























Plastic (Left & Right) Ramps Overview

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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Left Plastic Ramp Individual Parts Only (ltems 1-25)

Parts Table and Views continued on the next page.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1® Left Plastic Ramp Riveted Assembly 1 515-7320-00R
For Individual ltems 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" o 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.

180-5183-00

2  Micro Switch (Happ #95-1128-00) 3
3 535-6539-00

3  Switch Body Protect Plate

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).

N2 INDIVIDUAL PART NAME
4  Ramp Gate Switch (Left) 1  500-6593-01

For Individual ltems 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 ltem 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)

535-9437-00

5  Bracket, Mini-Coil Mount (Plate Divtr.) 1

Item 5 is secured to ltem 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.

QTY. SPI PART N°

For Securing Hardware,
see the Parts Tables above
and on the next page,
under the item desired.

Section 4, Chapter 2
Page 90

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)

Drawings for Major
Assemblies & Ramps



Left Plastic Ramp Individual Parts Only (ltems 1-25) Continued

Parts Table and Views continued from the previous page.

N2 INDIVIDUAL PART NAME

6  Mini-Coil & Bracket Assembly 1 515-7329-00
For Individual ltems 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 ltem 5 by: #8-32 X 3/8" PFH 82¢ 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)
803-5001-81

9® Kit: Plastics (Scrnd. Display Cover) 1

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 ltem 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 ltem 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)

QTY. SPI PART N°

Lt. Side |

View

B,

32-1800
Q4

paz|biabua umoys

Take Note:

IF ONLY THE CABLE WIRING
IS REQUIRED, USE SPI
PART NR. 036-5493-03-81
(LT RAMP) & 036-5493-18-81
(DOT DISPLAY).

Drawings for Major
Assemblies & Ramps

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

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 ltem 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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N2 INDIVIDUAL PART NAME
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
Iltems 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 ltem 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 ltem 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 ltem 1 by: Rivet, 1/8" g 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.

QTY. SPI PART N°

Take Note:

®"R" indicates Item noted is secured with rivet(s) as listed.
For a break-down of parts of ltem 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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Right Plastic Ramp Individual Parts Only (ltems 1-15)
Parts Table and Bottom Half View on the next page.

For Securing Hardware, see the
Parts Tables below and on the next
page, under the item desired.

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)

riveted to -03

-

Relieve It or Not/

Take Note:

®"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.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1® Right Plastic Ramp Riveted Assembly 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" o 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 ltem 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 ltems 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 ltem 3 by: #8-32 X 3/8" PFH 82¢ Undercut (Zinc) (Qty. 1)
(237-6030-00) and secured to ltem 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.

For Securing Hardware, see the
Parts Tables below and on the next
page, under the item desired.

v "09§
O-u-..m.n-._‘-.-‘-.

Q5

O
S
o
s
R
»

Section 4, Chapter 2
Page 92

Drawings for Major
Assemblies & Ramps



Right Plastic Ramp Individual Parts Only (ltems 1-15) Continued <|4®>
Parts Table and Top Half View on the previous page.

For Securing Hardware,
I see the Parts Tables below
and on the previous page
under the item desired.

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)

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

—= shown\\ engergized Take NOfe.
o 3 ®"R" indicates ltem noted is secured with a rivet as listed.
32-1800
Q4

o —
AT | ! [' N2 INDIVIDUAL PART NAME QTY. SPI PART N2
7  Ramp Guard (Right Side) 1 535-9426-01
Items 6 & 7 are secured to Iltem 1 by: #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2/per)
K T1 (237-5868-00) and #8-32 Nylon Stop Nut (Qty. 2/per) (240-5102-00)
\ \\J/ N| 8  IDC Snap-On Socket No Diode 2 077-5216-01
\ / #906 Wedge Base Bulb (Clear) 2 165-5004-00

9
Side : ===""7 10 Mini-Mars (Snap-n) Clear 2 550-5030-01
View A Rt. Wire Ramp Ref. 11 Mini-Jewel Plastic Post (Clear) 2  550-5052-01

Item 11 is secured to ltem 1 by: #6 X 3/8" SLT HWH AB (Zinc) (Qty. 1/per) (234-5000-00)
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é;g?;?fgg-%’o) 12 1-Groove Jewel Plastic Post (Clear) 1 550-5034-01
flom 12 )illsoﬁesc;l’;egl 53(2?711) (%\gofgedgg_éo; -3/4" PPH MS (Zinc) (Qty. 1) (237-5511-00) and &:
13 Bumper (Deflector Pad) 1 545-5428-00 R
14® Kit: Plastics (Screened & Clear) 1 803-5000-81 c%

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 ltem 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 ltem 1 by: Rivet, 1/8" g 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 ltem 14® (-03) by: Mounting Bracket (Qty. 2) (535-8941-03),

Rivet, 1/8" @ 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
Q5 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 ltem 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  {  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.

Drawings for Major " % . Section 4, Chapter 2
Assemblies & Ramps elieve It or Not"4 Page 93




Wire Ramps Overview
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4 4 i LTR‘T” i B; #6(-0312%;)1(-??253'_%45%?\8@[9(2;@ (;.:)sc " 535-9306-00
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(237-5510-00) (thru Light Hood, Front)
E 4 C: #6-32 Nylon Stop Nut (Qly. 2) (240-5005-00)

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)

V¥ Center Wire Ramp
( from Left Plastic Ramp )
535-9303-00

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"PPHMS Ext.Sems W™ W~ =
(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)

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

A Spiral Wire Ramp (Qty. 1) (254-5008-13)

( from Left Plastic Ramp )

535-9302-00

- dwey By o painsas
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A Right Wire Ramp
( from Right Plastic Ramp )
535-9305-00

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)

Section 4, Chapter 2
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Page 94

Assemblies & Ramps




Shrunken Head Individual Parts Only (ltems 1-4)

Drawings for Major
Assemblies & Ramps

elieve Jt or Not/

N2 IND. PART NAME QTY. SPI PART N°

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" o 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

Take Note:
® "R" indicates ltem noted is secured with a rivet as listed.

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

TO CHANGE BULB:

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.

BE CAREFUL OF PLASTICS IN THE
AREA OF THE SHRUNKEN HEAD!

Rear
View

= Section 4, Chapter 2
Page 95
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Back Panel Individual Parts Only (ltems 1-13)

Parts Table and Rear View on the next page.

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.
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Drawings for Major
Assemblies & Ramps



Back Panel Individual Parts Only (ltems 1-13)

Top & Front Views on the previous page.

N2 IND. PART NAME QTY. SPI PART N°

1 Jiocd (Bluc) Back Panel 1 525.5638-00

o ZLug Staple Down 10 077-5000-00
3 glug aydown 4  077-5003-00
3-Lug Laydown
4 Socket (3 Lugs Flay 3 077-5006-00
ltems 3 & 4 are secured by: #6 X 1/2" SLT HWH AB (Red) (Qty. 1/per)
(234-5001-02) Control Lamps (ltem 4) require a Diode (1N4004)
(112-5003-00). Can be replaced with (1N4001) (112-5001-00).
5 Dot 7 545-5348-17
6 (Crear 7 165-5000-44
7 oo 5 165-5053-06
8 (feg) " 5 165-5053-02
Bracket, Back Panel &
9 Playfield Mount 2 535-8964-00

Item 9 is secured below the playfield and to ltem 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 (Qly. 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.
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Sec. 4

Take Note:

* An asterisk (x) 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.

Drawings for Major
Assemblies & Ramps
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N\N\N\UK ONLY OPTIONALN\N\N\ :IIIUK ONLY OPTIONAL /7474
Ball Deflector Assemblies, 500-5788-02
(Qty. 2) (Items 1-8)

N2 INDIVIDUAL PART NAME

QTY. SPI PART N°

Up/Down Post Assy., 500-6293-00
(Htems 1-9)

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Ball Deflector Coil Mounting Bracket 1
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qly. 4) (234-5101-00) |

2  Coil Retaining Bracket 1

535-6857-02

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 I

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

4  Coil Sleeve (Short) (Formost #10-7077) 1
5  Spring Washer (17/32" ID X 3/4" X 1")
6  Solid Plunger Assembly

7  Compression (Relay) Spring

8 #10-32 Adj. Spindle Stop w/Rubber Tip

545-5076-01
1 269-5002-00
1 515-6858-00
1 266-5022-01
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.

AUX.1 AUX.3

AUX. 2
[

Section 4, Chapter 2

Page 98

Take Note:

U Coil Note: U Either -00B or -00T can be

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

535-5203-03 |

2{19).20 1430
Believe It or Not/

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" 1D X 3/4" X 1" 1 269-5002-00
7  Plunger & Shaft Assembly 1 515-6844-00
ORDERING ABOVE (ITEM 7) SUB-ASSY. PART N® WILL INCLUDE:
7A Ball Bumper Plastic (Top) Red 1 550-5029-02
7B* Roll Pin, 3/32" ¢ X 1/2" Long 1 251-5002-00
7C* Retaining Ring, 1/4" @ Shaft 1 270-5002-00
7D Plunger & Shaft Sub-Assembly 1 515-6841-00
7E Plunger Head 1 530-5511-00
7F #10-32 X 3/8" PPH MS (Sems) Zinc 1 232-5401-00

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

separated.
8 Compression (Relay) Spring 1  266-5022-01
280-5014-00

9 #10-32 Adj. Spindle Stop w/Rubber Tip 1
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.
Take Note:

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

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

AUX.1 AUX.3

AUX. 2
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Chapter 1 of 4

Backbox Wiring

Backbox I/0 Power Driver Board Detailed Wiring Diagram

Q19 Aux. Bd.
0 Idol Magnet
T T T T T m e e e e e m e e Ciear #25 Flash: Lwr )
: J6[TS| BLK-BRN E3 Pops/Lwr Lt X2 BLK| 99_650 [BLK
! Partial View Q5032 stw e 726 Fiaeh: 20 A o
| 1/0 Power 1131(;'01627200 - M| BLK-RED i Left Spinner Shrunken Head Magnet
i Dri Board — Q26 908 #27 Flash:
i Driver Boar o0t 3 TRy r
1 520_51 37_01 = 3 BLK-ORG *i Upper Left BLK| 22.65(0 |BLK
| Q”W e (}) P28 Flash
| = BLK-YEL Xi Head Q21 Aux. Bd.
| 4 ||, VariTarget Release
" QZSW G () 29 Hlash: 55|35
| | For the General lllumination (G.1.) = BLK-GRN X1 Vari-Target olo|o
Circuit Detailed Wiring Diagram, 5 g g g
I ng Diagram, . o
| Lsee Sec. 5, Chp. 2, Playfield Wiring. Q29 oy #30 Flash: Upr. | |w|w O
! 1 | BLK-BLU 5 ®0® Pops/Rt Rmp X2 g g g g
1 2|22 .
30 89 - RS
: FROM @ W o ® gﬂhf'gsn a|a|a x| @
" WHT{RED = 7 BLK-VIO *i ight Spinner 4414 oo
I v AG Q31 W e () F2renRant | 3V SVeVT
: - | BLK-GRY X Ramp Lower g(J2 ouow
BRIDGE 2 Q32W @ g EZ
1
20v LOW =
! CURRENT |5/ ORG20vDCLOWPOWER: ) §|3
2|a
I o8
: J7[3 BRN 20v DC LOW POWER 3%
| _ _FROM I8
RED-WHT Q17-Q24 #17 Left 2
| i S
| Trfg‘s’fzzn&er 11315’01627200 2> VIO-BRN 23-800 |_Slingshot £
: BLUTWHT — Q”W #18 Right 2
| Transformer = 3> VIO-RED 23-800 Slingshot | TAZAS A5, A8, |
! 13v AC Q18W #19 Aux - I -
| BRIDGE 20 ot L |\ vio-ore Idol Magnet
1 W #20 Aux - - -
| CONTROLLED ' 7 1 o vio-ver Head Magnet ”:)Sé)D I/égz%
Q20 . .
! W #21 Aux - FROM  FROM
I FROM = VIO-GRN Vari-Target VIO-YEL BLK
| BLU-WHT 7 High Power  Ground
| Transformer L 2 Q21 W #22 Idol 50v DC
: 13v AC SIE—ABIO LAMP GOLUMNS L A VIO-BLU OPTO LED
! +18vDC Q22 W #23 Top
| = 9> VIO-BLK 26-1200]_Post
: Q23 W Optional #24 Optional
= Coil
| 3 1 OPTIONAL
: Iélofe: éQIIdCoi/s reqélir7 diotdgs. Q244N-’W/¥T—Q #1 Trough
! 1 m n .
Torminal sf’;ﬁ;s @ ot o the cof tself ~ J8 BRN-BLK 26-1200 __Upkicker
| W
i 1 ower Ou
[ gn q1-as @ ! +5v DC
1 T erminal ?%ng)gggla - 3> BRN-RED 23-800 |_Autolaunch
! w - Q2 WH -
|| For the Playfield Terminal Strips, = #3 Vari
| | Fuses & Misc. Wiring Descriptions & 4 BRN-ORG 26-1200 VUK =
| %’%:ﬁ;’[g;wj, Ms/’g-r?"gectron 5, Chapter 2, Q3 ? > =
1 . #4 Left Ramp I
! - gp| BRN-YEL 32-1800,_Diverter A
: Q4—W H #5 Right Ramp To Pin-2 of the Upper|
| = BRN-GRN 32-1800 Diverter Magnet OPTO Trans-
! SieBlo st — 5> . ceiver (Copper Wire,
! #6 Lower Cathode Side) Board as a
I BRIDGE 1 - BRN-BLU 26-1200 L_Left Pop SWITCHED _GROUND.
i F6 50v HIGH ) - See Section 5, Chapter 4,
I e R CURRENT Q6 QVHH #7 Lower PCBs, Playfield Switches
18 iages COILS A 4 s) BRNVIO 26-1200]_Right Pop (... Sw. 24), Page 143.
v GND —MHH
: Q7 #8 Lower
1 - _92 BRN-GRY 26-1200 |_Bottom Pop
1 = Qs —/\/\/\—“ﬁ‘
I F20 1 ’L‘9ﬂugpe’
! - . Jo 3 BLU-BRN 26-1200L_Left Pop
| /O BD. 5| 2o Q9-Q16 Q9 —wW H #10 Upper FROM
" FROM C|4g | STP20N10L : 2> BLU-RED 26-1200_Right Pop YEL-VIO
| BLK-ORG |G 110-0106-00 Q10 A High Power
| AC Voltages IN w <= #11 Upper 50v DC FROM .
| 48v AC i 4> BLU-ORG 26-1200 [_Bottom Pop RED-YEL o
I 1 A High Power .
| Q 1 #12 Scoop 50v DC %
! VOLTAGE OUTPUTS ey BLuYEL 23-800 L VUK o
Q12 4\/\/‘—“%
! #13 Lock =0
! J 1 0 J 9 - BLU-GRN 23.800 L_Kicker ~
| I I ) -
| Q13— #14 Upper 3A <]
! J10 - > BLU-BLK 25-1400 _Right Flipper BLU-YEL S0 g
10, IASAT, 5.4 3 2.1 O
N m NAY -, 145 #15 Lot iy
I i ORG-GRY 22-1080 |_Flipper GRY-YEL 7% P18
-1 8 O
= = = K |
BLACK |YEL-VIO i a1s—wg X #16 Right A o
srourd |sov b6 || | son be | ! - ORG-VIO 22-1080,_Flipper BLU-YEL 5°89 :
50vDC | | ate T B - [3)
] These Coil Fuses are located d)
- R under playfield NEAR assembly, CD
YEL_BLK VIO'YEL see Sec. 5, Chp. 2, Playfield Wiring.
HIGH POWER|  |HIGH POWER
24v AC 50v DC
Backbox Section 5, Chapter 1
o o e . o L »
Wiring Believe It or Not” Page 101




Backbox Board Layout Wiring Diagram

J4 J5
NOT USED NOT USED _
51 BLK-BRN
JR[BLK-RED
J3 ONLY used if UK GAME -3l BL -$ERLD
. See Section 5, Cha’gter4 i Pl I, e i) o5 | ercerx
Printed Circuit Boards (PCBs), % if ToPS™ Kit is installed, Tourna- (IR R RE RIS
Pa es 150-154, <k ment Serial Interface (TSI) Board n -GRY
Erlel S required. ke -0y —
for UK & Special ABlecatlon(s) 255 or 2l [fore 20050
3X Transistor Driver Board E if Printer Interface Board _ =
and ToPS™ Overview & Wiring, Cabzec (2ee. Sgbr’w,-rf’rig’ .
regardlng the use of J2 & J3. Diagram, bottom right corner). - N s T
S, [-[&2vio-RED
J2 1/0 to under Playfield o8 |5|guo-orG
Connector for 19-LED N 20 |of oJeKEY(B-5)
Board (Rings).. o4 [*13V10-GRA
Move Conn. J2 to J4 on TSI &3 |-|Visene —
ove Conn. J2 to J4 on |3 vio-
CN7 from TO RISPLAY EE Bd. if ToPS™ Kit installed, - Eg%ter}
Cabinet & S9N then connect the Tournament 5 0Pt
Plavfield ~{=ar] Connector from J1 on TSI Bd.
y 33 to J2 1/0 Board. -
RED < ~ [[G-BRN-BLK
Note: If the Printer Interface Zo |7 [*BR _‘EEZE;
\! Board is used, the Dot Display n:g o RN-ORG
> BLK <l % w or Tourname;;erj ml:js/t b33 g%ﬁ o|dBRN-YEL
X3 FWHTS 3R a [B3H lisconnected from J2 and/or J3. 4o -
SOV Hlfe oRoEsiAR =30 53 || emva—
WHT-0RG |5 °f 38 Zz|3SH e = ||d-BRN-GRY
WHT-YEL =fof &2 oS = 2l
UET SR 5o g 3 )
- <|<| EW z H -—
| IO Py °5 i
2 WHTvio B S SOUND 2 e I
>3 WHI-GRY - g 8-
. BOARD I o g8l
RED-WHT 16vAC D2 |0
W/ATMEL) RED 8vVAC | w ﬁgg °
20-5300-00 RED ___svacl (575~ £ 83 9
BLK-RED [ 5 GRY-WHT (GND) 7 B2 = g
- A5~ GRY 19vAC >
083 SRv-EIK §§ BLU-WHT 13vAG 0.0. ©l Eg\—
0ef SEvolS =3 GRY-GRN 19vAC 227
DS-6 GRY-BLU 52 D ® 25 —5 RED-YEL +50vDC
DS:S G;YiGRN ofH EO‘D _WHT-RED 16v AC| "——=—= GF - RED-YEL +50v
R K a VIO-YEL +50vDC
DS-4 GRY-YEL goZ BLU-WHT 13vAC won | VIO-YEL ™50+ OC
ps-3 SR oA 550 Og'é M YE;-\'I:IO +50vDC
2 = KE N
DS:2 GRY-RED 1) 25 BLK (GND) 5 ;5”5 ool _K((G 3)
e GRY-BRN .03 EY (P-14) sl= >0, LK(GND)
BLK |9 [a% +5v /C 15fe o LK(GND)
= DC LK(GND) 5= 2 I YEL-BLK 24vAC
Bk, e N
LK(GND) B8 "
g%; I BLk-WHT _ o Eso
33| RED—+5vDCIO).| 23%= ~
38 || &YWy BC ssvocdo[ 277 I
GRN-GRY € +5vDCIS|? =92 [o]{BLK-ORG 48vAC
GRN-VIO 2 12y +5v DO - BLK-YEL 48vAC
S| % SRYmED SRR e e
R N Dl - v
E; -BLK 5@2 \ BLK-WHT -12vDC8§ﬁﬂ§:g I/O POWER
TR o= -
Srvone ! 928 DRIVER BOARD L
KEY (P-2) ET _ — -
GRN-BRN H CN4 CN2 vio e 2 520'5137'01 o~ -
= from GRN 14| & I -
s3] _[sP2|[sPd I/o YEL I 2= gl -
7 6]5 04 a2 1 BRN-WHT @cégm J14 oNes | RED:
enE " CN3 Power RS2 HED G.l’s FROM hat AN -
] : WHEGRN 1E]7|&S™  TRANSFORMER =3 5
Elatx Driver - )| 62 Ao, 8 |-l Rep-erY
CNSto =~ Zad=d Board wian ] 3 [0r00 J13 I REB AT —
Cabinet &  ggigo. T2 .2ee. coL BN o ] —
Playfield > > [CrrresiszT] E
W ] g‘=°o p:‘—: p:‘—: ; 0 7
.. When connecting any age ¥ |2 3 3920 \
CN4 to '® Ribbon Cable, always Tef g d Q i *_|Heo@ 9>
Speaker(s) & ensure the "Red Line" Joo
g side of the ribbon cable e
Q.  goes to the Pin-1 side L]
§ of any Dual 0.1" Header : TO DOT MATRIX DISPLAY FROM GPU-SOUND
Connector. 1
1
1 RED—» RED
1
w CN1 C-N2 to : “lalalalalalal@ ® NBN"‘D‘” &
S irom Display - SEeEcy 258E oo,
o | ==
o Xfrmr. ' BEEEEES B e e e
1 EEERREER FRERNECEEMEER
< < YEL-BLK -110vDC ! e SEEEE R N
ol RED  +5v0C (= " erv-veL osvnc 1 - BR85S - -2 2| s
O e S DISPLAY "M <kev (P-3 ' RIBBON CABLE RIBBON CABLE
2_ BLK (GND) N 2 POWER 0 Ne gftigzg; 1 J2 J1
WHT COM.110v AC o5 _BLK(GND) H
(o3l BLKRED 110vAC 8: - SUPPLY BD N DSH 1 DISPLAY CONTROLLER BD
g WHT-GRN 88vAC } 520-5138-00 ~[F—vio-vEL +esvDC : 520-5055-03
. E = 1 Located behind the Dot Matrix Display
1
. 1
1

Backbox
Wiring

Section 5, Chapter 1
Page 102
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Chapter 2 of 4
Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

Below: Bottom of Playfield shown . .
as if leaning up against the Backbox. I /0 POVPVaErtéab\ale\\;vER BD G.I. RELAY
520-5137-01 o
18 5 6
20vDC > ‘
I:mi1D 1Q 2. e A 2 /T
—| u206 [
— 74HCT273 |— 1 3 2 4
— Data — 2N3904
— Latch — Transistor PN
— — EL
— — DRIVER L
YEL ]
YEL G.l. 5.7vAC General
2 *| ] Fiou SEHE
.1.) Bulbs
2 82 YEL] 4 XFRMR (5.7v AC)
£ 52 g 5A 250
£ o5 YELWHT| , SLOBLO Fuses
@ | YEL-WHT ; F27 F26 F25 F24
YEL-WHT
6
R0 a0 saovsor |14 |
60ty T50VA LRSS 130 Epgo | 915 | ? ? 7‘ 6 5 4 3 2 1|
9 8 7 6 4 3 2 1
J15-P6 to J15-P1 (Fuse F24
51213 &2 |2 |d (® =BRN-WHT to WHT-BRN 2
4 w9 |2 |2 |0 | Location: Back Panel X10
2 & |2 12 £ |£ & | WHT-BRN
> (U] L r ; T e e
> |m s = 5%3
Circuit 80:%
1 535
Above Playfield: G, in | Above Playfreld: GI.in L /IS # #2 f‘?.:fh.oé #10%
i ged stoan | Pioasc ammotatsiond. §
\ J15-P7 to J15-P2 (Fuse F25)
=YEL to WHT-YEL
Location: Upr. Rt. & Mid. Rt. P/F X8
WHT-YEL
Ee]
Circuit S @
2 ©3J
YEL 1 /] #1 #2 ¥ #8%
J15-P8 to J15-P3 (Fuse F26)
= GRN to WHT-GRN
Location: Upr. Lt. P/F X10 + Back Pnl. X4
+ US Coin Door X2 (Euro X3)
This Edge is “Top of Playfield”. Bottom Assemblies Not Shown for clarity. WHT-GRN YEL-WHT on Col
3 "
Below: Located at the top of the P/F, Circuit 8 5‘\3 .
rear view of the Back Panel. 3 b 3
GRN #1 3 | Wiring #16% =)
Note: Gl above P/F is #555 Bulb. Connector YEL ‘?_3
'd N\
J15-P9 to J15-P4 (Fuse F27 p=p]
G E] @ ENENENcNENENE] @ - USTo a5 R (Fuse F21) >
S — Gls on 0 o0 Location: Z\IearP Ll/,t;/rflil’é(l:l\{% )L(ti ; o
e - wr. Playfie
G @E#!, Back Panel (X14) WHTvio el (TR ..
Ez 2 Lo
G Circuit g0 <
(0]
. (Gt 4 03 8
o VIO # | w2 F [#sx  J
« G.|. Bulb quantities may change ) Note: G above P/F is #555 Bulb.
during production.

