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THE BACK BOX: Wel, we'vedone it again! We went and changed our Backbox.,

Why? Well, first, we want to.change the look of our games periodically also trying to retain
379 the original Pinball ook and characteristics”. The Sega Showcase | Backbox, introduced

: jj in Spacedam™ and used through Viper™ was a bold change from the "Classic”™ Style...

: however, with changes came adjustments; the Sega Showcase | Backbox had a "swing-

open” door which limited setvicing of.the PCBs to the Right Side of the game. We had

quite a few requests to relin to the "Old" Style from a servicing standpoint. First introduced

i in Lost In Space” is the NEW Sega Showcease H Backbox! Another innovative and bold

AREe new look! A Backbox using a'single lock and-an easy-to-remove Back Glass & Speaker

Panel / Dot Matrix Display. The oiéerating principles are the same: it stili folds down {(using the original allen

wrenich key) and Iaés upon the cabinet side armor molding. And, you can now service the PCBs from sither

side of the game! Back Glass & Speaker Panel 7 Dot Matiix Display cleaning and removal is easier. The

reviews have been great, just took at vour own game! For miore on Backbox Paits, see Section 4, Chapter | & ¥

1, Parts Identificaiton (The Pink Pages). Sid@ View of the New Showcase Il ns I

WOW! Look what’s new at Sega Pinball! E; i

i h MAGNETS; Imagine an electro-magnet in a Pinhall Machine being used on
77 the playfield that requires No Extra Inferface Board! Well, we've done il
¥ 237% Through long-ierm tield testing and design we have produced the use of
(rj electro-maghetic features on.our games just like-we use a coil ina Pop
3 Bumper, Slingshot or VUK. Through game soflware programming we can
- control the magnetic properties in all four {4) Magnet Assemblies used in this
game (one of which acts as a Top Orbit. Diverter)...and No interface Board!
The magnets still get the same resuils as if we're using an Interface Board.

s This change was to keap things simple. Troubleshooting? Easier! Now, no
more extra schematics to scheme over., just troubleshoot like any other coil. For more on
treubleshooting, see Section 3, Chapter 2, Go To Diagnostics Menu {then Go %o Coil Menu)
or Section 5, Chapter 1, Backbox Wiring.

» §g oo A Partial View of the

ot ) .
e s-4coz O Power Driver Board
' : baviach Schematic showing
Hop Top coi .
DRIVER Bb, 5t oy the location of the
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: TROUGH DUAL
(7 OFTO BOARDS:

39 We have heen using
Single OPTO Switch
Boards in our Ball
Troughs {as the switch
forthe Trough Up- -
Kicker) for a long while
now and wilth great
success! Through long-term field
testing and design we have produced
the Dual OPTO Switch Board, Why?
Increased reliabilty and handling of the flow of pinballs
in and out of the Ball Trough. In our past games Baywatch™ A
through Viger™ the Ball Trough Design used only a Siagle OPTO Sl W
Switch at the Trough Up-Kicker, This designed proved itself refiable. However, ™ O
as we strive continuously for imnprovements, we have found by using a Dual OPTO Switch
Board it will now act as a monitoring device in the event a "double-ball” stack occurs at the
Trough Up-Kicker (A double-bali stack is when a ball sits upon the {op of the bottom ball over
the Trough Up-Kicker.). Firstintroduced in Lost In Space™ the Dual GPTO Switch Board
will identify this and aliow ball transistion to process faster and fiuently. For more on troubie-
shooting, see Section 3, Chapter 2, Go To Diagnostics Menu {then Go To Switch Menu) or — ]
Section 5, Chapter 4, Printed Circuit Boards {PCHs), Trough Up-Kicker Dual OPTO Boards
Theory of Operation & Schematic, ..Component Layout & Parts, OPTO Troubleshooting 1
and Trough Dual OPTO Boards Alighment (Test for LEDT & LED2).

4-Ball Trough with |
the New Dual OPTO
Swiich Board

New to our Pinball Games?
Don't forget to go over Section 3, Chaptler 1, Portals™ Service Menu Introduction. If using Diagnostics.. very usefull
And, as always, if you get stuck? Commenis? Questions? Call Technical Support at 800-542-5377 or 708-345-7700.
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BACKBQX LAYOUT LOCATIONS: FUSES ERIDGES RELAYS & ROMS

isp;ay Power Supply Bd.Jj

The Display Conlrofiar Board |
{holds the Display ROM Loo: ROMO)
is posilioned bahind the 128 X 32,
Dot Matrix Display Board
{Mefther board conlaim Fuses.} -

; Piayheki
H Power
: Inledock ,

USA:
8 Amp 250v
Slo-Bio Fusa

Jitermnational:
5-Amp 250y
Slo-fHo Fuse

Service Outlet
USA)

Valume Control & Service Swhches J -

For operational usage, see B
Sestion 3, Chapler §, Ponals Seivice
kden Introduction

onfolf
Switch -
(undet cabinet}

FFor Backiox & C&hinei Goneral Pmis, 508 Sec{ton &, Chaptm’ i,
Panis idenliffcation & Local:on (i‘ he ?mk Pages]

) . Far Schemaliss andfor Component Pans on abm.re Bnafds Son
S Sec. &, Chp. 4, Printed Circuit Boards (PCBs) (The Yelow Pages}

T A 250v 5.8,

wa_| 3A 250y 5.B.

L1, Fiipper (GRY-YEL RED: YEL) 5

Left Magnet (VIE}-YELMBLK}
Top. Maqﬁei (VIO YELHBLK}

wa | 8A 250y 5.8, | ¢

nfa | 3A 250v S.B.

wa | 3A 250v 5.8,

Aid, Magnet (ViO-YEL. ¢BLK}_

Bol, Ma nat VIO-YEL«BL

3A250v33 oy [

D157 250 26, | 12 Shaker Motor

212A 250y 8.8, Shaker Motor

Find-1t-In-Front:
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180y DO High
Current Colls

+20v O Low

Cuirent Coils
+/- 12w G
Sound /
Dis!ag fLegle
+18vDC 2
Ifunsination

567 DC Logle §

F6 7A2bﬁ\r8§3. 1

Pﬁmary ngh F’cwef Coii«JFizppars

F? { 5A 250v S.8.

Low Power Coils

F8 | 5A 250y 8.8, Logic Power
Fo_} 5A 250v 8.8, Lagic Povrer )
F20] 3A 250v S8, Magnets
1F21 3A 250v 8.8, Cails
1F22 | BA250v 5.8, Controlied Lamps
CiF231 4A 250y 3.8, Logic

F241 5A 250v $.8,

G Lamps (BRN-WHT o WHT-BRN}

1$251 5A-250v 5.8,

G.1 Lamps (YEL to WHT-YEL)

|Fos] 54250098,

G}, Lamps (GRN o WHT-GRN}

54 250y 8.8

1.8A 050V S8,

Gl Lamps (VIO to WHT-VIO)

HSU AC Main Fuse' Lme ;Domestzc ar US. }
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% FIND-IT-IN-FRONT: DR. PINBALL SECTION EXPLAINED

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 lecating important technical
information needed to troubleshoot the Pinball Machine. Dr. Pinball is aiso available on the game in the Portals™
Service Menu. This variation is in a Flow Chait Help Format. To get into the Portals™Service Menu:

Siep 1
Enter the Portals™ Service Meny by
pushing the Black "BEGIN TEST” Button.

Ensure the Piaylisld Power inteilock
Swileh {Localed inside Coin Deggd .
is pulled o1, This Is requlred fo

atrd Flashiamp Testing.

IMPORTANT l

i S e
In-our Portals™Service Menu, selecting the "DR." leon will bring the operatortechnician into
Dr. Pinbalt (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 i froubleshooting a problem with.the
machine in a Flow Chart format (Just follow along & answer the questions.).

¥ Y% 7% Tk HOWITWORKS Y% Y% % T¥

First, the operatorftechnician must enter the Service Mode (for a cormplete description of the Portais™Service
Ment: 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 fo left pulling a banner "Portais™ ® SEGA
PINBALL, INC.," followed by the MAIN MENU,

While in the MAIN MENU, select the "DIAG" leon, then select the Cross "DR." feon. This will bring you {the
operator / technician} into DR. PINBALL (Flow Chart Menus) which offers you a choice of three {3) Sub-Menus:
Coll "DR.," Switch "DR." and Lamp "DR." feons. Selecting a particular sub-menu will give you a choice of which
specific Fipper, Coil, Switch or Lamp circuit needs to be diagnosed. The display will now ask a question or give a
procedure fo 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-feons which will prompt the operator). You the operatorftechnician must respond by using
your Fipper Butions to "SELECT" a Mini-icon-and the Start Button to "ENTER" your selection.

Note: The "Portals” service switches located on the coin door can also be used fo sslect and enter
Mini-leons, In swilch test this is requiired since flipper and start switches are part of the test.

From the Main Menu From the Dlagnosiics From he Dr. Pinball Benu

In Poriats” feny
GO TC GO TO GO TOCOIL,
DIAGNOSTICS MEKU R, PINGALL SWITCH OR LAMP
_ ) i FLOW CHARTS

The following are the Mini-lcons with explanations for the Dz Pinball Sub-Menus:

Selecta Coll, Lamp, Swilchor ﬁ"if)per to diagnose with *-*
or *+* leon; Then select the *RUN

PREY" goes back 10 pravious question.

QUIT" exits Poitals complelely.

§ Seen when queslion is being asked on lhe Display. Select
] "YES® or '"NO” to answer question given.
*END” lets you salect a ney ilerm to test.

Seen when diagnosis is given.
Select anﬁt{con for your next step.
2 gives Help.

In Coit Flow Chart Menw, seleat *PULSE” to pulse e coll
selected,

|

Find-H-in-Front:
DR. &

icon lo aclivate the choice.

Dr. Pinball 12
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¥ DIAGNOSTIC AIDS ¢

The display reads "OPERATOR ALERT..." — A message displayed
during Game Mode or Power-Up 1o alert the operator of a problem.

OPERATOR ALERT works by monitoring any swilch aclivated coilthat has the potential to trap a ball when
disabled (e.g. in the Auto.Launch, Scoop, Eject, etc.). If this assembly has a closed swilch indicating a ball is stuck
or the switch is stuck closad, the CPU Board will activate the coilten times. if the switch remains closed, the
%}?me will display a message indicating there is a problem (e.g. "OPERATOR ALERT AUTO LAUNCH NOT
ORKING"). This not only warns the operator of a probler immediately, but indicates exactly where the operator

should look to resolve it.

The di‘%{:}lgy flashes "OPEN THE COIN DOOR” — This indicates
that CMOS RAM memory (CPU Loc. U212) has been corrupted.

This is caused by either failur’é-_in-_memory ie,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 Merory Protect Switch,
Check battery voltage at CMOS RAM with power oft.

CPU DIP SWITCH SETTINGS, LOC. SW300 CPU/SOUND BOARD
. - CUSTOMFACTORY AD_JUSITMENTS BY COUNTRY™ .

©PU COURTRY SEFTING: %] [ crucouurryserniia: [por iR e CPU COWIIRY SETTING:
USA* FRANCE HORWAY
CPU COUNTRY SETTRIG: . GPU COUNTRY SETING: |Fos P COUNTAY SETTIRG:
AUSTHIA QERMANY: SWEOEN -
CPU COUNTRY SEETHIC: TGP0 COURTRY SETTING: CPUCOUNTRY SETTHG: |
BELGIUN MY SWITZERLAND
| CPU COUNTRY SETTING: & .} cpycounTRY SETTNG: o CPU COUNTRY SETTING:
BRAZIL TOBARAN ¢ s UK
GPU COUNTHY SETTHG: 2|1 crucowiY SEfTG: 1Pos [
Sl nemdesiangs. . OV
CARADA : &Q,ﬁt,gf,ﬁ}bm, <

_Game ROM: . GPU/Sound Board U210 965-0289-40
[Volce ROMT. |~ 4MB._.__ | CPU/Sound Board U1z 965-0280-40
Volee ROM2 - |- AMB._ | CPUJSound Board 21 965-0291-40
 VolceRoMa | "ePU Sollid Board U3 965-0292-40-
ce CPU/Sound Board | U3y 965-0203-40
CPU/Sound Board uz 965-0294-40

! Find-It-In-Front: -
Dr. Pinball IS - DR. &




From| !I};; Haln Men
Qo TO DIAGNOSTICS
MENU

it

B i

ATH

(BT
SLO7

£ G s
5TH .
COM TRDUGH
SLOT ft {LEFT)

e oo Bt

From the Dlagnostics
Hanu
GO TO BWITCH
MENLF
P

aALL
8OT
Sk B

il
TURBED

Eadut £

BUMPER

Erom e Switch Fram the Switch
GO TO Swll‘il'ci‘l OR GO TO rg‘l!fr{])l;();\'rtb
ACTIVE S¥ATCH TEST SWITCH TESY

e

LEFT
CUTEARE
i B

FLIPFER
EUI T(}H

LT CAPTIVE -

FEGHT
FURED
BUMPER

Lter F

LEFY
RETURH
LARE

# T
FUPPFR E0.S
{Ene-ol- S!roke

nl.,vvs-x Easd

RIGHT -
BN THOUGH
BLOT &2

en gy Tres L BF

CENTER
GO SLOT

A4-HALL
TROUGH

-]
Bl veers BB weers AR

#3 FIGHT
FLIPPER
BUTTCH
W Soiaeptnndy
4 RIGHT
FUPFERE.D.S.

LEFT
SLNGSHOT

it FF

RIGHT
CUITLANE
Vot BiF
RIGHT
BETURN
LANE

TR e E

. 4-BALL RIGHY
GO TROUGH 4-BANK
BLOT VUK OPTO

w2
onie B woery BB waers B ene

T{A}N

B

START
BUTTON

TilirmaFroed

RIGHY
SLINGEHOT
toder 7T ;

5TH 4-BALL RIGHT
SO STACKING 4-BANK
SLOT CPTO #3

TALX

kil Kgadic

RGHT
SHCOTER ;
LARE

SEAM

From the Diagnostics
8Ny
GO TO LAMP
LENL

3K
BONUS.
#5565 Bulb

2E
BONUS.
-#855 Builb

RAMP 89 -

From theLamp
Monir. s
GO 7O SINGLE
LAMP TEST

ER. |4X .
‘BONUS
-#555 Bui

5X.
-BONUS

‘RAMP #4
4555 Buls

4555 Bulb E

#5565 Bulb
SPOT .

LITE-BABY.
(GODZILLA,,

;f #555 Bulb

#555 Bulb §

LITE
GODZILLA
1555 Buth
‘LITE EXTRA
Ball

#555 Byl

7 SETV. CRED,
(GREEN BUTTON)
fin est: RIGH

#8 BEGIN TES
(BLACK BUTFDN}
{tn Test ENT

< G S

From the Lamp From the Lamp
Memi tfeny

GO TO TEST GO TO BOW OR

ALL LAMPS COLUMN TEST

LAUNCH
BUTTON

1555 Bulb

SPINNER
ARROW
| #555 Buib

“#44 Bulb

RT 4-BANK
__{ BOTTOM

#555 Bulb

LT CAPTIVE
BAtL w2
#555 Bulh

#6555 Bulp §

{T)AXI
#1555 Bulb

4555 Bulb

HT CAPTIVE
BaL @
#6555 Bulb

AT CAPTIVE
BALL #2
#555 Bulb

HIGHT 4-
BANK #2

#555 Buib

RIGHT 4-
BANK #3

i #555 Bulb

SAVE
NEW YOR
#555 Bulb

CTAX(F)
- #555 Bulb

-LEFT TUR-
BO BUNMPER

#4555 Bulty

BOY. TUR-
B0 EUMPER
#555 Bulh

LEFT I LEFT RE-
SUTLANE . L TORNLAN
#555 Bulb

GODZILLA
(MULTIBAL

satl
#555 Bulh
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" Legend Nate [j = Sv.filchesﬁ.amps moumed above playfietd Switches/Lamps mounted below the ;}!ylii
{ TYPICAL SWITCH SCHEMA‘TEC |DED¥GA‘?ED $WITCH SCHEMAT%CI TYPICAL LAMP SCHEMATIC j

Fberve Saikh Drive Weed T T Sies R WY Dediated S faels. Giound

ey e WHT-XX0 - GRY-XXX BLK
R S o @amj gﬁg,xxx
: COM. C0M. =
&ﬁ? u%;; Snter m-g%’nﬁ W@amﬁi w%ﬁ;‘w
Hots: . Nota:
Al Sudehes reaie dﬁd&s Al Lames requye dindes. YEL

Seara dindes ate located on

Soma diodes ate oated on:
Tenrinal Shiss (under playlisid)

Tenrénal Slips (Wader playfield)

&rotonlhe swilchitsed,. & niot on the lamp eelf,
g:aée Disda
E] on |
g T streina! T etivina! ¥
Bip Biip com M
Biode $H4801
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From the Maln Mems { From ihe Dlagnosilecs From the Call Front the Coit

N Porals Ltany Manu ianu
GO TG DIAGNOSTICS GO TO COH, GO TC COIL GG TO CYCLING
AEHY MENU TESY COILS

#1 TROUGH UP-KICKER Qi |10 Pwr. Drve | BRN-BLK| J8-PT | YEL-VIO | J10-PA/5 |50voc| 251200
#2  AUTO LAUNCH Q2 |10 Pwr. Drvr. [ BAN-RED | J8-P3 | YEL-VIO | J10-P4/5 (S0vpc| 20990
#3 TOP MAGNET (ORBIT) Q3 [1/0 Pwr, Drve, [BRN-ORG| J8-P4 | VIO-YEL | J10-P3 [50vpc| 22850
#4  MIDDLE MAGNET (PFLD) Q4 {40 Pwr. Drvr| BAN-YEL| J8-P5 | VIO-YEL | J10-P3 |50voc| 22950
#5 BOTTOM MAGNET (PFLD) Q5 VO Pwr. Dryr. |[BRAN-GRN| J8-P6 | VIO-YEL | J10.P3 |50voc| 22650
46 SHAKER MOTOR Q610 Pwr. Drvr. | BRN-BLU| J8-P7 |RED-WHT| J17-p7 {18vAC E’}g&g .
#7 FLASH SPINNER®:2 Q7 {HO Pwr. Drvr.| BRN-VIO | J8-P8 | ORG | J6-P10 |20vpc| 789 Bub

#8 LEFT TURBO BUMPER 1 Q9  |/O Pwr Drvr.|BLU-BAN| J9-P1 | YELVIO | J10-P4/5 |50y pc [ 251200 |
#10 RIGHT TURBO BUMPER ato |10 Pwr. Drvr. | BLU-RED | Ja-P2 | YEL-VIO | y10-P4ss |50y no | 26:1200
#11 BOTTOM TURBO BUMPER Q1|0 Pwir. Drvr. |BLU-ORG| J9-P4 | YELVIO | J10-P4/5 | 50w oc | 251200
#12 LEFT SLINGSHOT Q12 VO Pwr. Drvr | BLU-YEL | JO-P5 | YEL-VIO | 310-P4/5 |50y 00| 22800 |
#13 RIGHT SLINGSHOT Q13 [VO-Pwr. Drr, [BLU-GAN| J9-P6 | YEL-VIO | J10-P4/5 |50vps| 23800 1
#14 LEFT MAGNET (LANE) Q14|10 pwr Drve. | BLU-BLK| Jo-P7 | VIO-YEL | J10-P3_|50vpc]| 22850
415 LEFT FLIPPER (50V RED/YEL) | Q16  |MO Pur Drvr. ORG.GRY] Jo-ps | REDYEL | 1iopi 50 ne i

#16 RIGHT FLIPPER (50V RED/VEL) | Q16 [ 10PwrDne oRGIo | Jo-pe | BERVEE| y10-p12 [50v 0} 25-H00

; Hoard i OTHECH i
#17 RAMP DIVERTER - Q17 |10 pur, Drwr. VIO-SRN | J7-p2 | BAN | 47-P1 20vpc) 21800
#18 FLASH LT3 : | a8 |vopvir Do viomep | y7-ps | ora | de-Pto |20000 #B9 Bulb
#19 FLASHJRT%i R Q18 [HO P Drvr, 'wc-caé JT-P4 | ORG | J6-P10 |20vpoci #89BUb
| aao |wop 3765 | ORG | 46-P10 - #89 Bulb

Devr. | vio-YEL -

2 .

INNER LT IT

2

#89 Bul

#F1 FLASHPOPS%4 | 025 {/o.PwrDr|BLK-BRN| J6-P1 | ORG | J6-P10 |20.n0| 789 PR
#F2 FLASH TOP LT#2 G6 (WO Pwr. Drve. | BLIGRED| Jo-P2 | ORG | J6-P10 20v0c) 80 BUb.
#F3 FLASH CTR.PFLD#1 Q27 {10 Pwr Drve.|BLK-ORG| J6-P3 | ORG | J6-P10 |20vec| /89 BUb
#F4 FLASH RAMP #4:1 Q28 |10 Pwr. Drve.| BUK-YEL | J6-P4 | ORG | J6-P10 |20v0c oo b |
#F5 FLASH LITE GODZ31 Q20 |10 Pwr. Drve.|BLK-GRN| J6-P5 | ORG | J6-P10 |20v00 fig9 Buiy
#F6 FLASH SCORE DOES.. 1 Q30 |0 Pwr Orur. | BLK-BLU| Jo-P6 | ORG | J6-P1o lzovpc] 139 BUb
#F7 FLASH SLINGS#4 Q31 (110 Pwr Drvr.| BLKGVIO | J6-P7 | ORG | Jo-Pto |20,p0| 489 Bub |
1/ Puwr. Dror, | BLK-GRY| J6.P8 | ORG 49 Bulb |

Find-lt-In-Front:
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Bottom

shéc_'e

CollsiFlashes mounted below the playfigid.

Legend Mote: || = CoilsiFlashiss mousled above playfield.
] | o " TYPICAL COIL WIRING
. .Anode '(N;On-
‘Banded Side}
‘ Ty
i _ Transistor

AZCofis reuie diodes, Some

. Cathode
“{ {Banded Side)

‘u’c:fltagg};I y

dipdes 2o lozated on T
Shigs {under playlisld} & noton
tha gl fized.

Disde - -

en

T einal’

Biip

Dr. Pinball
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DOMESTIC PINBALL & REDEMPTION DISTRIBUTORS

Blamtia ) Abona

4 .. B
Saskalchewan Lianiloba Cmatia Girehae

Hew Y
Brunsyiok

AL L
1) Komann N, Dateta Mg
: ; Mew
Minngsola Vemian

Wisconsin

Whyotidng : e o
. HAE] ' B OB
Movada 2, :
Hebiaska : )
z E indianalg R 2 0
Califorpia Ufah : - : i
- . Einois Vi L £
Catorado  kansas P ' (] firginiaf Vitginids
o S Kentucky
. 1)}
; 2
4 TEness H, Carakina
Aurkznsas . B :

Qidzhoms
§. Cuarolina

i Bimningham:__- | Bimningham Vending: | 205-324:7528 NO| Fargo: B.H. Associales, inc, 701-282.7877
2 .Aﬁ_:-j\};.__l;_i_ulg__ﬁo'_ < LGodwinDistibuting - - | 501:753:1138 || 92 NE '(':)ma.t‘;a-' | Grealer American Dist, | 402:553-2812
3 1 AZ |Pheenix-.. - “[Betson'West -~ - - [ 6022330190 |93y | Mid-City Dist, 402-341-5300
44pe Bumaby (Can.}__| Cap. Coin‘Maching: - | 604:420:4008 || 34 | NJ:} Springfield. Slale Sales & Serviee | 973-467-9700
5  Vancouver (Gan.).| Pacifie Vending . - - | 604:524-9164 || 35§, | Las Veqas Baison Wesl 702-740-8484
B} 4 [Buenha Park | Bofson West - - 714-208.7500: 11 88  IReno .~ Reno Game Sales 702-828-2080
7 8. SanfFrancisco "~ : 418-082:4000 | 1.07 | - {GardenCity Park | T & M Distributing | 516-747-0034 |
L8 4 0| penvar Col. Game Exchange | 303:803:4300. || 38 | NY'| Roshyn Heights | Dieith Distiibuling 516-621-1234
9 e yMountabyGoin- - | 30842721383 || 98 1Syraeuss . 1T & M Distibubing 1.315:432-1932 |
10| CT | Wiiamanlic | T & M Distibuting .. | 860-456-4231. [ 40| - i Cincinnati | Altas Distibuting 533:771-1908
11} FL |Ottande. . |Binningham Vending - | 407:425:1505 [} 41.| OH i Columbus _ ‘Shalfer Dislibuling, Co, |-814:421-6600
12| GA | Rogwell - - |Game Excliange/SE, Ino. . | 770-594-0000 || 42:[ __'Macedonia. o . 9 &0 I"330-467-4850
13| Hi |EwaBeach. . . |50IhState.CoinOp, | 8086824561 || a3loKiTuten. -~ ~ Galaxy Distibuting, Co. { 918-835-1166
4| 1A |[DégMoines | Greater Amgiican Dist '} 515:244:0808" 1144 | ON Roexdale (Can)  {New Way Sales 416-674-8600
RuApy Elk Grove Villate, Alids Distribuling. 8478587600 | 145 " Toronto (Gan;) Starburst Coin Machines | 416-251-2122
8 Banseiwile . . | NameoCybertainment. " | 630:238:2200 |1 46 | OR | Pérlland Amarican Cain 503-223-7000
17 | Lindianapotis | Allas Distibuting: ___1.317:7866862 1471 | Bensalem Stale Sales & Service | 2156381122
18 Indianapolis’ ‘i Shatfer Distibuting, Co.. §.317:889-2630: 11 48:] PA [ Piltsburgh | Green Coin | 412-881-8804 |
10 | K5 {wichita. - | Uniled Distabulors, Ine; | 316:263:6181. {149  [Wilkes-Barre Roth Novelty | 717:824-9994
20 | KY { Louisville 1 Allas Bistribisting 802985169651 1 1 60.1 SC | Mirylle Beach Girgen Cein 803-629-1900
211 LA | Metairie. | AMA Diglributors, ine. - 504:835.3282 11 511 TN | Memphis Green G.AM.E.S, 901-353-1600
221 MAlE Long Meadow | Gekay.Sales - - | 4135252700 {1621 | Canolton Mickels & Dimes 872-492-3262
23 40| patimore. Automated Seivices | 410-646:4100 1.83} | Corsicana pastor Sales 903-874-4740
24 | - - {Weiner Distidbaling:- . .} 410-585-2600 154 ] X ‘Dallas Commercial Music 214-741-6381
25 Redford 1 Allag Dis g 1.313:794:4880: 1| 85 . | Houston 113-523-7366
2% M Wyoming Allas-Distibuling = - .~ 1 8182414472 | .66 1 | San Anlenio H.A. Franz, & Co. D40-226-6302
27 |y Bloomirigton Hanson Cistribuling .| 612:884:6604 |67V UT | Salt Lake Cily | Struve Distribuling | 801-328-1635
o8 Minheapofis SandlerVonding | 612-888:0010 1| 58 1 WA] Seallle American Coin 206-764-2020
29 | MOI St houls: . Shaffer Distiibuling, Co. | 314:645:3393 |1:6G.1.,,, .1 Green Bay Fioneer Sales & Sve, 220-468-5200
F 801 . {Monomonee Falls | Plonger Sales & Sve. A14-781-1420 |

30 | NC | Archdat . { Oparators Dishibuling | 910-884°5714

T ForParts and Seivice, call yourocal distriiuler, The numbered localions are general areas. View table and map fer
2 comresponding nutabered disidbulor, - I your slatefprovince daes nel have a distibuloer, call the nearest stateiprovince.
Distibutors and phong nunibers afe subjact {o change. Cali Sega Pinball, Inc. Technicat Supparl wilh any queslions

or if your disldbuler nannot help you, at 1-800-542:5377 (USA or Canada or elsewhere at 1-708-345-7700).

Find-lt-In-Front:
Dr. Pinball |

SR I B R R S

E




INTERNATIONAL DISTRIBUTORS

1 } Argentia, Urguiza. 6.1 Gregce; Athens. | Greece Coly 30-1-554-1608
2 | Auslralia, Matiavilie. ‘17.{Hoftnd, "s-Hertogenbiosh” | Errel. Industies 31-73-645-6111
3 austia; szerstrasse 18-} Hong. Kong, Kwai Fong. | Bendeal Limited $5-2-487-0089

4 | Bolgium, Brussels 191 ltaly (RSM); Serraval!e TTechnoplay Sa- .| 39-54-890.0361
5 S 2{) Japan, Tokyo - DalaEast, Comp. | 81-35-370.0708
¢ i Brazil, 540 Paulo- |21 i New Zealand _uck!and Amgo Machine Supp. | 64-9-845-7606
743 i 5:0731_| |22 | Notway, Oslo” Vendcomalic. 47-2-216-0830
8. 1 . 'sa;éisga;_c'iﬁz- gat; Am: Jaginte & Marting | 35-11-495-1868
91 -Umverse Eleclmmcs;f 562.235-7822 Valibel Techinologies |65-748-8404
10 Eléctéocoin- _144-181:965-2055 AUnimae 27-3-152-5544
14 E[ectroco:n 81510 Senle 8.4, 34-1-541-7112
12 F ' HAxton. 46-8-704-6580
13 Trieimax AB 46-40-153-635

i Germansr, Bextin. - _Baﬂmwlf Novomat Ag 41-62-398-4061
16 - Baily Wu!lf

C‘emzany, Haano‘.rar

d Semce.

2arts ¥0 ocai disinbutur The rwmbamd iocalions are general areas. View lable apd map for
_earraspoading numbered distiibuler. Ilyour.country doos not have a dislibutor, call tha nearest counlry. Distibutors
“and | hcne numhefs ar_e subjsct o change %all Baga Pinball; Ing. Technical Support wilh any questions or il your




POWER REQUIREMENTS

This game musi be connectad to a properly grounded outlet to reduce shock hazard & insure pro-
3, per game operation, See Sec. 5, Schematics & Troubleshooting, Cﬁ). 3. Cabinet Wiring {Transformer ¢
Power Wiring), for transformer connectiohs required for Normal, High, and Low Line conditions,

- Nosa
Bomestic T =riiuie: =N i
uses an Baup 250v Slo-Blo Fuse. CURRENT. 2.8AMP CURRENT: BAMP

_WATTAGE: 329w WATTAGE: 940w _

8

Export

Z ; e S EAR NI R B Frp RN N
uses Sane 250v Slo-Blo Fuses, CURRENT CURRENT BAMP | BaMp
(Englend & Horg Keng wsean B 2307 SBFus>) | WATTAGE: 412w WATTAGE: 1145w | 1832w"  cTWF”

Export Japan Only - RATC . AX-OP
12es an Save 250v Slo-Blo Fuse. CURRENT 2.8AMP . CURRENT BAMP
WATTAGE: 264w WAITAGE: 812w

BEFORE TRANSPORT[NG Toreduce the stibili:y of dazzf gii?ﬁzﬁzﬁﬁm whenever transporting the

ame. Head & follow Section 1, Chapter 1, Game Assembly Procedures, & How to
ecure the Backbox for Transporting. Remove the legs & secure the game within the
transporting vehicle. Save and refain all printed informalion on the game. '

GAME DIMENSIONS

The overall Front (37") & Back (75%") dimensions reflect the

5%"

(75 ADDED +1v," height with the Leg Levelers turned all the way in;
'%‘ _ The Cabinet is designad to give the recommended

s 1{ g;?z;) 6.5° pitch to the Playfield when all four (4) L.egs are instailled
=i ' with ihe Leg Lavelers turnsd all the way in.

2 S

S Withthe Leg Levelers turned all the way oul, an additional 1%"

- MORE to the averall height should be added to the dimensions.

|

He.zigi:tt: 551" A
W;dth: 301/2f ; ‘ ]
) N

(ar) CAUTION

At feast 2 people are
required to move and
maneuver s game,
Use proper moving
equipment & extreme
care while handiing!

Leg Length:
30%!!

Find-#-In-Front

DR, @ Dr. Pinball |
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Game Set-Up

Game Assembly Procedures
(Reference Find-li-in<Front: Dr. Pinball)

1. Open the top of the carton and lay it on its side with the hottoin of the cabinet down. Using the plastic banding
strip as & handle, slide the game out of the carton. CAUTION: At least 2 people are required lo mave and
maneuver game. Use proper moving equipment & extreme care whife handling. Pinball game is 250 ibs.+,
Refer to DR. {0 for Power Requirements, Transportation and Game Dimensions.

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

3. Suppor 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. m»Per €: "The appliance has to be placed in a horizontal position.”

4. While assurin%hat 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° (3; turn}).

5. Remove the Coin Door Keys from the Iaéiiefd glass, and open the Coin Door, Remove the Backhox Keys
hanging inside the Coin Deor, unfock the Backbox and open.

8. 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, YO Power Driver Board, and the Display
Power Bd. to check that they are properly seated. Ensure Fluorescent Light Tube is seated correctly. Check
that ali fuses are seated properly. Close and lock the Backbox and secure its' keys back inside the Coin Door,

7. Remove the Front .Molding & careiu'lly"r remove the playtield glass and set it aside.

8. Remove all shipping tie downs, sh%ppin%biccks. packing foam, shipping instruction pages, etc, (if any) inside the
cabinet- READ ALL PRINTED INFORMATION! Shipping instructions, labels andfor decals describe warnings,
cautions, andfor important information specitic to the-game.

9. Raise the playfield and support it, by lifting the Prop Rod (located gither on the left or right side, inside the

cabinet) and placing the notched end into the hole onvthe under playfield, See the Hllustration"Easy Access
Sewvice System" opposite this page.

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

11. Remove the Plumb.Bob tilt from the 'a.ris-'pac'kag_é' and instail on the pendulum wire on the inside left of the
cabinet. Checkthe plumb tilt and adjust as required: See Section 4, Chapter 1, Parts Identification & Location.

12. Lower the playtield and ensure game is lovel side-to-side by adjusting Leg Levelers, if required. See the
filustration "Leg L.eveler Adjustment” opposite this page.

13, With the Leg Levelers tumed all the w_ély-in-ﬁ 25" from flocr to bottom of leg), the game pilch is 6.5°;
depending on the condition of the floot, adjust the Leg Levelers as required.

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

14. | desired, petform.any seif tests at this tirrie. See Secii_bn 3, Chapter 1, Portals™ Service Menu Intreduction,
and Chapter 2, Go To Diagnostics Men, for instructions on-how to-enter "Begin Play Test” and “Game Specific®
to test components on the game. :

15, INSTALL & BALLS onthe playlield near the otthole and carefully reinstali the playlield glass.
{Amount of bails are always specified on decal ati__aci_zed 1o the fock down assermsbly.)

16. if desired; make Gé_me_z Pricin _(Sianda_rdariwor;CUStbm} and Add-A-Ball, Novelty, or X-Bali Play adjustments
at this time. See Section 3, Chapter 4, Go To Adjustments Menu, for instructions on how to enter ac#justments.
Follow instructions in the tables provided.in the manual for suggestions of customizing changes.

k)

Section T, Chapter 1 Page 1
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lLeg Leveler Adiustment

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

How to Secure ithe Backbox
for Transporting

Attach the four (4) Leg Assemblies to cabinet comers with
the eight {8} leg bolts provided. See Section 4, Chapter 1,
Cahinet - General Paris, for part numbers.

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

SR

Carelully pull the
Backbox ferward inta
lhe "down™ posilion.

Verify 6,5° pitch. Minor adjustiment{s)
may be necessaty depending on the
focation floor being level.

For custom adfustment greater than

>8.5° cah he acheived by turning out
& the rear leg leveler(s), however, it is

@ nof recornmencded.

3516
Hex Nut

.20 Levaler {lurned afi the way in}

Easy Access Service Sysiem -
3 Positions

Carefully lift the playfield using the Left and Right Ball

Step 3 Guides upward.,

The fop of the Backbox will

rest on tho Pinball Side Anmor,
Strap or fie down the Backhox.
o kesp from “Bouncing™ during
trapspart.

