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CPU JUMPER TABLE

CPU* ROM Jumpers
Game Version Location installed Removed
I
Laser Wars Ver 1 5C J1b,J3,J4,J6a,J7a,8J8 J1a,J2,J5,J6,&J7b "
Ver 2 5C J1b,J3,J4,J5a,J6a,J7b,&J8 J1a,J2,J5,J5b,J6b,&J7a
Secret Setvice Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J5a,J6a,&J7a
Torpedo Alley Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J54a,J6a,&J7a
Time Machine Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J5a,J6a,&J7a
Playboy Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J5a,J6a,8J7a
ABC M.N. Football Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J5a,J6a,&J7a
Robocop Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J54a,J64,8J7a -
Phantom of the Opera Ver 2 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J5a,J6a,8J7a
Back to the Future Ver3 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J53,J6a,&J7a
The Simpsons Ver 3 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J54,J6a,&J7a -
Checkpoint Ver 3 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J54,J6a,&J7a
Teen. Mut. Ninja Turtles Ver 3 5B,5C J1b,J3,J4,J5b,J6b,J7b,&J8 J1a,J2,J5,J5a,J6a,8J7a
*Version 1 has a 2K RAM which is a 24-pin IC at location 5D.
*Version 2 has an 8K RAM which Is a 28-pin IC at location 5D.
Power-up CPU Self Tests

Upon power-up, the CPU board performs a series of self tests of major components. Turn the game on while
observing the LEDS on the CPU board. Tests of the PIAs, RAM, and EPROMs are performed automatically and

results of the test are indicated by the PIA LED.
With all tests passed, the LEDs Illuminate in the following sequence at power turn-on. The PIA and +5V LEDs
lluminate immediately. Approximately 1/2-second later the PIA LED goes out and the Blanking LED illuminates;
the +5V and Blanking LEDs remain llluminated until the game is turned off. Test failures are indicated with the PIA
LED:
PIA LED SUSPECT COMPONENT
s
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 CS5.
;
QUICK REFERENCE FUSE CHART
PPB BOARD POWER SUPPLY BOARD
| F1 5A Sio-Blo G.I. 6.3VAC F1 7A Slo-Blo +5VDC Regulator Input (QVAC)
| F2 5A Slo-Blo G.I. 6.3VAC F2 7A Slo-Blo +5VDC Regulator Input (9VAC) ]
F3 5A Slo-Blo G.I. 6.3VAC F3 Not Used
F4 5A Slo-Blo G.I. 6.3VAC F4 8A Slo-Blo Switched lllumination Buss (18VDC)

F5 5A Slo-Blo Flipper Power 48VAC
F6 5A Slo-Blo PPB Solenoids/Flash Lamps (34VDC)

F5 4A Slo-Blo Solenoid Buss (34VDC)
F6 5A Slo-Blo Solenold Buss (34VDC)
F7 0.5A Slo-Blo Display Reg. Input (30VAC)
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GAME SPECIFICATIONS
POWER REQUIREMENTS

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

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

High Line: (226 to 235 Vac)

LowLine: 95to 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)
Display Board: Location U8

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. Using the plastic banding
strip as a handle, slide the game out of the carton.

2. Remove all packing material. Locate cabinet legs in filler packing inserts and assembly parts package in the
cashbox. There should be four leg levelers, eight leg bolts, three pinballs and a large Allen Wrench used for
securing the backbox.

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 secure it in its upright position
by inserting the Allen Wrench in the hole in the back of the cabinet and rotating the wrench 270 degrees(3/4 turn).
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7. Remove the backbox keys from the clip on the Inside of the coin door and unlock and carefully remove the
backglass. Set the backglass aside.

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

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

10. 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.

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

12. Ralse the playfield and the support bar on the right side of the cablinet; support the playfield by inserting the
support bar into the countersunk notch on the bottom side.

13. Check ali cabinet cable and playfield lamp board connector terminations.
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14. 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.

15. Lower the playfield and level the playfield side-to-side by adjusting leg levelers.

16. Using an inclinometer (protractor) adjust the pitch of the playfield to 6.5 degrees. If a pitch indicating meter Is
not available, adjust the front levelers to the lowest position and extend the rearleg levelers approximately haif
way out. Readjust side-to-side level as required.

NOTE

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

= -Q- 3

17. Check the plumb tiit and adjust as required.

18. If desired, performany selftests at thistime. Withthe insertdoor closed, carefully reinstall and lock the backglass.

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

20. 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 makes a sound for the first credit and generates sounds 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 prodtced,
the posted credits are reduced by one, Player 1 display flashes, Player 4 display indicates BALL 1, and a ball Is
served to the plunger trough. Additional players may be added by depressing the Credit button before the end of
ball 1. -

The second closure (adjustable) of the plumb bob tilt switch tilts the ball in play. Closure of the slam tilt switch In
the coln door ends the current game(s).

At the end of each ball, earned bonuses are collected. Atthe end of the last ball for the last player and after bonuses
are collected, the system produces a random 2-digit number (a mulitiple of 10; 00 to 90) for a Match feature
(adjustable). 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.

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.lf a change Is recommended and the game coin door Is opened, the
displays will indicate a recommended replay score to beat and make a sound 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 to ignore the recommended change; for example, you may not think last week’s players were

the usual crowd . Just close the door and the message will disappear without altering the existing level. Or you
may choose to make a different score to beat adjustment; this is done by utilizing adjustment AD02.
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GAME SPECIFIC FEATURES

____Bodaclous SkiliShots

From Plunger (1) Shoot Ramps (2) or (3) or
both for 250K X Ball in Play per Ramp

Multiball

3 Ball can be obtained by completing three
Turtle Spot Target Banks (4) followed by
shooting Sewer hole (5).

At this point, Ninja Kicker (2) will
automatically send 2 more balls to the
playfield. The ball shot into the hole(5) will
come out of the Sewer (17).

If one of the three balls drains, shoot hole (5)
and the lost ball will be returned by the Ninja
Kicker (2).

For 2nd, 3rd etc.Multiball the player will be
required to complete four Turtle Spot Target
Banks (4).

Jackpot

Once the player achieves 3 Ball Multiball, a
shot into hole (5) willl light Ramps (2) and (3)
for two separate Jackpots. If bothare
collected, Jackpot can be re-lit by shooting
the Sewer

Looping

Light Looping from Captive Ball.Shoot Loop
Ramp to score 250K plus 50K for each
consecutive shot for 20 seconds.

080 0A

G

b
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10 Million Points

Completing both 1 Million point Ramps (2) and
(3) will light Sewer Hole (5) for 10 Million
points. (See Captive Ball Values)

— Captive Ball Values

Values displayed on the Speaker panel (see
below) are obtained by hitting the
Captive Ball (9) into the Target(10)

ystery | Instant | Lite | Mystery| Lite Lite
X 3-Ball | Twin Score |Looping X
Million Ball

Save April

When Ball Rolls through Left Return Lane (11),
Shoot Target (8) to collect 100K.

Twin Million

Each completion of Ramps (2) or (3) will add a
leter to the word T-U-R-T-L-E-S .
When completed, Ramps (2) and (3) are each
worth 1,000,000. (See 10 Million Shot)
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Combo Shot -

Shoot Left Ramp (2)
followed by Right Ramp (3)
followed by Sewer Hole(5)

Awards 250K

_ AwesomeScoring

Advance the 6 values (12) above the Flippers A

2 different ways: \ i :': 7
708,

A.) The Right Return Lane (16) lights the i\
arrow (13), then shoot the Captive Ball (9)
into the Target (10) to step up one value. !

<3

<3

B.) The Left Return Lane (11) lights the ~

arrow (14), then shoot the Spinner (7) to step 3

up one value. )

<

When the player reaches the 5th value, shoot
the hole (5) to start (Timed)

Awesome scoring. |

50K points per switch closure.

_Super Awesome Scoring [ 12 | ﬂ
Advance the six values (12) above the
Flippers as you would to achieve
Awesome Scoring.
( See Awesome Scoring)
when the player reaches the sixth value,
shoot the hole (5) to start (Timed)
Super Awesome Scoring
100K points per switch closure.
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AUDIT FUNCTIONS
GENERAL

There are 89 audit functions provided for accounting purposes and for evaluation of game difficulty adjustments.
Audit functions are split into two groups. There are eight most-used audits (AU01 through AU08) in a 'quick look’
group and 80 less-used audits (E AU10 through E AUB89), in an ‘expanded’ group. The varlous auditing functions
are summarized inthe AUDITING FEATURES TABLE and, when accessed, are shown on the player score displays.
The Audit Number Is shown in the Player 3 Display, the Description in the 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
FORWARD (up) position. Depress the STEP switch and the game name s 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-button switch advances through the audit functions one at a time. To review lower-numbered functions, set
the forward/reverse push-button switch to the REVERSE (down) position and operate the STEP push-button switch.

To access expanded audits, operate the step push-button unti AU09, EXPAND AUDITS s displayed. Set the cholce
to ON as Iindicated in the Player 4 display by depressing the Game Start push-button and then depress the step
push-button. The request is installed and E AU10 Is displayed. When you exit audits and adjustments, the AU09
setting Is returned to off for the next time that a review of audits are required.

Audit totals may be reset to zero using Game Adjustment Ad11, Audits Reset. Game adjustments (Ad01 to Ad13
and E Ad14 to E Ad51) begin after the last audit function (AU09 or E AU89 ). Once audits functions have been
recorded, and if no adjustments are required, you may return the game to the attract mode. If adjustments are

required, continue pressing the STEP button until the game adjustments are reached. See Game Adjustments for
details.

‘QUICK LOOK’ FUNCTIONS

Total Paid Credits (AUO1) - the total number of paid credits is displayed.

Free Percent (AU02) is Free Total (E AU24) divided by Plays Total (E AU25).

Ball Time Average (in seconds) (AU03) is Total Play Time divided by Total Balls Played (AU10) .
Average Game Time (AU04) Is the Average Game Time expressed in minutes and seconds.

Colns (AU0S5, 06, and 07) - These three audit totals are provided to show the amount of coins registered for the
left, right, and center coin chutes, respectively.

Total Coins (AU08) is the toal number of coins dropped through all 3 coin chutes.

Expand Audits (AU09) permits viewing of expanded audits.




Teenage Mutant Ninja Turtles
Audit Table

Audit Number Audit Description Audit Number Audit Description
(Player 3 Display) (Players 1& 2 Displays: (Player 3 Display) (Players 1 &2 Displays:
totals in Player 4 Display) totals in Player 4 Display)
T.M.N.T. PROMID
AU 01 Total Paid Credits E AU 46 2X
AU 02 Free Percent E AU 47 3X
AU 03 Ball Time Average E AU 48 4X ‘
AU 04 Game Time Average E AU 49 5X -
AU 05 Coins Left E AU 50 X |l = )
AU 06 Coins Right E AU 51 7X
AU 07 Coins Center E AU 52 8X
AU 08 Total Coins E AU 53 Skill Shot Made
AU 09 Expand Audits (ON/OFF) E AU 54 # of Victory Shots
EAU 10 Balls Total E AU 55 Last Chance Lit
EAU 11 Extra Balls Total E AU 56 Last Chance Made
EAU 12 Extra Ball Percent E AU 57 Million Lit
EAU13 Replay 1 Awards E AU 58 Left Million Awards
EAU 14 Replay 2 Awards E AU 59 Rite Million Awards
E AU 15 Replay 3 Awards E AU 60 Leonardo
EAU 16 Replay 4 Awards E AU 61 Raphael
EAU 17 Total Replays E AU 62 Donotello
EAU 18 Replay Percent E AU 63 Michaelangelo
EAU 19 Total Specials E AU 64 2 To 3 Ball Multiball
E AU 20 Special Percent E AU 65 3 Ball Multiball
E AU 21 Total Matches E AU 66 # Times Jackpot Lit
E AU 22 Hi Score Wins E AU 67 1 Mil. Jackpot Award
E AU 23 High Score Percent E AU 68 2 Mil. Jackpot Award
E AU 24 Total Free Plays E AU 69 3 Mil. Jackpot Award
E AU 25 Total Games EAU 70 4 Mil. Jackpot Award
E AU 26 0.0 - 1.4 Mil Games EAU 71 Panel Mystery Scores
E AU 27 1.5 - 2.4 Mil Games E AU 72 Panel Mystery X
E AU 28 2.5 - 3.4 Mil Games EAU 73 Panel Million Lit
E AU 29 3.5 - 4.9 Mil Games E AU 74 Panel X Ball Lit
E AU 30 5.0 - 9.9 Mil Games EAU 75 Panel Multiball
E AU 31 10 Million plus Games E AU 76 Panel Lite Looping
E AU 32 Average Scores EAU 77 Manhole Bonus Hold
E AU 33 Games 1Player EAU 78 Manhole Mystery Score
E AU 34 Games 2Player EAU 79 Manhole XBall Lit
E AU 35 Games 3Player E AU 80 Manhole Turtles Made
E AU 36 Games 4Player E AU 81 Manhole Special Lit
E AU 37 Buy In Games E AU 82 Manhole Advance X -
E AU 38 Attract Minutes E AU 83 Manhole Awesome Advance
E AU 39 Cycles H.S. Reset E AU 84 Awesome Active
E AU 40 Coins No Credit E AU 85 Super Awesome Active ®
E AU 41 Service Credits E AU 86 Left Ramp Shots ‘
E AU 42 Total Tickets E AU 87 Rite Ramp Shots
E AU 43 Drain Left E AU 88 10 Million Lit
E AU 44 Drain Center E AU 89 10 Million Awarded
E AU 45 Drain Right
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EXPANDED FUNCTIONS
Balls Total (E AU10) is the total of regular and extra balls.

Extra Balls Total (E AU11) is the total number of extra balls awarded.
Extra Ball Percentage (AU12) is AU11 divided by Plays Total (AU25).

Replay Awards (E AU13 through 16) provide the total awards (credit, extra ball, or audit) for replay levels 1 through
4, respectively.

Total Replays (E AU17) Is the total awards (credits, extra balls, or audit only) for exceeding replay score levels.

Replay Percentage (E AU18) is the Replay Total awards for exceeding replay score levels (E AU17) divided by
Plays Total (E AU25).

Total Specials (E AU19) is the total awards (credits, extra balls, or scores) for making specials.

Special Percentage (E AU20) is Special Total (E AU19) divided by Plays total (E AU25).

Match Total (E AU21) is the total credits awarded for matching the last two digits of the score with the
system-generated Match Number at the end of the game. Percentage of match credits will be adjustable from 0%
to 10%, by E Ad 14 if enabled.

High Score Wins (E AU22) is the total credits awarded for exceeding the high-score-to-date scores.

High Score Percentage (E AU23) is High Score Wins (E AU22) divided by Plays Total (E AU25).

Total Free Plays (E AU24) is the total free credits for replays, high-score-to-date, specials, and match.

Total Games (E AU25) s the sum of Total Paid Credits (AU01) and Free Total (E AU24). Note that free credits are
not recorded in the audits until they are actually used.

0.0 - 1.4 Mil Games (E AU26) provides the total number of games the Player’s final score was between 0 and
1,499,990 points.

1.5 - 2.4 Mil Games (E AU27) provides the total number of games the Player’s final score was between 1,500,000
and 2,499,990 points.

2.5 - 3.4 Mil Games (E AU28) provides the total number of games the Player’s final score was between 2,500,000
and 3,499,990 points.

3.5 - 4.9 Mil Games (E AU29) provides the total number of games the Player’s final score was between 3,500,000
and 4,999,990 points.

5.0 - 9.9 Mil Games (E AU30) provides the total number of games the Player’s final score was between 5,000,000
and 9,999,990 points.

10 Mil Plus Games (E AU31) provides the total number of games the Player’s final score was over 10,000,000
points.

Average Scores (E AU32) provides the Average Score by adding the Final Score of each game to a table and
dividing this sum by the Total Plays (E AU24).

Games - Player (E AU33 through 36) provide individual totals of 1- player, 2-player, 3-player, and 4-player games,
respectively.

Buy-in-Games (E AU37) provides the total number of times a game was bought into retaining lit game features.
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Attract Minutes (E AU38) provides the number of minutes the game is in Attract mode (Factory use).

Cycles High Score Reset (E AU39) provides the number of times that the high score levels have been automatically
reset (if enabled).

Coin No Credit (E AU40) provides the number of times the coin switch was closed without awarding credit(s)-This :
option is used in multiple coin conditions.(ie. 2 quarters 1 Play) A.

Service Credits (E AU41) provides the total number of Service credits added to the game. See Game Diagnostics
on page 19 for instructions regarding entry of Service Credits.

Total Tickets (E AU42) provides the total number of tickets dispensed.

Drain Left (E AU43) provides the number of times the ball drained out the left drain. -
Drain Center (E AU44) provides the number of times the ball drained out the center drain.
Drain Right (E AU45) provides the number of times the ball drained out the right drain.
GAME SPECIFIC FUNCTIONS

2X (E AU46) provides the number of times 2X bonus was enabled.

4 3X (E AU47) provides the number of times 3X bonus was enabled.

4X (E AU48) provides the number of times 4X bonus was enabled.

5X (E AU49) provides the number of times 5§X bonus was enabled.

6X (E AU50) provides the number of times 6X bonus was enabled.

7X (E AU51) provides the number of times 7X bonus was enabled.

8X (E AU52) provides the number of times 8X bonus was enabled.

Skill Shot Made ( E AU53) provides the total number of times the Skill Shot Feature was accomplished. (Note- the
feature is enabled at the start of each new ball.)

