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Game Pricing

PRICING MADE EASY. Function 19 allows a shorthand
method of setting the pricing functions. If a number
from one to eight is entered into function 19, a corres-
ponding standard setting {shown in the Pricing Table)
will be entered into the game. The rest of the pricing
functions are automatically set for that standard.

FOR CUSTOM SETTINGS first set function 19 to zero. Then
set the remaining values according to the Pricing

THE GAMES : PRICE RATIO is equivalent to the ratio X :
VS, where:

X = COIN-SLOT MULTIPLIER (the number at function 20, }
21 or 22)

V = COIN VALUE

S = COIN UNITS REQUIRED FOR CREDIT (the number at
function 23)

Table. For example at factory settings with quarter chutes the
variables produce | : 25x| or one game for 25¢.
< .
ot
bos
\ ¢ Cé" -,tﬂ/
DU S
) F ) g (4 \( 2 0 T
P v
P ‘
C/, Q\.V Pricing Table
Indicates standard settings by adjusting ONLY function 49

COIN-DOOR FUNCTION
MECHANISM ‘ GAMES/PRICE 19 20 24 22 23 24 25
Twin-Quarter 4/25¢, 4/$1 1 1 4 1 1 0 (1]
or -1/50¢, 3/$1, 6/$2 3 1 4 1 2 4 0
Quarter, “1/50¢, 2/75¢, 3/4x 25¢, 4/$1 5 3 15 3 4 15 0 )
Dollar, 2/25¢, 8/51 0 2 8 2 1 0 0
Quarter 1/25¢, 3/50¢, 6/$1 0 1 4 1 1 2 0

1/25¢, 5/$1 0 1 4 1 1 4 0

1/25¢ 0 1 4 1 1 0 0

1/25¢, 3/50¢, 6/4 x 25¢, 7/$1 0 3 3 4.0 0

1/50¢ 0 L 4+ a4 1 2 [T 0
1DM, 5DM, 2DM +4/4DM, 3/2DM, 10/5DM } 2 | 9 | 46— .48 5 45/ (1]

2/1DM, 5/2DM, 14/5DM g1 13 65 26 5 165 0
20¢, 50¢ 1/20¢, 3/50¢ e 6 0 15 5 0 0
AF, 10F, 5F 2xje Ly JOF +4/2F, 3/5F only, 8/10F only 4’ )3 .1 16 (] 2 1] 0
25-Cent, 7 4/25¢, 4/1G 1 0 4 1 0 0
1 Guilder 1/25¢, 5/1G 0 1 0 4 1 4 0
5-Franc, *4/5F, 2/10F 7 1 0 2 1 0 0
10 Franc “4/10F 8 1 0 2 2 0 0
1-Franc or 1/4F, 3/2F 0 1 1 1 1 2 0
Twin 4-Franc 1/AF 0 1 1 1 1 0 0
Twin-2 Franc +4/2F, 3/4F 3 1 4 1 2 4 0
10 Franc, 20 Franc “4/10F, 2/20F 7 1 0 2 1 0 0
Twin 100-Yen 2/100Y 0 2 0 2 1 0 0 .
400 Lire, 200 Lire +4/200 Lire 8 1, 0 2 2 0 0
Twin-1 Sucre 1/3S, 2/58 0 2 0 2 5 0 0
Any Free Play sef function 18 to 0 for free play
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2 5100-09690-00 BR1 BRDG. REC. 35A 200V
3 5040-09794-00 Cl CAP. ELECTROLITIC 100 uf
250V AXIAL
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NOTES
1 ALL RESISTORS, /4 WATT UNLESS NOTED OTHERWISE.

