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C ADULT C)H![:NI'E.E?PEECH SET
ADJUSTMENT 56 (ADULT SPEECH ENABLED) TO "NO".

REFER TO SEC TION 3 CHAPTER 1, PORTALS S RVI(‘E’ MENU INTRODUCTION FOR HELP.
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WOW! Look what’s new at Sega Pinball!

THE BACK BOX: First introduced in Lost In Space™ Pinball is the Sega Showcase I
Backbox! An innovative and bold look! A Backbox using a single lock and an easy-to-
remove Back Glass & Sﬁeaker Panel / Dot Matrix Display. The operating principles are:
it still folds down (using the original allen wrench key) and lays upon the cabinet side armor | } ,
molding. ~And, you can service the PCBs from either side of the game. Back Glass and ( i |
Speaker Panel / Dot Matrix Display cleaning and removal is easier. The reviews have been
great, just-look at your own game! For more on Backbox Parts, see Section 4, Chapter 1,
.Parts Identificaiton (The Pink Pages). .

MODULAR STAND-UP TARGETS: g

See Appendix | in this manual (at \ f}a{'g‘gf‘”s ‘
the back).  You can now buy just the VRN Inserts is {
Target Insert instead of the entire | reversed, .}1,
Target Assembly (if just the Target 2opind for ]
Insert is broke).. Target Assemblies Mounted '
which are "Rear Mounted" application.

geversed) would use the same SPI .

art N2 but add'an "R" to the end.

The Display Controller Board
holds the Display ROM Loc: ROMO,
is positioned behind the 128 X 32

Dot Matrix Display Board <) o i

(Neither board contain Fuses.) )0 o0 +50v DC High

| \, = Current Coils

+20v DC Low
Current Coils

s

When you order the Target Insert(s) from your
distributor, it should come with an Assembly /
Disassembly Instruction:Sheet. |f it does not, ask
your distributor for a copy of Sega Pinball, Inc.
Service Bulletin N2 110 (or call Technical Support
at below numbers). You can also use Service
Bulletin N° 110 to reverse the Target Insert
installation if you have spare "regular" mounted
targets (the Switch Actuator would need to be
reversed as well). Appendix | will give details on
the Part N%s & the Colors the targets are available in.

V7, & o
i T g gy
ol LU iyt gy j‘es :

+5v DC Logic

\\\\\\\\\\\\\\\\l\‘\\\\\\\\\\-\\ j_—t . ;“/. ¥ L: = :l :!‘ i i::' h‘v o oltage ‘
§\’ \{ Playlielcl ; 2 i il v " Tyl Ogc\glml g -

Power
Interlock

TROUGH DUAL OPTO BOARDS: We have been using Single OPTO Switch Boards in our Switch
Ball Troughs (as the switch for the Trough Up-Kicker) for a long while now and with great success! cabinetbottom
Through long-term field testing and design we have produced the Dual OPTO Switch Board. Why? k
Increased reliabilty and
handling of the flow of
pinballs in and out of
the Ball Trough. In our
past games Baywatch™
through Viper™ the Ball
Trough Design used only a Single
OPTO Switch at the Trough Up-Kicker.
This designed proved itself reliable.
. However, as we strive continuously for
improvements, we have found by using B
a Dual OPTO Switch Board. it will now , R e ,
act as a monitoring device in the event A R )
a "double-ball" stack occurs at the X
Trough Up-Kicker (a double-ball stack
is when a ball sits upon the top of the
léottom ba(:l ov:ajr thﬁ TrOLllgt:c’Up-Kickﬁr).
irst introduced in Lost In Space™ the i ;
Dual OPTO Switch Board will identify 5-Ball Trough with
this and allow ball transistion to process the New Dual OPTO
faster and fluently. For more on Switch Board
troubleshooting, see Section 3,
Chapter 2, Go To Diagnostics Menu
(then Go To Switch Menu) or Section
5, Chapter 4, Printed Circuit Boards
(PCBs), Trough Up-Kicker Dual
OPTO Boards Theory of Operation &
Schematic, ...Component Layout & '
Parts, OPTO Troubleshooting and Trough Dual OPTO Boards Alignment (Test for LED1 & LED2). ( (

USA: D o Pl LN il N UHRENT S0L J7 LOW CURRENT $0L

8 Amp 250v JFeesiiia [

Slo-Blo F i
/ o-Blo Fuse | /O Power Driver Board I
Y
I;lxlt&?‘t i SIo-BI% Fuse

CAUTION: For continued protection
against risk of fire, replace only with same
on/of type of fuse having the same electrical rating!

L QUICK REFERENCE FUSE CHART

—~
el ‘WQ&-’N‘——“'A‘#
: - =

Service Outlet
(USA)

Volume Control & Service Switches
For operational usage, see
Section 3, Chapter 1, Portals Service
Menu Introduction

For Backbox & Cabinet General Parts, see Section 4, Chapter 1, : 5
Parts Identification & Location (The Pink Pages) [ S - : : : ;
L : F6 | 7A250v S.B. | 50v DC Primary High Power Coils/Flippers
4 p or Schematics and/or Component Parts on above Boards, see i
Sec. 5, Chp. 4, Printed Cirouit Boards (PCBs) (The Yellow Pages) F7 | 5A250v.S.B. | 20vDC_Low Power Colls
F8 | 5A250v S.B. | 12vDC Logic Power

Logic Power

20| 34 250y S.B. | 50vDC  NotUsed /Spare
F21| 3A 250v S.B.. | 50v DC Coils

F22 | 8A250v S.B. | 18y DC Controlled Lamps
F23| 4A 250v S.B. [ 5vDC Logic

F24| 5A 250v S.B. | 6.3v AC G.l. Lamps (BRN-WHT to WHT-BRN)
F25| 5A 250v S.B. | 6.3v AC G.l. Lamps (YEL to WHT-YEL)

F26 | 5A 250v S.B. G.l. Lamps (GRN to WHT-GRN)
G.l O to WHT-VIO
o - o

d o
n/a | 3A 250v S.B. | 50v DC Rt. Flipper (BLU-YEL—RED-YEL) n/a | 8A 250v S.B. : 115v AC Main Fuse Line (Domestic or USA
n/a | 3A 250v S.B. | 50v DC Lt. Flipper (GRY-YEL+—RED-YEL) ACB0V S B, | 220y AC i nah

New to our Pinball Games? (
Don't forget to go over Section 3, Chapter 1, Portals™ Service Menu Introduction. If using Diagnostics...very useful!
And, as always, if you get stuck? Comments? Questions? Call Technical Support at 800-542-5377 or 708-345-7700.

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. i
Note: Pushing the Left or Right Flipper S 3 MPORTAN
Buttons operates in the same way. , teP ! Y Ensure the
Select or activate icons by pushing Playfield Power
the Black "ENTER" Button. Interock Switch
i (Located inside
Note: Pushing the Start Button Coin Door Left)
operates in the same way. is pulled out.
™ This Is required
M for Coll and
Flashlamp
Testing.

e S o s
In our Portals™Service Menu, selecting the "DR." Icon 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¥V HOW IT WORKS ¥V

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" /con, then select the Cross "DR." Icon. This will bring you (the
operator / technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three (3) Sub-Menus:
Coil "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

rocedure to follow such as "Does the lamp turn on?" or "Check bridge rectifier BR-20, if short replace." When

r. 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.

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
e kN FLOW CHARTS

Select a Coil, Lamp, Switch or F'I\iIJper to diagnose with "-"
or"+" Icon; Then select the "RUN"

"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 test.

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

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

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

Icon to activate the choice.

INSTALL 5 BALLS!

during

"W DIAGNOSTIC AIDS ¥

The display reads "OPERATOR ALERT..." — A message displayed
ame Mode or Power-Up to alert the operator of a problem.

This is a 5—Bq\\?‘
Pinball
children.,

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 look 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.

V¥ CPU DIP SWITCH SETTINGS, LOC.NSW300 CPUISOUND BOARD V

CUSTOM FACTORY ADJUSTMENTS BY COUNTRY*

CPU COUNTRY SETTING: | Pos. [l Jb- Rk 0 S -3 - S AN - CPU COUNTRY SETTING: | Pos. 4 CPU COUNTRY SETTING: | Pos.
ON ON
USA # o FRANCE AlA NORWAY Al A
off VIV VIVIVIVVIV OFF |/ VVVIVIV oFF|V| |V VIVIVIV
CPU COUNTRY SETTING: | Pos. [ I I BN - B A - CPU COUNTRY SETTING: | Pos. ; : CPU COUNTRY SETTING: | Pos. / :
N ON
AUSTRIA LoN |A GERMANY Lon |AJAIA SWEDEN LN AAl A
ofF| VIVIVIVIVIVIV OFF VVIVIVV OFF Vv VVIVV
CPU COUNTRY SETTING: | Pos. q G B CPU COUNTRY SETTING: | Pos. 4} 2 CPU COUNTRY SETTING: | Pos. [l [ Jkc 3 NI -3 - i A -
ON ON
BELGIUM on| A ITALY A SWITZERLAND AlA
ofF V| VIVIVIVVIV oFF | Y|V VIVIVIV OFF | V| V| VIVIVIV
CPU COUNTRY SETTING: | Pos. 4 3 2 CPU COUNTRY SETTING: | Pos. [l [~ S i S -3 <3 8 CPU COUNTRY SETTING: | Pos. [l [ 30 MR- = T AN -
ON ON
BRAZIL Lov Al |AA JAPAN [ov Al | A UK LN A LA
ofFf| |V YV VIVV oFF| VIV [VIVIVIV ofFF| V| [VIVIVIVIV
CPU COUNTRY SETTING: | Pos. [l [ Jc J S-S0 <y A0 - § CPU COUNTRY SETTING: | Pos. q 2 CPU COUNTRY SETTING: | Pos. [its bR 30 N3 = i AN -
ON UK ON
CANADA Lt AA NETHERLANDS A FOR NEW 50p, 2¢ AAA
OFF VVIVVIVV (HOLLAND/DUTCH) | orr | WV |WIWIVWIV|W COIN MECH OFF |/ VVIVV

* Note: The
CPU/Sound
Board must

have a
Jumper at
W6 to accept
8MB ROMs.

Game ROM ‘

965-0301-71

*All countries not noted use the "USA Setting"

1iMB CPU / Sound Board
Volce ROM 1 * sMB CPU / Sound Board U17 965-0302-71
Voice ROM 2 * sviB CPU / Sound Board uU21 965-0303-71
Voice ROM 3 * s\MiB CPU / Sound Board U36 965-0304-71
Voice ROM 4 * sMB CPU / Sound Board u37 965-0305-71
Sound EPROM 512K CPU / Sound Board U7 965-0306-71

Display EPROM

Find-It-In-Front:
Dr. Pinball

Bd.

965-0307-71
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From the Main Menu From the Diagnostics From the Switch From the Switch I :
in Portals™ Menu enu enu L SWITCH MATRIX GRID LOCATIONS | LAMP MATRIX GRID LOCATIONS |
GO TO DIAGNOSTICS GO TO SWITCH GO TO SWITCH OR GO TO DEDICATED
MENU MENU ACTIVE SWITCH TEST SWITCH TEST
e [r— .

! CNS. : _ |_EN6-PY, P
RIGHT #1 LEFT
0 5-BANK RAMP 0 0 TURBO LEFT FLIPPER

D BOTTOM ENTER D D BUMPER __| OUTLANE BUTTON
Under P/F Above PIF Under P/F Gl Undor P/F in Cabinet side
5-BALL LEFT RIGHT RIGHT RIGHT LEFT #2 LEFT
COIN TROUGH | 5-BANK RAMP 3-BANK KENNY TURBO RETURN FLIPPER E.O.S R
sLoT #1 (LEFT) | #2 EXIT BOTTOM __| OPTO BUMPER __| LANE (End-of-Stroke
On Coin Door Under P/F Under P/F il Above P/F Gl Under PIF W Undor P/F 4 Under P/F | Under F/F B in Cabinet side .
6TH 5-BALL LEFT RIGHT UNDER- BOTTOM #3 RIGHT
COIN TROUGH | 5BANK 0 3-BANK TROUGH | TURBO LEFT FLIPPER
SLOT i #3 D MIDDLE (TOILET) BUMPER __| SLINGSHOT BUTTON

On Goin Door Under P/IF Undar PIF Under F/F Under PIF 4 Undar P/F Under P/F 9 T in Cabinet sicle

RIGHT 5-BALL LEFRT RIGHT UNDER- #4 RIGHT

COIN TROUGH 5-BANK o) 3-BANK TROUGH 0 RIGHT FLIPPER E.O.S.
| SLOT #3 #4 D TOP & (KENNY) D OUTLANE (End-of-Stroke|
On Goin Door g Under PIF REA Undor P17 0 Under FIF Under FIF a4 Undor PIF 60 in Cabinot sido DS-4
- 5-BALL LEET: POP 2 RIGHT U206
TROUGH 5-BANK 0 BUMPER 0] RETURN NOT USED NOT
#4 ) TOP D TARGET LT SVUK D LANE GRY-GRN  USED

Undor F/F Undor F/F Under P/F Under F/F 4 Under P/F

5-BALL CENTER POP 3 #6 VOLUME
TROUGH 3-BANK @) BUMPER START RIGHT (RED BUTTON)
VUK OPTO LEFT D TARGETRT_ | VUK BUTTON SLINGSHOT (In Test: LEFT)
Undor PIF RUA| Under PIF Under PIF 8 Undor FIF ] Cabinot Front MW Under PIF an Goin Door 5.6
5-BALL CENTER LEFT #7 SERV. CRED.
STACKING 3-BANK 0 0 ORBIT SLAM 0 (GREEN BUTTON)
OPTO MIDDLE D D (TO VUK) TILT D (In Test: RIGHT
Under P/F Undor PIF Undor F/F Y&l On Coin Door on Gain Door

= CENTER UNDER- PLUMB #8 BEGIN TEST
SHOOTER 3-BANK ©) 0) TROUGH BOB 0) (BLACK BUTTON)
LANE RIGHT D D SVUK TILT D \ (In Test: ENTER)
Undor F/F Undor F/F 4 il Undor FIF JEEY oo Gabinot 4 > ! on Coin Door

From the Diagnostics From the Lamp From the Lamp j e From the Lamp
enu : g Menu g i enu ; ol enu
GO I\Tllgl!l-lf!\MP LG GO TO SINGLE | ) GO TO TEST : Xib GO TO ROW OR l

LAMP TEST | ALL LAMPS 6 oeu _ t  miui0 i COLUMN TEST

CHEF CHEF CHEF MYSTERY | SPOOKY | EXTRA
2 #a ARROW VISION BALL |
#555 Bulb JIEW #555 Bulb JEW #555 Bulb M #555 Bulb BN #555 Bulb [N #555 Bulb i@ #555 Bulb
STAN STAN STAN STAN SKILL VOLCANO | ANAL
#2 #3 #4 ARROW SHOT PROBE
#555 Bulb JIEW #555 Bulb K] #555 Bulb [KEN #555 Bulb [KBY #5565 Bulb [EEY #555 Bulb
KENNY KENNY KENNY KENNY KENNY SUPER
FACE #2 #3 #4 ARROW JACKPOT
#5655 Bulb [BIEA| #555 Bulb [EEY #555 Bulb Y #555 Bulb B #555 Bulb [BAN #555 Bulb
1 KYLE KYLE KYLE KYLE KYLE KENNY
#2 #3 #4

#555 Bulb #555 Bulb s
MULTIBALI

READY

555# ulb

FACE ARROW ASSEMBLY
#555 Bulb [N #555 Bulb @48 #555 Bulb

#555 Bulb #555 Bulb

|5 [e= |8 [do= |8 [Goe N [aoe |

BT " _ Legend Note: = Switches/Lamps mounted above playfield. = Switches/Lamps mounted below the playfield.
CARTMAN | CARTMAN | CARTMAN | CARTMAN | GAR LEFT TUR- rGHTTUR B BTV TUR. [ | : ] i B o P Rk
BO BUMPER BO BUMPER ER BO BUMPER [MES
#555 Bulb B8 #555 Bulb 2 #555 Bulb et il 5554 Bulb [ 555# Bulb [ TYPICAL SWITCH SCHEMATIC |DEDICATED SWITCH SCHEMATIC| TYPICAL LAMP SCHEMATIC |
LEFT 5-BANK| LEFT 5-BANK | LEFT 5-BANK | LEFT 5-BANK TOILET NOT TOILET M) B Ml i Dedicated Sw. Inputs Ground
| BOoTTOM #2 #3 #4 sULT USED SURT &8 : : GRN-XXX siocking oiote WHT-XXX GRY-XXX BLK
#555 Bulb Al #555 Bulb [EBY| #555 Bulb [E&Y #555 Bulb #555 Bulb Bl #555 Bulb W #555 Bulb {(E] i
NOT RT.3-BANK | RT.3-BANK | RT.3-BANK | LEFT LEFT RE- RIGHT RE- | RIGHT = O— . s O—j_ i BRB A
USED BOTTOM MIDDLE TOP OUTLANE __| TURN LANE_| TURN LANE_ | OUTLANE N.O. COM. = NG N.O. COM. = ey ROW
PEY 555 Bulb [ #555 Bulb [ERN #555 Bulb [ #555 Bulb BN #555 Bulb [EER #4555 Bulb [ #555 Bulb [ Normaly Opon Common Normally Closod Normally Opon Gommon, O }F—o
‘ witch Terminal Switch Terminal Switch Terminal Switch Terminal Switch Terminal
I MR. HANKEY:| MR. HANKEY:| MR. HANKEY:| MR, HANKEY:| MR. HANKEY:| MR. HANKEY:| poP BUMPER POP BUMPER
BOTTOM BODY LT HAND RT HAND HEAD HAT TARGET LT__| TARGET R
#555 Bulb [ #555 Bulb [ #555 Bulb [ #555 Bulb [l #555 Bulb [l #555 Bulb [l #555 Bulb [l #555 Bulb Fi il
All Switch ire diodes. . ire di
NOT_ T NO NO ki Bl Some dais a acelsdon bl
i s ~ ~ . e el L
] S bR = = b . p itself.
10: Q42 Diode D iode
NO};éJSED U(SDED USE us ( ( '(l?grminal ?grminal
J12P 1 78 76 n { Strip Strip COMMON 5

Diode 1N4001

Find-lt-In-Front:
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H

From the Main Menu
In Portals™
GO TO DIAﬁ.ﬁOSTICS

From the Diagnostics

enu
GO TO COIL
MENU

e ——

From the Coil
enu

GO TO COIL
TEST

T—]

COILS DETAILED CHART TABLE

Driver D.T. Control

igh Current Coils Group 1

Drive Trans-

Quput Board

Line Color

D.T. Control
Line Connect

Power
Line Color

Power Line
Connnection

From the Coil
enu
GO TO CYCLING
COILS

Coil GA/Turn

#1 |TROUGH UP-KICKER Q1 |V/O Pwr. Drvr.|BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 ool o
#2 |AUTO LAUNCH Q2 |10 Pwr. Drvr.|BRN-RED| J8-P3 | YEL-VIO | J10-P4/5 |50v nc| 24940
#3 |SUPER VUK Q3 |V/O Pwr. Drvr. |BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50v pc | 24-940
#4 |TOP VUK Q4 |10 Pwr. Drvr.| BRY-YEL | J8-P5 | YEL-VIO | J10-P4/5 |50v pc|,25:1200
#5 |TOILET SEAT LID Q5 |10 Pwr. Drvr. |[BRN-GRN| J8-P6 | BRN | J7-P1 |20vpc| 251100
#6 |MR. HANKEY LATCH Q6  |VO Pwr. Drvr.|BRN-BLU | J8-P7 | YEL-VIO | J10-P4/5 |50y pc| 29,1000
#7 |FLASH POPS 4 Q7 |10 Pwr. Drvr.| BRN-VIO | J8-P8 | ORG | J6-P10 |20vpc| #89 Bulb

&

ow Clli'ent Coﬂg Group 1

ver D.
Quput Board

Line Color

S
Lin
Connnection

#9 |LEFT TURBO BUMPER Q9  |I/O Pwr. Drvr.|BLU-BRN| J9-P1 | YEL-VIO | J10-P4/5 |50y bc|,25:1200
#10 |RIGHT TURBO BUMPER Q10 |I/O Pwr. Drvr.|BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50v bc | 26,1200
#11 |BOTTOM TURBO BUMPER Q11 [0 Pwr. Drvr.|BLU-ORG| J9-P4 | YEL-VIO | J10-P4/5 |50v pc| 251200
#12 |LEFT SLINGSHOT Q12  |/O Pwr. Drvr. | BLU-YEL | J9-P5 BRN J7-P1 {|20vpc| 23899
#13 |MR. HANKEY (DOWN) Q13 |10 Pwr. Drvr.|BLU-GRN | J9-P6 | YEL-VIO | J10-P4/5 |50v pc | 231100
#14 |KENNY PIVOT (DEAD) Q14  |I/O Pwr. Drvr.|BLU-BLK | J9-P7 | YEL-VIO | J10-P4/5 |50y nc | 22;1080
#15 |LEFT FLIPPER (50v RED/YEL) Q15  |VO Pwr. Drvr.|ORG-GRY| Jo-P8 | RED-YEL | y10-p1/2 |50 pc | 231100

RIGHT FLIPPER (50v RED/YEL) | Q16 | /O Pwr. Drvr. | ORG-VIO BEB:VEL | v10-P1/2 pesgl oD

Bulb or Meter

\§ D iode O n Terminal Strip (it noted)

T
D.T. Control

3}?-.\ SR

#17 |RIGHT SLINGSHOT Q17 |10 Pwr. Drvr.| VIO-BRN | J7-P2 BRN J7-P1  |20v e 23-800
#18 |FLASH TOP VUK 31 Q18 |I/O Pwr. Drvr.| VIO-RED | J7-P3 | ORG | J6-P10 |20vpc| #89Bulb
#19 |KENNY LT Q19 |I/O Pwr. Drvr.| VIO-ORG | J7-P4 BRN J7-P1  |20vDc| 2H940
#20 |KENNY RT Q20 (/O Pwr. Drvr.| VIO-YEL | J7-P6 | BRN | J7-P1 |20vpc| 24940

090-5036-00T

: : T P Power L
FIaSh Lamps (FLASH) e Tra.ns DU'LEng:'r;:! Line Connect LIn: véizor C(ﬁ\ﬁ?\gcé‘fn pe

#F1|FLASH STAN 32 Q25 |I/O Pwr. Drvr.|BLK-BRN | J6-P1 ORG | J6-P10 |20vpc| /89 Bulb
#F2|FLASH CHEF 32 Q26  |1/O Pwr. Drvr.|BLK-RED | J6-P2 | ORG | J6-P10 |20vnc| #89Bulb
#F3 |FLASH KENNY 32 Q27 |I/O Pwr. Drvr. |BLK-ORG| J6-P3 | ORG | J6-P10 |20vpc| #89Bulb
#F4|FLASH KYLE 2 Q28 |I/O Pwr. Drvr. | BLK-YEL | J6-P4 ORG | J6-P10 |20y pc| #89 Bulb
#F5|FLASH CARTMAN 2 Q29 |I/O Pwr. Drvr. |BLK-GRN | J6-P5 ORG | J6-P10 |20vpc| #89Bulb
KENNY k1 #906 Bulb
#F6 |FLASH — Q30 |V/O Pwr. Drvr.|BLK-BLU | J6-P6 ORG | J6-P10 |20y pc [55:5004:00
BACK 2 #89 Bulb
165-5000-89
#F7 |[FLASH MR HANKEY/TOILET 2 | Q31 |l/O Pwr. Drvr.| BLK-VIO | J6-P7 ORG | J6-P10 |20vpc| #89 Bulb
FLASH SUPER VUK Q32 |I/O Pwr. Drvr. | BLK-GRY J6-P10 |20v pc| #89 Bulb

Find-lt-In-Front:
Dr. Pinball

COIL LOCATIONS

FLASH LAMP LOCATIONS

Legend Note: . = Coils/Flashes mounted above playfield.

B - coils/Flashes mounted below the playfield.

TYPICAL COIL WIRING

Note:
All Coils require diodes. Some
diodes are located on Terminal
Strips (under playfield) & not on
the coil itself.

D iode

On

T erminal

S trip

Anode (-Non-
Banded Side)

Drive
Transistor

Find-It-In-Front:
Dr. Pinball

1N4004

7,

Cathode
(Banded Side)

Power Suppl
Voltaggp ?
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British
Columbia

>

A N

DOMESTIC PINBALL & REDEMPTION DISTRIBUTORS \ i ' INNATIONAL DISIBUTRS .

N\
{ ( At A ) & \ o

( ﬁ\m\;
New Hampshire
S

sy

N

51 £ - | A e NI e

Arizona

. 'f\\\§
L zﬁ'

Mexico \ N . o \1

|
1_| AL | Birmingham Birmingham Vending 205-324-7526 || 31 | ND | Fargo M.H. Associates, Inc. 701-282-7877 ‘
2 | AR [N. Little Rock Godwin Distributing 501-753-1138 || 32 | NE | Omaha Greater American Dist. | 402-553-2812 (/ |j (’
3 | AZ | Phoenix Betson West 602-233-0190 || 33 Mid-City Dist. 402-341-5300 \ CIT , ‘ ‘ R el ANDECITY | . A IR L
| 4 | go |Burnaby (Can.) Can'.‘Coin M_achine 604-420-4008 | [ 34 | NJ | Springfield State Sales & Service 973-467-9700 1 | Argentia, Urquiza Florencia 54-232-5532 15 | Germany, Hannover ally Wulff 49-511-35 5343
5 Vancouver (Can.) | Pacific Vending 604-324-2164 || 35 | \\, | Las Vegas Betson West 702-740-8484 2 | Australia, Matraville Amusement Mach. Dist. | 61-29-316-6000 || 16 | Greece, Athens Greece Coin 30-1-554-1608
16 | cp (Buena Park Betson West 714-228-7500 || 36 Reno Reno Game Sales 702-829-2080 3_| Austria, Grazerstrasse | Rupp Austria 43-34-528-6105 || 17 |Holland, 's-Hertogenbosch | Errel Industries 31-73-645-6111
7 S. San Francisco 415-952-4220 1137 | | Garden City Park } T & M Distributing Blolaru 4_| Belgium, Brussels Splin S.A. 32-43-62-7677 || 18 | Hong Kong, Kwai Fong | Bondeal Limited 85-2-487-9089
8 | o6 | Dantisr Warehouse of Games | 303-893-8652 || 38 | NY | Roslyn Heights | Deith Distributing 516-621-1234 5 Barkand 55-11-792-42864 | | 19 | al T
- : = |9 | y (RSM), Serravalle Technoplay Sa 39-54-990-0361
9 Mountain Coin 303-427-2133 || 39 Syracuse T & M Distributing 315-432-1932 6 | Brazil, Sao Paulo VR 55-11-533-5615 20 | Japan, Tokyo Data East Co 81-35-370-0708
10 | CT | Williamantic T & M Distributing 860-456-4231 || 40 | Cincinnati Atlas Distributing 513-771-1909 E3 USiare 55-11-575-0731 o1 [N Z ra " T 2.
11 | FL | Orlando Birmingham Vending | 407-425-1505 || 41 | OH | Columbus ettt IBIeti g Co, | Bladaiiissnn ! AR 2112 ew Zealand, Auckland | Amco Machine Supp. | 64-9-846-7606
12 | GA | Roswell Game Exchange/SE, Inc. 770-594-0000 | | 42 Mecedonla g, Co. 330-467-4850 | 8 | Chile, Santiago Cugnsa : 56-2-696-0167 22 | Norway, Oslo Vendcomatic 47-2-216-0830
13| HI | Ewa Beach 50th State Coin Op. 808-682-4561 || 43 | OK | Tulsa Galaxy Distributing, Co. | 918-835-1166 ‘ 9 Universe Electronics |56-2-235-7822 || 23 | Portugal, Amadora Jacinto & Martins | 35-11-495-1868
14 | IA | Des Moines Greater American Dist. | 515-244-2828 | | 44 | i Rexdale (Can.) | New Way Sales 416-674-8000 10 | England, London Electrocoin 44-181-965-2055 | | 24 | Singapore, Singapore Valibel Technologies | 65-748-8404
15| |, |Elk Grove Village | Aias Distributing 847-952-7500 || 45 Toronto (Can.) | Starburst Coin Machines | 416-251-2122 11 | So. Wales, Cardiff Electrocoin 44-22-261-5100_|| 25 | South Africa, Lalucia Unimac 27-3-152-5544
16 Bensenville Namco Cybertainment | 630-238-2200 || 46 | OR | Portland American Coin 503-233-7000 12 | Finland, Espoo Pelika Ray Oy 35-8-943-7091 26 | Spain, Madrid Sente S.A. 34-1-541-7112
117 | |\ [indianapolis Atlas Distributing 317-786-6892 || 47 | Bensalem State Sales & Service | 215-638-1122 13 | France, Aubervilliers PLF Sa 33-14-811-3131 || 27 | Sweden, Malmo Truemax AB 46-40-153-635
18 Indianapolis Shaffer Distributing, Co. | 317-899-2530 || 48 | PA | Pittsburgh Green Coin 412-881-8804 : o 14 | Germany, Berlin Bally Wulff 49-3-062-0020 28 | Switzerland, Harkingen | Novomat Ag 41-62-398-4061
19 | KS | Wichita United Distributors, Inc. | 316-263-6181 || 49 Wilkes-Barre Superior 717-824-9994
20 | KY | Louisville Atlas Distributing 502-966-5266 | | 50 | SC | Mrytle Beach Green Coin 803-629-1900
21 | LA | Metairie AMA Distributors, Inc. 504-835-3232 || 51 | TN | Memphis Green G.A.M.E.S. 901-353-1000
22 | MA | E. Long Meadow | Gekay Sales 413-525-2700 || 52 | Carrolton Nickels & Dimes 972-492-3262
| 23 | MD | Battimore Automated Services 410-646-4100 || 53 | Corsicana Master Sales 903-874-4740 ;
24 Weiner Distributing 410-525-2600 || 54 | TX | Dallas Commercial Music 214-741-6381 1
1 25 | M Redford Atlas Distributing 313-794-4880 || 55 | Houston H.A. Etanz & Co 713-523-7366
26 Wyoming Atlas Distributing 616-241-1472 | [ 56 San Antonio Ehil ¢ ) 210-226-6322
Bloomington Hanson Distributin 612-884-6604 || 57 | UT | Salt Lake City Struve Distributing 801-328-1636
S 58 | WA | Seattle American Coin 206-764-9020
St. Louis Shaffer Distributing, Co. | 314-645-3393 || 59 | Wi Green Bay Pioneer Sales & Svc. 920-468-5200 i
30 | NC | Archdal Operators Distributing 910-884-5714 || 60 Menomonee Falls | Pioneer Sales & Svc. 414-781-1420 }
0k For Parts and Service, call your local distributor. The numbered locations are general areas. View table and map for ( For Parts and Service, call your local distributor. The numbered locations are general areas. View table and map for
. corresponding numbered distributor. If your state/province does not have a distributor, call the nearest state/province. ( ¥ corresponding numbered distributor. If your country does not have a distributor, call the nearest country. Distributors

and phone numbers are subject to change. Call Sega Pinball, Inc. Technical Support with any questions or if your

Distributors and phone numbers are subject to change. Call Sega Pinball, Inc. Technical Support wit tion el
b J g g = ol WD S Jhlostilg distributor cannot help you, at 1-708-345-7700.

or if your distributor cannot help you, at 1-800-542-5377 (USA or Canada or elsewhere at 1-708-345-7700).
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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 connections required for Normal, ngh and Low Line conditions.

Domestic
uses an 8amp 250v Slo-Blo Fuse.

CURRENT. 2.8AMP CURRENT: 8AMP
WATTAGE: 329w WATTAGE: 940w
Export

uses 5AMP 250v Slo-Blo Fuses. CURRENT: 1.8AMP
("England & Hong Kong use an 8aur 250v S/B Fuse.) WATTAGE: 412w

CURRENT 5AMP 8amp*
WATTAGE: 1145w ' 1832w*

Export Japan Only
uses an 8amp 250v Slo-Blo Fuse.

CURRENT 26AMP
WATTAGE: 264w

CURRENT: 8AMP
WATTAGE: 812w

AR BEFORE TRANSPORTING To red;l;?ﬁeN p§slzm(?|®1;ﬁi-£lggl\g observe

L precautions whenever transporting the
game Read & follow Section 1, Chapter 1,

6'/2"

N

Back Height

@F

Game Assembly Procedures, & How to
Secure the Backbox for Transporting.
Remove the legs & secure the game within the transporting vehicle.
Save and retain all printed information on the game.

' GAME DIMENSIONS

~ The overall Front (37") & Back (75'%") dimensions reflect the
L ADDED +1'," 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 to the overall height should be .
.. added to the dimensions.

///7//// By
/ // /// / :
2/////////
He|ght. 551,"
Width: 301"
Depth: 31"

@ 2

Front Height U

CAUTION

Leg Length:
30%,"

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

GGa)
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»v.v,._Backbox (Showcase Il) Assembly
Speaker Panel Assy. for the Backbox (Showcase Il) & Associated Parts

Playfield - Rails and Ball Gurdes v
i ts (Actual Si:

yif yone
-Playfield - Large Bayonet Type- ‘Bulb and Seckets (Actual Size)

Playfield - Wedge Base Bulbs and Sockets (Actual Size)
Chapter 2, Drawing for Major Assemblres & Ramps (The Blue Pages)

Kenny Assembly, 50
Super VUK Assembly;

Under-Trough Assembly, 500-6385-00-71
_OPTO Assemb 500- 6242 02 71

Chapter 3. Cabinet Wiring (T he Yellow Pages)‘
Chapter 4, Prlnted Clrcurt Boards (PCBs) (T he Yellow Pages)

Glossary of Terms
Parts Order Checklrst Notes
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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. @ for Power Requirements, Transportation and Game Dimensions.

Chapter 1 of 1

Section 1 | Set-Up

2. Remove all packing material. The four (4) Cabinet Leg Assemblies (Leg Levelers are attached) are in the
corner packrn%materral 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 parts 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 assurrnc\;Nhat 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° (%, 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 placmg 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, Parts Identification & Location.

12. Lower the playfield and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the
illustration "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 8 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, Novelty, or X-Ball Play adjustments
at this time. See Section 3, C apter 4, Go To Adjustments Menu, for instructions on how to enter a justments.
Follow instructions in the tables provrded in the manual for suggestrons of customizing changes.

m>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
Game Set-Up

Page 1




How to Secure the Backbox

Leg Leveler Adjustment
for Transporting

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

w

9}

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

Y L

I Step 2. YOUR PLAYFIELD PITCH IS NOW AT 6.5°

w ( Carehiily bl the AS REQUIRED FOR PROPER GAME PLAY!

() Backbox forward into

l'l" the "down" position. % L . .

% - Verify 6.5° pitch. Minor adjustment(s) , w

may be necessary depending on the
location floor being level.

For custom adjustment greater than
>6.5° can be acheived by turning out
the rear leg leveler(s), however, it is
not recommended.

77T Z 7
VZZAPZAZ 2 227)

%-16
Hex Nut

Leg Leveler (turned all the way in)

=

ZZ

S

=2

Easy Access Service System -
3 Positions

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

,,,

/MWM i

Ensure Cables do not
Step 3. bind, pinch or are being
pulled tight. Hand-Feed
out with Backbox so

The top of the Backbox will i

rest or?the Pinball Side Armor. Cbles arenottight.

Strap or tie down the Backbox

to keep from "bouncing" during

transport. F 1 A

ig.

rgosielt
s

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).

r Slide & Pivot
Support

Brackets

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 Sugport Brackets located on either side of the
cabinet (Fig. 2A). At this time, swivel the playfield toward
the Backbox, then rest on the top edge (Fig. 2B & 2C).

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

Page 2 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 wp to 6 can pl?jy!) by
pressing the START BUTTON before the end of ball 1
(with sufficient 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 Pla 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 during? game play after the end of ball 1, or
power down, will be eliminated.)

Starting Team Pléy (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
gﬁme. 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 START 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.

Starting Pinball Wizard Play

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

Section 2, Chapter 1
Game Operation & Features

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?j 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 Multiball 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 player exceeds a High
Score Level during i:g(;ame play. This can be adjusted
with Adjustment 3, Replay Awards (Default=CREDIT,
adjustable). Players exceedingBthe High Score Levels
can receive: CREDIT, EXTRA BALL, 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
=12 adjustableéor its prolonged 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 to 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 Start 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. You 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 which is included with every game. 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.)
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HERE . SKILL SHOT Collect Flashing Lighton the side Targets for points. Use Flippers to change lights.
. MULTIBALL Shoot Targets below Toilet until completed. Then shoot Ramp to begin Multiball.
FEATURES Shoot a Character the indicated number of times to START Feature:

* STAN Shoot STAN to collect Jackpots. Collect indicated Jackpots to "Complete."
% CHEF Shoot Flashing Shots to collect awards. Complete all Flashing Shots to "Complete."
+ KYLE Shoot Ramp to "Complete."
* KENNY Shoot KENNY to collect award and "Complete."
% CARTMAN Shoot CARTMAN to collect award. Collect indicated awards to "Complete."
Note: If the face of a character is lit solid, then he has been completed.
If the face of a character is flashing, then he has been "Played but not completed."
SPOOKY VISION Playing all character's features, lights CHEF Shot for SPOOKY
VISION. During Spooky Vision, completing all shots increases Jackpot.
VOLCANO Completing all character’s features, lights CHEF Shot for VOLCANO. During Volcano,
complete all characters (each shot three (3) imes) to receive WIZARD AWARD. s = oo
EXTRA BALL Mystery or Consolation may light Extra Ball. g

SPECIAL Consolation or Features may light Special.

Note to Beginners: To score better, shoot at the ((FLASHING SHOTS)) !/
Be sure to LO®K UP at the Dot Display for instructions when possible.
Sega Pinball, Inc. TM & © 1998 South Park, Comedy Central TM & © 1998. All Rights Reserved. Sega Part N2 755-5171-00
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Service Switch Set (Red, Green & Black Buttons) Access & Use ' How to Use This Section

Open Coin Door and view Service Switch Set (see figures below). The Memory Protect Switch is now disabled; This section will cover all functions available in the Portals™ Service Menu in a Step-By-Step process. This
when changing adjustments, leave the coin door open, so changes can be made. Important: The Playfield . section is divided into chapters which coincide with the MAIN MENU. The following pages in this chapter will
Power Interlock Switch must be pulled out for electro-mechanical device testing (this is required). instruct the operator on how to move through the menus. It's simple, easy and fun to use!

: ™ : ; ; ; ; To get into the Service Menu Mode: ¢ Power-up game (if not already) & open the Coin Door. ¢ On the Coin
@ Entering Portals™ Service Menu (will not operate in Volume Mode): ( | Door is the Servics Switoh Set (Red, Green & Black Buttons). Push down the Black "BEGIN TEST" Button.

Step 2 Step 1 (Black Button 1st)

Move through the menus by pushing the Enter the Portals™ Service Menu by
Red "LEFT" or Green "RIGHT" Buttons. pushingthe 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™ ©" followed by the MAIN MENU:

Note: Pushing the Left or Right Flipper

Buttons operates in the same way. Step 3 IMEI-:](s)uI?eT;ﬂéV 4 '

Select or activate icons by pushing Playfield Power
the Black "ENTER" Button. Interlock Switch L)

| ) (Localed inside
Note: Pushing the Start Button Coin Door Left) i
operates in the same way. is pulled out, |

This Is required
for COIL and )
FLASH LAMP )
Testing.

@ Adding Service Credits (will not

operate in Service or Volume Modes): fiom
Step 1 (Green Button 1st) FEIII(?;I!;‘;EI-R The Coin Door may be closed for security, however, please note with the Coin Door closed, the game’s MEMORY
Receive service credits by pushing the BUTTON | PROTECT is enabled; meaning any changes that are made will be not be written fo memory. If changing
b el 5 LEFT BSUTTAI'FE)TN (Move Right) o adjustments is required, ensure the Coin Door is open. o
This button allows the technician to add FLIPPER st L) =
% Sem}fe gre?dr;tg v?im%uteadecﬁrpglgr?y cgt?nts to BUTTON (Enter) (Inc?;ase) b= Use the Red "LEFT" & Green "RIGHT" Buttons (or Left & Right Flipper Buttons) to move the selected ICON [
£ the Coin Audits. Up to 30 credits can be applied. (Move Left) — ‘ left or right, and the Black "ENTER" Button (or Start Button) to activate the selected ICON. The use of the i
o or c ‘ Service Switch Set (Red, Green, & Black Buttons) js required in Switch Test or Active Switch Test, as the Start & [
(o) / (o}
= (Decrease) v} Flipper Buttons are a part of this test. O
T i~
o o i For diagnostic purposes, be sure the Playfield Power Interlock Switch is pulled out so Playfield Power is not 0
o iaylielo 4 disabled.
o Powe ( c
Brlo o g (@)
3 ; W ol witeh g The MAIN MENU now appears with the "DIAG" /con (DIAGNOSTICS MENU) flashing: =
5 RIGH T ]
(= je™ 9 Dba b (V2
) ORTALS ote
\
® Entering the Volume Menu (will IMPORTANT NOTE:
not operate in Service Mode): Ensure the Playfield
SteP 1 gRed Button 1st) Power Interlock Switch is
Enter the Volume Menu by pushing the pulled out for all electro-
Red "VOLUME” Button. mechanical device testing.
| GO TO DIAGNOSTICS MENU
-Red Wtog— -Green Button-| | -Black Button- o
VOIgrme 'Se“""g?eds Beg'ngeSt ' k As the operator views the Menu Screen(s), the Mt M¥RE symbols indicates that there are more /cons to select in
TR "Left" "Right" "Enter" each direction. The /con selected will blink. Pushing the Black "ENTER" Button (or Start Button) will select the
LEFT RIGHY Icon and the Menu Screen will change to the menu selected. Select the "PREV" /cons to move backwards

PORTALS ™

through the menu levels. -Select the "QUIT" /con to completely exit the Service Mode.

View the Portals™ Service Menu Icon Tree on the next pages for a complete overview of all menus used in this

Step 2 system. View the last chapter (HELP) if more information is required. Selecting the "QUIT" /con with the Red
% 1 i i "LEFT" or Green "RIGHT" Buttons (or either Flipper Button), then pressing the Black "ENTER" Button (or
* ,,,’Jc‘igg‘;isv‘i,,vfr';‘g"gy"guzﬁ?,ﬁ‘é”t%;hgrﬂgﬁ ..h,EG”HTPgHﬁg-,,, Start Button) will exit the Service Mode. This applﬁas to the large and small S‘;C.)UIT" Icons.
., Note: Pushing the Left or Right Fllpper Buttons | LERT RiowT , The chapters in this section, which coincide with the MAIN MENU, will also provide more detailed information
R i %ma;‘:ﬁo‘a’q%cad}chﬁ B PORTALS ( ( \éviggl:]o%%uflgurl\g fllft ;?1;(/he display. Use both the manual and the display to help customize, troubleshoot and/or
Page 6 Section 3, Chapter 1 Section 3, Chapter 1 Page 7
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Portals™ Service Menu Exam ple 2 : The SWITCH TEST MENU now appears with the "TEST" Icon ﬂSWlTCH TEST) flashing:

Press the Black "ENTER" Button to activate this icon. This will bring up the Switch Test Display.
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 explaining 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 andkress 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.

SWITCH TEST

- > —— -

{,.::' The "MORE" s Jl mbols are indicating that "more icons" are available which don't E:} The Switch Test Display now appears.
T is

appear in the display and which way to move the selection to view the /cons.
FIRE FMORE

SWITCH TEST
NONE

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.g. Help, \
Schematic Display, etc.), press any service button to exit to the previous menu or sub-menu. '

Selecting & activating the "HELP" /con will ]
show a help screen. (An explanation of each

oV . ) DOOR BUTTONS OPERATE MENU
Mini-lcon at that level will cycle continuously )

until 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).

