Sl

U0 0ORP e 12-70 stane

c-1o71e | BiLL OF MATERIAL

ITEM PART REQD.
NO. | PART NO. | pesiGNATION DESCRIPTION NO.
Y
1 ?ogo“s-op e BARE P.C. BOARD )
R 3370- U 353 CONTINUOUBLY VARIABLE | |
09691 ~00 SLOPE DELTA MODULATOR
ES T N
O 3 8953/'00 Uz, un 1458 DUAL OP- AMP, 2
5010~ RESISTOR, C.F,
4 O9nag.00 WL, W4 S oum ’ 2

; L

@ Ko} {Rs}-

SO0

35010 - T . RESISTOR, FC,

OBB 9800 220 K OHM 5% Y WATT

S010 - Rl, R2,R3, RE®ISTOR, FC,

09a34-00 R4 Ri4,Rie | IOK OHM 5 % Va WATT

2 3010 RS RESISTOR, FC,
OBBEH-OC AZK OHM 5%, Y4 WATT

5010~ ' RES\STOR, FC,

-

(@ ©

== '? | o9233-00 Re IBOKOHM ®% Va wart | '
50/0 - RESISTOR, FC,
0 E 4 |ogavaoo bl ek OHM 5% Yawart | ! ]
v 5 159/53-00 rRE POTENTIOMETER, SKOMM | |
—_w.! w3 s ——
- - 7 RED INDICATES 010~ R3, RIO, RIS, R18, | RESISTOR, FC,
I'nl'1| C :\\{#\_ Wi / NGt PIN '« _lo9329.00|%19 T |27k onm 5 % v waTT s
17 19010 - 12, RID RESISTOR, FC, 2
@] Pl . 0899700 R " 27K OHM 5 % Ya WATT
= of 53/0 - RESISTOR, FC,
I ‘& logmeoo|  RT 1SK OWM 8% Yawart | !
0] Fos3" ca CAPACITOR, ,
@) 9 lopozo-co| 047 MFD. 20% O VOLT
U4 (URe} F—————— . CAPACITOR, POLYSTYRENE
> 2o [Fod6-09350 ce {80 PED. =% 100 vOLT !
w 21 Soq3- €3,(5,C7,¢(8,C9, | CAPACITOR, CERAMIC, 9
(o) S ——— logeso-c0 €13 THRU C16| .0t MFD. #20%-20% BO VOLT | 2 |
22 DO P CAPACITOR, TANTALUM, \
* N S ————— 09021-60 | MFD. 20% 2% VOLT
1e902-000 T >V ]
CAPACITOR, POLYSTYRENE
(- (o~ 23 |seaeondT cz \800 PED. 5% 50 VOLT !
Jog0- CAPACITOW, ELECTROLYTIC
24 273-00 ¢z 1O MFD. 20% %0 VoT Low Leax] !
CAPACITOR, POLYSTYRENE
25 pode-ot3qs cu 4700 PFD. % 50 VOLT !
S —— CAPACITOR, POLYSTYRENE
2 [Soicons cto 1200 PFD. &% %0 vOLT !
U6 uv 27 24 PIN SOCKET 4
5 L 28 P1 RIBBON CABLE ASSEM. 1
<
. 2% NOTE:
. FOR SCHEMATIC, REFER TO DWG.%*i6-89137,

I‘I M ASSEMBLY 1S (-1C7)1T - Game number (W_w)

| \® £3SEMBLY /NCLUDES 2532 o 27132 RomS$
!
Q - Q SEE ROM _SUMMARY FOR Rom PART NumBERS
,[ i c-10111
1 /Zi:” :m...:m.--...mi.ma w‘"l!!t!:;"'umm 'K.
‘ 21 Treevena | ba0r m CALIPORNIA - CHICABO. TLL. S50t - CORMELIA 14208
i‘ mereol e FUSPEECH MODULE SUB-ASSEM.
| NEW PART RELEASE 13728 ey I = T

31085 vy

I =
'::Vv'vm(o-"l REVISION | s 1”‘ L""“‘qbé-‘.ékf li:b-ﬁ‘gf.ﬁ‘ l 2: c-1011g




3
FI IN4OO4
+118Y (NOTE | ] —_ +/02
D o~ >t 1 24 — D 100vDC ToMA
9 Q ——GIE ) LOGIC GROUND
Ne—GTED
ac 2 D - 100V0C T0MA
Vi
pispeav S0 L | o . ———GE® +svoc
T 1oour 7~ O-wF 330K NC—GED
2w
2
39K L/ 100v
w L
D
03
D4
$DS202
INd004 e ~102.4V
- +—cED
EH— 9 LAMP GROUND
ED——t 103y —CED
1 c3 1 ca RE
%——_NC— 7 100uF RO.IyF 330K
GED—Nnc + 12w
IR4
39K I/ 100y
w A INA764
——GHED
. ] muw +1BVDC
3 +18v r——@&D
S
QED- AY -GED
QED——Ne ——QJE-Y) LOGIC GROUND
QIED—Ne
@EED——Ne D
+—Q3D SQLENOID B+
F2 +34.5V UNLOADED +4vDC [ GED
G oY
2-v2A | cs c6 &ED
T~ 100uF 7RIy VRt
500wV —G&D
CED o enoib around
—GED
—CEFD
Fa —a=o
At
2BV FLIPPER SYSTEMS ONLY -
QEEE—Ne +5v
k| S ) 267V osfzw N°°5"—j ®
il Ll
100uF IN40O! c| E RI3
25v + —(_"") SVDC REG.
s riz.ay ¥ Pnsaoon et l ! T )
CE— A AC  (NOTE3) sov 2 Ju I Rz $——@E=D 5 VDC REG.
o TPy 10 647V I | 210 $——CTED) 5 aMPs
——GE»
D ~14.8V TP 4 @—p—= nEEERA N+ R7 U —) ps [resv A g L NC— (D)
g 35 AMP 245K 2Ry y T DO : TO.wF T 330uF
BRI X2 10V GED
F6 +| cio +5y IN40O! —QED
QEID— s ac A<18000uF RIO —CCED
Tase c9 2ov s.95% ¢is 1.8K R1Y +———@&TD) LOGIC GROUND
3 1000uF -9 L5k s
6wo Tp 2 @422V y 470pF — gD
.6V
[——CIED +i2voc unneg.
&TD ~=" ——(EED) +12V0C UNREG.
GIED—N¢ *IDNZQOOI I 3"' I —EI=D) -13VDC UNREG.
D
I
a&=D t— t——ED
-
L— 4 - CED GencnaL
NC—Q@E-D) (LLUMINATION
———CIED) (FLIPPER)
STD— —3ED
— CED
B ——GE»

Lz

~

o

DISPLAY VOLTAGE MEASURED WITH nmw DISPLAY
TEST ON & DISPLAYS AT ALL ZEROS.

. UNLESS OTHERWISE |ND|CATED ALL RESISTORS

ARE IN OMMS {N1) 1/4 WAT

- TP3, UNREG. +12VDC TYPICAL READOUT NOT TO GC

LOWER THAN +10.5V OR INTERMITTENT RESET
WILL OCCUR.



