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The drawings on this page show the Plastic Ramps assembled
and "solid".  For a breakdown of parts on the Left Plastic Ramp,
see Pages 90-91.  For a breakdown of parts on the Right Plastic
Ramp, see Pages 92-93.  For Wire Ramps, see Page 94.  For a
breakdown of parts on the Shrunken Head, see Page 95.

Ordering Note:  Plastic Pieces and Decals shown are for
reference only.  Plastics & Decals are not available individually.
The entire Plastics Kit or Decals Kit needs to be ordered.  For the
Plastics Kit use SPI Part Number 803-5000-81.  For the " X3 Dot
Display Cover, with brackets " on the Left Ramp use SPI Part Nr.
803-5001-81.  For the Decals Kit use SPI Part Nr. 802-5001-81.

The Plastic Ramps cannot be ordered assembled.  Only order
the parts required.  Drilling out of rivets may be necessary
(replace with appropriate sized screw and nut).
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A = Ramp Mounting Bracket
(Qty. 1) (515-6508-00),
#6 X 1/2" PTH A Zinc (Qty. 2)
(237-5809-00),
3-1/2" X 1/4" Hex Spacer #6-32
Tap (Qty. 1) (254-5008-27),
#6-32 X 3/8" PPH MS Ext. Sems
(Zinc) (Qty. 1) (232-5201-00) and
#6 Washer (Qty. 1) (242-5001-00)

B = 1-5/8" X 1/4" Hex Spacer
#6-32 Tap (Qty. 1) (254-5008-13),
#6-32 X 3/8" PPH MS Ext. Sems
(Zinc) (Qty. 1) (232-5201-00) and
#8 Washer (Qty. 2) (242-5005-00)
onto a Post Hex Base (Red
Sleeve) (Qty. 1) (530-5332-03)
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1® Left Plastic Ramp Riveted Assembly 1 515-7320-00R
For Individual Items use :  Left Plastic Ramp (No Parts) (545-6089-00), Ramp Flap
(535-9300-00), Switch Bracket (Qty. 3) (535-61373-00), #6 Lock Washer (Qty. 8)
(246-5000-00) and Rivet, 1/8" ø X 3/16" Lg. (Qty. 8) (249-5001-00).

Item 1 is secured above the playfield @ flap by:  #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00) and @ front exit by:  see below Ref. A & B.

2 Micro Switch (Happ #95-1128-00) 3 180-5183-00
3 Switch Body Protect Plate 3 535-6539-00

Items 2 & 3 are secured by:  #2-56 X 1/2" HWH Ser Black (Qty. 2/per) (237-5937-02) and
 #2-56 Hex Nut (Qty. 2/per) (240-5301-00). Switch has Diode (1N4004) (Qty. 1/per)
(112-5003-00).  Can be replaced with (1N4001) (112-5001-00).

�º ���������� ��	
 ���� 

�� ��� ��	
 �º
4 Ramp Gate Switch (Left) 1 500-6593-01

For Individual Items use :  Gate Bracket (Left) (535-9171-01), Wire Form (535-9172-00),
Micro Switch (Qty. 1) (180-5190-28), #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02),
Switch Body Protect Plate (Qty. 1) (535-6539-00), #2-56 Hex Nut (Qty. 2) (240-5301-00),
Switch Diode (1N4004) (Qty. 1) (112-5003-00)

Item 4 is secured to Item 1 by:  #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2) (237-5868-00)
and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

5 Bracket, Mini-Coil Mount (Plate Divtr.) 1 535-9437-00
Item 5 is secured to Item 1 by:  #8-32 X 5/8" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-03)
and #8-32 Hex Nut (between Plate & Ramp) (Qty. 2) (240-5103-00)

Parts Table continued on top of next page.

0

For Securing Hardware,
see the Parts Tables above

and on the next page,
under the item desired.
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® "R" indicates Item noted is secured with rivet(s) as listed.

For a break-down of parts of Item 10, Playfield Dot Display (5X7) x3
LED PCB (520-5236-00), see Section 5, Chapter 4, Printed Circuit
Boards ( YELLOW PAGES ), Pages 147.
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6 Mini-Coil & Bracket Assembly 1 515-7329-00

For Individual Items use : Mini-Coil, 32-1800 (090-5031-00), Coil Armature Assembly
(515-7356-00 & -02), Hanger Plate Frame (535-6198-00), Spring (265-5024-00) 

Item 6 is secured to Item 5 by:  #8-32 X 3/8" PFH 82ø Undercut (Zinc) (Qty. 1)
(237-6030-00)

7 Ramp Guard (Left Side) 1 535-9425-00
8 Ramp Guard (Right Side) 1 535-9425-01

Items 7 & 8 are secured to Item 1 by:  #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2/per)
(237-5868-00) and #8-32 Nylon Stop Nut (Qty. 2/per) (240-5102-00)

9® Kit:  Plastics (Scrnd. Display Cover) 1 803-5001-81
Note:  Individual Plastic (830-6020-00) is available as an assembly only, ordering of kit is
required.  For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

Item 9 is secured to Item 1 @ Top by:  3-1/8" X 1/4" Hex Spacer #6-32 Tap (Qty. 1)
(254-5008-19) and #6-32 X 3/8" HWH Swage (Qty. 2) (237-5976-02) and secured to Item 1
@ brackets by:  #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2) (237-5868-00) and #8-32 Nylon
Stop Nut (Qty. 2) (240-5102-00)
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10 P/F Dot Display (5X7) X3 LED PCB 1 520-5236-00
Item 10 is secured to Item 9 by:  #6-32 X 5/8" PPH MS (Zinc) (Qty. 4) (237-5503-00), 1/4"
Slf. Rtn. Plastic Spacer White (Qty. 4) (254-5007-02) and #6-32 Nylon Stop Nut (Qty. 4)
(240-5005-00)

11 IDC Snap-On Socket No Diode 1 077-5216-01
12 #906 Wedge Base Bulb (Clear) 1 165-5004-00
13 Mini-Mars (Snap-In) Clear 1 550-5030-01
14 Wedge Base Socket (Laydown) 1 077-5026-01
15 #555 Wedge Base Bulb (Clear) 1 165-5002-00
16 Light Reflector (Silver Plastic) 1 545-5409-01
17 Plastic Mini-Lite Hood (Red) 3 550-5061-02
18 Rubber Ring, 3/16" I.D. White (back) 3 545-5348-51
19 Rubber Ring, 5/16" I.D. White (front) 3 545-5348-52
20 Bracket, Wire Ramp Retainer 1 535-9429-00
Items 17-20 are secured to Item 1 by:  #6-32 X 1-1/2 PPH MS (Zinc) (Qty. 2/per)
(237-5510-00) and #6-32 Nylon Stop Nut (Qty. 4) (240-5005-00)

Parts Table continued at bottom of this page.
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21 Mini-Post MS / #10-32 Bot. .4" Thread 4 530-5005-01
22 Rubber Ring, 3/8" O.D. White (front) 4 545-5348-69
Items 21 & 22 are secured to Item 1 by:  #10-32 Nylon Stop Nut (Qty. 4) (240-5203-00)

23 Mini-Jewel Plastic Post (Clear) 2 550-5052-01
Item 23 is secured to Item 1 by:  #6 X 3/8" SLT HWH AB (Zinc) (Qty. 1/per) (234-5000-00)

24® Kit:  Plastics (Clear) -02, -04 1 803-5000-81
Note:  Individual Plastics (830-6014-XX) are not available individually, ordering of kit is
required.  For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

Item 24 (-02) is secured to Item 1 by:  #6-32 X 3/4" HWH 23 (Zinc) (Qty. 3) (237-5893-00),
3/8" X 3/8" Plastic Spacer Gray (Qty. 3) (254-5000-12) and #6-32 Nylon Stop Nut (Qty. 4)
(240-5005-00).  Item 24 (-04) is secured to Item 1 by:  Rivet, 1/8" ø X 1/4" Lg. (Qty. 2)
(249-5003-00) and #6 Riveting Lock Washer (Qty. 2) (246-5000-00)

25 Kit:  Decals (Screened) -22 1 802-5000-81
Note:  Individual Decal (820-6341-22) is not available individually, ordering of kit is required.
For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.
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IF ONLY THE CABLE WIRING
IS REQUIRED, USE SPI
PART NR. 036-5493-03-81
(LT RAMP) & 036-5493-18-81
(DOT DISPLAY).
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SW. 53

Q30

For Securing Hardware, see the
Parts Tables below and on the next

page, under the item desired.

Qty. 2

'

(

)

�*

+

�*,
�*,

�*

�*,

-.�/

�,

��

Qty. 2Qty. 2Qty. 2

�
0��1 ��2
® "R" indicates Item noted is secured with a rivet

as listed.

IF ONLY THE CABLE WIRING IS REQUIRED,
USE SPI PART NUMBER 036-5493-02-81.

A = Ramp Mounting Bracket
(Qty. 2) (515-6508-00),
#6 X 1/2" PTH A Zinc
(Qty. 2/per) (237-5809-00),
2-1/8" X 1/4" Hex Spacer #6-32 Tap
(Qty. 2) (254-5008-32),
#6-32 X 3/8" PPH MS Ext. Sems (Zinc)
(Qty. 2/per) (232-5201-00) and 
#6 Washer (Qty. 2/per) (242-5001-00)

'

For Securing Hardware, see the
Parts Tables below and on the next

page, under the item desired.
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1® Right Plastic Ramp Riveted Assembly 1 515-7321-00R
For Individual Items use :  Right Plastic Ramp (No Parts) (545-6090-00), Ramp Flap
(535-9301-00), #6 Lock Washer (Qty. 2) (246-5000-00) and Rivet, 1/8" ø X 3/16" Lg. (Qty. 2)
(249-5001-00).

Item 1 is secured above the playfield @ flap by:  #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00) and @ sides by:  see below Ref. A & B.

2 Ramp Gate Switch (Right) 1 500-6593-00
For Individual Items use :  Gate Bracket (Left) (535-9171-00), Wire Form (535-9172-00),
Micro Switch (Qty. 1) (180-5190-28), #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02),
Switch Body Protect Plate (Qty. 1) (535-6539-00), #2-56 Hex Nut (Qty. 2) (240-5301-00),
Switch Diode (1N4004) (Qty. 1) (112-5003-00)

Item 2 is secured to Item 1 by:  #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2) (237-5868-00)
and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

3 Bracket, Mini-Coil Mount (Diverter) 1 535-8987-00
4 Mini-Coil & Bracket Assembly 1 515-7357-01

For Individual Items use : Mini-Coil, 32-1800 (090-5031-00), Coil Armature Assembly
(515-7356-01 & -03), Hanger Plate Frame (535-6198-00), Spring (265-5024-00) 

Item 4 is secured to Item 3 by:  #8-32 X 3/8" PFH 82ø Undercut (Zinc) (Qty. 1)
(237-6030-00) and secured to Item 1 by:  #8-32 X 5/8" SLT Ser HWH (Zinc) (Qty. 2)
(237-5975-03) and #8-32 Hex Nut (between Plate & Ramp) (Qty. 2) (240-5103-00)

5 Diverter Cover (Black Plastic, Right Style) 1 545-6000-00
Item 5 is secured to Item 3 by:  #8-32 X 1/4" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-04)

6 Ramp Guard (Left Side) 1 535-9426-00
Parts Table continued on bottom of next page.

3���� ��*5�6�
�����( 4�
$�����" ��7
8 �
�
���.( '���
�	����9��

��



�������	
������

����������
	��
������	������
��������6 �������
�
�����
�	��
���� ��!
	"�#��$� ����������� ����
��&

Q32
�������

��

�������
��

For Securing Hardware,
see the Parts Tables below
and on the previous page

under the item desired.
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® "R" indicates Item noted is secured with a rivet as listed.

IF ONLY THE CABLE WIRING IS REQUIRED, USE SPI PART
NUMBER 036-5493-02-81.
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A = Ramp Mounting Bracket
(Qty. 2) (515-6508-00),
#6 X 1/2" PTH A Zinc
(Qty. 2/per) (237-5809-00),
2-1/8" X 1/4" Hex Spacer #6-32 Tap
(Qty. 2) (254-5008-32),
#6-32 X 3/8" PPH MS Ext. Sems (Zinc)
(Qty. 2/per) (232-5201-00) and 
#6 Washer (Qty. 2/per) (242-5001-00)

�,

:

��

� Rt. Wire Ramp Ref.
 ( see Page 94 )
535-9305-00

�

�
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7 Ramp Guard (Right Side) 1 535-9426-01

Items 6 & 7 are secured to Item 1 by:  #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2/per)
(237-5868-00) and #8-32 Nylon Stop Nut (Qty. 2/per) (240-5102-00)

8 IDC Snap-On Socket No Diode 2 077-5216-01
9 #906 Wedge Base Bulb (Clear) 2 165-5004-00
10 Mini-Mars (Snap-In) Clear 2 550-5030-01
11 Mini-Jewel Plastic Post (Clear) 2 550-5052-01
Item 11 is secured to Item 1 by:  #6 X 3/8" SLT HWH AB (Zinc) (Qty. 1/per) (234-5000-00)

12 1-Groove Jewel Plastic Post (Clear) 1 550-5034-01
Item 12 is secured to Item 1 by:  #6-32 X 1-3/4" PPH MS (Zinc) (Qty. 1) (237-5511-00) and
#6-32 Nylon Stop Nut (Qty. 1) (240-5005-00)

13 Bumper (Deflector Pad) 1 545-5428-00
14® Kit:  Plastics (Screened & Clear) 1 803-5000-81
Note:  Individual Plastics (830-6014-XX & 830-6021-XX) are not available individually,
ordering of kit is required.  For all pieces, see Playfield - Plastics (Screened & Clear) &
Decals, Page 67.

Item 14® (-03) is secured to Item 1 by:  #6-32 X 3/4" HWH 23 (Zinc) (Qty. 3)
(237-5893-00), 3/8" X 3/8" Plastic Spacer Gray (Qty. 3) (254-5000-12) and 
#6-32 Nylon Stop Nut (Qty. 3) (240-5005-00).
Item 14 (-04 x2) is secured to Item 1 by:  Rivet, 1/8" ø X 1/4" Lg. (Qty. 2/per) (249-5003-00)
and #6 Riveting Lock Washer (Qty. 2/per) (246-5000-00)
Item 14® (-21) is secured to Item 14® (-03) by:  Mounting Bracket (Qty. 2) (535-8941-03),
Rivet, 1/8" ø X 1/4" Lg. (Qty. 4) (249-5003-00) and #6 Riv. Lock Wshr. (Qty. 4) (246-5000-00)
Item 14 (-23) to secured to Item 1 @ top right corner by:  1" X 3/8" Plastic Spacer Gray
(Qty. 1) (254-5000-04), #6-32 X 1-1/2" PPH MS (Zinc) (Qty. 1) (237-5510-00) and
#6-32 Keps Nut (Qty. 1) (240-5008-00) and @ top left corner by:  3/4" X 3/8" Plastic Spacer
Gray (Qty. 1) (254-5000-07), #6-32 X 1-1/4" PPH MS Ext. Sems (Zinc) (Qty. 1) (232-5207-00)
and #6-32 Keps Nut (Qty. 1) (240-5008-00)
Item 14 (-25) to secured to Item 1 @ under top left corner by:  3/4" X 3/8" Plastic Spacer
Gray (Qty. 2) (254-5000-07), #6-32 X 1-1/4" PPH MS Ext. Sems (Zinc) (Qty. 2) (232-5207-00)
and #6-32 Keps Nut (Qty. 2) (240-5008-00)

15 Kit:  Decals (Screened) -14, -15, -16 & -23 1 802-5000-81
Note:  Individual Decals (820-6341-XX) is not available individually, ordering of kit is
required.  For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.
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� Spiral Wire Ramp
 ( from Left Plastic Ramp )

535-9302-00

VUK Exit Wire Ramp
( from Vari-VUK ) �

535-9306-00

� Right Wire Ramp
 ( from Right Plastic Ramp )

535-9305-00

� Center Wire Ramp
 ( from Left Plastic Ramp )

535-9303-00

Securing Hardware (onto Playfield &
Metal Rail #5):
D:  #8 X 1/2" SLT HWH AB (Zinc)

(Qty. 3) (234-5101-00)
E:  #8-32 X 3/8" SLT SER HWH (Zinc)

(Qty. 1) (237-5975-00)
F:  #8 Washer .17" ID X 1/2" OD X .042"

(Qty. 1) (242-5015-00)

Securing Hardware (onto Left Plastic Ramp):
A:  Retainer Bracket (secured on Left Plastic Ramp)

(Qty. 1) (535-9429-00)
B:  #6-32 X 1-1/2" PPH MS (Zinc) (Qty. 2)

(237-5510-00) (thru Light Hood, Front)
C:  #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

Securing Hardware (onto Post Hex Base
#6-32 Top / Red Sleeve):
H:  #6-32 X 3/8" PPH MS Ext. Sems (Zinc)

(Qty. 1) (232-5201-00)
I:  #8 Washer (Qty. 3) (242-5005-00)
J:  1-5/8" X 1/4" #6-32 Tap Hex Spacer

(Qty. 1) (254-5008-13)

Securing Hardware (above Plastic -06):
G:  3/4" X 1/4" #6-32 Tap Hex Spacer

(Qty. 1) (254-5008-04)
H:  #6-32 X 3/8" PPH MS Ext. Sems

(Zinc) (Qty. 1) (232-5201-00)
I:  #8 Washer (Qty. 2) (242-5005-00)

Securing Hardware (onto Right
Plastic Ramp):
K:  #8-32 Nylon Stop Nut

(Qty. 1) (240-5102-00)
L:  #8-32 X 3/8" SLT HWH MS (Zinc)

(Qty. 2) (237-5868-00)

A

B B

C C

D

D

D

F

E

H I J

G

H

I

F
K

L

K

K

L

Securing Hardware (above Plastic -01):
F:  #8 Washer .17" ID X 1/2" OD X .042" THK

(Qty. 1) (242-5015-00)
K:  #8-32 Nylon Stop Nut

(Qty. 1) (240-5102-00)
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The Shrunken Head is only secured over the
Mounting Bracket by a fold inside the neck.

To remove, pull the front of the neck forward
and off of the front tab (A).  Head can now be
easily removed.  To put back on, hook the back
of the next at the rear tabs then pull the front
of the neck over the front tab.
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1 Bracket, Head & Lamp Mount 1 535-9395-00

Item 1 is secured above the plfd. by:  #8 X 1/2" SLT HWH AB (Zinc) (Qty. 4) (234-5101-00)

2® Wedge Base Socket (Laydown) 1 077-5026-01
Item 2 is secured to Item 1 by:  Rivet, 1/8" ø X 3/16" Lg. (Qty. 1) (249-5001-00) and
#6 Riveting Lock Washer (Qty. 1) (246-5000-00)

3 #906 Wedge Base Bulb (Red) 1 165-5004-02
4 Shrunken Head (Altered/Modified) 1 880-5081-01

Q28
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® "R" indicates Item noted is secured with a rivet as listed.

IF ONLY THE CABLE WIRING IS REQUIRED, USE SPI PART
NUMBER 036-5493-12-81.
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G.I.

G.I.

G.I.

G.I.

G.I.

LAMP
76

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.
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Qty. 5

Qty. 5

Qty. 4
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Qty. 3

Qty. 3

.

LAMP
76

LAMP
77

LAMP
78

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.
�:

�

�/ ��

3���� ��*5�6�
�����( 4�
$�����" ��7
8 �
�
���.+ '���
�	����9��

��

�
�0��
��	���������
	��
������	������
�����:�
�
�����
�	��
�����
��#��$� ��������%���
��&

Ordering Note:  Plastic Pieces and Decals shown are for reference only.  Plastics & Decals are not available
individually.  The entire Plastics Kit or Decals Kit needs to be ordered.  For the Plastics Kit use SPI Part Number
803-5000-81.  For the Decals Kit use SPI Part Nr. 802-5001-81.

Qty. 4

Qty. 4

Qty. 3
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�º ���� ���� ��	
 ���� 
�� ���� �º
1 Wood (Blue) Back Panel

Plain (No Parts) 1 525-5638-00

2 2-Lug Staple Down
Socket 10 077-5000-00

3 2-Lug Laydown
Socket 4 077-5003-00

4 3-Lug Laydown
Socket (3 Lugs Flat) 3 077-5006-00

Items 3 & 4 are secured by:  #6 X 1/2" SLT HWH AB (Red) (Qty. 1/per)
(234-5001-02)  Control Lamps (Item 4) require a Diode (1N4004)
(112-5003-00).  Can be replaced with (1N4001) (112-5001-00).

5 Black 7/16" O.D.
Rubber Ring 7 545-5348-17

6 #44 Bulb
(Clear) 7 165-5000-44

7 #44 Bulb
(Yellow) 5 165-5053-06

8 #44 Bulb
(Red) 5 165-5053-02

9 Bracket, Back Panel &
Playfield Mount 2 535-8964-00

Item 9 is secured below the playfield and to Item 1 by:  
#8 X 1/2" SLT HWH AB (Zinc) (Qty. 4) (234-5101-00)

10 Kit:  Decals (Screened) -13 1 802-5000-81
11 Kit:  Plastics (Scrnd.) -02 1 803-5000-81

Note:  Individual Plastic (830-6024-02) and Decal (820-6341-13) are not
available individually, ordering of either kit is required.  For all pieces, see
Playfield - Plastics (Screened & Clear) & Decals, Page 67.

12* 1/4" & 1/2" Clamp (Single) 4 040-5000-XX
Item 12 is secured to Item 1 by:  #8 X 1/2" SLT HWH AB (Zc) (Qty. 1/per)
(234-5101-00)  -XX Note:  for 1/4" use -03 (Qty. 4); for 1/2" use -06 (Qty. 4); 

13 1/2" X 3/8" Gray Spacer 1 254-5000-01
Item 13 is secured to Item 1 by:  #6 X 1" SLT HWH AB (Zinc) (Qty. 1)
(234-5005-00).  Used to prevent a ball trap.

LAMP 76

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

LAMP 77 LAMP 78

G.I. G.I.

G.I. G.I.
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* An asterisk (*) indicates item(s) are not noted in the
pictorials.

IF THE BACK PANEL CABLE WIRING IS REQUIRED,
USE SPI PART NUMBER 036-5493-04-81.
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�º ���������� ��	
 ���� 

�� ��� ��	
 �º
1 Up/Down Post Coil Mounting Bracket 1 515-6840-00

Item 1 is secured below the playfield by:  #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00)

2 Adjustment Spindle Stop Bracket 1 535-8303-00
3 Coil Retaining Bracket 2 535-7356-00

Items 2 & 3 are secured by:  #8-32 X 3/8" Swage (Serr) Zinc (Qty. 2/per) (237-5975-00)

4 Coil, 23-1100 (ORG) 1 090-5030-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

5 Coil Sleeve (with extension) 1 545-5847-00
6 Spring Washer, 17/32" ID X 3/4" X 1" 1 269-5002-00
7 Plunger & Shaft Assembly 1 515-6844-00

ORDERING ABOVE (ITEM 7) SUB-ASSY. PART Nº WILL INCLUDE:
7A
7B*
7C*
7D
7E
7F

Ball Bumper Plastic (Top) Red
Roll Pin, 3/32" ø X 1/2" Long
Retaining Ring, 1/4" ø Shaft
Plunger & Shaft Sub-Assembly
Plunger Head
#10-32 X 3/8" PPH MS (Sems) Zinc

1
1
1
1
1
1

550-5029-02
251-5002-00
270-5002-00
515-6841-00
530-5511-00
232-5401-00

Ordering Note:  If 515-6844-00 is unavailable, order the individual part(s) actually required.
Item 7D, part of Item 7, Plunger & Shaft Sub-Assembly, is 1 piece and cannot be ordered
separated.

8 Compression (Relay) Spring 1 266-5022-01
9 #10-32 Adj. Spindle Stop w/Rubber Tip 1 280-5014-00

Item 9 is secured by:  #10-32 Keps Nut (Qty. 1) (240-5208-00)

Ordering Note:  If 500-6293-00 is unavailable, order the individual part(s) actually required.

�
0��1 ��2
� Coil Note: � Either -00B or -00T can be

used for coil replacements.  B/T listed is
preferable for easier diode access & may

 differ on game.

�º ���������� ��	
 ���� 

�� ��� ��	
 �º
1 Ball Deflector Coil Mounting Bracket 1 535-6857-02

Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 4) (234-5101-00)

2 Coil Retaining Bracket 1 535-5203-03
Item 2 is secured by:  #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)

3 Coil, 26-1200 1 090-5044-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

4 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
5 Spring Washer (17/32" ID X 3/4" X 1") 1 269-5002-00
6 Solid Plunger Assembly 1 515-6858-00
7 Compression (Relay) Spring 1 266-5022-01
8 #10-32 Adj. Spindle Stop w/Rubber Tip 1 280-5014-00

Item 8 is secured by:  #10-32 Keps Nut (Qty. 1) (240-5208-00)

Ordering Note:  If 500-5788-02 is unavailable, order the individual part(s) actually required.
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* An asterisk (*) indicates item(s) are not

noted in the pictorials.

