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Playfield Switch OPTO "Long-Hop" Boards

A New OPTO Board combination (Transmitter, 520-5082-00, and
pinball games with ID4: Independence Day, The X-Files and Slarsh
combinations are being used as Ramp Switches to recognize the

Receiver, 520-5083-01) was first introduced in our
ip Troopers. In this game, Viper, the OPTO Board
mall Ramp Shot (Sw. XX).

7] [
i ; ; ) These OPTO Boargs are mounted to a 7
P’ayhe’d Switch QPTO Boards . bracket so lhay face each other on each ( ?
Theory of Operation & Schematic ' side of the OrbitLana (mouned below ’
) ) L the playfield). See the Blue Pages,

The lllght falllng on LED (CR1) generates a voltage which is = Sec?k?rﬂl. C)hapl_erz. lastUSaggg?or part b
applied to the input (Pin-2) of the LM311 Comparator (U1). o number information. See the Yellow =
R1 bleeds off excess charge. At about a volt inpul from LED 7 ggg%gﬁg“"g;g’:fﬁf %IA?T;C;E’JFP D
(CR1) the Comparator (U1) trips & drives either Q1 (during 3 po : o
switch line strobes) or the indicator LED (CR2) (in between = o
strobes). If a swilch line is being strobed, the emitter of Q1 g Side View
drops to the saturation voltage of the Switch Line Driver, = R A A
about .3v. This plus the .7 voit drop on the base give a 1v
forward bias voltage to Q1, which is lower than the 1.7v drop l ]
on LED {CR2) so the current flows through the Transistor
during strobes. This drives Q1 on and makes the switch. H nniir §e00| nong
the strobe line is high, then the 1.7v path through LED {CR2)
is lower than Q1's bias voltage so current flows through LED % | __t]
(CR2) and the indicator lights. D1 prevents reverse bleed, R2 100 UUUU;L’L’!@,
and R3 form the voltage divider for the trip point, R4 is a Z
current limiter for both Q1 and CR2, C1 and C2 are general
noise-filter caps. 9 520-5082-00 (TRANS)

] @ =" [©@ Ol
________________ e e e — ,
: §20-5082-00 ! §20-5083-01 _o=Er raht +5v &y | c -1 _
' ngr_lssmlner i Re_f:eiver sritim e ; ' sf&ré"(’a"gi%‘::; ::,5_.,. RED /
: : i Fin-2 BLK —
| ey | e i (EROLND) CN1
E e | 520-5083-01 (REC) 4
! ! .AF RED :I o¥c=m—0 ote—=—0 o%—=-—0 8% —-0 oo
'RED : ey H u°°°° " L
! TV m ) i @)QG @dl 0000| (3
IBLY | [ty WHTAOE | o oSc—-a e e R
| CR1 ks kil or
| kit | e | Somponent L e i
| GND , Smen ) ! (Sw Drmve s - =) CN1
: ' G | Pin-2 WHT/XXX
! [ H [Swe Rletwn = + »)
| i L - - ! Fin-1 RED Fin-4 BLK
R e ! {+5) (GROLND)

OPTO Alignment Procedure Option

There is an easy way to align your OPTO Boards with a very cheap Tool: an ordinary, everyday drinking straw!
).

Cut a clean, unused straw to the length that the GPTO Boards are apan (ensure the edges are cut straight). Then slip
the LEDs into each Y
each end of the straw FIG. 1A IL%EF:QEX‘{ 14
{Nete. You may have ALIGNMENT ———
to slightly bend the | e g
straw in the middie to 44 \ win ORTO B || |ocsen
gel both LEDs into the - —r——— Meuning
straw). If the straw e — — — — — — — —————— il ol S L e — [ 2nd
edges are not plumb or  serewis i SR Board
; : I
parallel on each board, a7 2 e S I w_— } v
an adjustment should Hoard '_L i I This a“-gnmen[‘!aroccdure s =
. H wath 0PTO B adrinking straw is used mainly
be made (see Fig. 1A). R TE B TopviEw lor OPTOs which are set apar
Adjust the OPTO Tran ?;er FIG. 1B CORRECTED DY 2inchas armore. Why? OPTO Boeard
Boards by loosening ki £ : Nt Becausa the further apant the Receiver
- (Emitter) ALIGNME B! ; (Detector
the screw(s) (just OPTOs are, the more crilical the )
= f i I afignmenl bacomes,

enotigh so the
board(s) only rove

when you touch them)
until the straw edges

T — Mounting

parallal aignman wilh LEDs ’ Serewis
= k o e
e — [ A

and the boards are adyusimer

plumb or parallel (see  “*™ [ s eae

Fig. 1B). One or both i e
~ards may need to be ba i

ad. If alignment is achieved with just one board, leave the other one alone. Fig. 2A

attempt this adjustment procedure, ensure the OPTO Mounting Brackets are
*nsure the LEDs are sitting flush & perpendicular to the board {see Fig. 2A).

~rs not to be flush and/or is bent (see Fig. 2B) take
‘~ring / soldering is recommended; however, you
" a dab of silicone to help stabilize the LED))

the necessary action
can carefully bend

Cr



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

CPU / Sound Board

1/ O Power Driver Board

*++ All BRIDGES rated 35A @ 100y ==
+50v DC High Current Coils

] W=

U212
ol

Note:

is Not Used

in this game.

o) o 11

+20v OC Low Current Coils

+-12v DC SoundTisplay/Legic

+18v DC Jllumination

+5v DG Logic Vellage

(I
ll"LﬁJ

IllI|II tl:ll
1 o Ol

Note:
i
|
‘1 is Not Used
o | in this game.

QUICK REFEREMNCE FUSE CHAHT

LOC: __DISPLAY POWER SUPPLY (P.S.) BOARD
|F1 | 244 250v 5.8, [ 90v DC_High Voltage Display
(LOC: | / O POWER DRIVER BOARD
F6 | 7A250v S.B. | 50v DC Prmary High Power Coila/Flippers
F? | 5A250v 5. B. {20y DC Low Power Coils
Fé | 5A250vS.B. | 12vDC Logie Power
F9 [ SA250v S.B. | 12v DC Logic Power
F20| 3A 250v §.B. { 50v DC  Not Used (Spare)
F21| 34 250v S.8. | 50vDC_Coils =
F22| 8A 250v S.B. | 18vDC Confrolied Lamps e Dy FOM Cog: ROMOL
i sitioned behind the 128 X 52 Dol
9 F23| 4A250vS.B. | 5v DC:-_ _Lo_gl': fo irix Display Board (both boards
Fe4| 5A250v S.B. {63y AC Gl Lamps (BRNAWHT to WHT/BRN}| do rot have fuses].
EF25 | 54 250v S.B. i 63w AC G Lamps (YEL to WHT/YEL) Seas Soction 4, Chapter 1, for
| | . ST Backbox & Cabinel
. |F26| 54 250v S.B. | 6.5V AC G.l. Lamps (GRN to WHT/GRNY e e
|F27 | 5A250v S.B. | 8.3y AC G|, Lamps (VIC to WHTMIO, PRI
|F2a 3A 250v S B. | 24y AC NotUsed / Spare Sarvice Switches
" i 6 {(See Sec, 3, $
LOC: SERVICE (AC) OUTLET BOX {Cabinel Botlom
Inva [ 8A 2500 8.6 | 115% AC Main Fuse Line (Domestic or USA)
|n/a | 24 250v 5.B. | P/F Fluorescent Black Lights (USA & intl)  Playtiokd
fa | ¢ i i ¢ Power
L SA 250v S.B. | 220v AC. Main Fusa Lina lintamational Indaeriack USA: 8 & 2 Amp 250y Slo-Blo Fuses
P d 5 & Switch  Inl’l.: 5 & 2 Amp 250y Slo-Bla Fuse
[LOC: UNDER PLAYFIELD (By Assembllas Listed) Memory
Infa | 38250y 5.8, | 50vDC A Flipper (BLU/YEL ~RED/YEL) : Rirory
o In/a | 3A 250y S.B. | 50v DC L\ Flippar (GRY/YEL-~RED/YEL) T '\
e (under cabdnet)
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: FIND-IT-IN-FRONT: DR. PINBALL SECTION EXPLAINED :i

The key technical data from various parts of the manual were extracted and combined into the "Find-It-In-Front:
Dr. Pinball Section.” This section {pages DR. @ - @) will assist the technician in locating important technical
information needed to troubleshoot the Pinball Machine. Dr. Pinball is also available on the game in the Porals™
Service Menu. This variation is in a Flow Chart Help Format. To get into the Portals™Service Menu:

Step 1
Enter the Portals ~ Service Menu by
Step 2 pushing the Black "BEGIN TEST" Button.
Move through the menus by pushing the
Red "LEFT" or Green "RIGHT" Buttona. Step 3
. " Select or activale icons by pushing the
Note: Pushing the Left or Right Fllpper ” "
Buttons operates in the same wafy? A Sadi ENTER" Bution,
Note: Pushing the Starl Bultan
H Bla operales in the same way.
IMPORTANT
TN ﬁ % Ensure the Playfield Power inlerfock
LEFT RIGHT ENTER Switch (Located inside Coin Door Left)
P o RTA ls ™ is pulled oul. This Is required for Coli
and Flashlamp Testing.

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

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

X 9% Y% Y HOWIT WORKS % ¥ ¥ ¢

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

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

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

From the Main Menu  § From the Dlagnostics [ = [ [ Fram the Dr, PInball Menu
In Portals™ ] Menu ! : m
GO TO ] GO 10 L7 GO TO COIL.
DIAGNOSTICS MENU DA. PINBALL E‘ ‘ (. SWITCH OR LAMP
—— DH — | Dﬁ DH ‘ DH FLOW CHARTS

DIA

The following are the Mini-icons with explanations for the Dr. Pinball Sub-Menus:

T T T
I E e PrE CUTTT

Select a Coll, Lamp, Swalch or Flipper fo diagnoss wath =

or "+ lcon; Then setect the "RUN' lcon to aclivale the chaice.
‘PREV" goes back lo previcus quasticn.

"QUIT" exils Portals completely.

Seen when quastion is being asked on Ihe Display. Selecl
"YES” or NO" to answer quesiion given.
"END” lels you select a new item 1o test.

Seen when diagnosis is given.
Select any lcon for your next step.
2" gives Help.

A |n Coill Flow Chart Menu, salacl 'PULSE" (e pulss e coil
l sclected.

P? Find-It-In-Front: | '{::'!
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PLASTIC GLOW-BALLS!'
-
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. g _ is a 4-Ball
cames
'------’---’A
% DIAGNOSTIC AIDS :¢

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

OPERATOR ALERT works by monitoring any switch activated coilthat has the potential to trap a ball when
disabled (e.g. in the Auto Launch, Scoop, Eject, etc.). If this assembly has a closed switch indicating a ball is stuck
or the switch is stuck closed, the CPU Board will activate the coil ten times. I the switch remains closed, the
game will display a message indicaling there is a problem (e.g. "OPERATOR ALERT AUTOLAUNCH NOT

WORKING"). This not only warns the operator of a problem immediately, but indicates exactly where the operator
should lock to resolve it.

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

This is caused by either failure in memory ie g. batteries are dead or faulty RAM) or upon installation of updated
version of code, Opening the Cain Doar will initiate a Factory Restore, by opening the Memory Protect Switch.
Check battery voltage at CMOS RAM with power off.

WV A Al Ll = LI I I S Sy 4

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

CRU COUNTRY SETTING: | Pos |4 2|8 al 5| 6]7]8 crucountry seTrva: | rae | 32 [2[alsls]7]a cpucountrYserrive: |res [ 1] 2] 3] als]s]7 [
USA -~ Lz FRANCE i) .1 NORV/AY bl I
o | 90000006 e | 60eee i oy
" cPU coUNTRY SETTING: |Pos [ 102 3 4518718 CPU COUNTRY sETANG: [Pos | 1] 2] 3|4 5]8]7 8 CPU COUNTRY SETTING: | Fon.
O N oM
AUSTRIA GERMANY SWEDEN
‘F 0000606, [or 0000 oo
crycountry seTive: | ros [ (2] als]e]z]s crucowmrr serrva: | rox [ g 2] 8 alE 8]z |8 CPUCOUNTRY SETTING: | Poa
x o | @ oN @ oN
BELGIUM # ITALY SWITZERLAND
- it | 00000® | 20| i 09 | o
CPU CCUNTRY SETTiNG: ru|1[3 alq[s e|7]e cpucolmtay seTing: [ron[2 | 2[a|afs 8l 7]a]| | cPucowaysering: [pas
i [ : ON
BRAZIL JAPAN ] = UK
Eail lﬂ INCCCC | 08 008 | ore 0
| CRUCOUNTRY SETTIHG: | Pas 1[ I; alslelz]a crucounTRY sETTING: |Pas [ 9] 2] a]a]s]8l7]8 [ cru coutay seTiva: [rea [ [2]ala s [e]7 ]
cwuns [0 MR |l e
__.__.“_”'_,_t_:. eeeee | "N |~ee eeeee | " e | | eooe

*All countrles not noted use the "USA Selling

D AN Ay Ll Ll Ly L L L S 4

ROM SUMMARY TABLE
.C. NAME TYPE BOARD NAME LOC. PART N®
Game ROM 1MB8 CPU / Sound Board uzio 965-0266-35 |
| Volce ROM 1 4MB__ | CPU/Sound Board 7 965-0267-35
| Violce ROM 2 4MHE CPU/ Sound Board U21 | 9es-0268-35
Yolce ROM 3 aMB CPU / Sound Board uis QE5-0269-35
| Volce ROM 4 | NotUsed | CPU/Sound Board uar | NotUsed
Sound EPROM 512K CPU / Sound Board U7 | 985-0270-35
Display EPROM 4MB Display Controller Bd. | ROM O 9<s’5-6271-313_'|!

Display EPROM | NotUsed | Display Confroller Bd,|  ROM 3 Mot Used

i A
ﬁ Find-It-In-Front; ‘/’Pﬂ?
DF.| Dr. Pinball DR. ®



From Ihe Maln Menu 2. | From tha Dlagnostics i From the Switch e From the Switch
R Menu Manu Manu
GO TO D!AGNOSTICS GO TO SWITCH ﬁ‘h. GO TO SWITCH OR GO TO DEDICATED
@ MENU ﬁ.". = ACTIVE SWITCH TEST E SWITCH TEST
nIA Slal ITEST| ACT _DED
SWITCH MATRIX GRID & DEDICATED SWITCHES
1 5 7 0 Ground
S5 1 Q Q3 Q4 Q5 Qst a7 C?O
Row GRN-BRN | GRN-RED | GRN-ORG | GRN-YEL [(NOT USED)| GRN-BLU | GRN-VIO | GRN-GRY 05 BLK
{Retutn) CN5-F1 CN5-P3 CNE-P4 CN5-P5 SN&PG CN5-P7 CNS-P3 CN5-P9 P CNG-P1. -P11
) 1y g g JUMP LEFT o, | LEFT LEFT LEFT 1 @) LEFT
WH'?-%DHN NOTUSED * | NOTUSED | Fusip AAMP | Top TUREO GUTLANE . FLIFFEA
4 B ORTD EMTER LANE BLIMPER R BUTTON
chT-P | . - e s [ s T i s [ e s CNE-P2 Jcce s
2 4TH ek AIGHT LEFT RIGHT TCR LEFT 2 #2LEFT

U400 GO MOTUSED | Rase RAMP TP TLAED RETUAN FLIPFEA EC.5

WHT-RED } 5.07 B ENTEA ENIT LANE BUMPER LANE GRY-RED | (End-of-Sirke
CN7-PE Cam B o m“"" W [ — | 1 [ st Pyl N NG-P3 [ ivwinn
3 6TH RIGHT CENTER AIGHT LEFT 4 & RIGHT

U400 GOl NOTUSED | Ramp FAMP TURS0 SLINGEHOT FLIPFER
WHT-ORG | sLOT EXIT EMTER BUMFER GRY-ORG § ELTT0H
CN7-P7 s Limas q mf s Fimphat] Soreer Flabmty LR e’ Paynddd CNG-P4 Jorvo= e

4 AWEHT +BALL LEFT CEMTERA | BiLL FUEHT 4 #5 FIGHT

1400 COIM | TROUGH BUTTON RAMP BOARD COLITLANE FLIPPER E.0.5
WHT-YEL | SLOT &t (LEFT (UK ONL) EXIT GRY-YEL (End-al-Siraka)

NT-P atedent Mooyl o bl Wl Py - . a6 NG-PG i b

5 CEMTER 4-BALL AGHT LT B LEFT Wik FIGHT

U401 COINSLOT | TROUGH BUTTON RAACCOOMN y B (LOCK) RETUAM Mot Us.eﬂ MNOT USED

WHT-GAN | /Caa Ll {UK ONL 5-1,- ) LANE RY-GH
CNT-PS |- ralias | o i i 3 Pyt s B vt imptat

.6 LEFT 4-BALL FAGHT AT P A FIGHT E w6 VOLLIME

L1401 COIN TACLGH RLBEER FACCOON | NOTUSED. | (LOCK) SLINGEHODT (RED BUITTCWN)
WHY-BLU § 507 L&) &u | L GRY-BLU [ (In Test: LEFT:

CNT-P3 v G [t n rcter Vit [ ruten Praptiott e Py ) s CNB-P§ =i
T ETH 4+-BALL LEFT LEFT e F 8T SEAY. CAED.
U401 COlt TACLGH ALSBER TARGET NOT USED [GRETH BUTTCH)
T-VIO § SLOT YUK DPFTQ (LOWER) Yo Zi i GRY-VIO | fin Tear AIGHT
CNZ-P2 I wrwies Fleptastd ot Phayherit e — i ! CNG-PA
8 N RIGHT 8 52 BEGIN TEST
ydot NOTUSED NOTUSED | TARGET NOT USED [BLACK BUTTEOM)
WHI-GRY (LOWER) GRY-BLK iim 1.~ it EH'lEF'.l
7P e — CNE6-P10 Lo b
R —
- | From the Dlagnostics From the Lamp = From the Lamp '|'_ IRy [ e—— From the Lamp
Monu Menu - Menu Menu
GO TO LAMP GO TO SINGLE GO TO TEST | GO TO ROW OR
@ MENU LAMP TEST H ALL LAMPS ! ﬁ m COLUMN TEST
—r — r— 1
1N HLL ROLd] COL
[}
i LAMP MATRIX GRID
i 1: Uiz | 2: Uis | 3; uts | 4: U4 | 5: Uil | 6: Uiz | 7: uitl | B: U10
< YEL-BRN YEL-RED | YEL-ORG | YEL-BLK | YEL-GRN | YEL-BLU YEL-VIO YEL-GRY
J13-P9 J13-P8 13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
1: Q33 | DRAG INVITA- HITCH- LIGHTS PEDAL TO SLASH'S MANCOW'S | MANCOW'S
RED-BRN | RACE TIONAL HIKERS ouT THE METAL | SNAKE PIT ... (LT} .. {RTY

J12-P1 4555 Bulb #555 Bu #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
2 Q34| 2 MILES VIPER: RIGHT | 2 MILES 5MILES LITE POST
RED-BLK | (AT TARGE TARGET (LT TARGET} J (LT TARGE SAVE (LT)

Ji12-P2 | #555 Bulb #555 Bulb R #555 Buih RRN #555 Bulb #555 Bulb #555 Bulb RE} 15 18
3: Q35 | 2 MILES 5 MILES SPELL VIPER: RIGHT | 2 MILES 5 MILES VIPER: LEFT
RED-ORG || (RT ORBI (AT CRBI VIPER (R {LT ORBIT) {LT ORBIT) CRBIT

J12-P3 ] #555 Bulb RE4 #555 Bulb REY #555 Bulb ERY #555 Bulb P #5655 Buib #5565 Buib [ #555 Bulb o)
4: Q36 | CALUTIDN WARNING BRICGE VIPER: 2 MORE 1 MORE JACKPOT
RED-YEL uTt JUMP RAMP | (RT LOCK} (RT LGCK) RN (RT LOCK}

J12-P4 4555 Bulb &R #555 Bulb B #555 Bulb P4 pid #555 Bulb #555 Bulb #555 Bulb EEN #555 Bulb [Rr
5: Q37 | 2MILES 5 MILES ONE SHOT... | VIPER: 2MORE 1 MORE LCCK JACKPOT
RED-GRN [ (RT RAMP) (RT RAMP) (RT RAMP) RIGHT RAMP | (LT LOCK) (LT LOCK) (LT) (LT LOCK)

J12-P5 #555 Bulb #555 Bulb il #555 Bulb #555 Bulb g #555 Buib #555 Bulb il #5655 Bulb [EEN #555 Bulb [y
6: Q38 KE RUMBLE VIPER: CEN- | DIAL SEND .MYSTERY | VIPER:
RED-BLY | (CTR RAMP) | (CTR RAMP (CTH RAMP RA {LT RAMP} (LT RAMP) (LT RAMP) LEFT RAMP

J12-P6 #555 Bulb #555 Bulb #555 Buib 4555 Bulb EER #555 Bulb #555 Bulb KLY #555 Bulb kY #555 Bulb KX
7 Q39 | SPECIAL AIGHT RE- SPECIAL coUBLE scoR- | SHOOT JIPLE scoRr- | LUP/DOWN

RED-VIO | (LT) TURN LANE TURN LANE_{ (RT) 1M [IMLANE) AGAIN G [INLANE) POST

J12-P8 #555 Buib RN #555 Bulb BN #555 Bulb Y #555 Bulb #555 Bulb EEY #555 Bulb LY #5535 Bulb _lr:_:55 Bulb Hi
8: Q40 | LEFT JACKPOT RIGHT EXTRA LEFT TORP RIGHT TOP | NOTE
RED-GRY | RACCOON (CTR RAMP] | RACCOON BALL LANE ( H) LANE{ F ) PAD

J12-P9 H555 Bulb EX8 #555 Bulb Bl #555 Bulb #555 Bulb #555 Bulb AN #555 Bulb KX #555 Bulb
9: Q41 § LT TURED TOF TLRBD RT TURBO ELPER JACK- ALIEN LAIJNCH
RED-WHT || fumeER BER FUnEER HUMPEA RER £oT AT PANEL | ABDUCTION NOT USED BUTTON

J12-P10 | #555 Bulb XN #555 Bulb R #5355 Bulb I #555 Bulb fiadl 4555 Bulb & #555 Bulh
10: Q42 MOT USED
Not Used [ NOT USEDA NOT USED NOT USED

LJiz-P11
i A l.
Ii h Find-It-in-Front: EE:
DR. @ Dr. Pinball | DF:



| SWITCH MATRIX GRID LOCATIONS | LAMP MATRIX GRID LOCATIONS

72
Legend Note: D = Switches/Lamps mounted above playlield. . = SwilchesLamps mounled below the playlield. .
|_TYPICAL SWITCH SCHEMATIC [DEDICATED SWITCH SCHEMATIC|

Eotarrer. Swiich Drive Winel Flow Swich Retwre Wosf

TYPICAL LAMP SCHEMATIC |

Dedicaled Sw. Wmpuls Ground —
GRN-XXX ok voes WHT-XXX GRY-XXX BLK ( :
O COM. | l N.C. N, CO:M. 1 bt

v Commen Woqmady Chomsd
Switich Teiming Sadich Tirmwa Gl Yo rendl

Notmally Opas [omman
Seanch [wrmiral Swatct: Tormmyl

Note:

Adl Larmps requera chocios. -

Soma dicdes am located on

Terrminal Ships (under plesteld]

& nd o The larmp dsell
o

D oo

an
T ermirnal

1
: YEL
' ‘ "HED
COMMON T
Simp ¥ v

- MO (L / A 14001 C@JGS
Find-It-in-Front: ‘/lpai o
OF.I Dr. Pinball




i From lhe I“Ialn Menu From the Dlagnostics From the Coil
n Poratls | ﬂ Menu Manu
GO TO DIAGNOSTICS ! 0 GO TO COIL GO TO COIL
[ MENU 'E‘ MENU TEST
: —l —l ——

D.T. Control
Une Cotor

Drive Trans-
istor (D.T,

High Current Coils Group 1

Line Connect

D.T. Contrad Power
Linc Color

From th(- Coll
IEl GO TO CYCLING

i.;-.-.;

Power Line PO‘M!I’

Coll GA/Turn
Connnection Do

26-1200

= e m W

LT Col rll.liJ
Line Color

0T Conteod
Line Connec!

