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Warnings & Notices

WARNING:

1. FOR SAFETY AND RELIABILITY, WILLIAMS does not
recommend or authorize any substitute parts or
modifications of WILLIAMS equipment.

2. USE OF NON-WILLIAMS PARTS and modifications of
game circuitry may adversely affect game play,
or may cause injuries.

3. SUBSTITUTE PARTS, MODIFICATIONS AND GAME
“CONVERSIONS” may void FCC type-acceptance.

4. SINCE THIS GAME IS PROTECTED by Federal copy-
right, trademark and patent laws, so-called game
“conversions” may be illegal under Federal law.

5. THIS “CONVERSION” PRINCIPLE ALSO APPLIES to
unauthorized facsimiles of WILLIAMS equipment,
logos, designs, publications, assemblies and
games (or game features not deemed to be in the
public domain), whether manufactured with
WILLIAMS components or not.

_ RF INTERFERENCE NOTICE:

CABLE HARNESS PLACEMENTS AND GROUND STRAP
ROUTING on this game have been designed to keep
RF radiation and conduction within levels accepted
by FCC regulations.

TO MAINTAIN THESE LEVELS, reposition harnesses anc
reconnect ground straps to their original placements
if they should be disconnected during maintenance.

installation

With legs attached to cabinet, proceed as follows:
1. Unlock and remove backglass from backbox.

2. Remove shipping insert and shipping blocks from
insert door.

3. Unlatch and open insert door.

4. Unlatch speaker panel, disconnect speaker
cable, and remove speaker panel. Close and
latch insert door.

5. Reach into the cabinet pedestal hole and pull up
the line cord. Insert the line cord into the notch in
thecabinet pedestal. DO NOT PLUG IN AT THIS TIME.

6. Position backbox face-down on top of cabinet
with neck opening facing rear of cabinet.

7. Pull five cable connectors from backbox.

8. Reach into pedestal hole of cabinet, pull up
ground strap braid wire, and push it info backbox.

9.Remove ties securing cabinet and playfield
cables and pull these cables up through pedestal
hole.

10. Interconnect cabinet and playfield cables with
those of backbox. All are shape, size and color-
coded:

General [lumination Connector: 6-Pin WHITE
Switch Connector: 15-Pin WHITE

Lamp Connector: 24-Pin WHITE

Solenoid Connector: 36-Pin BLACK

Cabinet Connector: 36-Pin WHITE

11. Push Remote Volume Control Cable (GRAY), ter-
minated in a 4-Pin connector, and Transformer Sec-
ondary Harness, terminated in four connectors: 2-
Pin WHITE, 6-Pin BLUE, 9-Pin WHITE, and 12-Pin WHITE
into backbox.

12. Lift up backbox and position on cabinet pedestal,
engaging brackets for support.

13. Secure backbox to cabinet using two bolts
and related washers. ‘

14. Connect ground braid, and WHITE-RED wire under
wing nut and washer at bottom of backbox.

15. Guide Remote Volume Control Harness through
harness clips on back of backbox and connect 4
Pin connector to Sound Board 10J4.

16. Connect Transformer Secondary cable

connectors:

6-Pin BLUE (7 wires) to 6-Pin WHITE (7 wires)
12-Pin WHITE to Power Supply 3J1

2-Pin WHITE to Power Supply 3J9

9-Pin WHITE to Sound Board 10J1

Inspection

A. Check all connectors in backbox for loose wire
termination. Reseat any loose wires by pushing in
on terminal.

B. Push on all connectors attached to Master Display,
CPU, Driver, and Sound Boards, and check termina-
tions on capacitor and bridge rectifiers at lower
right of backbox.

C. Gently press on all socketed IC packages on CPU
and Sound Boards.

D. Check that two fuses on Sound Board and seven
fuses on Power Supply Board are secure.

E. Push on connector attached to Slave Display
Boards.




F. Check that line fuse in bottom of cabinet is secure.

G. Check transformer input connector in bottom of
cabinet for loose wire termination. Reseat any
loose wires by pushing in on termination.

H. Check cabinet to coin door connector for loose
wire termination. Reseat any loose wires by push-
ing in on termination.

-Power Turn-On and Game
Setup

This machine MUST BE PLUGGED INTO A PROPERLY
GROUNDED OUTLET to PREVENT SHOCK HAZARD and to
ensure PROPER GAME OPERATION. DO NOT use a “che-
ater” plug to defeat the ground pin on line cord, and
DO NOT cut off ground pin. Line voltage MUST agree
with that specified on the back of cabinet or serious
damage to machine could occur. For low-line appli-

cations (105 or 210V ac), refer to the power wiring

diagram.

A. With the coin door closed, plug game in and turn it
ON. Game should come on in Game Over mode as
indicated by Player 1 score reading zero, Game
Over lights lit, and High Score to Date alternating
with player scores.

B. If game comes on in the Diagnostic Mode (Credits
display showing 04, Ball in Play Display showing
00, and Player 1 display showing game identifica-
tion) turn game OFF and ON again.

1. If game now comes on in Game Over mode,
bookkeeping and game evaluation totals
have been reset to zero.

2. If game still comes on in Diagnostic Mode,
open coin door and turn game OFF and ON
twice. This is an indication of batteries being
removed with power OFF or coming loose
during shipment. This has also resulted in fea-
tures reverting to factory settings. Any
changes from factory settings must be re-
entered using procedures provided in Instruc-
tion booklet.

C. It game still comes on in Diagnostic Mode, CPU
board or memory-protect circuit may have failed.

D. Place three balls on playfield next to outhole.

E. Perform diagnostic tests and make any desired
changes to features as described in Instruction
booklet.

Location of Controls

ON-OFF SWITCH—On bottom of cabinet in the area of
the right front leg as you face the game.

VOLUME CONTROL—Accessible through coin door on
left cabinet wall.

DIAGNOSTIC SWITCHES—Advance, AUTO-UP/
MANUAL-DOWN, and high score reset switches are
located on back of coin door. Refer to diagnostic and
adjustment procedures for operation.

MEMORY PROTECT SWITCH—Must be open to clear
bookkeeping and make game adjustments. Located
on inside of coin door frame and automatically opens
when coin door opens.

CPU DIAGNOSTIC SWITCH—Operates board self test
explained in diagnostic procedures. Located on left
edge of CPU board.

SOUND BOARD DIAGNOSTIC SWITCH—On top edge of
sound board and used to initiate sound board self test.
Refer to diagnostic procedures.

SOUND SPEECH MIXER CONTROL—Used in games with
speech to balance level of synthesised sound and
speech. Located on speech module.
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Game Operation

Game Over Mode—Turn game ON; player 1 score
shows 00; all player scores alternate the high score to
date, Game Over lamp lights. All playfield lamps
cycle in attract mode.

Credit Posting—Insert coins; sound produced, number
of credits displayed. If maximum credits* exceeded
by coin or high score to date, credits posted correctly
and coin lockout de-energizes until remaining credits
are below maximum. No credits may be won and
coins are rejected while the coin lockout is de-
energized.

Game Start—Push credit button; start-up tune played,
ball served, credit display reduced by one player 1
up flashes until first scoring switch is made, ball in
play shows 4. Pushing credit button before ball 2 is
displayed allows additional players.

Bonus—Bonus Is advanced (from 4,000 to 99,000) once
by making A-B-C-D lanes, and for F-I-R-E-P-O-W-E-R
targets when not lit, and three times for flipper return
lanes when lit. Completing orbit shot scores 5,000 and
three advances, or 10,000 and ten advances when lit
for bonus holdover. Lighting A-B-C-D advances bonus
multipliers (2x, 3x and 5x), and scores 25,000 points
with 5x lit. Operating right flipper (Lane Change fea-
ture) alternates lit lanes.

Orbit Shot—Entering spinner lane and exiting orbit out
gate completes orbit shot. Lighting F-I-R, E-P-O, or W-E-
R lights individual jet bumpers for 4,000 points and
Orbit Shot* arrow for ten seconds to award bonus
holdover. Completing Orbit with bonus holdover
arrow lit awards bonus memory for next ball. If bonus
holdover has been awarded, Orbit scores 25,000
points. .

F-1-R-E-P-O-W-E-R—Completing F-I-R-E-P-O-W-E-R:

e Lights one flipper return lane and spinner the first
time

o Lights other flipper return lane the second time
e Lights Ramp Shot for Exira Ball the third time

o Lights FIREPOWER and one drain Special the fourth
time

o Awards FIREPOWER special the fifth time
o Scores 50,000 points the sixth and succeeding times
Drain Specials will alternate by hitting kickers.

Ramp Shot—Completing Ramp Shot scores 5,000 or lit
value (mystery or extra ball). Making right flipper
return lane when lit lights ramp shot for Mystery value®
(20,000 t099,000) for seven seconds.

Multi-Ball—Making eject hole* scores 5,000 or lit
value, and advances lit value, locks ball, and another
ball is put into play. Hitting release target® scores

10

25,000 or lit value, advances lit value, and initiates
two ball Multi-Ball. All scoring during Multi-Ball dou-
bies except for the eject hole which scores 5000 and
ejects ball.

End of Game—If bonus holdover is lit at end of last baill
the bonus and multipliers will score. Then same
amount of bonus will score without multipliers to
award bonus holdover. Match Digits® appear in ball
in play display, credit* awarded for match. Exceed-
ing High Score to Date awards three* credits. Match,
High Score to Date, and Game Over sound made as
appropriate.

Bookkeeping and
Game Evaluation

(Functions 01-17)

1. Set AUTO-UP/MANUAL-DOWN switch to AUTO-UP
and depress ADVANCE pushbutton. Test 04 is indi-
cated in the credits dispiay, Function 00 in Match
display, and Game Identification in Player 1 dis-

play.

2. Operate the ADVANCE pushbutton to display Func-
tions 01 thru 04 on the Match display (See Table 1)
and record the corresponding totals (number of
coins and total paid credits) from the Player 1
display. (To review a total that has been advanced
past, set switch to MANUAL-DOWN and operate the
ADVANCE pushbutton).

3. Operate the ADVANCE pushbutton to display Func-
tions 05, 06, and 07 in the Match display and
record the corresponding free credit totals from
the Player 1 display.

4. Operate the ADVANCE pushbutton to display Func-
tion 08 in the Match display. Total credits is indi-
cated in the Player 1 display, total free credits in
the Player 2 display, and percentage of free
credits in the Player 4 display.

5. Operate the ADVANCE pushbutton to display Func-.

tion 09 thru 12 in the Match display and record the
corresponding totals from the Player 4 display.

*Indicates game program adjustable features.

Lane Change and Multi-Ball are trademarks of Wil-
liams Electronics, Inc.



6. Operate the ADVANCE pushbutton to display Func- RESETTING HIGH SCORE TO DATE
tions 13 thru 17 in the Match display and record

the corresponding totals from the Player 2 display. 1. Using game adjustment procedure, set Function 13
to the desired reset value.
7

. With switch set to MANUAL-DOWN operate ADV-
ANCE to display Function 50 in the Match Display. 2. Depress HIGH SCORE RESET pushbutton.
From Function 50 you can return to game over or

zero audit fotals and return to game over. Perform  FACTORY AUDIT TOTALS
tep 8.a. .b. desired.
step 8.a. or 8.b. as desired (Functions 42-49)

. 8. a. To return to game over, set the switch to AUTO-UP
' and depress ADVANCE.

b. To zero audit totals and return to game over set

switch to AUTO-UP, operate the credit button to

display 35 in the Player 1 display, and depress

The factory audit functions are not assigned.

ADVANCE.
o Table 1. Audit Totals
DESCRIPTION
FUNCTION PLAYER 1 PLAYER 2
00 Game ldentification (2521 1) —
- 01 Coins, Left chute —
(closest to coin door hinge) —
. 02 Coin, center chute —
03 Coin, right chute —
04 Total Paid Credits —
05 Special Credits —
06 Replay Score Credits —
07 Match Credits —
08 Total Credits Free Credits
09 Total Extra Balls —
10 Ball Time in Minutes —
1" Total Balls Played —
12 Current High Score to Date —
13 Backup High Score to Date High Score to Date
Credits Awarded
14 Extra Ball 1 Score Times exceeded
15 Extra Ball 2 Score Times exceeded
16 Extra Ball 3 Score Times exceeded
17 Extra Ball 4 Score Times exceeded

1



Game Adjustment Procedure

(Functions 13-41)

12

Coin door must be open to change settings.

DOWN. Value left in Player 1 display is the new
setting. For values see Table 2, and for pricing
Table 3.

4. Repeat steps 2 and 3 until all required adjustments
have been made.

5. Operate ADVANCE until Function 50 is indicated in

Set AUTO-UP/MANUAL-DOWN switch to AUTO-UP Match display. From Function 50 you can return fo
and depress the ADVANCE pushbutton. Test 04 is game over or restore factory settings. Perform step
indicated in the Credits display, Function 00 in 6 or 7 as desired
Match display, and game identification in Player 1 '
display. 6. To return to game over, depress ADVANCE with
. . . switch set to AUTO-UP.
To raise Function number in Match display, oper-
ate ADVANCE pushbutton with switch set to AUTO- 7. To restore factory settings and zero audit totals:
UP. To lower Function number, operate ADVANCE a. Operate Credit button with switch set to AUTO-UP
with switch set to MANUAL-DOWN. until 45 is indicated in Player 1 Display.
. . . o . . b. Depress ADVANCE. The game returns to Test 04,
With desired Function indicated in Match display, Function 00.
raise value in player 1 display by operating credit c. Set switch to MANUAL-DOWN and depress AD-
button with switch set to AUTO-UP; lower value by VANCE to indicate Function 50
operating credit button with switch set to MANUAL- d. Set switch to AUTO-UP and deﬁress ADVANCE.
Table 2. Game Adjustments
*FACTORY
FUNCTION DESCRIPTION NOTES SETTING
13 Backup High Score to Date (HSTD Credits Awarded) 1 2,500,000
14 Replay 1 Score (Times exceeded) 2 800,000
15 Replay 2 Score (Times exceeded) 2 1,500,000
16 Replay 3 Score (Times exceeded) 2 0
17 Replay 4 Score (Times exceeded) 2 0
18 Maximum Credits 3 30
19 Standard and Custom Pricing Control 4 01/02
20 Left Coin Slot Multiplier 4 09/09
21 Center Coin Slot Multiplier 4 04/45
22 Right Coin Slot Multiplier 4 01/18
23 Coin Units Required for Credit 4 02/05
24 Coin Units Bonus Point 4 04/45
25 Minimum Coin Units 4 00
26 Match: 00 = Match ON; 01 = Match OFF — 00
27 Special: 00 = Awards Credit; 01 = No Special,
02 = Awards Points — 00
28 Replay Scores: 00 = Awards Credit; 04 = Awards Extra Ball — 00
29 Maximum Plumb Bob Tilts — 00
30 Number of Balls (03 or 05) — 03
31 Eject and Release Values:
00 = 1st Lamp not Lit initially; 01 = 4st Lamp Lit initially —_ 01
32 Mysterytime: 00 = 5 seconds; 01 = 7 seconds —_ 01
33 Holdovertime: 00 = 7 seconds; 01 = 10 seconds 01
34 Extra ball memory: 00 = No memory; 01 = Memory 01
35 Background sound: 00 = Background ON;
01 = Background OFF 00
36-39 Not Used 00
40 High Score Credits 1 03
41 Maximum Extra Balls at one time (00 = No Extra Bali) — 07
NOTES:

*Second Factory Setting value is with jumper W25 on CPU Board connected.