# of Victory Shots (E AU54) provides the number of times the game awarded 3Million points, by completing the
Right Ramp during Victory Mode.

Last Chance Lit (E AU55) provides the number of times the Left & Right outlane Extra Ball feature was enabled.
Last Chance Made (E AU56) provides the total number of times the Last Chance Feature awarded an Extra Ball.
Miltion Lit (E AU57) provides the total number of times the Ramp Million Lites were enabled.

Left Million Awards (E AU58) provides the total number of times the Left Million Feature was awarded.

Right Million Awards (E AU59) provides the total number of times the Right Million Feature was awarded.
Leonardo (E AU60) provides the total number of times the Blue Standup Targets were completed.

Raphael (E AU61) provides the total number of times the Red Standup Targets were completed.

Donotello (E AU62) provides the total number of times the Purple Standup Targets were completed.

Michaelangelo (E AU63) provides the total number of times the Amber Standup Targets were completed.
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2 To 3 Ball Multiball (E AUB4) provides the total number of times 3 Ball Multiball was regained, by completing the
Sewer shot immediatly after losing a ball, during 3 Ball Multiball.

3 Ball Multiball (E AU65) provides the total number of times 3 Ball Multiball was achieved.

# Times Jackpot Lit (E AU66) provides the total number of times the Jackpot feature was active during Multiball,
1 MillionJackpot (E AU67) provides the total number of times the Jackpot Feature awarded 1 Million Points

2 MillionJackpot (E AU68) provides the total number of times the Jackpot Feature awarded 2 Million Points

3 MillionJackpot (E AU69) provides the total number of times the Jackpot Feature awarded 3 Million Points

4 MillionJackpot (E AU70) provides the total number of times the Jackpot Feature awarded 4 Million Points

Panel Mystery Scores (E AU71) provides the total number of times the Captive Ball Feature awarded a Mystery
point Value.

Panel Mystery X (E AU72) provides the total number of times the Captive Ball Shot increased the Bonus Multiplier

Panel Million Lit (E AU73) provides the total number of times the Captive Ball Shot enabled the Millions Feature
on the Ramps.

Panel X Ball Lit (E AU74) provides the total number of times the Captive Ball Shot Lites the Lite Extra Ball Lamp.
Panel Multiball (E AU75) provides the total number of times the Captive Ball Shot awards instant Muiltiball.

Panel Lite Looping (E AU76) provides the total number of times the Captive Ball Shot enabled the Looping Feature
on the Ramps.

Manhole Bonus Hold (E AU77) provides the total number of times that, entering the Manhole, enabled the Bonus
Hold Feature.

Manhole Mystery Score (E AU78) provides the total number of times that, enteringthe Manhole, awarded a Mystery
point Value.

Manhole X Ball Lit (E AU79) provides the total number of times that, entering the Manhole, Lites the Captive Ball
"Lite Extra Ball' Lamp.

Manhole Turtles Made (E AU80) provides the total number of times that, entering the Manhole, causes a 3 Bank
Target (Red, Purple, Blue or Amber) to be completed.

Manhole Special (E AU81) provides the total number of times that, entering the Manhole, Lites the Spinner Special.

Manhole Advance X (E AU82) provides the total number of times that, entering the Manhole, advances the Bonus
Muitiplier.

Manhole Advance Awesome (E AU83) provides the total number of times that, entering the Manhole, advances
the "Awesome Feature" located above the flippers.

Awesome Active (E AU84) provides the total number of times the Awesome feature is activated, awarding 50K
points per switch closure.

Super Awesome Active (E AU8S) provides the total number of times the Super Awesome feature is activated,
awarding 100K points per switch closure.

Left Ramp Shots (E AU86) provides the total number of times the Left Ramp was completed.

Rite Ramp Shots (E AU86) provides the total number of times the Right Ramp was completed.
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10 Million Lit (E AU88) provides the total number of times the 10 Millions Feature was lit.

10 Million Awarded (E AU88) provides the total number of times the 10 Millions Feature was colected.
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GAME ADJUSTMENTS

GENERAL

There are 51 adjustable functions provided to vary difficulty of play and to periodically reset audits and the high
score levels. The various game adjustments are summarized in the Game Adjustments Table and, when accessed,
are shown on the player score displays. The Adjustment Number is shown in the Player 3 Display, the Description
Inthe Player 1 and 2 Displays, and the setting in the Player 4 Display. Access and control 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
FORWARD/REVERSE switch in the REVERSE (down) position, depress the STEP switch and E Ad51 (Expanded
Adjustment 51) Is shown in the Player 3 display, FACTORY RESTORE Is shown in the Player 1 & 2 displays,and
OFF is shown in the Player 4 display.With the audits displaying AU09 (or expanded E AU89)and the FOR-
WARD/REVERSE switch in the FORWARD (up) position, depress the STEP switch and Ad01 is shown in the Player
3 display, 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) position, 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 push-button.The FORWARD/REVERSE switch setting deter-
mines whether the 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 higher or lower than that desired, the game
computes new recommended manual percentage score(s). When the coln door Is subsequently opened the
player displays indicate the recommended level and a sound is made to alert the operator of a potential change.
This new level is entered into adjustments simply by pressing the game start push-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
starting replay levels.

- Fixed: Lower the automatic value below 1% and Player 1 display indicates FIXED. Proceed to Ad 02 and 03
for fixed replay levels.

Ad 02 Start Replay
- Manual: Adjust the starting Replay 1 setting to between 100,000 and 99,200,000.

Ad 03 Levels Replay/Level 1,2,3 & 4 Replguy

- Adjust the number of replay levels to be active (1 to 4). Any additional star,tllng replay levels are-automatically
set to values higher than Replay 1 .

- Adjust Replay 1 level to between 100,000 and 99,900,000. (Same as Start Replay) !
if Ad 03 is set for 2, adjust Replay 2 level to between 100,000 and 99,900,000.
If Ad 03 Is set for 3, adjust Replay 3 level to between 100,000 and 99,900,000.
If Ad 03 is set for 4, adjust Replay 4 level to between 100,000 and 99,200,000.
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Teenage Mutant Ninja Turtles

Game Adjustment Table
Adjustment Description Factory Setting
Number
(Player 3) (Players 1& 2) (Player 4)
Ad 01 Replay/Manual 10%
Ad 02 Start Replay 9,200,000
Ad 03 Levels Replay * 01
Ad 04 Game Awards CREDIT
Ad 05 Limit Freegame 03
Ad 06 Limit Extraball 03
Ad 07 Game Rules FACTORY
Ad 08 Game Price* USA2
Ad 09 Game Cleaned NO
Ad 10 Coin Resst NO
Ad 11 Audits Reset NO
Ad 12 Restore H.S.T.D. NO
Ad 13 Expand Adjustments NO
EAd 14 Match Percent 08
EAd 15 Balls Per Game 03
EAd 16 Tilt Warnings 01
EAd 17 Buy In Allowed NO
EAd 18 Replay Boost NO
EAd 19 Credits Limit 30
EAd 20 High Scores Allowed YES
E Ad 21 Hiscore 1 Awards 03
E Ad 22 Hiscore 2 Awards 01
EAd23 Hiscore 3 Awards 00
E Ad 24 Hiscore 4 Awards 00
EAd 25 Backup World Record 11,000,000
E Ad 26 Backup Hiscore 1 10,000,000
E Ad 27 Backup Hiscore 2 9,000,000
E Ad 28 Backup Hiscore 3 8,000,000
EAd 29 Backup Hiscore 4 7,000,000
E Ad 30 Backup Hiscore 5 6,000,000
E Ad 31 Reset H.S.T.D. Every 700
E Ad 32 Clean Game Every 1500
E Ad 33 Free Play NO
E Ad 34 Custom Mesage ON
EAd35 Attract Mode Music ON
E Ad 36 Flash Lamps NORMAL
E Ad 37 Coils Pulse NORMAL
E Ad 38 Level Adjust By ANY
E Ad 39 Install Country USA
E Ad 40 Ticket Dispenser OFF
E Ad 41 # Tickets Per Award 1
E Ad 42 Outlane Toggle BOTH
EAd 43 Turtles Style FACTORY
E Ad 44 Million Timer FACTORY
EAd 45 Locks Qualify FACTORY
E Ad 46 Targets Style EASY
E Ad 47 Awesome Scoring FACTORY
E Ad 48 2 to 3 Multiball EASY
E Ad 49 Winners Circle ON
E Ad 50 Recall Awesome Lights FACTORY
E Ad 51 Factory Restore NO

14
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Ad 04 Game Awards Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL (when score threshold
is achleved a playfield special is lit).

Ad 05 Limit FreeGame - Adjust for the maximum number of free games that may be accumulated per game; 0
to9.

Ad 06 Limit Extra Balls - Adjust for the maximum number of extra balls that may be accumulated per game; 1 to
9 or OFF.

SINGLE-FUNCTION DIFFICULTY ADJUSTMENT (Ad 07)

Any one of five INSTALL settings for this adjustment may be activated to automatically select settings for multiple
adjustments affecting game difficulty .Use the Start button to choose the difficulty level you require and press the
step button to activate the setting. After activation, the individual adjustments may be readjusted if desired. Refer

to Install Adjustment Table for details.

Ad 07 Game Rules - Set to EXTRA EASY, EASY, FACTORY, HARD or EXTRA HARD.

Install E Ad07 E Ad07 E Ad07 E Ad07 “EAdO7 |
Adjustment Extra Easy Easy Factory Hard Extra Hard

_E Ad 42 Outlane Toggle FLIPPER BOTH _BOTH _SLING SLING
_E Ad 43 Turtles Style EASY EASY FACTORY FACTORY HARD

_E Ad 44 Million Timer EXEASY EASY FACTORY HARD EXHARD

E Ad 45 Locks Qualify EASY FACTORY FACTORY HARD HARD

_E Ad 46 Targets Style _EASY EASY __EASY_ FACTORY _HARD

E Ad 47 Awesome Scoring EXEASY EASY FACTORY HARD EXHARD
_E Ad 48 2 to 3 Multiball EASY EASY EASY HARD HARD

E Ad 50 Recall Awesome Lights EASY EASY FACTORY HARD HARD

NOVELTY / 5-BALL/ADD-A-BALL SETTINGS

The following three combinations are recomended for situations where local laws restrict certain game features
regarding the use of replays or the number of balls per game:

Novelty Play Rules - Set to establish recommended settings for no free play or extra balls:

Ad 01 Manual Replay = Fixed
Ad 02 Start Replay = 00

Ad 03 Levels Replay = None

Ad 04 Game Awards = None

Ad 05 Limit Freegame =0

Ad 06 Limit Extra Balls = 0

E Ad 14 Match Percent = Off

E Ad 20 World Record Awards =0
E Ad 21-23 Todays 1-3 Awards = 0

§-Ball Play Rules - Set to establish recommended settings for 5-ball play:

Ad 01 Manual Replay =07%

_ Ad 02 Replay Start = 15,000,000
Ad 03 Replay Levels = 01
Ad 04 Game Awards = Credit
Ad 05 Limit Freegame =3
Ad 06 Limit Extra Balls = 3

E Ad 14 Match Percent = 04

E Ad 15 Balls/Game =5

E Ad 20 World Record Awards = 3
E Ad 21 Todays 1 Award = 1

E Ad 42 Outlane Toggle = Slings
E Ad 43 Turtles Style= Factory

E Ad 44 Million Timer = Factory

E Ad 45 Locks Qualify =Hard

E Ad 46 Targets Style =Hard

E Ad 47 Awesome Scoring= Hard
E Ad 46 2 to 3 Multiball = Hard

E Ad 49 Winners Circle = Off

Extra Ball Settings-To disable awarding of credits and provide awards with an extra ball make the following
adjustments:

Ad 04 Game Awards = Extra Ball
Ad 05 Limit Freegame = 0
E Ad 14 Match Percent = OFF

E Ad 19 Scores Highest = No
E Ad 20to 23 World Record & Todays
High Awards = 0
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GAME PRICING (Ad 08)

There are two methods avallable for coin switch programming; Standard and Custom. Standard pricing uses a
single adjustment (Ad 08) to select a pricing scheme shown in the Standard /CustomPricing Table. Custom
pricing is used to select additional pricing schemes defined by a Drop Down menu .

With Ad 08 set to CUSTOM operating the step button again initiates a drop down menu representing coin switch
pulses for the left, right, and center coin slots.The prescribes the number of pulses required for one credit. For
example, If Left Coin Pulses, was set to 02 and Coin Switch Pulses Required for 1 Credit, to 01 a coin in the left
slot would produce two credits. Further, if Left Coin Pulses, was set to 01 and Coln Switch Pulses Required for
1 Credit, to 02, two coins In the left slot would be required for one credit.

Coin Switch Pulses Required for Bonus Credit may be set to post bonus credits when a minimum amount of coins -
are inserted at one time. For example, if Left Coin Pulses was set to 01, Coin Switch Pulses Required for 1 Credit
to 01 and Coin Switch Pulses Required for Bonus Credit 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. =
Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as indicated in
the Player 1 and 2 displays. For Custom Pricing, set to CUSTOM. When set to CUSTOM, the following adjustments ’
are utilized to tailor each individual coin chute. j
Left Coin Switch Pulses - Set the number of pulses registered for closure of the left coin switch; 00 to 99.
Right Coin Switch Pulses - Set the number of pulses registered for closure of the right coin switch; 00 to 99.
Center Coin Switch Pulses - Set the number of pulses registered for closure of the center coin switch; 00 to 99.

Coin Switch Pulses Required for 1 Credit - Set the number of coin switch pulses required to post one credit; 00

to 99.
Coin Switch Pulses Required for Bonus Credit- Set the number of coin switch pulses required to award a bonus
credit; 00 to 99. &
CUSTOM PRICING TABLE
Coin Mechs Adjustments
Left Right Center Plays/Coins Ados LeftP RightP MidP Pulse/1Cr Puls/bon
25¢ 25¢ $1.00 1/25¢ 3/50¢ Custom 01 01 04 01 02
1/25¢ 5/$1.00 Custom 01 01 04 01 04
1/25¢/ 6/$1.00 Custom 05 05 20 04 20
5SCH 10SCH 10SCH 1/10 SCH Custom 01 02 02 02 00
1/10 SCH 4/30SCH | Custom 04 08 08 06 00
20¢ $1.00 - 1/20¢ Custom 01 05 00 01 00 )
1/60¢ 2/$1.00 Custom 01 05 00 03 05
10P 10P 50P 1/10P 6/50P Custom 01 01 05 01 05 o -
1/20P 3/50P Custom 01 01 05 02 05

i
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STANDARD PRICING TABLE

Ad 08 Standard

Coin Mechs Plays/Coins
Pricing Select
1 2 4 Left Center Right Left Center Right
USA1 1COIN 1PLAY 25¢ $1.00 25¢ 1 PLAY/ 1COIN | 4 PLAY/ 1COIN | 1 PLAY/ 1COIN
USA2 4 COINS3PLAYS| 25¢ $1.00 25¢ 1 PLAY/ 2COIN | 3 PLAY/ 1COIN | 1 PLAY/ 2COIN
2 PLAY/ 3COIN 2 PLAY/ 3COIN
3 PLAY/ 4COIN 3 PLAY/4COIN
USA3 2COINS 1 PLAY| 25¢ $1.00 25¢ 1 PLAY/ 2COIN | 2 PLAY/ 1COIN | 1 PLAY/ 2COIN
USA4 2COINS 1 PLAY| 25¢ 25¢ 2 COINS FOR THE 1st PLAY
1COIN BUY-IN 1PLAY/ 1 COIN ONLY DURING BUY-IN
AUSTRIA COINAGE 58CH 10SCH 10SCH | 1 PLAY/2COIN |2 PLAY/ 1COIN | 2 PLAY/ 1COIN
2 PLAY/3COIN |3 PLAY/2COIN | 3 PLAY/ 2COIN
3 PLAY/ 4COIN
AUSTRALIA COINAGE 20¢ $1.00 $2.00 | 1 PLAY/3COIN |2 PLAY/1 COIN | 4 PLAY/ 1COIN
UK COINAGE 10P 50P £1 1 PLAY/ 3COIN | 2 PLAY/ 1COIN | 5 PLAY/ 1COIN
SWISS 1 1 SFR 2 SFR 5 SFR Same as German 1
SWISS 2 Same as German 2
BELGIUM COINAGE 20f 50f 20f 1 PLAY/ 1COIN | 3 PLAY/ 1COIN | 1 PLAY/ 1COIN
GERMAN 5DM 7 PLAYY 1DM 2DM 5DM | 1 PLAY/1COIN | 2 PLAY/ 1COIN | 7 PLAY/ 1COIN
1 7 PLAY/5COIN | 8 PLAY/3COIN
GERMAN 5DM 9 PLAYY 1DM 2DM 5DM | 1 PLAY/1COIN | 3 PLAY/ 1COIN | 9 PLAY/ 1COIN
2 3 PLAY/ 2COIN | 7 PLAY/ 2COIN
5 PLAY/ 3COIN | 10 PLAY/ 3COIN
7 PLAY/ 4COIN | 14 PLAY/ 4COIN
9 PLAY/ 5COIN
NETHERLAND COINAGE]| 1 Guilder 1 Guilder 2.5Guilden] 1 PLAY/ 1COIN | 1 PLAY/ 1COIN | 3 PLAY/ 1COIN
SWEDEN COINAGE 1KR 5KR SKR | 1 PLAY/3COIN| 2 PLAY} 1COIN | 2 PLAY/ 1COIN
2 PLAY/ 5COIN ,
FRANCE 1 COINAGE 1f 5f 10f 1 PLAY/ 3COIN | 2 PLAY/ 1COIN | 5 PLAY/ 1COIN
2 PLAY/5COIN
FRANCE 2 COINAGE 1f 5f 10f 1 PLAY/5COIN | 1 PLAY/ 1COIN | 3 PLAY/ 1COIN
ITALY COINAGE 500L 500L | 1 PLAY/1COIN 1 PLAY/ 1COIN
SPAIN COINAGE 25P 100P | 1 PLAY/1COIN 5 PLAY/ 1COIN
JAPAN COINAGE 100% 1 PLAY/ 1COIN
3 PLAY/ 2COIN
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ADDITIONAL GENERIC FEATURES

Ad 09 Game Cleaned - When enabled (set to YES) the game cleaning counter will be reset to zero and Game
Clean-Me Green light will go out when STEP is depressed.(Also see E Ad31.)