All switches can be tested one at a time (When E'ossible, use a pinball to close any playfield switches; rolling
the ball at Stand-Up Targets or over/under switches 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.
BN
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PLUMB BOEB TILT

WHTEBRN __ #01 CPU/SND

ICN7-P1 U401
CN5-P1 01

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" /con 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. Press the Black "ENTER" Button to go to the previous menu.

GO TO SWITCH MENU

Note:

In 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.
The DIAGNOSTICS MENU now appears with the "SW" Jcon (Go To sSwITCH MENU) flashing. Press the Black

Button to activate this icon. This will bring up the SWITCH TEST MENU. ( ( 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.

Page 10 Section 3, Chapter 1 Section 3, Chapter 1 Page 11
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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

Page 12 Section 3, Chapter 1
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Chapter 2 of 7

Go To Diagnostics Menu

Special Note: Ifthe 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, d|5£|ay lamps, switches and coils. Each feature
may be tested manually or automaticaF after entering the Portals™ Service Menu (see Chapter 1 of this section).
Select the "DIAG" Icon from the MAIN MENU to go to the DIAGNOSTICS MENU. The automatic tests (e.g.
Cycling Coils, Test Flash Lamps) may be used for a quick verification of automatic test functions and the
manual tests (Begln Play Test, Single Lamp / All / Row / Column Tests, and Game Specific Test.) may be
used for troubleshooting. All Jcons 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 coil is considered
faulty. In the Attract Mode, faulty switches and coils (if any) are reported (Select the "TECH" /con, Technician
Alert, from the DIAGNOSTICS MEN U). Note that reporting of an unused switch does not constitute a problem
and that a bad coil 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" /con from the MAIN MENU to go to the
DIAGNOSTICS MENU. Select the "CLR" /conto 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

|| 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
U (upon entry of the Portals™ Service Menu, the system defaults with the selection of the "DIAG" lcon

f|ash|ng) 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 | -
MORE appear in the display and which way to move the selection to view the /cons. MORE

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.  [EYITEY]

Selecting & activating the "HELP" /con from In Diagnostics, selecting & activating the "-
any display will show a help screen. (An "+" Icons moves test forwards/backwards.

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

or

explanation of each Mini-Icon at that level will Qg Selectlng & activating the "RUN" /con repeats
cycle continuously until any active button the test on the coll or flash lamp left off at.
is pressed.) |k Selecting & activating the "ARROW" Icons

moves between tests in the sub-menu.
IR 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 lcons 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.

In Single Coil Test, Cycling Coil Test, Test Flash Lamps, Clear
Ball Trough, Begin Play Test & South Park Specific Menu's,

the Power Interlock Switch (inside Coin Door) must be pulled out.
(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.

Section 3, Chapter 2
Go To Diagnostics Menu
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Go To Switch Menu ‘ Switch Matrix Grid Descriptions with Part Numbers and Locations
" 5 - The Switch locations correspond with the Switch N2 in the Part Number Table shown & the Switch Matrix Grid (previous page).
From the DIAGNOSTICS MENU, select the "SW" fcon with either Red "LEFT" or Green "RIGHT" = S [col Rﬁqw Switch Matrix Description l Part N2 l
Button and press the Black "ENTER Button. Switches are configured in an 8 x 8 Matrix of Columns NoG: Tho ¥ Coif, Swlich e danan s
—1 (Switch Drives) and Rows (Switch Retumns) with up to 64 switches possible. The Switch Test Menu T T BUTTON T e
consists of three (3) parts: Switch Test, Active Switches, and Dedicated Switch Test. 115 "ATH COIN SLOT 180-5024-00
Note: The Flipper & Start Buttons are deactivated during Switch Tests. ( * ( ils 6TH COIN SLOT (Future Use)
: 114 RIGHT COIN SLOT
Switch Test , 1[5] [CENTER COIN SLOT/ DBA 180-5024-00
To initiate, from the SWITCH MENU, select the "TEST" Jcon with the Red or Green Button & press the : g LEET COIN SLOT
1| Black Button. In Switch Test, close each switch and observe the dlsglay. The display will describe the 0 118 8
- switch in the Switch Matrix, which includes the switch name, Return (Row) Wire, Drive (Column) Wire, 1 2 : 0 =
Part N°, and the "Pln-Outg," from the CPU/SOUND Board. When the switch is released, the information of the last 0 10155 5.BALL TROUGH #1 (LEFT)
switch closed will remain in the display until another switch is closed or the test is exited. To view the switch ) s T
schematic, select the "DRAW" Mini-icon with the Red or Green Button & the Black Butt ? S AT 180-5119-02
ematic, select the ini-lcon wi e Red or Green Button & press the Black Button. 12154 5-BALL TROUGH #3
i ) 13 (2|5 5-BALL TROUGH #4
Active Switch Test ) 1alale 5-BALLTROUGH  BOT TRANS: [520-5173-00
St " " . . ) VUK OPTO BOT REC: 520-5174-00
To initiate, from the SWITCH MENU, select the "ACT" /con with either Red or Green Button & press the 5-BALL TOP TRANS: |520-5173-00
Black Button. If still in a previous test, select the "PREV" /con to return to Switch Menu or selecting ‘ 15121 ¢ STACKING OPTO _ TOP REC: 520-5174-00
—=— either of the "ARROW" /cons will move through the tests. If any switches are stuck closed (or made from 16 | 2 | 8 EO8) SHOOTER LANE 180-5157-00
the presence of a pinball), the display sequences through the Switch Names, Return (Row) Wire, Drive (Column) ) 17 | 3 | 1 8 | EFT 5-BANK BOT. (Pip. Sq. Rear Mnt)
Wire, Drive Transistor, Part N°, and the "Pin-Outs" from the CPU/SOUND Board. This cycle continues until all 1; 183 (2 LEFT 5-BANK #2 (Purple Sq. Rear Mnt.
switches are cleared or until the test is exited. 19]3(3 LEFT 5-BANK #3 (Purple Sq. Rear Mnt) | 900-6139-09R
" 2013 |4 LEFT 5-BANK #4 (Purple Sq. Rear Mnt,)
Dedicate itch T t 21 3|5 LEFT 5-BANK TOP (Purp. Sq. Rear Mnt.)
AL o SWI Yot s \ 22 136 CENTER 3-BANK LT. (Grn. Nar. Rear Mnt.) | 500-6138-04R
To initiate, from the SWITCH MENU, select the "DED" con with either Flipper Button & press the Start " 23 |3 [i7 CENTER 3-BANK MID. (Red Rect. Fwd,)_|500-6228-02
Button (The service switches are deactivated during this test.). The display will describe the switch \ 24|38 CENTER 3-BANK RT. (Gn. Narrow Fwd) |500-6138-04
which includes the Switch Name, Return (Row) Wire, Drive (Column) Wire, Part N2, and the "Pin-Outs" f 2514 |1 RIGHT RAMP ENTER 180-5087-00 i
s from the CPU/SOUND Board. | 26 14 |2 RIGHT RAMP EXIT @
® b i
o SWITCH MATRIX GRID & DEDICATED SWITCHES ol o
4 o8 | 4 a4 7 4 2 5 5
S m
LEFT RIGHT LEFT (i Q
o BotTom | ENTER BuMPeR | OUTLANE 34|5[2 RT 3-BANK BOT. (Flo.Grn. Rnd. Rear Mnt.) 0
Q ot DAk Al B Under P/F REA] Above PIF 25 AW Undor FIF m Under P/F 35|53 RT 3-BANK MID. (Flo.Grn. And. Rear Mnt. 500-6075-11R g
el 4TH 5-BALL LEFT RIGHT RIGHT RIGHT LEFT!
COIN TROUGH AAMP 3BANK KENNY TURBO AETURN 36|54 RT 3-BANK TOP (Flo.Grn. Round Rear Mnt.)
SLOT #1 (LEFT) EXIT BOTTOM OPTO BUMPER LANE 37(5]5 POP BUMPER TARGT LT (Flo. Gm. Sa.) 500-6139-11
On Goin Door Under F/F 18 Above PIF 26 Under F/IF Under P/F 42 Undor P/F m Under F/F @ 38 5 6 POP BUMPER TARGT RT Elo. Grn. Sa.
6TH 5-BALL RIGHT UNDER- BOTTOM
COIN TROUGH 5-BANK 3-BANK TROUGH TURBO LEFT /
SLOT #2 #3 MIDDLE (TOILET) BUMPER SLINGSHOT 4 3 ® D
On Goin Door Under P/F m Under P/IF @ Under P/IF Under PIF Under P/F ﬂ Under F/F
RIGHT 5-BALL LEFT RIGHT UNDER-
COIN TROUGH 5-BANK 3-BANK TROUGH RAIGHT 42062 KENNY (OPTO) TRANS  |520-5082-00
Lf\ErOTd gu#a FIF mn#? PIF : uTaO':-r Ll('d(E!'\/ll!\‘Y) PPl Undor PIF REC 520-5083-01
Gon Door n:{ul i Un —m l 28 Indor P/F 36 Inder F/F 52 Inder 43 6 3 UNDERTROUGH (TO“_ET) ) ¢
CONSLOT | TROUGH | Bank BUMPER 44 |64 UNDERTROUGH (KENNY) it
t(x?:gnp;)oor me FIF LI:I\:E')'FF"/F 20 uIdA;ﬁEET L U?rl\r{vlijllﬁ R Undor PiE 45 |6 |5 :: SVUK (Sk‘JperVertivcaI Up-K?ckerSwitch) 180-5052-00
LEFT 5-BALL CENTER POP 46 | 6 | 6 VUK (Vertical Up-Kicker Switch) 180-5116-01
idarte | S GO | O o ' N o dow e
E UK SL
Eumm-m P undor prr R0 Undor FIF Y Undor Pir Gabinot Front [ undor FiF DS6. + Sw. 14 / Sw. 15 have both REC/TRANS on 1 board respectively. 48 1 6 18 UNDERTROUGH SVUK 180-5057-00
5-BALL CENTER LEFT #7 SERV. CRED. "“R": The"R" following the Part Number on Stand-Up Targets 4917 14 LEFT TURBO BUMPER
(S)L".\r%K'NG %%AD'{'E OT%B\‘/LK %LL’}M ] (GREEN BUTTON) means reverse (rear) mounted Target & Switch Actuator. 507 |2 RIGHT TURBO BUMPER 180-5015-03
o P Undor PIF B gl oo DOTS:  Diode On Terminal Strip, if noted. 51173 BOTTOM TURBO BUMPER
CENTER UNDER- PLUMB #8 BEGIN TEST y & ’
P | Towen | e e ok
GHT S Test:
o P17 Unde B 1o [0S s b o) D = Switches mounted above playfield. 54¢| 7 | 6 START BUTTON (Red) _|500-6090-02
55% | T SLAM TILT (On Coin Door) 180-5022-00
; i ; Ly L ! = Swi i HANGER |535-5319-00
Typical Switch Schematic & Wiring Dedicated Switch Schem. [l - Switches mounted below playfield. Seriige PLUMB BOB TILT CONTACT|535-7563-01
(Column: Switch Drive Wire) (Row: Switch Return Wire] * i i i i
. * The following switches are located in the cabinet 571811 LEFT OUTLANE (Rt. Mount R/O) 6207
GRN-XXX biocking bioss W HT-XXX Dedicated Sw. Inputs Ground i are het goted in the diagram above: 58 8|2 LEFT RETURN LANE (Rt Mnt, RIO) |20 022702
GRY-XXX BLK 59 (8|3 LEFT SLINGSHOT (Double-Switch) | 180-5054-00
] s E n H n m @ @ 60 |8 |4 RIGHT OUTLANE (Rt. Mount R/O) 500-6227-02
N.O. COM. N.C. ( )__J The followina sivitches ate ot tsed: 61|85 RIGHT RETURN LANE
e A gommon Nomaly Clsed N.O COM J : 21816 RIGHT SLINGSHOT (Double-Switch) |180-5054-00
Switch %rmlnal Switch Terminal Switch Terminal N I.I 0 et n. ot ( ( 6 ouble-sSwilc
Note: Sv\(l)irlrcT;lEl BYIT’IJi?‘Igl Switc?mee;,minaI n 27'33 m m m 63 8 7 NOT USED
#IISwitches require diodes. Some diodes are located o? 64 8 8 -
inal Stri d layfield) & not on thi itch itself. I .
T S T | Switches for UK only: Sl
Page 14 Section 3, Chapter 2 | Section 3, Chapter 2 Sﬂﬂ Page 15
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Go To Coil Menu

From the DIAGNOSTICS MENU, select the "COIL" /con 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
1 High Current Coils (?Ithough Low Current Coils may be used in positions 01-07). Coils 17-24 are
typically Low Current Coils. The remaining positions (F1-F8) are typically for Flash Lamps (although they may be

used any positions 01-24, 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" Icon 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 "+" /con to start the manual Coil Test from #1 (The test runs through Coils 1-24 and Flash Lamps
F1-F8; Note: Some Flash Lamps are used in Coil Positions; this game: #7 & #18.). Press the Black Button on
the "+" Icon, as each coil is selected, the display will describe the Coil or Flash Lamp Name with the
corresponding number, the wire with colors, the "Pin-Outs" from the I/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.

Cycling Coil Test

To initiate, from the COIL MENU, select the "CYC" Icon with either Red or Green Button and press the
Black Button. If still in a previous test, select the "PREV" /con to return to Coil Menu or selecting either
=22 of the "ARROW" [cons will move to Cycling Coil 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

w
]
g- COIL 1 [TROUGH UP-KICKER (VUK) (26-1200) COIL 17 [RIGHT SLINGSHOT (23-800)
- COIL 2 |AUTO LAUNCH (50V) (24-940) COIL 18 [FLASH TOP VUK 1
w COIL 3 |SUPER VUK (24-940) COIL 19 |KENNY LT (24-940)
COIL 4 [TOP VUK (26-1200)
w) COIL 5 |TOILET SEAT LID (23-1100)
o COIL 6 |MR. HANKEY LATCH (29-1000)
COIL 7__|FLASH POPS 4
COIL 9 |LEFT TURBO BUMPER (26-1200) #F1 FLASH STAN =<2 (#89 Bulb)
COIL 10 |RIGHT TURBO BUMPER (26-1200) #F2 FLASH CHEF :x2 (#89 Bulb)
COIL 11 |[BOTTOM TURBO BUMPER (26-1200) #F3 FLASH KENNY 3¢2 (#89 Bulb)
COIL 12 |LEFT SLINGSHOT (23-800) #F4 FLASH KYLE k2 (#89 Bulb)
COIL 13 |MR. HANKEY (DOWN) (23-1100) #F5 FLASH CARTMAN =2 (#89 Bulb)
@L 14 |KENNY PIVOT (DEAD) (22-1080) #F6 FLASH KENNY k1 BACK 32 (#906 (1) #89 (2))
COIL 15 |LEFT FLIPPER [50V RED/YEL] (23-1100) #F7 FLASH MR HANKEY/TOILET =2 (#89 Bulb)
COIL 16 |RIGHT FLIPPER [50V RED/YEL] (23-1100) #F8 FLASH SUPER VUK k1 (#89 Bulb)

See the next three (3) pages 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

Anode (Non- | Rea00} Cathode
Banded Side) Al I (Banded Side)

Power Suppl
Voltaggp b

Note: Dri‘!e
All Coils require diodes. Some Transistor

diodes are located on Terminal
Strips (under playfield) & not on
the coil itself.

D iode

On

T erminal

S trip

Page 16 Section 3, Chapter 2
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Coil & Flash Lamp Locations

)
(=)}
8
(@]
m
oz
2
e}
(9]
(]
v

Use the previous page and the following two (2) pages in conjunction with above Coil and Flash Lamp Maps.

Legend Note: The following Bulb Type is used for Flash Lamps:
I:l = Coils and Flash Lamps mounted
above playfield. #89 Bulb #906 Bulb
. 163-8000.89 Nes-o0a00.
. = Coils and Flash Lamps mounted R
below playfield.
The following Coils are optional for UK Only:
The following Coils are Optional:
Section 3, Chapter 2 Page 17
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From the Maln  Menu From the Diagnostics From the Coll « From the Coil

in Porta onu Menu Menu Backbox I/0O Power Driver Board Detailed Wiring Diagram
GO TO DIAGNOSTICS GO TO COIL GO TO COIL GO TO CYCLING ! 189
MEN MENU TEST colLsS i U3 J6 BLkBRAN ﬁ f;
_> i Sy T #F1 Flash Q25 Wi
-QBN:JM:‘I— 13 Er:nlar Control Stan %2 BLK-RED ﬁ %?\23
Mﬁ: rinter Clock o
| wul 7 | €Y /0 POWER #F2 Flash ozs»ew{: f 4;—4"89 b FLASH 2
COILS DETAILED CHART TABLE il § DRIVER BD. il ' | ;| Bucona @@ L
o - f OUD Drive Tra Drive D.T. Contro D ontro Powe Powe e Powe oil GA ( ( 3 . § 520'51 37'01 z’;ﬁr:;laig 027*""{1_ ﬁ 189
il e il St ub Bl At sl e F——BBNY 1 | printor Busy 4 | BLK-YEL @ S
#1 | TROUGH UP-KICKER Q1 | VO Pwr. Drv. | BRN-BLK | J8-P1 | YELVIO | J10-P4/5 |50voc | 26:1200 ¥ [ oo A2 h S an &
L LB BLK-GRN *2
#2 |AUTO LAUNCH Q2 | VO Pwr.Drvr. | BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 |50voc | 24940 ‘ o Hireeg oIS Flach czo-snl[ 5 a @f 1—4‘89 b FLASHS
“ORG-BLU | Output & = A ul
#3 |SUPER VUK Q3 | VO Pwr.Drvr. |[BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50vpc | 24940 - ipfehear] 7| ounas s conmaf, | s L_ﬁ—« FLASH 6
e ] B Kenny %1 Back (Panel) %2 Lo
#4 |TOP VUK Q4 | VO Pwr.Drvr. | BRY-YEL | J8-P5 | YEL-VIO | J10-P4/5 | 50vpc | 26:1200 * °[omgerc] 4 | oupaz L i , | Blkvio SAEEES
090-5044-00T ORG-RED b
—GRaBRN] 2 [Ouweut 20V LOW CU RENT #F7 Flash Qa1 FLASH 7
23-1100 Vi| Sutputo COILS Mr Hankey/Toil &5
#5 |TOILET SEAT LID Q5 | VO Pwr. Drvr. |BRN-GRN | J8-P6 BRN J7-P1 |20vpc| 231100 [ r Hankey/Toilet %2 Y| | ewceny ]
= #F8 Flash Q32 - FLASH 8
#6 |MR. HANKEY LATCH Q6 | VO Pwr. Drvr. | BRN-BLU | J8-P7 | YELVIO | J10-P4/5 |50vnc | 291000 ‘ 7l gh st et Gl s
- 10
#7 |FLASH POPS 34 Q7 | VOPwr.Drr. | BRN-VIO | J8-P8 | ORG | J6-P10 |20vpc| #89 Bulb } —rsstonrons—t  J7 BRN 20VDC
- e - - - NOT 1 ®
USED
. . \ [# e o i 2 |4VIO-ERE colL 17 09
. - . ouUD D D D ontro D ontro Po Powe Powe ' Slo-Blo Slingshot *"{: Uil ik i 2(?\?S‘C TEETD
or (D Oup Board olo e Co e 010 0 ectio oltage 0 A V% 3 - I—/O
26-1200 Flash q1g " BOARD|
#9 |LEFT TURBO BUMPER Q9 | VO Pwr.Drvr. | BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 | 50vpc | 251200 | T T Top VUK %1 t; voos o 50en E
4 A
#10 |RIGHT TURBO BUMPER Q10 | /O Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 | 50vpc | 25,1200 : : Dol Bemaii povio® sy tom{ 2494034 co 19
D iod i Y VIO-YEL
#11 |BOTTOM TURBO BUMPER Q11 | VO Pwr. Drvr. | BLU-ORG | J9-P4 | YEL-VIO | J10-P4/5 | 50vnc | 28:1200 ‘ L kil zow[:s COlL 20
S trip (Teeter) Rt.
23-800 VIO-GRN
#12 |LEFT SLINGSHOT Q12 | /O Pwr. Drvr. | BLU-YEL | J9-P5 BRN J7-P1 | 20vDC | 145 5001.00T ‘ In s game, thero are no calls which *’W{; 7 COlL 21 k
23-1100 o the Pyt ;
#13 |MR. HANKEY (DOWN) Q13 | /O Pwr. Drvr. | BLU-GRN | J9-P6 | YEL-VIO | J10-P4/5 |50vDc | &5/ - \ 2;;54:52";5":"05’3@5; 5 | ViOBLY Ll el l
#14|KENNY PIVOT (DEAD) Q14 | VO Pwr.Drvr. | BLU-BLK | J9-P7 | YELVIO | J10-P4/5 |50vpc | 22:1080 | G B N .'QE
CcOlL 23 N
#15|LEFT FLIPPER (50v RED/YEL) Q15 | 1o Pwr.Drvr. |ORG-GRY | Jo-P8 | RED-YEL | y10-p1/2 | 50vpc | 231100 RED i
(VIO-GRY) COIL 24 +5V DC J16-OP7 M
#16 |RIGHT FLIPPER (50v RED/YEL) | G16 | VOPw:Dr | ORGVIO | Js-Po BEB-YEL | v10-P122 gt CABINET BORRD
T = : S " e T : S T { ( COTTTACF)’LSLED J SEELE g
. = - , T . . o
23.800 : BAN-RED _£"24-940 @
#17 |RIGHT SLINGSHOT Q17 | l/O Pwr. Drvr. | VIO-BRN | J7-P2 BRN J7-P1 | 20vnc | 23800 s ) 249403 oo 2 n
#18 | FLASH TOP VUK 31 Q18 | VO Pwr.Drvr. | VIO-RED | J7-P3 | ORG | J6-P10 |20vpc| #89 Bulb Bepa s supor oy {H BRN-ORG ¢ colLa
VUK it
#19 |KENNY LT Q19 | VO Pwr.Drvr. | VIOORG | J7-P4 | BRN | J7-P1 |20vpc| 24540 - s ! ‘i'__ 5 [ANTEL_§2615003—¢ con«
9 [1av Ac W BRN
#20 | KENNY RT Q20 |VOPwr.Drvr. | VIO-YEL | J7-P6 | BRN | J7-P1 |20vpc| 24940 loBlo i ; BRN-GAN AOLS _ponaee 20VDC  JTTE
: Toilet QSJW—{H g i BOARD
- ) o . OB b ; N R B s B0 RIS Seat Lid 1 S
DR BORE s 29-1000 b COIL 6 £
N A N \ N N \ PR BRIDGE 1 Mr. Hankey QGW‘H:.II 7%_:\’_\}—‘ Sk ORG
© ) &, GRWRB O 3 2 S SRRSNAR O SOVHIGC%I(E_%RRENT Latch F i s Acolz 20V DC J6|~/Fé10
RIDOWN PO O Q O Pwe B OB PY g ) Qe e i : o e QTW—IHL | % *BOAHD
8. \ § BRAN-GRY) & LR
i i YEL-VIO 50V DC 5oV DC
-VIO 50 NIE)
g e ool DA conn o fountine fRoosn b L s~ 50V DC HIGH POWER '#%_8%
. ” ' Slo-Blo
#F1|FLASH STAN 32 @25 | VO Pwr. Drvr. | BLK-BRN | J6-P1 | ORG | J6-P10 |20vpc | #89 Bulb sk HLIQT-‘LLU—BF‘Lﬂ. colLa
Turbo B 1
#F2|FLASH CHEF %2 Q26 | VO Pwr.Drvr. | BLK-RED | J6-P2 | ORG | J6-P10 |20vpc| #89Bulb £l s H"‘ , | Bu-eD * T
ight Q101\/\H
#F3|FLASH KENNY 32 @27 | /O Pwr.Drvr. |BLK-ORG | J6-P3 | ORG | J6-P10 |20vnc| #89 Bulb -V e Tl H__ .| Bu-oma ‘ i)
5 #89 Bulb I Botom G1 W] BRN
#F4|FLASH KYLE 32 Q28 | VO Pwr. Drvr. | BLK-YEL | J6-P4 ORG J6-P10 (20vpc | 39 BUD [ ' (THhe CUmEST | [ewve P20y 20V DC T
#F5|FLASH CARTMAN 52 Q29 | IO Pwr. Drvr. | BLK-GRN | J6-P5 | ORG | J6-P10 |20vpc| #89 Bulb W e gl g BOARO)
KENNY 31 #906 Bulb n. Mr. Hankey QTSJ\N——H:J g ‘ ® COIL13 RED-YEL
#F6|FLASH —| Q30 |VOPwr.Drvr|BLK-BLU| J6-P6 | ORG | J6-P10 |20vnc 00t - e BLU-BLK :
BACK k2 {#65_95005{89 i (Iéen% g, }:J,___ 7 - b COIL 14
. ivot (Dea 1 y A
#F7|FLASH MR HANKEY/TOILET %3 | Q31 |VOPwr.Drvr. | BLK-VIO | J6-P7 | ORG | J6-P10 |20vpc| #89Bulb L"JE- ol DHC.GH fP8 100 colte U g
{ Flipper
#F8|FLASH SUPER VUK 1 BLK-GRY ORG | J6-P10 #89.Bulb \ ( Foe ) et ORGVIO colL 16 b
m Flipper ll Fuses are located

und.r%lnynau by

assem|
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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.

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 "+" [cons. Start with the "+" lcon to start the manual Lamp Test
from Column 1, Row 1, Switch 1. Press the Black Button on the "+" Icon, as each lamp is selected, the
lamp will light at it's location on the playfield as well as the display, indicating the Lamp Matrix Grid Position, lamp
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" Icon and press the Black Button. Each time the Black Button is pushed, the lamp will light-up
ohn the playfield, with the display indicating the lamp information. Continue with the same procedure to run through
the entire test.

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" /con 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" Icon to return to

=1 Lamp Menu or selecting either of the "ARROW" /cons will move through the tests, keep activating until
Test All Lamps is displayed. The display will indicate "ALL LAMPS ON" and the lamps on the pf;yﬁeld will be lit,
alternating between the rows in the Lamp Matrix Grid.

| Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" /con with either Red "LEFT" or Green
"RIGHT" Button and press the Black Button. 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
|Ras 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

74

D iode © n T erminal S trip

TCHER CHEF T CHEF CHEF MYSTERY | SPOOKY — TEXTRA
" 3 W ARROW VISION BALL

#555 Bulb KW #555 Bulb BN #555 Bub BN #555 Bulb B #555 Bub Bl #555 Bub [ #555 Bulb [EA #555 Bulb

STAN STAN STAN STAN STAN SKILL VOLCANO | ANAL

FACE # #3 #4 ARROW SHOT PROBE

#555 Bulb BN #555 Bulb BT #555 Bulb KRN #555 Bulb [BBY #555 Bul #555 Bulb B #555 Bulb [

" #5655 Bulb
MULTIBAL SOUTH
READY

b é

KENNY KENNY KENNY KENNY KENNY SUPER

FACE #2 #3 #4 ARROW JACKPOT iel PARK SIGN
b

#555 Bulb #555 Bulb #555 Bulb #5565 Bulb #555 Bul #555 Bulb 555# ulb [N #555 Bulb 2

KYLE . KYLE KYLE KYLE KYLE KENNY NOT
#2 #3 #4 ARROW ASSEMBLY
#555 Bulb 28 #555 Bulb #555 Bulb

#555 Bulb #555 Bulb A #555 Bulb

CARTMAN CARTMAN CARTMAN
FACE #2 #3

#555 Bulb [KEN #555 Bulb [KEY #555 Bulb
LEFT 5-BANK | LEFT 5-BANK| LEFT 5-BANK
BOTTOM #2 #3

#555 Bulb (il #555 Bulb [EEA #555 Bulb #555 Bulb LN #555 Bulb

NOT RT. 3-BANK | RT. 3-BANK | RT. 3-BANK | LEFT LEFT RE-

USED BOTTOM MIDDLE TOP OUTLANE TURN LANE | TURN LANE_ | OUTLANE
LEN #555 Bulb #555 Bulb #555 Bulb [ #555 Bulb xR #555 Bulb LY #555 Bulb EEN #555 Bulb €3

MR. HANKEY:| MR. HANKEY:| MR. HANKEY:| MR. HANKEY:| MR. HANKEY:| MR. HANKEY:| poP BUMPER POP BUMPER

BOTTOM BODY LT HAND RT HAND HEAD HAT TARGET LT | TARGET RT

#555 Bulb XA #555 Bulb [l #555 Bulb Bl #555 Bulb [t #555 Bulb Kl #555 Bulb (A #555 Bulb [EN #555 Bulb [

32

RIGHT TUR- 13 BTTM TUR- [
BO BUMPER [EN BOBUMPER [MED
555# Bulb [N 555# Bulb [l
NOT TOILET 8
USED S-URT IS,

LYl #555 Bulb Gt

RIGHT RE- RIGHT

CARTMAN
ARROW BO BUMPER

#5655 Bulb [EHA 5554 Bulb
LEFT 5-BANK| TOILET
TOP SULT
#5655 Bulb

. NOT

FACE USED USED
CARTMAN LEFT TUR-
#4

IS [doe |8 |aoo |8 [goo [N [aoo |2

: NOT
NOT USED
RED-WHT & ;

TH2epA0n e e S | 87, 68
10: Q42
NOT USED

RED
J12P11
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Lamp Matrix Grid
Locations

The lamp locations correspond
with the Lamp N¢ in the Lamp
Matrix Grid on the previous page.

Legend Note:

= Lamps mounted
above playfield.

B - Lamps mounted -
below playfield.

The following Lamps
are not used:

3152 W7l o 65 - 50

The following Bulbs are used in the Lamp
Matrix Grid (See Table Grid on previous
page for details):

#555 Bulb 44 Bulb
(We 995 (%ayonet)
165-5002-00 165-5000-44

SHOOT JHOLEL o |
B CED
}(JHEN S\‘\oo ¥
S BEG!

Section 3 | Diags.

Typical Lamp Schematic

YEL-XXX
18V

RED -XXX
GND
CoL

ROW

COMMON

Diode 1N4001

Note:
All Lamps require diodes.
Some diodes are located on
Terminal Strips (under playfield)
& not on the lamp itself.

D iode

On

T erminal
S trip
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.y 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 Icon the display will indicate

~ "CYCLING FLASHERS" and all the Flash Lamps will cycle continuously until the test is exited. This test
is allows the technician to easily spot any burned-out bulbs and replace them. Ié'llashers tested are Flash Lamps in
Positions F1-F8 (Q25-Q32) Only. Test all others in Single or Cycling Coil Tests. Important: The Power Interlock

Switch must be pulled out. Note: In this game Flash Lamps are also located in Coil Positions #6 & #7. TO TEST
USE Single or Cycling Coil Tests.

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" /con to eject the ball in the first position. Simultaneously, the
display and the playfield will eject the ball to the Trough Up-Kicker, eject from the Trough Up-Kicker into the
Shooter Lane and will be e'ﬁacted 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. 4\ Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil. £\

Technician Alert

From the DIAGNOSTICS MENU, select the "TECH" Icon 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" /con 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

From the DIAGNOSTICS MENU, select the "PLAY" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the technician can test certain
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 AutoplunPer 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" [con in the DIAGNOSTICS MENU. Important: The Power Interlock Switch must be pulled out.

eig | € uonodas
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%l 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

From the DIAGNOSTICS MENU, select the "SPKR" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital
= stereo sound from Backbox & Cabinet Speakers or "Mono" on the Cabinet Speaker (when used by itself).
After selecting this /con, select the "-" or "+" [cons 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
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| Speaker Phase Testing

Connections to each of speakers are polarized and each must be connected appropriately for the best
quality sound. If one speaker has the positive and negative connections reversed with respect to the

u other one, bass frequencies will not be produced properly and the overall sound quality will be poor. To
continued 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.

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.

Speaker Test Tone

Sound/OPSYS EPROM (Loc. U7) Level 1-3 (Music Test)
Voice ROM 1 (Loc. U17) Speech Pattern 1
Voice ROM 2 (Loc. U21) Speech Pattern 2
Voice ROM 3 (Loc. U36) Speech Pattern 3
Voice ROM 4 (Loc. U37) Speech Pattern 4

Note: Voice ROMs 1 - 4 = 8MB. The CPU/Sound Board must have a Jumper at W6 to accept 8B ROMs.

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.
» 221 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 WII|||
be displayed. To reset Burn-In minutes to 00, select the "RESET" /con in the MAIN MENU and select the "FACT
Icon (Factory Reset). See Chapter 5, Go To Reset Menu, of this section.

-1|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

!l immediately begins. The display will immediately illuminate & cycle for 1 pass of each test continuously

for each of the following tests:
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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.

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

0|01 [ Lo

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
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South Park Specific (Mr. Hankey Test)

{s i| "RIGHT" Button and press the Black "ENTER" Button. This will bring up the SOUTH PARK

Features. The feature in this game is MR. HANKEY TEST.

1| To initiate, from the DIAGNOSTICS MENU, select the "PARK" /con with either the Red "LEFT" or Green
I SPECIFIC MENU. Similiar to "BEGIN PLAY TEST," this menu is used to test and adjust Game Specific

ME. HAHREY TEST

FULZE LEHGTH: =0

..... z § -

This test allows you to operate the MR. HANKEY LATCH (Coil Q6) [UP] and the MR. HANKEY (DOWN)
(Coil Q13) [DOWN] outside of Game Mode for the purpose of troubleshooting and adjustment.

Test Procedure:

Select the "UP" /con with either the Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER"
Button. This will energize the MR. HANKEY LATCH Coil (Q6) releasing the spring loaded Mr. Hankey Device.

Select the "DOWN" /con with either the Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER"

Button. The MR. HANKEY (DOWN) Coil (Q13) will energize, pulling Mr. Hankey back into the Toilet Tank and
re-latching the assembly (...the Metal Yoke on the Plunger catches under the Trip Coil Arm Assembly.).

Adjustment Procedure:

Using the
The Adjustment Range is 10 (SOFT) to 60
(HARD{. The Factory Setting is 30. Your

goal is to have the [DOWN] Coil pull the Mr.

Hankey Assembly into the Toilet Tank in one ESY{e [=)
PULSE (with no "chattering"). Starting at Vi

the lowest value of "10", increment the value Iew N
by two (2) (e.g. 10-12, 12-14, etc.) until you
get a smooth "One-Shot-Pull" without any
chattering. Select the "DOWN" /con to test
the "pull"; select the "UP" con to release the
Mr. Hankey Assembly so you may try
another Pulse Length, if desired. Test the
action of this assembly a minimum of five (5)
times ensuring each time was a smooth
"One-Shot-Pull."

'sbeig | € uonodas

BEFORE EXITING THIS
MENU, ENSURE YOU
SELECT THE "DOWN" ICON
TO PULL THE ASSEMBLY
BACK INTO THE TANK.

H
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Metal Yoke
catches the
Trip Coil Arm

Icons you can vary the strength of the [DOWN] Coil (Q13) (the Display will indicate this.).
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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
Green "RIGHT" Button and press the Black "ENTER" Button. This will bring you (the operator /
technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three sub-menus:

Coil "DR.," Switch "DR." and Lamp "DR." Icons. 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-Icon and
the Start Button to "ENTER" your selection.

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

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

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 Icon for your next step.
"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first
example above).

= |n 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).

Coil Flow Chart

To initiate, from the DR. PINBALL MENU, select the Coil "DR." lcon 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
Button and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering by
using the Mini-Icons in the display.

Lamp Flow Chart

To initiate, from the DR. PINBALL MENU, select the LamF "DR." Icon with either the Red or Green
Button and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
U using the Mini-lcons in the display. :

=p Seen when question is being asked on the

Section 3, Chapter 2
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sQUTH PARK

SEGA
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GAME AUDIT TABLE
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-ln Audit Name Fill-In
1 | TOTAL PAID CREDITS 5 | COINS THRU LEFT SLOT 9 | TOTAL COINS
2 | 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
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
14 | TOTAL EXTRA BALLS 29 | 50M—69.9M SCORES
15 | EXTRA BALL PERCENT 30 | 70M—99.9M SCORES
16 | REPLAY 1 AWARDS 31 | 100M—129.9M SCORES
17 | REPLAY 2+ AWARDS 3 | 130M+ SCORES
18 | TOTAL REPLAYS 33 | AVERAGE SCORES
19 | REPLAY PERCENT 34 | SERVICE CREDITS

TOTAL SPECIALS 35 | BALL SEARCH STARTED

SPECIAL PERCENT 3% | LOST BALL FEEDS

TOTAL MATCHES 37 | LOST BALL GAME STARTS 52 | LEFT FLIPPER USED
23 | HIGH SCORE AWARDS 33 | LEFT DRAINS 53| RIGHT FLIPPER USED
24 | HIGH SCORE PERCENT 39 | CENTER DRAINS
25 | TOTAL FREE PLAYS 40 | RIGHT DRAINS
26 | TOTAL PLAYS 41 | SLAM TILTS
27 | 0—19.9M SCORES 42 | TOTAL BALLS SAVED

South Park Audits 56-99 (All Audits Subject to Change)

Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
5 | LEFT ORBIT 72 | MBALL RESTARTED 83 | VOLCANO STARTED
57 | TOP VUK VIA ORBIT 73 | MBALL JACKPOTS 89 | VOLCANO COMPLETED
58 | RAMP 74 | SUPER JACKPOTS LIT 90 | SUPER FART BUMPERS LIT
59 | RIGHT 3-BANK COMP 75 | SUPER JACKPOTS 91 | POP BUMPER HITS
60 | LEFT 5-BANK COMP 76 | CARTMAN MODE STARTED 92 |MYSTERY LIT
61 | CENTER 3-BANK HITS 77 | CARTMAN MODE COMPLETED 93 | MYSTERY SCORED
62 | KENNY OPTO 78 | KYLE MODE STARTED 94 | SKILL SHOT MADE
63 | KENNY UNDERTROUGH 79 | KYLE MODE COMPLETED
64 | TOILET UNDERTROUGH 80 | KENNY MODE STARTED
65 | CARTMAN UNDERTROUGH 81 | KENNY MODE COMPLETED
66 | SUPER VUK 82 | CHEF MODE STARTED
67 | TOP VUK 83 | CHEF MODE COMPLETED
68 | MBALL READY 84 | STAN MODE STARTED CPU Versio
69 | MULTIBALL START 85 | STAN MODE COMPLETED Display Version:
70 | 2+ MBALL START 86 | SPOOKY VISION LIT Date Audited:
71 | MULTIBALL RESTART LIT 87 | SPOOKY VISION STARTED Audited By:
Location:
Page 26 Section 3, Chapter 3
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Overview

The Portals™ Service Menu System provides 99 Audit Functions for accounting purposes and for evaluation of

Game Difficulty Adjustments.

he 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— South Park
Audits, are the Game Play Specific Audits 56-99; Audits left open (blank space in gray, e.g. Audits 43-51, 54 & 55,
95-99) 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.

Important Notes:

is pressed.)

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.

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

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
A 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.

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" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button. The AUDITS MENU appears.

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

Selecting & activating the "ARROW" [cons
selects the next or previous audit in the group.

| Au. ne| | Audit Name || Audit Definition
Au.1  Total Paid Credits Provides the total number of paid credits.
Au.2  Free Game Percentage Xngitpzeécgrgiglgg Il:ygenved from dividing Audit 25, Total Free Plays, by
. 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.
: The total cash value accumulated since the last Factory Restore
Au.10  Total Earnings occurred (see Chapter 5, Go to Reset Menu, of this section).
: Provides the total number of money clicks accumulated. (Based on
Au. 11 Meter Clicks ‘ the country's lowest coin denomination used for the game credit.)
Au. 12 ‘Software Meter Provides the continuing total of Meter Clicks. This audit cannot be

reset; the display shows the constant addition of Meter Clicks.

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

S.P.I. Audits (13-55)

From the AUDITS MENU, select the "S.P..." [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 ‘

Audit Definition

Go To Audits Menu

Go To Audits Menu

display will describe the audit number, the audit name, and the audit total or value. The current audit will remain in Au.37 Lost Ball Game Starts Provides the total number of times the game started with a ball
the display until the next audit is chosen or when the sub-menu is exited. ;i missing from the ball trough at the start of a game.
- it e o widd padhbublAlis ( Au.38 Left Drains Provides the total number of times Rollover Switch 57 was closed.
]AU;. Nﬂ [ Audit Name l i Audit Definition * Au.39 CenterDralns r;rs?tvs!.(av?;: ;]héel ct)g’;a(ljl 'v]vl;ns]tr)gt %,f vvn%(;s Otpg v%aér(\)e ball had drained with the
Au.13  Total Balls Played Provides the total number of feqular and extra balls, { Au. 40 Right Qrains Prov!des the total number of t!mes Rollover Swjtch 60 was closed.
Au. 14  Total Extra Balls Provides the total number of extra balls awarded. { Au.41 _ Slam Tilts Erow%es tth: t(:te:l Tumb(:)r of tIfth\.GS Ci?:?cft S‘:’"Ch 55 was (io?rer?' i
A Y : rovides the total number of times this feature was used. This feature
Au.15 Extra Balls Percent R el elelakipmdviding Abditde TolnERE Bal s Au.42 Total Balls Saved is enabled at the start of each ball and is disabled as soon as the ball
y : ’ yS. - ; makes contact with 5 game switches or allocated time expired.
Au. 16  Replay 1 Awards Provides the total awards (Credit, Extra Ball, Or Audit) for level 1. | These audits are Not Used, allowing for Future Expansion, if any
Au. 17 Rep|ay 24+ Awards F’.I’OVideS the total awards (Cl‘edi'[, Extra Ba", Or Audlt) for |eve|(S) 2 or and/or Proprietary (USed for proqramming)‘ / ;
hlghgr. : : Au. 52  Left Flipper Used Provides the total number of times Dedicated Switch (DS-1) was closed.
Au. 18 Total Replays E;g‘éggii ;h%;?;‘;l sc‘;'g?gjééglrsed"s’ Ertblle AU Ior Au. 53 Right Flipper Used Provides the total number of times Dedicated Switch (DS-3) was closed.
; : A ; These audits are Not Used, allowing for Future Expansion, if any,
Provides the percentage total from dividing Audit 18, Total Replays, by < ' ] ) )
Au.19 Replay Percent Audit 26, Total Plays. The percentage refiects replay total awards for and/or Proprietary (used for programming).
exceeding replay score levels.
Au.20 Total Specials sP;;Z\(I;Iig?sS. the total awards (Credits, Extra Balls, Or Scores) for making “ South Park Audits (56-99) (All Audits Subject to Change)
Al 21 - SnaslalP t This percentage is derived from dividing Audit 20, Total Specials, by From the AUDITS MENU, select the "PARK" /con with either Red "LEFT" or Green "RIGHT" Button
u.2 RosaLLecen Audit 26, Total Plays. antcii pres§ the Black "ENTER" Bultton. ﬁelecft ind aggats\/’th/e "RIGHT ARRO\{\V" Icon to view the 1st it
: : ; e U audit in this group. Continue to select either of the "ARROW" Icons to view each audit one at a time. The %]
‘n? {:lrg ‘éggfetuﬁmtﬁé Z@c:gfn?&:;rg;?ggrMn;?L%hll\Tl?nt]gzrlzstttthVéoeﬂgItosf tor]:e display will describe the audit number, the audit name, and the audit total or value. The current audit will remain in %
sl Au.22 Total Matches game. Percentage of match credits is adjustable from 0% to 10% by the display until the next audit is chosen or when the sub-menu is exited. 2
o Adjustment 11, Match Percentage, if enabled. (See Chapter 4, Go to e _ 5 s il
s Adjustments Menu, of this section.) [Au. Ne } Audit Name v l [ Audit Definition |
w Au.23 High Score Awards Provides the total credits awarded for exceeding the High-Score-To- c
; i Da.te Scores. - - — - - 7 ( Au. 56 Left Orbit Provides the total number of times this feature was completed. T _g
g_ Au.24 High Score Percent 'gglzlﬁ);:c;gt?_ggspfae;;ved from diyiding dadlit 23, Elioh ScoreAwalis, Au. 57 Top VUK Via Orbit Provides the total number of times this feature was completed. T 3
=y ' : : : ; - W
o Provides the total free credits for replays, High-Score-To-Date, Au. 58 Rfamp Prov!des the total number of t!mes th!s feature was completed. 1
Au.25 Total Free Plays Specials, and Match. Au. 59 Right 3-Bank Comp(leted) Provides the total number of times this feature was completed. 1
This total is derived by adding the sum of Audit 1, Total Paid Credits, Au. 60 Left 5-Bank Comp(leted) Provides the total number of times this feature was completed. T
Au.26 Total Plays and Audit 25, Total Free Plays. Note that free credits are not recorded Au. 61 Center 3-Bank Hits Provides the total number of times this feature was completed. *
L th? Audit until they are actually use:. Pl o Au. 62 Kenny OPTO Provides the total number of times OPTO Switch 42 was closed.
Au.27 0—19.9M Scores E;?v\cggr? (t)haentg t?ég%rg%megoo‘f)gﬁ‘gés Hle e Tl Au. 63 Ke.nny Undertrough Prov?des the total number of t?mes Rollover Sw?tch 44 was closed.
ot Provides the total number of games the Player’s final score was Au. 64 Toilet Undertrough Prov!des the total number of t!mes Rollover Sw!tch 43 was closed.
g e i between 20,000,000 and 49,900,000 points. Au. 65 Cartman Undertrough Provides the total number of times Rollover Switch 48 was closed.
Au.29 50M—69.9M Scores Provides the total number of games the Player’s final score was Au.66 Super VUK Provides the total number of times SVUK Switch 45 was closed.
; i between 50,000,000 and 69,900,000 points. Au.67 Top VUK Provides the total number of times VUK Switch 46 was closed.
Provides the total number of games the Player’s final score was Provides the total number of times this feature was ready (lit) awaiti
Au.30 . 70N=99.90 Srates between 70,000,000 and 99,900,000 points. Au.68  MBall Ready Mutiball Tk e esTeaRy (I awaitng
Provides the total number of games the Player’s final score was Au.69 Multiball Start Provides the total number of times Multiball was played.
ghichd o W L Pl ITURDIRS S 0001l e e o O
: HoRlAvEREfiral Au.70 2+ MBall Start : : e Sl esplayedineie wall
Au.32  130M+ Scores Provides the total number of games the Player’s final score was over once by a single player in one game. 1
139’000’0_00 p9|nts. ; : Au.71  Multiball Restart Lit Provides the total number of times Multiball was played and no
Au, 23 I RGSTAdE SauEd This total is derived from adding the Final Score of each game to a u. uitiball Restart Li Jackpots were collected. #
. . iabip and diuding this s by.AUdlt 26,_Tota| Plays. A : Provides the total number of times Multiball was restarted after
Provides the total number of times ,Ii)/ledmazgd S\é;w}tfh (DS-7I) wag ' u.72  Multiball Restarted Multiball Restart was lit. +
Au. 34 Service Credits closed, not in the Portals™ Service Menu. (See Chapter 1, Introduction ] 1 : m
[Access & Usel for instructions on how to receive Service Credits.) Au. 73  MBall Jackpots ; Prov!des the total number of t!mes th!s feature was e_\wta.\rded. 1
Au. 35 Ball Search Started Provides the total number of times the game performed a ball search. Au.74 Super Jackpot Lit Provides the total number of times this feature was lit. ¥
Au. 36 Lost Ball Feeds Provides the total nulmber Og t:lmes thﬁ game added a ball to play when ( T Multiple variations of switch closures (see Diagnostics) are used to determine completion of the feature stated.
it could not find a ball after ball search. f Multiple variations of switch closures (see Diagnostics) are used to determine the lighting of the feature stated.
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South Park Audits Continued (All Audits Subject to Change)

Audit Name | l

~ Audit Definition

Super Jackpots

Provides the total number of times this feature was awarded. T

Cartman Mode Started

Provides the total number of times this feature was started.

