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CPU JUMPER TABLE

CPU* ROM Jumpers
Game Version Location Installed Removed
Laser Wars Ver 1 5C J1b,J3,J4,J6a,J7a,8J8 J1a,J2,45,J6,&J7b
Ver2 5C J1b,J3,J4,J56a,J6a,J7b,8J8 J1a,J2,J5,J5b,J6b,&17a
Secret Service Ver2 58,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J54,J6a,&J7a
Torpedo Alley Ver 2 5B.5C J1b,J3,J4,45b,J6b,J7b,&J8 J1a,J2,J5,J53,J63,&]7a
Time Machine Ver 2 5B,5C J1b,J3,J4 J5b,J6b,J7h.&J8 J1a,J2,J5,J5a,J6a,&J7a

*Version 1 has a 2K RAM which is a 24-pin G at location 5D.
*Version 2 has an BK RAM which is a 28-pin IC at location 5D.

Power-up CPU Self Tests

Upon power-up, the CPU board performs a serles of self tests of major components. Turn the game on while ob-
serving the LEDS onthe CPU board. Tests of the PIAs, RAM, and EPROMs are performed automatically and results
of the test are indicated by the PIA LED.

With ali tests passed, the LEDs illuminate In the following sequence at power turn-on. The PIA and +5V LEDs il-
luminate immediately. Approximately 1/2-second later the PIA LED goes out and the Blanking LED illuminates; the
+5V and Blanking LEDs remalin illuminated until the game Is turned off. Test failures are indicated with the PIA
LED:

PIA LED SUSPECT COMPONENT
Stays On One of the 6821 PlAs
Flashes 1 Time 6064 RAM at location D5,
Flashes 2 Times EPROM at location B5.
Flashes 3 Times EPROM at location C5.

QUICK REFERENCE FUSE CHART

PPB BOARD POWER SUPPLY BOARD

F1 5A Slo-Blo G.I. 6.3VAC F1 7A Slo-Blo +5VDC Regulator Input (9VAC)

F2 5A Slo-Blo G.l. 6.3VAC F2 7A Slo-Blo +5VDC Regulator input (9VAC)

F3 54 Slo-Blo G.1. 6.3VAC F3 0.25A Slo-Blo Display Reg. Input (30VAC)

F4 5A Slo-Blo G.I. 6.3VAC F4 8A Slo-Blo Switched lllumination Buss (18VDC)
F5 5A Slo-Blo Flipper Power 48VAC F5 3A Slo-Blo Solenoid Buss (34VDC)

F& 3A Slo-Blo PPB Solenoids/Flash Lamps (34VDC) F6 5A Slo-Blo Solencid Buss (34VDC)
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DATA EAST LIMITED WARRANTY

Data East USA, Inc., ("Seller") warrants only to the initial purchaser of its products that the items listed below are
free from defects in material and workmanship under normal use and service for the warranty period specified:

PRINTED CIRCUIT BOARDS (GAME LOGIC) 60 DAYS

No other parts of Seller's product are warranted.
Warranty periods are effective from the Initial date of shipment from Seller to its authorized distributors.

Seller's sale liability shall be, at its optian, to repair or replace products which are returned to Seller during the war-
ranty perlods specified, provided:

1. Seller is notified promptly upon discovery by purchaser that stated products are defective.
2. Such preducts are properly packaged and then returned freight prepaid, to Seller's plant.

This warranty daes not apply to any parts damaged during shipment and/or due to improper handling, or due to
improper installation or usage, or alteration. [n no event shall the Seller be liable for any anticipated profits, loss
of profits, loss of use, accidental or consequential damages or any other losses incurred by the customer in con-
nection with the purchase of a Data East USA., product.

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN A WRITTEN CONTRACT BETWEEN SELLER AND PURCHASER,
THERE ARE NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPQOSE.

WARNING--This equipment generates, uses, and can radiate radio frequency energy, and if not installed and used
in accordance with the Instructions manual, may cause interference to radio communications. It has been tested
and found to comply with the limits for a Class A computing device pursuant to Subpart J of Part 15 of FCC Rules,
which are designed to provide reasonable protection against such interference when operated in a commercial
environment. Operation of this equipment in a residential area is likely to cause interference in which case the
user at his own expense will be required to take whatever measures may be required to correct the interference.



GAME SPECIFICATIONS

POWER REQUIREMENTS

This game is provided with a 3-prong plug and must be connected to a properly grounded outlet 1o reduce
shock hazard and insure proper game operation. Refer to AC Power Wiring Diagram for transformer connec-
tions required for normal, high, and low line conditions.

Normal Line: 109 to 129 Vac {211 to 225 Vac)

High Line: {226 to 235 Vac)

Low Line: 95 to 108 Vac (200 to 210 Vac)

MAJOR ASSEMBLY AND FUSE LOCATIONS

Refer to the Game lllustration (page 2) to identify locations of the major assemblies, and fuse values and locations.

PROM SUMMARY
CPU Board: Location 5B, 5C
Sound Board: Locations 6F (Voice ROM 1}, 4F {Voice ROM 2), and 7F (Sound ROM)

TRANSPORTATION

To reduce the possibility of damage, observe the following precautions whenever transporting the game. Lower
the backbox and secure it to the cabinet. Remove the legs and secure the game within the transporting vehicle.

GAME ASSEMBLY PROCEDURES
(Refer to the Game lllustration on page 2)

1. Open the top of the carton and lay it on its side with the bottom of the cabinet down. Uslng the plastic band-
ing strip as a handle, slide the game out of the carton.

2. Remove all packing materlal. Locate cabinet legs in corner packing inserts and assembly parts package in the
cashbox. There should be four leg levelers, eight leg bolts, two head bolts with washers, and three pinballs.

3. Attach leg leveler from the parts package to each leg, make sure that each leveler is threaded through a hex
nut before threading it into the leg.

4. Support rear of cabinet and attach rear legs using two leg bolts for each leg.
5. Support front of cabinet and attach front legs using two leg bolts for each leg.

6. While assuring that no cables are being pinched, carefully raise the backbox and temporarily secure it in s
upright position with the clamps provided on the rear of the cabinet.

WARNING

Do not attempt to move the game with the backbox secured in this temporary manner. if moved, the backbox
could come unclamped and suddenly fall to the lowered position resulting in possible injury to personnel and
equipment damage. -
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7. Remove the backbox keys from the clip on the inside of the coin door and unlock and carefulty remove the
backglass. Set the backglass aside.

8. Carefully remove the playfield glass and set it aside.

9. Obtain the two bolts and washers from the parts package and open the backbox insert board. Secure the back-
box to the cabinet pedestal with the twa bolts and washers.

10. Check all connectors in the backbox for loose wire terminations. Reseat any loose wire by pushing in on the
terminal.

11. Push on all connectors plugged into the CPU board, Sound Board, Power Supply Boards, and (on insert board)
Display board to check that they are properly seated.

12. Check that the fuses on the Power Supply board, PPB board and fuse panel are seated properly.

13. Raise the playfield and the support bar on the right side of the cabinet; support the playfield by inserting the
support bar into the countersunk notch on the bottom side.

14. Check all cabinet cable connector terminations.
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15. Remove the Plumb tilt from the parts package and install on the panel on the inside left of the cabinet. Note
that this game is not equipped with a ball roll tilt.

16. Lower the playfieid and level the playfleld side-to-side by adjusting leq levelers.

17. The playfield front-to-back incline is factory set at approximately 6 degrees.If a pitch indicating meter is not
available, adjust the front and rear levelers to the lowest position for the proper pitch. Readjust side-to-side level
as required.

NOTE

The playfield incline aftects difficulty of play. Use the recommendad incline; game difficulty is best varied using
game adjustments.

18. Check the plumb tiit and adjust as required.

19. It desired, perform any self tests at this time. With the insert door closed, carefully reinstall and lock the back-
glass.

20. Place the three pinballs on the playfield near the outhole and carefully reinstall the playfield glass.

21. If desired, make game pricing and Add-A-Ball, Novelty, or 5-Ball Play adjustments at this time.

GAME OPERATION

STANDARD FEATURES

Insert coin(s), the game says PRESS START for the first credit and says STEREQ for each subsequent coin and
the Player 4 display indicates the number of credits posted. Depress the credit button and a start-up sound is
produced, the posted credits are reduced by one, Player 1 display flashes, Player 4 display indicates BALL 1, and
a ballIs served to the plunger trough. Additional players may be added by depressing the Credit button before the
end of ball 1.

The sacond closure {adjustable) of the plumb bob tilt switch tilts the ball in play. Closure of the slam tilt switch in
the coin door ends the current game(s). '

Atthe end of each ball, earned bonuses are collected. At the end of the last ball for the last player and after bonuses
are collected, the system produces a random 2-digit number (a multiple of 10; 00 to 90) for a Match feature {ad-
justable). Matching the last two digits of a player score with this number awards a credit. Players exceeding high
score levels receive free credits (adjustable) and are able to enter their initials with the new High Score achieved.
The game then proceeds into the game-over mode and then to the attract mode. A custom message (adjustable)
can be displayed during the attract mode.

AUTOMATIC BALL TIME AVERAGING

A ball time averager feature is provided which can make automatic adjustments affecting player appeal.This fea-
ture is provided by ‘quick look’ adjustment Ad 15 and is enabled as the factory setting. Periodically a check is made
of the average ball time and adjustments are made to maintain approximately 65-second ball time. This check is
made at the same time that highest scores are reset (expanded ADJUSTMENT E Ad 36) so make sure that E Ad
36 is not set to OFF. (Note that the other highest score adjustments may be disabled if desired.) Refer to Game
Adjustments for additional detalls.



MANUAL PERCENTAGING

This game is equipped with Manual Percentage Adjustment.

As previously with our games, you can either set operator adjustments for a replay percent or you can set a fixed
replay score.

If you set operator adjustments for a particular replay percent, the game will compute a recommended score to
keep the game at that replay percentage.|f a change is recommended and the game coin door is opened, the dis-
plays will indicate a recommended replay score to beat and knock the Klacker to alert the operator. By pressing
the start button, the score to beat will be changed to the recommended level. If you close the coin door or go into
audit or adjustment mode, no score change will be made.

You may choose 1o ignore the recommended change; for example, you may not think last week’s players were
the usual crowd. Or you may choose to make a different score to beat adjustment; this is done by utitizing adjust-
ment ADD2.

GAME SPECIFIC FEATURES

Top Lanes - Score back panel value, spot Starwarp Lamps, Spot corresponding decade target (1970°s,1960’s,&
1950's) completing the lanes 6 times lights outlane extraball. {(Alternates left to right with the right flipper.)

Starwarp - Thatop lanes and each ramp spot a letter In S-T-A-R-W-A-R-P _Spelling STARWARP activates the timer
on the 1 Million Point center ramp shot.

Time Travel - Complete the Triangles for the 1970s, the Circles for the 1960's, the Squares for the for the 1350's
and shoot the left or right ramp to go back in time.

Multi-Ball - Go back in time to the 1950s and 3 ball Multi-ball is enabled. Play Multi-ball twice in one game ta lite
extraball in tha right and left cutlanes.

Mini-Jackpot - Shoot the center ramp 3 times in succession to complete Mini-Jackpot.

Jackpot - During Multi-ball complete the Center Ramp and score 100,000 to 1,000,000 points.(100,000 points for
ramp shot and 100,000 points for each lit 1970's,1960's, and 1950's target.)

Einstein Shot - Thumper Bumpers increase energy value.Collect the energy value by rolling over a flipper return
lane and making an opposite ramp.{example- Left Return lane to Right Ramp)

Laser Kick - Completing flashing left or right ramps re-lights the Laser kick Feature.

Refer to the Game Specific Adjustments on page 16 for additional information.



AUDIT FUNCTIONS
GENERAL

There are 70 audit functions provided for accounting purposes and for evaluation of game difficulty adjustments.
Audit functions are splil into two groups. There are eleven most-used audits (AUO1 through AU11) in a 'quick look’
group and 58 less-used audits (E AU13 through E AU70), in an 'expanded’ group. The various auditing functions
are summarized in the AUDITING FEATURES TABLE and, when accessed, are shown on the player score dis-
plays. The Audit Number is shown in the Player 3 Display, the Description inths Player 1 and 2 Displays, and the
Audit Total In the Player 4 Display. Access and control is provided from switches located on the inside of the coin
door.

To access audit functions,open the coin door and make sure that the FORWARD/REVERSE switch is in the FOR-
WARD (up) position. Depress the STEP switch and the game name is shown in the Player 1 and 2 displays, the
Player 3 display is blank, and the PROM revision level is shown in the Player 4 display. This indicates access to
audit functions.

With the FORWARD/REVERSE push-button switch still in the FORWARD (up) position, depressing the STEP push-
bution switch advances through the audit functions one at a time. To review lower-numbered functions, set the for-
ward/reverse push-button switch to the REVERSE (down) position and operate the STEP push-button switch.
Toaccess expanded audits, operate the step push-button until AU12, EXPAND AUDITS is displayed. Set the choice
to ON as Indicated in the Player 4 display by depressing the Credit push-button and then depress the step push-
button. The request is installed and E AU13 is displayed. When you exit audits and adjustments, the AU12 setting
is returned 10 oft for the next time that a review of audits are required.

Audit totals may be reset to zero using Game Adjustment Ad17, Audits Reset. Game adjustments (Ad01 to Ad19
and E Ad20 to E AdB0) begin alter the last audit function (AU12 or € AU70). Once audits functions have been
recorded, and if no adjustments are required, you may return the game to the attract mode. If adjustments are re-

quired, continue pressing the STEP button untit the game adjustments are reached. See Game Adjustments for
detalls.

‘QUICK LOOK’ FUNCTIONS
Total Paid Credits (AU01) - the total number of paid credits is displayed.
Free Percent (AUQ2) is Free Total (E AU14) divided by Plays Total (E AU13).

Ball Time Average (in seconds) (AUQ3) is Total Play Time (in minutes) (E AU20) divided by Total Balls Played (E
AU21} with the result multiplied by 80.

Coins (AU04, 05, and 06) - These three audit totals are provided to show the amount of coins registered for the
left, right, and center coin chutes, respectively.

Replay Percentage (AU07) is the Replay Total awards for exceeding replay score levels (E AU15) divided by Plays
Total (E AU13).

High Score Percentage (AUO8) Is High Score Total (E AU19) divided by Plays Total (E AL13).
Extra Ball Total (AUQ9) is the totat number of extra balls awarded.

Extra Ball Percentage (AU10) is AUQ2 divided by Balls Total {E AU21).

Cycles Burn In {AU11) provides the humber of diagnostic burn-in cycles (factory use}.

Expand Audits (AU12) permits viewing of expanded audits.






EXPANDED FUNCTIONS

Plays Total (E AU13) is the sum of Total Paid Credits (AUQ1) and Free Total (E AU14). Note that free credits are
not recorded in the audits until they are actually used.

Free Total (E AU14) is the total free credits for replays, high-score-to-date, specials, and match.

Replay Total (E AU15) is the total awards (credits, extra balls, or audit only) for exceeding replay score levels.
Special Total (E AU16) is the total awards (credits, extra balls, or scores) for making specials.

Special Percentage (E AU17) is Special Total (E AU16) divided by Plays total (E AU13).

Match Total (E AU18) is the total credits awarded for matching the last two digits of the score with the system-
generated Match Number atthe end ofthe game. Percentage of match credits will be approximately 8%, if enabled.

High Score Wins (E AU19) is the total credits awarded for exceeding the high-score-to-date scores.
Play Time (E AU20) is the cumulative time of balls in play (in minutes).
Balls Total (E AU21) is the total of reqular and extra balls.

