Ry

Find the answers to your questions here... The Portals’Service Menu,
If you still need help, give us a call! Section 3, is your Technical Friend...

The inside cover & the front pages
DR. thru DR. covers the basics..
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Please call us at {-800-836-98dd or
1-108-835-3300 for Technical Support. o

Visit us at our Web Site www.8ternPinball.com. 280-5074-11




Laser Beam
Diagnostics
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Access the Portals ™ Service Menu, enter the Diagnostics Menu,
and select the "A.P." Icon to proceed with this test.
For more details on the Portals Service Menu System, see Sec. 3, Chp. 1, Pages 8-10 & Sec. 3, Chp. 2, Pg. 26.

Laser Beam Test
{::I Dot E:.-} Selecting the "LASER" Icon will bring up the LASER
BEAM TEST MENU. This test is provided to allow a
MORE EUEMTEET DF. JFEEU| MORE | method of testing the Laser Beam Home (Sw. 43) ,

Laser Beam Enable (Sw. 44) , Laser Beam Loaded
- AUSTIH SPECIFIC - (Sw. 45), Motor Operation (Q21) and Coil Operation

(Q4). Upon entering the test, the Laser Beam Home
Switch (Sw. 43) is closed . Select the "RUN" /con to
activate the Motor (Q21) (Note: Selecting Run will
automatically cycle the motor from Home, full out, and
return Home). As the motor turns out the Laser, the
Sw. 43 box  will turn and the Sw. 44 box  will
turn solid . This indicates the switches are working

TIME|DF.E REURUITHELF properly. With ball-in-hand, roll the ball into the Laser
Beam Ball Trough from the Left Plastic Ramp  and
H.F. LAZER EEAM TEZT H.E. | note if sw. 45 is being closed (  will turn solid ).
* Laser Beam Switch Terms

Home Switch: Lets the CPU know the Laser is lined
up with the ramp and is ready to load.

AZEER EEAM TE:ST

EF EEArM HOME (514.43)

EE EEAM EMRELE (5k4.441 Enable Switch: Lets the CPU know the Laser is clear
EF EEAM LOADED <5k4.4E2 of obstacles and is OK to fire.

m EH[E.U.L'I EE'E'I'! E‘“'IIIE Loaded Switch: Lets the CPU know the ball is loaded.

NOTE: If any of the noted switches are malfunctioning, or the coil and/or motor is inoperational, go to the
Adjustments Menu, access Adj. 53, LASER BEAM MTR ENABLED and change to NO. When the problem is
fixed, change back to YES. For more details on this adjustment, read Sec. 3, Chp. 4, Go To Adjustments Menu.
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A CAUTION: Upon switch closure of the Laser Beam Loaded (Sw. 45) , the Motor (Q21) will cycle and the
Laser Beam Eject (Q4) will pulse. Be careful of moving parts and flying pinball if loaded!).

New to our Pinball Games?
Donet forget to go over Section 3, Chapter 1, Portals ™ Service Menu Introduction . /f using Diagnostics...very
useful! Got confused? Comments? Questions? Call Technical Support at 800-542-5377 or 708-345-7700 (Option 1).
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CAUTION: For continued protection ‘nslde Coin Door Img}’lf(')i'lf PS?I\\IAiIteCrh
against risk of fire, replace only with same o "

type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART

TYITY : ' R Lo ano
LOC: DISPLAY POWER SUPPLY (P.S.) BOARD . |
F1 | 2sA 250v S.B. | 90v DC High Voltage Display i
LOC: |/ O POWER DRIVER BOARD . Volume Control & Service Switches
F6 | 7A 250v S.B. | 50v DC _Primary High Power Coils/Flippers (?)ﬁrl\;g:v?/eorlgg) For operational usage, see Sec. 3. Chapter 1, ™
F7 | 5A 250v S.B. | 20v DC Low Power Coils | oo S — |
F8 | 5A 250v S.B. | 12v DC Logic Power . (Under Cabinet) = i =
F9 | 5A 250v S.B. | 12v DC Logic Power Mo | (l:“ e .
F20| 4A 250v S.B. | 50v DC Magnet THIS GAME ONLY Cabinet Bottom | g ! :
F21| 3A250v S.B. | 50v DC Coils ‘ -
F22| 8A 250v S.B. | 18v DC Controlled Lamps I oy

pyd

F23| 4A250v S.B. | 5vDC Logic
F24| 5A 250v S.B. | 6.3v AC G.l. Lamps (BRN-WHT to WHT-BRN)
F25| 5A 250v S.B. | 6.3v AC G.l. Lamps (YEL to WHT-YEL)

F26| 5A 250 SB. | 6.3V AC_G.l. Lamps (GRN to WHT-GRN) - |

Intel.: 5 Amp 250v JUSA: 8 Amp 250v
Slo-Blo Fuse Slo-Blo Fuse

Inside Coin Door

F27| 5A 250v S.B. | 6.3v AC G.l. Lamps (VIO to WHT-VIO) CPU Sound u7 512K 965-0354-74
F28| 3A 250v S.B. | 24v AC Not Used / Spare CPU Game U210 | 1MB 965-0353-74
5 _ _ CPU Voice ROM 1 ul7 8 MB 965-0356-74
z . CPU Voice ROM 2 u21 8 MB 965-0357-74
n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA) CPU Voice ROM 4 u37 8 MB 965-0359-74
n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International DISPLAY Controller U5 4 MB 965-0355-74
P a o a » o

LOC: UNDER PLAYFIELD (near Flippers)

n/a | 3A 250v S.B. | 50v DC Rt. Flipper (BLU-YEL RED-YEL)
n/a | 3A 250v S.B. | 50v DC Lt. Flipper (GRY-YEL RED-YEL)
For locations & more information on fuses, see Sec. 5, Chapter 2.

, UK GAMES ONLY
For more info., see Section 5,
Chp. 4, PCBs (Yellow Pages)
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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 - ) will assist the technician in locating important technical
information needed to troubleshoot the Pinball Machine. Dr. Pinball is also available in a Flow Chart Help Format
in the Game Display. To access, enter the Portals * Service Menu .

First, the operator / technician must enter the Service Menu Mode
(for a complete description of the Portals * Service Menu and ICONS
Read! Section 3, Chapter 1). To get into the Service Menu Mode
power-up the game (if not already) and open the Coin Door . On the
Coin Door is the Portals * Service Switch Set (Red, Green & Black
Buttons ).

Step 1: Push down the Black "BEGIN TEST" Button . Looking at the
Video Display you will momentarily see the introductory screen

followed by the MAIN MENU.
1Lﬂ.ﬁi_
PORTELSS

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

Step 2: Move through the Menus
by pushing the Red "LEFT"
or Green "RIGHT" Buttons .

While in the Portals * Service Menu , the Start Button can be used
in lieu of the Black Button ;the Left & Right Flipper Buttons can
be used in lieu of the Red & Green Buttons . However, in Switch or
Active Switch Tests only the Red & Green Buttons can be used.

In our Portals * Service Menu , selecting the "DR." Icon
will bring the operator/technician into DR. PINBALL (Flow
Chart Menus ), the "on-screen" diagnostic aide. This is a
DOF 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 (follow the questions & answer by using the Mini-lcons in the display).

After entering Portals *, the MAIN MENU now appears with the
"DIAG" Icon (GO TO DIAGNOSTICS MENU) flashing; press the
LISES I.IIT ELF

[I]]] Black "ENTER" Button to activate this ICON. The DIAGNOS-
RESET TICS MENU now appears with the "SW" Icon (GO TO SWITCH

| co Tu DIHEHDETIES MEHU - '\Bﬂtitl\cl)lr:%ﬂal.]anllll’]g, use the Red "LEFT" or Green "RIGHT"

the "DR." Icon
(DR. PINBALL )
is flashing:

: | |MORE HIIIHE E$ F. | MORE
|- LO TO SHITCH HEHU DIAG DE. PIHEALL DIAG
Press the Black "ENTER" Button to activate this ICON. The
DR. PINBALL MENU (Flow Chart Menus ) now appears with the 5 ﬁ“ Q ﬂ ﬁ
COIL "DR." Icon flashing. Three (3) Icons, Coil "DR.", Switch
"DR." and Lamp "DR." are available for selection. Selecting a REVICUITHELF

particular Icon will give you a choice of which specific Coil (any

and all coil assemblies such as Flippers, VUKs, Magnets, etc.), |! EDIL FLOW CHART DF.
Switch or Lamp Circuit needs to be diagnosed. After selection,

Dr. Pinball will now display a question or a procedure to follow

such as "Does the lamp turn on?" or "Check bridge rectifier

BR-20, if short replace.” When Dr. Pinball displays a question or OF. DF. IPREVPUITHELP
requests a procedure, Dr. Pinball will expect a response such as :

"NO" or "YES". You the operator/technician must respond by |DF. SHITCH FLOK CHART DF.
using the Red or Green Buttons to "SELECT" a Mini-lcon and

the Black Button to "ACTIVATE or ENTER" your selection. @ -

For Mini-lcons explanations & details, see the end of Section 3,
Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball . DF. ) DF. REVEUITHELF

|DF. LAMP FLOK CHART DF.

0

DF.
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The disdplay 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/Sound Board will activate the coil ten times. If the switch remains closed,
the game will display a message indicating there is a problem (e.g. "OPERATOR ALERT AUTO LAUNCH NOT
WORKING"). This not only warns the operator of a problem immediately, but indicates exactly where the operator
should look to resolve it.

The diSRL?X flashes "OPEN THE COIN DOOR"

» This indicates MOS RAM memory (CPU Loc. U212) has been corrupted.

This is caused by either failure in memory (e.g. batteries are dead or faulty RAM) or upon installation of updated
version of code. Opening the Coin Door will initiate a Factory Restore, by opening the Memory Protect Switch.
Check battery voltage at VBATT Test Point on the CPU/Sound Board .

# 4 05100 3

Location of Dip Switch [SW300] is on the CPU/Sound Board (Right of CN6, Top Mid)

CN6 i

SW300 u4o1
] 12 U205 |:—{ s
‘ TZFPKKITEE 2 I
3 €255 N 6] i
ODCD‘ 1t 11 R S U204 == 2 -
R278 R2&64 C247 R251 T ra
& 1 = 1 R267 O A
R279 R283 £248 R25@ 'D' N c24a1l
~ g HE S I OEZHS '|:|'H249 NI B S D
D T Tt Ohs Tlow |2 1 iy oo -
I A281 R291 (250 p24e | L R2es —1} C
o) 1_+t 1t n @D %t X R264 A = T
N) R292 R298 C251 R247 | N —1 o)
Y —t . Tt . < I A nz3 - b T
R283 R289 £2582 R246 'l:l' £273 o
Jl 1 I 1 k > S I u R262 2 T
R284 R2a8 C253 R245 'D' ra
— T e T ner S T A1 st —
L2274 U206 R28% R287 C2654 R244 _D_ 292
‘O T O O O o -
£272 R411
1 —
CPU/SOUND i
T
=
PINBALL,  INC.
Custom Factory Adjustments By Country (All countries not noted use the "USA Setting")
CPU COUNTRY SETTING: Pos. CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _
ON ON ON
EURO FRANCE NORWAY
OFF OFF OFF
CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _
ON ON ON
AUSTRIA GERMANY SWEDEN
OFF OFF OFF
CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _
ON ON ON
BELGIUM ITALY SWITZERLAND
OFF OFF OFF
CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _
ON ON ON
BRAZIL JAPAN UK
OFF OFF OFF
CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _ CPU COUNTRY SETTING: Pos. _
ON ON UK ON
CANADA OFF ( uOEJLjESI/_QHT%SH ) |oFF FOROI e % OFF
DF. # #
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IAG =) TE:ZT |ACT DED
D iode O e a
$ $ $ $ $ $ $ $
!..
#
LEFT LEFT #1LEFT
BUTTON (UK O O (M) 0JO LEFT RAMP LEFT LEFT FLIPPER
%& ONLY) D D STANDUP ORBIT ENTER BUMPER OUTLANE BUTTON
# on Cabinet side Under Playfield - Under Playfield - On Ramp Assy. - On Assembly - Under Playfield - in Cabinet side -
4TH CENTER LEFT LEFT #2 LEFT
COIN O RAMP M (O)JO SPINNER RAMP RIGHT RETURN FLIPPER E.O.S
%& SLOT D ENTER STANDUP (OPTO) EXIT BUMPER LANE (End-of-Stroke
On Coin Door On Ramp Assy,. Under Playfield On Assembly On Ramp Assy. On Assembly Under Playfield - in Cabinet side h
6TH 4-BALL CENTER LASER #3 RIGHT
COIN TROUGH O MO @) O RAMP ENTER| BEAM BOTTOM LEFT FLIPPER
%& SLOT #1 (LEFT) D STANDUP (OPTO) HOME BUMPER SLINGSHOT BUTTON
On Coin Door - On Assembly Under Playfield On Ramp Assy. On Assembly - On Assembly On Assembly in Cabinet side -
RIGHT 4-BALL LASER #4 RIGHT
COIN TROUGH O MOJ Q) O BEAM DANCING RIGHT FLIPPER E.O.S.
%& SLOT #2 D STANDUP D ENABLE AUSTIN OUTLANE (End-of-Stroke
On Coin Door On Assembly Under Playfield On Assembly On Assembly under Piaytieid [l in Cabinet side
CENTER 4-BALL RIGHT LASER RIGHT
COIN SLOT | TROUGH AUSTIN RAMP BEAM FIRE RETURN
%& / DBA #3 TOILET STANDUP ENTER LOADED BUTTON LANE
onCoinpoor [l on Assemby [ under piaytieid [l under piaytieis [l on Ramp assy. [l on Assemoly [l Fent Top motding [l uncer prayties [
LEFT 4-BALL RIGHT #6 VOLUME
COIN TROUGH DR. EVIL POWERS RAMP START RIGHT (RED BUTTON)
%& SLOT VUK OPTO upP STANDUP EXIT SCOOP BUTTON SLINGSHOT (In Test: LEFT,
On Coin Door On Assembly On Assembly Under Playfield On Ramp Assy. On Assembly Cabinet Front On Assembly on Coin Door
5TH 4-BALL DR. EVIL LEFT #7 SERV. CRED.
COIN STACKING DR. EVIL LEFT RIGHT TOP SLAM (GREEN BUTTON)
%8& ! SLOT OPTO DOWN STANDUP ORBIT LANE TILT I (In TestRIGHT)
on Conpoor  [JJl|j on Assemoly [ on Assembly [l under Piaytieis Under Playfield under Playfield [JJlif on coin Door # on Coin Door
RIGHT DR. EVIL RIGHT PLUMB #38 BEGIN TEST
BUTTON SHOOTER DR. EVIL RIGHT TOP BOB (BLACK BUTTON)
%& (UK ONLY) LANE (TARGET) STANDUP LANE TILT (In TestENTER)
on Cabinet side - Under Playfield - On Assembly - Under Playfield Under Playfield - Inside Cabinet on Coin Door
— "o — "y "y
LHMF OHE HLL ROl jCoL
D iode O e
$%E
0
$ ' #
$ MINI ME MINI ME MINI ME MINI ME
1 (BOTTOM 2 3 4 (TOP) IVANA ALOTTA SPECIAL MYSTERY
' #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb -
$ LEFT RIGHT BOTTOM SHOOT
(M) 0JO M@) JO MOJ) O MOJQ) BUMPER BUMPER BUMPER AGAIN BABY
#44 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb .
$ BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
1 2 3 4 5 10 25 50
' #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb -
$ BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
75 100 200 300 400 500 1000 HELD
#44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb .
$ EVIL SuB TIME LASER FAT
(AP AP) HENCHMEN | DRILL MACHINE BEAM BASTARD MINI ME
' #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb -
$ TOILET TOILET TOILET TOILET
1 (BOTTOM 2 3 4 (TOP) $) HAG SHK) AG SHA)G SHAG)
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb |l #555 Bulb #555 Bulb
$# LASER BEAM | LASER BEAM LASER BEAM | LASER BEAM | FIRE DR. EVIL SPO NOT
" 1 (BOTTOM) |2 4 (TOP) BUTTON LIGHT X2 USED
' #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulbs
$ TIME MACHINETIME MACHIN |ME MACHINETIME MACHIN EXTRA
1 (BOTTOM 2 4 (TOP) MOJO BALL
# #555 Bulb #555 Bulb #555 Bulb #555 Bulb |l #555 Bulb #555 Bulb | #555 Bulb M #44 Bulb
# $ SUB DRILL SUB DRILL SUB DRILL SUB DRILL NOT NOT
% 1(BOTTOM) | 2 4 (TOP) USED USED
#555 Bulb #555 Bulb #555 Bulb #555 Bulb o
$ EVIL HENCH- | EVIL EVIL EV|L HENCH- NOT NOT
MEN 1 (BOT) | HENCHMEN 2| HENCHMEN 3 MEN 4 (TOP USED USED
' #555 Bulb #555 Bulb #555 Bulb #555 Bulb

DF.|



View of "Fat Bastard" Figurine may differ than
actual part on your game. See Page 82 for details.

Legend Note:

[Column: Switch Drive Wire) |Row: Switch Return Wire) Dedicated Sw. Inputs Ground

GRN'XXX Blocking Diode WHT'XXX GRY-XXX BLK

Normally Open Common Normally Closed Normally Gpen Gommon
Switch Terminal Switch Terminal Switch Terminal Switch Terminal Switch Terminal

Note: Note:

All Lamps require diodes.

are located on Terminal Strips OR Dio
Boards (under playfield) & not on the §

itself. itself.

Diode Diode Diode
On On On
Terminal Diode Terminal COMMON

e




Drive Trans-
jstor (D.T.

Driver

D.T. Control
Line Color

D.T. Control
Line Connect

Power
Line Color

Power Line
Connnection

Power
\oltage

Coil GA-Turn
or Bulb Tvype
26-1200

#1 |TROUGH UP-KICKER QL |l/O Pwr.Drvr. BRN-BLK | J8-P1  |YEL-VIO [)10-P4/5 50 voc | 26:1200
#2 |AUTO LAUNCH Q2 |1/ Pwr. Drvr. BRN-RED | J8-P3  |YEL-VIO |J10-P4/5 50 voc | 20040
#3 |scoop Q3  |l/O Pwr. Drvr. BRN-ORG | J8-P4 |YEL-VIO |J10-P4/5 50 voc | 25800
#4 |LASER BEAM EJECT Q4 |1/O Pwr. Drvr. [BRN-YEL | J8-P5 |YEL-VIO |J10-P4/5 50 voc| 24940
#5 |FLASH: TIME MACHINE Q5 | 1/O Pwr. Drvr. BRN-GRN | J8-P6 ORG | J6-P10 0 voc| #89Bulb

: #906 Bulb
#6 |FLASH: RIGHT RAMP (LOW) Q6  |1/O Pwr.Drvr. BRN-BLU | J8-P7 | ORG | J6-P10 20 voc|#906 Bulb
#7 |DANCING AUSTIN Q7  |1/O Pwr.Drvr. |BRN-VIO | J8-P8 |YEL-VIO |J10-P4/5 50 voc | 26-1200
#8 |TOILET POST Q8  |1/0 Pwr. Drvr. [BRN-GRY | J8-P9 BRN J7-P1 20 voc | 27-1500

Drive Trans-
jstor (D.T.

D.T. Control
Line Color

D.T. Control
Line Connect

Power Line
Connnection

Power
Voltage

Coil GA-Turn
26-1200

#9 |LEFT BUMPER Q9  |I/O Pwr.Drvr. BLU-BRN | J9-P1  |YEL-VIO DP10-P4/5 50 voc | 281200
#10 |RIGHT BUMPER Q10 |1/O Pwr. Drvr. [BLU-RED | J9-P2  |YEL-VIO J10-P4/5 50 voc | 261200
#11|BOTTOM BUMPER Q11 |I/O Pwr. Drvr. BLU-ORG | J9-P4 |YEL-VIO |J10-P4/5 50 voc| 281200
#12 |FLASH: LEFT RAMP (HIGH) Q12 |1/O Pwr. Drvr. [BLU-YEL | J9-P5 ORG | 36-P10 20 voc | #3906 Bub
#13|FLASH: RIGHT RAMP (HIGH) Q13 |I/O Pwr. Drvr. |BLU-GRN | J9-P6 ORG | J6-P10 20 voc | #3086 Bulb
#14 | TIME MACHINE MAGNET Q14 [1/0 Pwr. Drvr. [BLU-BLK | J9-P7  VIO-YEL |J10-P3 50 voc| 20 -480
#15 |LEFT FLIPPER (50v RED/YEL) Q15 |1/0 Pwr. Drvr. ORG-GRY | Jo-P8 | RED-YEL | 310-p1/2 |50v0c | 23900
#16 |RIGHT FLIPPER (50v RED/YEL) Q16 | VOPwr.Dnvr. |ORG-VIO | J9-P9 | BED-YEL | 310-P1/2 |50vDC | 231100

Drive Trans-

Driver

D.T. Control

D.T. Control

Power Line

Power

Coil GA-Turn

istor (D.T. Ouput Board |ine Color ___Line Connect Connnection __Voltage  or Meter #
#17 |LEFT SLINGSHOT Q17 |I/O Pwr. Drvr. |VIO-BRN | J7-P2 BRN J7-P1 20 voc |, 23800
#18|RIGHT SLINGSHOT Q18 [1/O Pwr. Drvr. |VIO-RED | J7-P3 BRN J7-P1 0 voc| 23800
#19 |DR. EVIL MOTOR RELAY BOARD | Q19 |I/O Pwr. Drvr. [VIO-ORG | J7-P4 BRN 37-P1 0 voc | Relay Bd.
#20 | TIME MACHINE MTR RELAY BD | Q20 |/O Pwr.Drvr. |VIO-YEL | J7-P6 | BRN | J7-P1 20 voc | RelayBd.
#21 |LASER BEAM MTR RELAY BD Q21 |1/ Pwr. Drvr. |VIO-GRN | J7-P7 BRN 37-P1 o voc | Relay Bd.
#22 | LASER BEAM DIVERTER Q22 |I/0 Pwr. Drvr. |VIO-BLU | J7-P8 BRN 37-P1 20 voc | 231000
#23 |ORBIT DIVERTER Q23 |1/O Pwr.Drvr. |VIO-BLK | J7-P9 | BRN | J7-P1 20 voc| 32,1800
#24 |OPTIONAL COIN METER Q24 |[I/O Pwr. Drvr. |VIO-GRY | J7-P10 RED J16-P7 |5 vbC O'\g'fgggfg’o

Diode O e a D ote

e o D contol - .1 Sonto fviel o e Jotage  BulbTvoe
#25 |FLASH: LEFT ORBIT Q25 [1/0 Pwr. Drvr. [BLK-BRN | J6-P1 ORG  |J6-P10 20 voc| 789 Bulb
#26 |FLASH: TOILET Q26 |1/0 Pwr. Drvr. [BLK-RED | J6-P2 | ORG | J6-P10 20 voc | #89 Bulb
#27 |FLASH: LEFT RAMP Q27 |1/ Pwr. Drvr. [BLK-ORG | J6-P3 ORG |J6-P10 20 voc| #89Bulb
#28 |FLASH: CENTER RAMP Q28 [1/0 Pwr. Drvr. |BLK-YEL | J6-P4 ORG  |J6-P10 20 voc| 89 Bulb
#29 |FLASH: RIGHT RAMP Q29 |I/0 Pwr.Drvr. BLK-GRN | J6-P5 | ORG | J6-P10 20 voc | #89 Bulb
#30|FLASH: RIGHT ORBIT Q30 [1/O Pwr. Drvr. |BLK-BLU | J6-P6 ORG  |J6-P10 20 voc| /89 Bulb
#31|FLASH: POPS X2 Q31 |I/0 Pwr. Drvr. |BLK-VIO | J6-P7 ORG  |J6-P10 20 voc| #89Bulb
#32 |[FLASH: LEFT RAMP (LOW) Q32 |I/0 Pwr.Drvr. [BLK-GRY | J6-P8 | ORG | J6-P10 20 voc | #906 Bulb

Drive Trans-
jstor (D.T.

Driver
OQuput Board

D.T. Control
Line Color

D.T. Control
Line Connect

Power Line
Connnection

Power
Voltage

Coil GA-Turn

} I d 26-1200
AUX 1: LEFT UP/DOWN POST Q1 ey WHT J3-P11 BRN J7-P1  |20vDC| o s

] , 23-1100
AUX 2: CENTER UP/DOWN POST Q2 i ] RED J3-P10 BRN J7-P1 |20vopc | &
AUX 3: RIGHT UP/DOWN POST Q3 Sol. Expander ORG J3-P9 BRN 37-P1  |20voc |, 281200

DF.




View of "Fat Bastard" Figurine may differ than
actual part on your game. See Page 82 for details.

Legend Note:

[Column: Switch Drive Wire) |Row: Switch Return Wire) Dedicated Sw. Inputs Ground

GRN'XXX Blocking Diode WHT'XXX GRY-XXX BLK

Normally Open Common Normally Closed Normally Gpen Gommon
Switch Terminal Switch Terminal Switch Terminal Switch Terminal Switch Terminal

Note: Note:

All Lamps require diodes.

are located on Terminal Strips OR Dio
Boards (under playfield) & not on the §

itself. itself.

Diode Diode Diode
On On On
Terminal Diode Terminal COMMON

e
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n Distributor(s) located

in this state/province.

D No Distributor in

this state/province.

South
Ametrica

BALL, INC.
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Y Djutorie)foosed PARTS SALES & TECHNICAL SUPPORT ¥ &8
[lfeRsitiy e vd

For Parts & Service, call your nearest Distributor. View the above maps & the directories on the next page to locate your closest Distributor in your state, province, or
country. Distributors and phone numbers are subject to change. Call Stern™ Pinball, Inc. (Parts Sales & Technical Support) with any questions or if your Distributor
cannot help you: 1-800-542-5377 (in USA or Canada) or 1-708-786-5466. Visit us at www.SternPinball.com for current Distributor Information & other pinball needs.
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Birmingham (1)
1-205-324-7526

Johnston
1-515-278-4455

Montgomery (2)
1-334-834-3455

Phoenix
1-602-269-7596

Buena Park (1)
1-714-228-7500
So. San Francisco (2)
1-650-952-4220

Los Angeles (3)
1-323-735-3001
San Francisco (4)
1-650-871-4280

Denver
1-303-427-2133

Milford (1)
1-203-878-6966

Williamantic (2)
1-860-423-1403

Orlando (1)
1-407-425-1505

Miami [Miramar] (2)
1-954-874-1100
Orlando (1)
1-407-872-1666

Smyrna
1-770-803-3040

Elk Grove Village (1)
1-847-439-9400

Elk Grove Village (1)
1-847-952-7500

Chicago (2)
773-384-2300

Des Moines
1-515-266-6422

Indianapolis
1-317-786-6892
]

Indianapolis
1-317-895-4270
Indianapolis
1-317-899-2530

# $%
Wichita

1-316-263-6181

Louisville
1-502-966-5266

Minneapolis
1-612-887-5299

Kansas City (1)
1-816-531-4300

/ $ %
Fargo
1-701-282-7877

Cincinnati (1)
1-513-851-4100

St. Louis (2)
1-314-645-3393

Omaha
1-402-493-5600

Omaha
1-402-553-2812

Las Vegas (1)
1-702-798-0900

Reno (2)
1-775-829-2080

New Orleans (2)
1-504-888-3500

Baltimore
1-410-646-4100

Baltimore
1-410-525-2600

*

~
—

&
Norwood (1)
1-781-769-9760

+
E. Longmeadow (2)
1-413-525-2700

Wyoming (1)
1-616-241-1472
!
Livonia (2)
1-734-432-1040

$ %
Metairie (1) Carlstadt (1)
1-504-835-3232 1-201-438-1300
&' ( &! Carteret (2)

1-732-750-2700

]
Cleveland (2)
1-216-692-0960
Columbus (3)
1-614-421-6800
Macedonia (4)
1-330-467-4850

0
Tulsa
1-918-835-1166

Portland
1-503-234-5491

Portland
1-800-987-4946

King Of Prussia (1)
1-610-265-1155

-+
! $%
. *
Lakewood
1-732-364-9900

Albuquerque
1-505-345-7706

New Hyde Park (1)
1-516-354-4647
Syracuse (2)
1-315-455-5400

Roslyn Heights (3)
1-516-621-1234

Charlotte (1)
1-704-357-6284

Archdale (2)
1-336-884-5714

Pittsburgh (2)
1-412-331-8703

!
Pittsburgh (2)
1-412-323-8400

Pittsburgh (2)
1-412-881-8804
&! *
Wilkes-Barre (3)
1-570-824-9994

Mrytle Beach
1-843-626-1900

Memphis
1-901-345-7811

Memphis
1-901-353-1000

Note: Distributors are subject to change. Visit us at www.SternPinball.com

# !
Buenos Aires
1865-4730

*
Mar Del Plata
22-3495-5532

[54]

[54]

I

Matraville

[61] 2931-66000

|

Kaindorf

[43] 3452-86105

Antwerpen
3238-9970

[32]

o

S&o Paulo
55] 1166-741000

|
|
j

Santiago
56] 2641-8520

(Oslo, Norway)
47] 2291-8383

+  5(
Espoo

(0) 5892-90452-99

[35]

Ducey

[33] 2338-96162

Paris

[33] 1532-68082

|
j

Hamburg

[49] 4101/30 24-0

|

Nikea
[30] 1492-9357

Athens
1577-7012

[30]

San Marino
39] 5499-00361

Auckland
64] 9846-7606

Oslo
47] 2291-8383

- 2 $, &! 8
Amadora Harkingen
[35] 1214-963744 [41] 6238-88961

Dallas (1)
1-214-741-6381
/ 1$2
Houston (2)
1-713-523-7366
San Antonio (3)
1-210-226-6322

Corsicana (4)
1-903-874-4740

Houston (2)
1-713-691-7335
San Antonio (3)
1-210-225-3844

3

Irving (5)
1-972-721-4600

Salt Lake City
1-801-262-5494
!

Salt Lake City
1-801-328-1636

Seattle
1-206-682-5700

2!
Green Bay (1)
1-920-336-5800
Menomonee Falls (2)
1-262-781-1420
) 3+
Menomonee Falls (2)
1-262-255-6580

Toronto
1-416-251-2122

2.1 (4

Burnaby (1)
1-604-420-4008

"Vancouver )
1-604-324-2164

Montreal
1-514-731-8571

Note: For states and
Canadian Provinces
which do not have
Distributors, call the
neighboring state or
province with the city
closest to you (indicated
with a white dot). States
or Provinces with more
than 1 city containing a
distributor are numbered.
View the map on the
previous page.

for current Distributor Information.

Singapore
65] 748-8404

Madrid
34] 9167-16980

"o
or visit our website
www.SternPinball.com

London, England
[44] 2089-652055

Cardiff, S. Wales
(0) 2920 343888

[44]




A

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

& insure pro-

i

Normal Line:

110v AC - 125v AC @ 60Hz

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

AVG OPERATION

MAX OPERATION

CURRENT: 2.8AMP
WATTAGE:. 329w

CURRENT: 8AMP
WATTAGE: 940w

High Line:

218v AC - 240v AC @ 50Hz

Export
use 2x 5amP 250v Slo-Blo Fuses.

AVG OPERATION

MAX OPERATION

CURRENT: 1.8AMP

CURRENT: 5AMP | 8AMP*  5fgand

Kong use

use an 8amp 250v Slo-Blo Fuse.

(*England & Hong Kong use an 8ave 250v S/B Fuse.) WATTAGE: 412W WATTAGE: 1145W 1832W* Kong use
Low Line: 95v AC - 108v AC @ 50Hz / 60Hz
Export Japan Only AVG OPERATION MAX OPERATION

CURRENT: 2.6AMP

WATTAGE: 264w

CURRENT: 8AMP
WATTAGE: 812w

BEFOR TRANSPORTIG

Back Width

To reduce the possibility %;
of damage, observe ALL ‘©
precautions whenever T
transporting the game. S

©
Read & follow Section 1, oM

Chapter 1, Pinball Game
Set-Up Procedures , and
How to Secure the Backbox
for Transporting . Remove
the legs and secure the game
within the transporting vehicle.

SAVE AND RETAIN ALL
PRINTED INFORMATION
INSIDE THE CABINET !

Height 56" width 31"

Depth 31"
Approx. Unboxed Weight:
260Ibs. (+/- 10)

Boxed Weight:

Wt. 285Ibs. (+/- 5

273¢

233¢'

46"

The overall Front / Back Height
dimensions include the added 3 ¢'
with the Leg Levelers turned all
the way in.

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

With the Leg Levelers turned all
the way out (not recommended),
an additional 13¢' should be
added to the respective Back or
Front Height dimensions.

16t¢'

Front Height

w
A

4

Leg Length is30.¢'

0

DF.




See Sections 3 & 5, Table Of Contents, for details of that Section and itss Chapters.
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Section 4, Chapter 1, Parts Identification & Location (The Pink Pages) Continued from the Previous Page
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...after reading the Pinball Game Set-Up
Instruction Sheet (SPI Part N 2 755-5310-00)
included with your New Pinball Game,
continue with the below procedures:

# # * 1+ ) ' ,
1. Check all connectors in the Backbox for
loose wire terminations. Reseat any loose wire
by pushing in on the terminal. Push on all
connectors plugged into the CPU/Sound Board,
1/0 Power Driver Board, and the Display Power
Bd. to check that they are properly seated.
Ensure Fluorescent Light Tube is seated
correctly. Check that all fuses are seated
properly. Close and lock the Backbox and
secure itse keys back inside the Coin Door.

# # -% ) B

2. Make sure the proper amount of pinballs
were installed (Amount of balls are always
specified on decal attached to the lock down
assembly and top of Page DR. in the
beginning of this manual).

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

4. Raise the playfield and support it, by lifting
the Prop Rod (located on the left, inside the
cabinet). The end of the Prop Rod should be
placed into the hole under playfield. See the
illustration "Easy Access Service System" on
Page 4.

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

6. Lower the playfield and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the
illustration “"Leg Leveler Adjustment" on Page 4. With the Leg Levelers turned all the way in (1.25"
from floor to bottom of leg) , the game pitch is 6.5° ; depending on the condition of the floor, adjust the Leg
Levelers as required.
#$ -% ! %% ) %W - %$-& # "
s % - ) ) ., O /7" o0 " )
# # 1%
7. 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.

8. 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 Adjustments Menu , for instructions on how to
enter adjustments. Follow instructions in the tables provided in the manual for suggestions of customizing.

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

! 2#$ "
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See Section 4, Chapter 1, Backbox Assembly for
more details and part numbers.

l 0() '

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

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

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

Verify 6.5° pitch. Minor adjustment(s) may be
necessary depending on the location floor Cabinet Leg
being level.

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

33-16
Hex Nut —

Leg Leveler (turned all the way in) =——

RTINS
47 ) 7

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

Fig. 1B

Fig. 1A Fig. 1C

Positions 1 & 2

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

Fig. 2A Fig. 2C
Fig. 2B

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

! H#H$ "
% &$



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. Subsequent
players can be added (up to 4 can play! ) 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
player will start a new game (if credits are available),
but only if the Start Button is depressed for 2-3
seconds. This delay is to avoid accidental "re-starts”
of a game. (Note: Any partial credit remaining during
game play after the end of ball 1, or power down, will
be eliminated.)

I

Team Play is a four player game. The totals for players
1 & 3 (Team 1) and players 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.

$

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

% & !

Features are lit on the playfield and started by
completing certain shots (e.g. completion of Target
Banks, Orbit(s), Ramp(s) and/or any combination of
the shots).

% !

Multiball is started after completion of certain features.
Multiball may vary with the amount of balls used
depending on game style.

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 exceeding the High Score Levels
can receive: CREDIT, EXTRA BALL , or SPECIAL.
Adjust to NONE if a replay award is not desired.

(&
(&

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, adjustable) or its prolonged closure will end the
current Ball-In-Play. Closure of the Slam Tilt Switch on
the coin door ends the current game(s).

%

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 playerss score with this number awards a
credit. In Adj. 11, Match Percentage (Default=9%,
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.

( ) *

If player achieved a new high score in any of the 3
categories (Regular, Wizard or Special Game
Feature), the player may enter their 3 initials or
10-Letter Name. 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, see Sec. 3,
Chp. 4, Adj. 29) can be displayed during the Attract
Mode; enter letters in the same fashion.

Continued Next Page.
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This game is equipped with an Auto Percentaging Adjustment. The replay percent is automatically adjusted or you
can set a fixed replay score. The factory default percentage is 20%. Four levels may be selected. Adjust- ments
allow awarding of a “credit" or an "extra ball" as each level is exceeded. With the Autopercentage Feature , if the
actual replay percentage is higher or lower than that desired, the game will automatically adjust for the new
recommended percentage score(s). See Section 3, Chapter 4, Go To Adjustments Menu, Adj. 1 & Adj. 2. You may
choose to make a different "score-to-beat" adjustment; this is done by utilizing Adj. 2, Replay Levels.

|
Below is a COPY of the Game Instruction Card (SPI N°: 755-5174-00 USA) 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 replace-
ment until a new card is ordered.

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

COPY &
CuUT
/ 2 ) 8
555 ! I #
9 5 9 9 I# 9
$ $
FOLD
HERE
FOLD
HERE
corner must be

turned in to fit
properly on the
bottom arch.

2#S$ "
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The Service Switch Set provides access for three (3)
functions available for your use. They are Volume
Menu, Service Credits Menu and Portals * Service
Menu. All are accessed separately depending on which
colored button (Red, Green or Black ) is pushed first . !

C— t] -

$ %
""'&

To access any of these three (3) functions you must first open the
Coin Door (see pictorial above) with the Game in the Attract Mode
(not already in any Function or Menu stated below).

Pushing the Red Button (voLUME / LEFT) first, enters the Volume
Menu. While in this Mode, to DECREASE the volume, hold down
or depress the Red "LEFT" Button until desired the volume is
achieved; to INCREASE the volume, hold down or depress the
Green "RIGHT" Button until the desired volume is achieved.

Note: Pushing the Left or Right Flipper Buttons operates the same as the Red
or Green Buttons of the Service Switch Set, while in this Volume Mode.

Set between 0 and 31; 15 is the Factory Default. Once your
adjustments are made, this menu will automatically exit a few
seconds after the last button depression.

" # !

Pushing the Green Button (SERVICE CREDITS / RIGHT) first, adds
Service Credits (will not affect your audits as "paid" credits). This is
useful for the technician to test games in regular play without affect-
ing the game audits. Each depression adds 1 credit ; up to 50
credits can be applied. Adj. 15, Credit Limit , determines this,
however, it can be changed from 04-50; for details see Chapter 4 of
this Section 3. Once your credits are added, this menu will automa-
tically exit a few seconds after the last button depression.

Note: This function is disabled if Adjustment 28 , Free Play, is set to YES. The
Service Credits are limited to the Credit Limit in addition to any paid credits present
in the game (e.g. If the Credit Limit is 30, and there are 8 paid credits present, only
22 Service Credits can be applied.).

$ % : !
' Pushing the Black Button (BEGIN TEST/ENTER) first, enters the

Portals * Service Menu . Once in, navigate through all menus
depressing the Red "LEFT" or Green "RIGHT" Buttons

Note: Pushing the Left or Right Flipper Buttons operates the same as the Red
or Green Buttons of the Service Switch Set, while in this Service Mode.

Select or activate the Icon chosen (the Icon will be "flashing™) by
pushing down or depressing the Black "ENTER" Button

Note: Pushing the Start Button operates the same as the Black Button
of the Service Switch Set, while in this Service Mode.

Please read the remainder of this Chapter for more information on the Portals * Service Menu . The remaining six
(6) Chapters of this Section explains all Icons & Menus in detail. Read! Read! Read!



Important: The Dual Switch Bracket holds the Playfield Power Interlock & Memory Protect Switches . Itis
located just inside the Coin Door frame (see pictorial of the Coin Door on the previous page). The Button Switch
at the top is the Playfield Power Interlock Switch . It must be pulled out for electro-mechanical device testing or
diagnostic purposes (this is required). If this button is pushed in, the Playfield Power is diasabled while the Coin
Door is OPEN. The Button Switch at the bottom is the Memory Protect Switch . It is enabled while the Coin
Door is CLOSED; meaning any adjustment changes that are made will not be written to memory . If changing
adjustments is required, ensure the Coin Door is OPEN to disable this switch, thus allowing for desired changes.

5 ) #) |
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. Ites simple, easy and fun to use!

To get into the Service Menu Mode review "Function 3, Portals  Service Menu" on the previous page. Push
down the Black "BEGIN TEST" Button to begin. Looking at the Video Display you will momentarily see the
introductory screen "Service Menu " with a satellite flying from right to left pulling a banner "Portals© " followed
by the MAIN MENU:

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 /con. The use of the
Service Switch Set (Red, Green, & Black Buttons ) is required in Switch Test or Active Switch Test , as the Start
& Flipper Buttons are a part of this test.

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

As the operator views the Menu Screen(s), the symbols indicates that there are more Icons to select in
each direction. The /con selected will blink. Pushing the Black "ENTER" Button (or Start Button ) will select the
Icon and the Menu Screen will change to the menu selected. Select the "PREV" Icons to move backwards
through the menu levels. Select the "QUIT" Icon 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" Icon 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" Icons.

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, troubleshoot and/or
diagnose faults, if any.
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This example will demonstrate activation of /cons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" Icon (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 Icons 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 press the Black "ENTER" Button to activate the ICON thus moving back to the
previous menu. Do so until MAIN MENU appears.

Chapters 2 through 7 will cover all menu items within the Portals Service Menu . The Icon is shown preceding
the text. Find the Icon 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-menues will be covered sequentially with their
explanation & function. If the operator "gets lost", select and activate the "PREV" Icon until the display indicates
MAIN MENU. For more help, see Chapter 7.

The "MORE" symbols are indicating that “more icons" are available which donst
appear in the display and which way to move the selection to view the /cons.

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

Selecting & activating the "QUIT" Selecting & activating the "HELP" Icon will show
Icon from any display will exit the a help screen. (An explanation of each
Service Session. Mini-Icon at that level will cycle continuously

until any active button is pressed.)

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

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

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

" ) L (



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

The Switch Test Display now appears.

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

the ball at Stand-Up Targets or over/under switches is suggested. Use finger for all non-playfield switches.)

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

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

An example is shown with Switch #56, Plumb Bob Tilt, selected. The display describes the switch in the Switch
Matrix which includes the name of the switch, the Return (Row) Wire and the Drive (Column) Wire, drive transistor,
the part number (not shown in the above example) and the "Pin-Outs" from the CPU/Sound Board.

While in Switch or Active Switch Tests, the Flipper & Start Buttons are deactivated. Use the Red "LEFT,"

Green "RIGHT" and/or Black "ENTER" Buttons to select and activate the "MINI-ICONS" at the bottom of the
display. In Switch Test, if the "Left Arrow" or "Right Arrow" /con is activated, the display will go to the previous tests
(Active and Dedicated Switch Tests). Use the Red or Green Buttons to change the selected ICON to
"PREV"Icon. 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" Icon in the menu. This will bring up the DIAGNOSTICS
MENU. The Switch Test Session is now complete. See the next page about exiting the Portals ™ Service Menu .
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All Icons will be covered in the chapters of this section with the exception of the "QUIT" Icon, in the MAIN MENU.
Both the large and small /cons if selected and activated, will exit the user from the Portals Service Menu . The
display will return back to the ATTRACT MODE! To re-enter the Portals Service Menu follow the instructions at
the beginning of this chapter.

If more help is required, see Chapter 7 of this section, and view the various help displays in the game.
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Special Note: Ifthe display flashes "OPEN THE DOOR" the game is indicating that memory has been
corrupted. This is caused be either failure in memory (e.g. batteries are dead and/or faulty RAM) or upon installa-
tion of updated version of game code. Opening the Coin Door will initiate a Factory Restore (Reset), by opening

the Memory Protect Switch . Check battery voltage at VBATT Test Point on the CPU/Sound Board .

The Portals Service Menu System provides tests for sounds, display, lamps, switches and coils. Each feature
may be tested manually or automatically after entering the Portals Service Menu (see Chapter 1 of this section).
Select the "DIAG" Icon from the MAIN MENU to go to the DIAGNOSTICS MENU. The automatic tests (e.g.
Cycling Coils , Test Flash Lamps ) may be used for a quick verification of automatic test functions and the
manual tests (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 play, activation of switches and operation of coils with associated switches are monitored. If the
CPU/Sound Board does not detect a switch transition ("Stuck Open” / "Stuck Closed") for 50 games, it is
considered faulty. When operation of a coil should close or open a switch and does not, the coil is considered
faulty. In the Attract Mode, faulty switches and coils (if any) are reported (Select the "TECH" 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: Remove pinballs from the Ball Trough prior to lifting the playfield for servicing. This can easily be
done in the Portals Service Menu System . Select the "DIAG" Icon from the MAIN MENU to go to the
DIAGNOSTICS MENU. Select the "CLR" Icon to enter the CLEAR BALL TROUGH MENU . Select the "RUN"
Icon & press the Start Button to remove one ball at a time. This is also useful to retrieve one ball for game testing
in Begin Play Test & Game Specific Test . Important: The Power Interlock Switch must be pulled out.

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

Select the "DIAG" Icon in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right" Buttons

(upon entry of the Portals Service Menu , the system defaults with the selection of the "DIAG" Icon
flashing) and press the Start or Black "ENTER" Buttons . The DIAGNOSTICS MENU appears.

The "MORE" symbols are indicating that “more icons" are available which donst
appear in the display and which way to move the selection to view the Icons.

" #

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display

because of a testing function or special

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

$#3$$ S

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

moves between tests in the sub-menu.
Selecting & activating the "DRAW" Icon will
show the schematic for that switch or coil.

Some tests require navigation through the menu(s) and selection 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.

In Single Coil Test , Cycling Coil Test , Test Flash Lamps , Clear
Ball Trough, Begin Play Test & Austin Specific Menues,

the Power Interlock Switch (inside Coin Door) must be pulled out.
(See Access & Use in Chapter 1 of this section for the location.)

! " #
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From the DIAGNOSTICS MENU, select the "SW" Icon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button . Switches are configured in an 8 x 8 Matrix of Columns
(Switch Drives) and Rows (Switch Returns) with up to 64 switches possible. The Switch Test Menu
consists of three (3) parts: Switch Test, Active Switches, and Dedicated Switch Test.
Note: The Flipper & Start Buttons are deactivated during Switch Tests.

To initiate, from the SWITCH MENU, select the "TEST" Icon with the Red or Green Button & press the

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

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

To initiate, from the SWITCH MENU, select the "ACT" Icon with either Red or Green Button & press the

Black Button . If still in a previous test, select the "PREV" /con to return to Switch Menu or selecting

either of the "ARROW" Icons 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 N°, and the "Pin-Outs" from the CPU/SOUND Board. This cycle continues until all
switches are cleared or until the test is exited.

(

To initiate, from the SWITCH MENU, select the "DED" Icon 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"
h from the CPU/SOUND Board.

g ) o+, o+ - ) *

% $ 5 5 5 $ $ $
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#
“J LEFT LEFT #1 LEFT
BUTTON (UK O O (M) 0JO LEFT RAMP LEFT LEFT FLIPPER
%& ONLY) D D STANDUP ORBIT ENTER BUMPER OUTLANE BUTTON
# on Cabinet side Under Playfield - Under Playfield - On Ramp Assy. - On Assembly - Under Playfield - in Cabinet side
4TH CENTER LEFT LEFT #2 LEFT
COIN O RAMP M (O)JO SPINNER RAMP RIGHT RETURN FLIPPER E.O.S
%& SLOT D ENTER STANDUP (OPTO) EXIT BUMPER LANE (End-of-Stroke
On Coin Door On Ramp Assy. Under Playfield On Assembly On Ramp Assy. On Assembly Under Playfield - in Cabinet side
6TH 4-BALL CENTER LASER #3 RIGHT
COIN TROUGH O MO @) O RAMP ENTER| BEAM BOTTOM LEFT FLIPPER
%& SLOT #1 (LEFT) D STANDUP (OPTO) HOME BUMPER SLINGSHOT BUTTON
On Coin Door - On Assembly Under Playfield On Ramp Assy. On Assembly - On Assembly - On Assembly - in Cabinet side
RIGHT 4-BALL LASER #4 RIGHT
COIN TROUGH O MOJ Q) O BEAM DANCING RIGHT FLIPPER E.O.S.
%& sLoT #2 D STANDUP D ENABLE AUSTIN OUTLANE (End-of-Stroke
On Coin Door On Assembly Under Playfield On Assembly On Assembly Under Playfield in Cabinet side
CENTER 4-BALL RIGHT LASER RIGHT
COIN SLOT TROUGH AUSTIN RAMP BEAM FIRE RETURN
%& / DBA #3 TOILET STANDUP ENTER LOADED BUTTON LANE
On Coin Door - On Assembly - Under Playfield - Under Playfield - On Ramp Assy. - On Assembly - Frnt Top Molding - Under Playfield -
LEFT 4-BALL RIGHT #6 VOLUME
COIN TROUGH DR. EVIL POWERS RAMP START RIGHT (RED BUTTON)
%& SLOT VUK OPTO UpP STANDUP EXIT SCOOP BUTTON SLINGSHOT (In Test: LEFT,
On Coin Door On Assembly On Assembly Under Playfield On Ramp Assy. On Assembly Cabinet Front On Assembly on Coin Door
5TH 4-BALL DR. EVIL LEFT #7 SERV. CRED.
COIN STACKING DR. EVIL LEFT RIGHT TOP SLAM . (GREEN BUTTON)
%& " SLOT OPTO DOWN STANDUP ORBIT LANE TILT ! (In TestRIGHT)
On Coin Door - On Assembly - On Assembly - Under Playfield Under Playfield Under Playfield - On Coin Door # on Coin Door
RIGHT DR. EVIL RIGHT PLUMB #38 BEGIN TEST
BUTTON SHOOTER DR. EVIL RIGHT TOP BOB (BLACK BUTTON)
%& (UK ONLY) LANE (TARGET) STANDUP LANE TILT (In TestENTER)
on Cabinet side - Under Playfield - On Assembly - Under Playfield Under Playfield - Inside Cabinet on Coin Door

Note:
All Switches require
diodes. Some diodes are
located on Terminal Strips
OR Diode Boards (under
playfield) & not on the
switch itself.

Diode On

T erminalStrip

DiodeOn
DiodeB oard

% #
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The Switch locations correspond with the Switch N° in the Part Number Table shown & the Switch Matrix Grid (previous page).
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Legend Note:
|:| = Switches mounted above playfield.
. = Switches mounted below playfield.

[

uH, N
|

DS: Dedicated Switches descriptions on previous page.
DOTS: Diode On Terminal Strip or DODB: Diode On Diode Board.

Note 1: Sw. 14 / Sw. 15 have both REC/TRANS on same board.
Note 2: For a detailed switch description, see Playfield - General

Parts & Switches, Pages 54-55.
Note 3: Switch sold only with Bracket.

Note 4: Switch Only; for entire Button Assembly, see Cabinet -

General Parts & Switches, Pages 52-53.
Note 5: Switch located in/on Cabinet.
Note 6: Future Use.
Note 7: UK Only.

Col.

Ne

‘ Sw.
NO

&
:

NO

Note: The ¥ Coin Switch (for Japan) is 180-5091-00

1 [2 ]2 BN | EFT BUTTON (UK ONLY) 180-5160-00
2 | 1| 2 |EEN 4TH COIN SLOT 180-5024-00
3 |1 |3 == 6TH COIN SLOT (Future Use)
4 | 1] 4 MM RIGHT COIN SLOT
5 [ 1[5 MM CENTER COIN SLOT / DBA 180-5024-00
6 | 1|6 MM | EFT COIN SLOT
7 | 1| 7 M8 S5TH COIN SLOT (Future Use)
8 | 1| 8 MM RIGHT BUTTON (UK ONLY 180-5160-00
2 1R NOT USED
2 2 R NOT USED
11]2]3 4-BALL TROUGH #1 (LEFT)
12[2]4 4-BALL TROUGH #2 180-5119-02
13[2]5 4-BALL TROUGH #3
14| 2| ¢ I 4-BALLTROUGH  BOTTRANS: | 515-5173-00
VUK OPTO BOT REC: 515-5174-00
15| > | 7 N 4-BALL TOP TRANS: | 515-5173-00
STACKING OPTO _ TOP REC: 515-5174-00
16]2[8] | SHOOTER LANE 180-5157-00

NOT USED

CENTER RAMP ENTER 180-5057-00

NOT USED
NOT USED

NOT USED

NOT USED

21| 3|5 |H TOILET Switch w/ Lt Brkt. | 500-6227-01
2[3]6 DR.EVIL UP
2337 DR. EVIL DOWN 180-5052-00
24|38 DR. EVIL (TARGET) 180-5083-00
2541 (M) 0JO
26 4|2 M (0)JO 500-6139-04
27143 MO (J)O
28|44 MOJ (O)
2945 AUSTIN STANDUP
30/4(6 POWERS STANDUP 500-6139-05
31|47 DR. EVIL LEFT STANDUP . H
3248 DR. EVIL RIGHT STANDUP 500-6138-04
33[5](1 LEFT ORBIT Switchw/ Lt. Brkt. | 500-6227-01
34|52 SPINNER (OPTO) 520-5212-00
a5 3 CENTER RAMP TOP TRANS: | 520-5082-00
ENTER (OPTO TOP REC: 520-5083-01 [N
5 4 NOT USED
37|55 RIGHT RAMP ENTER
38|56 RIGHT RAMP EXIT 180-5087-00
39 | 5| 7 JEM RIGHT ORBIT Switch w/ Rt. Brkt. | 500-6227-02
5 8 NOT USED
41061 LEFT RAMP ENTER
42]6]2 LEFT RAMP EXIT 180-5087-00
43163 LASER BEAM HOME
44 | 6| 4 LASER BEAM ENABLE 180-5119-02
456 |5 LASER BEAM LOADED 180-5181-00
466 |6 SCOOP (KICKER) 180-5183-00
4716 | 7 LEFT TOP LANE Switch w/ Rt. Brkt.
48168 ERIGHTTOP LANE _ swichw Re st | 00 022702
49 7| 4 LEFT BUMPER
50|72 RIGHT BUMPER 180-5015-03
5173 BOTTOM BUMPER
5274 DANCING AUSTIN 180-5119-02
53|75 FIRE BUTTON
54|76 START BUTTON 180-5174-00
55717 SLAM TILT On Coin Door 180-5022-00
HANGER | 535-5319-00
56|78 PLUMB BOB TILT CONTACT| 535.7563.01.
57181 LEFT OUTLANE Switch w/ Rt Brkt,
58 (8|2 LEFT RETURN LANE swichw/ Rt prie._| 200 022102
5983 LEFT SLINGSHOT __Leaf Sw.x2 180-5054-00
60| 8|4 RIGHT OUTLANE  Switchw/Rt.Brkt. | 500-6227-02
6185 RIGHT RETURN LANE Sw.wi/LtBrkt. | 500-6227-01
8|6 RIGHT SLINGSHOT _ Leaf Sw. X2 180-5054-00
8 7
8 8



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

Button and press the Black "ENTER" Button . The coils are listed in groups. Coils 01-16 are typically

High Current Coils (although Low Current Coils may be used in these positions & will be noted). Coils
17-32 are typically Low Current Coils. Flash Lamps are typically used in positions 26-32 (although may be used in
any position & will be noted), read Single Coil Test below.

