


























































































5. Check protection operation. 
Set both supplies to +5.0V with the 
current limit set to lOOmA. Connect the 
first supply across the +5V output and 
return. Connect the second supply across 
the +12V output and return. (The +12V 
output should be the one which the anode 
of the SCR is connected to. If not, the 
supply should be connected to the output 
which is connected to the SCR anode. Now 
slowly ramp up the voltage on the first 
supply. At 6.25V ±D.75V on the first 
supply, does the second supply suddenly 
go into current limit? 

-Yes - Go to Step 7 
No - Go to Step 6 

6. Check CR9. Set lab supply current limit 
to 100mA and the voltage to O. Connect 
the positive terminal to the +5V output 
and the negative terminal to the return. 
Put a DVM across eRg. Tvrn the voltage 
slowly up to10V, or to the point where 
the supply limits. Does the DVM voltage 
ramp up to S.6V O.25V and stop? 

Yes - Replace CR4, and Repeat Step 5 
No - Replace SCR-l and Repeat Step 5 
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7. Check A2. Set lab supply to +5.0V 
(Ilim = 300 mA) across +5V output. 
Read voltage across Rll with DVM while 
adjusting pot R13. Are the voltages as 
follows '! 

R13 fully clockwise 3.0V + 0.5V 
R13 fully counterclockwise 0.2V + 0.2V 

Yes - Go to Step 8 
No - Replace A2 and repeat Step 7 

8. Check A3 and modulator. Hook 4P first 
supply (+5V, 11im = 300mA) across the 
+5V output. Hook up second supply 
(+5V, 11im = 300mA) across the 
modulator. Watch the voltage across 
R8 with the DVM while adjusting R13. 
Are the voltages as follows? 

R13 fully clockwise 3.0V + 0.5V 
R13 fully counterclockwise 0.3V + 0.2V 

Yes - Go to Step 9 
No - Replace A3, repeat Step 8 

NOTE: This concludes all the passive tests. 
Disconnect all supplies, DVM, and jumper 
from CR5 to CR8 before proceeding. 
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9. Disconnect all connections made for the 
passive tests. Plug the supply into the 
Variac and turn the voltage up to l15Vac. 
Is the voltage across the input capacitor(s) 
within the following limits? 

Supply designed for 115Vac only 
150V .t.10V 

Supply designed for 220Vac only 
300V ±20V 

Supply 115/220 strapp~ble 
300V ±20V 

Yes - Go to Step 10 

No - Look for faulty component in 
input circuit. Repeat Step 9. 

10. Use an oscilloscope to check the voltage 
waveform on the collector of Ql with 
respect to emitter. 
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With proper waveform, notice 
that duty cycle is roughly 50%. 

With no output load, the supply 
"burps II every 120 ms or so. Thi s 

is known as the burp mode. (The 
supply waits about 120ms, tries to 
turn on, the SCR fires because there 
is no +5V load to keep it from over­
shooting, and it folds back and waits 
l20ms again.) 
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Figure 19 
Proper Waveform 
Horizontal - 5 fs/Div. 
Vertical - 50V/Div. 

Figure 20 

No load waveform 
Horzontal - 5fs/Div. 
Vertical - 50V/Div. 



In an overload condition, all output 

voltages and currents are very low, 

Notice the very short duty cyle (about 12%) 

which typifies the overload condition. 

Under a heavy overload, the supply "burps" 

every 500ms or so. 

With an Qutput short, the su~ply goes 

into its "burp" mode again. The period 

is about l60ms between "burps." 
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Figure 21 
Overload Waveform 

Horizontal 5~s/Div. 

Vertical 50V/Div. 

Figure 22 
Output Short Waveform 
Horizontal 5~s/Div. 

Vertical 50V/Div. 



11. Use the oscilloscope on each or any 
output to determine if any fault~ 
are occurring. 

+12V Output Proper waveform 

The sharp rise and fall time of 
an output is due to unloaded 
outputs. Generally only an SCR 
firing can cause such a rapid 
fall time on an output. 

