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Find the answers to your questions here... The Portals™ Service Menu,
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For Proper Operation of Pinball Game,
four (4) Pinballs must be installed!
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TEAMINATOR 3
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Remove Shipping Post (Ref. A)
from the Backbox Insert (under |

the RPG Cannon) before Powering
Up or starting a game.

@
O O O O O 0

O O O O Gty

Do Not Remove 8top Post (Ref. B).
(ONLY REMOVE FOR SERVICING OR BALL EMOVAL)

HITITIIIIIIIIIIIIIIIIIIIIIIIIIIAIIIAAIAIAILIAAIALIIAIII AL
=¥  Look over the TOURNAMENT MENU in Portals™! [ty
iR Read over Section 3, Chapter 7, Pages 53-57. iR

An Optional Tournament Kit is required for this ToPS™ Ready Pinball Game.
You can now easily set-up, start and end Tournaments for cash, tokens, tickets or points!

| 2 A2

FiHIA Co TO TOURMAMENT MENU RN |F0E TOURHAMENT ADJUSTHMENTSTHNE SICH MESSACES A-E

A Set-up Tournamends.. 2 personal messages can be added

FITITITIIIIIIIIIIIIZIIIIIIIIIAIIIAIIIIIIIIIAIIAIIIg
New to our Pinball Games?
Don't 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).



Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cablnef Fuses, Cab. Swdches

A

CAUTION: For continued protection
against risk of fire, replace onfy witlh same
type of fuse fraving the same electrical rating!

QUICK REFERENCE FUSE CHART

LOC: DISPLAY POWER SUPPLY (P.S.) BOARD

F1 | 34A 250v S.B. | 90v DC High Voltage Display

LOC: |1/0 POWER DRIVER BOARD

F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers

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

F8 | 5A 250v S.B. | 12v DC Logic Power

F9 | 5A 250v S.B. | 12v DC Logic Power

F20| 3A 250v S.B. | 50v DC Magnet(s)/Auxilliary NOT USED

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

F22| 8A 250v S.B. | 18v DC Controlled Lamps

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

F27| 5A250v S.B. | 6.3v AC G.l. Lamps (VIO to WHT-VIO)

F28| 3A 250v S.B. | 24v AC Not Used / Spare

LOC: SERVICE (AC) OUTLET BOX (Cablnet Bottom)

n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA)

n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International

LOC: UNDER PLAYFIELD (near Flippers)

n/a| 3A 250v S.B. | 50v DC Right Flipper (BLU-YELSRED-YEL)

n/a| 3A 250v S.B. | 50v DC Left Flipper (GRY-YELSRED-YEL)

For locations & more information on fuses, see Sec. 5, Chapter 2.
<« Display Power Supply Bd.

Expander

Board % *No Fluorescent Bulb*

Gee the Pink Pages for details. :

Tournament] T
Interface -

Board %

% UK or Tournament
GAMES ONLY

[ Transformer on
Cabinet Bottom

Memory Protect
J‘ Switch (Bottom)
%

— et

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

Service Outlet
(on Power Box) [l

On/Off Switch
(Under Cabinet)

Int'l.: 5 Amp 250v
Slo-Blo Fuse

USA: 8 Amp 250v|
Slo-Blo Fuse

¥ |nside Coin Door

Boards shown on this page,
review Section 5, Chapter 4,

ROM TYPE on BD LOCATION | 8IZE PART NUMBER \

CPU Sound u7 512K 965-0388-79

CPU Game U210 1MB 965-0389-79

CPU Voice ROM 1 u17 8 MB 965-0390-79
CPU Voice ROM 2 u21 8 MB 965-0391-79
CPU Voice ROM 3 U36 8 MB 965-0392-79
CPU Voice ROM 4 u37 8 MB 965-0393-79
DISPLAY Controller V) 4 MB 965-0394-79

LYY

For Schematics and/or
Component Parts on PC

ICPU/Sound Bd. Il w/ATMEL A|
Il/O Power Driver Board V|

Printed Circuit Boards
(The Yellow Pages).

For more info., see Section 5,
Chp. 4, PCBs (Yellow Pages)

IDispIag Controller Bd. >|

The Display Controller has the Display
EPROM (Location: U5 / ROM 0).
This board is located behind the

128 X 32 Dot Matrix Display Board.

2 R N e TR o [ s
=+ All BRIDGES rated
FoFaalFa3). AR

+50v DC High
Current Coils

+20v DC Low
Current Coils

+/-12v DC
Sound /
Display / Logic
+18vDC
lllumination
+5v DC Logic
Voltage

WQ B3]
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4 4 7 7 4 FIND-IT-IN-FRONT: Dr. Pinball Section Explained S 4 4 4 #

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

NNV NN How it Works WNNNN\ 7 Flashlamp Tosing,

the Playfield
First, the operator / technician must enter the Service Menu Mode Power Inferlock
(for a complete description of the Portals™ Service Menu and ICONS 9W'*fi|h must be
Read! Section 3, Chapter 1). To get into the Service Menu Mode, pulled out.
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.
| - SRR AN .
RORANSH

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.

Portals™ Service
Switch Set

Red

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
OF 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-Icons in the display).

= After entering Portals™, the MAIN MENU now appears with the

D d}" ﬁ "DIAG" lcon (GO TO DIAGNOSTICS MENU) flashing: press the
Black "ENTER" Button to activate this ICON. The DIAGNOS-

AUD JADT JIMETRESETTOURIELUIT| | TICS MENU now appears with the "SW" Icon (GO TO SWITCH

MENU) flashing; use the Red "LEFT" or Green "RIGHT"
A CO TO DIACHOSTICS MEHU MR Buttons, until

the "DR." Icon
[ DR. PINBALL | T
E ! ! . * i(sflashing: ) « %LﬁLﬂ ‘
CoIL LAHPFLASH] CLR |MORE MORE | T= FUSES REU[RUIT MORE
H@iE CO TO SHMITCH MEHMU  [GIAG DIAG DF. PIMEALL DIAG

Press the Black "ENTER" Button to activate this ICON. The !
DR. PINBALL MENU (Flow Chart Menus) now appears with the = ﬁ“ {i\ ﬁ
COIL "DR." Icon flashing. Three (3) Icons, Coil "DR.", Switch ofk. | or. PREURUTITHELF

"DR." and Lamp "DR." are available for selection. Selecting a
Dr. Pinball will now display a question or a procedure to follow
such as "Does the lamp turn on?" or "Check bridge rectifier
DF.
using the Red or Green Buttons to "SELECT" a Mini-Icon and

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

and all coil assemblies such as Flippers, VUKs, Magnets, etc.), DR. COIL FLOW CHART !

BR-20, if short replace.” When Dr. Pinball displays a question or E LHEULIJ ITtELP

requests a procedure, Dr. Pinball will expect a response such as

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

For Mini-Icons explanations & details, see the end of Section 3, W

Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball. DF. | DF. REVPUITHELF
DF. LAMP FLOW CHART OF.

Switch or Lamp Circuit needs to be diagnosed. After selection,

"NO" or "YES". You the operator/technician must respond by DF. SHITCH FLOK CHART DF.
I 3 Find-1t-In-Front:

DR. Dr. Pinball |or.
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OPEN THE DOOR

If this display flashes, the game is indicating that CMOS RAM
memory (CPU Loc. U212) has been corrupted. This is caused
be either failure in memory (e.g. batteries are dead and/or faulty
RAM) or upon installation of updated version of game code.
Opening the Coin Door will initiate a Factory Restore (Reset),
by opening the Memory Protect Switch. Check battery voltage
at VBATT Test Point on the CPU/Sound Bd. (more details in Section 5, Chapter 4, PCBSs).

OFERATOR ALERT!
#2 AUTO LAUACH
COIL MALFUMCTION

This display is shown momentarily during Game Mode or
Power-Up to alert the operator of a coil malfunction (coil doesn’t
energize or coil fires a multiple number of times). 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.). This alert can also appear if a

switch associated with a coil (e.g. #16 Shooter Lane & #2 Auto Launch) is stuck closed (caused by a switch jam or
stuck ball); the CPU/Sound Board will activate the coil approximately ten times and if the switch remains closed,
the game will report this switch in Technician Alerts & will indicate the following display warning:

PLERSE CHECK
TECH REPORT
PORTALS->DIARG->TECH

(review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44).

VNN cruDIP SWITCH SETTINGS WNNNNNN NN

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

If this Tech Report Alert flashes (along with an audible sound),
the game has detected faulty switches and/or missing pinballs.
Select the "TECH" Icon for information (review Technician
Alerts, Pages 24-25). For this Alert display to appear,
Standard Adj. 49, must be changed to POWERUP, COIN
DOOR or POWERUP AND COIN DOOR, the default is NEVER

—
CN6 VY SW300 U401
1 12 U205 r-
, T2 ICEE )
3 £255 N 8
e e 2 -~ IN 2
R278 R2G4 OEZ‘“’ R251 T =z
R273 R283 £248 R258 A28 Cy c2al
N I s i ol S s ol PN ot RN O
Y R299 R2g2 C249 R248 | p 1 U400
e R S ol s ol bl ol - o &
R291 R291 250 R2489 'D' r
o] e el i i o ool e gl o] B - o
N) R2492 R286 251 R247 N 'l:l' (%}
X T+ . 1t .., Tt A Rz Fa» ]
21 B S il i v i S gl L] [ S 2
A264 A288 £253 R245 m?_l—l_ z
~ nl L -I '- —‘ h— -I L A . s
CPU COUNTRY SETTING: | Pos. [l I 20 S CJ0N - Tl 2NN - ]
ON
USA  [rivivivivivivivly]
CPU COUNTRY SETTING: | Pos. [l I 20 S cJNN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [ I T T -3 - T 2 - 1
: ON A ON A A ON A A
Austria | 1" yiyivivivivly] France |3 " vivivivly] Norway | vl vl vivivly]
CPU COUNTRY SETTING: | Pos. [l I 20 S -3 - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJN - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I20 T T -3 - T 2 - §
H ON |A AA ON |A|AA ON |A A
Australia | 1M 91M M SN ivTy] Germany | =% Nviviviyl Portugal | &%y vy Ivivivl
CPU COUNTRY SETTING: | Pos. [l I 20 S cJN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJN - T 2NN - ] CPU COUNTRY SETTING: | Pos. [ I T T -3 - v 2 - §
. ON A ON |A|A|A A H ON A A
Belgium | &3  viviviviviyl Greece ™" yiviviv Spain |G vivl vIvlY]
CPU COUNTRY SETTING: | Pos. [l I 20 S cJ0N - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJ0N - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I20 TN T -3 - v 2O - 1
ON A A ON A ON A A A
Canada | % Jyiviviviyl aly Vv vyl Sweden | M 5T vivivly]
CPU COUNTRY SETTING: | Pos. [l I 20 S cJN - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [ I T T -3 - T 2 - 1
ON |A A ON A = ON AA
Denmark |- vyl Iviwivly] | Netherlands | o551 yivivivly] | Switzerland [ 595" * S viviv]
CPU COUNTRY SETTING: | Pos. [l I 20 S -3 - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJN - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I20 T T -3 - T 2 - §
: ON A A ON A ON A A A
Finland | 51* 5 vivivivly] |New Zealand | C555iv" vivly] UK i2h ZMML Jk 4 4k 4
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SWITCH MATRIX GRID, DEDICATED SWITCHES & LOCATIONS

T Il Q2

o Il o4

as I Qs

EN o BN o

GRN- BRN GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY
CN5-P1 CN5-P: CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-P9
H Cabinet Side YA Below P/F m Below P/F kKR Below P/F Backbox m Below P/F m Below P/F
WHT-BRN LEFT LT proP. IRl Lockup BACKBOX LEFT LEFT
CN7-P9 (BIL(JH&'\Q() SBANKS-U | TARGET T(RIGHT) | 5-BANK(TOP)| BUMPER | OUTLANE
Sw. Part Number: 180-5160-00 515-5162-02 180-5158-00 See Sw. Part Note 515-6027-08 180-5015-03 500-6227-02
U400 PN CoinDoor RIM Below PF [REY Below PIF YN Below PIF Backoox [T Below PF RN Below P/F
WHT-RED 4TH LT LOCKUP BACKBOX RIGHT LEFT
CN7-P8 | consior | STANDUP | 3-BANKS-U 2 5BANK2 | BUMPER | REIUBN
Sw. Part Number: 180-5204-00 515-5967-06 515-5162-02 180-5119-02 515-6027-08 180-5015-03 500-6227-02
U400 Coin Door - Be\ow PIF Below PIF ES Below PF Backoox |FRN Below PF RN Below P/F
WHT-ORG 6TH LT LOCKUP BACKBOX | BOTTOM LEFT
CN7-P7 | COINSLOT TR(OEE% #1 | SBANKSU S(LEFT) | 5BANK3 | BUMPER | SLINGSHOT
Sw. Part Number: Future Use 180-5119-02 515-5162-02 180-5119-02 515-6027-08 180-5015-03 180-5054-00 (x2)
U400 Coin Door Below P/F Below P/F |2 Below PF | Below PIE Backoox [FPN Backpanel R Below P/F
WHTYEL | RIGHT 4-BALL RT LEFT BACKBOX SKILL RIGHT
CN7-P6 | coisior | TROUGH#2 | 3BANKSU | omell | VUK 5-BANK 4 SHOT | OUTLANE
Sw. Part Number: 180-5204-00 180-5119-02 515-5162-02 500-6227-02 180-5116-01 515-6027-08 180-5163-01 500-6227-02
U401 Coin Door Below PIF Below PIF Below PIF Below PIF Backoox RN InCabinet XN Below P/F
WHT-GRN| ~SENTER 4-BALL ART LEFT LEFT BACKBOX_ |TOURNAMENT|  RIGHT
CN7-P5 | COMSIOT/ | tROUGH 3 | 3BANKSU | QRBIT UME | 5-BANK(BOT) | START RETREN
Sw. Part Number: 180-5204-00 180-5119-02 515-5162-02 500-6227-02 500-6227-02 515-6027-08 180-5174-00 500-6227-02
U401 CoinDoor REN BelowPF |2 BelowPF B Above PF B BelowPF I BelowPF XN InCabinet BN Below PIF
WHT-BLU LEFT 4BALL RY LEFT MIDDLE RIGHT START RIGHT
CN7-P3 | conslor | HONSH | SBAKSU RAMP I ORBITTOP | BUTTON | SLINGSHOT
Sw. Part Number: 180-5204-00 See Sw. Part Note 515-5162-02 180-5190-48 500-6227-02 500-6227-01 180-5174-00 180-5054-00 (x2)
U401 CoinDoor |REN Below /P |BX Below P/F JEXN Above PIF Below P/F [ Gun on Cab.
WHT-VIO 5TH 4BALL CAPTIVE T-X RIGHT
CN7-p2 | coivslor | STAGKING BALL MADE e
Sw. Part Number: Future Use See Sw. Part Note 500-6139-02 180-5190-28 500-6227-02
U401 N Cabinet Side KT Below PP |PXN Below PIF B2 Above PF BTN Above PIF In Cabinet
WHT-GRY RIGHT | sHooTER RIGHT RIGHT CENTER PLUMB
BUTTON ORBIT BOB
CN7-P1 (UKONLY)|  LANE BOTTOM RAMP RAMP TILT
180-5160-00 500-6227-01 500-6227-02 180-5190-48 180-5190-28 See Sw. 56 Note

Switch 52 located behind the Back
Panel, under the Back Panel Trough.

=

¥ From Pla yﬁeldlml

DR. ©®

= Switches not on Playfield.

™

Playfield A
<« Backpanel
Backbox Insert P>
= Switches above Playfield.
= Switches below Playfield.

In SWITCH MENU

also select:

ACTIVE and
DEDICATED
SWITCH TESTS

GROUND
BLK
INPUTS CN6-P1, -P11
Hll U206 QIS on Cabinet Side
GRY-BRN #1 LEFT
FLIPPER
CN6-P2 BUTTON
Sw. Part Number: 180-5160-00
U206 Below Playfield
GRY-RED #2 LEFT
FLIPPER E.O.S
CN6-P3 (End-of-Stroke)
Sw. Part Number: § 180-5149-00 on Flipper
U206 DS—3 on Cabinet Side
GRY-ORG #3 RIGHT
FLIPPER
CN6-P4 BUTTON
Sw. Part Number: 180-5160-00
U206 Below Playfield
GRY-YEL #4 RIGHT
FLIPPER E.O.S.
CN6-P6 (End-of-Stroke)
Sw. Part Number: § 180-5149-00 on Flipper
U206
GRY-GRN
CN6-P7
Sw. Part Number:
U206 m on Coin Door
GRY-BLU #6 VOLUME
RED BUTTON
CN6-P8 ((In Test: LEFT))
Sw. Part Number: 180-5192-02
U206 on Coin Door
GRY-viO [ #7 SERV. CRED.
GREEN BUTTON
CNe-P9 | (in Test: RIGHT) )
Sw. Part Number: 180-5192-04
U206 on Coin Door
GRY-BLK | 78 BEGIN TEST
BLACK BUTTON
CN6-P10 ((In Test: ENTER))
" 180-5192-00

Optional
Tournament
Kit Required

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

Switch Part Note: ¥ Yen Coin Switch is 180-5091-00. Part numbers which start with 515- or 500- include the bracket, target, and/or housing. Sw. 14, 15 & 33 Part Note: Transmitter & Receiver OPTO PC Boards are used for Switches
14, 15 (Trans: 515-0173-00; Rec: 515-0174-00) and 33 (Trans: 515-7307-00; Rec: 515-7308-00) . Switch 56 Part Note: The Switch is comprised of a Hanger Bracket (535-5319-00) and Contact Wire (535-7563-01) located in the Cabinet.

Some Switch Diodes may be located under the playfield, in the Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies. DOTS:

ip  See Section 5, Chapter 2, Playfield Wiring.

Diode O n T erminal S tri



In LAMP MENU
m m ﬁ- Ai:"'k also select:
OHE!| ALL JROW | CoL PREVPUITHELF | TEST ALL LAMPS,
ROW & COLUMN
BAME  SIMCLE LAMP TEST  |BAEE LAMP TESTS

S EBER

FHIA CO TD DIACHOSTICS MEMU FRIE

CLF [MORE
CO TO LHIi-1P MEHU
4

LAMP MATRIX GRID & LOCATIONS

£
% : U16 H U15 4: 5: [:H u12 : :H u10
s veLeenN| |vereo| |veome| |versik| |vereen| [versiu| | vervio| |ver.cry
3 J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
ﬁ; ‘:k #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
s2 LEFTSECUR- | LEFTSECUR- | LEFTSECUR- | LEFTSECUR- | LEFTSECUR- |  LEFT3 LEFT 3 LEFT 3
3 8 TYLBVELY | TTYLEVEL2 | ITYLEVELS | ITYLEVEL4 | TTYLEVEL5 | BANKBOT | BANKMID | BANKTOP
% (':; #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
S's RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- |  RIGHT 3- RIGHT 3- RIGHT 3-
g8 MYLEVEL1 | TYLEVEL? | TYLEVELS | ITYLEVEL4 | ITYLEVEL5 | BANKBOT | BANKMID | BANKTOP
é ﬁ H Q35 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
= $|reD-ora|  spor SECURITY VIDEQ EXTRA LEFT
S| "J12-P3 |  WEAPON LEVEL MODE BALL ASSAULT | rawparrow | (A) BC
g ‘% 4: Q36 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
< @Il RED-YEL RIGHT
Ss -pa_| 100,000 200,000 300,000 500,000 750,000 ravbankow | AB (C)
§ g B Q37 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
S2|reD-aen]|  Lerr RIGHT RIGHT KICK LEFT MIDDLE RIGHT
' u12-p5 | outiane RETURN LANE |  OUTLANE BACK TOPLANE | TOPLANE |  TOPLANE
§ 2“ Bl Q38 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
S 8|rep-BLu|  LerT LEFT LEFT ADVANCE
R ol uiz-pe RPG orartArrow | HuRrYue | (R) ED RE (D) RED
N I o3 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
S5l repvio [ migHT RIGHT RIGHT START CENTER [ A (B) C
£3| Jiz-ps RPG ORBITARROW | _ HURRY UP BUTTON TTON | RAVIP ARROW (B)
E Hll Q40 #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
§ S|rep-gry| assaur TX LOCK JACKPOT | SUPER JACK- T.X
84| i2-pa" |  ARmOW ARROW ARROW ARROW | POTARROW -
¥ : #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
§ BACK BACK BACK BACK BACK n
3 BOX (TOP) BOX 2 BOX 3 BOX 4 BOX (BOT) (7)
ES #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
s SUPER MAX PAYBACK FINAL SHOOT
2 JACKPOT ESCAPE TIVE
=
6‘%
%
)
(&
-
S
3
(95}
3
w
¥
8
3
8

Optional
Tournament
Kit Required

165-5002-00. #44 Bulb Clear
Some Lamp Diodes may be located under the plavfield. in the Cabinet or Backbox on Terminal Strips and not on or with the Lamp Socket. DOTS:

Playfield A - >l

<« Backpanel 0
Backbox Insert >

Small Lamps (nof numbered) are
Gen. lllum. (Gls), Large Lamps
(not numbered) are Flash Lamps

Backpanel Top Row and Playfield Pop Bumpers are General
lllumination (Gls). No Controlled Lamps on Backpanel.

M

ld

= Lamps above Playfield.

Lamp Part Note: #555 Bulb Clear

(<5}

=3 ) (see next page), Center RPG Area
%%a & = Lamps below Playfield. 5 X8Small Lamps are Switched Gls -

§ = Lamps not on Playfield. "=~ (see next page). _ :

Dr. Pinbal TERMINATOR 3

or.. Find-H-In-Front: RISEMACHINES" DR. ©




_ _ In COIL MENU
= @ - also select:
ﬂun ﬁur IMET mr uu un EBIL ). Ane fLask) CTR I‘-‘IIJHE TES P | CYCLING
[FRIEI CO TO DIRCHOSTICS MENU FIRIF WATID COIL MENU OIAG| [GEE  SINCLE COIL TEST  [GWlE colL
A

COILS DETAILED CHART TABLE

ngh Curreni COiIS GI'OUP 1 Drive Driver Power Line Power Line Power Drive Transistor D.T.Control  Coil GA-Turn

Transistor Ouput Board Color Connection Voltage Control Line Color Line Connect or Bulb Type
#1 |TROUGH UP-KICKER Qt YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Jg-p1 |26-1200 U
#2 |AUTO LAUNCH Q2 N YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Jg-p3 |22-1080 U
#3 |DROP TARGET RESET 3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 |2/-15000
#4 |BACKBOX RPG SW. Gl Q4 PtI)/v?er | noSEEQ | J17-P2i3 19 AC| BRN-YEL | Jg-ps |#44Bulbxs
#5 |BACKBOX KICKER 05 | Driver | YEL-VIO |J10-P4/5 [50,DC| BRN-GRN | J8-pe |23800C
#6 [\ » Q6 BRN-BLU | J8-P7
#7 Lo » a7 v BRN-VIO | J8-P8
#8 |DROP TARGET DOWN Qs YEL-VIO | J10-P4/5 |50,DC| BRN-GRY | J8-P9 | 321250

Q4 Note: Power Line Color is GRY~3A Fuse~RED-YEL and GRY-GRN-~3A Fuse~YEL-RED

ngh Current COiIS GI'OUP 0 Drive Driver Power Line Power Line Power Drive Transistor D.T.Control  Coil GA-Turn

Transistor Ouput Board Color Connection  Voltage _Control Line Color _Line Connect or Bulb Type
#9 |LEFT BUMPER Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-p1 [26-1200 O
#10 |RIGHT BUMPER ato | YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-p2 |26-1200 T
#11 |BOTTOM BUMPER ar YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 [26-1200 0
#12 |KICKBACK Q12 PtI)/v?er YEL-VIO | J10-P4/5 |50,DC| BLU-YEL | Jo-P5s |23-800 O
#13 |VUK Q13 | Driver | YEL-VIO | J10-P4/5 |50,DC| BLU-GRN | Jo-pe |26-1200 T
#14 |TXVUK a4 YEL-VIO | J10-P4/5 |50,DC| BLU-BLK | Jo-p7 |26-1200 U
#15 |LEFT FLIPPER (50v RED/YEL) | Q15 | CRY-AEL-38 | J10-P1/2 |50,DC| ORG-GRY | Jo-Pg |22-1080 O
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 (DLU-YEL-3A | J10-P1/2 [50,DC| ORG-VIO | Jo-P9 |22-1080 O
Low Current Coils Group 1 Transistor _OuputBoard ' Golor | Gonnection _ Voflage _Conirol Line Golor_Line Gonnet _or Bulb Type
#17 |LEFT SLINGSHOT Q17 BRN J7-P1_|200DC| VIO-BRN | J7-p2 |23800 O
#18 |RIGHT SLINGSHOT Q18 A BRN J7-P1 |20yDC| VIO-RED J7-p3  |23:800 O
#20 |BACKBOX MOTOR RELAY Q20 Pt')/‘l?er BRN J7-P1_|20sDC| VIO-YEL | J7-P6 | ey
#21 |BACK PANEL DIVERTER Q21 | Driver BRN J7-P1 |20,DC| VIO-GRN | J7-p7 |26-1200 1
#22 |LEFT UP POST 02 o BRN J7-P1_|20.DC| VIO-BLU | J7-pg |26-1200 T
#23 |CENTER UP POST Q23 BRN J7-P1_|20.DC| VIO-BLK | J7-pg |26-1200 T
#24 |OPTIONAL COIL 024 RED J16-P7 | 5uoc | VIO-GRY | J7-P10 | OPtSV
D iode O e a p oted
0 : 0 oup istor OuputBoard _ Color Connection  Voltage _Control Ling Golor _Line Connect _ or Bulb Typa
#25 |\[o 3 Q25 BLK-BRN | J6-P1
#26 |FLASH: T-X X2 s ORG J6-P10 |20,DC| BLK-RED | Je-p2 | #89Bulb
#27 |FLASH: BACK BOX LEFT X4 Q27 ORG J6-P10 |20,DC| BLK-ORG | Je-P3 | #89 Bulb
#28 |[FLASH: BACK BOX RIGHT X4 | a28 Pt')/vf,)er ORG J6-P10 |20,DC| BLK-YEL | Je-P4 | #89Bulb
#29 |FLASH: SUPER JP Q29 | Driver ORG J6-P10 |20,DC| BLK-GRN | Je-P5 | #89 Bulb
#30 |[FLASH: BACK PANEL X4 | o ORG J6-P10 |20,DC| BLK-BLU | J6-Pe | #89 Bulb
#31 |[FLASH: MID L&R X2 Q31 ORG J6-P10 |20,DC| BLK-VIO | Je-p7 | #906Bulb
#32 |FLASH: BOT L&R X2 Q32 ORG J6-P10 |20,DC| BLK-GRY | Je-Pg |#908 Bulb
Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: Q26-Q32)

Auxiliary (UK ONLY) Transistor OuputBoard ' Golor | Gonnection _ Voflage _Conirol Line Golor_Line Gonnet _Coil GA-Tum
AUX 1: LEFT UP/DOWN POST 9 | sorenoig | BRN J7-P1 |200DC|  WHT CN2-p5 |26-1200 O
AUX 2: CENTER UP/DOWN POST | G2 |Expander|  BRN J7-P1 |20DC|  RED CN2-p4 |23-1100 0
AUX 3: RIGHT UP/DOWN POST | a3 |Auxiliary | pgy J7-P1 |200DC| ORG | CN2-P3 |26:1200 1

O Coil Note: O Either -00B or -00T can be used for coil replacements. B/T listed is preferable for easier diode access & may differ on game.

T3 Find-It-In-Front: IEF
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ip  See Sec. 5, Chp. 2, Playfield Wiring.

D iode O n T erminal S tri

Some Coil or Flash Lamp Diodes may be located under the playfield, in the Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies. DOTS:

COIL & FLASH LAMP LOCATIONS

<« Backpanel
Backbox Insert ¥

N800

COMMON=»{ [5,

NO.

Noerally Opan
Suilch 1’;3 3

rriwnal

Diode
1N4001

Anode (Non-
Banded Side)

o

1

1

1

1

1

1

1

1

| Drive
1 | Transistor
1

1

4

.‘ Playfield &

= Coils / Flash Lamps above Playfield.

= Coils / Flash Lamps below Playfield.
= Coils / Flash Lamps not on Playfield.
= Color of Mini-Mars of Flash Lamp Bulb.

1N4004

Dr. Pinbal TERMINATOR 3
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Hal
M"fﬂ.m;u

WColmn; Sudlch ave Wire
GRN-XXX ronting tiose WHIT-X
NO. CE;M. | l NC.
g b St

Dedicated Switch Schematic

Dadicated Sw. Inputs

GRY-XXX

1

Commen
Switch Tarminal

Typical Lamp Wiring & Schematic
p

YEL-XXX
18V

coL

Typical Coil Wiring

Rerw: Switch Ratwa Wre)

Ground

BLK

RED-XXX

Cathode
(Banded 8Side)

Power Suppl
Volfagg Py

LI LTI A
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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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& 7 4 F Domestic Pinball & Redemption Distributors Directory S/ F 4 &

Birmingham Vending
Birmingham (1)
1-205-324-7526

Greater America Dist.
Johnston
1-515-278-4455

Lieberman Music
Minneapolis (1)
1-952-887-5299

Franco Distributing
Montgomery (2)
1-334-834-3455

ARIZONA

Betson West
Phoenix
1-480-380-8857

Moss Distributing
Des Moines
1-515-266-6422

Atlas Distributing
Indianapolis
1-317-786-6892

Moss Distributing
Richfield (2)
1-612-798-8030

Greater America Dist.
Kansas City (1)
1-816-531-4300

M.H. Associates, Inc.
Fargo
1-701-282-7877

Atlas Distributing
Cincinnati (1)
1-513-851-4100
Cleveland Coin
Cleveland (2)
1-216-692-0960

Mountain Coin
Phoenix
1-602-269-7596

CALIFORNIA

Betson West
Buena Park (1)
1-714-228-7500

So. San Francisco (2)
1-650-952-4220
C.A. Robinson
Los Angeles (3)
1-323-735-3001
San Francisco (4)
1-650-871-4280

COLORADO

Mountain Coin
Denver
1-303-427-2133

CONNECTICUT
TDM Distributing
Williamantic

1-860-423-1403

FLORIDA
Birmingham Vending
Orlando (1)
1-407-425-1505
Brady Distributing
Miami [Miramar] (2)
1-954-874-1100
Orlando (1)
1-407-872-1666

Greater Southern Dist.
Smyrna
1-770-803-3040

Ametrican Vending
Elk Grove Village (1)
1-847-439-9400
Atlas Distributing
Elk Grove Village (1)
1-847-952-7500
World Wide Distributing
Chicago (2)
773-384-2300

Shaffer Distributing
Indianapolis
1-317-899-2530

United Dist., Inc.
Wichita
1-316-263-6181

KENTUCKY

Atlas Distributing
Louisville
1-502-966-5266

LOUISIANA

AMA Distributors, Inc.
Metairie (1)
1-504-835-3232

Parts & Service Only:

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

MARYLAND

Betson Enterprises
Baltimore
1-410-646-4100

Parts & Service Only:

Weiner Distributing
Baltimore
1-410-525-2600

MASSACHUSETTS

Betson Ent. (NECO)
Norwood (1)
1-781-769-9760
Gekay Sales
E. Longmeadow (2)
1-413-525-2700

MICHIGAN

Atlas Distributing
Wyoming (1)
1-616-241-1472
Cleveland Coin Machine
Livonia (2)
1-734-432-1040

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

NEBRASKA

Central Dist.
Omaha
1-402-493-5600

Greater America Dist.
Omaha
1-402-553-2812

NEVADA

Mountain Coin
Las Vegas (1)
1-702-798-0900
Reno Game Sales
Reno (2)
1-775-829-2080

NEW JERSEY

Betson Enterprises
Carlstadt (1)
1-201-438-1300
Jack Guarnieri
Service Co., Inc.
(Pinballsales.com)
Lakewood (2)
1-732-364-9900

NEW MEXICO

Mountain Coin
Albuquerque
1-505-345-7706

NEW YORK

Betson Enterprises
New Hyde Park (2)
1-516-354-4647
Syracuse (3)
1-315-437-2400

Parts & Service Only:
Bay Coin
Richmond Hill (1)
1-718-291-5757

NORTH CAROLINA
Brady Distributing
Charlotte (1)
1-704-357-6284
Operators Distributing
Archdale (2)
1-336-884-5714

Shaffer Distributing
Columbus (3)
1-614-421-6800
Macedonia (4)
1-330-467-4850

OKLAHOMA

Galaxy Distributing
Tulsa
1-918-835-1166

Betson West
Portland
1-503-772-4567

Mountain Coin
Portland
1-503-234-5491
Specialf% Coin Products
ortland
1-503-786-9200
Toll-Free
1-800-987-4946

PENNSYLVANIA
Betson Enterprises
King Of Prussia (1)

1-610-265-1155

Pittsburgh (2)
1-412-331-8703
Cleveland Coin Machine
Pittsburgh (2)
1-412-920-1300
Roth Novelty (Superior)
Wilkes-Barre (3)
1-570-824-9994
SOUTH CAROLINA
Parts & Service Only:
Green Coin
Mrytle Beach
1-843-626-1900

TENNESSEE

Bradk{/l Distributing
emphis

1-901-345-7811

Parts & Service Only:
Green G.A.M.E.S.
Memphis
1-901-353-1000

Amusement Distributors
San Antonio (3)
1-210-225-3844

Commercial Music
Dallas (1)
1-214-741-6381

Discount Arcade Games

Crowley (1)
1-817-297-0440
H.A. Franz, & Co.
Houston (2)
1-713-523-7366
San Antonio (3)
1-210-226-6322
Master Sales
Corsicana (4)
1-903-874-4740
Qpirit Consulting
Dallas (1)
1-214-638-4900
UTAH
Mountain Coin
Salt Lake City
1-801-262-5494
Struve Distributing
Salt Lake City
1-801-328-1636

WASHINGTON

Mountain Coin
Seattle
1-206-682-5700

WISCONSIN

Pioneer Sales & Sve.
Green Bay (1)
1-920-336-5800

Menomonee Falls (2)
1-262-781-1420

Lieberman/Viking Vend.

Menomonee Falls (2)

1-262-703-4168

CANADA
ONTARIO
Starburst Coin Mach.

Toronto
1-416-251-2122

BRITISH COLUMBIA
Parts & Service Only:
Can. Coin Machine

Burnaby (1)
1-604-420-4008

Parts & Service Only:
Pacific Vending
Vancouver (2)
1-604-324-2164

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.

Note: Distributors are subject to change. Visit us at www.SternPinball.com for current Distributor Information.

N\ NN NN NN International Distributors Directory W N NNN\N\N\N

ARGENTINA BELGIUM FRANCE ITALY (RSM) NORWAY SWITZERLAND

Electroport (Florencia)
Mar Del Plata

54] 22-3495-5532
AUSTRALIA
Amusement Mach. Dist.
Matraville

61] 2931-66000

TAB
Ansfelden

43] 72-297-8660
Parts & Service Only:
R. Rupp
Kaindorf, Austria

[43] 3452-86105

Find-I1t-In-Front:

Namusco
Brussels

32] 2414-4596

Cuinsa
Santiago

56] 2641-8520

Vendcomatic
(Oslo, Norway)

47] 2291-8383

Pelika Ray-Oy
Espoo
(0) 5892-90452-99

[39]

Avranches Automatic
Ducey
2338-96162
SFA
Paris

33] 1532-68082

Bergmann Automaten
Hamburg

49] 4101/30 24-0

Topfull Amusement Mach.
Kowloon
2278-10456

[33]

[89]

Tecnoplay 8.A.
San Maurino

39] 5499-00361

JVH Gaming Products
Tilburg

31] 13-595-3200

Coin Cascade Ltd.
Christchuch

64] 3338-1411
Parts & Service Only:
Amco Machine Supplies

Auckland, New Zealand
[64] 9846-7606

Vendcomatic
Oslo

47] 2291-8383
PORTUGAL
Jacinto & Marting, 8.A.
Belas

35] 1214-325624/38

Comercial Cocomatic
Madrid

34] 9167-16980

Bjuvia Fritid AB
Bjuv
4238-6900

[46]

TERMINATOR 3

of.. Dr. Pinball

RISEMMACHINES”

Novomat, A.G.
Harkingen

41] 6238-88961
UNITED KINGDOM
Electrocoin
London, England

44] 2089-652055
Parts & Service Only:
Electrocoin Aftersales

Cardiff, S. Wales
(0) 2920 343888

[44]

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

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

use an 8ampP 250v Slo-Blo Fuse.

High Line: 218v AC - 240v AC @ 50Hz
Export AVG OPERATION MAX OPERATION
use 2x 5AMP 250v Slo-Blo Fuses. CURRENT: 1.8AMP CURRENT: 5AMP | 8AmMP*  E79and
(*England & Hong Kong use an 8awp 250v S/B Fuse.) WATTAGE: 41 2W WATTAGE: 1 145W 1832W* 5,?’;% FLlfee
Low Line: 95v AC - 108v AC @ 50Hz / 60Hz
Export Japan Only AVG OPERATION MAX OPERATION

CURRENT: 2.6AMP
WATTAGE: 264w

CURRENT: 8AMP
WATTAGE: 812w

TRANSPORTATION NN\ NN\ \\ GAME DIMENSIONS NN\ \N\\\NY

BEFORE TRANSPORTI

SECURE BACKBOX
=
@
To reduce the possibility

of damage, observe ALL

precautions whenever
transporting the game.

Read & follow Section 1,
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 !

e

Height 56" Width 31"

Depth 31"
Approx. Unboxed Weight:
270lbs. (+/- 10)

Boxed Weight:
Wt. 2901bs. (+/- 5)

CAUTION

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

DR. @®

ToPS™ +47,"

n
>

4

g

Back Height *

23%"

474"

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 1%" should be
added to the respective Back or
Front Height dimensions.

T3

-A"':-.‘...,'

The overall Front / Back Height
dimensions include the added 4"
with the Leg Levelers turned all
the way in.

*PLEASE NOTE:

If the optional ToPS™ Kit is
installed, the ToPS™ Display
will add another 4 '/»+" to the
overall Back Height for a total
of 79 /2"

Ceiling Height Requirement:

O An additional 1" is required
for the rotation () of the Backbox
to the upright position.

The complete Back Height
required with ToPS™
Disglay and rotation:

1 "

54"

R

3"

Leg Length is: 304"

<_@ Front Height

Find-It-In-Front:
Dr. Pinball
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Chapter 1 of 1

After Set-Up
Pinball Game Set-Up Procedures

...after reading the Pinball Game Set-Up
Instruction Sheet (SPI Part N° 755-5310-00)

included with your New Pinball Game, P[NBALL GAME SET_.. U_p
continue with the below procedures: '

With the Back Glass Removed:

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,
I/O Power Driver Board, and the Display Power
Bd. to check that they are properly seated.
Ensure Fluorescent Light Tube is seated
correctly. Check that all fuses are seated
properly. Close and lock the Backbox and
secure its’ keys back inside the Coin Door.

With the Playfield Glass Removed:

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 at the top of the inside cover).

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 - 3
Positions" on Page 4.

. . . e EineaLl e
5. Visually inspect all cabinet cables and CAENET WaNNOT UsiNo. sl e
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. Start with the Leg Levelers turned all the way in (1.25"
from floor to bottom of leg), depending on the condition of the floor, adjust the Leg Levelers as required until
the game pitch is 6.5°, determined by the Bubble Level.

USE THE BUBBLE LEVEL ON THE WOOD RAIL (LOWER RIGHT) TO DETERMINE IF LEVEL IS ACHIEVED.
BUBBLE SHOULD APPEAR BETWEEN THE 2 BLACK LINES. SEE PAGE 4 FOR AN ILLUSTRATION.

The playfield incline affects dn‘flcul’rg of play. Use the recommended
incline; Game difficulty is best varied using game adjustments.

With the Coin Door Open:

7. |f 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
Name Test" Menus to test components on the game).

8. If desired, adjust Game Pricing, Standard and/or Custom (see Section 3, Chapter 4, GO TO ADJUSTMENTS
perCE: 'The MENU and Section 3, Chapter 5, GO TO INSTALLS MENU to adjust Game Difficulty, 3- or 5-Ball Play, Home

phgga&g%g;,sn or Tournament Settings, Novelty, Add-A-Ball, etc. )
a orlzonta
=] LI
5\ ( m Ea =
— Gecfion 1,”Chapter 1

position.” "This f "y I.r
appliance is A

ng to be | (

cleaned by a C

Water Jet: o \

After Set-Up _E_< —[__: !-g%‘;: \\// B\H—' ‘|_rm \\| = Page 1

o
=
-

Q
<]

S

[
&
<

Sec. 1




1 “088

dn-4eg 4oy

1. Before opening box, lay the

Pinball Game 8et-Up Future Reference

Open up the Printable Version in

both 8-1/2 X 11 & 11 X 17.

CAUTION: At least 2 people are required to move and maneuver game.
Use proper moving equipment & extreme care while handling. Pinball game is 260lbs (+/- 10).
Refer to Game Manual for further Game Set-Up Procedures (Sec. 1, Chp. 1) and other important information!
TOOLS REQUIRED: 5/8" Socket Wrench & Utility Knife

box flat on its side with
“TRUCK THIS SIDE ONLY”
facing the floor.

Remove
2 Bolts
per Corner

4. Atthis point DO NOT CUT
STRAPPING (You want to
keep the Backbox secured in
the down position). Loosen
and remove the 8 Leg Bolts
(use 5/8" Socket Wrench)
and set aside.

7. Carefully set the game down

on the FRONT LEGS. Care
should be taken...Game is
heavy, two (2) people are
recommended for this and
the following step.

Note “Top™
Position

2. Slide game out using the
Black Nylon Strapping as a
handle.

5. Lift game into an UPRIGHT
POSITION (Coin Door
Facing Up).

8. Using supports or two (2)
people, prop the rear of the
cabinet up and install REAR
LEGS. Secure tightly.

—

3. Remove the Four (4) Ident-
ical Legs with Levelers
from the carton and set
aside. (SAVE! all packing
materials and information
sheets related to this pinball
until Set-Up is complete.)

6.
(

6. Install FRONT LEGS using
the bolts removed from Step
4. Secure tightly. Take care
not to scratch the Black
Finish on any of the Legs.

9. Cut BLACK NYLON
STRAPPING. CAUTION:
Strapping will SNAP, protect
your eyes! Use extreme
care when using a utility
knife or scissors.

Section 1, Chapter 1

Page 2 After Set-Up
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Pinball Game Set-Up Future Reference Conhnued

10. Lift the Backbox into the
UPRIGHT POSITION
(Ensure the cables do not
get pinched).

13. Open the Coin Door and
pull the YELLOW HANDLE
to the LEFT and at the
same time pull up on the
FRONT TOP MOLDING
and remove. The GLASS
can now be pulled out
towards you and removed.
TAKE CARE while moving;
set glass on a safe surface.

Swnch

PINBALL_INC.
1-800-542-5377

ALWAYS STORE THE MANUAL & INFORMATION SHEETS INSIDE THE CABINET WHEN NOT USING.

ON/OFF

1\

_ After the BACKBOX is in

the UPRIGHT POSITION,
locate the 5/16" HEX KEY.
While inserted, rotate KEY
with a 3/4 turn until latched
& locked.

. Through the open Coin

Door, remove the RETAIN-
ING RING at the rear of the
CASH BOX and open.
Remove the PINBALLS &
the PLUMB BOB from the
SPARE PARTS BAG.

(Save the other spare parts in cabinet).

Install the PINBALLS by
placing them on the play-
field so they can roll into the
Outhole Ball Trough

12. The next step you
will remove the

PLAYFIELD

GLASS & BACK
GLASS to access
the inside of the
cabinet &
> Backbox.

o
>
-

Q
<]

S

[
&
<

Sec. 1

NOTE: KEYS are tied to the Shooter Rod* (if
equipped) or taped to the Playfield Glass (if
equipped with Auto Plunger Button). Remove
keys. One (1) set of keys opens the Coin Door,
the other set is used to unlock the Back Glass to
gain access to the White Star Board System.

15. Install the PLUMB BOB on
the Hanger Wire & tighten
the Thumb Screw.
Loosening the Thumb
Screw & lowering or raising
the PLUMB BOB makes
the Games Tilt Function
more or less sensitive.

Remove the PINBALL GAME MANUAL (stapled to
side of the left wall of the cabinet). Review Section 1,
Chapter 1, which describes how to lift the playfield to
access the Plumb Bob Tilt Assembly. The manual
gives you all the important information you need to
prepare for final set-up and other important information
(such as Parts, Diagnostics, Schematics and more...).

HMIIN B\ Jf_ ré =
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How to Secure the Back{J&@for Transporting

For more Backbox details & part numbers, see Section 4,
Chapter 1, Backbox Assembly, Pages 60-61.

Step 2.

Caartafullyr ull the
Backbox forward into
the “down” position.

1 “09§

Ensura Gablas do not
Step 3. bind, pinch or are being

pulle E ht. hl-li’and-Feed

aut with Backkox s¢
The top of the Backbox will Cahles are not tight.
rest on the Pinball Side Armor, 4
Strap ortle down the Backbax
to keep from "houncing” during
transport.

dn-4eg 4oy

Step 1.

Unlock

Tockwise)

HITIITIIIIIIIIIIIIIIIIIIIIIIIIIIRAILAAIIAIAIAIAIIIIIIILY

Leg Leveler Adjustment Tl
Attach the four (4) Leg Assemblies to cabinet corners with the eight (8) leg bolts provided . Cabinet Leg

— T T

Start adjustment with the leg levelers turned all the way
in.

View the bubble in the level provided on the right side

wood rail
ey
Bubble Level Adjust the front or rear levelers as necessary to cause

thewaod rail the bubble to float between the two (2) black lines.
next to the Bubblo

Shooter Lane. should be

betwaen Use a pinball to roll down the center of the playfield for Leg Leveler
the 2 black side-to-side leveling. furned all
lines. the way in.

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

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

FITITITIIIIIIIIIIIIIIIIIIIIIIAIIIAAIIAAIAIALILLL_ 4
Easy Access Service System - 3 Positions
With the front molding & glass removed, carefully lift the playfield (take care when using the Bottom Arch to hoist).

Positions 1 & 2 Fia. 1B
When lifted high enough, the Playfield Support 9-
Slide Brackets (Fig. 1A) can be seen & can clear .

the cadbiﬂetffront. fAth this tti)me, puhII thke pIa%fieI% r Fig. 1A -
toward the front of the cabinet, checking that the , -
mechanical components clear the cabinet front, then TG =
rest the playfield on the Playfield Support Slide i
Brackets at the front channel of cabinet (Fig. 1C); ?SE«M rop RS

T

Or, the Prop Rod (located on the right inside of
cablnet) can be used by positioning the Prop Rod end into the receiving playfield hole (Fig. 1B).

Position 3
With the playfield at rest, hold the sides & pull toward

the front of the cabinet (approx. 6" to 8"), until Fig. 2A

resistance is felt from Edge Slide Brackets stopping Fig. 2B
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 o
the top edge (Fig. 2B & 2C). B\\r%n:-w“:»m \

[ r:‘[ L- , J ™
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Chapter 1 of 1

Game Operation & Features

Qtart of Game Features

8tarting a Normal Game

Insert coin(s). The game generates a sound for the
first coin & for each subsequent coin with the display
indicating the number of credits posted. Press the
Start Button and a start-up sound is produced, and
the posted credits are reduced by one. 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.

8tarting Team Play (Doubles!)

This option is adjustable with Standard Adj. 50, Team
Scores (Default = NO). If Standard Adj. 50, Team
Scores is changed to YES, then Team Play will be
made available. Team Play only works in a 4-Player
Game. The totals for Players 1/ 3 (Team 1? & Players
2 /4 (Team 2) are then dlspleged individually as well
as the combined score for BOTH TEAMS.

8tarting Tournament Play with ];@ﬁ

This Pinball Game is TOPS™ (Tournament Pinball
System) Ready. Optional Tournament equipment &
hardware (sold separately) is required.

Review Section 3, Chapter 7, GO TO TOURNAMENT
MENU, for more info!

Unlike a "Normal Game", the Tournament Game is
started by depressing the Tournament Start Button
(located on the Front Molding, if installed). If adequate
credit(s) are posted and a Tournament is started via
Portals™ (select the "TOUR" Icon in the Main Menu),
the Tournament Start Button will flash. Any adjust-
ments or installs changed will not be in affect. Starting
a Tournament Game defaults to preprogrammed
Tournament Rules (e.g. No Extra Balls, Specials or
Bonus Credits are awarded); however, starting a
Normal Game after a Tournament Game will then
revert back to any unique adjustments or installs
performed previously. During and End of Game
Features operate in the same manner (differences in
adjustment defaults are present).

Game Operation’

During Game Features

Feature Mode & Combination Shots

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

Multiball is started after completion of certain features
(amount of balls used depends on game rules).

Replay Feature

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

End of Game Features

Game Endings

When all player(s) have played all balls (including any
Extra Balls), the game ends. If power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game). Closure of the Plumb Bob
Tilt Switch according to the number of tilts set,
Standard Adj. 15, Tilt Warnings (Default = 01) or
prolonged closure, will end the current Ball-In-Play.
Closure of the Slam Tilt Switch on the Coin Door ends
the current game(s).

Match Feature

At the end of each ball, earned bonuses are collected.
At the end of the last ball of a game (including any
extra balls, if applicable), earned bonuses are col-
lected, then the system produces a random 2-digit
number (a multiple of 10; 00 to 90). Matching the last
2 digits of the player’s score with this number awards a
credit. In Std. Adj. 13, Match Percentage (Default =
8%) 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 nor
award anything. Changing this adjustment to OFF will

not display the "Match Animation" nor award anything.

Entering Initials/Name

If player achieved a new High Score in a game or
achieved a Special Feature (if given) the player may
enter 3 Initials. In Std. Adj. 29, High Score Initials
(Default = 3 Initials) can also be changed to 10-Letter
Name. Use the Flipper Buttons to choose a 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: Standard Adj. 31, Custom Message (Default
= ON) can be displayed during the Attract Mode; enter
letters in the same fashion.

For more deta//s on Ad/ustments see Sec. 3, Chp. 4.

S\ r_ — J Con@TNeXt Page.
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Auto Percentaging

This game is equipped with Auto Percentaging, Standard Adj. 01, Replay Type (Default = AUTO, adjustable).
The Replay Percent is automatically adjusted, Standard Adj. 02, Replay Percentage, or you can set a Fixed
Replay Score. Four levels may be selected. Adjustments allow awarding of a "CREDIT" (or your setting) as each
level is exceeded. This can be adjusted with, Standard Adj. 03, Replay Award (Default = CREDIT). With the
Autopercentage Feature, if the actual replay percent- age is higher or lower than that desired, the game will
automatlcally adjust for the new recommended percentage score(s). You may choose to make a different
"score-to-beat" adjustment; this is done by utilizing Standard Adi. 04, Replay Levels. For more details with
Adiustments, see Section 3, Chapter 4, GO TO ADJUSTMENTS MENU: also, see see Section 3, Chapter 5, GO
TO INSTALLS MENU for further customization of your Pinball Game.

Instruction Card

Below is a COPY of the Game Instruction Card (SPI N°: 755-5179-00 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.)

&— S — — ]

For more detailed gamé_rules, visit our website @
www.SternPinball.com and click on the
"Terminator®3" or "Game Archive"

coLb Pop Bumper Link.

HERE Terminator® 3: Rise of the Machines™® Under License. TM @ 2003 IMF Internationale medien und Film GmbH & Co. 3. Produktions KG.
+ Listen to the Terminator's Instructions for the Next Best Shot.
+ Complete Right Targets to light RPG. Shoot Right Orbit to start RPG.

« Shoot Drop Target then the T-X to Lock Balls. 3 Locked Balls starts MULTIBALL.

Click on + Complete Left targets to light Kickback.
card to + Complete Lanes to advance Command Center.

« Shoot Left Orbit shots to collect Weapon, Security Level, Hurry Up, Video Mode,

open the EXTRA BALL and Assault.
Instruction » Collect set of 5 Weapons to Multiply Assault Values.

Card for » Shoot Center Ramp for Bullet Hole EXTRA B AL L, Mystery, Hurry Up,
printing. Weaponsand SPECIAL.

« Shoot Captive Ball to start RED. Shoot flashing shots to complete RED.

« Start RED 6 times to light SPECIAL.
+ Complete Super Jackpot, Escape, Assault, Payback Time & RPG requirements
to light Final Battle!

SPI PART N 755-5179-00 USA

[ r_u l__ . ™
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Service Switch Set (Red, Green & Black Buttons) Access & Use

The Service Switch Set provides access for three (3) Inside Coin Door If Coil &
functions available for your use. They are Volume y Fashlamp Testing,
Menu, Service Credits Menu and Portals™ Service the Playfield
Menu. All are accessed separately depending on which Power Interlock
colored button (Red, Green or Black) is pushed first. Switch must be
pulled out.

The Memory
Profect Switch is
disabled when the
Coin Door is open
(required for any
changes...)

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).

Function 1, Volume Menu

Pushing the Red "VOLUME" Button 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.

€ 09§

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

Function 2, Service Credits Menu

Pushing the Green "SERVICE CREDITS" Button 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
affecting the game audits. Each depression adds 1 credit; up to 50
credits can be applied. Std. Adj. 16, 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
automatically exit a few seconds after the last button depression.

*0dju] NUB""*

Note: This function is disabled if Standard Adjustment 30, 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 Function 3, Portals™ Service Menu

Black1st  Pushing the Black "BEGIN TEST" Button 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 lcons & Menus in detail. Read! Read! Read!
™

l Ll .
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Important: The Dual Switch Bracket holds the Playfield Power Interlock & Memory Protect Switches. It is
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. |t 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 disabled 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.

How to Use This Section

This section will cover all functions available in the Portals™ Service Menu in a Step-By-Step process. This
section is divided into chapters which coincide with the MAIN MENU. The previous and following pages in this
Chapter will instruct the operator on how to move through the Menus. It’s simple, easy and fun to use!

To get into the Service Menu Mode review "Function 3, Portals™Service Menu" on the previous page. After
Power-Up, push down the Black "BEGIN TEST" Button to begin. Looking at the display you will momentarily see
"Service Menu" with a satellite flying from right to left pulling a banner "Portals©m" 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 Icon. 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 (GO TO DIAGNOSTICS MENU) flashing:

AUD J ADT JIMETRESETTOUERRLUTT
FHHIA CO TO DIACHOSTICS MEHLU FRIN

As the operator views the Menu Screen(s), the wore Hore symbols indicates that there are more Icons to select in
each direction. The lcon 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. The "HELP" Icon & "?" Mini-Icon provide explanation of ICON usage in the Menu where the "HELP" Icon
or "?" Mini-lcon was selected. View QUIT THIS SESSION (Exiting the Portals™Service Menu) at the end of this
chapter (reference Section 3, Chapter 1, Portals™ Service Menu Introduction).

The chapters in this section, which coincide with the MAIN MENU, will also provide more detailed information.
Use both the manual and the display to help customize, troubleshoot and/or diagnose faults, if any.

|
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TERMINATOR 3 Portals™ Service Menu Icon Tree
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TERMINATOR 3 Portals™ Service Menu Icon Tree Continued
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Portals™ Service Menu Example

This example will demonstrate activation of /cons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" 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 /con 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, and Sub-Menu 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 on Button Usage, select & activate the "HELP" Icon or "?" Mini-Icons.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E E] Move LEFT or RIGHT, select previous / next or
move backwards / forwards.
DECREMENT (-} or INCREMENT (+) displayed
(=f 23
m mm E |8 value or select previous / next.
FMOFRE MOFE PREL UIT m EEE' RUN (or activate) selected test or coil
: * PULSE coil.
These non-selectable  Select and activate Select and activate Select and activate m E?gé"ﬁﬁ?fehﬁﬁéﬁ {:sl::v%gu f’g%; L?‘;gﬁ Tsr ‘Jﬁéﬁ@&
selecied Manu only he . _ to retumn to the fo QUIT, exits & to view HELP
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a dfsg.'a&/ where no Mini-Icons are
%) available for selection, pressing any 'on will exit the display.
®
=lExample:
(AP After entering Portals™, the MAIN MENU now appears with the "DIAG" Icon (GO TO DIAGNOSTICS MENU)
il flashing:
||
jn B .

[

AUD J ADT JIMETRESETTOUERRLUTT
FHHIA CO TO DIACHOSTICS MEHLU FRIN

Press the Black "ENTER" Button to activate this ICON. The DIAGNOSTICS MENU now appears with the
"SW" Icon (GO TO SWITCH MENU) flashing:

WE%?

=<
(1)
2
o
=2
-
-~
o

ColLLAHPJFLASH| CLR |MAORE [~
LO 7O SIITCH HMERLU DIRG

[ f_ﬂ [_ p ™
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Press the Black Button to activate this ICON. The SWITCH TEST MENU now appears with the "TEST" Icon

(SWITCH TEST) flashing:
HCT JDED |F'HE|.||:!|]IT HELP

£l GLITTCH TEST £hl

Press the Black "ENTER" Button to activate this icon. The Switch Test Display now appears.

=LIITCH TEET

A4 M DRAW PREWGUTT 3

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 either the Red or Green Button to select the "DRAW"
Mini-Icon. Press the Black Button to activate this Mini-Icon; do so while the switch is momentarily closed.
This will bring up the Switch Schematic Display. 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, and the
"Pin-Outs" from the CPU/Sound Board. Activating the "DRAW" Icon when a switch is not closed, will give the
generic switch schematic as shown below.

LPU-SHD

To exit any display where there are no Mini-lcons (Schematics or Help Displays), press any button to return to
the previous Menu.

While in Switch Test or Active Switch Test, the Flipper & Start Buttons are deactivated (because they can be
part of these tests). 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 "<<" or ">>" Mini-Icon is activateqd,
the display will go to (slip between) the previous tests (Active & Dedicated Switch Tests). Use either the Red or
Green Button to select the "PREV" Mini-Icon. Press the Black "ENTER™ Button to return to Switch Test Menu.
To exit out of this Sub-Menu, select and activate the "PREV" Icon in the Menu. The DIAGNOSTICS MENU now
appears with the "SW" Icon (GO TO SWITCH MENU) flashing. Go through other Diagnostics selections or exit.

To exit the Portals™Service Menu, select & activate the "QUIT" Icon (see the next page).
YW I T -~ S
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QUIT THIS SESSION (Exiting the Portals"Service Menu)

In the MAIN MENU and in all SUB-MENUS, if the "QUIT" Icon or "QUIT" Mini-Icon is selected and
activated, the Portals

™

Service Menu Session will be exited and returned to the Attract Mode.

DIRG

AUD

g | fl]

HOT JIM=TIRESET|T OUFE

2UIT THIS S5ES5I0H

The game will go into the same Power-Up Routine as if turning on the game. Upon Power-Up, the CPU Game
Code & Display Code versions with Check-Sums are shown, followed by the Location ID & Game ID Numbers
and Alerts, if any (see Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technician Alerts).

The below Problem / Solution Table was designed to answer some common problems frequently asked.

Problem / Solution Table

PROBLEM

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

SOLUTION

e Check the Service Switch(es) (Red, Green & Black Buttons) for loose connections or bad Ground.
o Check the associated wiring harness to/from the CPU/Sound Board, Connector CN6.
e Check CPU/Sound Board for possible failure.

All Service Buttons (Red, Green

and Black) appear nonfunctional.

o Check the Service Switches wiring harness for poor or no connection and/or broken wires.

The Green Service Button in
the Attract Mode will not enter
the SERVICE CREDITS MENU
to add Service Credits.

e 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.
e Check the Service Switches wiring harness for poor or no connection and/or broken wires.

The Display "blanks out."

Check the Dot Matrix Display for loose wiring harness for poor or no connection and/or broken wires.
Check F1 (3/4A Fuse) on the Display Power Supply Board. Refer to Sec. 5, Chp. 4, SCHEMATICS &
TROUBLESHOOTING.

Icons "scroll" along continuously
in the MAIN MENU.

e Check for a stuck switch on the Green Button.

o If the Service Switch Set and/or the Coin Door was replaced, ensure the Locking Mechanism on the
Green Button was 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.

e 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. Refer to Section 3,
Chapter 2, GO TO DIAGNOSTICS MENU, Switch Test.

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

o Check the Flipper Buttons for loose connections or bad Ground and refer to Section 5, Chapter 2,
Playfield Wiring, #-Flipper Circuit Wiring Diagram.
e This is normal only in Diagnostic’s Switch & Active Switch Tests (see previous Problem).

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

e If no printing equipment is connected, the "-" Icon, "+" Icon and "RUN" Icon will appear not to function.
Refer Section 3, Chapter 3, GO TO PRINTER MENU.

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

If there is no other test under this Menu, the "<<" & ">>" Mini-Icons will appear not to function. The
remaining /cons should function as normal. Note: If there is no "Go To (Game Name) Test(s), the
"GAME NAME" Icon will not invoke another display.

The display returns to the
ATTRACT MODE exiting the
Service Session after a
FACTORY RESET.

e This is normal. After a FACTORY RESET, the Service Session is automatically exited. Refer to
Sec. 3, Chp. 6, GO TO RESET MENU, Factory Reset.

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 the start of this Chapter).

In ADJUSTMENTS MENU, with
the Coin Door CLOSED,
adjustments are not getting
changed as desired (using the
Flipper & Start Buttons).

e 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 "LEFT" to decrease / decrement (-) or
Green "RIGHT" Button to increase / increment (+) the volume.

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.

Section 3, Chapter 1
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Chapter 2 of 7

Go To Diagnostics Menu

Overview

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).
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 Name’
Tests) may be used for troubleshooting. All Icons and there usages are explained throughout this chapter in order.

Important: Upon Power-Up (Game Reset) or opening the Coin Door watch the Display for any Alerts.*

If this display flashes, the game is indicating that CMOS RAM memory
(CPU Loc. U212) has been corrupted. This is caused be either failure in
uPE" THE DDDH memory (e.g. batteries are dead and/or faulty RAM) or upon installation
of updated version of game code. Opening the Coin Door will initiate a
Factory Restore (Reset), by opening the Memory Protect Switch.
Check battery voltage at VBATT Test Point on the CPU/Sound Bd. (more details in Sec. 5, Chp. 4, PCBs).

COIN DOOFR IS OFEN This flashing display is shown immediately upon opening the Coin
PLAYFIELD HIGH POLIEFR | Door as areminder that 20v/50v DC power to the playfield is disabled.
DISARELED BY All electro-mechanical devices (such as Coils) cannot be tested with

the switch pushed in. PULL OUT the Power Interlock Switch ONLY if
COIN DOOR INTERLOCK you're in a Testing Menu requiring power. See Access & Use in
Chapter 1 of this Section for the location of this switch. Closing the Coin Door will automatically reset this switch.

This display is shown momentarily during Game Mode or Power-Up to

OFERATOR ALERT! alert the operator of a coil malfunction (coil doesn’t energize or coil fires ‘c'_,"
#2 AUTOD LAUHCH a multiple number of times). OPERATOR ALERT! works by monitoring +
any switch activated coil that has the potential to trap a ball when
COIL MALFUMCTION disabled (more details in this Chapter, Technician Alerts, Pages 24-25). go
. . . ®
* |f this Tech Report Alert flashes (along with an audible sound), the =
PLEASE CHECK game has detected faulty switches and/or missing pinballs. Select the Q
TECH REPORT "TECH" Icon for information (revieWS Technician Alerts, Pages 24-25).
- - * For this Alert display to appear, Standard Adj. 49, must be changed I
PORTALS->DIAG->TECH to POWERUP, COIN DOOR or POWERUP AND COIN DOOR, the

default is NEVER (review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44).

\»)
3}
®

(<]

4 CAUTION: Remove all pinballs from the Ball Trough prior to lifting the playfield to it’s full upright position for
servicing. PULL OUT the Power Interlock Switch for operation. To eject pinballs, select the "DIAG" Icon from the
MAIN MENU to go to the DIAGNOSTICS MENU, then select the "CLR" Icon to enter the CLEAR BALL TROUGH
MENU. Select the "RUN" Mini-Icon and press the Black "ENTER" Button or Start Button to remove one pinball
at a time (this feature also useful to retrieve a pinball for game testing in Begin Play Test & Game Specific Tests).

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E E] Move LEFT or RIGHT, select previous / next or
move backwards / forwards.
E E'| DECREMENT (-) or INCREMENT (+) displayed
m m E | B value or select previous / next.
FMORE MOFE F FEU UIT m m RUN (or activate) selected test or coil
. ! PULSE coil.
View the schematic (DRAWIng) of current display.
Tr;gosgsﬂmsgﬁgf&%fe Select and activate Select and activate Select and activate m Select while current c.s?w’fch, .’a%p or coif is vreﬂ\eg_
selectod Hans only when _ [0 return to the to QUIT, exits & to view HELP
there are MORE lconsto PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-Icon at that menu level
available for selection. will cycle continuously. To exita dfsg.'a&/ where no Mini-Icons are
available for selection, pressing any on will exit the display.

GO TO DIAGNOSTICS MENU

After entering Portals™, the MAIN MENU now appears. To initiate, from the MAIN MENU, select the
"DIAG" Icon with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in
the same manner) and press the Black "ENTER" Button (the Start Button operates in the same
manner). The DIAGNOSTICS MENU appears. Continue through this chapter for the explanation & usage of the
Icons in the DIAGNOSTICS MENU. Usage Note: Only in Switch & Active Switch Tests, the Flipper & Start
Buttons cannot be used as the alternate navigation buttons as they are a part of these tests. After exiting these
tests, the Left & Right Flipper and Start Buttons can once again be used. Continue through this chapter for the
explanation & usage of the Icons in the DIAGNOSTICS MENU

P | \
SFERMINATOR =
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ﬁ-‘h Go To Switch Menu

To initiate, from the DIAGNOSTICS MENU, select the "SW" Icon with either the Red "LEFT" or Green
A |1} "RIGHT" Buttons and press the Black "ENTER" Button. Switches are configured in an 8 x 8 Matrix of
; I Columns (Switch Drives) and Rows (Switch Returns) with up to 64 possible switches. The SWITCH
TEST MENU consists of three (3) parts: Switch Test, Active Switches & Dedicated Switch Test. Reminder:
The Flipper & Start Buttons (part of Switch Tests) cannot be used as navigation buttons during these test(s)

ﬁ"'- Switch Test

To initiate, from the SWITCH MENU, select the "TEST" Icon with either the Red or Green Buttons &
TEST press the Black Button. In Switch Test, close each switch and observe the display. The display will
~—==""1|] describe the switch in the Switch Matrix Grid (below), which includes the switch name, Return (Row)
Wire, Drive (Column) Wire and the "Pin-Outs" from the CPU/Sound Board. When the switch is closed, the
information if displayed momentarily. To view the schematic for the switch selected, press either the Red or Green
Button to select the "DRAW" Mini-Icon. Press the Black Button to activate this Mini-Icon; do so while the switch
is momentarily closed. To return to Switch Test, press the Black Button again.

H-""- Active Switch Test

To initiate, from the SWITCH MENU, select the "ACT" Icon with either the Red or Green Buttons & press
ACT the Black Button. If still in a previous test, select the "PREV" Mini-Icon to return to SWITCH MENU or

I select either of the "<<" or ">>" Mini-lcons to move through the tests. In Active Switch Test, 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 Number and the "Pin-Outs" from the
CPU/Sound Board. This cycle continues until all switches are cleared or until the test is exited.

E Dedicated Switch Test

To initiate, from the SWITCH MENU, select the "DED" Icon with either Flipper Button & press the Start
DED Button (the Service Switches are deactivated during this test.). In Dedicated Switch Test, the display

I will describe the switch which includes the Switch Name, Return (Row) Wire, Drive (Column) Wire, Part
Number and the "Pin-Outs" from the CPU/Sound Board.

SWITCH MATRIX GRID & DEDICATED SWITCHES

T I 2 N o BN o2 N o I o a7 Il os GROUND
GRN- BRN GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY ! BLK
CN5-P1 CN5-P. CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-P9 INPUTS CN6-P1, -P11
H Cabinet Side h¥d Below PFF E Below P/F kXA Below P/F . Backbox m Below P/F m Below P/F HIll U206 QRSN on Cabinet Side
WHT-BRN LEET LT prop Bl Lockup | Backsox LEFT LEFT GRY-BRN # LEFT
CN7-P9 (Ek’gﬁ_’\‘n SBANKS-U | TARGET T(RIGHT) | 5-BANK (TOP) | BUMPER OUTLANE CN6-P2 FrReER
Sw. Part Number: 180-5160-00 515-5162-02 See Sw. Part Note 515-6027-08 180-5015-03 500-6227-02 Sw. Part Number: 180-5160-00
M U400 BN CoinDoor RN BelowPF [REX Below PIF E¥Y Below PF Backbox BelowPF Y BelowPF | [ U206 A Below Playfield
WHT-RED 4TH okl o LOCKUP BACKBOX RIGHT LEFT GRY-RED #2LEFT
CN7-P8 | consior | STANDUP | 3-BANKS-U 2 5-BANK 2 BUMPER RETOEN CN6-P3 fELLF(’flERStEm%?
Sw. Part Number: 180-5204-00 515-5967-06 515-5162-02 180-5119-02 515-6027-08 180-5015-03 500-6227-02 Sw. Part Number: § 180-5149-00 on Flipper
U400 JEX Coin Door . Be\ow PIF Below P/F P BeowPF EEX  Backbox Below PP RN BelowPF | [ETEN U206 XY on Cabinet Side
WHT-ORG 6TH LT LOCKUP BACKBOX | BOTTOM LEFT GRY-ORG #3RIGHT
CN7-P7 | consLot TR(OEE% #1 | SBANKSU 3 (LEFT) 5-BANK 3 BUMPER | SLINGSHOT CN6-P4 EUREER
Sw. Part Number: Future Use 180-5119-02 515-5162-02 180-5119-02 515-6027-08 180-5015-03 | 180-5054-00 (x2) Sw. Part Number: 180-5160-00
U400 JEN Coin Door Below PF PR Below PP |2 Below PF R Below PIE Backbox Backpanel {5 BelowPF | [EFEN U206 IR Below Playfield
WHTYEL |  RIGHT 4-BALL RT LEFT BACKBOX SKILL RIGHT GRY-YEL #4 RIGHT
CN7-P6 | coisior | TROUGH#2 | 3BANKSU | omell - VUK 5-BANK 4 SHOT | OUTLANE CN6-P6 | e 5ihone
Sw. Part Number: 180-5204-00 180-5119-02 515-5162-02 500-6227-02 180-5116-01 515-6027-08 180-5163-01 500-6227-02 Sw. Part Number: § 180-5149-00 on Flipper
U401 CoinDoor |EEX Below PF B3N BelowPF X Below PFF Below P/F Backoox EEY InCabinet E3N BelowPF | [E U206
WHT-GRN| SENTER 4-BALL R LEFT LEFT BACKBOX_ | TOURNAMENT| RIGHT GRY-GRN
CN7-P5 | COMSEOT/ | tROUGH#3 | SBANKSU oRgiT UME | 5-BANK(BOT) | START RETREN CN6-P7
Sw. Part Number: 180-5204-00 180-5119-02 515-5162-02 500-6227-02 500-6227-02 515-6027-08 180-5174-00 500-6227-02 Sw. Part Number:
N uso1 X ConDoor RPN BeowPF B BelowPF NN AbovePF JEEY Below PP BN Below PP RN InCabinet X BelowPF | JITYEN U206 BXA on Coin Door
WHEBLU |  LeFr LBAL RY LEFT MIDDLE RIGHT START RIGHT GRY-BLU | 6 /QLUME
TROUGH | 3-BANKS-U TOP RED BUTTON
CN7- coNsLoT | \TROYSH, K RAMP e ORBITTOP | BUTTON | SLINGSHOT CN6-P8 (“n D B LEFT))
Sw. Part Number: 180-5204-00 See Sw. Part Note 515-5162-02 180-5190-48 500-6227-02 500-6227-01 180-5174-00 180-5054-00 (x2) Sw. Part Number: 180-5192-02
U401 CoinDoor |REN Below P/F PR Below P/F JEXN Avove PF RN Below PIF A Gun on Cab. U206 on Coin Door
WHTVIO | sTH el CAPTIVE X RIGHT GUN GRY-VIO | ALSERY. CRED,
STACKING TOP GREEN BUTTON
CN7-P2 | cowsLor AcKl BALL MADE e TRIGGER CN6-P9 (“n EEN HlGHT))
Sw. Part Number: Future Use See Sw. Part Note 500-6139-02 180-5190-28 500-6227-02 180-5111-00 Sw. Part Number: 180-5192-04
U401 PN Cabinet Side REX Below PF P20 Below PIF B2 Above PP JERN Above PIF In Cabinet JY) I U206 XY on Coin Door
WHT-GRY RIGHT *  sHooTER RIGHT RIGHT CENTER PLUMB NOT GRY-BLK | 8 BEGIN TEST
BUTTON ORBIT BOB BLACK BUTTON
CN7-P1 (UKONLY)|  LANE BOTTOM RAMP RAMP TILT USED CN6-P10 ((In Test: ENTER))
" 180-5160-00 500-6227-01 500-6227-02 180-5190-48 180-5190-28 See Sw. 56 Note " 180-5192-00
| _" L p ) ™
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SWITCH MATRIX GRID LOCATIONS

O © 0 0 0O

Switch 52 located behind the Back
Panel, under the Back Panel Trough.

<« Backpanel

From Playfield

Backbox Insert ¥

]
o
7

<« Playfield

DITTTTTITITITIIRITNTIT

10 B Z] : Typical Switch Wiring & Schematic
2 | S
=1 O D
a a I 1Colamn; Switch Dunz Wingl Firw: Switch Ratwn Yre)
| I , GRN-XXX g e WHT-XXX
/K B : WHT J .G;HN N C%M | ‘ N:C
E@{:’:} 1 —t ﬂ ¢ o e st
I I
Cj | |
) : Dedicated Switch Schematic :
o I Dedicated Sw. Inputs Ground |
| GRY-XXX BLK |
O I |
@
B > ! ND. c&n 1 I
u E ;":@ : st Switeh Tamina | :

Wasoconpirsiiaaoounia

= Switches above Playfield.
= Switches below Playfield.

= Switches not on Playfield.

Switch Part Note: ¥ Yen Coin Switch is 180-5091-00. Part numbers which start
with 515- or 500- include the bracket, target, and/or housing. Sw. 14, 15 & 33
Part Note: Transmitter & Receiver OPTO PC Boards are used for Switches 14,
-3 | 15 (Trans: 515-0173-00; Rec: 515-0174-00) and 33 (Trans: 515-7307-00;

- Rec: 515-7308-00). Switch 56 Part Note: The Switch is comprised of a Hanger

o n Bracket (535-5319-00) and Contact Wire (535-7563-01) located in the Cabinet.
Some Switch Diodes may be located under the playfield, in the Cabinet or
Backbox on Terminal Strips or Diode Boards and not on the assemblies.

DOTS: Diode On Terminal Strip See Section 5, Chapter 2, Playfield Wiring.
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Go To Coil Menu

To initiate, from the DIAGNOSTICS MENU, select the "COIL" Icon with either the Red "LEFT" or Green
CojL "RIGHT" Buttons 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 PARTIAL COILS DETAILED CHART...

17-32 are typically Low Current Coils. Flash Lamps are

typically used in positions 26-32 (although may be used in High Current Coils Group 1 Tranostes orBubTYRe
any position & will be nOted). #1 |TROUGH UP-KICKER Q1 %S)—lggooéé
COIN DOOR IS OFEH #2 |AUTO LAUNCH Q2 221080 ©

27-1500 O

PLHY%III::SLH%EE[E?%‘? OHER #3 |DROP TARGET RESET Q3 i i§§9?gs
COIM DOOR IMTERLOCK #4 |BACKBOX RPG SW.GI Q4 gg;_g%og_g
PULL OUT the Power Intetlock Switch #5_|BACKBOX KICKER Q5 | 0505001008

for operation with the Coin Door open. NOT USED | 0s |
. NOT USED Q7

Important: The Partial Coils Detailed Chart Table is used as - 32-1250

a reference against the Coil & Flash Lamp Locations on the m

next page. For the complete Coils Detailed Chart Table, see High Current Coils Group 2 Trangee SPBSH TR
the reverse of the following page. The Chart is shown to

compare against the Backbox I/O Power Driver Board 26-1200 U
Detailed Wiring Diagram (shown again in Sec. 5, Chapter 1, #9_|LEFT BUMPER = 3960? %géog
Playfield Wiring. For more on troubleshooting and #10 |RIGHT BUMPER Q10 £

090-5044-00T

diagnosing, see Sec. 5, Chapter 4, Printed Circuit Boards. #11 |BOTTOM BUMPER ot %960-_15 gﬁ(_)o OcT)
#12 |KICKBACK a2 |23-800 ©

] | Single Coil Test #13 |VUK a13 261200

%’ To initiate, from the COIL MENU, select the "TEST" |14 |T-X VUK Q4 26-1200CB)
© Icon with either the Red or Green Buttons and 221080 O
i press the Black Button. Ensure the Power #15 |LEFT FLIPPER (50v RED/YEL) Q15 | 550 s032-007

Interlock Switch is pulled out. Select either the "-" or "+" 416 |RIGHT FLIPPER (50v RED/YEL) | Q16 |22;1080 O
Mini-Icons. Start with the "+" Mini-Icon to start the manual 090-5032.007
Single Coil Test from #1 (the test runs through all Coils and
Flash Lamps #1-#32 & Optional UK Only Auxiliary Positions

Coil GA-Turn

Low Current Coils Group 1 Trangone OB GHTure
AUX 1-3). Press the Black Button on the "+" Mini-Icon, as |#17 |LEFT SLINGSHOT at7 23800 oot

090-5001-00T

soysougel(q ***

each coil is selected, the display will describe the Coil or #18 |RIGHT SLINGSHOT Q1g |23-800 U
Flash Lamp Name with the corresponding number, the wire -5001-00T
with colors, the "Pin-Outs" from the 1/0 Power Driver Board, [#19 [\[e D Q19
the Coil Voltage and Gauge-Turns (e.g. 23-800). Press the 9 Relay
Black Button again to move forward in the test. To test and #20 |BACKBOX MOTOR RELAY 920 TXEITS]
view a particular Coil or Flash Lamp, select the "RUN" #21 |BACK PANEL DIVERTER Q21 |Soh 2o oom
Mini-Icon and press the Black Button. Each time the Black 29 [26-1200 U
Button is pushed, the Coil or Flash Lamp will fire on the #22 LEFT UP POST ° ggeo-?%éog
Playfield and/or Backbox, with the display indicating the Coil |#23 |CENTER UP POST Q23 | 000.5044-00T
or Flash Lamp information. Continue with the same #24 |OPTIONAL COIL Q24 | Opt.5v
procedure to run through the entire test. Diods O Terminal 5 tip (1 noed)
Cycling Coil Test L:gTC:;r:;f Coils Group 2 Transietor o Buib Type
To initiate, from the COIL MENU, select the "CYC" #89 Bulb
' | [con with either the Red or Green Buttons and #26 |FLASH: T-X X2 Q26 | {os5000.60
press the Black Button. If still in a previous test, LASH: BACK BOX LEFT X4 Q27 | #89 Bubb
select the "PREV" Mini-Icon to return to COIL MENU or #27 |FLASH: BACK BO Y
select either of the "<<" or ">>" Mini-Icons to moze to #28 |FLASH: BACK BOX RIGHT X4 Q28 | Jo55000.80
Cycling Coil Test (selecting again will return to Coil Test). |409 |FLASH: SUPER JP Q29 | #89 Bulb
The test pulses each regular Coil or Flash Lamp sequentially #29 SH: SU : ﬁé‘é"’éﬁ'ﬁé
(cycling) on the Playfield and in the Backbox (if Coils are #30 |FLASH: BACK PANEL X4 Q30 | 65 5000.80
. i indi . . #906 Bulb
used). The display indicates CYCLING COILS #31 |FLASH: MID L&R X2 Q31 ;g%gogyﬁg
#32 |FLASH: BOT L&R X2 Q32 | A
U Coil Note: U Either -00B or -00T can be used for coil Auxiliary (UK ONLY) TranarVe  coil GA-Turn
replacements. B/T listed is preferable for easier diode . 26-1200 U
access & may differ on game. AUX 1: LEFT UP/DOWN POST 1 |2e-1200
AUX 2: CENTER UP/DOWN POST | @2 |23-1100 O
AUX 3: RIGHT UP/DOWN POST | 03 |25-1200 O

™
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COIL & FLASH LAMP LOCATIONS

<« Backpanel

Backbox Insert ¥

5
. -
] a
| ]
S
| ]
| ]
| ]
u .
-
[ ] a
| ]
(97}
L
-
<« Playfield §
ol
I777’""I'I'I'I777777”"""" g
I Typical Coil Wiring .
I Anode (Non- | N0y |25 Cathode .
: Banded Side) =21 |(Banded Side) (V)
I oy S
1 - X (<2}
I . Dl'lyef
| L_Transistor Power Supply I
I Voltage I
| B - I
1 1
Bulb Types used for Flash Lamps |
S I
(O )
| / #89 Bulb #906 Bulb |
(Bayonet) (Wedge Base)
I 165-5000-89 165-5004-00 |
1 1
1 1

JAAAITTTII AP ITIgi

= Coils / Flash Lamps above Playfield.
= Coils / Flash Lamps below Playfield.
= Coils / Flash Lamps not on Playfield.
= Color of Mini-Mars of Flash Lamp Bulb.

Some Coil or Flash Lamp Diodes may be located under the playfield, in the
Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies.
DOTS: Diode On Terminal Strip See Section 5, Chapter 2, Playfield Wiring.

Coil Q24 is Optional. If either a Coin Meter, Token Dispenser or Knocker (all
optional equipment) is required, call Technical Support for more information,
1-800-542-5377 or 1-708-345-7700.

E_ ._'{'r.__'\ I \® [ |

+Playfield &
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— _ In COIL MENU
= | @ o also select:
ﬂun ﬁur INST mr uu un w &Gk ) ane s CTR m-m: : _ CYCLING
[FRIEI CO TO DIRCHOSTICS MENU FIRIF WATID COIL MEHU OifG G610 SINCLE COIL TEST GOl colL
A

COILS DETAILED CHART TABLE

ngh Curreni COiIS GI'OUP 1 Drive Driver Power Line Power Line Power Drive Transistor D.T.Control  Coil GA-Turn

Transistor Ouput Board Color Connection Voltage Control Line Color Line Connect or Bulb Type
#1 | TROUGH UP-KICKER 01 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Jg-p1 |26-1200 U
22-1080 U
#2 |AUTO LAUNCH | YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Jg-P3 |22-1080 O
#3 |DROP TARGET RESET a3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 |27-1500 O
/0 SEE 04 #44 Bulb x8
#4 |BACKBOX RPG SW. Gl 04 | po | NotEmELow | J17-P23 [19vAC| BRN-YEL | Je-Ps |*oo T
#5 |BACKBOX KICKER 05 | Driver | YEL-VIO | J10-P4/5 |50,DC| BRN-GRN | J8-Pe |23800C

#6 |\[o B 06| BRN-BLU | J8-P7

#7 |\l 2 a7 BRN-VIO | J8-P8
#8 |DROP TARGET DOWN Q8 YEL-VIO | J10-P4/5 [50,DC| BRN-GRY | Js-P9 | 321250

4 Note: Power Line Color is GRY~3A Fuse~RED-YEL and GRY-GRN-~3A Fuse-YEL-RED : _ :

ngh Current COilS GVOUP 2 Trans;toer OuurtNBe(;ard ovg)rlo:ne Cg:vrfgctligﬁ \Ipo?ggre C?)ﬂ‘tlr%-lrﬁgglgt&:;r Lli)ﬁ-(l;' 883;{3& g?g&bA:l'!;;,gQ
#9 |LEFT BUMPER Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-P1 |26-1200 O
26-1200 O
#10 |RIGHT BUMPER awo| YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-P2 |26-1200 O
#11 |[BOTTOM BUMPER ar YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 |26-1200 O
#12 |KICKBACK arz| VO YEL-VIO | J10-P4/5 [50,DC| BLU-YEL | Jo-P5 |23-800 O
Power 26-1200 O
g 13 VUK Q13 | Driver | YELVIO | J10-P4/5 |50,DC| BLU-GRN | Jo-Ps |26-1200 O
2 T-X VUK a4 o YEL-VIO | J10-P4/5 |50,DC| BLU-BLK | Jo-p7 |26-1200 U
¢ GRY-YEL-3A 22-1080 O
o LEFT FLIPPER (50v RED/YEL) | Q15 | CRY-AEL-38 | J10-P1/2 |50,DC| ORG-GRY | Jo-pg |22-1080 O
BLU-YEL-3A 22-1080 U
& RIGHT FLIPPER (50v RED/YEL) | Q16 poLU-YEL-3A | J10-P12 [50,DC| ORG-VIO | Jo-pg |22-1080 O

:O Low Current Coils Group 1 Transistor OuputBoard ' Golor | Gonnection _ Voflage _Conirol Line Golor_Line Conneet _or Bulb Type
5 LEFT SLINGSHOT Q17 BRN J7-P1_ |200DC| VIO-BRN | J7-p2 |23:800 O
Vg RIGHT SLINGSHOT A BRN J7-P1 |20vDC| VIO-RED | J7-P3 |23-800 O
) BACKBOX MOTOR RELAY P(')/V?er BRN J7-P1_ |20.DC| VIO-YEL | J7-P6 | el
#21 |BACK PANEL DIVERTER Q21 | Driver BRN J7-P1 |20,DC| VIO-GRN | J7-p7 261200 O
#22 |LEFT UP POST 02 o BRN J7-P1_ |20DC| VIO-BLU | J7-Pg |26-1200 T
#23 |CENTER UP POST Q23 BRN J7-P1_ |20DC| VIO-BLK | J7-P9 |26-1200 T

#24 |OPTIONAL COIL Q24 RED J16-P7 | 5voc | VIO-GRY J7-p10 | OptSv

0 : 0 oup istor OuputBoard _ Color Connection  Voltage _Gonirol Ling Golor _Line Connect _ or Bulb Type

#25 |\[o 0 Q25 BLK-BRN | J6-P1
#26 |FLASH: T-X X2 o6 ORG J6-P10 |20,DC| BLK-RED | Je-P2 | #89Bulb
#27 |FLASH: BACK BOX LEFT X4 Q27 ORG J6-P10 |20,DC| BLK-ORG | J6-P3 | #89Bulb
#28 |[FLASH: BACK BOX RIGHT X4 | a28 P(')/‘Ser ORG J6-P10 |20,DC| BLK-YEL | Je-Pa | #89Bulb
#29 |FLASH: SUPER JP Q29 | priver ORG J6-P10 |20,DC| BLK-GRN | Je-p5 | #89Bulb
#30 |[FLASH: BACK PANEL X4 | o ORG J6-P10 |20,DC| BLK-BLU | Je-Pe | #89Bulb
#31 |[FLASH: MID L&R X2 Q31 ORG J6-P10 |20,DC| BLK-VIO | Je-p7 | #3906 Bulb
#32 |FLASH: BOT L&R X2 Q32 ORG J6-P10 |20/DC| BLK-GRY | Je-Pg | #3906 Bulb
Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: Q26-Q32)

Auxiliary (UK ONLY) Transistor _OuputBoard ' Golor | Gonnecion _ Voflage _Conirol Line Golor_Line Gonnet_Coil GA-Tum
AUX 1: LEFT UP/DOWN POST 9 | o orenoig | BRN J7-P1 |20DC|  WHT CN2-p5 261200 O
AUX 2: CENTER UP/DOWN POST | Q2 |Expander|  BRN J7-P1 |200DC|  RED CN2-p4 |23-1100 O
AUX 3: RIGHT UP/DOWN POST | a3 |Auxiliary | gy J7-P1 |20.0C|  ORG CN2-p3 |26-12000

O Coil Note: O Either -00B or -00T can be used for coil replacements. B/T listed is preferable for easier diode access & may differ on game.

[ !_ ™
8ection 3, Chapter 2 ’_ﬂ Ij'!
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Backbox 1/0 Power Driver Board Detailed Wiring Diagram

#25 Not Used

Q1

=

#18 Right

__________________________________________ Je[1~]
H H Q25 .
Partial View W #26 Flash: oo
. - | _BLK-RED T-XX2 Bub X2
/0O Power Driver Board a2 .
520 51 37 01 #27 Flash: Back 489
= = < | BLK-ORG Box Left X4 BubXe
Q27 W #28 Flash: Back I
1| N BLK-YEL BoxRight X4 %9,
Q28 W #29 Flash: I
' 6 - o\| BLK-GRN Super JP o
Q29 W #30 Flash: I
~ | BLK-BLU Back Panel X4 %9,
Q3°W #31 Flash: i
FROM i y
WHT-RED - BLK-VIO Mid L&R X2 a8
Transformer 7 |
16v AC Q31 W #32 Flash;
1 & BLK-GRY Bot L&R X2 #9068
oV Low as2 W FROM
CURRENT + ORG 20V DC LOW POWER ) YEL-BLK
COILS 1 Voltage Outputs
Relay Note 1: 24v AC
J7 BRN 20V DC LOW POWER Ifreplacing a 520-5010-00withbelow | J10-
FROM 1 ~\ Picker Relay, use 500-6700-00 so the | P10
$r§r?s;‘o’yn|1‘|e.! #17 Left solderedharness isincludedand |1/O BD.
VIO-BRN _ Slingshot has a 47Z7 Varistor (150-5010-00) in v
16v AC 2> 23-800 9 I the Conn. @ Pins 3 & 4 (WHT & VIO).

an W% #12 Kickback

5> BLU-YEL 23-800

Q12*W4H #13 VUK
BRIDGE 1 = BLU-GRN

26-1200

6
CURRENT Q13— ) #14 T-X VUK

W : Rela £
- 3> VIO-RED 23-800 ,_Slingshot | + Wirihg 2
Q18 (SPI: 500-6700-00) ¢
#19 Not Used PICKER #PC113 i
1 &
4 2}
FROM comm 56
BLU-WHT °19W #20 Backbox 8 [ne. o0
Transformer 1 VIO-YEL Motor Relay < Pl (@]
13v AC 20 6, < noO 3}4 (coil) om—
Q ﬂ #21 Backpanel | o [° NO.= 7
BRIDGE 20 ———{7y VIO-GRN 26-1200 Diverter % > o) o
CONTROLLED a1 W #22 Lt SN 5 o <
LAMPS ~ gy VioBLU 26-1200,4_Up Post VIOJory e % gﬁ
Q22 W #23 Center «@ omm
FROM BRDG 20 1 VIO-BLK 26-1200 ) Up Post BRN 20V DC (e
- - > )
BLU T azs a
13v AC FROM Optonal #24 ) FROM :
BLU = oPTIONAL | KeielEIRe] J1 RED g
LAMP COLUMNS @ P8 | Power Out
+18v DC Q24W #1 Trough /OBD/J +5v DC BUKORG [N
T J8[TS| BRN-BLK 26-1200 ._Up-Kicker AC Voltages  JNP)
Q1 *W‘{H vy §E UT0) #2 Auto Relay Note 2: 24vAC .
= 3> BRN-RED 22_ 1 0 80 Launch ;'(':EB 5{20-,?010-00 Relay Board has éhls \t/a;rito;on Ct?et 8
Itself. If 1S requirea, note the Pin-Oui
Q2 4’VH H #3 Drop ZTn t;ue :.yg?s of the )P[;ck;r /';e/al)\/l wh;)ch cz(;rre;gon;iz to ch
= e textin ( parens ) by the Pin Numoers (L.e. Pin-/ Lug
4> BRN-ORG 27-1500 Target Reset 4 ofthe Picker Relay, corresponds to "DRY" on the 520-
Q3 —/VHH #4 Backbox 5010-00 Board).
Q1-Q16 = BRN-YEL RPG Sw. GI
STP20N10L " Lli 5,
Note: All Coils require diodes. 110-0106-00 Q #5 Backbox
Some diodes may be located of = Kick FROM
Terminal Strips & not on the COI| itself | 6> BRN-GRN 23-800 icker L b GR?-GR}'(’(‘I
D iode Q17-Q32 Q5 —AAA—{H ower from Xfrmr
on° TIP122 1 #6 Not Used
T e[gunal 110-0067-00 7 YEL-RED
Q6 QVV\{H witche
For the Playfield Terminal Strips, = #1 Not Used L’@L’@L’@L’@ e
st s oot s N [Tl s
ocations, see Seci Bu\b XB
Playfield Wiring. Wi ggaygf% 2 « W - w #_8 Dr(t]% rb@ rb@ rb@ rb@ siekioe
Blayfeld Wiring: ~ a8 ? _92 BRN-GRY 32-1250,__'arget Down e
— #9 Left FROM
~ J9[N BLU-BRN 26-1200,_Bumper GRY J7-
1 1 P2
Qo g Sﬂ #10 Right P ovAc T WOBD. oo
- BLU-RED _ Bumper
2> 26 1 200 The above 3A Fuses are located in the Backbox
Q10 *’VHH #11 Bottom to the left of the I/O Power Driver Board. Fuse(s)
= be replaced with not less than 2A Slo-Blo
BLU-ORG 26-1200 |_Bumper and not more than 3A Slo-Blo.
5y :

7A
Slo-Blo

FROM
BLK-YEL -
AC Voltages IN S‘S_’Eb 7> BLU-BLK 26-1200
48v AC Q14 WH #15 Left 38
ORG-GRY Flipper  GRY-YEL S°B°

These coil Fuses are
located under playfield
NEAR assembly, see
Section 5, Chapter 2,
Playfield Wiring.

