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~ INSTRUCTION MANUAL |
including procedures for...

@® operation

@ bookkeeping
@® adjustment
@ diagnostics

®
ELECTRONICS GAMES, INC.



Ic DESCRIPTION
Game ROM 4 ROM 16Kx8
Game ROM 2 ROM 4Kx8

. Sound ROM ROM 16Kx8
Speech ROM ROM 4Kx8
Speech ROM ROM 4Kx8
Speéch ROM ROM 4Kx8
Speech ROM ROM 4Kx8

System-9 ROM Summary

- TYPE

27128
2732

27428
2732*
2732"
2732*
2732

NUMBER  BOARD
u20 CPU
u19 CPU
u49 Cpru
U4 Speech
us Speech
ué Speech
u7 Speech

PART NO.

A-5343-10840
Not Used

A-5343-10841
A-5343-10842
A-5343-10843
A-5343-10844
A-5343-10845

“Type 2532 ROMs moy also be used for the speech ROMSs,

NOTICE 10 ORDER REPLACEMENT ROMS from your gutharized WILLIAMS ELECTRONICS GAMES distriputor,
specify (1) part number (if available), (2) ROM label color, (3) REV level (revision number} on the label, and (4)

. %, which game the ROM is used in.

System-9 Solenoid Table

. SOLENQID WIRE CONNECTIONS DRIVER | SOLENOQID
NO.) FUNCTION TYPE COLOR cPU PLAYFIELD/ TRANS. PART NO.
BOARD CABINET
M | Outhole controlled | GRY-BRN | 1J1141 8P3-1 Qa7 5A-23-850-DC
02 | Drop Target controlled | GRY-RED | 1J11-3 8P3-2 Q48 SA-5-24-750-DC
03 | "Funhouse’ Ejec! Hole controlled | GRY-ORN | 1)41-4 4P3-3 cad9 5G1-23-85C-DC
| 04 | "Corkscrew® Flashers contiolled | GRY-YEL 111-5 8P3-4 Q@50 #63 flashlamps
_. | 85, ] *Cycle Jump” Flashers cantrolled | GRY-GRN | 1J11-6 8P3-5 Q39 #63 flashlamps
06 | "Cycle Jump” Eject-Hole ~inirolled | GRY-BLU 1044-7 8P3-6 Q40 5G1-23-850-DC
07 | Player-3 Flashers controlled | GRY-VIO | 1J11-8 8P3-7 Qa1 #63 flashlamps
08 ! Player1 Figshers controlled | GRY-BLK 1M-9 8P3-8 Q42 #63 flashlomps
09 | Player-4 Flashers controlled | BRN-BLK | 4J12-1 8P3-9 Q54 #63 flashlamps
10 | Piayer-2 Flashers controlled | BRN-RED | 4J42-2 8P3-10 @55 #63 tiashlamps
11 | Genera! iHlumination controlled | BRN-ORN | 1J12-4 3F7-1 @54 5580-09555-00
12 | Not Used controlled | BRN-YEL 1J12-5 8P3-42 Q37 -
13 | Insert Hiumination controlled | BRN-GRN | 1J12-6 8P3-13 Q58 .
44 | Not Used controiled | BRN-BLU 1112-7 8P3-14 Q59 -
15 | Knocker controfled ; BRN-VIO | 1)12-8 P17 60 SA-4-23-350-DC
16 | Cein-Lockout Coil controfled ! BRN-GRY | 1J12-9 7P1-18,7P2-4 Q61 5M-35-4000-DC
- *47 | Lett Kicker special #1 BLU-BRN 1J19-7 4P3-47 Q75 5G4-23-850-DC
*t8 | Right Kicker special #2 ’ BLU-RED 1J19-4 8P3-18 Q77 5G1-23-850-DC
19| Upper Jet-Bumper special #3 : BLU-ORN | 1J19-3 8P3-19 Q9 561-23-850-DC
“20 | Left Jet-Bumper i speciol #4 BLU-YEL 1J18-6 ar3-20 Q81 . §G4-23-850-DC
*2% | Lower Jel-Bumper i specicl #5 | BLU-GRN | 1J19-8 8P3-21 @83 | 5G1-23-850-DC
'225 Not Used special #& . BLU-BLK 1J19-9 8P3-22 QB5 P -
- " BLK-BLU 1J19-2 7P1-30 - -
: : ORN-VIO | 10191 7Pt-7 . FL23/600-
] I ) I ' 30/24600-50V0C
— , Lefi Flipper : ORN-GRY | 1J19-2 7P1-¢ FL23/600-

30/2600-50vDC

|
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. Using only one High Score...
1. Enter tunction 12.