Playfield % : _ _ Section 5, Chapter 2
Witing Believe It or Not” Page 103



SWITCH

Playfield Switch Wiring Diagram suen  coyun  DRIVE ~ CN5
cD) ginode g 3ir?de g'(‘)‘r:ﬂg'esrflgf DRIVE Wire & Transistor PIN
Nt S 3 ol ambles e s, Sore dodes g foged gy P o[ Bl - GRN-BRN__ Q117
GRN-RED Q2
3
GRN-ORG Q3| ,
| GRN-YEL Q4
GRN-BLK Q5 |
Switch 1 Switch 9 Switch 17 Switch 25 Switch 33 Switch 41 Switch 49 Switch 57
s s ._./L ._.B/ ._\7/ it oy Ly GRN-BLU Q6 7
Left Button Heal Tomb- owe onus arl-largel Upper Left Left
(UK OLI:JILY) Stand-Up stone 1 Left Pop Inlane - Left OPTO 1 Pop Outlane GRN-VIO Q7 s
Switch 2 Switch 10 Switch 18 Switch 26 Switch 34 Switch 42 Switch 50 Switch 58
F/Hﬂ L, N g AV e L GRN-GRY Q8 |
4th Spr. Jack- Lowe onus X ari-farge Upper Right Left
Coin Slot pot OPTO Right Pop Inlane - Mid. OPTO 2 Pop Return Lane
o 5|Switch 3 Switch 11 Switch 19~ |Switch27 - |Switch35 - |Switch43 " |Switch 51 Switch 59 CPU/Sound Board
C g 6th s« 4-Ball Trougl Tomb- Lowe! Bonus Vari-Target Upper Bot. Left 44— 1
s} Coin Slot #1 (Left) stone 5 Bot. Pop Inlane - Rt. OPTO3 Pop Slingshot —
Switch 4 Switch 12 |Switch20 ' |Switch28 ' |Switch 36  |Switch 44 ~ |Switch52  |Switch 60 WHT-BRN U400
s . o . o . o . o . o . o . o
Right 4-Bal Left ide Righ Lock 1- Vari-Target Right WHT-RED U400 8
Coin Slot Trough #2 Spinner Scoop Entry Orbit Top VUK Outlane
Switch 5 Switch 13 |Switch21 ~ |Switch29 [ |SWIteh37 | Switch45 - |Switch53  |Switch 61 WHT-ORG U400 ,
H/Hﬂ F/Hﬁ F/Hﬁ F/Hﬁ F/Hﬁ NI
Center Coin 4-Bal Right Scoo) 5 Lock 1 - Right Right WHT-YEL U400 6
Slot / DBA Trough #3 Spinner VUK Middle Ramp Return Lane.
Switch 6 Switch 14 " |Switch22 ' |Switch30 'g|Switch38  |Switch46 ' |Switch54 ' |Switch62 = | WHT-GRN U401,
L ~ / e ol e e e e
Left 4-Ball Trougﬁ Tomb- Banindt |4 T pidY- Lok 1% Start Right ' WHT-BLU U401 ,
Coin Slot VUK Opto stone 4 Head field Le Bottom Button Slingshot | |
05| Switch 7 Switch15  |Switch23  |Switch31 ~ |Switch39 ~ |Switch47  |Switch55  [Switch 63 WHT-VIO U401 ,
22 ' o x L o L ' o ' o e
e § 5th sk |4-Ball Stack- Shrkn. Left Mini Play- Lt. Jackpot | | Tournament WHT-GRY U401 ’
xuil Coin Slot ing Opto Head OPTO Ramp Make field Center Loop Button Wire & IC
Switch 8 Switch 16 Switch 24 Switch 32 Switch 40 Switch 48 Switch 56 Switch 64 ROW SWITCH PIN
= o g ._./ s s Switch RETURN RETURN CN7
Right Button Shooter Idol Eye Tomb- Mini P!a%- Left Plumb ReturnIC
O onLY) Lane OPTO stone 2+3 field Right Orbit Bob Tilt LECTAT
Playfield Lamp Wiring Diagram paer
J13-Pin 10 is Power Out for +18v DC to BLUE
] D iode Pl Diode  the Display Power Supply Bd at CN1-Pin 6 g 2=~"=_1 10
Note: All Switch, Lamp & Coil assemblies require diodes. Some diodes are located For Lamp(s): 'IQ "I?enrrmnal -or- g 8irc‘>de
under the playfield on Terminal Strips or Diode Boards and not on the assemblies. 33-35& 55.&2 & s trip 5] B oard YEL_BRN U 1 7 —
9
YEL-RED U16/ ,
YEL-ORG U15| ,
YEL-BLK  U14)
Lamp 1 Lamp 2 Lamp 3 Lamp 4 Lamp 6 Lamp 7 Lamp 8 YEL'G RN U1 3 5
be Jackpot 3 Mil Jackpot 1 Mi J Ethea{ Mil Shoot Agai J EUptes Mil J Ethes Mil Ri ht>s( ial YEL-BLU u12 4
Jackpotz Mil Eletelo] | lacKpo! I lacKpol 1l 0ot Again lackpot Il lacKpol il Ig| pecial
Lamp 9 YEL-VIO utt, ,
YEL-GRY U10] ,
Left Special 1 Idol Counter Tombstone 1 Scoop Arrow Wire & IC
Lamp 17 Lamp 24 CS'ﬁR,“.’;'N LAMP PIN
L
4 bR ic! DRIVE  J13
(R)IPLEYS RI(P)LEYS RIP (L)EYS RIPL (E)YS RIPLE(Y)S RIPLEY (S) A1 (Upr. Left) VNON B
Lamp 25 Lamp 26 Lamp 27 Lamp 28 Lamp 29 Lamp 30 Lamp 31 Lamp 32 IﬁiTupm 1/0 Power Driver Board
Transistor
SPETSNo6L LAMP
Grid B1 Grid C1 Grid A2 Grid B2 Grid C2 Grid A3 Grid B3 Grid C3 ROW RETURN J12
Lamp 3 Lamp 3 Lamp 3 Lamp 36 Lamp 37 Lamp 39 Lamp 40 RETURN Wire & Transistor PIN
of 0 0 _ 7
RL-°¥¥FE Bnge'P Skill Shot Tombstone 2 Tombstone 3 Million PI Loop Jackpot RED-BRN Q33 1
ight Pop ottom Pop i 0 ombstone 'ombstone llion Plus oop Jackpof
Lamp 41 Lamp 42 Lamp 43 Lamp 44 Lamp 45 Lamp 47 Lamp 48 RED-BLK Q34 2
0 Targe: Specal Torabt B Toget 2 Targot S.A Targot NA Targat Aust Target As RED-ORG Q35 3
arget Special arge arget ? arget S.A. arget N.A. arget Austr. arget Asia
8 Lamp 49 Lamp 50 Lamp 51 Lamp 54 Lamp 55 Lamp 56 RED'YEL Q36 4
.
U-I Advance Vari- RED-GRN Q37 5
Tombstone 5 Penguin Tombstone Right Spinner Right Jackpot Lock RIPOFF Target Antar.
e Lamp 57 Lamp 58 Lamp 60 Lamp 61 Lamp 62 Lamp 63 Lamp 64 RED-BLU Q38 6
© o
ﬂ)_ %emker t Gate Of g Rupﬁtel’?’ BUt?perP Tombstone 4 T va’ti_Af‘ RED-VIO Q39 8
lackpo ate Open ight Pop ottom Pop ombstone arget Africa
‘-_C.? Lamp 65 Lamp 66 Lamp 67 Lamp 68 Lamp 70 Lamp 72 \ RED-GRY Q40 9
e ‘ RED-WHT Q41| -
Q_ Left Spinner Multiball Light Locks Bigfoot Bonus Odditorium Head Knows BOZO
R Lamp 73 Lamp 74 Lamp 75 Lamp 76 RED Q42
.
.

Bonus Bonus Bonus
X Inlane Left X Inlane Cnt. X Inlane Rt.

Back Panel A

Tourna-
ment Button

Start Button

8ection 5, Chapter 2
Page 104
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From 1/O Pwr.

1"
N
J16-Pins 9-15

Driver Board
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Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

Explanation:

All Switch, Lamp & Coil assemblies require
diodes. Some diodes are located under the
playfield on Terminal Strips or 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 (noted
by "DOTS" meaning: "Diode On Terminal
Strip") or on a Diode Board (noted by "DODB"
meaning: "Diode On Diode Board").

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

All fuses are rated:
FLLCI)F"%I?EITQ LFEUFSTE 3A 250v Slo-Blo

RED GRY-|| Do Not Over-Fuse
NECBA SBRE

LOWER RIGHT
FLIPPER FUSE

RED BLU-
-YEL 3A S.B] YEL

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

Legend:

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

DTS/ TS =(Diode ) Terminal Strips (A-E)

Ripley's BION!™
Switches:
29 Scoop

¢ | Terminal o5 Side Sesep

— _ Trough............

006 @o @ [WHT-GRN
to Q22 .

GIe s S

to GRN-YEL

®@@® )

- Q ORG-YEL
E s 0 O ; 1o GRN-YEL
913%%“ Terminal N ” n WHT-YEL
WAL G strip Q’/ﬁ' |

R N O

o\’~°~f~(§— R/
S
° Ripley's BION!™ Ripley's BION!™
AN Lamp: Lamps:
A /YY) N D 33 Lwr. Left Pop C 35 Lwr. Bot. Pop
X ‘\(/-S‘ i TerminaI4Lum -1
X\ N € strip 34 Lwr. Right Pop
2\ - Bumper...........
UPPER RIGHT ] N
FLIPPER FUSE ED'EE,[,;LOKRG
BLU- =
9 m YEL j BLK
S25 [/ =/ N
-y 24 N P RED-GRN
B O g <
_ )
YEL-QB)RN /1 BLK o BLK
© I:EEBLK ~ & =
Terminal 'I§$SD-I?3§N ( e T ‘ j D-EEé-l-_lR(ED
Strip \ l@] —
© — Ripley's BION!™ Eipley‘s BION!™
m 1" o Coil (Q) & Lamp: :
ass 020 ’ L) gﬁé‘éﬁ LBk from 8 B ot EJpr). Bot Pop A egmg;. Left Pop
g 70 | . K rmin: __ Bumper.......... rmin: Lo o] FPRPN
o) i [ ELBLU B Terminalgz Gpr. Bot Pop Termnalg g Upr. Right Pop
CCC ‘ RED-GRY " BUMper..... " BUMper.....
$Q.WHT = BLU-ORG 3 YEL-BLK
©) x3Driver PCB ﬁ) ! DTS LS% ,B@: 3 & BLK from coil z D-& BLK
2 Bk 8 [)-YEL-vIO % BLK .
\‘?["é.:fs.%queu O &RED fromcoil .
) YEL-BLU RED-GRY
) o N [ H(ELB } %
)~ © —
e c Term.inal : BLK o BLK L'-
N\ Strip s = = ]
O < RED-GRY g YEL-GRN <
E =l J & BLK a
| o
”@ // ) // o See the Pink Pages, Playfield - General [}
° i Parts & Switches (Below) (Pg. 66) for S
\ — Terminal Strips, Diodes, Fuses and Fuse
Holders Part Numbers. 2

BACK PANEL L76-L77-L78

4 r"-(_'?.
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3- Flipper Circuit Wiring Diagram

GRY-GRN
GRY-YEL
GRY-ORG
GRY-RED
GRY-BRN
060000000000
1234 12|
DEDICATED SWITCH INPUTS
(SWITCH TO GROUND)
CPU-SOUND BOARD
(PARTIAL VIEW)
UPPER The Outside LEFT FLIPPER BUTTON located on the Cabinet
operates both the Left Flipper & Upper Left Flipper (if used).
6 RISk o gRisHT, S rlBRER The Outside RIGHT FLIPPER BUTTON located on the Cabinet
N.O IN CABINET N.O IN CABINET N.O IN CABINET operates both the Right Flipper & Upper Right Flipper (if used).
: K. DEDICATED : \7 DEDICATED . \—) DEDICATED RIGHT BUTTON ONLY: This switch is Double-stacked.
DS-5 DS-3 DS-1 Pressing half-way down operates the Lower Right Flipper;
- B B pressing full down operates both the Lower Flipper & Upper
Right Flipper(if used) simultaneously.
RIGHT LEFT Note on this Game: 3-Flippers are used (Lower Left, Lower &
E.O.S. E.O.S. Upper Right).
ON ASSY. ON ASSY.
N.C. | DEDICATED N.C. | DEDICATED . .
SWITCH SWITCH Technical Overview
DS-2 ,
ps-4 s Our Flipper System
uses one supply voltage
BLK NOTE- (50v DC) for both kick &
(GROUND) NG ='Norma||||y Glosed g‘;’g- dotnc'? the FGI_ame
-0. = Normally Open etects a Flipper
000000000000000 Cabinet Switch closure
! s a13 W H_ (during game play) it
POWER OUT L applies a 40msec pulse
J16 | to the gate of the Flipper
at4 W—H the gate ol pp
+ MOS FET Drive Transistor (STP-
A L'— STP20N10L 20N10L). If it continues
Q15 -
L to detect a Flipper
Cabinet Switch closure
Q16 W—H:_l' ,
I (the player holding the
J10 J9 button in) it will continue
/O POWER VOLTAGE HIGH CURRENT to pulse )the flipper drive
DRIVER BOARD OUTPUTS SOLENOIDS .
T T transistor 1msec every
"0 pay °87 ! 12msecs for the duration
00000000?¢ 090000000 of the hold cycle.
1 RED-YEL 50V DC ¢ |
e 34200 it e SRR | Stoke) Switch sorves
are located unaer the playiie, - ro e WI c Serves
586 Provios Page Tor foeatiks. Coil Wrap: YEL-GRN ORG-VIO the same function as
3A SLO-BLO (000300 Iﬁ%v:ﬁR before as it prevents
(Located under Playfield) 1 l ' FLIPPER foldback When the play-
/T RED-YEL 50v DC N\ o BLU-YEL 22-1080 IL er has the flipper ener-
Coil Wrap: YEL-GRN gized to capture balls.
W The E.O.S. Switch is a
LOWER i
3A SLO-BLO ' L LEFT normally closed switch
(Located under Playfield) ! < FLIPPER which opens approxi-
RED-YEL 50V DC N\ o GRY-YEL 22-1080 IL mately 1/16" when the
Coil Wrap: RED-RED flipper is energized. The
(60000 ) UPPER Game CPU will detect a
3A SLO-BLO "—N—" RIGHT switch closure if the flip-
(Located under Playfield) 25.1400 FLIIFI'_PER per bat is forced back by
[\ RED-YELS0VDC ™ , BLU-YEL - a high velocity shot or

hcl
QO
<
=0
o
N

Section 5, Chapter 2
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rebound on the playfield
and will apply another
40msec pulse of 50v DC
to the coil.

Playfield
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Transformer Power Wiring Diagram

Chapter 3 of 4

Cabinet Wiring

,,,,,,,, 171 1F/M2 7
1F/M1 — —
ON/OFF
o IBLK BIK [, [ o GRY 3 1OV AC 2
LINE ole
FILTER 1/0 T FOR LOGIC
I 2 GRY-WHT
sariat ot ‘/k WHT, I i e 5 5 — +12/-12V DC
RE1 oo ! 6 TO BRIDGE 3
- I_:___ 9 GRY-GRN 4 19V AC 3 |
—x [
25 [— 3 BLU-WHT 0 13V AC P
o< [ I FOR 18V DC
a "
'_3(2 1} MSVAC ! 5 l — CONTROLLAMPS | A
8> I 4 Py BLU-WHT 0 13V AC o | TO BRIDGE 20 <
|
L Lo 2
8 l WHT-RED , 16V AC . x
WHT ; o FOR 20V DC =
IR — colLs
0O
DOMESTIC WHT-RED 16V AC | | TOBRIDGE2 o
CONFIGURATION 6 7 g
1 GRN RED 1 8V AC P S
) GR‘OUND N Domestic = WHT 115V AC | oaevbe 9
Intl. = BLU 220V AC RED 8v AC 70 BRIDGE 21 o
(N)eutral 14 4
J1
CII_(IDNRED BLK-YEL " 48V AC 3
GRN (to (E)arth Ground) T FOR
11
° 24V AC
VARISTER 50V DC
Domestic = SERVICE OUTLET YEL-BLK
ntematiosOY . (Domestic / International) o 15 1 [ (nglLS
275V | Domestic = | NG Nt ntemationat Games HOT (L)oad BLKORG 48V AG 24VAC BRIDGE 1
Sto-Blo Fuse Intl. = BRN 220V AC 12 2
\nternational = Domestic = BLK 115V AC
5A 250V CN1
Slo-Blo Fuse WHT-GRN 2 88V AC 1 [
DISPLAY
JUMPERS FOR VOLTAGE VARIATION WHT | y 3 |  POWER
. SUPPLY
BOARD
] BLK-RED o 100vaC |, ||
2560 8
_® <<<
(4)(5)(6)| |CONFIGURATON FOR 1F/IM3 J14 5
DOMESTIC 115V 1 1 —
WHT <
OO : 3 :
] YEL i
115 VOLTS 2 2 FOR 2
5.7V AC | GENERAL | %
: ILLUMINATION x
v CONFIGURATION OF 220V v YEL-WHT A . (GI) i
V. OR LOWER LINE VOLTAGES V %
V' FOR INTERNATIONAL USE 5 5 %
EXPORT/ HIGH 6 6 I =
LINE VOLTAGE BLK — =
230/218/206 VOLTS = '@ @ @'
1F1= 5A 250V SLO BLO @ @ @ x
1V1= 275V VARISTOR ﬂ.@ @_ 1E/M4 LOCATED IN THE BACKBOX é
— 2
230 VOLTS BLU WHT 3
£
120V AC
BLK BLK z
D@ @] D @ G =
WHT WHT 2]
® ® ©r 2® ® BLu [ BLK <
P®O® @ ® @ 3
206 VOLTS 218 VOLTS ALLAST o
120V 5160018 13 (UL) L STARTER k
1F1= 8A SLO BLO - G0 EOTE o R0, =
1V1= 130V VARISTOR SPI N°: 010-5015-00 SPI N2 165-5011-01 5
— (60) u
>>> BLK BLK-WHT NG BLK Q
CONFIGURATON FOR| =" @ @ =
-(: ) =
JAPAN or o FLUORESCENT TUBE z
LOW LINE VOLTAGE _@ (:2 @_:l RED % SPI [\5522%1('3152%031_02 g WHT 8
>>> L
OXOXCY g
100/105 VOLTS 2
Cabinet Section 5, Chapter 3
. o b i oy L P
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CPU/SND BD.
VCN4 VY

MONO SPEAKERS X3

Cabinet / Coin Door Wiring Diagram

S 093

(®)
"))
=8
=/
®
-

520-5037-01

Section 5, Chapter 3
Page 108
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| FOR USE °CN<'5?L "SooR CPUISND BD. | VARY ACCORDING TO COUNTRY Lol
| SENTINEL veNTY I — R ‘
| TO SENTINEL COIN MECH.: Lol +20VDC| 1270 BOARD |
! WIRING CONFIGURATION WILL L2 onp| 2 2 VCNT V.
! VARY ACCORDING TO COUNTRY I 3 [KEY [to] |
| Pols SW DRV 1] 4 [GRN-BRN/—— ;
| i - ACN5 A !
! bog CPU/SND |
! [ OARI !
! RED [ WHT-BLU |
! CPUISND IRED___ | |x SWRET6 |5 3 !
| BOARD WHT-BLU | v SWRET 5| 6 PAHT-GRN| 5 i
i VCN7Y KEY . SWRET 4 | 7 PWHT-YEL| !
i 31 WHT-BLU WHTGRN | |Z ond ACNT A ;
| 5 |[WHT-GRN WHT-YEL | |z CPU/SND  COIN |
| 6 [WHT-YEL N/U ] BOARD MECH_|
1 10 BLK WHT-RED | [ _ VNV,
| N/U |z Red Stripe 10012 —RED 12V DC 1T
} [ JGRN:-BRN RED r8 38 GND 2|
| ACN5A WHT ! ; Ded. Switch 3|
I ‘cPU/SND GND |10 'epyiver | |2 .
| KEY |5 SW1IT 'GRy.GRN | @ s 5
| BRN | 4| 20v DC gwg g GRY-BLU | €23 6 | !
I AJTA SENTINEL NU_ us ol
L oPaR INTERFACE NU |14 [Grywio | 3is 8 | |
| DRVR BD. BOARD  SW4 |15 | £33 gl
| ! 88 |
1 ! =82 |

=)

ek

Notl)

RED-
PLUMB
cr:.l/g“? 50- e BOBUTILT COIN DOOR 4> BACKBOX LEFT
] WHT-GRY N.O. CONNECTOR SPEAKER (SP2)
SW RETURN 8 1> e - 3>
NO. ToumE o
[ N.O ! DL WHT-VIO E'ht COiBSIOt +
WHT-VIO - 7 - ~ uture Use
SWRETURN 7| 2 ° {2 } ———— o BACKBOX RT.
START | SPEAKER (sP2)
BUTTON BLK
. CPU/SND BD.
i N.O. - Left Coin Slot
SWRETURN 6| 35 WHT-BLU (3 > WHTBL eft Coin Slo \ Y CN4 ¥ o
&) -
WHT-GRN e acepior géE/IRNK%TRB(ggé)
SWRETURN 5| 5 WHT-GRN < 5 } - . Center Coin Slot ° 7> e
WHT-YEL j /7 WHT-YEL Right Coin Slot i
SWRETURN 4| 6 j e Pt ® iconsa
WHT-ORG Z| WHT-ORG P
SWRETURN 3| 7 j Q7 } 4th Coin Slot J TO COIN METER
WHT-RED WHT-RED European Use J16-7 +5V DC
SWRETURN 2| 8 {eDt+— e eFfuccanlse ¢ R e 22 RED )
— All Above Switches J7-10 Q24
CPU/SND BD. from
¥V CN5 V¥ %Klﬁ) Normally Open (N.O.) /ODRVRBD 78 VIO-GRY 5
I~ GRN-VIO / Pin:
SWDRIVE7| 8 ® <8 N/C 3
GRN-BRN 7+ N\_| from CN5-P1 (Sw. Drive 1) GRN-BRN
SWDRIVE 1| 1 < 1D
BLK { 1 } GRN
BLK | FOR THE PRINTER
Cl:.l/g“l; ED. — 1 p— SUB-ASSEMBLY
— | —
GROUND 00 BLK
10% BLK BLK : J16-7 +5V DC 1
CPU/SND BD | BLK I/ODRVRBD 22 RED 5
. V4 N JM X
¥ CN6 V¥ Memory Protect <1 p PORTALS S AN DC 82 GRY-RED
BLKRED oMo g SERVICE 8
P e e &l BUTTONS —
N.O. °
~ Pin: .
= 10 GRY-BLK < 10 } GRY-BLK “@——® BEGIN TESTC/
N.O. ENTER: BLACK START / TOURNIE BUTTON LAMPS
2 RY-VIO BUTTON
9 GRY-VIO E D> G » o & SERVCECRED:
GRY-BLU NO. BUTToN
UPPER 8 GRY-BLU < 8 D - VOLUME 7 RED
|
oo (5 . < AJI2A
oM RS rv.ore | SRR
o—eo2TN__¢y <! VI3V
LEFT ELPPER (o) GRY-BRN Al YEL-VIO [,
NO. had NI Gl YEL-GRY |2
DEDICATED el |3 WHT-GRN |_ ¢ |y YEL-WHT LAMPS
SWITCHES > GRN ! YEL on
5.7V AC| g 41> COIN
[Ny [ (S
1o PvAVR‘”DSR\#z BD | DOOR UK ONLY: 2 Extra Cabinet Buttons for the
S S A | 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
COIL POWER FOR USA 2 SLOT !
/10 PWR AMP CONNECTOR TO operate the Center Up/Down Post. Both but-
INTERLOCK SWITCH DRVR BD. $ BILL ACCEPTOR (DBA) COIN DOOR ONLY i tons are located under the Flipper Buttons.
REDWHT 16VAC ] BLK M5VACLINE |
- 7 4 ————(AC) |
20008 [ o < e VOLTAGE | UK ONLY
COILS = 61 (AC) " 1N4001 DIODE ‘
| 0—- 7> DIODE SPI PART No. | WHT-BRN[ /o
Common - 1 112-5001-00 | -
WHT-RED 16V AC 1/0 PWR 8 GRN-BRN ;1 i WHT: GRY<‘1
DRVR BD. WHT-GRN I
| Normally Open-2 ¥ J11 ¥ N ACNSA | 5 =5 Eroronn
BLK-YEL 48V AC 3 ACN7 A CPUSNDEBD. | mE /N.O. GE/N.O. BOARD
50v DC I cpuisNp B, SWDRVT -3 23 VCN5 V¥
cos SwReTs |
C -2 . .
BLK-VEL 48V AC F'ecrffm"'cBCO'g "ggghs- 193.00 10 PWR |
nterface Board, 520- - DRVR BD.!
———————————————————————————— WIRING CONFIGURATION WILL vury | | PRINTERINTERFACE OPTIONAL
|
I

Cable Wiring Harness SPI Part N2:
036-5408-00

RS-232 Printer Interface Board SPI Part Ne:
520-5069-00

|
Connection Notes: PRINTER BOARD
CN1

ORG-BRN

1/0 DRVR BD J16-3: 1

+12V DC ORGRED 15

DATALINES |—pBCBLK (3

1/0 DRVR BD J3-10: orcvel <

PRNTR CNT W< :

AJ2A ORG-BLU

IODRVRBD J3-9: ifwm | orovio |<)

PRNTR CLK DRVRBD. | ORGGRY | g
1/0 DRVR BD J2-10: N2

PRNTR ENABLE - GRY-RED |4

KEY Lo

1/0 DRVR BD J3-1: L <3

PRNTR BUSY “orGwet [ g

1/0 DRVR BD J16-7: D

+5V DC NIC <7

<8

RED (g

CPU BD CN7-10: BLK 1o
GND —

Cabinet

Wiring
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Printed Circuit Boards (PCBs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to 1.5v)
which is applied to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through
Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit operates identical as the LED1 Circuit.

Fe e, T TTTTTTTTTTTTTTTTTT T <.
| Vo eN l ﬁ] CN1 !
— | —

o , |
! 2 ° ! ° ° ® 1 | WHT/XXX 1
| RED | (Switch Row/!
| — = Return +)
| R1 | — TLRH180P :

I I Q2
180 Q [
i i 2N3906 !
| ! Q1 ¢ |
. 10K Q ° !
| ERINZ = | |
i i ? (B;:Saaéz gzgrrr?iltrt]er (s::gg”cr;:?or :
I
| | 1
: R2 ! Y . . 3 WHT/XXX |
I 180 Q I (Switch Row/|
: 1 Return +)
i . LED 2 E i
| T TLRH180P :
I o
! EEREN/ 2 |
I I
| | R6 Q3 |
| LBLK 1 | 10K Q & ___ 2N5460 2 | GRN/XXX i
I L PSisn L] (Switch Col/
= 520-5173-00 | 520-5174-00 ‘ Drive-) |
! GND Transmitter |  Receiver ~" = Emitting Light !
{

Trough Up-Kicker Dual OPTO Boards Component Layout & Parts

520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)
Wt Printed Largy
°
520-5174-00
(X ¢ Rl

st

° ° ° °
Front Side Back Side Back Side Front Side
(LEDs & 2-Pin Connector) (Solder / Surface Mounts) (Solder / Surface Mounts) (LEDs & 3-Pin Connector)
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. ﬁwith all Items 1-5I)
— 1 520-5173-00 Dual-OPTO Trans. Board PCB Assy. (with Iltems 1-3 only)
01 1 045-5111-02 CN1 = 2X, .156" Rt. Angle (26-60-5020) Conn.
02 2 165-5052-00 LED1, LED2 LED TLRH180P (Ultra Bright Red)
03 2 121-5067-00 R1, R2 180 Q 1/8W Chip Res. (CRCW)
04 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
05 3 545-5518-00 n/a Renl TPart OPTO PCB Rubber Grommet
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. eplacement ~art. PCB Assy. (with all Items 1-9?
— 1 520-5174-00 Dual-OPTO Rec. Board LED TLRH180P PCB Assy. (with Items 1-7 only)
01 1 045-5111-03 CN1 (T1-3/4 GaAlAs) 3X, .156" Rt. Angle (26-60-5030) Conn.
02 2 165-5052-00 LED 1, LED 2 SPI Part Ne: LED TLRH180P (Ultra Bright Redg
03 2 110-5006-00 Q1, Q3 165-5052-00 2N5460, Transistor (P-FET SOT-23)
04 2 110-0086-00 Q2, Q4 2N3906, Transistor
05 2 121-5082-00 R1, R4 10M Q 1/8W Chip Res. (CRCW)
06 2 121-5083-00 R2, R5 4.7K Q 1/8W Chip Res. (CRCW)
07 2 121-5011-00 R3, R6 10K © 1/8W Chip Res. (CRCW)
08 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
09 3 545-5518-00 n/a OPTO PCB Rubber Grommet

Printed Circuit : : _ Section 5, Chapter 4
Boards (PCBs) Believe It or Not'/4 Page 109




OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):

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.