Cartman Mode Completed

Provides the total number of times this feature was completed. T

Kyle Mode Started

Provides the total number of times this feature was started. T

Kyle Mode Completed

Provides the total number of times this feature was completed. T

Kenny Mode Started

Provides the total number of times this feature was started. T

Kenny Mode Completed

Provides the total number of times this feature was completed. T

Chef Mode Started

Provides the total number of times this feature was started. T

Chef Mode Completed

Provides the total number of times this feature was completed. ¥

Stan Mode Started

Provides the total number of times this feature was started.

Stan Mode Completed

Provides the total number of times this feature was completed. T

Spooky Vision Lit

Provides the total number of times this feature was lit. #

Spooky Vision Started

Provides the total number of times this feature was started. T

Volcano Started

Provides the total number of times this feature was started. T

Volcano Completed

Provides the total number of times this feature was completed. T

Super Fart Bumpers Lit

Provides the total number of times this feature was lit. ¥

Pop Bumper Hits

Provides the total number of times this feature was completed. T

Mystery Lit

Provides the total number of times this feature was lit. &

Mystery Scored

Provides the total number of times this feature was awarded. T

V | € uondas

Skill Shot Made

Provides the total number of times this feature was completed. T

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.

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

Au.

Au.

Au.

Au.

Au.

Au.

Au.

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.

I3 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 Icons without this equipment/software will not affect the game.

Adjustment 57, Printer Interface (Quick Printout)

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.

Adjustment 58, Alison Interface (Full Printout)

From the PRINTER MENU, select the "ALISON" /con with either Red or Green Button and press the
Black Button. Select the "+" Icon 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.

Adjustment 59, N? of Copies Printed (Reset Printer)

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

RESETTING AUDIT NOTES:

Il Audit Note: 1st Way to Resetl Audits

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

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

Advance to Adj. 9, Reset Game Audits, with the "RIGHT ARROW" /con. Select the "+" lcon 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" Icon. See Chapter 5, Go to Reset Menu, of
this section.

Selection of the "COIN" /con, from the RESET MENU, will reset the Coin Audlits (5-11) to zero.

Selection of the "AUD" Icon, 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).

Section 3, Chapter 3
Go To Audits Menu
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S0UTHE PARK SEGA 3@ Chapter 4 of 7

GAME ADJUSTMENT TABLE L L . Go To Adjustments Menu
Some adjustments have a "Drop-Down" Table for further customization. Overview
: i ) , The Portals™ Service Menu System provides 56 Adjustment Functions to vary game difficulty or to customize
S.P.1. Adjustments 1-48 ( ( (e.g. Adjusting: High Score Levels; Balls per game; Game Pricing; Default High Scores; etc.). )Il'he Adjustment
Adjustment Name USA Default  g¥eyr Adjustment Name USA Default  g¥oir Functions are divided into 2 groups: 1st— S.P.l. Adjustments, are the Game Play Generic Adjustments (1-48);
| 2nd— South Park Adjustments, are the Game Play Specific Adjustments (49-56); Any Adjustment(s) left open
1 | REPLAYS: FIXED/MANUAL + ke ol 25 | DEFAULT HIGH SCORE #5 | 300,000,000 | 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
2 |REPLAY LEVELS ¥ j i 26 | DEFAULT HIGH SCORE #6 | 275,000,000 ' 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
3 | REPLAY AWARD CREDIT 27 | DEFAULT HIGH SCORE #7 | 250,000,000 i&djustment Table provided on the previous page. If a value is changed, the display will indicate REQUEST
NSTALLED.
4 | FREE GAME LIMIT 05 28 | DEFAULT HIGH SCORE #8 | 225,000,000 :
5 | EXTRA BALL LIMIT 03 29 | DEFAULT HIGH SCORE #9 | 200,000,000 | ¥ GO TO ADJUSTMENTS MENU
. ! With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
6 | GAME DIFFICULTY ¥ MODERATE 30 | DEFAULT HIGH SCORE #10 | 175,000,000 Select the I'I'ADJ“ Icgn in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
7 | GAME PRICING # USA3 31 | HSTD RESET COUNT 2000 the Black "ENTER" Button. The ADJUSTMENTS MENU appears.
|
8 |RESET COIN AUDITS NO 32 | HIGH SCORE INITIALS 3 Initials ) Important Notes:
9 |RESET GAME AUDITS NO 33 | FREE PLAY NO i 'I\Enxit al?)llasub-lmenu and return to thhe Még\{/ Seleé;tin & acﬁivatina the "QUIT" Jcon from
ENU by selecting & activating the " i any display will exit the Service Session.
10 | RESET HIGH SCORES NO 34 | CUSTOM MESSAGE ON : leons. i no Icons appeatin the displayl ‘
A 35 | ATTRACT MODE MUSIC ON because of a testing function or specia . : '
Bl e b i il ‘ display (e.g. "Help"), press any button to exit. :
12 | BALLS PER GAME 03 36 | FLASH LAMP POWER NORMAL | 3 Bk ¢ y =
Selecting & activating the "HELP" /con from [=ll# In Adjustments, selecting & activating the "-" o)
13 | TILT WARNINGS 01 37 | COIL PULSE POWER NORMAL 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 "+" lcon increments the value <
14 | REPLAY BOOST YES 38 | KNOCKER VOLUME NORMAL cycle continuously until any active button T setting. —
is pressed.) A4|EE Selecting & activating the "ARROW" Icons m
15 | CREDIT LIMIT 30 39 IMINIMUM GAME TIME OFF selects the next or previous adj. in the group. =
16 | ALLOW HIGH SCORES YES 40 | BKGRND MUSIC VOLUME |01 ) ( -.g
17 | HIGH SCORE #1 AWARDS |01 41 | GAME RESTART YES S.P.lI. Adjustments (1-48) A
18 |H SCORE RDS |00 42 | EXTRA BALL PERCENTAGE | 25% From the ADJUSTMENTS MENU, select the "S.P.I." Icon with either Red "LEFT" or Green "RIGHT"
e 2 s Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view
19 | HIGH SCORE #3 AWARDS |00 43 | BILL VALIDATOR NO 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
20 | HIGH SCORE #4 AWARDS |00 44 | TOURNAMENT MODE NONE 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.
21 | DEFAULT HIGH SCORE #1 | 400,000,000 45 | EURO. TOKEN DISP. OFF i i |
22 | DEFAULT HIGH SCORE #2 | 375,000,000 46 | SPECIAL MEMORY YES | Adj. N2 Adjustment Name | | . Adjustment Definition |
23 | DEFAULT SCORE #3 | 350,000, 47 | LOCATION ID 00 _
LGS i el Adjust fgr percentage O}‘ awards for Replay Levels (1% through 50%).
24 | DEFAULT HIGH SCORE #4 | 325,000,000 48 | GAME ID 00 ; - Lower the automatic value to 0% and the display will indicated Fixed.
: : 5 B : Adj.1  Replays: Fixed/Manual Replays may be adjusted either for fixed levels or for a system-
PLEASE NOTE: All Factory Settings éDefaults) described in the tables above/below and within the Adjustment adjusted manual percentage of replay awards.
Definitions are for USA Settings only (CPU/Snd Bd. Dip Sw. 300 Settings 1-8 are all "OFF"). Different countries " b d i I v e di | hi )
may have different Factory Settings (Defaults). + Adj. 1, 2, 6 & 7 have "Drop-Down" Tables, see definitions. m our levels may be selected. Adjustments allow awarding of a credit or an extra ball as each level is
e : exceeded. With the manual percentage feature, if the actual replay percentage is higher or lower than
South Park Adjustments 49-56 that desired, the game computes new recommended manual percentage score(s). When the coin door
. Your . Yok is subsequently opened the player displa_llys indicate the recommended level and a sound is made to
Adjustment Name USA Default  goiting Adjustment Name USA Default  sefiing 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
50 | MBALL RESTART MODERATE 55 | UK COIN MECH. TYPE CURRENT: Adjust the number of replay levels to be active (1 to 4). Once the
Adj.2  Replay Levels number of Replay Levels has been selected, a "Drop-Down" Table
51 | MULTIBALL CRITERION MODERATE ADJ. 55 AN ONLY BE ADJUSTED IF USING UK DIP SWITCH OFTION SETTING 2 < ONMY appears showing Replay Level 1. Adjust Replay.Level 1 between
; 10M - 9.99B. Adjust Replay Level 2, 3 and/or 4 respectively.
52 | TOILET MECH ENABLED | YES 56 | ADULT SPEECH ENABLED | YES ( . Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL
. ( Adj.3  Replay Award (When score threshold is achieved, a Playfield Special is lit )
53 | KENNY MECH ENABLED YES 57-59 are Special Audit Adjustments (see previous pg.) J Y P 3
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S.P.I. Adjustments Continued. W

S.P.I. Adjustment 7 Continued.

5 T = : A e Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as
L Adjustment Name l l » L ‘ Adjustment Definition || 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:

Adj.4 Free Game Limit é\(_ingt the max. # of Free Games that may be accumulated per game; ‘ S o [ B T ] Set the number of pulses registered for closure

Adju-st the max. # of Extra Balls that may be accumulated per game “ T ( ' gf ttht?, 2 Cg'” S;N |tc[h N dferal
y il 2 ; ] i i i et the number u ist

Adj.5 Extra Ball Limit 1-9 or OFF. ) Right Coin Switch Pulses S Coir?SeNit?:?\:sé?)%fgs;? or closure

Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD. ' o1 CIHOLI L ESIILURITIEEEY  Set the number of pulses registered for closure

of the Center Coin Switch; 00 to 99.
P WOl [ ST s WAV =) Set the number of pulses registered for closure
of the Fourth Coin Switch; 00 to 99.
Coin Switch Pulses Required for 1 Credit EESESUERITylTgo § o0 Y E VTN
to post one credit; 00 to 99.
Coin Switch Pulses Required for Bonus Credit EESERUIEEslslga §ollSEIF{Ele Vil Ele)
to award the 1st Bonus credit(s); 00 to 99.
Coin Switch Pulses Required for 2nd Bonus Credit JSERUEE Vs gelH sl EEER /T
, to award the 2nd Bonus credit; 00 to 99.
(07 (=10 [ KT\ 1T7= o (=1e o) gl Kl = Te s VY Set the number of credits awarded for

(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 "DroF-Down“
y

Adj. 6 Game Difficulty Table) for this adjustment may be activated to automatically select
settings for multiple adjustments affecting game difficulty. Select and
activate the "-" or "+" Icons to choose the difficulty level required.
After activation, the individual adjustments may be readjusted, if
desired. Refer to the Install Adjustment Table below for details.

— Ay —————— -

Adjustments which

R N ; : . achieving the first Bonus level; 00 to 99.
change when set to: Extra Easy Easy Moderate | = Hard : Extra Hard
(49) Extra Ball Memory ON ON ON ON OFF Lo
(50) MBall Restart EXTRA EASY EASY MODERATE HARD EXTRA HARD ‘ Custom Pricing Table
(51) Multiball Criterion EXTRA EASY EASY MODERATE HARD EXTRA HARD I e L

e

' 1/25¢  3/50¢ 01 04 01
: 25¢ | $1.00 | 25¢ |NU 1/25¢ 5/$1.00 01 04 01
Play Rules: Novelty & 5-Ball, plus Add-A-Ball Settings | 1/25¢ 6/$1.00 05 20 05
The following three combinations are recommended for situations where local laws restrict certain game features | 5scH | 10scH | 10scH | N/U 1518§ 4/30S 81 8% 8‘% 00 06 00 00 -
Vllregarding the use of replays or the number of balls per game: | 1/30p 2/50p 5/£1| 01 06 15 02 03 00 00 A
o ' e i o 10p 50p £1  |20p 1/50p 3/£1 01 05 15 02 05 00 00 =
=8 Novelty Play Rules - Set to establish recommended settings for no Free Play or Extra Balls: 1/30p_4/£1 01 05 12 02 03 00 00 '2
° Adj. Adjustment Name Setting Adj. Adjustment Name Setting 20¢ N/U $1.00 | NU 1/60¢ 2/$1.00 01 00 05 00 03 05 00 i
= 1 Replays: Fixed/Manual Fixed 5 Extra Ball Limit 00 0
o 2 Replay Levels None 1 Match Percentage Off Below and the following page is the Standard Pricing Select Table for the individual countries listed. The Pricing i
3 Replay Award None 17 High Score #1 Awards 1 / ( Scheme is determined in two ways - 1: The CPU/Sound Board Dip Switch (Sw. 300) Setting; and, 2: The Country [
Q>_ 4 Free Game Limit 0 18 High Score #2 Awards 0 Setting Option. For each country listed, the Dip Switch Setting is shown (Column 1). At this time, not all countries =]
4 ) have a unique Dip Switch Setting. For the countries without a unique setting, the USA Setting (or all positions in o
& 5-Ball Play Rules - Set to establish recommended settings for 5-Ball Play: the "OFF" position) is used. In lieu of determining the best Pricing Scheme tor your location, "pre-sets" were wn
2l Adj. Adjustment Name Setting Adj. Adjustment Name Setting made available which would best suit any given situation. If the Factor?/ Default setting is not the selection you
1 Replays: Fixed/Manual 07% 5 Extra Ball Limit 3 feel is best for your location, choose any o?the other pre-set settings. If any of these settings do not suit your
2 Replay Levels 1 11 Match Percentage 4 needs, then CUSTOM PRICING will need to be accomplished (however, any "custom" changes made here will be
3 Replay Award Credit 12 Balls Per Game 5 lost after a FACTORY RESET so it is suggested to write down your unique set-up).
4 Free Game Limit () 17 High Score #1 Awards 1
18 High Score #2 Awards 0 The Standard Pricing Select Table Explained:
Add-A-Ball Settings ~To disable awarding of credits and provide awards with an Extra Ball: Column 1: CPU/Sound Board Dip Switch 300 Settings: (self-explanatory). Column 2: Country Setting Option:
Adj. Adjustment Name Setting Adj. Adjustment Name Setting The different available pre-sets are listed. Columns 3-6: Coin Mechanisms - These show the coinage through
3 Replay Award Extra Ball 16 Allow High Scores No

the available slots on the Coin Doors. Different countries use different Coin Doors. For example, USA style Coin
4 Free Game Limit 00 17-20 High Score #1 - #4 0 Doors, which have only 2 coin acceptors (left & right) may utilize the "Center" slot cable for an optional Biﬁ

11 Match Percentage off Awards 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.

There are two methods available for coin switch programming:

Standard & Custom. Standard pricing uses a single adjustment as Standard Pricing Select Table
Adj.7 Game Pricing seen in the first display. See the Standard Pricing Table. If "Custom" , b

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 3:; '
of pulses are required for 1 Credit. For example, if Left Coin Pulses, was set to 02 and Coin Switch Pulses L 3 51,00
Required for 1 Credit, to 01 a coin in the Left Slot would produce 2 Credits. Further, if Left Coin Pulses, was set ris (Default)
to 01 and Coin Switch Pulses Required for 1 Credit, to 02, 2 Coins in the Left Slot would be required for 1 Credit. USA4 ,.

USA5 5/$2.00
Coin Switch Pulses Required for-Bonus Credit may be set to post bonus credits when a minimum amount of USAG 2/‘4$X 25¢' | 3/$1.00 Bl
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 ( ASAT 4/$1.50 6 /$2.00
3 Coins in the Left Slot and 2 Credits for the 4th Coin. il

3/$1.00
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Standard Pricing Select Table - (Continued)

djustment Definition

[Pos.| Default is NO. Select the "+" Icon to change to YES. 4A When

Reset Coin Audits

|
%EHEEEEHE PRI ( enabled, all Coin Audits (Audits 5-11), will be reset to zero.
u .
Y B S e * Default is NO. Select the "+" Icon to change to YES. &\ When
Australia 1 s ; enabled, all audits will be reset to zero, except for the Coin Audits
Adj.9 Reset Game Audits . . p .
Australia2i || 20¢ | $A1 | $A2 | | 1/8A J- (Audits 5-11) and Audit 12, Software Meter (the only audit which
‘ cannot be reset to zero).
9 y ' When enabled (set to YES) the High Score Levels and associated
' Adj. 10 Reset High Scores initials will be restored to the backup settings when the "+" Icon is
selected and activated.
Kdl. 117 " Wiateh Dorcantada Set between 0% - 10% or OFF. Default is 9%. At 0% the match
J- 9 display occurs at the end of the game but never awards a credit.
Dca"ad:: 11/; 58& 2/ ;7 ;ﬁ 3/ Can3 1 { Adj. 12 Balls Per Game Default is 3. Adjust the number of balls per game: 02 to 05.
enmark 1§ r 2 r . . .
: . : Set to 00, 01 or 03. Default is 01. Adjust the number of plumb bob tilt
Denmark 2 ; 1/2DKr_| 3/5DKr Adj. 13 _Tit Wamings switch closures before the ball in play is tilted.
Set to YES or NO. When set to YES, exceeding a replay will set a
Finland # | 1/5Fmk | 4/10 Fmk temporary replay level for each time a replay level is surpassed. This
o N - oco i 1 Fr 5Fr 10Fr | 20Fr 1/3 Fr 2 /5 Fr 5/10 Fr Adj. 14 Replay Boost new level will equal the previous replay level (when the replay was
oN TErhees 1Er 5Fr | 10Fr | 20Fr 1/5Fr 3/10 Fr 7 120 Fr awarded) plus 50 Million for each following game, until the replays
OFF R it S i oS SR P have all been played. At this time the previous level is resumed.
sy oA T T RS T T \ Adj. 15 Credit Limit E(?;?;ét- Ig43t% 5,l\é’djust the maximum number of credits that may be
Pos. 4 6 2 . "
oN Somany 2 1DM | 2DM | 5DM 1./2DM 7 | 2/3 DM Set to YES or NO. When set to YES if a player exceeds any 1 of the
! Germany 3 { 1DM | 2DM | 5DM 1/2DM_| 2/3DM 4 Hi?h Scores, the player may receive an award (deﬁending on Adj. 3, [
Germany 4 1/1 DM 6/5 DM Adi. 16  Allow Hiah Scores Replay Award). Set to NO to disable this feature. There are 10 High &7
o J- 9 Scores that will allow the player to enter their initials (or name) (See %
= AT leju St%n (Iarlllttlglsghggl\ggver, only the top 4 can receive an award if this 2
Pos. - g
N : : Adjust the number of awards (00 to 05) awarded for exceeding level 1
s Hong Kong ¢ 1/5 HKS | AT IRV A Shah chasterine lourimicin) ) g 2
Pos.
oN L e L . ( ( Adj. 18 High Score #2 Awards Adjust the number of awards (00 to 03) awarded for exceeding level 2. e
::: ; Bl it Ft_ 1/20 FF Adj. 19 High Score #3 Awards Adjust the number of awards (00 to 02) awarded for exceeding level 3. g
£l A Haty L 500 Lit ’ 1/500 Llit Adj. 20 High Score #4 Awards Adjust the number of awards (00 to 01) awarded for exceeding level 4. H%]
g 2 SRR =l L LT Bl Adjust the score level to which the world record, (level 1) (the highest
oN Japan 1 { 1/100¥ Adj.  Default High Score of the four levels) may be altered. This adjustment is not affected by
oFF Japan 2 21-30  #1-#10 Adi. 31, HSTD Reset Count. Adjust the backup score to which levels
P;;. 2 - 10 may be reset, respectively.
OFF Korea # 100 Won 1 /100 Won | Default li)s 2,000. HSTD (High Scor;ehTo Date). Adjust thg nlf(mber of
412345678 T games between automatic resets of high score levels to backup
e = Netherlands 1 1Fs. | 1Fs. | 25Fls 1/1Fls. | 3/2.5Fls. ki Adj.31 HSTD Reset Count settings and ball time averager adjustments: 100 to 9,900 or OFF (no
oFF Netherlands 2 | | 1 Fls. | 2.5Fls.| 5 Fls. 1/1Fls. | 3/2.5Fls. reset or adjustment).

':;’;‘ 123 45 6 7 8 NP I EE: $NZ 1

1/8NZ 1 Default is 3 INITIALS. When set to 3 INITIALS, player is allowed only

New Zealand 2 £ 1/8NZ21 | 3/NZ2 | Adj. 32 High Score Initials 3 initials to input. When set to 10 LETTER NAME, player is allowed
Norway 1 2/10NKr | 1/5NKr to enter 10 initials to input.
1/10 NKr | 3/20 NKr Adj. 33  Free Play When set to YES, no coins are required for game play.

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

100 Pts 1/100 Pts | 6 /500 Pts

: the feature to CHANGE selecting the "+" /con. Using either of the
ENodan 11 1 oRie b SHe 10 SKE 1/10 SKr |_2/15 SKi Flipper Buttons or the "RED" and/or "GREEN" Buttons, select either
SWodon 2 18Kr | 5 SKr 1/5 SKr of the "ARROW" /cons. Press the "BLACK" Button (Request

Switzerland 1+ | | 1 SwF | 2 SwF | 5 SwF | 1/1 SWF | 6/5SwF Installed blinks at the top of the display and the letter A is indicated in

Adi.sa Custom Message s pstoin g denos, Nethe oty cpprinte Lat
o S 10p .1y 50p £1 20p 3 /21 7/22  Igheueimg i £ERAC O i desireé; letter indicated, depress the Start Button to lock in the letter
UK 2 10p 50p £1 20p 4 /£1 8 /82, . |teMew By Cais Mool e Hewit and advance to the next character. Repeat this procedure until the
UK 3 10p 50p £1 20p 1/50p 2 /81 5/82 o lea o desired message is completed in the display. Select the "<" or ">"
wce | [Ciop [ sop | o1 [ oo | [ roop | sioop | sisop | e ' e e
UKs top | sop | &1 | 20p 181 3/g2 . ARG A ( ( fiition. T s
UK 6 10p 50p £1 20p B/82 | Suia toin Mechis tseth sos new scjustmant o accomodate
Notes: t Indicates Factory Default for that setting. f Indicates a USA Dip Switch Setting (all positions in the "OFF" position).
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S.P.l. Adjustments Continued. South Park Adjustments (49-56) + (57-59 Special Audit Adj.)

From the ADJUSTMENTS MENU, select the "PARK" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" Icon to view
the 1st adjustment in this group. Continue to select either of the "ARROW" Icons to view each
adjustment one at a time. Select either the "-" or "+" Icons to change the value, if desired. The display will

| AdjustmentName || ~ Adjustment Definition

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

Attract Mode Music played between games. ( {

Set to NORMAL, DIM or OFF. When set to NORMAL the flash lamps

Reset.)

See the end of this Sec. 3, Chp. 3, Go To Audits Menu, & Chp. 5, Go to Reset Menu, for more details on Factory Reset & Printing.
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( 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.

(Reset Printer)

Adj. 36 Flash Lamp Power are active, when DIM the flash lamps impulse power is reduced by _ _ e T = - :
25% and when OFF the flash lamps will not flash. IAdj. Ne Adjustment Name I | .  Adjustment Definition
Set to NORMbAL, HARD forhSOFT. When HARD the coil pulse power
is increased by 12.5% of the normal pulse rate. When set to SOFT k i ;
Adi.37 Coil Pulse Power the coil pulse power is decreased by 12.5% of the normal pulse rate. Set to ON or OFF. Default is O?L When set to ON, the it E’d{a Ball
J- These adjustments are provided to compensate for Low Line or High Adj. 49 Extra Ball Memory WL"‘ will be rec';‘li:"eedh'“l.r"‘%mOWBr‘?m.bﬁ"'tc?l'lba" for theﬁamedp ?yer. h
Line voltage conditions where the solenoids appear to kicking too en set to , the lit “Extra Ball ight will go out at the end of eac
weak or too hard. Adjust as required. ball. = .
Set to NORMAL, LOW or OFF. Default is NORMAL. When set to Adj. 50 MBall Restart Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 38 Knocker Volume LOW, the volume is decreased 50%. When set to OFF, no sound is : MODERATE. Determines how Multiball can restart. .
heard when the "knocker" is sounded. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Set between 0:01 - 14:59 for minimum game time. Default is OFF. If Adj. 51  Multiball Criterion MODERATE. Determines how the Multiball Feature is started and
the last ball in play drains prior to what the game time is set for, played. :
Adi. 39 . MinimumiGame Time another ball will be served into the shooter lane and normal play will Set to YES or NO. Defaultis YES. When set to YES, the Tank Lid
J- continue. Subsequent balls will continue to do be served into the Adi. 52  Toilet Mech Enabled Lift Coil (Mr. Hankey) is operational. When set to NO, the Coil on the
shooter lane if the last ball still drains prior to and up until minimum J- assembly is disabled. Use the NO setting, if the Assembly is
game time is satisfied. malfunctioning or is awaiting service and/or repair.
Bkgrnd (Back d) Set betWéaen o1 —(15. Default is 01. After volume is set via Portals getlto YES or NO. [I)ef\fa\llltj]" is YES. N\/\éher? sgt '((IJ YESEthe Kenrg{
: grn ackgroun Service Buttons (See Sec. 3, Chp. 1, ...Intro) this adjustment can be : oils are operational. en set to NO, the Coils on the assembly are
Adj. 40 Music Volume utilized to adjust the background music (1 all the way on, 15 all the Adj. 53  Kenny Mech Enabled disabled. Use the NO setting, if the Assembly is malfunctioning or is
way off) while keeping the Special Sound FX the same level. awaiting service and/or repair. &
4 Set to YES or NO. When set to YES, a new game may be started /N THIS ADJUSTMENT CAN ONLY BE ADJUSTED IF THE =
0 during any ball after the first ball is completed (if credits are available). GAME HAS THE UK EPROM INSTALLED FOR UK SETTINGS ////lll =
g- Adi. 41 Game Restart (Note-Pressing start during the first ball will add additional players.) -2
=5 J- When set to NO, the game disables the Start Button after the first Adi.54 UK Post Save Enabled Set to YES or NO. Default is NO, (UK Default is YES). When setto [l
w ball until the final ball is in play. Review Section 2, Chapter 1, Game J- YES this feature is available when lit. Setto NO to disable this : A
i Operations & Features for details. feature. (UKdGames_ have Outlang & Center Post Satl]ve Bevices which i
> Set from 0 to 50. Allows the operator to adjust how frequently the are accessed in a different way. Domestic games should cannot i)
P 1 e e e gl oLy Extra Ball feature is made available to the player. adjust this setting.) - G '
c : . Il THIS ADJUSTMENT CAN ONLY BE ADJUSTED | (7}
o8 i ill Vali Sl NES oGy aimanist 1o YES Jliadispiay. Ingamaaiirad GAME HAS THE UK EPROM INSTALLED FOR UK SETTINGS and [
lall Adj. 43 Bill Validator mode, will show an "Insert Bill Animation." When set to NO, the AS THE D | SETTING OPTION 2 SET & 4 ON) /Il
display, in game attract mode will show "/nsert Coin Animation." : ! HAS T IP SWITCH 2 (2,3, &4 ON)
Adj. 55 UK Coin Mech. Type
Set to NONE, IFPA, EXPO, PAPA or HOME. Tournament Mode Set to CURRENT: 2 POUND AT #5 if using a Coin Gontrol Mech
determines the defaultconditions to quickly prepare a game for 74-1129-104U (latest version). Set to OLD: 2 POUND AT #6 if using
tournament ;)Iay. When this setting is changed all audits will be older version Coin Control Mech 74-1129-104.
reset and all adjustments will be initiated to the particular style 2 S
Adi.44 T Mod selected. The game will then return to Game Over Attract Mode, as if } Set to YES or NO. Default is YES. When set to YES, the original
J- ournament Mode a Factory Reset had been performed. NONE - Same as a Factory Reset Adj. 56 Adult Speech Enabled game program Adult Graphic Sound & Speech is used. When set to
conditions. IFPA - Straight 50¢ play, No Replay, No Extra Ball, No High Scores, 2 Tilt NO, the Sound & Speech is suitable for the Family Style Environment.
Wamings and No Match. EXPO or PAPA - Same as IFPA settings except Free
Play is enabled. HOME - Sets game for Free Play, Extra Ball Play, No Replay, 10%
Matph6( 997 Extiar Bl [55° Special equipment is required for these Adjustments
Set to ON or OFF. When set to ON, the operator can enable the ¢ ) Wt ; . iy y
Adi.45 E Token Di BRN/BRN-GRY Wires (out of the Main Cabinet Cable Harness, by The Portals™ Service Menu System provides 3 Audit Printing Adjustment Functions to print information on a
J- uro. foken Lisp. bottom speaker) to drive an external device (e.g. European Token "Hand-Held" printer, download game information to a Laptop PC or clear the printout count. A printer interface
Dispenser) without the game giving a replay. (Ref. Coil #8 or Q8) board, hand-held printer and/or a sEeciaI software program is required to run this menu. Entering this menu and
Set to YES or NO. When set to YES, the It ‘Special light will be selection/activation of the /cons without this equipment/software will not affect the game.
Adj. 46 Special Memory retained in memory from ball to ball for the same player. When set to Printer Interface For explanation see the end of Sec. 3, Chp. 3, Go To Audits Menu
NO, the lit ‘Special’ light will go out at the end of each ball. Adj. 57 (Quick Printout) where"this Adjustment can also be accessed via the "Go To Printer
Y b 00 tob9999.hAI|ovgs the operator to assign a location identification II\:/Ienu. : 5 e ~ o —
. ocation | number to the audit print-out sheet. (Will not be affected by Facto : or explanation see the end of Sec. 3, Chp. 3, Go To Audits Menu
Ad). 4% Reset.) 4 i Adj. 58 ?I:l:‘slf)grlil:ltt%r‘l:%ce where this Adjustment can also be accessed via the "Go To Printer
See the end of this Sec. 3, Chp. 3, Go To Audits Menu, & Chp. 5, Go to Reset Menu, for more details on Factory Reset & Printing. Menu."
00 to 9999. Allows the operator to assign a game identification 3 N2 of Copies Printed For explanation see the end of Sec. 3, Chp. 3, Go To"Audits Menu
Adj. 48 Game ID number to the audit print-out sheet. (Will not be affected by Factory Adj. 59 where this Adjustment can also be accessed via the "Go To Printer

Menu."

Section 3, Chapter 4
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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 feature to CHANGE selecting the "+" Icon. Using either of the Flipper Buttons or the "RED" and/or
"GREEN" Buttons, select either of the " RROW“ Icons. 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 Spec:/a/ Home Settings (not the normal Factory Setting), from the ADJUSTMENT
MENU, select the "STAR" /con 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.

RESETTING & PRINTING ADJUSTMENTS NOTES:

3snlpy | € uondas

Adjustment Note: Resetting Adjustments

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

I| Selection of the "FACT" Icon, from the RESET MENU, will reset all adjustments to the Factory
\| Settings (except for Proprietary Adjustments). The display will return to the Attract Mode. To
perform any other functions, the system must be entered again by pressing the Black "BEGIN
| TEST" Button on the coin door (see Chapter 1, Introduction, of this section).

Adjustment Note: Printing Audit Information

To print audits, from the AUDITS MENU select the "PRNT" /con. See Chapter 3, Go to Audits Menu, at
the end of that section (special equipment is required).

1| Selection of the "RESET" Icon, from the PRINTER MENU, will reset the total
N¢ of copies value to zero.

Page 40 Section 3, Chapter 4
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Chapter 5 of 7

Go 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. [f 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 & returns 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.
Select the "RESET" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
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.

Selecting & activating the "QUIT" Icon 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
button is pressed.)

| Reset Coin Audits

From the RESET MENU, select the "COIN" /con with either Red or Green Button and press the Black
Button. A\ 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.

| Reset Game Audits

From the RESET MENU, select the "AUD" /con with either Red or Green Button and press the Black

|| Button. 4\ 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.

o Reset Coin Audits
Earnings Audits (Coin Audits Only 5-11)
Flg 1 Description

o Reset Game Audits

5 Coins Thru Left Slot

6 Coins Thru Right Slot
7 Coins Thru Center Slot
8

9

Coins Thru 4th Slot
Total Coins
10 | Total Earnlnqs

13 + bTheremainder of the A’udits.'

| From the RESET MENU, select the "FACT" Icon with either Red or Green Button-and press the Black
1| Button. 4\ All adjustments will be reset to Factory Settings (except for Proprietary Adjustments). The
~U 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.

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

Z
]

R

RESET COIN AUDITS

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 lcons ("COIN", "AUD" or "FACT") with either Red or Green Button and
press the Black Button to activate the ICON chosen.

REOLUEST
M= THLLED

If 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.

1959y | £ uondas

If the "FACT" /con is chosen and activated, all adjustments will be reset back to the Factory Settings. The display
VA/I}L |nd|tcna”tedREQUEST INSTALLED (momentarily), the Service Session is automatically exited and returns to the
ract Mode.

Section 3, Chapter 5
Go To Reset Menu
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Chapter 6 of 7

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.
Select the "FUSES" /con in the MAIN MENU 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 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:

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

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).

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

Selecting & activating the "HELP" /con from Selecting & activating the "ARROW" /cons
any display will show a help screen. (An selects the next or previous fuse in this group.

=2

:
.

GO TO FUSES LIST

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

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

Section 3, Chapter 6
Go To Fuses List
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BACKB

Ll

OX LAYOUT LOCATIONS: FUSES, BRIDGES, RELAYS & ROMs ¥

&
|Display Power Supply Bd.I

The DIsBIay Controlr Board

holds the Display ROM Loc: ROMO KN 0
B positione bonind the 126 X 32 I A aRe=slden
| Dot Matrix Display Board .
(Neither board contain Fuses.) +50v DC High
Current Coils
+20v DC Low
Current Coils
il ‘7/"”/0/-
< o degs et ; b 1O % . +18vDC
ER A e B T < 0 ! ik iy oFe lllumination :
T et e 1 ) 5v DC Logi
AR
R Playfield T fa e i | AR
r«?xﬁe'?k N _ B ke ith : L .
nterloc! ] [
Switch T f
i [
I\ USA: ", i ponat s (R 7
h A
> n & 8 Amp 250v :
. IS'° B'°IF”S‘: [ VO Power Driver Board I
i nternational:
l\gsg?gg { 5 Amp 250v

against risk of fire, replace only with same
type of fuse having the same electrical rating!

Switch Slo-Blo Fuse i j
: CAUTION: For continued protection
Serv(lljg O)utlel
A

On/Off

Volume Control & Service Switches
For operational usage, see
Section 3, Chapter 1, Portals Service
Menu Introduction

Switch
(under cabinet)

QUICK REFERENCE FUSE CHART

For Backbox & Cabinet General Parts, see Section 4, Chapter 1,
Parts Identification & Location (The Pink Pages)

F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers
For Schematics and/or Component Parts on above Boards, see
Sec. 5, Chp. 4, Printed Circuit Boards (PCBs) (The Yellow Pages) 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| 3A 250v S.B. | 50v DC Magnets

F21| 3A 250v S.B. | 50v DC Coils

F22| 8A 250v S.B. | 18v DC Controlled Lamps
F23| 4A 250v S.B. | 5vDC  Logic

F24| 5A 250v S.B. | 6.3v AC G.l. Lamps (BRN-WHT to WHT-BRN)
F25| 5A 250v S.B. | 6.3v AC G.l. Lamps (YEL to WHT-YEL)

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

F27| 5A 250v S.B. | 6.3v AC_G.I. Lamps (VIO to WHT-VIO

n/a | 3A 250v S.B. | 50v DC Rt. Flipper (BLU-YEL—RED-YEL) p/a 8A 250v SB._ 11‘5v AC Mai}_r}_y»Fu_s»e}» Line ‘_[‘)omesbt‘ip_ or USA
n/a | 3A 250v S.B. | 50v DC Lt Flipper (GRY-YEL—RED-YEL) n/a | 5A 250V 8.B. | 220v AC Maih Fuse Line (Intemational)
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Chapter 7 of 7

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.

@ 2% GO TO HELP SCREEN

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "HELP" Icon 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
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.

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

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

is pressed.)

These "Mini-lcons" vary in functionality
depending in what sub-menu they are used.
Refer to the beginning of each chapter in this
section for the function they serve In that menu
or select the "HELP" /cons in the display
where the [con in question is being used.

Review Chapter 1, Introduction: How to enter the Portals™ Service Menu. The chapter outlines

the entire Portals™Service Menu. View the Icon 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 "?" Icons.

Review Chapter 2, Go to Diagnhostics 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
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PORTALS™ SERVICE MENU

PROBLEM/SOLUTION TABLE

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

PROBLEM SOLUTION |

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

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

e Check the associated wiring harness to/from the

CPU Board Connector CN14.

e Check CPU Board, possibly failed.

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

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

The display blanks out.

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

¢ Check Bridge Rectifier 3 & 8 Amp Slo Blo Fuse.

Refer to Section 5, Chapter 4, Schematics &

Troubleshooting.

lcons "“scroll' along continuously in the MAIN
MENU.

o If 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.

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

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

e If no printing equipment is connected, the "-"
Icon, "+" Icon and "RUN" /con 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" lcons 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.

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

In COIL TEST MENU, the coils and flashlamps
do not fire 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.

e 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.

e If 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.
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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 ﬁinball machine. The parts are

arranged in basically 3 groups: Backbox, Cabinet, and Playfield. Generic parts w

ich may change as production

continues (quantity and/or size) are listed together. Quantities greater than 0 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 detalled in the Blue Pages, Chapter 2. Important: Read all "Take Note:" items.

Section 4
Table of Contents

Chapter 1 (The Pink Pages)

@Velyiew: iy | i b sl 47
Backbox -
Backbox (Showcase Il) Assy.

............................................ 48
Speaker Panel Assy. and
Assoc. Parts for the Backbox. .... 49

Cabinet -
GeneraliRarts . . .00 50
Cabinet & Playfield -
Switches
............................................ il
Playfield -
General Parts (Below)
............................................ 52
General Parts (Above)
............................................ 53
Rubber Parts
............................................ 54
Plastic, Decals and Mylar
............................................ 55
Rails and Ball Guides
............................................. 56
Metal Posts and Nuts
............................................ 87
Metal Spacers
............................................ 58
Plastic Posts and Spacers
............................................ 59
Small Bayonet Type Bulbs

and Soekets. iy i 60
Large Bayonet Type Bulb

and soekels: i 61
Wedge Base Bulbs

and Soekets il s 62
Chapter 2 (The Blue Pages)
Overview ................ A 63
Major Assembly Drawings

....................................... 64-78
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Backglass is
Shown for

clarity.

Backbox (Showcase II) Assembly, 505-6002-71 -71 (Iltems 1-27)

* An asterisk ( * ) indicates items are not noted in the pictorial.

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

A.P.
18D)
| Assoclated
- | Parts (A.P.)
A Front View \| Numbers listed
N i in Table on
B The Backglass is Not Shown in | the next page.
N this Front View for clarity. \\
N El N
A R T R NN L R R
A.P. i A.P.
19 Take Note: 20 Right Side

Pivot Hinge

®"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 Is not available, call Technical Support.

B A Al
Backbox Showcase II (Wood) 525-5505-20

RIS IRTALSAB S e AR A P2 R
14 | #1 Roto Lock Female (R2-0002-02)

355.5006-02_

Item 1 is Screened with South Park Art; Item 1 comes with Black T-Molding installed.

