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V¥ BACKBOX LAYOUT LOCATIONS: FUSES, BRIDGES, RELAYS & ROMs ¥V

lDispIay Power Supply Bd.|

CAUTION: For continued protection
against risk of fire, replace only with same

A type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART

Backbox Fuses
G

tocy b
@

90v DC High Voltage Dlsla

F6 | 7A 250v S.B. 50v DC anary High Power Coils/Flippers |
F7 | 5A250v S.B. | 20vDC Low Power Coils
F8 | 5SA250v S.B. | 12v DC Logic Power
| F9 | SA250v SB. | 12 gic Power
F20 ~TEbvDe NetUsed
F21| 3A250v S.B. | 50v DC_Coils
F22| 8A 250v S.B. | 18vDC Controlled Lamps N
F23| 4A250v S.B. | 5vDC  Logic
F24] 5A250v S.B. [ 6.3v AC G.I. Lamps (BRN-WHT to WHT-BRN})
F25| 5A250v S.B. | 6.3vAC G.I. Lamps (YEL to WHT-YEL)
F26| 5SA250v S.B. | 6.3v AC G.I. Lamps (GRN to WHT-GRN)

F27

8A 250V S.B.

5A 250v S.B.

6 3v A G L Lamgs (VIO to WHT-VIO)

5A 250v.S.8.

3A 250\) SB

115v AC Maln Fuse Line (Domesnc or USA)

50v DC_ Rt Flipper (BLU-YEL- ~RED-YEL)

n/a| 3A250v S.B. | 50vDC Lt Flipper (GRY-YEL. -RED-YEL)
n/a| 3A250v S.B. | 50vDC Lt Flipper (GRY-YEL-~-RED-YEL) |

( L “]f"_ +5v DC Logic 7 ;
e Voltage

| I -
g

The Dis
(holds the

l[))Iay Controller Board
isplay ROM Loc: ROMO)
is positioned behind the 128 X 32
Dot Matrix Display Board
(Neither board contain Fuses.)

Find-It-
Dr. Pinball

For Backbox & Cabinet Gen. Parts,
see Sec. 4, Chp. 1, Pans ID. &
Location (The Pink Pages)

For Schematics and/or Component
Parts on above Boards, see Sec. 5,
Chp. 4, Printed Circuit Boards (PCBs)
(The Yellow Pages)
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+50v DC High
Current Colls

+20v DC Low
___Current Coils

+/-12v DC
Sound /

Display / Logic |
+18v DC
__lNumination
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Menu Introduction

Playfield Power

Interlock Switch

Memory Protect
Switch

Slo-Blo Fuse

Volume Control & Service Switches '
For operational usage, see
Sectiont 3, Chapter 1, Portals Service

FONN <
Int't.: 5 Amp 250vEJUSA: 8 Amp 250
d Slo-Blo Fuse

In-Front:

Golden Cue

TOURNAMENT EDITION

| Memory Prolect
| Switch

2] Transformer on
Cabinet Bottom

DR. @



V¥ FIND-IT-IN-FRONT: DR. PINBALL SECTION EXPLAINED v

The key technical data from various parts of the manual were extracted and combined into the "Find-It-In-Front:
Dr. Pinball Section." This section (pages DR. @ - @) will assist the technician in locating important technical
information needed to troubleshoot the Pinball Machine. Dr. Pinball is also available on the game in the Portals™
Service Menu. This variation is in a Flow Chart Help Format. To get into the Portals™Service Menu:

Step 2 _ Step 1
Move through the menus by pushing the Enter the Portals™ Service Menu by
Red "LEFT" or Green "RIGHT" Buttons. pushing the Black "BEGIN TEST" Button.

JIMPORTANT
Ensure the

Playfield Power
Interlock Switch

M (Located inside

Coin Door Left)
is pulled out.

This Is required
for Coll and

Flashlamp
Testin

Nole: Pushing the Left or Right Flipper
Buttons operates in the same way.

Step 3
Select or activate icons by pushing
the Black "ENTER" Button.

Note: Pushing the Start Button
operates in the same way.

LEFT RIGHT

PORTALS™

in our Portals™Service Menu, selecting the "DR." /con will bring the operator/technician into
Dr. Pinball (Flow Chart Menus), the "on-screen" diagnostic aide. This is a feature that will allow
you to utilize the power of the micro-processor assisting in troubleshooting a problem with the
machine in a Flow Chart format (Just follow along & answer the questions.).

V¥ HOW IT WORKS ¥

First, the operator/technician must enter the Service Mode (for a complete description of the Portals™ Service
Menu and ICONS see Section 3, Chapter 1). To get into the Service Menu Mode: ¢ Power-up game (if not
already) & open the Coin Door. » On the Coin Door is the Portals™ Service Switch Set (Red, Green & Black
Buttons). Push down the Black "BEGIN TEST" Button. Looking at the Video Display you will momentarily see
the introductory screen "Service Menu" with a satellite flying from right to left pulling a banner "Portals™ © SEGA
PINBALL, INC.," followed by the MAIN MENU.

While in the MAIN MENU, select the "DIAG" Icon, then select the Cross "DR." /con. This will bring you (the
operator / technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three (3) Sub-Menus:
Coll "DR.," Switch "DR." and Lamp "DR." /cons. Selecting a particular sub-menu will give you a choice of which
specific Flipper, Coil, Switch or Lamp circuit needs to be diagnosed. The display will now ask a question or give a
procedure to follow such as "Does the lamp turn on?" or "Check bridge rectitier BR-20, if short replace." When
Dr. Pinball asks a question or request a procedure the Dr. will expect a response such as "no" or "ves" (see below
examples of the Mini-lcons which will prompt the operator). You the operator/technician must respond by using
your Flipper Buttons to "SELECT" a Mini-Icon and the Start Button to "ENTER" your selection.

Note: The "Portals” service switches located on the coin door can also be used to select and enter
Mini-Icons. In switch test this is required since flipper and start switches are part of the test.

From the Main Menu From the Diagnostics From the Dr. Pinball Menu

in Portals™ Menu
GO TO GO TO GO TO COIL,
DIAGNOSTICS MENU DR. PINBALL SWITCH OR LAMP
— ——- FLOW CHARTS

The following are the Mini-Icons with explanations for the Dr. Pinball Sub-Menus:

Select a Coil, Lamp, Switch or Flipper to diagnose with *-*
or "+ Icon; Then select the "RUN" Icon to activate the choice.
"PREV" goes back to previous question.

"QUIT" exits Portals completely.

Seen when question is being asked on the Display. Select
"YES" or "NO" to answer question given.
"END" lets you select a new item to tesl.

Seen when diagnosis is given.
Select any Icon for your next step.
"?" gives Help.

In Coil Flow Chart Menu, select "PULSE" o pulse the coll
selected.

Find-It-in-Front; |
Dr. Pinball I1DF.!
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The display reads "OPERATOR ALERT..." — A message displayed
during Game Mode or Power-Up to alert the operator of a problem.

OPERATOR ALERT works by monitoring any switch activated coil that has the potential to trap a ball when
disabled (e.g. in the Auto Launch, Scoop, Eject, etc.). If this assembly has a closed switch indicating a ball is stuck
or the switch is stuck closed, the CPU Board will activate the coil ten times. If the switch remains closed, the
game will display a message indicating there is a problem (e.g. "OPERATOR ALERT AUTO LAUNCH NOT
WORKING"). This not only warns the operator of a problem immediately, but indicates exactly where the operator
should fook to resolve it.

The display flashes "OPEN THE COIN DOOR" — This indicates
that CMOS RAM memory (CPU Loc. U212) has been corrupted.

This is caused by either failure in memory (e.g. batteries are dead or faulty RAM) or upon installation of updated
version of code. Opening the Coin Door will initiate a Factory Restore, by opening the Memory Protect Switch.
Check battery voltage at CMOS RAM with power off.

W AW L L L L L S S A 4

V¥ CPU DIP SWITCH SETTINGS, LOC. SW300 CPU/SOUND BOARD V¥
CUSTOM FACTORY ADJUSTMENTS BY COUNTRY*

CPU COUNTRY SETTING: Pos. CPU COUNTRY SETTING: | Pos. W’CPU COUNTR;;ETTING: Pos. 4 5
ON ON ON
USA # FRANCE NORWAY Al A
OFF | W[V Y'Y OFF YvvY | orFlY| |V [vivivlvy
CPU COUNTRY SETTING: Pos. B CPU COUNTRY SETTING: Pos. < CPU COUNTRY SETTING: Paos. 4 B
ON ON ON
AUSTRIA oA GERMANY Bl SWEDEN |oN LAJA A
oFf | |W| hb 4 OFF vvivivy OFF v vVviv]Y
CPU COUNTRY SETTING: Pos. B B CPU COUNTRY SETTING: CPU COUNYFEEETI!NV(% i _P‘of__ 1 2 3 4 5678
ON ON
BELGIUM A ITALY SWITZERLAND A A
il VIV L orrlwlw | |wivwiy
CPU COUNTRY SETTING: Pos. B CPU COUNTRY SETTING: Pos. —EF‘({ COUNTRY SETTING: Pos. /] B
ON ON
BRAZIL EWA_‘ JAPAN i UK A A
oFf| |V Adhd OFF vYvivy | off| |V VIVVIVIVY
CPU COUNTRY SETTING: Pos. B CPU COUNTRY SETTING: Pos. H CPU COUNTRY SETTING: Pos. 5
CANADA oN |AJA NETHERLANDS | ON oo ot oN | |ALAA
JorF vvivivivivl (rowano (ouTeH)  orr [yl [yl WY COiNMECH oFF [y viviviv

*All countries not noted use the "USA Setting"
W Al L D L L L L L S 4

V¥ ROM SUMMARY TABLE V¥V

LC.NAME TYPE BD.NAME LOC. PARTN?®

CPU / Sound Bd. 965-0308-64
CPU / Sound Bd. 965-0309-64
CPU / Sound Bd. 965-0310-64
CPU / Sound Bd. 965-0311-64

Voice ROM 1
Voice ROM 2
l_Voice ROM 3

Dot Matrix Display E%
Bd. (Back Side) |2

CPU / Sound Bd.

Disp

-~

The Display Controlier Board
(holds the Display ROM Loc: ROMO)
is positioned behind the 128 X 32
Dot Matrix Display Board.
| Find-It-In-Front:
DF.Y Dr. Pinball

lay Cntir. Bd.

Golden Cue

TOURNAMENT EDITION

DR. ©®



From the Switch
Menu
GO TO SWITCH OR
ACTIVE SWITCH TEST

From the Maln Menu

] in From the Diagnostics
| Go 1O DIAGNOSTICS

From the Switch

enu M

GO TO SWITCH
MENU

enu
GO TO DEDICATED
SWITCH TEST

RN—BRN _GRN-RED

—

o |« N-GRY’
_ CNS-P9

= CN5-PY CN5-P3 . :
LEFT PLAYFIELD 7-BANK STAND-UP LEFT TOP ToP LEFT LEFT #1 LEFT
BUTTON GLASS DROF TAGY TARGET LANI LEFT TURBO OUTLANE FLIPPER
(SKILL) qwncn (1(9) (G)OLDEN | V¢ o )DKA__| ORBIT BUMPER (SPECIAL) BUTTON
o Calunel S8 o Caban :;'i_‘ Under PIF Lnder FIF Undes PIF Undar PIF Under P/t ol Tinder BF xo Caburiat side:
. U400 4TH 7-BANK '8 STAND-UP MID TOP TOP LEFT BOTTOM LEFT #2 LEFT
COIN LOCKDOWN | orot TRGT TARGET LANE RAMP TURBO RETURN FLIPPER E.O.S
WHT-RED § sLoT SWITCH {2)(10) G(O)LDEN | VO(D)KA ENTER BUMPER (V) ODKA (End-of-Stroke
CN7-P8 . § oo o Do on Gatwner ont [T Undor P17 s Kok Under FIF Y Avove PiF Under FIF Y oo e e sute
3 U400:§ 6TH 4-BALL 7-BANK 'q STAND-UP RIGHT TOP RIGHT #3 RIGHT
Gt COIN TROUGH OROF TRGT TARGET LANE O TURBO LEFT G 1 FLIPPER
WHT-ORG { sLOT 1LEFT) @11 GO (L) DEN | VOD (K)A D BUMPER SLINGSHOT GRY-ORG ] BUTTON
CNT7-P7:i ] oncom voes !!.‘,L.’ T Under FIF Y Under PiF Under F/F JRY Under Pit Undes ¥1b CN6-P4 n Catinet side D
RIGHT 4-BALL 7-BANK & STAND-UP LEFT SINGLE 'l RIGHT 20 #4 RIGHT
COIN THOUGH DROP TAGY TARGET RAMP O DROP TR OUTLANE FLIPPER E.O.S.
WHT:YEL | sLoT #2 (4)(12) GOL (D)EN { ENTER D T (SPECIAL) (End-of-Stroke
CN7-P6 (8) BALL n Catanet side
; O Cean D Uder P \inder FIF 0} Unde: FIE R Above PIF Under FIF Moder 118 m #5 UPPER LEFT
‘57 U407 § CENTER 4-BALL 7-BANK '8 STAND-UP TOURNA- RIGHT FUPPER
e COIN SLOT TROUGH CROF TRGY TARGET O O MENT RETURN BUTTON
WHT-GRN [ /DBA 43 (5)(13) GOLD (E) N D D BUTTON VODK ( A) o Cotws: side
CN7-P5 OrCear, T e 08 [ 13 RO Under 1/F PER Catvnet b Wivgor £ 0 6 76 VOLUME
6 U401 § LEFT 4-BALL 7-BANK ‘8 STAND-UP o (RED BUTTON)
COIN THOUGH DROP TAGT TARGET O O START AIGHT GRY-BLU ] iin Test LEFD
WHT-BLU | sLo7 VUK OPTO | (6)(14) GOLDE (N D D BUTTON SLINGSHOT GNGPS o cv i
CN?-P(}}» o um_rmg o 18 [ nder PIF tiader FIF 0 TR Crtuner fren s I 70 U206 | #7 SERV CRED.
70401 | 5TH 4-BALL 7.8ANK | STAND-UP (GREEN BUTTON)
COIN STACKING BROF THGT LEFT TARGET 0 SLAM O GRY-VIO (Tn Test RIGHT
WHT-VIO | sLOT ‘J OPTO (7){(15) ORBIT TOPLEFT » TILT » CNEPY
CN7-p2 " N 7 el m nder FIF Hindar $F Linder F/F 4 O lan Do 8: U206 48 BEGIN TEST
(BLACK BUTTON)
GRY-BLK (Vn Tesl ENTER)
CN6-P10: ] -~ ]
From the Diagnostics From the Lamp P From the Lamp From the Lamp
Menu enu enu Menu
GO TO LAMP GO TO SINGLE GO TO TEST GO TO ROW OR
MENU LAMP TEST ALL LAMPS @ ﬂ COLUMN TEST
— — — N _
Rt CoL
2 U6 375 L4y U14 5. U13 6:0 U112 700Ut 8: U109
YEL-BAN YEL-RED YEL-ORG YEL’ LK YEL-GRN YEL BLU YEL-VIO YEL-GRY
J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
13 Q33 BONUS BONUS BONUS BONUS BONUS BONUS BONUS
RED-BAN BALL ) BALL (3) BALL (4) BALL (5) BALL (6) BALL (7) BALL (8) BALL

3 12-P1 ~555 Bulb #555 Bulb #555 Buib [JER #555 Bulb 4 | #555 Bulb #555 Bulb B #555 Bulb #555 Bulb
2:..Q34 BONUS BONUS BONUS BONUS SHOOT
RED-BLK 9) BALL BALL (11) BALL 12) BALL 13) BALL (14) BALL (15) BALL AGAIN

J12-P2 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb |l
3 Q3% 7-BANK 7 BANK 7-BANK 7-BANK 7-BANK SINGLE D/T
RED-ORG BALL BALL (3) BALL 4) BALL (5) BALL (6) BALL (7) BALL (8) BALL

Ji2:P3 l #44 Bulb #44 Bulb RI:] #44 Bulb #44 Bulb #44 Bulb #44 Bulb #44 Bulb #44 Bulb
4 Q36 7 BANK 7-BANK 7-B 7-BANK 7-BANK BONUS
RED-YEL ) BALL 10 BALL (11) BALL (12 BALL (13) BALL (14) BALL (15) BALL (5X)

J12-P4 #555 Bulb #555 Bulb g4l #555 Bulb #555 Bulb #555 Buib #555 Bulb Kl #555 Bulb #555 Bulb Er4
5: Q37 LEFT ORBIT LEFT ORBIT | LEFTORBIT LEFT ORBIT LEFT ORBIT | LEFT ORBIT | LT QUTLANE LT RETURN
RED-GRN (M) (EXTRA BALL (SPECIAL) (SPECIAL) (V) ODKA

JPé.p’g #555 Bulb #555 Bulb LR #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb _f#555 Bulb EI
6: . Q38 LEFT RAMP EFT RAMP | LEFT RAMP LEFT RAMP LEFT RAMP | LEFT RAMP | GOLDEN GOLDEN

(3X 4X) (JACKPOT (5M) (SPECIAL)
REDBLY 555 Bulb a Wo5h Bulb [ w565 Bulb #555 Bulb |3 #555 Bulb Y #555 Bulb [ #555 Bulb B #555 Bulb |3
70 Q39 RT RETURN | RT QUTLANE
RED-VIO (G)OLDEN | G(O)LDEN | GO(L)DEN GOL(D)EN_J GOLD ( GOLDE (N VODK ( A) (SPECIAL)

J12-P8 #555 Bulb EEY #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
8: Q40 SKILL TOURNAMENT START S-U TOP LT S-UTOPRT | SINGLE D/T | SINGLE D/T | SINGLE D/T
RED-GRY SHOT BUTTON BUTTON (BANK SHOT) | (TROPHY) (LOCK) (MULTIBALL) | (COLLECT..,

J12-P9 #555 Bulb EYA #555 Bulb Iy #555 Bulb #555 Bulb kY #555 Bulb #555 Bulb #555 Buib
9: Q41 TOP LANE TOP LANE TOP LANE TOP ORBIT TOP ORBIT BONUS BONUS BONUS
RED-WHT V{O)DKA VO (D) KA VOD (K) A (2M) (5M) (2X) (3X) (4X)

J12-P10 #555 Bulb [ #555 Bulb Ed:R #555 Bulb #555 Bulb EL:R #555 Bulb 7#5553(117&)7 V#_SEEB_ﬂL’_ #555 Bulb 4
10: Q42 | ARCHLED ARCH LED ARCH LED ARCH LED ARCH LED ARCH LED BONUS BONUS

RED CHECK 1 CHECK 2 CHECK 3 CHECK 4 CHECK 5 CHECK 6 (8M) (16M)
J12-P11 Green LEDs 73 Green LEDs Green LEDs Green LEDs ] Green LEDs Green LEDs E #555 Bulb #555 Bulb Y

DR. &

Find-It-In-Front:
Dr. Pinball




{ SWITCH MATRIX GRID LOCATIONS LAMP MATRIX GRID LOCATIONS

[ ol

°
=
!

Legend Note: D = Switches/Lamps mounted above P/F. . = Swilches/Lamps mounted below the P/F.
{ TYPICAL SWITCH SCHEMATIC ]DEDICATED SWITCH SCHEMATIC| TYPICAL LAMP SCHEMATIC ]

{Column: Switch Drlve Wire) {Row Switch Return Wirg) Dedicated Sw. Inputs Ground
GRN-XXX ockng bote WHT-XXX GRY-XXX BLK m
[eee 1y anal YEL -XXX RED -XXX
0_14_0 188!L GND
NO. COM. NC. N.0. COM. 17 c ROW
Normally Open Common Normalty Closed Normal? Opan Common O— O
Switch Terminal Switch Terminal Switch Terminal Switch Terminal Switch Termmat

Note Note:

Al Switches require diodes [ All Lamps require diodes YEL
Some diodes are located on Sotne diodes are located on

Terrminal Strips (under playfield) Jerminal Strips (under playheld)

& noton the lamp dselt

%n[;)tlé)(;metheswﬂchnsen 'N,O 0 QM e ‘ Rl
genrmlnai WHT GRN (T):rmmal COMMON !
Strip )77 H JJ (f Stnp

vLm Diode
: i Nd0O1

I Find-It-In-Front. Golden Cue
DR

|
!
F
l Dr. Pinball TOURNAMENT EDITION DR. ®

Dlode 1N40O1




From the Main Menu
In Portals
GO TO DlléGNOSTICS

From the Coll

From the Dlagnostics
Menu

GO TO CYCLING
COILS

From the Coll

enu M

GO TO COiL
ME

enu
GO JO COIL
TEST

——

: e Golor _ Line Gomnact _LineGolor __Conmmecton Votage ot Bulb e
#1 |TROUGH UP-KICKER Q1 [VO Pwr. Drvr.|BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 |50y oc | 26:1200
#2 |AUTO LAUNCH Q2 |0 Pwr. Drvr. |BRN-RED| J8-P3 | YEL-VIO | J10-P4/5 |50 nc| 23800
#3 |FLASH LOWER LEFT X4 Q3 |I/O Pwr. Drvr.|BRN-ORG| J8-P4 ORG | J6-P10 |20y nc |#906 Bub |
#4 |8-BALL DIVERTER Q4 |/O Pwr. Drvr. |BRN-YEL | J8-P5 BRN J7-P1 |20y pc| 32.1800
#5 |LOCK BALL UP-POST Q5  |V/O Pwr. Drvr.[BRN-GRN| J8-P6 | BRN J7-P1 |20y pc| 28,1050
#6 |SINGLE DROP TARGET (RESET)| Q6 |l/O Pwr. Drvr.[BRN-BLU | J8-P7 | YEL-VIO | J10-P4/5 |50vpc | 231100
#7 |7-BANK DROP TARGET (RESET)| Q7 |1/O Pwr. Drvr.| BRN-VIO | J8-P8 | YEL-VIO | J10-P4/5 |50y pc| 231100

EUROPEAN TOKE 2 |vo pwr. brvr. |BRN-GRY|
High Current Coils Group 2 Drive Trans- N T Control. SomerLine

#9 |LEFT TURBO BUMPER Q9 |/O Pwr. Drvr.|BLU-BRN| J9-P1 | YEL-VIO | J10-P4/5 |50v nc |, 251200
#10|BOTTOM TURBO BUMPER Q10  [1/O Pwr. Drvr. |[BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 {50v pc| 261200
#11 [RIGHT TURBO BUMPER Qi1 |1fO Pwr. Drvr. |[BLU-ORG| J9-P4 | YEL-VIO | J10-P4/5 |50y nc | 251200
#12|LEFT SLINGSHOT Q12  [I/O Pwr. Drvr.| BLU-YEL | J9-P5 BRN J7-P1 |20y pc] 23800
#13 |RIGHT SLINGSHOT Q13 |/O Pwr. Drvr.[BLU-GRN| J9-P6 | BRN | J7-P1 |20vpc|, 23800
#14|UPPER FLIPPER (50v RED/YEL) | Q@14 |1/0 Pwr. Drvr. |BLU-BLK | J9-P7 | RED:VEL | y10-P172 |50v 0| 23900
#15|LEFT FLIPPER (50v RED/YEL) Q15 |1/0 Pwr. Drvr.|ORG-GRY| Jo-p8 | RED-YEL | y10.p1/2 | 500 0c| 23900
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 | /O Pwr.Drvr. | ORG-VIO | J9-P9 J10-P1/2 23900

Low Current Coils Group 1 g ; :
#17 |FLASH UPPER LEFT X2 Q17 |1/O Pwr. Drvr. | VIO-BRN | J7-P2 ORG J6-P10 |20y pc| #9060 Bulb i

#18|FLASH UPPER RIGHT X3 Q18  [/O Pwr. Drvr.| VIO-RED | J7-P3 | ORG | J6-P10 |20vpc|500089 1
#19 | FLASH MID RIGHT X4 Q19 |/O Pwr. Drvr.| VIO-ORG | J7-P4 | ORG | J6-P10 |20y pc|#906 Bub i
#20 [FLASH LOWER RIGHT X3 Q20 |VO Pwr. Drvr.| VIO-YEL | J7-P6 | ORG | J6-P10 |20y nc|#906 oub T
#21|LT OUTLANE (SKILL) Q21 |VO Pwr. Drvr.| VIO-GRN | J7-P7 | BRN | J7-P1 |20vbc| 281200
#22 |RT OUTLANE (SKILL) Q22 |I/O Pwr. Drvr.| VIO-BLU | J7-P8 BRN J7-P1 |20v0c| 26,1200
#23 |UP/DOWN POST (SKILL) Q23 |I/O Pwr. Drvr.| VIO-BLK | J7-P9 BRN J7-P1 |20y pc| 23 1100
#24|OPTIONAL COIN METER | Q24 |10 Pwr.Drr| VIO-GRY | J7-P10 | RED | J16-P7 | 5vpc | Melersy

Drive 1ra Drive » ontro ¥ ontro

#25|7-BANK DROP TRGT (1) (TRIP) | Q25 [1/O Pwr. Drvr. |BLK-BRN | J6-P1 BRN | J7-P1 |20voc| 33,1990
#25 |7-BANK DROP TRGT (2) (TRIP) Q26  |1/O Pwr. Drvr. | BLK-RED | J6-P2 BRN J7-P1 |20v0c| 331590
#27|7-BANK DROP TRGT (3) (TRIP) Q27 |V/O Pwr. Drvr. |BLK-ORG| J6-P3 | BRN J7-P1 |20vpc| 331990
#28|7-BANK DROP TRGT (4) (TRIP) | Q28 |1O Pwr. Drve.|BLK-YEL | J6-P4 | BRN | J7-P1 |20v0c e a0 |
#29|7-BANK DROP TRGT (5) (TRIP) Q29 |1/O Pwr. Drvr. |BLK-GRN| J6-P5 BRN 47-P1 |20y oc| 331990
;::56 7-BANK DROP TRGT (6) (TRIP) | Q30 |10 Pwr. Drvr. | BLK-BLU| J6-P6 BRN J7-P1 |20y nc| 331590
gaf 7-BANK DROP TRGT (7) (TRIP) Q31 |I/O Pwr. Drvr.| BLK-VIO | J6-P7 | BRN J7-P1 |20voc Ogg;&?go

33-1580

SINGLE DROP TRGT (8) (TRIP)

Flash Lamps Men

Q32 1/0 Pwr. Drvr. | BLK-GRY J6-P8 BRN J7-P1 20v oC

Find-lt-In-Front:
Dr. Pinball




{ , COIL LOCATIONS l

Legend Note: D = Coils/Flashers mounted above P/F. . = Coils/Flashers mounted below the P/F. .mounted infon Cabinel
TYPICAL COIL WIRING |

Anode (Non- Cathode
Banded Side) {Banded Side)
Power Suppl
Voltagvgp y
Note Drive
Al Coils require diodes. Some Transistor
divdes are localed on Terminal

Stnps (under playfield) & not on
the col ntself
D iode

{’Find-lt-ln-Front: GOlden Cue
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Domestic Pinball & Redemption Distributors Directory

ALABAMA

Birmingham 1
Birmingham Vending
205-324-7526

Florida (cont.)

Orlando 2
Birmingham Vending
407-425-1505

Montgomery 2
Franco Distributing
334-834-3455

ARIZONA

Phoenix
Betson West
602-233-0190
Mountain Coin
602-269-7596

ARKANSAS
N. Little Rock

Godwin Distributing
501-753-1138

BRITISH COLUMBIA

Burnaby 1
Can. Coin Machine
604-420-4008

Brady Distributing

407-872-1666
GEORGIA
Atianta 1

Greater Southem
770-352-3040

Roswell 2
Game Exchange Inc.
770-594-7215

HAWAIIAN ISLANDS

Kapolei, Oahu
50th State Coin Op.
808-682-4561

Bensenville 1
Namco Cybertainment
630-238-2200

Vancouver 2
Pacific Vending
604-324-2164

CALIFORNIA

Buena Park 1
Betson West
714-228-7500

Elk Grove Vil.
Atlas Distributing
847-952-7500

Des Moines
Greater America Dist
515-244-2828

2

Los Angeles 2
C.A. Robinson
323-735-3001

San Francisco 3
C.A. Robinson
650-871-4280

Moss Distributing
515-266-6422

Indianapolis
Atlas Distributing
317-786-6892

S.San Fran. 4
Betson West
650-952-4220
COLORADO
Denver
Mountain Coin
303-427-2133

Warehouse of Games
303-893-4300

Milford 1
Betson Enterprises
203-878-6966
Willimantic 2
T & M Distributing
860-456-4231

FLORIDA

Miami 1
Brady Distributing

3056-621-1415

ARGENTINA
Mar Del Plata
Electroport / Florencia
011-54-2-395-4923
AUSTRALIA
Matraville

Amusement Mach. Dist.
011-61-29-316-6000

AUSTRIA

Kaindorf
R. Rupp Gesellschaft
011-43-34-528-6105

Brussels
Splin S A
011-32-4-362-7677
Namusco
011-32-2-414-4596

Shatfer Distributing, Co.
317-899-2530
KANGAS
Wichita

United Distributors, Inc.
316-263-6181

Louisville
Atlas Distributing
502-966-5266

LOUISIANA

Metairie
AMA Distributors, inc.
504-835-3232
MARYLAND
Baltimore
Automated Services

Maryland (cont.)

Baltimore (cont.)
Weiner Distributing
410-525-2600

MASSACHUSETTS
E. Longmeadow 1
Gekay Sales

413-525-2700

NEW MEXICO
Albuquerque
Mountain Coin
506-345-7706
NEW YORK
Garden City Pk. 1
T & M Distributing

516-747-0034

Norwood 2
Betson Ent. (NECO)

New Hyde Park 2
Betson Enterprises
516-354-4647

OREGON
Portland
American Coin
503-233-7000
Dunis Distributing
503-234-5491
PENNSYLVANIA

Bensalem 1
State Sales & Service
215-638-1122

San Antonio 6
H.A.Franz, & Co.
210-226-6322
Southgate Amusement
210-225-3844

Salt Lake City
Mountain Coin
801-262-5493

781-769-9760

Livonia 1
Cleveland Coin

Roslyn Heights 3
Deith Distributing
516-621-1234

King Of Prussia 2
Betson Enterprises
610-265-1155

313-432-1040
Redford 2
Atlas Distributing
313-794-4880
Wyoming 8
Atlas Distributing
616-241-1472

Syracuse 4
Betson Enterprises
315-455-5400

T & M Distributing
315-432-1932
NORTH CAROLINA
Archdale 1
Operators Distributing
336-884-5714

Pittsburgh 3
Betson Enterprises
412:331-8703
Green Coin
412-881-8804

Bloomington 1
Hanson Distributing
612-884-6604

Minneapolis 2
Lieberman Music
612-887-5299

MISSOURI
St. Louis
Shaffer Distributing, Co.
314-645-3393
NEBRASKA

Omaha

Charlotte 2
Brady Distributing
704-357-6284

NORTH DAKOTA
Fargo

M.H. Associates, Inc.
701-282-7877

OHIO

Cincinnati 1
Atlas Distributing
513-851-4100

Wilkes-Barre 4
Superior (Roth Novelty)

206-764-3020
WISCONSIN
G

Struve Distributing
801-328-1636

WASHINGTON

Seattle
American Coin

reen Bay 1
Pioneer Sales & Svc.
920-336-5800

570-824-9994

Montreal

Menomonee Falls 2
Pioneer Sales & Svc.
414-781-1420

t.aniel Automatic Mach
514-731-8571

SOUTH CAROLINA

Mrytle Beach

Green Coin

Greater America Dist.
402-553-2812

Mid-City Dist.

Cleveland 2
Cleveland Coin
216-692-0960

402-341-5300
Las Vegas 1

Columbus 3
Shalfer Distributing, Co.
614-421-6800

Mountain Coin
702-798-0300

Reno 2
Reno Game Sales
775-829-2080

Carlstadt 1
Betson Enterprises
201-438-1300

Carteret 2
State Sales & Service

Macedonia 4
Shaffer Distributing, Co.
330-467-4850
OKLAHOMA

Tulsa
Galaxy Distributing, Co.
918-835-1166
ONTARIO

Rexdale 1
New Way Sales
416-674-8000

732-750-2700

410-646-4100
continues next column

International Distributors Directory

BRAZIL

Sao Paulo
Playcenter
011-55-113-824-1774

Toronto 2
Starburst Coin Machines
416-251-2122

GERMANY

Berlin 1
Bally Wulff
011-49-3-062-0020

Setto Games / Universe
011-55-11-575-0731
Unimax
011-55-11-533-5615

Santiago
Cuinsa
011-56-2-641-8520
FINLAND
Espoo
Pelika Ray Oy
011-35-8-943-2925

Aubervilliers
Kunick Paris

011-33-14-811-3131

Find-1t-In-Front:
Dr. Pinball

Hannover 2
Bally Wuiff
011-49-511-358-5368

Athens
Greece Coin
011-30-1-577-7012

Amsterdam

AWA
011-31-20-694-2600

HONG KONO
Kowloon

Bondeal Limited
| 011-85-22-487-9089

ITALY (RSM)
San Marino
Technoplay SA
011-37-890-0361
NEW ZEALAND
Auckland
Amco Machine Supp.
011-64-9-846-7606
NORWAY
Oslo
Vendcomatic
011-47-2-291-8383
PORTUGAL
Amadora
Jacinto & Martins
011-35-11-495-1868
SINGAPORE
Singapore
Valibel Technologies

... 011:65-748-8404

Golden Cue
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843-626-1900
TENNESSEE
Memphis
Brady Distributing

901-345-7811

Green GAME.S
901-353-1000

Carrollton 1
Nickels & Dimes
972-492-3262

Corsicana 2
Master Sales
903-874-4740

Dallas 3
Commercial Music
214-741-6381
Houston 4
H.A. Franz, & Co
713-523-7366
Southgate Amusement
713-691-7335
Irving 5
Sunbelt Amusement
972-721-4600

SPAIN

Madrid
Sente SA
011-34-91-541-7112

SWEDEN

Malmo
Truemax AB
011-46-4-015-3635

SWITZERLAND

Harkingen
Novomat AG

011-41-62-388-896 1
UNITED KINGDOM
London (Engtand) 1 |

Electrocoin

| 011-44-181-965-2055
Cardift (s.wales) 2
Electrocoin Aftersales

_011-44-122-254-3888

DR. ©
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POWER.REQUIREMENTS

This game must be connected to a ﬁroperly grounded outlet to reduce shock hazard & insure pro- A
per game operation. See Sec. 5, Schematics & Troubleshooting, Chp. 3, Cabinet Wiring (Transformer
Power Wiring), for transformer connectlons requrred for Normal, ngh and Low Line conditions.

._Normal Line:
Domestic :
uses an 8amp 250v Slo-Blo Fuse. CURRENT: 2.8AMP
WATTAGE:
High Line: -
Export . MAX OPEF _
uses 5aMp 250v Slo-Blo Fuses. CURRENT: 1. CURRENT: 5AMP | BAMP A
{"England & Hong Kong use an 8ams 250v S/B Fuse ) WATTAGE: WATTAGE: 1145w 1832wW* goré%gse
. Low Line: ’
Export Japan Only . ON ; '
uses an 8amp 250v Slo-Blo Fuse. CURRENT. 2.6AMP CURRENT. 8AMP
WATTAGE: 264w WATTAGE: 812w __

W A L I S LT I S S ST 4
BEFORE TRANSPORTIN To red;l;?ﬁeN p%szlaﬁlgﬁla—!neye observe

7] - ALL precautions whenever transporting the
ECURE BA KBOX game. Read & follow Section 1, Chapter 1,

SECU \CKBOX Game Assembly Procedures, & How to

Secure the Backbox for Transpomng

o— = .
851," ] — =T} Remove the legs & secure the game within the transporting vehicle.

Save and retain all printed information on the game.
Y Ay AW A B Ay 4
GAME DIMENSIONS

The overall Front (37") & Back (75%") dimensions reflect the
ADDED +1v," height with the Leg Levelers turned all the way in;

The Cabinet is designed to give the recommended
6.5° pitch to the Playfield when all four (4) Legs are installed
with the Leg Levelers turned all the way in.

With the Leg Levelers turned all the way out, an
additional 1%," MORE 1o the overall height should be
added to the dimensions.

N el S i |Height 551"
: | Width: 301"
- |Depth: 31"

Rl Veight: 260bs. (+-3)

UlcCAUTION

FiA

} At least 2 people are
v i required to move and
' maneuver this game
Use proper moving
equipment & extreme
care while handling!

Front Height

Leg Length:
30"

Find-It-In-Front:
Dr. Pinball

DR. (O
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Section 1| Chapter 1 of 1

Game Set-Up

Game Assembly Procedures

(Reference Find-It-In-Front: Dr. Pinball)

1. Open the top of the carton and lay it on its side with the bottom of the cabinet down. Using the plastic banding
strip as a handle, slide the game out of the carton. CAUTION: At least 2 people are required to move and
maneuver game. Use proper moving equipment & extreme care while handling. Pinball game is 250 Ibs.+.
Refer to DR. (O for Power Requirements, Transportation and Game Dimensions.

Section 1 | Set-Up

2. Remove all packing material. The four (4) Cabinet Leg Assemblies (Leg Levelers are attached) are in the
corner packing material of the crate. A large Allen Wrench (use for securing the backbox) is inserted and taped
to the rear of the cabinet. Leg Bolts, Steel Balls and any miscellaneous pants are in the cash box.

3. Support rear of cabinet and attach rear legs using two leg bolts for each leg. Support front of cabinet and attach
front legs using two leg bolts for each leg.

4. While assurin%\tlhat no cables are being pinched, carefully raise the backbox and secure it in its upright position
with the Allen Wrench in the hole in the back of the cabinet and rotating the wrench 270° (%4 turn).

5. Remove the Coin Door Keys from the playfield glass, and open the Coin Door. Remove the Backbox Keys
hanging inside the Coin Door, unlock the Backbox and open.

6. Check all connectors in the backbox for loose wire terminations. Reseat any loose wire by pushing in on the
terminal. Push on all connectors plugged into the CPU/Sound Board, I/O Power Driver Board, and the Display
Power Bd. to check that they are properly seated. Ensure Fluorescent Light Tube is seated correctly. Check
that all fuses are seated properly. Close and lock the Backbox and secure its’ keys back inside the Coin Door.

7. Remove the Front Molding & carefully remove the playfield glass and set it aside.

8. Remove all shipping tie downs, shipping blocks, packing foam, shipping instruction pages, etc. (if any) inside the
cabinet. READ ALL PRINTED INFORMATION! Shipping instructions, labels and/or decals describe warnings,
cautions, and/or important information specific to the game.

9. Raise the playfield and support it, by lifting the Prop Rod (located either on the left or right side, inside the
cabinet) and placing the notched end into the hole on the under playfield. See the illustration "Easy Access
Service System" opposite this page.

10. Visually inspect all cabinet cables and connector terminations; ensure no wires or cables are pinched and that
cable harnesses are not pulled tight.

11. Remove the Plumb Bob tilt from the parts package and install on the pendulum wire on the inside left of the
cabinet. Check the plumb tilt and adjust as required. See Section 4, Chapter 1, Pants Identification & Location.

12. Lower the playfield and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the
lustration "Leg Leveler Adjustment" opposite this page.

13. With the Leg Levelers turned all the way in (1.25" from floor to bottom of leg), the game pitch is 6.5°;
depending on the condition of the floor, adjust the Leg Levelers as required.

The playfield incline affects difficulty of play. Use the recommended
incline; Game difficulty is best varied using game adjustments.

14. If desired, perform any self tests at this time. See Section 3, Chapter 1, Portals™ Service Menu Introduction,
and Chapter 2, Go To Diagnostics Menu, for instructions on how to enter "Begin Play Test" and "Game Specific"
to test components on the game.

15. INSTALL 4 BALLS on the playfield near the outhole and carefully reinstall the playfield glass.
{Amount of balls are always specified on decal attached to the lock down assembly.)

16. If desired, make Game Pricing (Standard and/or Custom) and Add-A-Ball, Noveity, or X-Ball Play adjustments
at this time. See Section 3, Chapter 4, Go To Adjustments Menu, for instructions on how to enter adjustments.
Follow instructions in the tables provided in the manual for suggestions of customizing changes.

= Per c €"The appliance has to be placed in a horizontal position.”
"This appliance is not to be cleaned by a Water Jet."

Section 1, Chapter 1 GOld.Bn Ct!e Q
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How to Secure the Backbox

for Transporting

Step 2.

Carefully pull the
Backbox forward into
the “down" position.

Ensure Cables do not
hind,crl_nch or are being
pulled tight. Hand-Feed
out with Backbox so
Cables are not tight.

top of the Backbox will

on the Pinball Side Armor.
o or tie down the Backbox
rep from “bouncing” during
sport,

7

) %\ »

By

e

See Section 4, Chapter 1, Backbox (Back Side/
Front Side) Assemblies, for part numbers.

Q

Leg Leveler Adjustment

This cabinet is designed to automatically have a 6.5°
pitch without any Leg Leveler adjustment!

Attach the four (4) Leg Assemblies to cabinet corners with
the eight (8) leg bolts provided. See Section 4, Chapter 1,
Cabinet - General Parts, for part numbers.

YOUR PLAYFIELD PITCH IS NOW AT 6.5°
AS REQUIRED FOR PROPER GAME PLAY!

Verify 6.5° pitch. Minor adjustment(s) ?\\XT::;;-

may be necessary depending on the —

location floor being level. Cabinet Leg

For custom adjustment greater than %

>6.5° can be acheived by turning out =

the rear leg leveler(s), however, it is =

not recommended. =
—-—

Y-16 4
Hex Nut

Leg Leveler (turned all the way in)

Easy Access Service System -
3 Positions

Carefully lift the playfield using the Left and Right Ball
Guides upward.

ey
Support Slide
Brackets

Positions 1 & 2

When lifted high enough, the Playfield Support Slide
Brackets (Fig. 1A) can be seen & can clear the cabinet
front. At this time, pull the playfield toward the front of the
cabinet, checking that the mechanical components clear
the cabinet front, then rest the playfield on the Playfield
Support Slide Brackets at the front channel of cabinet
(Fig. 1C); Or, the Prop Rod (located on the right inside of
cabinet) can be used by positioning the Prop Rod end into
the receiving playfield hole (Fig. 1B).

Position 3

With the playfield at rest, hold the sides & pull toward the
front of the cabinet (approx. 6" to 8"), until resistance is felt
from Edge Slide Brackets stopping against the Slide &
Pivot Su‘é)pon Brackets located on either side of the
cabinet (Fig. 2A). Atthis time, swive/ the playfield toward
the Backbox, then rest on the top edge (Fig. 2B & 2C).

Section 1, Chapter 1
Game Set-Up
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Game Operation & Features

Start of Game Features

Starting a Normal Game

Insert coin(s). The game generates a sound for the
first coin & for each subsequent coin with the display
indicating the number of credits posted. Press the
START BUTTON and a start-up sound is produced,
and the posted credits are reduced by one. Subse-
quent players can be added (up to 6 can plzcajy!) by
pressing the START BUTTON before the end of ball 1
(with sutticient credit in the game).

The display now indicates the player or # of players
selected from the total depressions of the START
BUTTON. The display indicates the ball in play, and a
ball is served to the Shooter Lane. An introduction is
shown followed by Skill Shot Graphics and/or instruc-
tions. Pressing the START BUTTON after ball 1 of
any Fla er will start a new game (if credits are
available), but only if the START BUTTON is
depressed for 2-3 seconds. This delay is to avoid
accidental "re-starts" of a game. (Note: Any ; credit
remaining durin? game play after the end of ball 1, or
power down, will be eliminated.)

Starting Team Play (Doubles!)

Team Play is a four player game. The totals for
players 1 & 3 (Team 1) and Flayers 2 & 4 (Team 2) are
displayed individually as well as the combined score
for both teams. Team Play only works in a 4-Player
game. In all other cases, the individual scores are
shown.