� Coil Note: � Either -00B or -00T can be
used for coil replacements.  B/T listed is
preferable for easier diode access & may

 differ on game.
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Backbox I/O Power Driver Board Detailed Wiring Diagram
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Backbox
Wiring

32-1800

#89
Clear
Bulb
X2

#89
Clear
Bulb
X1

#906
Clear
Bulb
X1

#906
Red
Bulb
X1

#89
Clear
Bulb
X1

#89
Clear
Bulb
X2

#906
Clear
Bulb
X1

#89
Clear
Bulb
X1

J6 1

2

3

4

5

6

7

8

10
ORG 20v DC LOW POWER �

J6

#25

#26

#27

#28

#29

#30

#31

#32

Flash: Lwr
Pops/Lwr Lt X2

Flash:
Head

Flash:
Vari-Target

Flash: Upr.
Pops/Rt Rmp X2

Flash:
Right Spinner

Flash: Right
Ramp Lower

Flash:
Left Spinner

Flash:
Upper Left

Left
Slingshot

Right
Slingshot

Aux -
Idol Magnet

Aux -
Head Magnet

Aux -
Vari-Target

Idol
OPTO LED

Top
Post

Trough
Upkicker

Autolaunch

Vari
VUK

Left Ramp
Diverter

Right Ramp
Diverter

Lower
Left Pop

Lower
Right Pop

Lower
Bottom Pop

Upper
Left Pop

Upper
Right Pop

Upper
Bottom Pop

Scoop
VUK

Lock
Kicker

Upper
Right Flipper

Left
Flipper

Right
Flipper

#17

#18

#19

#20

#21

#22

#23

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10

#11

#12

#13

#14

#15

#16

#24 Optional
Coil

J7

J8

J9

BLK-BRN

BLK-RED

BLK-ORG

BLK-YEL

BLK-GRN

BLK-BLU

BLK-VIO

BLK-GRY

VIO-BRN

VIO-RED

VIO-ORG

VIO-YEL
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VIO-BLU
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BRN-BLK
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BRN-VIO

BRN-GRY

BLU-BRN

BLU-RED

BLU-ORG

BLU-YEL

BLU-GRN
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ORG-GRY

ORG-VIO

(VIO-GRY)

Partial View
I/O Power

Driver Board
520-5137-01

Q25

Q26

Q27
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Q31
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9
These Coil Fuses are located

under playfield NEAR assembly,
see Sec. 5, Chp. 2, Playfield Wiring.

3A
Slo-Blo

Note:

5 2
Playfield Wiring

All Coils require diodes.
Some diodes may be located on
Terminal Strips & not on the coil itself.

For the Playfield Terminal Strips,
Fuses & Misc. Wiring Descriptions &
Locations, see Section , Chapter ,

.
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iode
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erminal
trip

For the General Illumination ( )
Circuit Detailed Wiring Diagram,
see Sec. , Chp. , .

G.I.

5 2 Playfield Wiring

Q17-Q24
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110-0067-00

Q1-Q8
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23-800

23-800

26-1200
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26-1200

32-1800

26-1200

26-1200

26-1200
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3A
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BRN 20v DC LOW POWER �

GRY-YEL

BLU-YEL
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26-1200

J10-
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High Power
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10 9 8 5 4 3 27
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50v DC
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YEL-VIO
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Q19 Aux. Bd.
Idol Magnet

Q20 Aux. Bd.
Shrunken Head Magnet

Q21 Aux. Bd.
Vari Target Release

4 5 7 8
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R
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CURRENT

COILS

BRDG 1
GND

F203A
Slo-Blo

F21

3A
Slo-Blo

F6

7A
Slo-Blo

J11-
P2

I/O BD.
FROM

AC Voltages IN
BLK-ORG

48v AC

J11-
P3

I/O BD.
FROM

AC Voltages IN
BLK-YEL

48v AC

BRIDGE 20

CONTROLLED
LAMPS

BRDG 20
GND

F22

8A
Slo-Blo

J13-
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I/O BD.
FROM

LAMP COLUMNS
BLU

+18v DCJ17-
P9

I/O BD.

FROM

Transformer
BLU-WHT

13v AC

P8
I/O BD.

J17-

FROM

Transformer
BLU-WHT

13v AC

BRIDGE 2
20v LOW

CURRENT
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BRDG 2
GND

F7

5A
Slo-Blo
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I/O BD.
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Transformer
RED-WHT

16v AC
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P6

I/O BD.
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Transformer
WHT-RED

16v AC

Q9-Q16
STP20N10L
110-0106-00

Q25-Q32
TIP122

110-0067-00

To of the

as a
.

Pin-2

SWITCHED GROUND

Upper
Magnet OPTO Trans-
ceiver

Board

5 4

143

(Copper Wire,
Cathode Side)

See Section , Chapter ,
PCBs, Playfield Switches
(... Sw. 24), Page .

J16-
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RED

+5v DC

P
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3 12 5 6 7
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P
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9

BLK-BRN
BLK-RED
BLK-ORD
BLK-YEL
BLK-GRN
BLK-BLU
BLK-VIO
BLK-GRY
KEY (P-9)
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1
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BRN +20v DC
VIO-BRN
VIO-RED
VIO-ORG
KEY (P-5)
VIO-YEL
VIO-GRN
VIO-BLU
VIO-BLK

{Opt. Coin Meter}
VIO-GRY

5

J
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L
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9
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9
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3
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BLU-BRN
BLU-RED
KEY (P-3)
BLU-ORG
BLU-YEL
BLU-GRN
BLU-BLK
ORG-GRY
ORG-VIO

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
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N
O
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J
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L
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M
P

R
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1
2

1
7

9
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7
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5
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3
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1
1

2
1

1
1
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RED-BRN
RED-BLK
RED-ORG
RED-YEL
RED-GRN
RED-BLU
KEY (P-7)
RED-VIO
RED-GRY
RED-WHT
RED
N/C

J14
G.I.'s FROM

TRANSFORMER

1

4

3

6

2

5

J
1

4
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P
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s
1

-6
a
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a
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5

.7
v

A
C

Y
E

L
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H
T

Y
E

L
Y

E
L

-W
H

T

Y
E

L

Y
E

L
-W

H
T

Y
E

L

{

CN2
from
I/O

Power
Driver
Board

Y
E

L
-W

H
T

Y
E

L
-B

L
K

K
E

Y
(P

-5
)

R
E

D
-W

H
T

R
E

D
-B

L
K

N
/C

N
/C

SP1SP2SP3

CN4

7 15

7 6 5 4 3 2 1

CN4 to
Speaker(s)

{
C

N
1

R
IB

B
O

N
C

A
B

L
E 1 2

RED

TO DISPLAY CONTROLLER
J1

26

25

2

1

RED
{

{

16v AC

8v AC

8v AC

19v AC
13v AC

19v AC

16v AC

13v AC

CN7 from
Cabinet &
Playfield

}

+5v
DC

1
3

J
1
1

A
C

V
O

L
T
A

G
E

S YEL-BLK

BLK-ORG

BLK-YEL

24v AC

48v AC

48v AC

When connecting any
Ribbon Cable, always
ensure the "Red Line"
side of the ribbon cable
goes to the Pin-1 side
of any Dual 0.1" Header
Connector.

Im
p

o
rt

a
n

t:

J4
NOT USED

J2 I/O to under Playfield
Connector for 19-LED
Board (Rings)..

Move Conn. J2 to J4 on TSI
Bd. if ToPS™ Kit installed,
then connect the Tournament
Connector from J1 on TSI Bd.
to J2 I/O Board.

Note: If the Printer Interface
Board is used, the Dot Display
or Tournament Wiring must be
disconnected from J2 and/or J3.

J3 used if UK GAME
(Aux. Driver Bd. Required)

if ToPS™ Kit is installed, Tourna-
ment Serial Interface (TSI) Board
required.

if Printer Interface Board
is used

ONLY

or

or

(see Sec. 5, Chp. 3,
Cabinet/Coin Door Wiring
Diagram, bottom right corner).

J5
NOT USED

{

CN5 to
Cabinet &
Playfield

+50v DC
+50v DC
+50v DC
+50v DC
+50v DC
.
.
.
.
24v AC

J
1

0
V

O
L
T
A

G
E

O
U

T
P

U
T

S

1
0

1

RED-YEL
RED-YEL
VIO-YEL
YEL-VIO
YEL-VIO

YEL-BLK

KEY (P-6)
BLK (GND)
BLK (GND)
BLK (GND)

6

9
8

7
6

5
4

3
2

1
1

0

See Section 5, Chapter 4,
Printed Circuit Boards (PCBs),

Pages 150-154,
for UK & Special Application(s)

3X Transistor Driver Board
and ToPS™ Overview & Wiring,

regarding the use of J2 & J3.



RELAY
DRIVER

V

Y

#1 #2 #10*

#1 #2 #8*

WHT-GRN

GRN #1 #15 #16*

YEL-WHT

YEL

Coin
Door

Wiring
Harness

Connector

VIO

WHT-VIO

1
3

e
a
.

#
4
4
/#

5
5
5

#1 #2 #13*

YEL

V
IO

L
E

T

G
R

E
E

N

Y
E

L
L

O
W

B
R

N
-W

H
T

W
H

T
-V

IO

W
H

T
-G

R
N

W
H

T
-Y

E
L

* G.I. Bulb quantities may change
during production.

= BRN-WHT to WHT-BRN
J15-P6 to J15-P1 (Fuse F24)

Location: Back Panel X10

= GRN to WHT-GRN
J15-P8 to J15-P3 (Fuse F26)

Location: Upr. Lt. P/F X10 + Back Pnl. X4
+ US Coin Door X2 (Euro X3)

= VIO to WHT-VIO
J15-P9 to J15-P4 (Fuse F27)

Location: Near Upr. Rt., Mid. Lt. +
Lwr. Playfield (P/F) X13

On Coin
Door

Circuit

4

2
e
a
.

#
5
5
5
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u
lb

Circuit

3

Circuit
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5e
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.
c
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r
#
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R
e
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Circuit
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8
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.

#
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u
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a
.

#
4
4
/#

5
5
5

Note: GI above P/F is #555 Bulb.

Note: Various Colors, see
Page 62 for Part Numbers.

WHT-YEL

= YEL to WHT-YEL
J15-P7 to J15-P2 (Fuse F25)

Location: Upr. Rt. & Mid. Rt. P/F X8

General
Illumination
(G.I.) Bulbs

(5.7v AC)

F27 F26 F25 F24

D229
1N4004

Diode

G.I. RELAY

Q200
2N3904

Transistor

20v DC

Partial View
I/O POWER DRIVER BD.

520-5137-01

R254

1K �

U206
74HCT273

Data
Latch

7 1 3 2 4

8 5 6X

2

5A 250v
SLO-BLO Fuses

RELAY
DRIVER

D0 3
1D 1Q

BB

J15 9 8 7 6 5 4 3 2 1

9 8 7 6 4 3 2 1

This Edge is “Top of Playfield”. Bottom Assemblies for clarity.Not Shown

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

1

2

3

4

5

6

J14

YEL

YEL

YEL

YEL-WHT

YEL-WHT

YEL-WHT

G.I. 5.7v AC
INPUT
FROM
XFRMR

P
ri

m
a
ry

S
e
c
o

n
d

a
ry

5
.7

v
A

C

Transformer
PRI-103.5-115-207-230V 50/

60Hz 750VA CLASS 130 EPBO

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

WHT-BRN

B BBBBB

GIs on
Back Panel (X14)

BBBB

G

G

G

G

GG

G

G

G G

Y Y Y Y Y

V
V

V
V

V

V

Above Playfield: G.I. in
Light Reflector on -16
Plastic aimed at Head.

V

Above Playfield: G.I. in
Light Reflector on Right

Ramp aimed at Head.

G

Y

Y

V
V

VV

V
V

Y

Note: GI above P/F is #555 Bulb.

General Illumination Circuit Detailed Wiring Diagram

P l a y f i e l d W i r i n g
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Lamp

Lamp
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Lamp

Lamp

Lamp

Lamp
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Lamp
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Lamp
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34
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Lamp
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Lamp
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Lamp
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68
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Lamp

Lamp

Lamp

Lamp

Lamp
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38

46
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Lamp
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3
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35
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RED-BRN

RED-BLK

RED-ORG

RED-YEL

RED-GRN

RED-BLU

RED-VIO

RED-GRY

RED-WHT

RED

From I/O Pwr.
Driver Board
J16-Pins 9-15

Lamp

Source N :
Drive IC

VN02N
º

Lamp

Source N :

Return
Transistor

STP19N06L
º

1

2

3

4

5

6

8

9
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1

2

3

4

5

6

7

8

9
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LAMP
RETURN

YEL-BRN

YEL-RED

YEL-ORG

YEL-BLK

YEL-GRN

YEL-BLU

YEL-VIO

YEL-GRY

PIN

Wire & IC

9

8

7

6

5

4

3

1

1

2

3

4

5

6

7

8

J13
COLUMN

DRIVE

BLUE
10

J13-Pin 10
CN1-Pin 6

is Power Out for +18v DC to
the Display Power Supply Bd at
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Switch
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Switch

Switch

Switch
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Switch
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Switch
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26
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Switch
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Switch
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Switch
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Note: located
under the playfield or

All Switch, Lamp & Coil assemblies require diodes. Some diodes are
on Terminal Strips Diode Boards and not on the assemblies.

Head
Stand-Up

4-Ball Trough
#1 (Left)

4-Ball Stack-
ing Opto

Shooter
Lane

Not
Used

4-Ball
Trough #2

4-Ball
Trough #3

4-Ball Trough
VUK Opto

Tomb-
stone 1

Spr. Jack-
pot OPTO

Tomb-
stone 5

Left
Spinner

Right
Spinner

Tomb-
stone 4

Shrkn.
Head OPTO

Idol Eye
OPTO

Upper Left

Right

Bot.

Vari-Target
VUK

Right
Ramp

Start
Button

Plumb
Bob Tilt

Pop

Upper
Pop

Upper
Pop

Tournament
Button

Left
Outlane

Left
Return Lane

Left
Slingshot

Right
Outlane

Right
Return Lane

Right
Slingshot

Not
Used

Not
Used

Left Button

4th
Coin Slot

6th
Coin Slot

Right
Coin Slot

Center Coin
Slot / DBA

Left
Coin Slot

5th
Coin Slot

Right Button

(UK ONLY)

�

�

D
O
D
B

iode
n
iode
oard

For Switch(es):
28 & 29

(UK ONLY)

N/C

U17

U16

U15

U14

U13

U12

U11

U10

Q33

Q34

Q35

Q36

Q37

Q38

Q39

Q40

Q41

Q42

LAMP
DRIVE

PINWire & Transistor

J12

I/O Power Driver Board

Please Note: Switch & Lamp Descriptions may differ slightly than that of the Dot Display due to space restraints.

Note: located
under the playfield or

All Switch, Lamp & Coil assemblies require diodes. Some diodes are
on Terminal Strips Diode Boards and not on the assemblies.

D
O
T
S

iode
n
erminal
trip

D
O
D
B

iode
n
iode
oard

-or-For Lamp(s):
33-35 & 60-62

WHT-BRN

WHT-RED

WHT-ORG

WHT-YEL

WHT-GRN

WHT-BLU

WHT-VIO

WHT-GRY

PIN

Wire & IC

9

8

7

6
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2

1

1

2

3
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6

7

8

CN7
ROW

RETURN

N/C
10

U400

U

U

U

U

U

U

U

400

400

400

401

401

401

401

SWITCH
RETURN

GRN-BRN

GRN-RED

GRN-ORG

GRN-YEL

GRN-BLK

GRN-BLU

GRN-VIO

GRN-GRY

PINWire & Transistor

1

3

4

5

6

7

8

9

1

2

3
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7

8

CN5COLUMN
DRIVE

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

SWITCH
DRIVE

CPU/Sound Board

Switch

Source N :

Drive
Transistor

2N3904
º

Switch

Source N :
Return IC

LM339AN
º

ROW
RETURN

D
O
T
S

D
O
D
B

D
O
T
S

iode
n
erminal
trip

-or-

D
O
T
S

D
O
D
B

Super
Jackpot 2 Mil

Left Special

( R ) IPLEYS

Grid B1

Lower
Left Pop

Vari-
Target Special

Tombstone 5

Center
Jackpot

Left Spinner

Bonus
X Inlane Left

....

....

...

X

Lower
Left Pop

Lower
Right Pop

Lower
Bot. Pop

Side
Scoop Entry

Scoop
VUK

Behind
Head

Left
Ramp Make

Tomb-
stone 2+3

Bonus X
Inlane - Left

Bonus X
Inlane - Mid.

Bonus X
Inlane - Rt.

Right
Orbit

Mini Play-
field Left

Mini Play-
field Center

Mini Play-
field Right

Not
Used

Vari-Target
OPTO 1

Vari-Target
OPTO 2

Vari-Target
OPTO 3

Lock 1 -
Top

Lock 1 -
Middle

Lock 1 -
Bottom

Lt. Jackpot
Loop

Left
Orbit

X
Right Special

Scoop Arrow

Grid
A1 (Upr. Left)

Grid C3

Loop Jackpot

Vari-
Target Asia

Vari-
Target Antar.

Vari-
Target Africa

BOZO

Start Button

.....

....

....

....

D
O
T
S

D
O
T
S

D
O
T
S

D
O
T
S

D
O
T
S

D
O
T
S

D
O
T
S

D
O
T
S

Super
Jackpot 3 Mil

1 Idol Counter

R ( I ) PLEYS

Grid C1

Lower
Right Pop

Vari-
Target EB

Penguin

Lite
Head

Multiball

Bonus
X Inlane Cnt.

....

....

X

Super
Jackpot 1 Mil

2 Idol Counter

RI ( P ) LEYS

Grid A2

Lower
Bottom Pop

Vari-
Target ?

Advance
Tombstone

Gate Open

Light Locks

Bonus
X Inlane Rt.

....

....

.....

X

Super
Jackpot 4 Mil

3 Idol Counter

RIP ( L ) EYS

Grid B2

Skill Shot

Vari-
Target S.A.

Right Spinner

Upper
Left Pop

Collect
Bigfoot Bonus

Back Panel A

....

....

.

....

....

Shoot Again

4 Idol Counter

RIPL ( E ) YS

Grid C2

Vari-
Target N.A.

Right Jackpot

Upper
Right Pop

Super Jackpot

Back Panel B

Tombstone 2

Super
Jackpot 5 Mil

5 Idol Counter

RIPLE ( Y ) S

Grid A3

Vari-
Target Europe

Lock

Upper
Bottom Pop

Odditorium

Back Panel C

Tombstone 3

....

....

Super
Jackpot 6 Mil

RIPLEY ( S )

Grid B3

Million Plus

Vari-
Target Austr.

RIPOFF

The
Head Knows

Tourna-
ment Button

Tombstone 1

Tombstone 4

....

........
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Playfield Switch Wiring Diagram
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Playfield Lamp Wiring Diagram



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

Bottom of Playfield
Shown as if lean-
ing up against the

Backbox.

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

—BLK

—YEL-BRN
& BLK

—RED-GRN

D
Terminal

Strip

Ripley's BION!™
Lamp:

Lwr. Left Pop33
Bumper...........

L
A

M
P

3
3

—YEL-VIO
& RED from Coil

—BLU-ORG
& BLK from Coil

—RED-GRY

—BLK

—YEL-BLU
& BLK

B
Terminal

Strip

Ripley's BION!™

11
Coil ( ) & :

Upr. Bot. Pop

Q Lamp
Upr. Bot. PopQ

Bumper...........
62

Bumper...........

L
A

M
P

6
2

for
Terminal Strips, Diodes, Fuses and Fuse
Holders Part Numbers.

See the Pink Pages, Playfield - General
Parts & Switches (Below) (Pg. 66)

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").

Legend:

S
L
Q
DTS / TS

= Switch Matrix Number (Below P/F Only)
= Lamp Matrix Number (Below P/F Only)
= Coil / Flash (see Page 101)

= ( Diode ) Terminal Strips (A-E)

L O W E R L E F T
FL IPPER FU S E

GRY-
YEL

RED
-YEL 3A S.B.

LO W E R R IG HT
FL IP P E R FU SE

BLU-
YEL

RED
-YEL 3A S.B.

A
Terminal

Strip

D
Terminal

Strip

Q15

S11
S12

Q01
Q02

S
1

6

DS4

D
S
2

3A
FU

SE

3A
FU

SE

S13

S15S14

E
Terminal

Strip

S14S15

Q16

S57

S58

S59

S59

S62

S62
S61

S60

(
)

Q
1

3( Q13 )

S44

S45

S46

S19

S17

S27

S25

S26

S29

S
2

8

S24
OPTO

S
3
2

S
3
2

S43

S42

S41

S49

S50

S36

S35
S34S33

S30

S22

S9

S47

S48

S23
OPTO

O
P
TO

A
m

plif
ie

r

P
C
B

X3 Driver PCB

O
P
TO

A
m

plif
ie

r

P
C
B

Q17 Q18

to S24
to Q22

Q
1
9

(M
an

get) Q22 S

w
.
G

N
D Q12

Q14

Q23

Q
2
0

M

ag
net

Q8

Q6
Q7

Q21 Q3

Q10

Q9

Q30
(Flash)

to S23

to
Q19, Q20

& Q21

Q31
(Flash)

Q26
(Flash)

Q25
(Flash)

L5

L1

L2

L4

L6

L7

L3

L9
L8

L32L31L30

L23

L22
L21

L20
L19L18L17

L13L10

L11

L12

L14

L15

L29L28L27

L26L25L24

L49

L
5
0

L
5
1

L52

L53

L
5
4

L
5
5

L41

L42

L43

L44

L72

L36

L45

L46

L47

L48

L37

L38

L40

L39

L65

L57

L56

L64

L
5
8

L
5
9

L63L71

L70L69

L68

L67

L66

L61

L60

L75
L74

L73

BACK PANEL L76-L77-L78

L35

L33

L34

UPPER RI GHT
FL I PPER FUSE

BLU-
YEL

RED
-YEL 3A S.B.

3A
FUSE

SQ. W
HTS-U

S
Q

.
W

H
T

S
-U

SQ. WHT
S-U X2

SQ. WHT
S-U

NAR. YEL
S-U

C
Terminal

Strip

DTS L33

B
Terminal

Strip

—YEL-GRN
& BLK

—BLK

—RED-GRY

—BLK

—YEL-BLK
& BLK

A
Terminal

Strip

Ripley's BION!™
Lamps:

Upr. Left Pop

Upr. Right Pop

60

61
Bumper...........

Bumper...........

L
A

M
P

6
1

L
A

M
P

6
0

—YEL-RED
& BLK

—BLK

—RED-GRN

—BLK

—YEL-ORG
& BLK

C
Terminal

Strip

Ripley's BION!™

34

Lamps:
Lwr. Bot. Pop35
Bumper...........

Bumper...........
Lwr. Right Pop

L
A

M
P

3
4

L
A

M
P

3
5

—ORG-
GRN-YEL

YEL
to

—WHT-YEL

—ORG-GRN
GRN-YELto

—WHT-GRN

E
Terminal

Strip

Ripley's BION!™
Switches:

Scoop

Side Scoop

29

28
VUK................

Trough............

S
W

.
2
8

S
W

.
2
9

—ORG-YEL

—WHT-YEL
—ORG-GRN

—WHT-GRN

DTS S28

DTS S29

DTS L35

—YEL-RED / BLK
—BLK
—RED-GRN
—BLK
—YEL-ORG / BLK

DTS L34

—BLK

—YEL-BRN / BLK

—RED-GRN

DTS Q11

DTS L62—RED-GRY
—BLK

—BLU-ORG / BLK from Coil

—YEL-VIO / RED from Coil

DTS L60

DTS L61

—BLK
—RED-GRY
—BLK

C
O

IL
1
1

Q

S51 Q11

L62

Lugless
Coil

—YEL-GRN / BLK

—YEL-BLK / BLK

—YEL-BLU / BLK

Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations
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GRY-BRN

BLK
(GROUND)

NOTE:
N.C. = Normally Closed
N.O. = Normally Open

GRY-RED

GRY-YEL

GRY-ORG

1

O O O O O O O O O O O O O O O

11 15

I/O POWER
DRIVER BOARD

(PARTIAL VIEW)

POWER OUT

J16

J10
VOLTAGE
OUTPUTS

J9
HIGH CURRENT

SOLENOIDS

Technical Overview

Our
uses one supply voltage
(50v DC) for both &

. Once the
detects a Flipper

Cabinet Switch closure
(during game play) it
applies a 40 pulse
to the gate of the Flipper
Drive Transistor (STP-
20N10L). 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.

The (End-Of-
Stroke) serves
the same function as
before as it prevents
foldback when the play-
er has the flipper ener-
gized to capture balls.
The is a
normally closed switch
which opens approxi-
mately 1/16" when the
flipper is energized. The

will detect a
switch closure if the flip-
per bat is forced back by
a high velocity shot or
rebound on the playfield
and will apply another
40 pulse of 50v DC
to the coil.

Flipper System

kick
hold Game
CPU

E.O.S.
Switch

E.O.S. Switch

Game CPU

msec

(the player holding the
button in)

msec
msecs

msec

N.O.

RIGHT
FLIPPER
IN CABINET
DEDICATED

SWITCH

DS-3

N.O.

LEFT
FLIPPER
IN CABINET
DEDICATED

SWITCH

DS-1

N.C.

LEFT
E.O.S.

ON ASSY.
DEDICATED

SWITCH

DS-2

CPU-SOUND BOARD
(PARTIAL VIEW)

DEDICATED SWITCH INPUTS
(SWITCH TO GROUND)

CN6

1

O O O O O O O O O O O

122 3 4 6

Q15

Q16

Q14

Q13

MOS FET
STP20N10L

RIGHT
FLIPPER
IN CABINET
DEDICATED

SWITCH

DS-5

N.O.

UPPER

GRY-GRN

7

N.C.

RIGHT
E.O.S.

ON ASSY.
DEDICATED

SWITCH

DS-4

1

OOOOOOOOOO

210 1

OOOOOOOOO

89

ORG-VIO

ORG-GRY

RED-YEL 50V DC

3A SLO-BLO
(Located under Playfield)

BLU-BLK

The 3A 250v Slo-Blo Fuses
are located under the playfield
NEAR the Flipper Assembly,

see previous page for locations.

BLU-YEL

LOWER
RIGHT
FLIPPER
COIL

Coil Wrap: YEL-GRN

GRY-YEL

LOWER
LEFT
FLIPPER
COIL

Coil Wrap: YEL-GRN

RED-YEL 50V DC

3A SLO-BLO
(Located under Playfield)

� �RED-YEL 50V DC

7

BLU-BLK

BLU-YEL

UPPER
RIGHT
FLIPPER
COIL

Coil Wrap: RED-RED

25-1400

3A SLO-BLO
(Located under Playfield)

RED-YEL 50V DC

22-1080

22-1080

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

This switch is .
Pressing half-way down operates the Lower Right Flipper;
pressing full down operates both the Lower Flipper & Upper
Right Flipper(if used) simultaneously.

-Flippers are used (Lower Left, Lower &
Upper Right).

