


~ WOW! Look what's new at‘Sega Pinball!

We I’L._‘:Ol'l.tfl'll_.-la”.i.f strive to decrease the amcu‘n"t. &f maintenance required on the playfield
like impraving the reliability of playfield switches and the accuracy of switch closures
during'game play. This of course, satisfies-both the needs of the operator and the player!

ks How do we do this?! Simplify, simplify, simplify... — how many times have we said this
il and found that it really works! In-Apollo 13, we introduced the first Switch Membrane
L:-_-g.-;;;-_?_wit_ch Assembly used in the 8-Ball Treugh Assembly and since then, have had almost no failures.
" “In Golden Eye we had introduced the Modular Happ Controls Stand-Up Target and are continuing
" to use it with great success. Now...in Space Jam...

Introducing The New Reed Swiich Ball Sensor!

' . Shown below is the Theory of Operation for this new sensor which

. Magnet  GRN can be used in any Roll-Over or Rell-Under Switch application. In

' Side this game we are utilizing them on the Plastic & Steel Ramp

i I‘ O '] WHT  Assemblies as Ramp Enter and Exit Switches and to sense if a
Basket Shot was Made from the Steel Ramp. \

(D = P ] The advantage is that this sensor has much greater accuracy than
standard switches, has a built-in Diode (1N4004) and requires no

o) adjustments or maintenance at all. The only special requirement is
(TOP VIEW) the use of non-magnetic fasteners. We are currently using
non-magnetic stainless steel screws but brass and aluminum will
also work. The reason for this is, a fastener that is not made of
non-magnetic material can become magnetized and affect the

T = s IREY o SR R o balanced magnetic field within the sensor of the Reed Switch
: (SIDE VIEW) | Assembly. This can affect the accuracy with which it senses the ball.

I
“ili.i2 Rtey Swilch Assy 'Plastic Case “-QOverview of this switch: Consists of a Diode (1N4004) and a
i Lo HSR-042 Reed Switch. The Cable Wiring Harness has the

| wure  Green Wire going to the switch and the White Wire going to the
o———iT Anode side of the Diode. The Contact Rating Is 100 Volts
L ———landond. | - AC/DC, 0.2 Amps AC/DC, 4 Watts (Resistance Load) & 2 Watts
~ Szaled Glass Tube (Inductive Load). The Temperature Operation Range: 0-150° F,

/ . Theory of Operation
~ Here's how it works: { |
& ! Glass Tube

As a pinball passes in close proximity to
the bottom magnet, it disturbs the balanced
field. The lower magnet is strengthened by
the presense of the pinball, thus operating
the Reed Switch contacts.

The Reed Switch contacts are hermetically
sealed in a glass tube, filled with inert gas
to provide long life with stable electrical and
operating characteristics. The magnets,
the glass tube (with contacts), the Green &
White Wires & Dicde are sealed in the
Plastic Reed Switch Housing in soft epoxy.

with contacts



A BACKBOX LAYOUT LOCATIONS: Fuses, Bridges, Relays & ROMs A
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CPU / Sound Euard

1/0 Puwer Drwer Bnard

r.. dIl""1lﬂ
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Display Controller Board

820 rrmehe

T I -|

QUICK REFERENCE FUSE CHART

Backbox Fuses
DISPLAY POWER SUPPLY BOARD

F1_| %A 250v S.B.
1/0 FOWER DRIVER EOARD

F& | 7A250v S5.B. | 50v DT Prmary High Powar Coils/Flippars

F7 [ 5A250v 5.8, | 20v DT Low Pwr, Coils/ Magnat {Magna Jump}

F8 | S5AB50v 5B, | 12¢DC  Legic Power

Fo | 5A250v 5.8, | 12vDC Logic Power

F20| 34250v S.B. | 50v DC  Magnet {(Magna Hoop)

F21| 34250y 5.B. | S0v DC  Coils

|F22| BA 250V SB. | 18y DT Conlrolled Lamps

F23| 4A250v 5.B. | 5vDC  Logic

+50v D High Current Coils 1
20w D0 Lew Current Caile
w2y O Ewndlﬂ_ﬂalaf_\_nm:

Foq| 54250y 5.8, | 8.9y AC G Lamp (Upper Playfisld) Soa Feclion 4, Chaptor 1,
S ler Backbax and Cabinel
F25| 54 250V S_\_‘:_l._ 6,0y AC G Lamp (Lower Lefl Playfieid) Genoral Barts.

F26| 54 250v SB. | 6.3V AC G.J. Lamp (Lwr, Rt PiF & Coin Door).
F27| 5A 250y S.B. | 6.3v AC G.l Lamp (Upper Playfiald)

| 3A250vSB. | 24vAC Not Used/Spare
Cabinet Fus@as

SERVICE (AC) DUTLET BOX (CABINET BOTTOM)

Main Fuse Line: 1X BA 250v 5.8, (Intl) 2X 5A 250y 5.B.

N
Sen

Under Playfield Fuses
FOR FLIPPERS & MAGNETS

Ina | 3a250v S.B. | S0vDC Rt Fiipper (BLUMYEL—+RED/YEL)

Infa | sa2s0v 8.8, | 50v DT LL Flipper (GRY/YEL—REDYEL)
nfa | A 250v 5 8. | SOV DT Magna Hoop (BLUBLK—+VIOYEL) 1
{nfa | XA P50V 58 | 500 DC Magna Jump {BRNAIC: -'-.’IE}-"HEL‘LJ

| o Swilch : A lses 2% E.P«.rq.:l
I': e e | /" 250v Slo-Blo Fuses |
‘i i 3 5 r-

Volume Contral &
Service Switches CSJ:.;E:-!I

*‘orrechon Mafo; 778 F20 ool Aitsr e the Sackhay Fuss Lalidl Was macs,| Sea Sec_ 3, Chp. 1 ) . :
[Comrechion Mlafo; F7 & F20 warn eottesled diis e he O3 N P L rllurec.pg]—j,iun u;;fw:l Ll L Page :




FIND-IT-IN-FRONT: DR. PINBALL SECTION

The key technical data from various parts of the manual was extracted and combined into the "Find-lt-In-Front:
Dr. Pinball Section" This new section will assist the technician in locating imporant technical infarmation needed
to troubleshoot the machine. To get into the Portals™ Service Menu:

Step 1
Enter the Portals™ Service Menu by
pushing the Black "BEGIN TEST" Bution.

Step 2
Mave through the menus by pughing the
Red "LEFT" or Green "RIGHT" Buttons.

Mole: Pushing the Left or Right Fllpper
Buttons operalss in the sama way,

Step 3
Sslact ar activale icons by pushing the
Black "ENTER" Button.

Mota: Pushing Llhe Start Button
oporatas in the sama way,

o

L =5 & IMPORTANT

Ensure the Playfield Power Interack

LT RIGHT  ENTER| | Swilch (Localed Insida Coin Door Left)
P n n Tﬁ. L s ™ is pulled out, This Is required for Call
; == i and Flashlamp Testing.

We are introducing in our Portals™Service Menu a new icon and diagnostic aid called Dr. Pinball (Flow
Chart Menus). This is a feature that will allow the operatorftechnician to utilize the power of the micro-
processor assisting in troubleshocoting a problem with the machine.

€ ¥¢ U0 U HOWITWORKS v % Ut v

First, the operator/technician must enter the Service Made (for a complete description of the Portals™ Service
Menu and FCDNS see Seclion 3, Chapler 1). To get into the Service Menu Mode: « Power-up game (if not
already) & open the Coin Door. » On the Coin Door is the Porals™ Service Switch Set (Red, Srean & Black
Buttons). Push down the Black "BEGIN TEST" Button. Looking at the Video Display you will momentarily see
the introductory screen "Service Menu® with a satellite flying from right to lsft pulling a banner "Portals™ @ 1596
SEGA PINBALL, INC.." followed by the MAIN MENU.

While in the MAIN MENU, select the "DIAG" /con, then select the Cross "DR." leon. This will bring you (the
operator / technician) into DR. PINBALL (Flow Chart Menus) which offers Fnu a choice of four sub-menus: Flipper
‘DR.." Coil "DR..," Switch "DR." and Lamp "DR." lcons. Selecting a particular sub-menu will give you a choice of
which specitic Flipper, Coll, Switch or Lamp circuil needs to be diagnosed. The display will now ask a question or
%i}ve a procedure to follow such as "Does the lamp turn on?" or "Check bridge rectifier BR-20, if short replace.”

hen 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-/cans which will prompt the operator). You the operatoritechnician must respand by
using your Flipper Buttons to "SELECT" a Mini-/con and the Start Button to "ENTER" your selection.

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

From the Maln Manu Fram the Dlagnestles | From tha Dr. Pinball Meny
in Portals™ Manu | F"
GO TD GO TO + GO TO FLIPPER, COIL,
DIAGHNOSTICS MENLU 1l DA. PINBALL | .E. SWITCH OR LAMP
OIR — OE B OF OF | OF: FLOW CHARTS

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

: . = Select a Coil, Lamp, Switch or Flipper to
the "RUN" lcon to activate the chaoice,

"PREV" goes back o previous question.
"QUIT" exits Portals completely.

Seen when question is being asked an the
Display, Select "YES" or "NO" to answer
qguestion given.

"END" lets you select a new item to test,

Seen when diagnosis is aiven, Select
any leon for your next step.
" gives Help.

In Coil Flow Chart Menu, select "PULSE"
to pulse the coil selected.
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INSTALL 5 EALLS!? D

is a 5-Ball
Y Game!?
A A A 4

4 DIAGNOSTIC AIDS -
The dfs‘gfay 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 switeh activated coil that has the potential to trap a ball when
disabled (e.g. in the Auto Launch, Scoop, Eject, etc.), If this assembly has a closed switch indicating a ball is stuck

or the switch is stuck closed, the CPU Board will activate the coil ten times?_If the switch remains closed, the

game will display a message indicating there is a problem (e.g. "OPERATOR ALERT AUTOLAUNCH NOT
WORKING"). This not only wamns the operator of a problem immediately, but indicates exactly where the operator
should look to resolve it.

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

This is caused by either failure in memory {e.4. batieries are dead or faulty RAM) or upon installation of updated
version of code. Opening the Coin Door will iniliate a Factory Restore, by opening the Memaory Protect Switch.
Check battery voltage at CMOS BAM with power off.

r_----_---J

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

cru counmaY seTing: | res (A2 5 (@S Le] 18] [ crucowdnyserwa [res[i2]s]4]s ﬁff'i’ a] [ crucowmvsernne [res[4[afalalslelr|s
an L] | oN | | on | |@ [
usa - —_—— - FRANTE =y HORWAY —
: 90000088 erie | eeee L e @ eees
CFU counTRY SETTNG: | Fas | A2 | 314161817 |6 T e — e ) N I P e I e R e o e I als]elz]a
o | @) - [0/0/® Bl o 88 |8
AUSTRIA — GERMANY — 1 SWEDNEN | -
or| | 9eeee e ~ OFF | oeee® | o] | @ [eleee
£ COLNTRY SETTING: | o 'i-|"1'_‘|i s|ele]z]e P comnTRY seTine: [Fes | 1] 2] S 415 | Bl 28] | crecountarsernuo [rea [TEalals el zlE
v @ on | [] on | +!|!|
BELGILM Buxd ITaLY - - SAWITZERLAND
=o] eeeeee -~elee @00® | w08 | 000e)
CPU DOUNTARY SETTING: | Fus L|3..‘j';-j4if5§.5'|f @] [ crucommrsere: e [z Ta]@lS 6] 7] 8] | cPucowsmrsETiNG: rox 4] 2 | 2|4 ls]6]7]8
1 1
BRAZIL on @) ‘-! L] ; JAPAN o | @) 1@ | LI | Uk o e @ | —
| @ | 00ee | | 00 00ee | | @ eeeee
[ crucowmmrsermve: |pos [a] (3] Els|7]N]| | ceucountRreeTinG: |Bos ilz[=]4]=]6]7]=
CANADA _°“_"i_|_.'.| =i — HE
| i oeedes {Hollnd /Tuich) oy (@@ [@@@@@ Al countries not noted use the "USA Setting”

ROM SUMMARY TABLE

| .C. NAME TYPE | BOARDNAME | LOC. | PARTN® |

Game ROM 1MB CPU/ Sound Board U210 965-0229-43
Voice ROM 1 AMB CPU / Sound Board Uiz | 865-0230-43

| Voice ROM 2 AMB CPU / Sound Board 21 865-0231-43

| Voice ROM 3 4AMB CPU / Sound Board U3s 965-0232-43
‘VoiceAOM4 [ Mot Used CPU /Sound Board usz Not Used
Sound EFROM 512K CPU / Sound Board . ury 965-0233-43
Display EPROM aMB___ | Display ControllerBd, | ROM® | 965-0234-43 |
‘Displav EPROM. 'Not Used _Display Controller Bd. ROM3 | Not Used |

Find-lt-In-Front: Dr. Pinball Space Jam™ Page iil




From the Main Menu

| Fram the I‘.]iagnurstlcs

' Fram the Switch | From the Switch
GO O AL heTICS ﬁf‘ GOTOEW SwITeH GO T SWITCH oR G0 TO DEDICATED
MEML M " F-ETW'E SWITCH TEST SWITCH TEST
o 1) TET HLT | DED
2 3 4 0
crnone | crnvel | ariBLk | caRac | arlivio GHN—GHGBH g
CNE-P4 _EJE# CNSPE. | CNeP? | CHEPS | CNEDS. CHEPT P11
e TP bt o F-HANK TOP | S PACE SLUFER TOF LEFT 1 HiLEFT
METUSERL | EE.DPW E:IE_I-_EKE. ..IAJ'I E;_'I-‘I:I' __| TumRED OLTLANE FLIPPER
Laliz o TTC R =4 SR BLWPER GRY-BRM | ELTTON
SRR 5.4 FITIJ s | B | cNerz | g
2 4TH ECIN F-HAMNK 4 ' S[PIAGE EXTRa | LEFT LEFT z ﬁ
WI-LI"?-HED SLOT : TL,'-F;;JF HOTUHSED ..!..-'I:F:ﬂ ;_-f;.lL _| JI_:I:'_I.;E FETLUHM S FI'-l IPPERE.OS
CH7-P T B m =1 m i - ":'m LAME gﬁ‘{ﬁ_FE:;D {End-al-Sirck)
3 BTH G L BANK TOF | SP{AICE RIGHT FOEHT | LEFT 3 #3 FIGHT
W}‘ij'?‘gjﬂﬁ SLOT E?Er" Eiﬂ%m I :;J".IM I:.-'IBH ;:_IIHTZFP SUNGEHOT ; FLIPFER
= I t1 512 i ] Al H
CNT-PT. m___ _ 25| / m Ggﬁ‘;ﬂﬁ AUTTO! e
4 AIGHT GoiM | AIEHT SFA[CIE FIGHT - FEHT E P | G
WI-LII'?E:':IEL SLOT MOT LSED: Ht\’!i:_r JAS D:p:l'll':_'l NBTLESED QLUTLANE v FLIFFEH E{LE
x 2| LEF o R = rd-of St
CNT-P§ 20 | 3. #' = iy E_\;JE";L Ered MEI
5 CENTER EBALL _ ey HIGHT SFAC{E } JLmE REGHT g Spip | o

LEEFig COlM SLOT TROLGEH NOTLSED S | AAMF JAM BALL I"-FI'JTUSED‘ RETLRM HOT MATHSED

WHT-GEMN § / DBA LE] g w e ST AEEHT =-U VLR 'd | LANE USED L -
GN7-P5 12 | [T} ) CNEF7 R o |
B LEFT GiHN BBALL RAIGHT ZHILL SFACE | WeAREIT | START RIGHT B W WVDLUME
UM:ELLI 5LGT EEZ: aH E-"LN-‘]_"‘F' i;?::_r LJLI."".M S&EE BLITTCM SLIMGEROT Y [FEDBU |'r'l'-'3‘;_!
WHT- MTER = 5 || J = L] Madrmall 0 I
CHNT-P3 El ; E m { "} by II.-FL'_:_IJI n
7 5TH GOl ETALL AIGHT | 5PacE LEFT =1 sLAM - 7 w7 SERV.Q Fl_":-
uam SLOT TROUGEH HAME 'Hﬂ':_l.'ﬁ_‘_Eﬂ. A M QRBEIT. =t | TILT NOTUSED GREERM
WHT-VID WLK GPT ENIT i ) ] BOTTC ™ |
CN7-F2 EB I [ 30 SRR 21 | o
B SHOOTER | CAPTIVE = SRAGE LEFT . lALUME g #6 BEGIM TEST
wiﬁr_ln}_ug“f N?'I'_-_l_{{::EB'_:I LANE BALL MUIE‘SEE* JSAL[IM| I}SEIT - A _I"sjl'z_ll_ NOT LRSED P GE e -irrsll.nckl:_uu]_'r_-lgnll
EH?-P'I £ -ﬁ _twu.m J Il ﬂ ; CNE:—F‘IH Eb?'lr:;ll (i Te=st:
[ w Fram the Diagnastics Frcrm 1ha Lamp From Lhe L|||:|1|:| [ from the Lamp
Menu Menu Moenu
@ GO TO LAMP GO TO SlNﬁLE G0 TO TEST E E GO TO ROYW OR
MEMNL LAMP TEST ALL LAMPS COLUMN TEST
———t .—-’. —t
LAk HLL RolJ) COL
) LAMP MATRIX GRID
Les 1z b - U1s | 3: i5 | 4: U1a | &: U133 | &: Wz | 7: Uit | 8: L0
3 YEL-BRN YEL-BED ‘I’EL-DFIG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
J13-Pa J13-PB J13-P7 J13-P6 J13-P5 J13-P4 _J13—P3 J13-P1
¥ b Q33| sHOOT GRID: GHII} GRID: GRID: GRID: GRID: GRID: SUPER
RED-BRN | 2caIN IM YER FACE | FIRE SPACE JAM | REBOUND | SLAM | FAST BREAK | JACKROT

J12-P1 ) paagun KB s pun B paa 00 BN wad Bub #adun B 244 Bub IR #44 AU 444 Bulb
2: Q34| LEFTORBIT | CAPTIVE BALL BASKET RAMA JUMP BALL | RIGHT RAMP | RIGHT ORBIT| (2)3 23}
RED-BLK | saRROW ARFOW ARROW ARROW ARRCW ARROW .

J12-P2° | ssss Buib #555 Bulo IR #3555 Butb BRN w555 sul KEY #sss Bulb __at_ﬁ_ﬁﬁ_ﬂqut;_m 4555 Bulb BB 4555 sun BB
3 LEFT 7-8EG | LEFT 7-SEG | LEFT7-SEG | LEFT 7-SEG | LEFT 7-SEG | LEFT 7-2EG | LEFT 7-8EG el
RED-ORG | MENT 'a° MENT “B" MENT *C* MENT "D" MENT "E* MENT “F* MENT "G NOTUSED.

