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Introducing Playfield Switch OPTO "Long-Hop" Boards

A New OPTO Board combination (Transmitter, 520-5082-00, and Receiver, 520-5083-01) was first introduced in our
pinball games with ID4: Independence Day and The X-Files. In this game, Starship Troopers, the OPTO Board
combinations are being used as Playfield Switches to recognize the Left (Sw. 47) & the Right (Sw. 48) Orbit Shots.

Playfield Switch OPTO Boards
Theory of Operation & Schematic

The light falling on LED (CR1) generates a voltage which is
applied to the input (Pin-2) of the LM311 Comparator (U1).
R1 bleeds off excess charge. At about a volt input from LED
(CR1) the Comparator (U1) trips & drives either Q1 (during
switch line strobes) or the indicator LED (CR2) (in between
strobes). If a switch line is being strobed, the emitter of Q1
drops to the saturation voltage of the Switch Line Driver,
about .3v. This plus the .7 volt drop on the base give a 1v
forward bias voltage to Q1, which is lower than the 1.7v drop
on LED (CR2) so the current flows through the Transistor
during strobes. This drives Q1 on and makes the switch. If
the strobe line is high, then the 1.7v path through LED (CR2)
is lower than Q1’s bias voltage so current flows through LED
(CR2) and the indicator lights. D1 prevents reverse bleed, R2
and R3 form the voltage divider for the trip point, R4 is a
cutrent limiter for both Q1 and CR2, C1 and C2 are genetral
noise-filter caps.

These OPTO Boards are mounted ta a
bracket so they face each other on each
side of the Orbit Lane (mounted below
the playfield). See the Blue Pages,

= Section 4, Chapter 2, last page for part
Y number information, See the Yellow
] Pages, Section 5, Chapter 4, for OPTO
n Board Component Part N2 information.
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OPTO Alignment Procedure Option

There Is an easy way o align your OPTO Boards with a very cheap Tool: an ordinary, everyday drinking straw!
Cut a cleap, untised straw to the length that the OPTO Boards are apart (ensure the edges are cut straight). Then slip

the LEDs into each I
each end of the straw FIG. 1A ,ng;r{gg
(Note: You may have ALIGNMENT straw edge
to sfightly bend the | off-plumb
straw in the middle to + I with OPTO B Loosen
get both LEDs into the — . = : .gs’usrx.{g
straw). !f the straw Mf[j:s;‘g [ (prtel(plumb) line of swaw_ —— — — | andadjust
edges are not plumb or  screw(s) o { [P Board
and adjusi e 1
parallgl on each board, Board. 4 straw edge 1 This alignment procedure using **
an adjustment should offplumb rking straw i dsod mainl
be made (see Fig. 1A) vith OPTO Bd for OPTOs which 216 sof apals
. . jor S Ich are sel apal
j OPTO Board FIG. 18 TOPVIEW 5’ cres ormors. Wiy 7 OPTO Board
Adjust the OPTO ¥ Y
. Transmitter CORRECTED Receiver
Boards by loosening ! Because the further apatt the
. {Emitter) ALIGNMENT iti {Detector)
the screw(s) (just QPTOs are, the more critical the
] alignment becomes.

enough so the Tighten | Tighten
board(s) only move Mounting  Riipm———— = T —— Mounting
when you touch them) ~ Seowtsh W& _ N _ jparallel alignment with LEDs_ _ _ - m e | STev)
until the straw edges proper N i 1 M 4 proper
and the boards are adjustment 0 | adjustment

lumb or parallel see ° achioved. straw edge | is achieved

A 1B o) th s plumb straw edge

ig. 1B). One or bal L s phumb
boards may needtobe o with OPTO Bd
aligned. If alignment is achieved with just one board, leave the other one alone. Fig. 2A

Before you attempt this adjustment procedure, ensure the OPTO Mounting Brackets are
not bent and ensure the LEDs are sitting flush & perpendicular to the board (see Fig. 2A).
I the LED appears hot to be flush and/or is bent (see Fig. 2B) take the necessary action
to correct it g)esoldering / soldering is recommended; however, you can carefuliy bend
the LED straight & add a dab of silicone to help stabilize the LED.)
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LOC:  DISPLAY.POWER SUPPLY (P.5:) E
F1_| %A 250v S.B. | 90v DC High Voltage Displa
LOC: 1/0 POWER DRIVER BOARD
F6 | 7A250v S.B. | 50v DC Primary High Power Coils/Flippers
F7 [ 5A250v S.B. | 20v DC Low Power Coils
F8 | 5A250v S.B. | 12v DC Logic Power
F9 | 5A250v S.B. | 12v DC Logic Power
F20| 3A 250v S.B. | 50v DC Magnets
F21| 3A250v 8.B. | 50vDC Coils
F22| 8A 250v S.B. | 18v DC Controlled Lamps
F23| 4A250vS.B. | 5vDC  Logic
F24| 5A 250v S.B. | 6.3v AC G.|. Lamps (BRN/WHT to WHT/BRN)
F25| 5A 250v S.B. | 6.3V AC G.l. Lamps (YEL to WHT/YEL)
F26| 5A 250v S.B. | 6.3v AC_G.l. Lamps (GRN to WHT/GRN)
F27 ! 5A 250v S.B. | 6.3v AC G.I. Lamps (VIO to WHT/VIO)
F281 3A 250v. 8.8,  |:24v AC .- Not Used / Spare
cl 1) e e

LO SERVICE (ACYOUTLET BOX (Cabinet m)
n/a | 8A250v S.B. | 115v AC Main Fuse Line (Domestic or USA
n/a | 5A 250y S.B.. | 220v AC Main Euse Line Untemational

2 a e d e
n/a | 3A250v S.B. | 50vDC Rt Flipper (BLU/YEL—RED/YEL)
n/a | 3A 250v SB 50v DC  Mini Flipper (BLU/YEL—RED/YEL)
n/a | 3A250v S.B. | 50v DC Lt Flipper (GRY/YEL—RED/YEL)
n/a | 3A250v S.B. | 50vDC Lt Magnet (VIO/YEL—BRN/GRN)
n/a | 3A250v S.B. | 50v DC Rt Magnet (VIO/YEL—BRN/BLU)
n/a | 3A250v S.B. | 50vDC Brain Bug (RED/WHT«VIO/YEL)
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The Display Controller Board (holds
the Display ROM Loc: ROMO) is
ositioned behind the 128 X 32 Dot

atrix Display Board (both boards
do not have fuses).

See Section 4, Chapter 1, for
Backbox & Cabinet
General Parts.

Volume Control &
Service Switches
(See Sec. 3,
Chp. 1for
operation
usal

%ﬁ Power

USA: 8 Amp 250v Slo-Blo Fuse
Int’l.: 5 Amp 250v Slo-Blo Fuse

Memory
Protect

N
5 Interlock
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L% m Switch

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

Step 1
Enter the Portals™ Service Menu by

- pushing the Black "BEGIN TEST" Button.
Move throug Yy pushing'the
Red “LEFT" or HT" Buttons. En tep 3
o o S Salect or dclivale icons by pushingthe
Note:. Pushing th r. Right Fllpper 4 i
Butions operal 0 ,s’e?me wgy'? PR ENTERRution.

itig the Start Buitton

IMPORTANT
Ensure the Playfield Power Intedock
Switch (Located inside Coin Door Left)
is pulled out. This Is required for Coll
and Flashiamp Testing.

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

Chart format {Just follow along & answer the questions.).

X UX X U< HOWIT WORKS 7¥X ¥ ¥ ¥

First, the operator/technician must enter the Service Mode (for a complete description of the Portals™ Service
Menu and ICONS see Section 3, Chapter 1). To get into the Service Menu Mode: ¢ Power-up game (if not
already) & open the Coin Door.  On the Coin Door is the Portals™ Service Switch Set (Red, Green & Black
Buttons). Push down the Black "BEGIN TEST" Button. Looking at the Video Display you will momentarily see
the introductory screen "Service Menu" with a satellite flying from right to left pulling a banner "Portals™ © 1997
SEGA PINBALL, INC.," followed by the MAIN MENU.

While in the MAIN MENU, select the "DIAG" Icon, then select the Cross "DR." /fcon. This will bring you (the
operator / technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three (3) Sub-Menus:
Coil "DR.," Switch "DR." and Lamp "DR." fcons. Selecting a particular sub-menu will give you a choice of which
specific Flipper, Goil, Switch or Lamp circuit needs to be diagnosed. The dis{)lay will now ask a question or give a
procedure 1o follow such as "Does the lamp turn on?" or "Check bridge rectitier BR-20, if short replace." When Dr.
Pinball asks a question or request a procedure the Dr. will eyect a response such as "no" or "yes" (see below
exam;les of the Minj-lcons which will prompt the operator). You the operator/technician must respond by using
your Flipper Buttons to "“SELECT" a Mini-fcon and the Start Button to "ENTER" your selection.

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

T From the Dr. Pinball Menu
ﬁﬁf : GO TO COIL,
SWITCH OR LAMP

DH ElH FLOW CHARTS

From tha Maln Menu
In Portals™

GO TO
DIAGNOSTICS MENU
——

From the Dlagnostics

GO TO
DR. FINBALL

Select a Coll, Lamp, Switch or Flipper to diagnose with "-*

or "+' lcon; Then select the "RUN" lcon to aclivate the choice.
'"PREV" goes back to previous question.

"QUIT" exits Portals completely.

Seen when question is being asked on the Display. Select
"YES" or "NQ" to answer question given.
*END* lets you select a new item to test.

Seen when diagnosis is given.
Selact any Icon for your next step.
2" gives Help.

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

or. o T rnosnrn



INSTALL 4 BALLS!

T = A \AHE ’ By
# DIAGNOSTIC AIDS :#

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

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

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

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

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

CPU COUNTRY SETTING: CPU COUNTRY SETTING: CPU COUNTRY SETTING:
UsA* FRANCE NORWAY
CPU COUNTRY SETTING: CPU COUNTRY SETTING: CPU COUNTRY SETTING:
AUSTRIA GERMANY SWEDEN
CPU COUNTRY SETTING: ‘CPU GOUNTRY SETTING: CPU COUNTRY SETTING:
BELGIUM ITALY SWITZERLAND
CPU GOUNTRY SETTING: CPU COUNTRY SETTING: CPU COUNTRY SETTING:
BRAZIL JAPAN uK
CPU COUNTRY SETTING: CPU COUNTRY SETTING: CPU COUNTRY SETTING:
NETHERLANDS UK (New
CANADA {Holland / Dutch) s0p, 28 e Mech)

ROM SUMMARY TABLE
2 LGIN TYPE BOARD NAME | LOC
Game ROM 1MB CPU / Sound Board
Volce ROM 1 AMB CPU / Sound Board 965-0251-59
Volce ROM 2 4AMB CPU / Sound Board 965-0252-59
VolceROM3 | 4MB CPU / Sound Board | _965-0255.59
Sound EPROM 512K CPU / Sound Board uz [ 965-0253-59

965-0254-59

FOR:
] e GTirsyp Jraieers or. @



From the Maln Menu From the Dlagnostics k From the Switch From the Switch
in Portals’ anu Menu lenu
GO TO DIAGNOSTICS GO TO SWITCH GO TO SWITCH OR GO TO DEDICATED
MENU MENU il ACTIVE SWITCH TEST SWITCH TEST

D icde
On
T crminal

GRN-GRY
CNE-P9
LEFT LEFT #1LEFT
TURBO OUTLANE FLIPPER
BUMPER 2 BUTTON

BOTTOM ¥ LEFT
g TURBO FLIPPER E.O.S
SLOT - BUMPER LANE (End-of-Stroke)
5 CN6-P3

6TH RIGHT LEFT #3 RIGHT
COIN TURBO FLIPPER
sLoT 3 ! BUMPER

RIGHT L POP AIGHT ; #4 RIGHT
...} COIN TROUGH TOP sU OUTLANE U FLIPPER EO.S.
5 Ela) #1 (LEFT) - - GRY:YEL: ] (End-of-Stroke
3 2 By CNB-P6
CENTER 4-BALL POP, RIGHT 5 #5 MINI
CQINSLOT | TROUGH sU RETURN FLIPPER
DBA #2 - LANE GRY-GRN§ BUTTON
5 53 CN6-P7
LEFT 4-BALL RIGHT VUK RIGHT 6 #6 VOLUME
COIN TROUGH SU - (RED BUTTON)
sLoT #3 3 GRY-BLUY (Normal) (n Jest
6 6 2 CNB6-F8: § LEFT)

5TH 4BALL RIGHT VUK 7 #7 SERV. CRED.

COIN TROUGH MIDDLE S-U (GREEN BUTTON)

sLoT VUK OPTQ | S-U (GAN; GRY-VIO I (Normal)  (In Test:
5 CN6-P9

RIGAT TRGE | F] #8 BEGIN TEST
TOP RAMP POP | (BLACK BUTTON)
SU (YEL - EXIT GRY-BLK [ (Normal) (In Test:

3 o B ' Lene-io

From the Dlagnostics . From the Lamp - " From the Lamp { From tha Lamp
enu eny T enu

GO TO LAMP GO TO SINGLE GO TO TEST GO TO ROW OR

MENU LAMP TEST ALLLAMPS COLUMN TEST

D wde

n
T erminal
Stip

U10
YEL-BLU YEL-VIO YEL-GRY
13-P4 J13-P3 J13-P

ANTILLES DANTANA TANGO PLANET KLENDATHU BALL STAHSH!P
BEACH URILLA B SAVER (HOTDOG)

hl #555 Bulb il 4555 Bulb JEN #555 Bulb #555 Bulb #5655 Bulb [l #555 Bulb K3
LEFT BOTTOM LEFT MIDDLE | LEFT TOP RIGHTBOTTOM | RIGHT MIDDLE| RIGHTMIDDLE| RIGHT TOP
] S-U (GFIN) S-U(YEL) S-U (RED) S-U(YEL) S-U (RED) S-U(YEL) S-U(GRN) S-U(YEL)
_J #555 Bulb 10 #555 Bulb | #555 Bulb REY #555 Bulb REJ #555 Bulb §l
| LEFT ORBIT RIGHT ORBIT | LEFT RAMP | LEFT RAMP | RIGHT RAMP | RIGHT RAMP
"ORBIT" NUKE *ORBIT" NUKE JACKPOT STARSHIP JACKPOT TROOPER
§ #555 Bulb prd #555 Bulb #555 Bulb #555 Bulb #555 Bulb #5655 Bulb #555 Bulb 2R #555 Bulb 3
(B)ua B(U)G BU(G) LEFT TUR- BOTTOMTUR- RIGHT TUR- MULTI BALL | SUPER
BO BUMPER BO BUMPER BO BUMPER NUKE
#555 Bulb L #555 Bulb #565 Bulb #555 Bulb #555 Bulb #44 Bulb  §all #44 Bulb
WARRIOR R 2X RECON LEFT RIGHT ADVANCE LT/RT RE-
BUG Rl NUKE OUTLANE OUTLANE PLANE

k] #555 Bulb [RER #555 Bulb #5655 Bulb EL) #5565 Bulb [Er& #555 Bulb #555 Buib
LEFT RAMP | POPS POPS VUK YUK RIGHT RAMP LEFT AAMP RIGHT RAMP
S-U (YEL) S-U (BLU) S-U (GRN) S-U (GRN) S-U (BLU) S-U(YEL) NUKE NUKE
#555 Bulb Eil #555 Bulb X #555 Bulb [EX] #44 Bulb 2] #44 Bulb #555 Bulb i3 #555 Bulb 47 #555 Bulb
WARRIOR 7- | WARRIOR 7- | WARRIOR 7- WARRIOH 7- | WARRICOR 7- | WARRIOR 7- | WARRIOR 7- | ARM
SEGMENT ‘A" | SEGMENT '3 | SEGMENT "C' MENT ‘D" | SEGMENT 'E" | SEGMENT"E" | SEGMENT 'G"| NUKES
Red LED [EJ Red LED | Red LEC [l Red LED Red LED Red LED X} Red LED [ #44 Bulb
HOPPER 7- | HOPPER7- | HOPPER7- HOPPER 7- HOPPEFI 7- | HOPPER7- HOPPER 7- EXTRA

A" | SEGMENT "B' | SEGMENT 'C" MENT 'E" 3'| BALL
Red LED [ Red LED [} Red LED 0 Red LED [N Red LED 4 Red LED [} #44 Bulb

PLASMABUG 7-| PLASMABUG 7-| PLASMABUG 7-| PLASMABUG 7-1 PLASMABUG7- PLASMABUG 7-| TROOPERS
SEGMENT "B | SEGMENT 'C" D" | SEGMENT 'E* | SEGMENT “E*| SEGMENT 'G"| (HOTDOG)

] Red LED Red LED Red LED KR Red LED [EN Red LED 49 Red LED [aR #555 Bulb
TANKER7- | TANKER7- | TANKER 7- [ TANKER 7- | TANKER 7- | TANKER TANKER 7- | SHOOT
SEGMENT "A™ | SEGMENT "B' | SEGMENT 'C'{ SEGMENT 'D*} SEGMENT 'E* SEGMENT £ | SEGMENT "' | AGAIN
Red LED [k} Red LED J&R Red LED &Y Red LED [&J Red LED a4 Red LED J) Red LED [} #555 Bulb M

or @ Y T B pinoal

#555 Bulb




SWITCH MATRIX GRID LOCATIONS | LAMP MATRIX GRID LOCATIONS 4!

Legend Note: I:I = Switches/Lamps mounted above playfield. . = Switches/Lamps mounted below the playfield.
[ TYPICAL SWITCH SCHEMATIC |DEDICATED SWITCH SCHEMATICI TYPICAL LAMP SCHEMAT|CJ

[Colurmn: Swilch Drlve Wire} (Row: Switch Ratun Wirs) Dedicated Sw. Inputs Ground
GRN-XXX ocing oiose WHT-XXX GRY-XXX BLK
N.O. COM. l NC. NQ. COM. 1?

S T swc Taminal ST Y s Yo sl Tamina

[ TYPICAL 7-SEGMENT ADDRESS |

Nate: Nate:
All Switches require diodes. “ All Lamps require diodes. e YEL
Some diodes are located on NOTE: Some divdes are located on
Terminal Strips (under playfield) This Game leatures a Terminal Strips (under playtietd) RED
&not o‘? the switch itself. 4-Digit 7-Segment Drsplag & not on the lamp itself.

D iode localad over the Flippers). Diode

on ach segm&nk is wired 4 ﬂ an

T erminal info the Lamp Malrix Gri T erminal

S1rip (see previous page). Strip COMMON

—

[ ¢ D2 Diode 1N4001
+ Find-lt-In-Front:

k.| o, Pinoal _GIrSHF Jhaieess 0. ©




DR.®

Gl Jrauress

From tha Main Menu From the Diagnostics From the Coll = | From the Call
GO T!I)“E;gréﬂgsﬂcs GO Tgn(l:lOIL GOH{!SHEOIL @ GO T(gng"}%LING
MENU MENU TEST colLs
- - TEST — CYC
COILS DETAILED CHART TABLE
01 |TROUGH UP-KICKER Q1 |0 Pwr. Drvr. | BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 |50v Do, 26-1200
02 [AUTO LAUNCH Q2 |VO Pwr. Drvr. |[BRN-RED| J8-P3 | YEL-VIO | J10-P4/5 |50v nc |, 24940
03 |VUK Q3 |0 Pwr. Drvr. |BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 | 504 pc | 26;1200
04 |SUPER VUK Q4 |VO Pwr.Drvr.| BRY-YEL | J8-PS | YEL-VIO | J10-P4/5 |50y nc|26:1200
05 |LEFT MAGNET @5 |I/O Pwr. Drvr.[BRN-GRN| J8-P6 | VIO-VEL | J10-P3 |50vpo| 22650
06 |RIGHT MAGNET Q6 VO Pwr. Drvr. |[BRN-BLU| J8-P7 | VIO-YEL | 410-P3 |50vpc| 22650
07_|BRAIN BUG Q7__|VO Pwr. Drvr.| BRN-VIO | J8-P8 ARB: Wik | J10-P3 |50y 0c|, 221080
Qs " J10-P4s5 N/A
cter 1) Oupat Bocrd Line Color _Conpmecton orBulb Tyoe
LEFT TURBO BUMPER Qg |/O Pwr. Drvr.|BLU-BRAN | J8-P1 | YEL-VIO | J10-P4/5 21200
10 |BOTTOM TURBO BUMPER Q10 |VO Pwr. Drve. | BLU-RED | J-P2 | YEL-VIO | MO-P4/5 |50v pe| 281200
11_|RIGHT TURBO BUMPER Q11 |I/O Pwr. Drvr. |[BLU-ORG | J2-P4 | YEL-VIO | J10-P4/5 |50y | 261200
12 |LEFT SLINGSHOT Q12 |0 Pwr. Drvr.| BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 |50v nc| 26:1200
13 |RIGHT SLINGSHOT Q13 |VO Pwr. Drvr. |BLU-GRN | Jg-P6 | YEL-VIO | 410-P4/5 |50y nc | 25,1200
14 |MINI FLIPPER Q14 |10 Pwr. Drvr. | BLU-BLK | J9-P7 | BER-YEE| y10-P172 |50v 0c | 22:1080
15 |LEFT FLIPPER (50v RED/YEL) Q15 Vo Pwr. Drvr. |ORG-GRY| Jo-ps | REB-YEL | y10.p1/2 | 504 | 231100
16 |RIGHT FLIPPER (50v RED/YEL) | @16 | /O Pwr.Drvr. | ORG-VIO | Jo-Po | BEB-YEL | 910-P1/2 |50v nc| 231100
17 |STEPPER MOTOR #1 ) Q17 VO Pwr.Drvr.| Vio-BRN | J7-Pz |SBYBED| y16.p3 |12y pc |StepMotor
18 |STEPPER MOTOR #2 M Q18 |10 Pwr.Orvr.| VIO-RED | J7-p3  |GRYBED| y16.p3 |12y pe |StenMotor
19 |STEPPER MOTOR #3 ¥ Q19 |10 Pwr. Drvr | VIO-ORG | J7-P4 |GRYIBED| y16.p3 |12y oo |StepMotor
20 |STEPPER MOTOR #4 Q20 |I/O Pur. Drvr. GBYBED| y16-P3 |12v0c 50591’350"_@'2%3
21 |NOT USED 621 (10 Pwr. Drvr. BRN- | N/C ' [Njc | NoTuseD
22 |NOTUSED = 322" |10 Pwr. Dryr. BRN | NsC |N/g | NoTuseD
23 |FLASH BRAIN BUG #2 Q23 (1/O Pwr. Drvr. ORG | J&-P10 |20vpc]| #89 Bulb
orvr. | Vio-GRY | J7-P10 18P Sy Moter
-
F1 |#F1 FLASH REDw4 Q25 |0 Pwr. Drvr.|BLK-BRN| J6-P1 | ORG | J6-P10 |20y pc|#905Bulb
F2 [#F2 FLASH YELLOW::4 Q26 |VO Pwr. Drvr.|[BLK-RED| J6-P2 | ORG | J6-P10 |20y 0c| #3908 Bubb
F3 |#F3 FLASH GREEN:4 @27 |0 Pwr. Drve.|BLK-ORG| J6-P3 | ORG | J6-P10 |20ypc| #3908 Bub
F4 |#F4 FLASH BLUE*4 Q28 |VO Pwr. Drvr.|BLK-YEL| J6-P4 | ORG | J6-P10 |20ypc| #3908 Buld
F5 |#F5 FLASH MULTIBALL4 Q29 |VO Pwr. Drvr. |BLK-GRN| J6-P5 | ORG | J6-P10 |20, oc #3908 Bulb?
F6 |#F6 FLASH LT RAMPx4 Q30 |/0 Pwr. Drvr.|BLK-BLU| J6-P6 | ORG | Je-P1o |20vpc| #89BUb
F7 |#F7 FLASH RT RAMP34 @31 VO Pwr. Drvr. BLK-VIO | J6-P7 | ORG | Je-P10 |20.nc| #89Bub
F8 |#F8 FLASH POPS::2 @32 |0 Pwr. Drvr.|BLK-GRY | J6-P8 | ORG | J&-P10 |20.pc| #39BUb
a - N 5 Bul i

9Bkl
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COIL LOCATIONS l FLASH LAMP LOCATIONS

Legend Note: D = Coils/Flashes mounted above playfield. . = Coils/Flashes mounted below the playfield.

| TYPICAL COIL WIRING

Anode (Non- iy Cathode
Banded Side) (Banded Side)
Power Suppl
A h Voltagepp y
Nats: Dl'i\_le
All Coils require diodes, Some Transistor

diodes are located on Terminal
Sirips (under playfield) & nol on
the coil itself.

Dicde

on

T erminal

Strip
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DOMESTIC DISTRIBUTORS

Alberta
Saskalchewan Manitoba

N. Dakota
301
| oA
Colorado Kansas

37
Okahoma | Arkansas

Cntario Quebec

4

# | STATE(FROVINCE | PHONE : NAME PHONE
1 | AL | Birmingham Bimingham Vending 205-324-7526 || 27 | MN | Minneapolis Sandler Vending 612-896-0010
2 | AR | N. Little Rock Godwin Distributing 501-7563-1138 || 28 | MO| St. Louis J. & J. Distributing 314-645-3393
3 | AZ | Phoezix Betson Pacific 602-233-0190 || 29 | NC | Archdal Operators Distributing 910-884-5714
4 | BC | Bumaby (Can.) | Can. Coin Machine 604-420-4008 || 30 | ND | Fargo M.H. Associates, Inc. 701-282-7877
| 6 | Buena Park Betson Pacific 714-228-7500 || 31 | NE | Omaha Greater American Dist. | 402-553-2812
[ 6 | CA|San Diego Betson Pacific 619-459-0871 |1 32 | NJ | Springdfield Mondial int}. Dist. 201-467-9700
7 S. San Francisco | Betson Pacific 415-8524220 || 33 | NV | Reno Reno Game Sales 702-829-2080
| 8 | CO | Denver Col. Game Exchange 303-893-4300 || 34 | NY | Rochester Mondial Dist. 716-586-1100
9 Meountain Coin 303-427-2133 || 35 | OH Cineinnati Allas Distributing 513-771-1909
10 | FL | Ofando Birmingham Vending 407-426-1505 | 36 Columbus Shaffer Dist. 614-421-6800
11 | GA | Marietta Game Exchange/SE, Inc. | 770-594-7215 || 37 | OK | Tulsa Galaxy Distributing, Co. | 918-835-1166
12 | Hi | Ewa Beach 50th State Coin Op. 808-682-4561 || 38 | ON | Rexdale (Can.) | New Way Sales 416-674-8000
13| IA | Des Moines Greater American Dist, | 516-244-2828 || 39 | OR | Portland American_Coin 503-233-7000
14 | IL | Chicago Allas Distributing 773-276-5005 || 40 Bensalem Mondial Int'l. Dist. 215-638-1122
15 | IN | Indianapolis J. & J, Distributing 317-898-2530 || 41 | PA | Pittsburgh Mondial Int'l. Dist. 412-881-8804
16 | KS | Wichita United Distributors, Inc. | 316-263-6181 || 42 Wilkes-Barre Roth Novslty 717-824-9994
17 | KY | Louisville Kenlucky Coin Machine | 502-966-5266 || 43 | Memphis Games Sales Co., Inc. _| 901-525-8351
1181 o Metairi AMA Distributors, Inc. | 504-835-3232 |{ 44| TN Gresn G.AM.E.S. 901-353-1000
19 New Orleans Novslty 504-888-3500 || 45 Nashville Sammons-Pennington 615-244-3020
[20 | MA E. Long Meadow | Gekay Sales 413-525-2700 | | 46 | Corsicana Master Sales 903-874-474C
21 Norwood Mondial Int'l. Dist. 617-769-9966 | | 47 | TX |Dallas Commercial Music 214-741-6381
| 22 | MD | Battimore Automated Services 410-6464100 || 48 Houston H.A. Franz, & Co. 713-523-7366
23 Weiner Distributing 410-625-2600 | |49 | UT | Salt Lake City Struve Distributing 801-328-1636
124 | M Farmington Hills | Atlas Distributing 810-615-1703 || 60 | WA | Seattle American Coin 2086-764-9020
25 Wyoming Allas Distributing 616-241-1472 || 61 | wi Green Bay Pioneer Sales & Sve. 414-468-5200
26 | MN | Bloomington Hanson Distributing 612-884-6604 | | 52 Menomonee Falls | Pioneer Sales & Svc, 414-781-1420

For Parts and Service, call your local distributor. The numbered locations are
general areas. View table and map for corresponding numbered distributor. If
Bour state/province does not have a distributor, call the nearest state/province.
istributors and phone numbers are subject to change. Call Sega Pinball, Inc.
Technical Support with any questions or if Y]our distributor cannot help you, at
1-800-542-5377 (USA or Canada or elsewhere at 1-708-345-7700).
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INTERNATIONAL DISTRIBUTORS

* aRDoTY , PHONE (-01 AND CITY. ME IONE (-
1_| Argentia, Urquiza Florencia 54-232-5532 Germany, Hannover Bally Wulff 49-511-358-5343
2_| Australia, Matraville ArmusementMachine Dist. | 61-29-316-6000 || 16 | Greece, Athens Greece Coin 30-1-554-1608
3 | Austria, Grazerstrasse | Rupp Austria 43-34-528-6105 || 16 | Holland, Sittart Veltmeljer Automaten | 31-46-452-6444
4 | Belgium, Brussels Splin S.A. 32-43-62-7677 17 | Hong Kong, Kwai Fong | Bondsal Limited 85-2-487-9089
| 5 | Parkland 55-11-792-42864 || 18 | taly (RSM), Serravalle | Technoplay Sa 39-54-990-0361
|6 |Brazil, Sao Paulo Unimax 55-11-533-5615 || 19 | Japan, Tokyo Data East, Corp. 81-35-370-0708
7 Universe 55-11-575-0731 || 20 | New Zealand, Auckland | Amco Machine Supp. | 64-9-846-7606
8 | Chile, Santiago Cuinsa 56-2-696-0167 21 | Norway, Oslo Vendcomatic 47-2-216-0830
9 |England, London Electrocoin 44-181-965-2055 | | 22 | Portugal, Amadora Jacinlo & Martins 35-11-495-1868
10 | So. Wales, Cardiff Electrocoin 44-22-261-5100 || 23 | Singapore, Singapore Valibel Technologies | 65-748-8404
11 | Finland, Espoo Pelika Ray Oy 35-8-943-7091 24 | South Africa, Lalucia Unimac 27-3-152-5544
12 | France, Aubervilliers PLF Sa 33-14-811-3131 || 25 | Spain, Madrid Sente S.A. 34-1-541-7112
13 | Gemmany, Berlin Bally Wulff 48-3-062-0020 26 | Sweden, Bromma Axlon 46-8-704-6580
27 | Switzerland, Harkingen | Novomat Ag 41-62-398-4061

For Parts and Service, call your local distributor. The numbered locations are
general areas. View table and map for corresponding numbered distributor. If
your country does not have a distributor, call the nearest country. Distributors and
phone numbers are subject to change. Call Sega Pinball, Inc. Technical Support
with any questions or if your distributor cannot help you, at 1-708-345-7700.
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POWER REQUIREMENTS

This game must be connected to a properly grounded outlet to reduce shock hazard & insure
A proper game operation. See Sec. 5, Schematics & Troubleshooting, Chp. 3, Cabinet Wiring (Trans- A
former Power Wiring), for transformer connections required for Normal, High, & Low Line conditions.

" NGrmal Line: 0V AC - 125V AC

Domestic SRR EIC
uses an 8amp 250v Slo-Blo Fuse. CURRENT 2.8AMP CURRENT: BAMP
WATTAGE: 320w WATTAGE: 940w
- High Line: G E 40v A
Export

' CURRNT 1.8AMP CURRENT: 5AP 8AMP
WATTAGE: 412w WATTAGE: 1145w ' 1832w*

uses 2 X 5amp 250v Slo-Blo Fuses.
{*England & Hong Kong use an Bame 250v 5/B Fuse.}

oo lowline: -
Export Japan Only

uses an 8AMP 250v Slo-Blo Fuse.

E Hunsg
andt.

CURRENT: 2.6AMP CURRENT: BAMP
WATTAGE: 264w WATTAGE: 812w
TRANSPORTATION

To reduce the possibility of damage, observe ALL precautions whenever transporting the game. Read & follow
Section 1, Chapter 1, Game Assembly Procedures, & How to Secure the Backbox for Transporting. Remove
the legs & secure the game within the transporting vehicle. Save and retain all printed information on the game.
GAME DIMENSIONS

3004s. (+/- 101s.)
C A U T I ON

Atleast 2 people are required to move and
maneuver game. Use proper moving
equibment & extreme care when handling!

Notes:

The Leg Levelers can add up to
1%" MORE to the overall height.

The overall FRONT & BACK
dimensions reflect the added
+1%" height from the Leg
Levelers turned all the way in.

The cabinet & legs
are designed to give
the recommended
6.5° pitch with ALL 4
Leg Levelers turned
all the way in.

"o ST e
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Chapter 1 of 1|

Game Set-Up

Game Assembly Procedures
(Reference Find-It-In-Front: Dr. Pinball, taking note of pages ii, iii & 2)

1. Open the top of the carion and lay it on its side with the bottom of the cabinet down. Using the plastic banding
strip as a handle, slide the game out of the carton. CAUTION: At least 2 people are required to move and
maneuver game. Use proper moving equipment & extreme care when handiing. Pinball game is 300 Ibs.+.
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2. Remove all packing material. The four (4) Cabinst Leg Assemblies (Leg Levelers are attached) are in the
corner packing material of the crate. A large Allen Wrench (use for securing the backbox) is inserted and taped
to the rear of the cabinet. Leg Bolts, Steel Balls and any miscellaneous parts are in the cash box.

3. Support rear of cabinet and attach rear legs using two leg bolts for each leg. Support front of cabinet and attach
front legs using two leg bolts for each leg. mePer C €: "The appliance has to be placed in a horizontal position."

4. While assuring that 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% tum).

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

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

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

8. Remove all shipping tie downs, shipping blocks, packing foam, shipping instruction pages, eic. (if any) inside the
cabinet. READ ALL PRINTED INFORMATION! Shipping instructions, labels and/or decals describe warnings,
cautions, and/or important information specific to the game. This Game: Before you move 1o Step 9 - There is
a Playfield Shipping Bracket attached to the playfield and secured to the cabinet by three (3) #8 x 5/8" Green
screws. Access through the Coin Door. These screws must be removed. Do not remove the Shipping
Bracket from the playfield (use for future shipping). Save these screws by taping to the side of the cabinet (by
holes) or putting the screws into the cash box (save them with the shipping notice regarding this procedure).

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

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

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

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

13. With the Leg Levelers turned all the way in (1.25" from floor to bottom of leg), the game pitch is 8.5°;
depending on the condition of the floor, adjust the Leg Levelers as required.

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

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

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

16. If desired, make Game Pricing (Standard and/or Custom) and Add-A-Ball, Novelty, or X-Ball Play adjustments

at this time. See Section 3, Chapter 4, Go To Adjustmenis Menu, for instructions on how 1o enter adjustments.
Follow instructions in the tables provided in the manual for suggestions of customizing changes.

Game Setlp _GTTshP Jhaieess e



How to Secure the Backbox
for Transporting

Leg Leveler Adjustment

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

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

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

s
Cabinet Leg

Step 2.
Carefully pull ihe
Backbox forward Inta
the “down” position.

Verify 6.5° pitch. Minor adjustment(s)
may be necessary depending on the
location floor being level.
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For custom adjustment greater than
>6.5° can be acheived by turning out
the rear leg leveler(s), however, it is
not recommended.

® Step1.)

Unlock
the Roto-
R e
lockwise) ng Qi
Leg Leveler {turned all the way in)
Step 3. Eree e e, )
P Fhk e e Easy Access Service System -

pulled tight. Hand-Fead

out with Backbox so
Turn oul each of the Backbox Cables are not tight
Top Suppon Brackets and put
them into ihe down position.

] .
<=
—_—
[}
Backbox Hinges will
rest on Cabinet Stop

Brackets.

3 Positions

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

; Support Sk
i

Positions 1 & 2

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

Slide one of the brackels Do the same for the other bracket.
down, then up so the notch

on the lop part of each bracket

rests correctly against the stud.

Step 6.
Ensure the
brac;

sit corractly

the brackets
do not move
or shift left
or right,

ﬁ.}ﬁm
e

Position 3

With the playfield at rest, hold the sides & pull toward the
front of the cabinet (approx. 6" to 8"), until resistance is felt
from Edge Slide Brackets stopping against the Slide &
Pivot Sulgport Brackets located on either side of the
cabinet (Fig. 2A). At this time, swivel the playfield toward
the Backbox, then rest on the top edge (F,ijg. 2B & 2C).

When bringing the Backbox
0o the upriylit posiion,
Hand-Feed tle Cables 50
they do not bind or pinch

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

Page 2 _TmsHF Jhaieens S e e



Chapter 1 of 2|

Game Operation & Features

Start of Game Features

Starting a Normal Game

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

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

Starting Team Play (Doubles!)

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

Starting League/Tournament Play

After credit is {Z?sted, while holding in the LEFT
FLIPPER BUTTON, press the START BUTTON.
League Play has now begun. The differences
between Normal Game Play and League/Tournament
Play are: There is no "auto-percentaging” (awarding
extra balls, specials, efc. to players with very low
scores on the second or third ball). Mystery Features
are awarded in a set order rather than random in
Normal Game Play. Percentage Game Features are
not automatically advanced as they are for the Regular
Play Features.

Starting Pinball Wizard Play

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

Section 2, Chapter 1
Game Operation & Features

sy Jhoueess

During Game Features
Feature Mode & Combination Shots

Features are lit on the playtield and started by
completing certain play shots (e.g. completion of
target banks, orbit(s), ramp(s?1 and/or any combination
of the shots). Combination shots (combos) are a
seties of shots completed in many different variations.
For example, a shot to the Ramp with the ball being
returned to the Left Inlane then immediately shot to
the Omit of the playtield returning to a Flipper and
then shot to another Ramp would be a hard combo
shot worthy of many points. These combinations vary
per game. For feature modes & combos certain
points or awards are given after completion.

Muftiball

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

Replay awards are given as the player exceeds a High
Score Level during game play. This can be adjusted
with Adjustment 3, Replay Awards (Default=CREDIT,
adjustable). Players exceedingBthe High Score Levels
can receive: CREDIT, EXTRA BALL, or SPECIAL.
Adjust to NONE if a replay award is not desired.

Video Mode

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

End of Game Features
Game Endings

When all |player(s) have played all balls (including any
Extra Balls), the game ends. If power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game). Closure of the Plumb Bob
Tilt Switch according to the number of tilts set (Default
=2, adjuﬂablez:or its grolonged closure will end the
current Ball-in-Play. Closure of the Slam Tilt Switch

on the coin door ends the current game(s).

Match Feature

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

Continued Next Page.
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End of Game Features Continued

Entering Initials

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

Manual Percentaging

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

Instruction Card

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

#
% Multiball, shoot either Ramp for Jackpot. Complete "Hits" on the Live Fire Assault
L N Range Warrior or collect Jackpots to light Super Jackpot at the Live Fire Assault Range.
Q\ PLANETS The game begins on the first planet. Clearing all bugs qualifies the Left Hole
for "Arm Nukes" (Planet Multiball) and the Center Hole for "Advance Planet." Shooting

§ *Advance Planet" or "Arm Nukes" collects the Hurry-Up Value and advances to the next
§ planet. Shooting Arm Nukes begins Planet Multiball.
% STRATEGY Shooting "Advance Planet” increases NUKE values for next
'\ Planet Multiball. The more planets saved, the higher the Nuke values!!!

PLANET MULTIBALL "Arm Nukes" Hole begins this 2-Ball Multiball. Complete all Nuke
Q\ Shots and the Double Nuke Shotto qualify the Live Fire Assault Range Warrior for
$ SUPER NUKE.

RECON Completing both Ramp Shots qualifies the Center Hole for Recon. Shooting
t’: Recon when lit awards a Mystery Feature. Note: Each time this feature is qualified, the
% possible awards are increased.
1 § ORBITS The Return Lanes (by flippers) light the "Orbit" Feature. Completing four Orbit
! Shots LOCKS one ball. Locking two balls awards Orbit Multiball. During Orbit
Multiball, shoot Ombit Shots for Jackpots.

Note to Beginners: To score better, shoot at (FLASHING SHOTY) /!
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Be sure to LOOK UP at the Dot Display for instructions when possible. 3
H

4

e A s M AU WK W AN MK W e e e e A W W e A R W e WK WA AR A W e e A e e e MR R W e R MR e e e ke e e e e

Page 4 CTRHFAIFERS,  Game Operation & Features



Section 2

Overview

Chapter 2 of 2|

Playfield Overview

Below is the Starship Troopers Playfield Map showing all the Major Items & where the pinball can travel in this
game. The balance of this Chapter will show the playfield as it is built up (and 2 views of underneath). For
component names & parts mentioned, review Section 4, Chapters 1 (Pink Section) & Chapter 2 (Blue Section).
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Playfield Overview
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Playfield Top Ball Shots: Layer 2
Below is the top of the playfield showing the addition of Screened & Clear Plastic (Butyrate) Pieces.

Lt. Magnet| Rt. Magnet

A Hard Left A Hard Right

Orbit Shot Orbit Shot
with the Left with the Right
Magnet on Magnet on
will deflect will deflect
the bali the ball down
down into into the Top
the Top Exit Lanes, bringing
Hole, bringing the ball into
the ball into the Pop Bumper
the Under- area. A Soft
Trough to the Right Orbit
Super VUK. Shot can bring
A Soft Left the ball into
Orbit Shot the Top Lanes
with the Left or the Exit Hole.

Magnet off can
also enter this

Exit Hole or
the Top Lanes.

Each hit to The ball can
the Warrior enter the Pop
Bug will push Exit Hole and
it back until drop into the
the ball can Mini-Under-
enter the Bug Trough advancing
Exit Hole to to the Super
the Undertrough VUK getting

shot out towards
the right flippers.

advancing the
ball to the Super
VUK getting

shot out towards
the right flippers.
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Piayfield Top Ball Shots: Layer 3
Below is the top of the playfield (no additional parts shown).

A Hard Shot
to the Left
Ramp will

exit via the
Wire Ramp
exiting to
the Left

Return Lane.

A Soft Shot

to the Left
Ramp will bring
the ball down
into the Top Exit
Hole, bringing
the ball into
the Under-
Trough to the
Super VUK and
will get kicked
out into play
towards the
Right Flippers.
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If that

Brain Bug
Pops up
from under
the playfield,
hit it with
the ball!
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Playfield Bottom Ball Shots: Layer 1
Below is the bottom of the playfield (as shown as if the playfield is up leaning against the Backbox) showing all
bulbs & sockets, fuses, terminal ﬁ i
strips, all brackets, and all bot-
tom mounted assemblies
(4-Ball Trough, Auto-
Elunger, Left & Right

lippers, Mini-Right _ .
Cﬁdigeé Slingshots, ; Q

, Brain Bug, ) N

Super YUK,
Plastic Trough, . Y
Metal Mini-Trough p
Stand-Up Targets,
4X 7-Segment
LED PCB and
bottorn mounted
switches.
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Portals™Service Menu Introduction
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Service Switch Set (Red, Green & Black Buttons) Access & Use

Open Coin Door and view Service Switch Set (see figures below). The Memory Protect Switch is now disabled:
when changing atgustmems, leave the coin door open, so changes can be made. Important: The Playfield
Power Interlock Switch must be pulled out for electro-mechanical device testing (this is required)

@® Entering Portals™Service Menu (will not operate in Volume Mode):

Mova't Enter the Portals™ Service Menu by

pushing the Black "BEGIN TEST" Button.