21 

J C:I~ 
3~o 
3~V 

C'2.0 
'2.'2.00 
IQV 

11 
~.-

,0" 

+ C2, 

T ;~~ 

r--

4 

I 

2,3 

!.o 

':l 

+1'2-"0" __ _ 

OuT",uT 

-s 
'D" 

C\jT'?VT 

-1'2. 

1----"', 
"c" 
Ou.PuT 

Figure 23 

Figure 24 
Proper Output Waveform 
Horizontal - 50ms/Div. 
Vertical - 2V/Div. 

Fi gure 25 
No Load on O~tputs 
Horizontal - 50ms/Div. 
Vertical - 2V/Div. 



The much longer fall time of an output 
indicates a short on some other output 
than the one measured. 

No rise or fall indicates the short 
is on this output. 
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Figure 26 

Short on some other output 

Horizontal - 50ms/Div. 
Vertical - 2V/Div. 

Figure 27 

Short on this output 

Horizontal - 50ms/Div. 

Vertical - 2V/Div. 
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Section 5 

KEYBOARD MODULE 

A. Theory of Operation 

The keyboard is fully detachable from the terminal (except for "T" 
style) for operator comfort and optional space utilization. The coiled 
handset cord leading from the keyboard is terminated in a telephone 
type 4-pin connector; the cord supplied is compatible with those 
commonly used on Western Electric type telephones. The Teleray 100 
keyboard hcns seven LED indicators: three are used to indicate the 
(Iegended) terminal status; the remaining four are used by the host 
computer to alert the operator of application dependent conditions. 

The figure below shows the keyboard. 

Communications between the keyboard module and the logic module are 
osynchronous and are controlled by the keyboard. Every 150 
milliseconds, the keyboard module sends a request for information, to 
which the logic module responds with a single-word reply. The 
keyboard module transmits keyboard depression information whenever 
keyboard keys are pressed. 

The cable between the keyboard module and the logic module has a 
resistance of about I. I ohms per meter. This resistance makes it 
necessory to send 12 V to the keyboard module and regulate it to 5 V 
at the keyboard module. 

The keyboard module is controlled by a microcomputer, The 
microcomputer is a single integrated circuit that scans the keyboard 
switch matrix, transmits and receives, and turns on the sev~n keyboard 
!-ED indicators. Each keyboard key consists of a mechanically sealed 
switch with a diode in series. The diodes isolate each switch from 
every other switch, thereby allowing N-key rollc;>ver. 
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B. Key Encod ing 

Key Numbering Scheme 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

40 41 42 43 44 45 46 47 48 49 50 51 52 54 55 56 57 58 

r-
59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 

78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 

95 

Key No. Unshifted Shifted Control Key No. Unshifted Shifted Control 

I ----------Unencoded---------- 54 Delete DELETE DELETE 
2 thru II ---Dynamically Progwmmable-- 59 ----------Unencoded----------

20 ESC ESC ESC 60 ---- ... -----Unencoded----------
21 I I 61 a A SOH 
22 2 @ NUL 62 s S DC3 
23 3 /I or£ 3 63 d D EOT 
24 4 $ 4 64 f F ACK 
25 5 % 5 65 9 G BEL 
26 6 A 6 66 h H BS 
27 7 & 7 67 j J LF 
28 8 * 8 68 k K VT 
29 9 9 69 I L FF 
30 0 0 70 
31 71 " 
32 = -

+ = 72 return return return 
33 \ "......- RS 73 \ I FS , 
34 BS BS BS 78 ----------Unencoded----------
35 BREAK BREAK- ANSWERBACK 

DISCONNECT 79 ----------Unencoded----------
40 HT HT HT 80 z Z SUB 
41 q Q DCI 81 x X CAN 
42 w W ETB 82 c C ETX 
43 e E ENQ 83 v V SYN 
44 r R DC2 84 b B STX 
45 t T DC4 85 n N SO 
46 y Y EM 86 m M CR 
47 u U NAK 87 ( 

48 i I HT 88 . ) . 
49 0 0 SI 89 I ? US 
50 p P DLE 90 ----------Unencoded----------
51 [ t ESC 91 LF LF LF 
52 l } GS 95 SP SP NUL 
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C. Coding Information 

I • 

II. 

