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GAMES LOG CAL OR NOT
SECTI ON ONE
KURZ- KASCH DATA BOCKS

The publishing department of Kurz-Kasch Electronics Division is tryin% to
schedul e the data book wite-ups. To date we have seen or heard of over 1I0
digitally controlled games, nost of themvideo type games. However, we are
now seeing digitally controlled juke boxes, arcade pieces, bill changers and
coin accunul ators and selectors in vending equi pment.

Due to the ever increasing number of machines and equi pment which enpl oy
integrated circuits we need your help for the purpose of scheduling our data
books.

The following list will help in the analysis of which are the nore popu-
| ar ganes and equi pnent.

Conmpany & State Games People Pl ay

Allied Leisure - Florida Paddl e Baddl e
Tenni s Tour ney
Super Soccer
Hesitation
Foot shal
Ri cochet

Fobor

Super Shifter
Wld Cycle

Amutronics - New Jersey Team Hockey

Atari/Kee - California

Pong Doubl es

Super Pong

Quadr aPong/ El'i m nation
Space Race

Cot cha

Vorld Cup

Rebound/ Spi ke

Gran Trak |o/Fornula K
Gan Trak 20/ Twi n Racer
I'ndi 800

Cocktai |l Pong

Dr . Pong/ Puppy Pong
Dodgem

Quak

Pin Pong

Tank




Conpany & State

Atari/Kee - continued

Chi cago Dynamics - Illinois

Control Sales - |owa

Digital Games - California

Electra Games - Illinois

El ectronotion - Pennsylvania

Exidy - California

| magi native Gane - Texas
Foreplay - California

Gemin Industries - California

M dway Manufacturing - Illinois

Marquin Inc. - California

Meadows - California

Mrco - Arizona

Nutting & Assoc. - California

Games Peopl e Play

Pursui t

Anti Aircraft
H ghway
Touch Me

TV Ping Pong

TV A ynpi ¢ Hockey
-TV Tenni s

TV Goalie

TV Pin Ganes

Video Action

Model 174
Model 474
Model 574
Knockout

Video Action Tables
Pace Car Pro

Pace Race

UFO Chase

El ectronoti on

Hockey Tennis
Sting
TV Pin Bal

Vall Ganes
-Ral ly

Tr apshoot
Val | CGamres

W nner |1

-Wnner 1V
Ast eroi d

- Leader
Play Tine
Basket bal |
Bal | park
TV Flipper

~— \Wheel s
Racer

Mar qui n Tabl es
Tankers

FlimFlam

Chal | enger Tabl es
Chanpi on Pi ng- Pong

Conputer Space | & Il




Conmpany & State Ganes Peopl e Play

Nutting & Assoc. - continued Space Bal
W nbl et on
Tabl e Tennis
M ssl es Radar

PMC Inc. - Pennsylvania Hockey
VWarn Barn | & Il
Azt ec Tables
Basebal
Pl ayers Choice
lonl
Kennel C ub
Val |l Games

PSE Inc. - California Hodge Podge
I-2-4 Cocktail Table

Performance Enterprises - Florida Val |l Ganes
Dart Game
Par 90 Col f
Al'l Star Passing
Mot or cycl e Race
Quarter Hor se
Handbal
Jai Ta
Pachi nko

Ramtek - California Cl ean Sweep
Soccer
- Hockey
Wpe Qut
Basebal |
- Volly

UB. 1. - New Jersey Attack (Cocktail Table)
(United Billiards Inc.) Sport or ama

Urban Industries - Kentucky Val | Ganes
Hor oscope

US Billiards - New York TV Hockey
TV Tenni s

Survival Cocktail Table

Vol ly - Canada Cocktail Table
Vol |y

Wlliams Elect. - Illinois Pro Hockey
Paddl e Bal
Pro Tennis

(See Fun) Qynpic Tennis




BASI C CHI PS USED IN VIDEO GAMES

SECTION " IWO

This section is a listing of the

more comonly used integrated
circuits (I.C's). Note the ICs

are basically of the TTL Logic famly.




*NE555 T MER

NE556 DUAL TI MER
NE566 FUNCTI ON  GENERATCR
UL 741 SINGLE OPERATI ONAL AMPLI FI ER
UL 747 DUAL OPERATI ONAL AMPLI FI ER
7400 QUAD 2-1NPUT NAND GATE
7401 QUAD 2-INPUT NAND GATE
7402 QUAD 2-INPUT NOR GATE
740l HEX | NVERTER
7406 HEX | NVERTI NG BUFFER
7408 QUAD 2- I NPUT AND GATE
7410 TRIPLE 3-INPUT NAND GATE
7413 DUAL NAND SCHM TT TRI GGER
7420 DUAL 4-1NPUT NAND GATE
7425 DUAL L4-INPUT NOR GATE w STROBE
Th27 TRIPLE 3-INPUT NOR GATE
7430 8-INPUT NAND GATE
74kO DUAL L4-INPUT NAND BUFFER
7448 BCD-t 0- 7- SEGVENT DECODER
7450 DUAL AND- OR- | NVERT GATE
* 747k DUAL D FLIP-FLOP
7479
7483 4-BI'T BINARY FULL ADDER
7486 QUAD EXCLUSI VE- OR GATE
7490 DECADE COUNTER

* Advi se excessive stocking of these items




7493

7495
74107
74121
14145
74153
14157
74160
74161
74163
74164

74165
74192
74193
9158
* 9311 (74154)
9314
* 9316 (74161)
9322
9602
*LM309
IM311K
IM323K
*IM380

ILM3900
CD4OL6AE

DIVIDE-by-~TWELVE COUNTER

4-BI T REVERSI BLE REG STER

DUAL J-K FLIP FLOP

MONGSTABLE MULTI VI BRATCR

BCD-t o- DECI MAL DECODER/ DRI VER
DUAL 4-LINE-to-I-LINE DATA

QUAD 2-1N DATA SELECT/ MULTI PLEXER
4L-BIT SYNCHRONOUS DECADE COUNTER
4-BI' T SYNCHRONOUS BI NARY COUNTER
4-BI T SYNCHROI:IOUS BI NARY COUNTER

8-BI T PARALLEL-OQUT SERIAL SHIFT
REG STER

PARALLEL- LOAD 8-BI T SH FT REG STER
REVERSI BLE BCD DECADE COUNTER
REVERSI BLE MODULO-16 BI NARY COUNTER
QUAD POWER GATE

4~LINE~-to-16-LINE DECODER/DEMULTIPLEXER
QUAD LATCH

4-BIT SYNCHRONOUS BI NARY COUNTER
QUAD 2-1N DATA SELECT/ MULTI PLEXER
DUAL MONOSTABLE MULTI VI BRATCR
5-VOLT REGULATCR

VOLTAGE COVPARATCR

3-AMP 5-VOLT PCSITIVE REGULATCR
AUDI O POAER AMPLI FI ER

QUAD AMPLI FI ER

QUAD Bl LATERAL SW TCH




-~

¥MJE-200 TRANS| STCR

TI P-29 TRANS| STCR
TP -31 TRANS| STCR
2N3566 TRANS| STCR
23643 TRANS| STCR
2~3644 TRANS| STCR
2nshkg TRANS| STCR
MFC60L0 AUDI O AWPLI FI ER
*INLOOL DI CDE

*INW720 DI CDE
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MICROCIRCUILS

TIL & DTL

INTEGRATED CIRCUITS
Condensed Catalog




Table |-l

Logic Symbology

T

SYMBOL. TRUTH TABLE/TIMING OPERATION
-1 AND GATE 1 2 |3 3]
._1_. LO LO | LO 1—[—__1"—"'0 Output is HI only when all inputs are HI, otherwise
3 LO HI | LO =
2 2__r_—1_ output is LO. Rule applies for any number of inputs.
— HI  LO | LO
HI HI | HI 3____.' I__
OR GATE . 2 |3
1 o I L
3 LO LO | LO Output is HI when any input is HI. Output is LO
2 LO Hi | HI 2__[_—1_ only when all inputs are LO.
HI  LO | HI _I—L ’ -
HI HI [ HI 3 !
NAND GATE 1 2 I3
1 1 ‘ LO LO | HI 1J———]—— 'L;::,Ddtpti’t is LO only when all inputs are HI, otherwise
) 3, 31 0 H W, L | Coutputis 1 =
~— HI  LO | HI 3 , ¥
: HI  HI | LO L_I )
1Non GATE 1 . 9 |3 ,
3 —O 3 LO LO | HI 1—' l—' Output is LO when any input is HI. Output is HI
2 2 Lo Hi LO 2 I | only when all inputs are LO.
HI LO [ LO 3 -
meowfo ST [
EXCLUSIVE OR GATE 12 3
1 o 14 L_ |
3 tg I;? |I__”O 1_-1-——-——1— Output is HI when either ut not both inputs are
2 2 HI, otherwise output is LO.
wom e o LITL
H  H |[LO 3
¥
INVERTERS

The 2-input NAND or NOR gate can be used as
inverters by tying one input to a fixed level or tying
both inputs together.

D-TYPE I

FLIP-FLOP

24p 0 q

=1¢ rp @

¢

Truth Tahle valid only when

SD and % are both HI

When both S.?J(direct set) and Rq_’(direct reset) are
HI, level at input D is transferred to output Q when
input C (clock) goes HI. A LO on SD forces C_) HI and
Q LO. A LO on RD forces Q HI and Q LO. SD and
RD predominate over all other inputs.

J-K MASTER SLAVE
FLI P-FLog

2dcLk

pury
-

K Q
CLR

To

t=n 4
K Qo a;
,L%
LO LO — |NO CHANGE
LOHI — [LO H!
HI LO = |HI LO HI
CLOCK
HI HI LO[HI LO | IPULSE]
HI H HI Lo HI

Truth Table valid only
when CLR s HI

‘f‘ll

When CLR is HI and:

1. J and K are both LO, clock pulse has no effect on
outputs Q and Q.

2.Jand K are at opposite logic levels, negative-going
clock edge transfers J level to Q and K level to Q.

3. J and K are both HI, each negative-going clock
edge alternates outputs Q and 6

4. LO on CLR forces and holds Q LO and 6 HI.

10024

1011




TTL . Numerical Indey

TEMPERATURE RANGE

TIL Numerical Index

WILITARY  INDUSTRIAL FUNCTION PAGE
5400 7400  Quad 2-input NAND Gate 3
5401 7401  Quad 2-input NAND Gate 3
5402 7402 Quad 2-input NOR Gate 3
5403 7403  Quad 2-input NAND Gate 3
5404 © 7404 Hex Inverter 3
5405 7405  Hex Inverter 3
5406 7406  Hex Inverting Buffer 3
5407 7407  Hex Buffer 3
5408 7408  Quad 2-input AND Gate 3
5409 7409  Quad P-input AND Gate 3
5410 7410  Triple 3-input NAND Gate 3
5412 7412 Triple 3-input NAND Gate 3
5413 7413  Dual NAND Schmitt Trigger 3
5416 7416  Hex Inverting Buffer 3
5417 7417 Hex Buffer 3
5420 7420  Dual 4-input NAND Gate 4
5422 7422  Dual 4-input NAND Gate 4
5423 7423  Dual 4-input NOR Gate w/Strobe 4
5425 7425  Dual 4-input NOR Gate w/Strobe 4
5426 7426 Quad P-input NAND Gate 4
5427 7427  Triple J-input NOR Gate 4
5430 7430  a-input NAND Gate 4
5432 7432 Quad 2-input OR Gate 4
5437 7437 Quad 2-input NAND Buffer 4
5438 7438  Quad 2-input NAND Buffer 4
5440 7440 Dual 4-input NAND Buffer 4

—  T441A BCD-to-Decimal  Decoder/Driver 4
5442 7442 BCD-to-Decimal Decoder 4
5443 7443  EXCESS-3-to-Decimal Decoder 4
5444 7444 EXCESS3 GRAY-to-Decimal Decoder 4
5445  -7445  BCD-to-Decimal Decoder/Driver 5
5446 7446  BCD-to-7Segment Decoder/ Driver 5
5446A  T446A  BCD-to-7Segment Decoder/ Driver 5
5447 7447  BCD-to-7Segment Decoder/ Driver 5
5447A  7447A  BCD-to-7Segment Decoder/ Driver 5
5448 7448  BCD-to---Segment Decoder 5
5450 7450  Dual AND-OR-INVERT Gate 5
5451 7451  Dual AND-OR-INVERT Gate 5
5453 7453  Single AND-OR-INVERT Gate 5
5454 7454  Single AND-OR-INVERT Gate 6
5460 7460  Dual AND-OR Expander 6
5472 7472 JK Flip-Flop 6
5473 7473 Dual J-K Flip-Flop 6
5474 7474  Dual D Flip-Flop 6
5475 7475  Quad Latch 6
5476 7476 Dual J-K Flip-Flop 6
5477 7477 Quad Latch 6
5480 7480  Gated Full Adder 7
5482 7482  P-Bit Binary Full Adder 7
5483 7483  4-Bit Binary Full Adder 7
5485 7485  4-Bit Magnitude Comparator 7

ey N FUCTION pace
5486 7486  Quad Exclusive-OR Gate 7
5490 7490 Decade Counter 7
5491A  7491A §-Bit Shift Register 7
5492 7492 Divide-by-Twelve Counter 8
5493 7493 Divide-by-Sixteen Counter 8
5494 7494  4-Bit Shift Register 8
5495 7495  4-Bit Reversible Register 8
5496 7496  5-Bit Serial/Parallel Register 8
54100 74100 I-Bit Bistable Latch 8
54104 74104 Gated J-K Master-Slave Flip-Flop 9
54105 74105 Gated J-K Master-Slave Flip-Flop 9
54107 74107 Dual J-K Flip-Flop 9
54121 74121 Monostable Multivibrator 9
54122 74122 Retriggerable Multivibrator 9
54123 74123 Dual Retriggerable Multivibrator 9
54136 74136 Quad 2-input Exclusive-OR Gate 9
— 74141 BCD-to-Decimal Decoder/ Driver 10
54145 74145 BCD-to-Decimal Decoder/ Driver 5
54150 74150 16-Bit Data Selector/Multiplexer 10
54151 74151 8Bit Data Selector/ Multiplexer 10
54153 74153 Dual 4-Line-to-1-Line Data
Selector/Multiplexer 10
54154 74154 4line-to-16-Line Decoder/
Demultiplexer 1
54155 74155 Dual 2-Line-to-4-Line Decoder/
Demultiplexer 1
54156 74156 Dual 2-Line-to-4-Line Decoder/
Demultiplexer 11
54160 74160 4-Bit Synchronous Decade Counter 11
54161 74161 4-Bit Synchronous Binary Counter 11
54162 74162 4-Bit Synchronous Decade Counter 11
54163 74163 4-Bit Synchronous Binary Counter 11
54164 74164 |-Bit Parallel-Out Serial Shift
Register 12
54165 74165 Parallel-Load 8-Bit Shift Register 12
54166 74166 8-Bit Shift Register 12
54174 74174 Hex D-Type Flip-Flop 12
54175, 74175 Quad D-Type Flip-Flop 12
54,176. 74176 35 MHz Presettable Decade
Counter/Latch 13
54177 74177 35 MHz Presettable Binary
Counter/Latch 13
54180 74180 8-Bit ODD/EVEN Parity
Generator/Checker 13
54181 74181  4-Bit Arithmetic Logic Unit 14
54182 74182 Look-Ahead Carry Generator 14
54192 74192 Reversible BCD Decade Counter 14
54193 74193  Reversible Module-16 Binary Counter 15
54198 74198 8Bit Shift Register 16
54199 74199 8-Bit Shift Register 16
9601-1 9601-2 Retriggerable One-shot 16
9602-1 9602-2 Dual Retriggerable One-shot 16




TTL Functional Index . Ordering Information :

TTL Functional Index

Gates Page Flip-Flops Page Arithmetic Page
5400  Quad NAND 3 5472 JK 6 5480  Gated Adder 1
5401  Quad NAND* 3 54104  Gated J-K 9 5482  P-Bit Adder 7
5403  Quad NAND* 3 54105  Gated JK 9 5483 4-Bit Adder 7
5426  Quad NAND* 4 5473  Dual JK 6 5485  4-Bit Comparator 7
5410  Triple NAND 3 5476  Dual JK 6 54180  Parity Generator 13
5412  Triple NAND* 3 54107 Dual JK 9 54181  4-Bit ALU 14
5413 Dual NAND Schmitt 3 5474  Dual D 6 54182  Look-Ahead Carry Gen. 14
5420  Dual NAND 4 54175 Quad D 12

5422 D.ual NAND* 4 54174 HexD 1 Multiplexers, Demultiplexers

5430 Single 8 NAND 4 Registers, latches 54150  16-Bit Multiplexer 10
5408  Quad AND 3 . .

5400  Ouad AND* : 5494  4-Bit Register a 54151 8-Bit M9|t|plex§r 10
5402 Quad NOR 3 5495  4-Bit Register a 54153  Dual 4—B|tMuIt|.pIexer 10
527 Tiple NOR A 5496  5Bit Register a 54154 4t0-16 Demuttiplexer 1
5123 Dual NOR - s 5491A 8Bit Register 7 54155  Dual I-to-4 Demu‘lnplexer 1
95 Dual NOR ) 54164  8-Bit Register 0 54156  Dual I-to-4 Demultiplexer* 11
5450  Dual AND-OR-INVERT" 5 54165  8-Bit Register 12

5451  Dual AND-OR-INVERT 5 54166  8-Bit Register 12 Counters

5453 Single AND-OR-INVERT 5 54198  &8Bit Register 16 5490  BCD Decade 7
5454  Single AND-OR-INVERT 6 54199 8Bit Register 16 54192 Reversible BCD Decade 14
5460 Dual AND-OR Expander 6 5475 Quad Latch 6 54160  4-Bit Synchronous Decade 11
5432 Quad OR 4 SATT Qu?d Latch 6 54162  4-Bit Synchronous Decade 11
5486 Quad ExclusiveOR 7 54100 88it Latch a 54176 35 MHz Presettable Decade 13
54136  Quad Exclusive-OR* 9 Decoders/Drivers 5492  Divide-by-12

5493 Divide-by-16

5442 BCD-to-Decimal 4 , N a
5445  BCD-to-Decimal* 5 54193 Reversible  Divide-by-16 15
Inverters, Buffers 54145  BCD-to-Decimal 5 54161 4-Bit Synchronous Binary 11
5404  Hex Inverter 3 7441A BCD-to-Decimal 4 54163 4-Bit Synchronous Binary 11
5405  Hex Buffer* 3 74141 BCD-to-Decimal® 10 54177 35 MHz Presettable Binary 13
5406  Hex Buffer* 3 5443 EXCESS-3-to-Decimal 4 N
5407  Hex Buffer* 3 5444  GRAY-to-Decimal 4 Multivibrators
5416  Hex Buffer* 3 5446  BCD-to-7-Segment* 5 54121 9
5417 Hex Buffer 3 5446A BCD-to-7-Segment* 5 54122 9
5437 Quad Buffer 4 5447  BCD-to-7-Segment* 5 54123 9
5438  Quad Buyffer* 4 5447A BCD-to-7-Segment* 5 9601 16
5440  Dual Buffer 4 5448  BCD-to-7Segment 5 9602 16
*Free-Collector  outputs
Ordering  Information
PACKAGE TYPE 54/74 Series 9600 Series
MILITARY INDUSTRIAL MILITARY INDUSTRIAL
Ceramic Dual-in-Line SW54XX) SW74XX) SWI6XX-1P SWI6XX-2P
Plastic Dual-in-Line — SW74XXN — SWI6XX-M




TIL « 5400-5417

54/7400 Quad P-input NAND Gate
1
2—1D>—3
4
5 :D"-G
9
1o:D°‘— 8
B D—n

Gnd 7

54/7401 Quad 2-input NAND Gate

Free-collector outputs
ch 14

2
3 :D°_1
8 T 1—2a
8 T —10
12— 1D—1s

Gnd 7

54/1402 Quad 2-input NOR Gate
Vee 14
3 D1
g >4
S T T>—10
N I>—1s

Gnd 7

5417403 Quad P-input NAND Gate
Free-collector outputs
Vec 14

54/7404 Hex Inverter
Vee 14

1 —Do— 2
3 —IPo— 4
5—o— 6
Q----+--Q
11—Po—10
13—Po——12

Gnd’7

54/7405 Hex Inverter

Free-collector outputs

Vec14
1 —Po—2
3 - 4
5 — 6
9 —Po—— 8
11 ——>o——10
13-s-12

Gnd 7

54/7406 Hex Inverting Buffer

Free-collector outputs, 30V rating

Vee 14
1 —PDo—2
3 — Do
5---b----
9 —o——
H—o——10
13—Po—12

Gnd 7

54/7407 Hex Buffer

Free-collector outputs, 30V rating

Vee 14
1 —PD—2
8 —PpPD—4
5 - e
9 —]P>—38
11 D—— 10
13—P——12

Gnd 7

54/7408 Quad 2-input AND Gate

Vec 14

2 [—
s—D—
1%:D_ 8
22— 1—n

Gnd 7

54/7409 Quad 2-input AND Gate

Free-collector outputs

Vee 14
p—O— 3
s—_—1>—=
1%:D_ 8
B DO—

Gnd 7

54/7410 Triple I-input NAND Gate

2 — 12
13 ——

83—

4 —fY— 6
5_

9—.