Replay Awards (E AU22 through 25) provide the total awards (credit, extra ball, or audit} for replay levels 1 through
4, respectively,

Games - Player (E Al24 through 29) provide individua! tatals of 1- player, 2-player, 3-player, and 4-player games,
respectively.

Cycles Attract Mode (E AU30} provides the number of cycles through the attract mode (factory use).

Reset High Score (E AU31) provides the number of times that the high score levels have been automatically reset
{if enabled).

GAME SPECIFIC FUNCTIONS
Enter 3 Ball (E AU32) provides the number of times that three ball muiti-ball was accomplished.

Percent 3 Ball (E AU33) provides the percentage of games that three multi-ball was accomplished.
Total Lock Ball (E AL34) provides the total number of balls locked.

1970 Lit (E AU35) provides the number of times the 1970's ramp shot was lit.

Return 1970 (E AU36) provides the number of times the game went back to 1970.

1860 Lit (E AU37} provides the number of times the 1960's ramp shot was lit.

Return 1960 (E AU38) provides the number of times the game went back to 1960.

1950 LIT (E AU39) provides the number of times the 1950’s ramp shot was lit.

Return 1850 (E AU40) provides the number of times the game went back to 1950.

Laser Kick Scored (E AU41) provides the number of times the Laser Kick was used.

Laser Kick Relit (E AU42) provides the number of times the Laser Kick was re-qualified.



Left Ramp (E AU43) provides the number of times the left ramp was made.

Center Ramp (E AU44) provides the number of times the center ramp was made.

Right Ramp (E AU45) provides the number of times the right ramp was made.

Minl Jackpot Scored (E AU46) provides the number of times the mini jackpot was scored.

Left E=MC? (E AU47) provides the number of times the left ramp was made after the right flipper feed lane was
made.

Right E= MC? (E AU48) provides the number of times the right ramp was made after the left flipper feed lane was
made.

Special Lit (E AU49) provides the number of times the special was lit.

Special Scored (E AU50) provides the number of times the special was scored.

Jackpot Scored (E AU51) provides the number of times the jackpot was scored.

25K Lanes (E AU52) provides the number of times the 25K bonus was made off the top lanes.
50K Lanes (E AU53) provides the number of times the 50K bonus was made off the top lanes.
100K Lanes (E AU54) provides the number of times the 100K bonus was made off the 1op lanes.
Bonus Hold (E AU55) provides the number of times the bonus hold was made off the top lanes.
Top Extra Ball (E AU58) provides the number of times the extra ball was made off the top lanes.
2X Ball (E AU57) provides the number of times the 2X all scores was made off the top lanes.
Star Warp Lit (E AU58) provides the number of times the star warp was lit.

Star Warp Scored (E AU59) provides the number of times the star warp was scored.

Drain Left (E AUB0) provides the number of times the ball drained out the left drain.

Drain Center (E AU61) provides the number of times the ball drained out the center drain.

Drain Right (E AUB2) provides the number of times the ball drained out the right drain.

2X Bonus (E AUB3) provides the number of times 2X bonus was made.

3X Bonus (E AUB4) provides the number of times 3X bonus was made.

4X Bonus (E AU65) provides the number of times 4X bonus was made.

5X Bonus (E AUB6) provides the number of times 5X bonus was made.

Lane Exira Ball (E AU67) provides the number of times an extra ball was made by the out lanes.

1950 Extra Ball (E AU68) provides the number of times an extra ball was made by the out lanes after going back
to 1950 twice during the same game.

Buy In Games (E AUB3) provides the number of times the buy in feature was used.

Average Game Time (E AU70) provides the average length of a game in seconds.



GAME ADJUSTMENTS
GENERAL

There are 60 adjustable functions provided to vary difficulty of play and to periodically reset audits and the high
score levels. The various game adjustrments are summarized in the Game Adjustments Table and, whenaccessed,
are shown on the player score displays. The Adjustment Number is shown in the Player 3 Display, the Descrip-
tion in the Player 1 and 2 Displays, and the Setting in the Player 4 Display. Access and controtl is provided from
switches located on the inside of the coin door.

Game adjustments are accessed from the audit mode. With the audits displaying game identification and the FOR-
WARD/REVERSE switch in the REVERSE (down) position, depress the STEP switch and E Ad60 (Expanded Ad-
justment 60) is shown in the Player 3 display, FACTORY RESET is shown in the Player 1 & 2 displays.and OFF is
shown in the Player 4 disptay.With the audits displaying AU12(or expanded E AU70)and the FORWARD/REVERSE
switch inthe FORWARD (up) position, depress the STEP switch and Ado1 is shown inthe Player 3 disptay, REPLAY
MANUAL/FIXED is shown in the Player 1 and 2 displays, and the setting is shown in the Player 4 display.

With the FORWARD/REVERSE switch in the FORWARD (up) position, depressing the STEP switch advances
through the game adjustments one at a time. With it in the REVERSE (down) paosition, the STEP switch selects
lower-numbered adjustments. To rapidly scroll through adjustments, hold the STEP switch depressed. Adjustment
values are changed by operating the GAME START switch.The FORWARD/REVERSE switch sefting determines
whetherthe values are increased or decreased. (With the FORWARD/REVERSE switch up,the value increases ,with
it down, the value decreases). When the STEP switch is depressed the Player 1 and 2 displays indicate REQUEST
INSTALLED.

REPLAY AND GENERIC FEATURES

Replays may be adjusted either for fixed levels or for a system-adjusted manual percentage of replay awards. Four
levels may be selected. Adjustments allow awarding of a credit or an extra ball as each level is exceeded. With
the manual percentage feature, if the actual replay percentage is highet or lower than that desired, the game com-
putes new recommended manual percentage score(s). When the coin door is subsequently opened the player
displays indicate the recommended level and the Klacker knocks to alert the operator of a potential change. This
new level is entered info adjustments simply by pressing the game start button. (If the coin door is closed or you
enter audits/adjustments or diagnostics, the replay level is not changed.)

REPLAYS (Ad 01 through 06)

Ad 01 Replay Manual/Fixed

Manual: Adjust for percentage of awards for replay levels (1% through 50%). Proceed to Ad 02 and 03 for start-
ing replay levels,

Fixed: Lower the automatic value below 1% and Player 1 display indicates FIXED. Proceed to Ad 02 through 05
for fixed replay levels.

Ad 02 Start Replay/Level 1 Replay

Manual: With Ad 01 set for manual, adjust the starting Replay 1 setting to between 800,000 and 9,900,000,

Fixed: With Ad 01 set for fixed, adjust Replay 1 level to between 100,000 and 9,900,000. To disable Replay
1.lower the setting to 00.

Ad 03 Levels Replay/Level 2 Replay

Manual: With Ad 01 set for manual, adjust the number of replay levels to be active (1 to 4). Any additional start-
ing replay levels are automatically set to values higher than Replay 1.Proceed to Ad 06

Fixed: With Ad 01 set for fixed, adjust Replay 2 level to 100,000 and 9,900,000.To disable Replay 2 lower the
setting to 00.



GAME ADJUSTMENT TABLE

Adjustment Description FactorySetting
Number

(Player 3) {Players 1 & 2) {Player 4)

ADO1 REPLAY/MANUAL 10%

AD 02 START REFLAY/LEVEL 1 REPLAY 1,900,000
AD 03 LEVELS REPLAY/LEVEL 2 REPLAY o1

AD 04 LEVEL 3 REPLAY -

AD OS5 |LEVEL 4 REPLAY -

AD 06 EXEASY RULES OFF
ADO07 EASY RULES OFF

AD 08 FACTORY RULES ON

AD 09 HARD RLUILES OFF

AD 10 EXHARD RULES OFF

AD 1 NOVELTY RULES OFF

AD 12 5 BALL RULES OFF
AD13 ADDABALL RULES OFF
AD14 STANDARD/CUSTOM PRICING USA 1
AD15 AVERAGE BALL TIMER ON

AD 18 COIN RESET OFF

AD 17 AUDITS RESET OFF

AD 18 HIGH SCORE RESET OFF

AD 19 EXPAND ADJUSTMENTS OFF

E Ad 20 AWARDS REPLAY CREDITS
E Ad 21 AWARDS SPECIAL CREDITS
EAd 22 MATCH FEATURE ON

EAd 23 BALLS/GAME 03

EAd 24 WARNING TILT o

E Ad 25 MAXIMUM EXTRA BALL 03

E Ad 26 CREDITS MAXIMUM 30

EAd 27 SCORES HIGHEST ON

EAd 28 CREDITS HSCR 1 03

EAd 25 CREDITS HSCR 2 00

E Ad 30 CREDITS HSCR 3 0

E Ad 31 CREDITS HSCR 4 00

EAd 32 BACKUF HSCR 1 5,000,000
E Ad 33 BACKUP HSCR 2 4,000,000
E Ad 34 BACKLUIP HSCR 3 3,000,000
EAd 35 BACKUP HSCR 4 2,500,000
EAd 38 HSRESET EVERY 700

E Ad 37 FREE PLAY OFF

E Ad 38 LEFT COIN PULSES -

EAd 39 RIGHT COIN PULSES -

E Ad 40 CENTER COIN PULSES -

E Ad 41 PULSES FOR CREDIT -

EAd 42 PULSES FOR BONUS CREDIT -

EAd 43 MESSAGE CUSTOM ON

E Ad 44 TEXT ENGLISH
EAd 45 ATTMODE MUSIC CN

E Ad 46 FEATURE AlLL

EAd 47 CHIMES SUPER

E Ad 48 FLASH LAMPS ON

EAd 49 GENERAL SCORES FACTORY
E Ad 50 GENERAL TIMER FACTORY
E Ad 51 GENERAL SPOTS FACTORY
E Ad 52 GENERAL MEMORY FACTORY
E Ad 53 STARWARP SCORES 1,000,000
E Ad 54 STARWARP MEMORY ON

E Ad 55 EXTRA BALL 1850 ON

E Ad 56 EXTRA BALL 5X ON

E Ad 57 LANE PERGENT FACTORY
E Ad 58 LASER KICK FACTORY
E Ad 59 KLACKER WARNING ON

E Ad 60 FACTORY RESET OFF
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Ad 04 Level 3 Replay (Fixed Onty} - With Ad 01 setfor fixed, adjust Replay 3 level to between 100,000 and 9,900,000,
To disable Replay 3, lower the setting to 00.

Ad 05 Level 4 Replay (Fixed Only) - With Ad 01 set for fixed, adjust Replay 4 level to between 100,000 and 9,900,000.
To disahle Replay 4, lower the setting to 00,

SINGLE-FUNCTION DIFFICULTY ADJUSTMENTS (Ad 06 to 10)

Any one of these five INSTALL adjustments may be activated to automatically select settings for multiple adjust-
ments affecting game difficulty. After activation, the individual adjustments may be readjusted if desired. Referto
Install Adjustment Table for details.

Ad 06 Extra Easy Rules - Set to ON or OFF.

Ad 07 Easy Rules - Set to ON or OFF.

Ad 08 Factory Rules - Sat to ON or OFF.

Ad 09 Hard Rules - Set to ON or QFF.

Ad 10 Extra Hard Rules - Set to ON or OFF.

NOVELTY / 5-BALL/ADD-A-BALL RULES (Ad 11, 12, 13)

One of these three INSTALL adjustments may be activated to automatically select settings for multiple adjustments.
After activation, the individual adjustments may be readjusted if desired.

NOTE: When more than one of these features is required (for example, Add-A-Ball rules with 5-Ball Play) set only
one of these rule features and then change additional adjustments. For the Add-A-Ball and 5-Ball Play exampie:

Ad 13 Add a Ball Rules = 0n E Ad 54 Starwarp Memory = 1 Flayer
E Ad 23 Balls per Game = 5 E Ad 55 Extra Ball 1950 = On

E Ad 49 General Scores = Factory E Ad 56 Extra Ball 6x = On

E Ad 50 General Timer = Factory E Ad 57 Lane Percent = Factory

E Ad 51 General Spotting = Hard E Ad 58 Laser Kick = Factory

E Ad 52 General Memary = Factory

By setting the game up in this fashion, all specials and replay levels will award an extra ball. However, because
the operator desires 5-ball play, all game play features are set to 5 Ball settings.

Ad 11 Novelty Play Rules - Set to establish settings for no free play or extra balls; ON or OFF. If ON the foliow-
ing settings are established:

Ad 01 Manual Replay = Fixed E Ad 25 Maximum Extra Balls =00
Ad 02 to Ad 05 Replays 1 to 4 = Off E Ad 27 Scores Highest = Off
E Ad 20 Awards Replay = Audit E Ad 28 to 31 Credits High Score=00

E Ad 21 Awards Special = Score
E Ad 22 Match Feature = Off

Ad 12 5-Ball Play Rules - Set to establish recommended settings for 5-bali play; ON or OFF. If ON the following
settings are established

Ad 01 Manual Replay =07% E Ad 52 General Memory = Factory

Ad 02 Replay Start = 3,000,000 E Ad 54 Starwarp Memory = 1 Player Reset
Ad 03 Replay Levels = 01 E Ad 55 Extra Ball 1950 = On

E Ad 23 Balls Per Game = 05 E Ad 56 Extra Ball 6x = On

E Ad 49 General Scores = Factory E Ad 57 Lane Percent = Factory

E Ad 50 General Timer = Factory E Ad 58 Laser Kick = Factory

E Ad 51 General Spotting = Hard
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INSTALL ADJUSTMENT TABLE

Instail Ad 06 Ad 07 Ad 08 Ad 09 Ad 10
Adjustment Exirn easy Easy Factory Hard Extra Hard

E Ad 49 General Scores EASY FACTORY FACTORY FACTORY HARD
E Ad 50 General Timer EASY EASY FACTORY FACTORY HARD
E Ad 51 General Spotting EASY EASY FACTORY HARD HARD
E Ad 52 General Memory EASY FACTORY FACTORY HARD HARD
E Ad 54 Starwarp Memory HOLD HOLD HOLD 1 PLAYER RESET
E Ad 55 Extra Ball 1950 ON ON ON QFF CFF
E Ad 56 Extra Ball 6x ON ON ON ON HARD
E Ad 57 Lane Percent EASY FACTORY FACTORY HARD HARD
E Ad 58 Laser Kick EASY EASY FACTORY HARD HARD

Ad 13 Add-A-Ball Rules - Set 1o disable awarding of credits, replacing replay and Special awards with an extra
ball; ON or OFF. If ON the following settings are established:

E Ad 20 Awards Replay = Extra Ball

E Ad 21 Awards Special = Extra Ball
E Ad 22 Match Feature = OFF

E Ad 27 Scores Highest = OFF

E Ad 28 to 31 High Score Credits = 00

GAME PRICING (Ad 14 and E Ad 38 to 42)

There are two methods available for coin switch programming; Standard and Custom. Standard pricing uses a
single adjustment (Ad 14) to select a pricing scheme shown in the Standard Pricing Table. Custom pricing is
used to select additional pricing schemes defined by expanded adjustments E Ad 38 to 42. In order to program
E Ad 38 10 42, Ad 14 must be set to CUSTOM and Ad 18 must be set to ON for expanded adjustments.

With Ad 14 set to CUSTOM and expanded adjustrments selected, E Ad 38, 39, and 40 represent coin switch pulses
for the left, right, and center coin slots. E Ad 41 prescribes the number of pulses required for one credit. For ex-
ample, if E Ad 38 was set to 02 and E Ad 41 to 01 a coin in the left slot would produce two credits. Further, if E Ad
38 was set to 01 and E Ad 41 to 02, two coins in the left slot would be required for one credit.