#16 Right 3A
FIipper Slo-Blo

ORG-VIO BLU-YEL

RED-YEL 50V DC HIGH POWER »

FROM FOR 1,2
BLK-ORG Mﬁ«:GLlJ\ISEETISS) 3
" ronages IN é |_YEL-VIO 50V DC HIGH POWER

-------- SFERMTRIRT O =
Go To J r \W - _N_, - = r‘.—#’ —l_ ;Secfim. hapter 2
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Go To Lamp Menu

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

! AHP "RIGHT" Buttons and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10
I 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 & Column Lamp Test.

8ingle Lamp Test

To initiate, from the LAMP MENU, select the "ONE" Icon with either the Red or Green Buttons and
OHE | Press the Black Button. Select either the "-" or "+" Mini-lcons. Start with the "+" Mini-Icon to start the

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

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" Icon with either the Red or Green Buttons and press
ALL the Black Button. If still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" Mini-Icon to

I return to LAMP MENU or select either of the "<<" or ">>" Mini-Icons to 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.

Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" Icon with either the Red or Green Buttons
Eaul and press the Black Button. If still in a previous test, select the "PREV" Mini-Icon to return to LAMP

| MENU or select either of the "<<" or ">>" Mini-Icons to 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.

& 09§

LAMP MATRIX GRID

jsougeiq -

U7 : uUi6 3: uUis 4: U4 : uU13 6: U2 : 8: uio
o veL-BRN| |ver-rep| |ver-org| |verBik| |ver-grn| | vEL-BLU YEL-VIO YEL-GRY
=t J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
(/7] 1: Q33 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BRN| LEFTSECUR- | LEFTSECUR- | LEFTSECUR- | LEFTSECUR- | LEFTSECUR- LEFT 3- LEFT 3- LEFT 3-
J12-P1 | TIYLBVEL1 | TTYLBVEL2 | ITYLEVEL3 | TTYLEVEL4 | ITYLEVEL5 | BANKBOT BANK MID BANK TOP
2: Q34 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BLK | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- |  RIGHT 3- RIGHT 3- RIGHT 3-
J12-P2 | IYLEVEL1 | ITYLEVEL2 | IYLEVEL | ITYLEVEL4 | ITYLEVEL5 | BANKBOT BANK MID BANK TOP
3: Q35 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-oRG|  spoT SECURITY VIDEQ EXTRA LEFT
WEAPON teve,  |HURRY UP | vope BALL ravparrow | (A) BC
: Q36 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL RIGHT
J12-P4 100,000 200,000 300,000 500,000 750,000 ravparrow | AB (C)
5: Q37 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-GRN LEFT LEFT RIGH RIGHT KICK LEFT MIDDLE RIGHT
J12-P5 | OUTLANE | RETURNLANE | RETURNLANE | OUTLANE BACK TOP LANE TOP LANE TOP LANE
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BLU LEFT EFT EFT LEFT ADVANCE
J12-P6 RPG FINALBATTLE | ORBITARROW | HURRY UP (R) ED RE (D) RED
H Q39 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-VIO RIGHT IGHT RIGHT START CENTER
J12-P8 RPG MYSTERY | orsiTARROW |  HURRY UP BUTTON ton | rampArrow | A (B) C
8: Q40 #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
RED-GRY|  AssAuLT X LOCK JACKPOT | SUPER JACK- T-X
J12-P9 ARROW ARROW ARROW ARROW POT ARROW -
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-WHT|  BACK BACK BACK BACK BACK TERMINATOR n
J12-P10 | BOX (ToP) BOX 2 BOX 3 BOX 4 BOX (BOT) EYE (?)
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
SUPER MAX PAYBACK FINAL AUTO SHOOT
Jackeor | ASSAULT | escape TIME RPG LAUNCH [OPT) AGAIN
.[ | ™
Section 3, Chapter 2 ' | 4 Go To
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LAMP MATRIX GRID LOCATIONS

Backpanel Top Row and Playfield Pop Bumpers are General
lllumination (Gls). No Controlled Lamps on Backpanel. 4 Backpane|

Backbox Insert ¥

s} [ {
- o o
U e [J . 9
@]
a
i) V numbered) are e -
o General lllumination (Gls),
Large Lamps (not numbered) % O o

are Flash Lamps, Center RPG Area X8
Small Lamps are Switched Gls (see Pages &
18-19). (1

§ \
3
|
|
}

| :
& o) s o D0 oo
O C; D O (aj .....................

<« Playfield

DITITTTITIY YN 77177
Typical Lamp Wiring & Schematic

YEL

|
|
|

11
|
|
I YEL-XXX RER-XXX

- 18V
| g oL ROW
| =
1 g Diode 1
I o 1N4001 I
I A
| Bulb Types used for Lamps @ |
| |
| sgreaseor [ 1
| < 53 Bulb *112-5021-00 |
1 1&?—200%%3; | 1
| #44 Bulb |
I Bayonet) I

165-5000-44

| |
| |

WLLLLLII I L L LLLIIA

= Switches above Playfield.
= Switches below Playfield.

= Switches not on Playfield.

Lamp Part Note: #555 Bulb Clear = 165-5002-00. #44 Bulb Clear = 165-5000-44.
Big Red LED (JAMECO 119634P) 112-5021-00 (for Wiring, Resitor & Diode
attached, use Part Number 500-6701-00)

. - 1 See Section 4, Chapter 1, Parts Identification & Location, Pages 72-74 for more
TO?IE;':m“zL* W2 g details on bulbs and corresponding sockets.

Kit Required A e

Some Lamp Diodes may be located under the playfield, in the Cabinet or
Backbox on Terminal Strips and not on or with the Lamp Socket.

DOTS: Diode On Terminal Strip See Section 5, Chapter 2, Playfield Wiring.

| = N NIRRT =" T—Ti
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Test Flash Lamps

To initiate, from the DIAGNOSTICS MENU, select the "FLASH"
Icon with either the Red "LEFT" or Green "RIGHT" Buttons
and press the Black "ENTER" Button. After selecting this Icon
the display will indicate CYCLING FLASHERS. The Flash Lamps will
cycle continuously until the test is exited. This test allows the technician
to easily spot any burned-out bulbs and replace them. Flashers tested

COIN DOOF IS OFEN
FLAYFIELD HIGH FOMER
DISHELED BY
COIM DOOR INTERLOCE

PULL OUT the Power Interlock Switch
for operation with the Coin Door open.

are Flash Lamps in Positions: Q1-Q32 and in this game Flash Lamp(s) are in Position(s): Q26-Q32.

Clear Ball Trough

"

. To initiate, from the DIAGNOSTICS MENU, select the "CLR"
Icon with either the Red "LEFT" or Green "RIGHT" Buttons
and press the Black "ENTER" Button. This Menu 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

COIN DOOF IS OFEN
FLAYFIELD HIGH FOMER
DISHELED BY
COIM DOOR INTERLOCE

PULL OUT the Power Interlock Switch
for operation with the Coin Door open.

ball trough with balls in the trough with it's corresponding switch number. Select the "RUN" Mini-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.

& CAUTION: Continuous use of above test may overheat the Trough Up-Kicker Coil. &

Technician Alerts

ECH

problems and/or missing pinballs.

"PREV" Mini-lcon and press the Black "ENTER" Button.

Switch Detection

¢ Switches noted as POSSIBLY BROKEN SWITCH should be checked,
then adjusted or replaced. Important: A switch reported as "possibly
broken" may actually be an unused switch due to lack of usage and
not because they’re broken. This can happen, if a switch is located
in a "hard" shot position, and the players are not making the shot.
Game programming will still compensate for this unplayed switch.

¢ Switches noted as CHECK SWITCHES are determined to be stuck
closed or open depending on switch usage. Free up the switch
actuator adjust or replace if necessary.

¢ Switches noted as HYPERSENSTIVE SWITCH means just that, the
switch should be readjusted or replace if necessary.

To initiate, from the DIAGNOSTICS MENU, select the "TECH" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. This Menu is provided to show any switch

After selecting this Icon, and if any of the below criteria is met, the display will indicate any or all of the following
categories: POSSIBLY BROKEN SWITCH, CHECK SWITCHES and/or HYPERSENSITIVE SWITCH (Sw. #16,
Shooter Lane, is used as an example). If more than one switch is reported, the Switch Number and Name will
cycle within the category, and then will cycle the categories. To return to the DIAGNOSTICS MENU, select the

During game play, activation of switches are monitored. In programming, every switch is given a minimum &
maximum value based on the game. The switches are monitored every 5 minutes of game play with a "sliding
window" of 15 minutes. If a switch is determined to be faulty, game play is compensated.

FLATFIED STATUS
FOSSIELY EROKEM SHITCH
#0¢2 SHOOTER LANE
PREY GUIT 3

FLATFIED STATUS
CHECE SHITCHES
#0c SHOOTER LARE
PREWRUIT 5

FLAYFIED STATUS
HYFERSEMSITIVE SHITCH
#02 SHOOTER LANE
EREY GUIT 3

Determination of switch usage can be checked in Audits (review Section 3, Chapter 3, GO TO AUDITS MENU).
Find the associated Audit with the switch in question and check usage; compare it to commonly used switches for
comparison. After any switch is checked and repaired or replaced, it's suggested to test the switch in the PLAY
TEST MENU (see the next page) or Single Coil Test (reviewed earlier in this chapter, Page 18) where the
associated coil to the switch can be tested as well. After correcting the problem, the switch will still be reported
until the game is played and the switch is again monitored as specified above. Only you can determine if a switch
getting reported is bad or if the switch is currently not getting actuated during game play.

Technicians Alerts continued on the next page

=

™

8ection 3, Chapter 2
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I;ﬁ Technician Alerts Continued

ECH Pinball Detection
FLAVFIED STATUS

While in Technician Alerts Menu, if the following is displayed, the game FIMBALL MISSIMG
has detected one (1) or more pinball(s) missing and has compensated
for the lost pinball(s) to provide normal game play.

PEEW RUIT

Important: Determine where the pinball is! Do not add pinball(s) until it is determined the pinball(s) are indeed

missing & not just stuck. If pinball(s) are added, & if the original stuck pinball has freed itself, the pinball game will
not operate properly with the extra pinball(s). When the pinball is recovered, the above display will not appear the
next time Technician Alerts is visited (a game must be played for the pinball to be determined as found).

During game play, a ball can get trapped or stuck. If after approximately 15 seconds of inactivity or "no scoring,"
Ball Search is started. Note: If the pinball is in the Plunger Lane or "held" on the flipper, no Ball Search will be
performed. The game will perform one Ball Search in an attempt to "find" or free-up the pinball.

LOOKING FOR If the game does not see a switch closure (indicating the pinball has not
been found), this display will appear with a count-down timer of 20
PINBALLS seconds, during which Ball Search will continue until the timer runs out

PLERSE HWRAIT (this feature will not happen if the game is in Competition Mode; Ball

Search will continue until the pinball is found, unstuck and/or replaced
manually). The display will momentarily acknowledge the missing pinball(s). The game will provide another
pinball into play and will compensate for the lost pinball. Game play will appear normal.

Note: This detection and compensation will happen with every pinball, if each suffers the same fate of a ball trap.
If all balls get trapped, the game cannot be played or started until the situation is rectified.

Tech Report Alert Option

This game has the capability of automatically alerting the operator upon Power-Up and/or opening the Coin
Door if any switch problems and/or missing pinballs has occurred. Review Section 3, Chapter 4, GO TO
ADJUSTMENTS MENU, Standard Adjustments. The Standard Adjustment to change is 49. The default for this
feature is NEVER. The options are: POWERUP, COIN DOOR or POWERUP AND COIN DOOR.

PLERSE CHECK Upon Power-Up (Game Reset) and/or opening the Coin Door
TECH REPORT (depending on the option selected), this display will flash three (3) times
along with an audible sound. To find out the problem, enter this

PORTALS->DIARG->TECH | Technicians Alert Menu and wait for the displays.

Note: Coils are not reported in Technician Alerts, h o w e v e r, if a faulty switch is the culprit, the switch will
then be reported. The below display is shown momentarily during Game Mode or Power-Up to alert the operator

of a coil malfunction (coil doesn’t energize or coil fires a multiple number
OPERATOR ALERT! of times). " OPERATOR ALERT! " works by monitoring any switch
#2 AUTO LAUMCH activated coil that has the potential to trap a ball when disabled (e.g. in
COIL MALFUNCTION the Auto Launch, Scoop, Eject, etc.). This alert can also appear if a

switch associated with a coil (example shown is #2 Auto Launch) is stuck
closed (caused by a switch jam or stuck ball); the CPU/Sound Board will activate the coil approximately ten times
and if the switch remains closed, the game will report this switch in Technician Alerts as CHECK SWITCHES.
The display alert " PLEASE CHECK TECH REPORT " will be shown (only i f POWERUFR COIN DOOR or
POWERUP AND COIN DOOR is selected in Standard Adjustment 49).

E Service Phone #

To initiate, from the DIAGNOSTICS MENU, select the "SERV" Icon with either the Red "LEFT" or Green
CEEU "RIGHT" Buttons and press the Black "ENTER" Button. After selecting this Icon the display will
I'indicate a phone number to call if technical assistance is required (In USA Code: 1-800-KICKERS).

.| Begin Play Test COIN DOOFR 15 OFEHN

- " " FLAYFIELD HIGH FOLER
T tiate, f the DIAGNOSTICS MENU, select the "PLAY
Jconwith either the Red “"LEFT" or Green "RIGHT" Buttons DISAELED EY

and press the Black "ENTER" Button. After selecting this Icon COIM DOOR IMTERLOCK

the techmman can test certain play functions to insure all switch activated pyLL OUT the Power Interlock Switch

coils function without entering game play. For example, by rolling the ball fop operation with the Coin Door open.

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 Play Test, check all coil assemblies
with related switches in the game. For unique Game Test(s), select the "T3" Icon in the DIAGNOSTICS MENU,

reviewed on Pages 27-28.
P — | B
—,(__—< 5\ r—':w "l
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@ Fire Knocker

M= To initiate, from the DIAGNOSTICS MENU, select the "KNOCKER" /con with either the Red "LEFT" or
KEF Green "RIGHT" Buttons and press the Black "ENTER" Button. The digitally mastered "Knocker" is
I sounded.

Sound / Speaker Test

To initiate, from the DIAGNOSTICS MENU, select the "SPKR" Icon with either the Red "LEFT" or Green
~PHEFR "RIGHT" Buttons and press the Black "ENTER" Button. The BSMT 2000 Sound System produces

I 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 "+" Mini-Icons and press the Black "ENTER™" Button to
activate the first test. Repeat to visually see & hear all tests. Select the "RUN" Mini-Icon 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.

8peaker Phase Testing

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

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

*09g

2. Disconnect the speaker output connector from the CPU / Sound Board and connect a 1.5-volt battery across
IR cach 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.

(Note: For ROM Usage (Summary Auto / Manual Tests 8ounds Produced

Table) & Locations, see Page DR.

Speaker Test Tone
@ in the "Find-It-In-Front: Dr.

Pinball Section”. Voice ROM Sound/OPSYS EPROM (Loc. U7) Level 1-3+ (Music Test)
( L'l17aU21e CU'.'?G énd/oc;feLI37) Wsh,'ch Voice ROMs: 1 (U17) 2 (U21) 3 (U36) 4 (U37) Speech Pattern 1-3+

are 8MB must have a Jumper at
W6 on the CPU/Sound Board to function properly.

soysougel(q ***

Begin Burn In

To initiate, from the DIAGNOSTICS MENU, select the "BURN" /con with either the Red "LEFT" or Green
URH "RIGHT" Buttons 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. Note: To reset Burn-In minutes to 00 see Section 3. Chapter 6. GO TO RESET
MENU, Factory Reset. Caution: Performing a Factory Reset will reset all other information as well.

"||Dot Matrix Test

To initiate, from the DIAGNOSTICS MENU, select the "DOT TEST" Icon with either the Red "LEFT" or

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

Test immediately begins. Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.
The display will immediately illuminate & cycle for 1 pass of each test continuously for each of the following:

Test 1 Test 2

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.

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.

™
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Dot Matrix Test Continued
Test 8

Dot
[TE=T)

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

Test 5

llluminates every other dot lit,
in both the rows and columns.

Note: Pressing the Red, Green, Black or Flipper Buttons will exit the test & return to DIAGNOSTICS MENU.

Dot Matrix Display Explained

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

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

RPG Backbox Test

To initiate, from the DIAGNOSTICS MENU, select the "T3" lcon with either the Red "LEFT" or Green
“T—=| "RIGHT" Buttons and press the Black "ENTER" Button. The RPG BACKBOX TEST MENU now

I appears with the "RUN" Mini-Icon flashing. This test is provided as a method of testing the BACKBOX
MOTOR RELAY (Q20), BACKBOX KICKER (Q5) & the BACKBOX SWITCHES (Stand-Up Target Sws. 41-45).
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For testing, remove Backglass. Upon entering the RPG BACKBOX TEST MENU, five empty boxes appear with
the status of NONE. Select and activate the "RUN" Mini-Icon to cycle the motor (7 full cycle). Note: PULL OUT
the Power Interlock Switch for operation with the Coin Door open. Squeeze the Gun Trigger (or press the
optional Auto Launch Button) to fire the RPG Kicker Coil. As each target is hit, the corresponding box will be
filled momentarily. If a Target Switch is stucked closed, the Display will indicate the Switch Matrix Name and
Number (e.g. BACKBOX 5-BANK (TOP) #41 will appear instead of "NONE" with the top box in the display
shaded) as well as the corresponding Lamp (Insert Lamps 65-69 respectively). To simulate, with your finger,
press and hold-in anyone of the Backbox Targets. The Gun Trigger (Sw. 55) is not part of the test, however, if it is
not functioning, the Gun Trigger will not fire the Kicker Coil. To test, refer earlier in this Chapter, GO TO SWITCH
MENU (Page 16). Note: If the Gun Trigger is operating in Switch Test but not in RPG Backbox Test, ensure the
Power Interlock Switch is pulled out while in RPG Backbox Test (or any test requiring the firing of coils). If you
experience any other problem(s) call Technical Support (71-800-542-5377 or 708-345-7700, Option 1) for help.

O FFa ERCEEDQ TE=T
O HOME

O
O LUH TRILLEE FIKES EPL

O BUH PREW UTT 3

The following page shows the five displays which will appear if the Target Switch is depressed long enough (either
with a finger or a "good" hit of the ball). If the target is depressed with a finger or the ball momentarily, ONLY the
corresponding BOX will be filled, indicating a good switch closure RPG .. Test continued on the next page.
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RPG Backbox Test Continued
1= See the previous page for the start of the RPG Backbox Test.

FFa ERCEEQOX TEST
EACKED:: :IE:i::IE!iHI'-IH LTOP)
LUM TRILLEFR FIRES FRPL

BUH PREW 2UTT 3

FFa ERCEEQX TEST
EACKED: 5-EAME 2
H4d
LUM TRILLEFR FIRES FRPL

BUH PREW 2UTT 3

FFa ERCEEQX TEST
EACKED: 5-EAME 3
H43
LUM TRILLEFR FIRES FRPL

BUH PREW 2UTT 3

RFG EACEEQ® TEST
ERCKEDY E-ERHE 4
#4Y
CUH TRIGLEFR FIRKES FPG

BUH PREW 2UTT 3

FFa ERCEEQOX TEST
EACKED:: :IE:i::IEEHI'-IH LEOT2
LUM TRILLEFR FIRES FRPL

BUH PREW 2UTT 3]
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h Go To Fuse Table

To initiate, from the DIAGNOSTICS MENU, select the "FUSES" Icon with either the Red "LEFT" or

USE Green "RIGHT" Buttons and press the Black "ENTER" Button. The FUSE TABLE MENU now
appears. This provides the technician with the current Fuse Table for this game (also noted on a decal in

the Backbox).The fuses are located in the Backbox (on the Display Power Supply Board and the I/O Power

Driver Board), and also in the Cabinet (under the playfield by the Flippers and/or by any unique assembly

requiring an additional fuse, such as magnets). For the complete Fuse List in the Quick Reference Fuse Chart &

Pictorials, see the next page or Page DR. @ (front of this manual).

Example:
After entering Portals™, the MAIN MENU now appears with the "DIAG" Icon (GO TO DIAGNOSTICS MENU)

flashing:
|:I i

ﬁ AUD | ADT |IMTJRESET [TOUREUTT

HAIH CO T0 DIACHOSTICS MEHU FAIH

Press the Black "ENTER" Button to activate this ICON. The DIAGNOSTICS MENU now appears with the
"SW" Icon (GO TO SWITCH MENU) flashing; use the Red "LEFT" or Green "RIGHT" Buttons, until the
"FUSES" Icon (GO TO FUSE TABLE) is flashing:

- |[--:T If|]:'
Hc-m: TEET "'Eﬁ DF. PREY| MORE

LO TO FUSE TRELE DIAG

Press the Black Button to activate this ICON. The FUSE TABLE now appears.

FLU:=E THELE

MAIH FUSE =R B0V = E.
INTEEHRATIOHAL ER 2500 5.E.
(INH SERUICE OUTLET EO:

= HPREM UTT

Select and activate the "+" Mini-Icon to view the next fuse in the group. Continue to select either the "+" or
Mini-lcons to view each fuse one at a time. The display will describe the fuse identification number (e.g. Mam, F1,
F6, F7, etc.), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt, Slo-Blo), location of fuse (i.e. Backbox: Board
Name located on; or Cabinet: Under the playfield or in Service Outlet), and ‘use of fuse’ (e.g. 90v DC High Voltage
Power, etc.). The current fuse listed will remain in the display until the next fuse is chosen or when the Sub-Menu
is exited by selecting & activating the "PREV" or "QUIT" Mini-Icons.
Go To Fuse Table continued on the next page.
T — V_]
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Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cablnef Fuses, Cab. Swdches

CAUTION: For continued protection ] 1 ’
against risk of fire, replace onfy witlh same W » Q i l

type of fuse fraving the same electrical rating!

QUICK REFERENCE FUSE CHART _, | :
Backbox Fuses . sl MemoryProtect
LOC: DISPLAY POWER SUPPLY (P.S.) BOARD "ChB°“°m)
F1 | 34A 250v S.B. | 90v DC High Voltage Display
LOC: 1/ 0 POWER DRIVER BOARD

S - Outlet Volume Control & Service Switches
ervice Dutlel LSl For operational usage, see Sec. 3, Chapter 1,

F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers (on Power Box) | Portals™ Service Menu Introduction.
F7 | 5A 250v S.B. | 20v DC Low Power Coils On/Off Switoh 3
F8 | 5A 250v S.B. | 12v DC Logic Power (Under Cabinet)
F9 | 5A 250v S.B. | 12v DC Logic Power : - LK
— ransformeron |~
F20| 3A 250v S.B. | 50v DC Magnet(s)/Auxilliary NOT USED Cabinet Bottom ¢

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

F22| 8A 250v S.B. | 18v DC Controlled Lamps

F23| 4A 250v S.B. | 5vDC  Logic

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

Intl.: 5 Amp 250v
Slo-Blo Fuse

USA: 8 Amp 250v|
Slo-Blo Fuse

¥ |nside Coin Door

F26 | 5A 250v S.B. | 6.3v AC G.l. Lamps (GRN to WHT-GRN) ROM TYPE on BD LOCATION | 81ZE PART NUMBER
F27 | 5A 250v S.B. | 6.3v AC G.l. Lamps (VIO to WHT-VIO) CPU Sound u7 512K 965-0388-79
F28 | 3A 250v S.B. | 24v AC Not Used / Spare CPSCEiiaE?SM . %2’1170 ; mg ggg-gggg-;g
Cabinet Fuses - P
LOC: SERVICE (AC) OUTLET BOX (Cabinet Bottom) e o T ome P
n/a | 8A 250v S.B. 115v AC Main Fuse Line (Domestic or USA) CPU Voice ROM 4 u37 8 MB 965-0393-79
n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International DISPLAY Controller us 4 MB 965-0394-79

field (P/F) Fuses
LOC: UNDER PLAYFIELD (near Flippers)
n/a | 3A 250v S.B. | 50v DC Right Flipper (BLU-YELSRED-YEL)
n/a | 3A 250v S.B. | 50v DC Left Flipper (GRY-YELSRED-YEL)
For locations & more information on fuses, see Sec. 5, Chapter 2.

& 09§

<« Display Power Supply Bd.

jsougelq °*

SOl

Eé(pandder *No Fluorescent Bulb*
oard & See the Pink Pages for details. :

For Schematics z.ilnd/.(;r
Component Parts on PC lCPU/ Sound Bd. Il w/ATMEL A |

Tourna*[neni
|Ei(’)e;r3 (g:e Boards shown on this page,

review Section 5, Chapter 4,
Printed Circuit Boards 1/0 Power Driver Board ¥V
(The Yellow Pages).

e T e e —
=+ All BRIDGES rated
35A @ 100v ***
+50v DC High
Current Coils
+20v DC Low
Current Coils
+/-12v DC

Sound /

Display / Logic
+18vDC
lllumination

+5v DC Logic
Voltage

1 UK or Tournament
GAMES ONLY

For more info., see Section 5,

Chp. 4, PCBs (Yellow Pages)

IDispIag Controller Bd. Pl

The Display Controller has the Display
EPROM (Location: U5 / ROM 0).
This board is located behind the

128 X 32 Dot Matrix Display Board.

" - ‘-I._ S
- JrLu ZuLtiET aou al Flll Lana . &
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Dr. Pinball

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Icon with either the Red "LEFT" or
DOF; Green "RIGHT" Buttons 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 (3) Icons:
Coil "DR.", Switch "DR." and Lamp "DR." Icons. Selecting a particular /con 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. Dr. Pinball will now display 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 displays a question or requests a
procedure, Dr. Pinball 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 the Red or Green Buttons to
"SELECT" a Mini-Icon and the Black Button to "ACTIVATE or ENTER" your selection.

Coil Flow Chart

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

ﬁ"- Switch Flow Chart

To initiate, from the DR. PINBALL MENU, select the Switch "DR." Icon with either the Red or Green

DF Buttons and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering
=1l by using the Mini-Icons in the display.

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

The following are the Mini-lcons with explanations for the DR. PINBALL Sub-Menus:
Select and activate either the "-" or "+" Mini-Icons to diagnose a Coil, Lamp or Switch. Select and activate the

"RUN" Mini-Icon to test selected |tem The "PREV" Mini-Icon allows you to go back to previous question. Select
the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-Icon (Help) to see directions on button usage.

H ¥EH EHD PREW 2UTT 3

Select and activate either the "NO or "YES" Mini-Icons to answer a question given. Select and activate the "END"
Mini-Icon to change to a new item to test. The "PREV" Mini-Icon allows you to go back to previous question.
Select the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-lcon (Help) to see directions on button

EHD PREWRUTT 3

After a diagnosis is given, select and activate the "END" Mini-Icon to change to a new item to test. The "PREV"
Mini-Icon allows you to go back to previous display. Select the "QUIT" Mini-Icon to exit Portals™ completely.
Select the "?" Mini-Icon (Help) to see directions on button usage.

In COIL FLOW CHART MENU, select and activate the "PULSE" Mini-Icon to pulse the coil selected. Select and
activate the "END" Mini-lcon to change to a new item to test. The "PREV" Mini-Icon allows you to go back to

previous question. Select the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-Icon (Help) to see
directions on button usage.
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START

pe

[ING METER Reading :

&)

STARTING METER Date

MM/DD/YR) :  AUDITOR’S NAME :

CURR

ENT METER Reading :

CPU Version :

DISPLAY Version :

CURRENT VOLUME SETTING:
2 2 |

GAME LOCATION NAME :

AUDIT Date \MM/D D/YR) :

0 L

EARNINGS & STANDARD AUDIT TABLES

@nlﬁnrlﬁf? Lmr ol un ﬁ@l“l"ﬁ

R

FiFF EARNINGS AUDITS

01-14 & =

Audit definitions follow in this Chapter.

LO TO RUDITS MEMU

@nlﬁnrlﬁf? Lmr ol un E%H“Lﬁ

i

STAHDARD AUDITS

GO TO AUDITS MEMU EARMIMCS AUDITS [11]]
TOTAL COINS THRU 11 | TOTAL
PAID CREDITS 06 | RIGHT SLOT COINS
FREE GANE COINS THRU TOTAL
PERCENTAGE 07 | CENTERSLOT EARNINGS
AVERAGE COINS THRU 13 | METER
BALL TIME 08 | 4THSsLOT 3| cLicKs
AVERAGE 09 | COINS THRU 14 | SOFTWARE
GAME TIME 5TH SLOT METER
COINS THRU COINS THRU
LEFT SLOT 10 | 6THSLOT

F7FF STANDARD AUDITS

01-67 % =

Audit definitions follow in this Chapter.
To track Feature & Tournament Audits, see Pages 36 or 54.

TOTAL 80M-89,9M
) BALLS PLAYED 25 | SCORES 49 ‘ RRORRIETARY
® TOTAL og | 20M-99.9M N BASE
o) EXTRA BALLS SCORES REPLAY
* EXTRA BALL 100M-124.9M LEFT FLIPPER
(A PERCENT 27 | SCORES 51 | ysep
.o REPLAY 1 og | 125M-149.9M 5o | RIGHT FLIPPER
) AWARDS SCORES USED
REPLAY 2+ 150M-174.9M
2‘ AWARDS 29 | SCORES 53 | PROPRIETARY
TOTAL 175M-199.9M
o REPLAYS 30 | sCORES 54 | PROPRIETARY
> REPLAY 31 | 200ms 55 | 01 MINUTE
g_ PERCENT SCORES GAMES
=2 TOTAL AVERAGE 5g | 115 MINUTE
- SPECIALS SCORES GAMES
SPECIAL a3 | SERVICE 57 | 15-2MINUTE
PERCENT CREDITS GAMES
N ToTAL Ml BALL SEARCH 5g | 2725 MINUTE
MATCHES STARTED GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 60 | 3735 MINUTE
PERCENT Sl GAME STARTS GAMES
TOTAL LEFT 3.5 -4 MINUTE
13 | FREE PLAYS 37 | DRAINS 61 | GAMES
TOTAL CENTER 4-5 MINUTE
PLAYS 38 | DRAINS 62 | GAMES
0-1.9M RIGHT 5-6 MINUTE
15 | SCORES 39 | DRAINS 63 | GAMES
2M-4.9M 6- 8 MINUTE
16 | SCORES 40 | TILTS 64 | GAMES
17 | SM-o.om 41 | TOTAL 8- 10 MINUTE
SCORES BALLS SAVED 65 | GAMES
10M-19.9M 10— 15 MINUTE
18 | LIRS 42 | PROPRIETARY 66 | s
20M-29,9M 15+ MINUTE
19 | W20 43 | PROPRIETARY AR
30M-39.9M
20 | QMRS 44 | PROPRIETARY
40M-49.9M
21 | aubnes 45 | PROPRIETARY
50M-59,9M
oo | kS 46 | PROPRIETARY
60V-69.9M
23 | QbR 47 | PROPRIETARY
70M-79.9M
24 | LIS 48 | PROPRIETARY

Section 3, Chapter 3
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Go To Audits Menu

Overview

The Portals™Service Menu System provides 183 Audits for accounting purposes and for evaluation of Game
Programming. The Audits are divided into 3 groups: ¢ Earnings Audits (Audits 01-14), ¢ Standard Audits
(Audits 01-67) and e Feature Audits (Programming Use Only) (Audits 01-102). For details on Tournament
Audits, see Section 3, Chapter 7, GO TO TOURNAMENT MENU. Audits which are named Proprietary are also
for Future Expansion or Programming. Game code may get upgraded during production; compare all Audits in
the display with the manual and make any corrections to the Audit Table (previous page), as necessary. Audits are
subject to change (with or without notice). To view Audits in the display, enter the Portals™Service Menu System.
For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:
E E] Move LEFT or RIGHT, select previous / next or

* * ﬁ m ‘ Eﬂm E move backwards / forwards.

MORE MORE FREL uUIT

T*;CESE non-selectable  Sefect and activate Select and activate Select and activate
ons appear in the

selected Menu only when _ [0 return to the to QUIT, exits & to view HELP
there are MORE lconsto PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a dfsg.'a&/ where no Mini-Icons are
available for selection, pressing any buitton will exit the display.

After entering Portals™, the MAIN MENU now appears. Select the "AUD" Icon in the MAIN MENU with

AUD either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
I and press the Black "ENTER" Button (the Start Button operates in the same manner). The AUDITS

MENU appears. Continue through this chapter for the explanation & usage of the Icons in the AUDITS MENU.

% Earnings Audits (0O1-14) FAF¥

To initiate, from the AUDITS MENU, select the "EARN" Icon with either the Red "LEFT" or Green

AFEH "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
L- Mini-Icons to view the next or previous Audit in this group. The display will describe the Audit Number,
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit
is viewed or when this Menu is exited.

I:l GO TO AUDITS MENU
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Gec. 8

[N | EARNINGS AUDIT NAME: Definition |
01 TOTAL PAID CREDITS: Provides the total number of Paid Credits.

02 FREE GAME PERCENTAGE: Provides the percentage total by dividing Standard Audit 13, TOTAL FREE
PLAYS, by Standard Audit 14, TOTAL PLAYS.

03 AVERAGE BALL TIME: In seconds, the average ball time is derived from the total play time divided by
Standard Audit 01, TOTAL BALLS PLAYED.

04 AVERAGE GAME TIME: The average game time is expressed in minutes and seconds (0:00).

05 COINS THRU LEFT SLOT: Provides the total number of times Coin Mechanism Switch 06 was closed.

06 COINS THRU RIGHT SLOT: Provides the total number of times Coin Mechanism Switch 04 was closed.
07 COINS THRU CENTER SLOT: Provides the total number of times Coin Mechanism Switch 05 was closed.
08 COINS THRU 4TH SLOT: Provides the total number of times Coin Mechanism Switch 02 was closed.

09 COINS THRU 5TH SLOT: Provides the total number of times Coin Mechanism Switch 07 was closed.

10 COINS THRU 6TH SLOT: Provides the total number of times Coin Mechanism Switch 03 was closed.

11 TOTAL COINS: Provides the total amount of coins registered through all the Coin Slots.

12 TOTAL EARNINGS: The total cash value accumulated since the last Factory Reset occurred.
See Section 3, Chapter 6, GO TO RESET MENU, Reset Coin Audits.

13 METER CLICKS: Provides the total number of money clicks accumulated. Based on the country’s lowest
coin denomination used for the game credit.

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

| — = Y@
== RN 5\ ‘| ="
Go To - 5 HAWL ~Bection 3, Chap’rer 3
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Standard Audits (01-67) R FF

=
B )

w=_" | To initiate, from the AUDITS MENU, select the "S.P.1." Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-Icons to view the next or previous Audit in this group. The display will describe the Audit Number,
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit
is viewed or when this Menu is exited.

INr] | STANDARD AUDIT NAME: Definition
01 TOTAL BALLS PLAYED: Provides the total number of Regular and Extra Balls.
02 TOTAL EXTRA BALLS: Provides the total number of Extra Balls awarded.

03 EXTRA BALLS PERCENT: Provides the percentage total by dividing Standard Audit 02, TOTAL EXTRA
BALLS, by Standard Audit 14, TOTAL PLAYS.

04 REPLAY 1 AWARDS: Provides the total Awards (Credits, Extra Balls or Scores) for Level 1.

05 REPLAY 2+ AWARDS: Provides the total Awards (Credits, Extra Balls or Scores) for Level 2 or higher.

06 TOTAL REPLAYS: Provides the total Awards (Credits, Extra Balls or Scores) for exceeding Replay Score
Levels.

REPLAY PERCENT: Provides the percentage total from dividing Standard Audit 06, TOTAL REPLAYS, by
07  Standard Audit 14, TOTAL PLAYS. The percentage reflects replay total awards for exceeding replay
score levels.

08 TOTAL SPECIALS: Provides the total Awards (Credits, Extra Balls, or Scores) for making Specials.

09 SPECIAL PERCENT: Provides the percentage total by dividing Standard Audit 08, TOTAL SPECIALS, by
Standard Audit 14, TOTAL PLAYS.

TOTAL MATCHES: Provides the total Credits awarded for matching the last two digits of the score with the
10 System-Generated Match Number at the end of the game. Percentage of Match Credits is adjustable
from 0% to 10% by Standard Adjustment 13, MATCH PERCENTAGE, if enabled.
See Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Standard Adjustments.

11 HIGH SCORE AWARDS: Provides the total Awards (Credits, Extra Balls, or Scores) for exceeding the
High-Score-To-Date scores.

& 09§

12 HIGH SCORE PERCENT: Provides the percentage total by dividing Standard Audit 11, HIGH SCORE
AWARDS, by Standard Audit 14, TOTAL PLAYS.

TOTAL FREE PLAYS: Provides the total Free Credits for Replays, High-Score-To-Date, Specials and

13 Match.

TOTAL PLAYS: This total is derived by adding the sum of Earnings Audit 01, TOTAL PAID CREDITS, and
14 Standard Audit 13, TOTAL FREE PLAYS.
Note: Free Credits are not recorded in the Audit until they are actually used.

15 0-1.9M SCORES: Provides the total number of games the Player’s final score was
0 and 1,999,990 points.

16 2M-4.9M SCORES: ... and the Player’s final score was between 2,000,000 and 4,999,990 points.
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17 5M-9.9M SCORES: ... and the Player’s final score was between 5,000,000 and 9,999,990 points.

18 10M-19.9M SCORES: ... and the Player’s final score was between 10,000,000 and 19,999,990 points.
19 20M-29.9M SCORES: ... and the Player’s final score was between 20,000,000 and 29,999,990 points.

20 30M-39.9M SCORES: ... and the Player’s final score was between 30,000,000 and 39,999,990 points.
21 40M—49.9M SCORES: ... and the Player’s final score was between 40,000,000 and 49,999,990 points.
22 50M-59.9M SCORES: ... and the Player’s final score was between 50,000,000 and 59,999,990 points.

23 60M-—69.9M SCORES: ... and the Player’s final score was between 60,000,000 and 69,999,990 points.
24 70M-79.9M SCORES: ... and the Player’s final score was between 70,000,000 and 79,999,990 points.
25 80M-89.9M SCORES: ... and the Player’s final score was between 80,000,000 and 89,999,990 points.
26 90M-99.9M SCORES: ... and the Player’s final score was between 90,000,000 and 99,999,990 points.
27 100M-124.9M SCORES: ... and the Player’s final score was between 100,000,000 and 124,999,990 points.
28 125M-149.9M SCORES: ... and the Player’s final score was between 125,000,000 and 149,999,990 points.
29 150M-174.9M SCORES: ... and the Player’s final score was between 150,000,000 and 174,999,990 points.
30 175M-199.9M SCORES: ... and the Player’s final score was between 175,000,000 and 199,999,990 points.

31 200M+ SCORES: Provides the total number of games the Player’s final score was
200,000,000 points and over.

32 AVERAGE SCORES: This total is derived from adding the Final Score of each game to a table and dividing
this sum by Standard Audit 14, TOTAL PLAYS.

Standard Audits 33-67 continued on the next page.
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Standard Audits Continued. EjE

Al STANDARD AUDIT NAME: Definition |

'SERVICE CREDITS: Provides the total number of times the Portals™ Green Button (Dedicated Switch 7)
33 Wwas pushed in Attract Mode.
See Section 3, Chapter 1, Service Switch Set Access & Use, for how to receive Service Credits.
See Sec. 3, Chp. 6, GO TO RESET MENU, Reset Credits, for how to delete Service (and Paid Credits).
34 BALL SEARCH STARTED: Provides the total number of times the game performed a Ball Search.

LOST BALL FEEDS: Provides the total number of times the game added a pinball to play when it could not
35 find a pinball after Ball Search.
See Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].

LOST BALL GAME STARTS: Provides the total number of times the game started with a pinball missing
36  from the ball trough at the start of a game.
See Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].

37 LEFT DRAINS: Provides the total number of times Rollover Switch 57 was closed.

38 CENTER DRAINS: Provides the total number of times the pinball had drained when the last switch
closed was not Switch 57 or Switch 60.
39 RIGHT DRAINS: Provides the total number of times Rollover Switch 60 was closed.
40 TILTS: Provides the total number of times Contact Switch 56 was closed.
TOTAL BALLS SAVED: Provides the total number of times this feature was used (this feature can be
turned ON or OFF, see Standard Adj. 38, FREEZE TIME in Section 3, Chapter 4, GO TO ADJUSTMENTS
MENU, Standard Adjustments). This feature is enabled at the start of each pinball and is disabled as
soon as a predetermined number of switches are "closed" or the allocated time has expired.
>> 42 - 49 PROPRIETARY: Proprietary Audits are used for Future Expansion or Programming.
50 BASE REPLAY: Provides the current base Replay Level Score.
51 LEFT FLIPPER USED: Provides the total number of times the Left Flipper Button (Dedicated Switch 1)
was pushed in Game Mode.
50 RIGHT FLIPPER USED: Provides the total number of times the Right Flipper Button (Dedicated Switch 3)
was pushed in Game Mode.
>> 53 - 54 PROPRIETARY: Proprietary Audits are used for Future Expansion or Programming.
55 0—1 MINUTE GAMES: Provides the total number of games the total game time was between
0:00 and 1:00 minute.
56 1-1.5 MINUTE GAMES: Provides the total number of games the total game time was between
1:00 and 1:30 minutes.
57 1-5-2MINUTE GAMES: Provides the total number of games the total game time was between
1:30 and 2:00 minutes.
58 2 — 2.5 MINUTE GAMES: Provides the total number of games the total game time was between
2:00 and 2:30 minutes.
59 2.5 -3 MINUTE GAMES: Provides the total number of games the total game time was between
2:30 and 3:00 minutes.
60 3 - 3.5 MINUTE GAMES: Provides the total number of games the total game time was between
3:00 and 3:30 minutes.
61 3.5-4 MINUTE GAMES: Provides the total number of games the total game time was between
3:30 and 4:00 minutes.
62 4 — 5 MINUTE GAMES: Provides the total number of games the total game time was between
4:00 and 5:00 minutes.
63 5 -6 MINUTE GAMES: Provides the total number of games the total game time was between
5:00 and 6:00 minutes.
64 6 — 8 MINUTE GAMES: Provides the total number of games the total game time was between
6:00 and 8:00 minutes.
65 8 — 10 MINUTE GAMES: Provides the total number of games the total game time was between
8:00 and 10:00 minutes.
66 10 — 15 MINUTE GAMES: Provides the total number of games the total game time was between
10:00 and 15:00 minutes.

67 15+ MINUTE GAMES: Provides the total number of games the total game time was
15:00 and over.
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Feature Audits (01-102) FAFF

To initiate, from the AUDITS MENU, select the "T3" Icon with either the Red "LEFT" or Green "RIGHT"
T = | Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini- Icons to view
the next or previous Audit in this group. The display will describe the Audit Number, Audit Name and
the Current Audit Total (Value). The current Audit will remain in the display until the next Audit is viewed or when
this Menu is exited. Audits Definition: Programming Use Only. The proprietary information provides the total
number of times a feature was started, awarded, lit, played and/or completed (awarded); also, the total number of
Switch Closures during certain modes or features are tracked (a predetermined single/multiple variations of switch
closures are used to determine the lighting and/or completion of the feature stated).
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FEATURE AUDIT TABLE
ﬁ.ﬁ | |4F¥ FEATURE AUDITS
mﬁnr H?Lim OURRUIT Fpll‘-ﬁ FREULHIT ELF| ~01-102 £ = &
|:u TO AUDITS MENU FERTURE AUDITS AUD *x*x PROGRAMMING USE ONLY
UNLABELED BOXES ARE FOR FUTURE EXPANSION.
01 | LEFTORBIT 35 | WEAPON 5 AQUIRED 69 | MYSTERY MULTIBALL
02 | LEFTRAMP 36 | HURRY UP STARTED 70 | MYSTERY SECURITY LEVEL
03 | T-XMADE 37 | HURRY UP AWARDED 71 | MYSTERY LIGHT KICKBACK
04 | CENTER RAMP 38 | VIDEO MODES 72 | MYSTERY ADV. COMMAND CTR
05 | RIGHT RAMP 39 | FIRST VIDEO MODE 73 | REDR
06 | RIGHT ORBIT 40 | VIDEO MODE WINS 74 | REDE
07 | LOCK ARRIVAL 41 | RELIT KICKBACK 75 | STARTRED
VUK ARRIVAL 42 | RPG STARTS 76 | ALLRED SHOTS
g’ LEFT BANK COMP. 43 | HITS 77 | RED LIGHT SPECIAL
1 RIGHT BANK COMP. 44 | LEVELS 78 | LIT SPECIALS
.OP DROP TARGET 45 | FIRST RPG 79 | BALL1LOCKED
Q LEFT SKILL CHOICE 46 | 5 WEAPON BONUS 80 | BALL2LOCKED
3' CENTER SKILL CHOICE 47 | ASSAULT AWARDS 81 | START MULTIBALL
© RIGHT SKILL CHOICE 48 | 5TH WEAPON AWARD 82 | FIRST MULTIBALL
? TOP LANES COMPLETE 49 | T-XLIT AGAIN 83 | JACKPOTS
% LOWER LANES COMPLETE 50 | SECURITY LEVEL 1 84 | SUPER JACKPOTS
@ LIT COMMAND CENTER 1 51 | SECURITY LEVEL 2 85 | STARTBLITZ
18 | LIT COMMAND CENTER 2 52 | SECURITY LEVEL 3 86 | 3BULLET HOLES
19 | LIT COMMAND CENTER 3 53 | SECURITY LEVEL 4 87 | 6 BULLET HOLES
20 | LIT COMMAND CENTER 4 54 | PAYBACK TIME START 88 | 9 BULLET HOLES
21 | LIT COMMAND CENTER 5 55 | FIRST PAYBACK TIMES 89 | 12 BULLET HOLES
22 | LIT COMMAND CENTER 6 56 | PAYBACK TIME NO AWARDS 90 | 15BULLET HOLES
23 | CCLEVEL 1 COLLECTED 57 | ESCAPE1 91 | T-850 STARTED
24 | CCLEVEL 2 COLLECTED 58 | ESCAPE 2 92 | T-850 WON
25 | CCLEVEL3 COLLECTED 59 | ESCAPE3 93 | 1FINAL BATTLE LIGHT
26 | CCLEVEL 4 COLLECTED 60 | ESCAPE4 94 | 2 FINAL BATTLE LIGHTS
27 | CCLEVEL5 COLLECTED 61 | ESCAPES 95 | 3 FINAL BATTLE LIGHTS
28 | CCLEVEL 6 COLLECTED 62 | ESCAPE 6 96 | 4 FINAL BATTLE LIGHTS
29 | BONUS MULTIPLIER AWARD 63 | TOTAL MYSTERY 97 | 5FINAL BATTLE LIGHTS
30 | MAXED BONUS MULTIPLIER 64 | FIRST MYSTERY 908 | START FINAL BATTLE
31 | WEAPON 1 AQUIRED 65 | MYSTERY EXTRA BALLS 99 | KICKBACK AWARDED
32 | WEAPON 2 AQUIRED 66 | MYSTERY LIT SPECIALS 100| 3RD RPG AWARDED
33 | WEAPON 3 AQUIRED 67 | MYSTERY SPECIALS 101| FBFOURBALL
34 | WEAPON 4 AQUIRED 68 | MYSTERY AWARD ESCAPE 102| SURPRISE PACKAGE COL.
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Go To Printer Menu (OPTIONAL USE ONLY)

Operational Usage Note: The use of the following Sub-Menus are OPTIONAL and provided as a
FHT convenience only. No special equipment was included with your Pinball Game. To initiate, from the

AUDITS MENU, select the "PRNT" Icon with either the Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. The PRINTER MENU appears. A Tournament Serial Interface (TSI) Board
and a RS-232 Communication Device (which can download serial information) are required for proper operation
of these Sub-Menus. Entering the menus & selecting/activating the Icons without the equipment mentioned, will
not affect the Pinball Game nor the operation of the Portals™ Service Menu System in any way. An optional
Printer Kit is available for purchase (contact your local distributor).

Dlﬂl.'l ADT I INET ESET lill.l IJIT l’lRH LT REVJRUIT ELF i F |
I:III TO AUDITS MEMHU CO TO PFGIHTEH MEHU QUICK PRIMTOUT FRINT

Quick Printout

To initiate, from the PRINTER MENU, select the "QUIK" Icon with either the Red or Green Button and
DUIE | press the Black Button. Select either the "-" or "+" Mini-lcon and press the Black Button to start the

printout. Per the display instruction, the Start Button can also be pressed to start the printout. Only the
Earnings Audits can be retrieved and/or printed for further processing.

Hﬂ

Full Printout

To initiate, from the PRINTER MENU, select the "ALISON" Icon with either the Red or Green Button and
press the Black Button. Select either the "-" or "+" Mini-lcon and press the Black Button to start the
download. Per the display instruction, the Start Button can also be pressed to start the download. All
Earnings, Standard, Feature & Tournament Audits can be retrieved and/or printed for further processing.

L4 X
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Reset Printer

To initiate, from the PRINTER MENU, select the "RESET" Icon with either the Red or Green Button and
ESET| Press the Black Button. Select either the "-" or "+" Mini-lcon and press the Black Button to clear the

"N¢ of copies printed" count total appearing in the display. Operational Usage Note: Activating the
"QUIK" Icon (in the previous Quick Printout) without the special equipment and unique software, will still provide a
"count total" in this Reset Printer Menu, which does not affect the operation of the Portals™ Service Menu System
in any way. Activating this "RESET" Icon will reset the "count total" in the display to 00.
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VAL 0000000000000 0044
AUDIT ABBREVIATIONS USED IN THIS CHAPTER:

CC: FB : T-X:
COMMAND FINAL TERMINATOR
CENTER BATTLE X

VAL 0000000000 000000000404
For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.
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(05 13 Earnings Only) (01-04 Earnings, fll Standard & Feature Audits)
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STARTING METER Reading : STARTING METER Date (MM/DD/YR) : ~ AUDITOR’S NAME :
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version :
i 0 L

DISPLAY Version :

EARNINGS & STANDARD AUDIT TABLES

Bl

CURRENT VOLUME SETT

2 2

GAME LOCATION NAME :

Bl

I:III TO AUDITS MEMHU

STAHDARD AUDITS

‘ EE EARNINGS AUDITS
DlAG AT JINST mr uu un B L T=prHT Fl-:El.l un ELP 01-14 £ = &
|:u 70 AUDITS MEMU EARMIMCS AUDITS

TOTAL COINS THRU TOTAL

PAID CREDITS 06 | RIGHT SLOT 11| coINs

FREE GANE - | COINS THRU TOTAL

PERCENTAGE 07 | CENTER SLOT EARNINGS

AVERAGE COINS THRU METER

BALL TIME 08 | 4THSsLOT 13 | cLicKs

AVERAGE 09 | COINSTHRU 14 | SOFTWARE

GAME TIME 5TH SLOT METER

COINS THRU COINS THRU

LEFT SLOT 10 | 6THSLOT

‘ EE STANDARD AUDITS

DlAG AT JINST mr uu un MIH T= peht Fl-:El.l un ELP 01-67 & =

TOTAL 80M-89,9M
. BALLS PLAYED 25 | SCORES 49 ‘ RRORRIETARY
EgTRA BALLS 26 g%ng_ggsg 5 0 EéFS’EAY
W EXTRABALL o7 | 100M-124.9M 51 | LEFTFLIPPER
MR PERCENT SCORES USED
04 | AWaRDS 28 | {Cones " 52 | fsgp oo
os | BERALE 20 | ST s | PropRETAY
TOTAL 175M-199.9M
06 | REPLAYS 30 | sCORES 54 | PROPRIETARY
NS REPLAY 31 | 2000 55 | 01 MINUTE
PERCENT SCORES GAMES
0g | TOTAL AVERAGE 5g | 115 MINUTE
SPECIALS SCORES GAMES
SPECIAL SERVICE 15 -2 MINUTE
SCB PERCENT 33 | crebITS 57 | GAMES
N ToTAL Ml BALL SEARCH 2-2.5 MINUTE
MATCHES STARTED 58 | GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 60 | 3735 MINUTE
PERCENT Sl GAME STARTS GAMES
TOTAL LEFT 3.5 -4 MINUTE
13 | FREE PLAYS 37 | DRAINS 61 | GAMES
TOTAL CENTER 4-5 MINUTE
PLAYS 38 | DRAINS 62 | GAMES
0-1.9M RIGHT 5-6 MINUTE
15 | SCORES 39 | DRAINS 63 | GAMES
16 | &Cones 40 | TuTS 64 | Caues
17 | SM-o.om 41 | TOTAL o5 | 8- 10 MINUTE
SCORES BALLS SAVED GAMES
10M-19.9M 10— 15 MINUTE
18 | LIRS 42 | PROPRIETARY 66 | s
20M-29,9M 15+ MINUTE
19 | ScoRES 43 67 | GAMES
30M-39.9M
20 | QMRS 44 | PROPRIETARY
40M-49.9M
21 | aubnes 45 | PROPRIETARY
50M-59,9M
oo | kS 46 | PROPRIETARY
60V-69.9M
23 | QbR 47 | PROPRIETARY
70M-79.9M
24 | LIS 48 | PROPRIETARY
||
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FEATURE AUDIT TABLE

Comments:

Dlﬂl.'l HI.'IIII"IS LESET OUERUIT

I:III TO AUDITS MEMHU

g (BT

EARHMIMLS AUDITS

el 3

FEATURE AUDITS
01-102 & =

*** PROGRAMMING USE ONLY ***
UNLABELED BOXES ARE FOR FUTURE EXPANSION.

01 | LEFT ORBIT 35 | WEAPON 5 AQUIRED 69 | MYSTERY MULTIBALL
02 | LEFT RAMP 36 | HURRY UP STARTED 70 | MYSTERY SECURITY LEVEL
03 | T-X MADE 37 | HURRY UP AWARDED 71 | MYSTERY LIGHT KICKBACK
04 | CENTER RAMP 38 | VIDEO MODES 72 | MYSTERY ADV. COMMAND CTR
05 | RIGHT RAMP 39 | FIRST VIDEO MODE 73 | REDR

06 | RIGHT ORBIT 40 | VIDEO MODE WINS 74 | REDE

07 | LOCK ARRIVAL 41 | RELIT KICKBACK 75 | START RED

08 | VUK ARRIVAL 42 | RPG STARTS 76 | ALL RED SHOTS

09 | LEFT BANK COMP. 43 | HITS 77 | RED LIGHT SPECIAL

10 | RIGHT BANK COMP. 44 | LEVELS 78 | LIT SPECIALS

11 | DROP TARGET 45 | FIRSTRPG 79 | BALL1LOCKED

12 | LEFT SKILL CHOICE 46 | 5 WEAPON BONUS 80 | BALL 2 LOCKED

13 | CENTER SKILL CHOICE 47 | ASSAULT AWARDS 81 | START MULTIBALL

14 | RIGHT SKILL CHOICE 48 | 5THWEAPON AWARD 82 | FIRST MULTIBALL

15 | TOP LANES COMPLETE 49 | T-XLIT AGAIN 83 | JACKPOTS

16 | LOWER LANES COMPLETE 50 | SECURITY LEVEL 1 84 | SUPER JACKPOTS

17 | LIT COMMAND CENTER 1 51 | SECURITY LEVEL 2 85 | STARTBLITZ

18 | LIT COMMAND CENTER 2 52 | SECURITY LEVEL 3 86 | 3 BULLET HOLES

19 | LIT COMMAND CENTER 3 53 | SECURITY LEVEL 4 87 | 6BULLET HOLES

20 | LIT COMMAND CENTER 4 54 | PAYBACK TIME START 88 | 9 BULLET HOLES

21 | LIT COMMAND CENTER 5 55 | FIRST PAYBACK TIMES 89 | 12 BULLET HOLES

22 | LIT COMMAND CENTER 6 56 | PAYBACK TIME NO AWARDS 90 | 15 BULLET HOLES

23 | CCLEVEL 1 COLLECTED 57 | ESCAPE1 91 | T-850 STARTED

24 | CCLEVEL 2 COLLECTED 58 | ESCAPE 2 92 | T-850 WON

25 | CCLEVEL 3 COLLECTED 59 | ESCAPE 3 93 | 1FINAL BATTLE LIGHT

26 | CCLEVEL 4 COLLECTED 60 | ESCAPE 4 94 | 2FINAL BATTLE LIGHTS
27 | CCLEVEL 5 COLLECTED 61 | ESCAPE5 95 | 3FINAL BATTLE LIGHTS
28 | CCLEVEL 6 COLLECTED 62 | ESCAPE 6 96 | 4FINAL BATTLE LIGHTS

29 | BONUS MULTIPLIER AWARD 63 | TOTAL MYSTERY 97 | 5FINAL BATTLE LIGHTS

30 | MAXED BONUS MULTIPLIER 64 | FIRST MYSTERY 98 | START FINAL BATTLE

31 | WEAPON 1 AQUIRED 65 | MYSTERY EXTRA BALLS 99 | KICKBACK AWARDED

32 | WEAPON 2 AQUIRED 66 | MYSTERY LIT SPECIALS 100| 3RD RPG AWARDED

33 | WEAPON 3 AQUIRED 67 | MYSTERY SPECIALS 101| FBFOUR BALL

34 | WEAPON 4 AQUIRED 68 | MYSTERY AWARD ESCAPE 102| SURPRISE PACKAGE COL.
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STARTING METER Reading :

STARTING METER Date (MM/DD/YR) : ~ AUDITOR’S NAME :

0

MULTI-WEEK TOURNAMENT AUDIT TABLES

CURRENT VOLUME SETT

2 2

CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
Tou ACCH # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS

TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS

JACKPOT

ACCUM.
TOUR EARNINGS




MULTI-WEEK TOURNAMENT AUDIT TABLES

STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
] [0 .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS

TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS

JACKPOT

ACCUM
TOUl

R EARNINGS
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FHIACo To FIDJI.IETI‘-'IEHTS MEHU STANDARD ADJUSTHMEMTS

(Review Overview regarding changes)
R FF  STANDARD ADJUSTMENTS 01-52 &3 = &

Ne. ADJUSTMENT NAME pEiadr  orouR. HN- ADJUSTMENT NAME oAty ordvRe
01 REPLAY TYPE AUTO 27| DEFAULT HIGH SCORE #4 | 60,000,000
02| REPLAY PERCENTAGE 12% 2 HSTD RESET COUNT 2,000
03 REPLAY AWARD CREDIT 29 HIGH SCORE INITIALS 3 INITIALS
04 REPLAY LEVELS 1: 50,000,000 30 FREE PLAY NO
05 REPLAY BOOST YES 31 CUSTOM MESSAGE ON
06 SPECIAL AWARD CREDIT 32 FLASH LAMP POWER NORMAL
07| SPECIAL PERCENTAGE 2% 33 COIL PULSE POWER NORMAL
08 FREE GAME LIMIT 05 34 KNOCKER VOLUME NORMAL
09 EXTRA BALL LIMIT 03 35 GAME RESTART YES
10| EXTRA BALL PERCENTAGE 20% 36 BILL VALIDATOR NO
1 GAME PRICING USA 5 37| BKGRND MUSIC VOLUME 01
12 MATCH AWARD CREDIT 38 FREEZE TIME 0:08
13 MATCH PERCENTAGE 8% 39| UK POST SAVE ENABLED NO
BALLS PER GAME 03 40 TIMED PLUNGER OFF
%3 TILT WARNINGS 01 41| FLIPPER BALL LAUNCH | DISABLED
1 CREDIT LIMIT 30 42| COINDOOR BALL SAVER NO
w ALLOW HIGH SCORES YES 43 COMPETITION MODE NO
E_ GRAND CHAMPION AWARDS 01 4 CONSOLATION BALL YES
=y HIGH SCORE #1 AWARDS 01 45 FAST BOOT NO
& HIGH SCORE #2 AWARDS 00 46 Q24 OPTION COIN METER
g HIGH SCORE #3 AWARDS 00 47| TICKET DISP. INSTALLED NO
gﬁ- HIGH SCORE #4 AWARDS 00 48 | ALLOW PLAYER COMP. MODE |  YES
GRAND CHAMPION SCORE | 100,000,000 49| TECH ALERT WARNING NEVER
24| DEFAULT HIGH SCORE #1 | 90,000,000 50 TEAM SCORES NO
25| DEFAULT HIGH SCORE #2 | 80,000,000 51 LOCATION ID 00
26| DEFAULT HIGH SCORE #3 | 70,000,000 52 GAME ID 00

Note: If Game & Displav ROMs other than USA are installed. along with the proper Dip Switch Settings. different Defaults will abpear.
If changes are made (or your Defaults are not USA), enter them with pencil in the YOUR SETTING spaces provided for reference.

El:l.'l HEL
DIAG nun INST mr nF un T2 HEI.I un EL 5.7 L) T= Fsap _
FRINCO TO nn.msmsms ME MU il |FEE rsnrum: awusmznrs ADT CUSTOM MESSACE ADT

Shorteut to Standard Adjustment 31.

FiFF FEATURE ADJUSTMENTS 01-12 &9 = &

Nr. ADJUSTMENT NAME pEiadr orouR. EN- ADJUSTMENT NAME DEIRALT  orQUR .
01 RAMP EB DIFFICULTY MODERATE 07 MYSTERY DIFF. MODERATE

02 RED RE-LIGHT DIFF. MODERATE 08 FINAL BATTLE DIFF. MODERATE

03| START MULTIBALL DIFF. |MODERATE 09 DISABLE RPG NO

04| COMMAND CENTER DIFF. |MODERATE 10 RPG ATTRACT MODE ON — NO SOUNDS
05| KICKBACK RELIGHT DIFF. | HARD 11| ADULT CONTENT ENABLED |  YES

06 VIDEO MODE DIFF. MODERATE 12 BUTTON INSTALLED NO

f_" l_ P ™
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Go To Adjustments Menu

Overview

The Portals™Service Menu System provides 64 Adjustments to vary Game Functions to customize for your
particular needs. The Adjustments are divided into 2 groups: e Standard Adjustments (01-52) and e Feature
Adjustments (01-12). Game code may get upgraded during production; compare all Adjustments in the display
with the manual and make any corrections to the Adjustment Table (previous page), as necessary. Adjustments
are subject to change (with or without notice). To view Adjustments in the display, enter the Portals™ Service Menu
System. When a change is made and then the next / previous Adjustment is selected (or the Sub-Menu is exited),
the display will momentarily flash REQUEST INSTALLED. For further customization of Game Play Difficulty or
Game Play Type or how to RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
to be disabled, so any Adjustment changes can be made.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

M'ove LEFT or RIGHT, select previous / next or
_- move backwards / forwards.
E E'| DECREMENT (-) or INCREMENT (+) displayed
m Eﬁﬂ' value or select previous / next.

MORE MORE FREL PUIT

These non-selectable  Sefect and activate Select and activate Select and activate

selnte et i ohen _ fo return to the to QUIT, exits & to view HELP
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a dfsg.'a&/ where no Mini-Icons are
available for selection, pressing any buitton will exit the display.

GO TO ADJUSTMENTS MENU

After entering Portals™, the MAIN MENU now appears. Select the "ADJ" Icon in the MAIN MENU with
ADT either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
I and press the Black "ENTER" Button (the Start Button operates in the same manner). The
ADJUSTMENTS MENU appears. Continue through this chapter for the explanation & usage of the Icons in the
ADJUSTMENTS MENU.

7 8tandard Adjustments (01-62) FFF EF

To initiate, from the ADJUSTMENTS MENU, select the "S.P1." Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-
Icons to view the next or previous Adjustment in this group. Select and activate either of the "-" or "+"
Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The display will
describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current

Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited.

WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or removal of the CPU/Sound Board Batteries.
Nr. STANDARD ADJUSTMENT NAME: Definition

REPLAY TYPE: Set to AUTO, DYNAMIC, FIXED or NONE. Default is AUTO. Selecting NONE will make
Standard Adjustments 2-5 NOT AVAILABLE. Selecting FIXED will make Standard Adjustment 2 NOT
AVAILABLE. If selected AUTO, DYNAMIC or FIXED, you will need to then select the number of Replay
Levels and Score Threshold (in Standard Adj. 4) desired for the player to receive a Replay Award (select
type in Standard Adj. 3). The Default Score appears as a starting point after the Level amount is selected.
AUTO & DYNAMIC will then get based on the Replay Percentage (in Standard Adjustment 2).

01 o Select FIXED to give the player a Replay Award as the Score Threshold is reached. This Score Threshold will not adjust up or
down. e Select AUTO to give the player a Replay Award as the Score Threshold is reached. This Score Threshold will automa-
tically adjust up or down based on the Replay Percentage chosen (in Std. Adj. 2). The game periodically adjusts based upon the
Player Base Skill Level. e Select DYNAMIC to give the player a Replay Award as the Score Threshold is reached. This Score
Threshold will go down every game based on the Replay Percentage selected. For (Dynamic) example, if the Score Threshold is
50,000,00 and the Replay Percentage selected is 10%, every game a player does not reach the Score Threshold, the score to reach
will drop by 5,000,000 (10% of 50M). This will continue every game until the Threshold Score is reached. Thus, if the score then
drops to 15,000,000 after 7 games and is then achieved, the Replay Award is given. The original Score Threshold is added to
15,000,000 and is now 65,000,000. It will then take the same player 10 games to reach 15,000,000.

02 REPLAY PERCENTAGE: Set between 01% - 50. Default is 12%. This Adjustment is required if Standard
Adjustment 1 is set to AUTO or DYNAMIC.
_ Standard Adjustments 03-11 continued on the next page.
TERMI
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Standard Adjustments Continued. FHE EF

AL STANDARD ADJUSTMENT NAME: Definition |

03 REPLAY AWARD: Set to EXTRA BALL, CREDIT, TICKET* or TOKEN*. Default is CREDIT. Select EXTRA
BALL if awarding a CREDIT, TICKET TOKEN is prohibited in your area.

*TICKET or TOKEN is selected, the game will require an optional Ticket or Token Dispenser

If selected Token, then Standard Ajustment 46, Q24 Option, must be changed accordingly.

REPLAY LEVELS: Set between 1 - 4 for the number of Replay Levels to be active. Default is 1.
04 A "Drop-Down" Table appears showing Replay Level 1. Adjust the Replay Level between 10M - 9.99B
(Default Score appears as a starting point) using the "-" or "+" Mini-Icons, then use the ">>" Mini-Icon to
go to next Level (if selected more than 1) and select the next highest Threshold Score(s) desired.

REPLAY BOOST: Setto YES or NO. Default is YES. This Adjustment works only when Standard
Adjustment 1, Replay Type, is set to FIXED or AUTO.
When set to YES, while FIXED or AUTO maintains the Replay Levels, Replay Boost works as follows: If the Replay Level is
05 7,000,000 (regardless of the Replay Percentage), and the Player scores 20M, and receives the Replay Award, the next game the
Current Replay Level is added to this base. Thus the next game, the Replay Level is 14,000,000. The Player agains scores 20M.
The next game the Player will need to achieve 21,000,00 to earn the Replay Award. If the Player does not achieve 21,000,000, the
next game reverts back to the original 7,000,000 or the new adjusted level maintained by the Fixed or Autopercentaging Feature.

06 SPECIAL AWARD: Setto EXTRA BALL, CREDIT, TICKET*, TOKEN* or POINTS. Default is CREDIT.
Select EXTRA BALL or POINTS if awarding a CREDIT or TICKET/TOKEN is prohibited in your area.

07 SPECIAL PERCENTAGE: Set between 1% - 5%. Default is 2%. This adjustment allows the operator to
adjust how frequently the Special Feature is made available to the player.

08 FREE GAME LIMIT: Set between 01 - 09, NO FREE GAMES or UNLIMITED. Default is 05. Set the
maximum number of Free Games that may be accumulated per game.

09 EXTRA BALL LIMIT: Set between 01 - 09, NO EXTRA BALLS or UNLIMITED. Default is 03. Set the
number of Extra Balls that may be accumulated per game.

10 EXTRA BALL PERCENTAGE: Set between 01% - 50%. Default is 20%. This adjustment allows the
operator to adjust how frequently the Extra Ball Feature is made available to the player.

1 GAME PRICING: There are two (2) methods available for Coin Switch Programming: Standard & Custom.
Set between USA 1 thru EURO 12 or CUSTOM. USA Factory Default Setting is USA 5.

The Dip Switch Settings (Sw. 300) on the CPU/Sound Board for each Country must match with what is shown in the USA & Int’l.
Standard Pricing Select Tables for your country to have correct operation (see the next pag?. For a Standard Selection (USA or
International): Select & activate either of the "-"or "+" Mini-Icons to move backward or forward in the Display; With your choice
%)Eearin in the dis IaB select & activate the ">>" Mini-Icon to advance and "lock-in" the change (display will momentarily flash

QUEST INSTALLED).

If CUSTOM is selected (apgears in display), after selectin%l& activating any Mini-lcon (except for "-" or "+"), the display will momentarily
flash REQUEST INSTALLED with the display "LEFT COIN: 0 PULSE" appearing. Use the "<<" or ">>" Mini-Icons to select the next
choice (see Table Examples below) and the "-" or "+" Mini-Icons to customize the PULSES, CREDITS & CLICKS from 0 to 99.

The prescribed number of PULSES required for 1 CREDIT must be set according to the Pricing Scheme desired. Some simple
calculations are required to get the proper set-up. After customizing, test the set-up with appropriate Coins or Bills and adjust, if
necessary. Note: Clicks can be changed if an optional Coin Meter is installed.

LEFT |CENTER| RIGHT |FOURTH| ONE | BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER | RIGHT | 4TH I Example 1 COIN: | COIN: | COIN: | COIN: | CREDIT:|  1: 2: 1: 2: COIN: | COIN: | COIN: | COIN:

e | sto0 | 2 [notused] 1/50¢ | 2/75¢ [3/$1.000 3 [ 12| 3 [ 1 | 4 | o 0 0 ol 1| 4]1]1

Coin Mechanisms Used | Pricing Scheme Desired |ruLses | puLses | puLses | PuLse | puLses | puLses | PuLses | crepiTs | crepims] click | cuicks | click | cuick

In Example 1, note the LEFT (and RIGHT) COIN: 3 PULSES and ONE CREDIT: 4 PULSES. Since every Coin inserted produces 3
Pulses & every Credit reguires 4 Pulses, 2 Coins (50¢) will produce 6 Pulses (4 Pulses for the 1st Credit + 2 Pulses remains in
escrow). The 3rd Coin (75¢) provides another 3 Pulses for a total of 5 Pulses (4 Pulses for the 2nd Credit + 1 Pulse remains in es
crow). The 4th Coin ($1 .O(IQ:) g).rovides another 3 Pulses for a total of 4 Pulses (4 Pulses for the 3rd Credit + 0 Pulses remain). The
CENTER COIN: 12 PULSES is set this way (with a Bill Validator attached); every $1-Bill inserted produces 12 Pulses or 3 Credits.

LEFT |CENTER| RIGHT |FOURTH| ONE | BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER | RIGHT | 4TH I Example 2 COIN: | COIN: | COIN: | COIN: |CREDIT:| _ 1: 2: 1: 2: COIN: | COIN: | COIN: | COIN:

e | s1o0 | 2se |notused] 1/50¢ | 2/75¢ [7/$2.000 3 [ 12| 3 [ 1 [ 4 |24 | o 1 o 1147171

Coin Mechanisms Used Pricing Scheme Desired | PULSES | PULSES | PULSES | PULSE | PULSES | PULSES | PULSES | CREDIT | CREDITS] CLICK | CLICKS | CLICK | cLIcK

In Example 2, similar to Example 1, however, BONUS CREDITS are implemented. In addition to receiving 3 plays for every $1.00,
the player is awarded an extra Credit for every 2nd dollar inserted before game start.
werr | centen| morr | am | Example 3 Com: | “come | com: | com: | caem: | s | 2ot | BONS | BRMS | Eo. | Come: | com: | com:
e | s100 | 25 |[Notusea] 1/25¢ [6/$1.00[13/$200] 5 |20 | 5 | 0 [ 4 [ 20 |40 | 1 [ 0o [ 1[4 [ 1| 1
Coin Mechanisms Used I Pricing Scheme Desired ] PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDIT | CREDITS| CLICK | CLICKS | CLICK | CLICK
In Example 3, a Pricing Scheme for a cheapergame is shown. An extra Pulse is put in escrow for ever?g 25¢, thus at 4X 25¢
inserted, another Credit is given, and the BONUS 1: 20 PULSES threshold is also met, so 6/ $1.00 is achieved. BONUS 2: 40
PULSES is set, so when this threshold is met with $2.00, 13 Credits are produced.

LEFT | CENTER| RIGHT |FOURTH| ONE_| BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER | RIGHT | 4TH Example 4 COIN: | COIN: | COIN: | COIN: |CREDIT:| 1: 2: 1: 2: | COIN: | COIN: | COIN: | COIN:

w [ s [ = [ 20 J1/30p[2/50p [ 521§ 1 [ 6 [15]2]3[0]0o]0o]o0of1]4]1]1
Coin Mechanisms Used Pricing Scheme Desired ] PULSE | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDITS | CREDITS] CLICK |CLICKS | CLICK | CLICK

In Example 4, a Pricing Scheme using a different currency (i.e. British Sterling) is shown to provide another way coins (or tokens)
can be utilized to custom tailor to your own needs.

& 09§
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Standard Adjustment 11, Custom Pricing, continued on the next page.
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Standard Adjustment 11 Continued. i FFE

Bl

STANDARD ADJUSTMENT NAME: Definition

USA & International Standard Pricing Select Tables

Requires SPI
Coin Card(s)
Part Number

CPU/SOUND BOARD | COUNTRY COIN MECHANISMS (SWITCHES) PRICING SCHEME
DIP SWITCH 300 SETTING COINS THRU ... SLOT: Number of Plays (Credits) for Price Amount Shown
SETTING OPTION(S) LEFT CENTER RIGHT See "Appendix J" for Coin Cards Examples & Info!
i ;f8 1 2 3 45 6 7 8
ON USA 1
orflv[v[v|vvlv|v[v][ USA2 2/$75 | 3/$1.00
For USA Defaults 6 & 7 use:
$.25 $1.00 $.25 5 /$2.00 |755-5400-02
2 /4 X 25¢" | 3/$1.00 Bill
4/$1.50 6 /$2.00
USA 8 3/$1.00

755-5400-01

755-5400-02

755-5400-02
755-5400-02

755-5400-00

4 Used to promote

the Bill Validator.

755-5400-00

For different Euro Pricing Scheme (other than below default),

go to Adj

06 and scroll through Euro 1-12 for new setting

(see end of table Euro 1-12).

Pos.
w NVVVivivy st €50 | €1.00 | €2.00 1/€1.00 | 2/€1.50 | 3/€200 |RASEEE
Pos. 4 6 8
ON |A| |A|A Australia 1 1 /$A1 3/$A2 | 755-5406-00
ore| v | [V|VIVIV[" Australia 2 i 206 | A1 | $A2 i 1/3A1 (Side 1)
(41 2 3456 7 8 For different Euro Pricing Scheme (other than below default), go to Adj 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
ON| |A Belgium 755-5401-01
oyl WVIVIVIYY  Euvod €50 | €1.00 | €2.00 1/€.50
Pos. 4 6 8
A ylvlylylylyl Canada ICan$.25 Can$.25| Can$1 | Can$2 I 1/50¢ | 2/75¢ | 3/Cansi [N
81 2 345 6 7 8
ON |A A Denmark 1 1/3 DKr 2 /5 DKr 755-5402-00
ore| vV [v|v|v|v|” Denmark2 i 1 DKr | SDKr | 10DKr | 20 DKr i 1/2DKr | 3/5DKr | 7/10 Dk [RCRSRER)
Pos. 4 6 = For different Euro Pricing Scheme (other than below default), go to Adj 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
NNy Enand €50 | €1.00 | €2.00 1/€1.00 | 3/€2.00 785-5401-08
For different Euro Pricing Scheme (other than below default), go to Adj 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
iy LRIV Bonee I 050€ | 1,00€ | 2,00€ 11,00€ | 3/200€ | 7/300¢ [EENAE
Pos. 4 Germany: For different Euro Pricing Scheme (other than below go to Adji 06 and scroll to Custom for this Unique Coin Door & Mech.
ON |A|A|A Germany 1 1/0,50¢ 755-5401-01
ore| | | [w|wlw|w|w| Germany2 @ €0,50 | €1,00 | €2,00 1/0,50¢ | 5/€2,00 755-5401-02
Germany 3 1/0,50¢ 6 /€2,00 755-5401-04
(41 2 3456 7 8 For different Euro Pricing Scheme (other than below default), go to Adj 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
T Ry Sreece €50 | €1.00 | €2.00 I 2/€50 755-5401-06
Pos. 4 6 g Haly: For different Euro Pricing Scheme (other than below go to Adji 06 and scroll to Custom for this Unique Coin Door & Mech.
on A Italy 1 €50 €50 i 1/.50¢ 755-5401-01 &
lorrlvlvlv] [viviviv] taly 2 : : 1/50¢ | 3/€2.00 | 755-5401-08
Pos. KIIPEEN - - A -] For different Euro Pricing Scheme (other than below default), go to Adj 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
vy Ny oherands B €50 | €1.00 | €200 I 1/€50 | 3/€1.00
Pos. 4 6 8
ON A N land 1 1 /$NZ1 755-5406-00
ore|v|v|v|v|_|v|v|v[NewZealand 2i $NZ1 $Nz2 i 1/SNZ1 | 3/$Nz2 | (Side 2)
ON| |A|l |A Norway 1 1/5 NKr 755-5403-00
Norway 2 i 10NKr | 5NKr | 20 NKr 1/10 NKr_| 3 /20 NKr | (2-Sided)

OFF V| |V| [VIVVV

755-5401-01

755-5401-03

755-5404-00

(2-Sided)

755-5405-00

(2-Sided)

with Custom Pricing).

Pos. g Portugal: For different Euro Pricing Scheme (other than below go to Adji 06 and scroll to Custom for this Unique Coin Door & Mech.
et yyiv yiylyl Portugal Ml €50 €50 1/€.50
Pos. 4 6 S For different Euro Pricing Scheme (other than below default), go to Adjustment 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
oN| |A A Spain
oyl WVl NIV Ereos €50 | €1.00 | €2.00 1/€50 | 3/€1.00
|
ON |AA|l A Sweden 1 i 1/10SKr | 2/15 SKr | 3/20 SKr
orr| | v |WIvwW[ Sweden2 Ml 1SK' | 5SKr | 10SKr 1/5 SKr
Pos. 4 6 8
ON AA Switzerland 1 1/1 SwF 6 /5 SwWF
or|w[w| | |w|v|¥|W[Suitzerland 2i 1SwF | 2SwF | 5 Swk i 1/1SwF | 3/2SwF | 9/5SwF
81 2 345 6 7 8 LEFT CENTER _RIGHT UK also utilizes the 5th Coin Slot Switch (not
on| |A|A|A UK 1 3 /81 7 /£2
orrlv| | | [vlvlv]w UK 2 4 /51
= RIRIEREIEY S ms
K 1/£1 3 /£2
UK 6 3 /82 *use blank side

Note: The Country Setting Option above noted with "«" & "»

won

denotes the Factory Default Setting (subject to change).

755-5407-00
755-5407-01*
755-5407-01

755-5407-01*
755-5407-00
755-5407-01*

Standard Adj. 11, Custom Pricing, and Std. Adj. 12-31 continued on the next page.
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Standard Adjustment 11 Continued. FHE EF
AL STANDARD ADJUSTMENT NAME: Definition

Euro Summary Pricing Select Table
LEFT CENTER RIGHT

X4 1 2 3 4 56 7 8
N [S|E|E|A[B|O|V]|E
orf[s|E[TIT[1IN]G]S

Alternate Settings

1/€.50 755-5401-01

1/€.50 5 /€2.00 755-5401-02

Euro 1-12 are alternate settings for 1 /€50 3 /€1 .00 755-5401-03
countries using the Euro: 1 /€50 6 /€2.00 755-5401-04

" i than your Goutiry's btaul” optional i 1/€50 | 3/€1.00 | 7/€2.00 [REEEEE
please remember to use your €50 £€1.00 £€2.00 £€.20 2 /€50 755-5401-06

Country Dip Switch Setting.

1/€1.00 5 /€4.00 755-5401-07

optional
1/€1.00 3 /€2.00 755-5401-08
1/€1.00 2 /€1.50 3/€2.00 ESEHUR
1/€1.00 3 /€2.00 7 /€3.00 mEEEHuRly
1/€1.00 4 /€2.00 755-5401-11
2 /£€1.00 9 /£4.00 755-5401-12

Euro 12

12 MATCH AWARD: Set to CREDIT, TICKET* or TOKEN*. Default is CREDIT. *read note under Std. Adjustment 3.

13 MATCH PERCENTAGE: Set between 0% - 10% or OFF. Default is 8%. At 0% the match display occurs at

the end of the game but never awards a Credit. Set to OFF, no Match Animation Feature is shown.

14 BALLS PER GAME: Set between 02 - 10. Default is 03. Set the number of balls per game.

15 TILT WARNINGS: Setto 00, 01 or 03. Default is 01. Set the number of Plumb Bob Tilt Switch closures

before the ball in play is tilted.

16 CREDIT LIMIT: Set between 04 - 50. Default is 30. Set the maximum credits allowed.

ALLOW HIGH SCORES: Setto YES or NO. Default is YES. When set to YES if a player exceeds any 1 of
the 4 High Scores, the player may receive an award (depending on Standard Adjustment 03, Replay
Award). Set to NO to disable this feature. There are 5 High Scores that will allow the player to enter their
initials (or name) (see Standard Adjustment 29, High Score Initials).

GRAND CHAMPION AWARDS: Set between 00 - 05. Default is 01. Set the number of awards, awarded
for exceeding Level 1 (the highest of the five (5) Levels).

HIGH SCORE #1 AWARDS: Set between 00 - 03. Default is 01. Set the number of awards, awarded for
exceeding Level 2.

HIGH SCORE #2 AWARDS: Set between 00 - 02. Default is 00. Set the number of awards, awarded for
exceeding Level 3.

HIGH SCORE #3 AWARDS: Set between 00 - 01. Default is 00. Set the number of awards, awarded for
exceeding Level 4.

HIGH SCORE #4 AWARDS: Set between 00 - 01. Default is 00. Set the number of awards, awarded for
exceeding Level 5.

GRAND CHAMPION SCORE: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
100,000,000. Set the desired High Score Level to which Level 1 may be achieved. A score higher than
the default, cannot be reset by Standard Adjustment 28, HSTD Reset Count. The High Score will revert
to the Default Score ONLY if a Factory Reset is done or the batteries are removed from the CPU/Snd. Bd.

DEFAULT HIGH SCORE #1: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
90,000,000. Set the desired High Score Level to which Level 2 may be achieved. Read Std. Adj. 28.

o5 DEFAULT HIGH SCORE #2: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is

80,000,000. Set the desired High Score Level to which Level 3 may be achieved. Read Std. Adj. 28.

26 DEFAULT HIGH SCORE #3: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is

70,000,000. Set the desired High Score Level to which Level 4 may be achieved. Read Std. Adj. 28.
27 DEFAULT HIGH SCORE #4: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
60,000,000. Set the desired High Score Level to which Level 5 may be achieved. Read Std. Adj. 28.
HSTD RESET COUNT: Set between 100 - 9,900 or OFF (increments of 100). Default is 2,000. HSTD
28 (High Score To Date). Set the number of games between "automatic resets of High Score Levels" to
"Default Scores" for ONLY Standard Adj. 24-27, Default High Score #1-#4.
HIGH SCORE INITIALS: Set to 3 INITIALS or 10 LETTER. Default is 3 INITIALS. When set to 3

29 INITIALS, the player is allowed only 3 initials to input. When set to 10 LETTER NAME, the player is

allowed to enter 10 initials to input.

30 FREE PLAY: Setto YES or NO. Default is NO. When set to YES, no coins are required for Game Play.

CUSTOM MESSAGE: Setto ON, CHANGE or OFF. Default is ON. When set to CHANGE, a new
message can be set or the old one can be edited (select the "+" Mini-lcon to change settings until
"CHANGE" appears in the display, then select the ">>" Mini-Icon to access.). This adjustment can be
accessed in two (2) ways by either selecting the "S.P.l." /con and advancing to this Adjustment, or can be
directly accessed by selecting the "ABCD CUST MSG" Icon in the ADJUSTMENTS MENU.

View the Custom Message Shortcut summary (end of this chapter) for how to enter text or symbols.
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Standard Adjustments 32-48 continued on the next page.
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Standard Adjustments Continued. i FFE

AL STANDARD ADJUSTMENT NAME: Definition |

32 FLASH LAMP POWER: Set to NORMAL, DIM or OFF. Default is 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.

COIL PULSE POWER: Setto NORMAL, HARD or SOFT. Defaultis NORMAL. When set to HARD, the
coil pulse power is increased by 12.5% of the normal pulse rate. When set to SOFT the coil pulse power

33 is decreased by 12.5% of the normal pulse rate. This adj. is provided to compensate for Low Line or High
Line voltage conditions where the solenoids (coils) appear to kicking too weak or too hard. Adjust as
required.

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.

GAME RESTART: Setto YES or NO. Defaultis YES. When set to YES, a new game may be started

35 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 Sec. 2, Chp. 1, GAME OPERATIONS & FEATURES, for details.

BILL VALIDATOR: Set to 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."

BKGRND (BACKGROUND) MUSIC VOLUME: Set between 01 - 15. Default is 01. After volume is set via
Portals Service Buttons (see Section 3, Chapter 1, PORTALS™ SERVICE MENU INTRODUCTION) this
adjustment can be utilized to adjust the background music (7 all the way on, 15 all the way off) while
keeping the Special Sound FX the same level.

FREEZE TIME (BALL SAVE): Set to OFF, 0:01-0:15 or AUTO. Default is 0:08. When set to OFF this

38 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.

F I 77 UKONLY F 4 4 F Dip Switch Must Be Set § §# 4 # UK POST SAVE ENABLED: Set to YES
or NO. Default is NO, (UK Default is YES). When set to YES this feature is available when lit. Set to NO
to disable this feature. (UK Games have Outlane/Center Post Save Devices which are accessed in
differently; Non-UK Games cannot adjust this setting.)

TIMED PLUNGER: Set to OFF or 0:15 - 1:00. Default is OFF. When set to 0:15 to 1:00, the plunger will

40  "Autoplunge" the ball (at the time set) when the ball is at the beginning of play, awaiting the skill shot by
the player.

FLIPPER BALL LAUNCH: Set to DISABLED, LEFT FLIPPER, RIGHT FLIPPER, EITHER FLIPPER or
a1 BOTH FLIPPERS. Default is DISABLED. This feature allows the player to operate the Auto Ball Launch
with the FLIPPER BUTTON(S) depending on which setting is chosen.
COINDOOR BALL SAVER: Setto YES or NO. Defaultis NO. When set to NO, this feature is not

4o  available. When set to YES, this feature allows the Coin Door to be opened during game play; the ball
will drain but the game will be placed "on hold". When the Coin Door is closed, the pinball will return to

the Shooter Lane, and the game will resume.

COMPETITION MODE: Setto YES or NO. Default is NO. When set to NO, this feature is not available. If
an Install of either $.50 or Free Play Competition was made (changing the default to YES), and was
changed back to NO, the COMPETITION MODE will be turned OFF (see Section 3, Chapter 5, GO TO
INSTALLS MENU, $. 50 or Free Play Competition). Set to YES, this feature is available (required for
Competition Modes); this feature will equalize random game features and global score values during
multi-player games.

CONSOLATION BALL: Setto YES or NO. Defaultis YES. When set to YES, the EXTRA BALL (Playfield
Light Insert, location varies) will be lit on the last ball in play, if certain programming criteria is met.

FAST BOOT: Setto YES or NO. Default is NO. When set to NO, this feature is not available and will

45 display all normal Power-Up screens. When set to YES, the game will not display the normal informative
Power-Up screens, specifically the CPU Version screen and the Location/Game ID screen. Regardless of
the setting, normal Power-Up safety checks are still performed.

Q24 OPTION: Set to COIN METER, TOKEN DISPENSER or KNOCKER. Default is COIN METER. This

46 Coil (Solenoid) Location is left "open" at the Factory to allow for these optional Mechanisms to be added
to the game. If selecting TOKEN DISPENSER, Standard Adjustments 03, 06 & 12 should be changed to
TOKEN. Call Technical Support at 1-800-542-5377 if more information is required on this option.

TICKET DISP. INSTALLED: Setto YES or NO. Defaultis NO. This adjustment is required only for games

47 which have an optional Deltronics (DL-1275 PCB Style) Ticket Dispenser Installed. Unique CPU Sound
Board Dip Switch (Sw. 300) Setting required, which also changes the Default to YES.

ALLOW PLAYER COMP. MODE: Setto YES or NO. Default is YES. Competition Mode unrandomizes
feature events, and standardizes game play and rule sets (varies from game to game) for fair compe-

48 titions. With adequate credit, to enter Competition Mode, hold the Flipper Button in while pressing the
Start Button. Watch the Dot Display for more details (rules and operation are subject to change).
General rules are covered in the Instruction Card. Other Hints and/or Rules can be made known on this
game either visually (the Dot Display or Flashing Light Inserts) or can be audible.

Standard Adjustments 49-52 continued on the next page.
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Standard Adjustments Continued. K FF

AL STANDARD ADJUSTMENT NAME: Definition

TECH ALERT WARNING: A Portals™ Function. Review Sec. 3, Chp. 2, GO TO DIAGNOSTICS MENU,
Page 25, regarding Technician Alerts and its’ functions. Set to NEVER, POWERUP, COIN DOOR or
POWERUP AND COIN DOOR. Defaultis NEVER. When set to NEVER, the Tech Report Alert display

49 will not appear upon Power-Up or opening the Coin Door, if the game detects any problems. When set
to POWERUP, the display will appear only upon Power-Up (if problems detected). When set to COIN
DOOR, the display will appear only when the Coin Door is opened (if problems detected). When set to
POWERUP AND COIN DOOR, the display will appear upon Power-Up and if the Coin Door is opened (if
problems detected).

TEAM SCORES: Setto YES or NO. Default is NO. Set to YES, then Team Play will be made available.

50 Team Play only works in a 4-Player Game. The totals for Players 1/ 3 (Team 1) & Players 2 / 4 (Team 2)
are then displayed individually as well as the combined score for BOTH TEAMS to enable Team Play
(Doubles). See Section 2, Chapter 1, Game Operation & Features, for non-adjustable Features.