Starting League/Tournament Play

After credit is posted, while holding in the LEFT
FLIPPER BUTTON, press the STRRT BUTTON.
League Play has now begun. The differences
between Normal Game Play and League/Tournament
Play are: There is no "auto-percentaging” (awarding
extra balls, specials, etc. to players with very low
scores on the second or third ball). Mystery Features
are awarded in a set order rather than random in
Normal Game Play. Percentage Game Features are
not automatically advanced as they are for the Regular
Play Features. NOTE: THIS GAME ONLY: For
Special IT Tournament Play, press the TOURNA-
ENT BUTTON under the START BUTTON.

Starting Pinball Wizard Play

After credit is posted, while holding in the RIGHT
FLIPPER BUTTON, press the STXRT BUTTON.
Pinball Wizard Play has now begun. The same as
League/Tournament Play, but oooooooh! so much
gosh darn harder!

Ball Saving: Left, Right & Center

As a "Skill" Feature, you can save the ball from
draining into the Left or Right Outlanes by pressin
either of the EXTRA BUTTONS under the FLIPPER
BUTTONS (left & right respectively). To save the ball
from draining down the Center, you have to press in
both EXTRR BUTTONS simultaneously.

Section 2, Chapter 1
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During Game Features

Feature Mode & Combination Shots

Features are lit on the playfield and started by
completing certain play shots (e.g. completion of
target banks, orbit(s}), ramp(s& and/or any combination
of the shots). Combination shots (combos) are a
series of shots completed in many different variations.
For example, a shot to the Ramp with the ball being
returned to the Left Inlane then Immediately shot to
the Orbit of the playfield returning to a Flipper and
then shot to another Ramp would be a hard combo
shot worthy of many points. These combinations vary
per game. For feature modes & combos certain
points or awards are given after completion.

Multiball

Multiball is started after completion of certain Feature
Modes or may be a mode itself depending on game
rules/play. Multiball may vary with the amount of balls
used In Muttiball depending on game style. Typically,
if Multiball %Iay was short, a "restart" option is given.
Watch the Display for instructions on the restart.

Replay Feature

Replay awards are given as the_lplayer exceeds a High
Score Level duringé;ame play. This can be adjusted
with Adjustment 3, Replay Awards (Default=CREDIT,
adjustable). Players exceeding the High Score Levels
can receive: CREDIT, EXTRAgBALL, or SPECIAL.
Adjust to NONE if a replay award is not desired.

Video Mode

The video modes may require the player to "play
on-screen". The interactive video play may require
the player to use the flipper buttons to play the mode.

End of Game Features

Game Endings

When all Flayer(s) have played all balls {(including any
Extra Balls), the game ends. If power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game). Closure of the Plumb Bob
Tilt Switch according to the number of tilts set (Default
=2, adjustable%jor itsgrolonged closure will end the
current Ball-In-Play. Closure of the Slam Tilt Switch
on the coin door ends the current game(s).

Match Feature

At the end of each ball, earned bonuses are collected.
At the end of the last ball of a game (including any
extra balls, if applicable), earned bonuses are col-
lected, then the system produces a random 2-digit
number (a multiple of 10; 00 to 90). Matching the last
2 digits of the player’s score with this number awards
a credit. In Adj. 11, Match Percentage (Default=7%,
adjustable) can be changed from 0-10%. Changing
the percentage 1o 0% displays the "Match Animation”
at the end of the game, however, will never match (to
award a credit). Changing this adjustment to OFF will
not display the "Match Animation” nor award a credit.

Continued Next Page.
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End of Game Features Continued

Entering Initials

If player achieved a new high score in any of the 3 categories (Regular, Novice or Wizard), the player may enter
his/her initials. To enter your initials, use the Left & Right Flipper Buttons to choose letter or character as seen on
the Dot Display. Hitting the Start Button locks in the letter or character and proceeds to the next letter. The game
then proceeds into the Game-Over Mode and then to the Attract Mode. (Note: A custom message (adjustable)
can be displayed during the Attract Mode; enter letters in the same fashion.)

Manual Percentaging

This game is equipped with a Manual Percentage Adjustment. As with our previous games, you can either set
operator adjustments for a replay percent or you can set a fixed replay score. See Section 3, Chapter 4, Go To
Adjustments Menu, Adjustments 1 & 2. If you set operator adjustments for a particular replay percent, the game
will compute a recommended score to keep the game at that replay percentage. If a change is recommended and
the game coin door is opened, the display will indicate if the replay is too high or low and make a sound to alert
the operator. By pressing the Stant Button, the score to beat will be changed to a more appropriate level. If you
close the Coin Door or enter the Portals™ Service Menu, no score change will be made. E/ou may choose to
ignore the recommended change; for example, you may not think last week’s players were the usual crowd. Just
close the door and the message will disappear without altering the existing level.  Or you may choose to make a
different score to beat adjustment; this is done by utilizing Adj. 2, Replay Levels.

Instruction Card

Below is a COPY of the game instruction card \;vhich is included with every ?ame‘ If your card is lost or damaged,
simply COPY this page and cut out the Instruction Card as a temporary replacement until a new card is ordered.
(Suggestion: COPY & CUT along the dotted line and fold in the center to keep the "COPY" sturdy.)

|

e Completing a feature (listed above this card), lights up the corresponding
“Check” Mark s~ ‘
® Completing all six (6) features qualifies the CORNER POCKET Shot to
Collect Bonus. Completing the CORNER POCKET when “Collect Bonus”
is lit, adds the remaining “Time Bonus” to the players score and ends the
_ game. Shoot the “CORNER POCKET” to Lock Balls and Start Multiball.
. ® Game ends after playing the LAST BALL -0OR- collecting Bonus.
- @ If a player has not played Multiball when the LAST BALL begins, the
: “Multiball Ready” is automatically lit. CAUTION !!! Player will forfeit
: 1,000,000 points for each by-passed “Lock” Shot.
® Use Post-Save™ Buttons (under the Flipper Buttons) to raise each
Side Skill Post. Pressing both Post-Save™ Buttons at the same time
raises the Center Skill Post.

Note to Beginners: ‘To score better, shoot at the ((FLASHING SHOTS)) //
Be sure to LOOK UP at the Dot Display for instructions when possible.

Sega Pinball Inc & Post-Save TM & © 1999 Golden Cue TM & © 1999 All Rights Reserved SPt Part N°: 755-5164-GC AMERICAN
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Portals™ Service Menu Example

This example will demonstrate activation of /cons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" /con (GO TO SWITCH MENU). In this menu, the switches can be tested individually and also all active
switches can be tested. Use the same technique to access all the /cons in the Portals™ Service Menu. Follow
Portals™ Service Menu Icon Tree on the previous pages as a guide to help navigate through the entire system
(Also, go to the chapter in this manual expr;ining the icon(s) selected.).

If the display is in any other menu other than the MAIN MENU, use the Red "LEFT" & Green "RIGHT" Buttons
to select the "PREV" /con and press the Black "ENTER" Button to activate the ICON thus moving back to the
previous menu. Do so until MAIN MENU appears.

Chapters 2 through 7 will cover all menu items within the Portals™ Service Menu. The /con is shown preceding
the text. Find the /con in the Portals™ Service Menu by navigating with the Red or Green Buttons. Each
chapter started is from the MAIN MENU. Within the chapter, the sub-menu’s will be covered sequentially with
their explanation & function. If the operator “gets lost", select and activate the "PREV" Icon until the display
indicates MAIN MENU. For more help, see Chapter 7.

{"::] The "MORE" symbols are indicating that “more icons” are availabte which don't E:"';.
f;OF‘E appear in the display and which way to move the selection to view the /cons. HU;E

Important Note:

Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" /cons.
If no Icons appear in the display because of a testing function or special display (e.q. Help,
Schematic Display, etc.), press any service button to exit to the previous menu or sub-menu.

Selecting & activating the "HELP" /con will

H show a help screen. (An explanation of each
4 "1 Mini-Icon at that level will cycle continuously
untit any active button is pressed.)

Selecting & activating the "QUIT"
Icon from any display will exit the
Service Session.

Example: From the MAIN MENU, use the Red "LEFT" or Green "RIGHT" Buttons to select the "DIAG" /con (GO
TO DIAGNOSTICS MENU).

FaRE [

GO TO SWITCH MENU

The DIAGNOSTICS MENU now appears with the "SW" /con (GO TO SWITCH MENU) flashing. Press the Black
Button to activate this icon. This will bring up the SWITCH TEST MENU.

Section 3, Chapter 1
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The SWITCH TEST MENU now appears with the "TEST" /con (SWITCH TEST) flashing:
Press the Black "ENTER" Button to activate this icon. This will bring up the Switch Test Display.

SWITCH TEST

The Switch Test Display now appears.

SWITCH TEST
NONE

| DOOR BUTTONS OPERATE MENU

All switches can be tested one at a time (When possible, use a pinball to close any playfield switches; rolling
the ball at Stand-Up Targets or over/under switcﬁes is suggested. Use finger for all non-playfield switches.)

As each switch is closed, the respective Switch Matrix Grid Position (1-64) will be lit. To view the schematic

for the switch selected, press the Red or Green Buttons to select the "DRAW" /con. Press the Black Button to
activate this icon. This will bring up the Switch Schematic Display for the switch being closed.

o
-
o
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PLUMB BOB TILT

WHT-BERN #01 CPU/SND

{ICN7-P1 U401
1CN5-P1 O1

An example is shown with Switch #01, Plumb Bob Tilt, selected. The display describes the switch in the Switch
Matrix which includes the name of the switch, the Return (Row) Wire and the Drive (Column) Wire, drive
transistor, the part number (not shown in the above example) and the "Pin-Outs" from the CPU/Sound Board.

While in Switch or Active Switch Tests, the Flipper & Start Buttons are deactivated. Use the Red "LEFT,"
Green "RIGHT" and/or Black "ENTER" Buttons to select and activate the "MINI-ICONS" at the bottom of the
display. In Switch Test, if the “Left Arrow" or "Right Arrow" Icon is activated, the display will go to the previous
tests (Active and Dedicated Switch Tests). Use the Red or Green Buttons to change the selected ICON to
"PREV"/con. Pressthe Black "ENTER" Button to go to the previous menu.

Note:
n Dedicated Switch Test, the Flipper & Start Buttons are to be used instead of the Red, Green & Black

Service Buttons, as these buttons are deactivated for this test.

Exit out of the sub-menu by activating the big "PREV" /con in the menu. This will bring up the DIAGNOSTICS
MENU. The Switch Test Session is now complete. See the next page about exiting the Portals™ Service Menu.

Section 3, Chapter 1 G’Olden Cue QQ
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Exiting the Portals™ Service Menu

All Icons will be covered in the chapters of this section with the exception of the "QUIT" Icon, in the MAIN MENU.
Both the large and small /cons if selected and activated, will exit the user from the Portals™ Service Menu. The
display will return back to the ATTRACT MODE! To re-enter the Portals™ Service Menu follow the instructions at

the beginning of this chapter.

QUIT THIS SESSION

If more help is required, see Chapter 7 of this section, and view the various help displays in the game.

Your Notes

Section 3, Chapter 1
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Go To Diagnostics Menu

Special Note: lfthe display flashes "OPEN THE DOOR" the game is indicating that memory

has been corrupted. This is caused be either failure in memory (e.g. batteries are dead and/or faulty RAM) or
upon installation of updated version of game code. Opening the Coin Door will initiate a Factory Restore, by
opening the Memory Protect Switch. Check battery voltage at CMOS RAM with the power off.

Overview

The Portals™ Service Menu System provides tests for sounds, digplay, lamps, switches and coils. Each feature
may be tested manually or automatically after entering the Portals™ Service Menu (see Chapter 1 of this section).
Select the "DIAG" lcon from the MAIN MENU to go to the DIAGNOSTICS MENU. The automatic tests (e.g.
Cyclinf; Coils, Test Flash Lamps) may be used for a quick verification of automatic test functions and the
manual tests (Begin Play Test, Single Lamp / All / Row / Column Tests, and Game Specific Test) may be
used for troubleshooting. All lcons and there usages are explained throughout this chapter.

During game play, activation of switches and operation of coils with associated switches are monitored. If the
CPU/Sound Board does not detect a switch transition ("Stuck Open" / "Stuck Closed") for 50 games, it is
considered faulty. When operation of a coil should close or open a switch and does not, the coll is considered
faulty. In the Attract Mode, faulty switches and coils (if any) are reported (Select the "TECH" /con, Technician
Alert, from the DIAGNOSTICS MENU). Note that reporting of an unused switch does not constitute a problem
and that a bad colil could mean that the associated switch requires adjustment.

A\ CAUTION: Remove pinballs from the Ball Trough prior to lifting the playfield for servicing. This can easily be
done in the Portals™ Service Menu System. Select the "DIAG" fcon from the MAIN MENU to go to the
DIAGNOSTICS MENU. Select the "CLR" Iconto enter the CLEAR BALL TROUGH MENU. Select the "RUN"
Icon & press the Start Button to remove one ball at a time. This is also useful to retrieve one ball for game
testing in Begin Play Test & Game Specific Test. Important: The Power Interlock Switch must be pulled out.

GO TO DIAGNOSTICS MENU

il With the game in the Attract Mode, open the Coin Door and press the Black “BEGIN TEST" Button.
Select the "DIAG" /con in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right" Buttons

‘ (upon entry of the Portals™ Service Menu, the system defaults with the selection of the "DIAG" /con

flashing) and press the Start or Black "ENTER" Buttons. The DIAGNOSTICS MENU appears.

-:::l The "MORE" symbols are indicating that "more icons" are available which don't C»
MO appear in the display and which way to move the selection to view the /cons. MAOKE

Important Notes:

Exit any sub-menu and return to the MAIN
MENU by selecting & activating the "PREV"
Icons. If no Icons appear in the display
because of a testing function or special

display (e.g. "Help"), press any button to exit. YT

Selecting & activating the "QUIT" /con from
any display will exit the Service Session.

Selecting & activating the "HELP" /con from EHE In Diagnostics, selecting & activating the "-" or
any display will show a help screen. (An "+" lcons moves test forwards/backwards.
explanation of each Mini-Icon at that level will ~ JEIIH] Selecting & activating the "RUN" /con repeats
cycle continuously until any active button the test on the coil or flash lamp left off at.
is pressed.) HAEE] Selecting & activating the "ARROW" Icons

moves between tests in the sub-menu. _
DEAL] Selecting & activating the "DRAW" /con will
show the schematic for that switch or coil.

Some tests require navigation through the menu(s) and selection of the /cons with ONLY the Red "LEFT,"” Green
"RIGHT" and Black "ENTER" Buttons. This is required in Switch & Active Switch Tests, as the Flipper &
Start Buttons are a part of the test.

Ball Trough, Begin Play Test & Golden Cue Specific Menu's,

':'_ ,lﬁ the Power Interlock Switch (inside Coin Door) must be pulled out.
LAY, K (See Access & Use in Chapter 1 of this section for the location.)

If the Power Interlock Switch is not pulled out, all electro-mechanical
devices (such as Coils) cannot be tested (20v & 50v DC power is disabled).
Closing the Coin Door will automatically reset this switch.

@ In Single Coil Test, Cycling Coil Test, Test Flash Lamps, Clear
CUE
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Go To Switch Menu

From the DIAGNOSTICS MENU, select the "SW" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. Switches are configured in an 8 x 8 Matrix of Columns
1 (Switch Drives) and Rows (Switch Returns) with up to 64 switches possible. The Switch Test Menu

consists of three (3) parts: Switch Test, Active Switches, and Dedicated Switch Test.
Note: The Flipper & Start Buttons are deactivated during Switch Tests.

Switch Test

To initiate, from the SWITCH MENU, select the "TEST" /con with the Red or Green Button & press the
Black Button. In Switch Test, close each switch and observe the display. The display will describe the

2 switch in the Switch Matrix, which includes the switch name, Return (Eow) Wire, Drive (Column) Wire,
Part N¢, and the "Pin-Outs" from the CPU/SOUND Board. When the switch is released, the information of the last
switch closed will remain in the display until another switch is closed or the test is exited. To view the switch
schematic, select the "DRAW" Mini-Icon with the Red or Green Button & press the Black Button.

Active Switch Test

To initiate, from the SWITCH MENU, select the "ACT" /con with either Red or Green Button & press the
Black Button. i still in a previous test, select the "PREV" /con to return to Switch Menu or selecting
either of the "ARROW" Jcons will move through the tests. If any switches are stuck closed (or made from

ACT
the presence of a pinball), the display sequences through the Switch Names, Return (Row) Wire, Drive (Column)

Wire, Drive Transistor, Part N®, and the "Pin-Outs" from the CPU/SOUND Board. This cycle continues until all
switches are cleared or until the test is exited.

| Dedicated Switch Test

TJo initiate, from the SWITCH MENU, select the "DED" /con with either Flipper Button & press the Start
OED Button (The service switches are deactivated during this test.). The display will describe the switch
which includes the Switch Name, Return (Row) Wire, Drive (Column) Wire, Part N°, and the "Pin-Outs"

from the CPU/SOUND Board.

SWITCH MATRIX GRID & DEDICATED SWITCHES

Comn,  Ea el 2: 0 Q2 |-3:--Q3 4. Q4 | & 61 Q6 7:.Q7. 1.8 Q8 Grouhd
Ro GRN-BAN | GRN-RED.| GAN:ORG | GAN-YEL | GRAN-BLK | GAN-BLU !|' GRN:VIO | GRN-GRY BLK
Re . CN5-P1 CN5-P3 CN5-P4. CN5-P5 CN5-P6' | i CN5-P7 CN5-P8 CN5-Pg CN6-P1, -P11:
150400 | LEFT PLAYFIELD | 7-BANK STAND-UP LEFT TOP TOP LEFT LEFT 1: U206 ) #1 LEFT
4o BUTTON GLASS DHOFE THGT TARGET LANE LEFT TURBO OUTLANE FLIPPER
WHT-BRN. § (SKILL) SWITCH (1)(9) EN (G)OLDEN | V(O)DKA | ORBIT BUMPER (SPECIAL) GRY-BRN:{ BUTTON
CN7-P3 o catner sae o Gatner s3o JYE Under FiF 7 Under FIF Under FIF Under FIF Y et s E CNBP2.: In carws site
257 U400} 4aTH 7-BANK STAND-UP MID TOP TOP LEFT BOTTOM LEFT 2206 [ #2 LEFT
COIN LOCKDOWN | onortact Bl TARGET LANE RAMP TURBO RETURN FLIPPERE.O.S
WHT-RED | stoT SWITCH (2)(10) G(O)LDEN | VO (D)KA | ENTER BUMPER (V) ODKA GRY-RED _} (End-of-Stroke
CTONTAP8 o o e r At 1 Under Fif E Vnder £16 Y Under FiF f2Y Aoove rif Under F1f 50 [REa m CN6-P3 o Catnerse
35 U400 § 6TH 4-BALL 7-BANK STAND-UP RIGHT TOP RIGHT 3570206 § #3 RIGHT
g COIN TROUGH vror 191 @ TARGET LANE TURBO LEFT FLIPPER
WHT-ORG | sLot #1(LEFT) 3)011) BB GO(L)DEN | VOD (K)A BUMPER SLINGSHOT GRY-ORG | BUTTON
CN7-P7: Joncow Do Unger Under P/ 19 KGCEAs Under F/F Unvder £ I CNG6-P4: o camer sige
4:7.(J800: ] RIGHT 4-BALL 7-BANK STAND-UP SINGLE RIGHT A% 10206 [ #4 RIGHT
: COIN TROUGH vrok TRGY TARGET DROF THGT OUTLANE ,_ FLIPPER E.O.S.
WHT-YEL § sLoT #2 (#)(12) ER GOt (D) EN (8) BALL (SPECIAL) GRY-YEL . { (End-of-Stroke
CN7-P6 O Cran Do Fiudor b i Lnder P/ 20 NS FER Under FiF Under £1F m CNGBP6  §r Cannerside
500 Udo1 | CENTER 4-BALL 7-BANK 'R STAND-UP TOURNA- RIGHT 57 U206 ] #5 UPPER LEFT
... ] coNsLOT OROE THGT TARGET NOT ¢ MENT RETURN i FUPPER
WHT-GRN ] / DBA (5)(13) EN GOLD (E)N V] , BUTTON VODK ( A) "GRY-GRN } BUTTON
CN7:=P5: Joncon e | e bt 21 29 ‘37 Catwnet Front Under £15 1 CN6-PT n Cabiret il
6: U401 | LEFT 7-BANK STAND-UP 6: U206 | #6 VOLUME
COIN TROUGH DHK THG TARGET NOT START RIGHT (RED BUTTON)
WHT-BLU: } stoT VUK OPTO (6)(14) ER GOLDE (N USED - BUTTON SLINGSHOT GRY-BLU 1 (In Test: LEFT,
CN7-P3:: Jon combece Lindar £7F P nder ki 22 G a8 ELY Comnet Front CNGP8 ; JonConline
7: U401 5TH 4-BALL 7-BANK STAND-UP #:77206 § #7 SERV. CRED.
COIN STACKING CHOE TRGT LEFT TARGET SLAM (GREEN BUTTON)
WHT-VIO: § sLOT OPT1O (7)(15) ER ORBIT TOPLEFT TILT GRY-VIO (in Test: RIGHT]
CN7-P2 On Can Do Virter bif Under FF 2 FYY Urder 6 a7 i CNB-P9 . (G
8- U401 | RIGHT LOCK STAND-UP 8 -U206 | #8 BEGINTEST
BUTTON SHOOTER 10 POINT BALL TARGET {BLACK BUTTON)
WHT-GRY ] (sKkiLL) LANE SWITCH LANE TOP RIGHT GRY-BLK -] (In Test: ENTER)
CN7-P3: o0 Catwrier se Uricger £ Unded #/ e 8 Under CNG:P10: §or Con v

Typical Switch Schematic & Wiring Dedicated Switch Schem.

IColumn Switch Drive Wirg) {Row: Switch Retumn Wire)

GRN-XXX Blocking Diode WHT-XXX Dedicated Sw. Inputs Ground
O/v GRY-XXX BLK
NO COM. NC. O—

ST oV K S A
Switch Terminai Switch Terminal

Note

Ali Switches require diodes. Some diodes are located on

Termunal Strips (under playtield) & not on the switch itself
Diode On Terminal S trnp

Q0
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Switch Matrix Grid Descriptions with Part Numbers and Locations

The Switch locations correspond with the Switch N¥ in the Part Number Table shown & the Switch Matrix Grid (previous page).

s
DOTS: Diode On Terminal Strip, see Page 83 (if noted).
Legend Note:

l:] = Switches mounted above playfield.
. = Switches mounted below playfield.

* The following switches are located in the cabinet
and are not noted in the diagram above:

(2 4 I 5 I 6 [N o-10 J53-56

The following switches are not used:

Bl B ERO E &

Switches for Up/Down Post:

Section 3, Chapter 2
Go To Diagnostics Menu

[5¢ SSTRefEX Switch Matrix Description | Part N |

Golden Cue

Note: The ¥ Coin Switch (for Japan) is 180-5091-00
11101 LEFT BUTTON (SKILL) 180-5160-00
2|12 4TH COIN SLOT 180-5024-00
3*|113 6TH COIN SLOT (Future Use)
#1114 RIGHT COIN SLOT
5| 115 CENTER COIN SLOT / DBA 180-5024-00
6*|1l]6 LEFT COIN SLOT
71117 5TH COIN SLOT (Future Use)
8 |11l8 RIGHT BUTTON (SKILL) 180-5160-00
9x 211 PLAYFIELD GLASS SWITCH
10722 LOCKDOWN SWITCH 180-5123-00
11213 4-BALL TROUGH #1 (LEFT)
121214 4-BALL TROUGH #2 180-5119-00
131215 4-BALL TROUGH #3
1410216 4-BALLTROUGH  BOT TRANS: |520-5173-00
VUK OPTO BOT REC; 520-5174-00
155l 2| 7 4-BALL TOP TRANS: |520-5173-00
STACKING OPTO ___ TOP REC: 520-5174-00
16 | 2 | 8 [E38 SHOOTER LANE 180-5157-00
17 ] 3 | 1 EEHEY 7.BANK DROP TARGET (1)(9)
18 | 3| 2 EES) 7.BANK DROP TARGET (2)(10)
19 | 3 | 3 98} 7.BANK DROP TARGET (3)(11)
20 | 3 | 4 B 7.BANK DROP TARGET (4)(12) 180-5158-00
21| 3|5 PEH 7.BANK DROP TARGET (5)(13)
22 | 3| 6 [B9] 7-BANK DROP TARGET (6)(14)
23 | 3 | 7 PEH 7.BANK DROP TARGET (7)(15)
24|38 10 POINT SWITCH 180-5054-00
251401 STAND-UP TARGET ( G ) OLDEN
2642 STAND-UP TARGET G ( O ) LDEN
271413 STAND-UP TARGET GO (L)YDEN  {500-6189-16
28144 STAND-UP TARGET GOL ( D ) EN
291415 STAND-UP TARGET GOLD (E )N
30416 STAND-UP TARGET GOLDE (N)
31(4]7 LEFT ORBIT
32|48 LOCK BALL LANE
33151 LEFT TOP LANE V ( O ) DKA 500-6227-02
34|52 MID TOP LANE VO (D ) KA
35513 RIGHT TOP LANE VOD (K) A
36|54 LEFT RAMP ENTER 180-5087-00
O )
8 b O B
39|57 STAND-UP TARGET TOP LEFT
4058 STAND-UP TARGET TOP RIGHT 500-6189-16
41061 TOP LEFT ORBIT 500-6227-02
42162 TOP LEFT RAMP ENTER 180-5087-00
g 6 O D
4 q @ )
] B O D
G b b O »
4 b @ D
38 b 3 @ )
49174 LEFT TURBO BUMPER
501712 BOTTOM TURBO BUMPER 180-5015-03
51|73 RIGHT TURBO BUMPER
52 | 7 | 4 EEIE] SINGLE DROP TARGET (8) BALL | 180-5158-00
53*| 715 TOURNAMENT BUTTON (Red) 500-6388-02
54*| 716 START BUTTON (Yel) |500-6388-06
55*| 717 SLAM TILT (On Coin Door) 180-5022-00
. HANGER [535-5319-00
56*| 718 PLUMB BOB TILT CONTACT 535-7563-01
57181 LEFT OUTLANE (Rt. Mount R/Q)
58182 LEFT RETURN LANE (RL MnlR/O) | 006227 Ozﬂ
5083 LEFT SLINGSHOT (Double-Switch) | 180-5054-00 |
60814 RIGHT OUTLANE (Rt. Mount R/O)
6185 RIGHT RETURN LANE 500-6227-02
6286 RIGHT SLINGSHOT (Double-Swilch) | 180-5054-00
B . O )
b4 @, )
TOURNAMENT EDITION Q@
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Go To Coil Menu

* 1| From the DIAGNOSTICS MENU, select the "COIL" Jcon with either Red "LEFT" or Green "RIGHT"

|| Button and press the Black "ENTER" Button. The coils are listed in groups. Coils 01-16 are typically
High Current Coils (although Low Current Coils may be used in positions 01-07). Coils 17-32 are for Low
Current Colls. Flash Lamps are located in positions 03, 17-20, read Single Coil Test). Important: The Power
Interlock Switch must be pulled out.

Single Coil Test
To initiate, from the COIL MENU, select the "TEST" /con with either Red or Green Button and press the

Black Button. Ensure the Power Interlock Switch is pulled out. Select either the "-" or "+" /cons. Start
with the "+" Jcon to start the manual Coil Test from #1 (The test runs through Coils 1-32 and Flash Lamps
Q3, Q17-Q20;. Press the Black Button on the "+" Jcon, as each coil is selected, the display will describe the Coil
or Flash Lamp Name with the corresponding numbet, the wire with colors, the "Pin-Outs” from the 1/O Power
Driver Board, the Coil Voltage & Gauge-Turns (e.g. 23-800). Press the Black Button again to move forward in
the test. To test and view a particular Coil or Flash Lamp, select the "RUN" /con and press the Black Button.
Each time the Black Button is pushed, the Coil or Flash Lamp will fire on the Playfield and/or Backbox, with the
display indicating the Coil or Flash Lamp information. Continue with the same procedure to run through the entire

test.

Important: The Power Interlock Switch must be pulled out.

7| Cycling Coil Test

&-_‘_:.- } To initiate, from the COIL MENU, select the "CYC" Icon with either Red or Green Button and press the
CyC 1 Black Button. If still in a previous test, select the "PREV" /con to return to Colil Menu or selecting either
d of the "ARROW" /cons will move to Cycling Coll Test (selecting agaln will return to Coil Test). The test
pulses each regular Coil or Flash Lamp sequentially (cycling) on the Playfield and Backbox. The display indicates
“CYCLING COILS." Important: The Power Interlock Switch must be pulled out.

Coil & Flash Lamp Descriptions

Type Coil / Flash Lamp Descriptions Type Coil/ Flash Lamp Descriptions
COIL 1 |TROUGH UP-KICKER (VUK) (26-1200) |COIL 17 |FLASH: UPPER LEFT X2 (BLUE #906)
COIL 2 |AUTO LAUNCH (50V) (23-800) COIL 18 |FLASH: UPPER RIGHT X3 (BLUE #906 + #89)
COIL 3 |FLASH: LOWER LEFT X4 (AMBER #906) COIL 19 |FLASH: MID RIGHT X4 (YELLOW #906)
COIL 4 |8-BALL RAMP DIVERTER (32-1800) COIL 20 |FLASH: LOWER RIGHT X3 (RED #906)
COIL5 |LOCK BALL UP-POST (28-1050) COIL 21 |LT OUTLANE (SKILL) {26-1200)
COIL 6 |SINGLE DROP TARGET (RESET) (23-1100) COIL 22 [RT OUTLANE (SKILL) (26-1200)
COIL 7 _|7-BANK DROP TARGET (RESET) (23-1100) COIL 23 [UP/DOWN POST (SKILL) (23-1100)
COIL8 | (EUROPEAN TOKENDISPENSER) - COIL 24 | (OPTIONAL COIN METER)
COIL 9 [LEFT TURBO BUMPER (26-1200) COIL 25 [7-BANK DROP TARGET (1) TRIP (33-1590) |
COIL 10 {BOTTOM TURBO BUMPER (26-1200) COIL 26 |7-BANK DROP TARGET (2) TRIP (33-1590)
COIL 11_|RIGHT TURBO BUMPER (26-1200} COIL 27 |7-BANK DROP TARGET (3) TRIP (33-1590)
COIL 12 |LEFT SLINGSHOT (23-800) COIL 28 |7-BANK DROP TARGET (4) TRIP (33-1590)
COIL 13_|RIGHT SLINGSHOT (23-800) COIL 29 |7-BANK DROP TARGET (5) TRIP (33-1590)
COIL 14 |UPPER FLIPPER [50V RED/YEL] (23-900) COIL 30 |7-BANK DROP TARGET (6) TRIP (33-1590)
COIL 15 |LEFT FLIPPER [50V RED/YEL] (23-900) | COIL 31 |7-BANK DROP TARGET (7) TRIP (33-1590)
COIL 16 |RIGHT FLIPPER [50V RED/YEL] (23-900) COIL 32 |SINGLE DROP TARGET (8) TRIP (33-1590)

See the next three (S)Fages for the Coil & Flash Lamp Location Maps (corresponds to above tables),
Coils Detailed Chart Table & the Backbox I/O Power Driver Board Detailed Wiring Diagram.

Typical Coil'Wiring

Cathode

Anode (Non- :
(Banded Side)

Banded Side)

Power Supply
Voltage

Drive
Transistor

Note
All Colls require diodes  Some
diodes are Jocated on Terminal
Stnps (under playtield) & not on
the coil itself.

D iode

On

T erminal

Sinp

Q0
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Coil & Flash Lamp Locations _
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o % y » )
i

Use the previous page and the following two (2) pages in conjunction with above Coil and Flash Lamp Maps.
The following Bulb Type is used for Flash Lamps:

¢

Legend Note:

= Coils and Flash Lamps mounted
above playfield.

8% 3

= Coils and Flash Lamps mounted

below playfield. <z i |
#89 Bulb g‘g‘;}{ #906r E?OG ¢?|(())6W
B 1 e e
1200090 ul ASURS ulb Bulb
(Wedge Base) {Wedge Base) {Wedge Base) (Wedge Base)
165-5004-02 165-5004-03 165-5004-05 165-5004-06

The following Coils are Optional:

08 I 24]
Section 3, Chapter 2 G‘Old.en Cue GQ
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From the Coll
Menu

GO TO colL
TEST

—p

From the Coll

From the Dlagnostics
Menu

GO TO CYCLING
COlLs

Menu
GO 7O COIL
MENU

—

4| From the Main Menu
n Portals™
1| GO TO DIAGNOSTICS
MENU

——

High Current Coils Group 1~ Thelans il Golor  Ling Gonnett _Ling Gojor _Conmecton_Vohage ot Bulb Type
#1 |TROUGH UP-KICKER Q1 | VO Pwr.Drve. | BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 | 50vpc | 26,1200
#2 |AUTO LAUNCH Q2 | VO Pwr.Drve. | BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 | 50vnc | 23800
#3 |FLASH LOWER LEFT X4 Q3 | /O Pwr. Drvr. |BRN-ORG|  J8-P4 ORG | J6-P10 |20voc |#906 Bub f
#4 |8-BALL DIVERTER Q4 | 1O Pwr.Drvr. | BRN-YEL | J8-P5 BRN J7-P1 | 20voc| 32-1800
#5 |LOCK BALL UP-POST Q5 | 1/O Pwr. Drvr. | BRN-GRN BRN J7-P1 281050
#6 |SINGLE DROP TARGET (RESET)| Q6 | /O Pwr. Drvr. | BRN-BLU YEL-VIO | J10-P4/5 (231100
47 Q7 | 1/O Pwr. Drvr. | BRN-VIO YEL-VIO | J10-P4/5 (231100

| VO Pwr. Drvr. | BRN-GRY -P4/5 | 50y 0c ,52%378;%1

#9 |LEFT TURBO BUMPER Q9 | VO Pwr. Drvr. | BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 | 50v pc | 251200

090-5044-00T
#10 |BOTTOM TURBO BUMPER Q10 | /O Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 | 50voc | 26,1200
#11 |RIGHT TURBO BUMPER Q11 | YO Pwr.Drvr. [BLU-ORG | J9-P4 | YEL-VIO | J10-P4/5 | 50vnc | 251200
#12 |LEFT SLINGSHOT Q12 | /O Pwr. Drvr. | BLU-YEL | J9-P5 BRN J7-P1 | 20voc | 23800
#13 |RIGHT SLINGSHOT Q13 | /O Pwr. Drvr. | BLU-GRN |  J9-P6 BAN J7-P1 | 20v0c | 25800
#14 |UPPER FLIPPER (50v RED/YEL) | Q14 |10 Pwr. Drvr. | BLU-BLK | J9-P7 | RED-YEE | y10-P1/2 | 50v0c ogggggggm‘
#15 |LEFT FLIPPER (50v RED/YEL) Q15 | 1o Pwr. Drvr. |ORG-GRY | Jo-pe | RED-YEL | 410.p1/2 | 500 0c | 23900

YEE | s10-P1/2 |50y 0c | ;25999

#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 | VOPwrDrvr. | ORG-VIO | Jo-P9 | BED -

#17 |[FLASH UPPER LEFT X2 Q17 | /O Pwr. Drvr. | VIO-BRN | J7-P2 ORG | J&-P10 |20vpc|#906 Bub |
#18 [FLASH UPPER RIGHT X3 Q18 | VO Pwr.Drvr. | VIO-RED | J7-P3 | ORG | J6-P10 |20vpc 1655000697
#19 |FLASH MID RIGHT X4 Q19 | IO Pwr. Drvr. | VIO-ORG | J7-Pa ORG J6-P10 | 20y pc | #906 Bulb §
#20 | FLASH LOWER RIGHT X3 Q20 | VO Pwr.Drvr. | VIO-YEL | J7-P6 | ORG | J6-P10 |20vpc|#996 Bub ¥
#21 |LT OUTLANE (SKILL) Q21 | 1O Pwr. Drvr. | VIO-GRN |  J7-P7 BRN J7-P1 | 20v0c | 28,1200
#22 |RT OUTLANE (SKILL) Q22 | YO Pwr. Drvr. | VIO-BLU | J7-P8 BRN J7-P1 | 20vpc| 28,1200
#23 |UP/DOWN POST (SKILL) Q23 | VO Pwr.Drvr. | VIO-BLK | J7-P9 | BRN J7-P1 | 20vpc | 231100

Mster 5v

#24 [OPTIONAL COIN METER Q24 | VO Pwr. Drvr. | VIO-GRY | J7-P10 | RED | J16-P7 | 5vbc | o

#25|7-BANK DROP TRGT (1) (TRIP) | Q25 | VO Pwr.Drvr. | BLK-BRN | J6-P1 BAN | J7-P1 |20voc| 33,1590
#25 |7-BANK DROP TRGT (2) (TRIP) Q26 | /O Pwr. Drvr. | BLK-RED |  J6-P2 BRAN J7-P1 |20voc | 331590
#27 |7-BANK DROP TRGT (3) (TRIP) Q27 | 1O Pwr. Drvr. | BLK-ORG |  J6-P3 BRN J7-P1 | 20vpc | 331590
#28|7-BANK DROP TRGT (4) (TRIP) Q28 | /O Pwr. Drvr. | BLK-YEL | J6-Pa BRN J7-P1 | 20v0c 331990
#29|7-BANK DROP TRGT (5) (TRIP) Q29 | VO Pwr. Drvr. | BLK-GRN |  J6-P5 BRN J7-P1 | 20v0c | 33,190
#30|7-BANK DROP TRGT (6) (TRIP) Q30 | VO Pwr. Drvr. | BLK-BLU | J6-P6 | BRN J7-P1 | 20000 0335‘02(?80
#31|7-BANK DROP TRGT (7) (TRIP) | Q31 | /O Pwr. Drvr. | BLK-VIO  JeP7 BRN J7-P1 | 20voc | 331950

SINGLE DROP TRGT (8) (TRIP) | Q32 |uO P BLK-GRY | Js I3 1590

Fl

Section 3, Chapter 2
Go To Diagnostics Menu



J2 & J3
NOT CONNECTED OPTIONAL USE

Backbox I/0 Power Driver Board Detailed Wiring Diagram

EE ey i 7 S JO|
e Partial View ) ~{BLK-BAN 43 Yogy)_ SOl 25 BRN 20V DC1
. 7-Bank Drop ozs%wf ]
v ﬁw i:n"t..ﬁt";‘?‘DI/.O Ponerd Target (1) (Trip) TIPt22 5 |BL-RED 14T Yeo] COlL 26 BRN 20V DC
K Y -
H o nver boar 7-Bank Drop ozs»ww{— T
H (o P 520-5137-01 Target (2) (Trip) L |, [Bikora 43 oo con 27 BRN 20V DC
M s o4 7-Bank Drop 027#«/\»{( T
2 AL ;E I Target (3) (Trip) L |, [BveL (437Y o0y con 28 BRN 20V DC
1] ] 75032 7-Bank Drop ozsw{{- —p—
42 of i Tir12o JTarget (4) (Trip) \ BLCGRN (43 Teg03.__COlL 29 BRN 20V DC
= onawer | 33 [ERATER 110-0067-00 5 133-15904
10 [oRoway oF |Enane 7-Bank Drop ozew
2 [oravio 1% [outeute Target (5) (Trip) L | [Bu 43Ye0n com 30 BRN 20V DC
Z %‘ :;39 gLJrr";UurT: FROM 7-Bank Drop Q30 HW{; | ubiath
(‘, Ss:} EL g (’KEJJPUTQ WHT-RED Target (6) (Trip) + |, BLK-VIO 33-1590 COIL 31 BRN 20V DC
a[SHoBK y  JoutPure v 7-Bank Drop Q31 ]
2 [SREaR T foureut o v AC Target (7) (Trip) BLK-GRY C:SS Yoo51_COlL 32 BRN 20V DC
1 T | g |BLK-GRY -
B PRINTER Single Drop Qazw
INTERFACE| Target (8) (Trip) b ORG 20V DC LOW PWR
CABINET 10} N
7l BRN 20V DC LOW PWR 1 BRN20VDC
REDWHT BRIDGE 2 vio.gan FLASH17 @@ G0

+16v AC

20V LOW 2
CURRENT Flash: 017W #398 Gog'
CoILs Upper Left X2 TIP122 ) VIO-RED FLASH 18 ﬁ @@ e
- 3
Flash: Q18 NW{ ;Q‘gg/
Uppet Right X3 . VIO-OAG FLASH 19 ﬁﬁﬁ@ [

Flash: Q19$+W{7 ed
Middle Right X4 L, VIO-YEL FLASH 20 @\ @ ult |
( .
Ty Flash: ozo#w( 7,
"T,p% Lowet Right X3 VIOGAN [5a7Yo0% CoIL 21 A BRN 20V DC fe))
110-0067-00 7 [+
Left Outiane 021W 1 -
{Skitt |, [voBu 8T o001 colL 22 A__BRN20VDC | Nal
oM. Right Outlane ozz-ww{i T RN 20V DC | W
Transformer (Skilh S0 P VIO-BLK 23-1100% COIL 23 A B 2 m
+13v AC Up/Down Post Q23 —H'\N“g ‘L—N—J c
J17- (Skally 1 . ALY COIL 24 8 o)
P8 —{10 MM 9O
BRIDGE 20 [ e o, Optional Q24- 19} > 'U
CONTROLLED Colri Metar J8 =4
LAMPS T BN (2612003 ! S @
BROG 20 Trough Q1 —W—”lr_—q L———N—J N o w
BLFSWHT Up-Kicker S&g Oyé?L }_ 3 BRN-RED fml COIL 2 o
Transtormer FROM Auto Q2 E Ly T ﬁrggg,
+13v AC LAMP%'E)LLJUMNS taunch "], |eAn-oRG FLASH3 L §%
+18v DC Flash: Q3 ~~w—{H """"
Lower Left X4 " |BAnvEL A3TE00% coi4 BRN 20V DC
a1.a8 8-Ball Q4 —WH F/—V:J
g BRN 20V DC
STP20N10L § Ramp Diverter ® BAN-GAN I—Nm COIL S
110-0106-00 —{6 28-10504 )
Lock Bal @5 —w| T
Up-Post + BAN-BLU [4Y YT COILs
7 23-11001
BEIF(‘?\D';EL T Smgl; Drop Q6 —W—{Fi
AC Voltages IN arget (Reset) B 8 BAN-VIO 23 11001 COIL. 7
+48v AC e 7.Bank Drop Q7 —MHl
Jpﬂ— BRIDGE 1 Target (Reset) COIL s
3 ——d
lvo BD. 50V HIGH Euviopean.: Q8 —'\N‘*“j
CURRENT Token Dispenser + Q
colLs J[;o YEL-VIO| @
4
>
5[ 50V DCHIGH POWER]| 3
wn
J9
il YT coiLe | ©
TIERLERN £26-1200) =
Left Turbo Q9 —MH Ty i
Bumper STER0MIgL = BLU-RED COIL 10§ {7}
MO 2 26 1 200 $ >
P3 Bottom Turbo Q10 MH T
FROM FO Bumpet + BLU-ORG coiL 11
BLK-ORG MAGNET s) A4 _v% 26-1200}—/
AC Voltages IN  FrOM  (NOT USED) Rught Turbo Q11 —W _”—tjl
HBYAC | O e Bumper 4 BLUYEL ["55 500 _COM 12 BRN 20V DC
+50v OC 5 -
Q9-Q16 Left °12“ANH{ 1 o BRN 20V DC
STP20N10L Slingshot - BLU-GAN [ 8501 COIL 13 )
Note: Al Colls require dodes 110-0106-00 ]F“ 6 1.7, I
Some diodes may be located o Fight Qle’V\/‘—{ e P -
Teminal Strips &4 not on the coll itsell, Shngshot H colL 14 Sio Bl
; |BLUBLK [2? _'goo“i GRY-YEL o
Upper Q14 —MH p— ‘ub‘
o For the Ganeral Flipper g |ORGGRY 53790073 SO 18 gRv.veL $eoe 10| REBNEL
(G1) i Q P1/P2|yoltage Outputs
For Left Q15 -] S & ge Oup
e Playfisid Terminal Stnps, r € el N 11O BD.
Fusas & Misc. Wining Descn‘)wons 4 Flippet 4 COIL 16 SioBio +50v DC
Locatons, sae Secton 5. Chapter 2, sg Chp 2. ORG-VIO 23-900 BLU-YEL ~
Playfield Wiring Plnyliald Wiring Fuaht Q16— H*i—‘ t U o—1

Flipper | Fuses are located under playlield NEAR assembly.
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Go To Lamp Menu

From the DIAGNOSTICS MENU, select the "LAMP" Icon with either Red "LEFT" or Green "RIGHT"

Button and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10 Matrix of
= Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp Test Menu

consists of four (4) parts: Single Lamp Test, Test All Lamps, Row Lamp Test and Column Lamp Test.