Ed 43 may be set to post bonus credits when a minimum amount of coins are inserted at one time. For example,
if E Ad 38 was set to 01, E Ad 41 to 01 and E Ad 42 to 04, one credit would be posted for each of the first three
coins in the left slot and two credits for the fourth coin.

Ad 14 Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as indi-
cated in the Player 1 and 2 displays. For Custom Pricing, setto CUSTOM. When set to CUSTOM, Expanded ad-
justments E Ad 38 to 42 are utilized to tailor each individual coin chute.

E Ad 38 Left Coin Switch Pulses - Set the number of pulses registered for closure of the left coin switch; 00 to
99.

E Ad 39 Right Coin Switch Pulses - Set the number of pulses registered for closure of the right coin switch; 00
to 99.

E Ad 40 Center Coin Switch Pulses - Set the number of pulses registered for closure of the center coin switch;
00 to 98.
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STANDARD PRICING TABLE

Ad 24 Standard
Pricing Select CoinMechs Plays/Coins
(Player)
1 2 4 Left Center Right Left Center Right
USA1 1COIN 1PLAY 25¢ $1.00 25¢ 1 PLAY/ COIN 4PLAYA COIN 1PLAY/1 COIN
USA2 4COINS 3PLAYS 25¢ $1.00 25¢ 1 PLAY/2 COIN 3PLAY/1 COIN 1PLAY/2COIN
2PLAY/3COIN 2PLAY/3COIN
3PLAY/4COIN 3PLAY/4ACOIN
USA3 2COINS 1PLAY 25¢ $1.00 25¢ 1 PLAY/2 COIN 2PLAY/1COIN 1PLAY/2COIN
AUSTRIACOINAGE 53CH 10SCH 10SCH 1PLAY/2 COIN 2PLAY/1 CDIN 2PLAY/1COIN
2PLAY/3COIN 3PLAY/2COIN 3PLAY/2COIN
3PLAY/4 COIN
AUSTRAL COINAGE 20¢ $1.00 1PLAY/2 COIN 3PLAYA COIN
UKCOINAGE 10P 5DP 10P 1PLAYA COIN SPLAYA COIN 1PLAY/1 COIN
SWISS COINAGE 1 SFR 2 SFR 1 PLAY/1 COIN 3PLAY/1CCOIN
IPLAY/2COIN
BELGIUM COINAGE 5F 5F 20F 1 PLAY/2COIN 1 PLAY/2COIN 3PLAY/1 COIN
2PLAY/3COIN 2PLAY/3COIN
3PLAY/ACOIN 3PLAY/4 COIN
GERMAN1 5DM 7PLAYS 1DM DM 5DM 1PLAY/1 COIN 2PLAY/1COIN 7PLAY/1 COIN
7PLAY/SCOIN 8PLAY/3COIN
GERMAN2 5DM 9PLAYS 1DM 2DM 5DM 1PLAYA COIN 3PLAY/1 COIN SPLAY/1 COIN
3PLAY/2COIN 7PLAY/2COIN
SPLAY/3COIN 10 PLAY/3COIN
7PLAY/4 COIN 14 PLAY/ACOIN
9PLAY/SCOIN
NETHLND COINAGE 1HF| 2 HFl SHFI 1PLAY/1COIN | 2PLAY/1COIN | 7PLAY/1COIN
7PLAYS COIN 8PLAYI3 COIN
SWEDEN COINAGE 1KR 5KR 2KR 1 PLAY/3COIN 2PLAY/1 COIN 2PLAY/1 COIN
2PLAY/S COIN
FRANCE COINAGE 1F 5F 10F 1PLAY/3COIN 2PLAY/ COIN 4 PLAY/1 COIN
2PLAY/5COIN
ITALY COINAGE 500L 500L 1PLAYA COIN 1 PLAY/1 COIN
SPAIN COINAGE 25P 100P 1 PLAY/1 COIN SPLAY/1 COIN
JAPAN COINAGE 100¥% 1 PLAY/1 COIN
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CUSTOM PRICING TABLE

Coin Mechs Adjustment Numbers
Left Right Center Plays/Coins 14 19 38 39 40 41 432
25¢ 25¢ $1.00 1/25¢ 3/50¢ Custom | ON 01 01 04 01 02
1/25¢ 5/$1.00 Custom | ON 01 o1 04 01 04
1/25¢/ 6/$1.00 Custom | ON 05 05 20 04 20
55CH 10SCH 108CH 1/10 SCH Custom | ON 01 Qz 02 02 00
110 SCH 4/305CH Custom | ON 04 08 08 06 0o
20¢ $1.00 - 1/20¢ Custom | ON o1 05 00 01 00
1/60¢ 2/$1.00 Custom | ON 01 05 ao 03 05
10P 0P B50P 1/10P &/50FP Custom | ON Q1 (0)| 05 01 05
1/20P 3/50P Custom | ON 01 01 05 02 05

E Ad 41 Coin Switch Pulses Required for 1 Credit - Set the number of coin switch pulses required to post one
credit; 00 ta 99.

E Ad 42 Coin Switch Puises Required for Bonus Credit - Set the number of coin switch pulses required to award
a bonus credit; 00 to 99.

ADDITIONAL GENERIC FEATURES

Ad 15 Average Ball Time - Maintains average ball time close to 65 seconds. Every 700 (vary with E Ad 38) games,
average ball time is checked. If greater than 65 seconds, E Ad 58 is set to HARD. If less than 65 seconds, E Ad
58 is set to EASY.

Ad 18 Coin Reset - When enabled (set to ON) all coin and paid credit totals will be reset to zero when STEP is
depressed.

Ad 17 Audits Reset - When enabled (set to ON) all audit totals excepl for coins and paid credits wili be reset to
zero when STEP is depressed with FORWARD/REVERSE button in the FORWARD position.

Ad 18 Restore High Score - When enabled (set to ON) the High Score Levels and associated initials will be res-
tored to backup settings when STEP is depressed with FORWARD/REVERSE button in the FORWARD position,

Ad 19 Expand Adjustments - When set to OFF, depressing the STEP push-button advances directly to E Ad 60,
FACTORY RESET. When set to ON, depressing the STEP push-button sequences through the expanded adjust-
ments. When exiting from expanded adjustments, this function is reset to OFF for the next time that adjustments
are required.

E Ad 20 Awards Replay - Set for repiays to award: CREDIT, EXTRA BALL, or AUDIT (no award but recorded
in the audit totais).

E Ad 21 Awards Special - Set for Special to award: CREDIT, EXTRA BALL, or SCORE LEVEL.
E Ad 22 Match - Set Match ON or OFF.
Ed 23 Balls Per Game - Adjust the number of balls per game; 2 t0 9.

Ed 24 Warning Tilt - Adjust the number of plumb bob tilt switch closures before the ball in play Is tited; 1 1o 3 or
OFF.
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E Ad 25 Maximum Extra Balls - Adjust for the maximum number of extra balls that may be accumulated per ball;
1to 9 or OFF.

E Ad 26 Credits Maximum - Adjust the maximum number of credits that may be posted; 5 to 99.

HIGH SCORE LEVELS (E Ad 27 through 36)

There are four high score levels with assoclated player initiais that are displayed during the attract mode. This
provides a high-score-to-date feature. When players exceed these levels, the player initials may be entered to
replace the previous ones. These levels may be adjusted to award credits and to be reset to backup values afier
a selected number of games.

E Ad 27 Scores Highest - Set to enable or disable the four high score ievels; ON or OFF.

E Ad 28 Credits High Score Level 1 - Adjust the number of credits awarded for exceeding level 1 (the highest of
the four levels), 0 to 9.

E Ad 29 Credits High Score Level 2 - Adjust the number of credits awarded for exceeding level 2; 0t 9.
E Ad 30 Credits High Score Level 3 - Adjust the number of credits awarded for exceeding level 3; 0 t0 9.
E Ad 31 Credits High Score Level 4 - Adjust the number of credits awarded for exceeding level 4; 0 to S.

E Ad 32 High Score 1 Backup - Adjust the backup score level to which level 1 {the highest of the four levels) may
be reset.

E Ad 33 High Score 2 Backup - Adjust the backup score level to which level 2 may be reset.
E Ad 34 High Score 3 Backup - Adjust the backup score level to which level 3 may be reset.
E Ad 35 High Score 4 Backup - Adjust the backup score level to which level 4 may be reset.

E Ad 36 High Score Reset Every - Adjust the number of games between automatic resets of high score levels to
backup settings and ball time averager adjustments; 100 to 900 or OFF (no reset or adjustment).

E Ad 37 Free Play - When set to ON, no coins are required for games.
E Ad 38 to 42 - Described previously in Game Pricing.

E Ad 43 Message Custom - When desired, this function is used 1o establish a custom message periodically dis-
played during the attract mode. Set the feature to CHANGE using the Credit button and depress STEP. The let-
ter A is indicated In the first position of the Player 1 display. Vary the letter by operating the left and right flippers.
With the desired letter indicated, depress the CREDIT button to lock in the letter and advance to the next display
character. Repeat this procedure until the desired message is indicated in the Player 1 and 2 displays. At this time,
depress the STEP push-button switch to advance to E Ad 44,

NOTE

Tolock in the custom message, the game must be returned to Game Over by depressing STEP with E Ad 60 dis-
played.

E Ad 44 English/French/German Test - Select English, French, or German for display during Audits, Adjust-
ments, and Game Diagnostics.

E Ad 45 Attract Mode Music - Set to ON (once every seven attract mode cycles), OFTEN (every attract mode
cycle), or OFF.

E Ad 46 Buy-In Feature - Permits player to choose to retain cerlain playfield achievements for the next game.
Set to ALL to retain playfield lamps and locked balls, set to BALLS ONLY to retain locked balls, or set to OFF to
disable the feature.
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E Ad 59 Kiacker Warning-When the game is first powered up, any suspect switches or coils are displayed in the
Player Displays. With this feature enabled (set to ON), the Klacker is pulsed to alert the location attendant if there
are any suspect switches or colls. With this feature disabled (set to OFF), the Klacker is not pulsed during indica-
tions of suspect switches or coils.

GAME SPECIFIC FEATURES (E Ad 47 TO 59)

E Ad47 Chimes- Set to OFF STREET or SUPER. When OFF the chime sounds are produced through the
speakers.When set to STREET. the chimes are energized softly.When set to SUPER,the chimes are energlzed with
mote intensity.

E Ad48 Flash Lamps- Set to ON or OFF.When set to ON the Flash Lamps are active,when OFF the Flash Lamps
do not flash.

E Ad49- General Scores-Set to EASY FACTORY or HARD.

Feature Affected EASY FACTORY HARD
Pop Bumpers Level 0 {(No decades qualified) 1000 500 200
Pop Bumpers Level 1 (70's qualified) 1500 1000 500
Pop Bumpers Levet 2 (60's qualified) 2000 1500 1000
Fop Bumpers Level 3 (60's qualified) 3000 2000 1500
Pop Bumpers Emc? * 3000 2000 1500
Hitting a stand up target when lit 10,000 6000 4000
Hitting a stand up target when unlit 5000 3000 2000
Top Lane when lit 3000 2000 1500

*Each Pop Bumper switch closure will increase the Einsteln ramp shot by the value indicated.

E Ad50 General Timer- Set to EASY FACTORY, or HARD.

Feature Affected EASY FACTORY HARD
Starwarp 22 20 18
Mini Jackpot 18 15 12
Einstein 15 12 10
Double All Scores 22 20 18

The number expressed in the difficulty settings indicates the time duration of the feature in seconds

E Ad51 General Spotting- Set to EASY,FACTORY,or HARD.,

Feature Affected EASY FACTORY HARD
Top Lanes spot letter in Starwarp ON ON OFF
Top Lanes spot stand-up targets ON ON OFF
Ramp Shots spot stand-up targets ON ON CFF

E Ad52 General Memory- Set to EASY FACTORY,or HARD.

Retained from ball to ball EASY FACTORY HARD
Quialified,but not completed Specials ON OFF OFF
All lit Top Lanes ON ON OFF
All lit Decades and stand-up targets ON ON OFF
All Einstein Bonus ON ON COFF
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E Ad53 Starwarp Value- Adjusts the Starwarp shot value from 500,000 to 1,500,000 points.(Each number dis-
played in the register is multiplied by 100,000.)

E Ad54 Starwarp Memory- Set to HOLD,1PLAYER or RESET.When Set to HOLD,all lit Starwarp Lights are
retained ball to ball,player to player.When setto 1 PLAYER,all It Starwarp lamps are retained ball to ball for the in-
dividual player(sjonly.When set to RESET, for each ball the Starwarp lamps start out unlit.

E AdS5 Extra Ball 1950- Set to ON or OFF. When set to ON,going back to the 1950's twice on the same ball will

light one of the outlanes that award an Extra Ball. (Operating the right flipper button causes the it ians to alternate
from left to right.)

E AdS56 Extra Ball 6x- Set to ON or OFF.When set to ON,completing the top Lanes 6 times lights one of the out-
lanes that award an Extra Ball.(Operating the right fiipper button causes the lit 1ane to alternate from left to right.)

E Ads7 Lane Percent- Set to EASY FACTORY or HARD.

Completing Top Lanes Awards EASY FACTORY HARD
25K 5% 5% 15%
50K 5% 15% 25%
100K 15% 20% 25%
Bonus Hold 25% 20% 10%
Extra Bali 30% 20% 15%
Double Scores 20% 20% 10%

E AdS58 Laser Kick- Set to EASY,FACTORY or HARD.

EASY-Starts lit on each ball and all Ramp shots Re-light the feature.

FACTORY-Starts It on each ball and the Qutside two ramps Re-light the feature when either are completed.
HARD-Starts lit on the first ball exclusively and only ane cutside "lit' ramp {alternates with 10 point switch closures)
will Re-light the feature.

E Ad59-Klacker Warning- Previously described at the end of Generic Game Features.
E Ad&0 Factory Reset-Deprassing STEP without changing the value shown in the Player 4 Display locks in any

custom message set with E Ad43 and returns the game to Game Over.Set the value to ON and depress STEP
switch to revert all game adjustments to factory settings and return to Game Over.
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GAME DIAGNOSTICS

The Data East Pinball system provides tests for sounds, digital displays, lamps, swilches, and solenoids. Each fea-
ture may be tested manually or automatically using the STEP and FORWARD/REVERSE push-button switches in-
side the coin door and the Game Start push-button switch on the front of the cabinet. The automatic tests may be
used for a quick verification of automatic test functions and the manual tests, for troubleshooting.

During game play, activation of switches and operation of coils with associated switches are monitored. If a switch
Is not made for 100 games it is considered bad. When operation of a ¢oll should close or open a switch and does
not, the coil Is considered bad. Each time the game is powered up, bad switches and coils (if any) are reported;
to alert the location attendant, the credit knocker is pulsed. Note that reporting of an unused switch does not con-
stitute a problem and that a bad coil could mean that the associated switch requires adjustment.

Wiringto switches and controlled lamps uses color-coded wires that basically follows a resistor color-code scheme
for the eight rows and eight columns. During the switch tests and during the discrete lamp test, identification of
the color of the row and column wires are indicated in the Player 3 Display. For example, making the right coin
switch during the Switch Test resuits in the switch functional name (RIGHT COIN) showninthe Player 1 and 2 Dis-
plays, the row (94) and column (51) wire color codes shown in the Player 3 display, and the switch number shown
inthe Player 4 display. The 94 code (refer to the chart below) indicates a White wire with Yellow stripe for the row
wire and the 51 code indicates a Green wire with Brown stripe.