48A 488
\ |

-/
T ITEM PART
NO. NO. DESIGNATION DESCRIPTION
‘
: O 1 5765-09486-00 Bare P.C. Board
2 5013-09426-00 27 Resistec, 2.15%, 11,
53 174 4, Metal tide
3 5010-09427-00 e Reaistar, 4.99¢, 10
L —1 1/4 4, necal Pila
5| 56 4 5010-09427-00 11 Restater, 1.58, 2,
———|
~ b— 1/4 4, Carvon film
55 5 5010-09085-00 x10 Reat. 1.5K, 24, 16 4
] 6 5010-09541-00 * Resi 2.7, N, 14w
7 5010-09509-00 a2 # 170 on
-09508- esister, -, 21,
RE 1/4 4, Carvon Film
A & 5012-0%429-00 a3 Powet Resiztec, 0.12 Onm,
s, 094
3 5010-09336-00 A, R Resister, 19K, S, 1w
10 5010-09061-00 A, RS Resister, 640 Onm, 2 4
o>
(NOTE 3} v, 1 5010-0%069-00 13, RE er, 330K, 5%, 1/2 4
Qt 12 5040-09419-00 cio L Blectcolytic, 18,000 AFD,
Arial
-
11 5040-09420-00 = .. Slectrolytic, 1000 D,
£V _Gap— "*° ial or Ariel
14 5040-09423-00 a1z cteolyeic, 130 WeD,
~=)— Cl c3 dial
—l R4 ’— 15 5041-09065-00 s 470 o0
. 16 5040-09053-00 L, Capacitot, 100 AFD, Elect.,150V
RI L 17 5040-09070 cs Capacitor, 100 APD, Slect..
m (A7 ) 100¥, Anial or Radial
iy 18 5043-09072-00 Capacitor, 0.1 NPD, 500V
CRs ) (92 19 5043-05444-00 c1e Capacitor, 0.1 APD, 50¥, Disc.
- 0 $070-0625% o1, 02, 05, 06  Diode. 1WABOL
—ZR)— [RZ Y + —{®) 21 5070-09054-00 23, o4 biode, 1N4004
2 5075-09059-00 ml, i Tener, 1N5990, 3.9V, 54
oD T T
—{mi ) 23 5075-09060-00 102, IR Zener, LN4764, 100V, 54
- e 4 5460-03424-00 11 Voltage Aegulator, AC172} #C
—BED—~ 25 5043-09443-00 €z, o, ch Capacitor, 0.1 NP, 200¥, Disc.
26 5040-09421-00 o1 Capacitor, 130 APD, 25V, Radial
52— 27 5040-09422-00 < Capacitor, 47 afD, 50, Redial
13 5164-09037-00 n Tranaiator, SDS20L PN
= 235 5164-09056-00 2 Transistor, NPSDOZ NPW
+ W 5194-09058-00 3 T tor, $0S202 PP
cio (NOTE4) | i 2 Conaiacor,
F—— | 31 $194-09055-00 22 Transistor, APSOS2 Pap
1 32 5162-09425-00 » Teansistor, Power, K605 NPK
13 5705-0943i-00 Heat Sine
" 34 5191-05074-00 6 Connector, 15-pin (i)
N 15 5791-09027-00 w3, e Connector, 9-pin (K}
9 3 5791-09030-00 2 Connector, 6-pin (8}
= 37 5791-09067-00 s Comnector, -pin (4}
38 $791-09043-00 34 Connector, 12-pin {#}
44— 39 5731-09435-00 307 Connector, 3-pin(a)
VA V" __-_m 40 $791-09434-00 39 Connector, 2-pin (4}
a d 41 5791-03068-00 w1 Connector, 12-pin (#)
+ Fi V4AMP 2 $722-09178-00 ruse dolder
{ {DISPLAY) e 41 $731-09128-00 2 Puse, 2-1/2 ANP, 5.3,
— — 57300907100 ” fuse, 8 Ane
-
p—4 s " woT UsED
" Z K1 / 46 ST31-09761-00 n Puse, 20 Ane
73 SAwe - co © senrloweem e arister
— (LANPS) | e— wi e WA 5700-09445-00 Socket
=7 =/ 438 5701-09652-00 Nica insuiator
412V GND -I2Vv ABC  5580-09555-00 K1 Relay, 24¥0C, 10 AP, DPDT
V 7o ~ 49 5824-09248 Tetminal, #1302-1 (Teat Post)
c5 . 2 o - Ve 50 5100-09418-00 ar-1 aridge Rectifier, 35 ANP, 130V
NOT USES w2 51 $705-09042-00 Hear Sink
52 03-T520-1 Tie Weap
S~
vt N I 31 4905-01016-07 3-40 % 7/16 %4 Mecn Screv
/ 54 4700-00094-00 146 1 3/, 2 G
— 55 4700-00023-00 5, split
7 ~N 7 Zam 56 4405-01117-00 5-40 dea Mut
_| Z-UZ ANP 341 b an Tanpets 118 s
« F2 3iowsiow S8 20-9229 Thetmal Compound
| > =7 o 59 Lesd wWica, #10 AWG (37}
\ / 0 $731-09432-00 .o Pase, 7 AP, SB, 250V
~ {SOLENOIDS) 20 50 80 110 30 20 i0
30 60 %0 120 $o S0 4o
o o 3J99| o °
Mlr22332320 i -
KEY PIN

49

NOTES: 1. HEAT SINK COMPOUND MUST BE APPLIED BETWEEN TRANSISTOR AND HEAT SINK.

2. FOR BLACKOUT AND FUTURE GAME WITH SAME FEATURE REMOVE JUMPERS (Wl & W2)
AND INSERT RELAY Ki{, DIODE D2 AND 3J7.

3. OBSERVE INDEX MARK OF INTEGRATED CIRCUIT, POLARITY OF CAPACITORS, DIODE AND
POSITION OF TRANSISTORS.

4. REFERENCE DWG'S: SCHEMATIC 16-8786.



-PIN

9
3 ‘E‘T 8p3 63 +28v
RED  SOL. 8+ IRED
6
POWER SUPPLY: ? BLK_GND. <138 (€] Y 1 i !
rdi 35 l 8L! 8L2 BL3 sL4
9-PIN
DRIVE TRANSISTOR AL
Q47 GRY-BRN SOL. | ]
rdiU (LS
Q48 St g [S|GRYRED soL.2 2 ¢
qas IS . |Slerrore sou3 <
3
950 R 5 >GRY-YEL SOL.4 M
Q38 51 6 |S1eRY-GRN sOLS s
Q40 7 |5} 6R¥-BLL soL6 p
a4l o |SIeRYVIO soL7 7 le
Q42 Sle kenv—au( soL.8 6 l<
— 9
K |10 | €
9-PIN BL I sLI2 BLI13 BLY4
DRIVE TRANSISTOR w2
[ L SOV G I
o [ 1-1- F— -~ . -
. Q86 ? : BRN-ORG SOL. I} ule —1
L Q57 5| s [S{BRNYEL soL.12 2le
n qz8 6 |S|BRN-GRN SOL.13 - N
¢
o Q59 5] 7 [S]eAN-BL soL.14 12| ¢
o Q60 Sle BRN-VIO SOL.IS s
< Q8! $| g |5]Ban-6RY SOL 16 N
(o] 16 | €
© 9-PIN 17| ¢
5 DRIVE TRANSISTOR 119 IPI9 18 | €
a Q75 N >_BL.U-BRN SPSOL.| 19 | €
(&) Q77 1514 | BLu-reD sesoL .2 20| §
Q19 5|5 |SleLu-ors spsoL s S 211 <
Q8l 6 | SIBLUYEL 5P soL4 2 4
Q83 S| g [$)Bru-Gen sesoL. 5
Q85 2| o |<]BLu-eLK sesoL. 6
- A ; 5> |$lore-GRY
[ ST ORG- VIO
v
= INZYI“ | L] L
L=-d 9-PIN
1418 IPIg
SPSOL. -6 SW NS <] ORG-BLY SPSOL.-6SW 29 ¢
550 o 8|2 o srso s 5
SP SOL.-4 SW > 4 | ) RG-BLK SP 50 s 35w 27 | €
SP SOL -3 SW >z > G,R‘é ss L‘-zsw 26 < -
SP SOL.-1 SW 5 - =T 4 » -
i g < 8R2 8R3
L1 U 8R! 100 100
100 BSWES 8SWEE ii
+ LEFT + RIGHT + \
8c2 8c3 ‘o4
Iazc2 I KICKER Izz I KK:KER/I 22 1
RIGHT }—1—1.11 7P + = L L = < = L
FLIPPER N - - - - - - N - -
BUTTON /o cd 4 [>] :Sﬁ-:ﬂf .
> 8 e 34| &5~
5| 39 BLK-BLU 3| demms
]
;}_| . BLU-GRY 32| ¢ BLU-GRY.
LEFT B
FLIPPER >le |> ORG-GRY L
BUTTON L
EOS.
/ / '
sL23
L’% \ e ?_'% : 4
FLIPPER
P/OISY3 P/OISP3 842
FLIPPER 4 BLY 23| 48W -
B+ FROM 4 GRY JleRy
POWER SUPPLY rdIEl 24|<



3 {

e

by 2 by 3

BL4 8LS

8L6

BL7 8L8 8t9 8L10

t

% 4 )y by 4

8Li4 BLIS

8LIS

BLI7 lﬁ 8LI8 EINE) 8L20 8L2l

aL22

]