Hl Single Lamp Test
|| To initiate, from the LAMP MENU, select the "ONE" /con with either Red or Green Button and press the

Black Button. Select either the "-" or "+" fcons. Start with the "+" Icon to start the manual Lamp Test

from Column 1, Row 1, Switch 1.

Press the Black Button on the “+" Jcon, as each lamp is selected, the

lamp will light at it's location on the playfield as well as the display, |nd|cat|ng the Lamp Matrix Grid Position, |amp
name with the corresponding number, Return (Row) Wire & Color, Drive (Column) Wire & Color, and associated
drive transistors. Press the Black Button again to move forward in the test. To test and view a particular lamp,
select the "RUN" Jcon and press the Black Button. Each time the Black Button is pushed, the lamp will light-up
on the playfield, with the display indicating the lamp information. Continue with the same procedure to run through
the entire test.

Test All

Test All Lamps

' To initiate, from the LAMP MENU, select the "ALL" lcon with either Red or Green Button and press the

Black Button. If still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" /con to return to

Lamp Menu or selecting either of the "ARROW" Jcons will move through the tests, keeF
Lamps is displayed. The display will indicate "ALL LAMPS ON" and the lamps on the pla
alternating between the rows in the Lamp Matrix Grid.

Row & Column Lamp Tests
To initiate, from the LAMP MENU, select the "ROW" or "COL" Icon with either Red "LEFT" or Green

"RIGHT" Button and press the Black Button.

activating until
yhield will be lit,

If still in a previous test, select the "PREV" /con to return

to Lamp Menu or selecting either of the "ARROW" /cons will move through the tests, keep activating until

Row or Column Lamp Test (whichever desired) is displayed.

In this test, each set of lamps in each Row

or Column of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated

in the display.

LAMP MATRIX GRID

. 2. .6 3;.0U1b 4. U4 6: - U12 7: Ut 8: “u10
S ¥YEL-BRN YEL-RED YEL-ORG YEL-BLK YEL-BLU YEL-VIO YEL-GRY
. J13-P9 L N3P8 J13-P7 J13-P6 J13-P4 J13-P3 J13-P1
] BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
(1) BALL (2) BALL (3) BALL (4) BALL (5) BALL (6) BALL (7) BALL (8) BALL
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb E #555 Bulb #555 Bulb
BONUS BONUS BONUS BONUS BONUS BONUS BONUS SHOOT
) BALL (10) BALL (11) BALL (12) BALL (13) BALL (14) BALL (15) BALL AGAIN
#555 Bulb #555 Bulb RL¥ #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
7-BANK 7-BANK 7-BANK 7-BANK 7-BANK 7-BANK SINGLE D/T
ohe. BALL (2) BALL (3) BALL (4) BALL (5) BALL (6) BALL (7) BALL (8) BALL
Py #44 Bulb #44 Bulb  BkR #44 Bulb g #44 Bulb #44 Bulb #44 Bulb #44 Bulb #44 Bulb
: 7 BANK 7-BANK 7-BANK 7-BANK 7-BANK 7-BANK 7-BANK BONUS
] (9) BALL (10) BALL (11) BALL (12) BALL (13) BALL {14) BALL (15) BALL (5X)
#555 Bulb #555 Butb I #555 Bulb #555 Bulb XX #555 Bulb #555 Bulb #555 Bulb #555 Bulb
' LEFT ORBIT | LEFTORBIT | LEFTORBIT | LEFTORBIT | LEFTORBIT | LEFT ORBIT | LT OUTLANE | LT RETURN
(2M) {3M) (5M) : (EXTRA BALL (SPECIAL) (SPECIAL) (V)ODKA
J12-P5 #555 Bulb #555 Bulb #555 Bulb #555 Bulb ElR #555 Bulb #555 Bulb #555 Bulb #555 Bulb
LEFT RAMP | LEFT RAMP | LEFT RAMP | LEFT RAMP | LEFT RAMP | LEFT RAMP | GOLDEN GOLDEN
U (3X) (4X) (5X) (5M) (JACKPOT (5M) (SPECIAL)
#555 Buib #555 Bulb g #555 Bulb #555 Bulb EELR #555 Bulb #555 Bulb ELE #555 Bulb #555 Bulb [EL]
: RT RETURN | RT OUTLANE
(G)YOLDEN | G(O)LDEN ! GO(L)DEN | GOL{D)EN | GOLD (E)N | GOLDE (N) | VODK (A) (SPECIAL)
#555 Bulb EE] #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb EJ
SKILL TOURNAMENT | START S-UTOP LT | S-UTOPRT | SINGLE D/T | SINGLE D/T | SINGLE D/T
repcry. ] SHOT BUTTON BUTTON (BANK SHOT)] (TROPHY) (LOCK) (MULTIBALL) | (COLLECT.,
ope. 14555 Bulb #555 Bulb &Y #555 Bulb #555 Bulb [ #555 Bulb #555 Bulb [F] #555 Bulb #555 Bulb [
9 an TOP LANE TOP LANE TOP LANE TOP ORBIT | TOP ORBIT | BONUS BONUS BONUS
RED-WHT VO (D) KA VOD (K) AL (2M) (5M) (2X) (3X) (4X)
J12:P10 #555 Bulb #555 Bulb [3 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
10: Q42 -] ARCH LED ARCH LED ARCH LED ARCH LED ARCH LED ARCH LED BONUS BONUS
pep | CHECK CHECK 2 CHECK 3 CHECK 4 CHECK 5 CHECK 6 (8M) (16M)
JL%‘F’" Green LEDs Gveen LEDs Green LEDs Green LEDs E Green LEDs m Green LEDs #555 Bulb #555 Bulb R

Q0
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Lamp Matrix Grid e s = 72
Locations ° @B BT o YN NG

The lamp locations correspond 5 5% 68] ~@ i
with the Lamp N2 in the Lamp o O A S ; O 5 o
Matrix Grid on the previous page. ° 2 v n ‘ n (K,
7 X ; v B8 )\ o
Legend Note: : A @ m : °
X o () () o ¢ ¥
= Lamps mounted S 4
above playfield. il P 8 v
£ : o U © © 0 \
= Lamps mounted ! 3? o
below playfield. ¢ Emay 3 r
oo D=
. S5 ‘% "R i 3 el
The following Lamps are ¥ X N oy L -
mounted on the Cabinet: ; R il | S <C
58 + 59
o
<
The following Bulbs are used in the Lamp
Matrix Grid (See Table Grid on previous
page for details): \
B 1S m.
. N g
< m
\d S :
#555 Kl
(Wedge) (Eyone) . S
165-5002-00 165-5000-44 R -.J
[}
2]

Typical Lamp Schematic

YEL-XXX @ RED- XXX
18V

coL ROW

O— M—o

Typical Lamp Wiring

1@"

ity

AR
YEL o
? RED
COMMONE==—T
L 73 N> 7T
Plode 1Naoor "~ 74 YN “i o
75 K {5y . 7 Golden
Note 76 i i, AN o -3 .
All Lamps require diodes r = o Cue
Some diodes are located on 77 £ %, TOURNAMENT EDITION
Terminal Strips (under playheld) 78
&notonthelampaselt. Ly e P NP ron amiccrcn oney
D iode “, }IIIIIH
on =-
T ermuinat ”" PER VALUE "”
Strp 3 PLAYS for IOO
PINBAL
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Test Flash Lamps

From the DIAGNOSTICS MENU, select the "FLASH" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the display will indicate
"CYCLING FLASHERS" and all the Flash Lamps will cycle continuous:;/ until the test is exited. This test
is allows the technician to easily spot any burned-out bulbs and replace them. Flashers tested are Flash Lamps in
Positions: Q3, Q17-Q20.

Important: The Power Interlock Switch must be pulled out for this Test to Function.

Clear Ball Trough

From the DIAGNOSTICS MENU, select the "CLR" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. This is provided to allow the technician a simple method
: of removing the balls from the trough and also, to test functionality of the trough, ensuring proper trough
operation. After selecting this /con the display will show a graphic of the ball trough with balls in the trough with it's
corresponding switch number. Select the "RUN" fcon to eject the ball in the first position. Simultaneously, the
display and the playfield will eject the bali to the Trough Up-Kicker, eject from the Trough Up-Kicker into the
Shooter Lane and will be e{:scted onto the playfield where the technician can easily retrieve the pinball or allow the
ball(s) to re-enter the trough to continue Clear Ball Trough Test. /Important: The Power Interlock Switch must be
pulled out. £\ Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil. £

Technician Alert

From the DIAGNOSTICS MENU, select the "TECH" lcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the display will indicate if there
| are any faulty switches (i.e., switches that are normally closed but remain open or open switches that
have not been closed (activated) in 50 games.)

Service Phone #

From the DIAGNOSTICS MENU, select the "SERV" lcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the display will indicate a phone
! number to call if technical assistance is required (the phone number is different for each Country Dip
Switch Setting).

Begin Play Test

! Il From the DIAGNOSTICS MENU, select the "PLAY" Icon with either Red "LEFT" or Green "RIGHT"
LH ul Button and press the Black "ENTER" Button. After selecting this /con the technician can test certain
=2 ¥ play functions to insure all switch activated coils function without entering game play. For example, by
rolling the ball over the Shooter Lane switch, the Autoplunger should fire. If it kicks to early or too late, the switch
actuator should be adjusted to compensate for this error. [f it fails to fire, use the Switch Test or Coil Test to help
determine the cause of the failure. During this function, similar tests may be performed on the "Ejects”, Sling-
shots, Vertical Up-Kickers, Pop Bumpers, etc. in the game. For unique Play Test functions, select the "GAME
SPECIFIC" Icon in the DIAGNOSTICS MENU. /mportant: The Power Interlock Switch must be pulled out.

Fire Knocker

< From the DIAGNOSTICS MENU, select the "KNOCKER" /con with either Red "LEFT" or Green
"RIGHT" Button and press the Black "ENTER" Button. The digitally mastered "Knocker" is sounded.

Sound / Speaker Test

¢l From the DIAGNOSTICS MENU, select the "SPKR" /con with either Red "LEFT" or Green "RIGHT"
“FH ri| Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital
=T B stereo sound from Backbox & Cabinet Speakers or "Mono” on the Cabinet Speaker (when used by itself).
After selecting this Icon, select the "-" or "+" Icons and press the Black "ENTER" Button to activate the first test.
Repeat to visually see & hear all tests. Select the "RUN" /con to activate the test chosen without moving to the

next test.

Note: During Sound Tests, the display shows the speaker identification and the corresponding sound(s). The
sound functions allow verification that both channels are functioning properly & that the speaker connections are
correct.

Sound / Speaker Test Continued Next Page

Section 3, Chapter 2
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| Speaker Phase Testing

Connections to each of speakers are polarized and each must be connected appropriately for the best
H quality sound. If one speaker has the positive and negative connections reversed with respect to the
other one, bass frequencies will not be produced properly and the overall sound quality wiIFbe poor. To
tnued test for proper speaker phasing, use the sound test to cycle through the Backbox & Cabinet, and
Backbox Sine (repeated) functions. If the Cabinet Sine produces more volume and bass than the Left Sine, the
speakers are connected properly. If it produces the same or less, one speaker is connected improperly. To isolate
and correct reversed speaker connections, one of two methods may be used.

Con

1. Check each speaker for polarity markings. If the speakers have polarity markings, verify that the Backbox
Speaker RED/WHT Wire and the Cabinet Speaker YEL/WHT Wire is connected to the negative (-) terminal.

2. Disconnect the speaker output connector from the CPU / Sound Board and connect a 1.5-volt battery across
each speaker pair one at a time while observing the speakers. Make sure the positive battery terminal is
connected to the positive lead (CN4, Pin-3 (RED/BLK) or Pin-6 (YEL/BLK)) each time. As the connection is made,
check speaker cone movement; proper connections are indicated by outward movement.

uto / Manual Test . Sounds Produced
Speaker Test Tone
Sound/OPSYS EPROM (Loc. U7) Level 1-3+ (Music Test)
Voice ROMs: 1 (U17) 2 (U21) 3 (U36) & 4 (U37) Speech Pattern 1-4+

Note: For ROM Locations, see Page DR. ©. For ROM Usage (Summary Table) see Page DR. @ in the
“Find-It-In-Front: Dr. Pinball Section"” Voice ROMs which are 8MB must have a Jumper at W6 on the
CPU/Sound Bd. to function propetly.

/Begin Burn In

From the DIAGNOSTICS MENU, select the "BURN" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the Begin Burn-In Test will start.
At this stage the game will exercise all CPU I/O Functions (Dot Matrix Display Test, Coil Testing, Lamp
Testing, Sound, etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative Burn-In minutes will
be displayed. To reset Burn-In minutes to 00, select the "RESET" /con in the MAIN MENU and select the "FACT"
lcon (Factory Reset). See Chapter 5, Go To Reset Menu, of this section.

| Dot Matrix Test

From the DIAGNOSTICS MENU, select the "DOT TEST" /con with either Red "LEFT" or Green
"RIGHT" Button and press the Black "ENTER" Button. After selecting this /con the Dot Matrix Test
immediately begins. The display will immediately illuminate & cycle for 1 pass of each test continuously
for each of the following tests:

vi
=)
8
o
™
c
=
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1. llluminates 1 vertical column of dots, turning it off & illuminating the next column,
until each column has been individually lit, while the other columns are off.

2. llluminates 1 horizontal row of dots, turning it off & illuminating the next row,
until each row has been individually lit, while the other rows are off.

llluminates all the dots, except for one column from left to right.

llluminates all the dots, except for one row from top to bottom.

illuminates every other dot lit, in both the rows and columns.
llluminates all dots at 30%, 70% & 100% brightness.

@ s L

Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.

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 Microprocessor 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.

Section 3, Chapter 2 GOld.en C‘IIB @@
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| Golden Cue Specific (>...Test)

L{| To initiate, from the DIAGNOSTICS MENU, select the "GCUE" Icon with either the Red "LEFT" or Green
"RIGHT" Button and press the Black "ENTER" Button. This will bring up the GOLDEN CUE

= SPECIFIC MENU. Similiar to "BEGIN PLAY TEST," this menu is used to test and adjust Game Specific
Features. The feature in this game is >... TEST.

This test allows you to operate the <> (Coil QX) ... outside of Game Mode for the purpose of troubleshooting and
adjustment.

Test Procedure:

Adjustment Procedure:

Section 3, Chapter 2
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Dr. Pinball (Flow Chart Menus)

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Icon with either the Red "LEFT" or
DF Green "RIGHT" Button and press the Black "ENTER" Button. This will bring you (the operator /

i technluan} into DR. PINBALL (Flow Chart Menus) which offers you a choice of three sub-menus:
Coil "DR.," Switch "DR." and Lamp "DR." /cons. Selecting a particular sub-menu will give you a choice of which
specific Coil (any and all coil assemblies such as Flippers, VUKs, Magnets, etc.), Switch or Lamp circuit needs to
be diagnosed. The display will now ask a question or give a procedure to follow such as "Does the lamp turn
on?" or "Check bridge rectifier BR-20, if short replace.” When Dr. Pinball asks a question or request a procedure
the Dr. will expect a response such as "no" or "yes" (see below examples of the Mini-Icons which will prompt the
operator). You the operator/technician must respond by using your Flipper Buttons to "SELECT" a Mini-lcon and
the Start Button to "ENTER" your selection.

The following are the Mini-lcons with explanations for the Dr. Pinball Sub-Menus to follow:

= Select a Coil, Lamp or Switch to diagnose
with "-" or "+" Icon; Then select the "RUN"
lcon to activate the choice.
"PREV" goes back to previous question.
"QUIT" exits Portals completely.
Help "?" gives direction on button usage.

Seen when question is being asked on the
Display. Select "YES" or "NO" to answer
uestion given.

ND" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first
example above).

Seen when diagnosis is given. Select
any /con tor your next step.

"END" lets you select a new item to test.
“PREV", "QUIT" and "?" (see first
example above).

In Coil Flow Chart Menu, select "PULSE"
to pulse the coil selected.

"END" lets you select a new item to test.
“PREV", "QUIT" and "?" (see first
example above).

)
)
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Coil Flow Chart

To initiate, from the DR. PINBALL MENU, select the Coil "DR." /con with either the Red or Green Button
and press the Black Button. This is the Coil Flow Chart. Follow the questions, answering by using the
Mini-Icons in the display.

| Switch Flow Chart
|

To initiate, from the DR. PINBALL MENU, select the Switch "DR." /con with either the Red or Green
DR Button and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering by
* 1 using the Mini-Icons in the display. :

i Lamp Flow Chart
= || To initiate, from the DR. PINBALL MENU, select the LamF "DR." Jcon with either the Red or Green
Button and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
using the Mini-Icons in the display.
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o SEGA
GAME AUDIT TABLE PINBALL_INC
Copy for Field Audit Tracking Performance (Use blank columns to fill-in Audit Info.).
Earnings Audits 1-12
Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
1 | TOTAL PAID CREDITS 5 | COINS THRU LEFT SLOT 9 | TOTAL COINS
> | FREE GAME PERCENTAGE 6 | COINS THRU RIGHT SLOT 10| TOTAL EARNINGS
3 | AVERAGE BALL TIME 7 | COINS THRU CENTER SLOT 11 | METER CLICKS
4 | AVERAGE GAME TIME 8 | COINS THRU 4TH SLOT 12 | SOFTWARE METER B
S.P.I. Audits 13-55
Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
13| TOTAL BALLS PLAYED 28 | 20M—49.9M SCORES 7 e
14| TOTAL EXTRA BALLS 29 | 50M—69.9M SCORES 44
15 | EXTRA BALL PERCENT 20 | 70M-—99.9M SCORES 45
16 | REPLAY 1 AWARDS 31 | 100M—129.9M SCORES %
17 | REPLAY 2+ AWARDS 2| 130M+ SCORES @
18 | TOTAL REPLAYS 33| AVERAGE SCORES 48
REPLAY PERCENT 34 | SERVICE CREDITS e h
TOTAL SPECIALS 35 | BALL SEARCH STARTED 50
SPECIAL PERCENT % | LOST BALL FEEDS 51
TOTAL MATCHES 37 | LOST BALL GAME STARTS 52 | LEFT FLIPPER USED
HIGH SCORE AWARDS 28| LEFT DRAINS 53| RIGHT FLIPPER USED o
HIGH SCORE PERCENT 30 | CENTER DRAINS B 54 -
TOTAL FREE PLAYS 40 | RIGHT DRAINS 55
TOTAL PLAYS 41| SLAM TILTS '

0-—-19.9M SCORES

S

TOTAL BALLS SAVED

Golden Cue Audits 56-99 (All Audits Subject to Change)
-UE Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
56 7 88
57 73 89 o
58 74 - 0
59 75 o1
60 76 P
61 77 o ¢ -
63 79 - I 1
ol &0 %
65 81 97 B
6 & *8
68 7 o 8 ) ) CPU Version: -
69 85 i Display Version: .
0| 8 | ) Date Audited: |}
71 87 Audited By:

©
©

Location:
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Go To Audits Menu

Overview

The Portals™ Service Menu System provides 99 Audit Functions for accounting purposes and for evaluation of
Game Difficulty Adjustments. 'lyhe Audit Functions are divided into 3 groups: 1st— Earnings (Coin) Audits, are
the first 12 most-used Audits; 2nd— Sega Audits, are the Game Play Generic Audits 13-55; 3rd— Golden Cue
Audits, are the Game Play Specific Audits 56-99; Audits left open (blank space in gray, e.g. Audits 43-51, 54 & 55,
XX-99) are currently Not Used, allowing for Future Expansion, if any, or are Proprietary. If the code version is
upgraded, view Audits in the display & write the audit(s) in the blank(s) if any audit(s) were added. Each group
may be viewed in the Portals™ Service Menu (see Chapter 1, Portals Service Menu Introduction, of this Section).
View all audits with the Game Audit Table provided on the previous page. Copy page to fill-in important audit
information as required.

GO TO AUDITS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "AUD" Jcon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button. The AUDITS MENU appears.

Important Notes:

Exit any sub-menu and return to the MAIN

MENU by selecting & activating the "PREV"

1i| /cons. If no Icons appear in the display
because of a testing function or special

EEET display (e.g. "Help"), press any button to exit.

@J Selecting & activating the "HELP" /con from HAEE Selecting & activating the "ARROW" /cons

Selecting & activating the "QUIT" /con from
any display will exit the Service Session.

any display will show a help screen. (An selects the next or previous audit in the group.
explanation of each Mini-lcon at that level will

=== cycle continuously until any active button

] ispressed)

Earnings Audits (1-12)

From the AUDITS MENU, select the "EARN" /con with either Red "LEFT" or Green "RIGHT" Button
and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st
1 audit in this group. Continue to select either of the "ARROW" /cons to view each audit one at a time.
The displa{\ will describe the audit number, the audit name, and the audit total or value. The current audit will

v
>
©
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remain in the display until the next audit is chosen or when the sub-menu is exited.
| Au. N2 Audit Name H Audit Definition
Au.1  Total Paid Credits Provides the total number of paid credits.
This percentage is derived from dividing Audit 25, Total Free Plays, by
Au.2 Free Game Percentage Audit 26, Total Plays.
s In seconds, the average ball time is derived from the total play time
Au.3  Average Ball Time divided by Audit 13, Total Balls Played.
Au.4  Average Game Time The average game time is expressed in minutes and seconds. -
Au.5 Coins Thru Left Slot Provides the total number of times Coin Switch (Sw. 6) was closed.
Au.6  Coins Thru Right Slot Provides the total number of times Coin Switch (Sw. 4) was closed.
Au.7  Coins Thru Center Slot Provides the total number of times Coin Switch (Sw. 5) was closed.
Au.8 Coins Thru 4th Slot Provides the total number of times Coin Switch (Sw. 2) was closed.
Au.9  Total Coins Provides the total amount of coins registered through all the slots.
Au.10 Total Earnings The total cash value accumulated since the last Factory Restore

occurred (see Chapter 5, Go to Reset Menu, of this section).

Provides the total number of money clicks accumulated. (Based on
the country’s lowest coin denomination used for the game credit.)

Provides the continuing total of Meter Clicks. This audit cannot be
reset; the display shows the constant addition of Meter Clicks.

Au. 11 Meter Clicks

Au. 12  Software Meter

Section 3, Chapter 3 Golden Ct!e QQ
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S.P.I. Audits (13-55)

From the AUDITS MENU, select the "S.P.l.* lcon with either Red "LEFT" or Green "RIGHT" Button
and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st

o I
'
i o

display will describe t
the display until the next audit is chosen or when the sub-menu is exited.

audit in this %roup. Continue to select either of the "ARROW?" /cons to view each audit one at a time. The
e audit number, the audit name, and the audit total or value. The current audit will remain in

| Au. N2 Audit Name Audit Definition |
Au. 13  Total Balls Played Provides the total number of reqular and extra balls. B
Au. 14  Total Extra Balls Provides the total number of extra balls awarded. 7
Provides the percentage total from dividing Audit 14, Total Extra Balls,
Au. 15 Extra Balls Percent by Audit 26, Total Plays.
Au. 16 Replay 1 Awards Provides the total awards (Credit, Extra Ball, Or Audit) for level 1.
Au.17 Replay 2+ Awards Eirgor\]/éc:es the total awards (Credit, Extra Ball, Or Audit) for level(s) 2 or
Provides the total awards (Credits, Extra Balls, Or Audit Only) for -
Au.18  Total Replays exceeding replay score levels. 7
Provides the percentage total from dividing Audit 18, Total Replays, by
Au.19 Replay Percent Audit 26, Total Plays. The percentage reflects replay total awards for
exceeding replay score levels.
Au.20 Total Specials sppgg\éiigfss the total awards (Credits, Extra Balls, Or Scores) for making
: This percentage is derived from dividing Audit 20, Total Specials, by
Au. 21  Special Percent Audit 26, Total Plays. B
Provides the total credits awarded for matching the last two digits of
the score with the system-generated Match Number at the end of the
Au. 22 Total Matches game. Percentage of match credits is adjustable from 0% to 10% by
Adjustment 11, Match Percentage, if enabled. (See Chapter 4, Go to
Adjustments Menu, of this section.) -
Au.23 High Score Awards g;\éliigrtgs total credits awarded for exceeding the High-Score-To-
. This percentage is derived from dividing Audit 23, High Score Awards.
Au. 24 High Score Percent by Audit 26, Total Plays. B
Au.25 Total Free Plays grr)c;\ggffss tgr?dt(,)\%zzltlrﬁe credits for replays, High-Score-To-Date,
This total is derived by adding the sum of Audit 1, Total Paid Credits.
Au.26 Total Plays and Audit 25, Total Free Plays. Note that free credits are not recorded

in the Audit until they are actually used.

Provides the total number of games the Player’s final score was

Au.27  0—19.9M Scores between 0 and 19,900,000 points.
Provides the total number of games the Player's final score was
Au.28  20M—49.9M Scores between 20,000,000 and 49,900,000 points. )
Provides the total number of games the Player’s final score was
Au.29  50M—69.9M Scores between 50,000,000 and 69,900,000 points. )
Provides the total number of games the Player’s final score was
Au.30  70M—99.9M Scores between 70,000,000 and 99,900,000 points. -
Provides the total number of games the Player’s final score was
Au.31  100M—129.9M Scores between 100,000,000 and 129,900,000 points. -
Provides the total number of games the Player’s final score was over
Au.32 130M+ Scores 130,000,000 points. o
This total is derived from adding the Final Score of each game to a
Au.33  Average Scores table and dividing this sum by Audit 26, Total Plays.
Provides the total number of times Dedicated Switch (DS-7) was
Au. 34 Service Credits closed, not in the Portals™ Service Menu. (See Chapter 1, Introduction
[Access & Use] for instructions on how to receive Service Credits.)
"Au. 35 Ball Search Started Provides the total number of times the game performed a ball search.
Au. 36 Provides the total number of times the game added a ball to play when

Lost Ball Feeds

it could not find a ball after ball search.

Section 3, Chapter 3
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S.P.l. Audits Continued.

[ Audit Name I Audit Definition 7 ]
. Provides the total number of times the game started with a ball
Au.37  Lost Ball Game Starts missing from the ball trough at the start of a game.
Au. 38 Left Drains Provides the total number of times Rollover Switch 57 was closed.

Provides the total number of times the game ball had drained with the

Au.39  Center Drains last switch closed was not Sw. 57 or Sw. 60.

Au. 40 Right Drains Provides the total number of times Rollover Switch 60 was closed.

Au. 41 Slam Tilts Provides the total number of times Contact Switch 55 was closed.
Provides the total number of times this feature was used. This feature

Au. 42 Total Balls Saved is enabled at the start of each bal! and is disabled as soon as the ball
makes contact with 5 game switches or allocated time expired.

Au.. 43- s These audits are Not Used, allowing for Future Expansion, if any,

Au; 51 . . and/or Proprietary (used for programming).

Au. 52 Left Flipper Used Provides the total number of times Dedicated Switch (DS-1) was closed.

Au.53 Right Flipper Used Provides the total number of times Dedicated Switch (DS-3) was closed.

Au. 54- - These audits are Not Used, allowing for Future Expansion., if any,

Au. 55 and/or Proprietary (used for programming).

ﬁ? Golden Cue Audits (56-99) (All Audits Subject to Change)

From the AUDITS MENU, select the "GCUE" /con with either Red "LEFT" or Green "RIGHT" Button

and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st

audit in this group. Continue to select either of the "ARROW" [cons to view each audit one at a time. The
display will describe the audit number, the audit name, and the audit total or value. The current audit will remain in
the display until the next audit is chosen or when the sub-menu is exited.

| Audit Name || Audit Definition

[Au. N2

Au. 56
Au. 57

Section 3 | Audits

¥ Multiple variations of switch closures (see Diagnostics) are used to determine completion of the feature stated.
i Muktiple variations of switch closures (see Diagnostics) are used to determine the lighting of the feature stated.
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Golden Cue Audits Continued (All Audits Subject to Change)
AuditName || ' Audit Definition

At time of printing, these audits are Not Used, allowing for Future
Expansion, if any.

t Multiple variations of switch closures (see Diagnostics) are used to determine completion of the feature stated.
+ Multiple variations of switch closures (see Diagnostics) are used to determine the lighting of the feature stated.

Use the below space for any additions and/or changes, if any (see the Dot Matrix Display):

Au.

Au.

Au.

Au.
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Go To Printer Menu

From the AUDITS MENU, select the "PRNT" /con with either Red "LEFT" or Green "RIGHT" Button
and press the Black "ENTER" Button. The PRINTER MENU appears.

[ Special equipment is required for this Sub-Menu

The Portals™ Service Menu System provides 3 Audit Printing Adjustment Functions to print information on a
"Hand-Held" printer, download game information to a Laptop PC or clear the printout count. A printer interface
board, hand-held printer and/or a special software program is required to run this menu. Entering this menu and
selection/activation of the /cons without this equipment/software will not affect the game.

Quick Printout (Printer Interface)

From the PRINTER MENU, select the "QUIK" /con with either Red or Green Button and press the Black
Button. Select the "+" Icon and press the Black Button to start the printout. Only the Earnings Audits
can be printed out to a "Hand-Held" Printer.

Full Printout (Alison Interface Program)

From the PRINTER MENU, select the "ALISON" /con with either Red or Green Button and press the
Black Button. Select the "+" Jcon and press the Black Button to start the download. A special software
program and a Lap Top PC is required. All game audits (Earnings, S.P.l. & Game Specific) can be

retrieved

| Reset Printer (N¢ of Copies Printed)

From the PRINTER MENU, select the "RESET" /con with either Red or Green Button and press the
| Black Button. Select the "+" Icon and press the Black Button to start the clear the "N° of copies

printed" count total.

4]
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RESETTING AUDIT NOTES:

Audit Note: 1st Way to Reset Audits

| To reset audits, from the MAIN MENU, select the "ADJ" Icon. See Chapter 4, Go to Adjustments Menu,
of this section.

Ab.d

I| Select the "S.P.1." Icon, from the ADJUSTMENT MENU, and advance to Adj. 8, Reset Coin
il Audits, with the "RIGHT ARROW" Jcon. Select the "+" /conto change setting to YES. When
i| enabled, the Coin Audits (5-11) will be reset to zero.

!l Advance to Adj. 9, Reset Game Audits, with the "RIGHT ARROW" /con. Select the "+" fcon to
change setting to YES. When enabled, all the audits will be reset to zero, except for the Coin
Audits (5-11) and Audit 12, Software Meter (the only audit which cannot be reset to zero).

Audit Note: 2nd Way to Reset Audits

To reset audits, from the MAIN MENU, select the "RESET" /con. See Chapter 5, Go to Reset Menu, of
this section.

Selection of the "AUD" /con, from the RESET MENU, will reset all audits to zero,
except for the Coin Audits (5-11) and Audit 12, Software Meter (the only audit which
cannot be reset to zero).

-
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Golden{Cue, SEGA

GAME ADJUSTMENT TABLE N ALLENC.

Some adjustments have a "Drop-Down" Table for further customization.

S.P.l. Adjustments 1-48

Adjustment Name USA Default Sggy,gg Adjustment Name USA Default S\e’gﬂ;g
1 | REPLAYS: FIXED/MANUAL ¥ . 10%... 25 | DEFAULT HIGH SCORE #5 | 300,000,000
2 |REPLAY LEVELS 1. 26 | DEFAULT HIGH SCORE #6 | 275,000,000
3 | REPLAY AWARD CREDIT 27 | DEFAULT HIGH SCORE #7 | 250,000,000
4 | FREE GAME LIMIV'FM 05 28 | DEFAULT HIGH SCORE #8 | 225,000,000
5 |EXTRABALLLIMIT 03 29 | DEFAULT HIGH SCORE #9 | 200,000,000
6 | GAME DIFFICULTY i MODERATE 30 | DEFAULT HIGH SCORE #10 | 175,000,000
7 | GAME PRICING ¥ USA3 31 |HSTD RESET COUNT 2,000
8 |RESET COIN AUDITS NO 32 |HIGH SCORE INITIALS 3 Initials
9 |RESET GAME AUDITS NO 33 | FREE PLAY NO
10 | RESET HIGH SCOREé NO 34 | CUSTOM MESSAGE 7 ON
11 | MATCH PERCE&J}AGE 9% 35 | ATTRACT MODE MUSICW “ON ]
12 | BALLS PER GAME 03 36 | FLASH LAMP POWER NORMAL
13 | TILT WARNINGS 01 37 | COIL PULSE POWER NORMAL
14 | REPLAY BOOST YES 38 | KNOCKER VOLUME - NORMAL
15 | CREDIT LIMIT - 30 39 |MINIMUM GAME TIME - OFF 1
16 | ALLOW HIGH SC&C)?RES YES 40 | BKGRND MUSIC VOLUME | 01
17 {HIGH SCORE #1 AWARDS 01 41 | GAME RESTART - Y[;S
18 | HIGH SCORE #2 AWARDS 00 42 | EXTRA BALL PERCENfAG E 25007 N
19 | HIGH SCORE #3 AWARDS 00 43 | BILL VALIDATOR o NO ] -
20 | HIGH SCORE #4 AWARDS |00 44 | TOURNAMENT MODE | NONE
21 | DEFAULT HIGH SCORE #1 | 400,000,000 45 | EURO. TOKEN DISP. ] OFF
22 | DEFAULT HIGH SCORE #2 | 375,000,000 46 | SPECIAL MEMORY YES .
23 | DEFAULT HIGH SrcORE #3 | 350,000,000 47 | LOCATION ID |00
24 | DEFAULT HIGH SCORE #4 | 325,000,000 48 | GAME ID 00

PLEASE NOTE: All Factory Settings (Defaults) described in the tables above/below and within the Adjustment
Definitions are for USA Settings only (CPU/Snd Bd. Dip Sw. 300 Settings 1-8 are all "OFF"). Different countries
may have different Factory Settings (Defaults). i Adj. 1, 2, 6 & 7 have "Drop-Down” Tables, see definitions.

oy Golden Cue Adjustments 49-XX

Adjustment Name USA Default s};g}‘n’g Adjustment Name USA Default  glot
49 | EXTRA BALL MEMORY ON XX |UK POST SAVE ENABLED |NO )
50 | MBALL RESTAE% N | MODERATE XX]UK COIN MECH. TYPE VC}{EF{?;TVE -
51 | MULTIBALL CRITERWIOI;I MODERATE ABY: 58 AN ONLY BE ADIUSTED I USING UK DIP SWITCH OPTION SETTING 2«
XX | ENABLED YES XX |ADULT SPEECH ENABLED | YES

Section 3, Chapter 4
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Section 3 Chapter 4 of 7

Go To Adjustments Menu

Overview

The Portals™ Service Menu System provides XX Adjustment Functions to vary game difficulty or to customize
(e.g. Adjusting: High Score Levels; Bafl)s per game; Game Pricing; Default High Scores; etc.). 'Fhe Adjustment
Functions are divided into 2 groups: 1st— S.P.I. Adjustments, are the Game Play Generic Adjustments (1-48);
2nd— Golden Cue Adjustments, are the Game Play Specific Adjustments (49-XX); Any Adjustment(s) left open
or are currently Not Used, are allowing for Future Expansion, if any, or are Proprietary. If the code version is
upgraded, view Adjustments in the display & write the adjustment(s) in the blank(s) if any adjustment(s) were
added. Each group may be viewed manually after entering the Portals™ Service Menu (see Chapter 1,

Portals™ Service Menu Introduction, of this Section). All adjustments can be viewed at a glance with the Game
Adjustment Table provided on the previous page. If a value is changed, the display will indicate REQUEST
INSTALLED.

W GO TO ADJUSTMENTS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "ADJ" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button. The ADJUSTMENTS MENU appears.

Important Notes:

Exit any sub-menu and return to the MAIN A~ | Selecting & activating the "QUIT" Jcon from
MENU by selecting & activating the "PREV" : | any display will exit the Service Session.

Icons. If no Icons appear in the display UI.IIT‘;

because of a testing function or special 22

display (e.g. "Help"), press any button to exit.  |BIXT]

Selecting & activating the "HELP" /con from {4 In Adjustments, selecting & activating the “-*
any display will show a help screen. (An Icon decrements the value setting. Selecting &
explanation of each Mini-Icon at that level will activating the "+" /con increments the value
cycle continuously until any active button o, setting. o

is pressed.) kB3 Selecting & activating the "ARROW" /cons

selects the next or previous adj. in the group.

™y S.P.1. Adjustments (1-48)

it From the ADJUSTMENTS MENU, select the "S.P.1." lcon with either Red "LEFT" or Green "RIGHT"
Pl Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view

the 1st adjustment in this group. Continue to select either of the "ARROW" /cons to view each adjust-
ment one at a time. Select either the "-" or "+" /cons to change the value, if desired. The display will describe the
adjustment number, the adjustment name, and the adjustment total or value. The current adjustment will remain
in the display until the next adjustment is chosen or when the sub-menu is exited.

| Adj. N° Adjustment Name | | Adjustment Definition

Adjust for percentage of awards for Replay Levels (1% through 50%).
Lower the automatic value to 0% and the display will indicated Fixed.
Replays may be adjusted either for fixed levels or for a system-
adjusted manual percentage of replay awards.

Four levels may be selected. Adjustments allow awarding of a credit or an extra ball as each level is
exceeded. With the manual percentage feature, if the actual replay percentage is higher or lower than
that desired, the game computes new recommended manual percentage score(s). When the coin door
is subsequently opened the player displays indicate the recommended level and a sound is made to
alert the operator of a potential change. This new level is entered into adjustments simply by pressing
the Black "ENTER" Button. (If the Coin Door is closed or the operator enters the Portals™ Service
Menu, the replay level is not changed.)

Adjust the number of replay levels to be active (1 to 4). Once the
number of Replay Levels has been selected, a "Drop-Down” Table
appears showing Replay Level 1. Adjust Replay Level 1 between
10M - 9.99B. Adjust Replay Level 2, 3 and/or 4 respectively.

Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL

Adj. 1 Replays: Fixed / Manual

Adj.2 Replay Levels

Adj.3 Replay Award

Section 3, Chapter 4 G‘Old.en cue @@
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S.P.l. Adjustments Continued.

|

| Adjustment Name Adjustment Definition

Adjust the max. # of Free Games that may be accumulated per game;
0-9.

Adjust the max. # of Extra Balls that may be accumulated per game;
1-9 or OFF.

Free Game Limit

Adj. 4

Adj.5 Extra Ball Limit

Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
(Note: Additional game features which are not adjusted may also
chan%e when adjusting this adjustment, see below table.) Default is
MODERATE. Any one of the INSTALL settings (in a "Drop-Down"

Adj. 6  Game Difficulty

Adjustments which

Table) for this adjustment may be activated to automatically select
settings for multiple adjustments affecting 3_ame difficulty. Select and
i

activate the

r"+" lcons to choose the

fficulty level required.

After activation, the individua! adjustments ma?/ be readjusted, if
e

desired. Refer to the Install Adjustment Tab

below for details.

change when set to: Extra Easy Easy Moderate Hard Extra Hard
(49) Extra Ball Memory ON ON ON ON OFF
(50) MBall Restart EXTRA EASY EASY MODERATE HARD EXTRA HARD
|____(51) Multiball Criterion EXTRA EASY EASY MODERATE HARD EXTRA HARD

Play Rules: Novelty & 4-Ball, plus Add-A-Ball Settings

The following three combinations are recommended for situations where local laws restrict certain game features
regarding the use of replays or the number of balls per game:

Novelty Play Rules - Set to establish recommended settings for no Free Play or Extra Balls:

Adij. Adjustment Name Setting Adj. Adjustment Name Setting
1 Replays: Fixed/Manual Fixed 5 Extra Ball Limit 00
2 Replay Levels None 11 Match Percentage Off
3 Replay Award None 17 High Score #1 Awards 1
4 Free Game Limil 0 18 High Score #2 Awards 0
4-Ball Play Rules - Set to establish recommended settings for 4-Ball Play:
Ad]. Adjustment Name Selling Adj. Adjustment Name Seltling
1 Replays: Fixed/Manual 07% 5 Extra Ball Limit 3
2 Replay Levels 1 11 Match Percentage 4
3 Replay Award Credit 12 Balls Per Game 5
4 Free Game Limit 5 17 High Score #1 Awards 1
18 High Score #2 Awards 0
Add-A-Ball Settings -To disable awarding of credits and provide awards with an Extra Ball:
Adj. Adjustment Name Setting Adj. Adjustment Name Selting
3 Replay Award Extra Ball 16 Allow High Scores No
4 Free Game Limit 00 17-20 High Score #1 - #4 0
11 Maltch Percentage off Awards _
There are two methods available for coin switch programming:
Standard & Custom. Standard pricing uses a single adjustment as
Adj.7 Game Pricing seen in the first display. See the Standard Pricing Table. If "Custom"”

is selected, a "Drop-Down" Table appears. Select a pricing scheme
shown in the Custom Pricing Table as seen below.

With Adjustment 7 set to CUSTOM operating the Black "Enter" Button again initiates a drop down menu
representing coin switch pulses for the LEFT, CENTER, RIGHT and 4TH Coin Slots. The prescribed the number
of pulses are required for 1 Credit. For example, if Left Coin Pulses, was set to 02 and Coin Switch Pulses
Required for 1 Credit, to 01 a coin in the Left Slot would produce 2 Credits. Further, if Left Coin Pulses, was set
10 01 and Coin Switch Pulses Required for 1 Credit, to 02, 2 Coins in the Left Slot would be required for 1 Credit.

Coin Switch Pulses Required for Bonus Credit may be set to post bonus credits when a minimum amount of
coins are inserted at one time. For example, if Left Coin Pulses was set to 01, Coin Switch Pulses Required for 1
Creditto 01 and Coin Switch Pulses Required for Bonus Creditto 04, 1 Credit would be posted for each of the first
3 Coins in the Left Slot and 2 Credits for the 4th Coin.

Q0
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S.P.1. Adjustment 7 Continued.

Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as
indicated on the Dot Matrix Display. For Custom Pricing, set to CUSTOM. When set to CUSTOM, the
following adjustments are utilized to tailor each individual coin chute:

IR Ao R U R By Set the number of pulses registered for closure

of the Left Coin Switch; 00 to 99,
LR INESTIGHIMVNEET]  Set the number of pulses registered for closure
of the Right Coin Switch; 00 to 89,
o A R IR Set the number of pulses registered for closure
of the Center Coin Switch; 00 to 99.

QR GRS L V] Set the number of pulses registered for closure
of the Fourth Coin Switch; 00 to 99.

