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Display Power Supply Board Schematic {1 CND) v
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Display Power Supply Board Component Layout & Parts
CNin
L O
> [& 2
= b4
S S X
o | F B
™
ik
] =
N [¢0]
o :
g ad-
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H O _ i o —| O
x
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5138-00 Display Power Supply Board ComEIete PCB Assembly
01 2 125-5044-00 C1,C2 220uF, 200v, Radial Lglc Cap.
02 3 125-5035-00 C3,C4,C7 0.1uF, 500v, Ceramic Disk Cap.
04 1 045-5015-07 CN1 7PKK156E (PIN5=KEY)
05 1 045-5015-08 CN2 8PKK156 (PIN3=KEY)
06 2 112-5003-00 D1, D2 1N4004, Diode
07 2 112-0053-00 D3, D4 1N5228, 3.9v, Diode
1 112-0062-00 D 1N4760A, 68y, Diode
1 112-0049-00A D6 1N4764A, 100v, Diode
1 112-0061-00 D7 1N4743, 13v, Diode
1 200-5000-17 F1 3/4A (0.75A) S.B. Fuse
2 205-0004-00 F1 Fuse Cli
1 110-0100-00 Q1 MPSA92Z, Transistor
1 110-0082-00 Q2 MPSA42, Transistor
2 110-0101-00 Q3, Q5 MJE15030, Transistor
2 535-5000-11 Q3, Q4 Heatsinks - AAVID #563002
2 240-5008-00 Q3, Q4 #6-32 KEPS Nut
2 237-5501-00 Q3, Q4 #6-32 X 3/8" PPH Screw
1 110-0103-00 Q4 MJE15031, Transistor
1 121-5061-00 R1 130 Q 5W Res.
2 121-5060-00 R2, R3 47K Q 1W Res.
3 121-5038-00 R4, R5, R10 1.5K Q 1/2W Res. (R9: NS)
2 121-5059-00 R6, R7 330K Q 1/2W Res.
1 121-5062-00 R8 2K Q 5W Res.
™
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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 lightis
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.

| e e ]
PV eNt | E CN1 i
I 1 —
L0 | ! |
i 2 . | : . . 1| WHT/XXX
: RED i (Switch Row/!
: : e E Return +)
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: 180 ! ZN3906 |
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| I

— 10K Q 2N5460 . |
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FY T = oy 1
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: : Return +)
I \ C LED 2 . E 1
| | T TLRH180P 4 :
1 el
! R N/ T 2N3906 |
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| L 0 L | (Switch Col/
L= 520-5173-00 | 520-5174-00 = bive ) |
| GND Transmitter |  Receiver > = Emitting Light !
____________________________ e e e e e e e e 3
Trough Up-Kicker Dual OPTO Boards Component Layout & Parts
520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)

(Screened Text Printed Largy

520-5174-00
520-5173-00
TRANS REC

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. gwjth all Items 1-5?
— 1 520-5173-00 Dual-OPTO Trans. Board PCB Assy. (with Iltems 1-3 only)
01 1 045-5111-02 CN1 2\ 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 H OPTO PCB Brass Tube Spacer
05 3 545-5518-00 n/a Rebl T Part: OPTO PCB Rubber Grommet
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. epiacement ~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) .156" Rt. Angle (26-60-5030) Conn.
02 2 165-5052-00 LED 1, LED 2 SPI Part Ne: LED TLRH180P (Ultra Bright Red
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. (CRC\\//V\)
06 2 121-5083-00 R2, RS 4.7K  1/8W Chip Res. (CRCW)
07 2 121-5011-00 R3, R6 10K Q 1/8W Chip Res. (CRCW)
08 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
09 3 545-5518-00 nfa OPTO PCB Rubber Grommet

/ PDKEH Section 5, WPT
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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):

Fig. A I

0 — OO
Pl

L S, A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead
P 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.

at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
0 = > oo 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.

Fig. B I — B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead

Ti = Switch Read Period

3. Bench Test (See Fig. C):

Fig. C +
Please Note: To perform this test you must use a spare 8 >
5602 Pull-Up Resistor, SPI N2 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 gz 0PTO +5v
other side of the resistor to a 5v DC source. Connect Trans. ZE e 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 [TH 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, liting 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.