III . 

Key Codes 

Bit 8 
Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit I 

0 
Data 6 
Data 5 
Data 4 
Data 3 
Data 2 
Data I 
Data 0 

A key code is 
transmitted when 
a key is down. 

A function code 
is transmitted 
when a function 
changes state. 

Data is active high = I 

Function Codes 

Bit 8 I 
State of Data Bit I I 
Bit 7 Control Key Down 
Bit 6 Shift Key Down 
Bit 5 Caps Lock Key Down 
Bit 4 Auto Repeating 
Bit 3 
Bit 2 !J Request Command Word 
Bit I Keyboard Power Up 

0 
Normal 
Normal 
Normal 
Normal 

Normal 
Normal 

CD Command Request Interval = 150 ms 

Serial Formata> 

Stop Bits I 
Start Bits I 
Data Bits 8 
Parity None 
Mark State I = hiqh 
Baud Rate 4800 bps 

~ Asynchronous - LSB first 
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IV. Command Word ® I Status Word 

Bit 8 LED Data Bit I = off. a = on 
Bit 7 LED Address Bit MSB 
Bit 6 LED Address Bit 
Bit 5 LED Address Bit LSB 
Bit 4 o Auto Repeat I = on. a = off 
Bit 3 Auto Repeat Rate I = 30 cps. a = 15 cps 
Bit 2 Request Status Word I I = RAM Bad I a = Normal 
Bit I I nvoke Keyboard T estl I = Switch Short. a = Normal 

Q) Single key auto repeat, which transfers to the next 
key pressed. 

@ Command word receive window = 5 ms 

V. Electrical 

a) High level = I = 2 to 5.5 volts 
Low level = a = -.3 to .8 volts 

b) Open collector serial output 
such as 7406. 

R = 1000 ohms 

Data 

c) Hysteresis serial input such 
as 7414. 

+5 

C = .05 uf 

0---- Data 

GND 
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VI. Other 

a) N-key rollover. 
b) Colors - gray, blue and white 

A command word is received on a command 
word request. 

A status word must be transmitted after 
the command word upon request. 
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D. Keyboard Schermtic 

OC059522 
Page 2 of 2 

Keyboard - Model 100 
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Section 6 

LOGIC MODULE 

A. Architecture 

The Teleray logic module is a microprocessor-oriented bus structured 
design. Specialized hardware is provided for the display of data from 
RAM on the CRT (display refresh hardware, character generator). 
Specialized hardware is also provided for enhancing the data display 
(Attribute Logic). Bus-oriented interfaces are provided for the 
keyboard, the serial input/output and non-volati Ie memory. Program 
space for ROM and RAM is also provided. The Logic Module 
Architecture Diagram shows this structure; the Logic Module Block 
Diagram further details the organization. 

B. Theory of Operation 

I. Display Refresh Hardware 

The display logic controls the monitor and provides time and 
address references for retrieving data from memory. The display 
of the Teleray monitor is a "raster ll scan. The electronic beam 
scans the face of the CRT 60 times a second following the 
generalized pattern shown below. The patte rn is "non- inter laced" ; 
i.e., the beam starts at the same place every time and horizontal 
lines remain distinct. The "vertical sync" signal causes the beam 
to return to the top left corner of the screen; the "horizontal 
drive" signal causes the beam to start a new line. The characters 
are formed when the beam is moving from left to right by 
illuminating a given position as the beam passes. The signal that 
provides the "illumination" information to the monitor is the video 
signal. The timing section of the T eleray logic provides the 
Horizontal Drive and Vertical Sync and controls the video signal. 
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The characters are formed within a 7 x 9 dot matrix. There are 
seven dots horizontally and nine dots vertically. In addition, there 
is one dot (horizontally) of intercharacter separation, and three 
lines of vertical inter line separation. Each character position then 
occupies 12 horizontal lines of eight dots per line, and the 
characters themselves are formed on a 7 x 9 dot matrix field 
within this 8 x 12 position field. 
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The master oscillator provides the dot clock for a 132-character 
line. Each character is eight dots horizontally. The master 
oscillator is divided by 2/3 for the 80-character line dot clock. 
This divider circuit is synced by the 80-character clock, which is 
the master oscillator divided by 13. Alternately it requires 13 
I 32-characte r dots to count an 80-character clock interval. 