[ PCB Metal Mounting Plate | 1 [535-5809-04

Item 2 Is secured to Item 1 by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 8) (234-5101-05)

| 3 1 | CPU/Sound Board (Mono) Fcc-FEB98 1

520-5136-16 |

15 | Back Vent Grill 2-1/2" X 18"

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

Item 14 Is secured by: #10-24 X 1-3/4" CBSN (Qly, 1) (231-5022-00), #10-24 X 2" CB (BIK)
(Qty. 1) (231-5045-00), #10-24 Keps Nut (Qty. 2) (240-5207-00) and
Al ! i 003-00)

'545 5072.02

Item 15 Is secured by: Staple 5/16" (Qty. 24) (631-5000-00)

5 | I/O Power Driver Board

sped | 7 uondas

520-5137-01 | 16 | Fuse Description Decal (Generic) 1 | 820-6152-00
Items 3, 4 & 5 are secured to Item 2 by: #8-32 X 3/8" HWH MS (Qty 19) (287-5903-00) 17% Fuse Description Decal Game N2 71 1 820-6152-71
Fluorescent nght Bracket Assy. Left 515-6545 00 | 18 | Fuse Label (UL) 1 | 820-6143-00
7 W&T\}V@“ﬁ;‘m’“ UDES [ {9+ | Backbox Date Label 1_| 820-5091-00
20 | Ribbon Cable, 20-Pin 1 ] 036-5000-04
21+ | Ribbon Cable, 26-Pin 1_| 036-5001-80
Item 20 (20-Pin) connects the CPU/Sound Board to the I/O Power Driver Board.

i 8 Zib Item 21 (26-Pin) connects the CPU/Sound Board to the Display Controller Board.
nn 2+ [ 1/4" Clarp (Doubie) 3 1 040-5000-23
LORDERING A AR 23 | 1/2" Clamp (Single) 1_| 040-5000-06

24+ | 3/4' Clamp (Single) 3 | 040-5000-08
Items 6 & 7 are secured by: #10-24 X 1-1/4" 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)

8 | Fluorescent Tube (F20T12CW) 1 | 165-5031-02

Items 22-25 secured by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 12) (234-5101-05)

BACKBOX HEADERS:

9#* | 3/4" X 38" Reinforced Strapping Tape 626-5040-00

26 | South Park Cartman (6" Figurine) |

[ 880-5031-00 |

Above Item 9 is self-adhesive. [tis located on Items 6 & 7. Sold in 12" Lengths only.

10 | Starter - Fluorescent (FS2 Light) 1 | 165-5011-01

Item 26 Is secured by: 1/4"-20 X 2" PPH Bolt (Qty. 1) (237-6000-00), 1/4" Toggle Wing Nut
(Qty. 1) (240-5324-00) and Washer 1/4* ID X 1" OD X .049" Thk. (Qty. 1) (242-5009-00)

11_| Ballast SP2/A 120v 60Hz 13W UL 010-5007-00

® | Riveted Backbox Sign Disclaimer

Item 11 is secured to Item 1 by: #6 X 3/8" HWH AB (Zinc) (Qty. 2) (234-5000-00)

12 | Lock Mounting Plate 1

535-5860-00 |

13 | Camlock (9231D-2) Cam 430V & Key 355-5008-01

Items 12-13 are secured by: #8 X 5/8" TP Torx T20 (Qty. 2) (237-5947-00)
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Speaker Panel Assy. for the Backbox (Showcase Il), 515-6888-00 (ltems 1-17)

and Assoc. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (ltems 18-20)

SRS

Take Note:

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

—=>
©T

1.Ordering the complete
Speaker Panel Assembly,
515-6888-00 (ltems 1-17)
will include all hardware.,

Front View
(Broken View)

Side View (Laid Down)

For clarity, the below drawing does not show the speaker(s).

See Hardware for ltem 6.

See Hardware for ltem 4.

14 See Hardware for ltem 3.

DA
ik

NI
1 Speaker Panel (for Showcase 1) 525-5515-00

2 | 535-7009-02

2 | Dot Matrix Disp. Bd. Mounting Bracket| 2 | 535-8368-01

Item 2 secured to Item 1 by: #8 X 8/4" HWH AB (Zinc) (Qty. 4/per) (234-5103-00)

| 3 [ Dot Matrix Display Board 128 X32 [ {1 [ 520-5052-00

ltem 3 secured to Item 2 by (at corners): 3/16" X 3/8" Spacer Gray (Qty. 4) (254-5000-18)
and #6-32 X 1/2" HWH Swage (Serr) Zinc (Qty. 4) (287-5976-03)

Item 3 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)

14 | Speaker Panel Hook Bracket

Items 12, 13 & 14 secured by: #8 X 3/4" HWH AB (Zinc) (Items 12/13: Qty. 4/per;

Item 14: Qly 2/per) (234-5103-00)

15% | Sega Logo (self-adhesive) i1 | 535-7877-00
16 | Plastic Shield (Display Cover) 1 | 545-5884-00

Item 16 secured to Item 2 by: #6 X 3/8" HWH AB (Zinc) (Qty. 8) (234-5000-00)

17+ | Ground Strap (41") I 2 |600-5006-41

[ 4 [Static Shield (Steel Plate) | 1 |535-6437-00

Item 4 secured to Item 2 by: 1/2" X 1/4" Hex Spacer #6-32 Tap (Qty. 4) (254-5008-03) and
#6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 2, on Left Side only) (232-5202-00)

The Associated Parts A.P. 18-20 are also noted in the Backbox
(Showcase Il) Assy. drawings on the previous page.

Section 4 | Parts

5% | Edge Protector (on Item 4) 2 | 545-5592-01

ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY’S.

6 | Display Controller Board Fce-FEB9s 1

520-5055-083 |

Item 6 secured to Item 4 by: 1/2" X 5/16" X .144 |D 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. (Qty. 1) (254-5008-03) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5200-00)

Backglass Assembly (Game N2 71) - 515 545 71

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

Item 7 is secured inbetween: "ltem 6" and its’ mounting hardware described.

8+* | Ground Strap (25") (on ltems 4,6, 12) | 2 | B00-5006-25

9% | 1/2" Clamp (Single) (on Item 4) . 1 | 040-5000-06

10#* | Ribbon Cable, 14-Pin 1 | 036-5260-00 0 i

Item 10 (14-Pin) connects the Dot Matrix Disp. Board to the Disp. Controller Board. 19 Pivot Hinge Left 1 535-7999-00
| 11+ | Foam 3/16" Thk. X 1/4" X 36" | 3 | 626-5026-00 | 20 | Pivot Hinge Right : 1 | 535-7999-01

Above Item 11 is self-adhesive. Located between Items 3 & 17. Sold in 12" Lengths only.

Items 19 & 20 secured to Backbox by: 1/4"-20 X 1-1/4" C.B. Sq. Neck (Qty. 4)

12 | Speaker (Shid.) 4" 8Q MG Elec #4060SH 2 | 031-5004-01

(231-5008-00) and 1/4"-20 Flange Nut (Qty. 4) (240-5300-00)
Items 19 & 20 secured to Cabinetby: 1/4"-20 X 7/8" Carriage Bolt Sq. Neck (Qty. 2)

13 | Speaker Grill (Black w/no Artwork) 2 | 535-8081-00

(231-5014-00), Hinge Spacer (Qty. 2) (530-5099-00), Washer 1/4* |.D. X 7/8" 0.D. X 1/8"
Yellow (Qty. 2) (242-5016-01), Washer 1/4" I.D. X 1" O.D. (Qty. 2) (242-5009-00) and

Section 4, Chapter 1
Parts Identification & Location

1/4"-20 Flange Nut (Qty. 2) (240-5300-00)
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siied | &7 uondas

For Ball Shooter
(Plunger) Assembly
Parts, see Section 4,
Chapter 2, Page. 64

E Qty. 2 Qty. 2 S
Qty. 2/per

Cabinet - General Parts

aty. 2

Take Note:

An asterisk ( * ) indicates items are
not noted in the pictorial.

*

N 1.SEE NEXT PAGE FOR CABINET

Q.2 2. See Playfield - General Parts
(Below), Page 58, for associated

Qty. 4 2

1 | Game 71 Screened Cabinet (Plain) 1 | 525-6000-71

brackets attached to the playfield.

19 | Side Armor "with holes" (Lt. & Rt.) 2 | 535-7297-02

2 | Coin Door (with Validator) USA only 1 |500-5018-172

Item 2is secured by: 1/4"-20 X 1-1/4" Carriage Bolt Sq. Neck (Qty. 4) (231-5003-00) and

Item 19 Is secured by: #10-24 X 1" Carriage Bolt Sq. Neck (2/per) (231-5021-00),
#10-24 Hex Nut (2/per) (240-5202-00) and #8 X 5/8" T20 Tamper Proof (237-5947-00)

Item 4 s fitted with: O-Ring 11/32" X 7/32" X 1/16" (Qty. 1/per) (545-5850-00)

1/4"-20 Flange Nut (Qty. 4) (240-5300-00 Speaker 8" g Rd. 8010 4Q N 4
NOTE: Fﬁ?gciinuDéoryoth)e(rzthgn (3JSA cezll Technical Support for SPI Part N, 20 2 BT 3 1 031-5007-00
. 21 | Speaker Grill 7" X 7 1_| 545-5072-03
8_ | Flipper Button Assembly Red 2 | 500-5026-32 ["items 20 & 21 are secured by: #6-32 X 1-1/4" Fin Shank Screw (Qly, 4) (237-5883-00) and
4+ | Pal Nut for Flipper Button (Metal) 2 | 240-5003-01 | 16-32Keps Nut (Qly. 4) (240-5008-00)

22 | Power Input Box Sub-Assy. (no Vol. pot) 515-5360-02

1
e 2 8UB-ASSY, FARTREWILL INGLUDE

5 | Slide & Pivot Support Bracket - Right 1 | 535-5989-00 |
6 | Slide & Pivot Support Bracket - Left 1 | 535-5990-00 |
Items 5 & 6 are secured by: #10-24 X 1-1/4" Carriage Bolt Sq. Neck (3/per) (231-5012-00)
and #10-24 KEPS Nut (3/per) (240-5207-00)
7_|Prop Rod [ 1 [535-7553-00
Item 7 is secured by: #10-24 X 1-3/4" Carriage Bolt Sq. Neck (231-5022-00),
Washer #10 7/32" 1D X .5" OD X 1/16" Thk and #10-24 Nylon Stop Nut (240-5206-00)
8* | Mylar Carriage Bolt Cover Disc 2 | 820-5041-00
9 | Girills 2-1/2" X 18" (on Back & Bottom) | 2 | 545-5072-02 |
10 | Cash Box Plastic Bottom 1 | 545-5090-00 | . L
2N L1 g 2O 0.
11A | 1/2" X 3/4" X 1-1/2" Black Foam Rubber Tape 1 626-5004-00
Above Item 11A is self-adhesive. It is located behind Item 10. Sold in 12" Lengths only. 23 firont Molding Lockdown Assembly 1 500-5020-01

Item 23 Is secured by: #10-24 X 1-1/4" Carr. Bolt (Qty. 2) (231-5012-00), #10-24 Keps Nut

Item 14 s secured by: 1/4"-20 X 5/8" PPH MS (Zinc) (Qty. 4) (287-5854-00) and
1/4" Split Lock Washer (Qty. 4) (244-5000-00)
Item 14 Speclfications: PRI 103.5/ 115/ 207/ 230V 50/60Hz 750VA Class 130 EPBO

| 11B | Foam Strip (2/per Flipper Switch Front/Back) 4 | 626-5042-00 | (Qly.2)(240-5207-00) and #10 Washer 7/32" ID X 1/2" OD X 1/16" (Qty. 2) (242-5003-00)
12A | Cash Box Lock Bracket (wire) 1 | 535-7562-00 | 24* | Front Molding Lockdown Spring 1 | 265-5008-00
12B | Large Hair-Pin Clip 1 | 535-7772-00 | 25%* | Front Molding - Black 1 |500-5757-01-00

13 | Cash Box Cover (Validator) 1 | 535-5013-03 | 26* | P/F Glass (Tmprd.) 21" X 43" X 3/16" | 1 | 660-5001-00
14 | Transformer with Ballast Winding 1 | 010-5012-00 | 27 |#1 Roto Lock Male 1

355-5006-01

#10-24 Nylon Stop Nut (Qty. 2) (240-5206-00)
15 | Rear Glass Channel 20-3/8" Length 1 | 545-5038-00 | o8 [Hex Key Allen Wrench 5/16" 1 | 777-0001-00
16 | Foam Rubber 3/8" X 3/16" X20-3/8" | 2 | 626-5001-00 [ 59 | Black Leg & Leveler Assembly 4 | 500-5921-50

Above ltem 16 is self-adhesive. It is located in Item 15. Sold in 12" Lengths only.

| 17 | Corrugated Tubing 1%4' @ @lack, (12 | 2 | 605-5008-00

Above Item covers the Cables Wiring Harnesses going into the Backbox from the Cabinet.
Sold in 12" Lengths only.

Item 29 Is secured by: Leg Bolt Back Plate (5635-5703-00) and Leg Bolt 3/8" X 16 X 2-1/2"
Hex 5/8" Hd. (2/per) (231-5001-01) To order just a Leg Leveler (38" - 16 X 3") use SPI N:
500-5017-00. A Leg "without" a Leg Leveler is not available.

30 | Black Plastic Back Panel Shield | 1 [545-5928-00 |

| 18 | Plastic Channel 42-5/8" Lg. (Lt. & Rt) | 2 | 545-5017-00

Page 50

Item 30 is secured by: #6 X 1/2" PPH A Black (Qty. 3) (237-5805-00)

Section 4, Chapter 1
Parts ldentification & Location

SWITCH NAME PART N° TABLE A-K.

Cabinet & Playfield - Switches

4R14R14R14R14R

A"

Switch
inside
Coin Door |

Red Green  Black

Service Switch
Set & Bracket

Start Button Sw. Assy. (Red *Flipper® Style) 500-6090-02

Take Note:

An asterisk ( * ) indicates items are not noted in the pictorial.

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

For location of the Cabinet Switches, see the previous page.
See Appendix | for color cholces, drawings and explanation
on Normal & Rear mounted Modular Stand-Up Targets.

Legend Note: Items noted with a white square [7] are mounted
above the playfield; items noted with a black square [l are
mounted below the playfield or on/in the cabinet.

Dual OPTO TRANS Board

520-5173-00

Flipber Cabi‘net Sw. -‘ éelf;CIeaning i 186-5160.C0

Item 2 Is secured by:

0

G itch (USA 80-5024-00 1A 'Dal OPTO REC Board 1 520-5174-00

. ¥ ‘ 1.0 Long Hop OPTO TRANS Board 520-5082-00

o 1B Long Hop OPTO REC Board 1 520-5083-01

D#* | Slam Tilt Switch (On Coin Door) 1 | 180-5022-00 [ 2 | Shooter Lane Switch Assembly 1 | 500-6096-00
E | Cabinet Plumb Bob Tilt Switch 1 n/a ERING AR M. TN W

0

#6 X 1/2" HWH AB (Zinc) Red (Qly. 2) (234-5001-02)

2 et
G* | EOS Switch (on Lwr. Flippers) 2 | 180-5149-00 | 3B | P/F R/O Micro Sw. Assy. (Rt. Mount) | 5 | 500-6227-02
H Diagnostics Service Switches (X3) 1 180-5012-03 Item 3B Is secured by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 2/per) (234-5101-05)
Item H Is secured to Dlagnostics Switch Bracket (535-6860-01) on Coln Door. 4 | Micro Switch (Roller Actuator, Lite-Force) 4 | 180-5119-02
| | Service Outlet - US 1 | 180-5008-01 | 5 | Turbo Bumper Switch 3 | 180-5015-03
J | On/Off Rocker SW. (Arcolectric C1350AB) 1 | 180-5001-01 | 6 | Slingshot Stack (Blade) Switch 4 | 180-5054-00
Item J is secured to On/Off Sw. Mounting Bracket (535-8318-00) on Cabinet Bottom. 7 | Micro Switch (on Roll-Under Gates) 2 | 180-5087-00
K | Dual Switch Assembly 1 | 500-5808-00 | 8 | Micro Switch (on Super VUK) 1 | 180-5052-00
IRDERING ABOVE (ITEMK) LINCLUDE | 9 | Micro Switch (on VUK, *Y* Actuator) 1 | 180-5116-01
10 | Micro Switch (High Form, on Under-Trough) 3 | 180-5057-00
W : 11 | Modular S-U Target Narrow (Green) 1 500-6138-04
Item K s secured to Cabinet by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 2) (234-5101-05) 11R | Mod. S-U Target Nar. Rear Mnt. (Green) | 1 500-6138-04R
12 | Modular S-U Target Rectangle (Red) il 500-6228-02
|S=EE\ﬁcB)g\s,EPKéETI%Iﬁ%‘)\%mEETT%%\TNJ:uGA% fé‘éﬁ#gns. 13R | Mod. S-U Trgt. Rnd. Rear Mnt. (FloGm)| 3 | 500-6075-11R
14 | Modular S-U Target Square (Flo-Green) 2 | 500-6139-11
14R | Mod. S-U Target Sq. Rear Mnt. (Purple) | 5 | 500-6139-09R

Section 4, Chapter 1
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Items 11-14 are secured by: #8 X 3/4" HWH AB (Zinc) (Qty. 2/per) (234-5103-00)
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Playfield - General Parts (Below)

!

‘ 141 !
1 Playfield Support Slide Bracket 2 | 535-6862-02

Item 1 Is secured by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 2/per) (234-5101-05) and
#8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 1/per) (237-5975-03)

| 2 [Edge Slide Bracket | 2 |535-5988-00 ]

Item 2 is secured by: #4 X 1/2" PFH (Zinc) (Qty. 3/per) (237-5840-00)
| 3 [ Pivot Pin Bracket Welded Assembly | 2 | 500-5329-00 |
Item 3 is secured by: #8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 2/per) (237-5975-03)

4 | Diode Terminal Strip 3-Lug (813) Isolated | 3 | 055-5204-03

5 | Diode Terminal Strip 4-Lug (821) Isolated | 4 | 055-5204-04
Items 4 & 5 are secured by: #6 X 3/8 HWH AB Zinc (Qty. 1/per) (234-5000-00).
NOTE: 1N4001 Diodes (112-5001-00) are for Switches and/or Lamps. See Section 5,
Chapter 2, Playfield Diode Terminal Strip Locations for Diode Usage & Wire Colors.

6 3A 250V Slo-Blo Fuse 5 200-5000-08

Fuse Clip Holder (Socket) 205-5000-01

Item 6, Fuse Clip Holder (Socket) 205-5000-01 Is part of a set of 12 (205-5000-12). You
can order them as Individuals (...-01) or a set of 12 (...12).
Items 6 Is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (287-5805-00)

| 7 [Wood VUK Spacer | 1 | 525-5548-00 |

Misceliane
314" Plastic Post (holds cables)
| Screw Down Cable Tie

545-5253-01
040-5005-00

F

gl
n/a *| 4" Cable Tie PLT1MXMR 040-5001-01
n/a *| 5%" Cable Tie PLT1.5! 040-5001-02
n/a *| 5%" Cable Tie PLT1.5M-XMR 040-5001-06
n/a *| Insulating Tubing #18 (Teflon) (12* Long) 605-5003-00
n/a *| Heat Shrink Tubing 1" @ (BLK) (12" Lg.) 605-5002-00
n/a * | Heat Shrink Tubing 4" @ PUI-24 (12" Lg) 605-5006-00

#| Heat Shrink Tubing 14" @ (CLR) (12* Lg))

605-5004-00

DR \\>»‘_;

Figat Shiink Tubing 14" & (BLK) (72000 | 10" | 605-5004:01.
n/a *| Split Flex Tubing 114" @ (12" Long) 605-5008-00
n/a * | Split Flex Tubing %" @ (12 Long) 5 | 605-5008-01
n/a *| Split Flex Tubing 1" @ (12" Long) 1 | 605-5008-02
Tubular Note: Tubing is sold by the foot. The quantity shown is a

multiple of that amount to cover lengths under 12" in this game. (e.g.
a qly. of 6 means there is 5 feet plus up to 11" of tubing.).

Take Note:

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

O

For Sockets & Bulbs (drawings & part numbers) see Pgs. 60-62.
For Major Assemblies, Ramps and/or Under Troughs, see the
Blue Pages, Sec. 2, Chp. 2

For Switches see the previous page.

Tubing is used to insulate various cables/lugs. Tubing can only
be ordered in 12" increments. Cut the amount required for each
application. Cut sizes are vatiable in length. The quantities reflect
lotal lengths required for entire game (averaged up to nearest
foot). Quantities may change during production.

3. Legend Note: Items noted with a black square il are mounted
below the playfield.

s S
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G P/F Screened w/ Inserts & NO P 830-5100-71
| V@ ™ 'B/E Complete w/ Inserts & ALL Parts 505-6004-71-71
1__ | Playfield Hanger Bracket 2 | 535-8385-00

Item 1is secured by: #8-32 X 7/8" HWH MS Zinc (Qty. 2/per) (237-5890-00)

4| 2 | Arch Retaining (Hold-Down) Brackets [ 2 [ 535-8394-00 |

Item 2 Is secured to the playfield by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 3/per)
(234-5101-05)

s Arch Assembly (Metal)

s secured to the playfield by: #10-
(237-6013-00)

(Note: Decals are not included with the above. See Playfield - Plastic, Decals & Mylar.)
4A | Instruction Card - South Park 1 | 755-5171-00
4B Coin Card (50¢-1) 1 755-5087-50
Coin Card (50¢-1 75¢-1/2 $1-3) 755-5087-00
5 | 1-1/16" Steel Balls 5 | 260-5000-00
6 | Mini-Mars Light Cover Snap-In (Red) 1 | 550-5030-02
7| Mini-Mars Light Cover Snap-In (Yellow) | 1 | 550-5030-06
8® | Riveted Plastic Piece (Buty.) Assy. 1
1%

3 49500100 S

9 | Pop Bumper Cap Red 3 | 550-5057-02

10 [ Plug-Cap (8/16") Black Plastic 1 | 545-5232-01

11A | Rubber Lite Cover GREEN 2 | 545-5014-04

11B | Rubber Lite Cover YELLOW 1_| 545-5014-06

11C | Rubber Lite Cover ORANGE 1 | 545-5014-07

12 [ Ramp Mounting Welded Bracket 7| 515-6508-00

Item 12 Is secured to the Ralls by: #6 X 3/4" HWH AB (Zinc) (Qty. 2/per) (234-5003-00)

1-Way Gate Mounting Bracket (Sm.) 535-5269-03

13 ['Wire Gate (for above) ! [’535-5307-03

1-Way Gate Mounting Bracket (Lg.) 535-5269-06

g Wire Gate (for above) 1 535-5307-09

15A | Snubber Brkt. (Ball Stop) Weldment 1 [ 515-6973-00

15B | Snubber Bracket (Ball Stop) Standard | 2 | 535-8250-01

16 | Wire Ramp (Top VUK) 1 | 515-6971-00

17 | Wire Ramp (Bottom SVUK) 1 [ 515-6972-00

18 | Black Wood Back Panel (w/Inserts) 1 | 525-5550-00

19 | South Park Kyle (Small Figurine) 1 | 880-5025-00
20 | South Park Stan (Small Figurine) 1 | 880-5026-00 s

21 | South Park Cartman (Small Figurine) 1 880-5027-00
22 | South Park Chef (Small Figurine) 1 | 880-5028-00 WS

: 23 | South Park Mr. Hankey (Sm. Figurine)| 1 | 880-5029-00
.\g 24 | South Park Baby |ke (Small Figurine) 1 880-5030-00 EHe,

Iyt

Items 19, 21 & 24 are supported by: 1-1/2" Ht. Spring (Qty. 1/per) (265-5058-06);

Item 20 Is supported by: 1/2" Ht. Spring (Qty. 1) (265-5058-015

Items 19, 20, 21 & 24 require: Clear Plstc. Wshr. .19 X .63 X .03 (Qty. 2/per) (545-6502-00) |
Items 19, 20, 21 & 24 are secured by: #6 X 3/4" HWH AB (Zinc) (Qty. 1/per) (234-5003-00)

For securing hardware for ltems 22 & 23 see the Blue Pages for the Assy. its associated with.

25 | Trap Spring (Prevent Ball Traps) 2 | 265-5051-00
26 | Clear Bumper Dot (Self-Adhesive) 1 280-5012-00

icomM:,
\ComN )

Take Note:

*  An asterisk ( # ) indicates items are not noted in the pictorial.
mR.HANKEY

owh much larger)

® "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 Is not available, call Tech. Support.

1. Some unique parts may be included with or associated with a

, . \ Major Assemgly or Ramp Assemlrnlly; see the Blue Pages for
N parts required not appearing on this page.
§\\\\\\* If you still cannot find the part required, call Sega Pinball
Technical Support, 1-800-542-5377.
2. Legend Note: Items noted with a white square (7] are
mounted above the playfield.
Section 4, Chapter 1 Page 53
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|_?_| 215" I.D.

2" 1.D.
(does not exist)

How to measure:
Lay ring over circle of
closest size. If you see the
outside edge of the circle, move
to 1 ring smaller. With the correct
size, the inside edge of the circle will
be seen within the inside edge of the
Rubber Ring.
Note: The rings will s tr et ¢ h with
use. Always go to the size smaller.
(I.D. = Inside Diameter @;
O.D. = Outside Diameter @)

[4]

All Item 10s
are on the

ltems 1-9 have the
"size" molded onto
the Rubber Ring.

[5]

13/4" I.D.

11" L.D.

Outside
Edge

[ i)
3/16" 1.D. 7/46" O.D. 3/3" O.D.

1" 1.D.

sHed | ¥ uondass

Large Flipper Black Rubber Ring 2 | 545-5277-00 |
Rubber Deflector Pad (Bumper) 2 | 545-5428-00 |
Hubber Bumper (Grommet) 5

114" 1.D. Black Rubber Ring 545-5348-06
1" 1.D. Black Rubber Ring 545-5348-05
%" 1.D. Black Rubber Ring 545-5348-04

2
1
2
5/46" 1.D. Black Rubber Ring 9 | 545-5348-02
9
L

| Post Rubber (Sleeve Short) | 13 | 545-5151-00
Post Black Rubber (Sleeve Tall) - 545-5308-00

9/46" 1.D. Black Rubber Ring 545-5348-01
"l16' O.D. Black Rubber Ring

wn-xm'nm?‘;’m

21/2" |.D. Black Rubber Rlng
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Playfield - Plastic (Butyrate), Décals and Mylar

Plastic
Screened Clear

Take Note:
An asterisk ( * ) indicates items are not noted in the pictorial.

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

1. To order the entire Decal or Plastic (Screened or Clear) sheets,
use the Part N° with the "-XX" ending. For individual pieces
replace the "-XX" with appropriate last 2-Digit N°.

Altention: Individual pieces may hot be available.
2. Legend Note: Items noted with a black square [l are Screened;
..a White square 7] are © Clear; ...a gray square

Section 4, Chapter 1
Parts ldentification & Location

ome p/bese © clear OR ® rivited.

830-5967-XX_

Note:
1 | Top Left Comer (Screened) 1 | 830-5967-01
2 | Left of Toilet (Screened) 1 | 830-5967-02
3 Right of Toilet (Screened) 1 | 830-5967-03
4 Top Right Comer (Screened) 1 | 830-5967-04
5 | To Kenny Assy. Rt. Side (Screened) | 1 | 830-5967-05
6 Right Side Playfield (Screened) 1 | 830-5967-06
7 Left Side Playfield (Screened) 1 | 830-5967-07
8 | Lower Lt. Side Playfield (Screened) 1 [ 830-5967-08
9 | Lower Rt. Side Playfield (Screened) | 1 | 830-5967-09
10 | Left Slingshot (Screened) 1 | 830-5967-10
11__| Right Slingshot (Screened) 1 | 830-5967-11
12 | Left Return / Outlane (Screened) 1 [ 830-5967-12
13 | Right Retumn / Outlane (Screened) 1 830-5967-13
14® | Right Side Flash (Solid Yellow) 1 | 830-5967-14

Item 14 has a socket ® rivetedto it. If you need this Item 14 with the socket already
riveted, see Sec. 4, Chp. 2, ...Major Assemblies & Ramps, Page 76 (Item A.P. 5).

®| 15® | Left Side Flash (Solid Red) |

[ 830-5967-15 |

Item 15 has a socket ® rivetedto it. If you need this Item 15 with the socket already

| rweted see Playfleld - General Pans (Above), Page 53 (Item 8).

‘ Ueen . LK 4
1. Ramp Sign [Kenny] (Screened) 1 | 830- 5967 17
18© | Upper Right Corner (Clear) over -04 1 | 830-5967-18
19© | Left Side Playfield (Clear) over -07 1 | 830-5967-19
20© | Lwr. Rt. Side Playfield (Clear) over-09 | 1 830-5967-20
21 | Back Panel Cover (Screened) 1 | 830-5967-21
22® | Backbox Marquee Sign (Screened) 1 | 830-5967-22

Item 22 has two (2) brackets ® rivetedto it. If you need this Item 22 with the brackets
already riveted, see Backbox (Showcase Il) Assy., Page 48 (Item 27).

23* | Key Fob (Kenny, Screened) 1 | 830-5967-23
24%* | Key Fob (Mr. Hankey, Screened) q 830-5967-24
25% | Key Fob (Stan, Screened) 1_| 830-5967-25
26%* | Key Fob (Kyle, Screened) 1 | 830-5967-26
27* | Key Fob (Cartman, Screened) 1 | 830-5967-27
28%* | Key Fob (Chef, Screened) 1 | 830-5967-28

Clear Mylar- p Bumper Area

820-5876-00

Clear Mylar Square -
Retum Lane Ball Drop

820-5815-00

Clear Mylar -
In front of Slingshots

820-5821-00

Black Mylar -

Cover Discs (in Cab. hiding bolts)

NN [N =

820-5041-00

820-6244-XX

identical); ~20 Mr. Hankey Ramp Entrance;
5-Bank S-U Targets (by Plastic Item 2): -21 Grandpa; -22 Cartman’'s Mom; -23 Mayor;
=24 Ofc. Barbrady; =25 Starvin' Marvin;
Stand-Up Targets by Pop Bumpers: -26 Ned; -27 Mephesto;
3-Bank S-U Targets (by Plastic Item 6): -28 Wendy; -29 Mr. Garrison; ~30 Mr. Macky;
3-Bank S-U Targets (front of Toilet): ~32 Wreath; -31 Toilet Paper; 33 Xmas Bulbs;

Not on Game~In Parts Bag: -15 Kenny; -16 Kyle ; -17 Stan; -18 Cartman; -19 Arch Center
Mr. Hankey Cover-Up (if desired); -34 Chef; -85 Playfield Mr. Hankey Cover-Up (if desired).

Note: View the last 2-Digit N® on decal (if applicable) for the desired individual replacement.
(Individual pleces may not be avallable, in which case the entire sheet must be ordered.)
=01 Arch Left (Hold Flipper...); 02 Arch Right (Pull Plunger...); -08 Arch Center (Howdy Hol...)
-04 Arch Over Plunger; -05 Coin Door (Sega Pinball, Inc.); 06 Install 5 Balls; -07 Portals...;
-08 Rt. Fipper Bat (Park); -09 Lt. Flipper Bat (South); -10 Left Ramp Top Cover; =11 Ramp
(Under Chef, Todays Hot Lunch...); <12, -18, -14 Pop Bumper Caps (Yellow/Red Circles all

D2+

So. Park Diode Terminal Strip Desc. Decal

820-6221-71

D3*

Game Specific Backbox Fuse Locations

820-6152-71

Power (820-6223-00)
Generic Backbox Fuse Loc. (820-6152-00)
UL Listing Label (820-6141-00)

Power Box Decal - USA (820-6123-01)
High Voltage Label (UL) (820-6082-01)

Protective Earth (820-6224-00)
Fuse Lable (UL) (820-6143-00)

Danger Coin Door (UL) (820-6140-00)
Power Box Decal" Supp. (820-6123-04)
Suitable ...Use...

(UL) (820-6001-01)
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Playfield - Metal Posts (Screws) and Nuts (Actual Size)

Playfield - Rails and Ball Guides

Top Itgms }‘1-11)% Posslts can( +.|s"e) a Top
i ost Rubber Sleeve (Tall), &
#Tgm:zd2 545-5308-00. #rgre:aidz
Item 1 Post can use 1 Top. Top Top
iams. w32 132 o o3
or If Item 1 Postis #6-32 Thread  Thread #6-%2 #6-32 Thread
( ( used In pairs, can use 1 ! s #6-32 Tap 1

) ‘ 3/4" — 3" Rubber Rings. "fad Talp !
)

Items 2 & 4 Posts can use
7/16" 0.D. Rubber Ring,
545-5348-17,

4 ! Bottom
) T Bott
| #8(:%2 #100(.)?;2 Botiom #_;,?'3‘12 Botltom Bot%om Bot%om Botitom
Thread Thread  #8-32 e #10-32 #10-32 #10-32 #10-32
[ ! Thread Thread Thread Thread Thread

S SRR R
Nut Note: All nuts shown with a" ¢ " are used In this game. The quantities (not spec %

The remaining Items listed are not used In this game and are noted for reference only (used In prior gémes).

Shown Below~ Shown Below~ Shown Below~ Shown Below~ Shown Below~
o #6-32 o #6-32 o #6-32 o #6-32 o V4" X 20
Bottom Bottom Nylon Stop Nut: KEPS Nut Hex Nut T-Nut: Flange Nut:
#6-32 #6-32 240-5005-00 v/ (with Star Washer):  (No Star Washer): 240-5002-00 v/ 240-5300-00 v/
Thread Thread 1 240-50%8-00 v 24060014-00 v 1 1
1 i ¢

Top & Side Views  Bottom & Side Views Top View Bottom & Side Views op & Side Views

RSN v
Nylon Stop Nuts KEPS Nuts Hex Nuts T-Nuts Miscellaneous Nuts ‘t‘
w £ Not Shown: Not Shown: Not Shown: Not Shown: Not Shown: o
() | . . . . . . I Ne Q.
p’_ 1 1 8 (w/ V3" ﬁif%ody); (w/ 4" :Iz;qzﬂody): 240%01?)332-00 (wISIdi%\szﬂ): (on ﬁlﬂzﬁigzno%'s): —
a 240-5010-00 240-5011-00 o #10-32: 240-5002-01 240-5003-00
(o) Item 16 Is typically used to hold Hex o #8-32; o #8-32: 240-5201-00 o #8-32: « Metal Pal Nut <t
] @ Spacers onto the Playfield Top. 240-5102-00 v/ 240-5104-00 « #10-24: 240-5101-00 v/ (on Flipper Buttons): (!
b c § Item 17 s tyrlcally used to hold the o #10-32: . #10-32: 240-5202-00 ¢/ . #1032 240-5003-01 v/ o
o bottom Cabinet Sﬁeaker (used with 240-5203-00 v/ 240-5208-00 o #1032 X %4": (Black Oxide): o #6-32 Wing Nut: gl
A B 2 #6-32 Nylon Stop Nut, 240-5005-00). —*—240. 3210063)45 7 2———-—40. o 2 240.5209-00 2403%2;00 #:‘:::m:;ozm 5
o 3 -5207- R . G s ’ o
5 -. Qq art | N s S il e - 1440: © 1440: siosiz | MSlecmom. | adestwso | RN
= 1 |Wwood Rail - 6-1/2" 2 | 525-5007-14 | E | Ball Guide Rail (Left Retumn Lane) 1 [535-7560-00 | E& aF #Tgr;gg Bumper Assy., 515-6459-04. 2530000y il s Ry e
Ml > | Wood Rail - 7-3/8" 1 | 525-5007-40 | F |Ball Guide Rail (Right Retumn Lane) 1 | 585-7560-01 | 92 83 Note: The "Fins" keep the screw (18/8 Stanless): A 240:5200:00 | 14550 Toggle Wing:
3 | Wood Rail - 11-1/2" 1 | 525-5007-27 | G | Ball Guide Rail (Outlane Fence) 2 |535-7595-00 | £5 =4 : : ik 2405317-00 240-5324-00 v
4 | Wood Rail (Upper Left Side Playfield) | {1 | 525-5549-00 | H | Ball Guide Rail - 2-3/4" 1 |535-6492-02 | £ g g g 240-5316-00
5 | Wood Rail (Right Side Playfield) 1 | 525-5547-00 | Ball Guide Rail - 5-3/4" 1 | 535-6492-12 § & 20
-5 are secured by: #6 X 1-1/4" PFH A (Zinc) (Qty. 18) (237-5804-00) J Ball Guide Rail - 7-3/8" 1 535-6492-07 2 'ﬁ g_'q
Metal Rail Weldment (Toilet Drain) 1 [ 515-6998-00 | K |Ball Guide Rail (Kenny Right) 1 | 535-8514-01 | & E 53
Metal Rail (Center Drain under Arch) | {1 | 535-8393-00 | | | Ball Guide Rail (Kenny Left) 1 | 535-8515-01 | £ 2 ® 3
Metal Rail (Shooter Lane Rt. Side) 1 | 535-8513-00 | M | Ball Guide Rail (Shooter Lane Left) 1 | 535-8516-00 | 3= _%5
Items 6-8 are secgred by: #8 X 1/2" HWH AB Zinc (Blue) (Qty. 12) (234-5101-05) N Ball Guide Rail (Large Hole Cartman) 1 535-8517-00 g g g‘ 3 30-50
N _ re ) orl Part O | Ball Guide Rail (Left Orbit, Outer) 1 | 535-8518-00 | g & T5 Post Fasten #8-32 Top / #6-32 Bot. 530-5008-00 Ho-Je Ok 285-00
A W!re Form - 1 6 | 535-5300-05 | p |Ball Guide Rail (Left Orbit, Inner) 1 | 535-8519-00 ‘ES §% Post Fasten #6-32 Top / #6-32 Bot. 21 | 530-5012-02 | 16 |#6-32 X 3/4" Fin Shank Screw 8 | 237-5921-02
By Wil o el 2 1585-5300-10 | q |Ball Guide Rail (Top VUK) 1 | 535-8520-00 | £ & Sa Post Fstn, #6-32 Top / Wood Scr. Bot, 530-5010-02 #6-02 X 1-1/4" Fin Shank Screw 4 | 237-5883-00
g xre E°’m : 21; i ; ggg-gggg-g; .;_3 g Sz 30 #6-32 X 1-3/16" Spirol Fin Shank Scr. | 9 | 237-5957-00
ire Form - 3- o H 0 :
. Section 4, Chapter 1 Page 57
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Hex Spacers:

#6-32
Tap

()

[oi]
)

o 1

Take Note:

Items 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 & ltems
39-44, the tap is uEto 5" deep on each end
(exception: ltem 8B has 1 Male End #6-32 Thread).

* |tem 31 (Not
Shown) is 514",

X V4" Hex Spacer #6-32 Tap

X V4" Hex Spacer #6-32 Tap

X V4" Hex Spacer #6-32 Tap

X V4" Hex Spacer #6-32 Tap

| 17_|2%" X V4" Hex

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

30/
29 43" !

28] 4%"

t Hex Spacers Not
Used in current
games may no

longer be available.

Choose one size

up or down (+/-).

AN

|43

* |tem 44 (Not
Shown) is 6".

I8 i
4" X V4" Hex Spacer #6-32 Tap

4Y4" X V4" Hex Spacer #6-32 Tap

%" X V5" Spacer (Used with Backbox) 530-5099-00

Va" X5/16" X.144" |.D. Spacer Tap. 254-5014-03

' X5/

008-28
254-5008-16

2%" X V4" Hex Spacer #6-32 Tap 254-5008-08

2%" X V4" Hex Spacer #6-32 Tap

254-5008-15 |
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13/4||

2"

ltems with @ Qiy. are not used in this game.
Size and/or quantities may change during production.

Playfield - Plastic Posts and Spacers (Actual Size) }

{ Gt e 2 et i it g e
£
(2,
(]
>
. 8
"o [/ vg - ‘o
£ * i Y
853 ) GHTTENT
§2% ,,%\ H ga% 3%
N7 A\ ©
8
D g
L g

Items 34 Posts used In pairs can use %" through 3" Rubber Rings,
(See Rubber Parts for Part N°s).

ELABSTIC P

ARGTCIQIL
o N

| N¢ | Col Cola 5% 6% T
-06 | Yellow -12 | Fluor. Blue 8
-07 | Orange -13 | Teal Green
-08 | White 14 | Gray @ Tl
-09 | Purple -15 [ Luminescent 200k @
-04 | Green -10 | Fluor. Orange 16 | Gold iy
[ -05 Blue -11 | Fluor. Green _L
** Jtems 1, 2 and 4 come in various colors (may not be available in 1 " 3,"
every color). Item 3 is currently only available in the color stated in this /4 8 &
game manual (other colors used in prior games may no longer be ¥ Items 5, 6 & 7 (Board Spacers) dimensions il
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

0 the cut-away (see pictorial with ltem 7 above).
color desired. Some colors may no longer be available for desired item.

9 10 11 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 appropriate size is achieved. (e.g. If 114" is needed
but unavailable, order a 1" + 5" and stack to = 114")

Section 4 | Parts

i

/16" X %" Spacer Gray (4 for Dot Display)
Y4' X %" Spacer Gray

tem 1 typically secured by: #6-32 X 1-3/4" PPH MS (Zino)
Washer 9/64" X 5/16° OD X 1/32" (Qty. 2/per) (242-5017-00)

254-5000-02

818
- R
Item 2 typically secured by: #6 X 8/8" HWH AB (Zinc) (Qty. 1/per) (234-5000-00) 254-5000-01
3k | 11/4¢" Single Groove Post (Black) 60 | 550-5059-00 Rk 5 00 t
4% | Single Groove Jewel Post (Clear) 9 | 550-5034-01 %" X %" Spacer Gray 2 | 254-5000-07

Items 3 & 4 typically secured by: Post Fastening Screw #6-32 Top / #6-32 Bottom 1" X %" Spacer Gray
(Qty. 1/per) (530-5012-02, Item 7 Page 63) and may use Washer 9/64" X 5/16" OD X 1/32*

(Qty. 1/per) (242-5017-00) with a #6-32 Nylon Stop Nut (Qty. 1/per) (240-5005-00).

254-5000-04

‘uojonpo.d Bupinp sbueys Aews sapiuenb Jopue azig
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Playfield - Small Bayonet Type Bulbs and Sockets (Actual Size) t , Playfield - Large Bayonet Type Bulb and Sockets (Actual Size) }

i cket Na
b

v
ot
o
©
Q.
<t
o=
.9
el
(®]
()
(%]

sped | ¥ uondas

=t K AT
#89 Bulb 18 | 165-5000-89

C
Take Note: 1 | Laydown Standard Socket 13 | 077-5100-00
ltem B Bulb (#455) is normally 2 | 2-Lug Stand-Up Short Socket 2 | 077-5101-00
used in conjunction with Item 11 3 |2-Lug Stand-Up Long Socket  * 3 | 077-5102-00

Socket, but can be used with
Items 1-10 Sockets on this page.

+ ltems with @ Qty. are not used in this game.

T

‘uoponpo.d Buunp sbueyo Aew sspiuenb Jopue azig

Size and/or quantities may change during production.
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Playfield - Wedge Base Bulbs and Sockets (Actual Size)

#555
Bulb Bulb

'_‘Q’_’ = squeeze —>£

SRR

1]

H Em H

This Socket is equIFped
witha built-in Diode,
1N4003, (112-5013-00).
However, replacement
can be made with Diode,
1N4001, (112-5003-00).

| Take Special Note |

Item 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 Items 4a
and 4b Snap-On Socket Brackets, or
may also be shapped 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.

Item 2 Socket has 2 Wires attached are approximately 12" ea.
Item & Socket was used on PC Light Boards to position bulbs
horizontally; Item 5 Socket is secured by soldering into place.
Item 6 Socket was used on PC Light Boards to position bulbs
vertically; Item 6 Socket is secured by "twisting" into place.
Item E Bulb (#906) is normally used in conjunction with Item 7
Socket, but can be used with Items 1, 2, 4 or 5.

B OSE

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

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

557

#555 Bulb & Soc arv.| SPIPart Ne | N [#906 Bulb & Socket Name | arv.| SPIPart N©.
D | #555 Wedge Base Bulb (Clear) 60 | 165-5002-00 #906 Wedge Base Bulb (Clear) 1 165-5004-00
1 Laydown #555 Wedge Base Socket 4 | 077-5026-01 #906 Wedge Base Bulb (Red) 165-5004-02
2 | #555 Wedge Base Offset Socket 4 | 077-5029-00 | E |[#e ge : s .
3 | #555 W.B. Socket (for Pop Bumper) 3 | 077-5206-00
4 | #555 IDC Snap-On Socket 52 | 077-5216-00
5

45-5760-18 | 7

Section 4, Chapter 1
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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.
ltems noted with a white circle (@) 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 N2
& Page N° Highlighted. Important: Read all "Take Note:" items.

