Empty signal is transmitted to the PPS 
by the A P pak at location P37 on output 
pin number ~---·..;L...-===----------

5. Tl)e AP.~J?ak at locations Q33, 34 is the Channel 
_,'),,,,,.(l<} ... r,~... Transmitter Register. 

6. The 10192 circuits are part of the X //\ ·;:-TC.I 
(XMTR/RCVR) on the AP paks. 

7. 
/?' •:_ ~\ l i 1 r~ .... .~ ~ / 

The F !Vi t--/ -;::· '·· ..:'. .. '.! c ·\.signal comes into the AP pak at 
location Q38 on input pin number 26. 

The . .Q ti pak at location Q39 is the X 
Regist r and Incrementer. 

8. 

9. X Register bits 6, 7, and 8 are stored in a 
circuit on the pak at location Q39. 
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10. X Register bit 3 can be scoped at test point 
on the pak at location Q39. 

11. 

12. 

13. 

14. 

The Keyboard Data Parity bit can be seen at output pin 
•' & 

number · ... " '""/ · on the DB pak at location C?Y= { . 
The 10141 circuit on the DB pak is used as a () c./ L S (; ... 
shaper. I 

The term name for the signal ,on.input pin number 5 on the 
pak at location R38 is ~ .~ ".:. \/ : J .• 

Vertical or Horizontal Beam Deflection bits 0 through/ 
,.:.::· · are generated by the DC pak. Bit 

passe·s through the gate at test point 4. 

15. A function code with 4 set will set the l< 1::-<\:.:?~D ·::-:: r.· ( 
FF on the pak at location R30. ~,..;;._~-.....:;~~~~~·,___,,,.---

16. 

17. 

18. 

19. 

20. 

21. 

23. 

The - Inact,.!l i1ve,signal into the pak at location R30 ~omes 
from a { ) I+ pak at location ~ 3 c;i 
The pak at location Q40 is shown on the 3. :2.-,, 

~~~~~~~~~ 

detailed-pak diagram. 

Locate the DF pak at location R40 on the 3.1 detailed-pak 
diagram. There is an input labeled Second ~haracter. This 
signal can be scoped at test point (., ~ , 

~~-----------~~~...,.--~~~ or input pin number ./ 1?~' as shown on 
the pak logic diagram. ·--~ 

PROM Address bi ts O through 3 pass _ , / 
through the ECL/TTL Converters on the video and ~CJ~~-]\::'.../\/ 
~~~~~~~~~ pak. 

Other than the PROM Address bits the signals gjnerated by 
the DG pak are the 1; N R U-l!J J~ t .. J'~ .. '!'1'' S c..<J?~ .. r:u.,, and 

tJ Rt./1,V £' I/~)(;.},--;;- g (' t\": 1-::::1.:':.'tl signals. 
l 

· ~~=P~!~n~~n=~~! ~i t~R ~:.vFj~;~)~~~:t dJ?~~T!lo·ffgo t~ the 

There are ::2.. 
in the DSC-.~~----~~~-

(one/two/three) DQ pak(s) used 

The Y or X Plane Analog signa+,s~can be scoped at test 
points C~' )( and () 1 on the DQ pak. 
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24. 

25. 

26. 

27. 

28. 

29. 

30. 

The keyboard enabl~swit~h, (SWl) is on the 
pak at location I\ ) 

DR 
~~--.----...... ~--

The DX pak, Disp ay Delay Counters, is part of the block 
labeled lJ /JR.. Ojff> ,M. r ~ <. tJH , lon the primary block 
diagram. 

The signal used by the pak at Q31 iS fe.-e';,,(, .. ,f:J\_,, J)/)) C;,,(.','}t\ ;q).9•<'.-1_..)~ 
() 

(zero/one) is on the pak at Blanking PROM'~")~.-~JJ.. ........ f_i .. ..o ____ _ 
location R41. '-.. .. 1 

The signal that enables Character PROM 5 is /) r= c_ Fe~. 0 S'"" 
and it con:ies Jn to the ZM pak on pin __,/.__7_,________ test 
point .:::) 1.·1 

I 

PROM Address' bits O through 
address in the character and 

~} specify the 
H (_ /'l r'-1 zr I Al ti PROMS • _______ __... ......... _ __.,/ __ _ 

The Beam Deflection Instruction bits 
are(f\eSd~ajed by the character PROMs 

DHVl and DHV2 
on the pak at 

signals 
location 

1-42 



CYBER 170 Display Subsystem 
Learning Activity 1-I 

The answers to this learning activity are on the following page. 
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ANSWERS TO LEARNING ACTIVITY 1-I 

1. 13, DD 

2. 035 

3. P36, 036, 037 

4. AP, 2 

5. DATA 

6. XMTR 

7. 1 megahertz Clock 

8. AD 

9. 10136 

10. 03 

11. 24, 041 

12. !-microsecond pulse 

13. DHV2 

14 • 5 I 1 

15. Keyboard Select 

16. DA, 039 

17. 2 

18. 3, 10 

19. 3, Screen Selector 

20. Unblank Left Screen, Unblank Right Screen 

21. PROM Address bit 4 

22. two 

23. 08, 09 
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24. 

25. 

26. 

27. 

28. 

29. 

30. 

DR, R36 

Dot/Character Mode Control 

Right Screen Select 

zero 

Select PROM.5, 17, 09 

7, blanking 

R41 
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POST TEST 

When you have completed the learning activities assigned for module 
l, sign on to the PLATO terminal and take the module l test. 

You may use your student manual and your reference manuals during 
the test. Be sure to take them with you to the PLATO terminal. 

Depending on the results of the test, you will be told either to 
review some of the activities in this module or go on to module 2. 
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CYBER 170 DISPLAY CONSOLE 

This module introduces the major components and theory of the CYBER 
170 Display Console. You will learn the location and function of 
the components through location diagrams, block diagrams, and logic 
diagrams. 

PRETEST 

To start this module, sign on to the PLATO terminal and read the 
objectives. If you feel you are able to satisfy one or more of 
these obectives, take the module test. After evaluating the results 
of the test, PLM will assign the learning activities you should 
study next. If, however, you do not wish to take the test first, 
ask for an assignment. 

LEARNING ACTIVITIES 

In the Assigned column below, put a checkmark by each activity 
assigned to you by PLM. Then proceed through your assigned 
activities. Put a check in the Completed column as you complete 
each assigned activity. You may choose to do all of the activities 
or do some activities more than once. 

Assigned Completed Activity Description 

2-A Reference Reading: CC545 2-4 
General Description. This 
activity describes the major 
components and basic theory of 
the CC545 display console. 

2-B Exercise: CC545 General 2-6 
Description Review. This 
activity reinforces what you 
learned in learning activity 
2-A. 

2-C Reference Reading: Operation 2-12 
and Programming. This activity 
provides operational and 
programming information neces-
sary for effective use of the 
CC545. 
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Assigned Completed Activity 

2-D 

2-E 

2-F 

2-G 

2-H 

2-I 

2-J 

2-K 

2-L 

Description 

Exercise: Operation 
Programming Review. 
activity reinforces 
learned in learning 
2-C. 

and 
This 

what you 
activity 

Text Reading: Theory of 
Operation. This activity 
describes the theory of the 
CC545 logic areas. 

Exercise: Theory of Operation 
Review. This activity rein­
forces what you learned in 
learning activity 2-E. 

Text Reading: Interconnection 
Diagrams. This activity intro­
duces the interconnection dia­
grams of the CC545 manual. 

Exercise: Interconnection 
Diagrams Review. This activity 
reinforces what you learned in 
learning activity 2-G. 

Text Reading: Logic Diagrams 
Introduction. This activity 
introduces the logic diagrams 
in the CC545 manual. · 

Reference Reading: Logic 
Diagrams Description. This 
activity describes the logic 
diagrams in the CC545 manual. 

Exercise: Logic Diagrams 
Review. This activity rein­
forces what you learned in 
learning activities 2-I and 
2-J. 

Reference Reading: Schematic 
Diagram Descriptions Review. 
This activity describes the 
schematic diagrams in the CC545 
manual. 

2-2 
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2-13 

2-17 

2-18 

2-21 

2-23 

2-25 

2-28 

2-29 
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Description 

2-M Exercise: Schematic Diagram 2-35 
Descriptions Review. This 
activity reinforces what you 
learned in learning activity 2-L. 
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CYBER 170 Display Subsystem 
Learning Activity 2-A 

LEARNING ACTIVITY 2-A. REFERENCE READING: 
CC545 GENERAL DESCRIPTION 

This activity describes the major components and basic theory of the 
CC545 display console. 

OBJECTIVES 

o You will be able to describe the function of the three major 
operational areas of the CC545. 

o You will be able to list the major functional areas of the 
display station functional block diagram and describe the 
function of each. 

o You will be able to describe the beam positioning and symbol 
painting operation of the CC545. 

Read, in the CYBER 170 Display Station manual (publication number 
GF62952600), section 1, General Description, on microfiche number 124, 
coordinates D2 through Dll. The Display Station Functional Block 
Diagram from the CC545 Manual, is also on the next page (figure 2-1). 
You may use it for note taking and reference. Study the location of 
all labeled assemblies in figures 2-2 and 2-3. 

STUDENT NOTES 
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CYBER 170 Display Subsystem 
Learning Activity 2-A 
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Figure 2-1. Display Station Functional Block. Diagram 
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CYBER 170 Display Subsystem 
Learning Activity 2-B 

LEARNING ACTIVITY 2-B. EXERCISE: 
CC545 GENERAL DESCRIPTION REVIEW 

This activity reinforces what you learned in learning activity 2-A. 

OBJECTIVES 

o You will be able to describe the function of the three 
major operational areas of the CC545. 

o You will be able to list the major functional areas of the 
display station functional block diagram and describe the 
function of each. 

o You will be able to describe the beam positioning and 
symbol painting operation of the CC545. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: Read each of the following questions, and write your 
response in the blanks provided. ' 

1. 

2. 

3. 

4. 

The CC545;\s l)diy(ffi.ed into w~at tn~.ee; majdr operation ~re as? 
'f'.,_:i'", .. rJ·<'· :· . .\' ' \ \ / ~ ... ; .. ·" ( /\ <.>' ,\ • .. .,.,'• . . · · • . · · · 

\ 

~e~~c~~e if .. ~ .. )>~~~ee ~~~i~,~(ns of It~~ ... ~'~r~ENTATION CONTROL 

The PRESENTA~ION CONTROL switch is p~rt of\what major 
\ .. \! \ } \' '' operation area of the CC545? i"-...:i-""o·'\J;·~': .. ·: ... \·,, · t' - • 

I 
The logic 9h~ssis is part of what mator operation area of 
the CCS 45? \.·~:' · ·. \·· ' ··\ , ~ -' · · ·\ , .., \' ·, : ''\".,·,,,·>>1 • 

Directions: Refer to the display station functional block diagram to 
answer the following questions. 

s. 

6. 

7. 
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a. 

9. 

10. 

CYBER 170 Display Subsystem 
Learning Activity 2-B 

What is th~<~oltage1 a_p~l1lied tq) J;,he CRT by the High Voltage 
Supply? 1 . ) /) ;.--_,\ .. L·r··i-·v'--1~---tA:XJ 

The comput,,.e;r,. (.PSC)()supplies data to what area of Power and 
Control? /...) / /·--l /.A:•. :.1 _.~ ..... ~.:. •. ~ • 

Wh'!;t 1 ~r.e 1,the /np~t ~cr~r requirements for the CC545? 
( .' (, •' ' l ' , ..... ;..__ • .- ....... \./l 

) () 

Directions: After 
the blank(s) with 
it true. 

reading each of the following statements, fill in 
a word or words to complete the statement and make 

11. The power control panel routes power from the ±29 1vo~t ,t.:\ 
() D -D-:.. '··f\power.~s~~ply to the deflection/CRT supply! the, ddLv!. ... ( .. • . .- o,.,.:.;~~ 
Y'l~t-tl' .:.1(s.w-:,~:i ,[,Ho",,,, ,;r)'··,~\J.\J-11 , and the F\/f\ C)". ,, ;;:./.J..A-.d.- '. \ 

12. Power_.off and high-temperature thermal delays provide 
I ~. .§econds between the dropping' of the high voltage 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

to the ('_ ... I<' ·/" and the turning off of all power. 

The D/A logic accepts data from.the ~~phan~~eric key~~a~d 
and transmits the codes to the /...!.1 ... ,,, · 11.' .. " , .. " · 1. (. '· .. , .... \·. if· .tJ.r., 

\.' (! 
The volt supply furnishes power to the symbol 
yoke on the CRT. 

The :±:: Q 6 t/" supply provides two +40-volt 
outputs for the X and Y position yoke on the CRT. 

The deflection/CRT supply has a 
the fl.....:,, .f.\ n)-1,,_,'tt,....,., \l su_pply 
to the !lRT appro»ima tely I f':)­
power to the rest of the CC545. 

thermal delay that turns on 
and applies focus potential 

seconds after applying 

The X and Y coordinates specify a raster of 512 by r··-.; 1") 
~ .- selectable positions. 

The C.C545 uses a ,_) ) -inch CRT with an 8-inch by 
cJ' -inch normal mode (displaying Left or Right) 

raster or an 8-inch by / D_ -inch maintenance 
(displaying both) raster. 

X coordinate of 000(8) and Y coordinatefP1 ~f --477(8) 
specifies the. k.-1 c;l1rc·\:.,·/. (upper/lower) ,..J..t~r' (left/ 
right) corner o ~ e raster. 

\J 
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CYBER 170 Display Subsystem 
Learning Activity 2-B 

20. 

21. 

22. 

23. 

The DSC directs CRT beam painting of~symbols within 
imag_in,ary 8 by 8 (.~m.all) , 16 by I b (medium) 
or 1 ~ -~-- by ·-:,i, <.... (large) symbol matrixes by 
supplying the ana"1:6g push-pull X/Y s~mbol voltage. 

The Power Control Panel is located (J.J1 {.: . .JJ, ... 
the deflection/CRT power supply. 

From the front, the D/A chassis is located on 
(right/left) side of the display station. 

\ . ( 

', '\ \':· / 
Blower B2 is used to cool the r ::· ' ~' r;. .t :i. J..J.~· ' .. 

(above/below) 

' ( 'l. . \-1·•\. 
the ( (j, ·1.;vYd\, 

t,) 

amplifier. 

24. W~en facing the front of t~e display 1~opsp~e, the 
High-voltage Power Supply is on the \,).l., '·/), (left/right) 
side of the CRT. 

25. Blower B is used to cool the D/A chassis. 
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CYBER 170 Display Subsystem 
Learning Activity 2-B 

The answers for learning activity 2-B are on the following page. 
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CYBER 170 Display Subsystem 
Learning Activity 2-B 

ANSWERS FOR LEARNING ACTIVITY 2-B 

1. Power and Control, Monitor, Workshelf 

2. Left, Right, and Both (also called Maintenance mode) 

3. Workshelf 

4. Power and Control 

5. High Voltage Supply, CRT, Deflection Amplifier, Feedback 
Amplifiers 

6. Unblank, Symbol Deflection, Position Deflection 

7. D/A logic 

8. +20 kilovolts adjusted to +I~ kilovolts 

9. D/A logic 

10. 60 hertz and 400 hertz power 

11. deflection amplifier high-temperature thermostat, D/A 
chassis 

12. 15, CRT 

13. Display Station Controller 

14. +20 

15. deflection/CRT 

16. high voltage, 15 

17. 512 

18. 21, 8, 12 

19. upper, left 

20. 16, 32, 32 

· 21. above 

22. Right 
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23. Deflection 

24. Left 

25. 1 
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CYBER 170 Display Subsystem 
Learni-ng Ac ti vi ty 2-C 

LEARNING ACTIVITY 2-C. REFERENCE READING: 
OPERATION AND PROGRAMMING 

This activity provides operational and programming information 
necessary for the effective use of the CC545. 

OBJECTIVES 

o You will be able to list the CC545 controls and indicators 
and describe the function of each. 

o You will be able to describe the beam positioning and 
symbol painting operation of the CC545. 

Read, in the CYBER 170 Display Station manual (publication number 
GF62952600), section 2, Operation and Programming, on microfiche 
number 124, coordinates E2 through El2. Go to microfiche number 126, 
coordinate Cll, and read the paragraph under Maintenance Mode. 

STUDENT NOTES 
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CYBER 170 Display Subsystem 
Learning Activity 2-D 

LEARNING ACTIVITY 2-D. EXERCISE: 
OPERATION AND PROGRAMMING REVIEW 

This activity reinforces what you learned in learning activity 2-C. 