2. Oscilloscope Test (indicates normal operating condition):

Fis. A 5y A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead
8. i 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.

» OO

Fig. B - B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
0 : > co 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.

?F: Switch Read Period

3. Bench Test (See Fig. C):

Fig. C +
Please Note: To perform this test you must use a spare & >
560Q Pull-Up Resistor, SPI N%: 121-5047-00 56000

Disconnect the OPTO Transmitter / Receiver Board +5v [ZH
from the circuit. Connect one side of a 560Q Pull-Up

Resistor to Pin-1 of the OPTO Receiver Bd. and the 0PTO iz aPTO +5y
other side of the resistor to a 5v DC source. Connect Trans. % ¥ OPEN
Pin-2 to GND. Connect a +5v DC source to Pin-1 of the

Transmitter & GND to Pin-2. Align with the Receiver GND [1H BLOCKED Ov
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. Ov when the BEAM IS BLOCKED.

Trough Dual OPTO Boards Alignment / Test for LEDI

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.

I

Wl

T

Plunger blocks BEAM

Lift

Plunger =——>p fplu}?gekr

View facing trough (with play- 0 chec
field in Se%vice Igosi(fion igl)lJ SWIsfhcohwis

j.,l JI A ,‘_

NIFEEUSE amaEy Printed Circuit
Believe It or Not/,

Boards (PCBs)
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Sectional view from right (Fig. 2a & 2b)

| me— — | me— —
Rec. Trans.
Fig. 2a Side Fig. 2b Side

y
I
I
|
]

B~ i — — —ait

LED 2 [ LED 2

[1 Light Path ]] [I ]]
(Note J?m _ﬂ
| alignment) I

e —

Trough Dual OPTO Boards Alignment / Test for LED2

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.

h

A
‘_i,_
m
o
[
m
_"!
A
A

Fig. 3a

-
[I Light Path D
<J.-— —_ ‘— —-.lr
LED 1 (Note LED 1
| alignment) I

e —

blocks

BEAM

| Lift
unger

’r(? chgck
switch as
shown.

I M P O R TANT

If replacement of LED is required, insure that is mounted correctly ( )
before and after soldering (See Fig. 4a / 4b).

Fig. 4a
Correct Position Incorrect Position
Printed Circuit | : @5 T Section 5, Chapter 4
Boards (PCBs) elieve It or Not"4 Page 111




[
BLK - 3 < GND
o -2 4« KEY 3
RED ] <_*5VDC
CN3-Pin 26 | BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 g
STAT® | NOT USED =
RESET STROBE P
DATA 7 DATA 6 o0
DATA 5 DATA 4 -
DATA 3 DATA 2 RIBBOI:IHCABLE 59
DATA 1 DATA @ =3
SWITCH 8 | SWITCH 7 o’
SWITCH6 | SWITCH5 £2
SWITCH4 | SWITCH 3 S
SWITCH2 | SWITCH 1 Ss
CN3-Pin 2| NOT USED | NOT USED | CN3-Pin 1 03
)
(o}
CN1-Pin 14| NOT USED | NOT USED | CN1-Pin 13 I
GROUND | SER. DATA a
GROUND |PIX CLOCK
GROUND |COL. LATCH R'BBO’:‘JZCABLE
GROUND _|ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | CN1-Pin 1
i ©
P2-Pin 14 NOT USED | NOT USED |P2-Pin 13 O
GROUND | SER. DATA 8
GROUND |PIX CLOCK
GROUND _coL.LATcH, ['PBON CABLE m
GROUND |ROW CLOCK >o
GROUND | ROW DATA &8
P2-Pin 2| GROUND | DISPLAY ENABLE |P2-Pin 1 o
28
Qi
] < o
_VIO-YEL [ o 4 +68vDC 2
BLU _ 5 ¢ *12vDC =
RED +5v DC =
) < g 4« TVOL S
= BLK GND
<5 ¢ 2ND =
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il GRYEL | ) 1 ovDC
) ﬂ< 1 4 ~MovDC
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Dot Matrix Display / Display Controller Bd. Combined Display Connections
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clieve It or.

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
insure synchronized
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.
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Display Power Supply Board Schematic
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D1
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075A ==
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330K Q
12w
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7PKKT56E oo b
7
KEY 5 1N4743
13V
D2
+20v (CN1 6, +20V 1N4OOS - ﬁfmsom
7PKKT56E
+v (CN1 7 +5V \
7PKKT56E hd hd e

Display Power Supply Board Component Layout & Parts

R9
1 SUPPLY
Cs@BOQRD .
¥ D6
H] c2 >
CN1Ir (:5@ + -
> [ Fl REVE = I
2 | F R T
o D I o —)
) —
N R2 Q3 ©
g — " [
s D5 =
g a0
g R1
i O 7] B o —| O
>
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
mo 1 B Rewy Powersumy Soms S R AT
= = f ur, v, adla IC Cap.
02 3 125-5035-00 C3, C4, C7 0.1uF, 500v, Ceramic %isk Cap.
03 0 125-5003-00 &CE), C6: NS) 22uF, 35v, Rad IBytic Cap
04 1 045-5015-07 N1 7PKK156E (PIN5=KEY)
05 1 045-5015-08 CN2 8PKK156 (PIN3=KEY)
06 2 112-5003-00 D1, D2 1N4004, Diode
TR R 5 L NgzeE, oy, s
- - s Vv, Diode
B e B INE7eA, 005, Bode
- = y V, lode
Boo1 Rl f Bl QRSB Fuse
- - use I
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
B3 R el RS
- - , - crew
19 1 110-0103-00 Q4 MJE15031, Transistor
20 1 121-5061-00 R1 130 Q 5W Res.
21 2 121-5060-00 R2, R3 47K Q 1W Res.
22 3 121-5038-00 R4, R5, R10 1.5K Q 1/2W Res. (R9: NS)
23 2 121-5059-00 R6, R7 330K Q 1/2W Res.
24 1 121-5062-00 8 2K Q 5W Res.
25 0 124-5003-00 (VR1: NS) 7812CT

Printed Circuit

8PKK156C
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4
N

8PKK156C
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Display Controller Board Schematic
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Display Controller Board Schematic
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Display Controller Board Component Layout & Parts

OJ

U8 @O

O O/
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1|o|o|o|o|o|o|6

WdG'Z| X WG Qg 9ZIS pieog [enpy

SS99-a1 08080191
V970 ONNSNVS

833

Ofg s =8

237-0255-00
REV.-C

(o}

0]
O
O
@
@
@
@
0O
9
0

ROM1

SANIddITIHA (1S)
#£009029M
d36098943

o
(72}
g
(2]
=3
S5
=1
z
7

o,

PINBALL. INC.

O
O

ITEM QTY  PARTNUMBER REF-DESIGNATOR
— 1 520-5055-03
01 1 045-5015-26
02 1 045-5015-02 J2
03 1 045-5015-03 J3
04 1 J4
05 7 C35-C39, C40, C41
06 20
C47, C48, C49, C50, C53 (C51: NS)
07 2 C26, C27
08 21 C1-C12, C13-C18, C20, C23, C52
09 2 C19, C25
10 1 165-5099-00 L1
11 4 R16-R18 (R19: NS)
12 1 n/a RESET
13 2 R11, R13
14 1 R8
15 5 R1, R2, R3, R7 (R6: NS)
16 9 R21, R22-R29
17 1 R20
18 2 R9, R15
19 1 R5
20 3 R10, R12, R14
21 1 U1
22 1 U2
23 1 100-0189-01 U3 (40-Pin Socket, 077-X)
24 1 100-5044-00 U4
25 2 (See Pg. DR. ® Table)
g’ 26 1
o B 1 100-5045-00 us
< B 1 U9
o E 1 U
N 30 1 RSN1
» E 2 n/a FB1, FB2
el 32 0 FID1-3
{v)
»
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C21, C24, C28-C32, C33, C34, C42, C43, C44, C45, C46

5)1isplay Controller Bd. (FCC FEB98) Rev. E June 2001

U5 (ROMO) (UB: NS) (32-Pin, IC Dip Socket, 077-5217-00)
u7

DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembl%
13-Pin, Dual row .1" Hdr. Conn HDR2X13
7-Pin, Dual Row .1" Hdr. Conn HDR2X7

3-Pin, PKK156B Connector
6-Pin (6P100)

SMT 0.01uF, 50v Cap. 103-0805-X7R
SMT 0.1uF, 50v Cap. 104-0805

SMT 0.22uF, 50v Cap. 224-1206-Z5U
SMT 470pF, 50v Cap. 471-0805

100uF, 25v TCap.
LED T1-3/4 DIFFUSER RED
0 Q 1/10W Resistor 0805

DO NOT STUFF

SMT 1K Q 1/10W Resistor 0805
SMT 1M Q 1/10W Resistor 0805
SMT 10K Q 1/10W Resistor 0805
SMT 33 Q 1/10W Resistor 0805
SMT 100 Q 1/10W Resistor 0805
SMT 100K Q 1/10W Resistor 0805
SMT 180 Q 1/10W Resistor 0805
SMT 220 Q 1/10W Resistor 0805
74HCTO04D (74LS04)
74L.S245DW

MC6809E

XC9572XL, Int. Xilinx®

4MB ROM 27C040 (M27C401-100)
74HCT273D

K6T0808C1D-GB55, Int. Samsung 046A
74HCT245D

LM3940IMP-3.3

8MHZRSN (8Mhz) Crystal

Ferrite Bead, FB0370

FIDTP50M

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

Belleve It or Nat /4
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I/0 Power Driver Board Theory of Operation

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 1/0 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/0O Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators:

These DC voltages are derived on the I/0 Board by LED SUPPLY VOLTAGE
rectification and filtering. Each has a LED indicating that L2 +5
power is being supplied to each of these voltage sources. L200 +20v
The -12v supply comes from the same transformer winding
as the +12v thus it does not have a LED indicator. L201 +60v

L202 +18v
** Note that the +50v & +20v power sources are turned off L203 +12v

by the Interlock Switches when the Coin Door is OPEN.

Reset Circuitry:
The I/0 will reset in three (3) cases:

1. The CPU is in reset. The CPU’s reset signal is fed into the 1/0 through connector J1 and forces
the I/0 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/0 Board. If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the 1/0 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 1/0 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. e 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 19NO6L 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 lllumination (G.l.) 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.

Printed Circuit
Boards (PCBs)
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I/0 Power Driver Board Schematic (Sheet 1 of 5)

4 3
SOLB
£271-C278 = 0.1uF 100U SOLA
HIGH soc_ 1
CURRENT = C271 _|C272 _|C273 _|C274 _|C275 _|C276 _[C277 _|C278 RESET i
SOLENOIDS —— —— —— —— —T— —T— T FLne
T 5p-07
J8 1 / !
oL IO N |
22K |
J8 3
D 1.0 |
Jj8 4 e :
J8 s a3 | = A3 Ul |
‘ —— 1 RESET
J8 6 22K CCLFFf 11 sOLB |
( ) | R4 2| g N R Ut
a4 - 51 2q b+l KT AESET | ——
Jjs ? ‘ 6] 5q D2 FrLpLicpCET )
— 22K 91 4q ap |8 D3 e 3 2
12 cq op |13 D% o110 | 10—
I8 5 1 R 15129 op |14 D8 o 20 2
a5 ‘ - 16 17 D6 22— 130 | 30 f2—
9|8 £ FEEY b5 Blup 40
‘ 22K —{8aq 8D |———2C D4 13|25 | g2
J8 E q HCT273 DS 1%y | B
R6 L1742y | 7q Lo
Q6 | = b7 _18|%0 &g lde
Q1-08 = STP28N16L ‘ 22K HCT1|73
o | = N / I
C ‘ 22K |
a8 ‘ L RS |
‘ C26i261£2657£26677[225777[225877[226977@2?@77 22K |
= (C263-C270 = 0.01uF |
£255-C262 = 0.1uF 100U
HIGH |
— CURRENT = _[C255 [C256 _|C257 _|C258_|C259 _[C260 _|C261 _|C262 |
SOLENOIDS — —— — —+— —T— —T T T
J3g 1 :
Js 2 a9 L N |
22K |
KEY 3 |
Qle = A1e
B J9 4 20K I
Jg 5 a1 | = ALL uz u3 |
‘ PGl 1 RESET RESET 1 B R
@ 22K Ch 11 s0n SOLCIT | e |
R12 21 1q 1o [2—be 08 Stp 1Q
12 | = 5] 24 oo DI+ .0 26
79 P ‘ G 7 D2 02 7
3q 3D 3D 39
22K El b el B! 0380 b
2] 5 op |12 D4 D4 13| cp e 2
J9 5 1 R13 1524 o5 |14 D5 D5 1420 el NI
q13 ‘ - 5] °g 2p |iroe DE_17] 275 g B
‘ - 13 gq ap | 18 D7 07 18] 45 eq ie
J9 E 1 HCT273 \ / ACT273
a4 ‘ 1 R14
‘ |
22K I
Q9-Q16 = STP2@N1GL
ars L | = RIS I
‘ 22K |
ate ‘ L . R1G
A | |
22K I
£247C248|C249|C250|C251 |C252|C253|C254
If £247-C254 = 0.81uF |
NOTES: |
1 ALL RESISTOR VALUES ARE IN OHMS ( Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
& ALL CAPACITOR VALUES ARE IN MICROFARADS ( uF), UNLESS OTHERWISE SPECIFIED. I
¥ 0.1 MICROFARADS (,MF) BYPASS CAPACITOR ON ALL IC'S.
4 E— 3
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1/0 Power Driver Board Schematic (Sheet 1 of 5)

2 1
igtg SOLB  (4-4D)
e I SOLA  (4-4D)
R SOLC  (4-4D)
EE%T i RESET (2-4A,3-4B,4-1D)
o7 FLMP  (4-4D)
= DO-D7 (2-4A,3-4B,4-4B)
The above circuit(s) continue at the address shown (#-XY).
| #= Sheet Number (1-5), X = Column Grid, Y = Row Grid
| D
| DIQ\QIB R25 H 2 J@
|
! » s D
I 1N4148 620
KD
I DIZ\QIS R26 L
| 1 Q26 4 J@
1IN4148 620
I D21 R27 L 5 JB)
. Ut D 27
—{cn 620 &4
s GO 1N4148 s J@
2{m | wf Df\lf R28 = —
— 2D 20 Q28
a 5 % I J6
8] 33 I fg 3 1N4148 620
Do | sat2
EE e 15—‘ p212 R29 = 8 J6
BN [ et B D Q29
18| is
SDHCTII?BSG 1N4148 620 3 KEY
I 5213 o 025-032 = TIP122 1
1N4148 620
| FLASH LAMP DRIVERS ‘
D’2\1‘4 R31 =
I % 931
| 1N4148 620 j
| D’2\1‘5 R32 <
| 1 932
1N4148 620 R288-R215 = 22K
| ©
() —
| g j
[any
| LOW CURRENT SOLENOIDS
| 2 J7
I DIQ\BIQ R17 u
3 J7v
| B a1?
| 1N4148 620 B
4+ J7
us | DIQ\QII Rig L
R I I - 5 KEV
1N4148 620
1Q
D282
gg ALS = e 5 J7
A
4Q 520
gg 7 J7
R20 —
7q -
____sa % G2e s J7 —
1273 IN4148 620
| QL7-G24 = TIP122
I P a2t
| IN4148 620 \j e Jv
| 9’2\915 R22 =
| A1 Q22
I 1N4148 820
I DIZ\@‘B R23 =
% Q23
| 1N4148 520
| Schematic Set
D207
| ~ ned _ Sl Sheet 1 of 5
Vi R200-R207 = 22K
| 1N4148 620
S
| g =
= SPI Part N2 _520-5137-01
| Prepared By: CES Inc. Edited By: SPI Inc.
. _ ~ Model: 237-0161-00_Dated; 09/05/97
| 2 1
=
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1/0 Power Driver Board Schematic (Sheet 2 of 5)
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UNB2N | 1 R263
B JI3 s oD +18U N\ I
5.8K
N
J13 4 = ouT 2 R4 W&‘*S |
Uccem Lo o I
= D222
Jis 3 Uiz ‘3 |
R262 UN@ZN | 1 |
+18U
KEY 2 GND 5. 8K I
N
— our 2 Moy IN4148 |
J13 1 sTA 4—‘Q7.
— 47 = uce 0221 I
Uir |3
UNB2N |1 R261 |
GND 6. gt 18V |
N IN4148
ouT R90 I
s sTA 11
4 N
vee D220 |
ule |3 I
+18U :
(4-4C) AUXLMP — AUXLMP |
(4-1C) LST
(4-1C) LMPDRU LMPDRU I
(1-1D,2-4A,3-48,4-10) RESET RESET |
(1-1D,3-4B,4-48) D@-D7 DO-D7
(4-1C) LMPSTB LMPSTB 1
(4-1D)  DRUB DRUB i
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number = Column Grid, Y = Row Grid I
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1/0 Power Driver Board Schematic (Sheet 2 of 5)
| 1

NOTES:

1 ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
[ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F), UNLESS OTHERWISE SPECIFIED.
0.1 MICROFARADS (uF) BYPASS CAPACITOR ON ALL IC'S.

N3]

74LS74A

Bl
CP:

I T

D

xLMP

/B

9 —

D

N

74LS74A
Rl

D
c
o o —
P
=
Y

CP3

/A

D

N

vy P2 ‘ 042 LAMP RETURNS
N | STP19NBEL C

S9¢ | STP1SNB6L m

s J12)

Ri@ |1 a4 s J12)
35K ‘ |

< RESET 1
LMPSTB 11 838
b7 3
06 4
D5 7
D4 8 fg 3& S DRU4 = ‘
N D3 13| cq [L2DRU3 ‘ B
D2 14 15DRU2 38K
NI 17| P o8 'SRV -
25 70 033-040= STP1S9N@BL
0818 g =) NEREY R36
] q
HCT273
33K
R35
39K
R34
39K
R33
39K
: A
17 Schematic Set
T Sheet 2 of 5
7
3 D
2

SPI Part N°: 520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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I/0 Power Driver Board Schematic (Sheet 3 of 5)

4

(8% |

N/A I
J5 1 I
(Js  2) |
J5 3 I
= u2ee I
4 —— 1 RESET
TR
Chq LIFLIPO
2 3 DY)
Jo s sl 1T i ] |
20 2D
6 7 D2
5 3u S E oaf] |
Js 6 ’ 2| 20 i Y
5q 5D |
15 14 D5
155 S0 I 18
KEY 7 15170 s |
80 8D [+2—2C
HCT273 |
J5 8 I
Js5 9 . N —
cz@Lz@gfcz@gfcz@zgz@g;zaggz1@77@2117 | AUX
oq
D1
C204-C211 = 47@pF = DY |
D3
o4
0§
B
Dq
i
The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
(4-1C)  ASTB |
(4-1C) FLIPO i
(4-1C)  AUXO
N s mam 4l - V.
(1-1D,2-4A,3-4B,4-4B) DO-D7 :
(1-1D,2-4A,3-4B,4-1D)  RESET l
(3-4B,4-1D) BRESET l
(4-1D)  10STB i
(3-4B.,4-1D) AB-A3
(4-1C) BDO-BD? -
+5U
RS7-R61 = 4.7K |
N @ ) (] —
mn mn Ln w w I
o [ [iny o o
R64 |
R49-R56 = LOK R6S I
R66 I
]
R67 :
Ces RE4-R71 = 100
DATA 59 I
J1 R70 I
e
I I R7L |
S 5
O O
71ools |
oot
5TO 073 ¢ R72-R76 = 1@2‘
O O
15 o0 12 R73 |
151° %120
15 o R74
HDRZX10 h7s
N R76
c1 |cz2 [c3 fe4  |cs

C1-C5 = 22@pFd

| (&%)

Section 5, Chapter 4
Page 122

o

elieve It

Printed Circuit
Boards (PCBs)



1/0 Power Driver Board Schematic (Sheet 3 of 5)

I T ALL RESISTOR VALUES ARE IN OHMS (£2), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. DATE DESCIRIPTION OF CHANGES < REVISIONS REQ. | BY.
I 1 ALL CAPACITOR VALUES ARE IN MICROFARADS ( uF), U‘NLESS OTHERWISE SPECIFIED.
I £ 0.1 MICROFARADS (4F) BYPASS CAPACITOR ON ALL IC'S. JAN 2001 | Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 & TS JET
J2-PINS5 thru J2-PIN9; Soldered Resistor 1002 1/4W 5% (SPI Ne:
| 121-5007-00). This Modification (highlighted below at J2 with a
| dotted-line box) was accomplished on boards produced after Jan. 1, 2001.
I This board is backwards compatible for the White Star™ Board System.
reseT | Bt_es_is_tgr_19()_£21 AUX.
FLIPO : | OUT PORT DI
Y] !
o )
D2 I
oaf | | :
D4 @ 2 J2
DS I | I
D6 | ! 1
D7 @ 3 J2
1
| ! !
| ! 4 KEY
! 1
| -
I U2@ 1 1 ! 5 J2
RESET 1 — e
I | ¢ a0 oqose I :
1
g? 2 e @ e J2
ol 512D 204 g | 1
b g|P S ' L7 g2
D% 3]7° Az i !
sD 5Q ! 1
05 T [ o | 1 |
R il oy IS I 8 J2
D?i 18] & oy R : |
1
| bexbe o C
L 1
: . ASTB o J2>
| €212|C213|C214|C215|C216|C217|C218|C219| c228
| 470pF
| £212-C219 = 47@pFd =
1
I -
V.
! N
[
|
|
I \ \
|
| B
: BDO
i BD1
i BD2
1 BD3
—R71 = 100 cos
|
| BDS -
| BD6
l BD?7
|
A7 - 10d A2 uUs
I At
DIR
A2
e 18| g,
= DL 17
B2
02 16
10578 D3 15 B3 Schematic Set
BRESET D4 14 gg Sheet 3 of 5
s 13| .2
22 |c3 o4 |cs c6 |c7 |c8 |cg  |cie |cii |c12 |c13 B? f Sg
B HC245
| SPI Part N2 520-5137-01
: 220pFd L N\

C6-C13 = 220pFd = Prepared By: CES Inc. Edited By: SPI Inc.

Model: 237-0161-00 Dated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

4

(8% |

| (&%)

+5U I
RESET |
U210 sl
BRESET PBRST  uCC é%%FLB
i ST &
TOL AST f2 ]
D 470pFd GND RST |
DS1232 N
= ED
L204
The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
(1-1D) FLMP Ir272
330
(1-1D) SOLC ]
(1-1D) SOLB |
(1-1D) SOLA +5U
|
/ U284 +5U 1
e 1 15 SOLA
Al 2]f 70 P14 socs R252lR283 |
A2 3|8 Y1 P13 soc I
c Y2 P12 FLop
Vel :3 11 FLIPO I
10578 4] & 10 FLIPI
A3? 5 Q;g YS Ps Aoxo 1
18 7 AURT !
% I
74L5138
]
1
(2-4A) AUXLMP
RLYBRU
U205 |
R254
Ao L v plS LIPSTB 1 u2e6 @2&@
Al 2 5 o1 14 AUXLMP — 1 9CLR 1K 2nBoo4
A2 3 P13 LrPDRU cP
e 2P DB 3 2 |
A3 6 T3P 1P Lars
SR 4 §1§ 2P 28rg |
59520 vspPg 30 39 [[g%gsTB
528 ve[5X 4D 4Q |
9 7 12CSTB
— v7 P 5D 5Q
- o0 oq | L5DsTe
745138 o0 >0 | sEsTe |
M BEESE
8D 84 |
HCT273
(1-1D,2-4A,3-4B) DO-D7 I
The above circuit(s) conti at the address shown (#-XY). I
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
B b216 R228-R235 = 1K I
+5U
@
N |
[any
N/R |
R220
J4 1 o |
R221 R220-R227 = 47K |
14 2 U202 |
= 9 FLIPI
| R222 5 B I
J4 3 DIR F—
R223 18{ 54 a1 |2 I
J4 4 ' ] |
B2 A2
R224 161 g5 as 14 |
J4 S }3 B4 A4 g
BS AS |
R225 131 55 a5 I
J4 S 1 ﬁ B A7 g —
B8 Ag I
R228 HC245
A J4 7 ]
R227
« :  —
622@19221 £222|C223|C224|C225|Cc226|C227 i
J4 9 |
€228-C227 = 1000pFd - |
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

N3]

| 1

+5U
R270
4.7K
+sul
8
vee =g
ST s RESET
ST et
RST I
7N BLANKING
RED
L204

DATE DESCIRIPTION OF CHANGES / REUISIONS REQ. BY.
02-13-95 DELETE "-12U" NET FROM POSITIUE PIN OF C29. BK JHS
ADD "GND" NET TO POSITIVE PIN OF C29.
MERGE UNNAMED NET FROM NEGATIUE PIN OF C29 WITH "-12U" NET.
05-25-99 CUT PIN-3 TO GND ON U210 (4-3D)

NOTES.

¥ ALL ‘RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F), UNLESS OTHERWISE SPECIFIED.

1 0.1 MICROFARADS (¢F ) BYPASS CAPACITOR ON ALL IC'S.