- Step 3:
Select or activateicons by gushlng the
Biack "ENTER" Button:

ote: - Pushing the Start Button
oparates in the sdme way.

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

LIPPER

FL

Step 1
Receive service credits by pushing th START BUTTON
e e by putrg o FLEFT SUMON  (Move Right
This button allows the technician to add BUTTON (Enter) (Increase)

Service Credits without adding any counts to {Move Left)
the Coin Audits. Up to 30 credits can be applied. or

(Decrease)

Playfield
Po\xe'r
interlock
Switch
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IMPORTANT NOTE:

® Entering the Volume Menu (will
not operate in Service Mode):

Step 1
Enter the Volume Menu by pushing the
Red "VOLUME" Button.

Ensure the Playfield
Power Interlock Switch is
pulled out for all electro-
mechanical device testing.

-Black Button-
Begin Tost"

™ P
* Decrazeevolume by pushinp the Red "LEFT"
* Increase volume by pushi
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How to Use This Section

This section will cover all functions available 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 will
instruct the operator on how to move through the menus. it's simple, easy and funto use!

To get into the Service Menu Mode: « Power-up game (if not already) & 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 you will momentarily see the introductory screen "Service Menu" with a satellite
flying from right to left pulling a banner "Portals™ ®© 1996 SEGA PINBALL, INC.," followed by the MAIN MENU:

| ¥ E 5

.

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

Use the Red "LEFT" & Green "RIGHT" Buttons (or Left & Right Flipper Buttons) to move the selected ICON
left or right, and the Black "ENTER" Button (or Start Button) to activate the selected ICON. The use of the
Service Switch Set (Red, Green, & Black Buttons) js required in Switch Test or Active Switch Test, as the Start &
Flipper Buttons are a part of this test.

For diagnostic purposes, be sure the Playfield Power Interlock Switch is pulled out so Playfield Power is not
disabled.

The MAIN MENU now appears with the "DIAG" /con (DIAGNOSTICS MENU) flashing:

<]
=
-
=
=
o}
x
(4}
<
8
-
[
[
(%]

I co To pincnosTics menu

As the operator views the Menu Screen(s), the o8 M symbols indicates that there are more /cons to select in
each direction. The /con 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" Icons to move backwards
through the menu levels. Select the "QUIT" fcon to completely exit the Service Mode.

View the Portals™ Service Menu Icon Tree on the next pages for a complete overview of all menus used in this
system. View the last chapter (HELP) if more information is required. Selecting the "QUIT" /con with the Red
"LEFT" or Green "RIGHT" Buttons (or either 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 in this section, which coincide with the MAIN MENU, will also provide more detailed information

which could not fit in the display. Use both the manual and the display to help customize, froubleshoot and/or
diagnose faults, if any.

ggﬁt;?;h?égn?gf&énu Intro. WFIII/HMF [ﬂ:.‘; Page 13
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Portals™ Service Menu Example

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

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

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

{:j The "MORE" symbols are indicating that “more icons" are available which don’t E::}
MORE appeatr in the display and which way to move the selection to view the fcons. MORE

Important Note:

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

FEE

ﬁ_ Selecting & activating the "QUIT" > Sﬁlecting % activating the "HELP" Iconfwill o
l ouxy  /confrom any display will exit the show a help screen. (An explanation of eac

15 Vo) = H Mini-Icon at that level will cycle continuously

Service Session. ! . !
until any active button is pressed.)

g

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

w
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Bl co ro bincnosTics menv R

Press the Black "ENTER" Button to activate this ICON. This will bring up the DIAGNOSTICS MENU.

GO TO SWITCH MENU

The DIAGNOSTICS MENU now appears with the "SW" /con (G0 TO SWITCH MENU) flashing. Press the Black
Button to activate this icon. This will bring up the SWITCH TEST MENU.

Page 16 STTHFJHIERS.  poraicn-Senvos on o



The SWITCH TEST MENU now appears with the "TEST" lcon HSWITCH TEST) flashing:
Press the Black "ENTER" Button to activate this icon. This will bring up the Switch Test Display.

< _i‘-ﬁ.‘
=

SWITCH TEST

The Switch Test Display now appears.

SWITCH TEST

11

LT DOOR BUTTONS OPERATE MENU

All switches can be tested one at a time (When Eossible, 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 (1-84) will be lit. To view the schematic

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

o=

WHT-ERN . #01 CPU/SND
CN7-P1 U401
CN5-P1 O1

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

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

Note:
In Dedicated Switch Test, the Flipper & Start Buttons are to be used instead of the Red, Green & Black
Service Buttons, as these buttons are deactivated for this test.

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

All Icons will be covered in the chapters of this section with the exception of the "QUIT" fcon, in the MAIN MENU.
Both the large and small /cons it 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.

OUIT THIS SESSION

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

Your Notes
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Section 3 | Chapter 2 of 7|
Go To Diagnostics Menu

Special Note: lithe display flashes "OPEN THE COIN DOOR" the game is indicating that memory
has been corrupted. This is caused be either failure in memory (e.g. batteries are dead and/or faulty RAM) or
upon installation of updated version of game code. Opening the Coin Door will initiate a Factory Restore, by
opening the Memoty Protect Switch. Check battery voltage at CMOS RAM with the power off.

Overview

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

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

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

GO TO DIAGNOSTICS MENU

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

Select the "DIAG" lconin the MAIN MENU with either Flipper or Red "LEFT" & Green "Right" Buttons
=2 (upon entry of the Portals™ Service Menu, the syster defaults with the selection of the "DIAG" /con

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

{:j The "MORE" symbols are indicating that “more icons" are available which don’t i}
MORE appear in the display and which way to move the selection to view the fcons. MORE

Important Notes:

Exit any sub-menu and return to the MAIN
MENU by selecting & activating the "PREV"
lcons. If no fcons appear in the display
because of a testing function or special .
display (e.g. "Help"), press any button to exit. =1Thw i

Ei Selecting & activating the "HELP" fcon from =¥ In Diagnostics, selecting & activating the "-" or
+,
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Selecting & activating the "QUIT" fcon from
any display will exit the Service Session.

any display will show a help screen. (An ~"+" Jcons moves test forwards/backwards.
explanation of each Mini-icon at that level will [BUM Selecting & activating the "RUN" /con repeats
cycle continuously until any active bution the test on the coil or flash lamp left off at.
@ is pressed) [44¥H Selecting & activating the "ARROW" /cons
moves between tests in the sub-menu.
[ERAS Selecting & activating the "DRAW" Icon will
show the schematic for that switch or coil.

Some tests require navigation through the menu(s) and selecticn of the Icons with ONLY the Red "LEFT," Green
"RIGHT" and Black "ENTER" Buttons. This is required in Switch & Active Switch Tests, as the Flipper &

Start Buttons are a part of the test.
the Power Interlock Switch (inside Coin Door) must be pulled out.

’Q (See Aceess & Use in Chapter 1 of this section for the location.)

It the Power Interlock Switch is not pulled out, all electro-mechanical
devices (such as Coils) cannot be tested (20v & 50v DC power is disabled).
losing the Coin Door will automatically reset this switch.
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In Single Coil Test, Cycling Coil Test, Test Flash Lamps, Clear
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Go To Switch Menu

From the DIAGNOSTICS MENU, select the "SW" jcon with either Red "LEFT" or Green "RIGHT"
s”w Button and press the Black "ENTER" Button. Switches are configured in an 8 x 8 Matrix of Columns
woiid (Switch Drives) and Rows (Switch Returns) with up to 64 switches possible. The Switch Test Menu
consists of three parts: Switch Test, Active Switches, and Dedicated Switch Test.

Note: The Flipper & Start Buttons are deactivated during Switch Tests,

1 Switch Test
To initiate, from the SWITCH MENU, select the "TEST" /con with the Red or Green Button & press the

7] Black Button. In Switch Test, close each switch and observe the disslay. The display will describe the

wad switch in the Switch Matrix, which includes the switch name, Return (Row) Wire, Drive (Column) Wire,
Part N2, and the "Pin-Outs" from the CPU/SOUND Board. When the switch is released, the information of the last
switch closed will remain in the display until another switch is closed or the test is exited. To view the switch
schematic, select the "DRAW" Mini-Icon with the Red or Green Button & press the Black Button.

Active Swiich Test

2" ] To initiate, from the SWITCH MENU, select the "ACT" /con with either Red or Green Button & press the
AET Black Button. If still in a previous test, select the "PREV" /con to return to Switch Menu or selecting

=l either of the "ARROW" [cons will move through the tests. If any switches are stuck closed (or made from
the presence of a pinball), the display sequences through the Switch Names, Return (Row? Wire, Drive (Column)
Wire, Drive Transistor, Part N2, and the "Pin-Outs” from the CPU/SOUND Board. This cycle continues until all
switches are cleared or until the test is exited.

Dedicated Switch Test

To initiate, from the SWITCH MENU, select the "DED" /con with either Flipper Button & press the Start
: Button (The service switches are deactivated during this test.). The display will describe the switch

: which includes the Switch Name, Return (Row) Wire, Drive (Column) Wire, Part N¢, and the "Pin-Outs"
from the CPU/SOUND Board.

SWITCH MATRIX GRID & DEDICATED SWITCHES

—
|

d2. 14 a4 ;
GAN-RED N-ORG | GRN-YEL:| GRN:BLK | GRN:BL
CN5-P3. Pa |

“§ #2 LEFT
FLIPPERE.O.S

UTROUGH: MDDLE | BOTTOM
BUG ToP
{End-of-Stroke

[ TURBO
HOLE - LANE BUMPER

#3RIGHT
FLIPPER
BUTTON

6TH o BIGHT
J com M ToP
sLoT - - LANE

A #aRiGHT
FLIPPEA E.O0.8.
';‘ (End-of-Stroke]

RIGHT 4-BALL
CCIN TROUGH
sLoT #1 (LEFT)

1 z

CENTER 4-BALL
COIN SLOT | TROUGH
1DBA #2

#6 VOLUME

(RED BUTTON)
{Normal)  (In Jest:
LEFT)

SUPER
VUK

#7 SERV. CRED.

LEFT

CRBIT GREEN BUTTON)
(Normal)  {In Test:
5 AIGH Ds7
TROUGH AIGHT #8 BEGIN TEST
POP oRBIT (BLACK BUTTON)
EXIT ¥ (Normal)  (In Test:
HOLE ENT D53
Typical Switch Schematic Reed Switch Schematic Dedicated Switch Schem.
(Column: Switch Drive Wirs| Row: Switch Retuen Wire}
GRN-XXX pincking Dioce WHT-XXX Reed Switch Assy. Plastic Case Dedicated Sw. Inputs Ground
o GRY-XXX BLK
) |
ND. COM. NT. GREEN “T'/*'—H—‘ WHIT O—
Nosmally Open Common Normaty Closed WIRE WIRE NO COM
Shitch Tormial Switch Terminal Switch Termina L——— 1 1N4004 . =
: Rt e ool vt Torminal
it Z-Sealed Glass Tube

All Switches require diodes. Some dicdes are located on
Terminal Strips {under playfield) & not on the switch itself.
Diode On Teminal § trip
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Switch Matrix Grid Descriptions with Part Numbers and Locations §
t The sw. locations correspond with the Sw. N2 in the table below and the Switch Matrix Grid. Note: Diode On Terminal Strip (DOTS) if noted.

Legend Note:
D = Switches mounted above playfield.
. = Switches mounted below playfield.

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

The following switches are not used:

1 [ o [ 11 [ 56 [ 24 63 &4

Section 3, Chapter 2
Go To Diagnostics Menu

“Switch Matrix Description | PartN® |
Note: The ¥ Coin Switch (for Japan) is 180-5091-00
4THCOIN SLOT "~ 1180-5024-00
6TH COIN SLOT (Future Use)
AIGHT COIN SLOT
CENTER COIN SLOT/ DBA 180-5024-00
LEFT COIN SLOT
S5TH COIN SLOT Fulure Use
U'TROUGH: SKILLSHOT ___ i
UTROUGH: BUG HOLE 180-5057-00 |
1212 4-BALL TROUGH #1 (LEFT)
1312715 4-BALL TROUGH #2 180-5119-00
1lz]6 4-BALL TROUGH #3
TRANS|520-5124-00
152[7 4-BALL TROUGH VUK OPTO TS| 220512400
6]2]8 SHOOTER LANE 500-5096-00
17131 LEFT BOTTOM S-U (GRN) 500-6139-04
18132 LEET MIDDLE S-U (YEL) 500-6138-06
19]als LEFT MIDDLE S-U (RED) 500-6075-02
20 (3] 4 LEFT TOP S-U (YEL) 500-6138-06
21 (3¢ RIGHT BOTTOM S-U (RED) 500-6075-02
2]3]e RIGHT MIDDLE S-U (YEL) 500-6138-06
2337 RIGHT MIDDLE S-U (GRN] 500-6139-04
243 RIGHT TOP S-U (YEL) 500-6138-06
25 | ¢ LEFT RAMP ENTER 180-5087-00
26 |4 LEFT RAMP EX!T (on Wire Ramp) | 180-5093-00
27 [ 2 LEFT RAMP $-U (YEL) 500-6138-06
284 POP 5-U (BLU) 500-6228-05
a5 POP 5-U (GAN] .
VUK S-U (GRN) 500-6133-04
7 VUK S-U (BLU) 500622805
) RIGHT RAMP S-U (YEL) 500-6138-06
1 B STEPPER MOTOR REAR
2 |38 STEPPER MOTOR FRONT 180-5119-00
BN STEPPER MOTOR BUG
4 )
5 BRAIN BUG UP
38 | 5 | 6 JE5E] BRAIN BUG HIT 180-5165-00
39 [8]7] _ |BRAINBUG UP
40 [ & | & B35 U TROUGH: POP EXIT HOLE 180-5057-00
PEArIK] LEFT TOP LANE
262 MIDDLE TOP LANE 500-6227-02
4362 RIGHT TOP [ ANE
&2 [QEEANE : -
45 6| 5 I VUK 180-5116-01
16 | 6| 6 98 SUPER VUK 180-5062-00
TRANS |520-5082-00
ar|e|7 LEFTORBIT (OPTO) Lol Fovpasedies
TRANS|520-5082-00
4|68 RIGHT ORBIT (OPTO) i Fgiarees
274 TGP TURBO BUMPER
50[7]2 BOTTOM TURBO BUMPER 180-5015-03
51173 RIGHT TURBO BUMPER
52|74 RIGHT RAMP ENTER P
53| 7[5 RIGHT RAMP EXIT 180-5087-00
54716 START BUTTON 500-6090-06
55+ 707 'SLAM TILT (On Coin Doon 180-5022-00
HANGER |535-5319-00
t]
ser|7|® PLUMB BOB TILT CONTACT|535-7563-01
57181 LEFT OUTLANE
5al8 |2 LEET RETURN LANE 500-6227-02
sal8la LEFT SLINGSHOT 180-5054-00
6084 RIGHT OUTLANE
6186 RIGHT RETURN LANE 500-6227.02
62|86
87
8]s
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| Go To Coil Menu

From the DIAGNOSTICS MENU, select the "COIL" fcon with either Red "LEFT" or Green "RIGHT"
11§ | Button and press the Black "ENTER" Button. The coils are listed in groups. The first 2 groups are the
—==1 High Current Coils. The next group is the Low Current Coils. The next group is the Flash Lamps. The
remaining coils are special coils. These colls are listed in a Coils Detailed Chart Table following the Playfield Coil
& Flash Lamp Locations. Important: The Power Interlock Switch must be pulled out.

| Single Coil Test

. To initiate, from the COIL MENU, select the "TEST" /con with either Red or Green Button and press the
TE 57| Black Button. Ensure the Power Interlock Switch is _Fulled out. Select either the "-" or "+" Jcons. Start
with the "+" /con to start the manual Coil Test from #1 (The test runs through Coils 1-24 and Flash Lamps
F1-F8; In this game, Coil Positions 23 is used for Flash Lamps.). Press the Black Button on the "+" lcon, 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 1/O Power Driver Board, the coil voltage & gauge-tums (e.g. 23-800).
Press the Black Button again to move forward in the test. To test and view a particular coil or flash lamp, select
the "RUN" /con and press the Black Button. Each time the Black Button is pushed, the coil or flash lamp will
fire on the Playfield and/or Backbox, with the display indicating the Coil or Flash Lamp information. Continue with
the same procedure to run through the entire test. Important: The Power Interlock Switch must be pulled out.

Cycling Coil Test

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

Playfield Flash Lamp Locations

Type - Description

#23 (FLASH) BRAIN BUGH2 (#89 Bulb)
#F1_FLASH REDsk4 (#906 Bulb)
#F2 FLASH YELLOW:<4 (#906 Bulb)
#F3 FLASH GREEN:4 (#906 Buib)
#F4 FLASH BLUE:4 (#906 Bulb)
#F5 FLASH MULTIBAL L4 (#9063 / #8921 Bulb)
#F6 FLASH LT RAMP:4 (#89 Bulb)
#F7 FLASH RT RAMPs4 (#89 Bulb)

#F8 FLASH POPSs (#89 Bulb)

Legend Note:

D = Flash Lamps mounted
above playfield.

. = Flash Larmnps mounted
below playfield.

The following bulbs are used for Flash Lamps
(see table above for bulb usage).

#89 Bulb #906 Bulb
{Bayonet) (Wedge Base)
165-5000-89 165-5004-00
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Playfield Coil Locations

Legend Note:
D = Coils mounted above playfield.
[l = Coils mounted below playtield.

The following Coil Positions are used for

Flash Lamps (see previous page for locations):

Section 3, Chapter 2
Go To Diagnostics Menu

K)

TROUGH UP-KICKER (VU

#1 COIL (26-1200)
#2 COIL_|AUTO LAUNCH (50V) (24-940)

#3 COIL VUK (26-1200)

#4 COIL |SUPER VUK (26-1200)

#5 COIL |LEFT MAGNET (22-650)

#6 COIL |RIGHT MAGNET (22-650)

#7 COIL

#8COIL K DISPE

#9 COIL (26-1200)

#10 COIL [BOTTOM TURBO BUMPER (26-1200)

#11 COIL |RIGHT TURBO BUMPER (26-1200)

#12 COIL |LEFT SLINGSHOT (26-1200)

#13 COIL |RIGHT SLINGSHQOT (26-1200)

#14 COIL | MiNI-FLIPPER [50v RED/YEL] (22-1080)

#15 COIL |LEFT FLIPPER [50v RED/YEL] (23-1100)

#16 COIL |RIGHT FLIPPER {50v RED/YEL] (23-1100

#17 COIL | STEPPER MOTOR #1 (041-5062-00) DOTS

#19 COIL [STEPPER MOTOR #3 {041-5062-00) DOTS

)

#18 COIL | STEPPER MOTOR #2 (041-5062-00) DOTS
)
)

FLASH: BRAIN BUG#2 (#29 Bulb)

MOTOR #4 (041-5062-00 DOTS

T

I«A ’L el

OPTIONAL COIN METER)

Note: Diode On Terminal Strip (DOTS) if noted.

The following coils are optional:

The following coils are not used:

iR Jhaieers
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High Current Coils Group 1

COILS DETAILED CHART TABLE

istor (D.T)

Drive Trans-

Driver
Ouput Board

D.T Control
Line Color

D.T. Control
Line Connect

Power
Line Color

Power Line
Connnection

Power
Voltage

Coil GA/Turn
or Bulb Type

High Current Coils Group 2

istor (D.T)

Drive Trans-

Driver
Ouput Board

D.T. Controt
Line Color

D.T Control
Line Connect

Power
Line Color

Connncction

01 |TROUGH UP-KICKER Q1 | /O Pwr. Drvr. | BAN-BLK YEL-VIO | J10-P4/5 | 50v e | 281200
02 |AUTO LAUNCH G2 |VOPwr.Drvr. |BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 |50vc | 24940
03 |VUK Q3 | VO Pwr.Drvr. {BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 | 50v0c 28,1200
04 |SUPER VUK Q4 | ¥OPwr.Drve. | BRY-YEL | J8-P5 | YELVIO | J10-P4/5 | 50vnc | 261200
05 |LEFT MAGNET Q5 | VO Pwr.Drvr. |BRN-GRN| JB-P6 | VIO-YEL | J10-P3 [S0vnc] 22950
06 |RIGHT MAGNET Qs | WOPwr.Drvr. | BRN-BLU | J8-P7 | VIO-YEL | J10-P3 |S0vuc| 22650
07 |BRAIN BUG Q7 |VOPwr.Drvr. | BRN-VIO | Ja-Ps | MB-YEL | J10-P3 |50v0e | 221080
VO Pwr. DivE. YEL-ViO NA

Power
Voitage

Coll GATurn
or Bulb Type

Low Current Coils Group 1

istor (D.T))

Drive Trans-

Driver
Ouput Board

0.T. Control
Line Color

B.T. Control
Line Connect

Power
Line Cotor

Power Line
Connnection

09 |LEFT TURBO BUMPER Q9 |VOPwr.Drvr. |BLU-BRN | J8-P1 | YEL-VIO | HO-PA/5 | 50vnc | 25:1200
10 |BOTTOM TURBO BUMPER Q10 | VO Pwr.Drvr. | BLU-RED | J9-P2 | YELVIO | J10-P4/5 |50voc | 251200
W
']
8% |11 |RIGHT TURBO BUMPER Q1 | VO Pwr.Drvr. | BLU-ORG | 49-PA | YEL-VIO | 410-P4/5 |50y nc | 25,1200
o
S 12 |LEFT SLINGSHOT @12 {0 PwrDrvr. | BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 |50voc | 251200
2 ¥
E 13 |RIGHT SLINGSHOT Q13 | VOPwr.Drvr. [BLU-GRN | J9-P6 | YEL-VIO | J10-P4/5 |50voc | 25,1200
=
Y| 22-1080
Q 14 {MINI FLIPPER @14 | o Pwr.Drvr. | BLU-BLK | Jo-P7 | BEB-YEE | v10-P172 |50v0c | 22,1080
15 |LEFT FLIPPER (50v RED/YEL) Q15 |0 Pwr.Drvr. [ORG-GRY | Jo-Ps | RED-YEL | 11o-P12 |50v0c | 231100
16 |RIGHT FLIPPER (50v RED/YEL) | Q16 | voPwrDnr | oRG-vio | J9-p9 | BEBYEE | 410-p12 |50v0c | 231100

Power
Voltage

Coil GATum
or Bulb Type

roTerrmal S

STEPPER MOTOR #1 VO Pwr. Drvr. | VIO-BRN | J7-p2 | GRURBED Step-Motor
18 |STEPPER MOTOR #2 Q18 | voPwr.Drvr. | VIO-RED | J7-P3 | GBYRED | y16-ps Step-Mator
19 |STEPPER MOTOR #3 Q19 | VO Pwr.Drve. | VIO-ORG | J7-P4 | GBYBED | uts-pa |12 nc [SiepMator
20 |STEPPER MOTOR #4 Q20 | VOPwr.Drve. | VIO-VEL | J7-P6 | SBYBED | s1e-P3 |12 nc |Step Motor
21 NoTusED vioG
22 [NOT USED | vioaw | | Nr | roruse
23 |FLASH BRAIN BUG 2 @23 |VOPWrDrve | VIOBLK | J7-P9 | ORG | J6-P10 |20vpc| #89Bub

Section 3, Chapter 2
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Coils Detailed Chart Table Continued

Drive Trans- Driver D.T. Control D.T. Controt Power
Flash Lamps (FLASH) istor (O.1)  OupitBoard Line Color  Line Conneet  Line Color

Power Line

Connnection

Power
Voltage

Bulb Type

F1 |#F1 FLASH RED:4 Q25 |VOPwr.Drvr. |BLK-BRN | J&-P1 | ORG | J&-Pi0 |20vpc| #3508 Bulb
F2 |#F2 FLASH YELLOW:4 Q26 |VOPwr.Drvr. |BLK-RED | J6P2 | ORG | J&-P1o |20voc|#308 Bub
F3 |#F3 FLASH GREENx4 Q27 | VOPwr.Drvr. |BLK-ORG | J6-P3 | ORG | J&-P10 |20voc | #908 Bulb
F4 |#F4 FLASH BLUE+4 Q28 |VOPwr.Drvr. | BLK-YEL | J6P4 | ORG | J6-P10 | 20vpc | #905 Bulb
F5 |#F5 FLASH MULTIBALL:4 Q29 |V/OPwr.Drvr. [BLK-GRN| J6PS | ORG | J6-P10 | 20vpc (906 Bulbt
F6 |#F6 FLASH LT RAMP4 Q30 | VOPwr.Dw. |BLBLU| J6P6 | ORG | J&-P10 | 20vnc| #89 Bub
F7 |#F7 FLASH RT RAMPx4 Q31 | VOPwr.Dnr. | BLKVIO | J6P7 | ORG | J&-P10 |20v0c| S8 Bulb
F8 |#F8 FLASH POPS:2 Q32 |VOPwr.Dnr | BLK-GRY| J6P8 | ORG | J&-P10 |20v0c| #89BUb

Section 3, Chapter 2
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TYPICAL SWITCH, COIL & LAMP WIRING

Anode (Non- Cathode
Banded Side) (Banded Side)
Power Suppi
Voltaggp v
Drive
Transistor
Note:

All Switches, Coils & Lamps require diodes. Some diodes are located an Terminal Strips
(under playfieki) & not on the swiich, coil andfor lamp itself.

D iode

on

T erminal

S rip
See Section 5, Chapter 2, Playfield Diode Terminal Strip & Fuse Localions.
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1|Go To Lamp Menu

B | From the DIAGNOSTICS MENU, select the "LAMP" jcon with either Red "LEFT" or Green "RIGHT"

lAM § Button and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10 Matrix of
~iced Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp Test Menu
consists of four parts: Single Lamp Test, Test All Lamps, Row Lamp Test and Column Lamp Test.

B Single Lamp Test

To initiate, from the LAMP MENU, select the "ONE" /con with either Red or Green Button and press the
| Black Button. Select either the "-" or "+ fcons. Start with the "+" /con to start the manual Lamp Test

from Column 1, Row 1, Switch 1. Press the Black Button on the "+" fcon, as each lamp is selected, the
lamp will light at it's location on the playfield as well as the display, indicating the Lamp Matrix Grid Position, lamp
name with the corresponding number, Return (Row) Wire & Color, Drive (Column) Wire & Color, and associated
drive transistors. Press the Black Button again to move forward in the test. To test and view a particular lamp,
select the "RUN" /con and press the Black Button. Each time the Black Button is pushed, the lamp will light-up
on the playfield, with the display indicating the lamp information. Continue with the same procedure to run through
the entire test.

Bl Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" /con with either Red or Green Button and press the
| Black Button. If still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" fcon to return to
Lamp Menu or selecting either of the "ARROW" /cons will move through the tests, kee activating until
Test All Lamps is displayed. The display will indicate "ALL LAMPS ON" and the lamps on the playfield will be lit,
alternating between the rows in the Lamp Matrix Grid.

B[ Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" feon with either Red "LEFT" or Green
"RIGHT" Button and press the Black Button. |f still in a previous test, select the "PREV" /con to return
4 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 (rl]oll:jmnlof the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated
in the display.

ZEGEMA DANTANA TANGO BALL STARSHIP
BEACH URILLA (HOTDOG)

#5565 Bulb I #555 Bulb [ #555 Bulb el #555 Bulb JEN #555 Bulb B #555 Bulb #555 Bulp |l #555 Bulb KN

| LEFTBOTTOM | LEFT MIDDLE | LEFT MIDDLE | LEFT TOP RIGHTBOTTOM | RIGHT MIDD RIGHTMIDDLE| RIGHT TOP
S-U(GRN) S-U(YEL) S-U(RED) S-U (YEL) S-U (RED) S-U(YEL) S-U (GRN) S-U (YEL)
#5565 Bulb & #555 Bulb Bl #555 Bulb BN #555 Bulb Y #555 Bulb K] #555 Buib KB} #555 Buib Y #555 Buib K
LEFT ORBIT | LEFT ORBIT | RIGHT ORBIT | RIGHT ORBIT | LEFT RAMP | LEFT RAMP | RIGHT RAMP | RIGHT RAMP
"ORBIT" NUKE 'ORBIT" NUKE JACKPOT STARSHIP JACKPOT TROOPER
p24 #555 Bulb #555 Bulb RER #5565 Bulb e #555 Bulb ANl #555 Buib 24 #555 Bulb &Y #555 Buib
B(U)G MULTI BALL ﬁﬂﬂER

BU(G) LEFTTUR- Il eoTioMTuR- IRl RIGHT TUR-
#555 Bulb 1} #44 Bulb

B0 BUMPER EN BO BUMPER REN BO BUMPER
555 Bulb Y #555 Buib [ #555 Buib & #555 Bulb
2X RECON [ LEFT ADVANCE
NUKE 5 i GUTLANE PLANET
. 4555 Bulb [ 4555 Buib B #555 Bulb [ #555 Bub [
| LEFT RAMP | POPS POPS VUK VUK RIGHT RAMP
B SUED _JsUBLY | sU(@GRN) | sUaRN) | SUBLY) | S-U(YEL)
P6- -] #555 Buib [F] #555 Bulb B #555 Bulb Y #44 Bulb ZJ #a4 Bulb  [EE #555 Bulb 3
WARRIOR 7- | WARRIOR 7- [ WARRIOR 7- | WARRIOR 7- | WARRIOR 7- | WARRIOR 7- | WARRIOR 7- | ARM
] SEGMENT *Ar| SEGMENT "B/ SEGMENT 'C' | SEGMENT 'D* | SEGMENT "E" | SEGMENT “F* | SEGMENT ‘G’ | NUKES
i1 Red LED Red LED [ Red LED Y RedLED Red LED [ #44 Bulb
HOPPER 7-_ | HOPFER HOPPER7: | HOPPER7- | HOPPER7- | HOPPER7- | EXTRA
SEGMENT "B* SEGMENT "D/ SEGMENT "E' | SEGMENT 'F* | SEGMENT *G*| BALL
@ Red LED ) Red LED & Red LED Y Red LED Red LED | #44 Bulb
PLASMABUG 7-| PLASMABUG7-| PLASMABUG 7-| PLASMARUG 7-| PLASMABLG7-| PLASMABUG 7-| PLASMABUG7-| TROOPERS
SEGMENT "A' | SEGMENT 'B" " | SEGMENT "D | SEGMENT '£*| SEGMENT ‘£ | SEGMENT Q' | (HOTDOG)
Red LED [B8 RedLED [ Red LED [E] RedLED B RedLED |E] RedLED A #555 Bub [
TANKER 7. || TANKER7: | TANKERT- | TANKERZ. [TANKER7 | TANKERY SHOOT

#44 Bulb kX

31
[} LT/RT RE-
ie) TURN LANES
#555 Bulb Y #555 Bulb [T

LEFT RavP IRl RIGHT RamP ]
NUKE REN NUKE Is
#555 Bulb |EXA

RIGHT
OUTLANE

#5656 Bulb

#555 Bulb [E&

- TANKER 7-
] SEGMENT "A" | SEGMENT '] SEGMENT "C*/ SEGMENT ‘D"| SEGMENT 'E'/ SEGMENT "F" | SEGMENT "G*| AGAIN
] Red LED &Y Red LED [} Red LED Red LED [} Red LED [ Red LED J&l Red LED [} #555 Bulb [
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Lamp Matrix Grid
Locations
The lamp locations correspond with the

Lamp Number in the Lamp Matrix Grid
on the previous page.

Legend Note:

= Lamps mounted
above playfield.

B = Lamps mounted
below playfield.

The following Lamp
is not used:

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

This game Lamp Matrix Grid Positions 49-65,
57-63, 65-71 & 73-79 are Red LEDs located on

a 4X 7-Segment Display PCB, Part N° 520-5166-00.
m # 5chu b 44 Bullz
e
(injY 1655002-00 (155?!«?023)

v
o
.5
o
oM
=
=
=
[
O
v

Typical Switch Schematic & Side View

YEL-XXX
18V
coL

RED -XXX
GND
ROW

Nota:
All Lamps require diodes.
Some diodes are located on YEL
Terminal Strips (under playtield) RED
& not on the lamp itself.
D iode
on
T erminal
Sirp COMMON

Diode 1N4001

Typical 7-Segment Address

NOTE:
This Game features a

4-Digit 7-Segment Display
ﬂ located over the Flippers).
ach segment is wired

into the Lamp Matrix Grid
(see drawing & pravious
page).
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From the DIAGNOSTICS MENU, select the "FLASH" /con with either Red "LEFT" or Green "RIGHT"
ELR% Button and press the Black "ENTER" Button. After selecting this fcon the display will indicate

e "CYCLING FLASHERS" and all the Flash Lamps will cycle continuously until the test is exited. This test
is allows the technician to easily spot any burned-out bulbs and replace them. Important: The Power Interlock
Switch must be pulled out.

Clear Ball Trough

'] From the DIAGNOSTICS MENLU, select the "CLR" /con with either Red "LEFT" or Green "RIGHT"

Button and press the Black "ENTER" Button. This is provided to allow the technician a simple method

of removing the balls from the trough and also, to test functionality of the trou%h, ensuring proper trough
balls in the trough with it's

LLEK
operation. After selecting this /con the display will show a graphic of the ball trough wit
correspanding switch number. Select the "RUN" /con to eject the ball in the first position. Simultaneously, the
display and the playfield will eject the ball to the Trough Up-Kicker, eject from the Trough Up-Kicker into the
Shooter Lane and will be ejected onto the playlield where the technician can easily retrieve the pinball or allow the
ball(s) to re-enter the trough to continue Clear Ball Trough Test. Important: The Power Interlock Switch must be
pulled out. 4 Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil. 4

Technician Alert

%i From the DIAGNOSTICS MENU, select the "TECH" con with either Red "LEFT" or Green "RIGHT"
TE CH Button and press the Black "ENTER" Button. After selecting this /con the display will indicate if there

are any faulty switches (i.e., switches that are normally closed but remain open or open switches that
have not been closed (activated) in 50 games.)

.| Service Phone #

From the DIAGNOSTICS MENU, select the "SERV" fcon with either Red "LEFT" or Green "RIGHT"

hos Button and press the Black "ENTER" Button. After selecting this lcon the display will indicate a phone
: number to call if technical assistance is required (the phone number is different for each Country Dip

Switch Setting).

Begin Play Test

: From the DIAGNOSTICS MENU, select the "PLAY" Icon with either Red "LEFT" or Green "RIGHT"
FLA 8 Button and press the Black "ENTER" Button. After selecting this /con the technician can test certain
play functions to insure all switch activated coils function without entering game play. For example, by
rolling the ball over the left outlane switch, the Laser Kick should fire. I it kicks to early or too late, the switch
actuator should be adjusted to compensate for this error. [f it fails to fire, use the Switch Test or Coil Test to help
determine the cause of the failure. During this function, similar tests mag be performed on the "Ejects”, Sling-
shots, Vertical Up-Kickers, Pop Bumpers, efc. in the game. For unique Play Test functions, select the "GA
SPECIFIC" /con in the DIAGNOSTICS MENU. /mportant: The Power Interlock Switch must be pulled out.

@ Fire Knocker

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

| Sound / Speaker Test

From the DIAGNOSTICS MENU, select the "SPKR" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital

e stereo sound from Backbox & Cabinet Speakers or "Mono*on the Cabinet Speaker (when used by itself).
After selecting this /con, select the “-" or "+" Icons and press the Black “ENTER" Button to activate the first test.
Repeat 1o visually see & hear all tests. Select the "RUN" Icon to activate the test chosen without moving to the
next test.

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

Speaker Phase Testing

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

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

<PEF Backbox Sine (repeated) functions. If the Cabinet Sine produces more volume and bass than the Left
Sine, the speakers are connected properly. If it produces the same or less, one speaker is connected

continued improperly. To isolate and correct reversed speaker connections, one of two methods may be used.

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

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

Auto / Manu sts _Sound duced
Speaker Test Tone
Sound/OPSYS EPROM (Loc. U7) Level 1-3 (Music Test)
Voice ROM 1 (Loc. U1T7) Speech Pattern 1
Voice ROM 2 (Loc. U21) Speech Pattern 2

Volce ROM 3 (Loc. U36) Speech Pattern 3

Begin Burn In

From the DIAGNOSTICS MENU, select the "BURN" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this fcon the Begin Burn-In Test will start.
At this 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-In minutes will
be displayed. To reset Bum-In minutes to 00, select the "RESET" fconin the MAIN MENU and select the "FACT"
fcon (Factory Reset). See Chapter 5, Go To Reset Menu, of this section.

Dot Matrix Test

DGOT | From the DIAGNOSTICS MENU, select the "DOT TEST" /con with either Red "LEFT" or Green

TE: "RIGHT" Button and press the Black "ENTER" Button. After selecting this /con the Dot Matrix Test
immediately begins. The display will immediately illuminate & cycle for 1 pass of each test continuously

for each of the following tests:

1. llluminates 1 vertical column of dots, turning it off & illuminating the next column, until each column has
been individually lit, while the other columns are off.

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

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

3

4. Iluminates all the dots, except for one row from top to bottom.
5. llluminates every other dot lit, in both the rows and columns.
6.

lluminates 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 Control Board mounted in piggyback fashion to the Dot Matrix Display
(128 X 32) Driver Board. The purpose behind this board is to provide mare information to the operator as well as
displaying graphics to the player.

The board is controlled by a 6809E Microprocessor and its personality ROM (Unique to the Game). It receives
Data, Reset & Clock Information from the CPU/Sound Board via the ribbon cable and sends back 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 Matrix Display Driver Board.
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'LEFT" or Green "RIGHT" Button and
TEST, select the "RUN" /con to begin.

Brain Bug Test

To initiate, from the STARSHIP TROOPERS SPECIFIC MENU, select the “BBUG" /con with either Red
"LEFT" or Green “"RIGHT" Button and press the Black "ENTER" Button. In BRAIN BUG TEST,
select the "RUN" fcon to activate. The Brain Bug will "pop-up.” As it does so, the Display will indicate Sw.

| Bug Stepper Motor Test

To initiate, from the STARSHIP TROOPERS SPECIFIC MENU, select the "WAR" /con with either Red
ress the Black "ENTER" Button. In BUG STEPPER MOTOR

- he Warrior Bug will continuously cycle back and forth. The
Display will indicate Sw. 33 (REAR) as being activated as the Bug moves all the way back; Sw. 34 (FRONT) as
being activated as the Bug moves all the way forward. Use a pinball and roll it into the Target Switch, as the
switch is closed and the Display will indicate Sw. 35 (BUG) as being activated.

il Starship Troopers Specific (3 Sub-Tests, see below)

From the DIAGNOSTICS MENU, select the "SST" /con with either Red "LEFT" or Green "RIGHT"

1 Button & press the Black "ENTER" Button. This will bring up the STARSHIP TROOPERS SPECIFIC
# MENU. Similar to "BEGIN PLAY TEST," this menu is used to test and adjust the game specific features.
The features are the BUG STEPPER MOTOR TEST, BRAIN BUG TEST, and LED TEST.

37 (UP) and Sw. 39 (UP) as being activated. Continue to hold the Start Button to keep the Brain Bug up just
long enough to use a pinball and roll it into the Brain Bug. As the Bug moves back, the switch is closed and
the Display will indicate Sw. 38 (HIT) as being activated.

LED Test

¥{ To initiate, from the STARSHIP TROOPERS
LED‘ SPECIFIC MENU, select the "LED" fcon

with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. In
LED TEST, select either the "-" or "+" Icons. Start
with the "+" /con to start the manual LED Test.

LEDTEST
1

3

Press the Black or Start Button on the "+" /con, as each time the fcon is activated the numbers in the Display
Menu will increment by 1(e.q. 0,1, 2,3; 1,2, 3,4; 2, 3, 4, 5; etc.). The numbers in the Display Menu will match
the LED Numbers in the Playfield. Activating the "-" fcon will decrement the numbers by 1. Activatin?]either

“Arrow" lcons will move in-between the Sub-Menu Tests as described above. An example of how to lig

t-up

« 6789 » on the playfield (shown below), the following Lamp Maxtrix Grid Positions must be activated:

To make 6 the
Urper Left Digit needs the
following segments to be lit:

Segments A & C-G are lit by
Lamp Matrix Grid Positions
49 & 51-55
(Row 7: Columns 1 & 3-7).

To make 8 the
Lower Left Digit needs the
following segments to be lit:

Segments A-G are lit by
Lamp Matrix Grid Positions
65-71

(Row 9: Columns 1-7).

These digits are controlled by the LamB
Grid Positions 49-55; the Upper Right Di

.
e
LIy

To make 7 the
Upper Right Digit needs the
following segments to be lit:

Segments A-C are lit by
Lamp Matrix Grid Positions
57-59
(Row 8: Columns 1-3).

Tomake 9 the
Lower Right Digit needs the
following segments to be lit:

Segments A-D, F & G are lit by
Lamp Matrix Grid Positions
73-76, 78-79
(Row 10: Columns 1-4 & 6-7).

Matrix Grid. The Upper Left Digit (Warrior) is controlled by Lamp Matrix
git (Hopper) is controlled by Lamp Matrix Grid Positions 57-63; the Lower

Left Di?it (Plasmabug) is controlled by Lamp Matrix Grid Positions 65-71; and the Lower Right Digit (Tanker) is

control

LAMP MENU, SINGLE LAMP TEST)

ed by Lamp Matrix Grid Positions 73-79; (Note: To test enly individual segments of each digit, GO TO

Note: To exit this Menu, select & activate the "PREV" Jcon to go to the DIAGNOSTICS MENU or activate the
"QUIT" lconto exit Portals Service Menu.

Page 30
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Dr. Pinball (Flow Chart Menus)

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Jcon with either the Red "LEFT" or
Green "RIGHT" Button and press the Black "ENTER" Button. This will bring you (the operator /
technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three sub-menus:

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

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

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

= Seen when question is being asked on the
Display. Select "YES" or "NO" to answer
uestion given.
ND" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first example
above).

"

=» Seen when diagnosis is given. Select
any /con for your next step.
"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first example
above).

=9 In Coil Flow Chart Menu, select "PULSE"
to pulse the coil selected.
“"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first example
above).

Coil Flow Chart

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

Switch Flow Chart

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

Lamp Flow Chart

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

DF.
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S57A-SHIP I-00PEFS SEGA
GAME AUDIT TABLE

Copy for Field Audit Tracking Performance (Use blank columns to fill-in Audit Info.).