2. ALL CAPACITORS, MFD. UNLESS NOTED OTHERWISE.
3. SECTIONS ENCOMPASSED WITH DESIGNATION — m——
o ARE FOR USE ON SHUFFLE ALLEY GAMES.
[+0:] ) 4. SECTIONS ENCOMPASSED WITH DESIGNATION —— & ——
" o ARE FOR USE ON PIN GAMES.
> = .o wil wao ey 5. FOR JUMPER REQUIREMENTS, REFER TO SPECIFIC '
DRARMA (¢ Ig]f’ a —0 9 T A0 AQ GAME MANUAL.
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SWITCH COLUMN
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SWITCH ROW
(INPUTS)

ITEM PART REQ'D.
No. | PART NO. | pesienirion DESCRIPTION RO,
1 18-2001-131 BARE P.C. BOARD 1
e I - T L I

1612, IC17, N7406 HEX. INVENTER BUFFER
3 5A-8974 "”8' lC|9‘ DRIVERS W/OPEN COLLECTOR 4
M HIGH VOLTAGE QUTPUTS
» IC1 THRU IC4, IC6 N7408 QUADRUPLE 2 INPUT
& SEFRITY 1C7, 1613, 1C14 | POSITIVE AND GATE 8
5 | 5a-8975 1c15, 1C16 MC14049 INVERTING HEX. BUFFER 2
s 5A-8972 165, 110, ICIT %s:g.?EORPERIPHERAL INTERFACE 3
Q1,Q3,Q5,Q7,Q9, a1
Q13,i4, 916, 018,020,
7 5A-8938 Q22,Q24,Q26,Q28, | 2N4401 NPN TRANSISTOR 23
Q30, @32, 034, Q36,
38, 040, 042, Q44
a4e, 038,50, 052,
g 54, 056, 058, Q60, [ 2N6427 DARLINGTON
€ SA-8976 | (g2, Q64,Q66, @68, | NPN TRANSISTOR i
Q70,Q72,Q74, 76
82,4,05, 38 a1,
012,015, 17, Q18, Q21
s | sa-se77 | 028 027, G2s, 031, | LUW2E GARLINGTON NPN 22
Q33, 035, @37, Q39,
Q4i, 43, Q45
_ 063, 065, Q67, 069,
10 5A-8978 QTI" Q73,Q75,Q77, TIP42 PNP POWER TRANSISTOR 8
047, 049, Q51, 053,
1" 5A-8979 Q55, 957, 059, Q61 2N6122 NPN POWER TRANSISTOR 8
12 5A-6258 D1 1N4001 DIODE 1
13_| 5A-899 D2 THRUDS __|IN4148 DIODE 0
14| sa-s014 S1THRU S8 | 2N5060 SCR 8
C1 THRU C14, C24,
15 | 5a-8980 | THRU C26, 30,637, | b Caoon: SERAMIC, O MFD. 22
c38, €47, £48 -
» CAPACITOR, POLYESTER FILM
16 | sa-s995 C16 THRU 23 |GAPACITOR, § ' 7
* C37 THRU C46, CAPACITOR, CERAMIC, 470 PFD.
17| 3A-9068 €a9 THRU €56’ |20% 50 V. i L
18 5A-8986 C15 CAPACITOR, ELECT,, 100 MFD. 10 V. 1
19 | sa-sese c36 i CERAMICGIMED; '
x R1 THRU R§, R27,
20 | sa-8991 R77 THRU R92,” [RESISTOR,FC, 47K OHM 10% YW | 62
RIS7 THRU R198 ;
21 B5A-8983 R27 RESISTOR, FC,3.3K OHM 10% |/4w 1
R96, R87, R102, R103,
RI108, R109, Ri14, R115, 54
22 5A-8984 [R121,'RI22, R126, R127, [ RESISTOR, FC, 1K OHM 10% W
R132,R133, R138, R139,
RIS THRU R203
R7, R10, R13, R16, R19,
R32, R29, A32, R35,
23 | 5a-8992 | R38, R4l R44, R47, | RESISTOR, FC, 560 OHM 10% W | 22
R50, R53, R56, R59,
RE2, RES5, R68, R71,
R74
Re, RII, Ri4, RI7, R20,
R23, R30, R33, R36,
" R39, R42, R4S, R48, ,
24 5A-8993 RS\'RSG: R57' RGD: RESISTOR, FC, 68 OHM 10% %W 22
R63, R66, RES, R72,
R75
RS9, R12, R15, R18, R21,
RZ4, sto,, R31, R3.
e 37, R40, R43, R46. )
25 5A- 8997 R4S, R5Z: R55: ﬂ58: RESISTOR, FC, 2.7 K OHM 10% /W 23
R61, R64, R67, R70,
R73, R76
26 5A-8817 R26 RESISTOR, FC, 10 K OHM 10% l/4w 1
27 5A-8998 R141 THRU R148 RESISTOR, FC, 2.2 K OHM 10% I/‘w 8
28 5A-8999-1 R149 THRU Ri56 RESISTOR, FC, 27 OHM 10% 2 W 8
- R95, R100, R106, R112, "
20 | sa-s084 |RO%RIOS RIOS A2 | ReSISTOR, FC, 100 OHM 10% 3w s
»; R93, R99, R105, RiN, )
30 5A-9085 R||7: R|23', Ri29, R135 RESISTOR, FC, 1.5 K OHM 10% /4 W 8
N R94, RI01, R107, RI13, v
3 5A- 9086 Ritg, R|25: R|3|: R137 RESISTOR, FC,6.8K OHM 10% /W 8
o R98, R104, R110, R116,| RESISTOR, WIREWOUND, .4 OHM
32 | SBA-9037 (g0 Riza. R134,R140|10% 3 WATT 8
p RELAY - 4 POLE - 5 AMP, CONTACTS
33 | 5A-8994 2 40 OHM COIL 6 V.D.C. v
34 5A-9066 2P 8 PIN RECEPTACLE 6
35 | 54-9027 | 202 THRU 2J13__| 9 PIN HEADER 12
36 | S5A- o534 WOTHRU WI6___| RESISTOR, FC, 0 OMM, I/4W s