OBJECTIVES 

o You will be able to list the CC545 controls and indicators 
and describe the function of each. 

o You will be able to describe the beam positioning and 
symbol painting operation of the CC545. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. The :-;_-;;;~o\f,.i)~~ .. ..,, control adjusts overall brightness while 
the \)-tr'-"""~···' " control adjusts display clarity. v 

2. The QEAD START push button on the CC545 is one of the 
Ff)> n..,:. 1)\1:.;-:··1 controls. 

3. When the H key is pressed, an octal code of ) C) is 
sent to the DSC. 

t'"' 

4. An octal code of 55 is produced when the 
key in the top row is pressed. 

'::' 
' 

5. 

6. 

7. 

Simultaneous depression of more than one key results in a 
logical O .F. combination of the individual key codes. 

The J./...-t:._.l1\-:\ .. 1.f) indicator lights when the deflection 
ampliffer~ha~ a internal temperature of 1900F or greater. 

The ,t~.1C·\J,, ·.r, ·d-11.\~ .. ,,.e"·(.: ,·A>·, ;,switch can be used to ave rr ide the· 
deflection amplifie@ ~igh~temperature thermostat. 

8. Circuit Breaker C. P) .2. 
to the CC545. 

controls application of 60 hertz 

9. ,., (\ ' ) . d . t th \, \\ The ( u>o~ ,,_,. in ica or on e(i"' ·".;v\( .. ci-.-.. >'·'Lr::·\ .i,·,.,.\ 

to indicat~ the high-voltage supply and the CC545 
for display. 

\. 
r ·,~ lights 
is ready 

10. On the +20 volt power supply, test point ··t /J )._ can be 
used to monitor the +20 volts and R t can be used 
to adjust the 20 volts. 
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CYBER 170 Display Subsystem 
Learning Activity 2-D 

11. 

12. 

13. 

. , /''L/' 
CBl, on th~~\j ~-J «\ · '· /.~· · . : ~,,:; \\', ':.e-nables application of 
400 hertz from thEf;· ~·1-.1·>,i·->,;' · .. :( C.i:J,...-\: .. 1.\, to the deflection/ 
CRT power supply. \l .. , 

The X coordinate data word, in Maintenance mode, is 
described as a ( CJ -bit word because it includes the 
9-bi t position address and the r.:u· 1'1. > .. ,. «:··. 1-;.. t1 '~ ,<:'7-. signal. 

To paint a symbol, ,tln,.e DSC supplies the Symbol Analog 
signals and the '1-J-J\~-:r"t'v{~<.' . ., signals. 

14. The display refresh rate should be ~/~;;~-~(""~-·-)~ hertz. 

15. Maintenance mode is ~elected when the PRESENTATION CONTROL 
switch is in the ~).;;.)!'rr:::J.... position so the operator's view 

.. "left C'il. i .. , .. :i.~ (and/or) right presentation (s) 
OJ.J'fY\. ;}\f<·1 ol'! ~. n ,, .... :~ "'(~ (simulataneously/singularly). 
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CYBER Display Subsystem 
Learning Activity 2-D 

The answers to learning activity 2-D are on the following page. 
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CYBER Display Subsystem 
Learning Activity 2-D 

ANSWERS TO LEARNING ACTIVITY 2-D 

1. Intensity, focus 

2. Monitor 

3. 10 

4. right most or 13th 

S. OR 

6. HIGH-TEMP 

7. THERMOSTAT BY-PASS 

8. 2 

9 READY, Power Control Panel 

10. 2.1 

11. deflection/CRT power supply, Power Control Panel 

12. 10, Screen Select 

13. Unblank 

14. so 

15. middle, and, simultaneously 
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LEARNING ACTIVITY 2-E. TEXT READING: 
THEORY OF OPERATION 

CYBER 170 Display Subsystem 
Learning Activity 2-E 

This activity describes the theory of the CC545 logic areas. 

OBJECTIVE 

o You will be able to list the major functional areas of the 
CC545 system block diagram and describe the function of 
each. 

Before you begin this text reading, turn to page 1-10 in this 
manual. Study Figure 1-6 the DSC/CC545 Interface Diagram and read 
the description of each interface signal. 

The interface signals are physically sent between the DSC and the 
CC545 on two cables. The "A" cable and the "B" cable. The "A" 
cable carries the nine bit X coordinate (beam position) address and 
the nine bit Y coordinate address from the DSC to the CC545. The 
"B" cable carries the Screen Select signal, the four X and Y Symbol 
Analog signals, the two Character Size signals, and the two Unblank 
Left/Right Screen signals from the DSC to the CC545. The "B" cable 
also carries the six bit Keyboard Code, the Key Up, and the Key Down 
signal from the CC545 to the DSC. The signal from the console Dead 
Start pushbutton also travels on the "B" cable to the computer dead 
start circuits. 

The purpose of the CC545 display console is to display dots and 
characters received from the DSC and to send a binary code 
representing the depressed keyboard key to the DSC. 

To display a dot or character the electron beam must be positioned 
to the desired spot on the face of the CRT. This is done with the 
nine bit X (horizontal) and nine bit Y (vertical) signals from the 
DSC. The display console converts this digital information into a 
analog voltage that is applied to the deflection coils (yokes). The 
deflection yokes create a magnetic field that deflects the electron 
beam to one of the 512 by 512 positions on the face of the CRT. 
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Figure 2-4 is the System Block Diagram that illustrates how the 
logic of the CC545 is organized .• 

2 

PROGRAMMED 
SYMBOL 

SIZE CONTROL 

UNBLANK CONTROL 
ANO 

LINE DRIVERS 

DEAD 
START 

X SYMBOL 
ANALOG 

INTERFACE 

DATA SOURCE 

CABLE CONNECTORS A,B 

Y SYMBOL 
ANALOG 

INTERFACE 

D/A 
CONVERTER 

ANO SUMMING 

DEFLECTION 

Figure 2-4 System Block Diagram 

X POSITION 
INTERFACE 

KEYBOARD 

All interface signals between the DSC (data source) and the CC545 
pass through the A and B Cable Connector block on the System Block 
Diagram. 

The nine bit Y coordinate address is received in the block labeled Y 
Position Interface. The circle with a 9 in it indicates the number 
of bits. The Y position address is applied to the block labeled D/A 
Converter and Summing. This block contains a separate digital to 
analog converter network that generates a analog voltage for the Y 
deflection. The Y analog signal goes through a Y amplifier in the 
block labeled Deflection to the Y deflection yoke on the CRT. This 
positions the beam vertically. 

The nine bit X coordinate address ~nd Screen Select signal is 
received in the block labeled X Position Interface. From the X 
position interface receivers the X position address follows the same 
path, in the System Block Diagram, as the Y position address to the 
CRT. The X signals pass through their own X D/A converter circuits 
and x deflection amplifier circuits to the X deflection yoke on the 
CRT. This positions the beam horizontally. 
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The Screen Selection signal is only used when the presentation 
switch is in the both position (left and right both displayed on the 
CRT) • The Screen Select signal controls the amount of X analog 
voltage that is developed by the D/A converter. When both left and 
right are being displayed the horizontal width of each is smaller 
than when either is displayed alone. 

Once the electron beam is positioned to the desired X/Y coordinate 
the symbol analog signal paints the character. The symbol analog 
voltage is generated in the DSC. The two Y Analog Symbol signals 
are received in the block labeled Y Symbol Analog Interface. The 
two Y signals (up/down) are an example of the push-pull deflection 
used by the CC545 circuits. Greater up voltage and the beam moves 
up, greater down voltage and the beam moves down, equal up and down 
voltage and the beam remains stationary. The two X analog symbol 
signals are received in the block labeled X Symbol Analog Interface. 

The X and Y symbol analog signals each go through their own 
amplifier circuits in the block labeled D/A Converter and Summing. 
The amount of symbol analog voltage is controlled by the input from 
the Programmed Symbol Size Control block. The two signals from the 
DSC into this block are the Medium and Small Character size 
signals. Absence of the medium or small signals indicates large 
size characters. 

The X and Y symbol analog signals from the D/A Converter and Summing 
block go through individual deflection amplifier circuits to the 
symbol deflection yokes on the CRT. 

Their are four deflection yokes on the CRT. One for the X position 
deflection, one for the Y position deflection, one for the X symbol 
analog, and one for the Y symbol analog. This is indicated by the 
circle with a 4 in it on the System Block Diagram. 

The Unblank Left/Right Screen signals are received in the block 
labeled Unblank Control and Line Drivers. The Programmed Symbol 
Size Control block controls the amplitude of the unblank signal. 
This is determined by the size of the character to be displayed. 
The Unblank signal goes to the CRT to turn the electron beam on or 
off. 

The block labeled Keyboard represents the six bit Key Code and Key 
Up/Key Down signals that are generated and sent to the DSC from the 
CC545. 

The block labeled Dead Start represents the Dead Start pushbutton 
located on the CC545. The Dead Start signal is sent to the computer 
dead start circuits. 

This activity has used the System Block Diagram to describe the 
theory of the logic areas of the CC545. You have now completed 
learning activity 2-E. 
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CYBER 170 Display Subsystem 
Learning Activity 2-F 

LEARNING ACTIVITY 2-F. EXERCISE: 
THEORY OF OPERATION REVIEW 

This activity reinforces what you learned in learning activity 2-E. 

OBJECTIVE 

o You will be able to list the major functional areas of the 
CC545 system block diagram and describe the function of 
each. 

Directions: After reading each of the following statements, fill in 
the blank{s) with a word or words to complete the statement and make 
it true. 

l. 

2. 

3. 

4. 

s. 

Cable A carries the 
display console. 

\\' 
'./' .. signals to the 

Cable B carries one screen select signal, ).( c~ . . >:, /.Symbol 
Analog signals, tV{o Symbol r.-..::. ,...,,'::. '-· ... • signals, and ·the 
unblank signals !\.:\! {to/from) the display console. 

The eight keyboard signals and the Dead Start signal are 
ca_rried ':· . . {to/from) the display console on the 

\ 1 cable. 

The 10 bits to the X position interface blo9k i~cludes the 
nine bits of X position and the r.-· .,. '1.: 1··1 , 1 ). ~ ••• \ bit, 
which is used only in Maintenance mode. 

The D/A converter and summing b o~k u~~s all signals from 
the Controller except the 1\j .... h\_ .. ~-rv\~"<-- signals. 

6. C:.1he amplitude of the Unblank signal is greater when 
':1-~--""'··1'.!..__ (small/medium/large) size symbols are painted. 

~ /-
7. The keyboard interface lines consist of b lines 

which encode the symbol of ().he key that i~ depr~9sed and 
two control lines labeled Xv.....vv ..w~ and Jt1~-i1\/ <~-tJf\. 

. . \l . G 
8. The magnetic fields producect..py, the symbol yokes modify the 

fields produced by the G-:.._,h··o~JL;cai'"Y\,, yokes to paint symbols. 

9. The X and Y position addresses go to O...e.ri·2.-r..1~ 
{separate/combined) digital to analog converter circuits in 
the D/A Converter and Summing block. 

10. The ~nalog sign~ls generated by the DSC are received in the 
Yo--,..) ·y~ ,.~, ·l.i.1-,~>''- \)/'\ ( 0':;"'"1"1.1t0 1\._,:·;~;_,.,_ij_, :(blocks in the block diagram. 

I 0 ~ , 
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CYBER 170 Display Subsystem 
Learning Activity 2-F 

ANSWERS TO LEARNING ACTIVITY 2-F. 

1. x and Y Deflection 

2. four, size, t;o 

3. from, B 

4. Screen Select 

s. Unblank 

6. large 

7. 6, Key Up, Key Down 

8. Position 

9. Separate 

10. X and Y Symbol Analog Interface 
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LEARNING ACTIVITY 2-G. TEXT READING: 
INTERCONNECTION DIAGRAMS 

CYBER 170 Display Subsystem 
Learning Activity 2-G 

This activity introduces the interconnection diagrams in the CCS4S 
manual. 

OBJECTIVE 

o You will be able to trace the signal flow through the 
diagrams of the CCS4S. 

Place microfiche number 12S, from the CYBER 170 Display Station 
manual (publication number GF629S2600) in your microfiche reader. Go 
to grid coordinate Bl and read the introduction to section S, 
Diagrams. 

Go to grid coordinate B3/B4. This diagram is titled, at the bottom 
right, Cabling Diagram Display Station 60 Hz. It shows the cables, 
jacks, and plugs used to interconnect the assemblies of the CCS4S. 
Notice at the bottom right the illustration of the CRT Vl, part 
number Sl601007. There are four lines into the base, right side, of 
the CRT. The second line from the top can be traced back, labeled 
OV-700V, to the deflection/CRT power supply at the top right of this 
diagram. The line is labeled W7Pl (cable 7 plug 1) as it is tied 
through the focus control potentiometer as 700 volts conunon to JS 
(jack S) of the deflection/CRT po~er supply. This is just one 
example, as all cables, jacks, and plugs can be followed on this 
cabling diagram to identify how the assemblies of the CCS4S are 
interconnected. 

Go to coordinate BS/B6. This diagram is titled at the bottom right 
Schematic Diagram, Station Console, Power 60 Hz. This diagram shows 
in detail the power connections between the assemblies of the CCS4S. 
Once again, follow how the focus potential is applied to the CRT. At 
the bottom of the diagram, and to the right of center, is an 
illustration of the CRT. The connecting pins on the base of the CRT 
are labeled. Follow pin number 6 back up the page and you will see 
it goes through the focus control. The pins on the control are also 
labeled, 1 conunon, 2 wiper, and 3 +700 volts de. The focus control 
can be followed back through W7Pl, pins A and B, JS to the 
deflection/CRT Power Supply. 

All other power connections between the assemblies of the CCS4S can 
be identified using this schematic diagram. 

Go to coordinate B7/B8. This cabling diagram is similar to the one 
at coordinate B3/B4, except it is for a 50 hertz display console. 
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CYBER 170 Display Subsystem 
Learning Activity 2-G 

Go to coordinate B9/Bl0. This schematic diagram is similar to the 
one at coordinate BS/B6, except it is for a 50 hertz display 
console. 

This activity has introduced you to the CC545 interconnection 
diagrams. 

You have now completed learning activity 2-G. 

2-22 



CYBER 170 Display Subsystem 
Learning Activity 2-H 

LEARNING ACTIVITY 2-H. EXERCISE: 
INTERCONNECTION DIAGRAMS REVIEW 

This activity reinforces what you learned in learning activity 2-G. 

OBJECTIVE 

o You will be able to trace signal flow through the diagrams 
of the CCS45. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. 

2. 

3. 

4. 

The keyboard data travels between the D/A chassis and the 
Keyboard on cable W I ~- (J 2 . • 

The OAGD Preamplifiers for X and Y position are connected 
to J. J of the +20 volt power supply by Cable 

'N ··r( \ 
The 4~0 hertz comes into the CC545 at connector panel 
TB p • . .. 
The Safety Ground is tied to TB2 pin~-':/_~----~ on the 
connector panel. 

5. The deflection/CRT power supplies provide L/ -=:> 0 volts 
to pin 10 of the CRT. 

6. The 400 P~F~z from the connector panel goes through the 
I~ / r-·· I to the 

deflection/CRT power supply. 

7. The 7);(: ;/-.\ (') ·:; I (\!'.'< \' switch is connected to the D/A 
chassis by cable W9. 

~ ~ u ~,.,/,f 
61369500 is the part number for thed\12.k' !2....-t"~:"':\,'\ fL-. i, · .. 

power supply. D 7 
8. 
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CYBER 170 Display Subsystem 
Learning Activity 2-H 

ANSWERS TO LEARNING ACTIVITY 2-H 

1. 12P2 

2. 2, W3Pl 

3. 1 

4. 3 

s. +420 

6. power control panel assembly 

7. DEAD START 

8. deflection/CRT 
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LEARNING ACTIVITY 2-I. TEXT READING: 
LOGIC DIAGRAMS INTRODUCTION 

CYBER 170 Display Subsystem 
Learning Activity 2-I 

This activity introduces you to the logic diagrams in the CC545 
manual. 

OBJECTIVE 

o You will be able to trace signal flow through the diagrams 
of the CC545. 

Place microfiche number 125, from the CYBER 170 Display Station 
manual (publication number GF62952600), in your microfiche reader. 
Go to grid coordinate D3/D4, tilted X Deflection, Symbol Deflection, 
and Symbol Size Logic. Now go to grid coordinate D5/D6 titled, Y 
Deflection, Keyboard, and Unblank. These two diagrams show the 
logic circuits of the CC545. Go back to grid coordinate D3/D4. The 
System Block Diagram (Figure 2-4) described in Learning Activity 2-E 
will be used for reference during this Learning Activity. 