Earnings Audits 1-12

Audit Name Fill-in Audit Name Fill-In Audit Name Fill-In

1 | TOTAL PAID CREDITS 5 | COINS THRU LEFT SLOT 9 | TOTAL coins

2 | FREE GAME PERCENTAGE & | COINS THRU RIGHT SLOT 10| TOTAL EARNINGS

3 | AVERAGE BALL TIME 7 | COINS THRU CENTER SLOT 11 [ METER CLICKS

4 | AVERAGE GAME TIME 8 | COINS THRU 4TH SLOT 12| SOFTWARE METER

Sega Audits 13-55
Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In

13 | TOTAL BALLS PLAYED 28| 20M—49.9M SCORES 43

14 | TOTAL EXTRA BALLS 29 | 50M—69.9M SCORES 4

15 | EXTRA BALL PERCENT 20| 70M—99.9M SCORES 45

16 | REPLAY 1 AWARDS 31 | 100M—129.9M SCORES %

17 | REPLAY 2+ AWARDS 22| 130M+ SCORES a7

18 | TOTAL REPLAYS 33| AVERAGE SCORES 8

19 | REPLAY PERCENT 3 | SERVICE CREDITS 49

20 | TOTAL SPECIALS 35| BALL SEARCH STARTED |
b4 21 | SPECIAL PERCENT 3| LOST BALL FEEDS B
8 | = [ToraLmATCHES 37 | LOST BALL GAME STARTS 5 | LEFT FLIPPER USED
8 23 | HIGH SCORE AWARDS 38 | LEFT DRAINS 53| RIGHT FLIPPER USED
w 24 | HIGH SCORE PERCENT 39 | CENTER DRAINS 5
; 25 | TOTAL FREE PLAYS 40| RIGHT DRAINS 55 MINI FLIPPER USED
g 2 | TOTAL PLAYS | SLAM TILTS ‘ -
7l |7 |0—19.9M scores 42| TOTAL BALLS SAVED

Starship Troopers Audits 56-99 (Audits Subject to Change)

Audit Name Fill-In Audit Name Fill-in Audit Name Fill-In
56 | LEFT ORBIT 72 | MULTIBALL RESTART LIT 88 | RECON LEVEL 4
57 | RIGHT ORBIT 73 | MBALL RESTARTED RECON LEVEL 5
58 | LEFT RAMP 74 | MBALL JACKPOTS o0 | RECON LEVEL 6
5 | RIGHT RAMP 75 | SUPER JACKPOT LIT 91 { ORBIT MBALL
60| TOP HOLE 76 | SUPER JACKPOTS g2 | ORBIT JACKPOTS
81 | WARRIOR HOLE 77 | PLANET HURRY-UP LIT a3 | MBALL TARGETS COMP.
&2 | SUPER VUK (BACK) 78 | PLANET HURRY-UP SCORED 94 | MULTIBALL %
SUPER VUK (FRONT) 79 | NUKE MBALL STARTED 95 | RECON SPOTTED
84 | VUK a0 | NUKE SCORED 96}
65 | POP BUMPER HITS 81 | SUPER NUKE SCORED o7
86 | POP BUMPER VISITS 82 | KLENDATHU STARTED 98
67 | MBALL SPOTTED 83 | RECONLIT 9|l g
88 | WARRIOR HITS 84 | RECON SCORED CPU Versian:
69| MBALL READY 85 | RECON LEVEL 1 Display Version:
70 | MULTIBALL START 86 |RECON LEVEL 2 Date Audited:
71 12+ MBALL START 87 | RECON LEVEL 3 Audited By:

Location:

e _GTTiswP Jraivers "o To Audts Mens



Section 3 Chapter 3 of 7|

Go To Audits Menu

Overview

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

GO TO AUDITS MENU
saad)

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

Important Notes:
t Selecting & activating the "QUIT" Jcon from
FRE

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

MENU by selecting & activating the "PREV"
lcons. |f no lcons appear in the display
because of a testing function or special
display (e.g. "Help"), press any button to exit.

[=TE a1
[44[¥H Selecting & activating the "ARROW" [cons
selects the next or previous audit in the group.

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

is pressed.)

Earnings Audits (1-12)

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

and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st
2 audit in this group. Continue to select either of the "ARROW" /cons to view each audit one at a time.

The display will describe the audit number, the audit name, and the audit total or value. The current audit will

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

[Au.ne] | L
Au.1  Total Paid Credits Provides the total number of paid credits.
Au.2  Free Game Percentage Xlaljitp;éc%_gg?g I;sycfrlved from dividing Audit 25, Total Free Plays, by
. In seconds, the average ball time is derived from the total play time
Au.3  Average Ball Time divided by Audit 13, Total Balls Played.
Au.4  Average Game Time The average game time is expressed in minutes and seconds.
Au.5 Coins Thru Left Slot Provides the total number of times Coin Switch (Sw. 6) was closed.
Au.6  Coins Thru Right Slot Provides the total number of times Coin Switch (Sw. 4) was closed.
Au.7  Coins Thru Center Slot Provides the total number of times Coin Switch (Sw. 5) was closed.
Au.8 Coins Thru 4th Slot Provides the total number of times Coin Switch (Sw. 2) was closed.
Au.9 Total Coins Provides the total amount of coins registered through all the slots.
. The total cash value accumulated since the last Factory Restore

Au. 10  Total Earnings occurred (see Chapter 5, Go to Reset Menu, of this section).

. Provides the total number of money clicks accumulated. (Based on
Au. 11 Meter Clicks the country's lowest coin denomination used for the game credit.}
Au.12 Software Meter Provides the continuing total of Meter Clicks. This audit cannot be

reset; the display shows the constant addition of Meter Clicks.
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k| Sega Audits (13-55)

B From the AUDITS MENU, select the "SEGA" fcon with either Red "LEFT" or Green "RIGHT" Button
and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st
audit in this group. Continue to select either of the "ARROW" /cons 1o view each audit one at a time. The
display will describe t?\e 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.

B N ] ‘

Audit Definition

Au. 13 Total Balls Played Provides the total number of reqular and extra balis.
Au. 14  Total Extra Balls Provides the total number of extra balls awarded.
Provides the percentage total from dividing Audit 14, Total Extra Balls,
Au. 15 Extra Balls Percent by Audit 26, Total Plays,
Au. 16 Replay 1 Awards Provides the total awards (Credit, Extra Ball, Or Audit) for level 1.
Au.17 Replay 2+ Awards Eg}\]/ges the total awards (Credit, Extra Ball, Or Audit) for level(s) 2 or
Provides the total awards (Credits, Extra Balls, Or Audit Only) for
Au.18  Total Replays exceeding replay score levels.
Provides the percenta%_e total from dividing Audit 18, Total Replzéys, by
Au. 19 Replay Percent Audit 26, Total Plays. The percentage reflects replay total awards for
exceeding replay score levels.
Au.20 Total Specials Egoe\élig?ss the total awards (Credits, Extra Balls, Or Scores) for making
P This percentage is derived from dividing Audit 20, Total Specials, by
Au. 21 Special Percent Audit 26, Total Plays.
Provides the total credits awarded for matching the last two digits of
the score with the system-generated Match Number at the end of the
Au.22 Total Matches game. Percentage of match credits is adjustable from 0% to 10% by
Adjustment 11, Match Percentage, if enabled. (See Chapter 4, Go to
Adjustments Menu, of this section.)
: Provides the total credits awarded for exceeding the High-Score-To-
Au. 23 High Score Awards Date scores.
: This percentage is derived from dividing Audit 23, High Score Awards,
Au. 24 High Score Percent by Audit 26, Total Plays.
Provides the total free credits for replays, High-Score-To-Date,
Au.25 Total Free Plays Specials, and Match.
This total is derived by adding the sum of Audit 1, Total Paid Credits,
Au.26 Total Plays and Audit 25, Total Free Plays. Note that free credits are not recorded
in the Audit until they are actually used.
Provides the total number of games the Player's final score was
Au.27 0—19.9M Scores between 0 and 19,900,000 points.
Provides the total number of games the Player's final score was
Au.28  20M—49.9M Scores between 20,000,000 and 49,900,000 points.
Provides the total number of games the Player’s final score was
Au.29 50M6—69.0M Scores between 50,000,000 and 69,900,000 points.
Provides the total number of games the Player's final score was
Au.30 70M—99.9M Scores between 70,000,000 and 99,900,000 points. v
Provides the total number of games the Player's final score was
Au.31  100M—129.9M Scores between 100,000,000 and 129,900,000 points.
Provides the total number of games the Player’s final score was over
Au.32 130M+ Scores 130,000,000 points.
This total is derived from adding the Final Score of each game to a
Au.33  Average Scores table and dividing this sum by Audit 26, Total Plays.
Provides the total number of times Dedicated Switch (DS-7) was
Au. 34 Service Credits closed, not in the Portals™ Service Menu. (See Chapter 1, Introduction
[Access & Use] for instructions on how to receive Service Credits.)
Au. 35 Ball Search Started Provides the total number of times the game performed a ball search.
Provides the total number of times the game added a ball to play when
Au.36  LostBall Feeds it could not find a ball after ball search.
Page 34 Section 3, Chapter 3
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Provides the total number of times the game started with a ball

Au.37  Lost Ball Game Starts missing from the ball trough at the start of a game.

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

Au.39 _ConterDrains Provdes e ot e ofmes the gatmo bl e i il the

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

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

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

.

Left Flipper Used

makes contact with 5 game switches or allocated time expired.

hese audits are Not Used, allowing for Future Expansion, i any,

| and/or Proprietary (used for programming).

Provides the total number of times Dedicated Switch (DS-1) was closed.

Right F

e

Mini Flipper Used

Provides the total number of times Dedicated Switch (DS-3) was closed.

. This audits is Not Used, allowing for Future Expansion, if any,
. and/or Proprietary (used for programming).

Provides the total number of times Dedicated Switch (DS-5) was closed.

Starship Troopers Audits (56-99) (Audits Subject to Change)

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

| press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" lcon to view the 1st audit
%l In this group. Continue to select either of the "ARROW" /cons to view each audit one at a time. The

display will describe the audit number, the audit name, and the audit total or value. The current audit wilt remain in

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

17 Audit Definition

Au.56  Left Orbit Provides the total number of times this feature was completed. T
Au. 57 Right Orbit Provides the total number of times this feature was completed. t
Au.58 Left Ramp Provides the total number of times this feature was completed. 1
Au.59 Right Ramp Provides the total number of times this feature was completed. ¥
Au. 60 Top Hole Provides the total number of times this feature was completed. t
Au. 61 Warrior Hole Provides the total number of times this feature was completed. ¥
Au. 62 Super VUK (Back) Provides the total number of times this feature was completed. T
Au. 63 Super VUK (Front) Provides the total number of times this feature was completed. 1
Au.64 VUK Provides the total number of times this feature was completed. T
Au. 65 Pop Bumper Hits Provides the total number of times this feature was completed. T
Au. 66 _ Pop Bumper Visits Provides the tolal number of times this feature was completed. ¥
Au. 67 MBall Spotted Provides the total number of times this feature was lit.

T Multiple variations of switch closures are used to determine the completion of the feature stated.

Section 3, Chapter 3
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Starship Troopers Audits Continued (Audits Subject to Change)

Audit Definition

Watrrior Hits Provides the total number of times this feature was completed. T
Au.69 MBall Ready ’l:’nrl?ﬁ/iigiae"s the total number of times feature was ready awaiting
Au. 70  Mukltiball Start Provides the total number of times Multiball was played.
Provides the total number of times Multiball was played more than
Au.71 2+ MBall Start onhce by a single player in one game.
Au.72  Multiball Restart Lit Provides the total number of times Multiball was played and no

Jackpots were collected.

Au. 73

Multiball Restarted

Provides the total number of times Multiball was restarted after
Multiball Restart was lit. 1

Au.74 MBall Jackpots Provides the total number of times this feature was awarded. ¥
Au.75 Super Jackpot Lit Provides the total number of times this feature was lit,
Au. 76 Super Jackpots Provides the total number of times this feature was awarded. 1
Au. 77 __ Planet Hurry-Up Lit Provides the total number of times this feature was lit.
Au.78 Planet Hurry-Up Scored Provides the total number of times this feature was awarded. 1
Au.79 Nuke MBall Started Provides the tota! number of times Multiball was played. T
Au. 80 Nuke Scored Provides the total number of times this feature was awarded. 1
Au. 81 Super Nuke Scored Provides the total number of times this feature was awarded. 1
Au. 82 Klendathu Started Provides the total number of times this feature was started. ¥
Au. 83 Recon Lit Provides the total number of times this feature was lit. ¥
w Au.84 Recon Scored Provides the total number of times this feature was awarded. T
» Au.85 Recon Level 1 Provides the total number of times this feature was awarded. ¥
g' Au. 86 Recon Level 2 Provides the total number of times this feature was awarded. t
S Au. 87 Recon Level 3 Provides the total number of times this feature was awarded. T
2 Au. 88 Recon Level 4 Provides the total number of times this feature was awarded. ¥
> Au. 89 Recon Level 5 Provides the total number of times this feature was awarded. {
g_ Au.90 Recon Level 6 Provides the total number of times this feature was awarded. T
& Au. 91  Orbit Mball Provides the total number of times Multiball was played.
Au. 92  Orbit Jackpots Provides the total number of times this feature was awarded. T
Au. 93 MBall Targets Comp. Provides the total number of times this feature was completed. 1
Au.94 Multiball % This percentage is derived from dividing Audit 70, Multiball Start, by

Audit 26, Total Plays.

Au. 95 Recon Spotted Provides the total number of times this feature was lit.
Au. 96-. - - At time of printing, these audits are Not Used, allowing for Future
Au. 99 Expansion, if any.

T Multiple variations of switch closures are used to determine the completion of the feature stated.
+ Multiple variations of switch closures are used to determine the lighting of the feature stated.

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

Au.

Au.

Au.

Au.

Au.

Section 3, Chapter 3
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1 Go To Printer Menu

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

I Special equipment is required for this Sub-Menu

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

Adjustment 51, Printer Interface (Quick Printout)

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

'l From the PRINTER MENU, select the "ALISON" /con with either Red or Green Button and press the
Black Button. Select the "+" lcon and press the Black Button to start the download. A special software

Lo dprc:gram and a Lap Top PC is required. All game audits (Eamings, Sega & Game Specific) can be

retrieved.

| Adjustment 53, N2 of Copies Printed (Reset Printer)

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

(4]
k=4
]

3
<
[ag}

=
L
—

1)

@
wy

RESETTING AUDIT NOTES:

Audit Note: 1st Way to Reset Audits

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

ADJ

Select the "SEGA" con, from the ADJUSTMENT MENU, and advance to Adj. 8, Reset Coin
M Audits, with the "RIGHT ARROW" jcon. Select the “+" lconto change setting to YES. When
enabled, the Coin Audits (5-11) will be reset to zero.

Advance to Adj. 9, Reset Game Audits, with the "RIGHT ARROW" lcon. Select the "+" leon to
change setting to YES. When enabled, aff 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).

1Audit Note: 2nd Way to Reset Audits

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

. | Selection of the "COIN" fcon, from the RESET MENU, will reset the Coin Audits (5-11) to zero.

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

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

Sega Adjustments 1-43

Adjustment Name USA Default  glotr, Adjustment Name USA Default gt
1 | REPLAYS: FIXEDMANUAL T ..10%... 23 | DEFAULT HIGH SCORE #3 | 200,000,000
2 [REPLAY LEVELS ¥ 1. 24 | DEFAULT HIGH SCORE #4 | 175,000,000
3 {REPLAY AWARD CREDIT 25 | DEFAULT HIGH SCORE #5 | 150,000,000
4 |FREE GAME LIMIT 05 26 | DEFAULT HIGH SCORE #6 | 125,000,000
5§ |EXTRA BALLLIMIT 03 27 |HSTD RESET COUNT 2,000
6 |GAME DIFFICULTY ¥ MODERATE 28 |FREE PLAY NO
7 |GAME PRICING # USA8 29 | CUSTOM MESSAGE ON
8 |RESET COIN AUDITS NO 30 | ATTRACT MODE MUSIC ON
9 |RESET GAME AUDITS NO 31 | FLASH LAMP POWER NORMAL
10 | RESET HIGH SCORES NO 32 {COIL PULSE POWER NORMAL
11 | MATCH PERCENTAGE 9% 33 | KNOCKER VOLUME NORMAL
w 12 | BALLS PER GAME 03 34 | MINIMUM GAME TIME OFF
8 |13 [T warnings 01 35 ‘ L '
8 14 | REPLAY BOOST YES 36 | GAME RESTART YES
i 15 | CREDIT LIMIT 30 37 |[EXTRA BALL PERCENTAGE | 25%
:g_ 16 | ALLOW HIGH SCORES YES 38 | BILL VALIDATOR NO
E. 17 |HIGH SCORE #1 AWARDS |01 39 | TOURNAMENT MODE NONE
a 18 |HIGH SCORE #2 AWARDS |00 40 | EURO. TOKEN DISP. OFF
19 | HIGH SCORE #3 AWARDS |00 41 | SPECIAL MEMORY YES
20 | HIGH SCORE #4 AWARDS (00 42 [LOCATION ID 00 00
21 | DEFAULT HIGH SCORE #1 | 250,000,000 43 |GAME ID 00 00

22 | DEFAULT HIGH SCORE #2 | 225,000,000

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

Starship Troopers Adjustments 44-50

Adjustment Name UsA Detault  gIOj. Adjustment Name USA Defaull  gJoH"
44 | MBALL RESTART MODERATE 49 | STEPPER MOTOR ENABLED |YES
45 | EXTRA BALL MEMORY ON 50 |BRAIN BUG ENABLED YES
46 |MULTIBALLCRITERION | MODERATE “
47 | ORBIT CRITERION MODERATE
48 | RAMP CRITERION MODERATE
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Chapter 4 of 7]

Go To Adjustments Menu

Overview

The Portals™ Service Menu System provides 50 Adjustment Functions to vary game difficulty or to customize
{e.g. Adjusting: High Score Levels; Balls per game; Game Pricing; Default High Scores; etc.). The Adjustment
Functions are divided into 2 groups: 1st— Sega Adjustments, are the Game Play Generic Adjustments (1-43);
2nd— Starship Troopers Adjustments, are the Game Play Specific Adjustments (44-50); Adjustiment(s) left
open (blank space in gray, e.g. Adj. 50) are currently Not Used, allowing for Future Expansion, if any, or are
Proprietary. If the code version is upgraded, view Adjustments in the display & write the adjustment(s) in the
blank(s) if any adjustment(s) were added. Each group may be viewed manually after entering the Portals™
Service Menu (see Chapter 1, Portals™Service Menu Introduction, of this Section). All adjustments can be
viewed at a glance with the Game Adjustment Table provided on the previous page. If a value is changed, the
display will indicate REQUEST INSTALLED.

‘ﬁ GO TO ADJUSTMENTS MENU

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

Important Notes:

Exit any sub-menu and return to the MAIN Selecting & activatin% the "QUIT" fcon from
MENU by selecting & activating the "PREV"
FRE

any display will exit the Service Session.

Icons. If no fcons appear in the display EUI
because of a testing function or special

display (e.g. "Help"), press any button to exit.  [BUET
Selecting & activating the "HELP" fcon from =# In Adjustments, selecting & activating the

any display will show a help screen. (An Icon decrements the value setting. Selecting &
HEL explanation of each Mini-Icon at that level will activating the “+" Iconincrements the value
cycle continuously until any active button ] setting.
@ ispressed) [44EM Selecting & activating the "ARROW" /cons

selects the next or previous adj. in the group.

Sega Adjustments (1-43)

From the ADJUSTMENTS MENU, select the "SEGA" /con with either Red "LEFT" or Green "RIGHT"
iSEﬁ Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" Jcon to view

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

i)

(Ad).N?| | Adjustment N Adjustment Definition

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

Four levels may be selected. Adjustments allow awarding of a credit or an extra ball as each level is
exceeded. Wit¥1 the manual percentage feature, if the actual replay percentage is higher or lower than
that desired, the game computes new recommended manual percentage score(s). When the coin door
is subsequently opened the player displays indicate the recommended level and a sound is made to
alert the operator of a potential change. This new level is entered into adjustments simply by pressing
the Black "ENTER" Button. (If the coin door is closed or the operator enters the Portals™ Service
Menu, the replay level is not changed.)

Adjust the number of replay levels 1o be active (1 to 4). Once the
number of Replay Levels has been selected, a "Drop-Down" Table
appears showing Replay Level 1. Adjust Replay Level 1 between

10M - 9.99B. Adijust 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 Playtfield Special is lit.)

Go To Adjusiments Meny _GTIsHP Jhmieers roge

Adj.1  Replays: Fixed/Manual

Adj.2 Replay Levels

Adj.3 Replay Award
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Sega Adjustments Continued.
idtmar -

Free Game Limit (l;\tjjgst the max. # of Free Games that may be accumulated per game;

Extra Ball Limit ?cf]gs; rtlaeFrlr:lax. # of Extra Balls that may be accumulated per game;

Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
(Note: Additional game features which are not adjusted may also

chan%e when adjusting this ac;/ustment; see below table.) Default is
MODERATE. Any one of the INSTALL settings (in a "Drop-Down"
Adj.6 Game Difficulty Table) for this adjustment may be activated to aulomaticalr; select
settings for multiple adjustments affecting game difficulty. Select and
activate the "-" or "+" Icons to choose the difficulty level required.
After activation, the individual adjustments may be readjusted, i
desired. Refer to the Install Adjustment Tabza below for details.

Adjustments which

change when setto: | . ExtraEasy. Easy - Moiderate - Hard . .. ‘Extra Hard
(44) MBall Restart EXTRA EASY EASY MODERATE HARD EXTRA HARD
(45) Extra Ball Memory ON ON ON ON OFF
i iterion EXTRA EASY EASY MODERATE HARD EXTRA HARD
{47) Orbit Criterion EXTRA EASY EASY MODERATE HARD EXTRA HARD
{48} Ramp Criterion EXTRA EASY EASY MODERATE HARD EXTRA HARD

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

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

rno Free Play or Extra Balls:

Adjustment Name

Adj. Adjustment Name Setting
1 Replays: Fixed/Manual Fixed Extra Ball Limit 0o
2 Replay Levels Nonhe Match Percentage off
3 Replay Award None High Score #1 Awards 1
4 Free Game Limit 0 High Score #2 Awards 4]

nded settings for 4-Ball-Play: .
Adjustment Name Setting Adj. Adjustment Name Setling

1 Replays: Fixed/Manuat 07% 5 Extra Ball Limit 3
2 Replay Levels 1 11 Match Percentage 4
3 Replay Award Credit 12 Balls Per Game 5
4 Free Game Limit 5 17 High Score #1 Awards 1

18 High Score #2 Awards 0

Add-A-Ball Settings -To dise nd provide awards with an Extra Ball: =~

Adj. Adjustment Name Setting Adj. Adjustment Name Setting
3 Replay Award Extra Ball 16 Allow High Scores No

4 Free Game Limit 00 17-20 High Score #1 - #4 0

1 Match Percentage off Awards

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

Adj.7 Game Pricing seen in the first display. See the Standard Pricing Table. [f "Custom”
is selected, a "Drop-Down" Table anears. Select a pricing scheme
shown in the Custom Pricing Table as seen below.

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

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

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

BN Lo LR L] Set the number of pulses registered for closure
of the Left Coin Switch: 00 to 99,

h
Right Coin Switch Pulses S number of pulses registered for closure
of the Right Coin Switch; 00to 99

o A R A T Set the number of pulses registered for closure
of the Center Coin Switch; 00 to 99,

TR R R Set the number of pulses registered for closure
of the Fourth Coin Switch: 00 to 99.

Set the number of %lses required
to post one credit; 00 1o 99.

Coin Switch Pulses Required for Bonus Credit & !hernun;bero pulses reuirec(im %
| 20 ed i )

Coin Switch Pulses Required for 1 Credit

Coin Switch Pulses Required for 2nd Bonus Credit urr;ber }Jirgg
d N ait

waldg Q
IV EICINRL R ISR PIUE]  Set the number of credits awarded for
achieving the first Bonus level; 00 to 99.

RIGHT | 4TH
1/25¢  3/50¢
25¢ | $100 | 25¢ |NU|  1/25¢ 5/31.00 01 a0 01 04
1/25¢_5/31.00 05 00 04 20
110§ 01 00 02 00
scr | 10sch | 10scH | NIU 1/10S 4308 04 90 06 00
1/30p 2/50p S/&1| O 02 03 00
1p | sop | =1 {20p|  wBOp el 01 02 05 00
1/30p_4/E1 01 02 03 00
20¢ | NAU_| $1.00 |[NU| __ 1/60¢ 2/$1.00 01 00 03 05

Below and the following page is the Standard Pricing Select Table for the individual countries listed. The Pricing
Scheme is determined in two ways - 1: The CPU/Sound Board Dip Switch (Sw. 300) Setting; and, 2: The Country
Setting Option. For each country listed, the Dip Switch Setting is shown (Column 1). At this time, not all countries
have a unique Dip Switch Setting. For the countries without a unique seﬂin?, the USA Setting {or all positions in
the "OFF" pasition) is used. In lieu of determining the best Pricing Scheme tor your location, "pre-sets” were
made available which would best suit any given situation. If the Factory Default setting is not the selection you
feel is best for your location, choose any o?the other pre-set settings. If any of these settings do not suit your
needs, then CUSTOM PRICING will need to be accomplished (however, any "custom” changes made here will be
jost after a FACTORY RESET so it is suggested to write down your unique set-up).

+
(2]
]

=

T

<

m
c

3]

=
[
]

w

The Standard Pricing Select Table Explained:

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

Standard Pricing Select Table

COINS THARAU ... SLOT:

USA1 25¢ | $1.00 | 25¢ 1 /25¢ : i
UsAz 25¢ | $1.00 | 25¢ 1/50¢ 2/75¢ | 3/$1.00
USA3 25¢ $1.00 25¢ ; 1/50¢ | i .

fg»: e B R EAE usA4 25¢ 25¢ 1/50¢ :

oFF USAS 25¢ | $1.00 | 25¢ 1 /50¢ 5/$2.00
USAS 25¢ | $1.00 [ 25¢ 1/50¢ | 2/4 X 25¢'
UsA? 25¢ | $1.00 | 25¢ | 1/50¢ 41$1.50
USAS 25¢ | $100 [ o5 |- 1 /50¢ 3/$1.00
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Standard Pricing Select Table - (Continued)

COINS THRU ... SLO

Austria §
Australla1 }
NI NN Australia 2t

20 BF
colinty usec

Canada 25¢ 25¢ | Can$ 1 1/50¢ 2/75¢ 3/ Can$ 1
Denmark 11 1DKr | 5DKr | 10 DKr 1/3DKr | 2/5DKr |2
Denmark 2 1DKr | 5 Dl_(r_ 10 DKr | 20 DKr _l/z DKr 3/5 DKr 7 /10DKr

i

G

Finland $ 1 Fmk | 5 Fmk k 1/5Fmk | 4/10Fmk |-~
France 1 1 1Fr | sfr | 10Fr | 20Fr 1/3Fr 2/5Fr | 5M0Fr

11/20Fr_|
France 2 1Fr 5Fr 10 Fr 20 Fr 1/5Fr 310 Fr 7/20 Fr
France 3 1Fr | 5Fr | 10Fr | 20Fr 1/3 Fr 2/5Fr | anofFr | 9/0Fr |

Germany 1 1DM | 2DM | 5DM S L1/DM |erixsom] -
Germany 2 1DM | 2DM | 5DM | 1/2DM | 2/3DM | 3/4DM | 4/5DM

Germany 3 1 1 DM 2 DM 5DM | 1/2 DM 2/3DM 3/4 DM 5/5 DM

Germany 4 1DM | 20M | 5DM | 1/1DM | 6/5DM

Grooce: | | 50Dr |l BER [ snoopr |

Hong Kong t | | 1 HK$ | 2 HKS [ 5 HKg [ 1/5HKS
Hungary 10Ft | 10Ft | 20Ft 1/20 Ft 3/40 Ft
Haly 11 500 Lit “7 500 Lit 1/500 Lit :
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Italy 2
Japan 1t

500 Lit 1/1000 Lit | 3/2000 Lit |
100¥ 1./100¥ L
100¥ 1/100¥ | 3/200% |-

500 Lit

Japan 2

Korea & 100 Won 100 Won 1/100 Waon
Netherlands 1 1 Fls. 1Fls. |25FIls. 4 . 1/1Fls. 3/25Fls. o
1Fls. |25Fls. | 5Fls, 1/1Fls. | 3/25Fls. | 6/5Fls. |

$NZ 1 $NZ 2
$NZ 1 $NZ 2
10 NKr | 5 NKr | 20 NKr
10 NKr | 5 NKr | 20 NKr

1/$NZ1 | 2/3NZ2
1/$NZ1 | 3/8NZ2 |
2/10NKr | 1/5NKr | 4/20 NKr |
1/10 NKr 3/20 NKr

Norway 1 1
Norway 2

Spaln ¢ 100 Pts [ 500 Pts 1/100 Pts | 6 /500 Pts

Sweden 11 18Kr | 58Kr | 10 SKr 1/10SKr | 2/15SKr | 3/20 SKr |
Swaden 2 15Kr | 5SKr | 10SKr | & 1/5 SKr - :
P Switzerland 1 t 18wF | 2 SwF | 5 SwF 1/1 SwF 6 /5 SwF i
L L IR g] switzerland2 | | 1 SwF | 2 SWF | 5 SwF 1/1SwF_| 3/25wF | 9/55wF |
UK 1 10p 50p 18 20p 1 /50p 31e
uK2 10p 50p 1£ 20p 1/40p 3N
UK 3 t 10 50 1 20 1 /50 i
uK1 bo e D g 4 Q
UK 2 e Ne 0 e b 0 e & o)
UK 3 f D 0 agp [=] 0 D e orp

Notes: 1 indicates Factory Default for that setting. + indicates a USA Dip Switch Setting (all positions in the "OFF" position).
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Adj. 8

Reset Coin Audits

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

Adj. 9

Reset Game Audits

Default is NO. Select the "+" lcon to change to YES. A When
enabled, all audits will be reset to zero, except for the Coin Audits
{Audits 5-11) and Audit 12, Software Meter (the only audit which
cannot be reset 1o zero).

Adj. 10

Reset High Scores

When enabled (set to YES) the High Score Levels and associated
initials will be restored to the backup settings when the “+" fconis

selected and activated.

Adj. 11

Match Percentage

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

Adj. 12

Balls Per Game

Adijust the number of balls per game; 2 to 5. Default is 3.

Ad]. 13

Tilt Warnings

Adjust the number of plumb bob tilt switch closures before the ball in

play is tited; 1, 2, 3 or OFF.

Adj. 14

Replay Boost

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

Ad]. 15

Credit Limit

Adijust the maximum number of credits that may be posted; 4 to 50.

Default is 30.

Note: There are 4 of the 6 High Score Levels with associated pla
mode. This provides a High-Score-To-Date feature. When players exceed th
be entered to replace the previous ones. These levels may be adjusted to award credits al

backup values after a selected number of games.
Set to enable (set to YES) or disable the four high score levels by

Adj. 16

Allow High Scores

setting to zero.

yer initials that are displayed during the attract
ese levels, the player initials may
nd to be reset to

Adj. 17

High Score #1 Awards

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

{the highest of the four levels).

Adj. 18

High Score #2 Awards

Adiust the number of awards (0 1o 3) awarded for exceeding level 2.

Adj. 19

High Score #3 Awards

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

Adj. 20

High Score #4 Awards

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

Adj.
21-26

Defauit High Score
#1-#6

Adjust the score level to which the world record, (level 1) (the highest
of the four levels) may be altered. This adjustment is not affected by
Adij. 27, HSTD Reset Count. Adjust the backup score 1o which levels

2 - 6 may be reset, respectively.

Adj. 27

HSTD Reset Count

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

Default is 2,000.

Adj. 28

Free Play

When set to YES, no coins are required for games.

Adj. 20

Custom Message

Set to ON or OFF. When set to ON, this function is used to establish
a custom mess:i?e periodically displayed duringUthe attract mode. Set

the feature to CHANGE selecting the "+" /con.

sing either of the

Flipper Buttons or the "RED" and/or "GREEN" Buttons, select either
of the "ARROW" /cons. Press the "BLACK" Button (Request
Installed blinks at the top of the display and the letter A is indicated in
the first position in the display. Vary the letter(s) by operating the Left
and Right Flipper Buttons (or "RED" or "GREEN" Buttons). With the
desired letter indicated, depress the Start Button to lock in the letter
and advance to the next character. Repeat this procedure until the

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

nu

characters to back-space (erase) and/or to move forward in an
already typed message. After completion, press the "BLACK"

Button.

Adj. 30

Attract Mode Music

Set 1o ON or OFF. When set to ON, attraction music / sounds are

played between games.

Section 3, Chapter 4
Go To Adjustments Menu
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Sega Adjustments Continued.

Set to NORMAL, DIM or OFF. When set to NORMAL the flash lamps
Adj. 31 Flash Lamp Power are active, when DIM the flash lamps impulse power is reduced by
25% and when OFF the flash lamps will not flash.

Set to NORMAL, HARD or SOFT. When HARD the coil puise 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.

Set to NORMAL, LOW or OFF. Default is NORMAL. When set to
Adj. 33 Knocker Volume LOW, the volume is decreased 50%. When set to OFF, no sound is
heard when the "knocker" is sounded.

Set between 0:01 - 8:59 for minimum game time. Default is OFF. If
the last ball in Flay 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 to and up until minimum
game time is satisfied.

This ad}';]stment is Not Used, allowing for Future Expansion, if any,
- and/or Proprietary (used for programming).

Set to YES or NO. When set to YES, a new game may be started
during any ball afier the first ball is completed (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 until the final ball is in play. Review Section 2, Chapter 1, Game
Operations & Features for details. i

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

Setto YES or NO. When set to YES , the display, in game attract
Adj. 38 Bill Validator mode, will show an "insert Bill Animation." When set to NO, the
display, in game attract mode will show "Insert Coin Animation."

Set to NONE, PINBALL EXPO, IFPA-PAPA or HOME. Tournament
Mode determines the default conditions to quickly prepare a game for
tournament play. When this setting is changed all audits will be
reset and all adjustments will be initiated to the particular style
selected. The game will then return to Game Over Attract Mode, as if

Adj. 39 Tournament Mode a Factory Reset had been performed. NONE - Same as a Factorg
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 excegt Free Play is enabled. HOME -
Sets game for Free Play, Extra Ball Play, No Replay, 10% Match &
30% Extra Ball.

Set to ON or OFF. When set to ON, the operator can enable the
Adj. 40 Euro. Token Disp. "knocker" cable in the cabinet to drive an external device (e.g. Euro-
pean Token Dispenser) without the game giving a replay.
Set to YES or NO. When set to YES, the lit ‘Special’ light will be
Adj. 41 Special Memory retained in memory from ball to ball for the same player. When set to
NO, the lit ‘Special light will go out at the end of each ball.

00 to 9999. Allows the operator to assign a location identification
number to the audit print-out sheet. (Will not be affected by Factory
Adj. 42 Location ID Reset.) See the end of this Section 3, Chapter 3, Go To Audits Menu,
and Chapter 5, Go to Reset Menu, for more details on Factory Reset
& Printing.
00 to 9999. Allows the operator to assign a game identification
number to the audit print-out sheet. (Will not be affected by Factory
Adj. 43 GamelID Reset.) See the end of this Section 3, Chapter 3, Go To Audits Menu,
gng Chapter 5, Go to Reset Menu, for more details on Factory Reset
rinting.

Adj. 32 Coil Pulse Power

Adj. 34 Minimum Game Time

Adj. 36 Game Restart

Adj. 37 Extra Ball Percentage

et STH AR~ co vo adjusmonts v



Starship Troopers Adjustments (44-50) b

From the ADJUSTMENTS MENU, select the "SST" /con with either Red "LEFT" or Green "RIGHT"# e
Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view
the 1st adjustment in this group. Continue to select either of the "ARROW" /cons to view each
adjustment one at a time. Select either the "-" or "+" /cons to change the value, if desired. The display will
describe the adjustment number, the adjustment name, and the adjustment total or value. The current adjustment
will remain in the display until the next adjustment is chosen or when the sub-menu is exited.

|adj. Ne| |

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj.44 MBall Restart MODERATE. Determines how Multiball can restart.
Sert1 to ON or OFF. Default is ON. Wt};uel? selt)t? ON, the lit ‘ExtTa Balf
. light will be retained in memory from ball-to-ball for the same player.
Adj. 45  Extra Ball Memory Vihen st to OFF, the It Extra Bal ight willgo out at the end of each
all.

Set 1o EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 46 Multiball Criterion NIIODERATE. Determines how the Multiball Feature is started and

played.

Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 47  Orbit Criterion IV:ODERATE. Determines how the Orbit Features are started and

played.

Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Defaultis
Adj. 48 Ramp Criterion N:ODEHATE. Determines how the Ramp Features are started and

played.

Setto YES or NO. Defaultis YES. When set to YES, the Warrior

Bug Stepper Motor is operational. When set to NO, the Moctor on the
Adj. 49 Stepper Motor Enabled assembly (Upper Left, Above Playfield) is disabled. Use the NO

setting, if the Motor is malfunctioning or is awaiting service and/or

repair.

Setlto YES or NOI. Ia\;agault is YES. When set to YES, the Brain Bélgl

: R Coil is operational. en set to NO, the Coil on the assembly (Middle

Adj. 50  Brain Bug Enabled Right, Below Playfield) is disabled. Use the NO setting, if the

Assembly is malfunctioning or is awaiting service and/or repair.

-
wvi
3
T
<
m
c
8
=
o
[
v

30 To nejustments Mens _THRSHP JRAIPERS reee®



w
n
[s]
=3
[=]
=
w
g
o

=
c
w
+

-Custom Message

[ To go directly to Adjustment 29, Custom Message, from the ADJUSTMENT MENU, select the "CUST

hbl'."’.’“ %1 MSG" /con either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button. Set
—msent the feature to CHANGE selecting the "+ con. Using either of the Flipper Buttons or the "RED" and/or
"GREEN" Buttons, select either of the "ARROW" /cons. Press the "BLACKF'J' Button (Request Installed blinks
at the top of the display and the letter A is indicated in the first position in the display. Vary the letter(s) by
operating the Left and Right Flipper Buttons (or "RED" or "GREEN" Buttons). With the desired letter indicated,
depress the Start Button to lock in the letter and advance to the next character. Repeat this procedure until the
desired message is completed in the display. Select the "<" or ">" characters to back-space (erase) and/or to
move forward in an already typed message. After completion, press the "BLACK" Button.

| Film Star Reset

To reset the game with Special Home Settings én t the normal Factoq/ Setting), from the ADJUSTMENT
MENU, select the "STAR" Icon either Red "LEFT" or Green “RIGHT" Button and press the Black
"ENTER" Button. This Special Setting automatically changes Adjustment 6, Game Difficulty, to EASY

STH

and Adjustment 28, Free Play, to YES. This setting is determined to be ideal for the home environment. See
Chapter 5, Go to Reset Menu, of this section, to change to tactory defaults if changes made are not desired.

RESETTING & PRINTING ADJUSTMENTS NOTES:

Adjustment Note: Resetting Adjustments

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

Selection of the "FACT" fcon, from the RESET MENU, will reset all adjustments to the Factory

Settings (except for Proprietary Adjustments). The display will return to the Attract Mode. To
erform any other functions, the system must be entered again bK pressing the Black "BEGIN
EST" Button on the coin door (see Chapter 1, Introduction, of this section).

Adjustment Note: Printing Audit Information

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

Selection of the "QUIK" fcon, from the PRINTER MENU, will start a quick print.

4 Selection of the "ALISON" fcon, from the PRINTER MENU, will start a Full Printout
(Downloads to a PC).

Selection of the "RESET" /con, from the PRINTER MENU, will reset the total
N of copies value to zero,

e CTHHPTRIER, o o Acstments venu



Chapter 5 of 7|

Go To Reset Menu

Overview

The Portals™ Service Menu System provides three (3) functions to reset adjustments and/or audits back 1o the
Factory Setting. See Chapter 3, Go to Audits Menu, and Chapter 4, Go to Adjustments Menu, for the Game Audits
& Adjustments information. If a reset of Coin or Game Audits is performed, the display will indicate REQUEST
INSTALLED and return to the RESET MENU. If a Factory Reset is performed, the display will indicate
REQUEST INSTALLED, the Service Sessionis exited & retums to the Attract Mode. Please note that once
reset, all customized settings are lost! Certain Audits & Adjustments cannot be reset (refer o the details below).

GO TO RESET MENU

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

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

Selectlng & activating the "QUIT" /con from the display will exit the Service Session.
eur I|

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

. | Reset Coin Audits

‘-ﬁ From the RESET MENU, select the "COIN" /con with either Red or Green Button and press the Black -~
Button. A All Coin Audits (See Fig. 1) will be reset to Factory Settings. The display will indicate d
REQUEST INSTALLED and return to the RESET MENU. Coin Audits can also be reset from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 8. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this fcon, all of the Coin Audits (5-11) are reset to zero.
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Reset Game Audits

From the RESET MENU, select the "AUD" /con with either Red or Green Button and press the Black
AlD Button. A\ All Game Audits (See Fig. 2) will be reset lo Factory Settings. The display will indicate

REQUEST INSTALLED and return to the RESET MENU. Game Audits can also be reset from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 9. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this /con, all of the Audits are reset to zero, except for the Coin Audits {(Audits 5- 11) and Audit 12,
Software Meter. Audit 12 is the only audit which cannot be reset.

¢_Reset Coin Audits * Reset Game Audlts
Earnings:Audits:(Coin Audits Onily 5-11) i

Fig. 1

FI . 2 Au. N¢ Description
9 1-4 | The first 4 Audits in the game.

5

6 Coins Thru Right Slot
7 Coins Thru Center Slot
8

9

Coins Thru 4th Slot
Total Coins
10 | Total Earnings

11| Meter Clicks

13+ | The remainder of the Audits.

=i Factory Resel

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

G0 T Resel Mo _GTisnP Jhaivers e




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

B RESET COIN AUDITS

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

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

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

RECOUE=T |
NS THLLED

If the "COIN" or "AUD" /cons are chosen and activated, the affected audits (see previous page) will be reset, the
display will indicate REQUEST INSTALLED and the display will return to the RESET MENU.
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If the "FACT" Iconis chosen and activated, all adjustments will be reset back to the Factory Settings. The display
will indicate REQUEST INSTALLED (momentarily), the Service Sassion is automatically exited and returns to the
Attract Mode.

Page 48 GTTsHP Jhaivess S T Hoont tonu



Chapter 6 of 7

Go To Fuses List

Overview

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

GO TO FUSES LIST

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button,
FLSE Select the "FUSES" Jcon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and

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

Important Notes:

Exit any sub-menu and return to the MAIN : Selecting & activating the "QUIT" /con from

MENU by selecting & activating the "PREV" ﬁ any display will exit the Service Session.
FRE Icons. If no Icons appear in the display GUT’

because of a testing function or special

display (e.g. "Help"), press any button to exit. [=1TF &1

Selecting & activating the "HELP" /con from [44EM Selecting & activating the "ARROW" Jcons
any display will show a help screen. (An selects the next or previous fuse in this group.
explanation of each Mini-Icon at that level will

cycle continuously until any active button

is pressed.)

=Bt §

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

GO TO FUSES LIST

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

BACKBOX:
F1 DISPLAY POWER SUPPLY BD.
3/4A 250V S.B.
90V DC HIGH VOLTAGE DISPLAY
FUSES LIST
om : w4
if}

bt _GTTrsHP Jhumvers Page 49

v
@
w
>
[
m
<
.2
+
o
104
T2}




A BACKBOX LAYOUT LOCATIONS: Fuses, Bridges, Relays & ROMs A

Display Power Supply Bd. i N | ) e
CPU/ Sound Board

is Not Used
in this game.

I/ O Power Driver Board

|- v AromuEe a5 (-

m’m A

T m

[SRTIITY U

*+ Afl BRIDGES rated 35A @ 100v *+*
+50v DG High Current Coils
+20v DC Low Current Coils

ARDO 2

. rrrff;rf&* @

e

+/-12v DC Sound/Display/Logic ﬁ o mtlu'
+18v DC llumination nn'rnrnrn
+5v DC Logic Voltage Note:
= ™ Hmza
DGO is Not Used
: ;

in this game.

QUICK REFERENCE FUSE CHART

"4
o
[a]
=
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w
m
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[
o
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Backbox Fuses
3/4A250VSB 90v DC_High Voltage Displa: Mﬂﬂ/ﬂ
I Bon

F6 7A 250y S.B. | 50v DC Primary High Power Cous/Fuppers

F7 | 5A 250v S.B. | 20v DC Low Power Coils

F8 [ 5A250vS.B. | 12vDC Logic Pewer .
F9 | 5A250v S.B. | 12vDC Logic Power
F20{ 3A 250v S.B. | 50v DC_Magnets
F21[ 3A 250v 83.B. [ 50vDC Coils

F22/ 8A 250y S.B. | 18vDC Conlrolled Lamps The Display Conlrcller Board (holds the
F23| 4A 250v S.B. | 5vDC  Logic Display ROM Loc: ROMO) is positioned
F24] 54250y S.B. | 6.3vAC G.l. Lamps (BRNWHT to WHT/BRN)|  Boris drosh caonciaco not e hocac)

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

F26| 5A 250v S.B. | 6.3v AC G.l. Lamps (GRN to WHT/GRN) See Section 4, Chapler 1,
F27| 5A250v S.B. | 6.3v AC G.l. Lamps (VIC 1o WHTN!O) for Backbox and Cabinet
P28l 3A General Parts.