J12-P3 | ped LED Red LED Red LED Red LED Red LED Red LED Red LED sy
4: @36 | L ORBIT BEER LORBIT L ORBIT LORBITBEER RORBIT4 |AORBITZ |AORBITZ |RORBITY
RED-YEL | 1 (BOTTOM) | BEEP 2 BEEF 3 4 (TOP) (TOR) (BOTTOM)

J12-P4 | 4555 Bulb #555 Bulb BB #555 Buln R _rg_5_5_5_M #555 Bulb #555 Bulb BT #5355 Bulb [ERN #1555 Bulb B
5= oQar|FRE) FI{RIE F{I1RE (F}IRE SUPER DOUBLE JACKPOT | WABBIT
RED-GRN JACKROT HOLE

J12-P5 | ysq 8ulb #44 Bulb #44 8ulb [ #44 Bulb #555 Bulb #555 Bulb #555 Bulb [l #44 Bulb
6: Q38| RIGHT 7-3EG| RIGHT 7-2EG| RIGHT 7-SEG| RIGHT 7-SEG| RIGHT 7-SEG| RIGHT 7-SEG| RIGHT 7-SEG| LOCK 3
RED-BLU | MENT "A' MENT "B MENT "C" MENT*D" | MENT "E" MENT 'F* MENT "G

J12-P6 | Red LED Red LED Red LED B} Red LED Red LED Fed LED Aed LED 535 Buly [
7- Q30| zPOINTS | 3 POINTS 10 POINTS | FINAL FINAL LITE LITE SUPER

RED-VIO Jam Jam LOCK DUFER JACKPOT |

J12-P8 | 555 gun B 2555 sun B #sss sun BN #555 Buib B #sss pun B vs55 Bulb Y #6555 Bub B3
8: 4o | ToP TURBD | LEFT TURED | RIGHT TURBD LOCK 1 MONSTARS | MONSTARS | SUPER EXTRA
RED-GRY | 2UMFER BUMPER EUMPER (BOTTOM) {TQF) DUPER JACKERT | BALL
- J12P9 | 4555 Bulb #555 Bulb #E55 Bulb #555 Bulb paa pulb BN #44 Bulp i#ad Bulb #44 Bulb
g: Q41| (S)PACE S( P JACE SP{AJCE | SPA{C)E SPAC(E ) SPACE SPACE
RED-WHT | 1AM JAM JAM Jan Jak [ o JAM di A JALM )

J12-P10 | 4555 pulb 1555 Bulb #555 Bulb 1555 Buln B #555 Bulk #555 Bulb #555 Bulb LAl #555 Bulb
10:  a4z](s)1Lam SL)AM SLLAYM | sLA{M) LocK 2 IN YER IN( YER [IN)YER

RED . I { FACE | FACE FACE

J12-P11 | haapuin B #44 Bulb #44 Bulb  [EY #44 Bulb #555 Bulb 144 Bulb #id Bulb #44 Bulb
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| SWITCH MATRIX GRID LOCATIONS | |

Legand Mols: I:l = Bwitcheslamps mounted above playfletd. . = Switches/Lamps mountad below the playlield,

| — J—

Thizs Ramp}
shown
partialand
“oul af
position”
for clarity.,

Cabinet and on
Coln Door:

[2][2]5][E] |

LAMP MATRIX GRID LOCATIONS |

Felama Fwiteh Dehve Wire

GRN-XXX
N.O. COM.
Mormaby Opan Commen

Lwitch Termiral Ewilch Termmil

ey

Ficw: Saiich Aatam Wiee|

fAlcking fliade WHT':{XX

N.C.

MNarmal
Swilch

Qo
"Frrrr*d

-

NOTE:

Dedicated Sw. Inputs Grourd

GRY-XXX BLK

mN.D. Cam. L

Rorm: Open T
S‘r!':rﬂlfln:'m' Switich Tpirtanal

TYPICAL 7-SEGMENT

This Garre laatuies &
2-Digil 24-Secomd Shat

Ghpek lecated aver the
Magna-Heap Assamtly|

Each soegimard is wired

jrén the Larrgs Mairo
{sam provain paae|

Find-It-In-Front: Dr. Pinball
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Fram tha Maln Menu
In Porals
GO TO DIAGNOSTICS
MENU

=

— i

GO

From tha Diagnostics

enu
TO COIL

From the Coli Fram the Coll
Menu | anu

GO TO COIL GO TO CYCLING
TEST ColLs

—

COILS DETAILED CHART TABLE

Drlve Tesvs.

Dirlver

High Current Coils Group 1 WaTees oaer | B Com Lin Goonets Lk Coor oo ey | CoACAn
#1 |TROUGH UP-KICKER Q1 |VOPwr.Drvr. |BAN-BLK| J8-P1 | YEL-VIO | J10-P4s5 | sov | 28940
#2 |AUTO LAUNCH Q2 |0 Pwr. Drvr. BRN-RED| Ja-P3 | YEL-VIO | J10-P4/5 | sov | 23:800
|#3 |3-BANK DROP TARGET RESET | Q3  [1/O Pwr. Drvr, [BRN-ORG| J48-P4 | YEL-VIO | 410-P4/5 | S0y mﬁjﬁﬁf;
#4 |JUMP BALL TOP KICKER Q4 |VO Pwr. Drvr,| BRY-YEL | J8-PS | YEL-VIO | y10-P4i5 | s0v _:;jﬂh;f;_‘_?f i
#5 |JUMP BALL RIGHT KICKER Q5 |10 Pir. Drvr. |BRAN-GRN| J8-PS | YEL-VIO | d10-Pass | sov | 24940 |
#6 | JUMP BALL VUK Q& |l/O Pwr. Drvr.| BAN-BLU | J8-P7 | YEL-VIO | J10-P4/5 | sov LE-.MDr:.
47 |JUMP BALL MAGNET Q7 |y Pwr. Drvr.| BAN-VIO | Ja-ps BER | vr-p1 | 20v | 22850
#8 |EUROPEAN TOKEN DISPENSER el .I.I'O Pwr. Dryr, | BRN-GRY | J8-P3 YEL-VIO | HH0-P4/5 | S50v . -P.‘i-'.ﬂ.
Hidh Gurrent Calls Groupi2. MZEes o ie) SRSy Riemel e Fowitn st cotames
#3 |TOP TURBO BUMPER Q8 _ |VO Pwr. Drvr.| BLU-BAN| J9-P1 | YEL-VIO | J10-P4/5 | s0v | 20-1200
#10 | LEFT TURBO BUMPER Q10|10 Pwr. Drvr. | BLU-RED | J8-P2 | YEL-VIO | J10-pass | soy | 26:1200
#11 |RIGHT TURBO BUMPER Q1 |NO Pwr. Drve. | BLU-ORG| J9-P4 | YEL-VIO | J0-Pafs | sov | 26:1200 |
#12|LEFT SLINGSHOT Q12 |0 Pwr. Drvr. | BLU-YEL| J9-P5 | YEL-VIO | J10-P4s5 | 50v 25200 |
\#13 | RIGHT SLINGSHOT Q13 |/ Pwr. Drvr. BLU-GRN| J8-P& | YEL-VIO | J10-Pas | s0v | 261200
14| BASKET MAGNET | at4 |10 pwr orve| BLUBLK | ve-p7 VIOYEL | y10.p5 | sou -:fn?afg?n
#15|LEFT FLIPPER (50v REDIYEL) | Q15 |10 Pwr. Drvr. | ORG-GRY| Jo-Ps | BEDYEL [ j1o.pusz | soy | 221080
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 | VO Pwr. Drvr. | ORG-VIO | Ja-Ps | BFR-VEE| s10-p1i2 | s0v | 22900
Low Current Colls Group 1 __ 2isiesy 28, Gitews Bigms  foes — fowiis pow colcifom
#17 |FLASH FINAL JAM*1 Q17 | /O Pwr. Drvr. | VIO-BRN ORG | J6-P10 | 20v | #3068
#18 RAMP DIVERTER Q18 |IfO Pwr. Drvr.| VIO-RED | J7-P3 | BRN | J7-P1 | 20y | 32:1800
#19 [FLASH JUMP BALL"2 @13 |WO Pwr. Drvr.| VIO-ORG | J7-P4 | ORG | J6-P10 | zov | #908
#20 |WABBIT |_-;:_JLE VUK Q20 |NOPwr. Drvr.| VIO-YEL | J7-P6 | BEN | J7-P1 | 20v mggg;:gm'
#21|FLASH SKiLL*q az1 |io Pwr. Drvr.| VIO-GAN | J7-P7 | ORG | J6-P10 | 20v P R
#22| FLASH BASKET RAMP*4 @22 |l Pwr, Drve.| VIO-BLU | J7-P8 | ORG | J&-P1o | zov | #89
#23 | FLASH TOP-LT*2 TOP-RT"2 Q23 |1/O Pwr. Drvr.| VIO-BLK | J7-P8 | ORG | J6-P10 | 20v s
#24|OPTIONAL COIN ME‘i'IéFt G24 |I/O Pwr. Drvr. | VIO-GRY | J7-P10 | RED | J16:P7 | 5v ﬁ‘é!ﬂﬁjﬂ
Flash Lamps (FLASH) e O Bk L i Cotor 150 Commaty e e Vopage _BulbType

#F1|FLASH L ORBIT ARROW"1 Q25 |0 Pywr. Drvr. BLK-BRN| J6-P1 | ORG | J6-P10 | 2oy |, 2008
4F2| FLASH C-BALL ARROW"1 Q26 |0 Pwr. Drvr.|BLK-RED| J6-P2 | ORG | J&-Pi0 | 20v ,‘gﬁ:
#F3|FLASH B RAMP ARROW" 1 027 |l Pwr. Drvr.|BLK-ORG| J6-P3 | ORG | Js-P10 200 | oo
#F4|FLASH JBALL ARROW*1 Q28 |0 Pwr. Drvr. | BLK-YEL | J5-Pa ORG | J&-P10 | 20v | 508
#F5|FLASH R RAMP ARROW™ Q29 |0 Pwr. Drvr. |BLK-GRN| J6-PS | ORG | Je-P10 | 20v | 308
#F6 FLASH R ORBIT ARROW*1 Qa0 |0 Pwr. Drvr. |BLK-BLU| Je.Ps | oma | Jo-P1o | 2ov ioh fdaco |
#F7 | FLASH 3 BANK DROP *2 Q31 |110 Pwr. Drvr. | BLK-VIO | J6-P7 | ORG | Je-Plo | 20v | B8 .
#F8| FLASH POPS*a G32 |10 Pwr. Drvr. |BLK-GRY | J6-PB | ORG | J6-Pi0 | 20v | %88
Page vi Space Jam™ Find-It-In-Front: Dr, Pinball




- COIL LOCATIONS - | FLASH LAMP LOCATIONS

is directly

beiow tha
Magna
Jump Assy,

l.egand Male; D = CollfFlash Lamp mounled above playfiaid. . = ColliFiash Lamp mounlad below the playfietd.
o = Bulb goes through hote in the playfizid O = Bulb is under playheid insert @ = Bulb undar Mini-Mar (Light Cover)

| TYPICAL COIL WIRING ]

14003
Anode - Cathode
{Nnns-Bda?ded _ (Banded Side)
ide s

Power Supply
Volta ggp

Drive
Transistor

Find-It-in-Front: Dr. Pinball = Space Jam™ Page vii
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VeafFhodal 1S

g e CE NAME PHONE || # | STATEIFROVINCE NAME PHONE
1 | AL | Bimninoham Bimingham Vending 205-324-7526 || 26 | MO St Louis J, & J. Distrbuting 314-645-3393 |
2 | AR | N, Litle Rock Godwin Distribuling 501-753-1138 || 27 | MX | Col, Napoles James Indusiies 011525 E40: 1174 |
3 | AZ | Phoezix Betson Pacific BOZ2-233-0180 || 28 NS | Archdal Opermtors Distibuting 210-884-5714
4 | BC | Bumaby (Can.} [ Can. Coin Maching G04-420-4008 | [ 22 | ND | Fargo M.H. Associates; Inc, 701 -282-TETT
5 Buena Park Betson Pacific 714-228-7500 || 30 | NE | Omaha Gresdler Ameresn Dist. | 402-553-2812 |
| & | ©A | San Diego Betson Pacific F19-459-0871 || .31 | MJ | Sprnglisld Maondial Int'l, Disl, 201-467-9700
Fi | 5. 5an Francisco | Belson Pacilic 4150524220 || 52 | NV | Rena Reno Game Sales T02-829-2080
8 | o | Benvar Cal, Game Exchange 303-893-4300 || 33 | MY | Rochester Mandial Dist, 716-586-1100
8 Denvar Mauntzin Cain 303-427-2133 (| 34 | CH | Cincinnati | Allas Distributing | 513-771-1808
10| FL | Odando Birmingham Vending A07-425-1505 || 35 | QK | Tulza Galaxy Distribuiing, Co, | 818-B36-1166 _
11| HI |Ewa Baach 5oth Siate Coin Op. BOB-6B2-4561 || 36 | ON | Rexdale (Can} | Mew Way Sales A16-674-8000
12 | 1A | Des Maines Groater Amorican Dist. | 515-244-3828 || 37 | OF | Portiand American Coin S03-233-7000
13 | i Chicago Allas Distribuling 3122765005 || 38 | Hansalem Mandial Int'l, Dist 215-638-1122
14 Invemess James Industres 708-358-B000 || 35 PA | Fittshurgh Mondial Int'l. Disl 412-881-B504
15| IN | Indisnapolis J. & J. Distibuling 317-999-2530 || 40 Wilkes-Bama Hoth Novalty T17-B24.89954
| 16 | ks Lenaxa Birdt Distributing 013-883-8877 || 41 | PA | Caroling James Industies | 809-253-7140
17 Wichita United Distributing 315-263-6181 || 42 | Mamphis | Games Sales Co., Inc. | 801-525-8351
18 | KY | Louisville Kentueky Coin Machine | 502-056-5266 || 43 | TM | Memphis Grean G.AMES. 201-353-1000
19| L& | Molaire New Dreans Novelly S04-BAB-3500 || 44 Mashvillo Sammans-Fenninglon | §15-244-3020
|20 | 1y LE. Long Meadow | Gekay Sales 413-525.2700 || 45 | ., [Corsicana Maslar Sales | 503-B74-4740 |
21 Morwood | Mandial Int'l, Qist, 617-7TE8-9966 || 46 Dallas Commereial Music 214-741-6381
22 | MO | Baliimare Autornated Servicos 4105464100 || 47 | UT | Salt Lake City Struve Distrbulting 801-328-1636
|23 ] Farmington Hills | Atlas Distrbuting E10-615-1703 || 48 | WA | Seatlle Amencan Coin 206-764-9020
24 | Wyaming Atlas Distributing 516-241-1472 || 49 |\, | Green Bay Fionear Salas & Svo 414-468-5200
25 | MN | Bloomington Hanson Distribuling 612-884-6604 || 50 Menomonoo Falls | Flonser Salss & Sve A14-FB1-1420 |

Page viii

For Parts and Service, call your local distnbutor. The numbered

locations are general areas. View table and map for corresponding

numbered distributor. f your state/province does not have a distributor,

call the nearest state/province. Distributors and phone numbers are

subject to change. Call Sega Pinball, Inc. Technical Support with any
estions or if your distributor cannot help you, al 1-800-542-5377

or elsewhere at 1-708-345-7700).

Domestic Distributors

u
ﬂJSA or Cana

Space Jam™
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INTERNATIONAL DISTRIBUTORS

] AR
: Bk

International Distributors

T

# COUNTHY NAME PHONE (-011) || # A NAME PHONE (-011)
1_| Argentia, Urquiza Flarencia | 54-233-5532 18 | Holiand, Sittar Velimeier Automaton | 31-46-526-4444
2 | Australia, Matravilla Armusoment Machine Dl | 61-2-316-6000 || 19 | Hong Kong, Kwai Fong | Bondeal Limited 85-2-487-5089 |
3 | Auslia, Anslelden TAB Austria 43-72-297-8040 || 20 | Ualy (RSK), Semavalle | Technoplay Sa 33-54-000-0351
4 | Belgium, Brussals | Splin 5.4, 32-4-162-TE77 P21 | Japan, Tokya Data East, Comp. 81-35-370-0708
= Parkland 55-11-792-426864 || 22 | Koraa, Seoul | Myung Sun Trading [82-2-771-0461 |
L8 | Brasil Sa0 Paulo | Topway Commerclal | B5-11-278-6838 || 23 | Lebanon, Beirut | Tinker intl. Com. J5-7861141-3588
|7 Linlmasx 55-11-583-5615 24 | Maw Fealand, Aucklsnd | Ameo Machine Supp. | 84-0-B46-T608
8 Universe B5-11-575-0731 25 | Morway, Oslo Vendoomalic 47-2-216-0830
9 | Chile, Sanliaga Cuinza 56-2-H96-0167 26 | Portugal, Amadora Jacinto & Marlins 35-11-405-1868
10 | Denmark. Glostup Drau Dansk | 45-3-670-1087 27 | Singepore. SinOogpors Valibel Technologles | 65-748-8404
11 | England, London Electrogoln 44.51-065-6880 || 28 | South Afriea, Lalucia Unimae 27-3-152-5544 |
12 | So. Walss, Cardill Eleclrocoin 44-22.561-5100 || 29 | Spain. Mardnid | Dast Pim 34-1-541-7112 |
13 | Finland, Espoo Palika Ray Cy 35-804-37081 30 | Sweden, Bromma A-Gruppen Holding | 46-8-704-6570 |
14 | France, Aubanviilicrs FLF Sa 33-14-811-3131 31 | Switzerdand, Harkingen | Movamat Ag | 41-6-261-4081
15 | Germmany, Bedin Bially Wulll 49:3-062-0020 || 32 | Taiwan moc, Taipsi Heizn | Laxan Cotp, __ | BB-52-209-1722
| 16 | Gemany, Hannover Bally Wulff 49-511-358-5343 | | 33 | Turkay, icleveni-Istanbul | Emperysl on-212-663-2081
| 17 | Greece, Athens Alpha Distributing 30-1-554-1608 |

For Parts and Service, call your local distributor. The numbered

locations are general areas. View table and map for corres

nding

nurmbered distributor. |f your country does not have a distributor, call
the nearast country. Distributors and phone numbers are subject to
change. Call Sega Pinball, Inc. Technical Support with any questions or
if your distributor cannot help you, at 1-708-345-7700.