Wl

e

—

Fig. 2

Plunger blocks BEAM

Lift

plu}r:gelz

. . . to chec
View facing trough (with play- .

field in Se%vice osi(fion #I)g SW;LCOhW?]S

Section 5, WPT wm Printed Circuit
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Sectional view from right (Fig. 2a & 2b)

| em—— s | | emm———
Rec.

| Fig. 2a Fig. 2b

(Note LED 1
| alignment) !

A ——— A ——

Trough Dual OPTO Boards Alighment / Test for LED2

When a working OPTO s 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 and resting on
the Playfield Support Slide 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.

Rec.
Side

LED2 [

Plunger (Note =il LED 1
blocks I alignment) ;
BEAM \m—

Lift

plunger
to check
switch as
shown.

I M P O R TANT

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

Fig. 4a
Correct Position Incorrect Position

Printed Circuit
Boards (PCBs)
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Playfield Switches OPTO Transceiver Boards Schematic, Component Layout & Parts

Mini PCB Front
OPTO 12" Lead
(Black Bracket)

an
Pin2)—( A >r——pf—

- ~N White Stripe .
(Pin-D—C_K D 500-6775-00 '
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 8 500-6775-00 MINI PCB OPTO ASM WHT / 12" LEAD PCB Assy. (with all Items 1-5)
— 1 S20-5227-00 Mini OPTO Trans. or Rec. Board PCB Only Plain
01 1 545-6092-00 Black Bracket (Plastic) Holder
02 1 237-5909-00 #4-40 X 1/4 PPH Screw
03 1 165-5052-00 LED (Ultra Bright Red) )
04 1 601-5023-12 K, A 12" Speaker Wire (1-Side White Stripe)
05 1 045-5020-02 Note White Strip to Pin-1 2-Pin'Cn., .100 KK cmp Trm Molex 08-50-0113

Playfield OPTO Transmitter / Receiver Amplifier Board Schematic

1 D1
@i R1 i
2PK100 L U'l—A ']K A 1N4148
— ) . 4 ’ R13 1 ﬁ-_
% 5], > ”\T/\K/V : 1ﬁ'<8N3904
R11 LM339M ¢ (52
S5PKK156
- U1-B Pt
= 6 x> L1 R2 T
- ; 1 ZKI 1/\/\/\{2
s 470
LM339M RED
1 D2 -
R3
2PK100 = Ul=C 21K 31N4148
J4—1 ! &1 14 1 R12 1 Q2
CasD o], A 2N3904
" R10 LM339M ?
M U1-D
nS wx L2
— ~iJ+\ 13 2'\ 1 1%2 T ‘r RS
LM339m  RED LA =1
7 180 2PKT00
LR9 LB A8
2PK100
180K J CZ150K lm 6.8K 1
N TOJ TO.1 | RE 2 -
— ] L 180 WS
MHZMI:ZNPT o
ETEINPT ?[JT‘P]50M C3 -
1MH3 ‘FIDZ D"
I i
1 _ID -

MH234NPT

FIDTP50M

Section 5, WPT
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Playfield OPTO Transmitter/Receiver Amplifier Board Component Layout & Parts
(for OPTO Switches 52, 54, 56 & 59)

ITEM QTY
— 2
01 1
02 2
03 1
04 4
05 2
06 2
07 1
08 3
09 2
10 2
11 1
12 4
13 1
14 2
15 4

s LAY =S, i 6
C o ! o
w R e JH Juinx
T Cgm L
gcl 3 e
C~RE ’-"l_'
WOz =
> | re LJ l
E QO o s
=l e =
N a !
FS = EI :C ] x‘
>IC T s gk R
N [Be
—-k 3 Sr"l r._! S g
U0 == |
& 237-0301-00 ~
3 EV.-

PART NUMBER REF-DESIGNATOR
520-5239-01 87PTO Transmitter/Receiver Amplifier Board
ifa p)ar?s Y Eg R6
reguired where a
part number is E]bﬁ%’ﬂmz’ R13
not provided, call Ry Ra
?ﬁfﬁ: f}fﬁl‘é‘? RS’
upport {see
f&‘aﬁgi}f cover). 81 8% c3
Q%I, Q2
Mfg. 22-23-2021 J1, J2, J3, J4
Mfg. 640445-5  J5
Mfg. APT3216SURC L/1, L2
n/a