50y 3B, | 24v.AC: NotUsadls re

Volume Conirol &
Setvice Swilches

nla 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA) (See Sec. 3, "
V \\ \\\\\\\\\\\\\
' \\\\

220v.AC Maln Fuse Line (Inta Chp. Llor

5 i i \\\ :Iayfleld ,
i q ower
n/a | 3A250v 8.B. | 50vDC Rt Flipper (BLU/YEL—»RED/YEL) \\ Interlock  USA: 8 Amp 250v Slo-Blo Fuse
Py Switch Int’l.: 5 Amp 250v Slo-Blo Fuse 27

n/a | 3A250v SB | 50v DC Mini Flipper (BLU/YEL—RED/YEL)
n/a | 3A 250v S.B. | 50v DC Lt. Flipper (GRY/YEL—~RED/YEL)
n/a | 3A 250v S.B. | 50v DC Lt Magnet (VIO/YEL. »BRN/GRN)
n/a | 3A 250v S.B. | 50v DC Rt. Magnet (VIO/YEL —BRN/BLU)
n/a | 3A 250v S.B. | 50v DC _Brain Bug (RED/WHT < »VIO/YEL)

Service
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Section 3 | Chapter 7 of 7]

Go To Help Screen

Overview

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

GO TO HELP SCREEN

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

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

Important Notes:

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

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

Selectin? & activating the *"HELP" /con from [<[# These "Mini-lcons" vary in functionality

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  [RIIH  Refer to the beginning of each chapter in this

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

is pressed.) or select the "HELP" /cons in the display
DR where the /con in question is being used.

<o) Elimp|

Review Chapter 1, Introduction: How to enter the Portals™Service Menu. The chapter outlines
the entire Portals™Service Menu. View the lcon Tree in this
manual which describes the names and menu descriptions of each
Icon. View the display, after selecting and activating either of the
"HELP" or "?" fcons.

Review Chapter 2, Go to Diagnostics Menu: Find all the tests needed to troubleshooting the game.
Review Chapter 3, Go to Audits Menu: Gather play information and printing functions (downloading).

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

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

Review Chapter 6, Go to Fuses Menu: View the location & descriptions of the game fuses (the same
information is referenced in the Fuse Chart Table on pg. i).

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

PROBLEM/SOLUTION TABLE

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

PROBLEM SOLUTION

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

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

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

o Check CPU Board, possibly failed.

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

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

The display blanks out.

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

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

tcons "scroll' along continuously in the MAIN
MENU.

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

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

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

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

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

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

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

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

function (See Chapter 5).

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

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

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

¢ This is normal. After a FACTORY RESET, the
Service Session is automatically exited (See
Chapter 4).

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

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

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

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

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

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

persists, call Tech. Support for additional heip.
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Chapter 1 _of 2|

Parts Identification & Location
(The Pink Pages)

Overview

This section provides the part numbers and locations of all the components in the pinball machine. The parts are
arranged in basically 3 d?roups: Backbox, Cabinet, and Playfield. Generic parts which may change as production
continues (quantity and/or size) are listed together. Quantities greater than 0 indicates that the part is used in this
game. Since quantity changes may occur, an item indicating "0" may be used. Compare the item which needs to
be replaced with the drawings provided (the posts, sockets, bulbs and rubber rings are drawn actual size). Major
Assemblies & Ramps are detalled in the Blue Pages, Chapter 2, Drawings for Major Assemblies & Ramps.
Important: Read all “Take Note:" items.
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Backbox (Back Side) Assembly, 505-6002-59-59A (Items 1-37)

g

T A W 7 = 3

Take Note:

* An asterisk { * )
indicates items are
not noted in the
picterial.

+ When ordering ltem 3,
please specify the
Game Name to raceive
Bd. wicorrect ROMs.

1. See the Next Page
for Associated Parts
A-C Part Nss.

N7 G0 T P O D SO T T

515-6704-00

4 i .
1 | Backbox Housing (Wood) 525-5453-01 | 15 | Top Support Mounting Bracket Left
{2 [ PCB Meatal Mounting Plate | 535-5809-04 | 16 | Top Support Mounting BracketRight | 1 | 515-6704-01
item 2 secured by; #8 X 1/2° HWH AB (Zinc) Blus (Qty. 13) (234-5101-05) and #8 Washer Support Mounting Bracket (Sma") 515-6706-00

17 2
(Qty. 3) (242-5005-00) fterris 15, 16 & 17 secured by: #8 X ¥6° PFH MS (Zinc) (Qty. 10) [237-5002-00)

3 1 | CPU/Sound Board (Mono) 1 1520-5136-10 ["338T Support Bracket | 535-8041-00 |
4 | Display Power Supply Board 1 | 520-5138-00 | Ttem 18 secured by: #6 X /8" HWH MS (Zinc) (Qly. ) (237-5008-00
5 _| ¥/O Power Driver Board 1 | 520-5137-01 | 1g [ *Swing-Out Am" Top Suppori Bracket | 2 X
Ttems 3, 7 &5 sacured by: #6-32 X &/8" HWH MS (Qly. 19) (237-5903-00) Tlems 19 sacurad by: Washer 14" 1D X - ODX 049" Thk (. 2] (242-5000-00), Washer #10
Fiuorescent Light Bracket Assy, Left 732 IDX 5 OD X 116 Thi (Qly. 2) and #1032 X /8" PPH MS (Sems) Zinc (Qty. 2 (232-5401-00)
T o0 [ Deflector Pad 2 | 545-5428-00
21 | Comer Support Bracket Left 1 | 515-6703-00
22 | Comer Support Bracket Right 1 1 515-6703-01

Items 21 & 22 securad by: #10-24 X 1-1/4" Carriage Bolt Sq. Neck (Qty. 4) (231-5012-00},
#10-24 X 1' C.B.S.N. (Qly. 4) (231-5021-00) and #10-24 Keps Nul (Qty. 8} (240-5207-00)

23 [ Deor Restraint Bracket | 1 [ 535-8127-00
Ilems 28 secured by: #8 X 172" HWH AB (Zinc) Blue (Qty. 2) (234-5101-05)
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24 | Lock Mounting Plate | 2 1535-8128-00
Iterns 24 secured by: #8 X 172" HWH AB (Zinc) Blue (Qty. 4/per) (234-5101-05)

Hterns 6 & 7 secured by; #1024 )(1 1/4" Carriage Boll Sg. Neck (Qty. 4) (231-5012-00)and | 25 | Fusa Description Decal Game N2 59 1 B820-6152-59

#10-24 Keps Nut (Qty. 4) {240-5207-00) o6 1T o13/8" X 1/4° Poly Foam Tape > 41| 626-5038-00

8 | Fluorescent Tubs (F20T12CW} 1 | 165-5031-0 27+ | Fuse Label (UL) 1 | 820-6143-00

g+ | 3/4" Reinforced Strapping Tape (6") 1 | 626-5040-00 | g+ | Backbox Date Labsl 1 850.5091-00
10 | Starter - Fluorescent (FS2 Light) 1 165-5011-01 29+ | Ribbon Cable, 20-Pin 11 036-5000-04 |

Ballast Assembly 30+ | Ribbon Cable, 26-Pin 1 | 036-5001-80

Item 29 (20-Pin) connects the CPU/Sound Board 10 the I/O Powar Driver Board.
Item 30 (26-Pin) connects the CPU/Sound Board 16 the Display Controller Board.

31+ | Display Cable Wiring Hamess [ [ 036-5409-01

o 11 sectred by: 46 X /6 HINEI AB (2na) (G, 2) (294-5000-00) 0 4" tem a1 01" wll inciude 2 Ferrite Core Halves (126-5021-00); 00" does hot include them.
[12 | Backbox Lock & Key [ 2 | 355-5018-01 32+ | Fluor. Poweu_' Cable Wiring Hamess 1 1.036-5414-10
[13 | #1 Roto Lock Female (R2-0002-02) | 1_| 355-5006-02 | -33* | " Clamp (Single) 9 | 040-5000-09
Jtem 13 secured by: #10-24 X 1-3/4" CBSN (Qly. 2) (231-5022-00), #10-32 Nylon Stop Nut | 34+ | 3/4" Clamp (Single) 3 | 040-5000-08
2) (2405203 00) and #10 Washer 732 10X 5 OD X /16" (Qty 2/ @42500300) _ " 354 172 Clamp (Single) 1| 040-5000-08

: ’ 36* | 1/4" Clamp (Doubis) 3 | 040-5000-23

::1m |4s§cau$elz(d\t{ye néuiq’l"sﬁejgw);; 8631 5000-00) 545 5072-62 { 37+ [ Seraw Down Cabla Tie 2 | 040-5005-00
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Iterms 33-35 & 37 secured by: #8 X 1/2* HWH AB (Zinc) Blue (Qty. 15) (234-5101-05);
liem 36 secured by: #6 X 1/2° HWH AB (Zinc) Red (Qty, 3) (234-5001-02)
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Section 4, Chapter 1
Parts Identification & Location



Backbox (Front Side) Assembly, 505-6002-59-59B (ltems 1-16)
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Side View
Take Note: of SA-5E

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

= HVIG 5 \ -
1 | Backbox Door Pane (Wood) 1 | 525-5453-02

Itern 1 contains #8-32 Insert Nuts (Qiy. 46) (240-5320-00) inlaid in the Door Pane and
Sega Logo Stick-On Plate (Qty. 1) (535-7877-00).

terms B-9 secured by: #8-32 X 3/6" HWH AB Zinc (Qty. 3) (237-5903-00), #10-24 X 1-1/4
Carriage Bolt Sq. Neck {Black) (Qty. 3) (231-5012-00), #10-24 Keps Nut {Qty. 3)
(240-5207-00) and #8-32 Nylon Stop Nut (Qty. 8) (240-5005-00)

24 | Speaker Mounting Plate (Left - Biack) | 1 | 515-6681-00
2B | Speaker Mounting Plate (Right - Raw)| 1 | 515-6681-01
3 | Speaker Grill {Left Black wio Artwork) | 2 | 535.8081-00
4 | Speaker 4 X 4 Quam (#89-9572) 1 | 031-5004-00

lterns 2A/B, 3 & 4 sacured by: #8-32 X 8" HWH MS (Serns) Zinc (Qty. 4) (237-5903-00),
#10-24 X 1-1/4* CB 8q. Neck (Black) (Qty. 4) {231-5012-00}, #10-24 Keps Nut (Qty. 4)

53 I L)

AL 4 Aty 45 b s o =
11 | Backglass Assy. Retainer Brit. (Top/Bot) 535-8001-00

(240-6207-00) and Rivet - 1/8” o X 3/16” (Qty. 8) (248-5001-00}
5 | Dot Matrix Display Board Assembly 1 | 515-6713-00

2
12 | Backglass Assy. Retainer Brkt. (Sides)| 2 | 535-8002-00 |

i

{tems 11 & 12 secured by: ¥10-24 X 1-1/4* Carriage Bol Sq. Neck (Qly. 2) (231-5012-00),
#10-24 Keps Nut (Qly. 2) (240-5207-00), #8-32 X /8" HWH MS (Qty. 7) (237-5903-00} and
#8 X 1/2° HWH AB (Qly. 6) (234-5101-05)

13_] Lock Bracket [ 2 T535-8037-00]

:| Itern 13 secured by: #8-32 X 3/8" HWH MS (Sems) Zinc (Qty. 4) (237-5003-00)

14* | 1'0f 3/8" X 1/4' Poly Foam Tape 3.33 | 626-5038-00

15+ | Speaker Cable Wiring Hamess 1 | 036-5388-01

| 16* | 1" Clamp (Single) 3

040-5000-09

SEE THE PREVIOUS PAGE FOR LOCATIONS:
ASSOCIATED PARTS ARE NOT INCLUDED WITH THE BACKBOX ASSEMBLIES.

A | Backbox Hinge (Full Length Left éldé) 1 A39b.5631 -00

| Item A secured to Backbox by: #10-24 X 1-1/4" CB Sq. Neck (Black) (Qty. 8) (231-5012-00)
1 and #10-24 Keps Nut (Qly. 8) (240-5207-00)

Section 4, Chapter 1
Parts Identification & Location

_GTIRSHP JRTIPERs

| BRI O (& . 04D:B000.0 B_[Fivot Hinge Left [ 1 ]535-7999-00
6 | Plastic Shield (Display Cover) 1 | 545-5800-00 | C [ FivotHinge Right 11 | 535-7999-01
7 | Showcase Bfazel (Black Pla.stlc) 1 | 545-5752-01 l":dm?g & 28 ;m;:n 3?5‘&"25’754%5 :;(/;}'&D) X 1-1/4" C.B. 8. Neck (Qty. 4) (231-5003-00)
g8 | Display Retainer Bracket (Sides) 2 | 535-8036-00 | Uems B & C secured to Cabinet by: 1/4™-20 X 7/8* Carriage Bolt Sq. Neck (Qty. 2)

{231-5014-00), Hinge Spacer (Qy. 2) {530-5099-00), Washer 1/4* 1.D. X 7/8° 0.D. (Qty. 2)
(242-5016-00), Washer 1/4* [.0. X 1 O.D. (Qty. 2} (242-5009-00)
and 1/4°-20 Flange Nut (Qty. 2) (240-6300-00)
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Cabinet - General Parts
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Take Note:

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

SEE NEXT PAGE FOR
CABINET SWITCH NAME
PART N¢ TABLE A-K.

2. See Playfield - General Parts
(Below), Page 58, for associated
brackets attached to the playfield.

Cabinet Part Nam (TY net B ime
1 | Game 59 Screened Cabinet (Plain) 1 I Input Box Sub-Assy. (no Vol. pet)

(2 [ Coin Door (with Validator) USAonly | {1 |500-5018-172 [
Item 2 secured by: 1/4°-20 X 1-1/4* Canriage Balt Sq. Nack (Qly. 4) (231-5003-00) and
1/4’-20 Flange Nut (Qty. 4} (240-5300-00)

[ 3 [ Ball Shooler (Plunger) Assembly [ 1 [s006146-0004

Item 30 securad by: Suppon Plate (535-5027-00), #10-32 X ¥8" HWH Swage (Sem)
(Qty. 3) (237-5085-00) and #6 X 58" HWH (Qty. 2) (234-5002-04)

[_4A | Flipper Button Assembly Red |3 | 500-5026-32
["aB* | Pal Nut for Fiipper Bution | 3 | 240-5003-00 ||
ltem 4 is fittad with: O-Ring 11/32° X 7/32" X 1/16" (Qty. 1/per) {545-5650-00) -
5A | Slide & Pivot Support Bracket - Right | { | 535-5989-00 ||
5B | Slide & Pivot Support Bracket - Left 1_| 535-5990-00 [

031-5007-00

- Round - 8" & 8010HC 4Q

Item 5A/B secured by: #10-24 X 1-1/4" Camiage Bolt Sq. Neck (¥/per) {231-5012-00) and 21 Ll 1

#10-24 KEPS Nut (¥per} (240-5207-00} 22 | Speaker Gnll 7" X 7" 1 | 545-5072-03
[ 6 [PropRod [ 1 | 535-7553-00 ["p3 [Front Molding Lockdown Assembly | 1 | 500-5020-01

Item 6 secured by: #10-24 X 1-3/4" Catriage Bolt Sq. Neck (231-5022-00), Item 23 sacured by: #10-24 X 1-1/4" Carriage Balt (Qty. 2) (231-5012-00) and #10-24 Keps

Washer #10 732" 1D X .5" OD X 1/16" Thk and #10-24 Nylon Stop Nut {240-6206-00) Nut (Qy. 2) (240-5207-00)

7*_| Mylar Carriage Bolt Cover Disc 6 _| 820-5041-00 | 24+ | Front Molding Lockdown Spring 1 | 265-5008-00
8 | Back Box Stop Block (outside Cabinet) 2 | 546-5795-00 | o5+ | Front Molding - Black 1 |5005757-01-00

(548500000, T 00 77 Caringe Bl S Neok Zien (201-5003.00 and o | 26* | PIF Glass (Tmprd ) 21* X 43" X3/16" | 1 | 660-5001-00

1/4'-20 Flange Nut (2/per) (240-5300-00) 27 | #1 Roto Lock Male 1 | 355-5006-01
g | Grills2-1/2" X 18" (on Back & Bottom) 545-5072-02 W ok il (on Backh: B AL oo

10 | Cash Box Plastic Bottom B45-5000-00 | 00y S oo 2) (340, 5omagy 0% Sa Neck (Gty. 2) (231-5022.00) and

11A_| Foam Rubber 1/2* X 3/4" (behind ltem 10) 626-5004-00 Hex Key Allen W 516" x B
11B | Foam Strip (2/per Flipper Switch FrontBack) 626-5042-00 Sg l L:; A:syembelc rench | 1 I Z;gg_ggg: _(5)8 |
12 | Cash Box Lock Bracket (wire) 535-7562-00

13 | Cash Box Cover {Validator) 535-5013-03 .

14 | Transformer with Ballast Winding
15 | Rear Glass Channel 20%" Length
16 | Foam Rubber 3/8" X 3/16" ¢nitem 15)

17 | Cabinet Pedestal Bracket
ftem 17 secured by: #8 X 34" PFH (Zinc) (Qty. 3) {237-5622-00)

010-5012-00 = = Shleoll }fr) -
ltemn 29 secured by: Leg Bolt Back Plate (535-5703-00) end Leg Bolt 3/8° X 16 X 2-1/2" Hex

545-5038-00 | &/8° Hd. (2/per) (231-6001-01)

626-5001-00 | 31+ | Plastic Backpanel Shield (Black) [ 1 [ 545-5838-01 |
B535-B035-00 | item 31 secured by: #6 X 1/2* PPH (Black) (Qty. 4) (237-5805-00)

32 * | Corrugated Tubing 1% & Black, 1) | 3 | 605-5008-00 |
18 | Plastic Channel 425" Lg. (Lt. & Rt.) 545-5017-00 | Above Item covers the Cables W.H. (16™/ea.} going into the Backbox from the Cabinet.

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

Itern 1€ secured by: #10-24 X 1" Carriage Bolt Sg. Neck (2/per) (231-6021-00),
#10-24 Hex Nut {2/per) (240-5202-00) and #8 X 5/8° Tamper Froof (237-5947-00}
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Cabinet & Playfield - Switches

5 — i)

Take Note:

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

Dual SwitchAssy.

inside Coin Door 1. For switches usad corresponding to the Switch Matrix Grid of
this game, see Seclion 3, Chapler 2, ...Diagnostics.

2. For iocation of the Cabinet Switches, see the previous page.

3. 1 Items 13-17, Stand-Up Targets, see the Plastic Part Color
Chart on Plastic Posts and Spacers, further in this chapter, for
other color altematives, if color desired is not available.

4. Legend Note: !tems noted with a white square (T are mounted
abave the playfield; items noted with a black square [l are
mounted below the playfield or on/in the cabinet.

Service Switch Set
on Coin Door

4! ; : DWIICH
Start Butlon Sw. Assy. (Yeliow Flip. Styls) 500-6090-06 OPTO TRANS Board 1 | 520-5124-00
B Coin Door Switch (USA) 4 | 180-5024-00 1A OPTQ REC Board 1 | 520-5125-00 Ju
Coin Door Switch ( ¥ Japan) n/a | 180-5091-00 1B OPTO TRANS Board 2 | 520-5082-00 =
OPTO REC Board 2 | 520-5083-01 o
D* | Slam Tilt Switch (On Coin Door) 1 | 180-5022-00 | 2 | Shooter Lane Switch Assembly 1 | 500-6096-00 —
E | Cabinet Plumb Bob Tilt Switch <t
S
Diode N s & 200 t
L 3 | Micro Sw. Rollover Assy. (Rt Brkt.) 7 | 500-6227-02 g
3 | 180-5160-00 | 4 | Micro Switch (Roller Actuator) 5 | 180-5119-00
G+ | EOS Switch (on Lwr, Flippers) 2 | 180-5149-00 | 5 |Micro Switch (on: Super VUK) 1 | 180-5052-00
H | Service Switch Set (X3 on Coin Door) | {1 | 180-5012-03 6 | Micro Switch (on: Wire Ramp) 1 180-5093-00
I | Service Outlet 1 180-5008-01 7 | Micro Switch ("Y* Actuator) (on: VUK)| 1 180-5116-01
J__| On/Off Switch 1 180-5001-00 | 8 | Turbo Bumper Switch 3 | 180-5015-03
K | Dual Switch Assembly 1 | 500-5808-00 | 9 | Slingshot Micro Switch 4 | 180-5054-00
8 | 10 | Micro Switch (Roll-Under Gate) 3 | 180-5087-00
35 i [ 11 [ Micro Switch (High Form) 3 | 180-5057-00
12 | Limit Switch (Cheny #E33-80N) 3 | 180-5165-00
13% | Modular $-U Target Narrow (Yellow) 6 | 500-6138-
SEE ABOVE PARTIAL CABINET ORANNC M8 UMM "4 [Vl S Tarel Founa (G| 2 | 500-6075.02
154 | Modular S-U Target Square (Green) 4 | 500-6139-04
164 | Modular S-U Target Rectangle (Blus) | 2 | 500-6228-05
174 | Sw. & Target Assy. 1°X 11 Rect. (White) | 1 | 515-6027-08
Page 67
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Playfield - General Parts (Below)

Item 1 secured by: #8 X 1/2" HWH AR (Zinc) Biue (Qty. 1/per} (234-5101-05) and #8-32 X
5/8" HWH Swage (Ser} Zinc (Qty. 1/per) (237-5975-03)
[ 2 TPiayfield Support Slide Bracket [ 2 [ s535-6862-02 |

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

[ 3_[Edge Stide Brackat 2 [535-5988-00 |
ftem 3 secured by: #4 X 1/2" PFH (Zinc) (Qty. &/per) (237-5840-00)

[ 4 _[PivotPin Bracket Welded Assembly | 2 | 500-5329-00 |
tem 4 secured by: #8-32 X 5/8° HWH Swage (Serr) Zinc (Qty, 2/per) {237-5975-03)

[ "5 [ Playfield Shipping Brackst | 1 [535-7729-00]
(tem 5 sacured to the Playfleld by: #8-32 X 1" Carriage Bolt Sq. Neck (Qty. 2)

(231-5031-00) end #8-32 Nylcn Stop Nut {Qty. 2) (240-5102-00)
Hem 5 secured ta the Cabinet by: #8 X 5/8” HWH AB (Zinc) Green (Qty. 3) (234-5102-04)

Note. t-Up, lem 8,

r

4X Disp
Item 6 secured by: #6 X 5/8° HWHW AB (Qly. 3} (234-5002-04) and
1/4" SIf. Rtn. Spacer White {Qty. 3) (234-5007-02)

520-5166-00

7 | 2-Lug Diode Te | Strip 2 | 055-5203-00
8 | 3-Lug Diode Terminal Strip 1 | 055-5204-03
9 | 5-Lug Diode Teminal Strip 4 | 055-5204-05
10_| 7-Lug Diode Terminat Strip 4 | 055-5202-07

Items 7-10 secured by: #6 X 3/8 HWH AB Zinc (Qty. 16) (234-5000-00).

NOTE: ltems 7-10 use 1N4001 Diodes (Qty. 18) (112-6001-00) and 1N4004 Diodas (Qty. 4)
(112-5004-00). 1N4001 Diodes are for Switches & Lamps, 1N4004 Diodas are for
Coils/Molors. Sea Section 5, Chaplsr 2, Playfisk! Diode Terminal Strip & Fuse Locations for

Diode Usage & Wire Colors.

[ 3A 250v Slo-Blo Fuse 6 _| 200-5000-08 |
" { Fuse Clip Holder (Sockef) 6 | 205-5000-01 |
Itemn 11, Fuse Clip Holder(s) secured by: #6 X 1/2° PPH AS (Qty. 1/per) (237-5805-00)

12 #8 Solder Lug 2 | 055-5140-08

Diode, 1N4001 112-5001-00
Item 12 secured by: #6 X 5/8" HWH AB Zinc (Green) (Qly. 1/per) (234-5002-04),

N Vs Tetis Part. PLPartNe |
n/a *| 3%" Plastic Post (holds cables) 545-5253-01
n/a *| 4" Cable Tie PLTIMXMR 218 040-5001-01
n/a *| 4" Cable Tie Black 3 | 040-5007-00
n/a *| 5%" Cable Tie PLT1.51 10 | 040-5001-02
n/a *| 5%" Cable Tie PLT1.5M-XMR 159| 040-5001-06
n/a *| 10" Cable Tie 2 | 040-5001-05
n/a *| Insulating Tubing %' @ (CLR) (12 Long) | 3 | 605-5006-00
n/a *| Insulating Tubing #18 (Teflon) (12°Long) | 1 | 605-5003-00
n/a *| Heat Shrink Tubing %" @ (BLK) (12 Loy | 2 | 505-5002-00
n/a *| Heat Shrink Tubing 14" ¢ PUI24 12' 0y | 5 | 605-5006-00
r/a *| Heat Shrink Tubing %" o (CLR) (12*La) | 3 | 605-5004-00
n/a * | Heal Shrink Tubing %" @ (BLK) t1z’Lg) | 2 | 605-5004-01
n/a *| Heat Shrink Tubing 14" 8 (WHT) 012 Lgy| 1 | 605-5010-00
n/a *| Spiit Flex Tubing 11" @ (12* Long) 2 | 605-5008-00
n/a_*| Split Flex Tubing 14* @ (12 Long) 3_| 605-5008-01
n/a *| Split Flex Tubing 1" @ (12" Long) 1_| 605-5008-02
n/a *| Braided Expandable Tubing 4’ 8 1) | 6 | 605-5012-02
Page 58
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Take Note:

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

For Sockets & Bulbs (drawings & part numbers) see Pgs. 65-67.
For Swilches & Targets see previous page 57.

For OPTO Switches see the Blue Pages, Sec, 2, Chp. 2 and

for PCB patts see the Yellow Pages, Sec. 5, Chp. 4.

For Major Assemblies, Ramps and/or Under Troughs, see the
Blue Pages, Sec. 2, Chp. 2

Note: Tubing is used to insulate various cablesiugs. Tubing
can only be ordered in 12" increments. Cut the amount re-
quited for each application. Cut sizes are vaniable in length.
The quantities reflect total lengths required for entire game
(averaged up to nearest foot).

Legend Note: I[tems noted with a black square il are mounted
below the playfield.

Section 4, Chapter 1
Parts Identification & Location



Playfield - General Parts (Above)

. \bove PlaVfield | ) SPI ;i
E Wa * Playfield Screened (No Parts) 1 | 830-5159-00
2 ™ Playfield Complete wilh all Parts 505-6004-50.59
1 | Bottom Arch Assembly (Plastic) 1 | 500-6005-00-50

ltem 1 secured by: #10-24 X 2-1/4" PFH MS (Zinc) (Qty. 2) (237-6659-00). Note: Decals
are nol included with the above assembly. See Playfield - Bulyrate, Decals & Mylar {Pg. 60).
[ 2 T'Snubber Bracket (under item 14) [ 1 1 535-8155-00 |

ltem 2 secured by: #8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 1) (237-5575-03) and
#8 X 1/2 HWH AB (Zinc) Blue (Qily. 1) (234-5101-05)

3 | 1-1/16" Steel Balls 4 | 260-5000-00
4A | Mini-Mars Light Cover Snap-in (Bius) | 4 | 550-5030-05
4B | Mini-Mars Light Cover Snap-In (Yellow) | 4 | 550-5030-06
A4C | Mini-Mars Light Cover Snap-In (Green) | 4 | 550-5030-04
4D | Mini-Mars Light Cover Snap-In (Red) | 4 | 550-5030-02
5A* | Rubber Lite Cover RED (on Pops/Sign) 4 | 545-5014-02
5B* | Rubber Lite Cover ORG 1_| 545-5014-07
5+ | Rubber Lite Cover BLU ¢on Sign) 1 | 545-5014-05
5D* | Rubber Lite Cover FLUOR. ORG. 3 | 545-5014-10
6 | Light Reflector 2 | 545-5409-01
- E 7 1-Way Gate Mounting Bracket 1 | 535-5269-06
Wire Gate (for above) 1 | 535-5307-09
E ltems 7 secured by: #6 X 1/2* PTH A (Zinc} (Qly. 1) (237-6808-00)
[ 8 [ FlatRai Shooter Lane Ramp [ 1 [535-8145-00 |
ltems 6 secured by: #4 X 1/2° PFH (Black) {Qty. 2) (237-6840-00)
[ 9 |Ramp Mounting Bracket Type #1 | 5 [ 515-6508-00 |

ltems 9 secured by: #6 X 1/2° PTH A (Zinc) (Qty. 2/per) (237-5809-00)
NOTE: Forthe Hex Spacers supporting the Ramp, see page 63 and compare size for Part
Nurnber identification.

[10* [ Slingshot Buiyrate Protect Washer | 4 | 242-5059-00 |
Note: ftom 70 dimensions = 187" 1D X 875" O.D. X 048" Thick (Zinc)

[ 11 [ SVUK Enter/Exit Scoop undertemta | 1 | 535-8154-00 |

Item 11 secured by; #8-32 X 1" HWH MS (Zinc) (Qly. 2) (237-6830-01) and
#8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

12 | Tanker Bug Assembly

w
+
.
I
o
<
c
o
9]
]
v

~om 12 by: 1° X 14° Tap (Qty. 2) (264-5008-06)
[[13_Pulse Cannon [ 2 [880-5007-00 |

[tern 13 secured on: Screen Plastic (Butyraie) -12 & -13 (Lefl & Right Return Lanes)
(830-5926-12 & -13) with #6 X 3/8" HWH AB Zinc (Qty. 2/per) {234-5000-00)

Take Note:

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

1. Some unique parts (such as Plastic Toys) may be a partof a
Major Assy.; see the Blue Pages for patts not appearing on this % 5
page. If you still cannot find the part required, call Sega Pinball Ttem 14 secured by: #6 X 1/2" PTH A (Zinc) (237-5809-00);

Technical Support, 1-800-542-5377. Supported by: 1-1/8" X 1/4* Hex Spacer #6-32 Tap. (Qly. 2} (254-5008-17).

2. Legend Note: items noted with a white square (7] are mounted : g : ; z
above the playfield.

Special Note: Order ltem 15 it a Post was aed/smovsd at Center Drain to "hide® hole. ]

pars deniitcaton & Locatin _CyMRSHP JRIIPERS. rese s



w
(9]
[a]
[=d
Q
3
B
T
1]
=~
—+
n

Playfield - Rubber Parts (Rings Actual Size)
3"1D. o
H 2" 1D. '

2" 1D.

2V, 1.D.
(does not exist)

How to measure:
Lay ring over circle of
closest size. If you see the
outside edge of the circle, move
to 1 ring smaller. With the correct
size, the inside edge of the circle will
be seen within the inside edge of the
Rubber Ring.

Note: Therings will s tre tc hwith
uss. Always go to the size smaller.
(1.D. = Inside Diameter ;

Q.D. = Outside Diameter o)

2" 1.D.

+ Fipper Acsamblion

| C o ——
e S

D] St g Yacker

VUK
» Warrior Bug (Qry. 2)

1%" 1.D.

%he" 1D, %" LD. 76" OD. %" OD. 3

00o
T Jon] 3

11" 1.D.

during p

i

) 212 ALY 1%

Small Flipper Rubber Ring 2" 1.D. Black Rubber Ring | 2 | 545-5348-08 | §4
Large Flipper Rubber Ring 545-5277-00 EENEN . s R
Rubber Deflsctor Pad (Bumper) 545-5428-00 | 6 | 1%" L.D. Black Rubber Ring | 1 | 545-5348-07 | # E
Rubber Bumper (Grommet) . b R e 'lg
R e X i . 1* 1.D. Black Rubber Ring 1 | 545-5348-05 g%
Post Rubber (Sleeve Short) 12 | 545-5151-00 %" 1.D. Black Rubber Ring 2 | 545-5348-04 2 3

G | Post Rubber (Slesve Tall) 6 | 545-5308-00 | 10 [ %" 1.D. Black Rubber Ring 4 | 545-5348-02 |5
11 | %" I.D. Black Rubber Ring 9 | 545-5348-01 mE

2| 2%"1.D. Black Rubber Ring 1_| 545-5348-20 | 12 |7/ O.D. Black Rubber Ring 2 | 545534817 | 8 &
[ 38 [2%"1.D. Black Rubber Ring | 1 1545-5348-09 | 13 | %" 0.D. Black Rubber Ring 7 | 545-5348-19 | "o

Page 60 Wflllﬂmﬂ [”5 Parts Idef‘t?f?;ft?or‘: ,&Ctgc?:i:);



Playfield - Plastic (Butyrate), Decals and Mylar

2 !E—ullaf i
0 2,

008

Gy

AOLPERS

Plastic Plastic
Screened Clear
Take Note:

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

To order the entire Decal or Plastic (Screened or Clear) sheets,
use the Part N2 with the "-XX" ending. For individual pieces
replace the *-XX* with approprate last 2-digit number.

Allention: Individual pieces may not be available.

Legend Note: ltams noted with a black square [ll are Screened;
...& white square (7] are Clear; ...a gray square jij are Mylar.

Section 4, Chapter 1
Parts Identification & Location

_GTirsH Jhoieess

B830-5926-XX

Plastic Sheet Screened (01-21)

44 .:j b
Entire

Entire Plastic Sheet Clear (C1-C5) 830-5927-XX_
01__| Screened Plastic (Top At. Cmr. of Plavfield) | 1 | B30-5926-01 |
02 | Screened Plastic (TopLt. Crar. of Piyfieid) | 1 | 830-5926-02
03 | Screened Plastic (inner Lett Orbit) 1 | 830-5926-03
04 | Screened Plastic (Inrer Right Orbit) 1 | 830-5926-04
05 | Screened Plastic (by Left Ramp, LeftSide) | 1 | 830-5926-05
06 | Screened Plastic (Lett Side of Playfield) 1 | 8380-5926-06
07 | Screened Plastic (Around YUK Right 5ide) { {1 | 830-5926-07
08 | Screened Plastic {Around YUK Left Side) 1 | 830-5926-08
Q9 | Screened Plastic (Right side of Playfietd) | 1 | 830-5926-09
10 | Screened Plastic (Let Siingshot Cover) 1 | B30-5926-10
11 | Screened Plastic (Right Slingshot Cover) 1 | 830-5926-11
12 | Screened Plastic (Right Return Lane) 1 | 830-5926-12
13 | Screened Plaslic (Left Retum Lane) 1 | 830-5926-13
14 | Screened Plastic (Arch over shocter Lane} | { | 830-5926-14
15 | Screened Plastic (Left Ramp Right Side) 1 | 830-5926-15
16*% | Screened Plastic (Keychain) 1 | 830-5926-16
17 | Screened Plastic (Lt/Bot. PopCapTops) | 2 | 830-5926-17

17A_| Screened Plastic (Rt Pop Cap wihole) 2 |830-5926-17A
18* | Screened Plastic (Ramp Enter SignFight) | 1 | 830-5926-18
19* [ Screened Plaslic (Ramp Enter Sign Leh) 1 830-5926-19
20* | Screened Plastic (Tanker Bug Sign) 1 | 830-5926-20
21* | Screened Plastic (Warrior Bug Sign) 1 830-5926-21

Itams 18, 19, 20 & 21 have sockels riveted to the Screened Plastic. If any one of these
individual pleces are required, and riveting (or removal ol ivets) is not an option, order
515-6777-XX-69 which will include the riveted sockets, bulbs, rubber lite covers & cable
attached to each Screened Plastic (replace tha "-XX-* with 18, 19, 20 and/or 21).

C1 | Clear Plastic (males with 02 above) 1 | 830-5927-01
Supported by: 1/2* X 1/4° Hex Spacer #6-32 Tap (Qty. 3) (254-5008-03) & 1/2" X 3/8" Spacer
Gray (Qty. 2) (254-5000-01).

[ Gz [ Clear Plastic (mates with 03 above) | {1 | 830-5927-02 |

Supported by: 1/2° X 1/4" Hex Spacer #8-32 Tap (Qty. 5) (254-5008-03), 1" X 1/4" Hex
Spacer #5-32 Tap (Qty. 1) (264-5008-06} & X8 X 1/4" Hex Spacer #6-32 Tap (Qty. 1)
(254-5008-12)

[ c3 [ClearPlastic (on Ramp (Upr. Rt) | 1 [ 830-5927-03
| C4 [ClearPlastic (4X Dome Mtg. Base) | 4 | 830-5927-04

Hlem C4 have sockets riveted to the Screened Plastic. I( this individual piece is required, and

riveting or removal of rivets) is not an option, order 515-6776-01-59 which will include the wvi
riveted sockets, bulbs, Mini-Mars & cable attached to the Screened Plastic. t
(L5 [Clear Plastic (Upper Left Ramp) [ 4 [ 830-5927-05 | [
‘MYlar Name : : <t

Mylar Pad - Starship Troopers 820-5868-00 c

2 | Mylar Square Pad - Ball Drop 2 | 800-5815-00 o

M3 | Mylar Sling Shot Protector 2 | 820-5821-00 T

* | Mylar Cover Discs (on Cabinet) 6 | 820-5041-00 $

a0 ]

eneric Decal Nam

| n/a* | “Suitable for Indoor Use Only (UL)" 1 | 820-6001-01
n/a* | "High Voltage Label (UL)" 2 | 820-6082-01
n/a* | "Power Box Decal - USA" 1 | 820-6123-01

[ n/a* | ‘Danger Coln Door Label (UL)* 1 | 820-6140-00
n/a* | "UL Listing Label" 1_[820-6141-00
n/a* | "Fuse Lable (UL)" 1_| 820-6143-00
n/a* | "Start" (Word & Arrow) Decal 1_1820-6177-00

Page 61
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Playfield - Metal Posts and Nuts (Actual Size) {

em 1 Postused In

Bottom 1
#10-32 Bottom
Thread #8-32
Tiwead
Top
#8-32
Thrlnd
#6-32
e
) g N 3
‘f@® ! v &
i i i
1 z i
2 2 £8
I
2 g §
§ § §
e 11 12
t t 3
Bottom Bottom Bottom
#10-32 #10-32 #10-32
Thread Thread Throad

“ Mini- Posl Wood Scrow | & | 530.5004.00 |

can use a Post Rubber Sleeve (Toll)
545-5308-00

Shown Bdow-
* #5.3.
Nylon St

Top & Side Views

lon Stop Nuts
ot Shopn

2405010-00
» #8-32:
240-5102-00
« #1032
240-5203-00
* #10-24:
240-5206-00
« #4-40:
240-5303-60
* 44-40
{18/8 Stalnless):
240-5303-01
» 5116"-18:
240-5316-00

Top Bol%om
#8-32 #6-32

Thread
1

Top View

Hex Nuts
Nat Shown:
« #8-32:
240-5103-00
« #10:32:
240-5201-00

+ #10-24;
240-5202-00

* #1032 X 3"
240-5209-00

* %3-16:
240531500
» #2-56;
240-5301-00
« T4
240-5317-00

Flhm 16, wg;az IX SIJ:d
Shank Scr., Is ust
to hold Hex Spaoen 10 Shown Below~

s 14" X 20
Flange Nut:
- 240-5?00-00

the screw from

1 Bottom

Bottom
#10-32 Thread
Thread

ni- Post Mac S w/#10 32 B nmm Post Hex Base (No Tap)/#1o -32 Bot

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

530-5008-00 |

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

530-5012-02 §

Post Fstn. #6-32 Tap / Wood Scr. Bol.

18

530-5010-02 | 16 | #6-32 X 3/4" Fin Shank Screw | & | 237.5921-02

- #6-9
(W V2" Hex Body):

m Post Hex Base #6-32 Ta /#10-32 Bot.| 4 | 530-5332-01 |
| 2 1 530.5332.00 ]

with Ster Washer):
¢ 240-5?08-0:)‘“)

e

R
Bottom & Slde Views

KEPS Nuts
Not Shown:

* #6-32
(w/ 14" Hex Body):
240-5011-00
« #8-32;
2405104:00
* #10-32;
240-5208-00

» #10-24:
240.5207-00

o #4-40:
240-5318-00

Shown Below~
- #5-32

T-Nut:
240-5!1)02-00

Bottom & Side Views
T-Nuts
Not Shown:
» #6-32

(w/Slde Cut Off):
¢ 2.406002-001")

o #8-32;
240510100
» #10-32
{Black Oxide):
240-5007-00

* #10-32
(w/Side Cut Off):
240-5205-00

» #10-24:
240-5200-00

Nt
Aty

Miscellaneous Nuts (Not Shown; somse items fisled below may not be used in this game and are noted for reference on

)
« Plastic Pal Nut (for Flipper Bunons), 240-5003-00 « #6-32 Acorn Cap (WHT), 240-5000-00 » #6-32 Acorn Cap {BLK), 240-5006-00 «

« #6-32 Wing Nut, 240-5001-00 « #8-32 Wing Nut, 240-5100-00 » 14" -20 Wing Nut, 240-5302-00

CTRAFJAPES.  pars enticaton s Locaton
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Slze and/or quantities may change during production.

1 ltems with @ Qty. are not ﬁsed in this game.



Playfield - Metal Spacers (Actual Size) }

Take Note:

tems 1-30 are 1/4" wids. ltems 38-42 ara 5/16"
wide. With ltems 1-8, the tap goes through the
length of the spacer, 'With items 7-30 & flems
38-42, the tap is up to %" deep on each end.

* Item 42 is Not Shown,
il's identical to ltems 38-
41, but is 6" in length.

} Hex Spacer sizes not
used in current games
may no longer be

available;
choose 1" +-. |3_8_

A Standard USA ¢ Inch
Ruleris provided on the
back cover.

2 | % XW Hex Spacer #6-32 Tap nm
o0 X V' HexSaoer#G 32 Tap mm

1" X V" Hex SJg_cer#G -32 Tap 4-5008-06
1%" X 1/.1 Hex Spacer #6-32 Tap 254-5008-17
Ya* X Y4' Hex Spacer #6-32 Tap N

%" X Vo' Spacer (Ue ilh Backbox) 530-5099-00
V4" X 5/46" X.144" L.D. Spacer Tap. 254-5014-03
15 X 5/1¢* X .144"1.D. Spacer Ta

yo Aew seppuenb Jopue 2|5

‘aweb s|y) uj pesn jou ase QO G IM swe) +

Hex Spacer #6-32 Tap 3 254.5003-07 : : e £ ! v :
X V4" Hox Spacer #6-32 Tap 4-5008 | b biliidi AGL b B ;
e BN a0 | 19X 5/jc" Hex Spacer#6-32 Tap | 1| 254.5018.06 |

d Bupnp ab!

719 | 2%" X 14" Hex Spacer #6-32 Tap nm

pats iontcaton & Locaton _CyTGHPJRTIPERS rees®?
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Playfield - Plastic Posts and Spacers (Actual Size) t

1% v

2% Ve 3wk it a4 v

Colorx.