The fol lowing frequencies determine display operation: 

Master Clock 
Horizontal Refresh 
Vertical Refresh 
132-Character Clock 
aD-Character Clock· 
00 CPU Clock 
000 CRTC CPU Clock 

23.9568 MHz 
18.6 KHz 
50 or 60 Hz 
2.9946 MHz 
1.8428 MHz 
.9214 MHz 
1.8428 MHz 

80 or 132 characters are formed on each line and selected on a 
line-by-line basis. The format for each line is determined during 
the horizontal retrace before the first scan of that line. The 
132-character clock is used as the reference for all line timing. 
Each Ii ne is 161 character times long. Thi rty or 29 of these 
character times are blanked for horizontal retrace, with 80 or 132 
character lines, respectively. The horizontal sync pulse starts 24 
character times before the start of a line, and is 16 character 
times in duration. Wide Mode operation can also be selected at 
the same time that the line length of 80 or 132 characters is 
selected. In Wide Mode, the character clock and the dot clock 
frequencies are halved, creating a double width character, but all 
reference timing remains the same. 

There are 310 or 372 horizontal scans for 60 or 50 Hz vertical 
refresh, respectively. The display consists of 24 displayed lines 
with 12 horizontal scans for each line. This sets the number of 
displayed scan lines at 288. Twenty-two or 84 horizontal scan 
Ii nes are blanked for vertical retrace, with 60 or 50 Hz, 
respectively. The vertical sync pulse is one horizontal scan line in 
duration • 

Horizontal timing is controlled by various hardware counters and 
associated logic. Vertical timing and scan line counting are under 
microprocessor control. The CRT control (CRTC) microprocessor 
uses the horizontal sync pulse as a reference to produce vertical 
and scan count timing. The scan count feeds the character 
generators, causing the proper dots to be displayed for a given 
character. Double-height characters and smooth scrolling are also 
implemented using the scan count. 
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A start of line (SOL) register is loaded with a line address by the 
main microprocessor during the first scon of a line. The line 
address is used as the starting count for loading a line buffer with 
the data contents of that line. The transfer occurs during the 
first scan. Display line data for the remaining II scans is read 
from the line buffer instead of the display memory. There are 
two display memory banks and two line buffers allowing 
simultaneous display of foreground (character) data and background 
(character attribute) data. The main microprocessor cannot 
access display memory during the first scan of a line when display 
data is being down-loaded to the line buffer. 

2. Character Generator and Attribute Logic 

Character generators are used to convert character data in display 
memory to character dots that are displayed on a CRT. Attribute 
logic converts attribute data in display memory to logical 
enhancements for characters being displayed on a CRT. Character 
data and attribute data in the Teleray Model 100 are converted 
simultaneously to allow each character to have its own attribute. 

There are two overlayed display pages that will be referred to as 
foreground and background pages. The foreground page is 
controlled by one of two character generators. One character 
generator is a ROM encoded to convert ASC II codes to 
characters. The other character generator is optional. Seven of 
the eight bits of data for the foreground page are latched and fed 
into the seven most significant address lines of the character 
generators. The eighth data bit is used to control which of the 
two character generators is operating (see Display Bit Memory 
Map). The least significant four address lines of the character 
generators are controlled by the microprocessor programmed scan 
counter. 

The background page is controlled by a character generator or the 
attribute logic. The character generator is encoded to produce 
the monitor mode characters. The attribute logic produces six 
attributes (see Display Memory Map). Seven of the data bits for 
the foreground page are latched and fed to the attribute logic and 
the character generator. The eighth data bit controls whether the 
character generator or the attribute logic is operating. 