LEFT FLIPPER BUTTON

RIGHT BUTTON ONLY:

The Outside located on the Cabinet
operates both the Right Flipper & Upper Right Flipper (if used).

RIGHT FLIPPER BUTTON

Double-stacked

Note on this Game: 3

3- Flipper Circuit Wiring Diagram

Playfield
Wiring
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T
O

I/
O

P
O

W
E

R
D

R
IV

E
R

B
O

A
R

D

FOR
GENERAL
ILLUMINATION
(G.I.'s)

ONLY ON
COIN DOOR

F
L
U

O
R

E
S

C
E

N
T

T
U

B
E

,
S

T
A

R
T

E
R

&
B

A
L
L
A

S
T

IN
T

H
E

B
A

C
K

B
O

X

GRY

FOR LOGIC
+12/-12V DC
TO BRIDGE 3

GRY-WHT

GRY-GRN

19V AC

19V AC

3

5

4

2

5

3

BLU-WHT

FOR 18V DC
CONTROL LAMPS
TO BRIDGE 20

13V AC

13V AC

9

10

8

9

1F/M2

1F/M4

RED

J17

WHT-RED

WHT-RED

FOR 20V DC
COILS
TO BRIDGE 2

16V AC

16V AC

7

6

6

7

RED

RED

FOR +5V DC
LOGIC
TO BRIDGE 21

8V AC

8V AC

13

14

1

4

BLK-YEL

FOR
50V DC
COILS
TO
BRIDGE 1

YEL-BLK

BLK-ORG

48V AC

48V AC

11

15

12

3

1

2

BLU-WHT

WHT-GRN

DISPLAY
POWER
SUPPLY
BOARD

WHT

BLK-RED

88V AC

100V AC

2

1

8

1

3

2

24V AC

24V AC

1T1

J11

CN1

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 J14

1

3

2

4

5

6

4

5

6

BLU

BLU

WHT

BLK

120V AC

BLK-WHT BLK

WHT

STARTER

SPI N : 165-5011-01
FLUOR. FS2 LIGHT

1

FLUORESCENT TUBE

SPI N : 165-5031-02
(F20T12CW)
1

BALLAST

SPI N : 010-5015-00

SP2/K 5/8" Core
120V 50/60Hz 13W (UL)

1

LOCATED IN THE BACKBOX

5.7V AC

BLK

WHT

1F/M1

T
O

D
O

L
L
A

R
B

IL
L
$

V
A

L
ID

A
T

O
R

Int'l. = BRN 220V AC

Domestic = BLK 115V AC

Domestic = WHT 115V AC

Int'l. = BLU 220V AC

GRN (to ( )arth Ground)E

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

1F1

8A 250V

5A 250V

Domestic =

Slo-Blo Fuse

International =

Slo-Blo Fuse

1V1
VARISTER

130V

275V

Domestic =

International =

1

2

6

9

3

5

4

8

7

2

1 115V AC

DOMESTIC
CONFIGURATION

GRN

GROUND

LINE
CORD

( )eutralN

HOT ( )oadL

RF1

LINE
FILTER
120V / 240V
50 Hz / 60 Hz

ON/OFF

I/0

WHT

BLK

EXPORT/ HIGH
LINE VOLTAGE

230/218/206 VOLTS

1F1= 5A 250V SLO BLO
1V1= 275V VARISTOR

CONFIGURATION OF 220V
OR LOWER LINE VOLTAGES
FOR INTERNATIONAL USE <

<
<

<
<

<

JUMPERS FOR VOLTAGE VARIATION

CONFIGURATON FOR
DOMESTIC 115V

<<<

<<<

115 VOLTS

CONFIGURATON FOR
JAPAN or

LOW LINE VOLTAGE

<<<

<<<

WHT

BLK
1 2 3

4 5 6

7 8 9

1F1= 8A SLO BLO
1V1= 130V VARISTOR

100/105 VOLTS

WHT

BLK
1 2 3

4 5 6

7 8 9

206 VOLTS

WHT

BLK
1 2 3

4 5 6

7 8 9

218 VOLTS

WHT

BLK
1 2 3

4 5 6

7 8 9

230 VOLTS

WHT

BLK
1 2 3

4 5 6

7 8 9

Transformer Power Wiring Diagram

C a b i n e t 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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RED-
WHT

WHT-GRY
SW RETURN 8

SW RETURN 7

1

2

SW RETURN 6

SW RETURN 5

SW RETURN 4

SW RETURN 3

3

5

6

7

GRN-VIO

GRN-BRN

SW DRIVE 7

SW RETURN 2

SW DRIVE 1

CPU/SND BD.
� �CN7

8

START
BUTTON

GRY-BLU

GRY-VIO

GRY-BLK

BLK

BLK-RED

Memory Protect
Switch

10

� �CN7
CPU/SND BD.

10

12

9

GRY-ORG

GRY-BRN

4

2

BEGIN TEST /
ENTER: BLACK
BUTTON
SERVICE CRED-
ITS / RT.: GREEN
BUTTON
VOLUME /
LEFT: RED
BUTTON

PORTALS
SERVICE
BUTTONS

TM

COIN DOOR
CONNECTOR

GRNBLK

PLUMB
BOB TILT

G.I.
LAMPS

on
COIN
DOOR

YEL-WHT

YEL

WHT-GRN

GRN
G.I.

5.7V AC

3

8

J16-3 +12V DC
I/O DRVR BD

J16-7 +5V DC
I/O DRVR BD

FOR THE PRINTER
SUB-ASSEMBLY

00 BLK

82 GRY-RED

1

2

3

GROUND

22 RED

GRY-BLU

GRY-VIO

GRY-BLK

BLK BLK

BLK

B
L

K

Connection Notes:

I/O DRVR BD :

I/O DRVR BD :

I/O DRVR BD :

I/O DRVR BD :

I/O DRVR BD :

I/O DRVR BD :

CPU BD :

J16-3
+12V DC

J3-10
PRNTR CNT

J3-9
PRNTR CLK

J2-10
PRNTR ENABLE

J3-1
PRNTR BUSY

J16-7
+5V DC

CN7-10
GND

CN2

PRINTER BOARD

DATA LINES

CN1

PRINTER INTERFACE OPTIONAL

Cable Wiring Harness SPI Part N :

RS-232 Printer Interface Board SPI Part N :

1

1

036-5408-00

520-5069-00

ORG-BRN

ORG-RED

ORG-BLK

KEY

ORG-YEL

ORG-GRN

ORG-BLU

ORG-VIO

ORG-GRY

GRY-RED

KEY

GRN-WHT

BRN-WHT

ORG-WHT

N/C

BRN

N/C

RED

BLK

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

10

8

1

4th Coin Slot
European Use

6th Coin Slot
Future Use

Right Coin Slot

U.S. Bill Acceptor
Center Coin Slot

WHT-VIO

WHT-BLU

WHT-GRN

WHT-ORG

WHT-YEL

WHT-RED

Left Coin Slot

5th Coin Slot
Future Use

GRN-BRNfrom CN5-P1 (Sw. Drive 1)

DEDICATED
SWITCHES

WHT-VIO

WHT-BLU

WHT-GRN

WHT-ORG

WHT-YEL

WHT-RED

from
CPU
CN7
Pin:

2

3

5

6

7

8

from
CPU
CN5
Pin:

8

1

10

9

from
CPU
CN6
Pin:

8

RIGHT FLIPPER
BUTTON

LEFT FLIPPER
BUTTON

GRY-GRN

N.O.N.O.

R
IG

H
T

B
U

T
T

O
N

L
E

F
T

B
U

T
T

O
N

BACKBOX LEFT
SPEAKER (SP2)

BACKBOX RT.
SPEAKER (SP2)

YEL-WHT

4

3

CABINET BOT.
SPEAKER (SP3)

RED-BLK

BLK-
RED

RED-
BLK

RED-
BLK

YEL-BLK

------------------------------------------------------------
2 Extra Cabinet Buttons for the

Post Save™Feature are used. The Left But-
ton operates the Left Outlane Ball Deflector.
The Right Button operates the Right Outlane
Ball Deflector. Both buttons pushed together
operate the Center Up/Down Post. Both but-
tons are located under the Flipper Buttons.
------------------------------------------------------------

UK ONLY:

J7-10 Q24
I/O DRVR BD

J16-7 +5V DC
I/O DRVR BD

TO COIN METER

78 VIO-GRY

1

2

3

22 RED

N/C

8

7

UK ONLY

TOURNIE
BUTTON

CPU/SND BD.
� �CN5

� �CN6
CPU/SND BD.

� �CN4
CPU/SND BD.

� �J15
I/O PWR DRVR BD.

6

7

� �CN4
CPU/SND BD.

MONO SPEAKERS X3

WHT-GRY
9

GRN-BRN
1

1

WHT-BRN

� �CN7
CPU/SND
BOARD
� �CN5

N.O.

N.O.

All Above Switches
Normally Open (N.O.)

N.O.

N.O.

N.O.

N.O.

N.O.

� �J2
I/O PWR

DRVR BD.

P1-
P9

3

START / TOURNIE BUTTON LAMPS

YEL-GRY

11

Lamp
79

Tournie

Lamp
80

Tournie

1

� �J12
I/O PWR

DRVR BD.
� �J13

RED-XXX

Lamp
80

Start

YEL-VIO

N.O.

N.O.

COIL POWER
INTERLOCK SWITCH

20v DC
COILS

7

Common - 1
WHT-RED 16V AC

Normally Open - 1
RED-WHT 16V AC

50v DC
COILS

Common - 2
BLK-YEL 48V AC

Normally Open - 2
BLK-YEL 48V AC

N.O.

I/O PWR
DRVR BD.
� �J17

TRANSFORMER
(XFRMR)

3

I/O PWR
DRVR BD.
� �J11

TRANSFORMER
(XFRMR)

5

� �CN7
CPU/SND BD.

FOR USA 2 SLOT
COIN DOOR ONLY

9
WHT-GRN

8
GRN-BRN

7
DIODE

6
WHT

4
BLK

(AC)

(AC)

SW DRV 1

SW RET 5

AMP CONNECTOR TO
ACCEPTOR (DBA)$ BILL

115V AC LINE
VOLTAGE

1N4001 DIODE
SPI PART No.
112-5001-00

1

� �CN5
CPU/SND BD.

COIN DOOR

WHT-YEL

WHT-GRN

WHT-BLU

GRY-VIO

GRY-BLU

GRY-GRN

GRY-YEL

WHT-RED

WHT-YEL

WHT-GRN

WHT-BLU

SENTINEL
INTERFACE

BOARD
520-5037-01

SW RET 5

SW RET 4

20V DC

GND

SW RET 6

CN3

IN 3

SW 4

N/U
SW 3

SW 2

SW 1

GND

+12V DC
N/U

IN 4

N/U

N/U

WHT

RED
N/U

IN 2
KEY

IN 1
+12V DC

2

3

CN2

1

KEY

RED

W
H

T
-R

E
D

K
E

Y

N
/U

N
/U

N
/U

S
W

R
E

T
2

5

11

14

15

13

12

8

10

9

7

6 N/U

4

BRN

BLK

1

2

5

CN1

7
6

2 31 54

8

5

3

10

6

1

� �CN7
CPU/SND BD.

CPU/SND
BOARD
� �CN7

� �J7
I/O PWR

DRVR BD.

GRN-BRN SW DRV 141

KEY 3

� �CN5
CPU/SND

TO SENTINEL COIN MECH.:
WIRING CONFIGURATION WILL
VARY ACCORDING TO COUNTRY

FOR USE ONLY IN
SENTINEL COIN DOOR

EL
EC

. C
OI

N
ME

CH
. IN

TE
RF

AC
E

BD
., 5

20
-5

19
3-

00

WIRING CONFIGURATION WILL
VARY ACCORDING TO COUNTRY

Electronic Coin Mech.
Interface Board, 520-5193-00

CN3

W
H

T
-R

E
D

W
H

T
-V

IO

K
E

Y
W

H
T

-O
R

G

N
/C

WHT-BLU

WHT-GRN

WHT-YEL
SW RET 5

SW RET 6

+20V DC

GND

SW RET 4

BRN

BLK
1

4

5

CN1

7

6 5
3

6

CPU/SND
BOARD

� �CN7

GRN-BRN
SW DRV 1

3

1

KEY
2

� �CN5
CPU/SND
BOARD

12345

CPU/SND
BOARD
� �CN7

1

I/O PWR
DRVR BD.
� �J7

10

CN2

1 2

10

Red Stripe

R
IB

B
O

N
C

A
B

L
E

,P
in

s
1-

10
co

rr
es

p
o

n
d

s
to

th
e

C
o

in
M

ec
h

.C
o

n
n

.P
in

s
1-

10

COIN
MECH
� �CN.

5

4

6

2

1

3

GND

9

9

8

10

7

RED 12V DC

Ded. Switch

UPPER
RIGHT FLIPPER

BUTTON
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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

Q
4

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 Boards 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 Boards Theory of Operat ion & Schemat ic
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A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN.   Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side).  It should read
approximately 0.8 - 1.2v DC.  The LED2 Circuit operates the same.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED.   Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side).  It should read
approximately 0.0 - 0.1v DC.  The LED2 Circuit operates the same.
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Please Note: To perform this test you must use a spare
560� Pull-Up Resistor, SPI Nº: 121-5047-00

Disconnect the OPTO Transmitter / Receiver Board
from the circuit.  Connect one side of a 560  Pull-Up
Resistor to Pin-1 of the OPTO Receiver Bd. and the
other side of the resistor to a 5v DC source. Connect
Pin-2 to GND.  Connect a +5v DC source to Pin-1 of the
Transmitter & GND to Pin-2.  Align with the Receiver
OPTO approx. 3" distance.  Using your Volt-Meter or an
Oscilloscope, monitor Pin-1 while BLOCKING and
UNBLOCKING the BEAM from the Trans.  The output will
be approx. +5v DC when the BEAM IS NOT BLOCKED
and approx. �v when the BEAM IS BLOCKED.
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When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on.  With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1).  Testing only LED1:  With the game in Switch Test Mode, lifting the Trough Plunger with a fingertip should
block the BEAM and cause the Switch Position to trigger (See Fig. 2).  View Fig. 2a & 2b (on the next page) for a
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

"����#

"����%

"���� 

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN.  Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic).  The
Scope should display a STEADY +5v as shown in Fig. A, Wave Form
Diagram.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED.  Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic).  The
Scope should display a PULSE STREAM indicating Q2 has switched "On"
as shown in Fig. B, Wave Form Diagram.  This is your Switch Drive Pulse.
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When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on.  With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1, previous page).  Testing only LED2:  TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
TROUGH.  With the game in Switch Test Mode, lifting the Trough Plunger with a finger tip should block the BEAM
on LED2 and cause the Switch Position to trigger (See Fig. 3).  View Fig. 3a & 3b for a sectional view of the Light
Path (note alignment) and what happens as a "double-stacked" ball scenario breaks the light beam.

5 � � � 6 � % 7 �
If replacement of LED is required, insure that is mounted correctly
before and after soldering (See Fig. 4a / 4b).
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(Note
alignment)
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BLK

—

RED

GND

KEY

+5 VDC

VIO-YEL

BLU

RED

BLK

YEL

—

GRY-YEL

YEL-BLK

P 1

+68v DC

+12v DC

+5v DC

GND

GND

KEY

-98v DC

-110v DC

J 3

R I B B O N C A B L E
J 1

BUSY
STAT 2
STAT Ø
RESET
DATA 7
DATA 5
DATA 3
DATA 1
SWITCH 8
SWITCH 6
SWITCH 4
SWITCH 2
NOT USED

STAT 3
STAT 1

NOT USED
STROBE

DATA 6
DATA 4
DATA 2
DATA Ø

SWITCH 7
SWITCH 5
SWITCH 3
SWITCH 1

NOT USED

CN3-Pin 26 CN3-Pin 25

CN3-Pin 2 CN3-Pin 1

R I B B O N C A B L E
J 2

NOT USED
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND

NOT USED
SER. DATA
PIX CLOCK

ROW DATA

CN1-Pin 14 CN1-Pin 13

CN1-Pin 2 CN1-Pin 1

COL. LATCH
ROW CLOCK

DISPLAY ENABLE

R I B B O N C A B L E
P 2

NOT USED
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND

NOT USED
SER. DATA
PIX CLOCK

ROW DATA

P2-Pin 14 P2-Pin 13

P2-Pin 2 P2-Pin 1

COL. LATCH
ROW CLOCK

DISPLAY ENABLE

3

2

1

8

7

6

5

4

3

2

1

Dot Matrix Display
Explained

The display utilizes a Micro-
Processor Control Board
mounted in piggyback fashion
to the Dot Matrix Display (128 X
32) Driver Board. The purpose
behind this board is to provide
more information to the
operator as well as displaying
graphics to the player.

The board is controlled by a
6809E Micro processor and its
personality ROM (Unique to
the Game). It receives Data,
Reset & Clock Information from
the CPU/Sound Board via the
ribbon cable and sends back
multiple Status and Busy
Signals to the CPU. This is to
i n s u r e s y n c h r o n i z e d
communication between the
CPU and the Display Controller
Board. The Drivers for the rows
and columns are provided on 5
surface mounted integrated
circuits on the Dot Matrix
Display Driver Board.

Dot Matrix Display / Display Controller Bd. Combined Display Connections
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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
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Disp lay Power Supply Board Component Layout & Parts

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

— 1 520-5138-00 Display Power Supply Board Complete PCB Assembly
01 2 125-5044-00 C1, C2 220uF, 200v, Radial Lytic Cap.
02 3 125-5035-00 C3, C4, C7 0.1uF, 500v, Ceramic Disk Cap.

04 1 045-5015-07 CN1 7PKK156E (PIN5=KEY)
05 1 045-5015-08 CN2 8PKK156 (PIN3=KEY)
06 2 112-5003-00 D1, D2 1N4004, Diode
07 2 112-0053-00 D3, D4 1N5228, 3.9v, Diode
08 1 112-0062-00 D5 1N4760A, 68v, Diode
09 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 5W Res.
21 2 121-5060-00 R2, R3 47K 1W Res.
22 3 121-5038-00 R4, R5, R10 1.5K 1/2W Res. (R9: NS)
23 2 121-5059-00 R6, R7 330K 1/2W Res.

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

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

�

�

�

�

�

03 0 125-5003-00 (C5, C6: NS) 22uF, 35v, Rad Lytic Cap

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

Disp lay Power Supply Board Schemat ic
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J4-1

J4-6

J4-5

J4-4

J4-3

J4-2

U1-F

U4

J3-3

J3-2

J3-1

J1

U1-A

U9

U1-E

U1-C U1-D

J5

U2

J2

U10
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SPI Display Controller Board
SPI Part N : 520-5055-03 JUNE 2001º

Schematic Set

Sheet 1 of 1

Prepared By: Edited By:

Model: Dated:

CES Inc. SPI Inc.
237-0255-00 06/17/01

SIZE

D
REV.

E

Non-Text Document

D

C

B

A

2 1

2 1

U3

U5 U6

U11

U1-B

U8

U7



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

— 1 520-5055-03 Display Controller Bd. (FCC FEB98) Rev. E June 2001 Complete PCB Assembly
01 1 045-5015-26 J1 13-Pin, Dual row .1" Hdr. Conn HDR2X13
02 1 045-5015-02 J2 7-Pin, Dual Row .1" Hdr. Conn HDR2X7
03 1 045-5015-03 J3 3-Pin, PKK156B Connector
04 1 J4 6-Pin (6P100)
05 7 C35-C39, C40, C41 SMT 0.01uF, 50v Cap. 103-0805-X7R
06 20 C21, C24, C28-C32, C33, C34, C42, C43, C44, C45, C46 SMT 0.1uF, 50v Cap. 104-0805

C47, C48, C49, C50, C53
07 2 C26, C27 SMT 0.22uF, 50v Cap. 224-1206-Z5U
08 21 C1-C12, C13-C18, C20, C23, C52 SMT 470pF, 50v Cap. 471-0805
09 2 C19, C25 100uF, 25v TCap.

11 4 R16-R18 0 1/10W Resistor 0805

12 1 n/a RESET
13 2 R11, R13 SMT 1K 1/10W Resistor 0805

14 1 R8 SMT 1M 1/10W Resistor 0805

15 5 R1, R2, R3, R7 SMT 10K 1/10W Resistor 0805

16 9 R21, R22-R29 SMT 33 1/10W Resistor 0805

17 1 R20 SMT 100 1/10W Resistor 0805

18 2 R9, R15 SMT 100K 1/10W Resistor 0805

19 1 R5 SMT 180 1/10W Resistor 0805

20 3 R10, R12, R14 SMT 220 1/10W Resistor 0805

21 1 U1 74HCT04D (74LS04)
22 1 U2 74LS245DW
23 1 100-0189-01 U3 MC6809E
24 1 100-5044-00 U4 XC9572XL, Int. Xilinx®
25 2 U5 (ROM0) 4MB ROM 27C040 (M27C401-100)

26 1 U7 74HCT273D
27 1 100- U8 K6T0808C1D-GB55, Int. Samsung 046A
28 1 U9 74HCT245D
29 1 U11 LM3940IMP-3.3
30 1 RSN1 8MHZRSN (8Mhz) Crystal
31 2 n/a FB1, FB2 Ferrite Bead, FB0370
32 0 FID1-3 FIDTP50M

�

�

�

�

�

�

�

�

�

DO NOT STUFF

(40-Pin Socket, 077-X)

045-
125-
125-

125-
125-
125-5015-00

121-

121-

121-

121-

121-

121-

121-

121-

121-

100-
100-

100-

100-
100-
140-

(C51: NS)

(R19: NS)

(R6: NS)

(U6: NS)

10 1 165-5099-00 L1 LED T1-3/4 DIFFUSER RED

(See Pg. Table)DR. � (32-Pin, IC Dip Socket, 077-5217-00)

5045-00

If a part is required where a part number is not provided, call Technical Support (see back of cover).
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5v Supply:
An AC voltage of approximately 9v comes into the board at [J17-(1-4)] this AC voltage is then full-wave rectified 

by bridge BRDG 21 and filtered by Capacitor C203.  The resulting voltage is 11v DC which is inserted into a linear
voltage regulator for the output of 5v DC.  This 5v regulated voltage can be adjusted by potentiometer R116 the
voltage should be set to 5.00v.  Besides powering the I/O Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board.  Power for these
devices comes off the I/O Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators:
These DC voltages are derived on the I/O Board by

rectification and filtering.  Each has a LED indicating that
power is being supplied to each of these voltage sources.
The -12v supply comes from the same transformer winding
as the +12v thus it does not have a LED indicator.

** Note that the +50v & +20v power sources are turned off
by the Interlock Switches when the Coin Door is OPEN.

Reset Circuitry:
The I/O will reset in three (3) cases:

1. The CPU is in reset.  The CPU’s reset signal is fed into the I/O through connector J1 and forces 
the I/O into reset.

2. The 5v supply has fallen below 4.75v.
3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every 50ms to prevent the watchdog from resetting.  The scanning of the
light matrix is controlled by the CPU through J1.

LED L204 shows the reset state of the I/O Board.  If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the I/O in reset.  If the LED is flashing this means that the watchdog is not being
feed by the CPU/Sound Board and the I/O is oscillating into and out of reset.  If the LED is continuously on  the
board is out of reset and communication from the CPU to the lamp matrix is confirmed.  Testpoint Blanking is the
actual reset signal on the I/O Board. A low voltage indicates that it is in reset this will turn off all Solenoid (Coil)
Drivers, Flash Lamps, Lamp Matrix Drivers, Auxiliary Outputs and Flipper Outputs.  A high voltage indicates that it
is out of reset and normal operation can take place.

Address Decoding:
All Address decoding is done by two 74LS138’s (U204 & U205) (3 of 8 decoder).  Both of these must be in

operation for the I/O Board to function properly.

Solenoid (Coil) Drivers & Flash Lamps:
J8 & J9 are high side drivers for driving solenoids and other heavy loads.  Each connector has its own buffer

driving 8 drivers.  J8 & J9 consist of MOSFET Drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see Note
1). This will apply 3.4v to the gate of the MOSFET Transistor thus switching it on.  J7 & J6 each are a bank of 8
low side driver for driving lamps or other lower current solenoids (coils).  They use a Bipolar Power Transistor
TIP122 which can also be tested by using TEST POINT TIP TPL3 and the corresponding resistors R17-R32*
(see Note 1). 

Note 1  Clip on the resistor side with the white stripe.   R1 controls Q1, R2 controls Q2, et cetera...

Auxiliary In & Out:
J2-8 CMOS Outputs sometimes used for a printer interface.
J3-8 CMOS Inputs general purpose inputs.

Lamp Matrix:
J12 has 10 low side drivers for the lamp strobes which consist of 19N06L MOSFETS.  Only one lamp strobe

should be low at any time. Again the scanning of the lamp strobes keeps the I/O from resetting. J13 has 8 high
side drivers with each having a status indicator.  All the status indicators are logically ’OR’ed together and fed back
to the CPU/Sound Board.  The status can identify open loads (for example open lamp filaments or intermittent
connections) and short circuits.  These drivers are also short-circuit protected.

General Illumination (G.I.) Lights:
J15 has 6v AC switched on & off by a relay on the I/O Board.  The relay is controlled by Q200 which supplies

power to the 24v coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6v AC source.
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NOTES:
ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.

ALL CAPACITOR VALUES ARE IN MICROFARADS ( , UNLESS OTHERWISE SPECIFIED.

� �

�

�

�

�

F )

0.1 MICROFARADS ( F ) BYPASS CAPACITOR ON ALL IC’S.
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SPI I/O Power Driver Board
SPI Part N : 520-5137-01º

Schematic Set

Sheet 1 of 5

Prepared By: Edited By:

Model: Dated:

CES Inc. SPI Inc.
237-0161-00 09/05/97

SIZE

D
REV.

E

D

C

B

A

2 1

2 1

The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
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The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
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NOTES:
ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.

ALL CAPACITOR VALUES ARE IN MICROFARADS ( , UNLESS OTHERWISE SPECIFIED.
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0.1 MICROFARADS ( F ) BYPASS CAPACITOR ON ALL IC’S.
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The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
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SPI I/O Power Driver Board
SPI Part N : 520-5137-01º

Schematic Set

Sheet 3 of 5

Prepared By: Edited By:

Model: Dated:

CES Inc. SPI Inc.
237-0161-00 09/05/97

SIZE
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2 1

NOTES:
ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.