Drive Trans-
Isfor (CLT.)

ngh_Cerent Coils Group 2

01 |TROUGH UP-KICKER @1 |VO Pwr. Orvr,|BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 261200
02 |AUTO LAUNCH Q2  |VO Pwr. Drvr.|[BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 |50v pc n;g_‘_ir;gggm
03 |LEFT VUK Q3  {1/O Pwr. Drvr.|[BRN-ORG| J8-P4 | YEL-VIO | J10-Pa/5 |S0vpe] 261200
04 |RIGHT VUK Q4 |V Pwr. Drvr.| BRY-YEL | J8-P5 | YEL-VIO | J10-P4/5 |S0v nC n?gjﬁ“,?:
05 |BALL RELEASE (RAMP) Qs |vo pwr. Drvr.|BAN-GAN| Ja-ps | BRN | 47-p1 [20vpe| 2210050
|06 |LT OUTLANE (UK ONLY) Q6  |1O Pwr. Drvr.| BRN-BLU | J8-P7 BAN J7-P1 |20vpc| 231050
07 |NOT USED @? |VOPwr.Orvr.|BRAN-VIO| J8-P8 | N/c | N/c |N/c| N/C
08_|EUROPEAN TOKEN DISPENSER | G8 |10 Pwr. Drvr. |[BAN-GRY| J8-P9 | YEL-VIO | J10-P4/S |0 oc SH:E
PPLETT AT TR PR 5 ] R T e T

Coll GATun
of Bulb Typ

Poreer Ling
Connnecion

109 |LEFT TURBO BUMPER Q9 |10 Pwr. Drvr.|BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 |Sov oc | 251290
110 [TOP TURBO BUMPER Q10 |10 Pwr. Drve.| BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50y pc| 251200
{;1 RIGHT TURBO BUMPER Q11 |VO Pwr. Drvr.|BLU-ORG| J9-P4 i YEL-VIO | J10-P4/5 |SOvpc| 251200
[12 [LEFT SLINGSHOT Q12 |lio Pwr, Drvr.| BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 |50, oc| 28:1200
13 |RIGHT SLINGSHOT Q13 |0 Pwr. Drvr. |[BLU-GRN| J9-P6 | YEL-VIO | J10-P4/5 |50y D¢ Pﬁfﬁ;
14 |UP/DOWN POST Q14 |/O Pwr. Drve. | BLU-BLK | J9-P7 | YEL-VIO | J10-P4/5 {S0vpc| 271100
15 {LEFT FLIPPER (50v RED/YEL) | Q15 |10 Pwr. orvr. |0RG-GRY] Jo-Ps | RED-YEL ! y10.ps2 |50y nc| 251100
16 |RIGHT FLIPPER (50v RED/YEL) | @16 |VOPwr.orvr |ORG-Vio | Jo-Pe | BEB-YEE! 410-P1/2 [S0vpe| 251190
2 S D, ST Iy cx SRR Skl e

D.T Controk
Line Color

D.T. Control
Line Connect

Drive Trans- an.\r

Low Current Conls Group 1

Powor Line
Connnection  Voltag

17 |LEFT RACCOON SHAKE /O Pwr, Drvr, | VIO-BRN 281000,
18 |RIGHT RACCOON SHAKE Q18 [V Pwr.Drvr| VIORED | J7-P3 | BRN | J7-P1 |20voc| 281050
119 |NOT USED Q19 |vO Pwr. Drvr. | VIO-ORG | J7-P4 | N/cC (e, Wi} "<
20 |LEFT RAMP DIVERTER Q20 (/O Pwr.Drvr.| VIO-YEL | J7-P6 | BRN | J7-P1 |20vpc| 3271800
121 |ORBIT DIVERTER Q21 [0 Pwr. Drvr.{ VIO-GRN |  J7-P7 BRN | J7-P1 |20voc 351}{59”_
22 |RT OUTLANE (UK ONLY) Q22 |VOPwrDrvr.| VIO-BLU | J7-P& | BRN | J7-P1 |20voc| 29°1050 |
23 |BLACK LIGHT RELAY @23 |VOPwr.Drvr. VIO-BLK | J7-P9 | BRN | J7-P1 |20voc| B92¥ B |
24 |OPTIONAL COIN METER Q24 |VO Pwr. Orvr.| VIO-GRY | J7-P10 | RED | J16-P7 |Svpc| N/C

D.T. Control
Ling Connect

Drive Trans-

Flash Lamps (FLASH)

Power Lino
Connnection

20y pe] #39 B“m

'|_=1 |#F1 FLASHLT OUTLANE/VUK %2 | Q25 {10 Pwr.Drvr. [BLK-BRN| J6-P1 | ORG | Jé-P10 ]
[F2 |#F2 FLASH RT OUTLANENUK 2 | Q26 |IO Pwr. Drvr. |[BLK-RED | J6-P2 | ORG | J6-P10 |204pc| *33EUD
IF3 |#F3 FLASH BRIDGE OUT 2 Q27 |0 Pwr. Drvr. |BLK-ORG| J6-P3 | ORG | J6-P10 20y 0c ;‘FT%;EH?]
F4 |#F4 FLASH RED %3 Q28 |V Pwr. Drvr.| BLK-YEL | J6-P4 | ORG | J6-P10 |20voc :‘Ei,_?_g'g_l
|F5 |#FS FLASH BLUE #3 Q29 (/O Pwr. Orvr. [BLK-GRN| J6-PS | ORG | J&-P10 |20v0c| #52 Buld |
F& |#F6 FLASH BILLBOARD 32 Q30 |10 Pwr. Drvr. [BLK-BLU | J6-P6 | ORG | J&-P10 |20 nc"_“:ffgﬂﬂ.'ﬁ{ "
|F7_|#F7 FLASH NOT USED 0 Q31 |0 Pwr. Drve.| BLK-VIO | Je-P7 | Nic | mnsc |Nsc| N/C
|F8 |#F8 FLASH POPS #3 | Q32 WO Pwr Drvr. BLK-GRY| J6-P8 | ORG J6-P10 |20 oc ;'f}_.?;‘T_.EI'j_'fg
‘/ P=? Find-It-In-Front: ':ll]j‘
DR. ® Dr. Pinball | BE.]




FLASH LAMP LOCATIONS

COIL LOCATIONS

ablnet
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Rela’
an

UK ONLY

Coils/Flashes mounied below the playfisld.

TYPICAL COIL WIRING

Legand Nota: I:I = Coils/Flashes mounted above playfeld.

Cathode
{Banded Side)

Anode (Non-
Banded Side)

Power Suppl
Voltaggp Y

Drive
Transistor
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DOMESTIC PINBALL & REDEMPTION DISTRIBUTORS

44

British
4 G:}urmh-a

Albert
e Jaskalchewnn

Manicba

Cntario

Cuebec

N
Brunswick

Ao s NAME PHONE || # | STATEIFROVINCE NAME PHONE
1 | AL | Birmingham Bimingham Vending 205-324-7526 || 29 | MO | St Louis J. & J. Distnbuting 314-545-2303
2 [ AR |N. Lille Rock Godwin Dislnbuling 501-753-1138 || 30 | NC | Archdal Opesmlors Distributing 010-884-57 14
3 | AZ | Phoenix Balson Wasi 602-233-0180 || 31 [ ND | Fargo M.H. Azsociales, Ine. 701-282-7877
4 | BC | Bumaby {Can.] | {an. £ain Machine 604-420-4008 || 32 | NE | Omaha Greater Amenican Dist. 402-553-2812
| 5 | Buena Park Belson West 714-228-7500 || 33 [ MJ | Springfield Mondial Int'l. Gist, 973-467-97C0
6 | CA | San Diago Balson Wast 618-450-0871 || 34 [ NV | Reno HAeno Game Sales 702-826¢-2080
7 S, San Francisco | Belson West A15-852-4220 |1 36 | vy Garden City Park | T & M Dislnibuting 516-747-0034
8 1| panver Cal. Game Exchange 303-533-4300 || 36 Rochester Maondial Dist. 716-586-1100 |
g Mounlain Coin 303-427-2133 {| 37 Cincinnali i 513-771-1903
3 ‘ Ty Atlas Distnbuting B —
10| FL | Orando _ i Bimirgham Vending 407-425-1505 _31% oH LCleveland 800-278-8282
11| A | Mariealta Same ExchangedSE, Ine. | 770-534-7215 19 38 Columbus pn e G 14-42 1 -Ban0
12 | HI | Ewa Beach 50th Slale Coin Op. | B08-6A2-4561 || 40 Macedonia Shaffar Glstnbuting. €9 | wioaer-daso
13| 1A | Des Moines Grealer Amarican Dist. 515-244-2828 ‘ 41 | OK [ Tulsa Galaxy Distributing, Co. | 918-835-1 165
|14 | IL | Chicago Allas Distnbuling 773-276-5005 || 42 | N Rexdale {Can.) | Maw Way Salas 416-674-8000
15 | N Indianapalis Allas Disinbuting 37766892 (| 43 Toronlo (Can.} Starburst Coin Machines | 416-251-2122
16 indianapalis J. & J. Distributing | 317-200-0530 || 44 | OR | Partland Amerean Coin 503-233-7000
17 | KS | Wichita Uniled Bisinbutors, fne. | 316-263-6181 || 45 pa |Bensalam Mendial Inl'l. Dist, 2158238-1122
18 | ®Y | Louisville Aflas Disirbuting BL2-985-5266 || 46 Wilkes-Barra Rath MNovelty 717-824-C00d4
159 al ARA Distrbutors, Inc. 504-835-3232 || 47 | ‘ Games Sales Co., Inc. | 801-525-8351
E ) i Maw Creans Novelty E04-p08-3500 || 48 | TN el Greon G.AMES. £01-353-1000
221 MA|—E—'L-'3]-'19 Meadow | Gekay Sales 413-525-2700 || 49 Mashville Sammons-Penninglen | £15-244-3020
22 | Morwaaod Mondial [nt'l, Dist 781-769-9966 || 50 | Corsicana Masler Sales 003-874-4740 |
123 | 110 Battimare Siale Sales 410-846-4100 || 51 | TX | Dallas Commercial Musiz 214-741-6351 |
| 24 Welner Disinbuling 410-525-2600 || 52 Howslon A Franz, & Co. 713-523-7366 |
1 25 | M Hedgford L atlas Distnbuting J13-794-4880 || 53 | UT | Salf Lake City Struve Distnbuling EG1-3€‘B-&ES§_'
| 26 | Wyoming | Allas Distnbuling €16-241-1472 || 54 | WA | Sealle Amercan Cain 206- 7545020
27 | Mi | Bloamingtan Hanson Distnbuling A12-834-6604 || 55 wi (Sreen Bay Pionear Sales & Sve. | 920-468-5200
28 | M | Minneapolis Sandler Vending B12-956-0010 || 56 Mencmonee Falls | Pioneer Sales & Sve, | 414-781-1420
igchNlC_‘!-!-_ -“h"DRr For Parls and Sasvice, call your local distribular. The numbered tocalions ane ganeral areas. Vieaw table and map for

)

A,

7P

£ cormasponding numbered distibutor. H your slala/provinee doas nal have a dislnbulor, call the neares! slale/province
Disinbutors and phone numbars are subject to change, Call Sega Pinball, Ing. Technical Support with any queslions
or il your distnbutor cannod help you, al 1-800-542-5377 (USA or Canada ar elsewnare at 1-708-345-7700).

Find-It-in-Front: Eﬂj
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INTERNATIONAL DIS

TRIBUTORS

¥ i
20 78
} S
L] o

|
# DY NAME PHONE (-011) || # el NAME PHONE (-011) |
1_| Argenlia, Urquiza Florencia 54-232-5532 | 14 | Germany, Hannavar Badly Wuil! 49-511-358-5343 |
2 | Auslralia, Matraville Amusament Machine Dil { 61-29-316-6000 ]| 15 | Greece, Athens Greece Caoin 30-1-554-1608 |
3 | Austria, Grazerstrasse | Rupp Auslia 43-34-528-6105 {| 16 | Holland, Sittart _| Veltmaijer Autemalen | 31-46-452-6444 |
4 | Belgium, Brussals Splin S.A. _132-43-62-7677 17 | Hong Kong, Kwai Fong | Bondeal Limited B5-2-487-6083 |
5] Parkiand | 55-11-732-42964 || 18 | Haly (RSM), Serravalle | Tachnoplay Sa | 35-54-590-0561
| & |Brazil, Sao Paulo Unimax __155-11-533-5615 | [ 19 | Japan, Tokyo Dala Easl, Cop. B81-25-370-0708 |

k2 ~ Universa 55-11-575-0731 | [ 20 | Mew Zealand, Auckland | Amen Machine Supp. | 64-9-846-7606

| B | Chile, Santiago Cuinsa 55-2-696-0167 21 | Norway, Oslo Vendcomalic 47-2-216-0430
| 9 | England, Landon Electroccin 44-181-965-2055 | | 22 | Portugal, Amadora Jacinto & Martins | 15-11-495-1968 |
[ 10 | So. Wales, Carditf Elaciracoin 44-22-261-5100_[{ 23 ] Singapore, Singaporn Valibel Technalogies | 65-748-83404 |

[ 11| Finland, Espoa Paiika Ray Oy 35-8-943-7091 || 24 ] South Africa, Lalucia Unimasg 27-9-152-5544
|12 | Friince, Aubenlliars PLF Ga 33-14-811-3131 || 25 { Spain, Madrd Sanla 5.A. 34-1-54§-7112  §
| 13 | Gemnany, Bedin Bally Wullf 43-3-062-0020 || 26 | Sweden, Bromma Axlon _ |46-8-704-E580 |
[ 14 | Gemany, Hannover Eaily Wulll 40-511-358-6343 || 27 | Swedan, Malmo Truemiax AB i
28 | Swilzerland, Harkingen _{ Movomat Ag | 41.62-398-4081 |

T b
‘EECHN‘CA'L“S'UEPO_’?_‘:‘ For Parts and Service, call your lozal disidbutor, The numbered locations are genaral areas. Miew lable and map for

r-1

Dr. Pinball
Find-lt-In-Front;

VIPEY

* conespanding numbered distributor, I your country does not have a dislibulor, call the neares! coontry, Distdbulors
4nd gnone numbers are subject 1@ changa. Call Sega Finball, Ing. Technical Suppon wilh any guastions orif yaur
cialnbulor canmot help you, al 1-708-345-7700.
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POWER REQUIREMENTS

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

ha

| Normal Line: 110v AC - 125v AC @ 60Hz
Domestic AVG OPERATION MAX OPERATION
uses an Bave 250v Sio-Blo Fuse. CURRENT: 2.8AMP CURRENT: 8AMP

WATTAGE: 329w

WATTAGE: 940w

| High Line: 218v AC - 240v AC @ 50Hz
| Export AVG OPERATION _MAX OPERATION
uzes 5ain 250v Slo-Blo Fuses. CURRENT: 1.BAMP CURRAENT SAMP BAMP* frglard
(Englend & Hong Hosg Umasn Basr 2t S Fime) | WATTAGE: 412w WATTAGE: 1145w ' 1832w"  aniif
, Low Line: 95v AC - 108v AC @ 50Hz / 60Hz
Export Japan Only AVG OPERATION MAX OPERATION

uses an B8awp 250v Slo-Blo Fuse.

CURRENT. 2.6AMP

WATTAGE: 264w

CURRENT: 8AMP
WATTAGE: 812w

W AT AT AR T Y A A

To reduce the possibility of damage, observe ALL precautions whenever iransporting the
Section 1, Chapter 1, Game Assembly Procedures, & How to Secure the Backbox for

TRANSPORTATION

glgme. Read & follow

the legs & secure the game within the transporting vehicle. Save and retain all printed information on the game.

W Ay Ay A AT A A 4

GAME DIMENSIONS
Shipping Crate

Dimensions

Height: 551"

Width: 30%"

Depth: 3"

Weight; 30006s, (+/- 101s.)
C A U T I O N
At feast 2 people are required to move and

maneuver game. Use proper moving

squipment & extreme care when handiing!

Notes:

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

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

DR. O

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

7 —

e

ransporting. Remove

Find-1t-In-Front: :
Dr. Pinball
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BT 2 chapter 1 of 1

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

1.

10.

1.

12.

13.

Game Set-Up

Open the top of the carton and tay it on its side with the bottom of the cabinet down. Using the plastic banding
strip as a handle, slide the game out of the carton. CAUTICGN: At least 2 people are required to move and
maneyver game. Use proper moving equipment & extreme care when handiing. Pinball game is 300 lbs.+.

o
>
-
W
W
-
c
e]
=
[}
7]
W

Remove all packing material. The four (4) Cabinet Leg Assemblies (Leg Levelers are attached) are in the
corner packing material of the crate. Alarge Allen Wrench (use for securing the backbox} is inserted and taped
to the rear of the cabinet. Leg Bolts, Steel Balls and any miscellanecus parts are in the cash box.

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

While assuring that no cables are being pinched, carefully raise the backbox and secure it in its upright position
with the Allen Wrench in the hole in the back of the cabinet and rotating the wrench 270° (34 turn).

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

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 to check that they are properly seated. Ensure Fluorescent Light Tube is seated correctly. Check that all
fuses are seated properly. Close and lock the Backbox and secure the keys back inside the Coin Door.

Remove the Frant Molding & carefully remave the playfield glass and set it aside.

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

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

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

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

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

With the Leg Levelers turned all the way in (1.25" trom floor to bottom of leg), the game pitch is 6.5,
depending on the condition of the floor, adjust the Leg Levelers as required.

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

14.

15.

16.

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

INSTALL 4 PLASTIC BALLS on the playfield near the outhole and carefully reinstall the playtield glass.
{Amount of balls are always specified on decal attached 1o the lock down assembly.) .

It desired, make Game Pricing (Standard and/or Custom) and Add-A-Ball, Novelty, or X-Ball Play adjustments
at this time. See Section 3. Chapter 4, Go To Adjustments Menu. for instructions on how to enter adjustiments.
Follow instructions in the tables provided in the manual for suggestions of customizing changes.

PED
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How to Secure the Backbox
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See Section 4, Chapter 1, Backbox (Back Side/ '-,,,
Front Side) Assemblies, for part numbers.

Leg Leveler Adjustment

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

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

w
o

"

(=

Q

3 il il

- TR on.

— YOUR PLAYFIELD PITCH IS NOW AT 6.5°

v |1 AS REQUIRED FOR PROPER GAME PLAY!

n T

il Verify 6.5° pitch. Minor adjustment(s) oo {'\""-""
.UC ]{j . Q may be necessary depending on the 3

location floor being level. : Cabinet Leg

For customn adjustment grealer than
>6.5° can be acheived by turning out
the rear leg leveler(s), however, it is

Log Leveler (lurned all the way in)

Easy Access Service System -
3 Positions

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

Positions 1 & 2

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

Position 3
With the playfield at rest, hold the sides & pull toward the
front of the cabinel {approx. 6" to 8"}, until resistance is felt
from Edge Slide Brackets stopping against the Slide &
Pivot Sugport Brackets located on either side of the
cabinet (Fig. 2A). Al this time, swivel the playfieldtoward
the Backbox then rest on the top edge (Fig. 2B & 2C).

TPES
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Game Operation & Features

Start of Game Features

Starting a Normal Game

Insert coin(s). The game generates a sound for the
first coin & for each subsequent coin with the display
indicating the number of credits posted. Press the
START BU'ITON and a start-up sound is produced,
and the posted credits are reduced by one. Subse-
quent players can be added wp to 6 can 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 introducticn 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 credils 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 v credit
remaining during game play after the end of ball 1, or
power down, will be eliminated.)

Starting Team Play (Doubles!)

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

Starting League/Tournament Play

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

Starting Pinball Wizard Play

After credit is posted, while hoiding in the RIGHT
FLIPFER BUTTON, press the STRRT BUTTON.
Pinball Wizard Play has now begun. The same as
League/Tournament Play, but ocococeooh! so much
gosh darn harder!

Section 2, Chapter 1
Game Operation & Features

VIPER

During Game Features

Feature Mode & Combination Shots

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

Multiball

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

Replay awards are given as the_1player exceeds a High
Score Level during game play. This can be adjusted
with Adjustment 3, Replay Awards (Default=CREDIT,
adjustable). Players exceeding the High Score Levels
can receive: CREDIT, EXTRAgBALL, or SPECIAL.
Adjust to NONE if a replay award is not desired.

Video Mode

The video modes may require the player to "play
on-screen’. The interactive video play may require
the player 1o use the flipper buttons to play the mode.

End of Game Features

Game Endings

When all player(s) have played all balls (including any
Extra Balls}, the game ends. If power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game)}. Closure of the Plumb Bob
Tilt Swilch according 1o the number of tilts set (Default
=2, adjustablef:’or its prolonged closure will end the
current Ball-In-Play. Closure of the Slam Tilt Switch
on the coin door ends the current game(s).

Match Feature

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

Continued Next Page.
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End of Game Features Continued

Entering Initials

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

Manual Percentaging

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

Instruction Card

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

COPY &
cuT

FOLD

I ¥
HERE : MULTIBALL ano JACKPOTS Shoot the Center Hales ;

untit "LOCK" lights. Locking two @ balls begins Multiball.

During Muitiball, shoot the Center Ramp for Jackpat. Then

re-lock two @ balls tor Double Jackpot.

Completing the Double Jackpot lights the

Left & Right Ramps for Super Jackpot.

* NOTEPAD The Left Ramp beqins ffashing event an Notepad. Complete all events for
Mancow's Morning Madhouse. Cempleting indicated miles qualifies Left Ramp for
"Notepad".

POST-SAVE The Lower Targets qualily Post-Save when Iit. When Post-Save is
quaiified, the Genter Post will be lit, Press “Launch” Button to activale.

MYSTERY CALLER Completing Cell Phone gualifies the Left Ramp for Mystery Call,
Snooting Mystery Call when Iit awards a Mystery Feature,

RABID RACCOONS Shoot a Jumping Raccoon. Cemplete the RACCOONS o begin
"Rabid Raccoons”,

SNAKE RUMBLE ROLL Complete t¢ light Combo. Shoot the Right Ramp Combo to
light Double Scoring. The Left Return Lane begins Doubte Scoring when lit. :

Note to Beginners: To score better, shoot at the ((FLASHING SHOTS») /!

Be sure to LOOK UP at the Dot Display for instructions when possible.

S Pl b TL A0 S5 Vi baghs Do, TM B 1 558, Deyabr Dk e 4 Flegbes P Sega Part N® 755-5135-00 USA
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Playfield Overview

Overview

Below is the Viper Night Drivin’ Playfield Map showing all the Major ltems & where the pinball can travel in this
game. The balance of this Chapter will show the playlield as it is built up (with 1 view of underneath). For
component names & parts mentioned, review Section 4, Chaplers 1 {Pink Section) & Chapter 2 (Blue Section).

ORBIT DIVERTEA o=, ftems noled wilh a ¥ are not shown for clarity 3% BLACK LIGHTS
(TD 2X TOP LANES| ot .. : FLUORESCENT TUBES
& SWITCHES — e o _— MINI-MAF FLASHERS) |
ﬁ
CENTER RAMP A ) i LEFT RAMP
EXIT GATE & SWITCH i "m ,3‘\[ (@ P T EXIT GATE & SWITCH
- ¥ ) N . —
BALL LOCK & RELASE . 72 3 W Pl SRR S PP BUMPERS
" 2 o { £ ) < 3
(UNDER BILL BOARD) l/(\ % 7 N 8 & PSERE Yy & UNDER RIGHT RAMP 9
rrae saLDvERTER] R RIGHT ORBIT &
TOWER & SWITCH i
~
AIGHT RAMP EXIT GATE
LEFT ORBIT & SWITCH (EXITS ONTO 5
HE WIRE RAMP) 2
) RIGHT VERTICAL b
CENTER RAMP
ENTER GATE & SWITCH Up-KICKEH (VUK) w
LEFT VERTICAL) AIGHT RAMP
UP-KICKER (VUK
iR oc») ENTER GATE & SWITCH
. JUMP RAMP
LEFT SHAKIN
RACCOON + (INTO THE 3 TURBO POP
WIRE RAMP
LEFT RAMP
ENTER GATE & SWITCH &xl__lﬁ ga;n): THE
. YELLOW
RIGHT SHAKIN RECTANGLE MODULAR
RACCOON 7 STAND-UP TARGET
X2 RED SHOOTER LANE RAMP
NARROW MODULAR
| STAND:UP TARGET) (UNDER LEFT RAMP)
TELLOW RIGHT RUBBER
RECTANGLE MODULAR ‘
TANGLE MODULAR STACK (BLADE)} SWITCH
LEFT RUBBER o
STACK (BLADE) SWITCH AL ﬁ'-go@‘%%s EF é%?r"o'r'ﬁ
% % Al LEFT BAMP EXIT HOLE
lﬁ. Oﬁﬁlﬁe %f-ﬁ*ﬁﬁ’ : P ; O RIGHT RETURN LANE
UP-POST (wihh Extra Bulton 3 ;’ﬁﬁ _ SWITCH)
- W THEmITAL ) |
CENTER RAMP EXIT HOLE - ;
(TO LEFT RETURN LANE & uawrs oot e RIGHT QUTLANE
& SWITCH) T,
5 INVITATIONAL .21
: ! RIGHT SLINGSHOT
LEFT OUTLANE - 5
DRAG RACE i & SWITCHES
& SWITCH 1 {UNCER VIPER CAR 1)
LEFT SLINGSHOT SHOOTER LANE

& SWITCHES
{UNDER VIPER CAR 1)

LEFT FLIPPER = RIGHT FLIPPER

CENTER BALL DRAIN
UNDER ARCH TO 4-BALL

ROUGH & SWITCHES)

START EUTTON AUTO LAUNCH BUTTON
(CABINET FRONT) (CABINET FRCNT)
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Playfield Top Ball Shots: Layer 1

Below is the top of the Elayfield showing the Playfield Wood Rails, Ball Guides, Flat Metal Rails, Flat Rail Shooter

Lane Ramp, Posts, Rubber Rings, Target Tops, Ball Snubbers (over VUK), Enter/Exit Scoop (over Super VUK),
Flipper Bats, Playtield

Hanging Brackets,
and Pop Bumpers.
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Playfield Top Ball Shots: Layer 2
Below is the top of the playlield showing the addition of Screened & Clear Plastic (Butyrate} Pieces.
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Piayfield Top Ball Shots: Layer 3
Below is the lop of the playfield showing the addition of the Plastic Ramp...
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Playfield Top Ball Shots: Layer 3
Below is the top of the playfield (no additional parts shown).
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Playfield Bottom Ball Shots: Layer 1

Below is the bottom of the playtield (as shown as if the playlield is up leaning against the Backbox) showing all
bulbs & sockets, fuses, terminal

strips, all brackets, and all bot-

tom mounted assemblies. ..
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Service Switch Set (Red, Green & Black Buttons) Access & Use

QOpen Coin Door and view Service Switch Set (see figures below). The Memory Protect Switch is now disabled:
when changing acguslments, leave the coin door open, so changes can be made. /mportant: The Playfield

Power Interfock

witch must be puited out for electro-mechanical device testing (this is required).

® E£ntering Portals™ Service Menu (will not operate in Volume Mode):

Step 2 )
Move through the menus by pushing the

Red "LEFT" or Green "RIGHT" Buttons.
Note: Pushing the Left or Right Flipper

Butlons operates In the same way.

PORTALS™

Step 1 (Black Button 1st)

Enter the Portals ™ Service Menu by
pushing the Black "BEGIN TEST" Button.

Step 3
Select or activale icons by pushing the
Black “"ENTER" Button.

Nota: Pushingthe Starl Button
operates in the same way.

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

Step 1 {(Green Button 1st)

Receive sarvice credits by pushing the
Green "SERVICE CREDITS" Bution.

This button allows the lechnician lo add
Service Credils without adding any counts o
the Cain Audits. Up to 30 credits can be applied.

® Lntering the Volume Menu (wi//
not operate in Service Mode):

Step 1 {Red Button 1st

Enter the Velume Menu by pushing the
Red "VOLUME" Buttan.

> 8
J

Black®

T —TT mﬁif
Step 2

PORTALS™
* Decreasevolunie by pushing the Red "LEFT" Bulton.
* Increase volume by pushing the Green "RIGHT" Button,
Note: Pushing the Left or Right Fllpper Buttons

operales in the zame way. Once adustmenis are made, this
menu will automalicaily exit in a few seconds.