2 press the Credit bution unti! @ score appears in
the Player 1 dispioy. The ‘other displays should
be biank.

3. Use AUTO-UP and ADVANCE 10 enter tunction 43,
In the Flayer 2 display. tunction 13 shows the
number of credits won from the high-score
fegture. The Player 1 display shows (and allows
you to adjust) the wackup high-score. (This value
is restored when you press and hold HIGH-SCORE
RESET)

4 Use AUTO-UP and the Credit button 1o change
the backup high-scores. Al Game-Qver Mods.
the number of credits indicated by function 40
wiil be awarded if the player beats the high
scor.

5. Yo use the high-score teature without awarding
credits, set function 4010 0.

How To Make Game Adjustments

_ GAME-ADJUSTMENT PROCEDURE,
FUNCTIONS 43-44

Coin door must be open fo change settings

- ADJUSTMENT PROCEDURE
SUMMARIZED...

USE THE DIAGNOSTIC SWITCHES. With the AUTO-UP/
MANUAL-DOWN switch set to AUTO-UP, press the
ADVANCE switch twice, The GAME ADJUSTMENTS
routine wHi come up on the displays. Press
ADVANCE to go through the functions shown in the
Game-Adjustment fable. -

ADJUSTMENT PROCEDURE IN DETAIL...

1. Use AUTO-UP and press ADVANCE Test 04 is
indicated in the Credits display, function 00 in
the Bail-In-Play display, and the game
identification number in the Player 1 display.

Continued on page 8

Game-Adjustment Table

I roncrion | oescuieTion FACTORY un@
12 High Scores (see above)’
13 Backup High Score(s) 3,000,000
{High score credits awardad—tunction 40)
4422 First Replay-Level 4,200,000
15 second Replay-Level Of second-Highest Score 00
142 Third Replay-Level or Third-Highest Score 00
4723 Fourth Replay-lLevel or Fourth-Highest 3core 0o
48 Maximum Credits 30
’ 19 standard and Custom Pricing-Contrel 04/09
20 Lett Coin-Slot Multiplier 04/09
2 Center Coin-Slot Multiplier 00M8
22 Right Coin-Slot Multiplier 01745
23 Coin Units Required For Credit 01/05
24 Units Required For Bonus Credit 00/45
25 Minimum Coin-Units [¢o]
26 .Match 00
00: $tandard Match (awaras 10% replays)
01: Match OFF :
27 Special 00
00. Awards Credit
04: Awards Extra Ball
02: Awards points
28 Replay [il¢]
60: Awards Credil
01 Awards Extra Ball
02: No award
29 Maximum Plumb-Bab Titts {including warnings) 03
30 Number of Balls {including bonus ball} 03
k1) Gome-Adjustment #1: “Dunk the Dummy” Time ;- 20
May be any seliing petween the limits ot 10
and 30 seconds l l
32 Game Adjustment #2:  “Cycle jump” [Extra Bait shof) Time 1 04
setting Sec Boftom  Sec Middle secTop | |
Ring Lit Ring Lit Ring Lit
~ 00: Liberal 10 15 20 ! ‘
| 01 Moderale 08 0 15 ! |
| 02: Conservative 05 08 10 i i
33 Game Adjusiment #23: Time for mullipte scerng 1 20
May be any setting between the limits of 10
| and 30 seconds i i




Game-Adjusiment Table (Continued)