ASSEMBLIES MOUNTED ABOVE THE PLAYFIELD ASSEMBLIES MOUNTED BELOW THE PLAYFIELD

" Page 65
5-Ball
Trough/TRUK

Pages 72-73
Kenny
(Above)

Page 76 N <
Left Plastic 1 ’ |
Ramp ) .’/ }
Page 77
Right Plastic
Ramp 9

Section 4 | Drawings

Enter/Exit Pages 70-71
2 Toilet Lift...

& Tank Lift...

L)

Ball Shooter |
(Plunger)

Pages 72-73

Kenny
Page 69

Vertical Up. (EsioW)
Kicker (VUK)

Section 4, Chapter 2
...Major Assemblies & Ramps
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Ball Shooter (Plunger) Assembly, 500-6146-00-04 (Items 1-8)

,////////{//////%/// 7
L

A
2

L

At N
Housing (Shooter Assembly) 535-5067-02 | 6 |Washer, 3/8" I.D. X5/8" O.D. X 1/16" | 3 | 242-5014-00
1

1 il

2 | Rod Assembly (w/ Black Knob) 1 | 515-6557-00 | 7 |Retaining Ring, 3/8" @ Shaft 270-5012-00
3 | Comp. Spring (Green, .035" @) 1 | 266-5001-04 | 8 |Plunger Tip (Black 50 Duro) 1 | 545-5276-00
4 1
(&) 2

Compression Spring (Short Plunger) 266-5010-00 | Ball Shooter (Plunger) Assembly, 500-6146-00-04, Is secured to the Cabinet by:
Bushing, 8/8" |.D. (Qilite)

Support Plate (Qty. 1) (535-5027-00), #10-32 X 3/8 SHWH (Serr) Swage (Qty. 3)
280-5010-00 | (237-5985-00) and #6 X 5/8" HWW AB (Zinc) (Qty. 2) (234-5002-00)

Autoplunger Coil Assembly, 500-6092-02 (ltems 1-6) with
Autoplunger Arm Weld Assembly, 500-6091-00 (Iltems 7-9) \

Autoplunger Coll Assembly, 500-6092-02 (Items 1-6)
1 | Autoplunger Coil Bracket Assembly 1 | 515-6527-00
2 | Coil Retainer Bracket 1 | 535-5203-03

Item 2 is secured to Item 1 by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)
Colil, 24-940
'@” R s

eig | ¥ uondass

545-5031-00
1 515
WL

Coil Sleeve
Plunger & Link Assembly

T

2 G (B 0515008
Item 5B Is secured to Item 7 by: Retaining Ring, 1/4" o Shaft (Qty. 1) (270-5002-00)

| 6 [ Compression Return Spring | 1 | 266-5020-00 |
Autoplunger Arm Weld Assy., 500-6091-00 (items 7-9)
[ 7 [Arm Weld Assembly 1 | 515-6526-00 |

Item 7 Is secured to Item 8 by: Retaining Ring, 1/4" ¢ Shaft (Qty. 1) (270-5002-00)
8 | Autoplunger Fulcrum 1 | 535-7697-00

9 | Nyliner, 1/4" (Thomson #4l1-FF) 2 | 545-5423-00
Autoplunger Arm Weld Assy., 500-6091-00 and Autoplunger Coil Assy., 500-6092-01 are
secured under the playfield by: #8 X 1/2 HWH AB (Zinc) Blue (Qty. 9) (234-5101-05)

Page 64 Section 4, Chapter 2
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5-Ball Trough Assembly, 500-6318-25 (Items 1-12B)
and Associated Part: Ball Trough Enter/Exit Scoop, 535-7329-01 (ltem 13)

Take Special Note:

Item 13, Enter/Exit Scoop, 535-7329-01
(not included with the 5-Ball Trough Assy.),
is shown how it is actually positioned

over the 5-Ball Trough Assembly.
m Itis mounted above the playfield.

DO
§

== [ [Eneixi seoon | |||

1
o /.’.r; .
A ; R
;s & Al Shown Broken Vlteg\es See securin (- :g

Rl hardware under
to see complete swi| Ttem 1

ol '
N

s \\'
Ty b
W,

At \‘\ \ ltern 12A, Dual OPTO TRANS (Transmitter)
D Board, 520-5173-00, is mounted on the other
) O side of the Trough Assembly, in line with Item
s\\ 128, Dual OPTO REC (Receiver) Board,
\“.‘\\\\\\ 520-5174-00, using same hardware.

Take Note:

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

di 3 b | dividua a
1 | Ball Trough Outhole Mounting Bracket| 1 | 515-6580-01 [ 11 | Trough Ball Guide Plate 1 | 535-7801-00 |
2_|[Wioro-Swich (ol st Lo _| 4 | 180-5110-02 | fam 1 sesusdic oy Ty I XSTECAATD SonrTas v )
Item 2 Is secured to Item 1 by: #2-56 X 1/2" HWH (Ser) TF 8/16" Hd. (Qty. 2/per) = i
(287-5937-01) 12A | Dual OPTO Transmitter (TRANS) Bd. | 1 | 520-5173-00
3 | Switch Diode, 1N4001 4 | 112-5001-00 | 12B | Dual OPTO Receiver (REC) Board 1 | 520-5174-00
4 Coil Mounting Bracket 1 535-7330-01 Items 12A & 12B are secured to Item 1 by: OPTO PCB Tube Spacer (Brass) (Qty. 3/per)

- - (530-5308-02), OPTO PCB Rubber Grommet (Qty. 8/per) (545-5518-00) and
Item 4 Is secured to Item 1 by: #8-32 X 3/8" HWH Swage (Serr) Zinc (Qty. 4) #6-32 X 5/8" HWH Swage (Serr) Zinc (Qty. ¥/per) (237-5976-04)

(237'5975'0?) 5-Ball Trough Assy., 500-6318-25 s secured below the playfield by:
5 | Coil, 26-1200 1 | 090-5044-00T | #8X 1/2* HWH AB (Zinc) Blue (Qty. 6) (234-5101-05)

6 | Coil Sleeve 1 | 545-5076-00 ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.
7 | Coil Retaining Bracket 1 | 585-5203-03
Item 7 I secured to Item 2 by: #8-32 X 1/4° HWH (Ser) Zino TF (Qty. 2) (237-5964.00) | 13_| Ball Trough Enter / Exit Scoop 1 | 535-7329-01
3 Plunger Assembly 1 515-5941-01 Item 13 secured to the playfield by: #8 X 1/2* HWH AB (Zinc) Blue (Qty. 4) (234-5101-05).
o || Comprassian Sprng 1 | 266-5020-00 14 | Heat Shrink Tubing 1/8" g PUI-24 3" | 605-5006-00
6 TRUBE S Bl npat (erbmmay 1 | 545.-5105-00 n/a* | Steel Balls (1-1/16" @) 5 | 260-5000-00
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Flipper (Left) Assembly, 500-5944-14 (ltems 1-12) | { Flipper (Right) Assembly, 500-5944-04 (ltems 1-12)
and Associated Part: Yellow Flipper Bat & Shaft Assy., 515-5133-06-05 (Item 13%) and Associated Part: Yellow Flipper Bat & Shaft Assy., 515-5133-06-05 (ltem 13*)

The differences

The differences

between the
between the PLUNGER RLUNGER Left & Right
Left & Right Flippers are:
Fllppers are: ( Item 1
em 1,
Item 1, l ( Item 4,
Item 4,

and
Item 11B
(just the Pawl)

and
Item 11B
(just the Pawl)

The coils may also
differ depending on
the game.

The coils may also

differ depending on
the game.

Coil on the |7

Left Side of |/

the Plate

Ll NVLIHOdWI

=
E
3
E

2.

RIGHT STYLE
LEFT STYLE SWITCH PLATE/
SWITCH PLATE/ SPRING RETURN
SPRING RETURN } BRACKET

DINIT ¥3ddIT4

Flipper Plunger/Link Assy. due to overall wear & tear.

—
,,/§¢
7

‘paiinbal se soe|dal pue sjusuoduiod I8ylo. |[e o8u)
N7

1128) % 1BBM [[RIS9A0 0] anp ‘Assy yuijusbunid teddijH ‘v 1L ws}| ainus yum Buioeidsi

ssiApe am “Assy (ui ‘Blupy) Med ‘gli@ wel| Buioe|dsl usyp
Check all other components and replace as required.

Acluator
on the

Lefi Side

of ihe Pawl.

replacing with entire ltem 11A,

Right Side
of the Pawl.

I M P ORTA N T : Whenreplacing ltem ®11B, Pawl (Mntg. Link) Assy., we advise

11A-11K

Take Note. Side Vlew
pesigiatty / ‘ ) ; A ®"R" indicates item has a riveted-on part, if removing/adding : S ; N
® "R" indicates item has a riveted-on part, if removing/adding | rivets is not an option, order the entire ® Sub-Assembly. * An asterisk (+) indicates item is Not Shown in pictorial.
rivets is not an option, order the entire ® Sub-Assembly.

: - ———— -
515-6518-01
| ORDE BOVE (ITEN 1) SUB ASEY P

Take Note:

& 3

1_| Flipper Base Plate Kit (Right) 1 |515-6617-00 | 11 | Plunger, Link & Paw (Rt) Sub-Assy. | 1 5_15-6513-90

d | 7 uondas

2| Flipper Bat Bushing ' 1_| 545-5594-00

545-5594-00 Item 2 Is secured to Item 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (287-5976-02)

Item 2 s secured to Item 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02) I 3 [ BT (End i Stroke) Switeh [ 1 | 180-5149-00

3 l Hower (End of Stmke) Switch | 1 l 180-5149-00 Item 3 Is secured to Item 1 by: #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04)
Item 3 Is secured to Item 1 by: #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04) €

4 | Switch Plate/Spring Return Rt. Brkt. 1 | 535-7354-00
5 | Flipper Return Spring 1 | 265-5035-00
Coi] Stop Sub- s;embly 1 | 515-6308-01

----- =

4 | Switch Plate/Spring Return Lt. Brkt. 1 | 535-7354-01

Flipper Retum Spring 1 | 265-5035-00
Coll Stop Sub-Assembly

sbuinmeu

il Stop. 5

Item 6 Is secured to Item 1 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)

et

Item 6 Is secured to Iterﬁ 1by: #10-32 X 3/8" SHWH Swage (Serr) Zinc (Qty. 2)
(287-5985-00) and #10 Split Lock Washer (Qty. 2) (244-5003-00)

(6]p)

; i ' ' Spring Washer 9-5002- 12 | Deflector Pad (Bumper) 1 | 545-5428-00
7 | Spring Washer 1 | 269-5002-00 545-5428-00 ’ Coil Sg BrakaL LS ) Flipper (Right) Assembly, 500-5944-04 is secured below the playfield by:
& [ Coll Support Bracke 1 5a5-7am6-00 | g s A oot 14 st it b UG e 1| 5as-7a56.00 | R AR 2 SR B st
Item 8 Is secured to Item 1 by: #5832 X /8" HWH Swage (Ser) Zo. (Qly. 2) (237-5975-00) Sl ) , hudibbihad sl B G b ol S Sl e BT ) ASSOCIATED PARTS ARE NOT INCLUDED-WITH THE ABOVE ASSEMBLY.
9| Coll, 23-1100 (ORG) (Left 1 | 090.5030.06T ASSOCIATE? PARTS ARE NOT INCLUDED WITH THE | Coll, 23-1 100 (ORG) (R|ght) ssociated :
% .'” ' X REE ciat iU D SRR : s LELRED S | ) HING ABC W%W@ K Yellow Fli | er Bat (Sega Saturn® Logo!
i ( PSR (el 90} 1 |515-5133-06.05
_ 13 Yellow Flipper Bat (Sega Saturn® Logo) 1 |515-5133-06.05 ( L NE & Shaft (Non-Knurled End) Assembly
_LIode, 1h 4 A hed: 008 & Shaft (Non-Knurled End) Assembly , 10 | Coil Sleeve Large Flipper BLACK Rubber Ring 1 545-5277-00
10 _| Coil Sleeve 1 | 545-5388-00 | n/a* | Large Flipper BLACK Rubber Ring 1 | 545-5277-00 ‘\‘
r -
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Turbo Bumper Top Assy., 515-6459-01 (Qty. 3) (Items 1-7), | Left & Right Slingshot Assemblies, 500-5849-00 (Qty. 2) (ltems 1-10)
Turbo Bumper Bottom Assy., 515-6459-04 (Qty. 3) (ltems 8-15), v‘ 7B Take Note:

Turbo Bumper Switch ASSV., 515-6459-03 (Qty 3) (ltemS 1 6'20) j ‘ * An asterisk () indicates item is S e ‘
and Associated Part: See Table Below (ltem 21) , Nelipnooiniletonal — 7 215:5339-0
® "R" indicates item has a riveted-on part,
s S AP \ ( S P if removing/adding rivets is not an option,
/ N R 1 order the entire ® Sub-Assembly.
' . |21 00
; Assenibled \ 535-5203-03
L ,,” View 1,1A 5B
— T 5
. Noamn * 2
T e | L ym N/ ' \2 \’4\
88 | e Y
Fer re Take Note: | i ”" Lo
==y =E. - ! é Item 5B s secured to Item 1 by: Retaining Ring, 1/4" o Shaft (Qty. 1) (270-5002-00)
I As always, individual parts can be ordered. To order ; ) ‘ % ‘ 6 | Compression Return Spring 1 | 266-5020-00
B NimRarma amaet e alfiree () Asombly 4 78 | Fiveted Am i Ascembly 1 | 515534001
%
e S
g Item 7A Is secured to Item 1B by: Retaining Ring, 1/4* o Shaft (Qty. 1) (270-5002-00)
. Z/ g | Slingshot Stack (Blade) Switch 5 | 180-5054-00
l I [ 9 | Switch Body Protect Plate 2 | 535-5045-00
. m ) 5 ! i i ! 7 :t;sn;ssg 7&6-904 a;‘e secured to Item 1 by: #6-32 X 5/8' HWH Swage (Serr) Zinc (Qty. 2/per)
R P SR : (A ] j el "lr”/,//”//(_z_/ rrvrrs 2 - -
Turbo Bgflgp\;e\;’ Eop gssy., 5;!;5-6459-01 (ltems 1-7) ; : i : i . L1O | Switch Diode, 1N4001 [ 2 I 112-5001-00 I
1 i edge Base Bu 1 165-5002-00 DR Slingshot Assemblies (Qty. 2), 500-5849-01 are secured below the playfield by:
2 | #555 Wedge Base Socket 1 | 077-5206-00 Qty. 2 6 i Tg! i #8 X 1/2" HWH AB (Zinc) Blue (Qty. 8/per) (234-5101-05)
3| Bumper Body 1_| 545-5197-00 E W
Item 3 is secured by: #5 X 7/8" PRH AB (Zinc) (Qty. 2) (237-5826-00) b AR A e e e e NS R AR N ey | T 0 o
o SIS v LN 19 2= R SR ( VUK (Right Style) Assembly, 500-6290-01 (ltems 1-13)
5 | Bumper Skit j 1 [ 5455607-00 ”//Z///Z////%W////z%%j,%%ﬁ‘%@ﬂwﬁ/%///%/%///////%
6| Bumper Skirt Spring 1 [ 266504800 LAY 6 ‘ G i Take Note:
Tu7rbo s:‘::‘::‘; i?)st(:om Assy, 515-6459-04 (Ite:ns 8i45?-51 95-00 * An asterisk (x) indicates item is Not Shown in pictorial.
w | Plunger 1 | 530-5348-00 1.Note: The Switch Diode, 1N4001, is not located on this assembly -
g | Coil Spring 1 | 266-5047-00 (norincluded); it's located on a Terminal Strip under the playfield.
e Coil, 26-1200 :
(@)
= . ;
B ColSlove 1 55_031 200 1_ | VUK Coil Mounting Bracket Rightstyle) | 1 | 535-8296-01
S 1> | Fibor Yoke 1 | 545-5609-00 2 | Coil Retaining Bracket 1 | 535-5203-03
L [ 13 | Metal Yoke 1 535-7346-00 Item 2 Is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00) =
> b i
%’ | 14 | Metal Yoke Stop 1 | 535-7347-00 4 3 | 090-5044.00
=l Item 14 is secured by: #6-32 X 1/4" HWH Swage (Sert.) Zinc (Qty. 2) (237-5976-01) . - : d
15 | Coil Bracket Welded Assembly | 1 [515-5939-00 ]
E Item 15 is secured by: #6-32 X 1-8/16" Spiral Fin Shank (Qty. 3) (237-5957-00) and 4 |C 1 | 545-5076-00
#6-82 Nylon Stop Nut (Qty. 3) (240-5005-00) , y 5 | Coil Lug Insulator (Fiche Paper) 1 | 545-5431-00
| T;lgbol 2uT&e; Swll(tcth Assy., 515-6459-08 (I[ter:sr;(g . 6 | Spring Washer, 17/32" ID X 8/4" X 1" | 1 | 269-5002-00
Wi racke 4 g
L : 7| Plunger Assembly 1 | 515-5941-01
u;x; 16 I;:z:ct::dsl\al:i:t:; );;;Z:tvgl:l AB (Zinc) Blue (Qty. 2) (i34-51;14055)-561 o 8 Compression (Relay) Spring 1 266-5020-00
18 | Turbo Bumper Stack (Blade) Switch 1 | 180-5015-03 9 BUbher B-ump?rfGrommet) 1 | 545-5105-00
19 | Switch Body Protect Plate 1 | 535-7344-00 10 | Micro Switch ('Y" Actuator) 1 | 180-5116-01
ltems 18 & 19 are secured by: #6-32 X ¥4" HWH Swage (Serr) Ze. (Qly. 2) (237-5976-06) 11 | Switch Lug Insulator (Fiche Paper) 1 | 545-5759-00
| 20 [ Switch Diode, 1N4001 [ 1 [112-5001-00 | 12_| Switch Body Protect Plate 1 | 5385-6539-00

The Top & Bottom Assemblies are secured together by hardware included in assemblies.
ASSOCIATED PARTS ARE NOT INCLUD ITH THE ABOVE AS!

Items 10, 11 & 12 are secured by: #2-56 X 1/2" HWH MS (Serr) Zinc Thread-Forming
3/16" (Qty. 2) (237-5937-0

vu Yl VA -01 s secu}e under the playfield by:
Wood VUK Spacer (Qty. 1) (625-5548-00) and #8 X 3/4" HWH AB (Zinc) (Qty. 8)
(234-5103-00)
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: o Toilet & Frame Assembly, 500-6360-00-71 (ltems 1-16),
I olicncaRiame A semighy SUe300 00T {items p1e) e Mr. Hankey & Tank Lid Lift Coil Assy., 500-6391-00-71 (Items 17-30) and
Take Note: : , Toilet Lid Lift Coil Assembly, 500-6392-00-71 (ltems 31-41) Continued

*  An asterisk ( # ) indicates items are not noted in the pictorial. TOp

® "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.

I Ty Part N® | N2 dividual Patt Nan Y. P |
8 | Plastic Edge Protector 2" 1 | 545-5930-02
| ORDERING A D . PART ) LUDE. | 9 |Laydown Wedge Base Socket 2 | 077-5026-01

Item 9 Is secured to Item 1A by: #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 1/per)
(232-5201-00) and #6-32 Nylon Stop Nut (Qty. 1/per) (240-5005-00)

-.J

i
!
5009-0 10 | #906 Wedge Base Bulb (Red) 2 | 165-5004-02 { S50t n 1B : - \3
Toilet (White Molded Plastic, Altered) 880-5033-00 11 | Wedge Base Offset Socket 5 | 077-5029-00 i &
Hiels son it o ALy e Cac HINHenege Gon ZnG (G Item 1115 secured to Item 1Aby: #6-32 X 8/8" PPH MS (Sems) Zino (Qly. T/per) i il
(oGl And 9 Wiaehei(Ghy) 1) (GAe 001,00 (282-5201-00) and #6-32 Nylon Stop Nut (Qly. 1/per) (240-5005-00) il
3 ]r-of:e: E'(;‘ii W‘:dedk’\tssemb'y 1_| 515-7000-00 |45 T#555 Wedge Base Bulb 2 [ 165-5002-00
“4 puatie slop Elacke _L 1 | 585-8546-00 I"4 5 [ Rubber Lite Cover GREEN 2 | 545-5014-04 5
e 3 (bottom half) & Item 4 are secured to ltem 1A by: #6-32 X 1/2° PPHMS (Sems) : ; D
Zinc (Qty. 2) (282-5202-00) and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00). 14 | Toilet Lid Seat (Black) 1l 830-5968-00 £ e
| B | Tank Lid Mounting Plate | 1 ] 515-6997-00 ::grg;ﬁ ;Toiegtlé;eﬂ J?(Ié?;n 21) B(,Zt‘:‘;(:; gosécg%)é)wz PFH MS (Zinc) (Qty. 2) (237-5918-00) and g:‘-g_g
Item 5 Is secured to Item 3 (top half) by: #6-32 X 3/8" PPH MS (Sems) (Qty. 2) 07 <=
(232-5201-00) and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00) 15 | Ball Stop (Snubber) Bracket |4 I'515.6992:00!] 558
I 6 l Tank Lid (White Molded Plastic, Altrd.) | 1 l 880-5033-01 | tem 15is secured to Item 14 by: #6-32 X 3/8* PFH MS (Zirlw) (Qty. 2) (237-5850-00) | ; ! 7 Y | f://&/; ;i%& g,_;
Item 6 | d to Item 5 by: #6-32 X 3/8' PPH MS (S Qty. 2) (232-5201-00) and Black Sponge Rubber Pad (Self-Adh. | g e ; g e
#gr\'/‘Vasl?esr?E}l:;.ez) (0245-'2001 -!60) bt i "192 "j e dpomog Ttorn 14 4 a Ball G(ul HeliTHe Dl)m ens1l o l: ?/%?( 3‘9\3(2) 120 Items 11, 12, 13, 26 & 29 are Not Shovlvn in the Side Views for clarity. Items 9 & 10 are Not Shown in th above Top View for clarity.
| i l Spring (used in Drop Targets) | 1 | 265-5003-00 | Tollet & Frame Assembly, 500-6360-00-71 Is secured above the playfield by

#6-32 X 7/8" PFH (Zinc) (Qty. 7) (287-6021-00)

|
| _ I
Mr. Hankey & Tank Lid Lift Coil Assembly, 500-6391-00-71 (Items 17-30) :

r—— L (AND
I |

THIS ASSEMBLY HAS A HEAVY
DUTY SPRING LOADED DEVICE!
USE CARE WHILE HANDLING IN
THE LOCKED DOWN POSITION!

17| Coil & Trip Coil Mntg. Brkt. Weldment | 1 | 515-6983-00

18 | Coil Support (Retainer) Bracket (Lrg.) | 2 | 535-7356-00

Item 18 is secured to ltem 17 by: #8-32 X 3/8" HWH Swage (Serr.) Zinc (Qty. 2/per)
(287-5975-00)

19 | Coil, 23-1100

Trip Coil Assembly 515-6985-00
| ORDERIN (TEM 27) 6UB ASSY PARY |

20 | Coil Sleeve (with Extension) 1 | 545.5847-00 Is secured o ftem 17 by: #8:32 X 9/6" (Sems) Ze. (Qly. 1) (232-5301-00)

21 | Spring Washer 1 | 269-5002-00 | 28 |Mr. Hankey Mtng. Brkt. Weldment [ 1 [ 515-6996-00 |

22 Drive Plunger (Main) 1 530-5539-01 Item 28 Is secured to Item 22 by: #8-32 X 1/2" PPH MS (Sems) Zc. (Qty. 2) (232-5302-00)

23 | Plunger Spring 1 | 266-5063-01 |29 | South Park Mr. Hankey (35" Figurine) [ {1 [ 880-5029-00 |

24| Metal Yoke Weldment 1| 515-6986-00 | ia"x 4" Space Gray (O 1 Betom (2sa.s00.00s ) o o000 and |
25 | Fiber Yoke 1_| 545-5609-00 | 30 | Rubber Bumper (Grommet) | 1 [ 545-5105-00 | ‘

Item 25 is secured to Item 24 by: #6-32 X /8" HWH Swg. (Ser.) Zo. (Qly. 2) (237-5976-02) [~ Hankey & Tank ... Coll Assy., 500-6891-00-71 Is secured below the playfield by:
26 l Shaft (Drive Plunger GUlde) | 1 I 530-5540-00 #8 X 1/2" HWH AB (Zinc) Blue (Qty. 7) (284-5101-05)
Item 26 Is secured to Item 17 by: Retaining Ring, 1/4" o Shaft (Qty. 2) (270-5002-00)

sbuimelq | 7 uondas
Section 4 | Drawings
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31 | Coil Mounting Bracket Weldment 1 515-6993-00 | 37 | Plunger Head 1 530-5511-00
32 Coil Support (Retainer) Bracket (Lrg.) 1 535-7356-00 Item 37 is secured to Item 35 by: #10-32 X 3/8" PPH MS (Sms) Zc. (Qty. 1) (232-5401-00)
Item 3215 secured to ltem 31 by: #6-32 X 3/8" HWH Swage (Sr) Zo (Qly. 2) (237-5975:00)| 38 _| Armature Link | 1 [535-8535-00 |
il 23. Ttem 38 | dto Item 35 by: Spirol Spring Pin 5/32° X 7/16" (Qy. 1) (251-5015-01 T
e 090-5060-00T | ot il S8 By iy S50 Fn X i T 1 ot so1s01 PLEASE NOTE:
L NG | Retaining Ring, 516" & Shaft (Zinc) (Qty. 1) (270-5003-00) e
iode, 1N 003:00 | 39 [Adjustment Spindie Stop Bracket | 1 | 535.8303-00 | ettt
Coll Sleeve ( : 1 | 545-5847-00 | item391s secured to Item 31 by: #8-32 X /8" HWH Swage (Sr) Zo (Qly. 2) (287-5075-00) / Is at the Top with the Sleeve
35 | Toilet Lid Plunger Assembly 1 1515-6994-00 | 40 |#10-32 Adj. Spindle Stop wRubber Tip| 1 [ 280-5014-00 | ( ( extending at the Bottom as shown.
36 | Compression Spring 1 | 266-5022-01 | Item40Is secured to Item 39 by: #10-32 Keps Nut (Qty. 1) (240-5208-00)

Tollet Lid Lift Coll Assy., 500-6392-00-71 is secured below the playfield by:
#8 X 1/2" HWH AB (Zinc) Blue (Qty. 4) (284-5101-05)
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Kenny Assembly, 500-6358-00-71 (ltems 1-23)

1d A .
1 | South Park Kenny (6" Figurine) Altrd. 1 | 880-5024-00
2 | Platform Bracket Weldment 1 | 515-6978-00
3 | Nyliner - 1/4" o (Thomson #4L1-FF) 4 | 545-5423-00

Item 3 has a Qty. 2 In Item 2 & Qty. 2 In Item 15.

| 4 |Pem Stud Plate (Inside Kenny) | 1 [535-8528-00 |
Item 4 Is secured to Item 2 by: #8-82 Nylon Stop Nut (Qty. 8) (240-5102-00)

3 3 [OF:
Item 5 Is secured to Item 2 by: #6-32 X 3/8" PPH MS

6 | #555 Wedge Base Bulb 1 | 165-5002-00
7 | #906 Wedge Base Bulb 1 | 165-5004-00

8 | Main Mntg. (Double-Coil) Brkt. Assy. 1 | 515-6976-00

Item 8 Is secured to Item 15 (at the Top) by: Nylon Washer 25/64" ID X 3/4" OD X 1/16"
(Qty. 2, 1 between Item 8 & 15, 1 with Steel Washer) (242-5049-00),

Steel Washer 13/32" ID X 13/16" OD X 1/16" (Qty. 1) (242-5050-00) and

Retaining Ring, 3/8" @ Shaft (Qty. 1) (270-5012-00)

Item 8 Is secured to Item 15 (at the Bottom) by: Teflon Washer 1/4" 1D X 1/2" OD X .062"
(Qty. 2, 1 between Item 8 & 15, 1 with Steel Washer) (242-5040-01),

Steel Washer 9/32° ID X 5/8" OD X 1/16" (Qty. 1) (242-5051-00) and

Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00)

9 [ Coil Retainer Bracket | 2 [585-5203-03 |

Item 9 Is secured to ltem 8 by: #8-32 X 1/4* PPH MS (Sems) Zc (Qty. 2/per) (237-5975-00)

(Sems) Zinc (Q');. 1) (232-5201-00)

147 =

aty. 2

PLEASE NOTE:

If reinstalling Item 18, Coll Sleeve,
ensure the Sleeve Shoulder
Is at the Bottom with the Sleeve
extending at the Top as shown.

Take Note:

*  Anasterisk ( * ) indicates items are not noted in the pictorial.

®"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 is not available, call Technical Support.
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Kenny Assembly, 500-6358-00-71 (ltems 1-23) Continued

able continued from previous page..

Coil Sleeve 2 | 545-5031-00
Plunger (2-1/2") 2 | 530-5025-02
Compression Spring (.045) ©nitem12) [ 2 | 266-5034-06
Plunger Link (Standard, Blue) 2 | 545-5293-00

Item 14 Is secured to Item 12 by: Roll Pin, 1/8" @ X 5/8" Lg. (Qty. 1/per) (251-5008-00)
Item 14 is secured to Item 15 by: Retaining Ring, 1/4" o Shaft (Qty. 1/per) (270-5002-00)

15 | Carriage (Swinging) Mntg. Brkt. Assy. | 1 | 515-6977-00

16 | Coil Support (Retainer) Bracket (Lrg.) | 2 | 535-7356-00

Item 16 Is secured to Item 15 by: #8-32 X 3/8" HWH Swage (Serr.) Zinc (Qty. 2/per)
(237-5975-00)

17 | Coil, 22-1080 (Yel-Grn)

090-5032-00T

Di { 3

18 | Coil Sleeve (with Extension) 1 | 545-5847-00

19 | Plunger Assembly (Long) 1 | 515-6792-01
LanplSoeat 20 | Compression Spring (on Item 19) 1 | 266-5020-00
AccessHole: | 54 | Plunger ‘Flipper” Link White, Sonic Logo) | 1 | 545-5611-00
J:;cbh.ﬁgyg Item 21 Is secured to Item 19 by: Spirol Spring Pin 5/32" X 1/2* (Qty. 1) (251-5015-00)
h},‘,‘g,ﬁ;’ﬁg'm Item 21 Is secured to Item 2 by: Retaining Ring, 1/4" @ Shatft (Qty. 1) (270-5002-00)
removedio | 22 | Platform Hinge Pin [ 1 [530-5537-00 |

?g%‘é%;‘i 6 Item 221s secured to Item 15 by: Retaining Fing, 1/4" o Shaft (Qty. 2) (270-5002-00)
ulb(s - -
| 23 | #10-32 Adj. Spindle Stop wRubber Tip| 1 [ 280-5014-00 |
Item 23 Is secured to Item 15 by: #10-32 Keps Nut (Qty. 1) (240-5208-00)
Kenny Assembly, 500-6358-00-71 (via ltem 8) Is secured under the playfield by:
2 #8 X 1/2" HWH AB (Zinc) Blue (Qty. 5) (234-5101-05) and above the playfield by:

Washer 16" ID X 7/8" OD X .048" (Qty. 8) (242-5059-00) and
#8-32 Nylon Stop Nut (Qty. 3) (240-5102-00)

Item 22 Item 21

olds
T tem 2 to N slips over
Item 2

Item 15

- aty. 2
Qty. 2

Qty. 2 @

aty. 2

PLEASE NOTE:

If reinstalling Item 18, Coll Sleeve,
ensure the Sleeve Shoulder
is at the Bottom with the Sleeve
extending at the Top as shown.
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Super VUK Assembly, 500-6184-04-71 (Items 1-11)

|

N
N

Take Note:

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

1.Note: The Switch Diode, 1N4001, is not located on this assembly
(nor included); it's located on a Terminal Strip under the playfield.

adividual Pa ; ‘ dividual Part . : P
1 | SVUK Mounting Weldment Bracket 1 | 515-6744-04 | 7 | Compression (Relay) Spring 1 | 266-5020-00
2 | Coil Retaining Bracket 1 | 535-5203-03 | 8 |Super VUK Switch Bracket 1 | 535-8144-01
Item 2 Is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00) Item 8is secured by: #4-40 X 5/8" MS (Serr) Zinc (Qty. 2) (237-5945-00)
3 | Coil, 24-940 1_| 090-5036-00T| 9 | Micro Switch | 1 | 180-5052-00 |

Item 9 Is secured to Item 8 by: #6-32 X /8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-02)

Page 74

4 | Coil Sleeve 1 | 545-5076-00 | 11 |Rubber Bumper (Grommet) 1 | 545-5105-00
5 | Spring Washer (17/32" ID X 3/4" X1") | 1 | 269-5002-00 | Super VUK Assembly, 500-6184-04-71, Is secured under the playfield by:
& [ FIUnGaT Aesonibly 1 1 515-5941-01 #8 X 1/2° HWH AB (Zinc) Blue (Qty. 3) (234-5101-05)

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

S i

Ball(s) enters
?le(re) from
Under-Trough

under the
Kenny Assy.

Take Note:

*  An asterisk ( * ) indicates items are not noted in the pictorial.

® "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 Is not available, call Technical Support.

AR

515-6989-00-71

T

e

Ll 6]
2| Micro Switch (High Form) 3 | 180-5057-00 N *"E"'ié"i’@%"’
3+ | Switch Body Protect Plate 3 | 535-6539-00 i

Items 2 & 3 are secured on Item 1B by: #2-56 X 1/2" HWH MS (Serr) Thread-Forming
3/16" Hd. (Qty. 2/per) (237-5937-01)

|4+ [Diode, 1N4001 | 3 [ 112-5001-00 |
Under-Trough Assembly, 500-6385-00-71 is secured under the Playfield by:
#8 X 1/2" HWH AB (Zinc) Blue (Qty. 27) (234-5101-05)

Section 4 | Drawings

Middle Hola |s covered, Do Not Use.
Securing Hardware In the middle Is not necessary.

Top

\ al Par AR N

1 | OPTO Mounting Bracket (Large) 1 | 515-6768-02
2 | OPTO Transmitter (TRANS) Board 1 520-5082-00
3 | OPTO Receiver (REC) Board 1 [ 520-5083-01

Items 2 & 3 are secured by: #4-40 X 5/8" HWH (Serr) Zinc (Qty. 2/per) (237-5945-00)

OPTO & Bracket (Long) Assembly, 500-6242-02-71, Is secured under the playfield by:
#8 X 1/2" HWH AB (Zinc) Blue (Qty. 2) (234-5101-05)

Section 4, Chapter 2
...Major Assemblies & Ramps
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Left Ramp Assembly,
500-6389-00-71 (ltems 1-4)
and Associated Part:

(See Below Parts Table, Items 5-7)

)

Left Ramp

>
o

Take Note:

*  An asterisk ( )
indicates items are
not noted in the
pictorial.

R

>
B/

®"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 Is
not available, call

o
—

L
//’ Top eré3 ?x'!u%'ﬁ‘?/ : Rg?lﬁf({n B o

[ 7 s w90 ——
// —_—_——“‘—
7y e
I,, //’/
7, e
/ 7
B / ,/ '
/ /4 this Ramp
/ /i is Secured
] to the
Playfield
see
Securing
2 Ball Enters Ha:jrdm‘are
— A under ltem
v A oo é’rﬁ?
i Ramp if the
/ Tollet seat
/I S down.

Technical Support. *

]
i
1| Loft Plastic Ramp (Plain, No Parts) | 1 | 545-5923-01 | |
2 | Single Groove Jewel Post (Clear) 9 | 550-5034-01 | &
Item 2 secured onto Item 1 by: #6-82 X 1-1/2" PPH MS (Zinc) (Qty. 1/per) (237-5510-00) |
and #6-32 Nylon Stop Nut (Qty. 1/per) (240-5005-00) :
3 | 5/16" |.D. Black Rubber Ring 9 |[545-5348-02 | 1
4 | Ramp Exit Protector 1 | 535-8167-01 :
Item 4 secured onto Item 1 by: #6-32 X 1/4* PPH MS (Sems) Zinc (Qty. 2) (232-5200-00) 1
and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00) ]
I

= e i

Left Ramp Assembly, 500-6389-00-71 is secured above the Playfield by:

AA

CA

DA

Ev

€

AP.

4" X 1/4" Hex Spacer #6-32 Top (Qty. 5) (254-5008-21)

at playfield with #6-32 X 8/4" Fin Shank Screw (Qty. 1/per) (237-5921-02)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

2-3/4" X 1/4" Hex Spacer #6-32 Top (Qty. 3) (254-5008-15)

at the Wood Ralil with Ramp Mntg. Bracket (Qty. 1/per) (515-6508-00)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00); with A.P. Item 5 see securing hardware under
Item 5.

2-5/8" X 1/4" Hex Spacer #6-32 Top (Qty. 1) (254-5008-08)

at the playfield above the 1-Way Gate (Right Side) with #6-32 T-Nut (Qty. 1/per)
(240-5002-00), Post Fasten #6-32 Top / #6-32 Bottom (Metal Post) (Qty. 1/per)
(580-5012-02) thru 1-1/16" Single Groove Post (Black Plastic) (Qty. 1/per) (550-5059-00)
and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

2-1/2" X 1/4" Hex Spacer #6-32 Top (Qty. 1) (254-5008-16)

at the Wood Rail with Ramp Mntg. Bracket (Qty. 1) (515-6508-00)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

2-1/4" X 1/4" Hex Spacer #6-32 Top (Qty. 2) (254-5008-18)

at the playfield through the Left Slingshot Plastic (Butyrate) Plece with

#6-32 T-Nut (Qty. 1/per) (240-5002-00), Post Fasten #6-32 Top / #6-32 Bottom (Metal
Post) (Qty. 1/per) (630-5012-02) thru 1-1/16" Single Groove Post (Black Plastic)

(Qty. 1/per) (550-5059-00); Slingshot Plastic Protect Washer (.187" ID X .875" OD X
.048" Thk.) (Qty. 1) (242-5059-00)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

4
4
/4 \\ Ball cal
y exit here
7 past the
Pops.

Outlane Adjustment

LA ASE A LA e o A
515-7009-15.71
> T TEWLLINGLUBE.

£

Y.
SRR
et B

i i
BRI RSN
N il

Item 5 secured on Item 1by: 1" X &8" Spacer Gray (Qty. 1) (254-5000-04),

#6-32 X 1-1/2" PPH MS (Zinc) (Qty. 1) (237-5510-00) and #6 Washer (Qty. 1) (242-5001-00)

6:]:

#89 Bulb 1 [ 165-5000-89

7t

Mini-Mars Light Cover Snap-In Yellow | 1 | 550-5030-06

Page 76

Post Access Slot

I’I
|
i | |Special Note:
|
i

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

e v :
v V///le//w//////l//////////4
A >

Item 5 is
secured here.

all Exits

For how
this Ramp
is Secured
to the
Playfield
see
Securing
Hardware
under ltem
5 in the
Parts Table
below.

*

Right Ramp Assembly,
500-6383-00-71 (ltems 1-5)

Right Ramp

Take Note:

An asterisk ( * ) indicates items are not noted in the pictorial.

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

A58

Riveted Right Ramp Sub-Assy. 515-6988-00-71

Item 4 secured ol
and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

Item 4K secures Item 4C onto Item 4A.

Items 4L & 4M secures Item 4E to Item 41 or 4J.

| Item 4N secures Item 41 or 4J to ltem 4A.

# Item 4J only for use If Item 4l Is offensive to owner (See Parts Bag In your Game).

) (3

nto Item 1 by: #6-32 X 1/4" PPH MS (Sems) Zinc (Qly..2) (

Section 4 | Drawings

5% | South Park Chef (3" Figurine)

| 1 [ 880-5028-00

Item 3E secures Item 3C onto 3A.