Page 12

RIGHT
FLIPPER
BUTTON
LEFT SUTTON (Move Right)
FLIPPER E or
BUTTON (Enter) {Increase)
(Move Left)
or
{Decrease)
l. = “.
> WY ]
% L = -l [}
28y
IMPORTANT NOTE:
Ensure the Playfield
Power Interlock Switch is
pulled out for all eiectro-
mechanical device testing.
“Red Button- | [-Green Button-] [-Black Button-
"Volume" "Service Credits"|{ "Begin Test"
or or or
"Left" "Right" "Enter"
_\\
LEFT RIGHT :m‘ ‘

ViPER

PORTALS™

Section 3, Chapter 1
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How to Use This Section

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

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

Looking at the Video Display you will momentarily see the intraduclory screen "Service Menu” with a satellite
flying from right to left pulling a banner "Portals™ © 1998 SEGA PINBALL, INC.," followed by the MAIN MENU:

@@Tﬁ]&@

R 'i_.'

T &
§ LW

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

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

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

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

~ _ ol
AUD FI[I-J\ EEE!I I.IEEJ[!I]I HEL

I co To bpincnosTics menu RN

Qo
As the operalor views the Menu Screen(s), the MORE M symbols indicates that there are more fcons to select in
each direction. The [con selected will blink. Pushing the Black "ENTER" Button (or Start Button) will select the
fcon and the Menu Screen will change to the menu selected. Select the "PREV" /cons to move backwards
through the menu levels. Select the "QUIT" lcon to completely exit the Service Mode.
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View the Portals™ Service Menu Icon Tree on the next pages for a complete overview of all menus used in this

system. View the last chapter (HELP) if more information is required. Selecting the "QUIT" /con with the Red
"LEFT" or Green "RIGHT" Buttons (or either Flipper Button), then pressing the Black "ENTER" Button (or
Start Button) will exit the Service Mode. This applies to the large and small "QUIT" icons. ,

The chapters in this section, which coincide with the MAIN MENU, will also provide more detailed information
which could not fit in the display. Use both the manual and the dlspiay to help customize, troubleshootl and/or
diagnose faults, if any.

PED
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Portals”™ Service Menu Example

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

(Also. go to the chapter in this manual explaining the icon(s) selected.).

If the display is in any other menu other than the MAIN MENU, use the Red "LEFT" & Green "RIGHT" Buttons
to select the "PREV" /con 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 /conin the Portals™ Service Menu by navigating with the Red or Green Buttons, Each
chapter started is from the MAIN MENU. Within the chapter, the sub-menu's will be covered sequentially with
their explanation & function. If the operator “gets lost", select and activate the "PREV" /con until the display

indicates MAIN MENU. For more help, see Chapter 7.

.:"'::| The "MORE" syrmbols are indicating that “more icons” are available which don't E:}
™~ appear in the display and which way to move the selection to view the fcons.

HIOKE

Important Note:

FORE

Exit any sub-menu and return 1o the MAIN MENU by selecting & activating the "PREV" lcons.
PREU  /f no lcons appear in the display because of a lesting function or special display (e.g. Help,

FFE Schematic Display, elc.), press any service button o exit to the previous menu or sub-menu.

Puti fconfrom any display will exit the
|qu1'r gum Service Session. |

show a help screen. (An explanation of each
Mini-lcon at that level will cycle continuously

Selecting & activating the "QUIT" g Selecting & activating the "HELP" /con will
HEL until any active button is pressed.)

Example: From the MAIN MENU, use the Red "LEFT" or Green "RIGHT" Buttons to select the "DIAG" /con (Go

TO DIAGNOSTICS MENU).

<
[

HLUD

>

D.J |R

FUSESCUIT/HEL

|l co To piacNnosTics mENU RN

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

mt '“
COIL|LAMFFLAS

CLF [MORE [

IS co rToswitchimenu  [BlEE

The DIAGNOSTICS MENU now appears with the “SW" /con (GO TO SWITCH MENU) flashing. Press the Black

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

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

FFRE

SWITCH TEST

The Switch Test Display now appears.

SWITCH TEST
NONE

DOOR BUTTONS OPERATE MENU
All switches can be tested one at a time (When ﬁOSSIbIe use a pinball to close any playfield switches; rolling
the ball at Stand-Up Targets or over/under swilches is suggested. Use finger for all non-playfield switches.)
As each switch is closed, the respective Switch Matrix Grtd Position (1-64) will be lit. To view the schematic

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

o
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PLUMEB BOB TILT

WHT-BRN #01 CPU/SND

CN7-P1 U401
C CN5-P1 Q1

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

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

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

Exit out of the sub-menu by actwating the big "PREV " /con in the menu. This will bring up the DIAGNOSTICS
MENU. The Switch Test Session is now complete. See the next page about exiting the Portals " Service Menu.

Secticn 3, Chapter 1 /Ii Ei Page 17
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Exiting the Portals” Service Menu

All lcons will be covered in the chaplers of this section with the exception of the "QUIT" lcon, in the MAIN MENU,
Both the large and small fcons if selecled and activated, will exit the user from the Portals™ Service Menu. The
display will return back to the ATTRACT MODE! To re-enter the Portals™ Service Menu follow the instructions at

the beginning of this chapter.

[ ouIT THIS SESSION

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

Your Notes

Yy
1)
N
=5
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=
W
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Q
=
S
~+
=
=]
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Section 3 | ~Chapter 2 of 7|
Go To Diagnostics Menu

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

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

Overview

The Portals™ Service Menu System provides tests for sounds, display, lamps, switches and coils. Each feature
may be tested manually or automalicaﬁy after enlering the Portals™ Service Menu (see Chapter 1 of this section).
Select the "DIAG" Jeon from the MAIN MENU to go to the DIAGNOSTICS MENU. The automatic tests (e.g.
Cycling Coils, Test Flash Lamps) may be used for a quick verffication of automatic test functions and the
manual tests (Begin Play Test, Single Lamp / All/ Row / Column Tests, and Game Specific Test) may be
used for troubleshooting. All /cons and there usages are explained throughout this chapter.

During game play, activation of switches and operation of coils with associated switches are monitored. If the
CPU/Sound Board does not detect a swilch transition {"Stuck Cpen" / "Stuck Closed") tfor 50 games, it is
considered faulty. When operation of a coil should close or open a switch and does not, the coll is considered
faulty. Inthe Attract Maode, faulty switches and coils {if any) are reported (Select the "TECH" fcon, Technician
Alert trom the DIAGNOSTICS MENU). Note that reporting ol an unused switch does not constitute a problern
and that a bad coil could mean that the associated switch requires adjustment.

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

“
R o
| GO TO DIAGNOSTICS MENU ©
| With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button. __D_
DIA Select the "DIAG" Icon in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right” Buftons -
‘ (upon entry of the Portals™ Service Menu, the system defaults with the selection of the "DIAG" /con
flashing) and press the Start or Black "ENTER" Buttons. The DIAGNOSTICS MENU appears. g
< ] The"MORE" Sc,lymbols are indicating that “more icons"” are available which don't |:;_'::- E
FMORE appear in the display and which way to move the selection to view the lcons, MARE 7]
Important Notes:
“ A Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" fcon from
. MENU by selecting & activaling the "PREV" ﬁ any display will exit the Service Session.
FREN fcons. If no fcons appear in the display TH '
—1 pecause of a testing function or special

[REEY display (e.g. 'Help"), press any button to exit.  [BUIT]

| ﬁ Selecling & activating the "HELP" Jcon from [4/H In Diagnostics, selecting & activating the "-* or
i any display will show a help screen. (An ____ "+"lcons maves test forwards/backwards.
HELH ©€xplanation of each Mini-Icon al that level will [BUH Selecting & aclivating the "RUN" /con repeats
—— cycle continuously until any active button ‘ the test on the coil or flash lamp left off at.

A ispressed) 44F¥H Selecting & activating the "ARROW" /cons

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

Some tests require navigation through the menu(s) and selection of the /cons with ONLY the Red "LEFT," Green
"RIGHT" and Black "ENTER" Buttons. This is required in Switch & Active Switch Tests, as the Flipper &
Start Buttons are a part of the tesl.

P=Yra=1l | - In Single Coil Test Cycling Coil Test, Test Flash Lamps, Clear
@ q "kb-j !l::jl *&:-q‘j - Ball Trough, Begin Play Test & Viper Specific Menu's,

& . & _
I B ‘ the Power Interlock Switch (inside Coin Door) must be pulled out.
TEST CYC} FLASH | CLR| FLAY UIP {See Access & Usein Chapter 1 of this section for the location.)

If the Power Interlock Switch is not pulled out, all electro-mechanical
devices (such as Coils) cannot be tested (20v & 50v DC power is disabled).
Closing the Coin Door will automatically reset this switch.

PE
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| Go To Switch Menu

: From the DIAGNOSTICS MENU, select the "SW' fcon with either Red "LEFT" or Green "RIGHT"
Sl Button and press the Black "ENTER" Buttoen. Switches are configured in an 8 x 8 Malrix of Columns
: (Switch Drives) and Bows (Switch Returns) with up to 64 switches possible. The Switch Test Menu
consists of three parts; Switch Test, Active Switches, and Dedicated Swilch Test.

Note: The Fiipper & Start Buttons are deaclivated during Switch Tests.

Switch Test

To initiate, from the SWITCH MENU, select the "TEST" /eon with the Red or Green Button & press the
Black Button. In Swilch Test, close each switch and observe the display. The display will describe the

' switch in the Switch Matrix, which includes the switch name, Return gow Wire, Drive (Column) Wire,
Part N°, and the “Pin-Outs" from the CPU/SOUND Board. When the switch | IS released the information of the last
switch closed will rermain in the display until another switch is closed or the test is exiled. To view the switch
schematic, select the "DBAW" Mini-fcon with the Red or Green Button & press the Black Button.

Active Switch Test

..
I"i To initiate, from the SWITCH MENU, select the "ACT" Icon with either Red or Green Button & press the
| ACT Black Button. [f still in a previous test, select the "PREV" /con to return to Switch Menu or selecting
either of the "ARBOW" /cons will move through the tests. If any switches are stuck closed (or made from
the presence of a pinball), the display sequences through the Switch Names, Return (Row? Wire, Drive (Column)
Wire, Drive Transistor, Part N°, and the "Pin-Outs" from the CPU/SOUND Board, This cycle continues until all
switches are cleared or until the tesl is exited.

‘ 7 | Dedicated Switch Test

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

L DED which mcludes the Switch Name, Return {Row) Wire, Drive (Column) Wire, Part N%, and the "Pin-Quts"
" from the CPU/SOUND Board.
m
s
a3 SWITCH MATRIX GRID & DEDICATED SWITCHES
) 1 2 3 4 5 3 Ground |
= Q1 3 Q4 a5 1] 7 L]
w GRN-BAN GH.N.-H.ED GRN-ORG | GRN-YEL [(NOTUSED)| GRN-BLU GAN-VIQO GRN-GRY BLK
CN5-P1 CNE-P4 | CNSPS | CN5PG | CNSPY | CNSPE | CN5-PY CN6-P1, P11
— S o —— ———————
1 e LEFT ] LEFT LEFT LEFT 1 81 LEFT
) U400 NOT USED no‘russn FiANA Fiasas NOTUSED | TP TURBED DLITLANE FLIPFEA
- WHT-BRN : CRTD EMTER ) & LanE BUMFER GRY-BRAN J BuUTTON
O N7-PS v Pt | P m,, Pyt et Tyl e Mgkl CNEP2 B cabaei v m
(=) 2 4TH RGHT LEFT | RIGHT TP LEFT 2 w2 LEFT 1
v U40 COIN NOT UEED FAMP RaAMP NOTUSED® | TP FLIRBO RETUAN FLIPPER E0.5
WHT-RED | sL07 ERTER EXIT LANE Ek,a-'FEH LANE GRY-RED || (Erd-ol-Stroke
CN7-PB = nt m B o Flaylestt E Ry S—— m Z Lt Pyl CNB-P3 [« coiwei e
3 BTH FlGHT CEMTER F-IgHT 1 LEFT 3 ¥} AIGHT
u4a0 CONM NOT LUSED AAMP AAMP 10T USED NOT USED TLIREO SLINGEHOT FLIPRER
wc?ﬂﬁ%“ ‘-‘L DT EXIT EM TEF' BUMPER r GS\;{?&G BUTTON
o e Pimyhe] W e | Liryhe m m Fubar Faptemid st U lagtastd n sl whs
4 HISHT 4-EALL LEFT CEMTER BiLL RIGHT F] B AIGHT
WH%O‘?EL COIN TRCLGH ﬂuxrroeu RAMP NOTUSED | B0ARD NOTUSED | CuTLANE " FLIPFEA ED.S
- Elaty ¥4 (LEFT) ONL) EXIT b [End-ci-Stroke
iRl S ey |, Brooey -, SR ol cheps |- -y
5 CENTER 4-BALL RIGHT T LEFTVUK | LAUMCH AIGHT 5
U401 COIM SLOT TROUGH BUTTON RACCO MOT USED LOTH) BUTTON AETURN glnl Uwﬁ] NOT USED
WHNT_;GRN |'|.'.|H.-5- Bz {14 OML) =2 ﬂ = LAME m gJéGPF‘II
- 3 e o1 Dbt ke el st Plglasty oty rris Viggrasti - m
[ L EFT 4EALL RIGHT AT RAGHT YUK | START FIGHT 6 #5 VOLLME
U401 COIN TROUGH RUBEER RACCOON | NOTUEED | (LOCK ELITTON SLINGSHOT (RED BUTTON)
WHT-BLU | =107 o Fi ) GRY-BLU | (in Test: LEFT)
CN7-P3 - e Mgttt [JEY e i e 1 0 EL__«M . CNG-P8 -t &
7 ATH 4HALL LEFT LEFT EFT SLAM 7 |
U401 CioN TRCILAGH 1 RUBBER TARGET NOT USFD C.—:Er‘? TILT
WHT-VIO | sio0 VUK QBT (LOWER) GRY-VIO
oN7-P2 |oon . ) ey s [ v CNG6-P9
8 RGHT AIGH FLLILtH 8
U401 NOT USED - TARGET HOT USED SREBIT EOE NOTUSED 14
WHT-GRY (LOWEA) TILT GRY-BLK r. Lv.d LHTi-J
CN7-P1 | 5 P et ' e 1 A [ 54 | CNE-P10

Typical Switch Schematic & Wiring Dedicated Switch Schem.

Cobma Swich Deew Wie! Row, Swilch Retan Wine|

GRN-XXX Bockng Dode WHT-XXX Dedicaled Sw. inguis Greurd
GRY-XXX BLK
N.O. COM. N.C. " ( )—_|
o e T Notmaty Cirped N 0. COM
Nt ﬂn: r I'l 'r?r-rnl e _r r- il
Sy L) :
E} i ol b o ol ‘ .
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Switch Matrix Grid Descriptions with Part Numbers and Locations ¥
+ The sw localions correspond with the Sw. N7 in the table below and the Swilch Matix Grd. Nete: Diode On Terminal Stiip (DOTS), il noled.

[Se [ FefBY sSwitch Matrix Description | PartNe |
Nole: The ¥ Coin Swilch (for Japan) 15 180-5091-00

— : _ S ENERER NOTUSED [ —.—.—
i 12« |112 4TH COIN SLOT 180-5024-00
2 . 313 aTH COIN SLOT [Future Use)
2815 TR 26 14*/114 RIGHT COIN SLOT
E iy x 50| s«|1]5 CENTER COIN SLOT / DEA 180-5024-00
~Jaaley $ 7da1) {42] 6 [1]6 LEFT COIN 5LOT
, . et \o m i 7|17 5TH COINV SLOT (Future Use)
- “27 \019 W LY ) _g 1 8 ¥ = ;_ }
> i PTRNNIG o oo ol et
5 %/ (45] 6] a9 A RN qOH 2 (2| |SEESE——
D .~‘\? 3 11 2 3
# WOl C\ - 51] 12[2]4 4-BALL TROUGH #1 (LEFT)
b 2 ; A 13|2]5 4-BALL TROUGH #2 180-5119-62
; 14218 4-BALL TROUGH #3
TRANS |520-5124-00
2|7 4-BALL TROUGH VUK OPTO =™ | 25072 07
] SHOOTER LAMNE 180-5100-02 |
TRANS |520-5082-00
3|1 JUMP RAMP OPTO REC |520.8083.01
32 RIGHT RAMP ENTER :
33| | RIGHT RAMP EXIT o
3l4 LEFT BUTTON (UK ONLY)
315| [RIGHT BUTTON (UK ONLY] o
36 RIGHT RUBBER
3|7 LEFT RUBBER H-0RA A
3ls D ———
41 LEFT RAMP EMTER
4|2 LEFT RAMP EXIT | yaos087.00
4i3 CENTER RAMP ENTER
al34 CENTER RAMP EXIT
4]5 LT RACCOOM 5-U (Aed)
a8 RT BACCOON S-LJ TP bt
4|7 LEFT TARGET (LOWER) __ (Yel.)
4/8 RIGHT TARGET (LOWER) (Yoly |00 022808
51 ;
512
s (3 b :
5|4 NOT USED A
5|5
5/6
5|7
5)8
6|1 LEFT TOP LANE
8|2 RIGHT TCP LANE I i
gla] [ Norusep [ —-—.—
64 BILL BOAAD |180-5093-01
65 LEFT VUK (LOCK) .
66| |RAIGHT VUK(LOCK) [
6|7 FTCREIT 500-BF2T7-04
68 IGHT ORBIT _ — [sons27-03 |
714 LEFT TURBO BUMPER
712 | TOPTURBOBUMPER | 180-5015-03
Legend Note: 713 AIGHT TURBO BUMPER i
. . 521714 NOT UZED ———
|___| = Switches mounted above playlield. 53[7]5 LAUNCH BUTTON (Yel.) |500-5121-06 i
. . 54+| 716 | [STAHTBUTTON {Flod) |500-6090-02 |
. = Switches mounled below playfield. 55+ 7 SLAM TILT (On Cain Door) ’-i{EO-SDZ_E-CEI |
o HANGER |535-5319-00
¢ The followtng switches are located in the cabinet il FLUMB UOSTHILT PONTACT-ST-’} 563-01
and are not noted in the diagram above: s7[8]1 ]  [LEFTQUTLANE - 5023_62'2;_04_'
H n H ﬂ E @ 58|82 LEFT AETURAN LANE e
The following switches are not used o g : IﬁggﬂfgS?Sk&T R
e ing s are used: 60,84 | LA D
0 NN B ERO @ m 2LIE 8T e T
sz 86 RIGHT SLINGSHOT 180-5054-00
@ m These switches for UK only: : ; NOT USED ————

Section 3, Chapter 2 ‘/ki Page 21

Go To Diagnostics Menu

vi
=)
e
(]
m
C
.0
e}
L]
Q
174




Go To Coil Menu

From the DIAGNOSTICS MENU, select the "COIL" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. The cails are listed in groups. Coils 01-18 are typically

- High Current Coils (_?_Ithough Low Current Coils may be used in positions 01-07). Coils 17-24 are
typically Low Current Coils. The remaining positions (F1-FB) are typically for Flash Lamps {although Flash Lamps

may be used in positions 01-24). Important: The Power Interlock Switch must be pulled out,

Single Coil Test
To initiate, from the COIL MENU, select the "TEST" /con with either Red or Green Button and press the

Black Button. Ensure the Power Interlock Switch is pulled out. Select either the "-" or "+" /cons. Start
with the "+" fcon to start the manual Coil Test from #1 (The test runs through Coils 1-24 and Flash Lamps
F1-F8;). Press the Black Button on the "+" fcon, as each coil is selected, the display will describe the Coil or
Flash Lamp Name with the corresponding number, the wire with colors, the "Pin-Outs" from the I/O Power Driver
Board, the Coil Voltage & Gauge-Turns (e.g. 23-800). Press the Black Button again to move forward in the test.
To test and view a particular Coil Or Flash Lamp, select the "RUN" fcon and press the Black Button. Each time
the Black Button is pushed, the Coil Or Flash Lamp will fire on the Playfield and/or Backbox, with the display
indicating the Coil or Flash Lamp information. Continue with the same procedure to run through the entire test.
Impertant: The Power Interlock Switch must be pulled out.

Cycling Coil Test

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

Coil & Flash Lamp Descriptions

v Type Coil / Flash Lamp Descriptions Type Coil / Flash Lamp Descriptions__|
s COIL 1_ | TROUGH UP-KICKER (VUK) (26-1200) COIL 17 |LEFT RACCOON SHAKE (28-1050) |
o, COIL 2 |AUTO LAUNCH (50V) (24-240) COIL 18 |RIGHT RACCOON SHAKE (28-1050) |
o COIL 3 |LEFT VUK (26-1200) COIL19 | NOT USED
> [COIL & |RIGHT VUK (26-1200} COIL 20 [LEFT RAMP DIVERTER (32-1800)
w COIL5 [BALL RELEASE [RAMP) (28-1050) COIL 21 |ORBIT DIVERTER (26-1200) .
— COIL 6 |LT QUTLANE (UK ONLY) (281050} 'COIL 22_{RT OUTLANE (UK ONLY} (28-1050)
%’. COIL7 | NOTUSED COIL 23 |BLACK LIGHT RELAY
ER)
@ [COIL 9 |LEFT TURBO BUMPER (26-1200) "#F1 FLASH LT OUTLANE/UK 32 (#89 Bulb)
ICOIL 10 | TOP TURBQ AUMPER (26-1200) [#F2__ |FLASH RT OUTLANEAUK #2 (489 Buib)
(COIL 11_|RIGHT TURBO BUMPER (26-1200) ¥F3_ |FLASH BRIDGE OUT 32 (#85 Bulb)
COIL 12 |LEFT SLINGSHCT (26-1200) #4F4 FLASH RED %3 {489 Bulh)
'COIL 13 |RIGHT SLINGSHOT (26-1200) #F5__ |FLASH BLUE +3 (#89 Bulbj !
COIL 14 |UPDOWN POST (23-1100) : #F6 FLASH BILLBOARD 2 (#5906 Bulb) ]
'COIL 15 |LEFT FLIPPER |50v RED/YEL] (23-1100} #F7 NOT USED %0
COIL 16 |RISHT FLIPPER [50v REDVYEL] (23-1100) #tF8 FLASH POPS #:3 (#89 Bulb) |

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

Typical Coil Wiring

Anode (Non- aciagy Cathode
Banded Side) : {Banded Side)
\ Power Suppl
‘AJ’oItag!::.-,p y
Drive
Transistor

T ermanl

g

IP-
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Coil & Flash Lamp Locations
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Use the previous page and the following two {2) pages in conjunction with above Coil and Flash Lamp Maps.
Legend Nole: The following Bulb Types are used for Flash Lamps:
o

l:l = Coils and Flash Lamps mounted

above playfield. #89 Bulb #906 Bulb
(Bayoney [ K {Wedge Basc)
. = Ceils and Flash Lamps mounted ¥ Rt
below playfield.
The following Coils are used for UK Only: The following Coils are Not Used:
- 19
The following Coils are Optional: The following Flash Lamp is Not Used;

IP-
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Fram the Dlagnostics —, Fram the Cail . From the Coil
Menu I y.. Menu ' Monu
GO TO COIL GO TOCOIL GO TO CYCLING
=¥ TEST colLs

]
TES] — CYC

From the Main Menu
n Porlals
GO TO DMGNDSTICS
| MENUY
ee—

DIA

High Current Coils Group 1 Omfame Ober— OTGowd DX Coniad Pous  Pow Lo povor - GaGAan
01 |TROUGH UP-KICKER Q1 | O Pwr. Drvr. | BRN-BLK YEL-VIO | J110-P4/5 | 50ypc] 281200
02 |AUTO LAUNCH Q2 | /O Pwr. Drvr. | BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 | 50vDc ”’E“j‘gﬁr
03 |LEFT VUK Q3 | VO Pwr. Drvr. |BAN-ORG| J&-P4 | YEL-VIO | J10-P4/5 | 50v e Lﬁﬁ;ﬁfﬁ:
04 |RIGHT VUK Q4 | VO Pwr.Drvr. | BRY-YEL | J8-P5 | YEL-VIO | J10-P455 |50v0c ki
05 |BALL RELEASE (RAMP) Qs | VO Pwr.Drvr. [BAN-GRN| J8P6 | BAN | J7-P1 |2000c] 26,1050 °
06 |LT OUTLANE (UK ONLY) Q6 | VO Pwr. Drvr. | BRN-BLU | J8-P7 BAN J7-P1 |20vpc | 281050
07 {NOT USED Q7 |VOPwr.Dnr. | BAN-VIO | J8-PB | N/C N/c | Nre| N/C
08 |EUROPEAN TOKENDISPENSER | G _|UO Pur. Onv. | BRN-GRY| JBPD_| YELVIO | 410-P45 |50v0o NG

b Lot lis s -'l'.....-ldw..-:-'\.;-; AT i Mﬂm."ﬁ' T e SR )
Drive Trans. DT Contral 0.7, Comtrod Powins Line Colf GAMTum
ngh CUTTEI‘H C—G“S Group 2 Istor {LTH Lirve Codor Line Connect Connaestion or Bulb Type

26-1200

YEL-VIO | J10-P4/5

LEFT TURBO BUMPER a9 IfO Pwr. Drvr. | BLU-BRN

CR0-5044-00T
10 {TOP TURBO BUMPER Q10 | VO Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 | 50vDc 5&;{2‘3[
11 |RIGHT TURBO BUMPER Q11 i VOPwr. Drvr. [BLU-ORG | J9-P4 | YEL-VIO | J10-P4/5 |50voc | 25:1200
12 |LEFT SLINGSHOT | 012 |UOPWLDrr | BLUYEL | JoPS | YEL-VIO | J10-P4i5 | S0voc | 26:1200
13 |RIGHT SLINGSHOT Q13| VO Pwr. Orvr, [BLU-GRN | J8-P6 | YELVIO | J10-P4r5 {S0voe | 25,1200 |
14 |UP/DOWN POST Q14 {UOPwr.Drvr. | BLU-BLK | JS-P7 | YEL-VIO | J10-P4/5 {50vpc | 251100
15 |LEFT FLIPPER (50v RED/YEL) | Q15 | UO Pwr. Drvr. | ORG-GAY| Jo-Ps RRY-YEL | 110-P12 | 50v0c | 231100
16 |RIGHT FLIPPER (50v RED/YEL) | Q16 | VOPwr.Dnve. | ORGVIO | ya-P9 | BER-YEL | y10-p1/2 | 50v0c | 231100

*s el byl el
T R 2 - B o

i i J i DT Contol  D.T.Contiol Power  Power 2 Coll GA/TUm
Low Current Coils Group 1 4 h TG e S o e

17 |LEFT RACCOON SHAKE @17 | WO Pwr.Drvr. | VIO-BRN | J7-P2 | BRN | J7-P1_|20vec| 231050 |
18 |RIGHT RACCOON SHAKE Q18 |VOPwWr.Drve. | VIO-RED | J7-Pa | BRN | J7-P1 |20vpc| 231050 |
19 |NOT USED Q19 |VOPwr.Drve. | VIOORG | J7-P4 | N/C Nie |[Nre| NIC
20 |LEFT RAMP DIVERTER Q20 |UOPwrDrvr. | VIO-YEL | J7-P6 | BRN | J7-P1 |20vpe| 321800
21 |ORBIT DIVERTER Q21 |VOPwr.Drvr. | VIO-GRN | J7-P7 | BAN | J7-P1 (20vpc; 261200
22 |RT OUTLANE (UK ONLY) Q22 |VOPwrDwr. | VIOBLU | J7P8 | BAN | 47-P1 |20vpc| 231050
23 {BLACK LIGHT RELAY Q23 | VO Pwr.Drvr | VIOBLK | J47-Ps | BAN | J7-P1 |20vpc | Rely Bd |
24 |OPTIONAL COIN METER Q24 |VOPwrDrvr. | IOGRY | J7-P10 | RED | J16-P7 | Svoc | M/C |
Flash Lamps (FLASH) N v L Sonudl
F1 [#F1 FLASH LT OUTLANEAVUK #2 /O Pwr. Drvr. | BLK-BRN
[F2 |#F2 FLASH RTOUTLANENUK #2 | Q26 | O Pwr. Drvr. | BLK-RED | J6-P2 J&P10 | 2000c _,‘T‘ﬁamf'
F3 |#F3FLASHBRIDGEOUT %2 | G27 |UOPwr.Drvr. |BLKORG| J6P3 | ORG | 4ePi0 |20.pc| #8% Bub.
F4 |#F4 FLASH RED 3 | Q8 |VOPWrDnr|BLKYEL] JsP4 | ORG | Js-P10 | 20vc L o]
[F5 |#F5 FLASH BLUE %3 Q28 | O Pwr.Drvr, | BLK-GAN | J6-PS ORG | J6-P10 |20voc| I‘*agﬂ*ﬂ’_‘b ;
F6 |#F6 FLASH BILLBOARD 52 Q30 | 4O Pwr.Drvr, |BLKBLU| J6P6 | ORG | J6-P10 | 20upc | 906 Bub
#F7 FLASH NOT USED %0 Q31 | Vo Pwr.Dnr. | BLKVIO | JeP7 | Nic | Nic Inic| NIC |
\F8 |#F8 FLASH POPS ::3 | Q32 | /O Pwr. Drvr. | BLK-GRY | Je-Pa ac;"-_ J6-P10 }_2m o¢ .J.’B.Q_‘ B‘,m?,j

PED
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Backbox 1/0 Power Driver Board Detailed Wiring Diagram
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Go To Lamp Menu

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

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

ﬂ Single Lamp Test

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

' NE Black Button. Select either the "-" or "+" /cons. Stant with the "+" fcon to stan the manual Lamp Test

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

Test All Lamps

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

ALL Black Button. If still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" /con to return 1o
— | amp Menu or selecting either of the "ARROW" icons will move through the tests, keeF activating until »
Test All Lamps is displayed. The display will indicate "ALL LAMPS ON" and the lamps on the playfield will be Hit,
alternating between the rows in the Larmp Matrix Grid.

o

| Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" /con with either Red "LEFT" or Green
"RIGHT" Button and press the Black Button. If still in a previous test, select the "PREV" fcon to return
to Lamp Menu or selecting either of the "ARROW" /cons will move through the tests, keep activating until
Row or Column Lamp Test (whichever desired) is displayed. In this lest, each set of lamps in each Row
or Column of the Lamp Matrix Grid {respective to each test) will light-up on the playtield and is indicated
in the display.