The data output from each character generator ROM is serialized 
by an 8-bit serial shift register. The foreground character data, 
background character data, and attribute data are all logically 
connected to a single video output. 
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Display Bit Memory Map Foreground Page 

ASCII Char. Data Alternate Char. Data 

a 
x (b7) x (07) 

x (b6) x (06) 

x (b5) x (05) 

x (b4) x (04) 

x (b3) x (03) 

x (b2) x (02) 

x (bl) X (01) 

Display Bit Memory Map Background Page 

ASCII Char. Data Alternate Char. Data 

Spare* 

Bold* 

Blink* 

Inverse* 

Underline* 

Over Ii ne* 

Blank* 

a 

x (07) 

x (06) 

x (05) 

x (04) 

x (03) 

x (02) 

x (01) 

*A logic "I" turns the attribute on, and a logic "0" 
turns the attribute off. 

Legend 

X = Data bits 
b = ASCII bit designator 
a = Alternate bit designator 
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3. Program Memory 

Program memory is a combination of RAMs (random access 
memory) and ROMs (read only memory) that is used by the main 
microprocessor. The memory is used for program execution, 
saving terminal status and storing displayable characters. The 
Teleray program is stored in 4K by 8-bit ROMs. There is one 2K 
by 8-bit RAM for general purpose program use. Two I K by 4-bit 
EAROMs are used for non-volatile memory. The display memory 
is divided into two 4K by 8-bit blocks for foreground and 
background pages. Each block consists of two 2K by 8-bit RAMs 
and associated control logic to implement getting display data to 
the screen. One block of memory is al located for input and 
output devices (see Input/Output Memory Map). 

Hexidecimal Address 

0000-07FF 
0800-0FFF 
1000-13FF 

4000-4FFF 
5000-5FFF 

COOO-CFFF 
DOOO-DFFF 
EOOO-EFFF 
FOOO-FFFF 

MEMORY MAP 

Description 

Program RAM 
I nput and output 
Non-volatile memory (EAROM) 

Display RAM foregrQund page 
Display RAM background page 

ROM I 
ROM 2 
ROM 3 
ROM 4 

4. CRT Control Microprocessor 

The CRT control microprocessor (CRTC) aids the main 
microprocessor in performing smooth scrol I and creating 
double-height characters. One 2K by 8-bit ROM contains the CRT 
control program. Two input ond one output registers allow 
interfacing between the main microprocessor, display control logic 
and the CRTC. The CRTC also controls vertical timing for the 
display. 

5 • I nput and Output 

Four UARTs (universal asynchronous receiver transmitter) control 
three serial input/output interfaces. They are: serial 
input/output, peripheral interface and keyboard. Each UART 
provides a means for the main microprocessor to serially send or 
receive characters. Anyone of these devices may interrupt the 
main microprocessor, causing data exchange. A 1162.5 Hz clock 
also interrupts the main microprocessor and is used for timing 
functions such as Gursor blink. A number of input and output 
registers exist to control and monitor various terminal operations 
(see Input/Output Memory Map). 
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INPUT !OUTPUT MEMORY MAP 

Hexidecimal Address 

OCOO-OC03 
OAOO-OA03 
0900-0903 
0880-0883 

0840 
0841 
0842 
0843 
0844 
0845 
0846 
0847 

0848 
0850 
0858 
0860 
0868 
0870 
0878 

840 
841 

*Write only register 
**Read only register 

6. Self-Testing 

Description 

Transmitter UART 
Receiver UART 
Peripheral UART 
Keyboard UART 

*NVM erase (I = on) 
*NVM write (I = on) 
*Blink (I = off) 
*Bell (I = off) 
*Inverse (I = on) 
*Spare 
*Smooth scroll (I = on) 
*Vertical refresh rate (I = 50 Hz) 

*Reset timer 
Spare 
Spare 

*Start of scan register 
*Start of line register low order 
*Start of line register high order 
*Contrast register 

**Input register 
**Input register 

The Teleray is automatically tested whenever the terminal is turned 
on. The self-test can also be induced in the following ways: 

I. Typing the 0 key in SET-UP A mode. 

2. Entering a Reset function (ESC c). 

3. Entering an Invoke Self-Test command. The Invoke Self-Test 
command can perform additional tests not included in the Reset 
Self-Test. 