Space Jam™
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POWER REQUIREMENTS

This game must be connected to a properly grounded outlet to reduce shock hazard & insure
A &rmper game operation. See Sec. 5, Chp. 3, Cabinet Schematics & Troubleshooting (XFRMR Power A

iring Diagram), for transformer connections required for Normal, High. and Low Line conditions

Normal Line: 110v AC - 125v AC @ 60Hz |
Domestic AVG OPERATION MAX OPERATION |
uses Bn Sanr 250y Slo-Bio Fusa, | CURRENT 2.BAMP CURRENT BAMP
| WATTAGE: 320w L WATTAGE: 94DW
High Line: 218v AC - 240v AC @ 50Hz
Export AVG OPERATION | | MAX OPERATION
uses 2 X Save 250v Slo-Blo Fuses, CURRENT: 1.8AMP CURRAENT. SAMP | 8ampr i
[Englatid B Hang Kong use an Bue 2504 8B Fuse) | WATTAGE: 412W WATTAGE: 1145w ' 1832w"  W&; =
Low Line: . 95v AC-108v AC @ 50Hz/60Hz _ 2
Export Japan Unl'y’ ~___AVG OPERATION MAX OPERATION
psas an Baui 250y Slo-Blo Fuse -._,_JFrFtEN: 2.6AMP CURRENT: BAMP
WaATTAGE: 264w VATTAGE: 812w

WV A A S O S D S S A
TRANSPORTATION

To reduce the possibility of damaage, observe ALL precautions whenever transporting the game. Lower the back-
box and secure it to the cabinet with the Microfoam Shipping Shest sandwiched between — SAVE & USE THIS
MICROFOAM SHIPPING SHEET tor tuture use (Part N® 705-5017-00). Remove the legs and secure the game
within the transporting vehicle. Ref. Sec, 1, Chp. 1, Game Set-Up for assembly/disassembly procedures,

W AW A I I I IS I I Sy A
OVERALL DIMENSIONS 7 &

Shlppmg Crate

Dimensions
Height: 554" N
Width: 300" 293"
Depth: 31"
Weight: B300uws. (+H- 10ws.)

c A U T I O N

Al least 2 pepple are required (o move and 3

maneuver game. Use praper moving e

euipment & axireme care when fandling’

Notes: (37" =)

7 The Leg Levelers can add up to
134" MORE to the overall height.

i Theoverall FRONT & BACK
dimensions reflect the added
+114" height from the Leg
Levelers turned all the way in,

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

Page x Space Jam™




i, 7, \
1*:::; ..;_:\,"I I":
f?l’«'.;;'ﬂ!' 5y
kY =
i
Vi i
WL General Table of Contents i
= \\i“}, Ses Seclions 3& 5, Table Of Cantents, fordetalls of thal Ssciion and if's Chaplers Wy

WOW! Look what's new at Sega Pinball! Introducing..................Inside Front
» Backbox Layout Locations: Fuses, Bridges, Relays & ROMs / Quick Ref. Fuse Chart....|

S 31 To o ot 1 151 0 B A T 5 L AT < Tt e 5 R O o O e el e e e e R OO et fi
Il e B s s o B R R R R B s s iii
Diagnostic Aides ("Operator Alert..." & "Open the Coin DOOIM).....cvooveivirisvereereeeereeerinns iii
CPU DIP Switch Settings, Loc. SW300 CPU/SOUND Board..........ccooesiamiierssinmssoranies iii
BN BUMIMAIY TR i o sk s s s i S s s s e i iii
Switch Matrix Grid & Dedicated Switches and Lamp Matrix Grid.......coociiiiiiininnno v
Switch & Lamp Matrix Grid Loc., Typ. Switch & Lamp Schematics and Typ. 7-Seg. ......v
Coils Detailed Char TaDIB ..o ciismre e e mses e assbssr s rarssrns e s s eeessssnninsassnsans Vi
Coil & Flash Lamp Locations and Typical Coil Wiring ... Vi

b S I S O B o o e B s e S L A Sl i s e e Vil

B BT N S T O S s ot s B e S s W s s ix

B EEE R BTV . . ihaiiessbmiratneiir b on b e S S o N R S e B A

N T e T g oz L e APl s 5 o o P R I PP e o X

B OVORAT DITIBNISIONS v vosnsrsosrssassss sarsmssssssarsssrasreses sesmssessantsavsssssssssionasisiosrseavs v pomsivaailigons X

= Space Jam Game Manual General Table of Contenis ........ccccoeeeceiiiciiiiiiniisinis xi-xii

Chapter 1, GAME SetelUP .....cciiiiiininmississmissmsssmenssssmssssansssissssssssnsssasanns snasssnsanss ssspwarsses 1
#  Game Assembly ProCeduies .o i i v s bibdain i i st i s e 1
b Leg loveler AGIUSIMIEL ..o oeeeeeeiesirthrn s smdasesdnias e s hbbs s s st b e e e s s eanh e 2
> Easy Access Service System - 1 POSIHON ..........oocoveciiesinsmmsinnsmansissinis s sivanieses 2

Chapter 1, Game Operation & Features........ it snscsnss s sssannans 3
St of G amre E o r e S . i i s B T A S v S SR AN w A R 3
DURNG GEME FRAMNIES ..o ressssssrerrmesrsssnnssenmisnsmrase amsnressiiss isssbisssotss soves sdvovsansbman b Lo Ty 3
g o W) =y =T == (] = O ST UI TP 4

Chapter 2, Game BUISS . iiiuumaises inssssvesinssnms inasmnsisis issnssssnssssusanss saamssn shsnsnsenoissiasssspaeases 5
I R O s o o A S N R 5
Space Jam INStruction Gard COPY ....weeress sressssessssssssssiossisiiar s iibiis bl inaiiianzgs &

Space Jam Game RUIBS ..o isisnin st s a e ssesssengaraanees 4710

Chapter 1, Portals” Service Menu INTroduction ... s 11
» Portals™ Service Menu Table of Contents (View for an outline of this section) ............... 11

Portals™ Service Menu Access & Use / How to Use This Section.........oooooevininnn. 12/ 13

Portals™Saivite Ment 180N THBR ... civicvisrimmivesamnussrsris s s st sspsesas baassnanrsas s sait ssesss 14-15

Portals™Service Menu EXample.....imiinsamiimiimmiiii s msaserbssisissmeson 16-18
Chapter 2, GO To Diagnostics MenuU ...t s 19
Chapter 3, GO To AUdits MenNU ...t s e 32-33
Chapter 4, Go To Adjustments MenU.... .. e s s snsses 38-39
Chapter 5, GO To ReSet MEMNU ....cccorioriannsnstnsssmsmssssss et ms s s e 47
Chapter 6, GO TO FUSES LiSt .t s s 49
Chapter 7, GO TO HElP SCIEEM . i s smssa st s s s 51

OCT 986 Sega Pinball, Inc. Xi




SECTION 4 ...cieiieeeeiecrerssnssessesassssesesasassssasassassassasnsssassnnsassasnssesessnsnsasesannes 53
Chapter 1, Parts Identification & Location (The Pink Pages) .....cccoccvmeviccececeeieeennen. 53
Backbox - GENEBIAI PAMS........ccv ittt ea et e s eene 54
Cabinet - GENETAl Pams ..ottt et e et 55
Plavhield - EnRanil Parts o s mmsmmmmams s s s i s i v s s s i 56
Playhield - Hails-and Ball Glides. o i i i s i i s it e s 57
Playfield - Butyrate, Decals and MyIar......eeeee ettt s e e 58
Playfield - Rubber Parts (Rings Actual SIZ&) ...oooveeeeieeieeiieie e 59
Playfield & Cabinet - General SWIEhES ..o it e tis resss S enn e 60

B I O B, o o s B L L VT i 60
Plavliold —land- LI TR i e b o S R S T i 61
Playfield - Metal Posts and Nuts (Actual SIZe) ... 62
Playfield - Metal Spacers [ACtUAI SIZE) ...t 63
Playfield - Plastic Posts and Spacers (Actual Size).....ciciiiviiiiiiieicce e 64
Playfield - Wedge Base Bulbs, Sockets and Misc. Bulbs (Actual Size)........................ 65
Playfield - Small Bayonet Type Bulb and Sockets (Actual Size) ..o 66
Playfield - Large Bayonet Type Bulb and Sockets (Actual Size) ......ooooooeiiiieiiiiiieiirnns 67
Playfield - Light and Miscellaneous Boards... i R
Chapter 2, Drawings for Major Assemblies & Ftarnps (The Blue Pages} ..................... 69
Overview .. ; __ PR Ry Pt 1

= Major Assembnes Locarmns & Part Numbers ............................................................. 70
5-Ball Trough Assembly, S00-6119-15 (with Ball Trough Enter/Exit Scoop, 535-7329-01) ......... 7
Ball Trough Enter/Exit Scoop Assembly, 535-7329-07 ... iiiriimerrienraemarsserssrsrmsseene 71
Flipper (Lott) Assambly, SO0-B04- 12 i s S S v i s diiess 72
Flipper (Right) Assembly, B00-5344-D1.......cocminiimiiiiiiiimminiesssimsrmsiseiriisses 73
Ball Shooter (Plunger) Assembly, 500-B146-00.......ccoomimirriinreersin e sssienr e s 74
Autoplunger Coil Assembly, 500-6092-00.. PP DI
Autoplunger Arm Weld Assembly, 5006- Ei[}91 CID e N A i s T
Turbo Bumper Individual Parts, (Not available as an assembty] .................................. 75
Slingshot (Left & Right) Assemblies, 500-5849-01 (QtY. 2) ..vvvviiiiiiiiniii s 76
Standard VUK Assemblies, 500-5839-01 {CHY. 2} .oooiioiiiiiiiiiiinis e sasssssnmsesenssensnes 76
3-Bank Drop Target Assembly, 500-6150-00-43 ... 77
Magna-Jump Assembly, 500-8134-00-43 ... i 78
Magna-Hoop Assembly, 500-6114-00-43.........cooiiiiiaiiiiiernsierrerensmnereeessnmnmrereees e 79
Skill Shot Shooter Basket Assembly, 500-8125-00-43 ....ovviiviereiceciiecciiieciciiaiieeeaeen, 80

B Ramps - LOCAloNS & Part NUMDEIS ......ociiv s iivisisimisins eiisesrrsisniorissisisnns 81
Plastic Ramp Assembly; S00-6116-00-43 ...........viimiimaimianinaiminsinminas 82-83
Cabinet Back Panel Assembly, 515-6558-00-43 ..ot i B4
24-Second Shot Clock Assembly, 500-6155-00-43 .......civviimreriiomes e 84

= Schematics & Troubleshooting Table of Contents (outline of this section)}.................... 85
Chapter 1, Backbox Wiring (The YEllOW Pages)....ccceviemremieiiciccesse s cansesannesssseesens 87
Chapter 2, Playfield Wiring (The Yellow Pages) ...t 89
Chapter 3, Cabinet Wiring (The YelloW Pages) . ccccsnininianss s 95
Chapter 4, Printed Circuit Boards (PCBs) (The Yellow Pages).........ccooevcmninneciininnes 97
APPENDIXES BoH .ot v onisvaituns votvms i s #wRiss s ais b s o mbmiia 465 117
> Appendixes A-H Table of Contents (outling of this SECHOMN)........cvvevveiiiimiiniiniiiiannns 117
Appendixes A-H and Glossary of TS ....oouiiiniiiesen i 118-131
Pants Crdar CReakHAEINOEEE . it st imsst far rrsas s yars sana s rnsss 132
..‘\"\'\.\“1_\: U e e i g o h_'\;\ﬁ\\ \1,‘1\"1‘*..\\ e et ‘-._K_".,_\H\ ,_.,_-_L-::. ‘_m‘v_::; __-,_*M'\"'-".\:\ ) *._\._\_‘\1'
Limited Warranty, Cautions, Warnmgsx&ﬂotlces - In*mde Back
AN f 5 \.\ g OO 3 b 1 1
b « e \x\w_\. b ; :
xii : N Sega Pinball;Inc. - 2 D@T 96




Section 1 | Chapter 1 of 1
Game Set-Up

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

t. Open the top of the carton and lay it on its side with the bottom of the cabinet down. Using the plastic banding
strip as a handle, slide the game out of the carton. CAUTION: At least 2 pecple are required to move and
maneuver game. Use proper moving equipment & extrerme care when handiing. Pinball game is 300 |1bs.+.

2. Remoave all packing matenal. Save for future transportion the Microfoam Shipping Sheet (705-5017-00)
used to cradle the Metal Backbox against the Playfield glass while shipping. 4 cabinet |legs & levelers
{attached) are in the cormner packing material of the crate. Alarge Allen Wrench (use for securing the backbox]
is inserted and taped fo the rear of the cabinet. Miscellanecus parts are in the cash box.

3. Suppor rear of cabinet and atiach rear legs using two leg bolts for each leg. Support front of cabinet and attach
front legs using two leg bolis for each leg

4. While assuring that no cables are being pinched, carefully raise the backbox and secure it in its upright position
with the Allen Wrench in the hole in the back of the cabinet and rotating the wrench 270° (3 turn).

f_.'l

Remove the backbox keys from the playfield glass, unlock and carsfully remove the backglass. Set the
backglass aside.

&. Check all connectors in the backbox for loose wire terminations. Beseat any loose wire by pushing in on the
terminal. Push on all connectors plugged into the CPUW/Sound Board, 'O Power Driver Board, and the Display
Power lo check that they are properly seated, Ensure Fluorescent Light Tube is seated correctly. Check that all
fuses are seated properly.

7. Caretully remove the playtield glass and set it aside.

8, Bemove all shipping tie downs, shippin%blucks. packing foam, shipping instruction pages, etc. (if any) inside the
cabinet. HEAD ALL PRINTED INFORMATION! Shipping instructions, labels and/or decals describe warnings,
cautions, and/or important information specific to the game.

9. Raise the playfield and support it, by lifting the Prop Rod on the Right Side of the Cabinet and placing the
notched end into the hole on the under playfisld. See the illustration "Easy Access Service System” opposite
this page,

10. Check all cabinet cables and connector terminations on the playfield Light Boards,

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

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

13. With the Leg Levelers turned all the way in (1.25" from floor to bottom of leg), the game pitch is 6.57;
depending on the condition of the floor, adjust the Leg Levelers as required.

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

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

15, Carefully reinstall and lock the backglass.

16. INSTALL 5 BALLS on the playfield near the outhole and carefully reinstall the playfield glass. (Amount of
balls are always specified on decal attached to the lock down assembly.)

17. |f desired, make Game Pricing (Standard and/or Custom) and Add-A-Ball, Novelty, or X-Ball Play adjustments
at this time. See Section 3, Chapler 4, Go To Adjustments Menu, for instructions on how 1o enter adjustrments.
Follow instructions in the tables provided in the manual for suggestions of customizing changes.

Game Section 1
Set-Up Chapter 1
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How to Secure the Backbox Leg Leveler Adjustment
for Transporting

. This cabinet is designed to auto-

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

| Verify 6.5° pitch. Minor adjustment(s) may be neces-
sary depending on the location floor being lavel.

06 ] . e

L -

D " matically have a 6.5" pitch without
%‘ . any Leg Leveler adjustment!

= Step 2. Attach the four (4) Leg Assemblies to cabinet comers
- Caretully pullthe with the eight (8) leqg bolts provided. See Section 4,
= the “down- position Chapter 1, Cabinel - General Parts, for parl numbers.
4
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=
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i Sl i—_ i
| Step 1. '- P\
Ul i
lh!lg;i::l Lock — Ddh”]&!
| [Countof-Glookwite| Leg

Ens e | _..iI:I" o niod
ek

Step 3.

Pall out the Backhbox
Top SupI:ull Erackot

“EII ORI

o T At
i ?J'JF'I...’/J'/

;ﬁirgh ta the dowis i ;’:T_TEN t
e " 2x MU
= i
K ti ; Leg Leveler (turned
ﬂ F 1 all the way up)
P 3.2 :

T For customn adjustment greater than 5.5° can be
| acheived by turning out the rear leg leveler(s),
|| however, it is nol recommended.

Backbox Hingos will — : e =
.S i Easy Access Serwce System
- " N -1 Position

Careltully lift the playfield using the left and right ball
| guides upward (when lifted high enough support the

Step & | bottom of the playfield with your hands) until the
p . 4 prla'_u,rfleid is completely upright against the backbox.
Step 4. Falish the Srathat i ﬁlayiie[d will "lock" into position with the Keeper
Fusti he IR oy i PatabaL e Bracket in the cabinet, FPush the release butlon o
Ty rioving the game. | bring playfield down. Reverse procedure when
ol - | service is complete.
PeRilicn
az shown r:
‘..-—-“ i \'. .
; 4 '.
When bringing the Backbox i il
inlo the upright position, I LA
Hand-Feed the Cables 50 i S 1 B
they do not bind or pinch, by —mmm T |
I
I X '.
—
See Section 4, Chapter 1, Backbox - General Parts, T IJ
tor par numbers, i
Page 2 GEAEEI i\ Section 1 Game
oz Chapter 1 Set-Up
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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 BUTTON and a start-up sound is produced,
and the posted credits are reduced by one, I the last
Game Specific Adjustment, Novice Mode Enabled, is
changed to YES (Default = NO), the display awaits
choice from player 1 to select REGULAR GAME rules
or NOVICE GAME rules with the flipper buttons. |f the
player does not select rules, the game will default to
Regular Rules. After selection (or time-out default to
Regular Game} subsequent players can be added (up
to & can play!} by pressing the START BUTTON
before the end of ball 1. Note 1: The subseguent
players will play the same game (Novice or Regular)
determined by Player's 1 choice.

The display now indicates the player or # of players
selected from the total depressions of the START
BUTTON. The display indicates the ball in play, and a
ball is served to the Shooter Lane. An introduction is
shown followed by Skill Shot Graphics. Pressing the
START BUTTON after ball 1 of any E]ayer will start &
new game (il credits are available), but anly if the
START BUTTON is depressed for 2-3 seconds. This
delay is to avoid accidental "re-starts” of a game.
(Mote: Any !4 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 Flayers 2 & 4 (Team 2) are
displayed individually as well as the combined score
for both teams. Team Play only works in a 4-Player
grame. In all other cases, 1he individual scores are
shown.

Starting League/Tournament Play

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

Starting Pinball Wizard Play

After cradit is posted, while hnldinﬂ in the RIGHT
FLIPFER BIJ'F'I'DN, press the START BUTTON.
Pinball Wizard Play has now begun. The same as
League/Tournament Play, but concoaoh! so much
gosh darn harder!

Game Operation
& Features

Section 2
Chapter 1

During Game Features

Feature Mode & Combination Shots

Features are lit on the playfield and started by
completing certain play shots (2.9, completion of
target banks, orbit(s), ramp(s) and/or any cornbination
of the shots). Combination shots (combos) are a
series of shots compleled in many different varations.
Faor example, a shot to the Ramp with the ball being
returnad to the Left Inlane then immediately shot to
the Orbit of the playfield retuming to a Flipper and
then shot to ancther Ramp would be a hard combao
shot worthy of many poinls. These combinations vary
per game, For feature modes & combos cerain
points or awards are given after completion. Watch
the Dot Display for feature details, ete.