% R149 THRU R156 MUST BE MOUNTED
ABOVE SURFACE OF BJARD.

S

340
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FUSE gk
VRI w LFI o
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: 3| FLTer | S
~WHT
LINE | UTILITY
PLUG OUTLET
GRN
WHT-RED
<
WHT-RED |

NOTES:

1. For 105 or 117VAC, 7.5A fuse and
130V varistor #5017-9044 are used.

2. For 210 or 235VAC, U4A fuse and
275V varistor #5017-9063 are used.

3. Jumpers on transformer 7T1 shown with

solid lines are connected for
117VAC operation. Only the one
shown with a dashed line is con-
nected for 220VAC operation.

4. For low-line conditions (105 or

210VAC), move BLK-WHT wire from

7T1-4 to 7T 1-3. Also move the
two WHT-RED wires from 7T 1-8 to

T1-7.
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JUMPERS USED
W2, WS, W7, W9,

W10, W15

Wi, W2, W5, W7,

W9, W10, W15

W3, W4, W5, W7,

W10, W15

W1, W3, W4, W5,

W7, W10, W15

WI1, W2, W4, W5,

W7, W10, W15

W1, W3, W6, W7,

W9, W11, W12,
W15

SEE NOTE 4

J&

SOUND BOARD JUMPERS

ROM TYPE
2K x 8
2516, 2716
2K x 8
2516, 2716

4K x 8
2532
4K x 8
2532

2K x 8
2516, 2716
512x 8
7641

FORMAT
Sound & Speech

Sound Only

Sound & Speech

GAMES USED IN

Gorgar, Blackout, Firepower, Black
Knight, Jungle Lord, Pharaoh,
Defender Video & Pin, Solar Fire,
Barracora, Hyperball, Stargate,
Cosmic Gunfight, Varkon, Time
Fantasy, Laser Cue, Star Light,
Firepower 11

Sinistar (Upright & Cockpit-Front)

Sound Only Robotron, Joust Video & Pin,
Bubbles, Sinistar (Cockpit-Rear),
Blaster

Sound Only Warlok

Sound Only Big Strike

1.