RESET (1-1D,2-4R,3-4B,4-1D)

C228-C235 = 4v@pFd =

TIITT]T

El J3
10 J3
1 J3
12 J3

R272
338
+s DRUG  (2-4A)
l 10STB  (3-4B)
T AB-A3  (3-4B)
BRESET (3-4B)
I The above circuit(s) continue at the address shown (#-XY).
I # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
The below circuit(s) continue at the address shown (#-XY).
I # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
} FLIPO (3-4C)
] AUXO  (3-4C)
I LMPSTE (2-4A)
] LMPDRU (2-4A)
3
BLYDRY RLYDRU (5-4C)
| ASTB (3-4C)
BDO-BD7 (3-4B)
azbo / +5U LsT (2-4A)
2nf9p4
I R245-R251 = 1K p21¢
+5U
| 1N40084
wn [€9)
I + +
- o~ o~
I 1N4148 T AUX. IN PORT
11| )
470pF -
| 2 I3
| L R237
I 3 J3
I U283 R238
I AUxL 18l 4 J3
1R R239
I Be 2 18 ° J3
| A1 B1 R240
| S E
A3 B3 R241
BD3 5 15
| A4 B4
BD4 6 14 > J3
BDS 7] 75 B5 13
| As B6 R242
BD6 8 12
BD7 s| 7 Br it i 5 KEY
I il B8 R236-R243 = 39K
I HC245 £229|C238|C231|C232|C233|C234
1
]
|

£243|C244|C245|C246

T C243-C246 = 470pFd

Schematic Set

Sheet 4 of 5

REV.
PINBALL, INC.
SPI I/O Power Driver Board

SPI Part N°:

520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 5 of 5)
4 |

(&%) |

|
FRLzFé!;:DIEQE]VQQCK I
FROM Iy |
XFORMER
Ji4 2
D
J14 4 1N4004
J14 s »
J14 6
(4-1C) RLYDRU
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
] POWER OUT
o ey +12U
R219
"y s
rizv -2V \\RLEZDW VAV ¢
1 <100 5! tg@ L
B €203 + /%\é SD@nguEF@ 1
L7 N
15800uF A1
+ey porsy osu T PEsel = |
- ! |
|
» |
LM3sek uis | \
+5U (J16 8 o o o S out uin | I
Jr ADJ T0 I
— R1L4 2
GROUND W J7-1(LOW CURRENT SOLENOIDS) I
- Pé:éﬁp 220 R115 J6-10(FLASH LAMPS) pe3seL BRDG2 |
GROUND @—« = 120 +20V
(15 19 |
GROUND 3 N AP L5 c27 L . I
£200 RED 15000UF _— ppaco” 5 I
0.1 25U
' 1 T |
T0 N
KEY @—x — J13-18 (CONTROLLED LAMPS) |
GROUND » €202 - €201 + | PR
- 15800uF 15000uF -
) 2507 [ 207 [ |DB35@1
- - |
|

e

-Nt

Printed Circuit
Boards (PCBs)

Section 5, Chapter 4

Page 126 4e




1/0 Power Driver Board Schematic (Sheet 5 of 5)
2 | i

2CK C35-C46,C238-C242 = @.1 Y
6 C238|C233|C24@|C241|C242| C35| C36| C37| C38| C33| C4@| C41| C42| C43| C45| C46
5

BR300 TpL]
10K
+5U
v JI5
R302  7TpL 3
L 8 JI5 1K

FROM XFORMER
3A S.B. C
Ji1 1 24UAC
@H&JRCZ F28
7AS.B.

i o

50V OUTPUT
FROM XFORMER el @ 50U
8UAC o
SuAC S 71 F20
L 3
vAC 2 3 J17 4AS.B. = B
5A S.B. BRC 2 S F21 ——

5 Jlo
3A S.B.

I
o
<
—
N

s Jiv
24UAC 18 J10@) 24uAC

16UARC 5 J17

16UAC 2 > J17 |
22 b o) o
8R S b B' 13VUAC 2 ;, o

NOTES:

M ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), UNLESS OTHERWISE SPECIFIED.
© 0.1 MICROFARADS (1F ) BYPASS CAPACITOR ON ALL IC'S.

Schematic Set

Sheet 5 of 5

SPI /0 Power Driver1oard

SPI Part N°: 520-5137-0

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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1/0 Power Driver Board Component Layout
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1/0 Power Driver Board Parts

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5137-01 /0 Power Driver Board Rev. G Comgalete PCB Assembly
01 5 112-5000-00 BRDG1, BRDG2, BRDG3, BRDG20, BRDG21 B3501
02 13 125-5030-00 C1, C2,'C3>Cs, C7, C8, C9>C10, C11, C12 220pF (|221
03 1 125-5033-00 C25 100u 50v, Ra ial Lytic Cap.
04 1 125-5035-00 C 6 UF, 500v, Ceramic Disk Cap.
05 5 125-5036-00 C27, C30, C201, C202, C203 5000uF 25v Radial Lytic Cap.
06 1 125-5034-00 G2 9 4700uF, 35v, Radial Lytic Cap.
07 1 125-5032-00 C32 100uF, 25v Radlal Lytic Cap.
08 17 125-5031-00 C35, C36, C37, 038 C39, C40, C41, C42, C43, C45, 0.1uF,’(104), C

C46, C200, G238, C239, C240, C241, C242
09 22 125-5028-00 0212>021é 0228>0237 C243>C246 470pF, (471),AX|aI Cap.
11 16 125-5029-00 C247>C254, C263>C270 0.01uF, (103), 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 | 1N4004, Diode
15 26 205-0004-00 F6, F7 F8, F9, F20, F21, F22, F23, F24> F27, F28 Fuse Cllps
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 Pln ;12 J6 (Key Pin- 91( 7FgKe£ Pin-5) 10PKK15

ey P|n 6), J13 (Key

23 1 045-5015-00 J3 (Ke 12PKK156
24 1 045-5013-00 J8 (Key P|n—2), J9 (Key Pin-3), J15 (Key Pin-5) 9PKK156
25 1 045-0014-03 Ji1 ) 10-84-4030 (3-Pin MOLEX)
26 1 045-5015-00 J12 (Key Pin-7) 12PKK156
27 1 045-0014-06 Ji14 ] 10- 84 4060 (6-Pin MOLEX)
28 1 045-5016-00 J16 (Key Pin-14) 15P
29 1 045-0014-09 Ji7 10 9-Pin MOLEX
30 6 165-5099-00 L2, L200, L201, L202, L203, L204 LE 1 3/4 IFFUS RLE
31 16 110-0106-00 Q1>Q16 22N 10L STP, Transistor
32 16 110-0067-00 Q17>024 Q25>Q32 TIP122
33 10 110-0088-00 19NO6L STP, Transistor
34 1 110-0069-00 Q OO 2N3904 Transistor.
35 32 121-5042-00 R1>R8, R9>R16, R200>R207, R208>R215 22K Q 1/4W Res.
36 16 121-5003-00 R17>R24 R25>R32 620 Q 1/4W Res.
37 17 121-5045-00 R33>R42 R236>R24 39K Q 1/4W Res.
38 8 121-5021-00 R49, R57>R61 R253 R256, R270 4.7K Q 1/4W Res.
39 11 121-5011-00 R50>R56 R255 R271 R300 10K Q 1/4W Res.
40 13 121-5007-00 R64>R76 ) 100 Q 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 Q 1/4W Res.
42 2 121-5033-00 R114, R269 220 Q 1/4W Res.
43 1 121-5030-00 R115 120 Q 1/4W Res.
44 1 121-5039-00 R116 50 Q Pot
45 2 121-5036-00 R117, R272 330 Q 1/4W Res.
46 2 121-5038-00 R216, R218 1.5K Q 1/2W Res
47 1 121-5050-00 R217 4. 7K Q 2W Res. (SANDBAR)
48 1 121-5009-00 R219, R245>R251, R254, R302 1K Q 1/4W Res.
49 8 121-5016-00 R261, R262, R263 R264 R265, R266, R267, R268 47 Q 1/4W Res
50 1 190-5002-00 RELAY FRL264D024/020K Relay
51 2 n/a TPL1 TPL3 Test Point Wire (24ga.) Loops
52 8 100-5012-00 U2, U3 U4, Ue, U18, U201, U206 74HCT273
53 1 110-0058-00 U9 7415245
54 1 100-5023-00 u21 DS1232
55 8 110-0089-00 U10 U11, U12, U13, U14, U15, U16, U17 VNO2N
56 1 100-0356-00 u19 LM338K
57 1 n/a u19 Heatsink (5v Reg.)
58 1 100-0338-00 U203 74HC245
59 2 100-0148-00 U204, U205 7415138
60 1 100-0037-00 U209 74LS74
61 1 n/a BLANKING, RESET Test Points
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CPU/8ound Board Il (with ATMEL Processor) Theory of Operation

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 & I1/0 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/0 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/0 through CN1. An /O Strobe Signal is fed through CN1-15 and is used to notify the 1/0
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.

Printed Circuit _ ‘ % .
Boards (PCBs)

Section 5, Chapter 4
Page 131

elieve It or .Nt Y




:G *09§

$80d

CPU/Sound Board Il (with ATMEL Processor)

8chematic (Sheet 1 of 4)
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)
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The circuit(s) continue at the address shown [ #XY ].
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CPU/Sound Board Il (with ATMEL Processor) S8chematic (Sheet 3 of 4)
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0 12 0 0 PRES Q MPIN [mpin
D als RN S \
POUT 11 |~ Qr—x 1
LK +5V 0
+5V —2-CLR gﬁg}"J
PRE L s 1
74AHCT74 = P17 Nao 2
Test Point
U216A —O PLASMA_RESET \at2 8
2 5 _PSTB Nz S
+5V D qQls
slok @ 5V 8 16 |
+!
GND _vce
POUT 1 |=r= L
+cR gﬁg}“g = 7415138 |
PON — |oRE L IPRES
74AHCT74 = ST
IRESET#
- —
J | | - G | F |
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 3 of 4)

| E | [ | - | E |
| E D C B A
| \ D3
VDb ao0s
I X X X X X X X X X
© o (=3 - o ) < 0 ©
| U206 S5 8 & 8§ § 8§ 8 —-
I A0 B0 8 R o ['4 o o o ['4 (14 o o ,7
A1 B1[L R [ kEYPINS
A2 B2 B T
| A3 B3 R551 )
A4 B4 R I
I n B ; I
. RW A7 B7 [ R I
! HpirR SV w| wf w| wf u wf o uw
| i o R e 58585858553 )
= GND‘_l10 Lol owLowl vl v o oYL
| = ST o o o o o @] < —
74HC245 - S8 & 8 & & & K
o O [S) [S) [S) O O O
| MPIN —1
I ==C255
I AuF
RAMCS#
| D[7:0] )
I ( )
RW
| U207
—_— =
U209 +5V D B2 A2
| Al A0 Dol D T D B ﬁi
2 Al 01 33— : BR
£ A2 D2 2—2 o B A6 IS n
I - A3 p3 282 D g7 A7[C
| e B TR W L (R -
A A6 g [22—28 2 \vee
I A ﬁg b7 1o{eND  OE[S [T IR ETHY TH TH TH ETH TR
s m ] : = | 8 8 8 8 8 8 § §
| A Al H——1+5v = 74HC245 g g g g g ¢ § ¢
A 2 — - — — — 3 =
I A s 2 INT \ g ool g g 8
A ‘A14 3 N\ b S S S ] 1 S B+
A RQ z Ol Ol o] o o ol ol ©
I Ao rscle -y g IOPORT =
GNDq = =
| x3oLic
%MA |AvvA 3 oE R29%8 U208
E :8E35 10K
I S Al A0 BO|HE
5 |Bisy Rt A1 BiHL
| RST A2 B2
g 68B09E A3 B3
| = A4 BA
ol A5 Bs5
I < 5 |AS B6 7%
2 A7 BT
jm +5V———DIR +5V s 5 5 & & 4§ & §
I %1 20 T Sl o o o o 9o 9o o
© IOPORT 19 _|== 10 S S - N A
| [2,3-A] INT# T} OE GND['*— g g o g af o o
E = —
e (L @ T4HC245 B Sl 9 9 g Sl ol g &
T FIRQ 8 =
| xa0 P12 = =
T Test Point A0
| \ / {
A10
N "
I (> D[7.0] [2,A5:4,J2]
| S BRosra [353)
SNDSTB [2, A-3
RESET# [2, A2:2,H-3:4,J-2]
I IORESET [2, H-3]
RA@ Q10
-QEORL 2N3904
= comin, 0in,
—|%1NOW 10K - [# X-Y] from..gD— [#X-Y] st,o...g <
ﬁITAOTW — The circuit(s) continue at the address shown [ #-XY ].
| # = Sheet Number (3-5), X = Column Grid, Y = Row Grid,
VTN > MPIN  [4,J-2]
r
. > DPSW [2,A-2:4,J-2]
T Swsre jvj;%] Sheet3of4:
D PLIN  [2)A5:4,J2] Program Memory
POUT 4,.|-2]
I STATUS [ 4, J-2 Schematic Set
Sheet 3 of 4
PRES PRES [442]
PLIN PSTB 14, J- CPU/Sound Bd. Il w/ ATMEL Processor
IRESETE SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14¢F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
al — — 2=

| E | D |

B | A
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$80d

CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 4 of 4)

— —
J | | H | G | F |
- T
+5V |
SN |INININ|NSINSINS|IAND UNZ(?O D[7.0] I D[7
5 eZe ZeZr e ZeZeZez NS / |
R208 S 18
R209 x181B0 A0
e T s R X a |BANR |
o o2 x R 15 B5 A5
Y : 1285 A6 D
e i TR BT e e e e e e L LA : I
o o S 5 &5 5 & 5 § 5 §svi—2lvec DR pun |
[ oe % 55 5 % 5% S5 5 [{GNDOE RESET# RES|
o oo Jen=lenae. Jen s = 74HC245
fo of 10 i guslngnznzindndnsin |
| | v < OZoZtvzﬂFoZoZoZoZ I
lo ™~ ~| ~| ~| ~| ~| ~| ~| _ . —_
lo <t <t <) ~) <t <) ) ~ = e B B = I
o
o oy U201 A
° o N o o 9o ] o 20 1__RESET#
o S & 8§ § § § VCC (aR#CLRA - POUT |
lo [hid 14 [14 [14 14 [14 [14 o R _ I
o Q(Q0) (DO)1D D
lo 2Q(Q1) (D1)2D |4 L
lo Q(Q2) (D2)3D|—% |
o 2140103} (D3)4D |5
lo o 25 12150104} (D4jsD |3 |
o o2 1516Q(Q5) (D5)6D H%
2X13 19 |7Q(Q6) (D6)7D g
{5 ) Ry i Yy Y B Ry Y B 1 8Q(Q7) (D7)8 I
8 &8 8§ § 8 § § S 10| anD
SRR Ll |
o o o o & o < 9 -
<RSI~ B~ N~ A~ I~ A . |
o o o of o o o © o < o
~ ~ =
1 < o« ¥ I
1 2| @ ¢Zpsts
1 PRES. |
] PLIN
+%V w w w
K l
(=2} o =]
8 g g2
S| o oOZ |
4 o f o
g 8 5 § 5 » ) = = = U202 _ I
3 7 He N l
R B2 A2 D
2 oA - .
s & & ‘& & BS A5 D
. . o] © o] o o 11186 A6 DO
[#XY] Mg [>— (g xY] 999 55 539§ 87 A7 |
- . 3 3 - = 20 1
s) continue at the address shown [ #-XY ]. o = ® 2 g +SVH—Tg \é%% %lé 79 ] STATUS |
_ N o ST S T T I >
eet Number (3-5), X = Column Grid, Row Grid ol O o o o = 74HC245 = |
[2, A-5; 3, A I7.. |
— 3,C-1] STATU!
[3&1] sTedus |
ey & e
z‘Azi g: 8 SWSTB SWSTB - SWi¢
[2AZ & o DPSW BF
3, C- MPIN |
2331 0%
3¢1] PRES |
3) C- PSTB
A2V 45y I
T T D [7..0 D[
2 FB2 FB1 y, 1701 ] L
VR1 4 I
5A s , €30 c29
3 7905¢ 2| | 1000uF .001uF I
T |
1
FB4 FB3
C125,.1uF. CN2 I
0
C40 == = C49 +5V
22uF M AuF C38== C31=, C37 T I
I D1 AUF | 470uF L001uF
1N4004 -|— g 8 3 3 3 g 3 3 |
“t KEY PIN 5 S g g g g g g g
= F12VDC |
= 1X6 o = o o o v © N
+12V Q| ©| ©| © © © © o
z POWER a8 g g 9 g § 9 |
VR2 el o ¢ o ¢ ¢ o o
+5A , ; FB6 FB5 |
* meosc =—=c39 "==c81 c51 |
2 AuF | 470uF .001uF U205
2 8 |
1 =l ;
A
D A B2
2 A3 B3 i
= |A4 B4 1
A5 Bb I
c47 = D2 D A6 Bel
AUF 200F  [tNa004 A 20 I
SWM 9 [BIR YGCIT0— +5v
L
= 74HC245 = I
- —
J | | - | G | F |
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 4 of 4)

| E | [ | - | E |
| E D C B A
| D408
I a3 =
| ©| 0| ©| | ©| |
I 0| ) ) 0| 0 0| 0 )
['4 14 14 14 ol ['4 14 14 5
ADC R234
| 1K 2N3904
| R235 = @
2N3904
I U203 v K il
RESET# | RESET# 1 [ msCLR# VCC[22— R236 -
[SWSTB 11 |
| — G [0 P4 2N3904
o 5 L
DO)ID 1Q(QO =
! B g —% ity ]
! e . 1
12iD5)8D 6Q(Q5)|H 1 R238
| 7{(D6)7D 7Q(Q6) | K 2N3904
D7)8D 8Q(Q7 = 1X9
10 R239 = SWITCH
| GND | Sorta COLUMNS
| 74HCT273 = 1K il
R240 =/ a7
| 1K 2N3904B_
R241 wf w w w ! | w w
| Qs 5| 5| 35| 5| 3| 5| 3| S
K 2N3904 S| S| § 3 3| § 3 S
I = ?EEETTFT
! I\ N N N ! N N
N ] ] N ] ] § N
| ol ol o o o of o o
+5V .
' T =
I x| x| x| X X X X X
g 9 9 9 9 9 g 2
i [f2) ©| ~| ) [=) [=) |
I < < < < A < | fel
] o o o o o I o
I 14 [14 [14 [14 [14 [14 o 4
U204 SW300
| y AQ  BOHS
5 Al B1 o
| B A2 B2
A3 B3
A4 B4
| s A5 B5
D A6 BBl z
| A7 BT
DPSW [ |RIR VCC|E— +sv SwoiPs =
| OE GNDf——
I =  74HC245 =
+5V —
| vils  U400A
SWSTB , 1 s
DPSW A e VREF +5V
v-|i2 Lm339AN  *5V Ca09 +
= vﬁU4005 22 g g 8 g g s
| ; g g 8 g 8§ g g g
1
| Bl e VREF
+5V = ] o] © o v © N o
D[7.0 V-[12 LM339AN of o o 9 <9 9o o 9
— 1 0o/ Vﬁ U400C = R415 g & & & & & § & D400,
! 9
14 220 V11N4148
| c| g VREF R416 D401
| 5V V1TNa148
v-liz Lm339AN  * 220
= Vil uUu400D R417 D402
I 1 u %20 VriNaTas
| o o vrer] | R418 D403
+5V 220 VITNa148
| U401A 22 LM339AN R419 D404 7
V+[3 5 = | 220 V11N4148
| 2 K R420 D405 5 ]
4 VREF P VITNa148
| 5V R421 D406
v-|iz LM339AN  *
= vils U401B 220 VI1N4148 SWITCH
| 1 7 ) R422 D407 ROWS
I B g VREF 220 V11N4148
w w w w w w w w
5V = I = = = = = R
V-[12 LM339AN ! B! I I I I !
I V43 u401C = ST =T o o < ol o] = . Sheetdof4:
] 14 2 g 8 9 g g g g 8 Switch Connectors
T c| g VREF o o o o of of of o
s === = Schematic Set
I v-liz Lm3zeaN SV B Sheet 4 of 4
z = Vﬁ u401D
1 11 8
13
| D] 1 VREF D A
V-|12 LM339AN CPU/Sound Bd. Il w/ ATMEL Processor
| = SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14¢F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
— i ate

| E | C
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CPU/Sound Board Il (with ATMEL Processor) Component Layout

Test Points (TP):
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lJ,lll'lllll'l‘ [T Illl'lllll'lll1
[N74AHCT741 g e e e [ 74HC245
S Y —
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O
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o
Jis
m (==
M27C04001-12FI 22853
VOICE ROM 2 TaLW

________________ Z0VN
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|
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M27C04001-12FI
VOICE ROM 3
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C253

= oo
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R

i
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2

M27C04001-12FI
VOICE ROM 4
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8532
N$NNN

1
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8
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N
e

CPU SOUND @

m*m*m*m*l*m*m*m*m*m*m*@‘u

p3 DEDICATED

—m—

c‘“h

TT
N~ ©
§ 8
]

U%%

TR )
3 &7

© 0 2 ©
8 & 2.8
S.5.S S

%Ei

NN @
8
N

L =
SRRLLLETE

C22]
C22¢

ﬁ@&ﬁﬁ
LT
TR

3 i

SWITC

\V4
CMEIEEE EEEs

C111

c275

NOTE o

<VBATT [3,G4]

8K/32K
<JP1 [3,H35]
<PLASMA_RESET

& 74HCT273 s S S8 o s S
N

ETZIEEE)

Tepad \ Lsp2l Lsptd.

TPA7: [ 3, H1]

<FIRQ TP12:[3,D-2]
<GND

<82 RESET [2 J3]
Sw200

LEDs
<1201/ L200
[3,J5]&[3,H2]

<Q TP5:[2,C5]
<E TP7:[2,C5]
<P2, PI,

PO
TP4 TP3 TP2:[2,D-5]

u402 TP20:[1,J-2]

P3 [1,65]
<JP2 [1,64]
<U219 TP8:[2H4]
<LEDI [2,65]
TAG I3 [115
<GND [l
<IP4 [1,E3]
<JTAGJ2  [2C4]
XILINK
<LED2 [2,15]

<+8.3V TP1:[2,15]
<GND_SIGNAL

Actual Board Size
14.67" X 9.125”
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* Surface Mounts (SMT) are not listed.

CPU/Sound Il Board (with Atmel Processor) Parts

* Surface Mounts (SMT) are not listed.

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5300-00 CPU/Sound Il 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 P,ln—5 6-Pin, 6PKK156
03 1 J2 JTAG Xilinx 6-Pin, ## Header
04 1 045-5015-07 CN4 (Key Pin-5) 7-Pin, 7PKK156
2 [ 1 J . 7-Pin. ## Header
06 1 045-5013-00 CN5 (Key Pin-2) 9-Pin, 9PKK156
S [ 1 CN . 10-Pin, 0.1 Header
(s308 1 045-5014-01 CN7 (Key Pin-4 10- Pln 10PKK156
09 1 045-5015-00 CN6 (Key Pin-5 12-Pin, 12PKK156
10 1 045-5015-01 CN1 20- P|n 0.1 Header
11 1 045-5015-26 CN8 26- Pln 0.1 Header
12 3 125-5043-00 C29, 37, C51 0.001 uF'g 023
13 4 125-5039-00 C48, C50, C75, C80 0.0022u éOOpF (222), Cap.
14 8 125-5029-00 C221>C228 0.01uF (103), 100v Ca ap.
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, G120, C123, C124, G125, £255,
C272>C277, C279>C292, C400>C40
16 3 C430, C431, C433 (near U403, U404) 1.0uF, ##v, Radial_Lytic Cap.
17 1 125-5017-00 C 10uF, 16V, Radial Tant. Cap.
w 18 4 125-5017-00 G78, C79, C107,C114 10uF,_25v-35v, Radial Lytic Cap.
S 19 2 125-5015-00 C109, C112 100uF, 25v. Radlal Lytic Cap.
s 20 1 125-5014-00 G409 22uF, 16v, Radial Lytic Cap.
s 21 4 125-5020-00 (G40, C59, C108, C115 22uF,_25v, Radial Lytic Cap.
o 22 2 125-5012-00 G116, G119 220uf; 25v, Radial ytic Cap.
23 2 125-5019-00 C31,C81 470uF, 25v, Radial Lytic Cap.
24 39 125-5028-00 C208>C215, CZ16>C220 C229, C230, C247>C254, 470pF (471 ), Cer. Cap.
C256>C263, C264>C271
25 2 125-5037-00 (C30, C428 1000uF, 16v, Radial Lytic Cap.
26 17 C427 G429, C436>C441 C443 C445>C451 S uF Ca ap.
27 2 C432, C442' (near U403 & U- SMT 0UF Cap
28 9 C411,C414, C416 C419 C420 422, C424, C434, C435 SMT 478
29 10 _ C410,C412, €413, C415, C417, C418, C421, C423, CA25,C426  SMT 100nF Cap
PR30 7 112-5003-00 D1>D3 D102>D105 b4 1N4004, Diode
Sy 2 112-5008-00 D200, D201 1N5817 Dlode
32 8 112-0054-00 D400-D407 1N4148, Dio
33 4 165-5099-00 LED1, LED2, L200, L201 LED T1:3/4 DIFFUSER LED
34 3 124-5064-00 R310, R315 ‘R316 0Q Jumper Res. (1-Stripe)
35 2 121-5041-00 R107, 1 Q 1/4W Res
35 20 121-5009-00 R8 R15 R234>R241 R278>R286, R412 1K Q 1/4W Res
36 1 121-5018-00 1.5K Q 1/4W Res
37 2 121-5043-00 R16 R17 2.2K Q 1/4W Res
38 2 121-5048-00 R410 3.3K Q 1/4W Res
39 12 121-5021-00 R21, R216>R223 R242, R243, R400 4.7K Q 1/4W Res
% 40 36 121-5011-00 R106 R224>R228 R244>R251 R260>R267 R296>R299, 10K Q 1/4W Res.
5 R301>R306 R413 R431, R432
2 41 3 121-5023-00 R9, R14, R104 22K W 1/4W Res
@ 42 1 121-5022-04 R110 33K Q 1/4W Res
S 43 9 121-5045-00 R108, R287>R294 39K Q Res.
=44 2 121-5032-00 R 47K Q 1/4W Res
o 45 15 121-5014-00 R229>R233, R295, R414>R422 220 Q 1/4W Res
2 46 1 121-5036-00 R312 330 Q 1/4W Res
2 47 2 121-5046-01 R105, R109 470 Q 1/4W Res
2 48 16 121-5047-00 R401>R408 R423>R430 560 Q 1/4W Res
49 1 F1 SMT xx Res.
4 R434, R435, R436, R508 SMT 1K Q Res.
1 R480 SMT 10K Q Res.
2 R502, R509 SMT 33 Q Res.
3 R465 R466, R470 SMT 100 Q Res.
35 R433 R437 R441>R459, R462>R464, R468, R469, SMT 100K Q Res
- R476>R479 R504>R507 R510
9 110-0069-00 Q1-Q8, Q10 2N3904, Transistor
1 U402 ATMEL, AT91R40008
1 8 ATMEL AT4QBV1614
1 U414 INX®, X XL
1 (See Pg. DR. ® Table u7z 512 EPhOM Sound (27512
1 (See Pg. DR. @ Table U210 (3 P/n IC Socket, 077-5217-00) 1MB EPROM CPU Game 5 C040)
* 4 (See P% DR. ©® Table ui7, U U36 U37 (32 Pin, IC Socket, 077-5217-00)  8MB EPROM Voice 1- 4( 7CO400| 12F_|1
= 1 65-6504-00 U213 PAL16V8Q Pro ramme
= 1 105-5046-00 U212 2 Pn IC Dlp Socket, 077-5208-00) 6264/M862 S6264A (28 Pln)
a 1 100-0189-01 U209 (40-Pin, IC Socket, 077-5209-00) 68B09E (7 - |n
w 2 100-5015-00 U215, U21 74AHCT74 (14-Pin)
2 8 100-0338-00 U202, U204 U205, U206, U207, U208, U403, U404 74HC245 (20-Pin)
o 2 100-5012-00 U201, U20 74HCT273 (20-Pin)
[ 1 100-0037-00 U407’ 741874 (14-Pin)
» 1 100-0148-00 U214 7415138 (16-Pin
<Et 1 100-0064-00 U211 Test Point Wire (24ga.) Loops: 74L.S374 (20-Pin
o 1 U406 VBATT, GND (nearCN7), 3.3v Watchdog, DS1233 (3-Pin
> 1 100-5023-00 U413 GND (near cNg), GND (near L200), |  5.0v Watchdog, DS1232 8 Pin
o 1 U219 GND_SIGNAL (near U405) 1.8v Volt. Regulator LT1503 (8-Pin)
1 U405 3.3v Volt. Regulator LT1086 (3-Pin)
1 124-5002-00 VR1 Test Point Pads -5v Regulator LM7905CT
1 124-5001-00 VR2 P1>TP5, TP7 TP8, TP11, +5v Re uator LM78050T
2 100-0377-00 U400, U401 TP12 TPi6, TP17,TP20 LM339AN (14-Pin)
1 100-0375-00 u30 LM833 (8— in
1 100-5018-00 u26 TDA1543 (8-Pin)
80 2 100-5016-20 U101, U102 TDA2030A (5-Pin
81 1 Y1 40MHz Clock PLE SQ3300S
82 1 181-5002-00 SW300 Dip Switch 8-Pos., (KSD08H Black)

n/a FB1>FB6 Ferrite Bead
84 535-5000-10 HSZ HSS (over U101, U102) Heat Sink (AAVID 531102
85 1 1( et ) Push-Button Switch (B3F4000)
86 1 545-5685-00 AT HOLDER (Always replace all 3, Size AA 1.5v Cells, with new ones, when required)
If a part is re7u1red where a part number is not
provided, call Tech. Support (see back of cover).
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Playfield S8witches OPTO Transceiver
Boards Schematic, Component Layout & Parts

Mini PCB
OPTO 12" Lead
(Black Bracket)

500-6775-00

Front

AA

(Pin2)>—__ A ) “ppl!