10— J— 8
N—— Gnd7

54/7412 Triple 3-input NAND Gate

Free-collector outputs

1 e Vee 14
2 — 1 ——12
13 —
3 —
4 —L — 6
5_
9___‘
10— )— 8
" — Gnd 7

54/7413 Dual NAND Schmitt Trigger

Vec 14

D{sTHD—
D—{sH-D—

Gnd 7

oRS® van

54/7416 Hex Inverting Buffer

Free-collector outputs, 15V rating

Ve 14
1 ——-|>0——— 2
3 —Po— 1
§ —PDo—86
9 —o—8
11—-———|>°———10
13——-Do———12

Gnd 7

54/7417 Hex Buffer

Free-collector outputs, 15V rating

Vee 14

1 —pD—2

o>
11—-P——10
13—Pp—12

Gnd 7




TTL 5420 - 544

54/7420 Dual 4-input NAND Gate

{ I 14

T
2 — 6
5
g ——
T
13 —

&nd 7

54/7422 Dual 4-input NAND Gate

Free-collector outputs

14

1_:
2 — 6
4
5
9
10 =7

)°_ 8
12 =
13 —

Gnd 7

54/7423 Dual 4-input NOR Gate
with Strobe, expandable

2

3

5

6

4 STroeEs Vec 16
12

10

11 1O L, 0
13 T

14 Gnd 8

54/7425 Dugdl 4-input NOR Gate
with Strobe
Vee 14

1
2
4
5
3 STROBES-

1"
9—

Gnd 7

54/7426 Quad 2-input NAND Gate

Free-collector outputs, 15V rating
Vec 14

‘9’! —
10— D——8

54/7427 Triple J-input NOR Gate

1 Vee 14
2 —— > -12
13 ——
3
5
ga—s
_r_’ O— B

54/7430 8-input NAND Gate

e vf‘f‘14
1—

g _ ]
%:D"—s
6 ]
H—

Gnd 7

54/7432 Quad 2-input OR Cate

Vnn 14

1

p —I>— 3
s —D>—
g 6
S I>—
L —
13 1

Gnd 7

54/7437 Quad 2-input NAND Buffer
Ve 14
» —D—3
s —D—:
oL
2 —n

Gnd 7

94/7438 Quad 2-input NAND Buffer

Free-collector outputs
] Vee 14
2 :D"‘— 3
s —[D—
o L D—s
21—

Gnd 7

54/7440 Dual 4-input NAND Buffer

7441A BCD-to-Decimal Decoder/Driver

3 6 7 4 "'cc
I i l I
A B c D
INPUTS
OUTPUTS
012 3 456 7 8 9
T T T T T T
1815 8 9 13 14 1110 1 2 Gndl2

54/7442 BCD-to-Decimal Decoder

VCC 16
Inputs Cutputs
e 0
15 2> (F‘E)*T 1
AT 2
MH 3
14 B D B H—*:EDOL 4
D 8]+ 2 5
13 -5 D> 6
L
12 -0 » ST " 9
D ;:“i)os 10
| 9
“H Do 11

Gnd 8

Vee 14
P
5 pE——
g ——
12 [ )—
18 —
Gnd 7
54/7443 EXCESS-3-to-Decimal Decoder
g8,
Inputs 0
15 2> LI 1
LD’A g== 23
14 2 sl D 4
B L
13 <> R D 6
L{>EC D 7
12 2P, ol [FTHE D 9
Lo T 10
== DS
Gnd 8

54/7444 BRBSG-3o-Decimal

Qutputs
Ino;ins _ — "1

15 = ! 1
e S
HH D2 3
14 2] BiR:= 3.4
LDD_BW - 5

13 S >o I 6
L1>°C D 7
= 7

12 o] D 5} e — 9
oo FERED-2 10

>
D11
Gnd 8

1T

41

e

Decoder




“ mmw- " m"‘"mm'm‘

T¥L + 5445 - 5453

BCD-to-Decimal

54/7445 30V output rating
54/74145 15V output rating

Inputs

15 A

Decoder/Driver

Vee 16
Outputs

T

\%

@

D2
D3

D 4

-
w
O

SEIDE

D 6

Y V

-7

RIATART!

G e 9

-
N
o)

o

=210

2D 11

Gnd 8

sl

BCD-to-7-Segment  Decoder/Driver

54/7446 30V/20mA output rating - 94/T44T 15V/20mA output rating
54/7446A 30V/40mA output rating - 94/T44TA 15V/40mA output rating

Vee 16

Input A —7——”13C A
A
1 T_—DD_'

a

fnput B —:D L

input C LD [

Input D

Blanking input or 4
Ripple-Blanking _~_|
Output

6Jl>cL

Lamp Test 3

Input
ippre-uianminy 8
Input

[Higtn

Outputs
] a
> 13

Gnd 8

54/7448 BCD-to-'l-segment Decoder

VCC 16 Out:u(s
7 _H 13
Input A _j39 A =
A H
1 = » 12
Input B ——-:13: L B ana ,
2 -2 (H »
Input C —:D: [+ Hg‘jj_' .
e liiiizia
tnput D e 10
b d
Do
1
15
- f
Lamp Test i -
Input b
Ripple-Bianking S 5 14 o
Input — |
Gnd 8

54/7450 Dual AND-OR-INVERT Gate
Expandable

SO RRUvaWON

Vee 14

X

g
e

X 11
12
8

(Gnd 7

54/7451 Dual AND-OR-INVERT Gate

Vee 14

54/7453 Single AND-OR-INVERT Gate
Expandable

10

x!

14

11
12

Gnd 7




| TTL . 5454 -yl

54/7454 Single AND-OR-INVERT Gate 54/7460 Dual AND-OR Expander 54/7472 J-K Flip-Flop
Vee 14
1 Vee 14 — X, 2 SEAR Vee 14
13 *’—Q/? 11 g4 2
2
] X J3 Q
s 8 13 “:g CLOCK 8
4 4 12
5 5 x 9 K1 g
9 6 10 10 K2 6
10 Gnd 7 6 K3
Gnd 7
n 43 _PRESET Gnd 7
54/7473 Dual J-K Flip-Flop 54/7474 dual D Flip-Flop
2 &ER“J Vee 4 D fiip-flop logic , cean Ve 14
J Q
CLOCK 12 PRESET 2 0 Qg
1 — _
3 - Q13 3 CLOCK 3,
CLEAR 4 i
{— Q 10 _PRESETS
K o _
10— —— 8 crock [ [ L~ 1= 5 44 CLOcK I
5 —
J
7 | e g ‘% 12 D Qg
CLEAR
6 Gnd 11 ) 1a _CLEAR Crd 7
latch logic 5417475 Quad latch 54/7476 Dual J-K Flip-Flop 5417477 Quad latch*
[O— Q Vee § 5 Ver 8
[ cc
?ﬂ D B Q 1 3 7T Vee 5 =14
2 16 4 1 -2
b _DQ‘G D Q :LOJC_K@ 15
- 3 215 P 5 2 -2 13
cock | cLock a 16 14 CLOCK
- 13 i 14 42—
cLo _ PRESETS ‘ cLOCK -
Truth Table a ] Q9 14 T— 3 - A e
[ D ia 6 o Q 10 12 K LO_A'O D ‘
t;Low Low . No Change 6 @ 5
yiw_H.gh Noﬁi&(me D Q4 g —2 | L@ 1 g 0| o
ngh Low | Low High _ g CLEAR ? ,-d
H'Qh ngh‘H\gh Low L, Q 8 Gnd 13
Gnd 12 Gnd 11
*refer to 5417475 logic




TIL . 5480 = 5491A

) 54/7480 Gated Full Adder
Vee 14 Truth Table
6 A1 - Cn B A Cn+t I b3
9 ——1 A, S oo lo |z |t o
10 — A" 0 o I ! 0 1
3 11 — Ac 0 1 0 1 0 1
12— B4 s b5 o e e
13 — B2 11 g L ‘
1 — 8" 2 2
B R ] 0 0 1 0
2 — 8¢ Cn+t e 4 ! 1 1 0 0 1
A 3 —1Cn A=Ay Az+Ac  B=ByBy+B¢
Gnd 7 At= At A2 8* =81 By
54/7482 2-Bit Binary Full Adder 54/7483 4-Bit Binary Full Adder
Zbit & 4bit Adder Truth Table Vee 5
- —C unp—4 13 Co :
] — 1
5 — A 1 ODD’ bit positions: EVENT bit positions: 10 :-A? _ 9
B & INPUTS OUTPUTS INPUTS ouTPUTS 1" By C1
2 Cx1| Ax | Bx 1x | Cx Cxy| Ax | Bx | zx | Cx EJ
3 r————:’Bl El ol oo o 1 |o]Jojo o T2 6
- LN SR S B .J,: RERENER o] 8 A2
CRR T A AT A R A N A ) 7 Bz C2
vp b 12 ol v s [t ':———J
1 0 0] t]loflolo]n 0 3 f— 2
i L4 Az 1{o]1]0o]o N RERERE 3 —As
13 B2 Cz 10 (1 [t ool o]lo[ 7 [0 o] 4 —18 & ]
o P |
¥ ! I 1 (4] (V) 1 1 1 1
Gnd 11 “x=tor3 tX=20r4 s p——15
1 ——q A4
- 16 —{B+ ©Ce 14
Gnd 12
54/7485 4-Bit Magnitude Comparator 54/7486 Quad Exclusive-OR Gate 54 CLOCK “ter
3 10 9 12 1113 14 15 1 Vec 16 Vec 14 —da 5
’ cosir L1 L LI LL] U B L
Inputs*f A B A B A Bs A Outputs” 2 12 Ank
- ) AcB o Bo A1 1' 2 B2 A3 Ba A-B A 11 B Qg 14
- Data |nputs* * _ 5 :ID_‘ 6
. 3 _P=B | A=B ¢ s Gnd 10
A~B A<B 9
7 10 :ID—- 8 tnputsattimetn | Q output at
L R A B8 time tn+s
Gnd 6 12 ;,,O 0 0 )
- * a HIGH signal indicates a TRUE ¢ondition 13 1 0 1 0
t results from a comparison of lower-order bits "’1 '0 0 T
** inequality of these bits will override CASCADED inputs Gnd 7 - -
1 1 1
Decade Counter
54/ 7430 Truth Tables
o Vee § A Output 8 Output C Output BCD Count Sequence* Reset/Count
12 9 8 COUNT ——2uTPuT RESET INPUTS |~
[-_1—D 5 g g g 8 RoniRoRem|Ra)
Output DY
A Input A J B c R D P 1 Jolofolv] |10} #]0000]
14— _dcp cP __o‘cp —olcp Lk 2 ojo[1]o 1]t |#]0]o000]|
[Dis & 3 Jojodtliddulal1]1]1001
- - j 4 o[1]o0]o0
o _Row) 1 ‘lf _J? b 5 Tol11old ¢10|4]0]| Count
2 RUi?” )C l 6 oj1[11]0 0|¢ |0} Count
. L Ratn) - T T, LLount
6 T J 8 sTololo 0 0 Count
| 9 1i0flo0|1 ¢ 1010 | Count
1 BD Input Gnd 10 ‘ Output A connected to input BD ¢ = immaterial




TTL . 5482 - 54108

54/7492 Divide-by-Twelve  Counter
Truth Table
QUTPUT
A Output B Output Cc output COUNT FeT = T8 T
Vee § 12 11 9 Lo fefelelel
°
D Output "2 Jolo[ 170
N ; ] ) ool 0]
A Input Bt I Jc D . BEEEIT IR RN
14 —————ofcp o|cp —olcp olcp EEAEREREE
C | s Joli1]o]1]
| & |18 e}
7 1lo 0”‘71:
Ro(1) l B 1]o ll o |
Ro(2) C s (1ol ri
0 |1 1o 0
BC Input Gnd 10 n [1fr[ofn
NOTE: Output A connected to input BC
54/7493 Divide-by-Sixteen  Counter
Truth Table
g Ver 5 A Output B Output ¢ output counT | OUTPUT
ce 12 9 8 o [ojofolo
o1 lolojoli]
A B c 0 D Output *jﬁ 737 2 : IO
A Input ! . T T
10 L0PE gep —cp cP L olce 1 - Te T[T
L 7 _jolr11 41
— 8 |t1i0o]oloe
9 1 0 0 1
2 ij r I T “ 10 (107170
11 1 [}] 1 1
3 Ro(2) 12 t 11 ]o]o]
B Input Gnd 10 P IT]To
15 1 1 1 1
NCTE  Output A connected to input B
54/7494 4-Bit Shift Register 54/7495 A-Bit Reversible Register
VCC 5 PRESET DATA INPUTS SHIFT-( 8 131\ Output 128 Output 110 Output VCC 14
1A 2A 18 28 1c 2C 1D 20 CLOCKS 3
poreer s 18 1 116 |2 |14 (3 |13 |4 |11 srron ]
T I I : 9
PRESET 1 s 8l s ¢ s of—o 10
Output
MODE 6 B
CONTROL b
y R R L}
Quiput
S. aQ S Q s Q s Q =]
7 % —o A —dq B —d C — b 9
ﬁf‘ﬁ"J‘Y‘—-bc R & a0 R Q A @
|T | 1 I
CLOCK —Po-
Gn 2 SERIAL A npot 8 Input C tnput D Input
CLEAR1F{>c d1 1 2 3 4 5 Gnd 7
3 54/7496 5-Bit Serial/Parallel Register 54/74100 8-Bit Bistable Latch*
;. A Po pC Po Pe OUTPUTS Ve 24
Vee 5 2| aouwt 3| Bouw 4| couwt 6| pou T| Eout X o1 o 5 8 o1 o1 1
preser 8 15 14 13 11/ 10
ENABLE 6 5 6 6 6 — o—
9 3 D2 Q2p—4 9 —{Q2 D2 10
SIEEIUATLATS af4ds spdds ¢ s D s € — o—4
—d o o) e 4 ! - ¢t I - oy
[ PRt I P R B I S 22 D3 Q3f- 1 9 1 8 -{a3 D3 15
= ‘o] Yol p—0] o—4
POV . ¥V S N P B o PR oo
: and 12 21 D4 Q4 20 17 Q4 D4 16
CLOCK ——>o n 23 ——b— .
CLOCK Gnd 7 [Clock
‘refer to 54/7475 logic




TTL - 54104 - 54136

54/74104 Cated JK Master-Slave Flipflop  54/74105 Gated JK Master-Slave Flip-Flop 54/74107 Dual J-K Flip-Flop
Vee 14
E 13 ———l Vee 14 13 Voo 14 13 <iErm )
3 —3 l 3 E I__ - 1 J afb——3
10 :2; CLEAR 10 ig KCLEARG . . CLOCK
E " — ‘ : ’ T 4 — 4k Q}—— 2
: 9 cLoCK
2 & ] CLOCK ; K |
J3 L J3 L 8 ———K Qb——- 38
; —_— ] Q 8 12 — J Q
152 L]—‘—D 5 2 E TD eseT 8 g CLOCK
L 2 & PRESET | 3 : 11 S Q 5
2
2 10 CLEAR [
Gnd 7 Gnd 7 Gnd 7
54/74121 Monostable  Multivibrator 54/74122 Retriggerable  Multivibrator
v 9 Vcc 14 Triggering Truth Table Wee 9 Ve 14 Triggering Truth Table
| ee l A1 ] A2] B | RESPONSE %RYX - A1 A2 | Bt B2 | Co| RESPONSE
%Hm CRING b 1| 1 |_/ | NoTrigger '13 ghm X X X X | 0| NoTrigger
N 141 _Tgx Q 1 o | x || Trigger == Q—— 8 ~ o | x X |x|NoTrigger
ol | X | 0|/} Trigger | Ot 44 ~ X | 0 x |Xx|NoTrigger
** 10 “_| 0 | X {No Trigger Lo Nt 11 | 1| Trigger
= X 0 | No Trigger 1 %D
) " 2 = X X | /- 0 | X |NoTrigger
2?‘3 Q 6 ;\_ ! ! Tuggf[ﬁ 3 :; :) Q 6 1 1 /S X X | No Trigger
— 0 [\_| X | NoTrigger .
5 :‘2 X |™_| 0 |NoTrigger 4 Co o0 X |/ 1 |1 | Trigger
1 (| 1 Trigger “A1 & A2 are logically interchangeable, as are B14& 82
Gnd 7 X = immalerial 5 Gnd 7 X = immatenal

54/74123 Dual Retriggerable Multivibrator

Cx  Rx Rx i: Triggering Truth Table
- - VY Y.

14?"‘%54/\/\’ Vee 16 7T 6 A | 8 | Co |'RESPONSE
X X 0 | No Trigger
Qt——13 5 —Q ~_| 0 | X | NoTrigger
N1 Trigger
1 A a 4 12 a A 9 1 (/| X | NoTrigger
2 5 Co Co B 10 ol 1 Trigger

X =immaterial

3 Gnd 8 11

54/74136 Quad 2-input Exclusive-OR Gate
- Vee 14

}TOD—s
Tt T D>—s
10 —>—8
}";—_—ID——n

Gnd 7




TTL . 741415418 4

.
74141 BCD-to-Decimal Decoder/Driver 54/74150 16-Bit Data Selector/Multiplexer
inputs . VCC 5 STROBE 9 . V
3 . “'—_D’__D—E?:_ Outputs {ENABLE | —b T cc24
2 16 .
| I e 7 )
= 6
" 15 E2
€3 5
2 g Eq 4 =
. Es 3 =
§ g ‘ 3 . 2
—7 &1 z
- ° €7 = 10
f:\’;lf‘s ¢, 23 i 10 oupun
t\ k . 413 £q 22
=n o 21
L 5 14 E 20 —t
.19
C 12
7 — [ 11 E1318
. 17
14 =
,,:fﬁ . 16
- =5 10 15
ALSDWE#&
] onra | o 14 |
£ SELECT 13
Y (sINaRY) | ©
4 -2 1, o n Gnd 12
K 2
Gnd 12
§ NOTE: 54145174145 see page 5.
| 54/74151 8-Bit Data Selector/Multiplexer 54/74153 Dual 4-Line-to-1-Line Data Selector/Multiplexer
» . Vee 16
STROBE _7 Jec 16 STROBE 1 1
{ENABLE) P (ENABLE) D
’00‘4 N\ 1Co —
=l s .
; | Dy — | 1C ' LIPS
! : 5 ¢ DATA 1 4 =
‘ D2 2 1C2
os 1 OUTPUTS 1Cs 3 —]
DATA 6 14
INPUTS 5, 15 = = " A _DOED—A OUTPUTS
it ¢ = ADDRESS 2 \
a1 5. 14 . 8 —Dorb
; 5 10
] 13 2Co 1
Y Pe ==Dass oo, 11
: 12 1 =
y P ) DATA 2 12 9 v
1 (A 11 2C,
¥ A 13
¥l DATA 10 2Cs |
SELECT 3 8 STROBE 2 15
[BINARY } BLE y\b
9 (ENABLE)
C —Po—— Gnd 6 Gnd 6
L
10




TTL . 54154 = 54163

54/74154 4-Line-to-16-Line Decoder/Demultiplexer

TGme 1 Outputs
AT AlBE { >—o
4 2
inplljts 3 2
) S
23 A = 3
A Dc C’D 5
A = 4
22 1 § 5
B
o 2 o> T
— . | 6
R 1
8
2 G L”;'_)o——7
3 9
c = — 8
20 =0
D =
b =D 1
= = Jo——10
D
13
1
o LI
-—D 15 13
Vee 24 16
| 14
Gnd 12 >

w

Dual 2-Line-to-4-Line Decoder/Demultiplexer
54/74155 Active pull-ups
54/74156 Free-collector outputs

Vee 16

STROBE _2 7 Outputs
1G  De—1vo

e = = v
SELECT _3
P 4

8 ) |

9
seLEcT _13 D l >—t = > 2v0
A =

DATA 15
1
2c : { 2y2
12
STR;%BE 14 D 2v3
Gnd 8

54/74160 4-Bit Synchronous Decade Counter

54162/74162 synchronous decade counters are similar; however
the clear is synchronous as shown for the 54163/74163 binary

counters at right.

Vee 16
9
LOAD ——Pp———— 14
a‘-“—\ E ) B Qa
3 ) ] —op CLOCK
CLEAR
y
Ty Qs 13 Qs
i FiD 1 t—ob CLOCK
DATA B > B K
CLEAR
2 ]
CLOCK o
12
H —D Jo Qe Qc
5 ~::3:)—-_%D{ t—ob CLOCK
DATAC »—D ‘D KCLEAR
7
Oy @ L Qo
‘1 L-—0p CLOCK
DATAD D b [ K Qo
1 CLEAR
CLEAR To[>c
enaLe P 15
e Lo 1Smme
Gnd 8

Mﬂ4thMmmsmwy%MH

54161/ /%161 synchronous binary counters are similar; however
the clear is asynchronous as shown for the 5416074160 decade
counters at left.