ET
BUMPER

i

LBLZG

RIGHT
FLIPPER

soLB+
RED
TYPICAL
7'y SOLENOID
CONNECTIONS
soL
DRIVE
8RS 8R6
00 o cweo 100§ gswro
NOT
*Lacs o SET *L-8ce o usep
I 22 BUMPER I 22 SOL. B+
* FLASH LAMP
CONNECTIONS
3300
SOL. —%—AW——
DRIVE JOW W ‘1

SYSTEM 9 PLAYFIELD-SOLENOID &
SPECIAL-SWITCH WIRING DIAGRAM

17
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NOTES: - :
f. FOR -SCHEMATIC, REFER TO DRAWING NO. 16-8923. 6 |SEE charT LABEL - PCB ASSY. 1D. | 1 ]
2. gﬁg I?ESH?E7FOMPOUND BETWEEN ITEM #24 (U47) 5 |SEE CHARTI vas SOUND ROM ASSY. ]
3. FOR GERMAN GAMES CUT WD3. 4 |SEE CHART uz20 GAME ROM-| ASSY. 1]
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CHART

NAME ASSY, ITEM ITEM ITEM ITEM | JUMPERS
IOF GAMEL_NO. 3 4 5 6 |0l o
STAR- |D-10535|A-5343-(A-5343~|A-5343-[16-8850 wi2
LIGHT ~-530 {0761 10760 10762 -7

SPACE D—IO535 NOT  |A-5343-IA-5343-|16-8850 | WIO
SHUTTLH -53 USED 10767 | 10768 -120 Wi
STRIKE |O- I0535 A-5343-|A-5343- |A-5343- [16-8850 w2

ZONE —~1916 1079 4 10793 10795 -124a
knoreprgl P~10535 |A=-S343-TA-5343- [A-53Y3- w0