[
1.

b N

] Description in brackets shown in Player 2 Display.

Function 13 may be set to any mulitiple of 100,000 points. Setting Function 40 zero with Function 13 set to any score but
zero permits the High Score to Date feature to operate but no credits are awarded.

replay score point.

Functions 14-17 (Replay Scores) may be set to any multiple of 100,000 points. Setting a function to zero disables the

Setting Maximum Credits (Function 18) to zero places the game in a free play mode.
With Function 19 set to 00, Functions 20-25 must be set manually. Refer to Table 2 for eight standard pricing schemes

(selected by values of 04-08 for Function 19) and custom pricing values. For Straight quarter play, set Function 19 to 00,
Function 23 to 01 and Function 24 to 00. All other pricing functions should remain at their factory settings.



Table 3. Standard and Custom Price Settings

COIN DOOR FUNCTION
MECHANISM CREDITS 19 20 24 22 23 24 25
Twin-Quarter 4/25¢, 3/50¢, 7/51 00 03 12 03 02 12 00
Quarter, Dollar, Quarter 1/25¢, 3/50¢, 7/$1 coin only 00 03 14 03 02 00 00
1/25¢, 7/$1 coin only 00 01 07 01 01 00 00
1/25¢, 3/50¢, 6/51 00 01 04 01 01 02 00
1/25¢, 6/51 coin only 00 01 06 01 01 00 00
1/25¢, 5/$1 00 01 04 01 01 04 00
2/50¢, 5/$4 00 01 04 01 01 04 02
4/25¢, 5/$1 coin only 00 01 05 01 01 00 00
4/25¢, 4/$1 01 01 04 01 01 00 00
2/50¢, 4/$1 00 04 04 01 01 00 02
*4/50¢, 2/75¢, 3/4 x 25¢ 05 03 15 03 04 15 00
4/$1 or 5 x 25¢
4/50¢, 3/$1, 4/51.25 00 03 12 03 04 15 00
4/50¢, 3/$4, 7/$2 00 12 48 12 14 96 18
4/50¢, 3/$1, 6/$2 03 01 04 01 02 04 00
1/50¢ 00 01 04 01 02 00 00
1DM, 5DM, 2DM *4/14DM, 3/2DM, 10/5DM 02 09 45 18 05 45 00
2/1DM, 5/2DM, 14/5DM 00 13 65 26 05 65 00
20-Cent, 50-Cent 1/20¢, 3/50¢ 00 06 00 15 05 00 00
1 Franc, 10 Franc, 5 Franc +4/2F, 3/5F only, 8/10F only 04 01 16 06 02 00 00
25 Cent, *1/25¢, 4/16 06 01 00 04 01 00 00
1 Guilder, 1/25¢, 5/1G 00 01 00 04 01 04 00
Twin 100 Yen 2/100Y 00 02 00 02 01 00 00
1 Franc or 1/4F, 3/2F 00 04 01 01 01 02 00
Twin-1 Franc 1/4F 00 01 01 01 01 8]1) 00
5 Franc, *4/5F, 2/10F 07 01 00 02 01 00 00
10 Franc *4/10F 08 01 00 02 02 00 00
Twin-2 Franc 4/2F 03 01 04 01 01 00 00
10, 20 Franc *4/10F, 2/20F 07 01 00 02 01 00 00
Twin-1 Sucre 1/3S, 2/58 00 02 00 02 05 00 00

4ndicates standard price settings by adjusting only Function 19. For other price settings, set Function 19 to 00 and set

Functions 20 through 25 to the values indicated in the chart.

13
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ROM

Game ROM 0
Game ROM 1
Flipper ROM 2
Flipper ROM 2
Sound ROM 3

ROM SUMMARY

PART NO.

A-5343-10350
A-5343-10349
A-5343-09553
A-5341-09554
A-5343-04970

DESCRIPTION
ROM, 4Kx8, REV 1 (Blue)
ROM, 4Kx8, REV 1 (Blue)
ROM, 4Kx8, REV 1 (Blue)
ROM, 4Kx8, REV 1 (Biue)
ROM, 2Kx8 (White)

BOARD
CPU
CPU
CPU
CPU

Sound

Special Considerations When
Replacing Circuit Boards

CPU BOARD

1. Revision level 7 CPU Boards (batteries located on
lower left corner at board) of later boards must be
used.

2. Must be equipped with blue-labeled Flipper ROMs
and Game ROMs.

3. Jumpers W3, W10, W11, W14, W17, W19, W20, and
W22 must be connected. Jumpers W4, W9, W12,
W15, W16, W18, W21, and W23 must be removed.
With the exception of W25, (Factory Setting Jumper)
all other jumpers are not changed.

DRIVER BOARD

Must be equipped with zero-ohm resistors or wire jump-
ers (W9-W16) in place of switch matrix drive series
resistors R204-R211.

SOUND BOARD

Must be jumpered for ROM operation and be
equipped with Sound ROM 13. (Jumpers W2, W5, W7,
W9, W10, W12, and W45 connected; W3, W4, W6, WS,
W14, and W13 removed).

POWER SUPPLY BOARD

1. Model D 8345 board required (equipped with
relay).

2. Fuse F4 (10A SB) for flipper solenoids must be
installed.

DISPLAY BOARDS

Model C 8363 Master Display and 7-digit Slave Dis-
plays required.

LOCATION
IC26
IC14
IC20
IC17
IC12




Diagnostic Procedures

‘ DISPLAY DIGITS TEST , AUTC j
in the Credits display and the Match display
1. Set AUTO-UP/MANUAL-DOWN switch to MANUAL- should sequence from 00 thru 06. Different sounds
DOWN and depress ADVANCE. Displays should should be produced for 00, 04, 02, 03, and 04.
indicate all 0's.
2. To continuously pulse a single sound, set the toggle
2. Set the switch to AUTO-UP. Displays should se- switch to MANUAL-DOWN. Operate ADVANCE push-
. quence from all 0's thru all 9's. Comma segments button to sequence through sounds one at a time.
: should come on when odd digits are displayed. Set toggle switch to AUTO-UP to resume
sequencing.
: 3. To stop cycling, set switch to MANUAL-DOWN. q 9
. Operate ADVANCE pushbutton to step through the
tests one number at a time. Set switch to AUTO-UP to LAMP TEST
resume cycling. . .
From Sound Test depress ADVANCE with the switch set
to AUTO-UP. Test 01 should be indicated in the Credits
. display and all multiplexed lamps should flash.
COLUMN 1 2 3 4 5 6 7 8
YEL-BRN YEL-RED YEL-ORN YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
ROW 2J5-8 2J5-9 2J5-6 2J5-7 2J5-3 2J5-5 2J5-1 2J5-2
RED- Game 1,000 9,000 “F" “R" Lower Left 2x Release
1 BRN Over Bonus Bonus Jet Bumper 1;:3 ;t
2J7-1 1 9 17 25 33 41 49 57
RED- Match 2,000 10,000 o “A” Upper Right 3x Release
2 BLK Bonus Bonus Jet Bumper Target
150K
2J7-2 2 10 18 26 34 42 50 58
RED- Tilt 3,000 20,000 “R" 8" Upper Left 5x Release
3 ORN Bonus Bonus Jet Bumper Arrow
2J7-3 3 11 19 27 35 43 51 59
RED- High 4,000 40,000 “E" “c" Lower Right ﬁect Spinner
4 YEL Score Bonus Bonus Jet Bumper ole
10K
2J7-4 4 12 20 28 36 44 52 60
RED- Shoot 5,000 60,000 “pr “D" Left Flipper Eject Not
5 GRN Again Bonus Bonus Return Lane ole Used
20K
2J7-5 5 13 21 29 37 45 53 61
RED- Shoot 6,000 80,000 “o" Left Right Flipper Eject Not
6 BLU Again Bonus Bonus Drain Return Lane Hole Used
Special 50K
2J7-6 6 14 22 30 38 46 54 62
RED- Double 7,000 Bonus Holdover W Right Mystery Eject Hole Not
7 VIO Score Bonus Drain Lock Arrow Used
Special
2J7-9 7 15 23 31 39 47 55 63
. RED- Bonus 8,000 Fire € Ball Extra Release Not
8 GRY Holdover Bonus sl’:;(vjeél Pllgy Ball Tg;J et Used
2J7-8 8 16 32 40 48 56 64

SOUND TEST

1. From Display Digits Test depress ADVANCE with the
switch set to AUTO-UP. Test 00 should be indicated

Figure 1. Lamp Matrix




Function

Game Over

;\A"?'Ch Backbox
High Score Lamps
Shoot Again

Shoot Again

Double Score

Bonus Holdover

41,000 Bonus ,
2,000 Bonus

3,000 Bonus

4,000 Bonus

5,000 Bonus

6,000 Bonus

7,000 Bonus

8,000 Bonus

9,000 Bonus

10,000 Bonus

20,000 Bonus

40,000 Bonus

60,000 Bonus

80,000 Bonus

Bonus Holdover

Fire Power Special

IF'I

l'-

MRH

“g"

HPH

IIOI

“w”

HEI

“R"

MA.

CB”

“cr

IDI

Left Drain Special

Right Drain Special

Ball in Play

Lower Left Jet Bumper
Upper Right Jet Bumper
43 Upper Left Jet Bumper
44 Lower Right Jet Bumper
45 Left Flipper Return Lane
46 Right Flipper Return Lane

@@@@6@6@6%@@
5 _

@

2\<>

r_J

47 Mystery
48 Extra Ball
49 2x
Figure 2. Lamp Locations 50 3x .
51 5x

52 Eject Hole 10K

53 Eject Hole 20K

54 Eject Hole 50K ’
55 Eject Hole Lock Arrow

56 Release Target 50K

57 Release Target 100K

58 Release Target 150K

59 Release Arrow

60 Spinner
61 Not Used .
62 Not Used

63 Not Used
64 Not Used



SOLENOID TEST

1. From Lamp Test depress ADVANCE with the switch
set to AUTO-UP. Test 02 should be indicated in the
Credits display. The Match display sequences
from 01 thru 25. Corresponding solenoids 01 thru
24 are pulsed. Flipper relationship is de-energized
with subtest 25.

2. To continuously pulse a single solenoid set switch
to MANUAL-DOWN. Operate ADVANCE pushbutton
to sequence through the solenoids one at a time.
Set switch to AUTO-UP to resume sequencing.

No. Function
1 Outhole
2 Ball Ramp Thrower
3 Eject Hole
4 Orbit Complete Flash Lamps
5 Not Used
6 Not Used
7 Not Used
8 Not Used
9 Not Used
10 Not Used
1 Generall lllumination Relay
12 Not Used
13 Not Used
14 Not Used
15
16
17
18
19
20
21
22

Bell

Coin Lockout

Left Kicker

Right Kicker

Lower Left Jet Bumper
Upper Right Jet Bumper
Upper Left Jet Bumper
Lower Right Jet Bumper

2

—
Y.
\\\

Figure 5. Solenoid Locations
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Table 4. Solenoid Connection

®

SOL. WIRE DRIVER | SOLENOID
NO. | FUNCTION COLOR CONNECTIONS TRANS. | PART NO.
01 | Outhole GRY-BRN 2P11-4, 8P3-1 Q15 $G1-23-850-DC
02 | Ball Ramp Thrower GRY-RED 2P11-5, 8P3-2 Q17 SA3-23-850-DC
03 | Eject Hole GRY-ORN | 2P14-7, 8P3-3 Q119 $G1-23-850-DC
04 | Orbit Complete Flash Lamps GRY-YEL 2P41-8, 8P3-4 Q21 Type 83
05 | Not Used GRY-GRN | 2P11-9, 8P3-5 Q23
06 | Not Used GRY-BLU 2P11-3, 8P3-6 Q25
07 | Not Used GRY-VIO 2P41-2, 8P3-7 Q27
08 | Not Used GRY-BLK 2P11-4, 8P3-8 Q29
09 | Not Used BRN-BLK 2P9-9, 8P3-9 Q3
10 | Not Used BRN-RED | 2P9-7, 8P3-10 Q33
11 | General lllumination Relay BRN-ORN | 2P9-1, 3P71 Q35 5580-09555
12 Not Used BRN-YEL 2P9-2, 8P3-12 Q37
13 Not Used BRN-GRN | 2P9-3, 8P3-13 Q39
44 | Not Used BRN-BLU 2P9-4, 8P3-14 Q41
15 |Bell BRN-VIO 2P9-5, 7P1-17 Q43 SM-29-1000-DC
16 | Coin Lockout BRN-GRY | 2P9-6, 7P1-18, 7P2-4 Q45 904218-696
*M7 | Left Kicker BLU-BRN 2P12-7, 8P3-17 Q2 $G1-23-850-DC
*48 | Right Kicker BLU-RED 2P12-4, 8P3-18 Q4 $G1-23-850-DC
*19 | Lower Left Jet Bumper BLU-ORN 2P42-4, 8P3-19 Q6 §G1-23-850-DC
*20 | Upper Right Jet Bumper BLU-YEL 2P12-6, 8P3-20 Q8 $G1-23-850-DC
*21 | Upper Left Jet Bumper BLU-GRN 2P12-8, 8P3-12 Q10 §G1-23-850-DC
*22 | Lower Right Jet Bumper BLU-BLK 2P42-9, 8P3-22 Q12 $G1-23-850-DC
Right Flipper BLU-VIO 2P12-1, 7P1-7 — SFL-19-400/
30-750-DC
Left Flipper | BLU-GRY 2P12-2, 7P1-9 — SFL-19-400/
30-750-DC

*NOTES: ’

1. Special switch connections for solenoids 17 through 21 are as follows:
17—ORN-BRN—2P13-5, 8P3-24
18—ORN-RED—2P13-3, 8P3-25
19—ORN-BLK—2P13-2, 8P3-26 _~~~_qRED (B+)
20—ORN-YEL—2P13-4, 8P3-27
21—ORN-GRY—2P13-8, 8P3-28 —p—

2. Flipper button connections are as follows: _—
Right—ORN-VIO—2P12-1, 7P4-7 o o BLK (GND)
Left—ORN-GRY—2P12-2, 7P1-9

3. Sol. 16 is Coin-Co part number —'wv-—+-|(——

4. Typical wiring for solenoids and special switches follows:

WITCH TEST

From Solenoid Test depress ADVANCE with the
switch set to AUTO-UP. Test 03 should be indicated
in the Credits display and any stuck switches in the
Master display. As stuck switch(es) is displayed a
sound is produced. The display continuously
cycles through the stuck switches and as they are
opened, the number is removed from the se-
quence. When all switches are open, the Match
display is blank and the sounds stop.