LAMP MATRIX GRID

2: Ui | 3: U5 ﬁ'E Uig | 5: W3 |6 U2 | 7: Uit | 8 uU10
YEL-RED | YEL-ORG L-BLK | YEL-GRN | YEL-BLU | YEL-VIO | YEL-GRY
J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1

Q33 INVITA- HITCH- LIGHTS PEDALTO | SLASH'S MANCOW'S | MANCOW'S
D-BRN § RACE TIONAL HIKERS ouT THE METAL | SNAKE PIT__| .. {LT} J(RT)
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Buib u555 Bulb #555 Bulb #555 Bulb

- Q34]2MILES 5 MILES VIFER: RIGHT | 2 MILES MILES LITEPOST | VIPER: LEFT
RED-BLK | (RT TARGET)| (AT TARGE TARGET (LT TARGET (LTTARGET SAVE {LT) TARGET

[P
4]

N

=
(=]

=

W
o
bt
=]

7

J12-P2 | #555 Bulb #555 Bulb gl il #555 Bulb #5585 Buib #555 Bulb #555 Bulb #555 Bulb
3 Q35 | 2 MILES 5 MILES SPELL VIPER: RIGHT | 2 MILES 5 MILES SPELL VIPER: LEFT |
RED-ORG | (RT ORBI (AT ORBIT VIPER (R ORBIT (LTORBIT (LT CRBIT} VIPER (LT} ORBIT
J12-P3 | #555 Bulb pEd #555 Buib REN #555 Bulb REY #555 Buib [l #555 Bulh gAN #555 Bulh #555 Bulb #555 Bulb

4: Q36 | CAUTION WARANING | BRIDGE VIPER: 2 MORE 1 MORE LOCK JACKPOT
RED-YEL ouT JUMP RAMP | (RT LCCK)__! (RT LOCK) __ (RT) (RT LCCK)

J12-P4 | #4555 Bulb w555 Bulb I 9555 Bulb #555 Buib 4 #555 Bulb #555 Bulb B 4555 Bulb #555 Bulb [ e
5: Q37| 2MILES 5 MILES ONE SHOT.. | VIPER: 2 MORE 1 MORE LOCK JACKPOT
RED-GRN [ (RT RAMP) | (RT RAMP} [ (AT RAMP)__{ RIGHT RAMP | (LT LOCK} __{ (LT LOCK) __j (LT) (LT LOCK]

J12-P5 | #555 Bulb JRY #555 Bulb EEY #555 Bulb [EEY #555 Bulb IS #555 Bulb X4 #555 Bulb LY #555 Bulb #555 Bulb [l

6: Qa8 RUMBLE AGQLL VIPER: CEN- | DIAL SEND MYSTERY | VIPER;
RED-BLU | (CTR RAMP) [ (CTR RAMP) 4 (CTR RAMP} | TER RAMP (LT RAMPY (LT RAMP) |'LT RANP) LEFT RAMP
J12-P6 #555 Bulb [EAR #555 Bulb EX #555 Bulh EXY #555 Bulb X sl #555 Bulb EIR #555 | Bulb #555 Bulb &}
7 Q39 ‘-“uPECl.ﬁ.L LEFT RE- RIGHT RE- SPECHAL | DOUBLE 3c0R- | SHOQAT iy LIF/QOWN
RED-VIO | (LT} TURN LAN TURN LAN (AT MG (TNLANE] AGAIN . POST
J12-P8__§ #555 Bulb EEY #555 Bulb #5655 Bulb [N #555 Bulh [y #555 Bulb #555 Bulb EX] #555 Bulb #555 Bulb
B 40 JACKPOT RIGHT LEFT TOP RIGHT TOP NOTE SUFEA JACK:
RED-GRY | RACCOON (CTR RAMP) { RACCOCN LANE ( H) LANE (P) PAD FOT LT RAkPy
J12-P9 | #555 Buib [ #555 Bulb |l 4555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb m
9: Q41 | T 1umRE & SUPERA JAGK- LAUNCH
RED-WHT | sunreER WPER REN POT [RT RAME] NOT USED__J| NOT USED__| BUTTCN
J12-P10 § #555 Bulb 3 66 &7 58 69 #555 Bulb
10 Q42 NOT USED
Not Used | NCT USED NOT USED_ | NOT USED&

3 73 75 76 77
PES
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Lamp Matrix Grid
Locations

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

Legend Note:

= Lamps mounted
above playfield.

= Lamps mounted
below playlield.

The following Lamps
are not used:

The following Bulb is used in the Lamp Matrix
Grid (See Table Grid on previous page for delails):

o

165-5002-00

Section 3 | Diags.

Typical Lamp Schematic

(1)

YEL -XXX \- RED -XXX
18v

coL ROW
. e ‘\”——O

Section 3, Chapter 2
Go To Diagnostics Menu




W
D
()
(g
o)
=4
W
o
o

@
&

[ Test Flash Lamps

From the DIAGNOSTICS MENU, select the "FLASH" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the display will indicate
"CYCLING FLASHERS" and all the Flash Lamps will cycle continuously until the test is exited. This test
is allows the technician to easily spot any burned-out buibs and replace them. fmportant: The Power interlock
Switch must be pulled out, ‘

Clear Ball Trough

From the DIAGNOSTICS MENU, select the "CLR" fcon with either Red "LEFT" or Green "RIGHT"
CLE Button and press the Black "ENTER" Button. This is provided to allow the technician a simple method

of removing the balls from the trough and also, to test functionality of the trou?]h, ensuring proper trough
operation. After selecting this /con the display will show a graphic of the ball trough with balls in the trough with it’s
corresponding swilch number. Select the "RUN" Icon to eject the ball in the first position. Simultaneously, the
display and the playfield will eject the ball to the Trou%h Up-Kicker, eject from the Trough Up-Kicker into tKe
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. /mportant: The Power Interlock Switch must be
pulled out. gk Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil.

@

m Technician Alert

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

TEC Button and press the Black "ENTER" Button. After selecting this /con the display will indicate if there *
are any faulty swilches (i.e., switches that are normally closed but remain open or open switches that

have not been closed (activated) in 50 games.)

|Service Phone #

] 1

ﬂ From the DIAGNOSTICS MENU, select the "“SERV" fcon with either Red "LEFT" or Green "RIGHT"
E{EF; Button and press the Black "ENTER" Button. After selecting this /con the display will indicate a phone
= number to call if technical assistance is required (the phone number is different for each Country Dip
Switch Setting).

-
!

{Begin Play Test

Fromn the DIAGNOSTICS MENU, select the "PLAY" /con with either Red "LEFT" or Green "RIGHT"
PLA Button and press the Black "ENTER" Button. After selecting this /con the technician can test certain

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

7@ Fire Knocker

‘H From the DIAGNOSTICS MENU, select the "KNOCKER" fcon with either Red "LEFT" or Green
'CHER] "RIGHT" Button and press the Black "ENTER" Button. The digitally mastered "Knocker" is sounded.

Sound / Speaker Test ¢

From the DIAGNOSTICS MENU, select the "SPKR" /con with either Red "LEFT" or Green "RIGHT"
< K Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital
stereo sound from Backbox & Cabinet Speakers or "Mono" on the Cabine! Speaker (when used by itself). L
After selecting this /con, select the "-" or "+" /cons and press the Black "ENTER" Button to activate the first test.
Repeat to visually see & hear all tests. Select the "RUN" fcon to activate the test chosen without moving to the
next test,

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

Speaker Phase Testing

Connections lo 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.

£/ A,
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™ | Speaker Phase Testing Continued
| ’.I To test for proper speaker phasing, use the sound test to cycle through the Backbox & Cabinet, and
] Backbox Sine (repealed) functions. If the Cabinet Sine produces more volume and bass than the Left

SPH Sine, the speakers are connecled properly. If it produces the same or less, one speaker is connected
centinued impropetly. To isolate and cormrect reversed speaker connections, one of two methods may be used.

1. Check each speaker for polanty markings. It the speakers have polarity markings, venly that the Backbox
Speaker RED/WHT Wire and the Cabinet Speaker YEL/WHT Wire is connecled to the negalive (-) terminal.

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

Auto / Manual Tests Sounds Produced
Speaker Test Tone
Sound/OPSYS EPROM {Loc. U7) Level 1-3 (Music Test)
___Volee ROM 1 {Loc, U17) Speech Pattern 1
Volce ROM 2 {Loc. U21) Speech Pattern 2
Volce ROM 3 (Loc. U36) Speach Pattern 3
Volce ROM 4 (Loc. U37) Not Used

@ Begin Burn In

| e From the DIAGNGOSTICS MENU, select the "BURN" fcon with either Red "LEFT" or Green "RIGHT"

‘E“R Button and press the Black "ENTER" Button. After selecling this /con the Begin Burn-In Test will start.
At this slage 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, elc... Cumulalive Burn-In minutes will

be displayed. To reset Burn-In minutes to 00, select the "RESET" /con in the MAIN MENU and select the "FACT"

lcon {Factory Reset). See Chapter 5, Go To Reset Menu, of this section.

=] Dot Matrix Test

DAT | From the DIAGNOSTICS MENU, select the "DOT TEST" /con with either Red "LEFT" or Green
‘ "RIGHT" Button and press the Black "ENTER" Button. After selecting this /conthe Dot Matrix Test
immediately begins. The display will immediately illuminate & cycle for 1 pass of each test continuously

for each of the following tests;

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

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

3. llluminates all the dots, except for one column from left to right.
4. [Huminates all the dots, except for one row from top to bottomn.
5. llluminates every other dot lit, in both the rows and columns.
6. [lluminates all dots at 30%, 70% & 100% brightness.
Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.

Dot Matrix Display Explained
The display ulilizes 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). |l 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 tor the rows and columns are provided on 5 surface mounted integrated circuits on
the Dot Matrix Display Driver Board.

l/ y /
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JF=3 Viper Specific (Black Light Test)
M From the DIAGNOSTICS MENU, select the "VIP" fcon with either Red "LEFT" or Green "RIGHT"

e

Button & press the Black "ENTER" Button. This will bring up the VIPER SPECIFIC MENU. Similar to

MUIE "BEGIN PLAY TEST," this menu is used to lest and ad+usl any game specific feature{s). The game
specific feature to test in this game is: BLACK LIGHT TEST. The display will indicate...

Run Test _

Select the "RUN" Jcon with either Red "LEFT" or Green "RIGHT" Button and press the Start Button. The test
will...

Note: To exit this Menu, select & activate the "PREV" /con to go to the DIAGNOSTICS MENU or activate the
"QUIT" lcon to exit Partals Service Menu.
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Dr. Pinball (Flow Chart Menus)

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

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

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

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

"PREV" goes back to previous guestion.
"QUIT" exits Portais completely.
Help "?" gives direction on butlon usage.

. = Seen when question is being asked on the
uestion given.

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

—=» Seen when diagnosis is given. Select
"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first example
above).

- = In Coil Flow Chart Menu, select "PULSE"
"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first example
above).
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Coil Flow Chart
B8 | To initiate, from the DR. PINBALL MENU. select the Coil "DR." /con with either the Red or Green Button
8] and press the Black Button. This is the Coil Flow Chart. Follow the guestions, answering by using the
=221 Mini-lcons in the display.

ﬁ"- Switch Flow Chart

To initiate, from the DR, PINBALL MENU, select the Switch "DR." fcon with either the Red or Green
[F;, | Button and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering by
=l Using the Mini-lcons in the display.

Lamp Flow Chart

To initiate, from the DR, PINBALL MENU, select the Lam{J "DR." /con with either the Red or Green
OF Button and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
~=—=d Using the Mini-lcons in the display.

PED
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SEGA

Right Targat (Lower)

-

Rabid Raccoons Compleded

B8 9|8

fMBall Ready

7] Mulitall Stan

AL . _GAME AUDITTABLE R S
opy lor Freld Audit Tracking Performance (Use blank columns to fill-in Audit Info.).
Earnings Audits 1-12
EARM  Audit Name Filt-In Audit Name Fill-In Audit Name Fill-In
1 | TOTAL PAID CREDITS 5 |COINS THRU LEFT SLOT g | TOTAL COINS
2 | FREE GAME PERCEMTAGE & | COINS THRU RIGHT 5LOT 10| TOTAL EARNINGS o
AVERAGE BALL TIME 7 | COINS THRU CENTER SLOT 11 [METER CLICKS
4 | AVERAGE GAME TIME g | COINS THRU 4TH SLOT 12 | SOFTWARE METER
Sega Audits 13-55
SEGH  Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
13 | TOTAL BALLS PLAYED og | 20M—49.9M SCORES 43
14 | TOTALEXTRA BALLS 20 | 50M—69.0M SCORES 44
15| EXTRA BALL PERCENT 30 | 70M—99.9M SCORES 45
16 | HEPLAY 1 AWARDS a1 | 100M—129.9M SCORES 48
17 | REPLAY 2+ AWARDS 32| 130M+ SCORES 47
18| TOTAL REPLAYS 33| AVERAGE SCORES 48
REPLAY PEACENT 34 | SERVICE CREDITS 49
TOTA-L SPECIALS 35 | BALL SEARCH STARTED 50
SPECIAL PERCENT x| LOST BALL FEEDS 51
TOTAL MATCHES 47 | LOST BALL GAME STARTS 52 | LEFT FLIPPER USED
HIGH SCORE AWARDS a8 | LEFT DRAINS 53{ RIGHT FLIPPER USED
HIGH SCORE PERCENT 39 | CENTER DRAINS 54
TOTAL FREE PLAYS 40 | RIGHT DRAINS 5%
TOTAL PLAYS 41 | SLAM TILTS
0—19.9M SCORES 421 TOTAL BALLS SAVED
Viper Audits 56-99 (All Audits Subject to Change)
UIE|  Audit Name Fillin Audit Name Filt-In Audit Name Fill-in
& | Left Orbit 72 | Mulliball Restan Lit 88
&7 | Fight Orbil 73 | MBall Restarted 80
58 | Left Aamp | 74 | MBall Jackpols ®0
@Tﬂaghl Ramp 75 | Doubte Jackpots 91
eol Middle Ramp 76 | Super Jackpaot Lil o)
61 {Jump Ramp | 77 | Super Jackpols Eee] )
E’E i F!aocogn Targels || 78 | Super Jackpols Complated - ¥ |
&3 | Lelt Eject 79 | Natepad Staned ke )
_ﬁ:q HtghlE;_ecl a0 | Madhouss Slar‘leE BT A %5
&5 | Pop Bumper Hils = | 81§ Mystany Cabar Lt | o7
[ | Pop Bumper Visils & | Mystery Caller Scored ' e ]
Left Targel [Lower) al | Rabid Raccoons Started e ]
-
&
BG
&7

71 | 2+ MBall Start
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Overview

The Portals™ Service Menu System provides 99 Audit Functions for accounting purposes and for evaluation of
Game Difficuity Adjustments. The Audit Funclions are divided into 3 groups: 1st— Earnings (Coin) Audits, are
the tirst 12 most-used Audits; 2nd— Sega Audits, are the Game Play Generic Audits 13-55; 3rd— Viper Audits,
are the Game Play Specific Audits 56-99; Audits left open (blank space in gray, e.g. Audils 43-51, 54 & 55, 83-99)
are currently Not Used, allowing for Future Expansion, if any, or are Proprietary. If the code version is
upgraded, view Audits in the display & write the audit(s} in the blank(s) if any audit(s) were added. Each group
may be viewed in the Portals™ Service Menu (see Chapter 1, Portals Service Menu Introduction, of this Section).
View all audits with the Game Audit Table provided on the previous page. Copy page to fill-in important audit
information as required.

GO TO AUDITS MENU

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

Important Notes:

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" lcon from
MENU by selecting & activating the "PREV" I any display will exit the Service Session.

| lcons. If no lcons appear in the display
F—Fﬂ‘ because of a testing function or special Ul -
{PREW display (e.g. "Help"), press any button to exit.  [BYIT

[44EM Selecting & activating the "ARROW" /cons

Selecting & activating the "HELP" /con from
selects the next or previous audit in the group.

any display will show a help screen. (An
explanation of each Mini-lcon at that level will
cycle continuously until any active button

is pressed.)

)
% Earnings Audits (1-12)

! From the AUDITS MENU, select the "EARN" /con with either Red "LEFT" or Green "RIGHT" Button
‘Eﬁﬂ and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st

audit in this group. Continue to select either of the "ARROW" Icons to view each audit one at a time,
The display will describe the audit number, the audit name, and the audit total or value. The current audit will
remain in t%e display until the next audit is chosen or when the sub-menu is exited.

Au. N¢

Au. 1 Total Paid Credits
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Audit Definition

Audit Name ||

Provides the total number of paid credits.
This percentage is derived from dividing Audit 25, Tolal Free Plays, by

Au.2  Free Game Percentage

Audit 26, Total Plays.

Au Average Ball Time

In seconds, the average ball time is derived from the lo_tgpléy time
divided by Audit 13, Total Balls Played.

Au Average Game Time

The average game lime is expressed in minutes and seconds.

~Au Coins Thru Left Slot

Provides the total number of times Coin Switch {Sw. 6) was closed.

Provides the total number of times Coin Swilch (Sw. 4) was closed.

_Au Coins Thru Center Slot

Provides the total nhumber of times Coin Switch {(Sw. 5) was closed,

Au Coins Thru 4th Slot

Provides the total number of times Coin Switch (Sw. 2) was closed.

.3
.4
.5
Au.6  Coins Thru Right Slot
T
.8
. 9

Au Total Coins

Provides the total amount of coins registered through all the slots.

Au. 10 Total Earnings

The total cash value accumulated since the last Factory Restore
occurred {see Chapter 5, Go 1o Reset Menu, of this section).

Au. 11 Meter Clicks

Provides the total number of money clicks accumulated. (Based on
the couniry’s lowest coin denomination used for the game credit.)

Au. 12 Software Meter

Section 3, Chapter 3
Go To Audits Menu

Provides the continuing total of Meter Clicks. This audit cannot be
reset; the display shows the constant addition of Meter Clicks.
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display will describe

Sega Audits (13-55)

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

and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" fcon to view the 1st

audit in this group. Continue to select either of the "ARROW" /cons lo view each audit one at a time, The
%e audit number, the audit name, and the audit total or value. The current audit will remain in

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

[Au.ne] |

Audit Name

| Audit Definition

Au, 13 Total Balls Played Provides the total number of regular and extra balls. ~
Au. 14  Total Extra Balls Provides the total number of extra balls awarded.
Provides the percentage total from dividing Audit 14, Tolal Extra Balls,
A_u 15 Extra Balls Per_cent by Audit 26, Total Plays.
Au. 16 Replay 1 Awards Provides the lotal awards (Credit, Extra Ball, Or Audit) for level 1. _
Au.17 Replay 2+ Awards *F:i;ogécges the total awards (Credit, Extra Ball, Or Audit) for level(s) 2 or
Provides the tolal awards (Credits, Extra Bal_ls, Or Audit Only) for )
Au.18  Total Replays exceeding replay score levels.
Provides the percentage total from dividing Audit 18, Total Replays, by
Au. 19 Replay Percent Audit 26, Total Plays. The percentage reflects replay total awards for
exceeding replay score levels. -
Au.20 Total Specials Provides the total awards (Credits, Extra Balls, Or Scores) for making

specials.

Au.

21  Special Percent

This percentage is derived from dividing Audit 20, Total Spécials. by
Audit 26, Total Plays.

Au.

22 Total Matches

Provides the total credits awarded for matching the last two digits of
the score with the system-generaled Match Number al the end of the
game. Percentage of match credits is adjustable from 0% to 10% by
Adjustment 11, Match Percentage, it enabled. (See Chapter 4, Go to
Adjustments Menu, of this seclion.)

Au.

23 High Score Awards

Provides the total credits awarded for exceeding the High-Score-To.-
Date scores. -

Au,

24 High Score Percent

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

Provides the total free credits for replays, High-Score—-To-Date.

Au. 25 Total Free Plays Specials, and Match.
This total is derived by adding the sum of Audit 1, Total Paid Credis,
Au.26 Total Plays and Audit 25, Total Free Plays. Nole that free credits are not recorded

in the Audit until they are actually used.

Au,

27 0—19.9M Scores

Provides the total number of games the Player's final score was
between 0 and 19,900,000 points,

Au.

28 20M—49.9M Scores

Provides the total number of games lhe_i:layer's final score was
between 20,000,000 and 49,900,000 points.

Au,

29 50M—69.9M Scores

Provides the total number of games the Flayer's tinal score waé.
between 50,000,000 and 69,900,000 points.

.30 70M—99.9M Scores

Provides the total number of games the Player's final score was
between 70,000,000 and 99,900,000 points.

.31  100M—129.9M Scores

Provides the total number of games the Player's final score was
between 100,000,000 and 129,900,000 points,

.32 130M+ Scores

Provides the total number of games the Player's final score was over
130,000,000 poinls.

Au,

33 Average Scores

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

Au,

34 Service Credits

Provides the total number of times Dedicated Switch (DS-7) was
closed, not in the Portals™ Service Menu. (See Chapter 1, Introduction
[Access & Usel for instructions an how to receive Service Credits.)

Au.

35 Ball Search Started

Provides the total number of times the game performed a ball search.

Au.

36 Lost Ball Feeds

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

Page 34
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Sega Audits Continued.

Audit Name

Audit Definition -_j

Lost Ball Game Starts

Provides the total number of times the game started with a ball
missing from the ball trough at the start of a game.

Left Drains Provides the total number of tirmes Rollover Switch 57 was closed.
: Provides the total number of times the game bail had drained with the
Center Drains last switch closed was not Sw. 57 or Sw. 60.
Right Drains Provides the total number of times Rollover Switch 60 was closed.
Slam Tilts Pravides the {otal number of times Contact Switch 55 was closed.

Provides the total number of times this feature was used. This feature

Au. 42 Total Balls Saved is enabled at the start of each ball and is disabled as soon as the ball
makes contact with 5 game swilches or allocated time expired.

Au. 43- These audits are Not Used, allowing for Future Expansion, it any,
Au. 51 and/or Proprietary {used for programming).

Au.52 Left Flipper Used Provides the total number of times Dedicated Switch (DS-1) was closed.
Au. 53 Right Flipper Used Provides the total number of times Dedicated Switch (DS-3) was closed.
Au, 54- These audits are Not Used, allowing for Future Expansion, it any,
Au. 55 and/or Proprietary {used for programming).

2y Viper Audits (56-99) (All Audits Subject to Change)

E| From the AUDITS MENU, select the "VIP" fcon with either Red "LEFT" or Green "RIGHT" Button and
UIF‘ press the Black "ENTER" Button. Select and aclivate the "RIGHT ARROW" /con to view the 1st audit
in this group. Conlinue 1o select either of the "ARROW" Jcons to view each audit one at a time. The
display will describe the audit number, the audit name, and the audit total or value, The current audit will remain in
the display until the next audit is chosen or when the sub-menu is exited.