I TEM
NO.  PART NO.
1 01-2 01-146-6
2 5370-09156-00
3 5280-09012-00
4 5280-09073-00
5 5280-08973
6 5310~-09153-00
7 5310-09154-00
8 5310~08971-00
9 5250-09157-00
10 5430~08972-00
1" 5340-09003~00
12 5371-09152-00
13 5160-08938-00
14
15 5075-09018-00
16
17 5100-09357-00)
5100-09158-00)
18 5520-09020-00
19 5010-08991-00
20 5010-09036-00
21 5010-09358-00
22 5010-09181-00
23 5010-09161-00
24 5010-09361-00
25
26 5010-08983-00
27 5010-09179-00
28 5010-09035-00
29 5010-09034-00
30 5010-09039-00
3 5043~08980-00
32 5043-09065-00
33 5043-09345-00
34 5040-09365-00
35 5043-08996-00
36 5040-09165-00
37 5040-09164-00
38 5040-08986-00
39 5040-08893-00
40 5040-09376-00
41 5043-09180-00
42 5040-09343-00)
43 5043-09169-00
44 5041-09163-00
45 504 1-09031-00
46 5641-09658-00)
47 5645-09330-00
48 5731-06314-00
49 5732-09178-00
50 5705~09172-00
51 5705-09173-00
52 5705-09199-00
53 5700-09004-00
54 5700-08985-00
55 5791-09027-00
56 5791-09028-00
57
58 4006-01003-06
59 4406-01117-00
60 5010-09534-00
61 5824-09248-00
62 5010-09363-00
63
64 5019-09362-00
65 03-7520-1
66 4703-00007-00
67 20-9229
NOTES:

BILL OF MATERIAL

PART
DESIGNATION

Ict
1C2
1C3
1c4
1C5
1C6
ic7
1C8
1C10
1en
IC13
02, Q3, 04

ZR1

BR1

Y1
R1,R18,R19,R21,R22,
R27,R30,R31, R32

R2 thru R10
R12,R15,R28,R36,R38

R14

R16

R17

R23, R24, R26
R25

R29
R33, R35, R37
R34

C1, C16 thru C23, C31
C2 thru C10
Clt
Cc12, C30, C36
C13, C24, C35
cl4
ci15
C25
C26
c27
c28
c29
C32, C33
C34
c37
SW1
DS1
F1, F2

1041, 1043
10J2, 1004

TP1 THR TP4
R11

SR1

o

SCRIPTION

RE P.C. BOARD REV F

A 2002 V AUDIO AMPLIFIER
42 BCD-DEC DECODER

400 QUAD 2 INPUT NAND

08 QUAD 2 INP. AND GATE
50 BUFFER

68 8 INPUT NAND GATE

69 HEX 1

10 RAM

N OO udbdD Iy~ T

5996A 6.

NVERTER

05 5 VOLT REG. W/TO 220 CASE
21 Pol.JA.

08 D/A CONVERTER
4401 NPN TRANSISTOR

8V ZENER DIOOE

MBA 200/3N253

BRIDGE RECTIFIER

3,58 MHz CRYSTAL

RESISTOR,
1
RSSISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,

RESISTOR,

SISTOR,

SISTOR,

SISTOR,

SISTOR,

ACITOR,
PACI TOR,
ACITOR,
PACI TOR,
ACITOR,
PACITOR,
ACITOR,
PACITOR,
CAPACITOR,
CQPACITOR,
CAPACITOR,
CAPACI TOR,
CAPACITOR,
CAPACITOR,
CAPACITOR,