ALL CAPACITOR VALUES ARE IN MICROFARADS ( , UNLESS OTHERWISE SPECIFIED.
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0.1 MICROFARADS ( F ) BYPASS CAPACITOR ON ALL IC’S. JAN 2001 Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 &
J2-PIN5 thru J2-PIN9; Soldered 1/4W 5% (SPI N :

121-5007-00). This Modification (highlighted below at J2 with a
dotted-line box) was accomplished on boards produced after Jan. 1, 2001.
This board is backwards compatible for the White Star™ Board System.

1Resistor 100�

TS JET

Resistor 100�
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The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid

The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
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� �

�

�

�

�

F )

0.1 MICROFARADS ( F ) BYPASS CAPACITOR ON ALL IC’S.

05-25-99 CUT PIN-3 TO GND ON U210 (4-3D)

The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid

The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
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The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
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ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS =  Not Stuffed)

— 1 520-5137-01 I/O Power Driver Board Rev. G Complete PCB Assembly
01 5 112-5000-00 BRDG1, BRDG2, BRDG3, BRDG20, BRDG21 DB3501 
02 13 125-5030-00 C1, C2, C3>C6, C7, C8, C9>C10, C11, C12 220pF, (221), Cap.
03 1 125-5033-00 C25 100uF, 150v, Radial Lytic Cap.
04 1 125-5035-00 C26 .1UF, 500v, Ceramic Disk Cap.
05 5 125-5036-00 C27, C30, C201, C202, C203 15000uF, 25v, Radial Lytic Cap.
06 1 125-5034-00 C29 4700uF, 35v, Radial Lytic Cap. 
07 1 125-5032-00 C32 100uF, 25v, Radial Lytic Cap.
08 17 125-5031-00 C35, C36, C37, C38, C39, C40, C41, C42, C43, C45, 0.1uF, (104), Cap. 

C46, C200, C238, C239, C240, C241, C242 
09 22 125-5028-00 C212>C219, C228>C237, C243>C246 (C204-C211: NS) 470pF, (471), Axial Cap.
10 0 n/a (C220>C227: NS)
11 16 125-5029-00 C247>C254, C263>C270 0.01uF, (103), 100v Cap.
12 0 125-5027-00 (C255>C262, C271>C278: NS) 0.1uF, (104), 100v, Cap. 
13 25 112-0054-00 D200>D207, D208>D215, D220, D221, D222, D223, 1N4148, Diode

D224, D225, D226, D227
14 2 112-5003-00 D217, D229 (D216: NS) 1N4004, Diode
15 26 205-0004-00 F6, F7, F8, F9, F20, F21, F22, F23, F24> F27, F28 Fuse Clips
16 1 200-5000-03 F6 7A 250v S.B. Fuse
17 7 200-5000-01 F7, F8, F9, F24>F27 5A 250v S.B. Fuse
18 2 200-5000-08 F21, F28 3A 250v S.B. Fuse
19 1 200-5000-05 F22 8A 250v S.B. Fuse
20 2 200-5000-06 F20, F23 4A 250v S.B. Fuse
21 1 045-5015-01 J1 20-Pin, 0.1 Dual Row Header
22 1 045-5014-01 J2 (Key Pin-4), J6 (Key Pin-9), J7 (Key Pin-5) 10PKK156

J10 (Key Pin-6), J13 (Key Pin-2)
23 1 045-5015-00 J3 (Key Pin-8) 12PKK156

0 n/a (J4, J5: NS)
24 1 045-5013-00 J8 (Key Pin-2), J9 (Key Pin-3), J15 (Key Pin-5) 9PKK156
25 1 045-0014-03 J11 10-84-4030 (3-Pin MOLEX)
26 1 045-5015-00 J12 (Key Pin-7) 12PKK156
27 1 045-0014-06 J14 10-84-4060 (6-Pin MOLEX)
28 1 045-5016-00 J16 (Key Pin-14) 15PKK156
29 1 045-0014-09 J17 10-84-4090 (9-Pin MOLEX)
30 6 165-5099-00 L2, L200, L201, L202, L203, L204 LED T1-3/4 DIFFUSER LED 
31 16 110-0106-00 Q1>Q16  22NE10L STP, Transistor
32 16 110-0067-00 Q17>Q24, Q25>Q32 TIP122
33 10 110-0088-00 Q33>Q42  19N06L STP, Transistor
34 1 110-0069-00 Q200 2N3904, Transistor.
35 32 121-5042-00 R1>R8, R9>R16, R200>R207, R208>R215 22K � 1/4W Res.
36 16 121-5003-00 R17>R24, R25>R32 620 � 1/4W Res.
37 17 121-5045-00 R33>R42, R236>R242 39K � 1/4W Res.
38 8 121-5021-00 R49, R57>R61, R253, R256, R270 (R252: NS) 4.7K � 1/4W Res.
39 11 121-5011-00 R50>R56, R255, R271, R300  10K � 1/4W Res.
40 13 121-5007-00 R64>R76 100 � 1/4W Res.

Resistors on Solder Side @ J2-Pins: 1-3 & 5-9
41 8 121-5029-00 R90, R92, R94, R96, R98, R100, R102, R104 6.8K � 1/4W Res.
42 2 121-5033-00 R114, R269 220 � 1/4W Res.
43 1 121-5030-00 R115 120� 1/4W Res.
44 1 121-5039-00 R116 50 � Pot
45 2 121-5036-00 R117, R272 330 � 1/4W Res.
46 2 121-5038-00 R216, R218 1.5K � 1/2W Res.
47 1 121-5050-00 R217 4.7K � 2W Res. (SANDBAR)
48 1 121-5009-00 R219, R245>R251, R254, R302 (R228>R235: NS) 1K � 1/4W Res.
49 8 121-5016-00 R261, R262, R263, R264, R265, R266, R267, R268 47 � 1/4W Res.
50 1 190-5002-00 RELAY FRL264D024/02CK Relay 
51 2 n/a TPL1, TPL3 Test Point Wire (24ga.) Loops
52 8 100-5012-00 U1, U2, U3, U4, U6, U18, U201, U206 (U200: NS) 74HCT273
53 1 110-0058-00 U9 74LS245
54 1 100-5023-00 U210 DS1232
55 8 110-0089-00 U10, U11, U12, U13, U14, U15, U16, U17 VN02N 
56 1 100-0356-00 U19 LM338K
57 1 n/a U19 Heatsink (5v Reg.)
58 1 100-0338-00 U203 (U202: NS) 74HC245
59 2 100-0148-00 U204, U205 74LS138
60 1 100-0037-00 U209 74LS74
61 1 n/a BLANKING, RESET Test Points
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CPU Section:
The CPU is a 68B09E (U209) with up to 8 MBytes of CPU Code Space (U210).  The CPU code is bank selected

by the use of U211 and each bank consists of 16 KBytes.  8 KBytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area.  Battery back up is accomplished by 3-AA Cells (BAT1)
Battery Pack which has a TEST POINT (TP): VBATT to check the battery voltage status.  The write protected area
consists of 512 Bytes used for storing game settings.  This section of RAM can only be written to when the coin
door is open.  The Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL
U213.  When this memory protect signal is low writes to the protected RAM area are prohibited. Address decoding
for the system is accomplished by one PAL U213 and one 1-of-8 decoder U214. 

A watchdog is used to monitor the CPU and the 5v supply.  If the 5v supply is below 4.75 the watchdog will hold
the CPU/Sound Board & I/O Board in reset.  The watchdog must be fed at a rate of 250ms or faster.  The signal
used to feed the watchdog comes from the EPROM Bank select signal used to load U211. 

The I/O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208).  The CPU’s reset line is buffered by
Q10 and fed over to the I/O through CN1.  An I/O Strobe Signal is fed through CN1-15 and is used to notify the I/O
that a valid address is being sent. 

Switches:
The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a

Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage.  The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure.  If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time.  CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches.  Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:
The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate

Input and Output Busses.  Data going out to the controller comes from the CPU’s Data Bus through U201 and
onto CN8-Pins 11-18.  Status back from the Plasma Controller comes in on CN8-Pins 22-26 and is fed into U202
for input to the CPU’s Data Bus.  Two control signals that go out to the Plasma Controller are PRES [TP17:
PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe].  The  Plasma Reset is software controllable through
U216/B and also has a test point "Plasma Reset".  The Plasma Strobe Signal to the controller is generated from
U216/A and is used to latch data into the Plasma Controller.

Other Test Points (TP):
TP 7: E & TP5: Q - The CPU signals for both 68B09E processors.  Should be at 2Mhz with Q leading E by

500 nsec.  TP2: P0. TP3: P1.  TP4: P2.  TP20: (near U402).  TP8: (near U219).  TP1: +3.3V.
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The circuit(s) continue at the address shown [ #-XY ].
# = Sheet Number (3-5), X = Column Grid, Y = Row Grid
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27C040

+5V
16

GND VCC
32

27C040

+5V
16

GND VCC
32

27C040

+5V
16

GND VCC
32

NCS2
[ 1, I-4: 2, C-2 ]

P_A20

NCS2

ROE2

P_D6

P_D0

P_D5

P_D1

P_D3

P_D7

P_D4

P_D2

U36
A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023
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P_A12
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P_A14
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P_A9
P_A10
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OE

P_A20

NCS2

P_D14
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P_D13

P_D9

P_D11
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P_D12
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A39

A48

A57

A66

A75

A827

A926

A1023
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A1429
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P_A7
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P_A13
P_A14
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P_A9
P_A10
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OE

P_A20

P_D14
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P_D13

P_D9
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P_A14

P_A19
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P_D7
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P_A15
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1+
1-
2+
2-

3+
3-

KEY PIN 5

C75 2200pF

C34 .1uF

C101
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C105
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R16
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1X6
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3
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5
6
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1
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4
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5
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6
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7

AOR
8

D101
1N4004
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2
3
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5
6
7
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C33
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B
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6
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7

8

4
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22K
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R15
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9

2
2

K
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.1uF
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R17
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U35
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LT_IN5

VOL
7
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6
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4
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0
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+
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2.2K

+

+

+

1N4004

+

VIN

-12V

+12V

C108
22uF

C113
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+
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4
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1
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+
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+
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VIN

1

-VS
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5
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+
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The circuit(s) continue at the address shown [ #-XY ].
# = Sheet Number (3-5), X = Column Grid, Y = Row Grid

[ #, X-Y ] coming
from ...

[ #, X-Y ] going
to ...

P_A7

P_A4

P_A1

P_A5

P_A3

P_A9
P_A8

P_A2

P_A6

P_A10

P_A12
P_A11

P_A13
P_A14
P_A15
P_A16

P_A [16:1]

ADDRESS
BUS

OF ARM

[ 1, J-2: 2, C-3 ]

P_D2
P_D1

P_D13

P_D4

P_D7

P_D3

P_D8

P_D5

P_D9

P_D11

P_D6

P_D10

P_D12

P_D15

P_D0

P_D14

P_D [15..0]

DATA
BUS
OF ARM

[ 1, A-4: 1, F-2 ]

ZF4

MTG_SLOT

ZF5

MTG_SLOT

BATTERY
TIE WRAP

SLOTS

P_A5
P_A4
P_A3

P_A12
P_A11
P_A10
P_A9

P_A8
P_A7
P_A6

P_A2

P_D8
P_D9
P_D10
P_D11

P_D12
P_D13
P_D14
P_D15

+3.3V

NRD/NOE
NWR1/NUB
A0/NLB

+5V
GND +3.3V

GND

F1
FER_BEAD

U412

IDT
SOJ44
71V016SA

A41

A32

A23
4

P_A16
P_A15
P_A14
P_A13

P_D0

P_A1

P_D1
P_D2
P_D3

P_D4
P_D5
P_D6
P_D7

+3.3V

NCS3

NWR0/NWE

A1
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

STXD0
SRXD0

SRXD1
STXD1

+3.3V

CN9

2x5

3
1

5
7
9

2
4
6
8

10

+5V
+3.3V

VDD IO

R465
100

LED2
RED
LED

U405

LT1086

ADJ
1

VOUT
2

VIN
3

C428
1000uF

TP1
Test Point

C427
.1uF

RST OUT

SRXD0
SRXD1

STXD1
STXD0

+3.3V

+3.3V

+3.3V

P14/TXD0

P15/RXD0
P22/RXD1
NRST

LED1

R507
100K

R506
100K

U403

74HC245

A0 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

19
DIR 1

B018

B117

B216

B315

B414

B513

B612

B711

VCC20

GND10

R505
100K

R466

100

R504
100K

[ 1, G-4 ]
P21/TXD1[ 1, ]G-4

P8[ 1, F-5 ]

OE

[ 1, ]G-4
[ 1, H-4 ]
[ 1, H-4 ]

RED
LED

VDDCORE

+3.3V

VDDCORE

+3.3V

C432
10uF

C431
1.0 uF

U219

LT1503

VOUT
1

C1-
2

C1+
3

VIN
4 5

C2+
6

GND
7

C2-
8

C442
10uF

TP8
Test Point

+ +

+

SHDN/SS

C433
1.0uF

+ C430
1.0uF

+

RST_IN

+3.3V

+3.3V

U406
DS1233

1

RESET#
2

VCC
3

GND

4

S1

SW200

1 4

2 3

R480
10K

C429
.1uF

+5V

+5V

+5V

+5V

RESET#
IORESET

BSEL

RESET
TEST PADS

S2

SW200

1 4

2 3

R313
0

R501

10K

U413

DS1232

1

TD2

TOL3

GND4 RST
5
6
7

VCC
8

R314
0

R475
0

R400
4.7K

PBRST

RST
ST [ 3, J-2 ]

[ 3, A-2 ]
[ 3, A-2: 4, J-2: 2, A-2]

[ 1, I-4 ]

[ 1, I-4:
1, J-1:
2, C-2 ]

[ 1, G-1: 1, I-4, 2, C-1 ]
[ 1, H-4 ]
[ 1, E-4 ]

+3.3V

C443
.1uF

C436
.1uF

C437
.1uF

C438
.1uF

C439
.1uF

C440
.1uF

C441
.1uF

C444
.1uF

+5V

C289
.1uF

C283
.1uF

C284
.1uF

C285
.1uF

C286
.1uF

C287
.1uF

C288
.1uF

C291
.1uF

C292
.1uF

+5V

C278
.1uF

C272
.1uF

C273
.1uF

C274
.1uF

C275
.1uF

C276
.1uF

C277
.1uF

C279
.1uF

C281
.1uF

C280
.1uF

C282
.1uF

+5V

C1
.1uF

C2
.1uF

C3
.1uF

C4
.1uF

C9
.1uF

+5V

C18
.1uF

C24
.1uF

BYPASS CAPACITORS

NS

NS

NS

NS

NSNS

NS

NS

+3.3V

[ F1-F6> 4, I-2: 4, I-1 ]

NS
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3

1
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2-1A

2-5E 2-5D
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2-5A

2-4E 2-4D 2-4C 2-4B
2-4A
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TP2
Test Point

TP3
Test Point

TP4
Test Point

TP5
Test Point

TP7
Test Point

The circuit(s) continue at the address shown [ #-XY ].
# = Sheet Number (3-5), X = Column Grid, Y = Row Grid

[ #, X-Y ] coming
from ...

[ #, X-Y ] going
to ...

ZG7

1X2

1 2

ZG11

1X2

1 2

ZG8

1X2

1 2

ZG2

1X2

1 2

ZG10

1X2

1 2

ZG5

1X2

1 2

ZG3

1X2

1 2

ZG6

1X2

1 2

ZG4

1X2

1 2

GROUND POSTS

MH6

Mounting Hole

11
22

MH2

Mounting Hole

11
22

MH1

Mounting Hole

11
22

MH4

Mounting Hole

11
22

MH3

Mounting Hole

11
22

MH5

Mounting Hole

11
22

MOUNTING HOLES

ZF2ZF1 ZF3

FIDUCIALS

TH1 TH2 TH3

TOOLING HOLES

P0

P1

P2

P16
P17
P18
P19
P20
P23
P24
P25

8MHZ
Q#

D5

D6

D2

D0

D5

D0

D4

D1

D4

D7

D2
D1

D6
D7

D3

D3

+3.3V

+5V

+5V +5V

+5V

+5V

D [7..0]

PLIN

P16
P17
P18
P19
P20
P23
P24
P25

P0

P1

P2

E

Q

E#

DATA
BUS
OF 68B09E

DATA
BUS OF
68B09E

TO XILINX

U407B

74LS74A

12

11

9
8

14
10 7
13

R462
100K

U407A

74LS74A

D
2

CLK
3

Q 5
6

VCC
14

4
GND

7
1

R463
100K

U404

74HC245

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

19DIR
1

B0
18

B1
17

B2
16

B3
15

B4
14

B5
13

B6
12

B7
11

VCC
20

GND
10

R464
100K

[ 1, F-5 ]

[ 1, ]F-5

[ 1, ]F-5
OE

Q

E

[ 3, J-2 ]

[ 3, J-2 ]

[ 3, J-3 ]

CLR
PRE

Q
D

CLK

Q

VCC
GND

CLR
PRE

Q

[ 1, ]F-5
[ 1, ]F-5
[ 1, ]F-5
[ 1, ]F-5
[ 1, ]F-5
[ 1, ]F-5
[ 1, ]F-5
[ 1, ]F-5

[ 3, C-1 & 4, J-2 ]

[ 3, A-2 & 4, J-2 ]

X_P12

X_P11

+3.3V +3.3V

P11

P12

R468
100K

R469
100K

[ 1, F-5 ]

[ 1, F-5 ]

+3.3V

C451
.1uF

C445
.1uF

C446
.1uF

C447
.1uF

C448
.1uF

C449
.1uF

C450
.1uF

XTDI
XTMS

XTCLK
XTDO

P_D14
P_D1
P_D2
P_D13
P_D12

P_D3

8MHZ

P_D5

P_D11
P_D4
P_D10

P_D9
P_D8

P_D6
P_D7

Q#
RST_IN
RST_OUT

P_D0

XTDO

P_D15

X_P11
X_P12

D0

D1

D2
D3
D4
D5

D6
D7

+3.3V +3.3V

+3.3V

NRD/NOE

ROE2
NWDOVF

ROE1
SND_DATA

WS
SND_CLK

40MHZ

NWR0/NWE

A0
NCS2
P_A21

P_A22

P5
P6
SNDSTB

P_A1

INT#
J_RST
DPSW
RESET#

BUSY

Xilinx
JTAG
Xilinx
JTAG

U414

XC9572XL

I/O11

NC12

I/O/GTS13

I/O/GTS24

VCC15

I/O26

NC27

I/O38

I/O49

I/O510

I/O611

I/O712

I/O813

I/O914

I/O1015

I/O1116

I/O1217

I/O1318

NC319

I/O1420

GND121

I/O/GCK122

I/O/GCK223

GND224

I/O1525

VCC226

I/O/GCK327

I/O1628

I/O1729

I/O1830

GND331

I/O1932

I/O2033

NC534

I/O2135

I/O2236

I/O2337

VCC338

I/O2439

I/O2540

I/O2641

I/O2742

NC643

GND444

TDI45

NC746

TMS47

TCK48

I/O2849

I/O2950

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

J2

1x6

1
2
3
4
5
6

[ 1, H-4 ]
[ 1, A-5 ]

[ 1, J-2: 2, J-2 ]

[ 1, E-2 ]

[ 1, E-2 ]

[ 1, A-4 ]

[ 1, E-2 ]

[ 3, A-2 ]

[ 1, J-3 ]
[ 1, A-5: 1, I-4 ]

[ 1, G-1: 1, I-4: 1, D-3 ]

[ 1, J-1: 1, I-4: 2, I-2 ]

[ 1, F-4 ]

[ 1, J-3 ]

[ 1, F-5 ]

[ 3, A-2 ]

[ 1, G-5 ]

[ 2, H-3: 3, A-2: 4, J-2 ]

[ 3, E-3 ]

[ 3, C-1: 4, J-2 ]

[ 1, F-5 ]

[ 4, J-2 ]

XILINX®
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G FHIJ

G FHIJ

3-5J 3-5I 3-5H 3-5G 3-5F

3-4J 3-4I 3-4H 3-4G 3-4F

3-3J 3-3I 3-3H 3-3G 3-3F

3-2J

3-2I

3-2H 3-2G 3-2F

3-1J 3-1I 3-1H 3-1G 3-1F

5

2

4

3

1

A0

+5V

XA4

A15 A15

B
S

E
L

XA0

XA3
XA2
XA1

E#

RW

XA [ 5:0 ]

XA5

POUT

POUT

PLIN

PSTB

AVMA

Q

VMA

VMA

D7

RESET#

BSEL

XA5

AVMA
RW

A
[

1
5

:0
]

A8
A9
A10

A12

A7

Q

A15
A14
A13

A11
A12

RW

E#

ROMCS#

A10

MPIN

E#

PRES

X
A

0

SWLO

BSEL
SWSTB
SWM

POUT
STATUS

PLIN

DPSW

A0

VBATT

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

ROMCS#

A9
A10

XA0
IOSTB

IOPORT
RAMCS#

SNDSTB

+5V

+5V

+5V

+5V

+5V

BSEL

Q

E#

E

PLASMA_RESET

JP1

U215B

74AHCT74

R
3

0
5

1
0

K

R432

10K

L201

RED
LED

R300

0

D201

1N5817

R414
220

BAT1

BAT3

4.5V
x3 AA
CELLS

1
2

U213

PAL16V8Q

C290
.1uF

R
3

0
3

1
0

K

R431

10K

R310

0

+5V

R312

330

L200

RED
LED

R299
10K

U210

27C040

TP17
Test Point

U211

74LS374

1

CLK
11

D0 3

D1 4

D2 7

D3 8

D4 13

D5 14

D6 17

D7 18

Q02

Q15

Q26

Q39

Q412

Q515

Q616

Q719

VCC20

GND10

D200

1N5817

U216B

74AHCT74

U212

62256

GND

J1

1
X

2

1
2

R
3

0
2

1
0

K

R
3

0
1

1
0

K

R
3

0
4

1
0

K

U214

74LS138

R311

0

+5V

8K 32K

1X3
Jumper

1
2

3
R306

10K

AVMA
RW

D0
D1
D2
D3
D4
D5
D6
D7

A1
A2
A3

A5
A6
A7

A10
A11
A12

A8

A4

A9

A0

D0
D1
D2
D3
D4
D5

[ 2, H-3 ]

[ 2, C-4 ]
[ 2, C-4 ]

[ 2, C-5 ]

D6
D5
D4
D3
D2
D1
D0

D7

A1
A2
A3

A5
A6
A7

A10
A11
A12
A13

A8
A9

A4

A0

XA4
XA3
XA2
XA1
XA0

+5V

OE

U216A

74AHCT74

+5V

U215A

74AHCT74

+5V

A0
10

A1
9

A2
8

A3
7

A4
6

A5
5

A6
4

A7
3

A8
25

A9
24

A10
21

A11
23

A12
2

D0
11

D1
12

D2
13

D3
15

D4
16

D5
17

D6
18

D7
19

VCC
28

14

A13
26

A14
1

27

22

20
CS

OE

WR/

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

22

24

D0
13

D1
14

D2
15

D3
17

D4
18

D5
19

D6
20

D7
21

VCC
32

GND16

CS

OE

D
12

CLK
11

Q
9
8

VCC
14

10
GND

7
13

Q

CLR
PRE

12

11

9
8

14
10 7
13

D

CLK

Q

VCC
GND

Q

CLR
PRE

14
7

2

3

5
6

4
1

D

CLK

Q

VCC
GND

Q

CLR
PRE

5
6

2

3

4
1 14

7

D

CLK

Q

VCC
GND

Q

CLR
PRE

15
14
13
12
11
10
9
7

A
B
C

G1

1
2
3

6
4
5

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

8
GND VCC

16

G2A
G2B

1
2
3
4
5
6
7
8
9

10

11

I1
I2
I3
I4
I5
I6
I7
I8
I9

GND

I10
08

I/07
I/06
I/05
I/04
I/03
I/02
01

VCC

12
13
14
15
16
17
18
19

20

PRES
PSTB
PLIN
RESET#

RW

XA0

A10
ROMCS#

Q
E

RAMCS#

MPIN

SWLO

BSEL
SWSTB
SWM

POUT
STATUS

PLIN

DPSW

A9
A10

XA0
IOSTB

IOPORT

SNDSTB

NS

The circuit(s) continue at the address shown [ #-XY ].
# = Sheet Number (3-5), X = Column Grid, Y = Row Grid

[ #, X-Y ] coming
from ...

[ #, X-Y ] going
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ROMCS#
RAMCS#

BSEL
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3-5E 3-5D
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3-5A

3-4E 3-4D 3-4C 3-4B
3-4A
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[ 4, J-2 ]

AVMA
RW

D [ 7:0 ]

A
[

1
5

:0
]

INT#

U209

68B09E

IOPORT

RW

SWLO

Q

INT#

IORESET

IOPORT

IO
S

T
B

R
E

S
E

T
#

A0

+5V

+5V

+5V

+5V

+5V

+5V

PRES
PSTB

MPIN

DPSW

SWSTB
SWM
PLIN
POUT
STATUS

RESET#
IORESET

D [7..0]

SNDSTB
A0

FIRQ

U206

U207

74HC245

R297
10K

R412

1K

R296
10K

R413
10K

CN1

2x10

3
1

5
7

9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

Q10
2N3904

U208

74HC245

2
3
4
5
6
7
8
9

19

1

GND

TP12
Test Point

C
2

6
3

C
2

5
8

C
2

5
9

C
2

6
0

C
2

5
6

C
2

6
1

C
2

6
2

C
2

5
7

C
2

6
5

C
2

6
6

C
2

6
7

C
2

6
8

C
2

6
4

C
2

6
9

C
2

7
0

C
2

7
1

MPIN

C255
.1uF

RAMCS#

RW

+5V

KEY PIN 5

R
2

7
8

C
2

5
1

R
2

8
4

R
2

7
9

39K

R
2

8
6

C
2

5
0

R
2

8
5

C
2

5
2

R
2

8
0

39K

C
2

4
8

D3

1N4004

C
2

4
7

C
2

5
3

220

R
2

8
3

39K

CN6

1X12

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

C
2

5
4

39K

R
2

8
1

C
2

4
9

4
7
0
p
F

4
7
0
p
F

4
7
0
p
F

4
7
0
p
F

4
7

0
p

F

4
7
0
p
F

4
7
0
p
F

4
7
0
p
F

39K

39K

39K

R
2

8
2

1
K

1
K

1
K

1
K

1
K

1
K

1
K

1
K

1
K

39K

R293

R288

R295

R291

R294

R287

R292

R289
R290

D0
D1
D2
D3
D4
D5
D6
D7

+5V

74HC245

[ #, X-Y ] coming
from ...