Item 3 (closest to switch) secured onto Item 1 by: #6-32 X 1/4* PPH MS (Sems) Zinc
(Qty. 1) (2832-5200-00), #6-32 Nylon Stop Nut (Qty. 1) (240-5005-00) and (farthest from
switch) secured by (see AF following Item 5)

4 | Gate & Sign Assembly (
T SR

s
5 ;
Ol {

FA
v

GA

HVY

1A

Item 4 coniihued in thé next column

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

Item 5 secured onto Item 1 by: #8 X 1/2" HWH AB (Zinc) Blue (Qty. 2) (234-5101-05)

Right Ramp Assembly, 500-6383-00-71 Is secured above the playfield by:

4-1/4" X 1/4" Hex Spacer #6-32 Top (Qty. 3) (254-5008-30)

at playfield with #6-32 X 3/4" Fin Shank Screw (Qty. 1/per) (237-5921-02)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

3" X 1/4" Hex Spacer #6-32 Top (Qty. 2) (254-5008-14)

at the Wood Rall with Ramp Mntg. Bracket (Qty. 1/per) (515-6508-00)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

2-5/8" X 1/4" Hex Spacer #6-32 Top (Qty. 2) (254-5008-08)

at the Wood Rall with Ramp Mntg. Bracket (Qty. 1/per) (515-6508-00)

and at the Ramp with #6-32 X 3/8" PPH MS Sems (Zinc) (Qty. 1/per) (232-5201-00) &
#6 Washer (Qty. 1/per) (242-5001-00)

#4 X 5/8" PFH (Black) Screw (Qty. 2/per) (237-5833-00) by the Ramp Flap.
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Lt. & Rt. Outlane Ball Deflector Assemblies, 500-5788-03 (Qty. 2) (Items 1-8) ’ ‘ Section 5
UK ONLY AR ) h i i
SEHoNL 77| ‘ Schematics & Troubleshooting
% | - Table of C
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I
: e Chapter 1, Backbox Wiring............ T MUY S P S . |
= o ' Bl Backbox Board Layout Wiring DIQQram ............cueeecsseesressensemsrssemsssssmssessenssnass 81
q [[] Backbox I/O Power Driver Board Detailed Wiring Diagram............oceseeveeeasmseses 82
Individual Part Name PlParth | e Chapter 2, Playfield Wiring......c..cccceveareeennnans PEITTROR SRR RN AR SR S AL .n 83
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e e | ] Playfield Switch Wiring Diagram & Playfield Lamp Wiring Diagram .................. 84
3 [ Coil, 28-1050 (- L__II Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations ....85
! 2-Flipper Circuit Wiring Diagram.........cccceceuuinsmmmesisssmssssmsssssssssssssssnassssssssssssnssssas 86
Io] N0 .
4 | Coil Sleeve 1 . .
5_| Spring Washer (17/92' 1D X /4" X 1) | 1_| 260-5002-00 e Chapter 3, Cabinet Wiring .......ccccucenvssmmmmmmssssssnnnens SR e innsibn wiuniide 87
B Bel ElingerAcsembly 1_| 515-6858-00 G | B Transformer Power Wiring DIagram.........c.ccccueeuressesesssessessesessmssssesessasssssnssssens 87
U Canpiessiih itieiay) Sping 1 | 266-5022-01 | [] cabinet/ Coin DOOF Wiring DIAgram .........eceeemseseesemsessessssssssesnessessensssssssssssnsssnaes 88
8 | #10-32 Adj. Spindle Stop wRubber Tip| 1 | 280-5014-00 ‘ M
Item 8 Is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00) ) i L ” .
I#.gf; g‘ang/;g‘t I—?\?\l’:-l I?Asaélecgor Asse?nblles, 5oyo-s7ae-os Is secured under the playfield by: - i ® Chapter 4, Printed Circuit Boards (PCBS) O e O e e A e e 89
5 (Zinc) Blue (Qty. 4/per) (234-5101-05) 2 i . ) A
. . = Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic ....... 89
""""""" 2o RS e e Trough Up-Kicker Dual OPTO Boards Component Layout & Parts.................. 89
Up / Down Post Assembly. 500-6293-00 (Items 1- ) , [] OPTO TroUbIESNOOtING . ....cuuremssrmserensemsemsremssemsressesseessemssessssssenssmssssssssssssssssssanses 89-90
% ¥ (s f ( B Trough Dual OPTO Boards Alignment / Tests for LED1 & LED2...........c..... 90-91
UK ONLY AR [ ] Dot Matrix Display/Display Controller Bd. Combined Display Connections..... 92
OPTIONAL & Display Power Supply Board SchematiC........cccccrrremrmrsnsccmeessecmnnsisssmnnnssnsnannsenss
il Display Power Supply Board Component Layout & Parts .........ccccceeeeveecrincee.
Take Note: E Display Controller Board Schematic.........ccuueemurismmmnncmeissnsineesssnmnenscnssssemnsssnnnss
g / ; Display Controller Board Component Layout & Parts.........cccceeveemmemenirmenensneecn.
Item 5D, part of : :
ihleos aﬁgr::gnrlutgtn?)g o’:clilcjer;gceirsgpsa':gtfttac?.Ub i B 110 Power Driver Board Theory of Operation ..........cceeeeeessessessssesmsmsssesmsnsssssnas
fpr . T e B 1/0 Power Driver Board Schematic (Sheet 1 0f 5)........uuememmemsemsesseseesessensessessens
NN 1 | Up/Down Post Coil Mounting Bracket | {1 | 515-6840-00 B /0 Power Drgver Board Schemat!c (Shaet 2.055) ..ol ..l i snnasisinstasss
2 | Adjustment Spindle Stop Bracket 1 | 535-8303-00 B /0 Power Driver Board Schematic (Sheet 3 Of 5)......ccecucueemreresusesemssresssseecssans
=8 3 | Coil Retaining Bracket 2 | 535-7356-00 B 1/0 Power Driver Board Schematic (Sheet 4 0f 5)......ccouerreureresssesemsesemsenseneas
ltemszs((:a 'are secured by: #8-32 X 3/8" Swage (Serr) Zinc (Qty. 2/per) (287-5975-00) . I/O Power Drivel‘ Board SChematic (Sheet 5 Of 5) .............................................
B R ISR 1_1090-5030-00T | (/NS = I/O Power Driver Board COMpoNnent LAYOUL..........cc.coeeeermmsasesssasssssmsssssareseanas
04 (positionad b HO Power DriVer BOArt PartS,...-c..-scx:s-icvsnrisinirsssanusanssounuiesnuanasassnnsnsnsasnnspshssnannss
5_| Coll Sleeve (with extension) 1_| 545-5847-00 l [] cPU/Sound Board Theory Of OPeration ...........coeeeeeesesesssssesssssesesesssesssensssasasas
(; sﬁlﬂng sz';e?t 1A7/32" lbtl> X3/4" X1 | 1 | 269-5002-00 E CPU/Sound Board Schematic (Sheet 1 0f 3)........cceuuruermeemsesesesemssssessssensasessees )
Lt s e A e L L 515684400 35 CPU/Sound Board Schematic (Sheet 2 0f 3).......ceeermrsemeessenrrmemssnssnsmssmsmsssssescs o3
E CPU/Sound Board Schematic (Sheet 3 Of 3).......ccoevueeereememreresssemsesssesemssssssssasanes )
CPU/Sound Board Component LAYOUL.........ccceeeuemreemrseceessssnsessmssssasessssnsssssansas A
[ ] CPU/SOUNI BOAIA PAIES .......eeeemerereesseeseesssssnsassssssssassssassssssessssssssssssnssesssnsasesssens c
7E #10- M8 (Ser B P/F Sw. OPTO "Long-Hop" Boards Theory of Operation & Schematic -g
8 | Compression (Relay) Spring . 1| 266-5022-01 M P/F sw.OoPTO" Long-Hop" Boards Component Layout & Parts..................... o
9 | #10-82 Adj. Spindle Stop wRubber Tip| 1 | 280-5014-00 L4
Item 9 Is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00) 2 i" (
Up/Down Post Assembly, 500-6293-00 Is secured under the playfield by:
#8-32 X 1/2" HWH AB (Zinc) Blue (Qty. 6) (234-5101-05)
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| Chapter 1 of 4

Use the below Coils Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox Board Layout Wiring

Diagram and Backbox /O Power Driver Board Detailed Wiring Diagram (I/O Board Connectors J6, J7, J8 & J9): ; B acC k b oX W i r i ng
COILS DETAILED CHART TABLE

Backbox Board Layout Wiring Diagram

ngh Current CO”S Grou 1 Drive Trans- Driver D.T. Control D.T. Control Power Power Line Power  Coil GA/Turn ( ‘ (\/ Important 'NOte: H = I ] l I o} BLKCBEN
P T Ouput Board Line Color _ Line Connect  Line Color Connnection or Bulb Type mg?g:gnljfg}‘g%grz Et?%%g: :Llet;lglg:gs tEj) nt::ge -PTU—_'%BHN'TBLK:ﬂ Y NOT RED WS St;?,ﬁ%
& L A T |v [ BLK-YEL
#1 |TROUGH UP-KICKER Q1 |10 Pwr. Drvr.|BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 |50u pc | 26:1200 | Pin-1 side of any Dual 0.1" Header Connector. B, 0 38 e aHcerT—
#2 |AUTO LAUNCH Q2 |l - : g 24-940 ‘ TO DISPLAY CONTROLLER 5 g~ 380 ] =3 B EHEER
/O Pwr. Drvr.|BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 |50v pC| =2 | e 52" o PlKEY (oo —
. . MEES e bk G +20vDC
# L g I 2 24-940 CN7_From \\ \ \ \ o | < sg&s EE‘ i
3 [SUPER VUK Q3  |I/O Pwr. Drvr.|BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50v bc| <00 1 Cabinet & N \ “ \ pES 1N gg.g =
Y T BRN ___ la. Ferfly —4 s BRN +20
#4 |TOP VUK Q4 |I/O Pwr. Drvr.| BRY-YEL | J8-P5 | YEL-VIO | J10-P4/5 |50 nc | 20:1200 Playfield i B= § ’ B
-5044 W 28N g O 2 |-l
: i i 23-1100 e NEEEEE66565 6615 QUGWHT (o7 @ L AN S e
#5 |TOILET SEAT LID Q5  |I/O Pwr. Drvr.|BRN-GRN| J8-P6 BRN J7-P1 |20vDc| S5 . . 5 = ORG-GRY el 5= 0 I £ |« loleSE VP
UK ONLYAWHT: 01 o CONTROLLER ORG-BLU %‘ [ u_.EO 208 25 io-GEN
#6 |MR. HANKEY LATCH Q6 |0 Pwr. Drvr.|BRN-BLU | J8-P7 | YEL-VIO | J10-P4/5 |50y c | 291900 WHToRG B 23, SO el 30N S S8R e Al o
-5059- YEL || && Key P9 | 2= - leBvi0-GRY
#7 |FLASH POPS 4 Q7 |I/O Pwr. Drvr.| BRN-VIO | J8-P8 ORG | J6-P10 |20vpc| #89 Bulb ( e s © ORIl 33 % NE }‘”"’"”‘“
162-5000-89 VHT-BLU | & 2 w o e ORGRANIR "
UK ONLY{ 1{':\!5‘% aiie @ 1—% = g - :5—22\773%%‘—
j §[% = £z o @) B8 |- oFeaN Sha
Hi i D D.T.Contrdl  D.T.Control P ‘ o %@; Oa JE @n o0 &8 -OHHAY
river .T. Contr .T. Control P Li | ' BLI-RED (] = % - o[Q-BEN-GI
Igh Current Coils Group 2 T, Ouput Board Line Color _Line Connect Linggi:or Coﬁ\v:\irecl?gn Coil GA/Turn ‘ e <R |= w§ @b S ZJz‘; %g :::-8‘ *8—32%?£
el 55 S ga g B
#9 |LEFT TURBO BUMPER Q9  |V/O Pwr. Drvr. [BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 |50v pc | 28:1200 | GgtE, Ao & 53:% S
= = [ TEo — b e Q& (=N o
#10 |RIGHT TURBO BUMPER Q10 |I/O Pwr. Drvr.|BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50 nc|26:1200 ot RS 8 %g HEDWHL s 100 l %E FB-BLaa
g s s lol«| 80 = RED + By AC| i w SO HE
#11 |BOTTOM TURBO BUMPER Qi1 [0 Pwr. Drvr. [BLU-ORG| J9-P4 | YEL-VIO | J10-P4/5 |50 nc|26-1200 ! sﬂmu_aﬁﬁp_gz g %% e LRGeS neo e t®_ 6, 6]tk C@‘% mé% MAd G
Y S 25z 2RI “DC{ GRY. % | 8EN~ 36 |2 QBLo-
#12 |LEFT SLINGSHOT Q12 (VO Pwr. Drvr.| BLU-YEL | J9-P5 | BRN | J7-P1 |20vDc| 23890 ] =5 O8efRlcves, (il e 0.0.6) = %u@ g NS Rt
N 8 04, DCLGRY-GR +19v ) w e t | ORG-VIO
’ ] p 23-1100 ! ann-arY 2t 08 - . Q. @Usz =
#13 |MR. HANKEY (DOWN) Q13 |I/O Pwr. Drvr. |BLU-GRN | J9-P6 | YEL-VIO | J10-P4/5 |50v Dc | 57 - g Gi‘,} S: 2 &) k, WHT-RED +18vAQ TR g =
#14 | KENNY PIVOT (DEAD) Q14 |1/O Pwr. Drvr. | BLU-BLK| J9-P7 | YEL-VIO | J10-P4/5 |50 nc | 221980 | SHN-veL g 2810 CN2 ~ . ©) O REREL S
VL 0920(-35(?12(-)0(;” % ;RZEBQD e gEU From BLK(GND = 5 ole SISVIO-YEL +50v[Lc
3 i : I : -RED 147 58 : o b BT T
#15 |LEFT FLIPPER (50v RED/YEL) Q15 (/O Pwr. Drvr. |ORG-GRY | J9-P8 | REV.VEL | J10-P1/2 |50v e | 25100 woniiREROLHE cNa  GN3 |10 Bd. § © of Rt P
RIGHT FLIPPER (50v RED/YEL /O Pwr. Drvr. | ORG-VIO BEB-YEE | v10-P172 T g £H B =9 |-grarany
- . . i A Y. M BLE. N ol by
(' < CNS5 To eldatele o — o | A 26
LT, 15475 i e L +5v DCIS | & 9 |IYEL- 4
Low Current Coils G up 1 Ouput Board Line Color _ Line Connect  Line Color Connnection Bulb or Meter (l;)alla);rflleetlg( Eﬁi;;oo “RED m‘f'l"’w"ﬁ“ '_og ;ELE;KG%VA:C
wiufwi =|S) GRY- T =1 b
#17 |RIGHT SLINGSHOT Q17 |VO Pwr.Drve.| VIO-BRN | J7-P2 | BRN | J7-P1 |20vpc| 23800 ot SRYWHT +iA DeldelPrintr 573 [g] {eLecreLatevac
090-5001-00T BLIGWHT 12 DCll 31 e
#18|FLASH TOP VUK 1 Q18 |I/O Pwr. Drvr.| VIO-RED | J7-P3 | ORG | J&-P10 |20vpc| #89 Bulb CN4 To wo oo @ I o
-2000- el T — e ~BIrRED-0RG —
#19 |KENNY LT Q19 |V/O Pwr. Drvr. | VIO-ORG | J7-P4 | BRN | J7-P1 |20vpc| 24940 Speaken) Femr 250 el [FRCHER GRS
; -5)_plalo| & a3 [ RITRED-BLU
X . 3 24-940 HI-VIO = 55% J14 24 | PleKEX(E-D)
#20 |KENNY RT Q20 |/O Pwr. Drvr.| VIO-YEL | J7-P6 BRN J7-P1  |20vDc| Stete - WALORN 08 °  ovarnom —:5§ SpragEe
) A ) o O Puir D 0. R « B " Gi'b SRS o s 9- 4 a6 3 J13 2 18
INENS a9 9 00O J13 A Smine
ST 0 o o O b y OB N SN N 5 S ReYaes éé é ,@ ,@ @, COLUMNS (18v) ae
&3 CNZTO ;‘d, _: ______ = ; ; ; m[|ncura543:|
Display Gl = 522 3 13 3
g : 203 o Hy gy :
= & ) 1 2 3 4 85 6 7 8 DS W G W S M M BN BN BN GENEN S R R RS DR G BN B RS B R R e e
s > . A Drive D D ontro D ontro Powe Po e Po * C CN2 I L TO DOT MATRIX DISPLAY FROM CPU-SOUND
or 0 ohtt Brard i : ok 5 S SRRse AL Nlharss . B A ocated
y ’ l #89 Bulb =) \
#F1|FLASH STAN 32 Q25 |I/O Pwr. Drvr. |BLK-BRN | J6-P1 ORG J6-P10 |20vpc| ;22 U }}:@: : behind -« RED
FLASH CHEF %2 Q26  [1/O Pwr. Drvr. | BLK- Jo- . #89 Bulb < €9
vr. | BLK-RED 6-P2 ORG J6-P10 |20v pC 165_50800_3)9 %3 | the Dot %02222‘3 . [l | © %
A oy 4 2 #89 Bu " B e EEEE reifsifsite) S| (o)
%\ FLASH KENNY 2 Q27 I/0 Pwr. Drvr. |BLK-ORG | J6-P3 ORG J6-P10 |20v DC N ane @Dg | Matrlx §]§§%§%§ §|g§§|§L::§ EE§ re)
o= %) (%) () (=) [= =) | o] o
2} FLASH KYLE 32 @28 |/O Pwr. Drvr.| BLK-YEL | J6-P4 | ORG | J6-P10 |20vpc| #89Bulb RS | Display AR FERERREE fuicl-1e G
ot -5000- e BRIk ég« ©
o FLASH CARTMAN 32 @29 |10 Pwr. Drvr. |BLK-GRN| J6-P5 | ORG | J6-P10 |20vpc| #89Bulb B | e \S%,l%l%%h« qsm’ m
o . b e P ! e ] 2 = z @ FUEH
Ul KENNY 31 #906 Bulb } CN1 | . RIBB‘;N CABLE RIBBON CABLE s
i FLASH 3 ~—{ Q30 |VO Pwr.Drvr.|BLK-BLU| J6-P6 | ORG | J6-P10 |20y n [-lo% 00500 » ] GIoRROTOTOIOR I CN1 CN3 e
B BAGK 2 500000 | | DISPLAY CONTROLLER BD. I
o FLASH MR HANKEY/TOILET 2 | Q31 |I/O Pwr. Drvr.| BLK-VIO | J6-P7 ORG | J6-P10 |20vpc| #89 Bulb CN1 EERREE: v
= 165-5000-89 y From e gy I 8
y #89 Bulb { ( 3lwls
FLASH SUPER VUK 31 I/O Pwr. Drvr. | BLK-GRY ok eorrd , Xfrmr. i ggg | CN2 v
F E T R S ! ST
} ¢ T
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73 J6— BLk-BRN L - HEE-
_mu_wmm ‘1? #F1 Flash st*"”{: 1 189 s P I ayfl e I d w I r ln g
CanRSpE 10| e contor Bl #a |, | BukereD @@ LLY QR ' General Illumination Circuit Detailed Wiring Diagram
KEY.
—w o< /O POWER sz Fash azo sl | CE
1 ;—, DRIVER BD. oY la L BlicoRD : 1——4“ b FLASH 3 ( ( I-O POWER G.l. RELAY
d—i | 520-5137-01 Femacnel | ) L ) DRIVER BOARD =
FBA 2 | e ey 4 [-BLK-YEL P FLASH 4 520-5137-01
& T o 282 e #F4 Flash Qzaﬂw-{; 189 | i
% J2  OPTIONAL USE Kyl &z ' | | BLkeRN L0 S | 3 {5 . 6
32{ORGWHT 1767 prier Enale #F5 Flash Qo9 20v DC > ¢ >
‘3,.'9' e S g::":: Canmana-ilsé2 —»W-g- BLK-BLU “’ﬁ"sﬁ @\ %?5 g
RSB 7| Coras o[- - P FLASH 6 DOSHp— 1af%-
‘o[ ORG-VEL g Outpu 4 #F6 Flash 030*“”{; 88 ~ b, ® ® ® ®
g KEY | 2 | Oupu Kenny %1 Back (Panel) %2 BLKVIO @ *3 | ] -
foner 2 oumt s 20V (AP CHRENT #F7 Flash Q31 ! P FLASH7 — i
Rt T oupao . cous Miggankey/iollot#2 W BLK-GRY @_‘b;‘i f) Transformer ol 74HC23%%73 = 1 2 : -
| «8 i 8 - P FLASH 8 ] L.
] I #F8 Flash Qap- — Data - N
5| £k Super VUK %1 *MK';— MIBWESTOO R P tChH I |
| § : ORG 20V DC ) U396PB47 ] —
°Liz T i ' PRI-108.5-115-207-230V ] =
J7- BRN 20V DC . 50/60Hz 750VA =
ot 20V DC LOW POWER [ 3 CLASS 130 EPBO et
VIO-BRN #89 1
oo 7wl . it % ORG . el G.l. 6.3v AC
Plingafict 5 | vioReD colL 18 20VDC _ JUePio ’ > 2 g‘lRPéJn‘nl' General lllumination
Flash @18 Eial cO YEL G.l.) Bulbs (6.3v AC
Note: All Coils require diodes. Top VUK %1 W VIO-ORG E o< 3 XFHMR ( ) ( )
Tominal She ot peseld) K 4 sl ‘ s 63 5A 250v SLO-BLO F
&noton the col{ itself. (Teete?)nlr_](y Q19*‘~‘K&_ oy 8 (95) YEL-WHT 4 7 Lses
glode . = & VIO-YEL COIL 20 (815 %@ oJ F27 F26 F25 F24
grm al Kenny q t YEL-W
;trlpm ' (\'eetasnﬁt. R0+ 1 VIO-GRN 5
In this game, there are no coils which 7 COIL 21 U YEL-WHT
have diodes on Terminal Strips. —WK;— K 6
E&%:ﬁ%gﬁﬁ?g‘g"hﬁﬁf? _,,W{;— R Coll 2 el Bottom of Playfield (114
Playlield Wiring. ; L Shown as !l lean- J15 I 9 8 7 6 5 4 3 ) 1 I
VIO-BLK COIL 23 Y ing up against the
*wg— RED Backbox. El 2l = E o E d E
e~ VB e I ° 98 32 2 ¥ P o-pulimitmr
D| x : O x o 3 = = - o -
BRIDGE 20 \ R R @ Y5, > O E = § g % g Location: Left Playfield & Rt. Outlane
NTROLLED i ’ i i
RS s J8- . colL 1 ‘ ‘ ©® (G) y WHT-BRN .
Up-Kicker 1 . . %
e o 5 [-BEN-RED__["54.940 b CoIL 2 Circuit S
Launch i BRN- 1 b= g
S s | | BRN-ORG_£"24.940 ¢ colL 3 WHT ¢ C C #_[ #2 #7%
VUK 1
Ton e[ ° —*BHN'YEL p26-12004—¢ cor.s BRN J15-P7 to J15-P2 (Fuse F25)
VUK BRN-GRN NCOIL5 m 20V DC ! 0 - ZoEcl-:a%rw l"ifZ-YLEtL& Rt. Playfield
Toiet Qs 4] H & BOARD 4 ChiCh i
Seat Li WHT-YEL i
BRN-BLU - 189 ® o ey
BRIDGE 1 Mr. Hankey QGW—{ 7 a9, 0p0  colLe o ORG - Q
50V HIGH GURRENT Latch i_ | eanvio Mooz 20V DC JEPI0 Circuit S @
v Flash on/\H}:l . BOARD) 2 g
6 \J o | A EEIA WR—e cos YEL ( C Al o
N Wbe o J15-P8 to J15-P3 (Fuse F26)
-VIO 50V DC _ 4J10-P4 -P8 to - use
= BOAHD) : ® = GRN to WHT-GRN .
Slodl S0ViDe HIGH POWER Location: Rt P/F & Lt. Outlane + Coin Door
j0-Blo %
Loft Q9| HJQ TSR 1500 cols WHT-GRN _ Ve
Turbo Bumper + | Fel ©
0 | fiom arow{ H 2 L"U" COolL 10 Circuit S @ o
NotUsed ..\ ) aa  Turo Bumper 1 | ©3 s
2 M (Spare) Slo-Blo M li'_ i + COlL 11 BRN GRN , 3 #1 _.; Witing #8% %
:h m Turbo Bumper + 20V DC J7-P1 H - Connector YEL —
o 5 [-BLU-YEL NEALT2 £23-800 H o o
s K: £  Left Q12W—|% BOARD| J15-P9 to J15-P4 (Fuse F27) pils
(i Slingshot SN 0 = VIO to WHT-VIO . N
— I?J- Mr. Hankey Q134AM—] H 2 ‘ Bl RED-YEL Location: Mid Lt. & Rt. Playfield “
Down 1
w ' BLUBLK  £22-10804— COIL 14 LB * = e
Q) m o }éenréy Q144N H ! “ = Q =)
Q‘ E = ivot (Dead) + o | ona-RY m COIL 15 Sio o . Circuit ‘q“;cg 8
(o) Left Q154 GRY-YEL = 1 Pt N
(o) e lEes L’L ORG-VIO COlL 16 ‘3'?’“ ( ( : 0 { vVio 4 #1 w2 #93%
X Right Q16 el BLU-YEL : 4 ® o2 .1
F|ipger & : FuLesas focuie o 0 0 m e
TR e : * G.l. Bulb quantities may

. . o change during production.
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Playfield Switch Wiring Diagram CPU-Snd. Bd. CN5- ) ‘ Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

GRN-BRN] | ) .
- Sw. 4 i ;
Note: All switches require diodes. Some diodes are located on Terminal Strips (under playfield) & not on the switch itself. GRN-RED ! o Dr!ve Al See the Plnk_ Bottom of P,Iay"eld A" SWItCh.eSY la.mps'
e GRN-ORG 3 |- Sw. Drive 2: Q2 ; Pages, Playfield - isruhot‘:;)naegalile,te?r?é coils require diodes.
I eminal GRN-YEL 4 |~ Sw. Drive 3: Q3 General Parts g B The QIodes not
oSl GRNIBLR| - - =Y Pli= a4 , (Below) (Page 52) physically located
el Swiiheet GRN.BLU| ® [~ Sw- Drive 5: Q5 ! Pl for Terminal Strips, on the switch, lamp
GRN-VIO| / [ Sw-Drive £:Q6 Diodes, Fuses & or coil are located
» 8 |- Sw. Drive 7: Q7 Holders Part N%s. on Terminal Strips
Iswitch 17 |Switch 25 Switch49  [Switch 57 GRN-GRY o under the playfield.
. . : T 9 |- Sw. Drive 8: Q8 ;
s ] T i) The Switch & Lo
Used. , 5 L ¥ Bagin., o S atrix
Switch i Switch 18" |Switch 26" |Switch 34 |Switch 42 i Switch 58 Transistor ‘ Also Note: ; L G2 . N _ ;
witch 2 Switch 10 witcl witcl witc Switch 50 witcl N T . / St ! & LEFT FLIPPER FUSE RIGHT FLIPPER FUSE note Wthh SWItCh or
o b, Lo i b o s o S erminal Strip /
an con | [eBall #'1 eit&. 7" AL Ramp] [Rights” ] fienny Rt Tubo|  [Lef FL{e-' Fuse Holder RED-YEL—{3A_S.B}- GRY-YEL RED-YEL-{3A_S.BJ}- BLU-YEL lamp has a diode on
O roug an an 0! umper urn Lane M. . .
p 6 [Swichd " |Swich 11" [Swich 19" | witch 35 iwi/xch a3 i\:ﬁ:h 51" [Switch 59 CPU-Snd. Bd. CN7- ' locations shown C— g a Ter:jnl?alu Sgl'?'s"
i gé?ﬁ Coin | [5Ball Left 5- TRight a: Utrough: PRl represent the 45 (note . y,, X
%05 [Slotk | [Trough #2|  |Bank #3 |Bank Mid | [(Toilet) WHT-BRN ) general location meaning "Diode on
Switch4 ~ [Switch 12 Switch 20 witch 36 [Switch 44 9 — Sw. Return 1: U400 ’ Terminal Stri u)
= % »Z Iz WHIERED] [ it s (your game may There are dic?dés
Rt. Coin 5-Ball Left 5- ight 8- vy o ¥ : : ] 1
Siot TroSgh #3| |Bank #4 ank Top (Kéﬁﬁ% L WHT-ORG 7 |- Sw. Return 3: U400 Pl Sghiy ) - located on solder
Switch 5 Switch 13 |Switch 21 witch 37 |Switch 45 WHT-YEL| Sw. Return 4: U400 TR | for the Magnet
Loor e b B . - SwW- ' : : ugs for the Ma
on. Co | Tobal Left 5 op Emp] < WHT-GRN| ;| sy Retur 5: udot | s ackpot Fuses. All fuses
Slot-DBA Trough #4! Bank Top arget Lt. SVUK i : WHT-BLU amp 23: !
Switch 6 Switch 14 |Switch 22 i Switch 46 Switch 62 WHT-VIO 3 |- Sw. Return 6: U401 (e el ety are 3A 250v Slo-Blo,
ot BEAY et i - AR e WHT-GRY| - [ o o T sy - it downctoveriise.
Slot l VUK Opto|  [Bank Left | [VUK l Button ] Slingshot {1 |- Sw. Return 8: U401
05 |Switch7 ~ [Switch 15~ [Switch 23 NGH @O, [Swilch 47 |Switch 55 e Y | Row
= 2 how I/ »—/ El 2
& § gsn:(e'u(}é 1! (\)/,B,K!) %-‘Em ¢ i ;ngllch Return
an |l o |
x [Swich 24 wilch 48" |Switch 56 TSAN
ugh: Plumb
Bob Til
: Sy ; ot vl howeroutio] South Park South Park
Playfield Lamp Wiring Diagram 1o} BLUE fur'sti 68 B Swigh16: Campaor
YEL-BRN 9 |~ Lamp Drive 1: U17 SHeh VUK Bumper (Pop)
,:::; All lamps require diodes. Some diodes are located on Terminal Strips (under playfield) & not on the lamp itself. YEL_RED | Lamp D rive 2 U6 v (
1°'grminal YEL-ORG 7 = Lamp Drive 3: U15 3 RED-GRN
S tij -
i YEL-BLK| o | | mp Drive 4: U14 _é: o
%{%‘f“z‘ﬁf’ YYEELL?%EU 5 (~ Lamp Drive 5: U13
6 4de YEL- Vio 4 |- Lamp Drive 6: U12
VEL -GF\Y 3 [~ Lamp Drive 7: U11 BLE
’ B i YEL-GRY
LMP 1 @ LMP 2 @ LMP 3 @LMP 4 @ LMP 5 LMP 7 LMP 8 Golbr y 'c-imf Drive 8: U10
N T A N o T N -
Pocs | A 7 Rnow Nl | 1 B Pin Lamp Drive South Park F f;’;‘,g‘a';*.""
@ LMP 12 ‘ : witch 46: mp3%.
LMP 9 LMP 10 LMP 11 @ LMP 13 Q LMP 15 @ LMP 16 Saurce N LK Flht Turbo
Stan Stan Stan Stan Stan Anal Kenny Assy. ’
Face L 2 Il #3 Il #4 | Arrow A S Voleano __{ Probe #555Bulb inside
LMP 17 LMP 18 LMP 19 LMP 20 LMP 21 (P LMP 23| © LMP 24
© & |.L )-RED-GRN
oo e O el O o W - R B n 1-0 Bd. J p oy
LMP 26 LMP 27 LMP 28 LMP 29 LMP 30 -0 Bd. J12- Z E[T)BLK
2 RED-BBN | | . Retur 1: a3
e e e Ak Kooy IS BEDBIR) e =
LMP 34 @ LMP 35 (59 LMP 36| (B3) LMP 37 QLMP 38 Q RED-ORG 2 - Lamp Return 2: Q34 Pl =
S T A s el 1 py ot l 3 |- Lamp Return 3: Q35 + ' E
%mmnn l ﬁ;‘mma Nl g%u\sunﬂ—l Iéf](;‘ngrbo 'Sl' | RED_YEL A Lamp Return 4: Q36 t ' | - YEE—V'O -
LMP 44 4 LMP 46| 5 : 2
%‘ s 5 RED-GRN|, | Lamp Return 5: Q37 3 L
o) Lt 5-Ban Lt. 5-Ban| Toilet S- RED-BLU South Park I Egrl‘lqlh%?rk =
2} 4 Top e S et 6 | Lamp Return 6: Q38 D Lamp aoht. (5.U) be‘?t Tdrb(cf)) ) >
- = : umper (Pop;
g LMP 54 RED Gl 8 |- Lamp Return 7: Q39 LamP L, (5.U, é__,“
i t:!ff"""" N/C o = Lamp Return 8: Q40 #555 Bulbs outside )
A (P LMP 62 10 = Lamp Return 9: Q41 Q & [[L }RED-GRN| [¥S
‘ N/C|,, - o o]
- ol — Lamp Return 10: Q42 g _EJ BLK c
Q) N/C From 1-O Pwr. = .9
5 Prenes s @ %
5' Al Lamp Return / :_ ()
E Translstor { ( = BLK L)
' 3 SPPTeNooL = | LVEL-BLU
tly than that of the Dot Display due to space
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2-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 configured the same as any other solenoid drive circuit.

3 of 4

e ' Chapter

Cabinet Wiring

Transformer Power Wiring Diagram

i) 1F/M2
ON/OFF! 1F/M1 1 el » J17
| ( o ot o Bl o B [, [ 8y ] s 18vAC [~ ] —
) FILTER 1o | T
Technical el a0 [ -1 2 — ST s s | |- wzkavbe
Overview RF1 Rl e TO BRIDGE 3
GRY-YEL . el GRY-GRN 19v AC
T TET Our New Flipper System 1 “ o <] o < 4 g4 =
2 uses one supply voltage (50v | el 1 =K s ByiNiL< " 1vAc | - |
GRY-RED DC) for both kick and hold. 9§§[ 115v AC e | FOR1avDo
> CcO LAMPS
GRY-BRN Once the Game CPU detects s : Bl l BLU-WHT 13v AC TO BRIDGE 20 &
000800000000 a flipper cabinet switch , : L <1 1o N g
closure (during game play) it ~===K 8 ] WHT-RED < 7 tovAC |~ | =
applies a 40 msec pulsde.to ; T 2 Py R i
the gate of the flipper drive | L L — colLs | &
transistor (STP20N10L). If it codomESTIC WHT-RED < tovAc | - | | TOBRDGE2 @
continues to detect a flipper il GRN RED 8v AC 5
cabinet switch closure (the = GROUND , < 18 1 a
; ! Domestic = WHT 115V AC FOR +5v DC o
player holding the button in) ® T BTU 50V AC LOGIC =
it will continue to pulse the RED Lt 4 8V AC . || ToBRIDaE21 2
O RIGHT O LEFT flipper drive transistor 1 msec (Nyeutrel
N.O. FLIPPER | N.O. FLIPPER every 12 msecs for the e aucre | v
CABINET i —— = 11 3 -
\j CABINE] '\’ CABINET duration of the hold cycle. 1V1H el ] }24 " o
The E.O.S. (End-Of-Stroke) homee: SERVICE OUTLET YELBLK VASl  ounc
e_ . ( na- wemnu;gg! (Domestic / International) < 15 1 — COILS
Switch serves the same 275V |EDomastiom | Kol Nat Al inaiens) cares HOT (L)oad ]—24\/ AC E%DGH
function as before as it EERIZO0VE BLK-ORG <] 2 48v AC
revents foldback when the 6\ oo b, = BEN 220V AG =
RIGHT LEFT p| h the ﬂl er Intemstcial s Domestic = BLK 115V AC .
N.C. EOS N.C. EOS player as PP SA250V WHT-GRN St
SWITCH SWITCH energized to capture balls. <] 2 ==
The E.O.S. Switch is a DISPLAY
NOTE: : \ :
N.C. = Normally Closed normally closed switch which JUMPERS FOR VOLTAGE VARIATION LT A 3 | POWER
. N.O. = Normally Open opens approxum@tely a 1'/1 6" ; BOARD
BLK when the flipper is energized. ﬂ ( . BLK-RED K 5 toovac |-, ||
(GROUND) The Game CPU will detect a Bk
switch closure if the flipper l —'@@® S 1FM3__ J14 .
bat is forced back by a high : OEE CO{')“SII\%JSRT/?(T:?TSCOH 1 s g
velocity shot or rebound on WHT_@@ . , 3
the Elayﬁeld and will apply VEL € 5
another 40 msec pulse of 115\/[—'0”8 2 2 o >
: | GENERAL e
50v DC to the coil. L 6.3V AC GENEHGL S 2
v CONFIGURATION OF 220V vV 4 4 (G.l5) 2
v OR LOWER LINE VOLTAGES V : . &
V' FOR INTERNATIONAL USE Q
6 6 — o
EXPORT/ HIGH = ] [
LINE VOLTAGE 01010
230/218/206 VOLTS @ @ @ ]
A A A NS AN AN A A AN P AR AN A AR A i =
1F1= 56A 250V SLOBLO  WHT (o)
2 _ 1 e T ] w#ms  LOCATED IN THE BACKBOX g
BLU [ = WHT <
0000000004 90000000 VoS e o
He
OO0 2IOOE e :
B8 [REDYEL S0V DC ORG-GRY WO G OF WROE®) ] BLU > [
BLK 5
® RED-YEL 50V DC ORG-VIO OG®E ooeo—1 = = 3 <
-+ -
— 3A SLO-BLO H 206 VOLTS 218 VOLTS YYYL 'R o
g (Located under Playfield) 23-1100 FL|pF.>rER le;%ég/T —g I
5 ~_RED-YEL 50V DC G\ o BUUYEL ) colL e 2o 1M (L) FLUOH, FoaLiGHT ¢ B
- H i : 1Vi= 130V VARISTOR SPI N 010-5007-00 SP'N"?S-\SOH-M G
3A SLO-BLO ] <<< T : oo w M
;-% (Located under Playfield) 23(;:‘1(;00 I,EE:;I;:EH BLK] -@@ @ CONFIGURATON FOR =il L BEK 2 g
GRY-YEL colL WHT JAPAN or = O
5! S\ 9 +—]| * MO E OT]|  Low LINE VoLTAGE HE :} FLUO?FEZE‘S%“WT&TUBE { & =
o D s SPI N®165-5081-02 WHT S
= / , @ala) =) il o
o 1 { o M
; 100/105 VOLTS 3
(T
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COIN DOOR F L+ - a = )
i gy CONNECTOR Eﬂ BAcKe e Printed Circuit Boards (PCBs ,
Fo l’" IS e e O ‘ Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic
| WHT-GRY i 2, § : ) . ETEY
RO 2 il - phsehse : L As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to
SWRETURNT) 221 i vio START NP Twitwo © ¢ ¢ SPEARER &6F2 ( ( 1.5v) which i lied to the Gate (G) of Q1 (Fet 2N5460), turning Q1 off. When Q1 is held off, no current flows
S HT-V = (sP2) ( .5v) which is app ! liaht
{ PUISN through Q2’s (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the lig
swReTURN of sl WHTBLU__J dapr T B g g ot L] o is interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
' } i ; s p—YELBLK, “ which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit operates identical as the LED1 Circuit.
U.S. Bill Ac Al s I e e T A e R e o ey I L e g e e e U
sw RETURN 5| 5 S| WHT-GAN s> | WHT-GRN ‘M | : 7> 1 E(] ggﬂ'v'(?na(g;h) | 45v :- ost oNA :
i i H YEL-WHT 1 )
[ o et o , :
WHT-ORG Putiraiy g 1 1
SR Gl A ) < 7> i e T _ [TO'COIN METER ! RED | 2 * i b V0 1| WHT/XXX |
SW RETURN 2{8 . | P A MR, s o erasvoo H | (Switch Row/;
| g 1 Return +) 1
2 1 L ) | ropRurep 22 RED | I — & :
CPU BD CNs féd VO DRVRED 78 VIO-GRY ] R1 === MT5000UR
GRN-VIO Fin from CN5-P8 (Sw. Drive 7) RVl 1 Q2 1
SW DRIVE 7| 8 1 s P1— —= SRYen NG ! Jead i 2N3906 |
~ GRN-BRN I\, | from CN5-P1 (Sw. Drive 1) GRN-BRN : } 1 e
SW DRIVE 1| 1) <| 11> ¢ | | & !
BLK | |} [\ | @AN : = i 1 i
N i |2 t ! |
i o D : LDy o | v |
= 4 = ) 1
10> BLK BLK ( :( GROUND 00 BLK < : : ggis"l' g=(85:;: [E)=gra:iltrt]er ﬁi(SDZlI‘l;ﬁor :
t ; J16-7 +5VDC | =] = = :
o Memary Protect = PORTALS" SR 22 HED : : .
12} BLK-RED witch p SERVICE ! Vo DRVABD 82 GRY-RED : R2 ' " o 3 WHT/XXX :
= 1% v BETTONS ‘ i 180 Q ! (Switch Row/1
] 10 GRY-BLK o> GRY-BLK . e o Tesr/ | ! : . - £ Return +) i
Y GRY-VIO oS GRY-VIO =\ 'EUE\[)()CN B ; : | —> MTS000UR 4 -
A h o ITS/RT.: GREEN 1 D ) 1
6| GRY-BLU s GRY-BLU S BUTTON ; | MI;TEOW?R :: 2N3906 :
\|__GRY-GRN i E BUTTON | . 1 R6 ¢ i
RIGHT FLIPPER E N : : BLK 1 i 10K @ 2 | GRN/XXX :
2 § i o
§—a~eflllOl_1gy5 ) carona 4! é ! i ] i | Switch Col |
L §—@BUTTON _|£,8| GRY-BRN 4 ; ] Drive - !
ity <) S oL | L 520-5173-00 | 520-5174-00 >
DEDICATED Sl R LAMBS: i GND Transmitter |  Receiver ~" = Emitting Light i
SWITCHES ssiac| al_emn [ JPK | e don g il O syt OB NN NN RN ey QRS0 s 510 G RO AR RS NGO, i
' 8 {ip ! :
e TR Cra ( ( Trough Up-Kicker Dual OPTO Boards Component Layout & Parts
LN} - % EXTRA CABINET 520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)
¢ | COIL POWER FOR USA 2 SLOT : BUTTONS (SAV-A-BALL) (Screened Text Printed Larger for Clarity)
' ! INTERLOCK SWITCH COIN DOOR ONLY i
f 1/0 DRVR BD i
: Normally Open - 1 7
L A @ AMP GONNEGTOR i ; %
> 200(\5|IBSC TO § BILL VALIDATOR i : E* N.O. o iR
: ] Common - 1 11L5i\l<léo e Ll . liay ! ¢ % at?,>(’ WHT-GRY : [@(\\“\\\‘%\x
¢ \ WHT-RED 16 VAC VOLTAGE (AG) WHT Lo ! )
) 1/0 DRVA BD 112-5001-00 DIODE WHT-BAN <G| b
¢ Normally Opes g 1 _1N40O1 DIODE mGHN-B o <7 : :
! ELKAVECRRS VA @ SW DRV 1 ;————B—WHT_GHN Ka ; CPUSND -

SW HETS

9

XFRMR
Common - 2

/ BLK-YEL 48 VAC

[

PRINTER INTERFACE OPTIONAL

¢ | FORUSE ONLY IN

TO SENTINEL COIN MECH. ; Cable Wiring Harness Part N° |

i : 036-5408- Front Side Back Side Back Slde Front Side

PEXTHECCO NIDOOR g v °ﬁg§"igg‘g§§%’£§ § AS-232 F'r?r?ter Interface Board Part N g | L (LEDs & 2-Pin Connector) (Solder / SMDs) (Solder / SMDs) (LEDs & 3-Pin Connector)

i | ¢ 520-5069-00

IE i e T ITEM QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION

: | ? CN1 i

i i ' 1 /O DRVR BD J16-3: ; G A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. (with all ltems 1-5

§ = 2 mep i +12V DC DATA LINES oRG-AED 2 — 1 520-5173-00 Dual-OPTO Trans. Bd. X PCB Assy. (with ltems 1-3 on%lx)
wn B cPy y W1 |2 [CWHTBLO | VODRVABD | OBGBLK ¢ 3 1 2 165-5100-00 LED1, LED2 : LED MT5000UR (Igltra Bright Red) v
4 oN7 CN £ e (A [KEY, ! /0 DRVA BD J3-10: W KEY 4 %) 2 121-5067-00 R1, R2 @ 180 © 1/8W Chip Res. (C CV\Q o0
A T _WHrBlU ;] swreTs % Nz |4 [WHEGAN MR L Rl R 3 1 045-5111-02 CN1 2X, .156" Rt. Angle (26-60-5020)Conn. W]
- B 3| —WHMLGBN 16| sw RETS IN3 | 5 | WHI-YEL (o : ORGELU _[¢ 5 4 3 545-5518-00 n/a OPTO PGB Rubber Gromment Q.
N CNs i] GRERy |3 | W RET ¢ na | WHEFED i VOANTR LR oncvio ¢ 5 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer it
= S| SR wo | & [ [t L oRG:GRY ¢ o B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. LED MT5000UR PCB Assy. (with all ltems 1-91 =

: N7 E1oR| S e BTk SIS +12VDC | ¢ |__RED i | ! I/ODRVABD J2-10: o e 1 520-5174-00 Dual-OPTO Rec. Bd. (T1-3/4 GaAlAs) PCB Assy. (with ltems 1-7 on F\‘)
i 80 —BA ] 2ovne GND|yo [T { | PRNTRENABLE aRvaED | 1 2 165-5100-00 LED 1,LED 2 - LED MT5000UR (Ultra Bright Red) c
— aw 1|3y [SEVYEL | e 2 P 121-5068-00  R1, R4 sbaa pinbll Part ke § 1M 1/BW Chip Hes. (CRCW) 3
~ BB e I e ; /0 DRVA BD J3-1: T 3 2 121-5069-00 R2. R5 B 56K @ 1/8W Chip Res. (CRCW) =
o B SENTINEL INTERFACE " |5 [TNU— ! ey —BENWHT 10 4 4 2 121-5011-00 R3. R6 10K Q 1/8W Chip Res. F( RCW. o]

i BOARD swa [ [TGRYVIO i o —QBGWHT ¢ 5 5 2 110-5006-00 Q1, Q3 2N5460, Transistor (P-FET SOT1-23) @
C. b 520-5037-01 i i Lo BRhien: i 0 G 6 2 110-0086-00 Q2. Q4 2N3906, Transistor w
S H. = i e K7 7 1 045-5111-03 CN'1 3X. 156" Rt. Angle (26-60-5030) Conn.
Bl e || | CPUBD CN7-10: BT ( ( 8 3 545-5518-00 va 8&8 PCE Hubber Gromment

H § BLK e -

L ... CONDOOR: ™ - ’ P il d

S S e e e e o]

Section 5, Chapter 3 ” " Section 5, Chapter 4 Page 89
Cabinet Wiring Printed Circuit Boards (PCBs)




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. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead

. (e 15V
Fig. A I P at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
. 1 S Scope should display a STEADY +5v as shown in Fig. A, Wave Form
i e Diagram.
Fig. B e B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
0 o »co Scope should display a PULSE STREAM indicating Q2 has switched "On"
e as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse.
3. Bench Test (See Fig. C): Fig. C ey
Please Note: To perform this test you must use a spare .
560Q Pull-Up Resistor, SPI N°: 121-5047-00 i
5v [2H
Disconnect the OPTO Transmitter / Receiver Board from i
the circuit. Connect one side of a 560€2 Pull-Up Resistor OPTO gz = 0PTO 5y
to Pin-1 of the OPTO Receiver Bd. and the other side of Trans. - ZE Rec. Bt
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 (T D‘_]_ BLOCKED OV

sgdd | g uonsas

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 a;zfrox. +5v
DC when the BEAM IS NOT BLOCKED and approx. Ov when the BEAM IS BLOCKED.