Back

DESCRIPTION

Complete PCB Assembly

SMT 150K Q 1/10W Resistor 805, 5%
SMT 180 © 1/10W Resistor 805, 5%
SMT 180K Q 1/10W Resistor 805, 5%
SMT 1K Q 1/10W Resistor 805, 5%
SMT 1M @ 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"

Playfield OPTO Transmitter/Receiver Amplifier Board Wiring (General)
(for OPTO Switches 52, 54, 56 & 59)

o RECEIVER
A Ut
’\‘?(g:«"“g;\“’& 2-conductor cable ~ _SILVER _ Anode
N . COPPER_Cathode
g SWITCH XX SILVER _ Anode
— COPPER_Cathode
2-conductor cable |
TRANSMITTER |'\J “I |'\’ _‘l
SIDE S 2S
o ?‘3\?\ gl%CEENER 3 % o
N e Y
‘\‘?g:,‘loiﬂb"& 2-conductor cable | SILVER _ Anode 1 J3 ;‘L’j g
N — COPPER Cathode 2 TRANSMITTER 2 g 4
(@]
g SWITCH XX SILVER  Anode J4 g|5

2-conductor cable

T COPPER _Cathode

RECEIVER 2

TRANSMITTER
SIDE

For details on Board Wiring Configuration for Boards 1 & 2, see opl XN Ll X

WORLD
| POKER
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H

OPTO Amplifier Board
520-5239-01

Switch Matrix
WHT-XXX_Return _to cru 8d. Js-PX
WHT-XXX_ Return to cPu Bd. Js-PX
GRN-XXX_ Drive  to cPU B J1-Pin 5
BLK Ground
RED +5V DC 1o 0 8d J16-Pin 8

Section 5, WPT
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Amplifier Board 2 (Left) Amplifier Board 1 (Right)

Rear View of the

Backpanel

Printed Circuit
Boards (PCBs)

WORLD POKER TOUR

° J3 i mnmu H7te
| Fosc 7 M IWW =
Right Ramp Made 4 LA\ <o
R) w :ﬂ%.ﬁwg o @
m E._ m N @ W; % wmzv%wqmw Board 1
© o ‘ ight
. [Transfer|— [T~ [0 B Upper Playfiela S5 WH-oRY
R e i partie
to CPUJ12-P7 Tube @M\ @N\ @H\ QAU Ky Y
J5-P2 WHT-YEL (Sw. 52) : : ik ° “o %com.a
| {oCRU JorPs .W w. m @ . S J J5-P3 GRN-YEL
5-P3 GRN-YEL ) Nl to CPU J1-P5
S Pe A ﬂ«%w% i) . . (Drive)
- n
© J5-P5 RED (+5Y DC) ; ol |° gwMMw%&
O| tocrPuJe-Ps , 2 : | J5-P5 RED
o _ O b2P0 s
E_ EI_ TRANSMITTER 2 ‘ = E En_

recevirz J4  J3

- RECEIVER 1 LN La
2 i
. =+l Rear View of the Backpanel Left Ramp e
2 B |2
n o 4Mld wmno‘vvm«awaoMHzm;_JmH»__ ! EQO MWNWZM;:AMNN .W w
© & T =N [54321] g
O< 2?5 4 gls
= ulllD/n m mu& OPTO Amplifier Board ms- mk , M_xmomzmz
LS » o~ 520-5236-01 To Reverse-O-Matic,
OF cmc nglmn OPTO Amplifier Board
mP2®587T Corner Playfield 520:5239.01
O~k S« (Left Wire Ramp)
oo~ E Do
—s 2 3aEm N
ESE g o —
=Lo<«<=2 =S
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OPTO Interrupter (520-5251-00) Schematic
(for OPTO Switch 63)

U-Shaped OPTO

+5u Located on the Ace-in-the Hole Assembly
1-/0 2 RED @_T Sw. 53, Jail Bars Up
Jil6-P4/8 +5 Vdc
RED +5u
CPU/SND 4 WHT/VIO D1
Ji2-pP2 (" surmN ) >, ot Ea +ov
TAN-VIO 1N4148 ::lc OPTO 1 R1
CPU/SND 3 GRN/YEL R3 #z 150
J1-P3 { sWwDRV )} A% Bssia3 _;I ¥
GRN/YEL — 33 i_ GE11233 J7
1,0 1 BLK
GROUND ]| GND
BLACK