If all switches in a row are displayed, first. verify
that all are open and then check for a short to
ground on the row wire.

3. Operate switches; a sound is produced and switch
number is momentarily indicated in the ball in
play display. If two switches in a row are indicated
with one switch closed, check for a short between
the column wires; for multiple indication check
column wire for short to ground. If two switches in o
column are indicated with one switch closed,
check for short between row wires

4. If proper indications are obtained in Test 03 but

nect lamp connectors 2P5 and 2P7. Recheck
game play. Perform CPU Self-Test if proble
remains. If problem is cleared, check for short be-
tween lamp matrix and jet bumper mounting
brackets.

matrix problem is suspected in game play, disco’



Figure 4. Switch Locations

Function

Plumb Tilt

Ball Roll Tilt

Credit Button

Right Coin

Center Coin

Left Coin

Slam Tilt

High Score Reset
Outhole

Right Ball Ramp
Left Ball Ramp

Ball Shooter Trough
Lane Change
Ramp in Roll Under
Ramp out Roll Under
Center Left Standup
Standup

Spinner

Orbit in Roll Under

Upper Left Standup
-Netlsod

Upper Right Standup
Eject Hole

Release Target

"F" Target

"I” Target

“‘R" Target

“E” Target

“P” Target

“O" Target

“W" Target

“E" Target

“‘R" Target

“A” Rollover

“B” Rollover

“C” Rollover

“D"” Rollover

Left Outlane

Right Outlane

Orbit Out Gate.
Lower Left Jet Bumper

Upper Right Jet Bumper

Upper Left Jet Bumper

Lower Right Jet Bumper
Left Flipper Return Lane
Right Flipper Return Lane

Left Kicker

‘Right Kicker

Playfield Tilt
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used

NOTE: Second vol‘ue scored when lit

(Score)

(100)
(100)
(100/1000)
(50)

(50)

(5000/Lit Value)

(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(10,000)
(10,000)

(100/1000)
(100/1000)
(100/1000)
(100/1000)
(1000)
(1000)
(10)

(10)
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COLUMN 1 2 3 ) 4 5 6 7 8
GRN-BRN GRN-RED GRN-ORN GRN-YEL GRN-BLK GRN-BLU GRN-VIO GRN-GRY
ROW 2J2-9 2J2-8 2J2-7 2J2-6 2J2-5 2J2-3 2J2-2 2J2-1
- Plumb Outhole Standu “F" “‘R” Lower Left Playfield Not
1 w:; ‘lr‘-'l? ! 100 P Target Target Jet Bumper ¥ilt Used
BJ3 1000 1000 100/1000
2J3-9 9 17 25 33 41 49 57
WHT- Ball Roll Right Spinner “r “A” Upper Right Not Not
2 RED Tilt Ball Ramp 108/1000 Target Rollover Jet Bumper Used Used
1000 1000 100/1000
2J3-8 10 18 26 34 42 50 58
WHT- Credit Left Orbit in “R" “B” Upper Left Not Not
3 ORN Button Ball Ramp Roll Under Target Rollover Jet Bumper Used Used
203 1000 1000 100/1000
-7 1 19 27 35 43 51 59
WHT- Right Ball Upper “E” “«C" Lower Right Not Not
4 YEL Cgin Shooter Lpgft Target Rollover Jet Bumper Used Used
203-6 Trough Standup 1000 1000 100/1000
12 S0 20 28 36 44 52 60
WHT- Center Lane Not “pr “D" Left Flipper Not Not
5 GRN Coin Change Used 'I;aorgg! F!?gg\éer RB":HB Oane Used Used
2J3-5 13 21 29 37 45 53 61
WHT- Left Ramp in Upper Right 0" Left Right Flipper Not Not
6 BLU Coin Roll U’:)der %‘:asngu;g) 'I;%r gt ?gtéa(;\oe Ftegniig}J éane Used Used
2J3-4 6 14 22 30 ‘ 38 46 54 62
WHT- Slam Ramp out Eject Hole W Right Left Not Not
7 VIO Tilt Roll Under 5000/Lit Value 1;%' 81 ?g 0a(_JnOe Kig:l(;er Used Used
2J3-3 7 15 23 31 ' 39 47 55 63
WHT High Score Center Release “E" Orbit Right Not Not
8 GRY eset Left Target Target Out Kicker Used Used
Standup 1000 1000 Gate 10
2J3-1 8 100 16 24 32 40 48 56 64

Figure 3. Switch Matrix

CPU BOARD SELF-TEST

Depress the DIAGNOSTIC pushbutton on the left side of
the CPU Board. The following indications are provided.
With 0 indication the game returns to the game over
mode.

0 - Test Passed

1 - IC13 RAM Faulty

2 - IC16 RAM Faulty

3 - IC17 ROM 2 Faulty

4 - IC17 ROM 2 Faulty

5 - 1C20 ROM 1 Faulty

6 - IC14 Game ROM 1 Faulity

7 - 1IC26 Game ROM 0 Faulty

8 - IC19 CMOS RAM or Memory Protect Circuit Faulty
9 - Coin-door closed, Memory Protect Circuit Faulty, or
IC19 CMOS RAM Faulty.

Note that “0" remaining after power turn-on indicates
CPU Board lockup.

SOUND BOARD SELF-TEST

Depress DIAGNOSTIC pushbutton on the top of the
Sound Board. Several electronic sounds should be pro-
duced. This sequence of sounds is repeated until the
game is turned OFF and back ON.

22

INITIATING AUTO-CYCLE MODE

1.

Set AUTO-UP/MANUAL-DOWN switch to AUTO-UP and
depress ADVANCE pushbutton. Test 04 is indicated
in Credit display and Function 00 in Match Display.

Set switch to MANUAL-DOWN and depress AD-
VANCE to indicate Function 50 in the Match Display.

Set switch to AUTO-UP and operate Credit button to
indicate 15 in Player 1 Display.

Depress ADVANCE pushbutton to start Auto-Cycle
mode. Each cycle of this mode sequences thru the
Display Digits Test, Sound Test (00), Lcmp Test (04),
and Solenoid test (02).

To terminate the test and return to game over, turn
the game OFF and back ON.
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1 s
— alrrry D T TITD o111 [T 1Y
SWITCHES NOTES :
1. CONNECTIONS ARE INDICATED BY
CIRCLED NUMBERS AS FOLLOWS:
SOUNOARD o ® CPU BOARD
, ® DRIVER BOARD
® POWER SUPPLY BOARD
_ @ MASTER DISPLAY BOARD
® SLAVE DISPLAY BOARD
o ® BACKBOX
. ® CABINET
1L PLAYFIELD
— @ INSERT BOARD
® 00®
TELE ¢3fza338888¢y @ SOUND BOARD
;kﬂs m ]%ssss;;:’;; @ NOT ASSIGNED
T T v @ NOT ASSIGNED
$e, @ NOT ASSIGNED
@ NOT ASSIGNED
POWER ® FLIPPER POWER SUPPLY
SUPPLY 2. REFER TO POWER WIRING DIAGRAM
@ FOR CONNECTIONS TO 3PI.
| O - BILL OF MATERIAL
o v FLIPPER POWER SUPPLY
DV S s ITEM PART PART
t—ﬂ o L NO. NO. DESIGNATION DESCRIPTION
. A - “3vac 1 5768-09725-00 BARE P.C. BOARD
b PR @:@ nerY 2 5100-09690-00 BRI BRDG. REC. 35A 200V
{':L 3 5040-09794-00 Cl1 CAP. ELECTROLITIC 100 u
3 250V AXIAL
L 4 5043-09072-00 C3 CAP. CERAMIC 0.1 uf 500V
? * 5 5731-09651-00 F2 FUSE 5A S.B. 250V
6 5732-09178-00 FUSE HOLDER
L 7 5791-09453-00 15J1 & 15J2 9 PIN HEADER
ii 8 5791-09038-00 15J3 6 PIN HEADER
@ ~
b~ ) =
— c - g om| ¢ O f[ax wo j+ o -0 e
:ssz.EI::JETR ” ® T @ 5:;5, 5 :’__—_ NC m%:% 2 (N%%:E#‘ 2
IRARARANA
é% ;?, & U—:,J . . ,
® 2 Backbox Wiring Dia,
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DEPRESSED o o DECODER
MEMORY o | MSEC TIMER
TP3 PROTECT -
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€33
ov. : | -
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s ) L -
_ +5Y ECO /om Rl — s
. ADDRESS DECODER
ov. @OF & MEMORY PROTECT | CMOS RAM
s © @E@ e O—= =
GAME ROM NO.O
TP6 BUS ¢2 N [(PHH 3] e RO 2RO. |
- +5V % 1c26
HHHII ic g IS
ov. 2
——I I<—|.|u- —R19 T~
— 1] Dlé(sho%ﬂc
™7 cCMOS !M ’
RAM B+ ——— o E plac [ﬂwka] ROM INO. 2
POWER ON 43V .28 « Tc22
POWEP OFF 3.9¢ —B>— o +5V booLs . | o
Ldl —
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1SEC.—] © © F GNDL .
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' 1c2| icle
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H? lPIAaY
0 0ojjo o o oo o o¥ollpULLUPS COMMA
—— OUTPUTS
[«C29>~ 182

ROBE OUTPUTS
4131211109876 54 32

@@@60@@@%@@

PB4<LBL
PB3-Ca>-
PB2C7D-
PBO<T 7D~
PBITI>-

"

INTERFACE

PIAY SOUND, COMMA
° 8 INTERRAGE

1

i ST8 E i
:I L PIA T DISPLAY OUTPUT é
h D®3 % Dé1D7
DATA BUS ADDRESS
TRANSCEIVER DRIVER
@ } DOB7 % Al ALS

MPU 8 CLOCK

TP8

0 F AD4 A5
L DO

ADDRESS DRIVERS

) O O O

¢
0|0 000 0000

O

BILL OF MATERIAL
TR _PART_NO " oesaiion [ . DESCRIPTION REge
| |3764-02465-x0 BARE RC, BOARD CPY T
2
3 5370-089289-00 1C3,1C4,1C8 T97 HEX TRISTAT FFER 3
4 5281 —09308-X0 1c9 74L5245 OCTAL BUFFER 1
|5 .5280-09010-00 Ic6 74154 4 TO 16 DECODER 1
(23 & 5280-09013-00 ic7 7404 HEX INVERTER !
; |2 5281~09235%-00 [ ~ Cu 74,510 TRIPPLE 3 INVERTER |
= a _5280-08973-0Q Ici2 7408 QUAD AND 1
O i 2 .8340-09409-X0 \CI3/ICI6  |2114-4% K X4 STATIC RAM 2
O i 10 5281-09246-0Q IC15 24 LS'H&QHMOALLNEREQQQEI';
A |1 3341509553-00 iC20 _|ROM 2K xgiowER i
A |12 539-09554-00 17 ROM_4KXB UPPER . '
JB 13 8430-08972-00 1C18,1C 36 MC6821 PIA L
1 1a 3340-09@17-00 IC19  'MC510|GMOSRAM. ]
| 1s 543109449-00 IC25 __ MC 14551 TIMER I
| 1g 5280+09073-00 _ ]ic24,132,1C33 7400/ QUAD 2 INPUT NAND .3
| 12 %310-09236-00 1c25 4020 CMOS 14 BIT CQUNI ER T
18 .5310-09237-00 IC10 4071 CMOs QUAD 2 INPYT NOR 1\
19 5281-09247-00 1ICS,I1C 31 Al 2
20 .5280-09407-X0 iIc34 7447RCD.TO 7 SEG LED DISP 1
2] 5621-09411-00 1c35 . MAN72A7SEGLEDDISR 1
_22 _S019-09238-00 1C28,1629 |13 DIPRES./PACK 47K QHM
3-Q0 1C37 B P \
‘ ’;: ,gas-osozs-oo 0$1,052 8 STDDIP SWITCHES 2
L 25 S507509018-00 ZR! INS296 ZENER DIODE 6.8Y |
i - Q0 ZR2 IN5990 ZENER DIODE 3.9V 1
9~00 |  opizpie  LiNAIABOIGDE 18
] < | Q3-Q9 I2N44QINPN TRANSISTOR 7
=02Q16-00 arQz 2NA 303 PNP TRARSISTOR 2
266-00 Die INS817 DIODE !
_31_|5520-09020-00 CRI CRYSTAL 3.38'MHZ 1
32 [5010-09358-00 R5R9,R20 |RESISTOR FC_IK QHM 5% L/aw 3
33 |5010-08983-00 R2,06-RBA21,R28 [RESISTOR FC 3.3KOMM 8% 1/aw s
34 qsoqo—oessroo [ ‘:.‘gg'fgfow ESISTOR FC 47K OuM 5% Vaw | 13
35 ./5010-09086-00 R22_ RESISTOR FC 6.8K OHM 5% - /aw |
36 _{5010- -00 R19,R30° RESISTORFC 100 OHM 8% I/aW [y
37 |5010-09187-00  [R36-R39.R46-R nesusma FC150 OHM 5% 1/4 W 2
38 |5010-09113-00 R23,R sk faw 2
39 |5010-09034-00 RLR3. es:sron FC 10K QHM S/ L/awW 2
| 40 |s010+09241-00 " Res.r32 RIORIT n_gsmon FC 22K OHM 8% 1/aw 4
41_|5010-08998-00 R27 RESISTORFC 2.2K0nm Sk’ /4% 1
a2 |5010-0203900 | miz  lresistomFcio owmw % aw | )
| 43 |5010-09442-00 RA3 RESISTOR-FC 330K OHM 5%’ Vw \
_44_[5010-08997-00 R24R3 ___ IRESISTOR FC2TKOMM 5% I/AW 2
.45 |5010-09083-00 . | R44R4s RESISTORFCATO oMM 5% Vaw [ 2 ]
a6 [s043+08980-00 g;’z‘fé%:ggfc’s‘; CAPACITOR CERAMIC {OIMED SOV | 36
47 |5040-08386-00 c23 CAPACITOR ELECT, IOOMFD 10V |
|_ag 15033-08296-00 caa CAPACITQR CERAMIC_ JMED 5Jv| |
49 |5043-09169-00 C25 C26  |CAPACITOR CERAMIC 27PFD IKY
50 _]5041-09243-00 c27 CAPACITOR TANT. 10 MFD |QV. !
51 .1504)-09031-0Q . ] = C31  _ICAPACITOR TANT. IMFQ 23V i
52 1%Q43-09030-00 c8s CAPACITOR CERAMIC D47MFD SOV| t
5A3 5043-02065~00 .C:ef-é:é‘,g:::g:: CAPAC|TOR CERAMIC 470PFD SOV 43
54
.55 ISEE NOTE SWITCH MOMENTARY 2
56 21-00 AT TERY HQLDER #1721 1
57 |5791-09026-00 (*1] HEADER 09-64-1083 8PIN. s
58 [5791-09028-00 Y3, e HEADER Q3-6%-1041 4 PIN 2
59
60Q |5791-09027-00 192, 198= 197 ADER 09-g&~ 4
61 |579-09043-00 148 H -6% 112] 12 PIN 1
-.62 [5700-08985-00 40 PINIC SOCKET _ 1
63 15700-09004-00 24 PIN IC SOCKET 3
Lsa 5010-09534-00 W&lﬁlﬁ% 13
W25,W26,W29, wzz RESISTORFC O OHM  J/aw
65 [9824-09248-00 TPI-"I’P|0 - ITEST TERMINALS #1502~ 10
NOTE: USE EITHER 5641-09312-00, 5641-09024-00 OR 5641-0937-00
TOLERANCES ey, AgoEMELE ON
UNLESS OTHERWISE SPECIFIRD w.mm m
FRASTIONAL x1/04" SUBBIBIARY OF THE SOEBURS SORP.
DESMAL 3401 N. CALIFORNIA __CHI ILL. 60618 267-2240

AneuLAR

—— e
HOLE BIA. e +.000 —.000°

SCREW TH

CONCENTRICITION_T.1.0. m MATERIAL
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CPU Board Assembly Drawing
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oH, NOTES :
e s T. ALL RESISTORS, 1/4 WATT UNLESS NOTED OTHERWISE.