[Au. N“‘ | Audit Name I [ Audit Definition J

-k

Au, 56 Left Orbit
Au. 57 Right Orbit

Provides the total humber of times this feature was completed.
Provides the total number of times this feature was completed,
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Au.58 Left Ramp Provides the total number of times this feature was completed. _
Au. 59 Right Ramp Provides the total number of times this feature was completed.

Au. 60 Middle Ramp Provides the total number of times this feature was completed. ©
Au.61  Jump Ramp Provides the tolal number of times this feature was completed. ¥

Au. 62 Raccoon Targets Provides the total number of times this feature was completed, ¥

Au. 83 Left Eject Provides the total number of times this fealure was completed. ¥ =
Au. 64 Right Eject Provides the total number of times this feature was completed. :
Au.65 Pop Bumper Hits Provides the total number of times this fealure was completed. *

Au.66 Pop Bumper Visits Provides the total number of times this feature was completed, ¥
Au.87 Left Target (Lower) Provides the total number of times this feature was completed.
Au. 68 Right Target (Lower) Provides the tolal number of times this feature was completed. 7
Au.69 MBall Ready El'ﬁﬂg;? the total number of times feature was ready awaiting
Au, 70 Multiball Start Provides the total number of times Multiball was @ayed
Provides the total number of times Multiball was played more than

Au. 71 ,£+ MEall Stant once by a single player in one game. ¥

. : Provides the total number of times Multiball was played and no
7Au. 2 Mu_‘%! Restart Lit Jackpots were collected, * - B

; Provides the total number of times Multiball was restarted after
_Au._TS_ Muitiball Restarted Multiball Restart was lit. * -
Au.74 MBall Jackpots _Provides the total number of times this feature was awarded. |
Au. 75 Double Jackpots Provides the total number of times this feature was awarded.

Mulhplp varialions of switch closures are used to determine the completion of the feature stated.

Section 3, Chapter 3
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Viper Audits Continued (All Audits Subject to Change)

[ Audit Name b Audit Definition

Super Jackpot Lit Provides the total number of times this feature was Iit. &
Au, 77 Super Jackpots Provides the total number of times this fealure was awarded. *
Au.78 Super Jackpots Provides the total number of times both Super Jackpots were

Completed completed. T
Au. 79  Notepad Started Provides the total number of times this fealure was played ¥
Au. 80 Madhouse Started Provides the total number of times Multiball was played. ™
Au. 81 Mystery Caller Lit Provides the total number of times this feature was lit. ¥
Au. 82 Mystery Caller Scored Provides the total number of times this feature was awarded.
Au. 83 Rabid Raccoons Started Provides the total number of times this feature was played. T
Au. 84 22?;’2'2&?00"5 Provides the total number of times this feature was completed. T
Au, 85- At time of printing, these audits are Not Used, allowing for Future
Au, 89 Expansion, if any.

7 Muitiple variations of switch closures are used to determine the completion of the feature stated.
i Multiple variations of switch closures are used to determine the lighting of the feature stated.

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

Au.

Au.

Au.

Au,

Au,

Au.
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Au.

Au.

Au.

Au.

Au.

Au.

Au.

Au,

Au,

Au.

Au,

Au.
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| Go To Printer Menu

! From the AUDITS MENU, select the "PRNT" fcon with either Red "LEFT" or Green "RIGHT" Button
‘F'Fin and press the Black "ENTER" Button. The PRINTER MENU appears.

25" Special equipment is required for this Sub-Menu

The Portals™ Service Menu System provides 3 Audit Printing Adjustment Functions to print information on a
"Hand-Held" printer, download game information to a Laptop PC or clear the printout count. A printer interface
board, hand-ﬁeld printer and/or a special software program is required to run this menu. Entering this menu and
selection/activation of the lcons witﬁout this equipment/software will not affect the game.

Adjustment 54, Printer Interface (Quick Printout)

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

‘&2l Adjustment 55, Alison Interface (Full Printout)

! AL T { From the PRINTER MENU, select the "ALISON" fcon with either Red or Green Button and press the
:S0H Black Button. Select the "+" [con and press the Black Button to start the download. A special software
: program and a Lap Top PC is required. All game audits (Earnings, Sega & Game Specific) can be

retrieved

@ Adjustment 56, N2 of Copies Printed (Reset Printer}

] From the PRINTER MENU, select the "RESET" /con with either Red or Green Button and press the
'"KESET] Black Button. Selectthe "+" /con and press the Black Button to star the clear the "N* of copies
‘el printed" count total,
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RESETTING AUDIT NOTES:

Audit Note: 1st Way to Reset Audits

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

| Select the "SEGA" icon, from the ADJUSTMENT MENU, and advance to Adj. B, Reset Coin
Audits, with the "RIGHT ARROW" icon. Select the '+' /con to change setling to YES. When
enabled, the Coin Audits (5-11) will be reset to zera.

Advance to Adj. 9, Reset Game Audits, with the "RIGHT ARROW" /con. Select the "+" fconto
change setling to YES. When enabled, alf the audits will be reset to zero, except for the Coin
Audits {(5-11) and Audit 12, Software Meter (the only audit which cannot be reset ta zero).

Audit Note: 2nd Way to Reset Audits

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

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

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

PED
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D GAME ADJUSTMENT TABLE

Scme adjustments have a "Dicp-Down’® Table for further cuslemizalion.

@ Sega Adjustments 1-43
SEGH Adjustment Name USA Default  g¥Bur Adjustment Name USA Default IRt
| 1 |REPLAYS: FIXEDMANUAL | ...10%.. 23 | DEFAULT HIGH SCORE #3 | 200,000,000
2 |REPLAY LEVELS £ $a5 24 | DEFAULT HIGH SCORE #4 | 175,000,000
[ 3 |REPLAY AWARD CREDIT 25 | DEFAULT HIGH SCORE #5 | 150,000,000
4 | FREE GAME LIMIT 05 26 | DEFAULT HIGH SCORE #6 | 125,000,000
| 5 |EXTRABALL LIMIT |03 27 |HSTD RESET COUNT 2,000
6 |GAME DIFFICULTY * MODERATE 28 | FREE PLAY NO
7 |GAME PRICING ¥ USA8 29 | CUSTOM MESSAGE ON
8 |RESET COIN AUDITS NO 30 | ATTRACT MODE MUSIC ON
9 |RESET GAME AUDITS NO 31 { FLASH LAMP POWER NORMAL
10 { RESET HIGH SCORES NO 32 {COIL PULSE POWER NORMAL
11 {MATCH PERCENTAGE 9% 33 {KNOCKER VOLUME NORMAL
12 |BALLS PER GAME 03 34 { MINIMUM GAME TIME OFF
13  TILT WARNINGS o1 35 | MUSIC VOLUME 15/15
14 | REPLAY BOOST YES 36 | GAME RESTART YES
15 | CREDIT LIMIT 30 | 37 |EXTRA BALL PERCENTAGE | 25%
16 | ALLOW HIGH SCORES YES 38 | BILL VALIDATOR NO
17 | HIGH SCORE #1 AWARDS |01 39 | TOURNAMENT MODE {NONE
18 | HIGH SCORE #2 AWARDS |00 40 | EURO. TOKEN DISP, OFF
19 | HIGH SCORE #3 AWARDS |00 41 | SPECIAL MEMORY YES
20 | HIGH SCORE #4 AWARDS |00 42 |LOCATION ID 00 00
21 | DEFAULT HIGH SCORE #1 | 250,000000 43 | GAME ID 00 00
22 |DEFAULT HIGH SCORE #2 | 225,000,000

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

¢

Viper Adjustments 44-53

I.IP Adjustment Name USA Default  g¥oHr, Adjustment Name USA Default  gfB4r
44 |MBALL RESTART MODERATE | 49 | MILES CRITERION MODERATE |

45 | EXTRA BALL MEMORY ON i 50 | MODE START CRITERION | MCDERATE g

46 MULTIBAle__CRITEHION _MG'DEHATE N 51 | POST SAVE CRITERION -_NI:JF{ME -

47 |BALLLOCK ENABLED | YES 52 | STEEL BALLS INSTALLED | NO B
48 | BLACKLIGHT STYLE - fNoHMAL 53 | MODESTY FEATURE" FN(S—- | -

PE
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Overview

The Portals™ Service Menu System provides 53 Adjustment Funclions to vary game diﬂicult¥ or to customize
(e.g. Adjusting: High Score Levels; Balls per game; Game Pricing; Default High Scores; etc.). The Adjustment
Functions are divided into 2 groups: 1st— Sega Adjustments, are the Game Play Generic Adjustments (1-43};
2nd— Viper Adjustments, are the Game Play Specific Adjustments (44-53);, There are no Adjustment(s) left
open or are currently Not Used, allowing for Future Expansion, if any, or are Proprietary. If the code version is
upgraded, view Adjustments in the display & write the adjustment(s) in the blank(s) if any adjustment(s) were
added. Each group may be viewed manually after entering the Portals ™ Service Menu (see Chapter 1,
Portals™ Service Menu Introduction, of this Section). All adjustments can be viewed at a glance with the Game
Adjustment Table provided on the previous page. If a value is changed, the display will indicate REQUEST
INSTALLED.

GO TO ADJUSTMENTS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
an.J Select the “ADJ" lcon in the MAIN MENU with either Red "LEFT” or Green "RIGHT" Button and press
the Black "ENTER" Buttocn. The ADJUSTMENTS MENU appears.

Important Notes:

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" /con from
MENU by selecting & activating the "PREV" any display will exit tge Service Session.
FREL fcons. If no Icons appear in the display oyl
because of a testing function or special

PREW display (e.g. "Help"). press any button to exit.  [BUIT

Selecting & activating the “HELP" fcon from (g In Adjustments, selecting & activating the "-"
any display will show a help screen. (An fcon decrements the value setting. Selecting &
HELH explanation of each Mini-fcon at that level will activating the "+" Jconincrements the value
cycle continuously until any active button . _ selting.
A ispressed) 44EH Selecting & activating the "ARROW" Jcons

selects the next or previous adj. in the group.
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Sega Adjustments (1-43)

. From the ADJUSTMENTS MENU, select the "SEGA" /con with either Red "LEFT" or Green "RIGHT"
SEG Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" [con 1o view

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

[Adj.ﬂ [ Adjustment Name i r Adjustment Definition |

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

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

Adjust the numbef-él replay levels to be active {1 to_ti)._ Once the
; number of Replay Levels has been selected, a "Drop-Down” Table

Adj.2  Replay Levels appears showing Replay Level 1. Adjust Replay Level 1 between

. _ 10M - 9.998. Adjust Replay Level 2, 3 and/or 4 respectively. i
; Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL

Ad]' 3 Heplay A!.vard {When score threshold is achieved, a Playtield Special is lit.) 7

Adj.1 Replays: Fixed/Manual

PED
Section 3, Chapter 4 ‘/’ = Page 39

Go To Adjustments Menu



Sega Adjustments Continued.

I Adjustment Name | ‘ Adjustment Definition ]
Adj.4 Free Game Limit Qc_ijgsl the max. # of Free Games that may be accumulaled per game;
Adj.5 Extra Ball Limit ):\c_ij;sct)rﬂge':rgax. # ot Extra Balls that may be accumulated per game;

Sel to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
{Note: Additional game features which are not adjusted may also
change when adjusting this adjustment; see below table,) Delaull is
MODERATE. Any one of the INSTALL settings (in a "Drop-Down”
Adj.6 Game Difficulty Table) for this adjustment may be activated to automatically select
settings for multiple adjustments affectingé;ame difficulty. Select and
activate the "-" or "+" icons to choose the ditticulty level required.
After activation, the individual adjustments rnay be readjusted, if
desired. Refer to the Install Adjustment Table below for details.
Adjustments which

_____change when set to: Extra Easy Easy Moderate Hard Extra Hard
{44) MBall Hestart EXTRAEASY EASY MODERATE | HABD | EXTRAHARD
| {45) Exlra Ball Memory ON ON ON ON DEE:
| {46} Mulliball Critatdan EXTRA EASY EASY MCODERATE HARL EXTRA HARD
(49) Miles Criterion EXTRA EASY EASY MODERATE HARD EXTRAHARD |
(48) Mode Start Crteron EXTRA EASY _EASY MODERATE ] HaRAD EXTAA HARD |

.

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

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

W
4]
A Novelty Play Rules - Set to establish recommended settings for no Free Play or Extra Balls:
6' Adj, Adjustment Naime Sefting Adj. Adjustment Name Selling
3 1 Replays: Fixed/Manual Fixed 5 Extra Ball Limit [o]¢]
w 2 Replay Levels None 11 Match Percentage off
— 3 Replay Award None 17 High Scere #1 Awards 1
I 4 Free Game Limit 0 18 High Scere #2 Awards 0
o
= 4-Ball Play Rules - Set to establish recommended settings for 4-Ball Play:
,‘f.. Adj. Adjustment Name Setling Adj. Adjustment Name Salling
- 1 Replays: Fixed/Manual 07% 5 Extra Ball Limit 3
2 Replay Levels 1 1 Match Percentage 4
3 Replay Award Credi 12 Balls Per Game 5
4 Free Game Limit 5 17 High Score #1 Awards 1
18 High Score #2 Awards 0
Add-A-Ball Settings -To disable awarding of credits and provide awards with an Extra Ball:
Ad). Adjustment Name Selling Adj. Adjustment Name Solting
3 Replay Award Extra Ball 16 Allow High Scores No
4 Free Game Limit 00 17-20 High Score #1 - #4 0

11 _ MWatch Pemenlage off Awards

There are two methads available for cain switch programming:
Standard & Custom, Standard pricing uses a single adjustment as

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

With Adjustrnent 7 set to CUSTOM operating the Black "Enter" Bufton again initiates a drop down menu
representing coin switch pulses for the LEFT, CENTER, RIGHT and 4TH Coin Slots. The prescribed the number
of pulses are required for 1 Credit. For example, it Left Coin Puises, was set to 02 and Coin Swilch Pulses
Required for 1 Credit, 10 01 a coin in the Left Slot would produce 2 Credits. Further, if Left Coin Pulses, was set
to 01 and Coin Switch Fulses Required for 1 Credit, 10 02, 2 Coins in the Left Slot would be required for 1 Credit.

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

PED
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i

Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as
indicated on the Dot Matrix Display. For Customn Pricing, set to CUSTOM. When set to CUSTOM., the
tollowing adjustiments are ulilized lo tailor each individual coin chute:

f.efl Coin Sw!tch Pulses g!eéll&a_numbero[” Fiélﬁiﬂsyr%qglg;ered“forci.osiri_
Right Coin Switch Pulses SE%E%%[?_ ﬁ{iﬁs&ﬁgt&r&d fer closure
Conter Coin Switch Pulses [Ny BRIl Ty
4th Coin Switch Pulses gre1l€geF Qﬂm‘ba cﬁgﬁﬁg |slered for closure

Coin Switch Pulses Required for 1 Credit JEERLERT g &L]JISBS requwed

to post one credit; 1o 99,

Set the number of pulses required

1o award the 18! Bonus credil(s): 0010 99,
Coin Switch Pulses Required for 2nd Bonus Credit SRRVl gel FeV 3Rl Vgl

9 0 award lhe 2nd Bonus credii; 00 to 99,

Credits a PR (s R L= TsslT:]  Sel the number of credits awarded for
d ward achiaving the firs! Bonus level; 00 to 99,

Coin Switch Pulses Required for Bonus Credit

Custom Pricing Table

Coln Mechanlsms <<=< Adjustmenis >>>
LerT [center| miGHT |4TH|  Plays/Coin Fiteas | Folier | BIRHT | pilits | fVeqR | Rlinee ';3':?33 K
ay. oins 2a8 L1 ] ulaes Pulges re onus il Bonus
1/25¢  3/50¢ o1 04 Q1 00 03] 02 00 01
25¢ | $1.00 | 25¢ |NU 1/25¢ 5/$1.00 01 04 01 09 01 04 00 of
| 1/25¢ 6/31.00 05 20 05 Co 04 20 aad 01
i AT 1103 | ot 02 02 o0 02 00 00 00
_osoH | 10scH | 10scy |NU /105 4/308 04 08| 08 00 06 00 | 00 00
| 1/30p 2/50p 51| O 06 15 02 03 00 00 00
10p | 500 g1 [20p|  150p A/ET o1 05 15 02 05 00 00 )
i 130h_ 41 of | o5 | 12 | 02 | 03 | o0 | o0 | 0
20¢ | twU | $1.00 [MU 1/60¢ 2/$1.00 01 00 05 00 03 05 00 0t

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

The Standard Pricing Select Table Explained:

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

Standard Pricing Select Table

CPU/SOUND BOARD  COUNTRY Coin Mechanisms

| X
OERIIE SRS, [CoiNs THRU__SLoTl  ummeror BuyeirFrce noun snow
1 usai 25¢ | $1.00 | i /25¢ —
| usaz || 2s¢ | $100 | 25¢ | 1/50¢ 2/75¢ | 3/$1.00 |
| usaz || 25¢ | 3100 | 25¢ | 1/50¢
I1]2J'JHI- alzlal usaa ! 25¢ | 252 1/50¢
'-«FH_ILIIIJI[_I Wimln|  usas || osc | S1oo | o2se  1/50¢ | 53200 | B Usod 1o
usas || 25¢ | $1.00 | 25¢  1isDe | 2.4 X 25¢ |:u$| 00 Bl = Fyomoto
usaz || 25¢ | $1.00 | 25¢ | | 1/50c | 4/8150 | G/s2p0 |  vedoter
usas: || 25¢ | s100 | 2s¢ | 1/50¢ | 3/81.00 l
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Standard Pricing Select Table - (Continued)

CPU/SOUND D  COUNTRY e Coin Mechanisms - Pricing Scheme Explained
'8 18 fﬁ. ... SLOT: 05 mb ‘of ‘Plays* for Price Amount Shown
Pox | ! Please Note: for all USA Saﬁ'lnga spe pravious page (bottom).
ol W[NE Austria t 58 | 108 | 108 1/10S 2/158 3/208 | -
Fo Austraila 1t 20¢ 5A1 EA2 1/8A1 2802
are Australia 2 £ a0 | $A1 | sAa2 | 1/3A 1 2/5A.2
Pox 'Y
oy [_geigums | [ sBF | 20BF | 506BF | [ 1/208F | a/50BF |
fos This country uses unigue Tokens and/or Debit Cards onfy (pricing varies).
e [l Brazit || 1coin’ {4 coins'] 1 cain’ | 1/2 coins' | J
P | Z o -
e i Canada 1 25¢ | 25¢ | Can$1 1/50¢ 2/75¢ | 3/Can$ 1 |
Pos ) s{eT7T8] ponmark 1t {DKr | 5DKr | 10DKr | 20DKr | { 1/3DKr | 2/5DKr
oEF i B @[E[0[] Denmark2t \DKr | 50Kr | 100Kr | 20DKr | | 1/2DKr | assDkr | 7/10DKr |
Pou [ 5 -
il I 1L I ) Finland ¢ | | 1 Fmk | 5 Fmk | 1/5Fmk | 4/10Fmk | &
= France1t || 1Fr | SFr | 10Fr | 20Fr 1/3Fr | 2/5Fr | SMOFr | 11/20Fr |
i France 2 tEE 5Fr 10Fr | 20Fr 15 Fr 3/10 Fr 7 /20 Fr
France 3 1Fr | SFr | 10Fr | 20Fr 143 Fr 2/5Fr | 4/10Fr | 9/20Fr |
Germany 1 1 DM 2 DM 5DM 1/1DM |&"1 X5 DM
; als Germany 2 1DM | 2DM | 5DM 1/20M | 2/3DM | 3/40M | 4/5DM ]
T | Germany3t 10M | 2DM | 5DM 1/2 DM 2/3DM 374 DM 5/50M |
% Germany 4 1DM | 2DM | 50OM 1/1 OM 6/50M |
,Q. Pos | :'l sle ]
g' ar Greecot | [ 50Dr { [100 Or [ 1s0Dr | a/000r |
&
> W= ] | HongKangt | [ 1 HKS [ 2 HKS | 5 HKS | 1 /5 HKS )
> PI;;:. Ly fi7ils
2 s 1] Hungary ¢ 10Ft | 10Ft | 20Ft 1)20Ft | 3/40Ft |
g P - ltaiy 1t 500 Lit 500 Lit 1 /800 Lit
! Tl | i aly 2 500 Lit 500 Lit 1 /1000 Lit | 32000 Lit |
Pos Japan 1 t 100% 1 /100¥%
orr i Japan 2 100¥ [ trooy | areoox |
Poa | 1123|418l T|a d
E&_' ] Korea ¢ 100 Won 100 Wen 1 /100 Won
(RRaLEY Netherlands 1 1 Fls. { 1Fls. 125Fls. 1/1Fls, | 3/25Fls,
Gl 1N Netherlands 2+ | | 1 Fis. | 2.5 Fls. | § Fls. | 1/71Fis. [ 3125Fs | 6/5Fs. | ==
fou New Zealand 11| | §NZ 1 INZ 2 | _1/8NZ 1 2/8NZ2
ore W 0 W W W8 B8] Now Zealand 21| | $NZ 1 §NZ 2 1/$NZ1 | 3/3NZ2 -
Pos TNTETSTATSTRTTTa] torway 11| | 10 NKr | 5 NKr | 20 NKr 2HONKr | 1/5NKe | 4/20 NKr |
ar Norway2 | | 10 NKr | 5 NKr | 20 NKr 1/10 NKr_| 3 /20 NKr -
Poa
o Spain ¢ 100 Pls 500 Pls 1 /100 Pts | 6/500 Pis | B -
m ETATRa] oweden 1t | | 15Kr | 5SKr | 10Skr 1A10SKr | 2/15SKr | 3/20 SKr |
or BI§IJ| sweden2 || 1SKr | 5SKr | 10 SKr 1/5 SKr
fallla Swhzerand 11| | 1 SwF | 2 5wF | 5 SwF 18wk | 6/5SwF
Switzertand 2 | | 1 SwF | 2 SwF | 5 SwF 1/1SwF_| 3/2SwF | 9/sswe |
UK 1 10p | 50p 1€ 20p 1/50p ang |
UK 2 top 1 _S0p e 20p 1/40p ang |
UK 3 ¢ 50 1 /50p

Motes:
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Sega Adjustments Continued.

| AdjustmentName | | Adjustment Definition

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

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

When enabled (set to YES) the High Score Levels and associated

Adj. 10 Reset High Scores initials will be restored to the backup settings when the "+" Icon is
selected and activated.

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

Adj. 12 Balls Per Game Adjust the number of balls per game; 2to 5. Default is 3.
; . : Adjust the number of plumb baob tilt switch closures before the ball in
E] 13 Tilt Warnings play is filted; 1, 2, 3 or OFF.

Setto YES or NO. When set to YES. exceeding a replay will set a
temporary replay level for each time a replay level is surpassed. This
Adj. 14 Replay Boost new level wilt equal the previous replay level (when the replay was
awarded) plus 50 Million for each following game, until the replays
have all been played. At this time the previous level is resumed.

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

Adj.8 Reset Coin Audits

Adj.9 Reset Game Audits

Adj. 11 Match Percentage

Adj. 15  Credit Limit Default is 30
Note: There are 4 of the 6 High Score Levels with associated player initials that are displayed during the attract -
mode. This provides a High-Score-To-Dale feature. When players exceed these levels, the player initials may H
be entered to replace the previous ones. These levels may be adjusted to award credits and to be reset to =4
backup values after a selected number of games. 2
. . Set to enable (set to YES) or disable the four high score levels by —
Adj. 16_Allow High Scores selling to zero. o "
: ; Adjust the number of awards (0 to 4) awarded for exceeding level 1 c
Adj. 17 High Score #1 Awards {the highest of the four levels). i ._g
Adj. 18 High Score #2 Awards Adjust the number of awards (0 to 3} awarded for exceeding level 2. 5
Adj. 19 High Score #3 Awards Adjust the number of awards (0 to 2} awarded for exceeding level 3. v
Adj. 20 High Score #4 Awards Adjust the number of awards (0 to 1) awarded for exceeding level 4.
Adjust the score level to which the world record., {level 1} {the highest
Adj. Default High Score of the four levels) may be altered. This adjustment is no! affected by
21-26 #1-#6 Adj. 27, HSTD Reset Count. Adjust the backup score to which levels

2 - 6 may be reset, respectively.

HSTD (High Score To Dale). Adjust the number of games between
; automalic resels of high score levels to backup settings and ball time
Adj.27 HSTD Reset Count averager adjustments; 100 to 9,800 or OFF {no reset or adjustment).
- Default is 2,000.

‘Adj. 28 Free Play - When set to YES, no coins are required for games.

Set to ON or OFF. When set to ON, this function is used to establish
a custom message pericdically displayed during the attract mode. Set
the feature to CI-?ANGE selecting the "+" fcon. Using either of the
Flipper Buttons or the "RED" and/or "GREEN" Buttons, select either
of the "ARROW" /cons. Press the "BLACK" Button (Reguest
!ns!'afled blinks at the t%p oli the\j!isp!ay and the I%tter Ais indicl?telil ifn
; the first position in the display. Vary the letler(s) by operating the Left
Adj. 29 Custom Message and Right Flipper Butione (of "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 "<" ar ="
characters to back-space (erase) and/or to move forward in an
%Iready typed message. After completion, press the "BLACK"
utton.

. . ‘ - Setto ON or OFF. When set to ON, éttr_atctg1 music / sdunds are
iAttract Mc_)de Music _ played between games.

Adj. 30

PED
Section 3, Chapter 4 ‘ﬁ = Page 43

Go To Adjustments Menu



Sega Adjustments Continued.

] Adjustment Name - | | Adjustment Definition

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

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

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

Sel belween 0:01 - 8:59 for minimum game time. Default is OFF. If
the last ball in play drains prior to what the game time is set for,
another ball will be served into the shooter lane and normal play will
continue, Subsequent balis will continue to do be served into the
shooter Iane if the last ball still drains prior to and up until minimum
game time is satisfied.

Set between 1 - 15. Default is 15. After volume is set via Portals
Service Buttons {See Sec. 3, Chp. 1, ...Intro) this adjustment can be
utilized lo adjust the music softer while keeing the sound effects at the
volume set via Portals Bultons.

Set to YES or NO. When set to YES, a new game may be started
during any bail after the first ball is completed (if credits are available).
(Nole-Pressing start during the first ball will add additional players.)
When set to NO, the game disables the Start Button after the first
ball until the tinal ball is in play. Review Section 2, Chapter 1, Game
Cperations & Features for details.