Along the left side of the diagram, the signals are labeled Cable A 
or B, designating the cable from the DSC. The pin in the cable is 
also specified. For example, at the bottom left of the diagram the 
Screen Select signal comes in on pin W of the s· Cable. Directly 
above, X position coordinate 20 comes in on pin A of the A Cable. 
This area is represented by the Cable Connector blocks in the Figure 
2-4 block diagram. The Screen Select and x20 through 28 signals 
are received by 619 type of logic cards. The 619 cards for x20 
through 22 are labeled 619C, 619B, and 619A. Directly below each 
card is the card location, row and slot in the D/A chassis. The 619 
card at location A09 (row A slot 9) has three logical sections. 
Section A receives x22, section B receives x2l, and section C 
receives x20. This area is represented by the X Position 
Interface block in the Figure 2-4 block diagram. 

If you want more information on the 619 card, or any type of logic 
card, refer to section 7, Maintenance Aids. For example, put 
microfiche number 127 in your microfiche reader and go to grid 
coordinate F6. (Use the Quick Index for the fiche/grid of any type 
card you want more information on.) At grid coordinate F5/F6 is the 
Schematic Diagram for the 619 logic card. Notice the three sections. 
Go to grid coordinate E5/E6 and read the theory of operation for the 
619 card. Theory information is located at the grid coordinate 
above the schematic diagram of each card type. Go back to 
microfiche number 125, grid coordinate D3/D4. 
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Beside each 619 card is a triangle with a one in it that refers to 
the note in the upper right corner of the diagram. 

The output of the 619 cards go to the 002C-SADD-SAED resistor 
selection switch cards. The switch cards, the 4AKD power supply 
card {that supplies the reference voltage to the 002C cards), the 
two 4DMD resistor network cards, and the two 4DND summing amplifier 
cards generate the X position push-pull analog voltage from the 
digital position address sent by the DSC. The summing amplifiers 
supply the voltage to the OAGD Feedback Amplifier. These circuits 
are represented by the D/A Converter and Summing block in the figure 
2-4 block diagram. 

The output of the OAGD Feedback Arnplif ier goes to the X Deflection 
Amplifier portion of the Deflection Amplifier. The Deflection 
Arnplif ier is represented by the block labeled Deflection in the 
Figure 2-4 block diagram. 

The output of the X position portion of the Deflection Amplifier 
goes to the X position yoke assembly on the CRT. 

The OAGD Feedback Arnplif ier card has two potentiometers, level and 
gain, that must be adjusted for proper display area size and quality. 

Refer to figure 2-3 and locate the Feedback Arnplif ier cards and the 
Deflection Amplifier. Notice they are not located in the logic 
chassis. 

The Screen Select signal goes through its 619 card, 002C card, to 
the relay switch 4DLD card. The signal is only used in Maintenance 
mode. The PRESENTATION CONTROL switch sends a +20 volt signal to 
the pin 8 input of the 4DMD summing amplifier location Al6 to change 
the gain of the amplifier. The signal from the presentation switch 
is also passed out pin 9 to pin 8 of the other 4DND amplifier at 
location Al3 to change the gain of that amplifier. The signal from 
the presentation switch goes out pin 9 to the 4DLD relay switch to 
enable the Screen Select signal to pin 11 of the two 4DMD resistor 
network cards. The reason for this is to change the amount of X 
deflection analog voltage generated in Maintenance {both) mode so a 
12 by 8 raster area can be displayed. Notice the output wave shapes 
for the OAGD amplifier shown at the bottom right of the diagram. 

In the upper left corner of the diagram the Medium and Small symbol 
size signals enter through a pair of 619 logic circuits at location 
A07. The signals go to a decoder network of 1222RS circuits, at the 
top center of the diagram. This area is represented by the 
Programmed Symbol Size Control in the Figure 4-2 block diagram. 
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The decoders send small, medium, and large (absence of small or 
medium) signals to the other diagram page and down the center of 
this diagram to control the X and Y Symbol Deflection Circuits. 

The X and Y symbol analog signals from the DSC enter the diagram in 
the upper left corner labeled Left, Right, Up, and Down. The 
signals go across to the center of the diagram through 620 logic 
cards. This area is represented by the X and Y Symbol Analog 
Interface in the Figure 4-2 Block Diagram. The symbol analog 
signals then go to a SAHD-0 amplifier card for X symbol deflection 
and to a 4ALD amplifier card for Y symbol deflection with the size 
controlled by 016-D logic cards. There are potentiometers on these 
cards that must be adjusted for proper symbol size. The relay 
switch 4DLD card (Cl2), located above the X symbol Deflection 
Amplifier, is controlled by the presentation switch to change the 
gain of the amplifier. The amplified X and Y analog symbol 
deflection signals go through their amplifier circuits in the 
Deflection Amplifier to the X and Y symbol yokes on the CRT. 

Go to grid coordinate D5/D6. The lower left side of the diagram and 
across the bottom of the diagram are the logic circuits that 
generate the Y analog position voltage and send it to the Y · 
deflection yoke on the CRT. Notice it is very similar to the X 
deflection circuits, but some of the card types are different. 
Refer to Section 7 Maintenance Aids if a detailed description of 
each card type is desired. 

The DEAD START switch is shown in the upper left corner of the 
diagram. 

Directly below the DEAD START switch the Large, Medium, and Small 
signals enter from the previous diagram. 

The other signals that enter the diagram in the upper left corner 
are the Unblank Right and Unblank Left from the DSC. The Unblank 
signals go to the center of the diagram where they are received by 
4AMD delay cards at location C22 and C23. These circuits are 
represented by the Unblank Control and Line Drivers block in the 
Figure 2-4 block diagram. The cards at locations C22 and C23 have 
adjustable tapped delay lines. 

The PRESENTATION CONTROL switch is also shown in the center of the 
logic diagram. Below is the 4DLD relay switch card at location 
Cl2. Parts of this 4DLD card were also shown on the previous 
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diagram. The proper Unblank signal is enabled through the 4AMD 
cards to the 207 card at location C24. The Small, Medium, or Large 
signals, through the 4APO-l and 4AND cards, control the amplitude of 
the Unblank signal. There are three potentiometers on the 4APO-l 
card that are used to control the Unblank intensity for small, 
-medium, and large size characters. R4 is the operator intensity 
control. There is also a potentiometer on the 207 card that is used 
to adjust the unblank signal. 

The Unblank signal then goes through a OKGD arc-over protect circuit 
to the CRT. 

The keyboard logic cards, in the upper right corner of the diagram, 
generate the 6-bit alphanumeric code and Key Up/Key Down signals out 
the B Cable to the DSC. The 4AJD card at location A03 has a 
potentiometer that is used for the keydown repeat adjustment. If a 
key is held depressed, the Key Down signal can be adjusted to repeat 
every one to three seconds. You will perform this and the other 
adjustments during the laboratory portion of this course. 

This activity has introduced you to the CC545 logic diagrams. 

You have now completed learning activity 2-I. 
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LOGIC DIAGRAMS DESCRIPTION 

CYBER 170 Display Subsystem 
Learning Activity 2-J 

This activity decribes the logic diagrams in the CC545 manual. 

OBJECTIVE 

o You will be able to trace signal flow through the diagrams 
of the CC545. 

Place microfiche number 125, from the CYBER 170 Display Station 
manual (publication number GF62952600), in your microfiche reader. 

Read the paragraphs under X Deflection, Symbol Deflection, and 
Symbol Size Logic at coordinate C3/C4 while studying the diagram at 
coordinate D3/D4. 

Read the paragraphs under Y Deflection, Keyboard, and Unblank at 
coordinate C5/C6 while studying the diagram at coordinate D5/D6. 

Read section 4, Theory of Operation on microfiche number 124, 
coordinates G2 through G7, while studying the logic diagrams on 
microfiche 125, coordinates D3/D4 and D5/D6. 

Remember additional information on specific types of 10gic cards is 
contained in Section 7, Maintenance Aids, on microfiche numbers 127 
and 128. 

STUDENT NOTES 
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LEARNING ACTIVITY 2-K. EXERCISE: 
LOGIC DIAGRAM REVIEW 

This activity reinforces what you learned in learning activities 2-I 
and 2-J. 

OBJECTIVE 

o You will be able to trace signal flow through the diagrams 
of the CC545. 

Direction: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

The 619 logic card at chassis location All receives the 
)<' ::> ... (.,. through (( bi ts f ram the DSC. 

The Medium symbol si9~l enters the display console on pin 
N of the L ~ (A/B) Cable. 

The 4ALD type of logic card is at location C. f_\ 7 . 
Pin 5 of the 4DMD card ties to a 7"), s--1\ ohm resistor. 

The output of the + or - X Summary Amplifier varies from O 
volts to - .:)__~. volts. 

The L+,S reference voltage is supplied to tl:e 002C cards by 
the -,- A/\1) type card at location C .1 (I • 

I 
T~ \Y(;os~tioning summing amplifier card is at location 

A "·?-' r. / \ r:Jcard may be used interchangeably with a 619 
card. 

The resistor selection switch cards used in the D/A 
converter for the_ X position address are types 002C, 
r"f)' IJ. 1) \) , and T,;.-- A (,;:_ D . 
The resistor selection switch card used in the D/A , 

t:' •""' 

converter for the Y position address is type Q () _,, (, · =/ 
\) \ \ . 

The ~1-·~..r.,,.,,,~ r§ •• u(\1 .. \~-·}( .... signals are input to the 620 cards. 
~ ~ 

The Large symbol sig~,al ~._generated when the Small and 
Medium signals are .::-.::.:<~ "'··· i,_,,.. • 
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13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

The Y Symbol Deflection Ampliff_,!=r\ ~~.-~.a:4-l-l L[) type. o~ card 
that applies the signal to the \.) r) a., , : , .,. t Amplifier. 

•,. . 
The 4APD card modulates the symbol >· ; t' '} ... i:1\ ·,,,_; }:~.' according 
to the size selected. (. 

') j} \~ "' 
The 4AJD card develops the j 1 ·, Ll1\ .1,1_,\0 ."'c'. .t.(. \ r"l"'·'I • u J •• . signals 
to the DSC. (! \ \ 

The c_9rd at location l//4 'Pl {.) sends the Keyboard data out 
the .~ ... ·~ (A/B) cable. 

~~:'t;i~~t/~·~-!~~:;;~he relay:w~~c~h!n 4~~~ ~~-~c{"·t~ ·~·~~~~ize. 
'\ \,' .. . 

The~-) ..... \·,,.· · · · . · ·. signal passes through the OKGD (arc-over 
protect circui t)l:! to the CRT. 

The output of the Y posit~on Deflection Amplifier goes to 
' I •I the \ i, :,,.,...,: ,•I • 11 •, )•i• 

The u~'blank pulse to the con~~ol grid on the CRT can vary 
from ·-·I'!:.;... to ± f Y.; volts. 

Refer to figure 4-2 in the CC545 Manual. The switches 
shown in the Resistor Selection are actually logic gates on 
a 0 0 .) \.~ type of logic card. 

Refer to figure 4-2 in the CC,54.5 Manual. The Resistor 
Network is on 027 or ~ /) A/\ \_) type of logic cards. 

23. The value of the resistor for bit x22 is l .._ ), () 
ohms. 

K 

24. 

25. 

26. 

27. 

28. 

Figure 4-2, in the CC545 Manua~, ~illustrates the f') 'f[i ,/) 
connector network for the )( (X/Y) position 
address that generates the push-pull deflection. 

The 4DND type of logic 
amplifiers. 

cards are used for the r·:z_ ... L-vJ~y\.!\tyv.~, . r 
Both Summary Amplifiers output __. J volts to the 
Feedback Amplifier when the beam is centered. 

The Feedback Amplifier is a () Ac_,[) type of card. 

I'°' \) 0 r r' , " The output of the Feedback Amplifier goes to the t-J..JlA-----¢...~--·'..-1\ • , 

Amplifier, which provides push-pull outputs for the /l ' 
deflection coils (yokes) on the CRT. 
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29. 

30. 
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Analog signal from the DSC goes t~rough 1 ~~ 
type of logic card then to the r:.:.;_,\A/"t'·J: -:\. · 
Amplifier drivers (4ALD and SAHD-0~ type of 
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ANSWERS TO LEARNING ACTIVITY 2-K 

1. x26, x28 

2. N, B 

3. C07 

4. . 77. 5 K 

5. -2 

6. 4AKD, Cl4 

7. Bl6 

8. 8BMD 

9. 5ADD, 5AED 

10. 002C 

11. Analog Symbol 

12. absent 

13. 4ALD, Deflection 

14. intensity 

15. Key Down/Key Up 

16. A02, B 

17. presentation, middle (Maintenance) 

18. Unblank 

19. Deflection Yoke on CRT . 
20. -15, +18 

21. 002 

22. 4DMD 

23. 630 
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24. 

25. 

26. 

27. 

28. 

29. 

30. 

D to A, x 

Summing 

-1 

OAGD 

Def le ct ion 

620, Symbol 

Toggle 

Deflection 
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LEARNING ACTIVITY 2-L. REFERENCE READING: 
SCHEMATIC DIAGRAM DESCRIPTIONS 

This activity describes the schematic diagrams in the CC545 manual. 

OBJECTIVE 

o You will be able to trace signal flow through the diagrams 
of the CC545. 

Place microfiche number 125 from the CYBER 170 Display Station 
manual (publication number GF62952600), in your microfiche reader. 

Go to coordinate C7/C8 and read the paragraphs under Deflection 
Amplifier while studying the diagram at coordinate D7/D8. 

Go to coordinate C9/Cl0 and read the paragraphs under Deflection 
Amplifier while studying the diagram at coordinate D9/Dl0. 

Go to coordinate Cll/Cl2 and read the paragraphs under Power· Control 
Panel while studying the diagram at coordinate Dll/Dl2. 

Go to coordinate El/E2 and read the paragraph under Deflection/CRT 
Power Supply while studying the diagrams at coordinate Fl/F2 and 
Gl/G2. 

Go to coordinate E3/E4 and read the paragraphs under Deflection/CRT 
Power Supply while studying the diagrams at coordinate F3/F4 and 
G3/G4. 

Go to coordinate E5/E6 and read the paragraphs under 20 kilovolt 
Power Supply while studying the diagram at coordinate F5/F6. 

Go to coordinate E7/E8 and read the paragraphs under Keyboard 
Switches and Diode Encoder while studying the diagram at coordinate 
FlO. 

Go to coordinate Ell/El2 and read the paragraph under +20 volt and 
-20 volt Power Supply while studying the diagram at coordinate 
Fll/Fl2. 
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STUDENT NOTES 
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LEARNING ACTIVITY 2-M. EXERCISE: 
SCHEMATIC DIAGRAM DESCRIPTION REVIEW 

This activity reinforces what you learned in learning activity 2-L. 

OBJECTIVE 

o You will be able to trace signal flow through the diagrams 
of the CC545. 

Directions: After reading each of the following statements, fill in 
the blank(s) with a word or words to complete the statement and make 
it true. 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

(_j . 
Within the Deflection Amplifier there are high 
temperature thrxmostats that open when the temperature 
rises above I '/ () OF. 

The X-:-Symbol Out 1.~gnal leaves the Deflection Amplifier on 
TBl pin number -·~-.:~~--~ 

The +X and/-X symbol input to the Deflection Amplifier both 
equal '.~';) volts when the electron beam is centered 
in the matrix. 

In the Power Control Panel, 400 hert~lt,..sent to the 20-
energizes. volt supply immediately after· relay · 

I 

The contacts of relay k• J. provide a hold path for 
in the Power Control Panel. 

' / \ The POWER QFF switch causes relay 1"\ to energize 
the Power Control Panel. 

When a high-temperature thermostat in the (~.~ r: .. ;:t·\J;-- ~"-
Ampli f~ r op~ns, relay_K7 in the J?OWer controll. . 
panel C'l_.st_, ~.c.N·-I /> .A..:-(_.t!-JJ •. :j (~ner~+zes/d~1-energizes), this 
removes +20 vo s (~rol'(\1 , the_ ~.J) .. 1.'.A'\ ... ('.! ~\ '\ .... ~ .• ·.;. ... supply and 
turns on the . _ -....,;,p;.11'\ r 9,/li·.;-tl \ indicatoI(J· 

After line power is applie to the filaments/.!_relay K3 
the contacts\-r& .. t'/I'\ (open/close) after --1"----
seconds. ~ . -

K6 

in 

9. Thermal relays Kl and K2, in the deflection/CRT power 
supply, delay the +20, l..J. ,J () , and 1 /2 D -volt 
outputs for / .t::"- seconds during power on. 

"""' 
) 
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10. 

11. 

12. 

13. 

14. 

15. 

The +6.3 volts, from ~r~ defle tion/CRT power supply, is 
applied to the 'C R..-..... M ;;_ /\">\J!.JV • 

The deflection/CRT power supply provides ·/- '+ b -vol ts 
for the X position yoke. 