Multiball

Multiball is started after completion of certain Feature
Modes or may be a mode itsell depending on game
rules and dpia . Multiball may vary with the amount of
balls used in Multiball depending on game style
Typically, if Multiball play was short, a "restart” option
i given. Watch the BET Display for instructions on the
restart,

Replay Feature

Hepiag awards are given as the player exceeds a
H';gh rore Level during game play. This can be
adjusted with Ad%ysiment 3, Replay Awards
Default=CREDIT, adjustable). Players exceeding the

igh Score Levels can receive a CREDIT, an EXTRA
BALL, or SPECIAL. Adjust to NONE if a replay
award is not desired.
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© this number awards

End of Game Features

Game Endings

When all Iplayﬂr(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 (BSEE
Starting a Normal Game), Closure of the Plumb Bob
Tilt Switch according to the number of tilts set (Default
= 2, adjustable) or its prolonged closure will end the
current Ball-In-Play. Closure of the Slam Tilt Switch on
the coin door ends the current game(s).

Match Feature

At the end of each
ball, earned
bonuses are col-
lected. At the end
of the last ball of a
game (including any|
extra balls, if applic-
able), parned
bonusas are col-
lected, then the
system produces a
random 2-digit
number (a multiple
of 10; 00 to 90),
Matching the last
two digits of the
player's scaore with

a credit. In Adj. 11,
Match Percentage
(Defauli=7%, ad-
justable) can be
changed from
0-10%. Changing
the percentage to
0% displays the
"Match Animation”
at the end of the
game, however, will
never match (to
award a credit).
Changing this ad-
justment o OFF
will not display the
"Match Animation”
nor award a credit.

Section 2
Chapter 1

Entering Initials

If player achieved a new high score in any of the 3
categores (Regular, Novice or Wizard), the player
may enter his'her initials. To enter your initials, use
the left & right flipper buttons to choose letter or
character as seen on the Dot Display. Hitting the Start
Button locks in the letter or character and proceeds to
the next lelter. The game then proceeds into the
Game-Over Mode and then to the Aftract Mods. A
custom message (adjustable) can be displayed during
the Atfract Mode.

Manual Percentaging

This game is equipped with a Manual Percentage
Adjustment. As with our previous games, you can
gither set operator adjustments for a replay percent or
you can set a fixed replay score. See Seclion 3,
Chapter 4, Adjustrments, Adjustment 1 & 2.

If you set operator adjlusimenls for a particular replay
percent, the game will compute a recommended score
to keep the game at that replay percentage. Ifa
change is recommended and the game coin door is
opened, the display will indicate if the replay is ton
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 |evel. If you close the
coin door or enter the Portals™ Service
score change will be made.

enu, no

You may choose to ignore the recommended change;

for example, you may not think last week's players

were the usual crowd. Just close the door and the

message will disappear withoul altering the existing

level. Or you may choose to make a different score to

Eeat ladjustment; this is done by utilizing Adj. 2, Replay
avels.

Space Jam™
Starring Michael Jordan,
Bugs Bunny & Friends!

Let’s get ready to JAM!

Game Operation
& Features
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Space Jam Game Rules
Overview

Below is the Space Jam Playfield Shot Map showing the Major Shots in this game. For component names &
parts, review Section 4, Chapters 1 & 2. The rules in this chapter are numbered and divided into three groups:
Single Ball Play, Multiball & Jackpots, and Extra Features.

24-Second

Shot Clock 1 Target:
Super Duper Jackpo
3 Turbo
Fop Bumpers
3-Bank Drop
Left Targel: Sylvester,
Orbit Shot Lola & Tweelie
Hit Captive Ball ———
to Hit the Target Fllgléihl:ct?mrl
Left Ramp Shot
lo make the Upper
Basket Shots
Right
Ball Diverter on the Orbit Shot
Plastic Hamp
e
The Wabbit Hole: i
Start Features... w .
SN 2 Targels:
"2'and" 3"

Left

To the Jump Ball:
Lite the Lock and

N Full the Plunger &
= : iy make the basket.

v,

Eeturn Lane @ Lock 3 Balls
Left & Right :
Slingshots Right
Left Se— Return Lane
Cutlane o M
Lett & Right 3
Flippers Right
Outlane
Center /
Ball Drain Skill Shot:

TR0

IV SEEA AN

-]

‘n ANMIVERSARY
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| Space Jam Game Rules
Instruction Card

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

Copy & Cul

PINEBALL INE:

n
®
=
o
=
d
=
=
o
i

Fald Fold

SKILL SHOT Select desired award with flippers, then plunge ball through the Shoolar
Lane Basket,

BASKETBALL POINTS Earn baskstball points by shooting the Left Ramp Basket for 3
points or the Captive Ballior 2 points. Eamn Bonus Features al the point levels shown
(Lite Extra Ball, etc.)

MULTIBALL Shoot the JUMP BALL to Lite Locks and advance towards Multiball Shoot
flashing shots to score Jackpots and advance 1o Super Jackpot and Super Duper
Jackpat!

PLANETS Complele all 7 planals surrounding Michael Jardan to advance towards Final
Jam Mode, Each planet s lit as follows:

@ SPACE JAM complele 5-P-A4-C-E J-A-M Targets.

& FIRE complels the Right Ramp.

€} IN YER FACE complele the Capiive Ball.

€ SUPER JACKPOT scome a Super Jackpel during Multiball.
B REBOUNDS awardsd by crossing a Pop Bumper threshhold,

B FASTBREAK complate tha Taz & Roadrunner Orhits,

€& SLAM completo the 4 boltom S-L-4-M Lanes to increase the Bonus
Multlplier. Hint: use the Flipper Buttons to rotale the unlif Bnos

The remainder of this chapter contains the delailed Space Jam Game Rules. Please read through them for a
better understanding of the operation of this game. Some game rules. point values and/ar fealures may change
as production continues. The changes, if any, will be descrbe in manual addendums, if warranted. Please nole
' that some adjustments (see Section 3, Chapter 4, Adjustments) are designed to customize game play, (i.e. making
| it harder or easier as players get more familiar with the game),

. Code revisions and updates may change as production continues. Code updates will be made available to

distributors via ROM, diskette or modem. Changes, if an_F. will be described with the code updates. See the end
of this manual for "Appendix A - Pinball Game Firmware Table," for the latest revision code for all games prior to
this game,

See the end of this manual for the "Glossary of Terms," of words and acronyms you may not understand. If an
acronym or expression is not in this glessary, please call our Technical Support Department, so we may add it in
! the next game manual. Any other suggestions or comments are always welcome!

Page & Tﬁ% 13.&:':_ Section 2 Playfield Overview
= o Chapter 2 & Game Rules




SINGLE BALL PLAY

W) Use the flippers to select 1 of 4 Awards

7/ . showninthe dr'spfag. Plunge the ball through
.= the Shooter Lane Basket to collect the

| award.

| ﬁﬁ@;ﬁézﬂ ¢/ olnts

B esides regular pinball scoring, Space Jam
=/ also tracks your Basketball Points. Basket-
ball Paints are scored by shooting the

¥ | Captive Ball for 2 Points and the Left
Ramp Basket for 3 Points. Total points scored are
displayed along with the next award points threshhold.
Crossing award threshholds gives the player Bonus
Fealures, such as Lite Extra Ball, etc, The game
acknowledges Multiple Baskets In-a-Aow on the
Display. The Attract Mode Displays the initials of
the Player who has shot the most baskets in a row!

3 Lite the F-I-R-E Lamps by shooting the
Right Ramp. Spelling F-I-R-E starts the ON

= FIRE Mode, a 24-Second Timed Mode,
. where each basket scored al lhe Left Ramp

| AR

Basket is worth 10 Basketball Points. Wafch the
24-Becond Shot Clock before time runs out!

\ ?ﬁ‘}!f 7 EE gw

— Uuﬁj' ] - ol

%‘ } Complete S-P-A-C-E and J-A-M Stand-Up

i Basketball Targets to start SUPER JAM, a

= Timed Mode, where the player must com-

; | plete 6 shots on the playfield. Each shot is

accompanied by Jordan making 1 of & different spec-
tacular jams on the Display.

& Game Rules

S| the flippers o rotate the unliit lanes.

Section 2
Chapter 2

SINGLE BALL PLAY

_- cﬁ@mm @ﬂa!&@f&”@@ﬁ;
4 CTompleting S-L-A-M Lanes (The Right &

’v)° Leff Outfane and Right & Left Return Lanes) .
advances the Bonus Muitiplier. HINT: Use

vi
L
=
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T
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grast @.{fé)’%&f&w‘% .;@jffﬁmfﬁswa%;@
3 Completehe Orbit Shots (Tazmanian Devil
“' & Aoad Runner) to start the FAST BREAK
L ¥ Hurry-Up, a Timed Mode, where the player |
i i shoots the Right Ramp as often as possible .
before time expires to earn the rapidly changing award
value shown in the Display.

- | r{‘-m@fa ﬁz{ﬁwmyr)aﬁ
(.3 Pop Bumipers score 1,000 Points per Fop.
57" At each Pop Threshhold, Pop Awards are

increased by 1,000 Points to a maximum of
s | 10,000 Points per pop. As Pop Threshholds
are achieved, the player also receives 100K, 200K,
etc. to a maximum of 900K. The next Pop Threshhold
appears in the Display as Pop Bumper Hits are scored.

/| Supes gFops
W When Super Pops are active, the Fla}rer
receives 20,000 Points per pop. All Fop
Scoring Threshholds, Awards, and Bonus
Features remain the same.
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SINGLE BALL PLAY

e

'..; - N

”r'll”ﬁ-"}:t?ll'yl 1“||| I._.I

il a g £
\ Websie ghiole

4 Lite Jordan's Jersey Number by
. completing the "2 " and " 3 " Stand-Up
Targets located at the Right Ramp to
: ! aclivate the Wabbit Hole Mystery Feature.
Enlerlhe lit Wabbit Hole to collect the Bonus Awards
and other Timed Features.

': j&r_ﬂ = -"f’ C: .a.t:]l'_.r,"i BT
N’LB Various E‘askerbaa’.l’ Timed Features exist in
S the game. These can be started from the
=_ - Skill Shot, Wabbit Hole, or by crossing a
: Pop Bumper or Basketball Scoring
Threshho.fd The Next 5 Rules (11 = 15) explain
these Timed Features:

fui U gfw Fass

Complete the Drop Targets to start IN YER

@ FACE. Shoot the Captive Ball upto 3 times
belore lime expires to collect 200K, then
' EDDK dnd hnail',r 400K Points.

b7

Section 2
Chapter 2

SINGLE BALL PLAY

Jwn=]

Help Michael Jordan make & incredible
Baskets by completing the & major shots in
th ame as lhejy lite 1 at atime. (The big

i Arrows will guide the way!) Hurry,
befare t|me runs out!

Derense Gy
hoot any Drop Target tSyluester Tweetie
, or Lola) within 20-seconds to lock-in the
Countdown Value shown in the Display. If
! successful, the plaﬁer gets ancther
E{! seconds to shoot any of the & major shots (watch
those Red Arrows!) as many times as possible o
repeatedly earn this value.

MULTIBALL & JACKPOTS

Deap-2

o A 2-Ball Multiball Mode. Shoot the flashing

. Jump Ball or Right Ramp Shot, then make
a basket from the Left Ramp. Repeat this

: T!JEHCF as often as possible to Collect Big
Pomrs This Mode ends when ane or both balls drain.

grull Couet g j"*‘uﬁ&%

A 5-Ball Multiball Mode in avhﬁ:'é each of the

| 6 major shots in the game score a base
EGGIJ Foint Jackpotl. Every switch closure

v ' adds 2,500 Peints to the Jackpot which

continues to grow and grow! The Mode ends when

anly 1 ball remains in play.

[ite the Fosk: |- 23
="
-4 Shoot the JUMP.BALL (Lite Lock, Lock 1,

Lock 2, Lock 3) to advance fowards Multi-

ball. Once Multiball starts, shoot the Right

i * Ramp for a Jackpot or the Left Ramp
Baslﬂat h::r a Double Jackpot. Doing this lights 3
more Jackpots at the Left Orbit, Right Orbit, and at
the Jump Ball. Completing these 3, lites the Super
Jackpot at the Captive Ball. Gﬂmpletmg this then
lites the "Lite Super Duper Jackpot” Lamp at the
Right Ramp. Shoot the Right Ramp to start the
"Super Duper Jackpot" Mode, a timed mode, where
the player must shoet the Super Duper Jackpot
Target located at the center top of the playfield. Score
it and play contines back at the first Jackpot.

o) tubetball Raséa:

\ F‘Ia}rers may be offered a chance to restar
Muitiball if they performed like a bench-
warmer. Shoot the Jump Ball before the

£ - timer expires for a 2nd chance to play

Mu!ﬁba.-‘.f.

Playfield Overview
& Game Rules




MULTIBALL &

JACKPOTS

—

=

3 The game fas 7 Planets located around
Michael Jordan. The Planets denote
various game fealures:

" SPACE JAM is lit by completing S-P-A-C-E
- J-A-M.

* F-I-R-E is lit by playing ON FIRE,

* IN YER FACE is lit by completing 3 hits on the
« Captive Ball.

@
2
®
@ SUPER JACKPOT is lit by scoring a Super
G
6
Z)

. Jackpot during Multiball.

" REBOUMNDS is lit by crossing a Pop Bumper
- Award Threshheld.

* SLAM! is lit by completing the Return Lanes
« & Outlanes.

* FAST BREAK is lit by completing the
. Tazmanian Devil & Boad Aunner Orbits.

When the player has lit all 7 Plansts, FINAL JAM will
lite at the Left Ramp. Make a Baske! from the Left
Ramp to start FINAL JAM,

In FINAL JAM, the player gets 60-Seconds of
continuous 5-Ball Multiball play. Shooting the Left
Ramp for a Basket collects a Final Jam Jackpot.
However, if the player can Lock-a-Ball in either the
Wakbit Hole or the Jump Ball Hole, the Jackpot
Value willbe DOUBLED forabriefl period. Ifa
player can Lock-a-Ballin Both Holes, the Jackpot
Value willbe TRIP LED fora bnef period. After
60-Seconds, the flippersare turned off, all
remaining balls will drain. Then, 1-Ball is placed
back into play and the game continues...
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EXTRA FEATURES EXTRA FEATURES

Comblration §hots
Space Jam feafures several Multi-Way
Combes. These Combo Shots involve

by
E natural sequences of key shols in the game.
b ¢ Several undocumented difficult combos may

also be present,

trd of _Ball Benws
c]ﬂ}fers receive 10K aneach Basket, Left &
e - ﬁfgh.r Dﬁﬁs anthlji:ght Ramp shot made,
i :.-’ nioazy e I plus 30K for each Planet collected al the end
A \ng/ﬂzz £ + of each ballin play. Other Special Bonus
xtra Balls €an be lit or eamed by crossing a Calculations may be present,
Basketball Scoring Threshhold, by com-

leting the S-L-A-M Lanes, from the Wabhbit
ole, or by completing the IN-YER-FACE

it JZ‘E@ Buzzei
=
When you Jam with Monstars, rules and

point values are subject to change without
. notice! Remember, no game is over until the
= final buzzer sounds!

| &peetal
Y 3 Specials can be |it or earned by crossing a

. Pop Bumper cor Basketball Scoring
Threshhold, or from the Wabhbit Hole.

Section 2 Playfield Qverview
Chapter 2 & Game Rules




CETTEEEN ~ Chacter 1 of 7|

Portals™Service Menu Introduction

: _ Section 3
[PERTRLSE Table of Contents

Chapter 1, INtrodUCHION ...uveeccersersresnes s e ssssssissns s sa s ss s s s st sas s san s s s s mnsaranemnis 11

Service Switch Set Access & Use / How to Use This Section.. rerermssrrssastesnsssssnnsnannnnnns 1 2= 13
Portals™ Service Menu lcon Tree.. R e e R RS R ATl
Portals™ Service Menu Exampla b s R S B e s e L 1D

Chapter 2, « Go To Diagnostics MENU & OVEIVIBW...ennoeoosrersressermmssseessreanernseseessesas 19

ss Go To Switch Menu... R R e R e B
ees Switch Test / Active Switch Test / Dedicatet SWILCh TESt ... ...rwususurssecsessresmssaressssases 20
o Bwitch Matrix Gnd.. e S A
m Switch Matrix Locations, De:,crlptmne & Part NUMBES ......ooo.ooooooeeisiecvecsssesssssseesmresssssiiiann 21
0o (B0 TO 0Tl VIBIIU e connomeiciisanrnsmsssnsnsssssnsssmmssnnsssnsn saninsassit snbbnssiFan anmns us nsdu s a4 aes 14 PRT ST S e rEE s e mmnes 22
sees Single Coil Test/ Cycling Coil TEST ..o s s 22
H F‘lar‘flPld Flash Lamp & Coil Locations... B S i DTS L ot K
o Coils Detailed Char Table... i S T e s e e o AL
#s Go To Lamp Menu
e=e Single Lamp Test I Test All Lamps
o Lamp Matrix Grd ..
sss Row and Column Larnp Test...
o Lamp Matrx Locations...
== Test Flash Lamps
88 ClEAF BAI TTOUDN teveieriirerersisnnssssrsbressssssassssmns snss st sissssssasassonsnnmnnmnmssnas s44440000imts tans nmnmsnssssssssras
== Technician Ale e - S SRR e PR
00 SOIVICE PHONME # . ..o vcoiieiieisieasaciviaesi baseasinonsasnss iansiissst shastassasssns isasan suomsensasnssasdssnsnisiustissmiosssssss b
o0 BaGin PIAY TEST ..oioiiiiiriiusmeisaessmsisiissseshe e ie s s s st s s 1S SRS AR b R4 et s 28
== Fire Knocker.. EB
R P R RN .
1 Speaker Phase Testmg B O - -
== Begin Burn In .. 25
ss Dnt Matrix Test & Dot Matrix DtsplaEExplamed 29
=+ Space Jam Specific (7-Segment LED Test & Jump Ball Test} vresesssrsnrassnsamsenssnansant siss O
ﬂr Pinball (Flow Chart Menus: Flipper, Coil, Switch & Lamp] i B R e [

Chapter 3, ¢ GO TO AUdItS MENU.....oooecicctinissnssrsnasas s caniasstasasnsnsessassasassnsasras s mnarass 33

o Game Audit Table.. R . 0 S
== Earnings Audits Audits 1-12} T L AN e L i T R L L S e b e (L
== Sega Audits (Audits 13-55) ... T Tr oy . 34-35
»= SpaceJam Audits (Audits 56- 99} .. 35-37
== Go To Printer Menu... 3?
es= Quick Printout / Full Printout / Reset Printer (N" of Coples Pr:ntad] SO -

Chapter 4, « Go To Adjustments Menu ... nimiimmnrnne s 39

ALl o Game Adjustment Table.. .38
=« Seqga Adjustments {Ad;ustnants 1- 43} .. 39-43

=+ Space Jam Adjustments [Ad]l.lstrnants 44+ R A e S e

_ m ' se Custom Message (Direct Access fo A t]ustn'u=.-|'|.t25]}r vassssrersenna 36

=]
=
=
=
=
o
=
m
=
1
)
L
a
v

=+ Film Star Reset (Special Factory Reset Settings for the Home Enunmnment] .46
Chapter 5, ¢ GO TO RESET MENU.uiuruisrreeeceiciisiaterasssssssssscss e sssnsssasassas s assasmssssssssses A7

RESET =« Factory Hesatfﬂeset Coin Ji!luu!:llts;r Reset Game AULitS ......ccoeeeemremenneressnisssssssnsssnsnssesen 47
2 Example.....ooeean B R R P

Chapter 6, » Go To Fuses List ..'.'.'.'T.'.'.'.'ZZ'.'.‘IZ'.'.'ZJIl'.'.'ﬁll'.'.'ll'.'.'.‘:‘.‘.'.'jjl'.'.'.'j'.'.'.'jZl'.'.'llZ'.'.'.'ﬁZ'.'.'.‘ZZ'.'.'.'JJl'.'.'lil'.'.'lllliﬁ
FUSE El. Examp!e

‘? Chapter 7, « Go To Help Screen ..'Z'.'.'.'.'ZZ'.'.'I:Z'.'.':Z'.‘.'.':Zf.'.'.' e —— ]

=+ Go To Help Screens (Multi- Leuel}
ﬂﬂ'—F n Problem/ Solution Ta(ble..,.......