OO0 ONIVT

FC, 4.7K OHM, 5% 1/4 WATT

FC, 100 OHM, 5% 1/4W

FC, 1K OHM, 5% 1/4W

FC, 1 OHM, 10% 1/2 WATT
FC, 2.2 OHM, 5% 1/4 WATT
FC, 220 OHM, 5% 1/2 WATT

FC, 3.3K OHM, 5% 1/4 WATT

FC, 3.3M OHM, 5% 1/4 WATT

FC, 47K OHM, 5% 1/4 WATT

FC, 10K OHM, 5% 1/4 WATT

FC, 10 OHM, 5% 1/4 WATT

CER. .01 MFD. 50V. +80%, -20%
CER. 470 PFD. 50V. +-20%

CER. .001 MFD, +-20% 100V.
ELECT. 1 MFD. 63V. -10 +50%
CER. .1 MFD. 50V. +-20%
ELECT. 1,000 MFD. 16V. +-20%
ELECT. 470 MFD. 10V. +-20%
ELECT. 100 MFD, 10V. +-20%
ELECT. 1,000 MFD, 25V. +-20%
ELECT. 4700 MFD. 16V. +-20%
CER. 47 PFD. 1K V. +-20%
ELECT. 10 MFD. 20V

CER. DISC, 27 PFD. 1KV. +-10%
TANTALUM 2.2 MFD. 15V. +-20%
TANTALUM 1 MFD. 25V. +-20%

MENTARY SWITCH SPOT
2,STD, DIP SWITCH
4 AMP SLOW BLOW FUSE
FUSEHOLDER
HEAT SINK THERMALLOY #60728
HEAT SINK THERMALLOY #60718
HSAT SINK THERMALLOY #6030
24 PIN SOCKET
41 PIN SOCKET
9 PIN MALE CONNECTOR 09-65-1091
4 PIN MALE CONNECTOR 09-65-1041

6J32x3/8" P-PH-S

6432 HEX NUT

0 OHM RES|STOR

TERM(NAL #1502-1

RESISTOR, FC, 5.6K OHM 5% 1/4 WATT

RESISTOR, 4.7K OHM 10 PIN SIP
TIE WRAP

#6 EXT. LOCKWASHER

THERMAL COMPOUND

USE THERMAL COMPOUND BETWEEN IC! AND IC8, AND HEAT SINKS.

2. CAUTION: AVOID STATIC DISCHARGE DAMAGE TO MOSILOGIC.
i

3. OBSERVE INDEX MARK OF ALL INTEGRATED C|RCUlTS;j

DIODES D1, D2, AND ZRY;

CAPACITORS C12, Cl4, C15, C25, C26, C27;

CONNECTORS 10J1, 1042, 1044, 1043, 10J5;

POSITION OF TRANSISTORS Q1, Q2, Q3, Q4.

REQ'D.
NO.

(N mt b mt s ek e s e

O —= O —

—_——— ]

1

NN ot BN = s ot e N ot ottt n et AN = 0 O = AN = —

>
B R S V]
x

.
(el
Pl R

Sound Board Assembly Drawing
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ALL IC'S WITH

DOT INDICATES

PIN NO. {

PLAYER 2 PLAYER |
n [y n N
O e e
w1 X DIGIT DRIVER . A ST DRIVER
> > £ PCAYER
i o 52 52
=g icI2 NEE ICI4 249 Ic13
& 7 ° & * ' n_!r °
W |
0 i Y | creDIT-UNITS DISPLAY commas |« | CREDIT-10'S DISPLAY
DIGIT DRIVER ~_SEGMENT DRIVER l,2, MATCH co | |E®
PLAYER 3 PLAYERS 1,2 & MATCH DISPLAYS i<
PLAYER 3 J3 MATCH-UNITS Al
[
g 1 S g f e dCOMMAC b a BI ol
1 1c3 45—
cl -
— e Ics > oo 0
L =
> LA~el! o
: G- :
. ICI0 2
LT Keep ALIVE=o BCD TO -
X +90V 73]
SEVEN ‘
20 IMEER QLI SEGMENT LAl 2
[ LR kEEP ALIVE +90V_CREDIT/MATCH DISPLAY DECODERS %
DIGIT ) X ' U q' ' 1_CR =
DRIVER . a ¢’ COMMA d 3, DIT o
PLAYER 4| ;. || PLAYER 4 e
< || MATCH-109 - o
DIGIT 1c7 Ic2 1c4 | |§
- ZRI
‘ < | SEGMENT DRIVER pe ¥ L~s
L2 L A~
IPLAYERS 3, 4 & CREDIT DISPLAYS.]! —CCTH>—
KEEP ALIVE ~loov | EEP ALIVE =Tid ~C2>—
=100
- O
= 4 J8 ICREDIT/MATCH
& DISPLAY J7 ——»9 | —J6 —> 6
CREDIT/MATCH/BALL IN PigyY
4 4
SEGMENT INPUT POWER INPUT

DIGIT
INPUT

ITEM
NO.