The 20 kilovolt power supply provides / '(, /\:~ -v~lt.,...,, 
output for the CRT post accelerator anode from' a c..l. () 
volt input. 

Pressing an alphanumeric keyboard key, applies O\/',):,·CAJ'r,~ 
to its associated diodes. ~ · 

The ~ -bit key code is applied to the logic cards 
in the b1/,d-b chassis. 

The +20 volt and -20 volt power supplies (,(/t9 .. ..; 
(are/are not) adjustable. 
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The answers for learning activity 2-M are on the following page. 
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ANSWERS TO LEARNING ACTIVITY 2-K 

1. four, 1900 

2. 5 

3. 6 

4. K4 

5. K2 

6. Kl 

7. Deflection, de-energized, high-voltage, HIGH TEMPERATURE 

8. open, 15 

9 +420, +700 

10. CRT filament 

11. +40 

12. +18K, +20 

13. ground 

14. 6, D/A 

15. are 
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POST TEST 

CYBER 170 Display Subsystem 
Module 2 

When you have completed the learning activities assigned for module 
2, sign onto the PLATO terminal and take the module 2 test. 

You may use your student manual and your reference manuals during 
the test. Be sure to take them with you to the PLATO terminal. 

Depending on the results of the test, you will be told either to 
review some of the activities in the moduJe or to go on the module 3. 
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Module 3 

CYBER 170 Display Subsystem 
Module 3 

CYBER 170 Display console 
CC545 C, D, E, and F to CC545 G/H Differences 

This module covers the differences between the CC545 c, D, E, and F 
and the CC545 G/H models. Material covered includes: General 
Description, Operation and Programming, Theory of Operation, Inter­
connection Diagrams, Structured-Analysis-Method Troubleshooting 
(SAM) and Maintenance Procedures for the CC545 G/H. A large portion 
of the reference material for the CC545 G/H duplicates the reference 
material for the CC545 C, D, E, and F which was used in module 2. In 
order to maintain continuity, a review of the previous material is 
necessary in exploring the differences between the two model groups. 

The major product differences are as follows: a) Approximately 60 
logic modules, located in three rows of modules in the CC545 C, D, 
E, and F, have been reduced to three PC boards in the CC545 G/H, b) 
The +20 Volt Power supply in the CC545 c, D, E, and F has been 
replaced by a Logic Power supply which provides additional voltages 
in the CC545 G/H, c) The High Voltage Power Supplies are slightly 
different, d) The display adjustments vary because of changes in 
modules, but the procedure for making adjustments remain similar, 
and e) The Deflection Amplifiers are changed slightly in that the 
CC545 G/H has an amplifier stage removed from the Deflection 
Amplifier board and placed on the Digital to Analog board. 

PRETEST 

To start this module sign on to the PLATO terminal and read the 
objectives. If you feel you are able to satisfy one or more of these 
objectives, take the module test. After evaluating the results of 
the test, PLM will assign the learning activities you should study 
next. If, however, you do not wish to take the test first, ask for 
an assignment. 
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LEARNING ACTIVITIES 

In the Assigned column below, place a checkmark by each activity 
assigned to you by PLM. Then proceed through your assigned 
activities. Put a check in the Completed column as you complete each 
assigned activity. You may choose to do all of the activities or do 
some activities more than once. 

Assigned Completed Activity Description 

3-A Text Reading: CC545 General 3-5 
Description - Major Differences. 
This activity describes the 
major differences between the 
CC545 C, D, E, and F and the 
CC545 G/H. 

3-B Reference Reading: CC545 G/H 3-9 
General Description. This 
activity describes the general 
characteristics of the CC545 
G/H. 

3-C Exercise: CC545 General Descrip- 3-12 
tion Review. This activity re­
inforces what you learned in 
learning activities 3-A and 3-B. 

3-D Reference Reading: CC545 G/H 3-15 
Operation and Programming. This 
activity describes the differ-
ences between the Operation and 
Programming the CC545 G/H and 
those for the CC545 C, D, E, 
and F. 

3-E Exercise: CC545 G/H Operation 3-16 
and Programming Review. This 

3-F 

activity reinforces what you 
learned in learning activity 
3-D. 

Text Reading: CC545 G/H Theory 
of Operation. This activity 
describes the display control 
circuits used in the CC545 G/H. 

3-2 
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Assigned Completed Activity 
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Module 3 

Description 

3-G Exercise: CC545 G/H Theory of 3-26 
Operation Review. This activity 
reinforces what you learned 
in learning activity 3-F. 

3-H Reference Reading: CC545 G/H 3-29 
Interconnection Diagrams. This 
activity describes the inter­
connection diagrams for the 
CC545 G/H. 

3-I Exercise: CC545 G/H Intercon- 3-30 
nection Diagrams Review. This 
activity reinforces what you 
learned in learning activity 
3-H. 

3-J Reference Reading: structured 3-33 
Analysis Method (SAM) Trouble­
shooting. This activity intro-
duces you to the structured 
Analysis Method Troubleshooting 
and the use of the Trouble-
shooting ·listings. 

3-K Exercise: Structured Analysis 3-34 
Method Troubleshooting Review. 
This activity reinforces what 
you learned in learning activity 
3-J. 

3-L Reference Reading: CC545 G/H 3-37 
Maintenance Procedures. This 
activity introduces you to the 
maintenance procedures for the 
CC545 G/H. 

3-M Exercise: CC545 G/H Maintenance 3-38 
Procedures Review. This activity 
reinforces what you learned in 
learning activity 3-L. 
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LEARNING ACTIVITY 3-A. TEXT READING: 

CYBER 170 Display Subsystem 
Learning Activity 3-A 

cc545 GENERAL DESCRIPTION - MAJOR DIFFERENCES 

This activity describes the major differences between the CC545 C, 
D, E, and F covered in module 2 and the CC545 G/H. 

OBJECTIVE 

• You will be able to identify the major functional 
differences between the CC545 G/H and the CC545 C, D, E, 
and F. 

The CC545 G/H models differ from the CC545 C, D, E, and F models in 
the following areas: a) the digital to analog logic, b) high voltage 
power supplies, c) logic power supplies, d) display adjustments, and 
e) slight changes to the deflection amplifiers 

There are approximately 60 logic modules mounted in three rows in 
CC545 C, D, E, and F models that have been reduced to three PC 
boards using integrated circuits in CC545 G/H. The "Level of Repair" 
for the PC boards is to the board assembly. 

The High Voltage Power Supply (part number 51918275) in CC545 G/H 
differs in that it is maintained only to replacement of the entire 
assembly, rather than to the component replacement as in the High 
Voltage Power supply used in the CC545 C, D, E, and F models. The 
new HV Power Supply is interchangeable with the old HV Power Supply, 
which is no longer manufactured. 

The Logic Power Supply used in CC545 G/H supplies +5, +15, +20, 
-18.5, and +30 volts compared to only +20 volts fr'Om tne +20 volt 
power supply used in CC545 c, D, E, ana F. Both types of Power 
supplies are maintained to component replacement of boards, 
transistors, semiconductors, and so forth. 

The display adjustments are similar for both model groups, but logic 
changes have resulted in different modules, test points, and 
adjustment potentiometers. 

It should be noted that the deflection amplifiers are slightly 
different in the CC545 G/H, although they are functionally 
equivalent to those for the CC545 C, D, E, and F models. One stage 
of amplification has been removed from the Deflection amplifier and 
placed on the Digital to Analog boards. 
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r --------, r-------, 

I . DEFLECTION/ l I HIGH- I 
I CRT ----------..,..1- VOLTAGE I 
I LOGIC SUPPL y I, SUPPL y 1, 

I SUPPLY 

COMPUTER 
INPUT/OUTPUT! POWER FILAMENT AND I I 

DATA I CONTROL PANEL CATHODE POTENTIALS I 
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I 1 I 

{
400-Hz POWER I CONNECTOR l II 
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SOURCE 60-Hz POWER 1
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AMPLIFIER 
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.---------, I SYMBOL/POSITION DEFLECTION : l I UNBLANK CONTROL i 
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I I I ANALOG I 
I i-.;1--------1--------....._ LOGIC I 
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KEYBOARD L - - - - - - __J L - - - - - _J 
BASE CABINET MONITOR 

Figure 3-1. CC545 G/H Display Station Block Diagram 
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DEAD START 1 ~TRIM BEZEL 

i ' es 1/ ~~~~~~~,. I r j' V ""' 
~lQ ~ y:::::SITY 

k4-.-. --J.11 

M~~~gR~ 
HIGH-VOLTAGE 
POWER SUPPL ,-----

LOGIC 
CHASSIS / 

FRONT VIEW 

;/ 

LEFT SIDE VIEW 

J 

AQUADAG 
CLIP 

KEYBOARD 

01308-1 

Figure 3-2. CC545 G/H Display Station Front and Left Side Views 
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FELT PADS 

REAR VIEW 

Yd/a 

X d/a 
KEYBOARD/UNBLANK 

FILTER 

BLOWER 
(8/) 

01309 

Figure 3-3. CC545 G/H Display Station Rear View 
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LEARNING ACTIVITY 3-B. REFERENCE READING: 
CC545 G/H GENERAL DESCRIPTION 

CYBER 170' Display Subsystem 
Learning Activity 3-B 

This activity describes the general characteristics of the CYBER 170 
Display Station, models G and H. 

You will find that the General Description material provided in the 
CC545 G/H Hardware Reference Manual is very similar to the same 
material covered in the Hardware Reference Manual for the CC545 C, 
D, E, and F. Particular attention should be given to the D/A Logic, 
Logic power Supply and the High Voltage Power Supply. 

OBJECTIVE 

• You will be able to identify the major functional dif­
ferences between the CC545 G/H and the CC545 C, D, E, and F. 

Read section 1, General Description, CYBER 170 Display Station, 
CC545 G/H, Hardware Reference/CE Manual, publication number 
62940018. A large portion of this section duplicates material 
covered in module 2 for CC545 C, D, E, and F. 

The following paragraphs will define figures of diagrams or 
pictorials to be canpared in the Hardware Reference/CE Manuals for 
both the CC545 G/H and CC545 C, D, E, and F. 

A copy of some of these figures for the CC545 G/H is included in this 
section for your own notes, identification of parts, and so forth. 

Compare the following figures: 

• Canpare the Functional Block Diagram for the CC545 G/H, 
figure 1-2, publication number 62940018, (also included as 
figure 3-1 of this manual) with the Functional Block 
Diagram for the CC545 C/D, E and F, figure 1-3, publication 
number GF62952600. Note the relocation of the D/A Logic in 
the CC545 G/H. 

• Compare the CC545 G/H front, side and rear views, figures 
6-1 and 6-2, publication number 62940018 (also shown 
included as figures 3-2 and 3-3 of this manual) with those 
for the CC545 C, D, E, and F, figures 3-2 and 3-3, 
publication number GF62952600. Note the Logic Chassis, X 
d/a, Y d/a and Unblank/Keyboard, Logic Power supply and 
High Voltage Power Supply locations in the CC545 G/H. 
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TP5 

TP7 
GND 

TP9 
30V 
GND 

• Compare the Logic Power Supply for the CC545 G/H, figure 
2-4, publication number 62940018 (also included as figure 
3-4 of this manual), with the +20 Volt Power Supply for the 
CC545 C, D, E, and F, figure 6=10, publication number 
GF62952600. Note the additional voltages provided in the 
Logic Power Supp~y for the CC545 G/H. 

• Compare the High Voltage Power Supply, part number 
51918275, used in the CC545 G/H shown as figure 6-10, 
publication number 62940018 (also included as figure 3-5 of 
this manual) with the High Voltage Power supply, part 
number 61369600, used in the CC545 C, D, E, and F, shown as 
figure 6-11, publication number GF62952600. Note the size 
and shape of the different power supplies as well as the 
difference in adjustment positions. 

TP1 CB2 

CB1 
POWER 

@ ~ 
@ 
@ ~ 
@ 
@ ~ 
@ @ 
@ 

~ @ 
c @ ® 

Figure 3-4. Logic Power Supply (CC545 G/H) 
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CYBER 170 Display Subsystem 
Learning Activity 3-B 

ANODE LEADS 

Figure 3-5. High Voltage Power Supply (CC545 G/H) 
Part Number 51918275 
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LEARNING ACTIVITY 3-C. EXERCISE: 
cc545 G/H GENERAL DESCRIPTION REVIEW 

This activity reinforces what you learned in learning activities 3-A 
and 3-B. 

OBJECTIVE 

• You will be able to identify the major functional dif­
ferences between the CC545 G/H and the CC545 C, D, E, and F. 

After completing the exercise, check the answers with those given at 
the end of this learning activity. 

Directions: Read each of the following questions and write your 
response in the blanks provided. 

1. 

2. 

3. 

4. 

s. 

6. 

What are the most significant differences bJetween the CC545 
_,,. (' j G and the CC54p H ~odels? . {<:: ;t .. ::::i ·~· (l -·-\f· . . 

\ l 

Identify the 3 major functional areas, of the CC545 G/H, 
using figure 3-1,. \ · c: 1 • ( •· 

and . ; · } (') 
I 

How do ttl~ 3 major functional areas of the CC545 G/H shown 
in figu.re 1-2, publication number 62940018, compare to 
those for the CC545 C, D, E, and F shown in figure 1-3,\ 
pu~-~)cati9~ num~_er Gr62952600? \'it}- r- y ·,.rt,...\ \;._, ·; \_ r- .f'i, .1 J\··, \ 

-' ···~T '·-}t '-·.. c. ... _,,,1-·~·\1 1'· • .,·,\--{,j.~\.f· .. ·::::·: .. \1,s~\- ~ 
\ 
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Learning Activity 3-C 

7. What voltages are provided by the Logic Power supply in the 
CC545 G/H? .· ·-' , . : '' , :.. i " , ;- '·I 

8. 

9. 

10. 

11. 

' ' ! 1'. :.,--- ' \-'•' ------
' 1

1

, I '-· --·--

Why are the Feedback 
block in the monitor 
number GF62952600? 

Amplifiers not shown as a separate 
as sJ:iown -~ fi/gure .1,-f' ,:pub!L,ication 

r) ....., J\ ·· r ) I) I 1 ;, r · · t \ · fl i-~-r;:•"' I "' ( -, , I ,,,.,· . ", J, J. , , .... ,, '." ; 

v \) 

Identify the location of the X d/a bo~~d as viewed from the 
rear of the display station. \,'. .. ::_,;'('·~;~ __ __;='-':::...;..~~----------------

Identify the location of the Y d/a bqard as viewed from the 
rear of the di splay station. (\.A.-,/·· 7~ ----..__,.,.,,--------------------­

'• 
Identify the location of the Unblank/Keyboard boarq as 
viewed from the rear of the display station. _).:") . .'/·"~ ____ .....,_ _______ _ 

I 
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ANSWERS TO LEARNING ACTIVITY 3-C 

1. CC545 G is 60 Hz 
CC545 H is 50 Hz 

2. Monitor, Base Cabinet, and Keyboard 

3. The Power and Control block has been changed to Base 
Cabinet in the CC545 G/H: the workshelf block has been 
changed to keyboard in the CC545 G/H. , 

4. Digital to analog logic: deflection amplifier: CRT: High 
Voltage Supply 

5. Connector Panel: Power Control Panel: Logic Supply: 
Deflection/CRT Supply 

6. The Digital to analog circuitry has been reduced from 3 
rows and over 60 modules to 3 PC boards in the CC545 G/H. 
These 3 modules are physically located in the Display or 
Monitor Cabinet. 

7. +S, -5, +15, -15, +20, -18.5, +30 volts 

8. Feedback amplifiers are included as part of the X and Y d/a 
boards. 

9. Center of three PC boards 

10. Board to the right 

11. Board to the left 
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LEARNING ACTIVITY 3-D. REFERENCE READING: 
cc545 G/H OPERATION AND PROGRAMMING 

CYBER 170 Display Subsystem 
Learning Activity 3-D 

This activity describes the differences between the operation and 
programming of the CC545 G/H compared to the CC545 c, D, E, and F. 

OBJECTIVE 

• You will be able to list and describe the CC545 G/H 
controls and indicators that are different from those for 
the CC545 C, D, E, and F. 

Read in CYBER 170 Display Station CC545 G/H Hardware Reference 
Manual, publication number 62940018, section 2, Operation and 
Programming. 

This section is essentially a review except for the Logic Power 
supply which replaces the + Volt Power supply used in the CC545 c, 
D, E, and F. 

3-15 



CYBER 170 Display Subsystem 
Learning Activity 3-E 

LEARNING ACTIVITY 3-E. EXERCISE: 
CC545 G/H OPERATION AND PROGRAMMING REVIEW 

This activity reinforces what you learned in learning activity 3-D. 