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.

[ —

Fig. 2
BRIGHT RED RING Plunger blocks BEAM
=y Lift
View facin L1 &f /

g Plunger == plunger
trough (with 1 to check
playfield in switch as
Service Position #1) shown.
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Sectional view from right (Fig. 2a & 2b)

Rec. ’ Trans.
Fig. 2a | Side ||Fig. 2b || Side
ol | :
= —f 75 e
U Light Path WD
| | |
=27 S =& o g
1 | alignment) I l I |

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
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
TROUGH. With the game in Switch Test Mode, lifting the Trough Plunger with a finger tip should block the
BEAM on LED2 and cause the Switch Position to trigger (See Fig. 3). View Fig. 3a & 3b for a sectional view of
the Light Path (note alignment) and what happens as a "double-stacked” ball scenario breaks the light beam.

[ Fig. 3a Fig. 3b
M ) —— e
5 Trans.
| Side
QDZ 1 LED 2 LED 2
Light Path
L ||
Plunger % (Note Q g _Q
blocks | alignment) I
BEAM =
Lift
plunger
to check
switch as
shown.

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

Fig. 4a Fig. 4b
Correct Position Incorrect Position
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Dot Matrix Display/Display Controller Bd. Combined Display Connections

BLK é GND
— KEY
2
RED i ssvpc_ °N?
CN3-Pin 26 | BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 ©
STAT@ | NOT USED P
RESET STROBE )
DATA 7 DATA 6 m
DATA 5 DATA 4 “
R et RIBBOCNN30ABLE 39
DATA 1 DATA @ L
SWITCHS8 | SWITCH 7 o8
SWITCH6 | SWITCH5 = o
SWITCH 4 | SWITCH 3 5%
SWITCH?2 | SWITCH 1 o
CNa-Pin 2| NOT USED | NOT USED | CN3-Pin 1 s
L]
o
CN1-Pin 14 NOT USED | NOT USED | CN1-Pin 13 0
GROUND | SER. DATA ()]
GROUND _|PIX CLOCK
GROUND [coL Later| R PBON CABLE
GROUND_|ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | CN1-Pin 1
_ , o]
P2-Pin 14[ NOT USED | NOT USED |P2-Pin 13 b
GROUND | SER. DATA 8
GROUND _|PIX CLOCK
GROUND _|COL. LATCH R'BBO'\AZCABLE a
GROUND _[ROW CLOCK > o
GROUND _|ROW DATA 8o
P2-Pin 2| GROUND _ | DISPLAY ENABLE | P2-Pin 1 0
D
0w
VIO-YEL +68v DC X Q
R o Pt T B b S| e CACA A L ez N
B 8 Tavne 5 10
RED A +5v DC ©
BLK S e =
YEL GND P1 o
< 4 o
— 5 KEY Qo
GRY-YEL [> ) J  -08vDC
YEL-BLK ; -110v DC
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Display Power Supply Board Schematic

R1

Q3

D1
1N4004

88V AC

MIJE15030

c7

0.1 uF

2V 7 CN2 +12V

el
MPSA92

8PKK156C
+60V

8PKK166C

D2
20V iN4ood

Display Power Supply Board Component Layout & Parts

HQ_E:_
VR1 3 R8—
ICQ DB c7(_—_—:) a5
......... c2 D7 CN2 ~
oNt ™~ ‘fﬁ() : fao-mo{ T
L R ¢ 8 L
S, EARE o)
¥ 7
g Y el DR
gu | I D~ e T
e N—p. Zao- ] || o=
1 Q3 @

L

Pisplay Power Supply Board

C1,C2
R4, R5, R9, R10
6, R7

ITEM QTY PARTNUMBER REF-DESIGNATOR
= 1 520-5138-00

1 1 200-5000-17

2 2 535-5000-11 Q3,04
3 2

4 4

5 2 R

6 2 R2, R3
7 1

8 1

9 2

10 1

11 1

12 1

13 1

14 1

15 3

16 1

17 2

20 i 045-5015-08

21 4 112-5003-00

22 1 045-5015-07

23 2 240-5008-00

24 2 237-5501-00

25 2 205-0004-00
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| O
DESCRIPTION (NS = Not Stuffed)
Complete PCB Assembly

3/4A(0.75A) S.B. Fus
Heatsinks - AAVID #563002
220uF, 200v, Radlal H/tlc Cap.
1.5K & 1/2W R

330K Q 1/2W Res

47K © 1W Res.

130 Q@ 5W Res.

2K @ 5W Res.

1N5228, 3.9v, Diode

1N4743, 13v, Diode

PSA92, Transistor

MPSA42 Transistor

(MJUF 500v, Ceramic Disk Cap.
MJ

§

E15031, Transistor
E15030, Transistor A oma

6 (PI.N3— EY)
1N4004

7PKK15’6E f\IIDINS_KEY)
6/32 X 3/8 PPH Screw
Fuse Clips
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Display Controller Board Schematic ‘ Display Controller Board Component Layout & Parts

@) | (@] M | @
P & ‘ (
g cN1 [z 7 c13 c1g c1s c20 75 i
: Gl gy g e ai o
B 1 13 U6 [V VL) VEEN re b i 126 2
2 (o3} D Cc9 D ~ R67 |:] N D
2; ) I'Ji U13 [V c23 R&%;{:}\ 21:
= c3 us (7)) =) =) s SC D=
: T N o P R NG o4
5 e . N X r c24 —, c°2 ca7
o = wn S ED
e 9 N o) & a rel_h O Cs
R = c14 & P = ca1 ca9
il a ~ - 3 = o 0 e S, G &
L e = 2 —(~  rio R E & 5'1—©“
X1
U1 [ 10— ~ ru-__h =C
l'E o) Riz-__ O R191_h
ST U4 (7)) = c25 R20 L h
g N g S| T Rt
N = ~ U15 V] i Rea
o ()] — \ y, T =
L al Mmoo~ MR o, . O . e
~ Rz, —. ROM 0 ROM 1 = £ Rz4
L] o r2sL__h
- us [ B Y2 [N7 U4 [ o
c11 | rzs L
== RAM | R —1. e | e
U2V U5 [ C17—CD_‘ C2'G_CD_' C35 O EZ; -
E R' 2 u10 9 N N u16 [V U18 [V] N
& f = N ~ ~ -
= n ol ~ @) O o ~ (%)
(2] o N e = > N ~
g : & S S = o i
N o)) w
P I & & N
CN2 [3PKK156B| C53 O
3 FBLD_ @4- - S o < |
oND @ +5v c12 ) s REV.-D O
( \ [PINEALL INC | 520'5055"00
™ ITEM QTy PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5055-03 DisEIaB/ Controller Board (FCC FEB98) Complete PCB Assembly
1] 2 077-5217-00 U12, U14 32 Pin, IC Dip Soc
2 1 100-0397-00 2K X 8 Static RAM (62256L-10PC)
3 1 100-0189-01 U1 683 E
4 1 100-0233-00 U9 68B45
5 1 100-0351-00 Ui5 74HCTO0
6 1 100-5001-00 U1 74-|CT240
7 1 100-5000-00 U5 741L.8915
; 8 4 100-0046-00 U3, U4, Us, U7 74 8157
R 9 1 100-0049-00 U19 74 LS163A
$ 10 2 100-0058-00 U7, U10 4] 5245
Y 11 1 100-0064-00 uUi8 74 L.S374
8 12 2 100-0037-00 U13, U20 41574
& ; 13 1 965-0107-00 U16 - ORANGE DOT PAL16L8 ESCI\%} (Programmed)
v (Note the type of PAL)
g 14 1 965-0108-00 U2 - ORANGE DOT PAL1GR4 I(EZSCI_\II_) (Programmed) w
w & é ote thetzpe of PAL) - m
o 15 23 125-5031-00 C7>C11,C13>C26, C34,C35, C43,C 804l Axual Cer Cal ap (W)
a 16 1 121-5051-00 8 ooK W C.F. Res. 5% a
o+ 17 15 121-5011-00 R1>R7, R9, R10, R12, R14>R18 10R 0 /W Raa a5 iz
o <+ <+ 18 1 121-5014-00 R13 220 Q 1 4W C.F. Res. 5%
= 19 0 n/a R19>R26 R19>R26: /3 n
20 21 125-5028-00 C1>Ce6, C27>C33, C36>C42, C44>C51, C53 70pF, 471 xl. Cap (C44>051 NS) c
Ul 21 5 n/a FB1, FB2 Ferrite (2743001182 o
e 22 1 125-5015-00 G12 100uF, 25V Cap (Radlal lec.) s
- 28 1 045-5015-26 CN3 13-Pin Dual Row .1" HDR Conn. o
A 24 1 045-5015-03 CN2 3-Pin, KK-156 Conn 540445-3) )
o 25 1 045-5015-02 CN1 7-Pin; Dual Row_.1" Hdr. Conn. (0
A ( 26 1 140-0013-00 X1 8Mhz Clock Oscillator
( 27 0 Not Usg)d SW1 SW1: NS
28 1 (See Pg. DR. ® Table) U12 4MB ROM (U14: NS)
29 1 n/a Ut ( 100pF, Cap.
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I/0 Power Driver Board Theory of Operation ; 1/0 Power Driver Board Schematic (Sheet 1 of 5)

5V Supply: , , _ , 3 3 = G @ <

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 ( l ( S
voltage regulator for the output of 5VDC. This 5V regulated voltage can be adjusted by potentiometer R116 the & % =z e lle
voltage should be set to 5.00V. Besides powering the 1/O Board the regulated 5 volts supplies power to the CPU / G 2 . o | 85l
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these devices ‘ i = @m
comes off the I/O Board on iJ16-(4-8)]. 5 % Tt Ogg"?

¢ g Z° | gE| $
+5V, +20V, +50V, +18V, & +12V LED Indicators: @ ] o | gl

These DC voltages are derived on the 1/0 Board by e R e a [2LEl |
rectification and filtering. Each has a LED indicating that L2 +5 @ § g L
H)_ower is being supplied to each of these voltage sources. L200 +20V g § o

he -12V supply comes from the same transformer winding L201 Vv = ]
as the +12V thus it does not have a LED indicator. +50 ° —E
L202 +18V B
** Note that the +50V &+20V power sources are turned off L203 +12V e
by the Interlock Switches when the Coin Door is OPEN. i
Reset Circuitry:
The I/O will reset in three (3) cases:
1 The CPU is in reset. The CPU's reset signal is fed into the I/O through connector J1 and forces ¢
the I/O into reset. T
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 A4
CPU/Sound Board is holding the I/O in reset. If the LED is flashing this means that the watchdog is not bein et et
feed by the CPU/Sound Board and the I/O is oscillating into and out of reset. If the LED is continuously on the hZLg
board is out of reset and communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the §30E
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.

@
@
vl

Address Decoding:

All Address decoding is done by two 74L.S138 (3 of 8 decoder). Both of these must be in operation for the /0
Board to function properly.

Solenoid (Coil) Drivers & Flash Lamps: _

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. -?8 & 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

TIP422 which can also be tested by using TEST POINT TIP TPL3 and the corresponding resistors R17-R32*
(see Note 1).

AE IN NICROFRRADS, UNLESS

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.

Matrix:

Lam

..‘)12 has 10 low side drivers for the lamp strobes which consist of 19NO6L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the I/O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically 'OR’ed together and fed back
to the CPU/Sound Board. The status can identify open loads (for example open lamp filaments or intermittent ‘
connections) and short circuits. These drivers are also short-circuit protected.

General lllumination (G.1.) Lights: i 7 NI R

J15 has 6VAC switched on and off by a relay on the I/O Board. The relay is controlled by Q200 which supplies L2 AN A @) W ) ) (@ (@) (@
power to the 24V coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6VAC source. Sl o) e e g g g e A
. m [ @

v
%)
)
o.
LN
c
.0
e}
W
Q
v

sg9Dd | s uondas
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ic (Sheet 3 of 5)

I/0 Power Driver Board Schemat

1/0 Power Driver Board Schematic (Sheet 2 of 5)
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I/0 Power Driver Board Component Layout

TEST
@ POINTS
SE
y O:ozmj [_)g (o}
O o =
= gma uza vz e llt;o_ u:mDmE umCD (
> 4
St =l == I [ = G S R e = &
[ {:j-“{“ = T (5 6 58 5 g »u;o— cszme G e
>< Dub!ﬁ O’.HLH DBEZH ba o ] w (s} [l!p ll[i;(:-'ml-:'. = ll!l;@ I
3 -{:];Ilzll Q‘.lzﬂ G’E[U S g = E EZZ;O— Inl;:'-um-:- 3 o EIZﬂ(:D
b o g-&nz: 'r_;-"mu A § 4 i X i H E75] e seoi— veni— '%q)' o
156d -SEZJ -{‘ﬂijgblv .gg. -SC% Clﬁg "‘C‘g- (BTZIQ) .ZLZ;O_ ll!\;EmD HICQ ®
gﬂ 2 << TIPTPL3
© O‘,u, 2 N uz';O- ' '{:Tc}!ﬁ uuzaCDum << BLANKING l
7 E. o 9 uu:;o_ ) un,uC:D'\nm P I
2 sy il RS ol LD << L204 LED 1
e O T I = N IR wozd e et e
N o 8 fopin 5| e — & 5 ceza(_:l)cnm R
at e =R 8oLy O—: A ) St G 3 [ {
b B § s zozb " wanDLuu Bl << RESET
2 ol 3 EEDy 1 E S0z = Lol geza srd - e
8 ) 1363y G D |
- L) R sary :
& Go i e b -
(112) 020 toany s -
E'%ﬁ a
O s 5 G
e S el o i S
= s & g :
w— O (| I 20$ |2 i O L201 LED+50 v
GREEl Rer ol o) o0 o o 2t = a9 § LTS R AN
= (O ! ggd 5 = ;
e vs W S RO "5 e S A
z/.uD a2 = u'—) b =4 + S60 i : |
it H LA f 3 805 F
it S N S EJMQ N S - L200 LED+20v
o} < a e
i S © RS @ Q 1 20 [ e @ L203 LED+12v |
o 3 2 comiman - -
[ag] Q—tm<‘: (= // 523 - ~ i w |
a: mo 7 m 3 (ll' nzo od
e — o Z - Q o EES =8
——— 3 |
o 3 I e
| T
= Dl S Y =
® = S & @
w DOO| m—t————1 =
e fm i )
[ % Wa e 3 - << FET TPL1 (
~
= e p—— -
Q r—+—- \
& S\l
& Ly e—————
\ o e
\ I
§§ By 1
\ 00 M F——i—1
\ : &
§ § u~
. O
. : =
§ 1 ; _
™ ™ L w
~ ~ [0)
N 2. B gz
® fb @ 2 2 20|20
= + o - »
5 a E 3 8 La o il
- A G - << L2 LED +5v
563 M €0 - —_—
ey ey | RUISPOT
D D D e
sl Sl = i T
P e e ey ) 2
F e
= = 5 2 .?E L4 E,,f ;
B <
PPN\ b e G D e S D e o b . T
W‘I‘G BBHID ﬂﬂu:} CE\;:’ e g ; o™
ply, B ey wtg':}‘ mg:’ L= o
& 5 S g e s—]
SNRNT02 dWNVT EIr @
— 1501 ) S—
o1 1

M

Page 102 Section 5, Chapter 4

Printed Circuit Boards (PCBs)

I/0 Power Driver Board Parts

ITEM QTY

= 1 520-5137-01
1 16 125-5027-00
2 22 125-5028-00
3 16 125-5029-00
4 1) 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 1) 121-5007-00
1|2 8 121-5029-00
13 1 121-5030-00
14 0 n/a

i 9 121-5009-00
16 8 121-5032-00
17 2 121-5033-00
18 8 121-5021-00
19 15 121-5011-00
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 il 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
St 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
(1] 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

ol 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

Section 5, Chapter 4

PART NUMBER REF-DESIGNATOR

I/0O Power Driver Board

C255>0262, C271>C278

C204>C219, C228>C237, C243>C246
C247>C254, C263>C270

C7C8C9C10C11 C12 C13C1 C2C3 C4 C5 C6
C220>C227

C35>(%%3, C45, C46, C200, C238>C242

Q1>
R1 >R1g, R200>R215
>
R33>R42, R236>R242
R64>R76
351)?SR92, R94, R96, R98, R100, R102, R104
R220>R227
R228>R235, R245>R251, R254, R302
R261>R268

R114, R269
R49, R57>R61, R252, R253, R256, R270

3?0>R56 R255, R271, R300

17, R272
U1>U4, Us, U18, U200, U201, U206
RESET

R219

R216, R218
%>F9’ F24>F27
F23

F22

F20, F21, F28
J15

J16

U210

Q200

C132

U202, U203

>
L22, L200>L204

4
U204, U205
C26

U19

BRDG1, BRDG2, BRDG3, BRDG20, BRDG21
C27, C30, C201>C203

D200>D215, D220>D227

D216, D217, D229

]';’U , TPL3

J6
10>U17

=

555
o=
~NZ

KING

SEECERD
OoOhWI

Jg
F6>F9, F20>F28
U19

Printed Circuit Boards (PCBSs)

DESCRIPTION (NS = Not Stuffed)

Comr?lete PCB Assembly
0.1u (104? 100V
47OPF (47 g Axi
0.01uF, go j, 100v Cap.
220pF, gzuf Caé).

802 0>C227: NS)

.1uF, (104), Cap. |
20N10L STP, Transistor
22K Q 1/4W Res.

620 Q 1/4W Res.

39K Q 1/4W Res.
1/4W Res.

4W Res.

23
oRRD
Voo

I~ —

53]

—_——— )=
P
NO
i
Ly
NS

NONZX.
—_

es.
W Res.
/4W Res. (R252: NS)
4W Res.
4W Res.
278 éUZOO: NS)
:N
/4W Res.
Q 1/2W Res.
250v S.B. Fuse
7A 250v S.B. Fuse
4A 250v S.B. Fuse
8A 250v S.B. Fuse
3A 250v S.B. Fuse
9PKK156 (PIN 5=KEY)
15PKK156
DS1232 )
2N3904, Transistor,
100uF, 25v, Radial Lytic Cap.
20-Pin, 0.1 Dual Row Header
74HC245 (U202: NS)
19NO6L STP, Transistor
LED T1-3/4 DIFFUSER LED
10PKK156 (PIN 4=KEY)
50 Q Pot

TIP122 _ i
100uF, 150v, Radial Lytic Cap.
741.S245

4700ufF, 35v, Radial H/tic Cap.
FJfgl__?\leSADonozCK elay

\‘
Xoxbm
——

=

= =NW=AND
FEED
Dw»

O1—
oA

(/J4: NS)

415138 Wil

.1UF, 500v, Ceramic Disk Cap.
lL)l\lgsésK

3501
15000uF, 25v, Radial Lytic Cap.
1N4148, Diod

, vioae
1N4004, Diode (D216: NS)
Test Point Wire 24%& ({Loops
10PKK156 (PIN 5=KE
10PKK156 (PIN 9=KEY
VNO2N

1 lips
Heatsink (5v Reg.
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S
2R228>R235: NS)

Cap.
al Cap. (C204>C211: NS)
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 68BO9E (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. Clearin.? 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 I/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/O 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 from C%IS [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate
Input and Output Busses. 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) EPROMs (U17 U21 U36 U37) 68B09E
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 EPROMs is read through U19 to the BSMT. The EPROMSs 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
Digital 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 analog volume control chip U35 for a potentiometer volume
control. The 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 interfacing to the BSMT.

Other Test Points:

E & Q - The CPU signals for both 68B09E 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.

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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Printed Circuit Boards (PCBs)

CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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TEST
POINTS:

VBATT

PLASMA
RESET

FIRQ
SW200
GROUND 1

CPU RESET

L201 LED+5v
L.200 LED

+5Vv

24 Mhz

W6 requires

a Jumper If
using 8MB
EPROMSs In
uU17, U21, U36e
and/or U37

6 Mhz

E

SOUND FIRQ

Q

SOUND
RESET

AOR
AOL
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CPU/Sound Board Parts

ITEM QTY PARTNUMBER REF-DESIGNATOR

= 1 520-5136-16 CPU/Sound Board Mono (FCC FEB98)

1 1 124-5001-00 VR2

2 5 121-5051-00 R12, R13, R19, R21 R22, R24

3 z 121-5009-00 R103, R107

4 38 121-5011-00 R1>H4 R113 R200>R207 R224>R228 R244>R251
R260>R267, R296>R299, R301 h4

5 5 121-5023-00 R9, R14, R100, R102 R104, R106 R

6 20 121-5009-00 R1 S RS, 234>R241 R278>R286, R412

7 4 121-5043-00 R16, R17, R25, R

8 1 121-5018-00 R7

9 2 121-5046-00 R101, R105, R109

10 9 121-5045-00 R108, R287>R294

11 1 121-5036-00 R312’

12 12 n/a R300, R308>R311, R313>R316, WX, WY

13 15 121-5033-00 R2085R215, R229>R233, R414>R422

14 11 121-5021-00 R216>R223. R242, R243,

15 16 121-5047-00 R401>R408, R4235R4

16 o) 121-5048-00 R410, R411

17 1 100-0049-00 us

18 1 (See P%. DR. ® Table) U7

19 1 45 5015 07 CN4

20 1 3 ET

o 5 (See P{g DR Table) U17, U21, U36, U37, U210

22 D 00-5008-00 23, U2

23 4 125-5017-00 765C79

24 4 125-5020-00 C40, C59, C101, C108, C115

25 2 125-5017-00 100, C10,7 C114

26 2 125-5015-00 €102, C104, C109, C112

27 1 125-5014-00 C409

28 1 100-5016-00 Us5

29 1 125-5037-00 C30

30 1 100-0027-00 U34

31 i 100-0043-00 Uis

32 6 100-0064-00 Us, U12, U13, U15, U16, U211

33 1 100-0249-00 U2

34 1 100-0149-00 U10

35 6 n/a W1>W6 §Jumper required @ W6 if using 8MB EPROMSs)

36 2 125-5019-00 C31,C8

37 2 125-5017-00 C10, C35

38 2 125-5012-00 C116, C119

39 1 045-5015-06 CN2

40 1 140-0011-00 X1

41 1 105-0116-00 U9

42a 1 965-0136-00 U19 - YELLOW DOT

42b 1 965-0137-00 U20 - WHITE DOT

42¢ 1 965-6504-00 U213- BLUE DOT

43 5 100-0037-00 U1, Us, U25, U27, U215

44 3 125-5043-00 €29, C37, Ch

45 79 125-5031-00 C1>C5, cf7>09 C12>C16, C18>C21, C23>C26, C28
C32>C34, C36, C38, C39, C41>C47,C49, C52,C102
G103, C105, G106, C11o C111, G113, C117 118
€120, C1225C125, C255, C273>C292, C400>C407

46 1 125-5038-00 G121

47 4 125-5039-00 C48, C50, C75, C80

48 39 125-5028-00 €200>C220, 0229 0230 C247>C254, C256>C271

49 8 125-5029-00 C221>C228 C40

50 1 045-5015-06 CN3

51 1 100-0375-00

52 2 100-0022-00 U22

53 7 112-5003-00 D1>D3 D100>D105

54 2 112-5008-00 D200, D20

55 8 112-0054-00 D202, D400>D407

56 1 124-5002-00 VR1

57 2 100-5016-20 U100>U102

58 1 100-5018-00 U26

59 1 n/a SW200

60 1 165-5099-00 L200

61 1 165-5099-00 201

62 2 100-5015-00 U216, U217

63 1 100-0148-00 U214

64 i 105-0046-00 U212

65 1 100-0189-01 Ue, U209

66 1 545-5685-00 BAT1 BATTERY HOLDER

67 1 045-5015-01 CN1

68 10 n/a 6MHZ AOR Q AOL 24MHZ

69 10 110-0069-00 Q1>Q10

70 1 045-5013-00 CN5

71 2 100-5012-00 U201, U203

72 6 100-0338-00 U200, U202, U204>U208

73 1 100-5023-00 U218

74 1 045-5015-26 CN8

75 1 045-5014-01 CN7

76 4 n/a VBATT +5V GND1, GND2

il 1 045-5015-00 CN6

78 1 181-5002-00 SW300

79 2 100-0377-00 U400, U401

80 1 105-0052-05 U4

81 3 535-5000-10 U100>U102

82 3 077-5209-00 Us, U9

83 5 077-5217-00 U1'7 u21 U36 us7, U210

84 3 077-5208-00 4, U7, U21

85 1 n/a u1 (@ 'Plns 5 & 6)
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DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembly
LM7805CT +5v Regiulator

R103: NS) 5

R200>R207 R409 R413: NS ;
1/4W Res.' (R100, R102: NS

A X
1‘07(
—

Q1
Q1/4
Q 1/4W Res (R101: NS)
39K££22 Res.

W Res
0Q Jumper W/re 243 8)
2270 Q 1/4W RF‘fS 08>R215: NS)

Not
27CO40 EPROM
74L.516

10uF, 25v Radial Lytic Cap.

22uF, 25v, Radial Lytic Gap. (G101: NS
10uF, 35V, Radlal Le/tlc Cap C100; NS
100u'F 25v, Rad 102, C104: NS)
22uF, 16v, Radial Lytic Cap

TDA1899'

1000uF, 16v, Radial Lytic Cap.
74L.S04

74ALS139
741.S374
74HC4020
741.5240
0Q Jumper Wire (24ga.)
470uF, 25v, Radial Lytlc Cap.
10uF, 16V, Radial Tant, Cap.
220uF, 25v, Radial Lémc Cap.
gPKK156 (PIN 5=KEY
BSMT2000
PAL16L8 - YELLOW DOT
- WHITE DOT
- BLUE DOT

Programmed) -
PAL16L8 (Programmed) -
PAlL_1 6L8 (Programmed) -

001uFé102& E
0.1uF, ({104), Axial Cer. Cap.
C102 C103 C105, 106: NS)

1
0 L(l (32

( 1 er

0 % , 100v Cap (C408: NS)
M

F)
1N4004 Diode (D100, D101: NS)
1N5817 jode

1N4148 Dlode D202: NS)
LM7905CT 5v egﬁlator
TDA2030V

DA15 4

100
0.
4 (C200>C207: NS)

B3F40
LED T1 -3/4 DIFFUSER LED
LED T1-3/4 DIFFUSER LED
HCT74
741.5138
MS6264A
68809E
CELLS 4.5v

20 Pm 0.1 HEADER
Test Points - NS

2N3904 TranS|stor
9PKK15’ ( 2=KEY)

74HCT27
74HC245 (U200 NS)

6 Pln DER
10PKK156 PIN 4=KEY)

Test Point Wire (24%51 ¢Loops
12PKK156 (PIN 5=
8-Pin, DIRj Switch
LM339A

AAVID 531102
40-Pin, IC Socket
32-Pin, IC Socket
28 Pln IC D|p Socket

00pF,

)
[aa}
&
(-9
LN

c
2
]

v

(<)}
(V)
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Playfield Sw. OPTO "Long-Hop" Boards Theory of Operation & Schematic .i

The light falling
on LED (CR1)
generates a

520-5082-00 ! 520-5083-01 2 = Emitting Light +5v +5V
Transmitter | Receiver

| :
i :
voltage which is | e i Appendixes A through |
appliedtothe 1, i _LED !
in%%t (Pin-2) of | A’ R T 2 S 28y | / ( :
the LM311 1| | oni 1o ! =l ' Abpandix
Compar- | AN | w (lreo | Table of Contents
ator (U1). R1 |REP T 3 = e (+5V) i _ ; _
bleeds ofrf] oL i E—ﬁ% B + 2wt e Appendix A, Pinball Game Firmware Table .........ccccceeeeeiimiiiinnicssnneees 112-113
Ige: witch Row, " " - . » -
g cRt | 1 SNaso4 S | ...describes the EPROM with its chip size, the Sega Pinball Inc. (SPI) Part N°
At ab | LED ! : | g : p g ! . ’
input from LED | | MIECUR q SRS version (if applicable), and CPU Board & CPU/Sound Board Pin location(s).
(CR1) the Com-} o | e oy 325 1.8/ Drive -) I
gﬁ)’;‘g’gﬁi‘jgl ; i -l 25 DIFF: LED R E e Appendix B, Semi-Conductors / Integrated Circuits / Relay
either Q1 : | = i . i i Cross-Reterence Table.. ... o i e e i ominei 114
; , . = d ! : "
I(ﬁ]‘(‘a“snt?of)";ggr i B s RO SRR 1 OO 3 .14 S TR MU WU S R R | ..describes diodes and transistors with Source N¢, SPI Part N¢, NTE Ne,
the indicator LED (CR2) (in between strobes). If a switch line is being strobed, the emitter of Q1 drops to the ECG N¢, Radio Shack N2 and RCA Part N¢ (If applicable).
saturation voltalge of theQ Swit%h It_]ineIDrive’:,h abc;lrx]t C? \éoltds. This EIESD th(?ﬁ;)m" tc:]réag l?rrr\ etrt:tef Ilc))e\;vsset?\lr\é% §h1 t\;] .
forward bias voltage to Q1, which is lower than the 1.7v drop on SO current L b
'I'Oranasistor duringgstrobes. This drives Q1 on and makes the switch. ‘f the strobe line is high, then the 1.7v path |  Appendix C’_ Game Mfg. Date, Manual Part N® and CPU Jumper Table ---_-115
through LED (CR2) is lower than Q1’s bias voltage so current flows through LED (CR2) and the indicator lights. | ...provides the Game Manufactured Date and Manual Part N, the CPU version,
D1 prevents reverse bleed, R2 and R3 form the voltage divider for the trip point, R4 is a current limiter for both Q1 | the EPROM Position (Jumpers Installed and Removed for Games Laser War
and CR2, C1 and C2 are general noise-filter caps. : through Batman Forever (1-28) only)
Playfield Switch OPTO "Long-Hop" Boards Component Layout & Parts [ e Appendix D, Board Type Table.......cccccocmmmmmmmimmmmmeecesssicessne s emnemmanenes 116-117
) ...provides Board Part N%s for Games Laser War through Batman Forever
, O o (Flipper, Sound, Power Supply, Dot Matrix Display, Display Controller & OPTOs) and the
] | o O o °..12%% | White Star Board System, Games Apollo 13 through current (Flipper, /0 Power
o ? /&T‘ Driver, CPU/Sound, Display Power Supply, Dot Matrix Display, Display Controller & OPTOs)
Solder . . . Y : .
Side (Green) Solder ( K e Appendix E, Generic Coil Cross-Reference Guide and Flipper Coil
520-5082-00 (TRANS) Side (Green) 520-5083-01 (REC) Table 0 gy T R 118-119
...provides the Coils used with Part N and Gauge-Turns (of the coil).
N o¥2——-0 o¥——o oL"‘—‘|=>-o 0%——-0 o%—v-o0
LONG OPTO XMTR 0000 CN1 o Y, A
. a e Appendix F, Motor Specification Table........ccccieeicerrereresremccccneeans 120-121
> (@Ol |[@TIO [0 Oljeeed ® PRShdiE, Motartn JIahis. it :
Cht st S w2000 oo o e & = W ...provides all the Motor Function, Specifications and Part N° for Games
Component bin-1 RED / . i : Laser War through current.
Pin-2 BLK Ide (Beige) (Sw. Drive « < ») CN1 o Appendix G, Part Number Prefix Classification Codes ........ccceevecurrcracnes 122
(GROUND) CNi1 7 Pin—é WATT XK ...explains how our Part Numbers are developed to help sort parts easier.
Note: In this game, this Combo OPTO Board is used as a Playfield Detection | (Sw, Return « + ») ' il / " f
Switch for Kenny & the below trough. See the Switch Matrix Grid (Pg. 84). : Pin-4 BLK e Appendix H, Playfield Inserts (Plastic Light Covers).......cccccmmmimmrrrrerernnas 123
1 Pair is used for Switch 42, Kenny OPTO (GRN-BLU, WHT-RED). Pin-1 RED In- - b : . | ! i g
(+5v) (GROUND) ...gives a pictoral view with the name and Part N° of all the inserts used (also
ITEM QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION | gives the Color Code Chart).
A ] Ry BRI ReceverBond e AL ' ; o Appendix |, Stand-Up Targets (Happ Modular & Regular)............cocreenen. 124
2 @ ] e B2 INo14 Diode ..gives a pictoral view with the name and Part N° of all the Single Stand-Up
- 4 1 121 o0io e Rl iRl ,4W9F§éys_5§% Targets used (also gives the Color Code Chart).
S /. 131801400 4 3506 1/4W Res 5%
ul g % 1%8—28%%88 81' G2 ithAlg,ﬁSV, Axial Ceramic Cap. L Glossary o) T 7= R AR NN o RIS ORI 1 C i 1 R T N 125
MLt : : T . t - - LR - -
o K 1 110-0069-00 Qi 451, 56 llotting %r;lrg?grﬁ,H&?pggn%r_ (Molex 50-84-1040) ...gives definitions or explanations of some pinball terms and acronyms.
(@l B 1 520-5082-00 OPTO Transmitter Board EEB‘RIII'?'?OSSL?R‘\(?JSI&?B# ht Red) ;
bl TR A i e s (e B , o Parts Order CheCKIiSt NOES........ocu.euuresiemesemsmsssssesessessessesssmssssessessensessens 126
B 1 045-5206-02 CN1 2X1, .156" Locking Straight Hdr. Conn. (Molex 50-84-1020) ( (

...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
EPROM Size Part N2 Ver. _Loc. PartNe EPROM Size Part N2 Ver. Loc. PartN¢ i
Laser War Lethal Weapon 3
CPU 256K 965-0004-00 c5 960-5007-00 512K 965-0082-00 A2.07 C5 960-7001-02
Sound (o) 256K 965-0005-00 J5 960-5007-00 Vo|ce 1 2M) 965-0083-00 ui7 960-5010-00
Sound (ow) 256K 965-0006-00 J6 960-5007-00 Voice 2 2M 965-0084-00 u21 960-5010-00
Sound (ou) 256K 965-0007-00 J7 960-5007-00 Sound 256K) 965-0085-00 u7 960-5007-00
Display oM 965-0086-00 A2.06 RAOMO 960-5010-00
-OR - Display 2M ~ 965-0087-00 A2.06 AOM1  960-5010-00
Sound 256K 965-0008-00 7F 960-5007-00 Used on Dlsplay PeH 520-5055-00)
Sound 1 512K 965-0009-00 oF 960-7001-02
Sound 2 512K 965-0010-00 4 960-7001-02 ] -OR-
Display 4M) ~ 965-0087-04 A2.06 ROMO 960-5015-00
Secret Service Used on Display PCB 520-5055-01)
CPU 256K 965-0011-00 A6 B5 960-5007-00
CPU 256K 965-0012-00 A6 C5 960-5007-00 Star Wars
Voice 1 512K 965-0014-00 6F 960-7001-02 CPU 512K) 965-0119-00 A1.03  C5 960-7001-02
Voice 2 512K 965-0015-00 4F 960-7001-02 Voice 0 4M 965-0132-00 Ui7 960-5015-00
Sound 256K 965-0013-00 7F 960-5007-00 Voice 1 2M| 965-0133-00 021 960-5010-00
B B0 ENAE . Ry EEEE
spla at !
Torpedo ot 256K 965-0016-00 A021  BS 960-5007-00 bl ﬁMgd Di |s e b R s
Ry 556K 965-0017-00 A021  CB 960-5007-00 ot S
vole s Bkl 905000000 aF 930700109 | o ROM 5.00
oice i -0122-00 1.0! 0 960-5015-01
Sound 256K 965-0018-00 7F 960-5007-00 g {t¥q on Dispiay PCR 5%0-5085-01) >
Tlme Machine i ! e e Rocky & Bullwinkle & Friends
965-0021-00 - 960-5007- cP 2K 965-0138-00 A130 C5 960-7001-02
CPU 256 965-0022-0 A023  C5 960-5007-00 Gbioe 0 HY 965-0139-00 017 -5015-00
Voice 1 512 965-0024-00 6F 960-7001-02 Voice 1 2M! 965-0140-00 U21 960-5010-00
Voice 2 512) 965-0025-00 4F 960-7001-02 Sound 256K) 965-0141-00 u7 960-5007-00
Sound 2561 965-0023-00 IF: 960-5007-00 Display 4M) 965-0142-00 A1.30 ROMO 960-5015-00
Playboy 35th Anniversary Jurassic Park
256K 965-0046-00 A023  B5 960-5007-00 U 965-0143-00 513 C5 960-7001-02
CPU 256 965-0047-00 A023 Cb 960-5007-00 Nhica o A e 014300 0 017 000-6015.0
Voice 1 512 965-0049-00 6F 960-7001-02 Voice 1 2M! 965-0145-00 U21 960-5010-00
Voice 2 512K 965-0050-00 4F 960-7001-02 Sound 256K) 965-0146-00 07 960-5007-00
Sound 256K 965-0048-00 F 960-5007-00 Display 4M) 965-0147-00 A5.10  ROMO 960-5015-00
ABC Monday Night Football Last Actlon Hero
256K 965-0031-00 A027  B5 960-5007-00 65-0148- {2 AmliCE! 960-7001-02
CPU 256 965-0032-00 A02-7  Cb 960-5007-00 o 0 Y 082014600 M u17 960-5015-00
Voice 1 512 965-0034-00 6F 960-7001-02 Voice 1 2M 965-0150-00 u21 960-5010-00
Voice 2 512K 965-0035-00 4F 960-7001-02 Sound 256K) 965-0151-00 u7 960-5007-00
Sound 256K 965-0033-00 it 960-5007-00 Display 4M) 965-0152-00 A1.06  ROMO 960-5015-00
R?:ESCOP 56K 965-0036-00 A03-4  B5 960-5007-00 Tolse oithe Crybt
2 -0036- - -5007- u 512K 965-0157-00 A3.03 C5 960-7001-02
CPU 256 965-0037-00 A03-4 C5 960-5007-00 Vo0 AN 985.0186-00 u17 960-5015-00
TR, £ OFme Lm0 B mes VAN
oice - - oun -
Sound 56 965-0038-00 T 960-5007-00 Display 4M) ) 965-0161-00 A3.01  ROMO 960-5015-00
Phantom of the Opera The Who’s Tommy
PU 256 965-0026-00 A032 B5 960-5007-00 4 1 cs
CPU 256K 965-0027-00 A032 Cb 960-5007-00 Uoos 1 A 9620162:09 L
Vole s 215K 908008000 9 50700105 vaces 7Y 985:0169:00 vl
olice 4 H
ound 256K 965-0028-00 7F 960-5007-00 vorces i 965-0168-00 U7
Sound 512K) 965-0164-00 7
Back to the Future Display 4M) 965-0163-00 A4.00 ROMO
256K 965-0041-00 A02-0  B5 960-5007-00
PU 256K 965-0042-00 A02-0 Cb 960-5007-00 WWF Royal Rumble
vores 215K 205 0015 0 9 930700102 b G0 iR M R
oice i
Sound 256K 7F 960-5007-00 vglggl M 208017500 U2
The Si Lotre SV 985017100 07
e Simpsons i
CPU 256 965-0051-00 A027  BS 960-5007-00 Display ) 900017000 ASERIASNID
CPU 256 965-0052-00 A02-7  Cb 960-5007-00
Voice 1 512) -0054-0! 6F 960-7001-02
Voice 2 512K 965-0055-00 4F 960-7001-02
Sound 256 965-0053-00 7F 960-5007-00
Checkpoint
CPU 256K; 965-0056-00 A7 B5 960-5007-00
CPU 256K 965-0134-00 Al 41 CB 960-5007-00
Voice 1 ™ 965-0057-00 F7 960-5009-00
Voice 2 1M 965-0058-00 F5 960-5009-00
Sound 2 K; 965-0059-00 F4 960-5007-00
Display 512K 965-0060-00 cPso U8 960-7001-02
Teenage Mutant Nln]a Turtles
256 965-0061-00 A1.04 B5 960-5007-00 3l
&R0 2ok 965-0062-00 A1.04 960-5007-00 B ,ay.
Voice 1 ™ 5-0063-00 F5/6  960-5009-00 Display*
doner 20K 965006800 B oR0o00700
oun i o
Display 512K} 965-0066-00 A1.04 Es 960-7001-02 Mary Shelley’s Frankenstein *
Bat oy MO mpmm o me g
atman °!Ce 0195
CPU 125K; 965-0067-00 A1.06  B5 960-5006-00 voees My 962:0194.00 06
CPU 256K 965-0135-00 A1.06 C5 960-5007-00 Sound 512K) 965-0191-00 U7
Yot fM s L Bl @ BN ma ROug
oice - | ) | i
AR L o I e s O
SRy ) : Baywatch * (CPU Board 520-5003-04)
512K 965-0195-00 A400 'C5
Star Trek 25th Annlversary el 218K 99519590 g%,
512K) 965-0072-00 A2.01 C5 960-7001-02 Voice 2 4M! 965-0197-00 u21
VOICe 1 2M 965-0073-00 u17 960-5010-00 Sound 512K) 965-0199-00 u7
yoer M, et VA 3 Bol: WM RS RO
Display ™ 965-0076.00 AL0O U8 960-5009-00 PG 4 A R, AROORIRONME
Hook Batman Forever * (CPU Board 520-5003-04)
CPU 512K)  965-0077-00 A48 C5 960-7001-02 oo BRI o 880:0205500 A8 08 o i o00:1001:02
Voice 1 2M 965-0078-00 U17 960-5010-00 V0|ce 2 4M 965-0204-00 U21 960-5015-00
Voice 2 2M 965-0079-00 u21 960-5010-00 und 512K) 965-0205-00 u7 960-7001-02
Sound 256K) 965-0080-00 U7 960-5007-00 Dlsplay* 4M 965-0206-00 A3.00 ROMO 960-5015-00
Display M) 965-0081-00 A4.01 U8 960-5009-00 Display* 4M 965-0207-00 A3.00 ROM3 960-5015-00