03-06-2042 MLX

Q000000000000 00000000000000000d000000id

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

OPTO PCB (Top)
Located on the Ace-in-the Hole Assembly
Sw. 57, Jail Bars Bash, Sw. 58 Jail Bars Rest

1/0
J16-Pas8—oa oD (iswas )=
RED

1.0

GROUND 1 BLK GND L
BLK @3-06-2023

MLX

=
-+
© v

£ £ £ -~ 3
< £ < <~
ORI °9<R2 O9<R3 20
] « ] -~ =
in n n » v
— - -l "=~
T Q

3"“

Ll | ¢ l2] ¢ 3] o g2
N NN Ny o8
m m m o~

o o n )

a a A 28

<« < a S
=

OPTO Receiver (520-5248-00) Schematic
(for OPTO Switches 57 [front] & 58 [rear])

Vref

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

L1
(2

ADP3224

R3
1 Mohm

Vref 3] € ine148

R6
1 Mohm

ADP3224

A+Sv
Ct

18ufd

WORLD
POKER
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WHT/BLK 4 T CPU~/SND
J12-p9
TAN/BLK
SW 57
WHT/RED S CPU/SND
— Sio-pe
TAN/RED
Sl S8
GRN/YEL 3 CPU~/SND
— Sies
GRN-YEL
RED 2 I1-0
-+s Vdo — Ji6-P4r8
BLK 1 RED
(_aon ) — 10
— GROUND
03-06-2055 MLX BLK
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OPTO Interrupter (520-5252-04) Schematic Located o"”t'hse”jf’;;’n’;“M‘,?ﬂIgAssemb,y,

(for OPTO Switches 4-7, 10-13 & 33-40)) 4-Bank Right Assembly & 8-Bank Left Assembly
(8-Banks require 2X Boards)

PLAYFIELD HARNESSES

+3v +3v +5u 8-BANK DROP TARGET ¢LEFT>
D1 an
R1 R2 ‘ i o1 e, o1 RED +5 Ydo 1,0 316-pasg
338 ohm 33 K SMT414 v BLK GND
4148 oo 402 1,0 J16-9-13
a1 GND
oPTO1
—03 | gvp +©3
Haial 0 o 4 |[KEY
T KEY T -
> BSS123 o5 | g o5 [HUHT-GRN SW 37 (o oy 5 ps
06 | gup o 6 HT-BLU SW 38 oo onpy J6-p3
! | R3 07 | quz o 7 PHIVIO SH 39 oo\ gy 36-p2
08 | gu o 8| WHT-GRY SU 48 rpy qnp 36-p1
STB STE>—109 | gtp  4—0 9 SRN-ORG DRYY coonp J1-P4
+Su
9 PIN KK156
R4 Jo1 ___RE'I: gsn"""’ 140 316-P4/8
BLK GN
4 02 70 J16-97
332 ohm SM1a148 o 1,0 J16-9-13
+4—0 3
0PTO2 X —JKEY
Ha1AL *Suh T1owF T-0 4 f——
BSS123 4o 5 |WHT=BRN SW 33 (o1 6N 36-P9
w WHT-RED SW 34
4o ¢ [MHT-RED SU 34 oo\ onp J6-P8
4o 7 [WHTZORG SW 35 oy, gnp 36-P7
4o 8 | WHT-YEL SW 36 ¢py,gnp 36-P6
4o 9 |CRN-ORG CDRVY cpy,gnp 31-P4
+3y
4-BANK DROP TARGET ¢MIDDLE)
R?
338 ohm SMT4148 Io1 _.__EED "SD”"" 140 316-P4/8
OPTO3 1o LK GN 1,0 316-9-13
Ha1al los
> BSS123 1o alxer
4o 5 | [AN-RED SW 18 cp\y,gyp 312-p8
J—o 6 [TAN-ORG SW 11 npy,gnp 312-p7
‘g l Jo 7 [ JANZYEL SW 12 ooy gNp J12-P6
4o g [TAN-CGRN SW 13 rp o J12-P4
50 | o [GRN=BRN CDRY) cpy,gnp 31-P1
D4
R10 K-
330 ohn D 4-BANK DROP TARGET (RIGHT)
0PTO4
Ha1Al J01 ___:S: ;:D“'"" 1/0 J16-P4-8
O BSS123 +50 1o 2 1,0 J16-9/13
+4—0 3
Ri2 R13 7o :fa:-vm su 7
33 1 Meg +—0 5 ——————— CPU/SND Jé6-P2
S d o 6 |WHT-BLU SW 6 (p,onp J6-P3
4o 7 [WHT-GRN SU S oy, gnp 36-PS
4o g |MHT=YEL SU 4 ¢p) gnp 36-P6
J—o 9 [GRN=BRN CDRYY cpy,snp 31-P1
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Q21 50V Step-Up Driver Board Schematic