Ad 10 Coin Reset - When enabled (set to YES) all coin and paid credit totals will be reset to zero when STEP is ‘ |
depressed.

Ad 11 Audits Reset - When enabled (set to YES) all audit totals except for coins and paid credits will be reset to 1l
zero when STEP is depressed. B

Ad 12 Restore High Score - When enabled (set to YES) the High Score Levels and associated initials will be
restored to backup settings when STEP is depressed . .

Ad 13 Expand Adjustments - When set to NO, depressing the STEP push-button advances directly to E Ad 45,
FACTORY RESTORE. When set to YES, depressing the STEP push-button sequences through the expanded *
adjustments. When exiting from expanded adjustments, this function Is reset to OFF for the next time that
adjustments are required.

E Ad 14 Match Percent- Set Match percent from 00% to 10% or OFF. At 00% the match display occurs at the
end of the game but never awards a credit.

E Ad 15 Balls Per Game - Adjust the number of balls per game; 2to 5.

E Ad 16 Tilt Warnings - Adjust the number of plumb bob tilt switch closures before the ball In play s tiited; 1 to
3 or OFF.

E Ad 17 Buy In Allowed-Set to YES or NO. Determines if starting another game immediatly after the Match feature
will retain accumulated lit playfield features.

E Ad 18 Replay Boost - Set to YES or NO. When set to YES, exceeding a replay will set a temporary replay level
for each time a replay level Is surpassed. This new level will equal the player's final score (when the replay was
awarded) for each following game, until the replays have all been played. At this time the previous level is resumed.

E Ad 19 Credits Limit - Adjust the maximum number of credits that may be posted; 4 to 50.

HIGH SCORE LEVELS (E Ad 19 through 30) -

There are four of the six high score levels with associated player initials 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 after
a selected number of games.

E Ad 20 Hiscores Allowed - Set to enable or disable the four high score levels; YES or NO.

E Ad 21 World Record - Adjust the number of credits awarded for exceeding level 1 (the highest of the four levels);
0to 5.

E Ad 22 Highscore 1 Award- Adjust the number of credits awarded for éxceeding level 1; 0 to 3. -
E Ad 23 Highscore 2 Award - Adjust the number of credits awarded for exceeding level 2; 0 to 2.
E Ad 24 Highscore 3 Award - Adjust the number of credits awarded for exceeding level 3; 0to 1.

E Ad 25 Backup World Record - Adjust the score level to which the world record (the highest of the four levels)
may be altered. This adjustment is not affected by E Ad30 (Factory Reset defaults to 7,500,000).

E Ad 26 Backup Highscore 1 - Adjust the backup score level to which level 1 may be reset. S
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E Ad 27 Backup Highscore 2- Adjust the backup score level to which level 2 may be reset.
E Ad 28 Backup Highscore 3- Adjust the backup score level to which level 3 may be reset.
E Ad 29 Backup Highscore 4- Adjust the backup score level to which level 4 may be reset.
E Ad 30 Backup Highscore 5- Adjust the backup score level to which level 5 may be reset.

E Ad 31 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 32Clean Game Every- Adjust the number of games in which the Green Light turns on to Indicate the playfield
needs cleaning. Adjustable from 100 to 2000. .

E Ad 33 Free Play - When set to YES, no coins are required for games.

E Ad 34 Custom Message - When desired, this function Is used to establish a custom message perlodically
displayed during the attract mode. Set the feature to CHANGE using the Credit button and depress STEP. The
letter 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 35.

E Ad 35 Attract Mode Music - Set to ON (approximately every 3 minutes), or OFF.

E Ad 36 Flash Lamps- Set to NORMAL, DIM or OFF. When set to NORMAL the Flash Lamps are active, when
DIM the Flash Lamps impulse power is reduced by 25% and when OFF the Flash Lamps do not flash.

E Ad 37 Coils Pulse- Set To NORMAL, HARD or SOFT. When HARD the coil puise power is increased by 12.5%
of the normal pulse rate. When set to SOFT the coll pulse power Is reduced by 12.5% of the normal pulse rate.
These adjustments are provided to compensate for Low Line or High Line voltage conditions where the solenoids
appear to kicking too weak or too hard.

E Ad 38 Level Adjust by - When set to OPERATOR, the Manual Percentage Replay Adjustment can only be altered
with the front door open (see manual page 3). When set to ANY, the Manual Percentage Replay Adjustment will
display the message "PRESS START TO CHANGE REPLAY LEVEL" on power up if a change is recommended, and
anyone operating the replay button will initiate the change to the replay score.

E Ad 39 Install Country- Set to USA, FRENCH or GERMAN. Determines the default settings for the respective
country for game pricing etc.

E Ad 51 Factory Restore-Depressing STEP without changing the value shown in the Player 4 Display locks in any
custom message set with E Ad34 and returns the game to GameOver.Set the value to ON and depress STEP switch
to revert all game adjustments to factory settings, clear the Custom Message and return to Game Over.

GAME SPECIFIC FEATURES (E Ad 40 TO E Ad 50)

E Ad 40 Ticket dispenser- Set to ON or OFF. When set to ON, the game will despense ticket(s) (optional) when
each replay award levels is attained. When set to OFF , no tickets will be despensed.

E Ad41 # Tickets per Award- Set from 1 thru 5. The game will dispense the selected number of tickets for each
award level.
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E Ad 42 Outlane Toggle- Set to FLIPPER, SLING or BOTH. This feature controls how the iit Outlane Special will
alternate from the left lane to the right. When set to FLIPPER operating either flipper button will cause the Speclal
light to move from one lane to the other. When set to SLING operating either Slingshot switch will cause the Special
light to move from one iane to the other. When set to BOTH operating either the Flipper or Slingshot switches will
cause the Special light to move from one lane to the other. _

E Ad 43 Turtles Style- Setto EASY, FACTORY or HARD. When set to EASY the lit letters in TURTLES are retained
in memory from player to player. When set to FACTORY the leters are retained In memory from ball to ball for
each individual player. When set to HARD the lit letters are reset at the end of each ball.

E Ad 44 Million Timer- Set to EXEASY, EASY, FACTORY, HARD or EXHARD. Determines how long the
MILLIONS feature remains enabled in seconds. Each time the feature Is renabled in the same game, the starting
timer decreases by 2 x ( number of Millions Awarded) down to a minimum of 5 seconds

EXEASY EASY FACTORY HARD EXHARD
18 Seconds 16 Seconds 14 Seconds 12 Seconds 10 Seconds

E Ad 45 Locks Qualify- Set to EASY,FACTORY or HARD. Determines the number of Turtle Target Banks that
must be completed to qualify for mulitiball.

EASY FACTORY HARD
2 Banks 3 Banks 4 Banks

E Ad 46 Targets Style- Set to EASY, FACTORY, or HARD. Determines how the Turtles Targets are completed.
When set to EASY, striking the single flashing target will complete the bank. When Set to FACTORY, all 3 targets
must be completed In any order. When set to HARD, the 3 Targets in a bank must be completed in sequence by
shooting at the target that’s flashing.

E Ad 47 Awesome Scoring- Set to EXEASY, EASY, FACTORY, HARD or EXHARD. Determines how long the
Awesome Scoring feature remains enabled in seconds.

EXEASY EASY FACTORY HARD EXHARD
18Seconds 16 Seconds 14 Seconds 12Seconds 10 Seconds

E Ad 48 2to 3 Multiball- Setto EASY, or HARD. When set to EASY, the game allows the player to regain 3 ball
Multiball when one of the three balls drain, by immediatly shooting a remaining ball into the Sewer Entrance. When
set to HARD, the option is turned off.

E Ad 49 Winners Circle- Set to YES or NO. When set to YES, at the end of the game, in a multiplayer game, the
higher scoring player will be highlighted onthe display and receive an additional 20 seconds of unlimited balls. (This
will allow the player to build up his score and attempt to gain replays etc.) When set to NO the game will end
normally.

E Ad 50 Recall Awesome Lites- Set to EASY, FACTORY or HARD. When set to EASY, the lit Awesome Lites are
carried over in memory from ball to ball. When set to FACTORY the lit awesome lites are carried over in memory
to the next ball only if the "Awsome Feature" was not collected. When Set to HARD, all the lit Awesome Lites reset
at the end of each ball.

20 Adjustments




GAME DIAGNOSTICS

The Data East Pinball system provides tests for sounds, digital displays, lamps, switches, and solenoids. Each
feature may be tested manually or automatically using the STEP and FORWARD/REVERSE push-button switches
inside 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 50 games it is considered bad. When operation of a coil should close or open a switch and does
not, the coil is considered bad. In Game over attract mode, bad switches and coils (if any) are reported (See Tech
Alert Description below). Note that reporting of an unused switch does not constitute a problem and that a bad
coil could mean that the associated switch requires adjustment.

Wiring to switches, solenoids 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 & 4 Displays. For example,
making the right coin switch during the Switch Test results in the switch functional name (RIGHT COIN) shown in
the Player 1 and 2 Displays, the row (WHT-YEL) and column (GRN-BRN) wire color codes shown in the Player 3
display, and the switch number shown in the Player 4 display.

BLK=Black GRN =Green

BRN =Brown BLU =Blue

RED =Red VIO =Violet

ORN=Orange GRY =Grey

YEL =Yellow WHT =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 tollfree Customer Service number 1-800-KICKERS, that is 1-800-542-5377 ( U.S. including lllinols) and
the toll number (708) 345-7700 (Outside the United States). this indicates entry into game diagnostics.

Service Credits

With the phone number displayed depress the STEP push-button switch. The game now gives the technician the
option of adding 1 to 5 service credits. These credits allow the technician to test-play the game without adding
any counts to the coin audits (AU 01 & AU 05-AU 08). When the message appears, press and hold the Game Start
pushbutton until the desired number of credits are shown on the display. Then press the step button again to add
these credits to the game and enter Tech Alert. If no Service Credits are desired, press the step button with the
Initial message displayed.

Tech Alert

The player displays will now indicate If there are any Bad Switches (Switches that are closed, that should not be
or switches that have not been activated in 50 games) it also indicates if the game requires cleaning, based on the
number set in E Ad 32.

Burn-In Minutes

Pressing the step button while in Tech Alert mode will step game into Burn-in Mode(Factory use). At this stage
pressing the game start button will cause the game to exercize all CPU /O functions. This is provided to constantly
exercise sounds, solenoids, etc...
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To stop the test press the start button again. Cumulative Burn-In minutes will be displayed. To reset Burn-in
minutes to 00, you must perform a Audit Reset Ad 11 or a Factory Restore E Ad 51.

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 bottom display shows the sound board circuit under test and the
corresponding sounds are selected by operating the left and right flipper buttons to choose the circuit to be tested.
Now press the start button to Initiate the sound. Refer to the Sound Test Chart for the sound circuits displayed
and the sounds produced.

The sound functions allow verification that all channels are functioning properly and that the speaker connections
are correct. Speaker Phase Testing procedures follow for checking speaker connections.

SOUND TEST CHART
Auto/Manual Tests Sounds Produced
(Player 1 & 2)
LEFT SPEAKER Left Sine (Left Speaker Only)
CENTER SPEAKER Center Sine (All speakers)
RIGHT SPEAKER Right Sine (Right Speaker Only)
VOICE ROM1 (Loc F6) '"Teenage ..Mutant... Ninja...Turtles!!!"
VOICE ROM2 (Loc F4) "Bodacious Skill Shot Man!"
MUSIC TEST (Sound ROM Loc F7) Level 1 Through Level 4 Music

Speaker Phase Testing

Connections to each of the three speakers 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 overall sound quality will be poor.

To test for proper speaker phasing, use the sound test to cycle through the Left, Center, and Right Sine functions.
If the Center Sine produces more volume and bass than the Left and Right Sines, the speakers are connected
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. If 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 connectlion is made, check speaker
cone movement; proper connections are indicated by outward movement.
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DIGITAL DISPLAY TEST

Digital display utilizes an intelligent Dot Matrix Display Board. The purpose behind this board Is to provide more
information to the operator as well as displaying graphics to the player.

The board Is controlled by a Z80A microprocessor and it's personality ROM . (Unique to the Game) . It receives
Data, Reset & Clock information from the CPU Board via the ribbon cable and sends back Status and Busy signals
to the CPU . This is to insure syncronized communication of both boards.

The Drivers for the rows and columns are provided on 3 surface mounted integrated circuits. U13 & U14 supply
the anode power to the columns and U15 supplies the cathode power to the rows.

Automatic Test

To enter Display tests, operate the STEP push-button switch from the Sound Manual test. The displays will first
iluminate all dots in the entire Display. After a slight delay it will cycle one column from left to right. After a period
of time, it will begin the Row test by lighting the top row of the display, then turning it off and iluminating the next
row, until each row has been has been indivudally lit, while the other rows are off. The next test begins with every
other dotlit, in both the rows and columns. These dots then go out, and the unlit dots light, resulting in an alternating
checkerboard pattern. The test concludes with the words "DOT MATRIX LIVES". ( Please Note- these tests may be
Interrupted at any time by operating the STEP push-button switch to advance to the next test.
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Switches

Switches are configured in an 8 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 Player 4 display indicates the switch number. When
a switch Is released, the name and number disappear until another 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 SWITCHES.
If any switches are stuck closed (or made from the presence of a ball), 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.
SWITCH MATRIX CHART
1 G55] 2 @543 @34 O52| 5 651 |6, Oe8|7 M98 048
COLUMN Y onern | Gen-rED . | Tarn-oR | GRN-VEL | Gkn-alR | GRN-BLU | GRN-VIO® | BRN-GRY
ROU CN8-1 CNg-2 cNg-3 | cN8-4 | CNs-5 cNg-? | Chg-8 | CN8-9
i Left Red Anber Capti
LHT=-BRN ';i‘ﬂb Not Used | gutlane | Arrow | Armow | Manhole | *EEEIVE it lsed
CN1g-39 1 9 1?2] Top 251 Left 33 VUK 41 Target49| 57
2 Left Anber Rollover
WHT-RED | Mot Used | Outhole | oo oo orrow | Arrgw | Not Used # Not Used
CN10-8 2 10 18| Center2g| Center 3y 42] Botton 59 58
3 Credit Trough Right Red Anber
WHT-ORN # Arrow | Arrow | Not Used | Not Used | Not Used
CN19=7 Button 1 Left i1 0'-'“3"'319 Bottomz7 Right 35 43| 51 59
4 ; Trough Right
wroveL | it 82 | Rewrn_ [ ereu | arres [ Mot used | Not used | Not Used
CNiB-6 4] Center12 28] Top 28] Top 36 44 52| 68
5 Trough
T B ¥l | B | Abrow  [Not Used| Mot used | ot Used
CN1@-5 oI 5| Right13 31 Centergg) Center37f 45 53] 3|
6 Right Purple Blue Left
WHT=BLU Left Stooter' Slinggshot Arrou Arrow | Turbo | Mot Used | Not Used
CNig-3 Coin ¢ ane 14 22 Bottongg Bottom 3g] Bumper 46 54 62|
7 Center
WHT-VIO ilfl": LE;? Not Used | Mot Used | Not Used | Turbo | Ranser | Not Used
CN1B-2 ? 15 23 31 39] Bumper 49 "3M9%gg 63
WHT-GRY Not Used Right Ramp Ramp Right Spinner | Not Used
EOS Not Used Exit Exit Turbo
CH1g- 8 16 24| vellow32] Green 48] Burper 49 56 64
24 Game Diagnostics




Teenage Mutant Ninja Turtles - Switch Part Numbers

Number Description Part No. Number Description
® 01*  Plumb Tl SeeCabinet 10  OutHole
02 Not Used - 11 Trough #1 (Left)
03* Credit Button 500-5097-02 12 Trough #2 (Center)
04* Right Coin 180-5024-00 13 Trough #3 (Right)
05* Center Coin 180-5024-00 14 Shooter Lane
06* Left Coin 180-5024-00 15 Left Flip. Cab. Switch
o7* Slam Tiit 180-5022-00 16 Right Flip. Cab. Switch
. 08 Not Used - 17 Left Outlane
09 Not Used - 18 Left Return Lane
19 Right Outlane
- , 20 Right Return Lane
21 Left Slingshot Sw. (2)
22 Right Slingshot Sw. (2)
23 Not Used
24 Not Used
25 Red Arrow Top
26 Red Arrow Center
27 Red Arrow Bottom
28 Purple Arrow Top
29 Purple Arrow Center
30 Purple Arrow Bottom
31 Not Used
32 Left Ramp Exit (Yellow)
33 Amber Arrow Left
34 Amber Arrow Center
35 Amber Arrow Left
36 Blue Arrow Top
37 Blue Arrow Center
38 Blue Arrow Bottom
39 Not Used
40 Right Ramp Exit (Green)
41 Manhole VUK
42 Not Used
43 Not Used
44 Not Used
45 Not Used
46 Bumper Left
47 Bumper Center
48 Bumper Right
49 Captive Ball Target
50 Rollover #1
51 Not Used
52 Not Used
- 53 Not Used
54 Not Used
55 Ransom Target
- 56 Spinner
57 Not Used Through 64

* |ndicates Cabinet Switches
Switch Locations
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Part No.

