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1-800-KICKERS� � � � � � �

1/8”

1/16”

.0
6
2
5
”

.1
2
5
”

.2
5
”

.5
”1/32”

(.03125”)

1” = 2.54 cm 25.4 mm
1 cm = .3937”

1 mm = .03937”

or

For metric, multiply the inch
value by the metric value:

For US, multiply the metric
value by the inch value:

Metric Conversion

3/4”

.7
5
”

1/2”

1/4”

example: 5” X 2.54 cm =
12.7 cm or 127 mm

13 cm X .3937” =
5.1181”

example:

Coinage Cards

Schematics, Theory of Operation
and Troubleshooting Tips

Tricks & Tips

Track Your Order Via UPS

NTE Semi-Conductor Cross Reference

Radio Shack Component Catalogue

Detailing the Country Setting, Pricing Scheme
and Dip Switch Setting

Drawings on the White Star Board System™

1st Time Pinball Set-Up / Prev. Maintenance

Technical Support & Parts Sales

, (2-Disc Set) & (2-Disc Set) CD-GAMEs are now available!

We at STERN Pinball continuously strive to provide our distributors, operators, and game owners
with the best technical support possible. We, therefore, have provided you with the service options
listed below. If your game requires parts and/or service, please contact your nearest STERN Pinball
distributor (See our ). For any additional assistance, contact our technical service
staff at 1-800-KICKERS (1-800-542-5377) or by e-mail at .

If your STERN Pinball is in need of repair, please contact your nearest .

Offering Service Game Manual excerpts:
Parts Identification & Location, Drawings for Major
Assemblies & Ramps and Appendixes A-J

Detailing Technical Information, Tips, FYIs, Notices
and Updates

Offering game code for all Data East®, Sega™ and
STERN® Pinballs

Click year for more info!

(updated
with each game)

(EPGAME Programmer required)

2002 2003 2004

Distribution List
parts.service@sternpinball.com

STERN Distributor

Pinball Game Parts

Service Bulletins

GAME Code Library

Visit our website for Pinball & Redemption game information!www.sternpinball.com

Click to view, print or download all of the above!

HELP US, HELP YOU! If you have any suggestions, questions, need technical advice,
find errors or have comments, contact us through our website or call!

This Game Service Manual and all other documents relating to this product, playfield components, features, rules, programming
and operation are subject to change without notice (Service Bulletins, if applicable, available through our website).

Games shipped factory direct
to Europe from Stern Pinball,
Inc. are CE approved and will
have an "E" prefix attached to
t h e S e r i a l N u m b e r .

� �U.S.
Customary
Inch Ruler

9
8

7
2

6
5

4
3

1

780-5088-00

THIS PINBALL GAME IS
TOURNAMENT PINBALL SYSTEM READY!
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Open up the Printable Version in 
both 8-1/2 X 11 & 11 X 17.
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To initiate, from the DIAGNOSTICS MENU, select the "SW" Icon.  Switches are configured in an 4 X 16
Matrix of Rows [ Switch Drives ] and Columns [ Switch Returns ] with up to 64 possible switches.
Dedicated Switches are configured in a 2 X 16 Matrix of Rows [ Dedicated Switch Drives / Ground ] and

Column [ Ded, Switch Returns ] with up to 32 possible dedicated switches (includes the 8 dip switch positions).
The SWITCH TEST MENU consists of two (2) parts:  Switch Test and Active Switches to test all switches.

Reminder:  The Flipper & Start Buttons (part of Switch Tests) are temporarily disabled as Service Menu Navi-
gation Buttons during these test(s) so they can be tested and shown on-screen.  Pressinng the Green [ BACK ]
Button (Dedicated Switch D-21), Light Green-Black / Black (GND), will exit Switch Test or Active Switch Test.
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To initiate, from the SWITCH MENU, select the "TEST"
Icon.  Ensure the Power Interlock Switch is pulled out
if testing with the Coin Door open and the activation of

coils is required.  Upon entering Switch Test, you will notice that
some switches are already indicated as closed.  In the examples,
the 4-Ball Trough Switches #18, #19, #20 & #21 are shown
closed (pinballs at rest in the ball trough), along with the Flipper
E.O.S. Dedicated Switches D-10 & D-12 (End-of-Stroke
Switches are ’normally closed’).  If the game has more flippers
with E.O.S. Dedicated Switches, CPU Dip Switch Setting other
than 1-8 OFF or switches stuck closed, more dots will be
indicated (enter Active Switch Test to reveal the names).

In Switch Test, close each switch and observe the display
(switch closure is accompanied by a short audible tone).  In the
example, the Black [ SELECT ] Button Dedicated Switch D-24
is pressed.  The Dot Matrix Display will light up (highlight) the
corresponding dot in the on-screen matrix, display the switch
name, switch number and the Switch Drive / Return wire
colors.  When not closing a switch, the display indicates
NONE and the last switch number closure.  For the Switch
Matrix Grid and Dedicated Switch Grid, see Find-It-In-Front:
Dr. Pinball, DR. � or escape out of this test and enter
Active Switch Test (described below) to view the names of
the switches closed.  Note:  Pressinng the Green [ BACK ]
Button (Dedicated Switch D-21), Light Green-Black / Black
(GND), will exit the Switch Test.

CAUTION!  COIL MECHANISMS WHEN
ACTIVATED HAVE FAST MOVING PARTS!  While
performing Switch Test with the Coin Door closed or

with the Coin Door open (with the Power Interlock Switch is
pulled out),  D O   N O T   U S E   Y O U R   F I N G E R  to
test switches which are associated with a coil mechanism
such as Vertical Up-Kicker (hole with a switch), Slingshots,
Bumpers, etc..
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To initiate, from the SWITCH MENU, select the "ACT"
Icon.  In Active Switch Test, if any switches are stuck
closed (or normally closed from the presence of

pinball(s) as in the Ball Trough), the display will flash the corresponding dot(s) in the on-screen matrix, display the
name and the Switch Drive / Return wire colors.  If more than one switch is closed, the switch information will
change with each switch.  This cycle continues until all switches are cleared or until Active Switch Test is exited.
In the example, the Black [ SELECT ] Button Dedicated Switch D-24 is pressed and held down.  The display will
cycle and flash each dot, naming each switch which is closed.  To determine the switch number, compare the
highlighted dot to the same position in the Switch Matrix Grid to determine its’ number, see Find-It- In- Front: 
Dr. Pinball, DR. �.

Upon entering Switch Test, you will notice that some switches are already indicated as ’closed’.  �

D-24 position is highlighted and accompanied by a short audible tone when pressed. �

After pressing the switch (to make it close), the display will indicate the last switch number. �

���������������������������������������������������

����
������	
������������
�
��	�


%HHH�>�G���
���:
��� �����
����	���
I���
������������ �
��
�	
�����	
�

�
�
��	�

... Ded. Switch D-24 is held down.  The display will cycle and flash each dot, naming each switch ... closed. �
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To initiate, from the DIAGNOSTICS MENU, select the "COIL" Icon.  Coils #01 – #16 are typically High
Current Coils (although Low Current Coils may be used in these positions & will be noted).  Coils #17 –
#32 are typically Low Current Coils.  Flash Lamps are typically used in positions #25 – #32 (although

Flash Lamps may be used in any position and will be noted).  Auxiliary Coils may be used in positions #33 – #35.

Remember, use the GREEN Button to go [ BACK ], exit or escape, the RED Buttons to [ < / – ] GO BACK
[ + / > ] GO FORWARD, and the BLACK Button to [ SELECT ] ENERGIZE the coil (solenoid) or flash lamp.
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To initiate, from the COIL MENU, select the "TEST"
Icon.  Ensure the Power Interlock Switch is pulled out
if testing with the Coin Door open.  Upon entering

Single Coil Test, you will notice the #1 coil is shown.  The Dot
Matrix Display will indicate the coil or flash lamp name, coil
(solenoid) or flash lamp number and the Coil or Flash Lamp
Power Line / Drive Transistor Control Line wire colors.  To
determine the "Pin-Outs" from the I/O Power Driver Board, the
Coil Voltage Gauge-Turns (e.g. 23-800) or lamp type (e.g. #89 or
#906 Bulb), view the Coils Detailed Chart Table, see Find-It-In-
Front: Dr. Pinball, DR. � or for more on troubleshooting and
diagnosing, see Section 5.

���� ������� � ��
��
To initiate, from the COIL MENU, select the "CYC" Icon.
Ensure the Power Interlock Switch is pulled out if
testing with the Coin Door open.  The test pulses each

regular coil or flash lamp sequentially (cycling) on the Playfield
and in the Backbox (if coils or flash lamps are used).  The Dot
Matrix Display indicates the same information you will find in Single Coil Test.
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To initiate, from the DIAGNOSTICS MENU, select the "FLASH" Icon.  The two tests allows the technician
to easily spot any burned-out flash lamps and replace them.  Unlike Single Coil Test, which tests all coil
(solenoids), including flash lamps, Single and Cycling Flash Lamp Tests, test only the flash lamps

used in the game.  Flash Lamps are typically used in positions #25 – #32 (although Flash Lamps may be used in
any position and will be noted).

Remember, use the GREEN Button to go [ BACK ], exit or escape, the RED Buttons to [ < / – ] GO BACK /
[ + / > ] GO FORWARD, and the BLACK Button to [ SELECT ] ENERGIZE the flash lamp.
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To initiate, from the FLASH LAMPS MENU, select the
"TEST" Icon.  Ensure the Power Interlock Switch is
pulled out if testing with the Coin Door open.  Upon

entering Single Flash Lamp Test, you will notice the first Flash
Lamp is shown.  The Dot Matrix Display will indicate the flash
lamp name, flash lamp number and the Flash Lamp Power Line /
Drive Transistor Control Line wire colors.  To determine the "Pin-
Outs" from the I/O Power Driver Board or lamp type (e.g. #89 or
#906 Bulb), view the Coils Detailed Chart Table, see Find-It-In-
Front: Dr. Pinball, DR. � or for more on troubleshooting and
diagnosing, see Section 5.
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To initiate, from the FLASH LAMPS MENU, select the
"CYC" Icon .  Ensure the Power Interlock Switch is pulled out if testing with the Coin Door open.  The
test pulses each flash lamp sequentially (cycling) on the Playfield and in the Backbox (if flash lamps are

used).  The Dot Matrix Display indicates the same information you will find in Single Flash Lamp Test. 
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#906 Bulb
(Wedge Base)
165-5004-00
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#89 Bulb
(Bayonet)

165-5000-89-HF
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Drawings for Major
Assemblies & Ramps
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Misc. Rails, Brackets, Switches & Gates

BUMPER GUIDE
BRACKET

535-9798-00

ONE-WAY GATE BRKT
(ORBIT LEFT)
535-9672-00

ONE-WAY
WIRE GATE
535-9674-00

ONE-WAY GATE ASM.,
515-7491-00 (Left Orbit)

BALL GUIDE
(Right Orbit)

INDIVIDUAL PARTS ONLY
(REF. 500-6907-00)

SWITCH GATE ASM.

WIRE FORM GATE

MICRO SWITCH
180-5087-00

515-6556-03A

(REF. 515-6556-03)

(REF. 535-7556-02+535-7755-01)

GATE BRACKET
incl.

#6-32 X 1/4" PPH
SEMS SCREW
232-5200-00 (2)

FLAT RAIL
535-9576-00

BUMPER GUIDE
BRACKET

535-9797-00

BALL GUIDE
(Left Orbit)

INDIVIDUAL PARTS ONLY
(REF. 500-6906-00)

#6-32 X 1/4" PPH
SEMS SCREW
232-5200-00 (2)

FLAT RAIL
535-9574-00

RIVET ASSEMBLY SECURELY
BUMPER & HOLDER

MUST NOT BE LOOSE!

BALL GUIDE
INDIVIDUAL PARTS ONLY

(REF. 500-6895-00) FLAT RAIL
535-9575-00

RUBBER
BUMPER BLUE

626-5066-00

BUMPER
BRACKET

535-9647-00

RIVET 1/8" x 1/4"

249-5003-00 (2)

SLING SHOT SWITCH
(STANDARD LUGS)

180-5054-00

TARGET BRACKET
535-6896-00

SWITCH PLATE
535-5045-00

#6-32 X 5/8" HWH
SWAGE SCREW
237-5976-04 (2)

# 6-32 KEPS NUT
240-5008-00

DIODE - 1N4004
112-5003-00

10 PT SWITCH
ASSEMBLY,
515-7492-00

SW. 14 & 41

SWITCH GATE ASM.

WIRE FORM GATE

MICRO SWITCH
180-5087-00

515-6556-03A

(REF. 515-6556-03)

(REF. 535-7556-02+535-7755-01)

GATE BRACKET
incl.

SW. 44

SW. 50
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4- or 8- Bank Drop Target (500-6946-04 or -08)
Coil Side Disassembly Procedure (4-Bank Drop Target Shown)

Technicians Remember the Basics: All Service should be done by qualified personnel.
. Service assemblies which are below the

playfield, with the playfield in its' most upright position (leaning against the Backbox). Raise it
carefully! Ensure the bottom edge (back) of the playfield is still resting on the Cabinet Side
Support Rails and is forward enough to allow the Playfield to lean against the backbox at an
angle so it does not fall forward.

Re-assembly is the reverse of disassembly (removal). Keep
track of securing hardware (which are referenced under the items in the Parts Table) Use

on the threads of all screws to ensure the screws will not loosen
in play. When in doubt, give us a call!

ALWAYS REMOVE POWER BEFORE SERVICING

When lowering, rest on the support brackets first, then
continue to place in cabinet.

Loctite Blue 242

COIL AND/OR PLUNGER-LIFT BRACKET REMOVAL:

Note: Assembly need not be removed from the playfield to perform this procedure.

1. Remove the #8-32 Nylon Stop Nuts securing the Coil Mounting Bracket ( ) and Plunger
Stop Bracket ( ) from the Frame & Pem Weldment ( ).

2. Coil ( ) can now be removed. Desolder the wiring taking note which color wire goes to
either lug.

3. When reassembling, ensure the Spring Washer ( ) is in place under the Coil ( ) and over
the Coil Mounting Bracket ( ). Retighten (check) the #10-32 X 1/2" Screw which secures
the Target Lift Bracket ( ) to the Plunger ( ).
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Drawings for Major
Assemblies & Ramps
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4- or 8- Bank Drop Target (500-6946-04 or -08)
Target & PCB Side Disassembly Procedure (4-Bank Drop Target Shown)

Technicians Remember the Basics: All Service should be done by qualified personnel.
. Service assemblies which are below the

playfield, with the playfield in its' most upright position (leaning against the Backbox). Raise it
carefully! Ensure the bottom edge (back) of the playfield is still resting on the Cabinet Side
Support Rails and is forward enough to allow the Playfield to lean against the backbox at an
angle so it does not fall forward.

Re-assembly is the reverse of disassembly (removal). Keep
track of securing hardware (which are referenced under the items in the Parts Table) Use

on the threads of all screws to ensure the screws will not loosen in play.
When in doubt, give us a call!

ALWAYS REMOVE POWER BEFORE SERVICING

When lowering, rest on the support brackets first, then
continue to place in cabinet.

Loctite Blue 242

TARGET AND SPRING REMOVAL:

45° end

Note: Assembly need not be removed from the playfield to perform this procedure. When
replacing the target, perform the below steps on one target at a time.

1. Remove the #6-32 x 3/8" PPH MS Screws securing the PCB, Slotted OPTO ( ) from the
Frame & Pem Weldment ( ).

2. Remove the top Retaining Ring, 1/4" ø and Washer and set aside the Compression (Short)
Spring ( ) and second washer. Remove the bottom Retaining Ring and Washer. Unhook
the Reset Spring ( ).

3. The Target ( ) can now be removed. When reassembling, note the other targets. The
Compression Spring ( ) is at the top between the two washers, secure with the Retaing
Ring. When replacing the Reset (Long) Spring ( ), hook one end to the target tab and the
other to the tab on the Frame ( ).
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Drawings for Major
Assemblies & Ramps
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Backbox
Wiring

Backbox I /O Power Driver Board

Detai led Wir ing Diagram
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Partial View I/O Power
Driver PCB (520-5249-00)

For complete and detailed schematics
of the Connectors, Coils, Flash Lamps,
Bridges and fuses noted below (and
others) see the I/O Power Driver PCB
(Sheets & of ) in Sec. , Chp.
Printed Circuit Boards (PCBs).
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These Coil Fuses are located
under the playfield the assembly,
see Section , Chapter , Playfield Wiring.
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Note:
Coil Diodes (1N4004)
are integrated on the I/O
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#1 #2 #6*

#1 #2 #12*

WHT-GRN

GRN #1 #3

Coin
Door

Wiring
Harness

Connector

VIO

WHT-VIO

6
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a
.

#
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#1 #2 #6*

YEL
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IO
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R
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* G.I. Bulb quantities may change during production.

F1
= BRN-WHT to WHT-BRN

J15-P6 to J15-P1 (Fuse )

Location: Upper Playfield

F3
= GREEN to WHT-GRN

J15-P8 to J15-P3 (Fuse )

Location: Backpanel
+ US Coin Door X2 (Euro X3)

F4
= VIOLET to WHT-VIO

J15-P9 to J15-P4 (Fuse )

Location: Lower Right Playfield

#9*

YEL-WHT

YEL

On Coin
Door

Circuit

4
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.

#
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5
5
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u
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3
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4
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#
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7
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#
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Note: Various Colors, see
Page 62 for Part Numbers.

WHT-YEL

F2
= YELLOW to WHT-YEL

J15-P7 to J15-P2 (Fuse )

Location: Left Edge & Lwr. Rt. Flip

BB

This Edge is “Top of Playfield”.

Below: Located at the top of the P/F, rear view of the Back Panel.

Below: Bottom of Playfield shown
as if leaning up against the Backbox.

WHT-BRN

Partial View I/O Power Driver PCB
(520-5249-00)
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Playfield Switch Wiring Diagram
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BLKBLK

BLK

LP.
78

1 2 3

RED

YEL-BLU LP.
78

LP.
70

BLK

LP.
62

RED-GRYBLK LP.
62YEL-BLU

All fuses are rated:
3A 250v Slo-Blo
Do Not Over-Fuse

Please Note: Terminal Strip(s), Diode Board(s) and/or Fuse Holder(s) locations shown,
represent the general location (your game may differ slightly).

All Switch, Lamp & Coil assemblies require
diodes. Some diodes are

on Terminal Strips Diode Boards
and not on the assemblies. The Switch and
Lamp Matrix Grids also note which Switch or
Lamp has a diode on a Terminal Strip

Explanation:

located under the
playfield or

"DOTS" D O T
S "DODB"

D O D B

(noted
by meaning: " iode n erminal

trip") or on a Diode Board (noted by
meaning: " iode n iode oard").

See the Pink Pages, Playfield Bottom -
Misc. Parts and Brackets for Terminal
Strips, Diodes, Fuses and Fuse Holders
Part Numbers.
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Matrix =
GRN-BRN

Matrix =
GRN-YEL

Matrix =
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LAMPS 62 & 70
LEFT & RIGHT
BUMPERS

BLK

RED-WHT

LP.
70

YEL-BLU

SW. 55

LP. 78LP. 62 & 70

L O W E R L E F T
FL IPP ER FUSE

GRY-
YEL

RED
-YEL 3A S.B.

LO W E R R IG H T
FL IP P E R FU S E

BLU-
YEL

RED
-YEL 3A S.B.

UPPER LEFT
FL IPPER FU S E
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YEL

RED
-YEL 3A S.B.

U P P E R R IG H T
FL IP P E R FU S E

BLU-
YEL

RED
-YEL 3A S.B.

Q21 50V Step-Up Driver Board
(520-5254-00) for Coil #21 Bumper Eject

1

3
4
5

KEY

YEL-
VIO

VIO-
GRN

BLK

WHT
26-1200

+50VDC
YEL-VIO

HIGH POWER

J7-P9 I/O PCB

Q21

J10-P9/10
I/O PCB

VIO-GRN

Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations
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Q16

+50VDC

Q15

+50VDC

Q14

+50VDC

Q13

+50VDC

J10
VOLTAGE OUTPUTS

J10�

BLACK
GROUND

+50VDC
RED-YEL

HIGH
POWER

Flippers

[ 3 KEY ]

1

2

4

5

7

8

9

10

6

NOTE:
= Normally Closed
= Normally Open

= End-of-Stroke

N.C.
N.O.
E.O.S.

Our uses one supply voltage (+50VDC) for both & . Once the detects a Flipper
Cabinet Switch closure it applies a 40 pulse to the gate of the Flipper Drive Transistor
(STP22NE10L). If it continues to detect a Flipper Cabinet Switch closure it will continue
to pulse the flipper drive transistor 1 every 12 for the duration of the hold cycle.

Flipper System kick hold Game CPU
(during game play) msec

(the player holding the button in)
msec msecs

N.O.

LEFT
FLIPPER
BUTTON

�SW. D-9

ON CABINET
INSIDE LEFT

DOUBLE-STACK

DEDICATED
SWITCH

0

N.C.

The Outside located
on the Cabinet operates both the Left Flipper &
Upper Left Flipper, if used.

These switches are . Pressing
half-way down operates the Lower Flippers
(respectively); pressing full down operates both
the Lower Fl ipper & Upper Fl ippers
(respectively) simultaneously.

LEFT FLIPPER BUTTON

RIGHT & LEFT BUTTONS:

The Outside
located on the Cabinet

operates both the Right Flipper & Upper Right
Flipper, if used.

RIGHT
FLIPPER BUTTON

Double-stacked

IC
-U

4

IC
-U

4

IC
-U

4

IC
-U

4

IC
-U

4

IC
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4
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4
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4
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G
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Y
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L
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IO

G
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Y
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K

B
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A
C

K

Dedicated Switch
Source Number :

IC
LVC245A

J9�

Q13-Q16:
NEAR

5 2

These Coil Fuses are located
under the playfield the assembly,
see Section , Chapter , Playfield Wiring.

Partial View I/O
Power Driver PCB

(520-5249-00)

J
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H
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H
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U
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R
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N
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S
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L
E

N
O

ID
S

BLU-GRN

BLU-BLK

ORG-GRY

ORG-VIO

22-1080

23-1100

23-1100

22-1080 3A
SLO-BLO

GRY-YEL

BLU-YEL

3A
SLO-BLO

[ 3 KEY ]

3A
SLO-BLO

GRY-YEL

BLU-YEL

3A
SLO-BLO

1

2

4

5

6

7

8

9

LEFT
FLIPPER

E.O.S.

�SW. D-10

ON LEFT FLIPPER
ASSEMBLY

DEDICATED
SWITCH

N.O.

RIGHT
FLIPPER
BUTTON

�SW. D-11

ON CABINET
INSIDE RIGHT

DOUBLE-STACK

DEDICATED
SWITCH

N.C.

RIGHT
FLIPPER

E.O.S.

�SW. D-12

ON RIGHT FLIPPER
ASSEMBLY

DEDICATED
SWITCH

N.O.

UPPER LEFT
FLIPPER
BUTTON

�SW. D-13

ON CABINET
INSIDE UPR. LEFT
DOUBLE-STACK

DEDICATED
SWITCH

N.C.

UPPER LEFT
FLIPPER

E.O.S.

�SW. D-14

ON LEFT FLIPPER
ASSEMBLY

DEDICATED
SWITCH

N.O.

UPPER RIGHT
FLIPPER
BUTTON

�SW. D-15

ON CABINET
INSIDE UPR. RIGHT

DOUBLE-STACK

DEDICATED
SWITCH

N.C.

UPPER RIGHT
FLIPPER

E.O.S.

�SW. D-16

ON RIGHT FLIPPER
ASSEMBLY

DEDICATED
SWITCH

1 2 4 5 6 7 8J3
DEDICATED SWITCHES

I/O POWER DRIVER PCB

CPU/Sound PCB

9 10

(Black)
GND

(Black)
GND

(Black)
GND

(Black)
GND

(Black)
GND

(Black)
GND

(Black)
GND

(Black)
GND

Note on this Game:
-Flippers are used:4

Left Side
(Lower & Upper)
and Right Side

(Lower & Upper)

MOS FET
IC

STP22NE10L
Source Number :

Partial View CPU/Sound
PCB (520-5246-00)

#13

#14

#15

#16

Upper PF
Left Flipper

Upper PF
Right Flipper

Left Flipper

Right Flipper

(Lower)

(Lower)

Note:
Coil Diodes (1N4004)
are integrated on the I/O
Power Driver PC Board.

Technical
Overview

RED-YEL 50VDCRED-YEL 50VDC

The (End-Of-Stroke) serves the same function as before as it prevents
foldback when the player has the flipper energized to capture balls. The

is a normally closed switch which opens approximately 1/16" when
the flipper is energized. The will detect a switch closure if the flipper bat is

E.O.S. Switch
E.O.S.

Dedicated Switch
Game CPU

S
ec

.
5
:

P
la

y
fi
el

d
..

.

Playfield
Wiring
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4-Flipper Circuit Wiring Diagram

forced back by a high velocity shot or
rebound on the playfield and will apply
another 40 pulse of 50VDC to the
coil.

msec
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T
O

I/O
P

O
W

E
R

D
R

IV
E

R
B

O
A

R
D

GRY

GRY-WHT

GRY-GRN

19VAC

19VAC

3

5

4

2

5

3

BLU-WHT 13VAC

13VAC

9

10

8

9

1F/M2 I/O J17

WHT-RED

WHT-RED

16VAC

16VAC

7

6

6

7

RED

RED

8VAC

8VAC

13

14

1

4

BLK-YEL

YEL-BLK

BLK-ORG

48VAC

48VAC

11

15

12

3

1

2

BLU-WHT

WHT-GRN

TO DISPLAY POWER
SUPPLY PC BOARD

WHT

BLK-RED

88VAC

100VAC

2

1

8

1

3

2

24VAC

24VAC

1T1

T
O

I/O
P

O
W

E
R

D
R

IV
E

R
B

O
A

R
D

YEL

YEL-WHT

1

3

2

1F/M3

1

3

2

4

5

6

4

5

6

5.7VAC

BLK

WHT

1F/M1

T
O

D
O

L
L

A
R

B
IL

L
$

V
A

L
ID

A
T

O
R

1

2

6

9

3

5

4

8

7

2

1 115VAC

DOMESTIC
CONFIGURATION

ON/OFF

I/0

WHT

BLK

100/105
VOLTS

1

7

23

89

JAPAN
LOW LINE VOLTAGE

100VAC / 105VAC

or

56

9-PIN CONN.
black & white wires from

the POWER BOX, cabinet bottom.

BACK VIEW�

12
4

5

7

8
9

3

6

1

4

7

1
2

3
4

5
6

7
8

9

FRONT
VIEW

206
VOLTS

1

7

2

89

56

3

218
VOLTS

1

7

2

8

56

3

9

230
VOLTS

1

7

2

8

INTERNATIONAL
HIGH LINE VOLTAGE

230VAC / 218VAC / 206VAC

or

56 4

3

9

115
VOLTS

456

1

7

23

89

N. AMERICA LINE VOLTAGE
110VAC / 120VAC

4

4 4

BLAC K

WHITE

BLAC K

BLAC K

BLACK BLACK

WHITE

WHITE

WHITE WHITE

TO BRIDGE 3
FOR AUDIO

+5.7VAC

FOR GENERAL
ILLUMINATION
(G.I.s) +5.7VAC

F12 5A S.B.

F9 8A S.B.

F10 5A S.B.

F11 4A S.B.

F5 7A S.B.

F6 3A S.B.

F1 3/4A S.B.

F1, F2, F3, F4 5A S.B. (all)

ALL FUSES RATED 250V SLO-BLO DO NOT OVERFUSE�

F13 5A S.B.

I/O J11

DPS CN1

I/O J14

TO BRIDGE 4
FOR +18VDC

CONTROL LAMPS

TO BRIDGE 2
FOR +20VDC

COILS / FLASHERS

TO BRIDGE 5
FOR +5VDC

LOGIC POWER

TO BRIDGE 1
FOR +50VDC

COILS / FLIPPERS

FLUORESCENT TUBE, STARTER & BALLAST

LOCATED IN THE BACKBOX

1F/M4

RED

BLU

BLU

WHT

BLK

120VAC

WHT

FLUORESCENT TUBE 24"
(F20T9CW)

SPI Nr.: 165-5061-00

BLK-WHT BLK

STARTER
FLUOR. FS2 LIGHT
SPI Nr.: 165-5011-01

BALLAST
CU45Z-W 1/2" Core

120V 50/60Hz 13W (UL)
SPI Nr.: 010-5015-00

Transformer Power Wiring Diagram

Ca b i n e t a n d Co i n D o o r W i r i n g

S e c t i o n 5 Ch a p t e r 3 o f 4
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Door Wiring
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Domestic = BLK 115VAC
International. = BRN 220VAC

Domestic =
International =

WHT 115VAC
BLU 220VAC

GRN (to ( )arth Ground)E

SERVICE OUTLET
(Domestic / International)
Note: Not All International Games
have or require a Service Outlet.

1F1 FUSE
Domestic =

International =

8A 250V Slo-Blo
Fuse

5A 250V Slo-Blo
Fuse

1V1 VARISTER
Dom. =
Int'l =

130V
275V

GRN

GROUND

LINE
CORD

( )eutralN

HOT ( )oadL

� �Jumper Configurations for Voltage Variations

RF1

LINE
FILTER

120V / 240V
50 Hz / 60 Hz

JU
M

P
E

R

JU
M

P
E

R



J13�
YEL-RED

YEL-BRN

Ground

IC-U4

IC-U4

IC-U4

IC-U4

IC-U4

IC-U4

IC-U4

IC-U4

J3�

[ 3 KEY ]

BLACK

GRY-VIO

GRY-GRN

GRY-ORG

GRY-BRN

GRY-BLK

GRY-BLU

GRY-YEL

GRY-RED

D
e

d
ica

te
d

S
w

itch
S

o
u

rce
N

u
m

b
e

r
:

IC
L

V
C

2
4

5
A

N.O.

N.O.

1

2

4

5

6

7

8

9

10

N.O.

N.O.

Upper Right Double-Stack Dedicated Switch(es)
(location : cabinet inside right, below flipper button)

J
3

D
E

D
IC

A
T

E
D

S
W

IT
C

H
E

S

Ground

IC-U41

IC-U41

J13�
BLACK

LT. GRN-BRN

LT. GRN-ORGL
V

C
2

4
5

A 1

4

10

D
E

D
IC

A
T

E
D

S
W

IT
C

H
E

S

�

�

�

�

SW. D-15

SW. D-11

SW. D-13

SW. D-90

N.C.

N.C.

N.C.

N.C.

�

�

�

�

SW. D-16

SW. D-12

SW. D-14

SW. D-10

�SW. D-17
TILT PENDULUM

(PLUMB BOB)

UPR. RIGHT FLIPPER BUTTON

RIGHT FLIPPER BUTTON

UPPER RIGHT FLIPPER E.O.S.