[ #, X-Y ] going
to ...

[ 2, 3-A ]

R298
10K

E

D6

D0
D1
D2
D3
D4
D5

D7

A10

A12
A13
A14
A15

A11

A2
A1

A3

A6
A5

A7
A8

A4

A9

A0

A02

A13

A24

A35

A46

A57

A68

A79

19
DIR1

B0
18

B1
17

B2
16

B3
15

B4
14

B5
13

B6
12

B7
11

VCC
20

GND
10

OE

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

AVMA
36

BUSY
33

BA
6

BS
5

32

VCC

GND
TSC

E
Q

LIC
38

D0
D1
D2
D3
D4
D5
D6
D7

31
30
29
28
27
26
25
24

7

1
39

37

2

40

3
4

34
35

8
9

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

NMI
FIRQ

IRQ

HALT
RST

R/W

[ 4, J-2 ]

[ 2, A-2: 4, J-2 ]

[ 2, A-5: 4, J-2 ]

[ 4, J-2 ]

[ 4, J-2 ]
[ 4, J-2 ]

[ 4, J-2 ]
[ 4, J-2 ]

[ 2, A-3 ]

[ 2, A-5: 4, J-2 ]

[ 2, A-2: 2, H-3: 4, J-2 ]

[ 2, C-2 ]

[ 2, H-3 ]

OE

A0
A1
A2
A3
A4
A5
A6
A7
DIR

B0
B1
B2
B3
B4
B5
B6
B7

VCC

18
17
16
15
14
13
12
11

20

10

4
7

0
p

F

4
7

0
p

F

4
7

0
p

F

4
7

0
p

F

4
7

0
p

F

4
7

0
p

F

4
7

0
p

F

4
7

0
p

F

4
7
0
p
F

4
7
0
p
F

4
7
0
p
F

4
7
0
p
F

4
7

0
p

F

4
7
0
p
F

4
7
0
p
F

4
7
0
p
F

PRES
PSTB
PLIN
RESET#

RW

XA0

A10

Q
E

D0
D1
D2

D4
D5
D6
D7

D3

2
3
4
5
6
7
8
9

19

1

A0
A1
A2
A3
A4
A5
A6
A7

DIR

B0
B1
B2
B3
B4
B5
B6
B7

VCC

GND

18
17
16
15
14
13
12
11

20

10
OE

M
P

IN

BSEL

MPIN

SWLO

BSEL
SWSTB
SWM

POUT
STATUS

PLIN

DPSW

ROMCS#

A9
A10

XA0
IOSTB

IOPORT
RAMCS#

SNDSTB
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G FHIJ

G FHIJ

4-5J 4-5I 4-5H 4-5G 4-5F

4-4J 4-4I 4-4H 4-4G 4-4F

4-3J 4-3I 4-3H 4-3G 4-3F

4-2J

4-2I

4-2H 4-2G 4-2F

4-1J 4-1I 4-1H 4-1G 4-1F

5

2

4

3

1

The circuit(s) continue at the address shown [ #-XY ].
# = Sheet Number (3-5), X = Column Grid, Y = Row Grid

[ #, X-Y ] coming
from ...

[ #, X-Y ] going
to ...

+5A

D2C59
22uF

C47
.1uF

7805C

VR2

1
1

2

2

3
3

+5V

R
2

0
5

1
0

K

R
2

0
6

1
0

K

R
2

0
1

1
0

K

R
2

0
2

1
0

K

R
2

0
0

1
0

K

R
2

0
3

1
0

K

R
2

0
7

1
0

K

R
2

0
4

1
0

K

SWM

PLIN
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ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5300-00 CPU/Sound II Board (with Atmel Processor) Complete PCB Assembly
01 4 JP1, JP2, JP3, JP4 3-Pin Jumper & 2-Pin Cover
02 1 045-5015-06 CN2 (Key Pin-5) 6-Pin, 6PKK156
03 1 J2 JTAG Xilinx® 6-Pin, ## Header
04 1 045-5015-07 CN4 (Key Pin-5) 7-Pin, 7PKK156
05 1 J3 JTAG 7-Pin, ## Header
06 1 045-5013-00 CN5 (Key Pin-2) 9-Pin, 9PKK156
07 1 CN9 10-Pin, 0.1 Header
08 1 045-5014-01 CN7 (Key Pin-4) 10-Pin, 10PKK156
09 1 045-5015-00 CN6 (Key Pin-5) 12-Pin, 12PKK156
10 1 045-5015-01 CN1 20-Pin, 0.1 Header
11 1 045-5015-26 CN8 26-Pin, 0.1 Header
12 3 125-5043-00 C29, C37, C51 0.001uF (102), Cap.
13 4 125-5039-00 C48, C50, C75, C80 0.0022uF or 2200pF, (222), Cap.
14 8 125-5029-00 C221>C228 0.01uF (103), 100v Cap. 
15 52 125-5031-00 C1>C4, C9, C18, C24, C33, C34, C38, C39, C47, C49, C110, 0.1uF (104), Axial Cer. Cap.

  C111, C113, C117, C118, C120, C123, C124, C125, C255, 
  C272>C277, C279>C292, C400>C407, C444 (C45, C46, C52, C103, C105, C106, C122, C278: NS)

16 3 C430, C431, C433 (near U403, U404) 1.0uF, ##v, Radial Lytic Cap.
17 1 125-5017-00 C35 10uF, 16v, Radial Tant. Cap.
18 4 125-5017-00 C78, C79, C107, C114 (C76, C77, C100: NS) 10uF, 25v-35v, Radial Lytic Cap.
19 2 125-5015-00 C109, C112 (C102, C104: NS) 100uF, 25v, Radial Lytic Cap.
20 1 125-5014-00 C409 22uF, 16v, Radial Lytic Cap.
21 4 125-5020-00 C40, C59, C108, C115 (C101: NS) 22uF, 25v, Radial Lytic Cap.
22 2 125-5012-00 C116, C119 220uF, 25v, Radial Lytic Cap.
23 2 125-5019-00 C31, C81 470uF, 25v, Radial Lytic Cap.
24 39 125-5028-00 C208>C215, C216>C220, C229, C230, C247>C254, 470pF (471), Cer. Cap.

  C256>C263, C264>C271 (C200>C207, C408: NS) 
25 2 125-5037-00 C30, C428 1000uF, 16v, Radial Lytic Cap.
26 17 C427, C429, C436>C441, C443, C445>C451 SMT .1uF Cap.
27 2 C432, C442 (near U403 & U404) SMT 10uF Cap. 
28 9 C411, C414, C416, C419, C420, C422, C424, C434, C435 SMT 47pF Cap.
29 10 C410, C412, C413, C415, C417, C418, C421, C423, C425, C426 SMT 100nF Cap.
30 7 112-5003-00 D1>D3, D102>D105, D408 (D100, D101: NS) 1N4004, Diode
31 2 112-5008-00 D200, D201 1N5817, Diode
32 8 112-0054-00 D400-D407 1N4148, Diode
33 4 165-5099-00 LED1, LED2, L200, L201 LED T1-3/4 DIFFUSER LED
34 3 124-5064-00 R310, R315, R316 (R300, R311, R313, R314, R475: NS) 0� Jumper Res. (1-Stripe)
35 2 121-5041-00 R107, R111  (R103: NS) 1 � 1/4W Res.
35 20 121-5009-00 R8, R15, R234>R241, R278>R286, R412 1K � 1/4W Res.
36 1 121-5018-00 R7 1.5K � 1/4W Res.
37 2 121-5043-00 R16, R17 (R25, R112: NS) 2.2K � 1/4W Res.
38 2 121-5048-00 R410, R411 3.3K � 1/4W Res.
39 12 121-5021-00 R21, R216>R223, R242, R243, R400 4.7K � 1/4W Res.
40 36 121-5011-00 R106, R224>R228, R244>R251,R260>R267, R296>R299, 10K � 1/4W Res.
   R301>R306, R413, R431, R432 (R200>R207, R501: NS)
41 3 121-5023-00 R9, R14, R104 (R100, R102: NS) 22K W 1/4W Res. 
42 1 121-5022-04 R110 33K � 1/4W Res.
43 9 121-5045-00 R108, R287>R294 39K � Res.
44 2 121-5032-00 R22, R24 47K � 1/4W Res.
45 15 121-5014-00 R229>R233, R295, R414>R422 (R208>R215: NS) 220 � 1/4W Res. 
46 1 121-5036-00 R312 330 � 1/4W Res.
47 2 121-5046-01 R105, R109 (R101, R409: NS) 470 � 1/4W Res.
48 16 121-5047-00 R401>R408, R423>R430 560 � 1/4W Res.
49 1 F1 SMT xx Res. 
50 4 R434, R435, R436, R508 SMT 1K � Res.
51 1 R480 SMT 10K � Res.
52 2 R502, R509 SMT 33 � Res.
53 3 R465, R466, R470 SMT 100 � Res.
54 35 R433, R437, R441>R459, R462>R464, R468, R469, SMT 100K � Res.

  R476>R479, R504>R507, R510
55 9 110-0069-00 Q1-Q8, Q10 2N3904, Transistor
56 1 U402 ATMEL, AT91R40008
57 1 U8 ATMEL, AT49BV1614
58 1 U414 XILINX®, XC9572XL
59 1  (See Pg. ��� � Table) U7 512K EPROM Sound (27512)
60 1  (See Pg. ��� � Table) U210 (32-Pin, IC Socket, 077-5217-00) 1MB EPROM CPU Game (27C040)
61 4  (See Pg. ��� � Table) U17, U21, U36, U37 (32-Pin, IC Socket, 077-5217-00) 8MB EPROM Voice 1-4 (M27C0400I-12FI)
62 1 965-6504-00 U213 ( BLUE DOT ) PAL16V8Q (Programmed) BLUE DOT
63 1 105-5046-00 U212 (28-Pin, IC Dip Socket, 077-5208-00) 6264/MS62256 (MS6264A) (28-Pin)
64 1 100-0189-01 U209 (40-Pin, IC Socket, 077-5209-00) 68B09E (40-Pin)
65 2 100-5015-00 U215, U216 74AHCT74 (14-Pin)
66 8 100-0338-00 U202, U204, U205, U206, U207, U208, U403, U404 (U200: NS) 74HC245 (20-Pin)
67 2 100-5012-00 U201, U203 74HCT273 (20-Pin)
68 1 100-0037-00 U407 74LS74 (14-Pin)
69 1 100-0148-00 U214 74LS138 (16-Pin)
70 1 100-0064-00 U211 74LS374 (20-Pin)
71 1 U406 3.3v Watchdog, DS1233 (3-Pin)
72 1 100-5023-00 U413 5.0v Watchdog, DS1232 (8-Pin)
73 1 U219 1.8v Volt. Regulator LT1503  (8-Pin)
74 1 U405 3.3v Volt. Regulator LT1086 (3-Pin)
75 1 124-5002-00 VR1 -5v Regulator, LM7905CT
76 1 124-5001-00 VR2 +5v Regulator, LM7805CT
77 2 100-0377-00 U400, U401 LM339AN (14-Pin)
78 1 100-0375-00 U30 LM833 (8-Pin)
79 1 100-5018-00 U26 TDA1543 (8-Pin)
80 2 100-5016-20 U101, U102 (U100: NS) TDA2030A (5-Pin)
81 1 Y1 40MHz Clock PLE SQ3300S
82 1 181-5002-00 SW300 Dip Switch 8-Pos., (KSD08H Black)
83 n/a FB1>FB6 Ferrite Bead
84 535-5000-10 HS2, HS3, (HS1: NS) (over U101, U102) Heat Sink (AAVID 531102)
85 1 S2 (Reset) Push-Button Switch (B3F4000)
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  Test Point Wire (24ga.) Loops:
    VBATT, GND (near  CN7),
    GND (near  CN9), GND (near  L200),
    GND_SIGNAL (near  U405) 

  Test Point Pads:
    TP1>TP5, TP7, TP8, TP11,
    TP12, TP16, TP17, TP20

86 1 545-5685-00 BAT1 HOLDER (Always replace all 3, Size AA 1.5v Cells, with new ones, when required)
If a part is required where a part number is not
provided, call Tech. Support (see back of cover).
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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
6 (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

Playf ie ld Switches OPTO Transce iver
Boards Schemat ic, Component Layout & Parts

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"

Mini PCB
OPTO 12" Lead
(Black Bracket)

500-6775-00

P/F OPTO Transmitter / Rece iver Ampl i f ier Bd. Parts (Comp. Layout next Page)

A

K

Pin-2

Pin-1
White Stripe

A

Front Back

Playf ie ld OPTO Transmitter / Rece iver Ampl i f ier Board Schemat ic
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Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

Section 5, Chapter 4
Page 144

Playf ie ld X3 (Tr ip le) Dr iver Board Schemat ic



Front J1

J2

Back

J1

J2

Section 5, Chapter 4
Page 145

S
ec

.
5
:

P
C
B
s

Printed Circuit
Boards (PCBs)

Playf ie ld X3 (Tr ip le) Dr iver Board Component Layout, Parts & Wir ing

VIO-RED +50V Out

VIO-RED
+50V Out

KEY

ORG

D
ri
v
e

1
-

Id
o

l
M

a
g

n
e

t
(L

o
w

e
r)

1

5

4

3

2

Part of Playfield Cable

Triple Driver Board

520-5235-03

VIO-RED
+50V Out

7

6

D
ri
v
e

2
-

S
h

ru
n

k
e

n
H

e
a

d
M

a
g

n
e

t

ORG-YEL

ORG-GRN

D
ri
v
e

3
-

V
a

ri
-T

a
rg

e
t

T
ri
p

R
e

le
a

s
e

(18G)

(18G)

(18G)

Lower Magnet

(Idol)

Vari-Target
Trip Releasel

Upper

Shrunken Head)

Magnet

(

J1
J2

+50V DC

Q21

VIO-YEL

KEY

VIO-GRN

(18G)

(18G)

Q19

Q20

VIO-ORG

VIO-YEL
2

6

5

3

4

1

Ground BLK (18G)
8

Ground BLK (18G)
7

VIO-YEL

To I/O Bd. J7 Pin-7

To I/O Bd. J10 Pin-3

To I/O Bd. J7 Pin-4

To I/O Bd. J7 Pin-6

To I/O Bd. J10 Pin-9

To I/O Bd. J10 Pin-7

VIO-RED

+50V Out

VIO-RED +50V Out

KEY

ORG

VIO-RED +50V Out

ORG-YEL

ORG-GRN

(18G)

(18G)

(18G)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

— 1 520-5235-03 Playfield X3 (Triple) Driver PC Board Complete PCB Assembly

x3 Driver Board
520-5235-03
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Playf ie ld Dot Display (5X7) x3 LED Board (ABC Left Ramp/Upr. P/F Sign) Schematic
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N
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4
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e
P
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90
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1
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he
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ng
(c
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)
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d
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P
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n
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(
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fo
r
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e
de
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ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

-- 1 520-5236-00 Dot Display (5X7) x3 PC Board PCB Assembly
1 1 045-5107-12 J1 Connector, 12-Pin .1" Header.
2 2 112-5017-00 Q1, Q2 (Manex N : 211-0003589) MMST3904 NPN 40V 0.2A
3 4 100-5036-00 U1, U2, U3, U4 (Manex N : 221-0006048) 74ACT574SC
4 7 100-5039-00 C2-C7, C10 (Manex N : 121-0004238) Cap. 104-0805 0.1uF 50V 10% X7R
5 1 100- C9 Cer. Cap 1000pF 50V 10% X7R
6 1 100- C8 Cer. Cap 47pF 50V 5% NPO
7 3 100-5040-00 DIGIT1, DIGIT2, DIGIT3 (Manex N : 430-0006059) Dot Block 1.2: 5X7 LTP-1557AC
8 3 121-5084-00 R32-R34 (Manex N : 101-0001827) 10K 1/10W 5% SMT Res., 0805
9 9 121-5088-00 R1-R8, R31 (Manex N : 101-0001905) 1K 1/10W
10 21 121-5086-00 R10-R30 (Manex N : 101-0001897) 180 1/10W
11 1 100-5037-00 C1 (Manex N : 131-0003773) 100uF 25V
12 1 100-5038-00 U5 (Manex N : 225-0005340) ULN2003(S)
13 1 100- U6 74HC04 Hex Inverter 74HC04AD
14 1 121-5089-00 MOD1 (Manex N : 105-0002703) 1K 1/8W 5CF

1

1

1

1

1

1

1

1

1

1

�

�

�

5% SMT Res., 0805
5% SMT Res., 0805

T. Cap.

Res.

�

P/F Dot Display (5X7) x3 LED Bd. (ABC ... Sign) Component Layout & Parts

B
ac

k
S
id

e



The
(SPI PN: 520-5234-

00) used in the
, is an ordinary

Photo-Interrupter designed
to signal ,
& ( ) back to the

. The slotted
OPTO (U-Shaped),
location contains a
small infrared that
beams light across the slot
to an
T h i s c a u s e s t h e

to
and at
the base of (2N3904
Transistor) to
(transistor) requires the Base Emitter
Drop Voltage ( ) the Switch
Drive Drop ( ) to and since

than this , stays off when the (on
Pin-4 of J1) polls it. If the "Black Spinning Metal Toothed" Wheel breaks
the beam in the , the , and
the on the 2N3904 Transistor is during the

through the (this base

voltage will be higher when the switch is not being polled). With the applied to the base, conducts through .
This Diode (1N4004) prevents certain kinds of which show up as a "Phantom Switch" that
completes the corners of a square in the Matrix.

OPTO Printed Circuit
Board

Switches #41 #42
#43 OP1

CPU/ Snd Bd.

OP1
LED

NPN Phototransistor.

Phototransistor

Q1
.3v Q1

.7v plus
.1v

.3v .8v Q1

OPTO Slot NPN Phototransistor
pulled to .8v

68K 1/10W Pull-Up Resistor

.8v Q1 D1

Vari-Target
Assembly

(Switch
Matrix Grid)

conduct
pull down the voltage

or less.

conduct,
is less Switch Matrix Strobe

stays off
base voltage

Switch Strobe

Matrix-Related leakages

�

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

-- 1 520-5234-00 3-Position U-Shaped OPTO PC Board PCB Assembly

3 3 121- R4, R5, R6

6 3 110- Q1, Q2, Q3
7 3 165- OP1, OP2, OP3 (Slotted) QVE11233 OPTO Sensor Interrupt

1 1 045-5107-07 J1 Connector, 7-Pin .1" Header.
2 3 121- R1, R2, R3

4 3 121- R7, R8, R9
5 3 112- D1, D2, D3 DL/LL4148 100v 500mW SMT Diode

150 1/8W 5% SMT Resistor, 1206 case

4.7K, 1/10W 5% SMT Resistor, 0805 case

�

8.2K, 1/10W 5% SMT Resistor, 0805 case

MMST3904, NPN, 40V, 0.2A S0T-23 Transistor

3-Pos i t ion OPTO PC Board (Var i-Target)
Component Layout & Parts

3-Pos i t ion OPTO Schemat icPC Board (Var i-Target) Theory of Operat ion &

Note: In this game, this OPTO Board is used as a Playfield Detection Switch for the "Vari-Target" Assembly.
See the Switch Matrix Grid (Pgs. 16-17 or 104). PCB is used for Sw. 41-43, (GRN-BLU, WHT-XXX).
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Component
( Solder Side )

J1

P
in
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(+

5
v
)

R
E

D

P
in
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(G

R
O

U
N

D
)

B
L

K

P
in

-3
K

E
Y

P
in

-4
(S

w
.
D

ri
v
e

--
)

G
R

N
-B

L
U

P
in

-5
(S

w
.
R

e
tu
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+

)
W

H
T

-B
R

N

P
in

-6
(S

w
.
R

e
tu

rn
+

)
W

H
T

-R
E

D

P
in

-7
(S

w
.
R

e
tu

rn
+

)
W

H
T

-O
R

G

Sw.
41

Sw.
42

Sw.
43

1 RED

2 BLK

5 WHT-BRN

(+5v DC)

from I/O

Board J16-P8

(Ground) from

I/O Bd. J16-P12

(Switch Return

to CPU/Sound

Board CN7-P9)

3 KEY

4 GRN-BLU

6 WHT-RED

7 WHT-ORG

(Switch Drive

from CPU/Snd.

Board CN5-P7)

(Switch Return

to CPU/Sound

Board CN7-P8)

(Switch Return

to CPU/Sound

Board CN7-P7)

J1
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UK & Specia l App. 3X Transistor Dr iver Bd. Schematic

UK & Specia l App. 3X Transistor Dr iver Bd. Component Layout (Sol. Exp. Bd.)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

— 1 520-5068-01 Solenoid Expander (x3 Transistor) PC Board Complete PCB Assembly

Auxilliary
Driver
Board

Auxilliary
Driver
Board

BLK

RED

WHT

NC

NC

KEY

NC

RED

ORG-RED

NC

ORG-BRN

ORG-BLK

PNK-WHT

BLK

ORG

KEY
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UK or Up-Posts & Dot Display X3 LED Overview & Wir ing3X Transistor Dr iver Bd. f

BLK

NC

RED

BRN-BLK

NC

RED

2

3

1

2

3

1 > From existing 3-Pin
Connector in Game
Cabinet for Meter

+5VDC

02003

Coin Meter

ORG-RED

ORG-VIO

ORG-BLU

ORG-GRY

ORG-YEL

ORG-WHT

ORG-GRN

ORG-BRN

ORG-BLK

PNK-WHT

7

8

9

12

11

10

1

3

2

5

6

4

7

9

8

4

1

2

5

3

6

10

KEY

BLK

RED

WHT
KEY

NCAuxilliary
Driver
Board

520-5068-01

4

6

7

5

2

3

1

9

8

J1

NC

KEY

NC

RED

ORG-RED
NC

ORG-BRN

ORG-BLK

PNK-WHT

+5V

26-1200

J7-
P1

I/O BD.

FROM

Low Power
BRN

20v DC

23-1100

26-1200

4

3

2

1

BLK

ORG

J2

5

7

6

AUX. 1
(Q1)

AUX. 2
(Q2)

AUX. 3
(Q3)

Conn.
to I/O

Power
Driver
Board

J2

Conn.
to I/O

Power
Driver
Board

J3

Left Post

Center Post

Right Post

RED +5V

BLK GND

KEY

To I/O Board J16-5

To I/O Board J16-11

ORG-GRN

ORG-RED

ORG-YEL

ORG-BLK

ORG-BRN

ORG-BLU

ORG-WHT

ORG-GRY

ORG-VIO

To Playfield Dot Display x3 Board

(Connector under the playfield)

10

9

7

8

6

2

4

5

3

1

11

12



UK 3X Transistor Dr iver Bd. for Up-Posts & Dot Display X3 LED Overview & Wir ing
with the Tournament Ser ia l Inter face (TSI) Board

BETA brite Power Cable®

Data Cable

Power
Supply

Plugs into Service Outlet
provided in the bottom of all

domestic SPI Pinball Games

Cabinet BottomCabinet Bottom
BETA brite Electronic Color Message Display®BETA brite Electronic Color Message Display®

1

ORG-RED

ORG-VIO

ORG-BLU

ORG-GRY

ORG-YEL

9

5
J1

7

8

6

KEY

3

4

2

J4

10
ORG-WHT

ORG-GRN

ORG-BRN

ORG-BLK

4

BRN-WHT

PINK

YEL

BLU

GRY

VIO

10

9

8

6

7

5

J2

GRN-WHT

PNK-WHT

BLU-WHT

2

3

1

11

ORG

12

BRN

GRN

2

1
BLK

RED+5VDC

GNDJ5

7

8

9

12

11

10

1

3

2

5

6

4

7

9

8

4

1

2

5

3

6

10

KEY

Tournament
Serial

Interface
Board

520-5220-00

RED +5V

BLK GND

>From existing

2-Pin Cabinet

Harness

KEY

To I/O Board J16-5

To I/O Board J16-11

1

5
ORG-GRN

7

6

ORG-RED

ORG-YEL
KEY

ORG-BLK
3

4

2

ORG-BRN

ORG-BLU

9

10

8

ORG-WHT

ORG-GRY

ORG-VIO

J6

To Playfield Dot Display x3 Board

(Connector under the playfield)

10

9

7

8

6

2

4

5

3

1

11

12

BLK

RED

WHT
KEY

NCAuxilliary
Driver
Board

520-5068-01

J7-
P1

I/O BD.

FROM

Low Power
BRN

20v DC

23-1100

26-1200

4

3

2

1
AUX. 1

(Q1)

AUX. 2
(Q2)

J3
Not

Used

Conn.
to I/O

Power
Driver
Board

J2

Conn.
to I/O

Power
Driver
Board

J3

J7
Optional

RS2 Printer Port

Left Post

Center Post
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Order the Optional ToPS™ (Tournament Pinbal l System) Kit!
Cal l Technical Support at 1-800-542-5377 for more information

26-1200

BLK

ORG

J2

5

7

6
AUX. 3

(Q3)
Right Post

BLK

NC

RED

BRN-BLK

NC

RED

2

3

1

2

3

1 > From existing 3-Pin
Connector in Game
Cabinet for Meter

+5VDC

02003

Coin Meter

4

6

7

5

2

3

1

9

8

J1

NC

KEY

NC

RED

ORG-RED
NC

ORG-BRN

ORG-BLK

PNK-WHT

+5V
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®

SPI Tournament Serial Interface Bd.
SPI Part N : 520-5220-00º

Schematic Set

Sheet 1 of 1

Prepared By: Edited By:

Model: Dated:

CES Inc. SPI Inc.
237-0268-00 08/2002

SIZE

D
REV.