10

11

12

13
14

15

|
|

|
! BILL OF MATERIAL

PART PART REQ'D
NO. |DESTGNATION DESCRIPTION NO.
5760-09461 | BARE P.C. BOARD 1
5310-08971  |IC9,IC10,IC11 MC14069 HEX INVERTER 3
5310-08970  |IC3, IC4 MC14543 BCD TO SEVEN SEGMENT = 2
LATCH/DECODER/DRIVER
5680-08969  |ICl, IC2 UDN-7180 GAS DISCHARGE 2
! DISPLAY SEGMENT DRIVER
5680-08968  |IC7,1C8,IC12,IC13 UDN-6184A OR UDN-6118A GAS 4
| DISCHARGE DISPLAY SEGMENT DR.
5310-09450  |IC14 MC14081 QUAD 2-INPUT AND GATE 1
5010-08981  R1-R14 RESISTOR,FC,10K OHM, 14
| 5%, 1/2 WATT
5075-09135  |2R1 IN4740A ZENER DIODE 1
! 10V, 5%, 1 WATT
5043-08980  C1,C2 €5 THRU C8 CAPACITOR, CERAMIC, 0.01 MFD., 6
50V, +80 -20%
5010-09035  R28, R29 RESISTOR, FC,47K OHM, 2
5%, 1/4 WATT
5010-09086  R17 RESISTOR, FC, 6.8K OHM, 1
| 5%, 1/4 WATT
5010-08982 ’RIB THRU R27 RESISTOR, FC, 3 MEG. OHM, 10
‘ 5%, 1/4 WATT
5791-09437  \J1 THRU J4, J8 20 PIN RIBBON HEADER 5
5010-09149  [R15, R16 RESISTOR, FC, 15K OHM, 2
5%, 1/2 WATT
5010-09534 W1, W3 RESISTOR, O OHM 2
f
D|PIT CROSS REFERENCE
—i 7-SEGMENT STROBE
DIGIT DECODER/DRIVER (DRIVER)
Credit 10's 1C4/1C2 1 (1C13)
Credit Units 1C4/1C2 9 (1C12)
Match 10’s 1C3/1C1 1 (IC7)
Match Units IC3/IC1 9 (IC8)
#1 1,000,000 1C3/IC1 2 (1C13)
#1 100,000's 1C3/1C1 3 (1C13)
#1 10,000's 1C3/I1C1 4 (IC13)
#11,000's 1C3/IC1 5 (IC13)
#1100's 1C3/I1C1 6 (IC13)
#110's 1C3/I1C1 7 (1C13)
#1 Units 1C3/IC1 8 (1C13)
#2 1,000,000's 1C3/1C1 10 (1IC12)
#2 100,000's 1C3/1C1 11 (1C12)
#2 10,000's 1C3/1C1 12 (IC12)
#2 1,000's 1C3/I1C1 13 (IC12)
#2 100's \ 1C3/IC1 14 (1C12)
#2 10's \ 1C3/IC1 15 (1IC12)
#2 Units I 1C3/IC1 16 (1IC12)
#3 1,000,000's \} 1IC4/1C2 2 (IC8)
#3 100,000's | 1C4/1C2 3(IC8)
#3 10,000's | IC4/1C2 4 (1C8)
#31,000's i Ic4/1C2 5 (1C8)
#3 100's 1C4/1C2 6 (1C8)
#3 10's 1C4/1C2 7 (1C8)
#3 Units IC4/1C2 s(cs) |
#4 1,000,000's l iC4/1C2 10 (IC7)
#4 100,000's | 1C4/1C2 11 (IC7) %
#4 10,000's | 1C4/1C2 12 (IC7)
#4 1,000's |C4/1C2 13 (IC7)
#4 100's 1C4/1C2 14 (IC7)
#4 10's 1C4/1C2 15 {IC7)
#4 Units 1C4/1C2 16 (IC7)
#1 Comma -/1C1 2,5 (IC13)
#2 Comma -/1C2 10,13 (1IC12)
#3 Comma -/1C1 2,5 (IC8)
#4 Comma -/1C2 10,13 (1IC7)