1 bl Bt AR i AN IS I A B SR~ S
Syt § G Wl 7 y GAM| NO, DE\f_EqEFU’
= - STAR- |D-10535|A-5343-]A-5343-|A-5343-[16-8850 wi2
t. FOR -SCHEMATIC, REFER TO DRAWING NO. 16-8923, 6 |sEE charT LABEL - PCB ASSY. 10 | 1 1 CIGHT | -530 | 1076l | 10760 | 10762 | -117
2. USE THERMAL COMPOUND BETWEEN ITEM #24 (U47) 3 SPACE [D-10535 | NOT = 1A-5343-1A-5343- '6'?280 w?‘
AND ITEM #97 5 [SEE CHART Uv49 SOUND ROM ASSY. { ] SHUTTLH -535 USED 10767 | 10768 =
.
p STRIKE {D-10535 |A-5343- A-g;g;- A-lgggg_ 16'81220 W2
4 ISEE CHART uz20 AME ROM- SSy. ZONE | ~-1916 10794 ! 3 7 -
3. FOR GERMAN GAMES CUT WS5. 6 OM-1 Assy ' ERER[P 10555 [A-55TIT[A531- [A-5575" T
3 |[SEE CHART ul9 GAME ROM-2 ASSY. t ] ! - 532 /0765 | 10764 [ (0768 Wil
5400- 1.C., 6808, 1
2 lo9250-00 | VM. UI7 MICHOPROCESSOR 2 ]
| |D-10534 CPU PCB SUB-ASSEM. [
ITEM[ PART NO. ]PART DESIGNATION DESCRIPTION IQTY
NOTESs
I. FOR SCHEMATIC, REFER TO OWG. #16-8323. FOR ITEMS W53 AND #55 RESISTORS MUST 18. ITRANSISTOR, 2N4421. 12. USE THERMRL COMPOUND BETVEEN ITEM w24
BE MOUNTED 1/8° RBOVE SURFACE OF PCB. 81, 02, 03, G5 045 THRU 046, 062 THRU CU47) AND ITEM #97
2. DIODE. IN42pl. 073, 074, Q76, G78, 088, 0Bz, QB4. Q86
01, DS, 07, D8 DI6 Dil, 015 D14, DI6. . BESISTOR, 68 OHM 1/2 WATT. » 074, Q76, Q78, Q8@. Q82. QB4, GB6. 13, RESISTOR, 2.7K OHM.
017, D18, D28, D22, D23, D25 0@6. D28. Ris. RIS RI7, REO, R Ree, Res, R3z. 11. JUMPERS:  STANDRRD A8, R2l, Ra4, Re7. R3C. R33. R3S.
3. RESISTOR, 4, 7K OHM. THRU RIG7. . ' ;E'T ¥, W7, WS, Wik, Wil, w5. 14. 9-PIN CONNECTOR.
R4, R36, R44, R45, R48, RS], RS2, R168, OPTIONS 1J1, 1J2, 1J4 THRU tJi2, 1417, 1J18, 1J19.
R1E1, R163, R163, R178, R172. R184, R18S. 3 :E:fﬂg%s?g?:g ?RY‘;;T-RMS o
4. RESISTOR. 1, @K OHM, Ri13. RI15, ' ' ’ ' FOR SPEECH DELETE wio
R2, R3, RS, R1l, RG7, R74, R7S. RIS3.
THRU Ri42. R173. > gg?Niigaog;eng:??}Hpu 058, 054 THRU FOR B7L88 DELETE ¥11
S. CAPACITOR. .B) MFD. G6l, G75. G77, G79, Q81, Q83 085 CCAMED  RDD w12
BYPRSS (B) 48 CAPACITORS, C18. Cl1, CI3.
C32. C4l. CS6 THRU CB@. CA43, C27.
S64l- PUSH BUTTON SWITCH, 5@18- RESISTOR, C.F., S162- TRANSISTOR, 10-92,
119 92 1 29653-20 SWl, SW2 | gpgy e 52 | 19171-00 R13 56 OWM S5 174 waTT| ! 32 | dgs76-pgp | 815 THRU G22 2N6427 NPN DARLINGTON| 8
Sala- RESISTOR, C.F.. $280- I.c..
118 89 59 | 1aee3-e8 R6. R1B | 358" 0hM 55 174 warT 2 29 | g8348-p0 ue. uz S & INPUT NOR 2
Sa43- CAPRCITOR, AXIAL, So10- RESISTOR. C.F.. 5310- 1.C.. MC14@11,
17 88 | asasp-20 c1s @47 MFD. Sav +/-zex | ! 58 |psisi-ee R73 2.2 01 55 1v4 wATT| ! 26 |33155-g0 | USL US2 | Giah’ 2 TAAnt Neno 2
5041- CAP., TANT,. AXIAL, Sg10- RESISTOR, C.F., 5280- I.C.. 7496,
116 87 | 8931 -28 2 1 MFD. 25V +/-28% ! 57 | @3i81-20 R71 1 oMM ¢ 1ve warr| ! 27 | 28974-00 Us8. LSS X INVERTER open c. | 2
NS o6 | 5048= o CAP.. ELECT.. RADIAL. | , 5 | 5818- J— RESISTOR, C.F.. ) 26 | 5282 US3, US4, Used I.C..
23433-00 22 MFD. 18V +5@-121 23361-29 228 OHM 55 1/2 wATT 06975-00 | USy, UBG, bt GUAD 2-AnBUT AND 5
e o5 | 5843- Ci4, C33 THRU|CAPACITOR, RXIAL, 2 5 |5010- SEE NOTES RESISTOR, T.F, o o5 | 5281- s 1.C.. 74L5244,
29065-80 [£48.C54,C55,C61 478 PFO. Sav +/-ax #8399-20 | #6 AND ¥8 OHM 55 2 warT 23867-08 OCTAL BUFFER !
S@45— CAP., PELYCARBONATE, RAD. Sa10- RESISTOR. C.F.. 5370- I.C., ToAZo0z,
113 84 |29736-g@ | £43 THRU €5 "' Uep Taav +/-1ex | 8 54 |@8993-pa | SEE NOTE #7 | gg™'8in " c7' 1V2 warr| 22 24 | g3156-08 U4z AUDIO AMPLIFIER !
12 o3 | 5e4n- e CoP.. ELECT,. RADIAL, |, o3 | 5812- RI41 THRU R148| RESISTOR. VIREWOUND | o o3 | 5348- oz 1.C.. 6818,
23776-20 478 MFD. 16V +58-10% 29037-00 | SEE NOTE #6 |.4 ORM 55 3 WATT 25003-20 128 X 8 srmzc RAM !
Sg40- C2, €5, |CAP., ELECT., RADIAL, Se10- RESISTOR, C.F., S281- G, 7aLst
1 52 | 8s421-00 C7. c53 |ieo bFD. 85V +Se-ipr | 4 | 52 |pe9s7-op | SEE NOTE #15 | 575 0na 55 1v4 warTl 7 22 | p3745-00 use ¥ m o Uit Becooer | !
e o1 | 5843~ 31, CAPRCITOR, RXTAL, . <1 | S01e- 76 RESISTOR, C.F., ) 21 | 5371 48 1.C.. MC14@8, )
29844-20 | C16 THRU c23 FD. 5OV +/-20% 29365-00 5.6K OHM 55 174 wATT 23152-08 875 tonvenagh
Sg40- cnp ELECT. BXL. LOV L. Sp10- RESISTOR, C.F., S281- T.C, 7405374
13 58 | 29343-00 csa 18 HFD. 28Y_+/-28x ! S8 | 3op86-00 RSB 6.8K OHM S 174 waTt]| ! 28 | 3348628 use OCTAL o TYPE ‘FLIP-FLOA !
S@43- ces. Ce6, cupncnon. AXIAL, S10- RESISTOR, C.F.. S281- 1.C.. 741532,
108 79 | 88396-@e_|ces, Csi, Cs2|. i MED.  Sev +/-zex | S 49 |ese34-ee |R1+ R34 RIZL(ac oum " ss' 174 warT| S 'S | B3cee-ee uie QUAD 2-INPUT R !
107 7g | 5843~ Ci. C3. C4 cnPncnon. AXIAL, . <5 | 5018~ RS5, R78, R794 RESISTOR, C.F.. S g | 5281~ Uss 1.C.. 74 .
29845-8@ | C6. CB. C28 | 1K PFD. 5@V +/-28x 28983-80 | R7@. R168 |3.3K OHM Si  1/4 WATT #9493-20 aLED 2 INPUT NAND
5791 42-PIN HEADER, SP43- CAPACITOR, AXIAL, SA10- RESISTOR, C.F.. S280- 1.C.. 7404,
186 | 35349-00 120 RIBBON CRBLE ! 77 |2838p-09 | SEE NOTE #5 | "5\ \Fp "tov rpa-2ax | €0 47 |89113-00 R54 33K OHM 55 174 waTT| ! 17 | 35013-00 U4t HEX. INVERTER !
010 5@19- SIP, 9R 18-PIN, Sp10- RESISTOR, C.F.. 5281- I.C.. 740
105)28-9229 | SEE NOTE W12 | THERMAL COMPOUND 0z, 75 |p7sz-mp | SR SRE@ 3% Gim 125 w/m sx | @ *6 |e@sss-gp | SEE NOTE #4 | \"5 0nm 55 174 At 16 '6 |pSe3s-ee | Y28 W42 | Thrple’3: INPUT nawo | 2
5791- 12-PIN HERDER, cate- RESISTOR. C.F.. 5281~ 1.C.. 741502,
1041 99043-20 1S3 856bn115] ! 75 45 |@8331-gp | SEE NOTE #3 1075i 0nM 51 174 warr] 1S 15 | p3247-p0 use. Uss i gihdp 2 INPUT NOR 2
5791 4-PIN HEADER, 5819~ DIP. B8R 16-PIN 5Q18- RESISTOR, C.F., 52g1- Usk w6 [LC
195 | pomag-gp |13 THRU 1J16| g gc_1p4; 4 74 | Tese1-e0 ue2 278 OHM . 125 W/R 5¢ | ! 44 |@9534-@0 | SEE NOTE 11 ) g™ g 1 /4" yiTT 7 14 | 25743-00 e 2 mpur AND 3
5791- S-PIN HERDER. 5819- SRE. SR7, |SIP, 4R 8-PIN. 5@19- RESISTOR. C.F.. S310- I.C.. 4020,
182 | poge7-ge | SEE NOTE #14 1597 e 1g91 H 75 |29780-28 | SR17, SRiB |1K OMM % 4 45 | 8983900 RS 18 OWM 5i 1/4 warT| ! '3 | g3236-00 uie SoontER Ta 81T cHos | !
S50- RELAY, 519~ SIP, 9R 18-PIN, S8 10- R16. R1S, R2a,RESISTOR, C.F., S431- I.C., HC1455,
1211 38394-00 K1 4P, 4B OHM BV t 72 | gogeg-ge | SRS SRIZ |7pk G . 125 w/R sk | @ 42 108932-20 |R25, R28. R31|568 OHR S 1/4 warT| © 12 | p9449-p0 ua2 TIRER !
4703- 5@19- SIP, 9R 18-PIN 5521~ 0SCILLATOR,
102 | 5poar-ao *6 EXT. LOCKWASHER ! 7! | Te472-00 SR15 3. 3K _OHM 125 WwRrst | ! 41 1 T2506-00 uai 4 HiZ. !
4406 S@19- SIP, SR 10 5@75- ZENER DIODE, S671- 1.C.. MAN72A, )
58 loiti7-ee 6-32 HEX. NUT ! 7 | g9785-00 SRS 2 aK ' R vmr sz | ! 2 | 3sa1s-08 Rt INS996A 6.8V . SW ! '@ |23411-p0 U4 7" SEG. LED DISPLAY !
4006 . - Sp19- SR1, SR 10-PIN, Sg70- SILICON DIODE. S280- 1.C.. 7447,
8 | pige3-26 6-32 X 3/8% P-PH-S ! 69 |3deps-0e | sms Smis | 2sp o 125 WwRroox | 3 3% | 89265-00 o2 INSBI7 1.2 A, ! ° | 25407-20 us BCO o 7 Sec. BECODER| !
5705- . 5@19- SR4. SRS. SR11|SIP, 9R 10-P 5g70- SILICON DIODE. 52B1- 1.C.. 74L5139, DUAL ]
%7 | 2319900 HEATSINK #6232 ! €5 | 39362-0 |THRU SR14, SRO1| 4. 7K OGM 128 w/R Sx | 7 58 | 28913-20 o3 1N4148 152 mA. ! 8 | p324s-p0 uz4 270 4 LINE OECODER | !
s708- 5819- SIP, SR 1@-PIN Sa70- DICDE, S280- T.C.. 74154, ]
98 | 283985-00 48-PIN SOCKET 2 57 | 93783-00 SR13 6.8K OHM .125 W/R 5z | ! 37 |aeese-ge | SEE NOTE #2 1\ 155} 17 7 |bsgi0-00 us 470 16 DECODER !
5700~ Sgle- is<| RESISTOR, C.F.. 5130- SILICON CONTROL RECT.4 S340- 1.C.. 5517-2,
% | 3004-00 24-PIN SOCKET i 56 |ipes1-ge |RITG T RIBY TR 00 o5 174 waTT| B S6 |23014-g2 | ST THRU SB |34chen . ga 8 6 | 1g139-0@ u1e 2k X 8 CMOs sT. maM | !
5700~ 5310- PO RESISTOR, C.F., 5190~ TRANSISTOR, m—sa. 5430- U4, US, UlS.|T.c.. 6820/6821,
94 11p176-20 2B-PIN SOCKET 2 55 | bopss-ge [RITL TR RI29) 172 00 51 174 watT| 8 35 | 9916-00 94, 06 2N443, PNP 2 5 |es3re-ee ul4, Uis | PIA 5]
5881~ So10- RESISTOR. C.F.. 5160~ 97 THRU Q14 | TRANSISTOR, T0-92, / 5281~ 1.C.. 74L5245,
93 | @se21-08 BATTERY HOLDER 8171 ! 64 1p9179-00 R77 3.3M ORM S5 174 warT| ! 34 | 1e263-00 051, Q52 | 2N3984, PNP 124 4 |e93zes-00 uz3 OCTRL BUS TRANCEIVER | !
Sege- BATTERY PACK, sg10- RESISTOR, C.F.. S160- B TRANSISTOR, T0-92, 5370- - 1.C.. 8197,
oo [1E28-00 | o |ALKACINE. 4, 5v e 65 1p3416-09 R4B, R4S 1472 0WM 55 1v4 wATT| 2 35 |@8s38-gg | SEE NOTE 18 | 500001 Ken 27 S |esoss-ge | Ui U US| Cer " rprsTare surFer | O 4
SB80- B BATTERY, Sgle- RESISTOR. C.F.. S162- TRANSISTOR, 10-220, / 5280- I.cC,. 7400,
29022-20 ALKALINE, 1.5V tA-A) | 3 52 | 3s160-v0 R7. RS 220 ORM Sf 174 WRTT| 2 52 | g341g-@e | SEE NOTE #9 | ;7o733° pol 30 2 | 3sa73-00 U4s QUAD 2-INPUT NAND !
5551- INDUCTOR, Sa10- RESISTOR, C.F.. 5191- TRANSISTOR, T0-220. 5764-
8! |@3saa-ge | L1 L& L3 175y 5 51 |iei7e-g8 R12 47 OWM_ S5 174 warT] ! 31 |g37g-ga | 925 THRU @30 | 17503 onp 8 ! |1p749-00 BARE PC BORRD !
!TEH’ PART NO. PRRT nES]CNQTIONi DESCRIPTION QrY. ITEM PART NG. PART DESIGNSTION DESCRIPTION Qry, ITEM PART NO. PART DESIGNATION| DESCRIPTION QrY. ITEM PART NO. PART DESIGNATION DESCRIPTION arv.]
BILL 0OF MATERIAL