NOIE 

If the CAPS LOCK key is depressed during 
self-testing, the keyboard error symbol (4) will 
be displayed at the end of the test. 
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There are two categories of errors: fatal and non-fatal. 

Fatal errors cause the terminal to immediately stop all operations. 
The display screen may contain random characters. 

Non-fatal errors do not halt the terminal processor. Instead, the 
terminal is forced to Local mode, and an error code character is 
displayed in the upper-left corner of the screen. 

There are five types of non-fatal errors: 

I. (RAM) Program RAM or display RAM error 
2. (NVM) Non-volatile memory error 
3. (KBD) Keyboard missing or malfunction 
4. (510) Serial or peripheral data loopback error 
5. (EIA) EIA modem control error 

Non-Fatal Error Codes 

Character ------F ault Detected----- Character ------Fault Detected-----
Dispta~ed RAM NVM KBD 510 EIA Displayed RAM NVM KBD 510 EtA -------- --------

I X @ X 
2 X A X X 
3 X X B X X 
4 X C X X X 
5 X X D X X 

6 X X E X X X 
7 X X X F X X X 
8 X G X X X X 
9 X X H X X 

X X I X X X 

; X X X J X X X 
< X X K X X X X 
= X X X L X X X 
) X X X M X X X X 
? X X X X 0 X X X X X 

FAULT TYPES Possible Bad IC by Grid Location 

RAM = Random Access Memory 7H, 1M, IN, IP, IR 
NVM = Non-Volatile Memory 7A, 7B, 2C 
KBD = Keyboard 6A, 38, 5D 
510 = Serial Input/Output 

(serial and peripheral interfaces) 10, 3D, 40, IB, 26, 3B 
EIA = 510 Control Signals 

(serial and peripheral interfaces) 
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Invoked Self-Test - ANSI Mode Only (ESC [ 2; Ps y) 

This command is used to start one or more of the various self-tests on 
the Teleray. The selective parameter (Ps ) indicates which testes) is 
to be performed. The parameter value is arrived at by taking the 
weight of each test and adding them together. A parameter value of 
o causes a reset. 

Test 

Power-up checksum 
Interface Test (Loop Back) 
EIA Test 
Repeat tests until power-off 

Weight 

I 
2 (Turn-around plugs needed)* 
4 (Turn-around plugs needed)* 
8 

*Tests peripheral interface as well as serial interface; therefore, 
both plugs are needed. A turn-around plug can be manufactured 
by using a DB25P connector with the following connections (only). 

Pin 2 to Pin 3 
Pin 4 to Pin 5 
Pin 8 to Pin 20 
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C. Timing Charts 
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Horizontal Sync, Vertical Sync and Microprocessor Timing 
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Character Clock and Horizontal Clock Timing Diagrams 

SO-character ~--- - Blanking -1--- Active Display 
horizontal 
blanking l 
I 32-character 
horizontal 
blanking 

aO-character 
clock 

I 32-character 
clock 

40-character r y y V Y Y y Y y V n clock 

66-character 

0'\ 
clock , 

w SO-character J LLL count 

I 32-character -'U LJJLl count 

40-character J I count L 
66 character LA L count 

HSYNC 

Address II I, i I Ii Ii I i I I II II I Ij Ii 
counters II II II ..1 II II II II II I' I I I I 

Clear address 
couRters -u - _.33 IJS 



Character Shift and Load Timing Diagrams 

Master Clock 

80-character 
dot clock 

I 32-character 
dot clock 

40-character U U U U U U U U dot clock 

66-character 
dot clock 

~ , 
80-character .po n ~ clock 

I 32-character n n ~ clock 

40-character n clock 

66-character n clock 



D. Logic Module Test Points 

The following is a list of some important test points and the signal that 
should be present on each. More test points are listed on the 
schematic in Section E. 

Test Point 

MC 

RES 

CC 

HS 

VS 

IRQ 

NMI 

KR 
KT 

Description 

Master clock should be oscillating at 23.9568 
MHz. 

Main processor clock input; .9414 MHz square 
wave. 

Main microprocessor reset input. Should be at 
high level except during power-up. 