RIGHT FLIPPER E.O.S.

UPPER LEFT FLIPPER E.O.S.

LEFT FLIPPER E.O.S.

UPPER LEFT FLIPPER BUTTON

LEFT FLIPPER BUTTON

Section 5, Chapter 3
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Cabinet Wiring Diagram

Cabinet and Coin
Door Wiring
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C
o
in

(Black)
GND

1

2

1

J1�

J12�
TAN-VIO

TAN-WHT

GRN-BRN

BLACK

Upper Left Double-Stack
Dedicated Switch(es)
(location : cabinet inside
left, below flipper button)

J
1

3
+
J

1
2

L
A

M
P

C
O

L
.
1
8
V

/
L

A
M

P
R

O
W

S

DIODE IN
CONNECTOR

N.O.

TOURNAMENT
BUTTON
�LAMP 2

TOURNAMENT
BUTTON
�SW. 15

O
R

G
-B

R
N

TA
N

-V
IO

G
R

N
-B

R
N

Y
E

L-R
E

D
N.O.

N.O.

9

8

J12�

1

2-LUG DIODE
TERMINAL STRIP

RED-BRNORG-BRN

�LAMP 1
START BUTTON

�SW. 16
START BUTTON

N.O.

J
1

+
J

1
2

S
W

IT
C

H
D

R
IV

E
S

/
S

W
.
R

E
T

U
R

N
S

� �I/O POWER DRIVER PCB� �CPU/Sound PCB

1

2

J12�

J
1

3

(Black)
GND

(Black)
GND

�SW. D-19
TICKET NOTCH

(IF USED)

J16�
+5VDC RED

+12VDC GRY-RED
3

4
–
8

P
O

W
E

R
O

U
T

J
1

6

BLK(GND)

VIO-GRY

4
–
8

10

J16�

Q24 OPTIONAL COIL (e.g. Coin or Tix Meter)
(location : Coin Door)

J
1

6
+
J

7
P

O
W

E
R

O
U

T
/
L

O
W

C
U

R
.

J7�

OPTIONAL
+5VDC RED

J17� J
1

7
+
J

1
1

P
W

R
.
X

F
R

M
R

/
A

C
V

O
L
T
A

G
E

S

NORMALLY OPEN -1
16VAC RED-WHT

7

3

COMMON - 1
16VAC WHT-RED
TRANSFORMER

N.O.

NORMALLY OPEN -2
48VAC BLK-YEL

COMMON - 2
48VAC BLK-YEL
TRANSFORMER

20VDC
COILS

50VDC
COILS

J11�

COIL POWER INTERLOCK SWITCH
(location : inside Coin Door)

�
�

I/O
P

O
W

E
R

D
R

IV
E

R
P

C
B

J7�

Q24 OPTIONAL COIL
~ e.g. Coin or Tix Meter ~

(location : Coin Door)

(loc. : under Right Flip. Button)
POWER SOURCE CONNECTOR

�
�

C
P

U
/S

o
u

n
d

P
C

B

J10�
YEL-WHT

YEL-BLK

RED-WHT

RED-BLK
1

2

3

4J
1

0
A

U
D

IO

BACKBOX
LEFT

SPEAKER

BACKBOX
RIGHT

SPEAKER

CABINET
BOTTOM
SPEAKER

(OUT A–)

OUT A [+]

(OUT B –)

OUT B [+]



J
1

6
+
J

1
5

�
�

I/
O

P
O

W
E

R
D

R
IV

E
R

P
C

B

E
L

E
C

T
R

O
IC

C
O

IN
M

E
C

H
A

N
IS

M
IN

T
E

R
F

A
C

E
P

C
B

52
0-

51
93

-0
0

IF YOUR GAME HAS AN ELECTRONIC COIN MECH. INTERFACE PC BOARD ( 520-5193-00 ):

CN3

+20VDC
GND

BLK
1

4

5

CN1

7
6

SW DRV 1

3KEY

2

12345
CN2

Red Stripe

to COIN MECH54 621 3

G
N

D

1 2

109

98 107

+
12

V
D

C
R

E
D

D
e

d
.

S
w

it
c
h

Cabinet and Coin
Door Wiring
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6

7

J15�

Ground

IC-U2

IC-U2

IC-U2

IC-U2

IC-U2

Ground

J2�

[ 5 KEY ]

BLACK

PNK-GRN

PNK-YEL

PNK-ORG

PNK-RED

PNK-BRN

BLACK

D
.S

.
S

o
u

rc
e

N
r.

:
IC

L
V

C
2

4
5

A

2

3

4

6

7

11

J
2

D
E

D
IC

A
T

E
D

S
W

IT
C

H
E

S

1

Ground

IC-U41

IC-U41

IC-U41

IC-U41

IC-U41

J13�
BLACK

LT. GRN-GRY

LT. GRN-VIO

LT. GRN-BLU

LT. GRN-BLK

LT. GRN-BRN

D
.S

.
S

o
u

rc
e

N
r.

:
IC

L
V

C
2

4
5

A

1

6

7

8

9

10

J
1

3
D

E
D

IC
A

T
E

D
S

W
IT

C
H

E
S

SW. D-2�
TO CENTER COIN SLOT

/ DOLLAR BILL ACCEPTOR
VALIDATORor (OPTIONAL)

0

WHITE

BLACK

�

�

�

�

SW. D-24

SW. D-23

SW. D-22

SW. D-21

�SW. D-18

2

1

SELECT BLACKBUTTON ( )

+ / > BUTTON ( )RED

< / – BUTTON ( )RED

BACK BUTTON ( )GREEN

(l
o
c
a
ti
o
n

:
C

o
in

D
o
o
r)

4-
B

U
T

T
O

N
S

F
O

R
S

E
R

V
IC

E
M

E
N

U

WHT-BLK

BLK-WHT

PNK-RED

(location : Coin Door)
COIN SLOT SWITCHES & G.I.s

#5
55

G
.I.

B
U

LB
S

(lo
ca

tio
n

:C
oi

n
D

oo
r)

P
O

W
E

R
O

U
T

/
G

E
N

.
IL

L
U

M
.

WHT-GRN

GREEN
YEL-WHT

YELLOW

N/C

BLACK

+110VAC

( HOT )

NUETRAL

+110VAC

ALT. BILL ACCEPTOR
(location : Cabinet)

SW. D-20

+5V
RED
BLACK

PNK-RED

PNK-GRN

PNK-YEL

PNK-ORG

PNK-BRN

�

�

SW. D-5

SW. D-4

0

0

0

0

SW. D-3

SW. D-1

�

�

5TH COIN SLOT

4TH COIN SLOT

RIGHT COIN SLOT

LEFT COIN SLOT

B
LA

C
K

BLACK

LT. GRN-GRY

LT. GRN-VIO

LT. GRN-BLU

LT. GRN-BLK

B
LA

C
K

TO POWER BOX IN CABINET

�
�

C
P

U
/S

o
u

n
d

P
C

B

Coin Door Wiring Diagram

SLAM TILT (OPTIONAL)

LT. GRN-RED

BLACK

SW. D-2
SW. D-3

SW. D-1

3

2

1

6

5

4

9

8

7

12

10

3

2

1

6

5

4

9

8

7

12

10

PNK-BRN (P-3) SW. D-1 CPU J2-P2 LEFT COIN SLOT

PNK-RED (P-2) SW. D-2 CPU J2-P3 CENTER COIN SLOT

PNK-ORG (P-1) SW. D-3 CPU J2-P4 RIGHT COIN SLOT

PNK-YEL (P-6) SW. D-4 CPU J2-P6 4TH COIN SLOT

PNK-GRN (P-5) SW. D-5 CPU J2-P7 5TH COIN SLOT

2

2

1

5

4

9 12

BROWN +20VDC

RIBBON CABLE, Pins 1-10 corresponds
to the Coin Mech. Conn. Pins 1-10

NOT SHOWN ARE THE WIRES FOR
PINS 4, 6, 7, 8, 9 & 10 (SERVICE BUTTONS
& OPTIONAL SLAM TILT); THEY ARE
IDENTICAL TO ABOVE 12-PIN MOLEX
BLOCK CONNECTOR

J
7

+
J

1
5

L
O

W
C

U
R

R
E

N
T

/
G

E
N

.
IL

L
U

M
.

6

7

J15�

#555 G.I. BULB
(location : Coin Door)

J7�

WHT-GRN

GREEN

+20VDC
BROWN

1

YEL-WHT

YELLOW

BLACK

+20VDC BROWN

BLACK

US TYPICAL 25¢ 2-SLOT COIN DOOR
USES

036-5509-25
CABLE WIRING HARNESS

1
USES

-SLOT COIN DOOR WITH C120 CAPABILITIES (NO INTERFACE COIN MECH PCB REQUIRED)
CABLE WIRING HARNESS

036-5509-31A (+12VDC - )GRY RED

to 12-PIN MOLEX BLOCK CONNECTOR

12-PIN
MOLEX
BLOCK
CONN.

9-PIN
MOLEX
BLOCK
CONN.

9-PIN
MOLEX
BLOCK
CONN.

8

107

6

~ WIRING CONFIGURATION WILL VARY ACCORDING TO COUNTRY ~ S
ec
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NON-US NON-C120 3-SLOT COIN DOOR
USES CABLE WIRING HARNESS

036-5509-33

NON-US NON-C120 2-SLOT COIN DOOR
USES CABLE WIRING HARNESS

036-5509-32

1-SLOT COIN DOOR
USES CABLE WIRING HARNESS

USE WITH C120 CAPABILITIES REQUIRING PCB 520-5193-00

036-5509-31 (S.A.M. SYSTEM)

3
2
1

4

IF YOUR GAME HAS A
WIRE TO

THE 4-PIN CONNECTOR, THE
CABLE WIRING HARNESS IS

. IF THE WIRE IS NOT
BROWN BUT INSTEAD, USE CABLE
WIRING HARNESS , AND THE
ELECTRONIC COIN MECH INTERFACE PCB 520-5193-00.

036-5509-31
+12VDC GRY-RED

036-5509-31A DO NOT USE

+20VDC BROWN

PLEASE NOTE:

3
2
1

4

BLACK

J16�

3

+12VDC
GRY-RED

Note: If a
( I/O J7-P1 ),

is connected to Pin-3
of the Coin Door 4-Pin
Flat Connector and a
C120 is required, see
the Electronic Coin Mech.
PCB Wiring below.

+20VDC
BROWN

036-5509-31B (ICT/KAL ONLY) / 036-5509-31C (ODA ONLY) / 036-5509-31D (SPAIN ONLY)
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Future Expansion
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Printed Circuit
Boards (PCBs)
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+5v
CN1

RED

R3
10K �

R1
10M �

R2
4.7K �

GND

520-5173-00
Transmitter

520-5174-00
Receiver = Emitting Light

Q1
2N5460

Q2
2N3906G D

S

A

B

WHT/XXX

WHT/XXX

GRN/XXX

(Switch Row/
Return +)

(Switch Row/
Return +)

(Switch Col/
Drive -)

CN1

1

3

2
BLK

1

520-5173-00 (TRANS) 520-5174-00 (REC)

R6
10K �

R4
10M �

R5
4.7K �

Q3
2N5460

Q4
2N3906

A

B

R1
180 �

R2
180 �

LED 2
TLRH180P

2

LED 2
TLRH180P

LED 1
TLRH180P

LED 1
TLRH180P

520-5173-00
TRANS

1B1

1B1 2
A

7

M
G

E3

2
A

7

M
G

E3

562

562

105

105

1
0
3

1
0
3

520-5174-00
REC

Boards Actual Size
(Screened Text Printed Larger for Clarity)

E

C

B

G D

S

E

C

B

G D S
B E C

=Gate =Drain =Source
=Base =Emitter =Collector

As light from the falls on the , it generates a Positive Bias Voltage (0.7v to 1.5v)
which is applied to the ( ) of turning off. When is held off, no current flows through

's ( ). With no is off and acts as an . When the light is
interrupted (Rec. Bd.) bleeds the gate voltage off of allowing it to conduct, switching on,
which acts as a . The operates identical as the .

Transmitter LED1 Receiver LED1
Gate G Q1 (Fet 2N5460) Q1 Q1

Q2 (2N3906) Base B Q2
R1 Q1 Q2

LED2 (Trans/Rec) Circuit LED1 Circuit

base current, OPEN SWITCH
(BLOCKED)

CLOSED SWITCH

Trough Up-Kicker Dual OPTO PCBs (515-0173-00 & 515-0174-00) Component Layout & Parts

Te s t
Po in t

Te s t
Po in t

Tes t
Po in t

Tes t
P o i n t

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. Items 1-5
1 520-5173-00 Dual-OPTO Trans. Board PCB Assy. 1-3

B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. PCB Assy. Items 1-9
1 520-5174-00 Dual-OPTO Rec. Board PCB Assy. Items 1-7

(with all )
— (with Items only)

(with all )
— (with only)

( )

05 2 121-5082-00 R1, R4 10M 1/8W Chip Res. (CRCW)
06 2 121-5083-00 R2, R5 4.7K 1/8W Chip Res. (CRCW)
07 2 121-5011-00 R3, R6 10K 1/8W Chip Res. (CRCW)

01 1 045-5111-02 CN1 2X, .156" Rt. Angle Conn.
( )

03 2 121-5067-00 R1, R2 180 1/8W Chip Res. (CRCW)
04 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
05 3 545-5518-00 n/a OPTO PCB Rubber Grommet

01 1 045-5111-03 CN1 3X, .156" Rt. Angle Conn.

03 2 110-5006-00 Q1, Q3 2N5460, Transistor (P-FET SOT-23)
04 2 110-0086-00 Q2, Q4 , Transistor

08 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
09 3 545-5518-00 n/a OPTO PCB Rubber Grommet

(26-60-5020)

(26-60-5030)

2N3906

�

�

�

�

02 2 165-5052-00 LED1, LED2 LED TLRH180P Ultra Bright Red

02 2 165-5052-00 LED 1, LED 2 LED TLRH180P Ultra Bright Red

Front Side
(LEDs & 2-Pin Connector)

Back Side
(Solder / Surface Mounts)

Front Side
(LEDs & 3-Pin Connector)

Back Side
(Solder / )Surface Mounts

Replacement Part:

SPI Part N :1
165-5052-00

LED TLRH180P
(T1-3/4 GaAIAs)

Trough Up-Kicker Dual OPTO PCBs (515-0173-00 & 515-0174-00) Theory of Op. & Schematic
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I/O POWER DRIVER PCB S.A.M. System (520-5249-00) Schematic (Sheet 1 of 4)
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I/O POWER DRIVER PCB S.A.M. System (520-5249-00) Schematic (Sheet 2 of 4)
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ITEM QTY. SPI PART NUMBER (MFG. P.N.) REF-DESIGNATOR DESCRIPTION (SM = Surface Mount)

— 1 520-5249-00 I/O Power Driver PCB (S.A.M. System), Rev. A (includes Items )

for
for

for on
2 pcs. for 1 pc. each for
2 pcs. each for
2 pcs. for pc. each for
for
for for

1-67
1 1 121-6001-00 (101-0001807) R9 Resistor SM 0805 Film 1.5K 1/10W 5%
2 22 121-6002-00 (101-0001820) R86, R87, R88, R89, R90, R91, R92, R93, R102, Resistor SM 0805 Film 100 1/10W 5%

R104, R106, R108, R110, R112, R114, R116, R118,
R120, R122, R124, R126, R146

3 12 121-6020-00 (101-0001827) R21, R94, R95, R101, R103, R105, R107, R109, Resistor SM 0805 Film 10K 1/10W 5%
R111, R113, R115, R144

4 1 121-6003-00 (101-0001845) R2 Resistor SM 0805 Film 120 1/10W 5%
5 20 121-6022-00 (101-0001905) R7, R8, R10, R11, R12, R13, R18, R19, R98, Resistor SM 0805 Film 1K 1/10W 5%

R100, R150, R152, R154, R156, R158, R160,
R162, R164, R166, R167

6 2 121-6004-00 (101-0001943) R6, R145 Resistor SM 0805 Film 220 1/10W 5%
7 16 121-6005-00 (101-0001849) R55, R57, R59, R61, R63, R65, R67, R69, R71, Resistor SM 0805 Film 22K 1/10W 5%

R73, R75, R77, R79, R81, R83, R85
8 2 121-6006-00 (101-0002012) R3, R149 Resistor SM 0805 Film 330 1/10W 5%
9 3 121-6007-00 (101-0002031) R1, R4, R5 Resistor SM 0805 Film 390 1/10W 5%
10 8 121-6013-00 (101-0002035) R151, R153, R155, R157, R159, R161, R163, Resistor SM 0805 Film 39K 1/10W 5%

R165
11 9 121-6008-00 (101-0002046) R96, R97, R99, R117, R119, R121, R123, R125, Resistor SM 0805 Film 4.7K 1/10W 5%

R148
12 8 121-6014-00 (101-0002065) R129, R131, R133, R135, R137, R139, R141, Resistor SM 0805 Film 47 1/10W 5%

R143
13 1 121-6015-00 (101-0002071) R20 Resistor SM 0805 Film 47K 1/10W 5%
14 8 121-6009-00 (101-0002108) R128, R130, R132, R134, R136, R138, R140, Resistor SM 0805 Film 6.8K 1/10W 5%

R142
15 16 121-6010-00 (101-0002116) R54, R56, R58, R60, R62, R64, R66, R68, R70, Resistor SM 0805 Film 620 1/10W 5%

R72, R74, R76, R78, R80, R82, R84
16 4 121-6016-00 (101-0002126) R14, R15, R16, R17 Resistor SM 0805 Film 680 1/10W 5%
17 10 121-6011-00 (101-0002296) R28, R29, R30, R31, R32, R33, R34, R35, R36, Resistor SM 1206 Film 22K 1/10W 5%

R37
18 8 121-6012-00 (101-0002473) R22, R23, R24, R25, R26, R27, R168, R169 Resistor SM 1206 Film 8.2K 1/10W 5%
19 16 121-6013-01 (101-0002378) R38, R39, R40, R41, R42, R43, R44, R45, R46, Resistor SM 1206 Film 39K 1/10W 5%

R47, R48, R49, R50, R51, R52, R53
20 16 125-6001-00 (121-0000056) C2, C66, C67, C68, C69, C70, C71, C72, C73, Capacitor SM 0805 Cer. .1UF 50V 10% X7R

C74, C75, C76, C77, C78, C79, C80
21 25 125-6002-00 (121-0000096) C13, C14, C15, C16, C17, C18, C19, C20, C21, Capacitor SM 0805 Cer. 470PF 50V 5% NPO

C30, C31, C32, C33, C34, C35, C36, C37, C59,
C60, C61, C62, C63, C64, C65, C81

22 18 125-6003-00 (121-0004236) C7, C12, C38, C39, C40, C41, C42, C43, C44, Capacitor SM 0805 Cer. .01UF 50V 10% X7R
C45, C46, C47, C48, C49, C50, C51, C52, C53

23 13 125-6004-00 (121-0005318) C22, C23, C24, C25, C26, C27, C28, C29, C54, Capacitor SM 0805 Cer. 22PF 100V 5% NPO
C55, C56, C57, C58

24 1 125-5032-00 (131-0003773) C1 Capacitor Tht. Radial Alum. 100UF 25V 20%
25 1 125-5034-00 (131-0003864) C5 Capacitor Tht. Radial Alum. 4700UF 35V 20%
26 1 125-5029-01 (133-0003741) C10 Capacitor Tht. Disc Cer. .1UF 500V 20%
27 1 125-6022-00 (134-0003846) C11 Capacitor Tht. Radial Alum. 330UF 160V 20%
28 5 125-5036-01 (134-0004000) C3, C4, C6, C8, C9 Cap. Tht. Rad. Al. 15000UF 35V 20% Snap-In
29 34 112-6001-01 (183-0004374) D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, Diode Tht. DO-41 1N4004 400V 1A

D12, D13, D14, D15, D16, D17, D18, D19, D20,
D21, D22, D23, D24, D25, D26, D27, D28, D29,
D30, D31, D32, D49, D74

30 5 112-5000-00 (187-0004700) BRDG1, BRDG2, BRDG3, BRDG4, BRDG5 Bridge Tht. Fullwave 100V 35A MB-35
31 10 110-0088-01 (203-0003591) Q33, Q34, Q35, Q36, Q37, Q38, Q39, Q40, Fet Tht. TO-220 STP20NE06L NFet 60V 20A

Q41, Q42
32 16 110-0106-00 (203-0003592) Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Fet Tht. TO-220 20N10L NFet 100V 20A

Q12, Q13, Q14, Q15, Q16
33 8 110-0089-00 (203-0003597) U10, U11, U12, U13, U14, U15, U16, U17 Fet Tht. NFet HighSide 26V 6A
34 2 110-0069-01 (211-0003589) Q44, Q45 Trans. SM SOT-23 MMST3904 NPN 40V 0.2A
35 16 110-0067-00 (213-0003565) Q17, Q18, Q19, Q20, Q21, Q22, Q23, Q24, Q25, Transistor Tht. TO-220 TIP122 NPN 100V 5A

Q26, Q27, Q28,Q29, Q30, Q31, Q32
36 3 100-6003-00 (221-0000972) U18, U22, U24 I.C. SM SOIC 74HC245 Oct. Bus. Xcvr.
37 1 100-6000-00 (221-0011253) U23 I.C. SM SOIC DS1832S, SO-8
38 8 100-5056-00 (221-0001287) U2, U3, U4, U5, U6, U7, U9, U21 I.C. SM SOIC 74HCT273 Oct. D F-F
39 2 100-6001-00 (221-0003728) U19, U20 I.C. SM SO 74LS138D 3-8 DC/DMX
40 1 100-6002-00 (221-0011135) U8 I.C. SM SOIC 74LS74AD SOIC-14
41 1 100-0356-00 (225-0003582) U1 I.C. Tht. TO-3 LM338 5A Adjust. Voltage Reg.
42 5 045- (315-0003427) J2, J6, J7, J10, J13 Con. Tht. Hdr. 10 Pin, 1 Row .156"
43 1 045- (315-0006910) J1 Con. Tht. Hdr. 20 Pin, 2 Row .1"
44 2 045- (315-0003430) J3, J12 Con. Tht. Hdr. 12 Pin, 1 Row .156"
45 1 045- (315-0003432) J16 Con. Tht. Hdr. 15 Pin, 1 Row .156"
46 1 045- (315-0003503) J11 Con. Tht. Pwr. 3 Pin, 1 Row .25"
47 1 045- (315-0003504) J14 Con. Tht. Pwr. 6 Pin, 2 Row .25"
48 1 045- (315-0003505) J17 Con. Tht. Pwr. 9 Pin, 3 Row .25"
49 3 045- (315-0003821) J8, J9, J15 Con. Tht. Hdr. 9 Pin, 1 Row .156"
50 2 200-5000-08 (407-0003117) F6, F8 Fuse 3 Amp 250V Slo-Blo (Glass, Tht. 3AG)
51 2 200-5000-06 (407-0003118) F7, F11 Fuse 4 Amp 250V Slo-Blo (Glass, Tht. 3AG)
52 7 200-5000-01 (407-0003119) F1, F2, F3, F4, F10, F12, F13 Fuse 5 Amp 250V Slo-Blo (Glass, Tht. 3AG)
53 1 200-5000-03 (407-0003121) F5 Fuse 7 Amp 250V Slo-Blo (Glass, Tht. 3AG)
54 1 200-5000-05 (407-0003122) F9 Fuse 8 Amp 250V Slo-Blo (Glass, Tht. 3AG)
55 1 121-5039-00 (415-0004788) POT1 Potiento THT 50 Single Top Adjust. Trimr.
56 1 165-6000-00 (425-0006913) L18 LED SM Yellow 0805 LED
57 5 165-6001-00 (425-0007753) L4, L6, L8, L16, L19 LED SM Green Ultrabright Top
58 13 165-6002-00 (425-0007755) L1, L2, L3, L5, L7, L9, L10, L11, L12, LED SM Red Ultrabright Top 0805 LED

L15, L17
59 1 190-5002-00 (448-0004778) RLY1 Relay Tht. GW DPDT10A DC24

2400VA PC MNT
60 1 127-5001-00 (461-0003520) BRDG 4, BRDG 5 Heatsink, Sq. Finned Ba TO-220 Avid 531102
61 1 127-5001-02 (461-0003534) U1 Heatsink All Large Finned Alum. TO-3
62 1 127-5001-04 (579103B00000G) U1 TO-3 LM338 5A Adj. Volt. Reg. Heatsink, Circular Finned (Mfg. Aavid)
63 4 240-5008-00 (503-0004469) U1 BRDG 4 & 5 #6-32 Keps Nut
64 26 205-0004-00 (503-0004667) F1 - F13 Fuseclip with End Stops (+ Ears)
65 4 237-5504-00 (504-0004610) U1 1 BRDG 4 & 5 #6-32 X 3/4" PPH MS (Zinc) Screw
66 2 254-5007-02 (507-0004544) BRDG 4 & 5 1/4" Slf. Rtn. Spacer White
67 5 254-5007-05 (507-0004547) BRDG1, 2 & 3 and Mounting Holes 5 Slf. Rtn. Spacer White

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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Hex Inverter;

(Mfg. .169" I.D. X 9/32" O.D. X 1/4")
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C

B

A

A14

A12

A7
A6
A5
A4
A3
A2
A1

A13

A8
A9
A10

BRAM

A11

A15
A16

0.22F

A0
12

A1
11

A2
10

A3
9

A4
8

A5
7

A6
6

A7
5

A8
27

A9
26

A10
23

A11
25

A12
4

A13
28

A14
3

A15
31

A16
2

D0
13

D1
14

D2
15

D3
17

D4
18

D5
19

D6
20

D7
21

OE
24

CE1
22

CE2
30

WE
29

G
N

D
1
6

V
C

C
3
2

NC 1

A0/NLB

RAMW

NRD/NOE

C255

C89
0.1 UF

R66 100K

X2_A5
X2_A4
X2_A3
X2_A2
X2_A1

X2_A16
X2_A15
X2_A14
X2_A13 X2_A12

X2_A11
X2_A10
X2_A9

X2_A8
X2_A7
X2_A6

X2_D10
X2_D11

X2_D12
X2_D13
X2_D14
X2_D15

/

/

U48
A41

A32

A23

A14

A05

CS#6

I/O07

I/O18

I/O29

I/O310

VDD11

VSS12

I/O413

I/O514

I/O615

I/O716

WE#17

A1518

A1419

A1320

A1221

NC22 NC 23
A11 24
A10 25
A9 26
A8 27
NC 28

I/O8 29
I/O9 30

I/O10 31
I/O11 32
VDD 33
VSS 34

I/O12 35
I/O13 36
I/O14 37
I/O15 38
BLE# 39
BHE# 40

OE# 41
A7 42
A6 43
A5 44

X2_D0
X2_D1
X2_D2
X2_D3

X2_D4
X2_D5
X2_D6
X2_D7 X2_D8

X2_D9

X2_NRD NOE

X2_NWE

X2_NUB
X2_A0 NLB

+3.3V

+3.3V

I
D

T
7
1
V

0
1
6
S

A
S

O
J
4
4

IDT71V016SA

U11

128K X 8 RAM

+3.3V

C77
0.1 UF

C65
0.1 UF

A1

A6

A2
A3
A4
A5

A11

A8
A9

A7

A14

A10

A13
A12

A17
A18

A19

EPROM
A16
A15

+5V

U9
A0

12

A1
11

A2
10

A3
9

A4
8

A5
7

A6
6

A7
5

A8
27

A9
26

A10
23

A11
25

A12
4

A13
28

A14
29

A15
3

A16
2

A17
30

A18
31

VPP 1

CS 22

OE 24

V
C

C
3
2

G
N

D
1
6

D0 13

D1 14

D2 15

D3 17

D4 18

D5 19

D6 20

D7 21

A0/NLB

NRD/NOE

27C040
+3.3V

C219
0.1 UF

C220
0.1 UF

P18

P17

P16

B1

12

Y2

3

2

1
4

R212

0

TP11

U43
VCC2

1

X1
2

X2
3

GND
4

RST
5

I/O
6

SCLK
7

VCC1
8

U54

LM317T

VOUT 2

ADJ1

VIN3

R211

100 +3.3V

+12V

24mm COIN CELL
KEYSTONE 105

I

RESISTOR

PLACE
SHORT NG
TRACE
BETWEEN
2 PADS
OF 0 OHM

24mmBAT

32.768KHz

D25

SMT4148

D28

SMT4148

C256
2.2 UF

R215 220 R214
220

R216
470

D26
SMT4148

D24

SMT4148

DS1302

R213
220

+5V

C174
0.1 UF

A5
A4
A3
A2
A1

A16
A15
A14
A13

D0
D1
D2
D3

D4
D5
D6
D7

A17

U13

I

A01

A12

A23

A34

A45

CS#6

I/O07

I/O18

I/O29

I/O310

VDD11

VSS12

I/O413

I/O514

I/O615

I/O716

WE#17

A518

A619

A720

A821

A922 A10 23
A11 24
A12 25
A13 26
A14 27
NC 28

I/O8 29
I/O9 30

I/O10 31
I/O11 32
VDD 33
VSS 34

I/O12 35
I/O13 36
I/O14 37
I/O15 38
BLE# 39
BHE# 40

OE# 41
A15 42
A16 43
A17 44

U13_CS

NW E

+3.3V
+3.3V

I
D

T
7
1
V

4
1
6
Y

S
S

O
J
4
4

DT71V416YS

A11
A10
A9

A8
A7
A6

D8
D9

A12
A18

D10
D11

D12
D13
D14
D15

NRD/NOE
NU B

A0/NLB

D0

D3

D1

D4

D2

D6
D5

D7

[5
]

C
6

2
1

0
0

n
F

C
6

1
4

7
P

F

D
0

D
1

D
2

D
3

D
4

D
5

D
6

D
7

D
8

D
9

D
6

D
7

D
2

D
9

D
5

D
1

D
8

D
4

D
3

D
0

VDDIO

VDDIO
VDDIO

NUB

NWDOVF

NRD/
NOE

NWE

NCS2

NCS3

D[15:0]]

NCS1
NCS0

RXD1

[4]
[4]

[4]

AT91R40008
PQFP100

U8

VDDIO

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

A0/NLB
GND
A1
A2
A3
A4
A5
A6
A7
VDDIO
A8
A9
A10
A11
A12
A13
A14
GND
GND
A15
A16
A17
A18
A19
P28/A20/CS7

25

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
8

4
9

5
0

P2/TIOB0
GND
GND

P3/TCLK1
P4/TIOA1
P5/TIOB1
P6/TCLK2
P7/TIOA2
P8/TIOB2
P9/IRQ0

VDDCORE
VDDIO

P10/IRQ1
P11/IRQ2

GND
P12/FIQ

P13/SCK0
P14/TXD0
P15/RXD0

P16
P17
P18
P19

P20/SCK1

P21/
TXD1/
NTRI

7
6

7
7

7
8

7
9

8
0

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

8
9

9
0

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

1
0
0

D
1

0
D

1
1

D
1

2
D

1
3

D
1

4
D

1
5

D
1

0
D

1
1

D
1

2

D
1

5
D

1
4

D
1

3

VDDCORE

+3.3V

+3.3V

VDDCO RE

T
M

S

T
C

K

M
C

K
I

P
2
4

P
2
5

P
2
3

[4
]

T
D

O
T

D
I

NRSTCPU

]
[3

,4

A21

[3,4

A22
A23

P25
NWAIT

P23

R
8

0
1
0
0
K

R
7

3
1
0
0
K

R
8

1
1
0
0
K

R
7

2
1
0
0
K

AT91R4008

P
2

9
/A

2
1

/C
S

6
V

D
D

C
O

R
E

V
D

D
IO

P
3

0
/A

2
2

/C
S

5
P

3
1

/A
2

3
/C

S
4

D
0

D
1

D
2

D
3

D
4

G
N

D
D

5
D

6
D

7
D

8
D

9

V
D

D
IO

P
0

/T
C

L
K

0

D
1
0

D
1
1

D
1
2

D
1
3

D
1
4

D
1
5

P
1

/T
IO

A
0

/R
X

D
1

G
N

D
N

R
S

T

V
D

D
IO

P
2

3

G
N

D
G

N
D

N
R

D
/N

O
E

V
D

D
C

O
R

E
V

D
D

IO

N
C

S
0

N
C

S
1

/N
C

S
2

/N
C

S
3

P
2

2
N

W
R

1
/N

U
B

N
W

D
O

V
F

M
C

K
I

P
2

4
/B

M
S

P
2

5
/M

C
K

O

T
M

S
T

D
I

T
D

O
T

C
K

N
W

R
O

/N
W

E

N
W

A
IT

P
2
6

P
2
7

VDDIO

C71

100nF

C70

47PF

R
7

8
1
0
0
K

R
7

1
1
0
0
K

P24

[3]

10K

P24

R65

R
7

9
1
0
0
K

R
7

0
1
0
0
K

R
8

4
1
0
0
K

R
7

6
1
0
0
K

VDDIO

R
8

5
1
0
0
K

R
7

7
1
0
0
K

R
8

2
1
0
0
K

R67

100K

R
7

4
1
0
0
K

P10/
IRQ1

+4.5V

10K
R223

R86
3.3K

C110

0.01 UF

VDDCORE

C51

100nF

C50

47PF

VDDIO

C48

100nF

C49

47PF

P16
P17
P18

TXD1 [5]

TXD0 [5]
RXD0 [5]

[6]
[6]

ML [6]

[4]

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

P10/I RQ1

INT

+3.3V

MD
MC

IRQ0

+3.3V

R208 100K

R68
100K

MCKI

Y1

OUT
3

VCC
4

GND
2

OE
1

+3.3V
+3.3V

C43

100nF

R69

33
40.000MHz

R64

100K

R
8

3
1
0
0
K

R
7

5
1
0
0
K

A19

A7

A11

A9

A13
A12

A5

A3
A2

A20

A18

A14

A1

A16

A6

A8

A10

A4

A15

A17

]]

]

A[20:1[3,4

A0/NLB[3,4

VDDCORE

100nF47PF

VDDIO

100nF47PF

C55 C69C56C54

VDDIO

C52

100nF

C53

47PF

VDDCORE

C75

100nF

C74

47PF

VDDIO

C63

100nF

C64

47PF

D0
D1
D2

D7
D6
D5
D4
D3

[ ]R225
10K

1

3

2

+12V

RESET#

2,3

Q10
MMBF170

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 1 of 5)



Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 123

S
ec

.
5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 1 of 5)
3

3

2

2

1

1

D

C

B

A

STERN PINBALL, INC.