A

Non-Text Document

D

C

B

A

2 13

2 13

NOTES:
ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.

ALL CAPACITOR VALUES ARE IN MICROFARADS ( , UNLESS OTHERWISE SPECIFIED.

� �

�

�

�

�

F )

0.1 MICROFARADS ( F ) BYPASS CAPACITOR ON ALL IC’S.

R42, R44 & R45
NOT STUFFED

Section 5, Chapter 4
Page 153

Tournament Ser ia l Inter face Board Schemat ic (Sheet 1 of 1)

S
ec

.
5
:

P
C
B
s

Printed Circuit
Boards (PCBs)



Printed Circuit
Boards (PCBs)

S
ec.

5
:

P
C
B
s

Section 5, Chapter 4
Page 154

1
2

1
1

1
0

(if used)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

-- 1 520-5220-00 Tournament Serial Interface (TSI) Board PCB Assembly

Component Side

Tournament Ser ia l Inter face Board Component Layout

J7 OPTIONAL SERIAL PORT
FOR PRINTER OR LAPTOP
(call Technical Support for

more information, if required).

J6 DATA
CABLE

TO

DISPLAY

BETA brite®

ELECTRONIC
COLOR MESSAGE

PNK-WHT

BRN-WHT
PNK
GRY
VIO
BLU
GRN
YEL

ORG
BRN

BLU-WHT
GRN-WHT

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2

}

Connected to
I/O Power

Driver Bd. J3

1
2

3
4

5
6

7
8

9
1

1
1

0
1

2

ORG-WHT
KEY

ORG-GRY
ORG-VIO
ORG-BLU
ORG-GRN
ORG-YEL
ORG-BLK
ORG-RED
ORG-BRN

1
2

3
4

5
6

7
8

9
1

0

}

Connected to
I/O Power

Driver Bd. J2

1
2

3
4

5
6

7
8

9

To
TSI
J2

}
To
TSI
J1

}

1
0

ORG-BRN
ORG-RED
ORG-BLK
KEY
ORG-YEL
ORG-GRN
ORG-BLU
ORG-VIO
ORG-GRY
ORG-WHT

9
8

7
6

5
4

3
2

1
1

0

}

Moved from I/O Bd. J2

To
TSI
J4

}
To Playfield

19-LED Board
(Conn. under P/F)

9
8

7
6

5
4

3
2

1

}
To
TSI
J5

2
1

+5V

G

RED
BLK

ND

From
existing
harness

THIS SIDE:
Tournament Large Cable

Wiring Harness (036-5477-98)
Serial Interface to

I/O Power Driver Board

THIS SIDE:
The 9-Pin Break-Out Conn. on

above harness, for UK Aux.
or Ticket / Coin Dispenser

Application Only

KEY

BETA brite Power Cable®

Data Cable

Power
Supply

Plugs into Service Outlet
provided in the bottom of all

domestic SPI Pinball Games

Cabinet BottomCabinet Bottom
BETA brite Electronic Color Message Display®BETA brite Electronic Color Message Display®

FROM I/O
J16-P5

FROM I/O
J16-P11

+5V

RED
BLK
GND
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...describes the EPROM and chip size, the Stern Pinball, Inc. (SPI) Part Nº, version
(if applicable), and CPU Board and CPU/Sound Board ROM locations.
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...describes diodes and transistors with Source Nº, SPI Part Nº, NTE Nº, ECG Nº,
Radio Shack Nº & RCA Part Nº (If applicable).
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...provides the Production Start Date, Manual Part Nº, EPROM Position(s), Jumpers Installed and
Jumpers Removed (games specified).



��������
)
!��
�
�(��
����� �������������������������������������������������������������������������������������)��) 

...provides Board Part Nºs for Games Laser War through Batman Forever (Flipper, Sound, Power
Supply, Dot Matrix Display, Display Controller & OPTOs) and the White Star Board System, Games
Apollo 13 through current (Flipper*, I/O Power Driver, CPU/Sound, Display Power Supply, Dot
Matrix Display, Display Controller & OPTOs; *Flipper Board with the White Star Bd. System for A13
& Golden Eye only.)
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...provides the Coils used with Part Nº and Gauge-Turns (of the coil).
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...provides all the Motor Function, Specifications and Part Nº.
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...explains how our Part Numbers are developed to help sort parts easier.
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...gives a pictoral view with the name and Part Nº of all the inserts used (with Color Code Chart).
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...gives a pictoral view with the name and Part Nº of all the Single Stand-Up Targets used
(with Color Code Chart).
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...gives a pictoral view with the name and Part Nº of all the current Coin Cards for USA, Canada,
Euro and other International Countries.
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...gives definitions or explanations of some pinball terms and acronyms.
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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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Apollo 13 (Note 1)
Game ROM (1M) 965-0208-00 A5.01 | $09FF U210 960-5009-00
Sound (512K) 965-0212-00 V1.00 | $5244 U7 960-7001-02
Display (4M) 965-0213-00 A5.00 | $B92B ROM 0 960-5015-01
Voice 1 (4M) 965-0209-00 V1.00 | $7FC7 U17 n/a (masked)
Voice 2 (4M) 965-0210-00 V1.00 | $8E55 U21 n/a (masked)
Voice 3 (4M) 965-0211-00 V1.00 | $08EE U36 n/a (masked)

Golden Eye (Note 1)
Game ROM (1M) 965-0214-42 A4.04 | $3FFF U210 960-5009-00
Sound (512K) 965-0217-42 V1.00 | $D615 U7 960-7001-02
Display (4M) 965-0218-42 A4.00 | $E6ED ROM 0 960-5015-01
Voice 1 (4M) 965-0215-42 V1.00 | $3E32 U17 n/a (masked)
Voice 2 (4M) 965-0216-42 V1.00 | $71F0 U21 n/a (masked)

Twister (Note 2)
Game ROM (1M) 965-0219-41 A4.05 | $E9FF U210 960-5009-00
Sound (512K) 965-0221-41 V1.00 | $1FFF U7 960-7001-02
Display (4M) 965-0222-41 A4.00 | $FD01 ROM 0 960-5015-01
Voice 1 (4M) 965-0220-41 V1.00 | $3650 U17 960-5015-01
Voice 2 (4M) 965-0223-41 V1.00 | $9300 U21 960-5015-01

ID4: Independence Day (Note 2)
Game ROM (1M) 965-0224-45 A2.02 | $9CFF U210 960-5009-00
Sound (512K) 965-0227-45 V1.00 | $222B U7 960-7001-02
Display (4M) 965-0228-45 A2.00 | $ABF7 ROM 0 960-5015-01
Voice 1 (4M) 965-0225-45 V1.00 | $3AE1 U17 960-5015-01
Voice 2 (4M) 965-0226-45 V1.00 | $206E U21 960-5015-01

Space Jam (Note 2)
Game ROM (1M) 965-0229-43 A3.00 | $E6FF U210 960-5009-00
Sound (512K) 965-0233-43 V1.00 | $F1E7 U7 960-7001-02
Display (4M) 965-0234-43 A3.00 | $0057 ROM 0 960-5015-01
Voice 1 (4M) 965-0230-43 V1.00 | $DBA8 U17 960-5015-01
Voice 2 (4M) 965-0231-43 V1.00 | $DDF1 U21 960-5015-01
Voice 3 (4M) 965-0232-43 V1.00 | $F32A U36 960-5015-01

The Star Wars Trilogy - Special Edition (S.E.) (Note 2)
Game ROM (1M) 965-0235-56 A4.03 | $5EFF U210 960-5009-00
Sound (512K) 965-0238-56 V1.00 | $4A7D U7 960-7001-02
Display (4M) 965-0239-56 A4.00 | $8817 ROM 0 960-5015-01
Voice 1 (4M) 965-0236-56 V1.00 | $E66B U17 960-5015-01
Voice 2 (4M) 965-0237-56 V1.00 | $8F54 U21 960-5015-01

The Lost World: Jurassic Park (Note 2)
Game ROM (1M) 965-0240-53 A2.02 | $C8FF U210 960-5009-00
Sound (512K) 965-0243-53 V1.00 | $A35B U7 960-7001-02
Display (4M) 965-0244-53 A2.01 | $7F46 ROM 0 960-5015-01
Voice 1 (4M) 965-0241-53 V1.00 | $1D27 U17 960-5015-01
Voice 2 (4M) 965-0242-53 V1.00 | $8DA4 U21 960-5015-01

The X-Files (Note 2)
Game ROM (1M) 965-0245-46 A3.03 | $A2FF U210 960-5009-00
Sound (512K) 965-0248-46 V1.00 | $6648 U7 960-7001-02
Display (4M) 965-0249-46 A3.00 | $66D0 ROM 0 960-5015-01
Voice 1 (4M) 965-0246-46 V1.00 | $349D U17 960-5015-01
Voice 2 (4M) 965-0247-46 V1.00 | $629C U21 960-5015-01

Starship Troopers (Note 3)
Game ROM (1M) 965-0250-59 A2.00 | $85FF U210 960-5009-00
Sound (512K) 965-0253-59 V1.00 | $64B2 U7 960-7001-02
Display (4M) 965-0254-59 A2.00 | $E77B ROM 0 960-5015-01
Voice 1 (4M) 965-0251-59 V1.00 | $152A U17 960-5015-01
Voice 2 (4M) 965-0252-59 V1.00 | $0291 U21 960-5015-01
Voice 3 (4M) 965-0255-59 V1.00 | $95A7 U36 960-5015-01

Viper Night Drivin’ (Note 4)
Game ROM (1M) 965-0266-35 A2.01 | $C5FF U210 960-5009-00
Sound (512K) 965-0271-35 V1.00 | $4DF8 U7 960-7001-02
Display (4M) 965-0272-35 A2.01 | $C17D ROM 0 960-5015-01
Voice 1 (4M) 965-0267-35 V1.00 | $8018 U17 960-5015-01
Voice 2 (4M) 965-0268-35 V1.00 | $2157 U21 960-5015-01
Voice 3 (4M) 965-0269-35 V1.00 | $B5A6 U36 960-5015-01
Voice 4 (4M) 965-0270-35 V1.00 | $D01E U37 960-5015-01

Lost In Space (Note 4)
Game ROM (1M) 965-0282-60 A1.01 | $B2FF U210 960-5009-00
Sound (512K) 965-0287-60 V1.00 | $A6AF U7 960-7001-02
Display (4M) 965-0288-60 A1.02 | $32AB ROM 0 960-5015-01
Voice 1 (4M) 965-0283-60 V1.00 | $4391 U17 960-5015-01
Voice 2 (4M) 965-0284-60 V1.00 | $8215 U21 960-5015-01
Voice 3 (4M) 965-0285-60 V1.00 | $5832 U36 960-5015-01
Voice 4 (4M) 965-0286-60 V1.00 | $8971 U37 960-5015-01

Godzilla (Note 4)
Game ROM (1M) 965-0289-40 A2.05| $B1FF U210 960-5009-00
Sound (512K) 965-0294-40 V1.00 | $0CC8 U7 960-7001-02
Display (4M) 965-0295-40 A2.00 | $C929 ROM 0 960-5015-01
Voice 1 (4M) 965-0290-40 V1.00 | $0D75 U17 960-5015-01
Voice 2 (4M) 965-0291-40 V1.00 | $CCCF U21 960-5015-01
Voice 3 (4M) 965-0292-40 V1.00 | $227F U36 960-5015-01
Voice 4 (4M) 965-0293-40 V1.00 | $DB69 U37 960-5015-01

South Park (Notes 4, 5)
Game ROM (1M) 965-0301-71 A1.03 | $58FF U210 960-5009-00
Sound (512K) 965-0306-71 V1.00 | $1286 U7 960-7001-02
Display (4M) 965-0307-71 A1.01 | $166F ROM 0 960-5015-01
Voice 1 (8M) 965-0302-71 V1.00 | $7BF8 U17 960-5016-00
Voice 2 (8M) 965-0303-71 V1.00 | $9CCC U21 960-5016-00
Voice 3 (8M) 965-0304-71 V1.00 | $ADD9 U36 960-5016-00
Voice 4 (8M) 965-0305-71 V1.00 | $6659 U37 960-5016-00

Harley-Davidson® (Notes 4, 5, 6) Original (1999-2001)
Game ROM (1M) 965-0319-67 A1.03 | $3EFF U210 960-5009-00
Sound (512K) 965-0320-67 V1.00 | $F4FF U7 960-7001-02
Display (4M) 965-0321-67 A1.04 | $FC7C ROM 0 960-5015-01
Voice 1 (8M) 965-0322-67 V1.00 | $CD26 U17 960-5016-00
Voice 2 (8M) 965-0323-67 V1.00 | $9396 U21 960-5016-00
Voice 3 (8M) 965-0324-67 V1.00 | $FB72 U36 960-5016-00
Voice 4 (4M) 965-0325-67 V1.00 | $6100 U37 960-5015-01
� Harley-Davidson® (Notes 4, 5, 6, 8) 2nd Edition (2002-2003)
Game ROM (1M) 965-0319-67A A1.06 | $23FF U210 960-5009-00
Display (4M) 965-0321-67A A1.05 | $B594 ROM 0 960-5015-01
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Striker Xtreme (Notes 4, 5)
Game ROM (1M) 965-0326-68 A1.02 | $E4FF U210 960-5009-00
Sound (512K) 965-0327-68 V1.00 | $3BCA U7 960-7001-02
Display (4M) 965-0328-68 A1.03 | $1957 ROM 0 960-5015-01
Voice 1 (8M) 965-0329-68 V1.00 | $482A U17 960-5016-00
Voice 2 (8M) 965-0330-68 V1.00 | $7312 U21 960-5016-00
Voice 3 (8M) 965-0331-68 V1.00 | $DE2F U36 960-5016-00
Voice 4 (8M) 965-0332-68 V1.00 | $C508 U37 960-5016-00

NFL (Notes 4, 5)  Not on CD-R or Website: Code through Distributor Only.
Game ROM (1M) 965-0339-73 A1.00 | $D2FF U210 960-5009-00
Sound (512K) 965-0340-73 V1.00 | $ U7 960-7001-02
Display (4M) 965-0341-73 A1.01 | $845A ROM 0 960-5015-01
Voice 1 (8M) 965-0342-73 V1.00 | $ U17 960-5016-00
Voice 2 (8M) 965-0343-73 V1.00 | $ U21 960-5016-00
Voice 3 (8M) 965-0344-73 V1.00 | $ U36 960-5016-00
Voice 4 (8M) 965-0345-73 V1.00 | $ U37 960-5016-00

Sharkey’s Shootout (Notes 4, 5)
Game ROM (1M) 965-0333-72 A2.11 | $49FF U210 960-5009-00
Sound (512K) 965-0334-72 V1.01 | $9796 U7 960-7001-02
Display (4M) 965-0335-72 A2.01 | $6C33 ROM 0 960-5015-01
Voice 1 (8M) 965-0336-72 V1.00 | $58EA U17 960-5016-00
Voice 2 (8M) 965-0337-72 V1.00 | $272B U21 960-5016-00
Voice 3 (8M) 965-0338-72 V1.00 | $41AE U36 960-5016-00

High Roller Casino (Notes 4, 5)
Game ROM (1M) 965-0346-65 A3.00 | $90FF U210 960-5009-00
Sound (512K) 965-0347-65 V1.00 | $581C U7 960-7001-02
Display (4M) 965-0348-65 A3.00 | $74B3 ROM 0 960-5015-01
Voice 1 (8M) 965-0349-65 V1.00 | $E12D U17 960-5016-00
Voice 2 (8M) 965-0350-65 V1.00 | $38F4 U21 960-5016-00
Voice 3 (8M) 965-0351-65 V1.00 | $1B54 U36 960-5016-00
Voice 4 (8M) 965-0352-65 V1.00 | $D720 U37 960-5016-00

Austin Powers  (Notes 4, 5)
Game ROM (1M) 965-0353-74 A3.02 | $5DFF U210 960-5009-00
Sound (512K) 965-0354-74 V1.00 | $DA7B U7 960-7001-02
Display (4M) 965-0035-74 A3.00 | $6A34 ROM 0 960-5015-01
Voice 1 (8M) 965-0356-74 V1.00 | $D2B9 U17 960-5016-00
Voice 2 (8M) 965-0357-74 V1.00 | $9E75 U21 960-5016-00
Voice 3 (8M) 965-0358-74 V1.00 | $51F3 U36 960-5016-00
Voice 4 (8M) 965-0359-74 V1.00 | $0AE5 U37 960-5016-00

Monopoly® (Notes 4, 5)
Game ROM (1M) 965-0360-75 A3.03 | $5EFF U210 960-5009-00
Sound (512K) 965-0361-75 V1.00 | $8C18 U7 960-7001-02
Display (4M) 965-0362-75 A3.01 | $A381 ROM 0 960-5015-01
Voice 1 (8M) 965-0363-75 V1.00 | $35E6 U17 960-5016-00
Voice 2 (8M) 965-0364-75 V1.00 | $B35A U21 960-5016-00
Voice 3 (8M) 965-0365-75 V1.00 | $8A9F U36 960-5016-00
Voice 4 VNot Used U37

Playboy (Notes 4, 5, 7)
Game ROM (1M) 965-0367-76 A5.00 | $7DFF U210 960-5009-00
Sound (512K) 965-0368-76 V1.02 | $E7C2 U7 960-7001-02
Display (4M) 965-0369-76 A5.00 | $A5FF ROM 0 960-5015-01
Voice 1 (8M) 965-0370-76 V1.00 | $9ABE U17 960-5016-00
Voice 2 (8M) 965-0371-76 V1.00 | $9F34 U21 960-5016-00
Voice 3 (8M) 965-0372-76 V1.00 | $374B U36 960-5016-00
Voice 4 (8M) 965-0373-76 V1.00 | $237A U37 960-5016-00

RollerCoaster Tycoon  (Notes 4, 5, 7)
Sound (512K) 965-0374-78 V1.00 | $F663 U7 960-7001-02
Game ROM (1M) 965-0375-78 A7.01| $40FF U210 960-5009-00
Voice 1 (8M) 965-0377-78 V1.00 | $3C4A U17 960-5016-00
Voice 2 (8M) 965-0378-78 V1.00 | $057A U21 960-5016-00
Voice 3 (8M) 965-0379-78 V1.00 | $04D7 U36 960-5016-00
Display (4M) 965-0376-78 A7.00 | $8E23 U5  Disp. Cntrlr. 960-5015-01

The Simpsons Pinball Party (Notes 4, 5, 7)
Sound (512K) 965-0381-77 V1.01 | $A7EE U7 960-7001-02
Game ROM (1M) 965-0382-77 A4.00 | $4FFF U210 960-5009-00
Voice 1 (8M) 965-0383-77 V1.00 | $9719 U17 960-5016-00
Voice 2 (8M) 965-0384-77 V1.00 | $16ED U21 960-5016-00
Voice 3 (8M) 965-0385-77 V1.00 | $ADCE U36 960-5016-00
Voice 4 (8M) 965-0386-77 V1.00 | $E7E5 U37 960-5016-00
Display (4M) 965-0387-77 A4.00 | $8A03 U5  Disp. Cntrlr. 960-5015-01

Terminator® 3: Rise of the Machines  (Notes 4, 5, 7)
Sound (512K) 965-0388-79 V1.00 | $D2FD U7 960-7001-02
Game ROM (1M) 965-0389-79 A4.00 | $F8FF U210 960-5009-00
Voice 1 (8M) 965-0390-79 V1.00 | $1838 U17 960-5016-00
Voice 2 (8M) 965-0391-79 V1.00 | $F0D5 U21 960-5016-00
Voice 3 (8M) 965-0392-79 V1.00 | $89DA U36 960-5016-00
Voice 4 (8M) 965-0393-79 V1.00 | $1200 U37 960-5016-00
Display (4M) 965-0394-79 A4.00 | $6E49 U5  Disp. Cntrlr. 960-5015-01

The Lord of the Rings  (Notes 5, 7, 8)
Sound (512K) 965-0401-80 V1.01 | $36BC U7 960-7001-02
Game ROM (1M) 965-0402-80 A8.00 | $94FF U210 960-5009-00
Voice 1 (8M) 965-0403-80 V1.00 | $1792 U17 960-5016-00
Voice 2 (8M) 965-0404-80 V1.00 | $67F1 U21 960-5016-00
Voice 3 (8M) 965-0405-80 V1.00 | $89B6 U36 960-5016-00
Voice 4 (8M) 965-0406-80 V1.00 | $EA49 U37 960-5016-00
Display (4M) 965-0407-80 A8.00 | $3C88 U5  Disp. Cntrlr. 960-5015-01

Ripley’s Believe It or Not!® (see website)
VIEW ROM LABEL for current version & checksums

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)
4  ROMs on CPU/Sound Bd.: 520-5136-16† (Mono) (†FCC 02-98) & 
    Display Controller Board:  520-5055-03‡ (‡FCC 02-98)
5  This game uses 8MB VOICE ROMS at U17, U21, U36 & U37 (if 3 ROMs use U37 will 
    be unused) requiring a Jumper at Loc. W6.  Refer to CPU/Snd. Bd. Schematic (2 of 3).
6  Harley-Davidson® 2nd Edition: For Game ROM, Sound & Display info (version,
    check sums, part numbers) call Tech Support or check our website (see back cover)
    for current versions or other info.  Raw Part numbers are identical to the H-D® original.
7  ToPS  (Tournament Pinball System) READY!
8  ROMs on CPU/Sound Board II (with ATMEL Processor): 520-5300-00 &
    Display Controller Board:  520-5055-03‡ (‡FCC 02-98)
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Game Revisions can be updated after the Production Run.  This Table is accurate as of the
printing of this manual.  If any changes occurred, the next game manual will include the updated
      information.  The version stated is USA.  If there is a question of as to the latest Code Revi-
           sion & Check Sum call our Technical Support Department, 1-800-542-5377 or
                         1-708-345-7700 (Select Option 1).  Visit our website www.SternPinball.com

           where code can be downloaded
           (an EPROM Burner is required).�
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Diode 1N4001 112-5001-00 NTE552 ECG552 - — - — - SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
Diode 1N5401 112-0056-00 NTE5801 ECG5801 276-1143 SK9004
Diode 1N5404 112-5004-00 NTE5804 ECG5804 276-1144 SK9007
Diode T6A10L 112-5006-01 NTE5812 ECG5812 - — - — - - — - — -
Diode FR302 112-5009-00 NTE588 ECG588 - — - — - SK5014
Diode, Signal 1N914 112-5014-00 - — - — - - — - — - - — - — - - — - — -

LED
MT5000UR or
TLRH180P

165-5052-00
(old SPI Part N�:
165-5100-00)

- — - — - - — - — - 276-066B - — - — -
(T1-3/4 GaAIAs)

(���� !��!�


&

Diode 1N4742A 12v 112-0061-00 NTE142A ECG142A 276-563 SK12V
Diode 1N4760B 68v 112-0062-00B NTE5092A ECG5092A - — - — - SK68V
Diode 1N4764A 100v 112-0049-00A NTE5096A ECG5096A - — - — - SK100V
Diode 1N5228 3.9v 112-0053-00 NTE5007A ECG5007A - — - — - SK3A9
Diode 1N5234B 6.2v 112-0047-00B NTE5013A ECG5013A 276-561 SK6A2
Diode 1N5379 110v 112-0072-00 NTE5157 ECG5157 - — - — - SK110X
Diode 1N6267A 6.8v 112-5011-00 NTE4902 ECG4902 - — - — - - — - — -
Diode 1N4752A 33v 112-5010-00A NTE147A ECG147A - — - — - SK33V
Diode 1N4736 6.8v 1w 112-5007-00 NTE5071A ECG5071A - — - — - - — - — -
����
�
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FET Trans. STP20N10L 110-0106-00 NTE2987 ECG2987 - — - — - - — - — -
FET Trans. STP19N06L 110-0088-00 NTE2985 ECG2985 - — - — - - — - — -
FET Trans. VN02N 110-0089-00 - — - — - - — - — - - — - — - - — - — -
NPN Trans. 2N4401 110-0073-00 NTE85 ECG85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTE48 ECG48 - — - — - SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 - — - — - SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 - — - — - SK3232
NPN Trans. 2N3904 110-0069-00 NTE123AP ECG123AP 276-2009 - — - — -
NPN Trans. TIP122 110-0067-00 NTE261 ECG261 276-2068 SK3896
NPN Trans. MJE15030 110-0101-00 NTE375 ECG375 - — - — - SK9118
PNP Trans. 2N5401 110-0078-00 NTE288 ECG288 - — - — - SK3434
PNP Trans. MJE15031 110-0103-00 NTE292 ECG292 - — - — - SK3441
PNP Trans. MJE350 110-0072-00 NTE374 ECG374 - — - — - SK9042
PNP Trans. MPSA92 110-0100-00 NTE288 ECG278 - — - — - SK3434
PNP Trans. TIP42 110-0068-00 NTE332 ECG332 - — - — - SK9236
PNP Trans. TIP32C 110-0081-00 NTE292 ECG292 - — - — - SK3441
PNP Trans. TIP36C 110-0077-00 NTE393 ECG393 - — - — - SK3961
SCR Trans. 2N5060 110-0074-00 NTE5400 ECG5400 276-1067 SK3950
SCR Trans. SCR2800B 110-0083-00 NTE5461-8 ECG5461-8 - — - — - - — - — -
���!�� ���������
 %��' �����+,&-

( BR (Present) DB3501 or
CM3501 112-5000-00 For White Star I/O Bds., BR = 35 Amp @ 100v P.I.V.