(T R L R T TR S Y T R (T W Te i Set the number of pulses required
: to post one credit; 00 to 99.
Set the number of pulses required
to award the 1st Bonus credit(s); 00 to 99.

Coin Switch Pulses Required for 2nd Bonus Credit JESERUERIN eI golf-IIEIR = V)
to award the 2nd Bonus credit; 00 to 99,

(- W e e R A ] Set the number of credits awarded for
achieving the first Bonus level; 00 to 99.

Coin Switch Pulses Required for Bonus Credit

Custom Pricing Table

LEFT |CENTER| RIGHT |4TH| Pla hEET [ GENTER ) BIGHT | 4TH fb‘l}ggﬁvb
1/25¢  3/50¢ o1 04 01 00 01
25¢ | $1.00 | 25¢ |NU 1/25¢ 5/$1.00 01 04 01 00 01
1/25¢ 6/$1.00 05 20 05 00 04
. 110 S 01 02 02 00 02
Sscr | 1050k | 10scH | NU 1/10S 4/30S 04 08 08 00 06
1/30p 2/50p 5/£1| Of 06 15 02 03
10p | 50p g1 |20p 1/50p 3/£1 01 05 15 02 05
1/30p 4/£1 01 05 12 02 03 >
20c | NU | $1.00 |NU 1/60¢_2/$1.00 01 00 05 00 03

Below and the following page is the Standard Pricing Select Table for the individual countries listed. The Pricing
Scheme is determined in two ways - 1: The CPU/Sound Board Dip Switch (Sw. 300) Setting; and, 2: The Country =
Setting Option. For each country listed, the Dip Switch Setting is shown (Column 1). At this time, not all countries
have a unique Dip Switch Setting. For the countries without a unique setting, the USA Setting (or all positions in :
the "OFF" position) is used. In lieu of determining the best Pricing Scheme tor your location, "pre-sets” were

made available which would best suit any ?iven situation. If the Factor?/ Default setting is not the selection you

feel is best for your location, choose any of the other pre-set settings. If any of these settings do not suit your

needs, then CUSTOM PRICING will need to be accomplished (however. any "custom" changes made here will be
lost after a FACTORY RESET so it is suggested to write down your unique set-up).

The Standard Pricing Select Table Explained:

Column 1: CPU/Sound Board Dip Switch 300 Settings: (self-explanatory). Column 2: Country Setting Option:
The different available pre-sets are listed. Columns 3-6: Coin Mechanisms - These show the coinage through
the available slots on the Coin Doors. Different countries use different Coin Doors. For example, USA st?/le Coin
Doors, which have only 2 coin acceptors (left & right) may utilize the "Center" slot cable for an optional Bill
Validator. Different Coin Doors may have up to 4 coin acceptors. Columns 7-10: Pricing Scheme Explained -
Shows the number of plays received for the monies required determined by the setting selected.

Standard Pricing Select Table

USA1 25¢ $1.00 25¢
USA2 25¢ | $1.00 | 25¢ 1/50¢ 2/75¢ | 3/$1.00 |
USAS3 (Default) 25¢ $1.00 25¢ | 1/50¢ |

USA4 25¢ 25¢ ~_1/50¢

OFF USAS 25¢ $1.00 25¢ 1/50¢ 5/%$2.00 Used to
USAG 25¢ | $1.00 | 25¢ 1/50¢ | 2/'4 X 25¢" | 3/$1.00 Bill = Rt
USA7 25¢ | $1.00 | 25¢ 1/50¢ 4/$1.50 | 6/$2.00 Valldator
USAS8 25¢ $1.00 25¢ 1/50¢ 3/$1.00
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Austria t

Australia1

~ B3 TJly B3
v Zlv B3 Sl

o e Jlle

» JIN> B3s IOl
o Ll Jlle Sl
o > Jl> CIl>
~ JIl~ <1l Sl

Brazll 1

Australia 2

1/10S 2/15S

1/8A1 3/8A2

1/8A1

'y| cCanada t 25¢ 1/50¢ 2 /75¢
Denmark 1 % 1 DKr 1/3 DKr 2/5DKr |
Denmark 2 § 1 DKr 1/2 DKr 3/5 DKr :3
Pos. B - ; :
ON - B :
diakaia Finland 1/5 Fmk | 4/10 Fmk ... 7
Pos. ’ France 1 % 1Fr 5Fr 10 Fr 20 Fr 1/3Fr 2/5Fr 5/10Fr 11 /20 Fr
A France 2 1Fr 5Fr | 10Fr | 20Fr 1/5Fr 3/10 Fr 7/20Fr |
France 3 1Fr 5Fr 10 Fr 20 Fr 1/3Fr 2/5Fr 4/10 Fr 9/20 Fr
Germany 1 1DM | 2DM | 5DM 1/1DM _|6/'1 X5 DM . - .
SV Germany 2 1DM | 2DM | 5DM 1/2DM_| 2/3DM | 3/4DM | 4/5DM
OFF Germany 3 1 1 DM 2DM 5 DM 1/2 DM 2/3 DM 3/4 DM 5/5 DM
Germany 4 1OM | 2DM | 5DM 1/1 DM 6 /5 DM
Pos. B R : St e £ 5
:FNF v Greece } 100 Dr
Pos. B P . ; G . ’ :
OFF Hong Kong 2HK$ | 5 HK$ ' » G -
oFF Hungary # 10Ft | 10Ft | 20Ft 1/20 Ft .
5 "y italy 1 1 500 Lit 500 Lit 1/500Lit |
OFF Italy 2 500 Lit 500 Lit 1/1000 Lit | 3 /2000 Lit
AL T AL ] Japan it T 100¥ 1/100¥ .
OFF Japan 2 100¥ 1/100¥ 3 /200¥%
Pos. : vv - - o
ON - :
OFF Korea ¥ 100 Won 100 Won 1/100Won | :
o [N Nethertands 1 | | 1Fls. | 1Fls. | 2.5Fls. 1/1Fls. | 3/2.5Fls. .
OFF lwly| Netherlands 2 1 1Fls. | 25Fls.| 5Fls. 1/1Fls. 3/2.5Fls. 6/5Fls. .
for MMM I N MM Y New Zealand 11| | $NZ 1 $NZ 2 1/8NZ1 |
OFF New Zealand 2| | $NZ 1 $NZ 2 1/$NZ 1 3/8NZ 2
’;’;' A Norway 1t 10 NKr | 5 NKr | 20 NKr 2/10 NKr 1/5 NKr 4 /20 NKr_|.
OFF Norway 2 10 NKr | 5 NKr_| 20 NKr 1/10 NKr | 3/20 NKr S
Pos. - y : o B
ore Spain 1 [100 Pts 500 Pts 1/100Pts | 6/500Pts | = o
e KRN sweden11 | | 1 SKr | 5SKr | 10 SKr 1/108Kr | 2/158Kr | 3/208ke |
OFF Sweden 2 1 SKr | 5SKr | 10 SKr 1/58Kr oo o
s A4 -4 Switzerland 11 | | 1 SwF | 2 SwF | 5 SwF 1/1 Swk 6 /5 SWF . ‘
OFF Switzerland 2 1 SwF | 2 SwF | 5 SwF 1/1 Swk 3/2 Swk 9/5 Swk
E;’; NG uUKK12+ :gp 50p £1 20p 3 /81 7/£2 |y é’ﬁ%ﬁﬁiz’im&”f
p 50p g1 20p 4 /81 B /R2 _|Me New Styie Coi Mech The New sop_
o) op UK 3 10p | 50p £1 20p 1/50p 2 /81 5/82 | enconsion.
RPN UK 4 10p 50p £1 20p 1/30p 2 /60p 3/90p 4 /81
OFF UK 5 10p 50p £1 20p 1/£1 3/E2  |Misis-software contralied” by noting
SEE NOTES IN PRICING SCHEME UK 6 10p 50p £1 20p 3 /82 N T Tots L Lot Contor Hoht & 41) [ ar g e

Notes: t Indicates Factory Default for that setting.

Q0

1 Indicates a USA Dip Switch Setting

(all positions in the "

"OFF" position).
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Adj. 8

S.P.I. Adjustments Continued.

r Adjustment Name j[

Adjustment Definition j

Reset Coin Audits

Default is NO. Select the "+" Jcon to change to YES. 4\ When
enabled, all Coin Audits (Audits 5-11), will be reset to zero.

Adj. 9

Reset Game Audits

Default is NO. Select the "+" [con to change to YES. & When
enabled, all audits will be reset to zero, except for the Coin Audits
(Audits 5-11) and Audit 12, Software Meter (the only audit which
cannot be reset to zero).

Adj.

10

Reset High Scores

When enabled (set to YES) the High Score Levels and associated
initials will be restored to the backup settings when the "+" fcon is
selected and activated.

Adj.

11

Match Percentage

Set Match percent from 00% to 10% or OFF. At 00% the match
display occurs at the end of the game but never awards a credit.

Adj.

12

Balls Per Game

Default is 3. Adjust the number of balls per game: 210 5.

Adj.

13

Tilt Warnings

Adjust the number of plumb bob tilt switch closures before the ball in
play is tilted; 1, 2, 3 or OFF.

Adj.

Replay Boost

Setto YES or NO. When set to YES, exceeding a replay will set a
temporary replay level for each time a replay level is surpassed. This
new level will equal the previous replay level (when the replay was
awarded) plus 50 Million for each following game, until the replays
have all been played. At this time the previous level is resumed.

Adj.

Credit Limit

Default is 30. Adjust the maximum number of credits that may be
posted: 4 to 50.

Adj.

16

Allow High Scores

Set to YES or NO. When set to YES if a player exceeds any 1 of the
4 High Scores, the player may receive an award (depending on Adj. 3,
Replay Award). Set to NO to disable this feature. Tﬁere are 10 High
Scores that will allow the player to enter their initials (or name) (See
Adj. 32, Initials), however, only the top 4 can receive an award if this
adjustment is enabled.

Adj.

17

High Score #1 Awards

Adjust the number of awards (0 to 4) awarded for exceeding level 1
(the highest of the four levels). ]

Adj.

18

High Score #2 Awards ]

Adjust the number of awards (0 to 3) awarded for exceeding level 2.

Adj.

19

High Score #3 Awards

Adjust the number of awards (0 to 2) awarded for exceeding level 3. |

Adj.

20

High Score #4 Awards

Section 3 | Adjust.

Adjust the number of awards (0 to 1) awarded for exceeding level 4.

Adj.
21-30

Default High Score
#1-#10

Adjust the score level to which the world record, (level 1) (the highest
of the four levels) may be altered. This adjustment is not affected by
Adj. 31, HSTD Reset Count. Adjust the backup score to which levels
2 - 10 may be reset, respectively.

Adi.

31

HSTD Reset Count

Default is 2,000. HSTD (High Score To Date). Adjust the number of
games between automatic resets of high score levels to backup
settings and ball time averager adjustments: 100 to 9,900 or OFF (no
reset or adjustment).

Adi.

32

High Score Initials

Default is 3 INITIALS. When set to 3 INITIALS, player is allowed only
3 initials to input. When setto 10 LETTER NAME, player is allowed
to enter 10 initials to input.

Adj.

33

Free Play

When set to YES, no coins are required for game play.

Adi.

34

Custom Message

Set to ON or OFF. When set to ON, this function is used to establish
a custom message periodically displayed during the attract mode. Set
the feature to CHANGE selecting the "+" /con. Using either of the
Flipper Buttons or the "RED" and/or "GREEN" Buttons, select either
of the "ARROW" Jcons. Press the "BLACK" Button (Reques!
Installed blinks at the top of the display and the letter A is indicated in
the first position in the display. Vary the letter(s) by operating the Left
and Rié;ht Flipper Buttons (or "RED" or "GREEN" Buttons). With the
desired letter indicated, depress the Start Button to lock in the letter
and advance to the next character. Repeat this procedure until the
desired message is completed in the display. Select the "<" or ">"
characters to back-space (erase) and/or to move forward in an
glready typed message. After completion, press the "BLACK"

utton.

Section 3, Chapter 4
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S.P.I. Adjustments Continued.

| Adjustment Name w [ Adjustment Definition ]

Set to ON or OFF. When set to ON, attraction music / sounds are
played between games.

Set to NORMAL, DIM or OFF. When set to NORMAL the flash lamps
Adj. 36 Flash Lamp Power are active, when DIM the flash lamps impulse power is reduced by
25% and when OFF the flash lamps will not flash.

Set to NORMAL, HARD or SOFT. When HARD the coil pulse power
is increased by 12.5% of the normal pulse rate. When set to SOFT
the coil pulse power is decreased by 12.5% of the normal pulse rate.
These adjustments are provided to compensate for Low Line or High
Line voltage conditions where the solenoids appear to kicking too
weak or too hard. Adjust as required.

Set to NORMAL, LOW or OFF. Default is NORMAL. When set to
Adj. 38 Knocker Volume LOW, the volume is decreased 50%. When set to OFF, no sound is
_heard when the "knocker" is sounded.

Set between 0:01 - 8:59 for minimum game time. Default is OFF. If
the last ball in play drains prior to what the game time is set for,
another ball wiﬁ be served into the shooter lane and normal play will
continue. Subsequent balls will continue to do be served into the
shooter lane if the last ball still drains prior to and up until minimum
game time is satisfied.

Set between 01 - 15. Default is 01. After volume is set via Portals
Bkgrnd (Background) Service Buttons (See Sec. 3, Chp. 1, ...Intro) this adjustment can be
Music Volume utilized to adjust the background music (1 all the way on, 15 all the
way off) while keeping the Special Sound FX the same level.

Set to YES or NO. When set to YES, a new game may be started
during any ball after tcfj]e first ball is completed (if credits are available).
; (Note-Pressing start during the first ball will add additional players.)
Adj. 41 Game Restart When set to NO, the game disables the Start Button after the first
ball until the final ball is in play. Review Section 2, Chapter 1, Game
Operations & Features for details.

Set from 0 to 50. Allows the operator to adjust how frequemly the
Extra Ball feature is made avallable to the player.

Set to YES or NO. When set to YES , the display, in game attract
Adj. 43 Bill Validator mode, will show an "/nsert Bill Animation." When set to NO, the
dlsplay, in game attract mode will show "Insert Coin Animation."

Set to NONE, PINBALL EXPO, IFPA-PAPA or HOME. Tournament
Mode determines the default conditions to quickly prepare a game for
tournament play. When this setting is changed all audits will be
reset and all adjustments will be initiated to the particular style
selected. The game will then return to Game Over Attract Mode, as if
a Factory Reset had been performed. NONE - same as a Faclory Resel
conditions. IFPA - Straight 50¢ play, No Replay, No Extra Ball, No High Scores, 2 Tilt
Wamings and No Match. PINBALL EXPO- PAPA - Same as IFPA settings
except Free Play is enabled. HOME - Sets game for Free Play, Extra Ball Play, No
_Replay, 10% Match & 30% Extra Ball.
Set to ON or OFF. When set to ON, the operator can enable the

: : BRN/BRN-GRY Wires (out of the Main Cabinet Cable Harness, by
Adj. 45 Euro. Token Disp. bottom speaker) to drive an external device (e.g. European Token

Dispenser) without the game giving a replay. (Ref. Coil #8 or Q8)
Set to YES or NO. When set to YES, the Iit ‘Special’ light will be
Adj. 46 Special Memory retained in memory from ball to ball for the same player. When set to
NO, the lit ‘Special’ light will go out at the end of each ball. )
00 to 9999. Allows the operator fo assign a location |dent|f|ca1|on
Adj. 47 Location ID number to the audit print-out sheet. (Will not be affected by Factory
’ Reset.)
See the end of this Sec. 3, Chp. 3, Go To Audits Menu, & Chp. 5, Go to Reset Menu, for more detalls on Factory Reset & Printing
) 00 to 9999. Allows the operator to assign a game identification
Adj. 48 Game ID number to the audit print-out sheet. (Will not be affected by Factory
Reset.)
_ ,S,(io,,,the end of this Sec. 3, Chp. 3, Go To Audits Menu, & Chp. 5, Go to Reset Menu, for more dglalls on Faclory Reset & Printing

© 10

Attract Mode Music

Adj. 37 Coil Pulse Power

Adj. 39 Minimum Game Time

Adj. 40

Adj. 42 Extra Ball Percentage

Adj. 44 Tournament Mode

Section 3, Chapter 4
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m Golden Cue Adjustments (49-XX)

From the ADJUSTMENTS MENU, select the "GCUE" Jcon with either Red "LEFT" or Green "RIGHT"
| Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view
the 1st adjustment in this group. Continue to select either of the "ARROW" Jcons to view each
adjustment one at a time. Select either the "-" or "+" /cons to change the value, if desired. The display will
describe the adjustment number, the adjustment name, and the adjustment total or value. The current adjustment

will remain in the display until the next adjustment is chosen or when the sub-menu is exited.

[Adj. N¢ | Adjustment Name ’ I Adjustment Definition J
Set to ON or OFF. Default is ON. When set to ON, the lit ‘Extra Ball’
; light will be retained in memory from ball-to-ball for the same player.
Adj. 49  Extra Ball Memory When set to OFF, the lit ‘Extra Ball’ light will go out at the end of each
ball.
; Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 50 MBall Restart MODERATE. Determines how Multiball can restar,
Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 51  Multiball Criterion MODERATE. Determines how the Multiball Feature is started and
‘ played. e
Adj. xx
Adj. xx
N ’ Jiill THIS ADJUSTMENT CAN ONLY BE ADJUSTED IF THE
GAME HAS THE UK EPROM INSTALLED FOR UK SETTINGS /il
Adj. xx UK Post Save Enabled Setto YES or NO. Default is NO, (UK Default is YES). When set to

YES this feature is available when lit. Set to NO to disable this
feature. (UK Games have Outlane & Center Post Save Devices which
are accessed in a different way. Domestic games should cannot
adjust this setting.)

/1] THIS ADJUSTMENT CAN ONLY BE ADJUSTED IF THE

GAME HAS THE UK EPROM INSTALLED FOR UK SETTINGS and
HAS THE DIP SWITCH SETTING OPTION 2 SET (2, 3 & 4 ON) /il

Section 3 | Adjust.

Adj. xx UK Coin Mech. Type
Set to CURRENT: 2 POUND AT #5 if using a Coin Control Mech
74-1129-104U (latest version). Set to OLD: 2 POUND AT #6 if using
older version Coin Control Mech 74-1129-104.

Set to YES or NO. Detaultis YES. When set to YES, the original
Adj. xx  Adult Speech Enabled game program Adult Graphic Sound & Speech is used. When set to
NO, the Sound & Speech is suitable for the Family Style Environment.

Section 3, Chapter 4 GOlden Cue @@
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Custom Message

|

To go directly to Adjustment 34, Custom Message, from the ADJUSTMENT MENU, select the "CUST
MSG" Icon either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button. Set
the teature to CHANGE selecting the "+" lcon. Using either of the Flipper Buttons or the "RED" and/or
"GREEN" Buttons, select either of the "ARROW" /cons. Press the "BLACK" Button (Request Installed blinks
at the top of the display and the letter A is indicated in the first position in the display. Vary the letter(s) by
operating the Left and Right Flipper Buttons (or "RED" or "GREEN" Buttons). With the desired letter indicated.
depress the Start Button to lock in the letter and advance to the next character. Repeat this procedure until the
desired message is completed in the display. Select the "<" or ">" characters to back-space (erase) and/or to
move forward in an already typed message. After completion, press the "BLACK" Button.

Film Star Reset

To reset the game with Special Home Settings (not the normal Facto:y Setting), from the ADJUSTMENT
MENU, select the "STAR" Icon either Red "LEFT" or Green "RIGHT" Button and press the Black
"ENTER" Button. This Special Setting automatically changes Adjustment 6, Game Difficulty, to EASY
and Adjustment 33, Free Play, to YES. This setting is determined to be ideal for the home environment. See
Chapter 5, Go to Reset Menu, of this section, to change to factory defaults if changes made are not desired.

Take Note:

To Restore or Reset any of the adjustments to the Factory Settings (Default), review Sec. 3,
Chp. 5, Go To Reset Menu. Follow the "RESET" iconor "FACT" lcon and their explanations.

Section 3, Chapter 4
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Chapter 5 of 7]

o To Reset Menu

Overview

The Portals™ Service Menu System provides three (3) functions to reset adjustments and/or audits back to the
Factory Setting. See Chapter 3, Go to Audits Menu, and Chapter 4, Go to Adjustments Menu, for the Game Audits
& Adjustments Information. If a reset of Coin or Game Audits is performed, the display will indicate REQUEST
INSTALLED and return to the RESET MENU. If a Factory Reset is performed, the display will indicate
REQUEST INSTALLED, the Service Session is exited & retumns to the Attract Mode. Please note that once
reset, all customized settings are lost! Certain Audits & Adjustments cannot be reset (refer to the details below).

=GO TO RESET MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
7| Select the "RESET" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
2 press the Black "ENTER" Button. The RESET MENU appears.

Important Notes:
Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" /con.

m Selecting & activating the "QUIT" Jcon from the display will exit the Service Session.

Selecting & activating the "HELP" /con from the display will show a help screen.
(An explanation of each Mini-Icon at that level will cycle continuously until any active
ELF button is pressed.)

dlot1 N

|
I
|

Reset Coin Audits

| From the RESET MENU, select the "COIN" Jcon with either Red or Green Button and press the Black

Button. £\ All Coin Audits (See Fig. 1) will be reset to Factory Settings. The display will indicate
REQUEST INSTALLED and return to the RESET MENU. Coin Audits can also be reset from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 8. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this /con, all of the Coin Audits (5-11) are reset to zero.

1| Reset Game Audits

From the RESET MENU, select the "AUD" Icon with either Red or Green Button and press the Black
Button. A\ All Game Audits (See Fig. 2) will be reset to Factory Settings. The display will indicate
REQUEST INSTALLED and return to the RESET MENU. Game Audits can also be reset from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 9. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this /con, all of the Audits are reset to zero, except for the Coin Audits (Audits 5-11) and Audit 12,
Software Meter. Audit 12 is the only audit which cannot be reset.

+ Reset Coin Audits ¢ Reset Game Audits
Earnings Audits (Coin Audits Only 5-11 Earnings (1-4), Generlc/Specific Audits (13+
Flg. 1 Au. N2 Df:s p_t_|9_n_ : i Flg. 2 Au, N® Description
1-4 - | The first 4 Audits in the game. . -4 | The first 4 Audits in the game.
5 __|Coins Thru Left Slot 5. 1 Coins Thru Left Slot.
6 | Coins Thru Right Slot 6 | Coins Thru Right Stot
7___|Coins Thru Center Slot 7___|Coins Thru Center Slot
8 | Coins Thru 4th Slot 8 1Coins Thru4thSlot
9 | Total Coins _| Total Coins
10 | Total Earnings | Total Earnings
Meter Clicks

11| Meter Clicks
12 |Software Meter i 12 | Software Meter
18+ | The remainder of the Audits. | 13 + | The remainder of the Audits.

Factory Reset

From the RESET MENU, select the "FACT" lcon with either Red or Green Button and press the Black
Button. 4\ All adjustments will be reset to Factory Settings (except for Proprietary Adjustments). The
display will indicate REQUEST INSTALLED and exit the Service Session. See Chapter 4, Go to
Adjustments Menu, of this section, for the Factory Settings in the Game Adjustment Table.

Section 3, Chapter 5 Golden Cue @Q
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Example:
From the MAIN MENU, use the Red or Green Buttons to select the "RESET" /con (GO TO RESET MENU).

The RESET MENU now appears with the "COIN" /con (RESET COIN AUDITS) flashing:

DO NOT PRESS THE START BUTTON AFTER SELECTING ANY THREE OF
THESE ICONS UNLESS THIS IS WHAT IS DESIRED (SETTINGS WILL BE LOST)!
PLEASE READ THE PREVIOUS PAGE FOR EXACTLY WHAT WILL HAPPEN
IF ANY OF THESE THREE ICONS ARE ACTIVATED.

From the RESET MENU, select any of the Icons ("COIN", "AUD" or "FACT") with either Red or Green Button and
press the Black Button to activate the ICON chosen.

REOLUEST
IMSTHLLELD

It the "COIN" or "AUD" /cons are chosen and activated, the affected audits (see previous page) will be reset, the
display will indicate REQUEST INSTALLED and the display will return to the RESET MENU.

If the "FACT" con is chosen and activated, all adjustments will be reset back to the Factory Settings. The display
will indicate REQUEST INSTALLED (momentarily), the Service Session is automatically exited and returns to the
Attract Mode.

Section 3, Chapter 5
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Go To Fuses List
Overview

The Portals™ Service Menu System provides a current Fuse List for this game. The fuses are located in the
Backbox (on the Display Power Supply Board and the I/O Power Driver Board), and also in the Cabinet (under the
playfield by the Flippers and/or by any unique assembly, such as magnets). See the front of this manual (page
DR. @) for the complete Fuse List in the Quick Reference Fuse Chart and note the drawings.

GO TO FUSES LIST

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
FLISER| Sefect the "FUSES" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and

224 press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st fuse in
this group. Continue to select either of the "ARROW" /cons to view each fuse one at a time. The display will
describe the fuse identification number (e.g. F1, F6, F7, etc.), location of fuse (i.e. Backbox: Board name located
on; or Cabinet: Under the playfield or in Service Outlet), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt,
Slo-Blo), and ‘use of fuse’ (e.g. 90v DC High Voltage Power, etc.). The current fuse listed will remain in the
display until the next fuse is chosen or when the sub-menu is exited.

Important Notes:

221 Exit any sub-menu and return to the MAIN
MENU by selecting & activating the "PREV"
Icons. If no Icons appear in the display
because of a testing function or special
PEEN display (e.g. "Help"), press any button to exit.

Selecting & activating the "QUIT" /con from
any display will exit the Service Session.

Selecting & activating the "HELP" /con from RAFE Selecting & activating the "ARROW" /cons
any display will show a help screen. (An selects the next or previous fuse in this group.
HELF explanation of each Mini-Icon at that level will
— cycle continuously until any active button

is pressed.)

)

Example:
From the MAIN MENU, use the Red or Green Buttons to select the "FUSES" /con (GO TO FUSES LIST).

wv
(]
w
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2
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(7]

Press the Black Button to activate this ICON. This will bring up the FUSES LIST.

BACKBOX:
F1 DISPLAY POWER SUPPLY BD.
3/4A 250V S.B.
90V DC HIGH VOLTAGE DISPLAY
FUSES LIST

Section 3, Chapter 6 GOIden Cue Q@
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V¥V BACKBOX LAYOUT LOCATIONS: FUSES, BRIDGES, RELAYS & ROMs ¥V

CAUTION: For continued protection I ien I
Aagamst risk of fire, replace only with same A Display Power Supply Bd.

type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART

F6 | 7A250v S.B. | 50vDC anary ngh Power Coﬂs/thpers
F7 | 5A250v S.B. | 20v DC Low Power Coils

F8 | 5A250v S.B. | 12v DC Logic Power

F9 | 5A250v S.B. | 12v DC Logic Power

F20|{ 3A250vS.B. | 50vDC NotUs
F21| 3A 250v S.B. | 50vDC Coils
F22; 8A 250v S.B. | 18vDC Controlled Lamps

F23| 4A250v S.B. | 5vDC  Logic

F24| 5A250v S.B. | 6.3v AC G.I. Lamps (BRN-WHT to WHT-BRN)
F25| 5A250v S.B. | 6.3v AC G.I. Lamps (YEL to WHT-YEL)

F26| 5A 250v S.B. | 6.3v AC G.I. Lamps (GRN to WHT-GRN)

5A 250v S.B. | 6.3v AC

ar

‘P be present
for 8MB
EPROMs

l YO Power Driver Board |

3A 250v S.B. | 50vDC Rt Flipper (BLU-YEL«»RED~YEL)
n/a| 3A250vS.B. | 50vDC Lt Flipper (GRY-YEL-»RED-YEL)
n/aj 3A250v S.B. | 50v DC Lt Flipper (GRY-YEL«>RED-YEL)

L+ xromMen ae
3 TE R

For Backbox & Cabinet Gen. Parts,
see Sec. 4, Chp. 1, Parts ID. &
Location (The Pink Pages)

+50v DC High
Current Coiis

+20vDC Low
Current Coils

For Schematics and/or Component
Parts on above Boards, see Sec. 5,

Chp. 4, Printed Circuit Boards (PCBs)
(The Yellow Pages)

Display Controller Board
{(Mounted behind the Dot Matrix Display)

PSOOD00D

JLUUJ UL !
(rv (n H

The Display Controller Board Volume Control & Service Switches

(holds the Blsplay ROM Loc: ROMO) For operational usage, see

is positioned behind the 128 X 32 Section 3, Chapter 1, Portals Service
Dot Matrix Display Board Menu Introduction

(Neither board contain Fuses.) S

Intl.; 5Amp 250 JUSA: 8 Amp 250V =L Translormer on |
Slo-Blo Fuse N Slo-Blo Fuse Cabinet Bottom

Section 3, Chapter 6
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Go To Help Screen
Overview

The Portals™ Service Menu System provides help screens in each display (except if the display is in a testing
mode). Each screen is basic and some terms may vary. At the beginning of each chapter in this section, /cons
are shown and described to give detail of the particular function of the individual /cons. The table on the previous
page was designed to help answer some questions of situations which may arise.

& 239 GO TO HELP SCREEN

L= || With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
| Select the "HELP" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. The HELP SCREEN appears cycling through the different icon
usages pertinent to that menu level.

MENU HELP SCREEN
USE THE RED OR GREEN BUTTONS
TO CHANGE THE SELECTED ICON.
PRESS THE BLACK BUTTON TO
ACTIVATE THE SELECTED ICON.
THE FLIPPER & START BUTTONS
FUNCTION IN THE SAME WAY.

Important Notes: %
Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from _:I_:_
MENU by selecting & activating the "PREV" g‘ J any display will exit the Service Session. o
F'FEE' Icons. If no Icons appear in the display [:!'UITi
because of a testing function or special — g
FEEWN display (e.g. "Help"), press any button to exit.  [EIXT] ]
9]
Selecting & activating the "HELP" /con from FEE These "Mini-lcons" vary in functionality 3
" any display will show a help screen. (An depending in what sub-menu they are used.
MELF explanation of each Mini-lcon at that level will M| Refer to the beginning of each chapter in this
=== cycle continuously until any active button section for the function they serve in that menu
[l ispressed.) BAEFE or select the "HELP" /cons in the display
where the /con in question is being used.
d k
Review Chapter 1, Introduction: How to enter the Portals™Service Menu. The chapter outlines

the entire Portals™Service Menu. View the lcon Tree in this
manual which describes the names and menu descriptions of each
Icon. View the display, after selecting and activating either of the
"HELP" or "?" fcons.

Review Chapter 2, Go to Diagnostics Menu: Find all the tests needed to troubleshooting the game.

Review Chapter 3, Go to Audits Menu: Gather play information and printing functions (downloading).

Review Chapter 4, Go to Adjustments Menu: Customize the game to vary difficulty of play or to change
functions of the game.

Review Chapter 5, Go to Reset Menu: Reset audits and adjustments to Factory Settings.

Review Chapter 6, Go to Fuses Menu: View the location & descriptions of the game fuses {the same

information is referenced in the Fuse Chart Table on DR. €).

This concludes the Portals™ Service Menu. Review the Table of Contents at the beginning of this manual, and
the detailed Table of Contents for Section 3 to quickly find the information required. The remainder of the sections
in this manual will cover all the parts in this game and provide helpful information to aide in troubleshooting. If
questions still arise after reading this section completely, call our Technical Support Department.

Section 3, Chapter 7 GOlden Cue @@
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PORTALS™ SERVICE MENU

PROBLEM/SOLUTION TABLE

Use this table for a quick simple solution(s) gulde. For more technical assistance view Section 5.

} PROBLEM - SOLUTION

Will not enter the Service Mode after depressing
the Black "BEGIN TEST" Button.

¢ Check the Service Switch(es) (Red, Green &
Black Buttons) for loose connections or bad
Ground.

» Check the associated wiring harness to/from the
CPU Board Connector CN14.

» Check CPU Board, possibly failed.

Service Buttons (Red, Green and Black) are
nonfunctional.

¢ Check the Service Switches for poor
connections or broken wires.

The display blanks out.

e Check the Dot Matrix Display for loose wiring
harness connections.

o Check Bridge Rectifier 3 & 8 Amp Slo Blo Fuse.
Refer to Section 5, Chapter 4, Schematics &
Troubleshooting.

Icons "scroll' along continuously in the MAIN
MENU.

e |f the Service Switch Set and/or the Coin Door
was replaced, ensure the Locking Mechanism on
the Green Button is removed. If the Green
Button "clicks" and locks into an up/down position,
the Green Button has this lock switch. Remove it.
(Ref. to Service Bulletin #74.)

The Start and Flipper Buttons do not select or
activate /cons in the SWITCH TEST MENU.

¢ This is normal. These switches are deactivated,
as they are a part of the Switch Test. Use the Red
"LEFT" or Green "RIGHT" & Black "ENTER"
Buttons in this Sub-Menu (See Chapter 1).

Can’t move selection of /con with the Left and/or
Right Flipper Buttons.

« Check the Flipper Buttons for loose connec-
tions or bad Ground and refer to the Game
Manual Flipper Troubleshooting Flowchart.

« This is normal only in Diagnostic’s Switch &
Active Switch Tests (see previous Problem).

Some /cons appear non-functional in the
PRINTER MENU(S).

« If no printing equipment is connected, the "-"
Icon, "+" Icon and "RUN" Icon will appear not to

function (See Chapter 5).

Some /cons appear non-functional in the GAME
SPECIFIC MENU under the DIAGNOSTICS
MENU.

o If there is no other test under this Menu, the "Left
Arrow" & "Right Arrow" /cons will appear not to
function. The remaining /cons should function as
normal. Note: If there is no Game Specific
Special Test, the "GAME SPECIFIC" /con will not

invoke another display. )

The display returns to the ATTRACT MODE
exiting the Service Session from the FACTORY
RESET MENU.

¢ This is normal. Aftera FACTORY RESET, the
Service Session is automatically exited (See
Chapter 4 (end) or Chapter 6).

in COIL TEST MENU, the coils and flashlamps
do notfire after activating the "RUN" /con.

e Ensure the POWER INTERLOCK SWITCH (See
figure on front inside cover) is pulled out.

In Portals™ Service Menu, the volume cannot be
adjusted with the Red or Green Buttons.

¢ The Volume adjustment can only be made when
the Service Menu is exited. The Volume Mode is
entered by pressing the Red "VOLUME" Button.
Then use the Red or Green Button to increase/
decrease volume. (Red "LEFT" decrements;
Green "RIGHT" increments.)

In Portals™ Service Menu, the display seems to
lock up, or the Help Display appears to be non-
functional.

« [f you cannot clear the situation by exiting back
one Menu, exit completely out of the Portals™
Service Menu, and re-enter. If the problem

persists, call Tech. Support for additional help.

oo

Section 3, Chapter 7
Go To Help Screen



Section 4. ., Chapter 1 of 2]

Parts Identification & Location
(The Pink Pages)
Overview

This section provides the part numbers and locations of all the components in the ﬁjnball machine. The parts are
arranged in basically 3 d?roups: Backbox, Cabinet, and Playfield. Generic parts which may change as production
continues (quantity and/or size) are listed together. Quantities greater than O indicates that the part is used in this
game. Since quantity changes may occur, an item indicating "0" may be used. Compare the item which needs to
be replaced with the drawings provided (the posts, sockets, bulbs and rubber rings are drawn actual size). Major
Assemblies & Ramps are detailed in the Blue Pages, Chapter 2. Important: Read all “Take Note:" items.
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Backbox (Golden Cue) Assembly, 505-6002-64-64 (Items 1-27)

NS PR e N SN RTINS [ s g o | ny
3 \
T t 2 =) }
i
=p = K |
Se B \ i
{

.
Dy

j 17C]

Backglass is i
Shown for i
clarity. ! AP
N 17A
b Ny o 2
Assoclated P
2{Parts (A.P.)
. | Numbers h
T N Sy h
N Front View - |listed'in
R ] Table on
The Backglass is Not Shown in ‘| the next
. this Front View for clarity. | page.
J : N
— S /1
S PO S i S s Ly i S S S L ) - = s 0 [
A.P.
Aprl . AP 'y
18 Take Note: 19 Right Side
« An asterisk ( = ) indicates items are not noted in the pictorial. Pivot Hinge

t When ordering Item 3, CPU/Sound Bd., please specify the
Game Name to receive the board with the correct ROMs.

®"R" indicates item has a riveted-on part(s), if removing/adding rivets is not an option, order the entire
® Sub-Assembly. Please Note: If the ® Sub-Assembly |s not available, call Technical Support.

le (R2-0002-02) 355.5006-02
Item 14 Is secured by: #10-24 X 1-3/4* CBSN (Qty. 1) (231-5022-00), #10-24 X 2" CB (Blk)
{Qty. 1) (231-5045-00), #10-24 Keps Nut (Qty. 2) (240-5207-00) and

#10 Washer 7/32° 10 X .5" OD X 1/16" (Qty. 2) (242-5003-00)

hifiet) “0

545-5072-02_

nd 1al Part Name (Ba .SPl Part i
Backbox Showcase Golden Cue 525-5505-02
| ftem 1 is the White Special T Tournie Style; ltem 1 comes with T-Molding.

2 [ PCB Metal Mounting Plate | 1 [ 535-5809-04
Item 2Is secured to ftem 1 by: #8 X 1/2° SHWH AB (Zinc) (Qty. 8) (234-5101-00)

3 + | CPU/Sound Board (Mono) Fcc-FEBg8 1 _1520-5136-16

4 | Display Power Supply Board 1 1 520-5138-00

Item 15 Is secured by: Staple 516" (Qty. 24) (631-5000-00)

1/0O Power Driver Board 520-5137-01 1 16 | Fuse Description Decal {Generic) 1 820-6152-00
Rems 3, 4 & 5 are secured to ltem 2 by: #8-32 X 3/8° HWH MS (Qty. 19) (237-5903-00) 17% Fuse Description Decal Game N¢ 64 1 820-6152-64
18 | Fuse Label (UL) 1 | 820-6143-00
19* | Backbox Date Label 1 1 820-5091-00
20* | Ribbon Cable, 20-Pin 1 [ 036-5000-04
21* | Ribbon Cable, 26-Pin 1 1036-5001-8

tem 20 (20-Pin) connects the CPU/Sound Board to the VO Power Driver Board.
ftem 21 (26-Pin) connects the CPU/Sound Board to the Display Controller Board.

22+ | 1/4° Clamp (Double) 3 1 040-5000-23
OVETEN 23+ | 172" Clamp (Single) 1 1040-5000-06

s ¢ et £ 24x | 3/4* Clamp (Single) 3 | 040-5000-08

HRems 6 & 7 arescured y: #10~4 X 1-/' Carriage Bolt Sq. Neck (Qty. 2/per) 25* 1* Clamp (Single) 040-5000-09

(231-5012-00) and #10-24 Keps Nut (Qty. 2/per) (240-5207-00) {tems 22-25 secured by: #8 X 172" SHWH AB (Zinc) (Qty. 12) (234-5101-00)

g8 | Fluorescent Tube (F20T12CW) 1.1.165-5031-02

g* |3/4" X 3" Reinforced Strapping Tape 626-5040-00
Above ltem 9 is self-adhesive. Itis focated on ltems 6 & 7. Sold in 12° Lengths only.

10_| Starter - Fluorescent (FS2 Light) 1_1165-5011-01

BACKBOX HEADER:

11

Ballast SP2/A 120v 60Hz 13W UL

010-5007-00

ftem 11 Is secured to Item 1 by: #6 X 3/8" HWH AB (Zinc)

Qty. 2) (234-5000-00)

12

Lock Mounting Plate

1 | 535-5828-01

13

Lock & Key Set

355-5018-02

ftems 12-13 are secured by: #8 X 5/8° TP Torx T20 (Qty. 2) (237-5947-00)

0

See the end of this manual for a separate Tournament
Edition Section containing unique parts and schematics.

Section 4, Chapter 1
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Speaker Panel Assy. for the Backbox, 515-6888-00 (items 1-16)
and Assoc. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (ltems 17-19)

il
%

ki T Y ey v ey b
Front View
: Broken Vi
Take Note: — (Broken View) —
* An asterisk { *) 18 19

indicates items
are not noted in
the pictorials.

Ordor Side View (Laid Down)
.Ordering the complete
Speaker Panel Assembly, For clarity, the below drawing does not show the speaker(s).

515-6888-01 (Items 1-16)
will include all hardware.

See Hardware for ltem 6.

pury

‘ [ Y| SPIPart N al Part Name (Front) |atv.| SPIPar
1 | Speaker Panel (sam 1 [ 525-5515-00 | 14 | Speaker Panel Hook Bracket 2 | 535-7009-02

ix Di . [ . ¥ ftems 12, 13 & 14 are secured by: #8 X 3/4° HWH AB (Zinc) (items 12/13: Qty. 4/per;
2 | Dot Matrix Disp. Bd. Mounting Bracket| 2 | 535.8368-01 Hom 142 Oty /per o2 10000 inc) (items y. 4/per

Item 21s secured to ltem 1 by: #8 X ¥4 HWH AB (Zinc) (Qty. 4/per) (234-5103-00) 15 I Plastic Shield (Display C ) ] ] I 545-5884-00 hd
- > e over, - -
l 3 I Dot Matrix DISD'aY Board 128 X 32 ] 1 l 520‘5052-00 ftem 15 is d toitem 2 by: #6 X 3/8" HWH AB (Zinc) (Qty. 8) (234-5000-00)
ftem 3 Is secured to ltem 2 by (at corners): 3/16° X ¥/8" Spacer Gray (Qty. 4)
(254-5000-18) and #6-32 X 1/2" HWH Swage (Serr) Zinc (Qty. 4) (237-5976-03) 16* [ Ground Strap (41") I 2 [ 600-5006-41

Item 3 Is secured to Item 4 (at the top center) by: 3/4" X 1/4" Hex Spacer #6-32 Tap
(Qty. 1) (254-5008-04) and #6-32 X 1/4° PPH MS (Sems) Zinc (Qty. 1) (232-5200-00)

["4_[ Static Shield (Stes! Piate) [ 1] 535-6437-00 | (Gujiton Cue) sy ciaminss on e arso noted i 1re Backbox
Iat:? :6 l_gzs;c::/rzgdpmtﬁnms (231%5)1/22.”2( (‘&‘; *;e; ffgf‘es'”:gg%a?z(ag% 2432}_20%‘;'5005'03) ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY'S._ (
5% | Edge Protector (on ltem 4) 2 | 545-5592-01 s IV, '
6 | Display Controller Board rcc-FeBgs 1 | 520-5055-03

Rem 6 Is secured to Item 4 by: 1/2° X 5/16° X .144 1D Spacer Tap (Qty. 3) (254-5014-00),
#6-32 X 3/4" PPH MS (Sems) Zinc (Qty. 3) (237-5504-00), 1/2" X 1/4" Hex Spacer #6-32
Tap. (Qy. 1) (254-5008-03) and #6-32 X 1/4° PPH MS (Sems) Zinc (Qty. 2) (232-6200-00)

7 [RF shield | 1 ] 820-5092-00

Item 7 Is secured Inbetween: ‘ltem 6" and its’ mounting hardware described.

g8* [ Ground Strap (25°) (on ltems 4,6, 12) | 2 | 600-5006-25
9* 172" C|amp (Sing|e) (on Item 4) 1 040-5000-06 LY s S SR SEE
10+ | Ribbon Cable, 14-Pin 1_| 036-5260-00 |18 | Pivot Hinge Left 1| 535-7999-00
Htem 10 (14-Pin) connects the Dot Matrix Disp. Board (o the Disp. Controller Board., 19 | Pivot Hinge Right 1_| 535-7999-01

. . P Items 18 & od to Backbox by: 1/4"- -1/4" C B. Sq. Neck (Qty.