OBJECTIVE 

• You will be able to list the CC545 G/H controls and 
indicators that are different from those in the CC545 c, D, 
E, and F. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: Read each of the following questions and write your 
response in the blanks provided. 

1. 

2. 

3. 

4. 

s. 

6. 

What differences exist between the programming and 
operation of the CC545 G/H compared to the CC545 C, D, E, 
and F? Hint: Log.ic· Power supply: \ ·. \ 

""J: ~ I 7 \J "' · •• 'i i · "- , .. 1\· ' '.. • 'r --~-~ d ~J \ t')'' .... \ ~t.:.:n t .... ,,, .. ~·.......... , ... 0 /\ · '\; "'/,, ~ .... -''., ·' 
- \ .'_/ I ( \ 

What 1 is thelrurpose of the CBl on ehe Logic Power Supply? 
'-) (J D - .,_,) 
1- . r-.:::~ 

What is the purpose ... of the ·-GB-2 on the Logic Power supply? 
)6, s /1j ~f<<;~)·.\1·~' 1,1. \l,l:),.),_~;.:~t,· 

What is uhe purpose of CB3 on the Logic Power Supply? 
t ~··'f/~ '/ ..... J .. ; 

. What -i~· t~ ,,Su:r.:Vse of CB4 on the Logic Power supply? 

What is the purpose of the adjusting potentiometer on the 
front panel-0f tP-e Deflection/CRT Power Supply? 

-r I ~ }-i>" r rr () 
' 
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7. What is the purpose of the following indicators/switches on 
the Power Control Panel? 

a. 

b. 

c. 

d. 

e. 

High Tempe~ature 
~<;y_,\1j-·O- v\...,V 

Thermos'tat By-pass 
,I{.-{,, •(\ f ·~ '°> ,v ,.....\ ,.\ /, ...; ...... ,,.i•.1 .• • .• 

Ready/). !) 
...,..;./\ • ~t' .~ ' . \~ \ 

l 

Power ON / ' r~, ,• t ~ \ ' r ~ ~ .. : i'·,-. 

\ ) 

Ii 

·) 

/90 

' ' ' 1.,' •• 

ii 
I 

1•1 
! 
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ANSWERS TO LEARNING ACTIVITY 3-E 

1. The +20 Volt Power supply has been replaced by a Logic Power 
supply in the CC545 G/H. The +20 volts are not adjustable 
in the Logic Power Supply. 

2. CBl - 400 Hz power 

3. CB2 - -18.5 volt protection 

4. CB3 - +30 volt protection 

5. CB4 +20 volt protection 

6. Adjustment for the +15 to +110 volts 

7. a. High Temp Indicator - Internal deflection amplifier 
temp over 190 F. 

b. Thermostat By-pass - Action switch/indicator, 
overrides the deflection amplifier high temperature 
thermostats - Action switch/indicator. 

c. Ready - indicator, indicates high voltage is on and 
station is ready for display. 

d. Power ON - Momentary switch/indicator, turns on 
station power and illwninates. 

e. Power OFF - Momentary switch - turn off high voltage 
immediately, imposes 15 second delay to remaining 
power supplies. 
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LEARNING ACTIVITY 3-F. TEXT READING: 
CC545 G/H THEORY OF OPERATION 

CYBER 170 Display Subsystem 
Learning Activity 3-F 

This activity describes the display control circuits used in the 
CC545 G/H. 

OBJECTIVE 

• You will be able to list and describe the purpose of the 
principal assemblies canprising the display control 
circuits for the CC545 G/H. 

The Block Diagram of Station Display - Control Circuits, figure 4-1, 
publication number 62940018, describes the CC545 G/H, also shown as 
figure 3-6 in this training manual. 

It should be noted that the X D/A Converter and the Y D/A Converter 
(type lADD Boards) are identical and interchangeable, except for 
minor adjustments for symbol size and shaping. 

The Unblank/Keyboard board (type lABD Board) is unique in the CC545 
G/H. The lADD and lABD boards are considered replaceable to the 
board level. 

Troubleshooting training will be limited in this course to the 
training necessary to adequately understand the logic necessary to 
isolate problems to the board replacement, if the failure is 
actually on one of the three PC boards. 

Portions of the Theory of Operation section from the CYBER 170 
Display Station, CC545 G/H Hardware Reference Manual, publication 
number 62940018, are included in this section of the training 
manual. If the student desires, he or she may read the complete 
Theory of Operation, section 4, for an in-depth study of the 
workings of the lABD and lADD boards, although these boards are 
replaceable as an assembly and therefore will not be covered 
in-depth in this course. 
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THEORY OF OPERATION 

Figure 3-6 is a block diagram that depicts the station interface and 
indicates the principal assemblies comprising the display control 
circuits of the station. 

The interface cables connect the display station to the host central 
processor unit (CPU) via a controller which resides in the CPU chas­
sis. The CPU ultimately provides the display and position control 
inputs for the display station. Operator inputs via the station 
keyboard pass first to the CPU before being returned to the station 
as display symbol information. The CPU passes gross beam positioning 
information to the station via the X and Y deflection signal lines, 
and it passes symbol painting information to the station via the X 
symbol analog signal lines. The blank and unblank signals control 
the actual painting of symbols on the display screen as the deflec­
tion signals manipulate the beam across the face of the screen. 

STATION INTERFACE 
CABLE CONNECTORS 
,-----, X DEFLECTION (9) 

A 
Y DEFLECTION (9) 

....___ 
,..._ +X SYMBOL ANALOG 

-X SYMBOL ANALOG 
+Y SYMBOL ANALOG 
-Y SYMBOL ANALOG 

SYMBOL SIZE SMALL 
B SYMBOL SIZE MEDIUM 

UNBLANK LEFT SCREEN 
UN BLANK RIGHT SCREEN 
SCREEN SELECT 
DEAD START 
KEY UP - KEY DOWN i-.. -i-_ KEYBOARD DATA (6) 

._____.--

KEYBOARD 

--- X D/A -- _.., 
XIY -- --- CONVERTER DEFLECTION --- BOARD ~ AMP 

·~ 

---- Y DIA 
CONVERTER ~ 

~ 
BOARD 

- w 
.....i .. 'V\ __, 

XIY .. 
K .. UN BLANK/ DEFLEC-

KEYBOARD TION 
BOARD YOKES 

~ 

t--

Figure 3-6. CC545 G/H Block Diagram of Station 
Display-Control Circuits 
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The remainder of this section describes the display control circuits 
in greater detail. The bulk of these circuits are mounted on the d/a 
converter boards and on the unblank/keyboard board. The text, there­
fore, emphasizes the circuits on these three circuit boards. Please 
note, however, that the X and the Yd/a converter boards are identi­
cal, and therefore, the text only actually describes the functions of 
a single d/a converter board rather than those of two separate ones. 

D/A CONVERTER BOARD 

The following paragraphs discuss the general function of the d/a con­
verter board: they then proceed to describe its separate functions 
of gross beam positioning and symbol deflection (painting). 

General Function 

The d/a converter board processes both the gross position deflection 
signals (X and Y deflection in figure 3-6 and the symbol deflection 
information (X/Y symbol analog in figure 3-6 for a single axis (X or 
Y). The converter board converts the nine parallel input bits (X or 
Y) of gross position information into a differential analog signal. 
Symbol information, on the other hand, is received directly from the 
CPU as differential analog signals. Once received by the d/a board, 
the symbol positioning signals are operated upon by the circuits on 
the d/a board, but they remain differential analog signals. The 
following paragraphs explain in much greater detail how the circuits 
of the d/a converter board operate on both the gross-position and 
symbol deflection signals. Figure 3-7 is a block diagram depicting 
the various circuits found on the d/a converter board. 

Gross Beam Positioning 

The gross beam positioning circuits move the electron beam to the 
general area of the display screen where symbols are to be painted, 
and the symbol painting circuits then provide the short strokes of 
beam motion required to form each individual part of a character. In 
general, th~ circuits along the top half of figure 3-7 constitute 
the gross beam positioning circuits while those along the bottom 
half constitute the symbol painting circuits. The gross positioning 
circuits include the following: 

• Line Receiver and Bit Shift 

• D/A Converter and Offset 

• Summing Amplifier 

• Feedback Amplifier 
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CENTERING 

SCREEN SELECT 
(1 BIT) 

POSITION WORD 
(9BITS) 

MODE 
CONTROL 

SYMBOL 
ANALOG 

SYMBOL 
ANALOG 

SMALL 
SYMBOL 

MEDIUM 
SYMBOL 

LINE 
RECEIVERS 

BIT 
SHIFT 
LOGIC 

QB,026 
+/­
OFFSET 

RELAY 
DRIVE 

SIZE 
CONTROL 

~'-----

REFERENCE 
CURRENT 

BAND 
WIDTH 
LIMIT 

GAIN 
CONTROL 

FROM 
DEFLECTION 
AMP 

}
TO DEFLEC· 
TION AMP 

_,.,.F:...R_O_M _ __. 

DEFLECTION 
AMP 

Figure 3-7. D/A Converter Board Block Diagram 
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Symbol Deflection 

CYBER 170 Display Subsystem 
Learning Activity 3-F 

As noted earlier in this section, the symbol deflection circuits 
control beam motion for the short strokes that paint the symbol com­
ponents on the crt screen. These circuits superimpose the symbol­
posi tioning deflection strokes on the gross-positioning movements of 
the beam. The symbol deflection circuits consist of the following 
individual electronic circuits: 

• Buffer Amplifier 

• Size Control and Bandwidth Limit 

• Driver Amplifier 

• Relay Driver 

The following paragraphs first discuss the general functions of the 
unblank/keyboard board, and they then proceed to discuss its 
separate functions of unblank and keyboard signal processing. 

General Function 

As its name implies, the unblank/keyboard board has two general 
functions. The first of these is the processing of symbol-size and 
unblank signals from the CPU. Once processed, these signals pass on 
to the deflection and beam-control circuits of the crt to govern the 
display of symbols received from the CPU and the size (small, medium, 
or large) at which they are displayed. The second general function of 
the unblank/keyboard board is the processing of keyboard inputs. The 
keyboard processing circuits of this board receive signals from the 
keyboard and process them for transmission to the CPU. The following 
text describes each function of the unblank/keyboard board in greater 
detail. Figure 3-8 is a block diagram of the circuits on the unblank/ 
keyboard board. Generally, the circuits on the upper half of the 
diagram are associated with the unblank functions of the board, and 
those on the lower half of the diagram are associated with the key­
board signal processing function of the board. 
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INTENSITY CONTROL 

MEDIUM 
1 BIT 
SMALL 
1 BIT 
LEFT UNBL 
1 BIT 
RIGHTUNBL 
1 BIT 

LINE 
RCVRS 

PRESENTATION SELECTOR 

STROBE DEBOUNCE 
CIRCUIT 

KEYBOARD DATA (6 BITS) 

,...... 

~ 

SIZE 
DECODER 

KEY-UP 
KEY-DOWN 
LOGIC 

REPEAT 
TIMER/ 
OSCILLATOR 

INTENSITY 
CONTROL 
AND 
AMPLIFIER 

TOXANDY 

DEFLECTION~ 
BOARDS 

MEDIUM 

SMALL 

DELAY 
COMP 

UNBLANK ....., ___ uN=B=LA.;;.;.N"'-K -

~ .-
....... 

AMPL TO CRT 

LINE 
DRVRS 

MODE CONTROL 
TO X DEFLECTION 
BOARD 

KEY UP 
~ 

.... KEY DOWN 

KEYBOARD 
DATA rs BITS) 

Figure 3-8. Unblank/Keyboard Board Block Diagram 

Unblank Signal Processing 

In figure 3-8, notice that the unblank portion of the unblank/ 
keyboard board receives unblank signals, size-control signal, and an 
intensity signal. The unblank and size-control signals are received 
directly from the CPU interface (refer to figure 3-6) while the 
intensity signal is received from within the station. The board 
processes these signals and then uses them to control the timing and 
amplitude of an unblank signal to the crt. In addition, this board 
produces mode control, medium symbol, and small symbol signals that 
pass to and are used by the X-axis deflection board. 

In figure 3-8, note that the unblank control portion of the unblank/ 
keyboard board consists of the following circuits: line receivers, 
size decoder, intensity control and amplifier, delay compensation 
and unblank amplifier, and presentation control. The following 
paragraphs discuss each of these circuits. 
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The keyboard assembly is very basic in that it uses only keyswitches, 
a diode matrix to encode the various key-switch closures, and a 
strobe-signal circuit to indicate when a key is pressed. Figure 3-9 
depicts the type of key-closure encoding circuit that the station 
keyboard uses. After being generated by the keyboard, the six data 
line signals and the strobe signal pass to the unblank/keyboard 
board for processing before being sent to the CPU. The keyboard 
circuitry on the unblank/keyboard board supports the function of the 
keyboard assembly by providing a debounce function for the key-
swi tches, stable key-up and key-down signals, and a repeat function 
that is enabled by holding a key down for longer than a specified 
time period. In addition, the keyboard circuits include line drivers 
for driving the keyboard-generated signals over the transmission 
lines to the CPU. The remainder of this section discusses each of 
these functions of the keyboard circuit. 

Note that this keyboard does not implement an N-key rollover func­
tion; that is, it provides no means of detecting when two or more 
keys are pressed simultaneously. Doing this actually produces an 
ORed code of the keys pressed which, of course, results in an 
erroneous character code. 

PRESSING A ~ 
KEYSWITCH LIN ES 

KEYSWITCH 
GROUNDS 
EACH DATA 
LINE CON-
NECTED TO 
THAT PARTI- DATA LINES 
CULAR KEY-
SWITCH LINE 
TO ENCODE 
THE DATA 
WORD FOR 
THAT PART!-
CULAR KEY 
CHARACTER 

~ ~ 
(CODE 01) (CODE 37) 

Figure 3-9. Example of Keyboard Symbol Encoding Circuits 
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LEARNING ACTIVITY 3-G. EXERCISE: 
CC545 G/H THEORY OF OPERATION REVIEW 

This activity reinforces what you learned in learning activity 3-F. 

OBJECTIVE 

• You will be able to list and describe the purpose of the 
principal assemblies cc::mprising the display control 
circuits for the CC545 G/H. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: Read each of the questions and write your response in 
the blank provided or circle the correct answer. 

1. 

2. 

3. 

4. 

s. 

6. 

What type~ofl\board is the X Digital/Analog PC board? 
l/~\ \)I) 

What type o~, board is the Y Digital/Analog PC board? 
J //J {).1) 

What type of poard is the Unblank/Keyboard PC board? 
I / ·-' . ·"' ! , I 

The X D/A and Y D/A boards{a:;~Vare not interchangeable. 
(Circle one.) '"'-:::::J 

The Digital to. analog converter board proces5.~~1 "~,;th\:)~~r. \ .. : 
.· ·. , . · «.··• ·: , , and the "~A....' /11\ "'v 0 -, cv.,,.\y· "·. · · ...--'~+'·I "----'--'--"'--'--:;.......,-------'--- I \;; 

____________ ;,_·1 ___ information. ( 
r,.,,,..,,- .. ..,-._"'---=--··......._ 

The X and Y Deflection Amplifiers are the samefdJ~ in 
the CC545 G/H compared to the CC545 C, D, E, and F. (Circle 
one.) 

7. What interface cables supply the X and Y deflection signals 
to the X d/a and the Y d/a converter boards? ,4~/ 

......;..;.;"""'------~ 

8. What interface cables supply the X and Y Symbol Analog 
signals tof~he X d/a and Y d/a converter boards? 
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9. What interface cable carries the symbol size, unblock 
control signals, and keyboard information from the Display 
Station Contr ler to the Unblank/Keyboard PC board? 

10. Which circuits move the electron beam to the general area 
of the display screen where symbols are to be painted? 

~ "-~!. ...... t ,, ,.., ./. ~ ' .•• ' ,:~\ .. r .. ,1 ·, ~ 
'" 1. \' • / r-1 ..,J ( 1\ "•''J ,...,.,, • 'ol .._ ... \\ 'f f ,1 I I \ 

(I v \ \ 
11. Which circuits provide the\'short strokes of beam motion 

required to foptt ~ach 'inq~ vi4..µal part of the character? 
'"O d 11 /rr-~f1'""-&...-\ ~ 9-il.f'_,.. )-AJ,1·1·-., .. 