0=Black 5=Green
1=Brown 6=Blue
2=Red 7 =Violet
3=0range 8=Grey
4 =Yellow 9=White

ENTERING DIAGNOSTICS

With the game in the game-over mode, open the coin door and make sure that the FORWARD/REVERSE push-
button switch is set to REVERSE (down) and depress the STEP push-button switch. The Player displays will show
the tolifree Customer Service number 1-800-KICKERS, that Is 1-800-542-5377 {outside lllinois) and the toll number
(312) 345-7700 (inside lllinois). this indicates entry into game diagnostics.

SOUND TESTS

The Data East Pinball sound system produces true digital stereo sound on left and right speakers and mono on a
center speaker. During Sound tests, the Player 1 and 2 displays show the sound board circuit under test and the
corresponding sounds are produced. Refer tothe Sound Test Chart for the sound circuits displayed and the sounds
produced.

The sine wave functions aflow verification that all channels are functioning properly and that the speaker connec-
tions are correct. Speaker Phase Testing procedures follow for checking speaker connections.
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SOUND TEST CHART

Auto/Manual Tests Sounds Produced

{Player 1 & 2)

LEFT SINE 60 CYCLE TONE (Left Speakers Only)

CENTER SINE 60 CYCLE TONE (All speakers)

RIGHT SINE 60 CYCLE TONE (Right Speakers Only

VOICE ROM1 (Loc F6) PRESS..FIELD,NEAT-Q,SEE YA LATER ALLIGATOR
VOICE ROM2 (Loc F4) PSYCHEDELIC MAN,..70'S, GAG ME WITH A ,FAR OUT!

MUSIC TEST (Sound ROM Loc F7) MUSIC

Automatic Test

With Customer Service telephone numbers displayed, depress the STEP push-button switch. Player 1 and 2 dis-
plays indicate SOUNDS AUTO and the system sequences through the test producing the sounds indicated in the
Sound Test Chart.

Manual Test

Operate the STEP push-button switch during the Automatic tests untii SOUNDS MANUAL is indicated in the Player
1 and 2 displays. Depressing the Game Start push-button switch allows you to advance through each sound func-
tion.

Speaker Phase Testing

Connections to each of the three speakets are polarized and each must be connected appropriately for the best
quality sound. If one speaker has the positive and negative connections reversed with respect to the other two,
bass frequencies will not be produced properly and the averall sound quality will be poor.

Ta test for proper speaker phasing,, use the manual sound test to cycie through the Left, Center, and Right Sine
functions. If the Center Sina produces more volume and bass than the Left and Right Sines, the speakers are con-
nected properly. if it produces the same or less, one speaker Is connected improperly. To isolate and correct
reversed speaker connections, one of two methods may be used.

1. Check each speaker for polarity markings. H the speakers have polarity markings, verify that the single-color
wire (BLK, YEL or RED) is connected to the negative (-) terminal.

2. Disconnect the speaker output connector from the Sound Board and connect a 1.5-volt battery across each
speaker pair one at a time while observing the speakers. Make sure that the positive battery terminal is
connected to the positive lead (CN1-pin 1, 3, or 6) each time. As the connection is made, check speaker
cone movement; proper connections are indicated by outward movement.
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DIGITAL DISPLAY TEST

Digital displays are driven by digit and segment driver circuits. Digit drivers sequentially select individual charac-
ter positions (Player 1 and 2 displays) and digit positions (Player 3 and 4 displays). Segment drivers (16 for Player
1 and 2 characters; 7 for Player 3 and 4 digits) select the individual segments of each position.

Automatic Test

To enter Display tests, operate the STEP push-button switch from the Sound Manual test. Player 1 and 2 displays
indicate DISPLAY AUTO. The displays will sequence from all ZEROS to all nines in the four displays. Next all seg-
ments are lit far each digit position in sequence.

Manual Test

Operate the TEST push-button switch from the automatic test; Player 1 and 2 displays indicate DISPLAY MANUAL
and then display ZEROS in all positions. Operate the Game Start push-button switch to cycle through each por-
tion of the test.
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Switches o :

Switches are configured on an & x 8 matrix of columns (switch drives) and rows (switch returns) with up to 64
switches possible. The switch tests include three parts; switch test, active switches, and bad switches. Row and
column wire colors are indicated in each test using corresponding resistor color code numbers.

Switch Test

From the Display Manual test, operate STEP push-button switch. Player 1 and 2 displays indicate SWITCH TEST.
Close each switch and observe the displays. The Player 1 and 2 displays will indicate the switch name, the Player
3 display indicates the row and column wire colors, and the Piayer 4 display indicates the switch rumber. When
a switch Is released, the name and number disappear until anather switch is closed or the test is exited.

Active Switches

Operate the STEP push-button switch from the Switch Test. Player 1 and 2 Displays indicate ACTIVE SWITUHES.
Ifany switches are stuck closed (or made fromthe presence of aball), the Player 1 and 2 displays sequence through-
switch names, the Player 3 display indicates the row and column wire colors, and the switch numbers are indicated
in the Player 4 display. This cycle continues until all switches are cleared or until the STEP push-button switch is
depressed.

Bad Switches

Operate the STEP push-button switch from the Switch Test. Player 1 and 2 Displays indicate BAD SWITCHES.
During game play, the system keeps track of the last game in which each switch was made. Should a swiich not
be made for 100 games, it is considered to be bad. Ifthere are any, the Player 1 and 2 displays sequence through
switch names, the Player 3 display indicates the row and column wire colors, and the switch numbers are indicated
in the Player 4 display. This cycle continues until the STEP push-button switch is depressed.

SWITCH MATRIX CHART

COLUMN 1 2 3 4 g 3 7 ]
RO (%)] GRN-BRN GRN-RED GRN-8RN GRN-YEL GRM-BLK GRN--BLU GRN-V10 GRN-GRY
{%]) (61) GoE1(52) Bo4f(c3) 053 1(543 Q67 1(59) Q51 ](56) E5@57) Q49 1(58) 48
1 WHT-BRN Plumb Left t Left Center | Right
Not Used | puptl
(81 Tile 3 L anel? Lana . Bank 1 - Bank 1 ‘qu_aank 149 hat. Us«dﬁ_Irl
2 WHT-RED Left 2 Left Centar Right
(92 Not Used | Outhole | poyen, | Lane Bank 2_ | Bank 2 | Bank 2__| Mot Used
2 18 18 26 34 421 =] | [
3 WHT-ORN Credit Trough Right 3 Left Center Right
(93) Button 3| #1 )| Outlanggl Lane | Bank 3. Bank 3 [ Bank 3. f Mot Used |
4 UHT-YEL Right Trough Right Left Wireforn | Yireform
Not Used | Not Used
194) Coin 4 #2 12 Return 26| Ranp 23 1 3% 4 44 EEL =&
5 WHT-GRN Center Trough o) 'LEFI'-\ Center | Wireform Super Not Used | Mot Lised
. =1
195) Coin g| W3 plinashot,| Ramp ) 2 5 MK & B 3|
& WHT-BLU Left Shooter Right Right | Wireform | Left Pop
. Slingshot Not Used | Not Used
(96} toin g| Lane 14 5 Ramp 3 3 28 Bumper- 54 &2
? WHT-VI0 Slan Left Left {Canter Pop
. Not Used Mot Used Hot Used | Not Used
a7 T Rallover
) ilt 2 EQS i€ 23 ~ 0 Bumper " Ee &
8 UHT-6RY Right Rioht Right Pop
(98) Mot Used £S Mot Used Rollover | Met Used Bumper Mot Used | Mot Used
81 16 24 32 44 48 55| 64

(*) 2 DIGIT NUMBER IN PARENTHESES INDICATES RESISTOR COLOR CODE NUMBER DISPLAYED DURING
DIAGNOSTICS.
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Number Description

o1*
02
03
04*
05*
06*
o7*
08
09

Plumb Tilt
Not Used
Credit Button
Right Coin
Center Coin
Left Coin
Stam Tilt

Not Used
Not Used

Part No.
500-5023-00

500-5097-00
180-5024-00
180-5024-00
180-5024-00
180-5022-00

/4
QF
/

10
11
12
13
14
18

16

17
18
19
20
21

22

23
24
25
26
27
28
29
30
3
32
33
34
35
3b
37
38
39
40
41
42

44
45

47
48
49
50
51
52

Out Hole 180-5011-00
Trough #1 180-5009-00
Trough #2 180-5009-00
Trough #3 180-5010-00
Shooter Lane 500-5143-00
Left Flip. Instant Info. 180-5026-00
Left EOS 180-5018-00
Right Flip. Instant Info. 180-5026-00
Right EOS 180-5018-00
Left Outlane 500-5144-00
Left Return Lane 1B0-5003-00
Right Qutlane 500-5142-00
Right Return Lane 180-5003-00
Left Slingshot Trigger Sw. 180-5023-00
Left Slingshot Point Sw. 180-5035-00
Right Slingshot Trigger Sw.  180-5023-00
Right Slingshat Point Sw. 180-5035-00
Not Used -
Not Used
Left Top Lane 500-5142-00
Center Top Lane 500-5142-00
Hight Top Lane 500-5142-00
Left Ramp 180-5002-00
Center Ramp 180-5002-00
Right Ramp 180-5002-00
Left Star Rollover 180-5003-00
Right Star Rollover 180-5003-C0
Left 3 Bank Bottom 515-5161-02
Left 3 Bank Center 515-5124-06
Left 3 Bank Top 515-56162-05
Lock Ball #1 180-5028-00
Lock Ball #2 180-5028-00
Lock Ball #3 180-5028-00
Not Used --
Not Used -
Center 3 Bank Left 515-5161-02
Center 3 Bank Middle 515-5124-06
Center 3 Bank Right 515-5162-05
Ramp Sw. Under Plyfid 180-5030-00
Right Super VUK 180-5041-00
Left Pop Bumper 180-5036-00
Center Pop Bumper 180-5036-00
Right Pop Bumper 180-5036-00
Right 3 Bank Top 515-5161-02
Right 3 Bank Center 515-5124-06
Right 3 Bank Bottom 515-5162-05
Not Lised Thru 64

*INDICATES CABINET SWITCHES.
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LAMP TESTS

Controlled lamps are configured on an 8 x 8 matrix of columns (lamp drives) and rows (lamp returns) with up to
64 lamps possible. The lamp tests include four parts, all lamps, lamp[ return (row), lamp drive {column), and dis-
cretelamps. Rowand column wire colors are indicated in the discrete lamp test using corresponding resistor color
code numbers.

All Lamps

From the Bad Switch test, operate the STEP push-button switch. Player 1 and 2 displays indicate ALL LAMPS and
all controlled lamps will light.

Lamp Returns

From the ALL LAMPS test, depress the STEP push-button switch. Player 1 and 2 displays indicate LAMP ROWS
and the Player 4 display indicates 01 for row 1. All controlled lamps in row 1 should be lit. Operating the Game
Start push-button switch cycles through each of the rows separately.

Lamp Drives

From the LAMP ROWS test, depress the STEP push-button switch. Player 1 and 2 displays indicate LAMP
COLUMNS and the Player 4 display indicates 01 for column 1. All controlled lamps in column 1 should be lit.
Operating the Game Stant push-button switch,cycles through each of the columns separately.

Discrete Lamp

From the LAMP COLUMNS test, depress the STEP push-button switch. Player 1 and 2 displays indicate LAMP
TEST and then the name assigned to lamp 01; the Player 1 and 2 displays indicate the lamp name, the Player 3
display indicates the row and column wire colors, and the Player 4 display indicates 01. Lamp 01 should ight.
With the FORWARD/REVERSE push-button switch in the FORWARD (up) position, operating the Game Start push-

button switch selects higher-numbered lamps; withit in the REVERSE (down) position, Game Start selects lower-
numbered iamps.

LAMP MATRIX CHART
1 2 3 4 5 € 7 g
ROV Ok lop —erw |vEL- RED  |9EL-ORM  fveL-BLk | vEL-6RM  JveL-stu | YEL-VID | vEL-gRY
(%) a1} e71fi42y arela3)  eeoltee) oesliss)  aezlias)  weslra7)  @es fiag)  @es
1 RED-BRN | Staruarp | Center | coooio) 2 Left Right Lane 1 Rih
210 72| #1 1 ] Saareg 17| Scores pof Trianglesy Square ,, 49l Aoy 57
2 RED-BLY Starwarp ant.?r 3 Ball Extra Left Right Lane 2 Right
20y o3| #2 o | Circlejg | Jackeov | Ball o circle | ciccle ga| EMCSOR
3 RED-GRN | Starwarp Tl:e_nteli peft | Bonus Left R.igh'-l Lane 3 | Rignt
23 au| B g |THienly, g Hold o] Sauare ool Trianale, 51f 1950 54
4 RED-YEL Stamuarp Left Left lLeft Right Pop Right
Mini 1ok Extra
241 @] % a | 1970 12] Jackpot 20 og] Ball 3¢| Hotdow,,| Left s 19 ¢
& RED-GRN | Staruarp | Left Cr?inl_}ie" oK Laser Right Pop Richt
25) 76| ¥ 5| 190 13] jackpor 21 go| Kidk 55| Rewwn,g Centar g 1978
6 RED-BLU | Starvare | Left 'ﬁi,gh,t - Left E;‘gr’:; Pop Insert
1Ml H
26  o77| " 6| 1958 14| jackpot 22 sl Retrn ol Eali qg] Rightg 62
Targets Eset
7 RED-VIC St:r_;u:arp Ex Ix Lite B;; ]rla Ht:;,g 1988 1968
(27) a7 7 15 23| Specialy 39 47 B8 63
RED= Staryarp fill Bonus
8 RED-BRY ¥ 4x 2% Scores %Old Starware 1979 1958
lizey 79 8 16 L Ry B " | 48 56 64

(*} 2 DIGIT NUMBER IN PARENTHESES INDICATES RESISTOR COLOR CODE NUMBER DISPLAYED DURING
DIAGNOSTICS.
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Lamp  Description
Number

o1+ "S'tarwarp
02* s"T arwarp
03* st"A'"rwarp
04" sta"R"warp
os5* star'Warp
os* starw"A'rp
07* starwa'R'p
08* starwar'P"
09 Center Square
10 Center Circle

11 Center Triangle

12 Left Ramp 1970

13 Left Ramp 1960

14 Left Ramp 1950

15 5X

16 4Xx

17 Special

18 3 Ball Jackpot

19 Lekt Ramp E=MC?
20 Left Mini Jackpot

21 Center Mini Jackpot
22 Right Mini Jackpot
23 3X

24 2X

25 2X All Scores Cntr Plyfid
26 Extra Ball Back Panel
27 Bonus Hoid Back Panel
28 100K Back Panel

29 50K Back Panel

a0 25K Back Panel

31 Targets Light Special
32 2X All Scores

33 Left Triangle

34 Left Circle

35 Left Square

36 L eft Extra Ball

37 Laser Kick

38 Left Return

39 Extra Ball Center Playfield
40 Bonus Hold Center Plyfid
41 Right Square

42 Right Circle

43 Right THangle

44 Right Hotdog

45 Right Return

46 Right Extra Ball

47 Left Hotdog

48 Starwarp Center Playfield
49 Lane 1

50 Lane 2

51 Lane 3

52 Left Pop Bumper

53 Center Pop Bumper
54 Hight Pop Bumper
55 1980

56 1970

57 Top Right Arrow

58 Right Ramp E = MC2
59 Right Ramp 1950

60 Right Ramp 1960

61 Right Ramp 1970
62% Engine

63 1960

64 1950

*Indicates Insert Lamp



COIL TESTS

Sixteen regular {pulsed under microprocessor control) and six switch-triggered coil drivers are provided to switch
ground to colls. Coil number 10 is used in conjunction with drives 1 through 8 to switch + 34 volts between coils
or flashlamps; these sets are termed “left" and "right". Coit number 10 is located on the PPB board which provides
isolation diodes and current limiting resistors. This effectively provides 23 regular coils.