[ 11* [ Foam 3/16* Thk. X 1/4* X 36 | 3 [626-5026-00 (%T-ssoosog,%'v::::ﬂ/c:g X 1-ODX Zig"Ttlkz(OOt);.‘ﬂ‘ /(;4(2:-580056(‘-0’3;! e
Above ftem 11 is self-adhesive. Located between ltems 3 & 17. Sold in 12" Lengths only. 1/4°-20 Flange Nut (Qty. 4) (240-5300-00)
" ftems 18 & 19 are secured to Cabinet by: 1/4°-20 X 7/8° Carriage Bolt Sq. Neck (Qty. 2)

12 | Speaker (Shid.) 4" 8Q MG Elec #4060SH 2 1 031-5004-01 g{zaut -5014-00), Hinge s‘%ager (‘(I)vty. 2) (5:/;0-5099-00), Washer 1/4°1.0. X 7/8°0.D. >§ 1/8*

- . 2) (242- “1.0.X 1°0.D. (Qty. -
13 | Speaker Grill (Black wino Atwork) | 2 | 535-8081-00 | 1450 Flanes st (cay. 2 (b6-ea00 00, = X 1 00 (- 2) (242:5000.00) an

Section 4, Chapter 1 Golden Cue Q
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Playfield - Metal Posts (Screws) and Nuts (Actual Size)

Top It;ms ;{1 -14 Posslts cand_ls"e a Top
- ost ubber eeve (Tal -
32 i 4832
3NeTLD! Rubber Rin ! kg by
.D. Rubber Ring, -
5456348.01; Top : #6-32 #6-32 Top
or If ftem 1 Post Is Thread Thread #6 32
used InPaIrs can use ! #6-32
3/4" — 3" Rubber Rings. l

ftems 2 & 4 Posts can use
7116 0.D. Rubber Ring,
545-5348-17.

Top Bottom

#8-32 #10-32 #6-32  Bofm  Bolom  Botom  Botom
Thvsad Thrend #1032 #10-32 #1032 #10-32
Thread Thread Thread

Nut Note: All nuts shown with a * ¢« " are used In this game. The quantities (not speclﬂed)vary
The remaining ltems listed are not used In this game and are noted for reference only (used In prlor games).

Shown Below-~ Shown Below-~ Shown Below-~ Shown Below- Shown Below~
. #6-32 « #6-32 o #6-32 * #6-32 . 4" X 20
;oﬁom Bottom Nylon Stop Nut: (MmKSEPvamhe ) ~ SHexvr‘;uthe ) T-Nut: Flange Nut:
- " 2405005-00 v tar Washer): o Star Washer): 240-5002-00 v/ -
6-32 #6 32 1 240-5008-00 v/ 240-5004-00 v/ 1 240 53%0-00 v
i !

Thrlead Thread

s

)

Top & Slde Vlews  Bottom & Side Views Yop View Bottom & Side Views  Top & Slde Vlews w
Nylon Stop Nuts KEPS Nuts Hex Nuts T-Nuts Miscellaneous Nuts 't‘
Not Shown: Not Shown: Not Shown: Not Shown: Not Shown: S
16 18 . #6-32 . 4632 - #8.92: o 4632 « Plastic Pal Nut o
(w/ V4" Hex Body):  (w/ V4" Hex Body): 2405103-00 (w/Side Cut Off):  (on Flipper Buttons): —
240-5010-00 2405011-00 . #10-32: 240-5002-01 240-5003-00
ftem 16 Is typically used to hold Hex " <
Spacers onto the Playfleld Top. - #8-32:  #8-32: 2405201-00  #8-32: « Metal Pal Nut
2405102-00 / 240-5104-00 v/ . #10-24: 240-5101-00v  (on Flipper Buttons): c
ftem 17 Is typlcally used to hold the o #10-32: « #10-32; 240-5202-00 v - #1032 240-5003-01 ¢/ o
bottom Cabinet Speaker (used with 240-5203-00 v 240-5208-00 v/ . #1092 X %6"; (Black Oxlde): * #6-32 Wing Nut: =
#6-32 Nylon Stop Nut, 240-5005-00). - #10-24: . #10-24; 240.5209-00 240;514:;2-200 ‘:‘:::xfmzm ]
240-5206-00 240-5207-00 v/ TP . . Ing Nut:
Botrom Hem 18 s typically used to hold v ( * Y16 (WiSide GutoM): vty g
ttem 15 (515-5939-00) in Turbo « #4-40: o #4-40; 240-5315-00 240-5205-00 1an 20 Wina N
#8-32 Bumper Assy., 515-6459-04. 240-5303-00 240-5318-00 - #256: 2220 « %4"-20 Wing Nut:
793¢ : « #10-24: 240-5302-00
. o #4-40 240-5301-00 v/ 240520000 8090
Note: The “Fins" keep the screw (18/8 Stalnless): - T s « ¥4"-20 Toggle Wing:
from turning Inside the wood hole, 2405303-01 o A7-14: 240532400
S siente: NI =
L] -18:

240-5316-00

Post Fasten #8-32 Top / #6-32 Bot.
Post Fasten #6-32 Top / #6-32 Bot

6

#6-32 X 1-1/4* Fin Shank Screw
#6-32 X 1-3/16" Spirot Fin Shank Scr.

237-5883-00
237-5957-00

O 1

Section 4, Q_hapter 1 Golden cue @ ‘
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s Playfield - Metal Spacers (Actual Size) } lésﬁﬁéaggédoﬁ?feié'éi"ofv”éf' '
G-
Tap B s , - EACoT

A NG T By )

1u

oot VAR S e B A,

Take Note:

ftems 1-31 are 1/4" wide. ltems 39-44 are 5/16"
wide. With ltems 1-6, the tap goes through the
length of the spacer. With ltems 7-31 & [tems
39-44, the tap is up to " deep on each end
(exception: Item 8B has 1 Male End #6-32 Thread).

* Item 31 (Not 30|
Sh 1S 514",
own) is SV 29 4%"
‘ L1
28
4" i Hex Spacers Not

Usedin current
games may no
longer be avaitable

Choose one size
up or down (+/-). I L

32

* Item 44 (Not
Shown) is 6.

254-5008-12_
254-5008-03
254-5008-02

%" X V4" Hex Spacer #6-32 Tap

%" X V4" Hex Spacer #6-32 Tap

%" X V4" Hex Spacer #6-32 Tap

Y4 X V4" Hex Spacer #6-32 Tap
-

Size and/or quantitles may change during production.

+ltems with @ Qty.‘ are hot used In this game.

Section 4, Chapter 1
Parts ldentification & Location
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Playfield - Plastic Posts and Spacers (Actual Size)

1 sk %k Vndlous 2 skk ngl?r: 3 kk lCO"':: 4 k¥ Vorious

Colors

g o
&
]
o0& %g ) 0 Be
~£9 @ 2935 TER
53 D R
552 cf NN - $33  SRY
823 S 558 523
2
5
c
8
ftlems 34 Posts used In pairs can use %" through 3" Rubber Rings,
- (See Rubber Parts for Part N%).
Ta ke Note:
, 5% 6 7%
-00 | Black -06 | Yellow -12 | Fluor. Blue 8
-01 | Clear -07 | Orange -13 | Teal Green
-02 | Red -08 | White -14 | Gray @ T
-03 | Amber -09 | Purple -15 | Luminescent alse &y @
-04 | Green -1Q | Fluor. Orange | .16 | Gold """".’o.':'.‘i from
| -05 Blue -11 [ Fluor. Green _L
** Items 1, 2 and 4 come in various colors (may not be available in " 3" 3
every color). Item 3 is currently only available in the color stated in this /a 8 74
game manual (other colors used in prior games may no longer be t items 5, 6 & 7 (Board Spacers) dimensions 1"
available). The "-XX" in Part N°s which may come in various colors are measured from bottom to just under ¢
should be replaced with the desired 2-Digit N°. corresponding to the cut-away (see pictonai with Item 7 above).
color desired. Some colors may no longer be available for desired item.
9 10 1 12 13 14 15 16 17

Take Note:

If any one of Items 9-18 Spacers is not available in the size
required, order the smaller sized spacers required to stack sizes
together until appropnate size is achieved. (e.g. If 1" is needed
but unavailable, order a %" + 3" and stack to = 11")

Section 4 | Parts

3/11 X % Spacer Gray (4 for Dot Dlsplay)
Ve" X %" Spacer Gray

item 1 typicaily secured by: #6-32 X 1-3/4" PPH MS (Zlnc) (Qty. 2/per) (237-5511-00) and
Washer 8/64° X 5/16° OD X 1/32' (Qty. 2per) (242-5017

Item 2 typically secured by: #6 X 3/8° HWH AB (Zinc) (Qty. 1/per) (234 500000) -
3** | 1'/,6" Single Groove Post (Black) 15 | 550-5059-00

4** | Single Groove Jewel Post (Clear) 25 | 550-5034-01

Items 3 & 4 typlcally secured by: Post Fastening Screw #6-32 Top / #6-32 Bottom

(Qty 1/per) (530-5012-02, Item 7 Page 57) and may use Washer 9’64' X 8§/16° OD X 1/32°
Qty. 1/per) (242-5017-00) with a #6-32 Nylon Stop Nut (Qty. 1/per) (240-5005-00)

254.5000-08

ftems 10- 1. typlcally secured by: See items 6, 7 & 8 Page 57 &/or #6-32 1%° PPH MS
Zinc Screw (Qty. 1/per) (237-5511-00) and #6-32 Nylon Stop Nut (Qty. t/per) (240-5005-00).

Section 4, Chapter 1 ‘;'OId.e ‘Cue ®
Parts ldentification & Location ‘rouHNAMENT EDITION @‘
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Playfield - Small Bayonet Type Bulbs and Sockets (Actual Size) }

165-5000-44

A | #44 Bulb 47
1 | 2-Lug Staple Down Socket 4 { 077-5000-00
6_| 077-5002-00

2-Lug Stand-Up Short Socket

29

Take Note:

Item B Bulb (#455) is nommally
used in conjunction with ltem 11
Socket, but can be used with
ltems 1-12 Sockets on this page.

Note: Always replace with same
type bulb in onginal application.

#455
Bulb

Section 4, Chapter 1
Parts |dentification & Location

+ Items with @ Qty. are not used In this game.
Slze and/or quantities may change during production.



Playfield - Large Bayonet Type Bulb and Sockets (Actual Size)

#89
Bulb

(%]
4]
[
1
o
<
<
.0
)
(9
Q
(74 ]

165-5000-89
077-5100-00

‘uoponpotd Bupnp ebueyo Aew seppuenb Jopue oz)g

‘oweb s|uyy ug pesn Jou ete ‘A1 O YIM swey 4
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Playfield - Wedge Base Bulbs and Sockets (Actual Size) 1

#555
Bulb

This Socket is equl,
witha bullt-In Diode,
1N4003, (112-5013-00).
However, replacement
can be made with Diode,
1N4001, (112-5003-00).

| Take Special Note |

Iltem 4 is an Insulation Displacement
Connection (IDC) Style Socket. This
style is solderless, and has a built-in
diode. This socket is secured to the
playfield or comp- onent by ltems 4a
and 4b Snap-On Socket Brackets, or
may also be snapped into Item 4c
Socket Mounting Board where sockets
are positioned too close together (clear
plastic piece; if used in this game,
item 4c will show a Qty. and Part N2.).
Just squeeze the "side arms" of the
socket together and pull away from
the bracket or mounting board for
easy Bulb replacement.

Take Note:

* An asterisk ( * ) indicates items are not shown on this page.

1. ltem 2 Socket has 2 Wires attached are approximately 12" ea.
2. ltem 5 Socket was used on PC Light Boards to position bulbs

horizontally; Htem 5 Socket is secured by soldering into place.
3. ltem 6 Socket was used on PC Light Boards to position bulbs
4

vertically; ltem 6 Socket is secured by "twisting" into place.
Item E Bulb (#906) is normalty used in conjunction with item 7
Socket, but can be used with Items 1, 2, 4 or 5.

Note: Always replace with same lype bulb in original application.

5. See the start of this chapter for Fluor. Bulb & Associated Parts.

Al ; =ji] : alll d o} A 1)

D | #555 Wedge Base Bulb (Clear) 66 | 165-5002-00 DACe § B5- 4-00;

1 | Laydown #555 Wedge Base Socket 10 | 077-5026-01 #906 Wedge Base Bulb (Red 3 | 165-5004-02

2 | #555 Wedge Base Offset Socket 5 | 077-5029-00 | E |[#906 Wedge Base Bulb (Amber) 4 | 165-5004-03

3 | #555 W.B. Socket (for Pop Bumper) 3 | 077-5206-00 #906 Wedge Base Bulb (Blue) 4 | 165-5004-05

4 | #555 IDC Snap-On Socket 63 | 077-5216-00 #906 Wedge Base Bulb (Yellow) 4 | 165-5004-06
5/16" HL Snap-On Socket Brackel KL LTy

Section 4, Chapter 1
Parts Identification & Location



Chapter 2 of 2

Drawings for Major Assemblies & Ramps
(The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
Items noted with a white circle (D) are mounted above the playfield; items noted with a black circle () are
mounted below. All numbered parts describe the name, quantity & Part N2. Associated Parts are noted and/or
viewed with the associated Major Assembly. Parts not listed in this chapter are detailed in the Pink Pages,
Chapter 1, Parts Identification & Location. Below are drawings of the Playfield (Above & Below) with the Part N°
& Page N? Highlighted. Important: Read all "Take Note:" items.

ASSEMBLIES MOUNTED ABOVE THE PLAYFIELD ASSEMBLIES MOUNTED BELOW THE PLAYFIELD
° »E

~C Page 64
- T & : Autoglunger
T il | Arm Weld
o /o > o . y rm e
O ,
X o Vs U Page 74
8-Ball
Pages 75 Unit 8
etal
R
amp - O {  Page 66
; ' Left
Flippers
5
o 3
5 O -
10 Page 75 { g
51 {q Ramps) ¥ ) Outlane Ball
5 2 230
‘7 O o ] i
Pages 70-71 B
. O c O O _ 7-Bank &
o O : e
O Fr ) ’ =
0d ¢ O ©
° (an]
\ O OO O %3 :
N0 P 00 © 5
O O a
” A O o I;’agﬁ 64
3 J Ball Shooter
° ] 00 O (Plunger)
J ° \ ° Pages 72-73 |
N %D Page65 |° G DrlioB'?:rZet
Enter/Exit .
O O Scoop
° o Page 69
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Ball Shooter (Plunger) Assembly, 500-6146-50-04 (items 1-8)

\W///)’%/Zé/ //% \&Vﬁ\)\‘luvv\'{" - 8

Housing (Shooter Assembly)

35-5067-02 | 6

Washer, 3/8" 1.D. X 5/8" O.D. X 1/16"

1 1 3 | 242-5014-00
2 | Rod Assembly (w/8-Ball Style Knob) 1 1515-6557-50 | 7 | Retaining Ring, 3/8" & Shaft 1 | 270-5012-00
3 | Comp. Spring (Green, .035" 2) 1 ] 266-5001-04 | 8 | Plunger Tip (Black 50 Duro) 1 | 545-5276-00
4 Compression Spring (Short Plunger) 1 266-5010-00 Ball Shooter (Plunger) Assembly, 500-6146-50-04, Is secured to the Cablnet by:

5 2

: -~ Support Plate (Qty. 1) (535-5027-00), #10-32 X 3/8 SHWH (Serr) Swage (Qty. 3)
Bushing, 3/8" 1.D. (Qilite)

280-5010-00 | (237-5985-00) and #6 X 5/8° HWW AB (Zinc) (Qty. 2} (234-5002-00)

Autoplunger Coil Assembly, 500-6092-03 (Items 1-6) with
Autoplunger Arm Weld Assembly, 500-6091-00 (Items 7-9)

Autoplunger Coll Assembly, 500-6092-02 (Items 1-6)
1 | Autoplunger Coil Bracket Assembly 1 | 5615-6527-00
2 | Coil Retainer Bracket 1

535-5203-03
ftem 2 Is secured to Item 1 by: #8-32 X 1/4* PPH MS (Sems) Zinc (Qty. 2) (232-6300-00)
304 (positic yattopy @ g T4 X W SRR U B EVET B
v

545-5031-00
515-53300

3. \10
ftem 5B Is secured to Item 7 by: Retaining Ring, 1/4" o Shaft (Qty. 1) (270-5002-00)
6 | Compression Retum Spring [ 1 ]266-5020-00 ]

Autoplunger Arm Weld Assy., 500-6091-00 (Items 7-9)

[__7_[Am Weld Assembly 1 [5156526-00] o2
ftem 7 Is secured to Item 8 by: Retaining Ring, 1/4° @ Shaft (Qty. 1} (270-5002-00)

R R
8 | Autoplunger Fulcrum 1 { 535-7697-00
9 | Nyliner, 1/4* (Thomson #411-FF) 2 | 545-5423-00
Autoplunger Arm Weld Assy., 500-6091-00 and Autoplunger Coll Assy., 600-6092-01 are

secured under the playfleld by: #8 X 1/2 HWH AB (Zinc) Blue (Qty. 9) {234-5101-05)

N
\
\
\
\
N
N
\
\
\

N

N
- L M

Q0
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4-Ball Trough Assembly, 500-6418-24 (ltems 1-11B)
and Associated Part: Ball Trough Enter/Exit Scoop, 535-7329-01 (Item 12)

Take Special Note:

Item 12, Enter/Exit Scoop, 535-7329-01
(not included with the 4-Ball Trough Assy.).
is shown how it is actually positioned

over the 4-Ball Trough Assembly.
Itis mounted above the playfield.

- NI T

The Trough Ball Guide Plate (Shown Broken
View) (535-7801-00) Is not required on this
Assembly, 500-6418-24. 1t's used ONLY ON

Assy's 500-6318-XX when Magnets are used.

=
=

ftem 11A, Dual OPTO TRANS (Transmitter)
Board, 520-5173-00, Is mounted on the
other side of the Trough Assembly, In line

with Item 11B, Dual OPTO REC (Recelver)
Board, 520-5174-00, using same hardware.

Take Note:

*  An asterisk (*) indicates item is Not Shown in pictorial.

Section 4 | Drawings

s N2 v

1 | Ball Trough Outhole Mounting Bracket| {1 | 515-6580-01 g | Compression Spring 1 1 266-5020-00
2 | Micro-Swilch (Rofler Actuator, Lite-Force) 3 | 180-5119-02 | 10 | Rubber Bumper (Grommet) 1 | 545-5105-00

:%r?g; ;:)gamd toltem 1 by: #2-56 X 1/2" HWH (Ser) UNS #4HD TR3BO (Qty. 2fper) | 11A | Dual OPTO Transmitter (TRANS)Bd. | 1 | 520-5173-00

- : 11B | Dual OPTO Receiver (REC) Board 1 1 520-5174-00

3 Smtch °'°‘?'°' 1N4001 3_| 112-5001-00 Fienee 1142 118 are secured to ttom 1 by: OPTO PCE Tube Spacer (Brass) (Qty. 3/per)
4 | Coil Mounting Bracket 1 | 535-7330-01 | (530-5308-02), OPTO PCB Rubber Grommet (Qty. M/per) (545-5518-00) and

ftem 4 Is secured to ltem 1 by: #8.32 X ¥/8' HWH Swage (Serr) Zine (Qty, 4) #6-32 X §/8" HWH Swage (Serr) Zinc (Qty. ¥/per) (237-5976-04)

(237-5975-00) . 4-Ball Tl:ouqh Assy., 500-6418-24 Is secured below the playfleld by:

l 5 | Coll Retaining Brackel I ] ] 535520303 #8X 1/2" SHWH AB (Zinc) (Qty. 6) (234-5101-00)
ftom § Is secured to Item 4 by: #8-32 X 1/4° HWH MS (Ser) Zinc (Qty. 2) (237-5964-01)

Coil, 26-1200

535-7329-0

C nG phSItion: K AN ftom 12 secured to the playfleld by: ¥#8 X 1/2° SHWH AB (Zinc) (Qty. 4) (234-5101-00).
7 PIO' 9‘;‘/9 - 1_1545-5076-00 ™45 THeat Shiink Tubing 1/8" o PUI-24 3"_| 605-5006-00
8 unger Assembly 1_1515-5941-01 n/a* | Steel Balls (1-1/16" @) 4 | 260-5000-00
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Flipper (Left) Assembly, 500-5944-13 (Qty. 2) (Items 1-12)
and Associated Part: White Flipper Bat & Shaft Assy., 515-5133-08-05 (Item 13*)

The differences "
between the
Left & Right
Flippers are:

PLUNGER

ltem 128
(just the Pawl)

Tha coils may alfso
differ depending on
the game.

Coil on the
Left Side ot
the Piate

FLINVYLHOdWI

‘palinbal se eor|da) pue Sjueucdliod JBY)0 e Yooyl
e8] 1@ Jesm ||eian0 o] anp ‘Assy yuiuebunid Jeddil4 ‘'vZ1 wey) aiqus yum Buioe|des

esiape am “Assy (qun ‘Blup) med ‘g2 1@ way| Buoeides usypp

Actuator
on the
Right side
of the Pawl.

A1,

'

12A-12K

Side View

* An asterisk () indicates item is Not Shown in pictorial.

{ary.| SPIPart N

1 | 515-6617-01

[individual Part Nam
Flipper Base Plate Kit (Left)

Note: Flipper Base Plate (Left) comes threaded with all securing

hardware (Thread Forming Screws) as listed under each of
the Items which will get secured to it {ltems 2, 3, 6 & 8).

2 [ Flipper Bat Bushing [ 1 [ 545-5594-00 |
tem 2is secured to item 1 by: #6-32 X ¥8" HWH Swage (Ser) Zc. (Qty. 3) (237-5976-02)

3 | Power (End of Stroke) Switch [ 1 ]180-5149-00
ftom 3 Is secured to item 1 by: #6-32 X 58" HWH Swage (Ser) Zc. {Qty. 2) (237-5976-04)

4 | Switch Plate/Spring Retum Lt. Brkt. 1 | 5635-7354-01

5 | Flipper Retum Spring 1 | 265-5035-00 }

6 | Coil Stop Bracket Sub-Assembly 1 | 515-6308-01 |
Item 6 Is secured to ltem 1 by: #10-32 X 3/8' SHWH Swage (Sem) Zinc {Qty. 2)

(237-5985-00) and #10 Split Lock Washer (Qty. 2) (244-5003-00)

7

Spring Washer

1

269-5002-00 |

8

Coil Support Bracket

1

535-7356-00

tem 8 Is secured to ftem 1 by: #8-32 X 3/8° HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00)

10

. Alpper (Loft) Assembly, 500-5944-13 l§ secured below (he playfield by: »
#10 X 1/2° HWH MS (Serr) Zinc ST (Qty. 8) (237-5349-00)

White Flipper Bat a Saturn® Logo) 1

LEFT STYLE
SWITCH PLATE/
SPRING RETURN
BRACKET

Take Note:

® "R" indicates item has a riveted-on part, if removing/adding
fivets is not an option, order the entire ® Sub-Assembly.

& Shatt (NonKnurled End) Assembly 51551330805

11

Deflector Pad (Bumper)

Large Flipper BLACK Rubber Ring 1 | 545-5277-00

Q0
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Flipper (Right) Assembly, 500-5944-03 (Items 1-12)
and Associated Part: White Flipper Bat & Shaft Assy., 515-5133-08-05 (Item 13%*)

Thebdlfferences
etween the
PLUNGER Left & Right
Flippers are:

ftem 1,

tem 4,

and

Item 12B
(just the Pawl)

The coils may also
differ depending on
the game.

Coil on the
Right side of
the Plate

RIGHT STYLE
SWITCH PLATE/
SPRING RETURN
BRACKET

FLIPPER LINK} 3

When replacing Item ®12B, Paw! (Mntg. Link) Assy., we advise

replacing with entire Item 12A, Flipper Plunger/Link Assy. due to overall wear & tear.

Check all other components and replace as required.

Switch
Actuator

on the

Lef Side

of the Pawl.

IMPORTANT:

Take Note:

® "R" indicates item has a riveted-on pan, if removing/adding
rivets is not an option, order the entire ® Sub-Assemny.

Né_';' it
ate Kit (Right) - 515-6617 oo - 515-6518-00
HVE PARTNeWILLINGEUDE ORDERING ABOVE (1TEM 17 AHT P WILE INCLUDE |

Note: Flipper Base Plate {Right) comes threaded with all securing
hardware (Thread Forming Screws) as listed under each of
the ltems which will get secured to it (Items 2, 3, 6 & 8).

| Flipper Bat Bushing | 1 [545-5594-00 }
item 2 Is secured to Item 1 by: #6-32 X 3/8" HWH Swage (Ser.} Zc. (Qty. 3} (237-5976-02) |

| 3 [Power (End of Stroke) Switch | 1 ]180-5149-00 |
tem 3 Is secured to Item 1 by: #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5076-04) |
4 | Switch Plate/Spring Retun Rt. Brkt. 1 | 535-7354-00 |
5 | Flipper Retum Spring 1 | 265-5035-00 |

6 | Coil Stop Bracket Sub-Assembly 1 | 515-6308-01

Item 6 Is secured to ftem t by: #10-32 X 3/8° SHWH Swage (Serr) Zinc (Qty. 2)
(237-5985-00) and #10 Split Lock Washer (Qty. 2) {244-5003-00)

7 | Spring Washer 1 1 269-5002-00

8 | Coil Support Bracket 1 | 5635-7356-00
ftem 8 Is secured to ftem 1 by: #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) {237-5975-00)

g | Colil, 23-900 (GRN) (Right)

Section 4 | Drawings

Flippor (Right) Assembly, 500-5344.03 Is socured below the playfleld by:
#10 X 1/2" HWH MS (Serr) Zinc ST (Qy, 8) (237-5848-00)

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY,

B el r 31 ¥ !
White Flipper Bat (Sega Saturm® Logo)

13* & Shaft (Non-Knurted End) Assembly 1 |5155133-0805
n/a* | Large Flipper BLACK Rubber Ring 1 | 545-5277-00

10 | Coil Sleave 1 545 5388-00
11 | Deflector Pad (Bumper) 1 | 545-5428-00
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Turbo Bumper Top Assy., 515-6459-01 (Qty. 3) (Items 1-7),
Turbo Bumper Bottom Assy., 515-6459-04 (Qty. 3) (Items 8-15),
Turbo Bumper Switch Assy., 515-6459-03 (Qty. 3) (Items 16-20)

and Associated Part: See Table Below (ltem 21)

| e —— AP
/ \ 21

Assembled
View

i

Take Note:

As always, individual parts can be ordered. To order
an entire Turbo Bumper, use all three (3) Assembly
Part Numbers 515-6459-01, -04 & -03.

Exploded
View

Turbo Bumperop Assy., 515-6459-01 (Items1-7)

1 | #555 Wedge Base Bulb 1_{ 165-5002-00
2 | #555 Wedge Base Socket 1 | 077-5206-00
3 | Bumper Body 1 _{ 545-5197-00
ftem 3 Is secured by: #5 X 7/6° PRH AB (Zinc) (Qly. 2) (237-5626-00)
[4_[Ring Assembly [ 1 [515-5085-00] ot

ne5m 4ls ;zcn:;e: rbys:kai:;-az Nylon Stop Nut (Qty. 2) (24075005-100) T %Z/Z/////W//%%%T’ ,%’Jfé%%ﬁﬁ?ﬁi% %/////W/////////%
6 | Bumper Skirt Compression Spring 1 | 266-5048-00 i

7 | Bumper Base 1_1545-5195-00
Turbo Bumper Bottom Assy., 515-6459-04 (items 8-15)

g8 | Plunger 1_1530-5348-00
Coil Compression Spring 266-5047-00
Coil, 26-1200 090-5044-00

e ’V{r’( o7 7
2:5003:0
545-5031-00
Fiber Yoke 1 _| 545-5609-00
13_| Metal Yoke 1 | 535-7346-00
14 | Metal Yoke Stop 1 | 535-7347-00

ftem 14 Is secured by: #6-32 X 1/4° HWH Swage (Serr.) Zinc (Qty. 2) (237-5976-01)

15 _| Coil Bracket Welded Assembly [ 1 1515-5939-00 ]

ftem 15 Is secured by: #6-32 X 1-3/16" Spiral Fin Shank (Qty. 3) (237-5957-00) and
#5-32 Nylon Stop Nut (Qty. 3) (240-5005-00)

Turbo Bumper Switch Assy., 515-6459-03 (items 16-20)

(16 | Switch Bracket | 1 [535-7342-00 ]
ftem 16 Is secured by: #8 X 1/2° SHWH AB (Zinc) (Qty. 2) (234-5101-00)
17 1 Spoon Switch Actuator 1 | 545-5610-01
18 | Turbo Bumper Stack (Blade) Switch 1 | 180-5015-03
19 | Switch Body Protect Plate 1 1535-7344-00
ftems 18 & 19 are secured by: #6-32 X 3/4° HWH Swage (Serr) Zc. (Qty. 2) (237-5976-05)
[_20 [ Switch Diode, 1N4001 [ 1 ]112-5001-00]
The Top & Bottom Assemblies are secured together by hardware included in assemblies.

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

e

[t-N
550-5057-06

ftem 21 is secured to ftem 4 by: #4 X 3/4° PRH (Zinc) (Qty. 2/per) (237-5873-00)

Section 4, Chapter 2
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Left & Right Slingshot Assemblies, 500-5849-00 (Qty. 2) (Items 1-10)
10B

|

Tv.| SPLPart
515.5339.0

1
7

1.1A

630530700
1_| 535-5203-03

Item 2 is secured to tem 1A by: #8-32X 1/4° PPH MS (Sems) (Qty. 2) (232-5300-00)

____

P

////

&V/ﬂlllllmw

= 5C
k==

SRR AN

Coil Sleeve - 545-5031-00

>

Plunger & Link Assembly 515-5338-00
aty. 2 l ‘I L{ 45 '
T ¥ 6
2 ftem 58 is secured to tem 10A by: Re;aimng Ring. /4" o Shaft (Qty. 1) (270-5002-00)
2 g 6 | Compression Spring 1 | 266-5020-00
; 7 1 Slingshot Stack (Blade) Switch 2 | 180-5054-00
aty.2  Qty. ¥per ? 8 | Switch Body Protect Plate 2 | 535-5045-00
g Items 7 & 8 are secured to Item 1A by: #6-32 X §/8" HWH Swage (Qty. 4) (237-5976-04)
f Switch Diode, 1N4001 112-5001-00

>

1/

Riveted Arm & Tip Assembl

515504101
| 545-5216-01

Take Note:

: 2 : i 249-5003-00
® “R" indicates item has a riveted-on part if removing/ Item 10A is secured to ltem 1A by: Retaining Ring, 1/4™ o Shaft (Qty. 1) (270-5002-00}
adding rivets is not an option, order the entire ® Slingshot Assemblies (Qty. 2), 500-5849-01 are secured below the
Sub-Assembly. playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 3/per) (234-5101-00)

ividual Part Name larv| SPLPartN¢.
1 | Mounting Weldment Bracket 1 | 515-6834-01

2 | Coil Retaining Bracket (Mini) 1 | 5635-7321-01
Item 2 secured to ltem 1 by: #6-32 X 1/4° HWH Swage (Ser.} Zinc (Qty. 2} (237-5976-01)
% 3 | Coil, 28-1050 1 090-5046-00 =
| 112:50084 >
4 | Coil Sleeve, Mini 1 | 545-5442-00
5 | Spring Washer (17/32" ID X 3/4" X 1*) | 1 269-5002-00 =
6 __{ Plunger Assembly 1_] 515-6925-00 g
ftem 6 secured to item 1 by: Nyliner (5L1-FF Thomson) (Qty. 1) {545-5485-00) and
Retaining Ring, 5/16° @ (Zinc) (Qty. 1) (270-5003-00)
7 | Mini-Compression (Relay) Spring 1 | 266-5043-00 =
g8 | Shoulder Pin 1 | 530-5808-00 -

tem 8 secured to ltem 1 by: #6-32 Nylon Stop Nut (Qty. 1) (240-5005-00),

Ball Stop (Lock Ball Up-Post) Assy., 500-6356-00-64, Is secured under the playfield by:
#8 X 1/2° SHWH AB (Zinc) (Qty. 3) (234-5101-00)
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the next page.

S on

Assembled
" Top View

7-Bank Drop Target Assembly, 500-6345-07-64 (ltems 1-22)
The Parts Table for this assembl
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7-Bank Drop Target Assembly, 500-6345-07-64 (Items 1-22) Continued
The Parts Table for the views on this and the previous page is below.

Individual Part Name | SPIPart N¢
515-6904-07
535-8415-00
Not Required
Not Required

Assembled

Side View.

3 | Mounting Bracket Side 2 | 535-8416-00
4 | Mounting Bracket Front 2 |535-8419-00
5 | Guide Bracket (7-Bank) 1 535-8408-07
7 6 | Coil Housing Stop Bracket Assembly 1 |1515-6905-00
///A 3 7 | Coil Housing Bracket 1 | 535-8411-00
ST Y g8 | Coil, 23-1100 1 | 090-5030-00T

1 | 112500300
545-5709-00
535-8413-00
530-5522-00
515-6903-07
535-8410-07

515-6916-00

4004 {positio
Coil Sleeve

10 | Plunger Lift Bracket

11 | Drive Coil Plunger

12 | Reset/Stop Bracket Assy. (7-Bank)
13 | Trip Coil Mounting Brkt. (7-Bank)
14 | Coil, 33-1590 (Miniature) Assembl

2

A . B
// \\“ L8

1017071 s
receesss
Ny

554
74

Z

474

'vlé:”,

12

77
'//

S
2

7

S

2

L prsi

477004

N 15 | Drop Target White (Rollover) 7 | 545.5533-01 =

gi‘ L 16 | Drop Target Guide Shaft 2 | 530-5521-00
N Item 16 Is secured to Item X by: Retaining Ring, 1/4" o (Qty. 2) (270-5002-00) N

17 | Switch Support Bracket (7-Bank) 1 | 535-8407-07

18 | Switch Bracket 7 | 535-8414-00

19 | Switch (D/T) 7 | 180-5158-00

20 | Spring Support Bracket (7-Bank) 1 | 535-8420-07

N "] 21__| Spring (D/T Reset) 71 265-5003-00

/////////-/;(/—///’ 22 | #10-32 Adj. Spindle Stop wRubber Tip| 2 | 280-5014-00 I

Item 22 is secured by: #10-32 Keps Nut (Qty. 1/per) (240-5208-00)

7-Bank Drop Target Assembly, 500-6345-07-64 Is secured under the playfield by:
#8-32 X 1/2° SHWH AB (Zinc) (Qty. 9) (234-5101-00)

ttems X-X are secured to Item X by: #8-32 X 3/8" HWH MS Type C (Qty. 77)
(237-5903-00)

ttems X-X are secured to ltem X by: #10-32 Nylon Stop Nut (Qty. 1) (240-5203-00)
Items X-X are secured to item X by: #4-40 X 5/8" HWH MS (Serr) Zinc (Qty. 14)
(237-5945-00)

Items X-X are secured to tem X by: #8-32 Keps Nut (Qty. 13) (240-5104-00)

ftems X-X are secured to item X by: #10-32 X 3/8" SHWH (Serr) Swage (Qty. 2)
(237-5985-00)

ftems X-X are secured to item X by: #10 Washer 7/32° 1D X 1/2° OD X 1/16" (Qty. 1)
(242-5003-00)
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7-Bank Drop Target Assembly, 500-6345-07-64 (Iltems 1-22) Continued
The Parts Table for the views on this page is on the previous page.
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8-Ball Unit Assembly, 500-6375-00-64 (Items 1-7)
and Assoc. Parts: Wire Ramps~ (Rt.), 535-8432-00 (ltem 8) & (Left), 535-8433-00 (Item 9)

&g

ASSOCIATED PARTS ARENOT INCLUDg HTHE _A_»BOVE‘{\‘SSEMBLY.
. N2 | Associated Part Nam lory| SPIPart N2
LIl [ 8 [ Wwire Ramp (Right 1 | 535-8432-00 | ¢
9 | Wire Ramp (Left 1 | 535-8433-00

Assoclated ltems 8 & 9 are secured above the Playfield by:

!

Take Note:

*  An asterisk (+) indicates item is Not Shown in pictorial.

Individi
Diverter Assembly

£

o
nit)

ndividt Naly
Platform Assembly (8-Ball

2 | Socket, Laydown Standard "1 | 077-5100-00

3 | #89 Bulb 1_| 165-5000-89 ook

4* | 1-1/4" X 1/4" Hex Spacer #6-32 Tap. 2 | 254-5008-11 | "tem 6 s secured by: #8-32 X 3/8" PPH MS (Sems) Zinc (Qty. 5) (232-5301-00)

5% | 3-1/8" X 1/4" Hex Spacer #6-32Tap. | 1 | 254-5008-19 | 7 |8-Ball Cover | 1 [545-5897-00 |
Iterns 4 & S use: #6-32 X ¥8° PPH MS (Sems) Zinc (Qty. 5) (232-5201-00) ltem 7 Is secured by: #6-32 X 1/2° PPH MS (Sems) Zinc (Qty. 5) (232-5301-00)

8-Ball Unit Assembly, 500-6375-00-64 Is secured under the playfleld by:
#8-32 X 1/2° SHWH AB (Zinc) (Qty. 6) (234-5101-00)
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Up/Down Post Assembly, 500-6293-00 (items 1-9)

NE [Individual Part Name ary. [ SPIPart N&-
1__[ Up/Down Post Coil Mounting Bracket | 1 | 515-6840-00
2 | Adjustment Spindle Stop Bracket 1 [535-8303-00
3 | Coil Retaining Bracket 2 | 5635-7356-00

ltems 2 & 3 are secured by: #8-32 X ¥/8° Swage (Serr) Zinc (Qty. 2/per) {237-5975-00)
4 Coil, 23-1100 (ORG)

' --— 4 ed 112-5003-
5 | Coil Sleeve (with extension) 1 | 545-5847-00
6 | Spring Washer, 17/32"1D X 3/4" X 1" 1 | 269-5002-00
515-6844-00
IDE.
84
8 | Compression {(Relay) Spring 1 | 266-5022-01

g [ #10-32 Adj. Spindle Stop wRubber Tip| 1
Item 9 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00)

Up/Down Post Assembly, 500-6293-00 Is secured under the playfield by:
#8-32 X 1/2° SHWH AB (Zinc} (Qty. 6) (234-5101-00}

Take Note:

Item 7D, part of ltem 7, Plunger & Shaft Sub-Assembly, is
1 piece and cannot be ordered separated.