2
é
. 24 28
vee Ll o 2t} /7 PPe) A
2 v V7YY T 222 s Al
Al o/ o/ “r
A £l p2|/1D2 /3 8 A2 J
542 925 S22
543~ 03|73 b3{ /D3 75153 3343 A3 )
4t M o9l Daf 404 p& S84 4|2 AG . .
3 P~ /5 os!/[Ds /7 A\ 3 AS
2{A5 o 08 o5 " TAS D
246 - pelle _vel/lbe /81,0 L4oid Ae
Sar o7l B A0 42107 Y2647 3§ L ]
a8
4o uo o
210 05 NAP TR T
e ef8 A - -
[ I / v arzle A2 SR10-2 1
20 |12 53!‘& K
20le2 lig 4
l 1
|
| \ (v}
| ! \ 1277
[/ 7777V
/3 4
SEYAS NN AR N NNNANNAN TISSS SO
- 7777777 7777777 77777777777 77777 77V 7777/ [
7\ SEOS SS N SSOVS NNNNNAN SYSSNNNNNN /
- 1A
f ?24 l g: Exme At z, F | saio-8 \ /
@ 2 V“A¢ 23 ™ "'_AT m‘&w LAED RI0 M\
Di 3 pAA ALDAL 91 Ul orl32 D C
D2 4 acleL A2l /la LA 0213 D2
53 5] Ule J5[2c a3l ims 7Zx © 53|30 D3 ]
O 3 4al2 Adl/ A4 lsMQ 04|22 Da|
5 7 A5 /8 AS|/1AS /9 s DS 28 DS
. SA10-7 D 8 A /7 ALl A6 ] 48 % 06 27 Do)
777777777 P 57 5] ases a7 S Zolee o) 1/
£ 3 AB 7] 48 FEsETI9C Vit vl 1
74 6 3 A9 /8 45 55; 234 L2 |
& 5158y I p A E T “
] Kql== __ 10 All____20 — b7.3-1/4 SAIO-5 1
A 21Ese s2r; a2 R T © DIAGINOSTIC 1
T (5] CcSse ¢S/ A2 ! K SWITCH
22 20 GO INER £ P v ¥ iro-¢
<=9 v A3 NAY SA/ SW2
k /) q0ls " / Ad 290 ymalS 1 K
3 /] EL] ) 3¢ 8 Als &l e e wi ©
PRy 70|CA2 RESETISL A 4 21 yss2 H ot
VT, 1] ,’:‘;? e:; 35 7 A7 = / ] 2) —0 caL
. w2t
€5 A6 /90 A _’,2 82 zm:——":’_,? 15} T RS
1408 A4S % 1|re> TROISS £ I/ ) =
7 & -
5% o A 77777777V 77 s ]
1625 L33 by
771786 TSZ 7 — 20800
2 mzazl,_ 33 _Dp#l o1 =1)" 4ok’ AD) // AlS 3 Ve L abis I
PAZ 132 1 I\{pe 8 . L2 Al A3 2 bla
e 5 Pl AT b2]\Jos| 7] 08 U9 fa[E_| Al fArz AR (S 18
PAZ ° 03N Jo4 76 7 A3 “Pr2 |
s | 5|2 53'33 7 N GE S je A N Y O3 USO;yj biL- 5563 ]
PA4 Sion4 . psi28 DS \ID2 32 Ast2 AS ¢s/38 T 1O 1
pAS | 7 U 27 AN 2l a2 Ag) p veb 3
PAG | - 8 26 D7 v s al a4 7 yobl
o w1 A AT Nz L= % (2 e ~
b LY M= ] « / A A9 - p
1 10" N L sz s -
= ¢ Yy ) 1 " 4
\:l 5 \ vy Y] F 20 i / — 8 U8 [Ty ]
'.‘u' = 8 2] 2704 |2 Al )
2 e s
ﬂ N e — -
AAIS )
° Ve U4
L)) 5513 1
\ LSpP > 1
v . o ]
Z EEE ‘
EEEBEBEBL PP B R MR gn 2|1 1] o |
A
M 0) (O)(cd) () (©) (A e} (RO (DN (2 (DN o) ) () AINAIR '
o O e S 5 R 'f Lllafalla ]
318 g [8lalalslalalalalabalaia S| alalaigizlel o sliel [sliellslg 1
2 |12 = ===z =222z 2 2222 222 e B o I | )
AR W i Wi Wi v 1
1~
[\
iTem | PART NUMBER 1 DESCRIPTION Taorv][mem] PRt NumBeR | DESCRIPTION ary Q
0 -
:F}‘Jf, IN_??//[EI DOV;‘ggKS;:éLE REMOVE BURRSKIE_::!TECAF;( SHARP EDGES WILLlAMS ELECTRON'CS’ INC. o
[OWN BY DATE| DIMENSIONS UNLCSS OTHERWISE SPE CIFIED 3401 N CALIFORNIA AVE CHICAGO 1 50618 _J0\
A SHOWN FRACTIONAL 11764 ANGULAR 11° FNAME . j (y
CHECKED BY__DAJT | FIRST PROJTCT NG JDECMAL £ 005 FILLETS 020 MAX SCHEMATIC.CPY 9YSTEM- )
PSS ;‘%3/¢¢ MATERIAL — P R S S S S
APPROVAL  DATE |[FIRST USAGE ] Q1Y e scal sHT.D oF ) PAR}ZO‘ 8 3 "
_ / 9.18-Fe| D-10534 = ) 9
2 1

26




frontl———

; | ; ;
REV DESCRIPTION OF CHANGE Eg:,';o =ESET
[ NPR 1309 g ’D4E_>
- rQ.L”—-z)——w.c. Le +EVDC cMOoSs B+
Se h
- iy -6 A ] JZ4 & 24
[ - og kd ® 8 A AD Vel bl
i S| @m—y 52 e T S o S E R e 2 gy A
D : /;—___Iow 7 bz 7120 e T TaN[az @ I
- g |lem=— 1 g 8 Y o\ e W
! 8 4@ — L D4 9l pg © 42l2 AL [Ad 4as M o4l
- 0 = N o\ Sas & p:§
i 5 o 53 N4 )1 9] WA <Y \\ [S A g .
: 8 = 82 © 2 ae NS £2145 1o
- l B3 e ‘glﬁ awgh Yad 79 20
3 T r=, 3 c-N Al 2/ laqr ==/
<7 ic8 CE-
1 oot _ /z v - 12 SE/IVOP GND
s I o T UNREG | 20 [12
| 1045
L)43 !:/,_l5
+ ~ \
s DATA pUS )
19,284 77777777/ /777 Y4 [/ T 777777777777 7 [ L7 L
i eSS BUS I\
- /cd, 24 dﬁ%&\ﬁ NEIHIEH LA LLTIIN LA AL L H L L AL LA LR E L LA LN SRR RR NN
1C3 >-5228¢ 55832
i /C3 T
I
| 1C4 - EMHE
[ > ZECHEE
i ig: S RLw. + MEM. PROT.
F o~ -
] 1845
[ _soon SELECT NPUIS : )
1”2 7 ZZK/////////z//// T 77777777 777777777 77 777077
143>
104 >LESET
- .
[ /53
33k 8|2
Decr "ol
R70O 3 70
YEE 46"9—
; 1 I, 1 408 4317
[ i é%/c/);; <5 T releoe 4‘;
L g I0U43 Z,»-—S—
P
-V 2
I A +5v
i +1Z rR17
F H< 2.3M |ers % 79
- 33k 4:E74
i
- - |
! ‘ c32 :
' {O MFD @ ;
: SN3904 ’
[ o i
! { wio l
L SPEAKER .
8 OHM V]
L R76 z
i 5.6
s /77
+ N o
b 1 ' .
©
» 38
3 L )
| Vv
: VOLUME CONTROL
Ei
/ 4 3 1
2