A
Al
o, B A3 2. ALL CAPACITORS, MFD. UNLESS NOTED OTHERWISE.
04 2114
s  Ram 4
os 0000 A6
o7 11}, ADORESS n: §
GND T30 8 g
il el alsl =
ki HENERELE 3
2 _FZ" FTARTT ::::::T €Y T
= | !
|3 Ve adg 49 GED
‘ ! Al —@ED 2
i Az o :
) a8 a4 13 W=D
RAM  AS QD 4
0000
18}, aOORESS —@ D s
18
(14 A —WED &
cx c28
GND. 1] . ey W —WrD 7
9 L] O = 7408 3 .01 12
8 = ] 0 _W(1c12 Jesiyy —@rD &
- o3 L 7aLs02 12{ ol sl [
E 7400 1= -EF-‘ 1c29
DISPLAY STROBE
2 RESISTOR = outeuts
% R/W ALL 47K
EERERED KEY
Al ! —@E=D
TED »
e ~@&ED ©
v —ED
=.0 D @
c22 vee TED
[, Cuos maM B+
Lo " ] 1css U —GED
22 7400
S vee  Ade §;F 7 6 —a&D ©
sz a 3 s —@ED .
p ICI9 prll® Eton § L IC35 L ::z:::;:—‘-_:‘- I /
oy I —d%o = 3 ! panTEA RN EER
AT oi00 I8 ) TS0 | 7a04 oy 48
\ DI o) L7l A7 'i': N |
03 1 pe
b g — s 2F 2 rcse B SO -
A o, TN — i o g aCle
C 12 P8 — ' Vee 2 ° s 5
= @ PAI (L3
i by I ALLiso 7 65| sl 82 1
/ADDRESS — Ry Lo 2 Iglz'a
53 RESISTORS
DATA_BUS. oo Ic18  PAT .? AL 4.7K
DATA BU
= 3%;:; pos R EECEE LA ) 3
% e @D a2
DORESS 3
7400 g s 12 —@ED 82
2—\e Cs: caife — @D
[\ [ S 2 vss_csoR @D e
« T4L802
p 7 = |2 —@ED
& 3 —@ED e
W e 5_ o J
N 7404 a3 CED
§ °§°. = | | | vma —QED of
N AR RIS ALL 470pF
\ = e rRW SRR EER
\ 3ol ol8|8|8 S
2N o™ c2 car.
\§ = -0t -0t RAS <
b = =14 o = 470
OoTes (o R44 T
VMA-AI3 760802 7 caeL iy — D mml% SWITCH
7408 = "0 GND,
a7 8 + J—
Ui 74802 - = WEMORY PROTECT
Z 380K B  WEWORY PROTEST ey
™3 oqe8is ? ™
518 —{J2-3) UNREG. +12VDC
INBBI?
CMOS RAM B+ CMOBRAM_ B+ N
KEY
2 fm (l)m 2]
— @D
R2¢ 222 Kinaras ad RIO . "“quli T Fovee
1 6.8v
ZENER Lczs Lo —@ED
| T Téu
P = L8V
-, ~WZZ) |GROUND
=0 =
A —@D
Tn,
ZR2 L'
3.9V
ZENER
MEMORY PROTECT

10K

CPU Board Logic Diagram
27



REVISION
LETTER

REVISION

REVISED AND REODRAWN

c R.GAY 11-28-77
ITEM NO. 28, PT. NO. WAS

D |5A-8999 & ADDED MOUNT-
ING NOTE FOR R149 THRU
RISE, R.GAY 4-11-78
DELETED ITEM NO. 36,

E |eT.no.sA- 3
£c.o. R.GAY 9-12-78
ADDED ITEM NO. 36 &

F | !TEM no.22, DELETED (8)
RESISTORS B QTY. WAS 32

E.C.0. 4624 R.GAY 10-4-78

%*-INDICATE
KEYING PI

INTERBOARD CONNECTOR

10

o0
Ple
2~
Zn°

_’ﬂ
ng
E e
Bl
m -
w4
2|
~Aa | ~
o
gla’
O,
==
Ao«
anz -
w
al ~
L0 e

— SOLENOID ORIVE
I—8
—24n
Il 23 4()5 6 7 an

SOLENOID GROUND
2J10

l1234561!91

¥ 00000O0O0OO

L]
x o

0

c2

- >-c4

R2

O 00 0% O00O0O0

SPECIAL
SOLENOIDS
SW. INPUTS

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 4 0_¢ 8 6
0000000000000 0000000000O000O00O!

o

14 13 12 11 |

0O 00O0OO¥OOO

2'1'4'|]'1']1'S
2352828 IR R EEERE R R ERE
Tecxex rrxxx Erraceeceeeax®
[:] El: Met :jt.gm o BUS uPS
[ 4 o) .
- jj -} o Yelizms
Q1 Q9 an lo -] Ic5 5 -3 Ic10
¢ ® c®clo] ° 1c7 x
[E-C-H] [E-C-B] [E.C-I] ol
= "[———j % SOLENOIDS % LAMP MATRI
| ez |sa0 |g a2
) Er* O Ice < - ﬁ - e -
x| Uy =
i [=
F 3 10-
T g =2 o[ ove N 25 <= D-2(
as Q3 a7 IS Nl oxz &
c®dc O de ® ew 1o .| 2Wx 59 oW
€-C.B E-C-B. £.C.B, O ~ad wo > Ok !;>
= M #53| 2z3 |8 5 82 | |we 32E
- — wndy S~ WEQ sn- — -"e
) - c2 Q46 R9S Q47
213 <®. L L
I FLIPPER 2 St B"C°E
2Y @ 3+ {1+

0O 00O OOO

9-18

249
[1 2345678l
©0000000

O

]

3
mqgo
[jo

g J‘N
s a—r 7 s
s3 LTT] —3
>—< A c RIO? pyp  RI109 @53
at Q1 at Q2 Q Eso E
crEB1 cri?ﬂ-la cr5§8-| ¢ E-C-B cE y 'csE _:]_ B°C'E
| I 4 - {3
1 a5 |ga7 |3 als |q021 |g oz S A@Qc“ RIT3 R"f R1IS_gss
© '(,:E BC'E
¢ Ields [242 [3(42 [ 4 &> s W2
e [ de | clode [l de | & >_<ngc56 ﬁ{
YTo(® : BCE
a3 Q3 Q2 Q2 © e L 1+ L1+
¢ :@a 1 EB 1¢ EB MO A®C RI2% riso R127 _ase
0 ) ) ) 2 o osa—{ I—|_|
10933 |g a1 |g @25 |7 @27 |g o2 Sler2®e 4 =
@57 R131 gag K133 qel
A C
Fidadl I y @53 RI37 R139
Q Q Q3 Q Q Q4 0o AP Cm
¢ EB ¢ ES ¢ El ¢ EB ° E@B ¢ EB * — Q
MP—]L]MMM 0 0O0CO¥O0O0OO0OO O 0¥0O0O0O0OO0OCO 0 O ¢

OLENOIDS 1-16 DRIVER

193765Q32||

9 87 6 5 4321 9 8

LOGIC POWER

LAMP ROWS DRIVE LAN

Ld " A

REDUCE TO EXACTLY i3.000"

T




515

BILL OF MATERIAL

ITEM PART REQ'D.
No. | PART NO. | pegiGNATION DESCRIPTION No.
1 [1e-2001-131 BARE P.C. BOARD ]
1 I! 9 8 7 6 5 4 3 2 1 N7402 QUADRUPLE z INPUT
2 5A-8948 1€8,1C9 2
50 0[O0 000000 SWITCH COLUMNS (Dmx; - N7408 HEX_ INVENTER BUFFER
we | 3 | sa-eo7a gz, 1o DANERS W/ 'crpvzsn“couzgron .
: 8, 119 HIGH VOLTAGE OUTPUTS
i N ICI THRY IC4, 1C6, | N7408 QUADRUPLE 2 INPUT j
° |-z o 24-8973 IC7, 1C13, 1C14 ' | POSITIVE AND GAT! 8
o |~ s | SA-sers 1¢18, 1C16 MC14049 mvsnrme WEX. BUFFER 2 s
o |»|D 6 | sa-ser2 165, 1610, 1611 WC8820 PERIPHERAL INTERFACE s
J‘
-« Q1,03,08,07,08, Qul
IXEREE cae > Awolo (% JI| * Ss oibaladie ez,
- 28 b o 85 o le 2 7 sA-8938 22,024, 026,28, | 2N4401 NPN TRANSISTOR 23
== = © w9 Q30, 032, 034, Q36,
Er e &€ T x —-"[R__}— o lo|x Q38, 040, 042, 044 .
| HEEE Ny IBREEE s e ny
R 54, 056,058, 060, | 2N6427 DARLINGTON
== I 231333323 IRREE P | SEERELE A -
<< c47 QISR 3 oz, 04, 06, g
, 4, Q6, @8, 010,
_ - - O— o |o|¢en 12,018, 17, 019, Q21,
& a 9 | sa-ssr7 | 028,027, 029,031, [ pow2d GAGLINITON NPN 22
= R84 033, 038, 037, 439,
2 5—8 R203}-op {7 Q41, 043, 048
R83 - 63, Q€5, Q67, 069,
- o —{R202]—p_ —%}— o 10 | sa-esre | 393383, 38T 069 [ 1ipaz PNP POWER TRANSISTOR 3
~
RIX c3e > —{Re0i}—¢p _{ﬁf}_ * E 3 1| sa-es7e | 350 837 355, A8} | 2ner2z new poweR TRANSISTOR | 8
2 o R200 I)_L_}— ° "Q 12 SA-6258 01 1N4001 DIODE 1
] 40 ~ E —{ﬂm—t -{'_‘_3_9_}— o |[r|& g 13 | sa-ssis D2 THRU D9 1N4148 DIODE 8
| l ] [879] [} o|lX 14 5A-9014 S1 THRU S8 2N5060 SCR 8
’ o‘-‘sl ZA IcH - ® R198k-m RTS8 02 C1 THRU Cl14, €24, | capaciToR, czumc 01 MFD
O_ RI97]— ey _{_}_. o |e -z 15 5A-8980 | THRU czs,c:o.cs'r 48020 %' 5 d 22
- €38, C47, C4
RT7 o |~ - L
- Tﬂ(‘.s‘l Ri98}—.. {R77}— o e gv 6 | sA-s995 Ci6 THRU C2s|CATACITOR, POLYESTER FILN, 7
IC12 g;'_ 17 | sa-908s C37THRU'CA,  |CAPACITOR, CERAMIC, 470 PFD. e
. _09 . A L& & o |o Ca9 THRU C56' |20% 50
© ;gg 5 i 8 § ('_; g 3 3 " 18 5A-8986 c18 CAPACITOR, ELECT,, 100 MFD. 10 V. 1
S n = s ' CAPACITOR, cenmc 1 MFD.
= o 9 | sA-8996 c36 280-20% '8 1
RI THRU R6, R27,
20 | sa-8991 R77 THRU R92,' [RESISTOR,FC, 47K OHM 10% YW | 62
- ~ - R157 THRU Ri98
- L . 21 | 5A-8983 R27 RESISTOR, FC, 3.3 K OHM 10% VoW T
I=4 o 5—-8 R96, m&moz R103,
R98 N .4 L -4 22 5A-8984 m‘m‘ :u'zz ::1246 :‘:‘z'sr RESISTOR, FC, 1K OHM 10% YW 2
LAMP COLUMN 8 BLANKIN I3, Ri33 Aise A3,
R196' THRU R20¥
— b R7, R10, R13, R16, R19
ECB E ~ (&) O R22, R29, R32, R3S, ,
< Q74 23 | 5A-8992 | R38) R41, R4, R47, [RESISTOR, FC, 560 OHM 10% YW | 22
R104 x RSO, RS3, RSE, RS9,
- Q7s ¢ o Q76 nsz. RES, RS, RTI,
RTS8 OX
ECB 00 na_ RU, R14, R17, R20,
- — R164 R23, R30, R33, R36,
N R39, R42, R4S, R4, |
Q E: R163 24 SA-8993 | gy’ Rs4. RS57, RE0, |RESISTOR FC, 68 OHM 10% W | 22
R110 Q7?7 i5E ::ﬁl RE6, RE9, RT2,
1
ECB c E R9, RI2, R15, R18, R21,
— . L 0 Q Q70 w R24, R25, R31, R34,
- = v E > 28 SA- 8997 :i} :gg- :gg- RSt |ResisTOR,FC, 2.7k OMM 10% Yow | 23
Q71 < c € Pt R61, R64, RE7, R70,
R116 £ce R153 b3 @ Q72 g R73, R76"
© 26 | 5A-8817 R26 RESISTOR, FC, 10 K OM 10% VW | 1
, FC, A
3 — Q Ri62 27 | 5A-8998 | Ri4l THRU R148 | RESISTOR,FC,2.2K OHM 10% %W | 6
Q73 RI61 F | 26 | 5A-e999-1 | Ri49 THRU R1S6 | RESISTOR, FC, 27 OHM 10% 2W | 8
R120 R122 EcB R184 o R95, RI00, RIOE, R112
RI23 ¢ e ] 29 | sa-s08a g0 Riso RIse’ | RESISTOR, FC,100 OHM 10% 3W s
b~ < b Q66 O 30 | 5a-908s |R93,R99,RI0S, RN, |pegicron FC, 16K OHM 10% Yy W 8
g 1 - — Q67 3 < IO o RIIT, R123, R129, RI3S
| '=e Ece R151 x ®c 068 a ] 54-9086 |94 11O RIOT 115 RESISTOR, FC, 6.8 K OHM 10% YW | 8
| , R125, R131,
RI29 R128 22 sa-9037 | R98,RI04,R110, RI1E, RESISTOR WIREWOUND, .4 OHM 8
4 rieog R122, R128, R134,R140|10% 3
j RELAY- 4 POLE - 5 AP CONTACTS
7] g iy isE Lo N ) I .
34 | sa-s06e 2P1 8 PIN RECEPTACLE s
R134 l_}— c E 35 SA- 9027 2J2 THRU 2413 | 9 PIN HEADER 12
F—B— Q63 b k3 Qs2 36 | SA-T334 WO THRU Wi6___| RESISTOR, FC, 0 OWM, I/4W g
r — L ccs R149 illE. ™
; R138 R14C e ase
; ass RT5G T rise
' —{__}- ris7
* R149 THRU R136 MUST BE MOUNTED — "

ABQVE SURFACE OF BOARD.