Positions 1 & 2
When lifted high enough, the P!ag:ﬁeld Support Slide

. Brackets (Fig. 1A) can be seen & can clear the cabinel

- front. At this time, ﬁuil.the playfield toward the front of the

- cabinet, checking that the mechanical components clear
ihe cahinet front, then rest the playlield 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 Red end into
the receiving playtield hole {Fig. 1B).

&
Ng%m

Paosition 3

_ With the playtieid at rest, hold the sides & pull toward the
front of the cabinet (approx. 8" to 8%}, until resistance is feit
from Edge Slide Brackels stopping against the Shide &
Pivot Sulgporf Brackets located on either side of the
cabinst (Fig. 2A). At this time, swivel the playfield toward

g%?]tsgfégn’:&sgg%%f;’ } ('}IB ggglz?&(nggggf Sidle/ the Backbox, then rest on the top edge (Fig. 2B & 2C).

R
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Start of Game Features

Starting a Normal Game

Insert coin(s). The game genherates 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 S\l‘;% {06 can plz’c?l!) by
pressing the START BUTTON before the end of ball 1
(with suficient 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, ahd a
hall is served to the Shooter Lane. Anintroduction is
shown followed by Skill Shot Graphics and/or instruc-
tions. Pressing the START BUTTON after balt 1 of
any_,a?a er will start a new game (if credits are
available), but onfy if the START BUTTON is
depressed for 2-3 seconds. This delay is to-avoid
accidental "re-starts” of a game. (Note: Any 'V, credit
remaining durin? game play after the end of ball 1, or
power down, will be eliminated.) S

Starting Team Play (Doublés!)'

Team Play is a four player game. The totals for _
players 1 & 3 (Team 1) an i)laye_rs 2 & 4 {Teéam 2) are
displayed individually as weli as the combined score
for boih teams. Team Play only works in-a 4-Player
game. In all other cases, the individual scores are -
shown, ' : L

Starting League/?i'ournémen-i‘f?!é}y -

After credit is jlzlqsied.-whi!e hoiding in thé-LEF'{'-
FLIPPER BUTTON, press the START BUTTON..
League Play has now begun. Thedifferences.” -

between Normal Game Play and League/Tournament .-
Play are: There is no "auto-percentaging” (awarding -

extra balls, speacials, etc. to players with very low. .
scores oh the second or third ball), Mystery Features
are awarded in a set order rather thanrapdom in: -
Normal Game Play, Percentage-Game Fealufes are.

not autematically advanced as they are for the Regular

Play Featutes.

Starting Pinball Wizard Play:

After credit is posted, while ho%ding in the RIGHT -
FLIPPER BUTTON, press the START BUTTON.
Pinball Wizard Play has now begun. The same as
League/ Tournament Play, but.ocoooooh! so much
gosh dam harder!

Section 2, Chapter 1
Game Operation & Features

Chapter 1 of 2

peration

-Score Level during garme play.

- Extra Bal

Features

During Game Features

Feature Mode & Combination Shots

Features are lit on the playfield and siarted by
completing certain play shots (e.g. completion of
1ar§{et banks, arbii{s), ramp(s) andfor any combination
of the shots). ‘Combination shots {combos) are a
series of shots completed in many difierent variations.
For example, a shot to the Ramp with the ball being
refurned to the Left Inlane then immediately shotto
the Orbit of the playtield retuming-to a Flipper and
then shot to ancther 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 afier completion of cerlain Feature
Modes or may be a mode itself depending on game
rulesfplay. Multiball may vary with the amount of balls
used in Multiball depending on game style. Typically,
it Muitiball %!ay was shori, a "restant” option is given.
Watch the Display for insiructions on the restart.

Replay Feature

Replay awards are given as the player exceeds a High
. his can be adjusted’
with Adjusiment 3, Replay Awards (Default=CREDIT,
adjustable), Players exceeding the-High Score Levels

. canreceive; CREDIT, EXTRABALL, or SPECIAL.,

Adjust to NONE if a replay award is not desired.

" Video Mode

The video modes may require the pfé'yer to "play
on-screen”. The interactive video play may require
thie player to use the flipper buttons to play the mode.

"Eﬁjd."éf Game Features
Game Endings

When all Flayer(s) have played all balls {including any
s}, the game ends. |f power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game). Closure of the Plumb Bob
Tilk Switch.according to the number of tilts set {Defauit
= 2, adjustabie) or 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 mulfiple of 10; 00 to 90). Matching the fast
2 digits of the player's score with this niimber awards

-a credit, in Adj, 11, Match Percenta?e Default=7%,
00

adiustable).can be changed from 0-10%. Changing
the percentage 1o 6% displays the "Match Animation”
at the.end of the 8ame, however, will never maich {to
award a credit). Changing this adjustment to OFF will
not dispiay the "Match Animation” nor award a crecdit.

Continued Next Page.
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End of Game Feafures 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 te choose letter or character as seen on
the Dot Display. Hitting the Start Button locks in the leiter or character and proceeds 1o the next letter. The game
then proceeds into the Game-Over Mode and then to the Atfract Mode. (Note: A custom message (adjustable)
can be displayed during the Aflract Mode, enter leiters in the same fashioh.)

Manual Percentaging

This game is equipped with a Manual Percentage Adjustment. As with our previous games, you can either set
operator adjusiments for a replay percent or you can set a fixed replay score. See Section 3, Chapter 4, Go To
Ad'ustmenis Ment, Adjustments 1 & 2. if you set aperalor adjustiments {or a particular replay percent, the game
will compute a recommended score to keap the game at that replay percentage. If a change s recornmended 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 Butten, the score to beat willbe changed o a more appropriate level. i you
close the Coin Door or enter the Portals™ Service Menu, no score chande will be made. You may choose to
ignore the recommended change; for example, you may riot think last weel(s players were the usual crowd. Just
close the door and the message will disappear without altering the existing level. Or you may choose {o make a
different score 1o 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 ?ame. if your card is lost or darnaged,
simply COPY ihis.pzi\;]e and cut out the Instruction Card as a temporaty replacement until a new card is ordered.

{Suggestion: COP

COPY &
CuUT

& CUT along the dotted line and fold in the center to keep the "COPY" sturdy.)

FOLD
HERE

PAXE Moltiball. Completi 19-tha word T'A X | {ses Dot Display) qu!tiles the Start Muttiball Shot
During:Moftiball; speli 1~ A - X« 1 for-Jackpols.

Halicopier Mulliball Completing a Combo Shot (Refurn Lane to Green Targef) advances X SBonus

b Muoltpliery: Cbrrwle_ﬁgg;alij_combo Shots ?uallhes the Start Mulliball Shot. Buring Multiball,

‘complete the 3 Yettow Targels (Right or Leffy for Jackpols.

I

H

:

i

i

1 Qﬁa‘b'y Zilla Muliibali- The Spiinsr Shot qualifies the Start Mulliball Shot. During Multibafl, shoot
! T8 Left Orit Shotfor Jackpots. o

1 n ¢Sonar Multiball: Completing-ali:6 “Sonar” Lights 586 tive Balls} qualifies the Start Mulliball Shot
! % During Multiball, shoot the Lit Caplive Ball for Jachpots.

A ? YGodzilla Multinall. Completing the Right Hamf);Feafure qualifies the Start Mullibaif Shot. Buring
1 FY - Multiball, shoot the: Ramp Shotfor-Jackpols.

|- BiSave New York Playing ali-§ Multiballs qualifies the Start Mulliball Shotfor “Save New York".
. i Multi-Malliball” Players can start up 1o 5 Multiballs at onca! The amount of current Muitiballs

1 7= - Additonal Mullbalfs can be 2

;
1
1
i
1

v { Jackpot Value; but to a fess
L} 5 Multiballs (Smulianeously)

affec!s._th‘e_=‘Jaickg_ot;._£!a!ue..-'Jaﬂ?}ot‘teyefs are highest when starting Mulli-Multibalis,
led during- Muiliball Pia%/, Adding a Muftiball does increase the

r degree-than starding with-the same amount of Mulliballs. Starting

awards: "Enfer Inifials' for up o 5 Players
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Overview
Below is the Godzilta Playfield Map showing all visible components. See the next pages for more information.

=y items noted with a T are not shown for clarity

Tor onaly e\ > ' : =4 ORBIT RAMP ENTER

GODZELA RAMP]
EXIT GATE & SWITCH

1-WAY GATES (2 B4}

HT ORBIT LANE &
TCH (ACCESS FROM
OOTERLANE ONLY)

LEFT ORBIT LANE
& SWITCH

INHER LEFT ORBIT ~JSHERK 0T HoLE To
HAGHET POPS AREA
' GODZILLA RAMP BALL CAPTIVE BALL (3 EA)
DIVERTER (DIVERTS BAFL ] J;
| PRIER DIvEr : CANE & SWITGHES (1 EA)

TURBO POP BUMPERS ORBIT RAMP EXIT GATE
@3 EA) & SWITCH
LEFT ORBIT GODZILLA ARM WITH
SPINNER & SWiTCH BULOINGS §
INNER LEET ORBIY GODZILLA RAMP ENTER

HOLL-UNDER GATE & 5\,

PLAYFIELD MAGNETS
(2EA)

OUTLANE ADJU
£08T ACCE

PLASTIC RAMP BOTION |
EXIT HOLE (10 RY. RE-

PLASTIC RARP BOTTOMT.
EXITHOLE (TO LT, fiF-
- JUBNEANE & ol 3

LEFT ourLaNEL
& swrrcﬁ _

LEFT SLINGSHOTL.
& SWITCHES T RIGHT FLIPPER

SHOOTER LANE

& SWITGH
ENTER BALL DRAIN
_ UNDER ARCH T0 4.BALL
BBy ROUGH1 & SWITCHES
| stanraurron] | JAUTO LAUNCH BUTTON
| {CABINET, FROMNT) e “{(CABINET FRONT)
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Playfieid Top Ball Shots: Layer 1

Below is the top of the playfield showing:
Playfield Wood Rails,
Ball Guides, Flat
Metat Rails, Posts,
Rubber Rings, Target
Tops, Flipper Bats,
Ball Launch and the
Enter/Exit Scoop (over
the Bail Trough).

T

o [+]

POSSIBLE BALL PATH(S): With the:initial automatic Shooter Lane Shot, the ball will exit into the Right Orisit.
With the Top Magnet Diverter ON; the ball{s) wilt drop through the Top 1-Way Gate into the Pop Bumper Area.
With the Top Magnet Diverter OFF, the ball(s) will continue around the Orbit returning io either Flipper Bat,
With the Middle & Bottom Magnet Diverters ON your bail can aventually be anywhere!

Page 6 Section 2, Chapter 2
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Pilayfield Top Ball Shots: Layer 1

m_to-&ﬁe Left Inner Orbit will send the Balt through the
h R _Magnet-@ﬁ ihe ball. witbe held (watch the Display) & then thrown!




Playfield Top Ball Shots: Layer 2

3t ai i friodl SR DAL

x 4] o ° L
POSSIBLE BALL PATH(8): Shoisto the 3 sets of Stand-Up Targets. Shots to either the Left or the Right
Captive Ball will knock the Top Center Captive Ball back & forth between the posts. Watch the Dot Display
for Helpful Hints! Please Note: Each Captive Ball is in-its’ own "lane”; If balls were removed for cleaning enstire
the balls are put back correctly {1 Caplive Ball between each set of posts).

Page 8 | Section 2, Chapter 2
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Playfield Top Ball Shots:

Below is the top of the
playfield showing:
Addition of the
Plastic Ramp

and the Bottorn Arch.

POSSiBLE BALL PA'?‘H(_ rid the baifrup-the-@rbit Ramp exiting out the

' to'the Godzilla Ramp will send the ball through
/ I Diverter UP will send the ball through the Left
hi Baﬁrﬁwerler DOWN the ball will exit out of Godzilia's Mouth.

the Top Exit Ha!e mto the._
Bottom. Exn‘ Hofe mto theiLef‘t F%etum 1

Sect;on 2 Chapter“z
Piayfzeim’ Overwe v _'

Page 9




Playfield Bottom {No Ball Shots): Layer 1

Below is the bottom of the playtield (as shown as if the playfield is up leaning against the Backbox) showing:
bulbs & sockets, switches, brackeis and bottom mounted assemblies: 4-Ball Trough, Left & Right Flippers,
Left & Right Slingshots, Turbo Pop Bumpers, Top, Left, Middie & Bottom Magnets

ey N \1\. ”
POSSIBLE BALL PATH(S): None. There are no Under-Troughs in this game.

Page 10 Section 2, Chapter 2
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Service Switch Set (Red, Green & Black Buttons) Access & Use

Open Coirs Door and view Service Swilch Set {see figures below). The Memotry Protect Switch is now disabled;

when changing acgustmenis, leave the coin door apen, so changes can be made. Important: The Playfield
witch must be pulied out for electro-mechanical device testing {this is required).

Power Interlock

&€ Entering Portals™ Service Menu (will not operate in Volume Mode):

Step 1 (Black Bution ist)

{ Enter the Portals™ Service Menu by
pushing lhe Black "BEGIN TEST" Button,

-

@ Adding Service Credits (will not
operate in Service or Volume Modes):

Step 1 (Green Button ist)

Receive sapvice cradits by pushing the
Green "SERVICE CREDITS” Bulton.

This button allows the technician to add
Sevice Credils without adding any counts lo
the Coin Audils. Up to 30 credils can be applied.

® Entering the Volume Menu (will
not operate in Service Mode):
Ste 1{936 Button ist

Enter the Volums Menu by pushiag the
: of “VOLUME" Button.

Page 12

LEFT
FLIPPER
BUTTON

(Move Left)
or

{Decreass}

IMPORTANT NOTE:

Ensure the Playfield
Power Interlock Switch is
puiled out for all slectro-
mechanical device testing.

RIGHT
BUTTON
_ TON
) BSUT%%TN {Move Righi)
or
{Enter} (increass)

Section 3, Chapter 1
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How to Use This Section

This section will cover all functions availabie in the Portals™ Service Menu in a Step-By-Step process, This
section Is divided into chapters which coincide with the MAIN MENU. The following pages in this chapter wilt
Instruct the operator on how to move through the menus. It's simple, easy and fun o usel

To get info the Service Menu Mode: » Power-y game (if not aireadﬁ) & open the Coin Door. » On the Coin
Door is the Service Switch Set (Red, Green & Black Buttons). Push down the Black "BEGIN TEST" Button.

Looking at the Video Display yot will momentarity see the introductory screen “Service Menu” with a satellite
flying from right to Jeft pulling a banner "Portals™ @" followed by the MAIN MENU:

The Coin Door may be closed for security, however, please note with the Coin Door closed, the game's MEMORY
PROTECT s enabled;, meaning any changes thal are made will be not be wtitten to memory. Y changing
adjustments is required, ensure the Coin Door is open,

Use the Red "LEFT" & Green "RIGHT" Buttons (or Left & Right Fhpper Buttons) to move the selected ICON
ieft or right, and the Black "ENTER" Button {or Start Button)} to activate the selected ICON. The use of the
Service Swilch Set (Red, Green, & Black Buttons) /s required in Switch Test or Active Switch Test, as the Start &
Flipper Buttons are a patt of this test,

For diagnostic purposes, be sure the P!ayﬁe{d Power Interlock Switch is pulled out so Playfield Power is not
disabled. . S . . .

The MAIN MENU now appears with the "DIAG” 'fcoh-(nmaﬁos*ncs ME'NU) flashing:

As the operator views the Menu Screen(s), the 98 ¥ gumbols indicates that there are more fcons to select in
each direction. The fcon selected will blink. Pushing the Black "ENTER" Button (or Start Button) will select the
fcon and the Menu Screen will change to the menu selected. Select the "PREV" fcons to move backwards
through the menti levels. Select-the "QUIT" feon to-completely exit the. Sewvice Mode.

View the Portals™ Service Meniti leon Ti'é_ﬁ-"I(_:jﬁ'@_fﬁé‘:}i‘é'}dfpages for a-complete overview of all menus used.in this
systern. View the last chapter (HELP) if more information is required. Selecting the "QUIT" Joon with the Red
"LEFT" or Green "RIGHT" Buttons (or sither Flipper Button), then pressing the Black "ENTER* Button (or

Start Button) will exit the Service Mode., This applies to the large and small "QUIT* fcons.

The chapters iri this section, which coincide-with He MAIN MENU, will also provide more detailed information
which could not {itin the display. Use both the manual and the display to help customize, teoubleshoot and/or
diagnose faults, if any, SRR
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Portals Service Menu Example

This example will demonstrate activation of feons in the BRAGNOSTICS MENU. The example wili show activation

of the "SW® lcon (GO TO switcH MENL). In this menu, the switches can be tested individually and also ali active

switches can be tested. Use the same technigue to access all the fcons in the Porials™ Service Menu. Follow 5
Portals™ Service Menu [con 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) sefected.). ' £

If the display is in any other menu other than the MAIN MENU, use the Red "LEFT" & Green "RIGHT" Butions
to select the "PREV" Jeon and press the Black "ENTER" Button fo 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 feon is shown preceding
the text. Find the fcon in the Portals™ Service Menu by navigating with the Red or Green Buitons. 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" fcon untif the display
indicates MAIN MENU. For more help, see Chapter 7,

{_':; The "MORE" ﬁymbofs are.indicating that "more icons” are available which don't ::} .
FORE appeat in the display and which way to move the selection to view the fcons. FORE
! i

imporiant Note:

Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV” fcons.
If no fcons appear in the dispiay because of a testing function or special display {e.g. Help,
Schematic Display, elc.), press any service button to exit io the previous menu o sub-ment.

Selecting & activating the "HELP" fcon will
5 show a help screen. {An explanation of each
= Mini-fcon at that level wilf cycle continuously
untif any active button is pressed.)

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

i

Example: Fromthe MAIN MENU, use the Red "LEFT" or Green "RIGHT" Buttons to select the "DIAG" Jeon (Go
TO DIAGNOSTICS MENU). :

The DIAGNOSTICS MENU now appears with the "SW" fcon (GO TO SWITCH MENU) flashing. Press the Biack
Button to aclivate this icon, This wil bring up the SWITCH TEST MENU.

Page. 16 _ _ Section 3, Chapter 1
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The SWITCH TEST MENU now appears with the "TEST" Jcon SSWETCH TEST) flashing:
Press the Black "ENTER" Button o activate this icon. This will bring up the Switch Test Display.

The Switch Test Display now appears.

All switches can be tested one at a time {When possible, use a pinball to close any playfield switches; rolling

the ball at Stand-Up Targets or over/under 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
{7 forthe switch selected, press the Red or Gresn Buitons to select the "DRAW" fecon. Press the Black Button to
" activate this icon. This will bring up the Switch Schematie Display for the switch being closed.

An example is shown with Switch #Oi_, .szmb-Bob Tilt, selected. The display describes the switch in the Switch
_ Matrix which includes the name of the swiich, the Return (Row) Wire and the Drive {Colurnn} Wire, drive
N transistor, the part nurmber (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,"
Groen "BRIGHT” 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" lcon-is activated, the display will go to the previous
tests {Active and Dedicated Swilch Tests). Use the Red or Green Buttons to change the selected ICON to
"PREV'fcon. Press the Black "ENTER" Buiton 16-go {0 the previcus menu.

Nota: B .
In Dadicated Switch Test, the Flipper & Start Buttons are to be used instead of the Red, Green & Black

Service Buttons, as these bultons are deactivated for this test,

Exit out of the sub-menu by aclivating the big "PREV” fcon in the menu. This will bring up the DIAGNOSTICS
MENU. The Switch Test Session is now complete. See the next-page about exiting the Porials™ Ssrvice Menu.

Section 3, Chapter 1. Page 17
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Exiting the Portais™ Service Menu

All feons will be covered in the chaptess of this section with the exception of the "QUIT" leon, in the MAIRN MENU.
Both the large and small Jeons 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.

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

Your Notes

Page 18 Section 3, Chapter 1
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Go To

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

has been corrupted. This is caused be either failure in memory (e.g. batteties 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 eicf}.,

Qverview

The Portals™ Service Menu System Frovides tests for sounds, display, lamps, switches and coils. Each feature
may be tested manually or autormatica l‘%aﬁer entering the Portals™ Service Menu (see Chapter 1 of this section}.
Select the "DIAG" fcon from the MAIN MENU fo go to the DIAGNOSTICS MENU. The automatic tests {e.g.
Cycling Coils, Test Fiash Lamps) may be used for a quick verification of automatic test functions and the
manual tests (Begin Play Test, Single Lamp / All / Row / Column Tests, and Game Specific Test) may be
used for troubleshooting. All Jcons and there usages are explained throughout this chapter.

During gaime play, activation of switches and operation of colls with associated switches are monitored. |f the
CPU/Bound 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 cail is considered
faully. In the Attract Mode, faulty switches and coils {if any) are reported {Select the "TECH” feon, Technician
Alert, from the DIAGNOSTICS MENU). Note that reporting of an unised swilch does not constitute a problem
and that a bad coil could mean that the associated switch requires adjustment,

A CAUTION: Remove pinballs frorn the Ball Trough prior to lifting the playfield for sewvicing. This can easily be
done in the Portals™ Service Menu System. Sefect the “DIAG” feon from the MAIN MENU to go to the
DIAGNOSTICS MENU. Select the "CLR" fconto enter the CLEAR BALL TROUGH MENU. Select the "RUN
Icon & press the Start Butten 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 Intericck Switch must be pulied cut.

GO TO DIAGNOSTICS MENU |

With the gams in the Attract Mode, open the Coin Door and press the Biack "BEGIN TEST" Buiton.
Select the "DIAG" fcon in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right” Buttons
L {upon entry of the Portals™ Service Menhu, the system defaults with the selection-of the "DIAG" lcon
¢+ {lashing) and press the Start or Black "ENTER" Buttons. ‘The DIAGNOSTICS MENU appears.

S “The "MORE" symbols are indicating that ‘more icons” are available which dont [
PABEE appear in the display and which way to move the selestion to view the foons, FARE

Important Noies: ' S

Exit any sub-menu and return to the MAIN: Selecting & activating the "QUIT" feon from
MENLU by selecting & activating the "PREV" any display will exit the Service Session.
lcons. I no feons appear in the display. :
because of a testing function-or special. .
display (e.g. "Help"), press any:button to.exit. -

4 In Diagnostics, selecling & activating the ™" or.

“+* feonsmoves test forwardsfbackwards.

Selecting & activating the "RUN" fcon repeats

_ the test onthe coil or flash lamp left off at.
44lEH Selecting & activating the "ARROW” /cons
S moves between tests in the sub-menu,

- Eai Selecting & activating the "DRAW" Jcon will

©oo .. show the schematic for that switch or ecil,

Selecting & activating the "HELP® feon from
any display will show-a help screen. (An S
explanation of each Mini-lcon at that lavel will
cycle continuously until. any active-button '
is prassed.} . S

Some tests require navigation throiz‘cjh'il1e.'rn§en1:(s) and s.élé'c.i_'i'é'ﬁ-(}f-the feons with ONLY the Red "LEFT," Green
"RIGHT" and Black "ENTER" Butlons. This is required in Switch & Active Swilch Tests, as the Flipper &
Start Buttons are a part of the test. : - - . .

1n Single:Coil Test, Cycling Coil Test, Test Flash Lamps, Clear
‘Ball Trotigh, Begin Play Test & Game Specific (Not Used) Menu's,
HaR ‘the Power interlock Switch {inside Coin Door) must be pulled.out,
E2l Pak] LR L e ~{Ses Access & Use in Chapter 1 of this section for the location.)

if the Power interlock Switch is not pulled out, all eleciro-mechanical
¢ . devices {(such as Coils) cannot he tested {20v & 50v DC Eower is disabled).
E it '

tosing the Coin Door witl 'automatically rese is switch,
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Go To Coil Menu

From the DIAGNOSTICS MENU, select the “COIL" fcon 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
see 2] High Gurrent Coils (?ithough Low Current Coils may be used in positions 01-07). Coils 17-24 are
fypically Low Current Coils. The remaining positions {F1 -F8¥ are typically for Flash Lamps (although Flash Lamps
may be used in positions 01-24). Imgortant: The Power Interlock Switch must be puiled out. i

1 Single Coil Test

To initiate, from the COIL MENU, select the "TEST" Jcon with either Red or Green Buiton and press the
Ti Black Button, Ensure the Power Interlock Switch is Ful!ed out. Select either the ™" or "+" Jeons, Start
Zloea with the "+" feon to start the manual Coil Test from #1 (The test runs through Coils 1-24 and Fiash Lamps
F1-F8, Note: Sorne Flash Lamps are used in Cojl Positions; this game: #7, #18, #19 & #20)). Press the Black
Bufton on the "+" fcon, 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 /O Power Driver Board, the Coit Vollage &
Gauge-Turns {e.g. 23-800). Press the Black Button again to move forward in the test. To test and view a
patticular Coil Or Flash Lamp, select the "RUN" Jeon and press the Black Button. Each time the Biack 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 Tesit _

i

I To initiate, from the COIL MENU, select the "CYC" lcon with either Red or Green Button and press the
I Black Button.. [f stillin a previous test, select the "PREV” lcon to return to Coil Menu or selscting either
L =4 of the "ARROW" Jecons will move to Cycling Coit Test (selecting agaln will return to Coil Test). The test
nulses each regular Coil or Flash Lamp sequentially (cycling) on the Playfield and Backbox. The display indicates
"CYCLING COIWL8." fmpaortant; The Power Interiock Switeh must be pulled out.

Coil & Flash Lamp Descriptions

COIL 1 |TROUGH UP-KICKER (VUK) {26-1200) COM. 17 {RAMP DIVERTER (32-1800)
COIL 2 |AUTO LAUNCH (50V) (24-840) COIL 18 IFLASH L1 (#88 Bulb)
COE. 3 |TOP MAGNET (ORBIT).(22-650) - - COIL 19 |FLASH AT%:1 {#89 Bulb)
COR. 4 |MIDDLE MAGNET (PFLD) (22-650) COIL 20 |FLA

COH. 5 |BOTTOM MAGNET (PFLD) (22:650) -
COIL. 6| SHAXER MOTOR (044-5020.01)
£LASH SPINNER®2 (#89 Bulb

) T TURBO BUMPER {25-1200) ' LASH POPS24 (489 Bulb) ]
COIL 10 |RIGHT TURBQ BUMPER (26-1200). - _ FLASH TOP LT3 {80 Bulb)
GOIlL. 11 [BOTTOM TURBO BUMPER {26-1200} . #F FLASH CTR PFLD:1 {#89 Bulb} ]
COlL 12 |LEFT SLINGSHOT {23-800) - -~~~ = : FLASH RAMP #4:%1 (#85 Bulb)
COIL 13 [RIGHT SLINGSHOT {23-800} _ _ #F5 AFLASH LITE GODZ:1 (#89 Bulb)
COML 14 [LEFT MAGNET (LANEY (22:6880) . P8 1FLASH SCORE DOES,.. %1 (#89 Bulb)
COIL 15 ILEFT FLIPPER [50V RED/YEL] (23-1100) | #E7 FLASH SLINGS%4-(#80 Bulb)
COIl 16 [RIGHT FLIPPER [G0V RED/YELT(23:1100) - | #F8 FLASH TOP RT+2 {#89 Bulb}

See the:next three (3) _Fages for the Coil & Flash Lamp Location Mags (correswonds to above iables),
Coils Detailed Chart Table & the Backbox I/ Power Driver Board Detailed iring Diagram.

Typical Coil Wiring

Ancde?Non- | Cathode

Banded Side} [ “1 {(Banded Side).
Voltage

Hots: Drive
At Cozs require diodss. Soma Transistor -
diades are boaled on Terrdnal : :
Stifgs {ueder playfield) & ol on
thie oo 2geif,

D iode

On

T eimrinal

S irip
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Coil & Flash Lamp Lccai:cns

Use the previous. page and the ioliowzng wo (2) pages in con]unctlon w:th above COIE and Flash Lamp Maps.
Legend Note: - - S - The following Bulb Type is used for Flash Lamps:

I:] Coils and Flash Lamps mounted

above playtield: #59 Bulb
: {Bayonsl)
165500089

Coils and Flash Lamps mounted
betow playfield.

The fo."!owmg Co.'fs are opr.fonaf for UK Om' y:

The following Coits are Optionai:._ _
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Go To Lamp Menu

From the DIAGNOSTICS MENU, selact the "LAMP" feon with either Red “LEFT" or Graen "RIGHT"
{&F<E Button and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10 Matrix of
<t Columns (Lamp Drives) and Rows (i.amE Returns) with up to 80 lamps possible. The Lamp Test Menu
consists of four parts: Single Lamp Test, Test All Larnps, Row Lamp Test and Column Lamp Test,

Single Lamp Testi

To initiate, from the LAMP MENU, select the "ONE" lcon with either Red or Green Button and press the
Tip{E | Black Button. Select either the ™" or *+" feons. Start with the "+ lcon to start the manual Lamp Test
srasmd from Colurnn 1, Bow 1, Swilch 1. Press the Black Bulton on the "+ Jcon, as each lamp is selected, the
tamp will light at it's location on the playfield as well as the display, indicating the Lamp Matrix Gnd Position, lamp
name with the corresponding nuimber, Return {Row} Wire & Color, Drive {Column) Wire & Color, and associated
drive transistors. Press the Black Bution again to move forward in the test. To test and view a particular lamp,
select the "RUN" Jcon and press the Biack Button. Each time the Black Button is. pushed, the lamp will light-up
on the playfield, with the display indicating the lamp information, Continue with the same procedure to run through

the entire test.

Test All Lamps

To initiate, from the LAMP MENLU, select the "ALL" foon 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” fcon to return to

==med Lamp Menu or selecting either of the "ARROW" Jcons 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 playfield will be Iit,
alternating between the rows in the Lamp Matrix Grid.

Row & Column Lamp Tesis

To initiate, fromthe LAMP MENU, select the "ROW" or "COL” lcon with either Red "LEFT" or Green
"RIGHT" Button and press the Black Bution, i sfill in a previous test, select the "PREV" lcon to return
to Lamp.Menu or selecting either of the "ARROW" /cons will move through the tests, keep activating until
§ Row or Column Lamp Test {whichever desired) is displayed. In this test, each set of lamps in each Row

or Coil(ljmn E;)f the Lamp Matrix Grid {respective to each test} will light-up on the playlield and is indicated
in the display. '

LAMP MATRIX GRID

. ELI- SHOOT LAUNCH
BONUS BONUS SPINNER BONUS BONUS COPTER.. AGAIN BUTTON

#555-Bulb #555 Builb #555 Bulb #5455 Bulb #5855 Buth #5556 Bulh #555 Bulb #5655 Bulb

R 1o ) SCOBE DOES SONAR BABY
RAMP 2 RAMP #3 RAMP #4 MATTER 31 {MULTIBALLY
#555 Bulb #55_5;:Bulb_ -#555 Bulh #555 Bulb #5585 Buib #5355 Bulb
) ? POPSE LITE BABY E MEAN 'SPINNER
MYSTERY . 1 e d GODZLLA BALL GREEN CARROW
#5855 Buly #555 Bulb #5565 Buibﬁ #5855 Hulb #5565 Bulb #555 Bulh
-LEFY 4+« i g ALEFT4- . - | AT.4-BANK - [-RIGHT 4- RIGHT 4- RIGHT 4-
BANK #2 3 H3 ' ‘BOTTOM BANK #2 BANK #3 BANK TOP
! b - ‘#555 Bulb HE55 Bulb #5585 Bulh #44 Byl
LT CAPTIV LT G ' AT CAPTIVE | RT-CAPTIV
BALL 1 goty] BAaLL#2 | BALL#3 BALL #ion i BALL#2 - &
#5585 Bulb #5685 E_iul_b. Bt #5855 Bulb. #555 Bulb
' oo LEFTTUR. RIGHT TUR- EOT, TUA- _
T(AYXE TALX)Y TAX {1} | eosumesn BO BUMPER 80 BUMPER “
#556 Bul Y #556 Buib ER #555 Bub [ETR #555 Bulb I8 #1555 Bulb T 4555 Bulb _
LEFT RE- (GHT RE~ - | RIGHT GODZILLA | HELICOPTER] TAX| EXTRA
TURN LAN AN CQUTLANE 1 (MULTIBAL ; {MULTIBAL BalLi -
#5585 Bulb b " #5455 Bulb #5855 Bulb- #4555 Bulb #555 Bulb
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Lamp Matrix Grid
Locations

The famp locations correspond with the
Lamp Number in the Lamp Matrix Grid
on the previous page.

Legend Note:

= Lamps mounted
above playfield.

Lamps mounted
below playfieid.

The foliowing i.armps
are not used;

The foioving Bulbs are usad in lhe Lamp Matrix
Grd (See Table Grid on previous page for detaiis):

Ve

165500000

s

165500044

Typical Lamp Schematic

YEL 4K RED-XXX

18V GHO-

oL Row
o—

COMMON

Diods 104001

Nate:
Al Lamps require dicdss,
Sorra dicdes ste oated on
Tetrrinal Strips {under playfield).
& nelon e ampifsed. .
Pinds -
On
T erfivnal
Sinp
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| Test Flash Lamps

From the DIAGNOSTICS MENU, select the "FLASH" lcon with either Red "LEFT" or Green "RIGHT"
EifRs Button and press the Black "ENTER" Button. After selecting this /con the display will indicate
G222 "CYCLING FLASHERS" and all the Flash Lamps will cycle continucusly until the test is exited. This test

is allows the technician to easily spot any burned-out bulbs and replace them. fmportant: The Power Interlock
Switch must be pulled out.

%1 Clear Ball Trough

From the DIAGNOSTICS MENU, select the "CLR" fcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER” Button. This is provided to allow the technician a simple method
=222 of removing the balls from the frough and also, 1o test functionality of the trough, ensuring proper trough
operation. After selecting this /con the display will show a graphic of the ball frough with balls in the trough with it's
corrgsponding switch nunber, Select the "RUN" feon to eject the ball in the first position. Simuitaneously, 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 wili be ejected 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. Imporfani: The Power Interlock Switch must be
pulled out.  AA\ Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil. £

Technician Alert

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

Service Phone #

From the IAGNOSTICS MENU, select the "SERV" Jeon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this fcon the display will indicate a phone

- numhber to call if technical assistance is required (the phone number is different for each Courntry Dip
Switch Sefting).

pic

Begin Play Test

From the DIAGNOSTICS MENU, select the "PLAY" Jconwith either Red "LEFT" or Green "RIGHT"
Buiton and press the Black "ENTER" Button. After selecting this fconthe technician can test certain
e play functions to insure all switch activated coils function without entering. game play. For example, by
rolling the ball over the left outlane switch, the Laser Kick should fire. [f it kicks to early or too iate, the switch
actuator should be adjusted to compensate for this error. ¥ 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 petformed on the "Ejects”, Sling-
shots, Vertical Up-Kickers, Pop Buimpers, efe. in the game. For unique Play Test functions, select the "GAM
SPECIFICY fcon in the DIAGNOSTICS MENU. Important: The Power Intetlock Switch must be pulled out,

Fire Knocker

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

YSound / Speaker Testi

"From the DIAGNOSTICS MENU, select the "SPKR" feon with either Hed "LEFT” or Green "RIGHT"
‘Bution and press the Black "ENTER™ Button, The BSMT 2000 Sound System produces true digital

= stergo sound from-Backbox & Cabinet: Speakers or "Mono” on'the Cabinet Speaker {when used by itself).
Alter selecting this feon, select the "-" or "+ Joons and press the Black "ENTER" Button to aclivale the first test.
Repeat to visually see & hear alf tests. Select the "RUN" Jcon to activate the test chosen without moving to the
next test.

During Sound Tests, the disEIay shows the speaker identification and-the corresponding sound{s). The sound
tunctions allow vetification that both channels are functioning. properly & that the speaker connections are correct.

Speaker Phase Testing

Connections fo each of speakers are p'olarizeti and each must be connected appropriately for the best quality
sound. I one speaker has the positive and negative connections reversed with respect to the other one, bass
frequencies will not be produced properly and the overall sound quality will be poor.
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Speaker Phase Tesling Continued

To test for proper speaker phasing, use the sound test o cycle through the Backbox & Cabinet, and

B Backbox Sine (repeated) functions. If the Cabinet Sine produces more volume and bass than the Left

i kY Sine, the speakers are connected properiy. It it produces the same of less, one speaker is connected
contnusd improperly. To isolate and correct reversed spealer connections, one of two methods may be used.