280-5014-00

¢ |Indi Part Name [Vl S
1 | Ball Deflector Coil Mounting Bracket 1 | 5635-6857-02
2 | Coil Retaining Bracket 1 _[535-5203-03

545-5076-00

4 | Coil Sleeve 1

5 | Spring Washer (17/32° 1D X3/4* X 1) | 1 | 269-5002-00
6 | Solid Plunger Assembly 1_1515-6858-00
7 | Compression (Relay) Spring 1 | 266-5022-01
g | #10-32 Adj. Spindle Stop wRubber Tip| 1 | 280-5014-00

ftem 8 Is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00)
Left & Right Ball Deflector Assemblles, 500-5788-03 is secured under the playfield by:

#8-32 X 1/2° SHWH AB (Zinc) {Qty. 4/per) (234-5101-00)

Section 4, Chapter 2
...Major Assemblies & Ramps

Q0
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Use the below Coils Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox I/O Power Driver Board
Detailed Wiring Diagram (/0O Board Connectors J6, J7, J8 & J9) and Backbox Board Layout Wiring Diagram:

COILS DETAILED CHART TABLE

T oS GhEmE SISmCL . Il fm Shone

#1 |TROUGHUP-KICKER | Q1 |l/0 Pwr. Drvr.|BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 |50, oo 26-1200
fZ AUTO LAUNCH Q2 1/0 Pwr. Dllvr. BRN-RED J8-P3 YEL-VIO | J10-P4/5 |50v DC“';%;%‘?E;%
#3 |FLASH LOWER LEFT X4 Q3 |10 Pwr. Drvr. |BRN-ORG| J8-P4 ORG J6-P10 |20y nC ﬁggﬁoggﬁj
#4 |8-BALL DIVERTER Q4 |I/O Pwr. Drvr.| BRN-YEL | J8-P5 BRN J7-P1 [20vpc| 32.1800
#5 |LOCK BALL UP-POST Q5  |I/O Pwr. Drvr.|BRAN-GRN| J8-P6 BRN J7-P1 |20y pc| 28.1050
#6 |SINGLE DROP TARGET (RESET)| Q6 |I/O Pwr. Drvr. |BRN-BLU | J8-P7 | YEL-VIO | J10-P4/5 |50y pc| 231100
#7_|7-BANK DROP TARGET (RESET)| Q7 |I/O Pwr. Drvr.| BRN-VIO | J48-P8 | YEL-VIO | J10-P4/5 |50y oc| 231100

EUROPEAN TOKEN DISPENSER | - a8 BAN-GRY| . vio |

gh Current Coils Group2 -~ Sintws - D Broowd oncows  powr —poverie
#9 |LEFT TURBO BUMPER Q9 |VO Pwr. Drvr. [BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 |50 oc| 26,1200
#10 |BOTTOM TURBO BUMPER Q10 |1/O Pwr. Drvr.| BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50y oc |, 26,1200
#11 |RIGHT TURBO BUMPER Q11 |/O Pwr. Drvr.|BLU-ORG | J9-P4 | YEL-VIO | J10-P4/5 |50v oc| 251200
#12 |LEFT SLINGSHOT Q12 |/O Pwr. Drvr.| BLU-YEL | J9-P5 | BRN | J7-P1 |20voc| 23800
#13 |RIGHT SLINGSHOT Q13 |VO Pwr. Drvr.|BLU-GRN| J9-P6 BRN J7-P1 |20y pc] 23800
#14 | UPPER FLIPPER (50v RED/YEL) | Q14 |I/O Pwr. Drvr.|BLU-BLK | J9-P7 | BRO-YEE| u10-P1/2 [50v 0c| 23900 -
#15 |LEFT FLIPPER (50v RED/YEL) Q15 V0 Pwr. Drvr. |ORG-GRY| Jo-P8 | REDYEL | y10.p1/2 |50, 00| 23:900
#16 |RIGHT FLIPPER (50v RED/YEL) /O Pwr. Drvr. | ORG-VIO BEB-YEE | y10-P122 23-900

: H Drive Trans- D.T. Control Power Power Line Coill GA/Tum
. LOW cu"ent Cblls Gl’,OUp ' Jstor (D.T. p Line Connect  Line Color  Connnection ge Flash/Meter #

#17 |FLASH UPPER LEFT X2 Q17 |I/O Pwr. Drvr.| VIO-BRN |  J7-P2 ORG | J6-P10 |20vpc|#906 Bubo
#18 |FLASH UPPER RIGHT X3 Q18 {I/O Pwr. Drvr.| VIO-RED | J7-P3 ORG J6-P10 |20v DC }gggggggﬁ
#19|FLASH MID RIGHT X4 Q19 |I/O Pwr. Drvr.| VIO-ORG | J7-P4 | ORG | J6-P10 |20y pc|#306 Bub f
#20 |FLASH LOWER RIGHT X3 Q20 |1/O Pwr. Drvr.| VIO-YEL | J7-P6 ORG J6-P10 |20y pc | #906 Buib ¥
#21 [LT OUTLANE (SKILL) Q@21 |I/O Pwr. Drvr.| VIO-GRN | J47-P7 BRN J7-P1 |20y 0c| 251200
#22 |RT OUTLANE (SKILL) Q22 |/O Pwr. Drvr.| VIO-BLU | J7-P8 BRN J7-P1  |20vpc| 26-1200

UP/DOWN POST (SKILL) /O Pwr. Drvr. | VIO-BLK e 1100

. Diode On Terminal Strip (if hoted)

H ' T n ve Trans- Drlvr D.T.Controt© D.T. COntr Poer Une  Power
LOW Current Coils GI'OUP 2 1 fstor (D.T. Ouput Board Line Color  Line Connect Connnection Voltage Coll GA/Tum

#25|7-BANK DROP TRGT (1) (TRIP) | Q25 [I/O Pwr. Drvr.|BLK-BRN| J6-P1 BAN | J7-P1 |20voc| 33.1590
#25|7-BANK DROP TRGT (2) (TRIP) | Q26 [V/O Pwr. Drvr.|BLK-RED | J6-P2 BRN J7-P1 |20y pc| 331990
§#27|7-BANK DROP TRGT (3) (TRIP) | Q27 {I/O Pwr. Drvr.|BLK-ORG| J6-P3 | BRN J7-P1 |20y oc| 33,1590
#28|7-BANK DROP TRGT (4) (TRIP) | Q28 |I/O Pwr. Drvr.| BLK-YEL | J6-P4 BRN J7-P1  |20v0c| 33,1990
#29|7-BANK DROP TRGT (5) (TRIP) | Q29 |I/O Pwr. Drvr.|BLK-GRN| J6-P5 | BRN | J7-P1 |20v0c| 331590
#30|7-BANK DROP TRGT (6) (TRIP) | Q30 |I/O Pwr. Drvr.|BLK-BLU| J6-P6 | BRN | J7-P1 |20v0c| 33,1590
#31|7-BANK DROP TRGT (7) (TRIP) | Q31 |VO Pwr.Drvr.| BLK-VIO | J6-P7 | BRN | 47-P1 |20v0c| 33,1590
#32 |SINGLE DROP TRGT (8) (TRIP) | Q32 |I/O Pwr. Drvr. | BLK-GRY| J6-P8 BRN J7-P1 |20v0c| 33,1999
e R ST T

Section 5
Coils Detailed Chart Table



J2 & J3
NOT CONNECTED OPTIONAL USE

Chapter 1 of zﬂ

Backbox Wiring
Backbox I/0 Power Driver Board Detailed Wiring Diagram

T T T T T T e e e e o - S8
Partial View T{BLK-BAN 43 gy colL 25 BRN 20V D%
o Cormro 7-Bank Drop ozs—u»wf
ot e lDI/i(‘? I:onge:d Target (1) (Trip) ez | [eiReo 43 500 ColL 26 BRN 20V DC
< rive a 7-Bank Drop QZS#VV{—
520'51 37'01 Target (2} (Trip) 1 BLK-ORG CoIL 27 BRN 20V DC
13 33-1590
7 Bark Drop 027#«/\»{5 BRN 20V DG
- S— Target (3) (Trip) L |, [eievel (43 ooy co 28
2 395633 7-Bank Drop Q28 w{
I i TIP122  { Target (4) (Trip) L[, |kenn (43 ooy comL 2 BRN 20V DC
o EnABLE 110,0067-00%  7.Bank Drop ozs#«zwg— | S it |
H oUTPUT ¢ Target (5) (Trip) ) |, [ewes 43 ogyy cow o . BRN 20V DC
? : [ourpur « o 7-Bank Drop oso-uw{ LT
: g foureur 3 Wit Target (6) (Trip) L |, |ekvio 4377505 colL 31 BRN 20V DC
3 ouTPLT2 g 7-Bank Drop Q31 w{: ]
2 UTPUT o Target (7) (Trip) L |, |eukary msqsgo colL 32 BRN 20V DC
PRINTER Single Drop QSZ#W{_‘
NTERFACE Target (8) (Trip) 1 ORG 20V DC LOW PWR
CABINET L ™\
7l BRN 20V DC LOW PWR | BRN20vDC
FROM 1 o .Bg’gg
Bl BRIDGE 2 vio-BaN  FLASH 17 ﬁﬁ %

20V LOW
+16v AC CURRENT Flash: Q17 e

- o »39'33
J’;;. ’ colLS Upper Left X2 TIP122 ) VIO-RED FLASH 18 @\ ' ﬁﬁ %5 %
S il Y .
I/0 BD. F7 Flash: Yellow

#906
Upper Right X3 VIO-ORG FLASH 19 Q@\ﬁﬁ %’

A

:
3

4
Flash: o19w( o b o e
Middle Right X4 1 VIO-YEL FLASH 20 .- @ﬁ %
2l PN i i i L
N Flash: Q20 g
%—',Z,,%Z; Lower Right X3 W VIO-GAN coft 21 A__BRN20VDC
110-0067-00 7 26-1200
Left Outiane 021w{: BRN 20V DC
{Skill) 1 o VIO-BLU 36-1200) COIL 22 A 20
FROM Right Outlane ozz«ww{{— 1
BLU-WHT
Transtormer (Skil) = 1g VIO-BLK 23-1100 colL 23 N BRN 20V DC
+13vAC Up/Down Post 023#4/\/*{ T FrOM
: (Skill) 1 0 VIO-GRY onﬁam‘; COIL 24 HED 8
BRIDGE 20 /O BD. 8 ; ‘N‘W{'— GABINET eeu nru io;v:eréxt >
O (o} : [
coNTROLLED N FRR colL 1 S
1 26-1200 @
I e Trough 1~ | | R b
Up-Kicker sTp: oy ?L 5 COIL 2
FROM BAN-RED _ (@)
BLUWHT o B80. MO% é ':"_L_ 3 23-800 Amber
Transtormer L———N————J »

+13vAC

FROM Auto @2 W] 505
BLU Launch b BAN-ORG FLASH3 1 $4
LAMP COLUMNS }:‘{-— 4
+18v DC Flash: Q3 —W—{
Lower Left X4 3 BAN-YEL [431800 coiL4 4 BRN 20V DC
5 ~—{ }
Qia8 8-Bal Q4 —w—{H

?J()pg?ggcga Ramp Diverter = | |BAN-GAN 5305 colLs L BRN 20V DC
- LockBall a5 —W | ]
Up-Post T ; BAN-BLU 53 1100 COIL 6
FROM Single Drop Q6 —‘VV*":_L'_‘ e ]
Agb&;YEL Target (Reset) 3 coiL?7
gos IN 8 BRN-VIO 23-1100
+48v AC A 7-8ankDrop @7~ | T
ng- BRIDGE 1 Target (Reset) 3 coiL 8
ST | e g on i L e
colLs ’ J|¥ YEL-VIO g
SM0 ¢ ero 1 Ii"] 50V DC HIGH POWER | &
F21 wn
TR st (7 F20 Left Tubo Q9 ] 0 é
|/OP§D = Bumper STERopLL = » |BLU-RED [Z273500 COiL 10 |_>'__, a
: o Bottom Turbo Q10 Cop—T X
sk ong (WoBDL  EBis Bumper = |, |ewona m colL 11 5
ACvlagm N enom (NOT US ) Right Turbo a11—wH | N 20V DC g
* Voitage Outputs Bumper N 5 BLU-YEL 23-800 CoiL 12 BR
+50v DC ——-—{ } —
0016  Lett otz—w—{H
STP20N10L Slingshot - BLU-GRN [5% 650 1St 13 BRN 20V DC ] W,
Nate: AN Coils require diodes. 110-0106-00 . 6 :
Some diodes may be located on Right Q13 -W—”:{— =
Teminal Strips & not on the coll itsall. Slingshot 1 BLU-BLK colL 14 GRY- s o
s T L v =
?:"“g‘"ﬂ' Figper ¢ colL 15 b FROM ©
r i + )
s ip pet s [2RG-GAY £723.900 } SAY-YEL "% 1o ] aeover I
For he Playfield Terminal Strips, Left Q15—‘VV‘—"=F 08D [Voltage Outputs V5]
Fuses & Misc. Winng Descriptions & Flipper 1 COIL 16 s&b - +50v DC
g;:dogswu_c Secton 5, Chapter 2, 9 ORG-VIO ["53.900 BLU-YEL *
—— Fight 16— JH L] m S d>—

e e e e e o e e - - - — - E!lp_p:f ______ el Fuses are located under playlieid NEAR assembly.
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Backbox Board Layout Wiring Diagram

Important Note: r— T T [ T -
Wh?n connecting any Ribbon Cable, always ensure WHTBRN-BUKI ) NOTUSED NOTUSED ~BlBtkRED
the “Red Line" side of the ribbon cable goes to the Mﬁa('-mlgé |2 BIBIRVED
Pin-1 side of any Dual 0.1" Header Connector. BENWHT _1g0l e g% o ~ahi
KEY(P-8) Mgt - -
-GB-Y——-———€~§5<’) ) s S
T — W C) TPLKEY P9
CN7 From LS 285 |2fp}-OHG +20v
Cabinet & o ToM— 0o+ "
Playfield Q-] e 0 iy BAN £20v 0C
y - ot @ e = j{(o-égn\'
o QRGNHT o o o c Eg : Vioos
BLK 2 - g2 » 25 £ |2 [SleKEY (RS
: H g‘ég “n conl;ké?fé‘ﬂ g; -\ét% 8‘ 14+ u?_EO _’aé :O j{LQ:YEL
NHT-ORG B~ 38 ORG-GEN 17| %6 ey “ 23 (18 vio-BLy
wHT-vEL R|5| 820 ORG-YEL N :_,‘0-_: a 8o |2H VIO BLK
i -GLRN Of<| TE=> KEY (P-4} =5 (@) o3 VI0:-GRY.
WS METE © ORG: E'B ML @@ =T (Opt. Coin Meter)
NE}SI%J : 35 Z 2 i RED ORG:-BRN 8': @ - o
BB 6 -iff =2 . [
T = =z © ga |2Lr*eRn-reD
o T® (&3] @ o0 &35 |~(5-BBN-0BG
BLK-BED (=) S o 2 =30 BN-YEL
; S @@é : 25 6o s =3 "B eaN-ety
HLBLK 8=l 55 g™ MLHC‘?P G0 (I BRN-VIO
RY-VIO 14223 & @ % |"RrsAN-GAY
;Y:BLU - ;gm @F’ 2 ZIN 1= {Euro.Tix. Disp )
o gz ) - ®
[ di BN WS Z RED-WHT _ +16vAC 05 <= —t5_BLU-BRN
GRY-08G 1[5 03 @é RED + 8vAC I W v [-B-BtuReD
GRY-RED 9158 & i51BED +5v OC ! w Zo | PLREVIP
GRY-BA EH (@)} Nax LK{GND) BED + 8vACl (5" ) Fi Eé #0 ||~ [*RTT-oF
BL t%e @!‘_@ Szu BLKCWHT-12v| GRY-WHT (GND) - N 52 At =9 o2 T BLUVEL
= & 3z |-jo| Ny DCigRy siovacl e dy oI~ W o >53& " BluchN
Qallela - BLU'WHT _ +13vAC .0, Gl £8 x3 |~ BLU-BLK
= GRY-WHE12v S 2= % 83 ORG.GRY
S Be -GRN __+10vACLigy WZ 20 |-
GAN-GRY _/5i— By \‘ ) @, @l &3 O =O-Sravio
GRAN VIO ¢ S WHT-HED _ +18vAC — o= e
N BLY SRE] BLUWHT eiavAcl | @,
RNB - s n
R RE CN2 . © RS im e
088 9+ From K (GND) &) 5 wo | VIOYEL +50v DE
A cng (CN3 (WOBd o —1 o2 |okvis e
GRN-BAN g:g NOT USED ) D K ;'gg S[JeKEYEEL
- 7 o 5 ke all2 1 Og o }’g;‘g;
Q I LK (GHLD) de o . (GND)
3 5 2 24AC
CN5 TO ol alld RE : z 88' g%v— ;Qo
H e ol e BE D ~l o 2
Cablnpt & ez Rt + :-%0- g7 % [G1-HEL-BLK +a8v AC
Playfield o o e e 1 BE YDCIT gy BLK-ORG +48v AG
T A GEY-RED. :12v0GI9 "o Amd-S(C
HY-WHT +12vOCIZ[frinter = 73 [ LK YEL +4BV AC
BLK-WHT -12vDolgTfaudio A
CN4 To S ]
Speaker(s) YEL 9ol =S s
BRNWHT 3z 5~
9 o KEY(P-5) plals .‘1‘.22 ~Ned e
3 S WHEES | £ J14 =3l
= @ wH 'YEL—g: °z TRANSFORMER -
CN2To ) : ’ wALER] 3 M "k
. < ” 2 ‘o ¢ J13 o ST
Display b z 090 1 HSmi
v o ) ;@ @, COLUMNS (18v) S
Y > (W5 s o5 es 7]
! 3 s ¢s, T (34 |3 " PRY Onz:lp 190
"2 3 45 6 v 3 zt< FH ¥ |3 & AHOAAAZ o >
CN2
Et ¥
n@ Frpara e iinivie
.. 08 gt s S
§@§ I L ted TO DOT MATRIX DISPLAY FROM CPU-SOUND
CNB
4 .
$o8-® behind =
—
AN
@@Lgé the Dot “lolldlalolels * y-oeen N«
1) . EEE R A58 S
| Matrix SolReeIo EEEEER R SR
CN1 . EEE| EIZEE
(¥B¥ [a < o
R | Display EEEH e g
g ara ' & e | 1117 1|
g8l 1 lgels | -BiEEcE. B .
CN1 2 2z(z RIBBON CABLE RIEBON GABLE
2 2l2l8
From g’S§ 1 CN1 CN3
wia M \
Xfrmr. MRECE DISPLAY GONTROLLER BD.
EFEEHE 520-5055-03
CN2
1
.

Il
2

3
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Playfleld Wiring

General lllumination Circuit Detailed Wiring Diagram

/0 POWER G.I. RELAY
DRIVER BOARD Siadbiie
520-5137-01

20v DC >
DO iapE-

Q200

U206 [
Transformer 74HCT273 [ 2N3904
Dat Transistor
MIDWESTCO L Z‘% r’;l1 - 1K ©Q
U396PB47 atcl

l

PRI-103.5-115-207-230V
50/60Hz 750VA
CLASS 130 EPBO

RELAY
DRIVER

YEL '1—
wl, [ Topeovse -
ao VEL FROM General lllumination
2 59 s XPRUR (G.1) Bulbs (6.3v AC)
£ S& YEL-WHT|, 5A 250v SLO-BLO Fuses
o o F27 F26 F25 F24
YEL-WHT | ¢
YEL-WHT | ¢
Bottom of Playfield J14
Shown as if lean-
ing up against the J15 l 9 8 7 6 5 4 3 2 1 l
Backbox. =2z 2 e ol 2| A Z
. Q o
: = g = 2 & > & J15-P6 to J15-P1 (Fuse F24)
9 « o I 2l 2] = 2| (G =BRN-WHT to WHT-BRN
> o w oz S| I ;: é Location: Upper Left Playfield
@ = WHT-BRN
: ‘e
Circuit S&
©m BRN- 1 3
WHT 1~ o™ o H1 { #2 ¥ #11x
J15-P7 to J15- P2 (Fuse F25)
) = YEL to WHT-Y
Location: Lwr. L( P/F & Bot. Bumper
WHT.YEL _

2
Circuit g a
2 o3
YEL O WA o M| #2  ® #9%

Note: Circuit 2:

1 ea. #555 Buib for J15-P8 to J15-P3 (Fuse F26)
Bottom Bumper (© = GRN to WHT-GR
_ via Terminal Strip Location: Lwr Rt. M/d Lt & Rt P/F, Top Bumpers
(included in Qty. shown) + Coin Door on Coi Door
‘Note: Circuit 3: WHT-GRN YEL-Wi
2 ea. #555 Bulbs for T .n :
Lt & Rt Bumpers . . 3
via Terminal Strip Circuit 9o
(included in Qty. shown} 3 oy g
GRN N #1*® (Witing #12%

Connector YEL

J15-P9 to J15-P4 (Fuse F27)
Q@ = VIO to WHT-VIO
Location: Upper Right Playfield

WHT-viO

.2
CerUIt S8
o 3
VIO T3 TR

* G.I. Bulb quant/t/es may

change during product/on
Section 5, Chapter 2 Golden Cu Q
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Playfield Switch Wiring Diagram CPU-Snd. Bd. CN5-

GRN-BRN 1 |~ Sw. Drive 1: Q1
Note: Al switches require diodes Some diodes are located on Taminal Stripe {under playfield) & not on the switch itsall G RN- R ED ' . ’
ot 3 — Sw. Drive 2: Q2
e B GRN-ORG )
Tomnat B GRN-YEL 4 — Sw. Drive 3: Q3
rp -
5 = Sw. Drive 4: Q4
For Switches GRN-BLK 6 I~ Sw. Drive 5. Q5
V3 GRN-BLU o
852 7 I~ Sw. Drive 6: Q6
GRN-VIO) | Sw. Drive 7- Q7
B s — - . ve 7:
Switch 1 Switch 9 Switch 17 _ [Swich 25 |Switch 33 [Swichdl  |Swtch4g  [Swich 57 1GRN-GRY o L Sw. Drive 8: Q8
p—/ p—/_- »-/-—K b—/ »—/ D—C/ »4/.—“ b—/-+4 Color Colur‘nn '
Lt Button Playfield 7-Bank E=3 (S-U Left Top Lef Lt. Turbo Left
(Skill) Glass Sw. D/T (1-9) (G)otden TopLane | |Orbit __|Bumper Qutlane PN sSwitch Drive
Switch 2 Switch 10 Switch 18 Switch 26 Switch 34 Switch 42 Switch 50 Switch 58 Transistor
g L L« Lo o b Lo oo SRyoee
4th Coth Lockdown 7-/§3ra\(r;k1 O)I Py s(-g |’«1 Mid | 1 Top léefi 1 Bot. ;urbﬂ Left Re- 2N3904
Slot Switch o) - g({O)lden op Lane Famp Enter Bumper turn Lane
& [Swtch 3 Switch 11 Switch 19 Switch 27 Switch 35 Switch 51 Switch 59 CPU"Snd- Bd- CN7‘
8 - . il
§ ¢ w o o b E - L« " r—q/l—K 10— N/C
a {6th Coin 4-Ball 7-Bank S-U Right ARt Turbo Left (==
& [Slot * Trough #1 D/T (3-11) go{l )den Top Lane Bumper Slingshot WHT_B RN
Switch 4 Switch 12 Switch20° _ ISwitch 28 Switch 36 . {Switch 52 _ 1Switch 60 WH 9 - Sw. Return 1: U400
>-¢/-—K p-q/-_K L« Pld o : g b »—/-K T-RED 8 — Sw. Return 2: U400
At. Coin 4-Ball 7-Bank =3 (S-U Lt. RHamp INGL: Single k=1 | Right WHT_ORG : :
Slot Trough #2 DT (4-12) gol{Djen Enter 9ed O/T Qutlane 7 — Sw. Return 3: U400
Switch § Switch 13 Switch 21" _ [Switch 29 Switch 37 Wi Switch 53 Switch 61 | WHT-YEL 6 | Sw. Return 4: U400
/ - . ~ _ - - — Sw. Return 4:
Cnt. Coin 4-Ball 7-Bank < S-U Right Re- WHT GRN 5 - Sw. Return 5: U401
Slot-DBA Trough #3] DT (513)]  [gold(E)n turn Lane [ WHT-BLU
Switch 6 Switch 14 Switch 22 - Switch 30 Switch 62 WHT-VIO 3 - Sw. Return 6: U401
o e ,,../.?‘ Lo et¢ e - n e VY M 5 L Sw. Return 7: U401
Lt. Coin 4-Ball Tr. 7-Bank  [E1|S-U Right WHT-GRY
Slot VUK Opto]  ID/T (6-14)]  igolde(N) Slingshot 1 |- Sw. Return 8: U401
5 Swatch 7 Switch 15 Switch 23 - Switch 31 Color Row
§ FER ;_./ »—n/ »—c/- |—-/ Pin switch Return
a |5th Coin ...Stack- 7-Bank k=1 (Left S-U Top Ic
& [Slotk [ |ing Opto D/T (7-15 Orbit Left .
Swich® ~[Switch 16 Swich24  |Switch32  |Swich 40 vy
o L« s o b«
Rt. Button Shooter (EE3 10 Point tock S-U Top b
{Skall) Lane Switch Ball Lane Right Bob Tilt
Plaase Nots: Switch Descriptions may differ slighly than that of the Dot Display dus to space restramts I/o Bd J1 3_
3 Power Cut for
H ivi H 18v for Disp.
Playfield Lamp Wiring Diagram 10 BLUE 52 a0 88
YEL_BRN- CN1-Pin 6
" —— YEL-RED 9 —~ Lamp Drive 1: U17
ote: All lamps require diodes. Some diodes are located on Terminal Strips (under playfield) & not on the lamp itseif - !
piode 33 YEL-ORG 8 — Lamp Drive 2: U16
genrminal YE|: BL 7 |- Lamp Drive 3: U15
tnp -
K 6 — Lamp Drive 4: U14
For Lamps YEL"G RN | H .
YEL-BLU 5 |~ Lamp Drive 5: U13
This Game - 4  Lamp Drive 6: U12
Lamps YEL-VIO .
3 +— Lamp Drive 7: U1
YEL-GRY

ﬂwm LMP 2 tMP 3 ﬁwm LMP S @LMPG ﬂLMpy ﬁLMpg — 1= te‘xmp Drive 8: U10
O n
Bonus ‘ﬂ Bonus —ﬂ‘ |
(3} Bat

—»
Boni
R | B ] [ | [ Pin Lamp Drive

(8) Ball
@LMP 9 LMP 10 @ LMP 11 5@2 LMP 12 Qz LMP 13 f@? LMP 14 fﬁ LMP 15 fﬁz LMP 16 Source N%:
VNO2N
8cnus Bonus Bonus Bonus Bonus Bonus Shoot
{11) Ball + (12) Bah (13) Balf (14) Bail {15) Bai + Again

LMP 19 LMP 20
7-Bank 7-Bank 7-Bank
{3) Ball {4) Ball

8) Ball
LMP 27 LMP 31 LMP 32 RED gI(:{)NBFd—' J12-
7-Bank 7-Bank 7-Bank Bonus - 1 — Lamp Return 1: Q33
(11) Bal (14) Balt (15) Bat 5X RED-BLK | Lamp Return 2: Q34

LMP 35 LMP 36 mp a7 ﬁ LMP 38 LMP 39 LMP 40 RED-ORG
v Orbit Lt Ot I ortit Lt Ogbirﬁ @ butary ] Lt Retu l RED-YEL = Lamp Return 3: @35
M o £xts bl Spedis! 2podel Moda - Lamp Return 4: Q36

2
3
4
LMP 43 LMP 44 LMP 45 @mes LMP 47 91_»,1?45[ RED-GRN 5 |- Lamp Return 5: Q37
Iﬁ;méplx J I |- (Fam, Sacipot” s Soece | RED-BLU| ;| Lamp Return 6: Q38
8
R . Outlan 9

=

P RED-VIO

LMP §1 LMP 53 LMP 54 SO L Lamp Return 7: Q39
L)den Djen old(E! qoide(N) ] RED -WHT I~ Lamp Return 8: Q40
LMP 59 @LMPGO LMP 61 QLMP 62 - N/C 10— Lamp Return 9: Q41
Bion Bank Shot i Single D Sotor 11 |- Lamp Return 10: Q42
LMP 67 mp 68 mp 69 ﬁ LMP 70 M2 N/C  Fromuo Pur
Top Shion ] Shaoa ] |55 *'1 P DIeEae s
Lane (K) Orbit 2M O 5M 2X Lamp Return

LMP 73 LMP 74 LMP 75 LMP 76 LMP 77 LMP 78 Transistor
1 Source N*:
Arch LED Arch L Arch L Arch LI Arch L Ar STP19NO6L
Check 1 Check 2 Check 3 Check 4 Check § Chock 6

Please Note: Lamp Descripfons may differ slightly than that of the Dot Display dus bl.r‘:l.er:
resi nts.
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Playfleld Terminal Strips, Fuses & MISC. vviiiiy UEDLIIPULIVIID X vLdtivild

- LEFT :
+ FLIPPER FUSE -

i UPPER LEFT
'FLIPPER FUSE

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

See the Pink Pages, Playfield - General

Parts (Below) (Page 52) for Terminal Strips,

Diodes, Fuses and Fuse Holders Part Nes.

Also Note:

Terminal Strip & Fuse Holder locations
shown represent the general location
(your game may differ slightly).

Explanation:

All switches, lamps, coils require diodes.
The diodes not physically located on the
switch, lamp or coil are located on Term-
inal Strips under the playfield. The Switch
& Lamp Matrix Grids also note which
switch or lamp has a diode on a Terminal
Strip (noted by "DOTS" meaning: "Diode
on Terminal Strip"). There are diodes
located on solder lugs for the Magnet
Fuses (if used). All fuses are rated:

3A 250v Slo-Blo, Do Not Over-Fuse.

Golden Cue Golden Cue
Switch 16 G.I. Bulb
Shooter Lane Turbo Bumper

(Fuse F25}

© ORG-GRY
Lo
]
>
@ WHT-GRY
ST Bube® Switan 25
C ?fbougggpers D W7_<cBank:(7-15)
(Fuse £26) sv"{%ggﬁ'(e-eam
WHT-GRN
I=D BLA ? RG-VIO
° !
EEN
: RER & [1)-WHT-vio
) WHT-GRN
3 e o RG-YEL
REEN
RRER & [T-WHT-YEL
° Golden Cue Golden Cue
E S“’7_“-°B'Lr113'(3-11) Sv’%'-%haﬁﬁi(s-u)
° Sv?tceha)\ﬁz(z-m) Sw?f‘-csharzﬁl:(s-13) E
S"y“.%"af‘.Z: 1-9 Sv‘?‘-%hagg(a-tz) Y
— (1-9) — &=
- - £
@{ 1 }ORG & [7L )ORG-BLU o
& [T-WHT-0RG|  ||& [T)-WHT-8LU "
c
© [ 1)-ORG-RED ™ ORG-GRN 5
. - ; 2
Y & WHT-RED é WHT-GRN o
” ~[T)orG-BRN| g RG-YEL v
o - .
o @ WHT-BRN & WHT-YEL
5 —
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3-Flipper Circuit Wiring Diagram

The White Star Board System™has allowed us to simplify the flipper circuit to the point where we have eliminated
the flipper board all together. The flipper circuit is now contigured the same as any other solenoid drive circuit.

GRY-GRN
GRY-YEL
GRY-ORG
GRY-RED
GRY-BRN
i
oz x x
ap £p | g8
O &z O©asx a2
it R, L h
a2z £z tz
(o) Um wa
w = a
agd xg S
a
>
RIGHT LEFT
N.C. EOS N.C. EOS
SWITCH SWITCH
NOTE:
N.C. = Normally Closed
N.O. = Normally Open
BLK
(GROUND)
00000000000000

1 10 15}

'ooqooo

Q0

000000009¢ 000
BLU-BLK
RED-YEL 50V DC ORG-GRY
RED-YEL 50V DC . ORG-VIO
3A SLO-BLO RIGHT
(Located under Playtield) [-r\;:;:/'?\o/\-] E‘blﬁ_PER
™\ RED-YEL 50V DC BLU-YEL
—| S\ —(—
3A SLO-BLO
{Located under Playfieid) zsc:ﬂg’?o [L:[E_rp.l;aER
GRY-YEL COIL
L e L
3ASLO-BLO UPPER LEFT
(Located under Playfield) 21:;:30 FLIPPER
GRY-YEL l< COIL

Technical
Overview

Our New Flipper System
uses one supply voltage (50v
DC) for both kick and hold.
Once the Game CPU detects
a flipper cabinet switch
closure (during game play) it
applies a 40 msec pulse to
the gate of the flipper drive
transistor (STP20N10L). If it
continues to detect a flipper
cabinet switch closure (the
player holding the button in)
it will continue to pulse the
flipper drive transistor 1 msec
every 12 msecs for the
duration of the hold cycle.

The E.O.S. (End-Of-Stroke)
Switch serves the same
function as before as it
prevents foldback when the
player has the flipper
energized to capture balls.
The E.O.S. Switch is a
normally closed switch which
opens approximately a 1/16"
when the fiipper is energized.
The Game CPU will detect a
switch closure if the flipper
bat is forced back by a high
velocity shot or rebound on
the Elayﬁeld and will apply
another 40 msec pulse of
50v DC to the coil.

Section 5, Chapter 2
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Cabinet Wiring

Transformer Power Wiring Diagram

( ; 171 1FM2 J17
. iON/OFF 1F/M1 GRY [ - A
e | ot o iBt o BLK = 2 3 19vAC L ﬁ-—
v -
ggj)\L/Tg?v Povo [ -] 2 J §‘GHYWHT . i FoR Loaic
50 Mz 160 My 1 ‘.WHT [_. L 4 [; ~— + -12v DC
AEY —-%’| - 1 476 TO BRIDGE 3
o ; '
- k] GRY-GRN 19v AC . J
a. i < o a SR -
v, | .
&2 [ 3 EI;QML< g .< (J3vAC |~ 8 |
eS| 1svac : *ﬁ< s FOR t8v DC
§g ! J. I— CONTROL LAMPS |
8> ] —— 4 - BLU-WHT 13v AC TO BRIDGE 20 lis
l > 1 o 10 9 |- g
1
--=-K s <l WHT-RED , 16v AC s L o
WHT . . N FOR 20v DC g
[ ° [ - colLs T
DOMESTIC WHT-RED 6 16v AC ; TO BRIDGE 2 [~ <
CONFIGURATION - W
1 GRN RED 8v AC 3
= GROUND 13 i T a
N R } Domestic = WHT 115V AC | ng]é‘s" pe Q
Intl. = BLU 220V AC RED " 8v AC 70 BRIDGE 21 9
{N)eutral 4
J11
ciNE BLK-YEL ' 48v AC s I
GAN (o (E)arth Ground) j—E }
11 FOR
VARISTER 24v AC
Domesiic = SERVICE QUTLET YEL-BLK 50v DG
mmmaﬁgggv 11 (Domestic / International) .‘—‘—‘—< 15 1 ?g‘LS
275V D tic = Note o./'Vf'A" /nmnzn;;::/ Gac:nt } 24y AC
E?AMESSOCV Nave of requre a Service ulel HOT (Ljoad BLK-ORG 1 48v AC BRIDGE 1
Sl Intl, = BAN 220V AC 2 2
Intemational = Domestic = BLK 115V AC CNi1
SAZSOV WHT-GRN ) 88v AC P
DISPLAY
JUMPERS FOR VOLTAGE VARIATION o WHT . 3 | POWER
- SUPPLY
BOARD
BLK-RED . 100vAC |~
BLK —
O @ @ c<< 1FM3 J1a
@@ @ CONFIGURATON FOR g
WHT DOMESTIC 115V 1 1 5
OO <<< s 3 2
| YEL 2 2 FOR 5
115 VOLTS | GENERAL |_&
6.3v AC ILLUMINATION «
YEL-WHT & ]
v CONFIGURATION OF 220V v 4 4 - (%
v OR LOWER LINE VOLTAGES V 5 5 a
V' FOR INTERNATIONAL USE Q
6 6 S o)
EXPORT/HIGH — =
LINE VOLTAGE = 01010;
230/218/206 VOLTS @ @ @
,,,,,,,,,,,,,,,,,,, ><
1F1=5A250V SLOBLO  WHT 197010! wme LOCATED IN THE BACKBOX| &
1V1= 278V VARISTOR — S
230 VOLTS BLU wWHT - @
w
I
arololo s Lotolo! -
WHT] :I WHT] BLU b
DOOH OO :
OO® 0]0]0; — 2
............. s
206 VOLTS 218 VOLTS Y o
calsr —
STARTER
1F1= 8A SLO BLO e FLVOR. FS2LIaHT E
1V1= 130V VARISTOR SPIN2010-5007-00  SPi NROH*N 5
1 m
<<< BLK-WHT (? %) BLK o
.&us..@@ @ CONFIGURATON FOR P
JAPAN or =
WHT FLUORESGENT TUBE z
OGO ®]| Low LINE voLTAGE RED 3 ooy 12 ] it &
OGO <<< i
o
100/105 VOLTS 3
w
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Cabinet / Coin Door Wiring Diagram

COIN DOOR
cPU B0 PLUMB
CN7 N BOB TILT CONNECTOR _
i Titt
WHT-GRY am Slam
SW RETURN 8| 11— i @5t Comn Siot
SW RETURN 2 Future Use ’
7|2 -
7T whirvio START WHT VIO
e
WHT-BLU I WHT-BLU Left Coin Siot
SW RETURN 6| 3 ) ? D1 e
U S Bilt Acceptor
SW RETURN 5| 5 M WHT-GRN 5 >A WHT-GRN _Centar Coin Srfol
) 7 WHT-YEL j ) WHT-YEL Right Coin Siot
SW RETURN 4| & > e ppi———® oo
N WHT-ORG j Y WHT-ORG Future Usa
SW RETURN 3; 7 Dt R
WHT-RED j WHT-RED European Use
SW RETURN 2{ 8 {oDp{———o e ———"——@
[
CPUBREY . Lanvio Pl | 1rom oNs.ps (sw. Dve ) aAN-VIO
. fom - OW. B
SW DRIVE 7| 8 ) d e > 5 o BRNF\‘_
GRN-BAN from CN5-P1 (Sw. Drive 1) E
SW DRIVE 1| 1) < 1D {
= BLK L > GAN
CPUBD BLK 1 : ;
cN7 = : _
[ =
BLK .
cRu g0 Memory Protect < P PORTALS
< Swatch SERVICE
BLK-RED irom
1P e & BUTTONS
x fn y
3 top{ -G o= e g e,
g GRY-VIO BUTTON
D {op ey
g GRY-BLU
o S| GAY-BL <D e R
75 GRY-GRN < BUTTON
RIGHT FLIPPER GRY-ORG 1
~@BUTTON LN ! i
T _tEFT FLIPPER <4/ b
| 8UTTON. __ \| GRY-BRN A
e <> N G,
y : YEL-WHT
DEDICATED 3> WHT-GBN < D EL LAMPS
SWITCHES Gl GAN ¢ YEL
6.3V AC N
o ; COIN
Z] [N ] DOOR
YO DRVABD :
Jis
________ N U
COIL WER FOR USA 2 SLOT
INTEHLOCK SWITCH COIN DOOR ONLY
1O DRVR BO
a7

Normalty Open - 1

RED-WHT 16 VAC f

AMP CONNECTOR

[ r
+ t 3
H : :
i ; ;
i ? !
] ! 1
ll 1 '
[ 1 .
] 1 '
1 ! ;
' 200(‘31[85 \ TO $ BILL VALIDATOR '
H H :
: »—-———————{ XFRMR| ! 15V AC  (ag) Bk :
: H Common - 1 j <4 '
i i WHT-RED 16 VAC i VOLTAGE (AC) WHT e :
! VODRVRBD ! . DIODE ;
z Normaty cpon 2“0 nzsoeioo < |
: : BLK-YEL 48 VAC E ; SWORY 1 GAN-BAN |- |
¢ 1 50v : SWRETS WHT-GAN_ | o !
: H COILS H )
Lo .———-——{ XFAMR | | i
‘ ! Common - 2 H !
o BLK-YEL 48 VAC ! ;
N 1 Y e n
¢ e it delnletedelebitniufnintpduninieieteieb el i
‘ FOR USE ONLY IN TO SENTINEL COIN MECH. |
R SENTINEL COIN DOOR WIRING CONFIGURATIONWILL 1
¢ VARY ACCORDING TO |
; OUNTRY |
H ! !
i t
: H
t :
! CN ;
i RED i
; oPy m +12V08 | | [[WHTEL :
: CN7 CN1 5 Kev| 3 [KEY :
e '
: WHT-BLU SW RET 6 N2 | ¢ [ WHTGAN i
. _WHT-GBN 14| sw RET 5 N3 | s [ WHT-YEL ;
; WHIYEL |g| sw RET4 NU [ g Y ;
cns[ 1] _GANBAN SW DRV 4 N« |  [WHT-RED !
) KeY ny | g [ U !
. B RED ;
‘ —BLK Jo] anp +12vDC | g !
’ 1 movoc SN 10 |y vET— 1
i SW 1 14y d i
v sw2 |, [ GRY-GRN '
v sw3 |3 | GRYBLU !
i SENTINEL INTERFACE NU |5 :
o BOARD sw4 i [ GRY-VIO '
[ §20-5037-01 :
P T !
o !

i 1

~ COIN DOOR}

H
¢
H
k3
1
i
i
3
i
1
1
t
i
H
3
i
b
t
i
i
B
¥
$
5
t
H
H
1

CPU/SND
CN4

MONO SPEAKERS X3 |

BACKBOX LEFT
SPEAKER (SP2)

BACKBOX RT.
SPEAKER (SP2)
BLK
CPU/SND
CN4
YEL-BLK
2T +
CABINET BOT.
7 > [ G SPEAKER (SPJ)
YEL-WHT
TO COIN METER
J16-7 +5VDC .
vODRVRBD 22 RED 2
J7-10 Q4 <
VODRVRBD 78 VIO-GRY Vs
<2
N/IC P
3
FOR THE PRINTER
SUB-ASSEMBLY
GROUND 00 BLK 7
J16-7 +5VDC <
VODRYABD 22 RED P
J16-3 +12V0C <
VODRVRBD 82 GRY-RED <s
AS

Use both Extra Buttons
to operate the Up/Down Center Post.

Use the Extra Left Button

to operate the Left Outlane Ball Deflector,
Use the Extra Right Button

to operate the Right Outlane Ball Deflector.

EXTF{A CABINET BUTTON(S)
or the "SAV-A-BALL" Feature(s): CPUISND

GRN-BRN
z
Fo
NO. ©E\NO
Tz

WHT-BAN

WHT-GRY

Extra Bunon(sz kx(z;ed under

the Flippar Butt CPg“%ND

PRINTER INTERFACE OPTIONAL
Cable Wiring Harness Part N

036-5408-00

AS-232 Printer Interface Board Part N%
520-5069-00

----- ,

Connection Notas: PRINTER BOARD E

CcNt )

I/0 DRVA 8D J16-3: ]

+12vDC DATALINES ke 2 |

/0 DRVABD leall

I/O DRVR BD J3-10. kot

PRANTR CNT Ks |

A

IO DRVR 8D J3-9: K7 [

PRNTR CLK e !

Kol

1/O DRVA BD J2-10: oz |

PANTR ENABLE GRY-RED ;_‘ |

]

/O DRVA BD J3-1: T <2

PANTR BUSY _BRNWHYL [¢ ¢ E

/O DAVRA BD J16-7: TNE el

+5V DC BBN Lot

Ji T, NN Doy ¥

CPU BD CN7-10: _BeD e gt

GND Ji -V, GHE— DY ¥}

o

!
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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 ﬁBLOC ED) R1 (Rec. Bd.) bleeds the gate voltage off of Q@1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit operates identical as the LED1 Circuit.

, +5v 1 Jest 1
| CN1 ! CN1 i
: Zf ] i ) :
! 2 * * * 1 [ WHT/XXX ¢
! RED E R2 (Switch Row/|
i I —> R1 56K Q E Retup o}
1 R1 ™ MTS000UR ™ B Q 1
! 180 Q i 5200 !
] ' —D 6 i
| : R3 Q18 ¢ I
i LED 1 — | 10K Q 2N5460 . !
1 MT5000UR Z — : Pomt '
: ! Tost G=Gate D=Drain _ 5=5ource :
i : Point [B:Base E=Emitter C=Collector' 1
i ! ) :
! R2 i {3 | WHTXXX !
1 180 Q : (Switch Row/1
: l Return +) :
! R &?Eo?ouzn E !
: LED 2 - : X :
: MTS000UR —_: : 2::3906 :
. ' .

1 R6 Q3 !
=i : 1K@ 2N5460 2 | GRNIXXX |
| l L] ! Ao .1 (Switch Col/ i

B 1
1oL 520-5173-00 | 520-5174-00 rves)
1 GND Transmitter | Receiver 2 = Emitting Light :

_______________________________________________________________________________________ [}
Trough Up-Kicker Dual OPTO Boards Component Layout & Parts
520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)

(Screened Text Printed Larw/
@ ‘ TRANS REC

Jia

#| |e % :
Front Side Back Slde Back Slde Front Side
(LEDs & 2-Pin Connector) (Solder / SMDs) (Solder / SMDs) (LEDs & 3-PIn Connector)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. (with all ltems 1-5
— 1 520-5173-00 Dual-OPTO Trans. Bd. Y PCB Assy. (with ftems 1-3 on FX)
1 2 165-5100-00 LED{, LED2 o LED MT5000UR (Ultra Bright Red) v
2 2 121-5067-00 R1, R2 180 Q 1/8W Chip Res. (CHC <]
3 1 045-5111-02 CN1 L 2X, .156" Rt. An%le (26-60-5020) Conn. @
4 3 545-5518-00 n/a OPTO PCB Rubber Gromment o.
5 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer —
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. LED MT5000UR PCB Assy. (with all Items 1-9] n
— 1 520-5174-00 Dual-OPTO Rec. Bd. (T1-3/4 GaAlAs) PCB Assy. (with ltems 1-7 on IX)
1 2 165-5100-00 LED 1, LED 2 (Ultra Bright Red LED MT5 UR (Ultra Bri ht ed) c
2 2 121-5068-00 R1, R4 Sega Pinball Part Ne 1M Q 1/8W Chi ) Hes. (CR W\)\I O
3 2 121-5069-00 R2, RS 165-5100.00 5.6K Q 1/8W Chip Res. (CRCW) s
4 2 121-5011-00 R3, R6 10K @ 1/8W Chl{) ReS.F(E RCWl)_ [
5 2 110-5006-00 Q1, Q3 2N5460, Transistor (P-FET SOT-23) (7
6 2 110-0086-00 Q2, Q4 2N3906, Transistor Ug]
7 1 045-5111-03 CN1 3X,..156" Rt. An%le (26-60-5030) Conn.
8 3 545-5518-00 na OPTO PCB Rubber Gromment
9 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
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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 previos 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):
- A S S, A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead
9. P at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
L Scope should display a STEADY +5v as shown in Fig. A, Wave Form
Diagram.

0 * 00

‘ig. B " B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
> 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.

b3

Th = Switch Read Period

3. Bench Test (See Fig. C): Fig. C +5y

Please Note: To perform this test you must use a spare 560.01
560Q Pull-Up Resistor, SPI N% 121-5047-00

Disconnect the OPTO Transmitter / Receiver Board from >
the circuit. Connect one side of a 560Q Pull-Up Resistor 0PTO %Z 0PTO N
to Pin-1 of the OPTO Receiver Bd. and the other side of Trans. % Rec. oPEN "
the resistor to a 5v DC source. Connect Pin-2 to GND. 2

Connect a +5v DC source to Pin-1 of the Transmitter & GND (i D_l BLOCKED DV
GND to Pin-2. Align with the Receiver OPTO approx. 3" =

distance. Using your Volt-Meter or an Oscilloscope,

monitor Pin-1 while BLOCKING and UNBLOCKING the

BEAM from the Trans. The output will be approx. +5v

DC when the BEAM IS NOT BLOCKED and approx. Ov when the BEAM IS BLOCKED.

Wl

Trough Dual OPTO Boards Alignment / Test for LED1

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—

Fig. 2
Plunger blocks BEAM
. ) ) Lift
View facing Plunger ——s1—1 plunger
trough (with 1 to check
playfield in switch as
Service Position #1) shown.
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Sectional view from

/N (———
r Fig. 2a )

=~ TS
q Light Path 1]

< —_—— — - b

LED 1 (Note LED T
1 “ alignment) I U

right (Fig. 2a & 2b)

| e—m—

Rec. Trans.
Side | Fig. 2b Side
| |
1= —&r
| |
< - b
LED1 LED1
\ )

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 restin%on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
ED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See

as a BRIGHT

Fig. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
THOUGH. 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.

plunger
to check
switch as
shown.