51 LOCATION ID: 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.)

52 GAME ID: 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.)

VAL L0000 0000000000000 000000/70070/04
Feature Adjustments (01-12) FFF FF

To initiate, from the ADJUSTMENTS MENU, select the "T3" Icon with either the Red "LEFT" or

“T_—= | Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
I Mini-Icons to view the next or previous Adjustment in this group. Select and activate either of the "-" or
"+" Mini-lcons to change the setting, if desired (the Default Setting is noted in the definitions below). The display
will describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current
Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited.

Game Play, Rules, Settings and Explanation Subject to Change.

& 09§

Nr. ] | FEATURE ADJUSTMENT NAME: Definition

RAMP EB DIFFICULTY: Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE.
01 Note: Changes the number of Ramps for an Extra Ball from Bullet Holes.
EXTRA EASY = 6 Ramps. EASY = 9 Ramps. MODERATE = 9 Ramps.
HARD = 9 Ramps. EXTRA HARD = 12 Ramps.

RED RE-LIGHT DIFF.: Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE.
02 Note: Changes when advance R-E-D is lit. Normal = 1st RED Advance is always lit, then it toggles after
each hit for the following REDs.
EXTRA EASY = Never have to relite. EASY + MODERATE = Normal.
HARD + EXTRA HARD = Always have to relite.

START MULTIBALL DIFF.: Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE.
03 Note: Timers are modified for resetting the Drop Target.
EXTRA EASY = 2 seconds added to the timer. EASY = 1 second added to the timer.
MODERATE = 0 seconds added to the timer. HARD = 1 second removed from the timer.
EXTRA HARD = 2 seconds removed from the timer.

COMMAND CENTER DIFF.: Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
04 Default is MODERATE. '
Note: Sets what is "spotted” (lit) at Game Start.
EXTRA EASY + EASY = 1 on 1 flashing. MODERATE, HARD + EXTRA HARD = 0 on 0 flashing.

KICKBACK RELIGHT DIFF.: Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is HARD.
05 Note: Sets when the Kickback is Lit for the player (GS = Game Start; BS = Ball Start)
EXTRA EASY + EASY = ON at Ball Start. MODERATE + HARD = ON at Game Start.
EXTRA HARD = NOT ON at Game Start.

VIDEO MODE DIFF.: Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
06 Default is MODERATE.
Note: Sets how some factors of the Video Mode are are sped up or slowed down.
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Feature Adjustments 07-12 continued on the next page.
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Feature Adjustments Continued. FHE EF Adjustments subject to change.

T=| FEATURE ADJUSTMENT NAME: Definition |

MYSTERY DIFF.: Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE.
Note: Controls how many of some awards you get (e.g. Moderate = 2 escapes, 2 Security Levels & 2
Command Centers).
FINAL BATTLE DIFF.: Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
08  Defaultis MODERATE.
Note: This adjust the difficulty of Final Battle.

DISABLE RPG: Setto YES or NO. Default is NO. Set to YES to disable the RPG Backbox Feature
(Cannon Kicker Coil Q5, Motor & Relay Board Q20 and/or 5-Bank Target Switches 41-45). Programming
will be adjusted accordingly. This adjustment allows the Technician to repair or replace the coil and/or
motor required for this feature at a future date.

RPG ATTRACT MODE: Setto ON, OFF, ON—NO SOUNDS or ON—NO SND OR FLSH.

Default is ON—NO SOUNDS. Set to ON, for this game to demonstrate the RPG Backbox Feature every
few minutes in the Attract Mode, with 3 choices: ON— with Sound & Flashing, ON— with Flashing & No
Sound (Default) and ON— with No Sound & No Flashing.

ADULT CONTENT ENABLED: Setto YES or NO. Default is YES. Set to NO to disable "adult content" in

07

09

10

" audible (sounds FX and/or Speech). Speech, sound and/or graphics are replaced with more suitable calls.
BUTTON INSTALLED: Setto YES or NO. Defaultis NO. Set to YES if the optional lighted Launch Button
& Cover Plate is used in lieu of the Gun Assembly.
12

If interested in purchasing this Optional Kit to remove the Gun from your game, see the Pink Pages,
Cabinet Parts, or the Blue Pages, Gun Assembly, for more information.

FITFTTIIIIIIIIIIIIIIIIIIIIINIIIIIILy

For further customization of Game Play Difficulty or Game Play Type or how to
RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.
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gcp Custom Message

I1% T To go directly to Standard Adjustment 31, Custom Message, from the ADJUSTMENT MENU, select
<iT the "CUST MSG" Icon with either the Red "LEFT" or Green "RIGHT" Buttons and press the Black

—= = "ENTER" Button. At the 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, "REQUEST INSTALLED" is

saa| i
DIAG | HUD IN=TIRESET|ITOUEICUIT

HRIACD TO ADJUSTHENTS MERHUFRIN

{rii

CUITHELP
ROT CUSTOM MESSHLE ROT

VAL 0000000000000 00000000000004

For further customization of Game Play Difficulty or Game Play Type or how to
RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.
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Chapter & of 7

Go To Installs Menu

Overview

The Portals™Service Menu System provides 14 Installs to vary Game Play (Feature Adjustments) Difficulty
or Game Play Type and Install Factory (restores all adjustments to Factory Defaults).

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
fo be disabled, so any Install changes can be made.

For detailed customization or to check current Adjustments Defaults (either changed by YOU in the
Adjustments Menu or by this Installs Menu or for Factory Default Settings), see Section 3, Chapter 4, GO TO
ADJUSTMENTS MENU. Important: Before preceding, write down any previously changed Adjustment
Defaults. After completing one or more of the Installs in this Chapter, go back to the ADJUSTMENTS MENU to
see which Standard and/or Feature Adjustments have changed (Feature Adjustments and/or settings are
subject to change during production, and may differ than what is described in the tables at the end of this chapter).
If the settings are not to your liking, perform one of the following:

1.: Manually change the Standard & Feature Adjustments Settings (perform task in the ADJUSTMENTS
MENU, see Section 3, Chapter 4, GO TO ADJUSTMENTS MENU).

2.: Install Factory (see Page 49, end of this chapter) to reset all of the Standard & Feature Adjustments back
to the Factory Default Settings.

Multiple Installs can be set to vary game play; however, for Installs that have one or more Adjustments in
common, the last "Install" selected & activated, will supersede any previously changed Adjustment(s) from any
prior Installs. Any adjustments which you changed and are not affected by the Install will remain as set.

For example, if you want a 5-BALL Game set o EXTRA EASY: Select and activate the "5BAL" Icon first (which
will typically change any Feature Difficulty Adjustments to HARD), then select & activate the "X.EZ" Icon to
change back the Difficulty Adjustments to EXTRA EASY. However, if the "X.EZ" Icon was selected & activated
first, then the "5BAL" Icon was selected & activated, the game will be set to a 5-BALL Game set to HARD.

T TITITIIIIITIII I I I I I I I I I I I I Iy
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

* * A WARNING: A
‘ Selection & activation of the
MORE MORE  PREU UIT “Install Factory" Icon, will

These non-selectable  Select and activate Select and activate Select and activate change a" Ad ustments & I
seleoted Mang only when o return to the ——to QUIT, exits & to view HELP Installs to the actory Default!
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there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Icon at that menu level
available for selection. will cycle continuously. To exit a disg.'a&/ where no Icons are
available for selection, pressing any buitton will exit the display.

ﬁ GO TO INSTALLS MENU

After entering Portals™, the MAIN MENU now appears. Select the "INST" /con in the MAIN MENU with

IMNET either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
I and press the Black "ENTER" Button (the Start Button operates in the same manner). The INSTALLS

MENU appears. Continue through this chapter for the explanation & usage of the Icons in the INSTALLS MENU.

View Pages 49 & 50 for an Overview of the Standard & Feature Adjustment(s) which have changed upon selection.

Install Extra Easy

To initiate, from the INSTALLS MENU, select the "X.EZ" Icon with either the Red "LEFT" or Green
U EZ | 'RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to EXTRA EASY.
=== "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "X.EZ" Icon flashing.

Install Easy

To initiate, from the INSTALLS MENU, select the "EASY" Icon with either the Red "LEFT" or Green
A%Y | "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to EASY.
J "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "EASY" Icon flashing.
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View Pages 49 & 50 for an Overview of the Standard & Feature Adjustment(s) which have changed upon selection.

Install Normal
To initiate, from the INSTALLS MENU, select the "FACT" Icon with either the Red "LEFT" or Green
ACT

"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficuly is reset to Factory
Default Settings. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the
"FACT" Icon flashing.

Install Hard

To initiate, from the INSTALLS MENU, select the "HARD" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to HARD.
4 "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "HARD" /con flashing.

AED
@ Install Extra Hard

To initiate, from the INSTALLS MENU, select the "X.HD" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to EX. HARD.
J "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "X.HD" Icon flashing.

Install 3-Ball

To initiate, from the INSTALLS MENU, select the "3BAL" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to 3-BALL PLAY.
| "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "3BAL" Icon flashing.

Install 5-Ball

To initiate, from the INSTALLS MENU, select the "5BAL" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to 5-BALL PLAY.
I "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "5BAL" Icon flashing.

$ .50 Competition (a.k.a. IFPA)

To initiate, from the INSTALLS MENU, select the "PAY" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT
J PAY MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "PAY" Icon
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Free Play Competition (a.k.a. EXPO or PAPA)

To initiate, from the INSTALLS MENU, select the "FREE" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT

Y FREE MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "FREE"
Icon flashing.

Install Home Play

To initiate, from the INSTALLS MENU, select the "HOME" Icon with either the Red "LEFT" or Green

OHE "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to NORMAL HOME
) PLAY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "HOME" Icon

flashing.

Film Star Reset

To initiate, from the INSTALLS MENU, select the "STAR" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to EASY HOME
) PLAY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "STAR" Icon
flashing.

Install Novelty

This setting is recommended where local laws restrict certain game features.

Holl J To initiate, from the INSTALLS MENU, select the "NOV" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to RESTRICTED PLAY.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "NOV" /con flashing.

™
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View below & next page for an Overview of the Std. & Feature Adjustment(s) which have changed upon selection.

F"- Install Add-A-Ball

This setting is recommended where local laws restrict certain game features.

To initiate, from the INSTALLS MENU, select the "A.A.B" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to RESTRICTED PLAY.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "A.A.B" Icon flashing.

Install Factory (ONLY affects all Adjustments/Installs)

To initiate, from the INSTALLS MENU, select the "FACT" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. 4\ All Standard & Feature Adjustments
4 which were changed in the INSTALLS or ADJUSTMENTS MENU are returned to the Factory Defaults.

FITITIFIIIIIIIIIIIIIIIIIIIRIIIIINII L4

Overview of Standard Adjustment Changes upon selection of an Install:

TERRE N E

INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL
EXTRA EXTRA

- STANDARD apjustment name  EXTRS EABY  NORMAL  HARD HARD 3.BALL  5-BALL
10 | EXTRA BALL PERCENTAGE 30% 25% 20% 15% 10% 20% 10%
14 BALLS PER GAME 03 05
38 FREEZE TIME 0:12 0:10 0:08 OFF OFF 0:08 AUTO

- STANDARD apsustmENT NAME MPE- Y, HOME ;RTEAL:( -A- :s::;:(
01 REPLAY TYPE NONE SAUTIO|N! oo
03 REPLAY AWARD EX.BALL | Install Factory
04 REPLAY LEVELS NONE gtfﬁcﬁélgogé’aﬂre
06 SPECIAL AWARD POINTS | EX.BALL | Adjustments which
08 FREE GAME LIMIT NO FREE... | NO FREE... mesfggtfgggf inthe
09 EXTRA BALL LIMIT NO EXTRA... 09 ADJUSTMENTS
10 | EXTRA BALL PERCENTAGE 20% 20% chE""__gc%er;eng%‘;t‘;’
1 GAME PRICING USA3 (see the Adjustment
13| MATCH PERCENTAGE 10% OFF OFF | [ables on Fage 58 for
15 TILT WARNINGS 02 02
18 |GRAND CHAMPION AWARDS 00 00
19| HIGH SCORE #1 AWARDS 00 00
20| HIGH SCORE #2 AWARDS 00 00
21| HIGH SCORE #3 AWARDS 00 00
22| HIGH SCORE #4 AWARDS 00 00
23| GRAND CHAMPION SCORE 25,000,000
24| DEFAULT HIGH SCORE #1 20,000,000
25| DEFAULT HIGH SCORE #2 15,000,000
26 | DEFAULT HIGH SCORE #3 10,000,000
27| DEFAULT HIGH SCORE #4 5,000,000 * f Competition
30 FREE PLAY NO YES YES YES Mode was set, it is
5| GAME RESTART o W suggested o lntal
38 FREEZE TIME 0:10 Adjustments to the
42 | COINDOOR BALL SAVER ## | (YES)** | (YES)* o . i
43| COMPETITION MODE *:* YES % YES ** desired.

= Adjustment 42 Default will not change; Installing $ .50 or Free Play Competition will override this Adjustment regardless of the setting.
*xx |f Adjustment 43 is changed back to NO after this Install, the Competition Mode /nsta// will be canceled (l‘umed off).
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FITITIFIIIIIIIIIIIIIIIIIIIRIRIILIAI L4

Overview of Feature Adjus’rmen’r Changes upon selection of an Install:

% (36
IN THE TABLES BELOW. EHE':'_ RCT REL n.HD| EAL EAL

INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL

EXTRA NORMAL EXTRA
FEATURE apjusTment name EASY EASY  (FACTORY) HARD HARD 3-BALL  5-BALL
01 RAMP EB DIFFICULTY EX. EASY EASY | MODERATE | HARD EX.HARD | MODERATE | HARD

02 RED RE-LIGHT DIFF. EX. EASY EASY |MODERATE| HARD EX.HARD | MODERATE | HARD
03| START MULTIBALL DIFF. EX. EASY EASY | MODERATE| HARD EX.HARD | MODERATE | HARD
04| COMMAND CENTER DIFF. EX. EASY EASY |MODERATE| HARD EX.HARD | MODERATE | HARD

05| KICKBACK RELIGHT DIFF. | EX.EASY EASY HARD HARD EX.HARD | MODERATE | HARD
06 VIDEO MODE DIFF. EX. EASY EASY |MODERATE| HARD EX.HARD | MODERATE | HARD
07 MYSTERY DIFF. EX. EASY EASY | MODERATE | HARD EX.HARD | MODERATE | HARD
08 FINAL BATTLE DIFF. EX. EASY EASY | MODERATE| HARD EX.HARD | MODERATE | HARD

AN THE TABLES BELOW. FAY  FREE HOHE [ETAR |00 JRAE  FACT

INSTALL INSTALL

FEATURE apsust™MENT NAME

NOVELTY L  FACTORY

RAMP EB DIFFICULTY EX. EASY 8Aéﬂggiﬁon of
RED RE-LIGHT DIFF. EX. EASY Install Factory
START MULTIBALL DIFF. EX. EASY gt"gg\dcaf;/gogéé ?gre
COMMAND CENTER DIFF. EX. EASY Adjustments which
h d in th
KICKBACK RELIGHT DIFF. EX. EASY INSTALLS o 1€
VIDEO MODE DIFF. EX. EASY ﬁn%.msmems ;
1 t
MYSTERY DIFF th Factory Dersuts
FINAL BATTLE DIFF. EX. EASY (see the Adjustment
Tables on Page 38 for
details).

FITITIIIIIIIIIIIIIIIIIIIIIIIAIAAIAI L4

For how to RESET Audits (also can RESET H%h Scores, Credits or Reset All
AdJus’rmenfs) see Section 3, Chapter 6, GO TO RESET MENU.
Rl

SERE | ENAEE 2 ST
EI] 10 REEET I‘-iIEHI.I REEET COIN RUDITS RESE

ETDCKEDFACT MORE| | MORE
RESET FACTORY KESET
1

'y (Select any Reset...) (Reset all Audits, Ad"usimen{s & Installs)

™

I | IS
8ection 3, Chapter 5 TJA L?J j Go To
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Go To Reset Menu

Overview

The Portals™Service Menu System provides five (5) functions to reset Coin & Game Audits, High Scores,
Credits or to reset ALL AUDITS, ADJUSTMENTS & INSTALLS back to the Factory Default Settings.

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
to be disabled, so any Reset changes can be made.

T TITITIIIIITII IV I I I I I I I I VI I I I I I Is4
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

As soon as any Reset Icon is
MORE MORE  PREU UIT _selected & activated, the
These non-selectable  Sefect and activate Select and activate Select and activate Informahon assoclafed Wlfh

seiSomseppearintve "o return fothe fo QUIT, exits &  to view HELP the Reset Icon, is lost!
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Icon at that menu level

available for selection. will cycle continuously. To exita disg.'a&/ where no Icons are
u

available for selection, pressing any 'on will exit the display.

GO TO RESET MENU

After entering Portals™, the MAIN MENU now appears. Select the "RESET" Icon in the MAIN MENU
with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same
manner) and press the Black "ENTER" Button (the Start Button operates in the same manner). The

. -

RESET MENU appears. Continue below for the explanation & usage of the Icons in the RESET MENU. 8

@

3 . m

% Reset Coin Audits S

To initiate, from the RESET MENU, select the "COIN" /con with either the Red or Green Buttons and -

Cjp| press the Black Button. 4 ONLY the Coin Audits (05-13) will be reset to zero (0), Factory Default c?:
'l Settings. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "COIN" /con

flashing .

\)
<)
®

(<))

I:l Reset Game Audits

To initiate, from the RESET MENU, select the "AUD" Icon with either the Red or Green Buttons and

HLD |Press the Black Button. g\ ONLY the Game Audits (07-04) & Standard Audits (01-67) will be reset to
I zero (0), Factory Default Settings. Note: Coin Audits (05-13) & Software Meter Audit (14) will not be

reset. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "AUD" Icon flashing.

press the Black Button. £\ ONLY the High Scores will be reset to the current values. Note: If these
| five (5) adjustments were not personally changed by you, the Factory Default Settings will be used (see
Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Standard Adjustments 18-22). "REQUEST
INSTALLED" is indicated and returns to the RESET MENU with the "HSTD" Icon flashing.

Reset Credits

To initiate, from the RESET MENU, select the "CRED" Icon with either the Red or Green Buttons and
press the Black Button. £\ All Credits will be reset to zero (0), Factory Default Settings. "REQUEST
INSTALLED" is indicated and returns to the RESET MENU with the "CRED" Icon flashing.

Reset High Scores
To initiate, from the RESET MENU, select the "HSTD" Icon with either the Red or Green Buttons and
HETD

il B

Factory Reset

It To initiate, from the RESET MENU, select the "FACT" Icon with either the Red or Green Buttons and
T| press the Black Button. A All Audits (except for Audit 14, Software Meter), all Adjustments and
Installs will be reset to the Factory Default Settings. Note: To RESET ONLY the ADJUSTMENTS &
INSTALLS (leaving all the Audits alone), see Section 3, Chapter 5, GO TO INSTALLS MENU, Install Factory.
"REQUEST INSTALLED" is indicated and the Service Menu is exited, returning to the Attract Mode.

TERMINATOR =
Go To 4 ‘=2 0O L’/ 108 IANWE =20 Tgections, Chapter 6
Rose M RISELZVIACHINES Pago
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Example:

After entering Portals™, the MAIN MENU now appears. Use the Red "LEFT" or Green "RIGHT" Buttons to
select the "RESET" Icon (GO TO RESET MENU).

(Il
DlaG | ALD | ADT JIN:TJRESER[TOUREUTT
FilH  CO 70 RESET MEHU  [FRIR

Press the Black "ENTER" Button to activate this ICON. The RESET MENU now appears with the "COIN"
Icon (RESET COIN AUDITS) flashing:

. AUD H=TOCREDFRCT| MORE

RESET COIH AUDITS  |KESET

From the RESET MENU, select any of the Icons ("COIN", "AUD", "HSTD", "CRED") with either the Red or Green
Buttons and press the Black Button to activate the ICON chosen. After the ICON is selected & activated,
"REQUEST INSTALLED" is indicated and is returned to the RESET MENU with the previously selected Icon
flashing.

& 09§

Important:

@
o
)
P>
®
»
®
—t—

AT THIS TIME, DO NOT PRESS THE START BUTTON OR BLACK BUTTON
AFTER SELECTING ANY OF THE FIVE (5) ICONS UNLESS THIS IS WHAT IS
DESIRED. THE INFORMATION ASSOCIATED WITH THE RESET ICON WILL
BE LOST! PLEASE READ THE PREVIOUS PAGE FOR EXACTLY WHAT WILL
HAPPEN IF ANY OF THESE FIVE (5) ICONS ARE SELECTED & ACTIVATED.

Before performing any RESET, write down your last Audit Totals (see Section 3, Chapter 3, GO TO AUDITS
MENU) and any personalized Adjustment changes you may have made (see Section 3, Chapter 4, GO TO

SEQUEST
INSTHLLED

If the "FACT" Icon is select and activated, "REQUEST INSTALLED" is indicated and the Service Menu is exited,
returning to the Attract Mode. See the previous page for explanation & usage of the Icons in the RESET MENU.

™

Section 3, Chapter 6 ' | < Go To
Page 52 S— J Reset Menu




T@DS Go To Tournament Menu

Overview :
TOURNAMENT PINBALL SYSTEM ’ e ‘
The Portals™ Service Menu System provides 6 Steps ' A ..'H' {_i *2'.21’“ g i'!-

necessary to SET-UP, START, MONITOR and END -m
Pinball Tournaments on your Tournament Pinball System
Ready Pinball Game. OPTIONAL EQUIPMENT &

Chapter 7 of 7

HARDWARE (SOLD SEPARATELY) ARE REQUIRED Tournament Operation Note:
FOR PROPER OPERATION AND USE OF THIS MENU. .

The use of the Tournament Equipment and/or
Game code may get upgraded during production; running a Tournament is OPTIONAL and to be
compare all Tournament Adjustments & Audits in the used solely in the discretion of the owner.
display with the manual and make any corrections to the . .
Tournament Adjustments and/or Audits Tables (next It is the sole responsibility of the operator to
page), as necessary. Tournament Adjustments & Audits ensure that this product is used in conformity
are subject to change (with or without notice). To view with all applicable laws. Stern Pinball, Inc.®
Tournament Adjustments & Audits in the display, enter disclaims any such responsibility.
the Portals™ Service Menu System. When any change L . .
is made and then the next / previous item is selected (or Due to continuing product innovation,
the Sub-Menu is exited), the display will momentarily information in this chapter is
flash REQUEST INSTALLED. For details on Earnings, subject to change without notice.

Standard & Feature Audits, see Section 3, Chapter 3,
GO TO AUDITS MENU. For details on Standard &
Feature Adjustments, see Section 3, Chapter 4, GO
TO ADJUSTMENTS MENU.

For more details on the equipment & hardware required,
Installation and Set-up, read the ToPS"Tournament
Pinball System Kit Installation Manual (SP/ Part
Number: 780-6011-00) provided in the Optional
Tournament Kit (SPI Part Number: 502-5011-00), not included with this ToPS ™ Ready Pinball Game.

quipment & hardware consists of:
Electronic 7 X 80 Multi-Color Dot Display (secured above the Backbox), Tournament Serial Interface (TSI)
Board (secured in the Backbox), Tournament Button + Lamp (secured onto the Front Molding) and all
necessary wiring, hardware and documentation (which also provides suggestions and Tips for ToPS ™).

To order, contact your local Distributor (view Pages DR. ©® & @ in the Find-It-In-Front: Dr. Pinball). You can also
call Technical Support or visit our website (details on the back cover of this manual).

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
to be disabled, so any Tournament changes can be made.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E E] Move LEFT or RIGHT, select previous / next or
move backwards / forwards.
* * E E'I DECREMENT (-} or INCREMENT (+) displayed
m mm E ) value or select previous / next.
MORE MORE PREW uIT

T*;CESE non-selectable  Sefect and activate Select and activate Select and activate
ons appear in the

selected Menu only when _ [0 return to the to QUIT, exits & to view HELP
there are MORE lconsto PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a dfsg.'a&/ where no Mini-Icons are
available for selection, pressing any buitton will exit the display.

'iEIr GO TO TOURNAMENT MENU (OPTIONAL USE ONLY)

After entering Portals™, the MAIN MENU now appears. Select the "TOUR" /con in the MAIN MENU with

either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)

and press the Black "ENTER" Button (the Start Button operates in the same manner). The
TOURNAMENT MENU appears. Continue through this chapter for the explanation & usage of the Icons in the
TOURNAMENT MENU.

Tournament Adjustment & Audit Tables on the next page.

= | o o=
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FiHIA Co TO TOURMAMENT MENU FRIE
|

e

[FEUR TOURHAMENT ADJUSTHMENTSTHNE
4

il

2

R FF TOURNAMENT ADJUSTMENTS 01-10 £ = &

TOURNAMENT
ADJUSTMENT
TABLES

Nr. ADJUSTMENT NAME oAby orouR. HN- ADJUSTMENT NAME DEiRhlT orQUR.
01 CREDITS PER PLAY 02 06 START DATE JANUARY 1

02 JACKPOT BASE $20.00 07 END DATE FEBRUARY 1

03 JACKPOT INCREMENT $00.50 08 # OF PRIZES 03

04 JACKPOT MAX. $2,500.00 09 AWARD TYPE CASH

05 CURRENT DATE/TIME JANUARY... 10 SHOW PLAYER’S CASH YES

Note: The above adjustments must be set just before selecting and activating the "STRT" Icon (START TOURNAMENT).
See the following pages for explanation and more details.

FiHIA Co TO TOURMAMENT MENU

-

>

L’RIE

LT

AUD JTERTPREY

SICH MESSACES A-E
4

»

FAFF SIGN MESSAGES A-B (ADJUSTMENTS 11-12) &9 = &

Nr. ADJUSTMENT NAME

1 LOCATION MESSAGE

USA YOUR
DEFAULT SETTING

ON

Nr.

ADJUSTMENT NAME

12 PRIZE MESSAGE

YOUR
SETTING

usA
DEFAULT
ON

(7p]

SV 0000000000000 000000004
99 STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:

g B HiE [0 > b > |
[ICURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :

: NN [ 110 .

®

=

See Adj. 06 & 07 above >>

TOURNAMENT START DATEO: TOURNAMENT END DATE :O
TOURNAMENT AUDIT TABLE

aoueulIO}iad Supjoed] ypny pjelq 404 o3ed siy} dog

: |

-

TOURHAMENMT RUDITS

7 FF TOURNAMENT AUDITS
0124 =S
Audit definitions follow in this Chapter.

e e
EMD |FRIZ EXTIPREN MORE
4

TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS

Section 3, Chapter 7
Page 54
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| Tournament Adjustments (01-10) FHEE EFE

=ET || To initiate, from the TOURNAMENT MENU, select the "SET UP" Icon with either the Red "LEFT" or
UF Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

4 Mini-lcons to view the next or previous Tournament Adjustment in this group. Select and activate either of
the "-" or "+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The
display will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

IMPORTANT FOR TOURNAMENT USERS: Select the settings carefully. For Tips for ToPS™ (different
Tournament Sample Set-Ups, etc.), view the TOPS™Tournament Pinball System Kit Installation Manual (SP/
Part Number: 780-6011-00) provided in the Optional Tournament Kit (SPI Part Number: 502-5011-00). Before
allowing players to begin after you've started a Tournament, double-check the Normal Mono-Color Dot Display
and Top Multi-Color Dot (Beta Brite®) Display to ensure everything you want is displayed correctly. Once a
Tournament is started, no adjustments can be made until you end the Tournament (by selecting the "END" Icon).
Allowing players to qualify, then ending a Tournament prematurely to make corrections will affect the outcome of
the Tournament. View the ToPS ™ Manual for more details.

WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or removal of the CPU/Sound Board Batteries.
Nr. TOURNAMENT ADJUSTMENT NAME: Definition

01 CREDITS PER PLAY: Set between 01 - 10. Default is 02.
Set the maximum number of Credits that may be accumulated per game.

JACKPOT BASE: Set between $00.00 - $999,999.00 (increments of $1). Default is $20.00.
02  Set the initial Prize Pool Amount to be offered for the Tournament. Note: The displays will present the
words "PRIZE POOL" in lieu of the word "JACKPOT".

JACKPOT INCREMENT: Set between $00.00 - $999,999.99 (increments of 1¢). Default is $00.50.
03 Set the Prize Pool Increment which will increase the Prize Pool Amount with each Tournament Game
played.

JACKPOT MAX.: Set between $00.00 - $999,999.00 (increments of $1). Default is $2,500.00.
04  Setthe maximum cap to be placed on the Prize Pool during a Tournament. Note: The displays will
present the words "PRIZE POOL" in lieu of "JACKPOT".

CURRENT DATE/TIME: Set the current date and time. After setting the Start and End Dates in
05  Tournament Adjustments 6 & 7, the Tournament will then start automatically*. *Requires the
TIMEKEEPER™ |IC (included in the kit) installed in Location U212 on the CPU/Sound Board.

START DATE: Set between JANUARY through DECEMBER. Default is JANUARY.
06  After the month desired is set, a valid day must be set. To Start a Tournament, go back to the
TOURNAMENT MENU and select the "STRT" Icon (see the next page).

END DATE: Set between JANUARY through DECEMBER. Default is FEBRUARY.
07  After the month desired is set, a valid day must be set. To End a Tournament, go back to the
TOURNAMENT MENU and select the "END" Icon (see the next page).

# OF PRIZES: Set between 01 - 05. Default is 03. Set the maximum number of Prize Positions to be

awarded during a Tournament. Selections (cannot be changed) are as follows:
Set to 01, the Tournament Winner is awarded 100% of the Prize Pool.

08 Set to 02, the 1st & 2nd place winners are awarded 70% / 30%, respectively.
Set to 03, the 1st, 2nd & 3rd place winners are awarded 50% / 30% / 20%, respectively.
Set to 04, the 1st, 2nd, 3rd & 4th place winners are awarded 50% / 25% / 15% / 10%, respectively.
Set to 05, the 1st, 2nd, 3rd, 4th & 5th place winners are awarded 50% / 20% / 15% / 10% / 5%,
respectively.

AWARD TYPE: Set to CASH, POINTS, TICKET, NONE or PRIZE. Default is CASH.

This adjustment determines how the Prize Pool is to be represented in the Attract Mode on both
the Normal and top Beta-Brite® Displays.

09
Select CASH for the displays to represent the Prize Pool amount (based on Jackpot Base and Max.) in
$Dollars. Select POINTS for the displays to represent the Prize Pool amount in Points. Select TICKET for
the display to represent the Prize Pool amount in Tickets. Select NONE NOT TO represent the Prize Pool
amount (if prize(s) to be awarded are not Cash, Points or Tickets). Select PRIZE, if applicable.

SHOW PLAYER’S CASH: Setto YES or NO. Default is YES.

10  When setto YES, both the Beta-Brite® Multi-Color Dot Display and the Normal Mono-Color Display
exhibit the Cash amount in the Attract Mode.

B R AR R s | )¢ =5
=EMINDTOR =
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Start Tournament (select only after Set-Up is completed)

To initiate, from the TOURNAMENT MENU, select the "STRT" Icon with either the Red "LEFT" or Green
= TF T "BIGHT" Buttons and press the Black "ENTER" Button. The "START TOURNAMENT?" MENU

I appears with the "NO" Mini-Icon flashing.
If Set-Up (Tournament Adjustments) was not
completed OR the Tournament Audits were not
recorded from the prior Tournament, exit this Menu STF'F:T Tl:lI_IF“""II:||".IE|"'I-|”-'ll
by activating the "NO" Mini-Icon. If Set-Up was
completed and the Tournament Audits were
recorded, select and activate the "YES" Mini-Icon. M YES GUITH
The Pinball Game is set to Tournament Ready
Mode (the Flashing Tournament Button must be depressed for a Tournament Game after the proper credit is
inserted). "REQUEST INSTALLED" is indicated and returns to the TOURNAMENT MENU with the "STRT" Icon
flashing. Note: If the "STRT" Icon appears to be non-functioning, it is because a Tournament is in progress. The
Tournament must first be stopped (select and activate the "END" Icon in the TOURNAMENT MENU).

? Stop Tournament (select only after a Tournament is started)

To initiate, from the TOURNAMENT MENU, select the "END" Icon with either the Red "LEFT" or Green
EMD "RIGHT" Buttons and press the Black "ENTER" Button. The "END TOURNAMENT?" MENU appears
I with the "NO" Mini-Icon flashing. If the
Tournamegt Wﬁg nﬁ/tl cor/np/et?fd, hexigr this Menu by
activating the "NO" Mini-Icon. If the Tournament was
completed (the End Date set has passed), select and EHD T|:|I_IF:I"'IF“"'IEI"'I-I--‘-"l
activate the "YES" Mini-Icon. The Pinball Game is
taker77_ out of TouTCajlment Read)’/ MTode (to readjust l]'_'l_'![ [ E
any Tournament Adjustments, the Tournament must YESGUIT
be "stopped”). "REQUEST INSTALLED" is indicated
and returns to the TOURNAMENT MENU with the "END" Icon flashing. Record your Tournament Audits at this
time as they will be reset (except for the "Accumulative Audits) if another Tournament is started!

& 09§

?ﬂ Tournament Prizes

L] [ To initiate, from the TOURNAMENT MENU, select the "PRIZ" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-Icons to view the next or previous Leader in this group. The display will describe the Leader
Placement (1st, 2nd, 3rd, 4th & 5th), Leader Name, 4-Digit Pin-Code, and Prize Pool portion for the Current
and Previous Tournaments. The current Leader (and related information) will remain in the display until the next
Leader is chosen or when the Sub-Menu is exited.

IEIr" Tournament Audits (01-12) R ¥

To initiate, from the TOURNAMENT MENU, select the "AUD" Icon with either the Red "LEFT" or Green
AUD "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-

I Icons to view the next or previous Tournament Audit in this group. The display will describe the Tourna-
ment Audit Number, Tournament Audit Name and the Current Tournament Audit Total (Value). The current
Tournament Audit will remain in the display until the next Tournament Audit is viewed or when this Menu is exited.

IMPORTANT FOR TOURNAMENT USERS: >>>> A L L of the Tournament Audits 01-12 are RESETONL Yifa
Factory Reset is done (see Section 3, Chapter 6, GO TO RESET MENU). >>>> Tournament Audits 01-06 are
RESET ONLY if a new Tournament is started. >>>> Tournament Audits 07-12 are NOT RESET*, they're
accumulative (totals accumulate since the first Tournament was played). *if no Factory Reset is done.

[N | TOURNAMENT AUDIT NAME: Definition |
TOTAL PLAYS: Provides the total number of Regular and Tournament Games played while a Tournament
01 is active (in progress). This total is derived by adding Tournament Audit 02, TOURNAMENT PLAYS, with
Regular Plays.
TOURNAMENT PLAYS: Provides the total number of Tournament Games played while a Tournament is
active (in progress).
TOTAL GA)ME EARNINGS: Provides the total Gross Earnings accepted, while a Tournament is active (in
progress).
TOTAL TOUR. EARNINGS: Provides the total Tournament Earnings (Audit 03 less Regular Game
Earnings) while a Tournament is active (in progress).
JACKPOT (PRIZE POOL TOTAL): Provides the total Prize Pool (Jackpot) Amount to be paid out while a
Tournament is active (in progress).
06 NET EARNINGS: Provides the total Net Earnings (Gross Earnings less Prize Pool) while a Tournament is
active (in progress).
Tournament Audits 07-12 continued on the next page.

*** Juaweudno}
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03

04

05
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G, Tournament Audits Continued. 4 FE
IHUD |

TOURNAMENT AUDIT NAME: Definition |

The following Tournament Audits WILL NOT BE RESET if a new Tournament is started. ALL AUDITS can be reset if a Factory Reset is done!

07 ACCUM. TOTAL PLAYS: Provides the accumulative total amount of Regular & Tournament Games played
since the first Tournament was played.

08 ACCUM. TOUR. PLAYS: Provides the accumulative total amount of Tournament Games played since the
first Tournament was played.

09 ACCUM. EARNINGS: Provides the total Gross Earnings accepted, since the first Tournament was played.

10 ACCUM. TOUR EARNINGS: Provides the accumulative total Tournament Game Earnings since the first
Tournament was played.

11 ACCUM. JACKPOT: Provides the accumulative total of Prize Pool (Jackpot) Amounts paid out since the
first Tournament was played.

12 #TOURNAMENTS: Provides the number of Tournaments (not individual Tournament Games) since the first
Tournament was played.

Z7Z|Sign Messages A-B (Tournie Adj. 11-12) ¥ EF

- To initiate, from the TOURNAMENT MENU, select the "A-B TEXT" Icon with either the Red "LEFT" or
TEHT Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

Mini-Icons to view the next or previous Tournament Adjustment in this group. Select and activate either of
the "-" or "+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The
display WI|| describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

INr| | TOURNAMENT ADJUSTMENT NAME: Definition

LOCATION MESSAGE: Set to ON, CHANGE or OFF. Default is ON.
When set to CHANGE, a new message can be set or the old one can be edlted (select the "+" Mini-lcon
to change settings until "CHANGE" appears in the display, then select the ">>" Mini-Icon to access.). At
the top left corner of the Display, the letter A is indicated (blinking) in the first available position. Vary the
11 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, "REQUEST INSTALLED" is indicated and then exits this sub-menu.

PRIZE MESSAGE: Setto ON, CHANGE or OFF. Default is ON.
Procedure identical to Tournament Adjustment 11, Location Message.

Tournament ...

Gec. 8

12

The DEFAULT LOCATION MESSAGE is:

STERN PINBALL PROUDLY PRESENTS...

The DEFAULT PRIZE MESSAGE is:

YOU CAN BE THE NEXT BIG WINNER!

IMPORTANT FOR TOURNAMENT USERS:

2 additional messages can be added by = N -
using the Beta Brite® Rem%te.lecl)rSe details =5-0:0400-0-8- 020
in the ToPS™ Tournament Pinba stem = 2B
Kit Installation Manual (SP/ Part Number 0-8-0-1:0-0-B- A=

780-6011-00 ided in the Optional 5.*.5 o
Tournament)lgirto ZISIEI Ple?rt A?umgé?:na Dn@o@uﬂ:ﬂz@ .?lagﬂlg
502-5011-00). - RN
'—gl—ﬂlﬂﬂﬂwﬂl*@ﬂﬂﬂ“ﬂﬁﬂlﬁ
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E’Z;';;% Section 4 Chapter 1 of 2

Parts Identification & Location
(The Pink Pages)

Overview This section provides the Part N and

locations of all the components in this Gection 4,
Pinball Machine. The parts are arranged
in 3 groups: BACKBOX, CABINET Table of Contents
and PLAYFIELD. Generic parts "
which may change as production Chapter 1: The Pink Pages
continues (quanéi)ty and/or size) are Overview .......cceeeeeeeenenene 59
listed together. Quantities greater than 0
indicates that the part is used in this BACKBOX:
game. Since quantity changes may Terminator® 3
occur, an item indicating no quantity
may be used. Compare the item which QBacll((bO)F(‘ Assll#k ffheo
needs to be replaced with the drawings ~ ©P€aker Fanel Assy. 1or the
: provided (the Posts, Sockets, Bulbs & Backbox & Assoc. Parts: ... 61
. > A Rubber Rings are drawn actual size). CABINET:
MIN ATOR 3 Major Assemblies & Ramps are detailed . .
: _l:.}sé NCHINES in the Blue Pages, Pages 75-98. Cabinet -General Parts

& Switches............ 62-63
PLAYFIELD:

Important: Read all "Take Note:" items.

Playfield - General Parts,
For Backbox Insert (Lamp Me*al RaiIS/Ba" Guides &
Board), Kicker & Motor, Switches (Above)
see the Blue Pages.  [NNNNRRRRORRRRRRIN 64-65

Playfield - General Parts &
Switches (Below)

Playfield Plastics (Screened
& Clear) & Decals

Playfield - Rubber Parts
Black

Playfield - Metal Posts

(Screws) & Nuts

Playfield - Small Bayonet
Type Bulbs & Sockets
Playfield - Large Bayonet

Type Bulb & Sockets

Playfield - Wedge Base Bulbs

Pinball Location Maint. Kit Available Cabinet

502-6002-79 & Sockets
This kit consists of 8 0z. Novus Wax #2 Fine Sl @  iiiiiiieciesiiececnnnes 74
(Red) (675-0003-01), cloth and all Rubber
Rings & Bulbs used in this Pinball Machine. Chapter 2: The Blue Pages
Ask your distributor about the Deluxe Over\{lew *. """"""" 75
Pinball Location Maintenance Kit Drawings Tor Major
which includes Flipper Rebuild Kits! Assemblies & Ramps76 08

—]'—J(ﬁ':
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Not sold as an assembly, order the individual part(s) actually required.
TERMINATOR 3 Backbox Assembly, 505-6002-79-79 (ltems 1-28)

+ ttem 20, [JEEE20

it

Button

Hole Plug
(Black) is
the optional

ToPS™ Ac-

cess Hole;
if removing
for the
Optional
ToPS™ Kit,
save with
the game.

For drawing and a break-down of parts on the Insert (Lamps,
Sockets, Coil, Motor, Ball, etc.) Assembly, see the Blue Pages,
Section 4, Chapter 2, Drawings..., Pages 94-97.

View p>

The T3 Insert, Backglass
& Film Art are Not Shown
in this Front View for clarity.

AP Take Note:

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

N2 BACKBOX PART NAME QTY. SPI PART N2
1 Backbox T3 Screened No Parts 1 525-5632-00-79

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

2  PCB Metal Mounting Plate 1 535-5809-14

ltem 2 is secured to ltem 1 by: #8 X 1/2" HWH AB (Zinc) (Qty. 13) (234-5101-00) and
#10 Washer 7/32" 1.D. X .5" O.D. X 1/16" Thick (Qty. 4) (242-5003-00)

3% CPU/Sound Board (Mono) Fcc-FEB98 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 ltem 2 by: #8-32 X 3/8" HWH MS (Qty. 19) (237-5903-00)

6A 3X Trans. Drvr. Bd. (UK/Special Apps.Only) 520-5068-01

6B Tournament Serial Interface (TSI) Bd. Tors™  520-5220-00

Item 6A is required for UK Games to support Auxiliary assemblies listed under the Coil
Matrix of Q1-Q32; also used for Special Applications such as Ticket/ Coin Dispensers
used in conjunction with Item 6B ToPS~ Tournament Serial Board.

7% Insert (White Wood, No Parts) 1 525-5630-00
For drawing and a break-down of parts on the Insert (Lamps, Sockets, Coil, Motor, Ball, etc.)
Assembly, see the Blue Pages, Sec. 4, Chp. 2, Drawings..., Pages 94-97.

8A Bracket (for Catch-Latch on Insert) 1  535-9290-00
Item 8A is secured to Item 1 by: #8 X 1/2" HWH AB (Zinc) (Qty. 3) (234-5101-00)

8B#* Bracket, Catch-Latch 1 535-9291-00
For Securing Hardware, see note under ltem 7 above.

9A Hinge, Loose Joint Left Hand Male 2 390-5051-00
Item 9A is secured to ltem 1 by: #10 X 1" PFH Black (Qty. 3/per) (237-5942-16)

OB#* Hinge, Loose Joint Rt. Hand Female 2 390-5051-01

For Securing Hardware, see note under Item 7 above.

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

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

10" “Fuse Ciip Holder (Socket) 5 205-5000-01
Item 10 is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (237-5805-00)

Note: Item 10, 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).

Associated
Parts (AP-)
listed in the
Parts Table on
the next page.

Right Side
Pivot Hinge

N2 BACKBOX PART NAME QTY. SPI PART N°

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

Above Item 11 is self-adhesive. Located on sides behind Iltem 7. Sold in 12" Lengths only.
Ballast cuasz-w 1/2" Core 120v 60 Hz 13W 1 010-5015-00

12 Ballast, EU / UK Only 5/8" Core 50/60 Hz 010-5015-01
Ballast Mounting Plate 1 535-8657-00

Item 12 is secured to Item 1 by: #6 X 5/8" HWH AB (Zinc) (Qty. 2) (234-5102-04)

13  Lock Mounting Plate 1 535-8128-01

14 Lock 5/8" Barrel, 3/4"g, 1.5" Flat Cam {  355-5055-00
Items 13-14 are secured by: #8 X 5/8" TP Torx T20 (Qty. 4) (237-5947-00)

15% #1 Roto Lock Male (on Cabinet) 1 355-5006-01

16 #1 Roto Lock Female (R2-0002-02) 1 355-5006-02

Item 16 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)

17 Back Vent Grill 2-1/2" X 18" 1 545-5072-02
Item 17 is secured by: Staple 5/16" (Qty. 24) (631-5000-00)
18 Fuse Description Decal (Generic)

19 "CAUTION - VERY HOT" Decal

20+ Button Hole Plug (BIk) (Happ #52-6214-00)
21 Fuse Label (UL) 820-6143-00
22+ Backbox Date Label 820-5091-00

1 820-6152-01

1

1

1

1
23:* Ribbon Cable, 20-Pin (4") 1 036-5000-04

1

3

9

820-6266-00
500-6566-00

24+ Ribbon Cable, 26-Pin (40") 036-5001-40
25% 1/4" Clamp (Double) 040-5000-23
26 1/2",3/4" & 1" Clamp (Single) 040-5000-XX

Items 25-26 are secured to Item 1 by: #8 X 1/2" HWH AB (Zinc) (Qty. 13) (234-5101-00)
-XX Note: for 1/2" use -06 (Qty. 1); for 3/4" use -08 (Qty. 2); for 1" use -09 (Qty. 6)

27+ Ground Strap (5") (by ltem 12) 1 600-5006-05

I

| r_'l I
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Not sold as an assembly, order the individual part(s) actually required.

T3" Speaker Panel Assy. for the Backbox, 515-6888-03 (ltems 1-15)
and Assoc. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (ltems AP-A - AP-C)

e

Qty. 2

g e " : :  — : by
Take Note: Front View
* An asterisk ( * ) indicates .
item(s) are not noted in AP (Broken View)
the pictorials. < B- ACP_ >
1.Ordering the complete
Speaker Panel Assembly,
515-6888-03 (ltems 1-15) H H :
will include all hardware. Qlde VIeW (Lald DOWh)
For clarity, the below drawing does not show the speaker(s).
6
For Securing Hardware, see the Parts Table below, under ltem 6. 7
Elay 7 8
; A} For Securing Hardware, see the Parts Table below, under Iltem 4. i N
N 23

For Securing Hardware, see the Parts Table below, under ltem 3.

e

[=]
5
b

1 )
I My ."‘f K IEI ~, \\

Ne SPEAKER PANEL PART NAME QTY. SPI PART N° INDIVIDUAL PART NAME QTY. SPI PART N° .
1  Speaker Panel (Black Wood) 1 B525-5515-00 | 15 Plastic Shield (Display Cover) 1 545-5884-00 .
2 Dot Matrix Disp. Bd. Mounting Bracket 2 535-8368-01 Item 15 is secured to ltem 2 by: #6 X 3/8" HWH AB (Zinc) (Qty. 8) (234-5000-00) ]

Item 2 is secured to Iltem 1 by: #8 X 3/4" HWH AB (Zinc) (Qty. 4/per) (234-5103-00) ] ) -E

3 Dot Matrix Display Board 128 X 32 1 520-5052-00 The Associated Parts AP-A thru AP-C are also noted in the Backbox o
Item 3 is secured to ltem 2 by (at corners): 3/16" X 3/8" Spacer Gray (Qty. 4) Assembly drawings on the previous page. +
(254-5000-18) and #6-32 X 1/2" HWH Swage (Serr) Zinc (Qty. 4) (237-5976-03) <
:tg{n ?)i(szgicgggg :)t‘:‘)lten:1 ; ((Saé ;h)? mg g?)?-:er\?sb{sf 3/4"))(Z 1 /4"(gtex 1S)p(gggr ngiég%'l;p ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY’S. a.

3 = - an - ems) Zinc A o -

4 Static Shield (Steel Plate) T T A s/ AS80C, BACKBOX PART NAME _QTY._SPI PARTNZ .
Item 4 is secured to Iltem 2 by: 1/2" X 1/4" Hex Spacer #6-32 Tap (Qty. 4) (254-5008-03) AP'A GUQIEES AEEmloly ( s ) 1 E2 el EEINY .
and #6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 2, on Left Side only) (232-5202-00) ORDER ONLY INDIVIDUAL PART(S) NEEDED: .

*  Edge Protector (on ltem 4 - o Ap-A1 Clear Backglass 25.906" X 19.187" 1 660-5038-02 (]

o Disg la Controllfsr Board F)CC FEB9S 2 545-5592-01 AP-A2 T3™ Film Art (#79) Main 1 830-5279-00 [+V)
Itgn 6is secﬁrez to ltem 4 by: 1/2" X 5/16" X i1 44 |D Spacer TJp (Qty53)2((2)5-455(2)15450-0())3 AP-A3 ¥g;MPI'2;rt‘I10ACr; zf:zgl) _Pzig..l FEE 1 gigjgg:gj?g—) m
#6-32 X 3/4" PPH MS (S Zinc (Qty. 3) (237-5504-00), 1/2" X 1/4" Hex S #6-32 Tap. . el "

@Qty. 1) (254-5008-03)(anec;n 5%-5?0)((1/3’" FJFSH MS (Sems; Zinc (Qty. 2) (géz-ggggr-m) | ap-a4 Bottom Plastic Lift Channel - 26-1/16" 1 545-5021-01

7 RF Shield 1 820-5092-00 AP-A5 Plastic Edging _(Left/ngr']t) -18-1/8 2 545-5018-14

Item 7 is secured inbetween: "ltem 6" and its’ mounting hardware described AP-AG* Tape (dOUbIe_Slded) (1 2 Length) 1 62?_65"005789
- 9 ' Note: AP-A6 secures AP-A3--A5 to AP-A1 (@7 & sz

8* Ground Strap (25") (on ltems 4,6,12) 4  600-5006-25 | Ap.B Pivot Hinge Left 1 535-7999-00
9*  1/2" Clamp (Single) (on ltem 4) 1 040-5000-06 | Ap-C Pivot Hinge Right 1 535-7999-01
10* Ribbon Cable, 14-Pin 1  036-5260-00 | Items AP-B & AP-C are secured to Backbox by: 1/4'-20 X 1-1/4" C.B. Sq. Neck (Qty. 4)

. _Pi ix Di i (231-5003-00), 1/4"-20 Flange Nut (Qty. 4) (240-5300-00) and
Item 10 Note: The 14-Pin cable connects the Dot Matrix Disp. Bd. to the Disp. Controller Bd. Fend Washer 1/4” 1., X 1" O.D. (Qly. 1) (242-5009-00)

11* Foam 3/16" Thk. X 1/4" X 36" 6 626-5026-00 | ltems AP-B & AP-C are secured to Cabinet by: 1/4"-20 X 7/8" Carriage Bolt Sq. Neck

Ab: I 11 i If-adhesive. Located betw It 3& 17. Soldin 12" Length: Iy, (Qty. 2) (231-5014-00), Hinge Spacer (Qty. 2) (530-5099-00), Washer 1/4" |.D. X 7/8" O.D. X
ove ltem 111s selfadhesive. Focatedibetween tems o1 T=5EngTs OV | 376" Yellow (Qty. 1/per) (242-5016-01), Fend Washer 1/4 LD, X 1" O.D. (Qty. 1/per)
12 Speaker (Shld.) 4" 8Q MG Elec #4060SH 2 031-5004-01 | (242-5009-00) and 1/4"-20 Flange Nut (Qty. 1/per) (240-5300-00)

13 Speaker Girill (Black w/no Artwork) 2  535-8081-01 | Note: inside cabinet holes are covered by BLACK MYLAR COVER DISCS (QTY. 2)

14 Speaker Panel Hook Bracket 2 535-7009-02 (820-5041-00) to hide securing hardware (AP-B & AP-C above) from player view.

Items 12, 13 & 14 are secured by: #8 X 3/4" HWH AB (Zinc) (ltems 12/13: Qty. 4/per;
Item 14: Qty. 2/per) (234-5103-00)
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For Backbox Parts
see the previous two pages.

For Insert, see the Blue Pages.
SMRCHIN

Fled

Enlarged
View of Item 19

Cabinet - General Par’rs B & Swdches D

inside the Coin Door, Item 17.

For usage, see Section 3, Chapter 1, Portals
Service Menu lntrudu:tlnn Page 8.

Take Note:

Item 5, T3™ Gun Shooter
can be replaced with an
optional Lighted Button &
Plate Assembly, see the Blue
Pages (Page 76) for details.

fond

Item 11, Button Hole Plug
(Black) is the Optional
Tournie Button Access Hole.
If removing for the Optional
Tournament Button, save with
the game.

19B-R-G [ "
QTY. SPI PART N°

N2 CABINET PART NAME
1  T3™ Screened Cabinet (No Parts) 525-5395-15G-79

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  {  500-6388-02

Item 3 includes the Switch. FOR SWITCH ONLY see ltem 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 T3™ Gun Shooter + Conn. Assembly {1  500-5698-02-79

Item 5 is secured by: 1/4-20 X 1-1/4" Carriage Bolt Sq. Neck Black (Qty. 4) (231-5003-00),
1/4-20 Flange Nut (Qty. 4) (240-5300-00) and 1/4" Split Lock Washer (Qty. 4) (244-5000-00)
FOR A BREAKDOWN OF PARTS SEE THE BLUE PAGES: Sec. 4, Chp. 2, Page 76.

6 Flipper Button (White) Assembly 2 500-5026-38

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 Items 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

ltem 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 500-5757-02-00
Item 10 requires: Self-Adhesive Foam Rubber 3/8" X 3/16" X 20-3/8" (626-5001-00).

114 Button Hole Plug (BIk) (Happ #52-6214-000 {1  500-6566-00
12 P/F Glass (Tmprd.) 21" X 43" X 3/16" 1 660-5001-00

Item 33J (On/Off
Switch) is located
under the Cabinet
(Front Right) directly
elow the Power Box.

Take Note:

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

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

N2 CABINET PART NAME QTY. SPI PART N?
13 Hex Key Allen Wrench 5/16" 1 777-0001-00
14 Corrugated Tubing Black 14"e x2.6'Lg. 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" (Qly 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

Item 17 is secured by: 1/4"-20 X 1-1/4" Carriage Bolt 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. 3)
(242-5009-00) Note: For Coin Door other than USA call Technical Support for SPI Part N°.

18 Coin Door Switch (USA) 2 180-5024-00
FYI: 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 Kit, see Page 63.

20 Dual Switch Assembly 1 500-5808-00
ORDERING ABOVE (ITEM 20) ASSEMBLY PART N2 WILL INCLUDE:
20A  Mounting Bracket 1 535-6958-00
20B Playfield Power Interlock Sw. (Top) 1 180-5136-00
20C Memory Protect Switch (Bottom) 1 180-5000-01

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.

Section 4, Chapter 1
Page 62
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Enlarged View of the
Plum

///
A

<

i\

Cabinet - General Parts ||}

& Switches [ ] Conhnued

Cabinet Back Lights are located
on the Wood Back Panel:

8ee the Blue Pages, Sec. 4, Chp. 2, Drawings...,

For General Bulbs & Sockets:

Bee these Pink Pages, Section 4, Chapter 1,
Parts Identification & Location, Pages 72-74

Pg. 92.

Bob Tilt Switch.

i Sw:kh Dlnde

1N400

SPI NE
112-5001-00
in protective

“ tubing.

View of Cabinet
Inside Front Left

of

Thumb-Screw included
with Tilt Plumb Bob only.

View of Cabinet
Inside Front Right |

INDIVIDUAL PART NAME
Parts Table & Views continue on the previous page.

QTY. SPI PART N°

21 Front Molding Lockdown Assembly 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" (Qy. 2) (242-5003-00)

22 Lockdown Spring (connected to handle) 1 265-5008-00
23A Flipper Switch - self-Cleaning 1 180-5160-00
23B Flipper Sw. - x2 Stack for Lwr./Upr. Flipper(s) 1 180-5164-00
24+ Foam Strip (2 on 23A; 1 on 23B) 3  626-5042-00
25/ Start Button Switch (ONLY) 1 180-5174-00
25B Gun (inside) Switch (ONLY) 1 180-5111-00

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

27 Cabinet Plumb Bob Tilt Switch 1 See Parts Below

ORDER ONLY INDIVIDUAL PART(S) NEEDED:
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

ltems 27A & 27C are secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 4) (234-5101-00)

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

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

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)

Pinball Location Maintenance Kit Available: 502-6002-79
This kit consists of 8 oz. Novus Wax #2 Fine (Red) (675-0003-01),
cloth and all Rubber Rings & Bulbs used in this Pinball Machine.

_—
[
Parts Identification—— —

==

* An asterisk (

Service Game Manual
| (See Front Cover for
SPI Part Number)
'

et - -
See Previous

Page for oyl —
[ lll: ocen view E -
| | Coin Door! 3
| 8

S "mEm
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Take Nofe.

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

6

Legend Note: Items noted with a black square [l are General
Parts. ltems noted with a white square [_] are Switches.

INDIVIDUAL PART NAME QTY. SPI PART N2
29 Prop Rod 1 535-7553-00

ltem 29 is secured by: #10-24 X 1-3/4" Carriage Bolt Sq. 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)

1

30 Transformer 5.7v AC (with Ballast Winding) 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)

31 Speaker 8" g Rd. 8010 4Q 1 031-5007-00

32 Speaker Grill 7" X 7" 1 545-5072-03
Items 31 & 32 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)

33 Power Input Box Sub-Assy. 1 515-5360-07
ORDERING ABOVE (ITEM 33) SUB-ASSY. PART Ne WILL INCLUDE:
33A  Power Box (Plain) 535-5932-00
33B  Service Outlet (for USA) 1 180-5008-01
33C Line Cord 10’ ROJ 3" Max. 1 034-5000-10
33D Recessed Cup for Line Cord 1 545-5122-00
33E* Line Filter 1 150-5000-00
33F* Varistor TNR159211KM 1 150-5001-00
33G  Fuse 8 Amp 250v Slo-Blo (Domestic) 1 200-5000-05
33H Fuse Holder 1 205-5001-00
33I*  On/Off Switch Bracket 1 535-8318-00
33J  On/Off Rocker Sw. (APEM R2101C5NBB) 1 180-5001-03
33K  Power Box Decal 1 820-6123-03

34 Cash Box Plastic Bottom 1 545-5090-00

35 Cash Box Cover (Validator) 1 535-5013-03

36 Cash Box Lock Bracket (wire) 1 535-7562-00

37 _Large Hair-Pin Clip 1 535-7772-00

Optional Meter (+12v DC w/Diode & Bracket) G-0053-013-102
Optional Meter (+12v DC w/Diode, No Bracket) G-0053-013-102A
' J
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Playfield - General Parts . Metal Rails/Ball Guides | | & Switches [ | (Above)

N2 ABOVE PLAYFIELD PART NAME QTY. 8Pl PART N2 N2 ABOVE PLAYFIELD PART NAME QTY. SPI PART N2
P/F Screened w/ Inserts & NO Parts 1 830-5100-79

PF P/F Complete w/ Inserts & ALL Parts 1  505-6004-79-79

Wood Back Panel & Wood Rails

23 Back Panel (Plain, No Parts) 1 525-5620-00-79

General Items 24  Wood Rail (Upper Left) 1 525-5625-00

1 Arch (Black Metal) for T3m ) 1 Pg:ﬁ-gzszﬂz-og)[?g 25  Wood Rail (Right) 1 525-5626-00

IZtﬁ:g (Et?/szﬁg;det& ghgor))l a{lst:g‘eWJ::Tl)vg:: geblggi(r);-gatzhe 2/;';2 order ngv/vcreplsacsement 26 Wood Ra!l (Lower Left 1 525-5627_00

Nelson Protect Strips (not included) (Qty. 2) (545-5212-02). 27 Wood Rail (Shooter Lane) 1 525-5628-00
2 Instruction Card (USA) T3™ 1 755-5179-00

Note: Visit www.sternpinball.com for a PDF copy of the Game Instruction Card which will

also have any translated Instruction Cards made for this game. Find Game Link or Archives. Me+a| Flaf Rails' Wire Forms & Ba" Guides

Spanish 755-5179-02; German 755-5179-03; Italian 755-5179-04; French 755-5179-05.

3  Coin Card (2-Sided) 1 755-5400-00 | 28 Metal Rail (Center Drain under Arch) 1 535-8393-00
Settng o (Front 1 Piay 506 -3 Plays 1) o Ad 6. Game Prcint, USA 8 saing. | 29 Metal T o ik 4B e oy oo o 227 00
4  Coin Card (2-Sided) 1  755-5400-02 | (234-5101-00).
(Backis Biank) or Custor Setings. Avarlabity: So6 Appenix J baok of manu) |30 Wire Form (Captive Balllnner 1 535-9255-00
all current Coin Cards (USA, Canada, Euro & other International). If this is a non-US 31 Wire Form (captive Ball Outer) 1 535-9256-00
Game, Coin Card(s) provided will differ. 32 Wire Form (on Plastic Ball Guide) 2 535'5642'00
5 TXHead (Vacuum Form) 1 545-6086-00 | 33 Wire Form (3-1/8", Flipper Snubbers) 2 535-5373-01
6 TXGun Cover (Vacumm Form) 1 545-6087-00 | 34 Ball Guide (Main Loop Outer) 1 535-9221-00
7 1850 (Roto Mold) 1 545-6088-00 | 35 Ball Guide (Main Loop In Right) 1 535-9222-00
8 nght Reflector (S”Ver Color Plastic) 2 545-5409-01 36 Ball Guide (Main Loop In Right Lower) 1 535_9224_00
ga Mini-Mars Lite Cover (Snap-In) Red 4 550—5030-02 37 Ball Guide (Left Drain) 1 535_9226_00
9b Mini-Mars Lite Cover (2xTab) Red 4 550-5031-02 | 38 Ball Guide (Upper Left) 1 535-9228-00
Mini-Mars Lite Cover (1xTab) Blue 3 550-5031-05 | 39 Ball Guide (in-Line Targets Right) 1 535-9229-00
Item 9C Modification Note: With a pair of side-cutters, snip off 1 tab. 4 0 Ball Guide (In-Line Targets Left) 1 5 3 5_ 9 2 3 O- 0 O
10  Level Assembly 1 515-7214-00 | 44 Ball Guide (Plastic, Long Clear) 2 550-5037-01

For Individual ltems 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 (237-5500-00) and #6-32 Keps Nut (240-5008-00)

Item 10 is secured to the Wood Rail by: #6 X 1/2" HWH AB Zc Red (Qty. 2) (234-5001-02) H H
TSR o o0-6000.00 Miscellaneous Metal & Wire Ramps
n/a Plug-Cap (3/16") Black Plastic 0 545-5232-01 | 42 Ramp Chute Weldment, Cannon 1 515-7292-00
Note: Plug-Cap should plug hole if a Center Post (@ Drain) is used, then removed. 43 Ramp Chute Weldment, Vert. Kicker 1 515-7295-00
Items 42-43 are secured at Tabs by: #8 X 1/2" HWH (Zinc) (Qty. 1/per tab) (234-5101-00)

44 Ramp Chute Weldment, Back Panel 1 535-9252-00

Brackets with Wire Gates 45 Wire Ramp () 1 535-9209-00
1-W. M ing Brack I ) i 46 Wire Ramp (Right Return) 1 535-9212-00
12 Wireaéizt?forglg:\g racket (Small 1 535 5262 03 47 Wire Ramp (Center Ramp Return) 1  535-9240-00
1—Way Gate Mounting Bracket (T3) 1 ggg_gggg_gg Items 45-47 are secured by: #6-32 X 3/8" PFH MS (Zinc) (Qty. 2/3 per) (237-5850-00)
1 : = = Wire Ramp (Vertical P ) - N
° lieleats el 1 535-9270-00 Igg 48 is secured byr:) #Gfggczs/;'p:\i;H Swage (Ser) Zinc (Q;Iy. 1) a|15d35 9242-00
#6 Washer (Qty. 1) (242-5001-00)
. 49 Wire Ramp (Under Cannon) 1 535-9262-00
Brackets for Mounting 50 Wire Ramp (Back Panel 1 535-9241-00
14 Playfield Hanger Bracket 2 535-8385-00
Item 14 is secured to the P/F by: #8-32 X 7/8" HWH MS Zinc (Qty. 2/per) (237-5890-00) . h
15  Arch Retaining (Hold-Down) Brackets 2  535-8394-00 Switches

Item 15 is secured to the P/F by: #8 X 1/2" HWH AB (Zinc) (Qty. 3/per) (234-5101-00) A Micro Sw. (on Items 17a & 17b, Gate Bracket) 2 1 80_51 90_28
16 Bracket, Back Panel Guide 1 535-6896-00 | B  Micro Switch (on tem 19, Brekt. & Rt.Ramp) 2 180-5190-48
17a Bracket, Gate for Switch (onBallGuide) { 535-9171-00 C  Switch Assy. (on ltem 44 Back Panel Ramp) 1 500-6689-00

17b Bracket, Gate for Switch (on Ctr. Ramp) 1  535-9171-01 | items A-C require a Sw. Body Protect Plate (Qty. 1/ea.) (535-6539-00) & is secured by:

: #2-56 X 1/2" HWH Sr (Qly. 2) (237-5937-02) and #2-56 Hex Nut (Qty. 2) (240-5301-00).
18 Bracket, Ramp Mounting 2 515-6508-00 | tem ¢ individual Parts: Cherry DA Switch (180-5163-01) & Wire Form (535-8092-00)
Item 18 is secured by: #6 X 1/2" PTH A (Zinc) (Qty. 1) (237-5809-00)

19 Bracket, Cross-Under Sw. Mounting 1 535-9077-00

Pinball Location Maintenance Kit Available: 502-6002-79
This kit consists of 8 oz. Novus Wax #2 Fine (Red) (675-0003-01),
BraCke"'S ‘FOI‘ Ba" Sfops, Tl‘aps or PI‘O‘I’QC"’ cloth and all Rubber Rings & Bulbs used in this Pinball Machine.

o _1Way Gate Mounting Bracket (Large) 1 _535-5269-06 | Ask your distributor about the Deluxe Pinball Location

>>>>NO WIRE GATE REQUIRED FOR ABOVE <<<< Maintenance Kit which includes Flipper Rebuild Kits!
Item 20 is secured by: #6 X 1/2" PTH A (Zinc) (Qty. 1) (237-5809-00)
2l e I S Ca : 17°535-9245-00"|  For Assemblies, Ramps, Backbox Insett & Back Panel
22  Steel Shield Bracket (vehind Cannon) 1 535-9299-00 | parts and other Individual Parts, not listed on this page,
view the Blue Pages (75-98).

I
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Playfield - General Parts [, ...Rails...

ltems 5, 6 & 7 Not Shown below
for clarity (see color Photo)

; 35

48

29| \aofic '
o 39 B &
> am45! . 0
i «—i30 »
<+ 31
Q 36

For Steel
Ramps, see
the Blue Pages.

a
Lad A

See Appendix J at the back of this I for all

current Cards (USA, Canada, Euro & International)
available through your distributor or download via
our website (see back of manual cover).

OPTIONAL FOR
HOME USE ONLY
=F g’x
zﬁﬁlnc uded 1
755-5400-01

50¢ =521

SUPER VALUE ]
$2.00=052x54_

OPTIONAL FOR g 0o

TOURNAMENT

USE ONLY >> s

Noft Included -3 »

2550—5400-03 TOURNAMENT PLAY!
-04 e

N

A

Parts Identification—— —

& Switches [ ] (Above) Continued

IRTOR
P LI QB Oy

a A

For Steel
Ramps, see

Take Note:

Some items or 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, Inc.
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1).
Items 1, 20, 9A & 23 have associated Individual Plastics
and/or Decals. These pieces are not available individually. For
the Plastic and/or Decal Kits (or views), see the page after next,
Playfield - Plastics (Screened & Clear) & Decals, Page 67.
Legend Note: Items noted with a black square [ll are General
Parts. Items noted with a cyan square | are Rails. Items noted
with a white square [_] are Switches.

' |
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Playfield - General Parts [l & Switches [ | (Below)

N2 BELOW PLAYFIELD PART NAME QTY. SPI PART N°

General ltems

1 Insulation Fiche Paper (under Flippers) 2 545-5721-00
2  Diode Terminal Strip 2-Lug (810) Isolated 4 055-5203-00
Note: Item 2 (Qty. 1) is located in the Cabinet on the Coin Door.

Item 2 is secured by: #6 X 3/8 HWH AB Zinc (Qty. 1/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, P/F Diode Terminal Strip...

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

3 “Fuse Clip Holder (Socket) 5 905-5000-01
Item 3 is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (237-5805-00)
Note: Item 3, 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).
820-6221-79

4% Diode Terminal Strip/Fuse Decals
Note: For Decal Descriptions & Locations, see Sec. 5, Chp. 2, Playfield Wiring, Page 105.

Brackets for Mounting

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

6 Edge Slide Bracket (Extended) 2 535-5988-01
Item 6 is secured by: #4 X 1/2" PFH (Zinc) (Qty. 5/per) (237-5840-00)

7  Pivot Pin Bracket Welded Assembly 2 500-5329-03
Item 7 is secured by: #8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 2/per) (237-5975-03)

8  Bracket, Back Panel Mounting 2 535-8964-00
Item 8 secures Item 23 (prev. page) by: #38 X 1/2" HWH AB (Zc) (Qty. 3/per) (234-5101-00)

9  Switch Bracket (for Drop Target) 1 B535-7710-00
ltem 9 is secured by: #4-40 X 5/8 HWH MS (Serr) Zinc St (Qty. 2) (237-5945-00)

Switches & Misc. PC Boards

A Micro Sw. (Roller Actuator, Lite Force) 5 180-5119-02

B  EOS Switch Flipper (on Flippers) 2 180-5149-00

C  Stack (Blade) Switch (on Slingshots) 4 180-5054-00

D  Micro Sw. Roll-Over Left Brkt. Assy. 2  500-6227-01

E Micro Sw. Roll-Over Right Brkt. Assy. 10 500-6227-02
Items D & E are secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 2/per) (234-5101-00)

F  Micro Sw. (Heavy Duty "Y" Flat Actuator) 1 180-5116-01
Items A-B & F require a Switch Body Protect Plate (535-6539-00) which is secured by:
#2-56 X 1/2" HWH Serr (Qty. 2) (237-5937-02) and #2-56 Hex Nut (Qty. 2) (240-5301-00).

G Micro Switch (on Pop Bumpers) 3 180-5015-03

H Micro Switch (on Drop Target) 1 180-5158-00
Item H is secured with Item 10 above.

|  Switch & Target Assy. 1" square (Red) 6 515-5162-02

J  Switch & Target Assy. 1" Narrow (Yel.) 1 515-5967-06
Items | & J are secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00)

K  Modular S-U Target Square (Red) 1 500-6139-02
Item K is secured by: #8 X 3/4" HWH AB (Zinc) (Qty. 2) (234-5103-00)

Note ltems I-K: For better view(s) or entire assembly, see Appdx. I, Pg. I1 (end of manual).

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

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

M Single OPTO TRANS Bd. (enTXTrough) 1  520-5230-00

Single OPTO REC Board (onTXTrough) {1  520-5231-00

Note: For how ltems A-C, F, G, H, L & M are secured or for a better view, see Section 4,
Chapter 2, Drawings for Major Assemblies & Ramps, on the individual assemblies noted.

Note: For more details on Iltem L & M and a break-down of parts, see Section 5, Chapter 4,
Printed Circuit Boards, Pages 109 & 140.

Pinball Location Maintenance Kit Available: 502-6002-79
This kit consists of 8 oz. Novus Wax #2 Fine (Red) (675-0003-01),
cloth and all Rubber Rings & Bulbs used in this Pinball Machine.

Ask your distributor about the Deluxe Pinball Location
Maintenance Kit which includes Flipper Rebuild Kits!

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

For Sockets & Bulbs (drawings & part numbers) see Pgs. 72-74.
Some items or 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, Inc.
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1).
Legend Note: Items noted with a black square |l are General
Parts. Items noted with a white square [ | are Switches and
Miscellaneous PC Board(s).
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Playfield - Plastics (Screened & Clear) & Decals

Kit: P/F Plastics (Screened & Clear)

803-5000-79

Kit includes Screened 830-5997-XX Set,
Clear 830-5998-XX Set & 2 Clears:
830-6012-00 (Lt. 3-Bank Target Cover) &

830-6012-01 (Rt. 3-Bank Target Cover)

Ref: Backbox Insert Plastics (Clear)
803-5000-79B (ackbox)
Kit includes 830-6011-XX Set
(Not Shown, see the Blue
Pages, Page 94, for view)

Attention: No individual Plastic or
Decal can be ordered separately,
unless noted otherwise. *

Screened Plastic Pieces -18 & -19 are
located on the Cannon Bracket in the
Backbox. The pieces are riveted into
place and must be drilled out to replace
(see the Blue Pages, Page 96, for view).

Pop Bumper Protectors
820-5520-00, Gty. 3

Replacement Note:
br®) When replacing above, you
= may need to trim edges to fit

pieces. Before removing H
——==y backing, after playfield *
Ty e 1 is cleaned, lay down the .
Fo - “t s :'41 P { piece(s) and line up in -]
iz, m zouw -lt ' I the general area as —
g’g‘ - a=E2 + 1___shown and mark off %)
s % 2 REo P; f T-~. any trimming, if [jired
i m afy i : *._ required. =
Ein = 323 1 4 ~ ]
e oz [{] S 3, Q.
o a 2s _l"ll i .e
= 2 . P
f70 o ’t.ﬁ Cannen Exit Protectar \
i1 =¥ 820-6339-00 2
u

INSTALL 4 BALLS

. Replacement Note: If opting to use the Ee

S ad

. optional Full Playfield Mylar, the »

Sec. .4

%, Cannon Exit Protector (shown ./

%, above) mustbe removedso  ,f
DECALS KIT SPI PART N° MYLAR SPI PART N° \ e myer dose notoverlap

a. .ge ) . . !
Kit: Game Specific Decals * Not included in the Decals Kit % DottedLine /
L] r
802-5000-79 (must be ordered separately): \ represents
Kit includes 820-6336-XX Set and H ional Full !
820-6340-00 "No Gate Required” * Bumper Protectors (Qty. 3) o s
(see Iltem 20, Pages 64-65 for location). Mylar Pieces, 820-5820-00 ;;g' gg 23 36 U‘“ 7
5 .5888-
Attention: No individual Plastic or * Cannon Exit Protector el
Decal can be ordered separately, Mylar Piece, 820-6339-00 T
unless noted otherwise. * - -
) ) Optional, not included on game:
Other miscellaneous plastics and/or decals can be
found on the Backbox & Speaker Panel Assembli ¢
(Pages 60.61). Cabinet - General Parts (Pages. * Full Playfield Clear
62-63) and Playfield - General Parts & Switches Mylar Sheet, 820-5888-00

(Below) (Page 66).
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Playfield - Rubber Parts Black [l (Rings Actual Size)

ftemg 113 are
measured by the
Inside Diametear
(LD.). ttems 1-9
and 11 are
approximataly
/4" thick. ffems
10, 12-15 are
approximately
316" thick. ftem
13 can aiso be a
7/32" LD Ring. The
size is imprinted on aff
~. Rings except for ftams
4 14-15 (77167 0.0, & 3/8"
T~ Q.D). Usethispageasa
- guide {0 measure rings
"~ Where the size imprint or
~ mark does nol exisi.
Size 2u" | D
{Bfack or White) was
never uged. Choose
a Ring Size +~ "
LD ifrequired.
LY L

Take Note: &}

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

-\ This page locates Rubber Parts on
" the Playfield only. For location or
9 view of Rubber Parts on any

4 assemblies, see Sec. 4, Chp. 2,

# 1Drawings for Major Assemblies & ?

Ramps (Blue Pages).
§n1 on Backpanel Diverter q

g1 on Backbox Kicker m_> o

4 on Back Panel & 2 in

L_(Spare Parts BagJ UO

SRS
oS e
— —

-
——
’—-
-
-

Measurements

are L.D. { nside
Dimension of Ring )
by 11" & 112"

-
[

- ———

I ! ,‘
i i k
Note: ¢ Sizes
farger than 3"
L.D. currently
available in Black
Only (Not Used):
31,"(545-5348-11);
47(-12); 4% (-13): 5"¢-14);
514° (-16); 6" (-16). Sizes Not
Shown on this page, listed in the
Parts Table below or are noted with N Note: Item 14, 7/16" O.D. Rings (Qty. 50 of 60) are used
< - Tmmene- {Not Used) are currently not available. to cushion Metal Sockets under P/F, Back Panel & Insert.

o~ e - -7 DTN RUBBER PART NAME  QTY.| SPI PART N°| N2

Tl Il 545-5348-10 g:ac:z 3; LD. Ring mite -60NU | 1]

Pl 545-5348-20 ack 2%,"1p.ring White -70NU | 2 |

|F PART NAME Qre SPLPART N KN 545-5348-09 | 2 | €Black 2'%"1D.Ring White 545-5348-59 | 3 |
pper BLACK Ring 545-5207-00 " LD.Ri [

A S Fiooer RED Ri Yl 545-5348-08 Black 2"1D.Ring  White 545-5348-58 | 4 |
. Flipper (Soft Duro) Ring 545-5207-22 Black 13" - Whit

Large Flipper BLK (50 buro) Rin _5577.00 Il 545-5348-21 S L Z1NU 15 |
ge Flippe ( ) Ring 2 545-5277-00 10 ing Whit

B Lg. Flipper RED (Soft Dura) Ring 545.5077-29 ($f 545-5348-07 | 1 | €4Black 11/2" 0.Ring White 545-5348-57 | 6 |

Optional Item B Replacements: Lg. YELLOW (50 Duro) Ring (545-5277-04) or Ml 545-5348-06 | 1 | «Black 14" 1.p.Ring White 545-5348-56 | 7 |

Large YELLOW (40 Duro) Ring (545-5277-06) [SW 545-5348-05 | 2 | 4Black 1"1D.Ring  White 55 N/U | 8 |

C  Bumper (Deflector Pad) 3 545-5428-00 el 545-5348-04 | 2 | 4Black 34" 1p.Ring ~White 545-5348-54 | 9 |

D Bumper (Grommet) 1138 (A60) 6  545-5105-00 RIe} 545-5348-18 Black 7/45" 1.D.Ring White -68 N/U 10|

E Bumper (Post) 545-5009-00 RRY 545-5348-03 | 1 | €Black 3" 1p.Ring White 53 NU- |11

F  Bumper (Post Sleeve, Short) 545-5151-00 g 545-5348-02 | 4 | 4Black /45" 1D.Ring  White 545-5348-52 |12

Bumper BLACK (Post Sieeve, Tall) 2 545-5308-00 BKY 545-5348-01 | 8 | €4Black 3/45" 1b.Ring White 545-5348-51 |13

G Bumper WHITE (Post Sleeve, Tall) 545-5308-08 RPA 545-5348-17 |60| 4Black 7/,;" on.Ring White -67 NU |14

He# O-Ring £"x " x %" (Flipper Buttons) 2 545-5850-00 WY 545-5348-19 Black 3" op.Ring White 545-5348-69 |1

™

——

"
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Playfield - Metal Posts (Screws) & Nuts (Actual Size)

Items 1, 3 & 4 Posts can Top
AT oD e #8-32
Ring, 545-5348-69. Thread Top
#6-32
Top op 6-32 Thread
- #6-32
#3240 AL sem T v
' v v No .
Tap
E v
; % == Bottom
= #1032
rea
4 v
S o ||iof |n] |2
ltems 3 & 4: Note the Thread Lengths. I U I

-
%
c

#6-32
Thread
—d P
. - Bottom Bottom
Item 15 Adjustable Sliding Post can
use 5/16" L.D. Black Ring, 545-5348-02 Batom  #6-82 #10-32 #10-32
or White Ring 545-5348-52. # 8 3 2 Thread Thread Thread
Thread Items 11-14 Posts can use a Black Post Rubber Sleeve (Tall),

545-5308-00 or White Post Rubber Sleeve (Tall), 545-5308-08.

Nut Note: All nuts shown with a "« " are used in this game. The quantities (not specified) vary.
The remaining ltems listed are not used in this game and are noted for reference only (used in prior games).

Shown Below~ Shown Below~ Shown Below~ Shown Below~

-uoyonpoid Suunp a8ueyo few saippuenb Jo/pue azig

o #6-32 o #6-32 o #6-32 o 14" X 20
Nylon Stop Nut: _KEPS Nut Hex Nut T-Nut: Flange Nut:
240-5005-00 v/ (with Star Washer):  (No Star Washer): 240-5002-00 v/ 240-5300-00 v/
v 240-5008-00 v/ 240-5004-00 v/
#8-32 v
Thread
o P
Items A & B are typically used with O % @ | |
Hex Spacers above the Playfield. l‘«v s
Item C is typically used with th
bot?t')nm Cl:t:mfgplgglfer (zvg‘edtw?rh ﬁ
#6-32 Nylon Stop Nut, 240-5005-00).
Item D is typically used to secure
','_r','gf}’o,’,f ,{\53131-3;‘3:2% ";_ fszgzger Top & Side Views  Bottom & Side Views Top View Bottom & Side Views  Top & Side Views .
Note: The “Fins" eop thescrow WinSeaas NS e e st NN
from turning inside the wood hole. -
4 b & Vi b B 240510300 /Side Cus OFf:  (on Fiipper Buttons): -
Items 17-20 all = = O oo Body): N sonnon #1032 R e TS 9 Rl )
Bottoms are = = . T waan. YRR -t
= = * #8-32: o #8-32: 240-5201-00 * #8-32: o Metal Pal Nut
#6-32 = = 240-5102-00 v/ 240-5104-00 o #10-24: 240-5101-00 v (on Flipper Buttons): [
T:‘i’ = = « #10-32: « #10-32: 240-5202-00 v/ LT TNV a
E E 240-5203-00 v/ 240-5208-00 o #10-32 X 35™: ack Oxide): ® #6- ing Nut: .o
= = « #10-24: o #10-24: 240-5209-00 240-5007-00 240-5001-00 <
= = 240-5206-00 v/ 240-5207-00 v/ 16 ° #1032 * #8-32 Wing Nut:
= = » #4-40: o #4-40: 240-5315-00 e o D 240-5100-00 5
| \ 240-5303-00 240-5318-00 . #2.56: 240-520500 4 #10-24 Wing Nut: 8
‘l ' \ * #4-40 240-5301-00 v e ny 240-5211-00
N _ (18/8 Stainless): . 240-5204-00 o 14"-20 Wing Nut: (@)
Pt 540.5303.01 o 75"-14: o #10-24: 240-5302-00
- YT 240-5317-00 240-5200-00 S
® 5/16"-18: —_— o 1/4"-20 Toggle Wing:
A B C D 240-5316-00 240-5324-00
N2 METAL POST NAME QTY. SPI PART N METAL POST NAME 8Pl PART N¢
1 Mini-Post Wood Screw 530-5004-00 | {1 Post Hex Base #6-32 Tap/#10-32Bot. 2 530-5332-01
2  Mini-Post Wood Screw (no cut-away) 8 530-5004-01 | {2 Post Hex Base (No Tap)/#10-32 Bot. 530-5332-00
3 Mini-Post MS / #10-32 Bot. .4" Thread 530-5005-01 | {3 Post Hex Base #8-32 Top/#10-32Bot. { 530-5332-02
4  Mini-Post MS / #10-32 Bot. 875" Thread 8  530-5005-00 | 14 Post Hex Base #6-32 Top/#10-32Bot. 4 530-5332-03
5  Post Fasten #8-32 Top / #6-32 Bot. 530-5008-00 | 15 Adjustable Sliding Post (Brass) #8-32 Bot. 530-5621-00
6 Post Fasten #6-32 Top / #6-32 Bot. 6 530-5012-02 e
7  Post Fstn. #6-32 Top/ Wood Scr.Bot. 21 530-5010-02 | A #6-32 § 34 l'z!” SEa”:z Screw 237-5921-02
8 Post #6-32 Top / Wood Screw Bottom 530-5263-01 | B #0632 . Z{B I:I_n 2hank gcrew 10 237-5921-04
9  Post Fasten #6-32 Top / #8-32 Bot. 530-5007-00 | € *# g'gg o At g‘ , f‘lr:‘ SCI':eWk 5 4 237-5883-00
10 Post #6-32 Tap / #6-32 Bottom 530 51 27 00 m D__#6- 316" Spirol Fin Shank Screw 9 __237.5957-00

-aweg siy} ui pasn jou ade (fippuenb) Ay ou ypm swayy L

Parts Identification——

Shown Below~
o #6-32
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Hex Spacers:

#6-32

Tap

gﬁ

1

Playfield - Hex Spacers (Actual Size)

] ET— -

3/ "_‘7 ]/ II_* ?_5/8"_* 4 3/4" i g 7/8" i lll i
2 3A 4A 5 6A 7
Lo example of "Bs" §
LIz with Male #6-32 Thread :
1-end, #6-32 Tap on other. %
Take Note: -— I

9 gﬁ 14" :ﬂ

Iltems 1-33 are 14" wide. Items 34-39 are 5/1" wide. With ltems

IO F 154" ; 1-3A, 4A, 5 & 6A (the tap goes thru the length of spacer). With
16 Items 7, 8A, 9-33 & 34-49, the tap is up to 55" deep on each end.
Note: ltems 3B, 4B, 6B (Not Shown) & 8B (Shown as example
t e of all "B" Styles) all have a #6-32 Threaded end, the other end
1 i 134 Tapped (same as Items 7-33). Items 40/41, read notes by item.
12 & 1" | 1 Hex Spacers Not Used in current games may no 78"
y longer be available. Choose an available size (+/-)
and compensate with washers or other spacers.
13 [ 1
14 [ 1o 27
<
‘ 26 28
n )|
]5 ;t 17/8 1 31/4" 735/8"
SE 2 25 29
]6 F 2 3]/8" 733/4"
) 24
17 b 2w ]
L )
23 30 #8-32
‘l 8 ;t 0y, 27/8" — 4" Thread
Y
19 {200 ;
}_ ) ] 3]
20 21/ n ] 4'/4
- ) 32
% 43/ n
o1 £ 2o ) :
- —— e ——
22 29" 133333333233 )
X T [ J50 WD SR [ J [N [N [ [S_—
Ne HEX SPACER NAME QTY. SPI PART N2 N2 HEX SPACER NAME
1 Y" X V4":#6-32 Tap (both ends) 254-5008-00 | 19 2%" X 4" :#6-32 Tap (both ends)
2 3" X 4":#6-32 Tap (both ends) 254-5008-12 | 20 2%" X V4" :#6-32 Tap (both ends)
3A " XV4":#6-32 Tap (both ends) 5 254-5008-03 | 21 2%" X'4":#6-32 Tap (both ends)
3B* Identical to 3A with #6-32 Thread end 254-5024-03 | 22 2%" X 14" :#6-32 Tap (both ends)
4A %" X V4" :#6-32 Tap (both ends) 1 254-5008-02 | 23 278" X V4":#6-32 Tap (both ends)
4B* Identical to 4A with #6-32 Thread end 254-5024-02 | 24 3" X V4" : #6-32 Tap (both ends)
5 3"  XV4":#6-32 Tap (both ends) 3 254-5008-04 | 25 3%" X 4":#6-32 Tap (both ends)
6A 74" X V4" :#6-32 Tap (both ends) 1 254-5008-05 | 26 3" X V4":#6-32 Tap (both ends)
6B* Identical to 6A with #6-32 Thread end 254-5024-05 | 27 3%" X V4":#6-32 Tap (both ends)
7 1" X V4" : #6-32 Tap (both ends) 2 254-5008-06 | 28 3%" X 4":#6-32 Tap (both ends)
8A 1" X V4":#6-32 Tap (both ends) 254-5008-17 | 29 3%" X V4":#6-32 Tap (both ends)
8B Identical to 8A with #6-32 Thread end 254-5024-17 | 30 4" X V4" : #6-32 Tap (both ends)
8C ...to 8A with #8-32 Tap (both ends) 254-5031-06 | 31 4V4" X V4" :#6-32 Tap (both ends)
9 1%" X V4":#6-32 Tap (both ends) 254-5008-11 | 32 4%" X 4" :#6-32 Tap (both ends)
10 151" X V4" : #6-32 Tap (both ends) 254-5008-34 | 33 5%" X V4" :#6-32 Tap (both ends)
11 % 13" X 4" :#6-32 Tap (both ends) 1 254-5008-33 | 34 1" X5/1g":#6-32 Tap (both ends)
12 1" X V4" :#6-32 Tap (both ends) 1 254-5008-09 | 35 13" X5/1g":#6-32 Tap (both ends)
13+ 15%" X '4":#6-32 Tap (both ends) 2 254-5008-13 | 36 2" X 5/16" : #6-32 Tap (both ends)
14 184" X V4" :#6-32 Tap (both ends) 1 254-5008-10 | 37 4" X 5/1g" : #6-32 Tap (both ends)
15 % 17" X 4" :#6-32 Tap (both ends) 254-5008-20 | 38 45/16" X 5/1¢" : #6-32 Tap (both ends)
16 2" X V4" : #6-32 Tap (both ends) 254-5008-07 | 39 4.92" X5/16": #6-32 Tap (both ends)
17 2%" X V4" :#6-32 Tap (both ends) 254-5008-32 | 40 17" X°3%4":#8-32 Thread (both ends)
18 2'4" X 4" :#6-32 Tap (both ends) 254-5008-18

8ection 4, Chapter 1

Page 70
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™

33

F 5"

~l W — =

38 4.-5/ Ié"

39 (4.02"

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

QTY.