1. GCheck each Sﬁeaker for polarity markings. i 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 speaket output connector fron the CPYU / 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 oldward movement.

Speaker Test Tone

Sound/QPSYS EPROM (Loc. U7) Level 1-3 {Muslc Test)
Volce ROM 1 {Log, Ui7)} Speech Pattern 1
Volge ROM 2 {Log, U21) Speech Pattern 2
Volce ROM 3 (Loc. U36} Speech Paltern 3
Volce ROM 4 {Loc, U37} Speech Palttern 4

Begin Burn In

From the DIAGNOSTICS MENU, select the *“BURN" feon with either Red "LEFT" or Green "RIGHT"
1]} Button and press the Black "ENTER" Button, Afterselecting this fcon the Begin Burn-in Test will start.
EHIE Athis stage the game will exercise all CPU /O Functions (Dot Matrix Display Test, Coil Testing, Lamp
Testing, Sound, etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative Burn-n minutes will
be displayed. To reset Burn-in minutes to 00, select the "RESET” /con in the MAIN MENU and select the "FACT"
fcon (Factory Reset). See Chapter 5, Go To Reset Menu, of this sestion,

Dot Mairix Test

Erom the DIAGNOSTICS MENU, select the "DOT TEST" Jcon with either Red "LEFT” or Green
“RIGHT" Button and press the Biack "ENTER" Button, Ailter selecting this fconrthe Dot Matrix Test

L immediately begins. The display wiltimmediately iluminate & cycle for 1 pass of each test continuously
for each of the foilowing tests: ;

1. fluminates 1 vertical column of dots, tuming it off & flluminating the next column, untii each column has
heen individually lit, while the other colurmns are off.

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

lurninaies all the dots, except for-one column from lefi to right.

3

4. Iluminates alf the dots, except for one row from top to bottorn.
5. Hlwminates every other dot iit, in both the rows and columns.

6

llumninates all dots at 30%, 70% & 100% brightness,
- Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.

Dot Matrix Display Explained

The display utilizes a Micro-Processor Gontrol Beard mounted in piggyback fashion to the Dot Matrix Display
(128 X 32) Driver Board. The-putpose behind this board is to provide more inforrmation to the operator as weli as
displaying graphics to the player.

The board is controlied by a 6809E Microprocessor and its personality ROM {Unique to the Game). H receives
Data, Reset & Clock Information from the-CPU/Sound Board via the ribbon cable and sends back muitiple 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 Mattix Display Driver Board. '
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Not Used (Game Specific Test)

If special Game Specific Test(s) were required, the Game Specific lcon would activate. When this test is
Not Used, generic Help Screens will appear explaining the general use of the Control Functions with

%! Portals, if this fcon is activated. To test all coil mechanisms select the "PLAY" /con between "SERV® feon
& "KNO-CKER" lcon, for BEGIN PLAY TEST MENU, (see page 28).

THIS PAGE IS INTENTIONALLY BLANK,
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Dr. Pinball {(Flow Chart Menus)

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." fcon with either the Red "LEFT" or

4 Green "RIGHT" Button and press the Black "ENTER" Bulton. This will bring you (the operator /
technician) into DR. PINBALL (Fiow Chart Menus) which offers you a choice of three sub-menus:

Cail “DR.." Switch ‘DR." and Lamp "DR." lcons. Selecting a patticular 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 o
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-fcons which will prompt the
operator). You the operatorftechnician must respond by using your Flipper Buttons to "SELECT" a Mini-fcon and
the Stari Button to "ENTER?” your selection.

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

= Select a Coil, Lamp or Switch to diagnhose
with " or "+" feon; Then select the "RUN"
fconto activate the choice.

"PREV" goes back to previous cuestion.
"QUIT" exits Portals compleiely.

Help 1" gives direction on bulton usage.

Seen when question is being asked on the

Display, Select "YES" or "NO* to answer
uestion given.

"END" |ats you select a new item to test.

"PREV®, "GUIT" and "?" {see first example

above).

== Seeon when diagnosis is given. Select
any feonfor your next step.

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

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

"END" lets you select a new item 1o test.
“PREV", "QUIT" and "?" (see Hirst example
above). : _

Cofl Flow Chart

To initiate, from the DR. PINBALL MENU, selectthe Coil "DR." lcon with either the Red or Green Button.
and press the Black Button. This’s the Coil Flow Chart. Follow the questions, answering by using the
Mini-lcons in the display. :

Switeh Flow Chart -

To initiate, from the DR, PINBALL MENU, select the Switch "DR." lcon with either the Red or Green
Bution and press the Black Button, This is the Switch Flow Chait. Follow the questions, answering by
using the Mini-fcons inthe display.

Lamp Flow Chart

To initiate, from the DA, PINBALL MENU, select the Lamp "DR.” fcon with either the Red or Green
Button and:press the Biack Button. This is the Lamp-Flow Chart. Follow the questions, answering by
A ysing the Mini-lcons in the display. o .

Section 3, Chapter 2. Page 31
Go To Diagnostics Menu




GAME AUDIT TABLE

Copy for Field Audit Tracking Performance {Use blank columns to fill-in Audit Infe,). *

Earnings Audits 1-12
EARES  Audit Name Fill-in Audif Name Fill-In Audit Name Fill-In

{ | TOTAL PAID CREDITS 5 | COINS THRU-LEFT SLOT g | TOTAL COINS
o | FREE GAME PERCENTAGE "5 | COINS THRU RIGHT SLOT | 101 TOTAL EARNINGS T
3 | AVERAGE BALLTIME | | 7 |COINSTHRUCENTERSLOT | | 1f | METER CUICKS
"4 | AVERAGE GAME TIME 8 | COINS THRU 4TH SLOT {o| SOFTWARE METER T

Sega Audite 13-55

Audit Name Fill-in Audit Name Fill-in © Audit Name Fifl-ln ’

13] TOTAL BALLS PLAYED oa | 20M—49.9M SCORES :

14] TOTAL EXTRA BALLS 29| 50M—69.9M SCORES .
15| EXTRABALL PERCENT 20| 70M—99.9M SCORES S B

16| REPLAY 1 AWARDS " |35 | 100M—129.9M scoRES -

17| REPLAY 2+ AWARDS | 20| 130M+ SCORES

i8] TOTAL REPLAYS 23| AVERAGE SCORES
0| REPLAY PERCENT | 241 SERVICE CREDITS i

20| TOTAL SPEGIALS 3| BALL SEARCH STARTED

21| SPECIAL PERCENT | %{LosT BALLFEEDS -

2| TOTAL MATCHES 7| LOST BALL GAME STARTS g2 | LEFT ELIPPER USED

o3| HIGH SCORE AWARDS 8 [ LEFT DRAINS 53 | RIGHT FLIPPER USED

24 | HIGH SCORE PERCENT | 2| CENTER DRAINS

25| TOTAL FHEE PLAYS 40 | RIGHT DRAINS

o6 | TOTAL PLAYS 41| SLAM TILTS

71 0—-19.94 SCORES 42| TOTAL BALLS SAVED

Godzilla Audits 56-99 (All Audits Subject fo Change)

! Audit Name Filldn Audit Name Fill-In Audit Name Fill-in

6 | LEFT ORBIT 72 FMULTIBALLA LIT 89 | SAVE NEW YORK COMPLETED

57| INNER LT. ORBIT 73| MULTIBALL2 LIT g0 | POP BUMPER HITS

55| GODZILLA RAMP (LT) 74 MULTIBALL/S LIT o0 | POP BUMPER BONUS X

oo | AIGHT 4.BANK TOP 75| MULTIBALL/A LIT o1 | MEAN GREEN

60 | LEFT 4-BANK TOP 76 | MULTIBALLIS LIT -

61| TAXf COMPLETED T 77| TAX) MBALL ADDED

e | LT CAPTIVE BALL BOT T 78 | HELICOPTER MBALL ADDED

63| BT CAPTIVE BALL BOT | 7o | GODZILLA MBALL ADDED )
o1 | LEFT ORBIT AWARD || soNARMBALL ADDED

65 | TAXI MBALL READY  Ta1|BABY MBALLADDED

65 | HELICOPTER MBALL READY g2 | TAXI MBALL JACKPOTS |

&7 | GODZILLA MBALLREADY 83 | HELCOPTER MBALL JACKPOTS

63| SONAR MBALL READY 84 | GODZILLA MBALL JACPOTS

¢o| BABY MBALL READY 85 | SONAR MBALLJACPOTS

20| MULTIBALL START 85 | BABY MBALL JACKPOTS

71 {2+ MBALL START 87 | SAVE NEW YORK

Localion: __
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Chapter 3 of 7

o To Audits Menu

Overview
The Portals™ Service Menu %{ystem rovides 89 Audit Functions for accounting purposes and for evaluation of

Game Difficully Adjustments. The Audit Functions are divided into 3 groups: Tst— Earnings (Coin) Audits, are
the first 12 most-used Audits; 2nd-— Sega Audits, are the Game Play Generic Audits 13-565; 3rd— Godziila
Audits, are the Game Play Specific Audits 56-89; Audits left open {blank space in graly, e.g. Aldits 43-51, 54 & 55,
92-99} are currently Not Used, allowing for Future Expansion, if any, or are Propristary. i the code versionis
upgraded, view Audits in the display & write the audit{s) in the blank(s} if any audi(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.

1GO TO AUDITS MENU

With the game in the Altract Mode, open the Coin Door and press the Black "BEGIN TEST” Button.
{if3] Select the "AUD" feon in the MAIN MENU with either Red "LEFT" or Green "RIGHT” Button and press
1 the Biack "ENTER" Bution. The AUDITS MENU appears.

Important Notes:

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

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

Selecting & activating the "HELP" fcon from d3iuE Selecting & activating the "ARROW" lcons
any display will show a help screen, {An selects the next or previous audit in the group.
explanation of each Mini-Jcon at that tevel will

cycle continuously until any active bulton

is pressed.)

Earnings Audits (1-12)
From the AUDITS MENU, select the "EARN" feon with either Red "LEFT" or Green "RIGHT" Bution
and press the Black "ENTER" Button, Select and activate the "RIGHT ARROW" Jcon to view the 1st
audit in this group. Continue to select sither of the "ARKROW" jcons 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
retain in the display until the next audit is chosen or when'the sub-menu is exited.

Au.1__ Total Paid Credits _ Provides the total number of paid credits.

i vin B _ “This percentage is derived from dividing Audit 25, Total Free Plays, by
Au.2  Free G_ame Parcentgge. : Audit 26, Total Plays; _ :
T i seconds; the average ball time is derived from the total play time
Au.3  Average Ball Time divided by Audit 13, Total Balis Played. |
Au.4  Average Game Time : 'Th'e_'-a\_réraqe-gama 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 ThruCenter Slot . Provides the total number of times Coin Switch (Sw. 5) was closed.
A8  Coins Thru:4th Slot. ___Provides the'total number of times Coin Switch (Sw. 2) was closed.
Au.9 _ TotalCoins - . Provides the total ainount of coins registered through alf the sfots.
U “The tolal cashvalue accumulated since the last Factory Restore
Au.10 Total Earnings __._ocgurred (see Chapter 5, Go to Reset Menu, of this section),
e b © - Providesthe total number of monay clicks accumulated. (Based on
Au 11 Moter Clicks: -~ the country's lowest coin denomination used for the game credit)
. o : . Provides the continuing:total of Meter Clicks. This audit cannot be
Au.12  Software Meter . yeset; the display shows the constant addition of Meter Clicks.
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{ Sega Audits (13-55)

4 From the AUDITS MENU, select the "SEGA" fcon with either Red "LEFT" or Green "RIGHT" Button

¢ and press the Biack "ENTER" Button. Select and activate the "RIGHT ARROW® jcon to view the 1st
Sl2a gqudit in this group. ConBinue to seltact either of the "ARROW” Icons to view each audit one at a lime. The
display will describe ihe 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.

|

Au. 13 Total Balis Played Provides the total number of regular and extra bhalis.

Au. 14 Total Extra Balls Provides the total nurmmber of extra balls awarded. _
Provides the percentage totat from dividing Audit 14, Total Extra Balls,

Au. 18 Exira Ballis Percent by Audit 26, Total Plays.

Provides the total awards (Credit, Extra Ball, Or Audit) for level 1.

E;o;ides the totat awards {Credit, Extra Bali, Or Audit) for level(s) 2 or
igher.

Provides the total awards {Credits, Extra Balls, Or Audit Only} for
exceeding replay score levels.

Provides the percentage total from dividing Audit 18, Total Replays, by
Au. 19 Replay Percent Audit 28, Total Plays, The percentage reflects replay total awards for
excoeding replay score levels.

Provides the total awards (Credits, Extra Balls, Or Scores) for making
specials.

. This percentage is derived from dividing Audit 20, Total Specials, by
Au. 21 Special Percent Audit 28, Total Plays.

Au. 16 HReplay 1 Awards

Auw. 17 Replay 2+ Awards

Au. 18 Total Replays

Auw 20 Total Specials

Provides the total credits awarded for maiching the last two digits of
the score with the system-generated Match Number at the end of the
Au. 22  Total Matches game. Percentage of match credits is adjustable from 0% to 10% by
diustment 11, Match Percentage, if enabled. {See Chapter 4, Go to
Adpusiments Menu, of this seclion.)
Provides the total credils awarded for exceeding the High-Score-To-
Dale scores.

, This percentage.is derived from dividing Audit 23, High Score Awards,
Au.24 High Scors Percent by Audit 26, Total Plays.

Provides the total free credits for replays, High-Score-To-Date,
Specials, and Match.

This tolal is derived by adding the sum of Audit 1, Total Paid Credits,
Au. 26 Total Plays and Audit 25, Total Free Plays. Note that free credits are not recorded
in the Audit uniil they are aclually used.

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

Au. 23 High Score Awards

Au, 25 Total Free Plays

Au.27  0—19.9M Scores between 0 and 19,300,000 points.

huzn 2oM—doomScores  piotides o il pumberol e o Plyers nalscorowas
29 soM-oooM Scores DI L b e e lvers el scorovas

Au.30 70M—99.9M Scores Eg?:fg:r? ;%?ggongrgg} ggg’\gg {;i;?} if-;lfg%!er's final score was B
hu.s1_1ooM—tz00M Scores_ Frotdes e cll sy of g 1 Myl scoro s *
Au. 32 130M+ Scores ?é%v(l)%%s’égg ;oéghg'umber of games the Player's final score was over

This total is derived from adding the Final Score of each gaime o a
table and dividing this sum by Audit 26, Total Plays.

Provides the total number of times Dedicated Switch (DS-7) was

Au.33  Average Scores

A 34 Service Credits closed, nat in the Portals™ Service Menu. (See Chapter 1, Introduction
_ . [Aceess & Use} for instructions on how 1o receive Service Credits.)
Au. 35 Ball Search Started ‘Provides the total number of times the game performed a ball search.

Provides the total number of times the game added a balt to play when
it could not find a ball after ball search.

Au. 36 Lost Ball Feeds
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Sega Audits Continued.

I : Provides the total number of tirmes the game started with.a ball
Au.37  Lost Ball Game Starts missing from the bali frough at the start of a game.

Au.38  Left Drains Provides the total number of times Rollover Switch 57 was closed,

Provides the total number of times the garne bali had drained with the

Au. 3¢ Center Drains fast swilch closed was not Sw. 57 or Sw. 60.

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

Ay, 41 Slam Tilts Provides the total number of times Contact Switch 55 was closed.
Drovides the total nurnber of times this feature was used. This feature

Au. 42  Total Balls Saved is enabied at the start of each balt and is disabled as soon as the ball

makes contact with 5 game switches or allocated time expired.

hese audits are Nof Used, allowing for Fulure Expansion, it avy,
ndfor Proprietary {(used for programming).

,Au.. .3.2 .i.,éft”f:lipper Uised Provides the total number of times Dedicated Switch {£5-1) was closed.
Au. 53 Right Flipper Used Provides the total number of times Dedicated Switch {DS-3) was closed.

hese audits are Not Used, allowing for Future Expansion, if any,
ndfor Proprietary {used for programming).

Godzilla Audits (56-99) (All Audits Subject to Change)

From the AUDITS MENU, select the "GODZ" feon 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" leons to view each audit one at a time. The
dispiay will describe the audit number, the audit name, and the audit fotal or value. The current audit will remain in
the display until the next audit is chosen or when the sub-menu is exited.

/|

Au.56  Left Orbit ~__Provides the total number of times this feature was completed.
Au. 57  Inner Li. Orbit Provides the lotal number of times this feature was completed. 1
Au. 58  Godzilla Ramp {(i.t.) Provides the total number of times this feature was completed. |
‘Au. 59 Right 4-Bank Top Provides the total nuinber of times this fealure was completed. 1
Au. 60 Left 4-Bank Top "~ Provides the total humber of times this feature was completed.
_Au.61__ Taxi Completed Provides the total number of times this feature was completed.
Au.62 Lt Captive Bali Bot. Provides the total number of times this feature was completed, T
Au. 63 At Caplive Balt Bot. Provides the total number of times this fealure was compieted. T
Au. 64 Left Orbit Award Provides the total number of times this feature was completed. T
Au.65 Taxi MBall Ready &rggggﬂ;z-?%total number of times this feature was ready (Iit) awaiting
Au.66  Helicopter MBall Ready &ﬁ;gjails gih%.ioiat mumber of times this feature was ready (Jit} awaiting
Aw 67 Godzilla MBall Ready Eﬁr&};gi:“s 1_%3%_ total number of times this {eature was ready {lit} awaiting
Au. 68  Sonar MBall Ready ;’ﬂr&;igigi tThg total number of tirnes this feature was ready (lit) awaiting
Au 69 Baby MBall Ready ﬁﬁ;‘ggﬂs tgu%iotat number of fimes this feature was ready (lit) awaiting
‘Au. 70 Multiball Start Provides the total number of times Multiball was played. ¥

Provides the total humber of times Multiball was played more than

f_“' 71 2+ MBalt Start once by.a single player in one-game.

T Multiple variations of switch closures (see Diagnostics} are used to determine completion of the feature stated.
+ Multiple-variations of switch closures (see Diagnostics} are used to determine the lighting of the feature stated.
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Godzilla Audits Continued (All Audits Subject to Change)

\Au. 72 Multiball/ 1 LR Provides the total number of times this feature was it

Au. 73  Multiball /2 Lit Provides the lotal number of times this feature was fit. ¥

Au. 74 Multibali /3 Lit Provides the total number of times this feature was i, &

AW 75 Muitiball /4 Lit Provides the total number of times this feature was |it.

Au. 76 Multiball /5 Lit o Provides the {otal number of times this feature was §it. §

Au. 77 Taxi MBall Added Provides the lotal number of times this feature was awarded. ¥

Au. 78 Halicopter MBall Added Provides the total number of #imes this feature was awarded, T

Au. 79 Godzilla MBall Added ___Provides the total number of times this fealure was awarded. T

Au. 80 Sonar MBall Added Provides the total number of times this feature was awarded. 1

Au. 81 Baby MBall Added Provides the lotal number of times this feature was awarded. ¥

Au. 82 Taxi MBallJackpots  Provides the lotal number of times this feature was awarded. T
Au. 83 Helicopter MBall Jackpoizs  Provides the total number of fimes this feature was awarded. ¥ L
Au. 84  Godziila MBail Jackpots ~ Provides the total number of times this fealure was awarded. ¥

Au. 85 Sonar MBall Jackpots  Provides the total number of times this feature was awarded. ¥

Au. 86  Baby MBall Jackpots Provides the total number of times this feature was awarded. 1

Au. 87 Save New York Provides the total nurmber of times this feature was §it. &

Au. 88 Save New York Completed  Provides the tolal number of times this feature was completed. ¥

Provides the total.number of times this feature was started, counting
Au. 89 Pop Bumper Hiis the number of switch closures up until another feature switch {other
than Pop Bumpers} is aclivated.

Provides the total number of times this feature was awarded after the
Au.80  Pop Bumper Bongs X predesignated number of switch closures. T

Au.91 Mean G Provides the total number of times this feature was played.

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

1 Multiple variations of switch-closures {see Diagnostics) are used to determine completion of the feature stated.
1 Muiltiple variations of swilch closures {see Diagnostics) are used to-determine the fighting of the feature stated.

Al
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Au,
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Au.

Au.

Ax,

Au,
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{1 Go To Printer Menu

From the AUDITS MENU, select the "PRNT" Icon with either Red "LEFT" or Grean "RIGHT" Button
' and press the Black "ENTER" Button. The PRINTER MENL appears.

I Special equipment is required for this Sub-Menu

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

| Adjustment 53, Printer Interface (Quick Printout)

¥ Erom the PRINTER MENL, select the *QUIK" Jcon with either Red or Green Button and press the Black
Button. Select the “+" Jeon and press the Black Buiton to start the printout. Only the Earnings Audits
can be printed out 10 a "Hand-Held" Printer.

] Adjustment 54, Alison Interface (Full Printout)

From the PRINTER MENU, select the "ALISON" fcon with either Red or Green Button and press the

1 Black Button. Select the "+" feon and press the Black Button to start the download. A special software
4 program and a Lap Top PC is required. All game audits (Earnings, Sega & Game Specilic) canbe
retrieved.

| Adjustment 55, N2 of Copies Printed (Reset Printer)

From the PRINTER MENU, select the "RESET" fcon with either Red or Green Button and press the
- Black Button. Select the "+" fcon and press the Black Button to stait the clear the "N® of coples

=4 printed” count total.

RESETTING AUDIT NOTES:

1 Audit Note: 1st Way to Reset Audits

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

Select the “SEGA'*'!con; from‘ the ADLJUSTMENT MENU, and advance io Adi. 8, Reset Coin.
“Audits, with the “RIGHT. ARROW* foon: Select the "+ fcon to change selting to YES. When'
‘enabled, the Coin Audils (5_—11)-.wi|1 be reset to zero.

'Advance o Adh 9, ﬂesetzGakhe-Audiis. with the "RIGHT ARROW" foon. Select the "+" leonto
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).

{1 Audit Note: z'nd.Way to Reset Audits
To reset audits, from the MAIN MENU, select the "RESET" jcon. See Chapter 5, Go to Reset Men, of
| this section. e

Selection of the "COIN" Jcon, from the RESET MENU, will reset the Coin Audits (-11) to zero.

“Selection of 1he'AU{D’ 'szqg.‘on;;_f_rdﬁﬁzth'e RESET MENLU, will reset all audits to zero,
“except for the: Cojn:Audits (5-11)-and Audit 12, Software Meter (the only audit which
:cannotbe resettozero).” - o L
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GAME ADJUSTMENT TABLE

Some adjustments have a *Drop-Down® Table for furher customizalion.

Sega Adjustmenis 1-48

Adjustment Name USA Datauil s‘e’ﬁg{g Adjustment Name USA Dafault S‘gm*,{g
1 |REPLAYS: leeommmli&gi A%, 4 125 DEFAULT HIGH SCORE #5 | 1506000007
2 {REPLAY LEVELS ¥ 1. 26 | DEFAULT HIGH SCORE #6 | sas000000] |
3 {REPLAY AWARDW ~ CREDIT 27 | DEFAULT HIGH SCORE #7 | 120000000
4 | FREE GAME LIMIT 05 28 1 DEFAULT HIGH SCORE #8 | 115,000,000
5 {EXTRABALL LIMIT 03 I 28 | DEFAULT HIGH SCORE #8 | 110,000,000
6 | GAME DiFFIQULTY + MCDERATE 38 | DEFAULT HIGH SCORE #10 | 105,000,000 - ‘
7 | GAME PRICING ¥ USAB 31 [HSTD RESET COUNT 2,000
B8 | RESET COIN AUDITS? NG 32 |HiGH SCORE INITIALS 3 hnitials
8 | RESET GAME AUDITS? NG 33 | FREE PLAY NO ]
10 | RESET HIGH SCORES? NO 34 | CUSTOM MESSAGE ON ]
11 | MATCH PERCENTAGE 8% 35 | ATTRACT MODE MUSIC ON
12 | BALLS PER GAME 03 36 | FLASH LAMP POWER NORMAL
13 | TILT WARNINGS 01 37 | COlL PULSE POWER NORMAL
14 | REPLAY BOOST YES 38 | KNOCKER VOLUME NORMAL
15 | CREDIT LIMIT 30 39 |MINIMUM GAME TIME OFF
16 | ALLOW HIGH SCORES YES | 40 | BKGRND MUSIC VOLUME |1
17 | HIGH SCORE #1 AWARDS |01 41 | GAME RESTART YES
18 | HIGH SCORE #2 AWARDS |00 42 | EXTRA BALL PERCENTAGE | 25%
19 | HIGH SCORE #3 AWARDS {00 - 43 | BilLL VALIDATOR NG
20 | HIGH SCORE #4 AWARDS 100 44 | TOURNAMENT MODE NONE
21 [ DEFAULT HIGH SCORE #1 | 250,000,000 45 | EURO. TOKEN DISP. OFF
22 | DEFAULT HIGH SCORE #2 | 225,000,000 45 | SPECIAL MEMORY YES
23 | DEFAULT HIGH SCORE #3 | 200,000,000 47 {LOCATION ID 00 | -0"(;”*’%
24 | DEFAULT HIGH SCORE #4 | 175000000 48 | GAME ID 00 00

PLEASE NOTE: AllFactory Settings {Defauits) described in the tables above/betow and within the Adjustment
Detinitions are tor USA Settings only {CPU/Snd Bd. Dip Sw. 300 Settings -8 are all "OFF?), Bifferent countries
may have different Factory Settings {Defaulls).  Adj. 1, 2, 6 & 7 have "Drop-Down” Tables, see definitions.

Godzilia Adjusimenis 49-52
113 Adjustment Name Us Dofault o¥aly Adjustment Name USADsfault  gIOWI,
49 | EXTRA BALL MEMORY ON 51 | UK POST SAVE OFF
50 | ALWAYS DIVERT TO POPS |NO _ 52 | UK COIN-MECH. TYPE NO

= e

s
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Chapter 4 of 7
vienu

o To Adjustments

QOverview
The Porials™ Service Menu System provides 52 Adjustment Functions to vary game difficull% orto cuslomize

(e.g. Adjusting: High Score Levels; Balis per game; Game Pricing; Defauit High Scores; etc.). The Adjustment
Functions are divided into 2 groups: 1st— Sega Adjustments, are the Game F’Ia%r Generic Adjustments (1-48);
2nd— Godzilla Adjustments, are the Game Play Specific Adjustments (49-52); There are no Adjustment{s} left
opeh or are currently Not Used, allowing for Futare Expansion, if any, or are Proprietary. If the code version is
upgraded, view Adjistments in the display & write the adjusiment(s} in the blank(s) if any adjustiment(s} were
added. Each group may be viewed manually after enterindq the Portals™ Service Menu (see Chapler 1,
Portals™ Service Menu Introduction, of this Section). All adjustiments can be viewed at a glance with the Game
?qdj%itment Table provided on the previous page. If a value is changed, the display will indicate REQUEST
INSTALLED.

4GO TO ADJUSTMENTS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
' Select the "ADJ" feon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Buiton and press
2% the Black "ENTER" Button. The ADJUSTMENTS MENU appears.

Important Notes:

Exit any sub-menu and return to the MAIN
MENU by selecting & activating the "PREV"
icons. f no lcons appear in the display
because of a testing function or special
display {e.g. "Help™), press any buiton to exit.

Selecting & activating the "QUIT” Jeon from
any dispiay wili exit the Service Session.

Selecting & activating the "HELP" fcon from EEH  In Adjustments, selecting & activating the -

any display wili show'a help screen. (An Icon decrements the value sefting. Selecting &

explanation of each Mini-fcon at that level will activating the "+ foon increments the value

cycle continuously untif any active button . setling. ) y

is pressed.) [H4ieE Selecling & activating the "ARROW” fcons
selects the next or previous adj; in the group.

Sega Adjusiments (1-48)

From the ADJUSTMENTS MENU, select the "SEGA" feon with either Bed "LEFT"” or Green "RIGHT"
Button and press the Black "ENTER" Button. Select.and activate the "RIGHT ARROW" Jcon to view
the tst adjustment in this group. Continue to select either of the "ARROW” lcons to view each adjust-
ment one at a time. Select either-the ** or ®+" feons to change the value, if desired. The display will describe the
adjustment number, the adjustment name, and the adjustment total or value. The current adjusiment will remain
in the display until the next adjustment is chosen or when the sub-ment is exited.

Adjust for percentage of awards for Replay Levels (1% through 50%).
1.ower the automatic value 1o 0% and the display will indicated Fixed.
Replays may be adjusted either for fixed tevels or for a system-
adiusted raanual percentage of replay awards.

Four levels may be selected. Adjustments allow awarding of a credit or an extra ball as each level is
exceeded, With the manual percentage feature, if the aclual replay percentage is higher or lower than
that desired, the game comiputes new recommended manual percentage score(s). When the coin door
is subsequently opened. the player dispiglys indicate the recommended level and a sound is made to
alert the operator of a potentialchange. This new levelis entered into adjustments simply by pressing
the Black "ENTER" Button. (if the Coin Doot'is closed.or the operator enters the Portals™ Service
Menu, the replay fevel is notchangedy - -~ = - - -
: - Adjust the nuimber of replay levels to be active g-1 to 4). Oncethe
‘number of Replay Levels has been selected, a "Drop-Down” Table
-~ appears showing Replay Level 1, Adjust Replay Level T between
_10M-8.998. Adjust Replay Level 2, 3 and/or 4 respectively.
Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL
{When score threshold is achieved, a Playfield Special is §it.)

Adj.1 Replays: Fixed/Manual

Adj.2 Replay Levels

Adj.3 Replay Award
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Sega Adjustments Continued.

1-9ar OFF.

Set fo EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
{Note: Additional game features which are not adjusted may also
change when adjusting this aa?‘ustmem; see below table.} gefauit is
MODERATE. Any one of the INSTALL setlings (in a "Drop-Down”
Adj.8 Game Difficulty Table) for this adjustment may be activated to automatically select
seitings for multiple adjustments affecting game difficuity. Seject and
activate the ™" or "+" fcons 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.

Adj.4 Free Game Limit A(fjust the max. # of Free Games that may be accumulated per game;
AdL 6  Extra Ball Limit Adjust the max. # of Extra Balis that may be accumulated per game;

Adjustments which

____change when set to;
{__(49) Exira Ball Memory

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

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

Adi, Adjustment Name Sefling Adf, Adjustment Name- Sefling
1 Replays: Fixedfidanual Fixed 5 Extra Bal Limit 00
2 Replay Levels Nono 11 tdateh Percentage It
3 Replay Avard None 17 High Score #1 Awards i
4 Frae Game Limit 0 18 High Score #2 Awards 0

T 2 e 351a0HE 8L 4:-gaiila
Adi. Adjusiment Namea Selling Adf, Adjusiment Name Salling
i Replays; Fixed/Manual a7% 5 Exira Ball Limit 3
2 Replay Lavals 1 : i1 Kaltch Percentage 4
3 Replay Award Credit 12 Balls Per Game 5
4 Free Game Limil 5 7 High Score-#1 Awards 1
: 18 High Score #2 Avards. 0

alt:getling

Adj. Adjustment Name

bleawar W it
Setting

Ad}u;ff.ile.l.l.l.‘ Name

3 Reptay Award Exira Batt Alfow High Scores
4 Free Game Limil 0o E High Score #1 - #4 ¢
1 iaich Petcentage Off Awards

There are two methods available for coin switch programmming:
Standard & Custom. Standard pricing uses a single adjusiment as

Adl. 7 Game Pricing seen in the first dispiay. See the Standard Pricing Table. 1f "Custom®
is-selacted, a "Drop-Down” Table appears, Select a pricing scheme
shown inthe Custom Pricing Table as seen below.

With Adjustment 7 sef to CUSTOM operat;g? the Black "Enter" Butlon again initiates a drop down menu
representing-coin switch pulses for the LEFT, CENTER, RIGHT and 4TH Coin Slots. The prescribed the number
of pulses are required for 1 Credit. For example, if Left Coin Pulses, was set to 02 arxl Coin Swilch Pulses
Required for 1 Credil, to 01 a coin in the Left Siot would produce 2 Credits. Further, it Left Coin Pulses, was set
to 01 and Coin Swilch Puises Required for 1 Credit, 1o 02, 2 Coins in the Left Slot would be required for 1 Credit.

Coin Switch Pulses Required for Bonus Credit may be set fo post bonus credits when a minimum amount of
coins are inserted at one time. For example, if Left Coin Pulses was set to 01, Coin Switch Pulses Required for 1
Credit to- 01 and Coin Swilch Pulses Required for Bonus Creditto 04, 1 Credit would be posted for each of the first
3 Coins in the Left Slot and 2 Credits for the 4th Coin, :
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Sega Adjustment 7 Continued.

% Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as
i indicated on the Dot Matrix Display. For Custom Pricing, set 1o CUSTOM. When set to CUSTOM, the
¥ following adjustments are utilized io tailor each individual coin chute:

Set the number of pulses registered for clostre
of the Lafi Coin Switch: 00 lg 99.

Sat the number of pulses registered for closure -
of the Right Coin Switch; 80 10 99,

Set the numbar of pulses registered for closuse
of the Genter Coin Swilch: 00 to 99,

Set the number of pulses registered for closure
of the Fourth Gein Switeh; 00 te 99,

Set ths number of pulses required
to post one credit; 00 to 89,

Set the number of pulses required
o award the 1st Bonus credii{s}; 00 lo 99.

Set the numboer of pulses required
to award the 2nd Bonus eradil; 00 to §9.

Set the number of credits avarded for
achigving the first Bohus-fevel; 60 1o 99.

Custom Pricing Table

e

S

125¢ _ a/50¢ ot | o4 | o1 | oo | of 02 | 00 | O1

a5c | $1.00 | 25¢ |NU| 17256 5/31.00 o1 | o4 | o1 | o0 | ot o4 | 00 | o
B 1/25¢ 6/51.00 05 | 20 | 05 | 0o | 04 | 20 | 60 | 0f
110G - 01 o2 | o0z | o | o2 | oo | oo | 00

5so | t0se | 10se [NV g1405 aigns 04 | o8 | o8 | oo | e | 00 | 00 i 00
wiaop 2i50p 551 ot | o6 | 15 | o2 | o3 | oo | oo | 00

iop | sop | &1 |eop}  1B0p BEd ¢t | o5 | 15 1 02 | o5 | o0 | 6o | 00
a0 481 | o1 08 | 12 1 o2 | o3 | 00 | o0 | 00

20e | WU | $1.00 |G| 1/60¢ 2/61.00 | . 01 o0 | 05 | oo | o3 | o5 | 0o | of

Below and the following page is the Standard Pricing Select ‘fable for the individual countries listed. The Pricing

Scheme is determined in two ways - T: The CPU/Sound Board Dip Switch (Sw. 300) Setting; and, 2: The Country

Setting Option. For each country listed, the Dip Switch Setting is shown {Coluran 1). At this time, not all countries

have a unigue Dip Switch Setting: For the countries without a-upique seﬂin?. the USA Setting {or-all positions in
1o 1

the “OFF" position) is used. In lieu of determining the'_bestPrfcing Scheme
made available which would best suit-any given situation. I the F
feel is best for your location, choose any of the other pre-set setlings.

r your location, "pre-sets” were
acior}/_ Default setting is not the selection you
f any of these settings do not suit your

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

The Standard Pricing Select Table Exp.l.ai'ned:

Column 1: CPU/Sound Board Dip Switch 300 Settings: {self-explanatory). Column 2: Country Setting Option:
The different available pre-sets are listed. Columns 3-6:. Coin'Mechanisms - These show the coinage through
the available slots on the Coin Doors, ‘Different countries.use different Coin Doors. For example, USA style Goin
Doors, which have only 2 coin acceptors {left & right) may utilize the "Center" slot cable for an optional Bill
Validator. Different Coin Doors may have up o-4.coin acceptors. Columns 7-10; Pricing Scheme Explained -

Shows the number of plays received forthe. monies_'-requi_r‘ed_'d_s’e_termined by the setting selected.