180-5011-00
180-5009-00
180-5009-00
180-5010-00
500-5303-00
180-5067-00
180-5067-00
500-5142-00
5156-5138-00
500-5142-00
500-5142-00
180-5054-00
180-56054-00

515-5124-12
515-5124-12
515-5124-12
515-5124-19
515-5124-19
515-5124-19

180-5080-00
515-5124-13
515-5124-13
515-5124-13
515-56124-15
515-5124-15
515-5124-15

180-5080-00
180-5072-00

180-5015-00
180-5015-00
180-5015-00
500-5036-05
180-5003-00

500-5321-06
500-5193-00
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LAMP TESTS

Controlled lamps are configured in 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 discrete
(individual) lamps. Row and column wire colors are indicated in the discrete lamp test using corresponding resistor
color code numbers.

All Lam
From the

and all controlled lamps will light.

S
Rctive Switch test, operate the STEP push-button switch. Player 1 and 2 displays indicate ALL LAMPS

From ?he ALL LAMPS test, depress the STEP push-button switch. The top display indicates LAMP RETURNS and
the Bottom display indicates wire color and the LAMP RETURN driver transistor. All controlled lamps In row 1
should be lit. Operating the Game Start push-button switch cycles through each of the rows separately.

From Bw LAMP RETURNS test, depress the STEP push-button switch. The Top display indicates LAMP COLUMNS
and the bottom display indicates wire color and the LAMP DRIVES driver transistor. All controlled lamps In column
1 should be lit. Operating the Game Start push-button switch,cycles through each of the columns separately.

Frong the LAI\R’ DRIVES test, depress the STEP push-button switch. The top display indicates lamp name. The
bottom display indicates the row and column wire colors and the lamp matrix number. Lamp 01 should light. With
the FORWARD/REVERSE push-button switch inthe FORWARD (up) position, operating the Game Start push-button
switch selects higher-numbered lamps; with it in the REVERSE (down) position, Game Start selects lower-numbered

lamps.
LAMP MATRIX CHART
OLUMN 1L 671]2 0 |3 069 |4 068 |5 067 |6 U6|7 065]¢6 064
YEL-BRN YEL- RED | YEL-ORN |JYEL-BLK | YEL-GRN YEL-BLU | YEL-VIO YEL-GRY
ROU CN?-1 | CN?-2 CN?-3 | cN7-4 | CN?-6 CN7-7 | CN7-8 | cN7-9
i 872 Last Amber i
RED-BRN 75K TURTLES | Chance gﬁ%w Arrow |Donatello Capatwe Ranson
CN6-1 1 91 Left 1?7] Top 25| Left 33 41l _Arrowdd|
2 Q73 : - [Rollover | Lite
-8k | roak | TURTLES | Rettrn [ dieow | aresy _ | Michael Ten
CN6-2 2 10 18] Center 26| Center 34| ®M9€ %42 Botton56| Millionss
3 a4 Last Anber Panel |groll Lock
RED-8RN 125K TURTLES | Chance ,qﬁ%u Arrow Mystery :2;:3&" Release
CN6-3 3 11] Right 19] Bottom2?] Right 35 X 43| 51} Jackpot59
4 @vs Blue Panel
RED-VEL | 1sek |TURTLES | Return [RUTES | anecy  |instane [Rellover [ ot e
CN6-5 4 12 28] Top 28] Top 36| 3 Ball44 52| 60
5 07| Lite Jackpot | Purple Blue | Panel Spinner
RED-GRN TURTLES arrow Arrou Lite Not Used ial
CN6-6 nwesones 13 Left o Center29] Center 37| Million4s 53 specia &1
6 7?7 Lite Purpl Panel
Rep-BL" | super |TURTLES [ TackPOt | BUER | rrew | Mustery |Not Used | Not Used
CN6-7 | Auvesomeb 14 22| Bottom3a| Bottom 3g| Scoresds 54 62
7 a78 - Left Right i
RED-VIO | Leonardo | TURTLES | Million | Ramp Ramp Liu?:lgeihg Sﬁp::g:r Not Used
CNE-8 7 15] Left 23 Ll:H:JF’lI'Ig-3.-i 250K 39 47 EE 6_3_J
S o Left Right [PanelLite| Captive
RED-GRY Shoot | Raphael "#hl_?" Ramp Ra?mp Pa’é’ilt#é‘e E;tpa Not Used
ctNe-9 | P93in ¢ 16| N9nt,,| 258K 2| Victoryugl Ball 4o Ball g 64
26 Game Diagnostics




. Lamp Description
Number
01. 75k 10. TURTLES
] 02. 100K 11. TURTLES
' 03. 125K 12. TURTLES
04. 150K 13. TURTLES
@ 05. Lite Awesome 14. TURTLES
.; 06 Lite Super Awesome 15.* TURTLES
07.* Leonardo 16.* Raphael
08.* Shoot Again 17. Last Chance Left
09. TURTLES 18. Left Return
. 19. Last Chance Right
20. Return Right
21. Jackpot Left
22, Jackpot Right
23. Million Left
43 44 45 46 47 48 24, Million Right
25. Red Arrow Top
26. Red Arrow Center
27. Red Arrow Bottom
i P OB O O (O g O o 28. Purple Arrow Top
- 0 BCD 29. Purple Arrow Center
10 S N 30. Purple Arrow Bottom
o\9 10 11 12 13 14 15K 31. Left Ramp Looping
VT T -, 32. Left Ramp 205K
S o 33. Amber Arrow Left
34. Amber Arrow Center
35. Amber Arrow Right
36. Blue Arrow Top
37. Blue Arrow Center
38. Blue Arrow Bottom
39. Right Ramp 250K
40. Right Ramp Victory
41, Donatello
42, Michaelangelo
43.* Panel-Mystery X
44.* Panel-Instant 3 Ball
45.* Panel-Lite Millions
46.* Panel-Mystery Scores
47.* Panel-Looping
48.* Panel-Lite Extra Ball
49. Captive Ball Arrow
50. Rollover #1 Bottom
51. Rollover #2/#3
52. Rollover #4
53. Not Used
54, Not Used
55. Spinner Arrow
56. Captive Extra Ball
57. Ransome
58. Lite Ten Million
59. Lock Release Jackpot
60. Start Awesome
61. Spinner Special
62. Not Used
63. Not Used
64. Not Used

* Indicates Speaker Panel or Backpanel Lamps
Lamp Locations
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FLASH LAMP COIL TESTS

Twenty-Two regular (pulsed under microprocessor control) coil drivers are provided to switch ground to coils.
The Left/Right relay is used in conjunction with drives 1 through 8 to switch + 32 volts between colls or flash lamps;
these sets are termed "left” and "right". This relay is located on the PPB board which provides isolation diodes and
current limiting resistors. This effectively provides 29 regular colls.

Flash Lam
From the Single Lamp test, depress the STEP push-button switch. All Flash lamps will fire randomly. This allows

the Technician to easlily spot any burned out bulbs and replace them without steping through the tests below.

Automatic Test
From the Flash Lamps test, depress the STEP push-button switch. Player 1 and 2 displays indicate ALL COILS.

The test pulses each regular solenoid or flash lamp sequentially with the coil/flash lamp name indicated inthe Player
1 and 2 displays and the wire colors In the Player 3 and 4 displays.

Select Coll _ _
From the Coil Test, depress the STEP push-button switch. Player 1 and 2 displays indicate SELECT COIL and then

the name of 1st drive , the wire colors are indicated in the Player 3 and 4 displays. Operate elther Flipper 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 START 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 once. The game returns to the game-over mode.

CPU Controlled Auxillary Solenoids

Coll Coil Control Line | Power Line Drive Coll
Number Description (CPU to Coil | (PStoColl) | Transistor Type
17 Left Turbo Bumper BLU-ORN RED Q8 23-800
CPUCN19-3 | PSCN3-6
18 Center Turbo Bumper BLU-RED RED Qe 23-800
CPUCN19-4 | PSCN3-8
19 Right Turbo Bumper BLU-YEL RED Q10 23-800
CPUCN19-8 | PSCN3-6
20 Left Slingshot BLU-BRN RED Qn 23-800
CPUCN10-7 | PSCN3-8
21 Right Slingshot BLU-GRN RED Qt2 23-800
CPUCN19-8 | PSCN3-8
"22 | Motor Circuit (See Schematlc) - Q13
CPUCN19-8 | PSCN3-8
Flipper Solenoids
Coll Flipper GND Power Lines| Coll | Power Input
Description CPU to Coll Sw. to Flip.PCB|FlipPc toColf Type | To Flip PCB
Left Flipper ORN-GRY | BLU-GRY GRY-YEL | 23-800 | BLK-WHT
CPUCN18-2 CN1-9 CN2-1,2 50VDC
RightFlipper ORN-VIO BLU-VIO BLK-WHT | 23-000 GRY,
CPU CN1e-1 CN1-1 CN1-1 GRY-GRN
8VAC

@ 2 oo

Backbox Flash Lamps

Backpanel
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CABINET PARTS ILLUSTRATION

Description

Ball-Shooter Assy

Flipper Button

Leg Bolt (Black)

Cash Box Bottom

On/Off Switch DP/ST

Leg (Black)

Lock Bracket-Cash Box
Power Input Box Assy
Transformer

Speaker-Round (6")

Side Armor-Right(Not Shown)
Memory Protect Switch
Memory Protect Switch Bracket
Start Switch Assembly
Flipper Micro Switch

Cash Box Top

Plumb Bob Tiit Assembly
Volume Control

Playfield Glass (Tempered)
Side Armor -Left

Recessed cup for Line cord
Service Switch (Not Shown)
Front Molding Lockdown Assy.

Front Molding -Black (Not Shown)

S.S.Flipper P.C.B.
Roto Lock Bottom

Rear Plastic Extrusion for Playfield Glass

Mounting Foam for Extrusion

Parts ldentification

Part No.

500-56300-00
500-5026-18
231-5000-01
545-5090-00
180-5001-00
535-5020-30
535-5215-00

515-5360-00-10

010-5003-00
031-5000-00
535-5010-31
180-5000-00
535-5225-01
500-5097-02
180-5067-00
535-5013-01
500-5023-00
123-5000-00
660-5001-00
535-5010-32
545-5122-00
180-5012-00
500-5020-00
500-5021-10
520-5033-00
355-5006-01
545-5038-00
626-5004-00




Playfield - Major Assembilies

L
o

15.  Wire Ramp Right (Yellow) 535-5618-00
16.  Wire Ramp Left (Green) 535-5619-00
17.  Ball Trough Assembly 500-5044-00
18.  Bottom Arch Assy. 545-5170-00
19.  Flipper Assembly Left 500-5 177-32
20.  Flipper Assembly Right 500-5 177-31

. O O O » O
<k e ©
0]
| iy
- AN\(1) (1) [
. ¥ it
s Ol )
Qi-o '
ONO : ltem Description Part Number
I o0 .
g ’ 1. Pop Bumper 500-5227-00
; 2. Slingshots 500-5226-00
. » D i 3. Outhole Kicker 500-5082-00
| ﬂ B 4 4.  Trough Eject Kicker 500-5012-01
: ' s 5.  Turbo Boost Kicker 500-5334-01
- < { ‘i 6.  Super Vertical Up Kicker  500-5320-00
. j S 6 7. Plastic Ramp 500-5337-00
, <3 (s & 8. Spinning Motor Assembly  515-5398-00
= <3 (v 9.  Under Chute Assembly 500-5332-00
<J c 10.  Jump Pop Bumper 500-5227-01
h <3 11.  Turtles Figure (Orange)  545-5270-01
12.  Turtles Figure (Blue) 545-5270-02
- 13.  Turtles Figure (Purple) 545-5270-03
. 14.  Turtles Figure (Red) 545-5270-04

o Individual part breakdowns for most of

. these assemblies can be found

| on pages 35 through 40 & 63.

i Parts Identification 31




RUBBER PARTS ILLUSTRATION

=
o
3

A
B.
C.
D.
E.
F.
G.
H.
l.

J
K.
L.

32

Description

Rubber Post-Long (3)
11/a" (2)

172" (2

2II (3)

2 1 /2" (1)

4 1 /2" (2)

7/16 " Outer Diameter (2)
3/3 " Quter Diameter (3)
2%/4" (2)

Red Flipper (2)

Rubber Post -Short (4)
Shooter Tip (1)

Part #

545-5009-00
545-5025-06
545-5025-07
545-5025-08
545-5025-09
545-5025-13
545-5025-17
545-5025-19
545-5025-20
545-5024-02
545-5151-00
545-5027-00

BACKBOX PARTS ILLUSTRATION

Item

OO~ L WN -

Description Part No.
CPU Board Assy.(Non-Reflx) 520-5003-03 1
Sound Board Assy 520-5002-03 1
Capacitor 2C1 125-5000-00
Bridge Rectifiers 112-5000-00
Power Supply Bd. Assy 520-5047-00
PPB Board 520-5021-04
Dot Matrix Display Bd* 520-5042-00
Display Ribbon Cable* 036-5000-24-10
Speaker Housing 500-5231-00-10
Speakers (2) 031-5004-00
Speaker Grill (2) 830-5607-00
Back Box Glass* 830-5217-00
Roto-Lock Top* 3565-5006-02

* Not Shown

T When ordering PC Boards with ROMs
please specify game name

[OICHONHONX L1 N¢

o o jadvesed
FEEGS S

(@]
-

O

o

O
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Parts Identification
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Playfleld Parts

4 @

[ON-MONsROX X & -]

Note:

See page 25 for switch part numbers

No. Description

Plastic Spacer (2)
Plastic Spacer (1)
Plastic Spacer (1)
1/2"Hex Spacer (2)
. Ramp Entrance Plate
Ball Guide
Ball Guide
Turbo Bumper Decal
April Target Decal
10. Wire Gate
*11.Screened Plastic Assy.
12. Mini Post (3)
13. Mini Post (5)
14. Bumper Post (3)
15. Machine Post (1)
16. Wood Post (2)
17. Machine Post (6)
18. Metal Standoff (4)
19. Ball Guide Brkt.
20. Spinning Brkt.
21. Spinning Target
22. 1" Wire Form (6)
*23. Spinner Target Washer (2)
*24, Actuator Wire
25. Ball Deflector
26. Star for Rollover Switch
27. Side Rall Guard
*28. Deflector Shield
29. Bumper Post (3)
30. Double Rubber Post
31. Turbo Bumper Cap (2)
32. Star Burst Hat Mars
33. Small Post (10)
*34. Minl Mars
35. Manhole Decal
36. Ultimate Flipper Decal
*37.Ramp Decal
*38. Spinner Decal Back
*39. Spinner Decal Front
*40.P/F Mylar
*41. Silk Screen Turtles
*42. Acorn Nut
43. Pizza Decal
44. Ball Guide Left
45. Ball Guide Right
46. Bottom Arch Decal Left
47. Bottom Arch Decal Right
48. Jump Bumper Cap

CONOFAHON

| * Indicates not shown ]

Parts Identification

Part No.

254-5000-02
254-5000-04
254-5000-06
254-5008-03
535-5972-00
500-5308-00
500-5310-00
820-5313-00
820-5118-00
535-56307-01

515-6372-00-17

530-5004-00
530-5005-00
530-5007-00
530-5008-00
530-5010-00
530-5012-02
530-5035-01
535-5208-00
535-5249-00
515-5236-00
535-56300-01
535-5307-01
535-5387-00
535-5380-00
545-5015-00
535-5795-00
535-5998-00
545-5009-00
545-5209-11
545-5225-11
550-5032-06
550-5034-11
550-5039-00
820-5054-00
820-5058-00
820-5069-00
820-5212-01
820-5212-02
820-5814-00
830-5117-00
240-5006-00
830-5608-00
560-5037-11
550-5038-11
820-5053-01
820-5053-02
545-56271-02
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530-5013-02
LINK
530-5058-00
pP15-5016-00
KICKER LEVER
ASS'Y

COo
090-5005-00 s5315-5088-00

SOLENOID PLUNGER

CLIP RING

265-5000-00

545-5032-00 SCRING
STRIKER RING

500-5082-00 OUTHOLE BALL RETURN ASSY

SCREW, WASHER - 2 EA,

535-5203-02
COIL RETAINER BRACKET

15-5015-00
BASE PLATE

_
|
'sf@
|
.
F
i
-
.
_
|
_
i
_
- )
.
|
.
|

item Part # Description
1 545-5193-00 Sw.Insulator
2 180-5064-00 Micro Switch
3 266-5025-00 Cap Spring
4 535-5974-00 |Ball Kickup Mtg. Brkt
5 535-6089-00 |Trough Deflector (L)
6 232-5201-00 | #6-32X%/g SEMS(2)
7 545-5227-00 Vert.Kick.Cap
8 | 535511100 Pin %32 x /16
9 535-5203-01 [Coil Retainer Brkt.(2)
10 090-5023-00 Coil 22-600
11 112-5003-00 1N4004 Diode
®. 12 | 237-5806-00 | 2-56x'/2 Screw(2)
\® 13 232-5200-00 | #6-32x'/4 Phil.M.S.
14 266-5009-00 | Sprini
15 515-56352-00 Plunger Assy.
ey 16 | 280-5003-00 Bumper
17 270-5010-00 Compression Ring(3)
18 535-6088-00 [Trough Deflector (R)
Unique Parts 35




FLIPPER ASSEMBLY

COIL MTNG BKT,

Unique Parts

36




Slingshot Assembly
500-5226-00

Item

Description

Part No.