Vee 16
LOAD ———E)g =
J o Qa 14 Qa
., 8 1 5>VCLOCK
13
8[3*__—_3:)J Qs Qg
1 4 ) t—op CLOCK
DATA B H D N D K
CLOCK 2 Do
12
EE)’—DJ Qc Q¢
5 »—::—:D 1 1>{>—o>c|_ocx
DATA G - ij N T
11
O eofra
P Pl D o —dcrock
DATA D 4 K
e 1
e | $:| P __,r 15 miepLe

vioosg

Gnd 8

11




TTL - 54164 - 541

54/74164 8-Bit Parallel-Out Serial-Shift Register

CLEAR {>o- T I I VCC 14
CLOCK o | |
v 1 ] L ) 4
INPUTS (A CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
SERIAL 18 Do R Oa R Qs R T¢ R Gp R Qe R OF R Qg R
2 Lacrock| Lopcrock| Labcrock| Lbcrock| Lobclock| ‘—pcrock | ‘—opcrock| LeobcLock
S Ca s Qs s  Qc s Qp s Qe s o s Qg s Ow
Gnd 7 3 4 5 6 10 1 12 —-&13
Qa Qp Qc¢ Qp Qe Qf Qg Qe
OUTPUTS
54/74165 Parallel-load 8-Bit Shift Register
PARALLEL INPUTS
A
111 °12 713 714 i3 T4 s "6  Vec 16
PRESET PRESET PRESET PRESET PRESET PRESET PRESET PRESET 9
S Qa s Gg S Q¢ s Qo S Qe s OF S Q¢ S Qu Qi
10 —p CLOCK b CLOCK rop CLOCK P CLOCK b CLOCK rob CLOCK roP CLOCK rop CLOCK OUTPUTS
SER —D R Ta R Qe R dc R To R Qe R Qr R G R Qu Qu
. SHFTILOAD 1 CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
P )
: A AT A AT A TR A
CLOCK
15 1 1 1 I 1 )\ B 1
CLOCK
INHIBIT Gnd 8
; 54/74166 8-Bit Shift Register 54/74174 Hex D-Type Flip-Flop 54/74175 Quad D-Type Flip-Flop
‘ 1 VCC 16 VCC 16 Vee 16
SERIAL DATA
1B >+
SHIFT/LOAD —2{>o-_°(> 5 Qap 10 I B D Q —g— 1Q 104——— D Q | 2 10
A ;CLOCK (—op CLOCK r—OPCLOC§ 3 _
C“YEAR CLEAR cLEAR @
3 _?Jj} s * el w2 o o> 5 7
: B 1 F(wLOCK +——ob ELORNK 20 D at—=2
’ [_.__ CL§AR GLEA& >——O>CLOCg 6 5
| S CLEAR
4 ’%D s ook 3D 8 D Q l— 30 -
; 1 . LocK b cLock 12 10
’ [ tLEAR clean 3D D Qf—3e
: i t——bcLock | 41
7] Kl
| CLEAR
5 S Qp Iy 4D 11 D Q —m- 40
o T cLoCK 1 obcLock
5 CLEAR CLEAR © 13 ) o q E @
] 1 9 T CLOCK | 14
13 12 CLOCK —— Qb 43
10 T>s Qe 5D D Ql—sa CLEAR
£ I i ¢ LOCK $—ab CLOCK cLean AL S
* CLEAR CLEAR
p— - Gnd 8
14
11 ’_':g:":D DS o 60 o} oﬁso
F RS [ LOCK 9 O CLUCK
Trean crocK r CLEAR
7 1
CLEAR
G_ia_ _i\'ﬂ} I%SLOS{— Gnd 8
f RCLEAR
! | R
t
} 13
14 1 5 Log: ouTPUT
H H
' crock —Z. B
: CLOCK INHIBIT — CLEAR
ciean 8 o J
9
Gnd 8
} 12




TTL . 54176 - 5418

54/74176 35 MHz Presettable Decade Counter/latch

54/74177 35 MHz Presettable Binary Counter/latch

Vee 14 Vee 14
4 4
DATA A =0 DATA A 3
COUNT/LOAD —1 » % ) COUNT/LOAD FFD
13 PRESET 5 13 PRESET 5
CLEAR 3 Qa Qa CLEAR Qa Qa
CLOCK 1 —pT CLOCK 1 —ob>T
CLEAR CLEAR
DATA B . ) pata 5 10
- PRESET i
[: v as 9 Qs PRESET 9
crock 2 T poreck CLOCK 2 ° G
—]
CLEAR
- TO—
E—
DATA C — DATA C u .
. PRESET 2 1
Qc Qc PRESET 2
b T Qe Qc
Lot T
CLEAR
D CLEAR
11 ; - T
DATA ) DATA i1
L] B = 2
PRESET 12 PRESET
T___D J Qo Qo Qp 12 Qp
—pCLOCK _J —pT
K @
CLEAR CLEAR
. g S
Gnd 7 Gnd 7
54/74180 8-Bit ODD/EVEN Parity Generator/Checker
Vee 14
8 cc
o
! 9 40 L 5 3 EVEN
2 Cutput
3 .
DATA 1, . N
Inputs 4 = 4
5 3 ] m—’_jbos‘ 3 ODD
6 Output
> 4 ODD Input jD_J
2 EVEN Input
3 Gnd 7

13



TIL . 54181-54192 §

54/74181 4-Bit Arithmetic logic Unit 54/74182 Look-Ahead Carry Generator
53 3
52 I VCC 24 VCC 16
St
50 r p— — ] 17
1| [ ° —T1
18 Dl
83 > 16
D ntq
. B 15 , 10 _
L Eps & . °
j >— 13 F3 E(E-__
20
82 D
Dl i 9 Cn.z
A2 21 DP - P2 15 =
— =
> L £2 2 14 {
o 22 % 1) H b 11
14 52 ey
& D=8 &=
- T
A 23 g%) 12
Ll ] | B 10 P d Cnix
> F1 Go 1
8o D> - Gnd 8
2 L 5
Ro2 T |
M —= [cm
Cr 7 (Gnd 12
54/74192 Reversible BCD Decade Counter
‘Jec 16 Input A Input B Inout tnput O
151 Output A h| .outputp .1_9% Outout ¢ CARRutput 1 g
X €
LOAD 2 12 |
EThe j ! i gl
) 0 0 ) 0
5 |
U
PRESET PRESET PRESET PRESET
Q o Q o Qutput D
T 5 —aAT t—oA T t—of T 7
o o fo]
CLEAR %LEA% CLEAR CLEAR
DOWN
4 — I
(= I
J
14 — L
—
Gnd 8 13
BORROW Output

14




TTL . 54193

54/74193 Reversible Modulo-16 Binary Counter

i VCC 16 input A AT Input B * input C * nput D
15 QOutput A 1 Qutput B 10 Qutput C CARRY Output 9
3 2 6 12
e LOAD 1 1 1
11 &L
., e ) )
D
5
-2 $

DOWN

CLEAR
14 l::Doa ’:DJ

PRESET PRESET F'REQSET PRESET Output D
Q Q Q Q""" -
= :D T LT T T 7
3 G o ] of—
- CLEAR CLEAR CLEAR CLEAR
9 ] ) T ]

131
Gnd 6 BORROW Qutput
Operations Table
NPUTS RESPONSE AT
: OPERATION | UP_ | OOV | cLear | toap |aa, cd Q ouTPUTS
Clocking e 1 0 1. X Count UP
1 e 0 1 X Count DOWN
Qaunchanged;
0 ;—/_ 0 17 ] X others unchanged if Qais high
Qaunchanged;
s 0 _p 1 X __| others unchanged if Qais low
e s 0 1 X Undefined for race conditions
Clearing & ¢ 1 X X All 0's
- Loading 1 1 4] 1 X NG change
3 - BN TR0 Y R sl A
I s ¢ | 0 | 0 [ "3 [PresettoA B C.D input data

X =irretevant & = high leve| recommended

15




TTL . 54198 - 9802

54/74198 8-Bit Shift Register 54/74199 B-Bit Shift Register
1 13
CLOGK ——Q VCC 24 CLOCK VCC 24
SHIFT RIGHT CLOCK INHIBIT @(
SERIAL INPUT 23 ceriaL 1 ) 2
s E9 meuts g 1
So 1—{} ] 4 SHIFT/LOAD S o >—g—1 4
— N 3 A
~ 3 — _I_OD— : LOCOK B ¢ 8 —TOD-‘I SCLO;: ¢
Fz:LEAn RCLE&A—]
N | 3
| M 6
8 S 1 ] Scnga T 5 ;lg]:} 1 s os 6 Qs
L _Ta B 1 CLOCK
CLEAR R
{ Y CLEAR
7 - . 8 . _Ll ))j r 8
| c . ™ SCLOCOf @ . 7 l TP SCLO(?: Qc
}l B F'CLEAR RCLEAP
9 1 10 5
° STt T PN = Ll e
RCLEAR L R
[ ? CLEAR
L 14 1 7
15 > OD—scl.ogrf T 16 '-—LE;J]> T¢>—‘S O 15 Qe
! — L s € 1 1 CLOCK
! —l CLEAR RCLEAR
17 —;D_ s o 160; 1 Hs @ 17,
-; T LOCK 18 1 1 CLOCKF !
R F ]
CLEAR RCLE/\R
L — —
- 18
19 1 > s o Qs 20 %:D > 19 Qe
] G Lock
[ l e Fiear
— | |
H21 I:{>«s 0»—.—1—2'90»4 22 E ,j}“ 1%>—S Qy 21 Qx
SHIFT LEFT 22 RCLOCK H I RCLO(:K
SERIAL INPUT CLEAR 14 CLEAR
CLEAR 13 — P 7 CLEAR o> T
Gnd 12 Gnd 12
19801 Retriggerable One-Shot 9802 Dual Retriggerable One-Shot
Vee Vec 14 Cx Ry Rx Cx
| -0~ Wr-- vee 16 —-W-O-{}
Ry g 1 2 14 15
Cx " Q 8
11 [ 1 Q
=_ ] 8 Q 6 0 B 12
1 —ZD _ 5 -;)D _ _ Go——A_ 1
2— D Qp—— 6 Qp——7 9 —aQ
3 —]
pp— R Co Co
Gnd 7 T3 Gnd 8 T13
Triggering Truth Table Triggering Truth Table
Pin1| Pin2 | Pin3 | Pin4 | RESPONSE A | B | Cp| RESPONSE
High | High | /" | { No Trigger X | x | 0| NoTrigger
Low e /| High Trigger ]
Low ¢ _/~ | Low | No Trigger ™| 0 { X | NoTrigger
N1t Trigger
. | High | High | High Trigger
\_ | High | Low [ No Trigger 11/ | X | NoTrigger
™. | Low & [3 No Trigger ol Trigger
# = immaterial X = immaterial

16




DTL Numerical Index . Ordering Information

E DTL Numerical Index

3 TEMPERATURE  RANGE TEMPERATURE  RANGE
) MILITARY INDUSTRIAL FUNCTION PACE MILITARY INDUSTRIAL FUNCTION PAGE
3 705-1* 705-2* Dual J-K Clocked Flip-Flop 19 937-1 9372  Hex Inverter 20
706-1* 706-2* Dual J-K Clocked Flip-Flop 19 938 838  Decade Counter 20

708-1* 708-2* Dual J-K Clocked Flip-Flop 19 939 839  Divide-hy-Sixteen Counter 20

3 709-1* 709-2* Dual J-K Clocked Flip-Flop 19 941-1 9412 Monostable Multivibrator 20
= 727-1  727-2 Quad 2-input Expander Diodes 19 944-1  944-2 Dual 4-input NAND Power Gate 20
7281 727-2 Monostable  Multivibrator 19 9451 9452 R-S/J-K Clocked Flip-Flop 20

729-1 729-2 Dual Lamp Driver 19 946-1 9462 Quad P-input NAND Gate 20

736-1 736-2 Hex Inverter 19 948-1 948-2 R-S/JK Clocked Flip-Flop 20

737-1 737-2 Hex Inverter 19 949-1  949-2 Quad 2-input NAND Gate 20

744-1 744-2 Dual Power Gate 19 950-1 950-2 Pulse Triggered Flip-Flop 20

751-1  751-2 Monostable  Multivibrator 19 951-1 9512 Monostable Multivibrator 20

770-1  770-2 10-input Complementary Gate 19 957-1 9572 Quad 2-input Buffer 21

771-1 771-2 lo-input Complementary Gate 19 958-1  958-2  Quad 2-input Power Gate 2
e 772-1 772-2 Triple R-6 Flip-Flop 19 961-1  961-2 Dual 4-input NAND Gate 21
773-1 773-2 Triple R-S Flip-Flop 19 962-1  962-2 Triple 3-input NAND Gate 21

774-1  774-2 Triple 3-input AND Gate 19 963-1  963-2 Triple 3-input NAND Gate 21

7751 7152 Triple 3-put AND Gate 13 1900 1800  Dual 5input NAND Gate 21

e T ot o ? | m o smeowoo :

. 1904 1804 lo-input NAND Gate 21

778-1  778-2  Dual-4-input Complementary Gate 19 1905 1805  10-input NAND Gate 2

779-1 7792  Dual 4-input Cgmplementary Gate 19 1906 1806  Quad 2-input AND Gate 2

- 7812 Tachometer Driver 19 1907 1807  Quad Znput AND Gate 21

1908 1808  Quad P-input OR-Gate 21

930-1  930-2 Dual 4-input NAND Gate 20 1910 1810  Quad 2-input NOR Gate 21

932-1 9322 Dual 4-input Buffer 20 1912 1812 Quad Exclusive-OR Gate 21

933-1 9332 Dual 4-input Expander Diodes 20 1913 1813  Quad Latch 21

936-1  936-2  Hex Inverter 20 1914 1814 Quad Latch 21

*705=9093; 706=90993; 708=9094; 709=9097

Ordering  Information

Package Suffix Letters: F=Ceramic Flat Pack M=Plastic Dual-in-Line P=Ceramic Dual-in-Line

Flat Pack stocked only in Military Temperature Range; Plastic stocked only in Industrial Temperature Range.
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DTL Functional Index

NAND

946
949
962
963
930
961
1900
1902
1904
1905

AND,

1906

1907
774
775
778
779
770
71
776
777

Gates

Quad
Quad
Triple
Triple
Dual 4
Dual 4
Dual 5
Single 8
Single 10
Single 10

AND-OR  Gates

Quad AND

Quad AND

Triple AND

Triple AND

Dual Complementary
Dual Complementary
Single 10 Complementary
Single 10 Complementary
Dual AND-OR

Dual AND-OR

Inverters, Buffers, Power Gates

736
137
936
937
957
932
958
744
944
729

Hex Inverter*

Hex Inverter*
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DTL . 705 - 781

Dual JK Clocked Flip-Flop

Separate clocks

Dual J-K Clocked Flip-Flop

Common clocks, common reset

727 Quad 2-input Expander

705 (9093) 6k pull-up resistors 708 (9099) 6k pull-up resistors Diodes
708 (9094) 2k pull-up resistors 709 (3097) 2k pull-up resistors
So Vee 14 So
4 ce 4 ____j Vee 14
J Q Q 1
3 2 6 3 6 2 _ [ )—3
2 o ] a - D S
2 K 5 2 K ¢ s 5
p__1)—8
1 = 043 :g
) I ) D
12—~ 9 12K 9 9
13— 4 L
11 Q 8 11 J Q_ g Gnd 7
100 1052 ]
Gnd 7 Gnd 7
: Hex Inverter
728 Monostable  Multivibrator 729 Dual lamp Driver Free-collector  outputs 744 Dual Power Gate
Free-collector outputs, 100 MA 738 8V output rating Free-collector outputs, 15V/40 mA
Vee 14 Expandable 737 15V output rating Expandable
2 4 Vee 14 Vec 14 VCC 14
r— - 1D 2 -
l 0 i — 6 3 ——-l o—— 4 2 6
8 -2 13 5 — | 5 —
sy [ : s —D— :
sz 1 L 9 9 —i 9 8 jo—
! 10 8 » 12 8
Loy 12— = —
-——MWN-- """J 13.__ 11 10 13
Rx 5 ¢x 11 11—
13— D——12
Gnd 7 Gnd 7 Gnd 7
Gnd 7
. lo-input Complementary Gate Triple  R-S  Flip-Flop Triple 3-input AND Cate
75 Monostable  Multivibrator 770 6k pull-up resistors 772 6k pull-up resistors 774 6k pull-up resistors
771 2k pull-up resistors 773 2k pull-up resistors 775 2k pull-up resistors
14
Vee Vee 14 Vee 14 Vec 14
2 3 1 — 1= 9, 11—
3 < 1 2 — 2 —-DO—-OD—-12
3 Q 13
4 Q¢ 4 — 13 -2 12 A
5 1 6 — ® 3 = 24 4 —D—p>—
9 —wW— 10 — N _ 5
10 - -- 11— R a_g 9
5
11 12 — 10 I>—— 8
—i= 13 — 11-2 2 40 1
Gnd 7 Gnd 7 Gnd 7
g A 8
Gnd 7
Dual AND-OR Gate Dual 4-input Complementary Gate 781 Tachometer Driver
778 6k pull-up resistors 778 6k pull-up resistors 14 Vee 1
177 2k pull-up resistors 779 2k pull-up resistors 5 r——-—------ 1-———- /—-
\' I
; Vee 14 cc 1 21"“??:)%_%?' L !
2 ; — Yy VOLTAGE :
|>— 6 6 *3
2 2 5 12 1! MONOSTABLE :OUTPUT
5 9"'” | MULTIVIBRATOR | | 12
10 19— ! L
12 13 9 R .
13 5% .. T J
Gnd 7 Gnd 7' Gnd 7

*Optional low-level trigger input available on special order.
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930 Dual 4-input NAND Gate

932 Dual 4-input Buffer

933 Dual 4-input Expander

DIL . 939§

Hex Inverter
936 6k pull-up resistors

Expandable Expandable Diodes
6k pull-up resistors 937 2k pull-up resistors
Vee 14 Vee 14 Vcc14
= = =1 1D
4 6 4 8 5 — 4 38— —
5 —] 5 — 6 —
: : s— D
19 > 190 9 8
00—, 10— —T— ——
= A = : o
13— 13— — —{—
1 11 Gnd 7
Gnd 7 Gnd 7 n 13*‘{ ’0'_12
Gnd 7
838/938 Decade Counter Truth Table
Vee 14 3 12 11 10 9 5 6 G lozl0; g_'}
So1 01 Soz (el Spa Qa Sh4-1 Qq OLLOW L LOW | 1owW | LOW |
I 1| HIGH LOW 'l:gwr Low
. I I 2| Low [ HiGH]| Low [ Low |
: N 55132 $5°g St g Sy R 3| miGH | HIGH| Low | Low
1 &P 5. 55 5 5 4] Low [ Low | HIGH | Low
ol Cc1 G Cr 5| HIGH | LOW | HIGH | LOwW
Cc o] = cc a c_Q ¢ QOp— 6| Low | HIGH | HIGH | Low
F 0 ) o j o %0 l Gh CUD 7| HiGH | Hien | miaH | Low
8| tow | cow | Low [ian]
2 Co : : 9| tiGH  Low [ Low THign
Gnd 7 olLow iow[iow [Low
839/939 Divide-by-Sixteen  Counter Truth Table
Vg 14 3 4 12 11 10 9 5 6 01 [ Gz [ Q3 | Q¢ |
s Jo sal o sl oo sl Joo P
| | | 2[Tow [ HiGH | tow | Low
! 1 4 [Ciow | tow | miar | tow
Al Sp S1 Sp St 5 S . r—-‘:—-
o I Cof s o——l s ~ ol s >0 & Low | v T oo T cow
1 S2 52 -E 5o 7 {man | HIGH | WiGH | Low
c, c c 1 o{"Low | Low | Low | nia
° &L s al sk % HGH Low LOW HIGH
7 g P FZDC o e’ tehiow L ow s
T T 12[ Low | _Low | WIGH | Hian |
i I b 13w [ Low | HiIGH | HIGH
co 1 1 | | 14 HIGH | HIGH g
2 15[ HIGH | HIGH | HIGH | HIGH
Gnd ¥ o (Low [ tow
- 944 Dual 4 NAND Power -§/J- ip- -
941 Monostable  Multivibrator input Gate 945 R-S/J-K Clockgd Flip-Flop 946 Quad 2-input NAND Gate
Expandable 6k pull-up resistors Bk pull-up resistors
Vee 14 Vee 1.4 Vec 14 Ve 14
2 . 1 — 10 20 1 ¢
| 2 4 2 ___b s l 2 —_1>—s
3 - 4 —— 6 3 <]
4 22 7 4
4 | o 4 5—i \ e ) & o 2 F T D—:
9 ; 9 —— 1281 = & b— 9 9
10— Pl )—as 0 7 T 00— ®
CD ﬁ—-‘
11— 13 5 ‘ B
Gnd 7 Gnd 7 Gnd 7 Gnd 7
946 R-S/J-K Clocked Flip-Flo . , . -
e¢ Fip-riop 949 Quad 2-input _NAND Gate 950 Pulse Triggered Flip-Flop 951  Monostable  Multivibrator
2k pull-up resistors 2k pull-up resistors
Vee 14 Ve 14 Vee 14 Vee 14
102 y [—3 5
o ey A - e
52 4 :D"““ 4 3 o 3
=D s L6 s 6 5 52 ) 3 4 e g
pir D |- N [} ISP G ¢ & e P T |
}f S . 10 8 10X 11 9 |
15 P ‘—I_J | 12:DO_ 1 1-00—_T 10 p--—-4
13 11—
Gnd 7 Gnd 7 Gnd 7
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DTL . 957-1914
-
957 Quad 2-input Buffer 958 Quad 2-input Power Gate 981 Dual 4-input NAND Gate Triple l-input NAND Gate
Expandable 982 6k pull-up resistors
Vee 14 Vec 14 2k pull-up resistors 963 2k pull-up resistors
:D° - _ l Yo— 3 Vec 14 Vee 14
i = : =D+ 2 = :
e A
5 —
3 p——
:I—)o—-— 10 8 — 10 3 T s —>—s
P JU—
= n—— fgj'a : >
13 — 10 —— 8
Gnd 7 Gnd 7 11 11—
Gnd 7 Gnd 7
1800/1900 Dual S-input 1802/1902 I-input lo-input NAND Gate Quad 2-input AND Gate
NAND Gate NAND Gate 1804/1904 6k pull-up resistors 1806/ 1906 6k pull-up resistors
6k pull-up resistors Expandable 1805/1905 2k pull-up resistors 1807/1907 2k pull-up resistors
1 Vee 14 1 ey Vee 14 49 — Vee 14 Vee 14
) — 2 — s [
§ 3 ) — 3 — 2
] P s —D—¢
4
5 5 _D 5
S _ ® — ° P 1H)— =
10 — 10 — 10
— 1 > 11 —— 12 1
12— -8 — 12— 13
13 Gnd 7 1 Gnd 7 13 Gnd 7 Gnd 7
1808/1908 Quad 2-input OR Gate 1810/1910 Quad t-input NOR Gate 1812/1912 Quad Exclusive-OR Gate
6k pull-up resistors Bk pull-up resistors 6k pull-up resistors
Vee 14 Vee 14 Vee 14
1 I>— s 1T I3 ! 3
4 4
s _1>—¢8 s 1 >——8 t T>—
Y Ti—
jo—1>— 8 10 8 S T>— s
3 —Lo— 1 3 B 1?2 11
= Gnd 7 Gnd 7 Gnd 7
1813/1913 Quad latch _ 1814/1914 Quad latch
Vee 16 latch logic Vee 14
Q
] 1O— Q ]
2 2 Q 3 2 2 @ 3
7 2 @ s ) - [¢) 6 — s
CLOCK Q -~ CLOCK Q
5 coek | 4
CLOCK a CLOCK a
15 M Truth Table 13 10
g 2 2 10 c[opla]a 8 — @
_Low Low | No Change
14 D Q 13 Low | High | No Change 12 D Q 11
— High | Low | Low | High
L] Q 12 High | High | High| Low ——
Gnd 8 Gnd 7
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Package Dimensie§

Dual-in-line (D.I.P.)

Pin Identification
14 Pin Ceramic or Plastic
Pin Locating Key
0310 e 0.775 7
0.29 - > :
0 J 0.750 1] "
2} 13
* e 3 12
i oy by .
T L]
0.125 min 6 E 1:
#/‘ 0.012 — 0.020 min ]
T 5 o0e P L_ 0.110 s
0.009 _ . 0.018
0.000"" ot 0.015 P
16 Pin Ceramic or Plastic
0.310 Pvm Locating Key
< - — 0.775__ 1
0.290 *‘ g7~ . : ::
3 (] 14
*
4 (] {13
# J 53 ] 12
0.125 min s 0 11
e oo ¥ 0.020 min 70 [ 10
‘306 1YP 0.110 _)‘ 0.018 8] [ o
0.009 - e 0.090 P 0.015 P

24 Pin Ceramic or Plastic

Pin Locating Key
A

24
23

%—o.eooﬁ

f
0.200 max
Y
0.125
_y min__
- 0.012
e 82 el

-*0.200 max=ceramic '0 170 max = plastic

14 Pin Ceramic Flat Pack

’(—H— 1.310 max———————

22
21
20

0.020 min

l—

0.018
0.015 ¥P

-
Raldocavonswna

0.006 384, 0055 . .
0604 o8 [0’045 typ Pin Locating Key

 — = E r . , F:;n Locating K‘e:

ST 2 F— 13

3 b5 12

4 .3 [ 1

s £ 10

! : 5

ye—=7J 8

— L L
pre—

0.020
0.016

[ ——
===

wl

0.370 0.260

3

—

max 0.240

All dimensions |p Inches.
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| C | NTRODUCTI ON

The followng section will inform the user of this
handbook as to what to expect when testing an integrated
circurt. W recommend that you correlate the logic |evels
typically found (i.e, 1, O or P) as: high being 2.4vDC to Vcc
('suppl y vol t age tyﬁlcally 5VDC); low Derng O OVDC, 0.8VDC
puIS|n% being any change of state Tromhigh to low or |ow
to high. For your convenience, the probes are color coded
with Tights to represent the logic states.