520-5246-00 Sheet 1 of 5 Rev. G 041806

CPU / Sound PCB (S.A.M. System)

C206

XC95144XL

TP18

U7

I/O1
1

I/O
2

I/O/GTS1
3

I/O/GTS2
4

VCC1
5

I/O2
6

NC2
7

I/O3
8

I/O4
9

I/O5
10

I/O6
11

I/O7
12

I/O8
13

I/O9
14

I/O10
15

I/O11
16

I/O12
17

I/O13
18

NC3
19

I/O14
20

GND1
21

I/O/GCK1
22

I/O/GCK2
23

GND2
24

I/O15
25

VCC2
26

I/O/GCK3
27

I/O16
28

I/O17
29

I/O18
30

GND3
31

I/O19
32

I/O20
33

NC5
34

I/O21
35

I/O22
36

I/O23
37

VCC3
38

I/O24
39

I/O25
40

I/O26
41

I/O27
42

I/O
43

GND4
44

TDI
45

I/O
46

TMS
47

TCK
48

I/O28
49

I/O29
50

+3.3V

VCC4
51

I/O30
52

I/O31
53

I/O32
54

I/O33
55

I/O34
56

VCC5
57

I/O35
58

I/O36
59

I/O37
60

I/O38
61

GND5
62

I/O39
63

I/O40
64

I/O41
65

I/O42
66

I/O43
67

I/O44
68

GND6
69

I/O45
70

I/O46
71

I/O47
72

NC8
73

I/O48
74

GND7
75

I/O49
76

I/O50
77

I/O51
78

I/O52
79

NC9
80

I/O53
81

I/O54
82

TDO
83

GND8
84

I/O55
85

I/O56
86

I/O57
87

VCC6
88

I/O58
89

I/O59
90

I/O60
91

I/O61
92

I/O62
93

I/O63
94

I/O64
95

I/O65
96

I/O66
97

VCC7
98

I/O/GSR
99

GND9
100

+3.3V

+3.3V +3.3V

U42

I/O1
1

NC1
2

I/O/GTS1
3

I/O/GTS2
4

VCC1
5

I/O2
6

NC2
7

I/O3
8

I/O4
9

I/O5
10

I/O6
11

I/O7
12

I/O8
13

I/O9
14

I/O10
15

I/O11
16

I/O12
17

I/O13
18

NC3
19

I/O14
20

GND1
21

I/O/GCK1
22

I/O/GCK2
23

GND2
24

I/O15
25

VCC2
26

I/O/GCK3
27

I/O16
28

I/O17
29

I/O18
30

GND3
31

I/O19
32

I/O20
33

NC5
34

I/O21
35

I/O22
36

I/O23
37

VCC3
38

I/O24
39

I/O25
40

I/O26
41

I/O27
42

NC6
43

GND4
44

TDI
45

NC7
46

TMS
47

TCK
48

I/O28
49

I/O29
50

+3.3V

XC95144XL

VCC4
51

I/O30
52

I/O31
53

I/O32
54

I/O33
55

I/O34
56

VCC5
57

I/O35
58

I/O36
59

I/O37
60

I/O38
61

GND5
62

I/O39
63

I/O40
64

I/O41
65

I/O42
66

I/O43
67

I/O44
68

GND6
69

I/O45
70

I/O46
71

I/O47
72

I/O
73

I/O48
74

GND7
75

I/O49
76

I/O50
77

I/O51
78

I/O52
79

I/O
80

I/O53
81

I/O54
82

TDO
83

GND8
84

I/O55
85

I/O56
86

I/O57
87

VCC6
88

I/O58
89

I/O59
90

I/O60
91

I/O61
92

I/O62
93

I/O63
94

I/O64
95

I/O65
96

I/O66
97

VCC7
98

I/O/GSR
99

GND9
100

+3.3V

VPEN

R194

10K

R193

10K

BYTE#

+3.3V

0.1UF

C40

0.1UF

C207

0.1UF

C42

0.1UF

C67

0.1UF

C208

0.1UF

C68

0.1UF

C47

0.1UF

C202

0.1UF

C209

0.1UF

C203

0.1UF

C46

0.1UF

C205

0.1UF

C45

0.1UF

+3.3V

C244

0.1UF

C213

0.1UF

C214

0.1UF

C204

0.1UF

C44

0.1UF

XTCK
XTDO
XTDI
XTMS

J8

1X6

1
2
3
4
5
6

1K1K1K

+3.3V +3.3V+3.3V

XI
JTAG

LINX
C177
0.1UF

R94R95R96

TCK TMS

TMS

TCK

JTAG
PROCESSOR

1K

10PF

1K
J7

3

1

5
7
9

11
13
15

17
19

2
4
6
8
10
12
14
16
18
20

1K 10K

TDI

NRSTJTAG

TDI

NRSTJTAG
TDO

TDO

+3.3V

+3.3V

R114

C84
10PF

C85
10PF

C86C87
10PF

R115

2x10

R116

C88
10PF

+3.3V

C175
0.1 UF

C176
0.1 UFR28

DPSW [3]
SWSTB [3]

[3]
DSW [3]

[6]
SWM
SCKI

TEST POINTS
TP7 TP8 TP9TP10TP3 TP4 TP5 TP6

NCS3
NCS2

NCS1
NCS0

MCKI

IRQ0

RESET#

INT

XTDO

NCS0
NCS1
NCS2
NCS3

EPROM

BRAM

A23
A22
A20

FF1

FF3

BCKIN

Z2
Z3

MPIN

Z5

A19

Z6

Z7

FF2
A15

A16

[3]

BCKIN [6]
LRCIN [6]

IN [3]

[ ]
IOPORT [3]
IORESET [3]

DIN [6]

[4]

[4]

330 330

REDYG

LED33

1

4

2

NWDOVF

SDATA
DIN

WF 0
GF 0

WF 1

IOSTB

LRC IN

NRSTCPU
RAMW

LED_STAT

GF1 +3.3V

IOSTB

MP

RESET# 3,5

USB

BRESET#

R54 R224

LED-
RED+ YG

XTDA

A1
A2
A3

A4
A5
A6
A7

A8
A9

A10
A11
A12
A13

A14
A15
A16

X2_A2
X2_A1

X2_A3
X2_A4

X2_A5

BCKIN

X2_A8
X2_A7

X2_A6
X2_A13

X2_A12

X2_A14

X2_A15
X2_A16

X2_A11
X2_A10
X2_A9

Z2

Z4

NRD/NOE
NUB

A0/NLB

LRC IN

SWMXTDI

XTMS
XTCK

/

SWSTB

A18

A20

/

A21
A22
A23
A17

NCS3

MCKI

D7
D0
D1
D2

D3
D4

Z3

D5
D6

DE
A19

Z5

Z1

I

Z6

Z7

X2_NWE
X2_NUB
X2_NRD NOE
DS W
DPSW

X2_A0 NLB

NW E

PIXCLK

COL
LATCH_A

ROWC LK
ROWDATA

INT

SCK
U13_CS

COLLATCH_B

XTDA

XTMS
XTCK

D7

D6
D5

D4

D3
D2
D1
D0

D9

D8

X2_D10

X2_D11

X2_D12

X2_D13

X2_D14

X2_D15

Z1

MCKI

Z4

A21

P24

A14

D15
D14
D13
D12
D11
D10

X2_D8

X2_D7

X2_D9
X2_D6

X2_D5

X2_D4

X2_D3

X2_D2

X2_D1

X2_D0

NRD/NOE
NW E

R195
10K

12

+3.3V

+3.3V

C211

0.1UF

C212

0.1UF

C243

0.1UF

JP1
1X2

+5V

U55

DIR
1

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G
N

D
1
0

OE
19

V
C

C
2
0

B1
18

B2
17

B3
16

B4
15

B5
14

B6
13

B7
12

B8
11

3
1

5
7
9

11
13

2
4
6
8
10
12
14

C
2

6
3

4
7

P
F

C
2

6
4

4
7

P
F

C
2

6
5

4
7

P
F

C
2

6
0

4
7

P
F

C
2

6
1

4
7

P
F

74HCT245

C
2

5
9

4
7

P
F

C257

0.1UF

C
2

6
2

4
7

P
F

DE

ROWC LK

SDATA

COLLATCH_A

ROWDATA

COLLATCH_B

PIXCLK

J5

2x7

A17

D7

D6

D5

D4

D3

D2
D9
D1
D8
D0

FF3

A1

U44
A23

1

A22
2

A15
3

A14
4

A13
5

A12
6

A11
7

A10
8

A9
9

A8
10

A19
11

A20
12

WE#
13

RESET#
14

A21
15

WP#/ACC
16

RY/BY#
17

A18
18

A17
19

A7
20

A6
21

A5
22

A4
23

A3
24

A2
25

A1
26

NC27
NC28 VIO

29NC
30

A0
31CE#
32VSS
33OE#
34DQ0
35DQ8
36DQ1
37DQ9
38DQ2
39DQ10
40DQ3
41DQ11
42VCC
43DQ4
44DQ12
45DQ5
46DQ13
47DQ6
48DQ14
49DQ7
50DQ15/A-1
51VSS
52BYTE#
53A16
54NC 55

A24
56

BYTE#

D14

D13

D12

D11

D10

GF0

D15

C210

100nF

S
2
9
G

L
1

2
8
N

S
T

S
O

P
5

6

S29GL128N

+3.3V

FF1
A16
A15
A14
A13
A12
A11
A10
A9
A20
A21

A2
A3
A4
A5
A6
A7
A8
A18
A19

A22

FF2

RESET#
WF0

P10/IRQ1

A23
1

A22
2

A15
3

A14
4

A13
5

A12
6

A11
7

A10
8

A9
9

A8
10

A19
11

A20
12

WE#
13

RESET#
14

A21
15

WP#/ACC
16

RY/BY#
17

A18
18

A17
19

A7
20

A6
21

A5
22

A4
23

A3
24

A2
25

A1
26

NC27
NC28 VIO

29NC
30

A0
31CE#
32VSS
33OE#
34DQ0
35DQ8
36DQ1
37DQ9
38DQ2
39DQ10
40DQ3
41DQ11
42VCC
43DQ4
44DQ12
45DQ5
46DQ13
47DQ6
48DQ14
49DQ7
50DQ15/A-1
51VSS
52BYTE#
53A16
54NC 55

A24
56

S
2
9
G

L
1
2
8
N

T
S

O
P

5
6

U45

S29GL128N

+3.3V

D0

D4

D7

D3

A17

FF3

D2

D6

D9
D1

D5

D8

A1

D12

D11

GF1

BYTE#

D10

D14

D15

D13

A19

A2

A12

A22

A3

A11

A4

A10

A5

A9

FF2

A6

FF1

A20

A16

A7

A21

A15

A8

A14

A18

A13

VPEN
P10/IRQ1

WF1
RESET#



5

5

4

4

3

3

D

C

B

A

+3.3V

C121
0.1 UF

+3.3V

C123
0.1 UF

D1
D0

D7

D2

D9

D5

D3

D8

D6

D4

D10

D15

D13
D12
D11

D14

D[15:0]][2,4

+3.3V
IOPORT

D0
D1
D2

D4
D5
D6
D7

D3

NWE [ ]

]
A1]
A2]
A3]
A4]

A9[2]

[2]
]

I[2]

J9

3
1

5
7

9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

U26

74LVC245

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11

B6
12B5
13

B4
14B3
15B2
16

B1
17B0
18

OE
19

VCC
20

U25

74LVC245

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11

B6
12 B5
13

B4
14 B3
15 B2
16

B1
17 B0
18

OE
19

VCC
20

+3.3V+3.3V

2,4

A0/NLB[2,4
[2,4
[2,4
[2,4
[2,4

IOSTB
RESET#[2,5

OPORT

C
1

1
6

4
7

P
F

2x10

C
1

0
6

4
7

P
F

C
1

2
4

4
7

P
F

C
1

1
7

4
7

P
F

C
1

1
9

4
7

P
F

C
1

2
2

4
7

P
F

C
1

2
0

4
7

P
F

C
1

1
8

4
7

P
F

C
1

2
6

4
7

P
F

C
1

2
7

4
7

P
F

C
1

4
6

4
7

P
F

C
1

4
9

4
7

P
F

C
1

4
8

4
7

P
F

C
1

2
5

4
7

P
F

C
1

4
7

4
7

P
F

C
1

4
5

4
7

P
F

C
1

2
6

4
7

P
F

C
1

2
7

4
7

P
F

C
1

4
6

4
7

P
F

C
1

4
9

4
7

P
F

C
1

4
8

4
7

P
F

C
1

2
5

4
7

P
F

C
1

4
7

4
7

P
F

C
1

4
5

4
7

P
F

Q9

R134
10K

1K

[2]
IORESET

2N3904

R133

D6
D7

D4
D5

D1
D2
D3

D0

+5V

DSW
MPIN

R
9

39K

39K

C
9

39K

39K
39K

39K

39K

39K

U2

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11B6
12B5
13

B4
14B3
15

B2
16B1
17B0
18

OE
19

VCC
20 +3.3V

+3.3V

R
1

5
1

K

R
1

6
1

K

1
K

R43

C
1

2
4

7
P

F

R45

3.3K

R39

C
1

5
4

7
P

F

C
1

1
4

7
P

F

R
1

4
1

K

R
1

0
1

K

4
7

P
F

D10

DL4004

C
1

6
4

7
P

F

C173

100 UF

R36

R
1

7
4

.7
K

R
1

3
1

K

C26
0.1 UF

R19 4.7K

R
1

1
1

K

C
1

3
4

7
P

F

R42
R41

C27
0.1UF

R35

C
1

0
4

7
P

F

R44

R40

R
1

2
1

K

74LVC245

C
1

4
4

7
P

F

J2

1X12

1
2
3
4
5
6
7
8
9
10
11
12

K
E

Y
P

IN
5

+4.5V

D4

D2

D6
D7

D3

D1

D5

D0

SWM [2]

U14

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11B6
12B5
13

B4
14B3
15

B2
16B1
17B0
18

OE
19

VCC
20 +3.3V

74LVC245

C78
0.1 UF

+3.3V +3.3V

R
1
0
1

R
1

0
2

1
0

K

R
1
1

9
1

0
K

1
0

K

R
1

0
3

1
0

K

R
9

9
1

0
K

R
1

2
0

1
0

K

R
9

8
1

0
K

R
1

0
0

1
0

K

[2]

U5

74LVC245

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11B6
12B5
13B4
14B3
15B2
16B1
17B0
18

OE
19 VCC

20

1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

+3.3V

+3.3V

P24

SW1

SW DIP8

+3.3V

R
5

7
1

K

R
5

8
1

K

R
5

9
1

K

R
6

0
1

K

R
6

1
1

K

R
5

5
1

K

R
5

6
1

K

D9
D8

D15
D14
D13

D10

D12
D11

DPSW

+3.3V

C31

0.1 UF

D9
D8

D10

D14
D15

D12
D13

D11

DSW

U4

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11B6
12B5
13

B4
14B3
15

B2
16B1
17B0
18

OE
19

VCC
20 +3.3V

C29
0.1 UF

74LVC245

R
1
8

39K

39K

C
1
7

39K

39K
39K

39K

39K

39K

R
2

5
1

K

R
2

6
1

K

1
K

C
2

0
4

7
P

F

C
2

3
4

7
P

F

C
1

9
4

7
P

F

R
2

4
1

K

R
2

0
1

K

4
7

P
F

C
2

4
4

7
P

F

R
2

3
1

K

R
2

1
1

K

C
2

1
4

7
P

F

C
1

8
4

7
P

F

R
2

2
1

K

C
2

2
4

7
P

F

+4.5V

J3

1X10

1
2
3
4
5
6
7
8
9
10

K
E

Y
P

IN
3

R49

R52

R48
R47

R51
R50

R46

R53

+3.3V

D1
D2

D0

D6
D7

D4
D5

D3

R190

R187

R183

R189

R186

R184
R185

R188

DPSW

U41

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11B6
12B5
13

B4
14B3
15

B2
16B1
17B0
18

OE
19

VCC
20 +3.3V

C185
0.1 UF

74LVC245

R
8
2

39K

39K

C
2
0
1

39K

39K
39K

39K

39K

39K

R
7
6

1
K

R
7
5

1
K

1
K

C
1
9
8

4
7

P
F

C
1
9
5

4
7

P
F

C
1
9
9

4
7

P
F

R
7
7

1
K

R
8
1

1
K

4
7

P
F

C
1
9
4

4
7

P
F

R
7
8

1
K

R
8
0

1
K

C
1
9
7

4
7

P
F

C
2
0
0

4
7

P
F

R
7
9

1
K

C
1
9
6

4
7

P
F

+4.5V

J13

1X10

1
2
3
4
5
6
7
8
9
10

K
E

Y
P

IN
2

+3.3V

D12

D10

D14
D15

D11

D9

D13

D8

SWM [2]

U36

DIR
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

GND
10

B7
11B6
12B5
13

B4
14B3
15

B2
16B1
17B0
18

OE
19

VCC
20 +3.3V

74LVC245

C184
0.1 UF

+3.3V +3.3V

R
1
6
6

R
1

6
0

1
0

K

R
1

5
9

1
0

K

1
0

K

R
1

6
1

1
0

K

R
1

6
5

1
0

K

R
1

6
2

1
0

K

R
1

6
4

1
0

K

R
1

6
3

1
0

K

U15A

U22C

U15C
U15D

U22D

U22B

U15B

U22A

U40A

U35C

U40C
U40D

U35D

U35B

U40B

U35A

Section 5, Chapter 4
Page 124

Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 2 of 5)



Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 125

S
ec

.
5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 2 of 5)
3

3

2

2

1

1

D

C

B

A

STERN PINBALL, INC.

520-5246-00 Sheet 2 of 5 Rev. G 041806

CPU / Sound PCB (S.A.M. System)

[2]

U1
(MR#)CLR#

1

1Q(Q0)(D0)1D
3

(D1)2D
4

2Q(Q1)
3Q(Q2)(D2)3D

7

(D3)4D
8

4Q(Q3)

GND
10

CP
11

5Q(Q4)(D4)5D
13

(D5)6D
14

6Q(Q5)
7Q(Q6)(D6)7D

17

(D7)8D
18

8Q(Q7)

VCC
20RESET#

+3.3V

+3.3V

SWSTB

C25

0.1 UF

74LV273

D7
D6
D5
D4
D3
D2
D1
D0

D1

SMT4148

VREF

V+

V-

A

LM339

5

4

2

3

12

+4.5V

U22A

V
R

E
F

V+

V-

B

LM339

7

6

1

3

12

+4.5V

U22B

VREF

V+

V-

C

LM339

9

8

14

3

12

+4.5V

U22C

V
R

E
F

V+

V-

D

LM339

11

10

13

3

12

+4.5V

U22D

VREF

V+

V-

A

LM339

5

4

2

3

12

+4.5V

U15A

V
R

E
F

V+

V-

B

LM339

7

6

1

3

12

+4.5V

U15B

VREF

V+

V-

C

LM339

9

8

14

3

12

+4.5V

U15C

V
R

E
F

V+

V-

D

LM339

11

10

13

3

12

+4.5V

U15D

D9 SMT4148

D8 SMT4148

D7 SMT4148

D5 SMT4148

D4

SMT4148

D3

SMT4148

D2

SMT4148

+4.5V

R121
3.3K

VREF

R122

22UF

3.3K

C102

K
E

Y
P

IN
4

SWITCH
ROWS

J6

1X10

1
2
3
4
5
6
7
8
9
10

VREF

V+

V-

A

LM339

5

4

2

3

12

+4.5V

U35A

V
R

E
F

V+

V-

B

LM339

7

6

1

3

12

+4.5V

U35B

VREF

V+

V-

C

LM339

9

8

14

3

12

+4.5V

U35C

V
R

E
F

V+

V-

D

LM339

11

10

13

3

12

+4.5V

U35D

VREF

V+

V-

A

LM339

5

4

2

3

12

+4.5V

U40A

V
R

E
F

V+

V-

B

LM339

7

6

1

3

12

+4.5V

U40B

VREF

V+

V-

C

LM339

9

8

14

3

12

+4.5V

U40C

V
R

E
F

V+

V-

D

LM339

11

10

13

3

12

+4.5V

U40D

D12 SMT4148

D15

SMT4148

D17

SMT4148

K
E

Y
P

IN
5

SWITCH
ROWS

J12

1X10

1
2
3
4
5
6
7
8
9
10

D18

SMT4148

D11 SMT4148

D13 SMT4148

D14 SMT4148

220R104

C
7
9

C
8

2
0

.1
U

F

C
1

0
4

0
.1

U
F

C
8

1
0

.1
U

F

0
.1

U
F

C
1

0
5

0
.1

U
F

C
8

3
0

.1
U

F

C
8

0
0

.1
U

F

C
1

0
3

0
.1

U
F

R106 220

220R123

R112 220

220R110

2201R 27

22025R1

R108 220

+4.5V

R
1
0
5

R
1

2
6

1
K

R
1

2
8

1
K

1
K

R
1

2
4

1
K

R
1

0
7

1
K

R
1
1

3
1

K

R
1

0
9

1
K

R
1
1
1

1
K

220R174

C
1
9
3

C
1

9
0

0
.1

U
F

C
1

8
7

0
.1

U
F

C
1

9
1

0
.1

U
F

0
.1

U
F

C
1

8
6

0
.1

U
F

C
1

8
9

0
.1

U
F

C
1

9
2

0
.1

U
F

C
1

8
8

0
.1

U
F

R173 220

220R169

R170 220

220R171

2201R 67

22068R1

R172 220

+4.5V

R
1
5
8

R
1

5
2

1
K

R
1

5
1

1
K

1
K

R
1

5
3

1
K

R
1

5
7

1
K

R
1

5
4

1
K

R
1

5
6

1
K

R
1

5
5

1
K

D16

SMT4148

+4.5V

R
8

R
2

1
K

R
1

1
K

1
K

R
3

1
K

R
7

1
K

R
4

1
K

R
6

1
K

R
5

1
K

C
8

C
5

0
.1

U
F

C
2

0
.1

U
F

C
6

0
.1

U
F

0
. 1

U
F

C
1

0
.1

U
F

C
4

0
.1

U
F

C
7

0
.1

U
F

C
3

0
.1

U
F

K
E

Y
P

IN
2

J1

1X9

1
2
3
4
5
6
7
8
9

SWITCH
COLUMNS

Q1
2N3904

R29 1K

Q3
2N3904

R31 1K

Q5
2N3904

R33 1K

Q2
2N3904

R30 1K

Q4
2N3904

R32 1K

Q6
2N3904

R34 1K

Q7
2N3904

R37 1K
Q8
2N3904

R38 1K

2
5
6
9
12
15
16
19

U15A

U22C

U15C
U15D

U22D

U22B

U15B

U22A

U40A

U35C

U40C
U40D

U35D

U35B

U40B

U35A



DATA–

DATA+

A6
A5
A4
A3
A2
A1

A7

+5V

[2]

A[ ]]

A0/]

0.1 UF

L3

15UH

U6

74LV273

(MR#)CLR#
1

1Q(Q0)
2

(D0)1D
3

(D1)2D
4

2Q(Q1)
5

3Q(Q2)
6

(D2)3D
7

(D3)4D
8

4Q(Q3)
9

GND
10

CP
11

5Q(Q4)
12

(D4)5D
13

(D5)6D
14

6Q(Q5)
15

7Q(Q6)
16

(D6)7D
17

(D7)8D
18

8Q(Q7)
19

VCC
20

33

J15

+V
1

D-
2

D+
3

GND
4

S
5

S
6

33

15K 15K

0.1 UF

DCLK

+3.3V+3.3V

BRESET#

20:1[2,3

NLB[2,3

HOST
USB

TYPE A

C258

R129

C178

4.7UF

R130

R117 R118

[2]

[2]

]
NRD/NOE[2]

P25[2]
[2]

IRQ0

USB

NWE[2,3

NWAIT

C95

2.2UF

C96

470PF

C241

0.1 UF 0.1 UF0.1 UF0.1 UF 0.1 UF0.1 UF

+3.3V DECOUPLING CAPACITORS
PLACE NEXT TO VDD PINS

C253 C254C221
4.7UF

C224C223 C252C222

1
2
3
4
5
6
7
8
9

10
11
12

14

16
17

USB_DM

USB_DP

RPD_EN

5

5

4

4

3

3

D

C

B

A

Section 5, Chapter 4
Page 126

Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 3 of 5)



Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 127

S
ec

.
5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 3 of 5)

D
0

D
4

D
3

D
1

D
7

D
6

D
2

D
5

D
8

D
9

D[]

P23 [2]

10K

C98

A7
1

A6
2

A5
3

A4
4

A3
5

A2
6

A1
7

A0
8

CS_N
9

OE_N
10

WE_N
11

INTR_OUT
12

VSS
13

VEXT1
14

VDD
15

SYS_CLK
16

WAIT_N
17

DREQ_N
18

DACK_N
19

CPCLK
20

DISCHARGE
21

EN
22

LOW_CUR
23

PUMP_EN
24

SESS_LOW
25

V
S

S
2
6

S
E

S
S

_
V

L
D

2
7

S
E

S
S

_
H

IG
H

2
8

S
E

S
S

_
E

N
D

2
9

ID
3
0

3
1

3
2

C
L
K

_
S

E
L

3
3

V
S

S
3
4

3
5

3
6

L
F

T
3
7

3
8

V
D

D
3
9

V
S

S
4
0

D
M

4
1

D
P

4
2

4
3

4
4

R
P

D
_
E

N
4
5

R
P

U
_
E

N
4
6

4
7

S
I

4
8

C
S

4
9

V
D

D
5
0

VSS
51SCK
52

SO
53TP5
54

DCLK
55RCV_DATA
56TP4
57

BWIDTH[0]
58WAKEUP_EN
59

D31
60D30
61D29
62

D28
63VSS
64

VEXT3
65VDD
66D27
67

D26
68D25
69

D24
70D23
71D22
72

D21
73D20
74

VDD
75

V
S

S
7
6

D
1
9

7
7

D
1
8

7
8

D
1
7

7
9

D
1
6

8
0

8
1

D
1
5

8
2

D
1
4

8
3

D
1
3

8
4

D
1
2

8
5

D
1
1

8
6

V
D

D
8
7

V
S

S
8
8

D
1
0

8
9

D
9

9
0

D
8

9
1

D
7

9
2

D
6

9
3

D
5

9
4

V
S

S
9
5

D
4

9
6

D
3

9
7

D
2

9
8

D
1

9
9

D
0

1
0
0

Y3
1 2

330

0

C30

0

TP12

100K

USB_DM

USB_DP

D
1

0

D
1

1
D

1
2

D
1

3
D

1
4

D
1

5

RPD_EN

DCLK

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

15:0][2,3

C97

.033UF

C100

2.2UF

R91

.033UF

C99

470PF

AT43USB380
PQFP100

U49

AT43USB380

T
P

0
T

P
1

X
T

A
L
1

X
T

A
L
2

V
E

X
T

2

T
P

2
T

P
3

R
E

S
E

T
_

N

B
W

ID
T

H
[1

]

6.000MHz

R93

C107

2.2UF

R27

C66

22PF22PF

C101

470PF

R62
R92

R218 1K

+3.3V

3

3

2

2

1

1

D

C

B

A

STERN PINBALL, INC.