NOTES

1

FUNCTION DESCRIPTION FAGTORY SETTING
34 Game Adjustment #4: Background/Attraci Mode Sound 00
Background  Attract Mode  Spot DuckstRobbits
Setting Sound Sound Double Targe!
00 on On on
01 Off on on
02 Oon Off on
03 otf oftt on
04 Cn On ot
05 Oft on Off
06 On Off Ot
07 Oft Off Oft
1 Krocker used in some fireworks
2% Knocker used in mote fireworks
3x Knocker used in more fireworks
4% Knocker used in more firaworks
5x Knocket used in more flreworks
x = 0,1, 2 3,...7 from above for desired sOUNdS)
35 Gome Adjustment #5; Time to make ‘Roller-Coaster” bonus 15
mMay be any setting between the limits of 10
and 20 seconds '
36 Guame Adjustment #&: Memory for *Cycle-Jump” Extra Ball shot 04
Oparating Mode: To light Cycle-
Jump Extra Ball lamps requires
Memory  hitting ail ducks and oll 1abbits
Setting State 2 limes per.
00 Oft Game.
1] On Game.
02 of Ball. L 4
03 on Ball.
a7 Game Adjustrent #7: Memory on *Corkscrew” Extra Ball shot il
00: No Memory
01: Memary Cn
38 Gome Adjustment #8: Memory for the three Special lamps 471
Operating Mode: To light Spec .
Memory lamps requites hitting all ducks and
Setting State all rabbits 3 times per.
oo off Garne.
01 Oon Game.
02 Ooft Ball.
03 On Bail,
9 Gaoame Adjustment #9: “Cycle-Jump” memory & score lamps 00
Bonus Advance
Setting Lamps (Bottom, Middle,
start when... Top Ring)
00: Liberal turn begins 3,510
01: Conservative turn begins 2,35
02: Liperai st ball is in play 3,51
03: Consetvative 1st ball is in play 2,35
04: Liberal - playtield switch is mode 3,610
05 +: Conservative playfield switch Is made 2,35
40 Maximum high-score credits 04/03
00: Displays high scoses withou! credit payouts
a1 Maximum Extra-Balis at any time 04
a9 Not Used
50 Special Function
15: Auto-Cycle Mode
35 Ze1o bookkeeping iotals
i 45: Restore factory setiings & zero bookkeeping totals J
The second factory-setting value is with jumper 3. Setting functions 14 through 47 (repioy levels} to

W5 on the CPU Board removed

Functions 14 through 17 (repiay levels) may be
set fo any multiple of 400,000 peints. Setting
function 40 o zerc with function 43 set to any
score buf zero permits the high-score teature to
operale but no credits are owarded.

zero disables the replay-score point.

High scores are displayed or suppressed by
adjusting tunction 12 Use AUTO-UP and press
ADVANCE repeatedly until the number o high
scores you wish 1o show (0.1, 2, or all 4) appears

on the dispiays. Now return to Game-Over Mode.
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introducing Game Diagnostics

TESTS ITSELF! Your top-earning WILLIAMS pinbail
gome will naver be down for long. Buitt-in tests
cover just about everything that could go wrong
with a pinball game...a camplete status report
inciuding In-depth examinations of RAM, ROM, and
CMOS memory chips. displays, Iamps. solenoids,
switches, and sounds.

MO TEST EQUIPMENT 15 REQVIRED to perform these
jestst Just put the AUTO-UPIMANUALDOWN switch In
the MANUAL-DOWN position and press ADVANCE
once, This initigtes the display test.

\Use AUTO-UP and press ADVANCE once mora fof
each successive test.

MEMORY TESTS are accessed from the CPU board.
Simply turh the game on and press the CPU
DIAGNOSTIC switch near the MICroprocessor [large,
socketed) chip. The CPU board will perfarm a
checksum cOMPArisan to assess the heaith of your
memory-chips. Then, an on-boord LED readout
reports back 10 you..

Diagnostic Procedures
DISPLAY TEST

1. Use MANUAL-DOWN and press ADVANCE.
Displays should indicate all Os.

2. Usa AUTO-UP. Displays shoutd sequence from it
0s through ali 9s. Comma segments should come
on when the pdd digits are displayed.