C 8363 Master Display Board Assembly Drawing
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DRIVER BOARD
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3 SEE CABINET WIRING DIAGRAM FOR CONNECTlONS FOR CABINET SWITCHES.
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Game Pricing

PRICING MADE EASY. Function 19 allows a shorthand
method of setting the pricing functions. If a number
from one to eight is entered into function 19, a corres-
ponding standard setting (shown in the Pricing Table)
will be entered into the game. The rest of the pricing
functions are aufomatically set for that standard.

FOR CUSTOM SETTINGS first set function 19 to zero. Then
set the remaining values according to the Pricing
Table.

THE GAMES : PRICE RATIO is equivalent to the ratio X :
VS, where:

X = COIN-SLOT MULTIPLIER (the number at function 20,
21 or 22)

V = COIN VALUE

S§ = COIN UNITS REQUIRED FOR CREDIT (the number at
function 23)

For example at factory settings with quarter chutes the
variables produce | : 25xl or one game for 25¢.

Pricing Table
*Indicates standard settings by adjusting ONLY function 19

COIN-DOOR FUNCTION
MECHANISM GAMES/PRICE 19 20 24 22 23 24 25
Twin-Quarter 4/25¢, 4/$1 1 1 4 1 1 0 0
or *4/50¢, 3/$1, 6/$2 3 1 4 1 2 4 0
Quarter, “1/50¢, 2/75¢, 3/4 x 25¢, 4/$1 5 3 15 3 4 15 0
Doliar, 2/25¢, 8/$1 0 2 8 2 1 0 0
Quarter 1/25¢, 3/50¢, 6/54 0 1 4 1 1 2 0
1/25¢, 5/$1 0 1 4 1 1 4 0
1/25¢ 0 1 4 1 1 0 0
1/25¢, 3/50¢, 6/4 x 25€, 7/$1 0 3 14 3 2 0 0
1/50¢ 0 1 4 1 2 0 0
1DM, 5DM, 2DM «4/4DM, 3/2DM, 10/5DM 2 9 45 18 5 45 0
2/1DM, 5/2DM, 14/5DM 0 13 65 26 5 65 0
20¢, 50¢ 1/20¢, 3/50¢ 0 6 0 15 5 0 0
1F, 10F, 5F -4/2F, 3/5F only, 8/10F only 4 1 16 é 2 0 0
25-Cent, 4/25¢, 4/4G ] 1 1] 4 1 0 0
1 Guilder 1/25¢, 5/1G 0 1 0 4 1 4 0
5-Franc, «4/5F, 2/10F 7 1 0 2 1 0 0
10 Franc *4/40F 8 1 0 2 2 0 0
1-Franc or 1/4F, 3/2F 0 1 1 1 4 2 0
Twin 1-Franc 1/4F 0 1 1 1 4 0 0
Twin-2 Franc «4/2F, 3/4F 3 1 4 1 2 4 0
10 Franc, 20 Franc -4/10F, 2/20F 7 1 0 2 1 0 0
Twin 100-Yen 2/100Y 0 2 0 2 1 0 0
100 Lire, 200 Lire *1/200 Lire 8 4 -0 2 2 0 0
Twin-1 Sucre 1/3S, 2/58 0 2 0 -2 5 0 0
Any Free Play set function 18 to 0 for free play
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CHAPTER 3
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To Both Systems




A Word About Troubleshooting

WILLIAMS PROVIDES EXTENSIVE DIAGNOSTICS in the games it manufactures. These
can be a dramatic timesaver in your servicing work. Familiarity with the drawing set
and instruction manual can also enhance troubleshooting. In the few instances when
you can't find the problem using built-in diagnostics, these rules of thumb should
help...