Standard Pricing Select Table

2/75¢ | 3/51.00

5/$2.00
274 X 25¢" | 3/61.00 Bil
_ : 4/51.50 | 6/$200

¢ 1-$100 | o25¢ : 3/$1.00
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Standard Pricing Select Table - (Continued)

Ausiga i

Aststrallal &

3/50 BF

4 ‘eoing 1 /2 coins'

Canada 1

1/50¢ 24i5¢
20 PKr 1/3DKr { 2/5DKr
1/2 DKr 3/5DKr

‘Denmark 1-3

: 4710 Ek fniaine
| _iFr 5F¢ 10 Fr | 20Fr 1/3Fr 2/5Fr 5H0 Fr
1Fr | 5Fr | 10Fr | 20Fr 175 Fr 310 Fr 7/20Fr |
' ' 1/3Fr 205 Fr /

Eranee 2

Francs 3
Germany 1 10M | 2DM | SDM
Germany 2 10M | 20M 5DM
Garmany 3 i 1iDM | 2DM | 5.0M
Gormany 4 :

1/20M | 2/30M | 3/4DM | 4/5DM
5 /5 OM

1750 Dr

Hu'ngam';_ 41 198t 1120 Fi 3 /40 Ft
Haly 13 500-Lit 1/500 Li
. ltaly.2 500 Lit 171000 Lit | 3/2000 .Lit
] Japan 1t 1 Hooy
 Japanz 1 /100% 3 /200¢

1100 Won |
171 Fls, 3/2.5FIs.
$ /1 Fls. 3/2.5Fls.
1/8NZ 1 2ENL2
1/8NZ A 3/8NZ2 1

2 /10 NKI 1/5 NKr 4720 NKr

110 NKr | 3720 NKr

. Metherlands 1
Nethorfands 21 |
%y Now Zeasland 1 "
H ftow Zeatand 2 1]

2 Norway 1§

Horway 2

._.s%alni- - | | 300 PIs 1/100-Pls § 8/500 Pls
swedanﬁ [48Kr 1710 SKr /1
Sweden 2.1 11 SKr 1/5 8Kr

Sultzartand 11 | | 1 SwF | 2SwF | 5.SwF 174 SwF | 6/5 SwF

Swlizeand 2 15wF | 2 8wF | 5 SwE p i/ SwF 312 SwF
ukty || top i sop £1 20p 3 /21 7182
vkz || 10p 1 sop £1 20p 4181 8/£2 I8
UKs 10p 80p | €1 i 20p 1| 1/50p 283 5./82
ukd 1140 50p £1 20p 1 /30p 2 /60p
o uks - 11 jop | 5o0p gr | 20p 121 3 /82
oo  UKE 10p_ | 50p £1 20p se | BREEERGLL
Notes: 't Indicates Faclory Default for that setting. # Indicates a USA Dip Switch Sefting (alf positions in
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Sega Adjusiments Continued.

Adj,8 Reset Coin Audits

Default is NO. Select the "+" Jconto chanlg)e to YES. 4 When
enabled, all Coin Audiits {Audits 5-11}, will be resel to zero.

Adj, @  Resst Game Audits

Adj. 10 Reset High Scores

Default is NO. Select the "+* Jcon to change to YES. 4b When
enabled, ali audits wilt be reset to zero, except for the Coin Audits
(Audits 5-11) and Audit 12, Software Meter ({the only audit which
cannot be reset to zero).

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

Adj. 11 Match Percentage

Set Match percent from 00% 1o 10% or OFF. At 00% the match
display ccours at the end of the game but never awards a credit.

Default is 3. Adjust the number of balls per game: 2 to 5.

Adj. 13 Tilt Warnings

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

Adj. 14 Replay Boost

Set to YES or NO, When set o YES, exceeding a replay will seta
temporary replay levei for each tirne a replay level is surpassed, This
new level will equal the previous replay levet {when the replay was
awarded}. plus 50 Million for each following game, until the replays
have all been played. At this time the previous level is resumed.

Adj. 18 Credit Limit

Default is 30, Adjust the maxdmum number of credits that may be
posted: 4 to 56,

Adj. 16  Allow High Scores

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

Adj. 17 High Score #1 Awards

Adljust the nuinber of awards (0 to 4) awarded for exceeding level 1
{the highest of the four levels). '

Adj. 18 High Score #2 Awards

Adjust the nun'_iber'of awards {0 to 3) awarded for exceeding level 2.

Ad}. 19 High Score 43 Awards.

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

Adji. 20 High Score #4 Awards

Adijust the number of awards {0 to 1) awarded for exceeding level 4.

Adj. Default High Score
2130 #1-#10

Adjtist the score level to which the world record, (level 1} (the highest
of the four tevels) may be altered. This adjustment is not affected by

. Adj. 81, HSTD Reset Count. Adjust the backup score to which levels
_2-10:may be reset; respectively.

Adj. 31 HSTD Reset Count

Default is 2,000. HSTD (High Score To Date). Adjust the number of
games between automatic resets of high score levels to backup
seftings and ball ime averager adjustments: 100 to 9,200 or OFF {no

reset or adjustment).

Adj. 32 High Score Initials

__torenter 10vinitials to:input.

" Default i5 3INITIALS. When set to 3 INITIALS, player is aliowed only

Jinitials to:input. . When set to 10 LETTER NAME, player is aliowed

jﬁdi. 33 Free Play

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

Adj.34 Custom Message

charactets to back-space (erase} and/or to move forward in an

Setto ON or OFF. When set to ON, this function is used to establish
a-custorn message periodicaliy dig Iayed during the altract mode. Set
the teature to. CHANGE selecting the "+" Jeon. Using either of the
Flipper Buitons-or the "RED" and/or "GREEN" Buttons, select either
of the "ARROW" Jcons. Press the "BLACK" Button {Request
instaifed blinks at the top of the display and the lelter A is indicated in
the first position in the display. Vary the leiter{s) by operating the Left
andzﬂz?ht.'f?lipper Buttons {or "RED” or "GREEN" Buttons). Withthe
desired'lefter indicated, depress the Start Button to lock in the letter
and advance to the next-character. Repeat this procedure until the

it i B

desired message is completed in the display. Select the "<" or ">

already lyped message. After completion, press the "BLACK"
Button. o

Section 3, Chapter 4
Go To Adjustments Menu .

Page 43




Adj. 35

Sega Adjusiments Continued

Attract Mode Music

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

Ad}. 36

Flash Lamp Power

Adj. 37

Coil Pulse Power

Set to NORMAL, DiM or OFF. When set to NORMAL the flash famps
are active, when DIM the flash lamps impulse power is reduced by
25% and when OFF the flash lamps will not flash.,

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

Adj. 38

Knocker Volume

Set to NORMAL, LOW or OFF. Default is NORMAL, When set to
LOW, the volume is decreased 50%. When set to OFF, no sound is
heard when the "knocker” is sounded.

Minimum Game Time

Set between 0:01 - 8:89 for minimum game time, Default is OFF. If
ihe {ast ball in play drains prior to what the game time is set for,
another ball will be served into the shooter lane and normal play will
continue. Subsequent balls will continue to do be served into the
shooter lane if the last ball still drains prior fo and up until minimum
game time is satisfied.

Bkgrnd {Background)
Music Volume

Set between 1 - 15. Default is 1. After volume is set via Portais
Service Buttons (See Sec. 3, Chp. 1, ._Intro} this adjustment can be
utilized to adjust the background music (1 ail the way on, 15 all the
way off) while keeping the Special Sound FX the same level.

Adj, 41

Game Restart

Adj. 42

Extra Ball Percentage

Set to YES or NO. When set to YES, a new game may be started
during any ball afier the first ball is corapleted {if credits are available).
{Note-Pressing start during:the first ball will add additional players.)
When set to NO, the game disables the Start Button after the first

ball untif the final ball is in play. Review Section 2, Chapter 1, Game

Cperations & Features for details.

Set from 0 to 0. :Ail'ows-lhe operator to adjust how frequently the
Extra Ball feature s made available to the player,

Adj. 43

Bill Validator

Set to YES or NO. When set to YES | the display, in game attract
motle, will show an "Insert Bill Animation.” When set io NO, the
display, in game attract mode will show "Insett Coin Animnation.”

Adj. 44

Tournameni Mode

0% Exira Balk,

Euro. Token Disp.

Set to NONE, PINBALL EXPO, IFPA-PAPA or HOME. Tournament
Made determines the default conditions to quickly prepare a game for
tournament Flay, When this sefling is changed alf audits will be
reset and all adfustmoents will be initiated to the particular style
selected, The game will then return to Game Qver Aftract Mode, as if
a Factory Reset had been pedommed. NONE - Same as a Factory
Reset conditions. IFPA - Straight 50¢ play, No Replay, No Extra Ball,
No High Scores, 2 Tilt Warnings and No Match. PINBALL EXPO-
PAPA - Same as IFPA settings except Free Play is enabled. HOME -
Sets game for Free Play, Extra Ball Play, Mo Replay, 10% Maich &

Set to ON or OFF. When set to ON, the oparator can enabile the
“knocker” cable in the cabinet to drive an externat device (e.g. Euro-
pean Token Dispenser) without the game giving a replay.

Special Memory

Set to YES or NO. When set to YES, the lit ‘Special' light wilt be
retainad in memory from balt to ball for the same player. When set 1o
NG, the it ‘Special’ light will go out at the end of each ball.

Adj. 47

Adj. 48

L.ocation i

00 to 9989, Allows the operator to assign a focation identification
number to the audit print-out sheet, (Wil not be affected by Factory
Reset,)

See the end of this Sec. 3, Chp. 3, Ge To Audils Menu, & Chp. §, Go o Reset Menu, [or more dstails on Factory Reset & Printing.

Game ID

0010.9999. Allows the operator to asai?n a game identification
numbe)r to the audit print-out sheet. (Wil not be affected by Factory
Reseat.

Page 44
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Frorn the ADJUSTMENTS MENU, select the "GODZ" icon with either Red "LEFT" or Green "RIGHT"
Buiton and press the Black "ENTER" Bution. Select and activate the "RIGHT ARROW" fcon to view
} the 1st adjustment in this group. Continue to select either of the "ARROW" lgons to view each

Ladi'ustmem one at a time. Select either the " or "+" lcons to change the value, if desired. The display will
describe the adjustment number, the adjustrnent name, and the adjustment total or value. The current adjustiment
wilt remain in the display until the next adjustment is chosen ot when the sub-menu is exited.

Adj. 49 Extra Ball Memory

Set to ON or OFE. Default is ON. When set to ON, the lit ‘Extra Ball
flight will be retained in memory from bali-to-ball for the same player.
Wrﬁen set to OFF, the {it ‘Extra Ball' fight wili go out at the end of each
ball.

Ad]. 50  Always Divert to Pops

Set to YES or NO. Default is NG, {UK Defauit is YES). When set to
NG, balls wilt NOT always get diverted into the Pop Bumpers via the
use of the Top. Otbit Magnets. When set to YES, the pinbail{s} will
always get diverted into the Pop Bumpers,

Adj. 81 UK Post Save

it THIS ADJUSTMENT CAN ONLY BE ADJUSTED IF THE
GAME HAS THE UK EPROM INSTALLED FOR UK SETTINGS /il

Set to OFF or ON. Default is OFF, (UK Default is ON). When setio
ON this feature is available when lit. Set to OFF to disable this
feature. (UK Games have Outtane & Center Post Save Devices which
are accessed in a different way., Domestic games should cannot
adjust this setling.) '

Adi. 52 UK Coin Mech, Type

i THIS ADJUSTMENT CAN ONLY BE ADJUSTED IF THE
GAME HAS THE UK EPROM INSTALLED FOR UK SETTINGS /i

Set to OLD, NEW or NO. Defauit is NO, (UK Default is NEW). Setto .
NEW if using a Coin Control Mech 74-11238-104U. Set to OLD if using
older version Coin Control Mech 74-1129-104. _

Section 3, Chapter 4
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Example:
From the MAIN MENU, use the Red or Green Buttons to select the "RESET" fcon (G0 T0 BESET MENU).

Press the Black Button to activate this FCON. This will bring up the RESET MENU,

The RESET MENU now appears with the "COIN" fcon {RESET cOIN AuDITS) flashing:

DO NOT PRESS THE START BUTTON AFTER SELECTING ANY THREE OF
THESE ICONS UNLESS THIS 1S 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.

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

If the "COIN" ar “"AUD" foons are cho'éen.and.activated, the affected audits (see previous page) will be reset, the

display will indicate REQUEST INSTALLED and the display will return to the RESET MENU.

If the "FACT" Jeon is chosen and ac{i\kaie'd, all adjustments will be reset back to the Factory Settings. The display
will indic;;edF!EQUEST INSTALLED {momentarily), the Service Session is automatically exited and returns 1o the
Atiract Mode.

FPage 48 Section 3, Chapter 5
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Chapter 6 of 7
o To Fuses List

Qverview

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 YO Power Driver Board), and also in the Cabinet {(under the
playfield by the Flippers andfor by any unigue assermnbly. such as magnets}. See the front of this manual {page
DR. €9 for the complete Fuse List in the Quick Reference Fuse Chart and note the drawings.

GO TO FUSES LIST

With the game in the Aftract Mode, open the Coin Door and(j)ress the Black "BEGIN TEST" Bufton,
15 Select the "FUSES" fcon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
ILRAES press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" fconto view the 1st fuse in
this group. Continue to select either of the "ARROW" fcons to view each fuse one at a time. The display will
desctibe the fuse identification number {e.g. F1, F6, F7, elc.), location of fuse (i.e. Backbox: Board name located
on: ar Cahinet: Under the playfield or in Service Outiet), rating of fuse {e.g. 5A 250v S.B. - i.e. 5 Amp, 250 voli,
Slo-Blo), and ‘use of fuse’ (e.g. 80v DG High Voltage Power, ete.). The current fuse listed will rernain 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"

; feons. It no fcons appear in the display

L2d  hecause of a testing function or special-
BEEE display (e.g. “Help"), press any button to exit.

Selecting & activating the "HELP" feon from EEIc) Se[ectina & activating the "ARROW" lcons
any display will show a help screen. {An - selects the next or previous fuse in this group.
explanation of each Mini-lcon at that level will R

cycle continuously until any active button - :

is pressed.) - . :

Selecting & activatin?' the "QUIT" lcon from
any display will exit the Setvice Session.

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

Press the Black Button to ac_t'ivate'thi.s ICONThzs ﬂyil_ii-bring.ﬂp_.iiﬁé_:_#l;_JSES' LIST.

Section 3, Chapter 6 I Page 49
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BACKBQX LAYOUT LOCATIONS: F‘USES ERIDGES RELAYS & ROMS

The ﬂlsglay Controlter Board

fwolds the Display ROM Loo: ROMO
is'posilioned behind the 128 X'32
0! Malelx Display Beard

 Transformer on
cabinel

Usa:

+20v B0 Low

Currenl Colls |
12y [0

+iav B
Ifuninalion

8 Amp 250y
7§ StoBlo Fuse

internalional; B
& Amp 250v
Sle-Bla Fuse

temany
Protect
Swilch

Sevice Oullet
L5A)

. (EISA . S
Volume Controt & Servies Swiches &ﬁ;m{f. .
For operational usage, sge

¢ et
Section 3, Ghapter 1, Potals Seivige ) (under abinet)
Henu Inttaduction_

For Backhox & Cabinot General Paris, see Seclion 4, Chapter 1,
Pcilt& identdicalion & Location (Yhe Pink Pages)

i"’!:

%’4:‘\ 25

analy Htgh Power Colls:‘FImpe rs B

For Sc-hamalscs andvor Gompenent Parts on aliove Boaids, see Fﬁ JA 2_\}0\! S.B
Sge. 8, Chp. 4, Prinled Ciroull Boards {PCBs) (The Yelivw Pages} 7 | 5a250v 8B, | 20vDC - Low Power Cails
F8 | BAP50v S8 | i2vDC  Logic Power ]
Fo | 5A280v 8B | 12vDC  Logic Power .
F20| 3A 250v S.B. | 50vDC  Magnsis N
F21) 3A250v S.B. | 80y DG Coils
|F22} 8A 250v S.8. Canirolled Lamps
Ry F23! 44250y S.8. Logie
nfa | 3A 250v S B, |50vDC AL Flinpor(BLU-YEL—BED-YEL) F24i 5A250v 5.8, G.|. Lamps (BRN-WHT 1o WHT-BRN)
pia | 3A250v 8B, [ 80v DG L Flipper (GRY-YEL-RED-YEL)  F25] 5A 250w 5.8, Gl Lamps (YEL lo WHT-YEL}
n/a | 34 250y SB. [ 50v DG Lef Magnet (VIO-YEL.»BLK) F26| 5A 250v S.B. G.l: Lamps (GAN to WHT-GRMN)
nfa § 3A 250v 5.8. | 50v DC  Top Magnel (VIO-YEL—BLIQ Fo7| 5A250v 8.8 G.L Lamps (VIO 1o WHT-VIO}
nfa 1 3A250v 5.8, | 50v DG Mid, Maanet {ViQ-YEL—BLK)

3A 250y S.B.

F2 2!ng 250v 5. B,-

JO‘JDC Bot, Maan

12'3-00 .Shaker Motor - T

F3 { 21A 250V 5.0,

12v DG Shaker Motor

' v AC Mam Fuse Lme (Domesltc o1 USA} '
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i Chapter 7 of 7
o 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, fcons
are shown and described to give detail of the particular function of the individual fcons. The table on the previous
page was designed to help answer sorne questions of situations which may arise.

GO TO HELP SCREEN

With the game in the Atract Mode, open the Goin Door and press the Black "BEGIN TEST" Button.
Select the "HELP® fcon 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 fo that menu level.

important Notes:

Selecting & activating the "QUIT" fcon from

Exit. any sub-menu and return to the MAIN
any display will exit the Service Session.

MENU by selecting & activating the "PREV"
fcons, |f no fcons appear in the display
because of a testing function or special

1 display (e.g. "Help"}, press-any button to exit. E1TE

Selecting & activating the "HELP" feon from o These “Mini-lcons” vary in functionalily

any display will show a help screen. (An ... depending in what sub-menu:they are used,

explanation of each Mini-lcon at that level will Bl  Refer tothe beginning of each chapter in this

cycle continuously until any active button _ .. section for the function they serve in that menu

is pressed.) . - [24lEd or select the "MELP® lcons in the display
T where the /con in question is being.used.

Review Chapter 1, Introduction: - How 1o enter the Portals™ Serviee Menu. The chapter outlines

the entire Portals™Service Menu. View the fcon Tree in this
manual which describes the names and menu descriptions of each
fcon. View the display, after selecting and activating either of the

- "HELP" or "?" lcons.

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

Review Chapter 3, Go 1o Audits Menu: . Gather play information and printing functions {downioading).

Review Chapter 4, Go to Adjustinents Menu: Customize the game to vauy difficulty of play or to change

functions of the game.

Review Chapter 5, Go to Reset Menu: - Resetaudits and adjustments to Factory Setlings.

Review Chapter 6, Go to Fuses Menu: - View_{he {ocation & descriptions of the game fuses {the same

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

This concludes the Portais™Service Ment. 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. Ths remainder of the sections
in this manual will cover all the parts-in this game 'an'd'?rowde helpful information to aide in troubleshooting. If

te

questions stilf arise after reading this section.complet

. call our Technical Support Depariment.
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PORTALS™ SERVICE MENU '
PROBLEM/SOLUTION TABLE

Uise this table for a quick simple solullon(s) guldfs. For more fechnical

Istance vlew Section 5.

Wil not enter the Service Mode after depressing
the Biack "BEGIN TEST" Button.

) (Red,
Black Buttons) for loose connections or bad
Ground,

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

» Check CPU Board, possibly failed.

Service Buttons {Red, Green and Biack} are
nonfunclional.

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

The display blanks out.

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

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

lcons "scrofl' along continuously in the MAIN
MENU,

oIf the Service Switch Set and/or the Coin Door
was replaged, ensure the Lockin? Mechanism on
the Green Button is removed. Hf the Green
Button "clicks" and locks into an up/down position,
the Green Button has this lock switch. Remove it.

_{Ref. to Service Bulietin #74.) o

The Start and Flipper Buttons do not select or
aclivate lcons in the SWITCH TEST MENU.

e This is normal. These swilches are deactivated,
as ﬁ;g}y are a part of the Swilch Test. Use the Red
"LEFT" or Green "RIGHT" & Biack *BENTER"

Buttons in this Sub-Menu (See Chapter 1).

Can't move selection of fcon with the Left and/or
Right Flipper Buttons.

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

» This is normal enly in Diagnosiic’s Switch &
Active Swiich Tests {see previous Problem).

Some lcons appear non-functionat in the
PRINTER MENU(S).

e If no printing equipment is connected, the *-"
fcon, "+" feon and "RUN" feon will appear not to
function (See Chapter 5).

Some fcons appear non-functional in the GAME
SPECIFIC MENU under the DIAGNOSTICS
MENLL.

¢ 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 1s no Game Specific
Special Test, the "GAME SPECIFIC" lcon will not
invoke another display.

The disEiay retumns o the ATTRACT MODE
exiting the Service Session from the FACTORY
RESET MENU.

o 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" jcon.

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

in Portals™ Service Menuy, the volume cannot be
adjusied with the Red or Green Buttons.

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

in Portals™ Service Menu, the display seems o
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
persisis, call Tech. Support for additional help.
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Chapter 1 of 2|

Parts ldentification & Location
(The Pink Pages)

Overview

This section provides the part numbers and locations of all the components in the pinball machine. The parts are
arranged in basically 3 groups: Backbox, Cabinet, and Playtield. Generic patils wﬁich may change as production
continues {quantity and/or size) are listed together. Quantilies greater than 0 indicates that the part is used in this
game. Since quantity changes may occur, ah item indica%in%“{)" may be used. Compare the item which needs 1o
he replaced with the drawings provided (the posts, sockets, bulbs and rubber rings are drawn actual size). Major
Assemblies & Ramps are detailed in the Blue Pages, Chapter 2. important: Read all "Take Note:" itemns.
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Backbox (Showcase i1} Assembiy, 505-6002-40-40 (!iems 1-27)

- Side Views

The Backglass is
shown for clarity,

This S?eaker Panel
is not part of the
Backbox Assy. and
is shown for clarfly
(See the next bage
for its’ Part N2sk.

Front View

The Backglass is not shown for clarity.

TSR V)

SRS TaTTTEETT T

13 s

"i"ake Note:

20 * An aslerigk ( +) indicates iferms are not nefedin the pictorial.

Hight Side

T When ordering item 3, CPUWSound Board, please specily the Pivot Hinge

Game Narte lo receive the board vith the correct ROMs, a

1.See the MNext Pags for the Speaker Panel Pait Nis &
A s

Backbox Showcase || {Plam i A 2% | Fluor, Power Gable Wiring Hamess | { 036.-5402-15

1 | Black Wood with Green T-Molding) 1 15625-5505-04 13« | /4 Clamp {Douhle} B 3 04{}-5000.23

2 | PCB Melal Mounting Piale 11 535.5809-Q04 { 14+ | 12’ Clamp (Single} 11 040-5000-06

“ltem 2 socured to ltem 1 by: 88 X 1/2° HY7H AB (Zine) Bhe (G 6) (204-5101-08). 1 18% |8/ Clamp {Single) 3 | p408000-08
3 ¢ 1 CPUISound Board(Mono) kcereses | 1 | 520.5138-16 | 16+ | 17 Clamp {Singte): 5 1 040-5000-09 |

4 1 Display Powar Supply Board: 1 { 520-5138-00 | tems 1316 cocured by: 56X 12" HWH AB {Zinc} Slue (Gly, 17 (234-5101-051
#C Power Driver Board 1.1.820:8137-01 | 17 | lock Mounting Plate 11 | 535-5860-00
Ttomns 2,8 &5 secured to ltem 2by; #6327 X # k¥ 145 (Y. 19) (237-5503.60) Backbox Lock & Key 365-5008-00

F!uorevcem Ltghl Bracket Assy-{el{ _ 513 65 ,0(}

“Homs 17-18 secwred hy: ¥ K B TP Torm 120 {EHy. 25 (2375047680

19 |41 Roto Lock Female (R2-0002-02) | 1 | 355 5006-02_
I!vmw secured by: #10-24 X 1347 GBSH (Gly. 2 1231-5022-00), 21032 Nykon Slnp
[{83¥ }mdaw Wosh ?f32 ii)K S'CDK e {G’y 2)(2-5? &}33&13

Back Vent Grill 2~112* X ia‘

3 545~5922-02
# 3}, {55 4 ' ltem 20 secuied by Stapl 516" {y. 24} {631.5000-G0) .
flucfescent Light Bfacket Assy Right 21| Fuiss Description Decal (Generic) - 1 82{);6152«0_(1_
: 1.22% | Fuse Desuiiption Decal Game N 40 | 1| 820:6152-40
23 { Ribbon Cable, 20-Pin 11 Q86-5000-04

. lteins & & 7 sequred by: #10-24 X 1-14% Carians Bolt Bq, Neek {8y, 2par) Ribbon Catye, 26-Pi
{231-5012.60) and #10-24 Keps Not {(y. &/per) (240- 523?%} 24* 2 A

i... 036.6001-80

[tern &3 (20-Fin) connects the CPWScurd Hoard 1o tha HO Fowe? Driver Board,

r a8 Huomscenl Tube (F20T12CW) 1 | 165-5031 .02 Item 24 (26-Fin conneets the CPUSeund Boad to the Display Centicier Board.
B g |3 XE Reinforced Strapping Tapa 1} 626-5040-00 | 25= | Display Caple Wiring Hamess 1 1 036-5400-00 |
Above Hem § &= 2efadhesive, itis Doaledenlens 54 7. Sod i 12° Lengs enly, _Zﬁ"‘ Fuse Labe} {U L) - _L 820-6143-00 )
10 _| Starter - Fluorescent (£S2 Ligh) 1} 165-8011-01_§ 7= B‘“}E‘l"x Date Lagel El 820-5001-00 1 £
Bailast SP2/A 120v 60Hz 13W UL 11 010-5007-00 A }
item y 11 seeurad to fem 1 Ly: 85 ¥ 287 HH AB {Zine) (Ciy, B3 {234 500D CF"’J
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Speaker Panel Assy. for the Backbox (Showcase Hl), 515-6888-00 (ltems 1-18)
and Assoc. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (Items 19-21)

‘

?’ 4 o

- ¥ Vi
Take Note: E (Broken View) e ‘
An asterisk ( =) 20 21

indicates itams
are not noted in
the pictodials.

3

.Ordering the complele $ld9 VI%W (Lﬁid DGWﬂ)

Speaker Pansl Assambly, For clarity, the below drawing does not show the speaker(s).
515-6888-00 (items 1-18}
will inclide all hardware.

—

............. See Hardware for ltem 8,

iNeE _ 2 ; : NZNE Individual Part Nams {(Eront) g BlPart
1 | Speaker Panel (for Showease (1} 1 | 525-5515-00 1 14 | Speaker Grill (Black wino Artwork) 2 | 535.8081.00
2 | Dot Matrix Disp. Bd. Mounling Bracket| 2 | 535.8368-01 § 15 | Speaker Panal Hook Brackel 2 1 535-7009-02
Itent 2 secured 1o Hem 1 Dy: 28 X 2% HWH AB (Finc) {Giy. 4iper} {234-5103-007 !tems 2, 14 & 15 secured by: 58 X 347 HWH AB {Zno} (Hems 12014 iy, Hpan;
[ 3 I Dot Matrix Display Board 128 X 32| 1 | 520-5052-00 w02y 2he) @A 610500) :
o socsiado Kby (o coversl gzs"}x % Spncar Gy (. ] (8545020-10 16# | Sega Logo (seil-adhesive) 1_1{ B35-7877-00
& %6-32 X 172" 1{WH Swa Seny Zing [y, 4) {237-5078.00] . i H i .
o airon to Hort 4 (ol $1s vops Gontor g o6+ O o Mok Spacer 8682 Tap (i, 4 |17 Fistic Shield (Display Cover) 1_1545-5884-00
{254-5008. 04} eindd £6-32 X 14" PPH KE [Sems) Zino [Cly. 1) {232-5200-00) tern 17 secured tolfemm 2by: £6 X 387 HWH AB (Jes) {Dly. 8) (234500060}
[ 4 | Swlic Shield (Steel Plate) [ 1 | 535-6437-00 | 18% | Ground Skiap {41y | 2 | 600-5005-41 |
Mo 4 secured 1o Hem 2 by 12' X 12 Hex Spacer 2652 Tao [y, 4) (254500808 and
£5-32 ¥ 12" FPHMS (Bans} Zins ({1, 2, on Lelt Silecaly) {232-5262-60) . YFSPUR. PANEL ASSY'S

i 5+ |Edge Protector (on ltem 4) 2 | 545.5502.01%

[ & | Display Conlroller Board FocFesas 1 | 520-5085.03 1

flem 6 secued 1o lem 4 by: 12' X 546" ¥, 144 1D Spacer Tap ((ﬁy, 3} (254-8014-04,
T £5-32 X 3% PPH MG {Samd) Zne Oy, 3) (237550400, #2° X 114" Hex Spacer #5832
a5, {Gity. 1 {254-5008-03) and #6-32 X 114" FPH 1S {Serms} Zirs {1y 2 (232-5200-00)

|7 | AF Shield | [ 1 [820.5002.00
i!eﬂ_}?‘_ii seeuied inbolwesn: Citen 8" and ils' mountisg hardware deserded.

_gr | Ground Strap {257) (on llems 4,6, 12) | 2 | 600-5006-25

_g= | 12  Clamp (Single} {onltem4) | 1 | 040-5000-05.

10+ | Bibbon Cable, i4-Fin 1 . .036-5260*00_ Dy . o P —
" Hem 10 {14-PIn) copnasts e Dol Malix Disp, Board {o tha Bisp, ConlroFer Board, 20 gf‘.?(}: :!nge :;:.21:“ ] 535-7899-00
["41+ | Foam 9/16" Tk, X 14" X 36° T 3 1626.5026.00 ol tinge Blg - 1.1535:7999-01
i walh iterns 20 & 21 secired to Backbox by: #4420 X 1.1 C.B. S0, Heck {0y, 4)

Abave tlem §t B sef-adhasive, Localed belwesn lems 34 17, Soldin 127 tengths only. 231-5000-00) and #4200 Flange Mol {Dly, 4) {240.5300.80)
et ftems 20 & 21-secured to Cablnat by: 14720 X %/5° Cardags Boll 8. Mack (G, 2

12 | Speakerd X 4 Quam (#39-9572) 2 031-5004-00 | (2315012-00), Hioge Spacer (Ciy. 7 (52-5092.00), Washsr 115" LD, X 778° .0, X 16"
| Sposor G g amess | 1 | 00B-0442.00 | 1 A SR 10360 6
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Cabinet - General Paris

Take Note:

An aslerisk { = ) indicates #ems are
nol noted in the pictorial.

+

1.SEE NEXT PG. FOR CABINET - 2
SW. NAME PART N? TABLE A-K.

2.See Playlield - General Pats:
{Below), Page 58, {or associated

1_| Game 60 Sctesned Cabinet {Plain)
2 I Cain Door (with:Validator) USA only
Hem 2 sacured by: 14%20X 114" Caniage Boit Sg. Nask

526-6000-60
1 1500-5018:172

(. 3} (231-5602-00) and

174520 Flangs Hasl ((5ty, 4) [240-5300- 00} -
HOTE: ForCoh Coor other than USA calf Techréca! Support for SO Pard M7,

9 i Flipper Buiton Assembly Red 2 1 BO0-5026-32 %
4% | Pal Nut far Flipper Bulton. 240:5003-01 ¥os

Hom 4 1s Rrted viy O-Ring 11732° X 732" X 1136 (Qly. pes) (535.5850-00)

5 | Slide & Pivot Buppol Bracket - Right | 1 1 R3¢
Slide & Pivot Suppost Bracke! - Left .| 1§
ltems % & § secured by: F10-24 X 1-1/4° Carfzge Bol Sy, Neok

s £10-24 REPS Nt (¥per) (240-5207-00) - Rl
[ 7 _1Prop Rod. - [ 1 1535.7553-00

_535-5090-
pary {231-5012.00)

.(3;

500-5020-01

A Tt B g |00 020 ans 0t TSE0X 11 1 G 8 i )
g | Mylar-' Carfiage Boll Gover DIso = > 1850504100 “ggf Frm;t.i\.%pldfag Lockdowin Spring 1 2_65—5008-0(_)
g TGS 2172 X 18" {on Back & Bollom}| 2 | £45.6072.0p oo | FrontMolding -Black 1 1 |S005757.01-00
10 | Cash Box Plastic Boltom T T E455000:00 28 P!E-Glafss {Tmprd.) 21° X 43 X 3/16' | 1| 6680-5001-00

" X0 X 1-412 lack o Fher o501 1| 62B-B004-00 e ot Lﬁd‘__ie . 1 ﬁﬁ;ﬁém—

Above ltem ﬂgis&s_?e_f-a@eswe.;i: i fotated bakind itemm,sisé?in 12* Lenplhs ordy. i_"em 27 son e ye ﬂ"‘e }';Ca";'aga Bos S Mok ({-}- é}-m‘__s"(rz'fgg; s

11 | Foam Siip (zee: Fipper Swinh FrontBaekt | 4. | G26:5042-00 | #1024 Nyon Stop Kut (G 2) (240-67208-00)

12/ | Cash Box Lock Bracket {iire) - 1. |:535-7562- 28 _| Hex Koy Allen Wrench 5/16° 1 1 777-0001-00

125 LEarge Hair-Pin Clip 1 |.535.7772.00 | 29 |Biackieg&tevelerAssembly | 4 | 500-5821-50
:Cash-Box Gover {Validator) q [ e N Lietis 20 secured by Legﬁoi!ﬁmkf&-«:?{fﬁ?&?w-mj gﬂd teg{@!ism' x.iﬁi‘i?-giz'__‘_‘

e Fenciomor vilh BallastWidng | 1 | 010-8015-00 | oo e oty Bt LA p g 4016591

Ttom T4 socuied by: 15420 & 56" PPH MBS {7

. . nch {Ghy. A} (237-5854 €0} and -
14 Spid Lock Washer (Ol 41 (246-5000.68) -~ _ - _
ttoinr 14 Specifications: B 163,87 1157307 / 250V SNtz TS0¥A Cliss T30 EPBD

_30# | Corrugated Tubing 11" o =123 | 2 | B05-5008-00 |
Aboya Hem covers the Cables Wirhy Hewmesses going iréo the Bagibox from tha Cakingl,
Eoldin 127 Lengihz anfy,

15 1Roear Glass Channel 20-3/87 Length 1 1. |'B45.5038-00 Assy. (NEW) !
16. | Foam Rubbor 9/8° X 8/16° X 20-3/8° | 2 | 626:5001-00.% ST ' ’
Aboes llem 16 s sof-afhieiie, Itis Bodled i llom 16, Soldin 12" Lemths et -

[ 17 |Cabinet Pedestal Brackel. . .~ - | 1 [ 535.8085.00.

Tltem 37 secured hy: 58 X9 PR ) (Gl B (T SERRDY). |

18 _| Phastic Channal 42*_5-"8'5L§;(U.:.& Bt} i 2 F 545.5017.00
19 |-Side Armor "with hotes” {Lt. & AL o 1 BAR7997:00

Titem 18 secnd by; S10-24 X 17 Gainage BO% 54, Neek {Zipet) 1231-8021.60),

_ BeERHeps el (Qly. 41 (2405008001

#1024 Hex HiAt {2p20)(240-5202:05) and #8 X 578" T2 Tampet Proot (F37-5047-00)
20 | Spesker8” 6 Rd. Quam 4Qsmpese 1 11 031-5005-00 1 ; 4

o1 | Speaker Gl 7° X 77 L1 1 545.5072.03 | lom31 sccted by: 832 T-Nut (Giy. 4} £240-5101:09) and
ltems 20 & 2t sacured byt 8832 3 M4" Fin Shark Sutew [{o 1% #8 X 678" W SWAGE {Seq) Zine {Qfy, 4) (227:5076-05).