520-5246-00 Sheet 3 of 5 Rev. G 041806

CPU / Sound PCB (S.A.M. System)



5

5

4

4

3

3

D

C

B

A

U3
VDDCORE

C58
10UF

C57
1.0 UF

1.0 UF

C59

0.1 UF

LT1503

VOUT
1

C1-
2

C1+
3

VIN
4

SHDN/SS
5

C2+
6

GND
7

C2-
8VDDCORE

+3.3V +3.3V

C60

1.0 UF

C28

10UF

C182

TP2

+5V

ADJ
1

VOUT
2

VIN
3

100 UF

100

+3.3V+3.3V VDDIO TP1

U34

LT1086

C171

0.1 UF

C172

LED1
LED-GRN

R147

–12V IN_

+12V IN_

+5V IN_

+5V

L4
TP13

L5

J11
1
2
3
4
5
6

0.1 UF

POWER IN

FB095_3712C247

47 UF

FB095_3712C248

0.1 UF

1X6

C92

–12V

L6
TP14

L7

0.1 UF

FB095_3712C249

47 UF

FB095_3712C250

0.1 UF

C91

+12V

L8
TP15

L9

0.1 UF

FB095_3712C293

47 UF

FB095_3712C251

0.1 UF

C90

TOOLING HOLES

TH2 TH3

FID4 FID5

FID1

FID6 FID7

FID2 FID3 TH1

FIDUCIALS

GROUND POSTS

ZG2

ZG5

ZG6

ZG7

ZG8

ZG9

ZG3

ZG1 0

ZG4

MH6

11
22

MH7

1
1

2
2

3
3

4
4

5
5

1
1

2
2

3
3

4
4

5
5

MH1

11
22

MH4

1
1

2
2

3
3

4
4

5
5

MH2

11
22

1
1

2
2

3
3

4
4

5
5

MH3

11
22

MOUNTING
HOLES

Mount ing Hole

MH8

Mounting Hole
0.235 with Vias

Mounting Hole

Mounting Hole

MH5

Mount ing Hole

Mounting Hole
0.235 with Vias

Mounting Hole
0.235 with Vias

Mounting Hole
0.235 with Vias

Section 5, Chapter 4
Page 128

Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 4 of 5)



Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 129

S
ec

.
5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 4 of 5)

+5V

R88
3.3K

3

3

2

2

1

1

D

C

B

A

STERN PINBALL, INC.

520-5246-00 Sheet 4 of 5 Rev. G 041806

CPU / Sound PCB (S.A.M. System)

3

5

2

4

1

6

V-
V+

+5V

+5V

[2, 3]

RXD0[2]
[2]

RXD1[2]
[2]

5
1

6

J14

1

RESET#
2

VCC
3

4

C72
10UF

S1

SPST520

1 4

2 3

0.1 UF

C167

0.1 UF

0.1 UF

C35

0.1 UF

J4

1
6
2
7
3
8
4

9

5

1
0

1
1

100

U52
C+

1

C1-
3

C2+
4

C2-
5

T1IN
11

R1OUT
12

T2IN
10

R2OUT
9

V+
2

V-
6

T1OUT
14

R1IN
13

T2OUT
7

R2IN
8

VCC
16

GND
15

C2+

C2-

C1-

C1+

RS232_RD1

RS232_RD0

RS232_TD0

RS232_TD1

+3.3V+3.3V

+3.3V

RESET#

TXD0

TXD1

SERIAL A

PHONE
JACK

3
2

6MOD6

U32

DS1233

G
N

D
G

N
D

C168

0.1 UF

C39

LED2
LED-YEL

0.01 UF

C36

22PF

C37

C34

22PF

C41

V+
V-

RXD0

RXD1

+5V

U53
C+

1

C1-
3

C2+
4

C2-
5

T1IN
11

R1OUT
12

T2IN
10

R2OUT
9

V+
2

V-
6

T1OUT
14

R1IN
13

T2OUT
7

R2IN
8

VCC
16

GND
15

RS232_RD1
RS232_TD1
RS232_RD0
RS232_TD0C2+

C2-

C1-

C1+

TXD0

TXD1

SP232ACT

C38

22PF 22PF

C33

DE9P

R148

SP232ACN

4

L2

FB-0805



5

5

4

4

3

3

D

C

B

A

OUTA
1

-INA
2

+INA
3

V-
4

+INB
5

-INB
6

OUTB
7

V+
8

TP16

10K

10K

TP17

C163 1500PF

C159 1500PF

C108

470PF

10KR137

U30

OPA2353

R144

R141

10KR139

+5 AUD

C161

0.01 UF

C109

470PF

+12V

LM340T-5.0

IN
1

2

OUT
3

0.1 UF 10UF

+5 AUD

U33

G
N

D

C169 C170

L1

FB-0805

BCKIN[2]

LRCIN[2]

DIN[2]

47
BCK

1

DATA
2

LRCK
3

DGND
4

NC5

VCC
6

VOUTL
7

VOUTR
8

AGND
9

VCOM
10

ZEROR/OA 11

ZEROL/NA 12

MD
13

MC
14

ML
15

SCK
16

47

47

+5 AUD

C94 10UF

[2]

ML [2]

MC [2]

MD [2]

47
SCKI

R219

R220

U16

PCM1755

C165

10UF

R222

C76 10UF

C166

10UF

R221

100K 100K
R89 R90

10K10K

C162

680PF

R145R146

R142 10K10KR143

C160

680PF

Section 5, Chapter 4
Page 130

Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 5 of 5)



Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 131

S
ec

.
5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Schematic (Sheet 5 of 5)
3

3

2

2

1

1

D

C

B

A

STERN PINBALL, INC.

520-5246-00 Sheet 3 of 5 Rev. G 041806

CPU / Sound PCB (S.A.M. System)

+12V

4700 22K

D22

DL4004
R206

100 UF

V
IN

1

VIN
2

3

OUT
4

+VS
5

22K

R204R202 R203

C234

100 UF

1.0

C237

C73

680PF

C239

0.1 UF

C238

0.1 UF

C236

22UF

C233 10 UF

C235

0.1 UF
D21

DL4004

C240

0.1 UF

U511

TDA2030A

-V
S

R205

-12V

-12V

+12V

22K

R201

47047K

V
IN

1
VIN

2
3

OUT
4

+VS
5

47K

D20

DL4004

J10
1
2
3
4

22K

100 UF
C232

0.1 UF

R200

1.0

C226

100 UF

D19

DL4004
C32

680PF

R199

C231

0.1 UF

R209

C230

0.1 UF

U50

TDA2030A

-V
S

R63

C227

0.1 UF
C228

22UF

1X4

R198

C229

C225 10 UF



Section 5, Chapter 4
Page 132

Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

CPU / SOUND PCB S.A.M. System (520-5246-00) Component Layout

CPU / SOUND PCB S.A.M. System (520-5246-00) Component Parts
ITEM QTY. SPI PART NUMBER (MFG. P.N.) REF-DESIGNATOR DESCRIPTION (SM = Surface Mount)

— 1 520-5246-00 CPU/Sound PCB (S.A.M. System), Rev. G (includes Items )1-90
1 3 121-6017-00 (101-0001790) R27, R202, R212 Resistor SM 0805 0.0 1/10W 5%
2 2 121-6108-00 (101-0001792) R201, R206 Resistor SM 0805 1.0 1/10W 5%
3 24 121-6001-00 (101-0001807) R9, R10, R11, R12, R13, R14, R15, R16, R18, Resistor SM 0805 1.5K 1/10W 5%

R20, R21, R22, R23, R24, R25, R26, R175,
R176, R177, R178, R179, R180, R181, R182

4 3 121-6002-00 (101-0001820) R147, R148, R211 Resistor SM 0805 Film 100 1/10W 5%
5 24 121-6019-00 (101-0001823) R64, R66, R67, R68, R70, R71, R72, R73, R74, Resistor SM 0805 100K 1/10W 5%

R75, R76, R77, R78, R79, R80, R81, R82, R83,
R84, R85, R89, R90, R92, R208

6 33 121-6020-00 (101-0001827) R28, R65, R91, R98, R99, R100, R101, R102, Resistor SM 0805 Film 10K 1/10W 5%
R103, R119, R120, R134, R137, R139, R141, R142,
R143, R144, R145, R146, R159, R160, R161, R162, R163,
R164, R165, R166, R193, R194, R195, R223, R225

7 2 121-6021-00 (101-0001880) R117, R118 Resistor SM 0805 15K 1/10W 5%

�

�

�

�

�

�

�

Parts List Continued Next Page.
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CPU / SOUND PCB S.A.M. System (520-5246-00) Parts Continued
ITEM QTY. SPI PART NUMBER (MFG. P.N.) REF-DESIGNATOR DESCRIPTION (SM = Surface Mount)

8 47 121-6022-00 (101-0001905) R1, R2, R3, R4, R5, R6, R7, R8, R29, R30, R31, Resistor SM 0805 1K 1/10W 5%
R32, R33, R34, R37, R38, R55, R56, R57, R58, R59, R60, R61, R94, R95, R96, R105, R107, R109,
R111, R113, R114, R115, R116, R124, R126, R128, R133, R151, R152, R153, R154, R155, R156,
R157, R158, R218, LED2

9 19 121-6004-00 (101-0001943) R104, R106, R108, R110, R112, R123, R125, Resistor SM 0805 Film 220 1/10W 5%
R127, R167, R168, R169, R170, R171, R172,
R173, R174, R213, R214, R215

10 4 121-6005-00 (101-0001849) R198, R200, R203, R205 Resistor SM 0805 Film 22K 1/10W 5%
11 5 121-6023-00 (101-0001889) R45, R86, R88, R121, R122 Resistor SM 0805 3.3K 1/10W 5%
12 3 121-6024-00 (101-0002009) R69, R129, R130 Resistor SM 0805 33 1/10W 5%
13 2 121-6006-00 (101-0002012) R54, R93 Resistor SM 0805 Film 330 1/10W 5%
14 24 121-6013-00 (101-0002035) R35, R36, R39, R40, R41, R42, R43, R44, R46, Resistor SM 0805 Film 39K 1/10W 5%

R47, R48, R49, R50, R51, R52, R53, R183, R184,
R185, R186, R187, R188, R189, R190

15 2 121-6008-00 (101-0002046) R17, R19 Resistor SM 0805 Film 4.7K 1/10W 5%
16 4 121-6014-00 (101-0002065) R219, R220, R221, R222 Resistor SM 0805 Film 47 1/10W 5%
17 3 121-6025-00 (101-0002067) R199, R204, R216 Resistor SM 0805 470 1/10W 5%
18 1 121-6015-00 (101-0002071) R209 Resistor SM 0805 Film 47K 1/10W 5%
19 99 125-6001-00 (121-0000056) C25, C26, C27, C29, C31, C33, C37, C39, C40, Capacitor SM 0805 Cer. .1UF 50V 10% X7R

C41, C42, C43, C44, C45, C46, C47, C48, C51, C52, C54, C62, C64, C65, C67, C68, C69, C71,
C75, C77, C78, C79, C80, C81, C82, C83, C89, C90, C91, C92, C103, C104, C105, C121, C123,
C168, C169, C171, C174, C175, C176, C177, C182, C184, C185, C186, C187, C188, C189, C190,
C191, C192, C193, C202, C203, C204, C205, C206, C207, C208, C209, C210, C211, C212, C213,
C214, C219, C220, C222, C223, C224, C227, C230, C231, C232, C235, C238, C239, C240, C241,
C243, C244, C248, C250, C251, C252, C253, C254, C257, C258

20 3 125-6013-00 (121-0000077) C28, C57, C60 Capacitor SM 0805 Cer. 1UF 10V 10% X7R
21 1 125-6014-00 (121-0000086) C97 Capacitor SM 0805 Cer. 3300PF 50V 5% X7R
22 7 125-6002-00 (121-0000096) C259, C260, C261, C262, C263, C264, C265 Capacitor SM 0805 Cer. 470PF 50V 5% NPO

23 3 125-6015-00 (121-0000269) C102, C228, C236 Capacitor SM Case D Tant 22UF 25V 20%
24 11 125-6003-00 (121-0004236) C1, C2, C3, C4, C5, C6, C7, C8, C110, C161, C167 Capacitor SM 0805 Cer. .01UF 50V 10% X7R
25 49 125-6016-00 (121-0004245) C9, C10, C11, C12, C13, C14, C15, C16, C17, Capacitor SM 0805 Cer. 47PF 50V 5% NPO

C18, C19, C20, C21, C22, C23, C24, C49, C50, C53, C55, C56, C61, C63, C70, C74, C106, C116,
C117, C118, C119, C120, C122, C124, C125, C126, C127, C145, C146, C147, C148, C149, C194,
C195, C196, C197, C198, C199, C200, C201

26 4 125-6017-00 (121-0005317) C95, C100, C107, C256 Capacitor SM Case A Tant 2.2UF 16V 10%
27 6 125-6004-00 (121-0005318) C30, C34, C35, C36, C38, C66 Capacitor SM 0805 Cer. 22PF 100V 5% NPO
28 2 125-6005-00 (121-0006113) C178, C221 Capacitor SM 1206 Cer. 4.7PF 16V 20% Y5V
29 2 125-6006-00 (121-0007394) C159, C163 Capacitor SM 603 Cer. 1500PF 25V 10% X7R
30 10 125-6007-00 (121-0007853) C58, C59, C72, C76, C94, C165, C166, C170, Capacitor SM Case C Tant 10UF 16V 20%

C225, C233
31 1 125-6018-00 (121-0010097) C98 Cap. SM 805 Cer. .033UF 50V +80/-20% Y5V
32 4 125-6009-00 (121-0010493) C32, C73, C160, C162 Capacitor SM 805 Cer. 680PF 50V 5% NPO
33 6 125-6019-00 (134-0005415) C172, C173, C226, C229, C234, C237 Capacitor Tht. Radial Alum. 100UF 35V 20%
34 3 125-6020-00 (134-0007336) C93, C247, C249 Capacitor Tht. Radial Alum. 47UF 35V 20%
35 1 125-6010-00 (139-0006487) C255 Capacitor Tht. .22UF 5.5V, Gold, SD, Vert
36 6 125-6011-00 (161-0004959) L4, L5, L6, L7, L8, L9 Ind.-SM Ferrite100 1234 Smt.
37 2 125-6012-00 (161-0007286) L1, L2 Ind.-SM 805 Bead 600 100Mhz 25% 500mA
38 1 125-6021-00 (161-0009686) L3 Ind.-SM EP Inductor15uH 1100mA 20%
39 20 112-6000-00 (181-0004347) D1, D2, D3, D4, D5, D7, D8, D9, D11, D12, D13, Diode SM MiniMELFDL/LL4148 100V 500mW

D14, D15, D16, D17, D18, D24, D25, D26, D28
40 5 112-6001-00 (181-0004478) D10, D19, D20, D21, D22 Diode SM MELF DL4004 400V 1.0A
41 1 110-6000-00 (201-0006808) Q10 Fet-SM SOT-23 MMBF170 N-Chnnl. Fet
42 9 110-0069-00 (213-0003546) Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9 Transistor Tht. TO-92 2N3904 NPN 40V 0.2A
43 1 124-6000-00 (213-0005687) U34 Trans. Tht. TO-220 LT1086 3.3V 1.5A Volt Reg.
44 8 100-6004-00 (221-0001000) U2, U4, U5, U14, U25, U26, U36, U41 I.C.-SM SO 74LVC245 Oct. Bus Xcvr.
45 1 100-5048-00 (221-0003716) U55 I.C.-SM Octal Line Xvr. W/3S
46 4 100-6005-00 (221-0003718) U15, U22, U35, U40 I.C.-SM SO LM339 Quad Diff. Comparator
47 1 100-6006-00 (221-0005249) U43 I.C.-SM SOIC DS1302 Time Keeper
48 1 100-6008-00 (221-0006578) U52 I.C.-SM SOIC SP232A SO-16
49 1 100-6009-00 (221-0006914) U32 I.C.-SM SOT-223 DS1233A2-15 Reset
50 1 100-6007-00 (221-0006919) U30 I.C.-SM OPA2353 Dual CMOS O/A MSOP-8
51 1 100-6018-00 (221-0006940) U48 I.C.-SM SOJ IDT71V016SA15Y SOJ-44
52A 1 100-6016-00 (221-0007056) U7 XC95144XL program for U7 (I.C.-SM TQFP CPLD 144 Macro Cell 3.3V)
52B 1 100-6017-00 (221-0007056) U42 XC95144XL program for U42 (I.C.-SM TQFP CPLD 144 Mac. Cell 3.3V)
53 1 124-6001-00 (221-0007298) U3 I.C.-SM SOIC LT1503CS8-1.8
54 1 100-6012-00 (221-0010735) U11 I.C.-SM 128Kx8 3V LP SO32
55 1 100-6013-00 (221-0010736) U49 I.C.-SM Processor USB 2.0
56 1 100-6014-00 (221-0010738) U16 I.C.-SM 24-Bit Audio DAC 16-PI
57 1 100-6010-00 (221-0010978) U13 I.C.-SM SOJ IDT71V416S15Y SOJ-44
58 1 100-6011-00 (221-0010981) U44 I.C.-SM TSOP S29GL256N11 256MB Flash
59 1 100-6015-00 (221-0011102) U1 I.C.-SM SOIC 74LV273 SOIC-20
60 1 124-6002-00 (225-0003581) U54 I.C.-Tht. TO-220 LM317T Adjustable Volt Reg.
61 2 100-5016-20 (225-0003635) U50, U51 I.C.-Tht. Pentawat TDA2030 18W Amplifier
62 1 124-6003-00 (225-0006921) U33 I.C.-Tht. TO-220 LM340T 5V 1A Volt Regulator
63 1 077-5217-00 (301-0004285) SU9 Socket DIP/SIP 32-Pin, Tin, .6, Dip
64 2 n/a (303-0005944) TP1, TP2 Test Pt. All Test Point, White, Miniature
65 1 045- (315-0003511) JP1 Con.-Tht. Header 2 Pin, 1 Row, VT, Tin, .1"
66 1 045- (315-0004097) J11 Con.-Tht. Header 6 Pin, 1 Row, VT, Tin, .156"
67 1 045- (315-0004121) J1 Con.-Tht. Header 9 Pin, 1 Row, VT, Tin, .156"
68 4 045- (315-0004122) J3, J6, J12, J13 Con.-Tht. Hdr. 10 Pin, 1 Row, VT, Tin, .156"
69 1 045- (315-0004124) J8 Con.-Tht. Header 6 Pin, 1 Row, VT, Tin, .1"
70 1 045- (315-0006776) J14 Con.-Tht. Hdr. 6 Pos. Phone Jack, Vertical
71 1 045- (315-0006910) J9 Con.-Tht. Header 20 Pin, 2 Row, VT, Tin, .1"
72 1 045- (315-0009252) J10 Con.-Tht. Header 4 Pin, 1 Row, VT, Tin, .156"
73 1 045- (315-0009520) J2 Con.-Tht. Hdr. 12 Pin, 1 Row, VT, Tin, .156"
74 1 045- (315-0009626) J15 Con.-Tht. 4 Pos. USB Recpt, VT, WHT/BLK
75 1 045- (315-0009627) J4 Con.-Tht. D-Sub 9 Pos, VT, w/lock & Hex Sc.
76 1 045- (315-0010979) J5 Con.-Tht. , VT, , .1" Shrou.
77 1 140-6000-00 (401-0007295) Y2 XTAL.-SM 32.768MHz Cl 12.5 FSR327
78 1 140-6001-00 (401-0010737) Y3 XTAL.-SM 600MHz 20PF
79 1 140-6002-00 (403-0005489) Y1 Osc.-SM SO 400MHz 5V Tristate CMOS
80 1 515- (421-0010979) B1 Battery (Coin Cell 24.5mm) Holder with clip
81 1 000-0644-01 (421-0010980) B1 Coin Cell 3V 265maH 24X3 mm (CR2430)
82 1 165-6003-00 (425-0005320) LED1 LED SM Green 0805 LED
83 1 165-6004-00 (425-0010803) LED3 LED SM Dual Red/Green 1210 Top
84 1 182-5002-00 (450-0004750) SW1 8-Position Dip Switch

Spst. 16 Pin X8 Slide 5VDC 100ma
85 1 182-5001-00 (450-0004752) S1 White Push-Button Reset Switch

Spst. 4 Pin Momentary 24VDC 50ma
86 2 127-5001-00 (461-0003520) U33, U34 Heatsink All Vert Mount Ba TO-220
87 2 127-5001-01 (461-0003528) U50, U51 Heatsink All Vert Mount Ba TO-220
88 4 237-5909-01 (504-0004604) U33, U34, U50, U51 #4-40 X 3/8" PPH MS Sems (Zinc) Screw
89 4 240-5318-00 (503-0004457) U33, U34, U50, U51 #4-40 Keps Nut
90 4 254-5007-05 (507-0004547) Mntg. Holes /16" Slf. Rtn. Spacer White

�

�

�

�

�

�

�

�

�

�

�

�

�

Rev. G as Mods on back of PCB, Rev. H in place (FCC Caps Plasma Ribbon Cable)

(must be programmed)
(must be programmed)

for

for
for
for Heat Sinks
for Heat Sinks
for

SOIC 74HCT245DW

SOIC CY62128 SRAM
QFP-L AT43 USB380
SSOP PCM1755

Hdr. 14 Pin, 2 Row Gold

(Mfg. .169" I.D. X 9/32" O.D. X 5/16") 5
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R2
47K
1W

�
CN1 1
7PKK156E

88V AC

CN1 2
7PKK156E

110V AC

CN1 3
7PKK156E

XFRMR
_GND

CN1 4
7PKK156E

GND

KEY 5

CN1 6
7PKK156E

+20V

CN1 7
7PKK156E

+5V +5V

+20V

GND

D2
1N4004

C2
220 uF
200V

+

+ C1
220 uF
200V

D1
1N4004

R1

130
5W

�

D3
1N5228
3.9V

R3
47K
1W

�

D4
1N5228
3.9V

R4

1.5K
1/2W

�

.. Q1
MPSA92

.. Q2
MPSA42

R5

1.5K
1/2W

�

Q3

MJE15030

D5
1N4760A
68V

D6
1N4764A
100V

D7
1N4743
13V

C3
0.1 uF
500V

C4
0.1 uF
500V

.. Q4
MJE15031

R7
330K
1/2W

�

R6
330K
1/2W

�

Q5

MJE15030R8
2K
5W

�

GND
R10
1.5K
1/2W

�

C7

0.1 uF
500V

GND

1 CN2
8PKK156C

-120V

2 CN2
8PKK156C

-100V

3 KEY

8PKK156C

4 CN2
8PKK156C

GND

5 CN2

6 CN2
8PKK156C

+5V

7 CN2
8PKK156C

+12V+12V

+5V

8 CN2
8PKK156C

+60V

GND

GND

0.75A
S.B. GND

F1

A
c
tu

a
l
B

o
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S
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e
5
”

X
3
.3

”
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)

— 1 520-5138-00 Display Power Supply PCB (includes Items + )1-2 4-24
1 2 125-5044-00 C1, C2 220uF, 200v, Radial Lytic Cap.
2 3 125-5035-00 C3, C4, C7 0.1uF, 500v, Ceramic Disk Cap.

4 1 045-5015-07 CN1 7PKK156E (PIN5=KEY)
5 1 045-5015-08 CN2 8PKK156 (PIN3=KEY)
6 2 112-5003-00 D1, D2 1N4004, Diode
7 2 112-0053-00 D3, D4 1N5228, 3.9v, Diode
8 1 112-0062-00 D5 1N4760A, 68v, Diode
9 1 112-0049-00A D6 1N4764A, 100v, Diode
10 1 112-0061-00 D7 1N4743, 13v, Diode

12 2 205-0004-00 F1 Fuse Clip
13 1 110-0100-00 Q1 MPSA92, Transistor
14 1 110-0082-00 Q2 MPSA42, Transistor
15 2 110-0101-00 Q3, Q5 MJE15030, Transistor
16 2 535-5000-11 Q3, Q4 Heatsinks - AAVID #563002
17 2 240-5008-00 Q3, Q4 #6-32 KEPS Nut
18 2 237-5501-00 Q3, Q4 #6-32 X 3/8" PPH Screw
19 1 110-0103-00 Q4 MJE15031, Transistor
20 1 121-5061-00 R1 130 Resistor SMT, 5W
21 2 121-5060-00 R2, R3 47K Resistor SMT, 1W
22 3 121-5038-00 R4, R5, R10 1.5K Resistor SMT, 1/2W (R9: NS)
23 2 121-5059-00 R6, R7 330K Resistor SMT, 1/2W

Resistor SMT,

11 1 200-5000-17 F1 3/4A (0.75A) S.B. Fuse

24 1 121-5062-00 R8 2K 5W

�

�

�

�

�

3 0 125-5003-00 (C5, C6: NS) 22uF, 35v, Rad Lytic Cap

25 0 124-5003-00 (VR1: NS) 7812CT

Display Power Supply PCB (520-5138-00) Schematic

Display Power Supply PCB (520-5138-00) Component Layout & Parts
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OPTO Interrupter (520-5252-04) Schematic
(for OPTO Switches 4-7, 10-13 & 33-40))

U-Shaped X4 OPTO
Located on the 4-Bank Middle Assembly,

4-Bank Right Assembly & 8-Bank Left Assembly
(8-Banks require 2X PCBs)
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ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

A MINI PCB Assy. Items 1-5
1 OPTO Trans. or Rec. Board PCB Only Plain
8 (with all )

—
500-6775-00

Mini

03 1 165-5052-00 LED Ultra Bright Red

01 1 545-6092-00 Black Bracket (Plastic) Holder
02 1 237-5909-00 #4-40 X 1/4 PPH Screw

( )
04 1 601-5023-12 K, A 12" Speaker Wire (1-Side White Stripe)
05 1 045-5020-02 2-Pin Cn., .100 Molex 08-50-0113Note White Strip to Pin-1 KK Cmp Trm

PCB OPTO ASM WHT / 12" LEAD
520-5237-00

Playfield Switches OPTO Transceiver PCBs (500-6775-00) Schematic

Mini PCB
OPTO 12" Lead
(Black Bracket)

500-6775-00

A

K

Pin-2

Pin-1
White Stripe

A

Front Back

Playfield OPTO Transmitter / Receiver Amplifier PCB (520-5239-01) Schematic
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Playfield Switches OPTO Transceiver PCBs (500-6775-00)
Component Layout & Parts
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J
1

J
2

J
3

J
4

J
5

Playfield OPTO Transmitter/Receiver Amplifier PCB (520-5239-01) Component Layout & Parts
(for OPTO Switches 52, 54, 56 & 59)

F
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B
a
c
k

2
1

1
2

RECEIVER 2

TRANSMITTER 2

2-conductor cable
COPPER Cathode

SILVER
COPPER Cathode

Anode

SILVER Anode

2-conductor cable

SWITCH XX

RECEIVER
SIDE

Transceiver Boards

500-6775-00

(Qty.
2 per Switch)

TRANSMITTER
SIDE

R
E

C
E

IV
E

R
1

T
R

A
N

S
M

IT
T

E
R

1

J1J2

J3

J4

OPTO Amplifier Board
520-5239-01

1

5
4
3
2

P
artofP

layfield
C

able

Return

GRN-XXX Drive
BLK Ground
RED +5V DC

to CPU Bd. J1-Pin 5

to I/O Bd. J16-Pin 8

Return

Switch Matrix

2-conductor cable
COPPER Cathode

SILVER
COPPER Cathode

Anode

SILVER Anode

2-conductor cable

SWITCH XX

RECEIVER
SIDE

Transceiver Boards

500-6775-00

(Qty.
2 per Switch)

TRANSMITTER
SIDE

2 12 1

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

— 2 520-5239-01 OPTO Transmitter/Receiver Amplifier Board Complete PCB Assembly
01 1 R7 SMT 150K 1/10W Resistor 805, 5%
02 2 R5, R6

�

SMT 180 1/10W Resistor 805, 5%
03 1 R9 SMT 180K 1/10W Resistor 805, 5%
04 4 R1, R3, R12, R13 SMT 1K 1/10W Resistor 805, 5%
05 2 R10, R11 SMT 1M 1/10W Resistor 805, 5%
06 2 R2, R4 SMT 470 1/10W Resistor 805, 5%
07 1 R8 SMT 6.8K 1/10W Resistor 805, 5%
08 3 C1, C2, C3 SMT Cer. .1uF 50v Cap., 10% X7R
09 2 D1, D2 1N4148W, Diode, 100v, 350MW
10 2 Q1, Q2 MMST3904, NPN, 40v, .02A
11 1 U1 LM339M, Low Power Offset QUA
12 4 Mfg. 22-23-2021 J1, J2, J3, J4 2-Pin, 0.1 Header (1 Row, VT, Tin)
13 1 Mfg. 640445-5 J5 5-Pin, .156 Header (1 Row, VT, Tin)
14 2 Mfg. L1, L2 LEDD-SMT, Red 1206
15 4 n/a

�

�

�

�

�

�

APT3216SURC
Spacer (Nylon), .153" ID X 9/32" OD X 3/8"

Playfield OPTO Transmitter/Receiver Amplifier PCB (520-5239-01) Wiring (General)
(for OPTO Switches 52, 54, 56 & 59)

If a part is
required where a
part number is
not provided, call
Technical
Support (see
back of cover).

For details on Board Wiring Configuration for Boards 1 & 2, see opposite page.posite page.