Yo stop cycling, use MANUAL-DOWN. Press
ADVANCE to step through the tests one number
at a time. Use AUTO-UP to resume cycling.

SOUND TEST

4. [From Display Test] Use AUTO-UP and press
ADVANCE. Test 00 should be indicated in the
Credits dispiay and the Match display should
sequence from 00 through 06 A difterent sound
shouid be produced for each number,

2. To continuously puise g single sound, use
MANUAL-DOWN. Press ADVANCE to step through
sounds one at a time. Use AUTO-UP to resume
sequencing.

3. Press the SOUND DIAGNOSTIC-SWITCH. Now listen
for the followmg words. Missing of damaged
waords indicate the 1aiture of @ parhiculor ROM as
shown pelow. For part-orgering information, see
he ROM Summary ct iné beginming of this
manual

12

ROM:Sounds Table

WORDS/SOUMDS

Turkey ‘ 2732 1 Speech |
i 32| spesch 1
Hey ua | 2732 | spesch i
{train whistle) U&-Us-UD 2732 Speach |
ue-Us 2132 Spesach
us 2732 Speech

[rodler coasier]
(sprash)
[znd fough]

speach
spaech/CPyY
CPrU

LAMP TEST

1. Rater 1o your game’s Lamp-Matrix Table for
lomp numbers and wiring. CPy-Board
connections o jacks 16 {rows} and 37
[coiumns} ate also shown thete.

2 (From Sound Test} Use AUTO-UP and press
ADVANCE. Test 01 should be indicated in the
Credits dispiay and gll feature-lamps shoutd
fiash.

SOLENOID TEST

1. Refer lo yous Solenoid Table for solenoid
numbers and wiring. CPU-Boord connections at
jocks 1314 and 4J42 are olso shown thera.

2, [From Lomp Yost) Use AUTO-UP and press
ADVANCE. Test 02 should be indicated in
the Credils display. Tne Bali-in-Play display
sequences from 04 through 25. Cortesponding
solengids are pulsed. The fiipper relay 15
de-energized with sub-test 25.

3. Special solenolds (je! bumpers. Kickers, etc.) ore
not pulsed during the Solenoid Test. Insteod. you
must check these solenoids manuchiy. Press on
their trigger swilches or puil their switch-rigger
lines low.

4, To continuousty pulse a single solenoid, Lse
MANUAL-DOWN. Press ADVANCE to step through
controlled sotenoids cne al a fime. Use AUTO-UF
to resume seguencing.



System-9 Solenoid Table

controfled ! GRY-VIO
controlled | GRY-BLK
contiolied | BRN-BLK
controlled | BRN-RED
controlled | BRN-ORN
controlied ‘ BRN-YEL
controlled BRN-GRN
controlied BRN-BLU
controlled BRN-VIO
controlied BRN-GRY
special #1 BLU-BRN

player3 Floshers
Player-4 Flashers
player4 Floshers
player-2 Flashers
Generc urnination
Not Used

Insert klumination
Not Used

Knacker
Coin-Lockout Coil
Lety Kicker

Right Kickes special #2 BLU-RED
Upper Jet-Bumper special #3 BLU-ORN
Left Jet-Bumper special #4 BLU-YEL
Lower Jet-BumpeT special #5 BLU-GRN
Not Used special #6 BLU-BLK
Flipper (Not Used) BLK-BLU
Right Flipper” ORN-VIO

Left Flipper

*NOTES
4. Special-switch connections for solenoids 47 _through
24 are as foliows:
17—ORN-BRN—1148-5, 8p3-24
4B—ORN-RED—1J18-3. 8P3-25
19—_ORN-BLK—4J48-2, 8P3-26
20— ORN-YEL—1J48-4, 8P3-27
21— ORN-GRN—1J18-8. 8p3-28

2. FLIPPER COILS. This game requires 50-volt flipper
colls. For propet operation, the replacement
pott listed MUST be used,

SPECIAL-SOLENOID LOGIC
FOR “ON™ STATE

+ov pav eS¢ ey
A [
unfl - —4- N a1
55 TRISGER J;- i e i e
INBLT T 3
LOW WHEN IR 122 T oN
FUPPERS ENABLED
+