8Pl PART N2
254-5008-28
254-5008-16
254-5008-08
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
254-5018-09
254-5018-06
254-5018-07
254-5018-03
254-5018-00
254-5018-04
530-5285-00

Parts Identification

& Location

+ ltems with no Qty. (quantity) are not used in this game.
Size and/or quantities may change during production



Playfield - Posts & Spacers (Actual Size)

Q% Ve 3#* Ve 4+ g
Item 1, Metal O O =
Spacer, used C ' 2
in the Backbox (22 -
(see securing o 5 o | 2
hardware Lt ¥ 7 3 £ 8|
= 5 z = 29 E ‘-3 E
- < PEREY = < LSEIE \_, 2 YW g C2F |2
) B5328 8T 088 20 Y U35 | o3
PR §SS8¥ 75 [ LS |2
oT@TY em=ow 4 §"v’ o | 3
s £ £ g
1L a 8§ =8
2] c
8
under ltems : "
Items 4-5 Posts used in pairs can
AP-B/-C on :
. use 34" through 3" Rubber Rings,
Page 61). Take Note: (See Rubber Parts for Part N°s)
PLASGTIC PART OLGQ CHART
N2 | Color N2 | Color N2 | Color ©
-00 |Black -06 | Yellow -12 | Fluor. Blue
-01 | Clear -07 | Orange -13 | Teal Green
-02 |Red -08 | White -14 |Gray T
-03 | Amber -09 | Purple -15 | Luminescent gt "
-04 | Green -1Q | Fluor.Orange |-16 | Gold measured from
-05 |Blue -11 | Fluor. Green _L 10
** |tems 2,4 & 5 come in various colors (may not be available in every ) .
color). ltem 4 is currently only available in the color(s) stated in this % Items 6 through 9 (Board Spacers) dimensions
game manual (other colors used in prior games may no longer be are measured from bottom to just under the cut- 29

away (see pictorial with ltem 9 above).

available). The "-XX" or last 2-Digits in Part N which come in various
colors, should be replaced with the desired 2-Digit N°. from the above

-uoyonpoid Suunp a8ueyo few saippuenb Jo/pue azig

-aweg siy} ui pasn jou aue (fippuenb) Ay ou ypm swayy L

Color Chart. Some colors may no longer be available for desired item. N3
]]5/16" | 24 |/4|| :? 3
22
Take Note: . o5 [ 5
If any one of ltems 11-23 Plastic Spacers is not available in the size required, N0 21 & ﬁg"
order the smaller sized spacers required to stack sizes together until ]
appropriate size is achieved (e.g. If 118" is needed but unavail- 19 " ==
able, order a1»" + 5" & stack to = 114"). 18 zT 26 |9/¢"
17 3=
1l ]6 8%
4 2 %3 27 | ' E
1/8" 7 [ 1 § § ; § § § " —
|——._._—| s/lell | 1/4" 3/8" ]/QII .5/8" 3/4" 7/8" ]II ]]/8" ]]/4|| ]]/Q" 28 11/8 -.2
&
QTY. SPI PART N° POST & SPACER NAME QTY. SPI PART N2 | ..
1 3" X 1%" Metal Spacer (Backbox) 2 530-5099-00 | 14 3" X %" Plastic Spacer Gray 254-5000-12 [
D%k Tgp Lane Plastic Mini-Lite Hood (Red) 4 550-5061-02 | 15 %" X %" Plastic Spacer Gray 11  254-5000-01 S
Wasrar Bea Y arrer op i ?tzat>y(. 12/3«/340 f;';,g”oi ézc')?ﬁ) {0y Zlher) (237:5511-00) and 1 9 Zs ;(( 2;8 E:Zzzg nggg: g:zz . 3222888- (1) 471 C%
#% Mini-Jewel Plastic Post (Clear 4 s . - 8
Eem 3 typically secured by: #6 X 3/8" }-(IWH AB)(Zlnc) @ty. 1/p§r) (234‘,5 5%90 ?0052 ot 8 7/§" X % 8" Plastic Spacer Gray 2 254-5000-11
s 111" 1-Groove Plastic Post (Black) 550-5059-00 | 19 - s 2/8" Plastic Spacer Gray orBlack 1 254-5000-04
4" 11/,e" 1-Groove Plastic Post (Clear) 51 550-5059-01 oo 76X 78" Plastic Spacer Gray 254-5000-06
5+ 1-Groove Jewel Plastic Post 550-5034-XX 178" X %" Plastic Spacer Natural 254-5000-06N
Items 4 & 5 typically secured by: Post Fastening Screw #6-32 Top / #6-32 Bottom 21 1'4"X 3" Plastic Spacer Gray 12 254-5000-05
(Qty. 1/per) (530-5012-02, ltem 6 Page 69). 22 11/2" X 3/8" Plastic Spacer Gray 254-5000-08
6 ¥ 14" SIf. Rtn. Plastic Spacer White 254-5007-02 | 23 115/1¢" X 34" Plastic Spacer Gray 254-5000-15
7 ¥ 3" SIf. Rtn. Plastic Spacer White 254-5007-01| 24 14" X5/16" X .1a4"1.D. Metal Spacer 254-5014-03
8 ¥ 5" SIf. Rtn. Plastic Spacer White 254-5007-00 | 25 14" X5/16" X 144" 1.D. Metal Spacer 3 254-5014-00
9% %" SIf. Rtn. Plastic Spacer White 254-5007-03 | 26 9/16"X 5/16" X .144"1.D. Metal Spacer 254-5014-04
10 %" X V4" Plastic Spacer White (Narrow) 254-5000-03 | 27 34" X5/16" X 144" 1.D. Metal Spacer 254-5014-01
11 %" X %" Plastic Spacer Gray 254-5000-19 | 28 1'4"X 5/16" X .144"1.D. Metal Spacer 254-5014-02
12  3/16" X %" Plastic Spacer Gray 5 254-5000-18 | 29 1" X5/4" X 144" 1D. Metal Spacer 254-5001-00
13 4" X 3" Plastic Spacer Gray 254 5000-02 |
B lo==] l »
( — \/ / l ( 5. r— " — J - g_|1
Parts Identification—— A —/ 1 _gection 4, Chapter 1
& Location — '..E g?;ﬁ l\/ 3\” L.,_J‘ll \\| == Page 71



Playfield - Small Bayonet Type Bulbs & Sockets (Actual Size)

g

QO

#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
10 2-Lug Stand-Up Lg. Shell Socket (Gls)

8ection 4, Chapter 1
Page 72

81

38

29

SMALL BULB or SOCKET NAME QTY. SPI PART N2

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

A
o (@) O
g

o0

@
N_A

©

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

Tj—v

™

QTY. SPI PART N2

077-5012-0

0
077-5032-00

Parts Identification

& Location

+ ltems with no Qty. (quantity) are not used in this game.
Size and/or quantities may change during production
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Playfield - Large Bayonet Type Bulb & Sockets (Actual Size)

#89 -
Bulb

=
(%]
-
@
a

Sec. 4

LARGE BULB & SOCKET NAME QTY. SPI PART N° LARGE BULB & SOCKET NAME QTY. SPI PART N°
C #89Bub 17 165-5000-89 | 3  2-Lug Stand-Up Long Socket 1 077-5102-00
1  2-Lug Laydown Standard Socket 077-5100-00 | 4  2-Lug Stand-Up Rev. Mount Socket 077-5103-00
2  2-Lug Stand-Up Short Socket 12 077-5101-00 5  2-Lug Stand-Up Rv. Mnt. Short Socket 2  (077-5106-00
6  2-Lug Straight Leg Socket 077-5107-00

&

TERMINATOR ~=

Parts Identification— —  — —Sec’nonli ~Chapter 1
& Location == !-g%_;: \\// 3\“—-1_|’m \\| (== Page 73
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Playfield - Wedge Base Bulbs & Sockets (Actual Size) ¥
E

O

S~ :‘--..."“-m —z
Sockemoes not have a bracket. 5Id

Red

3

stock may include an "L" style bracket
(on each side) but was never required).

FITITIITIIIIIIIIIIIIIIIIINIIIIZIIZRIRLILLAIILLIIILS
8a/b Top View (8b Side View is Not Shown)

Take Note:

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

1. Item 3 Socket has 2 Wires attached are approximately 12" ea.

2. Item 5 Socket was used on PC Light Boards to position bulbs
vertically; ltem 5 Socket is secured by "twisting" into place.

3. Item D Bulb (#555) can be used in all sockets, except Item 6.
Iltem E Bulb (#906) can be used in all sockets, except Item 5.

4. Item 7a Socket is equipped with a built-in Diode, 1N4003
(112-5003-00), however, replacement can be made with a
1N4001 Diode (112-5001-00).

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

N2  WEDGE BULB & SOCKET NAME QTY. SPI PART N2
D #555 Wedge Base Bulb (Clear) 81 165-5002-00
D  #555 Wedge Base Bulb (Red) 165-5054-02
D #555 Wedge Base Bulb (Green) 165-5054-04
D  #555 Wedge Base Bulb (Blue) 165-5054-05
D #555 Wedge Base Bulb (Yellow) 165-5054-06
E #906 Wedge Base Bulb (Clear) 4 165-5004-00
E #906 Wedge Base Bulb (Red) 165-5004-02
E #906 Wedge Base Bulb (Amber) 165-5004-03
E #906 Wedge Base Bulb (Blue) 165-5004-05
E #906 Wedge Base Bulb (Yellow) 165-5004-06

ltem 7b Socket is NOT equipped with a diode (Not Required). 7a only |

Take Special Note

Item 7a is an IDC (Insulation
Displacement Connection) Style
Socket (this style is solderless).
This socket is secured to the
playfield or component by Items
8a or 8b Snap-On Socket
Brackets, or may also be snapped
into specially cut Clear and/or
Screened Plastic Pieces (used
only when sockets are positioned
closely together and/or in a special
applications, e.g. on Ramps). If
Plastic Pieces are used to mount
some 7a or 7b Sockets, it will be
noted on Page 67, Playfield -
Plastics & Decals.

an

Wedge Base Socket (Laydown)
Wedge Base Socket (Offset)

W.B. Socket (Bumpers/Special App.) 3

Wedge Base Socket (Laydown Gl)

#555 only Wedge Base Socket (Twist)
#906 only Wedge Base Socket (Twist)

IDC Snap-On Socket

<+—squeeze —

* + mou
00 replacement.

WEDGE BULB & SOCKET NAME QTY.

7b is
Yellow with
No Diode

Just squeeze the "side arms"
of the socket together & pull
away from the bracket or
nting board for easy Bulb

8Pl PART N2
2 077-5026-01
077-5029-00
077-5206-00
077-5030-00
077-5007-00
077-5016-00
72 077-5216-00

IDC Snap-On Socket No Diode
5/16" Ht. Snap-On Socket Bracket

4 077-5216-01
72 545-5760-18

19/32" Ht. Snap-On Socket Bracket

8ection 4, Chapter 1
Page 74
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™

+ ltems with no Qty. (quantity) are not used in this game.
Size and/or quantities may change during production

545-5760-19

Parts Identification
& Location



Chapter 2 of 2

Drawings for Major Assemblies & Ramps
(The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this
game with individual parts of each assembly numbered.
ltems 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 N2. ASSOCIATED PARTS (AP-) are
noted and/or viewed with the associated Major Assembly.

Important: Read all "Take Note:" items.
U Coil Note: U Either -00B or-00T can
be used for coil replacements. -00B or

-00T listed is preferable for easier diode
access and may differ on game.

For Backbox Insert Parts,
see Pages 94 - 97 .

For the TX & T-850 Paris,
see Pages 90 - 91.

For 8teel & Wire Ramps,
see Pages 88 - 89.
For Drop Target and TX Cannon
Trough, see Pages 84 - 87.
For Flippers, Deflectors & Pop
Bumpers, see Pgs. 80 - 83.

For Gun, Kickers & Ball Trough
Parts, see Pages 76-79.

For Back Panel Parts,
see Pages 92 - 93.

: Drawings ...

Sec. 4

% ) l. : N\ h 3 | & ‘T‘\;‘i’\ \ gfﬂﬁr z ;’. :.;

; B \' = - = . — \® —
TERMINARTOR T“jc
Drawings for'Majer— — — — \./ — L - o TN ~Bection 4, Chapter 2
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Gun Shooter & Connector Assembly, 500-5698-02-79 (ltems 1-7)

Works in conjunction with the Ball Launch Assembly (next page).

N2 INDIVIDUAL PART NAME QTY. SPI PART N° N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Gun Shooter (Incl. Items 2-6 Only) 1 500-5698-02 5  Cover (Right), Plastic (Black) 1 545-5429-01

Item 1 is secured by: 1/4-20 X 1-1/4" Carriage Bolt Sq. Neck Black (Qty. 4) (231-5003-00), Iltems 4 & 5 are secured to Black Metal Housing by: #10-32 X 3/8" Button Head Torx T-20
1/4-20 Flange Nut (Qty. 4) (240-5300-00) and 1/4" Split Lock Washer (Qty. 4) (244-5000-00) Tamper Proof (Qty. 4/per) (237-6117-00)

2 Spring Trigger Return (Happ #96-0028-00) 1 266-5037-00 6  Micro Sw. wiLg Roller Actuator (Happ #50-8018-19) 1 180-5111-00
3% Trigger, Plastic (Yellow) (see note) 1 545-5408-00 | 'tem 6 is secured by: #4-40 X 5/8" PPHTC Type 23 (Qty. 2) (237-5979-10)
4  Cover (Left), Plastic (Black) 1 545-5429-00 | 7* 1X4.062 Connector 1 045-5002-04

Front Right The Gun Hounting ite s welded o the tf;n
View o ousing and cannot be ordered separately.

Cabinet

[

EJ i A7

Take Note: Sz

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

¥ Item 3: Color subject to change depending on availability. |

fllijlfllfllllllllllllllllllliltifdd bbb bbb RNNYY
V OPTIONAL ALTERNATE BALL LAUNCH ASSEMBLY AVAILABLE V¥
If the Gun Assembly is not desired or is no longer available*
1llijjjliiillllllllllllllllilliiiiibnnddb bbb RN
Ball Launch Button, Mounting Plate & Wiring, 500-6709-06-79 (ltems 1-4)

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. 8Pl PART N°
1 Ball Launch Button, Med. Rnd. (Yel.) 1 500-6709-06 | 2 Black Mounting Plate required withitem1  {  535-9253-00

Use existing hardware from Item 1 of the Gun Shooter above to mount plate.
Note: Order Item 1 only if already have Item 2, Plate. Happ # Ref: 54-0006-615H1615 . .
Securing Plastic Nut cannot be ordered separately. ltems 2-4 are available individually. 3 Micro Switch No Actuator (Happ #95-4111 '00) 1 180-5111 -01

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

v "09§

F_ron_’r View of Cabine’rﬁ

"0

=+ sguimel(y

T
el
Q

Optional Black
Mounting Flate &

Lighted Madium

Raund Balf Launch
Bulton fuse existing
hardware to moun]

e : | rﬂ ™
8ection 4, Chapter 2 i : Drawings for Major

[
Page 76 J *)j) Assemblies & Ramps




Ball (Auto) Launch Assembly, 500-6668-00 (ltems 1-6)

Works in conjunction with the Gun Shooter Assembly (previous page).

N2 INDIVIDUAL PART NAME QTY. SPI PART N°
1  Ball Launch Mounting Bracket 1 535-9257-00
ltem 1 is secured above by: #8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 4) (237-5975-03)

2  Coil Retaining Bracket 2 535-7356-00
Item 2 is secured to ltem 1 by: #3-32 X 3/8" HWH Swage (Serr) Zinc (Qty. 2/per)
(237-5975-00)

3  Coil, 22-1080 (YEL-GRN) 1 090-5032-00B

Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).

N2 INDIVIDUAL PART NAME QTY. SPI PART N2
4  Coil Sleeve (with Extension) 1 545-5847-00
5  Plunger (Solid) Assembly 1 515-7299-00

For Individual Iltems use : Plunger (530-5210-00) & Nylon Plunger (530-5638-00)

6 Compression (Relay) Spring 1 266-5020-00
Ordering Note: If 500-6668-00 is unavailable, order the individual part(s) actually required.

22-1080
Q2
YEL-GRN

Take Note:

U Coil Note: U Either -00B or -00T can be used for coil
& g replacements. B/T listed is preferable for easier diode

For Securing Hardware,
see the Parts Table above,
under the item desired.

access & may differ on game. IF REPLACING COIL,
REASSEMBLE AS SHOWN ABOVE (NOTE COIL
LUG POSITION).

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Kicker (Laser Kick Back) Assembly 500-6697-01 (ltems 1-7)
When energized, kicks ball back into play from the Left Outlane.

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Kicker Mounting Bracket 1 535-6730-00| 4 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
i i : #6-32 X 5/8" HWH S Serr) Zinc (Qty.

!‘zes"%ééiéﬁi';?n%‘i?e‘féi §<h§/§5aé’p'7'ﬁ'ﬁﬂ§y<s§§3)2zmi (BQty. 2) (23";5-1%;0(1 .%8 e (Qv:2) g Eg;%f;gsigs?;gay) Spring 1 gég‘gg;g'gg
2  Coil Retaining Bracket 1 535-5203-03 - =

ltem 2 is secured to Item 1 by: #3-32 X 1/4” PPH MS (Sems) Zinc (Qty. 2) (232-5300-00) ~ Rubber Bumper (Grommet) 1 545-5105-00

R Ordering Note: If 500-6697-01 is unavailable, order the individual part(s) actually required.

3  Coil, 23-800 1 090-5001-00B | 7his assembly is identical to 500-6697-00 except for the rotation of the Coil (lugs = right).

Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).

500-6697-00
Coil (lugs 1T up)
this configuration is used in
the Backbox RPG Cannon,
see Page 96.

Take Note:

U Coil Note: U Either -00B
or-00T can be used for coil
replacements. B/T listed is
preferable for easier diode

access & may differ on game.

23-800 -/
Q12 |;

Drawings ...

500-6697-01"- .
Coil (lugs 3 right)

Sec. 4

} ' For Securing Hardware, see the Parts
Table above, under the item desired.
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ltem 2 is secured to ltem 1 by: #8-32 X 3/8" PPH MS (Sems) (Qty. 2) (232-5301-00)

8lingshot Assemblies, 500-5849-00 (Qty. 2) (ltems 1-9)
+~———— Kicker

N2 INDIVIDUAL PART NAME QTY. SPI PART N° Tie

1  Slingshot Bracket Assembly 1 515-5339-01 @l
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 3) (234-5101-00)

2  Coil Retaining Bracket 1 535-5203-03

. %
«——  Link

; 0
3 Coil, 23-800 1 090-5001-00T ®
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
4 Coil Sleeve 1 545-5031-00 Am
5  Plunger & Link Assembly 1 515-5338-00 E- l
For Individual ltems use : Plunger 2" Lg. (530-5025-01), Plunger Link (545-5293-00) and Rin
Roll Pin 1/8" ¢ x 5/8" Lg. (251-5008-00) The Plunger Link is secured to the Riveted Arm
by: Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00) Hinge
Ordering Note: If 515-5338-00 is unavailable, order the individual part(s) actually required. Stud
6 Compression (Return) Spring 1 266-5020-00 SW. 59 Lt.
7  Slingshot Stack (Blade) Switch 2  180-5054-00 @y.2) _ Roll
Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00). SW. 622Rt. Pin
8  Switch Body Protect Plate 2 535-5045-00 @y.2)
Items 7 & 8 are secured to Item 1 by: #6-32 X 5/8" HWH Swage (Qty. 4) (237-5976-04) Plunee
9® Riveted Arm & Tip Assembly 1 515-5340-01 2

For Individual Parts use (requires drilling out rivet & rereviting) :
Arm (515-5341-01), Kicker Tip (545-5216-01) and Rivet, 1/8" o x 1/4" Lg. (249-5003-00)

The Riv. Arm is secured to Item 1 by: Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00) 0 aty.2 J
° A

Ordering Note: If 515-5340-01 is unavailable, order the individual part(s) actually required.
Ordering Note: |If 500-5849-00 is unavailable, order the individual part(s) actually
required. w
on =
aty.2 oo
Q | -<
-
Take Note: U 23 e
U Coil Note: O Either -00B or-00T can be used for coil replacements. N _qj 20
B/T listed is preferable for easier diode access & may differ on game. (a4
Coil Sleeve thru Coil

® "R"indicates Item noted is secured with rivet(s) as listed.

Armature Stop & Shading Ring

VLA 000000000000000000000000000000000044
VUK (Vertical Up-Kicker, Left Style) Assembly, 500-6290-00 (ltems 1-12)
Ball launches into the VUK Chute above the Playfield onto the Wire Ramp (Page 89).

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1 VUK Coil Mounting Bracket (Left Style) 1 535-8296-00
Item 1 is secured under the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 3) (234-5101-00)
2  Micro Sw. (Heavy Duty "Y" Flat Actuator) 1 180-5116-01
3 Switch Lug Insulator (Fiche Paper) 1 545-5759-00
4  Switch Body Protect Plate 1 535-6539-00
Items 2-4 are secured by: #2-56 X 1/2" HWH MS (Serr) Zc TF 3/16" (Qty. 2) (237-5937-02)
5  Coil Retaining Bracket 1 535-5203-03
Item 5 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)
6 Coil, 26-1200 1 090-5044-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
7  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
8 Coil Lug Insulator (Fiche Paper) 1 545-5431-00
9  Spring Washer, 17/32" ID X 3/4" X 1" 1  269-5002-00
10  Plunger Assembly 1 515-5941-01
For Individual Items use : Plunger (530-5210-00) & Nylon Plunger (530-5277-01)
11 Compression (Relay) Spring 1 266-5020-00
12 Rubber Bumper (Grommet) 1 545-5105-00

Ordering Note: If 500-6290-00 is unavailable,
order the individual part(s) actually required.

Take Note:

DOTS: The Switch Diode, 1N4001, is not located
on either VUK Assembly (nor includeq); it's located
on a Terminal Strip under the playfield near this
assembly. See Section 5, Chapter 2, Playfield
Terminal Strips.., Page 105, for more details.

=P

=]
Section 4, Chapter 2 J - *{h Drawings for Major
~
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4-Ball Trough Assembly, 500-6318-14 (ltems 1-13)

and Associated Parts: See Parts Table below.
Ordering Note: Identical to 500-6318-24 with excepttions, see note below Item 13 (Parts Table).

N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Ball Trough Outhole Mounting Bracket { 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 requires: Heat Shrink Tubing 1/8" @ PUI-24 (Qty. 1"/per) (605-5006-00)
Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).

3 Switch Body Protect Plate 3 535-6539-00

Items 2 & 3 are secured to ltem 1 by: #2-56 X 1/2" HWH (Serr) UNS #4HD TR3 BO

(Qty. 2/per) (237-5937-02)
4  Coil Mounting Bracket 1 535-7330-01
Item 4 is secured to Item 1 by: #8-32 X 3/8" HWH Swage (Sr.) Zinc (Qty. 4) (237-5975-00)
5  Coil Retaining Bracket 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 1 090-5044-00B
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

7  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01

8  Plunger Assembly 1 515-5941-01

For Individual ltems use : Plunger (530-5210-00) & Nylon Plunger (530-5277-01)

INDIVIDUAL PART NAME 8Pl PART N?
9 Compression (Return) Spring 1 266-5020-00
10 Rubber Bumper (Grommet) 1 545-5105-00
11 Trough Ball Guide Plate Not Required (0 535-7801-00
12 Dual OPTO TRANS Board Assembly 1 515-0173-00
13 Dual OPTO REC Board Assembly 1 515-0174-00

ltems 12 & 13 are by: #6-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 3/per) (237-5976-04)
For Individual ltems use : Dual OPTO Transmitter Board (Qty. 1) (520-5173-00), Dual
OPTO Receiver Board (Qty. 1) (520-5174-00), OPTO PCB Tube Spacer (Brass) (Qty. 3/per)
(530-5308-02) and OPTO PCB Rubber Grommet (Qty. 3/per) (545-5518-00)

Ordering Note: If 500-6318-14 is unavailable, order the individual part(s) actually required.
This assembly is identical to 500-6318-24, -15 or -25 except for the quantity of Item 2 (an
additional switch & diode is required for the 5-Ball Trough) and ltem 3, Swich Body Protect
Plates, are not required when using ltem 11 (required for Magnet use).

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.
N2 ASSOCIATED PART NAME QTY. SPI PART N2

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" o) 4 260-5000-00

Take Note:

Take Special Note:

Iltem AP-A, Enter / Exit Scoop, 535-7329-01 (not included with the 4-Ball
Trough Assembly), is shown how it is actually positioned over the 4-Ball
Trough Assembly. It is mounted above the playfield.

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

U Coil Note: U Either -00B or -00T can be used for coil replacements.
B/T listed is preferable for easier diode access & may differ on game.

For a break-down of parts of ltems 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.

| A & IS
See securing Shown 2= &5
hardware ] ] Broken i
under ltem 11 View \
g

See Ordering Note Above.

i
[
oy
.

@“\M‘M
&

Drawings for'Major—

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.

See securing
hardware under
ltems 12 & 13.

Shown Broken View to see
- . _ complete switches

Assemblies & Ramps

: Drawings ...
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Flipper (Left) Assembly, 500-6682-12 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltem AP-

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

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 ltem FRP1, see the end of this Parts Table.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°
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

2  Flipper Bat Bushing (White Plastic) 1 545-5070-00 | ForIndividual ltems use : Actuator & Spring Bracket (LEFT) (530-9038-01) and ® Switch
Item 2 is secured to ltem 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02) Agtuator (White Plastic) (545-5612-00) and is secured to the Bracket by:
3 Power (End of Stroke) Switch 1 180-5149-00 Rivet, 1/8" @ X 1/4" Lg. (Qty. 1) (249-5003-00)

Item 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 1 265-5035-01

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)

15 Set Screw: #10-32 X 3/4" SocketHd. 2  237-6144-00

Item 15 requires: #10-32 Nylon Stop Nut (Qty. 1 Flipper Link Side Only) (240-5203-00)
Tool Required for ltem 15: 5/32" or 4mm Allen Wrench

a-8) R

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

7  Spring Washer (17/32" ID X 3/4" X 1") 1 269-5002-00 Plunger, Link & Crank (LEFT) Assy.

8  Coil Support Bracket 1 535-7356-00 | FRP2 Includes above ltems 12, 13, 14 and 15 515-7203-01
Item 8 is secured to Item 1 by: #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00) and s pre-assembled. _

9  Coil, 22-1080 (YEL-GRN) (Left) 1 090-5032-00T Flipper (LEFT) Rebuild Kit
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). FRP3 ﬁgnT.SE gi’;’zpz’ but also includes above 500_6307-1 0
10 Coil Sleeve 1 545-5388-00 '

11 Deflector Pad (Bumper) 1 545-5428-00 ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

12 Flipper Plunger & Link Sub-Assy. 1 515-6304-03 ECEEXSe Iy IR el 1S QTY. SPI PART N2

For Individual ltems use : Flipper Plunger with "Flat" (530-5349-01) and Plunger "Flipper"

) p ) f & " YELLOW Flipper Bat & Shaft (Plain)

Link (545-5611-01) and ed to the PI by: Bushing, .16" & ID X .281" 6 OD X - . -06-

T Qty. 1) (530-)5222-50?:::;Spirgl Pin o 530" X 34" Lg. (Qty. 1) (251-5015-02) AP-A (Non-Knurled End) Assembly , 1 51551330606
AP-B Large Flipper BLACK Rubber Ring 1 545-5277-00

The differences

between the

| LEFT STYLE Left & Right
> FLIPPER BASE PLATE Flippers are:
ltem 1,
O — O oo
and
. ltem 14
- o (just the
% Bracket)
The coils
YELLOW may aso
differ
- depending
Coil on the ( on the game.
Left Side
of the Plate o B
=<
o - —
i fo) (@)
— w
o ao
""" i EFT STYLE
For Securing Hardware, see the Parts
8 ....... Table above, under the item desired. ( SWITCH PLATE/
° - DEDICATED SPRING RETURN
a 3 GREEN L
- = C ]
= I

=+ sguimel(y

n
>

o

>

Take Note:

® "R"indicates Item noted is
secured with rivet(s) as listed.

A/-B

1) 01-L0£9-00S5

9 swia}| sepn|ou

(517 vl '€l 'zl ol
AN jed Jo} yse ) pjingay (44e1) 4eddi4 ayj JapiQ o] .

Section 4, Chapter 2
Page 80
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es ftems 6,10, 12,13, 14 & 15

lud

inC

* To Order the Flipper (Right) Rebuild Kit ask for Part Nr.
500-6307-00

Flipper (Right) Assembly, 500-6682-02 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltem AP-

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

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 ltem FRP1, see the end of this Parts Table.

2  Flipper Bat Bushing (White Plastic) 1 545-5070-00
Item 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 Iltem 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 1 265-5035-01
6* Coil Stop Bracket Sub-Assembly 1 515-6308-01
Item 6 is secured to ltem 1 by: #10-32 X 3/8" SHWH Swage (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") {  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, 22-1080 (YEL-GRN) (Right) 1 090-5032-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
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

For Individual ltems use : Flipper Plunger with "Flat" (530-5349-01) and Plunger "Flipper"

N2 INDIVIDUAL PART NAME QTY. SPI PART N2
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
For Individual ltems use : Actuator & Spring Bracket (RIGHT) (530-9038-00) and ® Switch

Actuator (White Plastic) (545-5612-00) and is secured to the Bracket by:

Rivet, 1/8" @ X 1/4" Lg. (Qty. 1) (249-5003-00)

15 Set Screw: #10-32 X 3/4" SocketHd. 2  237-6144-00
Item 15 requires: #10-32 Nylon Stop Nut (Qty. 1 Flipper Link Side Only) (240-5203-00)
Tool Required for ltem 15: 5/32" or 4mm Allen Wrench

w-) 2

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 |ncludes above ltems 12, 13, 14 and 15 515-7203-00

and is pre-assembled.

Flipper (RIGHT) Rebuild Kit
FRP3 Same as FRP2, but also includes above
ltems 6 & 10.

500-6307-00

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

N2 ASSOCIATED PART NAME QTY. SPI PART N°

Link (545-5611-01) and is secured to the Plunger by: Bushing. 16'0 IDX 2810 ODX | AP-A Y ELLOW FI|pp§r Bat t%l Shaft (Plain) ¢ 515.5133-06.06
.187" (Qty. 1) (530-5532-00) and Spirol Pin g 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02) (Non-Knurled End) ASsembly :
AP-B Large Flipper BLACK Rubber Ring 1 545-5277-00
The differences
between the
Left & Right RIGHT STYLE
Flippers are: FLIPPER BASE PLATE PLUN
Item 1,
Item 4,
and
Item 14
(just the w
Bracket) )
The coils
may also
differ
depending !
on the game. ) Coil on the
Right Side
g of the Plate
e_., e
RIGHT STYLE For Securing Hardware, see the Parts  [ii:.1 "
SWITCH PLATE/ ) Table above, under the item desired. Rf"
SPRING RETURN DEDICATED
BRACKET SW. 04 ;
=1
&
x
=
<

it
I

(on Left Side)

Switch Actwator

Drawings for'Major—
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O
O
®
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Take Note:

® "R"indicates Item noted is
secured with rivet(s) as listed.
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Ball Deflector Assemblies, 500-6657-00 (Qty. 2) (ltems 1-7)

and Associated Part: See Parts Table below.

When energized, it deflects the ball into the Top VUKs or Top Lanes.

1  Ball Deflector Coil Mounting Bracket 1 535-9248-00
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 3) (234-5101-00)

2  Coil Retaining Bracket 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 Coil, 26-1200 1 090-5044-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

4  Coil Sleeve (with Extension) 1 545-5847-00

5  Plunger (with Rubber Bumper) ASSsy. 1 515-7089-01

For Individual ltems use : Plunger (530-5210-00) and Plunger Tip (530-5559-01). The
Plunger Tip is secured to the Plunger by: Roll Pin 1/8" g x 3/8" Lg. (Qty. 1) (251-5007-04)
6 Compression (Relay) Spring 1  266-5022-01
7  #10-32 Adj. Spindle Stop w/Rubber Tip {1  280-5014-00
Item 7 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00) ;
Ordering Note: If 500-6657-00 is unavailable, order the individual part(s) actually required. ! (.f

v ! Take Note:
Coil Note: U Either -00B
or-00T can be used for coil
replacements. B/T listed is
preferable for easier diode

access & may differ on game.

26-1200
Q22/Q23

For Securing Hardware,
see the Parts Table above,
under the item desired.

®
(2]
L]
H
o
-
s
J
0003‘ For Securing Hardware, 3
see the Parts Table above, r
. under the item desired. I
L]
L]

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY,
- N2 ASSOCIATED PART NAME QTY. SPI PART N°
! ! AP-A Bumper BLACK (Post Sleeve, Tall) 1 545-5308-00

r_" L 3 j ™
Section 4, Chapter 2 < Drawings for Major

S
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Bumper To
Bumper Bo?’r

-»-h*
=>4

and Associated Part(s):

Assemblies, 515-6459-01 éQ’r
om Assy., 515-6459-04 (Qt
Bumper Switch Assy., 515-6459-03 ( Qfg 3) (I’rems 16- 19)

y. 3) (tems 1-7),
(Items 8-1

See Parts Table below.

: Drawings ...

Sec. 4

it '
R AP- 4 — R
oo | - A General lllumination X3
> Assembled
i ]’le i (GI) X3
! 1
Top | |
Exploded ' /1 |
View I g |
! CET ! E !
Wi
7 1 ﬁ:::::
AR < 4 ) : Take Note:
o =@ 1| U Coil Note: O Either
i I : o= -003 for-OO'II' ca? be
. Cp used for coil replace-
Sorsscurngtmms, 1 S monis, 57 isted s
under the item desired. - O preferable for easier
P | N | g(?fde access & may
. iffer on game.
! i \ i g
!.-JI-.! BUMPER TOP PART NAME QTY. SPI PART N°
5 o 1  #555 Wedge Base Bulb 1  165-5002-00
! 2  Wedge Base Socket 1 077-5206-00
| 3 Bumper Body 545-5197-00
Take Nofe: | Item 3 is secured by: #5 X 7/8" PRH AB (Zinc) (Qty. 2) (237-5826-00)

. s Ring Assembl - -
ﬁgxg"g’;’/ ,l;?/; tes gﬁﬁrﬁ% erggg ?tljs required i = ltgn 4is secgred by: #6-3); Nylon Stop Nut (Qty. 2) (240-5005-00) 515-5085-00
use all three (3) Assembly Part Numbers’ ' 5  Bumper Skirt : : 1 545-5607-00
at the top of this page. 6  Bumper Skirt Compression Spring 1  266-5048-00

., [~ Bumper Base 1 545-5195-00

N BUMPER BOTTOM PART NAME QTY. SPI PART N°

8  Plunger 1 530-5348-00

9 Compression (Return) Spring 1  266-5047-00

10 Coil, 26-1200 1 090-5044-00T

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

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

Exploded 15 Coil Bracket Welded Assembly 1 515-5939-00
\r;- Item 15 is secured by: #6-32 X 1-3/16" Spiral Fin Shank (Qty. 3) (237-5957-00) and

lew #6-32 Nylon Stop Nut (Qty. 3) (240-5005-00)

Ne BUMPER SWITCH PART NAME QTY. 8PI PART N®
16 Switch Bracket 1  535-7342-00
Item 16 is secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00)

17 Spoon Switch Actuator 1 545-5610-01
18 Bumper Stack (Blade) Switch 1  180-5015-03

Side View of 14 & 15

Drawings forMajer—

Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).

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)

The Top & Bottom Assemblies are secured together by hardware included in assemblies.
ASSOCIATED PART IS NOT INCLUDED WITH THE ABOVE ASSEMBLY.

N ASSOCIATED PART NAME QTY. SPI PART N°
AP-A Bumper Cap (Red) 3 550-5057-02

Item AP-A is secured to Iltem 4 by: #4 X 3/4" PRH (Zinc) T-25 (Qty. 2/per) (237-5873-00)

)® )
_ <
—Bection 4, Chapter 2

Assemblies & Ramps

Page 83



v "09§

=+ sguimel(y

1-Bank Drop Target Assembly, 500-6440-01 (ltems 1-21)
Parts Table & Target Height Adjustment Procedure on the next page.

—=—Q

Take Note:

O

U  Coil Note: U Either -00B or -00T can be used

for coil replacements. B/T listed is preferable for
easier diode access & may differ on game.

O

DOTS: The Switch Diode, 1N4001, is not located on

this assembly (nor included); it's located on a Terminal
Strip under the playfield near this assembly. See

@)

Section 5, Chapter 2, Playfield Terminal Strips...,

Page 105, for more details.
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For Securing
Hardware, see the
Parts Table on the

next page, under
the ltem desired.
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For Securing
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Hardware,

see the Parts
Table on the

next page,
under ltem 8.
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Section 4, Chapter 2
Page 84
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Read the Target Height Adjustment Procedure on the next page.
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Drawings for Major
Assemblies & Ramps



1-Bank Drop Target Assembly, 500-6440-01 (ltems 1-21) Continued

Different Views on the previous page.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°
1

Bracket, Drop Target (Left Side) 1 535-8746-00
2  Bracket, Drop Target (Right Side) 1 535-8746-01
Items 1 & 2 are secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 3/per)
(234-5101-00)
3 Back Plate (1-Bank Drop Target) 1 535-7713-00
4  Bracket, Support (1-Bank D/T) 1 535-7712-00
5  Bracket, Height Adjustment 1 535-7709-01
6 Bracket, Target Retainer (1-Bank D/T) { 535-7728-00
7  Bracket, Coil Housing 1 535-7707-00
8  Bracket Cap, Coil Housing 1 515-6533-00
Items 1-3, 5, 7-8 are secured to ltem 4 by: #8-32 X 3/8" HWH Sw. (Qty. 16) (237-5975-00)
9 Coil, 27-1500 1 090-5004-00B
Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).
10 Coil Sleeve 1 545-5709-00
11 Spring Washer (17/32" ID X 3/4" X 1") 1 269-5002-00
To order Items 7-11 assembled with securing hardware, use SPI N°: 515-6535-01.
12 Bracket, Switch (1-Bank D/T) 1 535-7710-00

N2 INDIVIDUAL PART NAME QTY. SPI PART N°
13 Switch (D/T) 1 180-5158-00

Item 13 is secured to ltem 12 by: #4-40 X 5/8" HWH TF (Qty. 2) (237-5945-00)
Ordering Note: If replacing Item 13, Switch (D/T), ensure the diode on the switch is
desoldered (if present) and wired correctly as per original (more details on Page 105).

14 Height Adj. Screw (#8-32 X 1" HWH) 1 237-6003-00
15 Bracket, Target Lift (1-Bank D/T) 1 535-7706-01
16 Plunger (Drive Coil) 1 530-5410-00

Item 16 is secured to ltem 15 by: #10-32 X 3/8" PPH (Sems) (Qty. 1) (232-5401-00)
To order Items 15-16 assembled with securing hardware, use SPI N°: 515-6537-00.

17 Compression (Return) Spring 1 266-5020-00
18 Drop Target White (Rollover) 1 545-5533-01

Note: Individual Decal Not Available. The entire decal sheet must be ordered for
replacement. See Section 4, Chapter 1, Parts Identification & Location, Playfield -
Plastics & Decals, Page 67.

19  Spring, Target Reset 1 265-5003-00
20 Bracket, Trip Coil Mounting 1 535-8745-00
21 Caoil, 32-1250 (Mini.) Assembly 1 515-6916-01

Ordering above Item 21 Coil Part Number will include: Diode, 1N4004 (112-5003-00),
Actuator Flap Plate (535-8597-00) and Retainer Clip (530-5550-00).
Item 21 is secured to ltem 20 by: #8-32 Nylon Stop Nut (Qty. 1) (240-5102-00)

Ordering Note: If 500-6440-01 is unavailable, order the individual part(s) actually required.
This assembly is identical to 500-6440-00 except Item 21, Coil (Mini.), is not included.

HITIITIIIIIIIIIIIIIIIIIIIIIIIIIIIAILAAIIIAIAIAIIIIIIILY

Plagfield 3 * Rel- A | INEICEN

Turn ltem 14 in or out
to cause Item 15 to
t the target height
up or down.

e s
adjus

Target Height Adjustment Procedure:

With the Drop Target (Rollover) (ltem 18) inthe DO W N

P O SITIO N, adjust the height of the Target so the top is
just slightly over 1/2" above the feet of the Left & Right Side
Brackets (Items 1 & 2) as shown above (see Ref. A). Keep
in Mind: This adjustment procedure should have the TOP
SIDE of the Drop Target "flush to slightly above" the playfield
N surface after reinstalling the assembly to the underside of the
Playfield (see Ref. A above). This will ensure a BALL TRAP
isnot createdwhere the ball can rest in the target
hole above the playfield.

/==y Step 1. Using a 1/4" Nut Driver, loosen or tighten

i (turn in or out) Height AdJustment Screw (ltem 14)
through Height Adjustment Bracket (ltem 5) to
raise or lower the Target Lift Bracket (Item 15)
causing the Drop Target to reach desired height as
stated above.

Step 2. Apply Blue Loc-Tite on the threads going
through the Height Adjustment Bracket (ltem 5).

/
B E— R AR IR |
(__ = \/‘/ I i\\i N | {r— ‘:J FJ
Drawings forMajer— —  — - \_-’/ - 02 WG ~Bection 4, Chapfer 2
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TX Cannon Trough Assembly, 500-6655-00 (ltems 1-5)
Works in conjunction with the TX VUK on the next page.

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Ball Trough Weldment Bracket 1 515-7291-00 | 4 Single OPTO TRANS Bd. Assembly 1 515-7307-00

Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00) 5 Single OPTO REC Board Assembly 1 51 5-7308-00
2 Micro Switch (Roller Actuator, Lite-Force) 2 180-5119-02 | ltems 4 & 5 are secured by: #6-32 X 5/8" HWH Swg. (Sr.) Zc. (Qty. 3/per) (237-5976-04)

i i X ¥ P g . For Individual ltems use : Single OPTO Transmitter Board (Qty. 1) (520-5230-00), Single
Switch has a.Dlode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00). OPTO Receiver Board (Qiy. 1) (520-5231-00), OPTO PCB Tube Spacer (Brass) (Qty. 3/per)
3  Switch Body Protect Plate 1 535-6539-00 | (530-5308-02) and OPTO PCB Rubber Grommet (Qty. 3/per) (545-5518-00)

Items 2 & 3 are secured to Item 1 by: #2-56 X 1/2" HWH (Serr) UNS #4HD TR3 BO Ordering Note: If 500-6655-00 is unavailable, order the individual part(s) actually required.
(Qty. 2/per) (237-5937-02)

For Securing Hardware,
see the Parts Table above,
under the item desired.

Take Note:

For Schematic & Component Layout of
Items 4 & 5, OPTO Boards (515-7307-00
& 515-7308-00), see Section 5, Chapter 4,
Printed Circuit Boards, Page 140.

The TX Vertical Up-Kicker Assembly
(shown next page) is secured to the Front
of this Trough Weldment as indicated.

Item 4, Single OPTO TRANS (Transmitter) "H"‘-»._‘ 3 4
Board, 515-7307-00, is mounted on the e e 5
other side of the Trough Assembly, in line T e _,' :
with Item 5, Dual OPTO REC (Receiver) el T i -
Board, 515-7308-00, using same hardware. "-x,\_ - h“--«'/ ‘/
f i ]m
Section 4, Chapter 2 [ < Drawings for Major
Page 86 R J Assemblies & Ramps
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TX Vertical Up-Kicker (VUK) Assembly, 500-6656-00 (ltems 1-7)

Works in conjunction with the TX Cannon Trough on the previous page.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1 VUK Coil Mounting Bracket 1 535-9247-00

Item 1 is secured under the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00)
and is secured to Item 1 (Trough, previous page) by: #8-32 X 3/8" HWH Swage (Serr)
Zinc (Qty. 4) (237-5975-00)

2 ! Coil Retaining Braclfet . 1 935-5203-03 For Securing Hardware, see
ltem 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00) - the Parts Table on the left,
3 Coil, 26-1200 1 090-5044-00B f -_:.5:' under the item desired.

Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).

4  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
5 Compression (Relay) Spring 1  266-5022-01

6  Plunger Assembly 1 515-5941-01
For Individual Iltems use : Plunger (530-5210-00) & Nylon Plunger (530-5277-01)
7  Rubber Bumper (Grommet) 1 545-5105-00

Ordering Note: |f 500-6656-00 is unavailable, order the individual part(s) actually required.

L

' Ty
w Take Note:

U Coil Note: U Either
-00B or -00T can be
used for coil replace-
ments. B/T listed is
preferable for easier

diode access & may

differ on game.
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This TX Vertical Up-Kicker Assembly is R

secured to the Front of the Trough Weldment
(shown previous page) as indicated. For Securing Hardware,

see the Parts Table above,
under the Item 1.
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Riveted Steel Ramps and Associated Parts (ltems 1-4)

N2 INDIVIDUAL PART NAME

QTY. SPI PART N2

N2 INDIVIDUAL PART NAME QTY. SPI PART N2

1® Riveted Shooter Lane Steel Ramp Assembly 1 515-7305-00
Item 1 is secured under the playfield by: #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)
and #8 Washer (Qty. 2) (242-5005-00)

For Individual ltems use (requires drilling out rivet & rereviting) :

Steel Ramp - No Parts (515-7300-00) and Ramp Flap (535-9265-00) Flap secured by:
Rivet, 1/8" @ X 3/16" Lg. (Qty. 2) (249-5001-00) and #6 Lock Washer (Qty. 2) (246-5000-00)

1-Way Gate Mounting Bracket (T3) 1 535-9269-00
1A “Wire Gate (for above) 535-9270-00

1
Item 1A is secured to Item 1 by: #6-32 X 1/2" HWH Swage (Serr) Zinc) (Qty. 2)
(237-5976-03) and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

515-7298-00

2® Riveted Right Steel Ramp Assembly 1
Item 2 is secured under the playfield by: #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)
and #8 Washer (Qty. 2) (242-5005-00)

For Individual ltems use (requires drilling out rivet & rereviting) :

Steel Ramp - No Parts (535-9211-00), Ramp Flap (535-9251-00) and Rubber Bumper
(Blue) (626-5058-00) Flap secured by: Rivet, 1/8" ¢ X 3/16" Lg. (Qty. 2) (249-5001-00) and
#6 Lock Washer (Qty. 2) (246-5000-00). Bumper secured by: Rivet, 1/8" @ X 1/4" Long

(Qty. 2) (249-5003-00) and #6 Lock Washer (Qty. 2) (246-5000-00).

? Plastic (Screened)

830-5997-XX

For Plastics, see
the PINK PAGES,
Playfield - Plastics

Take Note:

"R" indicates Item noted is

(Screened & Clear) H
& Decals, Page 67 1

®

« Steel Ramp
(Right)
515-7298-00

the Parts Table above,
under Item desired.
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N° INDIVIDUAL PART NAME QTY. SPI PART N°

4® Riveted Left Steel Ramp Assembly 1 515-7296-00

Item 4 is secured under the playfield by: #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)
and #8 Washer (Qty. 2) (242-5005-00)

For Individual ltems use (requires drilling out rivet & rereviting) :

Steel Ramp - No Parts (535-9210-00), Ramp Flap (535-9249-00) and Rubber Bumper
(Blue) (626-5058-00) Flap secured by: Rivet, 1/8" o X 3/16" Lg. (Qty. 2) (249-5001-00) and
#6 Lock Washer (Qty. 2) (246-5000-00). Bumper secured by: Rivet, 1/8" @ X 1/4" Long
(Qty. 2) (249-5003-00) and #6 Lock Washer (Qty. 2) (246-5000-00).

*+* sguimel(y

4A Light Deflector (Silver Color Plastic) 1 545-5409-01
4B #555 Wedge Base Bulb 1  165-5002-00
4C Wedge Base Socket 1 077-5026-01

Item 4C is secured by: 1-1/2" X 1/4" #6-32 Hex Spacer (Qty. 1) (254-5008-09), #6-32 X
3/8" PPH (Qty. 1) (232-5201-00) and 6-32 X 1/2" PPH MS (Sems) Zc. (Qty. 2) (232-5202-00)
4D Cross-Under Gate & Switch Assy. 1 515-7231-00
Item 4A is secured by: #6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 2) (232-5202-00), #6-32
Nylon Stop Nut 1/4 Hex Body (Qty. 2) (240-5010-00) and #6 Washer (Qty. 2) (240-5001-00)

For Individual ltems use : Gate Bracket (535-9077-00) and Micro Switch (Long Flat
Actuator) (180-5190-48)

secured with rivet(s) as listed.

@)

For Securing Hardware, see

2A Micro Switch 180-5190-48

1
Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).

2B Switch Body Protect Plate 1 535-6539-00
Items 2A/2B are secured by: #2-56 X 1/2" HWH (Serr) 4HD TR3 BO (Qty. 2) (237-5937-02)

3® Riveted Center Steel Ramp Assembly 1  515-7297-00
Item 3 is secured under the playfield by: #8-32 Nylon Stop Nut (Qty. 3) (240-5102-00)
and #8 Washer (Qty. 3) (242-5005-00)

For Individual ltems use (requires drilling out rivet & rereviting) :

Steel Ramp - No Parts (535-9225-00), Ramp Flap (535-9250-00) and Rubber Bumper
(Blue) (626-5058-00) Flap secured by: Rivet, 1/8" @ X 3/16" Lg. (Qty. 2) (249-5001-00) and
#6 Lock Washer (Qty. 2) (246-5000-00). Bumper secured by: Rivet, 1/8" @ X 1/4" Long

(Qty. 2) (249-5003-00) and #6 Lock Washer (Qty. 2) (246-5000-00).
3A Roll-Under Gate & Switch Assy. 1  500-6593-01
Item 3A is secured by: #6-32 X 1/2" HWH Swage (Serr) Zinc (Qty. 2) (237-5976-03) and
#6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

For Individual ltems use : Gate Bracket (535-9171-01), Wire Form (535-9172-00),

Micro Switch (180-5190-28) and Switch Body Protect Plate (535-6539-00).
Plate secured by: #2-56 X 1/2" HWH (Serr) 4HD TR3 BO (Qty. 2) (237-5937-02)

For Securing Hardware, see
the Parts Table below,
under Item desired.

* A Steel Ramp
(Left)
515-7296-00

< 8teel Ramp
(Shooter Lane)
515-7305-00

Ny ¢

Steel Ramp A
(Center)
515-7297-00

For Securing Hardware, see
the Parts Table above,
under ltem desired.

Section 4, Chapter 2
Page 88
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oL aat Wire Ramps & Chute

4 . o
1 Weldments Individual Parts Only
4 (Hems 1-8)
Securing Hardware a
a  2-1/4" X 1/4" Hex Spacer #6-32 Tap, 234-5008-18 b
b 2-3/4" X 1/4" Hex Spacer #6-32 Tap, 234-5008-15
¢ 1-3/4" X 1/4" Hex Spacer #6-32 Tap, 234-5008-10 M '
Above locations a, b & ¢ also require 1 of each (@ top): "'e Ramp ’
#6-32 X 3/8" PFH MS Zinc, 237-5850-00 (Cenfer)
d  #6-32 X 3" PPH MS (Zinc), 237-5515-00, 535'9240'00
3/4" X 3/8" Plastic Spacer Gray, 254-5000-07, 1L
Washer .187" ID X .875" OD X .04" Zinc, 242-5059-00, HP
Washer 13/64" ID X 5/8" OD X .062", 242-5038-00

and #6-32 Nylon Stop Nut, 240-5005-00

e Post Hex Base #6-32 Tap/#10-32 Bot., 530-5332-01 and
Spacer (Nylon) .218" ID X .5" OD X .187", 254-5038-00

on previous page.

NN

Layout Reference
for Steel Ramps

_ f  #8-32 Nylon Stop Nut, 240-5102-00 and #8 Washer, 242-5005-00
g  #6-32 X 5/8" HWH Swage (Serr) Zinc, 237-5976-04 and #6 Washer, 242-5001-00
“ ﬂ h  #8 X 1/2" HWH AB (Zinc) (Qty. 2), 234-5101-00 and #8 Washer (Qty. 2), 242-5005-00
dHH=HB i #8 X 1/2" HWH AB (Zinc), 234-5101-00
i (@ bottom) #8-32 Nylon Stop Nut, 240-5102-00 b
#*  Bumper (Deflector Pad), 545-5428-00 v
Q

o
11
1l
L

Secured to Back Panal

A
h

b (on Back Panel)
| )/ 535-9241-00
c ¢ ° Wire ¥ Ramp

515-7292-00
Cannon V¥ Chute

515-7295-00
¥V VUK Chute

AV
For the
securing
hardware
on these
Wire
Ramps
& Chutes,
see the
listing
above.

A\

g p

Wire » 5)q d

Ramp (Left) 4
\
\® I |

535-9209-00
TI=EFERMMINRATIOR —=

(TX Cannon
535-9262-00

f  Wire Ramp A g
(Upper Right) & A
535-9242-00 d

"« Wire Ram
 (Lower Right
535-9212-00

— / ——r
Drawings for Majer— —  — - WOO8 WIFNE ©=I0 Bgocrion 4, éhapfer 2
Assemblies & Ramps E< ?.% ?:’;5 _ﬁ“/ \_\| — —L;_J—| '_| \\| % = Page 89
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TX Head & Arm (Cannon)
Individual Parts Only (ltems 1-5)

N° INDIVIDUAL PART NAME QTY. SPI PART N°

1 TXHead 1 545-6086-00
Item 1 is secured to ltem 2 by: Pop Rivet 1/8" g X 3/16" (Qty. 2) (249-5025-00) and is
secured to the Back Panel by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 2) (234-5001-02)

2  Mounting Bracket (Upper) 1 535-9296-00
3 Mounting Bracket (Lower) 1 535-9295-00

Item 3 is secured to ltem 1 by: #6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 1) (232-5202-00)
and #6 Washer (Qty. 1) (242-5001-00)) and is secured to the Back Panel by:
#6 X 1/2" HWH AB (Zinc) Red (Qty. 1) (234-5001-02)

4  TXArm (Cannon) Cover (onwireRamp) 1  545-6087-00

Item 4 is secured to ltem 5 by: Pop Rivet 1/8" @ X 3/16" (Qty. 2) (249-5025-00) and
Washer 9/64" ID X 5/16" OD X 1/32" (Qty. 2) (242-5017-00) and is secured to the Wire
Ramp (TX Cannon) (see previous page) by: Cable Tie 4" (Qty. 1) (040-5001-01)

5 Shield (Ball Trap Prevention) 1 535-9299-00
Item 5 is secured to the Plastic by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 1) (234-5001-02)

For Securing |
Hardware, see i
the Parts Table E)
above, under

Item desired.

#6-32 X 1-1/4"
PPH Screw
232-5507—00

Mini-Mars
Lite Cover

lue
550-5031-05
Page 64

Spacer
(Plastic)
7/8" X 3/8"
254-5000-11
Page 71

2-Lug
Bayonet
Socket
077-5 ; 06-00

#89 Bulb
165-5000-89
Page 72

Mini-Mars
Lite Cover
(1XTab)
Blue
550-5031-05
Page 64

i
I3
i
i
I3
i

v "09§

@ Spacer
P i (Plastic)
i :gdﬁeacrg"s"ge 1/2" X 3/8"
** ' 7 254-5000-01

; the Parts Table
() above, under Fage 71
3 Item desired. 3-Lug
Bayonet
E T Socket
- ' 077-5013-00
3 &

(17=) Hex Spacer #44 Bulb
o 1" X 1/4" 165-5000-44
; 254-5008-06 Page 72
. Page 70
L]

!_ ™
Section 4, Chapter 2

Page 90 5

! Post Fasten

For Reference Only
General Parts
(Exploded Views)

#6-32 X 1-1/4"

PPH Screw

# 89 Bu I b 232-5207-00

Mini-Mars
Lite Cover
(1X Tab)
Blue
550-5031-05
Page 64

2-Lug
Bayonet
Socket
077-5 }( 06-00

#89 Bulb
165-5000-89
Page 73

i #6-32Top
. 1 530-5010-02
For Securing H &
Hardware, see Post Clear
the Parts Table (Plastic)
above, under 550-5059-01,
Item desired. Page 69

254-5000-11
Page 71

T Hex Spacer

i 5/8" X 1/4"

254-5008-02
&

Hex Spacer
3" X 1/4"
254-5008-14

Page 70

For General Parts,
Plastics, Rubbers,
Posts, Spacers,
Sockets & Bulbs,
see the PINK
PAGES, Playfield -
..., Pages 64 - 74

Drawings for Major

Assemblies & Ramps



T-850 Head Assembly Individual Parts Only (ltems 1-3)

N2 INDIVIDUAL PART NAME QTY. SPI PART N°
1  T-850 Head (incl. ltems 2 & 3) 1 545-6088-00

Item 1 is secured to Item 2 (at the Top & Bottom) by:
#8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)

2  Mounting Bracket 1 535-9298-00
Item 1 is secured to the Back Panel by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 2)
(234-5001-02)

3 LED Assembly 1 500-6701-00

Item 3 is secured to ltem 2 (at the Middle) by: #8-32 X 3/8" PPH MS (Sems) Zinc (Qty. 1)
(232-5301-00) and Cable Tie (Screw-Down) (Qty. 1) (040-5005-00)

For Securing
Hardware, see
the Parts Table
above, under
Item desired.

: Drawings ...

Sec. 4

Cathode

. Securely Securely .
Big Red LED | shert Lead 2-Pin 156" Conn.
Jangieco prvorl e ’7 r _ CE156F22-2
112-5021-00 &8 AR . ar 045-5007-02
Re5|stor 1!4W1500 1N4004 Diode [y
121-50935-00 112-5003-00 Wiring Hamess .
Shrink Tubing, /8" ID Black (3" +.25") y-[ /
605-5002-00
Iz: /z' /:l
‘ Solder
Securely
L | Gemees)] | =] \® ]
| ( p— 5\ ( r—' ) J

Drawings for-Majer— —
Assemblies & Ramps
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Chapter 2, Playfield
Wiring, Page 103.

(X10): For more infoon % Back Panel Assembly Individual Parts Only (ltems 1-15)
Gls, see Section 5,

Parts Table on the next page.

For Securing
Hardware, see the

For Securing
Parts Table on the Hardware, see the
next page, under Parts Table on the
Item desired.

next page, under
Item desired.

Q30 x4|'

For a break-down of
parts on Item 12, see
the next page.

For Securing -
Hardware, see the @y"’
Parts Table on the
next page, under
Item desired.

26-1200
Q21

'__' D 5
.52 P ,' ) .
\ Ty J _‘.--""' -
.--’Q o -
@7 o s
For Securing o ?

Hardware, see the
Parts Table on the
next page, under
Item desired.
Qty. 2

Back
View

r_" L 3 j ™
Section 4, Chapter 2 | i < Drawings for Major

Page 92 - _J J Assemblies & Ramps



Back Panel Assembly Individual Parts Only (ltems 1-15) Continued

Views on the previous page (exploded view of ltem 12 below)

N° INDIVIDUAL PART NAME
1  Back Panel (Black Wood) 1 525-5620-00-79

Note: Individual Decal Not Available. The entire decal sheet must be ordered for
replacement. See Sec. 4, Chp. 1, Parts Id. & Loc., Playfield - Plastics & Decals, Page 67.

2  Bracket, Back Panel Mounting 2 535-8964-00
Item 2 is secured to ltem 1 and below the Playfield by: #8 X 1/2" HWH AB (Zinc)

(Qty. 5/per) (234-5101-00)
3  Wire Ramp (Back Panel) 1 535-9241-00

Item 3 is secured to ltem 1 by: #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00) and #8

Washer (Qy. 2) (242-5005-00)
4  Bracket, Back Panel Guide 1 535-6896-00

Item 4 is secured from behind and through ltem 1 by: #8-32 X 3/4" HWH Swage (Serr)
Zinc (Qty. 2) (237-5975-02)

5  Back Channel Weldment Trough 1 535-9252-00
Item 5 is secured to Iltem 1 by: #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00)

6  Mini-Mars Lite Cover (Snap-In) Red 4 550-5031-02
ltem 6 is secured to ltem 1 by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 1/per) (234-5001-02)

7  2-Lug Stand-Up short Bayonet Socket 4  077-5101-00
Item 7 is secured to ltem 1 by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 1/per) (234-5001-02)

QTY. SPI PART N°

N2 INDIVIDUAL PART NAME 8P| PART N2
8  #89 Bulb (Clear) 4 165-5000-89
9  2-Lug Staple Down Socket 10 077-5000-00
10 #44 Bulb (Clear) 10 165-5000-44
11  Micro-Switch Assembly 500-6689-00

Item 11 is secured to ltem 1 by: #8-32 X 3/4" HWH Swage (Srr) Zc. (Qty. 2) (237-5975-02)

For Individual ltems use : Bracket (535-9261-00), Micro-Switch (Lite Force) Cherry DA3
Happ #95-0866-10 (180-5163-01), Wireform (535-8092-00), Switch Body Protect Plate
(535-6539-00) and #2-56 X 1/2" HWH Serr UNS #4HD Black (237-5937-02)

12 Kicker (Ball Stop) Assembly 1  500-6219-01
Item 12 is secured to ltem 1 by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 3) (234-5001-02)
For a break-down of parts, see below Parts Table.

550-5059-01

13 1-1/16" 1-Groove Plastic Post (Clear) 1
Item 13 is secured to ltem 1 by: #6 X 1-1/2" PPH (Zinc) (Qty. 1) (232-5007-00)

14  1/4" Clamp (Single) 2 040-5000-03

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

15 1/2" Clamp (Single) 1 040-5000-06

Item 15 is secured to ltem 1 by: #8 X 1/2" HWH AB (Zinc) (Qty. 1) (234-5101-00)

VAL 0000000000 0000000000000000000000004
Back Panel Ball Stop Assembly (ltem 12 above), 500-6219-01 (ltems 1-7)
When energized, the ball is held in Back Channel Trough on the Back Panel (ltem 5, prev. page).

N° INDIVIDUAL PART NAME QTY. SPI PART N°
1  Kicker Mounting Bracket 1 535-6730-00

Item 1 is secured to the Back Panel (Item 1 above) by: #6 X 1/2" HWH AB (Zinc) Red
(Qty. 3) (234-5001-02)

2 Coil Retaining Bracket 1 535-5203-03
ltem 2 is secured to ltem 1 by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)
3 Coil, 26-1200 1 090-5044-00B

Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).

500-6219-01
Coil (lugs & left) o

26-1200
Q21

Assembled
View

For Securing Hardware, see the Parts
Table above, under the item desired.

_._..(_f

Drawings for Majer — —

N2 INDIVIDUAL PART NAME

QTY. SPI PART N°

4  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01

5  Plunger Assembly 1 515-7309-00
For Individual Iltems use : Plunger (530-5210-00) & Nylon Plunger (530-5639-00)

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

7  Rubber Bumper (Grommet) 1 545-5105-00

Ordering Note: If 500-6219-01 is unavailable, order the individual part(s) actually required.
This assembly is identical to 500-6697-00 except for the rotation of the Coil (lugs = right).

Take Note:

Coil Note: U Either -00B or -00T can be used for coil replacements.
B/T listed is preferable for easier diode access & may differ on game.

Assemblies & Ramps =1

: Drawings ...

Sec. 4
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Backbox Insert Assembly Individual Parts Only (ltems 1-24)

Parts Table and Views continue on the next page.

N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Insert (White Wood, 1/2" MDF) 1 525-5630-00
Includes Starburst Arrow-Head Large Inserts (Clear) (Qty. 5) (550-5070-01)
2 1-1/4" X 3/8" Plastic Spacer 12 254-5000-05

Item 2 is secured to ltem 1 thru ltems 4 & 5 (Front) by: #6-32 X 2" PFH (Qty. 12)
(237-6146-00) and (Back) by: #6-32 T-Nut (Qty. 1/per) (240-5002-00)

3  1/2" X 3/8" Plastic Spacer 10 254-5000-01
Item 3 is secured to Item 4 (Front) by: #6-32 X 1-1/4" PPH (Sems) (Qty. 1/per)
(237-6146-00) and #6 Washer (Qty. 1/per) (242-5001-00) and (Back) by: #6-32 T-Nut
(Qty. 1/per) (240-5002-00)

4  T3™ Film Art (#79) Pie Insert 1 830-5279-01
Ordering Note: For the T3™ Film Film Art (#79) Main (under Back Glass) use 830-5279-00.
5%  Backbox Insert Plastics (Clear) Set 1 803-5000-79B%*
5A Plastic (Clear) - Play Surface 1  830-6011-00%
BB Plastic (Clear) - Upper Ball Guide 1 830-6011-01*
5C Plastic (Clear) - Lower Ball Guide 1 830-6011-02%
5D Plastic (Clear) - Top Cover 1 830-6011-03*
*QOrdering Note: Plasitcs are not available individually. The entire set must be ordered (Item 5).

6 Wire Form (Ball Guide) 1 535-9279-00
Item 6 is secured to Item 1 by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 2) (234-5001-02)

7  Latch (Black) 1 535-9291-00

Item 7 is secured to ltem 1 (Front) by: #10-24 Nylon Stop Nut (Qty. 1) (240-5206-00),
#10-24 Wing Nut (Qty. 1) (240-5211-00) and Washer 13/64" ID X 5/8" OD X .062" (Qty. 2)
(242-5038-00) and secured to Iltem 1 (Back) by: #10-24 X 1" Hex Screw (Black) (Qty. 1)

(237-6148-16) [goes with Nylon Stop Nut], #10-24 X 1" Carriage Bolt (Qty. 1) (231-5021 -09_L,.-v"

[goes with Wing Nut] and #10 Washer (Qty. 1) (242-5003-00) .- -

For Securing Hardware,
see the Parts Table above,
under the Item desired.

ar

Clear Plastics
Shown Solid
for clarity.

For Securing Hardware,
see the Parts Table above,
under the Item desired.

Front

View

Ne

INDIVIDUAL PART NAME

8 Hinge (Female) Right-Hand
Item 8 is secured to ltem 1 (Front) by: #10-24 X 7/8" PFH Black (Qty. 3/per) (237-6147-14)
and is secured to Item 1 (Back) by: #10 Washer (Qty. 3/per) (242-5003-00) and

QTY. SPI PART N°
2 390-5051-01

#10-24 Keps Nut (Qty. 3/per) (240-5207-00)
9A 1-1/16" 1-Groove Plastic Post (Clear) 2  550-5059-01

Item 9A is secured to Item 1 (Front) by: Post Fasten #6-32 Top / Wood Screw Bottom
(Qty. 1/per) (530-5010-02).

Usage Note: The Post & Rubber next to Female Hinge is REQUIRED. Only remove to
access ball for cleaning or replacing (another view inside front cover). The Post & Rubber to

the left (in the view) of above post should have n removed after initial game set-up.
9B Black Rubber Ring, 5/16" ID 2 545-5348-02
10 1" Delrin Ball MCMSTR 9614K37 1  260-5009-00

Qty. 12

For
Targets,
Sockets &
Bulbs, see
the next
page.

Qty. 10

Section 4, Chapter 2
Page 94
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Backbox Insert Assembly Individual Parts Only (ltems 1-24) Continued

For Securing Hardware, see the Parts

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 Table left, below or previous page,

under the ltem desired.

11 Relay (Picker) & Cable Assembly 1  500-6700-00
Item 11 is secured to Item 1 (Back) by: #6 X 1/2" HWH AB Red (Qty. 2) (234-5001-02)
For more info on wiring, see Section 5, Chapter 1, Backbox Wiring, Page 101.

12 Stand-Up Target 1" X 1-1/2" Rect. Wht 4  500-6698-08
Item 12 is secured to ltem 1 (Back) by: #6 X 1/2" HWH AB Red (Qty. 2) (234-5001-02)
Ordering Note: This Target is Identical to 500-5321-08 EXCEPT for the Switch Back Plate
and securing hardware.

For Individual Parts use : Switch & White Rectangular Target Sub-Assy. (515-6027-08),
Mounting Bracket (535-6896-00), Switch Plate (535-5045-00), Diode 1N4004 (112-5003-00)
and is secured by: #6-32 X 3/4" HWH MS (Serr) Zinc (Qty. 2)

(237-5958-00) and #6-32 Keps Nut (Qty. 2) (240-5011-0)

O o
g
o
2]

0o fodp
e--.__@‘ % . )
G-

For Securing
Hardware, see
the Parts Table

above, below or
previous page,
under the ltem
desired.

)

Items 15 & 16 are Not
Shown for clarity. For
views, see the Pink
Pages (Page 74).

Qty. 8

Qty. 31

L]
- For Securing
Hardware, see the
Parts Table above
or below, under the
Item desired.

Take Note:

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

N2 INDIVIDUAL PART NAME QTY. 8Pl PART N° INDIVIDUAL PART NAME QTY. 8Pl PART N°
13 Stand-Up Target 1" X 1-1/2" Rect. Wht 1  500-6698-08-79| 19 2-Lug Staple Down Bayonet Socket 23 077-5000-00
Identical to ltem 12 EXCEPT the lugs are turned to the side (Required!). 20 3-Lug Laydown Bayonet Socket 8 077-5006-00
ltems 12 & 13:re secured to ltem 1 by: #8 X 1/2" HWH AB (Qty. 1 per) (234-5101-00) 21  #44 Bulb (Clear) 31  165-5000-44
14 .5/1 6" Ht. Snap-On Socket Bracket 5 545-5760-18 | 22 RPG Cannon Kicker Bracket & Shield 1 see next page
Item 14 is secured to ltem 1 (Back) by: #8 X 1/2" HWH AB (Qty. 1 per) (234-5101-00) o3 Kicker (on RPG Backbox Cannon) 1 see next page
15% IDC Snap-On Socket 5 077-5216-00 |54 Motor & Drive Wheel Assembly Parts 1 see Page 97

16% #555 Wedge Base Bulb (Clear) 5 165-5002-00
17 2-Lug Stand-Up short Bayonet Socket 8  (077-5101-00
18  #89 Bulb (Clear) 8 165-5000-89
- _ y = P T T | \® l
{ R | Vi — b '_ . B,
Drawings forMajor — —  — - \-/ = = = “ T : .
Assemblies & Ramps ==,
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g under -C:O-
Item 13.
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For Plastics, see
the PINK PAGES,
Playfield - Plastics
(Screened & Clear)
& Decals, Page 67

RPG Cannon Kicker Bracket Individual Parts Only (ltems 1-6)

Works in conjunction with the Drive Wheel (Motor) on the next page.

23-800 N2 INDIVIDUAL PART NAME QTY. SPI PART N2
05 1  Kicker (on RPG Cannon) Assembly 1  500-6697-00

i Item 1 is secured to ltem 2 by: #6-32 X 5/16" PPH MS Sems (Qty. 3) (232-5208-00) and
Plagéﬁgsgg;?)e{r}(ed) #6-32 Péeps NTJ: (Qty. 3) (240—5‘(/)08—00) For a break-down of partsflsee below Parts Table.

2  Kicker (Cannon) Bracket 1 515-7312-00
Item 2 is secured at the rear to the Pivot Pin (Motor Plate, ltem 2 next page) by:
Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00), Nylon (Teflon) Washer 1/4" ID X 1/2"
OD X .062" (Qty. 1) (242-5040-01) and Steel Spacer (Qty. 1) (530-5641-00)
For Securing

Hardware, 3 Roller Pin 1 530-5640-00
see the Parts 4 Roller 1 545-6085-00

Table right,
under ltem 1. Item 3 is secured through ltem 4 into the middle of ltem 2 by: Retaining Ring, 1/4" @
Shaft (Qty. 1 per side) (270-5002-00)

5  Shield (Cannon) Bracket 1 535-9276-00
6 Plastic (Screened) Upper & Lower 1ea. 830-5997-XX

b For Securing Items 5 & 6 are secured together onto the front of ltem 2 by: Pop Rivet 1/8" @ X 3/16"
@‘j Hardware, (Qty. 3/per Plastic & Qty. 2 rear) (249-5025-00)
s;e btlhe P7_,rts Note: Both ltems 5 & 6 requires drilling out rivets & reriveting, if replaced.
able right,

under Item 6.

260-5009-00
¢,

Delrin Ball

MCMSTR
9614K37

Plastic (Screened)

830-5997-XX For Securing Hardware,
@ For Securing Hardware,

see the Parts Table
above, under ltem 2.

i : For Securing Hardware,
see the Parts Table | | @ see the Parts Table :
above, under Item 4. above, under Item 1. G‘ -

Kicker (on RPG Backbox Cannon) Assy. (ltem 1 above), 500-6697-00 (ltems 1-7)
When energized, the ball is shot into the targets in the Backbox Insert.

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME . 8Pl PART N¢
1  Kicker Mounting Bracket 1 535-6730-00| 4 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
o7 53004) aml 1050 X o/ EPE M (B 2 (Ot ) (230 S5 00 - (-2 g g'c‘:;%f; sAs?zﬁTF?gay) Soring } géggg;ggg
2  Coil Retaining Bracket 1 535-5203-03 - .
Item 2 is secured to Item 1 by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qy. 2) (232-5300-00) O7de . RAl":,tt’:’e”rsBOg’;g%éGrom’?e;) S L angﬁg'gﬂ 25729
. raerii N a = 1S unavailaole, indiviau u Ul .
3 Coil, 23-800 1 090-5001-00B | This assgembly is identical to 500-6697-01 except for the rotation of the Goil (Iués B up).

Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).

Vi ' 7 500-6697-01
23-800 ;-- A (R : Coil (lugs 3 right)
] i | Tl ¢ this configuration is used on
the Playfield (under arch),
see Page 77.

Take Note:

U Coil Note: U Either -00B

or -00T can be used for coil
replacements. B/T listed is
preferable for easier diode
access & may differ on game.

v "09§

o)
a

500-6697-00-
Coil (lugs 1T up) —

=)
=
)
s
=]
o
»

|

For Securing Hardware, see the Parts (& e ~.i‘
Table above, under the item desired. ?
-
Section 4, Chapter 2 |
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Motor & Drive Wheel Assembly Individual Parts Only (ltems 1-3)

Works in conjunction with the RPG Cannon Kicker Bracket on the previous page.

For Securing Hardware,
see the Parts Table right,
under ltem desired.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Motor with Connector Assembly 1 515-7317-00

Item 1 is secured to the rear of the Backbox (Wood) Insert by: #8-32 X 5/8" HWH MS
(Serr) Zinc Thread-Forming (Qty. 4) (237-5951-00) and #8-32 T-Nut (Qty. 4) (240-5101-00)
For Individual ltems use : Motor, 24V AC 21 RPM CW (041-5079-01),

Pin Connector (Qty. 2) (055-5021-09) and Connector Housing (045-5004-02)

2  Mounting Plate & Pivot Pin 1 515-7313-00
ltem 2 is secured to ltem 1 by: #8-32 X 3/8" HWH MS Type C (Qty. 4) (237-5903-00) and
onto the Motor Shaft by: Retaining Ring, 5/16" @ Shaft (Zinc) (Qty. 1) (270-5003-00)

3 Drive Wheel (Excentric) 1 535-9277-01

Item 3 is secured to Item 1 Motor Shaft by: 1/4-20 X 1/4" Set Scr. (Qty. 1) (237-6145-00)

Pivot Pin inserts
into the rear of the
-~ Kicker (Cannon)

Bracket (Item 2
previous page).

—

The Drive Wheel (Item 3) makes contact with the Roller (ltem 4, previous
page) to move the Kicker Bracket (ltem 2 previous page) up and down.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Reference Views of the RPG & Motor installation onto the Backbox Insert
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Drawings ...
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\\\UK ONLY OPTIONAL\\\ :IIIUK ONLY OPTIONAL A4/
Ball Deflector Assemblies, 500-5788-021 Up/Down Post Assy., 500-6293-00
(Qty. 2) (Items 1-8) : (Items 1-9)

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 : N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Ball Deflector Coil Mounting Bracket 1 535-6857-02 1  Up/Down Post Coil Mounting Bracket 1 515-6840-00
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 4) (234-5101-00) I Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00)

2  Coil Retaining Bracket 1 535-5203-03 1 2 Adjustment Spindle Stop Bracket 1 535-8303-00
Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00) I 3 Coil Retaining Bracket 2 B535-7356-00
3 Coil, 26-1200 1 090-5044-00T | 'tems 2 & 3 are secured by: #8-32 X 3/8" Swage (Serr) Zinc (Qty. 2/per) (237-5975-00)
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). 4 Coil, 23-1100 (ORG) 1 090-5030-00T
4  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01 Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
5  Spring Washer (17/32"ID X 3/4" X 1") 1 269-5002-00 5  Coil Sleeve (with extension) 1 545-5847-00
6 Solid Plunger Assembly 1 515-6858-00 6  Spring Washer, 17/32" ID X 3/4" X 1" 1  269-5002-00
7  Compression (Relay) Spring 1  266-5022-01 7  Plunger & Shaft Assembly 1 515-6844-00
8  #10-32 Adj. Spindle Stop w/Rubber Tip 1 280-5014-00 , ORDERING ABOVE (ITEM 7) SUB-ASSY. PART N® WILL INCLUDE:
Item 8 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00) 7A Ball Bumper Plastic (Top) Red 1 550-5029-02
Ordering Note: If 500-5788-02 is unavailable, order the individual part(s) actually required. 7B* Roll Pin, 3/32" g X 1/2" Long 1 251-5002-00
7C* Retaining Ring, 1/4" @ 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
Ordering Note: If 515-6844-00 is unavailable, order the individual part(s) actually required.
Item 7D, part of Item 7, Plunger & Shaft Sub-Assembly, is 1 piece and cannot be ordered
separated.
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)
Ordering Note: If 500-6293-00 is unavailable, order the individual part(s) actually required.

Take Note:

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

U Coil Note: U Either -00B or -00T can be
used for coil replacements. B/T listed is
preferable for easier diode access & may
differ on game.

Take Note:

U Coil Note: U Either -00B or -00T can be
used for coil replacements. B/T listed is
preferable for easier diode access & may
differ on game.

AUX.1  AUX.2 AUX.1  AUX.2

v "09§
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Section 4, Chapter 2 |l *f;h Drawings for Major
~

Page 98 S Assemblies & Ramps



- Section 5
4, Schematics & Troubleshooting
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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:

COILS DETAILED CHART TABLE

Drive

Driver

Power Line

Power Line

Power

Drive Transistor

D.T. Control

Coil GA-Turn

High Current Coils Group 1

Transistor Ouput Board
#1 |TROUGH UP-KICKER Q1
#2 |AUTO LAUNCH Q2 A
#3 |DROP TARGET RESET Q3
#4 |BACKBOX RPG SW.GlI as | VO
Power
#5 |BACKBOX KICKER Q5 | Driver
#6 O D Q6
v
#7 O D Q7
#8 |DROP TARGET DOWN Q8

Color Connection  Voltage Control Line Color Line Connect  or Bulb Type
YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Jg-p1 |26-1200 U
YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Jg-p3 |22-1080 T
YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 |2/-15000
SEE Q4w | J17-P2/3 [1vAC| BRN-YEL | Jg-ps |*44Bulbxs
YEL-VIO | J10-P4/5 |50,DC| BRN-GRN | J8-Pg |23-8000

BRN-BLU | J8-P7
BRN-VIO | J8-P8
YEL-VIO | J10-P4/5 [50.DC| BRN-GRY | J8-P9 | 32:1250

515-6916-01

Q4 Note: Power Line Color is GRY~3A Fuse~RED-YEL and GRY-GRN~3A Fuse~YEL-RED

High Current Coils Group 2 Transistor Ouput Board | Color . Connection _ Voltage _Control Ling Golor_Liné Connect o Bulb Type
#9 |LEFT BUMPER Q9 YEL-VIO | J10-P4/5 50,DC| BLU-BRN | Jo-p1 [261200 O
#10 |RIGHT BUMPER a0} YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-p2 |26-1200 T
#11 |BOTTOM BUMPER an YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 [261200 0
#12 |KICKBACK Q12 P(I)/v?er YEL-VIO | J10-P4/5 50,DC| BLU-YEL | Jo-P5s |23-800 O
#13 |VUK 013 | priver | YEL-VIO | J10-P4/5 |50,DC| BLU-GRN | Jo-Pe |26-1200 T
#14 | T-X VUK o4 o YEL-VIO | J10-P4/5 |50,DC| BLU-BLK | Jo-p7 |26-1200 U
#15 |LEFT FLIPPER (50v RED/YEL) | Q15 | (CRY-YEL-38 | J10-P1/2 |50,DC| ORG-GRY | Jo-Pg [22-1080 O
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 pOLU-YEL-38 | J10-P1/2 [50,DC| ORG-VIO | Jo-Pg |22-1080 O

Low Current Coils Group 1 Transistor Oupui Board | Golor - Connection  Voltage _Control Lin Gelor Line Gonnect o Eulb Type
#17 |LEFT SLINGSHOT Q17 BRN J7-P1_|200DC| VIO-BRN | J7-p2 |23800 O
#18 |RIGHT SLINGSHOT a8 BRN J7-P1  |20,DC| VIO-RED | J7-p3 |23800 U
#20 |BACKBOX MOTOR RELAY Q20 P(I)/v?er BRN J7-P1_ |20sDC| VIO-YEL | J7-P6 | ey
#21 |BACK PANEL DIVERTER Q21 | priver BRN J7-P1 [20,DC| VIO-GRN | J7-P7 |26-1200 O
#22 |LEFT UP POST 02| o BRN J7-P1_|20.DC| VIO-BLU | J7-pg |26-1200 T
#23 |CENTER UP POST Q23 BRN J7-P1_|20,DC| VIO-BLK | J7-pg |26-1200 T
#24 |OPTIONAL COIL Q24 RED J16-P7 | 5voc | VIO-GRY | J7-P10 | OpL5V

0 0 oup Drive  ouever O ol power Lin olta A g e R e N A
#25 |\[o 3 Q25 BLK-BRN | J6-P1
#26 |[FLASH: T-X X2 o ORG J6-P10 |20,DC| BLK-RED | Je-p2 | #89Bulb
#27 |FLASH: BACK BOX LEFT X4 Q27 ORG J6-P10 |20,DC| BLK-ORG | Je-P3 | #89 Bulb
#28 |FLASH: BACK BOX RIGHT X4 | Q28 PtI)/v?er ORG J6-P10 |20,DC| BLK-YEL | Je-P4 | #89Bulb
#29 |[FLASH: SUPER JP Q29 | priver | ORG J6-P10 |20,DC| BLK-GRN | Je-P5 | #89Bulb
#30 |[FLASH: BACK PANEL X4 0| o ORG J6-P10 |20,DC| BLK-BLU | Je-Pe | f#89Bulb
#31 |FLASH: MID L&R X2 a3t ORG J6-P10 |20,DC| BLK-VIO | Je-P7 | #3068 Bulb
#32 |FLASH: BOT L&R X2 032 ORG J6-P10 |20,DC| BLK-GRY | Je-Pg |#308 Bulb

Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: Q26-Q32)
: 0 jistor  Ouput Board O Color onnection  Voltage Control Line Golor  Ling Gonnect  Coil GA

AUX 1: LEFT UP/DOWN POST 9 | sorenoig | BRN J7-P1 [200DC|  WHT CN2-P5 |26-1200 O

AUX 2: CENTER UP/DOWN POST | G2 |Expander|  BRN J7-P1_ |20DC|  RED CN2-pg |23-1100 T

AUX 3: RIGHT UP/DOWN POST | a3 |Auxiliary | gpy J7-P1 |20DC| ORG | CN2-p3 |26-12000

U Coil Note: U Either -00B or -00T can be used for coil replacements. B/T listed is preferable for easier diode access & may differ on game.

Section 5
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Chapter 1 of 4

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

__________________________________________ J6T 1]

#25 Not Used

i T Q25 .
Partial View W #26 Flash: oo
I/O Power Driver Board [y PHeRED —
520_51 37_01 QZGW #27 Flash: Back 489 |
< | BLK-ORG Box Left X4 Bub x4
Qz7 W #28 Flash: Back . I
= 4 BLK-YEL Box Right X4 Bulb X4
Q28 W #29 Flash: i
' 6 L || BLK-GRN Super JP o
@29 W #30 Flash: i
~ | BLK-BLU Back Panel X4 89,
Q3°W #31 Flash: i
\{_Vﬁ‘RI':-)I%AED L || BLKvio Mid L&R X2 a8
ransformer L
16v AC Q31 W #32 Flash:
1 & BLK-GRY Bot L&R X2 #9068
BRIDGE 2 Q32 W
20V LOW FROM
CURRENT t ORG 20V DC LOW POWER J, YELBLK
COILS oltage Outputs
Relay Note 1: 24v AC
JI7[; BRN 20V DC LOW POWER *» Ifreplacinga 520-5010-00withbelow | J10-
REF[')?%'\VAHT ™\ Picker Relay, use 500-6700-00so the | P10
viosrN 123700 | Singenot LA eI
16v AC Q17 W 2> I the Conn. @ Pins 3 & 4 (WHT & VIO). s
#18 Right 2
L 3> VIO-RED 23-800 ,_Slingshot | +'3/$||ﬁ¥g 2
Q18 (SPI: 500-6700-00) ¢
#19 Not Used PICKER #PC113 i
1 5
4 [
FROM coMm  5)6
BLU-WHT °19W #20 Backbox 8 [ne
Transformer 1 VIO-YEL Motor Relay < Pl
13v AC QZOW(S 421 Back | < noO 3J4 ol
ackpane I el
P8 - VIO-GRN 26-12 Diverter ¢ EEVED
BRIDGE 20 - ) 6-1200 , > o
Q21 22 Left el J ©
CONTROLLED #22 Le S 7 3 o]
Up Post 7
LAMPS = 8> VIO-BLU 26-1200 p Pos! VIO J pRry) (+28) X
BRDG 20 Q22 W ﬂ #23 Center o
FROM 1 .| Post N
BLU-WHT - oy VIO-BLK 26-12004_Up Pos BRN 20V DC
Hag\sltj&néer FROM Q W Optional #24 . 71 EROM
BLU 1 OPTIONAL Optional Coil RED
LAMP COLUMNS 1 P8 | power Out
Q24 /0 BD FROM
+18v DC #1 Trough +5vDC BLK-ORG
= J8 -1S BRN-BLK 26-1200 __Up-Kicker AC Voltages
Q—wW H #2 Auto Relay Note 2: 24Y AC
= 3> BRN-RED 22_ 1 0 80 Launch ;'(':EB 5{20-;010-00 Relay Board has éhls \t/a;r;tulgon gle[
Itselr. If 1S requirea, note the Pin-Oui
Q2 4'VH H #3 Drop on the Lugs of the Picker Relay which corresponds to
= the textin ( parens ) by the Pin Numbers (i.e. Pin-7 Lug
? 4> BRN-ORG 27-1500 Target Reset 4 ofthe Picker Relay, corresponds to "DRY" on the 520-
Q3 —'VH #4 Backbox 5010-00 Board).
Q1-Q16 = 2 BRN-YEL RPG Sw. GI
STP20N10L
Note: All Coils require diodes. 110-0106-00 Q4 WH #5 Backbox
Some diodes may be located of = > FROM
Terminal Strips & not on the COI| itself | 6> BRN-GRN 23-800 Kicker L b GR?-GR)'(’(‘I
D iode Q17-Q32 Q5 —AAA—{H ower from Xfrmr
on TIP122 1 #6 Not Used
T e[pmmal 110-0067-00 YEL-RED

For the Playfield Terminal Strips,
Fuses & Misc. Wiring Descriptions &
Locations, see Section 5, Chapter 2,
Playfield Wiring.

For the General
Illumination (G.1.)
Circuit Detailed

7
ae W ? #7 Not Used L’@L’@L’@L’@ Swiched
8 Bu\b XB
a7 —w{H #8 Drop r@ r@ r@ r@
- _92 BRN-GRY 32-1250 )_Target Down Backbox

Q8 —w{H 49 Left crom RED-YEL )

D«a ram,
. Chp. 2,
Playfleld Wmng.

BLU-BRN 26-1200 |_Bumper | GRY J17-

Power from Xfrmr

P2
#10 Right 1ovAc WOBDJ  an
2> BLU-RED 26-1200 Bumper .

The above 3A Fuses are located in the Backbox
Q10 #11 Bottom to the left of the I/O Power Driver Board.
= Fuse(s) can be replaced with not less than
4> BLU-ORG 26-1200 |_Bumper | 2A Slo-Blo and not more than 3A Slo-Blo.

an W% #12 Kickback

_J'_
:

BLU-YEL 23-800 .
7A 5
508 Qiz—w{H | ) #13 VUK >C§
BRIDGE 1 - 6> BLU-GRN 26-1200 0
FROM Q13~vv%H #14 T-X VUK =
R RN o |y Brusk 261200 o
48v AC e 014WH . #15 Left 3 g
[ |ay oreeRY Flipper  GRY-YEL S°P% | o Fuses are
Q15 —-|5 #16 Right A NEAR” assembly see 1y}
—|g} ore0 Fiipper  BLU-YEL °F%, | Sector o Chabte 2
Q16— >
-~ * _RED-YEL 50V DC HIGH POWER 8
BLK-ORG (@))
AC yoliages IN IF USE g?’ YEL-VIO 50V DC HIGH POWER
________ “-AQ: - - _4,_5_ 7 = ‘_l = ™ | Y]
‘ B | |
Backbox — ‘- - 0 =D 0 WBgecimme Chapter 1
Wiring

’_-—IE%@R\// 3\[—1_%\“} %f:._:“ Page 101



Backbox Board Layout Wiring Diagram . ......0u
if TOPS™ Kit is

______ installed on this game. J4 J5
! NOT USED NOT USED _
iG] _BLK-BRN
o JBIBLK-RED
& FRl — PNK-WHT [ — J3 ONLY used if UK GAME |3 BLK-ORD
Em B[ LBLu-whT N BLU-WHT[S ] . (Solenoid Exp Bd. Required) ozl YEL
3 ["E—sanswt Qfs |- BRN-WHTIS g ™ S3z [erereeiy
O35 z m &S [ WHTS o Pl z if ToPS™ Kit f5. installed, Tourna- 23[R VIO
<_:’,§m - GRY 8w 8 5EM ment Serial Interface (TSI) Board =3 GRY
22 N[ 105" e 225 required. of 2 [¢KEY (P-9)
For more details see previous X= |_<E o BLU S ° X= or EQM
Page or last Page of Sec. 5. T Ze |- CRNIS o ES if Printer Interface Board 2
Connected to 1/0 J3 if this is Qgg K oRGI2”! q is used (see Sec. 5, Chp. 3,
aUK Game &f‘r’gr:dgmg;( e= [0 BRN 8? 8 Cabinet/Coin Door Wiring L= BRN+20vDC
= = = Diagram, bottom right corner). I Vvio-BrN
NOTE: If a 3X Transistor Driver Board (520-5068- | 'Ew - VIO-RED
00) is used in Iiet{ of the Solenoid Expander Bogrdl J2 I/O to under P|ayf|e|d EE < VIO-ORG
(520-5192-00), disregard above wiring information | BLK [F[RIGND Connector for x3 Dot N~ @O o KEY (P-5)
and call Technical Support if more information is | RED|-[K|+5V ° Display Ramp Enter Sign _,35 o VIO-YEL
required (i.e. wiring, components, etc.). 1 P 8: »\C/;vg; s ) play P gn. ;(_)‘ ~ GM
> - RG- o o0 o Q-BLU
. <o ORG-VIO [H* Move Conn. J2 to J4 on TSI 27 |o|d0-BLK
TO DISPLAY CONTROLLER  For schemati ~ R o] > { lo
RG- VIO-GRY
CN7 from bries Bl 9z [0 orcaLy 10" B Bd. if TOPS™ Kit installed, Elduocey
Cabinet & Display, see ~ HI20 |« SRE-CRNI-| S9N then connect the Tournament 5 {opt.
Plavfield 9 ZE3 |2 KEY (P-4)5]]°| RE™ Connector from J1 on TSI Bd.
Yy 282 [ orG-BLK"13*[33 to J2 I/O Board. -
ED Qg ° ORG-RED [x[° < - 3 BRN-BLK
Clo ORG-BRN 15 Note: If the Printer Interface Zo [ BRI RS
\! RED - Board is used, the Dot Display Eg o RN-ORG
= ® w $ or Tournament Wiring must be AN RN-YEL
!E{EVL_K s=v B2 10 PLASVA a2 disconnected from J2 and/or J3. _’g“_.‘ g RN-GRN
. 2 — N n
28" WHT-RED 5|2| 2 CONTROLLER Y= & — 35 || eanBLy
WHT-ORG ||| 3@ =z — — RIS N
whTveL 1| 8255 3 w OGMBM GRY
i NES (SF] 3 -
WHT-GRN _[2|o| =52 o Q o
KEY (P-4) -] 7| EEO g S
WHT-BLU || S CPUI z— _
2R SOUND g Al
SZ{WHT-GRY ] 8 =, |
= o o a (”
e Q x2 |
BOARD RED-WHT 16vAC oL
MONO RED BvAC | w Doy
520-5136-16 RED ___ 8vACLES &) ") £& ER
slkrep A2 GRY-WHT (GND) - 35'\ o]
- 5 5~ GRY 19vAC
GND BLK 25 BLU-WHT 13vAG 0.0, G E2e
DS-8 GRY-BLK = GRY-GRN 19 Jg2D
DS-7 GRY-VIO 3 - VACLEE) uZ =
DS-6 GRY-BLU 52 A @e A [ RED-YEL +50v DC
DS-5 GRY-GRN o}H PoO _WHT-RED 16vAC| —— 8'— o RED-YEL +50vDC
DS-4 GRY-YEL goZ BLU-WHT 13vAC o Y
KEY (P-5) 250 [=FEIM
DS GRY-RED 17| B2 = 2z |7
o3 SReaR 6 i dcarm— S&|:
H - 5= o
GND BLK 19782 5y o ulE -
T o DC LK(GND) 5 M
s I N
LK(GND) o °
NS " BIBLK-WHT g, o
Zgg - 70 o RED " +5vDClel, ;8‘_ _
Qak | w‘%-WH‘r_Dé +=vD08; 0= & o} {YEL-BLK 24vaC
GRN-GRY 210 s S | +5v DCI&|? =02 O] |BLK-ORG 48vAC
GRN-VIO . E B V-rED +i2v D" _’<g [C|-{BLK-YEL 48vAC
GRN-BLU |Printer &
R NEPS GRY-WHT +12vDC|g|” >
SRN-BLK 1A, 5'@2 \ BLK-WHT -12v ch_ﬁﬂglg /0 POWER
RN-YE MES 1]
srvone 11l 028 DRIVER BOARD |
KEY (P-2 oET — -
GRNE Rl\)l 1= CN2 vio g ® 520'5137'01 o
915 CN4. from [CltTm— 1 5|
|/0 YEL I N g a |~
7654 3]2 1 BRN-WHT I~ | <Z10) J14 IR
7] KEY (P-5) 5] &2 S< |9
3 CN3 Power NHT-VIO o|gr= G.l's FROM 3o ||
A Driver NHT-GRR 8: 35_’ TRANSFORMER ﬂ—% o
CN5 tO Ifu?Iﬁ WHT-YELH| "2 e 6 J13 4 OGMM
y EEEEE Board WHT-BRN_ o] 3 alros) A
g = 3 =
Cabm_et & ﬁﬁﬁnssg T = Q@ COLUMNS (18v) sgf e
u =10y
Playfield > [ErsresiarT] =
N ERE ™ *
.. When connecting any T g&’ 3 3 |3 3929
CN4 to ‘® Ribbon Cable, always Yol o wlyulg ¥ o
® the "Red Line" Sew > I 2de
Speaker(s) ensure the "Red Line Fud
S side of the ribbon cable
*] 06s to the Pin-1 side L L PP P P PP PP E L L PP L
g' gf Dual 0.1" Head 1 TO DOT MATRIX DISPLAY FROM CPU-SOUND
£ ofany Dual 0. eader 1
Connector. 1
: RED— RED
1
o IR CN2fo : Bl :
H 0
=] 00|00 | 2|91 Qe
| from Display - SPEEizadt,
9 Xfrmr. : ©|0|o|o|o|o SEEEEREEEEE R
i< X| T x| <| O af—|m|w|~g] ol <t ©|wlaf ~|m|
1 258 28lw Wl | T o | o o | ] L |
T I ouuamn g ' EEREERE e b
B 1 EEEE S EEEE 7
(v o il RED +5vDC "o YEL-BLK -110vDC 1 _|BE28E2 . 1277 2]
o [ +18vDC | DISPLAY MGW 1 RIBBON CABLE RIBBON CABLE
KEY (P-5 el 1
=M oo 1110 POWER Q- Syetchn 1 J2 J1
WHT COM.110v AC B ., 1
(o3l BLKRED 110vAC g“’ - SUPPLY BD. bgH 1 DISPLAY CONTROLLER BD.
e & [ +12v
g whrerN gevac LYl 520-5138-00 |3 —vio-ver wsavoc ! 520-5055-03
= S ' Located behind the Dot Matrix Display
5 1
. 1

L T ™
Backbox

-_—D 3 Wiring

Section 5, Chapter 1 |
Page 102



Chapter 2 of 4
Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

Partial View G.I. RELAY
I/0 POWER DRIVER BD.
520-5137-01
'8 5 6
20v DC : | )
DO3p 1Q]2 /_____/
= — ° ° ° °
—| _u206_ | :
—| 74HCT273 | 2(,31%884 |7 1 3 2 4
— Data — Transistor
— Latch | — .
— — RELAY
— — DRIVER u
YEL 1_
vl | Qg A -
ao VEL FROM General lllumination
g _‘g< 3 XFRMR (G.1.) Bulbs (5.7v AC)
C
£ SR YELWHT| 5A 250v SLO-BLO Fuses
o (01 e)
) YEL-WHT s F27 F26 F25 F24
YEL-WHT
Transformer 4, ‘
Above: In the PRI-103.5-115-207-230V 50/ J15[9 8 7 6 5 4 3 2 1
Below: Bottom of Backbox, rear viewf§ || 60Hz 750VA CLASS 130 EPBO
Playfield shown of the Backbox
as if leaning up Wood Insert.
against the B'box. 7
(AR A DR g
= - 0 -
o 3 2k e Z o 2 Location: Back Panel X10, Insert X6,
4w 8 = 2 o >l m WHT-BRN and above Playfield X2
C_) ¢ o T = |; [ |; ......
> @ 2 3 2 Circut 8 a g
BRN- 1 © i ~ §
WHT +~ 1 #18%

J15-P7 to J15-P2 (Fuse F25)
V) @ = YEL to WHT-YEL ,
Location: Left & Lower Playfield X18

WHT-YEL

Circuit

2

YEL N #18%

J15-P8 to J15-P3 (Fuse F26)
= GRN to WHT-GRN
Location: Backbox Insert X17
+ US Coin Door X2 (Euro X1)

@ 0 WHT-GRN
V]

Circuit .