- White Stripe
(Pin-1)—__ K ) P
ITEM QTY PART NUMBER REF-DESIGNATOR
A 6 500-6775-00 MINI PCB OPTO ASM WHT / 12" LEAD
— 1 520-5237-00 Mini OPTO Trans. or Rec. Board
01 1 545-6092-00
02 1 237-5909-00
03 1 165-5052-00
04 1 601-5023-12 K, A
05 1 045-5020-02 Note White Strip to Pin-1

DESCRIPTION

PCB Assy. (with all Items 1-5)

PCB Only Plain

Black BrackethPIastic) Holder

#4-40 X 1/4 PPH Screw

LED (Ultra Bright Red)

;2};.Spéwker Wire (1-Side White Stripe
-Pin

Playfield OPTO Transmitter / Receiver Amplifier Board Schematic

2PK100 -
J2-1

2PK100

2PK100 -
J4-1

2PK100

MH234NPT FIDTP50M

MH4 FID3
1 1

MHZ234NPT FIDTP50M

- >

R10
ALY

LN 2
2 1 1 2
RED

7
gt ] 470

A

U

a
2N3904
2 J5-2 >
5PKK156
J5-3 )
D2
R3
1K N4148
2 3
R12
1 2 1 q

B8 !\
g |-
1 T LM33oM

1K

10
R
UL

R8
1

6.8K
c1
0.1

|
—

L

2
2N3904
2

IN4148
3

5PKK156

5PKK156
J5-4

5PKK156

5PKK156

2PK100

2PK100

2PK100

2PK100

P/F OPTO Transmitter / Receiver Amplifier Bd. Parts (Comp. Layout next Page)

ITEM  QTY
ol — 2
® DX 1
s} 02 2
D 03 1
04 4
a 05 2
06 2
g 07 1
08 3
w09 2
70 10 2
1 1
12 4
13 1
14 2
15 4

PART NUMBER
520-5239-01

Mfg. 22-23-2021
Mfg. 640445-5
Mfg. APT3216SURC

Section 5, Chapter 4

Page 142

REF-DESIGNATOR

8I73T0 Transmitter/Receiver Amplifier Board

R5, R6
R9
R1, R3, R12, R13
R10, R11
R2, R4
R8
C1,C2,C3
, D2
Q1, Q2
U1
J1,J2, J3, J4
J5

L1, L2
n/a

4

DESCRIPTION

Complete PCB Assembly

SMT 150K Q 1/10W Resistor 805, 5%
SMT 180 Q 1/10W Resistor 805, 5%
SMT 180K Q 1/10W Resistor 805, 5%
SMT 1K Q 1/10W Resistor 805, 5%
SMT 1M Q 1/10W Resistor 805, 5%
SMT 470 Q 1/10W Resistor 805, 5%
SMT 6.8K Q 1/10W Resistor 805, 5%
SMT Cer. .1uF 50v Cap., 10% X7R
1N4148W, Diode, 100v, 350MW
MMST3904, NPN, 40v, .02A
LM339M, Low Power Offset QUA
2-Pin, 0.1 Header (1 Row, VT, Tin)
5-Pin, .156 Header 81 Row, VT, Tin)
LEDD-SMT, Red 1206

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

Printed Circuit
Boards (PCBs)
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Playfield X3 (Triple) Driver Board Schematic
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Playfield X3 (Triple) Driver Board Component Layout, Parts & Wiring

Triple Driver Board
50623603 ),
in-g Ground BLK (186) [ |
To /0 Bd. J10 Pin-9 8 _ |
To 110 Bd. J10 Pin-7 Ground BLK __ (186) {4 1 |_VIORED (186) .50y Qut
KEY 6 2 VIO-RED  (18G) +50V Out
VIO-VEL (186 | , 3 | VIORED (186) +50V Out
Tol0Bd HoPing +B0VDC §  VIO-YEL (186) | , 4 | KEY _
TolI0 Bd. J7 Pin7 Q21 VIO-GRN 3 5 | _ORG-GRN
TolI0Bd. J7Pins Q20 VIO-YEL 2 6 ORG-YEL
To 10 Bd. J7 Pin4 Q19 VIO-ORG 1 |7 ] ORG > — —
_— Part of Playfield Cable | &3 2 &
@ > z
K3 = =
£ ® T
= L) =
= T =
5 g |2
i S k)
\VA = & ;
. 1 7 oI I T B =
(] ()
N TPKKI56D £ £ e
$ - [m] o
&7 " o
i 1 1 1 1 —— 0
] EIE ] I:Ig L—1 0 &
395DIdR =
8 1
N
Front I
+50V Out
VIO-RED
x3 Driver Board Vari-Target
520-5235-03 Trip Releasel
ORG-GRN
VIO-RED +50V Out
Upper Magnet
(Shrunken Head)
ORG-YEL
VIO-RED +50V Out
Lower Magnet
(Idol)
ORG
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
— 1 520-5235-03 Playfield X3 (Triple) Driver PC Board Complete PCB Assembly
. . . ’, { ) If/ . - .
Printed Circuit : : Section 5, Chapter 4
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Playfield Dot Display (5X7) x3 LED Board (ABC Left Ramp/Upr. P/F Sign) Schematic
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P/F Dot Display (5X7) x3 LED Bd. (ABC ... Sign) Component Layout & Parts

kM o

S ol ety o ) R
@ TR

® TR e I
L i W e o0
¥ N
oy 63014 | r08) 832
& [ 550404 J osisz0)
c7 1 12
Qff 4
R28 R30 4 TTTTPEE
Hu m g N fMzzzzzaaz
[ | [ A Aﬂ.ll_hzs L
g m
cs] c1o':jjsu“ H T re M
R14 Ri5
&n o < 2 o Rr"| Pﬂ R1or|ﬂf
U3 U2 ut
n‘;EH '_-J‘HilI::| w-] CZEHRM R
L I
N rm T B g m
H H 'Imlﬂ“ ) lﬁ!l Jm! lm'm:l

® o
DIGIT! DGIT2 o m H[
eeecee eeco00|
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Pages 90-91 for more details.

i

e0000 T 000060
eeeeoeo 00000
eococe| % . oceee00

g (cover) is not included with this PC Bd. Assembly.

See Section 4, Chapter 2 (Blue Pages)

Front (Dot Block) Side

(Y XX 00000 £
: ) o | o AT :0:
& e 5
237-0298-00 =
REV.-B @
2
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
-- 1 520-5236-00 Dot Display (5X7) x3 PC Board PCB Assembl
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- Cc9 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 Ne: 430-0006059; Dot Block 1.2: 5X7 LTP-1557AC
8 3 121-5084-00 R32-R34 Manex N°: 101-0001827) 10KQ 1/10W 5% SMT Res., 0805
9 9 121-5088-00 R1-R8, R31 Manex N°: 101-0001905) 1KQ 1/10W 5% SMT Res., 0805
10 21 121-5086-00 R10-R30 Manex N°: 101-0001897) 180Q 1/10W 5% SMT Res., 0805
11 1 100-5037-00 C1 gManex Ne: 131-0003773; 100uF 25V T. Cap.
12 1 100-5038-00 us Manex N°: 225-0005340) ULN2003(S)
13 1 100- ue 74HCO04 Hex Inverter 74HCO04AD
14 1 121-5089-00 MOD1 (Manex Ne: 105-0002703) 1KQ 1/8W 5CF Res.
Printed Circuit e ‘,1' P Section 5, Chapter 4
Boards (PCBs) Believe It or Not”, Page 147
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3-Position OPTO PC Board (Vari-Target) Theory of Operation & Schematic

The OPTO Printed Circuit *2"

Board (SPI PN: 520-5234- 4 J1
00) used in the Vari-Target 1 RED
Assembly, is an ordinary (+5v DC)
Photo-Interrupter designed | 1A AA 2 1 from 1/O
to signal Switches #41, #42 150 Board J16-P8
& #43 (OP1) back to the /8% o1 2 BLK

. (Ground) from
CPU/ Snd Bd. (Switch 2 |~ aPTO! /O Bd. J16.-P12
Matrix Grid). The slotted IN4148 3 KEY
OPTO (U-Shaped), L AR2 o, 1 4 GRN-BLU
location OP1 contains a [ VYV (Switch Drive
small infrared LED that Vaw — gz‘:rfng;‘;)
beams light across the slot 5 WHT-BRN
to an NPN Phototransistor. 1 IN4148 (Switch Return
This causes the R3 to CPU/Sound
Phototransistor to conduct IAAAZ— Board CN7-P9)

6 WHT-RED

and pull down the voltage at oW ' (Switch Return
the base of Q1 (2N3904 03 to CPU/Sound
Transistor) to .3v or less. Q1 | > Board CN7-P8)
(transistor) requires the Base Emitter IN4148 7 ‘:\é::c-r?seim
Drop Voltage (.7v) plus the Switch _|_

Drive Drop (.1v) to conduct, and since ~

8.2K

.3v isless than this .8v, Q1 stays off when the Switch Matrix Strobe (on
Pin-4 of J1) pollsit. Ifthe "Black Spinning Metal Toothed" Wheel breaks
the beam in the OPTO Slot, the NPN Phototransistor stays off, and
the base voltage on the 2N3904 Transistor is pulled to .8v during the
Switch Strobe through the 68K<2 1/10W Pull-Up Resistor (this base
voltage will be higher when the switch is not being polled). With the .8v applied to the base, Q1 conducts through D1.
This Diode (1N4004) prevents certain kinds of Matrix-Related leakages which show up as a "Phantom Switch" that
completes the corners of a square in the Matrix.

3-Position OPTO PC Board (Vari-Target)

Component Layout & P

arts

g 2 520-5234-00 .,
AT TEISTERN M &8

Sw. Sw. Sw. L 2GPINBALLLE LI
43 42 M — q :
'—: ATz Y I
,r ‘ 2 RTM1 T01

B my £ :
E T . ﬁé LEY 1
2 £ n anl |
e 3 5 ¢ 3 L U, H0T 0
s X 3 2z Y4 3 ao- Toes L
o 2 X o o = o TEE R
e 28 & &£ 9¢

a 2 2 T
S H =z 3 ¢ 9 Component
T £ o @ X ( Solder Side )
= é E 2 m
~ I ~ =
£ ¢ 30O c

c Te) < o
e 21 .

o o

to CPU/Sound
Board CN7-P7)

BTN EE

= B 3 =

2 PINBALLER L)
|

(2] g

4

© BRI
CES 1304

Note: In this game, this OPTO Board is used as a Playfield Detection Switch for the "Vari-Target" Assembly.

ITEM QTY PART NUMBER
- 1 520-5234-00

1 1 045-5107-07

2 3 121-

3 3 121-

4 3 121-

5 3 112-

6 3 110-

7 3 165-

Section 5, Chapter 4
Page 148

REF-DESIGNATOR

%Position U-Shaped OPTO PC Board

R1, R2, R3
R4, R5, R6
R7, R8, R9
D1, D2, D3

See the Switch Matrix Grid (Pgs. 16-17 or 104). PCB is used for Sw. 41-43, (GRN-BLU, WHT-XXX).

gel

ot

DESCRIPTION

PCB Assembl

Connector, 7-Pin .1" Header.

150Q2 1/8W 5% SMT Resistor, 1206 case
8.2K, 1/10W 5% SMT Resistor, 0805 case
4.7K, 1/10W 5% SMT Resistor, 0805 case
DL/LL4148 100v 500mW SMT Diode
MMST3904, NPN, 40V, 0.2A S0T-23 Transistor

(Slotted) QVE11233 OPTO Sensor Interrupt

Printed Circuit
Boards (PCBs)



9PKK156C
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25V
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1 1 1
L 22uF S R1g SR R8 R9
€3 100K S 100K <5 100K < 100K
2 2 2

UK & 8pecial App. 3X Transistor Driver Bd. Schematic

Ut
LderrR
1 Beik
3o q
—
S0 Qg
_]_ 14 D4 041
— b5 as &
D6 05
D7 Q7
74HCT273

7PKK156B

(J2-1)

1

R11 ) )
39K

R12

20N10L

D1 % D2 i D3
IN4G34 1N4934 IN4934
2
Q
3

39K

‘R132

2 .
'll: 2 =
) 20N10L

39K

Q. u “E
L I [ R S
n w e m a
n E
“ ; L -
. T ‘E::] i H
]
o Ha-
lles < o]
o T Q o w
420-3004-1, TF
REV.~
ITEM QTY PART NUMBER REF-DESIGNATOR

— 1

Printed Circuit
Boards (PCBs)

520-5068-01

Solenoid Expander (x3 Transistor) PC Board

£

Believe It or Not/

DESCRIPTION
Complete PCB Assembly

Sec. 5: PCBs

Section 5, Chapter 4
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UK 3X Transistor Driver Bd. for Up-Posts & Dot Display X3 LED Overview & Wiring

To Playfield Dot Display x3 Board
(Connector under the playfield)

ul |
10 ORG-WHT N
9 ORGGRY \{ ORG-BRN !
Conn. | 8 ORG-VIO /| ORG-RED o1
toll0 |7 ORG-BLU N\, /  ORGBLK :
Power | 6 ORG-GRN AN ORG-YEL L
DEvE - ORG-YEL N __/ ORG-GRN 5
Board | 4 KEY / AN ORG-BLU :
J2 3 ORG-BLK AN ORG-VIO i
) ORG-RED / ORG-GRY 8|
i ORGBRN /" N\ ORG-WHT o
|
a b KEY————— 10
PNK-WHT RED 5V 14| |
12 BLK GND
1 112] I
10
Conn. | 9 To /0 Board J16-11 |
,;o /0 |s To /0 Board J16-5 |
ower | 7
Driver | - == ==
Board |5
J3 4
3 =
2
1
1 o @
loooadl 56000 50600
cooog slelelele slelelele
eooog slslalsls 00000
slele]els | slslalsls 000
S A .
g g
o o
Low Power
20v DC
r
1/0 BD.
+5Y  NC 1 l
NG 2 %
KEY 3 Auxilliary 1 NC Left Post | 05.1200 ] _AUX. 1
RED | 4 . 9 KEY (@1)
NG 5 Driver 3 WHT
ORG-RED| g Board 4 | RED Center Postf23_21100} AUX. 2
ORGBRN| 7 | 520-5068-01 BLK (Q2)
ORG-BLK| g 2 BLK
PNK-WHT | o 7| ORG = RightPost]26.1200), AUX. 3/
J1 J2 (Q3)
T I
Coin Meter
o RED [1 | [ ] RED_+5vDC . )
NG B > From existing 3-Pin
BLK | 2 2 | BRN-BLK Connector in Game
3 " Cabinet for Meter

Section 5, Chapter 4
Page 150
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UK 3X Transistor Driver Bd. for Up-Posts & Dot Display X3 LED Overview & Wiring
with the Tournament Serial Interface (T81) Board

BETA brite® Electronic Color Message Display

Cabinet Bottom

BETA brite°®Power Cable

Plugs into Service Outlet
provided in the bottom of all
domestic SPI Pinball Games

To Playfield Dot Display x3 Board
(Connector under the playfield)

ul 1 1 |
10 ORG-WHTT 1 | ORG-BRN N
9 KEY. 9 » | ORG-RED 1
Conn. | ¢ ORG-GRY| 5 | ORG-BLK o1
toll0 |7 ORGVIO! 7 4 KEY 3
Power | 6 ORG-BLU | & 5 | ORG-YEL a1
i I ORG-GRN |  |J1 J4| | ore-GRN 5|
Board | 4 KEY ORG-YEL | , 7 | ORGBLU 6
J2 5 ORG-BLK | , g | ORG-VIO 711
" ORG-RED | , o | ORGGRY 8
1 ORG-BRN | 10| ORG-WHT 9
Tournament 5 KEY 1ol 1
i PNK-WHT :1|2: Serial 1 |¥8VDC RED RED +5V| I
15 BLUWHT | | [nterface J5| ;[GND  BLK BLKGND)
o GRN-WHT [ 19| . Board Lt spon existing — |
BRN-WHT| o | 920-5220-00 2-Pin Cabinet I
?0"/13- 9 PINK | & Hamese To /0 Board J16-11
Pgwer 3 GRY] ; Tol/OBoard J16-5 |
Driver | s vio| ¢ [J2 J3 - - = = = = =
Board 5 BLU| 5 Not
J3 4 GRN | 4 Used
3 YEL| 3 -
" ORG|
1 BRN | 1
Optonal = B
RS2 Printer Port 00000 00000
0000 20000
a FROM
BRN
Low Power
20v DC
J7-
— I/OPéD.
+5V  NC 1
NC 2 Left Post AUX. 1
KEY———— 3 Auxilliary | 1}——NC 26-1200=5
RED f4 i 2 ———KEY @)
N s Driver 3 WHT
ORG-RED| ¢ Board 4 | RED Center Postf23_21100} AUX. 2
ORG-BRN| 7 | 520-5068-01 BLK (Q2)
ORG-BLK| g 5Bk
PNK-WHT | o ORG - RightPost] 251200, AUX. 3/
_I_J1 J2 (Q3)
Coin Meter '
o RED [4] 4] RED +5vDC o .
NC NG > From existing 3-Pin
BLK 2 2 BRN-BLK Connector in Game
31 (3 = Cabinet for Meter —

= W
Order the Optional ToPS™ ((;\_(;):')urn ent)Pinball System) Kit!
Call Technical Support at 1-800- 142-537 for more information

TQURNAMENT PINBALL SYSTEM

Printed Circuit : : _ Section 5, Chapter 4
Boards (PCBs) Believe It or Not'/4 Page 151
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)

W2-1v ) 3
w2 2R
12PKK156 1 Ml
1 3
42-2> 1 2 z A
12PKKI156 i 4 A
Q2-3
12PKK156
12-4 R2B R27 R26 R25 R24 R23 R22 R21
= i > AUXIN 100K 100K 100K 100K 100K 100K 100K 100K
12PKK156 > R36
D Qz2-5 Q3-D
220
12PKK156 R35 12PK156
(J2-6) L’\/\/\ J3-2
220
12PKK156 E R34 12PK1564
12PKK156 R33 12PK1564
JZ2-8 (J3-4)
220
12PKK156 R19 R32 12PK156J
QJz- [ ADRSTB J3-5
220 220
:Jzims{a R18 o R31 :JzP}msaJ
( -10 - —
220 220
12PKK156 R17 - R30 12PK156J
—1 J2-1D o -7
l 220 220
12PKK156 er Lco Lo R29 12PK1564
™ ™ 3%
220
12PKK156 | 12PK156
= —L c28 L c27 L c26 L cos L c2s L c23 L c22 L co 12PK156J
£7pF 47pF 47pF 47pF 47pF 47pF ATpF — 47pF J3-10

T 12PK156J
—{J3-1D
— 12PK156J

{J3-12

C 12PK156J

BRST

a5 —~— 3|
1[5/ > IR
A L ADRSTB [— T by J—_;;LSBQDW
1

Ly o oro:71 ho

100F M IN4148
35V 52
v 103
hD5__ 14 Ino
€L T -
— ' 1os U6-8B
- o RESET Toli2 [ Auxout
74HCT273D W o—* a0 |y e
Tl NC.
13
! }7M
I T2l ne.
Bl vrli ne.
74LS139DW
=
2PKK156 ci0
5-2 28V
100uF
2PKK156
A
R1 R2 RS R4 R R6 R7 RB DL0:7]
100K 100K 100K 100K 100K 100K 100K 100K ()
R9
CIED, 0
220
10PK1S61 R10
An-2> o1
220
10PK1Z61 Rit
— J1-3 = D ) o1 l18_snog o073
220 kDL 7 _sDi
10PK1561 R12 D2 3 S?; e snz/
J1-4 3 D3 PR K
D4 5 85 H4s044
220 (05 oo fmssos
10PK1561 R13 o6 7 87 H2—50¢4
J1-5 D4 D o
220
LopkISs! 220 74HC245DW
1-6) D
220
10PK1S6I R15
Q1=7> 25
220
10PKISEI Ri6
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)
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Tournament Serial Interface Board Component Layout
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e Appendix D
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APPENDIX A

Pinball Game Firmware Table

Chip  Program USA Bd. Raw Chip  Program USA Bd. Raw
EPROM __ Size Part N2 Ver. Loc. Part N2 EPROM __ Size Part N2 Ver. Loc. Part N2
Laser War Lethal Weapon 3
CPU 256K)  965-0004-00  LWAR.C5 c5 960-5007-00 CPU 512K)  965-0082-00  A2.08 5 960-7001-02
Sound o (256K]  965-0005-00 J5 960-5007-00 Voice 1 2M 965-0083-00 Ui7 960-5010-00
Sound (o  (256K]  965-0006-00 J6 960-5007-00 Voice 2 2M 965-0084-00 U21 960-5010-00
Sound o  (256K)  965-0007-00 J7 960-5007-00 Sound 256K)  965-0085-00 u7 960-5007-00
Display 2M 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display 2M 965-0087-00  A2.06 ROM 1 960-5010-00
Sound 256K)  965-0008-00 7F 960-5007-00 Used on Display PCB 520-5055-00)
Sound 1 512K)  965-0009-00 6F 960-7001-02
Sound 2 512K)  965-0010-00 4F 960-7001-02 i R
Display % M)  965-0087-04 A2, ROM 0 960-5015-00
Secret Service Used on Display PCB 520-: 5055 01)
U 256K)  965-0011-00  Ad-6 B5 960-5007-00
U 256 965-0012-00  A4-6 c5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 CPU 512K)  965-0119-00  A1.03 c5 960-7001-02
Voice 2 512K)  965-0015-00 4F 960-7001-02 Voice 0 M 965-0132-00 Uiz 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 oM 965-0133-00 U21 960-5010-00
B i 822 81%(1) 80 A1.04 ROM 0 380:20%0:00
Ispla .
Toeredo A"ez)ée 965-0016-00  A2-1 B5 960-5007-00 Dispiay Clvad on Diopiay PCB 520-305500 ROM 960-5010-00
&pU 5BoK)  965-0017-00  A2-1 c3 980-5007-00 Sed on Dipiy -5055-00)
Vocer (215K 885003000 i 980.7001.05 Displ. 122.00 M0 ROM 1
olice - - i - -
Sound 256K)  965-0018-00 7F 860-5007-00 SPlay (edd on Siapiny PO 520-8058.01) omo 960-5015-00
TicmP% Machin1e28 965-0021-00  A2-4 B5 960-5006-00 Rocky & Bullwinkle & Friends
-0021- - -5006- P 12K) Al -7001-02
CPU 256K)  965-0022-00  A2-4 c5 960-5007-00 Vhice 0 3 eI % 03 6020008
Voice 1 512K)  965-0024-00 6F 960-7001-02 Voice 1 > j S i 00 021 960-5010-00
Voice 2 512K)  965-0025-00 4F 960-7001-02 Sound 556K)  965-0141-00 U7 960-5007-00
Sound 256K)  965-0023-00 7F 960-5007-00 Display aM) © 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
GPU 256K)  965-0046-00  A2-4 B5 960-5007-00 P 12K -0143- A5.1 -7001-02
CPU 256K)  965-0047-00  A2-4 c5 960-5007-00 Vhice 0 ) es0ldiog M8 3 6020008
Voice 1 512K)  965-0049-00 6F 960-7001-02 Voice 1 2 J 965-0145-00 U21 960-5010-00
Voice 2 512K)  965-0050-00 4F 960-7001-02 Sound 556K)  905-0146-00 U7 960-5007-00
Sound 256K)  965-0048-00 7F 960-5007-00 Display aM) © 965-0147-00  A5.10 ROM 0 960-5015-00
ABC Monday Night Football Last Action Hero
GPU 128K)  965-0031-00  A2-7 B5 960-5006-00 P 12K -0148- Al.12 -7001-02
CPU 256K)  965-0032-00  A2-7 c5 960-5007-00 Vhe o e e dlaste 37 9e0-507408
Voed  [2iak) 982003400 i 980700105 oy ESJK 382013700 b7’ 380200700
oice oun - -
Sound 256K)  965-0033-00 7F 960-5007-00 Display a ) SRYIR Aos ROM 0 960-5015-00
R%bSCOP 256K)  965-0036-00  A3-4 B5 960-5007-00 Tales from the Crypt
-0036- - -5007- P 12K -0157- A3, -7001-02
CPU 256K)  965-0037-00  A3-4 c5 960-5007-00 So.Ee 0 ) es0ip00 M08 3 6020008
£ Ee bl @ Euaw
oice oun 25 965-0160-00 7 960-5007-00
Sound 256K)  965-0038-00 7F 960-5007-00 Display aM) )RR Ason ROM 0 960-5015-00
Phantom of the Opera The Who’s Tommy
GPU 128K) = 965-0026-00  A3-2 B5 960-5006-00 P 12K) -0162- A4, -7001-02
CPU 256K)  965-0027-00  A3-2 c5 960-5007-00 Vnice 1 3 ez 0iez 00 00 3 6020008
Voice 1 512K 965002900 e 960-7001-02 Voice 2 i 965-0166-00 U21 960-5015-00
oice - - - -
Sound 256K)  965.0028-00 7F 960-5007-00 Ve 2 " g 03 900-2012:00
Sound 512K)  965-0164-00 U7 960-7001-02
Back to the Future Display aM) © 965-0163-00  A4.00 ROM 0 960-5015-00
256K)  965-0041-00  A2-0 B5 960-5007-00
SP“ 1 (k) oe2ooaaes 20 & 00200700 WWE Royal Rumble Al 700102
olce - = - - - - -
Voice 2 512K)  965-0045-00 aF 960-7001-02 Ve 1 e 962019900 06 37 9040008
Sound 256K)  965-0043-00 7F 960-5007-00 Voice 2 4 965-0173-00 021 960-5015-00
TS LR o S
e Simpsons oun IS gty
%y 1200 gso0sion 27 85 260 5006.00 Display aM) © 965-0170-00  A1.02 ROM 0 960-5015-00
ey EE Sl £ Gy GunsNRoss
oice 2| - - - E
Sound 256K)  965-0053-00 7F 960-5007-00 Vi 1 WA 85017200 AS00 37 0407508
Voiced  (iM) 985014000 Ve 380201200
i oice - - - -
Checkpomt 128K)  965.0056.00  A17 85 960-5006.00 Voice 4 4 965-0181-00 U37 960-5015-00
&hU 188 e0me0e ALY cs 380-5007-00 Bound W SRZUIER Ao ROM o 380409458
ey SRS A
oice - - - - =
Sound 256K)  965-0059-00 F4 960-5007-00 Maverick *
Display 512K)  965-0060-00  CP80 Us 960-7001-02 CPU 512K)  965-0182-00  A4.04 c5 960-7001-02
Voss (M 882018200 Y 380201200
oice - - - -
Teenage Mutant Ninja Turtles Voice 3 4 965-0187-01 U36 960-5015-00
CPU 128K ; 965-0061-00 A1.04 B5 960-5006-00 Sound 512K) 965—0 85-00 u7 960-7001-02
GO, O ShmEm MG B s sgh 0 SRS Mo e mdEn
Y3z 1 sz00eion e 383 5004 80 Dispiay AM 965-0184-00  A4.01 ROM 3 960-5015-00
oun .
Display 512K3 965-0066-00  A1.04 Us 960-7001-02 Mary Shelley s Frankenstein *
2K)  965-0188-00  A1.03 c5 960-7001-02
Batman Voice 1 i 965-0192-00 Uiz 960-5015-00
CPU 1289 geooner00  ATe B5 960-5006-00 yoice 2 i e o se Uas ge0-a01200
CPU 256K)  965-0135-00  A1.06 C5 960-5007-00 Sound 512K)  965-0191-00 7 960-7001-02
voice 1 %Mé 982-0008-00 037 880-5010-00 Dlsplayi 4M} 965-0189-00  A1.03 ROM 0 960-5015-00
&6 2 )K) Behoia i 386 300700 Display AM 965-0190-00  A1.03 ROM 3 960-5015-00
Ispla .
pay Baywatch * (CPU Board 520-5003-04)
i CPU 512K)  965-0195-00  A4.00 c5 960-7001-02
Star Trek 25th Anniversary Voice 1 I 9201900 U17 960-5015-00
CPU 512K)  965-0072-00 A2.01 C5 960-7001-02 Voice 2 AM 965-0197-00 U21 960-5015-00
Voice 1 2M 965-0073-00 u17 960-5010-00 Sound 512K) 965—0 99-00 u7 960-7001-02
Er o SR A TR TR
Display ™ 965.0078.00 A1.09 us 560-8009-00 isplay 4 965020100  A4.00 3 560-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
CPU 512K) 965007700  A4.08 cs 960-7001-02 gry RN 985:-0502-00  A302 &% 380-7001-03
Voice 1 2M 965-0078-00 utr 960-5010-00 Voice 2 4M 965-0204-00 U21 960-5015-00
Voice 2 2M 965-0079-00 u21 960-5010-00 Sound 512K)  965-0205-00 u7 960-7001-02
gound 256K)  965-0080-00 urz 960-5007-00 Display* 4M; 965-0206-00  A3.00 ROM 0 960-5015-00
isplay M) 965-0081-00  A4.01 us 960-5009-00 D|sp|ay* 4M 965-0207-00  A3.00 ROM 3 960-5015-00

|* Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster.|
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APPENDIX A
Pinball Game Firmware (for White Star Board System) Table

Chip  Program USA ver. & Bd. Raw Chip  Program USA ver. & Bd. Raw
ROM QSize  Part N2 Check Sum _Loc. Part N2 ROM QSize  Part N2 Check Sum _Loc. Part N2
Apollo 13 (Note 1) Striker Xtreme (Notes 4, 5)
GameROM (IM) ° 965:0208-00  AS.01) SO9FF U210 960-5009-00 Game ROM (1M) ~ 965-0326-68  A1.02| $EAFF U210 960-5009-00
Sound 512K)  965-0212-00  1.00 [ $5244 U7 960-7001-02 Soun 512K)  965-0327-68  1.00 [ $3BCA U7 960-7001-02
Display 65-0213-00  A5.00 ) $892B ROM 0 960-5015- Display 4 965-0328-68  A1.03)$1957 ROM O 960-5015-01
Voice 1 965-0209-00 1.00 [§7FC7 U7 n/a (masked oice 3 965-0329-68 00 [ $482A UT7 960-5016-00
Voice 2 4M 965-0210-00 1.00 | $8E55  U21 n/a (masked Voice 2 8 965-0330-68 00|$7312 U2 960-5016-00
Voice 3 4M 965-0211-00 1.00 | $0SEE  U36 n/a (masked Voice 3 8 965-0331-68 100 | SDE2F  U36 960-5016-00
Voice 4 t; 965-0332-68 100 | $C508 U037 960-5016-00
Golden Eye (Note 1
Game ROI\}/I, (1M3 9)65-0214-42 A4.04 | $3FFF U210 960-5009-00 NFL (Notes 4, 5) Not on CD-R or Website: Code through Distributor Only.
Sound 512K)  965-0217-42  1.00 [ $D615 U7 960-7001-02 GameROM (IM) ~ 9650339-73  A1.00| $D2FF U2 960-5009-00
Display 965-0218-42  A4.00 | SEGED ROM 0 960-5015-01 Sound 512K)  965-0340-73 1.00 g1 960-7001-02
Voice 1 965-0215-42 1.00 [$3E32 U17 n/a Emasked; Display 4 965-0341-73  A1.01)$845A ROM 0 960-5015-01
Voice 2 AM 965-0216-42 1.00 | $71F0  U21 n/a (masked Voice 1 3 965-0342-73 100 ut7 960-5016-00
Voses  (awi 9830373 10D Ve 980:2018.00
Twister (Note 2) gice : 2016
SUSTON (i sy M@ w0 e
oun - - . - -
Display 965-0022-41  A4.00)| 8FDO1 ROM 0 980-5015-01 Sharkey’s Shootout (Notes 4, 5)
Voice 1 965-0220-41 1.00 [$3650 U{7 960-5015-01 Game ROM (1M) ~ 965-0333-72  A2.11|$49FF U210 960-5009-00
Voice 2 AM 965-0223-41 100 | $8300 U2t 960-5015-01 Sound 512K)  965-0334-72 0189796 U7 960-7001-02
Ty Shen wlecn pwo SRl
IDga:lrrI:;ggl\elenfi Y 9%?—%2(22‘-%6 2)\2 02| $9CFF U210 960-5009-00 volce 2 8 paasr e So|gree Ut 980201808
S Ee gremd Sebme W B ' —
ispla - - .| - - A A
Voree § i 965-0225-45  1.00 [$3AE1 U17 960-5015-01 High Roller Casino (Notes 4, 5)
Voice 2 AM 965-0226-45 1.00 | $206E U2t 960-5015-01 Game ROM (1M) =~ 965-0346-65  A3.00 | $90FF U210 960-5009-00
Boab I 963034465  A300|374B3 ROMO 380609407
isplal - - - -
Space Jam (Note 2) Vore g 965-0349-65 00 [§E12D  Ui7 980-5016-00
GameROM  (1M) = 965-022943  A3.00) SEGFF U210 960-5009-00 V0ice 2 8 965-0350-65 00| $38F4 U21 960-5016-00
Sound BIgK)  geo 023043 TO0ISRIET H70M 0 260-7001-02 Voice 3 8 965-0351-65 00| $1B54 U36 960-5016-00
ispla - - - - - |
¥°igei i e 1881 SR, Do b Voice 4 8 965-0352-65 00| $D720 U37 960-5016-00
oice . - - z
Voice 3 4Mj 965023243  1.00| $F32A U36 960-5015-01 Austin Powers™ (Notes 4, 5)
SomaroM (1M 9203571 ANGR|Bavt L2'° 380-2007-09
oun 2| - - . - -
The Star Wars Trilogy - Special Edition (S.E.) (Note 2) Diplay " 982.0035.74  A3.00 ) 36A34 ROM O 560-5015.01
Game ROM 1M3 J65:0233-56  A4.03 | SSEFF U210 960-5009-00 Voice 1 8 965-0356-74 00 [$D2B9  U17 960-5016-00
Sound 965-0238-56  1.00 [ $4A7D U7 960-7001-02 Voice 2 8 965-0357-74 00 | $9E75 U241 960-5016-00
\Dllspla¥ ggggggggg A;l.gto) ggég 5?7M 0 ggg-gg]g-g] Voice 3 8 965-0358-74 00| $51F3  U36 960-5016-00
oice . = ~ - -
Voice 2 aM) 965023756  1.00|§8F54 U2 960-3015-01 Voice 4 8 965-0359-74 001%0AES US7 960-5016-00
- Mon | N 4
The Lost World: Jurassic Park (Note 2) onopoly® (Notes ’_5) y
Game ROM (1M 965-0360-75  A3.03 | $5EFF U210 960-5009-00
Game ROM 1M3 965-0240-53  A2.02 | $C8FF U210 960-5009-00 Soun 512K)  965-0361-75 00 ($8G18 U7 960-7001-02
Sound 965-0243-53 100 ($A35B U7 960-7001-02 Display 4 965-0362-75  A3.01)$A381 ROM 0 960-5015-01
Display an 965-0244-53  A2.01)$7F46 ROM 0 960-5015-01 Voice g 965-0363-75 00 $35E6 U17 960-5016-00
Voice 1 965-0241-53 .00 ($1D27 U17 960-5015-01 Voice 2 8 965-0364-75 .00 | $B35A U21 960-5016-00
Voice 2 pivi 965-0242-53 00 | $8DA4  U21 960-5015-01 Voice 3 8 965-0365-75 100 | $8A9F  U36 960-5016-00
- Voice 4 Not Used us7
The X-Files (Note 2)
SomaroM M e 05iade A0S | S La° 0200909 Playboy (flotes 4,3, 7
oun - - . - - - X - -
Display i 965Updsas  AJ00) $66D0 ROMO 960-5015-01 SameFOM (1M, S 0acr7e  ASO9|3TOEE 20 380-5000-09
Voice 1 965-0246-46 00 [$349D UT7 960-5015-01 Display 2 965-0369-76  A5.00 | SASFF  ROM 0 0-5015-01
Voice 2 pivi 965-0247-46 00| $629C  U21 960-5015-01 Voice 1 8 965-0370-76 00 [$9ABE U 960-5016-00
Starship Troopers (Note 3 igs B meda B i gl
tarship Troopers (Note oice 201
Game FOM (11 ’2K) 905000059 A20D | SBSEE U210 280 500900 Voice 4 t; 965-0373-76 00 | $237A U37 960-5016-00
oun 2| - = . - -02
2oy M TR MBI e R Ao e S Tl ke
oice -0251- . -5015- oun 512K)  965-0374-78 663 U7 960-7001-02
Voice 2 4 965-0252-59 .00 | $0291 U2t 960-5015-0 Game ROM (1 65-0375-78  A7.01 ||$40FF U210 960-5009-00
Voice 3 41 965-0255-59 100 | $95A7 U36 960-5015-0 Voice 1 8 965-0377-78 00$3C4A U17 960-5016-00
Viper Night v Note ) iags B omer BGh o gy
iper Nig rivin’ (Note -0379- -
gam%ROM })Q\QK) gggggg?gg Aga Eg,ﬁg H%"’ 888;88?89’ Display 4 965-0376-78 A7.00 | $8E23 U5 Disp. Cntrlr. 960-5015-01
oun 2| - - : - -02 -
Display 41 965-0272-35  A2.01]$C17D ROM 0 960-5015-0 The Simpsons™Pinball Party (Notes 4 5 7)
Voice 1 4 965-0267-35 00 018 U17 960-5015-0 Sound 512K)  965-0381-77 E u7 960-7001-02
Voice 2 4 965-0268-35 .00 | $2157  U21 960-5015-0 Game ROM (1 R0 TT AuQ0)AFEF Upt0 960-5009-00
Voice 3 4 965-0269-35 .00 | $B5A6  U36 960-5015-0 Voice 1 3 965-0383-77  1.00($9719 U17 960-5016-00
Voice 4 4 965-0270-35 .00 | $DOTE  U37 960-5015-0 Voice 2 3 965-0384-77  1.00 | $16ED  U21 960-5016-00
LostIn Space (Note 4) Voeed  lam  sea0dsesr  100|3E%es U 980201800
ost In Space (Note oice \ -
gam%ROM })1'2K ggg 85%% 88 A 88 EgAF":: u%w 888;88?89’ Display 4 965-0387-77 A4.00 | $8A03 U5 Disp. Cntrlr. 960-5015-01
\IZ/)%uprl]ay 4 & gggiggggigg A '.8(2) 3208 ROM 0 888:28 gig‘ Terminator® 3: Rise of the Machines™ (Notes 4,5,7)
oice -0283- -5015- Sound 512K)  965-0388-79 1.0 [ $D2FD 960-7001-02
Voice 2 41 965-0284-60 00 |$8215 U21 960-5015-0 Comdaom (In B20%88TS Ak DY) SPREF u21o 960-5009-00
Voice 3 41 965-0285-60 00 | $5832 U36 960-5015-0 Voice 1 8 965-0390-79 00($1838 U17 960-5016-00
Voice 4 4 965-0286-60 .00 | $8971 U37 960-5015-0 Voice 2 5 965-0391-79 100 | $FOD5 U1 960-5016-00
Godzilla (Note 4) Voeed  lam)  sea0%a7e  100|¥M6e U 9802016800
odzilla (Note 0108 : 3
Game FOM (1 M)K) g5 00m040  A20S| SEIFE U210 280 500900 Display 4 965-0394-79  A4.00 | $6E49 U5 Disp. Cntrlr. 960-5015-01
oun 2| - - . - -02 -
Wy G pmemi mmiwem pwo gldeg Thelordof hefingsh Notes S 7.8
oice -0290- -5015- oun 512K)  965-0401-80 01 (%36 7 960-7001-02
Voice 2 4 965-0291-40 .00 | $CCCF  U21 960-5015-0 e rom (e SeE040NE0  AkD0) 83RE Ud10 960-5009-00
Voice 3 4 965-0292-40 .00 | $227F  U36 960-5015-0 Voice 1 8 965-0403-80 00[$1792 U17 960-5016-00
Voice 4 4 965-0293-40 .00 | $DB6Y  U37 960-5015-0 Voice 2 3 965-0404-80 00 | $67F1 U1 960-5016-00
South Park Notes 2.5 27 M mEem @i e dneed
outh Park (Notes oice - ' -5016-
gam%ROM })Q\QK) géggggégl A 88 152855 H%m 888%8?82 Display 4 965-0407-80 A8.00 | $3C88 U5 Disp. Cntrlr. 960-5015-01
oun 2| - - - - A 3 . :
\D/igpla}‘/ g 882.838;.;1 A 8(1> ;g% 5?7M 0 ggg.gg (55-86 Ripley’s Believe It or Not!® (see website)
oice - - - - i
Voice H o2 a3l 001 252 U 20281888 VIEW ROM LABEL for current version & checksums
Voice 3 3 965-0304-71 00 | $ADDS  U36 960-5016-00
Voice 4 8 965-0305-71 00| $6659 U37 960-5016-00 footnotes:
Harley-Davidson® (Notes 4, 5, 6) O, 1 1999 2001 3 ROMS o GBU/Round Be: 230 215 ?81}r§/|tere?)&&DD'S?lach°?tB%d 530508207
- S on oun ono, Ispia’ on:
arley-Davidson® (Notes ) rig na ( ) e 3 ROV on CPUSound Board: 520-5136:15" (Mono) (FCE 11-67) &
Game ROM (1M) ~— 965-0319- 67 .03 3 960-5009-00 R Corlrolr Board® 520-5052.02" (-
Sound 512K)  965-0320-67 00 F4FF U 960-7001-02 4R Sﬁ,lay B S Sy 255051 36-161 (M HAc 00-98) &
Display 2 965-0321-67  A1.04]$FC7TC ROM 0 960-5015-01 HOMs on Ci Lisound Bd.; 520-5136-18 (Fgg" g'g )
Voice 1 8 965-0322-67 .00 ($CD26 UT7 960-5016-00 mpay onioler o .
Voioe 2 3 965-0323-67 00| 89396 U21 960-5016-00 5 This game uses 8MB VOICE ROMS at U17, U21, U36 & U37 (if 3 ROMs use U37 will
Vo oo 3 g 965-0324-67 00 FB72 U36 960-5016-00 be unused) requmngza Jumper at Loc. W6. Refeér to CPU/Snd. Bd. Schematic (2 of 3).
oice 4 4 965-0325-67 00 960-5015-01 6 Hﬁrliy-Dawdsonn® nb E()il |(|>|n_|_ F%rSGamer}t?OMhSoltmd & Dgp{ay(lnfob(ve{(swn )
P check sums, part numbers) cal ecl upport or check our website (see back cover,
’ Harley-Davidson® (Notes 4, 5, 6, 8) "d Edltlon (2002 -2003) for current ve?swns or other info. Raw Pp?t numbers are identical to the H-D® original.
Game ROM E1 Mg 965-0319- 67A A1 .06 | g23FF 210 960-5009-00 7 ToPS™ (Tournament Pinball System) REA
Display 4M 965-0321-67A A1.05 | $B594 ROM 0 960-5015-01 8 ROMs on CPU/Sound Board Ii (with A f‘rocessor) 520-5300-00 &

Display Controlier Boaid:)/520-5055-03
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 state 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
08-345-7700 (Select Option 1). Visit our website www.SternPinball.com

where code can be downloaded
(an EPROM Burner is required). ppenle A.

2

3
{300 02-08)

Pinball Game
Firmware Table



Semi-Conductors / Integrated Circuits (I.C.) / Relays Cross-Reference Table

APPENDIX B

K ATIO BLO DAMP DIOD AND/OR DIOD )
Diode 1N4001 112-5001-00 NTE552 ECG552 |-—-—- SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
Diode 1N5401 112-0056-00 NTES5801 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  |-—-—- |-—-—- |- |
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part Ne: |- —-—- |-—-—- 276-066B |- —-—-
T1-3/4 GaAlAs) | 165-5700-00)
R DIOD
Diode 1N4742A 12v 112-0061-00 NTE142A |ECG142A |276-563 SK12Vv
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
2 Diode 1N5234B 6.2v | 112-0047-00B | NTE5013A | ECG5013A | 276-561 SKB6A2
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 |- —-—-  |-—-—-
R A OR - 5N. PNP AND/OR ©CR
FET Trans. STP20N10L 110-0106-00 NTE2987 |ECG2987 |-—-—- |-—-—-
FET Trans. STP19NO6L 110-0088-00 NTE2985 |ECG2985 |-—-—- |-—-—-
FET Trans. VNO2N 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 |- —-—-
3 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. MJES350 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|-—-—-  |-—-—-
BRIV A A 5 R Comments:
BR DB3501 or _ i . _
4 (Present) CM3501 112-5000-00 For White Star1/O Bds., BR = 35 Amp @ 100v P.L.V.
RELA Comments:
FRL-264 For PPB, Power Supply, & White Star I/O Boards,
5 Relay Do2a/o2oK | 199-5002-00 | pdla 40 'DC 10 Amp DPDT
Relay Dogeodcy | 190-5001-00 E%ﬁa?/zusscgcr:dg’Amp 4 Pole DT
Appendix B: (4|24 :;' Semi-Conductors / ...
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APPENDIX C
Game Name, Production Start Date, Manual Part N2 & CPU Jumper Info¥

q 5 5 : CPU/Sound Board Sound U7 512K =
Rodugtion | 8| =g | g3 | g35|  Game Name | Brodusfon coySound Board Game U0 1hB | 53
Game Name o S| Q% | 85s | &8s Wltwjlfe Star an CPU/Sound Board Voice ROMS: _| &-F's
Manual PNe| & | &8 | 527 | £32 scan e Manual PN 47 | u21 | uss | us7 | S2o
1| Laser War MAY 87 1% | 5C JuaseaJra| J506470 §|29| Apollo 13 (A13) NOV 95 Not
780-5001-00 | 2% | 5B, 5C 4 sa Jea | 5 450 Job 780-5044-00 | “MB | 4MB | AMB | geq | N/2
2| Secret Service MAR 88 30| Golden Eye FEB 96 Not Not
780-5002-00 | 2* | 9B:5C) M | U5 780-5042-00 | *MB | 4MB | yseq | Used | N/8
3| Torpedo Alley AUG 88 31| Twister APR 96 Not Not
780-5003-00 | 2* | B:5C) M | S5 780-5041-00 | *MB | 4MB | yseq | Used | N/
4| Time Machine DEC 88 32| 1D4: Independence Day |JUL 96 Not Not
780-5004-00 | 2* | 9B 5C) 4 | U5 780-504500 | *MB | MB | \seq | Used | N/
5| Playboy 35th MAY 89 33| Space Jam OCT 96 Not
Anniversary 780-5005-00 | 2* | B SC| 4 | U5 780-5043.00 | 4MB | 4MB | 4MB | yeeq | N/a
6| ABC Monday Night SEP 89 34| The Star Wars Trilogy - | FEB 97 Not Not
Football 780-5007-00 | 2* | B:5C) M | S5 Special Edition 780-5056-00 | *MB | 4MB | g | Used | "2
7| Robocop NOV 89 35| The Lost World: JUN 97 Not Not
780-5006-00 | 2* | B SC| 44 | U5 Jurassic Park 780-5053-00 | *MB | MB | yseq | Used | N/
8| Phantom of the Opera | JAN 90 36| The X-Files AUG 97 Not Not
780-5008-00 | 2* | 9B:5C) M | S5 780-5046-00 | *MB | 4MB | \seq | Used | N/
9| Back to the Future JUN 90 37| Starship Troopers NOV 97 Not
780-5000-00 | 3* | 9B:5C) M | S5 780-5050-00 | “MB | 4MB | 4MB | geq | N/2
10| The Simpsons SEP 90 38| Viper Night Drivin’ FEB 98
780-5012-00 | 3* 5B,5C} J4 J5 780-5035-00 4MB 4MB 4MB 4MB n/a
11| Checkpoint FEB 91 39| Lost In Space JUN 98
280-5010-00 3* | 5B,5C J4 J5 780-5060-00 4MB 4MB 4MB 4MB n/a
12| Teenage Mutant Ninja | MAY 91 40| Godzilla SEP 98
Turtles 780-5017-00 3* | 5B,5C) J4 J5 780-5040-00 4MB 4MmB 4MmB 4MB n/a
13| Batman JUL 91 41| South Park JAN 99
780-5011-00 | 3* 5B,5C} J4 J5 780-5071-00 8MB 8VB 8MB 8MB W6
14| Star Trek 25th OCT 91 42| Harley-Davidson® AUG 99
Anniversary 780-501400 | 3* | C | 5 | H# |} 780-5067-01 | SMB | 8MB | 8MB | 8MB | W6
15| Hook JAN 92 42| Harley-Davidson® SEP 02
780-5019-00 | 3* | C | %5 | ¥ NIy | ongEdition 780-5067-10 | SMB | 8MB | 8MB | 8MB | W6
16| Lethal Weapon 3 JUN 92 43| Striker Xtreme MAR 00
780-5026-00 3*| 5C J5 J4 a 780-5068-01 8VB 8VB 8MB 8MB W6
17| Star Wars 0OCT 92 43| NFL OCT 00
780-5024-00 3*| 5C J5 J4 b 780-5073-00 8mB 8MmB 8MB 8MB W6
18| Rocky & Bullwinkle & | FEB 93 44| Sharkey’s Shootout JUL/OCT 00 Not
Friends 780-5022-00 | 3*| C | 5 | M 780-5072-01 | SMB | 8MB | 8MB | ygeq | W6
19| Jurassic Park APR 93 45| High Roller Casino JAN 01
780-5020-00 3*| 5C J5 J4 780-5065-00 8VB 8VB 8MB 8MB W6
20| Last Action AUG 93 46| Austin Powers™ MAY 01
Hero 780502700 | 3| C | 5 | M 780-5074-00 | SMB | 8MB | 8MB | 8MB | W6
21| Tales from the Crypt NOV 93 47| MONOPOLY® SEP 01 Not
780-5018-00 | 3*| C | B | M 780-5075-00 | BMB | BMB | BMB | oeq | W6
22| The Who’s Tommy FEB 94 48| Playboy FEB 02
780-5028-00 3*| 5C J5 J4 780-5076-00 8MmB 8MmB 8MB 8MB W6
23| WWF Royal Rumble MAY 94 49| RollerCoaster Tycoon™ | AUG 02 Not
780502300 | 3| C | B | M 780-5078-00 | SMB | 8MB | 8MB | ygeq | W6
24| Guns-N'-Roses JUL 94 50| The Simpsons™ Pinball | JAN 03
780-5029-00 3*| 5C J5 J4 Party 780-5077-00 8VB 8VB 8MB 8MB W6
25| Maverick SEP 94 51| Terminator® 3: MAY 03
780-5031-00 | 3* | C | 5 | M Rise of the Machines™ | 780-5079-00 | SMB | 8MB | 8MB | 8MB | W6
26| Mary Shelley’s DEC 94 52 .« | NOV 03
Frankenstein 780-5036-00 | 3* 5C J5 J4 The Lord of the Rings™ 780-5080-00 8MB 8MB 8MB 8MB
27| Baywatch MAR 95 53| Ripley’s APR 04
780-503300 | 3*| C | S5 | M Believe It or Notl® 780-5081-00 | SMB | 8MB | 8MB | 8MB
28| Batman Forever JUL 95
780503800 | 3| ¢ | B | M
+ Additional Info. for Installed / Removed Jumpers (above 1-28 only):
Game 1, Ver. 1, Board Combinations with ROM at Location 5C
o Installed J1b, J3, J4, J6a, J7a & J8
e 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
* :::rt:g:g dJJ :)aJ.:J)’z Jjé"jgl’)‘lggi)";bﬁ;s 4 Additional Information for Installed Jumper (above games 41-51):
Games 2-12, Ve,r. > 'or 3" Bd. ,Comi)inati ons w/ ROM at Locations 5B, 5C ° Installed W6 so 8MB FfOM_S can bg utilized. Sge the CPU/Sound Board Schematic
e Installed Jib. J3. J4. J5b. J6b. J7b & J8 (Sheet 2 of 3, Address Location 3E) in the games’ Service Game Manual. Game 52 -
« Removed J1a! J2' J5' J5a’ J6a,& J7a current has a new CPU/Sound Board (see Pages 131-141).
Games 14-28, V,er. 3 Board Combinations with ROM at Locations 5C See Appendix A for more detailed information on Pinball Game Firmware (EPROM
Installed J1b, J3, J5, J5b, J6b, J7b & J8 Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
Removed J1a, J2, J4, J5a, J6a & J7a
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APPENDIX D