J5

WHT-XXX to CPU Bd. J6-PX or
to CPU Bd. J12-PXTAN-XXX

WHT-XXX to CPU Bd. J6-PX or
to CPU Bd. J12-PXTAN-XXX
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Rear View of the Backpanel

Transfer
Tube

Sw. 59

J1J2

J5

J3
J4

J1

J2

J5

J4

J3J4
J2

J1

J3

J4

J2 J1

Amplifier PCB 2 (Left) Amplifier PCB 1 (Right)

Left Ramp
Made
Sw. 54

Amplifier Board 2 (Left)
J5-P1 TAN-ORG (Sw. 59)

to CPU J12-P7
J5-P2 WHT-YEL (Sw. 52)

to CPU J6-P6
J5-P3 GRN-YEL

to CPU J1-P5 Drive
J5-P4 BLK (Ground)
J5-P5 RED (+5V DC)

to CPU J16-P8

To Reverse-O-Matic,
Upper Left

Corner Playfield
(Left Wire Ramp)
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Amplifier Board 1
(Right)
J5-P1 WHT-GRY

(Sw. 56)
to CPU J6-P1

J5-P2 WHT-BLU
(Sw. 54)
to CPU J6-P3

J5-P3 GRN-YEL
to CPU J1-P5
(Drive)

J5-P4 BLK
(Ground)

J5-P5 RED
(+5V DC)
to CPU J16-P8

J3

2
1

1
2

RECEIVER 2

TRANSMITTER 2

RECEIVER 1

TRANSMITTER 1

J1J2

J3

J4

OPTO Amplifier Board
520-5239-01

1

5
4
3
2

P
artofP

layfield
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2 12 1

Right Ramp Made
Sw. 52

2 112

RECEIVER 2

TRANSMITTER 2

RECEIVER 1

TRANSMITTER 1

J1

J2

J3J4

OPTO Amplifier Board
520-5239-01

15 4 3 2

Part of Playfield Cable
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J5
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OPTO Interrupter (520-5251-00) Schematic
(for OPTO Switch 63) U-Shaped OPTO

Located on the Ace-in-the Hole Assembly
Sw. 53, Jail Bars Up

OPTO Transmitter (520-5247-00) Schematic
(for OPTO Switches 57 [front] & 58 [rear])

OPTO PCB (Top)
Located on the Ace-in-the Hole Assembly

Sw. 57, Jail Bars Bash, Sw. 58 Jail Bars Rest
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d
)

OPTO PCB (Bottom)
Located on the Jail/Mouse Trap Assembly

OPTO Receiver (520-5248-00) Schematic
(for OPTO Switches 57 [front] & 58 [rear])
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14-Block LED PCB (520-5250-14) Schematic (Sheet 1 of 2)
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14-Block LED PCB
(520-5250-14)
Schematic
(Sheet 2 of 2)
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Printed Circuit
Boards (PCBs)

Q21 50V Step-Up Driver PCB (520-5254-00) Schematic
(for Coil #21 Bumper Eject))

Q21 50V Step-Up Driver PCB (520-5254-00) Component Layout
(for Coil #21 Bumper Eject))

1

3
4
5

KEY
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M���	�; )F�+ K*?&3%3?&F3 MA�33�P�QFK:* 5;* K*3&?3A*&33
M���	�% )F�+ K*?&3%3*&F3 MA�33�P�Q� %K 5;H K*3&?3A*&33
������< )%�+ K*?&3%3H&F3�������7>77�R�S�

1 �/ ��-�=-: K*3&?3A?&3A
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Ripley’s Believe It or Not!® (Notes 7, 8)
Sound (512K) 965-0408-81 V1.00 | $D93D U7 960-7001-02
Game ROM (1M) 965-0409-81 A3.20 | $43FF U210 960-5009-00
Voice 1 (8M) 965-0410-81 V1.00 | $067B U17 960-5016-00
Voice 2 (8M) 965-0411-81 V1.00 | $C8B8 U21 960-5016-00
Voice 3 (8M) 965-0412-81 V1.00 | $64C2 U36 960-5016-00
Voice 4 (8M) 965-0413-81 V1.00 | $5341 U37 960-5016-00
Display (4M) 965-0414-81 A3.00 | $DE4B U5  DC PCB 960-5015-01

Elvis® (Notes 7, 8)
Sound (512K) 965-0415-84 V1.00 | $8CD2 U7 960-7001-02
Game ROM (1M) 965-0416-84 A5.00 | $50FF U210 960-5009-00
Voice 1 (8M) 965-0417-84 V1.00 | $538D U17 960-5016-00
Voice 2 (8M) 965-0418-84 V1.00 | $8BCD U21 960-5016-00
Voice 3 (8M) 965-0419-84 V1.00 | $60F8 U36 960-5016-00
Voice 4 (8M) 965-0420-84 V1.00 | $14D8 U37 960-5016-00
Display (4M) 965-0421-84 A5.00 | $A1F6 U5  DC PCB 960-5015-01

The SopranosSM (Notes 7, 8).
Sound (512K) 965-0422-85 V4.00 | $9B5A U7 960-7001-02
Game ROM (1M) 965-0423-85 A5.00 | $5BFF U210 960-5009-00
Voice 1 (8M) 965-0424-85 V3.00 | $F01E U17 960-5016-00
Voice 2 (8M) 965-0425-85 V1.04 | $C14C U21 960-5016-00
Voice 3 (8M) 965-0426-85 V1.04 | $47A3 U36 960-5016-00
Voice 4 (8M) 965-0427-85 V1.04 | $ADCD U37 960-5016-00
Display (4M) 965-0428-85 A5.00 | $B4BB U5  DC PCB 960-5015-01

NASCAR® (Notes 7, 8)
Sound (512K) 965-0429-86 V2.00 | $32B3 U7 960-7001-02
Game ROM (1M) 965-0430-86 A4.50 | $39FF U210 960-5009-00
Voice 1 (8M) 965-0431-86 V2.00 | $CFFB U17 960-5016-00
Voice 2 (8M) 965-0432-86 V2.00 | $22C0 U21 960-5016-00
Voice 3 (8M) 965-0433-86 V2.00 | $5FC8 U36 960-5016-00
Voice 4 (8M) 965-0434-86 V2.00 | $2902 U37 960-5016-00
Display (4M) 965-0435-86 A4.00 | $92BD U5  DC PCB 960-5015-01

Grand Prix (Notes 7, 8)
Sound (512K) 965-0429-91 V1.00 | $6F89 U7 960-7001-02
Game ROM (1M) 965-0430-91 A4.50 | $5EFF U210 960-5009-00
Voice 1 (8M) 965-0431-91 V1.00 | $CE0E U17 960-5016-00
Voice 2 (8M) 965-0432-91 V1.00 | $F4C6 U21 960-5016-00
Voice 3 (8M) 965-0433-91 V1.00 | $057D U36 960-5016-00
Voice 4 (8M) 965-0434-91 V1.00 | $2646 U37 960-5016-00
Display (4M) 965-0435-91 A4.00 | $DA8E U5  DC PCB 960-5015-01

[NDSE] (Notes 7, 8) Call for more info if code update required.
Sound (512K) 965-0436-97 U7 960-7001-02
Game ROM (1M) 965-0437-97 U210 960-5009-00
Voice 1 (8M) 965-0438-97 U17 960-5016-00
Voice 2 (8M) 965-0439-97 U21 960-5016-00
Voice 3 (8M) 965-0440-97 U36 960-5016-00
Voice 4 (8M) 965-0441-97 U37 960-5016-00
Display (4M) 965-0442-97 U5  DC PCB 960-5015-01

** GAMES BELOW THIS LINE / NEXT COLUMN ARE S.A.M. SYSTEM GAMES
������������������������
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World Poker Tour  Pinball (WPT) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X1.04 | $7E62 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 1.12AL 1.17+ WPT0112AL.bin
English Only 1.12A 1.17+ WPT0112A.bin

English + French 1.12AF 1.17+ WPT0112AF.bin
French Only 1.12F 1.17+ WPT0112F.bin

German + French 1.12GF 1.17+ WPT0112GF.bin
German Only 1.12G 1.17+ WPT0112G.bin

English + Italian 1.12AI 1.17+ WPT0112AI.bin
Italian Only 1.12I 1.17+ WPT0112I.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

The Simpsons  Kooky Carnival Redemption (Note 9)
Boot B-02 (8M) 965-BOOT-SAM  X1.04 | $7E62 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version Bin Files:

English Only 1.05 SKC0105.bin
English New Jersey Only 0.09NJ SKC0090NJ.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 5.5MB +/– 

©Disney’s Pirates of the Caribbean Pinball (POTC) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X1.06 | $2014 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 1.15AS 1.17+ POTC115AS.bin
English + French 1.15AF 1.17+ POTC115AF.bin
German + French 1.15GF 1.17+ POTC115GF.bin
English + Italian 1.15AI 1.17+ POTC115AI.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

Family Guy  Pinball (FG) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X2.09 | $10A3 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 10.00AL 1.23+ FG1000AL.bin
English + French 10.00AF 1.23+ FG1000AF.bin
English + German 10.00AG 1.23+ FG1000GF.bin
English + Italian 10.00AI 1.23+ FG1000AI.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

Spider-Man  Pinball (S-M) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X2.10 | $F625 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 1.3ES 1.27+ spd_1_30_es.bin
English + French 1.3EF 1.27+ spd_1_30_ef.bin
German+French 1.3GF 1.27+ spd_1_30_gf.bin
English + Italian 1.3EI 1.27+ spd_1_30_ei.bin

NOTE:  THE TYPICAL SIZE  PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

footnotes:
1  ROMs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.:  520-5055-01
2  ROMs on CPU/Sound Bd.: 520-5136-10 (Mono) & Display Cont. Bd.:  520-5055-01
3  ROMs on CPU/Sound Board: 520-5136-15* (Mono) (*FCC 11-97) & 
    Display Controller Board:  520-5055-02* (*FCC 11-97)
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Laser War
CPU (256K) 965-0004-00 LWAR.C5 C5 960-5007-00
Sound (Old) (256K) 965-0005-00 J5 960-5007-00
Sound (Old) (256K) 965-0006-00 J6 960-5007-00
Sound (Old) (256K) 965-0007-00 J7 960-5007-00

- OR -
Sound (256K) 965-0008-00 7F 960-5007-00
Sound 1 (512K) 965-0009-00 6F 960-7001-02
Sound 2 (512K) 965-0010-00 4F 960-7001-02

Secret Service
CPU (256K) 965-0011-00 A4-6 B5 960-5007-00
CPU (256K) 965-0012-00 A4-6 C5 960-5007-00
Voice 1 (512K) 965-0014-00 6F 960-7001-02
Voice 2 (512K) 965-0015-00 4F 960-7001-02
Sound (256K) 965-0013-00 7F 960-5007-00

Torpedo Alley
CPU (256K) 965-0016-00 A2-1 B5 960-5007-00
CPU (256K) 965-0017-00 A2-1 C5 960-5007-00
Voice 1 (512K) 965-0019-00 6F 960-7001-02
Voice 2 (512K) 965-0020-00 4F 960-7001-02
Sound (256K) 965-0018-00 7F 960-5007-00

Time Machine
CPU (128K) 965-0021-00 A2-4 B5 960-5006-00
CPU (256K) 965-0022-00 A2-4 C5 960-5007-00
Voice 1 (512K) 965-0024-00 6F 960-7001-02
Voice 2 (512K) 965-0025-00 4F 960-7001-02
Sound (256K) 965-0023-00 7F 960-5007-00

Playboy 35th Anniversary
CPU (256K) 965-0046-00 A2-4 B5 960-5007-00
CPU (256K) 965-0047-00 A2-4 C5 960-5007-00
Voice 1 (512K) 965-0049-00 6F 960-7001-02
Voice 2 (512K) 965-0050-00 4F 960-7001-02
Sound (256K) 965-0048-00 7F 960-5007-00

ABC Monday Night Football
CPU (128K) 965-0031-00 A2-7 B5 960-5006-00
CPU (256K) 965-0032-00 A2-7 C5 960-5007-00
Voice 1 (512K) 965-0034-00 6F 960-7001-02
Voice 2 (512K) 965-0035-00 4F 960-7001-02
Sound (256K) 965-0033-00 7F 960-5007-00

Robocop
CPU (256K) 965-0036-00 A3-4 B5 960-5007-00
CPU (256K) 965-0037-00 A3-4 C5 960-5007-00
Voice 1 (512K) 965-0039-00 6F 960-7001-02
Voice 2 (512K) 965-0040-00 4F 960-7001-02
Sound (256K) 965-0038-00 7F 960-5007-00

Phantom of the Opera
CPU (128K) 965-0026-00 A3-2 B5 960-5006-00
CPU (256K) 965-0027-00 A3-2 C5 960-5007-00
Voice 1 (512K) 965-0029-00 6F 960-7001-02
Voice 2 (512K) 965-0030-00 4F 960-7001-02
Sound (256K) 965-0028-00 7F 960-5007-00

Back to the Future
CPU (256K) 965-0041-00 A2-0 B5 960-5007-00
CPU (256K) 965-0042-00 A2-0 C5 960-5007-00
Voice 1 (512K) 965-0044-00 6F 960-7001-02
Voice 2 (512K) 965-0045-00 4F 960-7001-02
Sound (256K) 965-0043-00 7F 960-5007-00

The Simpsons
CPU (128K) 965-0051-00 A2-7 B5 960-5006-00
CPU (256K) 965-0052-00 A2-7 C5 960-5007-00
Voice 1 (512K) 965-0054-00 6F 960-7001-02
Voice 2 (512K) 965-0055-00 4F 960-7001-02
Sound (256K) 965-0053-00 7F 960-5007-00

Checkpoint
CPU (128K) 965-0056-00 A1-7 B5 960-5006-00
CPU (256K) 965-0134-00 A1-7 C5 960-5007-00
Voice 1 (1M) 965-0057-00 F7 960-5009-00
Voice 2 (1M) 965-0058-00 F5 960-5009-00
Sound (256K) 965-0059-00 F4 960-5007-00
Display (512K) 965-0060-00 CP80 U8 960-7001-02

Teenage Mutant Ninja Turtles
CPU (128K) 965-0061-00 A1.04 B5 960-5006-00
CPU (256K) 965-0062-00 A1.04 C5 960-5007-00
Voice 1 (1M) 965-0063-00 F5/6 960-5009-00
Voice 2 (1M) 965-0064-00 F4/5 960-5009-00
Sound (256K) 965-0065-00 F7 960-5007-00
Display (512K) 965-0066-00 A1.04 U8 960-7001-02

Batman
CPU (128K) 965-0067-00 A1.06 B5 960-5006-00
CPU (256K) 965-0135-00 A1.06 C5 960-5007-00
Voice 1 (2M) 965-0068-00 U17 960-5010-00
Voice 2 (1M) 965-0069-00 U21 960-5009-00
Sound (256K) 965-0070-00 U7 960-5007-00
Display (1M) 965-0071-00 A1.06 U8 960-5009-00

Star Trek 25th Anniversary 
CPU (512K) 965-0072-00 A2.01 C5 960-7001-02
Voice 1 (2M) 965-0073-00 U17 960-5010-00
Voice 2 (2M) 965-0074-00 U21 960-5010-00
Sound (256K) 965-0075-00 U7 960-5007-00
Display (1M) 965-0076-00 A1.09 U8 960-5009-00

Hook
CPU (512K) 965-0077-00 A4.08 C5 960-7001-02
Voice 1 (2M) 965-0078-00 U17 960-5010-00
Voice 2 (2M) 965-0079-00 U21 960-5010-00
Sound (256K) 965-0080-00 U7 960-5007-00
Display (1M) 965-0081-00 A4.01 U8 960-5009-00
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Lethal Weapon 3
CPU (512K) 965-0082-00 A2.08 C5 960-7001-02
Voice 1 (2M) 965-0083-00 U17 960-5010-00
Voice 2 (2M) 965-0084-00 U21 960-5010-00
Sound (256K) 965-0085-00 U7 960-5007-00
Display (2M) 965-0086-00 A2.06 ROM 0 960-5010-00
Display (2M) 965-0087-00 A2.06 ROM 1 960-5010-00

(Used on Display PCB 520-5055-00)

-OR-
Display (4M) 965-0087-04 A2.06 ROM 0 960-5015-00

(Used on Display PCB 520-5055-01)

Star Wars
CPU (512K) 965-0119-00 A1.03 C5 960-7001-02
Voice 0 (4M) 965-0132-00 U17 960-5015-00
Voice 1 (2M) 965-0133-00 U21 960-5010-00
Sound (256K) 965-0131-00 U7 960-5007-00
Display (2M) 965-0120-00 A1.04 ROM 0 960-5010-00
Display (2M) 965-0121-00 A1.04 ROM 1 960-5010-00

(Used on Display PCB 520-5055-00)

-OR-
Display (4M) 965-0122-00 A1.05 ROM 0 960-5015-00

(Used on Display PCB 520-5055-01)

Rocky & Bullwinkle & Friends
CPU (512K) 965-0138-00 A1.30 C5 960-7001-02
Voice 0 (4M) 965-0139-00 U17 960-5015-00
Voice 1 (2M) 965-0140-00 U21 960-5010-00
Sound (256K) 965-0141-00 U7 960-5007-00
Display (4M) 965-0142-00 A1.30 ROM 0 960-5015-00

Jurassic Park
CPU (512K) 965-0143-00 A5.13 C5 960-7001-02
Voice 0 (4M) 965-0144-00 U17 960-5015-00
Voice 1 (2M) 965-0145-00 U21 960-5010-00
Sound (256K) 965-0146-00 U7 960-5007-00
Display (4M) 965-0147-00 A5.10 ROM 0 960-5015-00

Last Action Hero
CPU (512K) 965-0148-00 A1.12 C5 960-7001-02
Voice 0 (4M) 965-0149-00 U17 960-5015-00
Voice 1 (2M) 965-0150-00 U21 960-5010-00
Sound (256K) 965-0151-00 U7 960-5007-00
Display (4M) 965-0152-00 A1.06 ROM 0 960-5015-00

Tales from the Crypt
CPU (512K) 965-0157-00 A3.03 C5 960-7001-02
Voice 0 (4M) 965-0158-00 U17 960-5015-00
Voice 1 (2M) 965-0159-00 U21 960-5010-00
Sound (256K) 965-0160-00 U7 960-5007-00
Display (4M) 965-0161-00 A3.01 ROM 0 960-5015-00

The Who’s Tommy
CPU (512K) 965-0162-00 A4.00 C5 960-7001-02
Voice 1 (4M) 965-0165-00 U17 960-5015-00
Voice 2 (4M) 965-0166-00 U21 960-5015-00
Voice 3 (4M) 965-0167-00 U36 960-5015-00
Voice 4 (4M) 965-0168-00 U37 960-5015-00
Sound (512K) 965-0164-00 U7 960-7001-02
Display (4M) 965-0163-00 A4.00 ROM 0 960-5015-00

WWF Royal Rumble
CPU (512K) 965-0169-00 A1.06 C5 960-7001-02
Voice 1 (4M) 965-0172-00 U17 960-5015-00
Voice 2 (4M) 965-0173-00 U21 960-5015-00
Voice 3 (4M) 965-0174-00 U36 960-5015-00
Sound (512K) 965-0171-00 U7 960-7001-02
Display (4M) 965-0170-00 A1.02 ROM 0 960-5015-00

Guns N’ Roses
CPU (512K) 965-0175-00 A3.00 C5 960-7001-02
Voice 1 (4M) 965-0178-00 U17 960-5015-00
Voice 2 (4M) 965-0179-00 U21 960-5015-00
Voice 3 (4M) 965-0180-00 U36 960-5015-00
Voice 4 (4M) 965-0181-00 U37 960-5015-00
Sound (512K) 965-0177-00 U7 960-7001-02
Display (4M) 965-0176-00 A3.00 ROM 0 960-5015-00

Maverick *
CPU (512K) 965-0182-00 A4.04 C5 960-7001-02
Voice 1 (4M) 965-0186-00 U17 960-5015-00
Voice 2 (4M) 965-0187-00 U21 960-5015-00
Voice 3 (4M) 965-0187-01 U36 960-5015-00
Sound (512K) 965-0185-00 U7 960-7001-02
Display* (4M) 965-0183-00 A4.01 ROM 0 960-5015-00
Display* (4M) 965-0184-00 A4.01 ROM 3 960-5015-00

Mary Shelley’s Frankenstein *
CPU (512K) 965-0188-00 A1.03 C5 960-7001-02
Voice 1 (4M) 965-0192-00 U17 960-5015-00
Voice 2 (4M) 965-0193-00 U21 960-5015-00
Voice 3 (4M) 965-0194-00 U36 960-5015-00
Sound (512K) 965-0191-00 U7 960-7001-02
Display* (4M) 965-0189-00 A1.03 ROM 0 960-5015-00
Display* (4M) 965-0190-00 A1.03 ROM 3 960-5015-00

Baywatch * (CPU Board 520-5003-04)
CPU (512K) 965-0195-00 A4.00 C5 960-7001-02
Voice 1 (4M) 965-0196-00 U17 960-5015-00
Voice 2 (4M) 965-0197-00 U21 960-5015-00
Sound (512K) 965-0199-00 U7 960-7001-02
Display* (4M) 965-0200-00 A4.00 ROM 0 960-5015-00
Display* (4M) 965-0201-00 A4.00 ROM 3 960-5015-00

Batman Forever * (CPU Board 520-5003-04)
CPU (512K) 965-0202-00 A3.02 C5 960-7001-02
Voice 1 (4M) 965-0203-00 U17 960-5015-00
Voice 2 (4M) 965-0204-00 U21 960-5015-00
Sound (512K) 965-0205-00 U7 960-7001-02
Display* (4M) 965-0206-00 A3.00 ROM 0 960-5015-00
Display* (4M) 965-0207-00 A3.00 ROM 3 960-5015-00

��������	�

�
��
��	�
��	�
���
��	�
���

* Note:  Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster.
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CPU/Sound Board Sound U7 512K
CPU/Sound Board Game U210 1MB

CPU/Sound Board Voice ROMS:
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U17 U21 U36 U37

29 Apollo 13
(A13)

NOV 95
780-5044-00 4MB 4MB 4MB Not

Used n / a

30 Golden
Eye

FEB 96
780-5042-00 4MB 4MB Not

Used
Not

Used n / a

31 Twister APR 96
780-5041-00 4MB 4MB Not

Used
Not

Used n / a

32 ID4:  Independ-
ence Day

JUL 96
780-5045-00 4MB 4MB Not

Used
Not

Used n / a

33 Space
Jam

OCT 96
780-5043-00 4MB 4MB 4MB Not

Used n / a

34 The Star Wars
Trilogy - Sp. Ed.

FEB 97
780-5056-00 4MB 4MB Not

Used
Not

Used n / a

35 The Lost World:
Jurassic Park

JUN 97
780-5053-00 4MB 4MB Not

Used
Not

Used n / a

36 The
X-Files

AUG 97
780-5046-00 4MB 4MB Not

Used
Not

Used n / a

37 Starship
Troopers

NOV 97
780-5059-00 4MB 4MB 4MB Not

Used n / a

38 Viper Night
Drivin’

FEB 98
780-5035-00 4MB 4MB 4MB 4MB n / a

39 Lost In
Space

JUN 98
780-5060-00 4MB 4MB 4MB 4MB n / a

40 Godzilla SEP 98
780-5040-00 4MB 4MB 4MB 4MB n / a

41 South
Park

JAN 99
780-5071-00 8MB 8MB 8MB 8MB W6

42
a

Harley-
Davidson®

AUG 99
780-5067-01 8MB 8MB 8MB 8MB W6

42
b

Harley-David-
son®2nd Ed.

SEP 02
780-5067-10 8MB 8MB 8MB 8MB W6

42
c

Harley-David-
son® 3rd Ed.

OCT 04
780-5087-00 8MB 8MB 8MB 8MB W6

43
a

Striker
Xtreme

MAR 00
780-5068-01 8MB 8MB 8MB 8MB W6

43
b

NFL OCT 00
780-5073-00 8MB 8MB 8MB 8MB W6

44 Sharkey’s
Shootout

JUL/OCT 00
780-5072-01 8MB 8MB 8MB Not

Used W6

45 High Roller
Casino

JAN 01
780-5065-00 8MB 8MB 8MB 8MB W6

46 Austin
Powers

MAY 01
780-5074-00 8MB 8MB 8MB 8MB W6

47 MONOPOLY® SEP 01
780-5075-00 8MB 8MB 8MB Not

Used W6

48 Playboy FEB 02
780-5076-00 8MB 8MB 8MB 8MB W6

49 RollerCoaster
Tycoon

AUG 02
780-5078-00 8MB 8MB 8MB Not

Used W6

50 The Simpsons
Pinball Party

JAN 03
780-5077-00 8MB 8MB 8MB 8MB W6

51 T3®: Rise of
the Machines

MAY 03
780-5079-00 8MB 8MB 8MB 8MB W6

52 The Lord of
the Rings

NOV 03
780-5080-00 8MB 8MB 8MB 8MB

53 Ripley’s Believe
It or Not!®

APR 04
780-5081-00 8MB 8MB 8MB 8MB

‡ Additional Information for Installed Jumper (above games 41-51):

 Installed W6 so 8MB ROMS can be utilized.  See the CPU/Sound Board
Schematic (Sheet 2 of 3, Address Location 3E) in the games’ Service Game
Manual.  Games 52 - 57 CPU/Sound Board differ than <51 (See Appendix D).

See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
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CPU/Sound Board Sound U7 512K
CPU/Sound Board Game U210 1MB

CPU/Sound Board Voice ROMS:
U17 U21 U36 U37

54 Elvis® AUG 04
780-5084-00 8MB 8MB 8MB 8MB

55 The SopranosSM FEB 05
780-5085-00 8MB 8MB 8MB 8MB

56 NASCAR® JUL 05
780-5086-00 8MB 8MB 8MB 8MB

57 Grand Prix SEP 05
780-5091-00 8MB 8MB 8MB 8MB

See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
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S.A.M. System CPU/Sound Board
Boot EPROM U9

965-BOOT-SAM (Programmed)

58 World Poker Tour
(WPT)

JUN 06
780-5088-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

59 The Simpsons
Kooky Carnival

APR 06
780-5090-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

60 ©Disney’s
Pirates of the Caribbean

AUG 06
780-5092-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

61 Famil Guy DEC 06
780-5093-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

62 Spider-Man MAY 07
780-5094-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

Games 58 – current, S.A.M. System : CPU/Sound & I/O Power Driver PCBs
differ than White Star (previous Games 29 – 57); Disp. Controller Not Required.

* Note:  For complete Appendix Information for Games Laser War 
through Batman Forever, see any Service Game Manual
between Apollo 13 through Ripley’s Believe It or Not!
or on-line at our website www.sternpinball.com/parts.htm;
also available on CD-R, 970-2003-00 (The Simpsons
Pinball Party, T3® and The Lord of the Rings ).
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Playboy
520-5137-01 520-5136-16 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

DC Relay Bd. 
520-5066-00

Relay Bd.
520-5010-00

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00

RollerCoaster
Tycoon

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

520-5222-00
1-Position

Switch Detect
on Wheel Spin

Miscellaneous
PC Boards:

DC Relay Bd. 
520-5066-00

Mini-Dot Display (3 by 5X7)
520-5221-00 (Ramp Enter Sign)

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00
520-5082-00

Long Hop OPTO
520-5083-01

Long Hop OPTO
Behind 1-Bank

Drop Target

The
Simpsons
Pinball
Party

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

LED Bd.
520-5219-00

Color Dot Display (4 by 5X7)
520-5225-00 (TV Set)

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

Terminator®
3:
Rise of the
Machines

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
515-7307-00
Single OPTO

515-7308-00
Single OPTO

TXCannon
Trough

The Lord
of the
Rings

520-5137-01 New
520-5300-00 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6746-00
(White Trans.)
500-6747-00
(Black Rec.)

Miscellaneous
PC Boards:

19-LED PCB
520-5242-00

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-00

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
515-7307-00
Single OPTO

515-7308-00
Single OPTO

Orthanc Tower
Trough

Ripley’s
Believe It
or Not!®

520-5137-01 520-5300-00 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6775-00
OPTO Trnscvr

Miscellaneous
PC Boards:

520-5236-00
X3 Dot Display

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-01

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
520-5234-00
3-Pos. OPTO

520-5234-00
3-Pos. OPTO Vari-Target 520-5235-03

X3 Aux. Drvr

Elvis®
520-5137-01 520-5300-00 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

The
SopranosSM

520-5137-01 520-5300-00 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

NASCAR®
and [NDSE]

520-5137-01 520-5300-00 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6775-00
OPTO Trans.

(Qty. 16)
Switch Detect.

Miscellaneous
PC Boards:

520-5235-03
X3 Aux. Drvr

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-01

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

Grand Prix
520-5137-01 520-5300-00 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6775-00
OPTO Trans.

(Qty. 16)
Switch Detect.

Miscellaneous
PC Boards:

520-5235-03
X3 Aux. Drvr

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-01

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
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World Poker
Tour
(WPT)

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough 500-6775-00

4 Switch Pairs
(Qty. 8)

520-5251-00 ’U’ 1/per PCB
Jail Bars Up Ace/Hole Mech

Miscellaneous
PCBs :

520-5254-00
50V Step-Up Drv

520-5250-14
14LED 5X7 Disp.

520-5239-01
OPTO Amplifier

520-5247-00
Ace/Hole Mech

520-5248-00
Ace/Hole Mech

520-5252-04 ’U’ 4/per PCB
Drop Targets 4- & 8- Banks

The
Simpsons
Kooky
Carnival

520-5249-00
Back Door

520-5246-00
Back Door

520-5138-00
Cabinet Rear

520-5052-00
128 X 32 Dots 520-5253-00-ASY

Coin Drop
(Qty. 11)Miscellaneous

PCBs :
515-5742-00
Shaker PCB

500-6700-00
Relay (incl. Wiring + Conn.)

©Disney’s
Pirates
of the
Caribbean

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough 500-6775-00

5 Switch Pairs
(Qty. 10)

Miscellaneous
PCBs :

520-5239-01
OPTO Amp. (X3)

511-5024-03
Relay (incl. Wiring + Conn.)

520-5238-00 :  H-E-A-R-T LED PCB

Family
Guy

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough

500-6775-00
3 Switch Pairs

(Qty. 6)
520-5252-01  ’U’ 1/per PCB

Drop Target 1-Bank

Miscellaneous
PCBs :

520-5239-01
OPTO Amp. (X2)

520-5261-00
Stepper Motor

511-5042-01
Trgt. Sensor (X2)

500-6775-01
1 Switch Pair

(Qty. 2)
520-5252-04  ’U’ 4/per PCB

Drop Target 4-Bank
511-5046-00 : Mini Playfield Lamp PCB

Spider-
Man

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough

500-6775-00
3 Switch Pairs

(Qty. 6)
Miscellaneous

PCBs :
520-5239-01
OPTO Amp. (X2)
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 Laser War 2-Flipper
Board Not Required

initial:
520-5002-00

replaced with:
520-5002-02

520-5002-01 was not used.