(Short)

can use a Post Rubber Sleeve
545-5151-00

Iterns 3-5 Posts used In pakrs can use %" through 3" Rubber Rings

Ses Rubber Parts for Part Ne:
Take Note: (50 Rublnr Pt or Perthes)
P A PAR O O R A R
.Yellbw -12 nFIuor. Blue 6 1 7 t 8 t g
-01 | Clear -07 | Orange -13 | Teal Green
-02 | Red -08 | White -14 | Gray
.03 | Amber 09 | Purple -15 | Luminescent @ T ©
-04 | Green -10 | Fluor. Orange | -16 | Gold t6 7,88
| -05 | Bius =11 [ Fivor. Gresn |/ - ....‘.'.'L"’.h.',!zi:y'.'.".;
*+* [tems 1-2 and 4-5 come in various colors. These posts may not _L

be available in every color; i.e. ltem 3 is currently only avallable in
Qrange (-07), Teal Green (-13), Gold (-16) & Black (-00, Standard 17" 3," 3," M
Color), The"-XX" in Part N2s which may come in various colors 4 4 4 2

should be redplaced with the desired 2-Digit N2. corresponding to the
. Not all colors may be availabls.

color desire:

10 1

—ltems 10-19 Spacers are used in conjunction with Metal Posts
(see ltems 6, 7 & 8 on that page) and/or a #6-32 13" PPH
Screw (237-5511-00) with a #6-32 Nylon Stop Nut {240-5005-00).
These items are only available in the sizes specified / shown.

12

13

t ltems 6,7 &8 (Board Spacers) dimensions are measured
from botlom to just under cut-away (see pictorial above).

14 15 16 17 18

11"

'y

Mini-Jewsl Post (CLEAR)

550-5061-10 | 10 | ¢ X %" Spacer Gray  for Do ispiay |

550-50652-01

Page 64

11/1¢' Single Groove Post (BLK)

15" X 3%’ Spacer Gray

f 54.5000-01 |

| 5 | 554-5000-07

%' s“ Spacer Gray
1" X %' Spacer Gray

Section 4, Chapter 1
Parts Identification & Location

GisHP JRaares

+items wlth ] Qty are not used in this game.

H,

ge during prod

Size and/or quantities may ch,
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Section 4, Chapter 1
Parts Identification & Location

Playfield - Wedge Base Bulbs and Sockets (Actual Size)

#555
Bulb

3 CHRISTIANA
90c0

#906
Bulb

Take Note:

} indicates items are not shown on this page.

An asterisk { *

ltem 1 Socket was used on PC Light Boards to position bulbs
vertically.

Itam 2 Sacket has 2 Wires attached are ar;ﬂaronmately 12" ea,

Item 3 Socket was used on PC Light Boards to position bulbs
horizontally.

item 4 Socketis normally used with Reflectors,

If ltem 7 Socket is desired, order ltem & for replacement.
>>>Item 7 Socket is no longer available.<<<

Item B Bulb (#906) is normally used in conjunction with ltem 8
Socket, but can be used with ltems 1-7 Sockels on this page.

Note: Always replace with same t}épe buib in original ap@llcatlan

Item 8 Sockat is sometimes used in conjuncnon with Mini-Mars
or special Plastic (Butyrate) assemblies.

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

See the end of this chapter for Misc. Bulbs, Boards & Parts.

_GTisH Jhnoeens

The below Snap-On Socket Bracket currently is available In two
helght sizes {ttem 9a Is 5/16* High and Item 9b |s 19/32" High.)

9a

s [
=

s
=3

This Socket Is
equipped witha
bullt-In

Diode, 1N4003
(11 2-5013-00).
Replacement

Diode, 1N4001
{112:5003.00).

Take Special Note:

Itam 9 Socket is the new Insulation Dlsplacemenl Connection iDC)
Style. This new design is used in the same application as PC Light
Boards, allowing for easier bulb replacement. This style is solderless,
and has a built-in diode. This socket is secured to the playfield or
component by ltems 9a & 9b Snap-On Socket Brackets, or may also
be shapped into ltem 9¢ Socket Mounting Board (spemally designed
Clear Plastic plece) where sockets are positioned too close together.
Just squeeze the "side anms' of the socket together and pull away
from the bracket or mounting board for easy #555 Bulb replacement.

(] S
8 T —Y e £002.00

-- 077-5206.00
-nmn
ﬂ ws Offset Socket (Step-Bracket) o77.5029 00

i % g‘“
| B_|#906Wedge BaseBub _________| 19 | 165.5004-00

Page 65
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Playfield - Small Bayonet Type Bulbs and Sockets (Actual Size) +

#44
Bulb

A
4
. | #d4 B , I oty SPlPart Ne
A | #44 Bulb 32 | 165-5000-44
1 | 2-Lug Staple Down Socket 28 | 077-5000-00
2 | 2-Lug Stand-Up Short Socket 2 | 077-5002-00
4 | 3-Lug Laydown Socket 2 | 077-5006-00 3
E

Take Note:

Item B Bulb (#455) is normally used in conjunction with ltem 10
Socket, but can be used with Items 1-9 Sockets on this page.
Note: Always replace with same type bulb in otiginal application.

Page 66

ge during pr

#455
Bulb

1 Items with © Qty. are not used in this game.

Size and/or quantities may ch
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Playfield - Large Bayonet Type Bulb and Sockets (Actual Size)

#89
Bulb

Section 4, Chapter 1
Parts |dentification & Location

vy
+
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c
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w

#89 Bulb 165-5000-89

c 13

1 | Laydown Standard Socket 2 | 077-5100-00
2 | 2-Lug Stand-Up Short Socket 1 | 077-5101-00
3 | 2-Lug Stand-Up Long Socket 10 .5102-00

TP Jhaes e
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Wood Rail 28-5/8"

1

525-5007-5

Motal Bell Guide Wire F

SPIPare ]
535-5300-05

1 A &
2 | Wood Rail 3-3/8" 1 | 525-5007-49 { B | Metal Ball Guide Wire Form 3-1/2" 3 | 535-5300-03
3 | Wood Rall 21-3/16" 1 | 525-5007-50 | C | Metal Ball Guide Wire Form 1-3/4" 3 | 535-5300-09
4 | Wood Rail 20-1/4" 1 | 525-5007-05 | D [ Ball Guide Rail (5-3/4") 1 | 535-5356-00
flems 1-4 secured by: #6 X 1-1/4" PFH A (Zinc) (Qty. 14) (287-5804-00) E | Ball Guide Rail (#17, 8-1/2") 1 | 535-5356-17
5 | Flat Metal Rail (Main Loop Right) 1 | 5156758-00 | F | Ball Guide Rail (#1) 1 | 535-8146-00
6 | Flat Metal Rail (inner Loop Left) 1 | 515-6759-00 | G | Ball Guide Rail (#2) 1 | 535-8148-00
7 | Flat Metal Rail (inner Loop Right) 1 | 515-6760-00 | H | Bal Guide Rail (#4) 1 | 535-8149-00
8 | Flat Metal Rail (Shooter Ramp Left) 1 | 515-6761-00 | | | Ball Guide Rail (Top P/F Exit Hole) 1 | 535-8147-00
9 [ Flat Metal Rail (by Left Outlane) 535-8156-00 | J | B. G. Rail (Lt. Cutlane & Rt. Orbit) 2 | 535-7595-00
Items 5-9 secured by: #8 X 1/2° HWH AB (Zinc) Blue {Qly. 30) (234-5101-05) K | Ball Guide Rail (Left Qutiane) 1 | 535-7560-00

[ 10 [ Frat Metal Rail (by Shooter Lane)

[ 1]

535-6707-01

Item 10 secured by: #6 X 1-1/2° PPH (Zinc) (Qty. 2) (232-5007-00)
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Legend Note: Items noted with a white square (7] are mounted
above the playfield; items noted with a black square [l are

mounted below the playfield.

Section 4, Chapter 1
Parts Identification & Location

during pr

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

Slze and/or quantities may ch



Chapter 2 of 7|

Drawings for Major Assemblies & Ramps
(The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
ltems noted with a white circle (@) are mounted above the playfield; items noted with a black circle (@) are
mounted below. All humbered parts describe the name, quantity and Part N°. Where multiple parts are riveted
&/or assembled as sub-assemblies, the sub-assembly needs to be ordered. Minor changes maz be made during
production. Always verify the part 1o be replaced with the Part N? and/or description as noted. Replacement parts
may be substituted with revised parts which may have a different Part N°. View any special notes on each page of
this chapter. For General Part N°s or items not described in this chapter, see the Pink Pages: Chapter 1, of this
section. Call our Technical Support Office at 800-542-5377 in USA/Canada or at 708-345-7700 with any questions.

Assemblies Mounted Above Assemblies Mounted Below

% ‘(‘ E Page 71 i . :

4-Ball
Trough/TRUK

Page 78-79 P <
arrior  RRINR Page 73

f Right & Mini

Flippers

Page 75 .
Slingshot Page 75
(Left) Slingshot

Right
: Page 70

TSR Autoplunger
Coil &

Page 83
Plastic
Under-Trough{:

Page 82
Metal
Under-Trough

Section 4 | Drawings

Page 74
3 Turbo
Bumpers

G
RS T

Page 84 ; . Page 84

OPTO & Brkt.
Page 70 (Small) Op{&%grkt'
BaIIJI hooter 'Gage 8;1
. unger agnetls
Section 4, Chapter 2 (Plunger)

...Major Assemblies & Ramps



Ball Shooter (Plunger) Assembly, 500-6146-00-04 (ltems 1-8)

Take Note:

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

‘Housing (Shooter Assembly) 535.5067-02 | 8 |F ‘ 11 [ 545-5276-00

1 1

2 | Rod Assembly (w/ Black Knob) 1 | 515-6557-00

3 | Comp. Spring (Green, .035" g) 1 1 266-5001-04 : » ]
4 | Compression Spring (Short Plunger) | 1 | 266-5010-00 S 1
5 _|Bushing, 3/8" |.D. (Olite) 2 | 280-5010-00 ﬁ: P1e20 X o8 ST (Serm) Swage :13 gg;gﬁ_
3 Washer, 3/6°1.D. X 5/8° O.D. X 1/16" :13 242:5014-00 1 o S T46 X 578" HWW AB (Zinc) Green 2 [ 234500204

Retaining Ring, 3/8"' ¢ Shait

270-5012-00

Autoplunger Coil Assembly, 500-6092-02 (items 1-7), and
Autoplunger Arm Weld Assembly, 500-6091-00 (ltems 8-11A)
and Assoc. Part: Retaining Ring, 1/4" ¢ Shaft, 270-5002-00 (Iltem 11B)

Take Note:

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

1. Associated Part, ltem 11B, fastens both of these two (2) assemblies
together (500-6092-01, items 1-7 to 500-6091-00, Iltems 8-11).

..

it
plung

{ | Autoplunger Coil Bracket Assembly 515-6527-00
2 | Coil Retainar Bracket 535-5203-03
3 | #8-32 X 1/4' PPH MS {Sems) Zinc 232-5300-00
4 | Plunger & Link Assembly SNSRI

7
)
A
=4
Q
S
I
|w)
=
o
z,
>

(e
(%]

Coil, 24-940

P

7 | Coil Sleeve 1_| 545-5031-00
Autoplunger Arm Weld Aesy., 500-6091-00 (Items 8-11)

8 [ Am Weld Assembly 1 | 515-68526-00

g | Autoplunger Fulcrum 1 | 535-7697-0Q |

10 | Nyliner, 1/4* (Thomson #411-FF) 2 | 545.5423-00
11A | Retaining Ring, 1/4" @ Shatft 1 | 270-5002-00

1 inn , "z ha 7
[n/a *[ #8 X 1/2 HWH AB (Zinc) Blus [ o [234-5101-05 |

e CTTSHPJRIPERS. . Mejor Assarmbies & Famps




g 4-Ball Trough (OPTO) Assembly, 500-6119-24 (ltems 1-21)
and Associated Part: Ball Trough Enter/Exit Scoop, 535-7329-01 (item 22)

Take Note:

Item 22, Enter/Exit Scoop,
535-7329-01 (not included with
the abova assembly), is shown
AP ] howitis actually positioned over
"~ | the Ball Trough Assembly. Itis
22 mounted above the playfleld

Gty.3 Q.3 Qw3 15

18,17 ,16

itern 14, OPTO TRANS (Transmitter) Board,
520-5124-00, is mounted on the other side
ofthe Tvough Asgembly, in line with Item 15,

REC (Receiver) Board, 520-5125-00, using
same hardwara (Items 16, 17, & 18).

v
o
Take Note: 1 E
*  An asterisk (») indicates item is Not Shown in pictorial. é
1. The Lock Ball Assembly is no longer required. Ball Position (1) a
is determined by the OPTO Switch; therefore, a 4-Ball Trough, _—
- requires only 3 Submini-Switch Roller Actuators. e
1 | Ball Trough Outhole Mounting Bracket| 1 | 515-6580-00 | 14 | OFTO Transmitter (TRANS) Board 1 | 520-5124-00 qu_)
2 | Coil Mounting Bracket 1 | 535-7330-01 | 15 | OPTO Receiver (REC) Board 1 | 520-5125-00 v
3 | Submini-Switch Roller Actuator 3 | 180-5119-00 | 16 | OPTO PCB Tube Spacer 6 | 530-5308-02
4 | #2-56 X 1/2 HWH (Sen) TF3/16" Hd. | 7 | 237-5937-01 | 17 | OPTO PCB Rubber Grommet & | 545-56518-00
g | Switch Dicde, IN40Q1 3 | 112-5001-00 | 18 | #6-32 X 5/8" HWH Swage (Ser) Zinc | 6 | 237-5976-04
6 | Coil, 26-1200 1 | 090-5044-00T | 19 | Trough Ball Giide Plate 1 | 535-7801-00
. . 20 | 1/4" X 5/16" X .144" |.D. Spacer Tap. 1 | 254-5014-03
S i ey * | Cable Wiring Hamess - X
7 Coll Sieeve 1 | 545-5076-00 | = 11036539904
8 | Coil Retaining Bracket 1 | 535-5203-03 ASSOC| ARTS ARENOTINCLUDED WITH THE ABOVE ASSEMBLY.,
g | Plunger Assembly 1 | 515-5941-01 ] yl:P; iR \
10 | Compression Spring 1 | 266-5020-00 | 22 | Bafl Trough Enter/ Exul Scoop 1 535.7329 0
11_| Rubber Bumper (Grommet) 1 | 545-5105-00 (n/a * #3 X 1/2" HWH AB (Zinc) Blue 9 01-05 |
12 | #8-32 X 1/4° HWH (Serr) Zinc TF 2 | 237- -00 4 rouiah & Soo
13 | #8-32 X 3/8° FIWH Swage (Serm) Znc | 4 | 237-5975-00 | n/a | 1-1/16" Steel Balls 4 260-5000-00

- hiar Assomplies & Ramps jm///ﬂ'[ﬂ'ﬂifm e




Flipper (Left) Assembly, 500-5944-14 (items 1-16) .
and Assoclated Part: Flipper Bat & Shaft Assy., 515-6532-08-05 (item 17*)

|

SIDE VIEW

o]

03]

N
O
2

A TG N

>
%

ACTUATOR Z
N
\ &\

A

AN

N

E.JA‘
/

~\ile

aty.

2) ?
OL PIN
A LINK

PLUNGER

Htial Pard
Power (End of Strok) Switch 1 | 180-5149-0Q

4 Switch Plate/Spring Retum Lt. Brkt. 1_| 535-7354-01
o} ; Flipper Retum Spring 1 | 265-5035-00
[=4 Coil Sleeve 1 | 545-5388-00
) pp g 1 | 545.5594-00 2 =0

3 3| Deflector Pad (Bumper) 1_| 545-5428-00 13 fg';ggfg‘/’; a&‘:‘est T E 1_| 535-7356-00
i 4 | #6-32 X 3/8' HWH Swage (Serm) Zinc | 3 | 237-5976-02 |- 146 W"ilge( om) Zinc | 2 | 237-5976-04
Sl | 5A [#10-32 X 3/8" SHWH Swage (S 2n. | 2 | 237-5985-00 Col Siop Sub Assemb) 000
o 5B | #10 Split Lock Washer 2 [ 244-5003-00 F% 2

':EJ Spring Washer - 1 | 268-5002-00 | 1

<. 7 | #8-32 X 3/8" HWH Swage (Semm) Zinc | 2 | 237-5975-00 ) &

3 Plunger, Link & Paw (Left) Sub-Assy. - Coil, 23.1100 (ORG

wv

o Flipper Bat & Shatt (Knurled-End)
17% h bt 7 1 15156532-08-05
*| Large Flipper Rubber Ring 1 | 545-5277-00 |
*] #10 X 1/2* HWH MS (Sem) Zinc ST . |
T T sey N : P

Take Nofe:

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

IMPORTANT: When replacing Item 88, Flipper Link, we advise
replacing with entire Item 8A, Flipper Plunget/ Link Assy. due to
e overall wear & tear.

=202, $4 Check all other components and raplace as required. 13t

ree T ﬁﬂllfmfﬂlﬂ ...Major Avsomblies %hangr?wrpi




Flipper (Right) Assy., 500-5944-04 (ltems 1-16),
Flipper (Mini-Right) Assy. 500-5944-02 (ltems 1-15 + 17)
and Assoc. Parts: Flipper Bat & Shaft Assy., 515-6532-08-05 (item 18*) &

Mini Flipper Bat & Shaft Assy., 515-6275-10 (Item 19*)

SPIHOL PIN

Wit
SIDE
VIEW

8B

oo
s

PAWL

PLUNGER

3/0

|

S A T

T Flipper Base Plate Kit (Right)

Bl

0
o

iPoWer (End of Stroke) Swit 180-5149-

001 9 1
Switch Plate/Spring Retum Rt. Brkt. 1 535-7354-00
3 68/ Flipper Retum Spring i | 265-5035-00
e YL H 12 | Coil Sleeve 1 | 545-5388-
2 | Flipper Bushing 1 | 545-5594 13 [ Coil Support Bracket 1 [ 535-7356-00
3 | Defleclor Pad (Bumper) 1 | 545-5428-0 #6-32 X 5/8" HWH Swage (Sem) Zinc 237-5976-04
4 [ #6-32 X 3/8" HWH Swage (Sem Zinc | 3 | 237-5076-02 | 1422220 mrt s 2 T
54 | #10-32 X /8" SHWH Swage (Sn Zn. | 2 | 237-5985-00 e e
5B | #10 Split Lock Washer 2 1244-5003-00 |- il Ston ¥
6 | Spting Washer 1._| 269-5002-00 adling Ring
#8-32 X 3/6° HWH S Ser) Zi . - L0 Bracket..
7 waga (Ser) Zne |2 | 237-5975-00 Coil, 23-1100 (ORG) for Right

Plunger, Link & Pawl! (Rt.) Sub-Assy.

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

T

Flipper Bat & Shaft (Knuried-End)

515-6532-08-05

wilh Seda Saturn™ Laogo ©1997 1
Mini Flip. Bat & Shaft Assy. Fluor.Qrg.| 1 | 515-6275-10
Large Flipper Rubber Ring 1 | 545-5277-
Mini Flipper Rubber Ring 1 | 545-5207-00

“Tx

1.

_Gisn Jraieens

#10 X 1/2" HWH MS (Sem) Zinc ST 237-59¢

Take Note:

An asterisk (+) indicates item is Not Shown in pictorial.
IMPORTANT: Read "Take Note:" Items 1 & 2 on previous page.

Page 73
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Turbo Bumper Top Assy., 515-6459-01 (Qty. 3) (ltems 1-10A),
Turbo Bumper Bottom Assy., 515-6459-04 (Qty. 3) (ltems 10B-19),
Turbo Bumper Switch Assy., 515-6459-03 (Qty. 3) (Iltems 20-25)
_and Assoc. Parts: See Table Below (ltems 26-29) ayz| 96

AP J AP
Assembled P7A] 27

Take Note:

As always, individual parts can be ordered. To order
an entire Turbo Bumper, use all three (3) Assembly
Part Numbers §15-6459-01, -03 & -04.

1. Item 27A, Cap (Buty. -17A) has a Mini-Jewel Post
ECLEAR) (Qty. 1) (650-5052-01) with a 3/8* O.D.
lack Rubber Ring (Qty. 1) (545-5348-19) and
secured by a #6 X 3/8" HWH AB (Zinc).

Exploded

N2 ‘| Ak Name- .- Al iew
Tutbo Bumper Top Assy., 515-6459-01 (ltems 1-10A)
1 | #555 Wedge Base Bulb 171 '165-5002:00
2 | #555 Wedge Base Socket 1 [ 077-5206-00
3 {#5X7/8" PRH AB (Zinc) 2 | 237-5826-00
4 | Bumper Body 1 | 545-5197-00
5 | Ring Assembly 1 | 515-5085-00
6__| Bumper Skirt 1 | 545-5607-00
7 | Bumper Skirt Spring 1_1 266-5048-00
g8 | #6-32 X 1-3/16" Spiral Fin Shank 3 | 237-5957-00 |
9 | Bumper Base 1 [ 545-5195-00
10A | #6-32 Nylon Stop Nut 2 | 240-5005-00
Turbo Bumper Bottom Assy., 515-6459-04 (Items 10B-19)
10B [ #6-32 Nylon Stap Nut 3 | 240-5005-00
11 | Plunger 1 | 530-5348-00
7 12| Coll Spring 1 _| 266-5047-00
R 13 _| Coll, 26-1200 1 1 090-5044.00
+
o qag: 0 ~ [1{5.5009.00°
Pl | 14 [Coi Sleeve 1_| 545-5031-00
e 15 | Fiber Yoke 1 | 545-5609-00
o 16 _| Metal Yoke 1 | 535-7346-00
= 17 | Metal Yoke Stop 1.1535-7347-00
%’ 18_| Coil Bracket Welded Assembly 1 | 515-5939-00 |
z 19 | #6-32 X 1/4" HWH Swage (Serr) Zinc | 2 | 237-5976-01
Q Turbo Bumper Switch Assy., 515-6459-03 (Items 20-25)
“ 20 | Switch Bracket 1 [ 535-7342-00
21 | Spoon Swilch Actuator 1 | 545-5610-01
22 | Stack Switch 1 | 180-5015-03
23 | Switch Diode, 1N4001 1 1 112-5001-00
24 | Switch Body Protect Plate 1 | 535.7344-00
25 | #6-32 X 3/4" HWH Swage (Sert) Zinc | 2 | 237-5976-05

art Nam v ) R
26 | #4 X 1/2" PFH (Zinc) (2/per) 8 | 237-5840-00
27 | Cap (Buty. -17) (Lt. / Bot) 2 | 830-5926-17
Cap (Buty. -17A, has holafor Post ) {RL,) 1._.1830-59;
28 | Rubber Lite Cover RED {1/per) 3 | 545-5014-02
#8 X 1/2" HWH AB (Zinc) Blue (2/per) . K

i

iy

e CTHP RS . ejor mssermoies & Ramps



Slingshot Assembly, 500-5849-01 (Qty. 2) (ltems 1-13)

\\é
ayy. 2 AR

.\:‘

N ¢ prmnsnmnin,

ay.4

2
1
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7
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2
<2
»
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& S S L

Take Note:

*  Anasterisk () indicates
item is Not Shown in picterial.

;

[aTi| SPI Part N®
515-5339-01 |

adl -
515.5340-01

DOVE RSN

£ 0B-00
4 | Compression Spring 1 | 266-5020-00
5 | Coil, 26-1200 1| 090-5044-00T
&L Diode; 14004 {position 1 ! :
6 | Coil Sleeve 1 | 545-5031-00
7 1 Coil Retaining Bracket 1 | 535-5203-03
g8 | #8-32 X 1/4" PPH MS (Sems) Zinc 2 | 232-5300-00
g | Stingshot Switch 2 | 180-5054-00
10 | Switch Body Protect Plate 2 | 535-5045-00
11 [ Switch Diode, 1N4001 2 | 112-5001-00
12 | #6-32 X 5/8"' HWH Swage (Semm) Zinc | 4 | 237-5976-04
13 | Retaining Ring, 1/4" o Shaft 2 | 270-5002-00
SOCIATED SEMBLY.
SOC 4 am i : !
na *| 2-1/2"1.D. Black Rubber Ring (Right) | 1 | 545-5348-09
n/a *|2--8/4" |.D. Black Rubber Ring (Left) 1 | 545-5348-20
#8 X 1/2" HWH

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

Dl Part
180-5116-01

Micro Switch (Heavy Duty "Y" Acutator) 1

#2-56 X 1/2" HWH M3 (Ser) 3/16* Hd.| 2 | 237-5937-01

Switch Body Protect Plate 1 | 535-6539-00
Switch Insulation (Fiche Paper) 1 | 545-5759-00
Switch Diode, 1N4001 1 112-5001-00
VUK Bracket 1 | 535-6607-00
Coi, 26-1200 1 | 090-5044-00T

i

Coil Sleeve 1 | 545-56076-00
Coil Retainer Bracket 1 | 535-5203-03
Compression Spring 1 _{ 266-5020-00
Rubber Bumper (Grommet) 1 [ 545-5105-00
Plunger Assembly 1. 1515-5941-01
#8-32 X 1/4" PPH MS (Sems) Zinc 2 | 232-5300-00
Crascent Spring Washer 1 | 268-5002-00
Coil Lug Insulation (Fiche Paper) 1 [ 545-5431-00

_GTisn Jhooeees
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Super VUK Assembly, 500-6245-02-59 (ltems 1-15)

*

1.

Take Note:

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

Note: The Switch Diode, 1N4001, is notlocated on this assembly
(norincludedy; it's located on a terminal strip under the playfieid.

N¢. | Individ { e v:| SPI Part N°
1 | SVUK Weldment Bracket Assembly 1 | 515-6744-02

2 | Coil Retainer Bracket 1 | 535-5203-03

3 | Plunger Assembly 1 [ 515-5941-01

4 | Compression Spring 1_| 266-5020-00

5 | Rubber Bumper (Grommet) 1 [ 545-5105-00

6 | Coil, 26-1200 1 | 090-5044-00T

6. 1 N4 0C
7 | Coil Sleeve 1 _| 545-5076-00
B | SVUK Switch Bracket 1_[ 535-8144-00
9 | Micro Switch 1 | 180-5052-00

10 |[Spring Wshr. 17/32" 1D X 3/4' X 1/16" | { | 269-5002-00

11 | #8-32 X 1/4" PPH MS (Sems) Zinc 2 | 232-5300-00

12 [ #6-32 X 3/8" HWH Swage (Sem Zinc | 2 | 237-5976-02

13 | #4-40 X 58" HWH MS (Sern) Zinc ST | 2 | 237-5845-00
14* | Heat Shrink Tubing 1/8 8 BLK (.125") | 1 | 605-5002-00
15%* | Cable Wiring Hamess 1_1036-5429-05-59

Awwgwme ABOVE ASSEMBLY.

Ne [Ass = SPI Part N°®
/a *[ #8 X 1/2" HWH AB (Zinc) Blue 2 | 234-5101-05
Note: Abovai
n/a *| Super VUK Enter/Exit Scoop 1 535 8154-00
n/a *| #8-32 X 1" HWH MS (Zinc) 2 | 237-5890-01

#8- 32 Nylon Stop Nut 2 | 240-5102-00
: U

Page 76
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N2 | Individual Part Name frind f | Individual Part Name-. aTY.| SPI Part N¢
1 | Brain Bug 1 | 880-5004-00 | 21 [Wshr. 1/4"ID X 1/2"OD X .062 Teflon | B | 242-5040-01
2 | Mounting Bracket Weldment Assy. 1 | 515-6780-00 | 22 | #6-32 Nylon Stop Nut 4 | 240-5005-00
3 | Coil Support Bracket 2 | 535-7356-00 | 23 | Base Plate Assembly 1 | 515-6793-00
4 [ #8-32 X 3/8" HWH MS Type 2 | 237-5903-00 | 24 | Switch Mounting Bracket 1 | 535-8197-00
5 | #8-32 X 1/2" HWH Swage (Sem) Zinc | 2 | 237-5975-01 | 25 |Rivet, 1/8' @ X 3/16" Lg. 2 | 249-5001-00
6 | #8-32 Nylon Stop Nut 2 | 240-5102-00 | 26 |Guide Pin 2 | 530-5496-00
7 | Plunger Assembly 1 | 515-6792-00 | 27 | Plasti-Plug (ITW FASATX#207-12055-00) 6 | 545-5846-00
8 | Coil, 22-1080 (YEL-GRN) 1 | 090-5032-00T | 28 | #10-32 X 3/8" PPHMS (Sems) Zinc | 4 | 232-5401-00
BRDEEING ABoY FRCOILp L 29 | #10-32 X 3/8" Soc. Hd. Cap Sew. Zn. | 2 | 237-5845-00
— __Diods, 1N4004 (positioned at top) 1 | 12-8008:00 . ./ 3 | Switch Diode, 1N40C1 2 | 112-5001-00
9 | Coil Sleeve (with extension) 1| 545-5847-00 [ 31 [#4-40 Nut Plale 1 1535-8212-00
10 _| Rubber Bumper (Grommet) 1 1 545-5105-00 [ 35 | Adj. Spindie Stop 1_| 280-5014-00
11 | Limit Switch {Cherry #E33-90N) 3 | 180-5165-00 33 | #10-32 Keps Nut 1 | 240-5208-00
12 | #4-40 X 5/8" HWH MS (Serr) Zinc ST | 6 | 237-5945-00 34 | Deflector 2 | 535-8262-00
13 | Window Flap Assembly 1} 515-6789-00 |35+ | PEM Nut Plate (nside ftem 1y 1 | 515-6811-00
14| Window 11 545-5845-00 [ 35+ | 46-32 X 1/2" PPH MS (Zinc) foremn | 4| 237-5502-00
15 | #6-32 Nylon Stop Nut (1/4" Hex Body) | 8 | 240-5010-00 [ 37 | Wire Form (Ball Trap Pravention) 1 | 535-8245-00
16_| Support Pin 2 | 530-5497-00 ["3g+ | Cable Witing Hamess 1 10365429-17-59
17 | #8-32 X 3/8" PFH MS (Zinc) 2 | 237-5902-00 ASSOGIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.
18 | Slide Plale Assembly 1 ] 515-6791-00 | N¢ | Assoc : SPI Part N©
19 | Nylon Spacer (Richa #R905-3) 4 | 254-5023-00 [n/5 * | #8 X 1/2* HWH AB (Zinc) Blue 7 | 234-5101-05
20 |Wshr. 265" X 1/2' X 047" Stainless | 4 | 242-5060-00 [ Nots: Above item secures this Bran Bug Assy. to the piayfield.

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



Brain Bug Assembly, 500-6256-00-59 (ltems 1-38) Continued
(Part Number Tables on previous page)
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Take Note:

*  An asterisk (+) in the Brain Bug Parts Table (previous page}
indicates item is Not Shown in pictorial above.
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Warrior Bug Assembly, 500-6239-00-59 (Items 1-17)
(Part Number Tables on next page)

Side View

(19

B¢ 4

Side View
Note:

Vertical & Horizontal Bulbs/Sockels, are
Not Shown in this view for clarity.

Top View
Note:

Vertical Bulbs/Sockets & Screen
Plastic, and Target Switch, are Not
Shown in this view for clarity.

Qty. 2
10 ‘16 15D, 8) U3 <11) 12 10
;
§' ' H
S B 1
s 15 o
1=
g H 5
é' 2 : PZOTETTTTTTZ PIETZTZZZZIE.
3 Top View
3
16 L9
9 9
10 6 8 13) (11 12)\6 10
7 ) ov-2 7 ) av.2
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Warrior Bug Assembly, 500-6239-00-59 (ltems 1-17) Continued

s N
G—=6

. ; 0O e @ .
Back View N2 e

Qy.4  Qy.4

Q.2 Qty.2

o @
Note:
Vertical Bulbs/Sockets, Inverted
Stand-Up Target & Switches are
Not Shown in this view for clany.

20

Take Note:

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

For Item 3, HSI Stepper Motor, see Appendix -F- (bottom of Page 127) for the detailed Motor Specifications.

Note: The Switch Diode, 1N4001, (Qty. 3), 2-Micro Switches & 1-S-U Target are not located on this assembly (nor included;

all 3 are located on a terminal strip under the playfield.

[tem 14 has sockets riveted to the Plastic Piece; for individuals who can't remove rivets the 515-6777-21-69 Assy. must be ordered.
[tem 15B-1, Switch & Target 1" X 1-1/2" Rectangle White, is a riveted assembly referencing (a), (b), (c) & (d) Part Numbers,

for the individuals who can remove rivets and only require the unique item, otherwise just order the 515-6027-08 Part Number.

S P

: e b Ne v ame.
535-8152-00 | 15 | Warrior Bug Sub-Assembly

—

1 | Warrior Bug Assembly Base

2 | Rubber Bumper (Grommet) 2 | 545-5105-00 |
3 | HSI Stepper Motor Sub-Assembly

§

237-5813-00
40-5303-00
180-5119-00

#4-40 X 1/2* PPH MS (Sems) Zinc
#4-40 Nylon Stop Nut
Micro Switch {Roller Actuator)

#2-56 X 3/8" HWH MS (Ser) 3116 Hd. 237-5938-01 |0
Support Pin, 7.18" Lg. 530-5449-02 |
Washer 1/4* ID X 7/16' OD X /32" 242-5012-00 |12

— NS [N N [ [ PO [ [N [N [ro

3
4
5
6
7
8
9
10 | Retaining Ring, 1/4' o Shaft
11
12
13
14

270-5002-00 g )
Laydown WB Socket (with notch) 077-5026-01 | . A . : o .
Rivel, 1/8" ¢ X 5/32" Lg. 249.5009-00 |16 | Clear Bumper 2 | 280-5012-00
#906 Wedge Base (WB) Bulb 165-5004-00 | {7+ |-coDle Wiring Hamess 103654291580

515-6777- Corrugated Tubing %" @ (Black). (12" 2 | 605-5013-00

Screened Plastic (Butyrate) -21 Assy. ~
2 A 1 Above Item covers the Cable Wiring Harness (1.25) on the Warrior Bug Assembly.

WE ABOVESNBL
Y. SPLP:

| 6 | 237-5975-03
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Plastic Ramp Assembly, 500-6241-00-59 (ltems 1-34)

Qty. 2

11 L o
28 L o

Q.4

13EN13D
13C

ay.4 aty. 4

15 X16A[16

(Part Number Tables on next page)

‘ av.2

.
@.

JO O

I Seo Table, 12

3y R
) 3

Qo 0
21 12 10)7*
aty. 4 10 2D 11 )ow2
12
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Plastic Ramp Assembly, 500-6241-00-59 (Items 1-34) Cont.

Take Note:

*  An asterisk ()
indicates item is

Not Shownin

pictarial.

545- 5339.00” 15 12" X 14" Hox Spaoer#s 32 Tap. " 54-5008-03 |
535-8159-00 | 16A | #6-32 X 1/4” PPH MS (Sems) Zinc 232-5200-00

QryY,
Plastic Ramp (Plaln) 4
4
535-8160-00 | 168 | #6-32 X 3/8" PPH MS (Sems) Zinc 4 | 232-5201-00
1
3
1
2
4
3

Ramp Flap (Left Entrance)
Ramp Flap (Right Entrance)
Rivet, 1/8" ¢ X 3/16" Lg.
Washer 9/64" ID X 5/16" OD X 1/3"
Ramp Protector (Lt. Entr,, Lt. Side)
Ramp Protector (Lt. Entr., Rt. Side)
Ramp Protector (Rt. Entr., Lt. Side}
Ramp Protector (Rt. Entr., Rt. Side)
10 | #6-32 X 3/8" PPH MS (Sems) Zinc
11 | #6-32 Nylon Stop Nut

Gate & Sign Assembly (Enter Left)

249.5001-00 | 17 | Ramp Protector (Right Exit Hole) 535-8167-00
242.5017-00 | 18A | 1-1/8" X 1/4" Hex Spacer #6-32 Tap. 254.5008-17
535-8161-01 | 188 | 1" X 1/4" Hex Spacer #6-32 Tap. 254-5008-06
535-8162-01 | 19 | 1-1/2" X 1/4" Hex Spacer #6-32 Tap. 254-5008-09
535-8163-01 | 20 | 2-1/2" X 1/4" Hex Spacer #6-32 Tap. 254-5008-16
535-8164-02 | 21 | 4XLight & Clear Plastic Assembly 51567780159
232.5201-00 [CBOEFS el
240-5005-00 218
515-6774-02.59 210

(O 100 [~ [O) [ | O3 [N =

‘5%"‘“""""‘“"““%

Vet Snap-n Blue
%gp-jn Yeliow
Gree!

Nots. Above Item 21, '4X nghr & Clear Plast/c Assy, (Ory 1)
(515-6778-01-59) is also located over the Wire Rarmp by the Hoppsr
Bug. Asse, torn 14 in the Pink Pages, Sec. 4, Chp. 1, Pa

22 | TAC Fighter Toy 1_| 880-5001 -00
23 | Retrieval Ship Toy 1 | 880-5002-00
Motor Shaft Guard Assembly 15165-6778-0559)

Cable Wiring Ham

‘Gate & Sign Assembly (Enter Right) 1

sl
o
£
=
c
o
o
<
c
=]
2
[}
@
i

1 Way Gate Mountlng Bracket

1 535-5269-06

Wire Gate (for above) 1 | 535-56307-09

Clear Plastic (Butyrate) -03 11 830-5927-03

1/2" X 3/8" Spacer Gray 2 | 254-5000-01

#6-32 X 1" PPH MS (Sems) Zinc 4 | 232-5206-00

Laydown WB Socket (with notch) 1 | 077-5026-01

#555 Wedge Base Bulb (n tem31) 1 _| 165-5002-00

e : ; I:;I/gmx R;gec:r < 1 | 545-5409-01
2 32 3 " Spacer Gray 2 | 254-5000-12
14 - 515'6490'01 33+ | Cloar Plastic Rt Rmp. Enter Cover | {1 | 830-5927-06
v | 34+ | Ramp Rl Exit Cable Wiring Hamess | 1 | 036-5429-07.59

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASS| u! LY.

Above

Section 4, Chapter 2 S Page 81
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Wire Ramp Assembly, 500-6248-00-59 (Items 1-5)

Take Note:
*  An asterisk (x) indicates item is Enlarged
Not Shown in pictorial. Side View
1. Note: The Switch Diode, 1N4001, ;
is not located on this assembly %
4 (nor included); it's located on a é
i terminal strip under the playfield. 7
_ - % %
|
Z
A o
2
i NS AP.
1_| Wire Ramp 1 | 515-6769-00 A
2 | Micro Swilch 1 | 180-5093-00
3 | Switch Body Protect Plate 1 | 535-6539-00 ASSOCIATED PARTS ARE
4 |#2-56 X 1/2" HWH MS (Ser) 3/16* Hd.| 2 | 237.5937-01 | : P
5% | Left Ramp Exil Cable Wiring Hamess | {1 |036-5429-0680| A | 1-3/4" X 1/4" Hex Spacer #6-32

wv
1
n
o
(<4
=3
E
<
-
V]
2
>
o
v

Take Note:

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

1. Note: The Switch Diode, 1N4001, is not located on this assembly
{nor includedy; it's located on a terminat strip under the playfield.

Ne |Individual PartName. - {oTv | Pt

1 | Metal Under- Trough (SmaHVUK) 1 | 535- 8157-00

2 | Micro Switch Bracket 1 | 535-7319-05

3 | Rivet, 1/8" & X 5/32" Lg. 2 | 249-5009-00

4 | Micro Switch (High Form) 1.1 180-5057-00 N

5 | Switch Body Protect Plate 1 | 535-6539-00 #8 X 1/2' HWH AB (Zlnc) Biue
6 | #2:56 X /2" HNHMS (Sen 316" Hd.| 2 | 237-5937-01 [k
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Plastic Under-Trough Assembly, 500-6244-00-59 (ltems 1-11)

@
20

rgmg Under Trough

| Metat Under Traugh

Take Note:

An asterisk () indicates item is Not Shown in pictonial,

Q.2

Plastlc Uer Trough i

545-5841-00
535-7319-05
249-5001-00

Micro Switch Bracket
Rivet, 1/8" » X 3/16" Lg.

@) @) Micro Switch (High Form) 180-5057-00
112-5001-00
N — #2-56 X 1/2" HWH MS (Ser) 3/16" Hd. 237-5937-01

1
2 2
3 4
4 2
5 | Switch Diode, 1N4001 2
6 | Switch Body Protect Plate 2 | 535-6539-00
7 4
8 2
2
2
1

Mini-Jewel Post (CLEAR)
g | 3/8" O.D. Black Rubber Ring
10 | #6 X 3/8" HWH AB (Zinc)
11* | Plastic Trough Cable Wiring Hamess

550-5052-01

545-5348-19

234-5000-00
036-5429-12.

v
@
£
3
S
bl
[a]
<
c
o
-
[v]
@
»
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Threaded Bushing Core Assembly, 515-6142-00 (Qty. 2) (Items 1-3)
and Associated Part: Magnet Coil (22-650), 090-5042-01 (Qty 2) (hem 4)

Take Note:

*  An asterisk (x) indicates item is Not Shown in the pictorials.

& e 1 Nay -
1 | Threaded Bushing Weld Assembly 1 | 515-6141-00
2 | Threaded Core Plug i | 530-5320-00
3 | 3/4"-16 Hex Nut 1 | 240-5315-00

080-5042-01

Take Note:

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

v OPTO Mountlng Brackat (Large) » 1 515-6768-01
2A | OPTO Transmitter (TRANS) Board 1 | 520-5082-00 aty. 4
2B | OPTO Recsiver (REC) Board 1 | 520-5083-01
3 | #4-40 X 5/8" HWH (Sem) Zinc 4 | 237-5945-00
ITH THE ABOVE AS

=
i |

""’”’“Wm | SPIPart N®
01-05

it N

T#8 X 1/2 HWH AB (ch) Blue

TSI = X0 - SO

w
D
n
=
]
5
RuY
g
)
2,
=3
@
[%]

Take Note:

*  An asterisk (*) indicates itam
is Not Shown in the pictorials.