Automatic Test

From the Discrete Lamps test, depress the STEP push-button switch. Player 1 and 2 displays indicate COIL TEST,
The test pulses each regular solenoid or flash lamp sequentially with the cail/flash lamp name indicated inthe Player
1 and 2 displays and the drive number in the Player 4 display.

Select Coil

From the Coil Test, depress the STEP push-button switch. Player 1 and 2 displays indicate SELECT COIL and then
the name of drive 1L, the drive number is Indicated in the Player 4 display. Operate the Game Start push-button
switch to select the coil or flash lamp to be tested. With the desired drive number indicated in the Player 4 display,
depress the STEP push-button switch to cause it to be pulsed repeatedly.

RETURN TO GAME OVER

From the Select Coil test, depress the STEP push-button switch one time if a selected coil is pulsing or two times
none is pulsing. The game returns to the game-over modse.

'SWITCH TRIGGERED SOLENOIDS

Coll Coll Control Line | Power Line| Trigger Line Drive .| Call
Mumber Dsscription {CPU 0 Colp | {PS 10 Coit) | (Cod 5w To CPU) | Transistor | Type
(T 122)
SP1 Right Pop Burnper BLU-ORN RED ORN-BLK cA 23-800
CPUCN18-3) PSCN3$ CPU CN 18-2
SP2 | Center Fop Bumper BLU-RED RED ORN-RED oy 23-800
CPUCN19-4| PSCN3-6 CPUCN 183
5P3 Left Singshot BLU-YEL RED ORN-YEL mo 23-800
CPUCN13-6] PSCN3-5 | CFUCN 184
5P4 Lah Pop Bumper 8LU-BRN RED ORN-BRAN an 23-800
CPU CN19-7| PS CNi-8 CPUCM 18-5
5P5 Right Siingshol BLU-GRN HED QAN-GRN oz 23-800
CPULNIE8] PS5 CN36 CPUCHN 18-8
SP6 NOT USED - - .- 013
CPUCN19-91 PS CN3-6 CPLCN 18-9
FLIPPER SOLENOIDS
Cail Flipper GND Power Line Coll
Daescription {CPU ta Cab) [Cab To Cod) (PFB 1o Col} Type
Lakt Fiipper ORN-BLU BLU-GAY GAY-YEL 22-750/30-2600
CPL CN15-2 1M/F-24 FPB J7-5
Right Flipper ORN-RED BLU-VIO BLK-WHT 22-750/30-2600
CPU CN13-1 1MiF-21 PPE J7-1.2
TIME MACHINE COIL PART NUMBER CHART
QUANTITY COiL DATA EAST PINBALL
USED TYPE PART NUMBER
7 23-800 090-5001-00
1 24900 090-5002-00
3 23-840 09G-5005-00
2 22-750130-2600 09G-5011-00
3 271400 090-5015.00
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F/Q CPU BOARD

PO CPU EQARD

PO CPU BOARD

TOP

P/Q PFPB BOARD

"  yvig-gRN

PO CPA BOARD P/0 PPB BOARD
oNp I =
BIDE L O o] GRY-EL
SIDE R 04 D-4
P/O CPU B P/OPPB BOARD

P/D CPU BOARD

F/0 PPB ROARD

92 BLK-BRN
" QUTHOLE
KLAGKER 23-840
29- 800
PAD PPBBOARD
TROUGH
23-840
SUPER
VERTICAL
uP
KICKER
23-800
- BLK=DRN
P/Q PP BOAR
B VIOYEL /0 PPE 0 .
BRN 4 LORN
Je Sprsav s3ev)y
CHIME 3 BALL
27- 1400 LocK
24900
BLK-YEL

RO 508

N0, 308

Vig-BLK 41 (79} ()

FLASH No. | P/0 PPB BOAR

FLASH NO.3 P/O P8 BOARD

S10¢ L o8 —{gEe-1}
FLASH NO. 5
(2)N0.908 F/O FS BOARD
#£/0 CPU BOARD B0 PPR BOARD 12)NO.69 CNI3
CNIZ a 7] v RED re
BRN-BLK BRN-BLK 32V
o9 ! LEFTY I 2
BLK-RED & ue
o 2 q i 7}—BED-WHY QENERAL
) | ann-omm cml lu.x.mI , RELAY
—EEa— ASH NO. B
o1, P/OPPD BOARD Jﬁ;’,‘%a’:: @ @ el
- R-10 - b R T4
2 —[GET}—{o | BRN-YEL o AN en ] BRN-YEL b4 JRED
FLASH NO.T
(21n0.908 @ @
R-1} (2] NO. 89
|s——{5ZE}—1e BAN- 8RN 15| LAM-GRN & {ne0
FLASH NO. 6
. B AN
PR - W Y- YT Iy,  [BRN-BLY L |
FLASH NO, &
(2)N0.508
- 12)H0.89
18 ——[GEA]—{e |—BRN-VIO BRN-VIO
16— }—o BAN-GRY
T
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POWER _|

SUPPLY
BOARD

6.3 VAC
ouTPUT
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+32v

RED

+50V

: I ViO-YEL

SUPER LASER
VERTICAL Kick
up 16
KICKER
3R
&
L
]
[-]
GENE| 1
cns NERAL LLUHINATI?; FUSED LINES BN 4
BRN 1 wHT-vio [
YEL ) P DS
R0 2 6.3vaC | _KEY __1 g
_ G6RN____ . OUTPUT | WHT-GRN )
Vi =17
——9—-——“‘, 4 silas | WHT-YEL [
s WHT-BRN |0
° whT BRN S Fa Cr3 CF2 CFI
P 1
S | 7S w1 y
FUSES 2 WHT-VIO | 2, _
ALK YEL P/0 PP8 BOARD
AC E
v BL"-"'E'-T +80V
FLASH NO.9
gzl R20
Qﬂ‘) 1 <82K
15 Imf 5W
FLASH NO. 8
‘4 GND
FLASK NO, T = _
. | | =B =F )
s <fof o ofofofel ol ofaf{ fef
3208 |3|||zss'ras|o
¥ YYYYYIY
FLASH NO. 6 ol HMEEEEREE
= el w| e @
>s§¥$é??f9¥99
12 z| =l | 2 z|&| 2|2l 2l 2l 2| 2l 2
555555>>>>>>>
FLASH NO. 5
BRN
FLASH NO. 3 FLASH NO. 4 FLASH
n ﬂ




TROUGH OUTHOLE
2R IR
SRR
EZzZ
S
{ 2 PR TS
I NIt .
rl'L"VWjj— > SRY-BRN ¢ |1 soL. DRIVE | Q46
/Z—L'Vw—:ﬂuj— 2> SRY-RED _ {( |3 SOL.ORIVE 2 Q4
/ELW\—:j—s,\ ERY- ORN ¢ |4 SoL.DoRIVE 3 044
e == /"L"VVV—:j—"/ GRY-YEL < |5 sOL. DRIVE 4 043
}L\N:—:j— 5> SRY-ORN < |6 soL.DRIVE 5 Qa2
cPY
fs—L"VW—:j— 6> ERY-BLY 7 SOL.DRIVE 6 Q4 BOARD
}bth::’— 7> SRY-vio ¢ |8 SOLDRIVE T Q40
,°—"‘NW—::j— 8> eRy-BLK { |9 SOL.DRIVE 8 Q39
—fC |} so-.omve 9 az0
AN 8> BAN- BLK > 2 SOL. DRIVE 10 Q29
12 BLK ...f; 4 SOL. DRIVE |1 Q28
— | - K —AAN 10)- - S SOL.DRIVE 2 Q27
ARl A2 AN~ 12 BRN-GRN | |  |¢ soL. DRIVE I3 Q26
A2 Ann 13> BRN-BLU < |7 sou.prive 14 a2s
,&W 4 BRN-VIO g SOL. DRIVE IS5 Q24
Fe soL. v ’
10 L AE AAA—————] 15)1n.[c, LWHT-GRY ¢ |o soL. prive 18 a23
— — 7
asla B B Ra ) oz
N z
35 89 67 123 486 8 7 9 S
7
?Y?TT Y IYYYYYY ¥ ¥ b vy 3
m zlz| Z| ol= l o oLt
. [={ L=} x| | .
F T SIS glﬁlﬂl 2101 > s RED | [73] POWEF
12l sov yiny, W @ P RY! SUPPL
NG, Bl S A KEY 2 GENERAL | BOARK
LIPPER +50v8 ¥y =
+50V BRN
+32vL
FLASH NO. CHIME CHIME CHIME KLACKER
NO. 3 NO.2 NO.1
i
aL L 2L
32




LEFT
SPS ¥ RGHT sP4 ¥ THUMPER
SLINGSHOT BUMPER SP3

AAA

£
3
m
B
< o

2sv d¢

A
Fil
Y1
"
Al
Pil

oon
ALLd 174w }RIGHT
L{“‘lf / Tsum.-snm

L

LEFT
FLIPPER




_ . RED E 6 J_ POWER

SUPPLY
LEFT sp2 9 %ﬁ&%ﬁn 3 ??J‘Jpe
P SP1 R
SLINGSHOT BUMPER BUMPER CNig
gtgfg < |3 sw. 50L. DRIVE! e
e HC | 4 SW. SOL. DRIVE2 09
_ BLU-YEL | ¢ | ¢ sw. S0L.DRIVES Q0 |- SPY
BLU-BRN BOARD
LU-GRN < | 7 SW. SOL.DRIVES Qi
L———-——{__J 8 SW. SOL.DRIVES Qi2

SOL. SW.5
_ S0L. SW.4 P
50L. Sw.3
sOL. sw.2 | DOARD
SOL. SW. {
1 j GROUND
CENTER
LEFT
THUMPER
—T SLINGSHOT BUMPER 1 BUMPER
Ty
"~ LXJ 1 WHT
J7
GRY - YEL 5 ) oy
BLK-WHT
< 14 PPB
2 | BOARD
¢t RIGHT b aPrER
4 o * + RIGHT
L FLIPPER t FLIPPER
IL
"
— 30—
FLIPPER BUTTON

GND CABINET

Playfield Special Coil and Flipper Wiring Diagram 33




Switch
Number Description

01* Plumb Tilt 16 Right Flip. Instant {nfo. H '
02 Not Used Right EOS az !
03 Credit Button 17 Left Qutlane a3 ]
04* Right Cain 18 Left Return Lane 34 |
05* Center Coin 19 Right Qutlane 35 1
06* Left Coin 20 Right Return Lane as ]
07* Slam Tilt 21 Left Siingshot Trigger Sw. 37 I
08 Not Used Left Slingshat Point Sw. 38 I
09 Not Used 22 Right Slingshot Trigger Sw. 39 !
10 Out Hole Right Slingshat Point Sw: 40 |
11 Trough #1 23 Not Used 41 !
12 Trough #2 24 Not Used 42 |
13 Trough #3 25 Lett Top Lane 43 |

14 Shooter Lane 26 Center Top Lane 44

15 Left Flip. Instant Info. 27 Right Top Lane 45

Left EOS 28 Left Ramp
29 Center Ramp
30 Right Ramp

SW9 SWIT sw2s SW33 Sw4li SwW49 SW5S
o i o o—p— —-—v/u—’l——] t+—" oo b —j— " —fe— "o
SWIO SW1B SW26 SW34 SWaz SW50 SW5
SWil SWI9 SW27 SW35 SW43 SW5| SW5
o oo — b——n/o-—{n— o o—j—— " o—j—ny -—/o—h— o —j— b o
SWI2 SW 20 Sw28 SW36 SWaq Swh52 SWE
SWI3 SW2I SW29 SW37 SWa4s SW53 SW6
"—"'/"—'h_* __o/o—k— ,-.-or/o-—}‘— »—-u/o—h——J 1-——-/0—[0-—— —/,.—p—l —" o
SWi4 Sw22 SW 30 SW38 SWas Sw54 SWE
SWIS SW 23 Sw 3l SW39 Sw a7 SW55 SW6
o {-—o"’o——h— —o o o o—f— 1——-c/n—h—l o omft— v
SWIie SW24 SW32 SW 40 sSwas SW56 SWE

34
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Left Star Rollover 48 Left Pop Bumper SWITCH DRIVE 1 Q55
Right Star Rollover 47 Center Pop Bumper SWITCH DRIVE 2 Q54
Left3 Ba":: gott?rp :g 2:9:::: g%p B;;‘_‘Pef SWITCH DRIVE 3 Q53
Left 3 Bank Cente ank To
B 5 ANIEwLT, SWiCHoRvES o5
Lock Ball #1 a1 Right 3 Bank Bottom
Lock Ball #2 52 Not Used Thru 64 SWITCH DRIVE 6 Q50
Lock Ball #3 SWITCH DRIVE 7 Q49
Not Used SWITCH DRIVE 8 Q48
Not Used
Center 3 Bank Left
Center 3 Bank Middle
Center 3 Bank Right
Ramp Sw. Under Plyfid
Right Super YUK
* Indicates cabinet switches.
CN8
_ GRN - RED <] 2 switch prRIvE 2
_ GRN - ORG <| 3 SWITCH DRIVE 3
_ GRN - YEL. <| 4 SwITCH DRIVE 4
GRN - BLK {| 5 sSwITCH DRIVE 5
GRN - BLU <| 7 SwWITCH DRIVE &
_ GRN- VIO {| 8 SWITCH DRIVE 7
GRN - GRY {| 9 SWITCH DRIVE 8
57
—ft—
58 ?cpu BOARD
——
59 CN_I_O
l l WHT - BRN <!9 SWITCH RETURN |
&0 WHT - RED (|8 SWITCH RETURN 2
' WHT - ORN < | 7 SWITCH RETURN 3
I i WHT - YEL, {| 6 SWITCH RETURN 4
T WHT - GRN (| 5 SWITCH RETURN 5
“"_l WHT-BLU 3 SWITCH RETURN 6
4 WHT-VIO 2 SWITCH RETURN 7
62 WHT - GRY | SWITCH RETURN 8
e [ — 7
T
- .L
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I
I

:
F

;
P

Lamp o )
Number Description Indicates insert board lamps.

01* “S'tarwarp 17 Special 2
027 sTawarp 18 3 Ball Jackpot 34
03, StAwarp 19 Left Ramp E = MC? 35
o 20 Left Mini Jackpot 36
05* i ?rp 21 Center Mini Jackpot 37
00 starw'Arp 22 Right Mini Jackpot 38
07* starwa"R"p 23 3X pos
08* starwar'P" o4 oX 0
09 Center Square 25 2X All Scores Cntr Plyfid a1
}? 82?&2; %{g\ege 26 Extra Ball Back Panel 42
12 Left Ramp 1970 27 Bonus Hold Back Panel 43
13 Left Ramp 1960 28 100K Back Panel 44
14 Left Ramp 1950 29 50K Back Panel 45
15 5X 30 25K Back Panel 46
16 4X 31 Targets Light Special 47
32 2X All Scores 48

LBI LB9 LBI7 LB25 LB33 LB 4| LB49

P
P
;
P
P
P
P

LB2

F
B
B
&
E
B
B

LBIO

LBI8

LB26

LB34 LB42

LB50

LB3

-
5
IS
I3
P
I3
P

LBl

LBI19

LB27

LB35 LB43

LB5!