é
REV DESCARTION OF CHANGE ‘g::;o
NPR 138D 6y
[ MECHANICAL SWHTCH  MATRIX INPUTS opTOS
P /7 N ° i \
~ ~ e D N
~ @se § PR QR AE QKRR QAR QR QR AR
s 4 N ~ /2
[ % g
- ! 4 l 2 3 4 Z A L] /0 w(
o} y [ SGoA 70K73.3K __ SRIS e
g s = 7 e iy x{ hY T L) T “w NY Y \T ~ T [
2 ] & N > m (IS 3 1 T SR &l V1K (AU
L S5\ ® X o ) [ §l [0S a| - , 8 ' §|
3 NI X gq &I &S § U XSV & 58/
s (nm____ ¥~ ¥ 9 “ :ll.:w ?';:gg &3 .;3 ;‘;5 ;A;h P ‘A;/
S 4 : LY X
0 B }a ¥ i el miimi el mi
[ T:J T~ STSR TSP THSTENTIRTS
- %.g N\ 27 7 7 77 p 7 V7 y4
L A"
i 2 /
SwireH ?ro 5 S EIREIRE R 3
MATRIX Q P ™ , e sl {3 3 3 3 2 2 >
- peives i 30504 b3 v Ny pay 3 i 94 Yo 3 "
; ?ff i &% I\ ﬂ' %) e i
1——l 14 ajd
L : s 75K y 44 Ju. rPas) NZ TP L LLZLL <
| 2:/3904 v 2ly 2 cacl f 7777 7T 7 77 T 77X
[ Gg;;_—o— 27 I y U4S,Le PG
: ualé 7.5K
9
AR gi 7 228 | |s RIG! »
SN s /% 47K ol zau'nJ!u'!rz ~4 sle :‘159
i 2504 IPIYFTRETIINIY o
L R1ZY
i 478 L2 vee U5 pIa dsel cal
L (a3-© K€y J,‘ ~5 " « .=~ 3000
P ! P
[ . 5904 BH l§3§hzggk«,8333383‘2> -
[ 4 22 ) U
[ /04 > NMA2I3 s —
. 184 Dilﬂ 2510 832 J €d§§
i 784 > — j7 VARAW, y, 77
. 3¢c4,/04 > S TT T T T 7T T T T T T T T 7777 T 77 7 7 777777 ///l{ Juy MY
.
1 3c4,0¢ O A 7T 7 7 77 7 77 77T T 77T T T T 77T 777777 7777727 27772
! /A4DW 7T 7 77 77 27 7 77777 7777 7 777 777
- Y
I A SOLENOID § SOLENOID V]
L § DRIVES V] s£33 DRIVES |/ SRI-
i SotepyD 5¢
i 45 as e e o
f 1R2 © m/ % ¥ Use
-.B : § : A 7408
!
| 1 A ¢
[ p /] A .}EI-7
s | Apas i r
L y 4 | U6 )
~~ y : ¥ 7408
.. , 1 " f
! @EDMe | ¥ serg
: GED KeY ? 4 f 56
L @ED— 1 PR
t amp | GED— € % 4
t evo { (FED)— % ’ § 7408
RETURN | (IE-)— A
y
- D — f 213
- @ | ( q %
- @D— - N fa2
L \ Y US6
Royrs)
S ) o
! @D 27 C
L ETE2DO— SR20-10
Al @D xer =
L camp GHD—
L vours =D
- @D« AL est
3 @ED— of
I GD— i3
: D4, /8voc
P
S u




vEe
—_— LAMP RETYRN
g STROBE ! ]
L 4
U 1 D
4 —QTD |1
s: 1K (RL) LA srmoaee  [|adL]
\| 1w 5817 (A A %
A 2
RI60 5
R169 A
r dro s ] sreoses | ]
caz_ Y V]
= G v /|
l_ﬁmmé ::z' A242] d
Zjcss pastid—/ srrosrs ! —
&/ s 4 4
€ Pas] @17_:;)
r £ £8¢, 1/ € 1 4
/ 274 20/ | A
L4 A r(kxg 71P42 STROBES /ﬂl
2.2K
v
o/
y "
§ q 27 2w /|
f § sesy  TIP42 STROBE® :
. 2. a2?
3 : q % &//3 v ] Cc
£ cn ¥ 1 27 2u) d 1
81 % A sR5-7 WP sTRo8c? V|
3
1/ 2.2 Q30 1
53591 Ul f v %
4 q 2 2 1
% T/ 42 STRoBe8 ]
yaravavar/dll Ut 15374 1
1/ 060t 4 2
a 2 @
1& b ¢4a9aa A y
L !
£ 4 V7 ////////////////Q'/
7777 77 7 777 77 777 % 4
s /&
SOLENOID
RIS3 SoLENOID W] DﬁfVE S A
68a J2 W DRIVES LA . y
aro TIPr22 Jois A , TP/ doc7 ¥y
ands0/ LA
y 18
1
%
1 1 1
/ -
1 J
/ F
™
q —8s
N 4
Sol&no/D
A ouND 1
/
g0 | +—aD ]
—zD
A
—TTD
j -
Tem] PART NUMBER | DESCRIPTION {orv][irem] PART NUMBER | DESCRIPTION Torv I
.PROJ. ENGR DO N REMOVE BURRS — BREAK SHARP EDGE J
[s. WErscHLER OwggxsfgLE rouﬁmeces S S WILLIAMS ELECTRON'CS, INC. %
| DWN. BY DATE| DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE. CHICAGO & 60618 :e
3. TORKNGTan) 5{/“ SHOWN FRACTIONAL £1/64 ANGULAR 21° PNAME (o
CHECKED 8Y D J5 [FRST PROJECT NO DECMAL 1005 FLLETS D0MAXE SCHEMATIC, CPY SYS 9
L ZV?% 530 MATERIAL e T ——
APPROVAL DATE | FIRST USAGE Qty )5@. , Rev
_ <o oe-84| 010534 | — Lokl /5-£923
2 1