I M P ORTANT

[ Fig. 3a
I

LED 2 f

Light Path

| S|

(Note
I alignment) l
O

If replacement of LED is required, insure that is mounted correctly

before and after soldering (See Fig. 4a/ 4b).

Fig. 4a
Correct Position

Section 5, Chapter 4
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Fig. 4b

Incorrect Position
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Rec.
Side
1

LED2
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Dot Matrix Display/Display Controller Bd. Combined Display Connections

BLK ; GND
— KEY
—— e 2 4 BEL oN2
RED [0 ] { +5VDC
CN3-Pin26 | BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 O
STAT @ NOT USED ©
RESET STROBE o
DATA 7 DATA 6 m
DATA 5 DATA 4 —
DATA 3 DATA 2 RIBBO(;\JN?)CABLE 89
DATA 1 DATA O B o
SWITCHS8 | SWITCH 7 T
SWITCH6 | SWITCH 5 'E 8
SWITCH 4 | SWITCH 3 o A
SWITCH2 | SWITCH 1 o
CN3-Pin 2| NOT USED | NOT USED | CN3-Pin 1 y:
K
o
CN1-Pin 14 NOT USED | NOT USED | CN1-Pin 13 R
GROUND | SER. DATA (]
GROUND_|PIX CLOCK
GROUND [coL Lated] R BBOCNN 1CAB" E
GROUND__|ROW CLOCK
GROUND _|ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | CN1-Pin 1
Ne)
P2-Pin 14| NOT USED | NOT USED |P2-Pin 13 e
GROUND | SER. DATA 8
GROUND_|PIX CLOCK
GROUND_|COL. LATCH R'BBO'\AZCABLE o
GROUND_|ROW CLOCK %* o
GROUND_| ROW DATA -
P2-Pin 2| GROUND  |DISPLAY ENABLE |P2-Pin 1 Q.
L8
Q%
VIO-YEL 5 4 +68vDC X9
BLU 7 +12v DC = w0
RED 5 +5v DC g
BLK c GND
YEL . GND - P °
— 5 KEY Qa
GRY-YEL ) .98v DC
YEL-BLK ; -110v DC
T

Q0
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Display Power Supply Board Schematic

TPRK158!

wsv _,, v

D2
s20v 1N4004

TPKK156]

Display Power Supply Board Component Layout & Parts

Ao SEGA
_:]_ PINBOLL. INC
VRT R8 -
]k
| |8 D6 c7, =
N P DI[] oe_=
CNt "™~ C~O ¥ rao-ao{ |
- B | g L
Ww
of @ T wC_ O
¥ R7 - G3 X
g | [ S B e—Y
Bu | N A A L
§E Bl Zao- o] ‘ o =
- Q1 03 @
c1+ mnz{: T (— ] 03— |
T o |
O Ri- B o ————| O
I(TEM QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
T BN Byl Poversumy b ASIRRoE feserty
- - . B, S
2 2 535-5000-11 Q3,Q4 Heatsinks - AAVID #563002
3 2 125-5044-00 C1,C2 220uf-, 200v, Radial |%{vtlc Cap.
4 4 121-5038-00 R4. R5, R9, R10 1.5K & 1/2W Res. (R9: NS)
5 2 121-5059-00 R6, R7 330K © 1/2W Res.
6 2 121-5060-00 R2. R3 47K Q 1W Res.
7 1 121-5061-00 R1 130 Q 5W Res.
8 1 121-5062-00 B8
9 2 112-0053-00 D3, D4 "
10 1 112-0062-00 D5 A
11 1 112-0049-00A D6 ]
12 1 112-0061-00 D7 o
13 1 110-0100-00 Q1
14 1 110-0082-00 Q2 —_
15 3 125-5035-00 C3,C4, C7 n
16 1 110-0103-00 4
17 2 110-0101-00 Q3,Q5 N £
e 3 125-5003-00 G, 08 i O
' & 124-5003-00 Y1 =
20 i 045-5015-08 CN2 b
21 2 112-5003-00 01, D2 3
22 1 045-5015-07 CN1
23 2 240-5008-00 Q3, Q4
24 2 237-5501-00 Q3. Q4 6/32 X 3/8* PPH Screw
25 2 205-0004-00 F1 Fuse Clips
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Display Controller Board Schematic
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«FB1 AND F&! ARE FERRTIE DEADS. )
B WSy —ed UFF 2 BAd
. o[ em
peo_ 121 o PR P sy ul4 a2 L@ :11'
o Llg, pon 13} 50, A3 v
B2 | 801 14 A4
Az Ul2 oal rH
£a) A3 ape {602 15 AS
BAY pae 2= 807 17 0Q2 A6 A A
C £ A pal 4 e 1) o3 el A
Vo1 75 bz IS BozE 1%, bas 4 Fiam
Il 2 0as 26 &A
TN 003 Nooe 5 5 As
\e 27 DG+ 07 Z 0Qs Ala 23 1l
Ag < S [slokg 25 AL §
hs 26| .o 00s 5 3 ALl .
BRI 23] qia one 5 > 2 b A2
a1 25) o o7 = PR PN LIk
7] At a zae
%J?_ZB. A1z \ a4 Th
13 s DET 24 RIS
ot Bl ]
7029 :::’ =& rie [Z; ::?
XA 2 ROFCS 22 17 [
AIs - |24 TR vy
A H H:,«, AL g Ala sy
A 381 5 .
- At 1IN EL 27Ca40 FORTTR
AR RESEY
\ 27Ca4d L]
2 \ .
2 BE
e \,
Wil 2 —
oAtag [7 — 9 FETTH N\
DRTAZ 13 3 "1l 1 [ HCT08 :
DRTA* | S DIR L %
CATAE |7 e B B E: = T
ACNE] pATAR £29-C33, CIE-C3I8 = 47Qp+ 18! q, A 12 800 4 sQU1s/ o
£) 5y
B stan 3 DATAL 7| s az |2 01 - v
STAT+ 75 DATAZ &l g2 K] 02 L1080 T
DATA] E 8; a4 5 3
HORZK13 pATAY| 4 as as [2 o
DATAS e e I 5
DATAE y ) 806
ATA? g7 A7 13 807
» a8 ag |
7405245
c33_|_ 32| c3] cae| cas| ces| c37| cf
- —1
LR b “svgm
Lo ¥
ui19
.42 mco ‘2 1
ENT |
ENP
P ROAS
STATe 21 a 0o |
ATl 3 aa N 801
A2 bl bE [TF
A - 5 803
3 I Q0 5 /
74L5163A
c3gl cel carl caz] sV LSt —L !
c27 _|c28
| AL 8 U13/B
< €27-C28 = 470p¢ L—] EC gt [38n 1l 7 |8E
£39-C42 = 470pf = X1 LR
310 . ez QS o
B SV 8nHZ
RST AST

4 3 ' |

Section 5, Chapter 4
Printed Circuit Boards (PCBs)




Display Controller Board Schematic

Section 5, Chapter 4

Printed Circuit Boards (PCBs)

Golden ¢

\
!
{
[
|
|
|
|
!
|
= s i
I :
XTI
]
RN Y P
7403157 FALGIeC
DEHAT A \ LA T
RAS
il
D) 1 ) l
oRE
ETE
FE /
.
. = .
_ BA0 M R
iy pLE pea 111 MAz S— i
-l El nﬁ.x MA r—a; .
O T J Mg i
0N IS ' mrg 2208,
MEES : A 1 ch?
G p — [aloke
o AE ! Z LAY
A8 = I = neg cAs
me Loa i haz i . A CAs
01 ; ) i 2 cuRsoR 4_cALR
[P | 3 = MA@ s
w2 - il HAS LP3TR S LAl
. 102 D ! USs MAL & A2
ne3 Lo Aol tAie, ; L% na12 2
oY ST MALL ! = 17 _catafd feaa
o L B0 AL MALR
s 5 a2 AL B0 33 T
05 oS 12 pe
3 181 |6 DAL, i 801 }
ror 19! S N Y 1 o lam A
S fyg DAL ; 02 RAG
zad) : i 02 37 [
.29 ! B0 RA|
03 S Az
! B0+ RA2
= i D4 o |35 FAZ |
! 05 [ RAZ 4 FRe
KAFR Boe 27102 Rt |2
; 80728
. —r L
- ,:P-ETN T - e SARS ; —
s 7 T : A ) :
ERTEEY
ETEY
vt )
i S
T N ] Ji( _
3 s AR “
g? B Al r
DI o 118 AL s
D2 JOR R L 5
D+ e L ER Ny
o7 o 5 _ear :
e [LE_BRa i
e s Ll _BRS ! FOATA 2 &
H1 A HE e : s . ;
FIRG AL = CLATCH A3 va 4
D) f-uT ; ::_2. c RAG 8 A4 ve 32 HDRZX7?
S T ERFLL]
a4 =
2 rse Alg (£ B8NS
F usa \—-ﬁ
+ Lie B
<4 AUMA —5« R12
) E«Si F‘é,: = A ]
1@ S rex
=59 AALT BS 15 N\
Y REET  uae B Sa »e
Py ; GND uce P2 esy
— Es A I
2 9
a3 12 O s e
~TFK. 02 15 FRRYIR
w2 5| 12 1703 e mey ]
ne 1s 104 pa-mee]
a AR BR .2 gs loshiyr—) ¢
] 1,06 H
ui3-/A 18 1,07 H
xS Is o8 [\2_2F0
aE_lamz3 58 LI wv
L e & lie [s0]
CLR FALIGLA VoreD e QO
T DISPLAY CONTROLLER BOARD o
HHHZ| sy omy | SPL BART W FANED BY: | 471273 .
. D 520-5055-03| c.e.s. INC. n
RST Sh l f MOORL D
szt eet 1 of 1 |237-case-e c
| o}
2 1 9
(o)
(V)
(V]




Display Controller Board Component Layout & Parts

CN1[2 14 Ci?_c)_‘ C1§—D“ C1@ CZQ_Q 25 1
RESET CN3
ﬁ::i:l, W] w—>— o~ RrsA—h I ‘ﬂmz
c1 s - —3
CWQQ—( > = R‘jﬂ v c23 (— Réa;{:}d 2;5—66 z::
€2~ N 2 ™~ c2s c38_ cas
Ct oy PN i = Vi c3g car
- » il o g O~ cspg cul—QQ c48
D= o ci4 > ] - Re L_h ca c41 c4g
L g —(O- o % c21_— e c3;0© CA;Q—‘Q cso
" —VW — u7 V] [8,] m X1 RWG C33 Q e ~7 C51
Cc10 D ~ R11° :] > )
fJi @ riz-_h et ou Rr19 =~
% vs [ 1% % B G SN = r2o 1+
MY ~ o N y r2t L+
N o L] uis 1< N <8 rzz 1+
© o cti . R} c1e c22 (:% % R“g
L] ] R2 —— ROM 0 ROM 1 S & R4~ z::f{:}_\
u12 u14 (&) C43
T S ue BAh N N hd e e N
-~ RAM Re T H L |
uz ci7 c2s c3s vt s
M us [ - O O N
Y ~ o)) —-
> ~ N ute [ ) N} ute [V uis [ wn ~
— — N ~ ~ = ;E
> = ) R‘ o o RY RJ w 1
Py o = 5 5 > = > IN
N - ” o o N ”
-—J FB2 'X 2 ﬁ ris L
CN2 [3IPKK156B] C83 o g » ris L
s ror @ N L] riz
o A
GND(A*-SV c12 REV-D R1s O
520-5055-00
ITEM QTyY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5055-03 Disglaal Controller Board (FCC FEB98) Complete PCB Assembly
1 2 077-5217-00 U12, U14 32-Pin, IC Dip Socket
2 1 100-0397-00 32 '( X 8 Static RAM (62256L 10PC)
3 1 100-0189-01 Utt 68B09E
4 1 100-0233-00 U9 68 345
5 1 100-0351-00 Uu1s 74HCTO00
6 1 100-5001-00 U1 74HCT240
7 1 100-5000-00 us 7415151
8 4 100-0046-00 U3, U4, Us, U7 7415157
9 1 100-0049-00 U19 74L.S163A
10 2 100-0058-00 U7, u10 741.5245
11 1 100-0064-00 (VA L:] . 74 1.S374
12 2 100-0037-00 U13, U20 41.574
13 1 965-0107-00 U16 - ORANGE DOT PAL16L8 ESCNI_) (Programmed)
(Note the type of PAL)
14 1 965-0108-00 U2 - ORANGE DOT PAL16R4 !(:_25Cl_\ll_) (Programmed)
é ote the tgpe of PAL)
15 23 125-5031-00 C7>C11, C13>C26, C34, C3 1 UF 804‘1 AXlal Cer. Ca P
16 1 121-5051-00 R8 100K W C.F. Res. 5%
17 15 121-5011-00 R1>R7 Rg, R10, R12, R14>R18 Q 1/4W Res. 5%
18 1 121-5014-00 R13 220 Q 1/4W C F Res. 5%
19 0 na R19>R26 R19>R26: /2
20 21 125-5028-00 C1>C6 CZ7>C(33 C36>C42, C44>C51,C53 70pFé (‘] X, Cap C44>C51 NS)
21 2 n/a FB1, FB2 Ferrite (274300
22 1 125-5015-00 C12 100uF, 25v, Cap. (Radlal lec.)
23 1 045-5015-26 CN3 13-Pin, Dual Row Conn.
24 1 045-5015-03 CN2 3-Pin, KK-156 Conn 540445-3)
25 1 045-5015-02 CNA1 7-Pin, Dual Row 1" Hdr. Conn.
26 1 140-0013-00 X1 8Mhz Clock Oscillator
27 0 Not Usgj SWi1 SW1: NS
28 1 (See Pg. DR. ® Table) U1 MB RO (U14: NS)
29 1 n/a Ut 00pF, Cap.

Section 5, Chapter 4
Printed Circuit Boards (PCBs)




1/0 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 11VDC which is inserted into a linear
voltage regulator for the output of 5VDC. This 5V regulated voltage can be adjusted by potentiometer R116 the
voltage should be set to 5.00V. Besides powering the I/O Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma &Dot Matrix) Display and Plasma (Display) Controller Board. Power for these devices

comes off the I/O Board on [J16-(4-8)].
+5V, +20V, +50V, +18V, & +12V LED Indicators: B Of
These DC voltages are derived on the 1/O Board by LED SUPPLY VOLTAGE
rectification and filtering. Each has a LED indicating that L2 +5
[%ower is being supplied to each of these voltage sources. L200 +20V
he -12V supply comes from the same transformer winding [ 201
as the +12V thus it does not have a LED indicator. 20 +50V
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/O will reset in three (3) cases:
1. The CPU is in reset. The CPU's reset signal is fed into the /O through connector J1 and forces
the /O into reset.
2. The 5V supply has fallen below 4.75V.
3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

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

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

Address Decoding:
All Address decoding is done by two 74LS138 (3 of 8 decoder). Both of these must be in operation for the /0O

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

Note 1 * Clip on the resistor side with the white stripe. ** R1 controls Q1 and R2 controls Q etc...

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

Lamja Matrix:
12 has 10 low side drivers for the lamp strobes which consist of 19N0O6L 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 lilumination (G.l.) Lights: ,
J15 has 6VAC switched on and 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 6VAC source.

%]
@
(W)
a
n

c
0
)

(@)

(<]
wn

Section 5, Chapter 4 Y
ap | Golden Cue Q00

Printed Circuit Boards (PCBs TOURNAMENT EDITION



I/0 Power Driver Board Schematic (Sheet 1 of 5)
4 | 3

Te?71-0278 = 9. )0F 198V

|
]
S
SSHRRENT _L 271 LG _Igzn LG L275_I_C27b _I£277_]£179 ‘%‘g
/ -
(KEY w)_ ,J\?\l/\,_.*_._.

[P NS
D| we_ L

Q2
~ j Vo
J8 i) 22K

J8 s} o:j - 3 Ul l
18 A ' 22K CEEP( 11 sne
6 2 3 9, U4
el = N LS Y FESET |
7
Jg8 7} | 30 0 22 e U e
] 2 su o ap 5Bl o83 2
Ssa s 3-2t TN PO
Jg s as L | * W A 0z 7120 238
;
| 3]3S o7 DI 8l  aaiZ—
22¢ ' 1) 3D D4 13 12
5
15

% [ = 3 55— 70 79 e
G1-08 = STP2eNIaL [ 22k HC1273
i [ A /
C I 22¢
i A
[ £263 c264__ 65{c266[c267]|c26pc263{c27g] 2K
= C263-C270 = 0.@1uF

C295-C262 = @, 1uF 100V

- S%Ldféﬁ%rﬂ)’“ L’SS_L szlc_zss czse_[gzsa_[gzs %

J3s 1
I R9
A%
[ 22K
KEY 3
| + R1Q

~
w
~
N
=]
@

ale
Gs ) jl AAA— 2
B X J 22
Jg s en:‘]‘r Rl uz U3
1 AEEET FESET 1
JS b\\ | 22K cr?F. 11 508 L lstc 11 ;ER
al2 |+ R12 1a 10 g? 282 1p 1q
2Q 20 fo—gs 253 20 2Q
Jg 7 | 2% D) b 2% SE: 19
4Q o 22 > 40 4Q
S@ 5D T8 DE T4 sD SQ
J9 8 a3 [ = R1J ) 8D (552 2 §D )
7Q 7 70 7Q
] { § 07 AN A NER

” 80 80 8 80
22 —HCTZ73 \ / HCT273

Q”:‘l = R14
I 22K

03-Q16 = STF2ONIGL

e
ol
R—
l
N
[l
Iy
~N
>
1®
o
~
>
&
U
~N
A
[
'Y
A
=
Iy
A
N
lo
N
]
|
lo
N
@
e
N
Eal

NOTES:
c—zl;--l— —l_ T T - BLL RESISTOR URLUES ARE IN OWMS, 1/4u, 5%, UNLESS |,

€254 = @.01uF
- n S RRE [N MICROFARADS , UNLESS
SR o PR TR ' ?

- 8, 1uFd BYPASS CAPACITOR ON ALL IC°S.

4 3

Section 5, Chapter 4
Printed Circuit Boards (PCBs)




I/0 Power Driver Board Schematic (Sheet 1 of 5)
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I/0 Power Driver Board Schematic (Sheet 2 of 5)
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I/0 Power Driver Board Schematic (Sheet 2 of 5)
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I/0 Power Driver Board Schematic (Sheet 3 of 5)
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I/O Power Dr:ver Board Schematlc (Sheet 3 of 5)
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1/0 Power Driver Board Schematic (Sheet 4 of 5)
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I/0 Power Driver Board Schemat:c (Sheet 4 of 5)
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I/0 Power Driver Board Schematic (Sheet 5 of 5)
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I/0 Power Driver Board Schematic (Sheet 5 of 5)
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I/0 Power Driver Board Component Layout
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1/0 Power Driver Board Parts

ITEM QTyY

— 1 520-5137-01
1 16 125-5027-00
2 22 125-5028-00
3 16 125-5029-00
4 13 125-5030-00
5 0 n/a

6 17 125-5031-00
7 16 110-0106-00
8 32 121-5042-00
9 16 121-5003-00
10 17 121-5045-00
11 13 121-5007-00
12 8 121-5029-00
13 1 121-5030-00
14 0 n/a

15 9 121-5009-00
16 8 121-5032-00
17 2 121-5033-00
18 8 121-5021-00
19 11 121-5011-00
20 2 121-5036-00
21 8 100-5012-00
22 1 n/a

23 1 121-5009-00
24 2 121-5038-00
25 7 200-5000-01
26 1 200-5000-03
27 1 200-5000-06
28 1 200-5000-05
29 3 200-5000-08
30 1 045-5013-00
31 1 045-5016-00
32 1 100-5023-00
33 1 110-0069-00
34 1 125-5032-00
35 1 045-5015-01
36 1 100-0338-00
37 10 110-0088-00
38 6 165-5099-00
39 1 045-5014-01
40 1 121-5039-00
41 16 110-0067-00
42 1 125-5033-00
43 1 110-0058-00
44 1 125-5034-00
45 1 190-5002-00
46 0 n/a

47 1 100-0037-00
48 0 n/a

49 2 100-0148-00
50 1 125-5035-00
51 1 100-0356-00
52 5 124-5000-00
53 5 125-5036-00
54 25 112-0054-00
55 2 112-5003-00
56 2 n/a

57 1 045-5014-01
58 1 045-5014-01
59 8 110-0089-00
60 1 045-0014-03
61 1 045-5015-00
62 1 045-0014-09
63 1 n/a

64 1 121-5050-00
65 1 045-5014-01
66 1 045-0014-06
67 1 045-5014-01
68 1 045-5015-00
69 1 045-5013-00
70 1 045-5013-00
71 26 205-0004-00
72 1 n/a
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PART NUMBER REF-DESIGNATOR

/O Power Driver Board

C255>C262, C271>C

C204>C219 C228>CQ37 C243>C246
C247>C254 C263>C270

8; C8 C92010 C11C12C13C1C2C3C4C5Cs6
C35>C43 C45, C46, C200, C238>C242

Q1>Q16
R1>R16, R200>R215
R17>R

3b
gg:bmz R236>R242

Bsongz R94, R96, R98, R100, R102, R104
R220>R22

R228>R235 R245>R251, R254, R302
A261>R26

A114 R269

R49, R57>R61, R252, R253, R256, R270
E?omss R255, R271, R300
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RESET
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Q3 42
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Golden Cue

TOURNAMENT EDITION

DESCRIPTION (NS = Not Stuffed)

Elete PCB Assembly
100v, C

O 1u
é AX|al Cap (C204>C211 NS)

o.oFuF

1uF, (104), Cap.
20N10L STP, Transistor
22K © 1/4W Res.
620 Q 1/4W Res.
39K Q 1/4W Res.
100 ©Q 1/4W Res.
6.8K Q 1/4W Res.

NS
K Q 1/4W Res. 2R228>R235: NS)
47K Q 1/4W Res.
220 Q 1/4W Res.

Q 1/4W Res.’
Q

2N3904, Transistor.

100uF, 35v, Radial Lytic Cap.

20-Pin, 0.1 Dual Row Header

74HC245 U202: NS)
9NO6L STP, Transistor

LED T1-3/4 DIFFUSER LED

%8%KK156 (PIN 4=KEY)

Pot
TiP122 : .
;QEUF 150v, Radial Lytic Cap.
4700uF, 35v Radial lF_?IUc Cap.
FRL264DOZ4/OZCK elay
J5: NS)
41574
J4: NS)
415138 o
.1UF, 500v, Ceramic Disk Cap.
LMsiasK
DB350
15000uF 25v Radial Lytic Cap.
1N4148, Diode
1N4004 Dlode D216: NS)
Test Point Wire 24}%3 ¢Loops
10PKK156 (PIN
10PKK 156 (PIN 9=KEY
VNQ2N
10-84-4030 (3 PIN MOLEX)

12PKK 156 (PIN 7=KEY)
10-84-4090 (9 PIN MOLEX)
Test Point - Do No

0
<
=Y

47K Q 2W Res.éSANDBAR)
10PKK156 (PIN 2=KEY)
10-84-4060 (6 PIN MOLEX)
10PKK156 (PIN 6=KEY
12PKK 156 (PIN 8=KEY
9PKK156 (PIN 3=KEY
9PKK 156 (PIN 2=KEY

Fuse Clips
Heatsink (5v Reg.)
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 68B0O9E (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 which
have a TEST POINT VB 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 1-0f-8 decoder U214.

A watchdog is used to monitor the CPU and the 5V supply. If the 5V supply is below 4.75 the watchdog will hold
the CPU/Sound Board & I/O Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal
used to feed the watchdog comes from the EPROM Bank select signal used to load U211. The CPU has a timer
interrupt used as a heartbeat for the system this signal comes from counter U2. The clock for this counter is the
CPU Q CLOCK. Clearing the timer interrupt is done by reading the DIP Switch. The timer interrupt can be
observed at TEST POINT FIRQ. In normal operation "FIRQ" should be toggling at a rate of 976Hz.

The /O interface CN1 is buffered by two (2) HC245 Chips. The CPU's reset line is buffered by Q10 and fed over
to the I/0 through CN1. An I/O strobe signal is feed through CN1-15 and is used to notify the I/O that a valid
address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors 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 trom CN5 [SWITCH COLUMNS] should be low at any time. CN6é [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. The Input Bus from the Plasma Controller to the CPU/Sound Board comes in on CN8
[PLASMA CONTROL]-Pins 3-10 and is fed into U200 for input to the CPU’s Data Bus. 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 [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 Signalto the controller is generated from U216/A and is used to latch data into the Plasma Controller.

Sound Section:

The audio section consists of a BSMT SOUND CHIP U9 Sound (Voice) EPROMSs (U17 U21 U36 U37) 68B0YE
U6 and Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the
Sound EPROMs. Sound Data from the EPROMSs is read through U19 to the BSMT. The EPROMs are bank
selected by U22. When the BSMT has sound data to be played out to the speakers it loads 16 bits into a 16 bit
shift register made up of U24 & U23. The data stream from the shift register is serially shifted into a stereo 16 bit
Dif]ital to Analog Converter (DAC). When the system is operating properly the ws (word select) input of the DAC
will be toggling. The ws input is used to latch the right and left channel sound data into the DAC. If the ws line is
not oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current source.
These outputs are converted to a voltage by an operational amplifier U30 to form the analog signal. TEST
POINTS AOR and AOL are the outputs of the operational amplifier. These outputs are then fed directly into three
power amplifiers (TDA2030A) or optionally into an apalog volume control chip U35 for a potentiometer volume
control. Tﬁe analog section has its own +5V & -5V derived from VR1 & VR2. These separate supply voltages are
for the DAC U26 Operational Amplifier U30 and analog volume control U35.

Sound calls are made from the CPU’s 68B09E U200 to the sound section by latching data into U5. The sound
section’s CPU 68BO9E (U6) reads in this data and handles the intedacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 68B0O9E processors. Should be at 2Mhz with Q leading E by 500 nsec.
24Mhz - The oscillator used for the BSMT & derivation of E & Q.
SND-FIRQ - The sound sections CPU interupt.
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.

[
[«a]
1)
o
n

c
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=
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[
w

W6 Jumper - This jumper must be installed for games that use 8MBSound EPROMs (U17 U21 U36 U37). For
games which use 4MB Sound EPROMs this jumper is not installed but will operate on boards with W6 installed.
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CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Component Layout
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CPU/Sound Board Parts

ITEM QTY

— 1 520-5136-16
1 1 124-5001-00
2 5 121-5051-00
3 2 121-5009-00
4 38 121-5011-00
5 5 121-5023-00
6 20 121-5008-00
7 4 121-5043-00
8 1 121-5018-00
9 2 121-5046-00
10 9 121-5045-00
11 1 121-5036-00
12 12 n/a

13 15 121-5033-00
14 11 121-5021-00
15 16 121-5047-00
16 2 121-5048-00
17 1 100-0049-00
18 1 (See P%. DR. Table
19 1 4 -5 15-07
20 1 %

21 5 (See P% DR Table)
22 2 00-5008-00
23 4 125-5017-00
24 4 125-5020-00
25 2 125-5017-00
26 2 125-5015-00
27 1 125-5014-00
28 1 100-5016-00
29 1 125-5037-00
30 1 100-0027-00
31 1 100-0043-00
32 6 100-0064-00
33 1 100-0249-00
34 1 100-0149-00
35 6 n/a

36 2 125-5019-00
37 2 125-5017-00
38 2 125-5012-00
39 1 045-5015-06
40 1 140-0011-00
41 1 105-0116-00
42a 1 965-0136-00
42b 1 965-0137-00
42¢ 1 965-6504-00
43 5 100-0037-00
44 3 125-5043-00
45 79 125-5031-00
46 1 125-5038-00
47 4 125-5039-00
48 39 125-5028-00
49 8 125-5029-00
50 1 045-5015-06
51 1 100-0375-00
52 2 100-0022-00
53 7 112-5003-00
54 2 112-5008-00
55 8 112-0054-00
56 1 124-5002-00
57 2 100-5016-20
58 1 100-5018-00
59 1 n/a

60 1 165-5099-00
61 1 165-5099-00
62 2 100-5015-00
63 1 100-0148-00
64 1 105-0046-00
65 1 100-0189-01
66 1 545-5685-00
67 1 045-5015-01
68 10 n/a

69 10 110-0069-00
70 1 045-5013-00
71 2 100-5012-00
72 6 100-0338-00
73 1 100-5023-00
74 1 045-5015-26
75 1 045-5014-01
76 4 n/a

77 1 045-5015-00
78 1 181-5002-00
79 2 100-0377-00
80 1 105-0052-05
81 3 535-5000-10
82 3 077-5209-00
83 5 077-5217-00
84 3 077-5208-00
85 1 n/a

Section 5, Chapter 4

Printed Circuit Boards (PCBs)

PART NUMBER REF-DESIGNATOR

SPU/Sound Board Mono (FCC FEB98)
R12, R13, R1’% R21, R22, R24

R103, R10

R1>R4, R113 R200>R207 R224>R228 R244>R251,
R260>R267, R296>R299, R 1>R306, R40

R9, R14, R10 R102 R10 R106 R110

R15, R8 R234>R241 R278>R286 R412

E}G R17, R25, R112

R101, R105, R109

g;?g R287>R294

R300, R308>R311, R313>R316, WX, WY

R208>R215, R229>R233, R414>R422
R216>R223, R242, R243, R400
R401>R408, R423>R430

6410 Rat1

U7

polg]
mz
N

SE
U;7' UZA, 36, U37, U210

8
us, U12, U13, U15, U16, U211

C1§ C122>C125, C255,
48, C50, C75

u
U2

U1

C31

C10, C35

C116,C119

CN2

X1

Us

U19 - YELLOW DOT

U20 - WHITE DOT

U213- BLUED

Ui, Us, U25, U27 U215

C29, C37, C5

C1>C5, C7>Cg9, C12>C16,C18>C21 C23>C26, C28
8?8 Ch4, €36, C38, C39, C41>C47,'C49, C52,'C102
Ci1

~o&y

€200>C2%0, 0229 C230 C247>C254, C256>C271

C221>C228. C408

CN3

Us30

U22 Utt

D1>D3, D100>D105
D200, D201

\%02 0400>D407
U100-U102

U26

SW200

(200

L201

U216, U217

U214

U212

U6, U209

8@1 BATTERY HOLDER
6MHZ AOR Q AOL 24MHZ
Q1>Q10

U201, U20

U200, uzoz U204>U208
Uz18

CN8

CN7

VBATT +5V GND1, GND2
CN6

SW300

8400' U401
U100>U102

Us, U9

U17 U21 U36 U3z, U210

4, U7, U21
U1 (@ Pms 5 & 6)

Golden Cue

TOURNAMENT EDITION

0
W1>Vge8 ;Jumper required @ W6 if using 8MB EPROMs)

C105, €106, €110,'C111, C113, C117, C118
C272>C292, C400>C407

DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembly
LM7805CT +5v Regulator
100K Q 1/4W Res. 2R19 NS)
1K Q 1/4WWR§S (R103: NS)

1
R200>R207 R409, R41

1/4W Res. (R100, R10
W . s

3

ZZ
[212]

1/4W Res (R101: NS)
Res.

. Wl/?/ (24ga

per Wire

/ V\\IIVRF'XES gOE{>R215 NS)

OX

NONHBNOWW A N=N
RLONDOD
o
-

(]
X
NN IS TS

r xO
—_
[+)]
w

27512 EPROM

7PKK156 (PINS=KEY)

Do Not Stuff

27C04O EPROM

741.5165

10uF, 25v, Radial Lytic Cap.

22UF, 25v, Radial Lytic Cap. (C1
10uF,_35v, Radral Lytic Cap. (C1
100uF 25v, R c.Cap. (C10
22uF, 16V, Radial Lytlc Cap.

TDA1899

1000uF, 16v, Radial Lytic Cap.
741504

101 NS}
100;: NS
2, C104: NS)

741.S240

0Q JuméJer Wire (24ga.)
70uF 5v, Radial Lync Cap
10uF._16v, Radial Tant, Cap.
220uF, 25v. Radial Lé/tlc Cap.
6PKﬁ156 (PIN 5=KEY

BSMT20

Programmed) - WHITE DOT

Programmed YELLOW DOT
Programmed - BLUE DOT

02 C103 C105 106: NS)

100pF, (1013, Cap

.0023uF, (252 ,Cép

470pF, (4713, er. Cap. (C200>C207: NS)
0.01uF, go §, 100v Cap. (C408: NS)
6PKK1

LM833

7415273

1N4004 Dlode (D100, D101: NS)
1N5817. D

1N4148! Dlode D202: NS)
LM7905CT -5v Re ulator
TDAzgiov (U100:'NS)

3-AA CELLS

20-Pin, 0.1 HEA DER
Test Points - NS
2N3904 Transustor

3P§ K156 2=KEY)

CT27
B4H0245 (U200 NS)

10PKK156 |N 4_KEY;_
Test Pomt ire (24}%3 4( oops
12PKK156 éPN

-Pm Drﬁ witch

6116 RAM

AAVID 531102
40-Pin, IC Socket
32-Pin, IC Socket
28-Prn IC Dlp Socket

0o 1o

2]
[as]
9}
o
n

c
9
whd

(9}

[}
v
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Appendixes A through |

Appendix
Table of Contents

Appendix A, Pinball Game Firmware Table .........c.ccouoerrrecneeeeee. 120-121

...describes the EPROM with its chip size, the Sega Pinball Inc. (SPI) Part N2,
version (if applicable), and CPU Board & CPU/Sound Board Pin location(s).

Appendix B, Semi-Conductors / Integrated Circuits / Relay
Cross-Reference Table.. . ovecorecreieniree e e eer e 122

...describes diodes and transistors with Source N2, SPI Part N2, NTE N¢,
ECG N2, Radio Shack N2 and RCA Part N2 (If applicable).

Appendix C, Game Mfg. Date, Manual Part N® and CPU Jumper Table ... 123
...provides the Game Manufactured Date and Manual Part N2, the CPU version,
the EPROM Position (Jumpers Installed and Removed for Games Laser War
through Batman Forever (1-28) only)

o Appendix D, Board Type Table....... i 124-125
...provides Board Part N%s for Games Laser War through Batman Forever
(Flipper, Sound, Power Supply, Dot Matrix Display, Display Controller & OPTOs) and the
White Star Board System, Games Apolio 13 through current (Flipper, VO Power
Driver, CPU/Sound, Display Power Supply, Dot Matrix Display, Display Controller & OPTOs)

e Appendix E, Generic Coil Cross-Reference Guide and Flipper Coil
Table.. e 126-127

...provides the Coils used with Part N2 and Gauge-Turns (of the coil).

e Appendix F, Motor Specification Table........cccocceeeeerimreeiieieee 128-129

...provides all the Motor Function, Specifications and Part N2 for Games
Laser War through current.

o Appendix G, Part Number Prefix Classification Codes .........cceevvvreeeeeeees 130
...explains how our Part Numbers are developed to help sort parts easier.

¢ Appendix H, Playfield Inserts (Plastic Light Covers).....cccccoumiireccmmeenenee.. 131

...gives a pictoral view with the name and Part N2 of all the inserts used (also
gives the Color Code Chart).

e Appendix |, Stand-Up Targets (Happ Modular & Regular)...........cccccrvrnnn. 132

...gives a pictoral view with the name and Part N2 of all the Single Stand-Up
Targets used (also gives the Color Code Chart).

(CTeX=1:7: T4 Vo) N 1=1 o 121 J0 OO 133
...gives definitions or explanations of some pinball terms and acronyms.

e Parts Order Checklist NOtes.......coccumiiieeiiiieeeerecccccee e 134
...keep track of your parts ordered through your distributor for this game.
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APPENDIX A
Pinball Game Firmware Table

Chip Program USA Bd. Raw Chip Program USA Bd. Raw
Part N° Ver, Loc, PartN® EPROM __ Slze Part N° Ver, Loc, PartN®
Laser War Lethal Weapon 3
256K 965-0004-00 cs 960-5007-00 512K) 965-0082-00 A207 C5 960-7001-02
Sound (o) 256K 965-0005-00 Js 960-5007-00 Vopce 1 (2™ 965-0083-00 017 960-5010-00
Sound (o 256K 965-0006-00 J8 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) 95-0085-00 u7 960-5007-00
Display M 965 0 00 A2 06 ROM O  960-5010-00
-OR - Display 2M % ROM 1 960-5010-00
Sound 256K 965-0008-00 7F 960-5007-00 Used on Dlsplay PCB 520- 505500)
B B BERS i BRE o
oun Display M 965-0087-04 ROMO  960-5015-00

Secret Service Use)d on Display PCB 520- 505501)

cPU 256K 965-0011-00 A6 B5 960-5007-00 Star W
cPU 256K 965-0012-00 A6 ch 960-5007-00 ar vars
Voice 1 512K 965-0014-00 6F 960-7001-02 cPU 512K) 965-0119-00 A1.03  CS 960-7001-02
Voice 2 512K 965-0015-00 aF 960-7001-02 Voice 0 965-0132-00 ui7 960-5015-00
Sound 256K 965-0013-00 7F 960-5007-00 Voice 1 2M 965-0133-00 Uz21 960-5010-00
Brpa S as0130: 88 ALOt  HOMO  900.8016:00
Isplal . - -
Torpedo Alley Bisplay oM 965.0121-0 A104 ROM1  960-5010-00
256K 965-0016-00 A02-1  B5 960-5007-00 Used on Display PCB 20 5055-00)
CPU 256K 965-0017-00 A02-1  C5 960-5007-00
Voice 1 512K 965-0019-00 6F 960-7001-02 -OR-
Voice 2 512K 965-0020-00 4F 960-7001-02 Display M) 0122-00 A1.05 ROMO 960-5015-00
Sound 256K 965-0018-00 7F 960-5007-00 Used on Dlsplay 'PCB 520-5055-01)
Time Machine Rocky & Bullwinkle & Friends
CPU 128K 965-0021-00 A02-3 BS 960-5007-00 CPU 512K) 965-0138-00 A1.30 Cc5 960-7001-02
CPU 256K 965-0022-00 A02-3  C5 960-5007-00 Voice 0 AM 965-0139-00 Uiz 960-5015-00
Voice 1 512K 965-0024-00 6F 960-7001-02 Voice 1 965-0140-00 U1 960-5010-00
Voice 2 512K 965-0025-00 aF 960-7001-02 Sound 256K) 965-0141-00 u7 960-5007-00
Sound 256K 965-0023-00 7F 960-5007-00 Display 4M) 965-0142-00 A1.30  ROMO 960-5015-00
Playboy 35th Annlversary Jurassic Park
965-0046-00 AQ2-3  BS 960-5007-00 CPU 512K 965-0143-00 A513 C5 960-7001-02
CPU 256K 965-0047-00 A023 C5 960-5007-00 Voice 0 AM ) 965-0144-00 Uiz 960-5015-00
Voice 1 512K 965-0049-00 6F 960-7001-02 Voice 1 2M -0145-00 Uzt 960-5010-00
Voice 2 512K 965-0050-00 aF 960-7001-02 Sound 256K) 965-0146-00 u7 960-5007-00
Sound 256K 965-0048-00 7F 960-5007-00 Display M) 965-0147-00 A510  ROMO 960-5015-00
ABC Monday nght Football Last Actlon Hero
965-0031-00 A02-7  BS 960-5007-00 cPU 512K) 965-0148-00 A112  CS5 960-7001-02
CPU 256K 965-0032-00 A02-7 C5 960-5007-00 Voice 0 4M 965-0149-00 Uiz 960-5015-00
Voice 1 512K 965-0034-00 6F 960-7001-02 Voice 1 2M 965-0150-00 Uz1 960-5010-00
Voice 2 512K 965-0035-00 aF 960-7001-02 Sound 256K) 965-0151-00 u7 960-5007-00
Sound 256K 965-0033-00 7F 960-5007-00 Display 4M) 965-0152-00 A1.06  ROMO  960-5015-00
Robocop Tales from the Crypt
CcPU 256K) 965- 0036 oo A03-4  BS 960-5007-00 cPU 512K) 965-0157-00 A3.03  C5 960-7001-02
cPU 256K 965- A03-4 C5 960-5007-00 Voice 0 AM 965-0158-00 Uiz 960-5015-00
Voice 1 512K 965- 003009 6F 960-7001-02 Voice 1 2M 965-0159-00 u21 960-5010-00
Voice 2 512K 965-0040-00 4F 960-7001-02 Sound 256K) 965-0160-00 U7 960-5007-00
Sound 256K 965-0038-00 s 960-5007-00 Display 4M) 965-0161-00 A3.01  ROMG 960-5015-00
Phantom of the Opera The Who’s Tommy
cpPU 256K 965-0026-00 A03-2  B5 960-5007-00 CPU 512K) 965-0162-00 A400 C5 960-7001-02
CPU 256K 965-0027-00 A03-2 Ch 960-5007-00 Voice 1 AM 965-0165-00 Uiz 960-5015-00
Voice 1 512K 965-0029-00 6F 960-7001-02 Voice 2 4M 965-0166-00 uz1 960-5015-00
Voice 2 512K 965-0030-00 4F 960-7001-02 Voice 3 AM 965-G167-00 U36 960-5015-00
Sound 256K 965-0028-00 7F 960-5007-00 Voice 4 M 965-0168-00 uaz 960-5015-00
Sound 512K) 965-0164-00 U7 960-7001-02
Back to the Future Display 4M) 965-0163-00 A4.00 RAOMO 960-5015-00
CPU 256K 966-0041-00 A02-0  BS 960-5007-00
CPU 256K)! 965-0042-00 A02-0 C5 960-5007-00 WWF Royal Rumble
Voice 1 512K 965-0044-00 6F 960-7001-02 CPU 512K) 965-0169-00 A1.06  C5 960-7001-02
Voice 2 512K 965-0045-00 4F 960-7001-02 Voice 1 4N 5.0172-00 Uiz 960-5015-00
Sound 256K 965-0043-00 7F 960-5007-00 Voice 2 4M 965-0173-00 U21 -5015-00
L Mmoo br Ee
The Simpsons o 0170
8;’38 555% 388'88?588 ﬁgg; 82 gs0 288; 88 Display AM) 965-0170-00 A1.02  ROMO 960-5015-00
Voice 1 512K1 965-0054-0 6F 960-7001-02 Guns N’ Roses
Voice 2 512K 965-0055- oo 4F 960-7001-02 CPU 512K) 965-0175-00 A3.00 CS5 960-7001-02
Sound 256K§ 965-0053-00 7F 960-5007-00 Voice 1 4M 965-0178-00 Ut7 960-5015-00
R B
oice - - - -
Checkpolnt Voice 4 4M 965-0181-00 U3z 960-5015-00
EEH 5552@ %g 8(1)56 88 ﬁ}-; gg %82288;288 Sound 512K) 965-0177-00 87 960- 70?1-02
¥o‘ce % m ) 822'88% 88 Eg 388'?8%'88 Display aM) 965-0176-00 A3.00 OMO  960-5015-00
oiKe - -
Sound 256K 965-0059-00 F4 960-5007-00 Maverick *
Display 512K{ 965-0060-00 cPs0 U8 960-7001-02 cPU 512K) 965-0182-00 A404 C5 960-7001-02
el mee s i
oice - -
Teenage Mutant Ninja Turtles Yoice 3 M ge5-0167-01 U36  960-5015-00
CcPU 256K 965-0061-00 A1.04 B85 960-5007-00 Sound 512K) 965-0185-0 uz 960-7001-02
Voice 1 S oosooesty MY B 883300400 Dislay: ™ PO  aor Howo eserees
oice - - - - - -
W M B R mekge  Dow © L
D%l;;)rl‘ay 512Kf 965 0066-00 A1.04 U8 960-7001-02 Mary Shelley’s Frankenstein *
512K) 965-0188-00 A1.03 CS5 960-7001-02
Batman T b e
o 0193. 5015-
cPU 128K 965-0067-00 Al06  BS 960-5006-00 Voice 3 4M 965-0194-00 u36 960-5015-00
CPU 256K 965-0135-00 A1.06 CS 960-5007-00 Sound” 512K) 965-0191-00 u7 geo 7001 ()2
Vs B e L5 B W BNER up DM ERRER
olice & .
Yoke. M 965-0069-00 o Hé %8’28&7{88 Dlsplay AM! 965-0190- oo A1.03 3 96
Display M 965-0071-00 : -5009- Baywatch * (CPU Board 520-5003-04)
cPU 512K 965-0195-00 A400 C5 960-7001-02
Star Trek 25th Annlversary Voice 1 e 965-0198-00 017 960.5015.00
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) 965-0199-00 u7 .7001
L SMk) 9050078100 05t 8e02000:00 Bisplay: N Pe0W00 L0 HOMO Z80-3015-00
Display ™) 965-0076-00 A100  Us 960-5009-00 splay™ 4 o 4.00
Hook Batman Forever * (CPU Board 520-5003-04)
-0202- A3, c -7001-02
CcPU 512K) 965-0077-00 A408 C5 960-7001-02 Sg,ge 1 3,1\,12'() %2,858@.88 3.02 Uﬁ’y 388,5015.00
Vorce 1 2M 965-0078-00 Uiz 960-5010-00 Voice 2 4M 965-0204-00 021 960-5015-00
Voice 2 2M 965-0079-00 uz21 960-5010-00 Sound 512K) 965-0205-00 U7 960-7001-02
Sound 256K) 965-0080-00 us 960-5007-00 Display= 4M 965-0206-00 A3.00 ROMO 960-5015-00
Display M} 965-0081-00 A4.01  Us 960-5009-00 Display™ 4AM 965-0207-00 A300 ROM3 960-5015-00