520-5000-00

Master: 520-5004-00 plus:
520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric

520-5006-00 (Qty. 2):  7 Digit Numeric
520-5007-00 (Qty. 1):  4 Digit Numeric

 Secret Service
 Torpedo Alley

3-Flipper
Board Not Required

520-5002-02

520-5014-01
7 Digit Alpha/Numeric Combined Time Machine 2-Flipper

Board Not Required

 Playboy 35th Anniversary * 520-5033-00
2-Flipper

(*only for 100 games of
Playboy 35th Anniv. &

ABC Mon. Night Football)

 ABC Monday Night Football *
 Robocop
 Phantom of the Opera
 Back to the Future

520-5030-00
16 Digit Alpha/Numeric Combined

 The Simpsons 520-5002-03
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 Checkpoint
 Teenage

   Mutant Ninja
   Turtles

520-5033-00
2-Flipper

520-5002-03

520-5047-00 520-5042-00
128 X 16 Batman

 Star Trek
   25th Anniv.
 Hook 520-5050-01
 Lethal

   Weapon 3
520-5047-01

520-5052-00
128 X 32

520-5055-00

 Star Wars
 Rocky & Bull-

winkle & Friends 520-5050-02
 Jurassic Park 520-5076-00

3-Flipper

520-5047-02

 Last Action
   Hero

520-5070-00
2-Flipper 520-5050-03 Tales from

   the Crypt 520-5076-00
3-Flipper

520-5055-01
 The Who’s

   Tommy
520-5077-00 WWF Royal

   Rumble
520-5070 / 5080 -00
4-Flipper (2X2)

 Guns N’
   Roses 520-5076-00

3-Flipper Maverick 520-5050-03

520-5047-03 520-5075-00
192 X 64 520-5092-01

520-5102-00
Single OPTO

520-5103-00
Single OPTO

Paddle Boat
Wheel Enter

 Mary Shelley’s
  Frankenstein

520-5076-00
3-Flipper 520-5077-00

 Baywatch 520-5070 / 5080 -00
4-Flipper (2X2) 520-5126-02

520-5124-00
Single OPTO

520-5125-00
Single OPTO

5-Ball Trough
over Up-Kicker

 Batman
   Forever

520-5076-00
3-Flipper

520-5124-00
Single OPTO

520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.
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GAME NAME Nº of
Flippers

F L I P P E R S  w / E . O . S .  S w i t c h FLIPPERS no E.O.S. Switch
SPI Nº / GAUGE-TURNS / Color SPI Nº / GAUGE-TURNS / Color

LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Harley-Davidson® † and
1st through 3rd Editions 2 090-5032-0T 090-5030-0T Not Used Not Used22-1080 -YEL-GRN- 23-1100 -ORANGE-
Striker Xtreme
(NFL) † 3 090-5032-0T 090-5030-0T 090-5030-0T Not Used22-1080 -YEL-GRN- 23-1100 -ORANGE- 23-1100 -ORANGE-
Sharkey’s
Shootout † 3 090-5030-0T SAME 090-5030-0T Not Used23-1100 -ORANGE- 23-1100 -ORANGE-
High Roller
Casino † 2 090-5020-20T 090-5032-0T Not Used Not Used22-900 -YELLOW- 22-1080 -YEL-GRN-
Austin
Powers † 2 090-5020-30 090-5030-0T Not Used Not Used23-900 -GREEN- 23-1100 -ORANGE-

MONOPOLY® † 3 090-5032-0T SAME Not Used 090-5062-0T
22-1080 -YEL-GRN- 23-1500 -BLUE-

Playboy † 2 090-5030-0T SAME Not Used Not Used23-1100 -ORANGE-
RollerCoaster
Tycoon † 4 090-5032-0T SAME 090-5067-0T 090-5068-0T

22-1080 -YEL-GRN- 25-1400 -RED- 25-1600 -WHITE-

The Simpsons
Pinball Party †

6**
(5 with
Flipper
Bats)

090-5032-0T SAME Not Used 090-5030-0T
22-1080 -YEL-GRN- 23-1100 -ORANGE-
** The Homer Head Assembly is affixed to an �������� �	�
���
��� �
 �
� ����� ��
�������
Upr. Rt. Style Flipper ** 090-5020-20T 090-5041-00T 090-5025-00(no E.O.S. Switch): 22-900 -YELLOW- 25-1800 -BLU-GRN- 24-1570 -BLUE-

Terminator® 3:
Rise of the Machines † 2 090-5032-0T SAME Not Used Not Used22-1080 -YEL-GRN-
The Lord
of the Rings † 2 090-5020-20T SAME Not Used Not Used22-900 -YELLOW-
Ripley’s
Believe It or Not!® † 3 090-5032-0T SAME Not Used 090-5067-00T

22-1080 -YEL-GRN- 25-1400 -RED-

Elvis® † 4 090-5020-20T SAME 090-5020-30 SAME22-900 -YELLOW- 23-900 -GREEN-

The SopranosSM † 2 090-5032-0T SAME Not Used Not Used22-1080 -YEL-GRN-

NASCAR® and [NDSE] † 2 090-5030-0T SAME Not Used Not Used23-1100 -ORANGE-
Grand
Prix † 2 090-5030-0T SAME Not Used Not Used23-1100 -ORANGE-
† Coil Part Numbers ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part Numbers ending with a "B" signifies the Diode is on the bottom of the lugs.
��������������������������������������������������
** S.A.M. System Games DO NOT REQUIRE DIODES.  If you use a coil from your stock which has a diode, remove it ONLY FOR S.A.M. System Games.

World Poker Tour
(WPT)** 4 090-5032-ND SAME 090-5030-ND SAME22-1080 [ NO DIODE ] 23-1100 [ NO DIODE ]
©Disney’s Pirates of the
Caribbean** 2 090-5030-ND SAME Not Used Not Used23-1100 [ NO DIODE ]

Family
Guy **

3 Norm. 090-5030-ND SAME 090-5062-ND Not Used23-1100 [ NO DIODE ] 23-1500 [ NO DIODE ]

2 Mini 090-5046-01-ND SAME27-950 [ NO DIODE ]
Spider-
Man ** 3 090-5032-ND SAME Not Used 090-5032-ND

22-1080 [ NO DIODE ] 22-1080 [ NO DIODE ]
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Laser War ‡ �
090-5011-00

22-750 / 30-2600 SAME Not Used Not Used

Secret Service ‡  
090-5006-00

23-620 / 30-2600 SAME Not Used 090-5006-00
23-620 / 30-2600

Torpedo Alley ‡  
090-5011-00

22-750 / 30-2600
090-5013-00

23-700 / 30-2600 Not Used 090-5012-00
23-800 / 30-2600

Time Machine ‡ �
090-5011-00

22-750 / 30-2600 SAME Not Used Not Used
‡ These coils are dual-wound.

Playboy 35th Anniversary †† �
090-5020-02

22-900 -YEL-YEL- SAME Not Used Not Used

ABC Monday Night Football †† �
090-5020-02

22-900 -YEL-YEL- SAME Not Used Not Used
†† A very small % of these games used a 090-5020-20 coil which used a proto-type Solid State Flipper System.  The two types of coils both are 22-900 coils; the only difference is the 

addition of the 1N5404 Diode on the (-02) coils which was used in the Deger Design.

Robocop �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Phantom of the Opera �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Back to the Future �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

The Simpsons �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Checkpoint �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Teenage Mutant Ninja Turtles �
090-5020-30

23-900 -GRN-GRN- SAME Not Used Not Used

Batman �
090-5020-30

23-900 -GRN-GRN- SAME Not Used Not Used

Star Trek 25th Anniversary �
090-5020-30

23-900 -GRN-GRN- SAME Not Used Not Used

Hook �
090-5030-00

23-1100 -ORG-ORG-
090-5020-30

23-900 -GRN-GRN- Not Used Not Used

Lethal Weapon 3 �
090-5030-00

23-1100 -ORG-ORG- SAME Not Used Not Used

Star Wars �
090-5032-00

22-1080 -YEL-GRN- SAME Not Used Not Used
Rocky & Bullwinkle & Friends

�
090-5020-30 SAME Not Used Not Used23-900 -GRN-GRN-

Jurassic Park
 

090-5020-30 SAME Not Used 090-5030-00
23-900 -GRN-GRN- 23-1100 -ORG-ORG-

Table continued on the next page.
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Last Action Hero � 090-5020-30 SAME Not Used Not Used23-900 -GRN-GRN-
Tales from the Crypt  090-5032-00 SAME Not Used 090-5041-00

22-1080 -YEL-GRN- 25-1800 -BLU-GRN-
The Who’s Tommy  090-5020-30 SAME 090-5041-00 Not Used23-900 -GRN-GRN- 25-1800 -BLU-GRN-
WWF Royal Rumble ! 090-5032-00 SAME 090-5041-00 SAME22-1080 -YEL-GRN- 25-1800 -BLU-GRN-
Guns N’ Roses  090-5032-00 SAME 090-5030-00 Not Used22-1080 -YEL-GRN- 23-1100 -ORG-ORG-
Maverick  090-5032-00 SAME Not Used 090-5032-00

22-1080 -YEL-GRN 22-1080 -YEL-GRN-
Mary Shelley’s Frankenstein  090-5030-00 SAME Not Used 090-5030-00

23-1100 -ORG-ORG- 23-1100 -ORG-ORG-
Baywatch ! 090-5030-00 090-5020-30 090-5025-00 090-5030-00

23-1100 -ORG-ORG- 23-900 -GRN-GRN- 24-1570 -See Note- 23-1100 -ORG-ORG-
Batman Forever  090-5032-00 090-5020-20 Not Used 090-5020-30

22-1080 -YEL-GRN- 22-900 -YEL-YEL- 23-900 -GRN-GRN-
Apollo 13 � 090-5032-00 SAME Not Used Not Used22-1080 -YEL-GRN-
Golden Eye � 090-5032-00 SAME Not Used Not Used22-1080 -YEL-GRN-
Twister � 090-5020-20 090-5032-00 Not Used Not Used22-900 -YEL-YEL- 22-1080 -YEL-GRN-
ID4: Independence Day  090-5032-00 SAME Not Used 090-5020-30

22-1080 -YEL-GRN- 23-900 -GRN-GRN-
Space Jam † � 090-5032-00T 090-5020-20T Not Used Not Used22-1080 -YEL-GRN- 22-900 -YEL-YEL-
The Star Wars Trilogy -
Special Edition † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
The Lost World: Jurassic Park † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
The X-Files † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
Starship Troopers †  090-5030-00T SAME Not Used 090-5032-00T

23-1100 -ORG-ORG- 22-1080 -YEL-GRN-
Viper Night Drivin’ † � 090-5030-00T SAME Not Used Not Used23-1100 -ORG-ORG-
Lost In Space † � 090-5030-00T 090-5032-00T Not Used Not Used23-1100 -ORG-ORG- 22-1080 -YEL-GRN-
Godzilla † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
South Park † � 090-5030-00T SAME Not Used Not Used23-1100 -ORG-ORG-
Harley-Davidson® † and
Harley-Davidson® 2nd Ed. † � 090-5032-00T 090-5030-00T Not Used Not Used22-1080 -YEL-GRN- 23-1100 -ORG-ORG-
Striker Xtreme (NFL) †  090-5032-00T 090-5030-00T 090-5030-00T Not Used22-1080 -YEL-GRN- 23-1100 -ORG-ORG- 23-1100 -ORG-ORG-
Sharkey’s Shootout †  090-5030-00T SAME 090-5030-00T Not Used23-1100 -ORG-ORG- 23-1100 -ORG-ORG-
High Roller Casino † � 090-5020-20T 090-5032-00T Not Used Not Used22-900 -YEL-YEL- 23-1080 -YEL-GRN-
Austin Powers † � 090-5020-30 090-5030-00T Not Used Not Used23-900 -GRN-GRN- 23-1100 -ORG-ORG-
MONOPOLY® †  090-5032-00T SAME Not Used 090-5062-00T

22-1080 -YEL-GRN- 23-1500 -BLU-BLU-
Playboy † � 090-5030-00T SAME Not Used Not Used23-1100 -ORG-ORG-
RollerCoaster Tycoon † ! 090-5032-00T SAME 090-5067-00T 090-5068-00T

22-1080 -YEL-GRN- 25-1400 -RED-RED- 25-1600 -WHT-WHT

The Simpsons Pinball Party †

"#
$% ����
���&&'�
()�*+

090-5032-00T SAME Not Used 090-5030-00T
22-1080 -YEL-GRN- 23-1100 -ORG-ORG-
* The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Upr. Rt. Style Flipper * 090-5020-20T 090-5041-00T 090-5025-00T(no E.O.S. Switch): 22-900 -YEL-YEL- 25-1800 -BLU-GRN- 24-1570 -See Note-

Terminator® 3:
Rise of the Machines † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
The Lord of the Rings † � 090-5020-20T SAME Not Used Not Used22-900 -YEL-YEL-
Ripley’s
Believe It or Not!® †  090-5032-00T SAME Not Used 090-5067-00T

22-1080 -YEL-GRN- 25-1400 -RED-RED-

† Coil Part Nºs ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part Nºs ending with a "B" signifies the Diode is on the bottom of the lugs.
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ROLLERCOASTER TYCOON   (NO MOTOR USED)
THE SIMPSONS  PINBALL PARTY (NO MOTOR USED)

Terminator® 3:
Rise of the Machines

Backbox Ball Shooter
Up/Down Movement

Multi Products Motor 24VAC (041-5079-01)
21 RPM CW

515-7317-00
incl. Connector

The Lord of the Rings Balrog (Motor & Gate)
Open/Close Movement

Multi Prod. Motor 20VDC Series 600B (or equiv.)
50/60Hz 10 RPM Bi-Directional

041-5088-01
MOTOR ONLY

RIPLEY’S BELIEVE IT OR NOT!® (NO MOTOR USED)

Elvis®
Elvis

Front/Back Movement

Haydon Switch & Instrument, Inc. Stepper Motor
12VDC 10W (041-5089-00),

(Non-Captive Shaft not included)
HSI #46868-12-002

500-6809-00
incl. Connector

Requires 7.25" Shaft:
530-5658-00

��� OPTIONAL ���
Shaker

Multi #3811 0630 Motor (Vibrator) 12VDC
(041-5029-01) 3100 RPM (w/DRL PTS)

515-5893-01
incl. Connector

The SopranosSM Bada Bing! Girls x2
Rotating Posts Movement

Autotrol Synchronous Motor 24VAC 4W
50/60Hz 45.7/54.9 RPM Bi-Directional

041-5092-00
w/1" Shaft + 12" Leads

NASCAR® and [NDSE] Back Panel Rotating (Car)
Windmill (Skill Ball Enter)

Multi Products Motor & Gear Box 20VDC
Model #8000 (EX-04-073) 10 RPM

041-5093-00
MOTOR ONLY

Grand Prix Back Panel Rotating (Car)
Windmill (Skill Ball Enter)

Multi Products Motor & Gear Box 20VDC
Model #8000 (EX-04-073) 10 RPM

041-5093-00
MOTOR ONLY

��������������������������������������������������
World Poker Tour  (WPT) (NO MOTOR USED)

The Simpons
Kooky Carnival

Bart on Skateboard
Left/Right Movement

Multi Products Motor with Crank 24VAC
(041-5095-01) 50/60Hz 3W 14 RPM

500-6947-01
incl. Connector

Left & Right Ramps
Up/Down Movement

Multi Products Motor 24VAC (041-5048-01)
50/60Hz 3W 15 RPM CCW (Qty. 2 in game)

515-7558-00
incl. Connector

Shaker
(details in SKC Manual, Page 24)

Multi #3811 0630 Motor (Vibrator) 12VDC
3100 RPM (w/DRL PTS)

041-5029-01
MOTOR ONLY

©Disney’s Pirates
of the Caribbean

Spinning
Disk

Multi #3811R 0630 Motor (Vibrator) 12VDC
(041-5029-04) 3100 RPM (w/DRL PTS)

-04 is RoHS compliant; can substitute with -01 domestic
511-5024-04
incl. Connector

Pirate Ship
Sinking/Raising Movement

Multi Products Motor & Gear Box 24VDC
Model #7000-DCM 12 RPM

041-5101-00
MOTOR ONLY

Family Guy Stewie Figurine
Left & Right Movement

Stepper Motor NPM PF35T-48D4STD 5V RVB
(041-5102-00 Reference Only)

511-5043-00
incl. Connector

Spider-Man

Doc Ock, Sandman & 3-Bank
Up/Down Movement

Sync. Motor 24VAC 50/60Hz 3W 12 RPM CW
(041-5103-00 Reference Only)

511-5063-00
incl. Connector

��� OPTIONAL ���
Shaker Motor Kit

502-5027-00

Multi #3811R 0630 Motor (Vibrator) 12VDC
(041-5029-04) 3100 RPM (w/DRL PTS)

-04 is RoHS compliant; can substitute with -01 domestic
515-5893-01
incl. Connector
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The following table only list games that used motors. Part Numbers starting with "515-" will include the Wiring Harness & Connector.
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ABC Monday Night Football Goal Post
Up/Down Movement

Motor 24v A.C.
60 RPM CW 515-5222-00

Phantom of the Opera Organ
Up/Down Movement

Bowman Motor 24v 
60Hz 3W 11 RPM CCW 515-5256-00

Checkpoint
Mag Wheel
(in Backbox) Motor D.C. (KEN) 041-5005-00

Shaker Johnson Motor
(Vibrator) 041-5002-00

Teenage Mutant Ninja Turtles Spinning Pizza Ball
Deflector

Gear Motor 24v A.C.
325 RPM CW 515-5397-00

Batman Bar Target
Up/Down Movement

Bowman Motor 24v
60Hz 3W 11 RPM CCW 515-5256-00

Star Trek 25th Anniversary

Swinging Target Bowman Motor 24v
221 2 RPM 515-5534-00

Transporter F/X Gear Motor 24v A.C.
31 2 RPM 500-5421-00

Cooling Fan
(for Transporter F/X) 41 2" Motor 12v 041-5014-00

Lethal Weapon 3 Spinning Light Motor 21 2 v A.C.
4000 RPM CCW 041-5017-00

Star Wars

Bar Target
Up/Down Movement

Bowman Motor 24v
60hz 3W 11 RPM CCW 515-5256-00

R2D2 Robot
Left/Right Movement

Bowman Motor 24v A.C.
221 2 RPM CW 515-5571-00

Death Star
Rotation

Bowman "G" Motor 24v A.C.
60Hz 6 RPM CW 515-5570-00

Rocky & Bullwinkle & Friends Nell Log "Cutting Blade"
Forward/Back Movement

Autotrol Model E Motor 24v 
60hz 4W 3 RPM CCW 041-5023-00

Jurassic Park

T-Rex
Left/Right Movement

Multi Motor 5v D.C. 041-5025-00
T-Rex

Up/Down Movement
Bowman Motor 24v

11 RPM CW 041-5026-00

Shaker Johnson Motor
(Vibrator) 041-5002-00

Last Action Hero
Crane

Left/Right Movement
Multi Products Motor 12v D.C.

#3312 OSC 041-5027-00

Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW 041-5029-00

Tales from the Crypt
Tombstone

Up/Down Movement
Bowman Motor 24v A.C.

6 RPM CCW 515-5900-00

Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW 041-5029-00

The Who’s Tommy

Mirror
Up/Down Movement

Bowman Motor 24v A.C.
6 RPM CCW 515-5900-00

Flipper Blinders Servo Motor
(94102) 041-5032-00

Spinning Airplane
Propellers Motor D.C. 041-5033-00

WWF Royal Rumble Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW 041-5029-00

Maverick, The Movie Turning Paddle Wheel Motor 24v A.C.
10 RPM 041-5036-00

Mary Shelley’s Frankenstein Creature Head
Left/Right Movement Servo Motor (94102) 041-5032-00

Batman Forever Cannon
Left/Right Movement

Bowman Motor 24v A.C.
60Hz 3W 6 RPM CCW 515-6383-00
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I. Electrical Source, Energy & Signal Converters
010- Transformers
031- Speakers
090- Solenoids (Coils)
150- Filters, Outlets, Varistors, Thermistors
200- Fuses

II. Conductors, Connectors & Insulators
034- Line Cords
036- Cable Assemblies & Wiring Harnesses
041- Motors
045- Connectors (All Types)
055- Lugs (M/F), Pins (M/F), Discs,

Ring Terminals,
Terminal Strips, etc.

060- Polarizing Keys and Conn. Covers
077- Lamp Sockets

III. Circuits & Circuit Elements
100- ICs
110- Transistors
112- Diodes (All Types including LEDs & Modules)
121- Resistors
123- Resistors (Variable & Adjustable)
124- Regulators & Bridge Rectifiers
125- Capacitors (Radial Lytics & Ferrites)
126- Piezo Crystal
127- Heatsinks
130- Capacitors (Tecates & Ceramics)
140- Oscillators (Clocks/Crystals)
165- Light Bulbs
180- Switches
181- Switch Membranes (Pads) & Piezo Sensors
190- Relays
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

IV. Bolts, Screws, Nuts, Washers & Nails
231- Bolts
232- Screws (Pan Head)
234- Screws (HWH)
237- Screws (Misc.)
240- Nuts (Misc.)
242- Washers (Flat, Round)
244- Washers (Split Lock)
245- Nyliners
246- Washers (Lockers, External Tooth)
281- Nails

V. Mechanical Components
249- Rivets
251- Pins (Dowel), Finishing Nails, Hairpins,

Spring Pins and Clevis Pins
254- Stand-Offs, Spacers and Shims
260- Steel Ball (All Types Steel, Glowing, Delrin, etc.)
265- Springs (Extension)
266- Springs (Compression)
267- Springs (Torsion)
269- Springs (Washers - Belleville, Wave)
270- Retaining Rings
280- Grommets, Bushings and Nyliners
283- Bearings

VI. Handles, Locks, Catches, Latches, Keys
355- Handles, Locks, Catches, Latches

and Keys

VII. Fabricated Parts
390- Hinges
501- Coin Doors
515- Sub-Assemblies
520- Printed Circuit Boards (PCBs)
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
535- Fabricated Parts
545- Molded (Extruded) Plastic and

Rubber Parts (Rings, Sleeves, etc.)
550- Molded (Inserts)

VIII. In-House Assemblies
500- End Product (Systems and Models)
502- Kits (Created In-House)
505- Cabinets (complete)
510- Riveted Sub-Assemblies (In-House)
511- Sub-Assemblies (In-House)
515- Sub-Assemblies*

*2 or more 515-’s but still a sub-assembly.

IX. Bulk Materials
600- Braided Wire & Ground Straps
601- Stranded Wire
602- Ribbon Cable
604- Telephone Line Cord
605- Sleeving (Shrink Tubing)
625- Velcro (non-adhesive)
626- Foam Rubber, Foam Pads, Rubber

Bumpers (Blue Pads), Tape (All Types)
Velcro (adhesive) and String / Rope

X. Miscellaneous
000- Tools (see also 777-) and Supplies
040- Clamps, Ties & Clips
042- Pulleys
091- Coin Mechs
205- Fuse Holders
631- Staples
660- Glass (Playfield, Backglass, etc.)
675- Cleaners
705- Packing & Shipping Items
755- Instruction, Coin Cards, Ins. Sheets
756- Information Sheets, Service Bulletins,

Instruction Sheets in Kits and Templates
777- Tools (Wrenches and Drivers)
780- Manuals
802- Decal Kits (comprised of 820’s)
820- Decals, Mylar and Labels (Sheets/Sets)
803- Plastic Kits (comprised of 830’s)
830- Plastic Pieces (Butyrate Sheets/Sets)
880- Toys, Models, Figurines, etc.
900- Game Posters
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If more than one Pricing Scheme is available for countries listed, the F. listed beside the option, denotes the Factory Default Setting.
FOR VIEWS OF THE LATEST or OPTIONAL USA, INTERNATIONAL / EURO AND CUSTOM COIN CARDS, VISIT OUR WEBSITE.

Not Shown USA 755-5400-10 Tournament Option $2 = X1; 755-5400-11 Tournament Option $1.50 = X1

USA 10 F. USA 10 USA 2-7 or CANADA FOR CUSTOM PRICING † USA 3 with ToPS USA 5 with ToPS

755-5400-11 Front 755-5400-11 Back 755-5400-02 Front 755-5400-01, -02 or -04 Back 755-5400-03 or -09 Front 755-5400-03 Back / -08 Front

AUSTRALIA 1 F. AUSTRALIA 2 CROATIA FOR CUSTOM PRICING † DENMARK 1 F. DENMARK 2

755-5406-00 Front 755-5406-00 Back 755-5410-00 Front 755-5410-00 Back 755-5402-00 Front 755-5402-00 Back

JAPAN 1 JAPAN 2 F. MIDDLE EAST ANY COUNTRY CAN USE NEW ZEALAND 1 F. NEW ZEALAND 2

755-5408-01 Front 755-5408-01 Back 755-5400-06 Front 755-5400-06 Back 755-5406-00 Back 755-5406-00 Front

NORWAY 1 F. NORWAY 2 RUSSIA F. RUSSIA (ALTERNATE) SOUTH AFRICA FOR CUSTOM PRICING †

755-5403-01 Front 755-5403-01 Back 755-5411-00 Front 755-5411-00 Back 755-5409-01 Front 755-5409-01 Back

SWEDEN 1 F. SWEDEN 2 SWITZERLAND 1 F. SWITZERLAND 2 TAIWAN FOR CUSTOM PRICING †

755-5404-00 Front 755-5404-00 Back 755-5405-00 Front 755-5405-00 Back 755-5412-00 Front 755-5412-00 Back

UK 1 UK 3 UK 5 F. FOR CUSTOM PRICING † Appendix J Notes:  
1. Coin Card on Game is determined by original shipping

country destination.
2. Optional Coin Card(s), are available via your distributor or via

free download @ www.sternpinball.com/coinagecards.shtml.
Older style Coin Cards (foreign or domestic) not available
on our website or no longer available through your
distributor, are obsolete.
3. Coin Cards which have a Blank Backside can be used for

†Custom Pricing. 
755-5407-00 Front 755-5407-00 Back 755-5407-01 Front 755-5407-01 Back

Not Shown EURO 755-5401-20 Tournament Custom (can fill in your own pricing).

EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6

755-5401-01 1-Side Only 755-5401-02 1-Side Only 755-5401-03 1-Side Only 755-5401-04 1-Side Only 755-5401-05 1-Side Only 755-5401-06 1-Side Only

EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12

755-5401-07 1-Side Only 755-5401-08 1-Side Only 755-5401-09 1-Side Only 755-5401-10 1-Side Only 755-5401-11 1-Side Only 755-5401-12 1-Side Only

�		��'(	���)(' 	�����*)	��++�' 	)�,*�		�

EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6 EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12
BELGIUM
ITALY 1

PORTUGAL

GERMANY 2 NETHERLANDS
SPAIN

GREECE FINLAND AUSTRIA FRANCE

Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Adj. 18, Game Pricing, USA & International (non-Euro) and Euro 1-12 Summary &
International (Euro) Standard Pricing Select Tables, summarizes Standard or Custom Pricing Schemes & the Dip Switch Setting required.