©OoO~NOOOARWN—

Slingshot Bracket
S.S. Arm & Tip Assy.
Plunger & Link Assy.
1/4 Retaining Ring (2)

Spring
23-800 Cail
Coil Sleeve
Coil Retainer
#8-32 X 1/4" Screw (2)
Slingshot Switch (2)
Tension Plate (2)
#4-40 X 1/2" Screw (4)
Diode 1N4004 (2)
Link, Plunger

515-5339-00
515-5340-00|
515-5338-00
270-5002-00
266-5020-00
090-5001-02
260-0004-00
535-5203-01
232-5300-00|
180-5054-00
535-5846-00 1
237-5837-00
112-5004-00
545-5062-00|

W

SPRING
265-5017-00

5155008-00
EJECT CAM
ASSY

266-5000-00
SPRING

090-5005-00
AE-23-840
COIL

500-5012-01 BALL FEED ASS’Y (TROUGH EJECT)

545-5062-00

FIBER LINK

315-5338-00
PLUNGER
COMPLETE
ASSEMBLY

SCREW
#832X 3/8 SEMS (2

3515-5011-00
BRACKET AND
STOP ASSY

Unique Parts

37




Jump Pop Bumper
500-5227-01
Bumper Cap Hex Spacer
545-5199-XX 254-5012-00
B 53.%{ 51§'§4 00
umper ‘ ' K -
Body N g Rod (2
sass099-00 [k 53958958
Bumper Skirt
Switch 545-5098-00
180-5015-00 B H .
umper Housing
" 545-5100-00
Diode
1N4001
Plunger . ~___Plunger Brkt.
530-5062-00 535-5277-00
Coil Spring
090-5001-00 266-5009-00
(AE-23-800)
Coil Stop Ass’y
515-5088-00
Turbo Bumper
500-5227-00
Nut
240-5005-00
Rin
Bumper ; 535-5874-00
Body—— T Rod _(2)
545-5099-00 | 535-5875-00
) Bumper Skirt
Switch 545-5098-00
180-5015-00 1 B H .
umperHousing
e 545-5100-00
Diode
1N4001
Plunger ~~__ Plunger Brkt.
530-5062-00 i ~ 535-5277-00
Coil | H . Spring
090-5001-00 | 266-5009-00
(AE-23-800)
Coil Stop Ass’y
515-5088-00

38 Unique Parts
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COIL RETAINER BRACKET

SCREW 5355203-01
#832X 5/16 (2
LOCKWASHER
#8 (2
COIL
090-5001-01
GROMMET 266-5020-00
SPRING
515-5000-00
PLUNGER ASSY
KICKBACK/KNOCKER BRKT.
535-5265-00

KICKBACK ASSEMBLY 500-5080-00 (COIL LUGS ON THE SIDE)
KNOCKER ASSEMBLY 500-5081-00 (PICTURED)

Pizza Decal

8-322 3(2-:5%% lS(;.?)MS 830-5608-00
Spin Disc Assy.
515-5357-00
/ 8-32 x 3/8
Set Screw
237-5839-00
o}lk }e
» | B}
s ‘||.|
: hO t
Spin Motor 5
Bracket
535-5965-00 8-32 x 3/8SEMS
Spin'Motor 232530100 °
PR
Spin Motor 335-5963-
& Cable Assy.
515-5397-00 m
Spin Motor Assy.

500-5331-00

Unique Parts
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Manhole Parts

. Use 2 E-Rings
Manhole Cover Assy. 270_5001_00 . .
S Assy
5~ 5011~ 1 P
Manhole Decal 515-5011-00 | smosm—
820-5054-00
Sprin
266-5005—00 ™~
R Link
=3 545-5062-00
§%211\rg/88(2)_/'< }‘g\ Plunger Ass’y.
’ Cl _/ 515-5338-00
oi
Mtg.Brkt
535-5201-00 > %gbsggof%%
Swivel Mtg.Brkt. ~0ul-
535-5967-00 .
] " Diode
| O IN4004 Coil Bracket
& Plunger Ass’y.
ONO) 515-5369-01
Kicker Pivot
515-5048-00
E-Ring
Kicker 270-5004-00
Arm | Brkt.&Stop
515-5350-0 Ass’y.
’ : 515-5369-00
E-Ring e
270-5004-0 A R
N :“\Q;‘ Spring ‘
- - L~ 266-5000-00
Link E=="4
545-5062-00 =1
, 1P g32x3/8
Plunger Ass’y. S.EMS.(2)
515-5338-00 .
Coil
. Mtg.Brkt
Coil __ " 535-5201-00
090-5023-00
Diode
Turboboost IN4004
Kicker
500-5304-01

40
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AV1dSIa XiH1lVR 10a

High Voltage Gnd
High Voitage Gnd
—100vDC
—98vDC

+68vDC

+12vDC

Key

Ground

+5vDC

er

© YEL
o YEL
< BLK - YEL
| o GRY - YEL
L o VIO - YEL
< BLU
w KEY
o BLK
. RED
<
- N
O|O] Ground Not Used
0O{O| Busy Status
O|O] Not Used Not Used
O{O]| Not Used Not Used
% O|O] Not Used Not Used
8 Q|O| Data 0 Data 1
Z |O]|O]| Data 2 Data 3
Q [O]O] Data 4 Data 5
@ 10|0| Data 6 Data 7
m 10|00} Clock Reset
Q]O] Not Used Not Used
O|O| Not Used Not Used
OO} Not Used Not Used
>3

Combined Display Connections 43
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1]
30000 microfarad
2s5v

l u1l—)l—0

VIO PS CNI-I_+!8VDC
__C:oan Ps ONI-Z] L1avnc

ORN PS CNI-3
———t—_—:!u( P8 CN2-3| enp

BLK PS CN2-6

3 WHT-RED| 25 vAC FOR
= WHT-REQ | SOLENOIDS { prow pact 28
———— au.u-vm-'r]_ \3vac FOR [ POYER WIRING DIAGRAM

—————————5- BLU-WHT| LAWPS
3

XFMR

VIO -BRN
VIO-RED

N.U, VIO-ORN

BLK-YEL

OUTHOLE
TROUGH EJECT
NOT USED

NOT USED
KEY

MANHOLE VUK
KNOCKER

GND

BLK-YEL

WHT-VIO
KEY

WHT-BAN

SPEAKER PANEL & PLFD & COIN DOOR WHT-YEL
BA

|
|
[

PLAYFIELD

BACK BOX DOOR  WHT-GAN
: CK BOX DOOR
|
i
|
§

‘WHT-VIO
WHT-GRN
PS CN 87 wHy-vEL

WHT-BRN

|: 48 VAC
o KEY-} 48 VAC

EY-| FUSED

TURBO BOOST KICKER

6.3 VAC
Qut

o+ 32 wm
|’¢$ZVR

WHT
d
S
4
3
2
1

el

. PPB BOARD

t‘+32VL

=

0 INSERT 4 PLFD
OPTIONAL TICKET DISP.
NOT USED

KEY
2 INSERT 2 PLFD
2 INSERY 2 PLFD

1 INSERT 1 PLFD 2 TURTLE SIGN
0 INSERT 0 PLFD 4 BACK PANEL
1 INSERT 3 PLFD
0 INSERT 4 PLFD
2 INSERT 2 PLFD
2 INSERT 2 PLFD
2 INSERT 2 PLFD

TURBO BOOST KICKER
Qs

"~} KNOCKER
! Q4
KEY

KEY

NOT USED (+50 VDC 8" SIDE (N.C)

YEL-VIO {+50 VDC A" SIDE {(N.C.))

Lai Kiiil
S | &
:3 { ?i T
4 N 584 & B
. Zp¥885 3
1 £z
b )
A i
' Lt 88y g !
® . glg Wb A
- ORAN-! . U ; T
) M1 PR Y
Ty —eal Hg{ TS
T’:: N FeaveeLo 11111 T <T-1--1-1-1 J
iy 852§32¢ PR T
ey R ? L
g Iz i
?
ol J e
|
%
I ps CN4 PS
POWER SUPPLY
|
Cha
e ;
e Lonel | :
cnn‘[ ny l“,‘_L]'m i
[ P8 CN4 N S SYpe.an
o e
cw{”—“‘”‘“‘ Laup
b8 NPT =+
MY e e—
LS N
8:.".{“_::::}%%‘ N i i §
) ax Lo § e A :
T i ;
Y-.Y-.Y. Y.
N
H 'r ded
ofo
31 Bl
j 4 ; .og
eli? g g ;
B g3
H R
N
> 3

£.3VAC

-6 COW DMIVE 0

T

-<~-c-—]>

NG KEY

[
[

v 54

[

ey cue DO
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+ 50 VDCL PPBJ7—8/9

YEL-VIO 3
KNOCKER MANHOLE NO COIL
23800 VUK AT THIS
23800 LOCATION
7A (NOT USED)
. 6A |
VIO—BLK |
VIO—GRY |
VIO—YEL vio—8LY .
GENERAL ILLUMINATION LINES _ WHT—YEL c WHT—GRY i
I ]
CNB J5 ol 2 1 4 |
N8
6.3 VAC 8RN 1 | 63 vac [ —MHI=W0 1.
E lia —KEY ] g x ‘3_17 ¥ 10-—18
POWER % 00
sy 4 s (| SR | euss (e oe Fe O PR PFR
BOARD 6.3 VAC(" | g4————WHI-BRN _1D7 |
e WHI=YF1___ | 2 | R-15 R-16
T0 8 MHI-GRN___L0% 2200 220 0
Fuses \| oS wit-vio 103 as 4
| */] Al TP 38C TP 36C
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BLK—GRY

+ 32 VDCR PPBJ6—4/5

ORN

| . .




+50 VDCL PPBJ7—8/9
w

[ + 32 VDCL PPB J6—1/2/3

Yomn

TURBO BOOST NO COIL TROUGH " OUTHOLE
KICKER AT THIS EJECT 23840
22600 LOCATION 23840 1A
A (NOT USED) 2A
3A
VIO—ORN
AB RELAY
VIO—RED NORMALLY CLOSED SIDE = “N.C." = “L’EFT = “A" SIDE
NORMALLY OPEN SIDE = “N.O." = “R"IGHT = “B" SIDE
= VIO—BRN N.U. MEANS “NOT USED”
1l
| 1
212345678609 |
S/ S J1 CN11
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R-1 0
2L 010 '
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RED

SPS SLINGSHOT  SP4 THUMPER  SP3

L

(&)
. =~ FROM BR2
| | o~ s 28 VAC
, ®| o .
| ]

90000} JN:O. i COIL WHT-RED WHT-RED

| 1 | COMM i GND WHT-RED

! RELAY BOARD
! - # 520-5010-00




+32 VDC
:I_ RED gj o} POWER
" & 23-800 A 23-800 A 23-800
LEFT CENTER RIGHT
g SLINGSHOT  SP2 THUMPER SP1 THUMPER
CPU BOARD

| CN19 / \

BLU—ORN ~ | 3 SW.SOL DRVE 108
| BLU-YEL _ | © sw.soL DRVE 3Qi0
| BLU—BRN S| 7 swsoL pRvE 4a11
| BLU-GRN | > | & sw.soL DRMVE 5Q12
| N
i Bu-ak 12| o swsoL DRVE ea13

SPINNING PIZZA
24 VAC MOTOR
PART #515-5397-00
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Switch
Number Description

*

g; Z'gt"l‘j;;';' 16 Right Flip. Cab. Switch 31

03 Credit Button 17 Left Outlane 32

04* Right Coi 0 18 Left Return Lane 33

05* Cg t gni 19 Right Outlane 34

0p* L:f? g:)i oin 20 Right Return Lane 35

o7 8| T“'t‘ 21 Left Slingshot Sw. (2) 36

08 Na"b od 22 Right Slingshot Sw. (2) 37

NOt Us od 23 Flat tire 38

09 ot Us 24 VUK Entrance 39

10 Out Hole 25 TOp Lane "L" 40

11 Trough #1 (Leﬁ) 26 Top Lane "A" 41

12 Trough #2(Center) 27 Top Lane "P" 42

13 Trough #3(Right) 28 Ramp Entrance 43

14 Shooter Lane 29 Ramp Exit 44
SW9 SWI7 sSw25 SW33 SwW4l SW49 !
SWIO SWI8 SW26 SW34 SW42 SW50 |
S SWI9 sw27 SW 35 Sw43 SW5I ‘1'
SWIi2 Sw20 Swes Sw 36 Swa4 SW52 }
SWI3 SWal Sw29 SW37 SWas SW53 s
swi4 sw22 SW30 Sw 38 SW46 SW54 [
SWI5 sw?23 SW 3| SW39 Sw 47 SW55 !
Swl6 sSw24 Sw32 Sw 40 sSw4s Sw56 k
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Not Used

Not Used

Drop Target CARRERA

Drop Target CARRERA

Drop Target CARRERA

Drop Target CARRERA

Pitstop Eject

Spinner

Not Used

Not Used 46 Bumper Left
Drop Target CARRERA 47 Bumper Center
Drop Target CARRERA 48 Bumper Right
Drop Target CARRERA 49 Not Used Thru 64
Single Drop Target

Collect Energy * Indicates cabinet switches.

CN8
GRN - RED <] 2 swiTcH DRIVE 2 \W
GRN - ORG {| 3 SWITCH DRIVE 3
GRN - YEL {| 4 SWITCH DRIVE 4
GRN - BLK {| 8 SWITCH DRIVE 5
GRN - BLU {|{ 7 SWITCH DRIVE 6
GRN- VIO |8 SWITCH DRIVE 7
GRN- GRY {19 SWITCH DRIVE 8
$ }57
swsse >CPU BOARD
CNIO

WHT - BRN ? 9 SWITCH RETURN |
WHT ~RED {| 8 SWITCH RETURN 2
WHT - ORN <| 7 SWITCH RETURN 3

) WHT-YEL <{| 6 SWITCH RETURN 4
WHT - GRN < |5 SWITCH RETURN 5
WHT- BLU 3 SWITCH RETURN 6
WHT-VIO 2 SWITCH RETURN 7
WHT - GRY | SWITCH RETURN 8

o /




Lamp Description

7

-

:
P

:
i

P

Number Red *Indicates Speaker or Backh
01. Pitstop 17. Million a3 |
02. g"hfgp Gl’::; » 18. 4000 RPM 3.
03. ';F:fM 1. 5000 RPM 3.
04. 2000 APM 20. 6000 RPM 36. |
05. 3000 l 21. 7000 RPM 37. |
06 Race Again 22, 8000 RPM as.
07.* Jackpot 2 Million 23, Hot Nitro Active. 39, |
08.* Jackpot 3 Million 24, Check Point Green 40.
09. Bluelite Million Lit 25, Drop Target "C" 41,
10. Bluelite Redline 26. Drop Target "A" 42,
11. Bluelite Ex.Ball 27. Drop Target "R" 43.
12. Bluelite Catchup 28. Drop Target "R" 44,
13. Bluelite Special 29, Drop Target "E" 45.
14. Bluelite Double Scores 30. Drop Target "R" 46,
15.* Jackpot 4 Million 31. Drop Target "A" 47.
16.* Double Jackpot Grand Prix 32, Return Right 48,
LBI LB9 LBI7 LB25 LB33 LB 4l LB 49

P
IS
i
I
P

I
15

r
w
N

LBIO

;
§
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i

LB34
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§

LB42

LB50

o
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LB27

i
i

LB35

LB43

I

LB5I

o

LB4

LBI2

LB20

i

LB28

F

LB36

I

LB44

5

LB52

o

LBS

LBI3

LB2!

I
P
7
?

LB29

LB37

LB45

LB53

o

LB6

I

LBI4

LB22

I

LB30O

;
G

LB38

1846

I

LB54

o

LB7

g
F

LBIS

LB23

1.B3!