I+ Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster.|

0Jo o

Appendix — A —
Pinball Game Firmware Table




APPENDIX A
Pinball Game Firmware (for White Star Board System) Table

Chip Progre:m USA Bd. Raw
2
Apollo 13
CPU / Sound Board: 520-5136-00 (Stereo)
Game ROM (1M 965-0208-00 A5.011$09FF U210  960-5009-00
Voice 1 4M 965-0209-00 u17 n/a (masked
Voice 2 4M 965-0210-00 uU21 n/a (masked
Voice 3 4M 965-0211-00 U36 n/a (masked
Sound 512K) 965-0212-00 uz 960-7001-02
Display Controller Bd.: 520-5055-01
Display (4M) 965-0213-00 A5.001$B92B ROMO 960-5015-01
Golden Eye

CPU / Sound Board: 520-5136-00 (Stereo)

Game ROM iM 965-0214-42 A4.04 | $3FFF U210  960-5009-00

Voice 1 4M 965-0215-42 u17 n/a (masked

Voice 2 4M 965-0216-42 U21 n/a Emasked

Sound 512K) 965-0217-42 u7 960-7001-02
Dispiay Controller Bd.: 520-5055-01

Display (4M)  965-0218-42 A4.00 | $E6ED ROMO 960-5015-01

Twister

CPU / Sound Board: 620-5136-10 (Mono)

Game ROM (1M 965-0219-41 A4.051$ESFF U210  960-5009-00
Voice 1 (4M 965-0220-41 u17 960-5015-01
Voice 2 (4M 965-0223-41 u21 960-5015-01
Sound (512K) 965-0221-41 u7 960-7001-02

Display Controller Bd.: 520-5055-01

Display (4M)  965-0222-41 A4.011$FDO1 ROMO 960-5015-01

ID4: Independence Day

CPU/ Sound Board: 520-5136-10 (Mono)
Game ROM (1M 965-0224-45 A2.02 | $9CFF U210  960-5009-00
Voice 1 (4M§ 965-0225-45 u17 960-5015-01
Voice 2 (4M 965-0226-45 u21 960-5015-01
Sound (512K) 965-0227-45 u7 960-7001-02

Display Controller Bd.: 520-5055-01

Display (4M)  965-0228-45 A2.00 | $ABF7 ROMO 960-5015-01

Space Jam

CPU / Sound Board: 520-5136-10 (Mono)

Game ROM  (1M)  965-0229-43 A3.00 | E6FF U210  960-5008-00
Voice 1 (4M) 965-0230-43 u17 960-5015-01
Voice 2 (4M) 965-0231-43 u21 960-5015-01
Voice 3 (4M)  965-0232-43 U36 960-5015-01
Sound (512K) 965-0233-43 uz 960-7001-02

Display Controller Bd.: 520-5055-01
Display (4M)  965-0234-43 A3.00 | $0057

The Star Wars Trilogy - Special Edition (S.E.)
CPU / Sound Board: 520-5136-10 (Mono)

ROM 0 960-5015-01

Game ROM (1M{ 965-0235-56 A4.03 | $5EFF U210  960-5009-00
Voice 1 (4M) 965-0236-56 u17 960-5015-01
Voice 2 4M) 965-0237-56 uz21 960-5015-01
Sound (512K) 965-0238-56 U7 960-7001-02

Display Controller Bd.: 520-5055-01
Display (4M)  965-0239-56 A4.00 188817

The Lost World: Jurassic Park
CPU/ Sound Board: §20-5136-10 (Mono)

ROM 0 960-5015-01

Game ROM (1M 965-0240-53 A2.011$C2FF U210  960-5009-00
Voice 1 (4M 965-0241-53 u17 960-5015-01
Voice 2 (4M 965-0242-53 U21 960-5015-01
Sound (512K) 965-0243-53 uz 960-7001-02

Display Controller Bd.: 520-5055-01
Display (4M)  965-0244-53 A2.011§7F46

The X-Files
CPU / Sound Board:

ROM 0 960-5015-01

520-5136-10 (Mono) .
960-5009-00

Game ROM (1M 965-0245-46 A3.03 | SA2FF U210

Voice 1 4M 965-0246-46 u17 960-5015-01
Voice 2 §4M 965-0247-46 u21 960-5015-01
Sound (512K) 965-0248-46 u7 960-7001-02

Dispiay Controller Bd.: 520-5055-01

Display (4M)  965-0249-46 A3.0013$66D0 ROMO 960-5015-01

Starship Troopers

CPU / Sound Board: 520-5136-15 (Mono FCC NOV97)

Game ROM (1M 965-0250-59 A2.001$85FF U210  960-5009-00
Voice 1 (4M 965-0251-59 u17 960-5015-01
Voice 2 (4M 965-0252-69 uz21 960-5015-01
Voice 3 (4M) 965-0255-59 u3se 960-5015-01
Sound (512K) 965-0253-59 960-7001-02

uz
Display Controller Bd.: 520-5055-02 (FCC NOV97)
Display (4M) 965-0254-59 A2.0013E77B ROM O 960-5015-01

Appendix — A —
Pinball Game Firmware Table

Chlp Program USA Bd.
i

Viper Night Drivin’

CPU/ Sound Board: 520-5136-16 (Mono FCC FEB98)

Game ROM (1M 965-0266-35 A2.01!1S$C5FF U210 960-5009-00

Voice 1 4M 965-0267-35 960-5015-01

Voice 2 4M 965-0268-35 u21 960-5015-01

Voice 3 4M 965-0269-35 U36 960-5015-01

Voice 4 4M)  965-0270-35 us7 960-5015-01

Sound 512K) 965-0271-35 u7 960-7001-02
Display Controller Bd.: 520-5055-03 (FCC FEB98)

Display (4M)  965-0272-35 A2.0118C17D ROMO 960-5015-01

Lost In Space
CPU/ Sound Board:

520-5136-16 (Mono FCC FEB98)
Game ROM }1M;

966-0282-60 A1.0113$B2FF U210  960-5009-00

Voice 1 4M 965-0283-60 u17 960-5015-01
Voice 2 4M 965-0284-60 u21 960-5015-01
Voice 3 4M 965-0285-60 U36 960-5015-01
Voice 4 4M 966-0286-60 us7 960-5015-01
Sound 512K) 965-0287-60 U7 960-7001-02

. Display Controller Bd.: 520-5055-03 (FCC FEB98)
Display (4M)  965-0288-60 A1.021$32AB ROMO 960-5015-01

Godezilla
CPU/ Sound Board:

520-5136-16 (Mono FCC FEB98)

Game ROM (1M 965-0289-40 A2.05/$B1FF U210  960-5009-00
Voice 1 (4M 965-0290-40 U7 960-5015-01
Voice 2 (4M 965-0291-40 U21 960-5015-01
Voice 3 4M 965-0292-40 Use 960-5015-01
Voice 4 4aM 965-0293-40 u37 960-5015-01
Sound 512K) 965-0294-40 974 960-7001-02

Display Controller Bd.: 520-5055-03 (FCC FEB98)
Display (4M)  965-0295-40 A2.0013$C929 ROMO 960-5015-01

South Park
CPU / Sound Board: 520-5136-16 (Mono FCC FEB98)
Note: This game uses four (4) 8MB VOICE ROMS at U17, U21, U36 & U37
re%uiring a Jumper al Loc. W6. Refer to CPU/Snd. Bd. Schematic (2 of 3).

ame ROM (1M 965-0301-71 A1.0313$58FF U210  960-5009-00
Voice 1 (8M 965-0302-71 U7 960-5016-00
Voice 2 (8M) 965-0303-71 u21 960-5016-00
Voice 3 (8M) 965-0304-71 u3se 960-5016-00
Voice 4 (8M) 965-0305-71 u37 960-5016-00
Sound (512K) 965-0306-71 Uz 960-7001-02

Display Controller Bd.: 520-5055-03 (FCC FEB98)
Display (4M) 965-0307-71 A1.01135166F ROMO 960-5015-01

Golden Cue Tournament Edition
CPU/Sound Board:  520-5136-16 (Mono FCC FEB98)
Game ROM  (1M)  965-0308-64 A |$ U210 960-5009-00

Voice 1 (4M)  965-0309-64 U7 960-5015-01

Voice 2 (4M)  965-0310-64 GAME CODE  U21 960-5015-01

Voice 3 (4M)  965-0311-64 IN U3 960-5015-01

Sound (512K) 965-0312-64 PRODUCTION U7 960-7001-02
Display Controlier Bd.: 520-5055-03 (FCC FEB98)

Display (4M)  965-0313-64 AlS ROM 0 960-5015-01

Golden Cue

TOURNAMENT EDITION

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 inciude
the updated information. The version slated is USA_ If there iS a question of as to the lat-
est Code Revision & Check Sum call our Technical Support Department.

Q900



APPENDIX B
Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table

Diode 1N4001 112-5001-00 NTE552 ECG552 [-—-—- SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
1 Diode 1N5401 112-0056-00 NTE5801 |[ECG5801 |276-1143 SK9004
Diode 1N5404 112-5004-00 NTE5804 | ECG5804 |276-1144 SK9007
Diode T6A10L 112-5006-01 |-—-—=- jeo—cmme |eomue—n  |-—c—-
Diode FR302 112-5009-00 |-—-—- ECG588  [-— - —- SK5014
NER DIOD
Diode 1N4742A 12v | 112-0061-00 NTE142A |ECG142A |276-563 SK12V
Diode 1N4760B 68v | 112-0062-00B | NTE5092A | ECG5092A |- — - —- SKesV
Diode 1N4764A 100v | 112-0049-00A |NTE5096A | ECG5096A |- — - — - SK100V
2 Diode IN5228 3.9v | 112-0053-00 | NTE5007A | ECG5007A |- —- —- SK3A9
Diode 1N5234B 6.2v | 112-0047-008 | NTE5013A | ECG5013A | 276-561 SK6A2
Diode 1N5379 110v | 112-0072-00 |NTE5157 |ECG5157 |- —-—- SK110X
Diode 1N6267A 6.8V [112-5011-00 |- —-—- ECG4902 |-—-—- joee-—.
Diode 1N4752A33v | 112-5010-00A |- —-—- |- —-—- |- —-—- SK33V
Diode 1N47366.8v 1w [112-56007-00 |-—-—- [«-~—-oe- |- |o— o
_______ M 1re OR . ON. P N /OR
FET Trans. STP20N10L 110-0106-00 |-—-—- ECG2943 |- — e r oo
FET Trans. STP19NOs6L 110-0088-00 |-—-—- |-—-—- |-—com | —-
FET Trans. VNO2 110-0088-00 |-—-—- |-—-—- |-—-—-  |om—-—-
NPN Trans. 2N4401  J-—-—- NTEBS ECGB85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTEA48 ECG48  |-—-—- SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 |-—-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N33904 110-00639-00 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 NTEZ288 ECG288 |-—-—- SK3434
PNP Trans. MJE 15031 110-0103-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. MJE350 110-0072-00 NTE374 ECG374 |-—-—- SK9042
PNP Trans. MPSA92 110-0100-00 NTE288 ECG278 |-—-—- SK3434
PNP Trans. TIP42 110-0068-00 NTE332 ECG332 [-—-—- SK9236
PNP Trans. TIP32C 110-0081-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. TIP36C 110-0077-00 NTE393 ECG393 |[-—-—- SK3961
SCR Trans. 2N5060 110-0074-00 NTE5400 |ECG5400 276-1067 SK3950
SCR Trans. SCR2800B 110-0083-00 -—-—- ECG5463/65/66 /68
“1at1® H 3 H B i LD
BR (Present) | DB or CM3501 | 124-5000-00 For WhieStar /O Bds., BR = 35 Amp @ 100v P.L.V.
4 BR (Old) MDA2501 124-2501-00 |BR =25 Amp @ 100v P.L.V.
BR (Old MDA3502 124-3502-00 ABR =35 Amp @ 200v P.1.V.
RELA ? 0l 19
g [ oo ST tigecovors
Relay Eg(%GA?SI?CV 190-5001-00 g(()erla():/iUGl\E/;(l)Z‘)a(deg’Amp 4 Pole DT

0 Jo {0

Appendix — B —
SCs / ICs / Relays Table



APPENDIX C

Game Mfg. Date, Manual Part N® and CPU Jumper Table (1-28 only)

SR

T

R

+ Additional Information for Installed / Removed Jumpers (List 1-28 only):
Board Combinations with ROM at Location 5C (Game 1, Ver1) Installed J1b, J3, J4, J6a, J7a & J8 Removed Jia, J2, J5, J6 & J7b

l. MAY 87 5C 14 J6a 7a | J5J6J7b | | 29. NOV 95 U210 n/a nia
aser War 780-5001-00 | 2 | 5B, 5C [ y4J5a6a | J5J5bJ6b | | Apollo 13 780-5044-00

%ecret Service %%1882-00 2|5B.5C| M4 J5 3G%Iden Eye 55(25?(?42-00 U210 | n/a nia
?I’brpedo Alley /7\30(?5%%3-00 21585C| J 5 ?’kister /7\5(;:35%641-00 U210 | n/a n/a
4T'ime Machine [7)8E0c-:5t(3)%4-00 2 15B.5C J4 5 gg.nc:eor?c:e"[])%? %5—2845-00 U210 n/a n/a
Anniversa | 780500500 | 2 | 5B.5C| U4 5| Ece sam o 0300 U210 | n’/a | n/a
g'igﬁ? Footoal | 780.5007-00 | 2 |5B.5C| U4 5 WérsTFmgoaa "SE. | 760.5056-00 U210 | n/a | n/a
Fiobocop Pe0-s006-00 | 2 |5B.5C| 4 5| | Wond o b 780-5053-00 U210 | n/a | nia
tho Opora | 780/5008.00 | 2 |5B.5C| 4 5| | The x-Fies 780-5046-00 U210 | n/a | n/a
bk 10 N S e.00 | 3(58.5C| Ja Js5 | |3 Sarship O ot o 00 U210 | nsa | n/a
The Simpsons T80.5012-00 | 3 |5B.5C| U4 5 ﬁl?g';h\t/igr%in' 7 50.5635.00 U210 | n/a | n/a
1c1h'eckpoint 780.5010-00 | 3 |5B.5C| U4 5 ?ngépL;cs(; 780.5050.00 U210 | n/a | n/a
inia Toes T | 780-5017-00 | 3 | 5B.5C| 4 5 | | Godzila 750-5040-00 U210 | n/a | nia
Buiman 780.8011.00 | 3 |5B.5C| 4 5 South Park 780507100 bar oot | cotyens, | N/
;gihitﬁag/g;ary Psorcoraco | 3| 5C J5 J4 Toumament Eo | 760-5064-00 U210 | n/a | n/a
Mook Jebisro00 | 3| 5C J5 J4

Wéabitr?gl T80.spe00 | 3| 5C 5 J4

1S-t’ér Wars '?&)2%%4-00 3 5C J5 J4

winklo & Lot | 7B0.56022-00 | 3| 5C J5 Ja

\113§assic Park 9503590320-00 3 5C J5 J4

Egét Action Hero 9:0%%327-00 3 5C J5 J4

e JS'S? fom | Neovsats0 | 3| 5C J5 J4

%g'mrTnhye Who's | Peosoos-00 | 3| 5C J5 J4

%ﬂ‘m‘ﬁf‘e’VF Aoyl osa00 | 3| 5C J5 44

é‘t}ns N' Roses ;gé-ggzg-oo 3 5C J5 tM

Maverick 780.5031.00 | 3| 5C 45 Ja

Bonikensian® | Psosone00 | 3| 5C | o5 |

%Z'ywa:cn Veos0s3.00 | 3| 5C 5 J4

ég}man Forever %g(%-ggsa-oo 3 5C J5 Ja

Board Combinations w/ ROM at Locations 5B, 5C (Game 1, Ver2) Installed J1b, J3, J4. J5a, J6a, J7b & J8 Removed J1a, J2, J5, J5b, J6b, & J7a

Board Combinations w/ ROM at Locations 5B, 5C (Games 2-12, Ver2/3) Installed J1b, J3, J4, J5b, J6b, J7b & J8 Removed J1a, J2, J5, J5a, J6a & J7a

Board Combinations with ROM at Locations 5C (Games 14+, Ver3) Installed J1b, J3, J5, J5Sb, J6b, J7b & J8 Removed J1a, J2, J4, J5a, J6a & J7a

" Version 1 has a 2K RAM which is a 24-pin IC in Position 5D; Versions 2 & 3 have a 8K RAM which is a 28-PIN IC in Position 5D.

Golden Cue

Appendix — C —
CPU Jumper Table

TOURNAMENT EDITION

0o Jo/




APPENDIX D
Board Type Table

InIfIaI: Master:w520-5004-0 plué:
520-5002-00 7 Digit Alpha/Numeric
Laser War Iy | 520-5000-00 529%?&?}51)&1(18% 2
520-5006-00 (Qy. 2)
520-5002-01 4 Digit Numenc
was not used. 520-5007-00
Secret Service 520-5002-02 520-5000-00 7Digitiﬁ2&iﬂlﬁ&?lomun "
Torpedo Alley 520-5002-02 | 520-5000-00 7 Digit Aghariumere Combned
Time Machine 520-5002-02 520-5000-00 7Digniia;/%%li£lombm -
Playboy 35th Anniversary o Pl i s | 520500202 | 520-5000-00 7 Digit amantumens Gomtined
ABC Monday Night Football | , S20503300 | s20.5002:02 |  520-5000-00 16 Digit Aphoomers Combines
Phantom of the Opera 5220_';:5,%%%? 0 520-5002-02 520-5000-00 16 Digit5 ﬁ;?r;aslgt?rge;chCombined
Back to the Future 5220_'5%%%?0 520-5002-02 520-5000-00 . Digif’ﬁgh'jgfge‘fi’commbm
The Simpsons S Flpper. | 520:500203 | 520-500000 16 Digi Agrauma Conprs
Power | Dot Ma
Supply ‘Display |
Checkpoint 5220_3%%%?0 §20-5002-03 | 520-5047-00 | 92%5042°00 |
L?r?jga uenll\ggtant 52293%3’)36;90 520-5002-03 | 520-5047-00 52102'3‘3?%00
Batman 52293%3[)%30 520-5050-01 | 520-5047-00 | 520,5042:00
Sé?rrwkﬁr’\(iversary 5220-!3%%%? O | 5205050-01 | 520-5047-00 52102-3(;4%)0
Hook 520503300 | 520-5050-01 | 520-5047-00 e qe L
b\?égglons S 00 | 520-5050-01 | 520504701 52050220 | 520-5055-00
war S Rimber” | 520-5050-02 | 520-5047-01 52050020 | 520-5055-00 ‘
Rocky & Bullwinkle 520803300 | 520-5050-02 | 520-5047-01 | 2500050 | 520-5085-00
Jurassic S e | 520-5050-02 | 520-5047-02 S 020 | 520-5055-00
Last Action ST | 520-5050-03 | 520-5047-02 520502200 | 520-5055-00
%ﬂecsry&m Doy 20 | 520-5050-03 | 520-5047-02 520 202200 | 520-5055-01
The \n/\ql)f)o's 5230_3%%?0 520-5077-00 | 520-5047-02 | 32%,5052:90 | 520.5055-01
\g/(}/)‘,/; Rumble 205070 Sy | 520-5077-00 | 520-5047-02 520509220 | 520-5055-01
Guns N’ 52393%7‘)‘:?0 520-5077-00 | 520-5047-02 | %20 3052-00 | 520.5055-01
Maverick e | 520-5050-03 | 520-5047-03 520-5075-00 | 550.5002-01 | 222-5102-00 | Single OFTE
Mary Sheliey's 5230_;5,%7;)%‘?0 620-5077-00 | 520-5047-03 | ¥2%:3972°00 | 520.5092-01 0
Baywatch e er0 Loy | 520-5126-02 | 520-5047-03 520507200 | s20-5002-01 | 225312408 | Shhale OFTD

0Jo o

Table continued on the next page.
Appendix — D —
Board Type Table



APPENDIX D
Board Type Table

: e or - | Stereo | ; THA : A
520-5080-00 . 1ap £ 1na. enccng | 520-56124-00 | Single OPTO:
Apollo 13 S Elbpar . | 520-5137-00 | 520-5136-00 | 520-5138-00 | *750"055 " | 520-5055-01 | 25500 | “g9T o0
520-5080-00 . e np 1aa0n | 520-5052-00 care.nq | 520-5124-00 | Single OPTO:
Golden Eye > Elipper | 520-6137-00 | 520-5136-00 | 520-5138-00 | *7-2"025" | 520-5055-01 | 5215208 | "Bl Trough

GAMES HEREON USE THE WHITE STAR BOARD SYSTEM™ (WITH THE DELETION OF THE FLIPPER BOARD

APPLICATIO
Single OPTO:
_ Bal_l Trough

. of
sr | Mono p Disp! yntrol
520-5137-01 | 520-5136-10 | 520-5138-00 | °2%5952:00 | 520-5055-01

Twister

Misc.: Light Bds. (520-5145-01 thru -07), Mag. Drvr. Bd. (520-5143-00) & Relay Bd. (520-5010-00)

N . ; N . y 620-5052-00 ) : 520-5124-00 | Single OPTO:
520-5137-0t | 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 550519500 Ball Trough

520-5082-00 | Long Hop oPTO:

iD4: Independence Day

Misc.: Light Bds. (520-5149-01 thru -10} & Servo Motor Bd. (520-5152-00) 520508300 Afien Head

i ; ) i . } 520-5052-00 ) ] 520-5124-00 | Single OPTO:
Space Jam 520-5137-01 | 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 “ 520_5!25_00‘ Ball Troq n ]
Misc.: 2X 7-Segment Display Bd. (520-5153-00) . o S

The Star Wars Trilolgy - 520-5137-01 | 520-5136-10 | 520-5138-00 | 323,2052.00 | 520.5055.01 | $20-5124-0 Sg‘eﬁ,"%%ﬁgr?:

Special Edition _.__.52
Misc.: Relay Bd. (520-5010-00)

5137 1. o | 520-5052-00 | oo~ | 520-5124-00 ] Single OPTO:

520-5137-01 | 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 £50-5125-00 Ball Trough

520-5162-00 | Slotted OPTO:
(combo) Snagger Motor

520-5052-00 | o roee g | 520-5124-00 | Single OPTO:
128 X 32 | 920-5055-01 | 55575955750 | “Ball Trough

520-5082-00 | Long Hop oPTO:
520-5083-00 | File Cab. Enter

520-5155-00 | Slotted OPTO:
{combo) File Cab. Motor

520-5124-00 | Single OPTO:

The Lost World: J.P.
Misc.: DC Relay Bd. (520-5066-00) & Shaker Motor Bd. (520-5065-00)

520-5136-10

520-5137-01 520-5138-00

The X-Files

520-5052-00
520-5137-01 | 520-5136-15 | 520-5138-00 128 X 32 520-5055-02 520-5125-00 | Ball Trough

Starship Troopers
520-5082-00 | Long Hop oPTO:

Misc.: 4X 7-Segment Display Bd. (520-5166-00) E50-5083.01 | /R Orbil Lane

o | 520-5052-00 fqee.nn | 520-5124-00 | Single OPTO:
520-5137-01 | 520-5136-16 | 520-5138-00 | 4757055 | 520-5055-08 | ZSF2I5250 | “Bal Trough

Misc.: Relay Bd. (520-5010-00) g—%g%——ggg—? Lgﬂ?ngogaorﬁ;a

520-5052-00 520-5173-00 | Dual OPTO:
520-5137-01 | 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 m Ball Trough_

Viper Night Drivin

Lost In Space

Misc.: Helay Bd. {520-5010-00)

520-5173-00 | Dual OPTO:

520-5052-00

Godzilia 520-5137-01 | 520-5136-16 | 520-5138-00 | “55305N0 | 520505503 | EFLITLT | Bl Trougn
Misc.: Shaker Motor Bd, (520-5065-00) .

520-5052-00 520-5173-00 | Dual OPTO:

South Park 520-5137-01 | 520-5136-16 | 520-5138-00 | 520,5052.00 | 520.5055.03 | $20-5173-30 | Qualol D

' | 520-5082-00 | Long Hop opPToO:

.| 520-5083-01 | Kenny Trough

Golden Cue 520-5137-01 | 520-5136-16 | 520-5138-00 | 520,3952:00 | 520.5055.03 223-2173-00 Dual OPTO:

Tournament Edition

520-5174-00 Ball Trough

+ No te: Toorder Game Specific CPU/Sound Board please specity Game Name.

Appendix — D — Golden Cue Q@@

Board Type Table TOURNAMENT EDITION



APPENDIX E
Generic Coil Cross-Reference Guide 7 i

; P . UH 88l (0 SPI PAF
20-400! 1.0 Q [090-5021-00 24-940 +| 55 © 090-5036-00T 21-900 t not avaitable| RED 090-5020-10T
22-500! 1.7 Q {090-5017-00 ) 090-5036-008 ] 22-750/30-2600 1| 2.6 /920 @ |N/A 090-5011-00
22-600] 2.2 © 1090-5023-00 | 25-1240| 9.3 Q |090-5034-00 22-900 + 3.4 Q |YEL 090-5020-20T
23-700| 3.1 Q |090-5022-00 090-5044-00T 090-5032-00T
23-750! 3.4 Q [090-5019-00 26-1200 1) 10.3 @ 090-5044-00B 22-1080 7 4.3 Q@ |YEUGRN 090-5032-008
23-800 +| 3.6 o [220-5001-00T| 27-1300|14.2 © 1090-5003.00 23-620/30-2600 £ 2.4/750 Q |N/A 090-5006-00
090-5001-008 | 27-1400] 14.7 © [090-5015-00 | 23-700/30-2600 1| 3.0/835 Q [N/A 090-5013-00
23-840| 4.0 Q |090-5005-00 27-1500| 16.3 @ 090-5004-00T | 23-800/30-2600 | 2.8/905 Q@ |N/A 090-5012-00
23-1200| 7.1 © [090-5008-00 090-5004-00B 23-900 3.8 Q |GRN 090-5020-30
231,-765! 3.6 Q |090-5037-03 | 28-1050] 11.5 Q |090-5046-00 23-1100 5.1 Q |ORG 090-5030-00
24-900| 5.0 © {090-5002-00 29-2000/ 33.6 Q |090-5016-00 24-1570 9.5 O |[N/A 090-5025-00
NOTE: Ohm values may vary +/- .03 depending on meter callbration. 25-1800 13.8 Q |BLU/GRN|090-5041-00

Coil Part Nes ending with a *T" signifies the Diode is on the top of the lug; ...ending with a "B" signifies the Diode is on the bottom of the lug.
These coils are dual-wound.

GA-

_MAGNET COILS
-TURNS| Re \
22-650! 4.3 Q [090-5042-01

| PAR

_LUG
RNS

LESS COILS

23-800] 3.6 Q 690-5053-60

RT N2

NI-COILS

Res. (2) SPI PART N?

15.2 Q |090-5059-00

The above coil has 12" leads.

52.0 Q |090-5054-00

rNOTE: All Coil Part Ns listed Do Not Include Coil Sleeves (must be ordered separately) ]

50.2 Q 1090-5031-00

Flipper Coil Table & 1+

11 A very small % of these games used a

Robocop 2 gfgﬁg?%f_ SAME
Phantom of the Opera 2 329%58 23528 SAME
Back to the Future 2 229_%58?3[528_ SAME
The Simpsons 2 Ve SAME
Checkpoint 2 329_%58 ?gl':?l(_)- SAME
Teenage Mutant Ninja Turtles 2 2039_8050028:3 SAME
Batman 2 203?8055)_28 Fﬂg_ SAME
Star Trek 25th Anniversary 2 203?8'0%0_28;23,8_ SAME
2 | S | e
Lethal Weapon 3 2 e R SAME

0Jo o

are 22-900 coils; the only difference being the addition of the 1N5404 Diode on the (-02) coils which was used in the Deger

Nof | LOWER FLIPPERS UPPER FLIPPERS
Flip- SPI N2/ Gauge-Turns / Color SPI N2/ Gauge-Turns / Color
- Rer LEFT RIGHT
Laser War % 2 22?3265/0:;3_’20&0 SAME
. 090-5006-00 090-5006-00
Secret Service ¥ 3 23-620 / 30-2600 SAME 23-620 / 30-2600
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley ¥ 3 22-750/30-2600 | _ 23-700/30-2600 23-800 / 30-26
Time Machine 2 02300 20-2600 SAME
t These coils are dual-wound.
Playboy 35th Anniversary t1 2 S AEL SAME
ABC Monday Night Football + 2 SR SAME ‘

090-5020-20 coil which used a proto-type Solid State Flipper System. The two types of coils both
Design.

Table continued on the next page.

Appendix — E —
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APPENDIX E
Flipper Coil Table ¥

SPI' N‘9 / Géuqe-'l"urns / Color

SPI N9‘/v Gauqe-Thrns / Color

090-5032-00T

LEFT RIGHT LEFT RIGHT
Star Wars 2 | 551080 VEL-GRN- SAME -
Rocky & Bullwinkle & Friends 2 oA, SAME L N .
Jurassic Park 3 2%930%0_28§8_ SAME 23?%8‘??%3%_
Last Action Hero 2 2%?80%0?833_ SAME NGt =
The Wh's Tommy B A ey,
WWF Royal Rumble 4| 91080 NEL-GRN- SAME 25:1300 BLU-GRN- SAME
Gans N s s e, | owe | woxus G
5 | BEE %, | o . e
Mary Shelley's Frankenstein 3 222'0138?008%_ SAME e 2:(;)91013:))?(())3(();
Baywatch 4 | 237100 °0RG | 23900 GRAN- | 249570 | 251100 ORG-
Batman Forever 3 | 221080 YEL-GRN-| 22500 YEL -
Apollo 13 2 | ooy RRN SAME . f"
Golden Eye 2 | 221080 YEL-GRN-|  SAME
Twister 2 | 27500 VEL. | 221080 -YEL-GRN-
ID4: Independence Day 3 22_1009&5_3%2@8”4_ SAME 203%3050028133
2 | S0, SRmeE | e
The Star Wars Triogy - Special Ediion 1 | 2 | 5. 390.5392,09F SAME '
The Lost World: Jurassic Park t 2 |5y 000 00N SAME
The X-Files 1 2 |209080 VELGRN. | SAME
Starship Troopers 1 3 | 239100-0G: SAME 229080 -YEL.GAN-
Viper Night Drivin’ # 2 . SAME
Lost In Space f 2 | J3100-0RG- | 22-1080-YEL.GRN-

2
2

Godzila t o O - SAME
South Park 2%%?}50%'3?60&;_ SAME . =
Golden Cue Toumament Edition 1 3 o . SAME J90-8050 00t

1 Coil Part Ns 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

S

d mot

ABC Monday Night Football | o/poe Mosement o oW 515-5222-00
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Mag Wheel
! Motor D.C. (KEN) 041-5005-00
Checkpoint (in Backbox) Preem——
Shaker © WVibraton . 041-5002-00
Teenage Mutant Ninja Turtles Spinning Pizza Ball Gear Motor 24w C- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Swinging Target Bowrzngaszl\é%t&r 24v 515-55634-00
Star Tl’ek 25th Anniversary Transpor{er FIX Gear r:\BASZIOF;F?:AV AC. 500_5421 _OO
Cooling Fan - .
(for Transporter F/X) 4%2" Motor 12v 041-5014-00
. . 1
Lethal Weapon 3 Spinning Light 2 041-5017-00
Bar Target Bowman Motor 24v
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
Star R2D2 Robot Bowman Motor 24v A.C.
tar Wars Left/Right Movement 22V, 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 | o nward/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
i T-Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00
Shaker Lo e 041-5002-00
Crane Multi Products Motor 12v D.C.
Last Action Hero Left/Right Movement #3312 OSC 041-5027-00
R A 0T 00| onsozsoo
Tombstone Bowman Motor 24v A.C.
515-5900-00
Tales from the Crypt Up/Down Movement ey 6t RPybC(fW e
Shaker oS A 2950 P CW 041-5029-00
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Fiipper Blinders Shaion” 041-5032-00
Spinning Airplane
Propellers Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnson Motor (Vibraton 10,av D-C- 041-5029-00
Maverick, The Movie Tuming Paddle Wheel Mot% 2R4F¥NIIXC' 041-5036-00
. o}
Mary Shelley’s Frankenstein Lo e ot Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever LefyRight 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
g M 050° | oarsceeo
Satellite Bowman Motor 24v A.C.
Golden Eye LefvRight Movement 60Hz 3W 6 RPM CW 515-6528-00

0o fo

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

The following table only list games that used motors

Sp ti

Spinning Disc Multi Products Motor 24v A.C.
Twister with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Backbox Fan Multi Products Motor 24v A.C. 515-6531-00
(Tomado Wind) 50/60Hz 3W 3600 RPM CW h ”
ID4: Independence Day Open,é',‘gge"'ﬁg‘j’emem Servo Motor (94322) 041-5045-00
: X-Wing Bowman Motor 24v A.C.
The Star Wars Trilogy - S.E. |  \ciymight Movement 60Hz 3W 10 REM CCW 515-6383-01
Snagger & Center Link Multi Products Motor 20v D.C.
The Lost World: J.P Lift Up/Down Movement 9 RPM Non-Directional 515-6715-03
T Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
aKe 10 AMP 2950 RPM CW 3 -
: 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,
. Warrior Bug Series 36000: 1.4"a (Non-Captive Shaft)
Starship Troopers Forward/Reverse Movement | HSI #36864-12 (Unipolar) / Travel per Step = .004 | 915-6794-00-59
Step Angle = 15°/12v D.C. / 4.6W
Spinning Disc Multi Products Motor 24v A.C.
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Godzilla Shaker O AMP 5850 HEM CW  — 041-5029-01

No motors were used on the following games: Laser War, Secret Service, Torpedo Alley, Time Machine, Play-
boy 35th Anniversary, Robocop, Back to the Future, The Simpsons, Hook, Guns N’ Roses, Baywatch,

Space Jam, Viper Night Drivin’, South Park, Golden Cue.

+ 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 ONL

Appendix — F —
Motor Specification Table
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APPENDIX G
Part Number Prefix Classification Codes

Q0900

Electrical Source, Energy & Signal Converters
010- Transformers

031-

Speakers

090- Solenoids (Coils)

Conductors, Connectors & Insulators

034- Line Cords

036- Cable and Harness Assemblies

041- Motor

S
045- Connectors gAII Types)

077- Lamp Sockets

Il.  Circuits & Circuit Elements

100- ICs

110- Transistors

112- Diodes
121- Resistors

123- Resistors (Variable & Adjustable)
124- léz%tgators & Bridge Rectifiers

125-
140- Crystals

165- Light Bulbs

180- Switches
190- Relays

IV. Bolts, Screws, Nuts & Washers

231- Bolts

232- Screws
234- Screws
237- Screws

Pan Head)
HWH{
Misc.

240- Nuts (Misc.
242- Washersg lat, Round)

244- Washers
246- Washers

Split Lock
Lockers, External Tooth)

V.  Mechanical Components

249-
251-
254-
260-
265-
266-
269-
280-

V1.

Rivets

Pins (Dowel)

Stand-Offs, Spacers and Shims
Steel Ball ]

Springs (Extension)

Springs (Compression)

Springs (Washers - Belleville, Wave)
Grommets and Bushing

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

VIl. 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)

Appendix — G —
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APPENDIX H
Playfield Inserts (Plastic Light Covers)

Pattemns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
V&
U
STIPPLE
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" 1-14" X 1-14" 2-4" X 1-14" 2-V4" X 1-1" 1-14" X 1-16" 2" X 2-16"
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
. Cor oD
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 ARRS?MVX-PLEAD ARROW-HEAD BULLET TRIANGLE
550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX
Note:

Instructions:

The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

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.

| Color =

Color

N2 | - Color Ne | Color | N Ne Color | N¢ "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
-0Q2 | Red -05 | Blue -Q8 | White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown

Appendix — H — Golden Cue
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APPENDIX I
Stand-Up Targets

" B "R" means
¥ «Target
| \RF Insert is
| reversed,
allowing
for Rear
Motintetd
ation.
appic -06 | Yellow
-07 | Orange
. -08 | White
Take Note: - TPumis
1. Forltems A-E, for the Target Assembly use the "500-" SPI N¢;
For the Target Assy. with Rear Mount add "R" to "500-" SPI N¢; -10 | Fluor. Orange
For just the «Target Insert» use the "545-" SPI N2. -11 | Fluor. Green
2. Items A-E come in various colors. These targets may not be
available in every color. The "-XX" in should be replaced with the -12 | Fluor. Blue
desired 2-Digit N® for the color desired described in the Chart #”. -13 | Teal Green
As of date of print, the following colors were used for Items A-E: G
-01 Clear (A, D); -02 Red {A, B, C, D, E); -03 Amber (D, E); -04 Green (A, B); -14 | Gray
-05 Blue (C); -06 Yellow (A, C), -09 Purple (B, D); -11 Fluorescent Green (A, B, D). -15 [ Luminescent
3. See Section 3, Chapter 2, Go To Diagnostics Menu, for switches used Gold
corresponding 1o the Switch Matrix Grid of this game. =16

¢ Stand-U ot Name dart N¢
Modular Stand-Up Target Narrow Assy. 500-6138- X)( Modular Stand-Up Target Round Assy. 500-6075-XX
A Stand-Up Target Narrow (Insert) 545-6138-XX D Stand-Up Target Round (Insert) 545-6075-XX
Modular Stand-Up Target Square Assy. 500-6139-XX Mod. Stand-Up Target 1" Spherical Assy. 500-6189-XX
B Stand-Up Target Square (Insert) 545-6139-XX E Stand-Up Target 1* Spherical (Insert) 545-6189-XX
Modular Stand-Up Target Rectangle Assy. 500-6228-XX |[NOTE: To receive the Targgt /"\ssy. with the « Target Inosert »
C [stana- -Up Target Rectangle (Insert) 545-6228-XX r/i?\?vvpi::Stﬁlrje”agmzl){oaggn?pa’?e ?dtatgﬁe%nl?ngstﬂgvt: gr’\é—ét rse?/irsslgg).

t Note: Iltem 1A, is a riveted Sub-Assy. whlch includes the following nems for reference:
At1— Stack Switch Radius End {180-5133-00), A2— Washer 5/16" (242-5017-00),
A3— Rivet 1/8° 0 X 3/16" (249-5001-00) and A4— 1° Round Target (545-5456-XX).

O O o
y
4

Take Note:

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

—_

2. Items 1-4 come in various colors. These targets may not be
available in every color. The "-XX" in Part N2s should be
replaced with the desired 2-Digit N2 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.

1 Note: tem 2A, is a riveted Sub-Assy. which includes the 1ollowlng items for reference:
A1— Stack Switch Radius End (180-5133-00), A2— Washer 5/16° (242-5017-00).
A3— Rivet 1/8" 0 X 3/16" (249-5001-00) and A4— Rectangular Target (545-5145-XX).

1 Note: ltem 3A, is a riveted Sub-Assy. Wthh includes the 1ollowmg ilems for reference:
A1— Stack Switch Radius End (180-5133-00), A2— Washer 5/16" (242-5017-00).
A3— Rivet 1/8" 0 X 3/16" (249-5001-00) and A4— 1° Square Target (545-5470-XX).

cal ‘ i
Item 2 Table No!e cont/nued in the nexr co/umn

Q90

F ,
1 Note: ltem 4A,is a nveled Sub-Assy. which includes the !ollowmg items 10( reference:
A1— Stack Switch Square End (180-5132-00), A2— Washer 516" (242-5017-00).

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

Appendix — | —
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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) Altemating 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 pu!-
sating DC Voltages.

Color Coding See Appendix H or |, Plastic Part Color Chart or Sec-

tion 4, Chapter 1, Playfield - Plastic Posts & Spacers.

Combinatlon (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-Tum Gauge & Tum 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 1.D. (Acronym) Inside Dimension.

l.e. (Abbreviation) Latin- Id est. Thatis.

10 or I/0 (Abbreviation) Input/ Qutput (e.g. /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-Reflexlve 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 0.D. (Abbreviation) Outside Dimension.

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

PCB (Acronym) Printed Circuit Board

Golden Cue

TOURNAMENT EDITION

Glossary of Terms

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 nommal 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 (*Popcom-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 Reflexlve—Solenoid Drive Transistor is
enabled directly by a switch closure on the (Relating to CPU
Boards) solenoid assembly (Ver. 1/2).
Non-Reflexlve—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. 3is 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 currentin 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) Retum Merchandise Authorization Number

RT, Rt. or R. (Abbreviation) Right; (“R* at the end of Target Assy.
Part N2 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.

Solenold 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.

Tr-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 undetemined number of ball(s) during game play.

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

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

"-00T" 'T* at the end of Coil Part Numbers signifies that the diode
is attached to the top of the lug (the side nearest the coil-wind-

ing).
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STERN PINBALL, INC. LIMITED WARRANTY

STERN PINBALL, INC., ("SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF TS PRODUCTS THAT THE ITEMS
LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE
FORTHEW 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:

{. 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 DGES 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 Setvicing. 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. 1T 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 REGIDENTIAL AREA IS 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. 10
MAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECi GROUND STRAPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
SEGA 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 I8 RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

R R

Portale, lcon Designe, logoe, namee, characters, & all related indicia are trademarke of 8tern Pinball, o ® ©1999. All Rights Reserved. “Multiball” ic a registered trademark
of Williame Electronics Games, Inc. Used by permission. PCB Schematics (8ection 5, Chapter 4) by CES, Creative Electronics & Software, Inc. © 1996,
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MJNOUON EVERY EFFORT i8 PUY INTO MAKING THIG MANUAL (AND ALL
OTHER DOCUMENTE RELATINO TO THIS PRODUCT) ACCURATE AND

COMPLETE, PLAYFIELD COMPONENTS, FEATURES, RULES, PROGRAMMING ¥
AND OPERATION ARE SURJECT 10O CHANGE WITH OR WITHOUT NOTICE.

! Games shipped factory direct
g 4o Eurape from Stern Pinball,
Inc. are CE approved and will

have an "E prefix attached to

the Serial Number.

20720 lanice ue. Me|re Park, IL 60160