To initiate, from the COIL MENU, select the "TEST" Icon with either Red or Green Button and press the

Black Button . Ensure the Power Interlock Switch is pulled out. Select either the "-" or "+" Icons. Start

with the "+" Jcon to start the manual Coil Test from #1 (The test runs through all Coils and Flash Lamps
#1-#32 & AUX 1-3 (Auxilliary Positions are Optional UK Only). Press the Black Button on the "+" Icon, as each
coil is selected, the display will describe the Coil or Flash Lamp Name with the corresponding number, the wire
with colors, the "Pin-Outs" from the 1/0O Power Driver Board, the Coil Voltage & Gauge-Turns (e.g. 23-800). Press
the Black Button again to move forward in the test. To test and view a particular Coil or Flash Lamp, select the
"RUN" Icon 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 for this test to function while the Coin Door is OPEN.

#$ ! "

To initiate, from the COIL MENU, select the "CYC" Icon with either Red or Green Button and press the

Black Button . If still in a previous test, select the "PREV" Icon to return to Coil Menu or selecting either

of the "ARROW" Icons 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."

(o:8/mportant: The Power Interlock Switch must be pulled out for this test to function while the Coin Door is OPEN.

N

% & ('S ("

1 [Coil | TROUGH UP-KICKER (VUK) (26-1200) 17 |Coil | LEFT SLINGSHOT (23-800)

2 |Coil | AUTO LAUNCH (24-940) 18 |Coil | RIGHT SLINGSHOT (23-800)

3 |Coil | SCOOP (23-800) 19 |Coil | DR. EVIL MOTOR RELAY BOARD

4 |Coil | LASER BEAM EJECT (24-940) 20 |Coil | TIME MACHINE MTR RELAY BD

5 |Flash | FLASH: TIME MACHINE (#89 Bulb) 21 |Coil | LASER BEAM MTR RELAY BD

6 |Flash | FLASH: RIGHT RAMP (LOW) (#906 Bulb) 22 |Coil | LASER BEAM DIVERTER (29-1000)
7 |Coil | DANCING AUSTIN (26-1200) 23 |Coil | ORBIT DIVERTER (32-1800)

8 |Coil | TOILET POST (27-1500) 124 Cqil | (OPTIONAL COIN METER)

9 [Coil |LEFT BUMPER (26-1200) 25 |Flash | FLASH: LEFT ORBIT (#89 Bulb)

10| Coil | RIGHT BUMPER (26-1200) 26 |Flash | FLASH: TOILET (#89 Bulb)

11 |Coil | BOTTOM BUMPER (26-1200) 27 |Flash | FLASH: LEFT RAMP (#89 Bulb)

12 |Flash | FLASH: LEFT RAMP (HIGH) (#906 Bulb) 28 |Flash | FLASH: CENTER RAMP (#89 Bulb)
13 |Flash | FLASH: RIGHT RAMP (HIGH) (#906 Bulb) 29 |Flash | FLASH: RIGHT RAMP (#89 Bulb)
14| Coil | TIME MACHINE MAGNET (20 -480) 30 |Flash | FLASH: RIGHT ORBIT (#89 Bulb)
15|Coil | LEFT FLIPPER [50V RED/YEL] (23-900) 31 |Flash | FLASH: POPS X2 (#89 Bulb)

16 |Coil | RIGHT FLIPPER [50V RED/YEL] (23-1100) 32|Flash | FLASH: LEFT RAMP (LOW) (#906 Bulb)

See the next three (3) pages for the Coil & Flash Lamp Location Maps  (corresponds to above tables),
Coils Detailed Chart Table & the Backbox I/0O Power Driver Board Detailed Wiring Diagram

] 1N4004

! # T ! #

Note:
All Coils require diodes. Some diodes
are located on Terminal Strips (under
playfield) & not on the coil itself.
Diode
On
Terminal
Strip
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Use the previous page and the following two (2) pages in conjunction with above Coil and Flash Lamp Maps.

Legend Note: The following Bulb Types are used for Flash Lamps:
= Coils and Flash Lamps mounted
above playfield. #89 Bulb #906 Bulb
. 25 eetesss
. = Coils and Flash Lamps mounted
below playfield.
The following Coil is optional: The following Coils are for UK Only :




Drive Trans-

istor (D.T.

Driver

D.T. Control
Line Color

D.T. Control
Line Connect

Power
Line Color

Power Line
Connnection

Power
\oltage

Coil GA-Turn
or Bulb Tvype

26-1200

#1 |TROUGH UP-KICKER Q1 | /OPwr.Dwr. |BRN-BLK | J8-P1 |YELVIO |J10-P4/5 50 voc | 281200
#2 |AUTO LAUNCH Q2 | /OPwr.Drvr. [BRN-RED | J8-P3  |YELVIO |J10-P4/5 50 voc | 24940
#3 |ScCooP Q3 | VO Pwr.Drvr. |BRN-ORG | J8-P4 |YEL-VIO |J10-P4/5 BO voc | ,,25:800
#4 |LASER BEAM EJECT Q4 | VOPwr.Drvr. [BRN-YEL | J8P5 |YELVIO |J10-P4/5 50 voc| 24940
#5 |FLASH: TIME MACHINE Q5 | /O Pwr.Drvr. [BRN-GRN | J8-P6 ORG | J6-P10 PO voc | #89 Bulb
#6 |FLASH: RIGHT RAMP (LOW) Q6 | VO Pwr.Drvr. |BRN-BLU | J8-P7 ORG | J6-P10 20 voc | #9068 Bulb
#7 |DANCING AUSTIN Q7 | VOPwr.Drr. |[BRN-VIO | J8-P8 |YEL-VIO |J10-P4/5 B0 voc | 281200
#8 |TOILET POST Q8 | /O Pwr.Drvr. [BRN-GRY | J8-P9 BRN J7-P1 O voc | 27-1500

090-5004-00T

Drive Trans-
jstor (D.T.

D.T. Control
Line Color

D.T. Control
Line Connect

Power Line
Connnection

Power
Voltage

Coil GA-Turn
26-1200

#9 |LEFT BUMPER Q9 | V/OPwr.Dwr. |BLU-BRN | JO-P1 |YELVIO |J10-P4/5 50 voc | 26:1200
#10 |RIGHT BUMPER Q10 | VO Pwr.Drvr. |BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50voc | 251200
#11|BOTTOM BUMPER Q11 | VO Pwr.Divr. |BLU-ORG | J9-P4 |YELVIO |J10-P4/5 50 voc|,28:1200
#12 |FLASH: LEFT RAMP (HIGH) Q12 | 1/0 Pwr.Drvr. |BLU-YEL | J9-P5 ORG | 36-P10 p0 voc | #906 Bulb
#13|FLASH: RIGHT RAMP (HIGH) Q13 | I/O Pwr.Drvr. |BLU-GRN | J9-P6 ORG | J6-P10  po voc | #3906 Bulb
#14 | TIME MACHINE MAGNET Q14 | /O Pwr.Drvr. |BLU-BLK | J9-P7  |VIO-YEL |J10-P3 50 voc| 29480
#15 |LEFT FLIPPER (50v RED/YEL) Q15 | /O Pwr.Drvr. |ORG-GRY | Jo-P8 | RED-YEL | 310-p1/2 |50v0c | 23990
#16 |RIGHT FLIPPER (50v REDIYEL) Q16 | voPw.Dv. |ORG-VIO | Jo-P9 | BEREL | a10-P12 |50v0c |, 231100

Drive Trans-
istor (D.T.

Driver

D.T. Control
Line Color

D.T. Control
Line Connect

Power Line
Connnection

Power
\oltage

Coil GA-Turn
or Meter #

23-800

#17 |LEFT SLINGSHOT Q17 | VO Pwr.Dnr. [VIO-BRN | J7-P2 BRN J7-P1 PO voc | ,23800
#18 |RIGHT SLINGSHOT Q18 |0 Pwr.Dnr. |VIO-RED | J7-P3 BRN J7P1  po voc | 23800
#19|DR. EVIL MOTOR RELAY BOARD | Q19 | l/O Pwr.Drvr. |VIO-ORG | J7-P4 BRN J7-P1  po voc | Relay Bd
#20|TIME MACHINE MTR RELAY BD | Q20 | /O Pwr.Drvr. |VIO-YEL | J7-P6 BRN J7-P1 po voc | Relay Bd.
#21|LASER BEAM MTR RELAY BD Q21 | /O Pwr.Drvr. |VIO-GRN | J7-P7 BRN J7-P1 o voc | Relay Bd
#22 |LASER BEAM DIVERTER Q22 | VO Pwr.Dwr. |VIO-BLU | J7-P8 BRN J7P1 20 voc| 29,1000
#23|ORBIT DIVERTER Q23 | I/0 Pwr.Drvr. |VIO-BLK | J7-P9 BRN J7-P1 20 voc | 321800
#24 |OPTIONAL COIN METER Q24 | I/O Pwr.Drvr. | VIO-GRY | J7-P10 RED J16-P7 |5 vpc | Meter Sv
DiodeO e a P ote
oreTs D Dmwer T DTCom  DYCowol  Powsr o Pouerlne e
#25 |FLASH: LEFT ORBIT Q25 | /O Pwr.Drvr. [BLK-BRN | J6-P1 ORG | J6-P10 20 voc| #89Bulb
#26 |FLASH: TOILET Q26 | 1/0 Pwr. Drvr. |BLK-RED | J6-P2 ORG | J6-P10 20 voc | 789 Bulb
#27 |FLASH: LEFT RAMP Q27 | VO Pwr.Drvr. |BLK-ORG | J6-P3 ORG | J6-P10 20 voc | 89 Bulb
#28 |FLASH: CENTER RAMP Q28 | /O Pwr.Drvr. |BLK-YEL | J6-P4 ORG | J6-P10 20 voc| #89Bulb
#29 |FLASH: RIGHT RAMP Q29 | I/0 Pwr.Drvr. |BLK-GRN | J6-P5 ORG | J6-P10 20 voc | 789 Bulb
#30 | FLASH: RIGHT ORBIT Q30 | /O Pwr.Drvr. |BLK-BLU | J6-P6 ORG  |J6-P10 20 voc | #89 Bulb
#31 |[FLASH: POPS X2 Q31 |0 Pwr.Dvr. |BLK-VIO | J6-P7 ORG | J6-P10 20 voc | /89 Bulb
#32 |FLASH: LEFT RAMP (LOW) Q32 | /O Pwr.Drvr. |BLK-GRY | J6-P8 ORG | J6-P10 20 voc | #206 Bulb

165-5004-00

Drive Trans-
jstor (D.T.

Driver
OQuput Board

D.T. Control
Line Color

D.T. Control
Line Connect

Power Line
Connnection

Power
Voltage

Coil GA-Turn

} I. Expand 26-1200
AUX 1: LEFT UP/DOWN POST Q1 i WHT J3-P11 BRN J7-PL |20vpe | S0n
] _ 23-1100
AUX 2: CENTER UP/DOWN POST Q2 N RED J3-P10 BRN J7-P1  |20voC | Eo
AUX 3: RIGHT UP/DOWN POST Q3 Sol. Expander ORG J3-P9 BRN J7-P1  |20voc | 261200
)* +




Backbox I/O Power Driver Board Detailed Wiring Diagram
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From the DIAGNOSTICS MENU, select the "LAMP" Icon with either Red "LEFT" or Green "RIGHT"

Button and press the Black "ENTER" Button . Controlled lamps are configured in and 8 x 10 Matrix of

Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp Test Menu
consists of four (4) parts: Single Lamp Test, Test All Lamps, Row Lamp Test and Column Lamp Test.

To initiate, from the LAMP MENU, select the "ONE" Icon with either Red or Green Button and press the

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

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

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

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

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

To initiate, from the LAMP MENU, select the "ROW" or "COL" Icon with either Red "LEFT" or Green

"RIGHT" Button and press the Black Button . If still in a previous test, select the "PREV" Icon to return
to Lamp Menu or selecting either of the "ARROW" Icons will move through the tests, keep activating until
Row or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each Row
or Column of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated

in the display.
D iode O p
0)
RO
D,
MINI ME MINI ME MINI ME MINI ME
1 (BOTTOM) | 2 3 4 (TOP) IVANA ALOTTA SPECIAL MYSTERY
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
LEFT RIGHT BOTTOM SHOOT
(M) 0JO MQ@) JO MOJ) O MOJQ) BUMPER BUMPER BUMPER AGAIN BABY
#44 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #5655 Bulb #555 Bulb #555 Bulb [
BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
1 2 3 4 5 10 25 50
#44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44Bub IR
BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
75 100 200 300 400 500 1000 HELD
#44 Bulb #5655 Bulb #555 Bulb #5655 Bulb #555 Bulb #5655 Bulb #555 Bulb #555 Bulb I
EVIL SuB TIME LASER FAT
(AP AP) HENCHMEN_| DRILL MACHINE BEAM BASTARD MINI ME
#44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
TOILET TOILET TOILET TOILET
1 (BOTTOM) | 2 3 4 (TOP) $) HAG SH) AG SHA) G SHAG)
#555 Bulb #5655 Bulb #555 Bulb #555 Bulb #555 Bulb #5655 Bulb #555 Bulb #555 Bulb
LASER BEAM | LASER BEAM | LASER BEAM | LASER BEAM | FIRE NOT
1 (BOTTOM) |2 3 4 (TOP) BUTTON LIGHT X2 USED
#555 Bulb #44 Bulb #44 Bulb #44 Bulb [l #555 Bulb #555 Bulbs i i
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SUBDRILL |SUBDRILL |SUBDRILL |SUBDRILL NOT NOT
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The lamp locations correspond with the

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

Legend Note:

= Lamps mounted
above playfield. .

[l = Lamps mounted
below playfield. B

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

- B
&
H B
g H i m 3
#555 Bulb #44 Bulh . &
(Wedge) (Bayonet)
165-5002-00 165-5000-44
B |
l. ol B
H B H B
B |
-XXX XXX . .
B
B
YEL
RED l
COMMON l
—

Diode 1N4001

Note:
All Lamps require diodes. Some diodes are located on Termire Strips (und
the playfield) and not on the lamp REERS:DiodeOn TerminalS trip D
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From the DIAGNOSTICS MENU, select the "FLASH" Icon with either Red "LEFT" or Green "RIGHT"

Button and press the Black "ENTER" Button . After selecting this /con the display will indicate

"CYCLING FLASHERS" and all the Flash Lamps will cycle continuously until the test is exited. This test
is allows the technician to easily spot any burned-out bulbs and replace them. Flashers tested are Flash Lamps in
Positions: Q1-Q32 and in this game Flash Lamp(s) are in Position(s): Q5-6, Q12-13 & Q25-32.

Important: The Power Interlock Switch  must be pulled out for this test to function while the Coin Door is OPEN.

2 322

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

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

of removing the balls from the trough and also, to test functionality of the trough, ensuring proper trough
operation. After selecting this /Icon the display will show a graphic of the ball trough with balls in the trough with ites
corresponding switch number. Select the "RUN" Icon 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 playfield where the technician can easily retrieve the pinball or allow the
ball(s) to re-enter the trough to continue Clear Ball Trough Test. Important: The Power Interlock Switch must be
pulled out. 4\ Caution: Continuous use of above test may overheat the Trough Up-Kicker Coll.

2

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

Button and press the Black "ENTER" Button . After selecting this Icon 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.)

4 5

From the DIAGNOSTICS MENU, select the "SERV" Icon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button . After selecting this Icon the display will indicate a phone
number to call if technical assistance is required.

$ $$5# S

3 42 6

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

Button and press the Black "ENTER" Button . After selecting this /con the technician can test certain

play functions to insure all switch activated coils function without entering game play. For example, by
rolling the ball over the Shooter Lane switch, the Autoplunger should fire. If it kicks to early or too late, the switch
actuator should be adjusted to compensate for this error. If it fails to fire, use the Switch Test or Coil Test to help
determine the cause of the failure. During this function, similar tests may be performed on the "Ejects", Sling-
shots, Vertical Up-Kickers, Pop Bumpers, etc. in the game. For unique Play Test functions, select the "GAME
SPECIFIC" Icon in the DIAGNOSTICS MENU. Important: The Power Interlock Switch  must be pulled out.

1 7 8

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

(9 8

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

Button and press the Black "ENTER" Button . The BSMT 2000 Sound System produces true digital

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

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

Sound / Speaker Test Continued Next Page

% #
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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. To
continved  t€St for proper speaker phasing, use the sound test to cycle through the Backbox & Cabinet, and Backbox
Sine (repeated) functions. If the Cabinet Sine produces more volume and bass than the Left Sine, the speakers
are connected properly. If it produces the same or less, one speaker is connected improperly. To isolate and
correct reversed speaker connections, one of two methods may be used.

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

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

Speaker Test Tone
Sound/OPSYS EPROM (Loc. U7) Level 1-3+ (Music Test)
Voice ROMs: 1 (U17) 2 (U21) 3 (U36) 4 (U37) Speech Pattern 1-3+
Note: For ROM Locations, see Page . For ROM Usage (Summary Table) see Page in the

"Find-It-In-Front: Dr. Pinball Section”. Voice ROMs (U17, U21, U36 & U37) which are 8MB must have a
Jumper at W6 on the CPU/Sound Board to function properly.

3 3

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

Button and press the Black "ENTER" Button . After selecting this Icon the Begin Burn-In Test will start.

At this stage the game will exercise all CPU I/O Functions (Dot Matrix Display Test, Coil Testing, Lamp
Testing, Sound, etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative Burn-In minutes will
be displayed. To reset Burn-In minutes to 00, select the "RESET" Icon in the MAIN MENU and select the "FACT"
Icon (Factory Reset). See Chapter 5, Go To Reset Menu, of this section.

0

From the DIAGNOSTICS MENU, select the "DOT TEST" Icon with either Red "LEFT" or Green

"RIGHT" Button and press the Black "ENTER" Button . After selecting this /con the Dot Matrix Test

immediately begins. The display will immediately illuminate & cycle for 1 pass of each test continuously
for each of the following tests:

$#3$$ S

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

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

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

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

© |0k W

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

0 2602 (

The display utilizes a Micro-Processor Control Board mounted in piggyback fashion to the Dot Matrix Display
(128 X 32) Driver Board. The purpose behind this board is to provide more information to the operator as well as
displaying graphics to the player.

The board is controlled by a 6809E Microprocessor and its personality ROM (Unique to the Game). It receives
Data, Reset & Clock Information from the CPU/Sound Board via the ribbon cable and sends back multiple Status
and Busy Signals to the CPU. This is to insure synchronized communication between the CPU and the Display
Controller Board. The Drivers for the rows and columns are provided on 5 surface mounted integrated circuits on
the Dot Matrix Display Driver Board.

% #



To initiate, from the DIAGNOSTICS MENU, select the
"A.P" Icon with either the Red "LT" or Green "RT"
Button (the FLIPPER Buttons operates in the same
manner) & press the Black "ENTER" Button (the
START Button operates in the same manner).

This will bring up the AUSTIN SPECIFIC MENU. This Sub-Menu is used to test the operation of the Time
Machine Motor & Magnet with the Time Machine Ramp Switches ("TIME" Icon); Dr. Evil Target Up/Down
Motor & Switches ("DR. E" Icon); Laser Beam Motor & Switches ("LASER" Icon). To initiate, from the AUSTIN
SPECIFIC MENU, select one of the 3 Icons with either the Red "LEFT" or Green "RIGHT" Button (the LEFT
and RIGHT FLIPPER Buttons operates in the same manner) and press the Black "ENTER" Button (the START
Button operates in the same manner). After finishing the Test, select the "PREV" Icon to return to the Sub-Menu
or select either of the ">>" Icon to slip between the 3 Testing Menus. CAUTION: Beware of MOVING PARTS!

Important: The Power Interlock Switch  must be pulled out for the motors function while the Coin Door is OPEN.

Selecting the"TIME" Icon TIME
will bring up the TIME MACHINE
MACHINE TEST MENU. SWITCHES

This test is provided to & MAGNET
allow a method of testing
the Center Ramp OPTO
(Sw. 35) & Center Ramp
Enter (Sw. 18) , Motor
Operation (Q20) and Magnet Operation (Q14) . Upon entering DR. EVIL
the test, the Time Machine Motor (Q20) will begin to run. With TARGET
ball-in-hand, roll onto the ramp. As the OPTO Switch (Sw. 35) is MOTOR &
closed the  box will turn solid ; as the Rollover Switch (Sw.
18) is closed the  box will turn solid . This indicates the
switches are working properly. The Magnet (Q14) is pulsed (when
the OPTO Switch is closed) and will grab the ball and throw it
back (Note: This can vary depending how long the magnet is
being pulsed; it may let the ball pass through and drop out in the
rear.). The motor will stop running after this Test Menu is exited.

$ 2

Selecting the"DR. E" Icon

will bring up the DR. EVIL

TEST MENU. This test is

provided to allow a method

of testing the Dr. Evil Top (Sw. 22) , Dr. Evil Bottom (Sw. 23), Dr. Evil

Bash (Sw. 24) and Motor Operation (Q19) . Upon entering the test, the

Dr. Evil Bottom Switch (Sw. 23) isclosed . Select either the "PULSE"

or "RUN" /cons to activate the Motor (Q19) (Note: Selecting Run will
automatically bring the motor into the up position and stop). As the motor turns and brings up the Dr. Evil Target ,
the Sw. 23 box  willturn  and the Sw. 22 box  will turn solid . This indicates the switches are working
properly. With ball-in-hand, roll the ball into the Dr. Evil Target and note if Sw. 24 is being closed ( will turn solid
). (Note: The Dr. Evil Target will automatically return to the down position after exiting the Portals Menu.)

/3"

Selecting the "LASER" Icon will bring up the LASER BEAM TEST MENU .
This test is provided to allow a method of testing the Laser Beam Home
(Sw. 43), Laser Beam Enable (Sw. 44) , Laser Beam Loaded (Sw. 45) ,
Motor Operation (Q21) and Coil Operation (Q4) . Upon entering the test,
the Laser Beam Home Switch (Sw. 43) isclosed . Select the "RUN"
Icon to activate the Motor (Q21) (Note: Selecting Run will automatically
cycle the motor from Home, full out, and return Home). As the motor turns
out the Laser, the Sw. 43 box  willturn  and the Sw. 44 box  will
turn solid . This indicates the switches are working properly. With ball-in-hand, roll the ball into the Laser Beam
Ball Trough from the Left Plastic Ramp  and note if Sw. 45 is being closed ( will turn solid ).

$ $$5# S

CAUTION: Upon switch closure of the Laser Beam Loaded (Sw. 45) , the Motor (Q21) will cycle and the
Laser Beam Eject (Q4) will pulse. Be careful of moving parts and flying pinball if loaded!).

For more details of the Switches & Coils (Part N s & views) tested on this page, see Sec. 4, Chp. 2, Drawings...
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To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Icon with either the Red "LEFT" or
Green "RIGHT" Button and press the Black "ENTER" Button . This will bring you (the operator /
technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three sub-menus:
Coil "DR.," Switch "DR." and Lamp "DR." Icons. Selecting a particular sub-menu will give you a choice of which
specific Coil (any and all coil assemblies such as Flippers, VUKs, Magnets, etc.), Switch or Lamp circuit needs to
be diagnosed. The display will now ask a question or give a procedure to follow such as "Does the lamp turn
on?" or "Check bridge rectifier BR-20, if short replace.” When Dr. Pinball asks a question or request a procedure
the Dr. will expect a response such as "NO" or "YES" (see below examples of the Mini-Icons which will prompt the
operator). You the operator/technician must respond by using your Flipper Buttons to "SELECT" a Mini-Ilcon 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 "+" [con; 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.

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

=pSeen 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).

=pin 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).

$#3$$ S

212

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

12

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

/" 12

To initiate, from the DR. PINBALL MENU , select the Lamp "DR." Icon with either the Red or Green
Button and press the Black Button . This is the Lamp Flow Chart. Follow the questions, answering by
using the Mini-Icons in the display.
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CPU version: LOCATION:
Whates the current Replay Score Level? DISPLAY ver.: DATE: ;o
I I AUDITOR:
Copy for Field Audit Tracking Performance  (Use blank boxes to fill-in Audit Information).
Total Coins Meter Clicks

Total Paid Credits Averaje Ball Time Coins Thru Left Slot  Coins Thru Center Slot

Free Game Percegta

Avergle Game Timg| Coins Thru Rht Slot Coins Thru 4th Slot

Software Meter

Total Earnigs

Total Rplays Total Free Pya 130m+ Scores Center Drains Praorietay (46 Right Flpper Used
| | | | | | |
Replay Percent Total Plgs Averaye Scores Right Drains Praprietay (47) Praprietay (54
| |
Total Balls Pised Total $ecials 0,19.9m Scores Service Credits | Slam Tilts | Praprietay (48 | | Praprietay (59 |
| | | |
| Total Extra Balls | Special Percent 20m,49.9m Scores Ball Search Started | Total Balls Saved | Praorietay (49 | | |
|
Extra Ball Percent Total Matches | 50m,69.9m Scores Lost Ball Feeds | Proprietay (43 | | Proprietay (50 |
| | |
Replay 1 Awards High Score Awards _ 70m,99.9m Scores  Lost Ball Game Starts| Proorietay (44 | Proorietay (51 I
| Replay 2+ Awards | | High Score Percent| | 100m,129.9m Scores Left Drains | Praorietary (49 | Left Fipper Used |
= L ]
Syper Skill Made MINI ME Lit Laser Beam Cqlete Henchmen Starts Moon Base MB Lit 300 Flowers
| Suoer Skill Missed | MINI ME Starts | 1 Time Machine Sho|t| 2+ Henchmen Starts | Moon Base Starts | 400 Flowers |
Left Orbits | Skill Shot Balks | 2+ MINI ME Starts | 2 Time Machine Shot|s| Henchmen Jaghkts | 2+ Moon Base Starts| 500 Flowers |
| | | | | | |
Right Orbits MOJO Copietions MINI ME Japhts Time Machine Lit Henchmen Captete Moon Base Japkts 1000 Flowers
| | | | | | |
Left Ramps MOJO Lit MINI ME Cqplete Time Machine Starts 1 Game Started Moon Base $@r JPS Total Flowers
Right Rarps | MOQOJO Starts | 1 Fat Bast Shot | 2+ Time Machine Sta!t|s 2 Games Started | Bonus 2X | Sneak-Ins I
Toilet Shots | 2+ MOJO Starts | 2 Fat Bast Shots | Time Machine Jaabts | | 3 Games Started | Bonus 3X | |
| Time Machine Shots | MOJO Jagiots | Fat Bast Lit |Time Machine ger JPS| 4 Games Started | Bonus 4X |
| | | | | | |
Sco@ Arrivals MOJO Sper Jackots Fat Bast Starts Time Machine Cqiste 5 Games Started Bonus 5X
| | | | | | |
MOJO Taets Hit Mystely Lit 2+ Fat Bast Starts 1 Drill Shot Virtucon Lit Bonus 10X
| Ranp Tagets Hit | | Mystety Awards | | Fat Bast Jagiots | | 2 Drill Shots | Virtucon Starts | | Bonus 25X |
| AP Tagets Hit | SHAG Lanes Cqinte | Fat Bast Sper JPS | Drill Lit | 2+ Virtucon Starts | Bonus 50X |
| Spinner Pins | Siper P Hits | Fat Bast Coptete | Drill Starts | Virtucon Jaghots | Bonus X Maxed Awar|ds
| | | | | | |
P Bunper Hits EB Lit from SHAG 1 Laser Beam Shot 2+ Drill Starts Virtucon Sper JPS Total Bonus X Awards
| Left Return Lanes | EB Lit from Games | 2 Laser Beam Shots | Drill Jackots | 1 Game Copteted | 25 Flowers I
| Right Return Lanes | EB Lit from FB MB | Laser Beam Lit | Drill Complete | 2 Games Capteted | 50 Flowers |
| Dr. Evil Hits | EB Lit from ytery | Laser Beam Starts | 1 Henchmen Shot | 3 Games Capteted | 75 Flowers |
| | | | | | |
Skill Shots Made 1 MINI ME Shot 2+ Laser Beam Starts 2 Henchmen Shots 4 Games Capfeted 100 Flowers
| | | | | | |
| Skill Shots Missed | 2 MINI ME Shots | Laser Beam Japits | Henchmen Lit | 5 Games Capteted | 200 Flowers |
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The Portals Service Menu System provides 173 Audit Functions for accounting purposes and for evaluation of
Game Difficulty Adjustments. The Audit Functions are divided into 3 groups: ¢ Earnings (Coin) Audits , are the
first 12 most-used Audits e S.P.I. Audits , are the Game Play Generic Audits 13-55 e Austin Powers ™ Audits ,
are the Game Play Specific Audits 56-173 ( Programming Use Only ); Audits left open (blank
space in gray, e.g. Audits 43-51, 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.

& & )*+ ,-)
With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button

Select the "AUD" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and pr'ess
the Black "ENTER" Button . The AUDITS MENU appears.

+ # -

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display

because of a testing function or special

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

Selecting & activating the "HELP" Icon from Selecting & activating the "ARROW" Icons
any display will show a help screen. (An selects the next or previous audit in the group.
explanation of each Mini-Icon at that level will

cycle continuously until any active button

is pressed.)

, : /0 1

From the AUDITS MENU, select the "EARN" Icon 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" Icons 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.

‘ 0

Au.1  TOTAL PAID CREDITS Provides the total number of paid credits.

This percentage is derived from dividing Audit 25, Total Free Plays, by
Au. 2 FREE GAME PERCENTAGE Audit 26, Total Plays.

In seconds, the average ball time is derived from the total play time
Au.3  AVERAGEBALLTIME 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 gl?cl)'}ll.s THRU CENTER 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 countryes lowest coin denomination used for the game credit.)
AU 12 SOETWARE 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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From the AUDITS MENU, select the "S.P.l." Icon 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" Icons 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.

(o]

Au. 13 TOTAL BALLS PLAYED Provides the total number of regular and extra balls.
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 Eig)r\\/(iadres 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 percentage total from dividing Audit 18, Total Replays, by
Au.19 REPLAY PERCENT Audit 26, Total Plays. The percentage reflects replay total awards for
exceeding replay score levels.
AU 20  TOTAL SPECIALS sppr)g\éiigless the total awards (Credits, Extra Balls, Or Scores) for making
This percentage is derived from dividing Audit 20, Total Specials, by
Au. 21 SPECIAL PERCENT Audit 26, Total Plays.
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 Playerss final score was
Au. 27 0,19.9M SCORES between 0 and 19,900,000 points.
Provides the total number of games the Playeres 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 Playeres final score was
Au. 29 50M,69.9M SCORES between 50,000,000 and 69,900,000 points.
Provides the total number of games the Playerss final score was
Au. 30 70M,99.9M SCORES between 70,000,000 and 99,900,000 points.
Provides the total number of games the Playeres 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 Playeres 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 & Usel] for instructions on how to receive Service Credits.)
Au. 35 BALL SEARCH STARTED Provides the total number of times the game performed a ball search.
AU. 36 LOST BALL FEEDS Provides the total number of times the game added a ball to play when

it could not find a ball after ball search.
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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.

Provides the total number of times the game ball had drained with the
Au.39  CENTER DRAINS last switch closed was not Sw. 57 or Sw. 60.

Au. 40 RIGHT DRAINS Provides the total number of times Rollover Switch 60 was closed.

Au.41  SLAMTILTS 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
makes contact with 5 game switches or allocated time expired.

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

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

Au. 52 LEFT FLIPPER USED Provides the total number of times Dedicated Sw. (DS-1) was closed.

Au. 53 RIGHT FLIPPER USED Provides the total number of times Dedicated Sw. (DS-3) was closed.

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

Au. 55 and/or Proprietary (used for programming).
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From the AUDITS MENU, select the "A.P" Icon with either Red "LEFT"

or Green "RIGHT" Button and press the Black "ENTER" Button . Select

and activate the "RIGHT ARROW" /con to view the 1st audit in this group. Continue to select either of the
"ARROW" [cons to view each audit one at a time. The display will describe the audit number, the audit name, and
the audit total or value. The current audit will remain in the display until the next audit is chosen or when the
sub-menu is exited. These Game Specific Audits are primarily used for programming. They provide the total
number of times a feature was started, awarded, lit, played and/or completed. They also may indicate the total
number of Switch Closures during certain modes or features. Multiple variations of switch closures (see
Diagnostics) are used to determine the lighting and/or completion of the feature stated.

‘ 0

Au. 56 LEFT ORBITS Au. 77 MOJO LIT

Au. 57 RIGHT ORBITS Au. 78 MOJO STARTS

Au. 58 LEFT RAMPS Au. 79 2+ MOJO STARTS

Au. 59 RIGHT RAMPS Au. 80 MOJO JACKPOTS

Au. 60  TOILET SHOTS Au. 81 MOJO SUPER JACKPOTS
Au. 61  TIME MACHINE SHOTS Au. 82 MYSTERY LIT

Au. 62  SCOOP ARRIVALS Au. 83 MYSTERY AWARDS

Au. 63 MOJO TARGETS HIT Au. 84  SHAG LANES COMPLETE
Au. 64 RAMP TARGETS HIT Au. 85  SUPER POP HITS

Au. 65 AP TARGETS HIT Au. 86 EB LIT FROM SHAG

Au. 66  SPINNER SPINS Au. 87 EB LIT FROM GAMES
Au. 67 POP BUMPER HITS Au. 88 EB LIT FROM FB MB
Au. 68 LEFT RETURN LANES Au. 89 EB LIT FROM MYSTERY
Au. 69 RIGHT RETURN LANES Au. 90 1 MINI ME SHOT

Au. 70 DR. EVIL HITS Au.91 2 MINI ME SHOTS

Au. 71  SKILL SHOTS MADE Au. 92 MINI ME LIT

Au. 72  SKILL SHOTS MISSED Au. 93 MINI ME STARTS

Au. 73  SUPER SKILL MADE Au. 94 2+ MINI ME STARTS

Au. 74  SUPER SKILL MISSED Au. 95 MINI ME JACKPOTS

Au. 75  SKILL SHOT BALKS Au. 96 MINI ME COMPLETE

Au. 76 MOJO COMPLETIONS Au. 97 1 FAT BAST SHOT
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Au. 98 2 FAT BAST SHOTS Au. 146 3 GAMES COMPLETED
Au. 99 FAT BAST LIT Au. 147 4 GAMES COMPLETED
Au. 100  FAT BAST STARTS Au. 148 5 GAMES COMPLETED
Au. 101 2+ FAT BAST STARTS Au. 149 MOON BASE MB LIT

Au. 102 FAT BAST JACKPOTS Au. 150 MOON BASE STARTS
Au. 103  FAT BAST SUPER JPS Au. 151 2+ MOON BASE STARTS
Au. 104 FAT BAST COMPLETE Au. 152 MOON BASE JACKPOTS
Au. 105 1 LASER BEAM SHOT Au. 153  MOON BASE SUPER JPS
Au. 106 2 LASER BEAM SHOTS Au. 154 BONUS 2X

Au. 107 LASER BEAM LIT Au. 155 BONUS 3X

Au. 108 LASER BEAM STARTS Au. 156 BONUS 4X

Au. 109 2+ LASER BEAM STARTS Au. 157 BONUS 5X

Au. 110 LASER BEAM JACKPOTS Au. 158 BONUS 10X

Au. 111 LASER BEAM COMPLETE Au. 159 BONUS 25X

Au. 112 1 TIME MACHINE SHOT Au. 160 BONUS 50X

Au. 113 2 TIME MACHINE SHOTS Au. 161 BONUS X MAXED AWARDS
Au. 114  TIME MACHINE LIT Au. 162 TOTAL BONUS X AWARDS
Au. 115 TIME MACHINE STARTS Au. 163 25 FLOWERS

Au. 116 2+ TIME MACHINE STARTS Au. 164 50 FLOWERS

Au. 117  TIME MACHINE JACKPOTS Au. 165 75 FLOWERS

Au. 118 TIME MACHINE SUPER JPS Au. 166 100 FLOWERS

Au. 119 TIME MACHINE COMPLETE Au. 167 200 FLOWERS

Au. 120 1 DRILL SHOT Au. 168 300 FLOWERS

Au. 121 2 DRILL SHOTS Au. 169 400 FLOWERS

Au. 122  DRILL LIT Au. 170 500 FLOWERS

Au. 123  DRILL STARTS Au. 171 1000 FLOWERS

Au. 124 2+ DRILL STARTS Au. 172  TOTAL FLOWERS

Au. 125 DRILL JACKPOTS Au. 173  SNEAK-INS

Au. 126 DRILL COMPLETE

Au. 127 1 HENCHMEN SHOT

Au. 128 2 HENCHMEN SHOTS

Au. 129 HENCHMEN LIT

Au. 130 HENCHMEN STARTS

Au. 131 2+ HENCHMEN STARTS

Au. 132 HENCHMEN JACKPOTS

Au. 133  HENCHMEN COMPLETE

Au. 134 1 GAME STARTED

Au. 135 2 GAMES STARTED

Au. 136 3 GAMES STARTED

Au. 137 4 GAMES STARTED

Au. 138 5 GAMES STARTED

Au. 139  VIRTUCON LIT

Au. 140 VIRTUCON STARTS

Au. 141 2+ VIRTUCON STARTS

Au. 142  VIRTUCON JACKPOTS

Au. 143  VIRTUCON SUPER JPS

Au. 144 1 GAME COMPLETED

Au. 145 2 GAMES COMPLETED
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From the AUDITS MENU, select the "PRNT" /con with either Red "LEFT" or Green "RIGHT" Button
and press the Black "ENTER" Button . The PRINTER MENU appears.

# 4 # 4 % 0

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

5 6 / + % 1

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

7 /! + % .1

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

8 /- 9 %" # 8 1

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

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

Select the "S.PL." Icon, from the ADJUSTMENT MENU, and advance to Adj. 8, Reset Coin
Audits, with the "RIGHT ARROW" Icon. Select the "+" Icon to change setting to YES. When
enabled, the Coin Audits (5-11) will be reset to zero. Advance to Adj. 9, Reset Game Audits,
with the "RIGHT ARROW" Icon. Select the "+" Icon to change setting to YES. When enabled,
all the audits will be reset to zero, except for the Coin Audits (5-11) and Audit 12, Software
Meter (the only audit which cannot be reset to zero).

- :3 8

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

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

Selection of the "AUD" Icon, from the RESET MENU, will reset all audits to zero,
except for the Coin Audits (5-11) and Audit 12, Software Meter (the only audit which
cannot be reset to zero).
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Some adjustments have a "Drop-Down" Table for further customization.

1 | REPLAYS: FIXED/AUTO » ...20%... 22 | DEFAULT HIGH SCORE #2 | 400,000,000
2 |REPLAY LEVELS 1.. 23 | DEFAULT HIGH SCORE #3 | 350,000,000
3 |REPLAY AWARD CREDIT 24 | DEFAULT HIGH SCORE #4 | 325,000,000
4 | FREE GAME LIMIT 05 25 | DEFAULT HIGH SCORE #5 | 300,000,000
5 |EXTRA BALL LIMIT 09 26 |HSTD RESET COUNT 2,000
6 | GAME DIFFICULTY » MODERATE 27 | HIGH SCORE INITIALS 3 Initials
7 | GAME PRICING » USA3 28 | FREE PLAY NO
8 |RESET COIN AUDITS NO 29 | CUSTOM MESSAGE ON
9 |RESET GAME AUDITS NO 30 | FLASH LAMP POWER NORMAL
10 | RESET HIGH SCORES NO 31 | COIL PULSE POWER NORMAL
11 | MATCH PERCENTAGE 10% 32 | KNOCKER VOLUME NORMAL
12 | BALLS PER GAME 03 33 | GAME RESTART YES
13 | TILT WARNINGS 01 34 | EXTRA BALL PERCENTAGE | 10%
14 | REPLAY BOOST YES 35 | BILL VALIDATOR NO
15 | CREDIT LIMIT 30 36 [TOURNAMENT MODE NONE
16 | ALLOW HIGH SCORES YES 37 | BKGRND MUSIC VOLUME |01
17 |HIGH SCORE #1 AWARDS |01 38 | FREEZE TIME AUTO
18 | HIGH SCORE #2 AWARDS |00 39 | FAST BONUS COUNTDOWN | YES
19 | HIGH SCORE #3 AWARDS |00 40 | UK COIN MECH. TYPE CURRENT:
20 | HIGH SCORE #4 AWARDS |00 41 | UK POST SAVE ENABLED NO
21 | DEFAULT HIGH SCORE #1 | 500,000,000 42 | LOCATION ID 00

43 | GAME ID 00

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

Adj. 40 & 41 are utilized only for the UK, with UK Dip Switch Option Setting 2

(See DR. , in the front part of this manual.)
44 | MINI-ME DIFFICULTY MODERATE 52 | ADULT SPEECH ENABLED | YES
45 | FAT BASTARD DIFFICULTY | MODERATE 53 | LASER BEAM MTR ENABLED | YES
46 | LASER BEAM DIFFICULTY | MODERATE 54 | DR.EVIL MOTOR ENABLED | YES
47 | TIME MACH. DIFFICULTY | MODERATE 55 | TIME MACH. MTR ENABLED | YES
48 | SUB. DRILL DIFFICULTY MODERATE 56 | SHAG EXTRA BALL EVERY | 04
49 | HENCHMEN DIFFICULTY | MODERATE 57 | # GAMES FOR EB 04
50 | MYSTERY DIFFICULTY MODERATE 58 | EXTRA BALL MEMORY ON
51 | MOJO DIFFICULTY MODERATE 59 | TIMED PLUNGER OFF
60 | WASHINGTON D.C. ENABLED OFF
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The Portals Service Menu System provides 60 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: € S.P.I. Adjustments , are the Game Play Generic Adjustments (1-43)
€ Austin Powers  Adjustments , are the Game Play Specific Adjustments (44-60); Any Adjustment(s) left open
or are currently Not Used, are allowing for Future Expansion, if any, or are Proprietary. If the code version is
upgraded, view Adjustments in the display & write the adjustment(s) in the blank(s) if any adjustment(s) were
added. Each group may be viewed manually after entering the Portals Service Menu (see Chapter 1,
Portals Service Menu Introduction , of this Section). All adjustments can be viewed at a glance with the Game
Adjustment Table provided on the previous page. If a value is changed, the display will indicate REQUEST
INSTALLED. Important: The Coin Door must be OPEN allowing the Memory Protect
Switch to be disabled so changes can be made.

((( *+ : :
1 . "
With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button

Select the "ADJ" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button . The ADJUSTMENTS MENU appears.

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display

because of a testing function or special

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

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

is pressed.) Selecting & activating the "ARROW" Icons

selects the next or previous adj. in the group.

/ 0

From the ADJUSTMENTS MENU, select the "S.P.I." Icon with either Red "LEFT" or Green "RIGHT"

Button and press the Black "ENTER" Button . Select and activate the "RIGHT ARROW" Icon to view

the 1st adjustment in this group. Continue to select either of the "ARROW" Icons to view each adjust-
ment one at a time. Select either the "-" or "+" Icons 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.

Set between 01% - 50% and Fixed (0%) for Replay Levels. Default is
20%. Four levels may be selected. Adjustments allow awarding of a
; . credit or an extra ball as each level is exceeded. With the
Ad.1  REPLAYS: FIXED/AUTO Autopercentage Feature , if the actual replay percentage is higher or
lower than that desired, the game will automatically adjust for the new
recommended percentage score(s).

Set between 1 - 4 or NONE for the number of replay levels to be
. active. A "Drop-Down" Table appears (after selection of number of
Ad.2  REPLAY LEVELS replay levels) showing Replay Level 1. Adjust Replay Level 1 between
10M - 9.99B. Adjust Replay Level 2, 3 and/or 4 respectively.

Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL
Adj.3 REPLAY AWARD (When score threshold is achieved, a Playfield Special is lit.) Default
is CREDIT.
Set between 01 - 09 or NO FREE GAMES. Default is 05. Adjust the
maximum number of Free Games that may be accumulated per game.
Set between 01 - 09 or NO EXTRA BALLS . Default is 09. Adjust the
maximum number of Extra Balls that may be accumulated per game.

‘ 0

Adj. 4 FREE GAME LIMIT

Adj.5 EXTRA BALL LIMIT




Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
(Note: Additional game features which are not adjusted may also
change when adjusting this adjustment; see below table.) Default is
MODERATE. Any one of the INSTALL settings (in a "Drop-Down”
Table) for this adjustment may be activated to automatically select
settings for multiple adjustments affecting game difficulty. Select and
activate the "-" or "+" /cons to choose the difficulty level required. After

Adj.6 GAME DIFFICULTY activation, the individual adjustments may be readjusted, if desired.
Adjustments which typically automatically get changed when changing
this adjustment are Game Specific with adjustments values of EXTRA
EASY, EASY, MODERATE, HARD, EXTRA HARD, ON or OFF.
After changing this adjustment, make note of it in the Table on Page
34 (in pencil), and check all Game Specific adjustments, noting all
changes in the "Your Setting" Column. Performing a Factory Reset
will revert all adjustments back to the defaults.

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

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

Ad;. Adjustment Name Setting Ad;. Adjustment Name Setting
1 Replays: Fixed/Auto Fixed 5 Extra Ball Limit 00
2 Replay Levels None 11 Match Percentage Off
3 Replay Award None 17 High Score #1 Awards 1
4 Free Game Limit 0 18 High Score #2 Awards 0

4-Ball Play Rules - Set to establish recommended settings for 4-Ball Play:

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

18 High Score #2 Awards 0
Add-A-Ball Settings -To disable awarding of credits and provide awards with an Extra Ball:

Adj. Adjustment Name Setting Adj. Adjustment Name Setting
3 Replay Award Extra Ball 16 Allow High Scores No
4 Free Game Limit 00 17-20 High Score #1 - #4 Awards 0
11 Match Percentage Off

Set between USAL thru UK6 or CUSTOM. Default is USA3 (foreign
Game Pricing Options are in the Standard Pricing Select Table on the
following pages). There are two methods available for coin switch
programming: Standard & Custom. Standard pricing uses a single
adjustment as seen in the first display. See the Standard Pricing
Table. If "Custom" is selected, a "Drop-Down" Table appears. Select a
pricing scheme shown in the Custom Pricing Table as seen below.

With Adjustment 7 set to CUSTOM operating the Black "Enter"
Button again initiates a drop down menu representing coin switch
pulses for the LEFT, CENTER, RIGHT and 4TH Coin Slots. The

: prescribed the number of pulses are required for 1 Credit. For

Adj. 7  GAME PRICING example, if Left Coin Pulses, was set to 02 and Coin Switch Pulses

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

S.P.I. Adjustment 7 Continues on the next page.
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Standard/Custom Pricing -  Set for the desired pricing scheme from the Standard Pricing Table as
indicated on the Dot Matrix Display. For Custom Pricing, set to CUSTOM. When set to CUSTOM, the
following adjustments are utilized to tailor each individual coin chute:

Set the number of pulses registered for closure of the Left Coin Switch; 00 to 99.
Set the number of pulses registered for closure of the Right Coin Switch; 00 to 99.
Set the number of pulses registered for closure of the Center Coin Switch; 00 to 99.
Set the number of pulses registered for closure of the Fourth Coin Switch; 00 to 99.
Set the number of pulses required to post one credit; 00 to 99.

Set the number of pulses required to award the 1st Bonus credit(s); 00 to 99.
Set the number of pulses required to award the 2nd Bonus credit; 00 to 99.

Set the number of credits awarded for achieving the first Bonus level; 00 to 99.

%! (*
Plays/Coins | L | #
1/25¢  3/50¢ 01 04 01 00 01 02 00 01
25¢ | $1.00 | 25¢ |N/U 1/25¢ 5/$1.00 01 04 01 00 01 04 00 01
1/25¢ 6/$1.00 05 20 05 00 04 20 00 01
1/10'S 01 02 02 00 02 00 00 00
5scH | 10scH | 10scH | N/U 1/10S 4/30S 04 08 08 00 06 00 00 00
1/30p 2/50p 5/£1| 01 06 15 02 03 00 00 00
10p | s0p £1 |20p 1/50p 3IEL o1 05 15 02 05 00 00 00
1/30p 4J£1 o1 05 12 02 03 00 00 00
20¢ | N/U | $1.00 |N/U 1/60¢ 2/$1.00 01 00 05 00 03 05 00 01

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

The Standard Pricing Select Table Explained:

Column 1: CPU/Sound Board Dip Switch 300 Settings: (self-explanatory). Column 2: Country Setting Option:
The different available pre-sets are listed. Columns 3-6: Coin Mechanisms - These show the coinage through
the available slots on the Coin Doors. Different countries use different Coin Doors. For example, USA 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.

% %! I (*
CPU/SOUND BOARD ~ COUNTRY Coin Mechanisms Pricing Scheme Explain
DIPS|SE\-/|-V-|I-T|\(|:(E|S3OO SOEF;I;I;I(')\I[\? COINS THRU ... Sﬁ Numbef ongg)ss”efor Iei'rice E\n{i‘oug;j Shown
LEFT |CENTER | RIGHT
$% # 1/25¢
9% " 1/50¢ 2/75¢ | 3/$1.00 |
$% & 1/50¢
$% 25¢ $1.00 25¢ 1/50¢
$% 1/50¢ 5 /$2.00 Ve
$% ( 1/50¢ | 2/+4 X 25¢+| 3/$1.00 Bill €= RTo®
$% ) 1/50¢ 4/$1.50 | 6/$2.00 validator
$% * 1/50¢ 3/$1.00
# 1/50¢
" 2 /50¢
& 20¢ 50¢ 1.00 | 2.00 1/50¢ 5/ 2.00
1/50¢ 3/ 1.00
OFF : 1/ 100 | 2/ 1.50 | 3/ 2.00
% 1/ 100 | 5/ 2.00
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CPU DIP SWITCH
SETTINGS,
Location SW300
CPU/SOUND BOARD

Pos.
ON

Coin Mechanisms

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

OFF

Pos.
ON

S OFF

ON

OFF

Pos.
ON

OFF

Pos.

OFF

Pos.
ON

OFF

Pos.

OFF

Pos.
ON

OFF

Pos.

OFF

SEE NOTES IN PRICING SCHEME

Notes:

COUNTRY Pricing Scheme Explained
os|:>|§|:||-(-5|[{j\ls3 | COINS THRLU SLOT. Number of "Plays" for Price Amount Shown
' LEFT CENTER RIGHT
Please Note: for all USA Settings, see previous page (bottom).
. 55 108 | 10s 1/10S 2/15S 3/20s |
206 $A1 | $A2 1/$A1 3/$A2
1/$A1
' - || 5BF | 20BF | 50BF | | 1/20BF | 3/50BF |
This country uses unique Tokens and/or Debit Cards only (pricing varies).
' . | | 1 ecoine | 4 ocoins+ 1 -coin+ 1 /2 coin;-
' . 25¢ | 25¢ |can$1 1/50¢ 2/75¢ | 3/can$1 |
1DKr | 5DKr | 10 DKr | 20 DKr | [L/3DKr | 2/5DKr
1/2DKr | 3/5DKr | 7/10DKr |
' 1Fmk | 5Fmk 1/5Fmk | 4/10 Fmk
. 1/3Fr 2/5Fr 5/10 Fr 11/20 Fr |
1Fr SFr | 10F | 20Fr 1/5Fr 3/10 Fr 7120 Fr
1/3Fr 2/5Fr 4/10 Fr 9/20Fr |
1/1 DM |6/1 X 5 DMe
1pM | 2DM | 5DM 1/2DM 2 /3 DM 3/4 DM 4 /5 DM
. 1/2DM 2 /3 DM 3/4DM 5 /5 DM
1/1DM 6 /5 DM
' || s0Dr | 100 Dr | 1/50Dr | 3/100Dr
| [ 1HKs | 2HKS | 5HKS | 1/5 HK$
' 10Ft | 10Ft | 20Ft 1/20Ft | 3/40Ft |
. 500 Lit 500 Lit 1/500 Lit :
| 1/1000 Lit | 3/2000 Lit |
. 100% 1 /100¥
E 1/100¥ | 3/200% |
i 100 Won 100 Won 1 /100 Won
#$ 1Fls, _LFls. |25Fls. 1/1Fls. | 3/25Fls.
| #3 . " | 2.5Fs. | 5Fls. 1/1Fls. | 3/25Fls. | 6/5FIs. |
% & $NZ 1 $NZ 2 18Nz 1
| #% & 1/$NZ 1 3/$NZ 2
#% . 1onke | 5Nk | 20 NKr 2/10NKr | 1/5NKr | 4720 NKr |
| #% 1/10 NKr | 3/20 NKr
100 Pts 500 Pts 1/100 Pts | 6 /500 Pts
% . N S 1/10SKr | 2/15SKr | 3/20 SKr |
% 1/5SKr | 2/10 SKr
% . 15wE | 25wk | 5swE 1/1SwF | 6/5SwF
' 1/1SwF | 3/2SwF | 9/5SwF |
3/E1 TIE2  [DianShing s 3 5 4= ONp e
the same (UK1 - UK6). Use only with
4 /£l 8 /£2 the New Style Coin Mecf:g. g?:é\{ﬁ;vfﬂ:be
10p 50p £1 20p 1/50p 2/£1 5/£2 e "
1/30p 2 /60p 3/90p 4 /£1
1/£1 BIE2 i rcenceinon prosense of pusec via
Normal Coin Slots 1-4 (Left, Center, Right & 4th). If an old
( * 3 /£2 style Coin Mech is used, see new adjustment to accomodate.

" (

" $
#

%

« Indicates Factory Default for that setting. , Indicates a USA Dip Switch Setting (all positions in the "OFF" position).



Adj. 8

RESET COIN AUDITS

Set to YES or NO. Default is NO. £ When setto YES (select the "+"
Icon to change) all Coin Audits (Audits 5-11), will be reset to zero.

Adj. 9

RESET GAME AUDITS

Set to YES or NO. Defaultis NO. 4 When set to YES (select the "+"
Icon to change) all audits will be reset to zero, except for the Coin
Audits (Audits 5-11) and Audit 12, Software Meter (the only audit
which cannot be reset to zero).

Adij.

10

RESET HIGH SCORES

Setto YES or NO. Default is NO. When set to YES (select the "+"
Icon to change) all the High Score Levels and associated initials will
be restored to the backup settings.

Adj.

11

MATCH PERCENTAGE

Set between 0% - 10% or OFF. Default is 10%. At 0% the match
display occurs at the end of the game but never awards a credit.

Adj.

12

BALLS PER GAME

Set between 02 - 05. Default is 03. Adjusts the number of balls per
game.

Adij.

13

TILT WARNINGS

Setto 00, 01 or 03. Default is 01. Adjusts the number of plumb bob
tilt switch closures before the ball in play is tilted.

Adi.

14

REPLAY BOOST

Setto YES or NO. Defaultis YES. 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 50M for each following game, until the
replays have all been played (then the previous level is resumed).

Adj.

15

CREDIT LIMIT

Set between 04 - 50. Default is 30. Adjusts the maximum number of
credits that may be posted.

Adj.

16

ALLOW HIGH SCORES

Setto YES or NO. Defaultis YES. When set to YES if a player
exceeds any 1 of the 4 High Scores, the player may receive an award
(depending on Adj. 3, Replay Award). Set to NO to disable this
feature. There are 10 High Scores that will allow the player to enter
their initials (or name) (See Adj. 27, High Score Initials ), however,
only the top 4 can receive an award if this adjustment is enabled.

Adi.

17

HIGH SCORE #1 AWARDS

Set between 00 - 05. Default is 01. Adjusts the number of awards
awarded for exceeding Level 1 (the highest of the four (4) Levels).

Adi.

18

HIGH SCORE #2 AWARDS

Set between 00 - 03. Default is 00. Adjusts the number of awards
awarded for exceeding Level 2.

Adj.

19

HIGH SCORE #3 AWARDS

Set between 00 - 02. Default is 00. Adjusts the number of awards
awarded for exceeding Level 3.