GRN 3 #1 =

o o] hd Connector YEL Q)

- » &
a of J15-P9 to J15-P4 (Fuse F27) =)

- - =VIO to WHT-VIO (1]

° ° Location: Right Playfield X20 E

WHT-VIO .o

° ° B
Circuit Sa
4 3
VIO #_, #2 F #20%
L

o
S
D

h

o| * G.I Bulb quantities may change during production..

i IR =5 ="}
_B_XJ_'O— _|—{ _'_'_JJ

O e O QLS
This Edge is “Upper Playfield”. Bottom Assemblies Not Shown for clarity. | | | |
i &= 1Y
7 0 8. 2

B
Playfield o - —_— ~Section 5, Chapter 2
iring RISERMACHINES rege 109
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sk Future

sk Future

S 093

hc)
o
<
=
o
S

Expansion
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SWITCH

Playfield Switch Wiring Diagram sueh .o oun  DRIVE ~ CN5
B Dioce B g iode Iransister  DRIVE  Wire & Transistor PIN
Mot Syt o ol osnbles oo doe, Somsgeteogsiecated  Focgyieor { omna o Bl e GRN-BRN Q17
GRN-RED Q2
3
GRN-ORG Q3 ,
| GRN-YEL Qa4 ,
GRN-BLK Q5|
Switch 1 Switch 9 Switch 17 Switch 25 | Switch 33 Switch 41 Switch 49 Switch 57
H/Hﬁ -—'/D-—HT-—-/L | N i NP GRN-BLU Q6 |,
Left Button Lt 3-Bank rop S Oocku acKDOX o- Left Left
(UK OLI:IILY) S-U Bot Target (Right) Bank (Top) Bumper Outlane GRN-VIO Q7 8
Switch 2 Switch 10 Switch 18 Switch 26 Switch 34 Switch 42 Switch 50 Switch 58
L L . L - > > GRN-GRY Q8|
4th Lt 3-Bank Backbok &- Right Left
Coin Slot Standup S-U Mid Lockup 2 Bank 2 Bumper Return Lane
Switch 3 Switch 11 Switch19  |Switch27  |Switch35 = |Switch43  |Switch 51 Switch 59 CPU/Sound Board
6th =  @-Ball Trougﬂ Lt 3-Bank Lockua ) Backbol - Bottom Left <41
Coin Slot #1 (Left) S-U Top (Left) Bank 3 Bumper Slingshot —
Switch 4 Switch 12 Switch 20 Switch 28 Switch 36 Switch 44 Switch 52 Switch 60 WHT-BRN U400
N L L L . L L L
Right 4-Bal Rt 3-Bank Teff Ot Backbox 5- Skill Right WHT-RED U400| .
Coin Slot Trough #2 S-U Top Bottom VUK Bank 4 Shot Outlane
Switch 5 Switch 13 Switch 21 Switch 29 Switch 37 Switch 45 Switch 53 Switch 61 WHT-ORG U400 ,
N L L L . L L . L L
Center Coin 4-Bal Rt 3-Bank Teff ook LefTds Backbox 5-| | Tournament Right WHT-YEL U400 .
Slot / DBA Trough #3 S-U Mid Top Lane Bank (Bot) Button Return Lane,
Switch 6 Switch 14 Switch 22 Switch 30 Switch 38 Switch 46 Switch 54 |Switch 62 | WHT-GRN U401| .
N L L L L L L .
Left 4-Ball Trougq Rt 3-Bank Left Middle Top | ~ Right Orbit Start Right WHT-BLU U401 ,
Coin Slot VUK Opto S-U Bot Ramp Lane Top Button Slingshot | |
Switch 7 Switch15  |Switch23  |Switch 31 Switch 39~ [SWiteh 47 " |Switch 55 " [Switch 63 WHT-VIO U401 ,
5th s  |4-Ball Stack- Captive T-X Right Top Gun WHT-GRY U401 1
Coin Slot ing Opto Ball Made Lane Trigger Wire & IC L
Switch 8 Switch 16 Switch 24 Switch 32 Switch 40 Switch 48 Switch 56 Switch 64 ROW SWITCH PIN
I—I/ I—I/ I—I/ I—I/ I—I/ Switch RETURN RETURN CN7
Ri%ht Button Shooter Right Orbit Righ Center Plumb Return hcn-
(UK ONLY) Lane Bottom Ramp Ramp Bob Tilt LM336AN
Playfield Lamp Wiring Diagram
g p g D g J13-Pin 10 is Power Out for +18v DC to BLUE —
] D iode Pl Diode  the Display Power Supply Bd at CN1-Pin 6 g 2=~"=_1 10
Note: All Switch, Lamp & Coil assemblies require diodes. Some diodes are located For Lamp(s): 'IQ '(I?grmmal -or- 8 S\r:)de
under the playfield on Terminal Strips or Diode Boards and not on the assemblies. xx & zz-zz & s trip 1 B oard YEL_BRN U 1 7 —
9
YEL-RED U16| ,
YEL-ORG U15|
YEL-BLK  U14| .
Lamp 1 Lamp 2 Lamp 3 Lamp 4 Lamp 5 Lamp 6 Lamp 7 Lamp 8 YEL'G RN u13 5
Left Secur- Left Secur” eft Secur” Left Secur” Left Secur” Left Left Left YEL-BLU U 1 2 4
ity Level 1 ity Level 2 ity Level 3 ity Level 4 ity Level 5 3-Bank Bot 3-Bank Mid 3-Bank Top
Lamp 9 Lamp 11 Lamp 12 Lamp 14 Lamp 15 Lamp 16 YEL-VIO U1 3
Right Secur- ight Secur~ ight Secur= i ight ight™ Right YEL-GRY U1 0 1
ity Level 1 ity Level 3 ity Level 4 3-Bank Bot 3-Bank Mid 3-Bank Top Wire & IC
Lamp 17 Lamp 19 Lamp 22 Lamp 23 Lamp 24 - CS,%R,“.’;'N LAMP PIN
Brive IC DRIVE J13
Spot Left Source N
Weapon Hurry Up Assault Ramp Arrow (A)BC VNO2N <
Lamp 25 Lamp 26 Lamp 27 Lamp 28 Lamp 30 Lamp 31 Lamp 32 IﬁiTup,n 1/0 Power Driver Board
Transistor
Right g%rf 9eNNoné|. LAMP
100,000 200,000 300,000 500,000 750,000 1,000,000 Ramp Arrow AB(C) ROW RETURN J12
Lamp 33 Lamp 34 Lamp 35 Lamp 37 RETURN Wire & Transistor PIN
Ret eftL Ret ighL‘ BiCkk Top L RED-BRN Q33 1
eturn Lane eturn Lane acl op Lane
Lamp 41 Lamp 42 Lamp 43 Lamp 45 Lamp 46 Lamp 47 RED-B LK Q34 2
- - ”@”ﬂ RED-ORG Q35 ,
Final Battle Orbit Arrow (R)ED R(E)D RE (D)
Lamp 50 Lamp 51 Lamp 53 Lamp 54 Lamp 55 RED-YEL Q36 4
Myst o tﬁi%tﬂ BStt?n Toxgntz:m t R Cen;e RED-GRN Q37 5
lystery roi rrow utton utton amp Arrow
Lamp 58 Lamp 61 Lamp 62 Lamp 63 RED-BLU Q38 6
»@\Tyﬁ e R - RED-VIO Q39| .
rrow rrow pecial -
Lamp 66 Lamp 69 Lamp 70 Lamp 71 Lamp 72 \ RED-GRY Q40 9
G L=  Ee oy j (Y—’Wv ) | RED-WHT Q41 10
ox (Top) oX ox (Bof ator Eye ?
Lamp 73 Lamp 74 Lamp 77 Lamp 78 Lamp 79 RED Q42 "
Super Final Auto From 1/O Pwr. N/C
Jackpot Assault Escape Battle Launch (Opt.) .I:J){I(\SIEI’F'BOE‘QFC!IS 12
-Pins 9-

8ection 5, Chapter 2
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Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

Please Note: Terminal Strip(s), Diode Board(s) and/or Fuse Holder(s) locations shown,
represent the general location (your game may differ slightly).

All fuses are rated:
3A 250v Slo-Blo

Do Not Over-Fuse

LOWER LEFT
FLIPPER FUSE

LOWER RIGHT
FLIPPER FUSE

Bottom of Playfield

Shown as if lean-

ing up against the
Backbox.

Strip

~

—
~
J
O ° |
~ N\
N

Sog

( D) Terminal

Explanation:

All Switch, Lamp & Coil assemblies require
diodes. Some diodes are located under the
playfield on Terminal Strips or Diode Boards
and not on the assemblies. The Switch and
Lamp Matrix Grids also note which Switch or
Lamp has a diode on a Terminal Strip (noted
by "DOTS" meaning: "Diode On Terminal
Strip") or on a Diode Board (noted by "DODB"
meaning: "Diode On Diode Board").

BACKBOX

Q4: BACKBOX
RPGSW.GI

Terminator® 3 Terminator® 3
Switch: Jumper for
25 Drop Gen. lllumination

Terminal—1arget | Terminalin the Bumpers
Strip stip (1 Gl per Bumper)
VIO

[ WHT-BRN

ORG-BRN
) GRN-YEL

)}BLK

NO DIODE
REQUIRED

WHT-VIO

to BLK
Terminator® 3
Switch:
36 VUK
Terminal
Strip

See the Pink Pages, Playfield - General
Parts & Switches (Below) (Pg. 66) for
Terminal Strips, Diodes, Fuses and Fuse
Holders Part Numbers.
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2-Flipper Circuit Wiring Diagram

GRY-YEL
GRY-ORG
GRY-RED
GRY-BRN
06000000000
1234 6 12|
DEDICATED SWITCH INPUTS
(SWITCH TO GROUND)
CPU-SOUND BOARD
(PARTIAL VIEW)
The Outside LEFT FLIPPER BUTTON located on the Cabinet
operates the Left Flipper. The Outside RIGHT FLIPPER
e} FEIIF?Fl’-II-ErR o) FIhE'I;ER BUTTON located on the Cabinet operates the Right Flipper.
IN CABINET IN CABINET
N.o.\’) DEDICATED N.O.\—) DEDICATED
SWITCH SWITCH
DS-3 DS-1
RIGHT LEFT
E.O.S. E.O.S.
ON ASSY. ON ASSY.
N.C. | DEDICATED N.C. | DEDICATED . .
SWITCH SWITCH Technical Overview
DS-4 bs-2 Our Flipper System
uses one supply voltage
BLK ' oTE: (50v DC) for both kick &
(GROUND) Ng Normally Closed g‘;’g- dotncf the FGI_ame
ormally Open etects a ipper
000000000000000 Cabinet Switch closure
! n__1s (during game play) it
POWER OUT applies a 40msec pulse
J16 to the gate of the Flipper
MOS FET Drive Transistor (STP-
STP20N10L 20N10L). If it continues
Q15 W_|H X
L to detect a Flipper
Cabinet Switch closure
Q16 W—H:_l' ;
I (the player holding the
J10 J9 button in) it will continue
/O POWER VOLTAGE HIGH CURRENT to pulse )the flipper drive
DRIVER BOARD ouTPUTS SOLENOIDS transistor 1msec every
PARTIAL VIEW
: : "0 yay °8 ! 12msecs for the duration
oooooooo?é 000000000 of the hold cycle.
1 RED-YEL 50V DC |
The 5A 250y Sio-Blo /IEu;fesld ORG-GRY -SrPek Eosst éEnd-Of-
are located unaer the playrtie - ro e WI c Serves
586 Provios Page Tor foeatiks. Coil Wrap: YEL-GRN ORG-VIO the same function as
A SLO.BLO (T00000 ) k%v:ﬁR before as it prevents
(Located unde:PIayfieId) ) l ! FLIPPER foldback When the play-
/T\_RED-YEL 50V DC N\ o BLU-YEL 22-1080 colL er has the flipper ener-
Coil Wrap: YEL-GRN gized to capture balls.
W The E.O.S. Switch is a
LOWER i
o) 3A SLO-BLO ' L LEFT normally closed switch
® (Located under Playfield) ! < FLIPPER which opens approxi-
o RED-YEL 50V DC N\ o GRY-YEL 22-1080 colL mately 1/16" when the
a flipper is energized. The

Game CPU will detect a
switch closure if the flip-
per bat is forced back by
a high velocity shot or
rebound on the playfield
and will apply another
40msec pulse of 50v DC
to the coil.

hcl
QO
<
=0
o
N

J ™
Section 5, Chapter 2 | i < Playfield
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Cabinet Wiring

Chapter 3 of 4

Transformer Power Wiring Diagram

———————— 171 1F/M2 7
1F/MA _ -
ON/OFF, ~IEM1 19V AC
_lBLK BLK ] _ 3 2
LINE oo
FILTER 1/0 T FOR LOGIC
__ 2 GRY-WHT
s e, oo WHT I r e 5 5 — +12/12V DC
RE1 oo s TO BRIDGE 3
|
GRY-GRN
- FE-- 9 4 19V AC 5
gg 5 g P = BLU-WHT 0 13VAC |~
O ! FOR 18V DC
"é% [ TSV AC LT 8 l — CONTROLLAMPS | o
oS [— Py BLU-WHT 13V AC TO BRIDGE 20 4
[a) 4 10 9 L <
| e g
-——- 8 l WHT-RED ; 16V AC . P
w
WHT ; o FOR 20V DC >
L L — COILS X
DOMESTIC WHT-RED 6 16V AC ; TO BRIDGE 2 ©
CONFIGURATION g
o 13 8vAC 1 2
— GROUND
N _ Domestic = WHT 115V AC | oaevbe e
Intl. = BLU 220V AC 8V AC 70 BRIDGE 21 o
14 4
(N)eutral
J11
LINE
CORD BLK-YEL " 48V AC 3
GRN (to (E)arth Ground) T FOR
V1
® 24V AC
VARISTER
Domestic = SERVICE OUTLET e YELBLK I g%/”_l:;c
- . (Domestic / International) 15 1 o
275V | Domestic= | have or raure s Serves Outat HOT (L)oad BLK.ORG 48V AC 24VAC|  BRIDGE 1
Sto-Blo Fuse Intl. = BRN 220V AC 12 2
'”‘59,&”3‘%"0”\7' - Domestic = BLK 115V AC CNA
Sio-Blo Fuse WHT-GRN 2 88V AC 1
DISPLAY
JUMPERS FOR VOLTAGE VARIATION WHT | |  POWER
al 1 3 SUPPLY
BOARD
1 BLK-RED 8 100VAC |,
BLK ™ ™
aR10]0I6) .
(4)(5)(6)| |CONFIGURATON FOR __1FM3__ J14 o
DOMESTIC 115V 1 1 —
WHT E e
mEOEE)| | M 3 3 :
| YEL i
115 VOLTS 2 2 FOR >
S.7VAC - EEL'\JJI\%RNAA_T|ON e
v CONFIGURATION OF 220V v YEL-WHT A . G1'9) i
VvV OR LOWER LINE VOLTAGES ¥ %
V' FOR INTERNATIONAL USE 5 5 %
EXPORT/ HIGH 6 6 L s
LINE VOLTAGE BLK — =

230/218/206 VOLTS

1F1=5A 250V SLO BLO
1V1=275V VARISTOR

o
~
=

@@@]

D@ B
@O®
SO ® @y

230 VOLTS

=40 @ O

=

Cabinet — ‘=

\V'

B\ -—~\ r ~9ec’r|o_5J ihap’rer 3

Wiring

::I

J-

‘rrw“"\\// \\”_j_r‘ll \\J'
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Cabinet / Coin Door Wiring Diagram CRUISND BD. MONO SPEAKERS X3
RED-
CPU/SND BD. COIN DOOR 4>
VCN7V
PLUMB CONNECTOR BACKBOX LEFT
WHT-GRY BOB TILT SPEAKER (SP2)
SW RETURN 8 1> o e - 3>
- glém | RED-BLK
e |
o 5th Coin Slot | +
SWRETURN 7| 2y WHT-VIO 2 P WHTVIO o g FulirelUse o I BACKBOX R,
START | L1_ | SPEAKER (SP2)
BUTTON : BLK
SWRETURN S| 3 WHT-BLU N.O. ds } WHT-BLU .~ Left Coin Slot > 1 c?’g{‘:g sD'
L 4 L
N| 1
R | D
|
N.O U.S. Bill Acceptor 1 CABINET BOT.
SWRETURN 5| 5 WHT-GRN ° 0. < 5 } WHT-GRN o~ Center Coin Slot ° | 7> SPEAKER (SP3)
| K
SWRETURN 4| S WHT-YEL j o WHT-YEL _— Right Coin Slot \ | YEL-WHT
j D 6th Coin Slot I
SWRETURN 3| 7 WHT-ORG j < 7 } WHT-ORG P Future Use > : TO COIN METER
awrEruRnz| gy WTRED Qopmeen o g Bisssinthe o | ISTES 5 weo
—_ All Above Switches 1 1710 Q24 1
fi
CRUISND BD. J é%?; Normally Open (N.O.) ! IODRVRBD 78 VIO-GRY |,
N GRN-VIO Pin:
SWDRIVE7| 8 o {8 : N/C 3
- f N5-P1 (Sw. Drive 1 X
SWDRIVE 1| 1 GRN-BRN < 1 > rom CN5-P1 (Sw. Drive 1) GRN-BRN :
BLK { 1 } GRN 1
BLK C N2 I FOR THE PRINTER
Cl:.l/g“l; 5D. p— 1 — | SUB-ASSEMBLY
BLK BLK : | GROUND 00 BLK
@0 | | HETIVDC 1
/0 DRVR BD
CPU/SND BD. 7'\ BLK | .1/106 3 +12V DC 2
VY CN6 ¥V Memory Protect Sy PORTALS ! 0 82 GRY-RED
— Switch : SERVICE ' 1/0 DRVR BD - 3
1 BLK-RED trom |
. — % o BUTTONS | —
| T Pin: | 1
@ 10 GRY-BLK <10 GRY-BLK » o BEGiN TEST( |
N.O. ENTER: BLACK | START / TOURNIE BUTTON LAMPS
A GRY-VIO BUTTON
9 GRY-VIO E D> ) e & SERvEECRED: |
GRY-BLU /| GRY-BLU \J\'O‘ ‘BTS'I'/TFS;\I OREEN :
8 - 8 - VOLUME / RED-VIO
cRv-cR R LON it L
7 : < I AJ2A
RISHT EUTTON GRY-ORG | ' DRVR BD
oo (4 - ! |
1 1 vVJI13Vv
LEFT EUPPER GRY-BRN pi I YEL-BLU
. <2 < Gl ! YELGRN[DC
.0. o I 1.
DEDICATED o sy WHTGRN | )y | YELWHT LAMPS | 5
SWITCHES y 1 on !
5.7V AC GRN YEL
8 <1 CON |
1o P IS & eo I DOOR UK ONLY: 2 Extra Cabinet Buttons for the
e e e T T e e e | Post Save™Feature are used. The Left But-
! 1 ton operates the Left Outlane Ball Deflector.
: 1 The Right Button operates the Right Outlane
1 Ball Deflector. Both buttons pushed together
: ﬁqquéRPL%ngRSWWCH /0 PWR ggl?‘l %%%%%L,‘ﬁjy ! operate the Center Up/Down Post. Both but-
DRVR BD. 1 tons are located under the Flipper Buttons.
| Normally Open-1 V¥ J17 ¥ |
: IS ]SRN |
| 2vpe [ o (DBA) ! UK ONLY
| L TRANSFORIER 4>L(AC) 115V AC LINE | WHT-BRN
| | Common - 1 PERMR) WHT VOLTAGE | 9
! WHT-RED 16V AC 6 (AC) " 1N4001 DIODE I WHT-GRY <
! Iro PWR DIODE SPI PART No !
I DRVR BD. > : | - -
| Normally Open-2 W J11 ¥ GRN-BRN 112-5001-00 | o) [=1e) A CN7 A
I | BLK-YEL 48V AC 8 E 1 £ Mo &2 no.  CPUISND
3 WHT-GRN | wE oF BOARD
| 50V DC | \,<:| o) ACN5 A ! 2 2 VCN5 V
! Common - 2 WERMR) CPU/SND BD. \
| BLK-YEL 48V AC SW RET 5 I
[ : PRINTER INTERFACE OPTIONAL
I i .
| FOR USE ONLY IN CPUISND BD. i NC. FORC120 | ' Cable Wiring Hamness SPI Part N°:
| SENTINEL COINDOOR VY CN7V KEY INTERFACE BOARD : 036-5408-00
| TO SENTINEL COIN MECH.: 2>7 RS-232 Printer Interface Board SPI Part Ne:
\ WIRING CONFIGURATION WILL WHT-ORG | 520-5069-00
| VARY ACCORDING TO COUNTRY 3 7 VL _____
WHT-VIO I - |
| 4 2 | 1 Connection Notes: PRINTER BOARD !
1 i 5 WHT-RED s 1 CN1 |
: | 1 1/0 DRVR BD J16-3: ORG-BRN 1 i
ACN1 A ACN7 A I +12V DC ORG-RED
(/o ! CPUISND RED | C1201NT. BD. CPU/SND BD. I DATA LINES | —ORGBLK <§ |
® B BOARD WHTBLU | VCN2V VCN7TV I . KEY !
| I == 1/0 DRVR BD J3-10: 4 1
o | VCN7 V KEY ! 7 WHT-YEL 6 | PRNTR CNT ORG-YEL | g5 |!
N 3 WHT-BLU WHT-GRN 1| I ORG-GRN | /¢ |!
| 5 [WHT-GRN WHT-YEL | 6 WHT-GRN 5 ! AJ2A ORGBLU [ 7 |!
WHT-YEL N/U | : I | /ODRVRBD J3-9:  5'pwR ORG-VIO l
| [ WHT-BLU 8
50 | 10 BLK WHT-RED | 5 3 : PRNTR CLK DRVR BD. ORG-GRY 9 |
| N/U ! E— —
OR RED ; GRN-BRN | | /O DRVR BD J2-10: onz |
o K AJ5A ‘oD | 10 [ WHT ! 4>4@ | | PRNTR ENABLE _GRY-RED |4 |!
o B CPUISND | ., ow 1| 11 [GRY-YEL | > KEY Acsa X KEY 2o |
5 | [ 1——BRN1]20vpe sW2|12 [Gaver) | 2 BLK(GND)  CPUISND BD. | I/OP%E\-?’; BBD J\B(-t BRNaHT éi 3
o E AJTA SENTINEL SW3 |13 Nu ! BRN 20V DC | us ORG-WHT |¢g ||
K 116 PR INTERFACE NV |14 [Grywio | D | NiC <o ||
i DR RNR BOARD  SW4 |15 oo L4 /0 DRVR BD J16-7: ‘
! AJT A ! BRN =<7 |
. ! 520-5037-01 I i 1/0 PWR DRVR BD. ! +*svbe e <8 ||
. ! L : 1 RED Lo |1
! | 1 CPUBD CN7-10: BLK I
<10
: COIN DOOR ! | “eno o ]|
_______________________________ e
Section 5, Chapter 3 Cabinet
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Chapter 4 of 4

Printed Circuit Boards (PCBs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v 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 LED1 Circuit.

e, T TTTTTTTTTTTTTTTTTTT T T -
| Vo eN l I? CN1 !
— 1 .

- , |
! 2 ® ! ® ° ® 1 | WHT/XXX 1
| RED | (Switch Row/!
: : — E Return +)
| R1 | — TLRH180P :

I I Q2
! 180 ! 2N3906 i
| |
| ! Q1 ¢ |
10K Q . i
i !T_Eul?sol Z e i Point :
| : Test G=Gate D=Drain S=Source :
: : ? Eoint B=Base E=Emitter C=Collector |
|
| |
! R2 ! 3 . . 3 | WHT/XXX |
I 180 Q I (Switch Row/|
: | Return +)
. . LED 2 E I
| [ TLRH180P :
| |
| !T_Eul?aozp N £ | i
| |
R6 Q3 I
| BLK | ! 10K @ 2N5460 2| GRN/XXX |
| L L | || (Switch Col/ |
- 520-5173-00 ' 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)
Wt Printed Largy
[ ]
520-5174-00
(X ¢ ol

st

° ° ® °
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. (with all Items 1-5I)
— 1 520-5173-00 Dual-OPTO Trans. Board PCB Assy. (with Items 1-3 only)
01 1 045-5111-02 CN1 7 2X, .156" Rt. Angle (26-60-5020) Conn.
02 2 165-5052-00 LED1, LED2 LED TLRH180P (Ultra Bright Red)
03 2 121-5067-00 R1, R2 180 Q 1/8W Chip Res. (CRCW)
04 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
05 3 545-5518-00 n/a Renl TPart OPTO PCB Rubber Grommet
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. eplacement art. PCB Assy. (with all Items 1-9
— 1 520-5174-00 Dual-OPTO Rec. Board LED TLRH180P PCB Assy. (with Items 1-7 only)
01 1 045-5111-03 CN1 (T1-3/4 GaAlAs) 3X, .156" Rt. Angle (26-60-5030) Conn.
02 2 165-5052-00 LED 1, LED 2 SPI Part N2 LED TLRH180P (Ultra Bright Redg
03 2 110-5006-00 Q1, Q3 165-5052-00 2N5460, Transistor (P-FET SOT-23)
04 2 110-0086-00 Q2, Q4 2N3906, Transistor
05 2 121-5082-00 R1, R4 10M Q 1/8W Chip Res. (CRCW)
06 2 121-5083-00 R2, R5 4. 7K Q 1/8W Chip Res. (CRCW)
07 2 121-5011-00 R3, R6 10K Q 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

— —'(ﬁ — 1V ﬂ (Rl (BK F’r ="
= £/} I - B . ! =

Printed Cireu‘if - e AW/ - -\\ Al bl “Bection 5, hapter 4
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OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.8 - 1.2v DC. The LED2 Circuit operates the same.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.0 - 0.1v DC. The LED2 Circuit operates the same.

2. Oscilloscope Test (indicates normal operating condition):

Fig. A I 85 A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead

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.

0 o
Fig. B — o B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead

at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The

b = > cO 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.

Tl = Swntch Read Penod

3. Bench Test (See Fig. C):

Fig. C “
Please Note: To perform this test you must use a spare & >
560Q2 Pull-Up Resistor, SPI N°: 121-5047-00 £60.00

Disconnect the OPTO Transmitter / Receiver Board +5y [EH
from the circuit. Connect one side of a 560Q Pull-Up

Resistor to Pin-1 of the OPTO Receiver Bd. and the 0PTO 32 OFTO 15y
other side of the resistor to a 5v DC source. Connect Trans. ZIIS: ' OPEN
Pin-2 to GND. Connect a +5v DC source to Pin-1 of the 2

Transmitter & GND to Pin-2. Align with the Receiver GND (14 D—‘L BLOCKED Qv
OPTO approx. 3" distance. Using your Volt-Meter or an =
Oscilloscope, monitor Pin-1 while BLOCKING and
UNBLOCKING the BEAM from the Trans. The output will
be approx. +5v DC when the BEAM IS NOT BLOCKED
and approx. Ov when the BEAM IS BLOCKED.

Trough Dual OPTO Boards Alignment / Test for LEDI

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1). Testing only LED1: With the game in Switch Test Mode, lifting the Trough Plunger with a fingertip should
block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 2a & 2b (on the next page) for a
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

I

Wl

Plunger blocks BEAM

Lift

plui?gekr

. . . to chec
View facing trough (with play- .

field in Se%vice Igosi(’rion #I)U SW';hcohw?‘s

[
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Sectional view from right (Fig. 2a & 2b)

| — — | — —
Rec. Trans.

Fig. 2a Side Fig. 2b Side
™ - e = - - -
[I Light Path ]] [I ]]

v

|LED1 LED1|

S ——

Trough Dual OPTO Boards Alignment / Test for LED2

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position 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.

alignment)

A
‘_i,_
m
o
El
]
=
°
-
m
_"!
Y
A

Fig. 3a
' | — ———— | —
Rec.
Side
m - {»
q Light Path

blocks

BEAM

I Lift
plunger
to check
switch as
shown.

« — — — — - d «
LED 1 (Note LED 1 LED 1
| alignment) I

e —

I M P O R TANT

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

Fig. 4a
Correct Position |ncorrec’r Position
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[
BLK - 3 < GND
o -2 4« KEY 3
RED ] <_*5VDC
CN3-Pin 26| BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 o
STAT@ | NOT USED =
RESET STROBE S
DATA 7 DATA 6 o0
DATA 5 DATA 4 -
DATA 3 DATA 2 RIBBO’:‘j1CABLE 59
DATA 1 DATA & =2
SWITCH 8 | SWITCH 7 o’
SWITCH6 | SWITCH 5 £2
SWITCH4 | SWITCH 3 S
SWITCH?2 | SWITCH 1 Ss
CN3-Pin 2| NOT USED | NOT USED | CN3-Pin 1 03
)
o
CN1-Pin 14 NOT USED | NOT USED | CN1-Pin 13 I
GROUND | SER. DATA a
GROUND |PIX CLOCK
GROUND |COL. LATCH| [ BBON CABLE
GROUND _|ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | CN1-Pin 1
i ©
P2-Pin 14 NOT USED | NOT USED |P2-Pin 13 O
GROUND | SER. DATA g
GROUND |PIX CLOCK
GROUND | COL. LATCH R'BBO"F‘,ZCABLE m
GROUND _|ROW CLOCK >o
GROUND | ROW DATA &8
P2-Pin 2| GROUND | DISPLAY ENABLE |P2-Pin 1 o
28
Qi
] < o
_VIO-YEL | o 4 +68vDC 2
BLY _ 5 ¢ *12vDC =
RED +5v DC =
) < g 4« TVOL S
= BLK GND
<5 ¢ —2ND =
e YEL GND
) <4 5
'cn _—< 3 44— D
il GRY-YEL ) 1 e8vDC
o M< 1 4%
2 ‘

Dot Matrix Display / Display Controller Bd. Combined Display Connections
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Dot Matrix Display
Explained

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

The board is controlled by a

6809E Micro processor 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.
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Display Power Supply Board Schematic
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Display Power Supply Board Component Layout & Parts
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PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)

520-5138-00
125-5044-00
125-5035-00
125-5003-00
045-5015-07

1- 5038-00
1-5059-00
1-5062-00
4-5003-00

Display Power Supply Board
C1,C2 y y

it °

L (& :‘J\\//'

ComEIete PCB Assembly
220uF, 200v, Radial Lﬁtlc Cap.

C3. C4, C7 0.1uF, 500v, Ceramic Disk Cap.
&05 Cé: NS) 22uF, 35y, Rad Lytic Cap
7PKK156E (PIN =KEY)
CN2 8PKK156 (PIN3=KEY)
D1, D2 1N4004, Diode
D3 D4 1N5228. 3.9v, Diode
1N4760A, 68v, Diode
D6 1N4764A, 100v, Diode
D7 1N4743, 13v, Diode
F1 3/4A (0. 75A) S.B. Fuse
F1 Fuse Cli
Q1 MPSA92, Transistor
Q2 MPSA42, Transistor
Q3, Q5 MJE15030, Transistor
Q3, Q4 Heatsinks - AAVID #563002
Q3, Q4 #6-32 KEPS Nut
Q3, Q4 #6-32 X 3/8" PPH Screw
Q4 MJE15031, Transistor
R1 130 Q 5W Res.
R2, R3 47K Q 1W Res.
R4, R5, R10 1.5K Q 1/2W Res. (R9: NS)
R6, R7 330K Q 1/2W Res.
R8 2K Q 5W Res.
(VR1: NS) 7812CT
D | ) ®
[ M| )
—

WU
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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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PART NUMBER

REF-DESIGNATOR

DESCRIPTION (NS = Not Stuffed)

520-5055-03 Display Controller Bd. (FCC FEB98) Rev. E June 2001 Complete PCB Assembl%
045-5015-26 J1 13-Pin, Dual row .1" Hdr. Conn HDR2X13
045-5015-02 J2 7-Pin, Dual Row .1" Hdr. Conn HDR2X7
045-5015-03 J3 3-Pin, PKK156B Connector
Ja 6-Pin (6P100)
C35-C39, C40, C41 SMT 0.01uF, 50v Cap. 103-0805-X7R
C21, C24, C28-C32, C33, C34, C42, C43, C44,C45,C46  SMT 0.1uF, 50v Cap. 104-0805
C47, C48, C49, C50, C53 (C51: NS)
C26, C27 SMT 0.22uF, 50v Cap. 224-1206-Z5U
C1-C12, C13-C18, C20, C23, C52 SMT 470pF, 50v Cap. 471-0805
C19, C25 100uF, 25v TCap.
165-5099-00 L1 LED T1-3/4 DIFFUSER RED
R16-R18 (R19: NS) 0 Q 1/10W Resistor 0805
n/a RESET DO NOT STUFF
R11, R13 SMT 1K Q 1/10W Resistor 0805
R8 SMT 1M Q 1/10W Resistor 0805
R1, R2, R3, R7 (R6: NS) SMT 10K Q 1/10W Resistor 0805
R21, R22-R29 SMT 33 Q 1/10W Resistor 0805
R20 SMT 100 Q 1/10W Resistor 0805
R9, R15 SMT 100K Q 1/10W Resistor 0805
R5 SMT 180 Q 1/10W Resistor 0805
R10, R12, R14 SMT 220 Q 1/10W Resistor 0805
U1 74HCTO04D (74LS04)
U2 74L.S245DW
100-0189-01 U3 (40-Pin Socket, 077-X) MC6809E
100-5044-00 U4 XC9572XL, Int. Xilinx®

(See Pg. DR. ® Table)

U5 (ROMO) (U6: NS) (32-Pin, IC Dip Socket, 077-5217-00)

4MB ROM 27C040 (M27C401-100)

u7 74HCT273D
100-5045-00 us K6T0808C1D-GB55, Int. Samsung 046A
U9 74HCT245D
U1 LM3940IMP-3.3
RSN1 8MHZRSN (8Mhz) Crystal
n/a FB1, FB2 Ferrite Bead, FB0370
FID1-3 FIDTP50M

If a part is required where a part number is not provided, call Technical Support (see back of cover).
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I/0 Power Driver Board Theory of Operation

5v Supply:

An AC voltage of approximately 9v comes into the board at [J17-(1-4)] this AC voltage is then full-wave rectified
by bridge BRDG 21 and filtered by Capacitor C203. The resulting voltage is 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 1/0O Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these
devices comes off the I/0O Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators:

These DC voltages are derived on the I/0 Board by LED SUPPLY VOLTAGE
rectification and filtering. Each has a LED indicating that L2 +5
power is being supplied to each of these voltage sources. L200 +20v
The -12v supply comes from the same transformer winding
as the +12v thus it does not have a LED indicator. L201 +60v

L202 +18v
** Note that the +50v & +20v power sources are turned off L203 +12v

by the Interlock Switches when the Coin Door is OPEN.

Reset Circuitry:
The I/O will reset in three (3) cases:

1. The CPU is in reset. The CPU’s reset signal is fed into the 1/0 through connector J1 and forces
the 1/0 into reset.

2. The 5v supply has fallen below 4.75v.

3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every 50ms to prevent the watchdog from resetting. The scanning of the
light matrix is controlled by the CPU through J1.

LED L204 shows the reset state of the I/O Board. If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the 1/0 in reset. If the LED is flashing this means that the watchdog is not being
feed by the CPU/Sound Board and the I/O is oscillating into and out of reset. If the LED is continuously on the
board is out of reset and communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the
actual reset signal on the 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 74LS138’s (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. e 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 I/O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically 'OR’ed together and fed back
to the CPU/Sound Board. The status can identify open loads (for example open lamp filaments or intermittent
connections) and short circuits. These drivers are also short-circuit protected.

General lllumination (G.l.) Lights:
J15 has 6v AC switched on & off by a relay on the I/O Board. The relay is controlled by Q200 which supplies
power to the 24v coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6v AC source.

—=r—8 —— v W 1" € o
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I/0 Power Driver Board Schematic (Sheet 1 of 5)
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= (C263-C270 = 8.01uF |
£255-C262 = @.1uF 180U
HIGH |
— CURRENT = _[C255 [C256 _|C257 _|C258_|C259 _[C260 _|C261 _|C262 |
SOLENOIDS — —— —— —— — —T —T T
J3g 1 :
Js 2 a9 L N |
22K |
KEY 3 |
Qle = A1e
B J9 4 20K I
Jg 5 a1 | = ALL uz u3 |
‘ PGl 1 RESET RESET 1 B R
15 o 22K Chf 11 s0n SOLCIT | e |
R12 21 1q 1o 208 e 31p 10
12 | = 5] 24 oo DI+ .0 26
J9 - ‘ 5 7 02 02 7
39 30 [——r% ==—1 3D 39
22K El i |E_D3 CEREN e
2] oq b [12 D4 D4 13| o7 0 iz
79 8 1 R13 5] eq ep |12 05 D5 14 278 og |48
413 - 5] °g 2p |iroe DE_17] 275 g B
‘ - 13 gq ap | 18 D7 07 18] 45 eq ie
J9 E q HCT273 \ / ACT273
Q14 ‘ = R14 |
‘ |
22K I
Q9-Q16 = STP2BN1GL
ars L | = RIS I
‘ 22K |
ais ‘ L . R16
A | |
22K I
£247|C248|C2438|C250|C251 [C252|C253|C254
If £247-C254 = @.01uF |
NOTES: |
1 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 IC'S.
4 3

L | ™
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1/0 Power Driver Board Schematic (Sheet 1 of 5)

2 1
igtg SOLB  (4-4D)
e I SOLA  (4-4D)
R SOLC  (4-4D)
EE%T i RESET (2-4A,3-4B,4-1D)
o7 FLMP  (4-4D)
= DO-D7 (2-4A,3-4B,4-4B)
The above circuit(s) continue at the address shown (#-XY).
| #= Sheet Number (1-5), X = Column Grid, Y = Row Grid
| D
| DIQ\QIB R25 H 2 J@
||
! D s D
1N4148 620
| 3 J@
I DIZ\QIS R26 L
| 1 Q26 4 J@
1IN4148 620
I D21 R27 L 5 JB)
. Ut D 27
—dtm 520 &4
s GO 1N4148 s J@
2{m | wf Df\lf R28 = —
— 20 20 Q28
a 5 % I J6
_8| 33 I 38 9 1N4148 620
Do | sat2
B [ S —‘15 D212 R29 L 8 J6
BN [ et B D Q29
18] 1S
BDHCTII?BBG 1N4148 620 3 KEY
I 5213 o 025-Q32 = TIP122 1
1N4148 620
| FLASH LAMP DRIVERS ‘
D’2\1‘4 R31 =
I A 931
| 1N4148 620 j
| D’2\1‘5 R32 =
| 1 932
1N4148 520 R208-R215 = 22K
| ©
() —
| g j
[any
| LOW CURRENT SOLENOIDS
| 2 J7
I DIQ\BIQ R17 u
3 J7v
| B a1?
| 1N4148 620 B
4+ J7
u3 | D261 Ri8 L
—_— N _ ais
R | %
1N4148 620 5 KEY
1Q
D202
gg ALS = e 5 J7
A
48 620
gg 7 J7
R20 L
7q -
____sa % G2e s J7 —
TT273 IN4148 620
| 017-024 = TIP122
I P a2t
| IN4148 620 \j e Jv
| 9’2\915 R22 =
| A1 Q22
I 1N4148 820
I DIZ\@‘S R23 =
A Q23
| 1N4148 520
| Schematic Set
D207
| ~ ned _ Sl Sheet 1 of 5
gl R200-R207 = 22K
| 1N4148 620
S
| 8 =
= SPI Part N2 520-5137-01
| Prepared By: CES Inc. Edited By: SPI Inc.
. Model: 237-0161-00_Dated; 09/05/97
| | f

( 9 — — \ L
NN N | f = —

_\\'} “_x | G N “Bection 5, hapter 4
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1/0 Power Driver Board Schematic (Sheet 2 of 5)

4

(8% |

|

|

RESET I
134 74LS74A I

Section 5, Chapter 4
Page 120

CLR
= AYXLMP
x50 P
U209/B |
DRUS 1
q D
I ) PR I
0
+5Uj |
RESETL
zaLsran |
CLR
- a . F!U>:LMP
u209/A
DRUS D|@
Q D >
PR |
6.8K "T |
+5U
— our A 1N4148 |
sTA I
47 = 4
’—\/W_T uce D227 /
UNB2N 1 R267 ute ‘3 r
GND 5.8k +18U |
IN
2 IN4148 |
outT Ri102
S sTA 1 DRUI .
4 N 1
(: uce - 47 0226
Ule |3 W/\—‘ |
R266  une2N | 1 I
+18y GND 5.8K DRUSB |
IN
— our AR A IN4148
sTA |
47 = 4
AMP DRIVERS s b225 I
L u uNezN | 1 R265 uis s I
+18u (J13 18 +18U GND 6.8K +18U T |
_ wr T R
7q D |
sTA M 15 14 DS
: 174 oD 13 04
vee = 47 D224 150 5D 5 o |
u14 ‘3 =110 4D = >
R264  UNe2N | 1 39 3D |
+18U 5% b D1
GND 6. 8K 2|19 T Do |
IN 11 _LMPDRUY
2 IN4148
£ ouT RIG I e |
st — K]} R |
47 = uee 0223 uls
’—w/vJ HENE |
B 713 = UNB2N | 1 R263 ey \ I
GND 5. 8K
IN
J13 4 = ouT 2 R4 W&‘*S |
uccgm Lo o I
= D222
Ji3 3 Uiz ‘3 |
R262 UN@2N | 1 |
+18U
KEY 2 GND 5. 8K I
IN
— our 2 o IN4148 |
J13 1 STR
— 47 = uce 0221 I
Uil |3
UNB2N |1 R261 |
GND o at18Y |
N IN4148
ouT R9G I
s sTA 11
4 N
vee D220 |
Ui |3 I
+18U :
(4-4C) AUXLMP — AUXLMP |
(4-10) LsT
(4-1C) LMPDRU LMPDRU I
(1-1D,2-4A,3-48,4-1D) RESET RESET |
(1-1D,3-4B,4-4B) D@-D? Do-D7
(4-1C) LMPSTB LMPSTB 1
(4-1D)  DRU® DRUB i
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number = Column Grid, Y = Row Grid I
™ -
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1/0 Power Driver Board Schematic (Sheet 2 of 5)
| 1

NOTES:

1 ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
[ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F), UNLESS OTHERWISE SPECIFIED.
0.1 MICROFARADS (uF) BYPASS CAPACITOR ON ALL IC'S.

N3]

74LS74A

Bl
CP:

I T

D

xLMP

/B

9 —

D

N

74LS74A
Rl

D
c
o o —
P
=
Y

CP3

/A

D

N

vy P2 ‘ 042 LAMP RETURNS
N | STP19NOEL C
bAUE R41 = ‘ 941 1 J12
S9¢ | STP1SNB6L e
s J12)
R40 ‘ Q40 8 JI 2>
39K | |
7 KEY

< RESET 1
LMPSTB 11 838
b7 3
06 4
D5 7
D4 8 fg fg S DRU4 = ‘
N D3 13| cq [L2DRU3 ‘ B
D2 14 15DRU2 38K
NI 17| P o8 'SRV -
25 70 033-040= STP1S9N@BL
0818 g =) NEREY R36
] q
HCT273
33K
R35
39K
R34
39K
R33
39K
3 A
17 Schematic Set
I / Sheet 2 of 5
2 REV.
3 D
2 SPI 1/0 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

2 | i

& :‘J\\// INANTOR,..2
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I/0 Power Driver Board Schematic (Sheet 3 of 5)

(8% |

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
J5 5 ’ 118 4D 57
15| el IS
155 S0 I 18
KEY 7 o7 7D HE—rs
80 g |82
J5 8
J5 9 *
cza&z@;gz@ggz@zfcz@g;z@ggz1@77@21177

LIl ]T o1
D1
DY |

C204-C211 = 470pF =

The below circuit(s) continue at the address shown (#-XY).

# = Sheet Number (1-5), X = Column Grid, Row Grid

(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
RE5 I
i
R6?
[
s R64-R71 = 100
A 1
DATA R69 |
Ji R70 l
i
N R71 l
5 5
O O
AP E |
oo
5TO 073 ¢ R72-R76 = 1@2‘
O O
15 o0 12 R73 |
151° %120
| o o R74
A HDR2X10 R7S
N R76

C1-C5 = 22@pFd

| (&%)

L | ™
Section 5, Chapter 4 I—J Printed Circuit
Page 122 .—D ) Boards (PCBs)
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1/0 Power Driver Board Schematic (Sheet 3 of 5)

2

| 1

J2-PINS5 thru J2-PIN9; Soldered Resistor 1002 1/4W 5% (SPI N
121-5007-00). This Modification (highlighted below at J2 with a
dotted-line box) was accomplished on boards produced after Jan. 1, 2001.
This board is backwards compatible for the White Star™ Board System.

Resistor 100Q AUX.

NOTES:

1 ALL RESISTOR VALUES ARE IN OHMS ( £2), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. DATE DESCIRIPTION OF CHANGES < REVISIONS REQ. | BY.
M ALL CAPACITOR VALUES ARE IN MICROFARADS (,MF), UNLESS OTHERWISE SPECIFIED.

£ 0.1 MIGROFARADS (4F) BYPASS CAPACITOR ONALL 1C'S. JAN 2001 | Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 & TS JET

RESET
—_— e EEm—_————— bl
FLIPO 1 1 OUT PORT
! 1
Do
9 e X o
D2 I
o) | ! :
D4 @ 2 J2
DS I | I
06 1 |
D7 | @ 3 J2
! 1
| i .
| : 4 KEY
1
1
I U;Z@ 1 1 r'S ! 5 J2
ESET 1 ——
| IB—C CLR ! I
AUXO 11 hes 1 |
1
oq o 1a |--e i e J2?
DL 4 5
od > 2D 2Q 5 :
D3 g1k s e LG a2
Q ]
o4 13 12 |
sD 5Q 1
05 T [ o | 1 |
R 17 6 @ 8 J2
D4 5] P s 1
t 8D 8q | !
cT273 ! 5 72
I L 1
| AsTB o J2>
| £212|0213|C214|C215|C216|C217|C218|C219 c228
| 470pF
| £212-C219 = 47@pFd =
1
V.
1
|
|
I \\
BDO
|
i BD1
. BD2
1
1 BD3
—R71 = 100
1 BD4
L
| BDS
i
| BD6
| BD?
A7 - 10d A2 us
I At
DIR
A2
e 18| g,
= DL 17
B2
02 16
10578 D3 15 Si Schematic Set
BRESET 04 14| ge Sheet 3 of 5
D5 13
06 12|26
22 |c3 o4 |cs c6 |c7 |c8 |cg  |cie |cii |c12 |c13 YN Sg
- oS SPI I/O Power Driver Board
SPI Part N2 520-5137-01
: 220pFd as = N\

C6-C13 = 220pFd

| #

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

4 3
+5U I
RESET |
uz21e sl
BRESET ¢ PBRST  uceC QRL
2Lt [ 7 DRUe
i ST &
TOL RST e ]
D 470pFd GND RST |
DS1232 N
= ED
L204
The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
(1-1D) FLMP |2252
(1-1D) SOLC ]
(1-1D) SOLB |
(1-1D) SOLA +5UI L
/ U284 +5U 1
e 1 15 SOLA
GH 21f Y0 P14 soLB R252lR283 |
A2 3|8 Y1 P13 soc I
¢ 2Pz FLp
Vel :3 11 FLIPO I
10578 4] & 10 FLIPI
A3? 5 Q;g YS Ps Aoxo 1
Y6 P7Aux1 '
% I
74L5138
]
1
(2-4A) AUXLMP
RLYBRU
u2e5 |
R254
Ao L v plS LIPSTB 1 u2e6 @2&@
Al 2 5 o1 14 AUXLMP — 1 9CLR 1K 2nBoo4
A2 3 P13 LrPDRU cP
e 2P DB 3 2 |
A3 6 Y37 1D el =
SR 4 §1é 2P 28rg |
T gqgeh vsPg 30 39 [[g%gsTB
— G2B  ve 5 4D 44 |
9 7 12CSTB
— v7 P 5D 5Q
o0 oq | L5DsTe
745138 o0 >q [ 15ESTE |
@ &a | 190576 I
HCT273
(1-1D,2-4A,3-4B) DO-D7 I
The above circuit(s) conti at the address shown (#-XY). I
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
B b216 R228-R235 = 1K I
+5U
@
N |
[any
N/R |
R220
J4 1 o |
R221 R220-R227 = 47K |
SR U202 :
= 9 FLIPI
| R222 5 B
J4 3 PIR—0 I
R223 18{ 54 a1 |2 I
J4 4 ' ] |
B2 A2
R224 161 g5 as 14 |
J4 S }3 B4 A4 g
BS AS |
R225 131 55 a5 I
J4 S » ﬁ B A7 g —
B8 Ag I
R226 FC245
A J4 7 ]
R227
« - —
czz@jgzm £222|C223|C224|C225|Cc226|C227 i
J4 9 |
€228-C227 = 1000pFd - |
4 3

Section 5, Chapter 4
Page 124
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

N3]

1

+5U
R270
4.7K
+sul
8
vee =g
ST s RESET
ST et
RST I
7N BLANKING
RED
L204

DATE DESCIRIPTION OF CHANGES ~ REUISIONS

REQ. BY.

02-13-95 DELETE "-12U" NET FROM POSITIUE PIN

MERGE UNNAMED NET FROM NEGATIUE PIN
05-25-99 CUT PIN-3 TO GND ON U210 (4-3D)
NOTES:

¥ ALL ‘RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F), UNLESS OTHERWISE SPECIFIED.
1 0.1 MICROFARADS (¢F ) BYPASS CAPACITOR ON ALL IC'S.

ADD "GND" NET TO POSITIVE PIN OF C29.

OF C2s. BK JHS

OF C28 WITH "—-12U" NET.

R272
330
J RESET (1-1D,2-4R,3-4B,4-1D)
S DRUG  (2-4A)
l 10STB  (3-4B)
I AB-A3  (3-4B) —
BRESET (3-4B)
I The above circuit(s) continue at the address shown (#-XY).
I # = 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 = Row Grid
} FLIPO (3-4C)
] AUXO  (3-4C)
I LMPSTB (2-4A) C
] LMPDRU (2-4A)
3
BLYDRY RLYDRU (5-4C)
| ASTB (3-4C)
BDO-BD? (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 f036
| 2 I3
| L R237
I 3 J3
I U283 R238
I AUxL 18l 4 J3 B
o1R R239
I Be 2 18 ° J3
| Al B1 R240
! L RE
A3 B3 R241
BD3 5 15
| A4 B4
BD4 5 14 > I3
BDS 7] 75 B5 13
| As B6 R242
BDE 8 12
I il B8 R236-R243 = 39K
I HC245 £229|C238|C231|C232|C233|C234)|C235| -
. . —
| £228-C235 = 470pFd = 1 J3
I 1o J3
1
T 12 J3
|

£243|C244|C245|C246

T C243-C246 = 470pFd

Schematic Set

Sheet 4 of 5

PIHBAI.I. INC.
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
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1/0 Power Driver Board Schematic (Sheet 5 of 5)

4

(&%) |

RELA
FRL264DB24/02CK

25U

25U

FROM aC ST
XFORMER
Ji4 2
D
J14 4 1N4004
J14 s »
Ji4 s
(4-10) RLYDRU
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
] POWER OUT
o e +12U
R219
"y s
+12UV > +12V \&FEEZ% N2 e
1 <100 5! tg@ L
B €203 + /%\é SD@nguEF@ 1
L7 N
15800uF A1
+ey prsy osu T PEsel = |
. ! |
|
» |
LM3sek US| o \
+5U(J16 8 * o S out uin | I
Jr ADJ T0 I
— R114 2
GROUND W J7-1(LOW CURRENT SOLENOIDS) I
- Pééﬁp 220 R115 J6-10(FLASH LAMPS) pB3SeL BRDG2 |
GROUND @—« = 120 +20V
(18 19) !
5_2?@ RED 15@82;5 ~T~ DB3501 |
. 1 : l !
T0 N
KEY @—x — J13-18 (CONTROLLED LAMPS) |
GROUND » €202 + €201 -+ | PR
= 15e00uF _— 15800uF _—— 1 oo
|
|
|

| (&%)

Section 5, Chapter 4
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1/0 Power Driver Board Schematic (Sheet 5 of 5)
| 1

N3]

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
J15
R302  7TpL 3
L 8 JI5 1K

FROM XFORMER
3R S.B. C
Jil ot 24UAC
J11 +48UAC2 F28
7’AS.B.
J11 a)tevac L/\
F6é

-
N=)
N

M ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), UNLESS OTHERWISE SPECIFIED.
© 0.1 MICROFARADS (1F ) BYPASS CAPACITOR ON ALL IC'S.

Schematic Set

Sheet 5 of 5

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

50U OUTPUT
FROM XFORMER el @ 50U
8UAC
+
SUAC p) J17 F2@
! 3 J1o

SUAC 2 3 317 3H S.B- B
I L\ 4 J10

8UAC 2 PR F21
I s Jlie
' G 9 3R S.8B.
| I KEY
| 16UAC 2 U1 |
| F22 ’
I \f\ 13UAC s JL7
I 8AS.B. ] -
I 13URC 2 g J17 =
|
|
| NOTES:
|
|
|
|
|
|
|

IN|

& :‘J\\// INETOR,_

Printed CII‘O&J i —Gecho 5, Chapter 4
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1/0 Power Driver Board Component Layout
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1/0 Power Driver Board Parts

ITEM QTY
— 1 520-5137-01
01 5 112-5000-00
02 13 125-5030-00
03 1 125-5033-00
04 1 125-5035-00
05 5 125-5036-0
06 1 125-5034-00
07 1 125-5032-00
08 17 125-5031-00
09 22 125-5028-00
11 16 125-5029-00
13 25 112-0054-00
14 2 112-5003-00
15 26 205-0004-00
16 1 200-5000-03
17 7 200-5000-01
18 3 200-5000-08
19 1 200-5000-05
20 1 200-5000-06
21 1 045-5015-01
22 1 045-5014-01
23 1 045-5015-00
24 1 045-5013-00
25 1 045-0014-03
26 1 045-5015-00
27 1 045-0014-06
28 1 045-5016-00
29 1 045-0014-09
30 6 165-5099-00
31 16 110-0106-
32 16 110-0067-00
33 10 110-0088-00
34 1 110-0069-00
35 32 121-5042-00
36 16 121-5003-00
37 17 121-5045-00
38 8 121-5021-00
39 11 121-5011-00
40 13 121-5007-00
41 8 121-5029-00
42 2 121-5033-00
43 1 121-5030-00
44 1 121-5039-00
45 2 121-5036-00
46 2 121-5038-00
47 1 121-5050-00
48 1 121-5009-00
49 8 121-5016-00
50 1 190-5002-00
51 2 n/a
52 8 100-5012-00
53 1 110-0058-00
54 1 100-5023-00
55 8 110-0089-00
56 1 100-0356-00
57 1 n/a
58 1 100-0338-00
59 2 100-0148-00
60 1 100-0037-00
61 1 n/a

N R —

Printed Circuit
Boards (PCBs)

PART NUMBER REF-DESIGNATOR

1/0 Power Driver Board

BRDG1, BRDG2, BRDG3, BRDG20, BRDG21

01502 'C3>Cs6, 7, C8, C9>C10, C11, C12

C26

825 C30, C201, C202, C203

C32

C35, C36, C37, 038 C39, C40, C41, C42, C43, C45,
C46, C200, G238, C239, C240, C241, C242

0212>021é 0228>0237 C243>C246

C247>C254, C263>C270

D200>D207, D208>D215, D220, D221, D222, D223,
D17 D224, D225, D226, D227

D229 |

E6 F7, F8, F9, F20, F21, F22, F23, F24> F27, F28
F7, F8, F9, F24>F27

F21, F0, F28

F22’

F23

J1
J
J

Key Pln ‘P?ey;]%ang I3|1n39l(e7|£Ke£ Pin-5)
Key Pin- 2) J9 (Key Pin-3), J15 (Key Pin-5)
(Key Pin-7)

(Key Pin-14)

2,200, L201, L202, L203, L204

Q17SQg4 Q25-Q32

2
3
8
7
1
1
1
1

[ Y Y I
NOAN=~T~ —~
X

Ol_

Q oo
R1>R8, R9>R16, R200>R207, R208>R215
R17>R24, R25>R32
R33>R42, R236>R24
R49, R57>R61 R253 R256, R270
R50>R56, R255, R271, R300
R64>R76’

Resistors on Solder Side
R90,R92ég94,R96,R98,R100

102, R104
R114, R2

R219, R245>R251, R254, R302
R261 YF3262 R263, R264. R265, R266, R267, R268

RELA
TPL1 TPL3

, U2, U3 U4, Us, U18, U201, U206
u21
310 U11, U12, U13, U14, U15, U16, U17
u19
U203
U204, U205

209
BLANKING, RESET

J2-Pins: 1-3 & 5-9

DESCRIPTION (NS = Not Stuffed)
Comg)lete PCB Assembly

B3501
220pF, (|221
100u 50v. Ra ial Lytic Cap.

UF, 500v, Ceramic Disk Cap.
5000uF 25v Radial Lytic Cap.
4700uF, 35v, Radial Lytic Cap.

100uF, 25v Radlal Lyfic Ca|
0.1uF; (104), C Y P

470pF, (471), AX|aI 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
10PKK15

12PKK156

9PKK156
4030 (3-Pin MOLEX)
KK156

e
(5)P84 4060 (6-Pin MOLEX)
0

9-Pin MOLEX
1 3/4 IFFUS RLE
%IZF,’\I 10L STP, Transistor

122

19NO6L STP, Transistor
2N3904 Transistor.
22K Q 1/4W Res.

620 Q 1/4W Res.

39K Q 1/4W Res.
7K Q 1/4W Res.

Q 1/4W Res.

Q 1/4W Res.

1/4W Res.
Q 1/4W Res.
Q 1/4W Res.

—_—

I_

oo
% SX
K)

=A== ==
¢ NN
(e]e]

5K Q '
7K Q2W Res (SANDBAR)
K W R )

/
FRL264D024/020K Relay
Teﬂ CI;D_IQ/ntsVV/re (249a.) Loops

Heatsink (5v Reg.)
74HC245
74L.5138

74L.S74
Test Points

e
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Please Note:

CPU/Sound Bd. Il (w/ATMEL Processor) Theo| This file is for the CPU/Sound I

_ | Board (with ATMEL Processor)
CPU Section:

The CPU is a 68B09E (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)
Battery Pack which has a TEST POINT (TP): 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 & I/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 I/0O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU'’s reset line is buffered by
Q10 and fed over to the I/0 through CN1. An |I/O Strobe Signal is fed through CN1-15 and is used to notify the 1/0
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 ‘low’ to activate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from 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. Data going out to the controller comes from the CPU’s Data Bus through U201 and
onto CN8-Pins 11-18. Status back from the Plasma Controller comes in on CN8-Pins 22-26 and is fed into U202
for input to the CPU’s Data Bus. Two control signals that go out to the Plasma Controller are PRES [TP17:
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.

Other Test Points (TP):
TP 7: E & TP5: Q - The CPU signals for both 68B09E processors. Should be at 2Mhz with Q leading E by
500 nsec. TP2: P0.TP3: P1. TP4: P2. TP20: (near U402). TP8: (near U219). TP1: +3.3V.

Printed Circuit 8ection 5, Chapter 4
Boards (PCBs) Page |
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CPU/Sound Board Il (with ATMEL Processor)

8chematic (Sheet 1 of 4)

— —
J | | - | G | F |
— I
— P[25:0]
5 /-D[ 2, H-5: 2, E-5: |
e +3.3V433W3.3V  +3.3V o 2 ﬁ:glz' 4 |
< J3 P1 ’
o
JTAG o o « ¥ = |
P5
P6 I
3 g s = o |
g & & g ran JRST v P
33V 100 D [2,A2] P11 I
™S JP3
VDD COREt: ——— DI 1 P12
VDD I0 P13 |
_ TCK R433 3
- 2= = P24/ BMS 2|0 |eg
+3.3V - S &% < — JE 16 I
< | |o= ¢} - o 100K 3 Plo
.= ; - < b 3
- =l < o Ou P18 I
voD b S [t N w9 e 2]
vDDI0 | CORE VDD IO R437 ¥ = a o S o= VDD 10 |
100K el z0 N4 Lo 20
L w (R " T 1Y —— >Z - S B: == [Th T P23 I
o o o ONT—O z\ ¥ = a =& P24
5 I8 I = S = 88388 | |8 = 2|5 28 £3 EI 2 P D[158
% Jo > o T= T~ ZzZZZZ zz 2l8sS 2z Za a3 ' D[15:8] 1
T = R b e by N 3 9 // PD[70]
33 S 3 IS |3 33 Y1 sy — -
— | x—HoEe voet TO ATMEL |
, 5 R502
GND OUT MCKI |
U402 SeREE R EREER SRR ERRRN 40.000MHz R0 0 oMz
N OTOEOWWLWX O, [alal e Aivie] iy ali )y 33 (221 I
NSHAES 0L00EIRKOLEO0s TO XILINX
o <~ x=00aF=2zz NS ZD
"ilggnsaRrrastitggtess :
faloya) =
x
A0/ NLB AQ/NLB gg“z: G P21 £ P21/ TXD1 /NTRI[ 2, 1-5]
= gho : S g |
A2 P1 P18
Al Bt A I
& A5 P15 P15/ RXDO0[ 2, F-5]
A N p14 |68 P14/ TXDO [2)1-5] |
AT P13 gg_ma;glcm VDD 10
pps_| VDD IOH—|VDDI0 U402 SR e——rn/Fa > |
8 [ P11 /IRQ2
A10 ATMEL P10 P10/IRQ1 e’é’RDE |
Al by
INE AT91R40008 o/ IRQO e s |y |
A4 PQFP100 e/ TIOB2 S 15 g |
GND P7 1=
P AIS GND L P6/TCLK2 > & To To |
AL A5 L ps/TIOBT S L
A16 —— > P4/TIOA1/SST0[4,J-2] S R S 1 |
L Al "3/ TCLK1 <
S A19 |
P28 / A20 / CST A20/ P2/ TIOBO
&7’ g I
AV 89 o AV I
[=]
ﬁ83850vmm<2mw~wm°:8_ﬁ*ﬁo_
a>>000000000000000>00000.0 I
NI ?Sl—m /TCLKO |
P_A21[2,C-2] P29/ A21/CS6 P / TIOAO
T e— fvopio I
P_A22[2,C1] (12301 A22/CS5 SIEERREE| SRR [
o P31/A23/CS4 ahlh I
TP20 /
Test Point NEER P D[158]
VDD 8l 5] o 8 —(r = g| & 3| & I
CORE VDD IO ol af of o VDD 10 ol of af o |
X X[ ¥| X] ¥l X| ¥| X ¥l X| ¥| X| Xl X| X| X
L e s [ 8§l g g 8l 8| 8| § 8| 8| 8| § L | 8§ &l g |
S5 g g 2842 oSl g 2 S[el g e & g GElEe
o T T8 To I e I
l:i:lsls Jolalsl  eleolel ol gl ols l@s o ol alg
] O o (o] I T F = 2| 2| 3 | B v Y O (o] w| | Y Y I
< S| S| S oA B A B A S < S| | S . < | | S
x| x| x| o x| x| | o x| x| | o x| x| | o
+3.3V | / I
P_D[70]
+3.3V +3.3V +3.3V I
P_A[16:1] us T P_D[15.0]
[2,J2:2,C3] P~ ™ [2,F2] |
=] =) 5 S
pAl 8 § P_A16 A15 A16 8 —p_a17 S g P_DO
2 R e B = ! '
P_A3 >_/ L
ADDRESS Pt PaT3 ATz Vot5/AT P ots g P03 |
P_AS5 ' P_ L
BUS I I I Al0 oxtd PO S 8 Fos DATA |
P_A7 < < ! P_| L
OF ARM pa BB e — A8 Vo138 P D13 = JP2 e por BUS
P_A9 ' P_D5 L
TO RAM P10 <19 a20 11012 Po12 el T p e OF ARM |
P_A11 WE# 1/04 P_D4 P_D10
(IDT71V016SA) = RedeTs Ve 2 PO |
=1y o e 5
P_A14 5 P -
s LRQ! — RDY/BUSY# 11010 P10 P D14 |
P_A16 P_A19 A18 1/02 P_D2 P_D15
- P_A18 5 A17 1109 P_D9
P_A8 o A7 /01 P_D1 I
= ]S
NWRO/NWE [ 2, C-2: 1, 1-4] C} PAS A4 OF# [—28— > NRD/NOE [ 2, C-1:1,D-3: 1, I-4] |
e o=
= ATMEL |~ '
AT49BV1614 <~ . ; |
_y 1 coming . going
[#XY] 0™ [o— [#xy] "9 <T3— I
The circuit(s) continue at the address shown [ #-XY ].
heet Number (3-5), X = Column Grid, Y = Row Grid, |
- —
-

J |

F
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 1 of 4)

| E | [ | - | E |
—E D C B A
| 7 S S \
/ /
I u37 U36 U21 u17
P_A 1 ﬁ VPP 1 P_A20 P_A } ﬁo VPP 1 P_A20 P_A :12 ﬁ0 VPP 1 P_A20 P_A 1 ﬁ? VPP 1 P_A20
| Nea— A Nl N2 N
| — A DO [Hy—5B — A DO [H—5B Y. Do [Hi—5B — A4 DO H1—5B
A A5 D1 Hs—pb 4 Al D1 HE—FB Ee—A D1 [z T A A5 D1 Hs—pp
A A6 D2 b 4 A D2 H—FB | AS D2 |7 2 A A6 D2 B
' 2 AT A e S
25128 ] 26 {n ] S 26 Ing 05 [+ 26 A9 05 [Ho—+5
| 2 0 2 0 b 23 0 23125 [ D
23 1AT0 D6 [ 51 23 I A10 D6 [5—b 23 1A10 D6 |51 2 D6 5B
A1l D7 A1l D7 A1l D7 AT D7
| s N T 7|12 s N ST
A14 A4 A14 A4
| PA INES ~=|.22 NCS2 A INK ~=|22 NCcs2 A INES ~=|22 NCs2 A INES |22 NCS2
5 A16 Cs|—r25— 5 A16 Cs|—2— 5 A16 S 3 A16 CS12([114:2,c-2
FATS 30 1A17 FATS 30 {ai7 2% ROE2 FATS 30 1As7 M PAT 30 {17 o Ll i 2,621
I Ats 1Al oF | 2+, RoE1 At st |A1L OE ey s Ll OE [ Al8 OE[1002631 sy
| {enp veel2 T eno veef2 T {enp veel 2 T —*{enp vee} 2
I = 27C040 = 27C040 = 27C040 = 27C040
ROE1
— .
I P D[158] ) [2.C3]
PD[70] A P_D[7..0]
$ >
1 ™ P11 A [2¥2]
| AOINLB [2,G-2] Test Point NS
U7 O AOR
| 19 1A0 u3s
Al R-INPUT, 8 [RT_IN RT_OUT/| ! C76H 10uF
| A2 8 LTINY 770Ut 3 +
A3 P_D & | VoL VS +5A
I A 59 Inn CREF GND NS
A6 D2 TDA8199 - C45
C79=F= C46 C52
| 25 |l D3 woF 1 IMFNS _1uFNS C77,10uF AuF NS VOLUME
2. D4 ul it
2{ A9 D5 |5 = + R25
| 23 |A10 D6 [~fg 5A 5A
A1l D7 R316 2.2K
2 A12 =
| A13 0
T{A12
I A15 sl
oE 22 R14
| +5V 3ok
I enp veel2 T R19N Sc100, 100N S R100NS rR10INS
= 27256127512 100K + 22K e 470
NRD / NOE R102
| +3.3V [2,C1:1,G1:1,1-4] *==c101NS
| T ﬁzg IZZUF
4 2
I g |[JP4 VIN L
2 4 3 4
NesT 2991 Neso e :
| o 2 DA2030A NS rRi0sNS
5 S D101
| [ & 1N4004
| - 12V}
(=] S
i i 2 C104 = NSc10s == c103 == c122
| [ XY] NI o—  [#XY] 999 — S1OOUFT+ S AuF | AF | AuF
| The circuit(s) continue at the address shown [ #XY ]. © -
| # = Sheet Number (3-5), X = Column Grid, Y = Row Grid, R21 107 10uF R104 R105
© 1
= 4.7K + 22K L 470
| A B4 - R106 .
. ©50,,2200pF b AAA—— ’
I C34) 1. 1uF == — U101 |« 10K ISZSFB
W RI7 v o VN ymf 1
| T casour Py +Vs B =
= - vs OUT
| *H2C109  ==C110ZND102 3 TDAZ030A JS R107 KEY PIN 5
| U226 +5A 100uF AuF - [1N4004 D103 <4
4 5 B“ 1N4004 B
L+Jeno vool— | U30 3 | T =
I "{sck  AOR[E 8 ; = oo SPEAKER
B L L L
| 3 1bATA VREFI. 5|, C113 == C111== C123 ==
5 6 V- AuF AuF uF
I —=—ws AOL LM833 R8 R22 =
TDA1543 4L .5A 1K 47K =
| R24 C114 ,10uF R108 R109
—_ 10
I - TC8 47K - oK = rig
—L_2200pF L o +L cns
ws C48,2200pF __C78 10uF| =
| > (2.c2] i} Hf u102 | 33K 220F
SND_DATA R16 +12V e P
| [2,C2] 5| v —
—— O P 22K outf -
I ' + 1 . -VS _F?_
==C116_  ==C117Z\D104 3| TDA2030A R11
| o1 +5A 220uF AU [1N4004 D105 § 4
1N4004
[ u3oA e i
1 VREFA
| 3| A AOL €120 == C118 = C124 ==
b TP16
LM833V' Test Point AuF AuF JuF
I R15 - Sheet 1 of 4 :
| L a3 1R7|< sa K = Processor / Sound (Microcontroller)
5 .
I AuF = Schematic Set
Sheet 1 of 4
CPU/Sound Bd. Il w/ ATMEL Processor
| SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 _Dated: 06/13/03
— il
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C |

A

| D B
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)

— —
J | | H | G | F |
B T
VDD 10
+3.3V Rl I
5V U405 TL Test Fo:;t3 3v I
T 3N .
2 R507 |
vouT| ; ¢ 100K
aby J_ J_ R465 |
71086 c427"=ca28 Q100
5 AUF | 1000uF, U403 I
LED2 [1, G-4] P14/TXDO = TXDO |
3 RED 1,G-4] P21/TXD1 SRXGO B ﬁ; TXD1 PISIRXDO [1, G4
| LeD SEXDT B3 A3 g P22/RXD1 tﬂ H-4i |
RST OUT B A4 NRST 1, H-4
| e R466 |
[1,F5] P8 > B7 A7 =] +3.3V |
100
20 1
+3.3V +3.3V | 2 \éﬁco DD%{ s LED1
RED |
74HC245
< LED I
R480
10K CN9 |
U406 F1 N
+3.3V DS1233 FER_BEAD SRXDO 00 I
STXD1
T 2lvce  ReseT#? . o RST_IN +5V SRXDI o |
GND GND +3.3V +3.3V | o
=c GND > <~ |
c429 [F1F6>4,1-2:4,11]
AuF TP8
4 NS Test Point |
st T U219 I
1 4 VDDCORE | ? VDDCORE 1 vour  caf® |
JBINSH J_ J_ 2c1- GNDJH |
SW200 *==c431%5= c432"5= 433 3 ]oqs Coshe *==c430
, 1.0uF | 10uF | 1.0uF B 1.0uF |
+3.3V VIN _SFDN/SS|— <
w Y LT1503 |
rROING 3 L caan |
— | S2 l 10K ;l;muF
4 4 +3.3V
Tt RESET I
TEST PADS |
SW200 | 5V I
R400 |
4.7K : )
U413 +5V [# X-Y] :f:ommg i [#X-Y] %o/ng — |
8 rom ... 0 ...
PERST \L%_g J7 B 3,42] The circuit(s) continue at the address shown [ #-XY ]. |
TOL RST g 2 RESET# [3, A-2: 4,J-2: 2, A-2] # = Sheet Number (3-5), X = Column Grid, Y = Row Grid,
GND RST IORESET [3,A-2] |
DS1232 I
U412 |
PAS 1 IAg A5 -4 P_A6 I
I PA— 2 A3 A6 4 P_A7
PA3— 3 D A7 4 P_A8
N — OE# 4 NRD/NOE  [1,G-1:1,1-4,2,C-1] |
PAl—————————2- A0 BHE# 4 NWR1/NUB [ 1, H-4]
[1,1-4] NcS3 -5 CS# BLE# 3 AONLB 1,E4 |
P_D0 - LJO0 11015 P_D15
P_A[16:1] POl 8 /51 11014 37 P_D14 P_D [15..0]
[1,J2:2,C-3] P_D2 S 1102 11013 3¢ P D13 [T, A-4:1,F-2] |
’ ’ P_A1 P_D3 91103 11012 P D12 P_DO
P_A2 +3.3V —11- VDD NS Vss PD1
PA3 45 VSS VDD {+3.3V P_D2 |
P_A4 P_D4 1/04 11011 P_D11 P_D3
P_AS FDs 2105 11010 PDlo P_D4 |
P_A6 P_Ds
ADDRESS pA7  [1,1-4 PD7 ‘;‘ Ifg? :;83 T P_D8 P_D6 DATA
P_A8 -1: —X P_D7
BUS P_A9 ; é12 1 G;J;:: g We NS 1 P_A9 P D8 BUS |
P_A10 4 >/ P_A10 P_D9
OF ARM A PAt o A13 ol 23 PoATT i) OF ARM |
P_A12 P_A13 1 A12 A1l 24 P_A12 P D11
P_A13 %—22_NC 235 P D12 |
P_A14 P_D13
P_A15 Y IDT71V016SA 7 P_D14
P_A16 S0J44 P_D15 |
f BYPASS CAPACITORS | r BATTERY-I |
| TIE WRAP |
+5V +5V +5V
T T T SLOTS |
==C1 ==C2 ==C3 ==C4 ==C9 ==C18 ==C24 ==C272 ==C273 ==C274 =5=C275 ==C276 ==C277 =~C278 ==C279 ==C280 ==C281 5=C282 ZF4 I
AuF AuF JAuF AuF uF AuF AuF AuF AuF JAuF AuF 1uF 1uF T.NF uF AuF AuF AuF I
= = = MTG_SLOT |
ZF5 |
ki >
MTG_SLOT :
==C283 ==C284 ==C285 ==C286 ==C287 5=C288 ==C289 ==C291 ==C292 ==C436 ==C437 ==C438 ==C439 ==C440 5=C441 ==C443 ==C444
AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF |
A4 |
J | i G | F
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)

| E | D | C | B | A
|
| D[7.0] [3,A-284,J2]
| U404
1,E-5] P16 £ BO A0 .
R464 1LE5] P17 e Bl Al D
| 100K 1,E5] P18 £ B2 A2 >
P2 1,E5] P19 - B3 A3 5
I Test Point }’ F:g F%g 23 B5 ﬁg 0
| [1,F5] PO o PO LES] P2 P12 158 A [e—2 OF 68B09E
JF5] P25 B A7
P3 PS5 20 1
| ,,  TestPoit Test Point +5V 1o gﬁ% %—E 79 CIPLN  [3,C-18&4,42] 5
[1,F5] P1[D OP1 o—o0Q + Cor =+
I P4 TP7
I Test Point Test Point
[1,F5] P2[> - O P2 E——OE
I DATA o
I T E# 13,931 BUS OF =
| 68B09E o —
I o arsJ2] TO XILINX o
U407A U407B
| 21p [ 2 21p 8 Fe——<J E [3J2] +33V 433V
| S-pCLK +5V fieLk +5V
1 |== 14 13 | == 14
| e o2 éﬁgg 10JPRE gﬁgg
—— —— R468 5 R469
| 74LST4A = 74LST4A = 100K $ 100K
+5V 4
| X_P1 > P11 [1,F5]
8MHZ
I Q# X_P1 > P12 [1,F5]
I +3.3V
I [#XY] Oming = —  [#,XY] 999 G—
==C445 ==C446 ==C447 ==C448 ==C449 ==C450 ==C451 — .
| AuF uF uF uF uF uF uF The circuit(s) continue at the address shown [ #XY ].
# = Sheet Number (3-5), Column Grid i —
I l- GROUND POSTS —I
2G2 2G7 %4
I 1 2 1 é § 2
I [1X2 [1X2
2G3 7G8
I 1 2 1 § § 2 +3.3V +3.3V
[1X2 [1X2 T T
| 2G4 2G10 U414
I 1 2 1 2
X2 Xz 1,A5 ROE2 o m—
: ! oE2 [ x—2| K& 650 22 NWDOVF [1,H-4
I SHiges B2 g (e
1 2 1 2 [ e 1 s B=
X2 % CC1 3 22— SNDSTB  [3/A-2
| [1,J-2:2,4-2] P_A1 [ /02 034 |28
2G6 *x—I NC; CC5
| P DO /O /035 |28 Q#
1 2 P_D15 /04 /036 22 RST_IN
[1x2 P_D14 e /1037 |22 RST_OUT
| PD1 /06 /038 81—
L £ L L P D2 /07 SND5 (62
I — = = = P_D13 /0 /039 [&2—
= = = = P D12 /0 /1040 INT#
1,A4 RO 51 11010 /041 85 J_RST -
| 1,E-2] SND_DATA 161 1011 /042 |58 DPSW
1,E2 W 11 11012 1043 [ RESET#
| l- MOUNTING HOLES —I 1,B-2]  SND_CLK 1| YR1R QA Teo
iy T 5
| MH1 MHA 8MHZ /O/GCK1 11047 o0
11 11 [1,F4] 40MHZ IIO/GCK2  NC8 [H3—x
| 2%2 2%2 GND2 1/048 D1
P_D5 11015 GND7 |,
VCC2 7049 [ D2
| x—2 IO/GCK3 11050 | 03
I Mounting Hole Mounting Hole ﬁ—gr :;O 9 582 7 Bg 2
P_D10 1/018 NC! X
MHZ MHS5 GND3 1/05 06
' goal oal 2% T " oo
I Z*ZQ Z*ZQ - x| NC5 GNDB
5 I ey )
. . - 87
I Mounting Hole Mounting Hole [1,41:1,14:2,1-2] = {//%%% \I/lggé 88
MH3 MHE —32{ 1024 11058 -89 —
| 3,A2] A0 11025 11059 |9—
g & P e =
| 2X2 2X2 ' - x4 NC 1062 |8 —
GND4 1063 | 24—x —
| 4o 1Ol 11064 22
Mounting Hole Mounting Hole xijfi -’?—‘ﬁg I;ggg 3; X
I [1,G1:1,1-4:1,D-3] NRD/NOE 3858 |/37g(s:7R 199 %
| (C1 4% 53] P_A22 B 501 11029 GND9Y M
l- FIDUCIALS
| 1 ~ XC9572XL v
Sheet2of4:
| zF1 ZF2 ZF3 J2 sy XILINX® Processor Memory /
I O >O >O b Regulators & Bypass Capacitors
- 2 b
I Xilinx 2 KIGLK Schematic Set
| [~ TOOLINGHOLES = JTAG | 5 XIoL Sheet 2 of 4
1x6
| TH1 TH2 TH3 ~
O >O >O CPU/Sound Bd. Il w/ ATMEL Processor
| SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
I_ALL CAPACITOR VALUES ARE IN MICROFARADS (,uF_), UNLESS OTHERWISE SPECIFIED. M 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 _Dated: 06/13/03
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 3 of 4)

— —
J | | - | G | F |
—
[#XY] Mmng [ [#XY¥] 999 G— U212 |
P = .
8K 5| 32K A
+5V Tobof2 —53/03—4+5v A i B3 L
e '
Jumper £ A6 D6 D |
A 25 AL b7
+5V +5V A 24 (18 I
ey A10 2 A10
A1l 2
Ra14 AlZ 12 |
v ox x| ¥ 261013 feq £ RAMCS#
220 g g g g & A14 el E# |
L201 D200 OE
e o —mm B lyec  RAW[ZRW -
RED _L 3 % § § § U211 D201 J_iGND
LED = (A0 X o o o o 3 D VBATT = I
o 0 DO D = = 62256
— A 1 D1 H——F | Winss17 |
2 D2 D o
5 e RS S = |em |
<A 5|9s  Dali4__D S ; CELLS | M
1 an oo
5y x—Q7 D7 L ~ |
T 20fyce cukg!! L ras2 I
10 ==|1 A15 - A15
_[™{eno oEf—
= 7483714 10K |
= |
4 7
R431 +5V RW I
L— ]
10K e N\ |
R299 L
NS 10K U210 v —\
R300
XA vep A0 2 2 |
0 +5V ﬁ; 0 A |
T2lvee A3 A
16{GND A A I
— L] A8 2
T3 A7 A |
4]Ro A8 96 A
D1 A9 (26 B
. >D2 A10 |
ik A=
De 191bs A13(2 2 |
[ 2 XA
P A = !
[2,C5] E#[D> Bt 2|zs 3 -
ROMCS# 24 |z Al AvMA lavma
L RW RW
3 27C040 |
\ XA[5:0]
o -
£ I 2
| <
2,c4 Q £
(2&4] R S
Jxa0 |
[2,H3] BSEL[ > IM_
A10 A10
ROMCS# |
i
Z U213 |
10 20
U215B R312 L200 U215A _[C |GND vee v |
D712 9 e N AVMA 2 5 VMA 15
D Qfg K W D % 6 Al 11 9 ROMCS# IRomC
BSEL 1 [ 330 Q 3 P 2 01
PR ) 5V RED LK il 28 13 1102 117 —PERF TOPORT
RESETE___13 JorR veelaT LED +5vﬁCLR veeld T Q i o3 AY 1A
+5V —2|PRE_GND|7— PRE GNBI™— R {4 KR AT0
74AHCTT4 = T4AHCTT4 = pimc 14 e :M
A0 A2 i T8 I
— R310 Hito |
U216B | Savewa |
A0 12 g 0 PRES MPIN MPIN
D als RN S \
POUT 11 _{ Qr—x 1
+5V 0
+5v —13[CIR veefit T
PRE GNBIT— - ,
74AHCT7A = Nao 2
P17 = 2
Test Point
U216A —O PLASMA_RESET \at2 8
N\AZ 5
1 wsvie—210 gls_PsTe
stok @ 5V 8 16 |
+!
N Frag |
PON— |PRE GND— =
L IPRES
T4AHCT74 1PSTE
PLIN
IRESET#
- —
4 : G__ | F
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 3 of 4)

| E | [ | - | E |
| E D C B A
| \ D3
VDb ao0s
I X X X X X X X X X
© o (=3 - o ) < w0 ©
| U206 5| 5 8 8 § § § 8§ §——
I A0 B0 8 R o ['4 o o o ['4 (14 o o ,7
A1 B1[L R [ kEYPINS
A2 B2 B T
' = |
| % El— X
1 RW A7 B! - R x
] 1 +
DIR [TH BT Y w w w wl w =
| i o R e 5588888543
= GND‘O‘_L Lol owLowl vl v o oYL
| = ST o o o o o @] < —
74HC245 - S8 & 8 & & & K
o O [S) [S) [S) O O O
| MPIN —1
I ==C255
I AuF
RAMCS#
| D[7:0] )
I ( )
RW
| U207
— ==l
U209 +5V D B2 A2
| - AQ po 3—32 'y D 5 ~
2 A1 D1 [2—2 D B A5
2 A2 D2 |8—2 D B A6 -
I & A3 p3 22 D B7  A7|S
| i B TRs WY Y Y -
A A6 g [22—28 2 \vee
I A ﬁg b7 10]GND  OE2 [T IR ETHY TH TH TH ETH TR
A R 7 L & & & & § § & 5
| A Al H——1+5v = 74HC245 g g g g g ¢ § ¢
A 2 — - — — — 3 =
| v N 4 INT# \ gl o g g g o & g
A A14 RQ 3 N I N N N N ~N N N
A’ z O, O, O, O, O, O, O, O
I MO sl -y g IOPORT =
GNDq = =
| x3oLic
%MA |AvvA 3 oE R29%8 U208
E :8E35 10K
I S mE|® A0 BOHE
5 |Bisy  ReTI A1 BiHL
| RST A2 B2
g 68B09E A3 B3
| = A4 BA
) A5 Bs5
| < Sa6  BE[HZ—x
M A7 BT
5 +5V———[DIR +5V =t =1 =1 =1 =Y =1 =1 =1
I 7] 20 T o o o o o o o o
4 IOPORT 19 |=~= 10 [ M H i E I s S I
| [2,3-A] INT# T} OE GND['*— el e of g o o o
E = —
e (L @ T4HC245 B Sl 9 9 g Sl ol g &
T FIRQ 8 =
| xa0 TP12 = =
T Test Point A0
| \ / {
A10
N "
I (> D[7.0] [2,A5:4,J2]
| 3 Bosrs [253]
SNDSTB [2, A-3
RESET# [2, A2:2,H-3:4,J-2]
| IORESET [2, H-3]
RA%%g Q10
-QEORL 2N3904
= comin, 0in,
—WMO 10K = [# X-Y] ,,Om_?D— [# X-Y] 5,’0__? <
ﬁ'f%m— — The circuit(s) continue at the address shown [ #-XY ].
| # = Sheet Number (3-5), X = Column Grid, Y = Row Grid,
TN > MPIN  [4,J-2]
r
- [ DPSW [2,A-2:4,J-2]
1 SweTB jng] Sheet 3 of 4:
N PLIN  [2 A5:4,J2] Program Memory
POUT 4,.|-2]
I STATUS [4,J-2 Schematic Set
Sheet 3 of 4
PRES PRES [442]
PLIN PSTB 14, J- CPU/Sound Bd. Il w/ ATMEL Processor
IRESETH SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14¢F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
al — — 2=
| E | C | E |
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 4 of 4)

— —
J | | - | G | F |
- T
+5V |
SN NJNIN|NSINSINS|AND Urg(§0 D[7.0] I D[7
5 eZe ZeZr e ZeZeZez NS / |
R208 18
R209 x181B0 A0
CN8 A X}—? E; ﬁ; ADC I
R : g A I
o o2 x R 15 B5 A5
Y : 1285 A6 0
== B S B B B e I I B -4 : I
o o—5-x% S 8 8 8 &8 & 8 8 +sv—2|vce DR puN
I R 505 5 S5 5 5§ 5§ [%leNd oE-C RESET# | res
o oo Jen=lenae. Jen s = 74HC245
fo of 10 i guslngnznzindndnsin |
— e o[l o o o o o ¢ oZoZr)ZﬂFoZoZoZoZ |
I N S - L L = L
lo <t <t <) ) <t <) ) ~ = e B B = I
o
o oy U201 A
° o N o o o ] o 20 1__RESET#
o S & 8§ § § § VCC RAICLRH | ) |
lo [hid 14 [14 [14 14 [14 [14 o R _ I
lo Q(Q0) (DO)1D L
lo 2Q(Q1) (D1)2D |4 L
lo Q(Q2) (D2)3D|—% |
o 2140103} (D3)4D |5
o o 22 12150104} (D4jsD |3 I
o o2 1516Q(Q5) (D5)6D H%
2X13 19 |7Q(Q6) (D6)7D g
{5 ) Ry i Yy Y B Ry Y B 1 8Q(Q7) (D7)8 I
8 &8 8§ § 8 § § S 10| anD
SRR Ll |
o o o o & o < 9 -
<RSI~ B~ N~ A~ I~ A . |
o o o of o o o © o < o
~ ~ =
. 5 €T |
1 2| @ ¢Zpsts
1 PRES. |
] PLIN
+%V w w w
K l
(=2} o =]
8 g g2
S| o oOZ |
4 o f N o
g8 5 § 5 » ) = = = U202 _ I
3 7 He N l
& B2 A2 D
2 : oA - .
s & & ‘& & BS A5 D
. . o] © o] o o 11186 A6 DO
[#XY] Mg [>— (g xy] 999 55 539§ 87 A7 |
- . 3 3 - = 20 1
s) continue at the address shown [ #-XY ]. o = ® 2 g +SVH—Tg \é%% %lé 79 ] STATUS |
_ N o ST S T T I >
eet Number (3-5), X = Column Grid, Row Grid ol O o o o = 74HC245 = |
[2, A-5; 3, A I7.. |
— 3,C-1] STATU!
[3&1] SRy |
ey & e
z‘Azi g: 8 SWSTB SWSTB - SWi¢
[2AZ & o DPSW BF
3, C- MPIN |
2331 0%
3¢1] PRES |
3) C- PSTB
A2V 45y I
T T D [7..0 D[i
2 FB2 FB1 y, 1701 ] L
VR1 4 I
5A s , €30 c29
3 7905¢ 2| | 1000uF .001uF I
T |
1
FB4 FB3
C125,.1uF. CN2 I
0
C40 == = C49 +5V
22uF M AuF C38== C31=, C37 T I
D1 AUF | 470uF L001uF
1N4004 -|— g 8 3 3 3 g 3 3 |
“t KEY PIN 5 S g g g g g g g
= F12VDC |
= 1X6 o = o o o v o N
+12V Q| ©| ©| © © © © o
£ POWER a8 g g 9 g § 9 |
VR2 el o ¢ o ¢ ¢ o o
+5A , ; FB6 FB5 |
* 7eosc =—=c39 "==c81 c51 |
2 AuF | 470uF .001uF U205
2 8 1
1 =l ;
A
D A B2
2 A3 B3 i
= |A4 B4 1
A5 Bb I
c47 = D2 D he  BCI
AUF 200F [tNa004 A 20 I
SWM 9 [BIR YGCIT0 1 +5v
L
= 74HC245 = I
- —
J | - | G | F |
-
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CPU/Sound Board Il (with ATMEL Processor) S8chematic (Sheet 4 of 4)

| E | [ | - | E |
| E D C B A
| D408
| v *—DI1N4004 o o
| ©| ©| O ©| ©| ©| ©|
I 0| 0 ) 0 0 0 ) )
£l7.0] g 3 § § § § g 3
['4 14 14 14 14 ['4 14 14 5
ADC R234
| 1K 2N3904
| R235 = @
2N3904
I U203 v ® q
RESET# RESET# 1 [ummcLRe vool 2T R236 =
[SWSTB 11 |
| — G [0 4 2N3904
o R L
DO)ID 1Q(QQ =
! B e — —
- {10340 2Q1a31 |5 I 1K Ll
| 15{(D4)5D 5Q(Q4) | 1 R238
14-(D5)6D 6Q(Q5) [+
| 1e1(D6)7D 7Q(Q8) [+ K 2N3904
D7)8D 8Q(Q7 = 1X9
10 R239 = SWITCH
| GND |- soita COLUMNS
74HCT273 = 1K
| R240 =/ a7
| 1K 2N3904B_
R241 Qs wl w w w w wl w w 4
| 33 3 3 2 2 3 2
K 2N3904 S| 3| 3 g 3 3 3 s
I = ?EEEETET
! N N N N N o N
] & & ] ] §] § §
| ol ol o o o of o o
+5V !
' T =
I x| x| x| x| x| x| x| X
g 9 9 9 9 9 9 2
i [f2) ©| ~| | [=) [=) !
I < A < < < < w0 |
N o o o o o o I
I 14 14 [14 [1'4 [14 [14 [1'4 o
U204 SW300
| L A0 B
0 1Al B o154
| B A2 B
A3 B
A4 BA
| 2 N
I D A7 B7[ 8 S
DPSW 76| RIR VCC[55— +5v SWDIPg =
| OE GND|—"—
I =  74HC245 =
+5V —
| vels  U400A
SWSTB , 1 s
DPSW A 4 VREF +5V
V|2 Lm339AN  *5V Ca0o +
= vﬁUWOB 22 g g 8 g g s
I 7 ) ) 0] 0| 0] ) 0 D)
1
| B[ ¢ VREF
+5V = = o] ® ] v 9 N 9
D[7.0 V-[12 LM339AN of o o 9o <9 9o o 9
— 1 oo/ Vﬁ U9400C = R415 g & & & & & g & D400,
14 t 326 VTNa148
| C 8 VREF R416 D401 N
| 5V V1TNa148
v-|iz Lm339AN  * 220
= v+l ,U400D R417 D402
I 1 u 20 Va8
| o o vrer] | R418 D403
5V 220 V11N4148
| U401A L2 LM339AN R419 D404 7
VH s = [ 520 VITNa148 ]
| 2 A1 R420 D405
4 VREF %08 VITNa148
| 5V R421 D406
v-|iz Lm339AN  *
= vis U401B 220 VTiNa148 SWITCH
| ; ) R422 D407 ROWS
I <8 | & VREF 220 VT1N4148
w w w w w w w w
5V = ] = = = = =
V-[12 LM339AN | ] I I I I !
I V+3 u401C = ST =T o o < ol o] = . Sheetdof4:
] 14 2 g 8 g g g g g g Switch Connectors
T c| VREF o o o o o o of o©
s === = Schematic Set
I v-liz Lm33zeaN  *SV B Sheet 4 of 4
T = vﬁ u401D
1 11 8
13
| D] 1 VREF D A
V-|12 LM339AN CPU/Sound Bd. Il w/ ATMEL Processor
| = SPI Part N°: 520-5300-00
| NOTES: & ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. ¥ 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
— it — = ale
| E | C | E |
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CPU/Sound Board Il (with ATMEL Processor) Component Layout

Test Points (TP):
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S
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)
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i
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M27C04001-12FI
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8532
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b
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8
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X
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]
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]
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0 e e n
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© 0
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S,
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4 i

o

C22]
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221

SWITC

\V4
CMEIEEE EEEs
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NOTE o

<VBATT [3,G4]

8K/32K
<JPI [3,H5]
<PLASMA_RESET

TPA7: [ 3, H1]

<FIRQ TP12:[3,D-2]
<GND

<82 RESET [2 J3]
Sw200

LEDs
<L201/ L200
[3,J5]1&[3 H2]

<Q TP5:[2,C5]
<E TP7:[2,C5]
<P2, PI,

PO
TP4 TP3 TP2:[2,D-5]

U402 TP20:[1,J-2]

P3 [1,65]
<JP2 [1,64]
<U219 TP8:[2,H-4]
<LEDI [2,65]
TAG I3 [115
<GND 4]
<IP4 [1,E3]
<JTAGJ2  [2C4]
XILINK
<LED2 [2,15]

<+3.3V TP1:[215]
<GND_SIGNAL

1] 74HCT273 o
CN4 EEIEEEE
Lspsd Tepyd /N Lsp2d Lspil

Actual Board Size
14.67" X 9.125”
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CPU/Sound Il Board (with Atmel Processor) Parts

ITEM QTY

PART NUMBER REF-DESIGNATOR

DESCRIPTION (NS = Not Stuffed)

* Surface Mounts (SMT) are not listed.