(for Coil #21 Bumper Eject))

Q21
BUMPER
EJECT

a1

? +5@0 Vdc

R1
1@@ K

D1 R2

—K——

D2

1N4004

Q2
- 22 22NE16L
10 J?—P?::js GRN I SMT4148 K <R3

————— 2 0 KEY 22 K

BLK CGND) |

WHT

veLvio | O
1,0 J10-P9-10 50

KK 156

Q21 50V Step-Up Driver Board (520-5254-00) Component Layout

(for Coil #21 Bumper Eject))
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STERN PINBALL, INC.

Section 5, WPT
Page 21




14-Block

]

ircui

Boards (PCBs)

Printed C

WORLD POKER TOUR

Section 5, WPT

Page 22

—
N <
(.
-—
O
[an] o
(&) T
- N
o on
o222
o
w wn N
[ ey 7o )
+5u +Su +5u +5v +5u . +Sv +5u
Y2 ee S be Y4 lee S e Y6 lea Y lee b )
[V vee
EE>—23e Y€ 2re Y€ oo 2lpe V€ gejl2 2o oo 12 e Y€ gofl2 2o Y€ e 2lpg YT gpfle
b6 >—3im a1 3y o118 3iny o1 fie 3py o e 21 o1 fi8 2py ol 3py o1 —
[03 >—4fn2 g2 [LZ 4 pp 02 4 p2 02 4na a2 - 412 o2 fLZ 41pe 02 42 o2 AL
[05 >—31n3 a3 {16 3ip3 a3 fle 3ip3 o3 & 3ip3 a3 fle i3 03 313 o3 ke 3ip3 a3 e
oL >—Hpse 04 {13 €inq qafls 1n4 qa s €1pq as 13 £1pa Q4 €ipq a4 12 $ipq Qafld
[pe_>—Ts 05 205 os 4 Zps osfld Zlns as e Zvs as Zps as 4 Zlps ospd
" .y s l12 aloe s l12 al0e w al0e 6 12 8l pe eela 8lne el13 il pe cell2
7 a7 e 7 a7 L2 7 a7fl2 b7 a7 {i2— —2{p7 o712 L—21p7 a7 2 L2 a7 e
74ACTS74 ?74ACTST4 74ACTS74 74ACTS74 | reacTsre 74ACTS74 746CTS74
LE LE —Lie LE
0E 0E
"% onp GhD oD GND "% oo ) 7% o
16 ] i) 0 10 10 ie]
——Roi A1) —Rou 1] —Rou c1_] ol D1 —ROUEL_] RO F1_] —RodHI_]
—Rof2_] ROu B2 ——Gauce ] o 2] —GRonE2_] ROW F2 —Rou H2_]
e CEE| Qo B ——Ra 3] R 53] e | —Rou F3_] ——RoiH3_]
———Rai A4 ——GRau 4] ROM _C4 ROM D¢ ——RauE4_] | ——GoiHa_]
R A5 ] ——Rou B ] ——<Rou 5] ——GRu 5] ——GRuE ] ——RouFs_] ——Rou 5]
———Roi e ] ————<Rou e ] —————RoH Ce_] ——QRau De_] ——RoEs ] ROUFE_] ——Rou BE ]
ROW A7 R 7] Rtz ] ————Rai 37_] —ROE7] Qi F7_] ®oMu Hz ]
SrRe2 L
>33
A+5u
+5u 20
vee 2
R61 e 2
1K 1 o8
4 7 4
RS9 1o K 2 e <
1MBT3904 [ROL R 3 o3
@ [Rou tia >———=L1ns as 12 [Rou Fe »——F&
mmrsses | J oo reo R r s o [rou >——24
1 8 13 8
1000 pfd 1o [Row H3 > e [ .
[Rou Hs >——207 a?
yy| 7eRcTS?4 74ACTS74
e Innr LE
S p
" o = oo
" J1 12 10
140 J2-py —REBRN 70T 10—
ORG-RED,
1,0 Jpe— - == —-0 2 2
1,0 J2-Ps ——To -0 3 3
5 —— | o . 11 10 [)
1,0 32-p5 — 4 4 anced| 74HCo4 oL 2 [coLs
170 92-P6 — e mu | 2 ° s — G ) oz
1,0 32-P7 o6 60—
1/0 J2-ps —REVIO_L ? 3 4 ——Cos ) [Cors
10 se-ps 0 |8 rércas ——@s ] G >—
140 J2-P18 ——————1—0 9 90 74HCO4 o1 ] [CoL 1o >
~+-o1e| kev [100—
D
140 J16-P4s8 ¥Io: 11 Aﬁmc
140 316-P5/13 20— L_o1p 120
12PIN KK180 et l—lnm \Tu |_lna \Tm l_rnm .._lnv |—lnm ..Tm Hﬁs |_ln: STERN _UHZWD_I_I- INC.
\_13@:2 P 1_..@; A_Is; |—|m; |_|@; |_|s; 1_|u._ |_|u._ |_|a; n_la; |_|s; S5e0-5250-14
? 237-0321 9714,2005 Page | of 2