0O 000O0¥O0O0OO 0O 0000 O0H¥O0O

| o
: j s
7{ 6 5 4 3 21 9 87 6 5 4 3 21 9 8 7 6 5 4 3 21
——2J6 I 2u8 I 244 U O i
!P GROUND LAMP COLUMN LAMP B+
DRIVE BV WILLIAMS ELECTRONICS, INC.

SUBSIDIARY OF XCOR CORPORATION

3401 N. CALIFORNIA CHICAGO, ILL. 60618 CORNELIA 7-2240
- PART NAME

ORIVER BOARD ASSEMBLY

°Re Gy ls-ls-n]"" I"ZM;[I ]"" " D-7997

28 Driver Board Assembly Drawing



ADDRESS BUS 0 — 15

&) S 3 3 @ & - 3 ) ¥ 2 S A
U srisoY sri79'Y Srise Y Sr187'Y SRiss'Y SRise'Y SrigoY SrisI'Y SRige rigzY Srir2 Y Sriss RIS7 RIB3 RI66 RI94
a7k | 347k [ S47k | 347k 4.7 4.7k | $a7k | S47k] Sa.7K 4.7K 4.7K 47K 4K 47K | 347K 47K
A0 Al A2 A3 A4 AS a6 A7 A8 A9 AlO Al Al Al Al4 AlS =5 = L9%ca
NN N NN NN 200RESS BUS S NN NN N NN ANN N NN NN a00ress BusS ASNSNNNNANANNNNSNNNSNN N 0] i: CA:
IR
N Exd oy
TR
ftm'n 49 o
» $4.TK N 38)osi
CPEB) i [o]o) \Q g7y
:>§|;& /§> DO \‘ 33 Do
4. pi P40l N 32
= DI
QBT 3 o2 ) al
SRITS D2
$47 D2 / D: ﬂp;
CFro— D 29
gnm ;DS 28 ::
47K
- D3 [/106 27} e
ATA BUS oy 3 707 26|,
et o 3R % 28],
QPED y D4 % §AIO 24] .,
:ET;L % NJA B st
o EFRD—3— 2 N 221csc
INPUTS 7] RI7Q ] 2 o
-8 4.7K pe|® 3 —
<
fémss g u
@m—§ =214 (8
<
i O Nm
INTERRUPT REQUEST (ZPI22— : . b Ny IRQ [
e /7 N
FEET P 347K 4 \\ RESET
N
Lries % N
4K 1 N sus 02
BUS 02 (ZPLD)- 3 7’ N
‘»Rl“ / \Al T 3
VALID MEMORY 347K _vma Z. § 1c?
ADDRE! :
3ries 7B\ At
34.7K 7 R
READ/WRITE EFED—3 7 A
SRI8S % N
347K /] [\
SPECIAL TRIGGER 6 (ZPI-28- 7 N
g% 7 N
BLANKING (ZPEED—S 7 Q BLANKING
2
n
N
2
A
<Ly 7N
SWITCH Py % §
MATRIX _| NI
ORIVES 31pas TRGA 3: A
3dpaz TRaB| :s Y N
51pa3 RSO, 44—\
pas -R—Rs' T 9 § RESET
; PAS ESET :: Do/
PAG 00| 7
Yl
g o ol 27 N
PBO  682| 02 o )
U, PIATL 3}30 D3{> a
2882 3000  D4Z Be 2
13logz 3003 528 055 &
71 18 o Fd Dé|g a
15]eps orf28 o7 % 2
6] ef2s 7 JBuse2
7] 24 /] A2
P8 cs!
i8]ce, a-ss-é 23 7\
L 5 1 B2 csoj22 / Al3-VMA
= c A N rw
E) e izl / Y R/W
of 7B\
2 N
ZIIN g
7 N :
Z & *
2

U
TO/FROM SHEET



515

Rg'fa‘x TiP42

VOLT (LAMP) VCC
CAl vsspd = .
cA2 PBO :?
TRGA PBI
IRQB PB2 ::
RSO peal2
RS| PB4
RESET PS>
00 PB6| ':,
D\ ICIO P87
e g ot
D3 PA
ADD. L —— @58 LAMP STROBE
b4 2400 Pazf s !
os 2403 pa3fd LS2
6 paa S —GIED LAMP STROBE 2
Ld b Ls3
o7 PAS 17408 AT
E PAG g = Q72 = |Ris4 Q73 L—————@%® LAMP STROBE3
1 LS4
% v ::T 5 —@I5-D LAMP STROBE 4
s 311 L
) ceefs ST L LSS
R vee ﬂl_‘? LAMP STROBE 5
Lse
; -Z&-5) LAMP STROBE 6
— [ I LS7
572 ; LAMP STROBE 7
BLANKING ; LAMP STROBE 8
o 6.8K3
g 174w\
5 6
; Ic LAMP ROW |
1 7406
%
e
D2
; IPY+s 4
2 =
’
; LAMP ROW 2
576 ~ RIO7Z
[ 6.8K3
~
; ] 2
e LAMP ROW 3
; 7406
L1
- D4
o IN4138 3
/ =
¢’ TAMP ROW 4
'
—5 RII9S
sT4 6.8K3
L
o T EWROWS
< i LAMP ROW 5
; SRIZZSRI23 SRIIZ T408
- $68KS1EK 1000 T
1 cz0 SR120<
; .3@.:,2 oneaer na1a8 ¥ o.|I 2KT2IK
g s6 Q57 ) = - ‘040 R _
; 7406 {znsoso otere2 GIT-5) TAMP ROWE
L1 ! L
D7 RIZ6 JR12T RI37¢
o inaias X %2:% 3K 3K | piog 6.8K3
¢ = = - o4 Q6! =
; 212> Zneiz2 ———&) TAMP ROW T
; c3 SRI31 SRIZ9 SRIZO 7406
_E—-) $6.8I1.5K 2100
g =0 4 09 4 ces L SRIZBSRIZS
o maas ¥ 0 3K 31K |gia0
-] Urei2 = ”
s L 7eos = = Y1 I7e
L 7 7408 LAMP ROW 8
5T =
D8
% INa1a8 3
h LAMP GND
» ) RETURN
3

iEET 2

Driver Board Logic Diagram
(Sheet 1 of 2) 29



SOLENOID | DRIVE

SOLENOID 2 DRIVE

SOLENOID 3 DRIVE

SOLENOID 4 DRIVE

SOLENOID 5 DRIVE

SOLENOID 6 DRIVE

SOLENOID 7 DRIVE

SOLENOID 8 DRIVE

SOLENOID 9 DRIVE

SOLENOID 10 DRIVE

SOLENOID tl DRIVE

SOLENOID 12 DRIVE

SOLENOID I3 DRIVE

SOLENOID 14 DRIVE

SOLENOID I5 DRIVE

SOLENOID 16 DRIVE

LAMPS
SOLENOID - (ZJ0-D—4
GROUND

S! Qis

o |oopa '-huNl—_'

[
1]
12
i3
14
[}
17, 4
L :’“ii AENNA ’
2] ]
7
' Z
)
BLANKING /
y
z U
d ?‘L
OB
:

LAMP & SOLENOID GROUN

| c3e
<O IuF

@io-D—
S 48V AtV
CRD-

+5vB-| ZIED—4 +lcs

T75uF 7
(GIEH— 35V
> GND
@B-D—
@QE->—
GROUND |

&ED—
\CEEDﬁ-




515

e
b8
=

K GAME UP/GAME OVER % .

SWITCH SOLENOID | TRIGGER

SWITCH TRIGGERED SOLENOID | DRIVE

SWITCH TRIGGERED SOLENOID 2 DRIVE

TiPI22

19 Iy ]
‘——‘-;@L & 4%%%;—3’%? = irad
! > ——(ZJI3-3 SWITCH SOLENOID 2 TRIGGER
‘ 3937 (ZI13-2) SWITCH SOLENOID 3 TRIGGER

SWITCH TRIGGERED SOLENOID 3 DRIVE

TTITTXTTTTOSS

STS3D
TPt22

22

Ll x4

STS4D

SWITCH TRIGGERED SOLENOID 4 DRIVE

Q8
TiFI22

A AR AR AL RARLBLRLRRARS CRRRAY

——ZJ[33) SWITCH SOLENOID 4 TRIGGER

4
4
9
9
/ SS5T357X-8) SWITCH SOLENOID 5 TRIGGER
Ald) '
N ’
S ’ 5TS50
N ! SWITCH TRIGGERED SOLENOID 5 DRIVE
r
\\\ / Qo
TIPI22
\ !
\ .
1
\ M
o . STS6D
2 SWITCH TRIGGERED SOLENOID 6 DRIVE
ﬁ {STE Q2
[ TIPI22
8 / N
< " —
1 SS6T
' SWITCH SOLENOID 6 TRIGGER
L —_—
A
; g m ’ ’
12l W 9 [0 el H
S| 2 o Wil k| U I
x| « m i |+ 3§76
D D QOO OO TT

TO / FROM SHEET 1
FLIPPER
GROUND

RETURNS

Driver Board Logic Diagram
(Sheet 2 of 2)

3



L]

e N NN N

e

e

1

D N

*ON
a,bay

AOSZ ‘+E°S ‘v ‘Isnd
(.€) oMV 814 ‘IWIM QVI1
ANAOJKOD TVRMIHL
IVIGYY ‘A0S ‘QdK [y ‘¥OLIOVAYD
OMV 814 ‘¥IdwAl
10N X3H 0%-S
K3UDS "HOAW *H*¥ 91/ X 09-¢
dvim 311
ANIS IVAH
AOOT ‘dHWV St ‘¥¥141103¥ 39aIvd
(150d 1S31) 1-z0S1¢ ‘IVNIWN¥AL
1040 ‘dRv 01 ‘0aA %Z ‘AVIZY
YOLVIASNL VOIW
L3N00S
¥OLSTUVA
dWY 07 ‘asnd
a3asn LON
aasn LON
dWY & ‘asnd
“€°S ‘dWv Z/1- ‘asnd
¥3QT0H 3SNd
NId Z1 “YOLD3ANNOD
(H) NI1d Z ‘¥OLDIANNOD
(H) NId € “¥OLDINNOD
(H) NId Z1 “¥OLD3NNOD
NdN £BOYNZ ‘¥3IMOd ‘¥OLSISNVAL
(H) NId 9 “dOLOINNOD
(H) NId 6 “¥OLDANNOD
(H) NId ST “¥OLJANNOD
(H) KId 9 ‘¥OLDANNOD
ANIS 1VEH
dNd 7SO SdR ‘HOLSISNVML
dNd Z0Z SAS ‘¥OLSISNVYL
NdN Z0Q Sdi ‘¥OLSISNVAL
NdN 107 SQS ‘¥OLSISNVIL
VIAVYE ‘ASZ ‘04N 001 ‘¥OLIOVAVD
0S10 ‘ADOZ ‘GdW 1°0 “¥OLIOVAVD
0d €ZL10W ‘YOLVINOFY 3OVLICA
%S ‘A0OT ‘v9LyN1 ‘¥INFZ
%25 “A6"€ “066SNI ‘¥INIZ
100%N1 ‘3001Q
*2$1G ‘A0S ‘GAW 1°0 ‘¥OLIOVAVD
TVIGVE ¥0 VIXV ‘a001
“+12373 ‘GdW 00T ‘¥OLIDVAVD
AOS1*°104713°AdH 001 ‘¥OLIOVAVD
udd 0/% ‘YOLIOVAYD
TVIGVE ‘A0l
‘QdR 0EE D11AT0NLOATI" *avd
IVIXV ¥0 TVIAVE “ASZ
Q4N 000°1 JILAT0WLIATA'*dVD
IVIXY “AOT
‘Q4W 000°81 ‘DILAT0MLOATA‘ *aAVD
M Z/T ‘%S ‘MOEE ‘¥OlSISHY
n 7 ‘WHO 089 ‘MOLSISIY
M T ‘ZS “M6L ‘¥OLSISI
HS
‘2S ‘WHO Z1°0 ‘¥OLSIS3¥ ¥IAMOd
W1Id NOG¥VD ‘M %/1
2T ‘WHO 0£Z ‘¥01SISTY
A /T ‘2T “dLtT ‘¥01S1SIY
L7
‘%T *XL°T ‘¥OLSISIY
WI1Id NOS¥VD ‘M %/1
‘2T dS*T ‘HOLSISTY
K114 V13K ‘M %/1
‘21 ‘d66°y ‘¥OLSISIH
W14 TVIIH ‘A %/1
‘Z1 ‘MS1°T ‘MOLSISIY
quvod *D°d YV
NOI1J 140530

9a

SG

IVI¥ALVK 30 1118

.

sd ‘94

80
[4 .30V}

-3¢

134
14

vd
€4
zd

re
6re
Lre
wre
35}
zre
£€re ‘sre
9re
sre

viz ‘Tuz
€4z ‘182
wa‘ea‘za‘la
212
3]
€ ‘10
(3%
[t
62
010
9% ‘cd
[3 4]
‘1Y
28]

iy
6Y

o1y

NOILVND1SAd
14vd

CTEV60-1€LS

6226-0C
2T760-0%0S

L1110-50%%
£0-91010~-500%
1-025L4-VE
T%060-50LS
81760-0015
89260-%28S
$$560-08SS
BES60-1048
$Y¥%60~-00L¢
19060-£10¢
T9L8C-1€LS

T1L060-0€LS
8T160-1€LS
8L160-C7€LS
89060~1645
9€%60-16LS
SEV60-T16LS
£7060-16.S
STY60-TY91S
8€060-16LS
£2060-16LS
%£060-16LS
£9060-16LS
1€990-S0L$
$5060-7615
85060-7615
95060-%915
£5060-%91¢
12760-0%0S
€7960-€£%0S
72%760-090¢
09060-5L0S
65066-5L0S
86290-040$
99%60-0L0$
LE£560~-E£70S
0£060-0%0S
£5060-070$
$9060-€%0S