Adj.

20

HIGH SCORE #4 AWARDS

Set between 00 - 01. Default is 00. Adjusts the number of awards
awarded for exceeding Level 4.

Adj.

21

DEFAULT HIGH SCORE #1

Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Default is 500,000,000. Adjusts the desired High Score Level to
which Level 1 may be achieved (not affected by Adj. 26).

Adi.

22

DEFAULT HIGH SCORE #2

Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Default is 400,000,000. Adjusts the desired High Score Level to
which Level 2 may be achieved (not affected by Adj. 26).

Adj.

23

DEFAULT HIGH SCORE #3

Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Default is 350,000,000. Adjusts the desired High Score Level to
which Level 3 may be achieved (not affected by Adj. 26).

Adj.

24

DEFAULT HIGH SCORE #4

Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Default is 325,000,000. Adjusts the desired High Score Level to
which Level 4 may be achieved (not affected by Adj. 26).

Adi.

25

DEFAULT HIGH SCORE #5

Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Default is 300,000,000. Adjusts the desired High Score Level to
which Level 5 may be achieved (not affected by Adj. 26).

Adi.

26

HSTD RESET COUNT

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

Adj.

27

HIGH SCORE INITIALS

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




Adj. 28

FREE PLAY

Set to YES or NO. Default is NO. When set to YES, no coins are
required for Game Play.

Adj. 29

CUSTOM MESSAGE

Set to ON, CHANGE or OFF. Default is ON. When set to CHANGE
(select the "+" Icon to change settings until "CHANGE" appears in the
display, then select the ">>" Icon to access.) This adjustment can be
accessed in two (2) ways by either selecting the "S.P1." Icon and
advancing to this Adjustment 29 , or can be directly accessed by
selecting the "ABCD CUST MSG" Icon in the ADJUSTMENTS MENU.

View the definition at the end of this chapter under the
Custom Message entry for the operation explanation.

Adj. 30

FLASH LAMP POWER

Set to NORMAL, DIM or OFF. Defaultis NORMAL. When set to DIM
the Flash Lamps impulse power is reduced by 25% and when set to
OFF the Flash Lamps will not flash.

Adj. 31

COIL PULSE POWER

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

Adj. 32

KNOCKER VOLUME

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

Adj. 33

GAME RESTART

Set to YES or NO. Default is YES. When set to YES, a new game
may be started during any ball after the first ball is completed (if
credits are available). Pressing the Start Button 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.

Adj. 34

EXTRA BALL
PERCENTAGE

Set between 0% - 50%. Default is 10%. This adjustment allows the
operator to adjust how frequently the Extra Ball Feature is made
available to the player.

Adj. 35

BILL VALIDATOR

Setto YES or NO. Default is NO. When set to YES, in Game Attract
Mode the Display will show an "Insert Bill Animation." When set to
NO, the Display will show an "Insert Coin Animation."

Adi. 36

TOURNAMENT MODE

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

Adj. 37

BKGRND (BACKGROUND)
MUSIC VOLUME

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

Adj. 38

FREEZE TIME (BALL SAVE)

Set to OFF, 0:01-0:15 or AUTO. Default is AUTO. When set to OFF
this feature is unavailable. Set between 0:01 through 0:15 (single
increments) for the ball to be sent back into play if the time set is not
met (per ball). Setto AUTO to automatically adjust the Freeze Timer
based on the average ball time.

Adj. 39

FAST BONUS
COUNTDOWN

Set to YES or NO. Default is YES. When set to NO, this feature is not
available. When set to YES, this feature is available.

Adjustments 40-43 continued on the next page.



Adj. 40 UK COIN MECH.TYPE UK Only Dip Switch Set @ Option 2

Setto CURRENT: 2 POUND AT #5 if using a Coin Control Mech 74-1129-104U (latest version).

Set to OLD: 2 POUND AT #6 if using older version Coin Control Mech 74-1129-104.

Default is CURRENT: 2 POUND AT #5.

UK POST SAVE ENABLED UK Only Dip Switch Set @ Option 2

Set to YES or NO. Default is NO, (UK Default is YES). When set to YES this feature is available when
lit. Setto NO to disable this feature. (UK Games have Outlane & Center Post Save Devices which are
accessed in a different way; Non-UK Games cannot adjust this setting.)

Set between 00 to 9999. Default is 00. This adjustment allows the
operator to assign a location identification number to the audit
print-out sheet. (Will not be affected by Factory Reset.)

Set between 00 to 9999. Default is 00. This adjustment allows the
operator to assign a game identification number to the audit print-out
sheet. (Will not be affected by Factory Reset.)

Please Note: For more details on Audit Printing, review Section 3, Chapter 3, Go To Audits Menu (Go To Printer
Menu, Page 33). For more details on Factory Reset, review Section 3, Chapter 5, Go To Reset Menu.

Adj. 41

Adj. 42 LOCATION ID

Adj. 43 GAME ID

/ 0

From the ADJUSTMENTS MENU, select the "A.P." Icon with either Red "LEFT" or Green "RIGHT"

Button and press the Black "ENTER" Button . Select and activate the "RIGHT ARROW" Icon to view

the 1st adjustment in this group. Continue to select either of the "ARROW" Icons to view each
adjustment one at a time. Select either the "-" or "+" Icons to change the value, if desired. The display will
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.

(o]

Adj. 44 MINI-ME DIFFICULTY

Adj. 45 FAT BASTARD DIFFICULTY

Adj. 46 LASER BEAM DIFFICULTY Set to EXEASY, EASY, MODERATE, HARD EXHARD. Defaulti

X etto g s , or . Default is

Adj_' 47 TIME MACH. DIFFICULTY MODERATE. Determines how this Feature is started and played.

Adj. 48 SUB. DRILL DIFFICULTY

Adj. 49 HENCHMEN DIFFICULTY

Adj. 50 MYSTERY DIFFICULTY

Adj. 51  MOJO DIFFICULTY

Adj. 52 ADULT SPEECH ENABLED Set to YES or NO. Defaultis YES.
LASER BEAM MTR Setto YES or NO. Default is YES. When set to YES, the Laser
ENABLED Beam Motor Assembly Q21 (Motor Driver Relay Bd.)  and Laser

Beam Diverter Q22 (on Left Ramp) are operational. When set to NO,

CAUTION: If setto NO, a the Dir. Kicker Motor Q21 & Laser Beam Diverter Q22  are disabled.

Adj. 53 Ball Trap can occur if the ball Change setting to NO if any of the following is malfunctioning or is

bounces into the Left Ramp
Exit to the Kicker; ball search
will not activate the disabled
Kicker. Correct any problem
coil or switch immediately.

awaiting service and/or repair: Directional Kicker Motor, the Relay
Board Q21 (see page 19 for locations), Laser Beam Diverter Q22 or
Switches 43, 44 or 45.

Game programming is changed to accomodate player not being able
to use the Laser Beam Directional Kicker.

Adjustments 54-60 continued on the next page.
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DR. EVIL MOTOR
ENABLED

NOTE: If setto NO, ensure

Setto YES or NO. Default is YES. When set to YES, the Dr. Evil
Motor (Up/Down Target) Assembly Q19 (Motor Driver Relay Bd.) is
operational. When set to NO, the Up/Down Target Motor Q19 is
disabled. Change setting to NO if any of the following is

Adj. 54 the target is in the down malfunctioning or is awaiting service and/or repair: Motor Assembly for
position. Correct any the Up/Down Target or Relay Board Q19 (see page 19 for location).
problem coil or switch Game programming is changed to accomodate player not being able
immediately. to hit the Dr. Evil Target.

EINMAEB'\LAQSHINE MTR Setto YES or NO. Defaultis YES. When setto YES, the Time
Machine (Magnet) Motor Assembly Q20 (Motor Driver Relay Bd.)
) is operational. When set to NO, the Time Machine (Magnet) Motor
ecrf\sld-{(laotrl:le leisscetA?sgln?Bly Q20 is disabled. Change setting to NO if any of the following is
_ (Ball Trough) is turned into malfunctioning or is awaiting service and/or repair: Motor Assembly or

Adj. 55 the downvg\]/ard position to Timing Chain for the Time Machine, Relay Board Q20 (see page 19
allow the ball to exit into the for location) or if BOTH Switches 18 & 35 are nonfunctional (see
top lanes to prevent the ball CAUTION at left). If only 1 or the other switch is nonfunctional, or the
from being trapped. Correct Magnet Q14 is nonfunctional, and the Motor is operational, it is not
any problem coil or switch necessary to change setting to NO. Programming will accomodate
immediately. noting the upper Left Orbit Switch Closure.

Set to 01 through 10. Default is 04. After the Extra Ball Feature is
S-H-A-G qualified for the first time (to qualify, player must spell S-H-A-G by

Adj. 56 EXTRA BALL EVERY completing the Outlane & Return Lane Shots) the subsequent number
of this mode being completed is needed to qualify, is the amount set in
this adjustment.
Set to OFF (00) or 01 through 06. Default is 04. The Extra Ball

Adj. 57 # GAMES FOR EB Feature will be turned off after the amount set (equals the number of
Game Modes Played) in this adjustment is acheived.
Set to ON or OFF. Default is ON. When set to ON, this feature bonus

Adj. 58 EXTRA BALL MEMORY will be retained in memory from ball-to-ball for the same player. When

set to OFF, this feature will go out at the end of each ball.
Set to OFF or 0:15 - 1:00. Default is OFF. When set to 0:15 to 1:00,

Adj. 59 TIMED PLUNGER the plunger will "Autoplunge” the ball (at the time set) when the ball is

at the beginning of play, awaiting the skill shot by the player.

Adj. 60 WASHINGTON D.C. Set to OFF or ON. Defaultis OFF. When set to OFF, all references

) ENABLED (speech & display) of Washington D.C. are removed.
# ! 2

and Adjustment 28, Free Play,

To go directly to Adjustment 29, Custom Message,
MSG" Icon either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button

from the ADJUSTMENT MENU, select the "CUST
. Atthe

top left corner of the Display, the letter A is indicated (blinking) in the first available position (Thirty-Six
(36) characters including spaces are available). 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

3 4

, "REQUEST INSTALLED" is indicated and then exits this sub-menu.

5 20

To reset the game with Special Home Settings (not the normal Factory 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 YES. This setting is determined to be ideal for the home environment.

to EASY

6

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

ll# %



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

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

|
Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" Icon.

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

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

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

n
#

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

Button . £ All Game Audits (See Fig. 2) will be reset to Factory Settings. The display will indicate

REQUEST INSTALLED and return to the RESET MENU. Game Audits can also be reset from the
ADJUSTMENTS MENU, S.P.I. ADJUSTMENT 9. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this Icon, 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.

e Reset Coin Audits e Reset Game Audits

Earnings (1-4), Generic/Specific Audits (13+

Earnings Audits (Coin Audits Only 5-11

! Au. N° Description ! Au. N° Description
$ & ( 1-4 | The first 4 Audits in the game. $ & ) 1-4 | The first 4 Audits in the game.
5 Coins Thru Left Slot 5 Coins Thru Left Slot
6 Coins Thru Right Slot 6 Coins Thru Right Slot
7 Coins Thru Center Slot 7 Coins Thru Center Slot
8 Coins Thru 4th Slot 8 Coins Thru 4th Slot
9 Total Coins 9 Total Coins
10 | Total Earnings 10 | Total Earnings
1 Meter Clicks 1 Meter Clicks
12 Software Meter 12 | Software Meter
13+ | The remainder of the Audits. 13+ | The remainder of the Audits.
$ %

From the RESET MENU, select the "FACT" Icon with either Red or Green Button and press the Black

Button . 4 All adjustments will be reset to Factory Settings (except for Proprietary Adjustments). The

display will indicate REQUEST INSTALLED and exit the Service Session. See Chapter 4, Go to
Adjustments Menu, of this section, for the Factory Settings in the Game Adjustment Table .



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

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

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

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

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

REOLIEST
IM=STHLLELD

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

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

Attract Mode .

++



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 1/O Power Driver Board), and also in the Cabinet (under the
playfield by the Flippers and/or by any unique assembly, such as magnets). For the complete Fuse List in the
Quick Reference Fuse Chart & Pictorials, see the next page (identical to page in the front of this manual) .

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

Select the "FUSES" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and

press the Black "ENTER" Button . Select and activate the "RIGHT ARROW" Icon to view the 1st fuse in
this group. Continue to select either of the "ARROW" Icons 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 euse of fuses (e.g. 90v DC High Voltage Power, etc.). The current fuse listed will remain in the display
until the next fuse is chosen or when the sub-menu is exited.

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display

because of a testing function or special

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

Selecting & activating the "HELP" Icon from Selecting & activating the "ARROW" Icons
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.)

n # !
From the MAIN MENU, use the Red or Green Buttons to select the "FUSES" Icon (GO TO FUSES LIST).

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

"1 #
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QUICK REFERENCE FUSE CHART

(holds the Display ROM Loc: ROMO)
is positioned behind the 128 X 32
Dot Matrix Display Board
(Neither board contain Fuses.)

Inside Coin Door

Section 3, Chapter 1, Portals Service
Menu Introduction

D A D O e
LOC: DISPLAY POWER SUPPLY (P.S.) BOARD
F1 | 2sA 250v S.B. | 90v DC High Voltage Display
LOC: |1/ 0O POWER DRIVER BOARD
F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers I 45 - ( - |
F7 | 5A 250v S.B. | 20v DC Low Power Coils
F8 | 5A 250v S.B. | 12v DC Logic Power SW300
F9 | 5A 250v S.B. | 12v DC Logic Power SOUND/ 3x AA
F20| 4A 250v S.B. | 50v DC Magnet THIS GAME ONLY OPSYS
F21| 3A 250v S.B. | 50v DC _Cails EPROM
F22| 8A 250v S.B. | 18v DC Controlled Lamps X
F23| 4A250v S.B. | 5vDC Logic U216
F24| 5A 250v S.B. | 6.3v AC_G.I. Lamps (BRN-WHT to WHT-BRN) Jumper @ I:I CPU/
F25| 5A 250v S.B. | 6.3V AC G.I. Lamps (YEL to WHT-YEL) e e Egggf’n
F26| 5A 250v S.B. | 6.3v AC G.I. Lamps (GRN to WHT-GRN) for 8VIB
F27| 5A 250v S.B. | 6.3V AC_G.I. Lamps (VIO to WHT-VIO) errOvMs |34 (U2 (UL U21)
F28| 3A 250v S.B. | 24v AC Not Used / Spare
T . CMOS
LOC: SERVICE (AC) OUTLET BOX (Cabinet Bottom) RAM
n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA) VOICE ROMS
n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International
—— 1 g . I 54 3 ( - |
S LOC: UNDER PLAYFIELD (near Flippers)
n/a | 3A 250v S.B. | 50v DC Rt. Flipper (BLU-YEL RED-YEL F24F2 -
74 n/a | 3A 250V SB. | 50vDC Lt anger ((GRY-YEL RED-YEL; | Fo[F23F23 o o waved
SE ESOV DtCCH'ilgh
1 " #$ F2F2 | urrent Colls
v w N g == ety
Relzy e
Display / Logic
RRIDGEES +18vDC
lllumination
B21 Voltage ¢
DISPLAY
ROM 0
e [ROM Fagr2
o )
Inside Coin Door Interlock Switch
Volume Control & Service Switches
The Display Controller Board For operational usage, see —

Service Outlet
(on Power Box)

On/Off Switch
(Under Pwr. Box)

Playfield Power
Interlock Switch

Memory Protect
Switch

t 1

Memory Protect
Switch

NSIDE VIEW O

|
THE PINBALL CABINET

Intel.: 5 Amp 250v

Slo-Blo Fuse

USA: 8 Amp 250v
Slo-Blo Fuse

Transformer on
Cabinet Bottom

% !



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.

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

Select the "HELP" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and

press the Black "ENTER" Button . The HELP SCREEN appears cycling through the different icon
usages pertinent to that menu level.

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display

because of a testing function or special

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

Selecting & activating the "HELP" Icon from These "Mini-Icons” vary in functionality

any display will show a help screen. (An depending in what sub-menu they are used.
explanation of each Mini-Icon at that level will 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" Icons in the display

where the Icon in question is being used.

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

Find all the tests needed to troubleshooting the game.
Gather play information and printing functions (downloading).

Customize the game to vary difficulty of play or to change
functions of the game.

Reset audits and adjustments to Factory Settings.

! " View the location & descriptions of the game fuses (the same
information is referenced in the Fuse Chart Table on # ).

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.



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

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

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

€ Check the associated wiring harness to/from the
CPU Board Connector CN6.

€ Check CPU Board, possibly failed.

All Service Buttons (Red, Green and Black ) appear
nonfunctional.

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

The Green Service Button in the Attract Mode will not
enter the Service Credits Menu to add Service Credits.

€ Check to make sure the Game is not in "Free Play." If
the game is set to Free Play, adding Service Credits is
not required.

€ Check the Service Switche(s) for poor connections or
broken wires.

The display blanks out.

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

€ Check F1 (3/4A Fuse) on the Display Pwr. Supply Bd.
Refer to Section 5, Chapter 4, Schematics &
Troubleshooting.

Icons "scroll" along continuously in the MAIN MENU.

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

The Start and Flipper Buttons do not select or
activate Icons 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).

Canet move selection of Icon with the Left and/or Right
Flipper Buttons .

€ Check the Flipper Buttons for loose connections or
bad Ground and refer to Section 5, Chapter 2, Playfield
Wiring, #-Flipper Circuit Wiring Diagram.

€ This is normal only in Diagnostices Switch &
Active Switch Tests (see previous Problem).

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

€ If no printing equipment is connected, the "-" Icon, "+"
Icon and "RUN" /con will appear not to function (see

the end of Chapter 3).

Some Icons 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" Icons will appear not to function.
The remaining /cons should function as normal.
Note: If there is no Game Specific Special Test, the

"GAME SPECIFIC" Icon 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
(end) or Chapter 6).

In COIL TEST MENU, the coils and flashlamps do not
fire after activating the "RUN" Icon.

€ Ensure the POWER INTERLOCK SWITCH is pulled
out (see Chapter 1).

In ADJUSTMENTS MENU, with the Coin Door
CLOSED, adjustments are not getting changed as
desired while using the Flipper & Start Buttons to
select Icons and change values.

€ This is normal. The Memory Protect Switch is
enabled when the Coin Door is CLOSED. Changes
can be made with the Coin Door OPEN only.

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

€ The Volume adjustment can only be made when in
the Attract Mode . 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
Technical Support for additional help.

$%
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This section provides the Part N°s and locations of all the components in this pinball machine. The parts are
arranged in three groups: BACKBOX , CABINET & 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 & Rubber Rings are drawn actual size). Major
Assemblies & Ramps are detailed in the Blue Pages, Chapter 2. Important: Read all "Take Note: " items.
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The Backglass is Not Shown in
this Front View for clarity.
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* An asterisk ( * ) indicates item(s) are not noted in the pictorials.
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The Backglass oz
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Associated
Parts (AP-)
~ Numbers
listed in Table
on the next

page.

-

Right Side
Pivot Hinge

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

[o] [o]

1  Backbox (Austin Powers ) 1 525-5558-74

Item 1 Note: Black Textured T-Molding is installed and cannot be ordered separately.

2  PCB Metal Mounting Plate 1 535-5809-04
Item 2 is secured to ltem 1 by: ~ #8 X 1/2" SHWH AB (Zinc) (Qty. 13) (234-5101-00) and
#10 Washer 7/32" .D. X .5" O.D. X 1/16" Thick (Qty. 4) (242-5003-00)

3¢ CPU/Sound Board (Mono) Fcc-FEB9s 1 520-5136-16
4  Display Power Supply Board 1 520-5138-00
5  1/O Power Driver Board 1 520-5137-01

Items 3, 4 & 5 are secured to Item 2 by: ~ #8-32 X 3/8" HWH MS (Qty. 19) (237-5903-00)

6  Solenoid Expander Board (UK Only) 0 520-5192-00

Item 6 is required for UK Games Only  to support the Left & Right Outlane Ball Deflectors
& Center Up/Down Post Assemblies not supported in the Normal Coil Matrix of Q1-Q32.

7L Fluorescent Light Bracket Assy. Left 1 515-6545-00

ORDERING ABOVE (ITEM 7L) SUB-ASSY. PART N° WILL INCLUDE:

7A Fluorescent Light Bracket Left 1 535-7739-00
7B Lamp Holder (Self-Locking) 1 077-5214-00
7C #6-32 X 5/8" PPH MS (Sems) Zinc 1 232-5203-00
7D Starter Base (with Leads) 1 077-5213-00
7E #4-40 X 1/2" PPH MS (Sems) Zinc 2 237-5813-00
7R Fluorescent Light Bracket Assy. Right 1  515-6545-01

ORDERING ABOVE (ITEM 7R) SUB-ASSY. PART N° WILL INCLUDE:

7A Fluorescent Light Bracket Right 1 535-7739-01
7B-7C Identical to Items 7B-7C above. See 6B-6C
Iltems 7L & 7R are secured by:  #10-24 X 1-1/4" Carriage Bolt Sq. Neck (Qty. 2/per)
(231-5012-00), #10-24 Keps Nut (Qty. 2/per) (240-5207-00) and 3/4" X 3" Reinforced
Strapping Tape (Qty. 1, Sold in 12" Lengths only) (626-5040-00)

8  Fluorescent Tube (F20T12CW) 1 165-5031-02
O*  Ground Strap (5") (by Item 11) 1 600-5006-05
10 Starter - Fluorescent (FS2 Light) 1 165-5011-01

12

I} [o]
Ballast SP2/K 5/8" Core 120v50/60 Hz13W 1 010-5015-00
11 Ballast Mounting Plate 1 535-8657-00

Item 11 is secured to Item 1 by:  #6 X 5/8" HWH AB (Zinc) (Qty. 2) (234-5102-04)
12 Lock Mounting Plate (2001) 1 535-8128-01
13 Camlock (Cam 440X) & Key 355-5018-02
Items 12-13 are secured by: #8 X 5/8" TP Torx T20 (Qty. 4) (237-5947-00)
14A #1 Roto Lock Male (on Cabinet) 1 355-5006-01
14B #1 Roto Lock Female (R2-0002-02) 1 355-5006-02

Item 14B is secured by:  #10-24 X 1-3/4" CBSN (Qty. 2) (231-5022-00), #10-24 Keps Nut
(Qty. 2) (240-5207-00) and #10 Washer 7/32" ID X .5" OD X 1/16" (Qty. 2) (242-5003-00)

15 Back Vent Grill 2-1/2" X 18" 545-5072-02
Item 15 is secured by:  Staple 5/16" (Qty. 24) (631-5000-00)

16 Fuse Description Decal (Generic) 1 820-6152-01
17 "CAUTION - VERY HOT" Decal 1 820-6266-00
18* Fuse Label (UL) 1 820-6143-00
19* Backbox Date Label 1 820-5091-00
20* Ribbon Cable, 20-Pin (4") 1 036-5000-04
21* Ribbon Cable, 26-Pin (30") 1 036-5001-30
22* 1/4" Clamp (Double) 3 040-5000-23
23% 1/2" Clamp (Single) 1 040-5000-06
24 3/4" Clamp (Single) 2  040-5000-08
25% 1" Clamp (Single) 6 040-5000-09

Items 22-25 are secured to Item 1 by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 13) (234-5101-00)
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An asterisk (* )
indicates item(s)
are not noted in
the pictorials.

1.Ordering the complete *
Speaker Panel Assembly, 8 -
515-6888-03 (ltems 1-15)
will include all hardware.

+—— See Hardware for Item 6.

«—— See Hardware for Item 4.
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+—— See Hardware for Iltem 3.
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hn

-
L

[o] [o]

1  Speaker Panel (Black Wood) 1 525-5515-00
2 Dot Matrix Disp. Bd. Mounting Bracket 2 535-8368-01
Item 2 is secured to Item 1 by:  #8 X 3/4" HWH AB (Zinc) (Qty. 4/per) (234-5103-00)

3 Dot Matrix Display Board 128 X 32 1 520-5052-00

Item 3 is secured to Item 2 by (at corners): 3/16" X 3/8" Spacer Gray (Qty. 4)
(254-5000-18) and #6-32 X 1/2" HWH Swage (Serr) Zinc (Qty. 4) (237-5976-03)

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

4  Static Shield (Steel Plate) 1 535-6437-00
Item 4 is secured to Item 2 by: ~ 1/2" X 1/4" Hex Spacer #6-32 Tap (Qty. 4) (254-5008-03)
and #6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 2, on Left Side only) (232-5202-00)

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

6 Display Controller Board Fcc-FEB98 1 520-5055-03
Item 6 is secured to Item 4 by:  1/2" X 5/16" X .144 ID Spacer Tap (Qty. 3) (254-5014-00),

#6-32 X 3/4" PPH MS (Sems) Zinc (Qty. 3) (237-5504-00), 1/2" X 1/4" Hex Spacer #6-32 Tap.

(Qty. 1) (254-5008-03) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5200-00)

7 RF Shield 1 820-5092-00

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

8* Ground Strap (25") (on Items 4, 6, 12) | 4 600-5006-25
O*  1/2" Clamp (Single) (on Item 4) 1 040-5000-06
10* Ribbon Cable, 14-Pin 1 036-5260-00

Item 10 Note: The 14-Pin cable connects the Dot Matrix Disp. Bd. to the Disp. Controller Bd.

11* Foam 3/16" Thk. X 1/4" X 36" 6 626-5026-00

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

12 Speaker (Shid.) 4" 8 MG Elec #4060SH 2 031-5004-01
13 Speaker Grill (Black w/no Artwork) 2 535-8081-01

[o] [o]

14 Speaker Panel Hook Bracket 2 535-7009-02
Iltems 12, 13 & 14 are secured by:  #8 X 3/4" HWH AB (Zinc) (Items 12/13: Qty. 4/per;

Item 14: Qty. 2/per) (234-5103-00)
15 Plastic Shield (Display Cover) 1 545-5884-00
Item 15 is secured to Item 2 by:  #6 X 3/8" HWH AB (Zinc) (Qty. 8) (234-5000-00)

The Associated Parts AP-A thru AP-C are also noted in the Backbox
Assembly drawings on the previous page.
ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY-S.

AP-A Backglass Assembly (Game N° 74) 1 515-5450-00-74
ORDERING ABOVE (ITEM AP-A) ASSY. PART N° WILL INCLUDE:

Ap-Al Clear Backglass 25.906" X 19.187" 1 660-5038-02
AP-A2 A. Powers ™ Film Art (Game N° 74) 1 830-5274-00
ApP-A3 Top Plastic Channel - 26" 1 545-5018-15
AP-A4 Bottom Plastic Lift Channel - 26-1/16" 1 545-5021-01
Ap-A5 Plastic Edging (Left/Right) - 18-1/8" 2 545-5018-14
AP-A6* Tape (double-sided) (12" Length) 1/2  626-5005-00
Note: AP-A6 secures AP-A5 to AP-Al
AP-B_Pivot Hinge Left 1 535-7999-00
AP-C Pivot Hinge Right 535-7999-01

Items AP-B & AP-C are secured to Backbox by: 1/4"-20 X 1-1/4" C.B. Sq. Neck (Qty. 4)
(231-5003-00), 1/4"-20 Flange Nut (Qty. 4) (240-5300-00) and

Fend Washer 1/4" 1.D. X 1" O.D. (Qty. 1) (242-5009-00)

Items AP-B & AP-C are secured to Cabinet by: ~ 1/4"-20 X 7/8" Carriage Bolt Sq. Neck
(Qty. 2) (231-5014-00), Hinge Spacer (Qty. 2) (530-5099-00), Washer 1/4" 1.D. X 7/8" O.D. X
1/8" Yellow (Qty. 1/per) (242-5016-01), Fend Washer 1/4" |.D. X 1" O.D. (Qty. 1/per)
(242-5009-00) and 1/4"-20 Flange Nut (Qty. 1/per) (240-5300-00)
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1  A.P Screened Cabinet (No Parts) 1 525-6000-74

2 Black Leg & Leveler Assembly 4 500-5921-50

Item 2 is secured by: Leg Bolt Back Plate (535-5703-00) and Leg Bolt 3/8" X 16 X 2-1/2"
Hex 5/8" Hd. (2/per) (231-5001-01) To order just a Leg Leveler (3/8" - 16 X 3") use SPI N°:
500-5017-00. A Leg "without" a Leg Leveler is not available.

3  Start Button (Red) + Lamp Assembly 1 500-6388-02
Item 3 includes the Switch. FOR SWITCH ONLY see Item 25 on the Next Page.

4*  #555 Wedge Base Bulb (Clear) 1 165-5002-00

Item 4 is included with Item 3, for just a replacement Bulb use the above number.

5  Ball Shooter (Plunger) Assembly 1 500-6146-00-04

Item 5 is secured by:  Support Plate (Qty. 1) (535-5027-00), #10-32 X 3/8" SHWH (Serr)
Swage (Qty. 3) (237-5985-00) and #6 X 5/8" HWH AB (Zinc) (Qty. 2) (234-5002-00).
FOR A BREAKDOWN OF PARTS SEE: Sec. 4, Chp. 2, Drawings for ... Assemblies...

6  Flipper Button (Red) Assembly 2 500-5026-32
Item 6 is secured by: Pal Nut for Flipper Button (Metal) (Qty. 2) (240-5003-01) and
is fitted with: ~ O-Ring 11/32" X 7/32" X 1/16" (Qty. 1/per) (545-5850-00) Item 6 DOES NOT
include the Switch. FOR SWITCHES ONLY see ltems 23A/B on the Next Page.

7 Rear Glass Channel 20-3/8" Length 1 545-5038-00
8 Plastic Channel 42-5/8" Lg. (Left/Rt.) 2 545-5017-00

9  Side Armor "with holes" (Left & Right) 2  535-7297-02

Item 9 is secured by: Pem Stud 1/4 X 1" FH (Qty. 2/per) (237-6116-01), 1/4-20 Flange Nut
(Qty. 2/per) (240-5300-00) and #8 X 5/8" T20 Tamper Proof (Qty. 2/per) (237-5947-00)

10 Front Molding - Black 1 500-5757-02-00

Item 10 requires: Self-Adhesive Foam Rubber 3/8" X 3/16" X 20-3/8" (626-5001-00).

11 1"g Rd.Red Button Lighted (Text="Fire) 1  500-6388-02
12* PI/F Glass (Tmprd.) 21" X 43" X 3/16" 1 660-5001-00

Black ]

1% " & #

0

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

Legend Note: Items noted with a
black square  are General Parts.
Items noted with a white square
are Switches.

[0} [0}

13 Hex Key Allen Wrench 5/16" 1 777-0001-00
14 Corrugated Tubing Black 11g¢sx26-.g. 2  605-5008-00
Above Item 14 covers the Cables Wiring Harnesses going into the Backbox from the Cab.

15 #1 Roto Lock Male (R2-0055-02) 1 355-5006-01

Item 15 is secured by:  #10-24 X 1-3/4" Carr. Bolt Sq. Neck (Qty. 2) (231-5022-00),
#10-24 Nylon Stop Nut (Qty. 2) (240-5206-00) and #10 Washer 7/32" X .5" X 1/16" (Qty. 2)
(242-5003-00)

16 #1 Roto Lock Female (on Backbox) 1 355-5006-02
17 Coin Door (with Validator) USA only 1 500-5018-172
Iltem 17 is secured by:  1/4"-20 X 1-1/4" Carriage Bolt Sg. Neck (Qty. 4) (231-5003-00)

1/4"-20 Flange Nut (Qty. 4) (240-5300-00) and Fend Washer 1/4" |.D. X 1" O.D. (Qty. 3)
(242-5009-00) Note: For Coin Door other than USA call Technical Support for SPI Part N°.

Coin Door Switch (USA) 2 180-5024-00

18 Evi: Coin Door Switch (¥ Japan) 0 180-5091-00
19 Bracket for below Portals « Switches 1 535-6860-03
19B Push-Button Portals » Switch (Black) 1  180-5192-00
19R Push-Button Portals » Switch (Red) 1 180-5192-02
19G Push-Button Portals « Switch (Green) 1  180-5192-04

Ordering Note: Securing hardware for switches included. For Decal, see Pa ge 63.

20 Dual Switch Assembly 1 500-5808-00
ORDERING ABOVE (ITEM 20) ASSEMBLY PART N° WILL INCLUDE:

20A  Mounting Bracket 1 535-6958-00
20B Playfield Power Interlock Sw. (Top) 1 180-5136-00
20C Memory Protect Switch (Bottom) 1 180-5000-00

Item 20 is secured to Cabinet by: ~ #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00)
Parts Table & Views continue on the next page.
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21 Front Molding Lockdown Assy. Altered 1 500-6509-00
Item 21 is secured by:  #10-24 X 1-1/4" Carr. Bolt (Qty. 2) (231-5012-00), #10-24 Keps Nut
(Qty. 2) (240-5207-00), #8 X 5/8" HWH AB Zinc (Qty. 4) (234-5102-04) and

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

22 Lockdown Spring (connected to handle) 1 265-5008-00
23A Flipper Switch - self-Cleaning 2 180-5160-00
23B Flipper Sw. - x2 stack for Lwr./Upr. Flipper(s) 0 180-5164-00
24* Foam Strip (2 on 23A; 1 on 23B) 3  626-5042-00

Start Button (SWITCH ONLY) 1

25 Fire Button (SWITCH ONLY) 1 180-5174-00

26 Grills 2-1/2" X 18" (on Back & Bottom) 2 545-5072-02

27 Cabinet Plumb Bob Tilt Switch 1 see 27A-27D
ORDER ONLY INDIVIDUAL PARTS NEEDED (NO ASSY. NUMBER):
27A  Bracket for Hanger Wire 1 535-5221-00
27B  Hanger Wire 1 535-5319-00
27C Contact Wire Form 1 535-7563-01
27D  Plumb Bob Weight (includes Thumb-Screw) 1 535-5029-00

#8 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00)

28A Slide & Pivot Support Bracket - Right 1  535-5989-00
28B Slide & Pivot Support Bracket - Left 1 535-5990-00

Items 28A & 28B are secured by:  #10-24 X 1-1/4" Carriage Bolt Sq. Neck (3/per)
(231-5012-00) and #10-24 KEPS Nut (3/per) (240-5207-00)
29 Prop Rod 1 535-7553-00
Item 29 is secured by:  #10-24 X 1-3/4" Carriage Bolt Sg. Neck (Qty. 1) (231-5022-00),
Washer #10 7/32" ID X .5" OD X 1/16" Thk (Qty. 1) (242-5003-00) and
#10-24 Nylon Stop Nut (Qty. 1) (240-5206-00)
30 Transformer 5.7v AC (with Ballast Winding) 1 010-5012-01
Item 30 is secured by: 1/4"-20 X 5/8" PPH MS (Zinc) (Qty. 4) (237-5854-00) and
1/4" Split Lock Washer (Qty. 4) (244-5000-00)

1 500-6413-74

31 Cab. Light Bd. Assy. Austin Powers ¢

Items 27A & 27C are secured by:

ORDERING ABOVE (ITEM 31) ASSEMBLY PART N° WILL INCLUDE:

31A* Cab. Light Bd. Plain (austin Powers ™) 1 525-5570-00
31B* 2-Lug Staple Down Socket 10 077-5000-00
31C* #44 Bulb Red (Small Bayonet Type) 2 165-5053-02
31D* #44 Bulb Amber (Small Bayonet Type) 4 165-5053-03

Iltem 31 continues in the next column

o] [o]
31 Cabinet Light Board Assy. Continued 1 500-6413-74
31E* #44 Bulb Yellow (Small Bayonet Type) 4 165-5053-06
31F* Clear Plastic (Butyrate) -010 1 830-5984-010
31G* Decal for ltem 31F 820-6284-18

1
ltem 31B is secured by:  Staple (5/16") (Qty. 2/per) (631-5000-00)fp

Item 31F is secured to Item 31A by:  #6 X 1/2" PPH A Black (Qty. 3) (237-5805).
Special Ordering note on ltems 31F & 31G:

The individual piece may not be available in which case the entire sheet must be ordered.
See Section 4, Chapter 1, Parts Identification & Location, Page 57.

Iltem 31 is secured to the Cabinetby: ~ #8-32 X1 " HWH MS (Ser) Zinc (Qty. 2)
(237-5946-00) and #8 Washer (Qty. 2) (242-5005-00)
031-5007-00

32 Speaker 8" g Rd. 8010 4 1
33 Speaker Grill 7" X 7" 1 545-5072-03
ltems 32 & 33 are secured by:  #6-32 X 1-1/4" Fin Shank Screw (Qty. 4) (237-5883-00) and
#6-32 Keps Nut (Qty. 4) (240-5008-00)

34 Power Input Box Sub-Assy. 1 515-5360-07
ORDERING ABOVE (ITEM 34) SUB-ASSY. PART N° WILL INCLUDE:

34A  Power Box (Plain) 1 535-5932-00
34B  Service Outlet (for USA) 1 180-5008-01
34C Line Cord 10+ ROJ 3" Max. 1 034-5000-10
34D Recessed Cup for Line Cord 1 545-5122-00
34E* Line Filter 1 150-5000-00
34F* Varistor TNR159211KM 1 150-5001-00
34G Fuse 8 Amp 250v Slo-Blo (Domestic) 1 200-5000-05
34H Fuse Holder 1 205-5001-00
341*  On/Off Switch Bracket 1 535-8318-00
34J  On/Off Rocker Sw. (Arcolectric C1350AB) 1 180-5001-01
34K  Power Box Decal 1 820-6123-03
35 Cash Box Plastic Bottom 1 545-5090-00
36 Cash Box Cover (Validator) 1 535-5013-03
37 Cash Box Lock Bracket (wire) 1 535-7562-00
38 Large Hair-Pin Clip 1 535-7772-00
39 M Bigglesworth Figurine  (Ball Trap Prevention) 1 880-5053-00

Item 39 is secured to the Cabinetby: ~ #6 X 1 " PFH A Zinc (Qty. 1) (237-5804-00) and
3/8" X 3/8" Spacer Gray (Qty. 1) (254-5000-12)

$%




1  Playfield Support Slide Bracket 2 535-6862-02
Item 1 is secured by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2/per) (234-5101-00) and
#8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 1/per) (237-5975-03)
2 535-5988-01

2  Edge Slide Bracket (Extended)
Item 2 is secured by:  #4 X 1/2" PFH (Zinc) (Qty. 5/per) (237-5840-00)

3  Pivot Pin Bracket Welded Assembly 2 500-5329-03

4  Playfield Hanger Bracket (Left) 1 535-8867-00
Items 3 & 4 are secured by:  #8-32 X 5/8" HWH Swage (Ser) Zc. (Qty. 2/per) (237-5975-03)

5 Outlane Adjustable Post Plate 2 535-5091-02

6  Switch Bracket (Shooter Lane) 1 535-6173-00
Iltems 5 & 6 are secured by:  #6 X 1/2" HWH AB (Zinc) Red (Qty. 2/per) (234-5001-02)

7  Mounting Bracket (for Ball Trap Prevent) 1 535-8916-00
Item 7 is secured by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

8 Light Reflector (Silver Plastic) 1 545-5409-01
Note: For #555 Socket & Bulb, see Page 64 (Items D & 1).

9 Insulation Fiche Paper (Flipper Base) 2 545-5721-00
10 Diode Terminal Strip 2-Lug (810)1solated 1 055-5203-00
11 Diode Terminal Strip 3-Lug (813)Isolated 2  055-5204-03
12 Diode Terminal Strip 7-Lug Isolated 1 055-5204-07

Iltems 10, 11 & 12 are secured by:  #6 X 3/8 HWH AB Zinc (Qty. 1-2/per) (234-5000-00).
Note: 1N4004 Diodes (112-5003-00) are used in all Diode applications. 1N4001 Diodes
can be used for Switches and/or Lamps. See Sec. 5, Chp. 2, Playfield Diode Terminal Strip...

13 3A 250v Slo-Blo Fuse 2 200-5000-08

Fuse Clip Holder (Socket) 2 205-5000-01
Item 13 is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (237-5805-00)

Note: Item 13, Fuse Clip Holder (Socket) 205-5000-01 is part of a set of 12 (205-5000-12).
You can order them as individuals (...-01) or a set of 12 (...-12).

14 Dr. Evil Figurine (Altered) 1 880-5052-00

Note: For how Item 14 is secured or for a better view, see Sec. 4, Chp. 2, Drawings for

Major Assemblies & Ramps, Page 77.
15* #8 Solder Lug 5 055-5140-08

Item 14 is secured by:  #6 X 3/8" HWH AB (Zinc) Red (Qty. 1/per) (234-5000-00)

Shooter Lane Micro Switch 1 180-5157-00

Switch Body Protect Plate 2 535-6539-00
Iltem A is secured to Item 5 (above) by:  #2-56 X 1/2" HWH Ser UNS #4HD TR3 Black
(Qty. 2) (237-5937-02) and #2-56 Hex Nut (Qty. 2) (240-5301-00).

B  Micro Sw. Assy. R/O Lt. Mount Reg. 3 500-6227-01

C  Micro Sw. Assy. R/O Rt. Mount Reg. 6 500-6227-02
Iltems B & C are secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 2/per) (234-5101-00)

D Modular S-U Target Square (Green) 4 500-6139-04

E  Modular S-U Target Square (Blue) 2 500-6139-05

E  Modular S-U Target Narrow (Green) 2 500-6138-04

Items D - F are secured by:  #8 X 3/4" HWH AB (Zinc) (Qty. 2/per) (234-5103-00)
For better views, see Appendix |, Page A14 (end of manual).

G Micro Sw. Bumper 3 180-5015-03
H  Stack (Blade) Sw. Slingshot 4  180-5054-00
| Micro Switch (Roller Actuator, Lite Force) 4 180-5119-02
J  EOS Switch Flipper 2 180-5149-00
K Micro Switch 2 180-5052-00
L  Micro Switch 1 180-5083-00
M  Micro Switch Scoop 1 180-5183-00

Note: For how ltems G-M are secured or for a better view, see Sec. 4, Chp. 2, Drawings for
Major Assemblies & Ramps, Item G, Page 71; Item H, Page 70; Item I, Pages 67 & 74-75;
Item J, Pages 68-69; Item K, Page 76; Item L, Page 77; Item M, Page 78 Top.

Dual OPTO TRANS Bd. (on Ball Trough) 1 520-5173-00

Dual OPTO REC Board (on Ball Trough) 1 520-5174-00

Note: For more details on Item N and a break-down of parts, see Section 5, Chapter 4,
Printed Circuit Boards, Page 99. For how Item N is secured or for a better view, see Sec. 4,
Chp. 2, Drawings for Major Assemblies & Ramps, Page 67.

Long Hop OPTO TRANS Bd. (on Brkt.) 1 520-5082-00

Long Hop OPTO REC Board (on Brkt.) 1 520-5083-01

Note: For more details on Item O and a break-down of parts, see Section 5, Chapter 4,
Printed Circuit Boards, Page 131. For how Item O is secured or for a better view, see Sec.
4, Chp. 2, Drawings for Major Assemblies & Ramps, Page 78 (Bottom) .

P Relay Board 3 520-5010-00

Item P is secured by: #6 X 3/4" HWH AB (Zinc) (Qty. 4/per) (234-5003-00) and
3/8" SIf. Rtn. Spacer White (Qty. 1/per) (254-5007-01)

3. Legend Note:

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

1. For Sockets & Bulbs (drawings & part numbers) see Pgs. 62-64.
2. Some unique parts may be included with or associated with a

Major Assembly or Ramp Assembly; see the Blue Pages,

Sec. 4, Chp. 2. for parts required not appearing on this page. If
you still cannot find the part required, Call Stern  Pinball
Technical Support, 1-800-542-5377 or 1-708-345-7700.

Items noted with a black square  are General
Parts. Items noted with a white square  are Switches, OPTO
Boards, or Misc. PC Boards.

" # $
&



* 3 | +

P/F Screened w/ Inserts & NO Parts 1 830-5100-74
1 P/F Complete w/ Inserts & ALL Parts 1 505-6004-74

A/E\D—V 2  Playfield Hanger Bracket (Right) 1 535-8385-00

Item 2 is secured to the P/F by: ~ #8-32 X 7/8" HWH MS Zinc (Qty. 2) (237-5890-00)

3 A Powers Bottom Arch (Plastic) 1 545-5995-01
Item 3 is secured to the playfield by: Playfield Support Hex Post (double male threaded
end #8-32 (Qty. 2) (530-5285-00) [see Page 59, Item 15 for view], #8 Washer (Qty. 2)
(242-5005-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00).
Ball Trap Prevent under Arch by ball drain: 1" X 3/8" Spacer Gray (Qty. 1) (254-5000-04),
#8 Washer (Qty. 1) (242-5005-00), #8-32 Nylon Stop Nut (Qty. 1) (240-5102-00) and

4—|:| #38-32X 1 "PFH MS Black (Qty. 1) (237-5940-01)

Note: For Decals, see Playfield - Plastics (Screened & Clear), Mylar & Decals, Page 57.

’ 4 Instruction Card (USA) N : 74 1 755-5174-00
Under

Note: Visit www.sternpinball.com for a PDF copy of the Game Instruction Card which will
contain any translated instruction cards made for this game. Find Game Link or Archives.

5  Coin Card (2-Sided) New for 2002 1 755-5400-00
D—b Usage Note: Use Item 5 (Back: 1 Play 50¢ - 5 Plays $2 ) for Adj. 6, Game Pricing, USA 5
Setting, or (Front: 1 Play 50¢ - 3 Plays $1 ) for Adj. 6, Game Pricing, USA 8 Setting.

Plastic

6 Coin Card (2-Sided) New for 2002 1 755-5400-02
Usage Note: Use Item 6 (Front: 1 Play 50¢ ) for Adj. 6, Game Pricing, USA 2-7 Setting,
(Back: is Blank ) for Custom Settings.
. Availability: See Appendix J (back of manual) for all current Coin Cards (USA, Canada,
Euro & other International ). If this is a non-US Game, Coin Card(s) providded will differ.
7 1-1/16" Steel Balls 4 260-5000-00
8  Mini-Mars Light Cover (Snap-In) 4 550-5030-
Note: When ordering fill-in the last 2-digits will the 2-digits after the colors noted below.
Green -04 Blue -05 Yellow -06 Orange -07
9 Light Reflector (Silver Plastic) 1 545-5409-01
.-> Note: For #555 Socket & Bulb, see Page 64 (Items D & 1).
10* Plug-Cap (3/16") Black Plastic 1 545-5232-01
Note: Item 10 should plug hole if the Center Post (@ Drain) is Not Used.
11 Ramp Mounting Welded Bracket 2 515-6508-00
Item 11 is secured on Wood Rail: ~ #6 X 1/2" PTH A (Zinc) (Qty. 2/per) (237-5809-00)
12 Control & 1-Way Gates 2  Read Note Below

Note: Control Gates (Left Style with & without Wire Form) are detailed in Sec. 4, Chp. 2,
Drawings for Major Assemblies & Ramps, Page 73.

._> 13 Back Panel A. Powers ¢ (No Parts) 1 525-5589-00
Item 13 is secured by:  #6 X 13" PFH A (Zinc) (Qty. 6) (237-5850-00) and
#6 X 3/4" HWH AB Zinc (Qty. 4) (234-5003-00)

14* Clear Dot (Self-Adhesive) 5 280-5012-00

Item 14 are located on the following Plastics: Clear -002, Clear -004, Clear -007 and
Screened -09 (X2). See this Section Page 57 for plastic locations.

15 Protect Bracket 1 535-8912-00
Item 15 is located under the following Plastic: Screened -16.
16 Trap Wire 1 265-5059-00

17 Austin Powers Figurine (Altered) 1 880-5051-01
18 Dr. Evil Figurine (Altered) (under P/F) 1 880-5052-00
19 Fat Bastard Figurine (Altered) 1 880-5050-01
20 Mini-Me Figurine (Altered) 880-5049-01

Note: For how Items 17-20 are secured or for a better view, see Sec. 4, Chp. 2, Drawings for
Major Assemblies ..., ltem 17, Pg. 74; ltem 18, Pg. 77; Item 19, Pg. 82; Item 20, Pg. 83;

o4 . 21 Level Assembly 1 515-7214-00
' For Individual Items use : .882" 8MM Vial Mtg. Flange (545-6027-00), Level .8mm Empire
#0224 (545-6001-01) or Level Bracket (535-9010-00). Flange secured by: #6-32 X 1/4"
PPH MS (no Sems) Zinc (Qty. 1) (237-5500-00) and #6-32 Keps Nut (Qty. 1) (240-5008-00)
Item 21 is secured to wood rail by: ~ #6 X 1/2" HWH AB Zinc Red (Qty. 2) (234-5001-02)
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Views of "Austin Powers (Item 17)",

A Micro Switch (on Roll-Under Gateson Ramps) 4 180-5087-00
B  Micro Switch (Roll Over on Laser Beam) 1 180-5181-00
C  Micro Switch (Roller Actuator on LaserBeam) 2  180-5119-02
D  Micro Switch (Roll Over on Time Mach.Ramp) 1 180-5057-00
<_|:| <-. E Pulse-Stretcher OPTO PC Board 1 515-7212-00

Note: For more details on Item E and a break-down of parts, see Section 5, Chapter 4,
Printed Circuit Boards, Page 130. For how Items A-E is secured or for a better view, see

Section 4, Chapter 2, Drawings for Major Assemblies & Ramps.
*  An asterisk (* ) indicates item(s) are not noted in the pictorials.
. 1. Some unique parts may be included with or associated with a
Major Assembly or Ramp Assembly; see the Blue Pages,
Sec. 4, Chp. 2. for parts required not appearing on this page. If
you still cannot find the part required, Call Stern ¢ Pinball
Technical Support, 1-800-542-5377 or 1-708-345-7700.
2. Legend Note: Items noted with a black square

are General Parts.
_ I''9 Items noted with a white square  are Switches.
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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: Theringswill stretch with
use. Always go to the size smaller.
(I.D. = Inside Diameter g;
O.D. = Outside Diameter @)

[]

% &

Items 1-9 have the
"size" molded onto

the Rubber Ring. : e

$% $ &'$(# $% $ &'S(#
A  Small Flipper Rubber Ring 0 545-5207-00 | 4 2"1.D.Black Rubber Ring 1 545-5348-08
B Large Flipper Black Rubber Ring 2 545-5277-00 5  13%"1.D. Black Rubber Ring 0 545-5348-21
C Rubber Deflector Pad (Bumper) 5 545-5428-00 6 13" 1.D. Black Rubber Ring 0 545-5348-07
D* Rubber Bumper (Grommet) 2 545-5105-00 7 113" 1.D. Black Rubber Ring 0 545-5348-06
E  Bumper Post Rubber 0 545-5009-00 | 8 1"I.D.Black Rubber Ring 1 545-5348-05
F Rubber Flange Bumper 0 545-5965-00 9 34" 1.D. Black Rubber Ring 2 545-5348-04
G  Post Rubber (Sleeve Short) 7 545-5151-00 | 10 °/1" I.D. Black Rubber Ring 4 545-5348-02
H Post Black Rubber (Sleeve Tall) 6 545-5308-00 | 11 i/le" I.D. Black Rubber Riqg 10 545-5348-01
1  3"I1.D.BLK Rubber Ring 0 545-5348-10 12 3/1,? O.D. Black Rubber Ring 4 545-5348-17
5 23" 1.D. Black Rubber Ring 0 545534820 13 33" O.D. Black Rubber Ring 0 545-5348-19
.D. - - *  O.Ri W 5 W 5 -
3 21" 1D, Black Rubber Ring 2 545534809 14* O-Ring 11/32" X 7/32" X 1/16 1 545-5850-00




Attention: Individual Pieces may not be available.

Piece -28 is Not Used . 830-5982-XX
. 01 _Right Slingshot 830-5982-01
02 Left Slingshot 830-5982-02
. 03 Left Return Lane 830-5982-03
\ 04 Right Return Lane 830-5982-04
05* Right Slingshot (Spare in Parts Bag) 830-5982-05
|:|-> 06* Left Slingshot (Spare in Parts Bag) 830-5982-06
07 Left Side, Lower 830-5982-07
08 Left Side, Middle 830-5982-08
09 Left Side, Upper 830-5982-09
Ek 10 Top Left Corner 830-5982-10
11 Toilet Front, Left Side 830-5982-11
12 Toilet Back, Left Side 830-5982-12
13 Toilet Front, Right Side 830-5982-13
. 14 Toilet Back, Right Side 830-5982-14
\' 15 Behind Fat Bastard (under "-001", item A) 830-5982-15
16 Time Machine Ramp, Left (under -002", itemB)  830-5982-16
17 Time Mach. Ramp, Right (under "-007", Iltem G) 830-5982-17
18* Key Fob 830-5982-18
19 Time Mach., Left (under "-004", item D) 830-5982-19
20 Time Mach., Left & Back (under "-003", item C) 830-5982-20
21 Top Right Corner 830-5982-21
22 Front of Austin Powers 830-5982-22
23 Top Right Bumper (under "-005", Item E) 830-5982-23
24 Bottom Rt. Bumper (under ™-014", item N) 830-5982-24
25 Right Side, Upper 830-5982-25
26 Right Side, Middle 830-5982-26
27 Right Side, Lower 830-5982-27
28* Not Used Not Used
. 29*  Spini-Me (see Sec. 4, Chp. 2, Pg. 83 for Location) 830-5982-29
30 Behind A. Powers (see also Sec. 4, Chp.2,Pg.83)  830-5982-30

Attention: Individual Pieces may not be available.
Pieces -006, -008 & -009 are Identical .

1. To order the entire Plastic Sheet Set (Screened

use the Part N° with the "-XX" ending. For individual pieces

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

830-5984-XX

A  Behind Fat Bastard (over "-15", Item 15) 830-5984-001

B  Time Mach. Ramp, Left (over "-16", ltem 16) 830-5984-002

. C  Time Mach., Left & Back (over "-020", Item 20) 830-5984-003

D NotUsed Not Used

. E  Right Bumper, Top (over "-23", ltem 23) 830-5984-005
F* Laser Ring (see Sec. 4, Chp. 2, Pgs. 80/81 for Locen)  830-5984-006

G Time Mach. Ramp, Right (over 17", item 17) 830-5984-007
4—. H* Laser Ring (see Sec. 4, Chp. 2, Pgs. 80/81 for Locen)  830-5984-008
|*  Laser Ring (see Sec. 4, Chp. 2, Pgs. 80/81 for Locen)  830-5984-009
J*  Light Strip (located in Cabinet, requires Decal) 830-5984-010

<_. K Left Ramp Cover (see Sec. 4, Chp. 2, Pgs. 84/85) 830-5984-011

L  Right Ramp Cover (see Sec. 4, Chp. 2, Pgs.86/87)  830-5984-012

M  Over Bottom Bumper 830-5984-013

N  Right Bumper, Bottom (over "-24", item 24) 830-5984-014

M1 Clear - Playfield Pieces (A. Powers) 1 820-5883-XX

M2* Clear - Slingshot Front Protect 2 820-5821-00

M3* Clear - Square Ball Drop 3 820-5815-00

M4* Black Mylar - Cover Discs (in Cabinet) 2 820-5041-00

Time Machine Disc (see Sec. 4, Chp. 2, Pg. 79)
Under Ramp Decal Sheet Set

D1*
D2*

820-6280-00
820-6293-XX

Note: Individual pieces are not available, thus entire sheet set must be orde red.

-01: Right Ramp Enter; -02: Left Ramp Enter

D3* Game Decal Sheet Set 820-6284-XX
Note: Individual pieces are not available, thus entire sheet set must be orde red.