6 ° I 
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ANSWERS TO LEARNING ACTIVITY 

1. lADD 

2. lADD 

3. lABD 

4. Are 

s. .gross positioning: 

6. Different 

7. Cable A 

8. Cable B 

9. Cable B 

10. Gross Positioning 

11. Symbol Deflection 

3-G 

symbol deflection 

3-28 



LEARNING ACTIVITY 3-H. REFERENCE READING: 
cc545 G/H INTERCONNECTION DIAGRAMS 

CYBER 170 Display Subsystem 
Learning Activity 3-H 

This activity describes the interconnection diagrams for the CC545 
G/H, with emphasis on the differences from the interconnection 
diagrams for the CC545 c, D, E, and F covered in module 2. 

OBJECTIVE 

• You will be able to trace the signal flow and power 
distribution through the CC545 G/H Display Station diagrams. 

Refer to CYBER 170 Display Station CC545 G/H, Hardware Reference 
Manual, publication number 62940018, section 5, Diagrams. Use 
drawing numbers 62201065 and 62201064 and at location C7 you will 
find the cabling for the D/A Chassis, vertical D/A, Horizontal D/A 
and the Unblank/Keyboard logic boards. Familiarize yourself with the 
cabling for these modules. Locate the Logic Power supply at location 
D7 and familiarize yourself with the cabling to and from this supply. 

Refer to Schematic Diagrams drawing number 62201063 for 60 Hz and 
drawing number 62201062 for SO Hz systems. Familiarize yourself with 
the power cables for the D/A Chassis located at B7, 8 and the Logic 
Power Supply located at D7, 8, both are different from those 
diagrams covered for CC545 C, D, E, and F in module 2. 

The schematic for the Power Control Panel for CC545 G/H, drawing 
number 62191600 is similar to that used for CC545 C, D, E, and F 
except that cables actually go to the Logic Power Supply rather than 
to the +20 volt Power supply in the CC545 C, D, E, and F. 

Familiarize yourself with the Interconnection Diagram D/A Chassis, 
drawing number 62201073. Jl, J2, and J3 go to the Unblank/Keyboard, 
J4, JS, and JG go to the Horizontal D/A, J7, J8, and J9 go to the 
Vertical D/A. JlO goes to the D/A Chassis. 
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LEARNING ACTIVITY 3-I. EXERCISE: 
cc545 G/H INTERCONNECTION DIAGRAMS REVIEW 

This activity reinforces what you learned.in learning activity 3-H. 

OBJECTIVE 

• You will be able to trace the signal flow and power 
distribution then the CC545 G/H Display Station diagrams. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: Read each of the questions and write your response in 
the blank provided. 

1. X gross positioning and X symbol analog signals are 
transferred from the X d/a PC board. to0~he Deflection 
Amplifiers via which cable(s)? _\j~1-0~"--)-'-~L~J.-.. __________________ _ 

2. Y gross positioning and Y symbol analog signals are 
transferred from the Y d/a PC bo~r9~~9~~pe Deflection 
Amplifiers via which cable(s)? :..,\j ) \ J __ _ 

~_._ ______ .,;;:;,,,_ __________ .,----~----
;} \ ' \ '1 

JI . . / .... P( .....,)(./ n .i.,'>) ,,~ .X ~ 3. Jl, 1 .. J2, ,and J31.from the mother board feed the 
) ' 1 •) b d _,f~: .Ii.::·\: - .'; ·, ' - · .. ,_ PC oar • 

~ I 
1 ;//\ 4. J4, JS, and JG from the mother board feed the ·' PC ,/'.' , I 

board. 
,, 

i \ ',. : s. J7, JS, and J9 from the mother board feed the 1-'' PC 
board. 

6. JlO fro1!' the mother board ~7eds ~w.~r_ to ,the D/~ _ch~ssis 
from which power supply? ,.·'---v-,1,.-C·~-- (\-· :·) - -- ... _ · , 1 \ -., '.. 

7. 
t 

Identify the source or destination for each of the 
:'i. 
'.I 
',; 

following plugs on the Logic Power supply: 

a • Jl <J? <'r....__,_,, ··'--' , • :::r--J\,\ R. _ _..,o 11'-J\ 
b. J2 1· ().'_,' --: .. '" · -_ , , '\'- \"'.:'-1 ._~Y. \!' ,{ ·:· o\.I 
c . J3 I) I (:A. c- _,.., f;l\ 

d • J 4 [iJ .V r « ~1-:7.-. A·--r"-

i 
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8. Identify the voltages associated with the following pins on J3 
of the Logic Power Supply. 

Pin #1 j-2' a. - -...) ., 

b. Pin #2 \,_)·. /n ...... r .~ ... 
c. Pin #3 ...... 
d. Pin #4 I ··.,' ' ,. ' 

e. Pin #5 
f. Pin #6 , I 

g. Pin #7 '' ' 
h. Pin #8 "~ / ~ r 

i. Pin #9 ( ' ....... J 

.... \ ..• . ;•:/ n 
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ANSWERS TO LEARNING ACTIVITY 3-I 

1. W7Pl 

2. W7P2 

3.. Unblank/Keyboard 

4. X d/a 

5. Y d/a 

6. Logic Power Supply 

7. a. Power Control Panel 

b. Power Control Panel 

c. D/A Chassis 

d. Deflection Amplifier 

8. a. +5 

b. Ground 

c. -5 

d. Ground 

e. Not used 

f. +15 

g. +30 

h. -15 

i . Ground 
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Learning Activity 3-J 

STRUCTURED ANALYSIS METHOD (SAM) TROUBLESHOOTING 

This activity introduces you to the Structured Analysis Method (SAM). 
Troubleshooting and the use of the troubleshooting listings included 
in Section 6, publication number 62940018, CYBER 170 Display 
Station, CC545 G/H. 

OBJECTIVE 

• You will be able to list troubleshooting steps used in 
solving problems using the Structured Analysis Method 
Troubleshooting listing. 

Prior to proceeding with the tracing of problems through the SAM 
listing, you should review the Level of Repair for Station Sub­
assemblies, included in section 6, publication number 62940018, 
CYBER 170 Display Station, CC545 G/H. 

Familiarize yourself with the step by step analysis of problems 
using the Structured Analysis Method troubleshooting listings, 
included in section 6, publication number 62940018, CYBER 170 
Display Station, CC545 G/H. Follow the directions for their use and 
proceed to one of four SAM conditions which are followed by addi­
tional line items of questions which, with appropriate answers, take 
the troubleshooter to the procedure or action necessary to make the 
repair. 
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LEARNING ACTIVITY 3-K. EXERCISE: 
G/H STRUCTURED ANALYSIS METHOD TROUBLESHOOTING REVIEW 

This activity reinforces what you learned in learning activity 3-J. 

OBJECTIVE 

• You will be able to list troubleshooting steps used in 
solving problems using the structured Analysis Method 
troubleshooting listing. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: Read each of the questions and write your response in 
the blank provided. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

The Structured Analysis Method (SAM) troubleshootin~ 
assumes certain conditions exist for each of the ,7:._ SAMs • _.:..,_....._ ___ _ 

To use the SAMs, select a starting condition for the 
appropriate SAM and then continue down the column based on 
the appropriate ~\52. .. ·;) or '"",..·Jl') answer. 

·~ 
,,) :"'( •," ; .. '"'"\:.. • , f ~ '.".: When directed by SAMs to a specific \1 .. · ·'·-' .. ' 1 - ,, ••••• , you 

should first perform the (\:·:.•: ·.• . . . ·· J .. , directed and then 
retu7n. to~he SAM \'1t~at difiected you to perform tha~ 
spec1f1c (,,;~ .. Jb.: '~ t) ,·· ,:,J\\ !'(One word repeated three times.) 

'\:,) 

What initial conditions are 
display or CRT? _ 

,5 /~ ij\J\ 

assumed when using SAM 2 for no 

tr~~'--
What initial conditions are assumed when using SAM13 for 

\ \ 

some display pr-esent, but incorrect? \I 
.~> / ) ,·\ , / ,. \ ... ~\ c·.. .A /\II cJ t9 .; \ .. 

What are the first three steps to be taken when using SAM 4 
at line item 18 and pressing the dead start switch does not 
initiate a_ d~1a~ ~ltart3?"# , .. 
1 . C...:. ... 1• ~J.-t::~I!-; •,· ;,.\ 
2. \!(:~.f1",,,:.~·/ ··\ r·,~·- (\) ;·i\-1'f), 

-~ ,_ - -- \ 
i ,~ ' r "r·•,;1~ 

3 • ( o;:,{1iJ,,,L 'r·J \ D ~/..,, c'.:t.l!J,f.1..-ci .. _ _,,,..N( 
lj 

Which SAM applies to keyboard and control problems? (.-r· 1 /. Lj 
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The answers to this learning activity are on the following page. 

3-35 



CYBER 170 Display Subsystem 
Learning Activity 3-K 

ANSWERS TO LEARNING ACTIVITY 3-K 

1. four 

2. yes: no 

3. procedure, procedure, procedure 

4. Power on sequence (SAM 1) operates correctly, but No 
Display on CRT. 

5. SAM 1 and SAM 2 have been completed successfully, but some 
display is present, but it is incorrect. 

6. step 1) 

Step 2) 

Step 3) 

7. SAM 4 

19 

20 

21 

Check that J3 on backplane properly connected 

Replace DEAD START switch 

Cable WlO is defective 
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CC545 G/H MAINTENANCE PROCEDURES 

CYBER 170 Display Subsystem 
Learning Activity 3-L 

This activity introduces you to the maintenance procedures for the 
CC545 G/H. 

OBJECTIVE 

• . You will be able to perform all PM procedures and remove, 
replace, and adjust replaceable units within the CC545 G/H. 

Read the following subsections in the CYBER 170 Display station, 
Hardware Reference/CE Manual publication number 62940018, section 6. 

• Preventive Maintenance, paying attention to the Preventive 
Maintenance Schedule, table 6-2; W.eekly, Monthly and 
Quarterly Cleaning, Inspections and Tests, listed as tables 
6-3, 6-4, and 6-5 respectively. 

• Maintenance Procedures, which describes the display 
adjustments for the CC545 G/H. 

• Power Supply Adjustments, which describes the adjustment 
procedures for the High Voltage Power Supply. The +15 to 
+110 volt adjustment of the Deflection Power supply was 
covered in (b) under cathode emission adjustments. 

• Remove/Replace Procedures, which describes the procedures 
to be followed for removal, installation and adjustment of 
Monitor CRT; Yoke Assembly; power control panel, deflection/ 
CRT and logic power supplies; deflection amplifiers, high 
temperature thermostats; logic boards; high voltage power 
supply, keyboard assembly; and presentation switch assembly. 
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LEARNING ACTIVITY 3-M. EXERCISE: 
cc545 G/H MAINTENANCE PROCEDURES REVIEW 

This activity reinforces what you learned in learning activity 3-L. 

OBJECTIVE 

• You will be able to perform all PM procedures, and remove, 
replace and ·adjust replaceable units in the CC545 G/H. 

After completing the exercise, check your answers with those given 
at the end of this learning activity. 

Directions: Read each of the following questions and write your 
response in the blank provided, or circle the appropriate answer. 

1. What ar·!:~ th~."l~·~ekly. PM .~~)o~e~µres? 
a• ~ _.,.,,"'-:' \ , ,", ,t I , ' ,1·· · t ·.,.., """",,.+ ... '. ,'•, ",: ~',,. 

b. 1 ' .~ ' \., '"/ < ~ ' I \~\ 

c. 
''• ' 

) 
•' . ' . ' 

( 

2. What are'-.~ Mo~thly PM procedure~? ~...; 
a. A/v-,_~ ll , x" C". _":) , , :•v· .... ,· .. ,, ",y.,.· .. \i' :u\ ·v~--~·::.,___.C..,e,.. 1... -.\.;. ... : •• 

3. 

4. 

s. 

6. 

7. 

b. 
c. 

What ~~eVthe Qu~rte~~Y PM procedures? 
a. '.,,., ~' '...._Y-··.~<·'f'. ,. .. ) ..• ___ ) ,/ ,//· 
b. 
C • \ 'iN'"'I'\.~!. 

\', \ 
·~ '"~)_ .,{ 1• • t ... ~. I , ', ~,,J.\; 

What is the 
used in the 

\i I ' 
part numb~r fo~ the Hi~h Vo~tage 
CC545 G/H? ~ I "J I 0 ~.)~St' 

Power Supply 

,;:~·--

Prior to removing PC boards station power e2:_ouid"hshould not 
be removed? (Circle one.) ~ 

What precautions must be 
Voltage Power SUPBlY? 
~.(""\ ···1,.,, 
~· ., d , ..._~ ... ·--,:\ )'I. 

\ ,.....,,~ ~ ... ~. "'\,) .( , ........ ~ 

What adjustment procedure applies to adjustment of the +15 
t~ ~~lO~out~~~ o~ t~e Deflection/CRT Power supply? 

'C..e&tJt'-1.'J .. ("Ji-....~. (~ f~'i"·"-·AAM.ki..,,...._ 
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7 • LPK\ '-" 1 ,\, · , ' 1). , \l , i 
8. -:-r}:-Jt, .. e.,-L,..L,-~J··Tr.:. . 1,, / .\~~~) ·..., .':'.~· ~\~:~ L1 d ~~~ (""d {l \i :;j ;. 1 

9 • 1-..(·)'\ .f'··'Q,.y.._ .l./'{'.._(, N\./-Q. iy~\,r-1 ·)}, () {', 
~J 

The nine agj.us.tmen.t._ procedures for initial set up of the 
CC545 are ~~milar to~unlike the adjustments for CC545 C, D, 
E, and F. (Circle one.) 
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ANSWERS TO LEARNING ACTIVITY 3-M 

1. a. Exterior cleaning 

b. Visual inspection 

c. Diagnostic check 

2. a. Interior cleaning and inspection 

b. Electrical measurements and adjustments 

3. a. Clean air filters 

b. Check blowers 

c. Time-delay and high temperature checks 

4. Part number 51918275 

5. Should 

6. The high voltage supply provides lethal voltages. Follow 
the CAUTION warnings for Power Supply Adjustments in 
section 6 of publication number 62940018. 

7. Cathode Emission 

8. 1. Cathode Emission 

2. Unblank rise time 

3. Unblank delay 

4. Raster size 

5. Feedback level 

6. Symbol size and shape 

7. Intensity 

8. Keyboard repeat delay 

9. Maintenance mode 

9. Similar: location of modules, module types and adjustment 
points are different, but procedure is usually the same 
only on PC boards. 
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MODULE 4 

CC545 LABORATORY 

During this module you will locate subsystem components, perform all 
preventive maintenance (PM) tasks, and perform specified electical 
checks and adjustments. 

This module requires an instructor and laboratory equipment for all 
learning activities. Allow approximately 4 hours for the laboratory 
activities. Contact your course administrator to schedule the 
laboratory. You will work in a group of no more than three students. 
Read and observe the safety practices on the following pages and 
read through the procedures of each learning activity. In the 
procedures portion of each learning activity are instructor 
checkpoints. Ask your instructor to initial all checkpoints as you 
complete the procedures. When you have completed all the procedures 
in a learning activity, ask your instructor to initial the learning 
activity instructor checkpoint on the module title page. 

Because this module uses a laboratory instructor to verify your 
activities, there is no test on the objectives. 

At the end of the module is an instructor confirmation page. When 
you have completed all learning activities, ask your instructor to 
sign the Instructor Comfirmation form. The signed Instructor 
Confirmation form should then be removed from the student manual, 
folded, stapled, and mailed. When the form is received by 
Engineering Services Education (ESE), the ESE administrator will 
record your successful completion of module 4. 

LEARNING ACTIVITIES 

At the completion of each activity, ask your instructor to initial 
the instructor checkpoint. 

Instructor 
Checkpoint Activity 

4-A 

Description 

Laboratory: Component 
Location. During this 
activity, you locate 
specified CC545 
components. 

4-1 
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Instructor 
Checkpoint Activity Description 

4-B 

4-C 

Laboratory: Preventive 
Maintenance. During this 
activity, you perform the 
preventive maintenance 
tasks on the CC545. 

Laboratory: Electrical. 
During this activity, you 
will perform specified 
electrical checks and 
adjustments on the CC545. 

4-10 

4-12 

SAFETY PRACTICES 

All engineers are expected to follow reasonable and appropriate 
precautions with respect to electrical, mechanical, and personal 
safety hazards while working on computer system equipment. Note the 
entries in the maintenance documentation labeled DANGER or WARNING 
that identify hazardous areas or procedures encountered in 
maintaining the system equipment. Follow these additional procedures 
when working on equipment. 

PERSONAL 

l. Ensure that none of your actions cause unsafe conditions 
that may expose customer personnel to hazards in any device. 