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

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

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

Adj. 38 Tournament Mode a Factory Reset had been performed. NONE - Same as a Factog
Reset conditions. IFPA - Straight 50¢ play, No Replay, No Extra Ball,
No High Scores, 2 Tilt Warnings and No Match. PINBALL EXPO-
PAPA - Samne as IFPA settings except Free Play is enabled. HOME -
Sets game {or Free Play, Extra Ball Play, No Replay, 10% Match &
30% Extra Ball.

Set to ON or OFF. When set to ON, the operator can enable the
Adj. 40 Euro. Token Disp. “knocker” cabte in the cabinet to drive an external device (e.g. Euro-
pean Token Dispenser) without the game giving a replay.

Set to YES or NO. When set to YES, the Iit ‘Special’ light will be
Adj. 41 Special Memory retained in memory from ball to ball for the same player. When set 1o
NO, the lit 'Special’ light will go out at the end of each ball.

00 to 9999. Allows the operator to assign a location identification

number to the audit print-out sheet. (Will not be affected by Factory
Adj. 42 LocationID Reset.) See the end of this Section 3, Chapter 3, Go To Audits Menu,
and Chapter 5, Go to Reset Menu, for more details on Factory Reset
& Printing. —= e
00 to 9999. Allows the operator to assign a game identification
number to the audit print-out sheet. (Will not be affected by Factory
Adj. 43 Game ID Reset.) See the end of this Section 3, Chapter 3, Go To Audits Menu,
and Chapter 5, Go to Reset Menu, for more details on Factory Reset
& Printing.
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Adj. 32 Coil Pulse Power

Adj. 34 Minimum Game Time

Adj. 35 Music Volume

Adj. 36 Game Restart

Adj. 37 Extra Ball Percentage
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Viper Adjustments (44-53)

From the ADJUSTMENTS MENU, select the "VIP" fcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view
the 1st adjustment in this group. Continue to select either of the "ARROW" Icons to view each

e 4
UIF
adjustment one at atime. Select either the "-" or "+" fcons o change the value, if desired. The display will

describe the adjusiment number, the adjustment name, and the adjustment total or value. The current adjustment
will remain in the display until the next adjustment is chosen or when the sub-menu is exited.

|Adj. N9| l Adjustment Name J I Adjustment Definition ]

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 44 WBall Restart MODERATE. Determines how Multiball can restart.

Set1o ON or OFF. Defaultis ON. When set to ON, the lit ‘Extra Ball
light will be retained in memory from ball-to-ball for the same player.

Adj. 45  Extra Ball Memory When set to OFF, the lit ‘Extra Ball' light will go out at the end of each

ball e o s e e

Set lo EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 46  Multiball Criterion MODERATE. Determines how the Multiball Feature is started and
- played.

Set to YES or NO. Default is YES. When set to YES, balls will be

Adj. 47 Ball Lock Enabled locked (when feature is available) in the 2 center Ball Ejects. Setlo
) NO for "virtual lock".

Set to OFF, NORMAL, ATTRACT or ALWAYS ON. Default is
NORMAL. When set to NORMAL, the Blacklights are only on during
Multiball and selected features only. When set to ATTRACT, the
Blacklights are on during Attract Mode in addition to Multiball and
selected features. When set to OFF, no Blacklights. When set to

Adj. 48 Blacklight Style

Set to OFF, NORMAL, or ENGLISH. Defaultis NORMAL. When set

to NORMAL this feature is available when lit. Set to OFF to disable
Adj. 51 Post Save Criterion this feature. Set to ENGLISH to have always have available. (UK
Games have Outlane Post Save Devices which are accessed ina
different way. Domestic games should not use the ENGLISH setting.)

Set to YES or NO. Default is NO. When set to NO, the plastic Glow

Balls are being used. When set to YES, sleel balls are being used in
Adj. 52 Steel Balls Installed lieu of the plastic glow balls. The program needs to know to
accomodate the different weight between the two types of balls as coil
pulse functions may differ.
Set to YES or NO. Defauitis NO. When set to NO, video graphics.
sounds and langauge are more appropriate for adults. When set to
YES, video graphics, sounds and langauge are more appropriae for
children or for people who embarass easy.

ALWAYS ON, Blacklights on all the time. v

Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is 1=

Adj. 49 Miles Criterion MODERATE. Determines how the Mystery Features are started and 3
e played. -

Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is ™M

Adj. 50 Mode Start Criterion MODERATE. Determines how the Mode Start Features are started c
and played. o

st

L

(]

w

Adj. 53 Modesty Feature

PED
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e Custom Message

U= T| To go directly to Adjustment 29, Custom Message, from the ADJUSTMENT MENU, select the "CUST
!H-SG MSG" fcon either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button. Set
: the feature to CHANGE selecting the "+" fcon. Using either of the Flipper Buttons or the "RED" and/or
"GREEN" Buttons, select either of the "ARROW" /cons. Press the "BLACK" Button (Request Installed blinks
at the top of the display and the letter A is indicated in the first position in the display. Vary the lelter(s) by
operating the Left and Right Flipper Butlons {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. Repeal this procedure until the
desired message is completed in the display. Select the "<" or ">" characters to back-space (erase) and/or to
move forward in an already typed message. After completion, press the "BLACK" Button.

Film Star Reset

- .H| To reset the game with Special Home Settings (not the normal Fac!ory Setting), from the ADJUSTMENT
<TH MENU, select the "STAR" /con either Red "LEFT" or Green "RIGHT" Button and press the Black
“ENTER" Button. This Special Setting automatically changes Adjustment 6, Game Difficuity, to EASY
and Adjustment 28, Free Play, 1o YES. This setting is determined to be ideal for the home environment. See
Chapter 5, Go to Reset Menu, of this section, to change to tactory defauits if changes made are not desired.

RESETTING & PRINTING ADJUSTMENTS NOTES:

w
i3
N
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o
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o v
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‘ To reset adjustments, from the MAIN MENU select the "RESET" Jcon. See Chapter 5, Go to Reset
HEE Menu, of this section.

@ Adjustment Note: Resetting Adjustments

=4rm, | Selection of the "FACT" fcon, from the RESET MENU, will reset all adjustments to the Factory
Settings (except for Proprietary Adjustments). The display will return to the Attract Mode. To
. perform any other functions, the system must be entered again by pressing the Black "BEGIN
FRACT| TEST" Button on the coin door (see Chapler 1, Introduction, of this section).

Adjustment Note: Printing Audit Information

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

1I—-—’-;I Selection of the "QUIK" fcon, from the PRINTER MENU, will start a quick print.

Selection of the 'ALISON" /con, from the PRINTER MENU, will start a Full Printout
{Downloads to a PC).

& | Selection of the "RESET" lcon, from the PRINTER MENU, will reset! the total
"" N° of copies value 1o zero.

PED
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Section 3 | _Chapter 5 of 7,

Go To Reset Menu

Overview

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

=¥= | GO TO RESET MENU

II“. With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button,
RESET] Setect the "RESET" fconin the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
‘ press the Black "ENTER" Button. The RESET MENU appears.

Important Notes:

Jf Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" /con.

! F:E!] j Selecting & activating the "QUIT" fcon from the display will exit the Service Session.
OUTT Selecting & activating the "HELP" /con from the display will show a help screen.
il L3

HELF

{An explanation of each Mini-lcon at that level will cycle continuously unti! any active
button is pressed.)

| Reset Coin Audits

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

|' —1| Reset Game Audits

| :2:1} | From the RESET MENU, select the "AUD" fcon with either Red or Green Button and press the Black

' AUD Button. 4\ All Game Audits {(See Fig. 2) will be reset to Factory Setlings. The display wilt indicate
REQUEST INSTALLED and return to the RESET MENU. Game Audits can also be reset from the

ADJUSTMENTS MENU, SEGA ADJUSTMENT 9. See Chapter 4, Go to Adjustments Menu, of this section. After

selecting this fcon, all of the Audits are reset lo zero, except for the Coin Audits (Audits 5-11) and Audit 12,

Softviare Meter. Audit 12 is the only audit which cannot be reset.

[ + Reset Coin Audits | + Reset Game Audits
Eamings Audits (Coin Audits Only 5-11) Eamings (1-4), Genarc/Spacific Audits (13+)
Flg 1 Ay b Descriplion Flg 2 | Au N Description .

14 | The first 4 Audits in the game. | 1-4__ | The first 4 Audils in the game. |
5 | Coins Thru Left Slot - 5__{Coins Thru Left Slot |
6 | Coins Thru Right Slot ] 8 | Coins Thru Right Slot 'I
7 | Coins Thru Center Slot | 7 | Coins Thru Center Slot ‘

i 8 |Coins Thru 4th Slot ' 8 | Coins Thru 4th Slot

|_:9 !_1_'01al Coins e 9 Total Coins

1o | Total Earnings ' 10 | Total Earnings

| 11 | Meter Clicks 11 | Meter Clicks
12 | Software Meter 112 | Software Meter

| 13+ |The remainder of the Audits. I 13+ | The remainder of the Audits,

-« | Factory Reset

o From the RESET MENU, select the "FACT" fcon with either Red or Green Button and press the Black
FRAC Button. 4\ All adjustments will be reset to Faclory Settings (except for Propriefary Adjustments). The
: display will indicate REQUEST INSTALLED and exit the Service Session. See Chapter 4. Go to
Adjustments Menu, of this section, tor the Factory Settings in the Game Adjustment Table.

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

(A )

FUSERDUITIHEL
c¢o 1o RESET menu [N

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

=

(.

ALD FFQIPHEJ

RESET COIN AUDITS EaES

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

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

W
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From the RESET MENU, select any of the /cons ("COIN", "AUD" or "FACT") with either Red or Green Button and
press the Black Button 1o activate the ICON chosen.

REOLIE=T
IMSTHLLEL

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

If the 'FACT" /con is chosen and activated, all adjustments will be reset back to the Factory Settings. The display

will indicate REQUEST INSTALLED (momentarily), the Service Session is automatically exited and retums to the
Altract Mode.

PER
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Section. .3 | _Chapter 6 of 7

Go To Fuses List

Overview

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

‘@ |GO TO FUSES LIST
Y

‘ With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
[FLIKER Select the "FUSES" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT” Button and

press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" fcon to view the 1st fuse in
this group. Continue to select either of the "ARROW" lcons lo view each fuse one al a time. The display will
describe the fuse identification number (e.g. F1, F6, F7. elc.), location of fuse (i.e. Backbox: Board name localed
on; or Cabinet: Under the playfield or in Service Outlet), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt,
Slo-Blo), and 'use of fuse’ {e.g. 20v DC High Voltage Power, etc.). The current fuse listed will remain in the
display until the next tuse is chosen or when the sub-menu is exited.

Important Notes:

J Exit any sub-menu and return to the MAIN Selecting & activating the 'QUIT" fcon from
MENU by selecling & activating the "PREV" any display will exit the Service Session,
lcons. It no lcons appear in the display oUIT

because of a testing function or special ==
display (e.g. "Help"}, press any button to exit. ~ [BUIT

Selecting & activating the "HELP" Jcon from '44¥H Selecting & activating the 'ARROW" jcons

‘ any display will show a help screen. {(An selects the next or previous fuse in this group. v
HELF{ explanation of each Mini-icon at that level will -

‘ cycle continuously until any active button =
s pressed.) —

m

c

o

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

DiaG| AUD | AD.J

KES
‘MAIN GO TO FUSES LIST MAIN

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

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

A4 kHEREWCUTT
Section 3, Chapter 6 ‘/I’Pé? Page 49

Go To Fuses List




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

Dlsplay Power Supply Bd.

gk

Note:

CPU / Sound Board
I/ O Power Driver Board 12 280 g ROMS -eon b o :f; ?L‘?i‘éﬁife

s

+50v DC High Current Ceils
_+20v OC Low Cumrent Coilz

+/-12v DC SeundTisplaylogic

+18v D4 llumination

+5v DO Logic Vakage

o m m

4 - | Note:

e iF28
i 5 U is Not Used

in this game.

QUICK REFERENCE FUSE CHART

LOC: DISPLAY POWER SUPPLY {P.5.) BOARD
F1_| 14250y S8, | 90v DC High Voltage Display

LOC: |1/0 POWER DRIVER BOARD

F6 | 7A4250v S.B. | SOVDC Primary High Power CollsFlippers
F7 | 5A250vS.B. | 20vDC  Low Pawer Coils

F8 | 54280V S.B. | 12v DC Lagic Powef

Fa | 5AZ50vS.B. | 12vDC Logic Power

F20| 3JA 250y 8.B. | 50v DC Not Used (Spare)

v
q
6.
=
w
]
o
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F21| 3A250v S.B. | 50vDC Coils _ The Display Ccnlrelilkggoard {holds the
Cisplay FOM Loc: 0) is posilioned
F22| 8A250v S.B. | 18vDC Cantrolled Lamps b-:ﬁl'.mdvlhe 128 X 32 Dot t:!.fa.lnx Display
F23| 48 250y 3.8, | 5v0OC l_n;ic Board {(both boards da not have fuses),
F24| 5A 250y 8.8, | 6.3v AC Gl Lamps {BRNWHT to WHTBRM)
F25| 54 250v SB. | 6.3v AC G.|. Lamps [YEL to WHT/YEL) e el o e
F26| 5A250v 5.6, | 6.3v AC G.l Lamps (GAN lo WHT/GRN) | General Parts.
F27|5A250vSB | 8.3v AC GJ. Lamps (VIO to WHTA/IS)
Volume Conlrol &
F28] 3A 250v 5.B. | 24v AC Mot Used/ Spare SENE"'E rotkiiicn
Cabinet Fuses [E‘é&éSﬁS
o N L aof
LOC: SERVICE (AC) OUTLET BOX (Cabinet Bottom oparation
usaga)

nia | 84 250v S.B. | 115v AC Main Fuse Line {Domestic or USA}
nfa | 5A 250v 3.B. | 220y AC Main Fusa Line (intemational)

Playfleld Fuses
[LOC: UNDER PLAYFIELD (By Assembiles Llsted)

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

Mermory
\n/a | 34250, 58, | 50vDC Rt Fiipper (BLU/YEL. -RED/YEL) Swtch Onic
[n/a | 3A 250y 5.B. | 50vDC L1 Flipper (GRY/YEL—RED/YEL) | Ao

{ [/

f/
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ESTITIEN =@ Chapter 7 of 7

Go To Help Screen

Overview

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

={ GO TO HELP SCREEN

|

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

'HEL Select the "HELP" lcon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button. The HELP SCREEN appears cycling through the different icon usages

pertinent to that menu level,

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

=
Important Notes: T
| Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" feon from E_
MENU by selecting & activating the "PREV" any display will exit the Service Session. -
pREM /cons. It no /cons appear in the display DUIT -
——1 because of a testing function or special l,—, o
{PREW display (e.g. "Help"). press any button to exit.  [BULT 5
&2 Selecting & activating the "HELP" lcon from —{#H These "Mini-lcons" vary in functionality J'-J;
i any display will show a help screen. (An ___depending in what sub-menu they are used.
HEL®{ explanation of each Mini-icon at that level will BUM  Refer to the beginning of each chapter in this
——— cycle continuously until any active button _____ section for the function they serve in that menu
3t ispressed) [44kH or select the "HELP" /cons in the display
where the fcon in question is being used.
IDERLS 4 ?
Review Chapter 1, Introduction: How Lo enter the Portals™Service Menu. The chapter outlines
the entire Portals™Service Menu, View the lcon Tree in this
manual which describes the names and menu descriptions of each
leon. View the display, after selecting and activating either of the
"HELP" or "?" lcons.
Review Chapter 2, Go to Diagnostics Menu: Find all the tests needed to troubleshooting the game.
Review Chapter 3, Go to Audits Menu: Gather play information and printing functions {downloadingj.
Review Chapter 4, Go o Adjustments Menu: Customize the game to vary difficully of play or to change
functions of the game.
Review Chapter 5, Go to Reset Menu; Reset audits and adjustments to Factory Settings.
Review Chapter 6, Go to Fuses Menu: View the location & descriptions of the game fuses {the same

information is referenced in the Fuse Chart Table on DR. @),

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

PED
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PROBLEM/SOLUTION TABLE

Use 1his table for a qulck simple solution{s) gulde. For more technlcal assistance view Sectlon 5,

HEL

|
!

PROBLEM

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

SOLUTION

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

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

e Check CPU Board, possibly failed.

Service-Butlons (Red, Green and Black} are
nonfunctional.

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

The display blanks out.

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

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

Icons "scrof!' along continuously in the MAIN
MENU.

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

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

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

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

e Check the Flipper Buttons for loose connec-

tions or bad Ground and refer to the Game

Manual Flipper Troubieshooting Flowchart.
¢ This is normal only in Diagnostic's Switch &

Active Switch Tests (see previous Problem).

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

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

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

| _function (See Chapter 5).

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

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

¢ Thisis normal. After a FACTORY RESET, the
Service Session is automatically exited (See

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

Chapter 4 (end) or Chapter 6).

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

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

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

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

« |f you cannot clear the situation by_exiting back

one Menu, exit completely out of the Portals™
Service Menu, and re-enler. If the problem
persists, call Tech. Support for additional help.

Page 52
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Section 5 ‘//ﬁ? Page 85

Schematics & Troubleshooting

UL L] e

Section5 | S&T




v
()]
23
=)
3
u
-
0]
=2
m

Use the below Coils Detailed Chart Table in conjunction with Sec. 5, Chp.

1, Backbox Board Layout Wiring

Diagram and Backhbox 11O Power Driver Board Detailed Wiring Dlagram (Mo Board Conneclors J6, J7, J8 & Ja):

High Current Coils Group 1

COILS DETAILED CHART TABLE

Istor (D.T.

Deive Trans-

Driver
Quput Bowd

D.T. Controt
Ling Color

D.T. Contict
Line Connect

Power
Lne Color

Poveer Line
Gonnnaction

Power
Voltog

Colt GA/Turn

01 {TROUGH UP-KICKER Q1 {170 Pwr. Drvr.| BRN-BLK YEL-VIO | J10-P4/5 |50v pe| 25,1200
02 |AUTO LAUNCH Q2 iwo Pwr. Drvr. | BRN-RED{ J8-P3 | YEL-VIO | J10-P4/5 {50v boc Oﬁ‘fﬁff_?ﬂ_
03 |LEFT VUK Q3 |10 Pwr. Drvr. |[BRN-ORG]| J8-P4 | YEL-VIO | J10-Pas5 {50y c| 26,1200
04 |RIGHT VUK Q4 |1/O Pwr. Drvr.| BRY-YEL J8-PS | YEL-VIO | J10-Pa/5 |50vpc | 281200
05 |BALL RELEASE (RAMP) @5 |10 Pwr. Drvr.|BRN-GRN| J8-P6 | BRN | J7-P1 i20vpc| 281050
06 |LT OUTLANE (UK ONLY) @6 |V Pwr. Drvr.|BRN-BLU| Ja-p7 | BRN | J7-P1 |20vpc 28,1050 |
07 |[NOT USED 07 |vOPwrDrvr|BRN-VIO| J8-P8 | Nic | Nic |Nic| N/
08_|EUROPEAN TOKEN DISPENSER /O Pwr. Drvr. | BRN-GRY YEL-VIO | J10-P4/5 |s0voc| N/C
o L. - : T e T T AT

High Current Cﬂ"s I['-;":"L’P? % -”-“.’" Gt Unedoie et thue Cafar - Comperaeton Nago. 80> fn

e R

D.T. Control
Lina Color

D.T. Control
Line Connact

Paveer Line
Connnection

09 |LEFT TURBO BUMPER @9 |10 Pwr. Drvr.| BLU-BRN| J9-P1 | YEL-VIO | J10-Pa/s |50voc| 261200
10 |TOP TURBO BUMPER " Q10 |10 Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 | 50+ 0c ﬁ?fggﬁﬁ'g:
11_|RIGHT TURBO BUMPER @11 |1/0 Pwr. Drvr.|BLU-ORG{ J9-P4 | YEL-VIO | 410-P4/5 |50v pc | 26,1200 |
12 |LEFT SLINGSHOT Q12 |10 Pwr. Drvr.| BLU-YEL | J9-PS | YEL-VIO | J10-Pa/5 [50v0c| 261200
13 |RIGHT SLINGSHOT Q13 |/O Pwr. Drvr.{BLU-GRN| Jo-P§ | YEL-VIO | J10-P4/5 |Sovoc| 281200
14 UP/DOWN POST @14 |1/O Pwr. Drvr.| BLU-BLK | J9-P7 | YEL-VIO | J10-P4/5 |50vpc| 27 HDO
15 |LEFT FLIPPER (50v RED/YEL) Q15 _|VO Pwr. Drvr.|ORG-GRY| Jg-P8 | BEO-YEL | y10-P1/2 |S0vpe | STHTC,
16 |RIGHT FLIPPER (50v RED/YEL) | Q16 | LOPwr. Drvr. | ORG-VIO | Jo-P9 | BEB-YEF | y10-P1/2 s040c| 231100

Coll GNTwn

28- 1050

17 |LEFT RACCOON SHAKE Q17 (YO Pwr. Drvr.| VIO-BRN | J7-P2 | BRN | J7-P1 ROIED,
18 |RIGHT RACCOON SHAKE Q18 {1O Pwr. Drvr.| VIO-RED | J7-P3 BRN J7-P1  |20vpc] 231050
19 |NOT USED Q19 |10 Pwr. Drvr.| VIO-ORG | J7-P4 | N/C | N/c |Nsc| N/C
i_2w0_ LEFT RAMP DIVERTER Q20 {VO Pwr. Drvr.| VIO-YEL | J7-P6 | BRAN | J7-P1 |20vpci 52,1800
21 {ORBIT DIVERTER Q21 |/O Pwr. Drvr. | VIO-GRN | J7-P7 | BRN | J7-P1 |20vpc| 251200 |
22 |RT OUTLANE (UK ONLY) Q22 (/O Pwr.Drvr.{ VIO-BLU | J7-P8 | BRN | J7-P1 |20vpe| 22,1950
23 |BLACK LIGHT RELAY @23 |10 Pwr, Drvr.| VIO-BLK | J7-PS | BRN | J7-P1 |20vpc| ey Bd.
{24 |OPTIONAL COIN METER Q24 |1/O Pwr. Drvr.| VIO-GRY | J7-P10 | RED | 416-P7 |5voc | N/°
4.5v DC Meter SP1 PN®: 091-5000-00

Flash Lamps (FLASH)

Lstor (D.T.

Drive Trans-

L.T. Control
Line Color

D.T. Control
Linc Connect

e
#89 Buik |

F1_|#F1 FLASH LT OUTLANEVUK %2 | Q25 |1/O Pwr. Drvr.|BLK-BRN| J6-P1 | ORG | J6-P10 |20vpe| 199 B |
F2 |#F2 FLASH AT OUTLANENVUK 2 | Q26 |1/O Pwr. Drvr,|BLK-RED | J6-P2 | ORG | J6-P10 |20vpc e B

F3 |43 FLASH BRIDGE OUT #2 Q27 |1/O Pwr, Drvr.|BLK-ORG| J6-P3 | ORG | J6-P10 |20s0c ¥88 Bubp |
F4_|WF4 FLASH RED #3 Q28 |10 Pwr. Drve.| BLK-YEL| J6-P4 | ORG | J6-P10 |20 0c| "82BUb |
F5 |#FS FLASH BLUE %3 Q29 |10 Pwr. Drvr. |BLK-GAN| J6-PS | ORG | J6-P10 |20,0c| #39Bub |
F6 |#F6 FLASH BILLBOARD #2 Q30  [1/O Pwr. Drvr.|BLK-BLU| J6-P6 | ORG | J6-P10 |20ypc/ 79795 Bull
F7 |#F7 FLASH NOT USED 30 Q31 |10 Pwr.Drvr.| BLK-VIO | Js-P7 | N/Cc | Nic |[nrc| N/C

F8 |kF8 FLASH POPS 3 |- Qi2 |vo ;Pwr. Drvr.|BLK-GRY| J6-P8 | ORG | J6-P10 | 200 De ,'I’a_f)_“ﬂ'_"_’t_‘_!