OPTO Mounting Bracket (Small) 1 515_6768 00
OPTO Transmitier (TRANS) Board 1 | 520-5082-00
OPTO Recsiver (REC) Board 1 | 520-5083-01
#4-40 X 5/8° HWH (Sem) Zinc 4 | 237-5945-00

oo 5/175////7/1%#[#5 Malor Assamplics & Fampe
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Use the below Coils Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox Board Layout Wiring
Diagram and Backbox I/O Power Driver Board Detailed Wiring Diagram (/O Board Connectors J§, J7, J8 & J9):

COILS DETAILED CHART TABLE

Y € O Oup or (D Ouput Board olo e Conne olo 0 ectio oltag or B e
01 |TROUGH UP-KICKER Q1 |VO Pwr. Drve. |[BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 |50v nc| 26,1200
02 |AUTO LAUNCH G2 |/O Pwr. Drvr.|[BRN-RED| J8-P3 | YEL-VIO | JH0-P4/5 [50v bc| 24940
03 |[VUK Q3 VO Pwr. Drvr. [BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50vnc| 251200
04 |SUPER VUK Q4 VO Pwr. Drvr.| BRY-YEL | J8-P5 | YEL-VIO | J10-P4/5 |50v e | 26,1200
05 |LEFT MAGNET @5 |0 Pwr. Drvr. BRN-GRN| J8-P6 | VIO-YEL | J10-P3 |50v0c| (22850
06 |RIGHT MAGNET Q6 /O Pwr. Drvr.|[BRN-BLU| J8-P7 | VIO-YEL | J10-P3 |50vpc| 22650
07 |BRAIN BUG Q7 |vopwr.Drvr.| BRN-IO | Ja-Ps | AB-Wffhr| #10-P3 |50vpc| 22:1080

EUROPEAN TOKEN DISPENSER | * 08  |v0 Pwr. Drvr BRN-GRY.| ~J8-P9 " | YEL-VIO [ J10-P4/5 |50vnc|. « NA

D Drive D o al ontro Powe owe o o

9 € O Oup or (D Ouput Board e Colo e Co 0 onnnectio oltage _or Butb Type
09 |LEFT TURBO BUMPER Q2 |V Pwr. Drvr. |BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 {50v nc| 20-1200
10 |BOTTOM TURBO BUMPER Q10 |0 Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | 410-P4/5 |50v nc| 26:1200
11 _|RIGHT TURBO BUMPER Q11 |VO Pwr. Drve |BLU-ORG| Jg-P4 | YEL-VIO | J10-P4/5 |50v oc | 25:1200
12 |LEFT SLINGSHOT Q12 |VO Pwr. Drvr. | BLU-YEL | J8-P5 | YEL-VIO | J10-P4/5 |50v pe| 28,1200
13 |RIGHT SLINGSHOT Q13 |VO Pwr. Drvr. |[BLU-GRN| J9-P6 | YEL-VIO | J10-P4/5 |50y nc | 25:1200
14 |MINI FLIPPER Q14 VO Pwr. Drvr. | BLU-BLK | J9-P7 | BEB-YEL | 410-P172 500 0c| 221080
15 |LEFT FLIPPER (50v RED/YEL) Q15 |V Pwr. Drvr.|ORG-GRY| Ja-Ps | BER-YEL | y10.p1/2 |50y bc| 231100

RIGHT FLIPPER (50v RED/YEL) /O Pwr. Drvr. | ORG-VIO BEG-YEE | s10-p112

Drive Trans- 5 Power Power Line Coil GA/Turn
D.7T) Line Color Line Color  Connnection or Bulb Type

17 |STEPPER MOTOR #1 I8 017 |vo Pwr. Drvr. | VIO-BRN GRYPED | 4y16.p3 |12y nc|SlepMotor
18 |STEPPER MOTOR #2 K} 18 |vo Pwr.Drvr. | VIO-RED | 07-P3 | GRYBED| 416-p3 |12 pe|Stop:Motor
19 |STEPPER MOTOR #3 KN Q19 |10 Pwr. Drvr. | VIO-ORG | J7-Pa |GBYWRED | y16.p3 |12y po| StepMotor
20 |STEPPER MOTOR #4 E¥  az0 (1o Pwr. Drvr. | Vio-YEL | J7-P6  |SBYRED| s16-pa | 124 pc | StepMolor
21 |NOT USED , Q21 |0 Pwr. Drvr.| VIO-GRN | J7-P7 | BRAN N/G | Njg:| NoTused
22 |NOT USED Q22 |I/O Pwr, Drvr| VIO-BLU | 47-P8. | BAN N/C |N/c | NeTusED
23 |FLASH BRAIN BUG %2 Q23 |I/O Pwr. Drvr.| VIO-BLK | J7-P9 | ORG | Je-P1a |20 0c| 159 Buld
24 [OPTIONALCOINMETER | Q24 |10 Pwr.Drve|Vvio-GRY | J7-P10 | RED | J16-P7 | 5vpe | SvMster
= .- X d . A o D o D A P ot o v ’ : 'W ) }x::
F1 |#F1 FLASH RED4 Q25 |UO Pwr. Drvr. | BLK-BRN J6-P10 |20y pc | 4906 Bulb
F2 |#F2 FLASH YELLOW:4 Q26 |10 Pwr. Drvr. | BLK-RED J6-P10_|20u nc | #908 Bubb
F3 |#F3 FLASH GREEN#4 @27 |1/0 Pwr. Drvr. |BLK-ORG J6-P10 |20, oG | #906 Bulb
F4 |#F4 FLASH BLUEs4 Q28 |1/O Pwr. Drvr. | BLK-YEL 46-P10 |20y oc | #908 Bulb
F5 |#F5 FLASH MULTIBALL:4 Q29 |10 Pwr. Drvr. | BLK-GRN 46-P10_|20v nc #9308 Bulbt
F6 |#F6 FLASH LT RAMPx4 Q30 |V Pwr. Drvr. | BLK-BLU J6-P10 et
F7 |#F7 FLASH RT RAMPx4 Q31  |I/O Pwr. Drvr. | BLK-VIO J6-P10 %220%(%
#F8 FLASH POPS*2 Q32 |10 Pwr. Drvr.| BLK-GRY 80 Bt

e STTHPJAIRS.~ cois Detaid chan Tobi
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Backbox I/0 Power Driver Board Detailed Wiring Diagram
i
wemifrz 2] suman BaRPw ﬂlp
—— 1y .
S0 | et ol Flash: Q25 T FLASH 1
[EEMYHT ] 9 | priner Clock. Red %4 @ﬁﬁ@ asss
[—XKEY] @ {kev I/O POWER 2 BLK/RED s’u‘n
7 Flash: Q28 -»w-tg_ [l el 4 FLASH 2
:| DRIVER BOARD v | o BEE
3
3 520-5137-01 Flash: 3 il Wit
3 Qa7 FLASH & '
$ [ pritorusy Groen %4 o |BueveL Qﬁ.ﬁ W
i i CEREE
AT 10T brter Epaie 5 |LBLGRN o
LT Y P ash: Q29 e s FLASH 5
8 | oupas Multiball %4 3
7| oupus o |LBLxmLY o
ouput 4 : fetal- o
5o wn Fla;ha. qu#w( FLASH &
3 {oupu s e BLKNIO REAR Y
2 | Owput 1 BRIDGE 2 7 *
J Ouiput 0 20V LOW CURRENT Flash: Q31 [l dnia FLASH 7 Diode
coiLs R, Ramp %4 15 2 aroinai
g | BLK/GRY S5 S tip
Flash: Q32 [& GRYRED
porh: #w( FLASH 8 SHYHED TP
[ 10l orG 20v 0c BOARD)
20V DC LOW POWER [ J7— BAN 20V DC (Not Used) o] 12 2]z Alisur ) 1haces
! -] o ol o | Diodes, are locate:
I AIATK] gn‘Ts(“nai‘St'vm‘sd
2 VIOBRN colL 17 elow the playfiel
£y Stepper Q47
Sle-Blo Motor #1 STEPPER
5| vomen COIL 18 A WaToR
Nate: All Calt i M
s Stdne aro latated on Neppe! Q’a"""‘q— 041-5062-00
Terminal Strips. {under playfield) lotor #2 \
& noton the coil itsell. 4 VIC/ORG COIL 18
D iode Stepper Q19
CLI. Motor #3
smina
st Steppsr on—uw‘g_ S — colLEe
Motar #4 g
I , G17, 018, Q19 & 020 NALBA
v chados o0 TRmIngl Siiws. See —d 7 con 21
the nextchapter (Chp. 2) of his sec- Not Q24
e Gl Farhed Diode, Used -
Y R Soumer)  collez
Not Q22 . EED
BRIDGE 20 Used o
CONTROLLED ] vIoBLK col 23 b
Flash: Qzaaw-q‘ 3

Brain Bug %2 JT6-P7
T VIC/GRY) OIL NOT USED COIL 24 "
) rf 10f - 0—0{
Cption Coin Q24 " caiNeT ‘c"’“"’”‘ B BED BOshD
Meter +5V DC =
J8
1 _BRANBLK
Trough Q“VH 1 * ¢ colL1
Up-Kickar
2 Auto 2] 3 coiL 2
Sio-Blo Launch
BRN/ORG
WK asad [—4—*
BRN/YEL
T s* cot«
VUK

Magnet

BRIDGE 1 Right Q8 A\ [
50V HIGH CURRENT Magnet
COILS

13

B 221080
Brain Q7 H_
Bug +

(BRN/GRY) fcormorusen‘ ®coLs

|HEENeRY) o
Europaan Tokan osw—ﬂ-j' M

Dispenser

YELVIO 50Y0Cy

50V DC HIGH POWER

s
e 5y |
Left Tubo Q9] ! col s
Bumper
i 2 [ BLURED §7.eion §—4 colt o
Bottom Tubo Q10 4—| l{_
Bumper
i 4 | BLUIORG m b colL 11
Right Tunbe an -W—{H
Bumj
e e 34 coure
Sling sho(
: Tk b o §—b ool 1o
Right 13 44|

v
]
(8]
[=
<]
S
vl
o
I
[a]
2
=3
<]
=

Slingshot
Note: o are Sl Btumk COIL 14
For the General Flipper i OHGIGRY
fumination (G.1.) v cns e oo oLt
%(‘f“” ggtailed Flioper ORGNIC colL
iring Diagram, 9 231100 16
Right Q16-4\—| T T >
see the next page. Flipper Fusss arslocated
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Section 5 | Chapter 2 of 4]

Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

/O POWER
DRIVER BOARD G.l. RELAY
520-5137-01

L L J
0 |
2%304 17 1.8 L 4

Transistor
1

RELAY
DRIVER

Transformer =
YEL [
wl. [ e
25 FROM General lllumination
E _§< YEL| , XFRMR (G.1.) Bulbs (6.3v AC)
E 8& YEUWHT|,| 5A 250v SLO-BLO Fuses
P
S |veLwnt| F27 F26 F25 F24
YEL/WHT| 5 . ? ? (P ?
914 [T 1]
J15 I 9 8 7 6 5 4 3 2 1 I
Gl & 2 & S| Z| ol &
2
G.I. Bulbs (6.3v AC) General Locationj 9| & o £ E g gl e
(Strings Noted by Fuse & Wire Colors): > o W g 3| ; I
@ = 2| WHT/BRN (Fuse F24)
Circuit1: F24 Ji5-P6toJisP1. | | | | | | | — 17
Cocation: BRN/WHT to WHT/BRN et 1
Under Upper BRN/ redit
Left Playfield: 10 Ea. #44 Bulb * WHT g 81 e #10
WHT/YEL (Fuse F25)
Circuit2: F25  J15-P710 J15-P2 ) D
Location: YEL to WHT/YEL Gircuiit: 2
Under Lower '
Left Playfield: 7 Ea. #44 Bulb * YEL d € AN . #9

Above Lt. Mid. P/F
&Lt ReturnLn.: 2 Ea. #555 Bulb %

HEPBI0 5P WHT/GRN (Fuse F26) o1 ConDeor

Circuit 3: F26 15-P8to J15-P3

Location: GRN to WHT/GRN Circuit: 3 %

Under Upper : =

Right Playfield: 7 Ea. #44 Bulb % GRN € =

In Coin Door: 2 Ea. #555 Bulb % E_

wn

WHTNVIO (Fuse F27) S

Circuit 4: F27  J15-P910 J15-P4 — =

Cocation: VIO to WHTVIO Gt 4 I

Under Lower reuit v

Right Playfield: 6 Ea. #44 Bulb * vio #1 #2 #8

Above Rt. Ramp - -

& At. Return Ln.: 2 Ea. #555 Bulb * * G.I. Bulb quantities may change during prodtction.

Pyl WG G TTi3HP Jhaivers reee®



Playfield Switch Wiring Diagram CPU/Snd. Bd. CN5-

GRN/BEN .
- - t |- Sw. Drive 1: Q1
Note: Al suitches require dicdes. Some diodes are Jocated on Terminal Strips (under play fisid) & not on the switet itsall, GRBN/RED
Dicde 3 I~ Sw. Drive 2: Q2
GRN/ORG e A
Tominei GRN/YEL 4 - Sw. Drive 3: Q3
5 |- Sw. Orive 4: Q4
GRN/BLK e
6 — Sw. Drive 5: Q5
GRN/BLU )
GRNNVIO 7 1~ Sw. Drive 6: Q6
o =] 8 [ Sw. Drive 7: Q7
Swdichi . |Swich®  [Switeh17  [Swlch25  |Switch33  [Swich4!  |Switchds  [Swichs7 GRN/GRY| | Sw. Drive 8: Q8
e ‘oo Lo t 8 s Color ol '
Not UTrough: Left Bot. Lt. Ramp Stepper T |Left Lt. Turbo Left
Lised Skill Shat S-U (Gn), Enler Mir. Rear | s [Top Lane Burnper Qutlane Pln Swlitch Drive
Switch 2 Switch 107 |Switch 18" |Switeh26  [Switch 38 |Swilch42  |Switch50  |Switch 58 Transistor
e s L 2 ] s - Sourea Nt
4th Cain U-Trough:|  |Left Mid. Lt Ramp | T Steppar | 3 Bot, Turb Left Re-
Slot Bug Hole S-U (Yel) Exit $ |Mtr. Front] s Bumper turn Lane.
o § |Swilch 3 Swatch 11 Switeh 19" [Swich 27 |Switeh 35 Switch 51 {Switch 59
=R . L s e o g s
b 'é. 5th Coirk\q i INot Left Mid. Lt. Ram| Stepper | § At. Turbo Left CPU/Snd. Bd. CN7-
#4 (Stotk | |lsed . 8-U (Red) S-U (Ve Motor Bug s Bumper Slingshot WHT/BRN S
Switch 4 Switch 12 Swilch20  |Swrch 28 Swilch 36 Switoh 52 9 = Sw. Return 1: U400
L e =" o WHT/RED) | o\, Retum 2: U400
RAt. Coin 4-Ball Left Top Pop Not ot WHT/O RG : N
Slot Trough 41, |5 (Yel SU (Bl Used Usedd .~ 7 ~Sw. Retum 3: U400
Switch5 © [Switch 13 |Switch 21 [SWAch28  |Swilchd7  [Swiich45  |Switch 63 WHT/YEL| | Sw. Retum 4. U400
e o o o i B4 WHT/GRN W, noum &
Cnt. Cain 4-Ball Rt. Bot, Pop Brain VUK T |Rt. Ramp 5 |- Sw. Retumn 5: U401
Stot/DBEA Trough #2| S-U (Red) S-U (@rn) Bug Up $ |Exit WHT/BLU . :
Switch 6 [Switch 14 Switch 22 Switch 30 Switch 38 Switch 54 WHTNIO 3 —5Sw. Return 6: U401
A T a g b e 2 |- 5w. Return 7: U401
Lt. Coin 4-Ball Rt Mid. VUK Brain 7 WHT/GRY
Slot Trough #3] |S-U {Yel S-U (Grn BugHit | s 1 - Sw. Return 8: U401
05 Switch 23 Swhich 31 Switch 38 Color Row
32 L e Lo Pin
Lg AL Mid, VUK Brain e Return
*L 5-U (Gm) 5-U (Blu) Bug Up Saurce Ng:
Swilch 24" [Swich32  |Switch40  |Swich 48 |Switch 56 LM339aN

Lo - Bies "
At. Top At. Ramp U-Troughy{ T Right Plumb
3-U (Yel S-U (Yel) PopExit | S Crbit Bob Tilt

Playfield Lamp Wiring Diagram 1/0 Bd. J13-

Note: Al diodes. Some diod located on Terminal Stips (under playfield) & noton the lamp itsell. igtﬁggg’?_ Lamp Drive 1: U17

iote: All lamps require dicdes. Some diadss are located on Terminal Stips (under pla noton the lamp fs ) )
Dioge YEL/ORG 8 — Lamp Dr!ve 2:U16
& eminal v 7 [~ Lamp Drive 3: U15
* v EL/BLK 6 |- Lamp Drive 4: U14
EL/GRN $ |~ Lamp Drive 5: U13
YEL/BLU 4 t— Lamp Drive 6: U12
YE%(/;VIO 3 t~ Lamp Drive 7: U11
Y Solor RY 1 Lamp Drive 8: U10

L] Cotumn

LMP 1 MP2 @LMP& LMP 3 meps @LMPE
Antiles %ggg\na Dantana .(rﬁ!?{gao I;\ane! 1 Klendathu &
LMP 9 LMP 11 LMP 12 LMP 13, LMP 14
Left 8ot, Leftiid Left Top. Rt. Bot. Rt Mid.
U (Gm) U (Red) -4 fYal) S-U (Red) =L (Yel)
LMP 17 LMP 18 LMP 19 LMP 20 LMP 22
.o ket ; S i LY 1/0 Bd. J12
LMP 25 LMP 26 LMP 30 LMP 31 LMP 22 .1
§ $ RED/BBN| | | |0 Return 1: Q33
H Rt Turco Sopel [~ Ltamp Re .
B(U}a |Eumcer | S [mMuitbal Ro RED/BLK
LNERa @ LMP %4
e L

Pib | amp Drive
I3

Sourca N
VNO2N

Rt. Orbit
Nuke

WP 38 VP 39 P 40 RED/ORG 2 |~ Lamp Return 2: Q34
- H 3 |- Lamp Return 3: Q35
Right Advance T [Lt/Rt Re- R ED/YEL
w Quifane Planet S |tum Lanes 4 -~ Lamp Return 4: Q36
-4 Q LMF 42 @ LMP 46 LMP 47 ?? MR gL__—RED/GF{N 5 Lamp Returmn 5: Q37
A = :
= £l g £ e Bhlm | s FI;I-IEED/ BLU| ¢ Lamp Return 6: Q38
g LMP 56 RED?(/BVFIS 8 — Lamp Return 7: @39
Ul A RED/WHT 9 — Lamp Return 8: Q40
— LMF 64 RED 10— Lamp Return 9: Q41
3 Hopper jf Lamp Return 10: Q42
o Segment'cl |8, Row
LMP 67|
E e e
o) Sommatic) |E g8
(L8 Segmen ogm. §2 Sgurce Ne:
o LMP 74 LMP 75 §§ STP1sNOsL
Tanker 7 Tacker 7. k)
Segment ‘B Segment 'C’) <
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Playfield Diode Terminal Strip & Fuse Descriptions & Locations

FUSE

F
3A 250V S,B. 3A 250V S.B.

All switches, lamps, coils require
diodes. The diodes not physcially
located on the switch, lamp or coll
are located on Terminal Strips under
the playfield. The Switch & Lamp
Matrix Grids alsa note which switch
or lamp has a diode on a Terminal
Strip (noted by "DQOTS" meaning
"Diode on Terminal Strip"). Also
noted in this playfield drawing are
the location of all Fuses (3A 250v
S.B.) located under the playfield.

See the Pink Pages, Playfield -
General Parts (Below) (Page 58)
for Terminal Strips, Diodes, Fuses &
Holders Part Numbers.

Ne Diode DIODE WIRE . -
Type / PN® for COLORS:
A | 1N4001 Switch 16 GRY

112.5001.00 | _Shooter Ln.

LWHI/GE Y
1N4001 Lamp 35 | ORG/GRN
112-5001-00| 2X Nuke | RED/GRN

B | 1N4001 Lamp 36 GRN
112-5001-00 Recon RED/GRN
1N400t Lamp 39 ORG
112-5001-00 | Adv. Planet |
1N4001 Lamp 47 BLU
112-5001-00| Lt Ramp RED/BLU
C 1N4001 Lamp 48 ORG/BLU
112-5001-00| Rt Ramp RED/BLU
1N4001 Lamp 34 | ORG/GRAN
112500100 Warrior Bug |

1N4001 Switch 45 | ORG/GAN
D [112-5001-00 VUK WHT/GRN
1N4001 Switch 38 | ORG

112:5001:00 | Brain 8ug |

1N4004 Coil 19 BLK
112-5003-00|_Step. Mir.3 | VIO/ORG
1N4004 Coll 17 RED
i 112-5003-00| Step. Mtr. 1 | VIO/BRN
WHT
F “12vDC  "GRY/mED

1N4004 Coil 20 BLU
112-5003-00] Step. Mtr. 4 | VIO/YEL

1N4004 Coil 18 GRN
112-5003-001 Step_Mtr. 2

1N4001 Switch 33 | ORG/BRN
112-5001-00} S. Mtr. Rear | WHT/BRN
G 1N4001 Switch 34 | ORG/RED
112-5001-00{ S. Mtr. Front | WHT/RED

1N4001 Switch 35 | ORG/BLK
112-5001.00

=N I
H 1N4001 Lamp 29 RED/YEL
112-5001-001 Bot. Pop | YEL/GEN

1N4001 Switch 46 BLY
] [112-5001-00| Super VUK | WHT/BLU
1N4001 Switch 40 GRY

112-5001-00 __Pob Hole

LWHIGRY
1N4001 Lamp 28 RED/YEL
J 112-5001-00 Left Pop YEL/BLK

1N4001 Lamp 30 RED/Y]
112-5001.00] _Right Pop YE!

K 1N4001 Switch 26 RED

112-5001.001 Lt Ramp Exit

Section 5, Chapter 2
Playfield Wiring
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3-Flipper Circuit Wiring Diagram

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

GRY/GRN
GRY/YEL
GRY/ORG
GRY/RED
GRY/BRN I
O mm O RigHt
N.O. FLIPPER | N.O.
CABINET
SWITCH SWITCH
RIGHT LEFT
N.C. EOS N.C. EOS
SWITCH SWITCH
QTE:
N.C. = Normally Closed
N.O. = Normally Opan
BLK
(GROUND)
500000000 60000]

00000000 (359000000
BLU/BLK]
RED/YEL ORG/GRY
RED/YEL ORG/VIO
3A SLO-BLO RIGHT
(Located under Playfield) 23-1100 (E:IE!I'T.PER
. RED/YEL BLU/YEL
N —d¢—o
3A SLO-BLO LEFT
(Located under Playfiald) 23-1100 FLIPPER

GRY/YEL colL

-G\ o

Page 92
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3A SLO-BLO
(Located under Playfield)

H¥een
22-1080
BLU/YEL ColL

_TisH Jhudvess

Technical
Overview

Qur New Flipper System
uses one supply voltage (50v
DC) for both kick and hold.
Once the Game CPU detects
a flipper cabinet switch
closure (during game play} it
applies a 40 msec pulse to
the gate of the flipper drive
transistor (STP20N10L). Ifit
continues to detect a flipper
cabinet switch closure (the
player holding the button in)
it will continue to pulse the
flipper drive transistor 1 msec
every msecs for the
duration of the hold cycle.

The E.O.S. (End-Of-Stroke)
Switch serves the same
function as before as it
prevents foldback when the
player has the flipper
energized to capture balls.
The E.O.S. Switch is a
normally closed switch which
opens approximately a 1/1€"
when the flipper is energized.
The Game CPU will detect a
switch closure if the flipper
bat is forced back by a high
velocity shot or rebound on
the playfield and will apply
another 40 msec pulse of
50v DC to the coil.

Section 5, Chapter 2
Playfield Wiring



Chapter 3 of 4

Cabinet Wiring

Transformer Power Wiring Diagram

M 1M 1FM2 Jt7
e BLK ; ~ R 19v AG 2
FILTER
1207/ 240V ==k 2 i GRYMWHT FOR LOGIC
50 Hz/ 60 Hz H < 0~—< 5 5 +12/-12vDC
[ N TO BRIDGE 3
]
I GRY/GRN ) e Loy
)
Lt
: ___< a BLUMHT s 13v AC a
] FOR 18v DC
! < s <—l g '— CONTROL LAMPS |
! ..1< 4 . BLUMWHT 1 13v AC R TO BRIDGE 20 g
1
Sl -k 8 <j WHT/RED , v AC | - i«
DOLLAR BILLS WHT 7 . FOR 20v DG ¢
VALIDATOR s COILS H
DOMESTIC WHT/RED s 16v AC TOBRIDGE 2 — 8
CONFIGURATION 7 £
BV AC 3
13 1 2
Domestio = WHT 115V AC Mohdbvbe Q
Intl. = BLU 220V AC " 8V AC | TOBR\DGE 21 '9
{N)eutral 4
Jt1
LINE
CORD BUCVEL | 48v AC
Wi <J 1 < 3 con
VARISTER 24V AC
bomesic = SERVICE DUTLET YEL/BLK } 50v0C
iamate 0¥ {Domestic / International) b < 15 1 — ?gILS
275V st bticomir ol HOT (Lycad BLK/ORG 80 AG } 24vACl  gRinGE 1
'
! int'l = BRN 220V AC 12 2
et Domestio = BLK 115V AC
SA 250V CN1
Sio-Blo Fuse WHT/GRN 2 < 88v AC 1 -
I~
DISPLAY
JUMPERS FOR VOLTAGE VARIATION WHT POWER
. < 3 [ SUPPLY
BOARD
BLK/RED R 00vAG L, ]
BLK _ _
_O@® <L 1FM3 J14
@@ @ CONFIGURATON FOR =
wHT DOMESTIC 115V <] L
iigtolo 2. ;
YEL
|| ¢ 2 2
0110
115 VOLTS | POWER
6.3vAC DRIVER
YELWHT NS
v CONFIGURATION OF 220V v * 4 4
Vv OR LOWER LINE VOLTAGES x < 5 5
V' FOR INTERNATIONAL USE
6 [

LINE VOLIAGE LLIIGYAYE!
230/218/208 VOLTS 61010,
1F1= 5A 250V SLO BLO G GX i#ms  LOCATED IN THE BACKBOX

1V1=275V VARISTOR

230 VOLTS 8Ly WHT

M.@@ M.@@@.:, 120V AC

WHT] WHT] u
OOOH OGO o »
OO0 OO =B 2
206 VOLTS 218 VOLTS YL L0

BALLAST — 1]
oo 19w oy STARTER 9]
1F 1= 8A 5LO 8LO z v FLUOR. FS2LIGHT _
1V1= 130V VARISTOR SPIN2010-5007-00  SPIN®165-5011-01 "
<<< .

[ BLKAWHT
BKLNE) ()] | CONFIGURATON FOR 5
JAPAN or —
M.@ FLUORESCENT TUBE ]
@j LOW LINE VOLTAGE pobe it {: | ©
v

@@ <<<

100/105 VOLTS

Gabina g _GTThsue Jhmvers e

FLUORESGENT TUBE, STARTER & BALLAST IN THE BACKBOX




Cabinet/Coin Door Wiring Diagram

CPUBD PLUMB COIN DOOR GABINET SPEAKER
e PLme. CONNECTOR 6PV BD
o e f CN4  sPKR3
WHT/GRY tén Slam Titt —YELWHT 1o
— -— CENTER -
sw RETURN 8| 1> b Ee D csmea
SW RETURN 7] 2 {2 o ELE o YEL/BLK *
71 WHTAVIO ~ ESUT.;IFOTN) < =P WHTNIO +eum
g
WHT/BLY Latt Goln Slot . .
SW RETURN 6| 3 . & 3y HHTELl . TO COIN METER
] U.8. Bil A ARG 22 RED 7
.S. Bill Acceptor VO DAYRBD -
WHT/GRN WHT/GRN Canter Coln Siot 710 G4 !
TS O I e )] <+ }W‘/.m:‘meé#' VODAVRED 78 VIO/GRY _ lg,
SW RETURN 4| & | s >_—HT_£L—‘/°W' Ne. :
WHT/ORG o Usa”
SW RETURNA |7 5' < 7[> L ifé"éii:‘éiox '
WHT/AI
SW RETURN 2|8 /RED < s [ WHTIRED o g Europsanlse  J &
FOR THE PRINTER
o o SUB-ASSEMBLY
CPUBD CN5 pk
a]  GRNAIO iy [tromensPe(sw Dve 1) aRnvio A | GROUND 00 BLK X
sw DAIvE 7| B ) d <|e > Vo ORUh oG, 22 RED
sw oRIvE 1| 1 GRN/BRN 1D from CN5-P1 (Sw. Oriva 1) GRN/BRN 153 4121 2
L] BLK N GRN VO DRVABD 62 GRY/AED <1
; JOCRVABD €2 GRYAED _ Lg,
< e —
CPUBD BLK J_—_ H L
CN? = ¢ -
~ BLK BLK |
10p) !
i
CPU BD. BLK
i ey Froec e PORTALS™
BLK/HED irom SERVICE
= 2 GRY/BLK B GRY/BLK BUTTONS
3 10> £ IO\ BEGIN TEST/
< 10l>
ENTER: BLACK
GRYVIO UTTON
R E— <s> o
o GRY/BLU s> GRY/BLY i
N
MINI ELIEPER :
eI | amvGN L i
RAIGHY FLIPPER i
BUTION g,y cRYIOAG 4!
7 N
At GRY/BRN 1
B e < ‘
DEDICATED WHT/GAN N
SWITCHES earc i AN < ' YEL
- e < ! > COIN
uonja‘\gasn — DOOA
e o N ;
)
CQIL POW FOR USA 2 SLOT i

QL ER
INTERLOCK SWITCH GOIN DOOR ONLY
/G DRVA BD
Normally Open -1 J7

RED/WHT 16 VAC [+

20v DC ‘E7 AMP CONNEGTOR

CalLs TO $ BILL VALIDATOR
1 & Gommon -1 - AT o) Bk [

WHT/RED 16 VAC VOLTAGE o) L(s

i VO DRVR BD " DIoDE |
! Normalily Open - 2 Jn 1&%51(“;:;5 <7
—INd001 DICDE
BLK/YEL 48 VAC " SW DRV 1 GRN/ <o
S0v DG i g SWERFTE WHT/GRN | o
Commen - 2

BLK/YEL 48 VAC

PRINTER INTERFACE OPTIONAL
Cable Wiring Hamess Part No:

]
¥
¥
i
¥
1
t
i
i
i
1
i
1
1
1
}
|
£
i
i
i
I
I
1
1
i
1
1
1
1
1
i
i
1
1
1
1
1
1
1
I
¥
]
£
i
i
i
i
i
i
i
a i
. i
YELAWHT LAMPS |
¥
I
i
i
{
{
1
H
i
i
i
i
i
i
i
i
i
i
1
1
i
i
1
!
]
1
]
¥
i
i
i
i
1
i
i
i
1
1
H
i
i
i
§
H
i
4
i
i
i
1
i
1
1
1
i
i
i
1

FOR USE ONLY IN TO SENTINEL COIN MECH.
SENTINEL COtN DOOH WIRING CONFIGURATION WILL 036-5408-00
VARY AGCORDING TO RS-232 Printer Interface Board Part N%:
COUNTRY 520-5069-00

Connection Notas: PRNTER BOARD

CN1

al Y0 DRVR BD J16-3: onaasN [

U E %L nep +12v DC DATALNES [ -QRGIBED Le ,

w I 1 [iwero VOORVABD | ORGEIK ¢ 4
m ON7 CN1 o o i — 1/O DAVA BD J3-10: 4
N WHTBLU [, | sw RET 6 @ N2 | 3 [-WHI/GRN PRANTR CNT L]
=g b il i i /0 DRVA BD J3-5: :
[=] 5| SWRET4 w | g - 7
3 GRNI&FEl‘V(ﬂ 4| sworv1 Na |5 \:‘I/[ﬂu /RED PRNTR CLK :

— &Y s N | g
. B 1| ano +12v0C | o _Ripr /O DRVR B J2-10: g
GND
— '] 20vDC P ::: | arvvEL PRNTR ENABLE _carmen [
" W2 hyp 1L SY/GRN. /O DRVR BD J3-1: _Gaumm.._KH—f 2
Y SENTINEL INTERFACE {13 [T PRNTR BUSY —ERNAHT ¢ 4
—ORGMHT |

= Pl sW4 lyg [ GRYVIO /O DRYR BD J16-7: NG e
5 =T +5V DC BRN <7
1] Mo s
- CPU BD GN7-10; ZBED — Tog
GND B Lo

oo™t Gtrsy Jraieens o Gatinet wing



Section 5 Chapter 4 of 4|

Printed Circuit Boards (PCBs)
Trough Up-Kicker OPTO Boards Theory of Operation & Schematic

As light from the Transmitter falls |
on the Receiver LED, it gener- !
ates a Positive Bias Voltage (0.7v !
to 1.5v) which is applied to the )
%ate of Q1, turning Q1 off. When |
1 is held off, no current flows !
through Q2's Base, the transistor 1 g,
:
]
]
]
]
!
]
]

RED
WHT/XXX |
(Switch Row/}
Retum +) 1
GRN/XXX |
(Switch Col/ 1
Drive -)

is off acting as an OPEN SWITCH. 2D
When the light is interrupted MT5000UR
(BLOCKED) R1 bleeds the gate
voltage off of Q1 allowing it to
conduct, switching Q2 on, which
acts as a CLOSED SWITCH.

£ Q2
G 2N3906
<]
Qi
2N5460
(A]

1
520-5124-00 | 520-5125-00 — = Emitting Light

Transmitter Receiver

Trough Up-Kicker OPTO Boards Component Layout & Parts

Component
Slde (Green)

Solder / Component
Side (Green)

Companent
Side (Green)

Solder / Component
Slde (Green)

520-5124-00 (TRANS)

Note:
CNH1 (on both boards) =
Pin-1 RED (+5v)
Pin-2 BLK (GND)

Ogy

EC o
]

O o

520-5125-00 (REC)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

A 1 520-5124-00 OPTO Transmitter Board Commete PCB Assembly

1 1 165-5100-00 LED LED MT5000UR (Ultra Brght Red)

2 1 121-5067-00 R1 180 Q 1/8W Chip Res. (CRC'

3 1 045-5111-02 GN1 . 2X, 156" At. An%le (26-60-5020) Conn.

B 1 §20-5125 OPTO Receiver Board LED MT5000UR Comme!e PCB Assembly

1 1 165-5100-00 LED T1-3/4 GaAlAs) LED MTS000UR ngtra Bright Red)

2 1 121-5068-00 R {Ultra Bright Red) 1M Q 1/8W C 'ﬁ' es. W

3 1 121-5069-00 R2 | saga Pinball Part N2 5.6K Q 1/8W Chip Res g:RC )

4 1 121-5011-00 R3 I 165-5100-00 10K @ 17/8W Chl? RGS.F(E RCW

5 1 110-5006-00 Q1 2N5460, Transistor (P-FET SOT-23)

4] 1 110-5004-00 Q2 2N3906, Transistor (PNP SOT-23)

7 1 045-5111-02 CN1 2X, .156" At. Angle (26-60-5020) Conn.
OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):
A. OPEN OPTO (Light Falling on LED) = SW/TCH OPEN. Place meter leads across points A and B (Refer to
Schematic Drawing above, 520-5125-00 Receiver Side). It should read approximately 0.8 - 1.2v DC.

B. CLOSED OPTO (Light Blocked) = SW/TCH CLOSED. Place meter leads across points A and B (Refer to
Schematic Drawing above, 520-5125-00 Receiver Side). It should read approximately 0.0 - 0.1v DC.

2. Oscilloscope Test (indicates normal operating condition): KA
U
Fig. A o5 A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead o
1g. 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 \n
g Diagram. g
Fig. B — B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead g
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The 2
0 o Scope should disBIa a PULSE STREAM indicating Q2 has switched "On"

as shown in Fig. 'ave Form Diagram. This is your Switch Drive Pulse.

TV = Switch Read Period

OPTO Troubleshooting Continued Next Page.

Y e
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OPTO Troubleshooting Continued

Wi

3. Bench Test (See Fig. C): Fig. C

Disconnect the OPTO Transmiitter / Receiver Board from

the circuit. Connect one side of a 56002 Pull-up Resistor 56002

to Pin-1 of the OPTO Receiver Bd. and the other side of 1

the resistor to a 5v DC source. Connect Pin-2 to GND. +ov [H

Connect a +5v DC source to Pin-1 of the Transmitter & P10

GND 1o Pin-2. Align with the Receiver OPTO approx. 3" gr1a 32 Ret, +5v
distance. Using your Volt-Meter or an Oscilloscope, I I OPEN
monitor Pin-1 while BLOCKING and UNBLOCKING the g 2

BEAM from the Trans. The output will be approx. +5v D1 BLOCKED OV
DC when the BEAM IS NOT BLOCKED and approx. Ov -
when the BEAM IS BLOCKED.

Single Trough OPTO Boards Alignment / Test

When a working OPTO s installed and connected in a game, the transmitter should light when the power is
switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way position resting on the
Prop Rod) and the game on, the light should show up as a BRIGHT RED RING through the back of the Receiver
Board around the Receiver LED (See Fig. 1). With the game in Switch Test Mode, liting the Trough Plunger
with a fingertip should block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 3a & 3b
for a sectional view of the Light Path (note alignment} and what happens as a ball breaks the light beam.

[

Fig. 2
Plunger blocks BEAM
Lift
View facing plunger
trough (with to check
playfield in switch as
Service Position #1) shown.
Sectional view from right (Fig. 3a & 3b) [
Fig. 3a
I M P ORTANT
If replacement of LED is required, insure that is mounted correctly Light Path
before and after soldering (See Fig. 4a / 4b). l J
~ o
alignment) II
Rec. Trans.
Side . Side
Fig. 3b
Fig. 4a Fig.4b -]
Correct Position Incorrect Position l_]
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Playfield Sw. OPTO “Long-Hop" Boards Theory of Operation & Schematic
The light T T T rom BARA M o ey TTTTIOSTTIIIITTTS

falingon | 520-5082-00 | 520-5083-01 !
LED (CR1) | Transmitter | Receiver i
generates a | I cA i
voltage , i LED :
which is i | MTS000UR ;
appliedto i H i
the input | ! !
(Pin-2) of 1 i glge) !
the LM311 | —> A1 !
Compar. | . WHTAOC |
ator U1)- : : E:(watch F)iowl :

1 ED eturn +, 1
f,'f} é’,'(iigz T MTS000UR E GRNXXX !
Charge' Al : GED : i \/ CcR2 P (Dr‘itlec-) ° i
about a volt | ! St 25y RED T1-314 BLK !
inEut from | 1 : (Ground) 1
LED (CR1) | - :
the Com- ! !
parator b e e e e e e e e ]

(U1) trips & drives either Q1 (during switch line strobes) or the indicator LED (CR2) (in between strobes). If a
switch line is being strobed, the emitter of Q1 drops to the saturation voltage of the Switch Line Driver, about .3
volts. This plus the .7 volt drop on the base give a 1v forward bias voltage to Q1, which is lower than the 1.7v
drop on LED (CR2) so the current flows through the Transistor during strobes. This drives Q1 on and makes the
switch, If the strobe line is high, then the 1.7v path through LED (CR2) is lower than Q1’s bias voltage so current
flows through LED (CR2) and the indicator lights. D1 prevents reverse bleed, R2 and R3 form the voltage divider
for the trip point, R4 is a current limiter for both Q1 and CR2, C1 and C2 are general noise-filter caps.

Playfield Switch OPTO "Long-Hop" Boards Component Layout & Parts

— | o e
ey TS

WYY

Skie (Green)
ide reen
520-5082- Solder
0-5082-00 (TRANS) Side (Green) 520-5083-01 (REC)
; 02 —0 o%c—-o0 0¥=—>-0 0%—-0 oYco-o
Laka ) 0000 o ont
=0 | @ ©)|p9 110" | O Qlleeeql ®
CR1 [—— ,I =1} -X-X-X3 c1 y & A one
oMo o O9——0 OPTO ACYR. 8604 PM goss 01
Component Pin-1 RED
Side (Beige) (+5v) Component .
Pin-2 BLK Side (Beige) Pin-3 GRN/XXX
N Sw. Drive « - »
(GROUND) CN1 (s <) CN1
- - Pin-2 WHT/XXX
Note: In this game, these OPTO Boards are used as Playfield Orbit Switches. (Sw. Return « + »)
See the Switch Matrix Grid (Pg. 90). 1 Pair are used for Switch 47, Left Orbit . .
(eAN-BLY, wHT-vIo). T Pair are used for Switch 48, Right Orbil (GRNBLUY, WHT-GRY), Pin-1 RED Pin-4 BLK
(+5v) (GROUND)
ITEM QTy PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 520-5083-01 OPTO Receiver Board Complete PCB Assembly
1 1 165-5100-00 CR1 LED MT5000UR %Jltra Bnght Red) a
2 1 165-5099-00 CR2 LED T1-3/4 RED DIFFUSER o
3 1 112-5014-00 D1 1N914, Dicde &
4 1 121-5013-00 Ri1 1MQ 1/4W Res., 5%
5 1 121-5037-00 R2 330K Q 1/4W Res., 5% —
6 1 121-5032-00 R3 47K Q 1/4W Res., 5% wn
7 1 121-5014-00 R4 220 Q 1/4W Res., 5% ,
8 2 125-5023-00 C1,C2 .1UF, 25v, Axial Ceramic Cap. c
6 1 100-5025-00 U1 LM311 =]
7 1 110-0069-00 (&3] . 2N3904, Trangistor ]
8 1 045-5200-04 CN1 . 4X1, 156" Locking Straight Hdr. Conn. (Molex 50-84-1040) O
B 1 520-5082-00 OPTO Transmitter Board Complete PCB Assembly v
1 1 165-5100-00 CR1 LED MT5000UR (Ultra Bright Red) v
2 1 121-5066-00 R1 180 Q 1/4W Res.
3 1 045-5206-02 CNA1 2X1, .156" Locking Straight Hdr. Conn. (Molex 50-84-1020)

prnted Grout Boards (Poss) _CyTAGHP JATIPERS e



Dot Matrix Display/Display Controller Bd. Combined Display Connections

BLK 3 GND
— KEY
RED f wsvoc_ °N2
CN3-Pin 26| BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 T
STAT@ | NOT USED ]
RESET STROBE o]
DATA 7 DATA 6 om
DATA 5 DATA 4 -
DATA 5 DATA > RIBBOé\JNSCABLE 3=
DATA 1 DATA @ -
SWITCHB | SWITCH 7 a7
SWITCH®6 | SWITCH& =
SWITCH4 | SWITGH3 S
SWITCH2 | SWITGH 1 o
CN3-Pin 2 NOT USED | NOT USED | CNa-Pin 1 -0
KL
o
CN1-Rin 14[NOT USED | NOT USED | CN1-Pin 13 2
GROUND | SER. DATA (]
GROUND_|PIX GLOCK
GROUND [coL. LaTeH| ' BBON CABLE
GROUND _[ROW CLOCK
GROUND _|ROW DATA
ON1-Pin 2 GROUND _|DISPLAY ENABLE | CN1-Pin 1

P2-Pin 14[NOT USED | NOT USED |P2-Pin 13 e
GROUND | SER. DATA g
GROUND_|PIX CLOCK
GROUND _|coL LaTcH| ' DPBON CABLE m
GROUND_|ROW CLOCK >
GROUND [ROW DATA 8o
P2-Pin 2 [ GROUND _| DISPLAY ENABLE |P2-Pin 1 % o
28
QB
» VIO/YEL g 4_168vDC 2
a BLU 2 +12v DC =W
5 RED 6 +5v DC <
3 BLK S GND =
“ YEL 2 GND P1 ®
- — 3 KEY Qo
A GRYNEL [° -98v DC
» YEL/BLK T 4_-110vDC

rese s CTHF RIS, oo ciret Boards (089



Display Power Supply Board Schematic

cr
gt
i
Al GhD
il -
W MIE15030
D1
IN4004 ]i t_ % . > Qs
= u
[ 20V L8 she
D5 2w Sake Re MiE15030
R 1ni760A S 12w xo
BBV W
o8 —l— < R19
A ez | ca < R7 aND Sima
100V S1uF S aaKe > 12w
S0V < aaw
+ e . —
220 ul D7
200v ‘]E Werss
D2
OV ook AR

. 04
\WE‘SO&‘

AT OESED

ITEM QTy PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)

— 1 520-5138-00 Display Power Supply Board Complete PCB Assembi

1 1 200-5000-17 F1 pay PPY 3/4A?0 5A) S.B. F y

2 2 535-5000-11 Q3,Q4 Heatsmks AAVID #563002

3 2 125-5044-00 C1,G2 220uF 200v Radlal lF.?Itlc Cap.

4 4 121-5038-00 H4 R5, R9, R10 15K & NS}

5 2 121-5059-00 F|6 R7' 330K Q 1

6 2 21-5060-00 A2, R3 47K Q 1W Hes

7 1 21-5061-00 R1 130 Q 5W Res.