Backside is Blank
(Border Only)
Typeset your

Custom Pricing

Backside is Blank
(Border Only)
Typeset your

Custom Pricing

Backside is Blank
(Border Only)
Typeset your

Custom Pricing

Backside is Blank
(Border Only)
Typeset your

Custom Pricing

Backside is Blank
(Border Only)
Typeset your

Custom Pricing
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�%�����&#� #��� ;�--�����+�)
���#��L�/L�8*
����� )?A$>+ K*?&3;FA&HH MA�3A�P�Q H�� 5H K*3&H33A&3$
8�
	�'.� )A�+ K*?&3;F$&HH ��>77�R�S���� ���7 K*3&?33K&33
M���	�A )F�+ K*?&3;F;&HH MA�33�P�QKHAK 5AH K*3&?3A*&33
M���	�$ )F�+ K*?&3;F%&HH MA�33�P�QA*�� 5$A K*3&?3A*&33
M���	�; )F�+ K*?&3;F?&HH MA�33�P�Q �-�� 5;* K*3&?3A*&33
M���	�% )F�+ K*?&3;F*&HH MA�33�P�Q�H�? 5;H K*3&?3A*&33
������< )%�+ K*?&3;FH&HH ��>77�R�S9�73 �/ ��-�=-: K*3&?3A?&3A

����� ����F�3<���#������%��	�'%� �#� �)
���#��L�/L�8*
����� )?A$>+ K*?&3;FF&HK MA�33�P�Q�$4� 5H K*3&H33A&3$
8�
	�'.� )A�+ K*?&3;FK&HK ��>77�R�S�9�� ���7 K*3&?33K&33
M���	�A )F�+ K*?&3;K3&HK MA�33�P�QAF;F 5AH K*3&?3A*&33
M���	�$ )F�+ K*?&3;KA&HK MA�33�P�Q43�? 5$A K*3&?3A*&33
M���	�; )F�+ K*?&3;K$&HK MA�33�P�QFK� 5;* K*3&?3A*&33
M���	�% )F�+ K*?&3;K;&HK MA�33�P�QA$33 5;H K*3&?3A*&33
������< )%�+ K*?&3;K%&HK ��>77�R�S
��1 �/ ��-�=-: K*3&?3A?&3A

�%�����"�����%���� (#� �)
���#�8L�9*
����� )?A$>+ K*?&3%3A&F3 MA�3A�P�Q;*:- 5H K*3&H33A&3$
8�
	�'.� )A�+ K*?&3%3$&F3�������7>77�R�S9��� ���7 K*3&?33K&33
M���	�A )F�+ K*?&3%3;&F3 MA�33�P�QAHK$ 5AH K*3&?3A*&33
M���	�$ )F�+ K*?&3%3%&F3 MA�33�P�Q*H4A 5$A K*3&?3A*&33
M���	�; )F�+ K*?&3%3?&F3 MA�33�P�QFK:* 5;* K*3&?3A*&33
M���	�% )F�+ K*?&3%3*&F3 MA�33�P�Q� %K 5;H K*3&?3A*&33
������< )%�+ K*?&3%3H&F3�������7>77�R�S�

1 �/ ��-�=-: K*3&?3A?&3A
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Ripley’s Believe It or Not!® (Notes 7, 8)
Sound (512K) 965-0408-81 V1.00 | $D93D U7 960-7001-02
Game ROM (1M) 965-0409-81 A3.20 | $43FF U210 960-5009-00
Voice 1 (8M) 965-0410-81 V1.00 | $067B U17 960-5016-00
Voice 2 (8M) 965-0411-81 V1.00 | $C8B8 U21 960-5016-00
Voice 3 (8M) 965-0412-81 V1.00 | $64C2 U36 960-5016-00
Voice 4 (8M) 965-0413-81 V1.00 | $5341 U37 960-5016-00
Display (4M) 965-0414-81 A3.00 | $DE4B U5  DC PCB 960-5015-01

Elvis® (Notes 7, 8)
Sound (512K) 965-0415-84 V1.00 | $8CD2 U7 960-7001-02
Game ROM (1M) 965-0416-84 A5.00 | $50FF U210 960-5009-00
Voice 1 (8M) 965-0417-84 V1.00 | $538D U17 960-5016-00
Voice 2 (8M) 965-0418-84 V1.00 | $8BCD U21 960-5016-00
Voice 3 (8M) 965-0419-84 V1.00 | $60F8 U36 960-5016-00
Voice 4 (8M) 965-0420-84 V1.00 | $14D8 U37 960-5016-00
Display (4M) 965-0421-84 A5.00 | $A1F6 U5  DC PCB 960-5015-01

The SopranosSM (Notes 7, 8).
Sound (512K) 965-0422-85 V4.00 | $9B5A U7 960-7001-02
Game ROM (1M) 965-0423-85 A5.00 | $5BFF U210 960-5009-00
Voice 1 (8M) 965-0424-85 V3.00 | $F01E U17 960-5016-00
Voice 2 (8M) 965-0425-85 V1.04 | $C14C U21 960-5016-00
Voice 3 (8M) 965-0426-85 V1.04 | $47A3 U36 960-5016-00
Voice 4 (8M) 965-0427-85 V1.04 | $ADCD U37 960-5016-00
Display (4M) 965-0428-85 A5.00 | $B4BB U5  DC PCB 960-5015-01

NASCAR® (Notes 7, 8)
Sound (512K) 965-0429-86 V2.00 | $32B3 U7 960-7001-02
Game ROM (1M) 965-0430-86 A4.50 | $39FF U210 960-5009-00
Voice 1 (8M) 965-0431-86 V2.00 | $CFFB U17 960-5016-00
Voice 2 (8M) 965-0432-86 V2.00 | $22C0 U21 960-5016-00
Voice 3 (8M) 965-0433-86 V2.00 | $5FC8 U36 960-5016-00
Voice 4 (8M) 965-0434-86 V2.00 | $2902 U37 960-5016-00
Display (4M) 965-0435-86 A4.00 | $92BD U5  DC PCB 960-5015-01

Grand Prix (Notes 7, 8)
Sound (512K) 965-0429-91 V1.00 | $6F89 U7 960-7001-02
Game ROM (1M) 965-0430-91 A4.50 | $5EFF U210 960-5009-00
Voice 1 (8M) 965-0431-91 V1.00 | $CE0E U17 960-5016-00
Voice 2 (8M) 965-0432-91 V1.00 | $F4C6 U21 960-5016-00
Voice 3 (8M) 965-0433-91 V1.00 | $057D U36 960-5016-00
Voice 4 (8M) 965-0434-91 V1.00 | $2646 U37 960-5016-00
Display (4M) 965-0435-91 A4.00 | $DA8E U5  DC PCB 960-5015-01

[NDSE] (Notes 7, 8) Call for more info if code update required.
Sound (512K) 965-0436-97 U7 960-7001-02
Game ROM (1M) 965-0437-97 U210 960-5009-00
Voice 1 (8M) 965-0438-97 U17 960-5016-00
Voice 2 (8M) 965-0439-97 U21 960-5016-00
Voice 3 (8M) 965-0440-97 U36 960-5016-00
Voice 4 (8M) 965-0441-97 U37 960-5016-00
Display (4M) 965-0442-97 U5  DC PCB 960-5015-01

** GAMES BELOW THIS LINE / NEXT COLUMN ARE S.A.M. SYSTEM GAMES
������������������������
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World Poker Tour  Pinball (WPT) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X1.04 | $7E62 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 1.12AL 1.17+ WPT0112AL.bin
English Only 1.12A 1.17+ WPT0112A.bin

English + French 1.12AF 1.17+ WPT0112AF.bin
French Only 1.12F 1.17+ WPT0112F.bin

German + French 1.12GF 1.17+ WPT0112GF.bin
German Only 1.12G 1.17+ WPT0112G.bin

English + Italian 1.12AI 1.17+ WPT0112AI.bin
Italian Only 1.12I 1.17+ WPT0112I.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

The Simpsons  Kooky Carnival Redemption (Note 9)
Boot B-02 (8M) 965-BOOT-SAM  X1.04 | $7E62 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version Bin Files:

English Only 1.05 SKC0105.bin
English New Jersey Only 0.09NJ SKC0090NJ.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 5.5MB +/– 

©Disney’s Pirates of the Caribbean Pinball (POTC) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X1.06 | $2014 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 1.15AS 1.17+ POTC115AS.bin
English + French 1.15AF 1.17+ POTC115AF.bin
German + French 1.15GF 1.17+ POTC115GF.bin
English + Italian 1.15AI 1.17+ POTC115AI.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

Family Guy  Pinball (FG) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X2.09 | $10A3 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 10.00AL 1.23+ FG1000AL.bin
English + French 10.00AF 1.23+ FG1000AF.bin
English + German 10.00AG 1.23+ FG1000GF.bin
English + Italian 10.00AI 1.23+ FG1000AI.bin

NOTE:  THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

Spider-Man  Pinball (S-M) (Notes 7, 9)
Boot B-02 (8M) 965-BOOT-SAM  X2.10 | $F625 U9 960-5016-00

unprogrammed
Memory Stick 128MB (970-0128-00) Version System Bin Files:

English + Spanish 1.3ES 1.27+ spd_1_30_es.bin
English + French 1.3EF 1.27+ spd_1_30_ef.bin
German+French 1.3GF 1.27+ spd_1_30_gf.bin
English + Italian 1.3EI 1.27+ spd_1_30_ei.bin

NOTE:  THE TYPICAL SIZE  PER UNZIPPED BIN FILE IS 25MB – 30MB+/– 

footnotes:
1  ROMs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.:  520-5055-01
2  ROMs on CPU/Sound Bd.: 520-5136-10 (Mono) & Display Cont. Bd.:  520-5055-01
3  ROMs on CPU/Sound Board: 520-5136-15* (Mono) (*FCC 11-97) & 
    Display Controller Board:  520-5055-02* (*FCC 11-97)
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Laser War
CPU (256K) 965-0004-00 LWAR.C5 C5 960-5007-00
Sound (Old) (256K) 965-0005-00 J5 960-5007-00
Sound (Old) (256K) 965-0006-00 J6 960-5007-00
Sound (Old) (256K) 965-0007-00 J7 960-5007-00

- OR -
Sound (256K) 965-0008-00 7F 960-5007-00
Sound 1 (512K) 965-0009-00 6F 960-7001-02
Sound 2 (512K) 965-0010-00 4F 960-7001-02

Secret Service
CPU (256K) 965-0011-00 A4-6 B5 960-5007-00
CPU (256K) 965-0012-00 A4-6 C5 960-5007-00
Voice 1 (512K) 965-0014-00 6F 960-7001-02
Voice 2 (512K) 965-0015-00 4F 960-7001-02
Sound (256K) 965-0013-00 7F 960-5007-00

Torpedo Alley
CPU (256K) 965-0016-00 A2-1 B5 960-5007-00
CPU (256K) 965-0017-00 A2-1 C5 960-5007-00
Voice 1 (512K) 965-0019-00 6F 960-7001-02
Voice 2 (512K) 965-0020-00 4F 960-7001-02
Sound (256K) 965-0018-00 7F 960-5007-00

Time Machine
CPU (128K) 965-0021-00 A2-4 B5 960-5006-00
CPU (256K) 965-0022-00 A2-4 C5 960-5007-00
Voice 1 (512K) 965-0024-00 6F 960-7001-02
Voice 2 (512K) 965-0025-00 4F 960-7001-02
Sound (256K) 965-0023-00 7F 960-5007-00

Playboy 35th Anniversary
CPU (256K) 965-0046-00 A2-4 B5 960-5007-00
CPU (256K) 965-0047-00 A2-4 C5 960-5007-00
Voice 1 (512K) 965-0049-00 6F 960-7001-02
Voice 2 (512K) 965-0050-00 4F 960-7001-02
Sound (256K) 965-0048-00 7F 960-5007-00

ABC Monday Night Football
CPU (128K) 965-0031-00 A2-7 B5 960-5006-00
CPU (256K) 965-0032-00 A2-7 C5 960-5007-00
Voice 1 (512K) 965-0034-00 6F 960-7001-02
Voice 2 (512K) 965-0035-00 4F 960-7001-02
Sound (256K) 965-0033-00 7F 960-5007-00

Robocop
CPU (256K) 965-0036-00 A3-4 B5 960-5007-00
CPU (256K) 965-0037-00 A3-4 C5 960-5007-00
Voice 1 (512K) 965-0039-00 6F 960-7001-02
Voice 2 (512K) 965-0040-00 4F 960-7001-02
Sound (256K) 965-0038-00 7F 960-5007-00

Phantom of the Opera
CPU (128K) 965-0026-00 A3-2 B5 960-5006-00
CPU (256K) 965-0027-00 A3-2 C5 960-5007-00
Voice 1 (512K) 965-0029-00 6F 960-7001-02
Voice 2 (512K) 965-0030-00 4F 960-7001-02
Sound (256K) 965-0028-00 7F 960-5007-00

Back to the Future
CPU (256K) 965-0041-00 A2-0 B5 960-5007-00
CPU (256K) 965-0042-00 A2-0 C5 960-5007-00
Voice 1 (512K) 965-0044-00 6F 960-7001-02
Voice 2 (512K) 965-0045-00 4F 960-7001-02
Sound (256K) 965-0043-00 7F 960-5007-00

The Simpsons
CPU (128K) 965-0051-00 A2-7 B5 960-5006-00
CPU (256K) 965-0052-00 A2-7 C5 960-5007-00
Voice 1 (512K) 965-0054-00 6F 960-7001-02
Voice 2 (512K) 965-0055-00 4F 960-7001-02
Sound (256K) 965-0053-00 7F 960-5007-00

Checkpoint
CPU (128K) 965-0056-00 A1-7 B5 960-5006-00
CPU (256K) 965-0134-00 A1-7 C5 960-5007-00
Voice 1 (1M) 965-0057-00 F7 960-5009-00
Voice 2 (1M) 965-0058-00 F5 960-5009-00
Sound (256K) 965-0059-00 F4 960-5007-00
Display (512K) 965-0060-00 CP80 U8 960-7001-02

Teenage Mutant Ninja Turtles
CPU (128K) 965-0061-00 A1.04 B5 960-5006-00
CPU (256K) 965-0062-00 A1.04 C5 960-5007-00
Voice 1 (1M) 965-0063-00 F5/6 960-5009-00
Voice 2 (1M) 965-0064-00 F4/5 960-5009-00
Sound (256K) 965-0065-00 F7 960-5007-00
Display (512K) 965-0066-00 A1.04 U8 960-7001-02

Batman
CPU (128K) 965-0067-00 A1.06 B5 960-5006-00
CPU (256K) 965-0135-00 A1.06 C5 960-5007-00
Voice 1 (2M) 965-0068-00 U17 960-5010-00
Voice 2 (1M) 965-0069-00 U21 960-5009-00
Sound (256K) 965-0070-00 U7 960-5007-00
Display (1M) 965-0071-00 A1.06 U8 960-5009-00

Star Trek 25th Anniversary 
CPU (512K) 965-0072-00 A2.01 C5 960-7001-02
Voice 1 (2M) 965-0073-00 U17 960-5010-00
Voice 2 (2M) 965-0074-00 U21 960-5010-00
Sound (256K) 965-0075-00 U7 960-5007-00
Display (1M) 965-0076-00 A1.09 U8 960-5009-00

Hook
CPU (512K) 965-0077-00 A4.08 C5 960-7001-02
Voice 1 (2M) 965-0078-00 U17 960-5010-00
Voice 2 (2M) 965-0079-00 U21 960-5010-00
Sound (256K) 965-0080-00 U7 960-5007-00
Display (1M) 965-0081-00 A4.01 U8 960-5009-00
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Lethal Weapon 3
CPU (512K) 965-0082-00 A2.08 C5 960-7001-02
Voice 1 (2M) 965-0083-00 U17 960-5010-00
Voice 2 (2M) 965-0084-00 U21 960-5010-00
Sound (256K) 965-0085-00 U7 960-5007-00
Display (2M) 965-0086-00 A2.06 ROM 0 960-5010-00
Display (2M) 965-0087-00 A2.06 ROM 1 960-5010-00

(Used on Display PCB 520-5055-00)

-OR-
Display (4M) 965-0087-04 A2.06 ROM 0 960-5015-00

(Used on Display PCB 520-5055-01)

Star Wars
CPU (512K) 965-0119-00 A1.03 C5 960-7001-02
Voice 0 (4M) 965-0132-00 U17 960-5015-00
Voice 1 (2M) 965-0133-00 U21 960-5010-00
Sound (256K) 965-0131-00 U7 960-5007-00
Display (2M) 965-0120-00 A1.04 ROM 0 960-5010-00
Display (2M) 965-0121-00 A1.04 ROM 1 960-5010-00

(Used on Display PCB 520-5055-00)

-OR-
Display (4M) 965-0122-00 A1.05 ROM 0 960-5015-00

(Used on Display PCB 520-5055-01)

Rocky & Bullwinkle & Friends
CPU (512K) 965-0138-00 A1.30 C5 960-7001-02
Voice 0 (4M) 965-0139-00 U17 960-5015-00
Voice 1 (2M) 965-0140-00 U21 960-5010-00
Sound (256K) 965-0141-00 U7 960-5007-00
Display (4M) 965-0142-00 A1.30 ROM 0 960-5015-00

Jurassic Park
CPU (512K) 965-0143-00 A5.13 C5 960-7001-02
Voice 0 (4M) 965-0144-00 U17 960-5015-00
Voice 1 (2M) 965-0145-00 U21 960-5010-00
Sound (256K) 965-0146-00 U7 960-5007-00
Display (4M) 965-0147-00 A5.10 ROM 0 960-5015-00

Last Action Hero
CPU (512K) 965-0148-00 A1.12 C5 960-7001-02
Voice 0 (4M) 965-0149-00 U17 960-5015-00
Voice 1 (2M) 965-0150-00 U21 960-5010-00
Sound (256K) 965-0151-00 U7 960-5007-00
Display (4M) 965-0152-00 A1.06 ROM 0 960-5015-00

Tales from the Crypt
CPU (512K) 965-0157-00 A3.03 C5 960-7001-02
Voice 0 (4M) 965-0158-00 U17 960-5015-00
Voice 1 (2M) 965-0159-00 U21 960-5010-00
Sound (256K) 965-0160-00 U7 960-5007-00
Display (4M) 965-0161-00 A3.01 ROM 0 960-5015-00

The Who’s Tommy
CPU (512K) 965-0162-00 A4.00 C5 960-7001-02
Voice 1 (4M) 965-0165-00 U17 960-5015-00
Voice 2 (4M) 965-0166-00 U21 960-5015-00
Voice 3 (4M) 965-0167-00 U36 960-5015-00
Voice 4 (4M) 965-0168-00 U37 960-5015-00
Sound (512K) 965-0164-00 U7 960-7001-02
Display (4M) 965-0163-00 A4.00 ROM 0 960-5015-00

WWF Royal Rumble
CPU (512K) 965-0169-00 A1.06 C5 960-7001-02
Voice 1 (4M) 965-0172-00 U17 960-5015-00
Voice 2 (4M) 965-0173-00 U21 960-5015-00
Voice 3 (4M) 965-0174-00 U36 960-5015-00
Sound (512K) 965-0171-00 U7 960-7001-02
Display (4M) 965-0170-00 A1.02 ROM 0 960-5015-00

Guns N’ Roses
CPU (512K) 965-0175-00 A3.00 C5 960-7001-02
Voice 1 (4M) 965-0178-00 U17 960-5015-00
Voice 2 (4M) 965-0179-00 U21 960-5015-00
Voice 3 (4M) 965-0180-00 U36 960-5015-00
Voice 4 (4M) 965-0181-00 U37 960-5015-00
Sound (512K) 965-0177-00 U7 960-7001-02
Display (4M) 965-0176-00 A3.00 ROM 0 960-5015-00

Maverick *
CPU (512K) 965-0182-00 A4.04 C5 960-7001-02
Voice 1 (4M) 965-0186-00 U17 960-5015-00
Voice 2 (4M) 965-0187-00 U21 960-5015-00
Voice 3 (4M) 965-0187-01 U36 960-5015-00
Sound (512K) 965-0185-00 U7 960-7001-02
Display* (4M) 965-0183-00 A4.01 ROM 0 960-5015-00
Display* (4M) 965-0184-00 A4.01 ROM 3 960-5015-00

Mary Shelley’s Frankenstein *
CPU (512K) 965-0188-00 A1.03 C5 960-7001-02
Voice 1 (4M) 965-0192-00 U17 960-5015-00
Voice 2 (4M) 965-0193-00 U21 960-5015-00
Voice 3 (4M) 965-0194-00 U36 960-5015-00
Sound (512K) 965-0191-00 U7 960-7001-02
Display* (4M) 965-0189-00 A1.03 ROM 0 960-5015-00
Display* (4M) 965-0190-00 A1.03 ROM 3 960-5015-00

Baywatch * (CPU Board 520-5003-04)
CPU (512K) 965-0195-00 A4.00 C5 960-7001-02
Voice 1 (4M) 965-0196-00 U17 960-5015-00
Voice 2 (4M) 965-0197-00 U21 960-5015-00
Sound (512K) 965-0199-00 U7 960-7001-02
Display* (4M) 965-0200-00 A4.00 ROM 0 960-5015-00
Display* (4M) 965-0201-00 A4.00 ROM 3 960-5015-00

Batman Forever * (CPU Board 520-5003-04)
CPU (512K) 965-0202-00 A3.02 C5 960-7001-02
Voice 1 (4M) 965-0203-00 U17 960-5015-00
Voice 2 (4M) 965-0204-00 U21 960-5015-00
Sound (512K) 965-0205-00 U7 960-7001-02
Display* (4M) 965-0206-00 A3.00 ROM 0 960-5015-00
Display* (4M) 965-0207-00 A3.00 ROM 3 960-5015-00
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* Note:  Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster.
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CPU/Sound Board Sound U7 512K
CPU/Sound Board Game U210 1MB

CPU/Sound Board Voice ROMS:
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U17 U21 U36 U37

29 Apollo 13
(A13)

NOV 95
780-5044-00 4MB 4MB 4MB Not

Used n / a

30 Golden
Eye

FEB 96
780-5042-00 4MB 4MB Not

Used
Not

Used n / a

31 Twister APR 96
780-5041-00 4MB 4MB Not

Used
Not

Used n / a

32 ID4:  Independ-
ence Day

JUL 96
780-5045-00 4MB 4MB Not

Used
Not

Used n / a

33 Space
Jam

OCT 96
780-5043-00 4MB 4MB 4MB Not

Used n / a

34 The Star Wars
Trilogy - Sp. Ed.

FEB 97
780-5056-00 4MB 4MB Not

Used
Not

Used n / a

35 The Lost World:
Jurassic Park

JUN 97
780-5053-00 4MB 4MB Not

Used
Not

Used n / a

36 The
X-Files

AUG 97
780-5046-00 4MB 4MB Not

Used
Not

Used n / a

37 Starship
Troopers

NOV 97
780-5059-00 4MB 4MB 4MB Not

Used n / a

38 Viper Night
Drivin’

FEB 98
780-5035-00 4MB 4MB 4MB 4MB n / a

39 Lost In
Space

JUN 98
780-5060-00 4MB 4MB 4MB 4MB n / a

40 Godzilla SEP 98
780-5040-00 4MB 4MB 4MB 4MB n / a

41 South
Park

JAN 99
780-5071-00 8MB 8MB 8MB 8MB W6

42
a

Harley-
Davidson®

AUG 99
780-5067-01 8MB 8MB 8MB 8MB W6

42
b

Harley-David-
son®2nd Ed.

SEP 02
780-5067-10 8MB 8MB 8MB 8MB W6

42
c

Harley-David-
son® 3rd Ed.

OCT 04
780-5087-00 8MB 8MB 8MB 8MB W6

43
a

Striker
Xtreme

MAR 00
780-5068-01 8MB 8MB 8MB 8MB W6

43
b

NFL OCT 00
780-5073-00 8MB 8MB 8MB 8MB W6

44 Sharkey’s
Shootout

JUL/OCT 00
780-5072-01 8MB 8MB 8MB Not

Used W6

45 High Roller
Casino

JAN 01
780-5065-00 8MB 8MB 8MB 8MB W6

46 Austin
Powers

MAY 01
780-5074-00 8MB 8MB 8MB 8MB W6

47 MONOPOLY® SEP 01
780-5075-00 8MB 8MB 8MB Not

Used W6

48 Playboy FEB 02
780-5076-00 8MB 8MB 8MB 8MB W6

49 RollerCoaster
Tycoon

AUG 02
780-5078-00 8MB 8MB 8MB Not

Used W6

50 The Simpsons
Pinball Party

JAN 03
780-5077-00 8MB 8MB 8MB 8MB W6

51 T3®: Rise of
the Machines

MAY 03
780-5079-00 8MB 8MB 8MB 8MB W6

52 The Lord of
the Rings

NOV 03
780-5080-00 8MB 8MB 8MB 8MB

53 Ripley’s Believe
It or Not!®

APR 04
780-5081-00 8MB 8MB 8MB 8MB

‡ Additional Information for Installed Jumper (above games 41-51):

 Installed W6 so 8MB ROMS can be utilized.  See the CPU/Sound Board
Schematic (Sheet 2 of 3, Address Location 3E) in the games’ Service Game
Manual.  Games 52 - 57 CPU/Sound Board differ than <51 (See Appendix D).

See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
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CPU/Sound Board Sound U7 512K
CPU/Sound Board Game U210 1MB

CPU/Sound Board Voice ROMS:
U17 U21 U36 U37

54 Elvis® AUG 04
780-5084-00 8MB 8MB 8MB 8MB

55 The SopranosSM FEB 05
780-5085-00 8MB 8MB 8MB 8MB

56 NASCAR® JUL 05
780-5086-00 8MB 8MB 8MB 8MB

57 Grand Prix SEP 05
780-5091-00 8MB 8MB 8MB 8MB

See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
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S.A.M. System CPU/Sound Board
Boot EPROM U9

965-BOOT-SAM (Programmed)

58 World Poker Tour
(WPT)

JUN 06
780-5088-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

59 The Simpsons
Kooky Carnival

APR 06
780-5090-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

60 ©Disney’s
Pirates of the Caribbean

AUG 06
780-5092-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

61 Famil Guy DEC 06
780-5093-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

62 Spider-Man MAY 07
780-5094-00 8MB B-02

V2.1+
chksum
$F625

LOC:
U9

Games 58 – current, S.A.M. System : CPU/Sound & I/O Power Driver PCBs
differ than White Star (previous Games 29 – 57); Disp. Controller Not Required.

* Note:  For complete Appendix Information for Games Laser War 
through Batman Forever, see any Service Game Manual
between Apollo 13 through Ripley’s Believe It or Not!
or on-line at our website www.sternpinball.com/parts.htm;
also available on CD-R, 970-2003-00 (The Simpsons
Pinball Party, T3® and The Lord of the Rings ).
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Playboy
520-5137-01 520-5136-16 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

DC Relay Bd. 
520-5066-00

Relay Bd.
520-5010-00

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00

RollerCoaster
Tycoon

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

520-5222-00
1-Position

Switch Detect
on Wheel Spin

Miscellaneous
PC Boards:

DC Relay Bd. 
520-5066-00

Mini-Dot Display (3 by 5X7)
520-5221-00 (Ramp Enter Sign)

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00
520-5082-00

Long Hop OPTO
520-5083-01

Long Hop OPTO
Behind 1-Bank

Drop Target

The
Simpsons
Pinball
Party

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

LED Bd.
520-5219-00

Color Dot Display (4 by 5X7)
520-5225-00 (TV Set)

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

Terminator®
3:
Rise of the
Machines

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
515-7307-00
Single OPTO

515-7308-00
Single OPTO

TXCannon
Trough

The Lord
of the
Rings

520-5137-01 New
520-5300-00 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6746-00
(White Trans.)
500-6747-00
(Black Rec.)

Miscellaneous
PC Boards:

19-LED PCB
520-5242-00

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-00

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
515-7307-00
Single OPTO

515-7308-00
Single OPTO

Orthanc Tower
Trough

Ripley’s
Believe It
or Not!®

520-5137-01 520-5300-00 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6775-00
OPTO Trnscvr

Miscellaneous
PC Boards:

520-5236-00
X3 Dot Display

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-01

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
520-5234-00
3-Pos. OPTO

520-5234-00
3-Pos. OPTO Vari-Target 520-5235-03

X3 Aux. Drvr

Elvis®
520-5137-01 520-5300-00 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

The
SopranosSM

520-5137-01 520-5300-00 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

NASCAR®
and [NDSE]

520-5137-01 520-5300-00 520-5138-00 520-5052-00
128 X 32 Dots 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6775-00
OPTO Trans.

(Qty. 16)
Switch Detect.

Miscellaneous
PC Boards:

520-5235-03
X3 Aux. Drvr

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-01

for UK ONLY ���
Aux. Driver Bd.

520-5068-01

Grand Prix
520-5137-01 520-5300-00 520-5138-00 520-5052-00

128 X 32 Dots 520-5055-03 515-0173-00
Dual OPTO

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

500-6775-00
OPTO Trans.

(Qty. 16)
Switch Detect.

Miscellaneous
PC Boards:

520-5235-03
X3 Aux. Drvr

OPTO Transmitter / Receiver
Amplifier PCB 520-5239-01

for UK ONLY ���
Aux. Driver Bd.

520-5068-01
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World Poker
Tour
(WPT)

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough 500-6775-00

4 Switch Pairs
(Qty. 8)

520-5251-00 ’U’ 1/per PCB
Jail Bars Up Ace/Hole Mech

Miscellaneous
PCBs :

520-5254-00
50V Step-Up Drv

520-5250-14
14LED 5X7 Disp.

520-5239-01
OPTO Amplifier

520-5247-00
Ace/Hole Mech

520-5248-00
Ace/Hole Mech

520-5252-04 ’U’ 4/per PCB
Drop Targets 4- & 8- Banks

The
Simpsons
Kooky
Carnival

520-5249-00
Back Door

520-5246-00
Back Door

520-5138-00
Cabinet Rear

520-5052-00
128 X 32 Dots 520-5253-00-ASY

Coin Drop
(Qty. 11)Miscellaneous

PCBs :
515-5742-00
Shaker PCB

500-6700-00
Relay (incl. Wiring + Conn.)

©Disney’s
Pirates
of the
Caribbean

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough 500-6775-00

5 Switch Pairs
(Qty. 10)

Miscellaneous
PCBs :

520-5239-01
OPTO Amp. (X3)

511-5024-03
Relay (incl. Wiring + Conn.)

520-5238-00 :  H-E-A-R-T LED PCB

Family
Guy

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough

500-6775-00
3 Switch Pairs

(Qty. 6)
520-5252-01  ’U’ 1/per PCB

Drop Target 1-Bank

Miscellaneous
PCBs :

520-5239-01
OPTO Amp. (X2)

520-5261-00
Stepper Motor

511-5042-01
Trgt. Sensor (X2)

500-6775-01
1 Switch Pair

(Qty. 2)
520-5252-04  ’U’ 4/per PCB

Drop Target 4-Bank
511-5046-00 : Mini Playfield Lamp PCB

Spider-
Man

520-5249-00
Backbox

520-5246-00
Backbox

520-5138-00
Backbox

520-5052-00
128 X 32 Dots

515-0173-00
4-Ball Trough

515-0174-00
4-Ball Trough

500-6775-00
3 Switch Pairs

(Qty. 6)
Miscellaneous

PCBs :
520-5239-01
OPTO Amp. (X2)
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 Laser War 2-Flipper
Board Not Required

initial:
520-5002-00

replaced with:
520-5002-02

520-5002-01 was not used.

520-5000-00

Master: 520-5004-00 plus:
520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric

520-5006-00 (Qty. 2):  7 Digit Numeric
520-5007-00 (Qty. 1):  4 Digit Numeric

 Secret Service
 Torpedo Alley

3-Flipper
Board Not Required

520-5002-02

520-5014-01
7 Digit Alpha/Numeric Combined Time Machine 2-Flipper

Board Not Required

 Playboy 35th Anniversary * 520-5033-00
2-Flipper

(*only for 100 games of
Playboy 35th Anniv. &

ABC Mon. Night Football)

 ABC Monday Night Football *
 Robocop
 Phantom of the Opera
 Back to the Future

520-5030-00
16 Digit Alpha/Numeric Combined

 The Simpsons 520-5002-03
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 Checkpoint
 Teenage

   Mutant Ninja
   Turtles

520-5033-00
2-Flipper

520-5002-03

520-5047-00 520-5042-00
128 X 16 Batman

 Star Trek
   25th Anniv.
 Hook 520-5050-01
 Lethal

   Weapon 3
520-5047-01

520-5052-00
128 X 32

520-5055-00

 Star Wars
 Rocky & Bull-

winkle & Friends 520-5050-02
 Jurassic Park 520-5076-00

3-Flipper

520-5047-02

 Last Action
   Hero

520-5070-00
2-Flipper 520-5050-03 Tales from

   the Crypt 520-5076-00
3-Flipper

520-5055-01
 The Who’s

   Tommy
520-5077-00 WWF Royal

   Rumble
520-5070 / 5080 -00
4-Flipper (2X2)

 Guns N’
   Roses 520-5076-00

3-Flipper Maverick 520-5050-03

520-5047-03 520-5075-00
192 X 64 520-5092-01

520-5102-00
Single OPTO

520-5103-00
Single OPTO

Paddle Boat
Wheel Enter

 Mary Shelley’s
  Frankenstein

520-5076-00
3-Flipper 520-5077-00

 Baywatch 520-5070 / 5080 -00
4-Flipper (2X2) 520-5126-02

520-5124-00
Single OPTO

520-5125-00
Single OPTO

5-Ball Trough
over Up-Kicker

 Batman
   Forever

520-5076-00
3-Flipper

520-5124-00
Single OPTO

520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.
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GAME NAME Nº of
Flippers

F L I P P E R S  w / E . O . S .  S w i t c h FLIPPERS no E.O.S. Switch
SPI Nº / GAUGE-TURNS / Color SPI Nº / GAUGE-TURNS / Color

LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Harley-Davidson® † and
1st through 3rd Editions 2 090-5032-0T 090-5030-0T Not Used Not Used22-1080 -YEL-GRN- 23-1100 -ORANGE-
Striker Xtreme
(NFL) † 3 090-5032-0T 090-5030-0T 090-5030-0T Not Used22-1080 -YEL-GRN- 23-1100 -ORANGE- 23-1100 -ORANGE-
Sharkey’s
Shootout † 3 090-5030-0T SAME 090-5030-0T Not Used23-1100 -ORANGE- 23-1100 -ORANGE-
High Roller
Casino † 2 090-5020-20T 090-5032-0T Not Used Not Used22-900 -YELLOW- 22-1080 -YEL-GRN-
Austin
Powers † 2 090-5020-30 090-5030-0T Not Used Not Used23-900 -GREEN- 23-1100 -ORANGE-

MONOPOLY® † 3 090-5032-0T SAME Not Used 090-5062-0T
22-1080 -YEL-GRN- 23-1500 -BLUE-

Playboy † 2 090-5030-0T SAME Not Used Not Used23-1100 -ORANGE-
RollerCoaster
Tycoon † 4 090-5032-0T SAME 090-5067-0T 090-5068-0T

22-1080 -YEL-GRN- 25-1400 -RED- 25-1600 -WHITE-

The Simpsons
Pinball Party †

6**
(5 with
Flipper
Bats)

090-5032-0T SAME Not Used 090-5030-0T
22-1080 -YEL-GRN- 23-1100 -ORANGE-
** The Homer Head Assembly is affixed to an �������� �	�
���
��� �
 �
� ����� ��
�������
Upr. Rt. Style Flipper ** 090-5020-20T 090-5041-00T 090-5025-00(no E.O.S. Switch): 22-900 -YELLOW- 25-1800 -BLU-GRN- 24-1570 -BLUE-

Terminator® 3:
Rise of the Machines † 2 090-5032-0T SAME Not Used Not Used22-1080 -YEL-GRN-
The Lord
of the Rings † 2 090-5020-20T SAME Not Used Not Used22-900 -YELLOW-
Ripley’s
Believe It or Not!® † 3 090-5032-0T SAME Not Used 090-5067-00T

22-1080 -YEL-GRN- 25-1400 -RED-

Elvis® † 4 090-5020-20T SAME 090-5020-30 SAME22-900 -YELLOW- 23-900 -GREEN-

The SopranosSM † 2 090-5032-0T SAME Not Used Not Used22-1080 -YEL-GRN-

NASCAR® and [NDSE] † 2 090-5030-0T SAME Not Used Not Used23-1100 -ORANGE-
Grand
Prix † 2 090-5030-0T SAME Not Used Not Used23-1100 -ORANGE-
† Coil Part Numbers ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part Numbers ending with a "B" signifies the Diode is on the bottom of the lugs.
��������������������������������������������������
** S.A.M. System Games DO NOT REQUIRE DIODES.  If you use a coil from your stock which has a diode, remove it ONLY FOR S.A.M. System Games.