{ [/ A
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Backbox Wiring
Backbox Board Layout Wiring Diagram

Important Note;
When connecting any Rithon Cahble, always ensure

aL
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Backbox I/0 Power Driver Board Detailed Wiring Diagram
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Chapter 2 of 4

Playfield Wiring

General Ilumination Circuit Detailed Wiring Diagram

I/O POWER G.l. RELAY
DRIVER BOARD . :
520-5137-01 ) — T
is & 6
20v DC > *—
Dosmp a2 / ﬂﬂﬂﬂﬂ .
— __1. [ T 1
| bz06 [ u254 1 |38 |2 |4
Transformer T 7aHCT273 [~ AN i
MIDWESTCO - Data - 1K@ |
U336PB47 — Latch — RELAY s ——
PRI-102.5/115/207 \ ]
S060Hz 750VA e %" DRIVER .. "
CLASS 130 EPBO
: YEL =]
21 YEL G.l. 6.3v AC
j t = 2 I:NRP(')"J General lllumination
g p gg YEL| , XFRMR (G.l.) Bulbs (6.3v AC)
£ D ? S& YELWHT| , 5A 250v SLO-BLO Fuses
o S SELWHT F27 F26 F25 F24
: T
YEL/WHT | & .
— I
J14 .
J5/ 9 8 7 6 5 4 3 2 1
oz oz E Q| Z| & =
om o B S E 28z §
G.l. Bulbs (6.3v AC} General Location S x o F El B B E
(Strings Noted by Fuse & Wire Colors): S E' T Z| T § §
il | = = WHT/BRN (Fuse F24)
Circuit 1: F24 J15-P6 to J15-P1; | S e v
to%auon; BRN/WHT to WHT/BRN ! - I . O @ @)
a |
Playfield: 12 Ea. #44 Bulb = WHY o #1\1, #2 |2
|
|
I WHT/YEL (Fuse F25)
Circuit2: F25  J15-P7t0J15-P2 o /L W
Lﬁchfnon; YEL to WHT/YEL i D (A=)
g | LER .
Playfield: 11 Ea. #44 Bulb * VEL < o2, 82
& At. Reflector: 1 Ea. #555 Bulb = .
| WHT/GRN (Fuse F26) on I-HYE:..*.-;-HT
Circuit3: F26  J15-P81oJ15-P3 ( B
Location: GRN to WHT/GRN | Gireuit 3(\{_}\ UTH s 1
Upper Right | [ Mokt \
Piayfield: 9 Ea. #44 Bulb = GRN I L. s PRRIES .1 %
In Coin Door: 2 Ea. #555 Bulb = .
WHT/VIO (Fuse F27)
Circuita: F27  J15-P9 foJ15-P4 - ) o) e I
Location: 0 / 7 % i B £
Upper Left Circuit: 4 Q(- 2 {r_,/ .\5 i,
Playfield: 11 Ea. #44 Bulb = | vio o M2 [ #12
& Lt Reflector: 1 Ea. #555 Bulb = 7/ yo/ * G.I. Bulb quantities may
: P change during production,
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Playfield Switch Wiring Diagram CPU/Snd. Bd. CN5-

/ - SRNﬁBRg 1 (— Sw. Drive 1: Q1
} . RN/RE 3 [~ Sw. Drive 2. Q2
GRN/ORG ‘ .
| 4 — Sw. Drive 3: Q3
GRN/YEL 5 — Sw. Drive 4;: Q4
NOT CONNECTED o
GRN/BLU 6 I Sw. Drive 5: Q5
7 |~ Sw. Drive 6: Q6
e a— - —QBN—NIO 8 1-- Sw. Drive 7: Q7
Swiich 1 Switch 9 Swich 17 |Swch25  |Swilch33  |Swicha1  JSwich4a  [Swich57 —1GRN/GRY o | Sw. Drive 8: Q8
"—‘/ - o Lo b Color i Colani :
Not Mt Rrp L. Ramp Mot Lt Top Lt Tirko Lait ——
HUsed Usad OP‘_ (o] Entar | lgad L A Burnpar Chutlane o o Pln Swlteh Drive
Swich2  |Swch10  |Swich 180 |Swilch 26 (Swiich34  [Swich4z  |Swich 50 |Swich58 T”'"*-'“:f
'_/ -~ -~ - # e Soufce Nf:
g:hICcm | Uosid At Fhlmpl |E1. Ramp G:Ld Lm Tap El:ap Tulq La% fu- l 2hasos
i Enter xi ane eyl 1ufr Lana
o Gowicnd © JGwach 11 [Swich 18 |Swich2? {Switch 35  [Swagh4d  |Swich 51 |Swich 59 CPU/Snd. Bd. CN7-
=5 P -~ ¥ ~ rd { u_-_-‘_‘
ENE s!ﬂc_’f.w--‘ Mat A, n?n’i-_l o, 5.._-..'-'.-' Mol Nt A, Turgl Let i 2 NIC
a1 |Shol® II.:IM Exil I%rﬂr.r Us‘_d Uhd E'J'_'f"l}"-" 5_"““““' ] WHT/BRN .
Swalch 4 Swich 12 Swich 20 Swich 24 Swilch 36 Swiich 44 Swiich 52 Swilch 60 ] WHT/RED 9 — Sw. Return 1: U400
l—i’/ »—.’f _— »—-‘/ — .
Al Gesn 4-Hall e, H.w'.;‘ piait pie | Mok Eﬁl l ] WHT/ORG 8 — Sw. Return 2: U400 e
Sl  Trough 9y Eud U Bonid Lised Cutiane L 7 — Sw. Return 3: U400
Swilch 5 Swich 13 |Swilch 21 |Gwach 28 [Switghd7  |[Swich 45 |Swich 53 |Gwilch BY ] WHT/YEL 6 - Sw. Return 4: U400
[ Co-nl I 4-Ball LL Facen|  [Mot LL YL Tnum:h I FRight dml WHT/GRN 5 —Sw. Return 5: U401 &
StotsDIEA Ticugh 82) 5-U L iUsed fLeck] | JBution luin Lane I WHT/BLU )
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ey I o Y] Taen e Mot ,;;fg e F—(‘}H W 2 - Sw. Retum 7: U401
. Loin - i J o ..
Shol T hiois Hu_?hbﬁr J 544 = Utd ILesck) Buton 1 blngshml HT/GRY 1 '— Sw. Return 8: U401
a5 |SwilthT Swach 18 |Swlch23™  [Swidch 31 [Switch 39 |Swach 47 [Swich 88 |Swilch 63 Cator Row
SEhe e, b b L b — PN Switch Asturn
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sl [Sole | VUK Dplo Aubbesr v Lised il | T Used | . i
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L ey b -
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CNi-Fin &
P P A T YEL/BRN — Lamp Drive 1: U17
: N regu " Tmrinal 5 Land il A o b st
OI vl P s diode ek e hocatieed on Saps [undsr playd ook o B i R ;{EMREQ 8 - Lamp Diive 2 U16
o | EL/ORG 7 = Lamp Drive 3: U15
o YEL/BLKI . | oop Drive 4: U14
EHl | YE-LLQIB_-BL 5 — Lamp Drive 5: U123
\;ELL/E” $ — Lamp Drive 6: U12
YEE/GH(‘::’} 3 |~ Lamp Dnve 7: U1
Lher 3 LW® 4 LWF S LF & ey | Eara ' Color ! [~ Lamp Dnve 8: U10
- [ = o M . M |_r_ » Ti | | Gohwnn
'ﬁ‘..". ] e T TR ] e _ [Mae]  Jreet L PR Lamp Drive
F ‘ LIF‘H DM 12 o LaP m;@u.pu NH_'.'uﬂ'la ) Sourcr Ne:
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Caron Waming il n.-r [Led | AL Lok }Eﬁ LI'“ITM i |
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@L-.{P 31 ﬁq::;: 14 ‘F@ L 98] LW 3 Lw- w7 P ¢ T L,‘,P i i " RED/ORG 2 [~ Lamp Return 2:
- R i ol if?-n \y " iols -Hl Pidio Hl M ”[ Ju::n. RED/YEL * [F#mp Bolum 3:Q35 - &
i Ramg| -'-‘:_H imp| | [F, Ramg LEoll; PL1 ek el Ll L in) | Lok v 4 Lamp Relum 4: Q36
& 0% B ?)L:; s ﬁ;fj’ w Eyues ‘_f_LH | uea AEDI/GRN| . [ om0 b e
+ - -._- - 3 . b I P :
8-_ oty - ;f;;;-_i‘ﬁm.l 5 Famg i IR £ I R ﬁ?;—.ﬂ ~ RED/BLU| l Lamp Belurn &: Q38
o mp 49| @) 1Mp 50 6\1"1 4 Lo 52 e 53| ) Lve 5 ﬁuw 55| () P 56 REDNVIO| , [ Lamp Return 7- Q29
3 s ¥ e S - - ED/GRY '
w1 iy 1_ | i L St fe Ppeonl red | S Tngia L Diowe r i ;‘ED;WHT % |~ Lamp Return 8: Q40
_ ﬁrp 57 f.’f? LMF 5.5 L sal (S Lve Ba | S v et LuP 82] (00 LMP 63 ﬁ LMF 5& =L 00 - Lamp Return 9: Q41
- e tnglicTaell=5e B e e ) e | c.m,”’r 30 - Lamp Rowm 10: Q42
2 ) P 85 ./ LM 86| () Lue E-? o T @ T T WP 71 1P T2 — BLACK From 1o P
=h [ 2 By S YR | | y e Trver Hoprd
P Ir‘TmI.:, E n:ﬂr::.u ,E_EIF_TJL‘: 1 ; .nﬁ:'.-«.. l ?t:;'"l | | pinch 1 pin {LGNPI) nJ Find 9-15
= T | LIP 74 LMP 75 L\F 76 e 77| LM® T8 LMP 75 LM 80 Tranuiator
1 Source NT:

| | STRYGNBSL
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Pilayfield Diode Terminal Strip Descriptions & Locations

=

IPPER

JFL
‘FUSE

FU
=93A

All switches, lamps, coils require
diodes. The diodes not physically
located on the switch, lamp or coll
are located on Terminal Strips under
the playfield. The Switch & Lamp
Matrix Grids also note which switch
or lamp has a diode on a Terminal
Strip (noted by "DOTS" meaning
"Diode on Terminal Strip").

See the Pink Panes, Playfield -
General Parts (Below) (Page 58)
for Terminal Strips, Diodes, Fuses &
Holders Part Numbers.

Section 5, Chapter 2
Playtield Wiring

VIPER

e Dlode DIODE WIRE
Type / PN® for COLORS |
A 1M4001 Lamp 67 | YEL/ORG |
112- E Hi. Turbo B.
1N4001 Lamp 66 | YEL/RED
B [ 112-5001-00| Top Turbio B. | RED/WHT
1N4001 Lamp 65 [_YEL/BBN
112-5001-00 | Lett Turbo B, | REDAWHT |

YEL/RED

RED/WHT

Section 5 | Playfield
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2-Flipper Circuit Wiring Diagram

The White Star Board System™has allowed us to simplify the flipper circuit to the point where we have eliminated
the flipper board all together. The flipper circuit is now configured the same as any other solenoid drive circuit.

LEFT
XX-XXXX EIE;:T_PER
GRY/YEL
) I ‘

__6'\9

GRY/YEL
GRY/ORG
GRY/RED
GRY/BRN
0 08000000
1234 &7 1;
CNg  DEDICATED
SWITCH IN
CPU/SOUND BOARD
(PARTIAL VIEW)
Q Q
RIG LEFT
N.O. FLIlPIygF{ N.C. FLIPPER
CABINET CABINET
'\; SWITCH '\y SWITCH
RIGHT LEFT
N.C. EOS N.C. EOS
SWITCH SWITCH
NOTE:
N.C. = Normally Closed
N.O. = Normally Open
BLK
{GROUND)
c00000000000000
1 10 15
POWER OUT J16 MOS FET
. STP20N10L
Q15 w—lH
Q16 w—-ll:i
/O POWER VOLTAGE HIGH CURRENT
DRIVER BOARD OUTPUTS J10 Jp SOLENOIDS
(PARTIAL VIEW)
10 21 387 f
jefe]efe]o e o]s] 0000000
" RED/YEL 50V DC ORG/GRY
3 RED/YEL 50V DC ORG/MO
a 3A SLO-BLO RIGHT
g [Locabed under Playtalk) XX-XXXX FLIPPER
~, RED/YEL 50V DC BLWYEL COtL
w S\ o —i—
o 3A SLO-BLO
= JLetalic uncer Finylea)
f
E
=8

Page 92
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Technical
Overview

Our New Flipper System
uses one suﬁply voltage (50v
) for both kick and hold
Once the Game CPU detects
a flipper cabinet switch
closure (during game play} it
applies a 40 msec pulse to
the gate of the flipper drive
transistor (STP20N10L). Ifit
continues to detect a flipper
cabinet switch closure {the
player holding the button in)
it will continue to pulse the
flipper drive transistor 1 msec
every 12 msecs for the
duration of the hold cycle.

The E.Q.S. (End-Of-Stroke)
Switch serves the same
function as before as it
prevents foldback when the
player has the flipper
energized to caplure balls.
The E.0.8. Switch 15 a
normally closed switch which
opens approximately a 1/16"
when the flipper is energized.
The Game CPU will detect a
switch closure if the flipper
bat is forced back by a high
velocity shot or rebound on
the Eiayﬁeld and will apply
another 40 msec pulse of
50v DC to the coil.

Section 5, Chapter 2
Playfield Wiring
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Transformer Power Wiring Diagram

[ e i _1Fm2 a7
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Cabinet / Coin Door Wiring Diagram CABINET HARNESSES:

- COIN DOOR CAGINET SPEARER
CHT e IME CONNECTOH AT B
___________________ B CHL  SPwA 3
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2w ST 2D w7 '—T ! + YELELK 1= :
)
oty WHT/BLU WHT/ - Lot o Blat |
S FETURN 8| 30— * D EDE BLY o : 5 COINWETER
BUTTGh | S
Us pi ! Vo o 22 RED
swagtur ) 5 H . s commcoh Bl g | | e oY
SO B ) eyt e o Fonconse — |
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Printed Circuit Boards (PCBs)
Trough Up-Kicker OPTO Boards Theory of Operation & Schematic

As light from the Transmitter falls =25~ "" 7777777777~ 250
on the Receiver LED, it gener-
ates a Posilive Bias Voltage (0.7v

520-5124-00 | 520-5125-00 .
Transmitter | Receiver — = Emitting Light

. e e e e e E EE———— e

conduct, switching Q2 on, which
acls as a CLOSED SW/ITCH.

I
[}
|
to 1.5v) which is applied to the : CN‘ ‘80 5’
gate of Q1, turning Q1 off. When | gep ‘|
Q1 is held off, no current tiows 1 . WHT/XXX 1
. 1
through Q2's Base, the transistor BLK (Switch Row/|
is off acting as an OPEN SWITCH. | 1 Retun ¢) 1
! GRN/XXX
When the light is interrupted : MTSODOUH (Dsr:;icr; Coll |
(BLOCKED) R1 bleeds the gate | L
voltage off of Q1 allowing it to | GND
|
I
|

Trough Up-Kicker OPTO Boards Component Layout & Parts

Component Solder / Compaonent Component Solder / Component
Side (Green) Slde (Green) Slde (Green) Side (Green)

O 0 O.0_ " 0.0
S %,—_ﬁ_‘ I
£0 o1 koX-

PO 130 O8O0

520-5124-00 {TRANS) 520-5125-00 (REC)
ITEM QTy PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 520-5124-00 OPTO Transmitter Board Com ele PCB Assembly
é 1 165-5100-00 Iﬁt;D |1.BECI):)Q 1!%3\?%%R (]gllra Br h! Hed)

] 121-5067-00 ' i
3 1 045-5111-02 CN1 2X, 156" Rt. A %e 126- (:0 =q.)) onn.
B 1 520-5125-00 QOPTO Receiver Beard LED MT5000UR Com lete PCB
! 1 165-5100-00 LEE) (T1-3/4 GaAlAs) 1M ) 1}.85\?\[08%]”:‘ E‘JItra Br‘l%’l[ Red)
2 1 121-5068-00 R1 (Ultra Bright Red) [ V\QJ
3 1 121-5069-00 H2 . . - 5.6K Q 1/8W Chip Hes \’CRC )
1 1 121-5011-00 Sega Pinbail PartN" - 35l ™ 1/8W Chip Ros. (CRC W
5 1 110-5006-00 01 165-5100-00 2NME460, Transistor (P-FET SOT-23)
6 1 110-5004-00 Q2 2NA906, Transistar PNP SDT 23)
7 1 C45-5111-02 CN1 | 2X, 156" At. Angle 2e-o0-5020 Conn,

OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):
A, OPEN OPTO (Light Falling on LED) = SWITCH OFPEN. Place meler leads across points A and B (Refer to
Schematic Drawing above, 520-5125-00 Receiver Side). It should read approximately 0.8 - 1.2v DC.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B (Refer to
Schematic Drawing above, 520-5125-00 Receiver Side). 1t should read approximately 0.0 - 0.1v DC.

2. Oscilloscope Test (indicates normal operating condition):

Fia. A f e A, OPEN OPTO (Light Faliing on LED) = SWITCH OFPEN. Place Scope lead
g P at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
Scope shouid display a STEADY +5v as shown in Fig. A, Wave Form
Diagram.

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
: — 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,

7/ o/ OPTO Troubleshooting cont. next page
Section 5, Chapter 4 ‘/Ii Ei Page 95
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OPTO Troubleshooting Continued

Wl

3. Bench Test (See Fig. C): Fig. C

Disconnect the OPTO Transmitter / Receiver Board from

the circuit. Connect one side of a 580¢2 Pull-up Resistor S60.c2

to Pin-1 of the OPTO Receiver Bd. and the other side of 1

the resistor to a 5v DC source. Connect Pin-2 to GND. *ov

Connect a +5v DC source to Pin-1 of the Transmitter & : o

GND to Pin-2. Align with the Receiver OPTO approx. 3" s o s
distance. Using your Volt-Meter or an Oscilloscope, | | QPEN
monitor Pin-1 while BLOCKING and UNBLOCKINGthe g z

BEAM trom the Trans. The oulput will be approx. +5v _)__|_ BLOCKER  Ov
OC when the BEAM IS NOT BLOCKED and approx. Ov

when the BEAM IS BLOCKED.

Single Trough OPTO Boards Alignment / Test

When a working OPTO is installed and connected in a game, the transmitter should light when the power is

switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way position resting on the v
Prop Rod) and the game on, the light should show up as a BRIGHT RED RING through the back of the Receiver

Board arcund the Receiver LED (See Fig. 1). With the game in Switch Test Mode, lilting the Trough Plunger

with a fingertip should block the BEAM and cause the Switch Position lo trigger {See Fig. 2). View Fig. 3a & 3b :
tor a sectional view of the Light Path (note alignment) and what happens as a balt breaks the light beam.

1 1

BRIGHT RED RING Plunger blocks BEAM
Lift
View facing Piunger plunger
trough (with to check
playfield in switch as
Service Position #1) shown.
Sectional view from right (Fig. 3a & 3b)
Fig. 3a
I M P ORTANT
If replacement of LED is required, insure that is mounted correctly Light Path
before and after soldering (See Fig. 4a/ 4b). l
9
[ o— e .
| alignment) I
—— r———
Rec. Trans.
Side . Side
Fig. 3b
A
, ) Pinball -~
Fig. 4a Fig. 4b nd -
Correct Position Incorrect Position ]_;ﬂ

PED
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Playfield Sw. OPTO "Long-Hop" Boards Theory of Operation & Schematic

The light P ooommo o e e L e
falling on I 520-5082-00 | 520-5083-01 _. = Emitting Light !
LED (CR1) | Transmitter | Receiver !
generates a ! I !
voltage : s !
which is oV | MTS000UR 2 :
appliedto | i FHq | .'
the input ' gty | “Ey !
(Pin-2)of 1gpepl 1 VWV | RED :
the LM311 | e VAR 3 |
Ctom(pt?ﬁ IBLK ] Ma = < g + WHTXXX |
ator . 1 [ 1 :_':‘ 3308 Q _— (Swilch Row/ |
R1 bleeds ‘I EEné : I ) 3 2N3904 Faduen +3 :
off excess : MT5000UR : t——o — 3 gnn{xgoﬁ :
charge. At | = ' = R3 5 N/ cm2 Dovasy
about a volt | GND i Se =—=5 ., RED T1-3/4 a|BLK :
input from , (Grear) 1

ED (CR1) | L= oL | :
the Com- | : . = !
parator B et e L g I

(U1) trips & drives either Q1 (during switch line strobes) or the indicator LED (CR2) (in between strobes). If a
switch line is being strobed, the emitter of Q1 drops to the saturation voltage of the Switch Line Driver, about .3
volts. This plus the .7 volt drop on the base give a 1v forward bias voltage to Q1, which is lower than the 1.7v
drop on LED {CR2) so the current flows through the Transistor during strobes. This drives Q1 on and makes the
switch. If the strobe line is high, then the 1.7v path through LED {CR2) is lower than Q1's bias voltage so current
tlows through LED (CR2) anc?the indicator lights. D1 prevents reverse bleed, R2 and R3 form the voltage divider
tor the trip point, FM is a currenl limiter for both Q1 and CR2, C1 and C2 are general noise-filter caps.

Playfield Switch OPTO "Long-Hop" Boards Component Layout & Parts
o....T__fL

Solder
Side (Green)

—3 o o 0o

Solder
Side (Green)

520-5082-00 (TRANS) 520-5083-01 (REC)

- ; 0% =0 0% —-0 o¥—0 0F—-0 o¥Y==o
LONG OPTO XMTR 0000 ot
@ o=- @O 1O |©O @ oopq
oAl oo oAl 0000 (]
o——1+0 Omnr:vn

Component Pin-1 RED —
Side (Beige) (+5v) Component

Pin-2 BLK Side (Beige) Pin-3 GRN/XXX

(GROUND) CN1

{(+5v} (GROUND)
ITEM QTyY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 520-5083-01 QPTO Recciver Board Complete PCB Assembly
1 1 165-5100-00 CR1 LED Tsoooun %Jltra Bnght Rod) £
2 1 165-5092-00 CR2 LED T1-3/4 RED DIFFUS o]
3 | 112-5014-00 ] 1N814, Dicde a
4 | 121-5013-00 R1 IMQ 1/aW Res., 5%
5 1 121-5037-C0 Rz 230K Q 1/4W Res.. 5% —
G | 121-5032-00 B3 47K @ 1/4W Res., Heg wn
7 1 121-5014-00 R4 20 Q 1M4W Res., 5%
a 2 125-5023-00 C1,C2 uF, 25v, Axial Ceramic Cap. c
6 1 100-5025-00 U1 (M543 ©
7 1 110-0063-00 Q1 2N3804, Transistor -t
8 1 045-52C0-04 CN1 ] aX1, 156" Locking Straight Hdr. Conn. {(Molex 50-84- 1040} b
B i 520-5082-00 OPTO Transmitter Board Complete PCB Assembly @
1 1 165-5100-00 CR1 LED MT5000UR (Ultra Bright Red) v
2 1 12 1-5066-00 R1 ~ 180 Q 1/4W Res.
3 1 045-5205-02 CN1 2X1, 156" Locking Straight Hdr. Conn. (Molex 50-B4-1020)

Note: in this game, this OPTO Board combo is used as the Jump Ramp
Enter Switch. See the Swilch Matrix Grid (Pg. 80} Switch XX, Jump Ramp

{8 N WIHT XK
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(Sw. Drive « - »)

Pin-2 WHTD(XX

(Sw. Return « + »)

Pin-1 RED Pin-4 BLK —




Dot Matrix Display/Display Controller Bd. Combined Display Connections

BLK Aj'a 4~ GND .i
— ; KEY |
—_— e 4 BEF oy .-
RED ;4 4 +5VDC -
L-‘. s —_
CN3-Pin 26 | BUSY STAT 3| CN3-Pin 25
[STAT 2 STAT 1 o
[STAT @ NOT USED ©
RESET STROBE O
DATA 7 DATA 6 m
DATA 5 DATA 4 -
o Ly HIBBOCNNSCABLE R=
DATA 1 DATA @ 1
SWITCHS8 | SWITCH 7 s 0
SWITCH6 | SWITCHS =
SWITCH4 | SWITCH 3 o =
SWITCH 2 | SWITCH 1 oS
CN3-Pin 2 ‘NAO_TLS__E_Q_N_O_T_U__S_E_D_‘ CN3-Pin 1 - n
L
O
CN1-Pin 14| NOT USED | NOT USED |CN1-Pin 13 a
GROUND | SER. DATA (=)
GROUND _|PIX CLOCK
GROUND _coL. LaTcH| ' BBOMN CABLE
GROUND _|ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND _ [DISFLAY ENABLE [CN1-Pin 1
_ g o]
P2-Pin 14| NOT USED | NOT USED |P2-Pin 13 P
GROUND | SER. DATA g
GROUND _|PIX CLOCK
GROUND | COL LATCH R'BBO'\gchBLE iy
GROUND |ROW CLOCK =
GAOUND | ROW DATA 8S3
Pz-Fin 2| GROUND | DISPLAY ENAELE |P2-Pin ¢ jo I Y]
29
o VIOYEL | . ¢ +68vDC =g
; BLU 1o 7 {_#12vDC "E Lo
o RED I____ & +5v DC =
3 BLK |,  GND
v _YEL i, GND P ° |
= — L s KEY O "
N _GRYNEL |, ¢ _-98vDC
» YELBLK [~ 7 J -110vDC |
[ |

Page 98

VIPER

Section 5, Chapter 4
Printed Circuit Boards (PCBs)



i _(\ CN?) 1yt

PR

o CNY
—iﬂ‘

Display Power Supply Board Schematic

4 CHN
SFERTEL
l ﬁmf;Niﬁ s
0w — cﬁlkz“,

PRI

1 G CN R

SPRHTSED
I_<_E CM i‘, wnans

FRRTE,

]

Ga
MUE 18004

R D s
o i F w8
g | +—— 1 ML FRC " DH
o
Bo | MLt 1 g %D g T
S Dl "%ao- ' M) || o=
- ol 03 o
o T— QP
M g
@) Al | o — ©
ITEM aTy PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
T : g%&gégg?g ’[:)isplay Paower Supcly Board (Slj%rz\w;zcl)eg%i?ﬁ Asgﬁ?ebly
2 2 535-5000-11 Q3, 04 Heatsinks - AAVID #563002
3 2 125-5044-00 C1,C 220uf, 200y, Radial L tlc Cap.
4 4 121-5338-00 R4, R R9, R10 1.5K © 1/2W Res. (H9: NS)
5 2 121-5059-00 RG, R7 330K 2 1/2W Res.
5] 2 121-5050-00 Rz, A3 47K Q 1W Hes
6 1 12150088 B S W Ree
9 2 112-00553-00 D3, D4 15228, 3.9v, Diode
10 1 112-0062-00 D5 IN4760A. 68v, Diode v
i1 1 112-01049-0CA D6 IN4764A, TOOV Diode m
12 i 112-0061-00 D7 1N4743 13V Diode L%
13 1 110-0100-C0 Q1 MPSA92, Transistor o
14 1 110-0082-00 Qz MPSA42, Transister e
B Emy g Lo Caaneosor  JR
- - - ransistor
17 2 110-0101-00 Q3,5 u-'..JE 15030, Th‘:'lanS[D( E
51 2 Tomoacs  Bhbe SR 158 (PNa=EY @
2 - - !
22 ! 045-5015-07 CN1 ?PKK‘ISEE F’1N5-KEY} v
24 2 240-5008-00 03,Q4 G2 KEPS 1
24 2 237-5501-00 Q3, Q4 @32 X 3/8° PPH Screw
25 2 205-0004-00 F1 Fusa Clips
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Display Controller Board Schematic
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Display Controller Board Component Layout & Parts

il R W L G S e S P g & QZW:}' ons
RESEN
1[::::]13 e[ us ~7 ui1 N Rs":l" E
CL - Cr ~ as_h e cas — o4
c2 C) — U1y <« c21 c2r ca7 D C45 C)
Gl U3 @ ~ — cos cis c4s
c4 N o = w c29 €39 ca7
c3 0 : o ":3 L(:)_‘:] can c4g cag —
CE (- 9 c14 8 % ® Ra cu cd1 cq.‘J_C)_
e 3 ——- o =] c e cdz cso
- o © — - g+ —~_ ~(— ~ -
o AN 7 m e T S i~ SO
u ! —
‘ ey N @ || aeir SHO- B
5 N 2 $ | O Sl et
§ 'JE' < ™ uts o] N Rz
o “ — ; T ' Rt
ol O A RO RO Q R ras
L =~ RZ — ROM D ROM 1 o e Hé:;i:j'\ P
b S
O g IS s i S B B b e
v —(— RAM RS T, ) Ut [
U2 i C‘LD“ Cz'b_c)_ CS?_C)_‘ E 3;'; -
g N % 10 [ o N uts [V u1s W N
N 0 S o) O ~ S o
5 2 3 3 g S 3 3 S
g 2 o 5 3 N 0 .
S a > @ ris L h
CNZ_ oL j g g Ee% R16 - ‘___] M
JPKH 1560 CS"J_Q_ O RTT":’“
3 FBY ] . i R8I
snorsv o1z % REV.-D O
LT i3 520-5055-00
ITEM aTyY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stufied)
— 1 520-505‘%—88 Bisgleﬁ}lﬁomroller Board g)grglp%leltg FISClpB Aes;(embly
2 § 05335798 Us-" 32K X 8 Static RAM (62256L- 10PC)
3 1 100-01889-01 U1 68B0O9E
4 1 100-0233-00 (W] 68B45
5 ! 100-0351-00 U1 7AHCTOO
6 1 100-5001-00 U1 74HCT240
7 1 100Q-50C0-C0 us 7415151
5] 4 100-0046-00 Ua, u4, Us, U7 745157
9 1 100-0049-00 U19 74LS163A
fu 2 100-0058-00 Uz, u10 7415245
PR 190009760 Ul3. U20 R
i 3 - -0 13,
13 1 365-0107-00 U16 - ORANGE DOT (Note the ty  PAL) PgthELB 1SCN|) {Programmed)
Note the type o
14 ) 965-0108-00 U2 - ORANGE DOT PALIGFM EQSC[\IJ_) (Programmed) w
éNole the lgpe of PAL) o
15 23 125-5031-C0 C7-C11,C13-C26, C34,C3 IuF 104 AxlaICcr Ca W)
16 1 121-5051-00 A8 100K WCF FJE" o
17 15 121- 5011-00 B1>R7, R9, R10, R12, R14>R18 10K 1/4W Res, 5% -
B e O e 5 -
.I' ™
3? g! 125 5028-00 Eé>:é§g027>c33. C36>C42, C44>C51, C53 ﬁZOID!FB 471 (2_3’(‘118?!0'0 25(544;051 NS) c
]
2z 1 12:- 5015-00 Cl.Jz' 100uF, 2,}'.- Cap. (Hadial Elec.) .2
23 1 045-5015-26 CN3 13-Pin. Dual Row .1" HUR Conn. t’
24 1 045-5015-03 CN2 3-Pin, KK-156 Conn, (540445-3) A
25 1 045-5015-02 CNI1 7-fin, Dual Row .1° I—}dr Conn. v
25 é Rﬁﬁ--&ﬂ!i-oo >é(\1” E,Mh.ilz Clock Oseillator
27 ot Used Al
28 1 (See Pg. DR. ® Table) U2 U14 {ROMQ) 4MB Ron. {U14: NS}
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I/0 Power Driver Board Theory of Operation

5V Supply:

An I;\Ié:yvoltalgf-: ot approximately 9V comes into the board at [J17-(1-4}] this AC voltage is then full-wave
rectified by bridge BRDG 21 and fitered by capacitor C203. The resulling voltage is 11VDC which is inserted into
a linear voltage regulator for the output of 5VDC. This 5V regulated voltage can be adjusted by potentiometer
R116 the voltage should be set to 5.00V. Besides powering the [/0 Board the regulated 5 volts supplies power to
the CPU & Sound Board Gas Plasma Display and Plasma Controller Board. Power for these devices comes off
the /0O Board on [J16-{4-8)].