I GIVE YOUR GAME A VISUAL INSPECTION in the suspected area. Bad connections
are common in older games.

2. THINK OVER THE SYMPTOMS and then jot them down. Keeping notes pins down
the details of your problem and prevents wasted time going over the same tests.

3. YOUR ANALYSIS SHOULD REVEAL which tools you need: Multimeter (analog or
digital), logic probe, oscilloscope or other diagnostic equipment. Gather your
tools.

4. CHECK YOUR VOLTAGES. Check regulated and unregulated DC voltages first at
the output of the power supply. If any DC voltage is missing check your AC
voltage at the fuse (with reference to its return line to the transformer). Use your
Power-Wiring Diagram and Interboard-Wiring Diagram to find the fuse’s
location. :

5. SWAP INTERCHANGEABLE BOARDS and chips that relate to your problem.

6. ONCE YOU'VE ISOLATED THE SUSPECTED CIRCUIT use your logic probe or
oscilloscope to test for normal operation.
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Function Finder

A glossary of terms used on WILLIAMS’ pinball schematics

FUNCTION DEFINITION

BLANKING Normally-high signal which is low during powerup and comes high (+5VDC) after
reset. Prevents system from locking on lamps and solenoids.

BUS 02 System clock — runs at 1 MHz.

CA1 CONTROL-A ONE — control line for port A on PIA (input to PIA).

CA2 CONTROL-A TWO — PIA input or output.

CB1 CONTROL-B ONE — PIA input that controls port B.

CB2 CONTROL-B TWO — PIA input or output.

CE1 CHIP-ENABLE ONE-NOT — input to IC. When low, it allows IC to operate.

CMOS RAM B + Battery supply for CMOS RAM. This voltage should measure at least + 3.8V with no
power applied to CPU board.

CS0, Cs1, cs2 CHIP SELECT 0, 1, 2 — PIA input used to partially decode addressing of PIA. With CS0O
and C$1 high and CS2 low, PIA is selected.

IR@ INTERRUPT REQUEST-NOT — Normally-pulsing MPU input. When low, IRQ tells processor

to temporarily change routine in program.

IR& Aand IR& B

INTERRUPT REQUEST A and B-NOT — outputs of PIA {tied together in our system) which
stay high until PIA needs bus.

MEMORY PROTECT Signal which comes from coin door. Tells if coin door is open (+5V) or closed (0V).
Prevents access to CMOS RAM when coin door is closed. You can't change GAME
ADJUSTMENTS when this signal is low.

NMI NON-MASKABLE INTERRUPT — MPU-input interrupt that can’'t be ignored (active low).
Tells processor to enter diagnostics.

PAO-PA7 and Ports of PIA which can be configured as inputs or outputs (individually or

PBO-PB?7 collectively). Usually they should be pulsing.

R'W READ/WRITE-NOT — MPU output. When high, MPU reads data bus. When low, MPU
writes on data bus.

RESET RESET-NOT — Input to MPU. When low, processor isn’t running. Used to initialize system
or restart it. Must be at least 4.0 VDC before system will come up.

ST ST6 Solenoid Trigger One through Six Not—Signals which come from different PIAs. Should
be high except when switch-triggered solenoids (17-22) are tested during solenoid test.

VMA Valid Memory Address—Output of MPU which goes high every time addresses are

stable (high or low). VMA is low whenever addresses are in transition.

© 1984 WILLIAMS ELECTRONICS, INC.
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NOTE: @
The coil part-number shown is used on LASER CUE pinball and STAR LIGHT pinball. Check the solenoid chart in your

instruction manual for the part number used in your game.

For Service... o/
Call your authorized %ﬂﬂm® @
WILLIAMS distributor ELECTRONICS, INC.

3404 N. California Ave., Chicago, IL 60618
(312) 267-2240, Telex 253095