World Poker Tour
(WPT)** 4 090-5032-ND SAME 090-5030-ND SAME22-1080 [ NO DIODE ] 23-1100 [ NO DIODE ]
©Disney’s Pirates of the
Caribbean** 2 090-5030-ND SAME Not Used Not Used23-1100 [ NO DIODE ]

Family
Guy **

3 Norm. 090-5030-ND SAME 090-5062-ND Not Used23-1100 [ NO DIODE ] 23-1500 [ NO DIODE ]

2 Mini 090-5046-01-ND SAME27-950 [ NO DIODE ]
Spider-
Man ** 3 090-5032-ND SAME Not Used 090-5032-ND

22-1080 [ NO DIODE ] 22-1080 [ NO DIODE ]
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Laser War ‡ �
090-5011-00

22-750 / 30-2600 SAME Not Used Not Used

Secret Service ‡  
090-5006-00

23-620 / 30-2600 SAME Not Used 090-5006-00
23-620 / 30-2600

Torpedo Alley ‡  
090-5011-00

22-750 / 30-2600
090-5013-00

23-700 / 30-2600 Not Used 090-5012-00
23-800 / 30-2600

Time Machine ‡ �
090-5011-00

22-750 / 30-2600 SAME Not Used Not Used
‡ These coils are dual-wound.

Playboy 35th Anniversary †† �
090-5020-02

22-900 -YEL-YEL- SAME Not Used Not Used

ABC Monday Night Football †† �
090-5020-02

22-900 -YEL-YEL- SAME Not Used Not Used
†† A very small % of these games used a 090-5020-20 coil which used a proto-type Solid State Flipper System.  The two types of coils both are 22-900 coils; the only difference is the 

addition of the 1N5404 Diode on the (-02) coils which was used in the Deger Design.

Robocop �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Phantom of the Opera �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Back to the Future �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

The Simpsons �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Checkpoint �
090-5020-20

22-900 -YEL-YEL- SAME Not Used Not Used

Teenage Mutant Ninja Turtles �
090-5020-30

23-900 -GRN-GRN- SAME Not Used Not Used

Batman �
090-5020-30

23-900 -GRN-GRN- SAME Not Used Not Used

Star Trek 25th Anniversary �
090-5020-30

23-900 -GRN-GRN- SAME Not Used Not Used

Hook �
090-5030-00

23-1100 -ORG-ORG-
090-5020-30

23-900 -GRN-GRN- Not Used Not Used

Lethal Weapon 3 �
090-5030-00

23-1100 -ORG-ORG- SAME Not Used Not Used

Star Wars �
090-5032-00

22-1080 -YEL-GRN- SAME Not Used Not Used
Rocky & Bullwinkle & Friends

�
090-5020-30 SAME Not Used Not Used23-900 -GRN-GRN-

Jurassic Park
 

090-5020-30 SAME Not Used 090-5030-00
23-900 -GRN-GRN- 23-1100 -ORG-ORG-

Table continued on the next page.
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Last Action Hero � 090-5020-30 SAME Not Used Not Used23-900 -GRN-GRN-
Tales from the Crypt  090-5032-00 SAME Not Used 090-5041-00

22-1080 -YEL-GRN- 25-1800 -BLU-GRN-
The Who’s Tommy  090-5020-30 SAME 090-5041-00 Not Used23-900 -GRN-GRN- 25-1800 -BLU-GRN-
WWF Royal Rumble ! 090-5032-00 SAME 090-5041-00 SAME22-1080 -YEL-GRN- 25-1800 -BLU-GRN-
Guns N’ Roses  090-5032-00 SAME 090-5030-00 Not Used22-1080 -YEL-GRN- 23-1100 -ORG-ORG-
Maverick  090-5032-00 SAME Not Used 090-5032-00

22-1080 -YEL-GRN 22-1080 -YEL-GRN-
Mary Shelley’s Frankenstein  090-5030-00 SAME Not Used 090-5030-00

23-1100 -ORG-ORG- 23-1100 -ORG-ORG-
Baywatch ! 090-5030-00 090-5020-30 090-5025-00 090-5030-00

23-1100 -ORG-ORG- 23-900 -GRN-GRN- 24-1570 -See Note- 23-1100 -ORG-ORG-
Batman Forever  090-5032-00 090-5020-20 Not Used 090-5020-30

22-1080 -YEL-GRN- 22-900 -YEL-YEL- 23-900 -GRN-GRN-
Apollo 13 � 090-5032-00 SAME Not Used Not Used22-1080 -YEL-GRN-
Golden Eye � 090-5032-00 SAME Not Used Not Used22-1080 -YEL-GRN-
Twister � 090-5020-20 090-5032-00 Not Used Not Used22-900 -YEL-YEL- 22-1080 -YEL-GRN-
ID4: Independence Day  090-5032-00 SAME Not Used 090-5020-30

22-1080 -YEL-GRN- 23-900 -GRN-GRN-
Space Jam † � 090-5032-00T 090-5020-20T Not Used Not Used22-1080 -YEL-GRN- 22-900 -YEL-YEL-
The Star Wars Trilogy -
Special Edition † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
The Lost World: Jurassic Park † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
The X-Files † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
Starship Troopers †  090-5030-00T SAME Not Used 090-5032-00T

23-1100 -ORG-ORG- 22-1080 -YEL-GRN-
Viper Night Drivin’ † � 090-5030-00T SAME Not Used Not Used23-1100 -ORG-ORG-
Lost In Space † � 090-5030-00T 090-5032-00T Not Used Not Used23-1100 -ORG-ORG- 22-1080 -YEL-GRN-
Godzilla † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
South Park † � 090-5030-00T SAME Not Used Not Used23-1100 -ORG-ORG-
Harley-Davidson® † and
Harley-Davidson® 2nd Ed. † � 090-5032-00T 090-5030-00T Not Used Not Used22-1080 -YEL-GRN- 23-1100 -ORG-ORG-
Striker Xtreme (NFL) †  090-5032-00T 090-5030-00T 090-5030-00T Not Used22-1080 -YEL-GRN- 23-1100 -ORG-ORG- 23-1100 -ORG-ORG-
Sharkey’s Shootout †  090-5030-00T SAME 090-5030-00T Not Used23-1100 -ORG-ORG- 23-1100 -ORG-ORG-
High Roller Casino † � 090-5020-20T 090-5032-00T Not Used Not Used22-900 -YEL-YEL- 23-1080 -YEL-GRN-
Austin Powers † � 090-5020-30 090-5030-00T Not Used Not Used23-900 -GRN-GRN- 23-1100 -ORG-ORG-
MONOPOLY® †  090-5032-00T SAME Not Used 090-5062-00T

22-1080 -YEL-GRN- 23-1500 -BLU-BLU-
Playboy † � 090-5030-00T SAME Not Used Not Used23-1100 -ORG-ORG-
RollerCoaster Tycoon † ! 090-5032-00T SAME 090-5067-00T 090-5068-00T

22-1080 -YEL-GRN- 25-1400 -RED-RED- 25-1600 -WHT-WHT

The Simpsons Pinball Party †

"#
$% ����
���&&'�
()�*+

090-5032-00T SAME Not Used 090-5030-00T
22-1080 -YEL-GRN- 23-1100 -ORG-ORG-
* The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Upr. Rt. Style Flipper * 090-5020-20T 090-5041-00T 090-5025-00T(no E.O.S. Switch): 22-900 -YEL-YEL- 25-1800 -BLU-GRN- 24-1570 -See Note-

Terminator® 3:
Rise of the Machines † � 090-5032-00T SAME Not Used Not Used22-1080 -YEL-GRN-
The Lord of the Rings † � 090-5020-20T SAME Not Used Not Used22-900 -YEL-YEL-
Ripley’s
Believe It or Not!® †  090-5032-00T SAME Not Used 090-5067-00T

22-1080 -YEL-GRN- 25-1400 -RED-RED-

† Coil Part Nºs ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part Nºs ending with a "B" signifies the Diode is on the bottom of the lugs.

����	�
������ #	�!��� ��������	��

$	"�����
	����	����� %



���� ���� ���	
��� 
��	���	�
���� ���
 �����

�&�--���3

'��,	�
5���������(	
	��

:��
���������$%M -
*392�;@�*�'=��--@

?A?&*;F;&33

��"�����������

�����5���
'����������.�"��

������=��������������$%M -
?3�*392�;@�*�'=��--@

?A?&*%FH&33

��"�����������

���,	� ���������������H

�������A3�?M�-
A3� �=�$K?3�'=��-@

3%A&?3$K&77
1-,-*�-�?N

$�-"� ��+� ���	����	
L	���'�������(	
	��

:��
���������$%M -
*392�;@�*�'=��-@

?A?&*?$F&33

��"�����������

�J�#���
�������������
���������	�

������=��������������$%M -��;6(!D;75!;;�
?3�*392�;@�;$?�'=��--@

?A?&*;%H&33

��"�����������

:��,"�#�4���
)��������@���+

������=��������������$%M -��;6(!D;D7!;;�
?3�*392�;@�;*33�'=��-@

?A?&*?;A&33

��"�����������

�,�<�� "�&� "� '��,�+  ��	��9	��
.�	��-���	���(	
	��

�	�(�������
�F6:77�

3%A&?3%?&33
1-,-*�-�?N

��>�+��>1���-�1-,-*���+/�

�%�������E��#����-�(+����>�> G&@���
L	���'�������(	
	��

:��
���������$%M -��;6(!D;D8!;;�
*392�;@�A3�'=��--@

?A?&*;F;&3A

��"�����������

�%����#��E��-"<
O!��##�'����6

�����	��N�-	��	��L��,
L����5���������(	
	��

������=��������������$3M�-��;6(!D;DF!;:�
K�'=��/��&���	�������

?A?&*HA?&3;

��"�����������

���,	� ���������������H

�������A3�?M�-
A3� �=�$K?3�'=��-@

3%A&?3$K&77
1-,-*�-�?N

�%��2���-�# G&4��	�-�"��	�
L����5���������(	
	��

������=��������������$3M�-
K�'=��--@

3%A&?3?H&33
1-,-*�-�?N

����#%�&�����&��# @�������:��
4�������'	(	��	���(	
	��

9�<�����������N�������
	��
��������	��	�������
A$M�-�%�*@��;6(!D;57!;;�
��	��	��;*333��A�%�§
����!����
������$������"� �(#�#��9���E;*F*%&A$
���
��"�������(	���	����	����33%���	�� ���	��A?¨

?A?&*HK%&33

��"�����������
��¡!���#�8?��%���<
?;3&??3;&33

H��+*����E,�/*�H��<���-�1-,-*���+/�

��#��� ��&�'� �������������
���������	�

������=��������������$%M -��;6(!D;65!;;�
?3�*392�;@�;$?�'=��--@

?A?&*;%H&33

��"�����������

$�"T�--� ���,	��‡ ������E;FAA�3*;3�������)M�"�����+�A$M�-
;A33�'=��-@�� �/*?��,���‡

3%A&?3$K�7�
1-,-*�-�?N

�-�,E��>*A���-�1-,-*���+/�

���-�+�,�H�"#� F
(�����������:�	�+	
�
���

���,	��‡ ������E;FAA�3*;3�������)M�"�����+�A$M�-
;A33�'=��-@�� �/*?��,���‡

3%A&?3$K�7�
1-,-*�-�?N

������<��	
L����5���������(	
	��

 ��������$%M -��;6(!D;B7!;7�
$3�'=��--@

?A?&H3$?&33

��"�����������

����6���2������)
��* 8����	�)L��	"��,	�+
L	������'�������(	
	��

������E;?K3�A$M�-��;6(!D;BD!;;�
*3�'=�

?A?&H3HA&33

��"�����������

�%��6�+@#��%����!� �<��	�<�:���
'����������(	
	��

9��,����������������	�&��$%M -��;6(!D;B5!;;�
?3�*392�;@�$3�'=��-@

?A?&H3K?&33

��"�����������

��(%���--�����#� �

'���	��	�@�		�
'����������(	
	��

������=��������������$3M�-��;6(!D;B8!;;�
AH�'=��--@

?A?&HA?;&33

��"�����������

5������'�
���������������
L����5���������(	
	��

9�<�����������N�������
	��
��������	��	�������
A$M�-�%�*@��;6(!D;57!;;�
��	��	��;*333��A�%�§
����!����
������$������"� �(#�#��9���E;*F*%&A$
���
��"�������(	���	����	����33%���	�� ���	��A?¨

?A?&*HK%&33

��"�����������

��¡!���#��%������?<
�?;3&??3;&3A

�!#�� ���J��#�

��
	�������	
'����������(	
	��

������=��������������$%M -��;6(!D;BF!;;�
?3�*392�$3'=��--@�

?A?&HA%A&33

��"�����������

L��	��:	�

L	������'��������	�������

 ��������������$%M -��;6(!D;8(!;;�
?3�*392�%@�A3'=��:�&���	�������

?A?&HAHA&33

��"�����������

�����(�������	�
L����5���������(	
	��

9��,����������������	�&��$%M -��;6(!D;:;!;;�
?3�*392�*'=��--@

?A?&?K33&33

��"�����������

	� �&�-+F ����&4����	��)@��	����,�+
'����������(	
	��

������=�����������N�8	���:�#�EH333��G33A?K 
$3M�-�?3�*392�F?'=��--�--@�

3%A&?3F;&33
1-,-*�-�?N

�-�+;�+

�����������:���"����
'����������(	
	��

 ���������������&/D((�(D;!(:8B��$%M -
?3�*392�A$'=��:�&���	�������

3%A&?3F*&3$
1-,-*�-�?N

-	��	�������	������

.�	��-���	���(	
	��

������=���������:58;��������A$(��-
A3�A$�'=��--�--@

3%A&?3H?&3%
1-,-*�-�?N

�	��	���������		�
L����5���������(	
	��

9�<�����������N�������
	��
��������	��	�������
A$M�-�%�*@��;6(!D;57!;;�
��	��	��;*333��A�%�§
����!����
������$������"� �(#�#��9���E;*F*%&A$
���
��"�������(	���	����	����33%���	�� ���	��A?¨

?A?&*HK%&33

��"�����������
��¡!���#�8?��%���<
?;3&??3;&33

‡����-���*����� 9!;(9����2���1�����
��*���$�3/-�".��� 
����"	����2���1�����;6(!D;7F9CC�����2���1�����>��#��D(D!D8F:!;;���
,E����+%�1-,-*��>��-�?N�&+���+/�����+%��E>A+*�1-,-*�>��N��D(D!D8F:9C&�

�-.��� ���"�(�#����������I��/-4�:

��������	


��
��	���������
���	����
�	�
��	�����	���
���	 �!�"	#�$!�

�������%	
& ��
��	���������
���

' #�$!�



���� ���� ���	
��� 
��	���	�
���� ���
 ������
ROLLERCOASTER TYCOON   (NO MOTOR USED)
THE SIMPSONS  PINBALL PARTY (NO MOTOR USED)

Terminator® 3:
Rise of the Machines

Backbox Ball Shooter
Up/Down Movement

Multi Products Motor 24VAC (041-5079-01)
21 RPM CW

515-7317-00
incl. Connector

The Lord of the Rings Balrog (Motor & Gate)
Open/Close Movement

Multi Prod. Motor 20VDC Series 600B (or equiv.)
50/60Hz 10 RPM Bi-Directional

041-5088-01
MOTOR ONLY

RIPLEY’S BELIEVE IT OR NOT!® (NO MOTOR USED)

Elvis®
Elvis

Front/Back Movement

Haydon Switch & Instrument, Inc. Stepper Motor
12VDC 10W (041-5089-00),

(Non-Captive Shaft not included)
HSI #46868-12-002

500-6809-00
incl. Connector

Requires 7.25" Shaft:
530-5658-00

��� OPTIONAL ���
Shaker

Multi #3811 0630 Motor (Vibrator) 12VDC
(041-5029-01) 3100 RPM (w/DRL PTS)

515-5893-01
incl. Connector

The SopranosSM Bada Bing! Girls x2
Rotating Posts Movement

Autotrol Synchronous Motor 24VAC 4W
50/60Hz 45.7/54.9 RPM Bi-Directional

041-5092-00
w/1" Shaft + 12" Leads

NASCAR® and [NDSE] Back Panel Rotating (Car)
Windmill (Skill Ball Enter)

Multi Products Motor & Gear Box 20VDC
Model #8000 (EX-04-073) 10 RPM

041-5093-00
MOTOR ONLY

Grand Prix Back Panel Rotating (Car)
Windmill (Skill Ball Enter)

Multi Products Motor & Gear Box 20VDC
Model #8000 (EX-04-073) 10 RPM

041-5093-00
MOTOR ONLY

��������������������������������������������������
World Poker Tour  (WPT) (NO MOTOR USED)

The Simpons
Kooky Carnival

Bart on Skateboard
Left/Right Movement

Multi Products Motor with Crank 24VAC
(041-5095-01) 50/60Hz 3W 14 RPM

500-6947-01
incl. Connector

Left & Right Ramps
Up/Down Movement

Multi Products Motor 24VAC (041-5048-01)
50/60Hz 3W 15 RPM CCW (Qty. 2 in game)

515-7558-00
incl. Connector

Shaker
(details in SKC Manual, Page 24)

Multi #3811 0630 Motor (Vibrator) 12VDC
3100 RPM (w/DRL PTS)

041-5029-01
MOTOR ONLY

©Disney’s Pirates
of the Caribbean

Spinning
Disk

Multi #3811R 0630 Motor (Vibrator) 12VDC
(041-5029-04) 3100 RPM (w/DRL PTS)

-04 is RoHS compliant; can substitute with -01 domestic
511-5024-04
incl. Connector

Pirate Ship
Sinking/Raising Movement

Multi Products Motor & Gear Box 24VDC
Model #7000-DCM 12 RPM

041-5101-00
MOTOR ONLY

Family Guy Stewie Figurine
Left & Right Movement

Stepper Motor NPM PF35T-48D4STD 5V RVB
(041-5102-00 Reference Only)

511-5043-00
incl. Connector

Spider-Man

Doc Ock, Sandman & 3-Bank
Up/Down Movement

Sync. Motor 24VAC 50/60Hz 3W 12 RPM CW
(041-5103-00 Reference Only)

511-5063-00
incl. Connector

��� OPTIONAL ���
Shaker Motor Kit

502-5027-00

Multi #3811R 0630 Motor (Vibrator) 12VDC
(041-5029-04) 3100 RPM (w/DRL PTS)

-04 is RoHS compliant; can substitute with -01 domestic
515-5893-01
incl. Connector

��������	


��
��	���������
���	����
�	�
��	�����	���
���	 	�!�!�!	���
����	"�#�$	%�&#�

��
��	���������
��� �������'	
(

%�&#� )



��������	


��
��	���������
���	�����

The following table only list games that used motors. Part Numbers starting with "515-" will include the Wiring Harness & Connector.
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ABC Monday Night Football Goal Post
Up/Down Movement

Motor 24v A.C.
60 RPM CW 515-5222-00

Phantom of the Opera Organ
Up/Down Movement

Bowman Motor 24v 
60Hz 3W 11 RPM CCW 515-5256-00

Checkpoint
Mag Wheel
(in Backbox) Motor D.C. (KEN) 041-5005-00

Shaker Johnson Motor
(Vibrator) 041-5002-00

Teenage Mutant Ninja Turtles Spinning Pizza Ball
Deflector

Gear Motor 24v A.C.
325 RPM CW 515-5397-00

Batman Bar Target
Up/Down Movement

Bowman Motor 24v
60Hz 3W 11 RPM CCW 515-5256-00

Star Trek 25th Anniversary

Swinging Target Bowman Motor 24v
221 2 RPM 515-5534-00

Transporter F/X Gear Motor 24v A.C.
31 2 RPM 500-5421-00

Cooling Fan
(for Transporter F/X) 41 2" Motor 12v 041-5014-00

Lethal Weapon 3 Spinning Light Motor 21 2 v A.C.
4000 RPM CCW 041-5017-00

Star Wars

Bar Target
Up/Down Movement

Bowman Motor 24v
60hz 3W 11 RPM CCW 515-5256-00

R2D2 Robot
Left/Right Movement

Bowman Motor 24v A.C.
221 2 RPM CW 515-5571-00

Death Star
Rotation

Bowman "G" Motor 24v A.C.
60Hz 6 RPM CW 515-5570-00

Rocky & Bullwinkle & Friends Nell Log "Cutting Blade"
Forward/Back Movement

Autotrol Model E Motor 24v 
60hz 4W 3 RPM CCW 041-5023-00

Jurassic Park

T-Rex
Left/Right Movement

Multi Motor 5v D.C. 041-5025-00
T-Rex

Up/Down Movement
Bowman Motor 24v

11 RPM CW 041-5026-00

Shaker Johnson Motor
(Vibrator) 041-5002-00

Last Action Hero
Crane

Left/Right Movement
Multi Products Motor 12v D.C.

#3312 OSC 041-5027-00

Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW 041-5029-00

Tales from the Crypt
Tombstone

Up/Down Movement
Bowman Motor 24v A.C.

6 RPM CCW 515-5900-00

Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW 041-5029-00

The Who’s Tommy

Mirror
Up/Down Movement

Bowman Motor 24v A.C.
6 RPM CCW 515-5900-00

Flipper Blinders Servo Motor
(94102) 041-5032-00

Spinning Airplane
Propellers Motor D.C. 041-5033-00

WWF Royal Rumble Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW 041-5029-00

Maverick, The Movie Turning Paddle Wheel Motor 24v A.C.
10 RPM 041-5036-00

Mary Shelley’s Frankenstein Creature Head
Left/Right Movement Servo Motor (94102) 041-5032-00

Batman Forever Cannon
Left/Right Movement

Bowman Motor 24v A.C.
60Hz 3W 6 RPM CCW 515-6383-00
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I. Electrical Source, Energy & Signal Converters
010- Transformers
031- Speakers
090- Solenoids (Coils)
150- Filters, Outlets, Varistors, Thermistors
200- Fuses

II. Conductors, Connectors & Insulators
034- Line Cords
036- Cable Assemblies & Wiring Harnesses
041- Motors
045- Connectors (All Types)
055- Lugs (M/F), Pins (M/F), Discs,

Ring Terminals,
Terminal Strips, etc.

060- Polarizing Keys and Conn. Covers
077- Lamp Sockets

III. Circuits & Circuit Elements
100- ICs
110- Transistors
112- Diodes (All Types including LEDs & Modules)
121- Resistors
123- Resistors (Variable & Adjustable)
124- Regulators & Bridge Rectifiers
125- Capacitors (Radial Lytics & Ferrites)
126- Piezo Crystal
127- Heatsinks
130- Capacitors (Tecates & Ceramics)
140- Oscillators (Clocks/Crystals)
165- Light Bulbs
180- Switches
181- Switch Membranes (Pads) & Piezo Sensors
190- Relays
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

IV. Bolts, Screws, Nuts, Washers & Nails
231- Bolts
232- Screws (Pan Head)
234- Screws (HWH)
237- Screws (Misc.)
240- Nuts (Misc.)
242- Washers (Flat, Round)
244- Washers (Split Lock)
245- Nyliners
246- Washers (Lockers, External Tooth)
281- Nails

V. Mechanical Components
249- Rivets
251- Pins (Dowel), Finishing Nails, Hairpins,

Spring Pins and Clevis Pins
254- Stand-Offs, Spacers and Shims
260- Steel Ball (All Types Steel, Glowing, Delrin, etc.)
265- Springs (Extension)
266- Springs (Compression)
267- Springs (Torsion)
269- Springs (Washers - Belleville, Wave)
270- Retaining Rings
280- Grommets, Bushings and Nyliners
283- Bearings

VI. Handles, Locks, Catches, Latches, Keys
355- Handles, Locks, Catches, Latches

and Keys

VII. Fabricated Parts
390- Hinges
501- Coin Doors
515- Sub-Assemblies
520- Printed Circuit Boards (PCBs)
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
535- Fabricated Parts
545- Molded (Extruded) Plastic and

Rubber Parts (Rings, Sleeves, etc.)
550- Molded (Inserts)

VIII. In-House Assemblies
500- End Product (Systems and Models)
502- Kits (Created In-House)
505- Cabinets (complete)
510- Riveted Sub-Assemblies (In-House)
511- Sub-Assemblies (In-House)
515- Sub-Assemblies*

*2 or more 515-’s but still a sub-assembly.

IX. Bulk Materials
600- Braided Wire & Ground Straps
601- Stranded Wire
602- Ribbon Cable
604- Telephone Line Cord
605- Sleeving (Shrink Tubing)
625- Velcro (non-adhesive)
626- Foam Rubber, Foam Pads, Rubber

Bumpers (Blue Pads), Tape (All Types)
Velcro (adhesive) and String / Rope

X. Miscellaneous
000- Tools (see also 777-) and Supplies
040- Clamps, Ties & Clips
042- Pulleys
091- Coin Mechs
205- Fuse Holders
631- Staples
660- Glass (Playfield, Backglass, etc.)
675- Cleaners
705- Packing & Shipping Items
755- Instruction, Coin Cards, Ins. Sheets
756- Information Sheets, Service Bulletins,

Instruction Sheets in Kits and Templates
777- Tools (Wrenches and Drivers)
780- Manuals
802- Decal Kits (comprised of 820’s)
820- Decals, Mylar and Labels (Sheets/Sets)
803- Plastic Kits (comprised of 830’s)
830- Plastic Pieces (Butyrate Sheets/Sets)
880- Toys, Models, Figurines, etc.
900- Game Posters
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If more than one Pricing Scheme is available for countries listed, the F. listed beside the option, denotes the Factory Default Setting.
FOR VIEWS OF THE LATEST or OPTIONAL USA, INTERNATIONAL / EURO AND CUSTOM COIN CARDS, VISIT OUR WEBSITE.

Not Shown USA 755-5400-10 Tournament Option $2 = X1; 755-5400-11 Tournament Option $1.50 = X1

USA 10 F. USA 10 USA 2-7 or CANADA FOR CUSTOM PRICING † USA 3 with ToPS USA 5 with ToPS

755-5400-11 Front 755-5400-11 Back 755-5400-02 Front 755-5400-01, -02 or -04 Back 755-5400-03 or -09 Front 755-5400-03 Back / -08 Front

AUSTRALIA 1 F. AUSTRALIA 2 CROATIA FOR CUSTOM PRICING † DENMARK 1 F. DENMARK 2

755-5406-00 Front 755-5406-00 Back 755-5410-00 Front 755-5410-00 Back 755-5402-00 Front 755-5402-00 Back

JAPAN 1 JAPAN 2 F. MIDDLE EAST ANY COUNTRY CAN USE NEW ZEALAND 1 F. NEW ZEALAND 2

755-5408-01 Front 755-5408-01 Back 755-5400-06 Front 755-5400-06 Back 755-5406-00 Back 755-5406-00 Front

NORWAY 1 F. NORWAY 2 RUSSIA F. RUSSIA (ALTERNATE) SOUTH AFRICA FOR CUSTOM PRICING †

755-5403-01 Front 755-5403-01 Back 755-5411-00 Front 755-5411-00 Back 755-5409-01 Front 755-5409-01 Back

SWEDEN 1 F. SWEDEN 2 SWITZERLAND 1 F. SWITZERLAND 2 TAIWAN FOR CUSTOM PRICING †

755-5404-00 Front 755-5404-00 Back 755-5405-00 Front 755-5405-00 Back 755-5412-00 Front 755-5412-00 Back

UK 1 UK 3 UK 5 F. FOR CUSTOM PRICING † Appendix J Notes:  
1. Coin Card on Game is determined by original shipping

country destination.
2. Optional Coin Card(s), are available via your distributor or via

free download @ www.sternpinball.com/coinagecards.shtml.
Older style Coin Cards (foreign or domestic) not available
on our website or no longer available through your
distributor, are obsolete.
3. Coin Cards which have a Blank Backside can be used for

†Custom Pricing. 
755-5407-00 Front 755-5407-00 Back 755-5407-01 Front 755-5407-01 Back

Not Shown EURO 755-5401-20 Tournament Custom (can fill in your own pricing).

EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6

755-5401-01 1-Side Only 755-5401-02 1-Side Only 755-5401-03 1-Side Only 755-5401-04 1-Side Only 755-5401-05 1-Side Only 755-5401-06 1-Side Only

EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12

755-5401-07 1-Side Only 755-5401-08 1-Side Only 755-5401-09 1-Side Only 755-5401-10 1-Side Only 755-5401-11 1-Side Only 755-5401-12 1-Side Only

�		��'(	���)(' 	�����*)	��++�' 	)�,*�		�

EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6 EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12
BELGIUM
ITALY 1

PORTUGAL

GERMANY 2 NETHERLANDS
SPAIN

GREECE FINLAND AUSTRIA FRANCE

Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Adj. 18, Game Pricing, USA & International (non-Euro) and Euro 1-12 Summary &
International (Euro) Standard Pricing Select Tables, summarizes Standard or Custom Pricing Schemes & the Dip Switch Setting required.
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