25



ve

} t4 ‘
EZ 8 - - PeG0/-0 | ¥8-81-6
. 6 Z‘/l W L Lo o ido| Foven rems|siva wA/c;u/ v]
- Ty T, 12/ T AVIHILYW /RS~
oy 6 SAS )?a’) ULEWIHIS Do S13TI3 500% Jvwo3a | ON 1°3r°°*’35135" *3?: T 6,3*;3;*’;
anvn] 3 "
(‘,‘\\j 9909 . "W OOVYIHD ‘JAY VINUOIIYD ‘N 1OYE OBHI:;;Sn 22&;3:10 ssa1NnWNouovw SN'(‘)IMSON};!:IIG ':{rv’ 1 Nﬂ,flm‘
. SIONVYHIN0L
Y INI SIINOHLIITI SINVITTIM [ 53503 duvns dvaus - suuna anonas 31905 10N 0a A
% A10 | NOILOS30 I YIBANN 16vd frau]friog NOILdI¥OS 30 1 HIBWNN LEYd | ENY
|t XLy oy = 4
: E) (3 QNINYa ;‘ g
v | I\
L 2l 6l s Vs \
- N
- 08442605 2L WM N
L ~ :[ If# ¢ N
L { —n é N
veopas by %
| ,. I
— ; N
s = %
, o -
[ 20% @HED— e T e Ly IO
1a9s (LD ' ot AT I
- _.._2! { T _I_ _1_ (.14 /-—_—
e 11a b e o
i ! ]' ‘l' l 21ys sty ——
| )
-8 | 192 I—arp . ' ;o q '
i JIONF70S e -
i Azx GRID ——
) | f]¢ |
| e E v
220911 o
[ 580 . bR R
[ - oppNz  20we Ty s b P
525 T T o~ Y NI 77777 ‘
‘ - u = —_— = /
— 1955 GRED> o o L v o’pr ;
[ / 192 T sso] AL
s T ssoT »so i
so CEDgzrvmwos o
N 1471 v
aesus @CED—— 77407 ]
LSS @FLD CE Dy rew A
[ )P4 N 1
2ewut 4 @z A7 N U
5 | i N V]
CED ey N A
arsss EEDrpvee %
EED e N V]
g2
4455 CVLD CE Doy N ;
221004 D wayres § % pOE d
620 ( T
@ILDAY 2T N
! any
s LD 7zm) o [F 7° N V]
[ ﬂ” 5 7]/ N / L
— Le55 @L b n | N
| erd ED5zs| /] e—
22/et14 ar X s I 4 , bSIve -
- ELD»rrix e s o N
-t ’ ?
CHED7r & ’ o N
P m &1 (24 4 ,/ ; T—-‘-—-
w 1 = LT
820 s R e al zzgﬁ % 7
a [ @/,Js N (7 el ) ¢
[ 201 @g/j; Z £7 4
| b-2L7 s & [® 372/ ‘:W,;
L STEIN P o i
(> !
JI i I 22a
_L'Zf/ ’ k24
Ay -\lj J; v
4 Z ‘T




N I ’ L
o
v DESGRIPTION OF CHANGE Eoare +/eV K5,
I wWPR 'YiRay 7o &
#2 voe e £7
» = 17
WNRE G, cws 4/7140§ ?20 (P
) -~ - 4 rser < ca 4;’
N w? w6 U5 f,:.; 2
)
4. 7}‘ 287 2 a3l rg [ //‘:l/ '3
e wiz [ 2y s
C Lo  ecalr cil /f.; o i
‘Iow”i 'M“'T""’J 10K , ;or aﬁi 2:{4
36 1
284 <4 AL3 . = u ;D‘ 27?: s
D27 L& p7 Py 1] F3
264,32¢4 LLLLL LT 7 77777 77 7 77 77 7 77 77 7777777 7 77777 7 YRR e — 2 X
, V.72 ) a3z raz|ie 4=
24, 3c4 N L B A EEHA A M AR ALAGTAS AL AL SRR U LR AR \Jé 41— Jeso e
/ #a4
re , ,1 2/ 0:/ m/.f 4 t
N\ Py 7 7 o) g LT e b
N ver £570 & o s 4 ves (s08 P 4 i
N\ 7 " i es139 Mftwe forr 4 e 2800 co/fl—
N , 47K a2y [/ o —
N L —f - ? vss
3ca<—N ML — -’Z:xm y Y p —l—/
2 4 -
N L =1, b (Vo] aOaal IN| —— =0,
NOSTIC -, A Nt 7400 ¥
§ D/;fxorc;/ 2 3 ZeseTia L2 ; \ 9 .
N e PR e ] Naaa)vad—4o3
N\ 0l U7 RIGHS 4K £763 :
o Y/ P! 4808 Y o’ YlReE N
A 3 | 8797 oA alE 5 ' N4
< 47| pesas 23l0g ’ u3 AN
F’ N < 2| 79367 itles ‘ 2N ;
\&__.1 . v 71 Py o /4[\[.357-’7 7
Nz <] e / g P ]
\M_ ’2 e ) 22| A8 b7 / us I! ;
o 2797 2 il ;"é £ ¥ G oE, e 7 SR2/
N 7 4 by ues N\ [ sker”
\M_.._L_ v 22| by Vi N (508 TED 209
N ol V; (s2ds N 4 21°8
as2 De1R2 e o I N i tS08
_ /3 Fi P Y] 2| N ) N vss 4.7¢
N 2l U3 P 2182 al ¥ @ N ts08 o
s~ 2797 K s py 2]V ] . 2 A N
{ g o e e L T ZEN
#/ &/ UN e Vit .
= 9 ag s
f& % Q 4332 4508
3¢4 < 6E EMOS = ,/ Rl
[ 2ce a-BLlE 4
- R L [/
xm;glkLLMfM LloTe T /]
: s A
3ce £ ' -
i 2c4 A
- BLANEING '
28438 g Rl6E g  ENE—
J h> 57 S 33K % 15 : /
- // J‘__
t I oS U ol %
-1 23K ;;} . / z, v
S Ll m (508 f
e c13 i | LS/0 V]
l z T-o ;
¢/ = = /
7 g
L Q6 ¢ 4 V]
254403 £56 % < 3 N | V]
L L &8 4 : N |V
= . c/+ ' \ |/
(502 470pf =
1: op 3(q4<)—SOUND BASY Q 2
R4S M5 S 48 . ) 342 ~ /
pponl SRS ORS 4K, o |7 34 O-20UD A3, /
. 249 ¥: , 2p2¢Z 79%%35795?577777777//
ADVRNCE 470 o1
GHD ARA—
DipguosTig zon *
SwiTe W | 734 rigm_PRoTET /3!\;(;,\;:. Ls02
| e
L @ED—y 7ot

24



> >
>
e 88 2 yyysiYsrzigsesy
Z ST 9 2z2zzx. 099983835z
] 5
< Az | Fid wl el |
2 |z/& |3 EEEEEEEEE
~NM IO —NMTNON RO NP Yo
398 396
DISPLAY LoeIC
WER POWER
POWER SUPPLY
LoGic
SUPPLY
LAM:;‘OWER re re
AP Eowt HIGH VOLTAGE A 7A
BLK GRI(:""D 0254 5.8
s . S .
Lamp J ¢ BLK_ 1 oy %S\MPS
GROUND | ¢—BLK 10 BA
2K 9 6.3 VAC Ki
8y 8
vevoe J ¢BLU H F4 NOT USED
LAMPS § ¢—BLY P
By 5 NOTE 2
< BLX s SOLENOIDS —A—
soLEnoD ) ¢—BkK 3 2 31 32 397 Sin -
GROUND | 4—BLK 2 25A 8.8 e oo SPECIAL ILLUM
< BLK . ce oo o o o] RELAY out 349
ol coroorons oo .o ma- eervoema— o o GEN
poven TTTTTTTT] 4 [
[ |Z|ojz
8 Home
o x| ol 17 gy ZioZ -
g2 | |2 g & ;H§§ gy g @
24
> = > Q
53355 2% 253 5 g 2
VIV E 2 T a e 2
N w w0
)
z
— cl —
1541
FLIPPER
FLIPPER POWER POWER

1543

FLIPPER B+ SUPPLY wi F2 1 o—

OUTPUT 54 5.8. 20—
+sov-2RY___ L 56 Ne
+50v-SAY | o5 30—

C-9939 o
T
 ——— B
50y _BLU : BRI 6 O— " — 48VAC
asov 21 o o i WHT-ORN oY
' 8 O Junrom — OV
- 9 045N qsvac
1502
FLIPPER
POWER GROUND
9876 3

x|
5.J

a |8
esgr 7 —
z

6 ox 4

NO. OF
CONNECTIONS

WILLIAMS
PART NO.