8 1 21-5062-00 B8 2K Q 5W Res

9 2 12-0053-00 D3, D4 1N5228 3. 9v ‘Diode

10 1 12-0062-00 D5 1N4760A 68v Diods &’3‘
" 1 12-0049-00A D6 1N4764A, 10()v| Diode 9]
12 1 12-0061-00 D7 1N4743, 13v, Diode &
13 1 10-0100-00 Q1 MPSAS2, Transistor

14 1 10-0082-00 Q2 MPSA42, Transistor —
15 3 25-5035-00 C3,C4,C7 0,1uF, 500v, Ceramic Disk Cap 7y
16 1 10-0103-00 Q4 MJE15031, Transistol

17 2 10-0101-00 Q3,Q5 MJE 15030, Transistor =
18 ] 28-5003-0 C5. & 22UF, 25y, Rad, [ %«tm( sap. (G5, G6: NS) IS
14 g 24-5003-00 VI 78120T (VR |2 +
20 1 045-5015-08 GN2 8PKK156 (P|N3- EY) T4
21 2 112-5003-00 D1, D2 1N4004, Diod @
22 1 045-5015-07 CN1 7PKK156E ﬁ’lNS:KEY) v
23 2 240-5008-00 Q3, Q4 6/32 KEPS

24 2 237-5501-00 Q3,Q4 6/32 X 3/8" PPH Screw

25 2 205-0004-00 F1 Fuse Clips

prnted Gt Boads (Poss) _ P JAIIPERS e



Display Controller Board Schematic
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Display Controller Board Component Layoul & Parts

cis
1 K i@ [1]] ~ i1 <V RS A - S
c1 cy ~ rel cal ca4
cz—( ) e ~ S rizrl
O s 5 u13 c23 [ s S C:
c3 @« ~
oy = R N & 2 g GO SO- O
cs.—( - B ~ w D) - ~(— -
= ' | & 4 S c4 cag
ST I cld 2 3 h R P S cay
Ch S @D =1 c21 R o caz 50
L ur [ & b O met csG = cst
U1 [ o ~ X i~ mf—C)— I
- O S g || iz HO- W =
[42)
=] I o L > e o1 -
N B ] u1s [ N i rzz
=S w s [ A+
« a R23
g 7 R e e g 4 T ==
|| - — 3 R14
B oy [N R Y MY © el
-~ RAM | ra —1. - — u1e < m-—C)—*
u2[v] - [ Sy B ¥ o8z
us v
i v . = b= vz [
3 N 3 10 [ o N v16 [V 18 I % N
Z = N ~ = > [
. ® & 3 8 (o] o N » (Q
3 o = IS g 2 T > &
g = @ ° °© 5 I
L~ B o © R15
- FB2 & % N Rt L
cm o8 Ty riz L
3 FBLD_ ©+ - — "‘I:.I‘
- R18
piteEaii v 520-5055 00

ITEM Qry PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5055-00 Disg\eg Gontroller Board Complete PCB Assembly
1 2 077-5217-00 2-Pin, IC Dip
2 1 100-0397-00 us 2K X 8 Stallc RAM (62256L 10PC)
3 1 100-0189-01 Ut1 68BO9E
4 1 100-0233-00 ug 68845
5 1 100-0351-00 u1s 74HCT00
] 1 100-5001-00 Ui 74HCT240
7 1 100-5000-00 us 7415151
8 4 100-0046-00 U3, U4, Us, U7 74LS157
9 1 100-0049-00 ui9 74LS163A
10 2 100-0058-00 U7. u1o 7415245
1 1 100-0064-00 uig 74185374
12 2 100-0037-00 U13, U20 741 S74
13 1 965-0107-00 U16- ORANGE DOT PAL16L8 (15CN), (Programmed)

(Note the type of PAL) - OR,
14 1 965-0108-00 U2 - ORANGE DOT PAL16R4 EQSCN , (Programmed) 7

éNole the t¥pe of PAL} ORANGE DO |
15 23 125-5031-00 C7>C11, C13»C26, C34, C3: 1 uF, 8042 AX!aI Cer CaP U]
16 1 121-5051-00 Re 100K Res. 5% b4
17 15 121-5011-00 R1>R7, R9, R10, R12, R14>R18 10K Q 1/4W Res 5% _
18 1 121 5014-00 R13 220 Q /4WC F. Res. 5%
19 0 R19>R26 /_e Te]
20 21 125 5028-00 C1>CB, C27>C33, C36>C42, C44>C51, C53 é471J X|a1 CapéC44>C51 NS} c
21 2 n/a FB1, FB2 Femte é s
22 1 125-5015-00 Ci12 1 F(adlal lgc.) =
23 1 045-5015-26 CN3 n 1" HDR Conn. +©
24 1 045-5015-03 CN2 3 P|n K 156 Conn 540445-3) k)
25 1 045-5015-02 CN1 7 Pin, Dual Row .1" Hdr. Conn. W
26 1 140- 0013 00 X1 hz Clock Osdiilator
27 0 Not % SwWi1 gs
28 1 (See Pq. DR. Tabley U12U14 (ROM Q) MB ROM (U14: NS)

prnied Grout Boards (Pcas) _MRSHI JATIPAS e



1/O Power Driver Board Theory of Operation

5V Supply:

An AC voltage of approximately 9V comes into the board at [J17-(1-4)] this AC voltage is then full-wave
rectified by bridge BRDG 21 and filtered by capacitor C203. The resulting voltage is 11VDGC which is inserted into
a linear voltage regulator for the output of 5VDC. This 5V regulated voltage can be adjusted by potentiometer
R116 the voltage should be set to 5.00V. Besides powering the I/O Board the regulated 5 volts supplies power to
the CPU & Sound Board Gas Plasma Display and Plasma Controller Board. Power for these devices comes oft
the I/O Board on [J16-(4-8)].

+5 +12 450V +18V +20V LED Indicators:

These DC voltages are derived on the I/O 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 transformer
winding as the +12€l thus it does not have a led indicator. ** Note that the +50V &+20V power sources are turned
off by the interlock switches when the coin door is open.

LED Supply Volitage LED  Supply Voltage
L2 +5 L200 +20V

L.201 +50V L202 +18V

L263  +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 I/O through connector J1 and forces the /O into
reset.
2. The 5V supply has fallen below 4.75V.
3. The watchdog is not being fed by the scanning of the light matrix. More specifically pin 19 of U6 must be
togglin%once every 50ms to prevent the watchdog from resetting. The scanning of the light matrix is controlied by
the CPU through J1.

LED L204 shows the reset state of the /O board. If this LED is not lit either the 5VDC is below 4.75V or the CPU
board is holding the I/Q in reset. If the LED is flashing this means that the watchdog is not being feed by the CPU
board and the I/O is oscillating into and out of reset. If the LED is continuously on the board is out of reset and
communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the actual reset signal on the
1/0 Board. A low voltage indicates that it is in reset this will turn off all Solenoid drivers Flash Lamps Lamp Matrix
Drivers Auxiliary Outputs and Flipper Outputs. A high voltage indicates that it is out of reset and normal operation
can take place.

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

Solenoid Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 consist of MOSFET drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see note
1). This will apply 3.4V to the gate of the MOSFET transistor thus switching it on. J7 & J6 each are a bank of 8
low side driver for driving lamps or other lower current solenoids. They use a bipolar power transistor TIP122
which can also be tested by using test point TIP TPL3 and the corresponding resistors R17-R32 (see note 1).

Note 1 * Clip on the resistor side with the white stripe.
** R1 controls Q1 and R2 controls Q etc...

Auxiliary In & Out:
J2 8 CMOS Outputs sometimes used for a printer interface.
J3 8 CMOS I[nputs general purpose inputs.

Lamp Matrix:

J12 r?as 10 low side drivers for the lamp strobes which consist of 19NO6L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the /O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically 'OR'ed together and fed back
to the CPU. The status can identify open loads (for example open lamp filaments or intermittent connections) and
short circuits. These drivers are also short-circuit protected.

General lllumination (G.1.) Lights:
J15 has 6VAC switched on and off by a relay on the I/O Board. The relay is controlled by Q200 which supplies
power to the 24V coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6VAC source.
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I/0 Power Driver Board Schematic (Sheet 1 of 5)
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1/0 Power Driver Board Schematic (Sheet 2 of 5)
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1/0 Power Driver Board Schematic (Sheet 3 of 5)
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I/0 Power Driver Board Schematic (Sheet 4 of 5)
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1/0 Power Driver Board Schematic (Sheet 5 of 5)
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I/0 Power Driver Board Component Layout
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I/0 Power Driver Board Parts

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5137-01 1/0 Power Driver Board Com'?lete PCB Assembly

1 16 25-5027-00 25550262, C271>G278 (10 v, Cap

2 22 25-5028-00 C204>C219, C2 28>0237 C243>C246 470{) 473 AX|a] Cap (0204>C211 NS;
3 16 25-5029-00 0247>czs4 cz >C270 F,

4 13 25-5030-00 G7 C C C11 C12C13C1C2C3C4C5C8 220pF, E21 aép.

5 0 na G220 802 0>C227: NS)

4} 17 25-5031-00 035>C43 C45 C46, C200, C238>C242 . 1UF, I(_10i4_»%j0ap. .

7 16 10-0106-00 Q1>Q16 20N10L STP, Transistor

8 32 21-5042-00 :l1>F!16 R200>R215 22K & 1/4W Res.

9 16 21-5003-00 R17>R3. 620 Q 1/4W Res.

10 17 21-5045-00 ?33>R42 R236>R242 39K Q 1/4W Res.

11 13 21-5007-00 4>R76 100 Q 1/4W Res.

12 8 21-5029-00 :(90 R92 R94, R96, R98, R100, R102, R104 6.8K Q 1/4W Res.

13 1 121-5030-00 5 120 Q 1/4W Res,

14 o} na R220>R22 QR220> R227:

15 9 21-5009-00 ?228>R235 R245>R251, R254, R302 KQ 1/4W Res R228>R235 NS)
16 8 121-5032-00 ?261>R 6 47K Q 1/4W

17 2 21-5033-00 220 © 1/4W

18 8 21-5021-00 ?49 R57>R61 R252, R253, R256, R270 47K Q 1/4W Res (R252: NS}
19 i 21-5011-00 350>Fl 255 R27 1, R300 10K © 1/4W Res.

20 2 21-5036-00 7, R2 330 Q 1/4W Res

21 8 00 5019-00 J1>U4 Us, U18, U200, U201, U206 74HCT273§U200 NS)

22 1 gRESET. N F)l

23 1 121-5009—00 K O 1/4W Res.

24 2 121-5038-00 :(216 R218 1.5K Q 1/2W Res.

25 7 200-5000-01 7>F9 F24>F27 5A 250v S.B. Fuse

26 200-5000-03 7A 250v S.B. Fuse

27 200-5000-06 -23 4A 250v S.B. Fuse

28 200-5000-05 8A 250v S.B. Fuse

29 3 200-5000-08 -20 F21,F28 3A 250v S.B. Fus

30 045-5013-00 J15 9PKK 156 (PIN 5=KEY)

31 045-5016-00 15PKK156

32 100-5023-00 U210 S$1232

33 110-0069-00 Q200 2N3904, Transistor.

34 125-5032-00 Cc32 OOuF é5v Radial Lytic Cap.
35 045-5015-01 J1 0-Pin, 0.1 Dual Row Header
36 100-0338-00 U202, U203 74HCéf 5 (U202: NS

37 0 110-0088-00 Q33-Q42 19NO6L STP, Transistor

38 6 165-5099-00 L2, L200>L204 LED T1-3/4 DIFFUSER LED
39 045-5014-01 J2 10PKK156 (PIN 4=KEY)

40 121-5039-00 R116 50 Q Pot

41 6 110-0067-00 Q17-Q32 TIP122 ) .

42 125-5033-00 C25 100uF, 150v, Radial Lytic Cap.
43 1 110-0058-00 Uo

44 1 125-5034-00 G29 00UF, 35v, Radial H’tlc Cap.
45 1 190-5002-00 RELAY FRL264D024/020K elay
46 0 n/a J5 S

47 1 100-0037-00 U209 LS74

48 0 n/a J4 $J4 NS)

49 2 100-0148-00 U204, U205 45138

50 1 125-5035-00 C26 1UF, 500v, Ceramic Disk Cap.
51 1 100-0356-00 U19 Msé

52 5 124-5000-00 BRDG1 BRDG2 BRDG3, BRDG20, BRDG21 DB35

53 5 125-5036-00 €27, C30, C201>C2 15 OOOUF 25v Radaal Lytic Cap.
54 25 112-0054-00 D200>D215, D220>D227 1N 48,

55 2 112-5003-00 D216, D217, D22 1N40 04 Dlode (D216: NS)
56 2 n/a TPL1,TPL3 T Pomt Wire (24?( {(Loops
57 1 045-5014-01 J7 10PKK 156 (PIN 5=KE

58 1 045 5014-01 J8 10PKK156 (PIN 9=KEY’

59 8 0-0089-00 U10-U17 VNO2N

60 1 045-0014-03 J1 10-84-4 g3 PIN MOLEX)
61 1 045-5015-00 J12 12PKK156 (PIN 7=KEY)

62 1 045-0014-08 J17 10-84-4090 (9 PIN MOLEX)
63 1 /a BLANKING Test Point - Do Not Stuff

64 1 121-5050-00 R217 4.7K @ 2W Res. éSANDBAR)
65 1 045-5014-01 J13 10PKK156 (PIN 2=KEY)

66 1 045-0014-06 J14 10-84-4060 (6 PIN MOLEX)
67 1 045-5014-01 J10 10PKK156 (PIN 6=KEY

68 1 045-5015-00 Ja 12PKK156 (PIN 8=KEY

69 1 045-5013-00 J9 9PKK 156 (PIN 3=KEY

70 1 045-5013-00 Ja 9PKK 156 (PIN 2=KEY'

71 26 205-0004-00 F6>F9, F20>F28 Fuse |I%S

72 1 na U19 Heatsink {5v Reg.)
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 8BBOYE (U209) with up to BMbytes of CPU code space (U210). The CPU code is bank selected
by the use of U211and each bank consists of 16Kbytes. 8Kbytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Celis which
have a test point VB to check the battery voltage status. The write protected area consists of 512 Bytes used for
storing game seﬂings. This section of RAM can only be written to when the coin door is open. The coin door
switch comes into the CPU on CN6-12 and is fed into the address decoding PAL U213. When this memory
protect signal is low writes to the protected RAM area are prohibited. Address decoding for the system is
accomplished by one PAL U213 and one 1-of-8 decoder U214.

A watchdog is used to monitor the CPU and the 5V supply. If the 5V supply is below 4.75 the watchdog will hold
the CPU Board & I/Q Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal used to
feed the watchdog comes from the EPROM Bank select signal used to load U211. The CPU has a timer interrupt
used as a heartbeat for the system this signal comes from counter U2. The clock for this counter is the CPU Q
clock. Clearing the timer interrupt is done by reading the DIP Switch. The timer interrupt can be observed at test
point FIRQ. In normal operation "FIRQ" should be toggling at a rate of 976Hz.

The |/Q interface CN1 is buffered by 2 HC245 chips. The CPU's reset line is buffered by Q10 and fed over to the
I/O through CN1. An /O strobe signal is feed through CN1-15 and is used to notify the I/O that a valid address is
being sent.

Switches:

The Switch Matrix consists of 8 2N3904 Transistors which pull one of 8 strobes ‘low’ to activate a Single Column
of switches. The Switch Return Signals are fed into CN7 [SWHPCH ROWS] and are highly filtered and compared
to a 2.5v reference voftage. The Switch Return Voltage must be below 2.5v to make a Valid Switch Closure. If
false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the strobe line
low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CNé [[¥I£DICA ED SWITCH IN]
is a Dedlicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead of a strobe
and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate
Input and Output Busses. The Input Bus from the Plasma Controller to the CPU/Sound Board comes in on CN8
[PLASMA CONTROL]-Pins 3-10 and is fed into U200 for input to the CPU's Data Bus. Data going out to the
controller comes from the CPU’s Data Bus through U201 and onto CNB-Pins 11-18. Status back from the Plasma
Controller comes in on CN8-Pins 22-26 and is fed into U202 for input to the CPU's Data Bus. Two control signals
that go out to the Plasma Controller are PRES [PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The
Plasma Reset is software controllable through U216/B and also has a test point "Plasma Reset”. The Plasma
Strobe Signalto the controller is generated from U216/A and is used to latch data into the Plasma Controller.

Sound Section:

The audio section consists of a BSMT sound chip U3 Sound EPROMs (U17 U21 U36 U37) 68B0O9E U6 and
Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the Sound
EPROMs. Sound Data from the EPROMSs is read through U19 to the BSMT. The EPROMs are bank selected by
U22. When the BSMT has sound data to be played out to the speakers it loads 186 bits into a 16 bit shift register
made up of U24 & U23. The data stream from the shift register is serially shifted into a stereo 16 bit Digital to
Analog Converter (DAC). When the system is operating Eroperly the ws(word select) input of the DAC will be
toggling. The ws input is used to latch the right and left channel sound data into the DAC. If the ws line is not
oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current source. These
outputs are converted to a voltage by an operational amplifier U30 to form the analog signal. Test points AOR and
AOL are the outputs of the operational amplifier. These outputs are then fed directly into three power amplifiers
(TDA2030A) or optionally into an analog volume control chip U35 for a potentiometer volume control. The analog
section has its own +5V & -5V derived from VR1 & VR2. These separate supply voltages are for the DAC U26
Operational Amplifier U30 and analog volume control U35.

Sound calls are made from the CPU’'s 68BO9E U200 to the sound section by latching data into U5, The sound
section’s CPU 68BOYE (U6) reads in this data and handles the interfacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 6BBO9E processors. Should be at 2Mhz with Q leading E by 500 nsec.

24Mhz - The oscillator used for the BSMT & derivation of E & Q.
SND-FIRQ - The sound sections CPU interupt.
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.
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CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Component Layout
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<< VBATT

PLASMA
<< RESET

<< FIRQ
<< SW200
<< GROUND 1

<< CPU RESET

<< +bv

<< 24 Mhz

N
<< SOUND FIRQ
T<< Q

SOUND
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#+[ << AESET

<< ACR
<< AOL
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CPU/Sound Board Parts

ITEM QTY

— 1 520-5136-00
1 1 24-5001-00
2 5 21-5051-00
a 2 21-5009-00
4 38 21-5011-00
5 5 121-5023-00
6 20 121-5009-00
7 4 21-5043-00
8 1 21-5018-00
9 2 21-5046-00
10 9 21-5045-00
11 1 21-5036-00
12 12 n‘a

13 15 21-5033-00
14 " 21-5021-00
15 16 21-5047-00
16 2 21-5048-00
17 1 100-0043-00
18 1 (See P%. DR. & Table)
19 1 45-5015-07
20 1 Not Use 8

21 5 (See Pg. DR. 6 Table)
22 2 0-5008-00
23 4 25-5017-00
24 4 25-5020-00
25 2 25-5017-00
26 2 25-5015-00
27 1 25-5014-00
28 1 00-5016-00
29 1 25-5037-00
30 1 00-0027-00
31 1 00-0043-00
32 [} 00-0064-00
33 1 00-0249-00
34 1 00-0149-00
35 [} n/a

36 2 125-5012-00
37 2 125-5017-00
38 2 125-5019-00
39 1 045-5015-06
40 1 140-0011-00
41 1 106-0116-00
42a 1 965-0136-00
42b 1 965-0137-00
42¢ 1 965-6504-00
43 5 100-0037-00
44 3 125-5043-00
45 79 125-5031-00
46 1 25-5038-00
47 4 25-5039-00
48 39 25-5028-00
49 8 5-5029-0
50 1 045-5015-06
51 1 0-0375-00
52 2 00-0022-00
53 7 12-5003-00
54 2 12-5008-00
55 8 12-0054-00
58 1 24-5002-00
57 2 00-5016-20
58 1 00-5018-00
59 1 n/a

60 1 165-5099-00
61 1 165-5099-00
62 2 100-5015-00
63 1 00-0148-00
64 1 05-0046-00
65 1 00-0189-01
66 1 545-5685-00
67 1 045-5015-01
68 10 nia

69 10 110-0069-00
70 1 045-5013-00
71 2 100-5019-00
72 6 100-0338-00
73 1 100-5023-00
74 1 045-5015-26
75 1 045-5014-01
76 4 n/a

77 1 045-5015-00
78 1 181-5002-00
79 2 100-0377-00
80 1 105-0052-05
81 3 535-5000-10
82 3 077-5209-00
83 5 077-5217-00
84 3 077-5208-00

Section 5, Chapter 4

Printed Circuit Boards (PCBs)

PART NUMBER REF-DESIGNATOR

CPU/Sound Board

>

R12. R13, R1g, R21 R22, R24

R103, R107, R11

R1>H4 R113 R200>R207 R224>A228, R244>R251,
R260>R267, R296>R 299 R301>R306, R409, R413

R9 R14. R100, R102, R104, R106, R1 0

15, Re; R234>R 241 R278>R286 R412

R17, R25, R11

6,
01, R105, R109
08, R287>R294

12’

oo R308>R311 R313>R316 WX, WY
>R33 14>R423

R216>R22 R2 R2 45, R40

R401>R408, R423>R430

ng, R411

Uz
CN4

RESET

U1; U21 uU3ae, Uaz, uz10
C76>C79

G40 059 C101,C108, C115

¢100,€10,7 C114
C102 c1o4, 0109 c12

LUE DOT
o bUza 925 U27, u21s
>cs d7>09 C12>C16 C18>C21, C23>C26, 028
8. C39, Ca1>C47, C49, C52, c1oé
103, C1b5 C106 C11o C111, C115,C117, C11
8120 C1225C125, C255, C272>C292, 0400>c4o7
C48, C50, C75

G200>C220, C229 0230 C247>C254, C256>C271
8%21 >(228,

022 Ut1
D1>D3, D100>D105
D202, D400>D407
U100>U102

2

o5~

o>

°o
ol
o
p-d
o)
-
N
o
A
I
N

o—nU'
cc

CN7

VBATT +5V GND1, GND2
CN6

SW300

400, U401

u100>u102

Us, Us, U20

u1'7 u21 uss U3z, U210

Ua, U7, U21
_GTiHsHP Jhaoeens

DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembly
780! +5le ulator

Q
1K 2 1/4W Res. (R
4W Res

00>R207 R409, R4 NS;
s.'(R100; R102: NS

BEENZR 3
woiny
SANOS N
[l el )
SR
S BRRRES
»pé
EE;U
B sty
(D
w

es,
I4W Res. (R101: NS)

W Res.
er Wire (2
MWF'?

@
oS
[S}e]
_\‘Ib
Bg=

(5238>R21 5: NS)

P

o]
=
Y

e
Q3IISOH
&
_‘E_k_‘é
EE
o
(D
fl)

X
Qg

/4W Res.

r_

LA
N e
oM
3

OM
7PKK156 (PIN5 KEY)
Do Not Stui
27C040 EPROM
74LS165
10uF, 25v, Radjal Lytic Gap.

10uF, 35v Hadlal Lytic Cap, (C
10 u'F ¢. Cap. (
o, 16\/ had|a| Lytic Cap.

1000uF, 16v, Radial Lytic Cap.
741504

74ALS139
7415374
74HGC4020

7418240

0Q Jumper Wire (24ga.)
470uF SVRF{amaI Lyt|c Cap
220u'F 28y Badial Ly txc &
BPKKI55 (PIN BoKEY) ~ P
24Mhz

BSMT20

PAL16L8 Programmed
PAL16L8 {Programmed) -
AL 16L 8 {Programmed) - BLUE DOT

P
8 6102 Xial Eer Ca

01U
Ve &i
€1 2 €103, C105, C106: NS)

8: NS)

790 at
TDA2030V 10160: NS)
TDA]

B3F4000
LED T1-3/4 DIFFUSER LED
}L_]I(E_J_D T1-3/4 DIFFUSER LED

T74
7415138
MS6264A

BO9E
3-AA CELLS 4.5v
20-Pin, 0.1 HEADER
Tast Paints - N

S
2N3904, Transistor
9PKK15 PIN 2=KEY)
74HCGT:
B4H0245 (U200' NS)

26-Pin,
10PKK1SGWIN LKEY{
Test PO/nt /re (24%a {{ oops

8-P|n IRI WI tch
L RAM
AAVID 531102
40-Pin, IC Socket

32-Pin, |G Socket
28-Pin, IC Dip Sockst
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- YELLOW DOT
- WHITE DOT

éC200>0207: NS)
4

22uF, 25v, Radial Lytic Cap. éc101: NOS}
100: NS
102, G104: NS)
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4X 7-Segment Display Board Schematic

Pin-14

[ iy @ Cothede DISP1
— PNl g Sag-A (Lamp49)
3 Pin-184 Seg-B (Lamp 50) Ny
EE ;’":“_-, Seg-C (Lamp 51) 3 ﬁ
T g P"‘7 © Sog-D (Lamp 52) -
g 7 & Seg-E (Lamp 53)
Q8 =l P2 o gk (amp 54)
g g om, Seg-G (Lamp 55) AT
g 3 7-SEGMENT DISPLAY { MTN4126-CHR )
>:‘"': ‘o Cathode DISP2
N1 g Seg-A{Lamp 57)
2 Pin13y Gog-B (Lamp 58) r \_A_J
2g ﬁf”;;". Sog-C (Lamp 59)
EEE 13 o Seg-D (Lamp 60) -
o a g P70 Seg-E (Lamp 61)
EEE P2 g Seg-F (Lamp 62)
gk % O.fL“g S6g-G {Lamp 63) D’
i g 7-SEGMENT DISPLAY (MTN4326-CHR)
=0ty canode DISP3
1 g Seg-A(Lamp 65)
on 2 Pin130 5008 (Lamp 66) A )
[ ] we a8 ;!n-;o_ Seg:d (tamp £7) ﬁ
2| kev g E‘ g P:::7 @ Seg-D (Lamp 56) G >
3| Ne FEE ping O Se0E (Lame 09) [}
Lamp Row 7_(Q99) 12-Pe_| 15| REDVIO SEE nar® Se9F {Lamp70) "
8 EoTg segaamp 7y | G Lt
Lamp Row &_(Q40) J12-P9_| 12| RED/GRY EER
Lamp Row §_(G41) J12:P10 | 14| REDAWHT EE 7-SEGMENT DISPLAY ( MTN4126-CHR)
Lamp Aow 10(Q42) J12-P11 | 13| RED ZPi 14y cathode DiSP4
Lamp Col 1_(U17) J13-Ps | 8 | YEL/BRN Dipyingls  RY g 208 P! o SegAllamp7a) [—
Lamp Col 2 (U16) J13-Ps_| 9 | YEL/RED D2y o Rzt Pi-13g o B (Lamp 74) e
Lemp Col3 (U15)13P7 | 4 | YEUORG D35 i B3 adiy Pin104 Seg.G (Lamp 75) a a
Lemp Col 4 (U14) J13P6 | 10| YELIBLK D4 ot i P8 o Seg-O (Lamp 76) )
Lamp Col 5 (U13) J12-P5__| 14| YEL/GRN Ng1a Ve Pin-7 Seg-E (Lamp 77)
Lamp Col 6 _(U12) J13-P4 | 6 | YEL/BLY D6y 1 Pin2 o Seg.F (Lamp 78) a a
Lamp Col 7_(U11) J13-P3 | 7 [YELWIO mD,_xmu_Jalmg'%an P SegG (Lamp 78) -’
s [ BLK (aND] T azokol s
—‘_I—‘—Ii SEIEINIRRIEE 7-SEGMENT DISPLAY ( MTN4126-CHR)
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GND

R9
R10
Ri2

4X 7-Segment Display Board Component Layout & Parts
6

0 ) o)
O_ s
1
G "
(=]
<
[{]
o
hond
o
o
N
DISF3 m
§ 0 o o o
Sl Solder Side (Green) LRI BRI,  Component Side (Beige)
3_' ITEM QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION
— — 1 520-5166-00 4% 7-Segment Display Bd. Complete PCB Assembl
1 7 121-5014-00 Hig7 piay 5306 1/4W Res. Y
e ;! 154201906 Dby 1654, Diodo >
- - > 10de
o 4 165-5040-00 DISP1, DISP2, DISP3, DISP4 1" 7-Seg. Red Disp (M 6-
v A 045316024  DISP1. DISP, DISP3, DISPA 24'Pin Socket .s'"sﬁﬁ.g'w?s%ccsHFasz)
6 1 045-5161-15 CN1 15X1 Reverse-Mount . 156" Hdr.
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. [ there is a question of what revision number any particular RBM is and the next game manual(s) are nof available, call our Tec%nioal Support Department.

Game Revisions cal aesxpdla(ed after the production run. This table is accurate as of the printing of this manual. To see it any char‘;?es oceurred, the next game manual will include updates.

n
The version stated is

Table Notes:

APPENDIX A
Pinball Game Firmware Table

Chip Raw
Laser War
CPU 256K 965-0004-00 960-5007-00
Sound (clq) 256K 965-0005-00 960-5007-00
Sound (oid) 256K 965-0006-00 960-5007-00
Sound (olg) 256K 965-0007-00 960-5007-00
Sound 256K 965-0008-00 960-5007-00
Sound 1 512K 965-0009-00 960-7001-02
Sound 2 512K 965-0010-00 960-7001-02
Secret Service
GPU 256K 65-001 A6 960-5007-00
cPU 256! 65-001 A6 950-5007-00
Voice 1 512 00 960-7001-02
Voice 2 512K] 65-0015- 960-7001-02
Sound 256K 65-0013-00 960-5007-00
Torpedo Alley
CPU 256K 5-00 AD2-1 960-5007-00
CPU 256K 65-001 A02-1 960-5007-00
Voice 1 512§ 6E-001 960-7001-02
Voice 2 512] 960-7001-02
Sound 256| 960-5007-00
Time Machine
cPU 1281 AD2-3 960-5007-00
PU 256K A02-3 960-5007-00
Vojce 1 512K 960-7001-02
Voice 2 512K! 960-7001-02
Sound 256K 960-5007-00
Playboy 35th Anniversary
CcPU 256K A02-3 960-5007-00
256K A0Z-3 960-5007-00
Voice 1 512K 60-7001-02
Voice 2 512K 960-7001-02
Sound 256K 960-5007-00
ABC Monday Night Fo
CPU 256K AD27 BS 960-5007-00
CPU 256K A02-7 Ch 960-5007-00
Voice 1 512K 6F 960-7001-02
Voice 2 512K 4F 960-7001-02
Sound 266K 7F 960-5007-00
Robocop
CPU 256K) AQ3-4 BS 0-5007-00
256K, A034 C5 0-5007-00
Voice 1 512K’ 6F 0-7001-02
oice 2 512K] 4F 0-7001-02
Sound 256K 7F 0-5007-00
Phantom of the Opera
256K) AQ32 BS 0-5007-00
2561 AD32 C5 0-5007-00
Vaice 1 512K] 6F 0-7001-02
Voice 2 592K 4F 0-7001-02
Sound 266K 7F 0-5007-00
Back to the Future
CPU (256K AQ2-0 0-5007-00
cpPU 256K | A0Z-0 0-5007-00
Voice 1 512K] 0-7001-02
Voice 2 512K 0-7001-02
Sound 256K] 0-5007-00
The Simpsons
CPU 256K| 65-0051-00  AQ2-7 0-5007-00
CPU 256K! 65-0052-00  A02-7 0-5007-00
Voice 1 512K 0-7001-02
Voice 2 512K! 65-0055-00 0-7001-02
Sound 256K 65-0053-00 5007-00
Checkpoint
CPU ZSSK} Al7 0-5007-00
CPU 256K] Al-7 0-5007-00
Voice 1 1M 0-5009-00
Voice 2 1M! 0-5008-00
Sound 256K 0-5007-00
Display 512K] CpPag 0-7001-02
Teenage Mutant Ninja
cpPy 256K Al1.04 0-5007-00
cpU 256K] A104 0-5007-00
Vaice 1 ™ 0-5009-00
Voice 2 1M 0-5009-00
Sound 25 K} 0-5007-00
Display 512K] A1.04 0-7001-02
Batman
CPU 128K A1.06 0-5006-00
CPU 256 A1.06 0-5007-00
Voice 1 2M 0-5010-00
Voice 2 1M 0-5009-00
Sound 256K) 0-5007-00
Display M) A1.06 0-5009-00
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Chip Raw
9 i
Star Trek 25th Anniversary

CPU 512K) -0072-00  A2.01 C§ 0-7001-02

Voice 1 oM -0073-00 a1z 0-5010-00

Voice 2 2M -0074-00 U2 0-5010-00

Sound 256K) -0075-00 u7 0-5007-00

Display ™) -0076-00  A1.09 U8 0-5009-00

Hook

cpu 512K) -0077-00  A4.08 CS§ 0-7001-02

Voice 1 20 -0078-00 ui7 0-5010-00

Vaice 2 2M -0073-00 U21 0-5010-0!

Sound 256K) -0080-00 uz7 0-5007-00

Display M) -0081-00  A4.01 UB 0-5009-00

Lethal Weapon 3

CcPU 512K) -0082-00 A207 C5 0-7001-02

Voice 1 2M -0083-00 a17 0-5010-00

Voice 2 2M -0084-00 U21 0-5010-00

Sound 256K) -0085-00 U7 0-5007-00

Display 2M -0086-00 X ROM 0 960-5010-00

Display oM 965-0087.00 A2.06 ROM 1 960-5010-00

Used on Display PCB 520-5055-00)

Dispt (4M) 965 oé%? 04 AP0 ROMO 960-5015-00
ispla - - X - -
pay EUsed on Display PCB 520-5055-01)

Star Wars
] 512K)  965-0118-00  A1.03 C5 960-7001-02

Voice 0 (aM 965-0132-00 U17  960-5015-00

Voice 1 2M 965-0133-00 U1 960-5010-00

Sound 256K) -0137- u7 960-5007-00

Display ZM; 965-0120-00  A1.04 ROMO 960-5010-00

Display oM 985-0121- A104 RCM 1 960-5010-00

Used on Display PCB 520-5055-00)
-OR-
Display }4M) 965-0122-00 _A105 ROMO 960-5015-00
Used on Display PCB 520-5055-01)
Rocky & Bullwinkle & Friends

cPU 512K) -0138-00  A1.30 C§ 0-7001-02

Voice 0 aM -0133-00 ui7 0-5015-00

Vaice 1 2M| -0140-00 uz1 0-5010-00

Sound 256K) -0141-00 u7 0-5007-00

Display aM) -0142-00  A1.30 ROMO 960-5015-00

Jurassic Park

CcPU 512K) -0143-00  A5.13 C§ 0-7001-02

Vaice 0 aM -0144-00 017 0-5015-00

Voice 1 2M, -0145-00 u21 0-5010-00

Sound 256K) -0146-00 u7 0-5007-00

Display 4M) -0147-00  A5.10 ROM 0 960-5015-00

Last Action Hero

CPU 512K) -0148-00  A1.12 C5 0-7001-02

Voice 0 (aM -0149-00 17 0-5015-00

Voice 1 2M -0150-00 uz21 0-5010-00

Sound 256K) -0151-00 U 0-5007-00

Display 4M) -0162-00  A1.06 AOMO 960-5015-00

Tales from the Crypt

CPU 512K} -0157-00 A3.03 C5 0-7001-02

Voice 0 (4M -0158-00 ui7 0-5015-00

Voice 1 2M -0159- u21 0-5010-00

Sound 256K) -0160-00 uz 0-5007-00

Display 4M) -0161-00  A3.01 ROMO 960-5015-00

The Who's Tommy

CPU 512K) -0162:00 A4.00 C5 60-7001-02

Voice 1 4M -0165-00 17 60-5015-

Voice 2 40 -0166-0 U21 60-5015-00

Voice 3 4M -0167-00 6 60-5015-00

Voice 4 M -0168-00 ua7 60-5015-00

Sound 512K) -0164-0 60-7001-02

Display aM) -0163-00  A4.00 ROMO 960-5015-00

WWF Royal Rumble

CPU 512K) -0163-00  A1.06 C5 60-7001-02

Voice 1 z) -0172-00 ui7 60-5015-00

Yaice 2 4M -0173-00 u21 60-5015-00

Voice 3 4M -0174-00 U3s 60-5015-00
oun 512K) 65-0171-00 u7 60-7001-02

Display M) 65-0170-00  A1.02 ROMO 960-5015-00

Guns N’ Roses

CPU 512K) -0175-00  A3.00 C5 60-7001-02

Voice 1 aM -0178-00 17 60-5015-00

Voice 2 4M -0179-00 021 60-5015-00

Vaice 3 4M -0180-00 U3e 60-5015-00

Voice 4 4M -0183-00 ua7 60-5015-00

Sound 512K) -0177-00 u7 60-7001-02

Display 4M) -0176-00  A3.00 ROMO 960-5015-00

Table continued on the next page.
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Pinball Game Firmware Table

APPENDIX A

Chip Raw Chip Ver. Raw
N° —BOM Size Part N¢ sSum Loc, Parthe

Maverick Space Jam

CPU 512K) -0182-00  A4.04 C5 60-7001-02 CPU/Sound Board:  520-5136-10 (Mono)
Voice 1 4M -0186-00 Uiz 60-5015-00 - - -
volee (M -0186-00 oy s ] Game AOM  (1M) 965-0229-43 ggé@F U210 960-5009-00
Jaice 3 M 018201 Uee  gepooia-00 Voica 1 {am) 965-0230-43 U17  980-5015-00
QU - - - - ¥ » - - -
Beas dieios A4Sl ROMS S83a8iedD Vores  (aM  sesosonas U3 e0s0r200
isplal - a 8 - olice o - -

m = Syh ev's Framkensici Sound 512K)  965-0233-43 u7 960-7001-02
ar elley’s Frankenstein Display Controller Bd:  520-5055-01
SPYJ ; yg1 2K) _g gg g A1.03 8?7 gg.gg? 8% Display 4M) 965-0234-43 A3,007 ROM 0 960-5015-00

oice - - & -
Yoloa 2 3 018399 Uzl 200501500 The Star Wars Trilogy - Special Edition (S.E.)
ound 512K) -0191-00 4 60-7001-02 CPU/Sound Board:  520-5136-10 (Mona)
BE%E% 2 -0189-00 m .83 ggmg gg-gg} -88 Game ROM (M) 965-0235-56 §4.03 U210 960-5009-00
g - E - " SEFF
Voice 1 (4M 965-0236-56 U7 960-5015-00
Baywatch {CPU Board 520-5003-04) Voice 2 M; 965-0237-56 u21 960-5015-00
SP_U ; o oK) ¥ gg- g A4.00 8?7 gg-gg? -gg Sound 512K)  965-0238-56 u7 960-7001-02
oice - - - - Display Controller Bd:  520-5055-01
Voice 2 4Nj -0197-00 uz1 60-5015-00 i g - - -
Yoiee | U 13559 ¥ 00501552 Display 4M) 965-0239-56 A4_olql ROM 0 960-5015-00
Display” a1 -0200-00  A4.00 ROMO 960-5015-00 - 588
Display™ & -0201-00  A4.00 FOM3 960-5015-00 The Lost World: Jurassic Park
CPU/Sound Board: 520-5136-10 (Mono)
Bgfpnl}an Fore‘a&;’() (CP%ZE{)%ar% 520-%°gé04)cs £0-7001-02 Game ROM  (1M) 965-0240-53 A ) U210 960-5009-00
i -0202- : 7001 C2FF
Voice 1 M -0203-00 60-5015-00 i 024 1- -5015-
GE OB mERE O BERE pm oma mmsam 0w s
Sound 513K) -0205. U7 60-7001-02 oice 21 -
Bound . 0508.00  A3.0 M L0715 Sound 512K)  ©65-0243-53 u7 960-7001-02
isplay M 0 ROMO 960-5015-00
Display* 4M -0207-00 A3.00 ROM3 960-5015-00 Display Contraller Bd:  520-5055-01
i . Display (aM) 965-0244-53  A2.01 ROMO 960-5015-00
* Note: Display EPROMS (4M) for Maverick thru Batman . $7E46
Farever require an access time of 120 Nsec or faster. The X-Files
CPU/Sound Board:  520-5136-10 (Mono)
g Game ROM  (1M) 965-0245-46 Qgi%: U210 960-5009-00
i
) o Voice 1 4M 965-0246-46 U17  960-5015-00
g >4 Vaice 2 1AM 965-0247-46 U21  960-5015-00
\/ \ \/ i \/ Sound 512K)  965-0248-46 u7 960-7001-02
Display Controller Bd:  520-5055-01
Games hareon use the White Star Board System: Display (4M) 965-0249-46 A3~°°0 ROMQ 960-5015-00
chip Ver. Raw Starship Troopers

_BOM Part N° Zsum Loc, PartNe CPU/Sound Board:  520-5136-10 (Mono)

Apollo 13 Game ROM  (1M) 965-0250-59 U210 960-5009-00
CPU/Sound Board: 520-5136-00 (Stereo) i ¥ - n= . ¥
Game ROM  (1M) 965-0208-00  A501 U210  960-5009-00 Yolee (i i g2 Uar seo-soisa0
Voice 1 " 965.0209-00 $09FF 017 /e (masked Voice 3 4M 965-0255-59 ©O2  U36  960-5015-00

& - o - wy B -
Voice 2 E4M 965-0210-00 U2l nfa masked; st“,;‘.‘:y Contraal2k) . Joo-026-59 g5 V7 seo700n02
Yoice 3 (4M) 965-0211-00 uae n/a (masked) Display (4M) 965-0254-59 Ga ROM O 960-5015-00
S?unld 5I12}é)d ggg-gsg-gg uz 960-7001-02
splay Controller Bd: - -
Display M) 965-0213-00  A5.00 ROMO 960-5015-00
$Go2D

Golden Eye
CPU/ Sound Board: 520-5136-00 (Stereo)

Game ROM  (1M) 965-0214-42 5 FU;F U210 960-5009-00

3

Voice 1 4M 965-0215-42 u17 n/a Emasked

Voice 2 M 965-0216-42 uz1 n/a (masked
ound 512K) 965-0217-42 uz 960-7001-02

Display Controller Bd:  520-5065-01

Display (@M) 965-0218-42  A4.00 ROM 0 960-5015-00

SEGED

Twister

CPU/ Sound Board: 520-5136-10 (Mono)
Gama ROM  (1M) 965-0219-41 QE'OFSF U210 960-5009-00
9
Vaice 1 4M 965-0220-41 U7 960-5015-00
Voice 2 4M 965-0223-41 uz1 960-5015-00
Sound 512K) 965-0221-41 uz 960-7001-02
Display Contraller Bd:  520-5065-01
Display (@M) 965-0222-41  A4.01 ROMO 960-5015-00
SFR0]

1D4: independence Day

CPU/ Sound Board: 520-5136-10 (Mono)

Game ROM (M) 965-0224-45 (3\2.02F U210 960-5009-00

3CF|

Voice 1 4M 965-0225-45 U17  960-5015-00
Voice 2 4M 965-0226-45 U1 960-5015-00
Sound 512K)  965-0227-45 uz7 960-7001-02
Display Controller Bd:  520-5055-01

Display (4M) 965-0228-45  A200 ROMO 960-5015-00

$ABF7
Appendix — A — Page 119

Pinball Game Firmware Table

_GmsH Jhaieers

‘siqeene gnu o (s)enuew ewed xeu ey; pue s) WS;H sejnonued Aue JSquINU UOISIABY JEYM O UORSEND € S) BJ8Y) )i “YSM St POIEIS UOISIoA BY L
uN200 sebueys Aue ) ees o) lenuew sy} jo Bujjund sy} jo se epencoe s eKgey sK | "unl ucinposd ey} Jeye pejepdn eq uES SudisIARY SRS

“pe.