{2??*_-?8%@3 and 92 | Shaker Motor P.C. Board {1 1 520-5085-00 )

Hom 32 secuted by; F6 S Bin, Spacer While (Cty. 43 {254-5007-8% and

:P‘fﬁrﬁ !"!_lit;go_?.(' Suw?Aisy{’f:‘{w’ ; PR A s nat HWH AB (2o} (Gdy. 4) (234 5003.65)

GRBE gﬂ; (SR S A 50 S ﬁﬁ&%& SYAPAREY e .g“fci i Shaker Motor Plaslic © H ; s

ftems 294 - 224 conlinuas in the next column: 33 r Piastic Cover Housing | 4 | 545:5941-00 |
i X Hewmt 33 secied to Hem 328 by: 58.32 X Q8" HWH LS {Tagdite) (3t 21 {237-5057 00
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Cabinet & Playfield - Swiiches

Talke Note:

Switch +  Anaslerisk (= }indicates items ate ot noted in the pistorial,
inside

in Door 1. For switches used corresponding ta the Switch Malrix Grid of

this game, see Section 3, Chapler 2, .. Dlagnostics.
2. Far location of the Cabinet Swilches, see the pravious page.
3. i ltems9-13, Stant-Up Targets, see lhe Plastic Part Color
Chart on Plastic Posts and Spacers, fuither in this chapter, for
other color altematives, if color destred is not available.
4. bLegend Note: Hlems noted wilh a white square {73 are mounted™
ahove the playfiald; items noted wiih a black square Bare :
mounted halow the playfield or ondin the cabinet. ’

Setvice Switc
Set & Bracket

3 Witch orvis o Parit o fe:Swit : 2T
A 1 Start Buiton Sw. Assy, (Yetow Fip. Styls) 1 i 500-6090-06 ’ Duat GPTO TBANS Board 1 | 520-5173-00
. | Cain Door Switch (USA) - Dual OPTO REC Board 1_1520-5174-00
B* Shooter Lane Switch Assembly 1

=

] o] "'Large found Auto Launch Assy. (Yel}
[ 1 Slam Tilt Switch {On Coin Door}
Cabinel Plum ]

TRy ¥ 2500100
PIF RIO Micro Sw. Assy. {Lt. Mount} 0 1 500-8227-01
PIE RO dicre Sw. Assy. (Hi Mounty | 40 { BOD-6227-02

B4 5 [Alch'd 1o Banaey: R ; e 1lemis 2, 3A & 38 fypleally secured by 98 X 12° HWH AR (Zint) Red {234-5601-02}

= T Fiipper Cabinet Sw. - Sell-Cleaning | 2 | 180-5160-0p | 4 | Micro Switch {Roller Acluaton; 3 | 180-5119-00
T G* | EOS Swilch (on Lwr. Flippers) 2 | 180-5149-00 | 5 | Micro Swilch (1-1/4) {or: Spinnersy | 1 | 180-5010-04
Ly | Diagnoslics Setvice Swilches (X3) 1 1 180.5012-03 |._6 | Tuibo Bumper Swilch 3 1180-5015-03
"o It secvrad 1o Dlagnastics Switch Bracket (585-9650-01) on Goln Dok, 7 | Slingshot Slack (Blade) Switch 4 1 180-5054-00 |
71 ] Service Outlet - US 1 1 180-5008-01 | 8 |Micro Switch {Roll-Under Gale) 3 1 180-5087-00
) CniOff Rocker Sw. tastssinesasoasy | 1 | 180-8001-01

y o0 Sabnet Bolfom. E ST e
500-5808-00 | 14 4 | Modular S-U Targat Round Yeliow 6 1 500-6075-06
FERE 12 3 | Modular 5-U Target Square Red 4 | 500-6139-02
13 + | todular S-U Target Square Green 2 | 600-6139-04

lisms 8-13 typleally secured by 58 X 2W HIVH AR {}f@r:é) {Giy. Fipat (235510300

SEE ABOVE PARTIAL CABINET DRAWING (H & K) AND
PREVIOUS PAGE FOR CABINET SWITCH A-K LOCATIONS.
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Playfield - General Parts (Below)

P!ayreld Hanger Bracket (NEW Siyio) 535-8365-00
letn 1 socured hy: #8-32 X 716" HWH MS Zins (. 2pet) {237-5895 00) :

| 2 | Phyiield Suppoit Slide Bracket | 2 I 535.6862-02 )
Retn 2 secured hy: 86X 1/2' HWH AB (Zino) B2 (QYy. 2/par} {234-5101-05) and
£8-32 X 58" H\WH Swage {Sen) Zins {Qiy. 1/pet} (237-5975-03}

| 3 [Edge Siide Bracket
Heny 3 socured by #4350 42° PRH (2ino) (Qiy. et} (237-8840-001

[ 4 [Pivot Pin Bracket Welded Assembly | 2 | 500-5329-00 |

ftem & secured by; 532 X 55" HWH Swaga {Serq Zins (Gly, 2par) 1237-5975-03)
5 | Rubbaer Lite Cover GREEN 1 2 i B545.5014.04

6 13-Pos. Diode Tominal Slip mansansd] 3 | OK5.5204-03

itern 6 secured by: #5 X X8 HWH A Zino (Gly, Hper) (234-5000-0D),

HOTE: Hems §& 9 vee INAOOS Diodea (Y. 3, fem 6, Q. 4, flam &) {112-500 140,
[N Diodes are for Swiches and'or Lamps, Sge Secton §, Ghapler 2, Playlield Disde
Ternvnal Step Locatinns for Diody Veags & $Wee Dodys.

7 34 250v Slo-Bla Fuse 8 200-5000-08

Fuse Clip Holder {Socket) 205-5000-01
e ¥, Fuse Clp Holfar {Sookel) 205-8000-01 &5 patt of a sl of 12 (205-80(0-12), Yo ean
erder them as dhvdduals {L-0T ora sel of 12 L.-180.

[ 8 |soldsrlugns ~ | 4 }0555140-08 |

Rems 7 & 8, Fuse Clip Holdes(s) andlor Solder Lugs are secured Iyy;
#5 X 152" PPH AB (Cy. Viper) (237-5505-00}

g Partn EHare NG
#| 3% Plaslic Post (holds cables) 10 545 526301
2] Sctew Down Cable Tie 4 | 040-5005-00
£1 4° Cable Tie PLTIMXMR _1159] 040-5001-01 |
21 515* Cable Tie PLT 1.5 16 | 040-5001-02
x| 612° Cabla Tie PLT {.5M-XMR 190! 040-5001-06
/g #| Insulaling Fubing #18 {Teflon}¢iz'teagy | 1 | §05.6003-00
Heat Shrink Tubing '+* o (BLK ez ve)-| 11 | 605-5002-00
x| Heal Sheink Tubing ¥5" o PUI-24 02 0y | 1 | 805-5008-00
1 Heat Shmzk Tubmg ia o (CLR] e Lg} 2 60550{)4 0(}

#§ Split F!ex‘lubing 1'/4 a {IQ'LN@} 605 5008 {}[}
=1 Split Flax Tubing %* 012’ Lorg) BO5- 5008- 3
/a1 Split Fiex Tubing %" @ (12" tong)- 1 i 805-5008-02
Tuinidar Note: Tihing is solfd by the fool. The quantily shown is 2

mulfiple of hal amount o cover lengths under 12" in this game, {e.g.
a qly. of 6 means lhere is 5 fest plus up fo 117 of lubing. }.

Take Note:

* An asterigk { = ) indicates ilems are not shown on this page.

t.  For Sockels & Bulbs (drawings & part numbers) see Pgs. 66-68.

2. For Major Assemblies, Ramps andfor Under Troughs, see tha
Blue Pages, Sec. 2, Chp. 2

3. For Swilthes see the previous page.

4.  Tubing is used {o Insuiate various cablesiugs, Tubing can anly

be ordered in 127 incremenis. Cul the amount required for each
application, Cul sizes are vaiiable in fength. The quantilies reffect
folal lengihs required for enfire gatne {averaged up lo nearest
fool). Quantilies may change during production.

3. lLedgend Note: ltems noled wilh & black square B are mounted
helow the playfield,
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ALY 3 i
| PIE Sereened w nsérts & NO Parts

“tearm 1

MGG Complete w/ lnsens & ALL Paits

actired 1o tho playlield by: #1003 X £

{237-6013-60} . s
{a‘ﬁoq‘a Detals afa w! Fetuded vl tha above, See Fig ;fae‘d Plaslic, Gaﬂafs & Afy

[ 2" T Arcl Retaining (Hoid-Down) Brackets. | 2 [535. 839.

ztern Zestized to tha playfield by: A X472 KWIH AB (Zin2) Blue (Qiy. ¥per),
(234:5101-05)

_Enstmct:on Card - Godzila

37 [ Coin Card (50¢-1 75¢-1/2.81-3)

756.5140:00] -
_75@«5087:—'00 S

| 1-1/16% Steel Balls {4-play, 3-captive)

5 Mini-Rdrs Light. Cover Snap-In (Red)

& Mini-Mars Light Covar Snap-In (Green)

" 1 Mini-Mars Light Cover Snapin (Yellow)

‘Pop Humper Cap {Blue)

550-5067:05 |

g: | Plastic'Molded Godzilla Head.

545:5889-00 1

: .P_Ias_tic. Molded Left Amn & Buiidings

Qi i G0 [ R NS [ L

545589000

“Nam 10

¢ by Arm

Brazke! (O, 1) {515-5820
. (242 5005:00) arid #3.32 Rylon Stop Hix (Qiy. 4 (240-8102-

. ‘.:"“

25}

§6 Washe! {Qty 4}

1 Plasli Mokisd Bight Amz.

_F

Fa55091-00]

Hamp Mounting Welded Brackel

1-Way-Gate Mounting Bracket {Sm.}

1 515:6508.001

535:5260-03 |

. | Wire-Gate ffor above)

1-Way Gate Mounling Brackel {Lg‘)

Wire.Gale {for above)

585:5307-03 |

_Spinner Assembly

secmedb;« RBX T8 PPH{zm) £Giy. 1} {237-5975-00) and -

- iteimE
8552 X 5 HYH SWags (Sain Zins (Qly, 1) (237-5075.09) - :
. Hen 15 has decais, 560 Piayﬂetd let!c {Butyrate), Decazs wnd h!y{ar (Page

545 5838 02

X se#uredb,« *’65}( 3 14 P!’H AfZinc) (O, 41237580400}
8 I‘ms deeai{s), see Pia‘;ﬂetd Plastic (Butyrato}, Decals and Myiar (F‘age 5

330 5100 a0l o




525 1D,

> How to measure:
Lay ring over ¢ircle of
7 closesl size. {fyou see the
outside adge of the circle, move ¥
o 1 Ang smaller, Wilh the correct
size, the inside edge of the circle vill
be seen within the inside adge of lhe
Rubber Ring
Note: Theingswill s fre t ¢ hrvilh
use. Always go to lhe size smaller.
{1.D. = lnside Diameter a;
(.0, = Quiside Diameter 0}

9" LD, 11" LD,

Outside
Edge

24

?layf:eld - Rubber Parts (Rings Actuai Size) |

"1.D,

546" 1D,

316" 1.0,

.L-;A«u}

o w &

718" 0 BB 3!3" Q D.

545.5277-00 bt

545’5308 -00

5485-5348-07

545-5348-06

Large Flipper Black Hgbﬁer'ﬁing 2 19 R0 Bl :
= | Rubber Defteclor Pad (Bumper} 2 1545-5428-00 1 6 ‘/g ID Black Rubberﬂlng
= 1 Rubber Burper (Grommel] 2 | R45-B105-00 1 7 {1’ LD, Biack Rubber Ring
G EALEOBO6D] 8 | #°1D. Black Rubbsr Ring
16 } 545-5151-00 |

g 1D, Black Rﬁbherﬂlng

845-5348-05

545-5348-01 |
[= gy =4

* 0.0, Black Rubber Rin
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P!ayﬁeld Plastic (Butyrate), Decals and My!ar

Nole: Some piecos are © clear OR ® riviled, ] 830-5949:XX
1 | TopLeft Comar Playlleld (Scresned) | 1 | §30.5040:04.1 .
2 | Around Pop Bumpers-{Scresned) 11 830:5949:02.[ -~ -
3__| Top Right Playlield {(Semi-Screened} | § | 830:5049:031
4 iLlell Side Playfield {Screenedd) 1 | 8305940 (s7 % I -
-5 [ Right Side Piaylield (Screened) 1 i 830-5940:08 |
g | Lelt Slingshot (Screened) 1| 8305948:06.|
7 1 Right Slingshot {Screened) 1_| 830:5948:071 " -
8 | Left Relum Lane {Sereened) 1 830 5949 8. .
G Hight Ra!um Lane (Screened} { I : |
s ff’;""‘ J;ﬁx"
. Top Fi:ght {G!ear) (cr.e 93}
‘Ball Trap Provent (Riv,) {Cir) pert. 09 | 1 | 305040

iemn 32 has brackets @ thveledlo 4. il you ared this llem 12 wilh the bmd(e’a mem :
fiyaled, seer Fiayliald « General P&ns (Abwe) Paga 59 (Il.em!?}

torn 14 h-as & sockat @m'eted!o it 1 you reed this Hem 14 with the socked a’lﬁa&y
fiveled, sea Flaylleld - Generat Party (Above) Page 59 ftem 18},

15* | Key Chain Fab {Screaned) 1
16 | Top Lelt lnner Leep (Screened) i 830;59'49.
17| Top Right Center {Screenad) 5

Cieér Mylar-

M1 Cloar Mylar - ) 1 :

%I . Mylar $ Head -
- aar Mylar Square - o
M2 Retum gaﬂe aqglj-[)rcn 2 820‘5_815‘

_ M3’?’ JCIear Mytar -

" Black Mylar - NP
Gover Discs (n Cab, hiding batts)_ | 2 820-5041;

4% . #40 Screened Dacal Shest
Hoter Visw the bast 2-Diit M2 on desal appicablo) for the desited individual {ep!&ﬁnn'
tndfeldiesl plecas may ol ba avallably, 1 wiih case o enfira shee! mif c‘:e o
-4 Portats Service Swich Brasket {Coln Coot) o

2 "Inslaii 4 Bafs"

<03 Coin Do [Oudside Frond}

-4 *Blre Doas Maller Lopo® (Backpanel
-0 Godrda Ran Mouh Exd

~05 Botlem Arch Laft

<07 Bottam Areh Center

-88 Botlem Arch Right

-89 Bollam Atch Shooter Lane Cover

=10 Sginner (Frond)

i1 Spianer (Baci'.]
-12 Fipper Bat Bigh
B k] FE?;}Q{ Bal Leﬁ
<14 1" {on Aed Stand Up Target)

=15 *A* {on Hed Sland-Up Targat)
=16 * X" {en Red Stand-Up Targst)
171 {on Red Stand-Up Targst)
<18 "Condn® {fen Green Stand-Up Targel)
1% *Comdza’ (on Green Sland-Up Targen

Pp= | Decal - *Powsr’ . 820 6223 (0.
3% ¢ Decal - *Prolective Earh* _ggﬁ_:gg_o

D4* | Godzifia Dieds Tenminal Skip Dese, Decal | 820622140
D&% | Game Specilic Backbox Fuse Lac, 820-6162:40:
D8# | Waming {"lingets..."} Molor Decal 82{}"-6{)62_;(_5)'_{};’

Screened __ Ciear
Take Note:

*  An aslorisk (= ) indicates ilems are not neled iy the pictodial,

. Gaine Generic Backbox Fuse Lo, _B20-6162:00 |
1 B | *Fuse Lable (UL)" i 820-6143:00 |

® 'R’ indicates item has a riveted-on par(s), if remomngfaddmgnvets e | L Lisk v ey Sy §

is hot &n epien, order he entire ® Sub-Assembly. g: ,g:;;?"gﬂgﬁ%ﬂm el T gggg;{jg} ~gg -
. To olrldergha ?qr;ll!@ i?i}hcﬂ! r:;{)lg‘lastéc (Scr;:zenecé ordC elatil shesls, E* _|’Power Box Decal - USA® T 8o0.6123:01
ues the Part N2 with the anding. For individual pleces. i  Prver T : P
replace the *-XX wilh appropriate tast 2-Digif N2 MF* *Z?‘I;B\:‘ ?? X Piml St&ppiemenl 820-61 2304
Altention: Individual pieces may not be available. - . G* igh Veliage Label {UL) 820-6082-0%

Legend Note: {tems noled wilh a black sqttare B are Screened; | = | *Suitable for Indoor Use Only (UL ()
.8 White square {7 are © Clear; ...a gray squane 2 are Mylar. > Oy (EL) 8520 60{}1 (}1

Section 4, Chapter 1 ) F’ageﬁ‘l
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Playfield - Rails and Balil Guides ¥

535-5300-05

~ A | Wire Fom 1* 3 g
B_| Wire Form 3-1/2° 2 | 535-5300-03 | B
(G _}Wire Form 2-14° 2_1 835-5300-12 m'g -

. ) | Bali Guide Rail - Left Relum Lane 1 | BA5-7560-00 | EB.

' : E | Bal Guide Rail - Right Refur Lane | 1| 535.7560-01 %Bj

Take Note: __F | Bali Guide Rait - Quliane Fence 2 | 535.7505.00 |8 é

Legend Note: ltems noted with a white square 7] are mounted G} BaGuide Raft-4* 411 535.8492.11 (5 g

above the playlield, F | Ball Guide Raif - 3-34° 1.1 535-6492-14 | B &

i . DIPariNe | | Ball Guide Rail - Left Orbit Left 11| 535-8354-00 |26

™y | Wood Ral 22-1/2° 1 | 505-6007-41 | J_| Bali Guide Fail - Ioner LL Otbitbot._ | 1 | 535.8355.00 | £ §

2 |Woot Rail 8-314° 11 525.8007-48 K__| Bal Guide Rail - loner Lt QibitTop | 1 | 535.8366-00 1 5 5’;

3 | Wood-Rail {Left Side Playfieid) 1 | 525-5807-00 | 1. | Ball Guide Rail - Right Orbit Righl 1.1 535-8359-00 | 28

,_4 Wood Rall {Shcolér Lane Lof) 11 | 525-5609-00 d | Balt Guide Rall - Right Obit Top Left | 1 1 535-8360-00 g g

THers 14 nesvred by; #8 X 11447 PRH A (Znc) (Gly: 16) (287-5805.00) i | Ball Guide Rail - Cap. Bai Top Culside | { | 535.8362.00 [ &

5 | ietal Rail (Inner L1 Orbit Lelt Side) i1 535-8436-00 | O | Ball Guide Rall - RL Captive Bali Rt. 1 1 B35-8363-00 Eg

""" G_ | Metal Rail (Inner Lt Orbit Right Side) | { | 535-8437-00 | P | Ball Guide Rail - Cap. Ball Top inside | 1 | 535-8364-00 | B:
_7_ | Metal Rail {Conter Drain under Arch) 11| 535-8383-00 &1 | Ball Guide Rall - Ri. Caplive Ball Lefl 11 535-8365-00 | §

Sz

Page 62 Section 4, Chapter 1
Parts Identification & Location




Lo

SPHE
|esire

‘uonenpesd Bupng ofueys Azw seppuenb Jopue ozig

SRl SR U POSN 1oU IR A & UL 510 4

#6-32
Tap

‘;l;‘
g
i

FLy
B
i
g
g
5

Elcée'm
#10-32

Thread

15
g

Rubber Rin

ey tne 3
S4E-5540-03

Playfield - Metal Posts and Nuts (Actual Size) |

Itesss £ Postused In

pales gan wsa "
Girough 3* Rubber
Rings !(Sea Rubber
or Part s}

Pails

Bo\%om I
#10-32 Botlom
Thread #8-32
Thiead
tep
#8-32
'ﬂ\r,e-ad
g &
g ! g
3 3
15 23
23 58
£ &
g 8%
8, [
a o
3 g
§ §
12
i!o'iiom ﬂot:;_orn .
#10-32 C#10-32.
Thread Thread

Top
#8-32
‘fhfzeact

t Bofiom
fog5 #6-32
Yhread Thiead
Top
#8-32
Thiead
Top
#6-32
Thiead
]
g
L8
%é
25
34
f
a
g
§
13
s i'l_o:t.t@i'
Bottom #8-32
#10-32 Throad -

Top Ton
#6-32 4#6-32

Fhread

Thiead

Sie 0 20k
Post Fasten #6-32 Top/#6-32 Bol, . |

Fl
Bottom

#8-32
Thread

Wote for ltem
15( ﬁezx AT Fin
: This serpw

3“ﬁ’ piiﬁ?s‘?o

Bz ayficid wood. The

fins™ feep the
sCfew from fumin

"#nsids the wood hole,

Bottom
fi6-32
thfad

Shown Bafow-

Hyl A ass-szﬂ
o 3 ul;

2-10-50050%0 o

Shown ﬂelown
L)

KEPS Nm
(\aith Star Washar):
240 -'500 280 ¢

Top & Slde Views Botlom & Side Views
Hyfen Stop Nuls KEPS Huts
Mot Shown, Not Shown:
* E632 -2
{w! %3~ Hox Body): {w/ 14” Hox Bodyh
240:6610.08 240-5071.00
EGF * 8832
242510200 ¢ 240510400
» BE092; + 210-32:
240-5203-00 o 240-5208-00
= 310-24: - {024
240-5205.00 1 240520700 o
» B440; + £4-40:
240:5303-90 250-5318-98
+ 2440
(lgﬁ&"jStaénlﬂss:l:
240550801 Shown Bolow-~
» SI16%-18: - 2632
240-5315:90 TNt
248660_2-00 v
Shown Below.
» #6532
Haox But
Mo Star Washer}:
2408 OM Gl o

Top View

Hex #uis
Not Shavwn:

» F3-33:
240510300

= £10-32;
240.6201-00
» B50-24:
240525200
+ 25032 K 35"
240-5209-00
* ¥i-16:
250551500 o

» FR56,
290880t-0
» ThTdr
230-53¢1-00

Shown Below.
» lat X 20
Flange Hul:

249'530,0-00 '

Rottom & Side Viaws

T-Huts
ot Shovn:

v EG-32
(wiSida Cut Off):
240500201
v H8-57:
230510100 v
» 51032
{Black Quxldal:
240.3007.00
» B10-32
{wistde Cut Of):
240-5205-05
& BE0-24;
2405206:09

Misceianeous Hu‘ls. -
Mot Shavn:

= Plastlc Pal ot
{oh Fﬁp—]m Beitens):
240-500300
+ Motal Paf Hut
fon Flipépar Buttoss:
240-5003.01
+ 2632 Aviwn Cap -
(Whitah:
240.5080:00
+ #6332 Acorn
(Biack): Cap
258-5006-00
- #6352 Wing Nut:
240560400
+ £8-32 Wing Nut:
210510000
» ¥5%20 Wing Hul;

“530-5012.02.)

8 Posl Fsin. #6-32 Top { Wouod Ser. Bol,

530-5010-02 | 16 | ﬁo ay x 30 "Fin Shank Sorow

: p{sg: Hox.Base {No Tﬂ #1032 Bol.
oz -

4 | 237.5021.00
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Playfield - Small Bayonet Type Bulbs and Sockets (Actual Size) 1

£,

s may change durlng production.

Take Note:
ltem 8 Rulb (#455) is nermally
usied in conjunction wilh llerm 1
Socket, but can be used with
liems 1-10 Sockets on this page. B

Note: Always replace. with same
ype bl in original application.

+ llems with © Qty. are not used In this game.

Sire.sndior quantitie
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Playfield - Large Bayonei Type Bulb and Sockets (Actual Size) |

: G B :

LG 489Bl ) 22 1 165-5000-89
1 | Laydown Standard Socket 1B 1077510000
2 .| oug Stand-Up Short Socket | & 077-5161-00
3 | 2-Lug Stand-Up Long Socket 8 | 077-5102-00

'uogwﬁpo.zd Bupnp sBurys Avw: senpuend Jopue ezig

~gureh Sy U POSN 108 WIB AND @ UM Swel) 4

Section 4, Chapter 1 | o . Page 67
Parts Identification & Location




Playfieid - Wedge Base Bulbs and Sockets {Actual Size) 1

CHISTANA

Ths betow Snap -Qn Socket Bracket evreenty [s avallable In twe
helght stzes (e 9a lu 6/18” High and item b Fs 18/92° High}

Thlis Sojk‘;u's
aau a
“bﬁ‘ﬁ t-in I
Blods, 104003 &
(H2S013-00),
Replacement ¢an
e mada with

Take Special Note:

itarn 9 Socket is lhe now Insulation Displacement Connaclion {IDC)
Style. This new design is used in the same applicalion-as PC Light
Beards, affowing for easier bulb replacement. This slyle is soldadess,
and has a bullt-in diode.  This socket is secured to the playlield or
component by llems 8a & 8 Snap-On Sockel Brackets, or may also
TarE NG ba snapped inlo liem 9e Socket Mounting Board (specially dasigned
on2.g0 | Clear Plastic pisce) where sockels are positioned oo closa tagather,
e Just squeeze the "side ams® of the socket togethar and pull away
L 5?% fram the bracket or mounling board for egsy #555 Bulb replacement.
6-0

0 =

Take Note:

*  An asterisk  * } indieates Hems are not shown on lhis paga.

e

ltem 1 Sockel was used on PC Light Boasds 1o position bulbs
varlically,
itemn 2 Socket has 2 Wires aliached are approximalely 127 ea.
lterm 3 Socket was used on PC Light Boards to position buths
horizontally.
liem 4 Sacket is nomaily used with Betlaclors.
I lem 7 Socket is desired, order llem 6 for replacement.
==»tem ¥ Sockel Is no fonger avallable. <<«
lters 8 Bulbk (#3086} is nomally used in conjunclion wilh ltem 8
Sockel, but ean be used with llems 1-7 Sockets on this pags.
Note: Always replace wilh same type butb in odginal application,
7. Hem 8 Sockel is somelimes used in conjunction with Hint-Mars
or spacial Plastic {Bulyrale) assembiies.
4 B, Ses the start of lhis chapter for Fitor, Bulh & Associated Parts.

ook e

andior quantities may change during producﬁén.

+items with & Qty. are not used in this game.

Si
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Chapter 2 of 2{

awmgg for Major Assemblies & amps
(The ue Pages)

Overview

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
lterns noted with a white citcle (@) are mounted above the playfield; iterns noted with a black circle (4®) are
mounted below. All numbered parts describe the narne, quantity & Part N®. Associated Parts are noted andior
viewed with the associated Major Assembly. Parts not listed in this chapter are detailed in the Pink Pages,
Chaptler 1, Parts Identification & Location. Below are drawings of the Playlield (Above & Below) with the Part N
& Page N° Highlighted. /mportani: Read all "Take Note:" items.

Pages 76-77

Page 71
Enter/Exit
Scoop

Page 70
afl
l.aunch

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




Ball (Auto) Launch Assembly, 500-5477-01 (ltems 1-10)

and Associated Part: Shooter Lane Switch Assy., 500-5498-01 {(tem 11%)

Take Note:

* An asterisk (+) indicales item is Not Shown in piclonat.

Cait Mounting Bracket

1
Coil Retaining Bracket 1 1 535-5203-03
#8-32 X 1/4" PPH 18 (SEMS) 2 | 232-6300-00
Spring Washer (1732710 X 34" X 193] 1 | 269-5002-00
Piunger Assembly 1 1 515-5000-02
Comprassion (Relay) Spiing 1 1 266-5020-00
1

545-51056-00

Coit Sleaye

545.5076-00

10*

Cable Wiring Hamess

036-6390-16

Ball {Aule} Launch Assembly, 500-5477:01 |5 secured sbove the playfield by:
FEA2 K A HWH M3 {#n) (0% 2) (237-6800-00}, 88-32 Nyton Stop Nl {thy, 2}
[ 240.5102.00) and S5-32 X 58" HWH Swage {Sei) Dnc {Tly. 1) (237-5975-03)

JATED PART 18 HOT INCLUDED WiTH THE ABGYE ASSEMEBLY,

gt

sgociate

SPPait

Sheoter Lane Swilch Assembly

"1 1 500-5498-01

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Left & Right Slingshot Assemblies, 500-5849-00 (Qty. 2) (ltems 1-13)
and Assoc. Part: 2-3/4" 1.D. Black Rubber Ring (Qty. 1/per), 545-5348-20 (kem 14%)

i ' 'Sling.shael ssembi i

e

'.Comﬁressia'ﬁ Spn‘hd

1 266-5020-00

Coll, 23-800
NG ABOY

T Coll Sleeve

1-CO1

5] 11 545.-5031-00
7 i Coil Relaining Bracket 1 | 53K-5203-03
g |#8-32 X 1/4" PPH MS (SEMS) 2 | 282.5300-00
g | Siingehot Slack (Blade) Switch 2 | 180-5054-00
10 | Switeh Body Prelocl Prale 2 | 5A5.5045-00
11 | Switeh Diode, 1N4001 2 | 112-5001-00
| {2 | #6-32 X 5/8" HWH SWAGE 4 | 237.5876-04
13 | Relaining Ring, $/4" ¢ Shafl 2 | 270-5002-00

28ngshol Assembiios {Giy. 2}, 560-5849-01 are secured below the plyliold by:
3% 127 HWH AB {Zing) Blue (Oly. Ypei (234510105

B

(147 |

2-3/4" 1.0, Black Rubber Ring (1 pet)

545-5348-20

Page 70

Take Note:

* An asterisk (=) indicates item is No! Bhiown in pictorial.

® "R’ indicates item has a riveted-on par, if removing/adding
rivals is nol an oplion, erder the enlire & Sub-Assembly.

a4

Qiy. 2

2

S BT,

SRR

Section 4, Chapter 2
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4-Ball Trough Assembily, 500-6318-24 (items 1-20)
and Associated Part: Ball Trough Enter/Exit Scoop, 535-7329-01 (itern 21)

Take Special Noie:

ltem 21, Enter/Exil Scoop, 535-7329.01
{nol included with the 4-Ball Trough Assy),
i wir how i is aclualiy posilioned

=3 over the 4-Ball Trough Assembly.
His mounted above the plavfield,

Show Broken Visw
. o zee complete swilchas

Shewr Broken View

Hern 15A, Duat GPTO THAHS
{Teangpettar} Bosrd, B20-5173-00,
is rounied on tha elher gide ol the
Trough Assemby, i fna with Hem
168, Dual UPTO AEC (Receiven
Baard, 520-5174-00, ysing sane
hardaare {ifems 16, 17, & 1A}

Take Note:

* An aslerisk {#) indicates item is Nof Shown in piclorial.

N Hndividual Part Narm Ty SPLPa : N 2
1| Ball Trough Quihole Mounting Brackel] 1 | 515-8580-01 | 15A.| Dual OPTO Transmitter {TRANS) Bd. 1 i 520-5173-00
2 | Coil Kounting Bracket 1 1 535-7330-01 | 158 | Dual OPTO Raceiver {REC) Board 11 520-5174-00
3 1 Miloro-Bwitch (Roller Acluator) 3 1 180-5119-00 1 16 | OPTO PCB Tubs Spacer {Brass) 6 | 530-5308-02 |
4 "2'5ixﬁ2' HWH (Ser) TF 316" Hd. | 7 1| 237.5937-01 | 17 | OPTO PCB Rubher Grammet B & | 545-5518-00

B | Switch Diode, IN4001 3 | 112-5001-00 | 18 | #6-02 X 5/8’ HWH Swage (Serr) Zinc | § | 237.5976-04
6 | Coll, 26-1260 1 1 090:5044-00T 1 19 1 1/8" X 5016 X 1447 LD, Spacer Tap. i | 254-5014-03

; HEALD! | 20% | Cable Witing Hamess 11 036-5399-04 |

4:Ball Trough Assy., 5008318-24 is secured below the playfield by:

Coil Slegve

7 § 1 5 45507"6*00 £8 X 172" HWH AB (Zinc) Blus {(Ry. 5) [234-5101.05)
g | Coll Retaining Brackel 1 | 535.5203.03
g | Piunger Assembly 1 1 515-5941-01 | . ~
10 _{ Compression Spring 1| 266-5020-00 N8 atl:Pa o : N
11 _| Rubber Bumper (Grommel) 1 | 545-5905.00 | 21 | Ball Trough Enter /Exit Scoop 1 | 835-7329-01
"4 1#8:32 X 14" HWH (Serr) Zinc TF D | D37.5064-00 | omet secured b the playliels Ly 8 X V2 FWH AB (570) Blas {0y, 4] [254-5101.05}
13 | 48-32 X 3/8" HWH Swage (Ser} Zine | 4 | 237.5975-00 | 22 .| Heal Shrink Tubing $/8* o PUI-24 3" 1 605-5006-00_
14 | Trough Ball Guide Plate 1 | 535-7801-00 inv/a* | Steel Balls {1-1/16° 5} 4 | 260-5000-00
Section 4, Chapter 2 Page 71
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Flipper (Left) Assembly, 500-5944-14 (items 1-17)
and Associated Part: Flipper Bat & Shaft Assy., 515-6532-08-05 (item 18%)

Take Noie:

* An aslerisX (<] indicales ilem is Mol Sfrown in piclorial. @ R indicates em has a riveled-on pal, if removing/adding rivets is nol an oplion,
ordsr the endire @ Sub-Assembly.

Ll

] N

I MPORTANT:
Whaen replacing Hem 68,
Fiippear Link, we advise
replacing wills enlire item 64,
Fipper Flunger/ Link Assy.
due to ovarall wear & lear,

Check all other components
and replace as required

Fiipper Base Plale Kil {Lol) 1 #10-32 X 3/8" SHWH Swage (S0 Zn. | 9 | 237.5985-00
NG AERUE AGSY #10 Split Lack Washer 2 | 244-5003-00
Rer s Power (End of Siroke) Switch 1 { 180-5149-00

Jhrgad:Eormin ; :

o | Flipper Bushing 1 | 545-5594-00 10 | Swilch Plate/Spiing Retum LL Brkl. | 1 | B3F-7354-01
4 | #6372 X /8" HWH Swage (Serr) Zinc | 3 | 237.5076.02 | 11| Flipper Return Spdng 1_{ 265-5035-00
4 | Spring Washer 1 | 269-5000-00 |12 [CotSleeve 1 | 545-5388-00
5| #8:92 X /8" HWH Swage (Ser) Zinc | p | 237-5075.00 |13 | OO SuppontBreckel | 1 | 635-7356.00
6 | Plungsy, Link & Pawi (Left) Sub-Assy. | 1 | 515.6518-01 14, | #6-32 X 58" HWH Swage (Ser Zinc | 9 | 937.5976-04

545-5428-00 |

ASECTIATED PARTS ARE NOT INCLUDED WITH

THE AE

Flippar (Left) Assembly, 500-5944-14 |5 secured bejow the playfieid byt
§10 X 127 HWH WIS (Sei)} Zins ST {{2ly, ) (237594500}

OWE ASSEMELY,

PiPartNg

With SEGA SATURN21LOG0

§§ ﬁ ; if:
Flip. Bal & Shalt Assy, (WHT, Knuted-End)

515653208

= ¢ Large Flipper BLACK Rubber Ring

545-56277-00

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

Page 72




Flipper (Right) Assembly, 500-5944-04 (ltems 1-17)-
and Associated Part: Flipper Bat & Shaft Assy., 515«653250856_5”(

I MPORTANT
When replacing [lem 6B,
Flippar Link, we advise
replacing with enlire item 84,
Flippar Plunger/! Link Assy.
due to overal] wear & lear

Chack all olher components
and replace as required,

Take th:

* An asterisk (=) indicates item is Not Showain pigtotial. ® *R*indicaleslem hasa tiveted-on part;if:
order the enlite ® Sub-Assembly, =

Fiippor Base Piate Kit (Right) _

7 |#10:32X3/8' SHWH.S
a [#10Splt 2_;o_ck Washer.
g |.Power{End of Stroke) Swik

Flipper Bushing

Switch Plate/Spsing Reliin. _

2 545-5564-00 - A
31 #6-32 X 378" HWH Swage (Serr) Zing 237-59786-02 11 FI{‘?W -‘?"_1?_’_“‘:3*_’-_“*‘9
4 i Spring Washer 269-5002'—00 12 -CQfI..SIeeve_ : '; -
—mg 237597500 13_ Cmi_Stzpp_n_m_ Br_ackgt-
= 1 14 | #6-32- X 5/8" HWH Swage

Cail Slo "_Szbd\ emb

Flipper (Alght] Assembly, 500 5044.5
HHOX 42 HWH WS {Sen) Tns ST{Cy.