Sea2/b1/6
2 jo 2 obey —Ia;nml.— 12€08-2€2

$1-8S2S-02S

Q.
P 3 N
ONI "TUENId N¥3LS s W
[5] (Y
51 103 %] 5|4 - N
o S ] P bt z| o w e
5 CCo»— 3 2
[ 8 1037 wwn Jss mnm oo n
709 518v s €70 =L o/ K=
e “M 2mn wmn [_s 03 nmw N e/ -m
S = o> % o
et s el L I/ oD
YE@ERNN V€00
ols|2|s]o|s —9mﬂvcm —9mu>em —9m”ttﬂ ols|=|ale|o —9NH#€N olsfo|sfwla
[e3Ne] 000000 ocoooonoo o o000 ooooaoao o000 o0o0 onoooaon
gegageg FERE8R gEgpes REBREE FEEgRE FEggge gEgggg
C_ﬁ““z.l SV“WBX sbuwal ;b“u-—u.l svuwal ;’“WEI Sbuwa‘
2 Mo¥ 3 MO
gele geie e e e e
»1 11910 z 21 L1910 Z 81 L1910 2 8 1191 11
S Moy T S MoY T S MOA T a S Moy M ? e S Moy ” b L1010 S Moy M e Lo S Mod M
ab Mod v Moy ay Mod :44 i
ET P BT Moy En av Moy FT b Moy R g Moy =T
vb Moy S vb MO T o Moy S ©b MO 3 v MOy S By MO S b MOA S
€ nox (= € nod = € moy = € oy = € nod = € oy = € roy
2 now | 2 nod = 2 oy | = 2 oy [ 2 ros = 2 nod |~ 2 Moy [~
¥ Mo¥ =y v no¥ 1MoY= ¥ oA | T HOY T oY T Hod | D
2%S e 1od 28 A1 100 2%S 8 100 2%5 >NE 100 2XSHNE 10T 2%S d 1oQ 2% 18 10a H 3
19] L -
o .
€3]
= o532
. =)
olslzlaluls 9muv_cu ols]z]sols 9mu>_:m smnv_sm 9mn>—em 9mu»_e._m w 0
onoaQ Q Qo0 o ooon0oon o000 0Qo0 Q o000 [=] Q00 P
ggggB8s gggpee g88888 ggggge ggggss ggggss ggssgg
O W W - A DWW U bW oW e 0 A WW o U AW W N - U AW WN -
ﬂUnzoz anmzcm Huvhzom EUL:DM Guvhsw_ ﬂvhzom C_bnm.vuz.l
2 2 2 2 2 2 4 Moy
9 Moy 9 MO¥ 9 MO¥ S MOY 9 Moy 9 Mod 2
€1 11910 2 11 L1910 P 6 11910 2 < L191a 9 moy
S noa |2 S oy |2 4 S nos |7 mzox” s L1910 n.._oz“. € L1910 mzoxﬂ 1910 ¢ moylt
3
e o i i £ et i e
n:nmm mxomn nzomm mzcw_m mém mzamm GVZnEW
8 8 8 E MOY
2 Moy P - o o 2 Moy m o o - 2 Moy e » - . 2 Mod W— 2 Mo Wﬁ 2 Moy M~ 2 Mod 8
T om0y g |G 2 O 2 | L e I Y I EY I Y Tomoy —— | BB @ 1Moy — | BB [B T mod——4 . (BB R Mo et | B |- [ B[~ [ b1 FIMEIRE
& [siTIs|s s [s|°s|V]s 6 [s|®[s|®|s BERSUEEES s [5B5R512 s [s[F5lels5 :émmlunuaum
2%S N8 100 S|s|s 2%g d 10T MRS 2% g 100 1S | s XS W 100 4 2% g L0a S 4 2X5 >E 10T S S |s o2 |%S [0
21313 2133 3131 > 1313 w 3| e om s vﬁ b3
21212 2121213 3 > 2131212 L ARARS 2120z s 1Sis]s
z[3lz(alz(alz(8 =SB EEE SHEHEEHEE S EEEASRE =[Riz[Rlz[3Iz[3 c[&lz[zlz(=l=2 ho |
slN|s|a|s|d|s] = s|e|s|a|s|a|s|® slo|s|=|s|a|s|N 5|3 |s|R|s|R|s| S s|8|s|Ns|Rs| S s|R|s|S|s|als| o 212121212218
(th o > ENTED (13 ros > [ra_roa 3 108 18 oy ooy >=1"°(%1°~|®
[y >— 23 1oy [Ere >— [za 08 >— [z 08 >—— s o— (Emod >—
R >—— [ >—— o >— [ — EET [EEFor [E
(oA oy >—-— (o2 oy > [53 oy >—— [+0 riod > (53 oz > (e oy > [5_Mog >—n-—-
GH Moy 4 Moy [s3 o >—— [sa_moy >———- 53 Moy S8 Moy [s9_tog >—-——
(BRI >———— Gamoy >—-— BEm >——— 90 0¥ 2o >—— (58 103 > (5vmox >
2H_HOY 23 1oy 23 Mod [eamog >——o [ >— 28 M0y PEREID,
—
—
r= N7
- 3 w [a4]
o . rm
o—
=< o
sz o=
Og ¥« T »
o~ aw L3
r D co £
<t W s oy = O
~ w0 a o