2. Never work alone on equipment that has exposed operating 
mechanical parts or exposed hazardous power components. If 
you must do so, notify your EIC or manager. In any case, 
observe the following precautipns. 

a. Someone familiar with the power-off controls must be 
in the immediate area. 

b. Personal jewelry {rings, wristwatches, bracelets, 
necklaces, and so forth) must be removed. A small box 
in the CE tool kit makes a good storage place for 
these i terns. 

c. When using only one hand, keep the other hand in your 
pocket. 
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d. Avoid wearing loose articles of clothing that can be 
snagged and drawn into moving machinery. Wear 
short-sleeved shirts or roll sleeves above the elbow. 
Neckties, where required, should be tucked in between 
the second and third shirt button or fastened about 3 
inches from the end with a tie tack or tie clasp, 
preferably nonconductive. Clip-on neckties are 
preferable to the regular ones; if caught, they will 
pull free without causing injury. 

e. Before starting equipment, make sure that no CE or 
customer personnel are in a position where they could 
get hurt. 

f. While working in equipment, put red tape strips across 
any power controls, or use DO NOT OPERATE tags where 
available. 

3. Keep CE tool kits out of walkways; put them on or under a 
desk or table. 

4. Put doors and covers that you remove from a machine in a 
safe, out-of-the-way location where no one will trip over 
them or cause them to fall and injure another person. All 
machine covers must be in place before the machine is 
returned to the customer. 

5. All safety covers, guards, shields, groundstraps, panels, 
and so forth, must properly be reinstalled after mainte­
nance is finished. 

6. Maintain good housekeeping practices during and following 
each maintenance activity. Do not permit tools, manuals, 
wipers, paper, or trash to accumulate in the work area; 
clean up after yourself. 

ELECTRICAL 

1. Shut off all ac and de power when removing or installing 
major assemblies, working inside power supplies or power 
control enclosures, performing detailed mechanical 
maintenance procedures, or wiring and/or changing modules 
in the machine. If possible, turn off and lock or tag the 
circuit breaker in the service panel on the wall; unplug 
the main power supply cord. 

2. Use only well-insulated pliers, screwdrivers, test leads, 
and so forth, when working on or near live circuits. 
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3. Do not disconnect or disable safety grounding systems even 
if the equipment is powered off. These are installed for 
your protection. 

4. Avoid touc~ing grounds, such as equipment frames, metal 
floor tile edgings, and electrical conduits. If possible, 
purchase rubber or vinyl mats. 

MECHANICAL 

1. Do not use chemicals, grease, oil, or solvents that have 
not been specifically approved by the equipment manufac­
turer for that device. Their recommendations are usually 
based on extensive experience with the equipment in service. 

2. Use the proper tools for the job. Improper use of tools can 
result in personal injury or equipment damage. 

3. Immediately replace worn or broken tools and test equipment. 

4. If the machine is running, do not reach into the works: 
remember, they are your fingers and you only get orie set 
per lifetime. 

5. If using a strobe light on mechanical devices, do not touch 
the equipment because it may be moving. 

6. Safety glasses or goggles must be used if you are: 

a. Driving pins, riveting, swaging, or similar activities. 

b. Using an electric drill, grinder, reamer, and so forth. 

c. Installing or removing springs under tension or 
compression. 

d. Using any type of solvent, spray, or chemical for 
cleaning or touch-up painting. 

e. Engaged in any other activity that may endanger the 
eyes. They are your eyes, and you need them for this 
type of work. 

7. When lifting, use a method that will not injure the spine 
or strain back muscles. Be realistic about your capacity 
for lifting. 

8. Use good judgment and common sense. A moment of thought 
before you act can save hours of agonizing afterthought. 

4-4 



STUDENT NOTES 

4-5 

CYBER 170 Display Subsystem 
Module 4 



CYBER 170 Display Subsystem 
Module 4 

4-6 



LEARNING ACTIVITY 4-A. LABORATORY: 
COMPONENT LOCATION 

CYBER 170 Display Subsystem 
Learning Activity 4-A 

During this activity you will locate the specified CC545 components, 
for both the CC545 C, D, E, and F and CC545 G/H. 

OBJECTIVE 

• You will be able to locate all specified components of the 
CC545 display console. 

REFERENCE MATERIALS 

Title 

CYBER 170 Display Station, 
Hardware Reference/CE Manual 
CC545 C, D, E, & F 
CYBER 170 Display Station, 
Hardware Reference/CE Manual CC545 G/H 

EQUIPMENT /TOOLS 

publication 
Number 

GF62952600 

62940018 

The following tools are necessary for this learning activity. 

• Standard Site Tools 

• CC545 Display Console 

• Microfiche Viewer 

PROCEDURES 

To complete this learning activity, perform the following steps. 

1. Your instructor will direct you t.o the equipment used 
during this learning activity. 

2. Refer to the CYBER 170 Display Station manual, section 6, 
figures 6-1 and 6-2, for physical illustration for CC545 C, 
D, E, and F and also for CC545 G/H. 

4-7 



CYBER 170 Display Subsystem 
Learning Activity 4-A 

3. Locate the following CC545 components. 

CRT 
Bezel and Trim Bezel 
Monitor Controls 

----- HORIZONTAL CENTERING 

---

VERTICAL CENTERING 
---- DEAD START 

FOCUS 
---- INTENSITY 
Alphanumeric Keyboard 

Alphanumeric Keys 
--- SPACE BAR 

PRESENTATION CONTROL switch 
Monitor Hood 

--- High-Voltage Power Supply 
Capacitor (Rear of High-Voltage Power Supply) 

----- Aquadag Clip 
Feedback A.mplif iers 

----- Deflection Amplifier 
Yoke assembly 

----- End Panels (front, back, sides) 
D/A chassis (CC545 C, D, E, & F) or 

Row A 
---- Row B 

Row C 

· A Cable 
----- B Cable 
Blower (B2) 

Filter 
Deflection Amplifier Plenum 

Blower (Bl) 
----- Filter 

Connector Panel 
400 hertz input ----- 60 or 50 hertz input 

4-8 
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+ 20 Volt Power Supply 

CBl 
CB2 
TPl (-20 volt) 
TP2 (+20 volt) 

--- TP3 (Common) 
R2 (-20 volt adjust) 
Rl (+20 volt adjust) 

Power Control Panel 
---- CBl (400 hertz) 

CB2 (50 or 60 hertz) 
--- TIME METER 

HIGH TEMP indicator 
--- THERMOSTAT BY-PASS 

READY 
--- POWER ON 

POWER OFF 
=o-e~fl-ection/CRT Power Supply 

---- CBl (400 hertz) 
CB2 (X yoke) 
CB3 (Y yoke) 

--- TPl (+6.3 volt de) 
TP2 (+15 to 110 volt) 
TP 3 ( +40 volt ) 

--- TP4 (+420 volt) 
TPS (+700 volt) 

---- TP6 (+20 volt) 
TP7 (GRD) 

Leveling Pads 
Equipment Identification Name Plate 
Grid Ground Connector 

Instructor checkpoint 

or Logic Power 
figure 2-4 

CBl 
CB2 
CB3 
CB4 

Ask your instructor to initial the module title page for learning 
activity 4-A. 
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LEARNING ACTIVITY 4-B. LABORATORY: 
PREVENTIVE MAINTENANCE 

During this activity, you will perform the preventive maintenance 
(PM) tasks on the CC545 C, D, E, and F as well as the CC545 G/H. 

OBJECTIVE 

• The student will be able to perform all PM tasks on the 
CC545 display console. 

REFERENCE MANUALS 

Title 

CYBER 170 Display Station Manual 
Site CC545 Diagnostic Doc~entation (DSl) 
CYBER 170 Display Station, Hardware 
Reference/CE Manual CC545 G/H 

EQUIPMENT/TOOLS 

Publication 
N~b& 

GF62952600 

62940018 

The following tools are necessary for this learning activity. 

• Standard Site Tools 

• Test equipment listed in table 6-1 of the CYBER 170 Display 
Station Manual 

• CC545 Display Console 

• CDC CYBER 17X Computer 

• Microfiche Viewer 
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PROCEDURES 

CYBER 170 Display Subsystem 
Learning Activity 4-B 

To complete this learning activity, perform the following procedures. 

1. Your instructor will direct you to the equipment used 
during this learning activity. 

2. Perform the PM tasks as listed and described in tables 6-2, 
6-3, 6-4, and 6-5 in the CYBER 170 Display station Manual. 

a. What is the interval for the maintenance task to clean 
air filters? 

b. Which table in the CYBER 170 Display Station manual 
describes the monthly PM tasks? 

c. After pressing the POWER OFF switch, how long should 
the blower run before turning off? 

d. After pressing the POWER ON switch, how long should it 
be before the READY indicator lights? 

e. How should the reusable air filter be cleaned? 

f. What electrical measurements/adjustments are specified 
by the monthly PM procedure? 

g. What sho.uld be used to clean the interior surface of 
the CC545? 

Instructor checkpoint 

Ask your instructor to initial the module title page for learning 
activity 4-B. 
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LEARNING ACTIVITY 4-C. LABORATORY: 
ELECTRICAL 

During this activity, you will perform specified electrical checks 
and adjustments on the CC545 C, D, E, and F as well as the CC545 G/H. 

OBJECTIVE 

• You will be able to perform specified electrical checks and 
adjustments on the CC545. 

REFERENCE MATERIALS 

Title 

CYBER 170 Display Station, Hardware 
Reference/CE Manual, CC545 c, D, E, and F 
Site CC545 Diagnostic Documentation (DSl) 
CYBER 170 Display Station, Hardware 
Reference/CE Manual CC545 G/H 

EQUIPMENT/TOOLS 

Publication 
Number 

GF62952600 

62940018 

The following tools are necessary for this learning activity. 

• Standard Site Tools 

• Test equipment listed in table 6-1 of the CYBER 170 Display 
Station Manual 

• CC545 Display Console Model c, D, E, & F or CC545 Display 
Console Model G/H 

e CDC CYBER 17X Computer 

• CC545 Diagnostic (DSl) 

• Microfiche Viewer 
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PROCEDURES FOR CC545 C, D, E, AND F MODELS 

CYBER 170 Display Subsystem 
Learning Activity 4-C 

To complete this learning activity, perform the following procedures. 

1. Your instructor will direct you to the equipment used 
during this learning activity. 

2. Perform the following electrical checks and adjustments as 
described in section 6 of the CYBER 170 Display Station 
Manual. 

a. Cathode Emission 

1) Where is the potentiometer that is used for the 
Cathode Emission adjustment located? 

2) Is the potentiometer turned clockwise or counter­
clockwise for the maximum output of +110 volts? 

Instructor checkpoint 

b. D/A Reference Voltage 

1) What is the location of the card that should be 
checked for the D/A reference voltage? 

2) What value should the voltage be? 

Instructor checkpoint 

c. Unblank Rise Time 

1) The INTENSITY control must be turned full clock­
wise or counterclockwise when performing the 
adjustment? 

2) To what test point is the oscilloscope connected 
for the adjustment? 

Instructor checkpoint 

d. Unblank Delay 

1) What are the locations of the cards with the 
tapped delay_line? 

Instructor checkpoint 
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e. Raster Size 

1) What type of logic cards are feedlock amplifiers? 

2) Is the bottom potentiometer used to adjust the 
level or gain? 

3) Is the gain adjustment on the card at location J6 
for X or Y? 

Instructor checkpoint 

f. Feedback Level 

1) The X feedback level is adjusted with the 
potentiometer on the card at what location? 

2) The feedback sawtooth wave shapes are adjusted so 
the bottom of the waveforms are at what voltage 
level? 

3} Where should the oscilloscope be connected to see 
the -Y feedback output voltage? 

Instructor checkpoint 

g. Symbol Size and Shape 

l} What characters should be displayed while 
performing the adjustment? 

2) The small vertical size is adjusted using what 
potentiometers on what logic card? 

3} To what size should the horizontal medium size 
characters be adjusted? 

Instructor checkpoint 

h. Intensity 

l} What is the location of the logic card used in 
the intensity adjustment? 

Instructor checkpoint 
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i. Keyboard Repeat Delay 

CYBER 170 Display Subsystem 
Learning Activity 4-C 

1) What is the normal setting for delay before the 
depressed key begins to repeat? 

2) What is the location of the logic card used for 
the repeat delay adjustment? 

Instructor checkpoint 

j. + 20 Volt Power Supply 

1) Which potentiometer is used to adjust *20 volts? 

2) At what test point can the -20 volts be monitored? 

Instructor checkpoint 

k. High-Voltage Supply 

1) What potentiometers are used to adjust the chopper 
output? 

2) What potentiometer is used to adjust the output 
to +18 kilovolts? 

Instructor checkpoint 

3. Read through the Removal/Replacement Procedures in section 
6 of the CYBER 170 Display Station Manual and locate the 
components specified in the procedures. Do not actually 
perform the procedures. 

Instructor checkpoint 

Ask your instructor to initial the module title page for learning 
activity 4-C. 
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PROCEDURES FOR CC545 G/H MODELS 

To complete this learning activity, perform the following procedures. 

1. Your instructor will direct you to the equipment used 
during this learning activity. 

2. Perform the following electrical checks and adjustments as 
described in section 6 of CYBER 170 Display Station Manual. 

a. Cathode Emission 

1) Where is the potentiometer that is used for the 
Cathode Emission adjustment located? 

2) Is the potentiometer turned clockwise or counter­
clockwise for the maximum output of +110 volts? 

NOTE 

When the student has completed the 
Cathode Emission adjustment initial 
the corresponding instructor check­
point in the student manual. 

Instructor checkpoint 

b. Unblank Rise Time 

l) The INTENSITY control must be turned full clock­
wise or counterclockwise when performing the 
adjustment? 

2) To what test point is the oscilloscope connected 
for the adjustment? 

Instructor checkpoint 

c. Unblank Delay 

l) What is the location of the board with the tapped 
delay line? 

Instructor checkpoint 
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d. Raster Size 

CYBER 170 Display Subsystem 
Learning Activity 4-C 

1) What type of logic Boards are feedback amplifiers? 

2) Is potentiometer #4 used to adjust the level or 
gain? 

3) Is the gain adjustment on the card at location 02 
for X or Y? 

Instructor checkpoint 

e. Feedback Level 

1) The X feedback level is adjusted by the 
potentiometer #5 on the board at what location? 

2) The feedback sawtooth wave shapes are adjusted so 
the bottom waveforms are at what voltage level? 

3) Where should the oscilloscope be connected to see 
the -Y feedback output voltage? 

Instructor checkpoint 

f. Symbol Size and Shape 

1) What characters should be displayed while per­
forming the adjustment? 

2) The small vertical size is adjusted using what 
potentiometers on what logic Board? 

3) To what size should the horizontal medium size 
characters be adjusted? 

Instructor checkpoint 

g. Intensity 

1) What is the location of the logic bqard used in 
the intensity adjustment? 

Instructor checkpoint 
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h. Keyboard Repeat Delay 

1) What is the normal setting for delay before the 
depressed key begins to repeat? 

2) What is the location of the logic board used for 
the repeat delay adjustment? 