F}ip, Bét'&.Sha “ASsy,

wilh SEGA SATURNZLOG
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Turbo Bumper Top Assy., 515-6459-05 (Qty. 3) (ltems 1-10A),
Turbo Bumper Bottom Assy., 515-6459-04 (Qty. 3) (ltems 10B-19),
Turbo Bumper Swiich Assy., 515-6459-03 (@ty 3) (ltems 20-25)
and Assoc. Parts: See Table Below {ltems 26-27)

.

' ! AP
\H/ Assembled 26
View :

Take Note:

~ As aiways, individual parts can be ordered. To order
i an enfire Turho Bumper, use all three (3) Asssmbiy
Part Numbrers 515-8459-05, -04 & -03,

Exploded
iow

Turho Hu_m} er Top Assg,, S;LS £450.05 (itenis 1-10A)

10B I #5-32 Nylon Stop Nut 240-5005-00
14 | Piunger 530-5348-00
12 1 Coil Spriag 266-5047-00

1 | #555 Wedge Base Bubb -1} 165-5002-00
p | #555 Wedge Base Socke! 1 1 077-5206-00 1
3 | #5X7/8" PRH AB (Zinc) 2 1237-5826-00
4 | Bumper Body 1_1.545-5187-00
5| Ring Assembly 1 i 515-5085-00
g | Bumper Skirt 1 : 545-5607-00
7 | Bumper Skint Spring {Zinc Yellow) 1 i 266-5048-01
B | #6-32 X 1-3/16" Spiral Fin Shank 3 i 237-5957-00
G | Bumper Base 1 | 545-5795-00 |
10A 1 #6-32 Nylon Step Nut 2 i 240-50085-00
Turbo Bumper Bottom Assy., §16:6458-04 (Hems 108,
3
1
1
1

13 Cmi 26- 1200 090-5044-00T
iR : 1t ==
14 | Coil Sleeve 1 {545-5031-00
15 i Fiber Yoke 1 1 .545-5609-00
16 | Metal Yoke 1 1 5635-7346-00
17 | tetal Yoke Stop 1 1 535-7347-00
18 | Coil Bracket Welded Assembly i1 515-5939-00
19 145-32 X 1/4" HWH Swage {Sem Zinc | 2 | 237.5978-01
_Furho Bumper Switch Assy., 515-6452-03 tllems 20-25)
20 | Swilch Bracket 11 535-7342.00
o1 | Spoon Swilch Actuator 1 | 545-56810:01
29 1 Turbo Bumper Stack {Biade) Swilch i 1 180-5015-03
23 | Swilch Diode, 1N4001 1 5 112-5001-00 )
24 | Swilch Body Protect Plate 1.1 | 535-7344-G0
“or, 146-32 X 314" HWH Swage (Setr) Zinc | 9 | 237- 5976-05 |

Tiz fop & Balfemt A bies e e by fr chicted iy
Nam 28 15 secured by: #8 X 372" HWH AB (Zr-nc} Hiua (. a"pe'} (23-. 5101-05)

ASSCCIATED PARTS ARE NOT INCLUDED WiTH THE ABOVE ASSEMELY.

-,_ﬂo i3 it : el pa 1 =i
26 | Plaskic Pop Cap (Blue} 3 | BED-5057-05
liem 25 15 secured 1o lom & by; 24 X %/4" PRH {ZW*} {Cdy, Dpe (23T-5073-00)
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Threaded Bushing Core Assembly (New), §15-6142-01 (Qiy"-ﬁé .
and Associated Part: Magnet Coil (22-650), 090- 504201 (Qty 4  (Itex

“Thisaded Bushmg Weld Assy Newr £15.6141-01 |_4_ | Magnet Coll, 22:650 (12 teace. (1
e . h Thr. Bushl, i |
EL 2 ;::f?ge:ei%&fiug : 238‘?2?2‘% T aisblng el s%i‘f%“?éé?ﬁﬁﬁ?f%?“w”d
3 u -2 1h-
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Securing

Hardware
under
item 14
on the

next pa

Page 76

Plastic Ramp Assembly, 500-6308-00-40 (ltems 1-14)

Al

...........
,,,

Special Note:

This 1-1/4" Hex Spacer
helps support the Left
Arm & Buildings, AR 16,

Take Note:
The Godzilla Head & Arms
are Not Shown for clarity.

T T ey Py

This 1-3/4" Hex Spacer is §
described in the securing §
harcdware of tem 12. ~ §

it helps support the
Godzilla Head, AP 15,

\
X
v

;mmiﬁa R

%ﬁ&h\‘.‘)‘«ﬂﬁ%‘%%"imﬁ

L AR

L B AR A B R U MM A

Take Note:

#  An asterisk { = ) indicates itesns are not nisted in the picloral,

® "R indicates itermn has a riveted-on gart{s}. il removing/adding rivets
is not an oplicn, order the entire @ Sub-Assembly. Please Nofa:
if lhe & Sub-Assembly s not available, call Techinical Support.
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. _ Plastic Ramp Assy., 500-6308-00-40 (ltems 1-14) Continued

For how
and Assocraied ?arts (See Below Parts Tabie ltems 15-18) this Ramp
GRS is Secured
T \ R i 0 to the
= el £ ; ' e, Playfield

see
Securing
Hardware
under
em 14
in the be-
low table,

S, Y, )

Speczai Note: BxiHote
i‘_oatum

Outlane Adjustment
Past Access Slot

Hweled Plastic Fiamp Sub-Aszembly

' ‘Lo Waghat(Rwvél BOGOI0: b i ' : 130:53
Ilemle&!Fsecuml(emsw 10 & B te 1A (18 & 10 use Qly. 2perk Ttoms F2 secuped ly: &832)(1?2??}-”.&3”8%3(24' {0y, Hper) {PaR-5202 00},

2 Large Ramp Enlry Protect {RL dea} &35_83 8.0 ;&321?{259:5;551&&;\3}(&‘)’ Feed) {240-5005-00) and t-3/4° ¥ 1A e Spaeer £6.32 Tap
3 | Larme Ramp Enbyy Proisat {1 Side}

HKofe: Tha Gogzdis Hosd (AF 16) s secized onlo fhis 1-3%" Hex Spacer and secired with
B535-8379-01 | se.a2x 5" PPHMS Sems (Zinc) (Ciy: 1) (232-5201.00), #8 {¥astior (Ciy. 1} {242 E001-00)
4 | Small Ramp Enlry Protect (RL Side) |
£ {Small Ramp Enlry Protect (L& Side)

| 535-8376-01 | 13 | 1-14° X 1/4” Hox Spacer#5-32 Tap | 1 | 254-5008-11
535-8377-01 | 14 | #6-32 X /8" PPH MS Sems {Zinc) 1 1 232520100
Hams 2.5 securad by: #5-32 fyion Stop Hut (Giy, Fper (2A0-B605-00 Plastic Hamp Assembly, $00.6308-0040 15 socured onto the playileld by:
AT 3-1/2" X 147 Hou Spacer #6-32 Top {3y, 1) (254-5098-27) at playfeld with
5-32 X %3 Fin Shank Sorew ((Ry. 1) (237-5921-02] and af the Rampwith
45-32 ¥ 378" PPH ME Sems (Znn) (S, 1) (252520109},
46 Washer {2y, 1) 242-E051-04)
BY 4 X &/8" FFH (Bisck) Soren {Qiy. 2/per) {237-5833 (9] at tho Ramp Flops.
¥ 2-1/4" X 1F5" Hox Spacer 2632 Tep (O, 1) {254-5003-18),
AG-52 X W87 PPH MS Sems | Zinc) ((iy. 1) (232-5201-00) and
E6 Washer (Gly. 1) {242-5001-80
: % DA 34X #4° Hox Spacer £5-32 Top (Gly, 1} (254-5050-28),
“Hem 6 stcured hy 46.32 X 112 FPH 1S Sems tzm (G%,r 2iper) (#32-5202-00) and 5632 X ¥8" PPH K Sems (Znc} {Gly. 1) {232.5201.60) and
#8-32 Ryion Slop Nul {Qy. Zper} {240-5205-00} 48 Washet (Gly. 1} {242-5001-003 and at the Wood Ralfs with
Aarep Mourting Bracke! ((y, Hpar (515-6508-20}

..4,“&}_4

|_7 | Ramp Exit Hole Protect Bracket | 2 |535.8167-01 |m 5 144" X 1/4° Hex Spacer 86:32 Top (Cly. 1) (254-5006-85) at playfleld with
ltem 7 secured by; FE:37 X 172 PPH MS Sems (Zinah {Qly. Dipar} (252- 5202 £0) and A6-32 X %47 Fin SharX Screw Oy, 1) (237-5221:02) and at the Ramp with
#6-32 tyion Step Hat (Qly. Zper) (240-5005-0) 78.52X & PPHMS Soms (210 (G, 1) (252-5201 0
- 36 Washer (G, 1) (242-5051-60)
g | #89 Bulb 5 | 165-5000-B9 {1y 117 x 178 Hox Spacer #6:52 Top (Qly. 1) (254-5060.09),

9 | Mini-iars Light Covar Snap-In Red 2 i 550-5030:02 i xLe;a{‘ Cgp;i ;‘{lgge%% §zcs.z9j (Qty. ¥ {252-5201-00) and
40 | Mini-Mars Light Cover Snap-in Yellow | 2 | 550-6030.06 gt the }“}'md r‘g&és with "
o ; T iamp Moynts ket
11_| Mini-Mars Light Cover Snap-In Gresn | 1 | 550-8030-04 | iy tper} (575 0505.£9) snd ot the
g Plastie Plegos [Butyrate) with
Plastc Prolec! Washer [Qly. et}
{187 1D X 675" CD X 048" T}

i g {242-5050-60)

TrmanlL ol
[ iy

dran s acreraEs

=< [ Special Note:

Outlane Adjustment -
Post Access Hole

[ ena T

545-5889-00 | 18
Ham 15 supported by: Existing Hardwate for flem 12 tHax Spacer side), i

[ {6 * | Plastic Molded Left Amn & Buildings | 1 | 545-5890-00 g

{tem 16 secured onto the Backpane! Iy Arm Mounting Bracket {Giy 1) (515-8320-50), !
#6 VWasher (Gly. 4) {242-5005-00) and £8-32 Nybon Slop Nuf (Cly. 4) {240-5102-08) : : ; 498
Iterm 16 supporied on the Rampby: ltens 13 & 14 abitye, ltem - 15,,@9"“; by; 214 X 14" Hex Spacer 56-32 Tap, [y, 1) (2545006 18], 5857

[J_Z,‘.;LP}‘*S“C Folded Right A I 11 545-5891 00 X HE PPHIS (Sema Zins {2y, 1) (232-5201. 00} and 26 Washar (Gly, 1) (242-5601-00)

19_| Mini-Mars Light Gover Snap-In Green | 1_| §50-5030-04
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Lt. & Ri. Outlane Ball Deflector Assemblies, 500-5788- 03 (th 2) (items 1-10)

UK ONLY
OPTIONAL

41

) 1 Bau fﬁ;ﬂeclchonl Mounling Bracket

Coil Sicove

545-5076-00

#10-32 Keps Nul

240-5208-00

ieft & Rlght Ba¥ Deflector Assembllas, S80-5782-03 |s secured under tha playfizld by:

2832 X 172* HVWGH AB (2int) Blus {Qly. 4/per) (234-5101-05)

,,,,,,, 1 | 535-6867-02

2 Gail Relaining Brackel i | 535-5203-03 atpz
3| #8-32 X 14 PPH M3 (SEMS) 2 | 232.5300-00
4 1 Spring Washer (17/32° 1D X 34" X 1)1 {1 | 269-5002-00

& | Sofid Plunger Assembly 1 | B15-6858-00
6 | Compression {Relay) Spring 1 | 266-5022-01
71 Adl. Spindle Stop {incl. lubber place) | 9 | 280-5014-00

1

e R T T Bl e 1 A R D 0 4 D D53 0 0 6 4 B 3 ok ok A R 4 e P 0 T R £ L o e e

UK ONLY
OPTIONAL

Take Note:

%= An asterisk (=) indicates ilem is Nol Shown in piclosal.

{. llem 8D, part of item 5, Plunger & Shalt Sulﬁ-AssembEy, is
1 piece and cannol be ordared saparated.

Nk SPL:Rar
1A 1 Up/Down Posl Coil Mauntmg Brackelt : 1 | 515-6840-00
_1B_| Bottom Mounting Bracket 1 1 535-8303-00
| Coil Retaining Bracket 2 | 535-7356-00
3| #B-32 X 3/8" Swage (Serr) Zino 6 | 237-5975-00
"4 | Spring Washer (17/32° 1D X 9/4* X 13| 1 | 269-5002-00
P nger & ShanAssembly 1_1515-6844-00495

Compress:on {Relay} Spring

95 (X
266-5022-01

Adj. Spintla Stop {incl, mbberpiece)

28G-5014-00

Coti 23- 1!90 (ORG} e

L.090-5050-00T

q | Coll Sleave (with ex{ension}

545-5847-00

10 1 #10-32 Keps Nut

240-5208-00

UpDewn Post Asseinbly, 500-6293-00 1s secured under the playfeld by;

FA-32 K U2 HNH AR (Zinc) Bhie (O, 8) (234-5101-05}

Qty. 2

aty, 2

Giy. 2
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Section 5
Schematics & Troubleshooting
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L] Dot Matrix Display/Display Coniroller Bd. Combined Display Connecizcns
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1O Power Driver Board Schematic {Sheet 3 of 5)
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[] cPU/Sound Board Theory of Operation.. . e

[] CPU/Sound Board Schematic (Sheet T of 3)....veeomeoreeeenn oo comnnernnins 1 0
[] cPu/sound Board Schematic (SHEet 208 3)..iem oo ST .10
L] CPU/Sound Board SCHematic (S06E 3 0F 3).urveurmrumeeremn oo ~10
[] CPU/Sound Board Component. Layzmt eemenseas e sas s ssaeen e e smreee s st e e eee s _ 10
L1 cPu/Sound Board Parts
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Uise 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/0O Board Connectors J6, J7, J8 & J8):

COILS DETAILED CHART TABLE

#1 TROUGH UP-KICKER @1 [0 Pwr. Drvr. [ BRN-BLK| 48:P1 | YEL-VIO | J10-P4/5 |50vpof 201200
#2 AUTO LAUNCH 1 G2 WO PwrDrvr.[BRN-RED| J8-P4 | YEL-VIO | J10-P4/5 |50v oo 0
#3 TOP MAGNET (ORBIT) Q3 |WO Pwr, Drve. [BRN-ORG| J8-P4 | VIO-YEL | 410-P3 [50vpc| 22050
#6  MIDDLE MAGNET {(PFLD) Q4 O Pwr, Drvr. | BRN-YEL | J8-P5 | VIO-YEL | J10-P3 {80voe ea%?é:?g%z
#5 BOTTOM MAGNET (PFLD) Q5 /0 Pwr, Drvr. |[BAN-GRAN|  J8-P6 | VIO-YEL | J410-P3 |50vbe an b0
NET(PRLD) | Q5 1O Pwr. Drvr | BAR-GE ‘ o

#6 SHAKER MOTOR Q6 WO pwr. Drve | BRN-BLU | J8-P7 RED-WHT] 17-p7 | ]8vAc |TholoP OB %
BRN-VIO | J8-P8 | ORG | J6-P10 |20vpc| 89 Bulb

#7 FLASH SPINNER#2 Q7 [HO Pwr. Dryr,

40 LEFT TURBO BUMPER Q8 |FO Pwr. Drvr.|BLU-BRN| Jo-P1 | YEL-VIO | J10-Pass [50ve| 25,1200
#10 RIGHT TURBO BUMPER @10 |HO Pwr. Drve. | BLU-RED | J9-P2 __g&ﬂg)_ﬂ 910-P4i5 150v o i
#11 BOTTOM TURBO BUMPER att |vo Pur. Drvr [BLU-ORG| Je-Pa | YELVIO | d10-Pars [s0v0c] 25,1200
#12 LEFT SLINGSHOT Q12 |HO Pwr. Drvr. | BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 | 50v o] 23800
#13 RIGHT SLINGSHOT Q13 |WO Pur. Drvr.|BLU-GRN| J9-P6 | YEL-VIO | 410-Pass |50vno enepmy
#14 LEFT MAGNET (LANE) Q14  [NO Pwr. Drvr. | BLU-BLK [ J8-P7 | VIO-YEL | J10-P3 |50vpo| 28850

#16 LEFT FLIPPER (50V REDIYEL) | 15 |10 Pwr Drvr. |ORG-GRY| 49-ps | RRUVEL | g10-p1i2 fs0voe | 2LUN0

#16 RIGHT FLIPPER (50V REDIVEL) | Q16 | U0 Pur.Drvr. | ORGVIO | Jo-P9 BEB:VEL | 910-p12 |50y 00 | 231100

#17 RAMP DIVERTER Q7 H(J"Pwr, Dror. | VIO-BRN'| J47-P2_ | BRAN | J7-P1_{20¢ oo g;gg?;’n
#18 FLASH LT#1 Q18 | Pwr. Drvr.| VIO-RED | J7-P3 | ORG | J6-P10_|20voc :g_fgggg}g
#19 FLASH RT3 Q19 |10 Pwr. Drvr.|VIO-ORG | J7-P4 | ORG | J6-P10 |20vypc| 09 BUD

#20 FLASH INNER LT. ORBIT32

#F1 FLASH POPSH#4 025 |0 P Drve, | BLICBRN| Jo-P1 | ORG | J6-P10 |20000 489 Bulb .
#F2 FLASH TOP LT¥2 026 VO Pwr. Drvr. [BLK-RED| J6-P2 | ORG | Js-P10 |20vpe| /89 BUD |

#F3 FLASH CTR PFLD} Q27 4O Pwr. Drvr.[BLK-ORG! J6-P3 | ORG | J6-Pi0 [20vpc| 439 BUl

WF4 FLASHRAMP &1 Q28 |WO Pur Drv| BLGYEL | J6-Pa | ORG | 610 |20.pc] 898U

#F5 FLASH LITE GODZ: G29 |0 Pwr. Drve. [BLK-GRN| J6-P5 | ORG | J6-P10 [20v0c] 139 BUD

#F6 FLASH SCORE DOES...1 Q30 |10 Pwr. Drve | BLK-BLU| J6-P6 | ORG | J6-P10 [20v0c] B9 BUID

#F7 FLASH SLINGS4 Q31 WO Pwr. Drvr. ORG | J6-P10 |20v0c| #89 BUID

#F8 FLASH TOP RY:x2 1O Py Drv. #89 Buib
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ackbox
. Backbox Board Layout Wiring Diagram

Important Note: N . B SO o
When connacting any Ribbon Gable, always ensure VTRt B 10T USED ;ﬁL%L%R o
the "Red Line” side of he dbbon cable goas to the S {g 5 @ :@ :
Pin-1 side of any Dual 0.1" Header Connector, BRUaHL el %%g = 4@&_ ;
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Backbox I/0 Power Driver Board Detailed Wiring Diagram

Pirtae Cnringd
Fredas Lk

HEY

O POWER
DRIVER BD.

520-6137-01

B T AL By I RS NS

I,

1o RS e i TR ¥ R 4 et 1k

Frelsr Bty

J2 3
oY CONECTED
GETIGHAL USE
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otk 7
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e
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For the General
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Circuit Delailed
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see the nex! pags.
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Chapter 2 of 4

Plavfield

l
General Hiumination Circuit Detailed Wiring Diagram

liring

Transformer
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« G.J. Bulb qdanﬁﬁes may
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Playfield Switch Wiring Diagram ' CPU-Snd. Bd. CN5-
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Playfield Terminal Strips, Fuses & Misc. Wiring D_escripﬁons & Lacafio.nsf

See the Pink
Pages, Playfield -
General Parts

Bottom of ?ia) linkdig
Shawn as i fean- §
g up against the

{Below) (Page 58}
for Terminal Strips,
Diodes, Fuses &
Holders Part MN%s.

WIDDLE TA

14 J8-P7
BLU-BER - vio-veL BLK.

HO Q5 J8-P5
VIO-YEL-3A 8B

All switches, lamps;
coils require diodes.’
The diodes not
physically located
on the swilch, lamp:
or coil are logated.
an Terminal Strips:
under the playfield.
The Switch & Lamp
Matrix Grids: also
note which switch or
lamp has a diode on
a Tferminal Strip
(noted by "DOTS"
meaning "Dicdeon
Terminal Strip")..
There are diodes |
located on soider
lugs for the'Magnaet
Fuses, All fuses

are 3A 250v Slo-Blo, ~

do not over-fuse,

BLK K

4
O
ST
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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 Hipper board all together. The flipper circuit is now contigured the same as any other sclenoid drive circuit.

Technical
Overview

Our New F.'ir:sper System
' uses one supply voltage (50v
GRY-RED : DCY for hoth kick and hold.
GRY-BAN ' Once the Game CPU detects
806006000 a flipper cabinet switch
o closure (during game play} it
applies a 40 msec pulse to
the gate of the flipper drive
transistor (STP20NT0L). If it
continuies 1o detect a flipper
cabinet switch closure (the
player holding the button in)
' it will continue to pulse the
Q RiGHT O rePY flipper drive transistor 1 msec

M.O.ROFL!PPER N.O. ROFUPPEH every 12 msecs for the

Qe Sirren duration of the hold cycle.

GRY-YEL

GRY-ORG

67
CATED

DIC

The E.C.5. (End-Of-Stroke)
Switch serves the same
function fa?dbbe{(oreui as hit
Q. N prevents foldback when the
Ré%?‘.? N.C. 1'5%:9:{ I IR player has the flipper
SWITCH SWITCH 1. . energized. to capture balls.
: © NOTE: . The E.0.8, Swiltch is a

N.G. = Normally Closed notmally closed switch which
v 0 = Rormatly Open opens approximately a 1/16"
BEK : g . whenthe flipper is ehergized.

{GROUND}. : The Game CPU will detect a

560060000 660000 switch closure if the flipper
g bat is forced back by a high

N.C.

velocity shot or rebound an
the FIayfie%d and will apply
another 40 msec pulse of
50v DC to the coll.
[60006000q! (90000004
REDVELSOVOC. - - ORG-GAY
RED-YEL 50V-DC ORG-VIO
3A SLO-BLO - -
_ fLotated uRder Piaytiad) 23';:‘3;}9 EE.?PHPER
~ RED-YEL 50V pC BLU-YEL . PR colL
e : S\ o e & s
3A SLOBLO S
Losated urder Playsiaio) 2351'100"- ' %EI@E’ER
S\ p- GRY-VEL L?é COlL.
B ) ; -
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o | Chapter 3 of @j
Cabinet Wiring

Transformer Power Wiring Diagram
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Cabinet / Coin Door Wiring Diagram . chuzsnn | MONO SPEAKERS Xa B
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Chapter 4 @f 4|_.

Printed Circuit Boards (PCBs) =
Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v10 -

1.5v) which is applied to the Gate %G) of Q1 {Fel 2N5460), mrnlng Q1 off. When Qi1 is held off, no currest ﬁows
through Q2's {Fet 2N3908) Base (B). With no base current, Q2 is off and acls as an OPEN SWITCH. Whenthe
light is interrupted (BLOCKED) R1 {Rec, Bd.) bleeds the gate voltage off of @1 allowing it to conduct, sw;tchmg o
Q2 on, which acts as a CLOSED SWITCH. The LEBD2 ('?ranslﬁec) Circuit opsra!es the same. -

1 4y 1 - !
} /]3 CN1 ! N1 ;
1 i g ] :
i 9 t o o 1 WHTNIO | -
i AED E e ! iSwiteh Row/
H f 12 i Relim +} 1
1 58K Q B 1
i m§ : Q2 i
! 1808 = ! G 2N3904 R
! ! R3 Q1 “I P :
! LED 1 T : it Q 2NE460 . ;
: MISVZUR M —— I E
1 ! G=0ate D=Dran §=Ucuica :
. | s o o .
i ! ' : R S
: az§ i e i N 3 WHTIBLU Lo
I 1809 ! (Switch Rowii
1 - ‘Retiym g3 170
1 ] — .
] 2o ‘ . ’
3 B
1 BLK : F
| | 1 : i )
1 e I oy —F ;
b 520-5173-00 | 520-5174-00 ‘Oifve:):
1 GND Ti‘ansm:iter : Receiver :
Trough Up-Kicker Dual OPTO Boards Cemponent Layout & Parz‘s _
520-5173-00 {TRANS) Boards Actual Size 520-5174-00 (REC).

{Screened Toxt Printed Larger for Clarity)

Front Side .

Front Side Back Slde . S Back Side
{L.EDs & 2-PIn Connector) {Solder / SkADs), _ e {Solder F'SkDs) {LEDs & S.P!n Cennector} .
ITEM  QTY  PARTNUMBER REFDESIGNATOR . - DESCRIPTION S
A T 515017800 Dual-QPT0 Trans, Bd Assy - PCB Assy. (wilh all items 1-‘5}
— t 520-5173-00 Dyal-OPTO Trans, Bd. o : PCH Assy. fwilh item Fg
1 2 165-5100-00 LEDY, LEDZ2 R . LED MT500 UR %Jltra BnF?m ed}
2 2 121-5067-G0 1, 2 18052 1;’BWC i
3 i 045-5111-02 CM1 %Ie (2669&20) o,
4 a 545.6518.00 w‘a CEH OF‘T F{ub rommem
5 3 530-5308-02 e OPTO C Brass fube Spacer. .
B 1 515.0174-00 Y- OPTO Rec. B, Ass',f LT TEDWTS000UR & PCB Assy. (wilh all ltems 1-9{
- 1 520-5174-00 Jggl OPTO Hec Bd. - i (T34 GaAiAs) PCE Assy. v;th ilems 1-7 orf ;5)
1 2 165-5100-00 4 i - {Ullra Bright Red LED T5 Itra I'I fit
Z Z. 121-5008-00  Ri, R B Sega Pmbail Part Mol ﬁ V“&,
3 2 - 121-5089-00 2, R5 LB \5400-00 50K 1!WCip CHC Yo
o 5 %% 3881‘88- 3):;' %g §'§ 2%460 T ] iqQPS F[ET Sml -23).
. : gl )

AR . b DR

: o : ' 156" nale @e-sa-5d20) Conn, -
g g ' 545-5518-00" na.. - L OFfTOJPC B Rubl %er{Gmmme}n

530-5308-02 na ' L OPTO PGB Brass Tlsbe Spacer

Section 5, Chapter 4 |
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 Bonthe. -
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. T o

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the
LED1 Circuit (Refer 1o Schematic Drawing on previous pa?e, 520-5174-00 Receiver Side}. It should read: = - .~
approximately 0.0 - 0.1y DC. Fhe LED2 Clrcuit operates the same.

2. Oscilloscope Test (indicates normal operating condition):

Fig. A | [~ A OPENOPTO (Light Fallng on LED) = SWITCH OPEN. Place Scope lead.
ig. i at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The

. .o Scope should display a STEADY +5v as shown in Fig. A, Wave Form
o Diagran. .
-1
Fig. B I s8¢ B. CLOSED OPTO {Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The .
8 = oo Scope should display a PULSE STREAM indicating G2 has switched *On”
S i oot S as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse:
3. Bench Test (See Fig. C): Fig. C 5y
Please Note: To perform this test you musl use a spare . 5500
5600 Pull-Up Resistor, SPIN®: 121-5047-00 ;
A
Disconnect the OPTO Transmitter / Beceiver Board from e
the circuit. Gonnect one side of a 56082 Puli-Up Resistor oPT0 % =3 OpTO 6y
to Pin-1 of the OPTO Receiver Bd. and the other side of Frans. =+ 2:; e S opEn
the resistor to a 5v DC source. Connect Pin-2to GND. = 2 L
Connect a +5v DC source to Pin-1 of the Transroitter & GHD {1H 3‘1 Blocken: Ov -
GND to Pin-2. Aligh with the Receiver OPTO approx. 3" -

distance. Using your Voli-Meter or-an Oscilloscope,

monitor Pin-1 while BLOCKING and UNBLOCKING the

BEAM from the Trans. The output will be approx. +5v

DC when the BEARM.1S NOT BLOCKED and approx. Ov when the BEARM IS BLOCKED.,

Trough Dual OPTO Boards Alignment / Test for LED1.

When a working OPTO is installed and connected ina game, the transmitter should light (LEDT lower &LED2 .
uppet) when the power is switched on, With the playfield in Service Position #1 {playfield lifted up in the half-way.
position resting-onthe Prop Rod or edge slide suppost 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 LEDT & LED2 (See
Fig. 1). Testing-only LED1: With the game in Switch Test Mode, lifling the Trough Plunger with a fingertip -
shouid block the BEAM and cause the Swilch Position 1o trigger (See Fig. 2). View Fi%, 2a & 2b {on the hext.
page} for a sectional view of the Light Path {note alignment) and what happens as a ball breaks the light bsam:-

1

Fig. 2
Fig. 1 '
Plunger blocks BEAM |
E o Lift |
View facing . Plunger s plunger .
trough (with ' fo check FB1-C3
playfield in - switch as
Service Position #1) shown. o
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Sectional view from

|| Fig. 2a

o — 1

I Light Path ]j

= e TG
‘ afignment) !

right (Fig. 2a & 2b)

[ sinmmnniion e b
Rec. _ Trans.
Side | Fig. 2b Side
Ty =~ &

Pinball |-

p

Trough Dual OPTO Boards Alignment / Test for LED2

When a working OPTO is instalied and connected in a game, the transmitter should Eght (LED1 lower & LED2
upper} when the power is switched on. With the playlield in Service Position #1 {playiteld iifted up in the halif-way
position restin%ou the Prop Rod or edge slide suppott brackets} and the game on, the LED lights should show up

as a BRIGHT

ED RINGS through the back of the Receiver Board around the Receivers LEDY & LED2 (See -

Fig. 1, previous page). Testing only LED2: TO PERFORBM THIS TEST, A PINBALL MUST BE IN THE BALL

TROUGH. With the game in Switch Test Mode, liting the Trough Plunger with a finger tip should block the
3b for a sectional view of

BEAM on LED2 and cause the Switch Position to trigger (See Fig. 3). View Fig, 3a

the Light Path (note alignment) and what happens as a "double-stacked" ball scenario breaks the light beam.

LED 2

BEAM
Lift
plunger
to check
switch as
shown,

i M P ORTANT

If replacement of LED is required, insure that is mounted. corre’cﬂy. '

hefore and after soldering (See Fig. da/4b). ..

Fig. 4a
Correct Position

Incorre
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Fig. 3a

W)™ "‘”"f”"‘ ~Cp

. R -
E.D {Note . C‘:l
: l afignraent) ]

S ——————————

Fig.4b
ct

LED 2

Light Path

b

LED

‘Position

Fig. 3b

Pinbafl




Dot Matrix Display/Display Coniroller Bd. Combined Display Connections

B T eND
= 2 KEY N2
RED i +5YDC

cha-Pin2s| BUSY | ¢ STAT 3 }CNa-Pin 25

STAT 2 STAT 1 o
STAT G | NOT USED ©
RESET STROBE | 0
DATA 7 DATA 6 m
DATA 5 DATA 4 | | s
DATA1 | DATIA® B
SWITCH 8 | SWITCH 7 o IO
SWITCH 6 | SWITCH 5 29
SWITCH 4 | SWITCH 3 & &
SWITCH 2| SWITCH 1 ' O

Cia-Pin 2§ NOT USED | NOT USED {GN3-Pin ¢ S 10
R
g . | 0.
cNi-Pin 14[NOT USED | NOT USED JoNt-Pin 13 B

GROUND S’ER.'DATQ _ 3
GROUND [PIX CLOC
GROUND |coL Late| NIBBON CABLE
GROUND__|ROW CLOCK | -

GROUND TROW DATA |

cN1-Pin 2[ GROUND _{DISPLAY ENABLE | CNT-Pin 1
G
P2-Pin 14[NOT USED | NOT USED |P2-Pin 13 &

GROUND_| SER. DATA S
GROUND _[PIX CLOCK | -

'GROUND [coL, LaTcH| 1 1BBON CABLE o0
GROUND _ [ROW CLOCK %& &
GROUND__| ROW DATA X e

P2-Pin 2| GROUND__|DISPLAY ENABLE |P2-Pin 1 2.q
o . a %:
VIO-YEL 6BV DG 23
- B 8 i
__@_1:_"_}““ .......... o 7 __4;12}{@_(2, i 16
RED- 5 +5v DC g
BLK 5 < GND_ =
YEL < 4 4 GND [
— s, d L KEY o
[ — q ¢ S
GRY-YEL | -98v DC
YEL-BLK " J_-110vBC

Page 92

Section 5, Chapter 4 -

Printed Cireuit Boards (PCBs)




Display Power Supply Board Schematic

o F3A P
g o %c
w szt - {? NQ' BrE
ALY N T 8 CN T
o H. et  e—H. e  |. L [ A - R
. T g‘,‘(LF €3 - [T _\} _(_ﬁ
e — . - oE IEH 4 MiEsEnE
h A(\C;g1g . b 2 ﬁ?g
Linh 2 war .
[TE zAJJN1 2 .................. eeva et
-i- < RI0
e R7 friter] = iHn
— 0,5 LF ERH G = 1A
1 g 18N
LI #l o ;
(g Y A % e
£ e i
2 TYE ;) ey 02 &
! - EE piita] -
s (CN1 3 ey

TR EEEE

Display Power Supply Board Component Layout & Parts

O

ITEM  QTY PART NUMBER HEF-DESI:GNATOR _
520-5138-00 g;splay Power‘ Supp!y Roard

]

i

i 1 209-5000-17

2 2 . Q3, (34

3 2 Ci ¢

4 4 Rd, RS Rs, Rio:
5 2 Rs, A7

& 2 1 ‘RZ, A3

7 i 1 Ri

8 i i Ay

g 2 i D3, D4

10 1 i D5

1 i i 06 -

12 | 1 D7

13 1 i Qi

14 1 i Q2.

i% 3 1 C3.C4, C7
oL .

7 .

1;3 & {28 G5, O

e i i it co
20 i Q 5. GMN2 D
31 2 112-5003-00 01, D2

72 1 045-5015-07 CNi_

53 2 240-5008-00 Q3, Q4

24 2 537-5504-00 Q3. Q4

25 2 505-0004-00 =2

Section 5, Chapter 4
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nascmp‘rzozq NS = Not Stuffed) -

Complete PCB Assembly
H4A:(0.75 Fus
Etéegt?:mgg AAV%D it 63002
il Radial iytic Ca

A R H" NS)p
SSOK Q 1;’2W
47K  1W Res
130 o 5W ﬂes
K 0 5W Res
N5228, 39u ‘Diode
N4760A, 68y, Diode
N47
4743, 13y, Diede
PSA82, Transistor
PSM? Transistor
-, 500v, Ceramic Disk Cap
15037, Transistor
?503(} Transistor

Zf Fiag, H,fiu“ Cap. {03, (o f\s

Kk{igé{{PIN B

ke e e e [532

m@aa@ag

Ty I
BET
a
£
Lol
¥
Q

Lo Cparte
S TTIFTIES

pie

6f32 X are” PPH Screw
i-tise Clips

Page 93 :



Ay ]

e

Section 5, Chapter 4.