-01: Arch Left; -02: Arch Center; -03: Arch Right; -04, -05, -06: Bumper Cap; -07: Dr. E Flap;

-08: Flip. Bat Left; -09: Flip. Bat Rt.; -10: Tech. Support; -11: Install 4 Balls; -12: Back Panel;

-13, -14: Nar. Stand-Up Target; -15: Toilet Flusher; -16: Portals; -17: Up Post;
-18: Cab. Light Strip; -19: Arch Shooter; -20 Coin Door Front; -21: Dr. Evil Target Brkt. Back;

-22: Dr. Evil Trgt. Brkt. Left; -23: Dr. E Trgt. Brkt. Rt.; -24: Disc. Fire Button;
& Clear), -25,-25A: Rt. Ramp Lower; -26: Lt. Ramp Lower; -27: Left Ramp; -28: Right Ramp Top

D4* Diode Terminal Strip Desc. Decals

820-6221-74

replace the "-XX" with appropriate last 2-Digit N°.

Attention: Individual pieces are not be available.
2. Legend Note: Items noted with a black square

...awhite square  are © Clear; ...a gray square

are Screened,;
is Mylar Set.

4%
! %

See Section 5, Chapter 2, Playfield Wiring, Page 95 for more details.

Misc. Decals: Power Box (820-6223-00); Protective Earth (820-6224-00); Gen. Backbox Fuse
Location (820-6152-01); Suitable ... Use (UL) (820-6001-01); Can. UL Listing (820-6141-01);
High Voltage Label (UL) (820-6082-01); Shock Hazard Label (UL)(820-6263-00)
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1 Wood Rail (36.896") 1 525-5007-56
2  Wood Rail (Shooter Lane) 1 525-5590-00
3 Wood Rail (Right Side) 1 525-5591-00
4  Wood Rail (Top) 1 525-5592-00

Items 1-4 are secured by:  #6 X 1-1/4" PFH A (Zinc) (Qty. 17) (237-5804-00)

5 Metal Flat Rail (Outer Orbit) 1 535-8843-00
Item 5 is secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 10) (234-5101-00), #8 Washer .17"1.0.
x 17200 x 042 (Qty. 1) (242-5015-00) and #8-32 Nylon Stop Nut (Qty. 1) (240-5102-00)

6  Metal Flat Rail (Inner Lt. Orbit Bottom) 1  535-8845-00
Item 6 is secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

7 Metal Flat Rail (Inner Left Orbit Top) 1 535-8844-00
Item 7 is secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 1) (234-5101-00), #8 Washer .17"1.0.x

12 0.x 042" (Qty. 4) (242-5015-00) and #8-32 Nylon Stop Nut (Qty. 4) (240-5102-00) \ .

8 Metal Flat Rail (Left Ramp, Left Side) 1 535-8846-00

Item 8 is secured by:  #8 Washer .17" 1.D. X 1/2" O.D. X .042" (Qty. 2) (242-5015-00) and
#8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

9 Metal Flat Rail (Left Ramp, Rt. Side) 1 535-8847-00 4—. Q. 4

Item 9 is secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

10 Metal Flat Rail (Inr. Rt. Orbit Bottom) 1 535-8849-00

Item 10 is secured by:  #8 Washer .17" 1.D. X 1/2" O.D. X .042" (Qty. 2) (242-5015-00) and
#8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

11 Metal Flat Rail (Inner Rt. Orbit Top) 1 535-8848-00 |:|

12 Metal Flat Rail (Shooter Lane, Left) 1 535-8850-00

Items 11 & 12 are secured by:  #8 Washer .17" 1.D. X 1/2" O.D. X .042" (Qty. 3)
(242-5015-00) and #8-32 Nylon Stop Nut (Qty. 3) (240-5102-00)

3

13  Shadow Box 6 545-5989-00

A 4

F 3

A Wire Form (Snubber) 2 535-5373-01
B  Wire Form (over Item C) 2 535-5642-00 \

C Ball Guide Rail (Plastic) Return Lane 2 550-5307-01
Item C is secured by: #6-32 X1 " PPH MS (Zinc) (Qty. 3/per) (237-5511-00)

D Ball Guide Rail (2") 2 535-5356-01

E Ball Guide Rail (3") 1 535-5356-04

F  Protect Bracket (Ball Drain, Toilet) 1 535-8914-00
Item F is secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 3) (234-5101-00) and
#6 X 1/2" PTH A (Zinc) (Qty. 1) (237-5809-00)

G Metal Flat Rail (Shooter Lane, Ramp) 1 535-8145-00
Item G is secured by:  #4 X 1/2" PFH (Zinc) (Qty. 2) (237-5840-00)

H Time Machine Ramp Riveted Assy. 1 515-7200-00

| Toilet Ramp Riveted Assembly 1 500-6503-00
Items H & | are secured by:  #4 X 5/8" PFH (Black) (Qty. 2/per) (237-5833-00)

Special Note on Items H & I:  For a break-down of parts on these two items, see the Blue
Pages, Sec. 4, Chp. 2, Drawings for Major Assemblies & Ramps. Item H will not include the
switch which must be ordered separately.

$%
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Top Items 11-14 Posts can use a Top
Post Rubber Sleeve (Tall),
545-5308-00.
Item 1 Post can use Thread Top Top Thread Top
3/16" 1.D. Rubber Ring, T
545-5348-01; op To
orif ltem 1 Post is Thread Thread P T Thread
used in pairs, can use
3/4", 3" Rubber Rings. Thread Thread Tap
No
Tap
Items 2 & 4 Posts can use
7/16" O.D. Rubber Ring,
545-5348-17.
?
Bottom Bottom
Thread
Thread
Top Bottom Bottom
Bottom Bottom Bottom Bottom Bottom
Thread Thread Thread
Thread Thread Thread Thread Thread
Nut Note: All nuts shown with a " " are used in this game. The quantities (not specified) vary.
The remaining Items listed are not used in this game and are noted for ref erence only (used in prior games).
Shown Below~ Shown Below~ Shown Below~ Shown Below~ Shown Below~
® #6-32 ® #6-32 ® #6-32 ® #6-32 ° 13" X 20
Bottom Bottom Nylon Stop Nut: KEPS Nut Hex Nut T-Nut: Flange Nut:
240-5005-00 (with Star Washer): (No Star Washer): 240-5002-00 240-5300-00
Thread Thread 240-5008-00 240-5004-00
Bottom
Thread
Top & Side Views Bottom & Side Views Top View Bottom & Side Views Top & Side Views
Nylon Stop Nuts KEPS Nuts Hex Nuts T-Nuts Miscellaneous Nuts
Not Shown: Not Shown: Not Shown: Not Shown: Not Shown:
° #6-32 ® #6-32 ® #8-32: ® #6-32 @ Plastic Pal Nut
(w/ 14" Hex Body): (w/ 14" Hex Body): 240-5103-00 (w/Side Cut Off): (on Flipper Buttons):
Item 16 is typically used to hold Hex 240-5010-00 240-5011-00 » #10-32: 240500201 240500300
Spacers onto the Playfield Top. o #8-32: o #8-32: 240-5201-00 o #8-32: * Metal Pal Nut
240-5102-00 240-5104-00 ® #10-24: 240-5101-00 (on Flipper Buttons):
Item 17 is typically used to hold the ® #10-32: ® #10-32: 240-5202-00  #10-32 M
bottom Cabinet Speaker (used with 240-5203-00 240-5208-00 o #10-32 X 34" (Black Oxide): ® #6-32 Wing Nut:
#6-32 Nylon Stop Nut, 240-5005-00). o #10-24: ° #10-24 240-5209-00 : 240-5007-00 240-5001-00
Bottom Item 18 is typically used to hold Item 240-5206-00 240-5207-00 ®33-16: (w/Si.dzlgt.J?%)ff): * #24%25\/1%%90’\(‘)m
15 (515-5939-00) in Turbo Bumper ® #4-40: o #4-40: 240-5315-00 240-5205-00 P ev——
Assy., 515-6459-04. 240-5303-00 240-5318-00 « #2.56: —_— ® 13"-20 Wing Nut:
Thread o #4.20 240530100 ® #10-24: 240-5302-00
fNote: The "_Fin_z" kﬁep the(js%r(elw (18/8 Stainless): Ty 514 240-5200-00 o 13"-20 Toggle Wing:
rom turning inside the wood hole. X ¥ -14
l¢] 240-5303-01 240-5317-00 240-5324-00
® 5/16"-18: I
240-5316-00
(o} (o} o o
1  Stand-Off Double Groove Post 1 " 0 530-5102-01 | 10 Post#6-32 Tap / #6-32 Bottom 0 530-5127-00
2  Mini-Post Wood Screw 2 530-5004-00 | 11 Post Hex Base #6-32 Tap/#10-32Bot. 1 530-5332-01
3  Mini-Post Wood Screw (no cut-away) 0 530-5004-01 | 12 Post Hex Base (No Tap)/#10-32 Bot. 5 530-5332-00
4  Mini-Post Mach. Screw / #10-32 Bot. 3 530-5005-00 | 13 PostHex Base #8-32 Top/#10-32Bot. (Q 530-5332-02
5  Post Fasten #6-32 Top / #8-32 Bot. 0 530-5007-00 | 14 PostHex Base #6-32 Top/#10-32Bot. (Q 530-5332-03
6  Post Fasten #8-32 Top / #6-32 Bot. 0 530-5008-00 | 15 Playfield Support #8-32 Top/Bottom 2 530-5285-00
Post Fasten #6-32 Top / #6-32 Bot. - - :
! B 42 530-5012-02 75 e 6 35 X 314" Fin Shank Screw 0 237-5921-02
8  Post Fstn. #6-32 Top / Wood Scr.Bot. 4  530-5010-02 f—
O  Post#6-32 Top / Wood Screw Bottom (0 530-5263-01 17 #6-82X1 " Fin Shank Screw 4 237-5883-00
18 #6-32 X 13/16" Spirol Fin Shank Screw 9  237-5957-00




Hex Spacers:

I+

Tap

) !

20 @ ;

> . A Standard USA 9 Inch Ruler
is provided on the back cover.

¥ ¥

Items 1-33 are 13" wide. ltems 35-46 are 5/16" wide. With Items 1-3A, 4A, 5 & 6A (the tap
f goes thru the length of spacer. With Items 7, 8A, 9-33 & 41-46, the tap is up to 53" deep

on each end. Note: Items 3B, 4B, 6B (Not Shown) & 8B (Shown as example of all "B"

Styles) have 1 Male End #6-32 Thread, the other end is Female, identical to ltems 7-33.

1" X 13" Hex Spacer #6-32 Tap
38" X 13" Hex Spacer #6-32 Tap
13" X 1§" Hex Spacer #6-32 Tap

Same as 3A but with Male End #6-32
5" X 1" Hex Spacer #6-32 Tap
Same as 4A but with Male End #6-32
3§" X 14" Hex Spacer #6-32 Tap
7§" X 14" Hex Spacer #6-32 Tap
Same as 6A but with Male End #6-32
1" X 14" Hex Spacer #6-32 Tap
11F" X 1f" Hex Spacer #6-32 Tap
Same as 8A but with Male End #6-32

113" X 1§" Hex Spacer #6-32 Tap
15/16" X 1§" Hex Spacer #6-32 Tap
133" X 1f" Hex Spacer #6-32 Tap
113" X 1§" Hex Spacer #6-32 Tap
158" X 1§" Hex Spacer #6-32 Tap
134" X 1§" Hex Spacer #6-32 Tap
174" X 1§" Hex Spacer #6-32 Tap
2" X 14" Hex Spacer #6-32 Tap
21" X 13" Hex Spacer #6-32 Tap
21%" X 13" Hex Spacer #6-32 Tap
23%" X 1§" Hex Spacer #6-32 Tap
213" X 15" Hex Spacer #6-32 Tap
25" X 13" Hex Spacer #6-32 Tap

PPRPOOOCOONORPOOOO0ORPWOUIOODOOWE,O
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254-5008-00
254-5008-12
254-5008-03
254-5024-03
254-5008-02
254-5024-02
254-5008-04
254-5008-05
254-5024-05
254-5008-06
254-5008-17
254-5024-17
254-5008-11
254-5008-34
254-5008-33
254-5008-09
254-5008-13
254-5008-10
254-5008-20
254-5008-07
254-5008-32
254-5008-18
254-5008-28
254-5008-16
254-5008-08

45/16"

X 5/16" Hex Spacer #6-32 Tap

, Hex Spacers
* Not Used
¥ in current
games may
no longer be
available.
Choose one
size up or
down (+/-)
and compen-
sate with
¥ washers.
t
t
t
t
? :
Note the Part N° & Material Difference
234" X 1§" Hex Spacer #6-32 Tap 0
278" X 13" Hex Spacer #6-32 Tap 0
3" X 1" Hex Spacer #6-32 Tap 0
31F" X 13" Hex Spacer #6-32 Tap 0
31" X 1" Hex Spacer #6-32 Tap 0
313" X 13" Hex Spacer #6-32 Tap 0
35" X 14" Hex Spacer #6-32 Tap 0
334" X 13" Hex Spacer #6-32 Tap 0
4" X 1§" Hex Spacer #6-32 Tap 0
41" X 13" Hex Spacer #6-32 Tap 0
43" X 14" Hex Spacer #6-32 Tap 0
51%" X 13" Hex Spacer #6-32 Tap 0
33" X 13" Spacer (Used with Backbox) 2
13" X 5/16" X .144" |.D. Spacer Tap 1
13" X 5/16" X .144" |.D. Spacer Tap 3
9/16"X 5/16" X .144" |.D. Spacer Tap 0
3%" X 5/16" X .144" 1.D. Spacer Tap 0
114" X 5/16" X .144" 1.D. SpacerTap 0
1" X5/16" X .144" 1.D. Spacer Tap 0
113" X 5/16" Hex Spacer #6-32 Tap 3
13%" X 5/16" Hex Spacer#6-32Tap 0
2" X 5/16" Hex Spacer #6-32Tap  (Q
4" X 5/16" Hex Spacer #6-32Tap  (
0
0

4.92"

X 5/16" Hex Spacer #6-32 Tap

(o]

254-5008-15
254-5008-31
254-5008-14
254-5008-19
254-5008-26
254-5008-27
254-5008-25
254-5008-36
254-5008-21
254-5008-30
254-5008-29
254-5008-35
530-5099-00
254-5014-03
254-5014-00
254-5014-04
254-5014-01
254-5014-02
254-5001-00
254-5018-09
254-5018-06
254-5018-07
254-5018-03
254-5018-00
254-5018-04



** ** ** **

can use 5/1¢g"
Rubber Rings,
545-5348-02
can use 3/1¢"
Rubber Rings,
545-5348-01
can use 3/16"
Rubber Rings,
can use 5/1g"
Rubber Rings,
545-5348-02

can use a Post Rubber Sleeve (Short),
545-5151-00
545-5348-01

Items 3-4 Posts used in pairs can use 33" through 3" Rubber Rings,
(See Rubber Parts for Part N°s).

o o o ) ) b b ?
-00 | Black -06 | Yellow -12 | Fluor. Blue
-01 | Clear -07 | Orange -13 | Teal Green -
-02 |Red -08 | White -14 | Gray @ I
-03 | Amber -09 | Purple -15 | Luminescent
-04 | Green -10 | Fluor.Orange |-16 |Gold
-05 |Blue -11 | Fluor. Green _L
** |tems 1, 2 & 4 come in various colors (may not be available in every + + + + +
color). Item 3 is currently only available in the color stated in this game ] ]
manual (other colors used in prior games may no longer be available). , Items 5 through 8 (Board Spacers) dimensions
The "-XX" in Part N°s which may come in various colors should be are measured from bottom to just under cut-
replaced with the desired 2-Digit N°. corresponding to the color desired. away (see pictorial with Iltem 8 above).

Some colors may no longer be available for desired item.

?
If any one of Items 10-21 Spacers is not available in the size required, order the smaller
sized spacers required to stack sizes together until appropriate size is achieved
(e.g. If 113" is needed but unavailable, order a 13" + 53" & stack to = 11g").
b * ¥ ¥ ¥ ¥ s t ¥ ¥ ¥
(o] (o] (o] (o]
1** Top Lane Mini-Light Hood (Red) 3 550-5061-02 10 %" X3%" Spacer Gray 2 254-5000-19
e L W o L . oo Sacer Gra B 2000 0
*%  Mini-Jewel Post Clear B - 4 - -
%em 2 typically secured by:  #6 X 3/8" HWH AB (Zinc) (Qty. 1lp9r) (2345-5%90-50952 01 13 ?5" X 2:5" Spacer Gray 7 254-5000-12
3** 1YY" Single Groove Post (Black) 56 550-5059-00 14 IE X 2§ Spacer Gray 0 254-5000-01
4**  Single Groove Jewel Post (Clear) 0 550-5034-01 =15 8" X %" Spacer Gray 0 254-5000-14
Items 3 & 4 typically secured by:  Post Fastening Screw #6-32 Top / #6-32 Bottom 16 3" X 3" Spacer Gray 1 254-5000-07
(Qty. 1/per) (530-5012-02, Item 7 Page 59) 17 7§" X 33" Spacer Gray 1 254-5000-11
5. 14" SIf. Rtn. Spacer White 0  254-5007-02° 18 1" X 3%" Spacer Gray/Black 5 254-5000-04
6., 3%" SIf. Rtn. Spacer White 12 254-5007-01 | 19 1%%"X 3%" Spacer Gray 0 254-5000-06
7, °%"Slf. Rtn. Spacer White 0 254-5007-00° 20 1%%"X 3%" Spacer Gray 0 254-5000-05
8, 34" SIf. Rtn. Spacer White 0 254-5007-03 = 21 1%%"X 34" Spacer Gray 2 254-5000-08
9 13" X 13" Spacer White (Narrow) 0 254-5000-03
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#44 Bulb (Clear)

#44 Bulb (Red)

#44 Bulb (Amber)

#44 Bulb (Blue)

#44 Bulb (Yellow)

#455 Twinkle Bulb

2-Lug Staple Down Socket

3-Lug Stand-Up Short Socket

2-Lug Stand-Up Short Socket

3-Lug Staple Down Socket

2-Lug Laydown Socket

3-Lug Stand-Up Long Socket

3-Lug Laydown Socket (3 Lugs Flat)
2-Lug Stand-Up Long Socket

3-Lug Stand-Up Long Shell Socket
2-Lug Stand-Up Lg. Shell Socket (Gls)

w = o
Roovwoocorohororng

165-5000-44
165-5053-02
165-5053-03
165-5053-05
165-5053-06
165-5003-00
077-5000-00
077-5008-00
077-5002-00
077-5001-00
077-5003-00
077-5009-00
077-5006-00
077-5005-00
077-5013-00
077-5031-00

11 1-Lug Stand-Up Long Shell Socket
12 3-Lug Laydown Socket (2 Lugs Bent)

) *

0 077-5012-00
0 077-5032-00

I+

v
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#89 Bulb

Laydown Standard Socket
2-Lug Stand-Up Short Socket
2-Lug Stand-Up Long Socket

0 O F ©

165-5000-89 | 4
077-5100-00 | 5
077-5101-00 | 6
077-5102-00

Stand-Up Socket Rev. Short
2-Lug Stand-Up Small Socket
Straight Leg Socket

0 077-5103-00
0 077-5106-00
0 077-5107-00



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

> W o dE

Item 3 Socket has 2 Wires attached are approximately 12" ea.
Item 4 Socket was used on PC Light Boards to position bulbs
horizontally; ltem 4 Socket is secured by soldering into place.
Item 5 Socket was used on PC Light Boards to position bulbs
vertically; Iltem 5 Socket is secured by "twisting" into place.
Item E Bulb (#906) is normally used in conjunction with Item 6
Socket, but can be used with ltems 1, 2, 4 or 7a.

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

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

#555 Wedge Base Bulb (Clear)
#555 Wedge Base Bulb (Red)
D  #555 Wedge Base Bulb (Green)
#555 Wedge Base Bulb (Blue)
#555 Wedge Base Bulb (Yellow)
#906 Wedge Base Bulb (Clear)
#906 Wedge Base Bulb (Red)
E  #906 Wedge Base Bulb (Amber)
#906 Wedge Base Bulb (Blue)
#906 Wedge Base Bulb (Yellow)

cocoocoro0000Y]

[o]

165-5002-00
165-5054-02
165-5054-04
165-5054-05
165-5054-06
165-5004-00
165-5004-02
165-5004-03
165-5004-05
165-5004-06

5/16"

QRdourwn - I8

<+—squeeze —

This Socket is equipped with a

Item 7a is an IDC (Insulation
Displacement ~ Connection)
Style Socket. This style is
solderless, and has a built-in
diode. This socket is secured
to the playfield or component
by Items 7a and 8 Snap-On
Socket Brackets, or may also
be snapped into Item 9
Socket Mounting Board. Just
squeeze the "side arms" of
the socket together and pull
away from the bracket or
mounting board for easy Bulb
replacement.

Note: Item 9
Clear Plastic
(Buty.) Socket
Mounting
Board is used
only when
sockets are
positioned too
close together.

This Game
Item 9 is Not
Used.

built-in Diode,
1N4003, (112-5003-00). However,

replacement

can be made with Diode, 1N4001, (112-5001-00).

#555 Wedge Base Socket (Laydown)

#555 Wedge Base Socket (Offset)

#555 W.B. Socket (for Pop Bumper)

#555 W.B. Socket (Solder Type)
#555 Wedge Base Socket (Twist)
#906 Wedge Base Socket (Twist)
#555 IDC Snap-On Socket

5/16" Ht. Snap-On Socket Bracket

19/32" Ht. Snap-On Socket Bracket
Clear Plastic (Buty.) Socket Mtg. Bd.

(o]

077-5026-01
077-5029-00
077-5206-00
077-5207-00
077-5007-00
077-5016-00
077-5216-00
545-5760-18
545-5760-19

aran
coZZococowrr
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Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
Items noted with a white circle O are mounted above the playfield; items noted with a black circle @ are mounted

below. All numbered parts describe the NAME, QUANTITY & PART N°. ASSOCIATED PARTS (Ap-) are noted
and/or viewed with the associated Major Assembly. Important: Read all "Take Note: " items.
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1  Housing (Shooter Assembly) 1 535-5067-02 | 4 Compression Spring (Short Plunger) 1 266-5010-00
Item 1 is secured to the Cabinet b}/: _Support Plate (Qty. 1) (535-5027-00), #19-32 X_l/2" 5 Bushing, 3/8" I.D. (Qilite) 2 280-5010-00
i 55 X S8 I AG (2ine (0t ) (294.5002-00) < 2oner () (84300300 | e \asher, 3/871.D. X 5/8" 0.0, X 146" 3 242-5014-00

2 Rod Assembly (w/Black Knob) 1 515-6557-00 | 7 Retaining Ring, 3/8" g Shaft 1 270-5012-00

3 Comp. (Return) Spring (GRN, .035" @) 1 266-5001-04 | 8  Plunger Tip (Black 50 Duro) 1 545-5276-00

+ +
(o] (o] [0} (o]
AW1 Arm Weld Assembly 1 515-6526-00 1 Autoplunger Coil Bracket Assembly 1 515-6527-00
Item AW1 is secured to Item AW2 by:  Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00) Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 9) (234-5101-00)
AW2 Autoplunger Fulcrum 1 535-7697-00 2 Coil Retainer Bracket 1 535-5203-03
AW3  Nyliner, 1/4" (Thomson #4I1-FF) 2  545-5423-00Q 'tem2issecuredtoltemlby: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)
3 Coil, 24-940 1 090-5036-00T

ORDERING ABOVE (ITEM 3) COIL PART N° WILL INCLUDE:
,_Diode, 1N4004 (positioned at top) 1 112-5003-00
4  Coil Sleeve 1 545-5031-00
5  Plunger & Link Assembly 1 515-5338-00
ORDERING ABOVE (ITEM 5) SUB-ASSY. PART N° WILL INCLUDE:
5A Plunger 2" 1 530-5025-01
5B Plunger Link 1 545-5293-00

5C Roll Pin, 1/8" g X 5/8" Lg. 1 251-5008-00
Item 5B is secured to Item 7 by:  Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00)

Ordering Note: If 515-5338-00 is unavailable, order the individual part(s) actually required.

6 Compression (Return) Spring 1 266-5020-00

os

Qty. 2

°

“ \
” " A ©
G2
Coil 24-940 can be 090-5036-0B
(Diode at bottom). The coil
posistion can also be either way.
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1  Ball Trough Outhole Mounting Bracket 1 515-6580-01
Item 1 is secured below the playfield by: ~ #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00)
2 Micro Switch (Roller Actuator, Lite-Force) 3 180-5119-02

Item 2 is secured to ltem 1 by: ~ #2-56 X 1/2" HWH (Sr) uns #4HD TrR3 B0 (Qty. 6) (237-5937-02)
Item 2 requires: Heat Shrink Tubing 1/8" g PUI-24 (Qty. 1"/per) (605-5006-00)

3  Switch Diode, 1N4001 3 112-5001-00
4  Coil Mounting Bracket 1 535-7330-01
Item 4 is secured to ltem 1 by:  #8-32 X 3/8" HWH Swage (Sr.) Zinc (Qty. 4) (237-5975-00)
5  Coil Retaining Bracket 1 535-5203-03
Item 5 is secured to ltem 4 by: ~ #8-32 X 1/4" HWH MS (Serr) Zinc (Qty. 2) (237-5964-01)
6 Coil, 26-1200 1 090-5044-00T

ORDERING ABOVE (ITEM 6) COIL PART N° WILL INCLUDE:
Diode, 1N4004 (positioned at top) 1 112-5003-00

n

7  Cail Sleeve (Short) (Formost #10-7077) 1 545-5076-01
8  Plunger Assembly 1 515-5941-01
9 Compression (Return) Spring 1 266-5020-00

4.0-

4.0-. 8

[o]

10 Rubber Bumper (Grommet)

11 Trough Ball Guide Plate Not Required 1  535-7801-00
Item 11 is secured to Item 1 by: ~ 1/4" X 5/16" X .144" |.D. Spacer Tap. (Qty. 1)
(254-5014-03) and #2-56 X 1/2" HWH (Ser) UNS #4HD TR3 BO (Qty. 4) (237-5937-02)

12 Dual OPTO TRANS Board Assembly 1 515-0173-00

13 Dual OPTO REC Board Assembly 1 515-0174-00
Items 12 & 13 are by: #6-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 3/per) (237-5976-04)

For Individual Items use : Dual OPTO TRANS Bd. (Qty. 1) (520-5173-00), Dual OPTO REC
Bd. (Qty. 1) (520-5174-00), OPTO PCB Tube Spacer (Brass) (Qty. 3/per) (530-5308-02) or
OPTO PCB Rubber Grommet (Qty. 3/per) (545-5518-00)

[o]

1 545-5105-00

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

AP-A Ball Trough Enter / Exit Scoop 1 535-7329-01
Item AP-A secured to the playfield by: ~ #8 X 1/2" HWH AB (Zinc) (Qty. 4) (234-5101-00).

AP-B* Steel Balls (1-1/16" @) 4 260-5000-00

7

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

over the 4-Ball Trough Assembly.
It is mounted above the playfield.

' Shown Broken View

to see complete switches

|

Sw. 11
See securing
hardware Shown Broken View
under Item 11
Qty. 3
‘ SW. 15
SW. 14

Item 12, Dual OPTO TRANS (Transmitter)
Board, 515-0173-00, is mounted on the
other side of the Trough Assembly, in line

with Item 13, Dual OPTO REC (Receiver)

Board, 515-0174-00, using same hardware.

SW. 15
See securing
hardware under >
Iltems 12 & 13.
SW. 14
SW. 12
SW. 13

ol

._
._
°

*

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

For a break-down of parts of Items 12 & 13, OPTO Boards
(515-0173-00 & 515-0174-00), see Section 5, Chapter 4, Trough
Up-Kicker Dual OPTO Boards Theory of Operation & Schematic ,
Component Layout & Parts .
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1 Flipper Base Plate (LEFT) 1 See FRP1
Item 1 is secured below the playfield by: ~ #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
(237-5949-00) Ordering Note: Use Item FRP1, see the end of this Parts Table.

2  Flipper Bat Bushing (White Plastic) 1 545-5070-00
ltem 2 is secured to ltem 1 by: ~ #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02)

3  Power (End of Stroke) Switch 1 180-5149-00
Iltem 3 is secured to ltem 1 by:  #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04)

4  Sw. Plate/Spring Return Brkt. (LEFT) 1 535-7354-01

5  Flipper Return Spring 1 265-5035-00
6* Coil Stop Bracket Sub-Assembly 1 515-6308-01

Item 6 is secured to Item 1 by:  #10-32 X 3/8" SHWH Swage (Serr) Zinc (Qty. 2)
(237-5985-00) and #10 Split Lock Washer (Qty. 2) (244-5003-00)
269-5002-00

7  Spring Washer (17/32" 1D X 3/4" X 1") 1
8 Colil Support Bracket 1 535-7356-00
Item 8 is secured to ltem 1 by: ~ #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00)
9 Coil, 23-900 (GRN) (Left) 1 090-5020-30T
ORDERING ABOVE (ITEM 9) COIL PART N° WILL INCLUDE:
,_Diode, 1N4004 (positioned at top) 1 112-5003-00
10* Coil Sleeve 1 545-5388-00
11 Deflector Pad (Bumper) 1 545-5428-00

12* Flipper Plunger & Link Sub-Assy. 1 515-6304-03
ORDERING ABOVE (ITEM 12) SUB-ASSY. PART N° WILL INCLUDE:
12A  Flipper Plunger with "Flat" 1 530-5349-01
12B  Plunger "Flipper" Link 1 545-5611-01

ltem 12B is secured to 12A by:  Bushing, .16" @ ID X .281" g OD X .187" (Qty. 1)
(530-5532-00) and Spirol Pin & 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02)

o O

3

For Securing Hardware, see the Parts
Table below, under the item desired.

—@
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13* Crank Bar 1 530-5070-02

Item 13 requires: Bushing, .192" @ ID X .312" g OD X .195" (Qty. 1) (530-5139-00)

14* ® Switch Actuator (LEFT) Sub-Assy. 1 515-7257-01
ORDERING ABOVE (ITEM 14) SUB-ASSY. PART N° WILL INCLUDE:
14A  Actuator & Spring Bracket (LEFT) 1 535-9038-01
14B  ® Switch Actuator (White Plastic) 1 545-5612-00
Item 14B is secured to 14A by:  Rivet, 1/8" g X 1/4" Lg. (Qty. 1) (249-5003-00)

15* Set Screw: #10-32 X 7/8" Socket Hd. 2  237-5966-00

Item 15 requires:  #10 Split Lock Washer (Qty. 1/per) (244-5003-00) and #10-32 Nylon Stop
Nut (Qty. 1/per) (240-5203-00) Tool Required for Item 15: 5/32" or 4mm Allen Wrench

Flipper Rebuild Parts for Easier Installation, $ave $:

Flipper Base Plate Kit (LEFT)
Includes Item 1 pre-threaded, with the 515-6617-01
Securing Hardware for ltems 2, 3,6 & 8.

FRP1

Plunger, Link & Crank (LEFT) Assy.
Includes above Items 12, 13, 14 and 15
and is pre-assembled.

FRP2 515-7203-01

Flipper (LEFT) Rebuild Kit
Same as FRP2, but also includes above
Items 6 & 10.

FRP3 500-6307-10

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

WHITE Flipper Bat & Shaft (Plain)
AP-A _(Non-Knurled End) Assembly
Large Flipper BLACK Rubber Ring

1 515-5133-08-06
1 545-5277-00

The differences
between the
Left & Right
Flippers are:

Item 1,
Item 4,
and

Item 14A
(just the
Bracket)

The coils
may also
differ
depending
on the game.

—0

DEDICATED
SW. 02

o 0°

®

)
"R" indicates Item noted is ‘
secured with rivet(s) as listed. -
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1 Flipper Base Plate (RIGHT) 1 See FRP1
Item 1 is secured below the playfield by: ~ #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
(237-5949-00) Ordering Note: Use Item FRP1, see the end of this Parts Table.

2  Flipper Bat Bushing (White Plastic) 1 545-5070-00
ltem 2 is secured to ltem 1 by: ~ #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02)

3 Power (End of Stroke) Switch 1 180-5149-00

Item 3 is secured to Item 1 by:  #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04)
4  Sw. Plate/Spring Return Brkt. (RIGHT) 1 535-7354-00

5  Flipper Return Spring 1 265-5035-00

6* Coil Stop Bracket Sub-Assembly 1 515-6308-01
Item 6 is secured to Item 1 by: ~ #10-32 X 3/8" SHWH Swage (Serr) Zinc (Qty. 2)
(237-5985-00) and #10 Split Lock Washer (Qty. 2) (244-5003-00)

7  Spring Washer (17/32"ID X 3/4" X 1") 1  269-5002-00

8  Coil Support Bracket 1 535-7356-00
Item 8 is secured to ltem 1 by: ~ #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00)
9  Coil, 23-1100 (ORG) (Right) 1 090-5030-00T

ORDERING ABOVE (ITEM 9) COIL PART N° WILL INCLUDE:
. Diode, 1N4004 (positioned at top) 1 112-5003-00

10* Coil Sleeve 1 545-5388-00
11 Deflector Pad (Bumper) 1 545-5428-00
12* Flipper Plunger & Link Sub-Assy. 1 515-6304-03
ORDERING ABOVE (ITEM 12) SUB-ASSY. PART N° WILL INCLUDE:
12A  Flipper Plunger with "Flat" 1 530-5349-01
12B  Plunger "Flipper" Link 1 545-5611-01

Item 12B is secured to 12A by:  Bushing, .16" g ID X .281" g OD X .187" (Qty. 1)
(530-5532-00) and Spirol Pin g 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02)

The differences
between the
Left & Right
Flippers are:

ltem1,
Iltem 4,
and

Item 14A

(just the
Bracket)

The coils
may also $

differ
.
° |:

depending
on the game.
DEDICATED
SW. 04

[o]

13* Crank Bar 1 530-5070-02

Item 13 requires:  Bushing, .192" g ID X .312" g OD X .195" (Qty. 1) (530-5139-00)

14* ® Switch Actuator (RIGHT) Sub-Assy. 1 515-7257-00
ORDERING ABOVE (ITEM 14) SUB-ASSY. PART N° WILL INCLUDE:

14A  Actuator & Spring Bracket (RIGHT) 1 535-9038-00

14B  ® Switch Actuator (White Plastic) 1 545-5612-00
Item 14B is secured to 14A by:  Rivet, 1/8" g X 1/4" Lg. (Qty. 1) (249-5003-00)

15* Set Screw: #10-32 X 7/8" Socket Hd. 2  237-5966-00
Item 15 requires:  #10 Split Lock Washer (Qty. 1/per) (244-5003-00) and #10-32 Nylon Stop

Nut (Qty. 1/per) (240-5203-00) Tool Required for Item 15: 5/32" or 4mm Allen Wrench

Flipper Rebuild Parts for Easier Installation, $ave $:
Flipper Base Plate Kit (RIGHT)

FRP1 Includes Item 1 pre-threaded, with the 515-6617-00

Securing Hardware for Items 2, 3, 6 & 8.

Plunger, Link & Crank (RIGHT) Assy.

FRP2 Includes above Items 12, 13, 14 and 15 515-7203-00

and is pre-assembled.

Flipper (RIGHT) Rebuild Kit

FRP3 Same as FRP2, but also includes above 500-6307-00

Items 6 & 10.

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

WHITE Flipper Bat & Shaft (Plain) 1 5155133-08.06

AP-A _(Non-Knurled End) Assembly

Large Flipper BLACK Rubber Ring 1 545-5277-00

For Securing Hardware, see the Parts
Table below, under the item desired.

‘ ;7
| ® "R"indicates ltem noted is
- secured with rivet(s) as listed.




Qty. 2
Qty. 2
Qty. 1/per
o) o
1 Slingshot Bracket Assembly 1 515-5339-01
2  Caoil Retaining Bracket 1 535-5203-03

Item 2 is secured to Item 1A by:

3 Coil, 23-800

#8-32 X 3/8" PPH MS (Sems) (Qty. 2) (232-5301-00)

1 090-5001-00T

ORDERING ABOVE (ITEM 3) COIL PART N° WILL INCLUDE:
Diode, 1N4004 (positioned at top) 1 112-5003-00

4  Cail Sleeve

1 545-5031-00

5  Plunger & Link Assembly 1 515-5338-00
ORDERING ABOVE (ITEM 5) SUB-ASSY. PART N° WILL INCLUDE:

5A Plunger 2" Lg.
5B Plunger Link

1 530-5025-01
1 545-5293-00

5C Roll Pin 1/8" @ x 5/8" Lg. 1 251-5008-00

Item 5B is secured to Item 10A by:

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

%8 ()

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

*

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

[0} [0}

6 Compression Spring 1 266-5020-00
7  Slingshot Stack (Blade) Switch 2 180-5054-00
8  Switch Body Protect Plate 2 535-5045-00

Iltems 7 & 8 are secured to Item 1A by:  #6-32 X 5/8" HWH Swage (Qty. 4) (237-5976-04)
9  Switch Diode, 1N4001 2 112-5001-00

10® Riveted Arm & Tip Assembly 1 515-5340-01

ORDERING ABOVE ® RIVETED ASSY. PART N° WILL INCLUDE:

10A Arm 1 515-5341-01

10B  Kicker Tip 1 545-5216-01

10C Rivet, 1/8" g x 1/4" Lg. 1 249-5003-00

Iltem 10A is secured to Item 1A by:  Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00)

Slingshot Assemblies (500-5849-00) are secured below the playfield b y:
#8 X 1/2" SHWH AB (Zinc) (Qty. 3/per) (234-5101-00)

s H& + )
&, &+ 01&-
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Individual parts can be ordered.

However, If the entire Bumper is

required, use all three (3)

Assembly Part Numbers at the

top of this page.

1  #555 Wedge Base Bulb 1 165-5002-00

2  #555 Wedge Base Socket 1 077-5206-00

3 Bumper Body 1 545-5197-00
Item 3 is secured by:  #5 X 7/8" PRH AB (Zinc) (Qty. 2) (237-5826-00)

4  Ring Assembly 1 515-5085-00
Item 4 is secured by:  #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

5  Bumper Skirt 1 545-5607-00

6  Bumper Skirt Compression Spring 1 266-5048-00

7  Bumper Base 1 545-5195-00

8  Plunger 1 530-5348-00
9  Coil Compression Spring 1 266-5047-00
10 Coil, 26-1200 1 090-5044-00T

ORDERING ABOVE (ITEM 10) COIL PART N° WILL INCLUDE:
Diode, 1N4004 (positioned at top) 1 112-5003-00

ié@@
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11 Coil Sleeve 1 545-5031-00
12 Fiber Yoke 1 545-5609-00
13 Metal Yoke 1 535-7346-00
14 Metal Yoke Stop 1 535-7347-00
Item 14 is secured by:  #6-32 X 1/4" HWH Swage (Serr.) Zinc (Qty. 2) (237-5976-01)

15 Coil Bracket Welded Assembly 1 515-5939-00

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

16 Switch Bracket 1 535-7342-00
Item 16 is secured by:  #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

17 Spoon Switch Actuator 1 545-5610-01
18 Bumper Stack (Blade) Switch 1 180-5015-03
19 Switch Body Protect Plate 1 535-7344-00
Items 18 & 19 are secured by:  #6-32 X 3/4" HWH Swage (Serr) Zc. (Qty. 2) (237-5976-05)
20 Switch Diode, 1N4001 1 112-5001-00

The Top & Bottom Assemblies are secured together by hardware included in assemblies.

ASSOCIATED PART IS NOT INCLUDED WITH THE ABOVE ASSEMBLY.

Side View of 14 & 15

AP-A Bumper Cap (Red) 3 550-5057-02

ltem AP-A is secured to ltem 4 by:  #4 X 3/4" PRH (Zinc) T-25 (Qty. 2/per) (237-5873-00)

Y H& + )
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Ball Lock Mounting Bracket Assy.
Colil Retaining Bracket

+ 42 +

%

[o]

1 515-7132-00
2 535-5203-03

Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2/per) (232-5300-00)

3 Caoil, 27-1500

1 090-5004-00T

ORDERING ABOVE (ITEM 3) COIL PART N° WILL INCLUDE:

Diode, 1N4004 (positioned at top)

1

112-5003-00

6--+57

7 4&7 3

8

[o]

[o]

269-5002-00

4  Coil Sleeve 1 545-5411-00
5  Spring Washer (17/32" ID X 3/4" X1") 1

6  Solid Plunger Assy. (Short) 1 515-6119-02
7  Compression (Relay) Spring 1 266-5020-00
8 Nyliner 7/16" Shaft (7L2-FF)

Ball Lock (Short Plunger) Assembly (500-5867-02) is secured below the play
#8-32 X 1/2" SHWH AB (Zinc) (Qty. 3) (234-5101-00)

*

#& +)

"+&, &l + 01&-

field by:

1 545-5418-01
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® "R" indicates item has a riveted-on part, if removing/adding
rivets is not an option, order the entire ® Sub-Assembly.
1  Mounting Bracket (for Control Gates) 1 535-7727-01
2® Mini-Coil Assembly 1 515-6543-00
ORDERING ABOVE (ITEM 2) COIL PART N° WILL INCLUDE:
2A Coil 32-1800, (Small Bobin) 1 090-5031-00
2B Diode, 1N4004 1 112-5003-00
2C Mini-Coil Spring 1 265-5046-00
2D Riveted Armature Assembly 1 515-6542-00
2E Frame 1 535-6198-00

3 #8-32 X 3/8" PPH MS (SEMS) Zinc 1 232-5301-00
‘ 4 Spring - Extension 1 265-5045-00
Coil & Mounting Bracket Assembly (515-6544-01) is secured belo  w the playfield by:

#8-32 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

# + 8& 57 , 9+ 1+ &3
# + 8& 5 9+ 1+
; -+& 3 & < # 0.2 $+&*
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1 Ball Gate Mounting Bracket 1 535-7720-00 | 1 Ball Gate Mounting Bracket 1 535-7720-00
2 Ball Gate 1 535-7722-00 | 2 BallGate 1 535-7722-00
3 Rebound Hinge 1 535-5372-04 | 3 Rebound Hinge 1 535-5372-04
4 Wire Form (for "500-6100-00" Control Gate) 1 535_7721_01 Control Gate Assembly (500-6100-02) is secured above the playfield by:

. " #8-32 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00), 1 " Single Groove Post (BIK .2
Control Gat? Assembly (590-6100-00) is secured above the playfield by: (550-5059-00), 3/4" 1.D. E(Slack)F\(’Sb%er) I(?ing (Qty. 1) (3’:45—5348?04) and (Bl (Qty-2)
#8-32 X 1/2" SHWH AB (Zinc) (Qty. 1) (234-5101-00) #6-32 DX 1 " PPH MS (Zinc) (Qty. 2) (237-5511-00)

Y H& + )
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See Note 3
on the
next page.
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See Note 3
on the
next page.
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See Note 3
on the /

next page.

See Note 2
on the
next page.

See Note 4
on the
next page.

See Note 2
on the
next page.

. 1
1)
* An asterisk (+) indicates item(s) are not noted in the pictorials.
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1  Spinner Frame 1 535-8909-00

2 Coil, 26-1200 1 090-5044-00T
ORDERING ABOVE (ITEM 2) COIL PART N° WILL INCLUDE:
» Diode, 1N4004 (positioned at top) 1 112-5003-00

3  Coil Sleeve with Extension 1 545-5847-00
4  Spring Washer 1 269-5002-00
5 5/16" I.D. Black Rubber Ring 1 545-5348-02

6  Plunger Assembly 1 515-7163-00
ORDERING ABOVE (ITEM 6) SUB-ASSY. PART N° WILL INCLUDE:

6A Plunger2 " 1 530-5025-02
6B Plunger Link 1 535-8863-00
6C Spacer 1 545-5988-00

Item 6 is secured by: #6-32 X 1/2" SHWH Swage (Ser) Zinc (Qty. 1) (237-5976-03)
7  Post Rubber (Sleeve Short) 1 545-5151-00
8  Austin Powers Figurine 1 880-5051-01

Item 8 is secured to ltem 9 by:  #6 X 1 " PFH (Zinc) (Qty. 2) (237-5804-00)

9 Shaft 1 530-5594-00

Item 9 requires: Washer Teflon 1/4" 1.D. X 1/2" O.D. X .062" Thk. (Qty. 1) (242-5040-01)

12%2 $

See securing
hardware
under ltem 18

[0} [0}

10 Screened Plastic (Butyrate) -30 1 830-5982-30
Item 10 is secured to Item 9 by:  #6-32 X 3/4" PFH (Zinc) (Qty. 2) (237-5836-00) and

1 " X 1/4" Hex Spacer #6-32 Tap (Qty. 1) (254-5008-17)

Special Ordering note on ltem 10:  The individual piece may not be available in which case
the entire sheet must be ordered. See Sec. 4, Chp. 1, Parts Identification & Location, Pg. 57

11 Bushing (Bearing) 1 545-5715-00
Item 11 is secured by:  #8-32 X 3/8" HWH Slot. Ser Type-C (Zinc) (Qty. 3) (237-5976-02)
12 Flywheel 1 530-5595-00
13 Mounting Plate 1 535-8910-00
Item 13 is secured by:  #6-32 X 1/4" HWH Swage (Ser) Zinc (Qty. 2) (237-5976-01)

14 Spring (Return) 1 265-5062-00
15 Shoulder Pin 530-5597-00

Item 15 requires: Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00)
16 Micro Switch (Roller Actuator, Lite Force) 1

17 Switch Body Protect Plate 1
Items 16 & 17 are secured by:
(237-5937-02)

18* Switch Diode, 1N4001 1 112-5001-00

Dancing A.P. Spinner (Crank) completed Assembly is secured under the play field by:
#8-32 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00),

180-5119-02
535-6539-00

#2-56 X 1/2" HWH (Ser) UNS #4HD TR3 BO (Qty. 2)
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Use the below drawing as a guide referencing the Items 1, 2, 3, 4, 5, 6, 7, 14 & 15 to change the caoil, if necessary.

Step 1: Remove the SPRING ( 14 ) from the SHOULDER PIN ( 15).
Step 2: Pull the LINK (7) to remove the PLUNGER ( 6 ) from the COIL ( 2).

Step 3: Remove the RUBBER RING ( 5) from the end of the COIL SLEEVE
(3), and proceed to pull the COIL SLEEVE ( 3) from the COIL (2).

Step 4: The COIL ( 2) will slide out from the BRACKET (1) very easily now.

Step 5: Be careful when removing the COIL ( 2 ) from the BRACKET (1) so
you can retain the SPRING WASHER (4).

Step 6: Replace the COIL (2 ) and reassembile.

Note 1: Note orientation and position of Item 3, Coil Sleeve.
Flange must be located as shown.

Note 2: Note orientation of Iltem 6B, Plunger Link.
Slotted Hole must be at Plunger End shown.

Note 3: Note orientation of Cam Recess on Item 12, Flywheel,
in relation to Item 15, Shoulder Pin.
Do not install upside-down.

Note 4: Apply Lubriplate #105 Grease (or egv.) to
Spring mounting region of Iltem 15, Shoulder Pin.

See securing
hardware
under ltem 18
on the
previous page.

| '

See

Note 3 Se:bg\?ée 1
above. See See Note 2 ’
Note 3 above.
above. /
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* An asterisk (*) indicates item(s) are not noted in the pictorials.
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1  Motor Bracket 1 535-8865-00

2 Motor Assembly 1 515-5900-00
ORDERING ABOVE (ITEM 2) ASSEMBLY PART N° WILL INCLUDE:

2A Motor "E" 24v AC so/60Hz 6RPM CCW 1 041-5030-00

2B 1X2 .093" Conn. Male 03-09-2022 1 045-5004-02

2C* Capacitor, Tecate .1 MFD 500v Disc 1 130-5000-00
( used to elimnate Line Noise )

2D* Neon Bulb (NE-2) 1 165-5021-00

( used for Spike Suppression )
Item 2 is secured to Item 1 by: ~ #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2) (232-5201-00)

0%

P #$%

*)

Up Position
Switch 22
Down Position o
Switch 23
I} [0}
3 Micro Switch 2 180-5052-00
Item 3 is secured by:  #4-40 X 5/8" PPH MS (Sems) Zinc (Qty. 2/per) (237-5832-00)

4*  Diode, 1N4001 1 180-5001-00

5  Cam Assembly 1 515-7160-00

Iltem 5 is secured by:  #8-32 X 3/8" Soc. Hd. Cap. Screw (Zinc) (Qty. 1) (237-5897-00)

6 Nylon Sleeve Spacer 2 1 530-5083-02
Motor, Cam & Switches completed Assembly is secured below the playfield by :
#8-32 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00),
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1  Target Back Sliding Plate (Modified) 1 545-5427-01
2  Target Back Plate Guide Frame 1 545-5728-00
3 Target Extension for Frame 2 545-5430-00
4  Support Bracket (Left Front) 1 535-6794-00
5  Support Bracket (Right Front) 1 535-8870-00

ltems 2, 4 & 5 are secured below the playfield by: #8-32 X 1/2" SHWH AB (Zc) (Qty. 7)
(234-5101-00)

6A #555 Wedge Base Socket (Laydown) 1  (077-5026-01
6B #555 Wedge Base Bulb (Clear) 1 165-5002-00
6C Light Reflector 1 545-5409-01

Items 3, 4,5 & 6A are secured to Item 2 by:  #6 X 5/8" HWH Indented T-25 (Zinc) (Qty. 6)
(237-5870-00)

7® Target Plate & Switch Assembly 1 515-7167-00
ORDERING ABOVE (ITEM 7) SUB-ASSY. PART N° WILL INCLUDE:
7A Target Plate Frame 1 535-8864-01
7B Target Switch (securedto 7A by 7C) 1 180-5083-00
7C* #4-40 Nylon Stop Nut 1 240-5303-00

7D Diode, 1N4001 1 112-5001-00
Item 7 is secured to Item 1 by:  #6-32 X 5/8" PPH MS (Zinc) (Qty. 2) (237-5503-00) and
#6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

8* Decal -21 (from Decal Sheet Set) Back 1 820-6284-21

ltems 11-13, 15 are Not Qty.2
Shown secured to this Top .
View of Item 1 for clarity.

ltem 12 is Not
Shown secured to
this Side View of
Item 7A for clarity.

» ©
2 oo

'+
An asterisk (*) indicates

item(s) are not noted in
the pictorials. @
"R" indicates item has a

riveted-on part, if remov-
ing/adding rivets is not an
option, order the entire

® Sub-Assembly.

(o] (o]

O* Decal -22 (from Decal Sheet Set) Left 1 820-6284-22
10* Decal -23 (from Decal Sheet Set) Right 1 820-6284-23

Items 8, 9 & 10 are secured to Item 7A.  Special Ordering note on Items 8, 9 & 10:
The individual piece may not be available in which case the entire sheet must be ordered.
See Section 4, Chapter 1, Parts Identification & Location, Page 57.

11 Foam Pad, Blk.(1 "X 1/2") Self-Adh. 1  626-5018-00
12 Dr. Evil Figurine (Altered) 1 880-5052-00

Item 12 is secured to Item 7 by:  #6 X 1/2" PTH A Zinc (Qty. 1) (237-5809-00) and
#6-32 1 " PPH MS (Zinc) (Qty. 1) (237-5508-00)

13® Pem Plate & Flap Riveted Assembly 1 515-7173-00
ORDERING ABOVE ® RIVETED ASSY. PART N° WILL INCLUDE:
13A Pem Plate 1 535-8907-00
13B  Flap (secured to 10A by 10C & 10D) 1 535-8908-01
13C* Rivet, 1/8" g X 1/8" Nickel 4 249-5008-00
13D* #6 Lock Washer 4 246-5004-00
14* Decal -07 (from Decal Sheet Set) 1 820-6284-07

Item 14 secured to Item 13B.  Special Ordering note on Item 14:
The individual piece may not be available in which case the entire sheet must be ordered.
See Section 4, Chapter 1, Parts Identification & Location, Page 57.

15 Limit Bracket 1 535-8953-00

Items 13 & 15 are secured to ltem 1 @ Top by: ~ #4-40 Nylon Stop Nut
(Qty. 1 Left Side Only) (240-5303-00)

00
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1 Scoop Weldment Mounting Assy. 1 515-7165-00

2  Coil Retaining Bracket 1 535-5203-03
Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)

3  Caoil, 23-800 1 (090-5001-00B

ORDERING ABOVE (ITEM 3) COIL PART N° WILL INCLUDE:
» Diode, 1N4004 (positioned at top) 1 112-5003-00

4  Coil Sleeve 1 545-5076-01
5  Spring Washer (17/32"ID X 3/4" X1") 1 269-5002-00
6 Plunger Assembly 1 515-5000-02
7 Compression (Relay) Spring 1 266-5020-00
8  Micro Switch 1 180-5183-00
9  Switch Body Protect Plate 1 535-6539-00

Items 8 & 9 are secured to Item 1A by: ~ #2-56 X 1/2" HWH Ser uns #4+p TrR3 8o (Qty. 2)
(237-5937-02) and #2-56 Hex Nut (Qty. 2) (240-5301-00)

10 Switch Diode, 1N4001 1 112-5001-00
11 Rubber Bumper (Grommet) 1 545-5105-00

Scoop (Kicker) Assembly (500-6491-00) is secured under
the playfield by:  #8-32 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00)

T bbb be s
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1 OPTO Mounting Bracket (w/Pems) 1 535-8869-00
2  OPTO Transmitter (TRANS) Board 1 520-5082-00
3 OPTO Receiver (REC) Board 1 520-5083-01

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

OPTO Bracket is secured under the playfield by:
#8-32 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

1 + ,
For a break-down of parts on the OPTO Boards (520-5082-00 &

520-5083-01), see Section 5, Chapter 4, Playfield Sw. OPTO
"Long-Hop" Boards Component Layout & Parts, Page 131.

0< (2 3 4)
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1  Magnet Coil Support Bracket 1 535-8783-00
Item 1 is secured below through the top of the playfield by:
#8-32 Nylon Stop Nut (Qty. 3) (240-5102-00) and #8 Washer (Qty. 3) (242-5005-00)

2 Magnet Bushing 1 545-5966-00

Item 2 is secured to Item 1 by:  #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2) (232-5201-00)
3 Magnet Coil, 20 X 480 (14" Leads) 1 090-5064-02
4  Disc Weldment 1 515-7142-00

Item 4 is secured through Item 6 (bottom) by: Retaining Ring, 1/4" g Shaft (Qty. 1)
(270-5002-00) and Washer 1/4" I.D. X 7/16" O.D. X 1/32" Thk. (Qty.1) (242-5012-00)

5  Gear (Upper) 303 Stainless 1 530-5576-01

ltem 5 is secured by: #6-32 X 1/4" Soc. Head Cap Screw (Zinc) (Qty. 4) (237-6063-00)
6  Bearing Bracket Assembly 1 515-7147-00

Item 6 is secured to the Back Panel by:  #6-32 X 3/4" HWH Swage (Ser) Zinc (Qty. 3)
(237-5976-05)

7  Motor Bracket (with Pem Studs)

Item 7 is secured above through the bottom of the playfield by:
(Wht) (Qty. 3) (240-5102-00) and #8 Washer (Qty. 3) (242-5005-00)

8  Motor Assembly 1 515-7141-00
ORDERING ABOVE (ITEM 8) ASSEMBLY PART N° WILL INCLUDE:

1 535-8777-00

#8-32 Nylon Stop Nut

8A Motor 24v AC s0/60Hz 20RPM CCW 1 041-5079-00

8B* 1X2 .093" Conn. Male 03-09-2022 1 045-5004-02

8C* Capacitor, Tecate .1 MFD 500v Disc 1 130-5000-00
( used to elimnate Line Noise )

8D* Neon Bulb (NE-2) 1 165-5021-00

( used for Spike Suppression )
Item 8 is secured to Item 7 by: ~ #8-32 X 3/8" HWH Swage (Ser) Zinc (Qty. 4) (237-5975-00)

9  Gear (Lower) 303 Stainless 1 530-5575-01
Item 9 is secured by:  Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00) and
#6-32 X 3/8" Cap Screw (Zinc) (Qty. 1) (237-5944-00)

10 Drive Belt (Drive Pins = 120)
11 Disc Decal (Time Machine)

1 545-5967-01
1 820-6280-00

+ )

An asterisk (+) indicates item(s)
are not noted in the pictorials.