1N THE SOLENOID-OFF STATE, () the swisch ligger
te.g. kicker switch) goes low. (2) Meanwhile. the PIA
line remains high. {3) The rest of the signals reverse
":9" states. (These six solenqids aren't puised during

e Solenoid Test. instead. you mus? check them
manually: Press on their Irigger switches or ground
their switch-trigger lines.}

ORN-GRY

DRIVER ! SOLENOID

PR — AR
SOLENOID | WIRE GONNECTIONS
. FUNCTION ‘ TYPE COLOR cPY PLAYFIELD/ TRANS. ‘ PART NO.
! . BOARD CABINET \ f

Outhole Comrolled . GRYBRN | 44114 ap3-1 ™ Q47 | SA-23-850-DC
prop Target controlled GRY-RED | 4442 8p3-2 l Q48 | §A-5-24-750-DC
“Funhouse” Ejec! Hole controlied ~ GRY-ORN | 1)11-4 8P3-3 \ ady | 5GA1-23-850-0C
sCorkscrew” Flashers \ controlled | GRY-YEL 4J11-5 8pP3-4 @50 | #63 flashiamps
~Cycle Jump” Flashers confrofted | GRY-GRN 4J41-6 BP3-5 Qig | #63tlashlomps
“Cycle Jump® Eject-Hole controlled ! GRY-BLU 4117 BP3-6 [aT.14) ‘I $G4-23-850-DC

1514-8 8pP3-7 ‘ Qar | #63 fiashiamps
A9 BP3-8 . Q42 | #63 flashlamps

112-4 - BP3-9 54, #63 tlashlamps
1122 8P3-10 Q55 ¢ #63 tloshiomps

1)12-4 3P7-4

Q56 5580-09555-00

1125 8ra-12 ﬁ Qs7 |
1J12-6 8P3-43 ass -
1127 gP3-14 ~ ase -
112-8 P47 Q6 | SA-4-23-850-DC
1129 701-48.7P2-4 Q61 | SM-35-4000-DC
40197 BP3-17 Q75 . 5GA-23-850-DC
1449-4 BP3-18 an i 561-23-850-DC
14493 8P3-49 a0 | 5GA-23-850-DC
AN9-4 8p3-20 a8l | 5G4-23-850-DC
1)49-8 8P3-21 Q83 | $G1-23-850-DC
1119-9 8p3-22 Q85 |-
1349-2 7P4-30 - -
41191 42 %1 23/600-

| 30/2600-50vDC
1019-2 P49 FL23/600-

30/2600-50vDC

3. Flipperbutton connections:
Right-ORN-V'IO-UiQ-", TPA-7
Left—ORN-GRY—1J19-2, 7P1-9
Not Used—BLK-BLU—UW-z, 7PA-30

A On German games, the solenoid-12 wirng is
used for the token-dispenser solencid.

5. Typicol circults for solencids and speciol
swilches follow.

Black

I:;j-) (Gnd)
‘ +

CONTROLLED-SOLENOID LOGIC
FOR “ON* STATE

34V
S DY >

Fy
F%?: au CONTROLLED |
| 'Jﬂz & SOLEMHUTON
Fy S " w2
408 0
—_—

| . =
—— A —
BCARKING % ‘\-—q_wnzz

IN THE SOLENOID-OFF STATE, (1) the enable line
goes low. (2} Meanwhile the BLANKING signal
remains high. {3) The rest of the signols reverse therr
siates.

13
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System 9 Lamp-Matrix Table