Instructor checkpoint 
~~~~~~~~~~~~~-

. i. Logic Power Supply - No Adju~tment 

1) At what test points can the +20 volt be monitored? 

2) At what test point can the -18.5 volts be 
monitored? 

Instructor checkpoint 

j. High-Voltage Supply 

1) What potentiometer is used to adjust the output 
to +18 kilovolts? 

Instructor checkpoint 

3. Read through the Removal/Replacement Procedures in section 
6 of the CYBER 170 Display Station Manual and locate the 
components specified in the procedues. Do not actually 
perform the procedures. 

Instructor checkpoint ~~~~~~~~~~~~~­

Ask your instructor to initial the module title page for 
learning activity 4-C. 
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APPENDIX A 
USING INDIVIDUALIZED INSTRUCTION 

If this is your first experience with individualized 
instruction, you probably have a few questions. The information 
that follows will help you understand the nature of 
individualized instruction. 

WHAT IS INDIVIDUALIZED INSTRUCTION? 

Individualized instruction is a teaching method that is 
oriented toward the individual rather than the group. 
Individualized instruction--

• Determines what skills you possess that pertain to the 
topic of instruction. 

• Determines what skills you must acquire. 

• Allows you to acquire these skills at your own pace by 
studying a variety of learning activities. 

Individualized instruction is structured around a student 
manual that guides you through the course and is also a 
learning resource. The student manual is divided into modules. 

Each module contains information that will help you meet the 
objectives of that module. The information within the module is 
presented in learning activities. 

MAY I WORK WITH OTHER STUDENTS? 

Yes, if two or more of you are taking the course at the same 
time, it may be beneficial for you to do some of the learning 
activities together. Whether you work alone or with others 
depends on your needs. 

HOW DO I PROCEED THROUGH THE COURSE? 

You begin the course by signing on to the PLATO terminal. See 
appendix B for detailed instructions for signing on. You may 
want to take the pretest or you may ask for a full assignment 
that teaches all of the objectives of the first module. If you 
take the pretest, PLATO learning management (PLM) will evaluate 
the results of the test and assign the learning activities that 
are keyed to the objectives you did not master. Then, study the 
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assigned learning activities and retake the test. If you are 
successful, proceed to the next module and repeat the process 
until course completion. If not, study the assigned learning 
activities and retake the test until you master all the module 
objectives. 

See figure A-1 for a flowchart illustrating your progress 
through the course. 

HOW DO MODULES, COURSES, AND CURRICULA RELATE TO EACH OTHER? 

The structure of the Engineering Services Training Program has 
three parts (see figure A-2): 

• Module. A module is made up of learning activities. It 
contains objectives and test questions. A module 
teaches specific training tasks. For example, a 
module could cover electrical/mechanical adjustments. 

• Course. A course is made up of modules. A course 
covers a single subject, for example, a course on the 
oscilloscope or magnetic tape unit. 

• Curriculum. A curriculum is made up of courses. It 
covers a broad area of knowledge, for example, an 
entire subs¥stem. A curriculum may contain courses 
that range in complexity from introductory to advanced. 

WHAT KIND OF RESOURCES ARE USED IN INDIVIDUALIZED INSTRUCTION? 

Individualized learning activities use the following resources 
and combinations of those resources to present information. 

• Text Reading. This resource presents information via 
the student manual and provides simplified 
explanations, drawings, and examples. 

• Reference Reading. This resource directs you to read 
designated pages in a specified reference manual. 

• Exercises. This resource presents information via the 
student manual. It uses a question/answer 
presentation. An exercise may be used to present new 
material or it may determine your comprehension of 
previously presented material. 
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• Programmed Text. This resource is a student manual 
text reading that presents information and asks for 
immediate feedback to determine your comprehension. 

• Laboratory. This resource gives you actual hands-on 
experience with computer equipment. 

• PLATO Assisted Learning. This resource presents 
information via the PLATO terminal. 
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Figure A-1. Student Progress 
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• Audiotape. This resource presents an audio message via 
an audiotape machine. 

• Microfiche. This resource uses a microfiche viewer and 
microfiche film to illustrate information. 

• Videotape. This resource uses a videotape playback 
unit and videotape to present information. 

You may proceed from one learning activity to another ~t yoµr 
own pace. The learning activites are not long, but it is 
important that you take the time to understand the material 
before you go on to the next activity. 

Each learning activity is coded with a number and a letter. The 
number stands for the module and the letter represents the 
order in which the learning activity is presented. The first 
learning activity of the first module is Learning Activity 1-A. 
The second activity is 1-B, and so on. 

HOW DO I TAKE A TEST? 

All testing is managed by PLATO learning management (PLM} • PLM 
performs three important functions: 

• Administers all tests. 

• Assigns learning activities based on the results of 
the tests. 

• Retains your student records for all courses you take 
within a curriculum. 

PLM has two modes of testing, on-line and off-line. On-line 
testing requires that you sign on to a PLATO terminal to take 
the test. When you complete the test, PLM will assign learning 
activities based on the results of your test. 

On-line testing is preferred because it saves time and enables 
you to proceed through your training without any delays. 

Off-line testing is the more traditional method. Your 
administrator will give you a copy of the test and an answer 
sheet. Do not write on the test; record all your -answers on the 
answer sheet. Return your test to the administrator, who will 
grade it and enter the results into the PLM system. 
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WHAT IS THE INDIVIDUALIZED INSTRUCTION TESTING PHILOSOPHY? 

A test is a device that determines whether you have met the 
objectives of the course (module). It determines if you have 
acquired the skills that the course is designed to teach. 

The number of times you take a test or your score on the test 
is not as important as the information you gain from the test 
results. The results tell you what areas you need to study. 

Do not be alarmed if you need to take a test more than once. It 
is not your scores that count, it is your ability to perform 
your job that is important to you, Engineering Services' 
customers, and Control Data. 

WHO ARE THE PERSONNEL INVOLVED IN INDIVIDUALIZED I.NSTRUCTION? 

Regional Education Manager (REM) 

The REM manages the training program for the region/country. 
He coordinates and administrates training activities to ensure 
that training needs are identified and fulfilled. 

Regional Training Coordinator (RTC) 

The RTC works with the education center manager to provide 
assistance as required; for example, he orders training 
materials, processes enrollments/confirmations, etc. 

Education Center Manager (ECM) 

The ECM administrates and coordinates training activities to 
ensure training delivery. For example, he provides a technical 
training advisor and identifies training materials requirements 
for the RTC. This individual may be a resource center manager, 
regional education manager, skill center manager or education 
center manager. 

Education Training Coordinator (ETC) 

The ETC manages the PLATO learning management (PLM) system. He 
provides the student with a student sign-on and PLM entries, 
and he works with the education center manager to solve PLM 
related problems. 
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Technical Advisor (TA) 

The TA deals directly with the student. He monitors activities 
and provides guidance and assistance as required. A TA may be 
an engineer-in-charge, regional technical support instructor or 
a customer engineer with technical expertise. 

Subject Matter Expert (SME) 

The SME provides technical assistance for training problems 
that cannot be resolved by the technical advisor. 

Learning Center Administrator (LCA) 

The LCA works directly with the student to ensure smooth 
progression through the course. 
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APPENDIX B 
PLATO SIGN-ON PROCEDURES 

In order to begin the course you must first sign on to the 
PLATO system. Depending on where your terminal is located, you 
may first have to dial up the PLATO computer in order to 
establish communication between the computer and your terminal. 
If your terminal is on a direct connection, this is not 
necessary, and steps 2 and 3 can be skipped. 

1. Turn power on. 

*2. Dial the number of the PLATO system using the data 
phone. When the system answers, you will hear a tone. 
The next step must be performed within three seconds 
after you hear the tone. 

*3. Lift exclusion button (usually located on the 
telephone cradle) . Place the receiver on the table or 
in front of the cradle. Do not hang up. 

·NOTE 

Some data phones require that you lift the 
exclusion button to dial, and hang up when 
the tone is heard. 

4. Press the STOP key on the PLATO terminal keyboard. 

5. Press the NEXT key on the PLATO keyboard. This causes 
the welcome to PLATO page to be displayed (figure B-1). 

6. Enter your name exactly as you are registered in this 
course. Normally this will be your last name, followed 
by a space, and your first initial, with no capital 
letters (for example, smith j, as shown in figure B-2). 

If you make a mistake, you can erase it by pressing 
the ERASE key on the right side of the keyboard. 

7. Press the NEXT key. You will then be asked to enter 
the name of your P.LATO group . Enter the name of the 
PLATO group in which you are registered. Once again, 
the exact spelling is required. 

*Dial-up system only. 
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AM 
CST 

rr1day, December 7, 1979 

Welcome to PLATO 

Type your PLATO name, then press llEXT. 

Copyr1sht Control Data Corp. 1977 

COC PLATO "m1nna• system 

Figure B-1. Welcome to PLATO 

AM 
CST 

rr1day, Decerrt>er 7, 1979 

Welcome to PLATO 

Type your PLATO name, then press llEXT. 

i• smith J 

~® 
CONTR91- DATA C~TION 

Copyr1aht Control Data Corp. 1977 

CDC PLATO "m1nna" system 

Figure B-2. Repeat 
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Choose a secret PASSWORD that you will 
remember. Do not tell anyone what it is. 

Appendix B 

As you type your paS$W<>rd, several X's will 
appear ~ that nobody can see what you are 
typing. 

Type your pa~rd, then pr~ l'IEXT. 

Figure B-3. Password 

8. Hold down the SHIFT key and press the STOP key. You 
will then be asked to enter your password (figure 
B-3). Your password can be anything you choose, but it 
must be something that you can easily remember, such 
as a name, phone number, employee number, etc. Do not 
forget the password you have selected. It will become 
your key for gaining access to your lessons. 
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Choose a secret PASSWORD that you will 
remember. Do not tell anyone what it is. 

As you type your password, several X's will 
appear so that nobody can see what you are 
t>-'Pi "K· 

Type your password, then press t£XT. 

Try it aaain to make sure. 

Type your password, then press t£XT. 

Remember this password. You w i 1 1 be 
asked for it each time you use PLATO. 

Figure B-4. Password Repeat 

9. Press the NEXT key. If this is the first time you have 
signed on to this course, you will be asked to enter 
your password again (figure B-4). Enter it again, just 
as you did before. From this point on you will be 
required to enter your password only once when you 
sign on. 

10. Press NEXT. You are now signed on to the system. 
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INTRODUCTION 

APPENDIX C 
USING MICROFICHE 

(Manual Title) 
Appendix C 

This appendix provides the basics of selecting, loading, and 
viewing microfiche on a Micron 780 Microfiche Desk Reader or a 
similar reader. (See the Microfiche Handbook, available from 
Information Services, STP109, for more information.) 

The portable ·microfiche desk reader may also be used since it 
has the same capabilities as the Micron 780. 

Consult the operator's manual for specific information on the 
readers. 

SELECTION 

Select the proper microfiche by consulting the microfiche 
header, which contains the title of the contents and the 
microfiche reference number (figure C-1). 

@:~~~~~~ 

©CDC1979 

TITLE 

/ 
CDC ADVANCED TAPE SUBSYSTEM 
FA450-A/B, FA451·A/B, FV619·A, FV620·A, FV632·A 
ATS FIRMWARE LISTING (PG A·89 THRU A·101l 

REFERENCE NUMBER 

t 
80F8HMM HEADER GF60449700-W 2 5 } 

VOL1 

Figure C-1. Microfiche 
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,LOADING 

To load the Micron 780 Desk Reader or a similar desk reader, 
perform the following procedure (figure C-2) • 

1. Turn on the microfiche desk reader by pushing in on 
the side of the LOW-OFF-HIGH switch that indicates a 
low light intensity setting. 

2. Pull the carriage assembly toward you until the glass 
covers flip up. 

3. Hold the microfiche by the header with the printed 
information facing up (figure· C-3) • 

4. Position the microfiche toward the upper right corner 
of either glass. 

5. Push the carriage assembly back and position it so 
that a full picture with a index grid coordinate 
number is visible on the screen. 

6. Select the proper index grid •. Each microfiche desk 
reader is equipped with two index grids, a 24X index 
grid for 24X microfiche and a 42X index grid for 42X 
microfiche; most documentation is on 24X microfiche 
(figure C-4). 

DUAL MAGNIFICATION 
LEVER 

CARRIAGE --­
ASSEMBLY 

POINTER~.., 

Figure C-2. 

FOCUS NOB 

=---GLASS 

"" LOW-OFF-HIGH 
SWITCH 

Microfiche Desk Reader 
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Figure C-3. Inserting Microfiche into Desk Reader 
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a. The 24X microfiche has a 3/8-inch header, and the 
24X index grid is divided into 14 horizontal 
boxes. 

b. The 42X microfiche has a 1/2-inch header, and the 
42X index grid is divided into 16 horizontal 
boxes. 

7. Place the proper index grid so that· the carriage 
pointer is centered over the index grid coordinate 
number that appears on the screen. 

VIEWING 

When viewing a logic diagram with a index grid coordinate 
number qf Bl, position the carriage pointer between Bl and B2 
on the index grid. Adjust the carriage to obtain a full screen 
picture. Student manuals and audiotapes may call the 
coordinates Bl/B2 on the index grid. Bl/B2 indicates that the 
carriage pointer should be positioned between Bl and B2 on the 
index grid (figure C-5). 

Other pages of technical manual can be viewed by placing the 
carriage pointer in the center of the index grid coordinate 
number (figure C-6) • 

Screen Quadrants 

The desk reader screen is divided into four quadrants to 
reference any area of the screen (figure C-7). It has a 
transparent horizontal yellow line for the horizontal axis~ you 
may need to add the vertical axis. Transparent map tape, clear· 
tape, or grease pencil work well as the vertical axis. 

Magnification 

A dual lense microfiche reader, such as the Micron 780, can 
magnify any area of a 24X microfiche by using the high {42X) 
lense in the following procedure. 

C-4 



CARRIAGE 
ASSEMBLY 
POINTER 

i 

~w~85 
AND LAMP ACCESS 

1 llHtOYILOCATOJI Cl C2 C3 C4 cs QllllOCAAO 

2. Dl!'9!:1UWHIT1 
JIELIAU: •UTTON 

). LIUlL FOJIWA"D 01 02 03 04 Os ONO.llAWIJI 

El E2 E3 E4 Es 

Fl f 2 f 3 F4 f S 

GI G2 G3 G4 GS 

Hl H2 H3 H4 HS 

8S 87 88 

cs C7 ca 

Os 07 08 

Es E7 EB 

Fs f 7 f 8 

GS G7 GB 

HS H7 Ha 

8S 810 811 812 813 

cs ClO Cll C12 C13 

OS 010 011 012 013 

Es [10 Ell E12 E13 

Fs flO fll f12 f 13 

G9 GlO Gll G12 G13 

H9 HlO Hll H12 H13 

814 

C14 

014 

E14 

f 14 

G14 

H14 

(Manual Title) 
Appendix C 

TO LOAD 
MICROFICHE 

1 ~LPOINTt:JITO 
Ol't:JIATOJI UNTIL 
OUHOl'fNS. 

2. PUCI ••CHI UNOIJI 
TO~OU.&I 

If-up 
b.loo .... lo -c ,..,.,.... .. uppef ••-ot ·-3 MOVI POINTlll TO 
INDIX POllTION, 

• 

MC52 

Figure c-5. Carriage Assembly Pointer Position 
for Technical Manuals 
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VERTICAL AXIS 

+ 

QUADRANT A QUADRANT B 

QUADRANTC QUADRANT D 

Figure C-7. Screen Quandrants 

HORIZONTAL 

4 AXIS 

1. Position the area that you wish to magnify in the 
center of the screen using the carriage assembly (see 
figure C-2 for the location of the DUAL MAGNIFICATION 
lever) • · 

2. Move the DUAL MAGNIFICATION lever to HIGH. 

3. Return the magnification lever to LOW before moving on 
to another frame. 
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The microfiche desk reader can deliver high or low light 
intensity. The Light Intensity switch is part of the 
LOW-OFF-HIGH switch. 

The following suggestions may help reduce eye strain when using 
a microfiche desk reader for a long time. 

• Do not watch the screen while moving to a different 
f rarne. 

• Use low intensity light for low magnification and high 
intensity light for high magnification. 

• Be sure the image on the screen is focused sharply 
(see figure C-2 for the location of the focus nob) • 

• Tilt the projector forward or backward. 

• Vary the intensity of the room lighting. 

Be sure to turn the viewer off whenever you are not using it. 
Extended exposure to light will fade the microfiche. 
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INSTRUCTOR CONFIRMATION 

INSTRUCTIONS: When all objectives in the preceding laboratory 
session have been met, complete this form. Please fill in all 
the information asked for in each blank space. Next, the form 
must be signed by the lab instructor in the space provided. 
Then, remove this page and fold it so that the address on the 
back appears. Then staple it and mail it. When this form is 
received by ESE, the student's PLATO records will be updated 
to reflect mastery of this lab module. 

EMPLOYEE NUMBER:~~~~~~~~~~~~~~~ 

DEPARTMENT NUMBER: 
~~~~~~~~~~~~~~ 

PLATO SIGN-ON NAME:~~~....,....__,__,....,.....~~~~~~ 
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PLATO GROUP NAME: 
~~~~~~~~~~~~~~-
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in the course. 

~ INSTRUCTOR NAME: 
~ ~~~~~~~~-,..-...,..~~~~~~~ 
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INSTRUCTOR SIGNATURE DATE: 
~~~~~~~~~~~~~- -~~~~~~ 

COURSE TITLE: Cyber 170 Display Subsystem 
PRODUCT NUMBER: R0405 

INSTRUCTOR COMMENTS: 

NO POSTAGE STAMP NECESSARY IF MAILED IN U.S. A. 
FOLD ON DOTTED LINES AND STAPLE 
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POSTAGE Will BE PAID BY 

CONTROL DATA CORPORATION 

Engineering Services Education 
1009 Washington Avenue North 
Minneapolis, Minnesota 55401 

ATTN: Administration of Individualized 
Instruction (NTHESE) 

FIRST CLASS 
PERMIT NO. 8241 

MINNEAPOLIS, MINN. 
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COMMENT SHEET 
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BUSINESS 
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COMMENTS: 
This form is not intended to be used as an order blank. Your evaluation of this manual will be welcomed 
by Control Data Corporation. Any errors, suggested additions or deletions, or general comments may 
be made below. Please include page number references and fill in publication revision level as shown by 
the last entry on the Record of Revision page at the front of the manual. 
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