Printed Gircuit Boards {PCBs)-

Higek m

LIt = B L]

jia

VAT I e TR B T

RN D N

T OEREWY VAY ] Sl wp N

e e o s s TEaT ]

,nnui_u.._.ﬁ u‘ﬂuu

TH W ATAeEIDN IR el

Display Controller Board Schematic

)
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Display Controller Board Component Layout & Paris

CHifg 14) GIQQ CIﬁD C1é_®_‘ CZ@ 25
) RESEST
{5005000 | A rﬁg:**::“:]t
¢1 Sy N rel_h 63—y G4
<z - uis c23 car c45
ca Us o] N L
2 P o P c28 cag C46
g G S E % ﬁ '?;?25{:}“ cz 93?-{3—.: car
B 0] — ) i L 4 64
— (o)} oz Ja i
BTy o Cit & ] ; £ €3t (el ©49
L. 4 03 © ¢t R C e caz 59
|| B~ o L D P . G =
uy <~ 4 m [Tl e 633 . ;
Ui [ o1y ~ ] T (i
— = _ % rizci ks -
é us Q T CQ@_C)_‘ W17 o]
ly ~] th N
N pa ~ Uts [ N
© 2 . m—wmh c;mm_ c;zw = g
G| - fnen S San 8 9 O e
— ~ R2 . ROK 0 ROMA p § ST et M“m
c3 - Us[ R F o) TR wa TR o : G4 R2E
- ci1 _MJ s
~Co RAM | e ==y, uso [ 5
Uz %1 - G'IL_CZ)_‘ C??Q‘ CJS___CD'M o o]
U5 ] o fa Uz0 [
g E %‘ THsws] N N Uts yis [ %4l K
[l ~ P | =} Oy ™
s » 3 ~ 0 Q T ~ o 0
e & = £ £ = £ > PN
S - o = = L o '
] P o N : @ 191 res A~
“‘{ - i - om| ~| rrs L
GRDLEAIEY c12 _ REV.-D. g O
: 520-50585-00
ITEM Qry PART NUMBER REF-DES!GNATGFI DESCF{IPT!ON {NS = Not Stuifed)
— 1 520-5055-04 Disgieﬁ)v Ccnimller Board {FCC FEBSS} -Complets PCB Assemb y
1 2 077-5217-00 32-Bin, 1€ Dip Soc
2 1 100-0397-00 Us: S 32K X 1 Stalc RAM (62256L -16PC)
3 1 100-G189-01 Uil B8B09E
4 1 100-0233-00 ug - Gap45
5] 1 100-0351-00 Uis FAHCTOO
8 1 104-5001-00 1 TAHCTE40
7 1 100G-50003-0C 5 7415151
8 4 100-0046-00 Us, U4, s, U7 74LS157 .
9 1 100-0049-00 Uig 741 S163A
iG 2 100-0058-00 Uz, Uio 741 8245
11 i 160-0064-00 g 74 | 5374
12 2 100-0037-C0 U3, : o : . . 41574
13 1 965-0G107-00 Ui6 - ORANGE DOT . PAL1GLB g5CN{) {Programmed}
(Note the type of PAL)
14 1 965-0108-00 L2 - ORANGE DOT PAL?GFM é25(3[}¥) {Programmed)
é lote the lgpe of PAL}
15 23 125-5031-00 C7>CH, C13>C26 C34,C3 1l#F 804‘1 A)({al Cer Ca
16 1 121-5053-:00  R8" 00K es 5,
17 15 12+-50H-00 - Rbﬂ? RQ F§10 F{12 HM)R!S 10K52 AW Res
18 1 - 121-5014-00 ﬂ13 220 ¢ 1!’4WC F, Hes 5%
19 0 n:‘ _ . Ri1s R19>F\‘ p?
g? 51 ?5 5028-00 - C§>068027>033 036>C42 C442>051 063 3 {.;F (] 2:KIE-II CapéCd\beSl NS
g errite
2p 1 125-6015-00 c12' 1000uF, 2 v, C( Rad% ec)
23 1 045-6015-26 ChNa 13-Pin. Dual R Conm.
24 i 045-5015.03 GiNg N 3-Pin, IKK- }56 Conn 540445-3)
25 H 045-5015-02. . -GN - T 7-Bing PDuat Row .1 Hdr. Conn,
g_?‘ é 140 0013 00 . §%1 R T Mh%: Cr\IiGSCK Oscillator
5 (Seo Py PR B Tble)  hpUTA HOMO B ROM (U14: NS
29 1 { ?u’ ) Ut {a f’iés 9& 12)) 100pF, € ( )
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/0 Power Driver Board Theory of Operation

5V Supply:

An AC voltage of approximately 8Y comes into the board at [J17-(1-4)] this AC voltage is then fuli-wave
rectified by bridge BRDG 21 and filtered by capacitor G203. The resulting voltage is 11VDC which is inserted into
a linear voltage regulator for the output of 5VDC. This 5V regulated voltage can be adjusted by potentiometer
R116 the voltage should be set to 5.00V. Besides powering the O Board the regufated 5 volts supplies power to
the CPU & Sound Board Gas Plasma Display and Plasma Controlier Board. Power for these devices comes oft
the IYO Board on [J18-(4-8}]. '

48 +12 +50V +18V +20V LED Indicators: ' .

These DC voltages are derived on the FO board by rectification and filtering, Each has a LED indicating that
power is being supplied to each of these voltage sources. The -12V supply comes from the same transtormer
winding as the +12V thus it does not have a led indicator. ** Note that the +50V &+20V power sources are tumned
off by the intertock switches when the coin door is open.

LED  Supply Voltage LED  Supply Voitage
L2 +5 1200 +20V

1201 +50V 122 18V

1203  +12V

Reset Circuitry:

The I/O will reset in three cases:
1. The CPU is in reset. The CPU's reset signal is fed into the /O through-connector J1 and forces the YO into
resel. '
2. The 8Y 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
toggiin%once evely 50ms to prevent the watchdog from resetting. The scanning of the light matrix is controlled by
the CPU through J1.

L ED 1204 shows the reset state of the HO board. if this LED is not it either the 5VDC is below 4,75V or the CPU
board is holding the VO in reset. if the LED is flashing this means that the waichdog is not being feed by the cPy
board and the i/O is oscillating into and out of reset. 1f the LED is continuously on_the board is out of reset and
communication from the CPU to the lamp matrix is cenfirmed. Testpoint Blanking is the actual reset signal on the
/O Board. A low voltage indicates that it is in reset this will turn off all Solenoid drivers Flash Lamps Lamp Matrix
Drivers Auxiliary Outputs and Flipper Oulputs, A high voltage indicates that it is out of reset and normal operation
can take place. ‘

Address Decoding:
All Address decoding is done by two 74L.5138 (3 of 8 decoder). Both of these must be in operation for the- O

Board to function properly.

Solenoid Privers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 consist of MOSFET drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test.point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see note
1), This wilrapp!y 3.4V 1o 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. They use a bipolar power transistor TIP122

which cat also be tested by using test point TIP TPL3 and the correspending resistors R17-R32 {see note 1}.

Note 1 * Clip on the resistor side with the white stripe.
** A1 controls Q1 and R2 controls Q eic...

Auxtitary In & Out: S
J2 8 CMOS Outputs sometimes used for a printer interface,
J3 8 CMOS inputs general purpose inputs.

Lamp Matrix: o -

J12 has 10 low side drivers for the lamp strobes which-consist of 19NOSL MOSFETS. Only one lamp strobe
should be low at any time..Again the scanning of the lamp strobes keeps the /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 fe ‘back
to the CPU. The status can identify open loads (for example open famp filaments or intermittent conngactions} and

short circuits. These drivers are also short-circuit protected.

General Hlumination (G.1) Lights:
" J15 has BVAC switched on and off by a relay on the O Board. The refay is controlied by Q200 which supplies
power to the 24V coil winding to-activate the relay. There are 4 taps on J15 each fused al A for this BVAC source.

Page 96 Section 5, Chapter 4
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I/0 Power Driver Board Schematic (Sheet 2 07 5)
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i/0 Power Driver Board Schematic (Sheet 3 of 5}
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{/0 Power Driver Board Componeni Layout
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1/0 Power Driver Board Paris

ITEM  QTY PART NUMBER REF-DESIGNATOR

e 1 520-5137-01
i 16 125-5027-00
2 22 125-5028-00
3 16 125-5028-00
4 i3 125-5G306-00
i) [ nfa

i} 17 125-5031-00
i 16 110-0106-00
8 32 121-5042-00
9 16 121-5003-00
10 17 121-5045-00
11 13 121-5007-00
12 3 121-5029-00
13 1 121-5030-00
14 0 n/a

15 9 121-5009-00
16 g 121-5032-00
17 2 121-5033-00
18 8 121-5021-00
19 11 121-5011-00

- 20 2 121-5036-00
2% 3 100-5012-00
22 1 na
23 1 121-5009-

. 24 2 121-5038-00
25 7 200-5000-01
26 1 200-5000-03
a7 1 200-5000-06
28 1 200-5000-05
29 3 200-5000-08
30 1 045-5013-00
31 1 045-5016-00
32 1 100-5023-00
33 1 110-0069-00
34 1 125-5032-00
35 1 G45-5015-01
36 1 100-0338-00
37 10 114-0088-00
a8 6 165-5099-00
39 1 045-5014-01
40 1 121-5038-00
41 16 11¢-0067-00
42 1 125-5033-00
43 1 10-G058-00
44 1 125-5034-00
45 1 180-5002-06
46 G nfa
47 1 100-0037-00
48 0 n/a
44 2 100-0148-00
50 1 105-5035-00
51 1 100-0356-00
52 5 124-50C0-00
53 5 125-5036-00
54 25 112-0084-00
55 2 $12-5003-00
56 2 nia
57 1 045-5014-01
5B 1 045-5014-0%
59 2] 110-0089-G0
60 1 045-0014-03
81 i 045-5015-00
62 1 045-0014-09 .
83 1 a
64 1 1?1 5050-00
&5 1 045-5014-01
&6 1 045-0014-06

-~ 67 1 045-5014-01
488 1 045-5015-00
9 H 045-5013-00
70 i 045-5013:00
71 26 205-0004-00

- 72 i nfa '
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et

YO Power Driver Board
£255xG262, C27{=C278
ggg}bggsg 8328;%23/ C243-C246
s
852%80 2%)10 CiI1Ci2C13C1C2C3C4 8508
0356043 C45, C46, C200, £238-C242

Q

§1>R|:1]629900>R2?5

QSS:AQ%% R236=-H242

:19{)555192 R4, Re6, Res, R100, R102, B104

11

220>R22

%228:[3{235 R245-R281, R254, R302
R?ﬁB

3114, R26
149, H57>F{¢1 R252, 9253 R258, 1270
“REG, A255, A271, H30D

7 Hopo

U4 Us, U18, U200, U2o1, U206

20, F21, F28
113

U210

200

032

Ji

Ugo2, U203
Q33-Q42

b ,1,20{}>L204
2

Rii6
Q1/>0032
G285

S

=
1%
=

REg
o
@

U204 U205

g[—lDG! BFIDG? BRDGS BRDGQG BRDG??

Ga7, €30, C201> 0203
D30h-0215, DRed-D2a7

D26, D217, D239
Li:TPL3

LI
P e -
Do

Nt

v

5F9, Fo0sF28

<
=3

DESCRIPTION (N5 = Not Stutfed)

';:)!ete PCB Asmmbiy

om 104 100y, :

a70pk (47 Ax;al Cap (0904>02ﬁ NS‘
0,0 ”gF go

220 g ; :

832 0%

)F, {104 G
201N Of Trans&stor

22K 1!
520 0 14W es.
39K 0 1/4W Res.

3A 250v SB. Fuse
QPKK’ISG {PIN 5=KEY)

15PKKI56

DS1232

2N3904, Transistor,

10(}uF,é 5v, Radial Lytic Gap:

20-Pin, 6.1 Dual Row Hea er

74HC 24 ? 2: NS _

19NOGL ransisior .

LED T 3 bt FUSER LED

1GPKKT56 {PIN KEY}

50 6 Pot

TIP122

1GGuF 150v, Radial Lytic Cap
7415245

47003?‘ 35y, Radial Lytic Cap
Fﬂi.zﬁ:{)%}(}zé,’(mCK elay

8

AUF, 500y, Ceramlc: Dlsk Cay
izt "
150£}GUF 25y Radial’ Lylic Cap
1N4148, Diode :
1N4004, Diode (D216: NS). T
Tost Point Wire 24}({ ){Laops o
HPKK156 (PIN 5=KE

10PKK 156 (P E£Y :
VYNOZN

10-84-4030
?2?KK156

-UZE =4
e §F
. 7‘2

TRE
5=

P!
L.
e |
=& 4
b??
roS
=
13
B
L g
=

e

35
CO
.?
Lo
P
[=1]
HP=
T
i o W
285
d

jpnlo]

APKK156 (PIN
Fuse Clips -
Heatsink (5v Reg.}

0P
1 P
9%KK156 éil\l
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 68B0SE (LJ209) with up to 8Mbytes of CPU code space {UQ_?O)‘ The CPU code is bank selected
by the use of U211and each bank consists of 16Kbytes, 8Khytes of BAM (U212} is availabls to the CPU. The
HAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells which
have a test paint VB to check the baltery voltage status. The write protected area consists of 512 Bytes used for
storing garme settings. This section of RAM can only be writlen fo when the coin door is open. The coin daor
switch comes into the CPU on CNB-12 and is fed into the address decading PAL U213, When this memory
protect signal is low writes 1o the protected RAM area are prehibited. Address decoding for the system is
accomplished by one PAL U213 and one 1-of-8 decoder U214,

A watchdog is used to monitor the CPU and the 5V supply. I the 5V supply is below 4,75 the watchdog wil hold
the GPU Board & /O Board in resel. The waichdog must be fed at a rate of 260ms or faster. The signal used to
feed the watchdog comes from the EPRCM Bank select signal used 1o foad U211, The CPU has a timer interrupt
used as a heartbeat for the system this sighal comes from counter U2. The clock for this counter is the CPUQ
clock. Clearing the timer interrupt is done by reading the DIP Switch. The timer interrupt can be observed at test -
point FIRQ. In normal operation *FIRQ" shotdd be loggling at a rate of 976Hz. '

The IO interface CN1 s buffered by 2 HC245 chips. The CPU's reset line is buifered by Q10 and fed over to the
IO through CMN1. An /O strobe signal is feed through CN1-15 and is used to notily the /O that a valid address is
being sent.

Switches: '
The Switch Matrix consists of 8 2N3304 Transistors which pull one of 8 strobes ‘low' to aclivale a Single Column

of switches. The Swilch 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 Vaild Switch Closure, H

false swilches are appeating, check that none of the 2N3804 Transistors are permanent! évuliing the strobe line

fow. Only one strobe from C%% [SWITCH COLUMNS] shouid be fow af any time. CN6 [DEDICATED SWITCH IN}

is a Dedicated Bank of Input Switches. Switches connected to CNB are connected to ground instead of a strobe

and may be read at any time, : :

Plasma Interface: _ :

The data path for comrmunication to and from the Plasma Controller Board is 8-bits wide. There are separate
input and Oulput Busses. The input Bus from the Plasima Controller to the GPU/Sound Board comes in on CN8
{PLASMA CONTROL}-Pins 3-10 and is fed into U200 for input to the CPU's Dala Bus. Data going out te the
controller comes from the GPU's Data Bus through U201 and onto ON8-Pins 11-18. Status back from the Plasma
Controller comes in on CN8-Pins 22-26 and is fed into 1202 for input to the CPU's Data Bus. Two control sighals
that go out to the Plasma Controlier.are PRES [PLASMA RESET] and CN8-Pin 19:[PSTB - Plasma Strobe]. The
Plasrna Faset is software controliable through U216/8 and also has a test point "Plasma Reset”. The Plasma
Strobe Signalto the controller is generated from U216/A and is used 1o /aich data into the Plasma Controller.

Sound Section:

The audio section consists.of a BSMT sound chip U8 Scund EPROMSs (U17 U21 1J36 U37) 68BOSE Us.and
Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for oulput to the Sound
EPRCMs. Sound Data from-the EPROMs is read through U19 to the BSMT. The EPROMs are bank selected by
Uz2. 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 sterec 16 bit Digitai to
Analog Converter (DAG). When the system is operating Eroperly the ws(word select) input of the DAC will be
toggling. The ws.input is used {o latch the right and left channel sound data into the DAC. If the ws line is not
oscillating no analog signat will come out of the DAC. The DAC oulpuls are a controlled current source. These
oulpuls are converited to a voltage by an operational amplitier U30 {o form the analog sighal. Test points AOR and
AOL are the oulputs of the opetational amplifier. These outputs are then fed directly into three power amplifiers
{TDA2030A) or optionaiz into an analog volume control chip U35 for a potentiometer velume control, The analog
section has iis own +5Y & -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 68BOYE {UB) reads in this data and handles the interfacing to the BSMT.

Other Test Poinis;
E & Q - The CPU signals for both 68B0OSE processors, Should be at 2Mhz with Q leading E by 500 nsec.

24Mhz - The oscillator used for the BSMT & derivationof E & Q.
SNE-FIRQ - The sound sections CPU interupt.
sivihz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC. G
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CPU/Sound Board Component Layout
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CPU/Sound Board Parits
ITEM  QTY  PARTNUMBER REF-DESIGNATOR
$520-5136-16 nglSmmd Board Mone (FCC FEB98)

- 1

1 1 124-5001-00

2 5 124-5051-00 112, R13, R19, 821, A22, R24

3 2 121-5009-00 1103, mo =5kE

4 38 129-5011-00 N1-H4, RIS 9200>9207 92?4;.9223 ﬂ244>R25?.
1060>R267, H286-1299, R301-R306, R408, R41

5 5 121-5023-00 g, R4, R100, 9102 H104 ﬂms G110

& 20 124-5009-00 115, [a) n234>na41 R278>F286, R412

7 4 124-5043-00 116, RT7, A

8 1 121-5018-00 37

9 2 121-5046-00 1101, R105, ng

i0 g 121-5045-00 108, R287-[1204

1 1 121-5036-00 R312

12 12 n/a 2300, R308-R311, 1313-A316, WX, WY

13 15 121-5083-00 R2085A215, 2291233, R414-R42

14 1i 121-5023-00 R316>R223. R242, R243, R400

15 16 194-5047-00 R401-R408, R4235430

18 2 194-5048-00 (140, 41

17 1 100-0049-00 U3

i8 1 (See P% DR, @ Table) Uy

18 1 45-5045-G7 Ciya

20 | Mot Useé; RBESET

31 5 {See P19 DR. @ Table) Ui7, U21, U3s, U7, U210

15 2 00-5008-00 U23, Uz4’

23 4 125-5017-00 G785C79

24 4 195-5020-00 G40, C59, G101, C108, G115

25 2 125-5017-00 Cith, G1h,7 G114

76 2 125-5015-00 C102, C104, C109, G112

37 1 125-5014-00 G409

38 1 100-5016-00 U35

29 i 125-5037-00 C30

30 i 100-0027-00 a4

31 i 100-0643-60 is

32 5 100-0064-00 135, U12, U3, U15, U6, U211

a3 i 100-0248-00 32

34 1 100-0149-00 3o

35 5 a W1 Ws

35 2 125-5019-00 G331, C81

37 2 125-5017-00 10, G35

38 3 125-5012-00 G116, G

39 i 045-5015-06 GN2

40 1 140-0011-00 ﬁ1

41 1 105-0118-00 9

42a 1 965-0136-00 U198 - YELLOW DOT

4%b 1 965-0137-00 020 - WHITE DOT

A2 1 965-6504-00 U213- BLUE DOT

43 5 00-0037-00 U1, ue, Uzs, U27, U215

prs %0 155.2081-00 ggsbcﬁs-’(zf?c*& C125C18, C18-C21, C23 {326 C28

& . - 1200, G108 = =
IR G GG e
C120, C1225C125, G255, 027é>c;29é 0406:-040‘7

46 1 125-5038-00 G121 _

47 4 195-5039-00 G48, G50, C75, CBO

48 39 125-5028-00 C20b-0200, 5239, G230, CR47-0254, Co56-0G271

49 8 125-5029-00 C321(G228, C408

50 i 045-5015-06 GN3

51 i 100-0375-00 130

52 2 160-0022-60 goo U

53 7 112-5003-00 31>[33 D100>D105

54 2 112-5008-00 D200, NS0T

55 8 112-0054-00 3202 D400-D407

56 i 124-5002-00

57 2 100-5016-20 (11905L102

£9 i 100-5015-00 026

59 1 na SW200

60 1 165-5009-00 900

61 1 165-5099-00 001

52 2 100-5015-00 sz. U217

63 1 100-0148-00 15

64 1 105-0045-00 U?

65 1 100-0189-01

66 1 545.5686-00 8A‘r1 BA’I’?EHY HOLDER

G7 1 045-5615-01 CNii

68 10 na SMHZ AOR G AOL 24WHZ

69 16 110-0069-00 Q1>010

70 i 045-5013-00 CNB

71 2 100-5012-00 3201,

72 5 100-D338-00 (260, uzoz U204>U208

73 i 100-5023-00 Uzig’

Ao smEns o

76 4 n/a VBATT 45V GND1, GND2

77 1 045-5015-00 Gie

78 1 181-5002-00 SWa00

79 2 100-0377-00 400, U401

80 1 105-00562-05 4

81 3 535-5000-10 £100 moz

82 3 077-5208-00 tis, U9, 120

83 5 077-5217-00 7. Uy Uss Us7, uzio

84 3 077-5208-00 4, U7 _

85 i va G'(@ 'Pms 5% 6)
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DESCRIPTION (NS = hNot Sluﬁed}

Cmnénlate PCB Assembly
T +5v Heiielator

L (R19: NS
1K Q 1/4W Res, (R1031NS
s ¢ )

2{)O>R?07 FMGS. Rd13: NS}
;"ﬁvw es{ 160, R1a NS}

R

batzbutw
StnhaeN
x

oR
2
:’J

u.},b?fm (245 g
R208=

NS

Lo ]

oty
3_».

R215: MG}

mxgz

%M LA ARG OO LI Bt P DD
J_C') i

-

—

iy

™
<NIT
[0y ]

7
7ALST
104, 25&! Badial Lytic Gap.
22uf 25v. Radia) Lyuc Cap C10% NS )
T0UF, 35y, Fiad;a% tic Cap Cio0: NSy~ -
100uF, 28v, Rad. Lie, Cap. (G102, Ci NS}.
%}\ gau Radiat Lylic Cap. S

%OEGHF; 16y, Radial Lytic Cap.
74A1.5139

7415374

F4HCA020

7415240

QL) Jum, er Wire {2dga.)
d?GuF 5y, Radial Lytic' Cap,
10uf, 16y, Radial Tan! Cap.
22Gu'F eav Radial Lylic Cap.
6PKK156 (PIN 5= KEV

240h

BSMI2000 e
PAL16LS ;Programmed} YEL%OW DTOT

PAL16L.8 {Programmes]
5’%‘“8 Programmad) - BLUE DOT

0 001t F{{S?O%&x‘(}? %'
1 02, C103 C105 108:. NS)

00&22{1 0%2’22& L
470 F (4'7 3 er ap {0230>020? NS}
00 u (60 j, 100v Cap. (C408: NS)

817, Dio

4¥48 lede D202: NS)
7905CT -5y gﬁlator
§1030V (i 0o

EE} T1~3!4 DIFFUSER LED |
LED F1-3/4 DIFFUSERLED
HGi74

7415138

MSBGQ_MA

68
3AA GELLS 4.5y
20-Pin, 0.1 HEADER
Tﬁssstggcc’fn%s it
ran
SPKK156 fzrfi’? =KEY)
CT27

74HCT2
74HC 245 (Uzoa NS}

{ngﬁﬁrﬁ P %KE

Test Fof ire

12EKKISo 15t :;5 pdpoors
-H1N, LA

LMaSorl e

AAVID 531102

4G-Pin, IC Socket

32-Pin, IC Secket

28 Pi IC Dip Socket
100pk, Gap.,
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ﬁ@éxes A through |

Appendix
Table of Confenis

Appendix A, Pinball Game Firmware Table ... 112-113

..describes the EPROM with its chip size, the Sega Pinball Inc. (SPI) Part N¥,
version (if applicabie), and CPU Board & CPU/Sound Board Pin location{s).

&

o

Appendix B, Semi-Conductors / Integrated Circuits / Relay
Cross-Reference Table ..o 114

_.describes diodes and transistors with Source N2, SPI Part N8, NTE N?,
ECG N&, Radio Shack N2 and RCA Part N2 {if applicable).

Appendix C, Game Mfg. Date, Manual Part N® and CPU Jumper Table.... 115
...provides the Game Manufactured Date and Manual Part N9, the CPU version,
the EPROM Position (Jumpers Installed and Removed for Games Laser War
through Batman Forever (1-28).only)

e Appendix D, Board Type Table... e 116-117
...provides Board Part N%s for Games Laser War through Batman Forever
(Flippar, Sound, Power Supply, Dot Matrix Display, Display Controller & OPTOs) and the
White Star Board System, Games Apolio 13 through current (Flipper, /O Power
Driver, CPU/Sound, Display Power Supply, Dot Matrix Display, Display Controlier & OPTOs)

-]

.= Appendix E, Generic Coil Cross-Reference Guide and Flipper Coil
TADIE coeremeeeeccsrersvensssssnransnnenensmmasansnsnsnsssesseesssnssssannnnnsesscsnras 118-119

...provides the Coils used with Part N® and Gauge-Turns (of the coil).

e Appendix F, Motor Spacifﬁicaiim ‘?fabl@ ................................................ 120-121

..provides all the Motor Function, Speciﬁcaﬁons and Part N2 for Games
Laser War through current. ' '

e Appendix G, Part Number Prefix Classification COUeS..uvmenmrmracreecerens 122
...explains how our Part Numbers are developed to help sort parts easier.

e Appendix H, Playfield !ngé_tt%s"'(ﬁpfiasiic Light COVers) ... 123
...gives a pictoral view with the name and Part N°® of all the inseris used (also
gives the Color Code Chari). '

o Appendix i, Standu.u'p “Targéis-' '(Happ Modular & Regular) .....ccovrmveenecene. 124

...gives a pictoral view with the name and Part N? of all the Single Stand-Up
Targets used (also gives the Color Code Chart).

o Glossary of Terms ..o rineasremcesereeerRarEeaAIbRreEieAsSseRRrARLREEREL SIS RN SIS SRRR R Rrns 125
...gives definitions oy ei_x;:tana;_ticns of some pinball terms and acronyms.
e Paris Order Chec'kiisi-weté?s ...... ................................................................ 126

...keep track of your paris ordered through your distributor for this game.
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APPENDIX B
Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table

P LY AV )