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

\‘;‘S’
‘:@W&\

A

Chip Program USA Bd. Raw Chip Program USA
(0] 2 S N2 ROM S| 2
Apollo 13 Viper Night Drivin’
CPU / Sound Board: 520-5136-00 (Stereo) CPU/ Sound Board: 520-5136-16 (Mono FCC FEB98)
Game ROM  (1M)  965-0208-00 A5.011$09FF =~ U210  960-5009-00 Game ROM  (1M)  965-0266-35 A2.011$C5FF U210  960-5009-00
Voice 1 4M 965-0209-00 U17 n/a (masked Voice 1 4M 965-0267-35 uU17 960-5015-01
Voice 2 4M 965-0210-00 u21 n;a masteg \\;ojce % 2m ggggggg-gg Hgé ggg-gg}gg}
Voice 3 4M 965-0211-00 uU36 n/a (maske oice - - - -
Sound 512K) 965-0212-00 u7 960-7001-02 Voice 4 4M)  965-0270-35 Us7  960-5015-01
Display Controller Bd.: 520-5055-01 Sound 512K) 965-0271-35 U7 960-7001-02
Display (4M)  965-0213-00 A5.001$B92B ROM 0 960-5015-01 e Display (4(R?)tr°I|3rs ?r(j) o 25%%52%562:3' (;ch SEB}gg)M ol Bl
isplay - - - h
Golden Eye
CPL}, /Sound Board:  520-5136-00 (Stereo) Lost In Space
Game ROM  (1M)  965-0214-42 A4.04 | $3FFF = U210  960-5009-00 CPU/Sound Board:  520-5136-16 (Mono FCC FEB98)
Voice 1 AM)  965-0215-42 U17  n/a (masked Game ROM  (1M) ~ 965-0282-60 A1.011$B2FF U210  960-5009-00
Voice 2 AM)  965-0216-42 U21  n/a (masked Voice 1 AM)  965-0283-60 U17  960-5015-01
Sound 512K) 965-0217-42 u7 960-7001-02 Voice 2 AM)  965-0284-60 U21  960-5015-01
Display Controller Bd.: 520-5055-01 Voice 3 4M 965-0285-60 use 960-5015-01
Display (4M)  965-0218-42 A4.00 | $E6ED ROM 0 960-5015-01 goicedzl gl:/lzK) ggg-gggg-gg 8;7 ggg-;g&;»g;
oun 3 i i &
Twister Display T ) 965.0586.00 AL02 ) $32AB  ROM 0 960-5015-01
CPU/Sound Board:  520-5136-10 (Mono) e
Game ROM  (1M)  965-0219-41 A4.051$ESFF U210  960-5009-00 .
Voice 1 AM)  965-0220-41 U7 960-5015-01  Godzilla
Voice 2 AM)  965-0223-41 U21  960-5015-01 CPU/Sound Board:  520-5136-16 (Mono FCC FEB98)
Sound 512K) 965-0221-41 u7 960-7001-02 Game ROM  (1M)  965-0289-40 A2.05| $B1FF U210  960-5009-00
Display Controller Bd.: 520-5055-01 Voice 1 AM)  965-0290-40 U17  960-5015-01
Display (4M)  965-0222-41 A4.011$FDO1 ROMO 960-5015-01 Q//o[ce % zm ggg-ggg;ﬁg 332; ggg-ggl g-g}
olice = o K 5
i -0293- 0-5015-01
124 Indepencayice faay Sound, 813K) 965.0204-40 U7 960700102
CPU/Sound Board: ~ 520-5136-10 (Mono) Display Controller Bd.: 520-5055-03 (FCC FEB98)
Game ROM (1M 965-0224-45 A2.02 | $9CFF U210 960-5009-00 Display (4M)  965-0295-40 A2.001%$C929 ROMO 960-5015-01
Voice 1 4M)  965-0225-45 8 7 ggg-gg}g-g}
by g'1V12K) 96B.0957.48 05 3e0.700102  South Park
Display Controller Bd.: 520-5055-01 CPU/ Sound Board: 520-5136-16 (Mono FCC FEB98)
Display (4M)  965-0228-45 A2.00|$ABF7 ROMO 960-5015-01 Note: Th/j- game u;sis fo% 6(4) g/\;le }/Oé%ﬁ goyg 2' SL‘”h7 U2r1 1(.236’%)U37
re u1rlnga umper at Loc. eler o n chematic Ol
Space Jam %ame ROM §1M 965-0301-71 Al$ Bﬂo ggg-gggg 83
Voice 1 8M)  965-0302-71
CPU/Sound Board:  520-5136-10 (Mono) i 8M)  965-0303-71 GAME CODE U21  960-5016-00
Game ROM ~ (1M) ~ 905-022943 A3.00SEGFF U210  960-5009:00 Yorae sl . 6eB-0003. 73 i USs | 560.8016.00
Voice 1 4M)  965-0230-43 960-5015-01 Voice 4 8M)  965-0305-71 PRODUCTION u37 960-5016-00
VO!Ce 2 4M 965-0231-43 U21 960-5015-01 Sound 512K) 965-0306-71 960-7001-02
Voice 3 4M)  965-0232-43 U36  960-5015-01 Display Controller Bd.: 520-5055-03 (FCC FEB98)
Sound 512K) 965-0233-43 u7 960-7001-02 Display (@M)  965-0307-71 Al$ ROM 0 960-5015-01
Display Controller Bd.: 520-5055-01
Display (4M)  965-0234-43 A3.001$0057 ROMO 960-5015-01
. . et dated after th duction R This Tabl \( f
The Star Wars Trilogy - Special Edition (S.E.) D o e e
CPU/Sound Board: _520-5136-10 (Mono) s e icmatn, b icre ) I o (LN A e o sy o he e
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 U21  960-5015-01
Sound 512K) 965-0238-56 u7 960-7001-02
Display Controller Bd.: 520-5055-01
Display (4M)  965-0239-56 A4.001%$8817 ROMO 960-5015-01
The Lost World: Jurassic Park
CPU / Sound Board: 520-5136-10 (Mono)
Game ROM ~ (1M)  965-0240-53 A2.011$C2FF U210  960-5009-00
Voice 1 AM)  965-0241-53 U17  960-5015-01
Voice 2 4M)  965-0242-53 U21  960-5015-01
Sound 512K) 965-0243-53 u7 960-7001-02
Display Controller Bd.: 520-5055-01
Display (4M)  965-0244-53 A2.011$7F46 ROMO 960-5015-01
The X-Files
CPU/Sound Board:  520-5136-10 (Mono)
Game ROM  (1M)  965-0245-46 A3.031$A2FF U210  960-5009-00
Voice 1 AM)  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
Display Controller Bd.: 520-5055-01
Display (4M)  965-0249-46 A3.00 |$66D0 ROMO 960-5015-01

Starship Troopers
CPU / Sound Board:

520-5136-15 (Mono FCC NOV97)

Game ROM (1M 965-0250-59 A2.00 | $85FF U210  960-5009-00

Voice 1 4M 965-0251-59 uU17 960-5015-01

Voice 2 4M 965-0252-59 u21 960-5015-01

Voice 3 4M 965-0255-59 U36 960-5015-01

Sound 512K) 965-0253-59 u7 960-7001-02
Display Controller Bd.: 520-5055-02 (FCC NOV97)

Display (4M)  965-0254-59 A2.00 1 $E77B  ROM O 960-5015-01
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APPENDIX B i

Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table | ' Game Mfg. Date, Manual Pﬁr':';’ngyﬂ)égu Jumper Table (1-28 only)

» ATIO ={ e AND/OR DAMP DIOD
Diode 1N4001 112-5001-00  |NTE552 |ECG552 |- —-—- SK9000 , P - L Nl ) |35 T
Diode 1N4004 112-5003-00 |NTE116 |ECG116 |276-1103  |SK3312 Laser War 780-5001-00 | 2 | 5B, 5C | JaJsaJea | J5J5bdsb | | Apollo 13 780:5044%00 )| | U210 | nfal | in/a
! 2. MAR 88 I
1 Diode 1N5401 112-0056-00 | NTE5801 |ECG5801 |276-1143 | SK9004 S et Sampies. VIR fc 20 lisR el Ja 5 || Sden Eye fERce il | uoto | nta. | nia
Diode 1N5404 112-5004-00 |NTE5804 |ECG5804 |276-1144 | SK9007 3. AUG 88 a1, APF 95
Diode T6A10L o iy v R RTRPYLRORAREOR WK1 . LR g XIS 0 g B i Torpedo Alley 780-5003-00 | 2 [ 5B,5C J4 J5 Twister 780-5041-00 | —| Y210 n/a n/a
G ! 4. . u
Diode FR302 112-5009-00 . —- - ECG588 | .. SK5014 Time Machine | 7s0-s004-00 |2 |585C| 94 | 95 |32 BRINE | Jebeoaso0 || U210 | nia | nia
2 DIOD oy Rlayboy 35th MAY 89 > | 5B 5C Ja J5 33 OCT 96 —| u210 nl/a nla
Diode INA742A 12y |112-0061-00  |NTE142A |ECG142A |276-563 | SK12V T oy s i
Diode 1N4760B 68v | 112-0062-00B | NTE5092A | ECG5092A |- — - — - SK6e8V Night Football | 780-5007-00 | 2 |5B:5C| J4 'l Wars Triogy - SE. | 780-5056-00 | —| Y210 | n/a | n/a
: i T g e v TR 7 NOV 89 35. The Lost JUN
D!ode 1N4764A 100v | 112-0049-00A | NTE5096A | ECG5096A SK100V ‘ | Haboisg peileaca s sl 2158, 6CHHKA J5 P e o Saoueianee [l U1l | A Vil i e
2 Diode 1N5228 3.9v 112-0053-00 | NTE5007A | ECG5007A |- — - —- SK3A9 5| Brantom of 160 R P A o G
Diode 1N5234B 6.2v | 112-0047-00B | NTE5013A | ECG5013A | 276-561 SK6A2 the Opera 780-5008-00 j The X-Files FEionAe.00, (il HA18 e ) e
Diode IN5379 110v__ | 112-0072-00 | NTE5157 | ECG5157 |- — - — - SK110X : P e P 78000000 || 358150 ua |l g5 (8T Starenlp  INOVOT oo |—| vetol| mia | nia
Diode 1N6267A 6.8v |112-5011-00 |- —-—~- ECG4902 |-—-—- |-—-—-~- 10. SEP 90 38. Vi FEB 98
ol VT O P T T D L SR e SK33V The Simpsons | 780-5012.00 | 3 |SB5C| 94 | 5 | | gt Diwvin 7808006001 [T WR1D I inta e
: 11 FEB 91 39. Lostl JUN 98
Diode 1N47366.8v 1w | 112-5007-00 |- —-—>- |-—-—©- [-—-—"- |-—-—- Checkpoint 780-5010-00 | 3 | 5B, 5C| J4 J5 Spaceo 18 780-5060-00 | —| Y210 | n/a | n/a
N A - D BN PNP A 0 N 12. Teenage Mutant | MAY 91 40.
" o Nirja Turles | 780-5017-00 | 3 |$B.5C| 4 ¥ | |Godzila T0.5040-00 || U210 | n/a | nia
FET Trans. STP20N10L 110-0106-00 |- —-—- ECG2948 |-—-—- |- —.-—- 15
‘ . JUL 91 3| 5B 5C J4 {5 41. JAN 99 __| utru21 W6 /
FET Trans. STP19NO6L 110-0088-00 |[-—-—- |-—-—- |o—-—0u @ |-—-—- ‘ Batman 780-5011-00 ! South Park 780-5071-00 useUa7 | cPusna, | N/ @
FET Trans. | VNO2 110-0089-00  |-—-—- |- fo—emo oo | e Ty e e s
NPN Trans. [2N4401  |-—-—- NTE85 ECG85 276-2009 SK3124A 15. JAN 92
( ( Hook 780-5019-00 | 3| SC J5 J4
NPN Trans. | 2N6427 110-0070-00 | NTE48 ECG48  |-—vim- SK4906 \ e e
NPN Trans. | MJE340 110-0071-00 |NTE157 |ECG157 |-—-—- SK3747 Weapon 3 780-5026-00 | 3| °C 5 4
g SO0 ULENITE2]7 B G G D Bk il i 1 s 4 ook 17. OCT 92
NPN Trans. | MPSA42 110-0082-00  |NTE287 | ECG287 SK3232 i ocree ilallse 15 4
NPN Trans. | 2N3904 110-0069-00 | NTE123AP | ECG123AP|276-2009 |- —-—- 1. Rooky & Bul- | FEB 83
3 NPN Trans. | TIP122 110-0067-00 |NTE261 |ECG261 |276-2068 | SK3896 winkle & Friends | 780-5022.00 | 3| 5C | %5 o
19. APR 93
NPN Trans. | MJE15030 110-0101-00 |NTE375 |ECG375 |-—-—- SK9118 el st e RNl J5 Ja
PNP Trans. | 2N5401 110-0078-00 |NTE288 |ECG288 |-—-—- SK3434 200 AUG 93 o i %
PNP Trans. | MJE15031 110-0103-00 |NTE292 |ECG292 |[-—-—- SK3441 ;js‘ TACIt'°“f Helo Li‘)’\'fg?"’o
. lales m
PNP Trans. | MJE350 110:0072.00,  |NEE374 . ECGoa4 1 |-20, 1) SK9042 the Crypt | 780-5018-00 | 3| 5C | U5 | 4
PNP Trans. | MPSA92 110-0100-00 |NTE288 |ECG278 |-—-—- SK3434 22. The Who's | FEB 94 lise i i
Tommy 780-5028-00
PNP Trans. | TIP42 110-0068-00 |NTE332 |ECG332 |-—-—- SK9236 e ER
5 oyal | MAY 94 3 5C J5 J4
PNP Trans. | TIP32C 110-0081-00 |NTE292 |ECG292 |-—-—- SK3441 g A s Rumble 780-5023-00
24. JUL 94
PNP Trans. | TIP36C 110-0077-00 |NTE393 |ECG393 |-—-—- SK3961 ‘ s G AR R J5 J4
SCR Trans. | 2N5060 110-0074-00 NTE5400 |ECG5400 |276-1067 | SK3950 _ 25, SEP 94 i % -
SCR Trans. | SCR2800B 110-0083-00 |-—-—- |ECG5463/65/66/68 AL 1 Maverick 780-5081-00
T ‘ 26. Mary Shelleys | DEC 94 3 5C 5 Ja
BRID R RS (BR - . oasiiaag } Frankenstein 780-5036-00
BR (Present) |DB or CM3501 | 124-5000-00 For White Starl/O Bds., BR = 35 Amp @ 100v P.I.V. %7. ; MAR 95 - it i 5 4
4 BR (Old) MDA2501 124-2501-00 | BR = 25 Amp @ 100v P.LV. = e
BR (Old MDA3502 124-3502-00 BR =35 Amp @ 200v P.1.V Batman Forever | 780-5038-00 | 3| 5C J5 J4
R A o ef; a1 | 1 Additional Information for Installed / Removed Jumpers (List 1-28 only):
Rel FRL-264 190-5002-00 For PPB, Power Supply, & White Star I/O Boards, : Board Combinations with ROM at Location 5C (Game 1, Ver1) Installed J1b, J3, J4, J6a, J7a & J8 Removed J1a, J2, J5, J6 & J7b :
elay D024/02CK i i Relay = 24v DC 10 Amp DPDT 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
5 FRL-264 For CPU Boards ( ‘ ( 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
Relay D006/04CV 190-5001-00 Relay = 6v DC 5 ) Amp 4 Pole DT | Board Combinations with ROM at Locations 5C (Games 14+, Ver3) Installed J1b, J3, J5, J5b, 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.

™
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Board Type Table Board Type Table
Inltlal: Master: 520-5004-00 plus: ,- :: = : j :: : j : j
520-5002-00 7 Digit Alpha/Numeric
replaced with: 520-5005-00 (Qity. 2)
Laser War 520-5002-02 520-5000-00 7 Digit Numeric
520-5006-00 (Qty. 2)
520-5002—0(1i 4 Digit Numeric 5t
was not used. 520-5007-00 520-5080-00 JAI, e e 1aa.nn | 520-5052-00 520-5124-00 | Single OPTO:
; e o Apollo 13 2 Flibper | 520-5137-00 | 520-5136-00 | 520-5138-00 | *570005," | 520-5055-01 | 255215856 | ~pall Trough
Secret Service 520-5002-02 520-5000-00 7 Digit Alpha/Numeric Combined 520-5080-00 500-5052-00 520-5124-00 | Single OPTO:
Golden Eye | 520-5137-00 | 520-5136-00 | 520-5138-00 520-5055-01 | pEa-2124-99
5 520-5014-01 2-Flipper 128 X 32 520-5125-00 | Ball Trough
Torpedo Alley 520-5002-02 520-5000-00 7 Digit Alpha/Numeric Combined
o GAMES HEREON USE THE WHITE STAR BOARD SYSTEM™ (WITH THE DELETION OF THE FLIPPER BOARD):
Time Machine e 520-5002-02 520-5000-00 D e et S
' 520-5033-00 520-5014-01 '
Playboy 35th Anniversa ! 520-5002-02 520-5000-00 Al ) 4 ! i ¢ i ; : 3
i o 2-Flip. (for 100 games) 7 Digit Alpha/Numeric Combined Twister 520-5137-01 | 520-5136-10 | 520-5138-00 | 52%20%2:90 | 520-5055-01 | $50-2124:00 | Snae OFTO:
i 520-5033-00 520-5030-00
ABC Monday Night Football - 520-5002-02 520-5000-00 Al A e e ; .
Yy g 2'F||p (for 100 games) 16 Dlglt Alpha/Numeric Combined 520-5137-01 | 520-5136-10 | 520-5138-00 5210230)?3200 520-5055-01 ggg-g]gg-gg Sglaglle_‘_rooﬁgho
Hoboag 520-5033-00 500-5002-02 500-5000-00 520-5030-00 ID4: Independence Day
p 2-Flipper 16 Digit Alpha/Numeric Combined 2%8—2(0)2%-83 LORIQ Hoig OP(;ITO:
o = ien rea
520-5033-00 520-5030-00
Phantom of the Opera ; 520-5002-02 520-5000-00 il - ) 0 i g T ; i
s eribpot 16 Digit Alphatimeric Sombined Space Jam 520-5137-01 | 520-5136-10 | 520-5138-00 | 520,5082:00 | 50.5055.01 | §20-5124-00 | Single OPTO:
Back to the Future R S o000 s ] 520-5052-00 520.5124-00 | Single OP"?’O'
AL Sl DL The Star Wars Trilolgy - S.E. | 520-5137-01 | 520-5136-10 | 520-5138-00 | “452°055° | 620-5055-01 | 255215800 | ~Ball Trough
The Simpsons Teeapy 520-5002-03 520-5000-00 520-5030-00 ‘ g
g 2-Flipper 16 Digit Aipha/Numeric Combined 520-5137-01 | 520-5136-10 | 520-5138-00 520-5(3(52-00 500-5055-01 | 220-5124-00 Single OPTO:
ThelL.ost Wofld: )P 128 X 32 520-5125-00 Ball Trough
520-5162-00 | Slotted OPTO:
(combo) | Snagger Motor
; -5033- -5042- 1 | 520-5052-00 520-5124-00 | Single OPTO:
Checkpoint 5220_ 3%3‘)3890 500-5002-03 | 520-5047-00 52102 ggﬁ 50 520-5137-01 | 520-5136-10 | 520-5138-00 | “57g873™ | 520-5055-01 | 5557545500 |  Ball Trough
Teenage Mutant 520-5033-00 520-5042-00 The X-Files ' 520-5082-00 | Long Hop orTo:
Ninja Turtles SiEllgpar || | 920800809 | 520-8047:00 | (i gin 15 ( ( 520-5083-00 | File Cab. Enter
5033- 5042- 520-5155-00 | Slotted OPTO:
Batman b ,?,?pfefo 520-5050-01 | 520-5047-00 | 927504200 (combo).. . FlleCab, Motor
Star Trek 520-5033-00 | £50.5050- 5047-00 | 520;5042-00 520-5137-01 | 520-5136-15 | 520-5138-00 520-5055-02 | $20-5124-00 | Single OPTO:
25th Anniversary BBy PR RRe0 0N Se0 e I00 I8 2 ie Starship Troopers e 520-5125-00 | Ball Trough
i Y o 1 520-5082-00 | Long Hop opTO:
Hook e 3%3’)1?0 520-5050-01 | 520-5047-00 | 920501200 £50-5085:01 | L/R Orbit Lane
520-5052-00 520-5124-00 | Single OPTO:
Lethal 520-5033-00 520-5052-00 ko iy 520-5137-01 | 520-5136-16 | 520-5138-00 520-5055-03 | pe3-2122-00
Weapon 3 5 Flinpor | 520505001 | 520-6047-01 | *5550055" | 520-5055-00 VNGO 198 X 32 250515500 | Ball Trough
0 3 _ g 520-5082-00 | Long Hop opTo:
e 522"_3%3‘)%?" 520-5050-02 | 520-5047-01 | 92%5052:90 | 520.5055-00 520-5083-01 | Jump Ramp
; ; . 520-5052-00 520-5173-00 | Dual OPTO:
Ro'_prli(gn%SBullwmkle 5220_-F5|%3;3:2-?0 520-5050-02 | 520-5047-01 | 52%,5952:00 | 520.6055.00 | } | Lost In Space 520-5137-01 | 520-5136-16 | 520-5138-00 | °752505>" | 520-5055-038 | 2552174700 | Ball Trough
: B - il Lkl e 1nann | 520-5052-00 eqrea | 520-5173-00 | Dual OPTO:
%uarﬁl(ssm 5230_-F5"(;)7p€z?o 650.5060.021|520.0u7l0p 52102-3(;(55-200 520-5055-00 | Nene e Godzilla 520-5137-01 | 520-5136-16 | 520-5138-00 | °%7 222 | 520-5055-03 | 225212250 | Bal Trough
- - ' 520-5052-00 520-5173-00 | Dual OPTO:
i -5070- -5052- -> 520-5137-01 | 520-5136-16 | 520-5138-00 520-5055-03 | 220-2173-1)
FeLaciion 5220_,51%7’)09?0 520-5050-03 | 520-5047-02 | °2%,5052°00 | 520.5055-00 | : | SSlh P 128 X 32 520-5174-00 | Ball Trough
e Eo0.E052.00 520-5082-00 | Long Hop opTO:
tThageCsr;r&m 23_'Fupp >00 | 520-5050-03 | 520-5047-02 | %2%5%290 | 520-5085-01 | 520-5083-01 | Kenny Trough |
%ﬁqxq\’{,‘ds o900 | 520-5077-00 | 520-5047-02 520-5082-00 | 520.5055-01 | *
WWF 5205070 / 5080 -00 520-5052-00
Hoyal Rimble e ooy | 520-5077-00 | 520-5047-02 | *5585¢55" | 520-5055-01
S 5235)_-':5&7[)68—90 520-5077-00 | 520-5047-02 | 920505200 | 520.5055.01
. 520-5076-00 520-5075-00 520-5102-00 | Single OPTO:
Maverick 3-Flipper | 520-5050-03 | 520-5047-03 | "5 ¢ | 520-6092-01 | B55°5105.00 | Paddle Boat
Mary Shelley’s 520-5076-00 520-5075-00 ‘
Frankenstelx 3-Flipper BE0/R0NT 001, 220-8040:08 | oo X 64 e
520-5070 /5080 -00 520-5075-00 520-5124-00 | Single OPTO:
Baywatch e ooy | 520-5126-02 | 520-5047-08 | *5550 2 | 520-5002-01 | B55:2155:00 | Ball Trough ( (
Batman 520-5076-00 520-5075-00 520-5124-00 | Single OPTO: :
. 520-5126-02 | 520-5047-03 520-5092-01 | 2e~21=2-23 i .
Forever 3-Flipper 192 X 64 520-5125-00 | _Ball Trough t Note: Toorder Game Specific CPU/Sound Board please specify Game Name.
Table continued on the next page. " s
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APPENDIX E APPENDIX E
Generic Coil Cross-Reference Guide 1 i ) G Flipper Coil Table f

2 : : i 4 Gn : ** ; T“ ‘ V ( SPI N2 / Gauge-Turns / Color SPI N2 / Gauge-Turns / Color
20-400| 1.0 Q |090-5021-00 24-940 1| 55 @ 090-5036-00T . not available 090-5020-10 LEFT RIGHT LEFT RIGHT
22-500| 1.7 Q [090-5017-00 090-5036-00B | 22-750/30-2600 | 2.6 /920 Q [N/A 090-5011-00 s 090-5032-00 :
22.600| 2.2 @ |090-5023-00 | 25-1240| 9.3 © [090-5034-00 22-900 t 3.4 Q |YEL 090-5020-20T tar Wars 2 |22-1080-YEL-GRN- SAME
23-700( 3.1 Q [090-5022-00 090-5044-00T 090-5032-00T § 5 090-5020-30

10.3 Q 22-1080 4.3 Q |YEUGRN Rocky & Bullwinkle & Friends 2 SAME
23-750| 3.4 Q |090-5019-00 261200 1 090-5044-00B i 090-5032-00B 23-900 -GRN-

23-800 1| 3.6 © 090-5001-00T | 27-1300| 14.2 @ |090-5003-00 | 23-620/30-2600 % | 2.4/75.0 Q@ |N/A 090-5006-00 Jlitasaie Paric 3 203%36%)-2823- SANE _ 23?%_38%3% _

: 090-5001-00B | 27-1400| 14.7 @ |090-5015-00 § 23-700/30-2600 1| 3.0/835 Q@ |N/A 090-5013-00 . e 7
23-840| 4.0 © |090-5005:00 | oo 4z00l 465 o [090-5004-00T 23-800/30-2600 ¥| 2.8 /90.5 Q [N/A 090-5012-00 Last Action Hero 2 23900 -GRN- SAME 4 -

23-1200| 7.1 Q [090-5008-00 i 090-5004-00B 23-900 3.8 Q |GRN 090-5020-30 090-5032-00 | 090-5041-00

I A 3 |22-1080-YEL-GRN- SAME 25-1800 -BLU-GRN-
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 Q |090-5002-00 | 29-2000] 33.6 Q |090-5016-00 24-1570 9.5 Q |N/A 090-5025-00 The Who's Tommy 3 203?36%)-260?3- SAME 25-1%%%§81U98RN- .
NOTE: Ohm values may vary +/- .03Q depending on meter calibration. 25-1800 13.8 @ |BLU/GRN|090-5041-00 A SRR B
1 Coil Part Ns 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. WWF Royal Rumble 4 29.1080 -YEL-GRN- SAME 25.1800 -BLU-GRN- SAME
+ These coils are dual-wound. :
Guns N’ Roses 3 |221080 VELGRN.|  SAME 23:1100 .ORG-
MA LUGLESS COILS MINI-COILS ; P T
NS | [GA-TURNS  Res. ()] SPILPART RNS| Res. (©2)] SPI PART Maverick 3 | 2.1080 -YEL-GRN- SAME 291080 .YEL-GRN-
22-650 23-800| 3.6 Q |090-5053-00 29-1000] 15.2 Q [090-5059-00 : i B 5inh 560.5050.00
The above coil has 12" leads. 31-1500] 52.0 © |090-5054-00 Mary Shelley's Frankenstein 3 23-1100 -ORG- SAME ' 23-1100 -ORG-
|NOTE: All Coil Part Nes listed Do Not Include Coil Sleeves (must be ordered separately) ] 32-1800]| 50.2 Q |090-5031-00 Baywatch 4 090-5030-00 090-5020-30 090-5025-00 090-5030-00
23-1100 -ORG- 23-900 -GRN- 24-1570 -N/A- 23-1100 -ORG-
i i 090-5032-00 090-5020-20 090-5020-30
Flipper Coil Table Bt Himan pvane 3 |22-1080-YEL-GRN-|  22-900 -YEL- 23-900 -GRN-
, 090-5032-00
UPPER FLIPPER ibolojs 2 | 22-1080 -YEL-GRN- SAME
SPI N2 / Gauge-Turns / Color SPI N2 / Gauge-Turns / Color Golden Eye Doteil ) Oz T SAME
LEFT RIGHT LEFT RIGHT i 090-5020-20 080505500
090-5011-00 ’ / Tsle 2 22-900 -YEL- | 22-1080 -YEL-GRN-
Laser War ¥ 2 29750 / 30-2600 SAME ( (
ID4: Independence Da 3 oo SAME 090-5020-30
i 090-5006-00 090-5006-00 el il y 22-1080 -YEL-GRN- 23-900 -GRN-
Secret Service ¥ 3 23-620 / 30-2600 SAME 23-620 / 30-2600
Space Jam + 2 090-5032-00T 090-5020-20T
T do Alley # 3 090-5011-00 090-5013-00 090-5012-00 p 292.1080 -YEL-GRN- 22.900 -YEL-
bttt 22-750 / 30-2600 23-700/ 30-2600 23-800 / 30-2600 OE AT
090-5011-00 The Star Wars Trilogy - Special Edition | 2 22.1080 -YEL-GRN- SAME
Time Machine ¥ 2 22.750 / 30-2600 SAME 090-5032-00T
f These coils are dual-wound. The LostiWertd:. Jurassic Park 2 |22-1080 -YEL-GRN- SAME
Playboy 35th Anniversary 1+ 2 203_%5’8?385 SAME The X-Files t 2 22-(1)3(;05?\:{BEIS%LN- SAME
ABC Monday Night Football 1 2 ey SAME Starship Troopers | 3 cestha il SAME S e
T+ A very small % of these games used a 090-5020-20 coil which used a proto-type Solid State Flipper System. The two types of coils both f ; Ll 090-5030-00T ‘
are 2%-900 coils; the onlyg difference being the addition of the 1N5404 Diode on the (-02) coils which was used in the Deger Design. Viper Night Drivin' 2 23-1100 -ORG- SAME
090-5020-20 . 090-5030-00T 090-5032-00T
Robocop 2 55900 YEL. SAME Lost In Space } 2 23-1100 -ORG- | 22-1080 -YEL-GRN-
Phantom of the Opera 2 329_%38 ?3528_ SAME / Godzilla t 2 22-(1)?)2059$E12((J;LN- SAME
Back to the Future 2 b o SAME South Park t s b oLl SAME " .
; 090-5020-20 1 Coil Part N2s ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side);
The Simpsons 2 22.900 -YEL- SAME Coil Part N°s ending with a "B" signifies the Diode is on the bottom of the lugs.
Checkpoint 2 23%5’8 ?3528 SAME
Teenage Mutant Ninja Turtles 2 2039305002&?3 SAME
Batman 2 e SAME
Star Trek 25th Anniversary 2 fﬁgfg?gﬁﬁ_ SAME
: 090-5030-00 090-5020-30 :
Hook 2 23-1100 -ORG- 23-900 -GRN- ( (
Lethal Weapon 3 2 et SAME
Table continued on the next page. i
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APPENDIX F
Motor Specification Table

The following table only list games that used motors.

APPENDIX F

Motor Specification Table

The following table only list games that used motors

ABC Monday Night Football Qe oet Molar ety s, 515-5222-00 Splnhing Disc "~ Multi Products Motor 24v A.C. e
Up/DovgwrgMacr’]vement - v:srg;Pl\l;A to\:vm i with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Phantom of the Opera oK 515-5256-00 Backbox Fan Multi Products Motor 24v A.C.
P Lp D&:g xg"elme"t 60tz SW 11 RPM COW (Tomado Wind) 50/60Hz 3W 3600 RPM CW 515-6531-00
ee v
A Motor D.C. (KEN - - H
Checkpoint Al o N(I : ) 041:300720 ID4: Independence Day ol Servo Motor (94322) 041-5045-00
Shaker e 041-5002-00 { X-Wing Bowman Motor 24v A.C.
it - :C‘/ll:rator) The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM COW 515-6383-01
Teenage Mutant Ninja Turtles Spmngglg’clfgf Ball e%rzs %%r,\flgv\';\'c' 515-5397-00 Snagger & Center Link Multi Products Motor 20v D.C. 515-6715-03
i Lift Up/Down Movement 9 RPM Non-Directional i il
Batman gl et BOMIRIINGOL 515-5256-00 The Lost World: J.P. Johnson Motor (Vibrator) 10.5v D.C
Up/Down Movement Gosz\,?r\:]v 11MRI:MZC40W Shaker 10 AMP 2950 RPM CW . 041-5029-00
Aol (o) an wvotor Vv 7 % 7
Swinging Target 515-5534-00 . X-File Cabinet Multi Products Motor 20v D.C.
22" RPM The X-Files Lift Up/Down Movement 9 RPM CCW 041-5057-00
Star Trek 25th Anniversary Transporter F/X Gear I:\;I‘ZtoFg g&v AC. 500-5421-00 L e Hay%or:j nggggo% Iqs};}m}ilnt, Ir&c. %tep;éeta]r I;{I)otor.
- arno ere 140 on-Caplive a
Cooling Fan i d Starship Troopers Forward/Reverse Movement | HSI #36864-12 (Unipolar) / Travel per Step = .004 | 915-6794-00-50
{for Transpofar E/X) 45" Motor 12v 041-5014- Step Angle = 15°/ 12v D.C. / 4.6W
A 44 1 Spinning Di Multi P HoH
Lethal Weapon 3 Spinning Light L o 041-5017-00 Lost In Space with Magnet. 8060112 W 356 RPM COW 515-6347-00
Bar Target Bowman Motor 24v s Johnson Motor (Vibrator) 10.5v D.C. i i
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00 Godzilla by 10 AMP 2950 RPM CW dn ik
A.C. + Please Note: Not Compatible with old Motor 041-5029-00 (Shaker Motor Assy. 515-5893-00).
Star Wars Vi o o 515-5571-00 THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY, 515-5893-01.
Death St B "G" Motor 24v A.C. u : ; :
F‘if,‘tgﬁo,;’” R Bo G 515-5570-00 No motors were used on the following games: Laser War, Secret Service, Torpedo Alley, Time Machine,
s " Playboy 35th Anniversary, Robocop, Back to the Future, The Simpsons, Hook, Guns N’ Roses, Baywatch
. ; Nell Log "Cutting Blade Autotrol Model E Motor 24v ; : » K ) : , - =) ,
Rocky & Bullwinkle & Friends | Forard/Back Movement 60hz 4W 3 RPM CCW 041-5023-00 Space Jam, Viper Night Drivin’, South Park.
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
i T-Rex Bowman Motor 24v
JgtassiciRark Up/Down Movement 11 RPM CW 041-5026-00
Johnson Motor
Shaker (Vi=brato r) 041 -5002"00
Crane Multi Products Motor 12v D.C.
i I Left/Right Movement #3312 OSC 041-5027-00
ast Action Hero Johnson Motor (Vibrator) 10.5v D.C
Shaker 10 AMP 2050 RPM O 041-5029-00
Tombstone Bowman Motor 24v A.C.
Thlas ok the GHymt Up/Down Movement 6 RPM CCW 515-5900-00
Johnson Motor (Vibrator) 10.5v D.C.
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders Se(rs\)/%l(\)ﬂg)tor 041-5032-00
RIhig Sl Motor D.C. 041-5033-00 :
WWF Royal Rumble Shaker St el R L 041-5029-00
Maverick, The Movie Tuming Paddie Wheel MoLeRr & 041-5036-00 ’
Mary Shelley’s Frankenstein | | ioqibiear Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement 60Hz 3W 6 RPM CCW 515-6383-00
Rocket Bowman Motor 24v A.C.
Up/Down Movement 60Hz 3W 6 RPM CCW 515-6383-00
Moon Unit Multi Products Motor 24v A.C.
fipatioitd Rotational Orbit 50/60Hz 3W 6 RPM CCW. 515-6487-00
Johnson Motor (Vibrator) 10.5v D.C.
Satellite Bowman Motor 24v A.C.
Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW 515-6528-00
Table continued on the next page.
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APPENDIX G

Part Number Prefix Classification Codes

VI.

VII.

VIIL.

Page 122

ELECTRICAL SOURCE, ENERGY & SIGNAL CONVERTERS

010- Transformers

031- Speakers !

090- Solenoids (Coils)

CONDUCTORS, CONNECTORS & INSULATORS
034- Line Cords

036- Cable and Harness Assemblies
041- Motors

045- Connectors SAII Types)

077- Lamp Sockets

?IRCUITS & CIRCUIT ELEMENTS

- ICs
110- Transistors
112- Diodes
121- Resistors i )
123- Resistors (Variable & Adjustable)
124- Re%ulators & Bridge Rectifiers
125- CAPS
140- Crystals
165- Light Bulbs
180- Switches
190- Relays
BOLTS, SCREWS, NUTS & WASHERS
231- Bolts
232- Screws (Pan Head)
234- Screws (HWH
237- Screws (Misc.
240- Nuts (MISCF)
242- Washers (Flat, Round)
244- Washers (Split Locké
246- Washers (Lockers, External Tooth)
MECHANICAL COMPONENTS
249- Rivets
251- Pins (Dowel) i
254- Stand-Offs, Spacers and Shims
260- Steel Ball _
265- Springs (Extension)
266- Springs (Compression)
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing

HANDLES, LOCKS, CATCHES & LATCHES, KEYS & HINGES

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

FABRICATED PARTS (IN-HOUSE ASSEMBLIES i
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) Parts (Rubber Rings, Molded Plastic)
550- Molded (Inserts)

BULK MATERIALS

600- Braided Ground Wire

601- Stranded Wire

602- Ribbon Cable !

605- Sleeving (Shrink Tubing)

626- Foam Rubber

MISCELLANEOUS i

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)

\
\
\

/
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‘Part N2 Prefix Class. Codes
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APPENDIX H
Playfield Inserts (Plastic Light Covers)
Patterns: STARBURST | STARBURST | STARBURST | STARBURST | STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
ZUINS %
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
1-156" X 34" 1-14" X 1-15" 2-V4" X 1-1/8" 2-14" X 1-18" 1-14" X 1-15" 2" X 2-1»"
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
. ( ety WIS )
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST | STARBURST | STARBURST | STARBURST | STARBURST | STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD | ARROW-HEAD BULLET TRIANGLE
550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

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

Instructions:

Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit N® which correspond
to the color of that part. The "-XX" in Part N°s which may come in various colors should be replaced with the desired 2-Digit
Ne. corresponding to the color desired. Not all colors may be available.

Ne| Col S0 It 30 lor lo
-00 | Black or Solid Clear | -03 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold

-02 | Red -05 | Blue -08 White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown
Appendix — H — S Page 123

Playfield Inserts




APPENDIX | g fad
Stand-Up Targets

. -00 | Black
‘ “Bra;gg?ns -01 | Clear
| Insert» is -02 | Red
\ reversed, i Amber
allowing 03
for Rear -04 | Green
Mounted -05 | Blue
application. 206 | Yellow
-07 | Orange
i -08 | White
Take Note: e e
1. Forltems A-E, for the Target Assembly use the "500-" SP| N2; I o
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 N°. -11 | Fluor. Green
2. ltems A-E come in various colors. These targets may not be Fiuor. Blue
available in every color. The "-XX" in should be replaced with the -12 :
desired 2-Digit N2 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: 14 | Gray
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -04 Green (A, B); x L
-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 to the Switch Matrix Grid of this game. u-ﬁ

L4

d S 8 { i Al i
A Modular Stand-Up Target Narrow Assy. 500-6138-XX D Modular Stand-Up Target Round Assy. 500-6075-XX
Stand-Up Target Narrow (Insert) 545-6138-XX Stand-Up Target Round (Insert) 545-6075-XX
B Modular Stand-Up Target Square Assy. 500-6139-XX E Mod. Stand-Up Target 1" Spherical Assy. 500-6189-XX
Stand-Up Target Square (Insert) 545-6139-XX Stand-Up Target 1" Spherical (Insert) 545-6189-XX
i ’ K s NOTE: To receive the Target Assy. with the « Target Insert »
C Modilor sanaa lofiRtoet oo Aos) 500-6228-XX « Reversed » simply add a "R" at the end of the Part N2, See Side

Stand-Up Target Rectangle (Insert) 545-6228-XX |view picture above to compare (dashed line shows target reversed).

Ses 5

Take Note:

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

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

For switches used corresponding to the Switch Matrix

Grid of this game, see Sec. 3, Chp. 2, ...Diagnostics.

al 2
4 Note: ltem 2A, is a riveted Sub-Assy. which includes the following items for reference:
A1— Stack Switch Radius End (180-5133-00), A2— Washer 5/16" (242-5017-00),

A3— Rivet 1/8" @ X 3/16" (249-5001-00) and A4— Rectangular Target (545-5145-XX).

500-5232-XX

hel 1) [} o]

1" Round Stand-Up Target Assy.

4 Note: ltem 3A, is a riveted Sub-Assy. which includes the following items for reference:
S i e AR 3 Al— i i 180-5133-00), A2— Washer 5/16" (242-5017-00),

+ Note: Item 1A, is a riveted Sub-Assy. which includes the following items for reference: 2;_ allegl: ﬁgllgl;(%a;?glsé:gd éom-oo) and )A4— 1" Square Targe(t (545_5470_))0()_

A1— Stack Switch Radius End (180-5133-00), A2— Washer 5/16" (242-5017-00),

A3— Rivet 1/8" o X 3/16" (249-5001-00) and Ad— 1* Round Target (545-5456-XX). 500-5835-XX

¢l d

e

v iveed Sub-Assy.which includés the 1oilowing items for reference:
A1— Stack Switch Square End (180-5132-00), A2— Washer 5/16" (242-5017-00),
A3— Rivet 1/8" @ X 3/16" (249-5001-00) and A4— Narrow Target (545-5210-XX).
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Stand-Up Targets

GLOSSARY OF TERMS

A Followed after a number means "Amp." or Ampage in an expres-
sion relating to an electrical object. (e.g. 8A).

AC (Acronym) Alternating Current.
Adj. (Abbreviation) Adjustment(s).
Assy. (Abbreviation) Assembly.
Au. (Abbreviation) Audit(s).

Bd. (Abbreviation) Board.

BOT (Abbreviation) Bottom.

Brkt. (Abbreviation) Bracket.

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

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

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

Conn. (Abbreviation) Connector.

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

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

CT (Abbreviation) Center.

DC (Abbreviation) Direct Current.

DT (Abbreviation) Drop Target(s).

DOTS (Acronym) Diode On Terminal Strip.

EB (Abbreviation) Extra Ball.

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

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

e.g. (Abbreviation) Latin- Exempli gratia. For Example.
EOS (Acronym) End-Of-Stroke (i.e. Switch for flipper).
F (Abbreviation) Fuse (i.e. F23).

GA-Turn Gauge & Tumn describing the windings on a coil (e.g. 283-
800, 23 is the gauge of wire and 800 is the amount of windings.

G.l. (Abbreviation) General lllumination (Lamps).

HWH (Abbreviation) Hex Washer Head.

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

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

l.e. (Abbreviation) Latin- Id est. Thatis.

10 or I/O (Abbreviation) Input/ Output (e.g. I/O Power Driver Bd.)
LT, Lt. or L. (Abbreviation) Left.

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

LED (Acronym) Light Emitting Diode.
Loop [Shot] Continuously up a ramp and back to the flipper.
Lwr. (Abbreviation) Lower.

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

MB (Abbreviation) Magnet Board.

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

MID (Abbreviation) Middle

Non-Reflexive See Reflexive.

No. or N2 or # (Abbreviation) Number

NPF (Acronym) No Problem Found.

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

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

NS (Abbreviation) Not Stuffed. (Use in Part Listings, Sec. 5)
OD or O.D. (Abbreviation) Outside Dimension.

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

PCB (Acronym) Printed Circuit Board

Glossary of Terms

P/F (Abbreviation) Playfield.

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

Plumb Bob Tilt Weight on Tilt Assembly.

PPH (Abbreviation) Phillips Pan Head.

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

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

Relay An automatic switch operated by 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) Return 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.

Tri-Ball Three balls in play.

TTL (Abbreviation) Transistor-Transistor Logic

Upr. (Abbreviation) Upper.

V orv (Abbreviation) Volt(s).

Ver. (Abbreviation) Version.

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

X (Abbreviation) "Times" A multiplier; also used in dimensions.
X-Ball An undetermined number of ball(s) during game play.

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

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

"-00T" "T" at the end of Coil Part Numbers signifies that the diode
is a)ttached to the top of the lug (the side nearest the coil-wind-
ing).
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SEGA PINBALL, INC. LIMITED WARRANTY

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

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

NO OTHER PARTS OF SELLER’S PRODUCT ARE WARRANTED.

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

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

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

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO IMPROPER INSTALLATION OR USAGE, OR ALTERATION. IN NO EVENT SHALL THE SELLER
BE LIABLE FOR ANY ANTICIPATED PROFITS, LOSS OF PROFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A
SEGA 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-SEGA PINBALL INC. PARTS OR
MODIFICATIONS OF GAME CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES.
TRANSPORT PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING
ANY GAME. ALWAYS DISCONNECT THE LINE VOLTAGE BEFORE SERVICING. SOME PARTS MAY STILL HOLD
CURRENT WHEN UNPLUGGED. ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING
COMPONENTS.

SUBSTITUTIONS OF PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Warning

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED
AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. IT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS F@R A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED T@ PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIR@NMENT. OPERATION OF
THIS EQUIPMENT IN ARESIDENTIAL 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 RGUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE/FCC RULES. T@
MAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GROUND STRAPS Té@ THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS N@T TQ'BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANY@NE 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@F INFRINGEMENT OR
IMITATION. THE RIGHT IS RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR N@TICE.
Portals, Icon Designs, logos, names, characters, &

all related indicia are trademarks of Sega Pinball,
Inc.™ ® ©1999. All Rights Reserved.

"Multiball" is a registered trademark of Williams
Electronics Games, Inc. Used by permission.

PCB Schematics (Section 5, Chapter 4) by CES,

s LR
Groative Electronics & Software, [no: © 1996, outh Park Logo, names, characters, & all related indicia are

copyrighted trademarks of Comedy Central, TM & © 1998 . All Rights Reserved.
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