*

The Magnet Coil Diode, 1N4004, is
not located on this assembly (nor
included); ites located on a Terminal
Strip under the playfield.

See Section 5, Chapter 2, Playfield
Terminal Strips..., Page 95.

#3$1
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* An asterisk (*) indicates item(s) are not noted in the pictorials.

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

1® Ramp Riveted Assembly 1 515-7200-00
ORDERING ABOVE ® RIVETED ASSY. PART N° WILL INCLUDE:

1A Ramp (Plain No Parts) 1 535-8780-00
1B Ramp Flap (secured to 1A by 1D) 1 535-8778-00
1C Switch Bracket (secured to 1A by 1E) 1 535-7319-05
1D* Rivet, 1/8" g X 3/16" Lg. 2 249-5001-00
1E* Rivet, 1/8" g X 5/32" Lg. 2 249-5009-00
Item 1 is secured to above the playfield by: #4 X 5/8" PFH (Black) (Qty. 2) (237-5833-00)
2 Micro Switch 1 180-5057-00
3  Switch Body Protect Plate 1 535-6539-00
ltems 2 & 3 are secured to Item 1C by: ~ #2-56 X 1/2" HWH (Ser) (Qty. 2) (237-5937-02)
4*  Switch Diode, 1N4001 1 112-5001-00
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See Note 4
See Note 3 on the See Note 1
on the next page. on the
next page. next page.
## See Note 3 See Note 1
on the on the
next page. next page.
‘
See Note 2
on the
next page.
See Note 3
on the
next page.

See securing
hardware
under Item 2
and
See Note 3 See securing
on the hardware
next page. Qty. 2 under Item 27
See Note 2
on the
next page.
See Note 3
on the
next page. See Note 4  See Note 3
on the on the
= Segn’\:ﬁée 2 next page.  next page.
next page.
See Note 3
on the
next page.

1

See securing
hardware —
under Item 27
‘ .
See Note 1 on the
next page.
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Note 1: When reassembling, ensure Item 20, Washer, is
installed in front  of Item 21, Clear Plastics (Qty. 2).

Note 2: When reassembling, ensure Item 18, Coil Sleeve, is
installed such that the flange end touches the
rearward side of Iltem 22, Shoulder Pin.

Note 3: Apply Loctite 243 to thread contact regions  of the
securing hardware of ltem 2, Motor Assembly;
Iltem 11, Switch Plate; Item 13, Cam Plate Assembly;
and, Item 25, 1 " x 1/2" Post Spacer.

Note 4: Apply Lubriplate #105 Grease (or eqv.) to
Spring mounting region of ltem 13, Cam Plate Assy..

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

use SPI Part Number: 502-6001-00 toreceive Items 3,7, 11, 15, 20, 21, 22 & 25 (highlighted
belowin ) which cannot be ordered separately. ~ They will all be included (with quantities stated) in the Laser
Beam Misc. Parts Pkg. If the individual part number(s) is given, you will receive all items referenced.

1  Motor Platform 1 535-8859-00 | 13 Cam Plate Assembly 1 515-7158-00

2  Motor Assembly 1 515-7171-00 | ORDERING ABOVE (ITEM 13) COIL PART N° WILL INCLUDE:
ORDERING ABOVE (ITEM 2) ASSEMBLY PART N° WILL INCLUDE: igé gﬁm I*;'atep. i ggg'gggg'gg

4 4 oulder Pin - -
%é* 1M)?£OBS?§Y égnf;]c{/?\c;lgzle4\(/)\é_10%3;0|\nglD i gié_gggi_gg Iltem 13 is secured by:  #6-32 X 3/8" PFH MS (Zinc) (Qty. 1) (237-5850-00)
2C* Capacitor, Tecate .1 MFD 500v Disc 1 130-5000-00 14  Deflector Pad (Rubber Bumper) 1 545-5428-00
( used to elimnate Line Noise ) - Mounting Pad Black Self-Adhesive - -
2D* Neon Bulb (NE-Z) . 1 165-5021-00 Kicker ('Igurret) Platform % ggg gggg 83
( used for Spike Suppression ) i - &
ltem 2 is secured to ltem 1 by:  #6-32 X 1/2" PPH'MS (Zinc) TF T-23 (Qty. 2) (237-5842-00) | 17  Coil, 24-940 (Lugless) 1 090-5002-10
1" x 1/2" Post Spacer White Nylon 1 530-5590-00 | ORDERING ABOVE (ITEM 17) COIL PART N° WILL INCLUDE:

4  1/4" Clamp (Double) 1 040-5000-23 N D|od_e, 1N4004'(posmone_d at top) 1 112-5003-00
Items 3-4 are secured to Item 1 by:  #8 Washer (Qty. 1) (242-5005-00) and 18 Coil Sleeve with Extension - 1 545-5847-00
#8-32 X1 "HWH MS (Ser) Zinc (Qty. 1) (237-5946-00) 19 Plunger w/Nylon Rod Extension Assy. 1 515-7157-00

5  1/2" Clamp (Single) 1 040-5000-06 Washer (Brass) 11/32"ID X 1-5/16"0D X.089" 1  535-8862-00
ltem5is segured toltem 1 by: #8 Washer (Qty. 1) (242-5005-00) and Clear Plastic (Buty.) -006, -008 or -009 2 830-5984-006
#8-32 X 3/8_ HwWH M'S Type C (Qv. 1) (237_5_903_00) Item 21 Replacement Note: Items may be marked with 3 different numbers but are identical.

6 MIC.I‘O Switch (Roller.Actuator, Lite-Force) 1 180-5119-02 Shoulder Pin (single Groove, Wht. Nylon) 1 530-5589-00

Switch Protector Fiche Paper 1 545-5633-00 o3 Link 1 535-8863-00

8  Switch Body Protect Plate 2 535-6539-00 24  Spring (Return) 1  265-5061-00
ltems 6-8 are secured to ltem 1 by:  #2-56 X 1/2" HWH (Ser) UNS #4HD TR3 BO (Qty. 2) 5 = -
(237-5937-02) 1 "x1/2" Post Spacer White Nylon 530-5591-00

9 Micro Switch (RO”OVQT) 1 180-5181'00 Iltem 25 is secured by:  #8-32 X1 " PFH MS (Zinc) (Qty. 1) (237-5953-00)

10 Micro Switch (Roller Actuator, Lite-Force) 1 180-5119-02 | 26 1/2" Clamp (Single) 1 040-5000-06
Switch Plate 1 535'8861'00 Item 26 is secured by: Curled end plgced around Item 19, Plunlger Assembly.
ltems 9-11 are secured to ltem 1 by: ~ #2-56 X 3/4" PPH Zinc (Qty. 2) (237-6064-00) Laser Bear éﬁ\?\,ﬂbkﬁgfﬁg‘%ﬁ% 'fzgj?g‘;%‘i%%‘;ve the playfield by:
12* Diode, 1N4001 3  112-5001-00
1 )

(2 3 4) <#
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See securing
+——— hardware —>
under Item 5
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1  Deflector Bracket 1 535-8872-00| 5 Toilet Seat 1 535-8871-00
Item 1 is secured below the playfield by: #6-32 X 1" HH MS (Zinc) (Qty. 2) (237-5881-00) Item 5 is secured above the playfield by: 1 " X5/16" Hex Spacer #6-32 Tap (Qty. 3)
. . 254-5018-09) and #6-32 X 3/8" PFH MS (Zi ty. 3) (237-5850-00). Item 5 is all
2 Toilet le_ 1 545-5985-00 gecured belov?/ ?I;]e playfield by: ~ #6-32 X( éPSC)é(lgl}ll (Z)irSC) (Qty. 3) (2327-66(};;1-03s oo
3 Reservoir Tank 1 545-5986-00 | g Fat Bastard Figurine 1 880-5050-01

ltems 2 & 3 are secured to Item 1 by:  #6-32 X 3/8" PFH MS (Zinc) (Qty. 2) (237-5850-00) tem 6 is secured below the playfield by: #6X 1 "PFH A (Zinc) (Qty. 2) (237-5804-00)

4  Trap Bracket 1 535-9009-00

/2% 2 $ +/
. 1
y 7
* An asterisk (x) indicates item(s) are not noted in the pictorials.

® "R" indicates item has a riveted-on part, if removing/adding

Q O —Q rivets is not an option, order the entire ® Sub-Assembly.

1® Ramp Riveted Assembly 1 500-6503-00
ORDERING ABOVE ® RIVETED ASSY. PART N° WILL INCLUDE:
1A Ramp (Plain No Parts) 1 535-8905-00
1B Ramp Flap (secured to 1A by 1C) 1 535-8778-00
1C* Rivet, 1/8" g X 5/32" Lg. 2 249-5009-00

Item 1 is secured above the playfield by: ~ #4 X 5/8" PFH (Black) (Qty. 2) (237-5833-00)

! &&&
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ltem 5 is Not Shown
secured to this Top View
of Item 3 for clarity.

See securing hardware
under Item 5.
Note: Arms should be
See securing hardware under ltem 3 glued into position as

shown in photo.
See securing
hardware
under Item 3

"

* An asterisk (+) indicates item(s) are not noted in the pictorials.

For a break-down of parts of Item 2, OPTO Board (515-7212-00),
see Section 5, Chapter 4, Pulse-Stretcher OPTO PC Board
Schematic, Component Layout & Parts, Page 130.

(o] (o]

1  Spinner Support Bracket - Left 1 535-8775-00
Item 1 is secured above the playfield by: ~ #8-32 X 1/2" SHWH AB (Zinc) (Qty. 4)
(234-5101-00)

2  Pulse-Stretcher OPTO PC Bd. Assy. 1 515-7212-00

ORDERING ABOVE (ITEM 2) ASSEMBLY PART N° WILL INCLUDE:

2A  Pulse-Stretcher OPTO PC Board 1 520-5212-00

2B* Soldered Cable Harness See Take Note
Item 2 is secured to Item 1 by: ~ #6-32 X 1/2" PPH (Qty. 2) (232-5202-00) and
1/8" X 3/8" Spacer Gray (Qty. 2) (254-5000-19)

3 Shaft 1 530-5572-00

Item 3 is secured by: Retaining Ring, 1/4" g Shaft (Qty. 5) (270-5002-00)

4  Spinner Support Bracket - Right 1 535-8776-00
Item 4 is secured below the playfield by: #8-32 X 1/2" SHWH AB (Zinc) (Qty. 3)
(234-5101-00)

&&&

® "R" indicates item has a riveted-on part, if removing/adding

rivets is not an option, order the entire ® Sub-Assembly.

(o] (o]

5  Mini-Me Figurine 1 880-5049-01

ltem 5 is secured to ltem 3 by:  #5 X7/8" PRH AB Zinc (Qty. 1) (237-5826-00)

6® Cam Assembly 1 515-7140-00
ORDERING ABOVE ® RIVETED ASSY. PART N° WILL INCLUDE:

6A Cam Plate/Hub Sub-Assy. 1 515-7139-00
6B Flag Bracket (secured to 6A by 6C) 1 535-8774-00
6C* Rivet, 1/8" g X 3/16" Lg. 2 249-5001-00
6D Counter Weight (secured to 6A by 6E) 1 535-9011-00
6E* #4-40 X 3/16" PFH MS (Zinc) 1 237-6087-00

7  Screened Plastic (Butyrate) -29 1 830-5982-29
Item 7 is secured to Item 6 by: ~ Spacer .093" (Qty. 1) (254-5029-01), #4-40 X 1/2" PPH MS
(Sems) Zinc (Qty. 1) (237-5813-00) and #4-40 Nylon Stop Nut (Qty. 1) (240-5303-00)
Special Ordering note on Item 7:  The individual piece may not be available in which case
the entire sheet must be ordered. See Sec. 4, Chp. 1, Parts Identification & Location, Pg. 57.
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* An asterisk (*) indicates item(s) are not noted in the pictorials.

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

" 1# 1$% &#' | # 0 " 1# 1$% &#' | # 0
1® Left Plastic Ramp Riveted Assembly 1 515-7154-01 7  Magnet Support Bracket 1 535-7994-00
OVE® RIVETED ASSY. PART N° WILL INCLUDE: Item 7 is secured to Item 1A by:  #6-32 X 3/8" HWH Swage (Ser) Zinc (Qty. 2) -
O?RE'TR’Igln?pA(I%Iain No Parts) 1 545.5978-01 (237-5976-02) and #6 Washer (Qty. 2) (242-5001-00)
1B Ramp Flap (secured to 1A by 1D/1E) 1  535-8841-00 8  Mini-Coil, 29-1000 1 090-5059-00 [Ksp)
1C #555 Wedge Base Offset Socket 2 077-5029-00 Item 8 is secured to Item 7 by: ~ #8-32 X 3/8" PPH MS (Sems) Zinc (Qty. 1) (232-5301-00)
(secured to 1A by 1D) 9 Clear Plastic (Butyrate) -011 1 830-5984-011
1D* Rivet, 1/8" g X 3/16" Lg. 4 249-5001-00 tem 9 is secured to ltem 1A by:  #6 X 3/4" PPH (Zinc) (Qty. 3) (232-5003-00) and
1E* #6 Lock Washer (Riveting) 2 246-5000-00 3/8" X 3/8" Spacer Gray (Qty. 3) (254-5000-12) Special Ordering note on ltem 9:
2 #906 Wedge Base Bulb (Clear) 2 165-5004-00 The individual piece may not be available in which case the entire sheet must be ordered. N~
o : See Section 4, Chapter 1, Parts Identification & Location, Page 57.
3 Mini-Mars Light Cvr. (Snap-In) Yellow 1 550-5030-06 10 Deflector Pad (Rubber Bumper) 1 545-5428-00
Mini-Mars Light Cover (Snap-In) Blue - - = =
4 T g (Snap-In) 1 550-5030-05 11 Decal -26 (from Decal Sheet Set)y Lower 1 820-6284-26
5  Gate (Roll-Under) Assembly 1 515-6556-02 Decal -27
ORDERING ABOVE (ITEM 5) SUB-ASSY. PART N° WILL INCLUDE: | 12 Decal-27 (from Decal Sheet Sey 1 820-6284-27
ltems 11/12 are adhered to the top of ltem 1A.  Special Ordering note on Items 11/12:
5A Gate Bracket ) 1 535-7756-02 The individual piece may not be available in which case the entire sheet must be ordered.
5B Wire Form ('??fabOV(IEI Itel'g) ) 1 535-7755-02 See Section 4, Chapter 1, Parts Identification & Location, Page 57.
5C Micro Switch (for Roll-Under Gate 1 180-5087-00
2 13 Decal Left Ramp (from Decal Sheet Set) 1 820-6293-02
5D: SWItCh BOdy Protect Plate 1 535-6539-00 Item 13 is adhered to the bottom of ltem 1A.  Special Ordering note on Item 13:
SE* Diode, 1N4001 1 112-5001-00 The individual piece may not be available in which case the entire sheet must be ordered.
5F* #2-56 X 1/2" HWH ser UNS #4HD TR3BO 2 237-5937-02 See Section 4, Chapter 1, Parts Identification & Location, Page 57.

6 Gate (Roll-Under) Assembly 1 515-6556-04 _ _ _
ORDERING ABOVE (ITEM 6) SUB-ASSY. PART N° WILL INCLUDE: | Left Plastic Ramp is secured above the playfieid by:

6A Gate Bracket 1 535775601 | g o vaashor (o) (rosomnagy. 22 (232:6201:00)

6B Wire Form (on above item) 1 535-7755-02 c #4 X 5/8" PFH (Black) (Qty. 2) (237-5833-00)

6C Micro Switch (for Roll-Under Gate) 1 180-5087-00 E iig i m: Hex gpaceizg-gg Ep Egty- R ggi-gggg-&gg
* i - ex Spacer #6- A = -

6D* Switch Body Protect Plate 1 535-6539-00 = sox1 " PPH Zincp(ow_ 1 (232_5807_‘50)

6E* Diode, 1N4001 1 112-5001-00 G 1" X 3/8" Spacer Gray (Qty. 1) (254-5000-04)

6F* #2-56 X 1/2" HWH Ser UNS #4HD TR3BO 2 237-5937-02

Items 5 & 6 are secured to Item 1A by: ~ #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2/per) Note: Item D is mounted on a Ramp Mounting Bracket (515-6508-00) on the wood rail.
(232-5201-00) and #6-32 Nylon Stop Nut (Qty. 2/per) (240-5005-00)

™ (
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* An asterisk (*) indicates item(s) are not noted in the pictorials.

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

I" 1 # 1$% | # 0
1® Right Plastic Ramp Riveted Assembly 1  515-7155-00
ORDERING ABOVE ® RIVETED ASSY. PART N° WILL INCLUDE:

1A Ramp (Plain No Parts) 1 545-5979-00
1B Ramp Flap (secured to 1A by 1D/1E) 1 535-8840-00
1C #555 Wedge Base Offset Socket 2 077-5029-00
(secured to 1A by 1D)
1D* Rivet, 1/8" g X 3/16" Lg. 4 249-5001-00
1E* #6 Lock Washer (Riveting) 2 246-5000-00
2  #906 Wedge Base Bulb (Clear) 2 165-5004-00
3  #555 Wedge Base Socket Laydown 1 077-5026-01

Item 3 is secured to ltem 1A by: 1" X 3/8" Spacer Gray (Qty. 1) (254-5000-04), #6-32 X
1 "PPH MS Zinc (Qty. 1) (237-5510-00) and #6-32 Nylon Stop Nut (Qty. 1) (240-5010-00)
Item 3 Special Note: Location may differ than that of the drawings. It can be positioned in
front of Item 9, same side. All securing hardware referenced is correct.

4  #555 Wedge Base Bulb (Clear) 1
5  Mini-Mars Light Cvr. (Snap-In) Orange 1  550-5030-07
6  Mini-Mars Light Cvr. (Snap-In) Green 1 550-5030-04
7  Light Reflector (Silver Plastic) 1 545-5409-01

8 Gate (Roll-Under) Assembly 2 515-6556-04
ORDERING ABOVE (ITEM 8) SUB-ASSY. PART N° WILL INCLUDE:

165-5002-00

8A Gate Bracket 1 535-7756-01
8B Wire Form (on above item) 1 535-7755-02
8C Micro Switch (for Roll-Under Gate) 1 180-5087-00
8D* Switch Body Protect Plate 1 535-6539-00
8E* Diode, 1N4001 1 112-5001-00
8F* #2-56 X 1/2" HWH sSer UNS #4HD TR3BO 2 237-5937-02

Item 8 is secured to Item 1A by:  #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2/per)
(232-5201-00) and #6-32 Nylon Stop Nut (Qty. 2/per) (240-5005-00)

<%

#$#1

O~
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" 1 # 1$% &#' | # 0
9 Ramp Protector Bracket 2 535-6707-00

Item 9 is secured to ltem 1A by:  #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2/per)
(232-5201-00) and #6-32 Nylon Stop Nut (Qty. 2/per) (240-5010-00)

10 Clear Plastic (Butyrate) -012 1 830-5984-012
Item 10 is secured to ltem 1A by:  #6 X 3/4" PPH (Zinc) (Qty. 3) (232-5003-00) and
3/8" X 3/8" Spacer Gray (Qty. 3) (254-5000-12) Special Ordering note on Iltem 10:

The individual piece may not be available in which case the entire sheet must be ordered.
See Section 4, Chapter 1, Parts Identification & Location, Page 57.

11 Deflector Pad (Rubber Bumper) 1 545-5428-00
12A Decal -25 (from Decal Sheet Set) Lwr. Top 1 820-6284-25
12B Decal -25A (from Decal Sheet Set) Lower 1 820-6284-25A

13 Decal -28 (from Decal Sheet Set) 1 820-6284-28

Items 12/13 are adhered to the top of Item 1A.  Special Ordering note on Items 12/13:
The individual piece may not be available in which case the entire sheet must be ordered.
See Section 4, Chapter 1, Parts Identification & Location, Page 57.

14 Decal Right Ramp (from Decal Sheet Set) 1 820-6293-01

Item 14 is adhered to the bottom of Item 1A.  Special Ordering note on Item 14:
The individual piece may not be available in which case the entire sheet must be ordered.
See Section 4, Chapter 1, Parts Identification & Location, Page 57.

Right Plastic Ramp is secured above the playfield by:

A #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2) (232-5201-00)

B #6 Washer (Qty. 2) (242-5001-00)

C #4 X 5/8" PFH (Black) (Qty. 2) (237-5833-00)

D 1-3/4" X 1/4" Hex Spacer #6-32 Tap (Qty. 1) (254-5008-10)

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

Right Plastic Ramp is secured onto the Back Panel by:

C #4 X 5/8" PFH (Black) (Qty. 1) (237-5833-00)

Note: Item E  is mounted on a Ramp Mounting Bracket (515-6508-00) on the wood rail.
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Views of "Austin Powers (Page 74)", "Fat Bastard (Page 82)" & "Mini-Me " Figuri differ than actual part on




1 Ball Deflector Coil Mounting Bracket 1 535-6857-02

2  Caoil Retaining Bracket 1 535-5203-03
Item 2 is secured by:  #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)

3 Coil, 26-1200 1 090-5044-00T

ORDERING ABOVE (ITEM 3) COIL PART N° WILL INCLUDE:
Diode, 1N4004 (positioned at top) 1 112-5003-00
4  Cail Sleeve (Short) (Formost #10-7077) 1 545-5076-01
5  Spring Washer (17/32"ID X 3/4" X1") 1 269-5002-00

6  Solid Plunger Assembly 1 515-6858-00

7  Compression (Relay) Spring 1 266-5022-01
#10-32 Adj. Spindle Stop wRubber Tip 1 280-5014-00

Item 8 is secured by:  #10-32 Keps Nut (Qty. 1) (240-5208-00)

Ball Deflector Assembly (500-5788-02) is secured under the playfield by:
#8-32 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00)

1 Up/Down Post Coil Mounting Bracket 1 515-6840-00

2  Adjustment Spindle Stop Bracket 1 535-8303-00

3  Coil Retaining Bracket 2 535-7356-00
ltems 2 & 3 are secured by:  #8-32 X 3/8" Swage (Serr) Zinc (Qty. 2/per) (237-5975-00)

4 Coil, 23-1100 (ORG) 1 090-5030-00T
ORDERING ABOVE (ITEM 4) COIL PART N° WILL INCLUDE:

. Diode, 1N4004 (positioned at top) 1 112-5003-00

5 Coll Sleeve (with extension) 1 545-5847-00

6  Spring Washer, 17/32" ID X 3/4" X 1" 1 269-5002-00

7  Plunger & Shaft Assembly 1 515-6844-00

ORDERING ABOVE (ITEM 7) SUB-ASSY. PART N° WILL INCLUDE:

7A Ball Bumper Plastic (Top) Red 1 550-5029-02
7B* Roll Pin, 3/32" g X 1/2" Long 1 251-5002-00
7C* Retaining Ring, 1/4" g Shaft 1 270-5002-00
7D Plunger & Shaft Sub-Assembly 1 515-6841-00
7E Plunger Head 1 530-5511-00
7F #10-32 X 3/8" PPH MS (Sems) Zinc 1 232-5401-00

8 Compression (Relay) Spring 1 266-5022-01
9 #10-32 Ad]. Spindle Stop wRubber Tip 1  280-5014-00
Item 9 is secured by:  #10-32 Keps Nut (Qty. 1) (240-5208-00)

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

'+

*  An asterisk (+) indicates item(s) are not noted in the pictorials.

1. Item 7D, part of Item 7, Plunger & Shaft Sub-Assembly, is 1 piece
and cannot be ordered separated.
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Use the below Coils Detailed Chart Table

in conjunction with Sec. 5, Chp. 1, Backbox I/O Power Driver Board

Detailed Wiring Diagram (I/O Board Connectors J6, J7, J8 & J9) and Backbox Board Layout Wiring Diagram:

Drive Trans-

istor (D.T.

Driver

D.T. Control
Line Color

D.T. Control
Line Connect

Power
Line Color

Power Line
Connnection

Power
\oltage

Coil GA-Turn
or Bulb Tvype

26-1200

#1 |TROUGH UP-KICKER Q1 | /OPwr.Dwr. |BRN-BLK | J8-P1 |YELVIO |J10-P4/5 50 voc | 281200
#2 |AUTO LAUNCH Q2 | /OPwr.Drvr. [BRN-RED | J8-P3  |YELVIO |J10-P4/5 50 voc | 24940
#3 |scoop Q3 | VO Pwr.Drvr. |BRN-ORG | J8-P4 |YEL-VIO |J10-P4/5 BO voc | ,,25:800
#4 |LASER BEAM EJECT Q4 | VOPwr.Drvr. [BRN-YEL | J8P5 |YELVIO |J10-P4/5 50 voc| 24940
#5 |FLASH: TIME MACHINE Q5 | /O Pwr.Drvr. [BRN-GRN | J8-P6 ORG | J6-P10 PO voc | #89 Bulb
#6 |FLASH: RIGHT RAMP (LOW) Q6 | VO Pwr.Drvr. |BRN-BLU | J8-P7 ORG | J6-P10 20 voc | #9068 Bulb
#7 |DANCING AUSTIN Q7 | VOPwr.Drr. |[BRN-VIO | J8-P8 |YEL-VIO |J10-P4/5 B0 voc | 281200
#8 |TOILET POST Q8 | /O Pwr.Drvr. [BRN-GRY | J8-P9 BRN J7-P1 O voc | 27-1500

090-5004-00T

Drive Trans-

D.T. Control

D.T. Control

Power Line

Power

istor (D.T.

Line Color

Line Connect

Connnection

Voltage

Coil GA-Turn
26-1200

#9 |LEFT BUMPER Q9 | V/OPwr.Dwr. |BLU-BRN | JO-P1 |YELVIO |J10-P4/5 50 voc | 26:1200
#10 |RIGHT BUMPER Q10 | VO Pwr.Drvr. |BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50voc | 251200
#11|BOTTOM BUMPER Q11 | VO Pwr.Divr. |BLU-ORG | J9-P4 |YELVIO |J10-P4/5 50 voc|,28:1200
#12 |FLASH: LEFT RAMP (HIGH) Q12 | 1/0 Pwr.Drvr. |BLU-YEL | J9-P5 ORG | 36-P10 p0 voc | #906 Bulb
#13|FLASH: RIGHT RAMP (HIGH) Q13 | I/O Pwr.Drvr. |BLU-GRN | J9-P6 ORG | J6-P10  po voc | #3906 Bulb
#14 | TIME MACHINE MAGNET Q14 | /O Pwr.Drvr. |BLU-BLK | J9-P7  |VIO-YEL |J10-P3 50 voc| 29480
#15 |LEFT FLIPPER (50v RED/YEL) Q15 | /O Pwr.Drvr. |ORG-GRY | Jo-P8 | RED-YEL | 310-p1/2 |50v0c | 23990
#16 |RIGHT FLIPPER (50v REDIYEL) Q16 | voPw.Dv. |ORG-VIO | Jo-P9 | BEREL | a10-P12 |50v0c |, 231100

Drive Trans-

Driver

D.T. Control

D.T. Control

Power Line

Power

Coil GA-Turn

jstor (D.T.

Line Color

Line Connect

Connnection

\oltage

or Meter #

23-800

#17 |LEFT SLINGSHOT Q17 | VO Pwr.Dnr. [VIO-BRN | J7-P2 BRN J7-P1 PO voc | ,23800
#18 |RIGHT SLINGSHOT Q18 |0 Pwr.Dnr. |VIO-RED | J7-P3 BRN J7P1  po voc | 23800
#19|DR. EVIL MOTOR RELAY BOARD | Q19 | l/O Pwr.Drvr. |VIO-ORG | J7-P4 BRN J7-P1  po voc | Relay Bd
#20|TIME MACHINE MTR RELAY BD | Q20 | /O Pwr.Drvr. |VIO-YEL | J7-P6 BRN J7-P1 po voc | Relay Bd.
#21|LASER BEAM MTR RELAY BD Q21 | /O Pwr.Drvr. |VIO-GRN | J7-P7 BRN J7-P1 o voc | Relay Bd
#22 |LASER BEAM DIVERTER Q22 | VO Pwr.Dwr. |VIO-BLU | J7-P8 BRN J7P1 20 voc| 29,1000
#23|ORBIT DIVERTER Q23 | I/0 Pwr.Drvr. |VIO-BLK | J7-P9 BRN J7-P1 20 voc | 321800
#24 |OPTIONAL COIN METER Q24 | I/O Pwr.Drvr. | VIO-GRY | J7-P10 RED J16-P7 |5 vpc | Meter Sv
D iode O e oted
oreTs CDmer T DTCom  DYCowol  Powsr o Pouerlne e
#25 |FLASH: LEFT ORBIT Q25 | /O Pwr.Drvr. [BLK-BRN | J6-P1 ORG | J6-P10 20 voc| #89Bulb
#26 |FLASH: TOILET Q26 | 1/0 Pwr. Drvr. |BLK-RED | J6-P2 ORG | J6-P10 20 voc | 789 Bulb
#27 |FLASH: LEFT RAMP Q27 | VO Pwr.Drvr. |BLK-ORG | J6-P3 ORG | J6-P10 20 voc | 89 Bulb
#28 |FLASH: CENTER RAMP Q28 | /O Pwr.Drvr. |BLK-YEL | J6-P4 ORG | J6-P10 20 voc| #89Bulb
#29 |FLASH: RIGHT RAMP Q29 | I/0 Pwr.Drvr. |BLK-GRN | J6-P5 ORG | J6-P10 20 voc | 789 Bulb
#30 | FLASH: RIGHT ORBIT Q30 | /O Pwr.Drvr. |BLK-BLU | J6-P6 ORG  |J6-P10 20 voc | #89 Bulb
#31 |[FLASH: POPS X2 Q31 |0 Pwr.Dvr. |BLK-VIO | J6-P7 ORG | J6-P10 20 voc | /89 Bulb
#32 |FLASH: LEFT RAMP (LOW) Q32 | /O Pwr.Drvr. |BLK-GRY | J6-P8 ORG | J6-P10 20 voc | #206 Bulb

165-5004-00

Drive Trans-
jstor (D.T.

Driver
OQuput Board

D.T. Control
Line Color

D.T. Control
Line Connect

Power Line
Connnection

Power
Voltage

Coil GA-Turn

} I. Expand 26-1200
AUX 1: LEFT UP/DOWN POST Q1 i WHT J3-P11 BRN J7-PL |20vpe | S0n
] _ 23-1100
AUX 2: CENTER UP/DOWN POST Q2 N RED J3-P10 BRN J7-P1  |20voC | Eo
AUX 3: RIGHT UP/DOWN POST Q3 Sol. Expander ORG J3-P9 BRN J7-P1  |20voc | 261200




Chapter 1 of 4

Backbox Wiring

. . .. . FROM
Backbox 1/0 Power Driver Board Detailed Wiring Diagram BLKORG
———————————————————————————————————————————— - — = #89 24v AC
H . 25 J6 BLK-BRN Bulb
Partial View Clash. #2500 1 N
I/O Power Driver Board Leftomit 6+ |, [BLKRED 5
520-5137-01 Flash: # 26 . i
J2 & J3 Optional use of a Printer Interface, Toilet Q27 * | 5 | BLK-ORG ( I % g
see Sec. 5, Chp. 3, ... Coin Door Wiring ..., Pg. 98 Flash: # 27% = = - COMM
For UK USE ONLY Left Ramp )l BLK-YEL [ole) WHT
(Skill Shots: Left & Right Up/Down Posts, and Center Up/Down Post) Q28 ~ 4 -l JaRreg Relay Board
For a detailed Schematic of the Solenoid Expander Bd. and the Flash: # 28% = > (SPI: 520-5010-00) FROM
Component Layout & Parts, see Sec. 5, Chp. 4, PCBs, Page 132 Center Ram ( -
P + BLK-GRN IS YEL-BLK
FROM Q29 ~ 5 ) (@] Voltage Outputs
LBRN [T  Flash: #29% o0 or. Evi 24y AC
+02vz)vosvg /O BD. Right Ramp 030 * o BLK-BLU Fal 8 Playfield
Flash: # 30% > S (SPI 041-5030-00)
WHT AUX 1 : : (=]
11 |BLU-WHT [4 Up/Déx;:Ql ° +26-17003 Right Orbit Q31 = |, |BLK-VIO N &
X os
o [BRN-WH G oDt 0 = {4 RED 23 11004AUX2 . Flaihz: # 31% i 8 E
ops #906
Soa L BLK-GRY 3 Om FROM
l ORG AUX 3 Q32 8 %P ' BLK-ORG
Up/%%\lr:\: Q3 & M Flash: # 32% - - X1 AC Voltages
e 1 Left Ramp 24v AC
e G% (Low) = o ORG 20V DC LOW POWER ) " S
on o] L — — 1 -
Solenoid Expander 37 BRN 20V DC LOW POWER Sew D.
PC (Auxilliary) Board 1 & e
(SPI: 520-5192-00) g -
For Repl Cable Wiring H VIO-BRN o 8 =NEL AN,
o o o o ) a1 ames P vz K 23.800 ST
use SPI Part Number: 036-5463-29 . Left &J WHT
Slingshot 1 VIO-RED
Q18 ~ 13 23-800 Relay Board
FROM Right # 18W (SPI: 520-5010-00) FROM
WHT-RED i
Transformer Slingshot Q19 = |4 VIO-ORG h Voﬁaijlé-gllﬁléuts
16vAC Dr. Evil # 19% Time Machine 24y AC
: tor
Motor Relay Bd. ~ Pl O' Id J10-
BRIDGE 2 Q20 - 6 VIO-YEL M (SPI! 0:1%'58079700) P10
20V LOW Time Machine # 20 1/0 BD.
CURRENT Motor Relay Bd.

COILS Q1= |4 VIO-GRN

Laser Beam #2

E

GND
BRDG 2 Motor Relay Bd. 1 ~ FROM
FROM Q22 = | g |VIO-BLU [59.1000 BLK-ORG
RED-WHT Laser Beam # 22% AC Voltages
Transformer =

16v AC

5A
Slo-Blo

Diverter 24v AC
Gk VIO-BLK_[32.1800 J
Orbit W

Coin Meter Js

Transformer = FROM - N + ONU
13v AC Q1 T |BRNBLK 1561200 RED comm
Power Out
Trough # 1 —\| By DC WHT
8 Up-Kicker Q2" BRN-RED % A4 | —-=-==Z=- Relay Board
3 24-940 1 FROM (SPI: 520-5010-00)
Auto #2 —V

FROM
ORG YEL-BLK

Launch = Low Power
- Voltage Outputs
Q3 4 BRN-ORG 23-800 ] +20v DC Laser Beam 2?1\, Acp
J13- Scoop #3 %/V\—{H J6- Motor

i =
Diverter Q24 = 110 VIO-GRY, OEH%NEL 4 Jég_ g A
FROM Optional #24%— CABINET w 1/0 BD. < N.O.
BLU-WHT - C.
o
E

BRIDGE 20
CONTROLLED
LAMPS

BRDG 20 P10 (Kicker) < P10 Playfield
BLTJR:WHT I/O BD. Q4 5 BRN-YEL ["94.-940 ! /O BD. (SPI: 041-5081-00) /6 BD.
Transformer FROM Laser Bé%_am #4 WH
13v AC BLU ject 1 i ‘
LAMP COLUMNS Q5 6 BRN-GRN

+18v DC Flash: #5 —\{H |

Time Machine
) Flash: #GWHH e | X
Right Ramp (Low) o7 = . BRN-VIO (561200 |
S Bio D:chi?_g #7 WH
BRPSER o s BRNGRY (5715004 ——+d T2
CURRENT Toilet #8 H — 1/0 BD.
COoILS =

Post FROM

o ) JllTO YEL-VIO 50V DC LERN
|s|— HIGH POWER oV DG UOBEVW‘E_Z%N_
Jo |

1

BRN-BLU

Ji1-
P3
1/0 BD.

BLK-YEL
AC Voltages IN GND
48v AC

BRDG 1

F21 .
3A/4A Slo-Blo

Bumper = Low Power Voltage Outputs
Q10 |, |BLU-RED *7 L +20vDC +50v DC
s FOR Buffqig'éﬁ " 10% { S N
WBLKORG = == MAGNET(S) ’ Qu |4 [BLU-ORG [56 1700 WG ED. VG BD.
VIOYEL Bottom # 11%% t v

Backbox ...

48v AC D iod
votiage Outpits | 01-016 Bumper Q12 |, |BLU-vEL on
+50vDC S 20NTOE Flash: # 12— Sone
110-0106-00 -
Left Ramp (High) 13" BLU-GRN | MAGNET
gote: dA_Ilé:oils res uwr‘e dio!deds‘ o 5 Flash: #13 Q ?{ 6
ome diodes may e located on - N o
Terminal Strips &not on the coll tselr, QTIPl%% Rt. Ramp (HailShj = BLK]|20 -480|BLK ..
D iode 110-0067-00 Q14 |7 |BLU-BLK »
Time Machine

-|Q" | Terminal Strip
Stp Magnet RERQML
Fuses are located under Voltage Outputs
()Iayfleld NEAR assembly +50v DC

See Section 5, Chapter 2,
Playfield Wiring) J10-
P1/P2
1/0 BD.

For the Playfield Terminal Strips,
Fuses & Misc. Wiring Descriptions &
Locations, see Section 5, Chapter 2,
Playfield Wiring.

Left Flipper
(50v RED/YEL)

o)
O
Q

0p]

Right Flipper
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Backbox Board Layout Wiring Diagram

Important Note:

o (<l _BLK-BRN
When connecting any Ribbon Cable, always ensure WHT-BRN-BLK [ NOT USED NOT USED (3| BLK-RED
the "Red Line" side of the ribbon cable goes to the SR 19 2o |~ BIBE
) . N ORN-WHT o -
Pin-1 side of any Dual 0.1" Header Connector. BRN-WHT 55| > O |"Braik
KECEB)L oo & g K-VIO
TO DISPLAY CONTROLLER %Yiﬁg 32(2 J2 & J3 (N/C) - ;3 EE\({-%RJ
BLU % . ola -
CN7 From e m— S sed for Optional |clS/*oRG 20y Be
YEL ; N
Cabinet & ORG S Printer Interface
Playfield BRN 1) Connection g BRN+20v DG
E S8 vio-BRN
NNNNNNNNNNNY S ) =98 mg VIO-RED
2 FOOO0000P0E000 26 ORG-WHT g J3-P9/10/11 Required o |« |3 VI0-ORG
" o 1 hobbbbbbbbbbb] 25 ORG-GRY " for SoI%nglg Exgander ,\gg o |ol¢KEY (P-5)
3 TO PLASMA ORG-VIO o oar 5z |olAfvioyEL
HT-BRN 50|, CONTROLLER ORG-BLU g“’ ZE ™oy NggLLo;&BN
HT-RED 5o 2~ ORG-GRN_ |57/ <G 29 |» 50-BLU.
HT-ORG [5/| 92 e ORG-YEL ° Je N 9% |o I ua-BrK.
UL Bl SeD G mEE Hemced 2
WHI-GRN &w ORG-BLK 1XY| 3 = {Opt. Coin Meter}
KEX(BA) p< |« ‘égo ©) ORG-RED g: =° s
T TR y e rep  GRGBRN " = me
wHT-GrRY | — 238 Y = e [FEREVES
Slkal O =588 07 £2 |5 *BRN-RED
= g8 = ———y < £5 | BrernorG
o (&) 0gkged \ 2 0052 | |5 BRN-YEL
BLK-RED _[~fq] s o (330 \ 2 © ol |2[Z BRN-GRN _
BLK S [ e & O I3 |8 eRNBLU
GRY-BIK 157|£2 3™ 20 | 2 BRN-VIO
255 @@ ¢} I -
GRY-VIO X728 ™ a @F‘ |o (O BRN-GRY
Nie ot 97| 25© A= Tac we >
NC ___ Selo — Bl
. o
%gm E'_LZ) Z@ RED-WHT _ 16vAC >[,§D. =15 _BLU-BRN
GRY-0RG 7| OB RED 8vAC | w = £ |JRCBLU-RED
GRY-RED |5 ,|BE S “51-RED +5vDC ] To 9 || KEY(P-3)
GRY-BRN_[5|7| 4= oY ok |~[BLBLK(GND)~ | RED 8vACL IS @] £ b= z2 |2 U-ORG
BLK )5 5 ZU |03 BLK-WHT-12v| GRY-WHT (GND) e @@ OES |0 U-YEL
= D) Z 32|18 DC| GRY lovacl [ 5 d) o5~ i ™ol |o[J BLU-GRN
= Q3L /o - sLu-wnt — 1avac) | O O. @ L A< I3 |~ [S BLU-BLK
5 o[} CRY-WHEIN'GRY-GRN ___19vAC ) @ 5;('7 MN %w o3 ORG-GRY _
e «[JORG-VIO
GRN-GRY 51 o 0y WHT-RED _ 16vac| L= = Jo 3 ) e
RNy 19| 5 &) W BLU-WHT __ 13vVAC & §
RN-BL ~ S = (=15 _RED-YEL +50v DC
SRNBLK 10 §§U2'> CN2 a 8 “[SRep-vEL+50vDC
GRN-ORG |57 2% =l - |JVIO-YEL +50vDC
GRN-RED 187| 5BO From eV RO o{‘;g 2B YEL-VIO +50vDC
A GN3, WOBd. e © e e —
DG fepa egrseg  NOTUSED (GND) 4 = m93 1k
}\7 6]5 [a 3[2 1\} [ ] fg 2 = o|-BLK(GND)
7 : g oQBLK(GND)
cnN¥ To RED +5vDClH - g;@ |8|C——24rAC
m NIC +5yDQ B
i Tz REs——evpdo| 504 e
Cabinet & @3 RED savndle| & 4 @ [ELI¥EL:BLK 48vAC
A S| - -
p|ayf|e|d mmmgggg RED ++531DQ8?P . H%E_(D (©|BLK-ORG 48vAC
>[>| -GRY-RED +12vDQA,, rinter = BLK-YEL 48vAC
GRY-WHT +12v D7 A IME L) 3 [of v
W BLKWHT —-12v DS - [audio
vio 25 @ Ne
CN& To RN 8: z o
Speaker(s) AT sl
BEN-WHT 50 22 ~Nad B
KEY(P-5) HJT17 iy €
WHT-VIO E Ql.
WO < 2 J14 29 |2
- 1S 02 G.I's FROM '745 e
WHI-YEL 8. 3 TRANSFORMER z |t
91 j 2 5 6 25
9 g 0700 13 el
EE 3 Relye @3 COLUMNS (18v) =5
Al I R < 10987654321
CN2 To Jda=88 | L PE- A= 2 [LPYVRY 2 Ot
Display ax|doe | | 22 3 3|3 z9za9
et e e Sof o gudad ¥ el
> 0]x|>|o > Sdw > > >N D‘ffﬁ.“"
: 3 8 o> > >
[ [AENN-NoNE - ——————————————— ————— — —
CN2 1 L t d TO DOT MATRIX DISPLAY FROM CPU-SOUND
R .
S @8 | beh|nd RED —» RED
(07,00) 1
Ywis- : the Dot “loddddeld "[ofslele ¢
. 5
=l Matrix sislc elels e
@@@%@ | : 5(5/5(5] 05|52 23335888350z
=5 o
asS9 I Display Bl REEEFRREEERE
I =5/9/%0|5|@ 0|5|515|15I8 S S| ool <| <
2293352 JEEEE 5838220
%) (2R ' FEEtes 52222175
R s BE E 9
(9] CN1 | RIBBON CABLE RIBBON CABLE
O 7 6 5 4 3 2 1
. e ! I CN1 CN3
ol 8 Q2|2
X o I8 DISPLAY CONTROLLER BD.
+ —|— |0
SN1 e 520-5055-03
X REN z
rmr. LO0|x|©
835 <]z CN2
HEMEEER

09
QO
(@)
>
(@)
o
X
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Chapter 2 of 4

Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

I-O POWER G.l. RELAY
DRIVER BOARD
520-5137-01 ‘ ‘
'8 5 6 1
20v DC > i
g |
DO3Mp 1 : / / |
| L Y [} [ ) [ ] i
1 uz08 | 1 3 2 4 §
Transformer — 74HCT273 | :
— ata -
—  Latch — [ ) W—
PRI-103.5-115-207-230V — —
50/60Hz 750VA 1 [ L
CLASS 130 EPBO -
YEL [
1
VEL G... 5.7v AC
2 . .
> !:NRPCBJJ General lllumination
c
£ SR YELWHT| 5A 250v SLO-BLO Fuses
o %m VELWHT F27 F26 F25 F24
5
YEL-WHT
6
Bottom of Playfield J14
Shown as if lean-
ing up against the J15 | 9 8 U 6 S 4 3 2 1 |
Backbox. E = E o 5 d 5
w 9 = = 6l > o J15-P6 to J15-P1_I(Fuse F24)
e 33 ':E £l e e = BRN-WHT to WH
o g & = I o Location: In Cabinet. (Light Bd. X10)
o 2| 2=
WHT-BRN
.2
® 3
oM
BRN- 93
WHT = #10*
Note: Various Colors, see
Page 62 for Part Numbers.
J15-P7 to J15- P2 (Fuse F25)
=YEL to WHT-YE
Location: Upper Left Playfield X14
WHT-YEL _
.2
Circuit sa
2 < <
-
LYEL /1] L #14*
J15-P8 to J15- PBISFuse F26)
@@@@@@@@@@ ® =GRN o WHT-
Gls in Cabinet (Light Board X10) Locat|0n+ ggltrtlolgnogla%gilfc)si% o
WHT-GRN -
Circuit
Gl above 3 o}
S Pc!ﬁ?mrﬁl% GRN #1 oD
orﬁ’ Rt.gRamp (o] Connector YEL G_)
) L <
& o] J15-P9 to J15-P4 (Fuse F27) >
l ° =VIO to WHT-VIO (_ES
O Location: U r. & Mid. Rl ht Playfield X12 o
<] ove PIayfle d Spotlight X1
- wHT-VO - o c
[ O : | o Lo
(V) CII’CUIt $3 O
\ g 3 )
E (V) VIO i #13* 0p)
* G.I. Bulb quantities may change during production., " & sove PF s #555 eu
. . &@ : G I B Ib tt y h d d t Note: Gl ab P/F is #555 Bulb)|

w=J This Edge is *Upper PlayfieldZ. Bottom Assemblies Not Shovr clarity. \aasa)
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Playfield Switch Wiring Diagram CPU-Snd. Bd. CN5-

GRN-BRN/|, | g prive 1: Q1
Note: All switches require diodes. Some diodes are located on Terminal Strips OR on a Diode Board (under playfield) & not on the switch itself. GRN-RED i
b iode GRN-ORG 3 — Sw. Drive 2: Q2
o S - .
T erminal 4 — Sw. Drive 3: Q3
L GRN-YEL e
Diode " r 5 — Sw. Drive 4: Q4
on = GRN-BLK )
Diode =3 6 — Sw. Drive 5: Q5
Board 1= GRN-BLU
7 = Sw. Drive 6: Q6
For Switches: GRN-V|O )
Not Required 8 — Sw. Drive 7: Q7
Switch 1 Switch 9 Switch 17 Switch 25 Switch 33 Switch 41 Switch 49 Switch 57 GRN-GRY 9 |- Sw. Drive 8: Q8
L L o o L o Color Column ’
Lt. Button Not Not (M)0OJO Left Lt. Ramp Left Left "
(UK ONLY) Used Used Standup Orbit Enter Bumper Qutlane Pin Switch Drive
Switch 2 Switch 10  |Switch 18  |Switch26  |Switch34  |Switch42  [Switch 50  |Switch 58 Transistor
o u | - F«? . F«? — - — - IS
4IhS|C!tJIn Not Ctr. Ramp)| M(0)JO Spinner Lt. Ramp Right Left Re-
] Used Enter Standup (OPTO) Exit Bumper turn Lane
o5 |swichs ¥ [Switch 11 [Switch 18" [Switch 27" |Switch35 [Switch 43~ [Switch 51" |Switch 59 CPU-Snd. Bd. CN7-
SEf o Ly L« L o s L« L o 10— N/C
4w g | 6th Coin 4-Ball Not MO(J)0 Ctr. Ramp Lsr. Beam Bottom Left p—
| Slot Trough # Used Standup (OPTO) Home Bumper Slingshot WHT_BRN
Switch 4 Switch 12 Switch 20 Switch 28 Switch 36 |Switch 44 Switch 52 Switch 60 WHT-RED 9 — Sw. Return 1: U400
L L L s L o - 8 S .
F’T F’T — Sw. Return 2: U400
Rt. Coin 4-Ball Not MOJ(O) Not Lsr. Beam Dancing Right WHT-ORG
Slot Trough #; Used Standup Used Enable Austin Outlane ‘ WHT-YEL 7 — Sw. Return 3: U400
Switch 5 Switch 13 Switch 21 Switch 29 Switch 37 Switch 45 Switch 53 Switch 61 -
6 — . .
- ~ ~ - - - - - WHT-GRN Sw. Return 4: U400
Cnt. Coin 4-Ball (A)ustin Rt. Ramp Lsr. Beam Fire Right Re- 5 — Sw. Return 5: U401
Slot-DBA Trough #3 Toilet Standup Enter Loaded Button turn Lane ‘ WHT-BLU
Switch 6 Switch 14 Switch 22 Switch 30 Switch 38 [Switch 46 Switch 54 Switch 62 WHT-VIO 3 — Sw. Return 6: U401
— Sw. Return 7: U401
Lt. Coin 4-Ball Tr. Dr. Evil (P)owers Rt. Ramp Start Right WHT-GRY
Slot VUK Opto Up Standup Exit Scoop Button Slingshot, 1 — Sw. Return 8: U401
w_g Switch 7 Switch 15 Switch 23 Switch 31 Switch 39 Switch 47 Switch 55 Switch 63 Color Row
Ely . . L L s L PN Switch Return
W& 2 | 5th Coin ...Stack- Dr. Evil Dr. Evil Lt. Right Left Top Slam Not Ic
W | Slot ing Opto Down Standup Orbit Lane Tilt Used Source N°:
Switch 8 Switch 16 Switch 24 Switch 32 Switch 40 Switch 48 Switch 56 Switch 64 LM339AN "
s L s o o s o
Rt. Button Shooter Dr. Evil Dr. Evil Rt Not Right Top Plumb Not
(UK ONLY) Lane (Target) Standup Used Lane Bob Tilt Used
Please Note: Switch & Lamp Descriptions may differ slightly than that of the Dot Display due to space restraints. I-O Bd ) J 13- Power Qut for
18v for Disp.
. .. . .10 BLUE ¥ &
. Sup. Bd.
Playfield Lamp Wiring Diagram YEL_BRN' CNi-Pin 6
9 - Lamp Drive 1: U17
Note: All lamps require diodes. Some diodes are located on Terminal Strips (under playfield) & not on the lamp itself. - )
b iode YYIIEEII__ ORIEg 8 - Lamp Drive 2: U16
o) 8 - .
T erminal 7 |- Lamp Drive 3: U15
St YEL-BLK| ¢ | Lamp Drive 4: U14
For Lamps: YEL- RN . )
13,14, 15 & 54 G 5 — Lamp Drive 5: U13
YEL-BLU| , | Lamp Drive 6: U12
YEL-VIO o
3 — Lamp Drive 7: U1l
YEL-GRY| |

LMP 1 LMP 2 LMP 3 LMP 4
Mini Me Mini Me Mini Me Mini Me
1 (Bot) 2 3 4 (Top)

LMP 9 LMP 10 @ LMP 11 LMP 12
(M)0J0 l M(0)JO l MOW)O MOJ(0) l
@ LMP 17 @ LMP 18 @ LMP 19 @ LMP 20
Bonus Bonus Bonus Bonus

1 2 3 4
@ LMP 25 @ LMP 26 @ LMP 27 @ LMP 28
Bonus Bonus Bonus Bonus

75 100 200 300
LMP 33 LMP 34 LMP 35 LMP 36
Evil Sub ’
(AP A(P) Henchmen Drill
LMP 41 LMP 42 LMP 43 LMP 44
Toilet Toilet Toilet Toilet.
1 (Bot) 2 3 4 (Top)

LMP 6 LMP 7 LMP 8 Color — Lamp Drive 8: U10
Column
. Pin .
Alotta Special Mystery I_é\mp Drive

LMP 14 LMP 15
[ D
Bottom

Bﬁrlglc?er L= | Bumper B3 Baby
LMP 22 LMP 23 LMP 24
BC;.%US BOZI}’US BDsnOUS
I-O Bd. J12-
LMP 30 LMP 31 LMP 32 RED BRN [
Bonus Bonus Bonus -  Lamp Return 1: Q33
=~ = N RED-BLK| , | Lamp Return 2: Q34
LMP 38 LMP 39 LMP 40 RED_ORG B Lamp Return 3. Q35
E@Zﬁ: Bai?;rd Mini Me RED'YEL
@LMP 46 @ LMP 47 E@? LMP 48‘ RED-GRN
S(HAG SH(A)G SHA(G) RED-BLU

Lamp Return 4: Q36

~ Lamp Return 5: Q37
LMP 54 LMP 55 LMP 56 RED-VIO
\ RED-GRY

e
Shoot Agai

L. Lamp Return 6: Q38
~ Lamp Return 7: Q39
— Lamp Return 8: Q40

© 0 o g A~ W N P
T

n
@D
o
ol

Lsr. Beam Lsr. Beam

.. 1 (Bot) 4 (Top) S X Used Used R ED_WHT

—_ ] . - 1 - :

QJ MaTc'ﬁ‘nee 2 MaTclmﬁe 3 Virtucon MOJO E’Z(aﬁla Color — Lamp Return 10: Q42
Sh LMP 66 LMP 67 LMP 70 LMP 71 LMP 72 12+ N/C From I-O Pwr.

- Driver Board

D Sub Sub Not Not Not Not pin Row J16-Pins 9-15

— Drill 2 Drill 3 Used Used Used Used Lamp Return

o LMP 74 LMP 75 LMP 77 LMP 78 LMP 79 LMP 80 Transistor

. . . Source N°:

- o - O
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Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

Explanation:
All switches, lamps, coils require diodes. The
diodes not physically located on the switch,
lamp or coil are located on Terminal Strips or
Diode Bd. under the playfield. The Switch &
Lamp Matrix Grids also note which switch or
lamp has a diode on a Terminal Strip (noted by
"DOTS" meaning: "Diode on Terminal Strip")
~i° | or Diode Board (noted by "DODB" meaning:
'l "Diode on Diode Board").
Note: This game there is no Diode Board used.

Austin Powers
Terminal Stri
CO| 14 (Q14§

net
Tlme Machine

Bottom of Playfield

Shown as if lean-
All fuses are rated: ing up against the

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

' general Iocatlon \
> (your game may -
~ differ slightly).