LB4

LBI2

LB20

I

LBZ28

;
;
F

LB36 LB44

LB52

LBS

LBI3

LB2I

7
I
7
P
P

LB29

LB37 LB4S

LB53

LB6

LBl4

LB22

7

I3
5
I
P

LB30O

LB38 1846

LBS4

LB7

LBIS

:
I
I

LB23

°

P

LB3!

°

g
5

LB39 LB47

LB55

IS

LB8

P
I
I3
I
I3
I3
I

LBI6

<

LB24

LB32

LB40O LB48

LBS56




LBed

?

49 Lane 1
3 Leh Triangle 50 Lane 2
4 Left Circle 51 Lane 3
3 Left Square 52 Left Pop Bumper
6 Left Extra Ball 53 Center Pop Bumper
7 Laser Kick 54 Right Pop Bumper
8 Left Return 85 1980
9 Extra Ball Center Playfield 56 1970
0 Bonus Hold Center Plyfild 57 Top Right Arrow
1 Right Square 58 Right Ramp E = MC®
2 Right Circle 59 Right Ramp 1850
3 Right Triangle 80 Right Ramp 1960
4 Right Hotdog 61 Right Ramp 1970
5 Right Return 62* Engine
6 Right Extra Ball 63 1960
7 Left Hotdog . 64 1950
18 Starwarp Center Playfield
CNT
YEL - BRN <|1 LAMPDRIVE |
_ VEL - RED < | 2 LAMPDRIVE 2
- YEL - ORN <| 3 LAMP DRIVE 3
YEL - BLK {| 4 LAMP DRIVE 4
_ YEL - GRN <{| & LAMP DRIVE 5
YEL- BLU < |7 LAMP DRIVF &
YEL- VIO <! 8 LAMP DRIVE 7
YEL - GRY <| 9 LamP ORIVE 8
LBS?7
‘—@—4—‘ LAMP DRIVE 1 Q71 LAMP RETURNA1 Q72
, LAMP DRIVE 2 Q70 LAMP RETURN 2 Q73
LB58 LAMP DRIVE 3 Q62 LAMP RETURN 3 Q74
LAMP DRIVE 4 Q68 LAMP RETURN 4 Q75
“—ﬁ—ﬂ—j LAMP DRIVE & Q67 LAMP RETURNS Q76
LAMP DRIVE 6 Q66 LAMP RETURN 6 Q77
Las53 LAMP DRIVE 7 Q65 LAMP RETURN 7 Q78
| (Ei) LAMF DRIVE 8 Q64 LAMP RETURN 8 Q79
L
| LBsO CNG
' RED- BRN {| | LAMP RETURN I
| RED-BLK | 2 LAMP RETURN 2
LBe! RED- ORN {! 3 LAMP RETURN 3
RED- YEL (|5 LAMP RETURN 4
RED - GRN <| e LaMP RETURN 5
562 RED - BLU <| 7 LAMP RETURN 6
RED - VIO (|8 LAMP RETURN 7
RED - GRY <] 9 LAMP RETURN B
ray G.. LAMPS

QO

VIO

WHT-VIQ

OIoK

T YEL
Ve
2 Y WHT- YEL
7
DN
7
N
7]

Playfield Lamp Wiring Diagrarm

/

>CPU BOARD

}TO G.I.FUSES

35



36

—M’r—-—- | £3°)

gg:;g_i_?_i_ii Il

6

' l'| COILS |-8 !'

44444

GND +5V OG- ,
‘b B POWER » .:| %‘}QE
" CNIT crzt—
8 +3 *
1 “ b
g ] ——— 4+
P ., 3
€ - BAT TERIES H %,
> g . F 5
N E a SOUND
- 5 CLK S 6 PIA
| 2 3 8 —
@ g ¢2 2784-21128 | e
J. _-R____ o )
R . B
Wllpae = S8,
‘n- OR
CPU |1 OCK C 27128 -27512 ﬁ
n-:;_ — | LSZa4 2
¢.1 B lNG LI1]
2 3 ’ DTE ADDRESS
s 3 6806 ¢ o s264L
2 gl CMps RAM ¢ PRIVERS
1
e __Riod - —eA—  §9
& - E ¢
) DATA-BUS TBANSCEI —O
RA. ! %g
g ::E;—“ F D( I ol ;N h_ 7404 .
HE _
Dm N
Ta08 . v408 < "'nl 7:0::4(: 0 ¥ EE
[t = J -
‘ j 4011 ﬁtl P ¢¢
Col sDRIVE SWITCH RETURN (ROWS)

[

'| | &
SWITCH RET {

—
s COILS 9-
——DRTVE

DRIVE

{ROWST

CPU Board Assembly Drawing



> [ SEGMENT DRIVE

Ll 4

COIL SWiTg

4+ i
“* 4+ -
4 IS Y
A "
“ +*
4 * . j I
“* 4+
c1s » c2a | o ! S E N
% % ; o CQIL
T OBE 748+ z 4+ SWIFrCH
! ’ I
]

. sz

ALPHANUMERC ECODER INPUT  ® UT

o3

10 | o

SEGMENT/SOUND 1 12 A e
(=)

L
. DISPLAY STROBE e
: 7- SEGMENT Pl .

m— m Rip C—E

)

]
L ¥ ¥ e
[AFURESS DECUQER [ oue < e COIL e Eé

a
B 2
B e An 8

T —h— 2

———m
w7

ES
PER

[wr]

| : a3l
X r LS00 < [ L5138 < : i ! ! ]

- .¢ L7l Lawp Pia, FieeR
. [ Lso8 < { Lsisg < { sz ( =

cmos | ¢ 1

BYi

w - N T )| % v [T TS
L_mﬁef | 4020 ‘_C I Lson g‘ ll Lsos g l | 7406 §R§'] 1408 L AMP Tﬁ%ﬁi
' RAS

ot = —
[ — 7 ( ) i n s N -
B o( ]ﬂ o 3 —e— am® : : ; L1
- o[ ILAMP = 8 .I:Il o LAMP ., —— :ﬂ* 1 ——| o LAMP B+
IWITCH P4, { ORTVE w —BETURN S, =2 H H-ﬂm
) nicoumys) 'I:II o (ROWSY = | [ 2™ —me
— . ka1 Dlo_.+.. Q“K_’—%‘_‘ r— :
o ‘E( ]: r33 e 6 :D|§ oM g:: _‘:’" S‘: 3 i ——A— *
SWITOK:- *z sz P
2 8 ]° T s e g e :
(‘W =( ]n mae 5 "[:ll?. ::: : tczso x - 9 e
2:2:2%352;32‘3‘%; TR "—|o4, —— %853“:' I—: nse
SR LS ML N ] I Sl R :“:‘5 T of LAMP
#%*#4:}:#:*#*: o 1° Tk —— aw* o 5 . e & GAD
e v ™ 3 [ o 16
slleks@alelfly (10 ., 2 [[{w = E="fm |
gsggsg?g o7 1" 'za“_w_%':::‘ E" Rre2
LTV ¥ S =( ]n R3 e 4 o | - ::; T e T :Ilf 8 e

w" —lyigh—
'I SWITCH DRIVE LAMP DRIVE I' *  LAMP RET i'




| I 2 1 3 I 4 i 5 1 6 1
(B-15A8 <} AL~ Ar3 .
(3-18)p B <]— < P4 D7 |
¥ —
E il 5 SMHE
OscenH;_J —
1 7 2] i
r#y i ‘
n - Wy
Y e A4
4 [ 51
! B RESEToRd SR/ A ‘:j " ° J;g 2
T3 T 1 I~ / wnd & .Sy
I 47 o~ s A I AL - S PP
Fsr — /5 T 3
pe | A par e ol ST, S S T
t 474 AMT slamr  aole s
; LiTew s SHAS o
4 4 Iy
+5 ﬁ % A (YN,
+5' A E ...2_._./" 3
1 A2 il [T
Nanin gl 9 2 or AfpE 13 71
&1—5_-;7 \L_B_ QE 27 b Ad q 1 & ‘/
47K 7 FERENUVINF] po r B2 i E
(z-1€) rI26 > - \g-_—i &F f?. j,: > rid] 2 Esug B R
(3-1B) 2. \M—iz d = e % 3t 23 pie
, . [ N ; 3 . :g 3215
i \& 2l ;5245 s L 33 -
3 e be A $ VA
12 %—-—-———"’" ! ';L Att RAS
1 W2 1]
. 4826 4L1 1 ]
% 4! 4TKX
’HM/S A sl K £ RW
- ® 1518 T
o 1 I F
- ZESET
(- EN D &
+5 Ry 1542 KNG
BL ANK Ny
ADVANCE (T 47K ] v 8 10 { o
eNM &t 47 C83 _L 9 -I..—.E— 10 3 A
= & =
D e M 1547 74k
‘7K e
up/bo (5 ‘% T g\i 4 Nf_ﬂ’ﬁ 2 ) .zl)oﬁ
MR ke = T g i
SP>—w) Rez o1 4 -
L ' 1 ey 7486 4
& we E!__'_S__Q +§ / 7
we 2 }—7 ol —J-| PO
(v I PTA m?f&é i 12k
R2 '))O ——
P I 31T 2F 5
@-1C) rg D——{‘? >0+—{ § - 21 ;
P L — .
= ME LBK

{2—-1C) D[




7 8
- | L 9 I 14 1 " ' 12 I I3
i
_ Y <3 +B(4-58)
8 .B7
TS z 3 \
.__-_ O—0O J¢ +5
o .ol ! ot Y
— Ad ~Ai3
— h . 27 f z?l 1
i 152 10 it 18
k4 3
17 15126 13 9c NEa 21 & _::-!3"2
— 31 g—g:. —’2{>L = ! ; 24 i 5 8
JJI;Q 3 e 2 \; ' | D7 .i__/g
=17, | JE Y e 8L ¥ , P
4 N 2725€ 2728 6 4
— 5 3
sl 1358 /3] #lealiz 29 r 3 g)
2¢ Ko | e 4
X — 1K s Al - palet &
1* 5] Ases-~amen "r a
pr p— RIM c5d
TRl P st
_ L5688 488 _
/ Sy 15138 ~2E s 344 g,]g)
Rit od, YR 3
ol p 477"2 w K N : "rff HD?M(HDJ
‘ " a
el 12y gc £ N C-E—Qﬁl}%—?ﬁﬁ—bfcm (2-18)
: Z NS d T 19K g T2 Ofr-,%——D 2508 (2-1B)
] > Jd 5.8 I 5 & Yi p—e#ﬁL—D
4] 45 61138 rl_—,-cf v 2480 (3-18)
5 vapt RAACS 6] 1588
{ 37 S
| £ —
> Lsag 4 P AYEN A
iy @ —g]F gevp > 2 o)
B l N3, gt
i PEM-PROTECT i
| EESET S5 6 2288
7.7 - g JJE Pt > 2w00 (¥-1D)
— — [ ZESET (2-19).3~1E)
E
.. 2445 ‘ > E (2-®).(3-/&)
' N RN 4 Riw
{ Po [> Rw (2 1D)(3-1E)
grans LI . RAYY~
‘ &1 == BLANKING e+
1 o> T
L5V R112 : . (3-2H)
.  BLANKING o BuANENG (2-i84)
BUAN z-
EA  pis ERIINE
*@—M"’—I > EN-BLNE C3-21)
476 (4-1F)
o > APV (2-/c )
- o U/ (2-1C)

CPU BOARD 1 OF 4

CPU Board Logic Diagram (Sheet 1 of 4) 37




- re—

! | 2 | 3 | 4 1 S i 6 L
CNZ TO CON.CN3 CN! TO CON.CNZ2
(MAS.DIS. BD) (MAS. DIS. BD,) NS 10 C‘E"'f"'ﬂ{"
VONLDBN Y pronanand z 68 0 & @ !
PUBLGR-OL® ONOOIWR-D o ® o o m *
) i I']’" i”“[]f A QR A r .
[ g et iL)ht: BLANEIN e I
BEJQ@L d LJ L tx JU . g-f}e)e": -L 4

ET“T“

yafolofo
2 ES

NE
;

I

ST

T

218l 8e|3 Nezielslel iz
Dol BAZ _ 49kx8 ] EAY  47€X8 |
| ' 4 14 2A 3} 44 &
2l Al ialgl B12lelele| gl GHRRALES &l
TISRSN IS JemEsqEV w'}lﬂ E:.. i e_hg__t__i.
8154 ’ | . T |
& > w o | 2363675‘97, +|[§AI_IETU§“N§T“&__,
B2[VA] 1monl CrA3 47k %8 }—-.’}e;(g ' '
LI TE < Ii X -
. -} —
(-1r)LED < RENBEREERI Y L, S
2
(1-3H) ABV. [~ il 1B B2
a
B2 238.9 22 gereraws ij
By 2P TR 333737 PRES
(2812808 > el ! $1E8
ct- 1A} Af > AL Az = e
RBzcia 204 o 2088
(1~1A) BB [ b2 -p] sststsd 2001
{1938 el LIISAREALIRE L :
n-nm;w[l"ir_ R'i_w
—_ G-BRE [= PE7 +
¢/ -iaR) RETET = ECS
U-12) 3048 = 988 |
|
(F19) 310 <} £118 = U
By MEmy 22
# -
T KB{ RBé K x4 B4 em
!
o ' T ?332 RFEXIE
AL o e g B HABGEL
s T m‘ﬁﬁy)@ 7
.7 4 i 4.1 v —
3  Bga ,  av A
7 2 APl 4
i B2 & 1.4 ptt———
Wi cug s Tﬁ-ﬂlﬁf}-ﬁ -
Zle (3 SR LA A
ol R | ] [glel pF
=y l r’z'\}___‘"_{}"'d —
T 5,0"?/ TEERED- - A $—
== T3 g £
r:g ?—j-j_h}.ul—-l bt L‘"ﬁ%‘.)'}
"la 1_@2!&)_“ e 1% 2, " 1
. S — S 7N ]
E -EH—L:{T—‘ Ii {%/
CNrE tl, (388 5 <7
3T Bhadii A, T I-?I_E J
Nl %—l"—* O -
] -!—__ J Ada é Py ) -
2 —— m‘\’W‘W ol & 87 “*
. | e Ty [ L,
b Fa
o ? 158 d—
e ne %74 { J
B N8 — - 6 ;,,.D‘—
KEY( 4 r P LR oy A g8

CFU Board Logic Diagram (Sheet 2 of 4)



[
&

=

i)

i 8 1 10 [ Il L 2 i |3
IS. BD }
i
x
a & 5T “
j a K\J @ Ej guukmq',q PIANK NG
A { i-ixg) -
Y #EI? 4l “-FEEEEER
1M N DV STA TS -
2453 ll 2[ ISEG. Phs .
3 2 k 41 iy mits 3| |SEG. J PA] %
7 G L 5| SEG.M T B
¥rse 3 41 [SEG. N ——(JE
4 RSt el 7 %[SEG. P AT L
5 d B ¥ % |SEG. R o L—,%
A i S 9| [DECIMAL AT B
.. L . 'i i 4 f@u 4821 I Plan g
o Tie i 1! o eeh L |>
[ 8[R8 |5 % il 3, ISEcs e S
A i} 7 S pol A= SEG.C | |
By s P £y SEG.D 713 =5 1°
“ 22 -~ é SEG.E  pN T3 |E
% o 75 RGN A ol
i ¢ . ol Fhe SEG.G pse S | E
;g“g T"% ? e 7 CIOMIMA| | _ w7 50 18
CITRE . - E B %r o
+t A e %_'j__".l_ﬁ_%fii!l_‘ L&D O
) T T e T poud
i FRRRERS, 5 g
>
n :Em >
) <
i e rd X
- ::1 (3 (o
- e 37 mid. C:D:E <
o— Ew M= CED
F ] mh o
— B 2|2
g e :é &
1 C1D SWITCH DRV. | - i Y D |
‘ WL, 2] B 5
N8 ¢ 4821 mipt Ly Al 4\_:115)
2 swITCH DRY. 2 ; e mejid 4 m] 4=
e 1 pislad Ky F. \[*—_)
5 b2 el £in PB4 e
- 8 3 b2 et R £t %ﬁDD
_‘(‘:]—-G? SWITCH DRv. 3 5 o P’ ; ; % IR E
¥ ¢ )..¥)
e RRRERY = B:
Cﬂﬁ (i ‘Hf-g _l...?J-:u_ e i :‘__ _.? " ’f =)
(4D SWITCH DRV. 4 ;'g antd SRR, - a
Al =
if +$ o
-~ N8 [ o1 B o
L5 D switen orv. s i Y o |2
) { Caf D o
= Zn {_ z
s 2|
]| e N ALz
1 ) SWITCH DRV, 6 L @l
vipgn 2
'y v
we — S et e D!
=H
I ("5 ) SWITCH ORV. 7 2 ﬂiﬁ“ﬁ[ (L
- OBERRR || e
CAE &IT ' :
H—("7 » SWITCH DRV.8 £

CPU BOARD SHT 20F4




o~
).