Red = 1 or high ite =0 or low

Blue = Pulsing or change of state

A typical exanple of the use of a Probe as equated to
the"use of a truth table is as follows:

2 I NPUT NOR

A B Y A B Y

0 01 VWH TE'  WHITE RED
10 0 RED VHTE WHTE
0 10 VWH TE RED VWH TE
1 1 O RED RED VWH TE

Consi der now a complex device (i.e. an eight input :
nand gate 7430). |f you were to continue a truth table
using only ones (1s) and zeros -(0s) and if you were to .
expand it” out fully, you woul d have 40,320 data input,
bits. Therefore we need a method=of'_a6breV|at|ng-the
truth table., You will note the three input nonmenclatures .
for the following truth tables. P AR

H .input gates. -
output’ T
inverted Y output
- flip-flop output - -
inverted ' Q output . . .
irrelevant (any state) . .

b DD Hf <>

+

The X nomenclature indicates.that any signal level may
be present at that gate at that.time and it will not, .-
af fect the output condition of the.device. That is,.
because the other inputs are set in a particular fashi on,
the change. of state will not -'affect I1t.. . L :




I.C. LogIC DESI GN(LDP-1B)

The |.C. Logic Design Program (LbP-1B) is ideal for engineers and

tectmicians Who are beginning to design, test, or repair equipment

using I.C.'s, The course 4is based on working with standard I.C |ogic

devices as they are offered by manufacturers.

_ Completion of the course will enable the student to operate effect-.

ively when designing or analyzing. An outline of the lessons follous.

1. Logic Elenents: This beginning |esson covers-the AND, QR and
Inverter gates. . Also included is a discussion of synbolic notation.

2. |.C logic Famlies: A study of each of the popular logic famlies
including RTL, DIT,, TTL, and ECL. . _ .

3. Complex Logic Elements: The student is taught the operational |ogic
of standard Packages containing more than one logic function.  NAND,

NOR, AND-OR-Invert and exclusive OR are covered. Also, Negative

| ogi ¢ i S studied. o

Bool ean Al gebra & Theorens: Boolean ldentities are taught. Al so

IncIuced are the theroems required to mninize logic circuits.

DeMorgan Theorem of Negation: Thi Simportant theorem is taught

in defail. —Many practical exanples are given. o

Karnaugh Maps: "this'esson teaches the student to mnimze and

graphicalTy represent any logic circuit. _

R/S Flip-Flopd © The basic memory circuit is taught and its Truth

Table studied. Included is the clocked R'S and Master-Sl ave.

Type D Flip-Flop: A study of the Type D and the Master-Sl ave Type

D. The Truth Table is devel oped and st udied. _

JK Flip-Flop: This Iesson teaches the student the operation of

the Master-Slave JK Flip-Flop. _ _

10.  Pulse Forming Circuits: The student is taught to design bounce
elimnation circurts, one-shots, squaring circuits and a free
running multivibrator using | . C. | ogi c el enents.

O [e o TR [SA NS ; =
. [} . - . L]




DIGTAL CIRCU T DESIGN (DDP-1B)

This course covers the entire famly of digital circuits; gates, flip-

flops and trigger circuits. The unique format used in the text has

the student designing conplex circuits from basic building blocks.

An enphasis has been placed on wave-fornms and how they are generated

by each circuit.

When finished with the ppp~1B the student will be able to design

or troubl eshoot any digital circuit using transistors or I.C.'s. An

outline of the |essons follows.

1. Transistor Action: A study of alpha (d) and beta (p). Common
Biasing techniques and DC analysis areincluded.

2. Semiconductor Diodes: A graphic study of the operation of diodes
when forward and reverse biased. The effects of tenperature and
thermal derating are al so covered

3. Transistor Switching: This lesson includes the study of |oad |ines,
and DC swtching paraneters as they relate to transistor data sheets.
Al'so a nodel of a transistor is developed. Use of the nodel sinpli-
fies the understanding of switching circuits.

4. Inverters: A step-voltage waveform inversion, the transistor
inverter and thermal derating are taught in this lesson. A design
procedure and exanple are given.

. Emtter Followers: A study of the operation of an emtter-follower
circuit is given. Collector dissipation is included. A design
procedure and exanple are given.

6. Diode Gates: Covers circuits using diodes as AND and OR gates.

Truth Tables are also studied. A design procedure and exanple
are given.

7. Diode-Transistor Gates: In this |esson the student is taught how
to design Togic gaftes using diodes and transistors as circuit
el ements. A design procedure and exanple are given.

8. Resistor-Transistor Gates: The student |earns how to design a logic
gate using resistors and transistors as circuit elenents. A design
procedure and exanple are given.

9. NAND/NOR CGates: The design of logic gating circuits using transistors
connected 1n series and parallel is taught. A design procedure and
exanpl e are given.

10 SIR Flip-Flops: A pulse waveformis studied in detail. Aso the
design of a set-reset flip-flop is taught. A design procedure and
exanpl e are given.

11. Bistable Flip-Flop: Differentiation networks, comutating capacitors
and bi-stable circuits are taught. A design exanple and procedure
are given

12.  Astable Flip-Flops: The square-wave waveform is studied. The design
of an astable fTip-flop is taught. A design exanple and procedure
are given

13. Monostable Flip-Flop: The design of a "one-shot" is taught. A
design procedure and exanple are given

14, Schmitt Trigger Crcuits:- This |esson teaches the student to design
trigger circuits having a specific UTP and LTP. A design and proce-
dure and exanple are given.
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ELECTRONICS DIVISION

Kurz-Kasch, Inc.

Tel. (513) 296-0330

Due to the ever increasing demand for service of coin operated machines, Kurz-Kasch Electronics, Inc. has dedicated itself to

this marketplace. We know the need for test equipment, tools, and literature to back up products which have been
manufactured as rapidly as the video games. Since the advent of TV games, we have seen over 100 different styles of digitally
controlled equipment. All machines of this variety require service, it is inevitable! Therefore, Kurz-Kasch has developed a

complete service package for the coin industry which you can purchase direct from the factory. Immediate delivery on all
products; and educational seminars are available at your request.

THE LP-520 ﬁ’ THE LP-600 TV THE HL-583 THE NEW PLP-550
DIGITAL LOGIC PROBE HI-LO PULSER LOGIC PROBE
PROBE for instant isolation ‘Used in conjunction
for PCB checkout. of trouble in either with the LP-520

the CRT/VIDEO for isolation of

or Printed Circuit troublesome circuit

Board. or IC.

IC TEST CLIP

and insertion tool

TC-59069
SPECIAL
RESULTS
M.O.A. approved

home study courses.

SPECIAL TEST FIXTURE
and accessories that
speed checkout.




TF-650-5A ,

Program Card List for TF-650 (Test Fixture)

-

Card
Number Game Manufacturer
100 Paddle Battle Allied Leisure
Pong Atari
Super Pong Atari
Rebound Atari
Winner | &Il Midway
101 Pong Doubles Atari
102 Quadra Pong Atari
103 Space Race-Astroid  Atari/Midway
104 Gotcha Atari
105 Tennis Tourney Allied Leisure
106 Footsball Allied Leisure
107 TV Ping Pong Chicago Dynamics
108 Dual 474 Digital Games
Knockout 574 Digital Games
109 -Winner IV Midway
110 ~= Leader Midway/Ramtek
Wipe Out Midway/Ramtek
111 Challenger Mirco
w Rally Mirco
112 Computer Space | Nutting
113 Computer Space |l Nutting
114 Aztec PMC
115 Clean Sweep Ramtek
116 ~=Paddle Ball Williams
117 Pro Tennis Williams
Pro Hockey Williams
118 Crossfire Atari
119 ~TV Tennis U.S. Billiards
TV Hockey U.S. Billiards
120 Basketball Midway
121 Baseball Ramtek/Midway
Ballpark Ramtek/Midway
122 ~= Tank Kee

Card
Number Game Manufacturer
123 ~-GT 10- Form K Atari/Kee
124 GT 20— Twin Racer Atari/Kee
125 Ping Pong Atari
126 Qwak Atari
127 -Wheels =~ Racer Midway
128 -Anti-Aircraft Atari
129 Street Burner Allied Leisure
130 Highway Atari
131 Pursuit Kee
132 Tankers Fun Games
133 Zap Allied
134 Robot Allied
135 Ricochet Allied
136 Hesitation Allied
37 TV Pin Pong Chicago Dynamics
38 TV Goalie Chicago Dynamics
139 =TV Tennis Chicago Dynamics
140 TV Olympic Hockey Chicago Dynamics
141 Video Action Control Sales
142 Survival U.S. Billiards
143 Pace Car Pro Electra
144 Pace Race Electra
145 UFO Chase Electra
146 TV Pin Ball Exidy
147 Sting Exidy
148 Hockey Tennis Exidy
149 TV Super Flipper Chicago Coin
150 Playtime Midway
151 TV Flipper Midway
152 Champion Ping Pong Mirco
153 Space Ball Nutting
154 Wimbleton Nutting
155 Missles Radar Nutting
156 Table Tennis Nutting
157 Hockey PMC
158 Warn Barn PMC
159 lonl PMC
160 Soccer Ramtek
161 -Hockey Ramtek
162 Trapshoot Gremlin
Playball Gremlin
163 -Volley Ramtek
164 Olympic Tennis Williams
165 Touch Me Atari
166 Drop Zone Meadows
167 = Wheels | | Midway
168 Flim Flam Meadows
169 Air Hockey Brunswick
170 Hunt Club Chicago Coin
17 Big League Chicago Coin
172
173
174
175-200 Reserved for New Games.

e
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KURZ- KASCH S NEW TV
TEST PROBE - LP-600 TV

This new piece of diagnostic test equipnent designed by Kurz-Kasch
is the operators answer to troubl eshooting his video games. The
LP-600 TV al | ows the oEerator to probe two (2) key test points

and by reading the lighting scheme indicated by the probe, deter-
mne where the failure nmode lies: (i.e. the monitor or the com
puter). As an exanple: (no video - the TV screen is black), at
first ook you determne the TV has power going to it because the
filament is lit in the neck of the picture tube. However, at this
poi nt you don't know 'whether the TV is bad or the conputer is bad.
So you take our, your LP-600 TV probe, connect it to points indica-
ted below. If the lights in the probe illumnate the conputer is
good and the TV is bad. [If the lights in the probe don't illumn-
ate the conputer is bad and the TV is good.

Here is how the TLP-600 TV worKks.

The basic concept of digital sync generation is to produce a pulse
train froma master clock and after counting these pul ses you

have a train with a duration of approximtely 635u sec; the tine
required for the beam of the Tvto make one sweep across the screen
before being reset to make the second sweep. In addition, the
nunber of sweeps are counted to equate one field so the beam can
retrace the screen and start its sweeping again. Since a TV uses
525 line resolution each field utilizes 26251ines, whereas our

displays use 2llines per field repeatedly.

Consi der now our 14.31818 MHZ clock after being divided by 2-the
result is a 7.159 MHZ signal which has been shaped into a purely
digital signal. The tinme for one pulse to occur is
T =1/F \Were T =tinme X

1 = constant 6

F = (7.159 x 10°)

6

Therefore X = 1/(7.159 x 106)
X = (.139%8 x 10-")
X = ,140 U sec

One pulse fromthe clock flip-flop occurs within .140 u sec. Now

if you nultiply the H counter output which is, 4H + 64H + 128H =

(452) x (,140 x 10-6)= 63.28u sec. the tine between resets (one
sweep) which creates H sync. Secondly, if you multiply the V
counter output which is, 1v + Lv +256V = 261; (261) X (63.28x 10-6) =
16,516.08u sec. 16516 u sec. = 16516 m sec the time between V sync
where the beam retraces the screen.

Therefore as we can see each H sync occurs every 6328 u sec and each
v sync occurs every 16516 m sec. Now then if either counter is not
counting properly the respective timng relationship will be off and
the reset period will be off the indicator |anmp of the probe will not
i 11umnate. You woul d then know you have a bad board instead of a

bad TV




Wiere to connect your probe.

The first place to connect to is the +5vDCand GND of the conputer
board.  Then deci de which pattern is affiliated with your TV.

Pattern 1 Pin 1 - Gound
(7). O:l Pin 2 = Video and Sync
O3 (Hitachi - Zenith) Pin 3 « Audio
t 3 6 7 9
Q0000 _ _
| Pattern 2 Pin 1 « Video and Sync
Pin 2 - Gound
02(4?95(33100 (Mtorola) Pin 4 = Audio

VWi chever pattern you have, here is the procedure: (with game on)
1. Touch the tip of the probe to the appropriate termnal.
2. Interprete the lights.
EXAMPLES:
1. No video (Hitachi TV)
A.  Touch terminal «~if red light indicates PCBis OK TV is bad.
2. Scranbled sync (not TV)

A.  Touch pin « if white light does not illumnate the PCA is bad
and the monitor is OK .and vice-versa.




Kurz-Kasch,Inc.

ELECTRONICS DIVISION

END USER PRICE SCHEDULE EFFECTIVE 6/1/75 Box 1246
2876 Culver Avenue
Dayton, Ohio 45401

Telephone 513 / 296-0330

and BNC connector at $20.00 each.

Equipment Quantity Discounts

1-24 probes net price

25-49 probes net price less 10%
§0-99 probes net price less 15%
100 UP probes net price less 20%

Terms:
FOB:

Net 30 days
Dayton, Ohio

Minimum order $15.00

Prices are subject to change without notice

EQUIPMENT ACCESSORIES
PART NUMBER DESCRIPTION 1-24 NET PRICE PART NUMBER DESCRIPTION 1-24 NET PRICE
LP-510 TTL Logic Probe 49.00 Replacement Lamp Kit
: LP-520 TTL Logic Probe _ v 77.00 RB-510 colored bulbs 3.00
LP-520-G TTL Logic Probe (Gating Option) 97.00 R B-51 OC clear bulbs
3 . 3.00
E LP-520-GM TTL Logic Probe _ 11200 R B-520 colored  bulbs 3.00
LP-520-GMS TTL(GaLt;r;?Can;m“Smey Option) ' RB-520-C clear bulbs 3.00
(Gating, Memory and Speed Option) 122.00 R B-520-002 colored bulbs 3.75
LP-520-GS TTL Logic Probe RB-520-002C clear bulbs 3.75 W
{Gating and Speed Option) 107.00 R B-530 colored bulbs 3.00
LP-520-M TTL Logic Probe (Memory Option) 92.00 RB-530C clear bulbs 3.00 '
LP-520-MS TTL Logic Probe R B-540 colored bulbs 3 .00
(Memory and Speed Option) 102.00 R B-540C clear bulbs 3.00
LP-520-S TTL Logic Probe (Speed Option) 87.00 R B-560 colored bulbs 7.20
LP-527 TTL Logic Probe {With BNC Connector) 97.00 RB-560C clear bulbs 7.20
LP-520-002 TTL Logic Probe(Student Proof) 87.00 RB-576C clear bulbs 3.00
} LP-520-013 TTL Logic Probe (G.E. Computer) 121.00
L Lp-530 Elt togic Eroge ‘;9;%% PROBE TIP ADAPTORS
LP-540 ogic Probe . -
LP-540-M HTL Logic Probe (Memory Option) 92.00 A520-1 2%" Long .025 Square 3.50
LP-540-G HTL Logic Probe {Gating Option) 97.00 A520-2 3% Long .031 x .062 3.50
LP-540-GM HTL Logic Probe A520-5 7% Long .025 Square 3.50
(Gating and Memory Option) 112.00 A520-6 7% Long .031 x .062 3.50
LP-540-GMS HTL Logic Probe A520-7 7%’ Long Grabber 4.50
(Gating, Memory, and Speed Option) . Note: Special adaptors available to your specifications.
LP-560 RTL Logic Probe 87.00
LP-560-M RTL Logic Probe (Memory Option) 89.00
LP-575 C-MOS Logic Probe(Digit display) 99.00 PROBE TIP CONVERSION KIT COLORED WELLS
LP-575-M C-MOS Logic Probe _ WITH CLEAR BULBS
{Digit display with Memory Option) 114.00
LP-575-GM C-MOS Logic Probe (Digit display with RTC-510 For LP-510 & LP-530 Series 6.25
Gating and Memory Option) 134.00 RTC-520 For LP-520 & LP-540 Series 7.00
LP-576 C-MQS Logic Probe 87.00 RF-5 Fuse, LP-520-002 (0940005) Pka/5 6.00
LP-576-M C-MOS Logic Probe(Memory Option} 102.00 RLG-1 “G” Probe Gating Lead Assembly 7.50
LP-576-GM C-MOS Logic Probe “G" Probe Gating Connector
(Gating and Memory Option) 122.00 Pp.1 Probe Pouch 300
LG-580 TTL Square wave generator 99.00
LG-581 HT!_ Square' wave generator 99.00 | C TESTER ACCESSORIES
HL-583 Universal Hi Lo Pulser
(5-1 5V TTL/HTL/C-MOS) 96.00 | C-590-96 Cable Assembly, Remote, 18" 24.95
PLP-550 HTLfTTL/C MOS Probe 237.00 TC-590-89 IC Pin Extending Test Clip 6.29
K-592 C-MOS, TTL, HTL IC tester
(battery power) 199.95
K-593 C-MOS, TTL, HTL IC tester AC power 325.00 : .
PBB-1501 PBB-1 Power Board (Battery op.eprated)49.95 Accessory Quantity Discounts
PBD-1502 PBB-2 Power Board (5 volt model) 99.95 )
PBA-1503 PBB-3 Power Board (O-15 volt model) 99.95 I-24 net price
IV-1505 Junction Verifier AC Power 44.95 25-49 net price less 10%
50-99 net price less 15%
All model logic probes maybe furnished with co-axial cable 100 UP net price less 20%
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2.  CIRCUIT DESCRIPTION

2-1. POWER SUPPLY

2-2. The power supply circuitry for the Rebound com-
puter is shown in Figure 2-I. Input single-phase, 60 Hz, 115
vac power is routed through the front and rear interlocks,
an ac line filter, and a IA fuse to the primary of trans-
former T1. This transformer steps the input voltage down
to 16.5 vac (under load), which is then applied to the recti-
fying, filtering, and regulating circuits of the computer.

2-3. The 16.5 vac output of T1 is full-wave rectified by
diodes CR1 and CR2, and the pulsating dc output of these
diodes is filtered by capacitor C28. A voltage regulator
composed of integrated circuit LM309 or LM309K and re-
sistor R4 receives the filtered dc voltage and provides a
highly regulated +5 vdc output to the circuits of the com-
puter. Resistor R4 increases the current capacity of the
power supply. Capacitors ClI and C6 through Cl4 provide
filtering for the +5 vdc bus.

2-4, COMPUTER CLOCK

2-5. Figure 2-2 shows the circuitry of the computer
clock. inverting amplifiers F9-12 and F9-2, resistors R5 and
R6, capacitors C4 and C5, and crystal Xl form the oscil-
lator portion of the clock circuit. Crystal X1 is in the feed-
back circuit of the oscillator and functions as a 14.3181

MHz narrow-band filter. Thus, the oscillator circuit is
forced to oscillate at a frequency of 14.3181 MHz. The
14.3181 MHz signal taken from the output of amplifier
F9-12 is routed through inverter F9-10 to the input of
flip-flop J4-5/6. This flip-flop divides the input signal by 2
and delivers 7.159 MHz CLOCK and CLOCK signals to the

14MHZ s

10C,0f

x

| Lok
100341
Figure 2-2. Computer Clock
2-6. HORIZONTAL SYNC CIRCUITRY
2-7. Horizontal sync for the TV monitor and timing

signals for various circuits of the computer are supplied by
the circuitry shown in Figure 2-3. This circuitry is com-
posed of a counter circuit (H5, F5, and H4); NAND gates
F4-6, K4-3, and K4-11; AND gate F7-3; inverter D4-4; and
flip-flops J4-9/8, K5-5/6, and K5-9/8. The counter receives
the 7.159 MHz CLOCK signal from the computer clock and
produces numerous submultiples of the CLOCK signal that
are designated 1H, 2H, 4H, 8H, 16H, 32H, 64H, 128H,
256H, and 256H. These submultiples are distributed to
various logic circuits of the computer for timing and signal
development purposes. The development of the H SYNC,
H SYNC, H BLANK, H BLANK, H RESET,and H RESET
signals is discussed in the following paragraphs. Develop-
ment and timing of other signals related to the submultiples
of the CLOCK signal are discussed in other portions of this

logic circuits of the computer. manual.
INTERLOCK
115 VAC SWITCHES 1
i%HZ FR?NT RlEAR 1A3AG T1
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Figure 2-1,
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Figure 2-3. Horizontal Sync and Blanking Circuitry
2-8. Each TV line of the Rebound game is approxi- and H BLANK signals. The H SYNC and H BLANK are

mately 63 usec long, which is equivalent to the time it takes
the counter to count 453 CLOCK pulses after being reset.
At the count of 452, the 266H, 128H, and 4H signals are
all high. As a result, the output of NAND gate F4-6 goes
low. When the next CLOCK pulse occurs, the Q output of
flip-flop J4-9/8 goes low and the Q output goes high. The
Q output is used to reset flip-flop H4-3/2 of the counter, to
set flip-flop K5-5/6, and for other signal development pur-
poses on the computer. The Q output of J4-9/8 is used to
reset counters H5 and F5 and is also sent to the vertical
sync circuitry.