* Surface Mounts (SMT) are not listed.

— 1 520-5300-00 CPU/Sound Il Board (with Atmel Processor) Complete PCB Assembly
01 4 JP1, JP2, JP3, JP4 3-Pin' Jumper & 2-Pin Cover
02 1 045-5015-06 CN2 (Key P,ln—5 6-Pin, 6PKK156
03 1 J2 JTAG Xilinx 6-Pin, ## Header
04 1 045-5015-07 CN4 gKey Pin-5) 7-Pin, 7PKK156
05 1 J3JTAG™ 7-Pin, #i# Header
1306 1 045-5013-00 CN5 (Key Pin-2) 9-Pin, 9PKK156
S [ 1 CN9 . 10-Pin, 0.1 Header
(s308 1 045-5014-01 CN7 (Key Pin-4 10- Pln 10PKK156
09 1 045-5015-00 CNG6 (Key Pin-5 12-Pin, 12PKK156
10 1 045-5015-01 CN1 20-Pin, 0.1 Header
11 1 045-5015-26 CN8 26- Pln 0.1 Header
12 3 125-5043-00 C29, €37, C51 0.001 uF'g 023
13 4 125-5039-00 C48, CSO, C75, C80 0.0022u éOOpF (222), Cap.
14 8 125-5029-00 C221>C22 0.01uF (103), 100v_Cap.
15 52 125-5031-00 C1>C4 C9, C18, C24, C33, C34, C38, C39, C47,C49,C110, 0.1uF (104), Axial Cer Cap.
C111,'C113, C117, C118, G120, C123, C124, G125, £255,
C272>C277, C279>C292, C400>C40
16 3 C430, C431, C433 (near U403, U404) 1.0uF, ##v, Radial_Lytic Cap.
17 1 125-5017-00 C 10uF, 16V, Radial Tant. Cap.
w 18 4 125-5017-00 G78, C79, C107,C114 10uF,_25v-35v, Radial Lytic Cap.
S 19 2 125-5015-00 G109, C112 100uF, 25v, Radlal Lytic Cap.
s 20 1 125-5014-00 G409 22uF, 16v, Radial Lytic Cap.
o 21 4 125-5020-00 C40, C59, C108, C115 22uF 25v, Radial Lytic Cap.
o 22 2 125-5012-00 C116,C119 220uf; 25v, Radial ytic Cap.
23 2 125-5019-00 C31,C81 470uF, 25v, Radial Lytic Cap.
24 39 125-5028-00 C208>C215, CZ16>C220 C229, C230, C247>C254, 470pr (471), Cer. Cap.
0256>C263 C264>C271
25 2 125-5037-00 C30, C42 1000uF, 16v, Radial Lytic Cap.
26 17 C427, C429, C436>C441 C443 C445>C451 S uF Cap.
27 2 C432, C442’ (near U403 & U. SMT 10uF Cap
28 9 C411,C414, 416 C419 C420 422, C424, C434, C435 SMT 478
29 10 C410,C412 7,C418, C421, C423, C425,C426  SMT 100nF Cap
PR30 7 112-5003-00 D1>D3 D102>D105 b4 1N4004, Diode
Sy 2 112-5008-00 D200, D201 1N5817, Diode
P32 8 112-0054-0 D400-D407 1N4148. Diode
33 4 165-5099-00 LED1, LED2, L200, L201 LED T1-3/4 DIFFUSER LED
34 3 124-5064-00 R310, R315 'R316 0Q Jumper Res. (1-Stripe)
35 2 121-5041-00 R107, 1 Q 1/4W Res
35 20 121-5009-00 R8 R15 R234>R241 R278>R286, R412 1K Q 1/4W Res
36 1 121-5018-00 1.5K Q 1/4W Res
37 2 121-5043-00 R16 R17 2.2K Q 1/4W Res
38 2 121-5048-00 R410 3.3K Q 1/4W Res
39 12 121-5021-00 R21, R216>R223 R242, R243, R400 4.7K Q 1/4W Res
%, 40 36 121-5011-00 R106, R224>R228, R244>R251,R260>R267, R296>R299, 10K Q 1/4W Res.
5 R301>R306 R413 R431, R432
5 41 3 121-5023-00 R9, R14, R104 22K W 1/4W Res
@ 42 1 121-5022-04 R110 33K Q 1/4W Res
S 43 9 121-5045-00 R108, R287>R294 39K Q Res.
=44 2 121-5032-00 R 47K Q 1/4W Res
o 45 15 121-5014-00 R229>R233, R295, R414>R422 220 Q 1/4W Res
S 46 1 121-5036-00 R312 330 Q 1/4W Res
2 47 2 121-5046-01 R105, R109 470 Q 1/4W Res
2 48 16 121-5047-00 R401>R408 R423>R430 560 Q 1/4W Res
49 1 F1 SMT xx Res.
4 R434, R435, R436, R508 SMT 1K Q Res.
1 R480 SMT 10K Q Res.
2 R502, R509 SMT 33 Q Res.
3 R465, R466, R470 SMT 100 Q Res.
35 R433 R437 R441>R459, R462>R464, R468, R469, SMT 100K Q Res
_ R476>R479, R504>R507, R510
9 110-0069-00 Q1-Q8, Q10 2N3904, Transistor
1 U402 ATMEL, AT91R40008
1 us ATMEL AT4QBV1614
1 U414 INX®, X XL
1 (See Pg. DR. @ Table uz 512 EPhOM Sound (27512
1 (See Pg. DR. @ Table U210 ( 32-Pin, IC Socket, 077-5217-00) 1MB EPROM CPU Game é C040)
> 4 (See P% DR. ©® Table U7, U2 1, U3 U37 (32-Pin, IC Socket, 077-5217-00)  8MB EPROM Voice 1-4 (M 7CO400|-12F_||1
= 1 65-6504-00 U213 E DOT) PAL16V8Q Pro ramme DO
= 1 105-5046-00 U212 2 Pn IC Dip Socket, 077-5208-00) 6264/M862 S6264A) (28-Pin)
a 1 100-0189-01 U209 (40 Pin, IC Socket, 077-5209-00) 68B0O9E (7 - |n
u 2 100-5015-00 U215, U21 74AHCT74 (14-Pin)
2 8 100-0338-00 U202, U204 U205, U206, U207, U208, U403, U404 74HC245 (20-Pin)
o 2 100-5012-00 U201, U20 74HCT273 (20-Pin)
[ 1 100-0037-00 U407’ 74LS74 (14-Pin)
> 1 100-0148-00 U214 74L.S138 (16-Pin
<Et 1 100-0064-00 U211 Test Point Wire (24ga.) Loops: 74L.S374 (20-Pin
o 1 U406 VBATT, GND (nearCN7), 3.3v Watchdog, DS1233 (3-Pin
> 1 100-5023-00 U413 GND (near cNg), GND (near L200), |  5.0v Watchdog, DS1232 8 Pin
o 1 U219 GND_SIGNAL (near U405) 1.8v Volt. Regulator LT1503 (8-Pin)
1 U405 3.3v Volt. Regulator LT1086 (3-Pin)
1 124-5002-00 VR1 Test Point Pads -5v Regulator LM7905CT
1 124-5001-00 VR2 P1>TP5, TP7 TP8, TP11, +5v Rel uator LM78050T
2 100-0377-00 U400, U401 TP12 TPi6, TP17,TP20 LM339AN (14-Pin)
1 100-0375-00 u30 LM833 (8— in
1 100-5018-00 U26 TDA1543 (8-Pin)
@ 80 2 100-5016-20 U101, U102 TDA2030A (5-Pin
g 81 1 Y1 40MHz Clock PLE SQ3300S
£ 82 1 181-5002-00 SW300 Dip Switch 8-Pos., (KSD08H Black)
3 83 n/a FB1>FB6 Ferrite Bead
S 84 535-5000-10 HSZ HSS (over U101, U102) Heat Sink (AAVID 531102
2 85 1 =) Push-Button Switch (B3F4000)

86 545-5685-00 BA'I(1 HOLDER (Always replace all 3, Size AA 1.5v Cells, with new ones, w
If a part is re7u:red where a part number is not
provided, call Tech. Support (see back of cover).
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CPU/Sound Board Theory of Operation S Please Note:
This file is for the CPU/Sound Board

CPU Section: ' 520-5136-XX family only.

The CPU is a 68B09E (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 1-0f-8 decoder U214.

A watchdog is used to monitor the CPU and the 5v supply. If the 5v supply is below 4.75 the watchdog will hold
the CPU/Sound Board & I/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 I/0 Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU'’s reset line is buffered by
Q10 and fed over to the I/0 through CN1. An I/O Strobe Signal is fed through CN1-15 and is used to notify the I/O
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from 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 CPU’s Data Bus. Data going out to the
controller comes from the CPU’s Data Bus through U201 and onto CN8-Pins 11-18. Status back from the Plasma
Controller comes in on CN8-Pins 22-26 and is fed into U202 for input to the CPU’s Data Bus. Two control signals
that go out to the Plasma Controller are PRES [PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The
Plasma Reset is software controllable through U216/B and also has a test point "Plasma Reset". The Plasma
Strobe 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) 68B09E
U6 and Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the
Sound EPROMs. Sound Data from the EPROMs is read through U19 to the BSMT. The EPROMSs are bank
selected by U22. When the BSMT has sound data to be played out to the speakers it loads 16 bits into a 16 bit
shift register made up of U24 & U23. The data stream from the shift register is serially shifted into a stereo 16 bit
Digital to Analog Converter (DAC, 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 CPU’s 68B09E U209 to the sound section by latching data into U5. The
sound section’'s CPU 68BO9E (U6) reads in this data and handles the interfacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 68B09E processors. Should be at 2Mhz with Q leading E by 500 nsec.
24Mhz - The oscillator used for the BSMT & derivation of E & Q.
SND-FIRQ - The sound sections CPU Interupt.
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.

W6 Jumper - This jumper must be installed for games that use 8MB Sound EPROMSs (U17 U21 U36 U37). For
games which use 4MB Sound EPROMs this jumper is not installed but will operate on boards with W6 installed.

- | 1* =N
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H
-

- —
J | | H | G | F
—
ci] c2l c3l cal cs crl cs col c12| c13] ct4| c1s] cie| c18] cio] c20] c21] c23| c24| c2s| c2s| c2r| ces| c32| c3s| cat| c42| c43] cas4
0.1 4F|0.1 4F| 0.1 4F|0.1 uF| 0.1 4F| 0.1 4F| 0.1 F |0.1 uF | 0.1 uF| 0.1 4F| 0.1 4F | 0.1 uF | 0.1 uF | 0.1 uF | 0.1 uF
o 272 c23l caral cars|_carel carrl cars| cars| casol cast
0.1 4F| 0.1 uF| 0.1 uF| 0.1 uF| 0.1 uF| 0.1 uF| 0.1 uF |0.1 uF | 0.1 uF | 0.1 uF|0.1 uF
v ENEET]
A a1
A 1 I
A 7|03
A13 U212 [26] A13 U212 [26] % v
5Q U211 [12] A 4 22
Z A7
- 21as U212
A9
A10
,JP18 | oC bl _Al5 A15 [ATT 23| A10
e e Cpd 1T BSEL (A2 2| AT N
— R . A13 U212 [26] 26| A12 CE pRORAMCS |
2 1 == |22 E E
JP1 R306 5 ;8 ; 4 D D200 28 A oF Pz R ||
+5v +5v 7 D! 5) > vee RW
8K 30K YoKo A ng211§ b wsv—_ RW
a1 ] 12]29 s T 1N5817 MS6264A |
. [ 15129 e VBATT D201 T
N.C.x—1817q oL C290 8PSK I
Ra414 19]8a SD—%
N.Cx—- 01 uF
2200 +5v 74LS374 = GND BAT! — ' |
L201 Holds 3X 1.5v —— =
2 R431 AA Size Cells ——
1 — 5y R432  mAmMCS |
L 10 10KQ BSEL = GND 10KQ
GND E ele
PR
oo A_A AR 21p axne +5v I
00
# R308 IS JUMPERED page u215/B _ R299 y/
(22) B—B cP [of MR 10KQ
R309, R307 00 CLR . R300 1 Y
NOTSTUFFED g TS " VPP a0 bz A0 8f DO
(224) ¢ —C 13 00 Al 9 D1
MpA At
o A VPRRT IV D2
* R300 NOT STUFFED A2 A A3 11 D3
¢ D013 pao 3 A AL o] 38 D4
The above it(s) continue at the address shown (#-XY) FIRQ D114} DQ1 Al Al Al 13 A5 D5
#= Sheet Number ( D2_15fpa2 A Ie A6 AG__14f g D6
D317 A6 A7__15
DQ3 5 AT A7 b7
04 18] DO3 A7 5—AL A8 16
D5 T91pas A8 1%6 A9 ) FORY] v vee
o7 o7 o7 {0520 jog U210 4s 19350 A10_18] 2 i
D7 21 A10 50—+ A11 9 ALY
——={par A1 |25 AT A1t U209FRa
A12_ 20 s
w2 |4 A2 A 9 A2 RQ
U210S. A13 |28 A13] A4 22| A3
2PSK A4 |29 XA0Q A 3] Al4
_ _ _ TSC
E E E 24 A5 [2 XA A15
5 2 XA uUss
____ A8 130 XA NG 28 Lic
ROMCS 22| ¢ AT 137 %A AVMA 36 s\miA
A18 RIW_32| 43 e |
6 ad35 Q
L 27C040 NC.<2f BA agse
N.C. %531 BS HALT [37 |
XAO NC. < BUSY  RESET RESET
U209S |
B T
(22A) E i
(2-2A) Q EQ ‘é 1
(2-1A) E
2-1A) BSEL U215/B CLR [13] U215/B CLR [13] |
— @ BSEL SEL
AVMA
+5v \ I
T w | L |
PR A10
D7 12| Q ROMCS |
u217/8 eND 1% eND  vee |20 45 |
7 A15 U213 _V
= 1
BSEL 11N cp alBx 5y AT4 2|13 o 1 |19 RowICS |
CLR N.C. 330Q _ A13 _ 313 102 RAMCS
The above circuit(s) col AT E E4lys  Jo5lizioport ]
# Q R Ry
S VA VWA 6l e |5 eli5 At0 I
RW 7 4 SNDSTB
AQ A0 20 | am 7 1063 wac
‘ 8 107 l
10 % R310 IS JUMPERED N j08[20STE
MPIN_11] 3o I
PR R310
A0 12 9 PRES +5y
b a N ’ i PAL16VBQ .
u216/B 1
B R311 PR
POUT 11h o - S*Nxcf AMA 2] o 5vmA |
- CLR C. o
A8 1 15_SWLO 1
HCT74T 3 PLIN U215/A A9 2 Q 1‘13014 DPSW I
Q3 s A10 3 13 BSEL
cp o N CU21473f12 swste i
+5v CLR A12 6 Y311 swm
4]8! YaP10 PUIN |
7ALST4A T4 —=q G2A Y5Pg pouT
5 2| PR |5 pst8 AT 5dem e —EOUT
v D Q PLASMA_RESET . yop7_STATUS ]
U216/A RESET 74L8138 RESET 1
3Ncp aexne PRES PRES '
CLR PLIN PLIN I
HCT72 T 7 PSTB PSTB
POUT s POUT POUT |
GND 1 GND 2 |
J G F
| c | |
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CPU/Sound Board Schematic (Sheet 1 of 3)

| — — - | — |
| E D C B A
I 03 DEDICATED SWITCH IN
I +5v 1 CN6
1N4004 GND = 12PKK156E
R287 R278( R279( R280( R281( R282( R283( R284( R285( R286| 12PKK156E
| ike| 1Ke| K| iKe| 1KO| 1ke| iKe| 1Kol 1Ko
3 CN6
1 39KQ
T R288
| 30K
SWLO swLo 195 R289
| Do~ 2 18 R2%0
1 B1 {6 CN6)
(9
| D1 2U20657417 ?1922'12 12PKK156E
D2 45 B { CN®6)
l RAMCS D3 4 B4 39KQ 1
= D4 5 Bl 14 Ro02 12PKK156E
E D5 B
| D6 B 8 CN6
RIW 7 B7 39KQ
D7 s Bg 1 R293 12PKK156E
| 74HC245 (o CN6)
| ?32};% 12PKK156E
{10 CN6)
| v TPPRRTE6E
MPIN
| | s :
Cﬁi 39KQ GND = 12PKKT56E
C247| C248| C249| C250| C251| C252| C253| C254)
e oo o] =
| RW L oo 470pF|470pF|470pF|470pF [470pF|470pF|470pF{470pF| TPKKI50E
I /] — GND
/ RW
I G |o19.10 PORT
pRIZ-RW |
I +5v
Do 185, al2
7 £122U2072
10 PORT D2 B3 A3l
D3 B4 4
RESET D4 5 6 CN1
D5 H ‘ oo
4 D6 2 Al | 7 I K]
. b7 B A T o ‘ \ oo s
AD_2f aP=ne. 74HC245 C256| C257| C258| C259) G260 C261 czeﬂ;czsgl 0
4|7+5V e e e e N.C.%¥—1-0 02— N.C.
I U217/A 10 PORT 130 S 470pF|470pF|470pF|470pF |470pF|470pF|470pF|470pF 2 g
SPRST +5 DIR m
502}25 NDSTB 3l q |6-SPRST v 1 eno g 3
| CLR AQ 2|, L Z0] el KK
l c HCT74 T 1 Al 7
T o a7 3 §U208§
_J | A0 L A3 " B4 =
RESET A4 “ Bl 14 GND
] | RESET oo —ape B ?
RE 7 B7|+5
. A9 ] B 11 T
N
SND_RESET T4HC245 N C.| coea| coes| c266| C267| 268 c269 c270] C271
B— — o— Ao,
470pF|470pF|470pF|470pF |470pF|470pF| 470pF{470pF| —
| = GND
N\ D0-D7
| (2-2J,3-20)
SNDSTB SNDSTB
— 2-2)
| SPRST SPRST Zggga ((2-1J§
I RESET R RESET (21, 3-2J
- 10 RESET (2-1A)
] 10 PORT : !
_ R412 The above circuit(s) continue at the address shown (#-XY).
7J 10 RESET 2B #= Sheet Number (1-5), X = Column Grid, Y = Row Grid
| SNDSTB 1KQ B
] | 10 STB ﬁﬁgé The below circuit(s) continue at the address shown (#-XY).
= GND # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
= GND
- I MPIN MPIN MPIN  (3-2J)
1 SWLO —
1 DPSW DPSW
| SWSTB SWSTB
SWM SWM
| PLIN PLIN
’ POUT POUT
1 STATUS SIAIUS
I PRES
1 RESET PSTB
’ PRES PRES
I PSTB PSTB Schematic Set
— Sheet 1 of 3
I NOTES:
| & ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
& ALL CAPACITOR VALUES ARE IN MICROFARADS ( F), UNLESS OTHERWISE SPECIFIED.
I ¥ 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). SPI CPU/Sound Board
' REMOVE W6 TO EMULATE SPI N2 520-5077-00 SOUND BOARD. SP| Part N2:  520-5136-16
¥ W6 JUMPER MUST BE INSTALLED FOR GAMES USING 8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37. -
| (S) Prepared By: CES Inc. Edited By: SPI Inc.
Fonts usedin hs Schomat: Al (At for rormal e, Symbol roportonal BT (Symbpron.t) for Omee(2) & Wigangs 2 Chock Bores, Model: 237-0176-00_Dated: 07/22/99
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Tl BEEES T Sl 2PSK § 2PSK 74507 5 ) PALIBLE
740577 |4 \ / ! |
BSMT
2000 i 1
24MHZ
DSPRST |
1
o
BIN 1] |
241Hz T
ospe 11|CLR -
INL IR e o ™\
DSPO 11 BAS 3 2 pss BRE 10 +5U
CcP 10 19 fAg
& 85 3 2 sos a5 _flp gt ) il cs2|23 IR
BAL 7 6 Psi e E
zamz 3Ly, 24MHz B34 0 24 [5__sp3 Bar 8| Pyq1 39 e _ps? BA3 7] °2 LS P I |
CLOCK 501 7| 221628 [oui Bre 13| 40 4Q 5 pag BA1 6 HE 126 B TR
3D 3q D sq A4 ST
BD7 8|39 ol ENEY2 BRD 14 = Foo BAS _©|al BA1S
e BDE 13] 20 iy S BAz 17| P 58 15 pez BAE 4| o2 I e
BDB 14 25 el PR Bz 18| 0 ‘919 Pst BA7 3 K
q 8D 8Q A7 U4 L 0 ey
B 7 § S BAS 25 D8 Fin
) 7Q Za503 A8 2 _BDL
B g EI BAS 24 D1 BA1
8D 8q ,—/ ool As Y RN, A1
7415374 NG ALe S 3 | BAZ
- 5 BAl2 2 D3 55
AL2 03 [16_B04 |
ps7 2| .. U10 8 sD7 ps jiZ 8BS
BIN 1| — Al Y1
——q OC N1 c PS1_4| o5 v> [6_SDL 23 a1 e o |8 6
—Libep DETUNN St PS3_®] a5 o5 203 o7 |12 7 |
5
S D) 1q [2—582 BDE 3 2 Spi4 L ve p2 S8 511676267 T 1
4 B DY 1D 1q 7305240 1
20 29 2 B4 4120 20 [2—2D12
f3p U5 3 |6 B8O B 71 55U155q [6_sbie e 19[= BROM
8 S BD3 30 3q G
1 o[z —mor 57 13| 0 4 |37 508 ps4 11] .. U10 D4
sD 50 = D4, BAL1 8PSK
5 4] 25 £ |15 BD6 Bb3 14| 0 RN FERETN psz 13| 2 B s Y] s | 1
5 > 5 BDS 6D 50 - A2 ¥2 22
7D 70 - BDS 17155 7q RESPL3 S0 15 .3 v3 Sbe, * WS 1S JUMPERED al1e
4 8] gp gg |19 BD% BD7 18] oJ gg [19 SDI5 PS6 17| oy Vi SDE, B8R |
(1-2R,3-2J) D@-D? 7AL530% =I05374 =570 24miz | =
(1-2R) SNDSTB SNDSTE K
lis \ I
12 SN EY ) ? g
D a > D1 1of |
us/B 2 D2 El
BIN 1 = |8__BUF-FuUL| SND_FIRQ 4 D3 8 a2
= @ BIN D4 7 |
c 13 S 28]ps = 1 BDo
74L577 |10 +5U 6 25| ;2 = At 08 5—ap; 1
2 o 9 FIR 7 24 AS 01 i
— SPRST U b7 e 02 (2802 * UL 1
3 S 603 |
uiB | +su—=] uce 5| 7 03 6 Bo4
1 ] Gl 2 == i 04 [=—5pe
T IR0t Freg 21 79 U7 os 8 806 |
74577 |10 17 54 Tra 2] 1o 9 15 sDr
. S|t 07 |
— ‘ A12
sste s|, P 2 eoo 808 38 21 p13
(3-2J) sSsT@ q D E TSC 27 A14 I
A2 uUss 1 +5U—
6 U8IB 3 OSTAT = 2l s I ZN'\HZ‘
AL A3 £ 34 AUMA Yes
=55eT. +5U £
(1-2R) SPRST TS i S & o | —
(32J,3-2J) RESET BTN S Tﬁ% L
A1-A3 - 10K SPAST 37 BEseT BUSY 27256/ 27512 |
The above circuit(s) continue at the address shown (#-XY) 58BOSE
# = Sheet Number Column Grid, Y = Row Grid \ / I
.
F1Rg |
oSTAr
SPRST |
RESET |
J G F
—
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CPU/Sound Board Schematic (Sheet

2 of 3)

— — - | — |
| E D C B A
4|—‘ 241504 741504 VOL. PO(':I'
CLKOUT scLy ROR 1A 1B 1
T{us4 5|U34>0; NOT STUFFED
ouT3 | BMHZ
GND 15 SnrLe AZINPUT] o B1R — N.C.
SCLK 2, 0t x=lT SPRKISE
*’:'CP 7
s SERIN x5l N.C
e A ——c7s |46 SLUCTE SPRKISE
B 100F 2.1 LEIEE]
2 g u24 1'% J:‘ - CN3) w.c
3 3 IS R316 EPRKISE
3
B F
33 Z G a2 EPKK156
2 aH N.C
= I 74L5165 . Raig Yok EPRKISE
CN3) n.c
0uT3 1 = :13 KUZGRO‘n ° EPKKISE
SHFT-LD DATA  UREF
15 WS 2 R8 —
ST EE—LNH s Ao i
] PR TOAIS43 ‘
E 2 é A T5u = c102 D101
; 5 B U23 Cc48 c78 \fJHF 1N4004
511 14 B 74LS74 ‘1@
3b12 scLk T <
ST 1= i 32 SPEAKER
oL 5 g OUTPUTS
: 6 aH
DI By oA e n.c \T e,
, 74LS165 1 CN4) SPEAKER 1+ 4
T \ 7PRKISEE
SPERKER 1-
eno L9 enp  ucc 22 45y
INg L
11
EB; §'I2U1901 g 285 3 CN4) sperker 2+
BDS 315 1705 [17 2013 il
Bt 2115 1e0d fre0L2 ) 4 CN4) speaker 2-
i PN T he = UPRRISeL
Eoi ol 17 1% fi3apa” = ’ * 5 KEY
| +
PO 5,%2 I/g; 2 S8 A1l3 wu c = (Lliz ~— cuis cu o1 KEY
11 + oL ul B .
= e Lo VS 20+ crz3 6 CN4) SPEAKER 3+
PALIGLE ci14
| FOR 47K R24 -+ ?PKK1CEE
7 SPEAKER 3-
- / [FPROMS e sTUFFED .C. 47K L WKSE‘;:
i bsP1 ceo
22@@;){
| 1
- cii7 D185
| BIN z s L D104 +
- SosiL 0.1] LN400% TN4oD4 F;lll giis
25U v 28U
| oY enp  uce P2 +su +5U = ci1g ~L- c120 c1i8 =
E Ll ‘13 220uF 6.1 8.1 0.1
| |srrruiz 12U20,; |19 ausv = 25U + €124
| M3 15 10z HEETT o7 120, FIEEE L2
sars | 1t 1703 [iewmm u27/B
2 BA13 6 S BIN OSTAT 1| — |8 DSPRST
iy I FIRG 7 16 Lsos 4 DSP@ T a
% BA1 ] A FE e o
2 18 1,07 74L574
34 | B2 of 14 og 12827 SPRST
I BD 11 _ —
4 118 £
5 | E (1-3D)
6 PAL1EL8
[
7 | B0
TR
1
I .
BROM Q (1-30)
| A (1-40)
a1 B nee B (1-40)
| Ao R g4 [Zx M. C (-4
I LK Qs 3 N SE BUSY (3-20) 2
i @ [Ax nec
15 n.c. NOTES: — -
— | gg e INL 4 ALL RESISTOR VALUES ARE IN OHMS (€2), 1/4W, 5%, The above circuit(s) continue at the address shown (#XY).
u2 ] I 1 UNLESS OTHERWISE SPECIFIED. #= Sheet Number (1-5), X = Column Grid, Y = Row Grid
ate P4 5 5 T ¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (4F),
| g1 =8 +*SU—D a UNLESS OTHERWISE SPECIFIED.
Q12 R = U27/A @ 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED
| Q13 [Ex N-C. 5 bsP1 3 —|s =0 CIRCUITS (ICs).
Q14 2 N s = @ ¥ REMOVE W6 TO EMULATE SPI N* 520-5077-00 SOUND
BOARD
2 I HC4028 1o vaLsed |4 ¥ W6 JUMPER MUST BE INSTALLED FOR GAMES USING
7 1 ) $— +5U 8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37.
ol L] 36—
% | % UL IS JUMPERED 20 ot s 0 St Al o ot Wi 2 s el |
I
5] < *UY @ IO The below circuit(s) continue at the address shown (#-XY).
NOT STUFFED ” = 5), X = Id, Y = i
6} | saLs74 |4 B = Sheet Number (1-5), X = Column Grid, Y = Row Grid
10 = i
3 e E (1-3D)
| 1 Reo P e U1/A ‘ WK % WX IS JUMPERED
+5U ENT g 3 BSEL (1-3J)
s 1eve U3 3% 5 95 L [
: I zmel 2k - i ; T0RESET (1-2R)
= SW200 +5U
N A e N e 1 — 8
Il . ) q R313 FERST VLG
= |8 B 15 +5U — 2] ST| L BSELE Schematic Set
| 5§ E 0 w210 U218rs7f 6 RESET
QD C—e ¢ Heno flost Sheet 2 of 3
7ALS1B3R a E +5U R314 =
/| Ei - DS1232
E 1 he * R313,R314 RESET
£1na Rreg i NOT STUFFED
— 4.7K —
e SPRST : SPI CPU/Sound Board
oeseT 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 Schematic (Sheet 3 of 3)

J |

|

PLASMA
CONTROLLER

26PINB
B

R200-R207 NOT STUFFED

+5U

R208-R215
NOT STUFFED

R216

R216-R223 = 4.

7K

C200-C207 NOT STUFFED =

CLR
cP

14 1D

2Q 2D
£0U2012
50 soh

aQ ED|

w|o|n|v|o|o|ain
=

7Q 7D

I
REERERIEE

CIRNIES

@ZSPINB [
ZEPINE

26PINB

26PINB
8 18

?

|c2os

I C208-C215 = 47@pF

|czes|c21lc211|c212|c213]c214[C215

>fN.C.

R243 R409
4. 7K 1BK

26PINB
(CN8 13)

26PINB
CN8 28

g

PSTB

+5U

R409
NOT

STUFFED

PRES

26PINB
(CN8 21 )

2BPINB
CN8 22

3 ZSPINB
HZ:&

26PINB
CN8 24

R224-

j

R224

j

PLIN

R228 =

Lok b2 X |
+5U

LN4148
DIODE D202
NOT STUFFED

_lc229 _|c238 | cap

470pF [47@pF  [470pF
C408

R228 R229-R333=220 N.C.

R230

ZSPINB M
EZS

26PINB
CN8 25

NOT
STUFFED

[IH—Irl
7AHCT273

|19 STATUS

DIR
| L

2 D3

R231

26PINB

R232

2U202A2
3 A

R233

(1-2A,2-2J) DB-D7

MPIN

5 A5

Lz@gz@gz@gz@gzzm

SST@

7 A7

BUSY

= {o]o|w|n]o]~

BENEEER
SENRBAX

= (216-C220 = 470pF

74HC245

(1-1R) STATUS

(1-1R) _POUT

(1-2A,2-1J) RESET

(1-1R) PLIN

N.C.

(1-1R) SWSTB

(1-1R)
(1-1R)

DPSHW
SWM

(1-2R) MPIN

(2-1J) SSTe

(2-2R) BUSY

(1-1R)
(1-1R)

PRES
PSTB

The above circuit(s) continue at the a
X

# = Sheet Number (

Y = Row Grid

NOTES:
¥ ALL RESISTOR VALUES ARE IN OHMS (€2), 1/4W, 5%,
UNLESS OTHERWISE SPECIFIED.

UNLESS OTHERWISE SPECIFIED.

¥ 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED
CIRCUITS (ICs).

¥ REMOVE W6 TO EMULATE SPI N° 520-5077-00 SOUND
BOARD.

& W6 JUMPER MUST BE INSTALLED FOR GAMES USING
8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37.

Fonts used in this Schematic: Aria (AraL.t]) for norma text, Symbol Proportonal BT (Symbpron ) for
Micro 1) and Ohm [Omegal (828 Wingdings 2 (Windng?.t) for Special Symbols or Check Boxes.

© ALL CAPACITOR VALUES ARE IN MICROFARADS (#F),

_oh .

POWER IN

*3VbC (1 CN2) +suoc

EPKK156E

FB1

i GROUND

E6PKK156F

-12UDC

E6PKK156F

E6PKK156E

+12UDC

+5A

FB1-FB6 = FERRITE BEADS

A2U205
A3

A5

A7
A8

74HC245

J |

Section 5, Chapter 4
Page 136
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CPU/Sound Board Schematic (Sheet 3 of 3)

{rmy

It:,l

C |

B | A

RESET

SWSTB 1

1Q

D106 (Not Screened On Board)

This diode is soldered between D3 & R430 under CN6.

+5v 4{>“

R423-R430 =

+5U
" 560

1N4004

R423

SWITCH
COLUMNS

R424
R425
R426
R427
R428
R429

ZV at

! CN5

SPRK1568
2 KEY,

:

‘&A
2N33904 L/J
3
Q
1y
2N33904 F/J
2

21

EICIE

‘%
2N39a4
b

2

3 CN5

SPKK156B

0

a3

i CN5

SPKK156B

d

5 CN5

SPKK156B

:

Q
U203

D 5Q

1
T
3
7
I
8
3
7
I
8

DPSW_19]

D 6Q
D 7q

8
74HCT273

|o|v1N]

5§ CN5

9PKK156B

:

= a4
b
2N33904
=" 6

7 _CN5

9PKK156B

:

8 CN5

SPKK156B

:

‘%
2N3924
2 [el5}

R241

1K
R244-R251 =

2N3304

SW300
8-POS.
DIP SWITCH

16

15

A1 B1

14

13

R2U20452
A3 B

12

11

A B&

10

] el SN sl R EN TR ) }—‘H

SI|D |3+ |||

A7

o |~ o o | o N =

S

—|AL

R26B-R267 = 10K

R26@

+5U

74HC245

8DIPSH

s CN5

SPKK156B

:

|c222|c223 c224/c225|c226/ 227 €228

= (221-C228 = 0.01

UREF

5
| uRer
e

LM339AN L +

R401

s
=)
=Y
=
o

UREF

R415

R4@1-R408

560

SWITCH
ROWS

D400 = 10PKK156D

+5U

R416

D401 10PKK156D

E
| umer
8

R417

D402 10PKK156D

N

LM339AN L

D403 10PKK156D

R418

=
=)
= g
O -\&

13 UREF

D404 10PKK156D

R419

+5U

5
| umer
e

1@PKK156D

R415-R422 220

R420 D405

N

D406 10PKK156D

R421

LM339AN L

2U205
A3

B
B

N

A5

<U0401/B

UREF

D407 10PKK156D

R422

A

+5U

_lc<ndc4ifcang

A7

3

Do oo o

A8

74HC245

GND
Lmaﬁf;%ﬁﬁl”/fg
+<U401/C

— (C400-C487 =

UREF

8 GND.

\\
+5U

LM339AN L2

~<0401/D

UREF

A

|c403 404 C4o5{C40E| C4B7

8. 1uF

10PKK156D
D4@0-D4B7 = LN4148

Schematic Set

Sheet 3 of 3

SPI CPU/Sound Board

SP| Part N2 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

D

| 10

D
DFMGI

402

TCH ROWS

Bﬁ‘ﬁu"

w407

§VVI
R bl
D
400 _|:|_n:|s .|:|.“‘:s

=

O| LM339AN

§8284/N882256

27C040

U210
U210

U209
U209

H

ODD [hc4eze 4:0 |74L8183F‘130
@’