+5 +12 +50V +18V +20V LED Indicators:

These DC voltages are derived on the /O board by rectification and filtering. Each has a LED indicating that
power is being supplied 10 each of these voltage sources. The -12V supply comes from the same transformer
winding as the +125 thus it does not have a led indicator. ** Note that the +50V &+20V power sources are turned
off by the interlock switches when the coin door is open,

LED Supply Voltage LED Supply Voltage
L2 +5 L200 +20V

L201 +50V L202 +18Y

L203 +12V

Reset Circuitry:
The /O will reset in three cases:
1. The CPU is in resel. The CPU’s reset signal is fed into the I/Q through connector J1 and forces the I/Q 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 U8 must be
toggling once every 50ms to prevent the watchdog from resetting. The scanning of the light matrix is controlled by
the CF’% through J1.

LED L204 shows the reset state of the I/O board, If this LED is not lit either the 5VDC is below 4.75V or the CPU
board is holding the I/O in reset. If the LED is flashing this means that the watchdog is not being feed by the CPU
board and the I/Q is oscillating into and out of reset. [f 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
IO Board. A low voltage indicates that it is in reset this will turn off all Solenoid drivers Flash Lamps Lamp Matrix
Drivers Auxiliary Outputs and Flipper Oulpuls. A high vollage indicates that it is out of reset and normal operaticn
can lake place.

Address Decoding:
All Address decoding is done by two 74LS138 (3 of 8 decoder). Both of these must be in operaticn tor the /O
Board o function properly.

Solenoid Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 consist of MOSFET drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 {see note
1). This will apply 3.4V to the gate of the MOSFET transistor thus switching it on. J7 & J6 each are a bank of 8
low side driver for driving lamps or other lower current solenoids. They use a bipolar power transistor TIP122
which can alsc be tested by using test point TIP TPL3 and the corresponding resistors R17-R32 (see note 1),

Note 1 * Clip on the resistor side with the white stripe.
"“ R1 controls Q1 and R2 controls Q etc...

Auxiliary In & Qut:
J2 8 CMOS Qutputs 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 19NOBL MOSFETS. Only one lamp strobe
should be low at any lime. Again the scanning of the lamp strobes keeps the I/O from resetting. J13 has 8 high
side dnivers with each having a status indicator. All the status indicators are logically 'OR'ed together and fed back
to the CPU. The status can tdentify 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 6VAC switched on and off by a relay on the 10 Board. The relay is controlled by Q200 which supplies
power lo the 24V coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6VAC source.
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1/0 Power Driver Board Schematic (Sheet 1 of 5)
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I/0 Power Driver Board Schematic (Sheet 2 of 5)
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1/0 Power Driver Board Schematic (Sheet 3 of 5)
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I/0 Power Driver Board Schematic (Sheet 4 of 5)
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I/0 Power Driver Board Schematic (Sheet 5 of 5)
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I/O Power Driver Board Component Layout
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1/0 Power Driver Board Parts

ITEM Qry PART NUMBER REF-DESIGNATOR

— 1 520-5137-01 I/Q Power Driver Board

1 16 125-5027-00 C256>C262, C271»C27

2 22 125-5028-00 C204>C219 C228>0237 C243=C246
3 16 125-5029-00 C247>C254 C263>C27

4 13 |25 5030-00 C?CBC9C1OCI1C12013C1C2C3C4C5 C6
5 0 Cee0xC227

6 17 125 5031-00 C35-(C43, C45, C46, C200, C238-C242
7 16 110-0106-00 Q1>Q16

8 a2 121-5042-00 Rt>R16, R200>R215

9 16 121-5003-00 Rt17>R32

10 17 121-5045-Q0 R33>R42, B236>R242

1 13 121-5007-00 A64>H76

12 3 121-5029-00 H90, R92, R94, R96, Ros, R100, R102, R104
13 i 121-5030-00 /115

14 o] n‘a Rz220=R22

15 9 121-5009-C0 9228>F1235 R245>R251, R254, R302
16 8 121-5032-00 HQG1>R

17 2 121-5033-00 R114, R

18 8 121-5021-00 R49, h57>F’l61 R252, 9253 R256, R270
19 11 121-5011-00 R50>R56 H255 H271 H300

20 2 121-5036-00 R117 R2

21 8 100-5018-00 U1>U4 U6. J18, U200, U201, U206
22 1 n/a Fl SET

23 1 121-5009-00 219

24 2 121-5038-00 R21

25 7 200-5000-01 F7>F§ F24>F27

26 | 200-5000-03

27 1 200-5000-06 F23

28 1 200-5000-05 F22

29 3 200-5000-08 F20, F21, F28

30 1 045-5013-00 Jis

31 1 045-5016-00 J16

3z 1 100-5023-00 UJz10

33 1 110-0069-00 Q200

34 1 125-5032-00 caz

a5 1 045-5015-01 J1

36 1 100-0338-00 U202, U203

37 10 110-0088-00 33042

a8 [§] 165-5099-00 L2, L200=>=L204

39 1 045-5014-01 Jz

40 1 121-5039-00 R11

41 16 110-0067-00 Q17>Q32

42 1 125-5033-00 C25

43 1 110-0058-00 U9

44 1 125-5034-00 C29

45 1 190-5002-00 RELAY

44 ¢} n/a J5

47 1 100-0037-00 Uz09

48 & n‘a J4

49 2 100-0148-00 204, U205

50 1 125-5035-00 C26

51 1 100-0356-00 UJ19

52 5 124-5000-00 BRDG1, BRDG2, BRDGS BRDG20, BRDG21
53 S 125-5036-00 C27, CGO C201>G203

54 25 112-0054-00 D200>D21: 02200227

55 2 112-5603-00 D216, D217, D229

56 2 n’g TPLI. TPL3

57 1 045-5014-01 J7

58 1 045-5014-01 J6

59 8 110-0089-00 U10=1U17

B0 1 045-0014-03 J1

61 | 045-5015-00 J12

652 1 045-0014-09 J17

63 | n‘a BLANKING

54 | 121-5050-C00 R217

65 | 045-5014-01 J13

£6 | 045-0014-06 J14

57 1 045-5014-01 J10

&8 i 045-5015-00 Ja

F_iﬂ 1 045-5013-00 J9

7 1 045-5013-00 Ja

71 26 205-C004-00 F6»F9, F20=-F28

72 1 n’a (WAR:]
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DESCRIPTION {NS = Not Stuffed)
ComElotc PCB Assembly

470pF ( é Ama\ Cap {C204>C211; NS,
0 100y Cap.

21%'Ca
(SCZ 0:—&22 I\SF))
AUF, (104), Cap.
oN10 ' Transistor
22K © 1/4W Res.
620 O 1/dW Res,
g Q 1/4W Res,

P ey QD
[
Lo}
=
=
=
sl
5]
m

— ) —
I
My AN
)
AN
£§E§
D
[10]
7]

SDREEERA S
mTo xS

BEPLX

TERBR
>
mo@b oY)

famith—

@
9PKK 156 (PIN 5=KEY)
15PKK 156
D51232
2N3304, Transistor.
100uF, 25v, Hadial Lytic Cap.
20-Pin, 0,1 Dual Row Header
74HC345 (U202 NS
19NCEL STP, Transistor
LED T1-3/4 DIFFUSER LED
10PKK156 (PIN 4=KEY)
'SF(I)PQ Pot

122 ) )
100uF, 150v, Radial Lytic Cap.

74[524
4700uF 35y, Radial Hmc Cap.
FHL%I D024/02CK Relay

41574
(]Jd NS)
4{ 5138
AUF, 5C0v, Ceramic Disk Gap.
[M3a3s K
DB350
15000uF 25v Radial Lytic Cap.
1N4148, Dicde
1N4004, Dlode (D216: NS)
Test Point Wrre (24}%3 {(Loops
10PKK156 (P
10PKK 156 PI\I 9=KEY
VYNO2ZN
10-84-4030 [3 3 PIN MOLEX)
PKKTSG IN 7=KEY
0-84- 4090159 PIN MOLEX)
tPomf o Nor Stulf

12PKK 156 (Pt
APKK 156 (PIN
IPKK 156 PI_N2

Fuse Clips
Heatsink (5v Heq.)

1OPKK 156 (PN 6=
N 8

(,)
SLT
mm
==
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 6BBO9E (U209) with up to 8Mbytes of CPU code space (U210). The CPU code is bank selected
by the use of U211and each bank consists of 16Kbytes, 8Kbytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells which
have a test paint VB to check the battery voltage status. The wrile prolecled 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
prolect signal is low writes to the protected RAM area ar lJ)rc>h1b|!ed 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 Board & /O Board in resel. The watchdog must be led at a rate of 250ms or faster. The signal used to
feed the walchdog comes from the EPROM Bank select signal used to load U211, The CPU has a timer interrupt
used as a heartbeal 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 Swilch. The timer interrupt can be observed at test
point FIRQ. In normal operation "FIRQ" should be toggling at a rate of 976Hz.

The /0 interface CN1 is buffered by 2 HC245 chips. The CPU's reset line is buffered by Q10 and fed over to the
I/O through CN1. An /O strobe signal is feed through CN1-15 and is used to notify the /O that a valid address is
being sent.

Switches:

The Switch Matrix consists of 8 2N3904 Transistors which pull one of 8 strobes ‘low’ to activate a Single Column
of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered and compared
o a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch Closure. If
false switches are appeanng_}\l check thatl none of the 2N3904 Transistors are permanentglfulllng the strobe line
low. Only one strobe from CN5 [SWITCH COLUMNS] should be jow at any time. CN6 [DEDICATED SWITCH IN]
is a Dedicated Bank of Input Switches. Switches connected 1o 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 Ouiput 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-Pirs 22-26 and is fed into U202 for input to the CPU's Data Bus. Two control signals
that go out to the Plasma Controller are PRES [PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The
Plasma Reset is software controllable through U216/B and also has a test point "Plasma Reset". The Plasma
Strobe Signalto the controller is generated from U216/A and is used to fatch data into the Plasma Controller.

Sound Section:

The audio section consists of a BSMT sound chip U9 Sound EPROMs (U17 U21 U36 U37) 6BB09E U6 and
Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & UJ12 for output to the Sound
EPROMSs. Sound Data from the EPROMs is read through U19 to the BSMT. The EPRCMs are bank selected by
u22. When the BSMT has sound data to be plaﬁed out to the speakers it loads 16 bils into a 16 bit shift register
made up of U24 & U23. The data stream from the shift register is senally shifted into a stereo 16 bit Digital 1o
Analog Converter (DAC). When the system is operating Eroperly the ws(word select |nput of the DAC will be
toggling. The ws input is used to latch the right and left channel sound data into the If the ws line is nol
oscillating no analog signal will come out of the DAC. The DAC oulputs are a controlled current source. These
outputs are converted to a vollage by an operational amplifier U30 to form the analog signal. Test points AOR and
AQL are the outputs of the operational amplifier. These outputs are then fed directly into three power amplifiers
(TDA2030A) or optionally into an anatog volume control chip U35 for a potentiometer volume control. The analog
section has its own +5V g -5V derived from VR1 & VR2. These separate supply voltages are for the DAC U26
Operational Armplifier U30 and analog volume control U35.

Sound calls are made from the CPU's 68BOYE U200 to the sound section by latching data into U5. The sound
section's CPU 6BBOYE (UB) reads in this data and handies the interfacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 6BBO9JE 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.
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6Mhz - This clock is generaled internally on the BSMT and is used for shifting the data samples into th DAC.

PE
Page 110 ‘/l = Section 5, Chapter 4
Printed Circuit Boards (PCBs)



CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Component Layout
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CPU/Sound Board Parts
ITEM QTY PARTNUMBER REF-DESIGNATOR

— 1 520-5136-00 CPU/Sound Board

1 1 124-5001-00 VR2

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

3 2 121-5009-00 R103 11

a 38 121-5017-00 R1>H4 Fms R200>R207, R224>R228. R244>R251
R260 >R267 R296>R299, R301>R306, B409, R413

5 5 12 1-5023-00 RO, R14, R100, R102. R104, R108, R110

6 20 121-5009-00 R15, B8 R234>R241, R278>A286, R412

7 4 121-5043-00 R16, R17, B25, R112

8 i 121-5018-00 A7

9 2 12 1-5046-00 R101, B105, R109

10 9 121-5045-00 Fnoe F287>R234

11 1 121-5036-00 Ra12

12 12 na R300, R308>R311, R313>A316, WX, WY

13 15 121-5033-00 R208>[215, R229>R233, R414>R422

14 1 121-5021-00 R216>R223, R242, R243. R400

15 16 121-5047-00 R401>RA408, R423~R430’

16 2 121-5048-00 R410, R411

17 1 100 co 3-00 3

18 1 (See P% Table) U7

19 1 45- 5015 07 CN4

20 1 Not (S RESET

21 5 (See P1g DH Tables U17, U21, U3s, Uaz, Uz1o

32 2 23 Uz4

23 4 125 50 17 oo C76%C79

24 4 125-5920-00 C40, C59, C101,C 108, C115

35 2 125-5017-00 C100, G107 G114

26 2 125-5015-00 102, C104, C109, C112

27 1 125-50 14-00 C409

28 1 100-50 16-00 i35

29 1 125-5037-00 C30

a0 i 100-0027-00 Ua4

a1 1 100-0043-00 U1s

a2 6 100-0064-00 Us, U12, 13, U15, UI16, U211

a3 1 100-0249-C0 U

34 1 100-0149-C0 ufo

a5 6 n‘a W1W6E

36 2 125-5012-C0 C31, C81

37 2 125-5017-00 10, C35

as 2 125-5019-00 C116, C119

ag 1 045-5015-06 CN2

40 i 140-0011-00 X1

41 1 105-0116-00 1Jo

423 1 965-0126-00 U19 - YELLOW DOT

426 1 965-0137-00 U20 - WHITE DOT

45¢ 1 965-6504-00 U213- BLUE DOT

43 5 100-0037-00 Ur, Us, U25 U27, Uz15

44 k| 125-5043-0C G29, C37, Ch1

a5 79 125-5021-00 C1>C5, C7>C9, C12>C16, C18>C21, C23-026, C28,
C32>C34, C36, C38, G39, C41-C47, C49, G52, C103
G103, C105, €106, €110, C111, C113, C117, Ci18,
€120, C1225C125, C255, C273>C202, C400-C407

46 1 125-5038-00 C121

47 4 125-5029-00 €48, C50,C75,C

48 39 125-5028-00 G200=0220, 0229 0230 2470254, C256-C271

49 8 125-5029-00 C221>C228. C

50 1 045-5015-06 N3

51 1 100-0375-00 30

52 2 100-0022-00 Uzz U1

53 7 112-5003-00 D1>D3 DIGO>D105

54 2 112-5008-00 D200, D20

55 8 112-0054-00 D202, D400»D40?

56 1 124-5002-00 VR

57 2 100-5016-20 U100=U102

58 1 100-5018-00 U26

59 1 nia SW200

&0 1 165-5099-00 L200

&1 1 165-5099-00 1201

&2 2 100-50 15-CO U216, U217

£3 1 100-0148-00 Uzi4

€4 ! 105-C046-00 uzi2

G5 1 100-0189-01 Us, U209

66 1 545-5685-C0 BAT1 BATTERY HOLDER

57 i 045-5015-01 CN1

E] 19 n'a &MHZ AOR Q ACL 24MKZ

B 19 110-0069-00 Q1-Q10

70 1 045-5013-00 CN5

71 2 100-5019-C0 U201. U203

72 6 100-0338-00 U200, U202, U204=1208

73 i 100-5023-00 U218

74 i 045-5015-26 CN8

75 | 045-6014-01 CN7

76 4 na VBATT +5V GND1, GND2

77 I 045-5015-00 CN6

78 I 181-5002-00 SWaco

79 2 10¢-0377-00 U400, U401

an i 105-0052-05 L4

a4 3 535-50003-10 U1co= 102

as 3 077-5205-00 U5, Ug, U209

83 5 077-5217-00 U17 U21 uas U3z, U210

a4 3 077-5208-00 U4, L7,

Iﬂ-
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DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembly
LW7805GCT +5v Regulator
100K © 1/4W Res.%ﬂw: NS)
1K Q 1/4W Res, (R103 NS)
10K & 1/4W Res

K RQOO:—RQOT R409, R4

NS;
1/4W Res. (R100, R102: N§
1/4W Res.

DO

oOXo

NELO Ninio X
Lol olel

perWrre gej
AW Res R 08-R215: NS)
/4W Res

[#%]
Taxoxo
M — l“:}@
M =
oWIE

=
pel
('D
m

MR RPN WL AN
o2

Do Not Stuff

1QuF, 25v, Radial Lytic Gap.
22uF, 95v, Radial Ly Cap. (G1
10uF, 35y, Radial Lytic Cap. (C1
100u)= 25y, Rad. Lfc, Cap. (C10
16v Radial Lylic Cap.

A
1000uF 16v Radial Lytic Cap.
74504

74AL5139

7415374

74HC 4020

7415240

00 Jumper Wire (24ga.)
470uF, 25v_Radial Lytlc Cap.
10uF, 16y, Radial Tant, Cap.
220uF, 25y F!ad!al I_Eyhc Cap.
spﬁgﬁse P

01: NS
0Q: NDSj
2, C104: NS}

PAL16LB Programmed -YELLOW DOT
PAL16L8 (Programmed) - WHITE DOT
PALSISLB Programmed) - BLUE DOT
0,001 uF 102
0.1uF f &xxal% CP

( 1 2 €103, C105 106: N5}

100 10220ap

0.0 22uF CD

470pF 471 ap. (G200>C207: NS)
oo uF go i, lOOv Cap (C408: NS)
M

7’4L82?

1N4004, Dlode (D100, D101 NS)

1N5817, Diode

1N4148, Diode {D202; NS)
LM7305CT -5y gklllator
TOA2030Y (U100:
TDA1543

B3T4000

LED T1-3/4 DIFFUSER LED
LED T1-3/4 DIFFUSER LED
HCT74

74L5138

MSG264A

68809E

3-AA CELLS 4.5v
20-Pin, 0.1 HEADER
Test Points - NS
2N3904. Transistor
9P KK T56§PIN 2=KEY)
74HCT27

74HC245 (U200: NS}
DS1232

26-Pin, 0.1 HEADER
J10PKK 156 (PIN 4=KEY!
Test Point Wire (24ga. g{.’_oops
12PKiK156 (PIN 5=

8-Pin, D| Switch
Ll\ 339
G116 RAV
AAVID 531102
40-Pin, 'C Socket
3A2-Pin. IC Sockel
28-Fin, IC Dip Sockat

o)
m
|9
(=8
[Ty}

=
)
-

[¥]

[T}
v
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Relay Board & Playfield Black Light Schematic

TO MAIN TRANSFORMER
(CABINET BOTTOM)

BLK( UK ONLY: 2ND TRANSFORMER
|| IN CABINET ON BALLAST RELAY BD, ASSY)
BRN {6

ORG (9) Q—W#

(located in Cabinet Bottom)

WHT/BLK { 3) BLK
WHT/BRN (4)
WHT/ORG (7) T—WHT | ONLY
x |
FS
%,\ oo @
éé . BLK & _ __WHT - F15T8{FT1588]<:I:
<0 LINE §
T s |
W - s ~ BLKWHT [~~~y
sa 7 ————
% BALLAST
o0 2
~~FS2
5102%0% WHT F15T8 (FT158B)
J7-P9 J7-P1
I/0O /O
BOARD BOARD N\ BLKWHT [~~~y
it [ 9=
VIO/BLK BRN BALLAST
SP2
B —O™
BLK Cabinet Bottom | WHT > FrsTe(Frises) < |
L COMM
h-.._;'\J.C.\'. N-U- BLK/WHT m_y_‘.—
. N.O. BLK/WHT BALLAST
I SP2
7 Viper Flourescent
8 (P/F Black Lights)
g Relay Board
(24v DC 10A DPDT)
il 520-5010-00
-
s
-3
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SEGA PINBALL, INC. LIMITED WARRANTY

SEGAPINBALL, INC., ("SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE ITEMS
LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE
FORTHEWARRANTY PERIOD SPECIFIED:

PRINTED CIRCUIT BOARDS (GAME LOGIC): 2 MONTHS
DOT MATRIX DISPLAY BOARDS: 9 MONTHS

NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO ITS AUTHORIZED
DISTRIBUTORS.

SELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED
TO SELLER DURING THE WARRANTY PERIODS SPECIFIED, FROVIDED:

1. SELLER IS NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
2. SUCH PRODUCTS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER'S PLANT.

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO iIMPRCPER INSTALLATICN OR USAGE, OR ALTERATICN. IN NO EVENT SHALL THE SELLER
BE LIABLE FOR ANY ANTICIPATED PROFITS, LOSS OF PROFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A
SEGA PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN AWRITTEN CONTRACT BETWEEN SELLER AND PURCHASER, THERE ARE
NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

CAUTIONS, WARNINGS & NOTICES

Caution

FOR SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT

RECOMMENDED (AND MAY VOID ANY WARRANTIES). USE OF NON-SEGA PINBALL INC. PARTS OR
MODIFICATIONS OF GAME CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY. OR MAY CAUSE INJURIES.
TRANSPORT PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING
ANY GAME. ALWAYS DISCONNECT THE LINE VOLTAGE BEFORE SERVICING., SOME PARTS MAY STILL HOLD
CURRENT WHEN UNPLUGGED. ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING
COMPONENTS.

SUBSTITUTIONS OF PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Warning

THiS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED

AND USED IN ACCCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. IT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT IN ARESIDENTIAL AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIS
O\;_JEI EXPENSE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INTERFERENCE.

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND STRAP ROUTING ON TH!IS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. 1O
WAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GROUND STRAFPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE,

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
SEGA PINBALL. INC.. WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDINGj, DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN N THE EVENT OF INFRINGEMENT OR
IAITATION. THE RIGHT IS RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

S Sonie Tne Hedgehog™ is a TM of SEGA® 1598, GlowBall, Portals, Icon Designs, logos, characlers,
\‘ i names, & all related indicia are tragemarks of Sega Pinball, Inc. © 1598, All Rights Resarved.
/\\.3"&’-5)\ fultibal® 1= & ragistared Wadamark of Williams Eleclronics Games, Inc. Used by permissian,

if PCB Schemalics (Saclion 5, Chapter 4) by Crealive Elaclonics and Soltware (CES), Inc. € 1345
; Dadga, Viper, Viper Logo & &ll relaled indicia are trademarks of Crysler Dodge Comp. @ 1897, € 1938,
All Rightz Resarved.
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ALTHOUGH EVERY EFFORT IS PUTINTO MAKING THIS MANUAL (AND ALL
OTHER DOCUMENTS RELATING TO THIS PRODUCT) ACCURATE AND

COMPLETE, PLAYAELD COMPONENTS, FEATURES, RULE S, PHOGRAMMING
AND OPERATION ARE SUBJECT TC CHANGE WITH OR WITHOUT NOTICE
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= NEED TECHNICAL ADVICE, FIND ERRORS OR HAVE

Sl COMMENTS, CALL US TOLL-FREE (USA or CANADA)

'1-800-KICKERS

00-542-5377)

1-708-345-7700
Fax
1-708-345-7889
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