2-9. Setting flip-flop K56-5/6 causes the 0 output to go
low, which establishes the leading edge of the H BLANK
pulse, and the Q output to go high, which establishes the
leading edge of the H BLANK pulse. The H BLANK pulse
is sent to the paddle logic and to AND gate F7-3. Before
the count 64H is reached, the output of inverter B5-4 is
high. Therefore, the output of AND gate F7-3 is high.
Signals 16H and 32H are both high at the count of 48.
Consequently, the output of NAND gate K4-1 1 goes low,
and the clock input (pin 11) of flip-flop K5-9/8 is enabled.
Wwith a low applied to pin K5-12 and highs applied to pins
K5-10, K5-1 1, and K5-13 of flip-flop K5-9/8, the Q output
of the flip-flop goes low, which forms the leading edge of
the H SYNC pulse, and the 6 output goes high, which
forms the leading edge of the H SYNC pulse. At the count
of 64, the 64H signal goes high, causing flip-flop K5-9/8 to
change states and form the trailing edge of the H SYNC and
H SYNC pulses. At the count of 80, the 16H and 64H sig-
nals are high, causing a low to be applied to the clear input
(pin 1) of flip-flop KB-5/6. As a result, the flip-flop changes
state and thereby forms the trailing edges of the H BLANK

2-2

both used by other circuits of the computer, and the
H SYNC signal is used by circuits of the computer and is
sent to the TV monitor via the sync summing and video
summing circuits.

2-10. VERTICAL SYNC CIRCUITRY

2-11. Vertical sync for the TV monitor and signal de-
velopment and timing signals for various circuits of the
computer are supplied by the vertical sync circuitry, which
is shown in Figure 2-4. The vertical sync circuitry is com-
posed of a counter circuit (J3, H3, and H4), NAND gates
H2-12 and H2-6, and flip-flops J2-9/8 and H1-3/11. During
operation, the counter receives the H RESET signal from
the horizontal sync circuitry and produces numerous sub-
multiples of the H RESET signal that are designated 1V,
2V, 4V, 8V, 16V, 32V, 64V, 128V, 256V. and 256V,
These submultiples are distributed to various logic circuits
of the computer for timing and signal development pur-
poses. The development of the V RESET, V RESET, and
V SYNC signals is discussed in the following paragraphs.
Development and timing of other signals related to the sub-
multiples of the H RESET signal are discussed in other
portions of the manual.

2-12. It requires 1/60.08 second to develop one field of
the TV picture for the Rebound game, which is the time it
takes the counter to count 262 H RESET pulses after being
reset. At the count of 261, the 266V, 4V, and 1V signals
are all high. As a result, the output of NAND gate H2-12
goes low. When the next H RESET pulse occurs, the Q out-
put (V RESET) of flip-flop J2-0/8 goes low and the Q out-
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Figure 2-4. Vertical Sync and Sync Summing Circuitry
put (V RESET) goes high. The Q output is used to reset that contains approximately 248 lines. This frame is re-

flip-flop H4 of the counter, to set flip-flop H1-3/11, and for
other timing and signal development purposes on the com-
puter. The 6 output is used to reset counters J3 and H3
development

and is also used for other timing and signal

purposes on the computer.

2-1 3. Setting flip-flop H1-3/1 1 causes the output at pin
HI-11 to go ‘the leading edge of the
V SYNC pulse. Fourteen H RESET pulses later, signals 8V,
4V, and 2V are all high. Consequently, the output of
NAND gate H2-G goes low, which resets flip-flop H1-3/11.
Resetting flip-flop H1-3/11 forms the trailing edge of the
V SYNC pulse, which is sent to sync summing gate J&-6 and
to other circuits of the computer for signal timing and de-

low, which forms

velopmental purposes.

2-14. SYNC SUMMING

2-15. Exclusive OR gate JH-6 (shown in Figure 2-4) is
used for sync summing. H SYNC pulses are applied to pin 5
of this gate, and mpulses are applied to pin 4. The
logic of the exclusive OR gate causes the V SYNC pulse to
be serrated by the H SYNC pulses. Serrating the V SYNC
oscillator of the TV monitor

pulse keeps the horizontal

synchronized during vertical retrace. The output of the ex-
clusive OR gate is sent to the video summing circuit and
consists of a serrated vertical sync pulse (containing 14 ser-
rations) followed by 248 horizontal Therefore,
one field of the TV picture consists of 248 viewable lines.

into the cir-

sync pulses.

Since no interlace provisions are incorporated
cuitry of the computer, successive fields are laid approxi-

mately on top of one another, resulting in a picture frame

1011

peated 30.04 times per second.

2-60. BALL MOTION

2-61. The ball image is created by
display at the intersection of narrow horizontal and vertical

intensifying the TV

windows (Figure 2-1 Oa). The two windows are moved inde-
pendent of each other by the ball direction and speed cir-
cuits. When the horizontal and vertical windows move at
the same speed (Figure 2-10b}), the ball will appear to travel
across the display at a 450 angle. A faster vertical window
speed (Figure 2-10c) will cause the ball to move faster in

the horizontal direction and vice versa.

2-62. HORIZONTAL BALL MOTION
2-63. The horizontal ball motion circuit is almost identi-
cal in construction to the horizontal synchronization cir-

cuit. The major difference between the two circuits is that
ball motion circuit
can be controlled and it is this fact that is used to produce a

the counting process of the horizontal
counting differential between the sync circuit counting and
the counting of the horizontal motion window.
2-64. is used to create a win-
dow that has
screen. If the window is created in a slightly different place

This counting differential
the appearance of moving across the CRT

during each TV field, the window appears to move in much
the same way the illusion of movement is created on the
movie screen by the film
Even though ball motion consists only of a series of shifted

in the motion picture projector.




ball images, the illusion of motion results from a combina-
tion of persistence of the image on the CRT phosphor and
the persistence of the retinal after-image in the human eye.

Thus,. the human eye, unable to cope with the speed the
ball image is shifted, interprets the information as real

movement.

2-65. If the ball window signal occurs at the same fre-
guency as the sync signal, the window appears in the same
place each TV field. However, if the window signal that
produces horizontal ball motion is delayed so that it counts
one more clock pulse than horizontal sync, the window
created in the next field is shifted one clock pulse to the
right. If the signal is delayed yet another pulse, the resul-
tant ball window is shifted two clock pulses to the right of
the original position. The TV monitor electron beam
sweeps \60 fields per second. If the vertical window is
shifted one clock pulse per field, the ball will appear to
move quite rapidly in the horizontal plane.

2-66. Horizontal ball motion direction is dependent on
whether the horizontal motion signal is counted faster or
slower than the horizontal sync signal. If it is counted at a
faster rate (less clock pulses), the ball window will move
left. If it is counted slower (more pulses), the window will
move to the right. If it is counted at the same rate, the win-
dow does not shift either way. The velocity of the window
motion is controlled by varying the distance the window is
shifted per TV field. If the window is shifted one clock
pulse per field, it appears to move half as fast as if it were
shifted two clock pulses per field.

2-67. The horizontal motion circuit uses 9316 counters,
which are almost identical to the 7493 counters of the hori-
zontal sync circuit; the counters of both circuits are run in
parallel by the same clock. The 7493 counters always start
counting from zero. The count of the 9316, however, is
started from a predetermined number. This predetermined
number is generated by the ball direction and speed circuit
and is known as the motion code. It is this binary motion
code that produces the shift differential between the hori-
zontal sync counting and the counting of the horizontal
ball motion circuit.

2-68. VERTICAL BALL MOTION

2-69. The vertical ball motion circuit is almost identical
to the horizontal motion circuit with the following excep-
tions. This circuit creates a horizontal window that moves
vertically and, therefore, different inputs are used. The
electron beam is blanked out during its vertical retrace, so
V BLANK is used to turn the electron beam on and off at
the right times. H SYNC provides the clock for the count-
ers so that the horizontal window is created after the right
number of horizontal lines. This circuit does not use a J-K
flip-flop as a ninth bit for the counter because the largest
number it needs to count is 272. The horizontal motion
counters need to count to 455.

101-1
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MOTOROLA
service manual

FILE VP11

VISUAL
DISPLAY PRODUCTS

GENERAL
INFORMATION

models are transistorized

These
monitors designed for the video game
market.

The chassis permits incorporation of
optional operating control locations
and provides support for the CRT.

Circuitry includes four stages of video
two stage audio
amplifier, sync and deflection circuits
and a regulated power ‘supply. An
additional 5 volt 1.5 amp supply is
included to power external logic
systems. The pjcture tube is a 110
degree deflection CRT with implosion
protection. Composite video is fed to
the monitor bhrough a connector
mounted on the rear of the chassis.

Rear panel controls include
Horizontal Hold, Vertical Hold,
Contrast, Brightness and Volume. The
width control (on some models) is
mounted on a bracket at the rear of
the chassis. Additional service
controls are mounted on the plated

circuit panel, and are accessible from
the rear of the chassis.

The chassis utilizes plug-in etched
panel construction with components
mounted on the top side and plated
wiring on the bottom. Component
reference numbers and circuit legend
are printed on the board to aid in
servicing. Horizontal, vertical output
and regulator transistors plus
regulator IC are mounted on two
vertical side brackets which serve as a
heat sink and CRT support.

MODEL BREAKDOWN CHART

L LNE ' '

VOLTAGE INPUT
MODEL CHASSIS & FREQ CRT IMPEDANCE
XM500-10 | 19VP102 Wired for 120V AC See V1 -

60 cycle in

Replacement

XM500-11 | cI 9VP102 Switch selected Parts List 15K

120/240V Ac
XM700-10 | 23VP102 at 50/60 cycles 470n

MOTOROLA INC.

JAR™ NO. 68P65130A66 I-74

Consumer

Products

PRICE $1.00

Division

COPYRIGHT 1974 BY MOTOROLA INC.

CHASSIS

19VP102
C19VP102
23VP102

MODEL
XM500-10
XM500-11
XM700-10

ELECTRICAL SPECIFICATIONS

Power Rating: 80 watts nominal.

Source: 120/240V AcC at 50/60 cycles.

Video Input: 0.5 to 2.5 volts com-
posite PP (sync negative).

Audio Output: 5 watts peak.

CAUTION

NO WORK SHOULD BE
ATTEMPTED ON. ANY EXPOSED
MONITOR CHASSIS BY ANYONE
NOT FAMILIAR WITH SERVICING
PROCEDURES A N D
PRECAUTIONS.
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SAFETY WARNING

CAUTION: NO WORK SHOULD BE ATTEMPTED ON AN EXPOSED MONITOR CHASSIS BY ANYONE NOT
FAMILIAR WITH SERVICING PROCEDURES AND PRECAUTIONS.

1. SAFETY PROCEDURES should be developed
by habit so that when the technician is rushed with
repair work, he automatically takes precautions.

2. A GOOD PRACTICE, when working on any
unit, is to first ground the chassis and to use only
one hand when testing circuitry. This will avoid the
possibility of carelessly putting one hand on chassis
or ground and the other on an electrical connection
which could cause a severe electrical shock.

3. Extreme care should be used in HANDLING
THE PICTURE TUBE as rough handling may cause
it to implode due to atmospheric pressure (14.7 Ibs.
per sq. in). Do not nick or scratch glass or subject it
to any undue pressure in removal or installation.
When handling, safety goggles and heavy gloves
should be worn for protection. Discharge picture
tube by shorting the anode connection to chassis
ground (not cabinet or other mounting parts).
When discharging, go from ground to anode or use
a well insulated piece of wire. When servicing or
repairing the monitor, if the cathode ray tube is
replaced by a type of tube other than that specified
under the Motorola Part Number as original
equipment in this Service Manual, then avoid
prolonged exposure at close range to unshielded
areas of the cathode ray tube. Possible danger of
personal injury from unnecessary exposure to X-ray
radiation may result.

4. An ISOLATION TRANSFORMER should
always be used during the servicing of a unit whose
chassis is connected to one side of the power line.
Use a transformer of adequate power rating as this
protects the serviceman from accidents resulting in
personal injury from electrical shocks. It will also
protect the chassis and its components from being
damaged by accidental shorts of the circuitry that
may be inadvertently introduced during the service
operation.

5. Always REPLACE PROTECTIVE DEVICES,
such as fishpaper, isolation resistors and capacitors
and shields after working on the unit.

6. If the HIGH VOLTAGE is adjustable, it should
always be ADJUSTED to the level recommended
by the manufacturer. If the voltage is increased
above the normal setting, exposure to unnecessary
X-ray radiation could result. High voltage can
accurately be measured with a high voltage meter
connected from the anode lead to chassis.

7. BEFORE RETURNING A SERVICED UNIT,
the service technician must thoroughly test the unit
to be certain that it is completely safe to operate
without danger of electrical shock. DO NOT USE A
LI N E ISOLATION TRANSFORMER WHEN
MAKING THIS TEST.

In addition to practicing the basic and fundamental
electrical safety rules, the following test, which is
related to the minimum safety requirements of the
Underwriters Laboratories should be performed by
the service technician before any unit which has
been serviced is returned.

—— p 1000 OMWVOLT (OR HIGHER) AC VOLTMETER

//—\h\\\ NOTES. 1 REPEAT EACH CHECK WITH THE LINE CORD REVERSED
/""\ I IN THE POWER OUTLET,

“ 2 METER READING MUST NOT EXCEED 7-1/2 VOLTS AC.

AC VOLTMETER | “HOT" LEAD OF METER TO EACH
EXPOSED PART OF CABINET. ..
AS WELL AS THE CABINET.
GROUND LEAD OF METER TO ANY EARTH
GROUND SUCH AS A COLD WATER PP ~—a

1500 OHM 10 WATT RESISTOR
INSULATOR <

VOLTS AC GND J

Voltmeter Hook-up for Safety Check.

A 1000 ohm per volt AC voltmeter is prepared by
shunting it with a 1500 ohm, 10 watt resistor. The
safety test is made by contacting one meter probe
to any portion of the unit exposed to the operator
such as the cabinet trim, hardware, controls, knobs,
etc., while the other probe is held in contact with a
good “earth” ground such as a cold water pipe.

The AC voltage indicated by the meter may not
exceed 7% volts. A reading exceeding 7% volts
indicates that a potentially dangerous leakage path
exists between the exposed portion of the unit and
“earth” ground. Such a unit represents a
potentially serious shock hazard to the operator.

The above test should be repeated with the power
plug reversed, when applicable.

NEVER. RETURN A MONITOR which does not
pass the safety test until the fault has been located
and corrected.




THEORY OF OPERATION

CRT DISPLAY MODULE

- COMPOSITE VIDEO SYSTEM

VP11
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POWER SUPPLY

The power supply is a transformer operated, full wave, regulated supply which maintains constant output voltage with input
variations of * 15%. A switch (SW1) is provided to allow operation from 115/230 volts, 50/60Hz. The regulator is a series
pass circuit. Q16 is the series pass transistor, Q15 the reference amplifier and Q14 the output driver.

The output voltage of the regulator appears at the emitter of Q16. This voltage is divided between R71, R74 and R73. The
voltage appearing on the arm of potentiometer R74 is a reference input to the base of (Q15,

A temperature compensated zener diode (DB) is used to establish a fixed reference voltage at the emitter ni'ﬂ_ﬂ:'r‘)‘l R72
provides a bias current for D6, establishing its operating point.

An increase in output voltage will result in an increase of voltage at the base of Q15. Since the emitter of Q15 is held at a
fixed reference voltage, the change in base voltage will turn Q15 on harder, reducing its collector voltage. This reduces
forward bias for Q14 resulting in less emitter current and less base current for Q16. Q16 will conduct less, lowering the

output voltage.
R79 provides a shunt current path for Q16 allowing it to run cooler, improving reliability. C44 is an RF noise filter.

A regulated 1.5 amp, 5V DC supply is used to power circuits external from the monitor. Its operation is similar to the 73V
regulator except all of the circuitry is contained in one IC package.
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VIDEO AMPLIFIER

The video amplifier has four stages incorporating devices Q1, Q2, Q3 and Q4. The first stage, 01, functions as an emitter
follower. The low output impedance of the first stage permits use of a low resistance contrast control which furnishes flat
video response over its entire range without the need for compensation. The collector output of QI is used to drive the sync

separator. C3 provides high frequency roll off to limit the collector output to the bandwidth required to pass synchronization
signals. Q2 is a common emitter stage and is directly coupled to Q4. Q3 and Q4 are connected in a cascode configuration.

This common emitter-common base connection greatly reduces the effect of Miller capacity compared with a conventional
single transistor video output stage. C6 provides a ground for video at the base of Q3, the grounded bh#se transistor of the
video output cascode pair. Diodes D13 and D8 provide temperature compensation for the video output stages.

The video bias control R10, is used to set the quiescent collector voltage of Q3, C5 C7, C8 and R 15 are used for high
frequency compensation. The video amplifier output is direct coupled to the control grid of the CRT through R18 which is
used to isolate Q3 from transients that may occur as a result of CRT arcing.
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SYNC SEP

SYNC SEPARATOR

The sync separator employs a single stage, Q5, to recover sync
from the composite video signal. A single stage sync separator
is adequate due to the high impedance of the following stages.
The video input to the sync separator is black positive. Cl 1 is
charged by the peak base current that flows when the positive
peak of the input takes Q5 to saturation. This charge depends
on the peak to peak input to Q5 and thus makes the bias for
Q5 track the amplitude of the input signal. As a result Q5
amplifies only the positive peaks of the input signal. The initial
bias current through R24 sets the clipping level.

REFERENCE

The Phase Detector consists of two diodes in a keyed clamp

PHASE DETECTOR A HORIZ.

SYNC

: OSC ON FRE

circuit. Two inputs are required to generate the required g8 O [ NO CORREC?ION
output, one from the sync separator and one from the 7 VOLTAGE  DEVELOPED
horizontal deflection system. The required output must be of
the correct polarity and amplitude to correct phase differences C ___/_\_ e
between the input sync and the horizontal time base. The 0 y, gg%ztg%ggsVOLTAGE
horizontal collector pulse is integrated into a sawtooth by R45
and €15, During sync time both diodes in D7 conduct, 0 0SC FAST,NEG
shorting Cl 5 to ground. D 7/ -=%- -+ -~ CORRECTION VOLTAGE

The sawtooth on C15 is thus clamped to ground at sync time. If the horizontal time base is in phase with the sync, the sync
pulse will occur when the sawtooth is passing through its AC axis and the net charge on CI5 will be zero. (Figure B). If the
horizontal time base is lagging the sync, the sawtooth on CI 5 will be clamped to ground at a point negative from the AC axis.
This will result in a positive DC charge on C15. (Figure C). This is the correct polarity to cause the horizontal oscillator to
speed up to correct the phase lag.

Likewise, if the horizontal time base is leading the sync, the sawtooth on CI5 will be clamped at a point positive from its AC
axis, resulting in a net negative charge on CI5 which is the required polarity to slow the horizontal oscillator (Figure D). R30,
C17, CI6 and R32 comprise the phase detector filter. The bandpass of this filter is chosen to provide correction of horizontal

oscillator phase without ringing or hunting.
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Q6is employed in a modified type of Hartley oscillator. The operating frequency of this oscillator is sensitive to its base
input voltage. This permits control by the output of the phase detector and also by the setting of the horizontal hold control,
R34. The horizontal hold range is set by adjustment of the core of L1.

PULSE SHAPER & HORIZONTAL DRIVER HOS7PULSE 08

SHAPER HOR DRIVER
Q7 is used as a buffer stage between the horizontal oscillator
and the horizontal driver. It provides isolation for the
horizontal oscillator as well as a low impedance drive for the
horizontal driver. R38 and C20 form a time constant which
shapes the oscillator output to the required duty cycle
(approximately 50%}, to drive the horizontal output circuitry.
The horizontal driver stage, Q8 operates as a switch to drive
the horizontal output transistor through T1. Because of the
low impedance drive and fast switching times furnished by Q7,
very little power is dissipated in Q8. C21 and R42 provide
damping to suppress ringing of the primary of T2 when Q8
goes into cutoff.
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+150v

HORIZONTAL OUTPUT

The secondary of T1 provides the required low drive impedance for Q@, R44 and C24 form a time constant for fast turn-off
of the base of Q9. Q9 operates as a switch which, once each horizontal period, connects the supply voltage across the parallel
combination of the horizontal deflection yoke and the primary of T2. The required sawtooth of deflection current through
the horizontal yoke is formed by the L-R time constant of the yoke and output transformer primary. The horizontal retrace
pulse charges C27 through D2 to provide operating voltage for G2 of the CRT. Momentary transients at the collector of Q9,
should they occur, are limited to the voltage on C27 since D2 will conduct if the collector voltage exceeds this value.

The damper diode, D1, conducts during the period between retrace and turn on of Q@, C28 is the retrace tuning capacitor.
C29 blocks DC from the deflection yoke. L3 is a magnetically biased linearity coil which shapes deflection current for
optimum trace linearity. L4 is a series width control. C31and R49, C42 and R68 are damping network components for the
linearity and width controls. C43D is charged through D% developing the video supply voltage.
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Sync from the collector of Q5 is integrated by R26 and C35. Q10 and Q1 1 are connected as a regenerative switch. The series
combination of C37 and C38 charges through R58 and D3 untii Q10 turns on. This occurs when the emitter of Q10 exceeds
its base voltage and causes current to flow into the base of Q11, turning that device on. When Q10’and Q11 conduct, C37 and
C38 are discharged to nearly zero. Q10 and Q11 then shut off and the cycle repeats. The setting of R82 determines the
repetition rate of the charge and discharge of C37 and C38. The waveform generated is a positive going ramp or sawtooth
with a fast retrace to zero. D3 provides a small incremental voltage above ground to overcome the forward base-emitter drop
of the two following stages. Q12 is an emitter follower used to transform the high impedance drive sawtooth to a low

impedance drive for Q13.

T3 matches the collector of Q13 to the vertical yoke. When Q13 is cut off during vertical retrace, a high voltage pulse is
developed across the primary of T3. To limit this pulse to a safe value a varistor, R81, is connected across the primary. R66
and C41 provide damping to shape the collector pulse so it may be used for retrace blanking. Since the primary impedance of
T3 decreases with current, the degree to which the primary shunts the reflected load impedance varies with collector current.
This would result in severe vertical non-linearity unless some compensation is employed.

Resistors R59 and R60 couple the emitter voltage of
Q13 to the junction of C37 and C38. Since this path
is resistive, the waveform coupled back will be
integrated into a parabola by C38. This results in a
pre-distortion of the drive sawtooth as shown in
Figure C. This is done to compensate for the non
linear charging of C37 and C38 and the changing
impedance of the primary of T3. An additional
feedback path through R62 and (C4( serves to
optimize the drive waveshape for best linearity.

RETRACE BLANKING

Both vertical and horizontal retrace blanking are
provided by positive pulses applied to the CRT
cathode. The collector pulse from the horizontal

output transistor.is placed across R23 through R46.
The vertical collector voltage is differentiated by C30
to remove the sawtooth portion of the waveform.
The remaining pulse appears across R23. The mixed
vertical and horizontal pulses on R23 are coupled to
the CRT cathode bv C10.