Load shift register character clock. See 
timing diagram. 

Horizontal sync output. Should be a 5.34 us 
high pulse with a 53.76 us period. 

Vertical sync output. Should be a 53.76 us low 
pulse with a 1/50 or 1/60 second period. 

Main microprocessor input/output interrupt 
request. If microprocessor is not busy, should 
be low pulse with about an 860 us period. 

Main microprocessor display interrupt request. 
Most common interval is a 53.76 us low pulse 
with a 645 us period. 

Keyboard serial receive. 
Keyboard serial transmit. 
When the keyboard is operating, there will be 
an asynchronous character received and an 
asynchronous character response transmitted 
with about alSO ms per iod. 
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E. Logic Module Schematics 

OD059552-001 Schematic - PCB Model 100 

KB050940 Schematic - Current Loop/Source Option 
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PARTS LIST 

Title: ASSY, 100 LOGIC BOARD Rev. 4 

Item Description 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 

II 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 

IC-Control Store 100 Series, 7C, 70, 7E 
IC-MOS, Microcomputer, 6502, 5C 
IC-TTL, 74LSOO, 3G, 5G, 5Q, 5R, 60, 6M 
IC-TTL, 74LS02, 5E, 6Q, 7N 
IC-TTL, 74LS04, 5A, 6E, 6N, 6R 
IC-TTL, 74LS08, 3M 
IC-TTL, 74LS74, 4H, 4Q, 7M 
IC-TTL, 74LS 107, 3F, 4P, 5F, 5M, 6K, 6P 
IC-TTL, 74LS155, 3L, 5S, 6C, 6G, 7L 
IC-TTL, 74LS163, 3K, 3R, 3S, 4M, 4N, 4R, 
6B, 6L 
IC- TTL, 74LS165, IE, IF 
IC-TTL, 74LS257, 2R, 2S, 4S, 6F, 6J 
IC-TTL, 74LS259, 7K 
IC-TTL, 74LS374, 2G, 2K, 3E, 3N, 3P, 5H, 
3H, 6H 
IC-TTL, 74LSOO, 4F, 4G, 5N, 5P 
IC-TTL, 74LS04, 5K 
IC-TTL, 75451 PRHL DRVR, IF 
IC-TTL, 74S86, 4E 
IC-TTL, 74S157, 4J, 5J 
IC-TTL, 7406, 2E, 2F, 6A 
IC-TTL, 8304, IL, 2M, 2N, 2P 
IC-TTL, 1488, 1488-5, IB 
IC-TTL, 1489, 1489-5, 75189, 2B, 3B 
IC-L1N, 081, 2C 
IC-L1N, Timer, 555, I 455P I, 4B 
IC-MOS, CPU, 6503A, 2MHZ, 7P 
IC-MOS, IKx4 Erasable ROM, 7A, 7B 
IC-MOS, UART, 6551, 10,30,40,50 
IC-MOS, 2Kx8 RAM <=300NS, 2H, 2K, 1M, IN, 
IP, IR 
OSC-Crystal, 23.9568 MHZ, 4K 
Res-Net, SIP, 10K, 10-Pin, RPI, RP2 
Cap-.OOI MFD/ 1000V,DISC 
Res-Carbon, 1/ 4W, PIa, 1M, R26, R27 
Res-Carbon, 1/4W, PIa, 3.3K, R22, R23, R29 
Res-Carbon, 1/4W, PIa, 1.3K, R15, R16, RI7, 
R 18, R 19, R20, R21, R23, R30 
Res-Carbon, 1/4W, PIa, IK, R24, R5 
Res-Carbon, 1/4W, PIa, 510, R3 
Res-Carbon, 1/4W, PIa, 390, R13, RI4 
Res-Carbon, 1/4W, PIa, 270, R6 
Res-Carbon, 1/4W, PIa, 180, R9 
Res-Carbon, 1/4W, PIa, 120, R2, R8, RIO 
Res-Carbon, 1/4W, PIa, 100, RII 
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Inventory No. 