����*
 �����+,&-

)
Relay FRL-264

D024/02CK 190-5002-00 For PPB, Power Supply, & White Star I/O Boards,
Relay = 24v DC 10 Amp DPDT

Relay FRL-264
D006/04CV 190-5001-00 For CPU Boards,

Relay = 6v DC 5 Amp 4 Pole DT
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01 Laser War MAY 87
780-5001-00

1*
2*

5C
5B, 5C

J4 J6a J7a
J4 J5a J6a

J5 J6 J7b
J5 J5b J6b

02 Secret Service MAR 88
780-5002-00 2* 5B, 5C J4 J5

03 Torpedo Alley AUG 88
780-5003-00 2* 5B, 5C J4 J5

04 Time Machine DEC 88
780-5004-00 2* 5B, 5C J4 J5

05 Playboy 35th
Anniversary 

MAY 89
780-5005-00 2* 5B, 5C J4 J5

06 ABC Monday Night
Football

SEP 89
780-5007-00 2* 5B, 5C J4 J5

07 Robocop NOV 89
780-5006-00 2* 5B, 5C J4 J5

08 Phantom of the Opera JAN 90
780-5008-00 2* 5B, 5C J4 J5

09 Back to the Future JUN 90
780-5009-00 3* 5B, 5C J4 J5

10 The Simpsons SEP 90
780-5012-00 3* 5B, 5C J4 J5

11 Checkpoint FEB 91
780-5010-00 3* 5B, 5C J4 J5

12 Teenage Mutant Ninja
Turtles

MAY 91
780-5017-00 3* 5B, 5C J4 J5

13 Batman JUL 91
780-5011-00 3* 5B, 5C J4 J5

14 Star Trek 25th
Anniversary

OCT 91
780-5014-00 3* 5C J5 J4

15 Hook JAN 92
780-5019-00 3* 5C J5 J4

16 Lethal Weapon 3 JUN 92
780-5026-00 3* 5C J5 J4

17 Star Wars OCT 92
780-5024-00 3* 5C J5 J4

18 Rocky & Bullwinkle &
Friends

FEB 93
780-5022-00 3* 5C J5 J4

19 Jurassic Park APR 93
780-5020-00 3* 5C J5 J4

20 Last Action
Hero

AUG 93
780-5027-00 3* 5C J5 J4

21 Tales from the Crypt NOV 93
780-5018-00 3* 5C J5 J4

22 The Who’s Tommy FEB 94
780-5028-00 3* 5C J5 J4

23 WWF Royal Rumble MAY 94
780-5023-00 3* 5C J5 J4

24 Guns-N’-Roses JUL 94
780-5029-00 3* 5C J5 J4

25 Maverick SEP 94
780-5031-00 3* 5C J5 J4

26 Mary Shelley’s
Frankenstein

DEC 94
780-5036-00 3* 5C J5 J4

27 Baywatch MAR 95
780-5033-00 3* 5C J5 J4

28 Batman Forever JUL 95
780-5038-00 3* 5C J5 J4

† Additional Info. for Installed / Removed Jumpers (above 1-28 only):
Game 1, Ver. 1, Board Combinations with ROM at Location 5C
 Installed J1b, J3, J4, J6a, J7a & J8 
 Removed J1a, J2, J5, J6 & J7b

* Version 1 above has a 2K RAM which is a 24-pin IC in Position 5D;
Versions 2/3 below have a 8K RAM which is a 28-PIN IC in Position 5D.
Game 1, Ver. 2, Board Combinations w/ ROM at Locations 5B, 5C
 Installed J1b, J3, J4, J5a, J6a, J7b & J8  
 Removed J1a, J2, J5, J5b, J6b, & J7a

Games 2-12, Ver. 2 or 3, Bd. Combinations w/ ROM at Locations 5B, 5C
 Installed  J1b, J3, J4, J5b, J6b, J7b & J8  
 Removed J1a, J2, J5, J5a, J6a & J7a

Games 14-28, Ver. 3, Board Combinations with ROM at Locations 5C
Installed J1b, J3, J5, J5b, J6b, J7b & J8  
Removed J1a, J2, J4, J5a, J6a & J7a
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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:  Independence 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 -
Special Edition

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-Davidson®
2nd Edition

SEP 02
780-5067-10 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 Terminator® 3:
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.  Game 52 -
current has a new CPU/Sound Board (see Pages 131-141).

See Appendix A for more detailed information on Pinball Game Firmware (EPROM
Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
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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.

GAMES HEREON USE THE WHITE STAR BOARD SYSTEM  (with the addition of the I/O Power Driver Board):
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Apollo 13

520-5080-00
2-Flipper 520-5137-00 520-5136-00 520-5138-00 520-5052-00

128 X 32 520-5055-01 520-5124-00
Single OPTO

520-5125-00
Single OPTO

5-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Light Boards 520-5130-01, -04 & -05 Magnet Interface, 7-
Segment Display & Light Bd. 520-5130-06 Magnet Driver Board

520-5130-02 Switch Membrane Board 520-5130-03

Relay Board
520-5010-00

Golden Eye

520-5080-00
2-Flipper 520-5137-00 520-5136-00 520-5138-00 520-5052-00

128 X 32 520-5055-01 520-5124-00
Single OPTO

520-5125-00
Single OPTO

5-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Light Boards
520-5128-05 through -08

Mag. Processor X2 Driver Bd.
520-5143-00

Relay Board
520-5010-00

GAMES HEREON USE THE WHITE STAR BOARD SYSTEM  (with the deletion of the Flipper Board):
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Twister
520-5137-01 520-5136-10 520-5138-00 520-5052-00

128 X 32 520-5055-01 520-5124-00
Single OPTO

520-5125-00
Single OPTO

5-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Light Boards
520-5145-01 through -07

Mag. Drv. Bd.
 520-5143-00

Relay Board
520-5010-00

Independence
Day (ID4)

520-5137-01 520-5136-10 520-5138-00 520-5052-00
128 X 32 520-5055-01 520-5124-00

Single OPTO
520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Light Boards
520-5149-01 through -10

Servo Mtr. Bd.
 520-5152-00

520-5082-00
Long Hop OPTO

520-5083-00
Long Hop OPTO

Alien Head
Enter

Space Jam
520-5137-01 520-5136-10 520-5138-00 520-5052-00

128 X 32 520-5055-01 520-5124-00
Single OPTO

520-5125-00
Single OPTO

5-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

2X 7-Segment Display Board
520-5153-00

The Star
Wars Trilolgy
- Special Ed.

520-5137-01 520-5136-10 520-5138-00 520-5052-00
128 X 32 520-5055-01 520-5124-00

Single OPTO
520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Relay Board
520-5010-00

Table continued on the next page.
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The Lost
World: J.P.

520-5137-01 520-5136-10 520-5138-00 520-5052-00
128 X 32 520-5055-01 520-5124-00

Single OPTO
520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

520-5162-00
2-Pos. Motor

Sensor on
Snagger Motor

Miscellaneous
PC Boards:

DC Relay Bd.
520-5066-00

Shaker Mtr. Bd.
520-5065-00

The X-Files
520-5137-01 520-5136-10 520-5138-00 520-5052-00

128 X 32 520-5055-01 520-5124-00
Single OPTO

520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

520-5155-00
3-Pos. Motor
Sensor on

File Cab. Motor
Miscellaneous
PC Boards:

520-5082-00
Long Hop OPTO

520-5083-00
Long Hop OPTO

File Cabinet
Enter

Starship
Troopers

520-5137-01 520-5136-15 520-5138-00 520-5052-00
128 X 32 520-5055-02 520-5124-00

Single OPTO
520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

4X 7-Segment Display Board
520-5166-00

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

L/R Orbit 
Lane Enter

Viper Night
Drivin’

520-5137-01 520-5136-16 520-5138-00 520-5052-00
128 X 32 520-5055-03 520-5124-00

Single OPTO
520-5125-00
Single OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Relay Board
520-5010-00

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

Jump Ramp

Lost In
Space

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

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Relay Board
520-5010-00

Godzilla
520-5137-01 520-5136-16 520-5138-00 520-5052-00

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

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Shaker Mtr. Bd.
520-5065-00

South Park
520-5137-01 520-5136-16 520-5138-00 520-5052-00

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

515-0174-00
Dual OPTO

5-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

Kenny Under
Trough Enter

Harley-
Davidson®
and Harley-
Davidson®
2nd Edition

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

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

Relay Board
520-5010-00

Shaker Mtr. Bd.
520-5065-00

Diode Board
520-5146-00

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

Motorcycle
Enter

Striker
Xtreme
(NFL)

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

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

520-5155-00
3-Pos. Motor

Sensor on
Goalie Motor

Miscellaneous
PC Boards:

DC Relay Bd.
520-5066-00

Relay Board
520-5010-00

Diode Board
520-5146-00

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

Goalie Under-
Trough Enter

Sharkey’s
Shootout

520-5137-64 520-5136-64 520-5138-00 520-5052-00
128 X 32 520-5055-03 515-0173-00

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

520-5194-00
4-Pos. Motor

Sensor on
?-Ball Motor

Miscellaneous
PC Boards:

Relay Board
520-5010-00

Sol. Exp. Bd.
520-5192-00

High Roller
Casino

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

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

520-5194-00
4-Pos. Motor

Sensor on
Roulette
Wheel
Motor

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

Ball Lock
under Roulette

Miscellaneous
PC Boards:

Dot Display (5X7) in Slot Mach.
520-5197-00

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00

520-5196-00
3-Pos. OPTO

520-5195-00
3-Pos. OPTO

Up/Dn Ramp
in Slot Mach.

Austin
Powers

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

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker 520-5212-00

Pulse-Stretcher
OPTO on Spini-MeMiscellaneous

PC Boards:
Relay Bd. (X3)
520-5010-00

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00

520-5082-00
Long Hop OPTO

520-5083-01
Long Hop OPTO

Time Machine
Ramp

Monopoly®
520-5137-01 520-5136-16 520-5138-00 520-5052-00

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

515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

DC Relay Bd. 
520-5066-00

Mini-Dot Display (3 by 5X7)
520-5197-00 (Electric C° Sign)

for UK ONLY> Sol-
enoid Expander Bd.

520-5192-00

520-5218-00
4-Pos. OPTO

520-5210-00
4-Pos. OPTO

Bank
Door

Playboy
520-5137-01 520-5136-16 520-5138-00 520-5052-00

128 X 32 520-5055-03 515-0173-00
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 32 520-5055-03 515-0173-00

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 32 520-5055-03 515-0173-00

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> Sol-
enoid Expander Bd.

520-5068-01

Terminator®
3:
Rise of the
Machines

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

Dual OPTO
515-0174-00
Dual OPTO

4-Ball Trough
over Up-Kicker

Miscellaneous
PC Boards:

for UK ONLY> Sol-
enoid Expander 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 32 520-5055-03 515-0173-00
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> Sol-
enoid Expander 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 32 520-5055-03 515-0173-00

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> Sol-
enoid Expander Bd.

520-5068-01

520-5234-00
3-Pos. OPTO

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

X3 Aux. Drvr
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20-400 1.0 � 090-5021-00 24-900 5.0 � 090-5002-00 21-900 † � RED-RED* 090-5020-10†

22-500 1.7 � 090-5017-00 24-940 † 5.5 � 090-5036-00† 22-750/30-2600 ‡ 2.6 / 92.0 � N/A 090-5011-00

22-600 2.2 � 090-5023-00 25-1240 9.3 � 090-5034-00 22-900 † 3.4 � YEL-YEL 090-5020-20†

23-700 3.1 � 090-5022-00 26-1200 † 10.3 � 090-5044-00† 22-1080 † 4.3 � YEL-GRN 090-5032-00†

23-750 3.4 � 090-5019-00 27-1300 14.2 � 090-5003-00 23-620/30-2600 ‡ 2.4 / 75.0 � N/A 090-5006-00

23-800 † 3.6 � 090-5001-00† 27-1400 14.7 � 090-5015-00 23-700/30-2600 ‡ 3.0 / 83.5 � N/A 090-5013-00

23-840 4.0 � 090-5005-00 27-1500 † 16.3 � 090-5004-00† 23-800/30-2600 ‡ 2.8 / 90.5 � N/A 090-5012-00

23-1200 7.1 � 090-5008-00 28-1050 11.5 � 090-5046-00 23-900 3.8 � GRN-GRN 090-5020-30

231 2-765 3.6 � 090-5037-03 29-2000 33.6 � 090-5016-00 23-1100 5.1 W ORG-ORG 090-5030-00
† Coil Part Numbers ending with a " T " signifies the Diode is on the top of the lug;

Coil Part Numbers ending with a " B " signifies the Diode is on the bottom of the lug.
‡ Coils noted with two "Gauge-Turns" are dual-wound.

Order Note:  All Coil Part Nºs listed Do Not Include Coil Sleeves (For the correct Coil
Sleeve, refer to the Assembly Drawing the coil exists on and order separately).

Note: Ohm values may vary +/- .03� depending on meter calibration.

23-1500* 4.4 � BLU-BLU* 090-5062-00†

24-1570* 9.5 � BLU-BLU* 090-5025-00

25-1400 � RED-RED* 090-5067-00†

25-1600 � WHT-WHT 090-5068-00†

25-1800 13.8 � BLU-GRN 090-5041-00

* Flipper Coils: 23-1500 / 24-1570 have Color Wrap of "Blue-Blue", note the PNs.   21-900 / 25-1400 have a Color Wrap of "Red-Red", note the PNs.
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22-650 4.3 � 090-5042-01 29-1000 15.2 � 090-5059-00 33-1590 59.0 � 515-6916-00 ��� ���� ��

24-780 8.0 � 090-5061-00 31-1500 52.0 � 090-5054-00 32-1250 35.0 � 515-6916-01 23-800 ��� �

20�-480 2.9 � 090-5064-02 32-1800 50.2 � 090-5031-00 Note: 33-1590 WHT & 32-1250 YEL 090-5053-00
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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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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

Apollo 13

Rocket
Up/Down Movement

Bowman Motor 24v A.C.
60Hz 3W 6 RPM CCW 515-6383-00

Moon Unit
Rotational Orbit

Multi Products Motor 24v A.C.
50/60Hz 3W 6 RPM CCW 515-6487-00

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

Golden Eye Satellite
Left/Right Movement

Bowman Motor 24v A.C.
60Hz 3W 6 RPM CW 515-6528-00

Table continued on the next page.

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



��������	

��
��	���������
���	�����

The following table only list games that used motors. Part Numbers starting with "515-" will include the Wiring Harness & Connector.
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Twister
Spinning Disc
with Magnet

Multi Products Motor 24v A.C. (041-5026-00)
50/60Hz 3W 325 RPM CCW 515-6347-00

Backbox Fan 
(Tornado Wind)

Multi Products Motor 24v A.C. (041-5052-00)
50/60Hz 3W 3600 RPM CW 515-6531-00

ID4: Independence Day Alien Head
Open/Close Movement

Servo Motor
(94322) 041-5045-00

The Star Wars Trilogy - S.E. X-Wing
Left/Right Movement

Bowman Motor 24v A.C. (041-5058-00)
60Hz 3W 10 RPM CCW 515-6383-01

The Lost World: J.P.
Snagger & Center Link

Lift Up/Down Movement
Multi Products Motor 20v D.C. (041-5059-03)

9 RPM Non-Directional 515-6715-03

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

The X-Files X-File Cabinet
Lift Up/Down Movement

Multi Products Motor 20v D.C.
9 RPM CCW 041-5057-00

Starship Troopers Warrior Bug
Forward/Reverse Movement

Haydon Switch & Instrument, Inc. Stepper Motor
12v D.C. 4.6W (041-5062-00), Series 36000:

1.4"ø (Non-Captive Shaft not incl.) HSI #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

515-6794-00
Requires 7" Shaft:

530-5503-00

Lost In Space Spinning Disc
with Magnet

Multi Products Motor 24v A.C. (041-5046-00)
50/60Hz 3W 325 RPM CCW 515-6347-00

Godzilla Shaker Johnson Motor (Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW ‡ 041-5029-01

Harley-Davidson®
Shaker Johnson Motor (Vibrator) 10.5v D.C.

10 AMP 2950 RPM CW ‡ 041-5029-01
Motorcycle

Lift Up/Down Movement
Autotrol 24v A.C. (041-5072-02)

20 RPM CCW 515-7025-00

Striker Xtreme (NFL) Goalie (Linebacker)
Left to Right Movement

Multi #3590 12v D.C. (041-5075-00)
60 RPM 515-7071-00

Sharkey’s Shootout Mystery Ball
Rotating Movement

Hankscraft Motor Model-E 24v A.C. (041-5076-00)
50/60Hz 3W 20 RPM CW 515-7095-00

High Roller Casino

Roulette Wheel
Rotating Movement

Multi Products Motor 20V D.C. (041-5078-00)
17 RPM CCW 515-7153-00

Up/Dn. Ramp in Slot Mach.
Lift Up/Down Movement

Haydon Switch & Instrument, Inc. Stepper Motor
12v D.C. 4.6W (041-5062-00), Series 36000:

1.4"ø (Non-Captive Shaft not incl.) HSI #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

515-6794-00
Requires Shaft 4�":

 530-5503-01

Austin Powers

Time Machine
Rotating Movement

Multi Products Motor 24v A.C. (041-5079-00)
50/60Hz 20RPM CCW 515-7141-00

Laser Beam
Left to Right Directional

Autotrol Motor 24V A.C. (041-5081-00)
50/60Hz 4W 10RPM Bi-Directional 515-7171-00

Dr. Evil Target
Lift Up/Down Movement

Hankscraft Motor Model-E 24v A.C. (041-5030-00)
50/60Hz 6RPM CCW 515-5900-00

Monopoly® Mini-Flipper (Waterworks)
Rotating Movement

Multi Prod. Motor & Gear Box #7000 EX00159A
20v D.C. 50/60Hz 85RPM CC/CCW 041-5083-00

Playboy

Triangular Billboard
Rotating Movement

Autotrol Motor (BD511 150-1387) 24v A.C.
50/60Hz 12RPM Bi-Directional 041-5086-02

Centerfold Mechanism
Open/Close Movement

Multi Products (3680) Motor 12v DC
10/12 RPM CC/CCW 041-5075-04

Tease Drop Screen
Lift Up/Down Movement

Haydon Switch & Instrument, Inc. Stepper Motor
12v D.C. 4.6W (041-5062-00), Series 36000:

1.4"ø (Non-Captive Shaft not incl.) HSI #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

515-6794-00
Requires 7" Shaft:

530-5503-00
Terminator® 3:
Rise of the Machines

Backbox Ball Shooter
Up/Down Movement

Multi Products Motor 24V A.C. (041-5079-01)
21 RPM CW 515-7317-00

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

Multi Prod. Motor 20V D.C. Series 600B (or equiv.)
50/60Hz 10 RPM Bi-Directional 041-5088-01

No motors were used on the following games:  Laser War, Secret Service, Torpedo Alley, Time Machine,
Playboy 35th Anniversary, Robocop, Back to the Future, The Simpsons, Hook, Guns N’ Roses, Baywatch,
Space Jam, Viper Night Drivin’, South Park, RollerCoaster Tycoon , The Simpsons Pinball Party and
Ripley’s Believe It or Not!®

‡ Please Note: "-01" Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy.
515-5893-00). THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01.

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



��������	

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

I. Electrical Source, Energy & Signal Converters
010- Transformers
031- Speakers
090- Solenoids (Coils)

II. Conductors, Connectors & Insulators
034- Line Cords
036- Cable and Harness Assemblies
041- Motors
045- Connectors (All Types)
077- Lamp Sockets

III. Circuits & Circuit Elements
100- ICs
110- Transistors
112- Diodes
121- Resistors
123- Resistors (Variable & Adjustable)
124- Regulators & Bridge Rectifiers
125- CAPS
140- Crystals
165- Light Bulbs
180- Switches
190- Relays

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

V. Mechanical Components
249- Rivets
251- Pins (Dowel)
254- Stand-Offs, Spacers and Shims
260- Steel Ball
265- Springs (Extension)
266- Springs (Compression)
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing

VI. Handles, Locks, Catches & Latches, Keys & Hinges
355- Handles, Locks, Catches & Latches and Keys
390- Hinges

VII. Fabricated Parts (In-House Assemblies)
500- End Product (Systems and Models)
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/Rubber Parts
550- Molded (Inserts)

VIII. Bulk Materials
600- Braided Ground Wire
601- Stranded Wire
602- Ribbon Cable
605- Sleeving (Shrink Tubing)
626- Foam Rubber

IX. Miscellaneous
705- Packing & Shipping Items
820- Decals and Labels (Sets & Misc.)
830- Butyrate (Plastic Pieces)
900- Game Posters
960- EPROM (Raw Part)
965- EPROM (Programmed Part)
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Patterns:
STARBURST

STIPPLE

STARBURST
CIRCULAR

5 8" ø

550-5000-XX

STARBURST
CIRCULAR

3 4" ø

550-5001-XX

STARBURST
CIRCULAR

1" ø

550-5002-XX

STARBURST
CIRCULAR

1-3/16" ø

550-5003-XX

STARBURST
CIRCULAR

1-1 2" ø

550-5004-XX
STARBURST
CIRCULAR

2-1 4" ø

550-5005-XX

STARBURST
CIRCULAR

2-3 4" ø

550-5006-XX

PLAIN
CIRCULAR

3 4" ø

550-5007-XX

PLAIN
CIRCULAR

1" ø

550-5008-XX

PLAIN
CIRCULAR

1-3/16" ø

550-5009-XX

PLAIN
CIRCULAR

1-1 2" ø

550-5010-XX
PLAIN

CIRCULAR

2-1 4" ø

550-5011-XX

PLAIN
CIRCULAR

2-3 4" ø

550-5012-XX

STIPPLE
CIRCULAR

1" ø

550-5048-XX

STIPPLE
1" SQUARE

12"

550-5019-XX

ROLLOVER
BUTTON BASE

550-5026-XX

WHITE STAR
(only in white)

545-5015-00
STIPPLE

RECTANGULAR

1-1 2" X 3 4"

550-5018-XX

STIPPLE
RECTANGULAR

1-5 8" X 1-1 2"

550-5051-XX

STARBURST
RECTANGULAR

2-1 4" X 1-1 8"

550-5044-XX

PLAIN
RECTANGULAR

2-1 4" X 1-1 8"

550-5049-XX

PLAIN
RECTANGULAR

1-1 4" X 1-1 2"

550-5050-XX

PLAIN
RECTANGULAR

2" X 2-1 2"

550-5063-XX
STARBURST
MINI SHIELD

550-5024-XX

STARBURST
LARGE SHIELD

550-5025-XX

MINI
HOT DOG

1-5/8"

550-5020-XX

BEVEL
HOT DOG

3-1 2"

550-5021-XX

PLAIN
HOT DOG

3-1 2"

550-5022-XX

BANANA

550-5023-XX
STARBURST

ARROW-SMALL

550-5013-XX

STARBURST
ARROW-LARGE

550-5070-XX

STARBURST
ARROW-HEAD

SMALL

550-5014-XX

STARBURST
ARROW-HEAD

550-5015-XX

STARBURST
BULLET

550-5016-XX

STARBURST
TRIANGLE

550-5017-XX
Note: The shapes and sizes shown above are not to scale.  Some shapes may no longer be available in every color.

Instructions: Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit Nº which correspond
to the color of that part.  The "-XX" in Part Nºs which may come in various colors should be replaced with the desired 2-Digit
Nº. corresponding to the color desired.  Not all colors may be available.
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�º ����� �º ����� �º ����� �º ����� �º ����� �º �����

-00 Black or Solid Clear -03 Amber -06 Yellow -09 Purple -12 Fluor. Blue -15 Luminescent

-01 Clear -04 Green -07 Orange -10 Fluor. Orange -13 Teal Green -16 Gold

-02 Red -05 Blue -08 White -11 Fluor. Green -14 Gray -17 Trans. Brown

1" X 1"

LARGE
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1. For Items A-E, for the Target Assembly use the "500-" SPI Nº;

For the Target Assy. with Rear Mount add "R" to "500-" SPI Nº;
For just the «Target Insert» use the "545-" SPI Nº.

2. Items A-E come in various colors.  These targets may not be
available in every color.  The "-XX" in should be replaced with the
desired 2-Digit Nº for the color desired described in the Chart �.
As of date of print, the following colors were used for Items A-E:

-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -04 Green (A, B);
-05 Blue (C); -06 Yellow (A, C), -09 Purple (B, D); -11 Fluorescent Green (A, B, D).

3. See Section 3, Chapter 2, Go To Diagnostics Menu, for switches
used corresponding to the Switch Matrix Grid of this game.
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�º �����
-00 Black

-01 Clear

-02 Red

-03 Amber

-04 Green

-05 Blue

-06 Yellow

-07 Orange

-08 White

-09 Purple

-10 Fluor. Orange

-11 Fluor. Green

-12 Fluor. Blue

-13 Teal Green

-14 Gray

-15 Luminescent

-16 Gold

%

Nº ����	
�� ��
��� ���� ��� ���� �º

D
Modular Stand-Up Target Round Assy. 500-6075-XX
Stand-Up Target Round (Insert) 545-6075-XX

E
Mod. Stand-Up Target 1" Spherical Assy. 500-6189-XX
Stand-Up Target 1" Spherical (Insert) 545-6189-XX

Note:  To receive the Target Assembly with the  « Target Insert »
« Reversed » simply add a "R" at the end of the Part Nº.  See Side
View picture above to compare (dashed line shows target reversed). 

Nº ����	
�� ��
��� ���� ��� ���� �º

A
Modular Stand-Up Target Narrow Assy. 500-6138-XX
Stand-Up Target Narrow (Insert) 545-6138-XX

B
Modular Stand-Up Target Square Assy. 500-6139-XX
Stand-Up Target Square (Insert) 545-6139-XX

C
Modular Stand-Up Target Rectangle Assy. 500-6228-XX
Stand-Up Target Rectangle (Insert) 545-6228-XX

"R" means
«Target
Insert» is
reversed,
allowing
for Rear
Mounted
application.
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1. For Items 1-4, "single" components can be ordered. 
2.  Items 1-4 come in various colors.  These targets may not be

available in every color.  The "-XX" in Part Nºs should be
replaced with the desired 2-Digit Nº for the color desired
described in the above Chart.

3. For switches used corresponding to the Switch Matrix
Grid of this game, see Sec. 3, Chp. 2, ...Diagnostics.

Nº ����	
�� ������ ��
��� ���� ��� ���� �º
‡ Note:  Item 2A, is a riveted Sub-Assy. which includes the following items for reference:
A1—  Stack Switch Radius End (180-5133-00), A2—  Washer 5/16" (242-5017-00),
A3—  Rivet 1/8" ø X 3/16" (249-5001-00) and A4—  Rectangular Target (545-5145-XX).