AUDIO  AMPLIFIER

Q17 and Q18 form a DC coupled “switching tone
burst amplifier”. An input signal biases Q17 on, in
turn driving Q18 into conduction. When the signal is
removed both stages return to a quiescent mode.
Coupling capacitor C50, diode D19 and resistor R88
establish a bias voltage which is signal dependent.
Volume control R85 sets the peak to peak level for
the output stage.
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ETCHED BOARD CIRCUIT
TRACING

-Component reference numbers are
printed on top and bottom of the
plug-in circuit board to facilitate
circuit tracing. In addition, control
names and board terminal numbers
are also shown and are referenced on
the chassis schematic diagram in this
manual.

Transistor elements are identified as
follows: E - emitter, B - base, and C
= collector

COMPONENT REMOVAL

Removing components from the
etched board is facilitated by the fact
that the circuitry (plating) appears on
one side of the board only and the
component leads are inserted straight
through the holes and are not bent or
crimped.

It is recommended that a solder
extracting gun be used to aid in
component removal. An iron with a
temperature controlled heating
element would be desirable since it
would reduce the possibility of
damaging the boar@ due to
over-heating.

The nozzle of the soldering gun is
inserted directly over the component
lead and when sufficiently heated, the
solder is drawn away leaving the lead
free from the copper plating. This
method is particularly suitable in
removing multi-terminal components.
NOTE: Misadjustment of the low
voltage regulator, or the horizontal
oscillator may result in damage to the
Horizontal Output Transistor or pulse
limiter diode. The following

procedures are recommended to
insure reliable operation.

REGULATOR ADJUSTMENT

1. Connect monitor to AC line
supply. Adjust supply to 120 volts
(240 on some models).

2. Apply test signal to proper input.
Signal should be of same amplitude
and sync rate as when monitor is in
service.

3. Adjust vertical and horizontal
oscillator controls until display is
synced.

4. Connect a DC digital voltmeter or
other precision accuracy voltmeter to
the emitter of the regulator output
transistor, (or any 73 volt test point).
5. Adjust the regulator control R74,
on circuit board for an output of 73
volts. Do not “run” the regulator
control through its range or damage
to the monitor may result.

6. When adjustment is complete, the
AC line supply can be varied between
105 and 130 volts to check for proper
regulator operation. With regulator
operating properly, changes in display
size should be negligible.

SERVICE NOTES

HORIZONTAL OSCILLATOR
ADJUSTMENT
1. Set the horizontal hold

potentiometer to mid-range (R34},
2. Adjust core of horizontal hold coil
L1 until the horizontal blanking lines
are vertical.

3. Rotate potentiometer R34
through its full range. Display should
go out of sync in each direction and
hold in sync at the center of its range.
Retouch |1 as necessary to center the
hold range.

VIDEO AMPLIFIER BIAS
ADJUSTMENT

Adjust video bias control R10 for 30

volts DC on collector of video output
transistor Q3 with no signal input.
Disconnect cable from video input
jack if necessary to eliminate noise.

POWER TRANSISTOR
REPLACEMENT
When replacing any “plug-in”

transistor, i.e., the horizontal or
vertical output, please observe the
following precautions:

1. The transistor sockets are not
“Captive”, that is, the transistor
mounting screws also secure the
socket. When installing the transistor,
the socket must be held in its proper
location. This location is indicated by
flanges on the socket which fit into

VP11

the heat sink.

2. When replacing the output
transistors, silicone grease (Motorola
Part No. 11M490487) should be
applied evenly to both sides of the
mica insulator.

3. All transistor mounting screws
must be tight before applying power
to the receiver. This insures proper
cooling and electrical connections.
NON-COMPLIANCE WITH THESE
INSTRUCTIONS CAN RESULT IN
FAILURE OF THE TRANSISTOR
AND/OR ITS RELATED
COMPONENTS.

NOTE: Use caution when tightening
transistor mounting screws. If the
screw threads are stripped by
excessive pressure, a poor electrical
and mechanical connection will result.

CRT REPLACEMENT

Use extreme care in handling the CRT
as rough handling may cause it to
implode due to atmospheric pressure.
Do not nick or scratch glass or subject
it to any undue pressure in removal or
installation. Use goggles and heavy
gloves for protection.

1. Discharge CRT by shorting 2nd
anode to GND. Remove CRT socket,
yoke and 2nd anode lead.

2. Remove CRT from chassis by
removing four screws @ at corners.

PIN & TN INCODED SPEAKER TERMINAL

MOTOROLA SPEAKER

4

1y

7
———2 4 6 |8 10

PART NO. 50068384A02

PIN 8§ TO SPEAKEH TERMINAL WITH PAINT DOT

Recommended Speaker
Connection

YELLOW PAINT DOT
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10.8 V commsu
a18 ’
AUDIO P1-5
OUTPUT
P2V \
P18

PAINT

DoT
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REPLACEMENT PARTS LIST
MODEL XM500-10-CHASSIS 19VP102

FNO.| P ART NUMBER| DESCRIPTION QEF.NO. |  PART NUMBER | DESCRIPTION
i [ [
ELECTRICAL PARTS COILS & CHOKES
1Y25016A75 MONITOR PANEL: “V24A"; L1 24D68822A08 HORIZ SET
complete KT3IZ1KM L2 24D68801A67 COMPENSATING: 2000 mh
L3 24D69163A18 HORIZ LINEARITY
CAPACITORS L4 24Vv25000A74 HORIZ WIDTH: incls C42 & R68
L5 24D68523A 15 DEFLECTION YOKE
cl 23C65282A41 50 mf 50V Lvtic
c2 23C65282A41 50 mf 50V Lvtic TRANSISTORS
c3 215180010 220 pf 20% 100V X6F (Use
21R132503) 31 485137171 18T VIDEO: AGH
c4 23C65282A41 50 mf 50V Lyric 02 488137127 2ND VIDEO: P28
c5 215180E78 270 pf 10% 500V X&F Q3 485134919 VIDEO OUTPUT: AITM
c6 23510255A78 470mf 16V Lvtic 04 485137317 VIDEO DRIVER: A8H
c7 215180E78 270 pf 10% 500V X5F Q5 485137115 SYNC SEPARATOR: A5U
(oF:] 215180853 470 pf 10% 500V X&F a6 485137172 HORIZ OSCILLATOR: A6J
clo 8510191867 .22 mf 10% 250V polyester Q7 485137127 HORIZ PULSE SHAPER: P2S
cl1 8510191A59 022 mf 10% 1 oov noivester Qs 485137093 HORIZ DRIVER: ABF
ci12 215180D10 220 pf 20% 100V X5F (Use Qo 485134995 HORIZ OUTPUT: ABZ
21 R 132503) Q10 488137173 VERT OSCILLATOR {1): P2W
Cc13 215180851 ,001 mf 10% 500V X5F Q11 485137171 VERT OSCILLATOR {2): A6H
Cl5 215180C41 .0027 mf 10% 500V Z5F (Use alz2 485137115 VERT DRIVER: A5U
21K121699) Q13 488134900 VERT OUTPUT: A1C
cl6 23510229A07 1.,0mf +40—20% 15V Lvtic (Use Q14 488134952 REGULATOR DRIVER: A2J
23C43280A17) 015 485137315 REFERENCE AMP: A8G
c17 8510191890 ,033 mf 10% 160V polyester Q16 483137368 REGULATOR: ABW
cis 8510299A73 01mf 10% 100V poly carb al7 483137172 AUDIO DRIVER: AB6J
cl9 8510299A74 0082 mf 10% 160V poly carb Q18 485137168 AUDIO OUTPUT: P2V
Cc20 8510191898 .01 mf 10% 250V polyester
c21 215180851 .001mf 10% 500V XSF
c22 8510191898 .01 mf 10% 160V polyester CONTROLS
C24 23065282A40  150mf 10V Lvtic RS 18D68222A34  CONTRAST: 250 ohms
o 2e35985L 001 mf 10% 500V X5F R10 18D66401A54  VIDEO BIAS: 4K
c26 8510212B53 47 mf 10% 630V mtiz poly P17 18D67858A 12 FOCUS: 2 meg
ca7 8510212A11 1.0 mf 10% 630V mtl2 paly R21 18D68222A35 BRIGHTNESS: 200K
c28 8510571A05 ,008 mf 5% 1200V R34 ' 18D68222A37 HORIZ HOLD: 25K
€29 8510212033 56 mf 10% 260V mtlz paly R59 18D66401A54  VERT LINEARITY: 4K
Cc30 8510191A32 .047 mf 10% 250V polyester RE5 17D65820A38 VERT SIZE: 15 ohms
c31 215180887 220 pt10% 500V X5F R74 17D65820A37 REGULATOR ADJUST: 2K
c32 215180034 -0051% 230% 1KV Z5F (Use R82 18D68222A36  VERT HOLD: 3K ’
215 D31 D oe
¢33 8510212A68 47 mf 10%)100V1nﬂzpow R85 18068222A34  VOLUME: 250 ohms
c34 8S10191A32 047 mf 10% 160V polyester
¢35 8510191898 01 mf 10% 250V polyester RESISTORS
Cc36 23S10255A60 100 mf 63V Lvfic
c37 85102 12A20 2.2 mf 10% 100V mtlz poly R2 65125568 22K 1 0 %W
c38 8S10212A20 2.2 mf 10% 100V mtlz poly R3 63127541 56K 10% %W
c39 8510191867 22 mf 10% 250V polyester R4 65127633 470 10% %W
Cc4¢ 8510212A10 1.0 mf 10% 100V mtiz poly (Use R6 65128955 1500 10% 1W
8510191A46) R7 68121847 4700 10% %W
c41 8510064A06 0T mf10% 600V Mylar R8 65122445 1800 10% ¥%W
c42 215180471 470 pf 10% 500V X5F R9 68119926 2700 10% YW
Cc43 23C65807A47 400 mf/125V;: 600 mf/100V; R11 68128226 120 10% YW
200 mf/50V; 20 mf/200V Lvtic R12 65127633 470 10% %W
Ca4 21S180E60 01 mf +80-20% 50V Z5V R13 +17S10731A01 3900 5% 5W ww
c45 21510330A06 0015 mf 20% 1.4KV Z5U R14 65127516 82 10% YW
ca7 23510255A11 2000 mf 35V Lvtic R15 68131412 56 10% %W
c48 23510255A30 1500 mf 30V Lyric R18 - Part of CRT Socket Assembly
c49 23810255A31 470 mf 40V Lvtic R19 Part of CRT Socket Assembly
c51 *8S10191C49 .33 mf 10% 100V polyester R20 R Part of CRT Socket Assembly
Cc52 8510191C49 .33 mf 10% 1 OOV polyester R22 68129296 ggoKKS‘:’L/OW‘O/V;/:W
R23 6510053667 b Y
R24 65127538 3.3 meg 10% %W
DIODES & RECTIFIERS R25 65121320 27K 10% '/,VWV
R26 65127541 56K 10% %
D1 485134921 DIODE. silicon: D1D; damper R27 65129875 2200 10% %W
D2 485134978 DIODE, siticon: D1K; pulse limiter R28 651256531 180K 10% %W
D3 48D67120A11 DIODE. Jow power R29 65125531 180K 10% %W
D4 485137114 RECTIFIER; H.V.: silicon; D2Y R30 65125892 47K 10% VW
D5 48S191A05 RECTIFIER, silicon: 91AQ5 R31 65 125534 100K 10% %W
(Use 48S191A07) R32 65124506 3300 10% %W
D6 486137266 DIODE, silicon: zener; D4H R33 65 10053C53 6800 5% %W
D7 435134917 DIODE, dual: D1C; AFC R35 65127541 56K 10% %W
D8 48067120 11 DIODE, low power R36 65125545 390 10% %W
D9 485191A05 RECTIFIER, silicon: 81A05 (Use R37 66121301 1000 10% ¥%W
485191A07) R38 6510053C33 1000 5% %W
010 48S191A05 RECTIFIER, silicon: 81A05 (Use R39 68127516 82 10% %W
485191A07) R40 65127547 1000 10% 1W
D11 485191A05 RECTIFIER. silicon: 91A08 (Use R41 65127099 220 10% %W
proALi R43 27510130007 1500 10% 3w fxd mel fil
012 485191A05 RECTIFIER, silicon: 91A0Q5 (Use ( X ilm
I B L1 G b
D13 4 7120A11 DIODE, low power b
D15 4ggf;1A05 RECTIFIER, ;hmon: g1AQ5 (Use R46 65127634 33K 10% 1W
R il Rib  eaiedstpzi 43 memiow ww
RECTIFIER, silicon: 91AQ5 (Use -7 meq.10% %
D16 485191A05 resioiabn " 91A0S ( R49 65124797 150 10% %W
D17 485191A05 RECTIFIER, silicon: 91A05 (Use R50 6510053C45 3300 5% %W
488191A07) R52 65124506 3300 10% %W
D18 485191A05 RECTIFIER, silicon: 81A05 (Use Sgi gg%%ﬁgéé gg %8? ;%c
485191A07) A 681003%565 o 2% %“’W
R57 6511993 6800 10% %
FUSES R58 65129793 82K 5% 'Avgw
1800 10% %
F1 658139183 FUSE: 1A-125V ggﬁ’ 25t 5E 20 820 10% W
R62 68127006 5600 10% %W
INTEGRATED CIRCUITS R63 gg)gaggg 1000 100/;,V‘;/,w
R64 1 17 10 10%
INTEGRATED CIRCUIT: T22 R66 65129064 4700 10% 1W

iIc1 | *51510707A01
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MODE L XM500-1 O-CHASSIS 19VP102 (CONT.)

pri/sac lead)

REF.NO.| PART NUMBER | DESCRIPTION REF.No. |  PART NUMBER | DESCRIPTION
T T
R67 ' 65122848 18K 10% %W 42B25158A01 CLAMP, metal: defl yoke mtg
R68 65124797 160 10% %W 42065864A54 CONNECTOR, 2nd anode
R69 173647132 1200 10% 3w ww (Use 31 D70080804 CONNECTOR, PC panel: 9
175136197) Contact; on chassis
R71 65119926 2700 10% WW P1 15510183422 CONNECTOR, plug: 10
R72 65124551 15K 10% %W , contact; less contacts (power)
R73 65129875 2200 10% %»W 39510184A52 CONTACT, plug: for power
R75 65121301 1000 10% %W connector 15810183A22
R76 65124506 3300 10% YW 5B869911A01 GROMMET, plastic: PC panel
R77 65129221 100 10% %W mig .
R78 65127005 5600 10% %W 26C66745A05 HEAT SINK: CI3
R79 178135589 150 10% 10W ww 14~562353 INSULATOR, mice; transistor
R81 6C66263A08 VARISTOR {Use 6566263A 16) socket: Q9, Q13, & Q16 (Use
R86 65124797 150 10% %W 14A543810)
R87 178135977 14 10% 5W WW 14C68842A04 INSULATOR, molded rubber: SS
R88 65121301 1000 10% %W rect cap/H.v. transf
R89 - - - Pert of CRT Socket *14510550A02 (I_JN1SGULATOR, transistor cover:
TRANSFORMERS 287051 NUT, hex: 3/8-32; ctri
mtg
T1 25D67440A03 HORIZ DRIVER 5510281A03 RIVET, drive pin: nylon;
T2 ® 24D69781817 H. V. TRANSFORMER: complete H. v. trapsf mtg . .
T3 25D65840A22 VERT OUTPUT (Use 47C66082A04 ROD, adjustment: width coil;
25D65840B823) L4
T4 5 164 POWER 35136080 SCREW, tpg: 6-20 x % clu
25068164427 pa” hd; Q9, Q13, Q16 & IC mtg
MISCELLANEOUS ELECTRICAL PARTS 19067555827 SOCKET, CRT: incls leads
& resistors
9510548A01 SOCKET, fuse: F1
Vi 20WP4 CRT )
. g 9C63825A01 SOCKET, IC & transistor: Q9,
PoDERIBAAD?  sreAER oM 41D65987A01 ST
PRIN ial: CRT
MECHANICAL PARTS ond = SPectali CRT aquadag
*9D66133A34 CAP, SS Rectifier {H.V. Transf

ELECTRICAL PARTS

® |Y25016A89

CAPACITORS

C1 23C65282A41
c2 23C65282A41
c3 21S180D10
c4 23C65282A41
c5 21S180E78
Cc6 23510255A78
Cc7 21S180E78
cs 215180853
clo 8510191867
Cl1i 8510191A54
Ccl2 215180010
c13 21 R132503
cls 215180C41
Ccle 23510229A07
c17 8510191890
cls 8510298A73
c19 8510299A74
C20 8510191898
c21 2151808561
c22 8510191898
c23 215180C52
c24 23D65282A40
C25 215180851
c26 8810212853
c27 8510212A11
czs8 8S10571A06
c29 8810212033
C30 8510191A32
c31 215180887
C32 215180034
c33 8510212A69
c34 8S10191A32
c35 8510191898
Cc36 23510255A60
c37 8510212A20
C38 8810212A20
c39 8810191867
c40 8510212A10
ca1 8510064A06
c42 215180A71
c43 23C65807A47
ca4 21S180E60
C45 21S10330A05
ca7 23510255A11
c48 23510255A30

MODEL XM500-11 -

MONITOR PANEL: ‘'V28A";

complete KT346KM

50 mf 50V Lytic

50 mf 50V Lytic

220 pf 20% 100V XSF (Use
21 R 132503)

50 mf 50V Lytic

270 pf 10% 500V X5F

470 mf 16V Lytic

270 pf 10% 500V XS&F

470 pf 10% 500V X5F

.22 mf 10% 250V polyester
.0068 mf 10% 160V polyester
220 pf 20% 100V XBF (Use
21R132503)

220 pf 10% 100V X5F

.0027 mf 10% 500V Z5BF (Use
21K121699)

1.0 mf +40~-20% 15V Lytic (Use
23C43280A17)

.033 mf 10% 160V polyester
.0l mf 10% 100V poly carb
.0082 mf 10% 160V poly carb
.01 mf 10% 250V polyester
.00t mf 10% 500V X&F

.0l mf 10% 160V polyester
18 pf 5% 500V NPO

150 mf 1QV Lytic

001 mf 10% 500v XG&F

.47 mf 10% 630V mtlz poly
1.0 mf 10% 630V mtlz poly
.0l mf 5% 1200V poly prop foil
56 mf 10% 250V mtlz poly
.047 mf 10% 250V polyester
220 pf 10% 500V X5BF

005 mf 20% 1KV 25F (Use
215180D31)

.47 mf 10% 100V mtiz poly
047 mf 10% 160V polyester
.01 mf 10% 250V polyester
100 mf 63V Lytic

2.2 mf 10% 100V mtiz poly
2.2 mf 10% 100V mtiz poly
.22 mf 10% 250V polyester
1.0 mf 10% 100V mtiz poly (Use
8S10191A46)

.01 mf 10% 600V Mylar

470 pf 10% 500v X5F

400 mf/125V; 600 mf/100V;
200 mf/50V; 20 mf/200V Lytic
01 mf +80-20% 50V Z5V
L0015 mf 20% 1.4KV 25U
2000 mf 35V Lytic

1500 mf 30V Lytic

c49 2351025656A31 470 mf 40V Lytic

C50 23D65282A41 50 mf 50V Lytic

C51 [ 8510191C49 .33 mf 10% 100V polyestar

Cc52 8510191C49 .33 mf 10% 100V polyester

DIODES & RECTIFIERS

D1 485134921 DIODE, silicon: DID; damper

02 488134978 DIODE, silicon: D1K; pulse limiter

D3 48D67120A11 DIODE, low power

D4 485137114 RECTIFIER, H.V.: silicon; D2Y

D5 485191A05 RECTIFIER, silicon: 91A056 (Use
485191 AO07}

D6 485137266 DIODE, silicon: zener; D4H

D7 488134917 DIODE, dual: D1C; AFC

D8 48D67120A11 DIODE, low power

D9 485191A05 RECTIFIER, silicon: 81A05 (Use
485191A07)

D10 48S191A05 RECTIFIER, silicon: 91AQ05 (Use
488191 A07)

011 485191A05 RECTIFIER, silicon: 91A05 (Use
485191 AQ7)

D12 48S191A06 RECTIFIER, silicon: 91AQ5 (Use
485191A07)

D13 48D67120A11 DIODE, low power

D15 485191A05 RECTIFIER, silicon: 91A05 (Use
48S191A07)

D16 485191A06 RECTIFIER, silicon: 91A085 (Use
48S191A07)

D17 48S191A05 RECTIFIER, silicon: 91AQ05 (Use
485191A07)

D18 48S191A05 RECTIFIER. silicon: 91A08 (Use
48S191A07)

D19 48D67120A11 DIODE, low power

FUSES

F1 655138725 FUSE: .6A-125V

F2 653138725 FUSE: ,6A-125V

INTEGRATED CIRCUITS

1C1 . 51510707A0I INTEGRATED CIRCUIT: T2Z

CHASSIS C19VP102

COILS & CHOKES

L1 24D68822A08
L2 24068801 A67
L3 24D69163A18
L4 24Vv25000A74
L5 24D68523A 15
TRANSISTORS

Q1 485137171

Q2 488137127

HORIZ SET
COMPENSATING: 2000
HORIZ LINEARITY
HORIZ WIDTH: incls C42 & R68
DEFLECTION YOKE

uh

1ST VIDEO: A6H
2ND VIDEO: P2S

MODEL 'X1500-11 “CHASSIS  CTYVP 102 CONT'D O NEXT PAGE




MODEL XM500-11-CHASSIS 19VP102 (CONT.)