Austin Powers
Term|nlal Strip:

@ T
"{S? :@a i
Py

Austin Powers
Terminal Strip:

O

- S;?otllghts X2
)) (@) Dr. Evil Target
— OR
18
5y \olﬂ
N [ °
\_, =

Austin Powers
Terminal Stri LP
Lamps 13-1:

Left & Right
Bumpers

YEL-BLU

3K
%ED BLK
[ 3K

YEL-GRN

ED-BLK
LK

See the Pink Pages, Playfield - General
Parts (Below) (Page 54) for Terminal Strips,
Diodes, Fuses and Fuse Holders Part N1s.

3 ONIO)
° [@UE)

Lamp 14

|Lamp 13

L=
2
Y—
)
<
o
To)
O
O
)]

o o
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2-Flipper Circuit Wiring Diagram

The White Star Board System ' has allowed us to simplify the Flipper Circuit to the point where we have eliminated
the Flipper Board all together. The Flipper Circuit is now configured the same as any other Solenoid Drive Circuit.

GRY-GRN

GRY-YEL

GRY-ORG . .
Technical Overview

GRY-BRN Our Flipper System
uses one supply voltage
PO2000000000 (50v DC) for both kick &
hold. Once the Game
CNe  DEDICATED CPU detects a Flipper
Cabinet Switch closure
(during game play) it
CPU-SOUND BOARD applies a 40msec pulse
(PARTIAL VIEW) to the gate of the Flipper
Drive Transistor (STP-
® pPER O RIGHT wo O LEFT 20N10L). If it continues

N.O. FLIPPER N.O. FLIPPER 0. FLIPPER to detect a Flipper Cab-
%, LBINET R, BT R, GABINET inet Switch closure (the
player holding the button
NOT in) it will continue to
pulse the flipper drive
transistor Imsec every

LEET 12msecs for the dura-
N.C. Lo N.C. EOS tion of the hold cycle.

SWITCH SWITCH
NOTE: The E.O.S. (End-Of-
N.C. = Normally Closed Stroke) Switch serves
N.O. = Normally Open the same function as
BLK before as it prevents
(GROUND) foldback when the play-
er has the flipper ener-
0000000000600000 gized to capture balls.
! 10 15 The E.O.S. Switch is a
FOSIERQUT J16 MOS FET normally closed switch

STP20N10L which opens approxi-
14 A L'— mately 1/16" when the
° 1 flipper is energized. The
Game CPU will detect a

Q15 AN H switch closure if the flip-

per bat is forced back by
016 AW\ T a high velocity shot or
I-O POWER VO I HIGH CURRENT rebound on the playfield

DRIVER BOARD OUTPUTS SOLENOIDS and will apply another
(PARTIAL VIEW) ) > 1J10 %9 57 n 40msec pulse of 50v DC

to the coil.

GRY-RED

0000000000 990000000

Note: If an Upper Flip-

RED-YEL 50V DC ORG-GRY Berttls use(zhthe.clj:hppf)?rr]
utton on the side of the

RED-YEL 50V DC ORG-VIO Upper Flipper will have a

3A SLO-BLO RIGHT *Double-StackedZ
(Located under Playfield) 230-]?180 FLIPPER E.O.S. Switch . This

o] - the Flipper Button

3A SLO-BLO ; LEFT half-way down to ener-
(Located under Playfield) 3-900 FLIPPER gize only the Lower
GRN ColL . .
N\ o GRY-YEL | |< Flipper; pushing the

! - Flipper Button all the
way down will energize
both the Lower & Upper
Flippers.

2]
)
®
ok
9
)
<
=r
@
o
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Chapter 3 of 4

Cabinet Wiring

******** 1T1 1F/M2 J17
ON/OFF 1w GRY [ =
JIBLK BLK = - 3 19v AC 2
LINE o
FILTER 1/0 I r—— 2 T GRY-WHT FOR LOGIC
50 Hz /60 Hz WHT. | & 5 5 — +12/-12v DC
° e
RE1L oo : | 6 TO BRIDGE 3
_L_ 9 GRY-GRN 4 19v AC s
4 P
oz [ I L BLU-WHT 13v AC
322 I 3 9 8
Qx&| | | 1svAc R FOR 18v DC
a3 : 5 l — CONTROL LAMPS a
o> | _ | BLU-WHT 13v AC TO BRIDGE 20 o
3 ! 4 d 10 9 S
| o0
=== 8 WHT-RED 16v AC P
WHT l 7 6 &
7 1 FOR 20v DC >
L1 J — ColILS x
DOMESTIC WHT-RED 6 16v AC ; TO BRIDGE 2 x
CONFIGURATION 2
GRN RED 13 8v AC N 0
— GROUND
. - Domestic = WHT 115V AC | Eg(RmESV pc e
Intl. = BLU 220V AC RED oy AC 70 BRIDGE 21 °
14 4
(N)eutral
Jii
LINE
SORD BLK-YEL 1 48v AC 3
GRN (to (E)arth Ground) T
i FOR
e 24v AC
VARISTER
Domestic = SERVICE OUTLET YEL-BLK | L Sov DC
130V (Domestic / International) b 15 1 COILS
Intemaugr%i_l\; Dor%e':s]fic _ :ute Not All Inlersnaunna\oGar‘es HOT (L)oad }24\, AC TO
SA 250V ave or require a Service Outlet. BLK ORG 12 48\/ AC 2 BR'DGE 1
Sto-Blo Fuse Intl. = BRN 220V AC
I"%emano&a}l _ Domestic = BLK 115V AC cNL
Slo-Blo Fuse WHT-GRN 2 88v AC 1
DISPLAY
JUMPERS FOR VOLTAGE VARIATION ® 1 3 |  POWER
SUPPLY
BOARD
BLK-RED
— s 100v AC ) |
OO s
@ S<< 1F/M3 J14 a
@ @ @ CONFIGURATON FOR ) 1 g
DOMESTIC 115V o
BIOOE| | s : :
YEL ]
L1 2 2 FOR 2
115 VOLTS GENERAL l &
5.7v AC —
VEL-WHT I(ELIUII;J;INATION &
CONFIGURATION OF 220V v 4 4 o %
¥ OR LOWER LINE VOLTAGES v 5 5 a
vV FOR INTERNATIONAL USE Q
6 6 — o
EXPORT/ HIGH BLK — — =
LINE VOLTAGE —-@ @ @
230/218/206 VOLTS @ @ @
1F1= 5A 250V SLOBLO  WHT LOCATED IN THE BACKBOX
101010 1M
1V1= 275V VARISTOR o
~ 230VOLTS BLU WHT
BLK | BLK | 120V AC
1010 @] 18I0J0;
WHT | WHT| BLU
19I0J0; DO E

OO 9[0]0; - =

206 VOLTS 218 VOLTS A =

s -

120V 50/60Hz 13%S(UL) STARTER =

1F1= 8A SLO BLO BINT i65-5011-01 Q

1V1= 130V VARISTOR SPINE 010-5015:00 S “5011- =

- S<< BLK-WHT NG BLK @)

BKL)(2) () CONFIGURATON FOR ~
WHT

WHT

@_ JAPAN or FLUORESCENT TUBE
10) ]| LOW LINE VOLTAGE RED } i {

SPI 1\512%5 5031 02
@ @ <<<

100/105 VOLTS

To)
O
Q

0p]

FLUORESCENT TUBE, STARTER & BALLAST IN THE BACKBOX
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Cabinet / Coin Door Wiring Diagram CPUISND MONO SPEAKERS X3

CN4
COIN DOOR g
BACKBOX LEFT
AN PLUMB CONNECTOR SPEAKER (5P2)
— BOB TILT o e o 3}
WHT-GRY frém Slam Tilt
SW RETURN 8 1>4l—. 7%974;?3 5th Coin Slot
Pin:
SW RETURN 7 2} ( 2 } Future Use > BACKBOX RT.
WHT-VIO BSUTIAI%FN WHT-VIO SPEAKER (SP2)
BLK
WHT-BLU WHT-BLU Left Coin Slot CPU/SND
SWRETURN 6| 3> (| 3> WHTBLU o~ 20150 4 CN4
Jl whrorn j <P WHT-GRN US Bilpceepar 1 YEL-BLK
SW RETURN 5 5> < 5 } - Center Coin Slot > 6>
CABINET BOT.
> | SPEAKER (SP3)
N WHT-YEL Y, WHT-YEL _—Right Coin Slot ’ YEL-WHT
SW RETURN 4| 6 <] 8> ® thconsot
| WHT-ORG j P WHT-ORG __—_ Future Use
SWRETURN 3|7 Dl j 2 4 7 } .Wﬂ TO COIN METER
WHT-RED WHT-RED European Use -
N\ Z| | WHT-RED o —g EuropeanUse ¢ J16-7 +5VDC —
SWRETURN 2| 8 D) < 8> > IODRVRBD 22 RED ,
from 17-10 Q24 1
CPU BD CN5 130 IIODRVRBD 78 VIO-GRY <2
GRN-VIO Pin: from CN5-P8 (Sw. Drive 7)  GRN-VIO
SWDRIVE 7| 8> ° <Llg > P N/C <3
N/ GRN-BRN ~| I\ | from CN5-P1 (Sw. Drive 1) GRN-BRN A
SWDRIVE1| 1) < 1>
BLK < | > GRN
| FOR THE PRINTER
CPUED. BLK = i == SUB-ASSEMBLY
| =
BLK BLK GROUND 00 BLK 7/
@ : J16-7 +5VDC 1
| BLK /ODRVRBD 22 RED <o
CPU BD. IS . J16-3 +12VDC A
1
CN6 Memgry Protect N PORTALS VODRVRBD 82 GRY-RED | /o
BLK-RED from SERVICE
e e &l BUTTONS
X g Pin RY-BLK
@ 10> GRY-BLK < 10 }640\0—0 BEGIN TEST/
GRY-VIO BUTTON %
9> GRY-VIO < 9 }4.\0—1I SERVICE CRED-
ITS / RT.: GREEN
8> GRY-BLU < 8 } GRY-BLU S %
LEFT: RED
\| GRY-GRN /1! BUTTON
7)) A
RISHT BUTTOR GRY-ORG |
N\ - 4!
1 LEFT FLIPPER <> N
. 1
—O\OM<2> GRY-BRN < ! N
| E A
DEDICATED 3N WHT-GRN | | | | | YELWHT LAMPS
SWITCHES et | T e | O K YEL on
: 8> < ! > COIN
_— DOOR :
Vo Di\gR BD | UK ONLY: 2 Extra Cabinet Buttons for the
_________________________________ __1
ton operates the Left Outlane Ball Deflector.
The Right Button operates the Right Outlane
Ball Deflector. Both buttons pushed together,
COIL POWER FOR USA 2 SLOT
INTERLOCK SWITCH COIN DOOR ONLY operate the Center Up/Down Post. Both but-

tons are located under the Flipper Buttons.

1/0 DRVR BD
Normally Open - 1 J17

RED-WHT 16 VAC
/7 AMP CONNECTOR
TO $ BILL VALIDATOR

cois | -\
| Common - 1 1l|_5|\|<] éC (A% BLK7<4

UK ONLY N

N

b4 P4
=0 [=te)
WHT-RED 16 VAC VOLTAGE (AC) WHT | ¢ HENNO. BE\NO.  cpusnD
| 1/0 DRVR BD 112-5001-00 DIODE -3 32 CN7
I Normally Open - 2 1 INAOOL DIODE — <7 WHT-GRY
BLK-YEL 48 VAC W GRN-BRN I8 <1
g3 WHT-BRN
50v DC | SW RET 5 WHT-GRN o <9
o & oo s R
XFRMR
Common - 2

BLK-YEL 48 VAC PRINTER INTERFACE OPTIONAL

Cable Wiring Harness SPI Part NI

FOR USE ONLY IN FOR C120
SENTINEL COIN DOOR  CPU CN7 INTERFACE BOARD

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Post Save'Feature are used. The Left But-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| WIRING CONFIGURATION WILL
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

036-5408-00
TO SENTINEL COIN MECH.: RS-232 Printer Interface Board SPI Part NI
VARY ACCORDING TO COUNTRY 120 520-5069-00
CN1 Connection Notes: PRINTER BOARD
? WHT-RED 8 CN1
25 WHT-VIO 2 |&RY 1/0 DRVR BD J16-3: _ORG-BRN [
3> WHT-ORG 7 +12V DC DATALINES | ORG-RED L/,
wm RED S5 KEY. VO DRVRED | ORG-BLK | 4
(9} cPU [WHT-BLU e 1/0 DRVR BD J3-10: | 12 KEY 4
CN7 KEY L7 PRNTR CNT ORG-YEL M
p 3 (WHT-BLU WHT-GRN c120 ORG-GRN_ |/ ¢
WHT-GRN - ORG-BLU
5 WHT~EL FTYEL CN2 1/0 DRVR BD J3-9: ORGVIO 7
o1 ©  GRN-BRN |2 [WHTRED 7> WHTYEL 6 PRNTR CLK oRGGRY |- °
.- cNs| 1 - | WHT-RED 65| WHT-GRN . |cry = 9
BLK PNU___ WHT-BLU CN7 ) o
(@) cm RED 5 3 1/0 DRVR BD J2-10: oz
WHT PRNTR ENABLE _GRY-RED |
71 pWHT GRN-BRN cPU <1
Q KEY GRY-YEL A oRIBRN 11 |&RY KEY 5
(=) BD GRY-GRN 32TBLK (GND) 1/0 DRVR BD J3-1: < 3
) SENTINEL ﬁ?J-BLU i; 110 PRNTR BUSY 7W§ 4
o)) INTERFACE NIU |14 [GRYVio Rl 7 NIC 2
o2 BOARD SW4 |15 ———— 1/0 DRVR BD J16-7: BRN <6
‘ 520-5037-01 T +5VDC N e
- RED <o
o CPU BD CN7-10: BLK
COIN DOOR GND (<10
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Chapter 4 of 4

Printed Circuit Boards (PCBSs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on theReceiver LED1 , it generates a Positive Bias Voltage (0.7v to 1.5v)
which is applied to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through
Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit _operates identical as the ED1 Circuit

ittt ettt it T - R T
| Vo en l I? CN1 !
— 1 .

o , |

| 1 PS Py Py

2 1 | WHT/XXX 1
| RED | (Switch Row/!
| | Return+)
| I E |
: R1 : TLRH180P 2 |
! 180 ! 2N3906 l
! ! c i
: : |
| LERAS/ | & |
;o —E= i |
: : Test G=Gate D=Drain S=Source :
: : ? ot B=Base E=Emitter C=Collector |
|
| I |
| R2 | WHT/XXX 1
I 180 I (Switch Row/|
: : Return +)
| | |
|

| |
! WERE N/ =X |

| |
I BLK i Q3 !
! 1 ! 2N54 GRN/XXX |
| L L] | L (switch Col/ !
I 520-5173-00 1 520-5174-00 Drive -) |
| GND Transmitter |  Receiver ~" = Emitting Light !

I

___________________________________________________________ a

Trough Up-Kicker Dual OPTO Boards Component Layout & Parts

520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)
w Printed Largey
/1 520-5173-00 520-5174-00 ¢
TRANS ® REG

L]

° ° ° °
Front Side Back Side Back Side Front Side

(LEDs & 2-Pin Connector) (Solder / Surface Mounts) (Solder / Surface Mounts ) (LEDs & 3-Pin Connector)
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. éwith altems 1-5 ?
” 1 520-5173-00 Dual-OPTO Trans. Board PCB Assy. (with Item&-3 only)
01 1 045-5111-02 CN1 2X, .156" Rt. Angle (26-60-5020) CONN. )
02 2 165-5052-00 LED1, LED2 LED TLRH180P (Ultra Brlght Red )
03 2 121-5067-00 R1, R2 180 1/8W Chip Res. (CRCW) o0
04 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer (@)
05 3 545-5518-00 n/a Ren T Part: OPTO PCB Rubber Grommet o
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. eplacement Fart. W pCp Assy. (with altems 1-9 )
, 1 520-5174-00 Dual-OPTO Rec. Board LED TLRH180P PCB Assy. (withtems 1-7 only) o
01 1 045-5111-03 CN1 (T1-3/4 GaAlAs) 3X, .156" Rt. Angle (26-60-5030) Conn. Lo
02 2 165-5052-00 LED 1, LED 2 SPI Part NI LED TLRH180P (Ultra Bright Red 3 .
03 2 110-5006-00 1, Q3 165-5052-00 2N5460, Transistor (P-FET SOT-23) (®]
04 2 110-0086-00 2,04 2N3906, Transistor (())
05 2 121-5082-00 1, R4 10M  1/8W Chip Res. (CRCW) (7))
06 2 121-5083-00 R2, R5 4.7K  1/8W Chip Res. (CRCW)
07 2 121-5011-00 R3, R6 10K  1/8W Chip Res. (CRCW)
08 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
09 3 545-5518-00 n/a OPTO PCB Rubber Grommet
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A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previos page, 520-5174-00 Receiver Side). It should read
approximately 0.8 - 1.2v DC. The LED2 Circuit operates the same.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.0 - 0.1v DC. The LED2 Circuit operates the same.

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

0 at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
Scope should display a STEADY +5v as shown in Fig. A, Wave Form
Diagram.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
Scope should display a PULSE STREAM indicating Q2 has switched "On"
as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse.

! n # N

Please Note: To perform this test you must use a spare
560 Pull-Up Resistor, SPI N°: 121-5047-00

#

Disconnect the OPTO Transmitter / Receiver Board from
the circuit. Connect one side of a 560 Pull-Up Resistor
to Pin-1 of the OPTO Receiver Bd. and the other side of
the resistor to a 5v DC source. Connect Pin-2 to GND.
Connect a +5v DC source to Pin-1 of the Transmitter &
GND to Pin-2. Align with the Receiver OPTO approx. 3"
distance. Using your Volt-Meter or an Oscilloscope,
monitor Pin-1 while BLOCKING and UNBLOCKING the
BEAM from the Trans. The output will be approx. +5v DC
when the BEAM IS NOT BLOCKED and approx. v
when the BEAM IS BLOCKED.

$ % & ' (0%

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1). Testing only LED1: With the game in Switch Test Mode , lifting the Trough Plunger with a fingertip should
block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 2a & 2b (on the next page) for a
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

! O1# 2



t
|

(Note
alignment)

$ % & ' (0%

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1, previous page ). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
TROUGH. With the game in Switch Test Mode , lifting the Trough Plunger with a finger tip should block the BEAM
on LED2 and cause the Switch Position to trigger (See Fig. 3). View Fig. 3a & 3b for a sectional view of the Light
Path (note alignment) and what happens as a "double-stacked" ball scenario breaks the light beam.

t
|

(Note
alignment)

5 6 % 7

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

OO

# 5

01# 2



Dot Matrix Display / Display Controller Bd. Combined Display Connections

102

[
BLK < 3 < GND
<2« KEY  cnN2
RED -1 4 _*5VDC
CN3-Pin 26 | BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1
STAT @ NOT USED yo)
RESET STROBE E
DATA 7 DATA 6 o
DATA 5 DATA 4 m
DATA 3 paTa2| RIBBON CABLE 3
DATA 1 DATA @ < D
SWITCHS8 | SWITCH 7 roRTs,
SWITCH6 | SWITCH5 s 8
SWITCH 4 | SWITCH 3 c -
SWITCH?2 | SWITCH 1 o g
CN3-Pin 2| NOT USED | NOT USED |CN3-Pin1 O Te)
g
o
CN1-Pin 14| NOT USED | NOT USED | CN1-Pin 13 )
GROUND | SER. DATA A
GROUND |PIX CLOCK
GROUND |COL. LATCH R'BBOCNN 1CABLE
GROUND |ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | CN1-Pin 1
P2-Pin 14| NOT USED | NOT USED |P2-Pin 13 o)
GROUND | SER. DATA =
GROUND |PIX CLOCK
GROUND | COL. LATCH R'BBONPZCABLE 3
GROUND |ROW CLOCK o
GROUND |ROW DATA % S
P2-Pin 2| GROUND | DISPLAY ENABLE |P2-Pin 1 2
Q10
N o
Qw
VIO-YEL [ J +68vDC X &
BLU 5 < *l2vDC f=gls)
RED 5 < *5VDC S
BLK DD GND =
YEL GND P1 —~
< 4 4 ®)
e -3 4 KEY o)
GRY-YEL [ . [ -98vDC
YEL-BLK |~ ] . -110vDC
[
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Display Power Supply Board Schematic 1 CN2) -1z0v

8PKK156C
2 CN2) -100v

D

3 KEY

N
(@]
P4
N
2
o

U‘E
[e]4
Z 3

&
BIN)S
2]
z
o

—e e

S| |G, S
R1 03 GND GND 5y —(6 CN2) +5v
%

©

10

Y

al

2

3
N3N

+12V 7 CN +12V
PKK156C

8 CN +60V

8PKK156C

MJE15030

:

XFRMR C1 3

- 7PKK156E

7PKK156E

. Q2
D7

A Wosez 1IN4743
v

5

D2
+20v (CN1 6 +20V 1NaG0S
7PKK156E

+5V CN1 7 +5V

7PKK156E hd hd e

\ %&15031

Display Power Supply Board Component Layout & Parts

:

R9
I FSUPPLY re
CgE - -
pal @ BOARD
as
T D6 c7
c2 T ) CN2-
D7 R10
CNIn cs® + T
' A
1
> [ Fl REVE = I
2 | F R T
™
B . > i —
Lo D dI |
i — " [
§ ” D5
g
3 R1
%( @) _ i o——] O
x
&
ITEM  QTY  PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
b1 2 idobodato  CLigg owerSupplyBoard OB 5UE, 200v. Radial Lytic C
- - , ur, vV, Radlal tic ap.
02 3 125-5035-00 C3.C4,C7 0.1uF,'500v, Ceramic Disk Cap.
G § gme o ol el o
05 1 045-5015-08 CN2 8PKK156 (PIN3=KEY)
06 2 112-5003-00 D1, D2 1N4004, Diode
¥ o oF R
- - s Vv, blode
1 e o INGECAR, by
- - , Vv, blode
L1 mamn o 2 QA 5 Fuse 2
- - use ]
13 1 110-0100-00 1 MPSAQZ‘? Transistor m
14 1 110-0082-00 2 MPSA42. Transistor @)
15 2 110-0101-00 3, Q5 MJE15030, Transistor (al
16 2 535-5000-11 , Q4 Heatsinks - AAVID #563002
17 2 240-5008-00 L Q4 #6-32 KEPS Nut =
18 2 237-5501-00 L Q4 #6-32 X 3/8" PPH Screw Lo
19 1 110-0103-00 Q4 MJE15031, Transistor .
20 1 121-5061-00 R1 130 5W Res. 8
21 2 121-5060-00 R2, R3 47K 1W Res.
22 3 121-5038-00 R4, R5, R10 1.5K 1/2W Res. (R9: NS) wn
23 2 121-5059-00 R6. R7 330K  1/2W Res.
24 1 121-5062-00 R8 2K 5W Res.
25 0 124-5003-00 (VR1: NS) 7812CT
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Display Controller Board Schematic

4 3
+5U / \
C7-C11,C13-C18 = @.1uF 3
+5U L F Ul
SPKKIS66 e bIR
cs3 colcle| cit
KEY(KEY 2 470pF —— 108uF
P o 2| g |18 o7 T1
SELA
oo (CN2 3 A2 B2 % SELB é@ =
L A3 B3 [ro— SELC
3PKK1568 +5U - e ol FERERH et | Y
14 BDS 5 3 MDB
ol A SN AR NS | o
C19] £28|C21| C22,C25| C26| C34| C35| C43]| C52 As BE [fo—2 W D2
S n” 57 12 BD4 D3| 1 MD4
0.1 ufT@A s g |11 803 ba ' [15 D3
’ \ 14 mMp2
74L5245 ps|
& ! be |5
STUFFED D?I 12 rpe
OC | CORE 74LS151
uis T1BsE |
cp .
R19-R26 NOT STUFFED . <A0 2 - 0 3 800 )
o XA2 Ji 55 op |4 BD2 1
DR G ® 5 38 o [F—mo7 L I
0 . XA+ E] [t prg ERIECE T \
] N = XAB 12l oy op |13 Boe
o - AS 151 &4 op |14 805 |
RIS XA3 L5 2 -p |17 803 i
%Al ] g FERERY |
. , 745374
L BDIPSH ¢ — ROM 1 |
- . ROM 0 |
2\ Ji0
o N o 12| UL12 wp
0 O BAL 11 a1
5 S . B2 18] oo
4 i 1 ' BA3 9 a3 13
. N | v ] A Dao %
3 14 ‘ BRS fd i bal 15
o S % |15 ' BAS 5] s PAz 5
; 1 . EETAN] [P D43 g
L, 16 . Bre 27| oo ba4 15
L \ BAS__ 26| o2 DS |55
. . BAl@ 23 Das
/ SW1 \ ga o5| A9 DQr 21
NOT STUFFED BA12 4 ALl
A2
BA13 28 q13
ZR0 29
A4
il 3 ais —l24
XA2 2 a1e G
XA3 30 a7 2
— xA4 3L aig E
CN3 27C040
[oof2ac,, o )
. [ JC50.
;? g? SW4N.C. ' \
DS CkEX SWEN.C ; \
DATAG T1] < CF% Sﬁ:ic. - EAZ —
C44-C51 3 PORTIN
DATA2 13 14 DATA3 NOT SGRFED - MOD1 ulz eali / o0 = <
DATA4 15 16 DATAS ‘ 10007 DIR < | BD@ 2
DATAS 17 18 DATA? PM sas - o5 ® ol w1 3
S8 19 >0 RST-TN SATRO £29-C33, C36-C38 = 470pf 18 P 500 i Ouis/d S8(C | Vo2 =
1 22 STRT@ Bl At 8 Ll BD3 2
B N.c.%ﬂ 3] |Z5| +5U Z
STAT1 24 STAT2 DATAL 17f g a3 BD1 a5 | BD4 7
STAT3 25 26 BUSY DATA2 6] o5 as |12 BD2 HCToO %5 N BDS 2
DRTA3 5] g5 as 2 BD3 :ZJ | BDE 2
HDR2X13 DATA4 14 5 504 S R10 7 2
DATAS 13 gg gg 7 BDS S U]'S/ 16K I RS
DATAB BDE
DATA? % g7 Az g 807 ! [re o
° B8 Ag —
c33| 32| c31| c3@| c38 c29| C37 C36 7ALS245
BUSY
- Ul SCLR$ -
[
N.cod2] RCO 18 1
ENT |5 B
ENP N <l
crd2 ROTCS 5183 Koo g ls S
STATO 14 3 808 CLR
STAT1 13 Gg g 4 BD1
STAT2 12 GC cls BD2 74LS74A +s5U 0
STAT3 11 ED > 6 BD3, PORTIN |
|c3s |c4e |c41 |c42*SV (ALS1E3A . iz |, PR |lsE] E <
c27 |ces | TSV )
%
m LoK 2 |4 ui3sB |l
R14 C27-C28 = 47@pf UcC
L 38MHAL =
£39-C42 = 470pf - hd gy OUT cpP oL a |
STB
® 8MHZ ?4LS?4H’T13 I 7
BUSY
8MHZ %Y
RST I
3

104
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Display Controller Board Schematic

2 1
4 N
/ N / N\
4 N E
% — - rugt = 15 N - 1
£ p50® £ H 5493 i £ i
2 BA4 2 BAS 2 2
EE] N 1y P2 EETNE] [N 1y et EraE] 1y P8 Vo3 1y Foxone
5| 18 BAs 5|18 8RO 5| 18 a7 5| 18
e 6| 2 oy 1 s 6] 2 oy L8 CER [ oy 0 Jearo 5] 28 oy f— Rt DI
11 gg 9 nARa Cild 1 gg 9 MA7 BRLL L gg 9 MA11 LR gg 39 MA12
cA3 10 Y fF— RA4 10 Y F—— CAS 10 Y —— CA18 19 Y f——
K B 12 mAl 5he K B T B L s 12 rAs waE 14] 58 12 A3
cA+ 13| .o 4y [F— RA2 13| o 4y [—"2 R 13| .o 4y [F—T2 cAlLL 13| L 4y pE—"2
7ALS1S! | 745157 745157 745157 745157
\
l DDATA DDATA —r111@
A8
i & PR
—_— N——\ ‘ — o120 o Bsne
ZA8
L u20/B |
B BSE
/ 11 = |8
] RAMCS i5U 28 / +5U CP Q@ [—XN.c.
G crrees 25| YC US e T CLR
| BRe BRD 24 MAL DOTCLK 74LS74A
us npll@ Ao ] vaz e CcA2 = 13
| fvg ERLGY FEseT 2| MA3 L2 su
8 MA2 =R RESET |8  cA4 1=
i A2[5—ag CEGR SyiN MAtls ces EU2
As L 11A3 DOTCLK 21 MAS [ o—cag BN
1 A48 A4, HS 39 MAS H——ns L) EE ML
I As|S_mAS o 4ol MA7 L CA7 CURSOR 2] o118 E
1 Aeld s b g|Ys Mpg L2 cae HS E] b q1 Z_[oma
I me 11,00 aol3__mA7 cursoR19| 2F [SrEv=) BECHR;L COGNGINE] Q2|16 _[mATA
1 Mol 12 25 MR8 oAE CURSOR vA1o | cAte RAD & 15 ‘
! mz 13| 170k 8152 s LPSTB MALL S CALL e o|l° 43 N.C.
| M3 15 %:gg R?g 21 rAle T |vss MA12 e cAL2 CRICCS 7 }15} 1/83 1% PCIK
: 416 23 ALl = 17 cAi3 cAB cre__ 8 12 CLATCH
————={1/04 AlL 5 nA13 16 1/03[———"
| ms 1711% 0 A1o|2_ mA12 BO® 33 CA13 CEIENN]
. e 181702 A15|26 iz mg? -
"7 19| 7 a4 ———— 1 RAG
| 17 18]1%07 AiaL MAL Eﬁi §é o EE? = hik PAL16R4
i 2 —5a1P3 36 RAZ
B4 29 RA2
—c —5a104 35 RA3,
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Display Controller Board Component Layout & Parts
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ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
” 1 520-5055-03 Disgla Controller Board (FCC FEB98) Rev. E Comglete PCB Assembly
01 14 125-5028-00 C1>C6, C27>C33, C36>C42, C53 (C44>C51: NS 4 OEF, (471), Axl. Cap
02 23 125-5031-00 C7>C11, C13>C26, C34, C35, C43, C52 (C22: NS) .1 uF, (104), Axial Cer..CaéJ
03 1 125-5015-00 C12 100uF, 25v, Cap. (Radial Elec.)
04 1 045-5015-02 CN1 7-Pin, Dual Row .1" Hdr. Conn.
05 1 045-5015-03 CN2 3-Pin, KK-156 Conn. ﬁ40445-3)
06 1 045-5015-26 CN3 13-Pin, Dual Row .1" HDR Conn.
07 2 n/a FB1, FB2 Ferrite Bead (2743001182)
08 15 121-5011-00 R1>R7, R9, R10, R12, R14>R18 (R11: NS) 10K  1/4W Res. 5%
09 1 121-5051-00 R8 100K 1/4W C.F. Res. 5%
10 1 121-5014-00 R13 220 1/4W C.F. Res. 5%
11 0 n/a R19>R26: NS)
12 0 Not Used SW1: NS) SW1
13 1 100-5001-00 Ul ) 4HCT?240
14 1 n/a Ul (@ Pins 9 & 10 100pF, Cap.
15 1 965-0108-00 U2 - ORANGE DO PAL16R4§25CN), (Programmed)
(Note the type of PAL) - ORANGE DOT
16 4 100-0046-00 U3, U4, U6, U7 74LS157
17 1 100-5000-00 us 74LS151
18 2 100-0058-00 U7, U10 74LS245 )
19 1 100-0397-00 us8 32K X 8 Static RAM (62256L-10PC)
20 1 100-0233-00 U9 68B45
21 1 100-0189-01 U1l 68B09E
22 1 (See Pg. DR. Table)  U12 (ROM 0) (U14 ROM 1: NS) 4MB ROM
23 1 077-5217-00 Ul2 (Ul4: NS) 32-Pin, IC Dip Socket
24 2 100-0037-00 , 0 74LS74
25 1 100-0351-00 u15 74HCTOO0
26 1 965-0107-00 U16 - ORANGE DOT PAL16L8 l(:_15Cl§|l_), (Programmed)
(Note the type of PAL) - ORANGE DO
27 1 100-0064-00 uls8 74LS374
28 1 100-0049-00 u19 74LS163A )
29 1 140-0013-00 X1 8Mhz Clock Oscillator
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Display Controller Board Schematic
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Display Controller

Board Schematic
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Display Controller Board Component Layout & Parts
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ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
i 1 520-5055-03 Display Controller Bd. (FCC FEB98) Rev. E June 2001 Complete PCB Assembly
1 2 (See Pg. DR. Table) U5 (ROMO) (U6 (ROM1): NS) 4mB ROM 27C040 (M27C401-100)
2 2 077-5217-00 U5 (U6: NS) 32-Pin, IC Dip Socket
3 1 045-5015-03 J3 3-Pin, PKK156B Connector
4A 1 100-0189-01 U3 MC6809E
4B 1 045- u3 40-Pin, Socket
5 1 077- J4 6-Pin (6P100)
6 1 100- Ul 74HCTO04D (74LS04)
7 1 100- U9 7T4HCT245D
8 1 100- u7 74HCT273D
9 1 100- u2 74L.S245DW
10 1 140- RSN1 8MHZRSN (8Mhz) Cyrstal
11 7 125- C35-C39, C40, C41 CAP103-0805-X7R, 0.01uF, 50v
12 20 125- C21, C24, C28-C32, C33, C34, C42, C43, C44,C45,C46  CAP104-0805, 0.1, 50v
C47, C48, C49, C50, C53 (C51: NS)
2 125- C26, C27 CAP224-1206-Z5U, 0.22uF, 50v
21 125- C1-C12, C13-C18, C20, C23, C52 CAP471-0805, 470pF, 50v
2 n/a FB1, FB2 Ferrite Bead, FB0370
3 FID1-3 FIDTP50M
1 n/a (J5: NS) HDR2X1
1 045-5015-02 J2 7-Pin, Dual Row .1" Hdr. Conn HDR2X7
1 045-5015-26 J1 13-Pin, Dual row .1" Hdr. Conn HDR2X13
1 100- us K6T0808C1D
1 165-5099-00 L1 LED T1-3/4 DIFFUSER RED
1 100- ull LM3940IMP-3.3
4 121- R16-R18 (R19: NS) RESOE1/10W0805, 0
1 n/a RESET DO NOT STUFF
1 n/a (R4: NS) RESOE1/4W5CF, 0
1 121- R20 RES100E1/10W0805, 100
2 121- R9, R15 RES100K1/10W0805, 100K
5 121- R1, R2, R3, R7 (R6: NS) RES10K1/10W0805, 10K
1 121- R5 RES180E1/10W0805, 180
2 121- R11, R13 RES1K1/10W0805, 1K
1 121- R8 RES1M1/10W0805, 1M
3 121- R10, R12, R14 RES220E1/10W0805, 220
9 121- R21, R22-R29 RES33E1/10W0805, 33
2 125-5015-00 C19, C25 TCAP100M25VER, 100uF, 25v
1 n/a (C22: NS) TCAP22M25VER, 22uF, 25v
1 n/a (U10: NS) TL7705ACD
1 100- U4 XC9572XL
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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 11v DC which is inserted into a linear
voltage regulator for the output of 5v DC. This 5v regulated voltage can be adjusted by potentiometer R116 the
voltage should be set to 5.00v. Besides powering the I/O Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these devices
comes off the 1/0 Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators:

These DC voltages are derived on the 1/0 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 +12v 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.

Reset Circuitry:
The 1I/O will reset in three (3) cases:

1. The CPU is in reset. The CPUss reset signal is fed into the 1/0 through connectorJ1 and forces
the I/O into reset.

2. The 5v supply has fallen below 4.75v.

3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every 50ms to prevent the watchdog from resetting. The scanning of the
light matrix is controlled by the CPU through J1.

LED L204 shows the reset state of the I/0O Board. If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the 1/O in reset. If the LED is flashing this means that the watchdog is not being feed
by the CPU/Sound Board and the 1/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 (Coil) Drivers,
Flash Lamps, Lamp Matrix Drivers, Auxiliary Outputs and Flipper Outputs. A high voltage indicates that it is out of
reset and normal operation can take place.

Address Decoding:
All Address decoding is done by two 74LS138es (U204 & U205) (3 of 8 decoder). Both of these must be in
operation for the I/O Board to function properly.

Solenoid (Coil) Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 consist of MOSFET Drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see Note
1). This will apply 3.4v to the gate of the MOSFET Transistor thus switching it on. J7 & J6 each are a bank of 8
low side driver for driving lamps or other lower current solenoids (coils). They use a Bipolar Power Transistor
TIP122 which can also be tested by using TEST POINT TIP TPL3 and the corresponding resistors R17-R32*

(see Note 1).

Note 1 € Clip on the resistor side with the white stripe. €€ R1 controls Q1, R2 controls Q2, et cetera...

Auxiliary In & Out:
J2-8 CMOS Outputs sometimes used for a printer interface.
J3-8 CMOS Inputs general purpose inputs.

Lamp Matrix:

J12 has 10 low side drivers for the lamp strobes which consist of 19NO6L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the 1/0O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically *OReed together and fed back
to the CPU/Sound Board. The status can identify open loads (for example open lamp filaments or intermittent
connections) and short circuits. These drivers are also short-circuit protected.

General lllumination (G.1.) Lights:
J15 has 6v AC switched on & off by a relay on the 1/0 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 6v AC source.
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/O Power Driver Board Schematic (Sheet 1 of 5)
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ALL RESISTOR VALUES ARE IN OHMS ( Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), UNLESS OTHERWISE SPECIFIED. I
0.1 MICROFARADS (,uF) BYPASS CAPACITOR ON ALL ICsS.
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I/O Power Driver Board Schematic (Sheet 1 of 5)
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| 1N4148 620 j
| D215 R32 1
N =
| 1 932
1N4148 520 R208-R215 = 22K
| ©
< =
| g
|
| LOW CURRENT SOLENOIDS
|
| 2 J7
I b2oo R17 u
N 3
| P q17v J7v
| 1N4148 620 B
4
u3 | D201 Ris L J7
R | M Q18
1N4148 620 \j 5 KEY
1Q
D202
>0 R19 = 6 J7
3q q19
48 620
gg 7 J7
e R20 L
____sa % G2e s J7 —
TT273 IN4148 620
| 017-024 = TIP122
' »
| IN4148 620 \j e Jv
| b2es R22 L
| M Q22
I 1N4148 820 j
I b2e6 R23 =
N =
A Q23
| 1N4148 620
| 5207 Schematic Set
I N ned _ = 024 Sheet 1 of 5
gl R208-R207 = 22K size | Rev.
I 1N4148 620
()
I 8 - SPI /0 Power Driver Board
* SPI Part No:520-5137-01
| Prepared By: CES Inc. Edited By: SPI Inc.
. = Model: 237-0161-00_Dated: 09/05/97
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1
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I/O Power Driver Board Schematic (Sheet 2 of 5)
4 |

(0]

|

|

RESET I
134 74LS74A I

CLR
= AYXLMP
%51 @ P
U209/B |
DRUI i
q D
D 9 . 12

i
)
+5U |
|

|

AUXLMP

(4-4C) AUXLMP

RESETL
74LS74A
CLR >[
= AUXLMP
54 EAE
U209/A
DRUS D'@
5| ¢ P
PR
6.8K 4T |
+5U
= ouT 2 TRio4 LN4148 I
STA I
47 = 4
’_¢W Y D227 1 /
unazN |1 R267 utv ‘3 /_
GND 5.8k +18U |
N
2 IN4148 |
S sTA e 1 DRU9 .
7 N 1
( : uce - 47 D226
Uie |3 [
R266  uNg2N | 1 I
+18U GND 6. 8K DRU8
N> IN4148 I
£ 0UT R100
st —K}—9 |
47 = 4
AMP DRIVERS - oae '
L u uNezN | 1 R265 uis |3 I
GND 6.8K +18U
+18V (J13 1@ +18U : HCT273 |
N 19 18 D7
2 IN4148 ER D o
— outT R98 6 17 D6
1 79 D |
sTA 5 14 DS
4 ™ 174 oD 13 D4
vcc = 47 D224 £ sa 53 |
Ul4 ‘ 3 —L\/vv\—‘ = 40 0
+18U 284 uNe2N | 1 c gg gg e |
GND N 6.8K 2] 7q Ty E Do |
2 N4148 11 _LMPDRY
5| OUT R96 I = |
STA —K4 '7. TR |
47 = vcc D223 Uls
’—w/vJ HENE |
UNB2N | 1 R263
B J13 5 +18U N\ L
GND 5.8K
N
J13 4 ouT 2 R4 IN4148 I
s sTA 1 |
vce Lo >
= D222
(J13 3 Uiz ‘3 I
R262 UN@ZN | 1 |
+18U
KEY 2 GND 5. 8K I
N
— our 2 Moy IN4148 |
J13 1 sTA 4—‘Q7.
— 47 = uce 0221 |
Uir |3
UNB2N |1 R261 |
oD o at18Y |
N7 IN4148
ouT R90 |
S STR 1
4 N
vee D220 |
ule |3 I
+18U |
|

(4-10) LsT LST
(4-1C) LMPDRU LMPDRU
(1-1D,2-4R,3-4B,4-1D) RESET RESET
(1-1D,3-4B,4-4B) D@-D7 DO-D7
(4-1C) LMPSTB LMPSTB
(4-1D)  DRUD DRUG i
The above circuit(s) continue at the addre:
Number Column Grid, Y = Row Grid I

4 3
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I/O Power Driver Board Schematic (Sheet 2 of 5)
| 1

N}

NOTES:
ALL RESISTOR VALUES ARE IN OHMS ( ©2), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), UNLESS OTHERWISE SPECIFIED.
0.1 MICROFARADS (uF) BYPASS CAPACITOR ON ALL IC+S.

74LS74A

Bl
CP:

I T

D

xLMP

/B

<o
9 —

o o —

N

74LS74A
Rl

D
c
P
=
Y

CP 3

/A

L

Prepared By: CES Inc. Edited By: SPI Inc.
Model; 237-0161-00 Dated: 09/05/97

|
I R42 LAMP RETURNS
. DRI | sz
| : C
L 1 Jiz
| bRUs ~ [ Han -
STP19NB6L
| |
| - s J12)
|
| R40 ‘ Q40 8 J12>
| 39K ‘ I
7 KEY
|
|
| ) RESET 1
o I LMPSTB 11 838
b7 3
| D6 4
05 7
| D4 8 ig 3% S DRU% = ‘ asv
\— SR EE | B
NI 17| P o8 'SRV
| - 20 36 033-Q40= STP1SN@BL
Do 18] ol 6 | L8DRVG — ‘
HCT273
: 39K ‘
I R35
| 39K
| R34
I 39K [
I R33
|
39K
|
| =
|
I (7))
| a0
l a
L | Schematic Set ..
I / Sheet 2 of 5 L0
4 I SIZE REV. .
3 | D E (&)
2 i SPI 1/0 Power Driver Board b}
SPI Part No. 520-5137-01 7))
|

2 1
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/O Power Driver Board Schematic (Sheet 3 of 5)

(0]

4 |

N/A
J5 1
J5 2
J5 3
= u2ee
4 —— 1| RESET
D LB PTTFLIPO
20 o0 |4—12L
5 7 2
&3 D 535
Jo 5 ’ 118 4D 57
15| el IS
155 S0 I 18
KEY 7 o7 7D HE—rs
80 g |82
J5 8
J5 9 4
cza&z@;gz@ggz@zfcz@g;z@ggz1@77@21177

LIl T o1
D1
DY |

C204-C211 = 470pF =

(4-1C) ASTB
(4-1C) FLIPO

(4-1C) AUXO

(1-1D,2-4A,3-4B,4-4B) DO-D7 L
(1-1D,2-4A,3-4B,4-1D)  RESET
(3-4B,4-1D) BRESET
(4-1D) 10STB i
(3-4B.4-1D) AG-A3
(4-1C) BDO-BD? =
+5U
RS7-RE1 = 4.7K |
N @ ) (] —
B mn mn Ln w w I
o [ [iny o o
RB4 [
R49-R56 = 18K RES I
R65 I
i
R6?
[
s R64-R71 = 100
o !
DATA R69 |
Ji R70 l
i
N R71 l
5 5
O O
AP E |
oo
5T2 0% 73 ¢ R72-R76 = 1@2‘
O O
15 o0 12 R73 |
151° %120
| o o R74
A HDR2X10 R7S
N R76

C1-C5 = 22@pFd

4 3
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I/O Power Driver Board Schematic (Sheet 3 of 5)

I NO/IELS:RES\STOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. DATE DESCIRIPTION OF CHANGES ¢~ REUISIONS REQ. BY.
I ALL CAPACITOR VALUES ARE IN MICROFARADS ( #F), UNLESS OTHERWISE SPECIFIED.
I 01 MICROFARADS (1F) BYPASS CAPACITOR ON ALL C:S. JAN 2001 | Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 & TS JET
J2-PIN5 thru J2-PIN9; Soldered Resistor 100  1/4W 5% (SPI N1
| 121-5007-00). This Madification (highlighted below at J2 with a
| dotted-line box) was accomplished on boards produced after Jan. 1, 2001.
I This board is backwards compatible for the White Star’ Board System.
reseT | Bgs_isio_r 100 . AUX.
FLIFO i | OUT PORT DI
Y] !
o1 %A
1l l :
D4 I @ 1 2 J2
DS | 1
06 1 |
D7 | @ 3 J2
1
| | !
| ! 4 KEY
! 1
| -
I U2@ 1 1 ! 5 J2
RESET 1 — e
I | a0 nqose I :
1
oq o 10 e i e J?
DL 4o o0 lE |
oq 713 3q 8 I |
D3 gliy il e =z g2
o4 135 og |12 | |
05 T [ o | 1 |
RE il oy IS I 8 J2
og 18] & oy R : :
| HCT273 J 5 g2 C
L 1
: . ASTB o J2>
I €212|C213|C214|C215|C216|C217|C218|C219| c228
| 470pF
| £212-C219 = 47@pFd =
i
I -
V.
! N
[
|
|
I \ \
|
| B
|
BDO
|
. BD1
|
. BD2
1
1 BD3
—R71 = 100
l BD4
] BDS I
| BDS
| BD?7
|
A7 - 10d A2 us =
|
At
D (%))
A2
e 18| g, oM
A3 oL 17 O
B2 o
02 16
10578 D3 15 B3 Schematic Set ..
BRESET D4 14 gg Sheet 3 of 5 Lo
Bg g 86 SIZE I REV. B
2 |e3 |e4 |cs |cs [cv |c8 |cs |cle [Cll |C12 |CI13 YN Sg (&)
- oS SPI 1/0 Power Driver Board b}
| SPI Part No: 520-5137-01 @)
= 220pFd ae C6-C13 = 22@pFd = N\ Prepared By: CES Inc. Edited By: SPI Inc.
. Model: 237-0161-00_Dated: 09/05/97
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/O Power Driver Board Schematic (Sheet 4 of 5)

7

(0]

+5U

RESET

U210

+5U
BRESET PBRST  uCC é%%FLB
I 5T [
Tl RST 2 ]
470pFd GND RST |
DS1232 N
= RED
L2064
The below circuit(s) continue at the address sho
# = Sheet Number (1-5), olumn Grid, Y = Row |
(1-1D) FLMP Ir272
330
(1-1D) SOLC |
(1-1D) SOLB |
(1-1D) SOLA +5ﬂ
/ U204 +5U 1
Ao 1 15 SOLA
Al 2]f 70 P14 sos R252lR203 |
A2 3|8 Y1 P13 soc I
¢ 2Pz FLp
Vel :3 11 FLIPO I
10sT8 4| & 10 FLIPI
A3? 5 Q;g YS Ps Auxo 1
Y6 P7Aux1 '
% I
745138
]
1
(2-4R) AUXLMP
RLYBRU
U205 |
R254
Ao L v plS LIPSTB 1 u2e6 @2&@
Al 215 v1 prdAUALIP | T19CLR 1K 2NBoe4
A2 3 13_LMPDRU cP
e 2P DB 3 2 |
A3 Y3 P71 1D Q£
SR 4 §1§ 2P 28rg |
S = EEACY i b bl e
9628 vepox 4D 0 I3 reTg |
L bl 5D sa
- v o0 oq | L5DsTe
7405138 % 25 [16EsTe |
o aq [ 1sAsTE I
nCT273
(1-1D,2-4A,3-4B) DO-D7 I
b216 R228-R235 = 1K I
+5U
@
N |
[any
N/R |
R220
J4 1 |
R221 R220-R227 = 47K |
4 2 U202 |
— s FLIPI
R222 5 B I
J4 3 DIR F—
R223 18{ 54 a1 |2 I
J4 4 ' ] |
B2 A2
R224 161 g3 as A |
J4 S 15f g4 A+ |2
L4 g5 as [& |
R225 131 55 a5 I
J4 S 1 ﬁ B? a7 g —
B8 As I
R226 AC245
J4 7 1
R227
| : I —
622@19221 £222|C223|C224 |C225|C226|C227 i

J4 9

C220-C227 = 1000pFd

3
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I/O Power Driver Board Schematic (Sheet 4 of 5)
| 1

N}

| DATE DESCIRIPTION OF CHANGES / REUISIONS REQ. | BY.
I +eU 92-13-95 | DELETE "-12U" NET FROM POSITIVUE PIN OF C29. BK JHS
| ADD “GND" NET TO POSITIUE PIN OF C28.
8270 MERGE UNNAMED NET FROM NEGATIUE PIN OF €29 WITH "-12U" NET.
I 4. K 05-25-99 CUT PIN-3 TO GND ON U210 (4-3D)
+sul NOTES
—_— ALL RESISTOR VALUES ARE IN OHMS ( Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
uce Jg Fl) ALL CAPACITOR VALUES ARE IN M\CROFARADS(,MF), UNLESS OTHERWISE SPECIFIED.
? 7D 2] 0.1 MICROFARADS (/IF)BYPASS CAPACITOR ON ALL ICsS.
ST e RESET
BT et
RST I D|
2 N BLANKING
RED
L2084
R272
330
J RESET (1-1D,2-4A,3-4B,4-1D)
S DRUB  (2-4A)
l 10STB  (3-4B)
T AB-A3  (3-4B) —
BRESET (3-4B)
| The above circuit(s) continue at the address shown (#-XY).
| # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
The below circuit(s) continue at the address shown (#-XY).
I # = Sheet Number (1-5), X = Column Grid, Y oW
} FLIPO (3-4C)
] AUXO  (3-4C)
I LMPSTB (2-4A) C
] LMPDRU (2-4A)
s
BLYDRY RLYDRU (5-4C)
ASTE  (3-40)
BDO-BD7 (3-4B)
azbo / +5U LsT (2-4A)
2nf9p4
I R245-R251 = 1K p21¢
+5U
| 1N40084
wn [€9) L
I + +
- o~ o~
I 1N4148 T AUX. IN PORT
111 )
470pF R236
| (2 J3)
| L R237
I 3 J3
I U283 R238
I AUxL 18l 4 J3 B
1R R239
I BDO ) 2 18 ° J3
| A1 B1 R240
| o e e L
A3 B3 R241
BD3 B 15
| A4 B4
BD4 5 14 > J3
BDS 7] 75 B5 13
| As B6 R242
BDG 8 12
BD7 s| 7 Br it i 5 KEY
I il B8 R236-R243 = 39K
I FC245 £229|C230|C231|C232|C233|C234|C235 -
TITTI]T
| £228-C235 = 470pFd = 1 J3
I 1 J3
1
T 12 J3
| / A
| a

Schematic Set
Sheet 4 of 5

SIZE REV.

£243|C244|C245|C246

SPI I/O Power Driver Board

|

I T 0243-C246 = 470pFd SPI Part N2 520-5137-01

| Prepared By: CES Inc. Edited By: SPI Inc.
2 1

o)
O
Q

n

Model: 237-0161-00 Dated: 09/05/97
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I/O Power Driver Board Schematic (Sheet 5 of 5)
4 |

(0]

RELA
FRL264DB24/02CK

FROM 4C 177
XFORMER
Ji4 2
D
-
J14 6
(4-1C) RLYDRU
at the ad
Column Grid
| POWER OUT
o ey +12U
R219
(s 2 /
1740 bgaco1 | 4 BA0E21
+12U > +12U \xRLE2D@3 il Nt [
1 <100 5! tg@ L
B coe3 |t /%\é SD@B@3“5F@ 1
L7 3
+5U 45U 15@@225/\ 583501 £
LMa3sk US|
3 1
+5U (J16 8 ) ) ® QUT UIN
@ —— .
— GRoUND (J16 9 32 a1Le g J7-1(LOW CURRENT SOLENOIDS)
180UF R115 J6-10(FLASH LAMPS) DB35@1] 4 BRDG2
25U T n
GROUND (J16 1@ ] = 120 +20V

GROUND (J16 11

%
u,
[S)

C200
0.1

GROUND (J16 12

f9908:

R117
A GROUND (J16 13 3 330 -
T0 (N
KEY (J16 14 = J13-10 (CONTROLLED LAMPS) 3\
+18U ° ° °
cround (J16 15 » €202 T oo + PR
== 15000uF - 15@@0uF _——_ I .=~

25U 25U

Z 3 |
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I/O Power Driver Board Schematic (Sheet 5 of 5)
2 | 1

2CK C35-C46,C238-C242 = @.1 Y
6 C238|C233|C24@|C241|C242| C35| C36| C37| C38| C33| C4@| C41| C42| C43| C45| C46
5

BR300 TpL]
10K
+5U
v JI5
R302  7TpL 3
L 8 JI5 1K

i o

SPI I/O Power Driver Board

SPI Part N 520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model; 237-0161-00 Dated: 09/05/97

FROM XFORMER
3A S.B. C
Ji1 ot 24UAC
J11 o)euAcz Fz28
?i?%.
T11 o) tBUAC
F6
50V OUTPUT
FROM XFORMER L5aU Q J1@> LcaU
+8UAC
.
+18UAC > 17 F20
L 3 Jlo
19VAC2
v - 5 17 4A”S.B. B
. . o
4 JIi7
| s J1o
I 5
Ji 3A S.B.
i :
i +168UAC e J17
7 J1@) 6\D
| F22 — ' oo [T
| SHs.5. .
Jiv =
I 9
24UAC 10 J10) 24UAC
: (2_10)
|
I NOTES: é)
ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
I ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), UNLESS OTHERWISE SPECIFIED. O
| 0.1 MICROFARADS (#F ) BYPASS CAPACITOR ON ALL IC-S. D_
] Schematic Set ..
Sheet 5 of 5 L0
[ SIzE I REV. B
| (&)
| 0
|

N

1
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/O Power Driver Board Component Layout
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RPRNRPRRORRFONRF OO RRNNRF RN

PART NUMBER REF-DESIGNATOR

520-5137-01

112-5000-00
125-5030-00
125-5033-00
125-5035-00
125-5036-00
125-5034-00
125-5032-00
125-5031-00

125-5028-00
125-5029-00
112-0054-00

112-5003-00
205-0004-00

200-5000-08
200-5000-05
200-5000-06
045-5015-01
045-5014-01

045-5015-00

045-5013-00
045-0014-03
045-5015-00
045-0014-06
045-5016-00

110-0106-00
110-0067-00
110-0088-00
110-0069-00
121-5042-00
121-5003-00
121-5045-00
121-5021-00
121-5011-00
121-5007-00

121-5029-00
121-5033-00

121-5036-00
121-5038-00
121-5050-00
121-5009-00

121-5009-00
121-5032-00
190-5002-00

n/a

100-5012-00
110-0058-00
100-5023-00
110-0089-00
1;)0—0356-00

n/a
100-0338-00
100-0148-00
100-0037-00
n/a

1/0 Power Driver Board
BRDG1, BRDG2, BRDG3, BRDG20, BRDG21
8%'5(:2' C3>Ce, C7, C8, C9>C10, C11, C12

C26
027 C30, C201, C202, C203

C3
C35, C36, C37, C38, C39, C40, C41, C42, C43, C45,

C46, C200, C238, C239, C240, C241, C242

C212>C219, C228>C237, C243>C246
C247>C254, C263>C270
D200>D207, D208>D215, D220, D221, D222, D223,

2251 D225, D226, D227

7, D22
Fo. F7, F8, F9, F20, F21, F22, F23, F24> F27, F28
F7,F8, F9, F24>F27

F21, F28

5%0 F23
J2 (Key Pin-4), J6 (Ka/ Pin-9), Ke Pln -5)

10( ey Pin-6), J13

J3 (Key Pin-8
ﬂ?l(Key P|n-2), J9 (Key Pin-3), J15 (Key Pin-5)
J12 (Key Pin-7
J14( y )
3%9 (Key Pin-14)
L2, L208 L201, L202, L203, L204
17>824 Q25>Q32
200
1>R8, R9>R16, R200>R207, R208>R215
R17>R24 R25>R32
R33>R42. R236>R242

R49, R57>R61, R253, R256, R270
R50>R58 R255, R271, R300

Resistors on Solder Side @ J2-Pins: 1-3 & 5-9

R90, R92, 5{94, R96, R98, R100, R102, R104

116
R117, R272
R216, R218
R217

R245>R251, R254, R302
R261, R262, R263, R264, R265, R266, R267, R268

ELAY
TPL1, TPL3
H% U2, U3, U4, Us, U18, U201, U206

U2l
H%g, Ull, U12, U13, U14, U15, U16, U17

U203
U204, U205
U209

BLANKING, RESET

DESCRIPTION (NS = Not Stuffed)

Comglete PCB Assembly

220pF, (221), Cap.