Tiroc

0 T T T S O

TPl

Tepizs

w W W W. m. 3.; réé %8 _ n ]
ST wwm mm (17
8 22k 5 =g SHE] BB
L mWFWWmWWW m W) o
z 3 4 : 6

.-!

Lo

—
N\

8 x8

u jj,jﬁm

33’

/!

i
»

J :? .4 .. m
;_;ap,.,
ma_ﬂ_m_m_@mom_. A..Hm__ mu Bm@,.:_%&%r&_q
m ’ J . )

»
!
&
3
4
%

]
N3]
N 17]
SA1
N M)
]
N
N §]

o Ay P e B
: L : REELS
s T g 4 L]
. m,_u Lk g :
o LT TR ek o sonnnes £ 288
A & s IRMISRERRRER o
RiF = 4t
,tu
© - A | i
boa o n EWW g
g T 3 =3 S s o
L ==

S1NdNl HOLIMS M0S TVYIIds




LAM P MATRIX ONT. @~7

QIhGF 2
oy 71!
__SOL.DRV.9 (:,:;2 SOL. DRV, | .
SOL. DRV. 10 crir2 E .DRV. (N
plaiizy ] g &L SOL.DRV. 2 -~
27! §—I<_<
hy
B 30 &w =
SOL.DRV. 11 oN e e N
_ L MRE SOL. DRV. 3 4
Z ¥ 3 —I
SEa AW i
SOL. DRV, K2 wl
L. DRV. 12 s %;3 of $SOL. DRV. 4 4
|
, 4%n =
SOL. DRV. 13 rf‘;"z, wl | = SOL. DRV. 5 ENS
&3 ,r Tt {_‘ -{_&
o tw
CNi2 N1y
__SOL.DRV. 14 g . Eﬁi & SOL. DRV. 6 P
'3
-
SOL. DRV. I5 eni2 o @l | & SOL. DRV. 7 ' ES
6 | g3 £
B
EaMw |
SOL. DRV. 16 cwiz B e# SOL. DRV. 8 i
— / = . .
@ a | =
|
fTJ e
: SpNOIB GMD ™

4
)
&
12
/__’L
3
4
(]
§
[y
] 388 T
SOLNOWD SW J

P Wy

X iy

Y

Tﬂn 68 1w éizg
1)u8 : b

2462

DL AMP {4-8G)

SWITCHED SOL .DRV. | .7
3 1

SWITCHED SOL. DRV, 2 -7,

(- 2

SWITCHED SOL . DRV, 3

SWITCHED SOL.DRV. 4 ./

SWITCHED SOL. DRV. 5 <%:f.

SWITCHED SOL .DRV. _ %4

-0 SOL.GND (4-6E)

CPU BOARD 30F4

CPU Board Logic Diagram (Sheet 3 of 4)




| ] 2 1 3 I 4 . 5 \ 6 ' T
é%g— tvV ¢3-128) LAMP ONT [o———
”"'C%’_zl gy R T 58
* _ Y i . + )
aw _ lw 4 ca2 2o %w : +B
In T o= oz T
PROC - R G S [ 2 uan oo
ol 11: D25 "

- O— S HEV

S of
o | B 3 1

I
e iAMP o
I

b
o

i

SOLENGID GNP

WA f-_—x —<] S0L.GNP €3 -13H,)
BLENCD é‘g {
“ Lo v
AV RCL ®Bcép _
SRS, ) S 1
7 : o o i e 1 E
0 T T
Jayrrr P R
rs ,‘: \) :
=== o|” T TalT R -
e —c =9
- - FLIPPER GND

M
{-0G) TN BLVK O
: TN BLK oo ﬂ@ A o
247

p=cc)
OF RLIFPER

(3-128) LAMP [oeme—de

40 CPU Board Logic Diagram (Sheet 4 of 4)



N & D 7~AD2Z IN4A2 b
Bl _———JD LAMP RET. !

Q2

2 i

———2 ) LAMP RET. 2

47
——_3 ) LAMP RET. 3

X7 b 4
Ty v —égD LAMP RET. 4
Mo ANLE, o
/a—lc TP~ | AMP DRV. |

3 por' 4
7 ai !

4l e o
1 2¢ Zj_,;——‘ifii?—rﬁ LAMP DRV. 2 —-—(_4 ) LAMP RET. 5

o4

1 %—C TTr'-d-Z [, 4

% B T E ) LAMP DRV. 3
7

08 R 4.7

P MC ﬂffﬂ ot —C_L_y_ﬁw LAMP RET. 8
5——[\ 86 pH ( ) LAMP DRV. 4

a7 o

] VAT ,QN.E
24 l @%_C @b |———""8) LAMP RET. 7

Lapg ™ %ﬂ’jﬁ_) LAMP DRV. 6

& Z
W2
82 S e
= ol
ak 4 '\-——EL(“'LE , LANP DRV. 7 6
%—C ey PRI ——(Q%“ LAMP RET. 8

LAMP DRV. 8

CPU BOARD SHT 4 0F4




3Al”Q
. o 1no d_, __h&._utm_n (ans © . 20 dWV 8 .__ou,nzo )
_ 2_ . w U hzu \ € H yﬁozoow}N m
tAM o - _”
2 c 4 |58
6NJ “WNT N3O NO ol | L > ®
o e < 94 [ES oll r
£ m m r z|| >
ﬂme OM gs vi a n _” H > u 'Y M
] w ov v N o
$ ey =3 14 - wn -
$53 B ~ s
o< = as v.s ov p -9 @ o o c
> > > > M
: g el L2 L :
NUO 'aa z = e ——
m m 0 e
&2 ——
L . roet | o N
@ ] w—— 0 . H 109 _
m —w— . T S0 — + - —
o LR o
< —_— % 43 ag ‘—
m N \
0 g ea @ — —
O S N5 ar N,
= I zul T
AQOI = __l_amm B 2223335 R
- “ _ m_‘ w N =] =] l_. +
'93UNN A2ITF % * + + * * T
AS+ ®
ACOI+ ——H_o AQOIl —
5 AQOI+
e “
ATaTala sletna rad
9ND SNO
o._ H3IMOd 21507 9| HMd AVYdSIQ |

i —




D)
= —C
(8 ) v J0ARE |
Ellll pom o -2 PXENT
3 ) .
)
NOIL#NIWTTH '
TVYIND
EXBND
Yd
annowo | R
21907 L1
\ ]
G AG
CHMN AR
CED
NN ZL+C & - ésm\_m
BaNnaanei-Cz =
QNNOEE D007 (L)
GLXOND
CEMNN >N7Ym_.r._. Mz
BBMN AZL+o Hoee
£di
NN o0
odi

o ‘
e
(@}
_|&
N
b4
X

41

Fower Supply Servicing Diagrams




J
|

|
|

VOICE Al

22870

IdAY ¥4AdS HIND

IdNV HNd

S 1437

"TdWVY NS 1HOIY

IND

2 JALYA ¥MLS

EdS -

LzdsJLidsd

€N

o1 'LNOD T0A

LZi0d+ “110d-

Soungd Board Assembly Drawing

42



ADDRESS

c —x|'l— ces p —— cz2] B —i— ca DECODER
—— .
SYSTEM CLOCK —i— css
—W—  R2) ‘ -l
Rz?M_a 2 LS4 ; LS32 .’:-,: > LSi38 2
c6s . Ska POWER MISC. GATES L
—— + ON RESET |
LEE 2 3)0
E LS393 HC74 LS04 E E ; LSI39 3
elrtalolte —f— ce7 . c75 —i— c84
8%E%E%E%g%f — —i— 90
VOICE: <o ) P ) \';;TCSE VoICE Rom 2 |4
ECT Eﬁ_ [T —_—— C7E CIRCUIT P 27512,/ 27256
—— C77
052 l x2 l :
0SC 3.58M MSMS5205 > Ls273 —i— C9I 5
e L P
—.P—ng 27512/ 27256
IMAN| )
biMd] oz 6
YM21S]|
MP ) —i— c92
ZI +$ c29 —i— ca7
MUSIC CIRCOIT DATA BUS TRANSCEIVER SOUND ROM
. 3131 :\ Ls2a% P 27256
[T | 7
:l :) YM30I2 '"“35
.t I RA3 —iF— 83
e 9 1 ] Li ]
|=_,R; RAI P I vu ()
—W— css CPU RAM
—— N\ > 68RO9E D) TMMZOIE
BEXO)
ce2 DIGITAL STEREO
[
RN Y SOUND SELECT T Ce« MADE N USA
B B g) [iNPUT
'ER lN T é T é L5374 9
SOUND SELECT DATA LATCH
"STEVERS Fav




| . 2 . 3 . 4 5 6 ; 7
/ .
+5v Y \ 3 o Y
R30 Av 4
CNSX20 ) 5 4o|“"7" 7 s NN 28 |22 o8 oz
o= v B AT RTINS 20 1[ 28 ° 10
2 12 GMD e —12T AR I 9 Al oo 1
17 § &1 Y e 21 134 26 Voo
= | 14 15 4/ 124 2] 14 7
{1 a| SE EX. 8 1] 23 “EE—L 2 [
< 117 3 » [ 2 L I
r ¥ LS374[3 | A 17 ¢ ’; 2 4F 4+ 6F
18 190/ $‘ Ils ; 29| e o 2 3] 2rass [ 27286 Ii
! s 8D l;i 1 L lﬁ 3 23 eTsiz 1 eTsiz
13 | — i z72%¢ |I7
D 2[hs €BBOSE |54 1€ 3; 21
L1574 — A [E
C}—/} 3’}%35‘2"'“0 i4 12 A » zgma Al3
1 a2 00ap c5 pojtl O G s Al4 T4
32 a8 122 4 £ 20
R/W : 1 AlS VEE]  AIT W
o7[Ex 3 — )3 ] IRCEBC
§ LT 27 ; 7E 0 Ji il
s7]1RG_ g = ":E'zi e
RSET 39 L5245 [jg 1 5V -
3s|. 30 3 fird -
34|, E . 8_04
6)L532 = "
2E
- = i3 iz
CID 41 5 6E 2
ao . v, .
CiE) w n ol
o “ o iz
T e |T i o
aD £ $le)
CIED
(GE-ED)
D
1
L.
»
2 oo
1J8>*
Ls32 he__7] 272 i0
N8 9 13
n3 2]
(13 b4 3
0l Jo IS
ol
e _ L0 i cr4 3 _
9| EBf NI % Il
10]24p % iz N2 ,
T Tio FDLSTK
0 | al sv > - A ) +8
I
e TTRE
2 E —
Al Lso8
pLs7#
3
3I——<! LS
1 SF-TI0-30
14
{C OsC
8 3 (8
T u
+svi> +5v[>—8{uy GND
14 [ o4 CN4 X6 {i
B MHZ NG
+5V




7 . , 9 " 10 . T I 12 {13
_\ +L —-L
eNIX 7 @B
+8v .
7
ca7
® o "o o.usuphy
EANZ_ | I sl =9 €26 0.5
050 [
3 HLLS™ c28 0154 n
4 R I
15 ‘._jls
LA/ +av[>—
3 2ra—s e)/\s
ag +izv 7758 B
57 Cljo o7 3730 ot 3211 18v
3}S74
R_Q iifg 4701 T2[3[, cazz20m 16w 6v | mio
| ~ 28v 1 " -’—-ng"_‘i"
' af ¥ . c35 RII$ -
z c3s (4L I RS S
oz o UZT 22y ey - a
i _l_ :
Cc5 IR3 1" _
J/ .»——fﬁf——-q.. 820pP 5:2%454. 5 c
— AM 180 T 3] 2
::st 0
< 4.TK
RI3.  JRI4
20K 320K
RIG 10K (] cia
A +50v4. 70 ﬁ_:‘g’o“v —
c23
1'—-—' @l
RIS CN3 X6
RIS H gy e RIIK CT) R our
5,9K K 5oy W
: f:zrr_| 4.7 L RN D
= I
0.1 —(3 )R SHIELD
50 4 L DUT
b 0“2': * 8V son$ +3v s R8 27K (3O LN
)2 CH1 + H
caz—L _L%:. 55'(_ cr2 i (6 DL sHELD]
moop L Lascop 10 a 522 L Sne . Jrer co | cnex2
- - T 3 R9
0T 5oy 3 3403 K a1y
L SLEUSHLD
™7l 67 | ne = sov -2 £
xT ] STy S B 77 SLEU OUTPYT
T 1T __ %3 (384 kHZ > 4.7 S0v KOT USED
c7e !D c77 Ri8 8-2¢
$ T, o
| s.za;rzzop +5v :s:m “;
7 sy 9}&
€34 0.1 c30 cz9 [—""‘ x 8 e
] |} *H—e Ay * F
R30 *fizoop 0471 xz}3 +12v
Rl o B8k [ R2® _  jon 8 sov wh |,
18 N 8K € . v —~BY
o8k | .y  ©Kc32] olep sos C58 10004 25v
ISBDP 39°PI 403 = (] "—B—E
LTI S < IO-IH C56 oL
I——Lr- = - —
ol = e
5y SF-TI0- 30
A —BY c59
{1 “Looy . ¢-Tro-30 F— G
gy T SF-TIO- 0.1
ce2 . | .
»-4 jo=tl g ceg] cse  cs3
CEl 0.1y oy oo+
23V N.C. KEY e
1 fzJ +i2v
H
¥ GND —1ay
SOUND BOARD
Sound Board Logic Diagram 43




T+
ol ]3 s aV¥V=za v
o 1 [+] o (=]
2 PLAYER 182 = T e 1
SEGMENTS 2 POWER IN [ PLAYER284 [
- e |“— DIGIT STROBESe
PLAYER |83 DIGIT DRIVERS poooooud
2 fppessas
< c PLAYER | &2 SEGMENTS: o
e ~ 3 tn o