vYus.v
Customary
Inch Ruler

Tach. Support
_ 8 Paris Sales

Technical Support & Parts Sales

2002, 2003 (2-Disc Set) & 2004 (2-Disc Set) CD-Roms are now available! Click year for more info!

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

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

Pinball Game Parts

Offering Service Game Manual excerpts:

Parts Identification & Location, Drawings for Major
Assemblies & Ramps and Appendixes A-J (updated
with each game)

Service Bulleting
Detailing Technical Information, Tips, FYTs, Notices

and Updates

ROM Code Library

THIS PINBALL GAME IS

TOURNAMENT PINBALL SYSTEM READY!
i

Offering game code for all Data East®, Sega™ and
STERN® Pinballs (EPROM Programmer required)

@

Coinage Cards

Detailing the Country Setting, Pricing Scheme

and Dip Switch Setting

Schematics, Theory of Operation

and Troubleshooting Tips

Drawings on the White Star Board System™

Tricks & Tips

1st Time Pinball Set-Up / Prev. Maintenance  value by the metric value:

Track Your Order Via UPS

NTE Semi-Conductor Cross Reference

Radio Shack Component Catalogue

tion game information!

Metric Conversion

/16"

/32"

(.03125") * v
17 =2.54cm or25.4 mm
1cm =.3937"
1 mm =.03937”

For metric, multiply the inch

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

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

example: 13 cm X .3937”" =
5.1181”

fo view, print or download all of the above!

HELP US, HELP YU! If you have any suggestions, questions, need technical advice,

find errors or have comments, contact us through our website or call!

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

Games shipped fabtory direct
o Europe from Siern Pinball,
Inc. are CE approved and will
have an "E" prefix attached to
the Serial Number.
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