520-5002-01 was not used.

e Secret Service
e Torpedo Alley

3-Fli

Board Not Required

Board Type Table
Game Name Flipper Sound Power Supply Display X-Digit
initial:
Master: 520-5004-00 plus:
« Laser War 2-Flipper reptaced with: 520-5005-00 (Qy. 2): 7 Digit Alpha/Numeric
Board Not Required £90-5002-02 520-5006-00 (Qty. 2): 7 Digit Numeric

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

i 520-5000-00 . 520-5014-01 .
) ) 2-Flipper
 Time Machine . NotprPequired 7 Digit Alpha/Numeric Combined
o Playboy 35th Anniversary * 520-5033-00 520-5002-02
. ABC Monday Night Football * 2-Flipper
* iobocop (*only for 100 games of 520-5030-00
: Egglr(ﬂ%n;h%f,t__/zjew(r)gera Playboy 35th Anniv. & 16 Digit Alpha/Numeric Combined
o The Simpsons ABC Mon. Night Football) 520-5002-03
Game Flibper Qound Power Dot Matrix Displa OPTO OPTO OPTO
Name PP Supply Display Controller Transmitter Receiver Apllication
3 _Cl_)heckpomt
» Teena
#/Iutt?n?Nana 020°900203 520-5042-00
urtles - -
« Batman 520-5047-00 128 X 16
* Star Trek 520-5033-00
. 2pih Anniv. 2-Flipper 520-5050-01
e Lethal
Weapon 3
e Star Wars 520-5047-01
e Rocky & Bull-
winkle & Friends 30507600 520-5050-02 520-5055-00
e Jurassic Park 3-Flipper
e Last Action 520-5070-00 520-5052-00
Hero 2-Flipper 520-5050-03 128 X 32
e Tales from
the Crypt 520-5076-00 520-5047-02
. ¥he Who'’s 3-Flipper
ommy
520-5055-01
o WWF Royal 520-5070 / 5080 -00 _ g
Rumble 4-Flipper (2X2) 520-5077-00
e Guns N’
Roses 520-5076-00
: 3-Flipper g ~ 520-5102-00 520-5103-00 ‘ Paddle Boat
* Maverick 520-5050-03 Single OPTO | Single OPTO | Wheel Enter
o Mary Shelley’s | 520-5076-00
Fran enstelny 3-Flipper 520-5077-00 520-5047-03 520-5075-00 520-5092-01
« Baywatch 520-5070 / 5080 -00 192 X 64 520-5124-00 520-5125-00 5-Ball Trough
y 4-Flipper (2X2) | 5o 5106.02 Single OPTO Single OPTO | over Up-Kicker
e Batman 520-5076-00 520-5124-00 520-5125-00 4-Ball Trough
Forever 3-Flipper Smgg OPTO Single OPTO | over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game man

PRANAIAIIIATLIAINIANMIAN

GAMES HEREON USE THE WHITE STAR BOARD SYSTEM™ _(with the addition of the 1/Q Power Driver Board)
Game Flibber 1/0 Power | CPU/Sound Dlsg. Power | Dot Matrix Displa OPTO OPTO OPTO
Name PP Driver Stereo upply Display Controller | Transmitter | Receiver | Apllication
520-5080-00 520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
2-Flipper | 220-5137-00 | 520-5136-00 | 520-5138-00 520-5055-01 § Singie OPTO | Single OPTO | over Up-Kicker
Apollo 13 . Light Boards 520-5130-01, -04 & -05 Magnet Interface, 7-
Niseellaneous  segment Display & Light Bd. 520-5130-06 Magnet Driver Board ~ foiay Board
) 520-5130-02 Switch Membrane Board 520-5130-03
520-5124-00 | 520-5125-00 | 5-Ball Trough
Golden Eve Single OPTO | Single OPTO |over Up-Kicker
y Miscellaneous Light Boards Mag. Processor X2 Driver Bd.  Relay Board
PC Boards: 520-5128-05 through -08 520-5143-00 520-5010-00
GAMES HEREON USE THE WHITE STAR BOARD SYSTEM™ _(with the deletion of the Fligper Board):
Game 1/0 Power | CPU/Sound Disg. Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver Mono upply Display Controller ] Transmitter | Receiver | Apllication & App.
520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
Twister 520-5137-01 | 520-5136-10 | 520-5138-00 | “*4pg %35 ~ | 520-5055-01 | §jyie OPTO | Single OPTO | over Up-Kicker
Miscellaneous Light Boards Mag. Drv. Bd.  Relay Board
Boards: 520-5145-01 through -07 520-5143-00 _ 520-5010-00
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Independence | 220-5187-01 | 520-5136-10 ﬁszo-sws—oo 108 X 30| 520-5055-01 | ginoje OPTO | Single OPTO | over Up-Kicker
Day (ID4) Miscellaneous Light Boards Servo Mtr. Bd. 520-5082-00 | 520-5083-00 | Alien Head
PC Boards: 520-5149-01 through -10 520-5152-00 L ong Hop opto |l ong Hop opTO Enter
ﬁ 520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
520-5137-01 520-5136-10 | 520-5138-00 108 X 32 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker
Space Jam " "
Miscellaneous  2X 7-Segment Display Board
PC Boards: 520-5153-00
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
WarsSTnIoIg 520-5137-01 520-5136-10 | 520-5138-00 128 X 32 ‘ 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker
- S (=R Miscellaneous Relay Board
pecid PC Boards: 520-5010-00
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APPENDIX D

Board Type Table
Game 1/0 Power | CPU/Sound Disg. Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver (old & new) upply Display Controller ] Transmitter | Receiver | Apllication & App.
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5162-00
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 | ™pg'ap™ | 520-5055-01 | gjnoie OPTO | Single OPTO | over Up-Kicker| 2-Pos. Motor
World: J.P. Miscellaneous DC Relay Bd. Shaker Mtr. Bd. Sensor on
PC Boards: 520-5066-00 _ 520-5065-00 Snagger Motor |
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5155-00
The X-Files 520-5137-01 | 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker] 3-Pos. Motor
Miscellaneous 520-5082-00 | 520-5083-00 File Cabinet _Sensor on
PC Boards: Long Hop opTo | Long Hop opTo Enter File Cab. Motor
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Starship 520-5137-01 | 520-5136-15 | 520-5138-00 | "oy ap~ | 520-5055-02 | §jpyie OPTO | Single OPTO | over Up-Kicker
Troopers Miscellaneous  4X 7-Segment Display Board 520-5082-00 | 520-5083-01 | L/R Orbit
Boards: 520-5166-00 Long Hop opto | Long Hop opto | Lane Enter
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Viper Night 520-5137-01 | 520-5136-16 | 520-5138-00 | ™ypgy'3y ~ | 520-5055-03 | 5jy1e OPTO | Single OPTO |over Up-Kicker
Drivin Miscellaneous  Relay Board 520-5082-00 520-5083-01 Jump Ram
PC Boards: 520-5010-00 Long Hop opto |1 ong Hop opto P P
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Lost In 520-5137-01 | 520-5136-16 | 520-5138-00 ‘ 128X 32 | 920-505503 § "0/ OPTO | Dual OPTO |over Up-Kicker
Space Miscellaneol Relay Board
PC Boards: 520-5010-00
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 520-5136-16 | 520-5138-00 ‘ 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Godzilla "
Miscellaneous Shaker Mtr. Bd.
PC Boards: 520-5065-00
520-5052-00 515-0173-00 | 515-0174-00 | 5-Ball Trough
South Park 520-5137-01 520-5136-16 | 520-5138-00 ‘ 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Miscellaneo 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opto [Long Hop opto | Trough Enter
Harley- 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
DavdSon® 520-5137-01 | 520-5136-16 | 520-5138-00 | °5%29257° | 520-5055-03 | TP DL | S DLED | & oA eenar
SRl S \iiscellaneous  Relay Board  Shaker Mir. Bd. Diode Board 520-5082-00 | 520-5083-01 | Motorcycle
2nd Edition PC Boards: 520-5010-00  520-5065-00  520-5146-00 Long Hop opTo | Long Hop opTo Enter
. - e1an. 1ng 2-00 erra | 515:0173-00 | 515-0174-00 | 4-Ball Trough | 520-5155-00
Striker 520-5137-01 | 520-5136-16 | 520-5138-00 | “*4p5 535 | 520-5055-03 | 5 0pTO | Dual OPTO | over Up-Kicker| 3-Pos. Motor
(NFL) Miscellaneous DC Relay Bd.  Relay Board Diode Board Jﬁ;}ffgg;—,}[;fgb 520-5082-00 | 520-5083-01 | Goalie Under- | Sensoron
| PC Boards:  520-5066-00  520-5010-00  520-5146-00 0-5192:00 _jLong Hop opTo | Long Hop opto | Trough Enter § Goalie Motor
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 520-5194-00
Sharkey’s 520-5137-64 | 520-5136-64 | 520-5138-00 | "pg'y3p | 520-5055-03 | '3 OPTO | Dual OPTO | over Up-Kicker| 4-Pos. Motor
Shootout Miscellaneous  Relay Board ~ Sol. Exp. Bd. Sensor on
PC Boards: 520-5010-00  520-5192-00 ?-Ball Motor
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 520-5194-00
520-5137-01 | 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 | "pijal OPTO Dual OPTO | over Up-Kicker}] 4-Pos. Motor
High Roller 520-5082-00 | 520-5083-01 Ball Lock Sensor on
Casino Long Hop opto | Long Hop opto | under Roulette Roulette
M|sce||aneous Dot Display (5X7) in Slot Mach. for UK ONLY> Sol- § 550.5196-00 | 520-5195-00 | Up/Dn Ramp Wheel
PC Boards: 520-5197-00 o asan ] 3-Pos. OPTO | 3-Pos. OPTO | in Slot Mach. Motor
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Austin 520-5137-01 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker 5;%2;532';&-"2?
Powers™ Miscellaneous Relay Bd. (X3) for UKONLY> Sol- I 500.5082-00 | 520-5083-01 | Time Machine ~Stretch
PC Boards: 520-5010-00 e"°'5"zi"5‘_’&'5‘.’ﬁa Bd. Long Hop opto | Long Hop opTo Ramp OPTO on Spini-Me
o i - 1amnn | 520-5052-00 oeena | 515:0173-00 | 515-0174-00 | 4-Ball Trough
Mononolv® 520-5137-01 520-5136-16 | 520-5138-00 108 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
USSR \iiscellancous DG Relay Bd.  Mini-Dot Display (3 by 5X7) RGN IR Y Bank
PC Boards: 520-5066-00 520-5197-00 (Electric C° Sign) 0-5192-00 _f| 4-Pos. OPTO | 4-Pos. OPTO Door
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Plavbo 520-5137-01 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
yboy M|sce|laneous DC Relay Bd. Relay Bd. efg::iléKseNa%Z?gt
| PC Boards:  520-5066-00 _ 520-5010-00 | 520-5p]92-00 )
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 520-5222-00
RollerCoaster pO20 010700 L 520 510610 ) 920515800 408 X 3o | S20-9055°09 | Dual OPTO | Dual OPTO | over Up-Kicker] ~1-Position
Tycoon™ M|scellaneo DC Relay Bd.  Mini-Dot Display (3 by 5X7) e‘g;}é@%‘;‘;ﬁg{, 520-5082-00 | 520-5083-01 |Behind 1-Bank ] Switch Detect
| PC Boards: _ 520-5066-00 _ 520-5221-00 (Ramp Enter Sign) 0-519 "JLong Hop orTo | Long Hop opTo | Drop Target j on Wheel Spin
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
-Srl;]rﬁpsons'“‘ 520-5137-01 520-5136-16 | 520-5138-00 108 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Pinball Miscellaneo LED Bd. Color Dot Display (4 by 5X7) [RIASAs
Party PC Boards: 520-5219-00 520-5225-00 (TV Set) ot
: r1ap. r1agnn | 520-5052-00 e na | 515-0173-00 | 515-0174-00 | 4-Ball Trough
g:ermlnator® 520-5137-01 520-5136-16 | 520-5138-00 108 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Rise of the [V I for UKONLY> Sol- | 515.7307.00 | 515-7308-00 | TXCannon
UECUCININ PC Boards: | on o aaeao1 | Single OPTO | Single OPTO | Trough
New 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 500-6746-00
The Lord 520-5137-01 | 520.5300-00 | 520-5138-00 | “*4p5 3o | 520-5055-03 | ' 0pTO | Dual OPTO | over Up-Kicker| (White Trans.)
Rings™ M|sce|laneo 19-LED PCB  OPTO Transmitter / Receiver gﬁ;}é“gg;‘;fg‘d 515-7307-00 | 515-7308-00 |Orthanc Tower] 500-6747-00
| PC Boards: _ 520-5242-00 _ Amplifier PCB 520-5239-00 0-506 Single OPTO | Single OPTO Trough (Black Rec.)
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 500-6775-00
Egllg\s; St 520-5137-01 | 520-5300-00 | 520-5138-00 | “*4pg '35 - | 520-5055-03 | /o 0pTO | Dual OPTO | over Up-Kicker ] OPTO Trscyr
| Miscellaneous  520-5236-00  OPTO Transmitter / Receiver [livhtuiuiabadnll IR0 No (RN Il R I X N 0l0) : 520-5235-03
Notl® PC Boards: X3 Dot Display  Amplifier PCB 520-5239-01  hitamerewtiul IRNo e re M BTN e iro Xl Mt il B <Y XY
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APPENDIX E

Generic Coil Cross-Reference Guide T i

STANDARD COILS FLIPPER COILS
GA-TURNS | Res. () | SPI PART N2 | GA-TURNS |Res. (Q) | SPI PART N2 GAUGE-TURNS Res. (Q) | Coil Wrap | SPI PART N2
20-400| 1.0 Q |[090-5021-00 24-900| 5.0 Q |090-5002-00 21-900 t Q |RED-RED* |090-5020-10t
22-500| 1.7 Q |090-5017-00 | 24-940 +| 5.5 Q |090-5036-001 | 22-750/30-2600 ¥|2.6/92.0 Q |N/A 090-5011-00
22-600| 2.2 Q |090-5023-00 25-1240| 9.3 Q |090-5034-00 22-900 3.4 Q |YEL-YEL |090-5020-20%
23-700| 3.1 Q |090-5022-00 |26-1200 t| 10.3 Q |090-5044-00% 22-1080 4.3 Q |YEL-GRN |090-5032-00%
23-750| 3.4 Q |090-5019-00 27-1300| 14.2 Q@ |090-5003-00 | 23-620/30-2600 %|2.4/75.0 Q |N/A 090-5006-00
23-800 f| 3.6 Q |090-5001-00% | 27-1400| 14.7 Q [090-5015-00 | 23-700/30-2600 ¥|3.0/835 Q |N/A 090-5013-00
23-840| 4.0 Q |090-5005-00 |27-1500 | 16.3 Q |090-5004-00F | 23-800/30-2600 +|2.8/905 Q |N/A 090-5012-00
23-1200| 7.1 Q |090-5008-00 28-1050| 11.5 @ |090-5046-00 23-900 3.8 Q |GRN-GRN|090-5020-30
231,-765| 3.6 Q [090-5037-03 29-2000| 33.6 Q |090-5016-00 23-1100 5.1 W |ORG-ORG|090-5030-00
" Gl e Nambers endng wih 2. 1 Sanies he Biode 2 on e S8 an ¥ g 23-1500% 4.4 © |BLUBLU® |090-5062.001
£ Coils noted with two "Gauge-Turns" are dual-wound. 24-1570* 9.5 Q |BLU-BLU* |090-5025-00
A B oLl G iy, o et o 25-1400 2 |PEDRED: 090-5067-001
’ i ST 25-1600 Q |WHT-WHT |090-5068-00%
Note: Ohm values may vary +/- .03 <2 depending on meter calibration. 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.

MAGNET COILS w/12" leads

TRIP COIL8 {Miniature

LUGLESS COILS

22-900 -YEL-YEL-

GA-TURNS |Res. (Q) | SPI PART N2 | GA-TURNS |Res. () | SPIPART N© | GA-TURNS | Res. () | SPI PART N2 | GA-TURNS | Res. ()
22.650| 4.3 @ |090-5042-01 | 29-1000] 15.2 @ |090-5059-00 | 33-1590]59.0 Q |515-6916-00 gPI PART N2
24-780| 8.0 @ [090-5061-00 | 31-1500] 52.0 @ [090-5054-00 | 32-1250]35.0 @ |515-6916-01 23-800] 3.6 ©

2015-480] 2.9 @ [090-5064-02 | 32-1800] 50.2 @ [090-5031-00 |Note: 33-1590 WHT & 32-1250 YEL _]090-5053-00

Flipper Coil Table ¥ 7
o FLIPPERS w/E.0.8. Switch JFLIPPERS no E.0.8. Switch
GAME NAME Elippors | SP1 N° / GAUGE-TURNS / Color 8P1 N° / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Laser War # 2 22(-)32(_)5/01;(;-3800 SAME Not Used Not Used
Secret Service # 3 23(_)2265/();)3_'20800 SAME Not Used 23(-)23(-)5/0&?-20800
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley * 3 22-750 / 30-2600 23-700 / 30-2600 MUz 23-800 / 30-2600
Time Machine )] 2o A oe00 SAME Not Used Not Used
+ _These coils are dual-wound.
Playboy 35th Anniversary 2 22_%%%’?8%?_’_%5'__ SAME Not Used Not Used
ABC Monday Night Football )] 090-5020-02 SAME Not Used Not Used

T1 A very small % of these games used a
addition of the 1N5404 Diode on the (-

090-5020-20
2) coils which was used in the Deger Design.

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

Robocop 2 22_%%%'?8%?_’_%%'__ SAME Not Used Not Used
Phantom of the Opera 2 22_%%%’?8%?_’_%%'__ SAME Not Used Not Used
Back to the Future ) 00200 02020 SAME Not Used Not Used
The Simpsons ) 09300 202020 SAME Not Used Not Used
Checkpoint )] ooy 0ad 20 SAME Not Used Not Used
— 090-5020-30
Teenage Mutant Ninja Turtles 2 23.900 -GRN-GRN- SAME Not Used Not Used
Batman 2 | oo R SAME Not Used Not Used
. 090-5020-30
Star Trek 25th Anniversary 2 93.900 -GRN-GRN- SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 2 | 23.1100 -ORG-ORG- | 23-900 -GRN-GRN- il Jse e Jee
Lethal Weapon 3 2 | 5549000300 R SAME Not Used Not Used
Star Wars 2 | go oanoY3a 00N SAME Not Used Not Used
Rocky & Bullwinkle & Friends 0 23_3&())-_%0%%—_%0':“\]_ SAME Not Used Not Used
Jurassic Park 3 090-5020-30 SAME Not Used 090-5030-00
23-900 -GRN-GRN- 23-1100 -ORG-ORG-
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APPENDIX E
Flipper Coil Table

o FLIPPERS w/E.0.8. Switch JFLIPPERS no E.0.8. Switch
GAME NAME Flippers SPI N2 / GAUGE-TURNS / Color 8PI1 N2 / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Last Action Hero 2 | o oo R N SAME Not Used Not Used
Tales from the Crypt 3 22-100980()_5-3:[352I._PCCE)RN- SAME Not Used 25-10890%§84It.1lj98RN-
: 090-5020-30 090-5041-00
The Who's Tommy 3 23-900 -GRN-GRN- SAME 25-1800 -BLU-GRN- Not Used
090-5032-00 090-5041-00
WWF Royal Rumble 4 | 22.1080 -YEL-GRN- SAME 25-1800 -BLU-GRN- SAME
: 090-5032-00 090-5030-00
Guns N' Roses 3 | 22.1080 -YEL-GRN- SAME 23-1100 -ORG-ORG- o
. 090-5032-00 090-5032-00
Maverick 3 22-1080 -YEL-GRN SAME Not Used 22-1080 -YEL-GRN-
Mary Shelley’s Frankenstein 3 23-1(1)%%--58%%?8RG- SAME Not Used 23-1(1)%%--58%%98RG-
Bavwatch B 090-5030-00 090-5020-30 090-5025-00 090-5030-00
y 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- | 24-1570 -See Note- | 23-1100 -ORG-ORG-
090-5032-00 090-5020-20 090-5020-30
Batman Forever 3 | 22-1080-YEL-GRN- | 22-900 -YEL-YEL- Not Used 23-900 -GRN-GRN-
Apollo 13 2 | o900 SAME Not Used Not Used
Golden Eye 2 | oo oan 203800 SAME Not Used Not Used
. 090-5020-20 090-5032-00
Twister 2 22-900 -YEL-YEL- | 22-1080 -YEL-GRN- Not Used Not Used
ID4: Independence Day 3 22-10098065-(Y)SE2L_-0G0RN- SAME Not Used 23-gg(())_-5GOF2la_-3GORN-
090-5032-00T 090-5020-20T
Space Jam ¥ 2 | 22-1080-YEL-GRN- | 22-900-YEL-YEL- Not Used Not Used
The Star Wars Trilogy - 090-5032-00T
Special Edition 2 | 22-1080-YEL-GRN- SAME Not Used Not Used
. - 090-5032-00T
The Lost World: Jurassic Park 2 29.1080 -YEL-GRN- SAME Not Used Not Used
The X-Files 2 | 59555°%2,0%0 SAME Not Used Not Used
Starship Troopers 3 23??8050033(9-%FRG SAME Not Used 22(1)%%0505’%8%%,\]
TN 090-5030-00T
Viper Night Drivin’ ¥ 2 23-1100 -ORG-ORG- SAME Not Used Not Used
090-5030-00T 090-5032-00T
Lost In Space ¥ 2 | 23-1100-ORG-ORG- | 22-1080 -YEL-GRN- Not Used Not Used
Godezilla f 2 | 59555°%20%0 SAME Not Used Not Used
South Park 2 | gg 2905080 00 6. SAME Not Used Not Used
Harley-Davidson® f and 090-5032-00T 090-5030-00T
Harley-Davidson® 2nd Ed. + 2 | 22-1080-YEL-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
. 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) 1 3 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- | 23-1100 -ORG-ORG- Not Used
Sharkey’s Shootout ¥ 3 23??8050033&(6FRG SAME 23??805%3’£(§)%FRG Not Used
. . 090-5020-20T 090-5032-00T
High Roller Casino 2 22.900 -YEL-YEL- 231080 -YEL-GRN- Not Used Not Used
. 090-5020-30 090-5030-00T
Austin Powers™ ¥ 2 23-900 -GRN-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
MONOPOLY® 8 | 29080 VEL.GRN- SAME Not Used 231300 -BLU-BLU-
Playboy 2 | gg 0905080 00 6. SAME Not Used Not Used
- 090-5032-00T 090-5067-00T 090-5068-00T
RollerCoaster Tycoon™ 4 | 22.1080 -YEL-GRN- SAME 25-1400 -RED-RED- | 25-1600 -WHT-WHT
T oo |, SO
The Simpsons™ Pinball Party ¥ (Fl' WITh 5 The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
pper | Uor. Ft, Jtyle Flibper * 090-5020-20T 090-5041-00T 090-5025-00T
Bats) |(no E.O.S. Switch): 22-900 -YEL-YEL- | 25-1800 -BLU-GRN- | 24-1570 -See Note-
Terminator® 3: 090-5032-00T
Rise of the Machines™ 2 | 22-1080-YEL-GRN- SAME Not Used Not Used
The Lord of the Rings™ 2 | o0 aa2t SAME Not Used Not Used
Ripley's 090-5032-00T 090-5067-00T
Believe It or Not!® 3 | 22-1080 -YEL-GRN- SAME 1 U 25-1400 -RED-RED-

F Coil Part N% ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part N°s ending with a "B" signifies the Diode is on the bottom of the lugs.
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APPENDIX F
Motor Specification Table

The following table only list games that used motors.

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

Game Name Function 8pecifications Part N°
ABC Monday Night Football Goal Post Motor 24v G- 515-5222-00
onday Night Footba Up/Down Movement 60 RPM CW -5222-
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM COW 515-5256-00
_ (masga\ém%% Motor D.C. (KEN) 041-5005-00
Checkpomt Johnson Motor
Shaker (Vibrator) 041 '5002'00
Teenage Mutant Ninja Turtles | SP"ing Pizza Ball Gear Motor adv G- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
_ Bowman Motor 24v
Swinging Target 221/ RPM 515-5534-00
S Trek 25th Anni Gear Motor 24v A.C.
tar Tre t nnlversary Transporter F/X 31/2 RPM 500_5421 _OO
Cooling Fan 1n
(for Transporter F/X) 42" Motor 12v 041-5014-00
;
Lethal Weapon 3 Spinning Light IS 041-5017-00
Bar Target Bowman Motor 24v
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Star Wars Left/Right Movement 221 RPM CW 515-5571-00
Death Star Bowman "G" Motor 24v A.C.
Rotation 60Hz 6 RPM CW 515-5570-00
. : Nell Log "Cutting Blade" Autotrol Model E Motor 24v
Rocky & Bullwinkle & Friends | Forward/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
H T-Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00
Johnson Motor
Shaker (Vibrator) 041-5002-00
Crane Multi Products Motor 12v D.C.
Last Action Hero Left/Right Movement #3312 0SC 041-5027-00
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW B 3
Tombstone Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
Tales from the Crypt ,
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders Se(rg\’/%l\élé))tor 041-5032-00
Spinring firplane Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnsan Motor (Yiorator) 195 D-C- 041-5029-00
Maverick, The Movie Turning Paddle Wheel Motor 24y o-C- 041-5036-00
Mary Shelley’s Frankenstein Lef%?gﬂm:v%ﬁem Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement 60Hz 3W 6 RPM CCW 515-6383-00
Rocket Bowman Motor 24v A.C.
Up/Down Movement 60Hz 3W 6 RPM CCW 515-6383-00
Moon Unit Multi Products Motor 24v A.C.
Apollo 13 Rotational Orbit 50/60Hz 3W 6 RPM CCW 515-6487-00
Johnson Motor (Vibrator) 10.5v D.C.
Satellite Bowman Motor 24v A.C.
Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW 515-6528-00

Table continued on the next page.
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APPENDIX F
Motor Specification Table

The following table only list games that used motors.