;
i

LB39

LBA47

IS
o

LBS5

LB8

i
F

LBI6

LB24

I3
I
P

LB32

LB40

LB48

I3
o

LB56




ackbox Lamp

L
:
B

Flag US.A. 49.* Fast "F"
~ Flag Germany 50.* Fast "A"
‘, Flag France 51 .* Fast nsu
| Flag Japan 52.* Fast'T"
~ Flag Belguim 53. Ramp Jackpot
Flag Swiss 54, Ramp Skill Shot
~ Flagltaly 55. Return Left
~ Flag England 56. Outlane Left
~ Top Lane'L" 57. Release
- TopLane"A" 58. Instant Rerace
~ TopLane "P" 59. Activate "Fast" Scores
- Spinner Mystery RPM 60. Ramp Extra Ball
~ Spinner Lite Exra Ball ' 61. Bumper Left
~ Spinner Mystery Scores 62. Bumper Center
Spinner Hot Nitro 63. Bumper Right
Spinner 1 Million 64. Outlanie Left
CN7 |
YEL - BRN <| 1 LAMPDRIVE 1| \
YEL - RED <| 2 LAMP DRIVE 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 | © LAMP DRIVE 8
49 LB57
?—q-‘ ——@—4—1 LAMP DRIVE 1 Q71 LAMP RETURN 1 Q72
LAMP DRIVE 2 Q70 LAMP RETURN 2 Q73
0 LB58 LAMP DRIVE 3 Q69 LAMP RETURN 3 Q74
LAMP DRIVE 4 Q68 LAMP RETURN 4 Q75
—@—*—1 LAMP DRIVE 5 Q67 LAMP RETURN 5 Q76 > CPU BOARD
LAMP DRIVE 6 Q66 LAMP RETURN 6 Q77
' LB39 LAMP DRIVE 7 Q65 LAMP RETURN 7 Q78
' LAMP DRIVE 8 Q64 LAMP RETURN 8 Q79
4»—q@—d—]
LB60 CN6
‘ RED- BRN <| | LAMP RETURN |
RED- BLK <| 2 LAMP RETURN 2
LB6! ‘ RED - ORN <| 3 LAMP RETURN 3
RED- YEL <| 5 LAMP RETURN 4
N RED - GRN 6 LAMP RETURN 5
E RED - BLU 7 LAMP RETURN 6
RED - VIO (| 8 LAMP RETURN 7
. RED - GRY 9 LAMP RETURN 8
oy G.l LAMPS
.,_@_41 4M/F6
LB64 Cm—l >| 1|
5| 2 | SbWHT- YEL
f i ; 5| 3| yf—vio TO G.I. FUSES
m‘ S| 4 | Sl _WHT-vig
) 7 7

i

Playfield Lamp Wiring Diagram 49



o | LOGIC .
| BEE |_sour
R CNI7
R 24 43
; o 19 ©
Q |
gy CMO O —a—
§ 3 BATTERIES Re 4
& i LI
l“ﬂ‘ W E
5] sk
o 2 3 B .
-4 . o —— 'g 2764-27128 \ 82
FPROMS———
C 27128 -27812 d
CPU 8 CLOCK- o CABb
3 - —
6808 ¢ D 8264L ADDRESS J6ao ’,‘
f CMOS_RAM PRIVERS ¢ Lsoo

—_N— RIO1

E*
_..DATA-BUS TRANSCE IVER = oS
i - ) i Cho
4 "o WRITE

Lvd

—
L]

Lo | i | F Cl
[ _teor ¢

|
L s
2* | doiLo-16 piA

MEMORY DIVIDER
— T . “

MU — ~ colL 1w ¢
SWITCH DATA LATCH §* [:
s g [ s < # s 'TCH 3

g v
4011 S < I 4011 2 ¢E !
(ROWS) {

w
z
pur]
0
199 X
295 A
m
-4
C
P
4

ENI 10 |
[ i* 1] L""":
_¢ l—- DRIVE DRIVE {ROWS)

ve—-2920-30 o
( v-'A3Y
men £0-£006-025

- 50 CPU Board Assembly Diagram




hls 4+
4+ 4+ 4
4 4+ 4
4+ 4 4
hid 4+ 4
4 Ar 4
F 4 <+
» €23 g , c39
» » :,
® [ I

DIGIT STROBE

LELD

¥ L
&

+|DIGIT STROBE
__S9-S16 |

AY STI&)BE
O TR | i SEaMENT

Ny 7- SEGMENT
DRIVE

........
3 L34

ALPHANUMERIC 9

} [ conTROL, PIA =

F

Eia‘ $TRIOBE

| QtS LAY 7454 {

IODECODER "

[l
| 7402 § Lo

COIL SWITC

&212
P13

DISPLAY*:STROBE j

4+
~
»
I
~

e T Tm o
E P # LSi28 m # llssp C|AL-—lgvz_ OAZQ’
s e Cd  \dunerloied | Sor s o
—=— ° == | SOLRNOID CONT?(%, 3| BBIVE wim
' 4 ) e m iz
+ !J_Gb ¢3li .E ‘i E %% RIS e 07 —2
e PPPTEL. T e O
I Uuu. ka .ui b4 3 cq7
34 ()} )O®
: AN O
T LAMP Plas> {
[ Ls139 S [ Ls;gi qlg{ ge
Ep R

2212

*
¥

€y

RY

4t

"
+
) 3 [ 4020 | isos

| 7406 qvl

[ Lsos  (

*
ca
7408 a2

LAMP B¢ FI#TER

L 14

o o 2 a Q o
—— 42 LAMP DRIVE ® LAMP REXURN :
.alTTIT O
==l
J7 : RAY oo RaS . r T o o
RI®  —caAA——— QDI&( ~ A -
8 1° - i cso ° R8s
g( l I D7 a7 N — g
| CAMP " oLAMP e Lling
| A% % PRIVE '— R40 2" 7 " s . rse
A | £ licorumns) s mzsjlﬂﬂﬁg-%_ 2 o
m
- o ROWS —p— L4
7 R R4l v g82a" — A ©
] §( ]n A b i [T Rp——— s:z S i]]g RS7 i
( [ S5244 i nooRe 6 "L o1z K 7N L)
W : - wr—- R42  — v gBa" A '—r: e
R 8( ] —w— & b3 e ¥ 3 |
\o‘ i N Jm  mae m S RSO 4 M
’ »c!-”quyr'wqﬁsn)!'ni’ni’rg a 5 o: Ra3 ass : N .
;‘1‘233;‘82‘—:33882!3 g( ] 2 M_"W'_ W o |
H m RIS mJ 06— o Ll k¢
‘ 4 R Resa —amv— goe™ e
AR EE AR SR REEE T ° ® o — o R0
T $T$33ITEITITIFT g( ] AA— S D17 e G ST S 1
- m R36 3 ] © e RS2 P -
4 ° M res ——w— a07* 7 4 ®
t o @ fo coe o Re!
JCICICIC LI 5C) - R o= I | —nt
3 : m § ™ m37 2 m oz rS3
e § - IR N R — K N m?
© N W R4S a— QBB A =
: i 8\ o b | Chr —— o R62
1 —— “( ]m R3S S 2 T rse T 3 -
3 hre | L 022 —w- ,.Bc
: CN8 CN7 NG
{

o -

SWHTCH-DRIVE—
(COLUMNS)

'

(COLUMNS)

—AMPRET—
(ROWS)

QLA P B+
(+18V)

LANIP
GNO

SNO




| 1 2 1 3 1 4 1 > l 5

(3-18)48 <1~ 484 k
(3-18)pB< < PA~e7
A x )
[ “
| oscmﬂa [5/87 q
17 £ gl2 )
H ik 26
< L&
Al
E ;
B qu T el s
anid_ |
' FETIRL SriA S RU a4y ppb 8
1K K K a4 6 Y S 7
— i + AJRESET w8 £ t’j‘/
» T PRl T S B e
47—“ 0 AL o 6 NH%T :9’ b 1§ S 7/
. / 170 dimrm a5 7] SMAS b (
St S |esoe ]
+5 o
I o
-] L 7 11 9 24
RAS -7 08 7E e 8] Pla_ o2 52
47K 9] »a Yaari . ;g be
o| G i S S N w11
g = S 24| T [e IR 3],
_ 3 17 33205
¢ gxg N8 __2} 5245 (/8 i A;?oa 7
b3 2 ] walS L VIMA
_ 8K ;: /; = 2 1 1:17 ALL RAS
" 5/8 sl 1
. || 2 O 5
2 ~ 7K x3
E WA o £ W 47K x
T 0 LS/8 ? E
& ¢ RESET
M) e ]
+5[>—w;_1 Ry 8 RY. 74 BL AWK NG
ADYANCE () 4.7 = 10 @4 332K 4 o -
£ N ; mesn | [ 9)IF 2N4463 1C |3 —
£ .8l ==
.5 1542 7406
P /oW [ 4.7K i ;I; 5 NEesSS |2 .
o o L 6 1E0
] N4 R83 L%’ | = 2] 88 12k
+§ ;; R52 I Hoov —
MEM PR . ~’\/\/—\/
G . / oY
6 wo m .r,,l 7406 ¢
- PTA raj‘\)ﬁg 2 1
KLY I v L2F ﬂ
I8 ' <
- @-1C)7¢ > {>0 i _______(k—‘
6F 847u hil}
== MO 68K —
H (2-1C) &0 > -




7 , 8 | 9 : 10 A I | 12 L 13
18
Y - <] +B(4-68)
' D8 -b7
0--C-3 ALs N N\
| D % | » +5
/
7|
Ab ~ Al2 i l—-——
N _ 271 ¢ 22 f
+8 NG 26| 44 # 28
— 1526 10 . N2 |”
/,
w N3] 4
]y 1512 3 9C Nl ol Ne_21] *
lu BE 2y = @24 ] < 8
p L ig 1§ 5D \! 2§
.3 v RI2 N3] == p7 A N3] ,,,u
! 9 s e == X cmos ram o4 Ne__ 4] [
+ / : 2064¢ S N3] 3
£.uMA 2| JE ¥ 1 BLL Q §| 4l N8| 27266 | 27128 64/
I 7 15 24 N2 £ 3
’ [——4 8 T 24 N_# 3
| is8 /3] 9]s8] 2 29 tﬁ D"]ﬁa—(‘)/ NC__. 9| 2 1/
‘Zg Qﬁ-g , 3 'A% wee )/ N&_ /8] A‘c[ - Y vt &
‘ \* (R 2
T2 8] s0cq~3FEE P 27 T “
5 REM ¢SD
13 ———.
2 Zg /1 POM CS ,
———/\'_ -1A
| , L3858 7 L5138 ,_j > sasef3 ] )
% Nail i P> 3008 (2-19)
A \ . f\
| |usd /'};1:2!A c 41K 28 Ny NV c§—2v30———5&———{>’2 2054 2048 (2-19)
3 L 8 o : T L8 o5 o)
. & Yi
4{? ' Sqess, J:—Scz V] s HF SO |
= tde st RAFICS ¢l 508
I_Z—_E_ 2 X488
5 150 ) s —
_1 §— f&nﬁ 2186 1~ 2188 (3-IE)
70 —1 }—_‘TB .
MEM-PROTECT ALY ‘
\
2 )9 o208 i 0 (3-10)
I~ ZESET (2-1D).(3~IE)

E : [>E (2-).(3-1E)
R/w ‘ - [> ’iw (2-10)(3-IE)
{ AZ7-8 -
: Iaﬂ’ (3-21)
BLANKING ‘ > BUANKNG (2-/104)
ENBINK 3 > EN-BINE (3-2M)
4-1F)

{> ADV. (2-/c )

—>> UP/P (2-IC)
CPU BOARD 1{ OF 4

~ CPU Board Logic Diagram (Sheet 1 of 4) 51




| 2 1 3 | 4 1 5 1 6 1
CN2 TO CON.CN3 CNI TO CON.CN2
(MAS.DIS. BD) {MAS. DIS. BD.) [ th’? TU,O CSN'.,(,:M%( Mé\_s_
HNonwvnwu, 'voonononZ’ 2 0 83 9 8 9 o
ROBLN=ZCO ONOADUN=O O » ® o o m T
9 P . |
CRHEREE (AR smme—— 88804030
U-12§) \ :
— NUAUUU Y RIENKERRN NS
A AAC &Y12)3 Plél
LLLEPELT TTIYIT) RERE R
O
ol
g‘f T A AT AL A 14 2434 4 {4 ¢
s e (FFFFFF ol Sl SLal &l 8l s
Q
LoleleldAdg , LJR[®[® [ i8R
wonl [RA3 476 x8 o
(-1 *6 < li x ’
¢ 1H) (= <3 213le1814] 9] «8luirly, /#h/\{ VAN )
-sr)upi > 4y TIXIRX I FIRZTEIRI 5
(-4H) ABV. > ak N 821
Y8 Q8nmd 22 wevrmrapy
B ZSTzI PG IR 3332431 8276
(1-12D) 2808 > IKI f‘l ; ‘;_2’2 3
(I-1A) AB [> 288 N 2C88
0-®)2cs {; 24 ~B7 26~ 07
(I-I1A) BB ~
(I+29)3008 > e NNNNANAN T
(1-n) ’v > ;
G-DRE l[;f TEB%
«/-13F) RESET
G- 2) 3846 > 1668
33
(+19) KTR <T- £1K8 Mok sl -*%—"‘ i
S ™ -] | 3
_— 19 AIny R
Y SH 482
KBS RBE 1k X4 -
o XIRFIEX
8 (C”D 7 /.m;_'t 2 - 71 6{$ 4l d]2
a8 ; |sE&L 4 e |
7 I— a,‘g—_zg—
x +— i
2 6 C/;/ﬂ S . 6 4 7
— /
S e e
T C/// ¢ 7& 8 4 $
5 C‘J‘;/lL P ¢
2 o [T ot .
ﬂ / & | Mé , < / h 8 S
| T e S
x ' J 18K
. N/ a 3R 4 7| m:;z? i
C2O— m— s
Nl gm f‘i_‘ 2 Q%_K:ﬂ
- s ke , .
2 * Dﬁ ; 6! _{ZE[_ AR o “o nissd |
— e B i 2
" - r 188 %
i e, [H L2 2z
KEY 4~ R

52 CPU Board Logic Diagram (Sheet 2 of 4)




7 1 8 1 9 1 10 1 I 1 12 1 3
S DIS.BD )
; x |
g g g r_v<| v$
BLANKING <3} BUANKNG
v [ S [; Q . &1 {-12G) ¢ G
il gl - FEEEEER
[ ' -’_"5 I'\ F' T
a2 hsec R .
’ K : ) 3 3, [SEG. J A1 88
RRRR _z.szw 7 _4}S[SEG.K |
%EFS'—E‘T s, S ISEG. M AR )|
%l rsa il ¢ s [SEG. N i ey
(] 3 jiny; 7R [SEG. P pAS
At o™ 2ISE 8 |
q 3B M ? Floe SEG. R PN |
€4 7/ EL = m 9 DECIMAL ATl = | o
Nl n @
i"’ S i N o (] & ot é821 m/‘ 2 gEGA a‘ j;ﬁ l';
R [k | [ ||z TS " TR Tske BLL 0 |z
| 4 Jbi a2 4> SEG.C PR CID &
1 5 3 S SEG.D Pe3 =
777 A %N mmL I - \lD -
S — ) [y I - SEG.E M GD
< o7 g 7% SEG.F___ppt Z
T, e PR S5G D) |
13 s 5 o & 2y 25 |35
*3"& “ﬁ 4 7 7 clomMMAl | m o
" —( 26) |uW
e Tk ATRE i - §§§§**g;l e Y
o el SEEEEEEE o
| o BERRES, |72
) =
Y Z
: y ol 2l al <
? > il D e
vy g
A A p] <
! 92 e 5
! r T | o
., A 7 o |2
: S 7rsir mil CPo|o
T e — | le “‘i el (=,
T {1 D SWITCH DRV. | ot RI: M 1 (IDJ
Thee = 13§ |
kel )
A8 6821w :
€7 SWITCH DRv. 2 A Dive w iy I %
j‘@ }\2 1 'Y F)Ij y. ¢4 U
g e s o
P b 8 i b st 2 ?&_ D |
T /(7D SWITCH DRV. 3 > P % —C | &
= o f = ) 1 Y o Y
AJ’—,- 7 I g & 'i ~ § § 3 C2Hle
kol N \z W{Q 2 E:j_.l.;_‘_;_a: g
J‘J& € ("4 SWITCH DRV. 4 ; “"; SIRIRRIR|B IS ,J»_, 2] F
¢ A
4= ;,; el 1§ ‘8
! = A8 Z N
4—1Y (5 ) SWITCH DRV. 5 - g
1. |x ¢ CA{ o
T e ~ —( X |z
+.om 2 o |5
o
T i——(%j SWITCH DRV. 6 FIfN ol
< 2iN (A2 'S G
-«J 4]x . [].}4 ﬁD
.0/;: 8 o0 E e' Y § ~ 1 J
g —CD
T ’——(ﬁ’) SWITCH DRV. 7 J b bk T
| T kR —CiD |
~4— -ﬂlﬂ -
‘ e Eéf_f
T 12— ("4 ) SWITCH DRV.8 =
| T<¥ ¢
T CPU BOARD SHT 20F4




fd ] ——- e

QI8-Q22 2N4401
»
b
x
®
LAMP MATRIX 0~7
+5
3
1
8
[]
3
11
L]

0 012ﬁ3—456ﬁ h_r M7 S0 X8 _
N N &) o <) 9] e -~ wn..mmm mwmomum.,w ¥ . H “ H “ m “ H
] s AR IAIAIAIIA
ﬂmw..mm‘mwmww N e B e N O C
: SN ST TIT
a (

T JRRRRRR .
ER

FoEEdese 8

(1-¥) EN <3

8
2
6821
(+-190) BLANKING C>—

a.ﬁ.ml s
mem 82 253828285

RESET
E
R/W
RSO
RS1
]
D1
D2
D3
D4
D5
D6
D7
oL

(+-126) EN BLANKING >

] & SEE[ A[] B[R a AN B ddﬂdduud
22[ 75
/
o~
7] > A A <w m »:..V.N'
] CH E§ £ lbg:
— m < < ,.ww\ < m(,._h
< I @ I [2) ] a ] ) [ L. [ © ] T