7EF.NO.| PART NUMBER DESCRIPTION REF.NO.] PART NUMBER | DESCRIPTION
I T
Q3 488134919 VIDEO OUTPUT: A1M R58 65129793 82K 5% %W
Q4 485137317 VIDEO DRIVER: A8H R60 65122445 1800 10% "W
Qs 485137115 SYNC SEPARATOR: A5BU R61 6S10053F29 820 10% 1W
Qe 485137172 HORIZ OSCILLATOR: AB8J R62 63127005 5600 10% %W
Q7 488137127 HORIZ PULSE SHAPER: P28% R63 65121301 1000 10% %W
Qs 488137093 HORIZ DRIVER: ASBF R64 6S10053F17 10 10% W
Q9 485134995 HORIZ OUTPUT: AB62 R66 65129064 4700 10% 1W
Q10 488137173 VERT OSCILLATOR (1): P2W R67 65122848 18K 10% %W
Qll 488137171 VERT OSCILLATOR (2): ABH Ré&8 65124797 150 10% %W
Q12 485137115 VERT DRIVER: A5U R69 175647132 1200 10% 3w ww (Use 175136197}
Q13 485134900 VERT OUTPUT: A1C R71 65119926 2700 10% %W
Q14 485134952 REGULATOR DRIVER: A2J R72 65124551 15K 10% %W
Q15 486137315 REFERENCE AMP: AS8G R73 65129875 2200 10% %W
Q16 488137368 REGULATOR: ABJ R75 68121301 1000 10% %W
Q17 485137172 AUDIO DRIVER: A6J R76 65 124506 3300 10% MW
Q18 488137168 AUDIO OUTPUT: P2V R77 65129221 100 10% %W
R78 65127005 5600 10% %W
R79 175135589 150 10% 1OW ww
CONTROLS R81 6C66263A08 VARISTOR (Use 6566263A16)
R86 65124797 150 10% %W
R5 18D68222A34 CONTRAST: 250 ohms R87 176135977 14 10% 5W WW
RIO 18D066401A54 VIDEO BIAS: 4K R88 65121301 1000 10% %W
R17 18067858A12 FOCUS: 2 meg R89 Part of CRT Socket
R21 +18D68222A35 BRIGHTNESS: 200K
R34 18D68222A37 HORIZ HOLD: 25K
R59 18D66401A54 VERT LINEARITY: 4K SWITCHES
R65 17D65820A38 VERT SIZE: 15 ohms .
R74 17066820A37 REGULATOR ADJUST: 2K sw1 40510624A01 SWITCH, slide: DP DT (115V-230V)
R82 18D68222A36 VERT HOLD: 3K
R85 18D68222A34  VOLUME: 250 ohms TRANSFORMERS
RESISTORS T 25D67440A03 HORIZ DRIVER
' T2 ° 24069791817 H. V. TRANSFORMER: complete
R1 65127513 1500 10% %W T3 25D65840A22 VERT OUTPUT (Use 25D65840B23)
R2 65125568 22K 10 %W T4 25068 164A27  POWER
R3 65127541 56K 10% %W
R4 65127633 470 10% YW MISCELLANEOUS ELECTRICAL PARTS
R 6 65128955 1500 10% 1W
R7 65121847 4700 10% %W
R8 65122445 1800 10% %W Vi 20WP4 CRT (Er. 4 M
R9 65119926 2700 10% %W 50D68384A02 :
RI1 65128226 120 10% %W
R12 65127633 470 10% “W MECHANICAL PARTS
R13 *17510731A01 3900 5% 5w ww
1,
§}§ 22}5{2}2 g% %8‘3); y/:‘yvv .9D66133A34 CAP, SS Rectifier (H.V. Transf
R18 Part of CRT Socket Assembly pri/sec lead) .
RI9 Part of CRT Socket Assembly 42B25158A01 CLAMP, metal: defl yoke mtg
R20 - - Part of CRT Socket Assembly 42D65864A54 CONNECTOR, 2nd anode
R22 65129296 270K 10% WKW 31 D70080B04  CONNECTOR. PC panel: 9
ontact; on chassis
R23 6519053C67 37 ey W P 15810183A22  CONNECTOR, plug: 10
R25 65121300 27K 10% %W Contact; less confects (power)
R26 68127541 56K 10% %W 39510184A52 CONTACT, plug: for power
R27 68121301 1000 10% %W connector 15510183A22
R28 65125531 180K 10% YW 15510630A01 COVER, nylon: slide switch;
o Swi
Egg 25?]?22?5321 l?gKlj(-)g/fyﬂ/;vW 586991 1A01 GROMMET, plastic: PC panel
65125534 10% ¥ mtg
2212 65124506 ;3?(?0‘(10% O‘AW 26C66745A05 HEAT SINK: Q3 _
R33 6510053C63 6800 5% %W 14A562353 INSULATOR, mica; transistor
R35 65127541 56K 10% %W f@gge{ag&iﬁ)& Q16
E3376 gg%%?géi i%%olgoguo/yz‘va 14C68842A04 INSULATOR, molded rubber: SS
%A rect cap/H. V. transf
Sgg 22%3321’833 gzoofoi%yz’vw . 14510550A02 INSULATOR. transistor cover:
: Q16
R40 54 1000 10% 1W . .
R41 05127099 220 10% %W 257051 mg 3/8-32; ctrl
R42 65127513 1500 10% %W ) . )
R43 17510130807 1500 10% 3W fxd mtl film 5510281  A03 ﬁfv\'f.T{rsrz's"fempt;" nylon;
0
Sig g;?;g:i?AOA 1.570i01/00;w1v\(‘vw 47C66082A04 E4OD adjustment: width coil;
R46 65127634 33K 10% 1W 35136050 SCREW, tpg: 6-20 X % clu
R47 65129417 1.5 meg 10% %W pan hd: G901, Q16 & IC mtg
R48 6510053D21 4.7 meg 10% %W ®  9D7555827 SOCKET, CRT: incls leads
R49 65124797 150 10% %W & resistors
1,
Egg 2212223245 333%% il?%Ay\lsz 9510548A02 SOCKET, fuse: dual; F1 &
F2
Res  celaiers % 0% 9C63825A01  SOCKET.Ic & transistor: Q9
2575 gg}?ggggss ggoKo i:ﬁ/".ﬁw 41 D65987A01 SPRING, special: CRT aquadag

grnd

ELECTRICAL PARTS

1Y25016A96
CAPACITORS
cl 23C65282A41
C2 23C65282A41
c3 215180D10
c4 23C65282A41

MODEL XM700-10-CHASSIS 23VP102

MONITOR PANEL: ““V30A";
complete KT361LM

50 mf 50V Lytic

50 mf 50V Lytic

220 pf 20% 100V X5F (Use
21R132503)

50 mf 50V Lytic

c5 21S180€E47
c6 235 10255A78
c7 215180C01
cs 215180885
c10 8510191B67
c11 8S10191A54
c12 215180010
Cc13 215180851
cls 215180C41
cle 23510229A07

180 pf 10% 500V N150

470 mf 16V Lytic

680 pf 10% 500V X5F

560 pf 10% 500V XBF

.22 mf 10% 250V polyester
0068 mf 10% 160V polyester
220 pf 20% 100V X5F

(Use 21R132503)

,001 mf 10% 500V XS&F

.0027 mf 10% 500V Z5F (Use
21K 121699)

1.0 mf +40~20% 15V Lytic (Use
23C43280A17)

MODEL XM700-10- cHAssis 23VP102 CONT'D ON NEXT PAGE




MODEL XM700-10-CHASSIS 23VP102 (CONT.)

REF.NO. |  PART NUMBER. | DESCRIPTION REF. NO. | PART NUMBER | DESCRIPTION
” [ [
cl7 8510191890 ' 033 mf 10% 160V polyester Q13 485134900 VERT OUTPUT: A1C
clis 8510299A73 01 mf 10% 100V poly carb Q14 485134952 REGULATOR DRIVER: A2J
cl9 8S10299A74 .0082 mf 10% 160V poly carb Q15 485137315 REFERENCE AMP: ABG
c20 8510191698 .01 mf 10% 250V polyester Q16 485137368 REGULATOR: ABW
c21 218180851 .00tmf 10% 500V X5F Q17 488137172 AUDIO DRIVER: A6J
c22 8510191898 .01 mf 10% 160V polyester Q18 488137168 AUDIO OUTPUT: P2V
c24 23D65282A40 150 mf 10V Lvtic
C25 215180851 .00t mf 10% 5bOV X5F
C26 8510212853 .47 mf 10% 630V mtlz nnly CONTROLS
c27 8S510212A11 1.0 mf 10% 630V mtlz poly .
Cie  BSIOGIADE  01mi'sk Lsuny po fro fon G5 l8pszaase  courmast s onms
c29 8510212033 .56 mf 10% 250V mtiz poly R17 18D67858A 12 FOCUS: 2 me9
c30 8510191A32 .047 mf 10% 250V polyester : ;
c31 218180887 220 P R21 18D68222A35 BRIGHTNESS: 200K
pf 10% 500V X5F R34 18D68222A37 HORIZ HOLD: 25K
c32 215180034 f?&gg 22%)1 KV Z5F (Use R59 18066401 A54  VERT LINEARITY: 4K
D31 :
R65 17D65820A38 VERT SIZE: 15 ohms
c33 8510212A69 47 mf 10% 100V mtiz poly )
c34 8S10191A32 047 mf 10% 160V polyester ':Z;' :;ggggggz% RECULATOR ~ADIUST: 2K
e 8510191898 01 mf 10% 250V polyester R85 18D68222A34  VOLUME: 250 ohms
C36 23S10255A60 100 mf 63V Lytic :
c37 8510212A20 2.2 mf 10% 100V mtiz poly
C38 8310212A20 2.2 mf 10% 100V mtiz poly RESISTORS
c39 8810191867 .22 mf 10% 250V polyester
Cc40 8510212A10 1.0 mf 10% 100V mtiz poly (Use R1 65127633 470 10% %W
8S10191A46) R2 68125568 22K 10 AW
[of Y] 8510064A06 .01 mf 10% 600V Mylar R3 68127541 56K 10% %W
c42 21S5180A71 470 pf 10% 500V X5F R4 65127633 470 10% %W
c43 23C65807A47 400 mf/125V; 600 mf/100V; R6 65128955 1500 10% 1wW
200 mf/50V; 20 mf/200V Lytic R7 65121847 4700 10% %W
ca4 215180E60 Q1 mf +80-20% 50V 25V R 8 65122445 1800 10% %W
ca5 21510330A05 .0015 mf 20% 1.4KV Z5U R9 65119926 2700 10% %W
c47 23510255A11 2000 mf 35V Lytic R11 65128226 120 10% %W
c4s8 23S10265A30 1500 mf 30V Lytic R12 65127633 470 10% ¥%W
c49 23510265A31 470 mf 40V Lytic R13 17510731A02 7500 5% 5W ww
Cc50 23D65282A41 50 mf 50V Lytic R14 65124797 150 10% %W
c51 8510191C49 .33 mf 10% 100V polyester R15 66131412 56 10% W
C52 8510191C49 .33 mf 10% 100V polyester R18 R Part of CRT Socket Assembly
R19 Part of CRT Socket Assembly
DIODES & RECTIFIERS R20 65129296 D o et Assembly
D1 485134921 DIODE, silicon: D1D; damper ;;2 gg}g?g%gm §73anzog 11/’0‘% VA
D2 485134978 DIODE, silicon: D1K; pulse limiter R25 65121300 27K 10% HW 2
D3 48D67120A11 DIODE. , low ,nowar R26 65127541 S6K 10% MW
D4 485137114 RECTIFIER, H.V.: silicon; D2Y R27 65129875 2200 10% %W
D5 485191A05 RECTIFIER, silicon: 91AQ5 (Use R28 65125531 180K 10% %W
485191A07) R29 65125531 180K 10% %W
D6 488137266 DIODE, silicon: zener; D4H R30 65125892 47K 10% %W
D7 485134917 DIODE; dual: D1C: AFC R31 65125534 100K 10% %W
D8 48D67120A11 DIODE. , low nowar R32 6S 124506 3300 10% YW
D9 48S191A05 RECTIFIER, silicon: 91A05 (Use R33 6510053C53 6800 5% %W
485191A07) R35 65127541 56K 10% %W
D10 485191A05 RECTIFIER. silicon: 91TAQ5 (Use R36 65135645 390 10% YW
485191A07) R37 68121301 1000 10% %W
D11 485191A05 RECTIFIER, silicon: 91AQ05 (Use R38 6510053C33 1000 5% %W
488191A07) R39 68127516 82 10% %W
D12 48S191A05 RECTIFIER, silicon: 91A05 (Use R40 65127647 1000 10% 1W
485191A07) R41 68127099 220 10% %W
D13 48D67120A 11 DIODE, low power R42 68127513 1500 10% %W
D15 485191A05 RECTIFIER, silicon: 91A05 (Use R43 17510130807 1500 10% 3W fxd mtl film
485191A07) R44 17S10159A04 4.7 10% 2w ww
D16 485191A05 RECTIFIER, silicon: 91A05 (Use R45 65120141 150K 10% 1W
485191A07) R46 65127634 33K 10% W
D17 485191A05 4RaESC1T5';'£0Rﬂ.Si“C°”1 91A05 (Use R47 68128229 680K 10% %W
o assistavs  REUIER sucon 91A05 W | pan g1 L7 mes il AW
85191A07 K
D19 48D67120A11 DIODE, low power Egg 2212223545 3288 ié%by’y‘:vw
R53 65129874 68 10% %W
FUSES R54 65131972 39 10% %W
R55 6S10053C65 22K 5% “BW
iF1 655138725 FUSE: ,6A-125V R57 65119930 6800 10% %W
F2 655138725 FUSE: 6A-125V R58 65129793 82K 5% %W
R60 6S129875 2200 10% %W
R61 6510053F 29 820 10% 1W
INTEGRATED CIRCUITS Aoy £2119930 S500 10% W
e 51510707A01, INTEGRATED CIRCUIT: T22 Egg gg}g(‘)gg;” igogoé]oﬁ’v\;/zw
R66 65129064 4700 10% 1W
ICOILS & CHOKES R67 65122848 18K 10% %W
R68 65124797 150 10% %W
L1 24D68822A08 HORIZ SET R69 175647132 1200 10% 3w ww (Use
L2 24068801 A67 COMPENSATING: 2000 mh 178136197)
L3 24D69163A18 HORIZ LINEARITY R71 65119926 2700 10% %W
L4 24V25000A74 HORIZ WIDTH: incls C42 & R68 R72 65124551 15K 10% %W
L5 24D68523A 15 DEFLECTION YOKE R73 68129875 2200 10% %W
R75 65121301 1000 10% %W
"TRANSISTORS R76 65124506 3300 10% %W
R77 68129221 100 10% %W
131 485137171 1ST VIDEO: A6H R78 65127005 5600 10% W
(22 485137127 2ND VIDEO: P28 a R79 178135589 150 10% T10W ww
Q3 485134919 VIDEO OUTPUT: A1M 'RB1 6C66263A08 VARISTOR (Use 6C66263A16)
Q4 485137317 VIDEO DRIVER: A8H R86 65124797 150 10% %W
Q5 488137115 SYNC SEPARATOR: ABU R87 178136977 14 10%05\/\: ww
Q6 488137172 HORIZ OSCILLATOR: ABJ R88 65121301 1000 10% *awW
«Q7 485137127 HORIZ PULSE SHAPER: P2§ R89 Part of CRT Socket
Q8 485137093 , HORIZ DRIVER: A5F
Q9 485134995 HORIZ OUTPUT: A6Z SWITCHES
Q10 488137173 VERT OSCILLATOR (1): P2W
QI 485137171 VERT OSCILLATOR (2): A6H SWi1 40S 10624A01 SWITCH, slide: DP DT (115V-230V)
Q12 485137115 VERT DRIVER: A5U
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MODEL XM700-10-CHASSIS 23VP102 (CONT.)

IEF.NO.]  PART NUMBER DESCRIPTION | REF.NO.]  PART NUMBER | DESCRIPTION
i | i
TRANSFORMERS 5869911AO0I GROMMET, plastic: PC panel
mtg
T1 25D67440A03 HORIZ DRIVER 26C66745A05 HEAT SINK: Q3
T2 ® 24069791BI7 H. V. TRANSFORMER: complete 14A562353 INSULATOR, mica; transistor
T3 25065840422 VERT OUTPUT (Use socket: Q9, Q13, & Q16
25D65840823) (Use 14A543810)
T4 25D68164A27 POWER 14C68842A04 INSULATOR, molded rubber: SS
rect cap/U. V. transf
MISCELLANEOUS ELECTRICAL PARTS 14S10550A02 ‘|:N156ULATOR, transistor cover:
V1 23JEP4 ) CRT ) 257051 rr\'l‘tégT hex: 3/8-32; ctrl
50D68384A0 SPEAKER: 4" PM 5510281 A03 RIVET, drive pin: nylon:
H. V. transf mtg
MECHANICAL PARTS 47C66082A04 ROD, adjustment: width coil;
L4
) 9D66133A34 CAP, SS Rectifier (H.V, Transf 25136050 SCREW, tpg: 6:20 x % clu
pri/sec lead) an hd: Q9. Q13, Q16 & IC mt
42825158A01 CLAMP, metal: defl yoke mtg 9D67555827 gocm;r CRT: incls leads ’
42V25009A31 CONNECTOR, 2nd anode complete & resistors
31 70080804 CONNECTOR, PC panel: 9 9S10548A02 SOCKET, fuse: dual; F¥ &
. Contact;, on chassis €2
P1 15810183A22 CONNECTOR, plua:10 9C63825A01 SOCKET, IC & transistor: Q8,
Contact; less contacts (power) 295 616 & 101
39810184A52  CONTACT, plug: for power 41D66987A01  SPRI al:
connector 15810183A22 ngEING' special: CRT aquadag
15510630A01 COVER, nylon: slide switch;

swW1

*DENOTES PARTS APPEARING

IN ANY LIST FOR FIRST TIME
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TELEDYNE PACKARD BELL COLOR TELEVI SI ON

CHASSI S 98C38, 98C42, 98ch4

Def | ection Mdule DFM1

Q302
Q303
Q304
Q305
Q306
9307
0308
Q309
Q310
Q311
Q312

Power Supply

Q602
Q604

Audi o Modul e

IC501
Q502
Q503
Q504

Horiz. Gsc.
Horiz. Predriver
Horiz. Driver
Sync. Splitter
Vert. Switch
Vert. Predriver
Vert. Driver
Power

Power

Horiz. Qutput
Sync.

Modul e RPM1
Transi st or
Transi st or

AUM1

Removed from circuit
Audio Driver
Audi o CQut put
Audi 0 Qut put

Video Mbdul e viMi

Q701
Q702
Q703
Qrokh
Q705
Q706
Q707
Q708

2nd Vi deo

3rd Video

4th Video

5th Video

Vertical Blanker
Video Qutput (RED)
Video CQutput
Video Qutput (Blue)

G een)

995034
998077-1
995102-1
995070-1
995060-1
995061~1
99S101-1
995099-1
995100-1
995079-1
99503

995103-1
99S083-1

993036
99S070-1
995033
995084-1
993034
995063-1
995063-1
995063-1

M331
MPS6517
MPSUQY
MPSAQ6
2554401
2N5961
2Nu924
2N6107
2N5496
Refer t o Tel edyne
MB21

MSD6102

RCA410 or DELCO 7934987

2N549Y

MPSAQS
MPSUO1
MPSU51

M331

MPSAQ6

MPC033

2N2927

M321

MPSU O or RCA2N6176
MPSU10

MPSU10




—

HEAD COFFI CE

Tel edyne Packard Bel |
12333 W Qynpic Blvd.

Los Angeles, Calif. 90064

TELEDYNE SERVICE COMPANY  SERVICE CENTERS

Alhambra. ....... 2221 W. ValleyBlvd.............. .C A. 91803
Anaheim........ .626 N. Brookhurst............... .CA. 92801
Atlanta.......... 3381-A Lawrenceville Hwy........ .GA. 30084
Baltimore. ...... 6826 Easter? Ave................. MD. 21224
Belmont......... .1148 El Cawuno Real............. .CA. 94602
Birmingham ... .. LRSSt AL 35209
Burbank........ .2406 W Olive Ave............... .CA. 91506
Camarillo........ 1760 Ventura Bivd............... .CA. 93010
Chicago.......... 4435 N. Harlem Ave............. L. 60656
So. Chicago. ... .. 1050 E IGan St., So Holland ... .. IL. 60473
Costa Mesa. ... 7 Cabrillo St .CA. 92627
Dallas........... 8383 Stemmons Freeway ......... TX. 75247
Denver. ......... 454 S, federal Bivd.............. .CO. 80218
Drexe! Hill ...... L5060 State Rd................... LPA. 19026
ft. Lauderdale ... .2000 N. federal Hwy............. JFL. 33305
ft. Worth....... , 80 1W. Magnolia, ............... “TX. 76104
Granada Hills . .+ 17021 Chatsworth Stoiiiis .CA. 91344
Hollywood. ...... 600 N. La Brea Ave.............. .CA. 30036
Honolulu........ O10 AU St (M1 96819
Houston, ........ 6400 S.W. Freeway.............. TX. 77036
Indianapolis ..... .2837 Lafayette Rd................ IN. 46222
KansasCity..... .7805 Troost. ................e. MO, 64131
LongBeach. .... 3110 E. Willow ........cevvenen. .CA. 90806
Los Angeles..... 6833E. ACCOSE................. .CA. 90040
Louisville. ... .. 5057 Poplar LevelRd............. KY. 40219
N. Miami....... 2608 NE. 7th Ave,, ........... ..FL. 33161
S. Miami....... L9531 SW 160th St ..FL. 33157
Milwaukee........ 2620 W. Whitaker Awe............ Wi, 53221
Minneapolis. ... .670W. 92nd St............etnnt. .MN. 55420
Moorestown....... 204 W.Route 38.. ............. ..NJ. 08057
New York ....... .32-75 Steinway St., L. 1. City ...."'NY.11103
Norfolk. ......... 6622 E. Vuflma Beach Bivd, ...\ VA, 23502
Oakland. .. ..... ,365 footh|l BVd ..o .CA. 94601
Philadelphia .. ... Phllmont Ave, ......... .PA, 19116
Phoenix. . . .2816 AN 6th St .. ... AZ 85006
Portland,. ... 1605 N.W. Everett.. ... .0R. 97209
Riverside. .. .....3640 RubidouBivd ........ ...... CA. 92509
Rochester ....... 3259 Winton Rd. So. .. ... .NY. 14623
Sacramento..... 2314 “K' St........... ,CA. 95814
San Antonio.... .12} 3BasseRd........... .. TX 78212
SanDiego ...... .2843 Clairmont Mesa Blv . .CA. 92111
San Francisco. .. .625 Potrero .................... .CAR94110
San Leandro.... .853 Frement ..................... CA. 94577

Santa Clara. ..... 2415 De La CruzBlvd. .......... .CA. 95050
Santa Monica. .. .160% Montana Ave ............... .CA, 90403
St. Louis........ .10208 Manchester Rd............ .M0. 63122
Sealtie......... L4415 Aurora Ave................ .WA. 98103
S. Seattle ........ 15030 Military Rd. So............ -WA. 98188
South Gate. ... 4478 Tweedy Bivd............... .CA. 90280
Syracuse....... L1966 Teall Ave...........eee .NY. 13206
Tocoma.......... 2515S. Tacoma Ave............. WA, 98402
Tampa.......... .40%0 E. Hillsborough .............. FL. 33610
Yarzana. ....... 6022 Reseda Blvd................. CA. 9135