Bullet Legend: » Fn:lrn Mahn ?del u Luval 1
e S Enu gval
wes From

o Addedgin?n rrr.ahnrs ?Tnstmu:t:nn

Portals™ Service Menu Section 3
Introduction Chapter 1




L
m
M
=2
o
=]
w
a
Q
=
S
-+
=
=]

Service Switch Set (Red, Green & Black Buttons) Access & Use

Open Coin Door and view Service Switch Set (see figures below). The Memory Protect Swilch is now disabled;
when changing adjusiments, leave the coin door open, so changes can be made. Please ensure the Playfield
Power Interlock Switch is pulled out for Coil and Flashlamp testing (this is required).

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

Step 2 v
Move Ihmugh tha menus by pushing the
Red "LEFT" or Green "RIGHT" Buttons.

Mate: Pushing the Left or nght.ﬁlp pEr
Buttons oparaiss in the same way.

Step 1
Enter tha Portals™ Service Menu by
pushing the Black "BEGIN TEST™ Butlon.

ep 3
Salact or activats bcgns by pushing tha
Black "ENTER" Button,

Motar Pushing the Start Bulton

e, . o operates in the samea way,
LEFT RIGHT ENTER
| PORTALS™ |
@ Adding Service Credits (will not
operate in Service or Volume Modes):
RIGHT
FLIPPER
Step 1 Fogris
Recai ice credits by pushing th START ON
Croen “SERVICE CREDITS” Button, FIEIEF'?EF! BUTTON (Move ?'Eht}
o
This buttan allews the technician lo add BUTTON (Enter) (Increase)
Saryice Credils without adding any counts 1o (Move Left) :
the Coin Audils. Up lo 30 crediis can be applied or

I[moE
(] LT RIGHT m’.v
 |PORTALS™
T A )

@ Entering the Volume Menu (wil
not operate in Service Mode):

Step 1

Enter the Volume Menu by pushing tha
Aed "VOLUME" Button.

RIGHT  ENTER|

~ |PORTALS™ <
R LT R T |
Step 2

* Decreasavolums by pushing the Red "LEFT" Button.
* Increase volume by pushing the Green "RIGHT" Bulton,

MNoie; F‘ushhgma.LaEur Right H'Fﬁﬂ“mﬂﬂ- i
raies n the sama way, Cnce a & mads,
. meny vnllaumgﬁcaﬂy'mn mafowsaconds,
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Switch

IMPORTANT NOTE:

Ensure the Playfield Power
Interlock Switch is pulled
out, This is required for
Coil and Flashlamp Testing.

-Red Button- | |-Green Button-| | -Black Button-
"Volume" "Servica Credits"] | "Begin Test"
ar or or
IPLé'ftI-IF erightH "Entﬂl‘_"
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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 operalor on how to move through the menus. It's simple, easy and fun to use!

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

Looking at the Video Display you will momentarily see the introductory screen "Service Menu" with a satellite
flying from right to left pulling a banner "Portals™ © 1996 SEGA PINBALL, INGC.," followed by the MAIN MENU:

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

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

For diagnostic purposes, be sure the Playfield Power Interlock Switch is pulled out so Playfield Power is nol
disabled.

The MAIN MENU now appears with the "DIAG" /con (DIAGNOSTIES MENU) flashing:
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ol
As the operator views the Menu Screen(s), the ™R MKt symbols indicates that there are more Jeons to select in
sach direction. The /con selected will blink. Pushing the Black "ENTER" Button (or Start Button) will select the
feorrand the Menu Screen will change to the menu selected. Select the "PREV" lcons to move backwards
through the menu levels. Select the "QUIT" lcon to completely exit the Service Mode.

View the Portals™ Service Menu lcon Tree on the next pages for a complete overview of all menus used in this
system. \iew the last chapter (HELP) if more informalion is required. Selecting the "QUIT" fcon 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" Jeons.

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

Portals™ Service Menu Section 3
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Portals™ Service Menu Example

This example will demonstrate activation of leons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" fcon (GO TO SWITCH MENU). In this menu, the switches can be tested individually and also all active
swilches can be tested. Use the same technique to access all the fcons 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 1o the chapter in this manual exp aining the icon(s) selected.),

If the display is in any other menu other than the MAIN MENU, use the Red "LEFT" & Green "RIGHT" Buttons
lo select the "PREV" lcon and fress the Black "ENTER" Button io activate the ICON thus meving 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 leon is shown preceding
the text. Find the lcon in the Portals™ Service Menu by navigating with the Red or Green Buttons. Each
chapter started is from the MAIN MENU. Within the chapter, the sub-menu's will be covered sequentially with
their explanation & function. If the operator "gets lost”, select and activate the "PREV" Jeon until the display
indicates MAIN MENU. For more help, see Chapter 7.

{::I The "MORE" symbols are indicating that “more icons” are available which don't E:J\,-.
appear in the display and which way to move the selection to view the feons,

FORE MORE
Important Note:
- Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" lcons.
| [BREUW  /fno Jcons appear in the display because of a testing function or special display (e.g. Help,
FRE Schematic Display, efc.), press any service button to exit to the previous menu or sub-menu.

| A, Selecting & activating the "QUIT" r . Selecting & activaling the "HELF‘"_ feon will
‘ﬁ BUTy /confrom any display will exit the Bl show a help screen. [An explanation of each

. Service Session, HEL Mini-lcon at that level will cycle continuously
CHE ' until any active button is pressed.)

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

GO TO switcH MENU [BiEE

The DIAGNOSTICS MENU now appears with the "SW" Jcon (GO To SWITCH MENU) flashing. Press the Black
Button to activate this icon. This will bring up the SWITCH TEST MENU.

Page 16 :
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The SWITCH TEST MENU now appears with the "TST" lcon (swiTcH TEST) flashing:
Press the Black "ENTER" Button to activate this icon, This will bring up the Switch Test Display.

”H‘“ = |4 43
“ ACT| DED |FREWBLITIHEL

sSW SWITCH TEST SW

The Switch Test Display now appears.

SWITCH TEST
NIORNE

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

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

m
c
=)

-
J
o

v

PLUME BOE TILT

bl RETURN #01 CPU/SND
CN7-P1 U401
CRN-ERN DRIVE CN5-P1 ©O1

An example is shown with Switch #01, Plumb Bob Tilt, selected. The display describes the switch in the Switch
Matrix which includes the name of the switch, the Return (Row) Wire and the Drive (Column) Wire, drive
transistor, the part number (not shown in the above example) and the "Pin-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 bottomn of the
display. In Switch Test, if the "Leit Arrow” or "Right Arrow” fcan is activated, the display will go to the previous
tests (Active and Dedicated Switch Tests). Use the Red or Green Buttons lo change the selected ICON to
"PREV"/con. Press the Black "ENTER" Button to go to the previous menu.

Note:
In Dedicated Switch Test, the Flipper & Start Buttons are 1o be used instead of the Red, Green & Black
Sarvice Buttons, as these buttons are deactivated for this lest.

Exit out of the sub-menu by activating the big "PREVY" /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.

Portals™ Service Menu Section 3
Introduction Chapter 1




Exiting the Portals™ Service Menu

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

ALD | AD.J |RES

QUIT THIS SESSION

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

Your Notes
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Section 3 Chapter 2 of 7|

Go To Diagnostics Menu

Special Note: |fthe display flashes "OPEN THE COIN DOOR" the game is indicating that memory has
been corrupted, This is caused be either failure in memory (e.g. batteries are dead and/or faulty RAM) or upon

installation of updated version of game code. Opening the Coin Door will initiate a Factory Restore, by opening
the Memory Protect Switch, Check battery voltage at CMOS BAM with the power off.

Overview

The Portals™ Service Menu System provides tests for sounds, displa}r, lamps, switches and coils. Each feature
may be tested manually or automatically after entering the Portals™ Service Menu (see Chapter 1 of this
seclion). Select the "DIAG" leon from the MAIN MENU 1o go to the DIAGNOSTICS MENU. The automatlic lests
{e.g. Cycling Caoils, Flash Lamps, etc.) may be used for a quick verification of automatic test functions and the
manual lests (Begin Play Test, Single Lamp/Al/Row/Column Tests, etc.) may be used for troubleshooting.

During game play, activation of switches and operation of coils with asscciated switches are monitored. If the
CPU Board does not detect a switch transition ("Stuck Open" / "Stuck Closed") for 50 gamnes, it is considered
faulty. When operation of a coil should close or open a swilch and does not, the coil is considered faulty. In the
Attract Mode, faulty switches and coils (if any) are reported (Select the "TECH" feon, Technician Alerts, from the
DIAGNOSTICS MENL‘]. Mote that reporting of an unused switch does not constitule a problem and that a bad
coil could mean that the associated switch requires adjustment.

"GD TO DIAGNOSTICS MENU

Zi=" | With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "DIAG" fcon in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right" Buitons
(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. E‘
AL
The "MORE" symbols are indicating that "more icons" are available which don't I:} _E_
MORE SPPear in the display and which way to move the selection to view the /cans. MORE m
=
Important Notes: -%
" Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" [con from any z
MENU by selecting & actiualgng the "FREV" ﬁ‘ display will exit the Service Session,
leons. If no leons appear in the display
FREW pocause of a testing function or special I:!HIT'-

[PREW display (e.g. "Help"), press any button to exit.  |DUET

f@—.J Selecting & aclivating the "HELP" lcon from [=j# In Diagnostics, selacting & activating the "-" or

? any display will show a help screen. (An "+" lcons moves lest forwards/backwards.
explanation of each Mini-fcon at that level will g Selecting & activating the "RUN" Jcon repeals

HELF] cycle continuously until any active button is ! the test on the coil or flash lamp left off at.

[ pressed) 44 M Selecting & activating the "ARROW" lcons
moves betwean tests in the sub-menu.
DEAL Selecting & activating the "DRAW" Jcon will
shaw the schematic for that switch or coil.

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

In Coil Test, ensure the Power Interlock Switch is pulled out. (See Access & Use of Chapter 1 of this section for
the location.) If the switch is not pulled out, the coils and flash lamps cannot be tested (32v DC and 50v DC are
disabled), Closing the Coin Door will autornatically reset this switch, Coils and Flash Lamps are checked
manually in Coil Test. To automatically check coils, go to Cycling Coils from the COIL TEST MENU. To
automatically check flash lamps, go to Flash Lamp Test, from the DIAGNOSTICS MENU.

Portals™ Service Menu Section 3
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‘ﬁ#\ GO TO SWITCH MENU

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

|- “=| Switch Test
| :

_ To initiate, from the SWITCH MENU, select the "TST" lcon with the Red or Green Button & press the
'T&T | Black Button. In Switch Test, close each switch and observe the disgta'_.-'. The display will describe the

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

ﬁ-"'- Active Switch Test

To inftiate, from the SWITCH MENU, select the "ACT" lcon with either Red or Green Button & press the
AT | Black Button. If still in a previous test, select the "PREV" Jcon to return to Switch Menu or selecting

gither of the "ARROW" lcons will move through the tests. | any switches are stuck closed (or made from
the presence of a pinball), the displa seauences through the Switch Names, Return (Row) Wire, Drive {Column)
Wire, Drive Transistor, Part N®, and the "Fin-Outs" from the CPU/SOUND Board. This evcle continues until all
switches are cleared or until the test is exited,

E Dedicated Switch Test

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

which includes the Switch Name, Beturn (Row) Wire, Drive (Column) Wire, Part N2, and the "Pin-Outs"
from the CPU/SOUND Beard.

Typical Switch Schematic & Side View Dedicated Switch Schematic

Yool Switch Dria W] Flow. Switch flslum 'Wirs) Dedieated 5w, Inputs Growmd
GRN-XXX kg ote WV H 1=K Gigcy BLK

ND. cu:m. | ' N:. . N.O. COM. 1_,.
Swith e e Torelau iy Ctig A

SWITCH MATRIX GRID
2 3.

e g
o2 T a8
- anﬁ'-_m GAN-GRY
‘CN5-Pa CHE-Pg
TP LEFT
DRGP i TURED CUTLAMNE FLIPFER
BOTEOM EMTER d SUNMPER GRY-BRHN | aUTTON
T : E 57 | CHE-P2
2 4TH COIN HAMK 5[ P JACE EXTRA LEFT LEFT 2 #2 LEFT
T S5L0T pRoF JAM BALL TURED AETUAN N FLFFER EDS
WHT-RED WD SREE £ =81 BUMPER LAMNE GAY-RED || (Erd-ct-Stroke
CN7-P8 o it CHNE-P3
3 BTH COIN E-BALL TOP 5P AIGE RHEHT LEFT 3 43 FAIGHT
uspo  § sLoT TROUEH DROP DASKET JAM DRET SMESHOT FLIFEER
WHT-ORG #1 TOP MALIE St TOP GRY-ORG | BLUTTON
CHT-PT 2 =SV v | i CHNE-P4
4 RGHTCON | 5RaLL S AioHT SPALCE RIGHT | ricHT i 4 FIGHT
U400 ELOT TRADLGEH N FIAMF JAM OREIT OUTLANE FLIFPER E0.5,
WHT-YEL w2 £ S LEFT g-U EOTTOM = GRY-YEL | [Endol-Syoke;
CN7T-F&E : CHE-FE
5 CEMTER 5-HALL = RIGHT SPAGI B JUMP 5
U401 COINEBLOT | TROUGH FAMP JAA BALL HOT
WHT-GRN § /DBa E3 I, E-U RIGHT =T} VLK
CHT-P5 [fe ok il 53 i
B LEFTCOIN . | 5-BaLL RIGHT SKILL SPAGE WABBIT START RIGHT B FEVOLUNE
ET ] sLOT TROUGH HAMP SHOT £ AM HOLE BTN SLINGSHOT {RED BUTTON}
WHT-BLU it EMTER BASKET 540 YUK GRY-BLU § (Mommaly {In
CNT-P3 | 3a | CHE-PE | LEST)
T 5TH CoiM S-BALL RIGHT SPACE LEFT T #7 SERV, CRED.
U404 SLaT TROUGH RAMP S I AIM ORBIT {GREEN BUTTON}
WHT-VIO VUK OPTO | EXIT CET] BOTTOM GRY-VIO | (Nomaly  {In T
CHT-F2 [ 7 | ] s | CNE-PD § BIGHT)
ERAE SN SHOOTER CAPTIVE §| SPACE LEFT ] ¥8 BEGINTEST
P LTy I?T LANE EALL JALM ORBEIT : (ELACK BUTTON)
WHTGRYl Y] TOp GRY-BLK: Y {Mommaly  [In Tast:
CH7-P1 o & CME-P10: | ENTER)
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Switch Matrix Descriptions with Part Numbers and Locations

The switch locotions cormspond with the Switch B7 in the table below and the Switch Matrlx Grid,

41 SA e 423 g ad

e
LW R

Switch Matrix Description

| ParthNe |

Mole: The ¥ Cain Switch (lo

| iz 180-E091-00
E: 7 CEHEW e AP TR S iy
2= | 1| 2 |4TH COIN SLOT 180-5024-00 |
a* 11| 3 |6THCOINSILOT {Future Usa)
4* 111 4 [RIGHTCOINSLOT
5+ | 1| 5 | CENTER COIN SLOT / DEA | 180-5024-00
6* |1 | 6| LEFT COIN SLOT
ol B 1 L7 | (Futura tiss)
-.-:'_.'.‘. 1 5 g = e e I .':__:. ; .
ELEAEE e
g0 2 |2 = =
11 | 2 |'3- | 5-BALL TROUGH #1 {(LEFT}
1212 |4 |S-BALLTROUGH#2 180:5118-00
: 43| 2 | 5] 5.RALL TROUGH #3
This Ram| 14 | 2 |6 | 5-BALL TROUGH #4
SHOWT T 550 J
par:iéi an 15 | 2 | 7 | 5-BALL TROUGH YUK OFTO 'HF,';[;”’S ;zg_g{gg_gg
;;_,‘;‘i,fjn~ 16 | 2 | 8| SHOOTER LANE |500-6095-00
far clarily, 1718 [ 1 | 3-BANK DROP BOTTOM [
' | 48 | a | 2| 3-RANK DROF MID 1B0-5104-00
19 [t
12013 | 4 e S | R
aqll 2 |5 [ R T s R
22 |31 6| RIGHT RaMP ENTER |
0-5145-00
23 | 3 |7 | RIGHT RAMP EXIT s
24 | 3 | 8 | CAPTIVE BALL 500-6118-00
25 | 4 11 | TOP BASKET ENTER 180-5145-00
gl 4 |2 ERUGERS S T e
27 | 4 |3 | TOP BASKET MADE 180-5145-00 |
28 [ 4 | 4 | QIGHT RAME S-U LEFT
d & 500613802
2a | 4 | 5 | RIGHT RAMF 5-U RIGHT
30 | 4 | 6 | SKILL SHOT BASKET _ 180-5153-00
a1 4|7 R e L N
2| 8 |NOTUSED - : e
33 |51 | (sIPACEJAM S-L
34| 5 [2|s(PiACEIAM S-U
35| 5 [ 3] SP{ AJCEJAM S0
36| 5 [ 4 |SPal CIEJAM S-U i 500511800
37| 5 | 5 | SPACIE 1JAM 5-U |
38 15 |6 | SPACE( J )AM 5-U
29 | 5 | 7| SPACEJ A M 5-U
40 | '5/['87] SPACEJA[ M) S-U
41| 6 | 1 | SUPER DUPEHA JACKPOT S-U) 500-5252-02 |
42 [ & | 2| EXTRABALL 5-U 500-6118-00_|
43 |8 | 3| RIGHT ORBIT TOF :
Switches 500-5707-00
P, 44 | 6 | 4 | RIGHT ORBIT BOTTOM e |
Cabinet and on g 45 |6 | 5.1 JUMP BALL VUK 1801511600
Coin Door: @ 36 | 6 | 6 | WABBIT HOLE VUK
_ 47 | 6 | 7 | LEFT ORBIT BOTTOM .
EEEIE =\ E 4a [ & | 8| LEFT OARIT TOF SH-aFRT-00
Pﬂ' 49 [ 7| 4 | TOP TURBO BUMPER
[ so | 7 | 2 | LEFT TURBO BUMPER 180-5015-03
51 |3 | AIGHT TURBO BUMPER
. - e R P e T
Legend Note: FAEAE .Eu@f@%_mﬂ_h_.ﬁﬁ.ﬁ?&,J
=S ” Edabgq,re Ia fiE]dl T 5 i\ e '."' D‘-g L e —_L-_-__.- g g __-__:_.-l._::_-.i=._,_
l:l witches mount play 54+ 7 | 6 | START BUTTON g
.:Swiiches mounted below playfield. 55+ 7.1 7. | SLAM TILT (On Cain Door) 180-5022-00 |
HANGER |535-5319-00
56*| 7| B | PLUMB BOB TILT
¢ Th . . . . _ CONTACT |535-TEG3-01 |
e following switches are located in the cabinet 3 LEFT OUTLANE -
and are not noted in the diagram above: —?ﬂ . -;WI:EFT RETURN LANE 500-5707-00
B 3 4 | 6 | Bl HE E [sels|slierrsungsror 180-5054-00 |
The following switches are not used: foop e Bhmloll 500-5707-00
9 swilc - 611 8|5 | RIGHT RETURN LANE —re
21 31 62 | 8 | 6 [ RIGHT SLINGSHOT 180-5054-00
n ﬂ E m E - E . E ‘B3l 8 | 7 |NOTUSEDE e
EEE feals Lo InorUsED ™ |
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& =GO TO COIL MENU