£2760-0%05
£6880-0%06
0Z%60-0%0S

61760-070$
69060-010S
19060-010$
9£$60-010$
6TY60-210S

80560-010%
15560-010$

$8060-010S
8Tv60-0105
LT%60-€10S
9T760-£10S
99%60-59LS

"ON
Lavd

1
91
s1

71
€1
[A

11
01

‘ON
Will

'98/8-91 JIIVINIHOS :S.OMA FJONIHI4IH v
‘SHOLSISNVHL 40 NOILISOd ANV
300I1a ‘SYOLIDVdVYD 40 ALIHVIOd ‘LINJHID AILVHOINI 40 MHVIN X3ANI IAHISE0 '€
L€ ANV 2A ‘3A01A ‘I Av13H LHISNI ANV
(MR M)
SH3IdWNr 3A0ON3IYH 3HNLVI4 JWVS HLIM JWNVO JHNLNd ANV LNOXIVIE HOd ¢
INIS LV3IH ANV HOLSISNVHL N33IML39 A311ddV 39 LSNIN ANNOJWOI MNIS 1V3H 'L
*S310N

Op Og Og 021 06 09 OF

3
o -
0w~
om
0w
ew
oe
o~
0w
Co
o-
o
om

are 3 ol o2 of \ | ot o os oz “,N
2re
O O WOTE MOTS ot
‘8's as dwv 2/1-2 ov
dHV L dWYL \ oc
Z3.08 335 os
a2 i oL
+ < oe
T I AZI- ONO A2+ os
; oot
) Sawv) o
IX dnY 8 oun
) 4 148 o2
@) O T vre
—Co— (v dsia) +
SWY b/t
—~GaD—- - I
>+
(e}e)
[—1S
! l
T
€2 12
(v 310N)
— B
. €S
S O O I T O - -
! <l a1l &s
_ Y ASH| 0s
— e —

/ ol A

i \
62 pAe] ay Vi



o

EH—
-
[exi

I

zo.wxw&r....». @CImm—
UNIN 1 A“”“nvloz
IVuINIS G
D—d
TH—
D

“93UNN 90AS! =D

*934NN 30A 21 GEBFD-
‘93NN J0AZI GHHUL

ANNOES QIONIW0S D

oge Mo
2195, 13 F

%z
0z
2y

(M)

210

oy

rdl

CE—

_z>% umn.,yﬁ

4700 £
[5]

. V22
(235 Y D
20A82 24
+@ GION3T0S
N—ETD
on —(EIED
annous a0 EED- N-—CTD
CEi . ve
A% I
J0ABI+ dNY £4
YILPNI m
et o —EAD
%oee 210 A
94 v T e N —CFD
[ am—E1 ]
CLD— — G
aED— —D
ANNOYD dWY
QHO——¢ — D
EHD— >t
100¥NI
+a
D
MzZ/1
GFO—oN oge oL amoor |
20As+ (TEHD—— 25 19°F,
wwoe oaA00l- BR)———— IVA 06 A¥dSIO
GEED—oN
GNNONO 31907 (TTID—
vwoL 2aA001 (-ER> v/l
Pt o D
100N \3
€a

Power Supply Assembly and Schematic Diagrams

32



ON-OFF
SWITCH

LINE
PLUG

UTILITY
OUTLET

GRN

LFI
LINE
FILTER

WHT-RED <

WHT-RED

LoAD

WHT-RED

WHT-RED

POWER WIRING
kall

[ AA

9 _WHT

90V.AC.
10 WHT

794 7P3 743
] YEL 1 T[] veL |
d—ne WHT-RED
dne WHT-RED |,
WHT-RED ,
d—ne WHT-RED ¢} BRN-WHT 5
6
7
—ne WHT- RED [ WHTCRED 8
HT-RED
€ w &
- L L
7P5 TS
EL YEL |
* 1[4 .
WHT-RED 4 3
2
2
<
3
WHT-RED < | WHT-BLK )
p
42
p.
3
WHT-BRN 53
€
<
<
€
3
< <
WHT-RED < In
) 7 L] whrsep 3
8

15 GRY
9.3V.AC.
18 GRY-WHT
9.3VAC
GRY-GRN
e en L
iy REC
BLU s ¢
13.5V.A.C.
6l
BLY P
A
13 RED 2 |¢
255V.AC.
- 6l
14_RED 3 e
| L
LY
\7_YEL
6.3VAC.
19 YEL
!
.
I15P4 1544 12
] EX3
NC.—< | ) | €6
Ne.— | 2 |Eq—
NC.—1< | 3 | €]
Ne. —< [ 4 | €
10 WHT-GRN s [
<[ 6 |
| 7 | €
G
<[ o ﬁ

FLIPPER POWER




10P)

515

N
9
5 | SOUND BOARD
SUPPLY 18.7 VAC. C.T.
I
3P| 391 Fi
(] s [€ 0.25A%8 +100V.D.C °C ZMBR it
N +100V.DC. e 4| > BRN <| 2
-100V.D.C. N <l 1
<|e - SUPPLIES |_—100V.D.C. 5| 3 [yoRn.wHTBLK [ 6 |-MASTER DISPLAY
= 5| ¢ e :
7a3e L ®
10 le -\ +5Vv.0.C. =
svoc. | oe
+12V.D.C. D.C.
12— L L -12V.D.C.
= 7ASB SUPPLIES| _\av.p.c.
" s 343 3P3
— M
LAMP P/O P/O N.Cc.—K | 6 |€+—N.C. NC—>| || >—NC. 3
IECTIAF::ER 6Jl 6P ne—| 7 [d—ne. ne—p| 2 | N 8
-C. . Ne—K| | [é—NC —P| 3| BLK |35 SPEC. SW. GND
N.C.—<| 5 |[&4—N.C F3 = NP RED 36 soL. e+ PLAYFIELD
+ 8ASB * :
BRI vio 7 8 |¢ +18V.DC.
+|sct RED 7P
Ta0.000uF F2 7[> REE < 3 SOL. B+ CABINET
Ac. ' om:l 2:54s8 SOLENOID | +28VDC RED sP!
> 2 ¢ ~ oy > 8 [HEE—9——< 24
N.C.—>| 4 [ >+—NC.
AC. N.c—K| 3 j€1-NC Ne—> | & |>—N.c.
eBrz 3p2 [;'2 3.;] 3P4 2pa fad
6 le— >| 5 |y{8LY <[ 1 key—<| 2
= >| 6 )-'—-—/BLU <| 2 MR
BLU <
Ac. 7 4 | =
3 le 4 J|sLu (| s | +1ev.oc. LAME
€ 1 >| 8 | >Tare Camres.  p—1<| 4 | erounp
NC—K| 2 [¢4-NC. T Mk 6 FDRIVER 1| ¢ [ORIVER
Ne—K] & [€4-Ne >|0]|> B'L': <|7 |soaro [ | 7| BOARD
NC.—1<] | [é1-NC > 1 t <| 8 |l —K| 8
uc.—ﬂ 5 |¢t-NC. 3] 12 | {BLK s A b
— > :t: xey—| 3
>| 2 (> N 7
5| 3 |S]eex
3ps  |3u9 5| o |5]EeK
<] 2 |€ = —
1 e 33 el
C] ﬁl T >| a >.GRY Jr 2p8 2prlo
: >| 10 | >8R s) K| 1
| > ° f TLeRver D <| 2
32 3:’7 | > 8 \(G;z: d 8 | BOARD 3 SOLENOID
DRIVER BOARD BRN-ORN [ | | |¢ " 7> <| o) <| 4 | GRouND
SOL. Il (Q35) « 3 >—EYN.C. —i13 K| 7 [[ORIVER
Ne—K |2 |ld— ¥ seciaL > : b B 2| ooven L 8
s > >E-LK <| 3 | soaRD —] 9
N > 14 <| 4 KEY—K| &
[_ 3 s [S]BLK N e
> >
BLK
> 12 [ X
S [Sleex P2 <
3|18 [ >M—nN.c. \ 1)
L L 2 [-GROUND
T 3J.
<| 4 | cPu
— 5 |- +5VDC. | BOARD
= | &
KEY—K | 7
o +l2vDC.
UNREG.
a 3 38| 3ps “ sie  sre 8o
2 — - ALL 5AS.B. —
2| 7 Jﬂg—d\“ <14 ¢ <| 2
POWER SUPPLY BOARD H WHT-BRN o~ i g 0.
5 [SJwhT-eRN —1<1 € 1€
NG KEY|NC. YEL oo <[ 2|6
EY {NC q
3 3¢
3 1 <]
] 2 I A
AAAAKXAA ||5pz KEY — | 5
234567809 7P1
1542 2
1
1503] 15P3
+50vDC F\'I | ap2 9PI
J- Wi [———> 2 23 <[4
3 & 5 (> FLIPPER B+ < §
> PLAYFIELD
+ |00 IO-I > 6> l <| 24 <{!
= = —>| 3 [ >—NC.
—> | 4 [>—Key
R SUPPLY

Power Wiring Diagram
33



% CUT KEYING PIN

SEE NOTE 8 € NOTE |
oss @’& A KEYING PIN
4 f -/ ~
XA EEE 3848333y O
Ces)
“HR S |
—{}- —cs) +
—(F3}—- —Ccs)
—{Rr)> 1P,
(B —Ccs)
—(\} —Cc9) cis
—{®D}-
|
SEE +vO
NOTE
586
P2 o |8
Ay el ey
“we —_wio
-—=—-- —{E8 __wu__ TPI@)eN
@ | u
3e—c]1c8
2
TP4(0)+5V
109 1cI0 1c1
6802
C24 l
L __+’ c2s | i
E c2e6 l
L~ |3 é ‘@ 7 —
- \\see
NOTE
wie (B2 —(Ba— 3
c c
@ - égéé . @:/r c27 -
O STTE / O

JUMPERS USED TOM TYPE
W2, W5, W7, W9, W10, ~ 2K x 8
W15 2516, 2716
W1, W2, W5, W7, W9, 2K x 8
W10, W15 2516, 2716
W3, W4, W5, W7, W10, 4K x 8
W15 25632

W1, W3, W4, W5, W7, 4K x 8
W10, W15 2532

W1, W2, W4, W5, W7, 2K x 8
W10, W15 2516, 2716
W1, W3, W6, W7, W9 512 x 8
W11, W12, W15 7641

SEE NOTE 4

J&

SOUND BOARD JUMPERS

FORMAT
Sound & Speech

Sound Only

Sound & Speech

Sound Only
Sound Only

Sound Only

GAMES USED IN

Gorgar, Blackout, Firepower, Black Knight,
Jungle Lord, Pharaoh.

Defender Video & Pin, Solar Fire,
Barracora, Hyperball, Stargate,

Cosmic Gunfight, Varkon, Time Fantasy.
Sinistar (Upright & Cockpit Front)
Robotron, Joust Video & Pin, Bubbles,

Sinistar (Cockpit Rear)
Warlock

Big Strike
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BILL OF MATERIAL

I TEM PART REQ'D.
NO.  PART NO. DESIGNATION DESCRIPTION NO.
1 01-2 01-146-6 BARE P.C. BOARD REV F 1
2 5370-09156-00 Ic1 TDA 2002 V AUDIO AMPLIFIER 1
3 5280-09012-00 1C2 7442 BCD-DEC DECODER 1
4 5280-09073-00 IC3 7400 QUAD 2 INPUT NAND 1
5 5280-08973 Ica 7408 QUAD 2 INP. AND GATE 1
6  5310-09153-00 Ic5 4050 BUFFER 1
7 5310-09154-00 1C6 4068 8 INPUT NAND GATE 1
8  5310-08971-00 1c7 4069 HEX INVERTER 1
9 5250-09157-00 Ic8 7805 5 VOLT REG. W/TO 220 CASE 1
10 5430-08972-00 IC10 6821 P.1.A. 1
11 5340-09003-00 Icn 6810 RAM 1
12 5371-09152-00 IC13 1408 D/A CONVERTER 1
13 5160-08938-00 02, Q3, Q4 2N4401 NPN TRANSISTOR 3

14
15 5075-09018-00 R INS996A 6.8V ZENER DIODE 1
16
17 5100-09357-00) BRI MDA 200/3N253 1
5100-09158-00) BRIDGE RECTIFIER 0
18 5520-09020-00 1 3.58 MHz CRYSTAL 1
19 5010-08991-00 RI,R18,R19,R21,R22, RESISTOR, FC, 4.7K OHM, 5% 1/4 WATT 9
R27,R30,R31, R32
20 5010-09036-00 R2 thru R10 RESISTOR, FC, 100 OHM, 5% 1/4W 9
21 5010-09358-00 R12,R15,R28,R36,R38 RESISTOR, FC, 1K OHM, 5% 1/4W 5
22 5010-09181-00 R14 RESISTOR, FC, 1 OHM, 10§ 1/2 WATT 1
23 5010-09161-00 RIG RESISTOR, FC, 2.2 OHM, 5% 1/4 WATT 1
24 5010-09361-00 R17 RESISTOR, FC, 220 OHM, 5% 1/2 WATT 1
25
26 5010-08983-00 R23, R24, R26 RESISTOR, FC, 3.3K OHM, 5% 1/4 WATT 3
27 5010-09179-00 R25 RESISTOR, FC, 3.3M OHM, 5% 1/4 WATT 1
28 5010-09035-00 R29 RESISTOR, FC, 47K OHM, 5% 1/4 WATT 1
29 5010-09034-00 R33, R35, R37 RESISTOR, FC, 10K OHM, 53 1/4 WATT 3
30 5010-09039-00 R34 RESISTOR, FC, 10 OHM, 5% 1/4 WATT 1
31 5043-08980-00 C1, C16 thru C23, C31 CAPACITOR, CER. .01 MFD. 50V. +80%, -20% 10
32 5043-09065-00 C2 thru C10 CAPACITOR, CER. 470 PFD. 50V. +-20% 9
33 5043-09345-00 cn CAPACITOR, CER. .001 MFD. +-203 100V. 1
34 5040-09365-00 c12, €30, C36 CAPACITOR, ELECT. 1 MFD. 63V. =10 +50% 3
35 5043-08996-00 C13, C24, C35 CAPACITOR, CER. .1 MFD. 50V. +-20% 3
36 5040-09165-00 C14 CAPACITOR, ELECT. 1,000 MFD. 16V. +-20% 1
37 5040-09164-00 c15 CAPACITOR, ELECT. 470 MFD. 10V. +-20% 1
38 5040-08986-00 c25 CAPACITOR, ELECT. 100 MFD. 10V. +-20% 1
39 5040-08893-00 26 CAPACITOR, ELECT. 1,000 MFD. 25V, +-20% 1
40 5040-09376-00 c27 CAPACITOR, ELECT. 4700 MFD. 16V. +-20% 1
41 5043-09180-00 c28 CAPACITOR, CER. 47 PFD. 1K V. +-20% 1
42 5040-09343-00) c29 CAPACITOR, ELECT. 10 MFD. 20V 1
43 5043-09169-00 €32, €33 CAPACITOR, CER. DISC, 27 PFD. 1KV. +-10§ 2
44 5041-09163-00 Cc34 CAPACITOR, TANTALUM 2.2 MFD. 15V. +-20% 1
45 5041-09031-00 c37 CAPACITOR, TANTALUM 1 MFD. 25V. +-20% 1
46 5641-09658-00) SW1 MOMENTARY SWITCH SPOT 1
47 5645-09330-00 0st 2 STD, DIP SWITCH 1
48 5731-06314-00 F1, F2 4 AMP SLOW BLOW FUSE 2
49 5732-09178-00 FUSEHOLDER 4
50  5705-09172-00 HEAT SINK THERMALLOY #60728 1
51 5705-09173-00 HEAT SINK THERMALLOY #60718 1
52 5705-09199-00 HEAT SINK THERMALLOY #6030 1
53 5700-09004-00 24 PIN SOCKET 1
54 5700-08985-00 40 PIN SOCKET 1
55 5791-09027-00 1041, 1043 9 PIN MALE CONNECTOR 09-65-1091 2
5  5791-09028-00 1042, 1004 4 PIN MALE CONNECTOR 09-65-1041 2
57
58 4006-01003-06 6-32x3/8" P-PH-S 3
59 4406-01117-00 6-32 HEX NUT 3
60  5010-09534-00 0 OHM RESISTOR A/R
61  5824-09248-00 TP1 THR TP4 TERMINAL #1502-1 4
62 5010-09363-00 RI1 RESISTOR, FC, 5.6K OHM 5§ 1/4 WATT 1
63
64 5019-09362-00 SR1 RESISTOR, 4.7K OHM 10 PIN SIP 1
65  03-7520-1 TIE WRAP 1
66 4703-00007-00 #6 EXT. LOCKWASHER 3
67  20-9229- THERMAL COMPOUND .01
NOTES:

1. USE THERMAL COMPOUND BETWEEN IC1 AND 1C8, AND HEAT SINKS.

2. CAUTION: AVOID STATIC DISCHARGE DAMAGE TO MOS LOGIC.

3. SYMBOLS SHOWN ON COMPONENTS ARE FOR REFERENCE ONLY.
DO NOT SCREEN OR STAMP.

4. OBSERVE INDEX MARK OF ALL INTEGRATED CIRCUITS;

DIODES D1, D2, AND ZR1;

CAPACITORS C12, Cl4, CI5, C25, C26, C27;

CONNECTORS 1011

1017 1014 1012 1D158.
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ITEM
NO.

10

11

12

13

15

BILL OF MATERIAL

PART PART
NO. DESIGNATION DESCRIPTION NO.
5760-09461 BARE P.C. BOARD 1
5310-08971 I1C9,1C10,1C11 MC14069 HEX INVERTER 3
5310-08970 IC3, IC4 MC14543 BCD TO SEVEN SEGMENT 2
LATCH/DECODER/DRIVER
5680-08969 ICl, IC2 UDN-7180 GAS DISCHARGE 2
DISPLAY SEGMENT DRIVER
5680-08968 1C7,1C8,1C12,1IC13 UDN-6184A OR UDN-6118A GAS 4
DISCHARGE DISPLAY SEGMENT DR.
5310-09450 ICl4 MC14081 QUAD 2-INPUT AND GATE 1
5010-08981 R1-R14 RESISTOR,FC,10K OHM, 14
5%, 1/2 WATT
5075-09135 ZR1 IN4740A ZENER DIODE 1
10v, 5%, 1 WATT
5043-08980 Cl1,C2 C5 THRU C8 CAPACITOR, CERAMIC, 0.01 MFD., 6
50v, +80 -20%
5010-09035 R28, R29 RESISTOR, FC,47K OHM, 2
5%, 1/4 WATT
5010-09086 R17 RESISTOR, FC, 6.8K OHM, 1
5%, 1/4 WATT
5010-08982 R18 THRU R27 RESISTOR, FC, 3 MEG. OHM, 10
5%, 1/4 WATT
5791-09437 J1 THRU J4, J8 20 PIN RIBBON HEADER 5
5010-09149 R15, R16 RESISTOR, FC, 15K OHM, 2
5%, 1/2 WATT
5010-09534 Wl, W3 RESISTOR, O OHM 2
DIGIT CROSS REFERENCE
7-SEGMENT STROBE
DIGIT DECODER/DRIVER {DRIVER)
Credit 10's 1C4/I1C2 1 (ICt3)
Credit Units 1C4/1C2 9 (1C12)
Match 10's 1C3/1C1 1(C7)
Match Units IC3/IC1 9 (IC8)
#1 1,000,000 1C3/1C1 2(1IC13)
#1 100,000's IC3/IC1 3(IC13)
#1 10,000's 1C3/1C1 4 (IC13)
#1 1,000's 1C3/1C1 5(IC13)
#1 100's IC3/IC1t 6 (IC13)
#1 10's IC3/1C1 7 (IC13)
#1 Units 1IC3/I1C1 8 (IC13)
#2 1,000,000's 1C3/IC1 10 (IC12)
#2 100,000's IC3/I1C1 11 (1IC12)
#2 10,000's IC3/IC1 12 (1C12)
#2 1,000's IC3/1C1 13 (1C12)
#2 100's IC3/iC1 14 (1IC12)
#2 10's 1IC3/1C1 15 (1C12)
#2 Units IC3/IC1 16 (1IC12)
#3 1,000.000's 1C4/1C2 2 (I1C8)
#3 100,000's 1C4/1C2 3 (1C8)
#3 10,000's 1C4/1C2 4 (IC8)
#3 1,000's IC4/1C2 5 (I1C8)
#3 100's IC4/1C2 6 (IC8)
#3 10's 1C4/1C2 7 (IC8)
#3 Units 1C4/1C2 8 (IC8)
#4 1,000,000's 1C4/1C2 10 (IC7)
#4 100,000's 1C4/1C2 11(IC7)
#4 10,000's 1C4/iC2 12 (IC7)
#4 1,000's 1C4/1C2 13 (IC7)
#4 100's 1C4/1C2 14 (IC7)
#4 10's 1C4/1C2 15 (IC7) °
#4 Units 1IC4/1C2 16 (IC7)
#1 Comma -/IC1 25 (IC13)
#2 Comma -/IC2 10,13 (1IC12)
#3 Comma -/1C1 2,5 (IC8)
#4 Comma -/1C2 10,13 (IC7)




COMMA 1+2 @5 10—— - 5ol

IC9
14069 e =
STROBE 16 (@I51D- 9
7
STROBE 15
STROBE 14
STROBE 13
STROBE 12
STROBE 11 wi
STROBE 10
STROBE 8
STROBE 7
STROBE 6
STROBE 5
STROBE 4 R28
47K
9 |8 L
ICi4 |14
STROBE 3 71 2081 _1;_"!’
STROBE 2 L ﬁ I.ou
STROBE 9
STROBE | s
COMMA 3+4 (@J5-1 o—o 3
i £
+100V
@E-D————NC _ 2R, L 12 13 P
@ED § +s0v Icla 7
IN5240
@En-y b ey 4081
@i6=D————NC
GROUND n
| ATHODE KEEP ALIVE (~100V) .
& c3 10
.onI 8
BLANKING O 1 2 3 4 5 6 7 8 9 5 g
= [wrer - Q3 L
OV +5VDC OV +5VDC OV +5VDC OV +5VDC| OV +5VDC; A hlrz 10!
1 5
OV OV +5VDC+S5VDC OV OV +5vDC+svDC [ OV ov s IC5*;|0 4] 7180
OV OV OV OV +5VDC +5VDC +5VDC +5VDC | OV oV 2].mcl4588 |9 3
OV OV OV OV OV OV OV OV $5VDC +5VDC (1 A fr:: ;
BL 9 ]
14069 3 = —Is
USING DISPLAY DIGITS TEST —12 13 L -
PULSING FOR OV METER INDICATION -
HIGH FOR +5V METER INDICATION 10
Lca 10
I.ou
= 5 e 3
RBI a}'3 8
71, 12 7
A2 @IT-9 AN Ju 6] 1c2
B2 @JT-86 18 1C6% ‘1":0 a4l 7180
. 2] .mc14558 of 9 3
c2 @IT-D- sl s !
D2 @WFB)—— o 14 2
BL g
;] e s
= k-svDC =
BLANKING @J7=3)—— [TYPICAL ON.
SRI7 4 bV OFF.
% USE EITHER IC3 & IC4 OR IC5 & IC6. ,'6 8K PULSING WHEN ON.
(DO NOT INTERMIX OR USE ALL FOUR AT THE SAME TIME). caL

-

|
e |
J

= SPARES

16 |!

LD 48
3
] 1l

ICe¥

“ Mc148434]13
o

¢H3.

oy o

DISPLAY 8-
ALL SEGMEN'I
DISPLAY |-
ONLY b AND
DISPLAY 2-
DISPLAY 5“



PLAYER#4

STROBE

16

STROBE

STROBE

1 CAZEL))

STROBE

14
3 @3 1D

+03VDC TYPICAL =
BLANKING =0V

10

STROBE

T+90V

STROBE

@D
12
—@R3-D

ICs

ot [of o fon o |~

+20VDC TYPICAL
BLANKING = OV

STROBE

10

1C4-1C2

12

uDN6I84 |14

3

(-3

17

16

I°?+90V __|=3

12

cie 3

uoNelss §i2

15

7

i

+30v

i

ICz o+90V
8

.'03 Mes @ED
—WW—@J3D

AAN- @4-¢2)

STROBE

STROBE

@2-1D

STROBE

STROBE

STROBE

STROBE

s oo |~

E

—G@E-1D
—&3
—an-D
@3>

@J3-18)

IC4 -1C2

@31
—@F D
@3-8)
@3-

A

GJ3-1D

STROBE 16

ICI3

UDN6I184 |4

NS jorn o 100 {—

RI-R7+10K I/2W i
RIG=ISK oo O
k>

STROBE 9

ISTROBE |
STROBE 9

STROBE !

ic2 Rl @ED
@i3-D

STROBE (4

STROBE {3

STRORE 12

STROBE |

STROBE 10

1€3+ICI

T I~T 1T

ci

R20
| MEG

R8-RI4 = 0K 1/2W
—14 RIS = I5K RIS

1] r RS

@D

RIO

@JT-1D
{TROBE

Ri2

RI3

7 VY RI4

W

-97VDC =52vDC
TYPICAL ON

OV OFF

R28
TS ON | MEG;

¢ ON

i DIT/ MATCH

NPLAY DISPLAY

R27
| MEG

F @81

10's

10's @815
UNITS @8-
CATH. KEEP ALIVE @J8=2)— W\

UNITS @8-

ANODE KEEP ALIVE

1C3-1C1

At
‘o
(&
]
0

UNITS
10

100
1,000
10,000
100,000

A

KEEP ALIVE (ANODE)
KEEP ALIVE (CATH)

| MEG PLAYER#-3

UNITS

10

100

1,000
10,000
100,000
1,000,000
Al

B'
c'
D'
E'
F'

G
NC

COMMA

NC

NC

KEEP ALIVE (ANUDE)}
KEEP ALIVE (CATH)

IMEG  PLAYER #2
@210
@iz
@D

UNITS

10

100

1,000
10,000
100,000
1,000,000
A

NC
KEEP ALIVE (ANOOE!
KEEP ALAVE (CATH)

24
| MEG PLAYER # |

UNITS

10,000

KEEP ALIVE (ANODE)
KEEP ALIVE (CATH)

515

C 8363 Master Display Board Logic Diagram
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BILL OF MATERIAL

ITEM| PART NQ — DESCRIPTION
| |seroneen-ne’ 3] m_'
2 -0848 Y M HESIV L
3 ]sevc-oneme-ns L7 DIGIT DISPLAY |
4 -OBARS-%P JI__ J20PIN RIBRON HEADER 1
S  Jos-wsa-2 CAPLUG K3

——J—— j
A
A\

SELECT

SEGMENT d
SELECT

SKA

LUNITS

0'S

100's

100Q'S

[0000'S

1Q0P0Q0'S

@

1000,000'S _

—-1Q0V KEES

—pt 00V KEEPALIY

(ANQDE)

f Jelse

30

14

0
“‘[Z@P

C 8364 PLAYER SLAVE DISPLAY




515

BILL OF MATZRIA_
ITEM |[PART NO. [oesighartion DESCRIPTION REQ' D

| 51510946800 CREDIT/MATCH SLAVE PC.BOARD |

236548 - FOAM DISPLAY - BACK. |
K} $610-09448-00 4DIGIT DISPLAY (
4 |svs1-0%am8-00 J1 20 PIN RIBBON HEADER )
5 [23-6S46 FOAM DISPLAY - FRONT |
6 | o03-1613-2 CAPLUG 1

— | T — —— ———
NI 5O 8o
\

—Jl
-~
/7
4
/
\
N
|
|
|

SEGMENT - o
selecT (&2

—d 137 |39 36 35 33 30 29

—I00V KEEP ALIVE (CATH) — 32
— I QZ(?OZU “
7N

+100V KEEP ALIVE (ANOD
== 14 D

N
N

SEGMENT D
SELECT < =D

SELECT

N——
|
DIGIT {:@UN TS

C 8365 CREDIT/MATCH SLAVE DISPLAY

40 C 8364 and C 8365 Slave Display Boards Assembly Drawing and Schematic Diagrams



10J4  10P4
™ AUDIO NP -
oot — 1|2 |> f; =
' 1 L7RI
Wl 1> 3 TEHTE
SHIELD __>J q >-——‘r
SOUND BOARD- [ 7]
loJ2 0P
AUDIO 5] 2 [5] BLK-BRN _
BLAC tGSPEAKER
| GND >| 3 | > BLACK
303 33 L4l
POWER SUPPLY +28V > 7 >— (| 3¢
209  2P9
SOL. 14 1 [ .
o) N y] BRN-BLU |3 |dd—ne
SOL. 15 RN-
(Q43) > 5 | > ER:_:::{ <17 €
SOL.I6—>| 6 | > <|18]¢
(Q45) - L <ol ¢
2J2  2pP2 D N
coL. | >| o r; GRN-BRN <|2o| & —Ne
coL.2 >| & | >|-CRN-RED /
203 23
ROW | 5| 9 | > MHI-BRN < |21 |«
ROW 2 5|8 | 5] WHT-RED ¢|22]¢
DRIVER BOARD oo = sl7 15 w::—gan 23| ¢
ROW 4 —> | 6 \“'T'E';' (| 2|¢
ROW 5 >| 5 [ > WHT-CR (|25]€
ROW 7 >3 | >t 'Y (|27 ¢
ROW 8 > 1> SR <|28]¢
L)
FLIPPER{ > 2 |> g::’:?; (| 9]¢ —
GROUND > [> | 7|q 7SW72
— }LOV.JIE_R
RIG
83 8P3 FLIPPER
5] 3 [y1Beu-vio s le ?
5 ] BLk-YEL Aarle ]
PLAYFIELD FLIPPER COILS 5| 4 |>]-BLU-GRY ¢l ole
o |> BLK-BLU 30| ¢l—nNe
TSW76
MEM W4 lrfﬁ MEMORY PROTECT INTER
PROT. NERE 3‘;::“5" <|3a]¢ o
CPU BOARD-{ SROUND 212 | TGN <] 4 ¢
ADVANCE >3 | >0 <| 5 |¢
v 24 1 <| 8 |¢
V4 .
<] | |€
V4 2 L
N
.
8J/8  8pr8
¢ | WHT-YEL
N 6 N\
3J8  3P8 | YEL
<] 3 |€
4 | >-HYEE <|2]¢
EOPPLY VAC o) PLAYFIELD
o [y WHT-YEL | | o |