Torrance........ .1334 PostAve................... .CA. 90501
Tucson. ........ .4226 Speedway Bivd.............. AZ. 85712
Walnut Creek . ....2033 N, Broadway ............... .CA. 94596
Westchester..... ,8711 La Tijera .................. .CA. 90045
West Covina ... ... 2692 E. Garvey Ave,. ...coovevnnnn. CA. 91790
Whittier........ .11212EWhittierBlvd............ .CA. 90606
Wichita......... 830 £ Murdock .................. KS. 67214
Wichita Falls, .... 3118 Seymour Hwy.............. TX. 76301

Yakima......... .803 Summitview ................ WA, 98902

213) 282-3195
714) 772-6930
404) 939-2581
301) 6333223
415) 593-1615
205) 871-9648
213) 8457231
805) 482-0739
312) 457-1404
12 333-6170

642-1650
214)631-1534
303)935-2455
215) 626-8300
305) 566-549]
817) 921-3019
213) 363-9535
213) 936-713/
(808) 839-4588
713) 781-3656
317) 926-5337
816) 523-0230
213) 426-2581
213) 128-1150
502) 964-3366
05 891.4701
305$ 233.7420

414) 282-2580
612 881 8615

212 932 6010
804) 497-1021
415) 535-1100
215) 677-6664
602264-5241

503)222-9716
14) 6866481

714) 279-7161
415) 285-5575
415) 352-3910
408) 241-1636
213) 451-9892
314) 965-2200
206) 633-0789
206) 244-6900
213) 566-2184
315) 437-6582
206) 272-2175
813) 621-2431
213)345-9587
913) 320-2575
(602) 327-3455
415) 931-0260
213) 610-4024
713) 332-1126
213) §92-0671
316) 265-0781
817) 123-1115
(508) 453-0042




- “7
S CE ez — TR-67 7 AL
MOTOROLA MODEL XM 500-11 & XM 700- 10

Circuit Mot orol a SPD (2n)

Desi gnat i on Device  MDP Part Number Application Repl acement Part Equival ent
Q1 T 482137171 1st Video: A6H 2nbLoo
Q-2 T 488137127 2nd Vi deo: P2s 2NLL403
Q-3 T 485134919 Video Qutput: AIM 2N3500
Q-k T 485137317 Video Driver: A8H 2nkkoo
Q-5 T 488137172 Sync Separator: A6J 2NLL400
Q-6 T 485137317 Horiz. Cscillator: A5U 284400
Q-7 T 488137127 Horiz. Pul se Shaper: p2s 2NkLo3
Q-8 T 488137093 Horiz. Driver: ASF ~ 2N3500
Q-9 T 488137203 Horiz. Qutput: A6Z MJ3030 2N5157 2 <3§%;ZZE>
Q-10 T 485137173 Vert. Oscillator (1): PaW 2NL4L03
Q11 T 485137171 Vert. GOscillator (2): A6H 2NL400
Q12 T 485137115 Vert. Driver: AS5U 2NLL00
Q13 T 485134900 Vert. Qutput: AlC MJ3029 / 2N5151
Q14 T 485134952 Regul ator Driver: A2J oN4Lo0
%15 T 485137315 Reference Anp: A8G # 2nhho

16 T 4835137368 Regul ator: A8w
817 T 483137172 Audio Driver: A6J 2Nkkhoo

18 T 485134988 Audio Qutput: P2V 2Nk030
| Cl IC 51510707A01 5 V. Regulator: T2Z
D D L8s13k Silicon:  D1D; Danper 1NLOOT*
D-2 D 4851349 Silicon:  DIK; Pulse Limter 3. INLOOT7*
D3 D L48p67120A11 Low Power 2- 1NkOO5
D4 D 485137114 HV.; Sel D3s VARO
D5 R 488191405 Silicon: 91A05 14005,
D-6& a D 48D67130A11 Low Power (w8
D7 D 48s134917 Dual ; DI1C; Detector MSD6102 6= 1N91Y*x
D9, 10 D 488191405 Low Vol tage Supply onLL0o
11, & 12 b tnison )

*Mtorola Only
*¥*2 Required

Motorola Display Products
Export and Parts

455 E.

Caro

Attention

(312)

North Avenue
Stream 1L 60187

Parts Dept
690-1400




Devi ce No.

Q201
A202

Q203
Qo1
oloz
QLo3
ohok
Q405

8703
QLo6
Q70L

CR207
CRLO1-CR4O2
CR701-CR705
CR101
CR201
CR202
CR203~CR206

ZENITH CHASSI S 19EB12

Zenith PIN Cross Reference VEP No

121-713 NJ225 713

121- 821 DTSO713 Or 2SC100k4 T40A
or or ZSC6L42A

121-758 A702

121-985 28cbh3A N/A

121- 699 2~4248 717

121-671 2N3569 735

121-L46 MPs6516 717

121-895 SPS907 Oor EL438 N/A

121-975 121-888 or EL403 N/A
or

121-982 121- 888 N/A

121-868 DLON3 N/A

121-888 SPS2104 or X32¢5198 N/A

or TEH0147
103- 248 Information not available
at this time.

103-142-01 W1l be supplied

103- 23 as soon as

103-193 possi bl e.

103-239- 02

212-76

For further information or to purchase parts directly from

the factory, please contact:

Zenith Radio Corp
Export and Parts

1900 N. Austin Avenue
Chicago, ILL 60639

Attention: Ms. Vigi
(312) 745-4993




ZENITH DI STRI BUTORS
Quick Reference Tel ephone |ndex

Tel ephone  Number

518-465-2351 Al bany . . . Henzel - Powers, Inc.
505-243-7863 Albuc*uerque(El Paso Branch)Albert Mat hi as & Co.,Inc.
806- 376-4722 Am ri : . . . Amrillo Hardware Co.
MOM-631-0730 Atlanta . . . . . . . . . .Gaybar Electric, Inc.
301-644-2900 Baltinore . .~ .The Jos. M Zanviski Co.
319-359~1301 Bettendorf(Des Moi nes Br anch) A. A. Schnei der hahn Co.
406-248- 7771 Billings . . . . . . Mdland I npl enent Co.,Inc.
205- 252- 3182 Bi rm ngham . . . . Hart-Geet, Inc.

716- 633- 8305 Buffal o (Cheektovvaga) .. Joseph Strauss Co., Inc.
802- 864- 6835 Burlington . . . . . . . . Vernont Hardware Co., Inc.
617-547-8000 Canbr| g? .« « . . . *Northeastern Distributors.Inc.
717-761~0241 Camp HITI . . . . . . .Peirce-Phelps, Inc.
304-342-1171 Charleston, WVa. . ... .Eskew, Snith & Cannon

704- 344- 8621 Charlotts . . . . . . . . L.Allison-Erwin Conpany
615- 266- 4805 Chattanooga . . . . . . . .MWorter-\Waver & Co.
312-379-9400 Chi cago ?Northl ake) ... .Zenith Radio Dist. Corp.
716- 633- 8305 Cheektowaga(Buffalo) - .Jose;kh Strauss Co.

513-853- 6000 Cncinnati . . . . The Knodel -Tygrett Co.
216-243-9900 Ceveland . . . . .Graybar Electric Co.,In
803-256~T426 Col unbi a, s.c. (Charlotte) .A111son-Erwin Conpany
614-261-0331 Col unbus . . The Tracy-Vells npany
213-724-2400 Conmer ce (Los Angeles) . Sues, Young & Brown, Inc.
201-272~2800 Cranford . . . . . Zenith Radio Corp. of N.J.
214-691-5555 Dallas . . . . . . .. . . The Stewart Conpany
513~224~9623 Dayton . . . . . . . . . . V.J. MeGranahan, | nc.
303-355=-2345 Denver . . . . . . . . . . McCollum-Law Corp.

515- 244- 3157 Des Mines . . . . . . . . AA Schneiderhahn Co.
313-869-7900 Detroit . . . . . . . . . .Radio Dist. Co.
915-533-1686 El. Pasn . . . . .Albert Mat hi as & Co.,In
701-293-1811 Fargo(Minneapolls Branch) “Reinhard Brothers, Co.
501-782-8944 Ft. Smith . . . . .. .. .Taylor Distributing Co.,Inc.
219—42%«4361 Ft. Wayne . . . . .. .. .Wayne Hardware Co., Inc.
209-268-8544 Fresno . . . . . . . .. B.J. pDeJarnatt Wol esal e Co.
616- 241- 6581 G and Raplds . v . . ... J.A Wite Dst. Co.
414-499-3171 Geen Bay . . .. Morel ey-Mirphy Co.
203-527-7107 Hartford(North Haven Br. ). The Pl ymouth Elee. Co.
314-731-4680 Hazel wood( St . Loui s) . . . . Hollander & Co., Inc.
808-524-5533 Honolulu . . . . . . . . . VHY Home &_Industrial Pr od.
713-675- 6521 Houston . . . . . . . . . L.Automatic Dist. Corp.
317-898-0670 Indianapolis . . . . . . . Rodefeld Co., Inc.

601- 362- 5464 Jackson . . . . . . . . . .McKee & McRae, Inc.
904~356-4812 Jacksonville . . . . . . . Cain & Bultman, Inc.

814- 266- 8713 Johnstown . . . . . . . . .Canbria Equi pment Co.
615-523-1157 Knoxvilla . . .Graybar Electric Co ,Inc.
304-453-3555 Kenova (Williamson Br.) . Persi nger Supzp Co., Inc
301-322-2000 Landover . . . . . The Jos. moi ski .
913-888-4800 Lenexa &Kansas C|ty . .. Zenith Dist.Corp.of Kansas
501-376-2457 Little Rock . . . . .Gaybar Elec. Co.




213-724- 2400
502-634-4701
901-362-1500
305-625- 0461
Bi14-453-7200
612-927-9781
205-479-1471
615-242- 2655
504-821-4110
212-245- 1400
203- 28803821
312-379-9400
405- 236- 4351
402- 558- 8200
215-477-9000
602-275-7801
412-681- 5500
207-775-5661
503-226- 4044
401- 331-8320
919-828~9100
317-966-1571
804-285-9066
716-454-5100
916-929-6790
517-752-7191
314-731- 4680
703-387-~0406
801-487-0701
512-227-2491
714-235-6511
415-621-8545
206- 682- 8282
318-423-0533
509-534-0611
417-862- 4475
219-388-1458
315-~-474-1251
813-229-6571
812-232- 0461
419-241-8271

301-322-2000
316-263-2271
304-235- 1400

902-667~3307
403-253-7171
403-455-7171
514-342-0210
416-255-2324
604-879-4631

204-783-7011

Los Angeles(Commerce) . . .
Louisville . ..
Menphi s

Mam . .

M | waukee

M nneapol i s

Mbile . .

Nashville .

New Ol eans .

New York City

North Haven . .

Nort hl ake (Chigaco)

&l ahoma Clty .

Omaha

Phlladelphla

Phoeni x . .
Pittsburgh . . .
Portland, Mine
Portland, O egon
Provi dence
Ral ei gh

Ri chmond, Ind. (Indianapolis)Rodefeld Co.

Ri chnond,
Rochest er
Sacrament o .
Saginaw . . . . . . . .
St. Louis (Hazel wood)

Sal em (WIliamson Branch).
Salt Lake City
San Antonio
San Diego . .
San Francisco
Seattle
Shreveport
Spokane . .
Springfield . .
South Bend(Ft. Vﬁyne Br . )
Syracuse :

Tampa . . :

Terre Haute

Tol edo
Youngst own éCIeveIand Br.).
Washington (Landover)
Wchita . Coe e
WI1liamson

Va.

CANADI AN DI STRI BUTORS

Amherst, Nova Scoti a, Canada .
Calgary, Aberta . . . :
Edmonton, Al berta

Montreal, Quebec

Toronto, Canada

Vancouver, B.C

Wnni peg, Manitoba

.Peirce-Phelps,
J.ACWIHH

.Electrical Dist. ,
.Ballou, Johnson & Nichol s Co.

. Per si nger
.Wells Di st

.Persinger Supply Co

page 2

Sues, Young & Brovvn I nc.
.Monarch EqU ui pnent
Woodson & Bozenan, Inc

Ca|m & Bultqﬁn
Mor el ey- Mur an
Reinhgéd Bﬁgghersr%% y

Inc

.Nelson Radio & Supply Co.,Inc.

McWhorter-Weaver & CO.

Ceorge H Hehleitner & Co.,Inc.
Zenith Radio Corp. of NY.
The Plymouth Electric Co.

Zenith Radio Dist. Corp.
Thurman Magbee Corp.
Truesdel | Dist. IC‘orp

nc

Equi pmrent  Co-.
i am &

Nel son & Smal

El ectrica

| nc.
| nc.

Warren Dist. Cor p.

| nc.

Elliott & Bottom Cbrp
Chapin-Qwen Conpany, |nc.
.Zenith Dist. Corp. of N
Radio Dist. Co.

HOllander & Co., Inc.

Squoy Co., Inc.

Thiele Co., Inc.

El ectric Supplles Dist. Co.
Zenith Dist. Corp. of N CA
Seattle Pacific Sales Co.

Cal .

.Tri-States Dist. Co.,Inec.
Columbia FElectric
Hol | ander Dist. Co., Inc.
Wayne Hardware Co., Inc.

. Onondaga Supply Co., Inc.
Cain & Bultman, Inc.

Wl ker Electric Co., Inc.

. MG anahan Distributing Co.

Graybar Elec. Co., Inc.
The Jos.M. Zanoi ski Co.

The S. A Long Conpany, Inc.
, I nc.

Waldale |td.

Bow Ri ver Equip.Ltd.
.Bruce Robi nson Elec.
Zenith Radi o Corp.of Can.
.Zenith Radi o Corp.of Can.
-Major Appljances Div.

of Ackl ands, Ltd.

Major Appliances Div.

of ~ Ackl ands, Ltd.




H TACH SALES CORPORATI ON OF AMERI CA

National Headquarters Office: 48-50 34th St.
Long Island City, NY. 11101
Tel . 212-361-3090

Eastern Regional O fice: 4850 34th St.
Long Island City, NY. 11101
Tel . 212-361-3090

Mid-Western Regional O fice: 1400 Morse Ave.
Elk Gove Villiage
Chicago, [IlI. 60007
Tel . 312-593- 7500

Sout h-Western Regional Ofice: 1121 Round Table Dr.
Dal l as, Texas 75247
Tel . 214-638-5820

V\estern Regional Ofice: 2550 Santa Fe Ave.
Redondo Beach, CA 90278
Tel . 213-644- 3655

H TACH SALES CORPORATI ON OF HAWAI I H TACH SALES CORPORATI ON OF PANANA
743- G Wai akami | o Rd. Edificio Vallarino

Honol ul u, Hawai i 96817 Calle 32

Tel. 808-841-0431 Aveni da Justo Arosenena

Panana City, Panana
Tel . 25-0315, 3899

M TSUBI SHI | NTERNATI ONAL  CORPORATI ON

7045 North Ridgeway Avenue
Lincl onwood, Illinois 60645

ZENITH RADI O CORPORATI ON
1900 N. Austin Ave.

Chicago, Illinois




TRANSI STORS (for
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201
202
203
251
252
401
402
403
Loj
405

502
503
551
552

601
602
603
604
605

701
702
703

901
902

201

251
252

401
402

501
551
552
553

701
702
703
704

705
706

901
902
903
904

905

0573474
0573474
2320141
2320041
2320051
2320041
0573131
2320596
2320647
2320631

2320514
2320591
2320471
2320596

2320591
2320423
2320596
2320651
0573166

0573480
2320631

0573212

2320541
2320646

0275005

0575001
2330351

0575005
0575005

2330351
0575001
0575001
0575001

0575001
0575001
2330551
2330251
2330251
2330033

2330251
2330251
2330251
2330251

2330302

Hitachi)
silicon 23C682 A
silicon 235C682 A
silicon 2SCT7L7
silicon 2SC460 B
silicon 23C856
silicon 2SCU60 B
ger mani um 2SBT7 C
silicon 28chls8 ¢/ D
silicon 2sc1213 ¢ D
silicon 2SA673B / C
ger mani um 2SA15 V
silicon 2scus8 B / C
silicon 28¢535 B/ C
silicon 23¢c4s8 ¢/ D
silicon 2s¢chs8 B/ C
ger mani um 23B77 C / D
silicon 25¢c458 C/ D
silicon 28C1061 C
ger mani um 23B337 B
silicon 2sCcls58 B
silicon 254673 B / C
ger mani um 2SBL468
germani um 2SB337 A/ B
silicon 28C1213 B/ C

Di ode- Ger mani um

Di ode- Ger mani um
Di ode-Silicon

Di ode- Ger mani um
Di ode- Ger nani um

Di ode-Si | icon

Di ode- Ger mani um
Di ode- Ger mani um
Di ode- Ger mani um

Di ode- Ger mani um
Di ode- Ger mani um
Di ode-Si | icon
Di ode-Si | icon
Di ode-Si | icon
Di ode-Silicon

Di ode-Si | icon
Di ode-Si | icon
Di ode-Si | icon
Di ode-Si | icon

Di ode- Zener

1N60

1N34A
152076

1N60
1N60

132076
IN34A
IN34A
IN34A

IN34A
IN3UA
V0gcC
VO6C
VO6C
HS20/1

V06C
V06C
V06C
V06C

AW01-07

e Mk ESSR O ENER  EE™




TRANS| STORS & ICs = MGA

Q 101 260P24901 Silicon NPN 25C11871
Q 102 260P1760 " " 23C763
103 260P13001 n PNP 2SA353-AC
8 201 260P06904 . NPN 2scls4-B
Q 241 260~10301 n " 2SC154C
u 260P22101 " " 28C1103
Q 401 260~21002 " PNP 2SA15-V/R
Q 402 260P19503 " NPN 25C945
403 260P19503 " NPN 25C945
404 260P24803 " " 25C1161
501 260P12002 " 1 2SC281-B
8 502 260P12401 H " 28D204
503 260P08901 " " 25C9kQ
8 701 260P14103 ! " 2SC458-C
Q 702 ] 11 11 "
Q 703 260P07704 " " 25C712-D
Q 704 260P14102 " . 23C458-B
Q 705 260PQ7703 " H 2SCT12-CD
Q 706 " " u f
Q 901 260~20101 u " 238D155
Q 902 260P04001 H " 28C620~C
rc 311 266P00103 |Integrated Circuit M5113P
Tc 341 266P30201 Integrated Crcuit NPC200C
DI ODES & OTHERS
D 101 264P01305 Ger mani um 1N60
D 102 264P00801 : 1IN34A
D 103 264~01305 " 1N6O
D 104 1t 11 "
D 241 264P00801 . 1N34A
B ig% 264?94705 Sili con SR%FM-Z ( BB- 126)
D 501 26U4P01305 CGer mani um | N6O
D 502 " 11 "
D 503 1 . . 1" 11
D 504 264P09101 Silicon FG2N
D 505 26L4P06603 " SR1HM-8
D 506 264P08902 Sel eni um US25/1A8
D 701 264P01305 Ger mani um 1N60O
D 702 264P00801 " IN34A
D 703 1] . . 11 "
D 901 264P09001 Silicon Fl4A
D 902 n 11 11
D 903 " " "
D 904 " n "
D 905 264P04003 " RD16A ( BB- 126)




DIODES & OTHERS CONT' D

RV 401 265P01501 Vari st or SC-02

RV 402 265~03503 t TVS-1/2D

RV 901 n " n

RT 401 265P00601 Ther mi st or 23D28

TRANSI STORS (CONT'D)
SYMB STOCK |

PLACE NO, NO, DESCRI PTI ON

D4 TH 551 0576057 Therm st or D-1E
D3 TH 552 0576038 Ther m st or D- 2B
E 5 TH 601 0576057 Therm st or D-1E
AS VA 401 2330611 Vari st or HV46

_



SECTION 9

HAND TOOLS TYPE "A"

Manuf acturer's Part No. Manuf acturers Nane  Description  Manufacturer's Price
1. 4213 Uni on St eel Utlinl it Y, $3. 38
Box, 133"x 63
x55/8
2. 95AE Erem Di agonal Cutters 6. 22
3. 11p Erem Long Narrow 4,95
Chai n nose
¥y, A9OMS Hunt er Ti p- Dykes 6. 64
5. "a" Erem Tweezers 3.71
6. Ms-2 Hunt er Scribe 1.10
7. No. 1 Xact o Kni f e .65
8. No. 16 Xact o Bl ades .60
9. X-A30-6 Hunt er Pliers 1.81
10. 99-PS=-L0 Xcelite Hex Kit 7.80
11. PS-140 Xcelite Screw Driver 6. 00
Nut Conpact Set
12. 99-PS-51MM Xcelite Nut Driver 9. 45
13. WTCP Vel | er Sol dering Iron 26. 15
*1h, W\RAP Kest er .031 Flux Core 4,18
Sol der
15. sso011 Soldapullt Sol der Sucker 5.95
*16, LO-4-5 Soder - W ck #4 size 1.47
*17. TC 590- 89 Kur z- Kasch IC Test Cip and 6. 29
IC Insertion Tool
18. No.7 Mast er Pad Lock 1.95
19. 47100 Amp Super Chanp 7.05

(Wre Strippers)




Manuf acturer's

RECOWWENDED TEST EQUI PMENT

Manuf acturer's

Part Number Name
1 Kurz-Kasch
2. 101-135 Kur z- Kasch
3. D83 Tel equi prent
L, vhb Tel equi prent
5. S2A Tel equi pment
6. DM6L Tel equi pnent
7. L65 Tekt roni x
8. Option 5 Tekt r oni X
9. Kur z- Kasch
10. Kur z- Kasch
11. Kur z- Kasch

Description Manuf acturer's
Price

Uni versal TF-650 350.00
Test Fixture
Uni versal Test Unit 15.00 or
Program Cards 25.00
SOMHZ Dual - Trace 800. 00
Cscil I ator
Dual - Trace Anp for Dp&3 295. 00
Dual Time Base for D83 400.00
10MHZ Dual - Trace 1,095.00
Cscil I ator
100MHZ Dual - Trace 1,725.00
Cscil | ator
TV Sync Separ at or 100. 00
LP-520 Logi ¢ Probe 77.00
HL- 583 LogiC Pulser 96.00

LP-600 TV Probe 97.00
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