"3 | From the DIAGNOSTICS MENU, select the "COIL" fcon with either Red "LEFT" or Green "RIGHT"
Col Button and press the Black "ENTER" Button. The coils are listed in groups. The first 2 groups are the

High Current Coils. The next group is the Low Current Coils. The next group is the Flash Lamps. The
remaining coils are special coils. These colls are listed in a Coils Detailed Chart Table following the Playfield Coil
& Flash Lamp Locations,

& 4| Single Coil Test

=7 | To initiate, from the COIL MENU, select the "TST" Jcon with either Red or Green Button and press the
'TET Black Button. Ensure the Power Interlock Switch is pulled out. Select either the *-" or "+" Jcons. Start
with the "+" leon to start the manual Coil Test from #1 d')he test runs through Coils 1-24 and Flash Lamps
F1-F8: some Flash Lamps may be positioned within Coils 1-24.). Press the Black Button on the "+" lcon, as
each coil is selecled, the display will describe the coil or flash lamp name with the corresponding number, the wire
with colars, the "Pin-Quts” from the 11O Power Driver Board, the coil vollage and gauge-turns (e.g. 23-800). Press
the Black Button again to move forward in the test. To test and view a paricular coil or flash lamp, select the
"RUMN" lcon 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.

- Cycling Coil Test

1 | To initiate, from the COIL MENU, select the "CYC" lcon with either Red or Green Button and press the
CYC Black Button.. If still in a previous test, select the "PREV" lcon to return to Coil Menu or selecting either
of the "ARROW" /cons will move lo Cycling Coil Test (selecting again will return to Coil Test). The test

ulses each regular coil or flash lamp seguentially (cycling) on the playtield and backbox. The display indicates
PCYGL'NG colLs” 8 P

Playfield Flash Lamp Locations

L Type Description
#17 FLASH FIMAL Jak*1 [F908)
#19 FLASH JUMP BALL*2 {#508)
#21 FLASH | sKlLL3 [#83)
#22 FLASH | BASKET AAMP 4 i#88)
#23 FLASH | TOP-LT"2TOP-RT'Z2 (#B3)
#F1 FLASH L ORBIT ARROW" (#806)
[#F2 FLASH C-BALL ARROW" 1 (HEDE)
[#F3 FLASH | BHRAMP ARBOW'I {#006)
#F4 FLASH JBALL ARROW" 1 {#O0E)
#F5 FLASH B BAMP ARROW* {#E08)
#F& FLASH B ORBIT ARROW" {#006)
4F7 FLASH 3 BANK DROP"2 {#89)
\#FB FLASH POPS'3 {489)
Legend MNota:

D = Flash Lamps mounted
above playfield.

. = Flash Lamps mounted
below playfield.

Spots Actual Location:

O = Bulb goes through hole in the playfield.
O = Bub s under playfield insert.

% = Bulb under Mini-Mar {Light Cover).

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

#89 Bulb #506 Bulb
{Bayenet) {Wodge Basa)
165-5000-81 TES-S004-00

There are no Flash Lamps statemen nole.

Section 3 Portals™ Service Menu
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Legend MNote:
[ ] = Coils mounted above playfield.
. = Coils mounted below playfield.

{All coil locations are used)

Portals™ Service Menu Section 3
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‘colL 1

= T —

TROUGH UP-KICKER (VUK) (24-940)

ColL2

AUTO LAUNCH [S0V) {23-800)

ColL3

3-BANK DROP TARGET RESET (23-B00)

COIL 4

JUMP BALL TOP KICKER (24-240)

COILS

JUMP BALL RIGHT KICKER (24-040)

COIL &

JUMP BALL VUK {24-040)

COIL7

JUMP BALL MAGNET (22-650)

COIL B

CoIL g

(EUROPEAN TOKEN DiEF‘EﬂSEﬁt

TOP TURBO BUMPER (26-1200)

CoIL 10

LEFT TURBO BUMPER (26-1200)

CoIL 11

RIGHT TURBO BUMFER (26-1200)

ColL 12

LEFT SLINGSHOT (26-1200)

COIL 13

AIGHT SLINGSHOT (26-1200)

(COIL 14
COIL 15

BASKET MAGNMET (22-650)

LEFT FLIPPER [50v RED/YEL] {22-1080)

COIL 16

RIGHT FLIPPER [50v REQVYEL] (22-900)

CoILAT

FLASH FINAL JAM® 1 (Seaprev. pgi) |

COIL 18

RAMP DIVERTER (32-1800)

COIL 19

FLASH JUMF BALL=2 (S8s prev. p.)

COIL 20

WABBIT HOLE VLK (24-940)

colL21

FLASH SKILL*3 [Sae pravious pags)

colL22

FLASH BASKET RAMP"4 (See provious: page).

colL23

FLASH TOP-LT™2 TOP-AT"2 (Ses prav. page)

COIL 24

(OPTIONAL COIN METER)

The following coils are optional;
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COILS DETAILED CHART TABLE

Low Current Coils Group 1

R A T T T

High'Current Goils Groupt ~ Matms | Biwr ., Offowsl DIgowd ooew. | Powerlps Voltage ot Bull Type
#1 |TROUGH UP-KICKER Q1 | 1O Pwr Drvr. | BRN-BLK | J8P1 | YELVIO | J10-Pa55 | sov | 24840
#2 |AUTO LAUNCH @2 | 1O Pwr. Drvr. | BRN-RED | J8-P3 | YEL-VIO | J10-Pars | sov mﬁﬁz
#3 |3-BANK DROP TARGET RESET | Q3 |l/OPwrDrvr. |BAN-ORG| JB-P4 | YEL-VIO | Jto-Pas | sov | 20800
#4 |JUMP BALL TOP KICKER Q4 | VO Py, Drr. | BRY-YEL | JB-PS | YEL-VIO | J10-P4/5 | sov | 24840
45 |JUMP BALL RIGHT KICKER Q5 | 1fO Pwr. Drvr. | BRN-GRN| J8-P6 | YEL-VIO J10—P4.f5_ sov | 20 |
#6 |JUMP BALL VUK Qs | /O Pwr. Drvr. | BAN-BLU | J&-P7 | YEL-VIO .J1|:|—P4."5_ s0v Iﬁﬁiﬁf_&;
47 |JUMP BALL MAGNET | a7 |uoPwnDmr| BRN-VIO | Js-P8 .. BRY | Pt | 200 i
48 |EUROPEAN TOKEN DISPENSER | Q8 | 1/0 Pwr. Drvr, | BRN-GRY | J6-P3 | YELVIO J J10-Pass | sov | NIA

High GU"E"t Coils Group 2 EIEET{:'.’{T c.ufJ!"EL-.m o e B e I ot A el
43 |TOP TURBO BUMPER Q2 | 1O Pwr. Drvr. | BLU-BRN | Jo-P1 | YEL-VIO | J1o-P4s5 | sov | 261200
#10 LJ.EFI' TURBO BUMPER Q10 | HO Pwr, Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 | Sov nff;,i?f&% |
#11 |RIGHT TURBO BUMPER it | 1o Pwr. Drir. | BLU-ORG | Jo-Ps | YEL-VIO | diopass | sov B et
#12 |LEFT SLINGSHOT Q12 | 1O Pwr. Drvr. | BLU-YEL | J9-P5 | YEL-VIO | Jo-Pass | sov | 25,1200
#13 | RIGHT SLINGSHOT Qi3 | 10 Pur Drve. | BLU-GRN| JoP6 | YELVIO | J10-pass | sov | ZE1Z00.
#14|BASKET MAGNET Q14 | VO Pwr. Drve. | BLU-BLK | Jo-p7 | VIBYEL | Ji0-pa | 80w | GRetEn,
#15|LEFT FLIPPER (50v HED.FY_EL} Qis | o Pwr. Drvr. |ORG-GRY| Jo-Ps | BEDYEL | s10-p12 sov. IO
#16 |RIGHT FLIPPER {Et}v HEDHEL} 16 | LOPwi D | ORGVIO | Ja-pa EE{ﬁEt J0-P1f2 | Sov | 22900

e
|

A Pl
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Chapter 2

Diriire Troms- Deriver OLT. Contral D.T Control Pover Power Line Powoy Coll GATum

istor{DT)  OuputBoard LinsColor  LineConnesl  Une Color Connnoction Voltige o Bulbi Type
#17 |FLASH FINAL JAM*1 Q17 | O Pwr. Drr. | VIO-BRN | J7-P2 ORG | J&-P10 | zov | M908
#18 | RAMP DIVERTER - ais ;m Pwr. Dn.rr.. VIO-RED | J7-P3 BRN J7P1 | 20v | 521800
£19|FLASH JUMP BALL"2 @19 | O P Drvr. | wn—cna- J7-P4 oRG | Js-P10 | 20v PR
#20 ;UAEIEIIT HOLE VUK Q20 | VOPwrDrvr.| VIO-YEL | J7-P6 | BEN J7-P1 | 20v ﬂgﬁﬁrﬁ;
#21 |FLASH SKILL*3 21 | U0 Pwr. Drvr. | VIO-GRN | 47-P7 ORG | J6-Pi0 | 20v | #89
#22 |FLASH BASKET RAMP*4 Q22 | O Pwr. Drvr. | VIO-BLU | J7-P8 ORG | Je-P10 | 20v | %99
#23 |FLASH TOP-LT*2 TOP-RT*2 @23 | 1O Pwr. Drvr. ‘ VIO-BLK | J7-P8 ORG | Js-P10 | 20v | %89
#24 a_:tPTmmL COIN METER P

Portals™ Service Menu
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Coils Detailed Chart Table

Flash/Camps (FEASH)( Fostee s [k ©) Bt ot B et B Eonmt (ol Covr oo
#F1|FLASH L ORBIT ARROW*1 @25 |VOPwrDrvr BLK-BAN| J6-P1 | ORG | JePio | 20v | F30°
;2 FLASH C-BALL ARROW*1 Q26 |10 Pur. Drvr. | BLK-RED | J&-Pz | ORG | JePto | 20v | FEOR,
#F3| FLASH B RAMP ARROW"1 @27 |voPwrDrve. |BLkORG| JsP3 | oRG | Jepio | 20v e
#F4|FLASH JBALL ARROW*1 Q28 | 1O Pwr.Drvr. | BLK-YEL | J6P4 | ORG | JePio | 20v | F296 |
#F5|FLASH R RAMP ARROW'T | @20 |UOPwr D |BLKGRN| J&Ps | ORG | JeP10 | 20v | 906
#F6 FLASH R ORBIT ARROW*1 @30 |0 Pwr.Drvr. |BLK-BLU | J6-P6 | ORG | J&Pio | zov | FB08
#F7|FLASH 3 BANK DROP *2 Q31 | UOPwr.Drvr. | BLK-VIO | J6P7 | ORG | Je-P1o | 2ov | 789
#F8|FLASH POPS"3 Qaz | 1O Pur. Drvr. | BLK-GRY 'I J&Ps | ORG | Js-P10 | 20v | FB9 |

ry Hekain | e T Wt i e

P A A S S S T S I S A
TYPICAL SWITCH, COIL & LAMP WIRING

' N Ané:dad d B C?ith:? g?d
on-Bande anded Side
( Side) ( )
YEL
COMMON
Power Supply S A
Voltage
RED
Drive
Transistor
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"% |GO TO LAMP MENU

EAl | From the DIAGNOSTICS MENU, select the "LAMP" Jcon with either Red "LEFT" or Green "RIGHT"
lﬁHP Button and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10 Matrix of

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

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

| (IHE Black Button. Select either the "-" or "+" Jcons. Start with the "+' leon to start the manual Lamp Test
. 4 from Column 1, Row 1, Swilch 1. Press the Black Button on the "+" lcon, as each lamp is selected, the
lamp will light at it's location on the playfield as well as the display, indicating the Lamp Matrix Grid position, lamp

name with the corresponding nurnber, Return (Row) Wire & Color, Drive (Column) Wire & Color, and associated
drive lransistors. Press the Black Button again to move forward in the test. To test and view a particular lamp,
select the "RUN" Jcon and press the Black guttun_ Each time the Black Button is pushed, the lamp will light-up
Dl_l.'l 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" /con with either Red or Green Button and press the
HLL Black Button. If still in Single Lamp Tes! {or any 1 of the 4 tests), select the "PREV" lcon to return to
Lamp Menu or selecting either of the "ARROW" [cons will move through the tests, keep activating until
Test All Lamps is displayed, The display will indicate "ALL LAMPS ON" and the lamps on the playfield will be Iit,
alternating between the rows in the Lamp Matrix.

Cantinued on the next page with Row & Colums Lamp Tests.

Typical Lamp Schematic, 7-Segment Address & Lamp Side View

A=)
NOTE:
This Game fasliaes g
.?'-DI;.' N-E‘ncmln'?h;t ; g
. et e
o YEL -XXX Each segment o wind
(5] 18V mil 1he Lamp Malrix [zee
ol CcoL Defaw lor poaia nu‘hbu.-nj.ﬂ g
= A COMMON
3 . LAMP MATRIX GRID i
— 1 U172 U16 [3: US4 U4 | 5. W3 |6 U2 [ 72 UM |8 U10
o YEL-BRN | VEL-RED | YEL-ORG | YEL-BLK | YEL-GAN | YEL-BLU | YEL-VIO | YEL-GRY
= J13-Pg J13-P8 J13-P7 J13-P§ J13-P5 J13-P4 J13-P3 J13-P1
Q 1: Q33| sHooT GRID: GRID: GRID: GRID: GRID: GRID: GRID: SUPER
s RED-BRN | AcaiN IN YER FACE | FIRE SPACE JAM | REBOUND | SLAM FAST BREAK | JACKFOT
JI22P1 Jeqspun KB waspun B 244 8ub BN #44 Bun B 444 Bul #44 Bulb 44 Bulb #44 pub BRI
2: Q34| LEFT ORBIT | CAPTIVE BALL| BASKET RAMH JUMP BALL | RIGHT RAMP | RIGHT ORBITl {2 )3
RED-BLK | aRROW ARROW ARROW ARROW ARROW ARROW
J12:P2 | 4555 euib B #555 Bu KT #555 Buib KRN #sss pub KB #sss pun B esss sun RN #sss pub BB #sss mun [0
3: Q35| LEFT7-SEG |LEFT7-SEG |LEFT 7-SEG | LEFT 7-3EG | LEFT 7-3EG | LEFT 7-SEG | LEFT 7-SEG [0 T
RED-ORG | MENT *A" | MENT"B* _ | MENEZC’ | MENT'D' | MENT'E* | MENT'F* | MENT'G'
J12:P3 | Red LED Red LED 3 Red LED B Reden BN Bed LED Aed LED i ]
4: Q36 | LORBIT BEER L ORBIT 2] LORBITBEER RORBIT4 |RORBITZ |RORBIT2 |RORBIT1
RED-YEL | 1 (BOTTOM) | BEEP 2 BEEF 3 4 (TOP) (TOP) (BOTTOM)
| J12:P4 | w555 Buib BB 4555 Buib BB #55s Bun BE #s55 sus B #sss pub BBY ssss puis B wsss sui BN #sss sub BB
Bz . QAT FR(E) FI{RIE FiLI)RE {F)IRE SUPER DOUBLE IVJAEI{F'DT WABBIT
| RED-GHN JACKFOT HOLE
| d12-PS §uqapun B raspun BB s44 Bulb #44 Bulb #555 Bulb [EEN 555 Bulb BB #s5s aub EBY #44 Buib
B: Q38 | RIGHT 7-SEG| RIGHT 7-SEG| RIGHT 7-SEG| RIGHT 7-SEG| RIGHT 7-SEG| AIGHT 7-55G| RIGHT 7-8EG| LOCK 3
I RED-BLU | MENT"A* | MENT"B* __| MENT'C* _ | MENT™D* | MENT“E* _ | MENT 'F* MENT "G’
, | J12-P6 | Red LED Red LED [F) Red LED Hed LED Red LED Aed LED ﬁ Rad LED
7:. Q39| 2POINTS |3 POINTS 10 FOINTS | FINAL FINAL LITE | LITE SUPER [0
"RED-VIO JAaM JAM LOCK | DURER JACKPOT fo
J12-P8 | 55 puib BB #s555 Buih B wsss su B 4555 pub [BY esss suib B #5s5 ub ] #s5s Bulb
8: Q40| TOF TURBD | LEFT TUREO | RIGHT TURRG LOCK 1 MONSTARS | MONSTARS | SUPER
' RED-GRY | BUMPER BUMPER BUMPER (BOTTOM) (TOF) OUFER JAckeoT | BALL
| J12-P8 | ysss guin B #555 Bub B #sss sub B wsss Bub [ #44 Bul #44 Bulb #44 Bulb #44 Bulb
. 9: Q41| (SIPACE [S(PJACE |[SP(AJCE |SPA(C)E |SPAC(E) |SPACE SPACE SPACE
RED-WHT | Jam JAM JAM Jan JAM {d 1AM d A M JA( M)
| J12-P10 | w555 pulh #555 Bulb #555 Bulb #5655 Buib [FY ss55 pun [FY #555 Bulb #555 Bulb #555 Bulh
10;. @4z | (5)LAM SLIAIM  [SLA(M) LOCK 2 IN YER IN{YER) |(IN)YER
| RED d { EACE ) a FACE FACE
| J12-P11_| p44 Buip #44 Bulb é!‘ﬂ.‘.’f_ﬂi{'ﬁlu_ #555 Buly Bl #44 Bun R 444 Bub ) was Buib
| Page 26 Section 3 Portals™ Service Menu
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E m Row & Column Lamp Tests
[ To initiate, from the LAMP MENU, select the "COL" lcon with either Red "LEFT" or Green
oL

“RIGHT" Button and press the Black Button. If still in a previous test, select the "PREV" lcon
to return to Lamp Menu or selecting either of the "ARROW" lcons will move through the tests,

keep activating until Row or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each
row or column of the Lamp Matrix {respective fo each test) will light-up on the playfield and is indicated in the display.