3 1" Sq. Stand-Up Target Assy. 500-5232-XX
ORDERING ABOVE (ITEM 3) ASSY. PART Nº WILL INCLUDE:
3A‡ Sw. & Target Assy. 1" Square

Items 3B-F are identical to 1B-F
515-5162-XX
Same as 1B-F

‡ Note:  Item 3A, is a riveted Sub-Assy. which includes the following items for reference:
A1—  Stack Switch Radius End (180-5133-00), A2—  Washer 5/16" (242-5017-00),
A3—  Rivet 1/8" ø X 3/16" (249-5001-00) and A4—  1" Square Target  (545-5470-XX).

4 Narrow Stand-Up Target Assy. 500-5857-XX
ORDERING ABOVE (ITEM 4) ASSY. PART Nº WILL INCLUDE:
4A‡ Sw. & Target Assy. Narrow

Items 4B-F are identical to 1B-F
515-5967-XX
Same as 1B-F

‡ Note:  Item 4A, is a riveted Sub-Assy. which includes the following items for reference:
A1—  Stack Switch Square End (180-5132-00), A2—  Washer 5/16" (242-5017-00),

A3—  Rivet 1/8" ø X 3/16" (249-5001-00) and A4—  Narrow Target
  (545-5210-XX).

Nº ����	
�� ������ ��
��� ���� ��� ���� �º

1 1" Round Stand-Up Target Assy. 500-5835-XX
ORDERING ABOVE (ITEM 1) ASSY. PART Nº WILL INCLUDE:
1A‡
1B
1C
1D
1E
1F

Switch & Target Assy. 1" Round
Mounting Bracket
Switch Back Plate
6-32 X 3 4 HWH Swage (Qty. 2)
Switch Diode, 1N4001
Foam Pad

515-5966-XX
535-6896-00
535-6452-00
237-5976-05
112-5001-00
626-5029-00

‡ Note:  Item 1A, is a riveted Sub-Assy. which includes the following items for reference:
A1—  Stack Switch Radius End (180-5133-00), A2—  Washer 5/16" (242-5017-00),
A3—  Rivet 1/8" ø X 3/16" (249-5001-00) and A4—  1" Round Target (545-5456-XX).

2 1" X 11 2" Stand-Up Rect. Target Assy. 500-5321-XX
ORDERING ABOVE (ITEM 2) ASSY. PART Nº WILL INCLUDE:
2A‡ Sw. & Target Assy. 1" X 11 2" Rect. 

Items 2B-F are identical to 1B-F
515-6027-XX
Same as 1B-F

Item 2 Table Note continued
in the next column.
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USA 8
or CANADA

Front 755-5400-00

USA 5

Back 755-5400-00

USA 1* (optional)

Front 755-5400-01 *

USA or CANADA
Custom *†

Back 755-5400-01 *†

USA 2-7
or CANADA

Front 755-5400-02

USA or CANADA
Custom †

Back 755-5400-02 †

ToPS USA
or CANADA *‡

Front 755-5400-03 *‡

ToPS
USA *‡

Back 755-5400-03 *‡ Front 755-5400-04 *‡ Back 755-5400-04 *†‡

AUSTRALIA 1 or
NEW ZEALAND 2

Front 755-5406-00

AUSTRALIA 2 or
NEW ZEALAND 1

Back 755-5406-00
CROATIA

Front 755-5410-00

CROATIA
Custom †

Back 755-5410-00

DENMARK 1

Front 755-5402-00

DENMARK 2

Back 755-5402-00

EURO 1

1-Sided 755-5401-01

EURO 2

1-Sided 755-5401-02
EURO 3

1-Sided 755-5401-03

EURO 4

1-Sided 755-5401-04

EURO 5

1-Sided 755-5401-05

EURO 6

1-Sided 755-5401-06

EURO 7

1-Sided 755-5401-07

EURO 8

1-Sided 755-5401-08
EURO 9

1-Sided 755-5401-09

EURO 10

1-Sided 755-5401-10

EURO 11

1-Sided 755-5401-11

EURO 12

1-Sided 755-5401-12

ToPS EURO
Custom *‡

Front 755-5401-20 *‡

ToPS EURO
Custom *†‡

Back 755-5401-20 *†‡

JAPAN

Front 755-5408-00

JAPAN
Custom †

Back 755-5408-00 †

NORWAY 1

Front 755-5403-00

 NORWAY 2

Back 755-5403-00

Republic of S. AFRICA

Front 755-5409-00

Republic of S. AFRICA
Custom †

Back 755-5409-00
SWEDEN 1

Front 755-5404-00

SWEDEN 2

Back 755-5404-00

SWITZERLAND 1

Front 755-5405-00

SWITZERLAND 2

Back 755-5405-00

UK 1

Front 755-5407-00

UK 3

Back 755-5407-00

UK 5

Front 755-5407-01

UK Custom †

Back 755-5407-01 †

ToPS UK
Custom *‡

Front 755-5407-02 *‡

ToPS UK
Custom *†‡

Back 755-5407-02 *†‡

Coin Card(s) included with this Pinball game is/are
determined by original shipping country destination.
* Optional Coin Card shown is not included with this

game, but is available for sale or download.
† Any blank back side of the Coin Cards noted, can be

used for Custom Pricing.
‡ ToPS  (TOURNAMENT PINBALL SYSTEM) ONLY.

See Sec. 3, Chp. 7, GO TO TOURNAMENT MENU.
Note:  You can download any Coin Card (in PDF
Format, Adobe® Reader v5.0+ required) from our
website www.sternpinball.com/coinagecards.htm or
follow link(s) for info on getting all Coin Cards on CD-R.
Older style Coin Cards (foreign or domestic), not on
the website or no longer available through your
distributor, are obsolete.

Sec. 3, Chp. 4, Go To Adjustments Menu, Adj. 6, Game Pricing, USA & Int’l. Standard Pricing Select Table, summarizes Custom or Standard Pricing Schemes these Coin Cards represent.

ToPS USA, CANADA, AUSTRALIA or NEW
ZEALAND Custom *†‡

��
�	�����	����	� �''���
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)
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to open Coin Card Files, insert Disc 2
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A  Followed after a number means "Amp." or Ampage in an expres-
sion relating to an electrical object. (e.g. 8A).

AC  (Acronym)  Alternating Current.

Adj.  (Abbreviation)  Adjustment(s).

Assy.  (Abbreviation)  Assembly.

Au.  (Abbreviation)  Audit(s).

Bd. (Abbreviation)  Board.

BOT  (Abbreviation)  Bottom.

Brkt. (Abbreviation)  Bracket.

Bridge Rectifier  A configuration of a diode that allows current to
flow in one direction producing both positive and negative pul-
sating DC Voltages.

Color Coding  See Appendix H or I, Plastic Part Color Chart or Sec-
tion 4, Chapter 1, Playfield - Plastic Posts & Spacers.

Combination (Combo)  [Shot]  Any variable pinball shot(s) made
successively.

Conn.  (Abbreviation) Connector.

CMOS  Short for COSMOS (Complementary Symmetry M.O.S.);
Complementary Metal-Oxide Semi-Conductor.

CN  (Abbreviation) Connector (e.g. CN5-P3).

CT  (Abbreviation) Center.

DC  (Abbreviation) Direct Current.

DT  (Abbreviation) Drop Target(s).

DOTS  (Acronym) Diode On Terminal Strip.

EB  (Abbreviation) Extra Ball.

Eject  Playfield surface device to kick ball back into play; Saucer.

EPROM  (Acronym)  Erasable Programmable Read Only Memory.
Can be erased using UV Light and re-programmed.

e.g.  (Abbreviation)  Latin- Exempli gratia.  For Example.

EOS  (Acronym)  End-Of-Stroke (i.e. Switch for flipper).

F (Abbreviation)  Fuse (i.e. F23).

GA-Turn  Gauge & Turn describing the windings on a coil (e.g.  23-
800, 23 is the gauge of wire and 800 is the amount of windings.

G.I.  (Abbreviation)  General Illumination (Lamps).

HWH (Abbreviation)  Hex Washer Head.

IC  (Acronym)  Integrated Circuit (As in after 24-Pin IC).

ID or I.D. (Acronym)  Inside Dimension.

i.e.  (Abbreviation)  Latin-  Id est. That is.

IO or I/O (Abbreviation)  Input / Output (e.g. I/O Power Driver Bd.)

LT, Lt. or L.  (Abbreviation)  Left.

Laser Kick  A coil/plunger used above the playfield to kick pinball
back into play.

LED  (Acronym)  Light Emitting Diode.

Loop [Shot]  Continuously up a ramp and back to the flipper.

Lwr.  (Abbreviation) Lower.

Orbit [Shot]  From the left or right flipper around the back rail of the
playfield back to the flipper.

MB  (Abbreviation) Magnet Board.

M-BALL or MBALL  (Abbreviation) Multiball  More than 1 ball in
game play.

MID  (Abbreviation) Middle

Non-Reflexive  See Reflexive.

No. or Nº or #  (Abbreviation) Number

NPF  (Acronym) No Problem Found.

N.C. or NC  (Abbreviation) Normally Closed.

N.O. or NO  (Abbreviation) Normally Open.

NS  (Abbreviation) Not Stuffed. (Use in Part Listings, Sec. 5)

OD or O.D. (Abbreviation)  Outside Dimension.

P  (Abbreviation) Pin (e.g. CN5-P3).

PCB  (Acronym)  Printed Circuit Board

P/F  (Abbreviation) Playfield.

PIA LED  (Acronym) Peripheral Interface Adapter Light Emitting Di-
ode..  This is a diagnostic LED on the CPU; it should not be lit
during normal operation of a pinball game.

Plumb Bob Tilt  Weight on Tilt Assembly.

PPH (Abbreviation)  Phillips Pan Head.

Pop(s)  Another term for Turbo Bumper(s).

PPB  (Acronym)  Playfield Power Board ("Popcorn-Popping Bd.").

PREV  (Abbreviation)  Previous.

PSB  (Abbreviation) Power Supply Board

RAM  (Acronym) Random Access Memory.  RAM can store input in-
structions and supply output information.

Reflexive/Non-Reflexive  Reflexive—Solenoid Drive Transistor is
enabled directly by a switch closure on the (Relating to CPU
Boards) solenoid assembly (Ver. 1/2).
Non-Reflexive—Solenoid Drive Transistor is enabled by the
CPU after reading a switch closure in the Switch Matrix (Ver.
3). Also note:  All CPU Boards are backwards compatible (e.g.
Jurassic Park/Ver. 3 to Time Machine/ Ver. 2).  Swapping a
Ver. 2 Board to a Ver. 3 is not possible due to the special sole-
noids section (i.e. Slingshots, Turbo Bumpers, etc.) changing
from  REFLEXIVE to NON-REFLEXIVE on Ver. 3 Boards. 

Relay  An automatic switch operated by current in a coil.

ROM  (Acronym)  Read Only Memory.  ROM cannot store input in-
structions but can supply output information.  ROM can be pro-
grammed only once.

RMA (Abbreviation)  Return Merchandise Authorization Number

RT, Rt. or R.  (Abbreviation) Right; ("R" at the end of Target Assy.
Part Nº signifies Target Insert is Reversed.)

RO  (Abbreviation) Rollover (switches).

Saucer  See Eject.

Scoop  A hole into the playfield.  A metal scoop is in place to guide
the ball into the kick-back under the playfield.

Slam Tilt  A switch which closes when the game is slammed into or
the Coin Door is slammed shut.  Depending on adjustable set-
tings, will cancel game in play when the number of closures re-
quired is achieved.

SMB  (Abbreviation) Shaker Motor Board.

Solenoid  A coil used for Electro Magnetic devices such as relays,
flippers, slingshots, etc.

SSFB  (Abbreviation) Solid State Flipper Board.

STEP  Refers to the service switches on the coin door.

Sub-Assy.  (Abbreviation)  Sub-Assembly.

S-U or S/U  (Abbreviation) Stand-Up ( targets).

TM  (Abbreviation) Trademark

Transfer [Shot]  Maneuvering the ball in play from one flipper to the
other. With flipper in the up position and the ball cradled by that
flipper one would activate the flipper button in a quick repetitive
manner to bounce the ball to the other side.  Skilled players
can rebound the ball off the slingshot.

Tri-Ball  Three balls in play.

TTL  (Abbreviation)  Transistor-Transistor Logic

Upr.  (Abbreviation) Upper.

V or v  (Abbreviation) Volt(s).

Ver.  (Abbreviation) Version.

VUK  (Acronym) Vertical Up-Kicker (Super or Standard).

X  (Abbreviation) "Times" A multiplier; also used in dimensions.

X-Ball  An undetermined number of ball(s) during game play.

Zener Diode  A semi-conductor diode used for voltage regulation.
Application depends on reverse break-down voltage.

"-00B"  "B" at the end of Coil Part Numbers signifies that the diode
is attached to the bottom of the lug.

"-00T"  "T" at the end of Coil Part Numbers signifies that the diode
is attached to the top of the lug (the side nearest the coil-wind-
ing).
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GROUND

BLK
CN6-P1, -P11

1: U206 DS-1 on Cabinet Side

GRY-BRN
CN6-P2

#1 LEFT
FLIPPER
BUTTON

Sw. Part Number: 180-5160-00
2: U206 DS-2 Below Playfield

GRY-Grn.
CN6-P3

#2 LEFT
FLIPPER E.O.S
(End-of-Stroke)

Sw. Part Number: 180-5149-00 on Flipper
3: U206 DS-3 on Cabinet Side

GRY-ORG
CN6-P4

#3 RIGHT
FLIPPER
BUTTON

Sw. Part Number: 180-5164-00 Doubled
4: U206 DS-4 Below Playfield

GRY-YEL
CN6-P6

#4 RIGHT
FLIPPER E.O.S.
(End-of-Stroke)

Sw. Part Number: 180-5149-00 on Flipper
5: U206 DS-5 on Cabinet Side

GRY-GRN
CN6-P7

#5 UPPER RT.
FLIPPER
BUTTON

Sw. Part Number: 180-5164-00 Doubled
6: U206 DS-6 on Coin Door

GRY-BLU
CN6-P8

#6 VOLUME
(Grn. BUTTON)
(In Test:  LEFT)

Sw. Part Number: 180-5192-02
7: U206 DS-7 on Coin Door

GRY-VIO
CN6-P9

#7 SERV. CGrn..
(GREEN BUTTON)
(In Test:  RIGHT)

Sw. Part Number: 180-5192-04
8: U206 DS-8 on Coin Door

GRY-BLK
CN6-P10

#8 BEGIN TEST
(BLACK BUTTON)
(In Test:  ENTER)

Sw. Part Number: 180-5192-00
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1: Q1 2: Q2 3: Q3 4: Q4 5: Q5 6: Q6 7: Q7 8: Q8

GRN-BRN
CN5-P1

GRN-RED
CN5-P3

GRN-ORG
CN5-P4

GRN-YEL
CN5-P5

GRN-BLK
CN5-P6

GRN-BLU
CN5-P7

GRN-VIO
CN5-P8

GRN-GRY
CN5-P9

1: U400 1 Cabinet Side 9 Below P/F 17 Below P/F 25 Below P/F 33 Below P/F 41 Below P/F 49 Below P/F 57 Below P/F

WHT-BRN
CN7-P9

LT
BUTTON

(UK ONLY)
HEAD

STAND-UP
TOMBSTONE

1
LOWER

LEFT
POP

BONUS
X INLANE -

LFT

VARI-
TARGET
OPTO 1

UPPER
LEFT
POP

LEFT
OUTLANE

Sw. Part Number: 180-5160-00 515-5162-08 515-5162-08 180-5015-03 500-6227-02 See Sw. 41 Note 180-5015-03 500-6227-02
2: U400 2 Coin Door 10 18 ~ P/F 26 Below P/F 34 Below P/F 42 Below P/F 50 Below P/F 58 Below P/F

WHT-RED
CN7-P8

4TH
COIN SLOT

NOT
USED

SUPER
JACKPOT

OPTO

LOWER
RIGHT
POP

BONUS
X INLANE -

MID

VARI-
TARGET
OPTO 2

UPPER
RIGHT
POP

LEFT
RETURN

LANE
Sw. Part Number: 180-5204-00 See Sw. 18 Note 180-5015-03 500-6227-02 See Sw. 42 Note 180-5015-03 500-6227-02
3: U400 3 Coin Door 11 Below P/F 19 Below P/F 27 Below P/F 35 Below P/F 43 Below P/F 51 Below P/F 59 Below P/F

WHT-ORG
CN7-P7

6TH
COIN SLOT

4-BALL
TROUGH
#1 (LEFT)

TOMBSTONE
5

LOWER
BOTTOM

POP

BONUS
X INLANE -

RT

VARI-
TARGET
OPTO 3

UPPER
BOTTOM

POP
LEFT

SLINGSHOT
Sw. Part Number: Future Use 180-5119-02 515-5162-08 180-5015-03 500-6227-02 See Sw. 43 Note 180-5015-03 180-5054-00 (x2)

4: U400 4 Coin Door 12 Below P/F 20 Below P/F 28 Below P/F 36 Below P/F 44 Below P/F 52 Below P/F 60 Below P/F

WHT-YEL
CN7-P6

RIGHT
COIN SLOT

4-BALL
TROUGH

#2
LEFT

SPINNER
SIDE

SCOOP
ENTRY

D
O
T
S

RIGHT
ORBIT

LOCK
1 -

TOP

VARI-
TARGET

VUK
RIGHT

OUTLANE
Sw. Part Number: 180-5204-00 180-5119-02 180-5010-04 180-5183-00 500-6227-02 180-5180-00 180-5116-01 500-6227-02

5: U401 5 Coin Door 13 Below P/F 21 Below P/F 29 Below P/F 37 45 Below P/F 53 Above P/F 61 Below P/F

WHT-GRN
CN7-P5

CENTER
COIN SLOT /

DBA

4-BALL
TROUGH

#3
RIGHT

SPINNER
SCOOP

VUK
D
O
T
S

NOT
USED

LOCK
1 -

MIDDLE
RIGHT
RAMP

RIGHT
RETURN

LANE
Sw. Part Number: 180-5204-00 180-5119-02 180-5010-04 180-5183-00 180-5179-00 180-5190-28 500-6227-02

6: U401 6 Coin Door 14 Below P/F 22 Below P/F 30 Below P/F 38 Above P/F 46 Below P/F 54 In Cabinet 62 Below P/F

WHT-BLU
CN7-P3

LEFT
COIN SLOT

4-BALL
TROUGH

VUK OPTO
TOMBSTONE

4
BEHIND
HEAD

MINI
PLAYFIELD

LEFT

LOCK
1 -

BOTTOM
START

BUTTON
RIGHT

SLINGSHOT
Sw. Part Number: 180-5204-00 See Sw. 14 Note 515-5967-06 500-6227-02 180-5183-00 180-5178-00 180-5174-00 180-5054-00 (x2)

7: U401 7 Coin Door 15 Below P/F 23 Below P/F 31 Above P/F 39 Above P/F 47 Below P/F 55 In Cabinet 63

WHT-VIO
CN7-P2

5TH
COIN SLOT

4-BALL
STACKING

OPTO

SHRUNKEN
HEAD
OPTO

LEFT
RAMP
MAKE

MINI
PLAYFIELD

CENTER

LEFT
JACKPOT

LOOP
TOURNAMENT

START
NOT

USED
Sw. Part Number: Future Use See Sw. 15 Note See Sw. 23 Note 180-5190-28 180-5183-00 500-6227-02 180-5174-00

8: U401 8 Cabinet Side 16 Below P/F 24 Below P/F 32 Below P/F 40 Above P/F 48 Below P/F 56 In Cabinet 64

WHT-GRY
CN7-P1

RT
BUTTON

(UK ONLY)
SHOOTER

LANE
IDOL
EYE

OPTO
TOMBSTONE

2+3
MINI

PLAYFIELD
RIGHT

LEFT
ORBIT

PLUMB
BOB
TILT

NOT
USED

Sw. Part Number: 180-5160-00 180-5157-00 See Sw. 23 Note 515-5162-08 180-5183-00 500-6227-02 See Sw. 56 Note
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1: U17 2: U16 3: U15 4: U14 5: U13 6: U12 7: U11 8: U10

YEL-BRN
J13-P9

YEL-RED
J13-P8

YEL-ORG
J13-P7

YEL-BLK
J13-P6

YEL-GRN
J13-P5

YEL-BLU
J13-P4

YEL-VIO
J13-P3

YEL-GRY
J13-P1

1: Q33 1 #555 Bulb 2 #555 Bulb 3 #555 Bulb 4 #555 Bulb 5 #555 Bulb 6 #555 Bulb 7 #555 Bulb 8 #555 Bulb

RED-BRN
J12-P1

SUPER
JACKPOT 2 MIL

SUPER
JACKPOT 3 MIL

SUPER
JACKPOT 1 MIL

SUPER
JACKPOT 4 MIL

SHOOT
AGAIN

SUPER
JACKPOT 5 MIL

SUPER
JACKPOT 6 MIL

RIGHT
SPECIAL

2: Q34 9 #555 Bulb 10 #555 Bulb 11 #44 Bulb 12 #555 Bulb 13 #555 Bulb 14 #555 Bulb 15 #555 Bulb 16 #44 Bulb

RED-BLK
J12-P2

LEFT
SPECIAL

1 IDOL
COUNTER

2 IDOL
COUNTER

3 IDOL
COUNTER

4 IDOL
COUNTER

5 IDOL
COUNTER

TOMBSTONE
1

SCOOP
ARROW

3: Q35 17 #555 Bulb 18 #555 Bulb 19 #555 Bulb 20 #555 Bulb 21 #555 Bulb 22 #555 Bulb 23 #555 Bulb 24 #555 Bulb

RED-ORG
J12-P3 ( R ) IPLEYS R ( I ) PLEYS RI ( P ) LEYS RIP ( L ) EYS RIPL ( E ) YS RIPLE ( Y ) S RIPLEY ( S ) GRID A1

(UPPER LEFT)
4: Q36 25 #555 Bulb 26 #555 Bulb 27 #555 Bulb 28 #555 Bulb 29 #555 Bulb 30 #555 Bulb 31 #555 Bulb 32 #555 Bulb

RED-YEL
J12-P4

GRID
B1

GRID
C1

GRID
A2

GRID
B2

GRID
C2

GRID
A3

GRID
B3

GRID
C3

5: Q37 33 #555 Bulb 34 #555 Bulb 35 #555 Bulb 36 #555 Bulb 37 #555 Bulb 38 #555 Bulb 39 #555 Bulb 40 #555 Bulb

RED-GRN
J12-P5

LOWER
LEFT POP

D
O
TS

LOWER
RIGHT POP

D
O
TS

LOWER 
BOT POP

D
O
TS

SKILL
SHOT

TOMBSTONE
2

TOMBSTONE
3

MILLION
PLUS

LOOP
JACKPOT

6: Q38 41 #555 Bulb 42 #555 Bulb 43 #555 Bulb 44 #555 Bulb 45 #555 Bulb 46 #555 Bulb 47 #555 Bulb 48 #555 Bulb

RED-BLU
J12-P6

VARI-TARGET
SPECIAL

VARI-TARGET
EB

VARI-TARGET
? (MYSTERY)

VARI-TARGET
S.A.

VARI-TARGET
N.A.

VARI-TARGET
EUROPE

VARI-TARGET
AUSTR.

VARI-TARGET
ASIA

7: Q39 49 #555 Bulb 50 #44 Bulb 51 #44 Bulb 52 #44 Bulb 53 #555 Bulb 54 #555 Bulb 55 #555 Bulb 56 #555 Bulb

RED-VIO
J12-P8

TOMBSTONE
5 PENGUIN ADVANCE 

TOMBSTONE
RIGHT

SPINNER
RIGHT

JACKPOT LOCK RIPOFF
VARI-TARGET

ANTAR.
8: Q40 57 #555 Bulb 58 #555 Bulb 59 #555 Bulb 60 #555 Bulb 61 #555 Bulb 62 #555 Bulb 63 #44 Bulb 64 #555 Bulb

RED-GRY
J12-P9

CENTER
JACKPOT

LITE
HEAD

GATE
OPEN

UPPER
LEFT POP

D
O
TS

UPPER
RIGHT POP

D
O
TS

UPPER
BOT POP

D
O
TS

TOMBSTONE
4

VARI-TARGET
AFRICA

9: Q41 65 #44 Bulb 66 #555 Bulb 67 #555 Bulb 68 #555 Bulb 69 #555 Bulb 70 #555 Bulb 71 #555 Bulb 72 #555 Bulb

RED-WHT
J12-P10

LEFT
SPINNER MULTIBALL

LIGHT
LOCKS

COLLECT BIG-
FOOT BONUS

SUPER
JACKPOT ODDITORIUM

THE HEAD
KNOWS BOZO

10: Q42 73 #555 Bulb 74 #555 Bulb 75 #555 Bulb 76 #44 Bulb 77 #44 Bulb 78 #44 Bulb 79 #555 Bulb 80 #555 Bulb

RED
J12-P11

BONUS X
INLANE LEFT

BONUS X
INLANE CTR

BONUS X
INLANE RT

BACK PANEL
A

BACK PANEL
B

BACK PANEL
C

TOURNAMENT
BUTTON

START
BUTTON
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to Europe from Stern Pinball,
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780-5081-00

Visit our website for Pinball game information, Technical Support &
Part Sales (for Service Bulletins and a whole lot more!), Stern

News, Pinball Links and Distributor Listings. 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).

THIS PINBALL GAME IS
TOURNAMENT PINBALL SYSTEM READY!
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1/16”
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”

.5
”1/32”

(.03125”)

1” = 2.54cm /25.4mm
1cm = .3937”

1mm = .03937”

· For metric, multiply inch
value by metric value,

e.g. 5” X 2.54cm =
12.7cm or 127mm.

· For US, multiply metric
value by inch value,
e.g. 13cm X .3937” =

5.1181”

Metric
Conversion
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5
”

1/2”

1/4”
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