COLUMN 1 | 2 ! 3 ‘ 4 5 ! ] } 7 1 8
YEL-BAN | YEL-RED YEL-ORN | YEL-BLK YEL-GRN ; YEL-BLU i YEL-VIO YEL-GRY
HOW W7y W2 w3 W4 W6 L ower 0 rs 1478
RED- Game " Cork- |  Rabbit Cycle- Duck- |, Rabbit- COMET One
1 BRN Over screw | Targel Jump Quthele Quthole Ramp Million
1461 Lamp Special 9 #4 a0 20K 25 E?.cmus33 ; Bonus41 30K 45 57
RED- Match | Duck Advance Cycle- | Duck | Rabuit- 50K win a
2 BLK | Target w Bonus Jump Bonus Bonus Miilion
196-2 2 #1 gL Mut gl 50K #1 3 * 42 50 58
RED- Tit Duck | GCollest Cycle- Duck- Rabbit- 100K Lts One
3 ORN Target | Duck Jump Banus Bonus Extra Milion
1163 1 #2 44 i Bonus 44 200K 57 #2 g | #2 s Ball g4 590
F———"T1 +
RED- High- |  Duck T Top C-Jump Duck- Rabbit- 100K Lts Ride
4 YEL Scores | Target Lanes Ex Ball Bonus Bonus Special Again
1465 s, %% 12 1 | Bimgg|  #4 36|  *4 a4 52| (g
RED- Ride | Duck Top C-Jump Duck- Rabbit- Al 2x
5 GRN Again 2X } Target Lanes Ex Ball Bonus Bonus Scores
166 | Bkooxi g #4 qg 9 gy Mid) o *8 57 #8 45 2X g3 61
RED- Bal- | Rabbit Top G-Jump Duck- .  Rabbit- Alt ax
6 BLU In-Play 1 Target Lanes Ex Ball Bonus Bonus Scores
167 6l #1 4, 8 4 {Top) 44 #16 gp|  #16 4 3X g 62
RED- COMET Rabbit Top Right Duck- Rabbit- All 4x
7 VIO Eyes . Target Lanes Drain Bonus Bonus Scores
106-6 7! #2 15 6 23 Spcl. 3t #32 19 #32 ar 5% 55 63
RED- COMET Rabbit Collect Left Al All C'screw 5X
8 GRY Eyes Target Rabbit Drain Rabbits Ducks Extra
1460 8i #3 18 Bonus o4 Spel. 3p Down 40 Down 49 Bakt gg 4
System 9 Switch-Matrix Table
COLUMN 1 I 2 3 4 5 6 7 8
GRN-BRN l GRN-RED | GRN-ORN | GRN-YEL GRAN-BLK | GRN-BLU | GRN-VIO | GRN-GAY
ROW 1481 | 1J8-2 1J8-3 1J8-4 1J8-5 1J8-7 1.J8-8 1J0-L
WHT Phumb- | Clscrew Rabbit C-Jump L-Left Left P|a¥!ield Not
1 BRN @rqb | FRallover Target Lwr-Ring Standup Jet- - Tilt Used
‘ ‘
1410-9 il g B #4 17 Eiect 25 Sw a3 Bumper“ 29 5
WHT- Ball- | Duck- Advance C-Jump U-Left Lower COMET Not
2 RED Roll 1 Target Bonus X Cir-Ring Standup Jeot- Remp/Lwr Used
1J10-8 Tilt 2 #1 10 {Eye) 18 Sw 26 ELE Bumper,., Sw g 5
WHT- Credit | Duck- C'screw C-Jump U-Right Left- Not Not
a1 OBN Butten Target Lower Upr-Ring Standup Dutside Used Used
14107 g #2 g SWogg| 5w g7l SW 35|, Lane 43 51 5
WHT- Right '; Duck- Top COMET Lett-Cir Left- Not Not
4 YEL Coin ; Target Lanes Ramp/Upr Standup Inside Used Used
14106 ol #3 | 1U gpl S oa| S™ ol P 52 6
WHT- Center , Duck j Top “Dummy L-Right Outhole Not Not
5 GRN Coin 1 Target Lanes Dunk” Dr Standup [ tieer Used
1J10-5 s % gai 9 | Tawelpg| S a7 as 53 .
WHT- Left . Babbt- |, Top , LANE T Center | Plunger Not Not
§ BLY Coin | Target | Lanes iCHANGE?" i Standup ; Switch Used Used
1410-3 6. *' 1a 27| % 30| 5% 38 a5 | 54 .
WHT- Siam : Rabbit- Top | PRight C-Right Left Not Not
7 VIO Tilt ;. Target Lanes Drain Standup | Kicker Used Used
1410-2 « ;#7456 gg| Secig | SV 3| 47 55 |
WHT- High- | Rabbit 1 Funhouse Left Upper W Right Not Not
8 GRY Score i Target : (Eject Drain Jet- ' Kicker Used Used
1J10-1 Resel g #3 45 Hole) 94 Spct 4p l Bumpergg l 48 ‘

14




SWITCH TEST

4 Referiothe Switch-Matrix Table for switch
numbers and wiring. CPU-Boara connechions at
jacks 1J8 [columns) and 1J10 {rows) are aiso
shown thete.