00060667-001 
00055130-000 

00055118-000 
00055124-000 
00055127-000 
00055252-000 
00055125-000 
00055131-000 

00055113-000 
000551 14-000 
00055138-000 
000551 I 1-000 

00055112-000 
00055135-000 
00055136-000 
00058269-001 
00058247-001 
00058249-001 
00055122-000 
00055 116-000 
00055121-000 
00055120-000 
00058147-001 
00055188-000 
00058250-001 
00058260-001 
00058277-001 

00058251-001 
00058261-001 
00058265-001 
00057737-001 
00054984-135 
00054984-075 

00054984-066 
00054984-063 
00054984-056 
00054984-053 
00054984-049 
00054984-045 
00054984-041 
00054984-039 



PARTS LIST, Continued 

Item 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Description 

Res-Carbon, 1/4W, PIo, 56, R4 
Res-Carbon, 1/4W, PIo, 22, R I 
Res-Carbon, 1/ 4W, PIo, 10, R25, R28 
Res-Carbon, 1/2W, PIo, 68, RI2 
Diode-Switching, IN914, CRI, CR2, CR3 
Res-Carbon, 1/4W, PIo, 130, R7 
IC-Char Gen 100 Series, CGI, IH 
IC-Char Gen 100 Series, CG2, IG 
IC-Control Store 100 Series, 7R 
Assy-Conn. Rcpt. PCB, 25-Pin, lA, IB 
Conn-Rcpt., Flat, PCB, 20-Pin 
Connector-Modular, 4-Pin, 4A 
Cap-IOMFD/63Y, Elec, C2, C3, C4, C8 
Cap-270PF /lOOOY, Disc, C9, CIO 
Cap-. I MFD / 50Y, Mono 
Polarizing Key-3M 
Alarm-Audio Transducer, 4C 
IC-TTL, 745163, 3J, 4L, 5L 
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00054984-033 
00054984-023 
00054984-015 
00054986-035 
00057565-000 
00054984-042 
00060669-001 
00060878-001 
00060668-001 
00061674-001 
00055080-001 
00058262-001 
00057776-001 
00057650-003 
00057661-001 
00055017-008 
00057546-003 
00061242-001 



Tit Ie: 

Item 

I 
2 
3 
4 
5 
6 

7 

8 

9 

10 

II 

12 
13 

14 
15 

16 

17 

18 

19 

PARTS LIST 

ASSY, CURRENT LOOP (Optional) 11850939 Rev. E 

Descrietion Part No. Inventorl 

Sch-Current Loop/Source, 1061 B50940 302017 
Transistor C I ITE4119 34BOl55 
Transistor Q2, Q3 2N3643 34BOl14 
Transistor Pad Q2, Q3 7717-81N WHT 5A0209 
Diode CRI IN4003 32COl33 
IC-Lin, Phototrans Opto-Isolat IL-I 33BOl30 
AI, A2 
Resistor-82, I /4W, PIo, Carbon 14C0652 
RI 
Resistor-20K, 1/4W, PIo, Carbon 14C0409 
R6 
Resistor -30K, 1/4W, PIo, Carbon 14C0657 
R5 
Resistor-22K, 1/4W, PIo, Carbon 14C0280 
R2 
Resistor-560, I /2W, PIo, Carbon 14COl51 
R3, R7 
Wire-1124, Blk, PVC W76B IOC0223 
Resistor-4.7K, 1/4W, PIo, Carbon 14C0284 
RII 
PCB Connector, 14-Pin 614-AGI 4A0447 
Resistor-470K, 1/4W, PIo, Carbon 14C0279 
R8 
Resistor-27K, 1/4W, PIo, Carbon 14C0295 
R9 
Resistor-300K, 1/4W, PIo, Carbon 14C0488 
RI2 
Resistor-10K, 1/4W, PIo, Carbon 14C0267 
RI3 
Transistor Q4 2N3644 34BOIII 

ORDERING INFORMATION 

I) For ordering information and latest prices, contact 
your local representative or the RESEARCH Incorporated 
factory in Minneapolis, Minnesota. 

2) When ordering spare parts, please include references 
both to this parts list number and revision level, 
and the model number and serial number of the instrument 
for which these parts are being ordered. 
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