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

Legend Mote:

(B
D = Lamps mounted J*'EP \

above playlield,

B = Lamps mounted

below playfield,  FaeaenlRa el

T
"ze]

The following Lamps
are nol used:
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The following Bulb
is used on the Light
Boards and Pop
Bumpers:

5| e

[[,_'L"EI 185500 2-0)

The following Bulb
is used in the
remainder of the
matrix;

44 Eulii)
B3yerel

A
oh
L]
]
M
=
o
2
[
@
v




w
™
(|
ar
[=]
S
W
=
0
w
!

‘@ TEST FLASH LAMPS

From the DIAGNOSTICS MENU, sslect the "FLASH" lcon with either Red "LEFT" or Green "RIGHT"
FLAS Button and press the Black "ENTER" Button. After selecting this fcon the display will indicated
- “CYCLING FLASHERS" and all the flash lamps will cycle continuously until the test is exited. This lest is
allows the technician to easily spot any burned-out bulbs and replace them.

CLEAR BALL TROUGH

| From the DIAGNOSTICS MENU, select the “CLR" jeon with either Red "LEFT" or Green "RIGHT"
CLF: | 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 alsoe, to test functionality of the trough, ensuring proper trough
operation. After selecting this fcon the display will show a graphic of the ball trough wila balls in the trough with it's
corresponding switch number. Select the "RUN" fcon to eject the ball in the first position. Simultaneously, the
display and the playfield will eject the ball to the Trough Up-Kicker, eject from the Trough Up-Kicker into the
Shooter Lane and will be ejected onto the playfield wﬂere the technician can easily retrieve the pinball ar allow the
ball{s) to re-enter the trough to continue Clear Ball Trough Test.

4\ Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil. 4

TECHNICIAN ALERT

¢4 | From the DIAGNQOSTICS MENU, select the "TECH" Jeon with sither Bed "LEFT" or Green "RIGHT"
TECH Button and press the Black "ENTER" Button. After selecting this /con the display will indicate if there

: are any faulty switches (i.e., switches that are normally closed but remain opan or open switches that
have nol been closed (activated) in 50 games.)

SERVICE PHONE #

From the DIAGNOSTICS MENU, select the "SERV" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /oon the display will indicate a phone
number (number is differenct for each country dip switch setting) to call if technical assistance is required.

.| BEGIN PLAY TEST

From the DIAGNOSTICS MENU, select the "PLAY" lcon with esither Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this lcon the technician can test certain
play functions to insure all switch activated coils function without entering game piay. For example, by
rolling the ball over the |eft outlane switch, the Laser Kick should fire. If it kicks to early or too late, the swilch
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”, Slingshots,
Vertical Up-Kickers, Pop Bumpers, etc. in the game. For unigue Play Test lunctions, select the "GAME
SPECIFIC" Jeonin the DIAGNOSTICS MENU.

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

SOUND / SPEAKER TEST

From the DIAGNOSTICS MENU, select the "SPKR" lcon with =ither Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital
stereo sound from Backbox & Cabinet Speakers or "Mono” on the Cabinet Speaker (when used by itself).
After selecting this Joon, select the "-" or "+" lcons and press the Black "ENTER" Button 1o activate the first test.
Repeat to visually see & hear all tests, Select the "AUN" lcon 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 functioning properly & that the speaker connections are correct.
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Speaker Phase Testing

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

I E E
SFRF
Continuad

To test for proper speaker phasing, use the sound test to cycle through the Backbox & Cabinet, and Backbox Sine
(repeated) functions. |f the Cabinet Sine produces more volume and bass than the Left Sine, the speakers are

connected prnﬁeﬂy. If it produces the same or less, one speaker is connected improperly. To isolate and correct
reversed speaker connections, one of two methods may be used.

1, Check each speaker for polarity markings. |f the speakers have polarity markings, verfy that the Backbox
Speaker AED/WHT Wire and the Cabinet Speaker YELWHT Wire is connecled to the negative (-) terminal.

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

Auto / Manual Tests | Sounds Produced | Auto [ Manual Tests Sounds Produced
Speaker Test | TJone Volce ROM 2 {Loc. U2 Speech Pallern2 |
Sound/OPSYS EPROM {Loc. UT) | Level 1-3 (Muslc Test) Volce ROM 3 {Loc. U36] Speech Pattern 3
Volce AOM 1 {Loe, LHT) | Spesch Pattam 1 Volce ROM 4 {loc,U37) | = "NotUsed =

BEGIN BURN IN

Erom the DIAGNOSTICS MENU, select the "BURN" lcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button, After selecting this /con the Begin Burn-In Test will start.
At this stage the game will exercise all GPU /O Functions (Dot Matrix Display Test, Coil Testing, Lamp
Testing, Sound, etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative Bum-In minutes will
be displayed. To reset Burn-In minutes to 00, select the "RESET" lcon in the MAIN MENU and select the "FACT"
fcon (Factory Reset), See Chapter 5, Go To Reset Menu, of this section.

DOT MATRIX TEST

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

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

for each of the following tests:

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

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

3. [llluminates all the dots, except for one column from left to right.
4. llluminates all the dots, except for one row from top to bottom,
5. lluminates every ather dot Iit, in both the rows and celumns.

6. llluminates all dots at 30%, 70% & 100% brightness.

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

Dot Matrix Display Explained

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

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

Portals™ Service Menu Section 3
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| SPACE JAM SPECIFIC

From the DIAGNOSTICS MENU, sefect the "JAM" Jcon with either Red "LEFT" or Green "RIGHT"
JAM Button and press the Black "ENTER" Button. Afler selecting this leon the technician can test and

adjust any game specific function(s) from the sub-menu. Similar to "BEGIN PLAY TEST," this menu is
used to lest the game specific features. The features are the 7-Segment LED Test and the Jump Ball Test,

7-Segment LED Test

‘ P To initiate, from the SPACE JAM SPECIFIC MENU, select the "LED" lzon with either Red "LEFT" ar
LER | Green "RIGHT" Button and press the Black "ENTER" Button. These digits are controlled by the Lamp
Matrix, The Left Digit is controlled by Lamp Matrix positions 17-23 and the Bight Digit is contralled by
Lamp Matrx positions 41-47 (Mote: To test only individual segments of each digit, go to the Lamp Menu, Singls
Lamp Test.) In 7-Segment LED Test, press the Start Button to operate both Digils starting with "01." To make
"01", the segments in the Left Digit "a", "B", "C", "D", "E" and "F" are lit (Lamp Matrix position 17-22) and the
segments in the Right Digit "B" and "C" are lit (Lamp Matrix positions 42 & 43). Continue to press the Start
Button to make "02", "03", ...all the way through "98". As the individual numbers are lested and shown in the
display, simultanecusly the digits will be it in the clock above the Magna Hoop Assembly (see Sec. 4, Chapler 2,
Overview, for location of assemblies).

™

EXAMPLE:
To make "01" the Left Digit (0] To make "01" the Right Digit (1) needs
neaids the following segments to T T ﬁr the following segments to be lit:
be lit:

+—— Segment B is lit by Lamp Matrix
Segments A, B, C, D, Eand F Position 42 (Column 2, Row 6),
are it by Lamp Matrix G eri)

Positions 17-22 (Columns 1-6, - )
How 3). +—— Sagment C is |it by Lamp Matrix

Position 43 (Column 3, Row 6},

i@ Jump Ball Test

' To initiate, from the SPACE JAM SPECIFIC MENU, select the "JMP" lcan with either Red "LEFT" or
JF{F| Green "RIGHT" Button and press the Black "ENTER" Button. In Jump Ball Test, roll the ball into the
JUMP BALL VUK (Caoil #8) (This VUK is located under the "Basketball Cover”, upper right carner of the
playfield). Press the Start Button to fire the VUK, shooting the ball up into the JUMP BALL MAGNET (Coil #7)
above. The Magnet will hold the ball until the Left or Right Flipper Button is pressed. The Left Flipper Button
will fire the JUMP BALL RIGHT KICKER (Coil #5) sending the ball on the Large "U" Wire Ramp, returning the
ball to the Lefl Flipper. The Right Flipper Button will fire the JUMP BALL TOP KICKER (Coil #4) sending the
Ball on the Right &rire Ramp, returning the ball to the Right Flipper. This test is designed to ensure the Kicker
Coils are firing and hitting the ball "at center’. Make adjustments as required.

ALSO NOTE: In Game Over/Atrract Mode the VUK, Magnet & Kicker Coils will function automatically when
a ball is placed in the VUK. Pressing the Left Flipper Button will fire the JUMP BALL RIGHT KICKER send-
ing the ball to the Left Flipper; pressing the Right Flipper Button (or no butfon at all) will fire the JUMP
BALL TOP KICKER sending the ball to the Right Flipper.

Your Notes

Section 3 Portals™ Service Menu
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+ DR. PINBALL (FLOW CHART MENUS)

~ | To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." leon with either the Red "LEFT" or
OF Green "RIGHT" Button and press the Black "ENTER" Button. This will bring you (the operator /

— technician} into DA. PINBALL (Flow Charl Menus) which offers you a choice of three sub-menus;

Coil "DR.," Switch "DR." and Lamp "DR." leons. Selecting a particular sub-menu will give you a choice of which

specific Coil (any and all coil assemblies such as flippers, VUKs, magnets, etc.), Switch or Lamp circuit needs to

be diagnased, 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-fcans which will prompt the

operator). You the operator/technician must respond by using your Flipper Buttons to "SELECT" a mini-icon and

the Start Button to "ENTER" your selection,

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

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

= Seen when queslion is being asked on the
Display, Select "YES" or "NO" to answer
question given,
"EMND" lels you select a new ilem to test.
"PREV", "QUIT" and "7" (see first example
above)

=4 Seen when diagnosis is given. Select
any lcon for your next step.
"EMD" lets you select a new itemn to test.
"PREV", "QUIT" and "7" (see first example
above],

= |n Coil Flow Chart Menu, select "PULSE"
1o pulse the coil selected.
"END" lets you select a new ilem o test.
"PREV", "QUIT" and "7" (see first example
above).

vi
o
3
=]
(4}
=
=]
=
bl
(T}
v

Coil Flow Chart

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

Switch Flow Chart

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

._ﬁ."'.
"DF:.

Button and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
using the Mini-lcons in the display.

Lamp Flow Chart
i To initiate, from the DR. PINBALL MENU, select the Lamp "DR." leon with either the Red or Green
DF.
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GAME AUDIT TABLE
Copy for Field Audit Tracking Perfomance (Use blank celumns 1o fill<in Audit Infs.).
EARNINGS AUDITS 1-12
Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
i | TOTAL PAID CREDITS 5 | COINS THRU LEFT SLOT | g | TOTAL COINS
2 | FREE GAME PERCENTAGE 6 | COINS THAU RIGHT SLOT | 10| TOTAL EARNINGS
3 | AVERAGE BALL TIME 7 | COINS THRU CENTER SLOT 11 | METER clICKS
4 | AVERAGE GAME TIME a | COINS THRU 4TH SLOT | 12| soFTWARE METER
=
| SEGA AUDITS 13-55
ZEGH  Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
13| TOTAL BALLS PLAYED 28| IM—1.99M SCORES | 43| TOTAL REGULAR PLAYS
14| TOTAL EXTRA BALLS o3 |eM—agaM SCORES | 44| AVG. REGULAR GAME TIME
15| EXTRA BALL PERGENT o | 4M—7.99M SCORES ' | 45| REGULAR GAME MBALLS
16| REPLAY 1 AWARDS 31| 8M—11.90M SCORES 45| FEGULAR GAME REPLAYS
17| REPLAY 2+ AWARDS 2| 12M+ SCORES 47| TOTAL NOVICE PLAYS
18| TOTAL REFLAYS 23| AVERAGE SCORES 48] AVG. NOVICE GAME TIME |
19| REPLAY PERCENT 34| SEAVICE CREDITS 5| NOVICE GAME MBALLS |
20| TOTAL SPECIALS %5 | BALL SEARCH STARTED 50 | NOVICE GAME REPLAYS o
7l |2 | sPECIALPERCENT 5| LOST BALL FEEDS 51 | AVG. NOVICE BALL SAVES
'%- 2 | TOTAL MATCHES 97| LOST BALL GAME STARTS = | LEFT FLIPPER USED
=8 | 23| HIGH SCORE AWARDS a8 | LEFT DRAINS 53| RIGHT FLIPPER USED
Bedl | .. [ricH score PERCENT 2 | CENTER DRAINS 5
p- B | 5| TOTAL FREE PLAYS 0| AIGHT DRAINS =)
a 25| TOTAL PLAYS _ 41| SLAM TILTS
7l | |0—ocoak scores ] 42| TOTAL BALLS SAVED
: SPACE JAM AUDITS 56-99
JBH]  Aydit Name Fill-In Audit Name Fill-In Audit Name Fill-In
& | LEFT ORBITS 72 |2+ MBALL START ' ga | BONUS HELD
57 | RIGHT ORBITS 73| MULTIBALL RESTART LIT & | SLAM (RETURN LANES)
53 |LEFT RAMP 74 | MBALL RESTARTED o0 | SUPER POPS LIT = i
5 | RIGHT RAMP o 75| MBALL JACKPOT 1 91| 2X SCORING I
&0 | CAPTIVE BALL HITS 76 | MBALL JACKPOT 2 @ _
61| JUMP BALL SHOTS 77| SUPER JACKPOT @
& | WABBIT HOLE SHOTS 78 | SUPER DUPER JACKPOT o4
3-BANK COMPLETED 70| FINAL JAM -
&4 | SPACEJAM COMPLETED o0 | FAST BREAK %
& | RAMP TARGETS COME 51| ON FIRE a7
&5 | WABBIT HOLE AWARDS g0 | DEFENSE =
[ 7 | SKILL SHOT MADE g3 ONE ON ONE ® =
66 | SKILL SHOT MISSED 84| TWO ON TWG CPU Version:
g |LOCK LIT g5 | FULL COURT FRENZY Display Version:
70| MBALL READY s [ 1M vER EACE Date Audited:
71 |MULTIBALL START a7 | VIDEO MODE Audited By: i
IL_ucati-an:
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Go To Audits Menu

Overview

The Portals™ Service Menu System provides 82 Audit Functions for accounting purposes and for evaluation of
ame difficulty adjustments. The Audit Functions are divided into 3 groups. The 1st group, Earnings (Coin)
udits, are the first 12 most-used audits. The 2nd group, Sega Audits, are the game play generic audits 13-55.

The 3rd group, ID4 Audits, are the game play specific audits 56-89; Audits 54-55 are currently Not Used, allowing

for Future Expansion, il any. If the codeversion is upgraded, view Audits in the display and write the audit(s) in
the blankis) if any audil(s) were added. Each l%rul.Jp may be viewed in the Portals™ Service Menu (see Chapter
1, Portals Introduction, of this Section), View all audits with the Game Audit Table provided (on the prev. page).

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" Jeon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and prass
the Black "ENTER" Button. The AUDITS MENU appears.

EEUS

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

Selecting & activating the "QUIT" fcon from any
display will exit the Service Session,

Important Notes:
Q
Selecting & activating the "HELP" /con trem
any display will show a help screen, [An
explanation of each Min-lcon at that level will
F] cycle continuously until any active button is
pressed.)

Selecting & activating the "ARROW" fcons
selects the next or previous audit in the group.

EARNINGS AUDITS (1-12)

From the AUDITS MENU, select the "EARN" feon with either Red "LEFT" or Green "RIGHT" Bution
and press the Black "ENTER" Bution. Select and activate the "RIGHT ARROW" Jcan to view the 1st
- audit in this group. Continue to select either of the "ARROW" lcons 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
rermain in the display until the next audit is chosen or when the sub-menu is exited.

Chapter 3 of 7

|Au.Ne| | AuditName i Audit Definition L
_Au.1__ Total Paid Credits_ Provides the total number of paid credits.
This percentage is derived from dividing Audit 25, Total Free Plays, by
Au.2  Free Game Percentage Audit 26, Total Plays,
. In seconds, the average ball time is derived from the total play time
Au.3  Average Ball Time divided by Audit 13, Total Balls Played.
Au.4 Average Game Time The average game lime is expressed in minutes and seconds.
Au.5 Coins Thru Left Slot Provides the total number of times this Coin Swilch (Sw, 6) was closed.
Au.6  Coins Thru Right Slot Provides the tatal number of times this Coin Switch (Sw. 4) was closed.
Au.7  Coins Thru Center Slot Provides the total number of times this Coin Switch (Sw. 5) was closed,
“Au.8 Coins Thru 4th Slot Provides the total number of times this Coin Switch (Sw. 2) was closed.
Au.9 Total Coins Provides the total amount of coins registered through all the slots.
; The total cash value accumulated since the last Factory Restore
Au.10  Total Earnings occurred (see Chapter 5, Go to Reset Menu, of this section),
Provides the total number of money clicks accumulated, (Based on
Au.11  Meter Clicks the country's lowest coin denomination used for the game credit.)
Provides the continuing total of Meter Clicks. This audit cannot be
iu. 12 Software Meter reset: the display shows the constant addition of Meter Clicks.
Section 3
Audits Chapter 3
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wm| SEGA AUDITS (13-55)

From the AUDITS MENU, select the “SEGA" Jcon with either Red "LEFT" or Green "RIGHT" Button
and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con ta view the 1sl

=EG

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.

audit in this

roup. Continue to select either of the "ARROW" leons to view each audit one at a time. The

| Au. Ne| | Audit Name | [ Audit Definition 3
Au. 13  Total Balls Played Provides the total number of reqular and exira balls.
Au.14 Total Extra Balls Provides the total number of extra balls awarded.
Provides the percentage total from dividing Audit 14, Total Extra Balls,
Au.15 Extra Bglls Percent by Audit 26, Total Plays.
Au. 16 Replay 1 Awards Provides the total awards (Credit, Extra Ball, Or Audit) for level 1.
Au.17 Replay 2+ Awards E{gﬂggﬁes the total awards (Credit, Extra Ball, Or Audit) for level(s) 2 or
Provides the total awards (Credits, Extra Balls, Or Auait_{}nly} for
Au.18  Total Replays exceeding replay score levels. -
Provides the pementa%tmal 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, .
Au20 Total Specials E;g::g:r: the total awards (Credits, Extra Balls, Or Scores) for making
Au.21 Special Percent llllgilp;ém_argfig gilasvcsi?rwed from dividing Audit 20, Total Specials, by
Provides the total eredits awarded for matching the last two digits of
the score with the system-generated Match Number at the end of the
Au, 22 Total Matches game. Percentage of match credits is adjustable from 0% to 10% by
Ad. 11, Match Percentage, if enabled. (See Chapter 4, Go to
Adjustments Menu, of this section.)
Au.23  High Score Awards Eg:;:scsiig :gse total credits awarded for exceeding the High-Score-To-
- This percentage is derived from dividing Audit 23, High Score Awards,
Au.24  High Score Percent by Audit 26, Total Plays.
Provides the total free credits for replays, High-Score-To-Date,
Au.25 Total Free Plays Sietiols. and Match. plays, Hig
This total is derived by adding the sum of Audit 1, Total Paid Credits,
Au.26 Total Plays and Audit 25, Total Free Plays. Mote that free credits are not recorded
- in the Audit until they are actually used.
Provides the lotal number of games the Player's final score was
Au.27 0—999K Scores between 0 and 999,990 points.
Provides the total number of games the Player’s final score was
Au.28 1M—1.99M Scoras between 1,000,000 and 1,999,990 points.
Provides the total number of games the Player's final score was
Au.29 2M—3.99M Scares between 2,000,000 and 3,999,990 points.
Provides the total number of games the Player's final score was
Au. 38, AN—T.000 Soores betwesn 4,000,000 and 7,999,990 points,
Provides the total number of games the Player’s final score was
A3 AN=11A00 Scams between 8,000,000 and 11,999,990 points. -
Au.32  12M+ Scores I‘T‘éagér:[i}eg &Eep:c}(‘i-f_lat!;umber of games the Player's final score was over
This total is derived from adding the Final Score of each game to a
Au.33 Average Scores table and dividing this sum by Audit 26, Total Plays.
Pravides the total number of times this Dedicated Switch (DS-7) was
Au. 34  Service Credits closed, not in the Porals™ Service Menu. (See Chapter 1, Inlrc:g:luctmn
[Access & Use] for instructions on how to receive Service Crediis.)
Au.35 Ball Search Started Pravides the total number of times the game performed a ball search.
ides i ded a bal I [
Au.36 Lost Ball Feeds Provides the total number of times the game added a ball to play when

it could not find a ball after ball search.