7 | 8 ] 9 [ 10 | 11 | 12 | 13
LAMP MATRIX CONT. 0-7
> LAMP ONT (4-8A)
oy
+8v v
\V/ L e J QO+038 24401
- [
@ vaw
SOL. DRV, 9 oW 47K SOL. DRV. 1 Gl
L s — :
T " 2o o ws ] o D
P22 PR W e R0 TIPR2
o ne eV
| SOL. DRV, f0 o2 \ S SOL. DRV. 2 ©oam
i or e ———(3 ) Ri28 L~ il 8 3
P2 o oo NG 1 1 L s -—-|<_4 TIPR2
€821(98)
SOL. DRv. 1 oz (2-108) ! ”:c o v - - ( SOL DRv. 3 GNN
Ri26 “ 7 k O
Fr22 SN_6 2 4 TIPR2
N N
- SOL. DRV, 12 ON® « ne v g { SOL. DRV, 4 ONu
FIPI22 R7? TIPI22
11 10 3 [
T0 PIN 39— L
| SoL. DRv. 13 _ow® e fic o S P SOL. DRV. 5 ©Mn
—— e G D) Y —— ("9 042 Ce)
- 9 47K + L1
RY27 ) R76 TIP22
‘ N8 U P ™ .
SOL. DRV. :W 'j“/c N o oan ( SOL. DRV. 6 %
2.7 S s J “m:“ 4 ___Kq,m
! SOL. DRV. 15 oNm 0 poy B 28 SoL. DRV. 7 _Ghu
- ———(_8 ) g8z —C
’ oSl :
;
© ©SOL. DRv. 16 CON®2 SOL. G
D) . G
/ |
!
L
‘ £ LAWP (4-90)
\ / +5 +5 > 13
<
: » - s 1 9 o SWITCHED SOL. DRV. 1 G
P ° ‘ ’
‘ 1
° ° 1 )
Sy 2l o o2 /1
_4 N
. Lsoe a ‘
1 12 1 1
L/ T3] or LU | /1
. 1908
2 » 2
vy ‘—' 0] 1oF }—* /| L] 5 o
(308 2 ¢
3
S D [ D S
~ 2
‘ N 11.:0- § ‘ 7 3 oN
] T ;
1 -
908
8 N
 is N 12 5
H,_/ 'EBH 7
. 1908 % e o
6 N ’ 6 .
« s f 1 !
1/ yunl /| e o2
| Lsoe
IR\ , wi Lol st
’ L/ 2 ¢ / » 2 o2 . @ ONW
‘ : a7 SWITCHED SOL. DRV. 6
| (308 J “ | ] 28 ! a 4401 —D
' : . - 02 i S Q13
: -~ / 27K > sSoL. G6ND (4~6E)
b

|
}
é l CPU BOARD 3 OF 4 REV.B

F
£ | CPU Board Logic Diagram (Sheet 3 of 4) 53




A
(=124 LAMP CNT [ow
+B
B +B (3.67) T I 48 (1-2A)
Cc
+8V
w4 B
+18V ‘ ! : Lanp anp
D - £
,4; 5 1
S==4  pam
7 N 88-_
WENOID GNP A
NA > ] SOL.GMD €3 -H.)
SUENVD :
E anNd Cé
ut |87
. Ttu Totu
: CZO J pLippeR G
O-13G) TN.BLVKE>
: OP FLIPPER
(]
(3-126) LAMP [
H

54 CPU Board Logic Diagram (Sheet 4 of 4)




by

t

b
&7 cN'T

| TP% 7 LAMP DRV. |

) a7

’ Tipe NI
Za T LD LAMPDRV. 2

ALK
IErerage
£ NI~ AMP DRV. 3

s
JW \/—C %42 _[_:fo
285 | 5242 1) LAMP DRV. 4

AR 2
a’zms427* e
7 P70 T4 ___("Z™) LAMP DRV. 5
2N 427 VA
@ LB W
/—K: Lpg —TE 7 LAMP DRV. 8
52,,6427 N 2K |
82 | %V_C% N
4 a4 »
yé—(: 59 > T2~ LamP DRV. 7

LAMP DRV. 8

R3/~£38 27a 3w _

N}t ~ a7®

m ® ZN'DZZ NGB 2 o
21 _——————CT) LAMP RET. |

o

L. ) W
F 27 ———(C2_) LAMP RET. 2
— L ’ uis

Ar4
Tk 403w
cvb

———C3 ) LAMP RET. 3

wé
————C_3 ) LAMP RET. 4

~———C 4 ) LAMP RET. 5

95
LAMP RET. 6

CHS
———~_8 ) LAMP RET. 7
TP

CAE
+————( ¢ i LAMP RET. 8

CPU BOARD SHT 40F 4




LOO¥NL

\Y \Y v G
I 6 | €
€ ¥
X z " 8NO INO —
GNO
6NO —
- 1
Mbl_ _lm 24
2 L i ]
.n.—...vVO u m YOL/OAAYZ
SINIOd 1S3L D as vL
s 7
Mﬂ.,w | 138 1] H
L 1 |

SHOISIST M RV L % Y W W W -
‘@ELAIO3S ISIANBIO SSINN
‘SOVMVAOUOTN NI AW SATVA HOLTOVSNO TW -

‘GEALIIO3MS ISIMYIHLO SSIMNN
% AY/L SO NI RV SATIVA HOLSTIS TV -~

syl

S3LON

8-"Aqd

1Sv3
ENO v1lva
L3 ¥4 [°E} 94
INO
S S ® £ g

.OU.
.Du.
ez}
ozt

]

I
e
sosy <}
oz —(

dOETUON

@ :
o i
f2-]
A
&
<

56 T

6 00-LV0S-02S

NI

Zl

+ @ 98

AST/MO00LY UNO4 HO AST/INO0OR = #Os

D

g T e
Al 1o
) 8 sy
~ 201005 -
9 i Bl el D-
w 1 Aw weil— D~ 80
WIS LVEH NO (GLINNON LSOONT . ostan [} f ¥, 124
o v A R
41 ew {asrmi} no/w Pl
s
we S0PpLYNL VSrLT
d D s -5 ua SLo
. {mw} ow el oy ()%
1 sy
¢ == e Geew O
aeL
- ﬁgsn; @ (D~ 90 E@ W =
= [} S
0t o el 91y L)
+ acos/to ) ELO S M
9NO GNO
15 . 7 1
A A




v u 2 [ I 3 ] F] 1 9 1 H
g VoA S LD uwn ONI S0
L 00—-LY0S-02S  on uws| oaa Ya Caad
“ELAID3dS ISIMEHI0 SSTHN
OILVN3HOS QUV08 AlddNS ¥3IMOd SOVEVAONOIN NI 3V SATIVA BOLIOVAYD Th- Sw.hz!, ' CeD
‘QITATO3dS ISTMMIHLO SSTMN 1a
|| TIVeNId LSv3 vlvd o % o - _ _ AHUU
SALON h_ [ :
. : T XN
- 6 1
0 1 T 1y
TS o Aol ——OD
z G YOL/20AVE
NorwowTe CS )— , (¥t —(2 D
MDD = /m. D
£XE0

Y774
¢| 0o om0 (st D)—

Power Supply Servicing Diagrams 55




0SC 3.58M

C69
P YM2i51
YM3012

A Cl __M_Rl
+ R2
. c2 +m+m
a.‘ = e
S ——
< S 512%31
< 8 Bl 1
o o RI| 2%!#
) 2 —A— «
. o RIO > MC3403
IS
@ ‘ cienge
S || O ™ %
()

4 58 VOICE
e * + CHAN Nfpc%2
« . o ~ seuzcr%n/

B i 5 S o-|-> 4052
: b3 —32'7— UT
< -c28 —i— C9
e —b —
h 4 R2s
o. — WA - -
2 T o)
rl '_“,’ o C35 cay 51V0|CE AMP
+
g § - +8&@ Tb MC3403 .,.:czsL
4 . ™ 38 c39 SN
ol
19 || musttamp  3L3]
o > A 17
u . > MC3403
~ F : «%
a [ ] 3
= 2 N
<
'+ o
X
Q.
o
-
o o
o
x
——

56 Sound Board Assembly Drawing




ADDRESS

—— ce4 p —V— 2| g —+— Cc*1 DECODER

:J LS74 > Lso8 |
8MHZ F
i} ]SYSTEM CL'.-OCKJ —i— css
“AA—-  R2I _ :

22
r
v
W
o

N

— 2 > LS4 LS32
3\, psT POWER MIS;Y_:—‘C.G 5

L ™" ON RESET

El! MmN,

‘ 0 l-)l
Lo > LSI139 3

]

] ]

1;93 2 HC74 :) LSO4

ow — [~ VS
——b— €90
Qs 2 LS”’% vOrcEROM—2—14

| x3 VvOIC

| & | —— <% CIRCUIT D D 27512/27010

| it c77

|

1 5MSM5205 > LS273 —d— C9I 5
VOICE-ROM—4

VVIVE T3V

h ) 27512 /27010

2 LS32 6

il C92

DATA BUS TRANSCEIVER -SOUND—ROM

S LS245 ) 27256
' 7
e
—AAA— 1
[EAFS ] —i— C93

i CPU — RAM

| L

. 68809E D) TMM2016

— 520-5002-03

C94 MADE IN USA

LS374
SOEU‘ND‘SttECT‘IDATA LATCH 9




d sy N
+5V
Rsov V
A AN
CNSX20 i1 a *™* 7 " s
o 7 15
Dgun I = | [HAT Al 29 ([ Jos Nt
» o TR i e O \af’
By 154 TSc i il 2 $
—_ L XT3 SE [ 3/ 19 114 23 EE'_I Nd— 8]
e [ 17 e__2 ] > 7]
3 3| LS374]3 7 94 24 S 7
& = +5Y /; \6__‘
L2178 19_0/ 16 §4 285 N2
- \4 54 3| 7F e T Ng_27
L | _4 -82 ;_§/ c—3 ,.E
- 9 3 5 7 9 y
8 13 2 DS 68BO9E [i2 2 6 27286 6 4
i 34 7 5 3
3| LS74l6 4] == 0 24 3
oy - L v 2
| 2094 10lap cs pofll 0
- 22
oy R/t —2RE08
| o7fés S it
) © 21NMi S 4 LE
3 — 4
c x 3.3, 1RQ £ = IE :‘—1
X RSET 29 4] LS245 Z
| ¢z 35/ 30 7 1/
ol 34, ool 2 8_0/
<8 6lLs32 S
— xlo
2E
1%
E// 45
” -
0 0
|
; [+ 4
%
| :
L (f ig,
NO 13 2 2
‘ E N L
| / 17 61|
: _2_5—\3 - 8] 48 p {
1E Nl
. N\ 4] 5p73 |5
Ls32 N7 7
: — NS . 7_s A 9 |
§ 19 N3 2 ot 1] [
Ls39 6E N4 3lg 3F |15
« — B =0 6
1 LSI39216L 7]
0 o NIS_ s 3
F 0 6E [10
1
} al s QBSDD 3
‘ g B,H-g- I
5 13
s [0 12
o 13)2E D1
1=~ in
; P 10 |o LS32 5
| G T 4 :
2 12 {
M\ 1 si4 8 :
Is)RZl :
S4TK i
- R22 |ce&4T |
10K_3 oV ‘
i af 2¢ ]2 3/
‘ +svD> PSTSI8 [\S 2/
8 MHZ N LN
H v \J 9 0/




1 7 1 8 1 9 t 10 1 I 1 12 1 13
Summ—— +L L KEY +C -C
+8V
b Y +5v CNIX7 s [4]
+ Y A
43 A4 s o ] 227‘%.
] [ 0.154
10
AD DO .z TA2 Eryc CZ?O.ISH
:1—1'/ 3.2 i I'_‘“'
A % a/ -7 €28 0.151 |
l 6F S 3 1 i
f 20 6 —]
L o221 +av[>—
12 1 27512 4
9/ 3 s//\ls
o 1 2%i +l2v =7.3A I B
1 8|2 crzd /330N '
x + 10,
Las L My Zz — Nz 412%% 11 2] 3], ca72z0u 16V |sl\§ mozzu v
1414 ~ 1ol 16V I — ]
o 2 < 16v /28 = 180
¢ Al 4 180 C35 LILE
veg| A5 V) 3 a — W cosgag + It 47K :__l__- .=
[+ 4 |
T < R27 22)4 16V cl
e 3. [e I o L £ 10K 1ev _.[_ ia]. .14
cs I
R26 3R3 -
” +5v —w——Jn 80P :»zo{.éﬂ sv
— 180 c
$R25 13l |2
§ 10K I
. RI3S  IRI4
wlia 20K$  $20K
RI6 |0K clé ci8
SO - +50v4.7u% szgélv —
cz3,
3\\:5 7C 104 16V RI ‘ 2[@’ o TR CN3 X6
= AVA- +
Liehss  comf a2 3,9K 3138 N7 W —CT R OUT
h 7l_vm3omz| 270 [e AGIR —(CZDORIN
, 4 > 7 2 I D
NO <Z | BuUFF 12 5 _ZB 0.1d —(C 3 D R SHIEWD
3 N £1s0 0 S 4 Lout
] CR— . lrs __RB27K CED LN
g%z_r_ L ca 356k | o1p . 6 DL SHIELD|
300p L L3300p 10 LC22 s AL e
s 8 w IRKZ 9'\5 rg CIO CN2X 2
s w03 |41 J:Rszg"acz%l —+ 1038 s ——-CT D stevout
ov 3% -2K g,
A Y‘.; 7700 3/4Vpp K-lem 4 R4 = 3403 pritn b2 SLEUSHLD £
9 Veeé 16 5| 38 A
2102 XT 4 N 777 SLEU OUTPUT
4D [TV5 Tl geliT X3 |seaz L 2 a7y sov 5% NOT USED
LS157 " ’4 50D U
MsMs205 | €76 c77 RIS NS-2K
st 3 fo2oF] 220¢ o 18— —
) 12 +5vD>-i5ivo0 v#
i ] ol p 1™ yils
; 1 ouT I: +5V Sla 58
oY _Y-C_K‘ €34 0.14 c30 c29 13 X 12
4 I I 43 F
: ) AVt N8
L cra |3 134 68K | 68K caz] _9|ee>—¢ veet” -5v Tcsa 1000u 25v
] i €33 4082 oy
3 I‘ﬁGOP 39°pI 403 - = c9 ‘P—-H—“E
cy. = + Io-lu 56 0.1
i { * p—
m od = u
3 +§é +5v . SF-TI0~ BOE
Y,
_____/ o ce2 c59
L2 *—] |—-g
! 1004 REG |
—R2n SF-TI0-30 G
g- 3|6V ’_-E 3 7905 O.4M
’—sl 0.1 +—{IN ouT
101y ceo] Jcse cs3 GND
L3
SF-TI0-30 cél 0.1y o.M toou[+ !
; —e 28v 6V, NC. KEY -
o.1u
CN4 X6 [z] +l2v
Y™ SOUND BOARD "
Sound Board Logic Diagram 57




IYl +5V
s +5U
4-17K a2
RiE U1l [0
3 us u3 2 vz |u Do
D e Sfax < i oo
D1
co4 |, Co4 C04 ) S FEarYes
== 12 8 neay
opF 0 Q +5V D3 =
R 280  D4-5-RU4)
ps 2 D(s)
i P o CEEIL NS
+5U 10K ——BUSAKs D7
+5V +SV 18 30 12
18l Te  pol30_Ac0) AC0) a0
23 31 ¢y a1y 1., U
J R89 B, fisE AlR2) FYCTI P
11 >ﬁ us BUSRGs  RA2IS Az
L 15K 25Ro0 2020 P EEIYES) acx) ® 1.y
. 1744 4.7K 100 cixe PAELIYET Aaca> 8 1o
Ji 4 S>M e STATUS 174 YR PRIESIEYE acs) ? lae
post 15 ?38 ps_; =143 BL6) 8 tae
5
” Q10 < 1 o 132 _8(2) ac7) s
J1 po>m_ RESET 3 (L4 11 oy Q13 ‘f go i P EC] 8(A) 2.0
a2 0 Ao l32_Ace) atgy el o
407 PP ELATET CIEVBEE]
IDREGS 2lrae A1l a0 AC11) 854,
MREQ® MREQe  AL2po-BCIR) aC12) 4 o,
uz RESETe Mie Zimte A3 38013 L3 ) 281 ays
3 " 26 Arq=—A014) 850—="1a14
RESETe A15|—=>—AL135) BS1———ais
Co4 18 nire Bsz2—2 {nte
C J13 >=_BUSY rest o 1
LR
TEST GND  LRe .
U111 14 29
2 [, b aLsy 14
+5U« o q L +5U+—33g y
HC74 u
+5U s o +SU nrReqe———— 135
bk opf m
ar
R3Z T
100K toAT +5U
1
N U1 T g
1 Y
L 146 He3vs
J1 1952 11 e DCO17) a0y 1044,
e 1SS NI Doy
a1 11> 3 po o2 DLO) EYETREE
g1 18" 4 1p1  gl-SDC1) | AC3) i
J1 >R Zipa qol-8.R(2) 604 s
71 14> 8 oz o3l-2 DCA) AR as
31 5™ 13104 a2 nC 8LOD 2 Tas
T seom 14]0e o5l 45 nesy -A2) e
17> 121n6  celL6 L6 AC11) ac8)  2ee
i 1eom 1810, |19 D(7) £L9) o
AC10) 2
B 6264 23]
R10 | SR? <Ri1 { gRA 3 a1l
100K imm S100k] S100K "R 6116 A12) Atz
RO S | R6 RS SRre8
100K3 {100K3 | 100KS S100K v NE
T aczy 23
U3 Uz a2y 3 g
IOREQe 2 L L
+5U C04 HC00 F———-—qG
POHER 5 M o— 2 |
+5V g2 1 —
_ J@a nga
B0uF 1uF/S0V m
REPEAT-12
GND J2 23 13,
DC0)- 5o
RESET» o
key J2 32— KEY-SLOT =
HCS
CR Ac3) tles
+12V J2 43 ﬁ +12v A(4) 2lgy
1N4004 ca) SEC
c +]C1
+HY
A +60U J2 55}—HY +60U T“F’:‘S" L.
1N4004 caz \
=108V J2 6 4——--108V -108V == .01 |
1KV
120V J2 7}——— -120U J ! |
czaz
HUGND J2 83— 1 0uF
il ca28
25V —
HUGND J2 93—t . .01
1KY
= ~120V o
.._]...
-120U l_“__
fung
3 7 6 | 5