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

Game Name Function 8pecifications Part N2
Spinning Disc Multi Products Motor 24v A.C. (041-5026-00)
Twlster with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Backbox Fan Multi Products Motor 24v A.C. (041-5052-00) 515-6531-00
(Tornado Wind) 50/60Hz 3W 3600 RPM CW B -
. Alien Head Servo Motor
ID4: Independence Day Open/Close Movement (94322) 041-5045-00
. X-Wing Bowman Motor 24v A.C. (041-5058-00)
The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW 515-6383-01
Snagger & Center Link Multi Products Motor 20v D.C. (041-5059-03) 515-6715-03
Th . Lift Up/Down Movement 9 RPM Non-Directional - B
e Lost World: J.P. ,
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW
. X-File Cabinet Multi Products Motor 20v D.C.
The X-Files Lift Up/Down Movement 9 RPM CCW 041-5057-00
Haydon Switch & Instrument, Inc. Stepper Motor - -
Starship T Warrior Bug 12v D.C. 4.6W (041-5062-00), Series 36000: 515, 67"94 00
arship lroopers Forward/Reverse Movement | 1.4"g (Non-Captive Shaft not incl.) HSI #36864-12 | Requires 7" Shaft:
(Unipolar) Travel per Step: .004 Step Angle: 15° |530-5503-00
Spinning Disc Multi Products Motor 24v A.C. (041-5046-00)
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW 015-6347-00
Godzilla Shaker SO e Se0 o s 041-5029-01
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-01
. 10 AMP 2950 RPM CW i
Harley-Davidson®
Motorcycle Autotrol 24v A.C. (041-5072-02) 515-7025-00
Lift Up/Down Movement 20 RPM CCW - -
: Goalie (Linebacker Multi #3590 12v D.C. (041-5075-00
Striker Xtreme (NFL) Lot B e packer & v DG ) 515-7071-00
, Mystery Ball Hankscraft Motor Model-E 24v A.C. (041-5076-00)
Sharkey s Shootout Rotating Movement 50/60Hz 3W 20 RPM CW 515-7095-00
Roulette Wheel Multi Products Motor 20V D.C. (041-5078-00)
Rotating Movement 17 RPM CCW 515-7153-00
High Roller Casino Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

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

12v D.C. 4.6W (041-5062-00), Series 36000:
1.4"g (Non-Captive Shaft not incl.) HSI #36864-12

Requires Shaft 4'4":

(Unipolar) Travel per Step: .004 Step Angle: 15° | 530-5503-01
Time Machine Multi Products Motor 24v A.C. (041-5079-00)
Rotating Movement 50/60Hz 20RPM CCW 515-7141-00
i ™ Laser Beam Autotrol Motor 24V A.C. (041-5081-00)
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional 515-7171-00
Dr. Evil Target Hankscraft Motor Model-E 24v A.C. (041-5030-00)
Lift Up/Down Movement 50/60Hz 6RPM CCW 515-5900-00
Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A
Monopoly® Rotating Movement 20v D.C. 50/60Hz 85RPM CC/CCW 041-5083-00
Triangular Billboard Autotrol Motor (BD511 150-1387) 24v A.C.
Rotating Movement 50/60Hz 12RPM Bi-Directional 041-5086-02
Centerfold Mechanism Multi Products (3680) Motor 12v DC
Playboy Open/Close Movement 10/12 RPM CC/CCW 041-5075-04
Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00
Tease Drop Screen 12v D.C. 4.6W (041-5062-00), Series 36000: .
Lift Up/Down Movement | 1.4"g (Non-Captive Shaft not incl.) HSI #36864-12 | Requires 7" Shaft:
(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00
Terminator® 3: Backbox Ball Shooter Multi Products Motor 24V A.C. (041-5079-01) | 4 731700
Rise of the Machines™ Up/Down Movement 21 RPM CW
The Lord of the Rings™ Balrog (Motor & Gate) Multi Prod. Motor 20V D.C. Series 600B (or equiv.) 041-5088-01

Open/Close Movement

50/60Hz 10 RPM Bi-Directional

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

Ripley’s Believe It or Not!l®

™

, The Simpsons™Pinball Party and

t 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.

Motor 8Specification
Table

Beheve It or Nt’
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APPENDIX G
Part Number Prefix Classification Codes

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

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

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

IV. Bolts, Screws, Nuts & Washers

231- Bolts
232- Screws (Pan Head)
HWH;

234- Screws (H\
237- Screws (Misc.
240- Nuts (Misc.

242- Washers
244- Washers
246- Washers

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

lat, Round)
Split Lock
Lockers, External Tooth)

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)

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

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

Part Number Prefix
Classification Codes

-

Appendix G: Ty
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APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
STIPPLE
E
. 550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE (only in white)
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-15" X 34" 1-54" X 1-15" 2-14" X 1-18" 2-14" X 1-18" 1-14" X 1-15" 2" X 2-15"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD LARGE SHIELD HOT DOG HOT DOG HOT DOG
@ Cow D Caw D)
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD | ARROW-HEAD BULLET TRIANGLE
SMALL LARG
550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 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 N® which correspond

to the color of that part. The "-XX" in Part N°s which may come in various colors should be replaced with the desired 2-Digit
Ne. corresponding to the color desired. Not all colors may be available.

o

PLASTIC PART COLOR CHART

2 Color 2 Color N¢ Color Ne Color Ne Color Ne Color
-00 | Black or Solid Clear | -Q3 | 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

Playfield Inserts Appendix H:

(Plastic Light Covers)
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APPENDIX |

PLASTIC PART
COLOR CHART

2 | Color
u Black
£ Y g ' 00
R" means [; .
| «Target it -01 | Clear
! Insert» is -02 | Red
reversed,
l allowing -03 | Amber
for Rear -04 | Green
MOLfnteq -05 | Blue
application. | = -06 | Yellow
-07 | Orange
. -08 | White
Take Note: -09 | Purple
1. For ltems A-E, for the Target Assembly use t'r']e "§00-""SPI Ne; -10 | Fluor. Orange
For the Target Assy. with Rear Mount add "R" to "500-" SPI N¢;
For just the «Target Insert» use the "545-" SPI Ne. =11 | Fluor. Green
2. ltems A-E come in various colors. These targets may not be -12 | Fluor. Blue
available in every color. The "-XX" in should be replaced with the Teal Green
desired 2-Digit N° for the color desired described in the Chart 7. -13
As of date of print, the following colors were used for ltems A-E: -14 | Gray
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -04 Green (A, B); -15 | Luminescent
-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 -16 | Gold

SPI PART N°
500-6138-XX

STAND-UP TARGET NAME
Modular Stand-Up Target Narrow Assy.

used corresponding to the Switch Matrix Grid of this game.

N2 8P| PART N2

500-6075-XX

STAND-UP TARGET NAME
Modular Stand-Up Target Round Assy.

A Stand-Up Target Narrow (Insert) 545-6138-XX D | Stand-Up Target Round (Insert) 545-6075-XX |
B Modular Stand-Up Target Square Assy. 500-6139-XX Mod. Stand-Up Target 1" Spherical Assy. 500-6189-XX
| Stand-Up Target Square (Insert) 545-6139-XX Stand-Up Target 1" Spherical (Insert) 545-6189-XX
Modular Stand-Up Target Rectangle Assy. . - Note: To receive the Target Assembly with the « Target Insert »
C Stand-Up T t g el 4 500-6228 XX « Reversed » simply add a "R" at the end of the Part N°. See Side
and-Up Target Rectangle (Insert) SLIR 2.8 View picture above to compare (dashed line shows target reversed).

1

7, N
A
7
N gl

——
1
1
1

ol

[{

<0

\
U

1
A

7

k)

8P| PART N2

1 1" Round Stand-Up Target Assy. 500-5835-XX
ORDERING ABOVE (ITEM 1) ASSY. PART N¢ WILL INCLUDE:

1Af  Switch & Target Assy. 1" Round 515-5966-XX
1B Mounting Bracket 535-6896-00
1C Switch Back Plate 535-6452-00
1D 6-32 X 34 HWH Swage (Qty. 2) 237-5976-05
1E  Switch Diode, 1N4001 112-5001-00
1F Foam Pad 626-5029-00

+ Note: ltem 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" g X 3/16" (249-5001-00) and A4— 1" Round Target (545-5456-XX).

2 1" X 11" Stand-Up Rect. Target Assy. 500-5321-XX

ORDERING ABOVE (ITEM 2) ASSY. PART N2 WILL INCLUDE:
515-6027-XX
Same as 1B-F

2Af Sw. & Target Assy. 1" X 11»" Rect.
ltems 2B-F are identical to 1B-F
Item 2 Table Note continued

in the next column.

Appendix I:
1
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Take Note:

1. For ltems 1-4, "single" components can be ordered.

2. ltems 1-4 come in various colors. These targets may not be
available in every color. The "-XX" in Part N%s should be
replaced with the desired 2-Digit N 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.

8P| PART N¢

N STAND-UP (FLAT) TARGET NAME
+ Note: ltem 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" @ 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 N2 WILL INCLUDE:
3A:  Sw. & Target Assy. 1" Square 515-5162-XX
Items 3B-F are identical to 1B-F Same as 1B-F
+ Note: ltem 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" g 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 N2 WILL INCLUDE:
4Af  Sw. & Target Assy. Narrow 515-5967-XX
Items 4B-F are identical to 1B-F Same as 1B-F
1 Note: ltem 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" g X 3/16" (249-5001-00) and A4— Narrow Target
(545-5210-XX).

8tand-Up
Targets




to open Coin Card Files, insert Disc 2

APPENDIX J
Coin Cards (USA & International Pricing Defaults) B> For Yellow Stock add -Y to the Part Number

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.

USA 8 USA5 USA 1% (optional) USA or CANADA USA 2-7 USA or CANADA
or CANADA Custom *f or CANADA Custom ¥
50¢ =152x1 50¢ =152x1
suPER VALUE [l surer varLue|l 25 =|@3x1 50 =||%°X1
$1.00=1="x3]1$2.00=12x5 ¢ ¢
Front 755-5400-00 Back 755-5400-00 Front 755-5400-01 * Back 755-5400-01 *7 Front 755-5400-02 Back 755-5400-02 ¥
ToPS™USA ToPS™ ToPS™USA, CANADA, AUSTRALIA or NEW AUSTRALIA 1 or AUSTRALIA 2 or
or CANADA *3 USA =% ZEALAND Custom *ti NEW ZEALAND 2 NEW ZEALAND 1
tournament pLav! |l rournamenT pLav: [l TourRNAMENT PLAY! SUPER_VALUE $1.00=0"x1
$1.00=052x1J051.00=r5x1J0s . =rs=x1Jl J1$2.00=09x3
Front 755-5400-03 *3: Back 755-5400-03 *3 Front 755-5400-04 *}  Back 755-5400-04 *:: Front 755-5406-00 Back 755-5406-00
CROATIA CROATIA DENMARK 1 DENMARK 2 EURO 1 EURO 2
Custom ¥
3KuNA =191 «.3,00=g59x1 | [ 2,00 =059 € .50=ce0x
Hrle 10,00 =02x7 €2.00=0"x5
Front 755-5410-00 Back 755-5410-00 Front 755-5402-00 Back 755-5402-00 1-Sided 755-5401-01 1-Sided 755-5401-02
EURO 3 EURO 4 EURO 5 EURO 6 EURO 7 EURO 8
€ .50=139x1 || €,-30=t0x1f€ .50=039x1 _ €1.00=157x1 || €1.00=057x1
€1.00=r=2x3 || €1-00=052x21] €1.00=02x3 [} € .50=02x2 |} ¢ 400 = p9x5 ]| €2.00=152x3
€2.00=1="x6J1 €2.00=0"x7
1-Sided 755-5401-03 1-Sided 755-5401-04 1-Sided 755-5401-05 1-Sided 755-5401-06 1-Sided 755-5401-07 1-Sided 755-5401-08
ToPS™EURO ToPS™EURO
Custom *3% Custom *{#

€1.00=02x1][€1.00=0"x1
€1.50=12x2 || €2.00=1?x3
€2.00=1?x3J1 €3.00=15?x7

1-Sided 755-5401-09 1-Sided 755-5401-10

€1.00=02x1 || €1.00=17x2
€2.00=12x4 |1 €4.00=12x9

NON-TOURMNAMENT PLAY

€ . =II%3):

€ . =59
TOURNAMENT PLAY!

Front 755-5401-20 *§  Back 755-5401-20 *7:

1-Sided 755-5401-11 1-Sided 755-5401-12

JAPAN JAPAN NORWAY 1 NORWAY 2 Republic of S. AFRICA Republic of S. AFRICA
Custom Custom
oan
.10,00=02x1 CO)=139x1
= X ; — X e et
¥1 00 [[ga 1 K 5,00 @ 1 Khm,m='@°x3 g..‘k.\}ln,a_: 3x5
A
Front 755-5408-00 Back 755-5408-00 Front 755-5403-00 Back 755-5403-00 Front 755-5409-00 Back 755-5409-00
SWEDEN 1 SWEDEN 2 SWITZERLAND 1 SWITZERLAND 2 UK 1 UK 3
10,00..=052x1 _ «1,00=052x1 - £ .50=19x1
15,00..=052x2| | 5,00..=59x1 ";’gg;%’ ~a|l+2,00=152x3 g'gg;%’ 3l1£1.00=152x2
20,00..=052x3 i 5,00 =032x9 : £2.00=0132x5
Front 755-5404-00 Back 755-5404-00 Front 755-5405-00 Back 755-5405-00 Front 755-5407-00 Back 755-5407-00
UK5 UK Custom ToPS™UK ToPS™UK el eocant i e tion.
Custom *; Custom | ™ Gl ot G el £l ki

+ Any blank back side of the Coin Cards noted, can be
useéd for Custom Pr/cmﬁ.
ToPS™ (TOURNAMENT PINBALL SYSTEM) ONLY.

NON-TOURNAMENT PLAY
£ . =039 ;
£ . =E3¥x See Sec. 3, Chp. 7, GO TO TOURNAMENT MENU.
TOURNAMENT PLAY! N C
£ =@x 1 Format, Adobe® Reader v5.0+ required) from our

ote: You can download any Coin Card (in PDF
website www.sternpinball.com/coinagecards.htm or
follow l/nk;s) for.info on getting all Coin Cards on CD-R.
Older style Coin Cards (foréign or domestic), not on
the website or no longer available through your
distributor, are obsolete.

£1.00=1x1
£2.00=12x3

Front 755-5407-01 Back 755-5407-01 ¥

Front 755-5407-02 *§  Back 755-5407-02 *7

EURO 9 EURO 10 EURO 11 EURO 12

*4

Coin Cards (USA &
Intn'l Pricing Defaults)
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Parts Order Checklist Notes

Date Ordered

Part N2

Qty.

Description

Date Received

P1

Believe It or No

Parts Order
Checklist Notes



GLOSSARY OF TERMS

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 |, 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.l. (Abbreviation) General lllumination (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.

10 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) Multibal™ More than 1 ball in
game play.

MID (Abbreviation) Middle

Non-Reflexive See Reflexive.

No. or N2 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

Glossary
of Terms
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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 N¢ 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 a)ttached to the top of the lug (the side nearest the coil-wind-
ing).

% Glossary
of Terms



STERN® PINBALL, INC. LIMITED WARRANTY

STERN® PINBALL, INC., ("SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE
ITEMS LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND
SERVICEFORTHEW ARRANTY PERIOD SPECIFIED:

PRINTED CIRCUIT BOARDS (GAME LOGIC): 2 MONTHS
DOT MATRIX DISPLAY BOARDS: 9 MONTHS

NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO ITS AUTHORIZED
DISTRIBUTORS.

SELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED TO
SELLER DURING THE WARRANTY PERIODS SPECIFIED, PROVIDED:

1. SELLER IS NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
2. SUCH PRODUCTS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER'S PLANT.

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO IMPROPER INSTALLATION OR USAGE, OR ALTERATION. IN NO EVENT SHALL THE SELLER BE
LIABLE FOR ANY ANTICIPATED PROFITS, LOSS OF PROFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A
STERN® PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

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

CAUTIONS, WARNINGS & NOTICES

Caution

FOR SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT RECOMMENDED

(AND MAY VOID ANY WARRANTIES). USE OF NON-STERN® PINBALL INC. PARTS OR MODIFICATIONS OF GAME
CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES. TRANSPORT PINBALL GAMES WITH
HINGED BACKBOX IN THE DOWN POSITION ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING ANY GAME.
ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING COMPONENTS. SUBSTITUTIONS OF
PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Always Disconnect The Line Voltage Before Servicing. Some Parts May 8till Hold Current When Unplugged.

Warning

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED

AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. IT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT IN A RESIDENTIAL AREA 18 LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIS
OWN EXPENSE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INTERFERENCE.

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND STRAP ROUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. TO
MAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GROUND STRAPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH I8 NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
STERN® PINBALL, INC. WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDING), DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
IMITATION. THE RIGHT IS RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

© Ripley Entertainment, Inc. Copyright © 1998 BETA-BRITE and
AI? Rights Reserved. logo are trademarks of Adaptive Micro

s SBystems, Inc. registered in the United
Ripley's and |:|1 @ States Patent and Trademark Office.
Believe It - All Rights Reserved.

© 2004 Manufactured by Stern® Pinball, Inc.. Portals,
Icon Designs, ToP8™ Logo, Bump N' Win™ Logo & all

related indicia are trademarks of 8tern® Pinball, Inc. :

All Rights Reserved. Made in the USA. ) -
4 A .

"Multiball" is a registered trademark of - . or Not!

p Jpr——
Williams Electronics Games, Inc. Used by permission. Believe It or Not ’ are trade-
i L OJ) marks of
PCB Schematics (Section 5, Chapter 4) by CES Ripley
(Creative Electronics & Software, Inc.) © 1995. Entertainment, Inc.

Designed by: Pat Lawlor Design, Inc.
Design: Pat Lawlor schwere: Louis Koziarz

as: John Youssi saunds & music: Chris Granner
Mechari: John Krutsch pois: Adam Rhine

Dot Programming: Gred Dunlap
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FHIA CO TD DIACHOSTICS MEMU FRIE GWITCH TEQTS

In QWITCH MENU
= . also select:
“l”l ColL ﬁl1l'-‘ LASH| CLR HOHE HET DEI:I HEU I.IIT ELP| ACTIVE and
Ii'.I:I TO SHITCH MENU SLIITCH TEST
4

SWITCH MATRIX GRID & DEDICATED SWITCHES (for notes & locations, see Page DR. 4 or 17)
a1 Il o2 o N o BN o IO o6 oz I as GROUND GROUND

Row GRN-BRN | GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY | H BLK
(Return) CN5-P1 CN5-P3 CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-P9 INPUTS CN6-P1, -P11

CabinetS\den Below P/F |kl Below P/F m Below P/F m Below P/F m Below P/F m Below P/F XM Below P/F H U206 QSN on Cabinet Side

WHT-BRN LT HEAD TOMBSTONE | LOWER BONUS VARI- UPPER LEFT GRY-BRN #1 LEFT
BUTTON LEFT X INLANE - TARGET LEFT FLIPPER
CN7-P9 (UKONLY)| STAND-UP 1 POP LFT OPTO 1 POP OUTLANE CN6-P2 BUTTON
w.Part Number: | 180-5160-00 | 515-5162-08 | 515-5162-08 | _180-5015:08 | 500-6227-02 | See Sw. 41 Note | _180-5015-03 | _500-6227-02 Sw. Part Number: 180-5160-00
ﬁ U400 P Coin Door ~PF B BelowPF BN BelowPF JEPY BelowPF JE BelowP/F Below PF | JPYEN U206 Y Below Playfield
WHT-RED 4TH SUPER LOWER BONUS VARI- UPPER LEFT GRY-G #2 LEFT
JACKPOT RIGHT X INLANE - TARGET RIGHT RETURN .
CN7-P8 | COINSLOT OPTO POP MID OPTO 2 POP LANE CN6-P3 'E_lE_L%ﬂEfBSEb?é?
w. 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 Sw. Part Number: | 180-5149-00 on Flipper
ﬁ U400 JEN CoinDoor REN BelowPF JEEY BelowPF |PY@ BelowPF B BelowP/F |EEN BelowP/F JERN Below PIF BeowPF | [ETEN U206 IR on Cabinet Side
WHT-ORG 6TH 4-BALL TOMBSTONE LOWER BONUS VARI- UPPER LEFT GRY-ORG #3 RIGHT
TROUGH BOTTOM X INLANE - TARGET BOTTOM
CN7-P7 | COINSLOT | 4'(EFT) 5 POP RT OPTO3 POP SLINGSHOT | | "CNe-P4 BUTToR
w_Part Number: | Future Use 180511902 | 515516208 | _180-5015-03 | 500-6227-02 | See Sw. 43Note | _180-5015-08 | 180-5054-00 (2) | | sw. Part Number: || 180-5164-00 Doubled
ﬁ U400 M CoinDoor KPY BelowPF B BeowPF [PTY BelowPE JET BelowPF [EYN BelowP/F JEAY BelowPiF RN BelowPF | NPT U206 WX Below Playfield |
WHT-YEL | RiGHT 4BALL LEFT SIDE RIGHT LOCK VAR RIGHT #4 RIGHT
TROUGH SCOOP 1- TARGET GRY-YEL
- COIN SLOT SPINNER RBIT OUTLANE FLIPPER E.O.S.
CN7-P6 # ENTRY o TOP VUK U CN6-P6 | '(End-of-Stoke)

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 Sw. Part Number: | 180.5149-00 on Flipper

U401 Coin Door |REX Below P/F Below PF |3 Below P/F I GelowPF X AbovePF B3N Below PIF I U206 on Cabinet Side
WHT-GRN| SENTER ABALL RIGHT SCOOP LacK RIGHT RIGHT GRY-GRN| #5UPPERRT.
CN7-p5 | CONSLOT/ | TROUGH | gAiNKER | °VOR i el RETURN HPEs
- DBA #3 MIDDLE LANE CN6-P7 At
Sw_Part Number: | 180-5204-00 180-5119-02 180-5010-04 180-5183-00 180-5179-00 180-5190-28  |__500-6227-02 Sw, Part Nurnber: | 180-5164-00 Doubled
U401 CoinDoor |REN Below P 2N BelowPF BN BelowPF JEEY AbovePF TN BelowPr PN icCabinet BN Below PIF U206 o Coin Door
WHT-BLU | _ LEFT ThBAL, | TOMBSTONE | BEHIND | o MINL LQcK START RIGHT GRY-BLU | 6 VOLUME
CN7-P3 | CONSLOT | \UKGRIO 4 HEAD CEFT BOTTOM BUTTON | SLINGSHOT iFr% BtL_J‘II'_'II'E(I)#}
Sw_Part Number: | 180-5204-00 | See Sw. 14 Note | 515-5967-06 | _500-6227-02 | 180-5183-00 180-5178-00 180517400 | 180505400 62) | | g PartNumber: | 160519500
U401 Coin Door Below P/F Below P/F Above P JEEX Above PF JEFAl Below PF BN In Cabinet U206 ~h Cain Door
n 4-BALL SHRUNKEN LEFT MINI LEFT i
WHEVIO | oTH o1 | STACKNG | ~ HEAD FAVP | PLAYFIELD | JACKPOT |TOUBNAMENT GRY-VIO | A7SERCam,
CN7-P2 OPTO OPTO MAKE CENTER LOOP CN6-P9 | ¢ UTTON)

(InTest: RIGHT)

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 Sw. Part Number: 180-5192-04
H U401 JE:El Cabinet Side I Below P/F JPZR Below P/F kPR Below P/F !!:l Above P/F m Below P/F In Cabinet e} y U 206. m on Coin Door
WHT-GRY RT SHOOTER IDOL TOMBSTONE MINI LEFT PLUMB NOT #8 BEGIN TEST
CN7-P1 (Ekjgﬁ% LANE LS 213 PLAVEIELD ORBIT BOB USED %%3'1'0'( (BLACK BUTTON)
J 180516000 | 180-5157-00 | SeeSw 23Note | 515516208 | 180518300 | 5006227-02 | See Sw. 56 Note (In Iggts 152[‘_‘(10'5':‘)

In LAMP MENU

m also select:
ALL RO jCoL REU IJIT ELP TEST ALI. LAMPS
LUMN

EAME  SINCLE LAMP TEST RO G

M Rl

FHIA CO TD DIACHOSTICS MEMU FRIE

CO TO LAMP MENU 616

: u17 H uU16 uU15 u14 uU12 H U1 :
YEL-BRN YEL-RED YEL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BRN|  SUPER SUPER SUPER SUPER SHOOT SUPER SUPER RIGHT
J12-P1_ | JACKPOT 2 MIL | JACKPOT 3 MIL | JACKPOT 1 MIL | JACKPOT 4 MIL AGAIN JACKPOT 5 MIL | JACKPOT 6 MIL | SPECIAL
H #555 Bulb #555 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
RED-BLK LEFT 11DOL 21D0L 31DOL 41D0L 5 IDOL TOMBSTONE SCOOP
J12-P2 SPECIAL COUNTER COUNTER COUNTER COUNTER COUNTER 1 ARROW
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
REDORG| (R)IPLEYS | R(I)PLEYS | RI(P)LEYS | RIP(L)EYS | RIPL(E)YS | RPLE(Y)S | RIPLEY(S) | (rape |f\E1FT)
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL GRID GRID GRID GRID GRID GRID GRID GRID
J12-P4 B ci A2 B2 C2 A3 B3 C3
H #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-GRN| LOWER OWER LOWER SKILL TOMBSTONE | TOMBSTONE MILLION LOOP
J12-P5 | LEFTPOP RIGHT POP BOT POP SHOT 2 3 PLUS JACKPOT
H #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BLU | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET
J12-P6 SPECIAL EB ? (MYSTERY) SA. N.A. EUROPE AUSTR. ASIA
: #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-VIO | TOMBSTONE PENGUIN ADVANCE RIGHT RIGHT VARI-TARGET
J12-P8 5 TOMBSTONE SPINNER JACKPOT LOCK RIPOFF ANTAR.
H #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb #555 Bulb
CENTER LITE GATE UPPER UPPER UPPER TOMBSTONE | VARI-TARGET
JACKPOT HEAD OPEN LEFT POP RIGHT POP goTPoP |t 4 AFRICA
H #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-WHT LEFT LIGHT COLLECT BIG- SUPER THE HEAD
J12-P10 |  SPINNER MULTIBALL LOCKS FOOTBONUS |  JACKPOT | ODDITORIUM KNOWS BOZO
#555 Bulb #555 Bulb #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb
BONUS X BONUS X BONUS X BACKPANEL | BACKPANEL | BACKPANEL | TOURNAMENT START
INLANE LEFT | INLANECTR | INLANE RT A B c BUTTON BUTTON
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Games shipped factory direct
to Europe from Stern Pinball,

Inc. are CE approved and will
have an "E" prefix attached to
the Serial Number.
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