<r
N

HTLIND VINSVId
—Jk

mmmmmmmmmmmmmmmmmmmm

NN N

xxxxxxxxxxxxxxxxxxxxxxx

mmmmm
~~~~~~~~~~~~~~~~~~
uuuuuuuuuuuuuuuuuu
xxxxxxxx

mmmmmmmm
mmmmmmm
uuuuuuu

S O

=M

pgzo

N 9 o~y

NN~

§[ 7aLs374

O~WO D 00 e,

nnnnn
xxxxx

1298,
1297,

1296
312

zs/u.as
E ZHWOOOVZ 0 PAL16L8 O

EO 00000000

L 8BELREEY
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NNNNN
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o0 o
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m O o 63HSVL0- M N2GessLa 086 - ~
$ 3 000zlWsE :O[] S 2ot %O
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q $ 3 < NS
g o ) O s |5 0 #
B 8 C g
go . £
[ 7aLsz273 4$| 74L5374 4§O g zcede %O g
!/J ° o
w
7415240 qu 5
N 74LS74 g& ﬂ & 27C040 %
o faaln s )
" 5 fZez 5
2 %%;
o mSO © ==
g '3: xxxxxxxx ma g S 68BO9E g[][][] [74L57448 “’ N
g[][][][][][][][][] & T 2
[
= ¥ 62646116 3(j N w S E
|u mo | : i 0 [30-
Z [ 74Ls374 <| |74|_s7 45 -
O Q €84
oD . 5. oﬁoloomf]
gTRRNE e LR 5 27512 'SO ®
R R E 2" [ PALIELS <|§] |74n.s744§0 o @ s
Teoonnoono - Qofgotn '
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33555555 S oLE8% S.5e 8 ce2d ° s
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Test Points:

<VBATT ~ig

<8K/32K JUMPER JP1
<PLASMA_RESET

: |<FIRQ

<8w200
<GNDI
<RESET

LEDs :
<L201+5v & L200

<+5V

<24MHZ

<GND2

<B6MHZ

<E

{<-SND_RESET

<AOL & AOR

N

[2)7e}
>
35
X

ctual Bo:
14.67"

<

REQUIRED FOR
8MB EPROM USE
<W6 JUMPER

|4 <enD_FiRQ & @
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CPU/Sound Board Parts

ITEM QTY

— 1 520-5136-16
01 1 545-5685-00
02 79 125-5031-00

PART NUMBER REF-DESIGNATOR

CPU/Sound Board Mono (FCC FEB98
BAT1 HOLDE (Alwcgs r%place all 3,
C1, C2,C3,

DESCRIPTION (NS = Not Stuffed)
Complete PCB Assembly

ize AA 1.5v Cells, with new ones, when requ:red)
'C13, C14,C15
19 Czo C21 C é 024 C25,C26,C
C41, C42, C43, C44, C47, C49, C110, C111 c11é C117, G118, C12

0.1uF, (104), Axial Cer. Caj
8, C39,

C124, G125, C255, C272. C273, C

274
C275, C276, C277, €279, C280, C281, czsé C283, C284, C285 0286 0287 C288, C289, C290, C291, C292, C406>C401

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 6 125-5017-0
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 45-5014-01
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 2 121-5032-00
35 2 121-5046-01
36 2 121-5041-00
37 9 121-5045-00
38 12 121-5021-00
39 15 121-5014-00
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 Pg. DR. ® Table)
55 1 05-0116-00
56 1 100-0149-00
57 5 (See P% DR. @ 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 2 100-5015-0
76 1 100-5023-0
77 2 100-0377-00
78 4 n/a

79 1 124-5002-00
80 1 124-5001-00
81 6 124-5064-00
82 1 140-0011-00
83 12 n/a

84 1 (callTech.Support)

402-C404, C405-C407
C10 ,C
829 C37, C51

C31, C81
C40, C59, C108 C115

10uF, 16v Radlal Tant Cap.
0.001uF, (102 &

1000uF, 16v adlal %{tIC Cap.
470uF, 25v, Radial Lyfic Cap.
22uF, 25y, Radial Ly ic Cap.

C48 C50, €80 oooé uF 2 )g
C78. C79, C107 C114 adlal Lytlc Cap.
, C1 1 00uF 25v B
C116, C119 220uF, 25v, Radlal Lytlc ap.
C208>0215 C216>0220 C229, C230, C247>C254, 470pF, (471), Cer. Cap.
C263, C264>C271
C221>0228 0.01uF, (103), 100v Cap.
C 09 22uF, 16v, Radlal |E\/tIC Cap
0-P|n 0.1
CN2 Key Pin-5 PKK156
CN4 (Key Pin-5 7PKK156
CNS5 (Key Pin-2 9PKK156
CN6 Key Pin-5 12PKK156
CN7 (Key P|n 4 10PKK1
CN8 26-Pin, 0.1 HEADER
D1, D2 D3 D102, D103, D104, D105 1N4004, Diode
D200, D201 1N5817, Dlode
D400, D401, D402>D404, D405>D407 1N4148 Diode
FB1)-FB2, FB3-(FB4), (FB5)-FB6 Ferrite Bead lfre uired, ca// Tech Support)
200, L201 LED T1-3/4 DIFFUSER L
Q1>Q8, Q10 2N3904 Tran3|stor
R1>R3, R4, R106 R113, R224>R228, R244>R251, 10K Q 1/4W Res.
R260>R267, R296>R298, R299, R301, R302>R305,
R306 R413 R431>R432
R7 1.5K Q 1/4W Res.
R9, R14, R104, 22K Q 1/4W Res.
R15, R8, R234>R241, R278>R286, R412 1K Q 1/4W Res.
6 R17 2.2K Q 1/4W Res.
R22’ R24 47K Q 1/4W Res.
R105, R109 470 Q 1/4W Res.
R107, R11 1 Q 1/4W Res.
R108, R287>R294 39K Q Res
R21, R216>R223, R242, R243, R400 27K O 1/4W Res.
R220>R233, R295, R414, R415>R422 220 Q 1/4W Res.
R308, R310, R315>R316, WX Q Jumper Wire (24ga.)
R312’ 330 Q 1/4W R
R401>R402, R403>R405, R406>R408, R423>R430 580 © 1/4W Res.
R410; R411 3.3K Q 1/4W Res
w200 B3F4000

SW300
H;, us, U25, uz27, U215

us

u4

U4, U7, U212

u5, U12, U13, U15, U16, U211
ue, U209

ue, U9, U209

0
7,U21, U3e6, U37, U210
g, u21, U3e6, U37, U210

ERYELLOW DOT|
(YPHRWHITE DOT
u22, Ut1
uz23, u24
u26
u30
u34
U101, U10
U101 (HSZ% U102 (HS3)
U201, U20
U202, U204, U205, U206, U207, U208

U212’
2 BLUE DOT]
6, U217

cccccc

9
i
1
1
1
1

u21
u21
u21
U218
U400
B TLI' +5v GND1, GND2

VR2
\)/(\111 , W5, Wé6* (*for SMB EPROMSs)

AOR, AOL, SND_RESET, SND_FIRQ, Q, E, 6Mhz, 24Mhz, FIRQ, PLASMA_RESET, RESET (X2) Test Points

R110 (New Rev Change Feb 02 )

N (= =

Printed Circuit ' — — —

8-Pin, Dip Switch

74LS74

74HC4020

74L.S163

6116 RAM

28—P|n IC Dip Socket
74LS374

68B09E

40-Pin, 1C Socket

27512 EPROM

BSI\gTZOOO

27C040 EPROM
32 Pin, IC Socket
74ALS139

PAL16L8 iProgrammed YELLOW DOT
PAL16L8 Programmed) \\izl1N=0vlo)}

74LSO4

TDA2030A )
AAVID 531102 (Heat Sink)
74HCT273

PAL16L8 (Programmed) EINV[SIsIe])
7415138

DS12 32
LM339Al
Test Pomt W/re 4ga ) Loops
LM7905 egulator
LM7805CT +5v Regulator
S%MJumper Wire (24ga.)

hz

K Q 1/4W Res.

5\ 4(r— :‘2@ "l
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Playfield Switch Single OPTO Transmitter & Receiver Boards Schematic

(J1-AD

2PRK156

1 2 N1 1 AN 2
L1 180 Q
5 TLRH180P

1-B)

Z2PRK156

Single OPTO Transmitter

520-5230-00

1
R1 1
56KQ | _-
| A ) B 2PRK156
I 9% ) E Q1
y U §R2 —={ " SNao06
2 TLRH180P 1M Q C
2 S
_1/\5\3\,2_‘_64_[ @2 +—=2J1-B)
2N5460 7PRK156
10K Q
D

Single OPTO Receiver
520-5231-00

Playfield Switch Single OPTO Trans. & Rec. Boards Component Layout & Parts

257-0286-00
REV.-A
R1

Front Side
(LED & 2-Pin Connector)

520-5230-00 (TRANS)

el
L)

520-5231-00
['UZ
rrri
L1

om! j m
237-0147-00 L

Front Side
(LED & 2-Pin Connector)

Back Side
(Solder / SMTs)

Boards Actual Size

520-5231-00 (REC)

\

Back Side
(Solder / SMTs)

QT

WWaA A AW A= A

Y PART NUMBER
515-7307-00
520-5230-00
045-5111-02
165-5052-00 L1
121-5067-00 R1
530-5308-02 n/a
545-5518-00 n/a
515-7308-00
520-5231-00
045-5111-02 J1
165-5052-00 L1
110-5006-00 Q1
110-0086-00 Q2

R1
R2
121-5011-00 R3
530-5308-02 n/a
545-5518-00 n/a

Section 5, Chapter 4
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Single OPTO Rec. Bd. Assy.
Single OPTO Rec. Board

REF-DESIGNATOR

Single OPTO Trans. Bd. Assy.
ﬂngle OPTO Trans. Board

S

Replacement Part:
LED TLRH180P
(T1-3/4 GaAlAs)

SPI Part N2

165-5052-00

DESCRIPTION

PCB Assy. (with all ltems 1-5?
PCB Assy. (with Items 1-3 only)
2X, .156" Rt. Angle (26-60-5020) Conn.
LED TLRH180P (Ultra Bright Red
SMT 180 Q 1/8W Chip Res. (CRC
OPTO PCB Brass Tube Spacer
OPTO PCB Rubber Grommet

PCB Assy. (with all Items 1-9%
PCB Assy. (with Items 1-7 only)
2X, .156" Rt. Angle (26-60-5030) Conn.
ht Red

LED TLRH180P (Ultra Bri
2N3906, Transistor (P-FE

SOT-23)

2N5460, Transistor

SMT 5.6K @ 1/8W Chip Res. (CRCW)
SMT 1M Q 1/8W Chip Res. (CRCW)
SMT 10K Q 1/8W Chip Res. (CRCW)
OPTO PCB Brass Tube Spacer
OPTO PCB Rubber Grommet

If a part is required where a part number is not provided, call Technical Support (see back of cover).

TS
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J1-1 UK & Special App. 38X Transistor Driver Bd. Schematic
9PKK156C

9PKK156C u— ssy | 1 1 1 1 —
J1-3 = 22uF S R1p R7 R8 R9 R6
€3 100K <, 100K <5 100K <S5, 100K <, 100K
9PKK156C
_ 2 2 2 2 2
J1—4 Ui
JQ;’KK15560 Aoqk
R >
3 2
9PKK156C 2P0 Q0I5
=—D1 Q12
J1-6 LANA 2 g0z g
A VAVAY 3 |P? Qs 12
IPKK156C 100 4 |P4 Q4 15
-7 Re — Uie  aspg
AN - 87 a7V
9PKK156C 1;);) 74HCT 273
\.H - B 1 /\/\/\/ 2
9PKK156C 100
J1-9 N
LAANAZ
9PKK156C 100
R5
LAANA
100
MH1
1
MH234NPT
MH2 HS1
1
MHZ34NPT HTS563002
MH3
1
MH234NPT J2 -1
MH4 7PKK1568
1
an D1 D2 D3 J—
HS2 K IN4934 IN4934 IN4934 J 2
Vi (5 :
MH234NPT IPKKISER
MH5
4WD HTS563002 @
MH125NPT ) 7PKK156B
l_] _
1MH@ 1 R11 , 1 |I: o { )
—D NN\ <] 2oNtoL 7PKK1568
MH7 HS3 —

1 - 7PKK156B
1H8

5
2
ww 1 R12 , 1 |l: Q2 — 7PKK156B
4‘ AVAVAY 5] 20N10L 1 JZ2—7
NICEII 39K
7PKK1568
e Lo
—— 0.IuF T~ 10uF 2
16V R3O 1 |l: Q3
AVAVAY <] 20N10L
39K

- = R A T RERST 1 ="
Printed Circui \r% EEE J\WJ H LN\" ENF‘( g)] —,IE jsec’rib?zé ihap’rer4

bare P05) HISEEMACHINES P19

=3




UK & Special App. 3X Transistor Driver Bd. Component Layout (Sol. Exp. Bd.)

= Q ‘E["m J 1T o |' 12 _
R Fow o 1 _F m =
e L F K|
R4 F 1 g
Pt “ | IJ 2
e T e i
Rt F
w L} L p
RRI; s IL\g Va “ °-’*l' IJ
IR S 1
520R-E}'<,OE%-|] 1 ] D 3

Note: Board Shown Enlarged for better detail.

»
®
H
g1
B,
(e}
% ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
— 1 520-5068-01 Solenoid Expander (x3 Transistor) PC Board Complete PCB Assembly

=

| L T TM
Section 5, Chapter 4 I Printed Circuit
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Tournament Serial Interface (T81) Board Overview & Wiring

Cabinet Bottom

H =

BETA brite” Electronic Color Message Display,

BETA brite”’Power Cable

Plugs cnjntg S%WCI? (t?utlet
To Playfield Dot Matrix connector of ;E’,f%"t'eﬁ,é'}»,nga,f G‘;ﬂes
- (under the playfield) [ 1 -
8 ORG-BRN 1 Ja 1 |_ORG-BRN 1
7 ORG-RED 2 2 | ORG-RED 2
6 ORG-BLK 3 3 |__ORGBLK 3
g9 |KEY KEY | 4 4 | ORG-YEL 5 )
5 ORGYEL |« s |_ORGGRN 6| poner
4 ORG-GRN 6 6 |__ORG-BLU 7| o
3 ORG-BLU 7 7 |_ORG-VIO g | J2
) ORG-VIO g |9 92 1o [ ore-GRY 9
1 ORG-GRY 9 g9 | KEY KEY |4
10 - ORG-WHT 10 10 |_ORG-WHT 10
11 T —
17| BLK Tournament PNK-WHT ]
il Serial T BLUWHT 1
Interface Board | 2 2
) 520-5220-00 |3 | GRN-WHT 3
To I/0 Board J16-11 K .
To 1/0 Board J16-5 4 | BRN-WHT 4 | /O Driver
0 1% Board Jib- 5 | PINK 5 | Board
6 |_GRY 6
i |7 o 2| %
g | BLU 8
RED +5VDC [ 9 | o 9
BLK _GND |, | J5 10 10
ORG
- 11 11
12| BRN 12
>From existing 2 pin 7 L
cabinet harness J —|_
1
| I
L 1
45V NC [ N 1 |NC
NC |, Auxilliary 2 | KEY
_KEY I3 Driver 3 [ WHT
RED NG 4 Board 4 EEN
—-—1%| 520-5068-01 |°
ORGRED | 6 | BLK
ORG-BRN_ | 7 7 |_BLK-WHT
ORGBLK | g |1 J2
PINK 9
Coin Meter T
RED RED +5VDC
° 1 1 > From existing 3-Pin
m NC |5 | |2 |NC g
BLK BRN-BLK Connector in Game
3 3 Cabinet for Meter

™

Q)

nenhPinball System) Kit!
42-537 for more information

A\ ‘m)] = "=
x — —[_ ~Qecho_5J hapter 4
\V/ B\H_L‘M NES" Page 143
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)

6

(831

2PKK156

2PKK156

F—3

c29 4 p1 DI0:71 hDo
D1

10uF A IN4148

35V

E:
132

x 19 05
18 2 0] soro:71
Qz-v i SO &
apwcse n A
1 3
J2-2> 1 2 z A
12PKK156 i A
Q2-3
12PKK156
12-4 R2B R27 R26 R25 R24 R23 R22 R21
oE b [ AUXN 100K 100K 100K 100K 100K 100K 100K 100K
12PKK156 > R36
Q2-5 (J3-1)
220
D 12PKK156 R35 12PK156
(JI2-6) J3-2
220
12PKK156 E R34 12PK1564
12PKK156 R33 12PK1564
J2-8 (J3-4)
220
12PKK156 R19 o R32 12PK156J
Qz2-9 [ J3-9
220 220
:Jzims{: R18 o R31 :J?P}K\S&J
-10 — -
220 220
12PKK156 R17 R30 12PK156J
—1 A2-1D oW 3-D
220 220
12PKK156 lcn Loeo Lo R29 12PK1564
™ ™ 3%
220
12PKK156 | 12PK156
= L ces _Loca7 Ll oczs —Locos _Locasa _Locas _Lc2 _Loen 12PK156J
£7pF 47pF 47pF 47pF 47pF 47pF o — J3-10
LT 1
—J3-1D
= 12PK156J
{J3-12
C 12PK156J
Wt——O &
2
o iy S——
BRST B D——3Har |6
a5 us 77k [ AUXIN
b e w5l
oy ADRSTB [ 114oey LT3

hD5__ 14 Ino
€L T -
— ' 1os U6-8
- o RESET Toloi2 AuxouT
ow 1t > =
74HCT273D O—ao _
TTfol N.C.
\‘}7‘3M i
V7 [o!2- N.C.
e vrle ne.
74LS139DW
€30
25V
100uF
A
R1 R2 R3 R4 R R6 R7 RB DL0:7)
100K 100K 100K 100K 100K 100K 100K 100K ()
R9
CIED, 0
220
10PK1361 R10
Q-2 o1
220
10PK1561 R
J1-3 = D h 51 }12_snof o072
220 (D1 17 5014
10PK1561 R12 D2 3 S?; e snz/
-4 D3 D3 3 5415 sn3
D4 5 85 H4s044
220 (05 be |13 s05
10PK1561 R13 o6 7 87 H2—50¢4
J1-5 D4 ) 84 A0
220
10PKIS6 220 74HC245DW
Q1-6) D
220
10PK1561 R15
Q1=7> 25
220
10PK 1561 R16
J1-8 b7
220
10PK 1561
10PK1561 L a [ . Lce Los _Locs L c7 L cs
1-10— 47pF 47pF 47pF 47 A7F Pt S

10PK1561

6

4
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)

(&%)

IN]

1

“ ALL 'RESISTOR VALUES ARE IN OHMS (€2), 1/4W, 5%, UNLESS

OTHERWISE SPECIFIED.

[ ALL CAPACITOR VALUES ARE IN MICROFARADS («F), UNLESS OTHERWISE SPECIFIED.

0.1 MICROFARADS (uF ) BYPASS CAPACITOR ON ALL IC'S.

Non-Text Document

Pl Part N°: 520-5220-00

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0268-00 Dated: 08/2002

J6
| c3e
I 01
I = €33
I c3 01 %K
0.1 U7 ’ I
| L‘ ci v+ |2 A
€32 o1 V- R44
I }74c1+ TiouT {4
] R [13 o
I i T IE R45
7 RoUT  vee
019N N
| 9r20uT  Gnp [ =
wx U ¢35 R42, R44 & R4S
R50 SP232A 10uF NOT STUFFED
I 35V
330 LED-RED
| £D
TXRDYB =
I CSA XA {12
cSB RXA HL
X8 HE I
I o e o R46
iow 127 4.7K
I g |y, P i DTRE 03
ey RTSA [36 4“1
27 DRTSE
I 8 NGB —
re7 -~ D2
I €08 [>—— J7-A
K 4148 ™
| = 2{(47-8B
ST16C2550 P — DE9
| = J7-C
I c37 . DBY
J7-D
| r{o.w DEg
= o 2
I — DBY
I c40 0.1 —(J7-F)
o.w}—LL U3 0B9
| o e J7-G
SDI0:71 1 e [ W ‘ DBY
S| TiouT
I 13 8 —
I 0.1 2- T;SW; I J7-H
R2IN o8BS
| g1 va i) 1 s
e ffgur e
I DSRB RIOUT  GND 36 DB
SP232h 100F
I 35V —
I Lo Lo Lo Lo Lo Lo 1
| c43 cas L cas L cas L ca7 L cas L cag
T0.1 TU‘ TDV TU‘ TD.V TU‘ TOV
I 100K AL
| 4a-D
10PK156D
| (J4-2)
| U2 10PK156D
BRST > Ua-3
| AUXOUT [H‘}EEE(
I @ = -
10PK156D
az
| o R 14-5
%15 o5
1 b Qe 10PK156D
| N ] s 4-6
74HCT273D 10PK156D
[ 4-D
I 10PK156D
W4-8
| 1opizs
I t (J4-9)
10PK156D
—L_c1e —L_ci8 —4_c7 —L_cis —L_ci1s —L_ci4 e c12 10PK156D
I Ton Ton T47pF TUpF Tnpr Tpr Ton Ton
| L Schematic Set
I = Sheet 1 of 1
I NOTES: SPI Tournament Serial Interface Bd.

1

(=R
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\
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Tournament Serial Interface Board Component Layout

BETA brite® Electronic Color Message Display

S 99§

o | J6DATA
Connected to To Z | CABLE
1/O Power TSI mﬁ:p TO Bembrice | Moved from I/O Bd. J2
Driver Bd. J2 J1 3l Tlg |cocormessace] |E| N To To Plavfield
~— _ wd e L 259 | TS X3 Dot isplay
NEE ORG-V¥E$ OE-—‘L 8 ay = +O§ J4 (Conn. under P/F)
Ql« o| _ f \ f \
NS ORG-GRY| =2 i 1| ORG-BRN o=
NMe ORG-VIO S o o Jd e ORG-RED Ol s
NINE ORG-BLU Do 3 o e e ORG-BLK o é
; e ORG-GRN Hwo &l o ULl Cow :_ < |~ KEY o é
iPle ORG-YEL O« = ) N | 0O ORG-YEL O oy
“ng ORG-BLK S o w s e ORG-GRN S s
5 NO ORG-RED ON mL 1S ,\O ORG-BLU Om :
P iy ORG-BRN O*"h’ o= © (S ORG-VIO Oal 3
—= ° o ORG-GRY - %
3] ] *-EO ORG-WHT = é
mssoe | mTn g el
Tournament Large Cable EH 28588388 T +O e =0 =
Wiring Harness (036-5477-98) | o PTTTTTT gt
Serial Interface to LT s LU ey g —=1(+5V) RED To From
1/0 Power Driver Board - A #4—- el (GND)BLK TSI existing
, T, 1 J5 harness
g _ To TSI
Connected to To i C) J3
1/0 Power TSI . ——
Driver Bd. J3 J2 L 3 L L omlT — —
PNK-WHT o Fon e ¢ )
~ - ~ oy | o o P
<es BLU-WHT 8:"“ o, : . -
é :Q GRN-WHT Og 5 9gy 829 LO; i‘LO
i3 BRN-WHT|~ 7 S of o
<. PNK]| = > ~ Y~
‘3 - GRY = ¥ ey < o ( Y o
S S vio|&" = i i g
2°Q BLU[=°[|| F 2 ¢ o
5125 GRN|- G I - =
s YEL 3 5 | e
:; ("JO ORG Oo’; Hg H% _ — \ 7 ) —
~O BRNIZ L | LE | H&_ ® | UK Aux. or Ticket / Coin
-G O~ _!’glz OSLU Og SLLE Dispenser Application Only
. LMt 5 & 8 5 |E|r—1::|§ _ (Call Technical Support
The 9-Pin Broak-Out Conn. on| 71 | TG MESERLRRy |y~ || Tmere mmeton s e
above harness, for UK Alix \J| (call Technical Supportfor | Moved from I/O Bd. J3
A 4 . " 2 | more information, if required). L_,J .
or leketll C<t>_|n D(l)sr;enser 3001 aavos z (if used)
pplication Only
Component Side
£ mire Information 1o eaulred).
ITEM QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION

$80d

1 520-5220-00 Tournament Serial Interface (TSI) Board

\HL,:J

—

-

PCB Assembly

T ™
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I Appendix

Appendixes A through J

Table of Contents

for Appendixes
e Appendix A : Pinball Game Firmware Table ..........ccceeueeeeniiiriienniiiiiinnnnniiirnnnnneiieeennnnnee. Al-A2
» [ White Star Board System and S.A.M. System Only* ]
> ... describes the ROM / Chip Size / Program & Raw Part Number / USA Version / Check Sum and CPU/Sound PCB | & II
ROM locations for Games Apollo 13 — Grand Prix (White Star Games); World Poker Tour — current (S.A.M. Games).
¢ Appendix B : S8emi-Conductors / I.C.'s / Relays Cross-Reference Table...............ccccceeeee...... Bl
> ...describes diodes and transistors with Source Number, SPI Part Number, NTE Number, ECG Number, Radio Shack Number
& RCA Part Number (If applicable).
e Appendix C : Production Start Date, Manual Part N°, ROM Size & Positions and Jumper W6 .. CI
» [ White Star Board System and S.A.M. System Only* ]
> ...provides the Production Start Date, Manual Part Number, ROM Position(s), and Jumpers Installed for Games Apollo 13 —
Grand Prix (White Star Games); World Poker Tour — current (S.A.M. Games).
o Appendix D : Board TYPe Table ......cccceeuuuuiiiimmnnniiiiiiinneiiiiieennicenteeneeceseeeneeneeeeenns D1-D2
» [ White Star Board System and S.A.M. System Only* ]
> ...provides the Flipper**, I/O Power Driver, CPU/Sound, Display Power Supply, Dot Matrix Display, Display Controller,
OPTOs and Misc. Board Part Numbers for Games Apollo 13 — Grand Prix (White Star Games); World Poker Tour — current
(S.A.M. Games). **Flipper Bd. with White Star Bd. System for A13 & Golden Eye only.)
e Appendix E : Generic Coil Cross-Reference Guide & Flipper Coil Table.................ccu......... E1-E2
» [ White Star Board System and S.A.M. System Only* ]
D> ...provides the Coils used with Part Number and Gauge-Turns (of the coil) for Games Apollo 13 — Grand Prix (White Star
Games); World Poker Tour — current (S.A.M. Games).
o Appendix F : Motor 8pecification Table ..........ccceueirieuiiiinniiiiniiiiiniiiiiniinienccneeneenee. F1-F2
» [ White Star Board System and S.A.M. System Only* ]
> ...provides all the Motor Function, Specifications and Part Number for Games Apollo 13 — Grand Prix (White Star Games);
World Poker Tour — current (S.A.M. Games)..
e Appendix G : Part Number Prefix Classification Codes .........cccoceerreueniriennirrnnniiienncerennnnnnes Gl
> ...explains how our Part Numbers are developed to help sort parts easier.
e Appendix H : Playfield Inserts (Plastic Light COvers) ........ccceuuueeiiiirmennniiirrnenneiirennnneecnnnne. H1
> ...gives a pictoral view with the name and Part Nr. of all the inserts used (with Color Code Chart).
e Appendix | : Stand-Up Targets & Modular Stand-Up Targets.......ccceueeeurieneiiennirenncrnnnennn. 1-12
> ...gives a pictoral view with the name and Part Number of all the Single Stand-Up Targets used (with Color Code Chart).
e Appendix J : Coin Cards (USA & International)........cccceuuuieeuniinniinniinniiinniiinniienniirnnccennneee. J
> ...gives a pictoral view with the name and Part Number of all the current Coin Cards for USA, Canada, Euro and other
International Countries. For all Coin Cards and/or free Coin Card files for download, visit our website : www.sternpinball.com
Appendixes A-J Appendixes A-J
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N APPENDIX A N

o . fé%: Pinball Game Firmware (White Star Board System* Only) Table g . fé%:
W See website for the latest International Code or Updated USA version / checksums W
Chip  Program USA ver. & Bd. Raw Chip  Program USA ver. & Bd. Raw
ROM Size  Part N° Check Sum Loc. Part N2 ROM Size  Part N° Check Sum Loc. Part N2
Harley-Davidson® (Notes 4, 5, 6) Orlglnal ( 1999 2001)
Game ROM (M) 965-0319-67 960-5009-00
Sound 512K)  965-0320-67 A S 050 960-7001-02
Display M 965-0321-67  A1.04| SFC7C ROM 0 960-5015-01
Voice 1 8M 965-0322-67  1.00 [$CD26 U17 960-5016-00
Voice 2 8M 965-0323-67  1.00|$9396 U21 960-5016-00
Voice 3 8M 965-0324-67  1.00 | $FB72  U36 960-5016-00
Voice 4 M 965-0325-67  1.00|$6100 U37 960-5015-01 R
-
» Harley-Davidson® (Notes 4, 5, 6, 8) 2nd Edition (2002-2003) 88<

Apollo 13 (Note 1) Game ROM (1M)  965-0319-67A  A1.08 TN 960-5009-00 KNS
Game ROM 965-0208-00  A5.01 | $09FF U210 960-5009-00 Display AM 965-0321-67A A1.05| $B594 ROM 0 960-5015-01 S35
Sound o K)  965-0212-00 5244 U7 960-7001-02 RFE
Display AM 965-0213-00  A5.00 | SB92B ROM 0 960-5015-01 » Harley-Davidson® (Notes 4, 5, 6, 8) 3rd Edition (2004) -89
BEL G mees Tma b e SR Ry MRIEST 8¢ muee B

. - - o5
Voice 3 4M)  965-0211-00  1.00 | $08EE U36 na (masked spay BIL
Striker Xtreme (Notes 4, 5)

Golden Eye (Note 1) 0326,

GamoROM (1) = 965021442  Ad.04| SIFEF U210 960-5009-00 Game ROM (M) Seo0ss0s  Al03|SEAER U2° 96020070
Sound K) 965-0217-42 1.00 [ $D615 U7 960-7001-02 Display 2 965-0328-68  A1.03]| $1957 ROM 0 960-5015-01
Display 4M 65-0218-42 A4.00 | SEGED ROM 0 960-5015-01 Voice 1 8 965-0329-68 .00 [ $482A U17 960-5016-00
Voice 1 4M 965-0215-42 00 [$3E32 U17 n/a (masked Voice 2 8 965-0330-68 00| $7312  U21 960-5016-00
Voice 2 4M 965-0216-42 1.00| $71F0  U21 n/a (masked Voice 3 8 965-0331-68 .00 | $DE2F U36 960-5016-00

- Voice 4 8 965-0332-68 .00 | $C508 U37 960-5016-00

Twister (Note 2)

Game ROM (1 11\/2}() 965-0210-41  A4.05| SEOFF U210 960-5000-00 NFL (Notes 4, 5) Noton CD-R or Websﬂe: Code through Distributor Only.
oun -0221- . -7001- ROM (1 7 .00] $D2FF U210
Display M) 965020241  A4.00]SFDO1 ROMO  960-5015-01 Soma oM (1) 38203378 A1GR 0 380700103
Voice 1 4M 965-0220-41 1.00[$3650 U17 960-5015-01 Display 2 902034973 A1dl|3s4sa HOMO 960-5015-01
Voice 2 4M 965-0223-41 1.00| $9300 U21 960-5015-01 Voice 1 8 965-0342-73 .00 u17 960-5016-00
ID4: Independence Day (Note 2) Voces (oM  Seposaars 100 Vel 980-8012.00
ndependence Day (Note oice : -
Game ROM (1M) 965002445 A2.02| SCFF U210 960-5009-00 Voice 4 8M) 965034573  1.00 us7 960-5016-00
Sound 512K)  965-0227-45  1.00($222B U7 960-7001-02 ;
DS M B dmimy tono mmmhy ey shostou(Noles o)
oice X ROM (1M 72 A2.11] $49FF U21
Voice 2 4M)  965-0226-45  1.00 | $206E  U21 960-5015-01 Same oM (1) Se20aaa s A3 U210 960700709

Spacs T oS D) Dl M wwen aieECs towo oy
pace Jam (Note Voice . 4 -
Game ROM (1 965022943  A3.00 | SEGFF U210 960-5009-00 dloe 2 8 oo 08sT 12 90| g2k U2l 9e0-301838
Sound W Be0sasds  “Teo|SEr U2 980-7001-02 Voice 3 M) 965033872 Q0| S41AE  U36 960-5016-00
Display M 965-0234-43  A3.00) $0057 ROM 0 960-5015-01 - -

Bl @ wmen Tmigg s High Roller Casino (Notes 4, 5)
oice A - - - -
Voice 3 4M 965-0232-43  1.00 | $F32A  U36 960-5015-01 Game ROM %QQ_K) oo oado ey AJDDISAME a0 960200709
- - Display 2 965034865 A3.0057483 ROMO 960-5015-01

The Star Wars Trilogy - Special Ed|t|on (S E. ) (Note 2) Voice J Y 98034365 Q0185380 YT 980-2018-00
Game ROM 1"’2K 305-0250-56  Ad0S | SIEFE Y210 980-5009-09 Voice 3 8 965-0351-65 00| $1B54 U36 960-5016-00
Display M)~ 965-0239-56 A4 oo 8817 ROMO  960-5015-01 Voice 4 8M) 965035265  1.00]$D720 U37 960-5016-00
Voice 1 4M 965-0236-56 E66B  U17 960-5015-01 - =
Voice 2 AM 965-0237-56 180] 85888 U3 960-5015-01 Austin Powers™ (Notes 4, 5)

- Seporol (1, sepgsEy AMEDEEL w0 ssmeds
. oun “ - - . - -

The Lost World: Jurassic Park (Note 2) Display 4 965-003574  A3.00]36A34 ROMO  960-5015-0
Game ROM 1M£ 965-0240-53 A2.02 | SC8FF U210 960-5009-00 Voice 1 8| 965-0356-74 00 [$D2B9 U17 960-5016-00
Sound 512K)  965-0243-53 .00 [ $A35B U7 960-7001-02 Voice 2 8M 965-0357-74 ‘00 | $9E75 U21 960-5016-00
Display % o0e-0244-53  A2.01137F46  ROMO 980-2015-01 Voice 3 8! 965-0358-74 00| $51F3  U36 960-5016-00

olce - - B - - -
Voice 2 AM)  965-0242-53 00| $8DA4 U241 960-5015-01 Voice 4 M) 965-0359-74 00| $OAES U7 960-5016-00

The X-Files (Note 2) MONOPOLY® (Notes 4, 5)

Game ROM (1M 965-0245-46  A3.03 | SA2FF U210 960-5009-00 Game ROM },'}"@K) 965:0360-75  A3Z0| SUTEE U210 920509338
Sound 512K)  965-0248-46 00 (86648 U7 960-7001-02 Display 4 965-0362-75  A3.01| SA381 ROM 0 960-5015-01
Display 4M 965-0249-46  A3.00 | $66D0 ROM 0 960-5015-01 Voice 1 SM 965-0363-75 00 [$35E6 U17 960-5016-00
Voice 1 4M 965-0246-46 .00 ($349D U17 960-5015-01 Voice 2 8| 965-0364-75 00 | $B35A U21 960-5016-00
Voice 2 4M 965-0247-46 .00 | $629C U21 960-5015-01 Voice 3 8M 965-0365-75 ‘00 | $8A9F U36 960-5016-00

Stg rshL%Jro?’\;n) °rs (Q'\éf? E)gsg)sg A2.00 | $85FF U210 960-5009-00 Playboy (Notes 4, 5, 7)

ame a - A - -
Sound ' (512K) 965028389  T00|SedB2 U7 960-7001-02 SomaroM () SR0RLTR  ATORISECE LRO  2R3000i s
Display 4 965-0254-59  A2.00) SE77B  ROM 0 960-5015-0 Display 4 965-0369-76  A5.00 | SASFF  ROM 0 960-5015-01
Voice 1 4 965-0251-59 .00 [ $152A U17 960-5015-0 oice 1 8| 965-0370-76 00 [ $9ABE U17 960-5016-00
Voice 2 AM 965-0252-59 .00 %0291 U21 960-5015-0 Voice 2 8| 965-0371-76 00 | $9F34 U21 960-5016-00
Voice 3 4 965-0255-59 00| $95A7  U36 960-5015-0 Voice 3 8! 965-0372-76 00| $374B  U36 960-5016-00
- - — Voice 4 8 965-0373-76 .00 | $237A U37 960-5016-00

Viper Night Drivin’ (Note 4)

gam% ROM 1 '1\QK) ggg ggg? gg A "8(1) ESFE u210 ggg 988519 89’ RollerCoaster Tycoonm (Notes 4, 5, 7)
oun 4 - : -7001- Sound 512K)  965-0374-78 $F663 U7 960-7001-02
Display 4 965-0272-35  A2.01]$C17D ROM 0 60-5015-0 Game ROM (1 965-0375-78  A7. 02||$E5F u210 960-5009-00
Voice 1 4M 965-0267-35 00198018 U1 960-5015-0 Voice 1 8M 965-0377-78 3C4A U 960-5016-00
Voice 2 4 965-0268-35 0092157 - U2t 960-5015-0 Voice 2 8! 965-0378-78 0 0o7A Uzl 960-5016-00
Voice 3 AM 965-0269-35 .00 | $B5A6 U36 960-5015-0 Voice 3 8M 965-0379-78 00 D7 960-5016-00
Voice 4 4 965-0270-35 00| $DO1E  U37 960-5015-0 Display 4 %2088 ardl| 380D US Dlsp Cntrlr.
LOGSt Inﬂgﬁac:e gNOtegf?s)ozaz 60  A1.01]$B2FF U210 960-5009-00 The Simpsons” Pinball Party (Notes 4, 5,7)
ame . -5009- Sound 512K)  965-0381-77  1.01 | SAZEE ~U7 960-7001-02
oun 212K)  965-0287-60 00 [SAGAE U7 960-7001-02 Omdrom [0 30203077 AkQ0| SAFFE Usto 960-5009-00
Display 4 965-0288-60  A1.02] $32AB ROM 0 960-5015-0 Voice 1 8M 965-0383-77 .00($9719 U17 960-5016-00
¥0 Ce; iy ggg-g%gg-gg -88 gg% Hg ggg-gg g-g Voice 2 8! 965-0384-77 1.00 | $16ED  U21 960-5016-00
Voice 2 4 9o2:0284-00 Q0|28els ugl 880-5012-0 Voice 3 M 965-0385-77  1.00 | SADCE U36 960-5016-00
oice y g Voice 4 8| 965-0386-77  1.00 |$E7E5 U37 960-5016-00
Voice 4 M 965-0286-60 00]%8971  U37 960-5015-0 Display 4 965-0387-77  A4.00| $8A03 U5 DC PCB 960-5015-01
ngZi":O(MNOt&;) 0650268040 AZ0S|SBIFE U210 460.5009.00 Terminator® 3: Rise of the Machines™ (Notes 4,5,7)
ame -0289- 2. -5009- Sound 512K)  965-0388-79 1.0 | $D2FD 960-7001-02
Sound 212K)  965-0294-40 001 S0CC8 U7 960-7001-02 Omdrom fn 982032578 AkQ0) SPaFP u21o 960-5009-00
Display 4 965-0295-40  A2.00] $C929 ROM 0 960-5015-0 Voice 8M 965-0390-79 1.00 [ $1838 960-5016-00
Voice 1 y 985023049 0012975 WIT 380-2015:0 Voice 2 8! 965-0391-79 1.00| 3tops  U3] 960-5016-00
Voice 2 4 oex02a1-40 00| 255EF val 880-5012-9 Voice 3 M 965-0392-79 1.00 | $89DA U36 960-5016-00
oice y g Voice 4 8| 965-0393-79 1:00 | $1200 U37 960-5016-00
Voice 4 965-0293-40 -00]5DB69  U37 960-5015-0 Display 4 965-0394-79  A4.00| $6E49 U5 DC PCB 960-5015-01
S%Uth Fn’g{/lk (m;tes géss 3301 71 A1.03] $58FF U210 960-5009-00 The Lord of the Rings™ (Notes 7 8)
ame -0301- . - Sound 512K)  9650401-80  1.01($36BC U7 960-7001-02
Sound 512K)  965-0306-71 00(91286 U7 960-7001-02 Game ROM (1 965-0402-80 A10.00 ] $84FF U210 960-5009-00
Display 4 965-0307-71 A1.01] $166F ROM O 960-5015-01 Voice 1 SM 965-0403-8 1792 U 960-5016-00
Voice 1 8 985-0302-71 001 %78F8, Y17 380-2018-09 Voice 2 8! 965-0404-80 1.00 | $67F1  U21 960-5016-00
Voice 2 8 oex0s0e-r1 00| 2288C vzl 980-5016-00 Voice 3 M 965-0405-80 1.00| $89B6  U36 960-5016-00
Voice & 8 90e-030d-71 001 2A0D9 UZe 380-5018-00 Voice 4 8| 965-0406-80 1.00 | SEA49 U37 960-5016-00
oice -0305- . - Display 4M 965-0407-80 A10.00|$1669 U5 DC PCB 960-5015-01
footnotes : 1 — 8 see the bottom of the next page (A2).
Appendix A: Pinball Game

1 Firmware Table
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APPENDIX A
Pinball Game Firmware (White Star Board System* & S.A.M. System™* Only) Table .

8ee website for the latest International Code or Updated USA version / checksums

Chip  Program USA ver. & Bd. Raw
ROM Size  Part N2 Check S8um Loc. Part N2
Ripley’s Believe It or Not!® (Notes 7, 8) Spider-Man™ Pinball (S-M) (Notes 7, 9)
Sound 512K)  965-0408-81 D93D U7 960-7001-02 BootB-02  (8M) 965-BOOT-SAM 2.10 | $F625 U9 960-5016-00
Game ROM (1 965-0409-81 A .20 43FF U210 960-5009-00 . nproqrammed
Voice 1 8M 965-0410-81 .00 [ $067B  U17 960-5016-00 Memory Stick 128MB (970-0128-00) Verswn Sgstem Bin Fi .
Voice 2 8 965-0411-81 00| $C8B8 U21 960-5016-00 English + Spanish 1.3ES spd_1_30_es.bin
Voice 3 8M 965-0412-81 .00 [ $64C2 U36 960-5016-00 English + French 1.3EF 1.27+ spd_1-30_ef.bin
Voice 4 8 965-0413-81 00| $5341  U37 960-5016-00 German-+French 1.3GF 1.27+ spd_1-30_gf.bin
Display 4] 965-0414-81  A3.00 | SDE4B U5 DC PCB 960-5015-01 English + ltalian 1.3El 1.27+ spd_1-30_ei.bin
- NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—
Elvis® (Notes 7, 8)
Sound 512K) = 965-0415-84 .00 | $8CD2 960-7001-02
Game ROM (1 965-0416-84  A5.00 | $50FF U210 960-5009-00
Voice 1 8M 965-0417-84 .00 [$538D  U17 960-5016-00
Voice 2 8 965-0418-84 00| $8BCD U21 960-5016-00
Voice 3 8M 965-0419-84 .00 | $60F8  U36 960-5016-00
Voice 4 8 965-0420-84 .00|$14D8 U37 960-5016-00
Display 4] 965-0421-84  A5.00 | SA1TF6 U5 DC PCB 960-5015-01
The Sopranos®" (Notes 7, 8)
Sound 512K)  965- 0422-85 4.00 geBsA uz 960-7001-02
Game ROM (1 965-0423-85  A5.00 | $5BFF U210 960-5009-00
Voice 1 8 965-0424-85 3.0 1E  U17 60-5016-00
Voice 2 8M 965-0425-85 .04 [$C14C  U21 960-5016-00
Voice 3 8 965-0426-85 04| $47A3  U36 960-5016-00
Voice 4 8 965-0427-85 .04 | $ADCD U37 960-5016-00
Display 4] 965-0428-85  A5.00 | SBABB U5 DC PCB 960-5015-01
NASCAR® (Notes 7, 8)
Sound 512K) 965-0429-86 2.00 | $32B3 960-7001-02
Game ROM (1 965-0430-86  A4.50 | S39FF U210 960-5009-00
Voice 1 8 965-0431-86 2.00 [ $CFFB U17 960-5016-00
Voice 2 8M 965-0432-86 2.00 [ $22C0 U21 960-5016-00
Voice 3 8 965-0433-86 2.00 [ $5FC8 U36 960-5016-00
Voice 4 8M 965-0434-86 2.00 [ $2902  U37 960-5016-00
Display 4 965-0435-86  A4.00 | $92BD U5 DC PCB 960-5015-01
Grand Prix (Notes 7, 8)
Sound 512K) 965:0429-91 V1.0 | $6F89 U7 960-7001-02
Game ROM (1 965-0430-91  A4.50 | SSEFF U210 960-5009-00
Voice 1 8 965-0431-91 1.00 [ $CEOE  U17 960-5016-00
Voice 2 8M 965-0432-91 1.00 | $F4C6  U21 960-5016-00
Voice 3 8 965-0433-91 1.00 | $057D U36 960-5016-00
Voice 4 8M 965-0434-91 1.00 | $2646_ U37 960-5016-00
Display 4 965-0435-91  A4.00 | SDASE U5 DC PCB 960-5015-01
[NDSE] (Notes 7, 8
und 512K)  965-0436-97 960-7001-02
Game ROM (1 965-0437-97 u210 960-5009-00
Voice 1 8M 965-0438-97 u17 960-5016-00
Voi ce 2 8 965-0439-97 u21 960-5016-00
Voice 3 8 965-0440-97 U36 960-5016-00
Voice 4 8M 965-0441-97 u37 960-5016-00
Display 4 965-0442-97 U5 DC PCB 960-5015-01

** GAMES BELOW THIS LINE / NEXT COLUMN ARE S.A.M. SYSTEM GAMES

VA0 0000400000000 0040404

TO ORDER MEMORY STICK WITH GAME FILES
FROM YOUR DISTRIBUTOR, USE SPI PART
NUMBER 970-0128-00 & INCLUDE THE
GAME NAME / LANGUAGE FILE(S) DESIRED.

VL0000 0000000000400004

World Poker Tour™ Pinball (WPT) (Notes 7, 9)
BootB-02 (8M)  965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unpro_({rammed

Memory Stick 128MB (970-0128-00) Version System Bin Fi
English + Spanjsh 1.12AL 1.17+ WPT0112AL .bin

nglish Only 1.12A 117+ PT0112A.bin
English + French 1.12AF 1.17+ WPTO0112AF .bin
French Only 1.12F 117+ WPTO0112F .bin
German + French 1.12GF 117+ WPTO0112GF .bin
German Only  1.12G 117+ WPT0112G bin
English + Itallan 1.12Al 1.17+ WPT0112Al.bin
Italian Only 1.121 117+ WPTO0112l.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—

The Simpsons™ Kooky Carnival Redemption (Note 9)

BootB-02  (8M) 965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unprogrammed
Memory Stick 128MB (970 01 28-00) Version Bin Files:
English Oncljy .05 SKC0105.bin
English New Jersey nly  0.09NJ SKCO0090NJ.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 5.5MB +/—

©Disney'’s Pirates of the Caribbean Pinball (POTC) (Notes 7, 9)
BootB-02 (8M)  965-BOOT-SAM 1.06|$2014 U9 960-5016-00

unpro. rammed

Memory Stlck 128MB (970-0128-00) Version System Bin File: .
English + Spanish 1.15AS 117+ POTC115AS.b!n
English + French 1.15AF 117+ POTC115AF .bin
German + French 1.15GF 1.17+ POTC115GF.bin

English + Italian 1.15Al 117+ POTC115Al.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Family Guy™ Pinball (FG) (Notes 7, 9)

BootB-02  (8M) 965-BOOT-SAM 2.09 | $10A3 U9 960-5016-00
unpro_({rammed
Memory Stlck 128MB (970-0128-00) Version System Bin Fi
English + Spanish 10.00AL 23+ FG1000AL.bin
English + French 10.00AF 1 23+ FG1000AF.bin
English + German 10.00AG 1.23+ FG1000GF.bin
English + Italian 10.00Al 1.23+ FG1000Albin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Pinball Game
Firmware Table

footnotes:

1 ROMSs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.: 520-5055-01
2 ROMs on CPU/Sound Bd.: 520-5136-10 Mono) & Displa Cont Bd.: 520-5055-01
3 ROMSs on CPU/Sound Board: 520-5136- éMono)g/ CC 11-97) &
Display Controller Board: 520-5055-02* (*F

Appendix A:
2



APPENDIX A

Pinball Game Firmware Table

Chip  Program USA Bd. Raw Chip  Program USA Bd. Raw
EPROM _ Size  Part N2 Ver. Loc. Part N2 EPROM _ Size  Part N2 Ver. Loc. Part N2
Laser War Lethal Weapon 3
CPU 256K)  965-0004-00  LWAR.C5 c5 960-5007-00 CPU 512K)  965-0082-00  A2.08 c5 960-7001-02
Sound o (256K)  965-0005-00 J5 960-5007-00 Voice 1 M 965-0083-00 Uiz 960-5010-00
Sound o) (256K)  965-0006-00 J6 960-5007-00 Voice 2 2M 965-0084-00 U21 960-5010-00
Sound oy (256K)  965-0007-00 J7 960-5007-00 Sound 256K)  965-0085-00 u7 960-5007-00
Display 2M 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display oM 965-0087-00  A2.06 ROM 1 960-5010-00
Sound 256K)  965-0008-00 7F 960-5007-00 Used on Display PCB 520-5055-00)
Sound 1 512K)  965-0009-00 6F 960-7001-02
Sound 2 512K)  965-0010-00 4F 960-7001-02 QR
Display E M)  965-0087-04 ROM 0 960-5015-00
Secret Service Used on Display PCB 520- 5055 01)
CPU 256K)  965-0011-00  A4-6 B5 960-5007-00
CPU 256K)  965-0012-00  A4-6 C5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 CPU 512K) 965-0119-00  A1.03 c5 960-7001-02
Voice 2 512K)  965-0015-00 4F 960-7001-02 Voice 0 aM 965-0132-00 ui7 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 2M -0133-00 021 960-5010-00
S B0 RS . Buo RN
Ispla - - B
TorFPUedo A"ez%eK 965-0016-00  A2-1 B5 960-5007-00 Dishiay Flead on Diaplay POE 520505500 ROM1 960-5010-00
&PU 236K]  965-0017-00  AD-1 c3 960-5007-00 sed on Dispiay -5055-00)
el BE Eh 4 e
oice -0020- Displ aM 965-0122-00 _ A1.05 ROM 0 960-5015-00
Sound 256K)  965-0018-00 7F 960-5007-00 spiay {04 on Beoiay PR 520-805501)
TiCme Machine Rocky & Bullwinkle & Friends
PU 128K)  965-0021-00  A2-4 B5 960-5006-00 12K)  965-013 A1.30 c5 960-7001-02
CPU 256K) 965-0022-00  A2-4 Cb 960-5007-00 Yo 3 e 013500 3 U17 960-5015-00
Voice 1 512K)  965-0024-00 6F 960-7001-02 Voice 1 2 o100 021 960-5010-00
Voice 2 512K)  965-0025-00 4F 960-7001-02 Sound 256K)  965-0141-00 U7 960-5007-00
Sound 256K)  965-0023-00 7F 960-5007-00 Display aM) © 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
CPU 256K)  965-0046-00  A2-4 B5 960-5007-00 P 12K)  965-0143- A5.13 c5 960-7001-02
CPU 256K) 965-0047-00  A2-4 Cb 960-5007-00 V- ) Seelaaoo U17 960-5015-00
Voice 1 512K)  965-0049-00 6F 960-7001-02 Voice 1 2 é 965-0145-00 U21 960-5010-00
Voice 2 512K)  965-0050-00 4F 960-7001-02 Sound 256K)  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
128K)  965-0031-00  A2-7 B5 960-5006-00 P 12K)  965-0148- A1.12 c5 960-7001-02
CPU 256K)  965-0032-00  A2-7 Cb 960-5007-00 V- ) Seelaa00 U17 960-5015-00
Voice 1 512K)  965-0034-00 6F 960-7001-02 Voice 1 2 é 965-0150-00 u21 960-5010-00
Voice 2 512K)  965-0035-00 4aF 960-7001-02 Sound 256K)  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
R%bocop Tales from the Crypt
PU 256K)  965-0036-00  A3-4 B5 960-5007-00 P 12K) " 965-0157- A3.03 c5 960-7001-02
CPU 256K) 965-0037-00  A3-4 Cb 960-5007-00 V- 3 e 012500 U17 960-5015-00
Voice 1 512K)  965-0039-00 6F 960-7001-02 Voice 1 iy S p1e800 U21 960-5010-00
Voice 2 512K)  965-0040-00 4aF 960-7001-02 Sound 256K)  965-0160-00 u7 960-5007-00
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 Who’s Tommy
CPU 128K 965-0026-00 A3-2 B5 960-5006-00 P 12K) 6! 62- A4.00 5 960-7001-02
CPU 256K)  965-0027-00  A3-2 Cb 960-5007-00 G 1 3 e 018200 U17 960-5015-00
Voice 1 512K)  965-0029-00 6F 960-7001-02 Voice 2 4 965-0166-00 021 960-5015-00
Voice 2 512K}  965-0030-00 4aF 960-7001-02 Voice 3 4 965-0167-00 U36 960-5015-00
Sound 256K)  965-0028-00 7F 960-5007-00 Voice 4 4 965-0168-00 U37 960-5015-00
Sound 512K)  965-0164-00 07 960-7001-02
Back to the Future Display 4M)  965-0163-00  A4.00 ROM 0 960-5015-00
CPU 256K)  965-0041-00  A2-0 B5 960-5007-00
o, @ mwag oo @ gesgr®y  WIE Royal Rumble
oice -0044- -7001- CPU 512K)  965-0169-00  A1.06 c5 960-7001-02
Voice 2 512K)  965-0045-00 4aF 960-7001-02 Voice 1 SR g801e9-00 U17 960-5015-00
Sound 256K)  965-0043-00 7F 960-5007-00 Voice 2 4 965-0173-00 021 960-5015-00
O N e E
The Simpsons oun 0170-
EBH j2 sesgosiog A B 960 5006-00 Display AM 965-0170-00  A1.02 ROM 0 960-5015-00
el B Ern A sefere  Guns N'Roses
oice CPU 512K)  965-0175-00  A3.00 c5 960-7001-02
Sound 256K)  965-0053-00 7F 960-5007-00 Voice 1 ) 965-0178-00 U17 960-5015-00
Voice3  law  see0ido0o U3 980:5015:00
Checkpoint oice -0180- -5015-
o) g wemw M7 B mme s R EIE U SRINE
cry 2 oea-0134-00 % 900-5007-00 Display AM) © 965-0176-00  A3.00 ROM 0 960-5015-00
Voice 2 1M 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
el A pEhes o mas
olce a = = -
Teenage Mutant Ninja Turtles Voice 3 4M 965-0187-01 U36 960-5015-00
CPU 128 g 965-0061-00 A1.04 B5 960-5006-00 Sound 512K)  965-0185-00 u7 960-7001-02
ey O EERER MO & dRamR BB M R0ER me Bu 8RR
LR O — - -
oun = =
Display 512K; 965-0066-00  A1.04 us 960-7001-02 Mary Shelley’s Frankenstein *
512K) 965018800 A1.03 5 960-7001-02
Batman ey EENEE o g
CPU J28)  sesoner00  ATOS B5 960-5006-00 Voice 3 v 962019400 U6 960-2012:00
CPU 256K)  965-0135-00 A1.06 C5 960-5007-00 Sound 512K)  965-0191-00 u7 960-7001-02
voed %Mé 962.0005°00 uir 960-5010-00 Deplay: (i) sce018900  Ato3 ROM 0 960-5015-00
Salnd o5 )K) ik S U7 288300780 Display AM 965-0190-00  A1.03 ROM 3 960-5015-00
spla’ . - -
spay Baywatch * (CPU Board 520-5003- 04)
i CPU 512K)  965-0195-00  A4.00 960-7001-02
Star Trek 25th Anniversary Voice 1 ) 962019600 3 960-5015-00
CPU 512K)  965-0072-00 A2.01 C5 960-7001-02 Voice 2 AM 965-0197-00 U21 960-5015-00
Voice 1 2M 965-0073-00 u17 960-5010-00 Sound 512K)  965-0199-00 u7 960-7001-02
\S/gluC: 2 %’%/I k) ggg—gg;g—gg 831 88812889288 Display* 4M; 965-0200-00  A4.00 ROM 0 960-5015-00
Bound, R TR atoo é 920-5001-00 Display* aM 965-0201-00  A4.00 ROM 3 960-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
CPU 512K)  965-0077-00  A4.08 c5 960-7001-02 Sy 2ARK) 88-0202°080 A2 8%, 880-7001-02
Voice 1 2M 965-0078-00 u17 960-5010-00 Voice 2 965-0204-00 u21 960-5015-00
Voice 2 2M 965-0079-00 u21 960-5010-00 Sound 512K)  965-0205-00 u7 960-7001-02
Sound 256K)  965-0080-00 ur 960-5007-00 Display* 4 965-0206-00  A3.00 ROM 0 960-5015-00
Display 1M) 965-0081-00  A4.01 us 960-5009-00 Display* 4M 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. |

Appendix A: Pinball Game
1 Firmware Table



8emi-Conductors / Integrated Circuits (I.C.) / Relays Cross-Reference Table

APPENDIX B

W e g | EEL  wie coo b eow
R ATION, BLO DAMP DIODES AND/OR DIOD D
Diode 1N4001 112-5001-00 NTE552 ECG552 |-—-—- 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 |-—-—-  |-—-—-
Diode FR302 112-5009-00  |NTE588 | ECG588 |- —-—- SK5014
Diode, Signal | 1IN914 112-5014-00 |-—-—- |-—-—- |-—-—- |-—-—-
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part Ne: |- —-— - |-—-—~- 276-066B |- —-—-
T1-3/4 GaAlAs) | 165-5100-00)
R DIOD
Diode 1N4742A 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 1N5228 3.9v 112-0053-00 NTE5007A | ECG5007A |- —-—- SK3A9
2 Diode 1N5234B 6.2v | 112-0047-00B | NTE5013A |ECG5013A | 276-561 SKB6A2
Diode 1IN5379 110v_ [ 112-0072-00  |NTE5157 |ECG5157 |- —-—- SK110X
Diode 1IN6267A 6.8v | 112-5011-00  |NTE4902 |ECG4902 |- —-—- |- —-—-
Diode 1N4752A 33v_ | 112-5010-00A |NTE147A |ECG147A |- —-—- SK33V
Diode 1N4736 6.8v 1w | 112-5007-00 | NTE5071A |ECG5071A |- —-—- |- —-—-
DA OR - BN. PNP AND/OR SCR
FET Trans. STP20N10L 110-0106-00 NTE2987 |ECG2987 |-—-—- |-—-—-
FET Trans. STP19NO6L 110-0088-00 NTE2985 |ECG2985 |-—-—- |-—-—-
FET Trans. VNO2N 110-0089-00 |-—-—- |-—-—- |-—-—=- |-—-—-
NPN Trans. 2N4401 110-0073-00 NTES85 ECG85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTE48 ECG48  |-—-—- SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 |-—-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N3904 110-0069-00 NTE123AP |[ECG123AP|276-2009 |- —-—-
3 NPN Trans. TIP122 110-0067-00 NTE261 ECG261 276-2068 SK3896
NPN Trans. MJE15030 110-0101-00 NTE375 ECG375 |-—-—- SK9118
PNP Trans. 2N5401 110-0078-00 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|-—-—-  |-—-—-
BRID A 2 B Comments:
DB3501 or .
4 BR (Present) CM3501 112-5000-00 For White Starl/O Bds., BR = 35 Amp @ 100v P.L.V.
NEL A Comments:
FRL-264 For PPB, Power Supply, & White Star I/0 Boards,
5 Relay D024/02CK | 190-5002-00 | B2l 54y DC 10 Amp DPDT
Relay DoGeodcy | 190-5001-00 E%rla?/zusscgcr:dg 'Amp 4 Pole DT
Appendix B: Semi-Conductors / ...
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N APPENDIX C

g . fé%: Production Start Date, Manual Part N2, ROM Size & Positions and 2 Bl
v Jumper W6 Installed Notei (White Star Board System & S8.A.M. System Only*) e

N CPU/Sound Board Sound U7 512K = Producti CPU/Sound Board Sound U7 512K
Game Name | Rrodugtion | o580 g Board Game U210 1MB | 553 Game Name Start Date | CPUSound Board Game U210 1MB
White Star a2 € | CPU/Sound Board Voice ROMS: s> White Star and Manual | CPU/Sound Board Voice ROMS:
Bd. @ v |8nd Manual — EGS Board 8ystem™ Part N Z
. System Part Nr. 322 Y artNe. | ut7 | u21 | u3e | U37
For complete Appendix Information for Games Laser War 54 Elvis® QUG 04 4 8MB 8MB 8MB 8MB
through Batman Forever, see any Service Game Manual TheS - FBE(E)B%OSB -00
between Apollo 13 through Ripley’s Believe It or Not! € S0pranos
or on-line at our website www.sternpinball.com/parts.htm; % 780-5085-00 | SMB | 8MB | BMB | 8VB
also available on CD-R, 970-2003-00 (The Simpsons™ 56 NASCAR® JUL 05 8MB 8MB 8MB 8MB
Pinball Party, T3® and The Lord of the Rings™ ). 780-5086-00
Apollo 13 NOV 95 Not 57| Grand Prix SEP 05 8vB | 8MB | 8B | &wB
2| (A13) 780-5044.00 | “MB | 4MB | 4MB | jgeq | N/2 780-5091-00
30 Golden FEB 96 4AMB 4AMB Not Not n/a | See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Eye 780-5042-00 Used Used Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
Twister APR 96 Not Not
31 780-5041-00 | AMB | 4MB | coq | Used | /2 Production | S.A.M. System CPU/Sound Board
ID4: Independ- | JUL 96 Not | Not | . g‘i\aﬁe é\lame Start Date Boot EPROM U9
32 ence Day 780-5045-00 AmB AmB Used | Used | @ -A.M. 8ystem Part Nr. 965-BOOT-SAM (Programmed)
Space OCT 96 Not ™ ] .
33 #]m o ,7:?5% %0743_00 4MB 4MB 4,\IIVItB U ,\Tet d n/a |58 }/\\ll\?l:r’l%l:’oker Tour ;g(l)\l 50(?88-00 8MB \/82012+ CQIF(ggrsn LSg
34| Jhe otar wars AMB | 4MB 0! 0! nl/a The Simpsons™ APR 06 B-02 chksum LOC:
%"OEV -ISVSI Elg jﬁﬁ%ofﬁ'oo Uﬁetd Uﬁetd 59| Kooky Carnival 780-5090-00 | SMB | v21i $Fe25 U9
35| ! he Lost ivorla: 4MB | 4MB 0 g n/a ©Disney’s AUG 06 B-02 chksum LOC:
duressioPark__ 760-5053.00 Uﬁetd Uﬁetd 60| pirates of the Caribbean | 780-5092-00 | ®MB | v21+ §Fe25 U9
35| Jhe AMB | 4MB 0! 0! nl/a Famil Guy™ DEC 06 B-02 chksum LOC:
)S(taF:ff:p K%’\-fg;‘ﬁ-oo Used Uﬁ;d b 780509300 | SMB | v2ii gFe25 U9
37 4MB 4MB 4MB n/a Spider-Man™ MAY 07 B-02 chksum LOC:
Toopers 760605500 Used 62 780500400 | BB | 21+ SFe5  Ug
iper Ni
38| i 780-5035-00 | 4MB | 4MB | 4MB | 4MB | n/a | Games 58 - current, S.A.M. System : CPU/Sound & I/O Power Driver PCBs
Lost In JUN 98 differ than White Star (previous Games 29 — 57); Disp. Controller Not Required.
39 Space 780-5060-00 4MB 4MB 4MB 4MB n/a
Godzilla SEP 98
40 780-5040-00 4MB 4MB 4MB 4MB n/a
South JAN 99
41 Park 780-5071-00 8MB 8MB 8MB 8MB W6
42| Harley- AUG 99 sVB | sMB | 8MB | 8MB | We

a | Davidson® 780-5067-01
42| Harley-David- | SEP 02
b | son®2nd Ed. 780-5067-10
42| Harley-David- | OCT 04
¢ | son® 3rd Ed. 780-5087-00

8MB 8MB 8MB 8MB W6

8MB 8MB 8MB 8MB W6

| Xiame 780506801 | BB | 8MB | svB | avB | we
43| NFL T s | VB | awB | evB | awB | we
“|Shootour | 7a0sorvor | OMB | avB | av | G | ws
45| Hioh Foller 1 BN Ot 0o | VB | ovB | awB | svB | we
46| Hustn M era0o | SMB | 8MB | 8vB | svB | we
47| MONOPOLY® | SEPOL _ | v | avB | awB | & | we
48| Playboy P2 0| &MB | 8vB | 8vB | svB | we
40| Fotoon | %a0s0as0| BMB | BuB | avB | O | we
50| The Simpsons» | JAN 03 8VB | 8vB | 8MB | svB | We

Pinball Party 780-5077-00

T3®@: Rise of MAY 03
the Machines™ | 780-5079-00

51 8MB 8MB 8MB 8MB W6

The Lord of NOV 03

the Rings™ 780-5080-00
Ripley’s Believe | APR 04

53| jtorNot® | 780-5081-00 | 8MB | 8MB | 8B | 8MB

+ Additional Information for Installed Jumper (above games 41-51):

e Installed W6 so 8MB ROMS can be tilized. See the CPU/Sound Board

Schematic (Sheet 2 of 3, Address Location 3E) in the games’ Service Game

Manual. Games 52 - 57 CPU/Sound Board differ than <51 (See Appendix D).

See Apdx. A for more detailed information on Pinball Game Firmware (ROM

Name, Size, Part Numbers, USA Version & Checksum and Board Locations).

52 8MB 8MB 8MB 8MB

Production Start ... Appendix C:
... Installed Note 1



) APPENDIX D )
g . fé%: Board Type (White Star Board System* Only) Table o . fé%:
WV WV
Game Elioper 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO
Name PP Driver Stereo upply Display Controller | Transmitter | Receiver | Application
529:9089,90 | 50-5137-00 | 520-5136-00 | 520-5198-00 | FBDI00. | so0-s055-01 | 8295108 | 220512500 | 5Bl Tiough |
Apollo 13 ) Light Boards 520-5130-01, -04 & -05 Magnet Interface,
Niscellaneous  7.Segment Display & Light Bd. 520-5130-06 Magnet Driver =12y Board
) Board 520-5130-02 Switch Membrane Board 520-5130-03
520-5080-00 520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
Golden E 520-5137-00 | 520-5136-00 | 520-5138-00 | 158'%’35 Dots | 520-5055-01 | Single GPTO | Single OPTO | over Up-Kicﬁer|
olden tye Miscellaneous Light Boards Mag. Processor X2 Driver Bd.  Relay Board
PC Boards: 520-5128-05 through -08 520-5143-00 520-5010-00
GAMES HEREON NO LONGER REQUIRE THE FLIPPER BOARD WITH THE WHITE STAR BOARD SYSTEM™
Game 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver Mono upply Display Controller ] Transmitter | Receiver | Application & App.
Twicter 520-5137-01 | 520-5136-10 | 520-5138-00 | J20090%00 | 520-5055-01 | §20.512400 | 220-5135:00 | &-Ball Trough
ste Miscellaneous Light Boards Mag. Drv. Bd.  Relay Board
PC Boards: 520-5145-01 through -07 520-5143-00 _ 520-5010-00
Independence | 520-5187-01 | 520-5136-10 ﬁszo-m 38-00 | 35 99 Dot | 520-5055-01 | 29018500 | S29B18308 | over Up-icietr
Day (ID4) Miscellaneous Light Boards Servo Mitr. Bd. 520-5082-00 | 520-5083-00 | Alien Head
PC Boards: 520-5149-01 through -10 520-5152-00 Long Hop or1o | Long Hop opPTO Enter
Soace Jam 520-5137-01 | 520-5136-10 | 520-5138-00 | e 0904700 | 520-5055-01 gﬁ%,g‘g‘é;?g gﬁ%,g‘g%?g Sl ioudn.
P Miscellaneous  2X 7-Segment Display Board
PC Boards: 520-5153-00
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
The, Ss%a”rlol%l 520-5137-01 | 520-5136-10 | 520-5138-00 | 13535 Dots | 520-5055-01 | Sigie 5PTO | Singie OPTO | over Up-Kicker
- E Mlscellaneous Relay Board
Special Boards: ___520-5010-00
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 | {85 20900, 520-5055-01 g%ﬂ’l‘g‘gﬁ’g g%ﬂ’;@%ﬁ,‘%’g O‘b'gral'j; rough, 520-5162.-00
World: J.P. MiscellaneousP DC Relay Bd. Shaker Mtr. Bd. Sensor on
C Boards: 520-5066-00  520-5065-00 Snagger Motor
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5155-00
The X.Fil 520-5137-01 | 520-5136-10 | 520-5138-00 | {35\ 35 Dots | 920-5055-01 | Single OPTO | Single OPTO |over Up-Kicker 3 Pos. Motor
SRR |\iiscellaneous 520-5082-00 | 520-5083-00 | File Cabinet | Bim can.
PC Boards: Long Hop opto | Long Hop opTO Enter Motor
Starship 520-5137-01 | 520-5136-15 | 520-5138-00 | o5 20a,00 | 520-5055-02 g%%g‘gﬁ?g g%ﬂ’;,g‘g%‘?g O‘{,‘Eral'j; rough,
Troopers Miscellaneous ~ 4X 7-Segment Display Board 520-5082-00 | 520-5083-01 L/R Orbit
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 Dots 520-5055-03 Single OPTO | Single OPTO | over Up-Kicker
Drivin’ Miscellaneous  Relay Board 520-5082-00 | 520-5083-01 Jump Ram
PC Boards: 520-5010-00 Long Hop opto | Long Hop oPto P P
520 5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Lost In Space 520-5137-01 | 520-5136-16 | 520-5138-00 | {35’ 35 Dois | 520-5055-03 | B OPTO | Dual OPTO | over Up-Kicker
Miscellaneous  Relay Board
PC Boards: 520-5010-00
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Godzila 520-5137-01 | 520-5136-16 | 520-5138-00 | 128 X 32 Dots | 520-5055-03 | DIAOPTO | Dual OPTO | over Up-Kicker
Miscellaneous Shaker Mtr. Bd.
PC Boards: 520-5065-00
520-5052-00 515-0173-00 | 515-0174-00 | 5-Ball Trough
South Park 20213701 | 520513616 | 520-5138-00 | S500%8%0 | 520505508 | YSOGH0 | YSOGHD | Sbal Tigueh
Miscellaneous 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opto [ Long Hop opto | Trough Enter
Harey: @ | 520518701 |.230.2188°38. | 520-5138-00 | EORPTN | 520505508 | TEPLEHE | FEPGEHE | qverlp-Rickar
1st-3rd* Mlscellaneous Relay Board Shaker Mtr. Bd. Diode Board 520-5082-00 | 520-5083-01 Motorcycle
Editions | PC Boards: _ 520-5010-00 _ 520-5065-00 _ 520-5146-00 Long Hop opTo | Long Hop opTo Enter
. 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
Striker 520-5137-01 | 520-5136-16 | 520-5138-00 | 158’35 Dois | 520-5055-03 | ‘Dial OPTO | Dual OPTO |over Up-Kioker| 39550 Niowa
NFL) Y e e L CE  YREel oruk oY sol- | 500.5082.00 | 520-5083-01 | Goalie Under- | _Sensor on
O =TTVl E R N o o o R o R T RO Y O N PAM OOl " 520-8152.00 | Long Hop opTo | Long Hop opto | Trough Enter | Goalie Motor
Sharkeys | 520°5187-64 | 520-5136-64 | 520-5138-00 | FIRPBHY 520505508 | FOPHH®  FOPLLD O TRUEN | §30-5104-00
Shootout MiscellaneousP Relay Board  Sol. Exp. Bd. OSens'or on
Boards: 520-5010-00 __520-5192-00 ?-Ball Motor
520-5052-00 515-0173-00 515-0174-00  4-Ball Trough - -
520-5137-01 | 520-5136-16 | 520-5138-00 | 3555 Dots | 520-5055-03 | ‘Dial PTG Dual OPTO _over Up-Kioker| 339319199
High Roller 520-5082-00 | 520-5083-01 Ball Lock Sensor on
Casino Long Hop ort1o | Long Hop opto | under Roulette RV(\)lwettle
Miscellaneous Dot Dlsplay (5X7) in Slot Mach. for UK ONLY> Sol- | 500-5196-00 | 520-5195-00 | Up/Dn Ram ce
PC Boards 520-5197-00 enoid Expander Be.| 2570 OBTO | 3-Pos, OPTO | in Slot Mach. Motor
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trou
Austin 520-5137-01 | 520-5136-16 | 520-5138-00 | 158 X'32"Dots | 520-5055-03 | ;5| OPTO | Dual OPTO |over Up-Kicger ?’2?‘5531?}100
Powers™ MiscellaneousP Relay Bd. (X3) for UK ONLY> Sol- | 520.5082-00 | 520-5083-01 | Time Machine | opro on Spiatm
Boards: 520-5010-00 oo arangn ] Long Hop opto | Long Hop opto Ramp OPTO on SpintMe
520-5137-01 | 520-5136-16 | 520-5138-00 | 3205095400 | 520-5055-03 | PEILZR | PEILEHD | ovBalj Trough.
MR \iiscellaneousP DG Relay Bd.  Mini-Dot Display (3 by 5X7) Jor WK ONLY> Sor. | 520-5218-00 | 520-5210-00 Bank
Boards: 520-5066-00 520-5197-00 (Electric C° Sign) oaneo ] 4-Pos. OPTO | 4-Pos. OPTO Door

Appendix
1
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) APPENDIX D
g . fé%: Board Type (White Star Board System* & 8.A.M. 8ystem** Only) Table 2 Bl
y
Game 1/0 Power | CPU/Sound |Disp. Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver (old & new) upply Display Controller | Transmitter | Receiver | Application | & App.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 5205136-16 | 520-5138-00 | 135555 ots | 520-5055-03 | Dial OPTO | Dual OPTO |over Up-Kioker
Miscellaneous DC Relay Bd. Relay Bd. for UK ONLY> Sol-
PC Boards:  520-5066-00 _520-5010-00 D Y 1
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - N
RollerCoaster 520-5137-01 | 520-5136-16 | 520-5138-00 | 155°% 32 Dots fsi?(-igff-gﬁ Dual OPTO | Dual OPTO | over Up-Kicker ;‘%‘:p?ﬁ%é?%ﬂot
ycoon Mlscellaneous DC Relay Bd. Mini-Dot Display (3 by 5X7) or >Sol- § 500-5082-00 | 520-5083-01 |Behind 1-Bank | Switch Detec
BT I T N I T M T T ey e <o e ° | Long Hop opTo | Long Hop opo | Drop Target J on Wheel Spin
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gnﬁpsonsm 520-5137-01 | 520-5136-16 | 520-5138-00 | 158X 35 Dots | 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicﬁer
Pinball Miscellaneous ~ LED Bd. Color Dot Display (4 by 5X7) [EeASaieaD
Party PC Boards:  520-5219-00 520-5225-00 TV set) e
i 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gorminator® ) 520-5137-01 | 520513616 | 520-5138-00 | 13535 Dois | 520505508 | HalGPTO | Dual OPTO | over Up-Kioker
Rise of the  FYIRWHERIEIIN forUK ONLY 39¢] 515-7307-00 | 515-7308-00 | TXCannon
Machines PC Boards 520-5088.01 | Single OPTO | Single OPTO Trough
New 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - .
The Lord 520-5137-01 | 590.5300-00 | 520-5138-00 | 138 X35 Dots | 520-5055-03 | "Dyal OPTO | Dual OPTO |over Up-Kicker (3\9&27{‘,2,?2)
Rings™ VIR LT (R =i ol Joi= BN o1 YO R YT SN TN SIII g o UK ONLY 444} 515.7307.00 | 515-7308-00 |Orthanc Tower] 500-6747-00
PC Boards: _ 520-5242-00 _ Amplifier PCB 520-5239-00 o-s068.01 | Single OPTO | Single OPTO Trough (Black Rec.)
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 500-6775-00
Ripley's 520-5137-01 | 520-5300-00 | 520-5138-00 | 135535 Dots | 920-5055-03 | DI/ OPTO | Dual OPTO | over Up-Kicker] OPTO Trsevr
o? Neoﬂe@ Miscellaneous ~ 520-5236-00  OPTO Transmitter / Receiver [aAabminmall Il Yy il Il N2 L) Vari-Target | 520-5235:03
PC Boards: X3 Dot Display  Amplifier PCB 520-5239-01 20 .01 3-Pos. OPTO | 3-Pos. OPTO 9 X3 Aux. Drvr
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 520-5300-00 | 520-5138-00 | 383’35 Dois | 520-5055-03 | HIAIOPTO | Dual OPTO | over Up-Kicker
Elvis® ; for UK ONLY 44«
Miscellaneous 'Aux. Driver Bd.
PC Boards: 520-5068-01 _
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
The 520-5137-01 | 520-5300-00 | 520-5138-00 | 158X 35 Dots | 520-5055-03 | “Hyal OPTO | Dual OPTO |over Up-Kicker
Sopranos®™ Mci:s(:Bellanequs for UK gﬁ';g,;;‘
oards: 520-5068-0
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
NASCAR® 520-5137-01 | 520-5300-00 | 520-5138-00 | 138535 Dojs | 520-5055-03 | DI/ OPTO | Dual OPTO | over Up-Kicker| 33%:8778:00
CUCHINDESII Miscellaneous  520-5235-03  OPTO Transmitter / Receiver [RESainmd (Qty. 16)
PC Boards: x3 Aux. Drvr Amplifier PCB 520-5239-01 520-5068-01 Switch Detect.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
crand P w2510 | 520-5300-00 | 520-5138-00 | S20808300, | se0-s055-08 | $IE0L00 | 1501400 | Bl Trouon | sa0-6775-00
a Miscellaneous ~ 520-5235-03  OPTO Transmitter / Receiver [aAgitadnml (Qty. 16)
PC Boards: X3 Aux. Drvr Amplifier PCB 520-5239-01 20-5068-01 Switch Detect.
Game 1/0 Power CPU / Disg. Power | Dot Matrix | Dual OPTO | Dual OPTO | Dual OPTO OPTO Transceiver
Name Driver** Sound** upply Display | Transmitter | Receiver | Transceiver Miscellaneous
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 | 515-0173-00 | 515-0174-00 520-5251-00 'V’ 1/per PCB
TWOchrIgMPoker Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough 45\%9\,'?;17 5P-a(1)i95 Jail Bars Up Ace/Hgle Mech
(WPT) Miscellaneous 520- 5254 00 520-5250-14  520-5239-01 520-5247-00 | 520-5248-00 (Qty. 8) 520-5252-04 U’ 4/per PCB
PCBs : 50V Ste Drv _141ep 5X7 Disp. _OPTO A Ace/Hole Mech | Ace/Hole Mech Drop Targets 4- & é Banks
The 520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 500-5253-00-ASY
SimﬁsonsTM Back Door Back Door Cabinet Rear | 128 X 32 Dots éoin -Drc-)
00 Miscellaneous  515-5742-00 500-6700-00 (Qty. 11
Carnival PCBs : _Shaker PCB ___Relay (incl. Wiring + Conn.)
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 §| 515-0173-00 | 515-0174-00
ng?ney S Backbox Backbox Backbox 128 X 32 Dots J 4-Ball Trough | 4-Ball Trough | 500-6775-00
of the” Miscellaneous 520-5239-01 511-5024-03 5 Switch Pairs
Caribbean PCBs : _OPTOAmp.(X3) _ Relay (incl. Wiring + Conn.) (Qty. 10)
520-5238-00 : H-E-A-R-T LED PCB
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | S2E775:00 | 520.5052.01 'U' 1/per PCB
Famlly Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6) Drop Target 1-Bank
Guy™ Miscellaneous 520-5239-01 520-5261-00  511-5042-01 500-6775-01 i
PCBs : _OPTOAmp.(X2) Stepper Motor _Trgt. Sensor (X2) 1 Switch Pair 5206’%52.‘%}, é{ f_/ grr]f CB
511-5046-00 : Mini Playfield Lamp PCB (Qty. 2) p Targ
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | 0677500
Spider- Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6)
™ .
an Miscellaneous 520-5239-01
PCBs : OPTO Amp. (X2)
Board Appendix D:
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APPENDIX D

Board Type Table
Game Name Flipper Sound Power Supply Display X-Digit
52675'335_00 Master: 520-5004-00 plus:
o Laser War 2-Flipper replaced with: 520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric
Board Not Required 5’50_5002_02' 520-5006-00 (Qty. 2): 7 Digit Numeric
520-5005.07 we ot used. 520-5007-00 (Qty. 1): 4 Digit Numeric
. ?ecre;[j S?_\rl\llice 5 %-Elitpé)er_ |
e |orpedo e oard Not Require
oIb = 2-Flipper 520-5000-00 7 Digit AlphalNimere Combined
e Time Machine Board Not Required
o Playboy 35th Anniversary * 520-5033-00 520-5002-02
. ARBLC): Monday Night Football * 2-Flipper
¢ 1ODOCOP *only for 100 games of 520-5030-00
« Phaniom of the Opera A 16 Digit Alpha/Numeric Combined
® Back to the Future G h
o The Simpsons ABC Mon. Night Football) 520-5002-03
Game Flibper Qound Power Dot Matrix Displa OPTO OPTO OPTO
Name PP Supply Display Controller Transmitter Receiver Apllication
. %heckpoint
» Teenage
_I\ljlurtt?n?Ninja 220800203 520-5042-00
urtles - -
= Balman 520-5047-00 128 X 16
e star Jrex 520-5033-00
. 2oth Anniv. 2-Flipper 520-5050-01
e Lethal
Weapon 3
e Star Wars 520-5047-01
« Rocky & Bull-
winkle & Friends 520-5050-02 520-5055-00
e Jurassic Park 5232%%70%90
e Last Action 520-5070-00 520-5052-00
Hero 2-Flipper 520-5050-03 128 X 32
¢ Tales from
the Crypt 520-5076-00 520-5047-02
. $he Who's 3-Flipper
ommy N i
o WWF Royal 520-5070 / 5080 -00 520-5077-00 520-5055-01
Rumble 4-Flipper (2X2)
: guns N 520-5076-00
oses - -
; 3-Flipper " " 520-5102-00 520-5103-00 ‘ Paddle Boat
* Maverick 520-5050-03 Single OPTO | Single OPTO | Wheel Enter
 Mary Shelley’s |  520-5076-00 520-5077-00
Frankenstein 3-Flipper 520-5047-03 52109'2(;(72;‘00 520-5092-01
« Baywatch 520-5070 / 5080 -00 520-5124-00 520-5125-00 5-Ball Trough
4-Flipper (2X2) | 54 5106.02 Single OPTO Single OPTO | over Up-Kicker
e Batman 520-5076-00 520-5124-00 520-5125-00 4-Ball Trough
Forever 3-Flipper Single OPTO Single OPTO over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.

Appendix D:
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) APPENDIX E

i . fé%: Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table 2 Bl
W Typical Coil Diode 1N4004 unless noted otherwise (Diode Top = above lugs next to windings; Diode Below (Bottom) = under lugs opposite of windings).
STANDARD COILS (TYPICAL APPLICATIONS) LARGE COILS (FLIPPERS & SPECIAL APPLICATIONS)
Ga.-Turn SPI Part Number and Comments Ga.-Turn |:mmi SPI Part Number and Comments
20-400] 1.0 Q | 090-5021-use: -00 Diode Top 21-900 Q | 090-5020-use: -013-Lugs + 1N4004 & 1N5404 Diodes
22-500| 1.7 Q 090-5017-use : -00 Diode Top |10 Diode Top <BROWN><RED>l
22-600| 22 Q | 090-5017-use: -0B Diode Below // -0T Diode Top 22-750 / 958 8 090-5011-use : -00 DUAL WND COIL // 3-Lugs Diode x2
23-700| 3.1 Q | 090-5022-use: -0B Diode Below // -0T Diode Top 30-2600 .
23-750| 3.4 Q | 090-5019-use: -00 Diode Top 22-900] 345 Q | 090-5020-use: -20T Diode Top <YELLOW> //
23-800| 36 @ | 090-5001-use: -0B Diode Below // -0T Diode Top // | -20-ND No Diode
| -NL No Lugs 11" Leads // -ND No Diode | 22-1080| 4.2 Q [ 090-5032-use: |%E|i_ [’3‘- BS,IO(;V // 0T D. Top <YEL-GRN>
23-840| 4.0 Q | 090-5005-use: -00 Diode Top -NL No Diode ,
23.5-765| 36 @ 090-5037-use: -03 Diode Top 2%29226%(4 7%3 g 090-5006-use : -00 DUAL WND COIL // 3-Lugs Diode x2
24-900| 50 Q | 090-5002-use: -02 Diode Top /-10 No Lugs 14" Leads :
24-940]| 55 Q | 090-5036-use: -0B Diode Below // -0T Diode Top 23-700 /) 30 @ | 090-5013-use: 00 DUAL WOUND COIL // Diode Top |
| use 090-5051-01 No Lugs 11" Leads 30-2600 5.
25-1240| 9.3 Q | 090-5034-use: -00 Diode Below 23-800 / 9(2).31 & | 090-6012-use: -00 DUAL WOUND COIL // Diode Top |
26-1200/10.3 Q@ | 090-5044-use : -0B Diode Below // -0T Diode Top // 30-2600| 0.
|-NL No Lugs 11" Leads / -ND No Diode 23-900] 4.05 Q 090-5020-use : -30 Diode Top <GREEN>
27-1300] 142 Q | 090-5003-use: -0T Diode Top 23-1100| 5.1 Q | 090-5030-use: -O0T Diode Top <ORANGE>
27-1400] ,, . o | 090-5015-use : -00 Diode Below |-ND No Diode
27-1400| 511-5031-00 Special App.: No Diode /Lugs + Conn. | 23-1200| 7.1 Q | 090-5008-use: -00 D!ode Top <BLACK>
27-1500] 16.3 Q | 090-5004-use : -0B Diode Below // -0T Diode Top 23-1500] 44 Q | 090-5062-use: -00 D!ode Top <BLUE>
29-2000] 33.6 @ | 090-5016-use : -00 Diode Top 24-1570| 95 Q | 090-5025-use: -00 D{ode Top <BLUE>
LARGE. MEDIUM & MINI COILS ( MAGNET APPLICATIONS 25-1400 Q | 090-5067-use: -0T D!ode Top <RED>
20.5-480| 29 Q | 090-5064-use: -02 No Lugs or Core; 14" Leads / Large | 25-1600 Q | 090-5068-use: -0T D!ode Top <WHITE>
22.650| 43 Q | 090-5042-use: -00 No Lugs or Core; 6" Leads // Large | 25-1800] 13.8 Q | 090-5041-use : -OT Diode Top <BLUE-GREEN>
|-01 No Lugs or Core; 12" Leads // Large NI COILS (R RIP APP ATIO
24-780| 80 Q | 090-5061-use: -00 No Lugs or Core; 6" Lds. // Medium | 27-950 Q | 090-5046-use: -01 Diode Top
29-1000] 152 2 | 090-5059-use: -00 Lugs + Diode + Magnet Core / Mini | 28-1050] 11.5 Q | 090-5046-use : -00 Diode Top
31-1500/520 Q | 090-5054-00 : Straight Lugs + Diode + Mag Core // Mini| 27-880 Q 500-6976-01 No Lugs or Diode + 6" Leads & Conn.
090-5055-00 : 90° Lugs + Diode + Magnet Ce // Mini | g4 -590 Q | 090-5010-use : -00 Diode Top
ing on meter calibration, - 09 -6916-01 ; includes Flap & Screw <YELLOW:
Ordering Note: Coils typically should not come with Coil Sleeves. IF A SLEEVE | gg lggg ggg Q 03:)553216 0 . -0B Diode BZIow /I -OTT)iode To :
EXISTS, ensure it is the correct sleeve for the application usage. For the correct Coil = - 51'5 61 1'6’%%‘ use 575-# to include mounting & armature brackets
Sleeve refer to the Game Assembly Drawing the coil exists on and order separately. (615-6110-00) .
| 33-1590/59.0 @ 515-6916-00 : includes brackets <WHITE>

& 4% Flipper Coil (White Star Board System* Only) Table
o FLIPPERS FLIPPERS no E.O.S. Switch
N2 of
GAME NAME Flippers SPI N2/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
* Note: For complete Appendix Information for Games Laser War through Batman Forever, see any Service Game Manual between Apollo 13 through
Ripley’s Believe It or Not!; or order CD-R, 970-2003-00 (The Simpsons™ Pinball Party, Terminator® 3 and The Lord of the Rings™ ).

Apollo 090-5032-0T
13 2 22.1080 -YEL-GRN- SAME Not Used Not Used
Golden 090-5032-0T
Eve 2 25.1080 -YEL-GRN- SAME Not Used Not Used

. 090-5020-20T 090-5032-0T
Twister 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
ID4: 090-5032-0T 090-5020-30
Independence Day 3 22-1080 -YEL-GRN- SAME Not Used 23-900 -GREEN-
Space 090-5032-0T 090-5020-20T
Jam 2 22-1080 -YEL-GRN- | 22-900 -YELLOW- Not Used Not Used
The Star Wars Trilogy - 090-5032-0T
Special Edition * 2 22-1080 -YEL-GRN- SAME Not Used Not Used
The Lost World: 090-5032-0T
Jurassic Park t 2 | 22-1080-YEL-GRN- SAME bt b e
The 090-5032-0T
X-Files t 2 22-1080 -YEL-GRN- SAME Not Used Not Used
Starship 090-5030-0T 090-5032-0T
Troopers + 3 23-1100 -ORANGE- SAME Not Used 22-1080 -YEL-GRN-
Viper 090-5030-0T
Night Drivin’ + 2 | 23-1100 -ORANGE- SAME Not Used Not Used
Lost In 090-5030-0T 090-5032-0T
Space t 2 23-1100 -ORANGE- | 22-1080 -YEL-GRN- Not Used Not Used
Godzilla + 2 | pptpegvea TN SAME Not Used Not Used
South 090-5030-0T
Park 2 23-1100 -ORANGE- SAME Not Used Not Used

Coil Part Numb di ith a "T" signifi he Diode i: h f the | h il-windil ide); f
Tl Part Nimbors onding with & 1B+ Sanifios the Dioda s an the betior of e fugar - °!nding side} Table continued on the next page.
Appendix E: Coil Cross-Ref. Guide
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N APPENDIX E

o y Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table 2 Bl
NE of FLIPPERS w/E.O0.S. Switch FLIPPERS no E.O.S. Switch
GAME NAME Fiippers| P! Ne/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Harley-Davidson® 1 and 090-5032-0T 090-5030-0T
1st through 3rd Editions 2 22-1080 -YEL-GRN- | 23-1100 -ORANGE- Not Used Not Used
Striker Xtreme 3 090-5032-0T 090-5030-0T 090-5030-0T Not Used
(NFL) % 22-1080 -YEL-GRN- | 23-1100 -ORANGE- | 23-1100 -ORANGE-
Sharkey’s 090-5030-0T 090-5030-0T
Shootout + 3 23-1100 -ORANGE- SAME 23-1100 -ORANGE- Not Used
High Roller 090-5020-20T 090-5032-0T
Casino + 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
Austin 090-5020-30 090-5030-0T
Powers™ + 2 23-900 -GREEN- | 23-1100 -ORANGE- Not Used Not Used
090-5032-0T 090-5062-0T
MONOPOLY® 3 | 22-1080-YEL-GRN- SAME Not Used 23-1500 -BLUE-
Playboy 1 2 | 23 ORANGE- SAME Not Used Not Used
RollerCoaster A 090-5032-0T SAME 090-5067-0T 090-5068-0T
Tycoon™ + 22-1080 -YEL-GRN- 25-1400 -RED- 25-1600 -WHITE-
" 090-5032-0T 090-5030-0T
The Simbsons™ (S?Nith 22-1080 -YEL-GRN- SAME e Eeee 23-1100 -ORANGE-
Pinbal o ? : «+ The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Y Flipper | upr. At. Style Flipper *% 090-5020- £041. 5025
Bty | for % Stvle Fliop: 090-5020-20T 090-5041-00T 090-5025-00
ats) 22-900 -YELLOW- | 25-1800 -BLU-GRN- 24-1570 -BLUE-
Terminator® 3: 090-5032-0T
Rise of the Machines™ 2 | 22-1080-YEL-GRN- SAME Not Used Not Used
The Lord 090-5020-20T
of the Rings™ + 2 22-900 -YELLOW- SAME Not Used Not Used
Ripley’s 090-5032-0T 090-5067-00T
Believe It or Not!® + 3 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-
: 090-5020-20T 090-5020-30
The Sopranoss" 2 22-10(?8065-33E2L-?(;-RN- SAME Not Used Not Used
NASCAR® and [NDSE] + 2 | 2300 ORANGE- SAME Not Used Not Used
Srand 2 | oa e S ANGE- SAME Not Used Not Used
+_ Coil Part Numbers ending with a "T" S|gn|f|es the Diode is on the top of the lug (on the coil-winding side); COI| Pan Numbers endlng with a "B" signifies the Diode is on the bottom of the lugs.
YirdLa2 il FiFTTvisasisrs TIVFrsTinasssy
%%  SA M System Games DO NOT REQUIRE DIODES. If you use a coil from your stock which has a dlode remove |t 0NLY FOR S. A M. System Games.
World Poker Tour™ 090-5032-ND 090-5030-ND
(WPT)** 4 251080 [ NO DIODE ] SAME 23-1100 [ NO DIODE | SAME
©Disney’s Pirates of the 090-5030-ND
Caribbean®* 2 23-1100 [ NO DIODE ] SAME Not Used Not Used
090-5030-ND SAME 090-5062-ND
Family 8 Norm. | 23.1100 [ NO DIODE ] 23-1500 [ NO DIODE ] NEEEEE
Guy™ ** . 090-5046-01-ND
2 Mini | 57.950 T NO DIODE ] SAME
Spider- 090-5032-ND 090-5032-ND
Man™ #* 3 |22-1080 [ NO DIODE ] SAME i Deze 22-1080 [ NO DIODE ]
Coil Cross-Ref. Guide Appendix E:
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APPENDIX E

Generic Coil Cross-Reference Guide § 1

Flipper Coil Table § 1+

FLIPPERS w/E.0.8. Switch

FLIPPERS no

E.0.8. 8witch

22-900 -YEL-YEL-

NE of
GAME NAME Elppore | SPI N° / GAUGE-TURNS / Color OPI N° / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Laser War ¥ 2 22(3?265103?(;:3200 SAME Not Used Not Used
Secret Service § 3 23(_)3865/0??3_'2&0 SAME Not Used 23(_)3865/0??3_'%)00
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley ¥ 3 22750 / 30-2600 23-700 / 30-2600 Not Used 23-800 / 30-2600
Time Machine ¥ )] 2o a0 oe00 SAME Not Used Not Used
i These coils are dual-wound.
Playboy 35th Anniversary )] 99900202002 SAME Not Used Not Used
ABC Monday Night Football #+ D) 090-5020-02 SAME Not Used Not Used

11 A very small % of these games used a
addition of the 1N5404 Diode on the (-

090-5020-20

2) coils which was used in the Deger Design.

coil which used a proto-type Solid State Flipper System. The two

types of coils both are 22-900 coi

Is; the only difference is the

23-900 -GRN-GRN-

Robocop )] 22900 022D SAME Not Used Not Used
Phantom of the Opera 2 22_%%%'?3%?_’_%%'__ SAME Not Used Not Used
Back to the Future 2 2900 02020 SAME Not Used Not Used
The Simpsons ) 22905 02020 SAME Not Used Not Used
Checkpoint )] 92300 Va2 SAME Not Used Not Used
— 090-5020-30
Teenage Mutant Ninja Turtles 2 23-900 -GRN-GRN- SAME Not Used Not Used
Batman 2 | s o BN, SAME Not Used Not Used
: 090-5020-30
Star Trek 25th Anniversary 2 23-900 -GRN-GRN- SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 2 | 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- Not Used Not Used
Lethal Weapon 3 2 | 231700 DR ORG. SAME Not Used Not Used
Star Wars 2 | jpioenou3a 00 SAME Not Used Not Used
Rocky & Bullwinkle & Friends 0 23-838:%)§3:%)RN- SAME Not Used Not Used
Jurassic Park 3 090-5020-30 SAME T 090-5030-00

23-1100 -ORG-ORG-

Appendix E:
1
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APPENDIX E
Flipper Coil Table

o FLIPPERS w/E.0.8. Switch JFLIPPERS no E.0.8. Switch
GAME NAME Flippers SPI N2 / GAUGE-TURNS / Color 8P1 N2 / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Last Action Hero 2 | 3000 0N SAME Not Used Not Used
090-5032-00 090-5041-00
Tales from the Crypt 3 22-1080 -YEL-GRN- SAME Not Used 25-1800 -BLU-GRN-
: 090-5020-30 090-5041-00
The Who's Tommy 3 23-900 -GRN-GRN- SAME 25-1800 -BLU-GRN- Not Used
090-5032-00 090-5041-00
WWF Royal Rumble 4 | 22.1080 -YEL-GRN- SAME 25-1800 -BLU-GRN- SAME
, 090-5032-00 090-5030-00
Guns N’ Roses 3 | 221080 -YEL-GRN- SAME 23-1100 -ORG-ORG- Not Used
. 090-5032-00 090-5032-00
Maverick 3 22-1080 -YEL-GRN SAME Not Used 22-1080 -YEL-GRN-
, : 090-5030-00 090-5030-00
Mary Shelley’s Frankenstein 3 23-1100 -ORG-ORG- SAME Not Used 23-1100 -ORG-ORG-
Bavwatch a 090-5030-00 090-5020-30 090-5025-00 090-5030-00
yw 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- | 24-1570 -See Note- | 23-1100 -ORG-ORG-
090-5032-00 090-5020-20 090-5020-30
Batman Forever 3 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used 23-900 -GRN-GRN-
090-5032-00
Apollo 13 0 221080 -YEL-GRN- SAME Not Used Not Used
Golden Eye 2 | o ineh i N SAME Not Used Not Used
: 090-5020-20 090-5032-00
Twister 2 22-900 -YEL-YEL- | 22-1080 -YEL-GRN- i L o L
. 090-5032-00 090-5020-30
ID4: Independence Day 3 | 22-1080 -YEL-GRN- SAME ey 23-900 -GRN-GRN-
090-5032-00T 090-5020-20T
Space Jam { 2 | 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used Not Used
The Star Wars Trilogy - 090-5032-00T
Special Edition * 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
. - 090-5032-00T
The Lost World: Jurassic Park 2 22-1080 -YEL-GRN- SAME Not Used Not Used
: 090-5032-00T
The X-Files + 2 221080 -YEL-GRN- SAME Not Used Not Used
Starship Troopers ¥ 3 23.?3805%538%FRG SAME Not Used 22(1)83050\?5LOOGTRN
Vioer Nioht Drivi 090-5030-00T
iper Night Drivin’ ¥ 2 23-1100 -ORG-ORG- SAME Not Used Not Used
090-5030-00T 090-5032-00T
Lost In Space f 2 | 231100 -ORG-ORG- | 221080 -YEL-GRN- Not Used Not Used
. 090-5032-00T
Godzilla ¥ 2 221080 -YEL-GRN- SAME Not Used Not Used
South Park f 2 | o R R SAME Not Used Not Used
Harley-Davidson® t and 090-5032-00T 090-5030-00T
Harley-Davidson® 2nd Ed. + 2 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
. 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) f 3 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- | 23-1100 -ORG-ORG- Not Used
, 090-5030-00T 090-5030-00T
Sharkey’s Shootout 3 23-1100 -ORG-ORG- SAME 23-1100 -ORG-ORG- Not Used
. : 090-5020-20T 090-5032-00T
High Roller Casino 2 22.900 -YEL-YEL- 23-1080 -YEL-GRN- Not Used Not Used
: 090-5020-30 090-5030-00T
Austin Powers™ 2 23-900 -GRN-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
090-5032-00T 090-5062-00T
MONOPOLY® ¥ 3 | 22-1080 -YEL-GRN- SAME Not Used 23-1500 -BLU-BLU-
Playboy 2 | 3 R R SAME Not Used Not Used
- 090-5032-00T 090-5067-00T 090-5068-00T
RollerCoaster Tycoon™ 4 | 22-1080 -YEL-GRN- SAME 25-1400 -RED-RED- | 25-1600 -WHT-WHT
* 090-5032-00T 090-5030-00T
(56 ith |_22-1080 -YEL-GRN- SAME Not Used 23-1100 -ORG-ORG-
The Simpsons™ Pinball Party g b * The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Flipper | Upr. Rt Style Filioper * 090-5020-20T 090-5041-00T 090-5025-00T
Batg) |(no E.O.S. Switch): 22-900 -YEL-YEL- | 25-1800 -BLU-GRN- | 24-1570 -See Note-
Terminator® 3: 090-5032-00T
Rise of the Machines™ + 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
H o 090-5020-20T
e Lord of the Rings™ + 2 22:900 -YEL-YEL- SAME Not Used Not Used
Ripley’s 090-5032-00T 090-5067-00T
Believe It or Not!® 3 | 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-RED-

+ 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.

Coil Cross-Ref. Guide Appendix E:
& Flipper Coil Table 2



APPENDIX F
Motor Specification (White Star Board System* Only) Table

N

g

Yof

&:

WV W
| Game Name | Function 8pecifications | Part Numer |

Rocket Bowman Motor 24VAC 515-6383-00

Up/Down Movement 60Hz 3W 6 RPM CCW incl. Connector

Apollo 13 Moon Unit Multi Products Motor 24VAC 515-6487-00

Rotational Orbit 50/60Hz 3W 6 RPM CCW incl. Connector

Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

Satellite Bowman Motor 24VAC 515-6528-00

Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW incl. Connector

Spinning Disc Multi Products Motor 24VAC (041-5026-00) 515-6347-00

Twister with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector

Backbox Fan Multi Products Motor 24VAC (041-5052-00) 515-6531-00

(Tornado Wind) 50/60Hz 3W 3600 RPM CW incl. Connector

. Alien Head Servo Motor 041-5045-00

ID4: Independence Day Open/Close Movement (94322) MOTOR ONLY
SPACE JAM (NO MOTOR USED)

. } X-Wing Bowman Motor 24VAC (041-5058-00) 515-6383-01

The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW incl. Connector

Snagger & Center Link Multi Products Motor 20VDC (041-5059-03) 515-6715-03

The Lost World: Lift Up/Down Movement 9 RPM Non-Directional incl. Connector

Jurassic Park Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

The X-Files X-File Cabinet Multi Products Motor 20VDC 041-5057-00

Lift Up/Down Movement 9 RPM CCW MOTOR ONLY

Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

Starship Troopers

Warrior Bug
Forward/Reverse Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

incl. Connector
Requires 7" Shaft:

Up/Dn. Ramp in Slot Mach.
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00
VIPER NIGHT DRIVIN’ (NO MOTOR USED)
Spinning Disc Multi Products Motor 24VAC (041-5046-00) 515-6347-00
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector
. Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Godzilla Shaker 1 3100 RPM CW (w/DRL PTS) § MOTOR ONLY
SOUTH PARK (NO MOTOR USED)

. Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Harley-Davidson® 3100 RPM CW (w/DRL PTS) § MOTOR ONLY
1st through 3rd Editions Motorcycle Autotrol 24VAC (041-5072-02) 515-7025-00

Lift Up/Down Movement 20 RPM CCW incl. Connector
: Goalie (Linebacker) Multi #3590 12VDC (041-5075-00) 515-7071-00
Striker Xtreme (NFL) Left to Right Movement 60 RPM incl. Connector
’ Mystery Ball Hankscraft Motor Model-E 24VAC (041-5076-00) | 515-7095-00
Sharkey’s Shootout Rotating Movement 50/60Hz 3W 20 RPM CW incl. Connector
Roulette Wheel Multi Products Motor 20VDC (04 1-5078-00) 515-7153-00
Rotating Movement 17 RPM CCW incl. Connector

i i aydon Switc nstrument, Inc. Stepper Motor - -
High Roller Casino Haydon Switch & | Inc. S M 515-6794-00

incl. Connector
Requires Shaft 4'4":

Tease Drop Screen
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-01
Time Machine Multi Products Motor 24VAC (041-5079-00) 515-7141-00
Rotating Movement 50/60Hz 20RPM CCW incl. Connector
: ™ Laser Beam Autotrol Motor 24VAC (041-5081-00) 515-7171-00
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional incl. Connector
Dr. Evil Target Hankscraft Motor Model-E 24VAC (041-5030-00) | 515-5900-00
Lift Up/Down Movement 50/60Hz 6RPM CCW incl. Connector
Monopoly® Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A | 041-5083-00
poly Rotating Movement 20VDC 50/60Hz 85RPM CC/CCW MOTOR ONLY
Triangular Billboard Autotrol Motor (BD511 150-1387) 24VAC 041-5086-02
Rotating Movement 50/60Hz 12RPM Bi-Directional MOTOR ONLY
Centerfold Mechanism Multi Products (3680) Motor 12v DC 041-5075-04
Playboy Open/Close Movement 10/12 RPM CC/CCW MOTOR ONLY
Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

incl. Connector
Requires 7" Shaft:
530-5503-00

t Please Note:

Appendix F:
1

"-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..
Table continued on the next page.

Motor Specification
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APPENDIX F
é‘ﬂa Motor Specification (White Star Board System* & 8.A.M. System** Only) Table i

Game Name | Function | 8pecifications | Part Number ‘
ROLLERCOASTER TYCOON™ (NO MOTOR USED)
THE SIMPSONS™ PINBALL PARTY (NO MOTOR USED)

Terminator® 3: Backbox Ball Shooter Multi Products Motor 24VAC (041-5079-01) 515-7317-00
Rise of the Machines™ Up/Down Movement 21 RPM CW incl. Connector
: ™ Balrog (Motor & Gate) Multi Prod. Motor 20VDC Series 600B (or equiv.) | 041-5088-01

The Lord of the Rings Open/Close Movement 50/60Hz 10 RPM Bi-Directional MOTOR ONLY

RIPLEY’S BELIEVE IT OR NOT!® (NO MOTOR USED)

Haydon Switch & Instrument, Inc. Stepper Motor | 500-6809-00

Elvis™ 12VDC 10W (041-5089-00), incl. Connector

Elvis® Front/Back Movement (Non-Captive Shaft not included) Requires 7.25" Shaft:

HSI #46868-12-002 530-5658-00

» > > OPTIONAL <4<« Multi #3811 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker (041-5029-01) 3100 RPM (w/DRL PTS) incl. Connector

sM Bada Bing! Girls x2 Autotrol Synchronous Motor 24VAC 4W 041-5092-00

The Sopranos Rotating Posts Movement 50/60Hz 45.7/54.9 RPM Bi-Directional w/1" Shaft + 12" Leads
Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00

NASCAR® and [NDSE] Windmill (Skill Ball Enter) Model #8000 (EX-04-073) 10 RPM MOTOR ONLY
Grand Prix Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00
Windmill (Skill Ball Enter, Model #8000 (EX-04-073) 10 RPM MOTOR ONLY

YT AT IR TIININ llllllllllllllllllllllllllll Y4777 77

__world Poker Tour™ (WwPT) (NO MOTORUSED) /=

Bart on Skateboard Multi Products Motor with Crank 24VAC 500-6947-01

Left/Right Movement (041-5095-01) 50/60Hz 3W 14 RPM incl. Connector

The Simpons™ Left & Right Ramps Multi Products Motor 24VAC (041-5048-01) 515-7558-00
Kooky Carnival Up/Down Movement 50/60Hz 3W 15 RPM CCW (Qty. 2 in game) incl. Connector
Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01

(details in SKC Manual, Page 24) 3100 RPM (w/DRL PTS) MOTOR ONLY

opieney's P gy | TSNS e BEC o1 02600
of tll‘?ene a?ibt;eaa gs -04.is RoHS compliant; can substitute with -01 domestic incl. Connector
Pirate Ship Multi Products Motor & Gear Box 24VDC 041-5101-00

Sinking/Raising Movement Model #7000-DCM 12 RPM MOTOR ONLY

Family Guy™ Stewie Figurine Stepper Motor NPM PF35T-48D4STD 5V RVB 511-5043-00
y Guy Left & Right Movement (041-5102-00 Reference Only) incl. Connector

Doc Ock, Sandman & 3-Bank| Sync. Motor 24VAC 50/60Hz 3W 12 RPM CW 511-5063-00

. Up/Down Movement (041-5103-00 Reference Only) incl. Connector
Spider-Man™ > > > OPTIONAL 4 <4< Multi #3811R 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker Motor Kit (041-5029-04) 3100 RPM (w/DRL PTS) AL
502-5027-00 -04 is RoHS compliant: can substitute with -01 domestic Incl. Connector
Motor 8pecification Appendix F:

Table 2



APPENDIX F
Motor Specification Table

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

The following table only list games that used motors.

Game Name Function 8pecifications Part N°
ABC Monday Night Football| | pacalfost Motor 20 A 515-5222-00
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Mag Wheel Motor D.C. (KEN) 041-5005-00
. (in Backbox)
Checkpomt Johnson Motor
Shaker frson Mo 041-5002-00
Teenage Mutant Ninja Turtles | SP"ing Pizza Ball Gear Motor ady -C- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Swinging Target Bowr2712a192l\4(|)3t'(\)/|r 24v 515-5534-00
Star Trek 25th Anniversa Gear Motor 24v A.C.
ry Transporter F/X 31 RPM 500-5421-00
Cooling Fan 1.
(for Transporter FIX) 44" Motor 12v 041-5014-00
1
Lethal Weapon 3 Spinning Light o et 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 2215 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 | ¢onard/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
H 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 ;
Johnson Motor (Vibrator) 10.5v D.C.
Shaker on Motor (vibrator) 10.5 041-5029-00
Tombstone Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
Tales from the Crypt ,
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMP 2950 RPM CW 041-5029-00
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders Se(rgf1'g'§)t°r 041-5032-00
SPiRnng irplane Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnsan Motor (yaaraton) 1omY P:C: 041-5029-00
Maverick, The Movie Turning Paddle Wheel MOt% %{“F\,’,\,/?'C' 041-5036-00
Mary Shelley’s Frankenstein LoRet B 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

Appendix F:
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APPENDIX G

Part Number Prefix Classification Codes

IV. Bolts, Screws, Nuts, Washers & Nails
231-  Bolts
232-  Screws (Pan Head)
234-  Screws (HWH
237-  Screws (Misc.
240-  Nuts (Misc.
242-  Washers (Flat, Round)
244-  Washers (Split Lock)
245-  Nyliners
246- ashers (Lockers, External Tooth)
281-  Nails
V. Mechanical Components
249-  Rivets
251-  Pins (Dowel), Finishing Nails, Hairpins,
Spring Pins and Clevis Pins
254-  Stand-Offs, Spacers and Shims _
260-  Steel Ball (All Types Steel, Glowing, Delrin, etc.)
265-  Springs (Extension)
266-  Springs (Compression)
267-  Springs (Torsion)
269-  Springs (Washers - Belleville, Wave)
270-  Retaining Rings _
280-  Grommets, Bushings and Nyliners
283-  Bearings
Appendix G:

1

Electrical Source, Energy & Signal Converters

010-  Transformers
031-  Speakers
090-  Solenoids ﬁCoiIs)

150-  Filters, Outlets, Varistors, Thermistors

200- Fuses

Conductors, Connectors & Insulators
034-  Line Cords

036-  Cable Assemblies & Wiring Harnesses

041-  Motors

045-  Connectors I(_{-\II Types)

055-  Lugs (M/F), Pins (M/F), Discs,
Ring Terminals,
Terminal Strips, etc.

060-  Polarizing Keys and Conn. Covers

077-  Lamp Sockets

Circuits & Circuit Elements
100- ICs
110-  Transistors

112-  Diodes (All Types including LEDs & Modules)

121-  Resistors
123-  Resistors (Variable & Adjustable)
124-  Regulators & Bridge Rectifiers

125-  Capacitors (Radial Lytics & Ferrites)

126-  Piezo Crystal

127-  Heatsinks

130-  Capacitors (Tecates & Ceramics)
140-  Oscillators (Clocks/Crystals)

165-  Light Bulbs

180-  Switches

181-  Switch Membranes (Pads) & Piezo Sensors

190-  Relays
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

VI. Handles, Locks, Catches, Latches, Keys

VIL.

355

Handles, Locks, Catches, Latches
and Keys

Fabricated Parts

390

501-
515-
520-
522-
525-
530-
535-
545-

550-
VIIl. In-House Assemblies

500

502-
505-
510-
511-
515-

Hinges

Coin Doors

Sub-Assemblies

Printed Circuit Boards (PCBs)
Display Glass

Wood Parts

Screw Machined Parts
Fabricated Parts

Molded (Extruded) Plastic and
Rubber Parts (Rings, Sleeves, etc.)
Molded (Inserts)

End Product (Systems and Models)
Kits (Created In-House)

Cabinets (complete)

Riveted Sub-Assemblies (In-House)
Sub-Assemblies (In-House)
Sub-Assemblies*

*2 or more 515-’s but still a sub-assembly.

Bulk Materials
600-
601-
602-
604-
605-
625-
626-

Braided Wire & Ground Straps
Stranded Wire

Ribbon Cable

Telephone Line Cord

Sleeving (Shrink Tubing)

Velcro F(?wn-adhesive)

Foam Rubber, Foam Pads, Rubber
Bumpers (Blue Pads), Tape (All Types)
Velcro (adhesive) and String / Rope

Miscellaneous

000

040-
042-
091-
205-
631-
660-
675-
705-
755-
756-

777-
780-
802-
820-
803-
830-
880-
900-

Tools (see also 777-) and Supplies
Clamps, Ties & Clips

Pulleys

Coin Mechs

Fuse Holders

Staples

Glass (Playfield, Backglass, etc.)
Cleaners =~

Packing & Shipping ltems

Instruction, Coin Cards, Ins. Sheets
Information Sheets, Service Bulletins,
Instruction Sheets in Kits and Templates
Tools (Wrenches and Drivers)

Manuals _

Decal Kits ﬁcomprlsed of 820’s)

Decals, Mylar and Labels gSheets/Sets)
Plastic Kits (comprised of 830’s)

Plastic Pieces l(__Buty_rate Sheets/Sets)
Toys, Models, Figurines, etc.

Game Posters

Part Number Prefix
Classification Codes



APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
STIPPLE
L
= 550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE | (only in white)
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-15" X 34" 1-98" X 1-12" 2-14" X 1-14" 2-14" X 1-14" 1-14" X 1-12" 2" X 2-1"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG
o U o )|/ ate )
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: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

Instructions:

Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit number which

correspond to the color of that part. The "-XX" in part number which may come in various colors should be replaced with
the desired 2-Digit number corresponding to the color desired below. Not all colors may be available.

o

Color

Color

PLASTIC PART COLOR CHART

N2

& Color Ne Color Ne Color N2 Color
-00 | Black or Solid Clear | -Q3 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold
| -02 Red -05 Blue -08 | White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown

Playfield Inserts

(Plastic Light Covers)

Appendix H:
1




APPENDIX |
Stand-Up Targets

112-5003-00
Switch Diode, 1M4004
¥  (all Stand-Up Targets) ! )
STANDARD ANTI-LOFT 2
515-5966-XX 515-5967-XX or 515-7581-XX 515-6027-XX
1" ROUND STAND-UP 1" X 1/2" NARROW STAND-UP 1" X 1" SQUARE STAND-UP 1" X 1-1/2" RECTANGLE STAND-UP
SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET
RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY*

*Note: Does not include the Switch Back Plate, Mounting Bracket or screws.

To include the Switch Back Plale, Foam Pad, and Switch Mounting Bracket assembled, use the follow assembly part numbers ( replace the -0 with 2-digit number from chart )
500-5835-XX : 1"ROUNDTARGET ~ SO0R807-XX - 1 X 12 NARROW TARGET.  500.5232-XX : 1" X 1" SQUARETARGET  500-5321-XX : 1" X 1-1/2" RECT. TARGET

REAR VIEW 515-5967-06 SHOWN -XX REPLACE WITH SHOWN BELOW : 500-6985-04
2-DIGIT FOR CO! OR: 1" X 112" NARROW ANTI-LOFT
00 B STAND-UP TARGET
ASSEMBLY COMPLETE
£26-5069-00
08 Bl X 41X 25 ThaaTREad, Recngl
SHOWN BELOW : 500-5857-06 06 Yellow ' 4 S
1" X 1/2° NARROW STAND-UP -07 Orange Switch Back
TARGET ASSEMBLY COMPLETE -08 White Plate
-09 Purple
-10 Fluor. Orange
Foam?’%%%zgéeg -‘E ?Iuor' (lereen
44X 44X 125" Thick {Seif-ndhésise)** 13 Te‘g?rgre%ﬁ

-14 Gray
-15 Luminescent
6 Gold

-1
Note: Not all colors available.

** Note: g Note: Use only with

gsF wftfrr a%ﬁga’fch 15-7581-XX Switch &
argets age Target Assembly unless
except for 515;5&-)0( ob’rgrwr'se note

535-6896-00 535-6896-00 N i 3 s
Bracket, Switch Bracket, Switch -
Mountin Mountin -1
(all targets THIS page, Q (all targets THIS page -
535-6452-00
0 Switch Back Plate** 515-7581-XX

1" X 1/2" NARROW
STAND-UP TALL

515-5967-XX SWITCH & TARGET

X 112" NARROW RIVETED ASSEMBLY*

STAND-UP (STANDARD)

SWITCH & TARGET ORDERING NOTE: 515-7581-XX (500-6985-Y0¢)

*
RIVETED ASSEMBLY 237667605 differences from 515-5967-XX (500-5857-XX) are’
#'3}'[32 X 3"4?%%\‘“" Sc 1. Switch & Target Taller (Target sits higher over P/F)
(alltargets THIS page) 2. Switch Back Plate differs (bend. shape & tab)

3. Foam Pad differs (thicker, taller, different type foam)
*Note: Does not include the Switch Back Plate, Mounting Bracket or screws.

Appendix I: Stand-Up
1 Targets



Modular Sta

APPENDIX |
nd-Up Targets

"R" means
«Target
Insert» is
reversed,
allowing
for Rear
Mounted
application.

To Replace the « Target Insert »
or change Target Orientation :

Items A-E Note: For the Target Assembly use the "500-" SPI Part
Number(s) shown in the Parts Table below. To receive the Target
Assembly with the « Target Insert » « Reversed » simply add a "R"
at the end of the Part Number. See Side View picture left to
compare (dashed line shows target reversed). For just the «Target
Insert» use the "545-" SPI Part Number.

-

—

G

VvV
y

To reverse it yourself or to just change the insert:

1. With a small flat head screwdriver, push into the
small tab at the bottom of the target front and give a