2. (From Solenoid Test} Use AUTO-UP and press
ADVANCE. Test 03 should be indicated in the
Credits dispiay with the swilch numbers
sequencing in the Ball-in-Play gisplay.

As @ switch number is disptayed. a sound is
produced. As a switch is opened. ifs number is
removed fiom the sequence. Wnen alt switches
are open, the Bali-In-Play disptay is blank and
the sounds stop.

3. HOLD DOWN EACH SWITCH so its number i
shown at least twice. A sound is produced and a
switch number is momeniasily indicoted in the
Ball-in-Play dispiay.

ROW PROBLEMS. If two switches of o row are
indicated with only one switch closed, check for
a shoft between the column wires.

FOR MULTIPLE INDICATIONS, check for a short
peiween row wires,

4. PLAYFIELD OR CPU BOARD? To determine
whether the problem is in the playfieid of the
CPU Bourd. remove connectors 198 and 1P10
from the CPU Board, Now enter the Switch Test.
Use a juiiper wire to simulate switch operation.

For @xample, in the Switch-Matrix Table. notice
that placing a jumper between 1110-pin 9 ang
1J8-pin 2 should produce an indication of sw.li
09 being closed.

AUTO-CYCLE MODE

1. The Aute-Cycle Mode permits you to check
intermittent problems in the playlield, backbox,
cabinet, and CPU Board.

2. Set function 50 of Test 04 (Bookkeeping Mode] 1o
15,

3. Press ADVANCE to start the Auto-Cycle Mode.
This mode repeatedly sequences through the
Display Test. Sound Test (00}, Lamp Test (01). and
Soienoid Test (02).

4. This sequence is repeated, until the game is
turned o' -~ on

SYSTEM-9 MEMORY-CHIP TEST -

Press the DIAGNOSTIC bution on the CPU Board. The
CPU Boord's seven-segment display proviges the
following indications:

INDICATION | PROBABLE CAUSE
——
0 | Test possed (game returns fo
| Game-Over Mode)
1 | CPU-Board lockup; also check
i memoty-protect circuit and
Ut CMOS RAM for stuck bifs
|
2 | u20 Game ROM 1 foulty
3 U20 Game ROM 1 faully
4 U1? Game ROM 2 faully
5 Blanking-signal stuck, ¢oin
door closed, memo:y-protect
circuit faulty, or U18 CMOS
RAM taulty
R S——
7 System Failure
None U20 Game ROM t faully

IF YOUR GAME IS LOCKED UP, you moy have a bad
power supply. The 5-volf logic supply g the first one
you should check. Then, check the 12-valt supply.
which is used to reset your microprocessor. Test for
both DC and AC. Here’s why..

NORMAL RIPPLE FIGURES. You may find 0 few
millivolts of AC at the regulated-DC power outpuls.
Depending on theif rated output, unregulated DC
supplies can produce ovet 100 millivaits of AC,
Power supplies with leaky eleciolytics produce
substantially more rippte thon this.

TESTING CAPACITORS. Testing the power supply’s
capacitors. by substitution is very easy and
reasonably cheap. Unless a capacitor is obviously
bad (bubbling, swollen, or dripping). start by
replacing the largest one.

SAFETY FIRST! Betore removing copachors,
discharge them by shunfing them with a 10K, 1W
resisior.

FOR 7 INDICATION, occasionally, the following
components can contribute to this problem: uz4;
components in the IR circuit; broken leads on C9
{22 mfd) in the Reset circuil. loosely seated ICs on
the CPU Board.
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