100uF, 50v 'Radial I3/t|c Cap.
-1UE, 500v, Ceramic Disk Cap.
15000uF, 25v, Radial Lytic Cap
4700uF, 35v, Radial Lytic Cap.
100uF, 25v, Radial Lytic Cap.
0.1uF,'(104), Cap.

470pF, (471), Axial Cap.
0.01uF, (103), 100v Cap.
1N4148, Diode

1N4004, Diode

Fuse Clips

7A 250v S.B. Fuse

5A 250v S.B. Fuse

3A 250v S.B. Fuse

8A 250v S.B. Fuse

4A 250v S.B. Fuse

20-Pin, 0.1 Dual Row Header
10PKK156

12PKK156

9PKK156

10-84-4030 (3-Pin MOLEX)
12PKK156

10-84-4060 (6-Pin MOLEX)
15PKK156

10-84-4090 (9-Pin MOLEX
LED T1-3/4 DIFFUSER LE
22NE10L STP, Transistor
TIP122 )
19NO6L STP, Transistor
2N3904, Transistor.

22K 1/4W Res.

620 1/4W Res.

39K  1/4W Res.

47K  1/4W Res.

10K  1/4W Res.

100 1/4W Res.

6.8K  1/4W Res.
220 1/4W Res.
120 P1/4W Res.

Res
47K Zm/Res(SANDBAR)
1K 1/4W Res.

1K  1/4W Res.

47  1/AW Res
FRL264D024/02CK Relay
Test Point Wire (24ga.) Loops
74HCT273

7415245

DS1232

VNO2N

LM338K

Heatsink (5v Reg.)
74HC245

7415138

74LS74

Test Points

$$



Your Notes

Section 5, Chapter 4:
120 Printed Circuit Boards (PCBS)



CPU Section:

The CPU is a 68B0O9E (U209) with up to 8 MBytes of CPU Code Space (U210). The CPU code is bank selected
by the use of U211 and each bank consists of 16 KBytes. 8 KBytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells (BAT1)
which have a TEST POINT VBATT to check the battery voltage status. The write protected area consists of 512
Bytes used for storing game settings. This section of RAM can only be written to when the coin door is open. The
Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL U213. When this
memory protect signal is low writes to the protected RAM area are prohibited. Address decoding for the system is
accomplished by one PAL U213 and one 1-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/Sound Board & 1/0 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 1/O Interface CNL1 is buffered by two (2) HC245 Chips (U207 & U208). The CPUss reset line is buffered by
Q10 and fed over to the 1/0O through CN1. An I/O Strobe Signal is fed through CN1-15 and is used to notify the 1/O
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes slows toactivate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate
Input and Output Busses. The Input Bus from the Plasma Controller to the CPU/Sound Board comes in on CN8
[PLASMA CONTROL]-Pins 3-10 and is fed into U200 for input to the CPUes Data Bus. Data going out to the
controller comes from the CPUss Data Bus through U201 and onto CN8-Pins 11-18. Status back from the Plasma
Controller comes in on CN8-Pins 22-26 and is fed into U202 for input to the CPUss 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 Signal to the controller is generated from U216/A and is used to latch data into the Plasma Controller.

Sound Section:

The audio section consists of a BSMT SOUND CHIP U9 Sound (Voice) EPROMs (U17 U21 U36 U37) 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 EPROMSs are bank
selected by U22. When the BSMT has sound data to be played out to the speakers it loads 16 bits into a 16 bit
shift register made up of U24 & U23. The data stream from the shift register is serially shifted into a stereo 16 bit
Digital to Analog Converter (DAC, U26). When the system is operating properly the ws (word select) input of the
DAC will be toggling. The ws input is used to latch the right and left channel sound data into the DAC. If the ws
line is not oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current source.
These outputs are converted to a voltage by an operational amplifier U30 to form the analog signal. TEST
POINTS AOR and AOL are the outputs of the operational amplifier. These outputs are then fed directly into the
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 CPUss 68B09E U209 to the sound section by latching data into U5. The
sound sectiones CPU 68BO9E (U6) reads in this data and handles the interfacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 68BO9E processors. Should be at 2Mhz with Q leading E by 500 nsec.
24Mhz - The oscillator used for the BSMT & derivation of E & Q.
SND-FIRQ - The sound sections CPU Interupt .
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.

W6 Jumper - This jumper must be installed for games that use 8MB Sound EPROMs (U17 U21 U36 U37). For
games which use 4MB Sound EPROMs this jumper is not installed but will operate on boards with W6 installed.

! " # $)$



CPU/Sound Board Schematic (Sheet 1 of 3)
J | I | H | G | F

+5v

Cc1 c2| C3] c4 C5| c7] cs C9| C12| C13| Cl14] C15| Cl16| C18| C19| C20| C21| C23| C24| C25] C26| C27| C28] C32[ C36| C4l] C42| C43| C44

.. 0.1 F|0.1 F|0.1 F|0.1 F|0.1 F|0.1 F|0.1 F[0.1 F|0.1 F|0.1 F|0.1 F|0.1 F|0.1 F|0.1 F
5 - o !
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7 02125 |
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CPU/Sound Board Schematic (Sheet 1 of 3)

| E D C B A
I o3 DEDICATED SWITCH IN
I +5v 1 CN6
1N4004 GND = 12PKK156E
| CN6
R287 R278( R279[ R280( R281[ R282[ R283( R284( R285( R286| 12PKK156E
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POUT POUT POUT  (320)
1 STATUS STATUS STATUS (3-2J 2]
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1 RESET PSTB PSTB  (3-2)
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I PSTB PSTB Schematic Set
— Sheet 1 of 3 LO
| SIZE REV.
NOTES: .
| ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. o
ALL CAPACITOR VALUES ARE IN MICROFARADS ( 1F), UNLESS OTHERWISE SPECIFIED.
| 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). SPI CPU/Sound Board @
REMOVE W6 TO EMULATE SPI N1520-5077-00 SOUND BOARD. SPI Part N2 520-5136-16 (/)
W6 JUMPER MUST BE INSTALLED FOR GAMES USING 8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37. -
| ) prepared By: CES Inc. Edited By: SPI Inc.
Fonts used in this Schematic: Arial (Arial.tt) for normal text. Symbol Proportional BT (Symbpron.tf) for Micro () and Ohm [Omega] (2}& Wingdings 2 (Windng2.ttf) for Special Symbols or Check Boxes. Model: 237_0176_00 Dated: 07/22/99
2=
| — | — —
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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BROM
| A (1-40)
a1 [Bx w.c. B (1-4J)
| A R g4 [Zx N C (-4
I LK Qs 3 N ZE BUSY (3-20) 2
i e [Ax nec
5 Nec. NOTES:
—1 87 3 SE Nt ALL RESISTOR VALUES ARE IN OHMS (€2), 1/4W, 5%, The above circuit(s) continue at the address shown (#-XY).
—_ I U2 gg : N.C. 1 UNLESS OTHERWISE SPECIFIED. # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
ate € S f P s me ALL CAPACITOR VALUES ARE IN MICROFARADS (uF),
| g1 =8 *SU—D a UNLESS OTHERWISE SPECIFIED.
Q12 A = U27/A 0.1F BYPASS CAPACITORS FOR ALL INTEGRATED
| Q13 [Zx MeC 5 bsP1 3 —|s mo CIRCUITS (ICs).
Q14 [2x N ° c g REMOVE W6 TO EMULATE SPI N1520-5077-00 SOUND
BOARD
0 I HC4020 1-0- raLses |4 W6 JUMPER MUST BE INSTALLED FOR GAMES USING
5y 1 ) $— +5U 8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37.
ol L] 30—
% | % WL IS JUNPERED 2 om0 ot vl 4 or o Wi 2 Vg o ol —
B
5] q %Y 8 o below circuit(s) continue at the address shown (#-XY)
NOT STUFFED ? 5), X = = Row G
% I oh 241574 |4 %} heet Number (1-5), > Column Grid Row Grid
A —
| :%er a3
3 g
E (1-3])
| reo K5« e U1l/A LY % WX IS JUMPERED (Vp]
ST Sl SV a |, al—= BSEL (1-3J) oM
} l Sau?—o{EnP U3 B E L o
: CcP L : I0RESET (1-2A)
= SW200 +5U
N o i e 8
Il C 7 R313 FERST VLY (al
= |8 a8 5 e 2 7| 7 BSELB -
| 5] ¢ aCrTe? : o XQ%LUZleRST 6 RESET Schematic Set
D QD C—e 4o Rar| 5 TORESET] Sheet 2 of 3 .
74LS163R aQ 4+ 3
E sU R34 T Lo
/| Ei 551232 SIZE REV.

E 1 he * R313,R314 RERET 5
EIRG Rres i NOT STUFFED (]
GSTAT — : - SPI CPU/Sound Board <))
oo SPI Part N2:_520-5136-16 N

I M B Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0176-00 Dated: 07/22/99

C A

|
|o
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CPU/Sound Board Schematic (Sheet 3 of 3)
J | [ | H G =

PLASMA R200-R207 NOT STUFFED
CONTROLLER ’—T_T_T_T_T_T_T’g‘

" R208-R215
NOT STUFFED
R203

N.C.
2E6PINB
10 N.C.
R216-R223 = 4.7K

C200-C207 NOT STUFFED =

R216

CLR g
cp 11POUT

14 1D
2Q 2D
£2U201%
q 5D

|
|
|
I
|
|
|
|
|
|
|
|
@ZSPINB [ ?3 gg |
2SPINBm—‘ by e I
|
|
|
|
|
|
|
|
|
|
|
|
|
|

w|o|av|o|o|an
Rl et NI S]

|~y > |

26F1NB coeglczes|c21e|c211c212]c213]c214]c21s
CNS8 17 - == = = = = - -
CN8 18 1 c2es-c215 = 4vepF Twe.

R243 < R4ps R409

|

5P ING ] F1»2472>< 4. 7K oK NOT
(CN8 13) . 7 P sTURRED
ZEPINE
(CN8 22}
SEPING PeTe
(CNS o1 } PRES

CESTE] R224-R228 = 10K p202 X | PLIN
NG 22 +5U

LN4148 _1C229 _[C230

5P ING & DIODE D202 T
47@pF
CN8 23 & NOT STUFFED A70pF 47apF "
26P1NB * e Gaos
CN8 24 R223 R229-R333=220 *“* STUFFED 5 L8 STATUS
26P1NB hd DIR
R230
D R 1
ZEPING Ng R231 185, Aifi—03
26
? 3 4
26PINB R232 6 2U20292 4 S
5] 3 A 5] 5
R233 4 A4
40 G 7
l MPIN 13 7 2
— SST@ 12 |8 1
c21s|c217|c218|c219|c220 e o A7lg o
7AHC245
= C216-C220 = 47BpF / T
(1-2A,2-2J) DB-D7 I
(1-1R) STATUS
(1-1A) _POUT
(1-2A,2-1J) RESET |
(1-1R)  PLIN N.C.
(1-1R) SWSTB |
(1-1A)  DPSW
(1-1R) SUM |
(1-2R) MPIN
(2-1J)  ssT@ POWER IN |
(27zh) Busy rsz +5UF TB1 supc
(1-1A)  PRES
(1-1A)  PSTB +sU T (1 CN2) +sunc |
e | T EPKKIE6E
1008ur PR I > CN2) croud |
-12V - SPKK156E |
UR1 = -i2uee 12uDC
= FB4 FB3 -
| — -12UF
-5A ’ S{ 7ssc |2 0 SPKKI56E |
EPKKI56E SWM_ LS =
gio = o4 wF o €= = L3l c37 Hpir
2%uF 0.1 D1 . 170uF 5 KEY)kev | —
0.1 254 0.081 =
25U+ 1N4004 + o o
+12UDC == A1
v s CN2) +12upc
T >3 |r2U205
+12U 3 |
NOTES: FB1-FBB = FERRITE BEADS 4 Blas
ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, 51 s 70
UNLESS OTHERWISE SPECIFIED. 8.e01 6 8
ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), TN
UNLESS OTHERWISE SPECIFIED, +5A oo

0.1uF BYPASS CAPACITORS FOR ALL INTEGRATED
CIRCUITS (ICs).

REMOVE W6 TO EMULATE SPI N1520-5077-00 SOUND
BOARD. c47

‘W6 JUMPER MUST BE INSTALLED FOR GAMES USING 8.1
8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37.

Fonts used in this Schematic: Aral (vial ) for normal text, Symbol Proportional BT (Symbpron.f) for
Micro fieJand Ohm [Omegal {22J& Wingdings 2 (Windng2 1) for Special Symbols or Check Boxes.

J I H G | E |
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CPU/Sound Board Schematic (Sheet 3 of 3)

[rm
[©

C | B

| A

R234

ZV at

D106 (Not Screened On Board)
This diode is soldered between D3 & R430 under CN6.

+5v 4{>“

+5U
*

R423-R430 =

560

1N4004

R423
R424
R425

R426

R427
R428
R423

S
==
==
§o
ZI

I CN5
SPRK1568

2 KEY,

)
904 L/J
3
= Qa2

1K
2N3
R235
1K

R236

0

3 CN5
SPRKISES

d

4 CN5

SPKK156B

;gA
2N33904 F/J
2 a3

1Q
21

EICIES

d

5 CN5
SPRKISEE

‘%
2N39a4
b

D 5Q
6Q
7q

1
T
3
= q
D 3Q
5> U203 \
3
-
7
8

|||

D
D

5§ CN5
SPRKIS68

d

7 CN5

9PKK156B

d

i) Q4
h
2N3304
Qs

8
74HCT273

8 CN5
SPRKISEE

:

‘%
2N3924
2 [el5}

R241

DPSW_19]

1K
R244-R251 =

|c222

2N3304

SW300
8-POS.
DIP SWITCH
16

15

A1 B1

14

13

2020482
A3 B

12
11

BS

A B&

10

i

L
2
3
4
5
5
v
8
S

|3 |3+ |||

A7 B7

o |~ o o | o N e

S

74HC245

8DIPSH

|c223

- = (C221-C228 =

224

:

s CN5
SPRK1568

|c225|c226|c227|c228

0.01

UREF

R4@1-R408

—|AL

R401

R415

560

SWITCH
ROWS

D400 = 10PKK156D

UREF

R416

(c_cn

D401 10PKK156D

R417

D402 10PKK156D

R268-R267 = 10K +5U

R418

D403 10PKK156D

R419

D404 10PKK156D

UREF

R26@

R415-R422 =

220 1BPRKIGED
4+ KEY,

R420 D405

202058
A3 B

N

A5

LM339AN L

D406 10PKK156D

R421

D407 10PKK156D

R422

UREF

_|C4ed

A7

3

Do oo o

A8

74HC245

— (4006-C407 = 0. 1uF

3
=<U401/C|
\\7
+5U

|c4a1c4gdcnlcend

|c4og C4g C407

10PKK156D
D4@0-D4B7 = LN4148

Schematic Set

Sheet 3 of 3

SIZE I REV.

SPI CPU/Sound Board

SPI Part N 520-5136-16

Prepared By: CES Inc. Edited By: SPI Inc.

Model: 237-0176-00 Dated: 07/22/99

|
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CPU/Sound Board Component Layout

Test Points:

_HTLIND VNSV Id oo
4;1 - | vearr [ =

mmmmmmmmmmmmmmm N N
58888558222 RINITLS RIS
NNNNNNNNNNNNNNNNNNNNNNNN
xxxxxxxxxxxxxxxxxxxxxxxx