“usunredeq poddng xequ%:)a )} NG jled
“sejepdn epnjoul M [enueil ewied peu ety

iSSON Bjqe L



APPENDIX B
Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table

TRANSISTORS - TYPE FET, NPN, PNP AND/OR SCR

i y | piNBALL- _ NTE®
R BLO AND/OR DA P CIOD
Diode 1N4001 112-5001-00 NTE552 ECG552 |-—-—- SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
1 Diode 1N5401 112-0056-00 NTES5801 | ECGS5801 |276-1143 SK9004
Diode 1N5404 112-5004-00 NTE5804 | ECG5804 |276-1144 SK9007
Diode T6A10L 112-5006-01 |-—-—- |-—-—- |-—-—- |-—-—-
Diode FR302 112-5009-00 |- —-—- ECG588 |- —-—- SK5014
R DIOD
Diode 1N4742A 12v 112-0061-00 NTE142A | ECG142A |276-563 SK12v
Diode 1N4760B 68v 112-0062-00B | NTE5092A | ECG5092A |- —- —- SKe8Y
Diode 1N4764A 100v_ | 112-0049-00A | NTE5096A | ECG5096A |- —- —- SK100V
2 Diode 1N5228 3.9v 112-0053-00 NTE5007A | ECG5007A |- — - —- SK3A9
Diode 1N5234B 6.2v_ | 112-0047-00B | NTE5013A | ECG5013A | 276-561 SK6A2
Diode 1N5379 110v 112-0072-00 NTE5157 |ECGE157 |- —-—- SK110X
Diode 1N6267A 6.8v  1112-5011-00 |- —-—- ECG4902 |-—-—- [-—-—-
Diode 1N4752A 33v 112-5010-00A |- —-——n jo—e—= |oom—oom- SK33V
Diode 1N47366.8v tw | 112-5007-00 |- —-—- |- —-—- |- —-—- |- —-—-

BRIDGE RECTIFIERS (BR)

FET Trans. STP20N10L 110-0106-00 |- —-—- ECG2943 |- —-—- |-—-—-
FET Trans. STP19NO6L 110008800 |-—-—- |-—-—- J-—-—- |-—-o—.
FET Trans. VNO2 110008900 |- —-—- |-—-—- |-—-—- J-—=-—-
NPN Trans. 2N4401 |- —-—- NTE85 ECG85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTE48 ECG48 |- —-—- SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 |- —-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N3904 110-0069-00 NTE123AP | ECG123AP|276-2008 |- —-—-

3 NPN Trans. TIP122 110-0067-00 NTE261 ECG261 276-2068 SK3896
NPN Trans. MJE15030 110-0101-00 NTE375 ECG375 |-—-—- SK9118
PNP Trans. 2N5401 110-0078-00 NTE288 ECG288 |-—-—- SK3434
PNP Trans. MJE15031 110-0103-00 NTE292 ECG292 |- —-—- SK3441
PNP Trans. MJE350 110-0072-00 NTE374 ECG374 |-—-—- SKa042
PNP Trans. MPSA92 110-0100-00 NTE288 ECG278 |-—-—- SK3434
PNP Trans. TIP42 110-0068-00 NTE332 ECG332 |-—-—- SK9236
PNP Trans. TIP32C 110-0081-00 NTE292 ECG292 [-—-—- SK3441
PNP Trans. TIP36C 110-0077-00 NTE393 ECG393 |-—-—- SK3961
SCR Trans. 2N5060 110-0074-00 NTE5400 [ECG5400 |276-1067 SK3950
SCR Trans. SCR2800B 110-0083-00 ECG5463/65/66/68

For Whie Star|/O Bds.

BR (Present) | DB or CM3501 | 124-5000-00 ,BR=35Amp @ 100v P.LV.
4 BR (Old) MDA2501 124-2501-00  |BR =25 Amp @ 100v P.L.V.
BR (Old MDA3502 124-3502-00 | BR =35 Amp @ 200v P.I.V.
FRL-264 For PPB, Power Supply, & White Star /O Boards,
5 Relay D024/02CK 190-5002-00 | Rojay = 24v DC 10 Amp DPDT
FRL-264 For CPU Boards,
Relay poosfodcy | 190-5001-00 | golay — 6v DC 5 Amp 4 Pole DT
Page 120 Appendix — B —
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APPENDIX C
CPU Jumper Table

MAY 87

J5 46 J7b

+ Additional Information for Installed / Remaved Jumpers (List 1-28 only):
Board Combinations with ROM at Location 5C (Game 1, Ver1)

Board Combinations w/ ROM at Locations 5B, 5C (Game 1, Ver2) Installed J1b, J3, J4, J5a, J6a, J7b & 8 Removed J1a, J2, J5, J5b, J6b, & J7a

1. J4 J6a J7a 29, NOV 95 ‘

Laser War 780-5001-00 | 2 [ 5B, 5C | J4 Jsa Jea | J545bJ6b | | Apolle 13 780-5044-00

Zocretsenvics | Tob 500200 | 2| 5B/5C| M 5 || Ehiden £ye 780504200 u210 | n/a | nia
Somedo Alley febacos00 | 2|5B/5C| U4 5| | Tister 756.5041-00 U210 | n/a | n/a
3 o Mactine | voac0a00 | 2|5B5C| 44 45 gghégﬁée%%? 786-8045-00 U210 | n/a | n/a
A o etos-00 | 2| 5B.5C| 44 5| ace sam Ob0-5043-00 u210 | n/a | n/a
ﬁiigﬁ? Coneay | Snaob7.00 | 2|5B.5C| 4 5 WérsT%ﬁog;a-rs.E. o 55600 U210 | nfa | nia
Biobocop Psbo0600 | 2|5B.5C| 44 5 S 780.5053-00 U210 | n/a | n/a
?He%‘;?grtgm °" | Jabscos0p |2 |5B.5C| 44 5|3 xFies DB o600 uz21o | nia | n/a
tho Ftirs T emeo |3|sB.5C| da | us | |FLOEEP | o0 || Y20 | nia | nia
]rge Simpsons ?ggSQO% 200 |3 58, 5C J4 J5

z:keckpoim ;&%859011 0-00 358.5C J4 J5

;\J?njgmgﬂm " | Yeonizo0 |3 |5B.5C| 4 5

Boiman Thb.og11.00 | 3 |5B.5C| 4 5

28in Annivereary Ssoisarano | 8| 5C J5 4

Kook Jobsero00 | 3| 5C J5 4

J\/f@ﬁﬁ? Tobsepe0 | 3] 5C | V5 44

gér Wars ?8%-!-5%224-00 3 5C 45 44

ket ooty | TSbace.00 | 3] 5C 5 4

Jurassic Park Lhso0-00 | 9| 5C 45 J4

ﬁg'st Action Hero ?30(55%%7-00 8 5C J5 J4

e JS'E? fom | Menveots00 | 3| 5° 5 44

%czz'mlmh}? s aps00 | 3| 5C J5 d4

B Roval | B a0 | 9| 5C 45 4

équ'ns N' Roses %g(l)-ggm-oo 3 5C 5 Ja

Rhaverici Thasonio0 | O] 5C il 4

B keS| Devsose-00 | 3| 5C 45 4

Brwatch Mo soaz.00 | 3| 5C 5 4

g?a'tman Forever ;gg-ggsam 3 5¢ 45 s

lled J1b, J3, J4, J6a, JTa & J8 Removed J1a,J2,J5, J6 & J7b

Board Combinations w/ ROM at Locations 5B, 5C (Games 2-12, Ver2/3) Installed J1b, J3, J4, J5b, J6b, J7b & J8 Removed J1a, J2, J5, JSa, J6a & J7a

Board Combinations with ROM al Locations 5C (Games 14+, Ver3) Installed J1b, J3, J5, J5b, Jéb, J7b & J8 Removed J1a, J2, J4, J5a, J6a & J7a
* Version 1 has a 2K RAM which is a 24-pin IC in Position 5D; Versions 2 & 3 have a 8K RAM which is a 28-PIN IC in Pasition 5D.
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APPENDIX D

Board Type Table
sod 8 o N e g0t
Laser War BBER0r | 520-5000-00 o2 ot Mmoo 2
| 520-5002-01 S B Noroans &)
| was not used. 520-5007-00
Secret Service 520-5002-02 | 520-5000-00 | 7 pigiy Sg?;,ﬁg;}‘;%ambm .
Torpedo Alley 520-5002-02 | 520-5000-00 | 7 pigi ggzar?;/?ﬁ:n:&%ombine ’
Time Machine . 520-5002-02 | 520500000 | 7 pigi ggn?;/?ﬁ;iﬁg}:ombme 5
Playboy 35th Anniversary 2_%"'}%'5“2?3;22%) 520-5002-02 | 520-5000-00 | 7 pici O mbined
Pootba Niah 2Dt ane | 520-5002:02 | 520-5000-00 | 15 Digit ampanespee Gombined
Robocop S Ripper | 5205002:02 | 520-5000-00 | 15 Dyigit annseee Comtined
Phantom of the Opera 5220_',:5'%%3;?0 520-5002-02 | 520-5000-00 | 4 pigi ii?]j’h?f"?én‘?&ombme ’
Back to the Future 522‘?_‘,:51%1290 520-5002-02 | 520-5000-00 | 44 pigi iﬁ)ﬂjﬁfmoe‘"‘?&ombme 4
The Simpsons 52;;,?"%%3;90 520-5002-03 | 520-500000 | g pigi 5208080-00 = .
of . | Dot Matrix: Display
Stpply Displa

Checkpoint 5220_',:5,%%3‘590 520-5002-03 | 520-5047-00 | 520503200

Teenage Mutant Ninja 5220_',:5&%36;?0 520-5002-03 | 520-5047-00 | 520,504200

Batman PR320 | 520-5050-01 | 520-5047-00 | 523304200

Star Trek 25th Anniversary 5220_',:51%%3;?0 520-5050-01 | 520-5047-00 | 220203200

Hook 5233%%3‘;90 520-5050-01 | 520-5047-00 | 520;8042-00

Lethal Weapon 3 5220_',:5]%%%?0 520-5050-01 | 520-5047-01 | 92%5052:00 | 520.5055.00
Star Wars 5220_',?,%%39'?0 520-5050-02 | 520-5047-01 | 523,5052-00 | 50 505500
Rocky & Bullwinkle & 52;?_',3%%3;90 520505002 | 520-5047-01 | 923,3052-00 | 520.5055-00
Jurassic Park 5259_'5‘,%%?0 520-5050-02 | 520-5047-02 | 92%2052:00 | 520.5055.00
Last Action Hero 5220_',?,%(290 520-5050-08 | 520-5047-02 | ©2%5852:00 | 520.5055-00
Tales from the Crypt 52&:5,%7;,%?0 520-5050-03 | 520-5047-02 | 523,8082:00 | 520.5055.01
The Who's Tommy Bl | 520-5077-00 | 520-5047-02 | S2LSPZDO | 520-5065-01
WWF Royal Rumble 5@2%‘_’,‘_-’%%9?2;%0 520-5077-00 | 520-5047-02 | 9232352-00 | 520.5055-01
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APPENDIX C

+ Additional Information for Installed / Removed Jumpers (List 1-28 only):
lled J1b, J3, J4, J6a, J7a & J8 Ramoved J1a, J2, J5, J6 & J7b

Board Combinations with ROM al Location 5C {Game 1, Ver1) |

Board Combinations w/ ROM at Locations 5B, 5C (Game 1, Ver2) Installed J1b, J3, J4, J53, J6a, J7b & J8 Removed Jia, J2, J5, J5b, J6b, & J7a

CPU Jumper Table
P
Game Name | Date an §3 Ga
ol Manual Pl El ad -’V‘ ,, ’
1 MAY 87 5C | utgeasral w5607 | |29, NOV 95
Laser War 780-5001-00 | 2 | 5B, 5C | 44 JsaJea | J5J5b J6b | | Apollo 13 780-5044-00
Becret service | THO500200 | 2 | 9B:5C| M 95| | Goiden Eyo TB0-5042-00 U210 | n/a | n/a
Soedo Aley | 7800000 | 2|50 | M | 95 || Tiger 750-5041-00 U210 | n/a | nia
fime Machine | 7a0s004-00 | 2 |5B.5C| 4 45 Sihéi’:ée"é‘i"y' Sk 26 1500 v2te | nsa | nia
A | e sges.00 | 2 |5B.5C| 4 B || e sam T 0300 u210 | n/a | nla
g'igl;:tB o | S atoz-00 | 2|5B.8C| 44 5 Wérsqﬁosg;a.rs‘e  80.5056-00 U210 | n/a | nia
Fiopocop Tedsooe-00 | 2 |5B.5C| 4 i) e Jo0 506300 U210 | nia | n/a
%e?:grtgm ' |Jabacos00 |2 |5B.5C| 4 5| | The xFies B E0.5048:00 v210 | n/a | nrsa
ihe Funurs 750500000 | 3 |5B5C| 44 5 %Zc;o‘:"f,;smp O eoEa-00 u2to | n/a | nrsa
}gs Simpsons %EOF:SQO% ppo |3|5B.5C| J4 J5
éL'eckpoinl 55(?59011 000 | 3|58.5C J4 Js
e | Fvsai7-00 | 3|5B/5C| J4 Js
Boman J80.5011.00 | 3 |5B5C| 4 J5
i e ek sy | Tooia00 | 3| 5C | U m
Kook Jabsore00 | 3| 5C J5 Ja
Wéat%tr:\?il Jabsee00 | 3| 5C J5 J4
15{:’.:1( Wars ?8%1-5%22 4-00 | 3 5C Js J4
Vinkie 5 Eronds. Fhosonoo0 | 3| 5C Js J4
E?assic Park ?5035%320-00 3| 5C J5 J4
255t Action Hero f0s0700 | 2| 5° J5 Ja
12'11é gray;s fror ;\lg)\-/s%aa»oo 3] sC J5 44
%mm? Who's | ebaoa00 | 3] 5C JI5 Ja
Rimbig Mebroosao0 | 3| 5C J5 J4
é“u'ns N’ Roses %5-59329»00 3] sC J5 24
Haverc P | 3] 5C | 24
%?énmws ?anqs%és-oo 3| sC J5 J4
%Z{ywatch 750'?5323_00 3| sc J5 J4
%%lman Forever #gc%»ggss-oo 3] sC J5 J4

Board Combinations w/ ROM at L

5B, 5C (Games 2-12, Ver2/3) Installed J1b, J3, J4, JGb, J6b, J7b & J8 Removed J1a, J2, J5, J5a, JGa & J7a

Board Combinations with ROM at Locations 5C (Games 14+, Ver3) Installed J1b, J3, J5, J5b, J6b, J7b & J8 Removed J1a, J2, J4, J5a, J6a & J7a
~ Version 1 has a 2K RAM which is a 24-pin IC in Position 5D; Versions 2 & 3 have a 8K RAM which is a 28-PIN [C In Position 5D.
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Board Type Table

o2 Mo 2550400 e
Laser War BBREB2R" | 520-5000-00 o2 Bot Nuroars =)

520-5002-01 22 Dot Nurans 2

was not used. 520-5007-00
Secret Service 520-5002-02 | 520-5000-00 | 7 pigi jgr?a;ﬁgg“;(z‘mmbm .
Torpedo Alley 520-5002-02 | 520-5000-00 | 7 pygy Sgr?a}?ﬁ:nih%ombine §
Time Machine 520-5002:02 | 520-5000-00 | 7 pigi 3§r?a',§ﬁjn‘;;i(c"mmbm .
Playboy 35th Anniversary 2_5,22"&5("2?;;2&) 520-5002-02 | 520-5000-00 | 7 pygit gé?;,ﬁg:n‘;%ombine '
Pootbal Y N 2 i g | 520-5002-02 | 520-5000-00 | 15 Digit re e Combined
Robocop S iper | 520-5002:02 | 520-500000 | 15 Digit aemmomnor Gombined
Phantom of the Opera 52293%%3;90 520-5002:02 | 520-5000-00 | 4 pigi iﬁ)ohﬁh?l?n?e;n(')COCombine .
Back to the Future 522‘2',3%%%90 520-5002-02 | 520-5000-00 | 44 pigi iﬁ%ﬁl\??rr?;nocf)Combine 5
The Simpsons 5220;’?&%3(;?0 520-5002-03 | 520-5000-00 | 4 g 520808000 .

sound | g Blapiny | combon

Checkpoint 5220_',:51%9[3%?0 520-5002-03 | 520-5047-00 | °2(8042-00 :
Teenage Mutant Ninja 5220_',:5]%%%?0 520-5002-03 | 520-5047-00 | 520504200
Batman 5229',3%%3;90 520-5050-01 | 520-5047-00 | 520,5042:00
Star Trek 25th Anniversary 5220_ ;?I%%%P 0 520-5050-01 | 520-5047-00 521023 gﬁéoo
Hook 522"_',?,%%%90 520-5050-01 | 520-5047-00 | 52%;8042-00
Lethal Weapon 3 522‘3%%%90 520-5050-01 | 520-5047-01 | 5235952-00 | 520.5055.00
Star Wars 523‘,?,%%%9" 520-5050-02 | 520-5047-01 | 92%,5052-00 | 520 5055-00
Rocky & Buliwinkle & SE0PT 00 | 520.5050-02 | 520-5047-01 | 523805200 | 520.5055-00
Jurassic Park 52:?_',3%1%90 520-5050-02 | 520-5047-02 | 530,8052-00 | £20.5055-00
Last Action Hero 522‘,%%2%90 520-5050-03 | 520-5047-02 | 92%50%2-00 | 520 5055.00
Tales from the Crypt 52:?_',:5&1%90 520-5050-03 | 520-5047-02 | 25899200 | 520.5055-01
The Who's Tommy 5239',:5,%%90 520-5077-00 | 520-5047-02 | 920,5052°00 | 520.5055-01
WWF Royal Rumble %ﬁ%‘?ﬁﬁ’gg 520-5077-00 | 520-5047-02 | 92%,2052-00 | 520.5055-01
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APPENDIX D
Board Type Table

520-5076-00

520- 5052-00

Guns N’ Roses S it 520-5077-00 | 520-5047-02 | 93%,5982-00 | 520.5055-01
Maverick 520507600 | 520-5050-08 | 520-5047-03 | SZHRRI0 | 520-6092-01
Mary Shelley's SEQEOTOI0 | 520-5077-00 | 520-5047-03 520-5075-00 | 520.5092-01
Baywatch mi‘?,g{iﬁg 520-5126-02 | 520-5047-03 | 925397290 | 520-5092-01
Batman Forever 52;’_‘&5‘?272%90 520-5126-02 | 520-5047-03 521%2%(7%?0 520-5092-01

ﬁ%%&%%%mﬁﬁﬁﬁﬁ@ﬁ

Games hereon use the Wi

Game
Name )

Apollo 13 520-8080-00 | 500.5137.00 | 520-5136-00 | 520-5138-00 | 52559500 | 520-5055-01
Golden Eye | 520:8080-00 | 520.5437.00 | 520-5136-00 | 520-5138-00 | 523505200 | 520.5055.01
2-Fl 128 X 32
Twister 520-5137-01 | 520-5136-10 | 520-5138-00 | 925502200 | 520.5055-01

ID4: Indepen- 520-5052-00
1D Inder 520-5137-01 | 520-5136-10 | 520-5138-00 | °2355052:00 | 520.5055.01
Space Jam 520513701 | 520-5136-10 | 520-6138-00 | 525395200 | 520.5055-01

520-5052-00
520-5137-01 | 520-5136-10 | 520-5138-00 | 523509200 | 520-5055-01

The Lost 520-5052-00
ot 520-5137-01 | 520-5136-10 | 520-5138-00 | 22539577 | 520-5055-01
The X-Files 520-5137-01 | 520-5136-10 | 520-5138-00 | 520505200 | 520.5055-01

Starship 520-5052-00
Jlarshb. 520-5137-01 | 520-5136-10 | 520-5138-00 | °20;30020 | 520-5055-01

+ Note: Toorder Game Specific CPU/Sound Board please specify Game Name; -00 = Stereo; -10 = Mono.

Gt Jhaieers
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APPENDIX E

Generic Coil Cross-Reference Guide 1 i

T STANDARD COILS ; - F%OILS
20-400| 1.0 @ [090- 5021-00 24-940 1| 55 @ 090-5036-00T 21-900 1 notavailabie| RED 090-5020-10T
22-500| 1.7 @ |090-5017-00 ) 090-5036-00B | 22-750/30-2600 ¥[2.6/920 Q [N/A 090-5011-00
22-600] 2.2 Q [090-5023-00 | 25-1240| 9.3 © ]090-5034-00 22-900 1 3.4 Q |YEL 090-5020-20T
23-700| 3.1 @ |090-5022-00 080-5044-00T 090-5032-00T
23-750] 3.4 Q |090-5019-00 26-1200 1{ 103 @ 090-5044-00B 22-1080 1 43 @ |VELGRN 090-5032-00B

23-800 7| 35 © 090-5001-00T | 27-1300] 14.2 O |090-5003-00 ] 23-620/30-2600 1| 2.4/750 @ |N/A 090-5006-00
090-5001-00B | 27-1400| 14.7 Q |090-5015-00 | 23-700/302600 3| 3.0/835 Q |N/A 090-5013-00

23-840| 4.0 © [090-5005-00 27-1500! 153 © 090-5004-00T | 23-800/30-2600 [ 2.8/905 Q |N/A 090-5012-00

23-1200| 7.1 © |090-5008-00 090-5004-00B 23-900 3.8 @ |GRAN 090-5020-30
231-765| 3.6 @ |090-5037-03 | 28-1050| 11.5 © |090-5046-00 23-1100 5.1 Q |ORG 090-5030-00
24-900] 5.0 © [090-5002-00 | 20-2000} 33.6 Q [000-5016-00 24-1570 9.5 © [N/A 090-5025-00

NOTE: Ohm values may vary +- .03 depending on meter calibration. 25-1800 13.8 © |BLU/GRN|090-5041-00
Coil Part Nes ending with a "T" signifies the Diode is on the top of the lug; ...ending with a "B" signifies the Diode is on the bottom of the Iug.
These coils are duai-wound.

MAGNET COILS MINI-COILS LUGLESS COILS
22-650|_ 4.3 © [090-5042-00 31- 1500 52.0 < |090-5054-00 23-800| 3.6 Q |090-5053-00

I 32-1800/ 502 © [090-5031-00 |
NOTE: All Coil Part N¢s listed Do Not include Coil Sleaves (must be ordered separately).

Flipper Coil Table f 1}

'ER FLIPPER
SPI N2/ Gauge-Turns / Color

LOW p i
SP] N2/ Gauge-Turns / Color
LEFT RIGHT
Laser War ¢ 2 P A SAME
Secret Service * 3 zaoggof}ogg_'ggw SAME
090-5011-00 090-5013-00
Torpedo Alley * 3 22.750/ 30-2600 23.700 / 30-2600
Time Machine # 2 P SAME
1 These coils are dual-wound,
Playboy 35th Anniversary ++ 2 gg%'gg 2$£E SAME
ABC Monday Night Football ++ | 2 e on SAME

090-5020-20

Robocop 2 22900 YEL- SAME
Phantom of the Opera 2 329%5’3 28523 SAME
Back to the Future 2 3290905323528. SAME
The Simpsons 2 329%05323528. SAME
Checkpoint 2 329?9};58 ?3-528. SAME
Teenage Mutant Ninja Turtles 2 2%920?_2&;‘?3_ SAME
Batman 2 B SAME
Star Trek 25th Anniversary 2 2%930500_2@,0;3 SAME
Hook 2 | 231i000RG- | 23900 GRN:
Lethal Weapon 3 2 2900 O SAME

Page 124

_GTIrsHP Jhitpers

LEFT

11 A very small % of these games used a 090-5020-20 coil which used a proto-type Solid State Flu;Iper Syslem The two types of coils both
whi

are 22-900 coils; the only difference being the addition of the 1N5404 Diode on the (-02) ¢ was used in the Deger Design.

RIGHT

080-5006-00
23-620/ 30-2600

090-5012-00
23-800/ 30-2600

Table continued on the next page.
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APPENDIX E
Flipper Coil Table ¥

SPINe/ kGauge-Turns licolor

"OBB

SPI N/ Gauge-Turns / Color

23-1100 -ORG-

LEFT RIGHT LEFT
Star Wars 2 | 221080 YEL/GRN- SAME
Rocky & Bullwinkle & Friends 2 . SAME
Jurassic Park 3 2039_305(?2&33_ SAME
Last Action Hero 2 203!3305002G0F§33_ SAME
Tales from the Crypt 3 22_?3:65_%:&?8““_ SAME
Too o Tarmy s | mamm | awe  |eemuiw,
WWF Royal Rumble 4 | 551580 Y ELIGRN: SAME 251800 BLUIGRN-
e N
Maverick 3 | 221080 -YELIGRN- SAME
Mary Shelley's Frankenstein 3 s ey SAME
e | menm | memn
s | | 098
Apallo 13 2 | a0 N SAME
Golden Eye 2 | gy e N SAME
Twister 2 25900 VEL- | 221080 VELIGRN-
ID4: Independence Day 3 22_103:65_2%%_‘%)“"_ SAME
+ S| B
The Star Wars Triogy - Special Edition t | 2 | 559000 WELIGRN- SAME
The Lost World: Jurassic Park t 2 |5 0508032 00T N SAME
The X-Files 2 |y e Ve enN. SAME
Starship Troopers t 3 090-5030-007 SAME

+ Coil Part Ns ending with a “T" signifies the Diode Is on the top of the lug (on the coil-winding side);
Coil Part N&s ending with a 'B" signifies the Diode is on the bottom of the lugs.

Appendix — E —

Generic & Flipper Coil Tables

RIGHT

090-5030-00
23-1100 -ORG-

090-5041-00
25-1800 -BLU/GRN-

SAME

090-5032-0C
22-1080 -YEL/GRN-

090-5030-00
23-1100 -ORG-

090-5030-00
23-1100 -ORG-

080-5020-30
23-900 -GRN-

080-5020-3C
23-900 -GRN-

090-5032-00T
22-1080 -YEL/GRN-
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APPENDIX F
Motor Specification Table

' Geal Post

Wheel
(in Backbox)

Motor 24v A.C.
M

Bowman Motor 24v

Motor D.C. (KEN)

515-5222-00

515-5256-00

041-5005-00

Checkpoint

Shaker

Johnson Motor

041-5002-00

Spinning Pizza Ball Gear Motor 24v A.C.

fo; 515-5397-00

Teenage Mutant Ninja Turtles

Bar Target Bowman Motor 24v
3W 11

515-5256-00

i
Bowman Motor 24v
22V APM

515-5534-00

Swinging Target

Star Trek 25th Anniversary Transporter FIX G N ¢ 500-5421-00
Cooling Fan 41" Motor 12v

for Transporter F/X. | 041-5014-00

. . 1

Bar Target Bowman Motor 24y
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Star Wars LettRight Movement 22Y; RPM CW 515-5571-00
Death Slar Bowman "G" Motor 24v A.C.
Rotation 60Hz 8 RPM CW 515-56570-00

Nell Log "Cutting Blade"
Forward/Back Movement

Rocky & Bullwinkle & Friends

Autotrol Model E Motor 24v
50hz 4W 3 RPM CCW. 041-5023-00

T-Rex Muiti Motor 5v D.C.
Left/Right Movement 041-5025-00

H -Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00

Johnson Motor

Shaker -00

041-5002

Crane Multi Products Motor 12v D.C,
: LeftRight Movement #3312 OSC 041-5027-00
Last Action Hera hake Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
Shaker 10 AMP 2950 RPM CW -oU29-

Tombstone
Up/Down Movement

Shaker

Bowméar&’r;nﬁl%rgv?’v A.C. 515-5900-00

Tales from the Crypt Johnson Motor (Vibrator) 10.5v D.C.

041-5029-00

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

Game Namg

The Who’s Tommy

L

s
WWF Royal Rumble

Guns N' Roses
Maverick, The Movie

T
Mary Shelley s Frankenstein _ Lefreature Head
Baywatch ' .

Batman Forever

Mirror n Motor 24v A.C. '
Up/Down Movement & RPM CCW 515-5900-00
Flipper Biinders St-‘:(glﬂléllg)tor 041-5032-00
i ety Molor D.C. 041-5033-00

Servo Motor (94102}

041-5032-00

Racket Bowman Motor 24v A.C.
Up/Down Movement 80Hz 3W 6 RPM CCW 515-6383-00
Moon Unit Multi Products Motor 24v A.C.
Apolio 13 Rotational Orbit 50/60Hz 3W 6 RPM CCW 515-6487-00

Shaker

b

Spinning Disc
with Magnet

Johnson Motor (Vibrator) 10.5v D.C.
0 [o]

Multi Products Motor 24v A.C.

041-5029-00

515-6347-00

Backbox Fan
Tomado Wi

Snagger & Center Link

The Lost World: J.P. Lift Up/Down Movement

50/60Hz 3W 326 RPM CCW
Multi Products Motor 24v A.C.
3W 3600

Multi Products Motor 20v D.C.
9 RPM Non-Directional

515-6531-00

515-6715-03

Shaker
The X-Files Lift UX;EIle C%\A ine t

Warrior Bug
Forward/Reverse Movement

Starship Troopers

Appendix — F —
Motor Specification Table

Johnson Motor (Vibrator) 10.5v D.C.
50 RPM

Multi Progl’chngMgg\;szV D.C. 041-5057-00

Haydon Switch & Instrument, Inc. Stepper Motor,
Series 36000: 1.4"¢ (Non Captive Shaft)
Hsl #363864 -12 (Unlpolar)// Traéel pz/ar Step = .004

tep Al

ngle = 15

_GTimsni Jpooeens

041-5029-00

515-6794-00.59
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APPENDIX G
Part Number Prefix Classification Codes

VI

VI

viil.

Page 128

ELECTRICAL SOURCE AND ENERGY AND SIGNAL CONVERTERS

Transformers
031- Speakers
090- Solenoids
CONDUCTORSLCONNECTORS AND INSULATORS
ine Cords
82!13 Cable and Hamess Assemblies
045- Connectors &AII Types)
077- Lamp Sockets
CIRCUITS AND CIRCUIT ELEMENTS
100- ICs
110- Transistors
112- Diodes
121- Resistors
123- Resistors (Variable & Adjustable)
124 Re%u ators & Bridge Rectifiers
125-
140- Crystals
165- nght Bulbs
180- Switches
190- Relays
BOLTS SCREWS1 NUTS, AND WASHERS
Bolt:
232- Screws Pan Head)
234- Screws (HXW
237- Screws (Misc.
240- Nuts (M CIJ
242- Washers lat, Round)
244- Washers Spln Locl E
246- Washers (Lockers, External Tooth)
MECHANICAL COMPONENTS
Rivets
251- Pins éDowelé
254- Stan Offs, Spacers and Shims
260- Steel Ball
265- Springs (Extension)
266- Springs (Compression
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing

HANDLES LOCKS, CATCHES & LATCHES, KEYS & HINGES
Handies, Locks, Caiches & Latches and Keys
390- Hinges

FABRICATED PARTS (IN-HOUSE ASSEMBLIES%
End Product (Systems and Models

515- Sub-Assemblies
520- P.C. Boards
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
£35- Fabricated Part
545- Molded Extruded) Parts (Rubber Rings, Molded Plastic)
550- Molded (Inserts)
BULK MATERIALS
Braided Ground Wire
601 - Stranded Wire
602- Ribbon Cable. .
605- Sleeving (Shrink Tubing)
626- Foam Rubber
MISCELLANEOUS
Packmg & Shipping ltems
820- Decals and Labels (Sets & Misc.)
820- Butyrate
900- Game Posters
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

CTFHF AR part e prct Glase. Godes



APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
N
STIPPLE
550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE (only in white)
‘ 12-; % é E I é
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-156" X 34" 1-14" X 1-15" 2-14" X 1-14" 2-14" X 1-14" 1-14" X 1-15" 2" X 2-15"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG
. Casig) |C s )| s J|( )
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SHORT | ARROW-LARGE | ARROW-HEAD BULLET TRIANGLE
550-5013-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Instructions:

Note: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color. o

Parts which may come in various colors (i.e. largets, some posts, playfield inserts, etc.) end in a 2-digit N2 which correspond

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

P A o O O R A R
Ne | Color IN°| Color [Ne - Color Color ‘Color
-00 | Black -03 | Amber -09 | Pumple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -{0 { Fluor. Orange | -13 | Teal Green -16 | Gold

| -02 | Red -Q5 | Blue - White -1 Fluor. Green | .94 | Gray o
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APPENDIX |
Stand-Up Targets

PLASTIC PART

COLOR CHART
-00 | Black
-01 | Clear
-02 | Red
-03 | Amber
-04 | Green
-05 {Blue
-06 | Yellow
-07 | Orange
-08 | White
-09 | Purple
Take Note: 10 | Fluor. Orange
1. Forltems A-E, there are no "single" components. The -11 | Fluor. Green
entire target must be ordered if replacement is necessary.
2. For switches used corresponding to the Switch Matrix -12 | Fluor. Blue
Grid of this game, see Sec. 3, Chp. 2, ...Diagnostics. _13 | Teal Green
3. ltems A-E come in various colors These targets may not be a
available in every color. The "-XX* in Part N°s which may -14 | Gray
come in various colors should be replaced with the desired -15 | Luminescent
2-Digit N2 for the color desired described in the Chart.
.16 | Gold
N¢ | Stand-Up Target Name Part N2 N# | Stand-Up Tardget Name PartNe
A | Modular Stand-Up Target Narrow 500-6138-XX | C | Modular Stand-Up Target Square 500-6139-XX
B | Modular Stand-Up Target Round 500-6075-XX | D | Modular Stand-Up Target Reclangle 500-6228-XX
E | Modular Stand-Up Target 1" Spherical 500-6188-XX
@_L
{ o 0 e}
p
4
@ D e AN
:H Take Note:
1. Foritems 1-4, 'single" components can be ordered.
i : 2. For swilches used corresponding to the Switch Matrix
Grid of this game, see Sec. 3, Chp. 2, ... Diagnostics.

3. ltems 1-4 come in various colors, These targets may not be
available in every cofor. The "-XX" in Part Nes which may
come in various colors should be replaced with the desired
2-Digit N® for the color desired described in the above Chant.

1 Note: tlem2A,isa nveled Sub-Assy. which includes the following items for reference:
A1— Slack Switch Radius End (180-5133-00), A2— Washer 5/167 (242-5017-00),
A3— Rivet 1/8" o X 3/16" (249-5001-00) and A4— Rectangular Targel (545-5145-XX).

T
IS Round Stand- Up Target

argek A
ountl g Bracket £35-6806
Switch Back Plate +1:585.6452-00 L=V
| 10 2632 X ¥ HWH Swa 237:5976-05 Target Assy. 1* Square
1k Switch Diods, 1N4001 | 112-5001-00 8B-F are identical to 18-F
1F Foam: Pad i 626-5029-00 i:\lotes‘lteLnSBAl L;;n\éetedESg%%%sg1gg|gr6)|n;|;desv:’he:‘crl?/vlng ;tzeamssfgi;eézr)ence
Nate: tem 1A, is a riveted Sub-Ass: whlcn includes the following items for reference: I— Stack Switch Haatus B - Washer 5/16° (242

e e Ent 180.5155.00), A2 Wacher 8716 (242.5017-00), A3— Rivet 1/8" 0 X 3/16" (249-5001-00) and A4— 1" Square Target (545-5470-XX).
A3— Rivet 1/8" ¢ X 3/18" (249-5001-00) and A4— 1" Round Target (545-5456-XX).

1" X 11" Stand-Up Rect. Target Assy. 500-5321-XX
Sy, Narrow 5156967-XX
"X 114" Rect. Same as 1B
14 identical to 1B-F 3 ¢ 1 Note: Item 4A isa nve(edESZb Assy. which m::\ludesmtlhe following items for reference:
A{— Stack Switch Squ 180-5132-00), A2— her 5/16° (242-5017-00),
Hem 2 Table Note continued in the next column. e B T ot o000 and ot gt (5(455210-xx>.)

rage 1% GTarsu himvers St Targets



GLOSSARY OF TERMS

A Followed after a number means "Amp." or Ampage in an ex-
pression relating to an electrical object. (e.g. 8A).

AC (Acronym) Altemating Current.
Ad). (Abbreviation) Adjustment(s).
Assy. (Abbreviation) Assembly.
Au. {Abbraviation) Audit(s).

Bd. (Abbreviation) Board.

BOT {Abbreviation) Bottom.

Brkt. (Abbreviation) Bracket.

Bridge Rectifler A configuration of a diode that allows current to
flow in one direction producing both positive and negative
pulsating DC Voltages.

Color Coding See Appendix H or |, Plastic Part Color Chart or
Section 4, Chapter 1, Playfield - Plastic Posts & Spacers.

Combination (Combo) [Shot] Any variable pinball shot(s)
made successively.

Conn. (Abbreviation) Connector.

CMOS Short for COSMOS (Complementary Symmetry M.O.S.);
Complementary Metal-Oxide Semi-Conductor.

CN (Abbreviation} Connector (e.g. CN5-P3).

CT (Abbreviation) Center.

DC (Abbreviation) Direct Current,

DT (Abbreviation) Drop Target(s).

DOTS (Acronym) Diode On Terminal Strip.

EB (Abbreviation) Extra Ball.

EJect Playfield surface device to kick ball back into play; Saucer.

EPROM (Acronym) Erasable Programmable Read Only Mem-
ory. Can be erased using UV Light and re-programmed.

e.g. (Abbreviation) Latin- Exempli gratia. For Example.
EOS (Acronym) End-Of-Stroke (i.e. Switch for flipper).
F (Abbreviation) Fuse (i.e. F23).

GA-Tum Gauge & Tum describing the windings on a coil (e.9.
23-800, 23 is the gauge of wire and 800 is the amount of
wmdlngs

G.l. (Abbraviation) General [llumination (Lamps).

HWH (Abbreviation) Hex Washer Head.

IC {Acronym) Integrated Circuit {As in after 24-Pin IC).

1D or 1.D. (Acronym) Inside Dimension.

l.e. (Abbreviation) Latin- Id est. Thatis.

10 or O (Abbreviation) Input/ Qutput (e.g. /O Power Driver Bd.)
LT, Lt. or L. {Abbreviation) Left.

Laser Kick A coil/plunger used above the playfield to kick pinball
back into play.

LED (Acronym) Light Emitting Diode.
Loop [Shot] Continuously up a ramp and back to the flipper.
Lwr. {Abbreviation) Lower.

Orblt [Shot] From the left or right flipper around the back rail of
the playfield back to the flipper.

MB (Abbreviation) Magnet Board.

M-BALL or MBALL (Abbreviation) Multiball™ Mare than 1 ball
in game play.

MID (Abbreviation} Middie

Non-Reflexive See Reflexive.

No. or N2 or # (Abbreviation) Number

NPF (Acronym) No Probiem Found.

N.C. or NC (Abbreviation) Normally Closed.

N.O. or NO (Abbreviation) Normaliy Open.

NS (Abbreviation) Not Stuffed. (Use in Part Listings, Sec. 5)
QD or O.D. (Abbreviation) Oulside Dimension.

P (Abbreviation) Pin {e.g. CN5-P3}.

Glossary of Terms

_GTisH Jhieers

PCB (Acronym) Printed Circuit Board
P/F (Abbreviation) Playfield.

PIA LED (Acronym) Peripheral Interface Adapter Light Emitting
Diode.. This is a diagnostic LED on the CPU; it should not
be lit during normal operation of a pinball game.

Plumb Bob Tilt Weight on Tilt Assembly.

PPH (Abbreviation) Phillips Pan Head.

Pop(s) Another term for Turbo Bumper(s).

PPB (Acronym) Playfield Power Board ('Popcom-Popping Bd.").
PREV (Abbreviation) Previous.

PSB (Abbreviation) Power Supply Board

RAM (Acronym) Random Access Memory. RAM can store input
instructions and supply output information.

Reflexlve/Non-Reflexive Reflexive—Solenoid Drive Transistor
is snabled directly by a switch closure on the (Relating to
CPU Boards) solenoid assembly (Ver. 1/2).
Non-Reflexive—Sclsnoid Drive Transistor is enabled by the
CPU after reading a switch closure in the Switch Matrix (Ver.
3J). Also note: All CPU Boards are backwards compatible
(e.g. Jurassic Park/Ver. 3 to Time Machine/ Ver. 2). Swap-
ping a Ver, 2 Board to a Ver. 3 is not possible due to the spe-
cial solenoids section (i.e. Slingshots, Turbo Bumpers, etc.)
(éhar;ging from REFLEXIVE to NON-REFLEXIVE on Ver. 3

oards.

Relay An automatic switch operated by currentin a coil.

ROM (Acronym) Read Only Memory. ROM cannot store input
instructions but can supply output information. ROM can be
programmed only once.

RMA (Abbreviation) Retum Merchandise Authorization Number
RT, Rt. or R. (Abbreviation) Right.

RO (Abbreviation) Rollover (switches),

Saucer See Eject.

Scoop A hole into the playfield. A metal scoopis in place to
guide the ball into the kick-back under the playfield.

Slam TIIt A switch which closes when the game is slammed into
or the Coin Dooris slammed shut. Depending on adjustable
settings, will cancel game in play when the number of clo-
sures required is achieved.

SMB (Abbreviation} Shaker Motor Board.

Solenoid A coil used for Electro Magnetic devices such as re-
lays, flippers, slingshots, efc.

SSFB (Abbreviation) Solid State Flipper Board.

STEP Refers to the service switches on the coin door.
Sub-Assy. (Abbreviation) Sub-Assembly.

S-U or S/U {Abbreviation) Stand-Up ( targets).

TM (Abbreviation) Trademark

Transfer [Shot] Maneuvering the ball in play from one flipper to
the other. With flipper in the up position and the ball cradled
by that flipper one would activate the flipper button in a quick
repetitive manner fo bounce the ball to the other side.

Skilled players can rebound the ball off the slingshot.

Tr-Ball Three balls in play.

TTL (Abbreviation) Transistor-Transistor Logic

Upr. (Abbreviation) Upper.

Vorv (Abbreviation) Volt(s).

Ver. (Abbreviation) Version.

VUK (Acronym) Vertical Up-Kicker (Super or Standard).

X (Abbreviation) "Times" A multiplier; also used in dimensions.
X-Ball An undetermined number of ball(s) during game play.

Zener Diode A semi-conductor diode used for voltage regula-
tion. Application depends on reverse break-down voltage.

"-00B" 'B" at the end of Coil Part Numbers signifies that the di-
ode is attached to the bottom of the lug.

"-00T" “T" at the end of Coil Part Numbers signifies that the di-
ode is atlached lo the top of the lug (the side 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 NORMAL USE AND SERVICE
FORTHEWARRANTY PERIOD SPECIFIED:

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

NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

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

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

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

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

WARRANTY DISCLAIMER

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

CAUTIONS, WARNINGS & NOTICES

Caution

FOR SAFETY AND REUABILITY, SUBSTITUTE PARTS AND EQU!PMENT MODIFICATIONS ARE NOT

ARECOMMENDED - (AND MAY VOID ANY WARRANTIES). USE OF NON-SEGA PINBALL INC. PARTS QR
MODIFICATIONS OF GAME CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES.
TRANSPORT PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING
ANY GAME. ALWAYS.DISCONNECT THE LINE VOLTAGE BEFORE SERVICING. SOME PARTS MAY STILL HOLD
CURRENT WHEN UNPLUGGED. ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING
COMPONENTS.

SUBSTITUIONS OF PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

- Warning

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

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

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

Notices i .

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
SEGA PINBALL, INC.. . WARNING: PRODUCTS N THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDING), DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
IMITATION. THE RIGHT 1S RESERVED.TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

Sonic The Hedgshog™ is a TM of SEGA® 1997. Portals, Icon Designs, logos, characters, names, &
/\ all related indicia are trademarks of Sega Pinball, Inc. @ 1997. All Rights Reserved.
‘“ AR, "Multiball” is a registered trademark of Williams Elactronics Games, Inc. Used by permission.
J PCB Schematics (Section 5, Chapter 4) by Crealive Electronics and Software (CES), Inc. © 1395.
Starship Troopers TM & © 1997 TriStar Pictures, Inc., a Sony Pictures Entertainment Company.
All Rights Reserved. Sony Signatures Waoridwide Licensing & Merchandising. TRISTAR PICTURES

2 HOHY PETURER INTRRTAMADNT coroany
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