PLAYER |
UZn
—3
=
[ R
—/
-
|-
=
™
 —
—

2sd

ewd

PLAYER 3
l Ln
CJ svy

(o]

50

Combined Display Assembly Drawing



v

- , N -
— PLAYER 3842
PLAYER 18 3 =
DIGIT STROBES SEGMENTS ®
OO0 oog ooooonoo
DD X ¥ NHDDHLDD D
BEan =5 @ LR
— c o c [ =g
- 2 Ul — w © - |
50 I k: o (Jo
) LAYER 2 & 28
SEGMENT PLAYER 2 8 4
';La“;"'fn DRIVERS | § DIGIT DRIVERS o
3 A=
1B - 1 :
o
| Ooloool >
d e
T | J
b
< s .
c c
<I
0 0O &
] .
]
00000000 g

OSH




>
o)
99!
O

|

4050
5 use
LA 18
P vCOo | LS gy ] nEl
CH4 Sy 4 < e ouT2 VIR T AT
ci o1 ci| ¢ 1 c1 |4 we b 3 |_1s Rk
E S . 3 . TM~_ 6 I3 OUTA 3 20 8
5 b 0.1 gl oal ol ar] s L en 21 ra U ouTs [~y
: UF ur ]l uel uF | UF A~y 0 5 s 9 ouTs SRERE: 4
POWER 4o KEv B1 1 " :N.J e 2 Ri3 &
3 N roav 3 ves 8 50 1 — e OUTE 5T
2 5 N N 1Ma740 80 L) N7 ouTrIT R3S A
1 VKK sbl\f‘ A g cuTe
CNS a2 GO v |10
L) UDNT 1580
com 26 5 B4 VKK
UsC - ' 18 A
& 5 L ol N SUTI
F 24 % LSF 2 17 ]
E 23 14 > 15 5 1:.3 gLUJIg T
D 22 I [ E] o
o = 1] 12 H A e Y ooura
E] 20 UsA < ) 4 R3S
3 Y- outs
5 i ) 6l hs O aume Bl
o7 18 USE R 1
A v RLE 2 ; NF o OUTT :2| vy
R 18 O RE 12 N8 ouTe
N 15 1> aND e 2
SEGMENT SELECT| M 1 | o psoby e
180
PLAYERS 1 &2 | * I |—{>m s N
H 1 1 14
op— [ovee . N1 QU
P 2 Razs 4001 ; e oure—l— M
Ep— > 18K g e ouTs
s h— BLANKING 3 4
& ; Ng U OUTa Ty
5 p—— WEF,U{D” &1 ms 11 ours ge——
b & L E—
4 Ve 1 NG CuTE
3 - 2 E2 [P L —
BLANK 2 5 g U7B 4 ) i
s 1N oura—
ure GND  ves
K100 2713 R NET: TR 1
r—i = VBB
A " 2 #TTea , , 8
R24% R23% A22<¢ A21% R0SA19 S RIS RITS —_ > N CUTt pr—— NG
CN3 18K 3 18K 1BKE 1BRT 18K 18K T 1KY 18K ) UBD El ISV
= &1 2 ouTz [— ¢
___Dﬂ_ NG ooy} =) W L EEE——
[F L 4 by B
s EE8 . 5 s Ehieptl IRTRUE
8 D~ KEY —) > B s gy OuTS
DIGIT SELECT | 37 IE 65 . U L ra—
PLAYERS 2 & 4 s sp _D.._'Q._ Hwr  ourr
D4 5 b 5 e ouTs—.
D3 3R
o ip 4001 L_L eEh
? g NG 1
P> = VBH
wc 1 18
. LI S 5] N1 ouT 5 —
KK156 1°9 ] ) > ] e ouTa e
g uzp fats] OUT3 = NG
. ™ 2 e U oure ” -
> 1 H 12 ‘
5 NG ouTs
12 Uzl N e S
o A L TS auTs—
4 )
B Lza I wr out —2—-——”
3 e ouTs L ——
Al
E— GND  vBB
1
2 1A |
Ricg Misg A RIS magAn g AngA $ g A UDNGTBE b0
CH2 18 ¢ 18KS 1KY 18K € 18K § 18KY 1BK Y 13Ky 1 3 ua R 18
B4 -1 Nt out1 |7
= e QTR
s p wic M3 ouTap i —
Blo- KEY B~ ig . u by BT E—
DIGIT SELECT o7 TR — " INd outa[—
PLAYERS 1 & 3 oe sp o o ns 15 ours =
D5 5 12 > £
04 4 ! IME oUTE =
i [ A
2
o: *h M6 ouTB[—-— NG
4050 rE'L GND  weB —]
KK156 1°@ 14 J_Ei!F 15 LDNE 188 vEE
CcHil 1~
3 p3A 2 : 8 A
s } - ouTt =
A9 4 N2 ouTZ[yg .
SEGMENT SELECT B oAk | OE,. M L ouTa
PLAYERS 3 & 4 c 7p {12 ] o ——
6§ Pb— KEY] ] LT M4 ) OU 4
o sp 7l & Joe— N ¥ | ours—"—g',
£ 4p 1 N OUTE s
52 | 12 Qg
G 3 L 9 a0 w e outr 'f Z
com 1 p l la/ ws £lrm  ouTe
i FL GND WKK 1S
KK156 179 4F ONZ 160
> =
Fe $ A7 $REEAS $Ra 3 RIS A2 FR1 3 e P VKK
18R] 18Ky 16K wxl 1808 18l wsul 18K
-




—
18K N
[ C ]
o _jl
h%x Y2 W N f
5 I
ey " 1
, 2%, 18 VW o
oK F WHK
WEEDY J
X
WKK A39
Th
A3G
1A
a0 cam FHRIBIE E RAEEENEIRE FREERENEEEELNERE
AT 5 titlalolajolsf2fr[sfel 2l elo]lafa 6 s Y d oA 2] 8¢ Aelo] s 4
T B BCDEFGH JKMNPRCED ABCDEF GHF JKMHKHPRID
W, f2 W =) co )?
PNETYY A D51 ALFHA DISPLAY M 0S2 ALPHA DiSPLAY M PLAYER 2
g.2x, . .
% E DT DT D6 D6 DSDSTDCEM DJ_EIM o202 D1 D1 D7 07 0606 DS 05 [C40M D3 CI DIpd D o
- ,
" ner 37| 38| Y3327 29 171 25| 13y 5] 2y 11| 3] S 3H 7 a7 as]| 31| sal 2Ad 28] v zshialael al i 3l s ] 7
§.2% 1.2 W P
2K,
FLAYER 1 AX
L1V
D1 vBea p::‘:)
Dz
-
— 03
— 4 VBB
- D5
06
- D7
o1
02
03
04
—_—
08
D&
—
o7
o1
. D2
- D3
b L4 —1
F D5
06
—
D7
—
— L1
" D2
. D3 a8 vBg
- D4 9
B
& R&7 o
— D, g
— —
1 1] 1 14 2| 2] 2] 34 3] 3] 3 o 1 2] 2 a K
2|48E246F5EDE6]'5 341 2’_:5[:2454533'223 sl 6
G101 D2 02030304 D4 D5 D5 DEDE OF D7 D101 C2D2 530304 D4 D5 D5 DECE OF OF
PLAYER 3 DS3 NUMERIC DISPLAY DSé NUMERIC DISPLAY PLAYER 4
—
A B C D E F G COM COM A B € D E F G COM COM
12 5| 33| a5{a9| 37 ] 13 F:“ﬁ:l?‘ 1 3| 5| 33} 3s| 34| a7 3 13 37
Ml [
F50 10K VEK ]
A5 10K N —1
RS2 1DK . Rag
~aa R53 10K Y]
. RS54 10K
TEE 10K i )
AN, ; VKK
R R5E 10K -
s H57 15K
- e
E F G
— I

Combined Display Logic Diagram




. eeecseeee .%.mwmu o .oﬁmo . esessssss 2" 0005925 .
ﬁ 1sv3a v1ivapd
m w””m m e eCIle eoLIl®
mﬂlm < Z10e T > | muﬂ ﬂu
Pe—Fd .. Stee @ eeClle eLTle
€4 ® 01d Z(
Pd—P 4 [Jo==| ¢ nvmo [ eeLlle eLTI®
Zd ® b 11d ed
P4 | o o ) eeCTle eLTle
14 - ® 5 . Z1d +d °
a8 |90 ¥ eeiTe ocT® 3
oCINGIC 0 eeo[Tile o[1®6 3:
+@® o0 ® ) 710 54 e s
%_“_ : o @ oo le o Te £:
® €024 oJe o Te0Z{ m& e oLl eLIle m _“_
o 0 p % 31 8 $:
wnwm e o oTe1Z0 e o ‘o[ ®
e o ® 1 el
18- o o mﬁ_“_ 4 @8 e o @ ®
"o, Lal[e e ° Z e
® ® &
© o BRI aroees oe sez: | Sgcecessect saz 6l .

PPB Board Servicing Diagrams

46



o4 e ﬁ TN4004 D1=D18 ARE INS401 DIODES.
nPIeC
RI—R14 ARE 1OWATTS PESISTORS.

-~
— s ) GROUND
' PRO LOGIC LTD. m.. 1| e 50502100 -

¢ | F E _ D | c | B J A




Itemn

CENPU A LN -

Description

Completely Assmbid Piyild.
Screened Playfield

Playfid Glass (Temperad)
Acorn Nuts (16)

Star Rollover (2)

Bottom Arch

Shooter Guage
Laser Kick Assembly
Slingshot Assembly (2)

Part Number

500-5127-00
830-5104-00
660-5001-00
240-5000-00
545-5015-00
515-5150-00
830-5504-02
500-5080-00
500-5029-01

_____

3
|

|

1

]

e
o
RS

. :
5
Fa 5 “‘
LT Nl _-.
[
~J

10.
11.
12.
13.
14,
15.
16.
17.

18.
19.

20.
21,
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33
34,
35.
36.
37
38.
39.
40.
41.
42,

44,
45,
48,
47.
48.
49.

51.
b2
53.
54.

56.
57.
58.
59.

61.
62,

64.

Pop Bumper Assembly (3) 500-5034-07

Left Flipper
Right Flipper

Super Vertical Up Kicker
Ball Lock Assembly

Ball Trough Eject Assembly
QOuthole Assembly

Pop Bumper Cap (Red)
Pop Bumper Cap (Blue)
Pop Sumper Cap (Yellow)
Screened Plastic Set
Flipper Bat and Shaft Assy
Mini Mars {Red)

Mini Mars (Green)

Mini Mars (Blue)

Mini Mars (Yellow)

Decal Sheet

Jewel Post 1 /32" (Red) (2)
Jewel Post 1 V52" (Gim) (2)
Jewel Post 1 ¥/32" (Blu) (2)
Jewsl Post 1 /32" (Yel) (2)
Light Hood (Yellow)

Light Hood (Green)

Pop Bumper Decal (3)
Machine Mini Post

Mini Post

Bumper Post (4)

Metal Stand-off (3)
Machine Bumper Post (2)
Machine Post (2)

|_eft Ramp Ball Guide
Laser Kick Ball Guide
Super VUK Ball Deflector
Shaooter Lane Ball Guide
Light Hood (Red)

Light Hood (Blue)

Ball Guide
Bali Guide
Wire Gate (2)

Shooter Ln Gate Mtng Brkt
Wire Ball Guide 1" {4)
Wire Ball Guide 2 1/2" (2)

Right Ball Run

Wire Ball Guide

Right Ramp
Left Ramp

Top Playfield Wire Ramp
Under Playfield Wire Ramp
Wire Gate Mtng Brkt. (2)
Wire Gate Mounting Brkt.
Rollover Mounting (Right)
Rollover Mounting (Left)
Stand Up Target Assy (3)
Rollover Wireform (Right)
Rollover Wireform (Left)

500-5031-12
500-5031-11
500-5116-00
500-5104-00
500-5012-00
500-5082-00
545-5035-22
545-5035-25
545-5035-26
830-5404-26
515-5133-01
545-5059-02
545-50539-04
545-5059-05
545-5059-06
820-5017-xx
545-5013-02
545-5013-04
545-5013-05
545-5013-26
545-5011-06
545-5012-04
820-5304-00
530-5071-00
530-5004-00
530-5057-00
530-5035-01
530-5007-00
530-5008-00
500-5107-00
500-5111-00
500-5106-00
500-5112-00
545-5011-02
545-5012-05
515-5074-01
515-5075-01
535-5307-01
535-5368-01
535-5300-05
535-5300-01
545-5107-00
535-5346-00
515-5142-00
515-5143-00
535-56336-00
5156-6137-00
535-5269-04
535-5307-04
535-5238-01
535-5238-02
515-5144-00
535-5315-01
535-5315-02
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BACKBOX PARTS ILLUSTRATION

Item

SFTIMMMOoOOW»>

48

Description

Rubber Post (6)

3/16" (2)
516" (13)
718"

11/2" (2)
2|| (2)

21/2" (2)
23/4" (@
Flipper (2}
Plunger Tip

RUBBER

Part #

545-5009-00
545-5025-01
545-5025-02
545-5025-17
545-5025-07
545-5025-08
545-5025-09
545-5034-00
545-5024-02
545-5027-00

PARTS ILLUSTRATION

| ltem Description Part No.
1 CPU Board Assy. 520-5003-02
2 Sound Board Assy 520-5002-01
3 Capacitor 2C1 125-5000-00
4 Bridge Rectifiers 112-5000-00
5 Power Supply Bd. Assy 520-5000-00
6 PPB Board 520-5021-02
7 Combined Display Bd Assy* 520-5014-00
B Compilete Backglass* 830-5204-00
* Not Shown

)
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CABINEY PARTS ILLUSTRATION

Description

Ball-shooter Assy

Flipper Button

Leg Bolt (Chrome)

Cash Box Bottomn

On/Off Switch DP/ST

Leg (Chrome)

Lock Bracket-Cash Box
Power Input Box Assy
Transformer
Speaker-Round (6")

Side Armor-Right

Memory Protect Switch
Memory Protect Switch Bracket
Start Switch

Tungston Switch-Flipper
Cash Box Top

Plumb Bob Tilt Mech. Assy
Volume Control

Start Button

Side Armor -Left

Part No.

500-5019-03
500-5026-12
231-5000-00
535-6014-00
180-5001-00
535-5020-10
535-5215-00
515-5018-10
010-5002-00
031-5000-00
535-5010-01
180-5000-00
535-5225-00
180-5016-00
180-5048-00
535-5013-00
500-5023-00
123-5000-00
S00-5097-00
535-5010-02
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500-5/16-00 SUPER VERTICAL UP KICKER

Hem Panl No. Description MHy.
1 A 440 x 916 LG MACH. SCREW 2
2 180504100  SWITGH ASSEMBLY 1
3 535520000  BALL KICKUP SWITCH BRACKET 1
4 535:5208.00  BALL KICKUP MOUNTING BRACKET 1
5 5355427400  BALL QUIDE 1
8 #4832 x 14 LG MACH. BCREW 4
7 545007300  VERTIGAL KICKER 1
8 332 DIA. x 172 LG ROLL PIN 1
¥ 535620301 COQIL RETAINER BRACKET 2
10 090.5001.01 COIL: 23-800 1
11 112500300  INADD4 DIODE 1
12
13 232520000  #8-37x 1/4 LG PH. PAN S.M.5. WIEXT. LW 8
14 268-8009-00 SPRING 1
15 515500000  PLUNGER ASSY.—YERTICAL KICKER 1
18 280-500400  BUIMPER-— AHES. BACK 1
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