LOCATIONS

4 PIN

5792-09103-00

IP16

4 PIN

5792-09288-00

1P13,1P14, IPI5

9 PIN

5792-09359-00

P19

9 PIN

5792-09290-00

IP1,1P2,1P4,1P 5,
PG, 1P7,1P8, IP 9
1PIO, IPELIPIZ2, IPLT IPI8

12 PIN

5792-09103-00

1p3

Backbox Wiring




>p
; 32 ®
.!02(\) us ua :]
R°) x
— gé"‘; SPEECH
Y 3 o MODULE
| [ | i
o' 0w ol gl i
peEr  rege vt ve ]
‘ S N
‘ 2 S
[ ol 1
i [ T C
[ I
L
| by
} Il f !
Shoo asbd
—N s W
b - —_
soL-16 28! .gﬂllﬁv’% o9 = = wabCPY <
soL-1s 228 m?s/a —o8 o S DIAGNOSTIC N
Ssgt‘.';&i?J ANGRN T T O T 28 ®o °
soL-1 2 8T_BRN/YEL o5 1JI2 Zm £
soL;élvt i |5 ¢ socenoos 3 3
R E
sou o G BmE 103 2 . ne
sot 9@+ BRN/ELK L o or b JIBLK/YEL e
svsTEM 115 37 1Bk SN
808 SPEAKER o | . Nc.
sou- g 242 GRY/BLK 1 ., MPU
SO Saaieayvie 1 O3
O 6320 6RY/BLU o7
SOL:8&aadRyoRN - {37
SOL-4 7 |05 1y14
ssgt: gqaacaﬁag’f 1224 sotenows
KEY o —n——1—C 2
GRY/BRN
soL - WICRUERN L o,
iJie
sw Row—WHIZBBN {4 u20 VOLUME
sw. Row-z—WHURED L o ¢ CONTROL
HT/ORG GAME U9
SW. Row_3_u§_,,,v,7,,w 7
sw Row-4—WHVXEL 1 o ¢ ROMI GAME U4
| Sw. ROW-5——WHIZGBN.. L o 5 1|0 ROM 2
| KEY—— o — —C 4 SWITCH SOUND
| Sw Row-?#%%’f ~o 3 Row — ROM SOUND
‘ SW. ROW - 7 —— o e —0 DIAGNOSTIC | o——1
\ sw. row-8 —WH —0 1 20—
30—4-
—~— OPTO ROW-1— ——o 9 40
"PTO ROW- 2— —C 8 117 s o4
/PTO ROW- 3 —4—— 7 POWER 8o
< ¢ . +sv.pc. 197
DS Z 1J9 GND. ao
—< OPTO ROW 20—
Lo
- Z (usED ONLY IN) C PU
\ OPTO CIRCUIT BOARD
SYSTEM-9 T
+ l
. o e
D-10534 e e |
2 |
8
7 — (@
4 3
5 1J8 —
% SWITCH a oPTo + B
COLUMN ; m
COL-2 -~ TBRN 2 — b | BRN/GRY
coL-1 —= - 1 20 BAN/ VIO
b BRN/BLU
29T BRN/GAN
tJ! 23—
Strose 72—
s 8 o—}—.
95—
VIO/GRY
-16
!22 VIO/BLK :I—w
LamP coL:8—YELLGRY —~}-0 9 3 e sT-14
7 YEL/VIO -} 4 sT-13
LAMP COL- 7 —o 8 VIOZYEL
Lamp col-e—EL/BLY 1o 7 142 s Y sT-12
LAMP coL-5——TEL/GRN R N oIGIT ‘;0—-—*9—9'55——‘5;”
KEY— /8L 1T STROBE 1o VIG/RED -
~4 —JEL/BLK I Y 80— ST-10
t::[: gg'ﬁ—‘! YEL /ORG . ; LAMP COLUMN So_J__WIO/BRN_ oo
Lamp coL-2—YELRED o2
LamF coL-1 —TEL/BRN o
i o]
20—
30 —
4 o—
w 5 i
CAMP ROW-§ —RED/SRY__ {-0 9 ] ;%l 03 & o]
e ——— P i g 5
vo_ 03 BCD ]
Camp TS ¢ Lame Row ‘e T "% g% 2t
LAMP —OfIJG £ E © g9 IhB 11 -t
KEY -—0 or = <X = o QZL |
LAMP ROW- 3 o 3 zr < o® & & Iok < 12 o—
LAMP ROW- 2 —e 2ol ——1—0 2 °E o o b 4 | wo
Lamp Row- | —BEQ/BRN Lo —2 [
CBAOA BN~ OO BAWN - CODNPAS W — CONDAS N~
ANEAANAN AT T TP
l L ‘
; 7
EGELEEG = L’L’E E%‘
| i = D .
Ees LSS 23| gReR) :
2I3Em R9%S 2% [Lridg
x|z zir ;oi<r3 ,c‘z{ | Ere
| f b
A
oleio | | 1 : .
3 d.‘ oL
A G} %'%'x’:'%i“%% 5% %8587
vowo <oy P wonu
o © o [pleToRe]
8%?'.‘ 55.2 ?-’.’ [xaiale
oo—» MU 3; ;éz:
€ X %

C.PU. BOARD SYSTEM 9




Ceb8 -9 | o[ | WL [ v

x8 NGISIAIN eI
.| visaive i . . . e M“H\n.u 3Sv3IVIY Luvd MaN
BINGON HOFBDS ‘DILVWNIANDS AR NNDINN SN2 v UNRRNITTIN R
amyn
WAL VITINWED 1968 1N 'OBVOIND  VINNGZIVD N 1891 Temide . .
Sevavse 24 vus) surennt bu 40 Cuvioaene 3 vmonoves B z
W DINONDI SWVIUM Siieer e EaIe e aven
e [ ECETEN &
®lL01-2 ' Jea A NG T 6]
¥a 'are RNV El I
Jsa °drg g NNsd © °g
q Y[ET ey %G g o7
%] V[T Yy Jta [ v
iy > Ty
4 . N A 2 ’
oy s v o g &Y
WO v 12 il
YIE sV B %y
3% H“ T oY ey T >y
] [ 3 B} [ Ly
7 . <m v (e 54
O¢ - S,
H,Q v o 9 T -5 )
<12 o' o - 8L-5d
"
m " » i » tQ
i 4 i )
. 3 1\ » ! o A 22 -Sa
SWQWA3 2l2 404 > | ; c TS
TP 3 M SHIAANT 3401S v 4 o ”m m - " [
‘SWORAD ZEIZ woa W\m c it ¢ | . 5g \El-sd
VM 3 TR Su3ANNF 34745 e SR % ans 5g—02-5d )
. a 1q
Q3ILON ISIMUIKLO SSIINN 2 ¥a : ZENES N N i) 8i-5a )
‘Qaw ‘SA0LIdvAvD 1TV T 2, N+a ey EINE NN o_m o 1§ ra
‘QILON ISIMAIHLO $53INN S /S L BN El JM oooa _[e oG (e
LIVM ¥, ‘220113 1Y 1) o NI ? oy EXs) ol C] oy | >
' @ g T K] D ] Fw VT V15 TRCETD AN -
tS3 B Ty 81 IME TV ]2 1ZT-sd
SENTOIN N LN e z & o
S SV Pew LIPS " s Y n SRCETIDRNN §
¥ vy ozj ' ® v vy v (82540
3 1 'Y TEST sy Al vy 0
[X] [ W ey 771%Y TELY N( z T % 37 12-5d m
07 ! T 1ZET] 3 > ME W ———————y&sdD 0
| 7 R CETR I -
&5 D
\\A ~ L
w . - Sanv oy ®L:Sd ) o.
g &7 sn <% 3¥ady; y
Mygr T 2m f WS ()
% oot
o /\&\L - VWA 2§ mx;m s )
L s
eM el PP s3lon 33 AN —g=T=)
CETD)
9
® |z 12 5 6-S9 )
9 -s \
q #0
PRERE . 3 —&-5< P)
PR 9 i
O/NT3g3g TEsd)
H u\z%
VIva Woaaas 288D
5075 Weamas e )
¥Y-5d )
b 1NdLNO HO3345/ANNOS QIXIN
vo' it €-sa )
31 6% INaNt SOTYNY ANNOS
Ol sz T (T=a)
S U2 S ShorZi- & .Wm},
€ s 1 » Ol SOIVNY Si70A =+ 788 i
; S Te H | »a )
7 }
% “s %S “s 10 WIARIW € AVLIOIQ SLI0A
N 3 % Lz - 63
d L .d = H>33ds
IUVAS #*ORS o9 Qrag adoot! /aNOoS 25 h
et | 2> oo 8y 3
p
AN S -sd )
o 5 90IVNY =
wi'Ze ™A ETE ﬁ Or-3d
213 G€-Sd
QND vl 191g T -
J P _ LELB -9

R — T (