Diode 1N4001 112-5001-00  INTES52  |ECGS52 |- —-—- $K9000
Diode 1N4004 112-5003-00  |NTE116 | ECG116  |276-1103 | SK3312
@E Diode IN5401  1112-0056-00 | NTES801 | ECGS801 {276-1143 | SK9004
Diode 1N5404 112-5004-00 | NTE5804 |ECGS804 |276-1144 | SK9007 |
Diode TEAT0L 112-5006-01  fo—erme oo i s e
(D R '
Diode 1N4742A 12v {11200 NTE142A | ECG14s
Diode 1N4760B 68y [ 112-0062-00B | NTE5082A | ECG5092A
Diode | 1N4764A 100v | 112-0049-00A | NTE5096A | ECG5096A
Diode IN52283.9v  1112-0053-00 | NTES007A | ECGS007A
Dicde IN5234B 6.2v | 112-0047-008 | NTES013A | ECG5013A | 276-561 SK6A2
Dicde 1NB379 110v | 112-0072-00 I NTE5157 |ECGS157 |-—- —- SK110X
Diode ING2B7A 6.8y [ 112501100 fwomomr 1ECGAY02 | v e e
Diode IN4752A 83v | 112-5090-00A |+m-ome [omome | SK33V
Diode IN4736 6.8y Tw | 112-8007-00 oo v o fomo s s [
2 o ; A BNP ANIOR
FET Trans, STP20N10L 110-0106-00 [+~ - — - ECG2943 |- —-——o e
FET Trans, | STP19NOSL _ }110:0088-00  [--veme |- R L
FET Trans, | VNO2 110-0089-00  J-~m-omv |oommemn b e
NPN Trans.  |2N4401 ~  }.meeom- NTESS ECGBS _ |276-2009 | SK3124A |
NPN Trans, | 2N6427 110-0070-00  INTE48  |ECG48 |- — - SK4906
NPN Trans. | MJE340 110-0071-00  [NTE157 |ECG157 |- ~-n- SK3747
NPN Trans. | MPSA42 110-0082-00  |NTE287 | ECG287 |- —-—- SK3232
NPN Trans, | 2N3904 110-0063-00 | NTE123AP | ECG123AP|276-2008 |- —-—-
NPN Trans. | TIP122 110-0067-00  INTE261 |ECG261  |276-2088 | SK3896
NPN Trans, | MJE15030 110-0101-00  |NTE375  |ECG375 |- —--—- SK9118
PNP Trans. | 2N5401 110-0078-00  |NTE288 |ECG288 |- —--—- SK3434
PNP Trans. | MJE15031 110-0103-00  {NTE202 1ECGR92 |- —-—- _18K3441 |
PNP Trans. | MJE350 110:0072-00  {NTES74 |ECG374 |- —- - SK9042
[PNP Trans. | MPSA92 110-0100-00  |NTE288  |ECG278 |- - SK3434
PNP Trans, | TIP42 110-0068-00  |NTE332 |ECG332 |- —-—- _18K9236
PNP Trans. | TIP32C 1104008100 INTE292 [ECG292 |- —-—.  |SK3441
PNP Trans. __ | TIP36C 1110-0077-00  [NTE393 |ECG393 |- —-—- 8K3961
SCR Trans. | 2N5080 110:0074-00  |NTE5400 | ECG5400 |276-1067 | SK3950
SCR Trans. | SCR2800B 110-0083-00 |- - - _ ECG5463f65f66x68
e oy = e
[BR (Present) [ DB or CM3501 124-5000-00 For White Star /O Bds., BFI =35 Amp @ 100\/ P. i V
BR (Old) MDA2501, 1124-2501:00 [ BR = 25 Amp @ 100v PV,
__iBR(OW MDA3502 124-3502-00 IBR=35Amp @ 200vPLV.
~~~~~ M =2 2 e
oy [Eiho |osoeon |0, ol e st 0 o
Relay DOGHOACY | 190-5001-00 E‘é?éf,i"s???éﬁ Amp 4 Pole DT
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APPENDIX C
Game Mfg. Date, Manual Part N and CPU Jumper Table (1-28 only)

U hser War ;As?}\fs%i-ao s 555,%0 PICT Y ;Ex%auma -;qgo\fs?ﬁq«oa —] LU2i0 | nia | n/a
ééc;'el Sorvice ?8%?5(%%2»00 2 | 58, 8¢ 4 15 3G%Ides\ Eye gggsg{?qe-oo g u2ie "“j‘_ n/a
%olpedo Alley _-?g{}%?}%{iv{}o 215B,6C| 4 45 %iiisler : ?ggfsgcfjﬁ-(}ﬂ ——| U210 | n/a nla
?lme sachine | 780.500400_| 2 | 58 6C 4 o 3@&43&"&‘3‘ J86.5045.00 | — uzio | n/a | nia
?\ﬂri\;.r?rigfyssm %?)\{5%%&00 218B,8C| 44 | g%ace Jam ?8%1:5%?1&00 — U0} n/a a/a
,, ,E!'igﬁ?gogitgggay J5o.s007.00 | 2|B.5C| ua 5| | M ooy SE. B oo |~ V210 | nia nia |
j;'obocop e eosqo | 2 |58.6C e J5 ot b Jeocus300 || U210 | nsa | ula )
?ﬁﬂé‘é‘?ﬁf’ S ethgqo |2 [5B8CT 4 J5 Tho X.Files P oxsc0 | — U210 | nia | nia
e Pure J80.5000.00 | 3|5B5C| 4 B oot ;43%?5%29-00 —ju20 | wia | nia
}fga Simpsons '?gl;j-bgt'?m-{}ﬂ 3168, 5C 44 J5 ?\!?éh\t}iig))gzin’ 55{?5%?35{}0 —| Uzi0 nia nia
Eheckpoint Feos010.00 | 3 |5B.5C| J4 J5 gg'aéé""“ " Jebsos0-00 | —| U210 | nsa | nia
gifn;a[e%ﬁigm M rcoi7.00 |9 15B.5C| 44 B L8 e 780.5040.00 | —| U210 | nia | nia
1B%ﬁmsm ggégéﬂ g0 |8 58, 5C 4 45
Sain Anniversary | 780501400 il A M B
Took Jabsoiaoo 19| 5¢ s
S eapond 7a0stpeco |2] SC | U5 | 4
gérWars ?3%2%%400 31 8 ¢ JS J4
e baonds | reasopz00 | 3] C | 48 | 44
}gfas.sic Park ?gt?sgb?eooc 8] 5 ] J.5_ _‘M
Fast Action Hero %ﬂ?_ﬁ%%?_-oa 3 8¢ |9 [
B Crpt ;léc)_}gs%s{wo 3 8¢ | J5 |
%g}nrinhye Who's gaEgéggza a0 13| 5 | 35 J4
i %%Ys%iés g 8] 5c | s | g
%ﬁfns N' Hosss 'IJ’% 2329 00 3 s¢ | B | ‘}4_ '
3 Haverick '?s‘_iapf?odawﬁ 3| 8C 1 45} 4
}%?ént’ggs‘?éﬁ@;s “?z;éecs%‘:;asea 3] sC | 5 J4
_g;{ggatch _ '%‘:}35_90533330 3| 8C |5 | ou
Eigtman Foraver /g(l)' ggss 0o 3) 8C Js e

+ Additionat Information for mslailed /Removed Jumpem (Lm !-28 on!'y}
__ Board Combinations vilth RDM at Location 50 (Game 1, ¥er1) In nstatied J1b 33, J4 Jéa, J7a & J8 Romoved J1a, J2, J5,J6 & JTh
Board Combi inalions v/ ROMal Lowl:ons 58, 5C (Gamei ‘Jer2} ins!allad.ﬂb 43, M, J5a, 368, J7b & J8 Removed Jia,.12, J5, J5b, J6b, & J7a

Qoard Combinallons w/ ROM &l focaliogs. 58, 5C (Sames 2-12; Veri) - Installed Jib, 43, J4. J5b, Jbb, J7b & J8 Removed dia, J2, J5, J6a, JGa & J7a

i Boa«i Coambinalions with ROM al Looations §C [Games M% Ve;(i} Ingtalled J1b; 3, 35, J6b, J&, JJ71 & J8 Femoved Jia, J2, 4, J5a, J6a & J7a
< Version 1 has a 2K RAK which is a 24+ -pit [C in Positioni 55; Versions 2 & 3 have & 8K RAM which is a 28-PIN IC in Position 5.
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APPENDIX D

Board Type Table
Hhd JerSugpt Jispla i
inftial: tdaster; 520-5004-00 plus:
520-5002-00 7 Digit Aipha/Mumeric
replaced with: 520-5005-00 {Qly. 2)
Laser War 520-5002-02 520-5000-00 7 Digit Numeiic
520-5006-00 (Qly. 2)
520-5002-01 4 Digit Numernic
was not used. 520-5007-00 L
N . 520-5014-01
Secet Service 520-5002-02 520-5000-60 7 Digit Alphatiumeris Combined
h20-5014-01
Torpedo Alley §20-5002-02 520-5000-00 7 Digit Alghestivipne Comtined
. . o, 520-5014-01
Time Machine g | 520-5002:02 520-5000-00 7 Digit Alphatumer Cemténed
N £20:5033-00 000 ey 520-5014-01
Playboy 35th Anniversary 2:FHp. {for 100 games) 520-5002-02 520-5060-00 7 Digit sphasiumeds Cembined
. 520-5033-00 . 520-5030-00
_ ABC Monday Night Football 2-Flip. ftés 169 gares) 520-6002-02 520-5000-00 16 Digit AtchaNomess Combined
520-5033.00 520-5030-00
Robocop 2-Flipper 520-5002-02 520-5000-00 18 Digil Atphetiumsric Combined
520-8033-00 - 520-5030-00
Phantom of the Opera 2-Flipper 520-5002-02 520-5000-00 18 Digit Atpheilummeris Gombired
520-5033-00 5000 520:5030-00
JBack to the Future 2-Flipper 520-5602-62 5§20-5000-00 16 Digit AtphaiHurmeric Sorebined
. 520-5033-00 520-5030-00
The Simpsons mper 520-5002-03 520-5000-C0 16 i e % Combined

ipl i
Checkpoint 5229_"3%%%?9 520-5002-08 | 520-5047-00 | %20,3912-90
ﬁga [o Mutant 522{’.'3%%%?0 520600203 | 520-5047-00 | SR0A01200 2 -
Batman SA0L033.00 | 520-5050-01 | 620-6047-00 | 2750140 |
3%?:2 E?;g{iversary 5220-}:5!333%?0 520-5050-01 | 520-5047-00 525%2{??30 = = = -
Hook BE05039.90 | 520-6050-01 | 520-6047-00 | SA7U9H00 | e -
‘%‘?égalélf’& - 522‘}_:‘%%%%?0 520-6050-01 | 520-5047.01 | “20S0R00 1 500.5055.00 | *i
aar 5220_2{:)%35?(’ 620-5050-02 | 520-5047-01 | 520805290 | 550 5055.00 | z '
Rlocky & Bullwinkie GO Suaa00 | s20-5050.02 | 520504701 | XFIVET0 | 520505500 | § t
Jurassic PEOBITIYD | 520505002 | 620-5047-02 5%‘;??3;)9 520505600 | 5 .
%%%AC“O" B | 520-5050-03 | 520-6047-02 | 25380 520-5055.00 |
g rem SROBOT00 | 520605003 | 520-5047-02 | FLEPEI0 | s00-505501 | e T
H%%%I;o‘s 52&’_?,%’;?9 620607700 | 520-5047-02 | 94359529 | 500.5055-01 [} .
B bl e | 620-5077-00 | 520-5047-02 | SARIOE0 | spo-s0ss01 |
S ngiﬁgﬁfa 520-5077-00 | 520-5047-02 | “2%20529% | 500.5055.01 i o Ul | Noiw =
Maverick SR0EATE00 1 520-5050.00 | 520-5047.03 | 2R 20/5 D0 520-5092.01 | $20°3402.00
‘%ﬁ{%ﬁ‘kgﬂgggeigs 52;’_%5;3}7‘}69‘?0 520-5077-00 | 520-5047.08 | “20807500 | 500 500204 a
Baywatch TSS90 { 520512602 | 520-5047-03 f&g‘;{gf" 520-6092-01 | FRO-2124-08 | Sngte OFTO:
Poroar S ipar | 520612602 | 520-504703 | YT | spo 50001 | BRFEIEEE | SPHOONIS

Table continued on the next page.
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APPENDIX D

Board Type Table _
N N N N N N %@ N N %@Iﬂ gt Mﬂ N ag,ﬁ
& g b &2@@\ /,.% ENCT M) %@"_‘: CENCENCT N 69\&

R DRIVER BOARDY:

' £20-5080-00 . ) n | 520-5052-00 AOEA. 520512400 | Single OPTO:
Apollo 13 2 Fripper | 920-6187-00 520-5136-00 | 520-5138-00 [ P52V 5 " | 520-6055-01 1 §56 5155705 | “all Trough |
620-5080-00 520-5052-00 enaa.0y | 520-6124:00 | Single OPTO:
Ginlden Eye DFipper | 520°5137-00 520-5136-00 | 520-5138:00 [ 7 53\5, | 520-5055:01 | 555535556 | Rall Trough
_G_AME__S T WHITE STAR BOARD SYSTEM™ (WiTH THE DELETION OF THE FLIPPER BOARD):
i : i y . 520- 5052 001 son. . 520 5124 00 Smgle OPTO
Twister 520-5137-01 | 520-5136-10 | 520-6138:00 | V5550 | 520-6055-01 | E55458°50 | Ball Trough
500-5052:00 eosn.as | B20-5124:00 | Single OPTO:
104 Independence Da 520-5137-01 | 620-5136-10 | 520-5138-00 | “5og'y 520:5055 c} 550218500 | RBall Trough
) Y 524508200 | Long Hop cpior
520-5083-00 Alien Head
520-5052-00 enrent | 520:5124-00 | Single OPTO:
Space Jam §20-5137-01 | 520-5136-10 | 520-5138-00 | *p5'a," | 520-5055-01 1 B55R155756 | Rall Trough
, 520-5052-00 520-5124-00 | Single OPTO:
The Star Wars Trilolgy - S.€. | 520-5137-01 520-51.36-1{} 520-5138-00 | “5720255" 1 620-5056-01 | 5552555 | gall Trough
a 520-5052.00 § 520-5124-00 | Single OPTO:
e Lost World: 4P 520-5137-01 | 520-5136-10 | 520-5138-00 | “4, 250" | 620-6055-01 | £55%950606 | Ball Trough
T 520-5162-00 | Slotted OPTO:
] (combo} Snagger Motor
g . 520-5052:00 e 520:5124-00 | Single OPTO:
520-5137-01 | 520-5136-10 | 520:5138-00 | “ng'ap | 520-6085-01 | 55515500 %i Trough
Ei 520.5082.08 | Long Hopoero:
The X-Flles 520-5083-00 | File Cab. Entor
520.5155-00 | Slolled OPTO:
£ {combe) | File Cab. Motor
N : : . 00 530:5124-00 | Single OPTO:
Storshi Troopers .5_1_39-.51.3_7.-\91 520-5136-15 [ 520-5198-00 | “025055" | 520-5056:02 | B55" 250080 | " Ball Trough
P P 520-5082-60 | Long Hop opyo:
_ : 520-5083-61 | LUR Cibit Lane
§00-5437-01 | 620-5186-16 | 520:5108:00 | 520,5952:00 | 520.5055.03 | F20-2124-00 Sigle OPTO:
Viper Night Drivin® : > 9
520-50082-00 | Long Hop opra: |
G 520:5083-01 | Jump Hamp
- 3 . | s20-5052-00 ennenn | 520:5173:00 | Dual GPTO:
Lost n Space 620-6137-01 | 620-5136-16 | 520513600 | “pag igp | 520 5085:03 § 5557517400 | Ball Trough
. I S e h s ngenn | 520-5052-60 520517300 | Dual OPTO:
Godzilla 520-5137-01 | §20-5136-16 | 520-5138:00 128 X 32 5205056:03 | EESEY7U06 | Ball Trough
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+ Note: Toorder Game Spacific ‘GPL/Sound Board'piéase-speciiy Game Name.
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APPENDIX E
Generic Coil Cross-Reference Guide ¥ ¥

. STANDARD COILS N "
GATURNS FRes: (60 SPLBAHT N IGASTURNS N EEREBARTNS i L SPEPART N
20-4001 1.0 © j080-6G21-00 24.940 | 55 O 1 090-5036-00T §- 21-900 i notavaabe| RED  1090-5020-10T
£22-500| 1.7 Q 10306-5017-00 . £90-5036-008§ 22-750/30-2600 T{ 2.6 /920 0 |N/A _1680-5011-00
22-600| 22 9 1000502300 | 28-1240) 9.3 © {090-5034-00 22-900 1 3.4 € {YEL ___ |090-5020-20T
237001 3.1 © |030-5022-00 - 080-5044-007 . 080-5032-007
237501 5.4 & |030-5019.00 26-1200 +: 10.3 @ 090-6044.008 22-1080 1 4.3 Q {YEL/GRN 090-6039-008
23-800 1 360 090-5001-007 § 27-1300] 14.2 © |080-5003-00 23—620;‘3&2600%‘ 247750 £ INIA 080-5006-00
090-5001-00B | 27-1400| 14.7 © [090-5615-00 § 23-700/302600 %[ 3.0/7835 ¥ {N/A 0%0-5013-00
23-840|_ 4.0 O 1090-5005-00 27-1500! 16.3 © 090-5004-00T § 23-800/30-2600%| 2.8/905 O {N/A £80-5012-00
23-1208{ _7.1 O |096-5008-00 ' ' 080-8004-00B 1 23-900 3.8 O |GRN 090-5020-30
| 234%-765| 3.6 ©Q (080-5037-03 28-10501 1.5 Q [080-5046-00 23-1100 81 0 [ORG 090-5030-00
24-900) 5.0 © [080-5002-00 22-2000: 33.8 Q [0980-5016-00 24-1570 9.5 & A 030-5025-00 -
NOTE: Ohm values may vary +/- 03 depending on mefer cafibrailon. 251800 13.8 @ |BLU/GRNI0S0-5041-00
1 Co# Part N2s ending wilh a *T* signifies the Dioda is on the top of the lug; ...ending with a *B° signifies the Dioda is on lhe boltom of tha lug.F
+ Thesse coils are dualwound, .
.__._._MAGNET COILS.._.,_,._. LS WAF_LESS COILS
22.650 4 3 Q 090 5042 01 31-1500 080-5054-00 23 800 3.6 £ 090 -5053-00

The above coit has 12° feads. . _ 321800 020-5031-00

NOTE: Al Colt Part N%s listed Do Neof Include Coll Sleoves (.musl tie ordered separately),

Flipper Coil Table © 11

5P Nt/ Gauge-Turns / Color

SPLN2/ Gauge-Turas / Color

__L-E_?T RIGHT
Laser War & 2 | e 1 SAME _
. ' 090-5006-00 000-5006-00
Sacrel Service + 3 23:6201.30-2600 SAME 23-620/ 30-2600
090:5011-00- 090-5013-00 090-5312-00
Torpedo Allay ¥ 3 20.7507 302600 | 23-700/ 30:2600 23-800/ 30-2600
. 090-5011-00. =
jjima Mgchme z | 2 227501 302600 SAME
i Thess coifs are dual-wound.
Playboy 35th Anniversaiy 1} 2 e VL. SAME
ABC Monday Night Football 11 2 gg‘;ﬁgﬁgzgf_ SAME
1 A very small 2 of (hese games used a 090-5020-20 coil Which used a proto-type Sclid State Flipper System. The two types of coils bolh
are 22-900 coils; the enly difference being the addition of the 1N5404 Dicde on the (-02 he D .

Robocop 2 vt SAME

Phantem of the Opera 2 ;329.09053?3‘&28 SAME ’
Back to the Fulure 2 e SAME

The Simpsons 2 050-5020.20 SAME
Checkpoint o 2 gggﬁg%ggf_ SAME

Teenage Mulainl Ninja Turtfes P 2%9305002&?5 SAME

Batnan 2 9%9305{??8 ;?g_ SAME

Slar Trek 25t Anniversary 2 . SAME

o 2 | Snne | manw

Lethal Weapon 3 2 ey SAME

Table contintied on the next page.
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APPENDIX E
Flipper Coil Table 1

SPI N2

I Gauge-Turns / C\dl'br

SPIN? féaﬁézerr{;?gg / ééior

| 251800 -BLU-C

LEFT RIGHT
Star Wars 2 22-1{}093065-?%%;%3&- SAME
Rocky & Buliwinkle & Friends 2 o - SAME
Jurassic Park 3 et SAME
Last Action Hero B 2 203930532(2,33‘ SAME
Tales from the Crypt 8 | apii e BAN SAME o
The Who's Tommy 3 Js0-5020.80. SAME o e
WWF Royal Rumblo 4 | 551080 VEL-GRN. SAME 251500 BLU-GRAN-
Maverick 3 22-106g§]55-?{352;;9§1am- SAME "
Mary Shelley's Frankenstein 3 ) 2g?%‘£3%€‘% SAME
| e | s,
Apollo 13 2 _22,10(,";’55_3%%:?83”‘ SAME
Golden Eye 2 -22‘105;)05_33521,“?3“; SAME
o | IR |amenc
1D4: independence Day 3 5;2 1{}09&5}\]%2!,?35?4- . SA&%E
Spacoqam i 2 [l | s
The Star Wars ."f"ri!cngy - Special Edition £ | 2 | 22-2%%?%512%%&- SAME
The Lost World: Jurassic Park § 2 |,p000s00200L | samE
The x-rngsj : 2 | 2'2-29025’?\?542[&?;1&- :_ SAME
Starship Troc.n'p'a'fg;._? ' 3 2%%31%00{%%‘ | SAME
Viper Night Drivin' § 3 2 : };';ﬁﬁ?oﬂgg; CSAME
Lostn Space + - 2 | el | andess venny
Godzilta t 2 Qgsgg%sg?aoﬁog* 2039?150313?9%’5.

1 Coll Part Mes ending with a *T* signifies s Diode ison tho'top of the Iug {on the ceil-winding side);

Coﬂ Pan N?s endmg wzth a ’B‘ s;gmf 08 lhe {}isda |s orx 319 holtom o! the lugs.

Appendtx S —

Generic & Filpper Coif Tabtes

090.5030-00
231100 -ORG-__

090 5041 GO

090-6032-00_
221080 -EL-GRN-

080-5030-00
23-1100 -ORG-

| 22-900 -GAN.

080-5630-C0
23-1100 -ORG-

{80-5020-30

 090-6020-30
- 23.900 ~GAN: -
23-900 -GAN-
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APPENDIXF
Motor Specification Table

Goal Post

lohacon:

i) jﬁ[*}_own Movement

Phantom of the Opeara

Qrgan
YpiDown Movement

Page 120

" Mag Whee!
tiss Backbox)

Sl
Sy e

Motor 24y AC.
60 RPM CVY

Bowman Molor 24y
80Hz 3W 11 RPM CCW
;’_‘:—{%9#:"”? e G

041-5005-00

Shaker

S

a Turtles

S

Bowman Motor 2v
OH2 3W 11 RPM CC

041-6002-00

515-5397-00

e
v

5156-6266-00

- - =
- Bowman Motor 24v
Swinging Target 291, RPM 515.5534-00
Transporter FiX Gear g’ﬂj‘g&ﬁ AC. 500-5421-00
Cooling Fan 4%%* Motor 12v

041-5014-00

‘Nell Log *Caliing Blade*
.. ForwardiBack Movement

TRex:

tator 24 v AC,
4000 BPM CCW i Mtddadad
- = -
_ Bar Targe Bowman Molor 24v
UpDown Movemnent 60hz 3W 11 RPN CCW 515-5266-00
“R202 Rohot Bowrman Molor 24v A C.
LafURight Movement 22Y% RPM CW 515-5571-00
Dealh Star

Autotrol Madol € Motor 24v
60hz AW 3 BPM COW

Multi Motor v D.C.

L eft/Right Moyement
a THex - Bowman Molor 24v
_ Up/Dovn Movement 11 RPM CW

Shaker

Cne -
Lel/Right Movement

Johnson Motor
Vib

Aa{i ruc{'Ml . 2y
#3312 O8C

i

D.C.

Shaker

Johnsen #elor{Vibrator) 10.5v D.C.
10 AMP 2950 RPM CW

Tombsiona Bowman Motar 24v A.
UpiDovm Movement & RPM COW
Jehnsen Mofor {Vibrator} 10.5v D.C,
Shakes 10 AMP 2060 RPM CW

041-6029-00

T A

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

Mirror T Bowman Mo'tor 24v AC ' ' i
UpiDovin Movement 6-RPM CCW 515-5900-00
The Who's Tommy Flippor Blinders Se(rg‘%fgig)lcr 041-5032-00
____ Spinning Airplane
Prapeliers kotor D.C. 041-5033-00

Iahnson folor {Vibrator) 10.5v D.C.

WWF Royal Rumble Shaker 10 AMP 2350 APM CW 041-5029-00

Tuming Paddls Wheel 041-5036-00

STy

e
WW S e

Mary Shelley’s Frankenstein Creatire Head Servo tolor (94102) 041-5032-00

Batman Forever ,_emcsm‘;zmm %%mws‘a;ﬂ%éc 515-6383-00
= = e = =

UnfDo\f{rg?j"g‘Eremenl Bﬁ%l}{lﬂg%w}isg tF?E’f{4 éé‘ﬁ 5156-6383-00

Apollo 13 Mg s MO B8 85| 6515.6487-00

S““ﬂ* 1 Jomsgwﬁfgrztgé%ﬁ;g?ﬂgﬁv OC | 041-5029-00

Bowman Molonv AC., T S
.50tz 3W 6 RF’M CW 515-6528-00

Spinning Dise Multi Producls N’olcr 24v A C, " 515-8247-00

¢ o Twister with Magnet 50/60Hz 3W 325 RPM CCW
R i Backbox Fan Muilti Products Moter 24v AL, 515.6531-00
59_@9;_17 sw 3600 BPM CW R

A!zen Head

) 104: !ndependence Day " O an;‘Ciose Movemem “041-5045-00

X W!ng ) ] ' Bowman Motor 24v A C

Tha Star Wars Trilogy - S.E. | Loly/Right Movement. | 60tz 3W 10 REMOC
= = - e e L
Snagger & Cante_r. Link dMulli Preducts Motor 20!: D.C. i
| Lift Up/Down Movement 9-RPM Non-Directional 515-6715-03 ]
: Johinson Melor (Vibralor} 10.5v 0.C.
Shaker 10 AMP 2950 RPM CW 041-5028-00
oo e
#‘h“ %“ 2 7 = =

X-Fite Cabinet’

_: /Dovwn Movement 041-5057-00

.W' o B Hay(éon waatggg& Ir;s(ltmm(in! EnCc Slepg?]r I;.{)olor

EH ug oHes 0: 1.4%s {Non-Caplive Shafl .
EorvardiReverse Movement | HSI #36864- 12{Umpolar)/Travel per Slep = .004 515-6794-00.59
] SAn!9_15°H2vD f4.6W

Mulll P:oducls Molor?cszC S ' i
50/60H7 SW 325 RPM COW 515-6347-00

S ~.=1'¢" T = -
Johnaan Motor (Vibrator) 10, 5\* ne.

Flease Nofe: Not Compalible wilth old Motor 041-5023-00 (Shaker Molor Assy. 515-5893-00).
- 10is Now Molor ean o) be used in newshaker HMolor Assy, 515-5893-01
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APPENDIX G
Part Number Prefix Classification Codes

VI.

VI

VHI,

Page 122

FELECTRICAL SOURCE AND ENERGY AND SIGNAL CONVERTERS
010- Transtormers

031- Speakers
090- Solenoids
CONDUCTOHSLCONN%CTORS AND INSULATOHRS
ine Cords
036- Cable and Harness Assemblies
041- Motor:
045- Connectors gAil Types)
077- Larnp Socke
CIRCUITS AND CIRCUIT ELEMENTS
100- iCs
110- Transistors
112 Diodes
121 Resistors
123- Resistors (Variable & Adjustable)
124 Re%uiators & Bridge Ractifiers
125-
140- Crystals
165- Light Buibs
180- Switches
190- Relays
BOL?S SCF?EWS,“NUTS AND WASHERS
232- Screws {Pan-Head)
234. Screws (HX
237- Screws {Misc.
240- Nuts ( MtscF)
242- Washers (Fla, Flound)
244- Washers Splzz Locg
246- Washers {Lockers, External Tooth}
MECH&NZCAL COMiPGNﬁNTS
Rivets
251~ Pins éDowelg )
254. Stand-Offs, Spacers and Shims
260- Steel:Ball
265~ Springs (Extension)
266- Springs (Compression}
269- Springs Was ars - Belleville, Wave)
280- Grommets and Bushing

HANDLES LOCKS, CATCHES & LATCHES, KEYS & HINGES
Handles, Locks, Catches & Latches and Keys

390- Hinges
FABRICATED PARTS (IN-HOUSE ASSEMBL%ES
500- End Product {Systems and Models
515- Sub-Assemblies
520- £2.C. Boards.
522« Dispia%)Giass
525-
530- Screw Machmed Paris
535- Fatwicated Part
545- Molded Extmded} Parts {Rubber Rings, Molded Plastic)
550- Molded {Inseris)
BULK MATERIALS )
600- Braided Grounr.i Wire
801- Stranded Wire
602- Hibbon Cable ]
6085- Sleeving-(Shrink Tubing)
626+ Foam Rubber
MISCELLANEOUS
705- Packing & Shipping ltems
-B20- Becals and Labels {Sets & Misc.)
820- Butyrate -
90 Game Posters
960- EPROM (Raw Pait)
965- EPROM (Programmed Part)

Appendix ~— G —

Part N2 Prefix Class. Codes 3



APPENDIX H
Playfield Inseris (Plastic Light Covers)

Patterns;  STARBURST STARBURST STARBURST QTARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR

%
Mi\ o] 3,,;4" & 111 ol
STIPPLE

|

-1 g

[

550-5000-XX §50-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX

STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR

2-1" o 2-9" o 1" o 3" B

__550-5005-XX 550-8006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-6010-XX

PLAIN PLAIN STIPPLE STIPPLE ROLLOVER | WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1"SQUARE | BUTTON BASE | (only in white)

550-8011-X¥X 550-5012-XX_ | 550-5048-XX 550-5019-XX 550-5026-%XX 545-5015-00

STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | BECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR

1-16" X 34" -1 X 114" 2-V4" X 1-14" 2-14" X 1-1p" 1-15" X 1-1n" 2" X 2-15"

550-5018-XX 5580-5051-XX 550-5044-XX 550-65049-XX §50-5080-XX 550-5063«)()(

STARBURST STARBURST MiNi BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG

Caw )| an )

560-5024-XX | 660-8026-XX | 550-5020-XX | 550-5021-XX | 550-5022-XX
STARBURST | STARBURST | STARBURST | STARBURST | STARBURST
ARROW-SHORT | ARROW-LARGE | ARROW-HEAD | ~ BULLET TRIANGLE

2-1,5" x 2“

. / I%"a‘
550-5013-XX 550-5014-X%. 550-5015-XX | B50-5016-XX 550-5017-XX

Note:  The shapes and sizes shovn akove ar‘e-}}er fe scala, '.S_‘ome shapes may no fonger be available in every color.

Instructions: Pails which imay. come ir various colors i:e: targots, some posts, playlield inserts, elc.) end in a 2-digit N¢ which correspond
: to the. colorof that part, The ™00 .in:Part N¥s which may come in varicus colors should be replaced wilh the desired 2-Digit
N®. cotrespending lo the po!_c'r desired..- :_'y’g!-a!.-‘ cp_!a‘rs_ may he available.

_ olok Cols NS ]
00 [Black. " _ | Purple =12 | Fluor, Biue <18 |'Luminescent
01 {Clear. . {Jie 81 __§-07 tOwmnge. - - §Q- | Fluor Orange: £ .13 | Teal Green 16 | Gold

Red . .08 [Blug - §.of FWhits . | .19 1 Fluor Green  § .14 | Gray
Appendix ~— H — _ Page 123
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APPENDIX |
Stand-Up Targets

-6 | Yellow
{7 | Grange
-08 | White
=08 | Puple -~
Take Note: 10 | Fluor, Orangs
1. Forilems A-E, there are no *single” components. The -11 | Fluor. Green
enlire largel must be ordered if replacement is hecassary. S v
For swﬂcﬁes usad corresponding to lhe Swilch Matix -12 | Fluor, Blue =
Giid.of tais game, see Sex. 3, Chp. 2, ...Diagnoslics, -3 | Teal Green
3, Hems A-E come in various colors. These largels may notbe B ¥ PR
available in every color. the *-XX* in Part N2s which may 14 | Gray _
come in varfious colors should be replaced wilh the desired -15 i Luminescent
2-Digit N2 for the coler desired descritied in the Chart.
16 1 Gold
A M.o'du!.ar S{and-bp Target Nairow EO-6138-X¥ | C | Modular Sland»Up' Tangei Square 500-6138-XX
B | Moduiar Stand-Up Farget Round BO0:6075-XX | D | Modular Stand-Up Target Reclangle 500-6228-XX
o £ 1 Modular Stand-Up Target 1° Spherical A00-6189-XX

Take Note:

1. Forllams 1-4, “singie® componsnts can be ordered,
2. Forswilches used corfesponding to the Svilch Matiix
Girid of this game, see Sec. 3, Chp. 2, ...Diagnoslics.
3. ltems 1-4 come in vatious colors. These targels may nol be
avallable in every cofor. The "-XX°in Part N which may
comae in vaiious colors should be replaced with the desired -
2-Digit N? for the color desired described in the above Charl.

¥ Na‘e Fem ZA, is & riveled S!,.b Assy \'-?mh Heturies e fo 4 tedms for el
At— Stack Switch Radzes End {162-5133-00), A2~ Washer 5;‘(6 {242-8017-0:0,
A el 18 o X 316" (240-5001-G0) and Ad— Festangitar Target (S45-5145- X4}

3 11" Sq. Sland-Up Target Assy. 5{}0-5232 XX

XX |

t Hoter e, s 4 me:ed Sub-Assy, which includes the fofowing Hems [or relerence;
A1 $ack Susich Radiss End (160-5133 05, A2~ Washer 5716 (242-5017-00),
A~ Rivel 176" 0 X 316 (240-5001-05) ang Ad— 1* Square Target {545-547000),

3 Hed Itc-m 1A, B a i Sub :c!tjdas e !em,mg foms for relérence:
A— Stack Switch Aadivs End (160.5133.00), A2— Washer 56" (242:8017:00); -
A%~ Hivel (/870 X 316" (249-5001- Cﬂ) and A4~ ¥ Hound T:ugei (54&5456 KXY

tNole: Hem4A, isa rweled 80&: Azs}'wmvh mwud&s tjte toiomg 1ems for reforenie:
- f o : Al S!acksw'fthanmErd {18051 32.00), AZ— Washer SAG° (2425047000,
ftem 2 Table Nole conlinued in the next column, A3 Rivel 15" o X V16" (249-5001-60) and A%~ Hanew Targst (545 5210-XK).
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GLOSSARY OF TERMS

A Followed afler a number means "Amp.” of Ampage in an ex-
pression relating lo an efectical object. {2.g. 8A).

AC {Acronym) Altemaling Current.
Adl. (Abbreviation) Adjustment{s).
Assy. {Abbreviation) Assembly.
Au. {Abbrevialion) Audil{s}.

8d. (Abbraviation) Board.

BOT (Abbroviation) Betlom.

Brit. (Abbroviation) Brackel.

Bridge Rectifier A configuration of a diode that allows curent lo
tlow in ane direclion preducing both positive and negalive
pulsating DG Voltages.

Color Coding See Appendix H or |, Plaslic Part Color Chant or
Saction 4, Chapler 1, Playfield - Plastic Posts & Spacars.

Comblnation {Combo) [Shot} Any variable pinbalt shol(s
matle successively.

Conn. {Abbrevialion} Conneclor.

CHOS5 Short for COSMOS (Complementary Symmetry M.O.8.);
Complementary Metal-Oxide Semi-Conductor,

CHN (Abbreviation) Connector {g.g. CN5-P3},

CT (Abbreviation) Center.

DC (Abbroviation) Direct Current,

DY (Abbreviation) Drop Targel(s).

DOTS (Acronym) Diede On Terminal Siip.

ES (Abbreviation) Exlra Ball

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

EPROM (Acronym) Erasahie Programmable Read Only Mem-
ofy. Can be erased using UV Light and re-programmed.

a.0. (Abbreviation} Lalin- Exempli gratia. For Exampls,
EOS (Acrenym) End-Of-Slroke (i.e. Switch for flipper).
F (Abbrevialion} Fuse (i.e. F23).

GA-Tum Gauge & Tum desciibing the windings on a mil'{e.?.
23-800, 23 is lhe gauge of wire and 800 is the amount ¢!
windings.

G.l. {Abbrevialion) General furination (Lamps).

HWH (abbreviation) Hex Washer Head.

1C {aAcronym) Integrated Circul (As in after 24-Pii IC),

1D or LB, {Acroniym) Inside Dimension,

l.e. (Abbrevialion) Latin- |dest Thatis.

10 or YO {Abbraviation) Input/ Oulj:ul {e.g. IO Power Driver Bd.)
LT, Lt or L, (Abbreviation} Leit.

L.aser Klek A coll/plunger used above fhe playfield to kick pinball
back into play.

LED {Acronym} Light Emitling Dicde.
Loop [Shot]. Continuously up a ramp and back o lhe flipper.
Ly, (Abbrevialion) Lower,

Orbit (Shot} From the left or light ﬁipber ayound the back rail of
lhe plaviieid back to the fipper. -

MB (Abbreviation) Magne! Board.

M:BALL or MBALL (Abbreviation) #ulibai™ More than  batl
ifn gams piay.

M (Abbraviation) KMiddie

Non-Reflexive See Reflexive.

No. or N? or # (Abbrevialion) Number

NPF (Acranym) Ne Problom Found.

N.C., or NC {Abbrevialion} Nomally Closed.

N.O. or NO' (Abbreviation) Nomally Open,

NS {Abbreviation) Not Stutfed. (Use in Part Lislings, Sec. 5)
oD or 0.0, (Abbreviation) - Cutside Dimension.

P (Abbreviation) Fin {e.g. CN5-P3).

Glossary of Terms

PCB {Acronym) Printed Circuil Board
PiF (Abbrevialicn) Piayfisid.

PIA LED (Acronym) Peripheral Interface Adapler Light Emitling
Diode.. Thisis a diagnoslic LED on the CPY: i should nol
be lit doring nomal operalion of a pinball game.

Plemb Bob THE Weighl on Till Assembly.

PPH {Abbreviation) Phillips Pan Head.

Pop(s) Anothertem for Turbo Bumper(s).

BPB {(Acronym) Playfield Power Board (*Popcom-Popping Bd.™).
PRAEY {Abbreviation) Pravious.

PSB {Abbreviation) Power Supply Bearnd

RAM_ (Acronym} Random Access Memory. BAM can-store input
instruetions and supply output information.

Retiexlve/Non-Retlexive Reflexive-—Solencid Drive Transister
is enabled direclly by a swilch closure on the (Relaling to
CPU Boards) selenoid assembly {(Ver, H2).
Non-Reflexive—Solencid Drive Transistoris enabied hy the
CPU afler reading a swilch closure in the Svitch Matrix {Ver.
3). Also note; Al CPU Boards are backwards compalible
{e.0. Jurassic Park/Ver. 3 to Time Machine/ Ver, 2). Swap-
ping a Ver. 2 Boayd t¢ a Ver. 3 is not possible due to the spe-
cial solencids seclion (i.e. Slingshots, Tutho Bumpers, elc.)
ghanging from REFLEXIVE lo NON-REFLEXIVE on Ver. 3

oards,

felay An aulomaiic switch operated by currentin a coi,

ROM {Acronym) Read Only Memory. ROM canmet siore-input
instniclions but can supply cwlpul inflormation. ROM can be
programmed only once.

RMA (Abbrevidlion) Relum Merchandise Authotization Mumber
AT, BL orA. (Ablrrevialion) Rigi.

A0 (Abbreviation} Roliover (swilches).

Saucer Ses Eject.

Scoop A holeinto the playlisld. A-metal scoopisin place to
guids the balt into the kick-back under the playfisld.

Slam Tiit A swilch which closes when the game isslammed inlo
or the Coly Dooris slammed shut. Depending on adjustable
settings, will canesl game in play when the number of clo-
sures required is achieved,

SMB {Abbreviation) Shaker Molor Board,

Solenold A coll used for Elsctro Magnelic devices 'éuch as ra-
iays, fiippers, slingshols, etc.

SSFB (Abbreviation} Solid Stade Flipper Board.

STEP Holers to the service switches on the coin door,
Sub-Assy. {Abbreviation} Sub-Assembly.

$-U or SA} {Abbreviation) Sland-Up ( targais).

T (Abbreviation) Trademark

Transter [Shot} Maneuvering the halt in play from one fipper te
the other, Wilh flipparin lhe up posilien and the ball eradled
by that Bipperone would activate the fipper bution in a quick
rapetitive manner to bounce the bal-to lhe other sids.
Skitled players can refround the ball off lhe shingshot,

Ti-Ball Three balls in play.

FTL {Abbrevialion) Transistor-Transistor Logic

tpr. (Abbreviation) Upper,

Vor v {Abbreviation) Voli(s).

Vor. (Abhreviation} Version.

VUK {Acronym) Verlical Up-Kicker (Super or Standard),

X {Abbrevialion) *Times™ A mullipfier; also used in dimensions.
X-Ball An undetermined number of ball(s) duiing game play.

Zener Dlode A semi-conductor diode used for vollage regula-
1isn, Applicalion depentds on reverse break-down voltage.

TORBY B at the end of Coil Pait Mumbers signilies that the i
ote is altached to the bottom of the kg,

“-Q0T" *1* at the-end of Coil Part Numbers signilies that lhe di-
¢ds is allached o the top of the lug (the siie nearest the
coil-winding).
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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 NCRMAL 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 IT8 AUTHORIZED
DISTRIBUTORAS,

SELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO BEPAIR 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 PREPAI), TO SELLER'S PLANT.

THIS WARBANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE 1O IMPROPER

. HANDLING, OR DUE 7O IMPROPER INSTALLATION OR USAGE, CR ALTERATION. IN NO EVENT SHALL THE SELLER

BE LIABLE FOR ANY ANTICIPATED PROFITS, LOSS OF PROFITS, LOSSE OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER # CONNECTION WITH THE PURCHASE OF A
SEGA PINBALL, INC. PRODUCT,

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN AWRITTEN 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 HELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT
A RECOMMENDED (AND MAY VOID ANY WARHMANTIES). USE OF NON-SEGA PINBALL ING. PARTS OR
MODIFICN{ONS OF GAME CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES,
TARANSPORT PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY? ALWAYS TAKE GREAT CARE WHEN SERVICING
ANY GAME. ALWAYS DISCONNECT THE LINE VOLTAGE BEFQRE SERVICING. SOME PARTS MAY STILL HOLD
CURRENT WHEN UNPLUGGED. ALWAYS BEAD THE SERVICE MANUAL BEFORE REPLACING OR SEﬂVlCiNG._
COMPONENTS. :

SUBSTITUTIONS OF PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Warning '

%, THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RABIO FREQUENCY ENERGY, AND IF NOT INSTALLF:B.
: AND USED IN AGCORDANCE WITH THE INSTRUC FIONS MANUAL, MAY CAUSE INTERFERENCE TO-BABHO
CO{V‘MUNICAT%ONS 1T HAS BEEN TESTED AND FOUND TG COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING -
DEVICE PURSUANT TO SUBPART JOF PART 15 OF FCC RULES, WHICH ARE DESIGNED TGO PROVIDE REASONABLE .
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATIONOF. -
THIS EQUIPMENT IN A RESIDENTIAL AREA {S LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USERATHIS:
OWN EXPENSE WILL BE REQUHRED TO TAKE WHATEVEH MEASURES MAY BE REQURED TO CORRECT THE
INTERFERENCE.

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

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

marks of Saga Pinball, ine.® £1998,

All Righls Reserved. "Mulibali’ is a registered rademark Bt TOHO ©O., YD, IR
of Wiiams Electronics Games, ine. Used by peimission. Sony Signalures Godzilla® and the Godzitla™ Character & TrRiISTAR PICTURES
BCE Schematics (Section 5, Chapler 4jby CES, Worldwids Licensing: - Design are Copyrighted works and is a ST P RIHR iy
Crealive Electronics & Software, Inc. © 1895, & Meichandisiag, . Regislered Trademark of Toho Co., Lid. @ 1997 A Righis Resarved, -~

c’qﬂ”'< A Sonic The Hedgehog™ is a TH of SHGA
D1093. Perials, leon Designs, ogos, names,
\Y/"‘f\ characters, & alf telated indizia ate fradz-
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= ATRGHGHEYERY EEFORTISTU T IRTO MAKING THID BANUALTAND AL
OTHER NOCUMENTS HELATING TC THIS PRODUCT; ACCURATE AND. .
COMPLETE, PLAYFIELD COMPONENTS, FEATURES, RULES, PROGRAMMING M
AHD OPERATION ARE SUBJECT TO CHANGE VITH OR WITHOUY NOTICE,

H.OE Lofoodb § HOE L P Y 00U,

_ -*nr-%w-;m £ ANY SUGGESTIONS, QUESTIONS

NEED TECHNICAL ADVICE, FIND ERRORS OR HAVE
COMMENTS, CALL US TQ%-FREE (USA or CANADA)

(111 s:36ps wonoT AUl ¢

oY
1-708-345-7700
SN - S

“708-345-7686

... 1990 Janice Aventie,
TRgelrass Park, 1o goT60