58 Dot Matrix Display




7)
A ————————————————
+i2v
-
R22
13 Deo) Y10 3 #-8K
) D(O)Y 6
B 14 1C0 S
o hg—R DY Sl gy 2 10, PDO
® s oc4y  4lies ’
= 118 §) D(6) 3 407
P ECHIT YO 1C3 HC1S3
] +12v
s DCS) 14 1
ol ENGYY'S) ACOI——51A0  1STA = -
w12t De2y ACL) AL 251"8% gR21
DC1) 10 = $3.0K :
oso TR s "
0 +5U D(S) 12|50, v 2 13&12 PO}
vee/ne R D(7y 13|55 %t
e
el "
24
s RDe
EoT) :‘
PO
COCLK
CLATCH
RORTA’
ROMCLK " DISPLAY
-1 0BY-————— 105V
-120Y-———————{-120V
+12-———+12v :
+6 0 Ul +6,0U BN
RDe GND
HRe l DISPLAY/DRIVERS SHEET 2 —
1 11 peny
' [+
[ FCH YR ) B
e o2
= TS T
S ECHNYPR
G P2 DCS)
s 8 . Do
w2 Do
+12V +12yv (
4264/
ﬁ 6116 R19 R20
| < 3.9K $3.9K B
. 5 8 | COCLK
407
4 U3
: :‘i’cs 5 6 S [USG CLATCH
3 |Vt
J :§°7__—L, Co4 2407
110 P IDAT
4 U2
6
HCO00 BSo
s
E 34 5 U2
4 ot a
. ails 10 HCO00 BS1
'-R. [
:é59°2‘7 12,22 )
, 03 15| HEOO Pt Bs2
1 Q4 STATUS
e BLNK
s ltt T RDATA’ -
otz ROUCLK Q
TEST

- ELECTRICAL PRODUCTS
RONICS DIVISION

2257 DOT MATRIX DRIVER

r . —;;—34 0120-4152 I

THEET 1 of 2 | REV. 2

4 3 2 1




o1
Q
Q
o
H
gP3
o
o
Q
o
H
o186, 64
DISPLAY. » GLF
2 p2 PR P
Pz £2 £ 55 22
LA :
A :
2 P2 |p
£2 4314
R e |
U1i3
22K 16x22K Vi
Py 32 R 2 1 x 16x22K . 18x22K
s Ve ST e memx nao W o e s
s V 3 = v P1 36 Pl Ro>E Apize A4 g Q15 = AAZ
2 > MELIS Z 1 Q19 Q14 = —AAARLAE, AMCPL 38 P >ha OCE 4 v
it B2 5 1 a0 13 [ e oyl L VTR 1 e I ST
P1 24508 IV T pevy 012 (31 A AR146 e p s NI eao N33 VW
gt M 5 30 1 42 PL 23 o21 Q12— Y
pusfioze  an il wweias ne o py 44 P12y >me iz 20onn gy WARIZ
P1 20 AAARLLS 623 010 (32 AAnRLS4 me by 46 P e Riz4 39 >
Pi 18>0 LS loas  qo (38 R143 neopy 48 i~ i: L pizs 38| s g e
PL 16> FYVY-ITE L ey ca 132 AAnRLAZ L P1 150% iz 37| oad bt ‘"A'ms
P16 A 1 E I It WA 025 o8 it
>as pUZ 21026 Q7 ABLAL ne Cpy 2 Pl 13 onu A 36 .
e A = 5 s WBIZ3 =1 g26 QW Lo—AARLE
AL Q27 Q6 VW\ALSL "9 py 54 [ L] anpsza_3S) £
P1 1o pue 3] oog P T AT ) 1 31>7 v 31927 €6 =S ——aRLY
o A i3 = VWAL P1 56 PL S AMARLEL 028 0S5 Lo —paR1D:
TS pun 141 oo 4 ANARLIA re by sg P17 Shs anBiza_33 4 :
PL 6 St B 121 050 o3 [32 i e =Py 60 PL S Shu g1y 32 o0 pali :',',':'mg,g'
P14 >o AR ig Q31 o2 ;3 AMALAL ntopy g2 PL3 o AnBLSR 31 ggg g: ECTIWY I
PL2 >hs wast Zlgze gy W ntcpy 64 P11 S VYV TR ] e a1 P2 e
= 28
2 CE 156 Sotox o (22
A oI Lefde & \ ) 22001 Le 28
P2 F2 HUS408 DOF— P2 1 oo 8
bl I-OGPEFIM » L el mssog T
;é VoD mg;:?; [\ VoD GND VpP
P2 P2 Pz P2 a5 |23 (a4
COCLK
[ £RO
S-pos
D_CLRTCH
ROHCLK”
[ RDATA’
+12V
oy 460V +1z2v
- 108y +12U—9 — 460V ] [ reov
~-120U
Lo— a2 ca2s o4 cegl | _lces
A TIUF/100U [~ | Terssew
50U
3.0K =
174U =
BLNK




1 64
P2
13
o
o
g
Pad
o
§ D
per| 3
o
163
'~ BLASS UIEW
R PYE B —
LYy S e FE XXX )
A b e U T 5 P4 |Ps | Palpa
35 |35 143 | 45 P4l ps P4 | e
3 KA RS MK AARAR AN
BRI R A uLs
x22K 16x100K 16x100K
mBI2Z4 Py 33 VRIS : 016 17 41 AMABLIS |
WABZZ DM PL 35 p——AAARLEZ o1s ot AAARLE2 .
VARIZE necpy 37 A0 4 losa o193 APABLES .
MABLES nopy 39 —AMALL 21z czofi2 A B1E4 .
o necpy 41 i S a2 a1 |32 AMRLES . C
ANRIZE o Py 43 2121 71y ezl ANBALS .
VWARLEL D Py 45 b ann RIS S lote cazf® ANNEISZ. :
VABLEL f¥opy 47 —AAARLEE S oo 02432 AAnBLER .
WARLZ nupy 49 g2 10108 czs |32 o —
VWARLEZ nu oy 5y L AR EEY fos az6 138 ANARIZE. .
WhRLSE ne Py 53 t—AAnALI2 Zioe 02 |32 ANNBAZL .
ARL0E. nt o py S5 b AAARIZE 21as P YEL] ANARIZR ‘
AABASE no o py 5y AANALSZ 4104 020133 AARLZY :
BRI nu by 59 h—AAnRLSE ] azo (32 ANNRIZS :
VAR LM PY 6L F—AANRLSS Slaz a3y 2L AMNRRZS .
WY re Py 63 _AAARIRY 2101 az2 |30 AAALZE .
24 23 L
— e [t | ol —_ o | e | e THOLK DE ta [ e | e -
LA ~ LA A e | RALSLE —
A P3| 3 |F3 | P wszea DO %rgéqu ~-p4;§
GND_UDD 13 14
e Lo ]
éé éz B 2 ry A A AN A 25 |a6 P R
P4 B4 P4 P4
-108V R99 R100
3.9K3 $3.9€ _y0py
R91
1 2 2/
VN > R105
1 1K N 3.9K B
174U 2N5401 (3 B 174U
2 2 ceg ;
Y R104 = .1uF —-120V
33K R '
5 172u 3 T
R10
oy 2
680 OHM
+5V
‘[ E§R101 1744 2n3904|1
270 OHM _
3 1741 120V
-108V
R103
R94 3.9K
§270 OHM 174U
174U
1744 2N5401 |3
Q4 |3
R95 RO6 2 Q
680 PP
o 1™ agesily ~1200- CHIZZY ELECTRICAL PRODUCTS
' ZLECTRONICS DIVISION
DR™= £AST DOT MATRIX DISPLAY
Dl::-11~9 0120-4152 l
| SHEET 2 or 2 | REV. 2

1

Dot Matrix Display 59




T T ST el Ommos
1sva V.Lvape
!
X = X R X == X R “JleerTie eCTie
Pe—4d . St @ eeCTle erCTe
€4 o o1d cd
Pt d [Jr=| o[ O™ o eerTe o Te
¥
P& P4 | o | o (! eeClle e[ T®
T3 ® Zia 7a .
m&_“_ o| |oo B[ JeeCDie oCTI® &
® 9 €10 =S ®c
e o I e eeCTle oCTl® $:
o / $1d 9d “ b
NE_“_n oo ‘O[ ooLle oLT® 3
¢ O02 oJe  eTI0ZT oC eeClle o [T® ¢
7 20 ° % 91 8a ez
K o220 %__“_n @No oL ® . _1-8dd &4
omrm o o oTiZa e o o o
re® ¢ 9in ® 1 €l
o_zuno a o e Qm_“_“ 0) 1 ﬂ @ N& ®
® ® ® .
RNy et e ey | Smescessert man6l :

60 PPB Board Servicing Diagrams




v <]

v
A

5 ] e
00-1208—025 "™ | | 1 ——

]
bl
| —fdd o B | e vy pumdaiy
-~

S300iI0  1OYSNE 3 910-1a

"a3HO3dS
ISIMNIHIO SSTINA ‘SAVAVIONOM
Ni 3V S3MTIVA BOLVNO TV




I¥ M
®

Theory of Operation
for the Solid State Flippers

1 - The solid state flipper board is a dual flipper solenoid driver circuit. Each
& , solenoid driver circuit contains a one shot timer, a 50V driver, and an 8V driver.

Looking at one circuit, Schmidt NAND gates U1A, U1B, and U1D make up the one
shot timer. The timer length is controlled by R10, R33 and C2. The output of the
timer is gated at U1C with the buffered switch input from Q6. The output of U1C
controls the 50V driver circuilt consisting of Q4, Q1, Q2, Q3, and D1. As long as
b the flipper button is activated, Q6 will keep the 8V driver circuit, SR1, on.

The 50V provides the actuation power to the flipper solenoid while the 8V provides
N | the holding power.

E TY-FFASI 2006 ‘|>
BL ;GRYJE:\N‘ SOLID STATE FLIPPER CN2] GRY-YEL LEFT FLIP.COIL
LEPFTS E:Lll\?éi% o (g 5E5F\ID%'P' ENABLE LEFT FLIP. POWERH% GKE?EYZ -YEL _EFT FLIP.COIL
853 8N5&g BZ‘Z, SNB . 4[BLU-YEL  RiGHT FLIP.COI
CPU CN10-2 WHIMIO 5 | oip/ SETURN 7 RIGHT FLIP. POWER[S%'—%('Y—EL—RIGHT FLP.COI
i CPU CNg-2 SRI-REDA |SWDRIVE 2 8VAC|6GRY_____PS CN1-11
CPU CN10-1 REy3 (SWRETURN 8 (BVAC i PS CNI-10
*  RIGHT FUPSW, —BLUMIOT |naT LR, ENABLE 50VDG| 9 [BLK-WHT_ ppg j7-5




solid State Flippers
PCB Wiring Diagram

Connector CN 1

Pin # Goes To Wire Color It Is
1 Rgt. Flipper Sw. BLU-VIO RGT. FLIP ENABLE
2 KEY
3 CPU CN10-1 WHT-GRY SW. RET 8
4 CPU CNB8-2 GRN~RED SW. DRV 2
5 CPU CN10-2 WHT-VIO SW. RET 7
6 CPU CN5-7 BLK GND
7 CPU CN5-9 BLK GND
8 PS CN6-10 GRY-WHT +5VDC
l 9 Lft. Flipper Sw. BLU-GRY LFT. FLIP ENABLE

Connector CN 2

| Pin # Goes To Wire Color it Is
1 1 Lft. Flip Coil GRY~-YEL LFT. FLIP POWER
2 wunn nanen "o e CRIRIN RN N nwen et IR RN N}
a 3 KEY
2 Rgt. Flip Coil BLU-YEL RGT. FLIP POWER
5 war e " wwnn LINIR KRR N} LR RIR} wwnn LR R NI}
6 PS CN1-11 GRY 9 VAC
7 PS CN1-10 GRY~GRN 9 VAC
8 PPB J7-1 BLK-WHT 50 VDC
9 PPB J7-5 BLK-WHT 50 VvDC
‘l__f

SOLID STATE RS.-BD.
CN2-4,5BLU-YEL
o

ER
COIL

23-900

CPU BD CNIS-|
ORN-VIO

SOLD STATE PS. BD.
CN2-1,2 GRY-YEL

R
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G F E C
+5
5
B o3
FLIPPER
g CN1-9
SWITCH "B ) .
+5v DC( CN1-8 )
GROUND(  CN1-7 *—
GROUND( CN1-6
oo
SWITCH
RETURN "B~( CN1=5 )
4
SWITCH DRIVE( CNt-4 ) —
SWITCH ‘ 2}?2%:;,(
RETURN *a*( CN1-3
SWITCH "A"
3
% 2
k!
Q3
TIP36C
NOTE: ZS“
~ALL RESISTOR VALUES ARE J':]m Q2
IN OHMS, 1/4W, 5%, UNLESS 1 MPSA42 TIP32C
"OTHERWISE SPECIFIED. = \
-ALL CAPACITOR VALUES ARE |
IN MICROFARADS, UNLESS |
OTHERWISE SPECIFIED. |
1 RS ‘
10K
|
-
i
G F E
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REVISIONS

REV DESCRIPTION DATE APPROVED

C |R10 AND R26 VALUES CHANGED. 11-30-89

CH0_AND C1 DELETED
RESISTOR VALUES CHANGED 3-13-90
E 06 & Q2 CHANGED

REMOVE C4,C9,R12,R13,R28
AND R29.
CONNECT PIN 5 AND 8 OF

6-18-90 5

4 U1 AND U2
R36
N.C. 2.9M
VAVAV.
+;9,
) U2¢
01 8
R23 MYLAR
iK
NV —§—+5 = R2S
f 15K
-
% a2 s
T VV _—I IN3904
3 ~
| g8 3 5k
mpSas2 .
R10 R18
390K 2K} B
D8
¥ 1N4004
.c. R32
\ 100 5
— ¢
-
] ) e
0.1 8
IMYLAR ’
SR2 F1 CN2-3  JKEY
1 528008 3A
L D IAI
¢ IN5402
« o
; D5 2
IN5402
Kt o CN2-6 ) 8.0VAC
D10 F2
R16 558008 IN5402 A —( oN2-7  )8.OVAC
100
D1 ' 5402 CN2-8 ) +50.0VDC
{4004 s
D3 _
M4004 {_Onz-9)+500vDC

L DEDATA EAST |

23504
! MWE  SOLID STATE FLIPPER BOARD
—A\ ¥ DHG T PART o 520-5033-00 Nl
I' AN w 1| woa TY-FFASI2006 |
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PASTIZ RagsP Ast v

ALL, INC.
K, iL. 60160

PART NO.

500-532700

‘| Paer Neo .

DeEscRIPTION (QTY

545-5233-00

PLASTIC RAMP

500-5335-00

MICRO SWIT, ABS Y

237-5809 -00

Coxle sMS 12

slal~|elals|w|s|~] 4
3

$35-5740 -00 | RAMP PLATE
5¥5- 5962-00 | vAMP colN PLNTE 2
249 -5009 -00 | /e »Ssp RweY [[s]
535-5972 ~00 | "AMP PLTE 2
S500~5HB1T7-00 | RAMP GNTRANCE S| |}
Z32-5201.-00 | %4 -2+ V@ wck.. 2
10 |240~%004.~00 | #L- NUT 2
H B30-5420-22 | BUTYRATE - 22 \
12 | 830-5420-|2 | BUTYRATE - 12 \
i3 254 -S000-02 | SPALER /4 k-3
14 |[231-%002-00 | *x 7@ sMs 2
S |535-5995-0| | REINFORCE, PLT. |
16 | 536-5995-00 | REINFORCE . PLY, t
17 26 S0I5-00 | PR. SEN. TAPE 2.
18 | 535-5442-00 | RAMP siDE PLAJE
19
z0
21
22
23 [036-5199-00| RAMP SWT CABLE I
24 | O11~%003-00 | SOCKET i
25 | 165-%5000-44 [ BUL® \
2o | O36-5172-0O| | CABE ASSY |
27 249 -500\ -0 RWET )
28 | 820-5055-00| DECAL ToP
29 | 820-508B-00| DECAL - SVAL- |
30 | B20-50%6-00| DECAL- RiaMY R !
31 B20 -5069-00| TAMP TECALS (4)
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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 sole liability shall be, at its option, to repair or replace products which are returned to Seller during the
warranty periods specified, provided:

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

This warranty does not apply to any parts damaged during shipment and/or due to improper handling, or due to
improper installation or usage, or alteration. In 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
connection 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 PURPOSE.

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.