S i
B 5 [P0 | easun reser

~~~~~~~~~~~~~~~~~~
mmmmmmmmmmmmm
uuuuuuuuuuuuuu

U210
U210
N
S
LY
A
o

| oupooogﬂ
B vy [0 et | ER
] Hﬁ []:] UOUO \/‘%} '_ K O g arcass (] | GND1
Bissssss.,  dmsos) P RESET
fjffna YRR § x )
y ggﬁﬁﬁﬂ]ﬂﬁ@b EO §O§O§O§O§O§O§O§O
EE3EE8pgy =
| IBothnnooo §E e 40 —0 00D el
%;_ - E]i]EI?OO > @}O‘ RS LEDs :
[][][][] [][][][] [][][][][]‘N mg@ OOOOOOOO LE(\)/1+5v & L200
_giial H FEYEEEER +
e e O[TD EEEE ) ez D
i (), o - M u e
%O s Goosines %NO J:] 5 2rcee g_O
Q (00oaoon . )
BEEREERE [recsara 34) R 5 oon .
i O g 74L31654%]® mng%) > « :
s gaeereessd “ ° ®
e R ER RN ®©
w uuunnmuu I e A ERE
— Eo
ﬁOOOOOgOgOgOO N msi&% IMQ)O.ﬂ m@ 5 s () W6 JUMPER
CRERREEERR] g0z b
i e —— U G
) 50[:]&[]&[]&[]3[]&[]3[]&[]3[] gé ER 68B09E [][][] mw g SMHZ
=5 S 626476116 2;(:]

w g - E
% [ 74L5374 <| |74LS74<|H D Oﬁj e
L ' @‘z 0l I

U)E §3Efif: ! [ PAL16Ls {Y) [7aLs74 DZ @ Fon SND RESET

00000000 L ol 806@]@&m :
O SN g
7 (I S @@ i, 00@@[1[1 uuu@@nucm
- |SMI1EEkeReRe o
S |
) FEEERRE (%E
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ITEM  QTY

) 1 520-5136-16
01 1 545-5685-00
02 79 125-5031-00

03 2 125-5017-00
04 3 125-5043-00
05 1 125-5037-00
06 2 125-5019-00
07 4 125-5020-00
08 4 125-5039-00
09 6 125-5017-00
10 2 125-5015-00
11 2 125-5012-00
13 44 125-5028-00
14 8 125-5029-00
15 1 125-5014-00
16 1 045-5015-01
17 1 045-5015-06
18 1 045-5015-07
19 1 045-5013-00
20 1 045-5015-00
21 1 045-5014-01
22 1 045-5015-26
23 7 112-5003-00
24 2 112-5008-00
25 8 112-0054-00
26 6 n/a

27 1 165-5099-00
28 10 110-0069-00
29 36 121-5011-00
30 1 121-5018-00
31 5 121-5023-00
32 20 121-5009-00
33 2 121-5043-00
34 3 121-5051-00
35 2 121-5046-00
36 2 121-5009-00
37 9 121-5045-00
38 11 121-5021-00
39 15 121-5033-00
40 5 n/a

41 1 121-5036-00
42 16 121-5047-00
43 2 121-5048-00
44 1 n/a

45 1 181-5002-00
46 5 100-0037-00
47 1 100-0249-00
48 1 100-0049-00
49 1 105-0052-05
50 3 077-5208-00
51 6 100-0064-00
52 1 100-0189-01
53 3 077-5209-00
54 1 (See P%. Table)
55 1 05-0116-00
56 1 100-0149-00
57 5 (See P%. Table)
58 5 77-5217-00
59 1 100-0043-00
60 1 965-0136-00
61 1 965-0137-00
62 2 100-0022-00
63 2 100-5008-00
64 1 100-5018-00
65 1 100-0375-00
66 1 100-0027-00
68 2 100-5016-20
69 3 535-5000-10
70 2 100-5012-00
71 6 100-0338-00
72 1 105-5046-00
73 1 965-6504-00
74 1 100-0148-00
75 2 100-5015-00
76 1 100-5023-00
77 2 100-0377-00
78 4 n/a

79 1 124-5002-00
80 1 124-5001-00
81 6 n/a

82 1 140-0011-00
83 12 n/a

84 1 (callTech. Support)

PART NUMBER REF-DESIGNATOR
CPU/Sound Board Mono (FCC FEB98)

DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembly

BAT1 HOLDER (Alvvzé/s reglace all 3, Size AA 1.5v Cells, with new ones, when re%uwed)

C1,C2,C3,C4,C5

C9, C12, C13, C14, C15,

0.1uF, (104), Axial Cer.

C16, C18, C19, €20, C21, C25, C24, C25, C26, C28, C37, C33, C34, C36 C38, C39,
C41, C42, C43, C44, C47, C49, C110, C111, C113, C117, C118, C120, C123, C124, C125, C255, C272, C273, C27
C275, C276, C277, €279, C280, C281, CgSZ €283, C284, C285, C286, C287, C288, C289, C290, C291, C292, C400>C401,

c10 502>C404 C405>C407
C29 c37 c51
C30

C31,C81
C40, C59, ClO8 C115
C48, C50, C75, C80
C78, C79, C107, C114
C109, C112

C116, C119

C208>C215, C216>C220, C229, C230, C247>C254,

C256>C263, C264>C271
C25%>C228

CN

CN2 Key Pin-5
CN4 (Key Pin-5
CN5 (Key Pin-2
CNG6 (Key Pin-5
C“? Key ®@n-4

D1, 02, D3, D102, D103, D104, D105
D200, D201

D400, D401, D402>D404, D405>D407
(FBl)FBZ FB3-(FB4), (FB5)-FB6
1200, 201

81> 3 R4 RIJ:\.’OG R113, R224>R228, R244>R251,

10uF, 16v, Radial Tant. Cap.
0.001uF, (102), Cap.
1000uF, 16v, adlal Lytic Cap.
470uF. 25v, Radial LE/‘?/C Cap.
22UF, 25v, Radial Lyfic Cap.
0.0022uF; (222), Cap.

10uF, 25v-35v, Radial Lytlc Cap.
100uF, 25v, Rad, Ltc. Ca|

220uF, 25v, Radial Lytic

470pF, (471), Cer. Cap.

0.01uF, (103), 100v Cap.
22uUF 16v, Radial II::ytlc Cap
20-Pin, 0.1 HEA

6PKK156

7PKK156

9PKK156

12PKK156

10PKK156

26-Pin, 0.1 HEADER
1N4004, Diode

1N5817, Diode

1N4148; Diode

Ferrite Bead (if required, caII Tech Support)
LED T1-3/4 DIFFUSER L
2N3904, Transistor

10K  1/4W Res.

267, R296>R298, R299, R301, R302>R305,

R306 R413, R431>R432

R9 R14, R104,

R15, R8, R234>R241, R278>R286, R412
R16, R17

R21. R22, R24

R105, R109

R107, R111

R108, R287>R294

R216>R223, R242, R243, R400
R229>R233, R295, R414, R415>R422
s%gg R310, R315>R316, WX
R401>R402 R403>R405, R406>R408, R423>R430
R410, R411

SVVZOO

SW30!

Ui, U8, u25, U27, U215

U2

U3

U4

U4, U7, U21

us, U12, U13 U15, U16, U211

U6, U209
U6, U9, U209

U9

u10

uUl7, U21, U36, U37, U210
Ul7, U21, U36, U37, U210

uls
[BAERYELLOW DOT
SPB\WHITE DOT

C
~

U101
H%Ol (HSZ% U102 (HS3)

B%O% U204, U205, U206, U207, U208
U213- ENVEIIel]

U214

U216, U217

U218

U400, U401
VBATT, +5v, GND1, GND2

VR1

VR2
\),(Vll W5, W6* (*for SMB EPROMS)

AOR, AOL, SND_RESET, SND_FIRQ, Q, E, 6Mhz, 24Mhz, FIRQ, PLASMA_RESET, RESET (X2) Test Points

R110 (New Rev. Change Feb 02)

15K 1/4W Res.
22K 1/4W Res.

100K 1/4W Res.
1K 1/4W Res.

Jumper Wire (24ga.
330 1/4wW Reg (24ga)

8-Pin, Dlp Switch
74LS74

74HC4020
74L.S163

6116 RAM
28-Pin, IC Dip Socket
74LS374

68B0O9E

40-Pin, IC Socket
27512 EPROM
BSMT2000
745240
27C040 EPROM
32-Pin, IC Socket
74ALS139

PAL16L8 (Programmed) Y N{=HEel\§sle1}
PALlBLg Programmed) Wilislii=gsle]|

TDA2030A

AAVID 531102 (Heat Sink)
74HCT273

MS6364A

?ﬁll__:SLGLS (Programmed) [EINS=IBIe]}
HCT74

DS1232

LM339AN

Test Point Wire 24ga) Loops
LM7905CT -5v Regulator
LM7805CT +5v Re ulator

0 Jumper Wire (24ga.)
24Mhz

3K  1/4W Res.




Pulse-Stretcher OPTAPC Board Schematic

+5V +5V
VAN
l1y--=-==-=-=-=-=--- 13
| |
L
1 - 1
21 L4
|
| |
. QCK4
__________ ]
220 K

C1

AUF —

Pulse-Stretcher OPTO PC Board Component Layout & Parts

P.bl OFT0O R3

GRN/'W

| O

SOLDER “

4

HT

Component /Solder
Side (Green)

ITEM QTY PART NUMBER
515-7212-00
520-5212-00
045-5007-05
605-5004-01
121-5090-00
121-5091-00
121-5092-00
125-5051-00

112-5018-00
110-5010-00

100-5042-00
100-5043-00

Y

RR R R NRNRRRRR

©owo N o gbhwN

130

+5V +5V
A\ A
4 8l RED
Res  Vcc Cc2 L
AuF T
2 Trig BLK
Ul
A+5V NE5S55 =
D1
R4 MA152WKCT
7
Lo <
6 Out
Thr
2 GRN
Gnd Q1
— i MMBT3904LT
Pin-1 RED
(+5v)
Pin-2 BLK
(GND)
Pin-3 GRN-BLK

Front
Side (Green)

(Sw. Drive « - »)
Pin-4 WHT-RED
(Sw. Return « + »)

Back
Side (Beige)
No Parts

REF-DESIGNATOR

Pulse-Stretcher OPTO PC Board
Pulse-Stretcher OPTO Board (without soldered cable)

n/a
n/a
R1
R2, R4
R3
C1,C2
D1
Q1

OP1
Ul

Please Note:

If ordering PCB 520-5212-00

and require the cable & connector soldered
to the board use Part Number 515-7212-00.

Note: In this game, this OPTO Board is used as a Playfield Detection
Switch for the "Spini-Me" Assembly. See the Switch Matrix Grid
(Pgs. 16-17 or 94). PCB is used for Switch 34, (GRN-BLK, WHT-RED).

DESCRIPTION
PCB Assy. with Cable & Connector

5-Pin, .156" Conn.
1/4" Shrink Tubing (Black)
220K, 1/10W SM esistor, 0805 case
1K, 1/10W SMT Resistor, 0805 case
220, 1/10W SMT Resistor, 0805 case
.1uF, 16V SMT Capacitor, 0805 case,
Philips 08052R104K7B20D or eqyv.
Diode, Dual Common Cath, SOT-23
case, Panasonic MA152WKCT or eqv.
NPN Trans, Small Sig, SOT-23 case,
Motorola MMBT3904LT or eqv.
Slotted OPTO, QT OPTO QCK4 or eqv.
TLC555CD Timer, Small-Outline
Package

éCE156F22-5)
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Playfield Switch OPTO «Long-HopZ Boards Theory of Operation & Schematic
The lightfalling |~ ™~ " 204 cnas m | Eon Enga (a4 — o o ey ey T

input from LED | GND
(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 .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 onLED (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.

DIFF. LED L @round)

| |

520-5082-00 ! 520-5083-01 - = Emiting Light +5v +5 .

on LED (CR1) | Transmitter | Receiver 5y |
generatesa ! ! it :
voltage which is! Rt !
applied to the ' " | TLRH180P 2 |- O s i
input (Pin-2) of 1 [ o\, & ! CN1 !
the LM311 | | by LB L o balreo
Comparator 1 v . T NS4 (+5V) i
(Ul). R1 ! e Iy 2| WHT/XXX i

L .

bleeds off ! CRI ! 1 N oos Sg:lljtrcnhgow/ |
excess charge.: TLRIITBOP | - 3| GRN/XXX |
At about a volt |+ - " o (Switch Col/ !
| CR2 Drive -) |

| |

| |

| |

| |

: |

Playfield Switch OPTO «Long-HopZ Boards Component Layout & Parts

&= O O 00 @oéz OO p

/AQTgA)d%\M

Solder
- - i Solder
520-5082-00 (TRANS)  Side (Green) Siie (Green) 520-5083-01 (REC)
0%2—0 0¥——0 o¥—0 0%—0 0% —=-o

CN1

s [00]f |@fJ0 [0 0O]jpsed ®

CR1 0000

CR1 00-2805-025 ofle—, o O0T=—-0 oProRCVR. SEGAP 7EAL}’ o S
Component Pin-1 RED
Side (Beige) (+5v) e P GRNIXXX
Pin-2 BLK Side (Beige) Pin-3G
(GROUND) CN1 (Sw. Drive « - ») CN1

Pin-2 WHT/XXX
(Sw. Return « + »)

Note: In this game, this Combo OPTO Board is used as a Playfield Detection
Switch for the Time Machine Ramp. See the Switch Matrix Grid

(Pgs. 16-17 or 94). 1 Pair is used for Switch 35, (GRN-BLK, WHT-ORG). 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 Assembl)é
1 1 165-5052-00 CR1 LED TLRH180P (Ultra right Red )
2 1 165-5099-00 CR2 LED T1-3/4 RED DIFFUSER (7))
3 1 112-5014-00 D1 1N914, Diode o
4 1 121-5013-00 R1 1M  1/4W Res., 5%
5 1 121-5037-00 R2 330K 1/4W Res., 5% O
6 1 121-5077-00 R3 6.8K  1/4W Res., 5% (Al
7 1 121-5014-00 R4 220 1/4W Res., 5% ..
8 2 125-5023-00 C1,C2 .1uF, 25v, Axial Ceramic Cap. L0
6 1 100-5025-00 Ul LM311
7 1 110-0069-00 1 2N3904, Transistor ) 3
8 1 045-5200-04 N1 (Molex 50-84-1040) 4X1, .156" Locking Straight Hdr. Conn beb)
B 1 520-5082-00 OPTO Transmitter Board Complete PCB Assembly 0p)
1 1 165-5052-00 CR1 LED TLRH180P (Ultra'Bright Red )
2 1 121-5066-00 R1 180 1/4W Res.
3 1 045-5206-02 CN1 (Molex 50-84-1020) 2X1, .156" Locking Straight Hdr. Conn

Section 5, Chapter 4:
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Solenoid Expander PC Board Schematic (UK Only)

CN2
R1 CN2 to Coils to 1/0 J7-P1 20v BRN
D1 620 ohm 5
> S o Pin-1 GND
TIP122 4 Pin-2 Key
3 Pin-3 ORG
R4 Right Up/Down Post (Aux. 3)
22k = KEY | 2 Pin-4 RED
1 Center Up/Down Post (Aux. 2)
Pin-5 WHT
o = L Left Up/Down Post (Aux. 1)
D2 620 ohm
N Q2
1 TIP122
CN1 R5
22k =
1
) L
R3
KEY D3 620 ohm
4 > Q3 .
TIP122 Component Side
CNL1 to I/O J3 (AUX IN) R6
Pin-1 BRN-WHT to J3-P9 20k —
Pin-2 GRN-WHT to J3-P10
Pin-3 Key |

Pin-4 BLU-WHT to J3-P11

See next page for more details.

Solenoid Expander PC Board Component Layout & Parts

Component Side Solder Side Solder Side
O, Ol |0 O
Z (- > }’o_l_o )
o —=A /2
: SPI N1: 520-5192-00

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
" 1 520-5192-00 Solenoid Expander PC Board Complete PCB Assembly
1 1 CN1 Connector, 4X .156Z
2 1 CN2 Connector, 5X .156Z
3 3 112-5014-00 D1, D2, D3 1N914, Signal Diode
4 3 121-5003-00 R1, R2, R3 620 , 1/4W CF Resistor
5 3 121-5042-00 R4, R5, R6 22K , 1/4W CF Resistor
6 3 110-0067-00 Q1, Q2, Q3 Tip122 (NPN Darl. Transistor)

132
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Laser War Lethal Weapon 3

CPU 256K)  965-0004-00  LWAR.C5 cs 960-5007-00 S12K) 965008200 A2.08 cs 960-7001-02
Sound o (256K)  965-0005-00 J5 960-5007-00 Voice 1 965-0083-00 017 960-5010-00
Soundog  (256K)  965-0006-00 J6 960-5007-00 Voice 2 Y 965-0084-00 u21 960-5010-00
Soundog  (256K)  965-0007-00 J7 960-5007-00 Sound 250K)  965-0085-00 u7 960-5007-00
Display 2M 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display 2M 965-0087-00  A2.06 ROM 1 960-5010-00
und1 (B 882000800 s 380.7001-09 Used on Display PCB 520-5055-00)
oun a - - -
Sound 2 512K)  965-0010-00 aF 960-7001-02 ) -OR-
Display EAM) 965-0087-04__ A2.06 ROM 0 960-5015-00
Secret Service Used on Display PCB 520-5055-01)
CPU 256K)  965-0011-00  Ad-6 B5 960-5007-00
CcPU 256K) 965-0012-00  A4-6 c5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 PU 512K)  965-0119-00  A1.03 cs 960-7001-02
Voice 2 512K)  965-0015-00 aF 960-7001-02 Voice 0 M 965-0132-00 U17 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 2M 965-0133-00 021 960-5010-00
S S 9820130100  ALoa ROMo 380:2070-00
Torpedo Alley ISplay
Displ Ay 965-0121-00_ AL.04 ROM 1 960-5010-00
U G e A & 380500720 " (Useaon bisiay P8 520506500
Voice 1 512K)  965-0019-00 6F 960-7001-02 OR-
Voice 2 512K)  965-0020-00 aF 960-7001-02 Display M)  965-0122-00 ROM 0 960-5015-00
Sound 256K)  965-0018-00 7F 960-5007-00 M on Display PCB 520- s o1)
Time Machine Rocky & Bullwinkle & Friends
U gmg gmwme gt B mwes gy, GRo mpme maw g mpug
Voice 1 512K)  965-0024-00 6F 960-7001-02 vgigg i 2M 965-0140-00 021 960-5010-00
Voice 2 512K)  965-0025-00 aF 960-7001-02 Sound 556K)  965-0141-00 U7 960-5007-00
Sound 256K)  965-0023-00 F 960-5007-00 Display aM) © 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
8 gmg memew gt B mwem o, oo mmem e g sy
Voice 1 512K)  965-0049-00 6F 960-7001-02 Voice 0 oM 365 0145-00 Ut aeo 200y
Voice 2 512K)  965-0050-00 aF 960-7001-02 Sound 556K)  965-0146-00 U7 960-5007-00
Sound 256K)  965-0048-00 7F 960-5007-00 Display aM) ©  965-0147-00  A5.10 ROM 0 960-5015-00
ABC Monday Night Football Last Action Hero
Gy pEK wmewm gl B gmmew oL, G0 maey ae @ moom
Voice 1 512K)  965-0034-00 6F 960-7001-02 Voice 0 oM 362-0150-00 Uzt a0 200y
Voice 2 512K)  965-0035-00 4F 960-7001-02 Sound 556K)  965-0151-00 U7 960-5007-00
Sound 256K)  965-0033-00 7F 960-5007-00 Display aM) © 965-0152-00  A1.06 ROM 0 960-5015-00
Robocop Tales from the Crypt
o B omuER Bl B BEE Gk G0 mNEg % noum
TR 2 T B N g pans
- - - - oun - -
Sound 256K)  965-0038-00 7F 960-5007-00 Display aM) © 965-0161-00  A3.01 ROM 0 960-5015-00
Phantom of the Opera The Whoes Tommy
Gy pE memm oz B mmee ou GR0 mamy Mo @ oo
ey Bld s 2 s wEr o B b e
Sound 256K)  965.0028-00 7F 960-5007-00 Voice 4 M) 965-0165-00 U37 960-5015-00
Sound 512K)  965-0164-00 u7 960-7001-02
Back to the Future Display aM) © 965-0163-00  A4.00 ROM 0 960-5015-00
CPU 256K)  965-0041-00  A2-0 B5 960-5007-00
CPU 256K)  965-0042-00  A2-0 c5 960-5007-00 WWF Royal Rumble
mes DN eegi i MAE o U0 gegmm ae o muag
Sound 256K)  965.0043-00 7F 960-5007-00 Vg:gg 2 M 9eB-0173.00 U2t 920.2012:00
T 1 RO 8 04 by 380-7001-09
i oun a - - -
Display M 965-0170-00  A1.02 ROM 0 960-5015-00
Thgpt? |mpsonf28K 965-0051-00  A2-7 B5 960-5006-00 ispl
CPU 256K)  965-0052-00  A2-7 c5 960-5007-00
mes DN e i GRS GusNRoses
oice CPU 512K)  965-0175-00  A3.00 cs 960-7001-02
Sound 256K)  965-0053-00 7F 960-5007-00 Voice 1 e e oe Ui7 960-5015-00
Voice 2 AM 965-0179-00 021 960-5015-00
Checkpoint Voice 3 M 965-0180-00 U36 960-5015-00
CPU 128K)  965-0056-00  AL-7 B5 960-5006-00 Yoice & A 9620197-00 i 00205209
CPU 256K)  965-0134-00  Al-7 c5 960-5007-00 ¢
cru 25 905-0134-00 ca $60-5007-00 Display AM) © 965-0176-00  A3.00 ROM 0 960-5015-00
Voice 2 Mé 965-0058-00 F5 960-5009-00 —
Sound 25 K; 965-0059-00 Fa 960-5007-00 Maverick
Display 512K)  965-0060-00  CP80 us 960-7001-02 CPU 512K)  965-0182-00  A4.04 c5 960-7001-02
Vokes (i)  oe2orer00 U3t 880-2015.00
olice | - - -
Teenage Mut?pstKNlng%STo%gieoso ALod 55 060-5006.00 Voice 3 AM)  985-0187-01 U36 960-5015-00
Sy 358K) 9820003100 AL c5 960-5007-00 S o eEoe e Bo ST
¢ ) Display* 4Mg 965-0183-00  A4.01 ROM 0 960-5015-00
Yoice % m 882 882}1 88 Eg /g ggg gggg 88 Display* AM 965-0184-00  A4.01 ROM 3 960-5015-00
Sound 256K)  965-0065-00 F7 960-5007-00 —
Display 512K)  965-0066-00  A1.04 us 960-7001-02 Mary Shelleyes Frankenstein
512K)  965-0188-00  A1.03 cs 960-7001-02
Balman ey R SRR o B
cPU 128K)  965-0067-00  AL.06 B5 960-5006-00 oice 0194~
¢PU 256K)  965-0135-00  AL.06 c5 960-5007-00 Yoice 3 aM 965-0124-00 U6 960-5015-00
! -0135- . -5007- Sound 512K)  965-0191-00 u7 960-7001-02
¥0!ce 1 2M 965-0068-00 u17 960-5010-00 Display* 4M; 965-0189-00  A1.03 ROM 0 960-5015-00
Yoice 2 M K 382006300 yat 980-8009-09 Display* 965-0190-00  A1.03 ROM 3 960-5015-00
Display ™ 965-0071-00  A1.06 us 960-5009-00
pay ) Baywatch * (CPU Board 520-5003-04)
; CPU 512K)  965-0195-00  A4.00 cs 960-7001-02
Star Trek 25th Anniversary Voice 1 ) 9620196.00 Ul7 960-5015-00
CPU 512K)  965-0072-00 A2.01 C5 960-7001-02 Voice 2 AM 965-0197-00 U21 960-5015-00
Voice 1 oM 985007809 Ui 350-5010-00 Sound 212K)  965-0199-00 u7 960-7001-02
Sound 556K)  965-0075-00 U7 960-5007-00 Bisplay: i oez0%0%- A4.00 ROMO 360-5015-00
Sound R0 PENHX o vz 900-5007-00 Display* AM 382050000 A+ ROM 3 960-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
CPU 512K)  965-0077-00  A4.08 cs 960-7001-02 oY SURK) 265-0202-00  A3.02 537 980700102
Voice 1 2M 965-0078-00 utr 960-5010-00 Voice 2 4M§ 965-0204-00 u21 960-5015-00
oice 2 2M 965-0079-00 uz21 960-5010-00 Sound 512K)  965-0205-00 u7 960-7001-02
Sound 256K)  965-0080-00 ur 960-5007-00 Display* 4M 965-0206-00  A3.00 ROM 0 960-5015-00
Display 1M) 965-0081-00  A4.01 us 960-5009-00 Display* AM 965-0207-00  A3.00 ROM 3 960-5015-00
[* Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster.|




"OHS %

Apollo 13 (Note 1)

Striker Xtreme (Notes 4, 5)

GameROM (M) ' 965020800  A50L|S0OFF U210 960-5009-00 Game ROM (IM)  965-0326-68  AL.02 | $E4FF U210 960-5009-00
Sound 512K)  985-0212-00 U7 960-7001-02 Sound 512K)  985.0327-68 U7 960-7001-02
Display M) 965.0213-00  A5.00 | $B92B ROM O 960.5015-0 Display 2 065.0328-68  A1.03|$1957 ROMO 960-5015-01
voice M 965-0209-00 017 n/a (masked voice g 965-0329-68 017 960-5016-00
Voice 2 IM)  965.0210-00 U21 n/a (masked Voice 2 8 965-0330-68 021 980-5016-00
Voice 3 IM§  965-0211-00 U6 n/a (masked Voice 3 8 965-0331-68 U36 980-5016-00
oice 4 8 965-0332-68 U37 960-5016-00
Golden Eye (Note 1)
GameROM (IM) =~ '965:0714-47  A404|SIFFF U210 960-5009-00 NFL (Notes 4, 5)
Sound B12K)  985.0217-42 07 960-7001-02 GameROM (IM) 965033073  ALOO|SD2FF U210 960-5009-00
Display M) © 065-0218-42  A4.00 | SEGED ROM 0 960-5015-01 Sound 512K)  985-0340-73 U7 960-7001-02
Voice IM)  965.0215-42 017 n/a (masked Display 2 065-0341-73  ALOL|$845A ROMO 960-5015-01
Voice 2 M 065-0216-42 U21 n/a (masked voice g 965034273 017 960-5016-00
i M B W e
1 oice - - - -
Twister (Note 2) Voice 4 8 965-0345-73 037 960-5016-00
Smrow B, gy wolsT g0 e
oun a - - -~
Displa I 965-0222-41  A4.01|$FDO1 ROM 0 960-5015-01 Sharkeyes Shootout (Notes 4, 5)
Voice IM)  965.0220-41 017 960-5015-01 Game ROM (IM)  965-0333-72 = A2.04|$5CFF U210 960-5009-00
Voice 2 M 965-0223-41 U21 960-5015-01 Sound 517K)  985-0334-72 U7 960-7001-02
B W BEEE comes fwo SRR
. oice - - - -
D e e Dy ot 2 p202 1880 uat0 sosocs Vo3 B e N 260 801600
S Ee S U000 WL, Em
Voiee M) 965-0225-45 0018 017 960-5015-01 High Roller Casino (Notes 4, 5)
Voice 2 M 965-0226-45 U21 960-5015-01 CameROM (IM) ~ 965034665  A210|S19FF U210 960-5009-00
B 0 a2 034668 A2.00 | $13EE ROM 0 9804071507
Isplay - - . - -
S%a;ﬁi ‘égr'\? (Nlﬁte 2 965-0229-43  A3.00 | SE6FF U210 960-5009-00 Vol ce g 3 Seeoa0e 0% 9602016709
Sa Ge Spged U0 WL EEE Wed W gl ceeSole 00
Ispla | - . - - - - - - |
¥0Ige y M sRe i R izl Voice 4 8 965-0352-65 U37 960-5016-00
Voice 3 IM)  965.0232-43 U36 960-5015-01 Austin Powers ™ (Notes 4, 5)
Sonou (i WERET Moo g0 s
o ) 0324 2003
The Star Wars Trilogy - Special Edition (S.E.) (Note 2) Biapla 2 065-00355-74 A3.00 | $6A34 ROM 0 960-5015-01
gam% ROM QK) ggg 8%%3 ge A4.03 | $5EFF U2 888"?88?'82 Vore 8 965-0356-74 ut7 960-5016-00
oun -7001- Voice 2 8 965-0357-74 021 960-5016-00
Displa 965023986 A4.00 | 98817 5<137|v| 0 960-5015°01 Voice 3 5 985-0336.74 U36 960-8016-00
olice -5 - = - - - -
Voice 2 21 S s U2l 960-5015-01 Voice 4 8 965-0359-74 ust 960-5016-00
- Monopoly® (Notes 4, 5)
The Lost World: Jurassic Park (Note 2) )
Game ROM (IM)  965-0360-75  A2.51|$42FF U210 960-5009-00
SameroM () gepgasy aaoaiscoe yzo ey SO o SRR OO 0l e
\9ispla ggg 8521411 53 A2.01| $7F46 S%M 0 828’28%2'8% Vorel 8 965-0363-75 061 u17 960-5016-00
oice 5 -5015- Voice 2 8 965-0364-75 021 960-5016-00
Voice 2 AM 965-0242-! 53 u21 960-5015-01 vg ES 3 8 965-0365-75 U36 960-5016-00
: Voice 4 8 965-0366-76 U37 960-5016-00
The X-Files (Note 2)
gam% ROM %li/ng) 882-8%33-218 A3.03 | $A2FF 8%10 888'?88?'82 Playboy (Notes 4, 5)
oun -0248- -7001- GameROM (IM) = 965-0360-75 A U210 960-5009-00
\9ispla ggg-ggﬁg-ﬁg A3.00 | $66D0 5(137M 0 ggg-gg%g-g% Stnd 512K)  965-0361-75 s 7 960-7001-02
oice -0246- -5015- Displ 2 965-0062.75 A ROM 0 960-5015-01
Voice 2 M) 965-0247-48 U2l 960-5015-01 Vored 8 ooz AlS 7 960-5018-00
Voked B oGz 03a e NMECODE LR 380201800
oice
Stggfnlgl Romoopers (Ng%tseoggo 50  A201|$85FF U210 960-5009-00 Voice 4 8 965-0366-76  PRODUCTION U37 960-5016-00
Sound 517K)  985-0253-59 ' U7 960-7001-02
Display 2 065-0254-59  A2.00 | $E77B  ROM 0 960-5015-0
voice 2 965-0251-59 017 960-5015-0
Voice 2 7 965025259 021 960-5015-0
Voice 3 4 965-0255.59 U36 960-5015-0
Viper Night Drivine (Note 4)
GameROM (IM) — 965-0266-35  A201|SCSFF U210 960-5009-00
Soun BI12K)  985.0271-35 07 960-7001-02
Dis pla)lz 2 965-0272-35  A2.01|$C17D ROMO 60-5015-0
Vo 7 965-0267-35 017 960-5015-0
Voice 2 2 965-0268-35 U021 960-5015-0
Voice 3 7 965-0269-35 U36 980-5015-0
Voice 4 4 965-0270-35 U37 960-5015-0
Lost In Space (Note 4)
GameROM (IM) 965028260 ALOL|SB2FF U210 960-5009-00
Soun 512K)  985.0287-60 07 960-7001-02
Dis pla)lz 2 65028860  AL02|$32AB ROM 0 60-5015-0
Vo 7 965-0283-60 017 960-5015-0
Voice 2 2 965-0284-60 U21 960-5015-0
Voice 3 2 965-0285-60 U36 960-5015-0
Voice 4 4 965-0286-60 U37 960-5015-0
Godzilla (Note 4)
GameROM (1M) =~ 965:0280-40  A2.05|$BIFF U210 960-5009-00
Sound 512K)  985.0204-40 07 960-7001-02
Display 2 965-0295-40  A2.00 | $C920 ROM 0 960-5015-0
Voice 4 965-0290-40 017 960-5015-0
Voice 2 2 965-0291-40 U21 980-5015-0
Voice 3 2 965-0292-40 U36 980-5015-0
Voice 4 4 965-0293-40 U37 960-5015-0
South Park (Notes 4, 5)
Game ROM (IM)  065-0301-71  A1.03|$58FF U210 960-5009-00
Sound B12K)  985-0306-71 07 960-7001-02
Display 2 065-0307-71  ALOL|$166F ROMO 960-5015-01
voice g 965-0302-71 017 960-5016-00
Voice 2 8 965030371 021 960-5016-00
Voice 3 8 965-0304-71 U36 980-5016-00
Voice 4 8 965-0305-71 U37 960-5016-00
Harley-Davidson® (Notes 4, 5) footnotes:
GameROM (M) 965031967  ALOS|SIEFF U210 960-5009-00 1 ROMs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont, Bd.: 520-5055-01
Soun 512K)  965-0320-67 u7 960-7001-02 2 ROMs on CPU/Sound Bd.: 520-5136- 10 Mono) Dis a Cont Bd 520-5055-01
Dlsplai/ 2 965.0321-67  AL.04|$FC7TC ROMO 960-5015-01 3 ROMs on CPU/Sound Board. £20.5136-15* (Mono) (FC
Vo 8 965-0322-67 u17 960-5016-00 DIS lay Controller Board: 520-5055-02* (*FCC 1
Voice 2 8 965-0323-67 021 960-5016-00 4 RO on CPU/Sound Bd. 520'5136-16- (Mono) (-FCC 02.98) &
Voice 3 8 965-0324-67 u36 960-5016-00 Dlsplay Controller Board: 520-5055-03, (1 -9
Voice 4 2 965032567 U37 960-5015-01 5 This game uses 8MB VOIGE ROMS at'Ui7, UL, U36 & U37 (if 3 ROMs use U37 wil

be unused) requiring a Jumper at Loc. W6 .

Refer to CPU/Snd. Bd. Schematic (2 of 3).

Game Revisions can be updated after the Production Run. This Table is accurate as of the printing of this manual. If any chanPes occurred, the next game manual will include the updated

information. The version stated is USA. If there is a question of as to the latest Code Revision &

eck Sum call our Technical

(Select Option 1). Visit our website www.SternPinball.com where code can be downloaded (an EPROM Burner is required).

Support Department

-800-542-5377 or 1-708-345-7700



1N4001

Diode 112-5001-00 NTE552 ECG552 et SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
Diode 1N5401 112-0056-00 NTE5801 |ECG5801 |276-1143 SK9004
Diode 1N5404 112-5004-00 NTE5804 |ECG5804 |276-1144 SK9007
Diode T6A10L 112-5006-01 NTE5812 |ECG5812 |-, -, - o
Diode FR302 112-5009-00 NTE588 ECG588 St SK5014
Diode, Signal | 1N914 112-5014-00 R L ST
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part N : - w-  J-.- 276-066B S

:l iT1-3/4 GaAIASi 165-5100-00)

Diode IN4742A 12v  |112-0061-00 | NTE142A |ECG142A |276-563 SK12V
Diode 1N4760B 68v | 112-0062-00B | NTE5092A | ECG5092A |-, -,-  SK68V
Diode 1N4764A 100v | 112-0049-00A | NTE5096A | ECG5096A |-, -,-  SK100V
Diode IN52283.9v  |112-0053-00 | NTE5007A | ECG5007A |-,-,-  SK3A9
Diode IN5234B 6.2v | 112-0047-00B | NTES013A | ECG5013A | 276-561 SK6A2
Diode IN5379 110v | 112-0072-00 | NTE5157 |ECG5157 |-,-,-  SK110X
Diode ING267A 6.8V |112-5011-00 | NTE4902 |ECGA902 |- ,-,-  -.-.
Diode IN4752A33v  |112-5010-00A |NTE147A |ECG147A |-,-,-  SK33V
Diode 1N47366.8v 1w |112-5007-00 | NTES071A | ECGB071A |-, -,- -], -
I
FET Trans. | STP20N10L | 110-0106-00 |NTE2987 |ECG2987 |-,-,-  -|-.-
FET Trans. | STP1ONO6L | 110-0088-00  |NTE2985 |ECG2985 |-,-,- - |-.-
FET Trans. VNO2N 110-0089-00 P L “wTw
NPN Trans. | 2N4401 110-0073-00 |NTE85  |ECG85  |276-2009 | SK3124A
NPN Trans. | 2N6427 110-0070-00 |NTE48  |ECG48  |-,-,- _ SKA4906
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|276-2009 |-, -, -
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 |-,-,- _ SK9042
PNP Trans. | MPSA92 110-0100-00  |NTE288 |ECG278 |-,-,-  SK3434
PNP Trans. | TIP42 110-0068-00 |NTE332 |ECG332 |-,-,-  SK9236
PNP Trans. | TIP32C 110-0081-00 |NTE292 |ECG292 |-,-,-  SK3441
PNP Trans. | TIP36C 110-0077-00 |NTE393 |ECG393 |-,-,-  SK3961
SCR Trans. | 2N5060 110-0074-00 | NTE5400 |ECG5400 |276-1067 | SK3950
SCR Trans. | SCR2800B 110-0083-00 | NTE5461-8 | ECG5461-8 |-, -, - ,-,-
+,&-
BR (Present) | 20220t ©f 112-5000-00 | For Whie Starl/O Bds., BR = 35 Amp @ 100v P.I.V.
T E— o
Relay Dosaopck | 190-5002:00 | R0 e s DRDT O Boars:
Relay Egg;ggcv 190-5001-00 E%rla?/P:UBS%aédg ‘Amp 4 Pole DT
@ Semi-Condductors / ICs

$ $



& 6 & -1/ .
1. Laser MAY 87 5C | J4J6aJ7a | J536J7b 29. Apollo NOV 95 U210 nla nla
War 780-5001-00 5B, 5C | J4J5a J6a | J535b J6b | | 13 (A13) 780-5044-00 |”
2. Secret MAR 88 30. Golden FEB 96
Service 780-5002-00 58,5C| J4 5 Eye 780-5042-00 |» |Y210 | n/a In/a
3. Torpedo AUG 88 31. APR 96
Alley 780-5003-00 5B,5C| M 5 Twister 780-5041.00 |- |Y210 |n/a |n/a
4. Time DEC 88 32. ID4: Inde- JUL 96
Machine 780-5004-00 58, 5C J4 5 pendence Day 780-5045-00 |» |Y210 nia nia
5. Playboy 35th MAY 89 33. Space OCT 96
Anniversary 780-5005-00 58,5C| MM 5 Jam 780-5043-00 |- Y210 |n/a |n/a
6. ABC Monday SEP 89 34. The Star FEB 97
Night Football ~ | 780-5007-00 58,5C| M J5 Wars Triogy - SE. | 780-5056-00 |» |Y210 | n/a  [nl/a
7. NOV 89 35. The Lost JUN 97
Robocop 780-5006-00 5B,5C | J4 5 world: J.p. 780-5053-00 |» |Y210 |n/a  In/a
8. Phantom of JAN 90 36. The AUG 97
the Opera 780-5008-00 5B,5C | J4 5 X-Files 780-5046-00 |» |Y210 |n/a In/a
9. Backto JUN 90 37. Starship NOV 97
the Future 780-5009-00 58,5C| M 5 Troopers 780-5059-00 |» |Y210 | n/a In/a
10. The SEP 90 38. Viper FEB 98
Simpsons 780-5012-00 58,5C| M 5 Night Drivine 780-5035-00 |» |Y210 |nf/a In/a
11. FEB 91 39. Lost JUN 98
Checkpoint 780-5010-00 5B,5C| M 5 In Space 780-5060-00 |- |Y210 |n/a  |n/a
12. TeenageMutant | MAY 91 40. SEP 98
Ninja Turtles 780-5017-00 5B,5C| M 5 Godzilla 780-5040-00 |- |Y210 |n/a  |n/a
13. JUL 91 41. South JAN 99 u17 u21 W6
Batman 780-5011-00 58, 5C J4 5 Park 780-5071-00 |” | u36U37 | CPU/SNd. n/a
14. Star Trek OCT 91 5C 5 14 42. Harley- AUG 99 u17 U21 W6 nla
25th Anniversary | 780-5014-00 Davidson® 780-5067-01 | " | u3eu37 | CPU/SNd.
15. JAN 92 43a. Striker MAR 00 u17 Uu21 W6
Hook 780-5019-00 5C 5 4 Xtreme 780-5068-01 |” | ussus7 | cruisnd. | M2
16. Lethal JUN 92 43b. OCT 00 u17 u21 W6
Weapon 3 780-5026-00 5¢ 5 4 NFL 780-5073-00 | " | ussuar | cpuisnd. | /@
17. Star OCT 92 5C 15 34 44. Sharkeyes OCT 00 U17 U21 W6 n/a
Wars 780-5024-00 Shootout 780-5072-01 U36 CPU/Snd.
18. Rocky & Bull- | FEB 93 5C 35 34 45. High Roller JAN 01 U17 U21 W6 n/a
winkle & Friends | 780-5022-00 Casino 780-5065-00 | ” | u36U37 | CPU/SNd.
19. Jurassic APR 93 5C 5 14 46. Austin MAY 01 U17 U21 W6 nla
Park 780-5020-00 Powers 780-5074-00 | ” | u36U37 | CPU/SNd.
20. Last AUG 93 5C 15 14 47. SEP 01 u17 U21 W6 n/a
Action Hero 780-5027-00 Monopoly® 780-5075-00 | " | ussu37 | CPU/SNd.
21. Tales from NOV 93 5C 15 14 48. FEB 02 u17 U21 W6 nl/a
the Crypt 780-5018-00 Playboy 780-5076-00 | ” | u36U37 | CPU/Snd.
22. The FEB 94
Whoss Tommy | 780-5028-00 5C 55 J4
23. WWF MAY 94
Royal Rumble | 780-5023-00 5¢ 5 4
24. JUL 94
Guns-Ne-Roses | 780-5029-00 5C 5 4
25. SEP 94
Maverick 780-5031-00 5¢ 5 4
26. Mary Shelleyess | DEC 94
Frankenstein 780-5036-00 oC 35 J4
27. MAR 95
Baywatch 780-5033-00 5¢ 5 Ja
28. Batman JUL 95
Forever 780-5038-00 5C 5 4

« Additional Information for Installed / Removed Jumpers (List 1-28 only):
Board Combinations with ROM at Location 5C (Game 1, Verl) Installed J1b, J3, J4, J6a, J7a & J8 Removed Jla, J2, J5, J6 & J7b

Board Combinations w/ ROM at Locations 5B, 5C (Game 1, Ver2) Installed J1b, J3, J4, J5a, J6a, J7b & J8 Removed Jla, J2, J5, J5b, J6b, & J7a

Board Combinations w/ ROM at Locations 5B, 5C (Games 2-12, Ver2/3) Installed J1b, J3, J4, J5b, J6b, J7b & J8 Removed Jla, J2, J5, J5a, J6a & J7a

Board Combinations with ROM at Locations 5C (Games 14-28, Ver3) Installed J1b, J3, J5, J5b, J6b, J7b & J8 Removed Jla, J2, J4, J53a, J6a & J7a

* Version 1 has a 2K RAM which is a 24-pin IC in Position 5D; Versions 2 & 3 have a 8K RAM which is a 28-PIN IC in Position 5D.
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o 00 Master: 520-5004-00 plus:
2-Flipper e " ~ 520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric
Laser War Board Not Required replaced with, 520-5000-00 520-5006-00 (Qty. 2): 7 Digit Numeric
520-5002-01 was not used. 520-5007-00 (Qty. 1): 4 Digit Numeric
- 3-Fli 520-5014-01
Secret Service Board Not Required 520-5002-02 520-5000-00 7 Digit Alpha/Numeric Combined
Torpedo Alley Boag_r\'folzl ggﬂred 520-5002-02 520-5000-00 7 Digit AIp%%S)N%On%é;S:lcombined
Time Machine Boarﬁ-h'l:t)lllggt]eljt;red 520-5002-02 520-5000-00 7 Digit AIp%%(I)NSuOn%g;i%lCombined
: 520-5033-00 520-5014-01
Playboy 35th Anniversary 2- FIipper (for 100 games) 520-5002-02 520-5000-00 7 Digit AIpha/Numeric Combined
: 520-5033-00 5030-00
ABC Monday Night Football 2-Flipper (for 100 games) 520-5002-02 520-5000-00 16 Digit AIpha/Numenc Combined
Robocop SZZQIZSI%%%PO 520-5002-02 520-5000-00 16 Digit AIpha/NS%%gg Combined
520-5033-00 5030-00
Phantom of the Opera 2-Flipper 520-5002-02 520-5000-00 16 Digit AIpha/Numenc Combined
Back to the Future 52 3as 00 520-5002-02 520-5000-00 16 Digit AlpbalN s Combined
The Simpsons Szgﬁ%sp%Po 520-5002-03 520-5000-00 16 Digit AIphg/NSS%%gg Combined
!
Checkpoint 5220_33331%90 520500203 | 520-5047-00 | S2%30#200
Teenage 520-5033-00 520-5042-00
Mutant Ninja h 520-5002-03 520-5047-00
TUranL RNy 2-Flipper 128 X 16
Batman 5220_'3333;33(’;?0 520-5050-01 | 520-5047-00 | °2355042.00
Star Trek 25th 520-5033-00 520-5042-00
Anniversary 2-Flipper 520-5050-01 520-5047-00 128 X 16
Hook 522933335%?0 520-5050-01 | 520-5047-00 | °20,508200
o n 3 e | s20-5050-01 | 520504701 | SZLA0ZN0 | 520-5055-00
Jtar 5220_3333039'90 520505002 | 520-5047-01 | °23305200 | 550.5055-00
Rocky & Bull- 520-5033-00 520-5052-00
Wiid & Priends | 2.Flipper 520-5050-02 | 520-5047-01 e 32 520-5055-00
Jurassic Park 5230_'3337')%?0 520-5050-02 | 520-5047-02 | °253052:90 | 520.5055-00
Last Action Hero 5229333713%90 5205050-03 | 520-5047-02 | °20305200 | 550.5055.00
aes from S Sionar | 5205050-03 | 520-5047-02 | S78002D0 | 520-5055-01
The imoss e | s20-5077-00 | 520504702 | STLAPENO | 520-5055-01
WWEF Royal 520-5070 / 5080 -00 " X " X 520-5052-00 " ~
Rumble 4-Flipper (2X2) 520-5077-00 520-5047-02 128 X 32 520-5055-01
Guns Ne 520-5076-00 520-5052-00
guns | 3 Flipper 520-5077-00 | 520-5047-02 The X 32 520-5055-01
mercs | B0 | ssonon | smsnnres | FOERP | swosomn | SIS | S0 | Lk
Mary Shelleys 5239333713%90 5205077-00 | 520-5047-03 | 520507500 | 550.5092.01
520-5070 / 5080 -00 520-5075-00 520-5124-00 520-5125-00 5-Ball Trough
Baywatch 4-Flipper (2x2) | ©20-5126-02 | 520-5047-03 192 X 64 520-5092-01 | Single OPTO | Single OPTO | over Up-Kicker
Batman 520-5076-00 " . " -~ 520-5075-00 ' -~ 520-5124-00 520-5125-00 4-Ball Trough
Forever 3-Flipper 520-5126-02 520-5047-03 192 X 64 520-5092-01 Single OPTO Single OPTO over Up-Kicker
Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.
GAMES HEREON USE THE WHITE STAR BOARD SYSTEM (with the addition of the I/O Power Driver Board):
"H# $# %
|
520-5080-00 520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
2-Flipper | 520-5187-00 | 520-5136-00 | 520-5138-00 | 5835~ | 520-5055-01 | singie OPTO | Single OPTO | over Up-Kicker
Apollo 13 Light Boards 520-5130-01, -04 & -05
P
lg)/l(i:s%ellar&eous Magnet Interface, 7-Segment Dis%lay & Light Bd. 520-5130-06  Relay Board
oards: Magnet Driver Board 520-5130-02 520-5010-00
Switch Membrane Board 520-5130- 03
520-5080-00 05. 520-5124-00 | 520-5125-00 | 5-Ball Trough
Golden Eye 520-5137-00 | 520-5136-00 | 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker

Miscellaneous
PC Boards:

6@

Light Boards
520-5128-05 through -08

Mag. Processor X2 Driver Bd.

520-5143-00

Relay Board

520-5010-00
Table continued on the next page.
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GAMES HEREON USE THE WHITE STAR BOARD SYSTEM _(with the deletion of the Flipper Board):

! a
520-5137-01 | 520-5136-10 | 520-5138-00 | 225502200 | 520.5055-01 gﬁ%@%‘éﬁg gﬁ%liléspﬁg 05\,'3""[')'; rough
Twister
Miscellaneous Light Boards Mag. Drv. Bd. Relay Board
| PC Boards:  520-5145-01 through -07 ~ 520-5143-00  520-5010-00
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Independence 520-5137-01 520-5136-10 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker
Day (I Miscellaneous Light Boards Servo Mtr. Bd. 520-5082-00 | 520-5083-00 | Alien Head
PC Boards: 520-5149-01 through -10 520-5152-00 Long Hop opto | Long Hop opTO Enter
520-5052-00 520-5124-00 520-5125-00 | 5-Ball Trough
Space Jam 520-5137-01 | 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker
M(i:scellalgjeous 2X 7-Segment Display Board
PC Boards: 520-5153-00
520-5052-00 520-5124-00 520-5125-00 | 4-Ball Trough
w;rss_tﬁho' y 520-5137-01 | 520-5136-10 | 520-5138-00 128 X 32 ‘ 520-5055-01 Single OPTO | Single OPTO ‘ over Up-Kicker
- Special Eg. le)/l(i:s%ellar&eous Relay Board
oards: 520-5010-00
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5162-00
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO ‘ over Up-Kicker| 2-Pos. Motor
World: J. Miscellanieous DC Relay Bd. Shaker Mtr. Bd. Snizgse?rl\?lgtor
PC Boards: 520-5066-00 520-5065-00
520-5052-00 520-5124-00 520-5125-00 | 4-Ball Trough | 520-5155-00
The X.Files W20 2137°01 | 520513610 | 520-5138:00 | 08 '35 ‘ 520-5055-01 | single OPTO | Single OPTO | over Up-Kicker| 3-Pos. Motor
Miscellaneous 520-5082-00 | 520-5083-00 | File Cabinet | _Sensoron
PC Boards: Long Hop opto | Long Hop opTO Enter File Cab. Motor
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Starship 520-5137-01 520-5136-15 520-5138-00 128 X 32 520-5055-02 Single OPTO | Single OPTO | over Up-Kicker
Troopers Miscellaneous ~ 4X 7-Segment Display Board 520-5082-00 | 520-5083-01 | L/R Orbit
PC Boards: 520-5166-00 Long Hop opto | Long Hop opTo | Lane Enter
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Viper Night 520-5137-01 520-5136-16 520-5138-00 128 X 32 520-5055-03 Single OPTO | Single OPTO | over Up-Kicker
Drivine Miscellaneous ~ Relay Board 520-5082-00 | 520-5083-01 | 5 . oo
PC Boards: 520-5010-00 Long Hop opTo | Long Hop opTO P P
520-5052-00 520-5173-00 520-5174-00 | 4-Ball Trough
Lost In 520-5137-01 | 520-5136-16 | 520-5138-00 ‘ 128 X 32 ‘ 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Space Miscellaneo Relay Board
PC Boards: 520-5010-00
520-5052-00 520-5173-00 | 520-5174-00 | 4-Ball Trough
Godzilla 520-5137-01 520-5136-16 520-5138-00 ‘ 128 X 32 ‘ 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Miscellaneous Shaker Mtr. Bd.
PC Boards: 520-5065-00
520-5052-00 520-5173-00 520-5174-00 | 5-Ball Trough
South Park 520-5137-01 | 520-5136-16 | 520-5138-00 ‘ 128 X 32 ‘ 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Miscellaneous 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opTo | Long Hop opto | Trough Enter
520-5052-00 520-5173-00 520-5174-00 | 4-Ball Trough
Harley- 520-5137-01 | 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Davidson® Mlscellaneous Relay Board Shaker Mtr. Bd. Diode Board 520-5082-00 | 520-5083-01 Motorcycle
oards _ 520-5010-00  /520-5065-00  520-5146-00 | Long Hop opT0 | LOng HOp oPTO Enter
siker 520-5137-01 | 520-5136-16 | 5205138-00 | 35200200 | 520-5055-03 | 320.°172.00 | 520-5174-00 ozt/_eBrallle-)r- ouan | 520518500
reme :
(NFL) Miscellaneous DC Relay Bd. ~ Relay Board ~ Diode Board [NelrbShebiungl JCvIvRcto:7Re oI JcPIvv - s R BTV LTS Sensor on
PC Boards: 520-5066-00  520- 00 520-5146-00 526.5102.00 | Long Hop opto | Long Hop opto| Trough Enter | Goalie Motor
520-5052-00 520-5173-00 | 520-5174-00 | 4-Ball Trough | 520-5194-00
Sharkeyes 520-5137-64 | 520-5136-64 | 520-5138-00 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kickerf 4-Pos. Motor
Shootout Miscellanieous Relay Board  Sol. Exp. Bd. 7S§2ITOI\;ICC))tIc1)r
PC Boards: 520-5010-00  520-5192-00 =
520-5052-00 520-5173-00 520-5174-00 | 4-Ball Trough
520-5137-01 | 520-5136-16 | 520-5138-00 128X32 | 520505503 | B POPTO | Dual OPTO | over Up-Kicker| 520-5194-00
Ball Lock 4-Pos. Motor
Ellgh Roller 520-5082-00 | 520-5083-01 ‘E‘mdg‘r’ Slgnslort ton
asino Long Hop oprTo | Long Hop orPTO R ouleie
oulette
Wheel
Miscellaneous Dot Display (5X7) |n Slot Mach. Jﬁgﬁ@%’;ﬁ};iﬂj 520-5196-00 | 520-5195-00 | Up/Dn Ramp Motor
PC Board 520- 520-5192-00 3-Pos. OPTO | 3-Pos. OPTO | in Slot Mach.
520-5052-00 520-5173-00 520-5174-00 | 4-Ball Trough
Austin 520-5137-01 | 520-5136-16 | 520-5138-00 | >975°°5)" | 520-5055-03 | T "P05T0 | Dual OPTO | over Up-Kicker izlo_5212_00
Powers : for UK ONLY> Sol- uise-sStreteher
Miscellaneous Relay Bd. (X3) OPTO on Spini-M
| PC Boards:___520-5010-00 | 6 S15500 on Spini-e
520-5137-01 | 520-5136-16 | 520-5138-00 | “355005,0 | 520-5055-03 | 320-5113:00 | 220 517400 O‘f,fral'j; rough
Monopoly®
P Miscellaneol DC Relay Bd. Dot Display (5X7) in Elec. Sign Jﬁgg@%’;ﬁggf%ﬂ 520-5218-00 | 520-5210-00 Bank
PC Board 520-5066-00 520-5197-00 520-5192-00 _ J| 4-Pos. OPTO | 4-Pos. OPTO Door
520-5137-01 | 520-5136-16 | 520-5138-00 | 35500520 | 520-5055-03 | 320-5113:00 | 220 517400 0‘5538; rough
Playboy H DC Rel Bd Rel Bd for UK ONLY> Sol-
’Ié’/léSCBe“a'ne elay . elay . enoid Expander Bd.
oards: 520-5066-00  520-5010-00 520-5192-00

*Note:

0

To order Game Specific CPU/Sound Board

please specify Game Name.
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n $ n ° ,
20-400| 1.0 090-5021-00 24-940 +| 55 090-5036-00T 21-900 e |not available RED 090-5020-10T
22-500| 1.7 090-5017-00 090-5036-00B | 22-750/30-2600 ; | 2.6/ 92.0 N/A 090-5011-00
22-600| 2.2 090-5023-00 25-1240| 93 090-5034-00 22-900 3.4 YEL 090-5020-20T
23-700| 3.1 090-5022-00 090-5044-00T 090-5032-00T
23-750| 3.4 090-5019-00 26-1200+| 103 090-5044-00B 22-1080 - 4.3 YEL/GRN 090-5032-00B
93.800 | 36 |090-5001-00T | 27-1300|14.2  |090-5003-00 | 23-620/30-2600. |24/750 |N/A 090-5006-00
090-5001-00B | 27-1400| 14.7 090-5015-00 | 23-700/30-2600. | 3.0/83.5 N/A 090-5013-00
23-840| 4.0 090-5005-00 27-1500| 16.3 090-5004-00T | 23-800/30-2600. | 2.8/90.5 N/A 090-5012-00
23-1200| 7.1 090-5008-00 090-5004-00B 23-900 3.8 GRN 090-5020-30
23:,-765| 3.6 090-5037-03 28-1050] 115 090-5046-00 23-1100 5.1 ORG 090-5030-00
24-900| 5.0 090-5002-00 29-2000] 33.6 090-5016-00 23-1500 4.4 BLU 090-5062-00T
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 N°s ending with a "T" signifies the Diode is on the top of the lug; ...ending with a "B" signifies the Diode is on the bottom of the lug.
» These coils are dual-wound. Also Note: All Coil Part N°s listed Do Not Include Coil Sleeves (must be ordered separately).

- - - |
22-650| 4.3 090-5042-01 29-1000] 15.2 090-5059-00 33-1590| 59 515-6916-00 -
24-780] 8 [090-5061-00 | 31-1500]52.0 |090-5054-00 | 32-1250| 35  [515-6916-01 23-800

20 -480| 2.9 090-5064-02 32-1800] 50.2 090-5031-00 |Note: 33-1590 WHT & 32-1250 YEL }J090-5053-00
n , o0
n !
- # 13! % % # 13! % %
& &
Laser War - 22??365/03%_'3&0 SAME Not Used Not Used
Secret Service ' zs?ggés/oggfggoo SAME Not Used 23(_)2365/0398_'3,?00
! 090-5011-00 090-5013-00 090-5012-00
Torpedo Alley - 22-750 / 30-2600 23-700 / 30-2600 Nt e 23-800 / 30-2600
} . 090-5011-00
Time Machine . 22.750 / 30-2600 SAME Not Used Not Used
» _These coils are dual-wound.
Playboy 35th Anniversary s 329%38 28EOL2 SAME Not Used Not Used
ABC Monday Night Football s» gg%ggzsé)l_z SAME Not Used Not Used

e A very small % of these games used a
are 22-900 caoils; the only diff

090-5020-20 coil which used a proto-type Solid State Flipper System. The two types of coils both
erence being the addition of the 1N5404 Diode on the (-02)

coils which was used in the Deger Design.

090-5020-20
Robocop 22-900 -YEL- SAME Not Used Not Used
Phantom of the Opera 2029%(?8 28EZLO SAME Not Used Not Used
Back to the Future gg%ggz\%ﬁ) SAME Not Used Not Used
The Simpsons gg%gg 28EZLO SAME Not Used Not Used
Checkpoint 229%38 stzLO SAME Not Used Not Used
Teenage Mutant Ninja Turtles 2039805002Cc5)R3£ SAME Not Used Not Used
090-5020-30
Batman 23-900 -GRN- SAME Not Used Not Used
: 090-5020-30
Star Trek 25th Anniversary 23-900 -GRN- SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 23-1100 -ORG- 23-900 -GRN- Not Used Not Used
090-5030-00
Lethal Weapon 3 23-1100 -ORG- SAME Not Used Not Used

@

Table continued on the next page.




090-5032-00

Star Wars 22.1080 -YEL-GRN- SAME Not Used Not Used
Rocky & Bullwinkle & Friends 20202030 SAME Not Used Not Used
: 090-5020-30 090-5030-00
Jurassic Park 23-900 -GRN- SAME Not Used 23-1100 -ORG-
Last Action Hero 20=02030 SAME Not Used Not Used
090-5032-00 090-5041-00
Tales from the Crypt 22.1080 -YEL-GRN- SAME Not Used 25.1800 -BLU-GRN-
090-5020-30 090-5041-00
The Whoes Tommy 23-900 -GRN- SAME 25.1800 -BLU-GRN- Not Used
090-5032-00 090-5041-00
WWF Royal Rumble 22-1080 -YEL-GRN- SAME 25-1800 -BLU-GRN- SAME
090-5032-00 090-5030-00
Guns Ne Roses 22-1080 -YEL-GRN- SAME 23-1100 -ORG- Not Used
: 090-5032-00 090-5032-00
Maverick 22-1080 -YEL-GRN- SAME e 22-1080 -YEL-GRN-
Mary Shelleyes Frankenstein zgglolgggoog% SAME Not Used 229101883003%
Baywatch 090-5030-00 090-5020-30 090-5025-00 090-5030-00
23-1100 -ORG- 23-900 -GRN- 24-1570 -N/A- 23-1100 -ORG-
090-5032-00 090-5020-20 090-5020-30
Batman Forever 22-1080 -YEL-GRN- | 22-900 -YEL- e 23-900 -GRN-
090-5032-00
Apollo 13 22.1080 -YEL-GRN- SAME Not Used Not Used
090-5032-00
Golden Eye 22.1080 -YEL-GRN- SAME Not Used Not Used
: 090-5020-20 090-5032-00
Twister 29-900 -YEL- 22.1080 -YEL-GRN- Not Used Not Used
. 090-5032-00 090-5020-30
ID4: Independence Day 22.1080 -YEL-GRN- SAME Not Used 23-900 -GRN-
090-5032-00T 090-5020-20T
Space Jam ¢ 22-1080 -YEL-GRN- 22.900 -YEL- Not Used Not Used
The Star Wars Trilogy - Special Edition « zzgggosogél_ogrRN- SAME Not Used Not Used
The Lost World: Jurassic Park « Zzgggosofé_ogrRN SAME Not Used Not Used
N 090-5032-00T
The X-Files « 22-1080 -YEL-GRN- SAME Not Used Not Used
: 090-5030-00T 090-5032-00T
Starship Troopers ¢ 23-1100 -ORG- SAME Not Used 22-1080 -YEL-GRN-
Viper Night Drivine « 202030001 SAME Not Used Not Used
090-5030-00T 090-5032-00T
Lost In Space ¢ 23-1100 -ORG- 22-1080 -YEL-GRN- Not Used Not Used
: 090-5032-00T
Godzilla 22-1080 -YEL-GRN- SAME Not Used Not Used
South Park « 20203000t SAME Not Used Not Used
N 090-5032-00T 090-5030-00T
Harley-Davidson® 22-1080 -YEL-GRN- 23-1100 -ORG- Not Used Not Used
: 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) - 22-1080 -YEL-GRN- | _23-1100 -ORG- 23-1100 -ORG- e
090-5030-00T 090-5030-00T 090-5030-00T
Sharkey-s Shootout- 23-1100 -ORG- 23-1100 -ORG- 23-1100 -ORG- e
: : 090-5020-20T 090-5032-00T
High Roller Casino « 22.900 -YEL- 23-1080 -YEL-GRN- Not Used Not Used
: 090-5020-30 090-5030-00T
Austin Powers 23-900 -GRN- 23-1100 -ORG- Not Used Not Used
090-5032-00T 090-5032-00T 090-5062-00T
Monopoly® « 22-1080 -YEL-GRN- | 22-1080 -YEL-GRN- e 23-1500 -BLU-
Playboy « 090-5030-00T 090-5030-00T Not Used Not Used

23-1100 -ORG-

23-1100 -ORG-

« Coil Part N°s 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.

1 n
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The following table only list games that used motors.

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

ABC Monday Night Football P v P N v oW 515-5222-00
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
_ (maga‘é\’kg%i') Motor D.C. (KEN) 041-5005-00
Checkpoint Johnson Motor
Shaker (Vibrator) 041-5002-00
Teenage Mutant Ninja Turtles Spinfing Pizza Ball Gear Motor adv C- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
i Bowman Motor 24v
Swinging Target 221, RPM 515-5534-00
Star Trek 25th Anniversary Transporter F/X Gear “3"1"“}23(‘,?’ A.C. 500-5421-00
2
Cooling Fan 1m
(for Transporter F/X) 4%2" Motor 12v 041-5014-00
1
Lethal Weapon 3 Spinning Light oo mpi e 041-5017-00
Bar Target Bowman Motor 24v
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Star Wars Left/Right Movement 221, RPM CW 515-5571-00
Death Star Bowman "G" Motor 24v A.C.
Rotation 60Hz 6 RPM CW 515-5570-00
: : Nell Log "Cutting Blade" Autotrol Model E Motor 24v
Rocky & Bullwinkle & Friends Forward/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
i T-Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00
Johnson Motor
Shaker (Vibrator) 041-5002-00
Crane Multi Products Motor 12v D.C.
: Left/Right Movement #3312 OSC 041-5027-00
Last Action Hero -
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW
Tombstone Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
Tales from the Crypt .
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Whoss Tommy Flipper Blinders S aa105) 041-5032-00
Spinning Airplane
Propellers Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnson Motor (iarator) 10.5v D.C. 041-5029-00
Maverick, The Movie Turning Paddle Wheel MO% %Q’,\AA'C' 041-5036-00
Mary Shelleyss Frankenstein Lo e ot Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement 60Hz 3W 6 RPM CCW 515-6383-00
Rocket Bowman Motor 24v A.C.
Up/Down Movement 60Hz 3W 6 RPM CCW 515-6383-00
Moon Unit Multi Products Motor 24v A.C.
Apollo 13 Rotational Orbit 50/60Hz 3W 6 RPM CCW 515-6487-00
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMP 2950 RPM CW 041-5029-00
Satellite Bowman Motor 24v A.C.
Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW 515-6528-00

Table continued on the next page.
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The following table only list games that used motors.

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

Spinning Disc

Multi Products Motor 24v A.C. (041-5026-00)

with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Backbox Fan Multi Products Motor 24v A.C. (041-5052-00)
(Tornado Wind) 50/60Hz 3W 3600 RPM CW 515-6531-00
. Alien Head Servo Motor
ID4: Independence Day Open/Close Movement (94322) 041-5045-00
. X-Wing Bowman Motor 24v A.C. (041-5058-00)
The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW 515-6383-01
Snagger & Center Link Multi Products Motor 20v D.C. (041-5059-03) 515-6715-03
The Lost World: J.P Lift Up/Down Movement 9 RPM Non-Directional
T Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW
. X-File Cabinet Multi Products Motor 20v D.C.
The X-Files Lift Up/Down Movement 9 RPM CCW 041-5057-00
Haydon Switch & Instrument, Inc. Stepper Motor _ -
Starship Troopers Warrior Bug 12v D.C. 4.6W (041-5062-00), Series 36000: 51_5 6"794 00
Ip p Forward/Reverse Movement | 1.4"g (Non-Captive Shaft not incl.) HSI #36864-12 |Reauires 7" Shaft
(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00
Spinning Disc Multi Products Motor 24v A.C. (041-5046-00)
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMD 2950 HOM CW 041-5029-01
Shaker Johnsloonpl\\lllvtlalt:o;é\sli(t))rRa'tDo'\rﬂ) é(\)/\./Sv D.C. 041-5029-01
Harley-Davidson® ’
Motorcycle Autotrol 24v A.C. (041-5072-01) 515-7025-00
Lift Up/Down Movement 20 RPM CCW
: Goalie (Linebacker Multi #3590 12v D.C. (041-5075-00
Striker Xtreme (NFL) L ke AR ) 515-7071-00
Mystery Ball Hankscraft Motor Model-E 24v A.C. (041-5076-00)
Sharkeyes Shootout Rotating Movement 50/60Hz 3W 20 RPM CW 515-7095-00
Roulette Wheel Multi Products Motor 20V D.C. (041-5078-00)
Rotating Movement 17 RPM CCW 515-7153-00
High Roller Casino Haydon Switch & Instrument, Inc. Stepper Motor - -
9 Up/Dn. Ramp in Slot Mach. 12v D.C. 4.6W (041-5062-00), Series 36000: 51_5 6794-00
Lift Up/Down Movement | 1.4"g (Non-Captive Shaft not incl.) HSI #36864-12 |Requires Shaft4 =
(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-01
Time Machine Multi Products Motor 24v A.C. (041-5079-00)
Rotating Movement 50/60Hz 20RPM CCW 515-7141-00
i ™ Laser Beam Autotrol Motor 24V A.C. (041-5081-00)
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional 515-7171-00
Dr. Evil Target Hankscraft Motor Model-E 24v A.C. (041-5030-00)
Lift Up/Down Movement 50/60Hz 6RPM CCW 515-5900-00
Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A
Monopoly® Rotating Movement 20v D.C. 50/60Hz 85RPM CC/CCW 041-5083-00
Triangular Billboard Autotrol Motor (BD511 150-1387) 24v A.C.
Rotating Movement 50/60Hz 12RPM Bi-Directional 041-5086-02
Centerfold Mechanism Multi Products (3680) Motor 12v DC
Open/Close Movement 10/12 RPM CC/CCW 041-5075-04
Haydon Switch & Instrument, Inc. Stepper Motor - -
Tease Drop Screen 12v D.C. 4.6W (041-5062-00), Series 36000: 51_5 6"794A 00
Lift Up/Down Movement | 1.4"g (Non-Captive Shaft not incl.) HSI #36864-12 | Reuires 7" Shaft:
(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00

No motors were used on the following games:

Laser War, Secret Service, Torpedo Alley, Time Machine,

Playboy 35th Anniversary, Robocop, Back to the Future, The Simpsons, Hook, Guns Ne Roses, Baywatch,
Space Jam, Viper Night Drivine, South Park.

, Please Note: "-01" Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy.
515-5893-00). THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01.




Electrical Source, Energy & Signal Converters
010- Transformers

031- Speakers

090- Solenoids (Cails)

. Conductors, Connectors & Insulators
034- Line Cords
036- Cable and Harness Assemblies
041- Motors
045- Connectors (All Types)
077- Lamp Sockets

Ill.  Circuits & Circuit Elements

100-
110-
112-
121-
123-
124-
125-
140-
165-
180-
190-

V.

ICs

Transistors

Diodes

Resistors

Resistors (Variable & Adjustable)
Re%ulators & Bridge Rectifiers
CAPS

Crystals
Light Bulbs
Switches
Relays

Bolts, Screws, Nuts & Washers
231- Bolts

232- Screws (Pan Head)
234- Screws (HWH

237- Screws (Misc.

240- Nuts (Misc.

242- Washers
244- Washers
246- Washers

V. Mechanical Components
249- Rivets
251- Pins (Dowel)
254- Stand-Offs, Spacers and Shims
260- Steel Ball .
265- Springs EExtensmn)

lat, Round)
Split Lock
Lockers, External Tooth)

266- Springs (Compression)
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing

VI. Handles, Locks, Catches & Latches, Keys & Hinges
355- Handles, Locks, Catches & Latches and Keys
390- Hinges

VII. Fabricated Parts (In-House Assemblies?
500- End Product (Systems and Models)
515- Sub-Assemblies
520- Printed Circuit Boards (PCBs)
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
535- Fabricated Parts )
545- Molded (Extruded) Plastic/Rubber Parts
550- Molded (Inserts)

VIIl. Bulk Materials
600- Braided Ground Wire
601- Stranded Wire
602- Ribbon Cable
605- Sleeving (Shrink Tubing)
626- Foam Rubber

IX.  Miscellaneous o
705- Packing & Shipping Items

ggo- Decals and Labels (Sets & Misc.)

0- Butyrate (Plastic Pieces)
900- Game Posters
960- EPROM (Raw Part)
965- EPROM (Programmed Part)
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Patterns: STARBURST | STARBURST | STARBURST | STARBURST | STARBURST
STARBURST | CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
NS 5¢" g
STIPPLE
b
= 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)
1
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
115" X 34" 15g"X 1-12"| | [2-14"X 1-1g"| | |214"X 1-1g"| | |1-14" X 1-1p" 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
1"X 1" 1-5/g" (et ) (st )
550-5024-XX | 550-5025-XX | 550-5020-XX | 550-5021-XX | 550-5022-XX | 550-5023-XX
STARBURST | STARBURST | STARBURST | STARBURST | STARBURST | STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD | ARROW-HEAD BULLET TRIANGLE
SMALL LARGE
550-5013-XX | 550-5070-XX | 550-5014-XX | 550-5015-XX | 550-5016-XX | 550-5017-XX

Note:

Instructions:

The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit N° which correspond

to the color of that part. The "-XX" in Part N°s which may come in various colors should be replaced with the desired 2-Digit
Ne°. corresponding to the color desired. Not all colors may be available.

o o (0} [0} [0} [0}
-00 | Black or Solid Clear } -03 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold
-02 | Red -05 | Blue -08 | White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown
<@
xONT # +
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-00 | Black
"R" means
«Target -01 | Clear
Insert» is -02 | Red
reversed,
allowing -03 | Amber
for Rear -04 | Green
Mounted -05 | Blue
application. 206 | Yellow
-07 | Orange
$ -08 | White
-09 | Purple
1. Forltems A-E, for the Target Assembly use the "500-" SPI N°, -10 | Fluor. Orange
For the Target Assy. with Rear Mount add "R" to "500-" SPI N°;
For just the «Target Insert» use the "545-" SPI N°. -11 | Fluor. Green
2. ltems A-E come in various colors. These targets may not be -12 | Fluor. Blue
available in every color. The "-XX" in should be replaced with the Teal Green
desired 2-Digit N° for the color desired described in the Chart -13
As of date of print, the following colors were used for ltems A-E: -14 | Gray
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -04 Green (A, B); 15 Luminescent
-05 Blue (C); -06 Yellow (A, C), -09 Purple (B, D); -11 Fluorescent Green (A, B, D). -
3. See Section 3, Chapter 2, Go To Diagnostics Menu, for switches used -16 | Gold
corresponding to the Switch Matrix Grid of this game.
[0} [0} [0} [0}
A Modular Stand-Up Target Narrow Assy. 500-6138-XX D Modular Stand-Up Target Round Assy. 500-6075-XX
Stand-Up Target Narrow (Insert) 545-6138-XX Stand-Up Target Round (Insert) 545-6075-XX
B Modular Stand-Up Target Square Assy. 500-6139-XX E Mod. Stand-Up Target 1" Spherical Assy. 500-6189-XX
Stand-Up Target Square (Insert) 545-6139-XX Stand-Up Target 1" Spherical (Insert) 545-6189-XX
Modular Stand-Up Target Rectangle Assy. | 500-6228-XX |Note: To receive the Target Assembly with the « Target Insert »
C « Reversed » simply add a "R" at the end of the Part N°. See Side
Stand-Up Target Rectangle (Insert) 545-6228-XX |view picture above to compare (dashed line shows target reversed).

o

A

o ¢ ¢

1. For ltems 1-4, "single" components can be ordered.

2. Items 1-4 come in various colors. These targets may not be
available in every color. The "-XX" in Part N°s should be
replaced with the desired 2-Digit N° for the color desired
described in the above Chart.

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

EX2

o o | o |
" - , Note: Item 2A, is a riveted Sub-Assy. which includes the following items for ref :
1 _| 1" Round Stand-Up Target Assy. 500-5835-XX | u1 °Stack Swich Radius End (160-5133.00), A2, Washer 516" (242.6017.00),
ORDERING ABOVE (ITEM 1) ASSY. PART N° WILL INCLUDE: A3, Rivet 1/8" g X 3/16" (249-5001-00) and A4, Rectangular Target (545-5145-XX).
1A,  Switch & Target Assy. 1" Round 515-5966-XX 1" Sq. Stand-Up Target Assy. - _
18 Mounting Bracket 535-6896-00 3 |1'Sq b 1arge: Assy. . | 500 5232-XX
1C Switch Back Plate 535-6452-00 ORDERING ABOVE (ITEM 3) ASSY. PART N° WILL INCLUDE:
1D 6-32 X 4 HWH Swage (Qty. 2) 237-5976-05 3A,  Sw. & Target Assy. 1" Square 515-5162-XX
1E Switch Diode, 1N4001 112-5001-00 Items 3B-F are identical to 1B-F Same as 1B-F
1F Foam Pad ’ 626-5029-00 , Note: Item 3A, isa rjveted Sub-Assy. which includes the following items for reference:
, Note: Item 1A, is a riveted Sub-Assy. which includes the following items for reference: 2; gllsgf 5;.’.“;'}%6}3'69.5(5 :gd éﬁggggsgﬁé Afz”l.y\éasuh;res.gre é12?524550§17%0§<X)
Al, Stack Switch Radius End (180-5133-00), A2, Washer 5/16" (242-5017-00), » -1 9 i
A3, Rivet 1/8" g X 3/16" (249-5001-00) and A4, 1"Round Target (545-5456-XX). 4 ‘ Narrow Stand-Up Target Assy. ‘ 500-5857-XX
2 | 1"X11," Stand-Up Rect. Target Assy. | 500-5321-XX | ORDERING ABOVE (ITEM 4) ASSY. PART N° WILL INCLUDE:
ORDERING ABOVE (ITEM 2) ASSY. PART N° WILL INCLUDE: 4A,  Sw. & Target Assy. Narrow 515-5967-XX
2A,  Sw. & Target Assy. 1" X 11," Rect. 515-6027-XX Items 4B-F are identical to 1B-F Same as 1B-F

Iltems 2B-F are identical to 1B-F Same as 1B-F

Item 2 Table Note continued in
the next column.

, Note: ltem 4A, is a riveted Sub-Assy. which includes the following items for reference:
Al, Stack Switch Square End (180-5132-00),
A2, Washer 5/16" (242-5017-00),
A3, Rivet 1/8" g X 3/16" (249-5001-00) and
A4, Narrow Target (545-5210-XX).



Pricing Default:
(note):

See Section 3, Chapter 4,

Go To Adjustments Menu
Adj. 6, Game Pricing , USA &
International Standard
Pricing Select Table , to view
Custom or Standard Pricing
Schemes these Coin Cards
correspond to.

(used prior 03/2002)

USA 8 or Canada USA 2-7 or Canada

USA or International

(used prior 03/2002) | (used prior Mar. 02)

USAS
(used prior Mar. 02)

USA 1* (optional)
(used prior Mar. 02)

Description: Front Back for Custom Pricing 1-Sided 1-Sided
SPI Part N2 755-5087-01 755-5087-01 755-5087-02 755-5087-03 755-5087-05
USA 8 orCanada USA 5 orCanada | USA 1* (optional) Custom Pricing ¢ |USA 2-7 or Canada Custom Pricing
(supercedes 755-5087-01) (supercedes 755-5087-05) | (supercedes 755-5087-03) (supercedes 755-5087-02) | (supercedes 755-5087-01) (supercedes 755-5087-02)
Front Back Front Back Front Back
755-5400-00 755-5400-00 755-5400-01 755-5400-01 755-5400-02 755-5400-02
EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6
1-Sided 1-Sided 1-Sided 1-Sided 1-Sided 1-Sided
755-5401-01 755-5401-02 755-5401-03 755-5401-04 755-5401-05 755-5401-06
EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12
1-Sided 1-Sided 1-Sided 1-Sided 1-Sided 1-Sided
755-5401-07 755-5401-08 755-5401-09 755-5401-10 755-5401-11 755-5401-12
m‘;tt?;) fou can %ggg{gamQVgtcgwpﬁ]%g,meF FOV'_ DENMARK 1 DENMARK 2 JAPAN JAPAN Custom
coinagecards.htm.  Only the Coin Cards shown on this
R donger BvAIIAbIE toLgh Your deiSuter, cannot o
replacgd. gny '
** Requires Adobe®Reader 5.0 available for free down-
load through our website www.sternpmball.com/ i
techsupport.htm.  Printing Suggestions:  Print on high-
Al st theihen o bocs
ggtsfit/ztpxsézgué(.pq'r}itrﬁ%gal Srigg?é.':li:n(;?%%% CIgl—rsiseS ould Front Back Front Back
cards, print both separately, as aligning may be difficult. 755-5402-00 755-5402-00 755-5408-00 755-5408-00
NORWAY 1 NORWAY 2 SWEDEN 1 SWEDEN 2 SWITZERLAND 1 SWITZERLAND 2
Front Back Front Back Front Back
755-5403-00 755-5403-00 755-5404-00 755-5404-00 755-5405-00 755-5405-00
AUSTRALIA 1 AUSTRALIA 2 UK1 UK 3 UK 5 UK Custom
NEW ZEALAND 2 NEW ZEALAND 1
Front Back Front Back Front Back
755-5406-00 755-5406-00 755-5407-00 755-5407-00 755-5407-01 755-5407-01

« International can use the back side of this card for Custom Pricing.

* Optional Card not included with this game, but available.







A Followed after a number means "Amp." or Ampage in an expres-
sion relating to an electrical object. (e.g. 8A).

AC (Acronym) Alternating Current.
Adj. (Abbreviation) Adjustment(s).
Assy. (Abbreviation) Assembly.
Au. (Abbreviation) Audit(s).

Bd. (Abbreviation) Board.

BOT (Abbreviation) Bottom.

Brkt. (Abbreviation) Bracket.

Bridge Rectifier A configuration of a diode that allows current to
flow in one direction producing both positive and negative pul-
sating DC Voltages.

Color Coding See Appendix H or |, Plastic Part Color Chart or Sec-
tion 4, Chapter 1, Playfield - Plastic Posts & Spacers.

Combination (Combo) [Shot]  Any variable pinball shot(s) made
successively.

Conn. (Abbreviation) Connector.

CMOS Short for COSMOS (Complementary Symmetry M.O.S.);
Complementary Metal-Oxide Semi-Conductor.

CN (Abbreviation) Connector (e.g. CN5-P3).

CT (Abbreviation) Center.

DC (Abbreviation) Direct Current.

DT (Abbreviation) Drop Target(s).

DOTS (Acronym) Diode On Terminal Strip.

EB (Abbreviation) Extra Ball.

Eject Playfield surface device to kick ball back into play; Saucer.

EPROM (Acronym) Erasable Programmable Read Only Memory.
Can be erased using UV Light and re-programmed.

e.g. (Abbreviation) Latin- Exempli gratia. For Example.
EOS (Acronym) End-Of-Stroke (i.e. Switch for flipper).
F (Abbreviation) Fuse (i.e. F23).

GA-Turn Gauge & Turn describing the windings on a coil (e.g. 23-
800, 23 is the gauge of wire and 800 is the amount of windings.

G.l. (Abbreviation) General lllumination (Lamps).

HWH (Abbreviation) Hex Washer Head.

IC (Acronym) Integrated Circuit (As in after 24-Pin IC).

ID or I.D. (Acronym) Inside Dimension.

i.e. (Abbreviation) Latin- Id est. That is.

10 or I/O (Abbreviation) Input/ Output (e.g. I/O Power Driver Bd.)
LT, Lt. or L. (Abbreviation) Left.

Laser Kick A coil/plunger used above the playfield to kick pinball
back into play.

LED (Acronym) Light Emitting Diode.
Loop [Shot] Continuously up a ramp and back to the flipper.
Lwr. (Abbreviation) Lower.

Orbit [Shot] From the left or right flipper around the back rail of the
playfield back to the flipper.

MB (Abbreviation) Magnet Board.

M-BALL or MBALL (Abbreviation) Multiball
game play.

MID (Abbreviation) Middle

Non-Reflexive See Reflexive.

No. or N° or # (Abbreviation) Number

NPF (Acronym) No Problem Found.

N.C. or NC (Abbreviation) Normally Closed.

N.O. or NO (Abbreviation) Normally Open.

NS (Abbreviation) Not Stuffed. (Use in Part Listings, Sec. 5)
OD or O.D. (Abbreviation) Outside Dimension.

P (Abbreviation) Pin (e.g. CN5-P3).

PCB (Acronym) Printed Circuit Board

More than 1 ball in

P/F (Abbreviation) Playfield.

PIALED (Acronym) Peripheral Interface Adapter Light Emitting Di-
ode.. This is a diagnostic LED on the CPU; it should not be lit
during normal operation of a pinball game.

Plumb Bob Tilt  Weight on Tilt Assembly.

PPH (Abbreviation) Phillips Pan Head.

Pop(s) Another term for Turbo Bumper(s).

PPB (Acronym) Playfield Power Board ("Popcorn-Popping Bd.").
PREV (Abbreviation) Previous.

PSB (Abbreviation) Power Supply Board

RAM (Acronym) Random Access Memory. RAM can store input in-
structions and supply output information.

Reflexive/Non-Reflexive  Reflexive ,Solenoid Drive Transistor is
enabled directly by a switch closure on the (Relating to CPU
Boards) solenoid assembly (Ver. 1/2).

Non-Reflexive ,Solenoid Drive Transistor is enabled by the
CPU after reading a switch closure in the Switch Matrix (Ver.
3). Also note: All CPU Boards are backwards compatible (e.g.
Jurassic Park/Ver. 3 to Time Machine/ Ver. 2). Swapping a
Ver. 2 Board to a Ver. 3 is not possible due to the special sole-
noids section (i.e. Slingshots, Turbo Bumpers, etc.) changing
from REFLEXIVE to NON-REFLEXIVE on Ver. 3 Boards.

Relay An automatic switch operated by current in a coil.

ROM (Acronym) Read Only Memory. ROM canno t store input in-
structions but can supply output information. ROM can be pro-
grammed only once.

RMA (Abbreviation) Return Merchandise Authorization Number

RT, Rt. or R. (Abbreviation) Right; ("R" at the end of Target Assy.
Part N° signifies Target Insert is Reversed.)

RO (Abbreviation) Rollover (switches).
Saucer See Eject.

Scoop A hole into the playfield. A metal scoop is in place to guide
the ball into the kick-back under the playfield.

Slam Tilt A switch which closes when the game is slammed into or
the Coin Door is slammed shut. Depending on adjustable set-
tings, will cancel game in play when the number of closures re-
quired is achieved.

SMB (Abbreviation) Shaker Motor Board.

Solenoid A coil used for Electro Magnetic devices such as relays,
flippers, slingshots, etc.

SSFB (Abbreviation) Solid State Flipper Board.

STEP Refers to the service switches on the coin door.
Sub-Assy. (Abbreviation) Sub-Assembly.

S-U or S/U (Abbreviation) Stand-Up ( targets).

TM (Abbreviation) Trademark

Transfer [Shot] Maneuvering the ball in play from one flipper to the
other. With flipper in the up position and the ball cradled by that
flipper one would activate the flipper button in a quick repetitive
manner to bounce the ball to the other side. Skilled players
can rebound the ball off the slingshot.

Tri-Ball Three balls in play.

TTL (Abbreviation) Transistor-Transistor Logic

Upr. (Abbreviation) Upper.

V orv (Abbreviation) Volt(s).

Ver. (Abbreviation) Version.

VUK (Acronym) Vertical Up-Kicker (Super or Standard).

X (Abbreviation) "Times" A multiplier; also used in dimensions.
X-Ball An undetermined number of ball(s) during game play.

Zener Diode A semi-conductor diode used for voltage regulation.
Application depends on reverse break-down voltage.

"-00B" "B" at the end of Coil Part Numbers signifies that the diode
is attached to the bottom of the lug.

"-00T" "T" at the end of Coil Part Numbers signifies that the diode
is attached to the top of the lug (the side nearest the coil-wind-
ing).
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D iode O a
$ $ $ $ $ $ $ $
0
#
LEFT LEFT #1 LEFT
BUTTON (UK O O (M) 0JO LEFT RAMP LEFT LEFT FLIPPER
%& ONLY) D D STANDUP ORBIT ENTER BUMPER OUTLANE BUTTON
# on Cabinet side Under Playfield - Under Playfield - On Ramp Assy. - On Assembly - Under Playfield - in Cabinet side -
4TH CENTER LEFT LEFT #2 LEFT
COIN O RAMP M (O)JO SPINNER RAMP RIGHT RETURN FLIPPER E.O.S
%& SLOT D ENTER STANDUP (OPTO) EXIT BUMPER LANE (End-of-Stroke
On Coin Door On Ramp Assy. Under Playfield On Assembly On Ramp Assy,. On Assembly Under Playfield - in Cabinet side _
6TH 4-BALL CENTER LASER #3 RIGHT
COIN TROUGH O MO @) O RAMP ENTER| BEAM BOTTOM LEFT FLIPPER
%& SLOT #1 (LEFT) D STANDUP (OPTO) HOME BUMPER SLINGSHOT BUTTON
On Coin Door - On Assembly Under Playfield On Ramp Assy. On Assembly - On Assembly On Assembly in Cabinet side -
RIGHT 4-BALL LASER #4 RIGHT
COIN TROUGH O MOJ Q) O BEAM DANCING RIGHT FLIPPER E.O.S.
%& SLOT #2 D STANDUP D ENABLE AUSTIN OUTLANE (End-of-Stroke
On Coin Door On Assembly Under Playfield On Assembly On Assembly under Piaytieid [l in Cabinet side
CENTER 4-BALL RIGHT LASER RIGHT
COIN SLOT TROUGH AUSTIN RAMP BEAM FIRE RETURN
%& / DBA #3 TOILET STANDUP ENTER LOADED BUTTON LANE
onCoinpoor [l on Assemby [l under piaytieid [l under piaytieis [l on Ramp assy. [l on Assemoly [l Fent Top motding [l uncer prayties [
LEFT 4-BALL RIGHT #6 VOLUME
COIN TROUGH DR. EVIL POWERS RAMP START RIGHT (RED BUTTON)
%& SLOT VUK OPTO upP STANDUP EXIT SCOOP BUTTON SLINGSHOT (In Test: LEFT
On Coin Door On Assembly On Assembly Under Playfield On Ramp Assy. On Assembly Cabinet Front On Assembly on Coin Door
5TH 4-BALL DR. EVIL LEFT #7 SERV. CRED.
COIN STACKING DR. EVIL LEFT RIGHT TOP SLAM (GREEN BUTTON)
%8& !" SLOT OPTO DOWN STANDUP ORBIT LANE TILT I (In TestRIGHT)
onConpoor [l on assemoly [ on Assembly [l under piaytieis Under Playfield under Playfield [JJlj on coin Door # on Coin Door
RIGHT DR. EVIL RIGHT PLUMB #38 BEGIN TEST
BUTTON SHOOTER DR. EVIL RIGHT TOP BOB (BLACK BUTTON)
%& (UK ONLY) LANE (TARGET) STANDUP LANE TILT (In TestENTER)
on Cabinetside [Jl}j under Prayriers [l on Assembly ~ [l under Piaytietd under Playfield [JJij mside Cabinet on Coin Door
| Y| 4
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& $ t#
$ MINI ME MINI ME MINI ME MINI ME
1 (BOTTOM 2 3 4 (TOP) IVANA ALOTTA SPECIAL MYSTERY
' #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
$ LEFT RIGHT BOTTOM SHOOT
(M) 0JO MQ®) JO MOJ) O MOJO) BUMPER BUMPER BUMPER AGAIN BABY
#44 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb -
$ BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
1 2 3 4 5 10 25 50
' #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb -
$ BONUS BONUS BONUS BONUS BONUS BONUS BONUS BONUS
75 100 200 300 400 500 1000 HELD
#44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb -
$ EVIL SUB TIME LASER FAT
(A)P AP) HENCHMEN | DRILL MACHINE BEAM BASTARD MINI ME
' #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb -
$ TOILET TOILET TOILET TOILET
1 (BOTTOM 2 3 4 (TOP) $) HAG SHK) AG SHA)G SHAG)
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb |l #555 Bulb #555 Bulb
$# LASER BEAM | LASER BEAM | LASER BEAM | LASER BEAM | FIRE DR. EVIL SPORNel) NOT
F 1 (BOTTOM) | 2 3 4 (TOP) BUTTON LIGHT x2 EEERVEIS USED
' #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulbs
$ TIME MACHINETIME MACHINETIME MACHINETIME MACHIN EXTRA
1 (BOTTOM 2 3 4 (TOP) MOJO BALL
# #555 Bulb #555 Bulb #555 Bulb #555 Bulb 1l B /555 Bulb M #44 Bulb S
# $ SUB DRILL SUB DRILL SUB DRILL SUB DRILL NOT NOT
o 1 (BOTTOM) | 2 3 4 (TOP) USED USED
' #555 Bulb #555 Bulb #555 Bulb #555 Bulb
$ EVIL HENCH- | EVIL EVIL EVIL HENCH- NOT NOT
MEN 1 (BOT) | HENCHMEN 2| HENCHMEN 3| MEN 4 (TOP USED USED
' #555 Bulb #555 Bulb #555 Bulb #555 Bulb




U.S. Metric_
Customary 62Conver5|on

Inch Ruler | ¥ E
- — 1 1/87 M. < O
— | 1 T¥. O
— — g & 9 _l_al?z —_— —_
= —| s v A s
— | v A
. T Y lZ:2.540m/25.f1mm C
— lcm = 39377 ~
- lr;m=.039372 Q
= — o C
- - For metric, multiply inc -
[ value b)f metric value, q)
- — e.g. 5Z X 2.54cm = ]

2. 2 .
ENE : FO:.U;,CTWL?I;;I;:::;THC m
value by inch value,
— — :g.elszmn; .3;352: %
5.11817
— — N o
— — =
RS S
—w— %
T 4+
- — L
— g
—h——
— — : o
— — 00
— o0
— 01— N~
E——— 1
- Lr)
— — <
— . O?
—— http://lwww.SternPinball.com 2
—o——] " " " ()
— — IS
—— | Visit our website for more current game information, Distribution .
——— Lists, Articles, Contact Information, and check out Technical T:'
— — | Support & Part Sales for a whole lot more! HELP US, HELP YO 8
—~—1 If you have any suggestions, questions, need technical advice, fir o
— —| errors or have comments, contact us through our website or call!
— —] A AVFIELD COMPONENTS, FEATURES, RULES, PROGRAMMING AND GPERATION ARE SUBJECT TO CHANGE WITH OR WITHOUT NOTICE. | )
- ] O
—_— N~
—o0o—— [\I
— — Lo
—— <
- CYI)
— — o0
—©o—] EIE
©

[~ " g Games shipped factory dired
to Europe from Stern Pinball
Inc. are CE approved and
have an "E" prefix attached - -
the Serial Number|

2020 Janice Avenue, Melrose Park, IL 60160