slight twist motion to "pop" the two halves.

=

i

1 2. Push the Target
1 Insert bottom in at the

L 4idr same time while you slide
1 the top (front) part up, then
] .
Take Note: 1 let go of the insert as the two
1. Items A-E come in various colors. These . “ag 1 halves come apart.
targets may not be available in every color. _ 1
The "-XX" in should be replaced with the 5 :
desired 2-Digit number for the color desired 0 1
as described in the Color Chart below. As of -09 Purmp 1
print date, the following colors were used : -10 Fluor. Orange B
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -11 Fluor. Green : ®
-04 Green (A, B); -05 Blue (C); -06 Yellow (A, C), —1% Fluor, Blue 1 :.!
-09 Purple (B, D); -11 Fluorescent Green (A, B, D) -13 Teal Green 1
2. Forlocation(s) and type of Stand-Up -14 Gray 1
Targets used, if any, see Section 4, Chapter 1, Jg &%“mem :
Parts Identification & Location. N il satase |
]
| Nr. | STAND-UP TARGET PARTS | SPIPARTNr. &
A Modular Stand-Up Target Narrow Assy. 00-6138-XX -
Stand-Up Target Narrow (Insert) 545-6138-XX
B Modular Stand-Up Target Square Assy. 500-6139-XX :
| Stanc-Up Target Square (inser) 545-6139-XX ; 3, Replace target or reinsert it into the other size while
c Modular Stand-Up Target Rectangle Assy.  500-6228-XX 1 slidina the two halves back together
Stand-Up Target Rectangle (Insert) 545-6228-XX g g '
D Modular Stand-Up Target Round Assy. 500-6075-XX 1 . . . \
['Stand-Up Target Round (Insert) 545-6075-XX 3 Note: If you were reversing the orientation, don't forget
g Mod. Stand-Up Target 1* Spherical Assy. 00-6189-XX ! to also turn the Switch Actuator PCB 180°. Test Switch.
Stand-Up Target 1" Spherical (Insert) 545-6189-XX ]
Stand-Up Appendix I:

Targets
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APPENDIX J

Coin Cards (USA & International Pricing Defaults) B> For Yellow Stock add -Y to the Part Number

If more than one Pricing Scheme is available for countries listed, the F. listed beside the option, denotes the Factory Default Setting.

FOR VIEWS OF THE LA TEST or OPTIONAL USA, INTERNATIONAL / EURO AND CUSTOM COIN CAHDS VISIT OUR WEBSITE.
Not Shown USA 755-5400-10 Tournament Option $2 = X1; 755-5400-11 Tournament Option $1.50 =

USA10F. USA 10 USA 2-7 or CANADA  FOR CUSTOM PRICING USA 3 with ToPS™ USA 5 with ToPS™

HON-TOURNAMENT PLAY HON-TOURNAMENT PLAY HON-TOURNAMENT PLAY
$ .75 =u§;x1 75¢=059x1 Ba(%@ggrlgr?lwk s .5u=u:%:n $ .50= u%\gn
$2.00=p39%3 $1.00=p39x2 $2.00=p39x%5
TOURNAMENT PLAY! [ | SUPER VALUE 50¢ [@3)(1 Typeset your TOURNAMENT PLAY! TOURNAMENT PLAY!
$

$1.50=055x 1) 1$2.00=05x3 custom Pricing  J1$1.00=055x 1) 1$1.00 =155 1
755-5400-11 Front 755-5400-11 Ba_ck 755-5400-02 Front 755-5400-01, -02 or -04 Ba&k 755-5400-03 or -09 Fro&t 755-5400-03 Back /-08 Front
AUSTRALIA1 F. AUSTRALIA 2 CROATIA FOR CUSTOM PRICING + DENMARK 1 F. DENMARK 2
$1.00=1x1 Backside is Blank «2,00=059x1

=59x1 Border Only) i =S9x .
surer vaLue ] [ $1.00=r2x1 3"“““_ (T eset ouyr 3 oo__ 1 kD, ,00= =2x3
=059 5KUNA= @@12 yp «.5,00=059x2
$2.00=09x3 Custom Pricing .10,00 =097
755-5406-00 Front 755-5406-00 Back 755-5410-00 Front 755-5410-00 Back 755-5402-00 Front 755-5402-00 Back
JAPAN 1 JAPAN2 F, MIDDLE EAST ANY COUNTRY CAN USE NEW ZEALAND 1 F. NEW ZEALAND 2
$1.00=0"x1
¥100=1=9x1
¥100=02x1 $1.00=12x1] | surPeEr vaLUE
— X -
¥200=03"x3 ll Co=p9x1 || EV=r9x1 $2.00=057x3
755-5408-01 Front 755-5408-01 Back 755-5400-06 Front 755-5400-06 Back 755-5406-00 Back 755-5406-00 Front
NORWAY 1 F. NORWAY 2 RUSSIA F. RUSSIA (ALTERNATE) SOUTH AFRICA FOR CUSTOM PRICING %
1 Ba(%ksﬂe % Bllank
=S2x order Only)
x10,00=p52x1 | |*-10,00 R2=135%x1 2
= X - - ypeset your
zo,oo 19x3 Bryene=0SOx4 =IS9x4 Custom Pricing
755-5403-01 Front 755-5403-01 Back 755-5411-00 Front 755-5411-00 Back 755-5409-01 Front 755-5409-01 Back
SWEDEN 1 F. SWEDEN 2 SWITZERLAND 1 F. SWITZERLAND 2 TAIWAN FOR CUSTOM PRICING +
10 00..=052x1 1,00=0%x1 | [* 1,00 =059x1 Ba(%l;s;geerlgrlﬁl‘?nk
ook,_[@?xz 5,00u.=p2x1 ||} ° 5 00"‘[@5’*6 o2, ,00=02x3 | [Twp10=152x1 Typeset your
20,00 w=059x3 s st5, .00=052x9 Custom Pricing
755-5404-00 Front 755-5404-00 Back 755-5405-00 Front 755-5405-00 Back 755-5412-00 Front 755-5412-00 Back
UK 1 UK 3 UK5 F. FOR CUSTOM PRICING + | Appendix J Notes:
1. Coin Card on Game is determined by original shipping
£ .50=19x1 Backside is Blank ) gountrv destination. ) ) - )
- L] - . Optional Coin Card(s), are available via your distributor or via
E;'gg L g:g £1.00=12x2 g gg %gxs (%%g:(; Ogluyr 0 free downg)ad g www.fsternpinbaII.com/coinagecards.shtml.
. - = - Ider style Coin Cards (foreign or domestic) not available
£2.00=13?x5 Custom Pricing on our vilebsite orno Io:(wer agvailable throug;h your
distributor, are obsolete.
755-5407-00 Front 755-5407-00 Back 755-5407-01 Front 755-5407-01 Back 3. Coin Cards which have a Blank Backside can be used for
Not Shown EURO 755-5401-20 Tournament Custom (can fill in your own pricing). tCustom Pricing.
EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6

€ .50=1"x1 € .50=159x1 € .50=1"x1]JJ€ .50=19x1
€ .50=012x1]1€1.00=0?x2 €1.00;[@©x3 €1.00=0"x2 |1 €1.00=1"x3 |} € .50=0x2
€2.00=1=2x5 ) €2.00=1=2x6J1 €2.00=19x7

755-5401-01 1-Side Only 755-5401-02 1-Side Only 755-5401-03 1-Side Only 755-5401-04 1-Side Only 755-5401-05 1-Side Only 755-5401-06 1-Side Only
EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12

€1.00=r39x1 | [e1.00=r59x1 || €1-29 0551 | [ €3-00 =021 L €1.00=129x1 || €1.00=r9x2
€4|00—[@3x5 €2|00—[@x3 €2_00=@X3 €3_00=@X7 €2|0°—[@°x4 €4|00—[@°x9

755-5401-07 1-Side Only 755-5401-08 1-Side Only 755-5401-09 1-Side Only 755-5401-10 1-Side Only 755-5401-11 1-Side Only 755-5401-12 1-Side Only

A EURO FACTORY DEFAULT SUMMARY TABLE 4

| EURO1 | EURO2 | EURO3 | EURO4 | EURO5 | EURO6 | EURO7 | EUROS | EUROS | EURO10 | EURO11 | EURO12
BELGIUM GERMANY 2 NEngZLIﬂINDs ‘ ‘ GREECE FINLAND AUSTRIA FRANCE

ITALY 1
PORTUGAL

Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Adj. 18, Game Pricing, USA & International (non-Euro) and Euro 1-12 Summary &
International (Euro) Standard Pricing Select Tables, summarizes Standard or Custom Pricing Schemes & the Dip Switch Setting required.

Appendix J: Coin Cards (USA &
1 Intn'l Pricing Defaults)



N APPENDIX A N

o . fé%: Pinball Game Firmware (White Star Board System* Only) Table g . fé%:
W See website for the latest International Code or Updated USA version / checksums W
Chip  Program USA ver. & Bd. Raw Chip  Program USA ver. & Bd. Raw
ROM Size  Part N° Check Sum Loc. Part N2 ROM Size  Part N° Check Sum Loc. Part N2
Harley-Davidson® (Notes 4, 5, 6) Orlglnal ( 1999 2001)
Game ROM (M) 965-0319-67 960-5009-00
Sound 512K)  965-0320-67 A S 050 960-7001-02
Display M 965-0321-67  A1.04| SFC7C ROM 0 960-5015-01
Voice 1 8M 965-0322-67  1.00 [$CD26 U17 960-5016-00
Voice 2 8M 965-0323-67  1.00|$9396 U21 960-5016-00
Voice 3 8M 965-0324-67  1.00 | $FB72  U36 960-5016-00
Voice 4 M 965-0325-67  1.00|$6100 U37 960-5015-01 R
-
» Harley-Davidson® (Notes 4, 5, 6, 8) 2nd Edition (2002-2003) 88<

Apollo 13 (Note 1) Game ROM (1M)  965-0319-67A  A1.08 TN 960-5009-00 KNS
Game ROM 965-0208-00  A5.01 | $09FF U210 960-5009-00 Display AM 965-0321-67A A1.05| $B594 ROM 0 960-5015-01 S35
Sound o K)  965-0212-00 5244 U7 960-7001-02 RFE
Display AM 965-0213-00  A5.00 | SB92B ROM 0 960-5015-01 » Harley-Davidson® (Notes 4, 5, 6, 8) 3rd Edition (2004) -89
BEL G mees Tma b e SR Ry MRIEST 8¢ muee B

. - - o5
Voice 3 4M)  965-0211-00  1.00 | $08EE U36 na (masked spay BIL
Striker Xtreme (Notes 4, 5)

Golden Eye (Note 1) 0326,

GamoROM (1) = 965021442  Ad.04| SIFEF U210 960-5009-00 Game ROM (M) Seo0ss0s  Al03|SEAER U2° 96020070
Sound K) 965-0217-42 1.00 [ $D615 U7 960-7001-02 Display 2 965-0328-68  A1.03]| $1957 ROM 0 960-5015-01
Display 4M 65-0218-42 A4.00 | SEGED ROM 0 960-5015-01 Voice 1 8 965-0329-68 .00 [ $482A U17 960-5016-00
Voice 1 4M 965-0215-42 00 [$3E32 U17 n/a (masked Voice 2 8 965-0330-68 00| $7312  U21 960-5016-00
Voice 2 4M 965-0216-42 1.00| $71F0  U21 n/a (masked Voice 3 8 965-0331-68 .00 | $DE2F U36 960-5016-00

- Voice 4 8 965-0332-68 .00 | $C508 U37 960-5016-00

Twister (Note 2)

Game ROM (1 11\/2}() 965-0210-41  A4.05| SEOFF U210 960-5000-00 NFL (Notes 4, 5) Noton CD-R or Websﬂe: Code through Distributor Only.
oun -0221- . -7001- ROM (1 7 .00] $D2FF U210
Display M) 965020241  A4.00]SFDO1 ROMO  960-5015-01 Soma oM (1) 38203378 A1GR 0 380700103
Voice 1 4M 965-0220-41 1.00[$3650 U17 960-5015-01 Display 2 902034973 A1dl|3s4sa HOMO 960-5015-01
Voice 2 4M 965-0223-41 1.00| $9300 U21 960-5015-01 Voice 1 8 965-0342-73 .00 u17 960-5016-00
ID4: Independence Day (Note 2) Voces (oM  Seposaars 100 Vel 980-8012.00
ndependence Day (Note oice : -
Game ROM (1M) 965002445 A2.02| SCFF U210 960-5009-00 Voice 4 8M) 965034573  1.00 us7 960-5016-00
Sound 512K)  965-0227-45  1.00($222B U7 960-7001-02 ;
DS M B dmimy tono mmmhy ey shostou(Noles o)
oice X ROM (1M 72 A2.11] $49FF U21
Voice 2 4M)  965-0226-45  1.00 | $206E  U21 960-5015-01 Same oM (1) Se20aaa s A3 U210 960700709

Spacs T oS D) Dl M wwen aieECs towo oy
pace Jam (Note Voice . 4 -
Game ROM (1 965022943  A3.00 | SEGFF U210 960-5009-00 dloe 2 8 oo 08sT 12 90| g2k U2l 9e0-301838
Sound W Be0sasds  “Teo|SEr U2 980-7001-02 Voice 3 M) 965033872 Q0| S41AE  U36 960-5016-00
Display M 965-0234-43  A3.00) $0057 ROM 0 960-5015-01 - -

Bl @ wmen Tmigg s High Roller Casino (Notes 4, 5)
oice A - - - -
Voice 3 4M 965-0232-43  1.00 | $F32A  U36 960-5015-01 Game ROM %QQ_K) oo oado ey AJDDISAME a0 960200709
- - Display 2 965034865 A3.0057483 ROMO 960-5015-01

The Star Wars Trilogy - Special Ed|t|on (S E. ) (Note 2) Voice J Y 98034365 Q0185380 YT 980-2018-00
Game ROM 1"’2K 305-0250-56  Ad0S | SIEFE Y210 980-5009-09 Voice 3 8 965-0351-65 00| $1B54 U36 960-5016-00
Display M)~ 965-0239-56 A4 oo 8817 ROMO  960-5015-01 Voice 4 8M) 965035265  1.00]$D720 U37 960-5016-00
Voice 1 4M 965-0236-56 E66B  U17 960-5015-01 - =
Voice 2 AM 965-0237-56 180] 85888 U3 960-5015-01 Austin Powers™ (Notes 4, 5)

- Seporol (1, sepgsEy AMEDEEL w0 ssmeds
. oun “ - - . - -

The Lost World: Jurassic Park (Note 2) Display 4 965-003574  A3.00]36A34 ROMO  960-5015-0
Game ROM 1M£ 965-0240-53 A2.02 | SC8FF U210 960-5009-00 Voice 1 8| 965-0356-74 00 [$D2B9 U17 960-5016-00
Sound 512K)  965-0243-53 .00 [ $A35B U7 960-7001-02 Voice 2 8M 965-0357-74 ‘00 | $9E75 U21 960-5016-00
Display % o0e-0244-53  A2.01137F46  ROMO 980-2015-01 Voice 3 8! 965-0358-74 00| $51F3  U36 960-5016-00

olce - - B - - -
Voice 2 AM)  965-0242-53 00| $8DA4 U241 960-5015-01 Voice 4 M) 965-0359-74 00| $OAES U7 960-5016-00

The X-Files (Note 2) MONOPOLY® (Notes 4, 5)

Game ROM (1M 965-0245-46  A3.03 | SA2FF U210 960-5009-00 Game ROM },'}"@K) 965:0360-75  A3Z0| SUTEE U210 920509338
Sound 512K)  965-0248-46 00 (86648 U7 960-7001-02 Display 4 965-0362-75  A3.01| SA381 ROM 0 960-5015-01
Display 4M 965-0249-46  A3.00 | $66D0 ROM 0 960-5015-01 Voice 1 SM 965-0363-75 00 [$35E6 U17 960-5016-00
Voice 1 4M 965-0246-46 .00 ($349D U17 960-5015-01 Voice 2 8| 965-0364-75 00 | $B35A U21 960-5016-00
Voice 2 4M 965-0247-46 .00 | $629C U21 960-5015-01 Voice 3 8M 965-0365-75 ‘00 | $8A9F U36 960-5016-00

Stg rshL%Jro?’\;n) °rs (Q'\éf? E)gsg)sg A2.00 | $85FF U210 960-5009-00 Playboy (Notes 4, 5, 7)

ame a - A - -
Sound ' (512K) 965028389  T00|SedB2 U7 960-7001-02 SomaroM () SR0RLTR  ATORISECE LRO  2R3000i s
Display 4 965-0254-59  A2.00) SE77B  ROM 0 960-5015-0 Display 4 965-0369-76  A5.00 | SASFF  ROM 0 960-5015-01
Voice 1 4 965-0251-59 .00 [ $152A U17 960-5015-0 oice 1 8| 965-0370-76 00 [ $9ABE U17 960-5016-00
Voice 2 AM 965-0252-59 .00 %0291 U21 960-5015-0 Voice 2 8| 965-0371-76 00 | $9F34 U21 960-5016-00
Voice 3 4 965-0255-59 00| $95A7  U36 960-5015-0 Voice 3 8! 965-0372-76 00| $374B  U36 960-5016-00
- - — Voice 4 8 965-0373-76 .00 | $237A U37 960-5016-00

Viper Night Drivin’ (Note 4)

gam% ROM 1 '1\QK) ggg ggg? gg A "8(1) ESFE u210 ggg 988519 89’ RollerCoaster Tycoonm (Notes 4, 5, 7)
oun 4 - : -7001- Sound 512K)  965-0374-78 $F663 U7 960-7001-02
Display 4 965-0272-35  A2.01]$C17D ROM 0 60-5015-0 Game ROM (1 965-0375-78  A7. 02||$E5F u210 960-5009-00
Voice 1 4M 965-0267-35 00198018 U1 960-5015-0 Voice 1 8M 965-0377-78 3C4A U 960-5016-00
Voice 2 4 965-0268-35 0092157 - U2t 960-5015-0 Voice 2 8! 965-0378-78 0 0o7A Uzl 960-5016-00
Voice 3 AM 965-0269-35 .00 | $B5A6 U36 960-5015-0 Voice 3 8M 965-0379-78 00 D7 960-5016-00
Voice 4 4 965-0270-35 00| $DO1E  U37 960-5015-0 Display 4 %2088 ardl| 380D US Dlsp Cntrlr.
LOGSt Inﬂgﬁac:e gNOtegf?s)ozaz 60  A1.01]$B2FF U210 960-5009-00 The Simpsons” Pinball Party (Notes 4, 5,7)
ame . -5009- Sound 512K)  965-0381-77  1.01 | SAZEE ~U7 960-7001-02
oun 212K)  965-0287-60 00 [SAGAE U7 960-7001-02 Omdrom [0 30203077 AkQ0| SAFFE Usto 960-5009-00
Display 4 965-0288-60  A1.02] $32AB ROM 0 960-5015-0 Voice 1 8M 965-0383-77 .00($9719 U17 960-5016-00
¥0 Ce; iy ggg-g%gg-gg -88 gg% Hg ggg-gg g-g Voice 2 8! 965-0384-77 1.00 | $16ED  U21 960-5016-00
Voice 2 4 9o2:0284-00 Q0|28els ugl 880-5012-0 Voice 3 M 965-0385-77  1.00 | SADCE U36 960-5016-00
oice y g Voice 4 8| 965-0386-77  1.00 |$E7E5 U37 960-5016-00
Voice 4 M 965-0286-60 00]%8971  U37 960-5015-0 Display 4 965-0387-77  A4.00| $8A03 U5 DC PCB 960-5015-01
ngZi":O(MNOt&;) 0650268040 AZ0S|SBIFE U210 460.5009.00 Terminator® 3: Rise of the Machines™ (Notes 4,5,7)
ame -0289- 2. -5009- Sound 512K)  965-0388-79 1.0 | $D2FD 960-7001-02
Sound 212K)  965-0294-40 001 S0CC8 U7 960-7001-02 Omdrom fn 982032578 AkQ0) SPaFP u21o 960-5009-00
Display 4 965-0295-40  A2.00] $C929 ROM 0 960-5015-0 Voice 8M 965-0390-79 1.00 [ $1838 960-5016-00
Voice 1 y 985023049 0012975 WIT 380-2015:0 Voice 2 8! 965-0391-79 1.00| 3tops  U3] 960-5016-00
Voice 2 4 oex02a1-40 00| 255EF val 880-5012-9 Voice 3 M 965-0392-79 1.00 | $89DA U36 960-5016-00
oice y g Voice 4 8| 965-0393-79 1:00 | $1200 U37 960-5016-00
Voice 4 965-0293-40 -00]5DB69  U37 960-5015-0 Display 4 965-0394-79  A4.00| $6E49 U5 DC PCB 960-5015-01
S%Uth Fn’g{/lk (m;tes géss 3301 71 A1.03] $58FF U210 960-5009-00 The Lord of the Rings™ (Notes 7 8)
ame -0301- . - Sound 512K)  9650401-80  1.01($36BC U7 960-7001-02
Sound 512K)  965-0306-71 00(91286 U7 960-7001-02 Game ROM (1 965-0402-80 A10.00 ] $84FF U210 960-5009-00
Display 4 965-0307-71 A1.01] $166F ROM O 960-5015-01 Voice 1 SM 965-0403-8 1792 U 960-5016-00
Voice 1 8 985-0302-71 001 %78F8, Y17 380-2018-09 Voice 2 8! 965-0404-80 1.00 | $67F1  U21 960-5016-00
Voice 2 8 oex0s0e-r1 00| 2288C vzl 980-5016-00 Voice 3 M 965-0405-80 1.00| $89B6  U36 960-5016-00
Voice & 8 90e-030d-71 001 2A0D9 UZe 380-5018-00 Voice 4 8| 965-0406-80 1.00 | SEA49 U37 960-5016-00
oice -0305- . - Display 4M 965-0407-80 A10.00|$1669 U5 DC PCB 960-5015-01
footnotes : 1 — 8 see the bottom of the next page (A2).
Appendix A: Pinball Game

1 Firmware Table
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APPENDIX A
Pinball Game Firmware (White Star Board System* & S.A.M. System™* Only) Table .

8ee website for the latest International Code or Updated USA version / checksums

Chip  Program USA ver. & Bd. Raw
ROM Size  Part N2 Check S8um Loc. Part N2
Ripley’s Believe It or Not!® (Notes 7, 8) Spider-Man™ Pinball (S-M) (Notes 7, 9)
Sound 512K)  965-0408-81 D93D U7 960-7001-02 BootB-02  (8M) 965-BOOT-SAM 2.10 | $F625 U9 960-5016-00
Game ROM (1 965-0409-81 A .20 43FF U210 960-5009-00 . nproqrammed
Voice 1 8M 965-0410-81 .00 [ $067B  U17 960-5016-00 Memory Stick 128MB (970-0128-00) Verswn Sgstem Bin Fi .
Voice 2 8 965-0411-81 00| $C8B8 U21 960-5016-00 English + Spanish 1.3ES spd_1_30_es.bin
Voice 3 8M 965-0412-81 .00 [ $64C2 U36 960-5016-00 English + French 1.3EF 1.27+ spd_1-30_ef.bin
Voice 4 8 965-0413-81 00| $5341  U37 960-5016-00 German-+French 1.3GF 1.27+ spd_1-30_gf.bin
Display 4] 965-0414-81  A3.00 | SDE4B U5 DC PCB 960-5015-01 English + ltalian 1.3El 1.27+ spd_1-30_ei.bin
- NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—
Elvis® (Notes 7, 8)
Sound 512K) = 965-0415-84 .00 | $8CD2 960-7001-02
Game ROM (1 965-0416-84  A5.00 | $50FF U210 960-5009-00
Voice 1 8M 965-0417-84 .00 [$538D  U17 960-5016-00
Voice 2 8 965-0418-84 00| $8BCD U21 960-5016-00
Voice 3 8M 965-0419-84 .00 | $60F8  U36 960-5016-00
Voice 4 8 965-0420-84 .00|$14D8 U37 960-5016-00
Display 4] 965-0421-84  A5.00 | SA1TF6 U5 DC PCB 960-5015-01
The Sopranos®" (Notes 7, 8)
Sound 512K)  965- 0422-85 4.00 geBsA uz 960-7001-02
Game ROM (1 965-0423-85  A5.00 | $5BFF U210 960-5009-00
Voice 1 8 965-0424-85 3.0 1E  U17 60-5016-00
Voice 2 8M 965-0425-85 .04 [$C14C  U21 960-5016-00
Voice 3 8 965-0426-85 04| $47A3  U36 960-5016-00
Voice 4 8 965-0427-85 .04 | $ADCD U37 960-5016-00
Display 4] 965-0428-85  A5.00 | SBABB U5 DC PCB 960-5015-01
NASCAR® (Notes 7, 8)
Sound 512K) 965-0429-86 2.00 | $32B3 960-7001-02
Game ROM (1 965-0430-86  A4.50 | S39FF U210 960-5009-00
Voice 1 8 965-0431-86 2.00 [ $CFFB U17 960-5016-00
Voice 2 8M 965-0432-86 2.00 [ $22C0 U21 960-5016-00
Voice 3 8 965-0433-86 2.00 [ $5FC8 U36 960-5016-00
Voice 4 8M 965-0434-86 2.00 [ $2902  U37 960-5016-00
Display 4 965-0435-86  A4.00 | $92BD U5 DC PCB 960-5015-01
Grand Prix (Notes 7, 8)
Sound 512K) 965:0429-91 V1.0 | $6F89 U7 960-7001-02
Game ROM (1 965-0430-91  A4.50 | SSEFF U210 960-5009-00
Voice 1 8 965-0431-91 1.00 [ $CEOE  U17 960-5016-00
Voice 2 8M 965-0432-91 1.00 | $F4C6  U21 960-5016-00
Voice 3 8 965-0433-91 1.00 | $057D U36 960-5016-00
Voice 4 8M 965-0434-91 1.00 | $2646_ U37 960-5016-00
Display 4 965-0435-91  A4.00 | SDASE U5 DC PCB 960-5015-01
[NDSE] (Notes 7, 8
und 512K)  965-0436-97 960-7001-02
Game ROM (1 965-0437-97 u210 960-5009-00
Voice 1 8M 965-0438-97 u17 960-5016-00
Voi ce 2 8 965-0439-97 u21 960-5016-00
Voice 3 8 965-0440-97 U36 960-5016-00
Voice 4 8M 965-0441-97 u37 960-5016-00
Display 4 965-0442-97 U5 DC PCB 960-5015-01

** GAMES BELOW THIS LINE / NEXT COLUMN ARE S.A.M. SYSTEM GAMES

VA0 0000400000000 0040404

TO ORDER MEMORY STICK WITH GAME FILES
FROM YOUR DISTRIBUTOR, USE SPI PART
NUMBER 970-0128-00 & INCLUDE THE
GAME NAME / LANGUAGE FILE(S) DESIRED.

VL0000 0000000000400004

World Poker Tour™ Pinball (WPT) (Notes 7, 9)
BootB-02 (8M)  965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unpro_({rammed

Memory Stick 128MB (970-0128-00) Version System Bin Fi
English + Spanjsh 1.12AL 1.17+ WPT0112AL .bin

nglish Only 1.12A 117+ PT0112A.bin
English + French 1.12AF 1.17+ WPTO0112AF .bin
French Only 1.12F 117+ WPTO0112F .bin
German + French 1.12GF 117+ WPTO0112GF .bin
German Only  1.12G 117+ WPT0112G bin
English + Itallan 1.12Al 1.17+ WPT0112Al.bin
Italian Only 1.121 117+ WPTO0112l.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—

The Simpsons™ Kooky Carnival Redemption (Note 9)

BootB-02  (8M) 965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unprogrammed
Memory Stick 128MB (970 01 28-00) Version Bin Files:
English Oncljy .05 SKC0105.bin
English New Jersey nly  0.09NJ SKCO0090NJ.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 5.5MB +/—

©Disney'’s Pirates of the Caribbean Pinball (POTC) (Notes 7, 9)
BootB-02 (8M)  965-BOOT-SAM 1.06|$2014 U9 960-5016-00

unpro. rammed

Memory Stlck 128MB (970-0128-00) Version System Bin File: .
English + Spanish 1.15AS 117+ POTC115AS.b!n
English + French 1.15AF 117+ POTC115AF .bin
German + French 1.15GF 1.17+ POTC115GF.bin

English + Italian 1.15Al 117+ POTC115Al.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Family Guy™ Pinball (FG) (Notes 7, 9)

BootB-02  (8M) 965-BOOT-SAM 2.09 | $10A3 U9 960-5016-00
unpro_({rammed
Memory Stlck 128MB (970-0128-00) Version System Bin Fi
English + Spanish 10.00AL 23+ FG1000AL.bin
English + French 10.00AF 1 23+ FG1000AF.bin
English + German 10.00AG 1.23+ FG1000GF.bin
English + Italian 10.00Al 1.23+ FG1000Albin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Pinball Game
Firmware Table

footnotes:

1 ROMSs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.: 520-5055-01
2 ROMs on CPU/Sound Bd.: 520-5136-10 Mono) & Displa Cont Bd.: 520-5055-01
3 ROMSs on CPU/Sound Board: 520-5136- éMono)g/ CC 11-97) &
Display Controller Board: 520-5055-02* (*F

Appendix A:
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APPENDIX A

Pinball Game Firmware Table

Chip  Program USA Bd. Raw Chip  Program USA Bd. Raw
EPROM _ Size  Part N2 Ver. Loc. Part N2 EPROM _ Size  Part N2 Ver. Loc. Part N2
Laser War Lethal Weapon 3
CPU 256K)  965-0004-00  LWAR.C5 c5 960-5007-00 CPU 512K)  965-0082-00  A2.08 c5 960-7001-02
Sound o (256K)  965-0005-00 J5 960-5007-00 Voice 1 M 965-0083-00 Uiz 960-5010-00
Sound o) (256K)  965-0006-00 J6 960-5007-00 Voice 2 2M 965-0084-00 U21 960-5010-00
Sound oy (256K)  965-0007-00 J7 960-5007-00 Sound 256K)  965-0085-00 u7 960-5007-00
Display 2M 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display oM 965-0087-00  A2.06 ROM 1 960-5010-00
Sound 256K)  965-0008-00 7F 960-5007-00 Used on Display PCB 520-5055-00)
Sound 1 512K)  965-0009-00 6F 960-7001-02
Sound 2 512K)  965-0010-00 4F 960-7001-02 QR
Display E M)  965-0087-04 ROM 0 960-5015-00
Secret Service Used on Display PCB 520- 5055 01)
CPU 256K)  965-0011-00  A4-6 B5 960-5007-00
CPU 256K)  965-0012-00  A4-6 C5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 CPU 512K) 965-0119-00  A1.03 c5 960-7001-02
Voice 2 512K)  965-0015-00 4F 960-7001-02 Voice 0 aM 965-0132-00 ui7 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 2M -0133-00 021 960-5010-00
S B0 RS . Buo RN
Ispla - - B
TorFPUedo A"ez%eK 965-0016-00  A2-1 B5 960-5007-00 Dishiay Flead on Diaplay POE 520505500 ROM1 960-5010-00
&PU 236K]  965-0017-00  AD-1 c3 960-5007-00 sed on Dispiay -5055-00)
el BE Eh 4 e
oice -0020- Displ aM 965-0122-00 _ A1.05 ROM 0 960-5015-00
Sound 256K)  965-0018-00 7F 960-5007-00 spiay {04 on Beoiay PR 520-805501)
TiCme Machine Rocky & Bullwinkle & Friends
PU 128K)  965-0021-00  A2-4 B5 960-5006-00 12K)  965-013 A1.30 c5 960-7001-02
CPU 256K) 965-0022-00  A2-4 Cb 960-5007-00 Yo 3 e 013500 3 U17 960-5015-00
Voice 1 512K)  965-0024-00 6F 960-7001-02 Voice 1 2 o100 021 960-5010-00
Voice 2 512K)  965-0025-00 4F 960-7001-02 Sound 256K)  965-0141-00 U7 960-5007-00
Sound 256K)  965-0023-00 7F 960-5007-00 Display aM) © 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
CPU 256K)  965-0046-00  A2-4 B5 960-5007-00 P 12K)  965-0143- A5.13 c5 960-7001-02
CPU 256K) 965-0047-00  A2-4 Cb 960-5007-00 V- ) Seelaaoo U17 960-5015-00
Voice 1 512K)  965-0049-00 6F 960-7001-02 Voice 1 2 é 965-0145-00 U21 960-5010-00
Voice 2 512K)  965-0050-00 4F 960-7001-02 Sound 256K)  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
128K)  965-0031-00  A2-7 B5 960-5006-00 P 12K)  965-0148- A1.12 c5 960-7001-02
CPU 256K)  965-0032-00  A2-7 Cb 960-5007-00 V- ) Seelaa00 U17 960-5015-00
Voice 1 512K)  965-0034-00 6F 960-7001-02 Voice 1 2 é 965-0150-00 u21 960-5010-00
Voice 2 512K)  965-0035-00 4aF 960-7001-02 Sound 256K)  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
R%bocop Tales from the Crypt
PU 256K)  965-0036-00  A3-4 B5 960-5007-00 P 12K) " 965-0157- A3.03 c5 960-7001-02
CPU 256K) 965-0037-00  A3-4 Cb 960-5007-00 V- 3 e 012500 U17 960-5015-00
Voice 1 512K)  965-0039-00 6F 960-7001-02 Voice 1 iy S p1e800 U21 960-5010-00
Voice 2 512K)  965-0040-00 4aF 960-7001-02 Sound 256K)  965-0160-00 u7 960-5007-00
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 Who’s Tommy
CPU 128K 965-0026-00 A3-2 B5 960-5006-00 P 12K) 6! 62- A4.00 5 960-7001-02
CPU 256K)  965-0027-00  A3-2 Cb 960-5007-00 G 1 3 e 018200 U17 960-5015-00
Voice 1 512K)  965-0029-00 6F 960-7001-02 Voice 2 4 965-0166-00 021 960-5015-00
Voice 2 512K}  965-0030-00 4aF 960-7001-02 Voice 3 4 965-0167-00 U36 960-5015-00
Sound 256K)  965-0028-00 7F 960-5007-00 Voice 4 4 965-0168-00 U37 960-5015-00
Sound 512K)  965-0164-00 07 960-7001-02
Back to the Future Display 4M)  965-0163-00  A4.00 ROM 0 960-5015-00
CPU 256K)  965-0041-00  A2-0 B5 960-5007-00
o, @ mwag oo @ gesgr®y  WIE Royal Rumble
oice -0044- -7001- CPU 512K)  965-0169-00  A1.06 c5 960-7001-02
Voice 2 512K)  965-0045-00 4aF 960-7001-02 Voice 1 SR g801e9-00 U17 960-5015-00
Sound 256K)  965-0043-00 7F 960-5007-00 Voice 2 4 965-0173-00 021 960-5015-00
O N e E
The Simpsons oun 0170-
EBH j2 sesgosiog A B 960 5006-00 Display AM 965-0170-00  A1.02 ROM 0 960-5015-00
el B Ern A sefere  Guns N'Roses
oice CPU 512K)  965-0175-00  A3.00 c5 960-7001-02
Sound 256K)  965-0053-00 7F 960-5007-00 Voice 1 ) 965-0178-00 U17 960-5015-00
Voice3  law  see0ido0o U3 980:5015:00
Checkpoint oice -0180- -5015-
o) g wemw M7 B mme s R EIE U SRINE
cry 2 oea-0134-00 % 900-5007-00 Display AM) © 965-0176-00  A3.00 ROM 0 960-5015-00
Voice 2 1M 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
el A pEhes o mas
olce a = = -
Teenage Mutant Ninja Turtles Voice 3 4M 965-0187-01 U36 960-5015-00
CPU 128 g 965-0061-00 A1.04 B5 960-5006-00 Sound 512K)  965-0185-00 u7 960-7001-02
ey O EERER MO & dRamR BB M R0ER me Bu 8RR
LR O — - -
oun = =
Display 512K; 965-0066-00  A1.04 us 960-7001-02 Mary Shelley’s Frankenstein *
512K) 965018800 A1.03 5 960-7001-02
Batman ey EENEE o g
CPU J28)  sesoner00  ATOS B5 960-5006-00 Voice 3 v 962019400 U6 960-2012:00
CPU 256K)  965-0135-00 A1.06 C5 960-5007-00 Sound 512K)  965-0191-00 u7 960-7001-02
voed %Mé 962.0005°00 uir 960-5010-00 Deplay: (i) sce018900  Ato3 ROM 0 960-5015-00
Salnd o5 )K) ik S U7 288300780 Display AM 965-0190-00  A1.03 ROM 3 960-5015-00
spla’ . - -
spay Baywatch * (CPU Board 520-5003- 04)
i CPU 512K)  965-0195-00  A4.00 960-7001-02
Star Trek 25th Anniversary Voice 1 ) 962019600 3 960-5015-00
CPU 512K)  965-0072-00 A2.01 C5 960-7001-02 Voice 2 AM 965-0197-00 U21 960-5015-00
Voice 1 2M 965-0073-00 u17 960-5010-00 Sound 512K)  965-0199-00 u7 960-7001-02
\S/gluC: 2 %’%/I k) ggg—gg;g—gg 831 88812889288 Display* 4M; 965-0200-00  A4.00 ROM 0 960-5015-00
Bound, R TR atoo é 920-5001-00 Display* aM 965-0201-00  A4.00 ROM 3 960-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
CPU 512K)  965-0077-00  A4.08 c5 960-7001-02 Sy 2ARK) 88-0202°080 A2 8%, 880-7001-02
Voice 1 2M 965-0078-00 u17 960-5010-00 Voice 2 965-0204-00 u21 960-5015-00
Voice 2 2M 965-0079-00 u21 960-5010-00 Sound 512K)  965-0205-00 u7 960-7001-02
Sound 256K)  965-0080-00 ur 960-5007-00 Display* 4 965-0206-00  A3.00 ROM 0 960-5015-00
Display 1M) 965-0081-00  A4.01 us 960-5009-00 Display* 4M 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. |
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8emi-Conductors / Integrated Circuits (I.C.) / Relays Cross-Reference Table

APPENDIX B

W e g | EEL  wie coo b eow
R ATION, BLO DAMP DIODES AND/OR DIOD D
Diode 1N4001 112-5001-00 NTE552 ECG552 |-—-—- 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 |-—-—-  |-—-—-
Diode FR302 112-5009-00  |NTE588 | ECG588 |- —-—- SK5014
Diode, Signal | 1IN914 112-5014-00 |-—-—- |-—-—- |-—-—- |-—-—-
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part Ne: |- —-— - |-—-—~- 276-066B |- —-—-
T1-3/4 GaAlAs) | 165-5100-00)
R DIOD
Diode 1N4742A 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 1N5228 3.9v 112-0053-00 NTE5007A | ECG5007A |- —-—- SK3A9
2 Diode 1N5234B 6.2v | 112-0047-00B | NTE5013A |ECG5013A | 276-561 SKB6A2
Diode 1IN5379 110v_ [ 112-0072-00  |NTE5157 |ECG5157 |- —-—- SK110X
Diode 1IN6267A 6.8v | 112-5011-00  |NTE4902 |ECG4902 |- —-—- |- —-—-
Diode 1N4752A 33v_ | 112-5010-00A |NTE147A |ECG147A |- —-—- SK33V
Diode 1N4736 6.8v 1w | 112-5007-00 | NTE5071A |ECG5071A |- —-—- |- —-—-
DA OR - BN. PNP AND/OR SCR
FET Trans. STP20N10L 110-0106-00 NTE2987 |ECG2987 |-—-—- |-—-—-
FET Trans. STP19NO6L 110-0088-00 NTE2985 |ECG2985 |-—-—- |-—-—-
FET Trans. VNO2N 110-0089-00 |-—-—- |-—-—- |-—-—=- |-—-—-
NPN Trans. 2N4401 110-0073-00 NTES85 ECG85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTE48 ECG48  |-—-—- SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 |-—-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N3904 110-0069-00 NTE123AP |[ECG123AP|276-2009 |- —-—-
3 NPN Trans. TIP122 110-0067-00 NTE261 ECG261 276-2068 SK3896
NPN Trans. MJE15030 110-0101-00 NTE375 ECG375 |-—-—- SK9118
PNP Trans. 2N5401 110-0078-00 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|-—-—-  |-—-—-
BRID A 2 B Comments:
DB3501 or .
4 BR (Present) CM3501 112-5000-00 For White Starl/O Bds., BR = 35 Amp @ 100v P.L.V.
NEL A Comments:
FRL-264 For PPB, Power Supply, & White Star I/0 Boards,
5 Relay D024/02CK | 190-5002-00 | B2l 54y DC 10 Amp DPDT
Relay DoGeodcy | 190-5001-00 E%rla?/zusscgcr:dg 'Amp 4 Pole DT
Appendix B: Semi-Conductors / ...
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N APPENDIX C

g . fé%: Production Start Date, Manual Part N2, ROM Size & Positions and 2 Bl
v Jumper W6 Installed Notei (White Star Board System & S8.A.M. System Only*) e

N CPU/Sound Board Sound U7 512K = Producti CPU/Sound Board Sound U7 512K
Game Name | Rrodugtion | o580 g Board Game U210 1MB | 553 Game Name Start Date | CPUSound Board Game U210 1MB
White Star a2 € | CPU/Sound Board Voice ROMS: s> White Star and Manual | CPU/Sound Board Voice ROMS:
Bd. @ v |8nd Manual — EGS Board 8ystem™ Part N Z
. System Part Nr. 322 Y artNe. | ut7 | u21 | u3e | U37
For complete Appendix Information for Games Laser War 54 Elvis® QUG 04 4 8MB 8MB 8MB 8MB
through Batman Forever, see any Service Game Manual TheS - FBE(E)B%OSB -00
between Apollo 13 through Ripley’s Believe It or Not! € S0pranos
or on-line at our website www.sternpinball.com/parts.htm; % 780-5085-00 | SMB | 8MB | BMB | 8VB
also available on CD-R, 970-2003-00 (The Simpsons™ 56 NASCAR® JUL 05 8MB 8MB 8MB 8MB
Pinball Party, T3® and The Lord of the Rings™ ). 780-5086-00
Apollo 13 NOV 95 Not 57| Grand Prix SEP 05 8vB | 8MB | 8B | &wB
2| (A13) 780-5044.00 | “MB | 4MB | 4MB | jgeq | N/2 780-5091-00
30 Golden FEB 96 4AMB 4AMB Not Not n/a | See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Eye 780-5042-00 Used Used Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
Twister APR 96 Not Not
31 780-5041-00 | AMB | 4MB | coq | Used | /2 Production | S.A.M. System CPU/Sound Board
ID4: Independ- | JUL 96 Not | Not | . g‘i\aﬁe é\lame Start Date Boot EPROM U9
32 ence Day 780-5045-00 AmB AmB Used | Used | @ -A.M. 8ystem Part Nr. 965-BOOT-SAM (Programmed)
Space OCT 96 Not ™ ] .
33 #]m o ,7:?5% %0743_00 4MB 4MB 4,\IIVItB U ,\Tet d n/a |58 }/\\ll\?l:r’l%l:’oker Tour ;g(l)\l 50(?88-00 8MB \/82012+ CQIF(ggrsn LSg
34| Jhe otar wars AMB | 4MB 0! 0! nl/a The Simpsons™ APR 06 B-02 chksum LOC:
%"OEV -ISVSI Elg jﬁﬁ%ofﬁ'oo Uﬁetd Uﬁetd 59| Kooky Carnival 780-5090-00 | SMB | v21i $Fe25 U9
35| ! he Lost ivorla: 4MB | 4MB 0 g n/a ©Disney’s AUG 06 B-02 chksum LOC:
duressioPark__ 760-5053.00 Uﬁetd Uﬁetd 60| pirates of the Caribbean | 780-5092-00 | ®MB | v21+ §Fe25 U9
35| Jhe AMB | 4MB 0! 0! nl/a Famil Guy™ DEC 06 B-02 chksum LOC:
)S(taF:ff:p K%’\-fg;‘ﬁ-oo Used Uﬁ;d b 780509300 | SMB | v2ii gFe25 U9
37 4MB 4MB 4MB n/a Spider-Man™ MAY 07 B-02 chksum LOC:
Toopers 760605500 Used 62 780500400 | BB | 21+ SFe5  Ug
iper Ni
38| i 780-5035-00 | 4MB | 4MB | 4MB | 4MB | n/a | Games 58 - current, S.A.M. System : CPU/Sound & I/O Power Driver PCBs
Lost In JUN 98 differ than White Star (previous Games 29 — 57); Disp. Controller Not Required.
39 Space 780-5060-00 4MB 4MB 4MB 4MB n/a
Godzilla SEP 98
40 780-5040-00 4MB 4MB 4MB 4MB n/a
South JAN 99
41 Park 780-5071-00 8MB 8MB 8MB 8MB W6
42| Harley- AUG 99 sVB | sMB | 8MB | 8MB | We

a | Davidson® 780-5067-01
42| Harley-David- | SEP 02
b | son®2nd Ed. 780-5067-10
42| Harley-David- | OCT 04
¢ | son® 3rd Ed. 780-5087-00

8MB 8MB 8MB 8MB W6

8MB 8MB 8MB 8MB W6

| Xiame 780506801 | BB | 8MB | svB | avB | we
43| NFL T s | VB | awB | evB | awB | we
“|Shootour | 7a0sorvor | OMB | avB | av | G | ws
45| Hioh Foller 1 BN Ot 0o | VB | ovB | awB | svB | we
46| Hustn M era0o | SMB | 8MB | 8vB | svB | we
47| MONOPOLY® | SEPOL _ | v | avB | awB | & | we
48| Playboy P2 0| &MB | 8vB | 8vB | svB | we
40| Fotoon | %a0s0as0| BMB | BuB | avB | O | we
50| The Simpsons» | JAN 03 8VB | 8vB | 8MB | svB | We

Pinball Party 780-5077-00

T3®@: Rise of MAY 03
the Machines™ | 780-5079-00

51 8MB 8MB 8MB 8MB W6

The Lord of NOV 03

the Rings™ 780-5080-00
Ripley’s Believe | APR 04

53| jtorNot® | 780-5081-00 | 8MB | 8MB | 8B | 8MB

+ Additional Information for Installed Jumper (above games 41-51):

e Installed W6 so 8MB ROMS can be tilized. See the CPU/Sound Board

Schematic (Sheet 2 of 3, Address Location 3E) in the games’ Service Game

Manual. Games 52 - 57 CPU/Sound Board differ than <51 (See Appendix D).

See Apdx. A for more detailed information on Pinball Game Firmware (ROM

Name, Size, Part Numbers, USA Version & Checksum and Board Locations).

52 8MB 8MB 8MB 8MB

Production Start ... Appendix C:
... Installed Note 1



) APPENDIX D )
g . fé%: Board Type (White Star Board System* Only) Table o . fé%:
WV WV
Game Elioper 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO
Name PP Driver Stereo upply Display Controller | Transmitter | Receiver | Application
529:9089,90 | 50-5137-00 | 520-5136-00 | 520-5198-00 | FBDI00. | so0-s055-01 | 8295108 | 220512500 | 5Bl Tiough |
Apollo 13 ) Light Boards 520-5130-01, -04 & -05 Magnet Interface,
Niscellaneous  7.Segment Display & Light Bd. 520-5130-06 Magnet Driver =12y Board
) Board 520-5130-02 Switch Membrane Board 520-5130-03
520-5080-00 520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
Golden E 520-5137-00 | 520-5136-00 | 520-5138-00 | 158'%’35 Dots | 520-5055-01 | Single GPTO | Single OPTO | over Up-Kicﬁer|
olden tye Miscellaneous Light Boards Mag. Processor X2 Driver Bd.  Relay Board
PC Boards: 520-5128-05 through -08 520-5143-00 520-5010-00
GAMES HEREON NO LONGER REQUIRE THE FLIPPER BOARD WITH THE WHITE STAR BOARD SYSTEM™
Game 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver Mono upply Display Controller ] Transmitter | Receiver | Application & App.
Twicter 520-5137-01 | 520-5136-10 | 520-5138-00 | J20090%00 | 520-5055-01 | §20.512400 | 220-5135:00 | &-Ball Trough
ste Miscellaneous Light Boards Mag. Drv. Bd.  Relay Board
PC Boards: 520-5145-01 through -07 520-5143-00 _ 520-5010-00
Independence | 520-5187-01 | 520-5136-10 ﬁszo-m 38-00 | 35 99 Dot | 520-5055-01 | 29018500 | S29B18308 | over Up-icietr
Day (ID4) Miscellaneous Light Boards Servo Mitr. Bd. 520-5082-00 | 520-5083-00 | Alien Head
PC Boards: 520-5149-01 through -10 520-5152-00 Long Hop or1o | Long Hop opPTO Enter
Soace Jam 520-5137-01 | 520-5136-10 | 520-5138-00 | e 0904700 | 520-5055-01 gﬁ%,g‘g‘é;?g gﬁ%,g‘g%?g Sl ioudn.
P Miscellaneous  2X 7-Segment Display Board
PC Boards: 520-5153-00
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
The, Ss%a”rlol%l 520-5137-01 | 520-5136-10 | 520-5138-00 | 13535 Dots | 520-5055-01 | Sigie 5PTO | Singie OPTO | over Up-Kicker
- E Mlscellaneous Relay Board
Special Boards: ___520-5010-00
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 | {85 20900, 520-5055-01 g%ﬂ’l‘g‘gﬁ’g g%ﬂ’;@%ﬁ,‘%’g O‘b'gral'j; rough, 520-5162.-00
World: J.P. MiscellaneousP DC Relay Bd. Shaker Mtr. Bd. Sensor on
C Boards: 520-5066-00  520-5065-00 Snagger Motor
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5155-00
The X.Fil 520-5137-01 | 520-5136-10 | 520-5138-00 | {35\ 35 Dots | 920-5055-01 | Single OPTO | Single OPTO |over Up-Kicker 3 Pos. Motor
SRR |\iiscellaneous 520-5082-00 | 520-5083-00 | File Cabinet | Bim can.
PC Boards: Long Hop opto | Long Hop opTO Enter Motor
Starship 520-5137-01 | 520-5136-15 | 520-5138-00 | o5 20a,00 | 520-5055-02 g%%g‘gﬁ?g g%ﬂ’;,g‘g%‘?g O‘{,‘Eral'j; rough,
Troopers Miscellaneous ~ 4X 7-Segment Display Board 520-5082-00 | 520-5083-01 L/R Orbit
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 Dots 520-5055-03 Single OPTO | Single OPTO | over Up-Kicker
Drivin’ Miscellaneous  Relay Board 520-5082-00 | 520-5083-01 Jump Ram
PC Boards: 520-5010-00 Long Hop opto | Long Hop oPto P P
520 5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Lost In Space 520-5137-01 | 520-5136-16 | 520-5138-00 | {35’ 35 Dois | 520-5055-03 | B OPTO | Dual OPTO | over Up-Kicker
Miscellaneous  Relay Board
PC Boards: 520-5010-00
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Godzila 520-5137-01 | 520-5136-16 | 520-5138-00 | 128 X 32 Dots | 520-5055-03 | DIAOPTO | Dual OPTO | over Up-Kicker
Miscellaneous Shaker Mtr. Bd.
PC Boards: 520-5065-00
520-5052-00 515-0173-00 | 515-0174-00 | 5-Ball Trough
South Park 20213701 | 520513616 | 520-5138-00 | S500%8%0 | 520505508 | YSOGH0 | YSOGHD | Sbal Tigueh
Miscellaneous 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opto [ Long Hop opto | Trough Enter
Harey: @ | 520518701 |.230.2188°38. | 520-5138-00 | EORPTN | 520505508 | TEPLEHE | FEPGEHE | qverlp-Rickar
1st-3rd* Mlscellaneous Relay Board Shaker Mtr. Bd. Diode Board 520-5082-00 | 520-5083-01 Motorcycle
Editions | PC Boards: _ 520-5010-00 _ 520-5065-00 _ 520-5146-00 Long Hop opTo | Long Hop opTo Enter
. 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
Striker 520-5137-01 | 520-5136-16 | 520-5138-00 | 158’35 Dois | 520-5055-03 | ‘Dial OPTO | Dual OPTO |over Up-Kioker| 39550 Niowa
NFL) Y e e L CE  YREel oruk oY sol- | 500.5082.00 | 520-5083-01 | Goalie Under- | _Sensor on
O =TTVl E R N o o o R o R T RO Y O N PAM OOl " 520-8152.00 | Long Hop opTo | Long Hop opto | Trough Enter | Goalie Motor
Sharkeys | 520°5187-64 | 520-5136-64 | 520-5138-00 | FIRPBHY 520505508 | FOPHH®  FOPLLD O TRUEN | §30-5104-00
Shootout MiscellaneousP Relay Board  Sol. Exp. Bd. OSens'or on
Boards: 520-5010-00 __520-5192-00 ?-Ball Motor
520-5052-00 515-0173-00 515-0174-00  4-Ball Trough - -
520-5137-01 | 520-5136-16 | 520-5138-00 | 3555 Dots | 520-5055-03 | ‘Dial PTG Dual OPTO _over Up-Kioker| 339319199
High Roller 520-5082-00 | 520-5083-01 Ball Lock Sensor on
Casino Long Hop ort1o | Long Hop opto | under Roulette RV(\)lwettle
Miscellaneous Dot Dlsplay (5X7) in Slot Mach. for UK ONLY> Sol- | 500-5196-00 | 520-5195-00 | Up/Dn Ram ce
PC Boards 520-5197-00 enoid Expander Be.| 2570 OBTO | 3-Pos, OPTO | in Slot Mach. Motor
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trou
Austin 520-5137-01 | 520-5136-16 | 520-5138-00 | 158 X'32"Dots | 520-5055-03 | ;5| OPTO | Dual OPTO |over Up-Kicger ?’2?‘5531?}100
Powers™ MiscellaneousP Relay Bd. (X3) for UK ONLY> Sol- | 520.5082-00 | 520-5083-01 | Time Machine | opro on Spiatm
Boards: 520-5010-00 oo arangn ] Long Hop opto | Long Hop opto Ramp OPTO on SpintMe
520-5137-01 | 520-5136-16 | 520-5138-00 | 3205095400 | 520-5055-03 | PEILZR | PEILEHD | ovBalj Trough.
MR \iiscellaneousP DG Relay Bd.  Mini-Dot Display (3 by 5X7) Jor WK ONLY> Sor. | 520-5218-00 | 520-5210-00 Bank
Boards: 520-5066-00 520-5197-00 (Electric C° Sign) oaneo ] 4-Pos. OPTO | 4-Pos. OPTO Door
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) APPENDIX D
g . fé%: Board Type (White Star Board System* & 8.A.M. 8ystem** Only) Table 2 Bl
y
Game 1/0 Power | CPU/Sound |Disp. Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver (old & new) upply Display Controller | Transmitter | Receiver | Application | & App.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 5205136-16 | 520-5138-00 | 135555 ots | 520-5055-03 | Dial OPTO | Dual OPTO |over Up-Kioker
Miscellaneous DC Relay Bd. Relay Bd. for UK ONLY> Sol-
PC Boards:  520-5066-00 _520-5010-00 D Y 1
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - N
RollerCoaster 520-5137-01 | 520-5136-16 | 520-5138-00 | 155°% 32 Dots fsi?(-igff-gﬁ Dual OPTO | Dual OPTO | over Up-Kicker ;‘%‘:p?ﬁ%é?%ﬂot
ycoon Mlscellaneous DC Relay Bd. Mini-Dot Display (3 by 5X7) or >Sol- § 500-5082-00 | 520-5083-01 |Behind 1-Bank | Switch Detec
BT I T N I T M T T ey e <o e ° | Long Hop opTo | Long Hop opo | Drop Target J on Wheel Spin
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gnﬁpsonsm 520-5137-01 | 520-5136-16 | 520-5138-00 | 158X 35 Dots | 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicﬁer
Pinball Miscellaneous ~ LED Bd. Color Dot Display (4 by 5X7) [EeASaieaD
Party PC Boards:  520-5219-00 520-5225-00 TV set) e
i 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gorminator® ) 520-5137-01 | 520513616 | 520-5138-00 | 13535 Dois | 520505508 | HalGPTO | Dual OPTO | over Up-Kioker
Rise of the  FYIRWHERIEIIN forUK ONLY 39¢] 515-7307-00 | 515-7308-00 | TXCannon
Machines PC Boards 520-5088.01 | Single OPTO | Single OPTO Trough
New 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - .
The Lord 520-5137-01 | 590.5300-00 | 520-5138-00 | 138 X35 Dots | 520-5055-03 | "Dyal OPTO | Dual OPTO |over Up-Kicker (3\9&27{‘,2,?2)
Rings™ VIR LT (R =i ol Joi= BN o1 YO R YT SN TN SIII g o UK ONLY 444} 515.7307.00 | 515-7308-00 |Orthanc Tower] 500-6747-00
PC Boards: _ 520-5242-00 _ Amplifier PCB 520-5239-00 o-s068.01 | Single OPTO | Single OPTO Trough (Black Rec.)
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 500-6775-00
Ripley's 520-5137-01 | 520-5300-00 | 520-5138-00 | 135535 Dots | 920-5055-03 | DI/ OPTO | Dual OPTO | over Up-Kicker] OPTO Trsevr
o? Neoﬂe@ Miscellaneous ~ 520-5236-00  OPTO Transmitter / Receiver [aAabminmall Il Yy il Il N2 L) Vari-Target | 520-5235:03
PC Boards: X3 Dot Display  Amplifier PCB 520-5239-01 20 .01 3-Pos. OPTO | 3-Pos. OPTO 9 X3 Aux. Drvr
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 520-5300-00 | 520-5138-00 | 383’35 Dois | 520-5055-03 | HIAIOPTO | Dual OPTO | over Up-Kicker
Elvis® ; for UK ONLY 44«
Miscellaneous 'Aux. Driver Bd.
PC Boards: 520-5068-01 _
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
The 520-5137-01 | 520-5300-00 | 520-5138-00 | 158X 35 Dots | 520-5055-03 | “Hyal OPTO | Dual OPTO |over Up-Kicker
Sopranos®™ Mci:s(:Bellanequs for UK gﬁ';g,;;‘
oards: 520-5068-0
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
NASCAR® 520-5137-01 | 520-5300-00 | 520-5138-00 | 138535 Dojs | 520-5055-03 | DI/ OPTO | Dual OPTO | over Up-Kicker| 33%:8778:00
CUCHINDESII Miscellaneous  520-5235-03  OPTO Transmitter / Receiver [RESainmd (Qty. 16)
PC Boards: x3 Aux. Drvr Amplifier PCB 520-5239-01 520-5068-01 Switch Detect.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
crand P w2510 | 520-5300-00 | 520-5138-00 | S20808300, | se0-s055-08 | $IE0L00 | 1501400 | Bl Trouon | sa0-6775-00
a Miscellaneous ~ 520-5235-03  OPTO Transmitter / Receiver [aAgitadnml (Qty. 16)
PC Boards: X3 Aux. Drvr Amplifier PCB 520-5239-01 20-5068-01 Switch Detect.
Game 1/0 Power CPU / Disg. Power | Dot Matrix | Dual OPTO | Dual OPTO | Dual OPTO OPTO Transceiver
Name Driver** Sound** upply Display | Transmitter | Receiver | Transceiver Miscellaneous
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 | 515-0173-00 | 515-0174-00 520-5251-00 'V’ 1/per PCB
TWOchrIgMPoker Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough 45\%9\,'?;17 5P-a(1)i95 Jail Bars Up Ace/Hgle Mech
(WPT) Miscellaneous 520- 5254 00 520-5250-14  520-5239-01 520-5247-00 | 520-5248-00 (Qty. 8) 520-5252-04 U’ 4/per PCB
PCBs : 50V Ste Drv _141ep 5X7 Disp. _OPTO A Ace/Hole Mech | Ace/Hole Mech Drop Targets 4- & é Banks
The 520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 500-5253-00-ASY
SimﬁsonsTM Back Door Back Door Cabinet Rear | 128 X 32 Dots éoin -Drc-)
00 Miscellaneous  515-5742-00 500-6700-00 (Qty. 11
Carnival PCBs : _Shaker PCB ___Relay (incl. Wiring + Conn.)
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 §| 515-0173-00 | 515-0174-00
ng?ney S Backbox Backbox Backbox 128 X 32 Dots J 4-Ball Trough | 4-Ball Trough | 500-6775-00
of the” Miscellaneous 520-5239-01 511-5024-03 5 Switch Pairs
Caribbean PCBs : _OPTOAmp.(X3) _ Relay (incl. Wiring + Conn.) (Qty. 10)
520-5238-00 : H-E-A-R-T LED PCB
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | S2E775:00 | 520.5052.01 'U' 1/per PCB
Famlly Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6) Drop Target 1-Bank
Guy™ Miscellaneous 520-5239-01 520-5261-00  511-5042-01 500-6775-01 i
PCBs : _OPTOAmp.(X2) Stepper Motor _Trgt. Sensor (X2) 1 Switch Pair 5206’%52.‘%}, é{ f_/ grr]f CB
511-5046-00 : Mini Playfield Lamp PCB (Qty. 2) p Targ
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | 0677500
Spider- Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6)
™ .
an Miscellaneous 520-5239-01
PCBs : OPTO Amp. (X2)
Board Appendix D:

Type Table
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APPENDIX D

Board Type Table
Game Name Flipper Sound Power Supply Display X-Digit
52675'335_00 Master: 520-5004-00 plus:
o Laser War 2-Flipper replaced with: 520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric
Board Not Required 5’50_5002_02' 520-5006-00 (Qty. 2): 7 Digit Numeric
520-5005.07 we ot used. 520-5007-00 (Qty. 1): 4 Digit Numeric
. ?ecre;[j S?_\rl\llice 5 %-Elitpé)er_ |
e |orpedo e oard Not Require
oIb = 2-Flipper 520-5000-00 7 Digit AlphalNimere Combined
e Time Machine Board Not Required
o Playboy 35th Anniversary * 520-5033-00 520-5002-02
. ARBLC): Monday Night Football * 2-Flipper
¢ 1ODOCOP *only for 100 games of 520-5030-00
« Phaniom of the Opera A 16 Digit Alpha/Numeric Combined
® Back to the Future G h
o The Simpsons ABC Mon. Night Football) 520-5002-03
Game Flibper Qound Power Dot Matrix Displa OPTO OPTO OPTO
Name PP Supply Display Controller Transmitter Receiver Apllication
. %heckpoint
» Teenage
_I\ljlurtt?n?Ninja 220800203 520-5042-00
urtles - -
= Balman 520-5047-00 128 X 16
e star Jrex 520-5033-00
. 2oth Anniv. 2-Flipper 520-5050-01
e Lethal
Weapon 3
e Star Wars 520-5047-01
« Rocky & Bull-
winkle & Friends 520-5050-02 520-5055-00
e Jurassic Park 5232%%70%90
e Last Action 520-5070-00 520-5052-00
Hero 2-Flipper 520-5050-03 128 X 32
¢ Tales from
the Crypt 520-5076-00 520-5047-02
. $he Who's 3-Flipper
ommy N i
o WWF Royal 520-5070 / 5080 -00 520-5077-00 520-5055-01
Rumble 4-Flipper (2X2)
: guns N 520-5076-00
oses - -
; 3-Flipper " " 520-5102-00 520-5103-00 ‘ Paddle Boat
* Maverick 520-5050-03 Single OPTO | Single OPTO | Wheel Enter
 Mary Shelley’s |  520-5076-00 520-5077-00
Frankenstein 3-Flipper 520-5047-03 52109'2(;(72;‘00 520-5092-01
« Baywatch 520-5070 / 5080 -00 520-5124-00 520-5125-00 5-Ball Trough
4-Flipper (2X2) | 54 5106.02 Single OPTO Single OPTO | over Up-Kicker
e Batman 520-5076-00 520-5124-00 520-5125-00 4-Ball Trough
Forever 3-Flipper Single OPTO Single OPTO over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.
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) APPENDIX E

i . fé%: Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table 2 Bl
W Typical Coil Diode 1N4004 unless noted otherwise (Diode Top = above lugs next to windings; Diode Below (Bottom) = under lugs opposite of windings).
STANDARD COILS (TYPICAL APPLICATIONS) LARGE COILS (FLIPPERS & SPECIAL APPLICATIONS)
Ga.-Turn SPI Part Number and Comments Ga.-Turn |:mmi SPI Part Number and Comments
20-400] 1.0 Q | 090-5021-use: -00 Diode Top 21-900 Q | 090-5020-use: -013-Lugs + 1N4004 & 1N5404 Diodes
22-500| 1.7 Q 090-5017-use : -00 Diode Top |10 Diode Top <BROWN><RED>l
22-600| 22 Q | 090-5017-use: -0B Diode Below // -0T Diode Top 22-750 / 958 8 090-5011-use : -00 DUAL WND COIL // 3-Lugs Diode x2
23-700| 3.1 Q | 090-5022-use: -0B Diode Below // -0T Diode Top 30-2600 .
23-750| 3.4 Q | 090-5019-use: -00 Diode Top 22-900] 345 Q | 090-5020-use: -20T Diode Top <YELLOW> //
23-800| 36 @ | 090-5001-use: -0B Diode Below // -0T Diode Top // | -20-ND No Diode
| -NL No Lugs 11" Leads // -ND No Diode | 22-1080| 4.2 Q [ 090-5032-use: |%E|i_ [’3‘- BS,IO(;V // 0T D. Top <YEL-GRN>
23-840| 4.0 Q | 090-5005-use: -00 Diode Top -NL No Diode ,
23.5-765| 36 @ 090-5037-use: -03 Diode Top 2%29226%(4 7%3 g 090-5006-use : -00 DUAL WND COIL // 3-Lugs Diode x2
24-900| 50 Q | 090-5002-use: -02 Diode Top /-10 No Lugs 14" Leads :
24-940]| 55 Q | 090-5036-use: -0B Diode Below // -0T Diode Top 23-700 /) 30 @ | 090-5013-use: 00 DUAL WOUND COIL // Diode Top |
| use 090-5051-01 No Lugs 11" Leads 30-2600 5.
25-1240| 9.3 Q | 090-5034-use: -00 Diode Below 23-800 / 9(2).31 & | 090-6012-use: -00 DUAL WOUND COIL // Diode Top |
26-1200/10.3 Q@ | 090-5044-use : -0B Diode Below // -0T Diode Top // 30-2600| 0.
|-NL No Lugs 11" Leads / -ND No Diode 23-900] 4.05 Q 090-5020-use : -30 Diode Top <GREEN>
27-1300] 142 Q | 090-5003-use: -0T Diode Top 23-1100| 5.1 Q | 090-5030-use: -O0T Diode Top <ORANGE>
27-1400] ,, . o | 090-5015-use : -00 Diode Below |-ND No Diode
27-1400| 511-5031-00 Special App.: No Diode /Lugs + Conn. | 23-1200| 7.1 Q | 090-5008-use: -00 D!ode Top <BLACK>
27-1500] 16.3 Q | 090-5004-use : -0B Diode Below // -0T Diode Top 23-1500] 44 Q | 090-5062-use: -00 D!ode Top <BLUE>
29-2000] 33.6 @ | 090-5016-use : -00 Diode Top 24-1570| 95 Q | 090-5025-use: -00 D{ode Top <BLUE>
LARGE. MEDIUM & MINI COILS ( MAGNET APPLICATIONS 25-1400 Q | 090-5067-use: -0T D!ode Top <RED>
20.5-480| 29 Q | 090-5064-use: -02 No Lugs or Core; 14" Leads / Large | 25-1600 Q | 090-5068-use: -0T D!ode Top <WHITE>
22.650| 43 Q | 090-5042-use: -00 No Lugs or Core; 6" Leads // Large | 25-1800] 13.8 Q | 090-5041-use : -OT Diode Top <BLUE-GREEN>
|-01 No Lugs or Core; 12" Leads // Large NI COILS (R RIP APP ATIO
24-780| 80 Q | 090-5061-use: -00 No Lugs or Core; 6" Lds. // Medium | 27-950 Q | 090-5046-use: -01 Diode Top
29-1000] 152 2 | 090-5059-use: -00 Lugs + Diode + Magnet Core / Mini | 28-1050] 11.5 Q | 090-5046-use : -00 Diode Top
31-1500/520 Q | 090-5054-00 : Straight Lugs + Diode + Mag Core // Mini| 27-880 Q 500-6976-01 No Lugs or Diode + 6" Leads & Conn.
090-5055-00 : 90° Lugs + Diode + Magnet Ce // Mini | g4 -590 Q | 090-5010-use : -00 Diode Top
ing on meter calibration, - 09 -6916-01 ; includes Flap & Screw <YELLOW:
Ordering Note: Coils typically should not come with Coil Sleeves. IF A SLEEVE | gg lggg ggg Q 03:)553216 0 . -0B Diode BZIow /I -OTT)iode To :
EXISTS, ensure it is the correct sleeve for the application usage. For the correct Coil = - 51'5 61 1'6’%%‘ use 575-# to include mounting & armature brackets
Sleeve refer to the Game Assembly Drawing the coil exists on and order separately. (615-6110-00) .
| 33-1590/59.0 @ 515-6916-00 : includes brackets <WHITE>

& 4% Flipper Coil (White Star Board System* Only) Table
o FLIPPERS FLIPPERS no E.O.S. Switch
N2 of
GAME NAME Flippers SPI N2/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
* Note: For complete Appendix Information for Games Laser War through Batman Forever, see any Service Game Manual between Apollo 13 through
Ripley’s Believe It or Not!; or order CD-R, 970-2003-00 (The Simpsons™ Pinball Party, Terminator® 3 and The Lord of the Rings™ ).

Apollo 090-5032-0T
13 2 22.1080 -YEL-GRN- SAME Not Used Not Used
Golden 090-5032-0T
Eve 2 25.1080 -YEL-GRN- SAME Not Used Not Used

. 090-5020-20T 090-5032-0T
Twister 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
ID4: 090-5032-0T 090-5020-30
Independence Day 3 22-1080 -YEL-GRN- SAME Not Used 23-900 -GREEN-
Space 090-5032-0T 090-5020-20T
Jam 2 22-1080 -YEL-GRN- | 22-900 -YELLOW- Not Used Not Used
The Star Wars Trilogy - 090-5032-0T
Special Edition * 2 22-1080 -YEL-GRN- SAME Not Used Not Used
The Lost World: 090-5032-0T
Jurassic Park t 2 | 22-1080-YEL-GRN- SAME bt b e
The 090-5032-0T
X-Files t 2 22-1080 -YEL-GRN- SAME Not Used Not Used
Starship 090-5030-0T 090-5032-0T
Troopers + 3 23-1100 -ORANGE- SAME Not Used 22-1080 -YEL-GRN-
Viper 090-5030-0T
Night Drivin’ + 2 | 23-1100 -ORANGE- SAME Not Used Not Used
Lost In 090-5030-0T 090-5032-0T
Space t 2 23-1100 -ORANGE- | 22-1080 -YEL-GRN- Not Used Not Used
Godzilla + 2 | pptpegvea TN SAME Not Used Not Used
South 090-5030-0T
Park 2 23-1100 -ORANGE- SAME Not Used Not Used

Coil Part Numb di ith a "T" signifi he Diode i: h f the | h il-windil ide); f
Tl Part Nimbors onding with & 1B+ Sanifios the Dioda s an the betior of e fugar - °!nding side} Table continued on the next page.
Appendix E: Coil Cross-Ref. Guide
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N APPENDIX E

o y Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table 2 Bl
NE of FLIPPERS w/E.O0.S. Switch FLIPPERS no E.O.S. Switch
GAME NAME Fiippers| P! Ne/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Harley-Davidson® 1 and 090-5032-0T 090-5030-0T
1st through 3rd Editions 2 22-1080 -YEL-GRN- | 23-1100 -ORANGE- Not Used Not Used
Striker Xtreme 3 090-5032-0T 090-5030-0T 090-5030-0T Not Used
(NFL) % 22-1080 -YEL-GRN- | 23-1100 -ORANGE- | 23-1100 -ORANGE-
Sharkey’s 090-5030-0T 090-5030-0T
Shootout + 3 23-1100 -ORANGE- SAME 23-1100 -ORANGE- Not Used
High Roller 090-5020-20T 090-5032-0T
Casino + 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
Austin 090-5020-30 090-5030-0T
Powers™ + 2 23-900 -GREEN- | 23-1100 -ORANGE- Not Used Not Used
090-5032-0T 090-5062-0T
MONOPOLY® 3 | 22-1080-YEL-GRN- SAME Not Used 23-1500 -BLUE-
Playboy 1 2 | 23 ORANGE- SAME Not Used Not Used
RollerCoaster A 090-5032-0T SAME 090-5067-0T 090-5068-0T
Tycoon™ + 22-1080 -YEL-GRN- 25-1400 -RED- 25-1600 -WHITE-
" 090-5032-0T 090-5030-0T
The Simbsons™ (S?Nith 22-1080 -YEL-GRN- SAME e Eeee 23-1100 -ORANGE-
Pinbal o ? : «+ The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Y Flipper | upr. At. Style Flipper *% 090-5020- £041. 5025
Bty | for % Stvle Fliop: 090-5020-20T 090-5041-00T 090-5025-00
ats) 22-900 -YELLOW- | 25-1800 -BLU-GRN- 24-1570 -BLUE-
Terminator® 3: 090-5032-0T
Rise of the Machines™ 2 | 22-1080-YEL-GRN- SAME Not Used Not Used
The Lord 090-5020-20T
of the Rings™ + 2 22-900 -YELLOW- SAME Not Used Not Used
Ripley’s 090-5032-0T 090-5067-00T
Believe It or Not!® + 3 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-
: 090-5020-20T 090-5020-30
The Sopranoss" 2 22-10(?8065-33E2L-?(;-RN- SAME Not Used Not Used
NASCAR® and [NDSE] + 2 | 2300 ORANGE- SAME Not Used Not Used
Srand 2 | oa e S ANGE- SAME Not Used Not Used
+_ Coil Part Numbers ending with a "T" S|gn|f|es the Diode is on the top of the lug (on the coil-winding side); COI| Pan Numbers endlng with a "B" signifies the Diode is on the bottom of the lugs.
YirdLa2 il FiFTTvisasisrs TIVFrsTinasssy
%%  SA M System Games DO NOT REQUIRE DIODES. If you use a coil from your stock which has a dlode remove |t 0NLY FOR S. A M. System Games.
World Poker Tour™ 090-5032-ND 090-5030-ND
(WPT)** 4 251080 [ NO DIODE ] SAME 23-1100 [ NO DIODE | SAME
©Disney’s Pirates of the 090-5030-ND
Caribbean®* 2 23-1100 [ NO DIODE ] SAME Not Used Not Used
090-5030-ND SAME 090-5062-ND
Family 8 Norm. | 23.1100 [ NO DIODE ] 23-1500 [ NO DIODE ] NEEEEE
Guy™ ** . 090-5046-01-ND
2 Mini | 57.950 T NO DIODE ] SAME
Spider- 090-5032-ND 090-5032-ND
Man™ #* 3 |22-1080 [ NO DIODE ] SAME i Deze 22-1080 [ NO DIODE ]
Coil Cross-Ref. Guide Appendix E:
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APPENDIX E

Generic Coil Cross-Reference Guide § 1

Flipper Coil Table § 1+

FLIPPERS w/E.0.8. Switch

FLIPPERS no

E.0.8. 8witch

22-900 -YEL-YEL-

NE of
GAME NAME Elppore | SPI N° / GAUGE-TURNS / Color OPI N° / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Laser War ¥ 2 22(3?265103?(;:3200 SAME Not Used Not Used
Secret Service § 3 23(_)3865/0??3_'2&0 SAME Not Used 23(_)3865/0??3_'%)00
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley ¥ 3 22750 / 30-2600 23-700 / 30-2600 Not Used 23-800 / 30-2600
Time Machine ¥ )] 2o a0 oe00 SAME Not Used Not Used
i These coils are dual-wound.
Playboy 35th Anniversary )] 99900202002 SAME Not Used Not Used
ABC Monday Night Football #+ D) 090-5020-02 SAME Not Used Not Used

11 A very small % of these games used a
addition of the 1N5404 Diode on the (-

090-5020-20

2) coils which was used in the Deger Design.

coil which used a proto-type Solid State Flipper System. The two

types of coils both are 22-900 coi

Is; the only difference is the

23-900 -GRN-GRN-

Robocop )] 22900 022D SAME Not Used Not Used
Phantom of the Opera 2 22_%%%'?3%?_’_%%'__ SAME Not Used Not Used
Back to the Future 2 2900 02020 SAME Not Used Not Used
The Simpsons ) 22905 02020 SAME Not Used Not Used
Checkpoint )] 92300 Va2 SAME Not Used Not Used
— 090-5020-30
Teenage Mutant Ninja Turtles 2 23-900 -GRN-GRN- SAME Not Used Not Used
Batman 2 | s o BN, SAME Not Used Not Used
: 090-5020-30
Star Trek 25th Anniversary 2 23-900 -GRN-GRN- SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 2 | 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- Not Used Not Used
Lethal Weapon 3 2 | 231700 DR ORG. SAME Not Used Not Used
Star Wars 2 | jpioenou3a 00 SAME Not Used Not Used
Rocky & Bullwinkle & Friends 0 23-838:%)§3:%)RN- SAME Not Used Not Used
Jurassic Park 3 090-5020-30 SAME T 090-5030-00

23-1100 -ORG-ORG-

Appendix E:
1

Table continued on the next page.
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APPENDIX E
Flipper Coil Table

o FLIPPERS w/E.0.8. Switch JFLIPPERS no E.0.8. Switch
GAME NAME Flippers SPI N2 / GAUGE-TURNS / Color 8P1 N2 / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Last Action Hero 2 | 3000 0N SAME Not Used Not Used
090-5032-00 090-5041-00
Tales from the Crypt 3 22-1080 -YEL-GRN- SAME Not Used 25-1800 -BLU-GRN-
: 090-5020-30 090-5041-00
The Who's Tommy 3 23-900 -GRN-GRN- SAME 25-1800 -BLU-GRN- Not Used
090-5032-00 090-5041-00
WWF Royal Rumble 4 | 22.1080 -YEL-GRN- SAME 25-1800 -BLU-GRN- SAME
, 090-5032-00 090-5030-00
Guns N’ Roses 3 | 221080 -YEL-GRN- SAME 23-1100 -ORG-ORG- Not Used
. 090-5032-00 090-5032-00
Maverick 3 22-1080 -YEL-GRN SAME Not Used 22-1080 -YEL-GRN-
, : 090-5030-00 090-5030-00
Mary Shelley’s Frankenstein 3 23-1100 -ORG-ORG- SAME Not Used 23-1100 -ORG-ORG-
Bavwatch a 090-5030-00 090-5020-30 090-5025-00 090-5030-00
yw 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- | 24-1570 -See Note- | 23-1100 -ORG-ORG-
090-5032-00 090-5020-20 090-5020-30
Batman Forever 3 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used 23-900 -GRN-GRN-
090-5032-00
Apollo 13 0 221080 -YEL-GRN- SAME Not Used Not Used
Golden Eye 2 | o ineh i N SAME Not Used Not Used
: 090-5020-20 090-5032-00
Twister 2 22-900 -YEL-YEL- | 22-1080 -YEL-GRN- i L o L
. 090-5032-00 090-5020-30
ID4: Independence Day 3 | 22-1080 -YEL-GRN- SAME ey 23-900 -GRN-GRN-
090-5032-00T 090-5020-20T
Space Jam { 2 | 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used Not Used
The Star Wars Trilogy - 090-5032-00T
Special Edition * 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
. - 090-5032-00T
The Lost World: Jurassic Park 2 22-1080 -YEL-GRN- SAME Not Used Not Used
: 090-5032-00T
The X-Files + 2 221080 -YEL-GRN- SAME Not Used Not Used
Starship Troopers ¥ 3 23.?3805%538%FRG SAME Not Used 22(1)83050\?5LOOGTRN
Vioer Nioht Drivi 090-5030-00T
iper Night Drivin’ ¥ 2 23-1100 -ORG-ORG- SAME Not Used Not Used
090-5030-00T 090-5032-00T
Lost In Space f 2 | 231100 -ORG-ORG- | 221080 -YEL-GRN- Not Used Not Used
. 090-5032-00T
Godzilla ¥ 2 221080 -YEL-GRN- SAME Not Used Not Used
South Park f 2 | o R R SAME Not Used Not Used
Harley-Davidson® t and 090-5032-00T 090-5030-00T
Harley-Davidson® 2nd Ed. + 2 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
. 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) f 3 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- | 23-1100 -ORG-ORG- Not Used
, 090-5030-00T 090-5030-00T
Sharkey’s Shootout 3 23-1100 -ORG-ORG- SAME 23-1100 -ORG-ORG- Not Used
. : 090-5020-20T 090-5032-00T
High Roller Casino 2 22.900 -YEL-YEL- 23-1080 -YEL-GRN- Not Used Not Used
: 090-5020-30 090-5030-00T
Austin Powers™ 2 23-900 -GRN-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
090-5032-00T 090-5062-00T
MONOPOLY® ¥ 3 | 22-1080 -YEL-GRN- SAME Not Used 23-1500 -BLU-BLU-
Playboy 2 | 3 R R SAME Not Used Not Used
- 090-5032-00T 090-5067-00T 090-5068-00T
RollerCoaster Tycoon™ 4 | 22-1080 -YEL-GRN- SAME 25-1400 -RED-RED- | 25-1600 -WHT-WHT
* 090-5032-00T 090-5030-00T
(56 ith |_22-1080 -YEL-GRN- SAME Not Used 23-1100 -ORG-ORG-
The Simpsons™ Pinball Party g b * The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Flipper | Upr. Rt Style Filioper * 090-5020-20T 090-5041-00T 090-5025-00T
Batg) |(no E.O.S. Switch): 22-900 -YEL-YEL- | 25-1800 -BLU-GRN- | 24-1570 -See Note-
Terminator® 3: 090-5032-00T
Rise of the Machines™ + 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
H o 090-5020-20T
e Lord of the Rings™ + 2 22:900 -YEL-YEL- SAME Not Used Not Used
Ripley’s 090-5032-00T 090-5067-00T
Believe It or Not!® 3 | 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-RED-

+ 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.

Coil Cross-Ref. Guide Appendix E:
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APPENDIX F
Motor Specification (White Star Board System* Only) Table

N

g

Yof

&:

WV W
| Game Name | Function 8pecifications | Part Numer |

Rocket Bowman Motor 24VAC 515-6383-00

Up/Down Movement 60Hz 3W 6 RPM CCW incl. Connector

Apollo 13 Moon Unit Multi Products Motor 24VAC 515-6487-00

Rotational Orbit 50/60Hz 3W 6 RPM CCW incl. Connector

Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

Satellite Bowman Motor 24VAC 515-6528-00

Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW incl. Connector

Spinning Disc Multi Products Motor 24VAC (041-5026-00) 515-6347-00

Twister with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector

Backbox Fan Multi Products Motor 24VAC (041-5052-00) 515-6531-00

(Tornado Wind) 50/60Hz 3W 3600 RPM CW incl. Connector

. Alien Head Servo Motor 041-5045-00

ID4: Independence Day Open/Close Movement (94322) MOTOR ONLY
SPACE JAM (NO MOTOR USED)

. } X-Wing Bowman Motor 24VAC (041-5058-00) 515-6383-01

The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW incl. Connector

Snagger & Center Link Multi Products Motor 20VDC (041-5059-03) 515-6715-03

The Lost World: Lift Up/Down Movement 9 RPM Non-Directional incl. Connector

Jurassic Park Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

The X-Files X-File Cabinet Multi Products Motor 20VDC 041-5057-00

Lift Up/Down Movement 9 RPM CCW MOTOR ONLY

Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

Starship Troopers

Warrior Bug
Forward/Reverse Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

incl. Connector
Requires 7" Shaft:

Up/Dn. Ramp in Slot Mach.
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00
VIPER NIGHT DRIVIN’ (NO MOTOR USED)
Spinning Disc Multi Products Motor 24VAC (041-5046-00) 515-6347-00
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector
. Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Godzilla Shaker 1 3100 RPM CW (w/DRL PTS) § MOTOR ONLY
SOUTH PARK (NO MOTOR USED)

. Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Harley-Davidson® 3100 RPM CW (w/DRL PTS) § MOTOR ONLY
1st through 3rd Editions Motorcycle Autotrol 24VAC (041-5072-02) 515-7025-00

Lift Up/Down Movement 20 RPM CCW incl. Connector
: Goalie (Linebacker) Multi #3590 12VDC (041-5075-00) 515-7071-00
Striker Xtreme (NFL) Left to Right Movement 60 RPM incl. Connector
’ Mystery Ball Hankscraft Motor Model-E 24VAC (041-5076-00) | 515-7095-00
Sharkey’s Shootout Rotating Movement 50/60Hz 3W 20 RPM CW incl. Connector
Roulette Wheel Multi Products Motor 20VDC (04 1-5078-00) 515-7153-00
Rotating Movement 17 RPM CCW incl. Connector

i i aydon Switc nstrument, Inc. Stepper Motor - -
High Roller Casino Haydon Switch & | Inc. S M 515-6794-00

incl. Connector
Requires Shaft 4'4":

Tease Drop Screen
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-01
Time Machine Multi Products Motor 24VAC (041-5079-00) 515-7141-00
Rotating Movement 50/60Hz 20RPM CCW incl. Connector
: ™ Laser Beam Autotrol Motor 24VAC (041-5081-00) 515-7171-00
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional incl. Connector
Dr. Evil Target Hankscraft Motor Model-E 24VAC (041-5030-00) | 515-5900-00
Lift Up/Down Movement 50/60Hz 6RPM CCW incl. Connector
Monopoly® Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A | 041-5083-00
poly Rotating Movement 20VDC 50/60Hz 85RPM CC/CCW MOTOR ONLY
Triangular Billboard Autotrol Motor (BD511 150-1387) 24VAC 041-5086-02
Rotating Movement 50/60Hz 12RPM Bi-Directional MOTOR ONLY
Centerfold Mechanism Multi Products (3680) Motor 12v DC 041-5075-04
Playboy Open/Close Movement 10/12 RPM CC/CCW MOTOR ONLY
Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

incl. Connector
Requires 7" Shaft:
530-5503-00

t Please Note:

Appendix F:
1

"-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..
Table continued on the next page.
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APPENDIX F
é‘ﬂa Motor Specification (White Star Board System* & 8.A.M. System** Only) Table i

Game Name | Function | 8pecifications | Part Number ‘
ROLLERCOASTER TYCOON™ (NO MOTOR USED)
THE SIMPSONS™ PINBALL PARTY (NO MOTOR USED)

Terminator® 3: Backbox Ball Shooter Multi Products Motor 24VAC (041-5079-01) 515-7317-00
Rise of the Machines™ Up/Down Movement 21 RPM CW incl. Connector
: ™ Balrog (Motor & Gate) Multi Prod. Motor 20VDC Series 600B (or equiv.) | 041-5088-01

The Lord of the Rings Open/Close Movement 50/60Hz 10 RPM Bi-Directional MOTOR ONLY

RIPLEY’S BELIEVE IT OR NOT!® (NO MOTOR USED)

Haydon Switch & Instrument, Inc. Stepper Motor | 500-6809-00

Elvis™ 12VDC 10W (041-5089-00), incl. Connector

Elvis® Front/Back Movement (Non-Captive Shaft not included) Requires 7.25" Shaft:

HSI #46868-12-002 530-5658-00

» > > OPTIONAL <4<« Multi #3811 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker (041-5029-01) 3100 RPM (w/DRL PTS) incl. Connector

sM Bada Bing! Girls x2 Autotrol Synchronous Motor 24VAC 4W 041-5092-00

The Sopranos Rotating Posts Movement 50/60Hz 45.7/54.9 RPM Bi-Directional w/1" Shaft + 12" Leads
Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00

NASCAR® and [NDSE] Windmill (Skill Ball Enter) Model #8000 (EX-04-073) 10 RPM MOTOR ONLY
Grand Prix Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00
Windmill (Skill Ball Enter, Model #8000 (EX-04-073) 10 RPM MOTOR ONLY

YT AT IR TIININ llllllllllllllllllllllllllll Y4777 77

__world Poker Tour™ (WwPT) (NO MOTORUSED) /=

Bart on Skateboard Multi Products Motor with Crank 24VAC 500-6947-01

Left/Right Movement (041-5095-01) 50/60Hz 3W 14 RPM incl. Connector

The Simpons™ Left & Right Ramps Multi Products Motor 24VAC (041-5048-01) 515-7558-00
Kooky Carnival Up/Down Movement 50/60Hz 3W 15 RPM CCW (Qty. 2 in game) incl. Connector
Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01

(details in SKC Manual, Page 24) 3100 RPM (w/DRL PTS) MOTOR ONLY

opieney's P gy | TSNS e BEC o1 02600
of tll‘?ene a?ibt;eaa gs -04.is RoHS compliant; can substitute with -01 domestic incl. Connector
Pirate Ship Multi Products Motor & Gear Box 24VDC 041-5101-00

Sinking/Raising Movement Model #7000-DCM 12 RPM MOTOR ONLY

Family Guy™ Stewie Figurine Stepper Motor NPM PF35T-48D4STD 5V RVB 511-5043-00
y Guy Left & Right Movement (041-5102-00 Reference Only) incl. Connector

Doc Ock, Sandman & 3-Bank| Sync. Motor 24VAC 50/60Hz 3W 12 RPM CW 511-5063-00

. Up/Down Movement (041-5103-00 Reference Only) incl. Connector
Spider-Man™ > > > OPTIONAL 4 <4< Multi #3811R 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker Motor Kit (041-5029-04) 3100 RPM (w/DRL PTS) AL
502-5027-00 -04 is RoHS compliant: can substitute with -01 domestic Incl. Connector
Motor 8pecification Appendix F:
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APPENDIX F
Motor Specification Table

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

The following table only list games that used motors.

Game Name Function 8pecifications Part N°
ABC Monday Night Football| | pacalfost Motor 20 A 515-5222-00
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Mag Wheel Motor D.C. (KEN) 041-5005-00
. (in Backbox)
Checkpomt Johnson Motor
Shaker frson Mo 041-5002-00
Teenage Mutant Ninja Turtles | SP"ing Pizza Ball Gear Motor ady -C- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Swinging Target Bowr2712a192l\4(|)3t'(\)/|r 24v 515-5534-00
Star Trek 25th Anniversa Gear Motor 24v A.C.
ry Transporter F/X 31 RPM 500-5421-00
Cooling Fan 1.
(for Transporter FIX) 44" Motor 12v 041-5014-00
1
Lethal Weapon 3 Spinning Light o et 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 2215 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 | ¢onard/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
H 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 ;
Johnson Motor (Vibrator) 10.5v D.C.
Shaker on Motor (vibrator) 10.5 041-5029-00
Tombstone Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
Tales from the Crypt ,
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMP 2950 RPM CW 041-5029-00
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders Se(rgf1'g'§)t°r 041-5032-00
SPiRnng irplane Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnsan Motor (yaaraton) 1omY P:C: 041-5029-00
Maverick, The Movie Turning Paddle Wheel MOt% %{“F\,’,\,/?'C' 041-5036-00
Mary Shelley’s Frankenstein LoRet B 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

Appendix F:
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APPENDIX G

Part Number Prefix Classification Codes

IV. Bolts, Screws, Nuts, Washers & Nails
231-  Bolts
232-  Screws (Pan Head)
234-  Screws (HWH
237-  Screws (Misc.
240-  Nuts (Misc.
242-  Washers (Flat, Round)
244-  Washers (Split Lock)
245-  Nyliners
246- ashers (Lockers, External Tooth)
281-  Nails
V. Mechanical Components
249-  Rivets
251-  Pins (Dowel), Finishing Nails, Hairpins,
Spring Pins and Clevis Pins
254-  Stand-Offs, Spacers and Shims _
260-  Steel Ball (All Types Steel, Glowing, Delrin, etc.)
265-  Springs (Extension)
266-  Springs (Compression)
267-  Springs (Torsion)
269-  Springs (Washers - Belleville, Wave)
270-  Retaining Rings _
280-  Grommets, Bushings and Nyliners
283-  Bearings
Appendix G:
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Electrical Source, Energy & Signal Converters

010-  Transformers
031-  Speakers
090-  Solenoids ﬁCoiIs)

150-  Filters, Outlets, Varistors, Thermistors

200- Fuses

Conductors, Connectors & Insulators
034-  Line Cords

036-  Cable Assemblies & Wiring Harnesses

041-  Motors

045-  Connectors I(_{-\II Types)

055-  Lugs (M/F), Pins (M/F), Discs,
Ring Terminals,
Terminal Strips, etc.

060-  Polarizing Keys and Conn. Covers

077-  Lamp Sockets

Circuits & Circuit Elements
100- ICs
110-  Transistors

112-  Diodes (All Types including LEDs & Modules)

121-  Resistors
123-  Resistors (Variable & Adjustable)
124-  Regulators & Bridge Rectifiers

125-  Capacitors (Radial Lytics & Ferrites)

126-  Piezo Crystal

127-  Heatsinks

130-  Capacitors (Tecates & Ceramics)
140-  Oscillators (Clocks/Crystals)

165-  Light Bulbs

180-  Switches

181-  Switch Membranes (Pads) & Piezo Sensors

190-  Relays
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

VI. Handles, Locks, Catches, Latches, Keys

VIL.

355

Handles, Locks, Catches, Latches
and Keys

Fabricated Parts

390

501-
515-
520-
522-
525-
530-
535-
545-

550-
VIIl. In-House Assemblies

500

502-
505-
510-
511-
515-

Hinges

Coin Doors

Sub-Assemblies

Printed Circuit Boards (PCBs)
Display Glass

Wood Parts

Screw Machined Parts
Fabricated Parts

Molded (Extruded) Plastic and
Rubber Parts (Rings, Sleeves, etc.)
Molded (Inserts)

End Product (Systems and Models)
Kits (Created In-House)

Cabinets (complete)

Riveted Sub-Assemblies (In-House)
Sub-Assemblies (In-House)
Sub-Assemblies*

*2 or more 515-’s but still a sub-assembly.

Bulk Materials
600-
601-
602-
604-
605-
625-
626-

Braided Wire & Ground Straps
Stranded Wire

Ribbon Cable

Telephone Line Cord

Sleeving (Shrink Tubing)

Velcro F(?wn-adhesive)

Foam Rubber, Foam Pads, Rubber
Bumpers (Blue Pads), Tape (All Types)
Velcro (adhesive) and String / Rope

Miscellaneous

000

040-
042-
091-
205-
631-
660-
675-
705-
755-
756-

777-
780-
802-
820-
803-
830-
880-
900-

Tools (see also 777-) and Supplies
Clamps, Ties & Clips

Pulleys

Coin Mechs

Fuse Holders

Staples

Glass (Playfield, Backglass, etc.)
Cleaners =~

Packing & Shipping ltems

Instruction, Coin Cards, Ins. Sheets
Information Sheets, Service Bulletins,
Instruction Sheets in Kits and Templates
Tools (Wrenches and Drivers)

Manuals _

Decal Kits ﬁcomprlsed of 820’s)

Decals, Mylar and Labels gSheets/Sets)
Plastic Kits (comprised of 830’s)

Plastic Pieces l(__Buty_rate Sheets/Sets)
Toys, Models, Figurines, etc.

Game Posters

Part Number Prefix
Classification Codes



APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
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)
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-15" X 34" 1-98" X 1-15" 2-1/4" X 1-18" 2-1/4" X 1-18" 1-14" X 1-15" 2" X 2-15"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG
U C o Do D
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: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

Instructions:

Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit number which

correspond to the color of that part. The "-XX" in part number which may come in various colors should be replaced with
the desired 2-Digit number corresponding to the color desired below. Not all colors may be available.

o

Color

Color

PLASTIC PART COLOR CHART

N2

& Color Ne Color Ne Color N2 Color
-00 | Black or Solid Clear | -Q3 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold
| -02 Red -05 Blue -08 | White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown

Playfield Inserts

(Plastic Light Covers)

Appendix H:
1




APPENDIX |
Anti-Loft Stand-Up Targets

Ordering Note:
-XX REPLACE WITH

2-DIGIT FOR CO. OR:
Not all colors available
(colors shown not exact)

({Reguired on all Stand-Up Targels)
W Swiich Diode, 1N4004
. 112-5003-00

515-7639-XX N\ 515-7581-XX "N\ 515-7568-XX 515-7640-XX N\t
1" 8 ROUND 1" X 1/2" NARROW RECTANGLE 1" X 1" SQUARE 1" X 1-1/2" WIDE RECTANGLE
ANTI-LOFT STAND-UP ANTI-LOFT STAND-UP ANTI-LOFT STAND-UP ANTI-LOFT STAND-UP
SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET
RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY*

*Some targets may require the lugs position be changed lo the left or o the right, depending on the application; these targets will have a different part number and are called out in the game manual
they are usedin (see Section 4, Chapter 1, Parts Identification & Location, Playfield .. - Switches ) Review the game manual for the game desired for the original target used or application

For Anti-Loft For > Light < Anti-Loft - . »
Application use Application use =
Large Foam Pad, Small FoamPad, /77 X\ |~ -

518" X 7/18" X 316" Thick THE" X 716" X 1/8" Thick
626-5078-00 626-5029-00
F}“;m Fhed'fs .
Vethie or . i
ot Anti-Loft Switch

Back Plate ¥
535-9823-01

ASM. REF. IN-HOUSE USE ONLY:

Light Anti-Loft Stand-Up Target

Assemblies which includes the

Anti-Loft Switch Back Plate, Switch

Mounting Bracket and Foam Pad

(Smal): 500-5835-XX (ROUND)
500-5857-X (NARROW)
500-5222-XX, (SQUARE) and
500-5321-X% (RECTANGLE)

REAR VIEWS OF ANTI-LOFT TARGET & SWITCH ASSEMBLIES

[____1[-==<] The material of the Anti-Loft Switch has been extended higher
to be used with the Anti-Loft Switch Back Plate. IMPORTANT: Switch & Target
Assemblies (X) without the extension (the predecessors) SHOULD NOT be
used with an Anti-Loft Switch Back Plate (shown left).

The Switch & Target Assemblies (X) without the extension have the following
part numbers*: 515-5966-XX (Round), 515-5967-XX (Narrow), 515-5162-XX
(Square) and 515-6027-XX (Rectangle) and should only be used with the
Switch Back Plate (shown right), 535-6452-00 =
and Small Foam Pad, 626-5029-00.
% [fthe above nmmm numbers ane no bnger available from

the factory or your tor, f will be substifuted with the appropriate
Anti-Lo#t wunyfgmm Mot all colors may be available. i

Anti-Loft Stand-Up Target
Assemblies which includes the
Anti-Loft Switch Back Plate, Switch
Mounting Bracket and Foam Pad
(Large): 500-7062-XX (ROUND),
500-6985-XX (NARRCW)
500-6984-XX (SQUARE) and
500-7063-XX (RECTANGLE)

Switch Mountin
535-6896-0

A #6-32 X 5/8" Slotted HWH Swage (Zinc)
Screws (Qty. 2/per) 237-5976-04

Appendix I: Stand-Up
1 Targets



Modular Sta

APPENDIX |
nd-Up Targets

"R" means
«Target
Insert» is
reversed,
allowing
for Rear
Mounted
application.

To Replace the « Target Insert »
or change Target Orientation :

Items A-E Note: For the Target Assembly use the "500-" SPI Part
Number(s) shown in the Parts Table below. To receive the Target
Assembly with the « Target Insert » « Reversed » simply add a "R"
at the end of the Part Number. See Side View picture left to
compare (dashed line shows target reversed). For just the «Target
Insert» use the "545-" SPI Part Number.

-

—

G

VvV
y

To reverse it yourself or to just change the insert:

1. With a small flat head screwdriver, push into the
small tab at the bottom of the target front and give a
slight twist motion to "pop" the two halves.

=

i

1 2. Push the Target
1 Insert bottom in at the

L 4idr same time while you slide
1 the top (front) part up, then
] .
Take Note: 1 let go of the insert as the two
1. Items A-E come in various colors. These . “ag 1 halves come apart.
targets may not be available in every color. _ 1
The "-XX" in should be replaced with the 5 :
desired 2-Digit number for the color desired 0 1
as described in the Color Chart below. As of -09 Purmp 1
print date, the following colors were used : -10 Fluor. Orange B
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -11 Fluor. Green : ®
-04 Green (A, B); -05 Blue (C); -06 Yellow (A, C), —1% Fluor, Blue 1 :.!
-09 Purple (B, D); -11 Fluorescent Green (A, B, D) -13 Teal Green 1
2. Forlocation(s) and type of Stand-Up -14 Gray 1
Targets used, if any, see Section 4, Chapter 1, Jg &%“mem :
Parts Identification & Location. N il satase |
]
| Nr. | STAND-UP TARGET PARTS | SPIPARTNr. &
A Modular Stand-Up Target Narrow Assy. 00-6138-XX -
Stand-Up Target Narrow (Insert) 545-6138-XX
B Modular Stand-Up Target Square Assy. 500-6139-XX :
| Stanc-Up Target Square (inser) 545-6139-XX ; 3, Replace target or reinsert it into the other size while
c Modular Stand-Up Target Rectangle Assy.  500-6228-XX 1 slidina the two halves back together
Stand-Up Target Rectangle (Insert) 545-6228-XX g g '
D Modular Stand-Up Target Round Assy. 500-6075-XX 1 . . . \
['Stand-Up Target Round (Insert) 545-6075-XX 3 Note: If you were reversing the orientation, don't forget
g Mod. Stand-Up Target 1* Spherical Assy. 00-6189-XX ! to also turn the Switch Actuator PCB 180°. Test Switch.
Stand-Up Target 1" Spherical (Insert) 545-6189-XX ]
Stand-Up Appendix I:

Targets

2



APPENDIX J

Coin Cards (USA & International Pricing Defaults) B> For Yellow Stock add -Y to the Part Number

If more than one Pricing Scheme is available for countries listed, the F. listed beside the option, denotes the Factory Default Setting.

FOR VIEWS OF THE LA TEST or OPTIONAL USA, INTERNATIONAL / EURO AND CUSTOM COIN CAHDS VISIT OUR WEBSITE.
Not Shown USA 755-5400-10 Tournament Option $2 = X1; 755-5400-11 Tournament Option $1.50 =

USA10F. USA 10 USA 2-7 or CANADA  FOR CUSTOM PRICING USA 3 with ToPS™ USA 5 with ToPS™

HON-TOURNAMENT PLAY HON-TOURNAMENT PLAY HON-TOURNAMENT PLAY
$ .75 =u§;x1 75¢=059x1 Ba(%@ggrlgr?lwk s .5u=u:%:n $ .50= u%\gn
$2.00=p39%3 $1.00=p39x2 $2.00=p39x%5
TOURNAMENT PLAY! [ | SUPER VALUE 50¢ [@3)(1 Typeset your TOURNAMENT PLAY! TOURNAMENT PLAY!
$

$1.50=055x 1) 1$2.00=05x3 custom Pricing  J1$1.00=055x 1) 1$1.00 =155 1
755-5400-11 Front 755-5400-11 Ba_ck 755-5400-02 Front 755-5400-01, -02 or -04 Ba&k 755-5400-03 or -09 Fro&t 755-5400-03 Back /-08 Front
AUSTRALIA1 F. AUSTRALIA 2 CROATIA FOR CUSTOM PRICING + DENMARK 1 F. DENMARK 2
$1.00=1x1 Backside is Blank «2,00=059x1

=59x1 Border Only) i =S9x .
surer vaLue ] [ $1.00=r2x1 3"“““_ (T eset ouyr 3 oo__ 1 kD, ,00= =2x3
=059 5KUNA= @@12 yp «.5,00=059x2
$2.00=09x3 Custom Pricing .10,00 =097
755-5406-00 Front 755-5406-00 Back 755-5410-00 Front 755-5410-00 Back 755-5402-00 Front 755-5402-00 Back
JAPAN 1 JAPAN2 F, MIDDLE EAST ANY COUNTRY CAN USE NEW ZEALAND 1 F. NEW ZEALAND 2
$1.00=0"x1
¥100=1=9x1
¥100=02x1 $1.00=12x1] | surPeEr vaLUE
— X -
¥200=03"x3 ll Co=p9x1 || EV=r9x1 $2.00=057x3
755-5408-01 Front 755-5408-01 Back 755-5400-06 Front 755-5400-06 Back 755-5406-00 Back 755-5406-00 Front
NORWAY 1 F. NORWAY 2 RUSSIA F. RUSSIA (ALTERNATE) SOUTH AFRICA FOR CUSTOM PRICING %
1 Ba(%ksﬂe % Bllank
=S2x order Only)
x10,00=p52x1 | |*-10,00 R2=135%x1 2
= X - - ypeset your
zo,oo 19x3 Bryene=0SOx4 =IS9x4 Custom Pricing
755-5403-01 Front 755-5403-01 Back 755-5411-00 Front 755-5411-00 Back 755-5409-01 Front 755-5409-01 Back
SWEDEN 1 F. SWEDEN 2 SWITZERLAND 1 F. SWITZERLAND 2 TAIWAN FOR CUSTOM PRICING +
10 00..=052x1 1,00=0%x1 | [* 1,00 =059x1 Ba(%l;s;geerlgrlﬁl‘?nk
ook,_[@?xz 5,00u.=p2x1 ||} ° 5 00"‘[@5’*6 o2, ,00=02x3 | [Twp10=152x1 Typeset your
20,00 w=059x3 s st5, .00=052x9 Custom Pricing
755-5404-00 Front 755-5404-00 Back 755-5405-00 Front 755-5405-00 Back 755-5412-00 Front 755-5412-00 Back
UK 1 UK 3 UK5 F. FOR CUSTOM PRICING + | Appendix J Notes:
1. Coin Card on Game is determined by original shipping
£ .50=19x1 Backside is Blank ) gountrv destination. ) ) - )
- L] - . Optional Coin Card(s), are available via your distributor or via
E;'gg L g:g £1.00=12x2 g gg %gxs (%%g:(; Ogluyr 0 free downg)ad g www.fsternpinbaII.com/coinagecards.shtml.
. - = - Ider style Coin Cards (foreign or domestic) not available
£2.00=13?x5 Custom Pricing on our vilebsite orno Io:(wer agvailable throug;h your
distributor, are obsolete.
755-5407-00 Front 755-5407-00 Back 755-5407-01 Front 755-5407-01 Back 3. Coin Cards which have a Blank Backside can be used for
Not Shown EURO 755-5401-20 Tournament Custom (can fill in your own pricing). tCustom Pricing.
EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6

€ .50=1"x1 € .50=159x1 € .50=1"x1]JJ€ .50=19x1
€ .50=012x1]1€1.00=0?x2 €1.00;[@©x3 €1.00=0"x2 |1 €1.00=1"x3 |} € .50=0x2
€2.00=1=2x5 ) €2.00=1=2x6J1 €2.00=19x7

755-5401-01 1-Side Only 755-5401-02 1-Side Only 755-5401-03 1-Side Only 755-5401-04 1-Side Only 755-5401-05 1-Side Only 755-5401-06 1-Side Only
EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12

€1.00=r39x1 | [e1.00=r59x1 || €1-29 0551 | [ €3-00 =021 L €1.00=129x1 || €1.00=r9x2
€4|00—[@3x5 €2|00—[@x3 €2_00=@X3 €3_00=@X7 €2|0°—[@°x4 €4|00—[@°x9

755-5401-07 1-Side Only 755-5401-08 1-Side Only 755-5401-09 1-Side Only 755-5401-10 1-Side Only 755-5401-11 1-Side Only 755-5401-12 1-Side Only

A EURO FACTORY DEFAULT SUMMARY TABLE 4

| EURO1 | EURO2 | EURO3 | EURO4 | EURO5 | EURO6 | EURO7 | EUROS | EUROS | EURO10 | EURO11 | EURO12
BELGIUM GERMANY 2 NEngZLIﬂINDs ‘ ‘ GREECE FINLAND AUSTRIA FRANCE

ITALY 1
PORTUGAL

Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Adj. 18, Game Pricing, USA & International (non-Euro) and Euro 1-12 Summary &
International (Euro) Standard Pricing Select Tables, summarizes Standard or Custom Pricing Schemes & the Dip Switch Setting required.

Appendix J: Coin Cards (USA &
1 Intn'l Pricing Defaults)



= In QWITCH MENU
D / ﬁ also select:
T == -—
AUD JADT JINETRESET|TOUREULT) S| COIL LAHPFLASH] CLR |MORE PIET I:IEI:I HEU I.IIT ELP| ACTIVE and

FHIA CO TD DIACHOSTICS MEMU FRIE SLIITCH TEST

Ii'.I:I TO SHITCH MEHMU

SWITCH MATRIX GRID & DEDICATED SWITCHES (for notes & locations, see Page DR. 4 or 17)

SWITCH TEQTS

FHIA CO TD DIACHOSTICS MEMU FRIE

DIAG) |LAFF

GO TO LAMP MEHU
M

SIMCLE LAMP TEST

LAMP MATRIX GRID (for notes & Iocatlons see Page DR. 5 or 23)

T I 2 TN o BN o N o I o oz Il os GROUND GROUND
GRN- BRN GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY BLK
CN5-P1 CN5-P. CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-P9 INPUTS CN6-P1, -P11
H Cabinet Side h¥d Below P/F E Below P/F kXA Below P/F . Backbox m Below P/F m Below P/F HIll U206 QRSN on Cabinet Side
WHT-BRN LEET LT DROP LOCKUP BACKBOX LEFT LEFT GRY-BRN #1LEFT
CN7-P9 (Ek’gﬁ_’\‘n SBANKS-U | TARGET 1(RIGHT) | 5-BANK (TOP) | BUMPER OUTLANE CN6-P2 FrRrER
Sw. Part Number: 180-5160-00 515-5162-02 180-5158-00 See Sw. Part Note 515-6027-08 180-5015-03 500-6227-02 Sw. Part Number: 180-5160-00
P us00 PN CoinDoor BTN BelowPF REX Below PIF EYY Below PIF Backbox Below P/F TN Below P/F U206 Below Playfield
WHT-RED 4TH LT LOCKUP BACKBOX RIGHT LEFT GRY-RED #2LEFT
CN7-P8 | consior | STANDUP | 3-BANKS-U 2 5-BANK 2 BUMPER RETURN CN6-P3 fELLF(’flERStEm%?
Sw. Part Number: 180-5204-00 515-5967-06 515-5162-02 180-5119-02 515-6027-08 180-5015-03 500-6227-02 Sw. Part Number: § 180-5149-00 on Flipper
IEEN uz00 I coin Door . Be\ow PIF Below PIF S Below PF Backbox Below PP X Below P/F U206 on Cabinet Side
WHT-ORG 6TH LT LOCKUP BACKBOX | BOTTOM LEFT GRY-ORG #3RIGHT
CN7-P7 | constot TR(OEE% #1 | SBANKSU 3 (LEFT) 5-BANK 3 BUMPER | SLINGSHOT CN6-P4 EUFEER
Sw. Part Number: Future Use 180-5119-02 515-5162-02 180-5119-02 515-6027-08 180-5015-03 180-5054-00 (x2) Sw. Part Number: § 180-5164-00 Doubled
U400 Coin Door Below PIF Below P/F |2 Below PF R Below PIE Backbox Backpanel 3 Below PIF U206 Below Playfield
WHTYEL |  RIGHT 4-BALL RT LEFT BACKBOX SKILL RIGHT GRY-YEL #4 RIGHT
CN7-P6 | coisior | TROUGH#2 | 3BANKSU | omell | VUK 5-BANK 4 SHOT | OUTLANE CN6-P6 | Fer5iione
Sw. Part Number: 180-5204-00 180-5119-02 515-5162-02 500-6227-02 180-5116-01 515-6027-08 180-5163-01 500-6227-02 Sw. Part Number: § 180-5149-00 on Flipper
U401 Coin Door |REX Below P/F Below PIF Below PIF Below PIF Backbox RN InCabinet XN Below P/F U206
WHT-GRN| ~SENTER 4-BALL RY LEFT LEFT BACKBOX_ | TOURNAMENT| RIGHT GRY-GRN
CN7-P5 | COMSEOT/ | TROUGH#3 | SBANKSU oRaiT UME | 5-BANK(BOT) | START RETREN CN6-P7
Sw. Part Number: 180-5204-00 180-5119-02 515-5162-02 500-6227-02 500-6227-02 515-6027-08 180-5174-00 500-6227-02 Sw. Part Number:
U401 CoinDoor RPN Below PF JE2X BelowPF A Above PP RN BelowPF TN BelowPF [EZN InCabinet 2N Below PIF U206 A on Coin Door
WHEBLU | LeFT LBAL RY LEFT MIDDLE RIGHT START RIGHT GRY-BLU | 6 /QLUME
TROUGH | 3-BANKS-U TOP RED BUTTON
CN7-P3 | coNsiot | \[IONSH K RAMP e ORBITTOP | BUTTON | SLNGSHOT | | 'CN6-P8 | (it (rel
Sw. Part Number: 180-5204-00 See Sw. Part Note 515-5162-02 180-5190-48 500-6227-02 500-6227-01 180-5174-00 180-5054-00 (x2) Sw. Part Number: 180-5192-02
U401 CoinDoor |REN Below /P |B2 Below P/F JEXN Above PIF Below PIF A Gun on Cab. U206 on Coin Door
WHTVIO | sTH el CAPTIVE X RIGHT GUN GRY-VIO | ALSERY. CRED,
STACKING TOP GREEN BUTTON
CN7-P2 | colsLot AcKl BALL MADE e TRIGGER CN6-P9 (“n EEN HlGHT))
Sw. Part Number: Future Use See Sw. Part Note 500-6139-02 180-5190-28 500-6227-02 180-5111-00 Sw. Part Number: 180-5192-04
U401 PN Cabinet Side BTN Below PP |PXN Below PIF B2 Above PF BTN Above PIF In Cabinet |2} U206 on Coin Door
WHT-GRY RIGHT *  sHooTER RIGHT RIGHT CENTER PLUMB NOT GRY-BLK | 8 BEGIN TEST
BUTTON ORBIT BOB BLACK BUTTON
CN7-P1 (UKONLY)|  LANE BOTTOM RAMP RAMP TILT USED CN6-P10 ((In Test: ENTEF{))
" 180-5160-00 500-6227-01 500-6227-02 180-5190-48 180-5190-28 See Sw. 56 Note " 180-5192-00
— In LAMP MENU
Ol ir EEEEEE] alco select:
AUD | ADT JIMETRESET|TOURPUTLT)| (JALL JRoi | CoL REU I.IIT ELF TEST ALL LAMPS
LUMN

LAMP TESTS

U7 : uUi6 uUis U4 : :
veL-Ben | | vEL-ReD YEL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BRN| LEFTSECUR- | LEFTSECUR- | LEFTSECUR- | LEFTSECUR- | LEFTSECUR- LEFT 3- LEFT 3- LEFT 3-
J12-P1 | TIYLBVEL1 | TTYLBVEL2 | ITYLEVEL3 | TTYLEVEL4 | ITYLEVEL5 | BANKBOT BANK MID BANK TOP
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BLK | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- | RIGHT SECUR- |  RIGHT 3- RIGHT 3- RIGHT 3-
J12-P2 | IYLEVEL1 | ITYLEVEL2 | YLEVEL | ITYLEVEL4 | ITYLEVEL5 | BANKBOT BANK MID BANK TOP
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
Ao weron | TR |HURRY UP|  WidGe B ravbarrow | (A) BC
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL RIGHT
J12-P4 100,000 200,000 300,000 500,000 750,000 ravparrow | AB (C)
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-GRN LEFT LEFT RIGH RIGHT KICK LEFT MIDDLE RIGHT
J12-P5 | OUTLANE | RETURNLANE | RETURNLANE | OUTLANE BACK TOPLANE TOP LANE TOP LANE
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
A 5.p6. iy FINALBATTLE | ORBITAHROW | HURRY UP (R) ED RE (D) ADKEDCE
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
Riaph joy MYSTERY | oran ahow | HUko p BULTON ravbarsow | A(B) C
H #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
ASSAULT X LOCK JACKPOT | SUPER JACK-
ARROW ARROW ARROW ARROW POT ARROW
: #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-WHT|  Back BACK BACK BACK BACK TERMINATOR n
J12-P10 | BOX (ToP) BOX 2 BOX 3 BOX 4 BOX (BOT) EYE (?)
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
saokEor | ASSAULT ESCAPE PARE. RPG BATE | LaunchoPry | AN
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