R
792
L 7LIS
7015 BELL
7Cl 4,
0.iuF ™
O—4
TLIS ,
A Y
o e o V4
7SWI 7SW2 7SW3
PLUMB / BALL CREDIT
808 ROLL BUTTON
TILT TILT
701 702 703
V4
V4
<
Ve
L
A Y
TSW77 TSW73
UPPER LOWER
LEFT / LEFT
T FLIPPER / o FLIPPER
LOCK
l V4
<
<
N
Ve
<

10
I

515

7P2
ya o - -
N\
, TLI6A
7016 COIN 7L168B
LOCKOUT 7011
)
& -
pa - o o
7SW4 7SW5 7SW6 7SW7 7SW8
RIGHT / CENTER / LEFT SLAM HIGH
COIN COIN COIN TILT SCORE
CHUTE * T cRuTE ~ § CHUTE % %RESET
704 705 706 707 708
e
ya
N\
L
N\
Z
N\
Z
) TSWT5 7SWT74
ADVANCE o
¢ T AUTO-UP MANUAL-DOWN
é
Z.
N\
(___] GENERAL
- @ ©) ILLUMINATION
yd
Y

Cabinet Wiring Diagram
M



(el

2J5 2P5 8P2  8J2
o r | |2 | 5] _YEL-6RY <lol¢ COLUMN 8 )
= 5| 1 |y YEL-VIO ¢|eolc COLUMN 7
8 3| 5 | > | YEL-BLU , ,| coLumn 6
a T vecery 15| 2 ST coumn s
12132 YEL-BLK 1718
& [—> (7| > . (| 6|¢ COLUMN 4
« |[—> (6> EL-ORN | | g [¢] COLUMN 3
e 519> ::t—:s; ¢ | 4 | l—COLUMN 2
g l—1>s|> ¢|3le¢ COLUMN | .
o A
* BACKBOX | P
T '(oa y:
* BACKBOX |PI
< p
*r 03 A
27 2P7 BACKBOX |PL
RED-BRN ROW | p
a [ | > < [ 1 |€ -1 04 /o
x |5 |, | 5| RED-BLK rap: ROW 2 ¥ BAcKBOX
é o3 [>| RED-ORN | f . ROW 3 : s )
& 5|4 |5t RED-YEL | | ,f¢ ROW 4 *1 05/
2 s s RED-GRN | | 5| ROW 5 BACKBOX
- N\
o -
. s |6 | 5| RED-BLU ¢l le ROW 6 , '/oe p
N < | RED-vVIO , , ROW 7 /‘
o ed LA R <7< ¥ Backsox
< 5 | g | 5| RED-GRY <|el¢ ROW 8
N &— 1o
1 07 /
* PLAYFIELD| P
8J8 8PS GENERAL
YEL ILLUMINATION o’—oe
. E 5 | ¢ - /
PLAYFIELD P
v &
e%hsemﬁ YEL-WHT 2| ¢ _
N
ILLUMINATION vio anc: —— * SEE INSERT B(
G WHT < |4]¢ —_—




TYPICAL

LUMN

ROW

09 ) 17 /1 25

LAYFIELD

PLAYFIELD

PLAYFIELD

33 N 4|) a9 A s7 N

PLAYFIELD

PLAYFIELD

PLAYFIELD

PLAYFIELD

(L L
10 A 18 4 26

LAYFIELD!

d

PLAYFIELD

PLAYFIELD

L Pd pd /
33 A 42 4 50 4 58 A

PLAYFIELD

PLAYFIELD

PLAYFIELD

4

PLAYFIELD

LAYFIELD

412_;;‘/20 A

LAYFIELD

; L
ill Val 19/

PLAYFIELD

PLAYFIELD

'/27 /-'/35 )‘/43

PLAYFIELD

SI/

PLAYFIELD|PLAYFIELD

59 A

PLAYFIELD
S

PLAYFIELD

28
PLAYFIELD

PLAYFIELD

PLAYFIELD

60 A

PLAYFIELD
7/

LAYFIELD

%74(

LAYFIELD

{
L@YFIELD

21 A

PLAYFIELD

29

37 A

PLAYFIELD|PLAYFIELD

45
BACKBOX

53 4 6l

PLAYFIELD

A

NOT USED

PLAYFIEWD

PLAYFIELD

PLAYFIELD

BACKBOX

22 /'./36 A 38 /‘/46 //54

PLAYFIELD

624

NOT USED

PLAYFIELD]

PLAYFIELD

PLAYFIELD

( ¢l g L
15 A 23 4 31 A4 39 A4 4T 4 55

BACKBOX

PLAYFIELD

63 N

NOT USED

4
16 /

24 /

32

40

48/

567

64 /

LAYFIELD PLAYFIELD PLAYFIELD NOT USED BACKBOX PLAYFIELD NOT USED

L &

4

<

£

pa

/

DARD WIRING DIAGRAM FOR CONNECTIONS FOR BACKBOX LAMPS.

42

Playfield Lamp Wiring Diagram

)
3
o

oawomhww—\g

Function

Game Over
m?tch Backbox
High Score Lamps
Shoot Again
Shoot Again
Double Score
Bonus Holdover
4,000 Bonus

2,000 Bonus

3,000 Bonus

4,000 Bonus

5,000 Bonus

6,000 Bonus

7,000 Bonus

8,000 Bonus

9,000 Bonus

10,000 Bonus
20,000 Bonus
40,000 Bonus
60,000 Bonus
80,000 Bonus
Bonus Holdover
Fire Power Special
e

SEEEELPERLEE

Left Drain Special

Right Drain Special

Ball in Play

Lower Left Jet Bumper
Upper Right Jet Bumper
Upper Left Jet Bumper
Lower Right Jet Bumper
Left Flipper Return Lane
Right Flipper Return Lane
Mystery

Extra Ball

2x

3x

5x

Eject Hole 10K

Eject Hole 20K

Eject Hole 50K

Eject Hole Lock Arrow
Release Target 50K
Release Target 100K
Release Target 150K
Release Arrow

Spinner

Not Used

Not Used

Not Used

Not Used




9-PIN

343 3p3 8P3 843  4omv
5| e RED _SOL. B+ ] RED
POWER SUPPLY—[ 3| 3 | 3]BcxerRouND :: ((:
>
— L
- 8LI 8L2
9-PIN OUTHOLE gﬁ'ﬁ"o
DRIVE TRANSISTOR a3
Qs > & e
Q7 > 5 <2l¢
Qi9 > 7 <| 3¢
Q2l > 8 ale
DRIV! ¢
ER BOARD 4 oy 3 e 418
Q25 5| 3 6 |¢
Q27 >l 2 1<
Q29 >t <| 8 l¢
o <] 9 €
[ 10| €
9-PIN
P/Q
DRIVE TRANSISTOR 2J9 NOT
N USED
Q3l 5| 9
Q33 3| 7
DRIVER BOARD -{ Q37 5|2 P
Q39 >3 P
Q41 5 e | €
9-PIN
2012 2PI2
—
Q2 > 7 <l e
a4 214 18 | ¢
Q6 3 BLU-ORN SOL.19 <l
Q8 5| 6 BLU-YEL SOL.20 <l 20]<
QIo 3{ 8 21| ¢
Q2 > 9 |22l ¢
r— 2 <
ool g
—,f I~ | " |
L2
- 9-PIN
203 2PI3
SOL.22 SPEC. SW. K RN-BLU SOL. 22 <lesle
SOL. 2| SPEC.SW. 5| 8 .21 <28 <
SOL. 20 SPEC. SW. >| 4 ORN-YEL SOL. 20 <l27]¢
SOL.19 SPEC. SW. 3 2 .19 ¢|as <
SOL.18 SPEC. SW. > 3 ORN-RED SOL. 18 25c
SOL. I7 SPEC. SW. 3| s ORN-BRN SOL. i7 Ne |¢
- 8RI
+18cC! T lmcx:ﬁ
TR Tee | |
9 N > ORN-VIO
> 8 [> BLU-VIO sale
BLU-GRY
>|10 32 (¢
J E ORN-GRY G 5
—J
1
P/O  P/O
33 3p3 8P2  8J2
FLIPPER B+ > a BLY |23 BLU
FROM POWER SUPPLY >| s |>}-CRY ol D1 I




8L2
aL3 QRBIT NOT NOT NOT NOT NOT NOT
RAMP EJECT COMPLETE
naM oy CoMEL USED USED USED USED USED USED
LAMPS
’ sLI9 8L20 8L2l
Nt N CErT RighT L UtsRer & 3leeroer
U L
KICKER KICKER BUMPER BUMPER BUMPER
8R3 8sW67 8R4 8swe8 8RS 85W69 8R6 8SW70
sswee } LOWER 100 UPPER 100 UPPER 100 LOWER
LEFT JET RIGHT JET LEFT J ace
mcxsn ren 8c4 /o Sump 8¢5 /3 sumper BUMPER
I Izz Izz 1

aL2s
WLEFT
FLIPPER

8L24
4 RIGHT
FLIPPER

aL22
LOWER
RIGHT JET
BUMPER

Solenoid Wiring Diagram

515
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DRIVER BOARD

DRIVER BOARD

202 2pP2 8Pl 84! 8P4 844
/ || sl _orvery [ | ] iNc coumne | |;]|¢
4P RO DY P : COLUMN 6 <lsl<
S|s| ] —crv-Bk 1|, f¢ coLumn 5 [ |, | ¢
|5 6| S| _SRN-vEL 3| ¢ COLUMN 4 ¢|3le¢
vV N N\ N\ N\
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Ve N Y Y
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5
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« *  CABINE:
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_ 5 ]o[ 5] whrern 1 [g1, ROW | <lsl< % CABINE
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—b 7] > < |0] € < |0] ¢ T 05
—> 5] > < |12] € ROW 5 —|12] € ' &
<] WHT-BLU |, , ROW 6 , ¢ * 06
2 14 2T whrvio 1S | B[S ROW 7 M) *
S 3] > < sl ¢ ow ¢|ial CABINE]
! o7
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&
A 08
*  CABINET
N
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COLUMN

TYPICAL

ROW

T|PeavriED

09/#

PLAYFIELD [PLAYFIELD

7 A es A 33/ a1 ] ao A s N

PLAYFIELD|PLAYFIELD

PLAYFIELD | NOT USED

/

10
T [PLAYFIELD

PLAYFIELD|PLAYFIELD

AR VA VAR V4
18 A 26 A 34 A 42

PLAYFIELD|PLAYFIELD|NOT USED |NOT USED

'/50/7 58 A

/

]
PLAYFIELD

19 27

<

35 A4 43 / 51
PLAYFIELD|PLAYFIELD{PLAYFIELD|PLAYFIELD| NOT USED |NOT USED

&«

59 A

/

ﬁ: PLAYFIELD

V4 Va4
12 20 A 28 36 44
Al EL/DT

PLAYFIELD|PLAYF)

PLAYF |ELD| PLAYFIELD

52 60 /’
NOT USED|NOT USED

/

T'IPLAYFIELD

'}'/13-/ 21 /+/29

NOT USED |PLAYFIELD

37 45
PLAYFlEL:IPLAYFI

&
53 p 6l A

NOT USED |NOT USED

14
am.mn:uzgT

PLAYFIELD|PLAYFIELD

22 4 30 A 38

PLAYFIELD{ PLAYFIELD]

/46 )/54 /0/62 /ﬁ‘

NOT USED |NOT USED

y T

< /

23 31 A 39 a7 55 4 63 N

r' PLAYFIELD |PLAYFIELD|PLAYFIELD|PLAYFIELD|PLAYFIELD|NOT USED |NOT USED
< & £ 4 /

16 / 24 ) 32 40 /) 48/ 56 / 64 )

PLAYFIELD PLAYFIELD PLAYFIELD PLAYFIELD PLAYFIELD NOT USED NOT USED

L L L

N
l\

« _/

& /

Playfield Switch Wiring Diagram

g

3 §
SCoveNOoOARWN-0F

¥

Function

Plumb Tilt

Ball Roll Tilt

Credit Button

Right Coin

Center Coin

Left Coin

Slam Tilt

High Score Reset
Outhole

Right Ball Ramp

Left Ball Ramp

Ball Shooter Trough
Lane Change

Ramp in Roll Under
Ramp out Roll Under
Center Left Standup
Standup

Spinner

Orbit in Roll Under
Upper Left Standup
Not Used

Upper Right Standup
Eject Hole

Release Target

"F" Target

"I* Target

“R" Target

“E” Target

“P* Target

“O" Target

‘W Target

“E" Target

“R” Target

“A” Rollover

“B" Rollover

“C" Rollover

“D" Rollover

Lett Outiane

Right Outlane

Orbit Out Gate
Lower Left Jet Bumper
Upper Right Jet Bumper
Upper Left Jet Bumper
Lower Right Jet Bumper
Left Flipper Return Lane
Right Flipper Return Lane
Left Kicker

Right Kicker
Playfield Tilt

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

NOTE: Second value scored when lit

(Score)

{100)
(100)
(100/1000)

(50

(50)
(5000/Lit Value)
{1000)
(1000)
(1000)
(1000)
(1000)
(1000)
(1000)
{1000)
{1000)
(1000)
(1000)
(1000)
(1000)
{1000
(10,000)
(0,000)

(160/1000)
(100/1000)
(100/4000)
(100/1000)
(1000)
(1000)
(10)

(10)




PART NO.
Backbox

31-1146-521
C-9939

Cabinet

Cc-8500
C-9905

Plazfield

31-1006-521
C-9915-L
C-9916-R
D-9935
12-6625
12-6626
B-9801
12-6628
A-8046
A-9920

A-9268
31-1166-521
B-9743

CHAPTER 5 Unique Parts

UNIQUE PARTS

DESCRIPTION

Screened Backgalss
Flipper Power Supply Board

Main Transformer Assembly
Flipper Transformer Assembly

Screened Playfield Plastics

Left Flipper Assembly

Right Flipper Assembly

Ball Chute Entrance Ramp

Ball Chute Guide Wire (Upper)

Ball Chute Guide Wire (Lower)

Curved Ball Gate Support Assembly

Curved Ball Gate Wire Assembly

Stationary Target Assembly (Square)

Stationary Target Assembly
w/Playfield Plastic Support

Stationary Target Assembly

Stationary Target Decal

Screened Spimner Target

45
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