Section 3
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|' =| Sega Audits Continued.

| | Audit Name | Audit Definition
ZEG = e e e et =
Ana7 LostaliGaimasiais  Provids e o) mimberof s e gare sl il 2 bl
Au.38 Left Drains Provides the total number of times this Rollover Swich (Sw. 57) was closed.
Au.39 Center Drains ‘ Etfgntgi'?tz %P:;;gteaé &L;rg]::;rt ::éf ‘Lllrg%s r.}t:lg y-g.ra!;?jc ball had drained with the
Au. 40 Right Drains Provides the total number of times this Rollover Switch (Sw. 60) was closed.
Au. 41 Slam Tilts Provides the total number of times this Contact Switch (Sw. 55) was closed.
Provides the total number of times this fealure 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 allocaled time expired.
Au. 43 Total Regular Plays Provides the total number of limes Regular Games were played.
Au. 44  Avg. Regular Game Time Provides the average game time of Regular played games.
Au.45 Reqgular Game MBalls  Provides the number of times this fealure was played in a Reqular Game.

Provides the total number of times this feature was awarded in a

Au. 46 Regular Game Replays Reqular Game

Au. 47  Total Novice Plays Provides the total number of times Novice Games were played.
Au. 48  Avg. Novice Game Time Provides the average game time of Novice played games. u
Au. 49 Novice Game MBalls Provides the total number of times this feature was played in & Novice Game.

Provides the total number of times this feature was awarded in a
MNovice Game.

Provides the average number of times this feature was used to

Au.50 Novice Game Replays

i v

A AE_'_’_\IDU'GE CSavae maintain the ball time criteria for & Novice Game. %
Au.52 Left Flipper Used Provides the total number of times this Dedicated Swilch (DS-1) was closed. =
Au.53 Right Flipper Used Provides the total number of times this Dedicated Swilch (DS-3) was closed. i
Au. 54 This audit is Not Used, allowing for Future Expansion, if any. M
Au.55 This audit is Not Used, allowing for Future Expansion, if any. g
=

w

"

— || SPACE JAM AUDITS (56-99)

et | From the AUDITS MENU, select the "JAM® icon with either Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view the 1st audil
in this group. Continue to select either of the "ARROW" /cons to view each audit one at a time. The
display will describe the audit number, the audit name, and the audit _mlal 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 || Audiit Definition
Provides the total number of times this feature was completed.
Au.56  Left Orbits (Multiple varations of switch closures are used o determine this.)
Au.57 Right Orbits Provides the total number of fimes this feature was completed.

{Multiple variations of switch clasures are used to determine this.}

Provides the total number of times this feature was completed.
{Multiple variations of swilch closures are used o determine this.)

Provides the tolal number of times this feature was completed.
(Multiple variations of switch closures are used to determing this.)

Provides the total number of times this feature Stand-Up Target Switch
(Sw. 24) was closed.

Provides the total number of times this feature VUK Switch (Sw. 45)
was closed.

Provides the total number of times this feature VUK Swilch (Sw. 48)
was closed.

Au. 58 Left Ramp

Au.59 Right Ramp

Au. 60 Captive Ball Hits

Au.81 Jump Ball Shots

Au. 62 Wabbit Hole Shots

Section 3
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Space Jam Audits Continued.

Audit Name

|

Audit Definition

Provides the total number of times these feature 3-Bank Drop Target

Au;63.  Bank Complitad Switches (Sw. 17, 18 & 19) were closed,
Provides the total number of times these feature Stand-
AU.E4 S J ! se teatura Stand-Up Targel
= Race sam Completed Switches (Sw. 33, 34, 35, 36, 37, 38, 39 & 40) wore closed.
Au.65 Ramp Targets Completed gﬁ:’éﬁiﬁ i?g;nlzaé %“ggﬂgﬁet'grgs;gese feature Stand-Up Target
Au. 66 Wabbit Hole Awards Provides the total number of times this feature was awarded.
Au.67  Skill Shot Made Provides the total number of times this feature Rollover Switch {Sw. 30)
) was closed after the ball was plunged at beginning of ball play.
. . Provides the total number of times this feature Roll Switch (Sw. 30
Au. 68 over Switch (Sw. 30)
_” Skill Shot Missed was nof closed after the ball was plunged al beginning of ball play.
Au.89 Lock Lit Provides the total number of times this feature was it.
Au. 70 MBall Ready Provides the total number of times Lock 3 was lit awaiting Multiball.
Au. 71 Multiball Start Provides the total number of times this feature was played.
Au.72 2+ MBall Start Provides the total number of times Multiball was played more than
) once by a single plaver in one game.
Au.73 Multiball Restart Lit Egmi;i E;Lugaullglétn;ger of times Multiball was played and no
Au.74 Muiltiball Restarted Eﬂﬁ;ﬁﬁ? I;%ittanrlta:ur;:nl;thm of timas Multiball was restarted after
Provides the total number of times this feature was awarded after
Au.75  MBall Jackpot 1 completing the lit arrows (Ramp & Basket).
Provides the total number of limes this feature was awarded after
Au.76  MBall Jackpot 2 completing the lit arrows (Left Orbit & Right VUK).
Provides the total number of times this feature was awarded after
Au.77  Super Jackpots completing the lit arrow (Captive Ball). N
Provides the total number of times this fealure was awarded after first
_ﬂ!' 78  Super Duper Jackpot ) completing all previous Jackpots & then Sw. 41 S-U Target was closed.
: Provides the total number of times this feature was played after
Au.79  Final Jam comnpleting all Planet Features.
Provides the tolal number of times this feature was played after
Au.80  Fast Break completing 4 Left & 4 Right Orbits and then the Right Ramp. .
. Provides the total number of times this feature was played after
Au.81  On Fire completing 4 Right Ramps (F-I-R-E will light up).
Provides the total number of times this Mystery Feature was played
Au.82  Defense after the Wabbit Hole Switch (VUK Sw. 46) was closed.
Provides the total number of times this Mystery Feature was played
A0, 5% 'One an One after the Wabbit Hole Switch (VUK Sw, 48) was closed.
Provides the total number of times this Mystery Feature was played
Au-84 TwoonTwo after the Wabbit Hole Switch (VUK Sw. 46) was closed. Y
Provides the total number of times this Mystery Feature was played
Ay.85 Full Court Frenzy after the Wabbit Hole Switch (VUK Sw. 45) was closed. !
Provides the total number of times this feature was played. (Multiple
Au.85 In YerFace variations of switch closures are used to determine this.) N
Au. 87  Video Mode Provides the total number of times this feature was played. N
‘Au. 88 Bonus Held Provides the lotal nurnber of times this fealure was awarded.
Provides the total number of times this fealure was played after
f"‘ 89 Slam {Returh Lanes) closing either feature Rollover Switches {Sw. 58 & 61).
Au.90 Super Pops Lit Provides the total number of times this feature was lif.
Au. 91 2X Scoring Provides the tolal number of times this feature was awarded.
Au. 92- These audit are Not Used, allowing for Future Expansion, if any,
Au. 929 andfor proprietary use lor programming.
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A GO TO PRINTER MENU

: 2| From the AUDITS MENU, select the "PRNT" leon with either Red "LEFT" or Green "RIGHT" Button
F'Fi"T and press the Black "ENTER" Button, The PRINTER MENU appears,

I Special equipment is required for this Sub-Menu

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

Quick Printout Adjustment (49) (Printer Interface)

From the PRINTER MENU, select the "QUIK" lcon with either Red or Green Button and press the Black
¥ Button. Select the "+" feon and press the Black Button {o star the printoul. Cnly the Earnings Audits
can be printed out fo a "Hand-Held" Printer.

EA Full Printout Adjustment (50) (Alison Interface)

' ALT | From the PRINTER MENU, select the "ALISON" /con with either Red or Green Button and press the

| +0H Black Button. Selectthe "+" leon and press the Black Button 1o start the download. A special software
== "1 program and a Lap Top PG is required. All game audits (Earnings, Sega & Game Specilic) can be
retrieved.

| N2 of Copies Printed Adjustment (51)

ML | From the PRINTER MENU, seiect the "RESET" /con with sither Red or Green Button and press the
RESET Black Button. Select the "+" leon and press the Black Button to start the clear the "N of copies

printed” count total.

RESETTING AUDIT NOTES:

Audit Note: 1st Way to Reset Audits
To reset audits, from the MAIN MENU, select the "ADJ" icon. See Chapter 4, Go 1o Adjustments Menu,
Ab. of this section,

Select the "SEGA" lzon, from the ADJUSTMENT MEMNU, and advance to Adj. 8, Reset Coin
Audits, with the "RIGHT ABROW" fcon. Select the "+" fcon to change setting to YES. When
enabled, the Coin Audits (5-11) will be reset to zero.

Advance to Adj. 9, Resel Game Audits, with the "RIGHT ARROW" lcon. Select the "+" Jzon to
change setting to YES. When enabled, all the audits will be reset o zero, except for the Coin
Audits (5-11) and Audit 12, Software Meter (the only audit which cannot be reset to zero).

Audit Note: 2nd Way to Reset Audits
To reset audits, from the MAIN MENU, select the "RESET" lcon. See Chapler 5, Go to Reset Menu, of
this section,
RES
1 Selection of the "COIN® lean, from the RESET MENU, will reset the Coin Audits (5-11) to zero,
Selection of the "AUD" lcon, 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).

Section 3
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SEGA
ADJUSTMENTS 1-43
Adjustment Name Factary Sefting Adjustment Name Factary Satting
REPLAYS: FIXED/MANUAL 4., g | 10% | 23 | DEFAULT HIGH SCORE #3 119,500,000
REPLAY LEVELS ., s R | 24 | DEFAULT HIGH SCORE #4 | 18,000,000
REPLAY AWARD CREDIT 25 | DEFAULT HIGH SCORE &5 16,500,000
| FREE GAME LIMIT 5 26 | DEFAULT HIGH SCORE #6 115,000,000
EXTRA BALL LIMIT 3 27 |HSTD RESET GOUNT | 2,000
GAME DIFFICULTY 1, o MODERATE | 28 | FREE PLAY NO
GAME PRICING 4, g USA7 29 | CUSTOM MESSAGE ON
RESET COIN AUDITS NO 30 | ATTRACT MODE SOUNDS |ON B
RESET GAME AUDITS NO 31 | FLASH LAMP POWER NORMAL
RESET HIGH SCORES NO 32 | COIL PULSE POWER NORMAL
| MATCH PERCENTAGE | 9% 33 | KNOCKER VOLUME NORMAL
BALLS PER GAME 3 34 | MINIMUM GAME TIME OFF
TILT WARNINGS 1 35 | NOVICE MODE ENABLED NO
REPLAY BOOST | ves | 36 | GAME RESTART YES
CREDIT LIMIT 30 | 37 |EXTRA BALL PERCENTAGE | 25%
ALLOW HIGH SCORES YES 38 | BILL VALIDATOR NO
HIGH SCORE #1 AWARDS 1 39 | TOURNAMENT MODE NONE
HIGH SCORE #2 AWARDS |0 40 | EURO. TOKEN DISP OFF
19 | HIGH SCORE #3 AWARDS 0 41 | SPECIAL MEMORY YES il
20 | HIGH SDDF-IE #4 AWARDS 0 42 | LOCATION ID 00
21 | DEFAULT HIGH SCORE #1 24,000,000 |43 |GAME ID 00
22 | DEFAULT HIGH SCORE #2 21,000,000 il Lo

Adjustment Name

SPACE JAM DAY
ADJUSTMENTS 44-48

Faclory Setting

Ad;ustment Name

Faclory Setling

44 | MBALL RESTART MODERATE
45 | EXTRA BALL MEMORY ON I
46 | QUALIFY LOCKS CRITERION MODERATE
47 |ORBIT RULE CRITERION | MODERATE

48 | ON FIRE RULE CRITERION

MODERATE

A
-

T
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Go To Adjustments Menu

Overview

The Portals™ Service Menu System provides 48 Adjustment Functions to vary game difficully or to customize
(e.g. Adjusting: High Score Levels; Number of balls per game; Game Pricing; Default High Scores; et cetera).
The Adjustment Functions are divided into 2 groups. The 1st group, Sega Adjustments, are the game play
eneric adjustments (1-43). The 2nd group, Space Jam Adjustments, are the game play specific adjustments
44-48). Each group may be viewed manually after entering the Portals™ Service Menu (see Chapter 1,
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.
A Select the "ADJ" leonin the MAIN MENU with =ither Red "LEFT" or Green "RIGHT" Button and press
. the Black "ENTER" Button. The ADJUSTMENTS MENU appears.

Important Notes:

Exit ary sub-menu and return to the MAIN [ | Selecting & activating the "QUIT" feon from any

ﬁ MEMNU by selacting & activating the "PREV" ;ﬁ display will exit the Service Session,
feons. If no fcons appear in the display |

FREY pecause of a testing function or special i

EREU

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

Selecling & activating the "HELP" /con from (i In Adjustments, selecting & activating the "-"
any display will show a help screen. (An = lcon decrements the value setting. Selecting &

- explanation of each Mini-fcon at that level will activating the "+" fcon increments the value
HELF cycle continuously until any active button is setting.
= pressed.) [AEH Selecting & activating the "ARAOW" feons

selects the next or previous adj, in the group.

_{SEGA ADJUSTMENTS (1-43)

| From the ADJUSTMENTS MENU, selsct the "SEGA" Jcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button, Select and activate the "RIGHT ARROW" lcon to view
the 1st adjustment in this group. Continue to select gither of the "ARROW" fcons to view each
adjustment one at a time. Select either the "= or “+" [cons to change the value, if desired. The display
will describe the adjustment number, the adjustment name, and the adjustment total or value. The current

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

-
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Adij. HEI Adjustment Name 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. With the manual percentage feature, if the
actual replay percentage is higher or lower than thal desired, the
game computes new recommended manual percentage score(s).
When the coin door is subseguently opened the player displays
indicate the recommended level and a sound is mage to alert the
operatar of a potential change. This new level is entered into
adjusiments simply by pressing the Black "ENTER" Button. ﬁutha
coin door is closed or the operator enters the Portals™ Service Menu,
the replay level is not changed.}

Adjust the number of replay levels to be active (1 to 4). Once the
number of Replay Levels has been selected, a "Drop-Down” Table
appears showing Replay Level 1. Adjust Re;afa*,r Level 1 between
100M - 9.99B8. Adjust Feplay Level 2, 3 and/or 4 respectively.

Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL
(When score threshold is achieved, a Playfield Special is lit.)

Adj.1 Replays: Fixed/Manual

Adj.2 HReplay Levels

Adj.3  Replay Award

Section 3
Adjustments Chapter 4




Sega Adjustments Continued.

| AdjustmentName | [ Adjustment Definition
Adl.4 Fres Game Limit gluiiigst the max. # of Free Games that may be accumulated per game;
Adj.5 Extra Ball Limit ﬁ.u:-li;sértléelzrpaxx # of Extra Balls that may be accumulated per game;

Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
(Note: Additional game features which are not adjusted may also
change when adjusting this adjustment; see befow table.) Default is
) ) MODERATE. Any one of the INSTALL settings (in a “Drop-Down"
Adj.6& Game Difficulty Table} for this adjustment may be activated to automatically select
settings for multiple adjustments affecting game difficulty. Select and
activate the ™" or "+" Jcons to choose the difficulty level required.
After activation, the individual adjustments may he readjusted, if

desired, Refer to the Install Adjustment Table below for details.

Ad]ustments which Adl. & Ad]. & Ad). 6 - Ad): 6 i Ad]. &
channe g2l 1o ExtraEasy. | Easy Moderate Hard! Extra Hard
{44) MBall Aeslarl |  EXTRAEASY EASY MODERATE HARD | EXTRAHARD
(45} Extra Ball Memary aM om (8] DM | QFF
(46} Cualily Locks Crilaron EXTRA EASY EASY MODERATE HARD | EXTRAHARD
{47} Qrblt Aule Criterion EXTRA FASY EASY MODERATE HARD |__EXTRAHARD
{48} On Fire Ruls Critafion | EXTRA EASY EASY MODERATE HARD | EXTRAHARD
Play Rules: Novelty & 5-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:

L4
E Novelty Play Rules - Set to establish recommended settings for no Free Play or Extra Balls:
o A Adjustment Name Saffing Adi Adfustrment Name Satting
= 1 Replays: Fixad/Manual Fixad 5 Extra Ball Limit [a}s]
W 2 Raplay Loveols Mone 13 Malch Porcontage o
= 3 Ropiay Award MNone 17 High Scoro #1 Awards 1
g 4 Fraa Game Limit 0 18 High Scora #2 Awards 0
o :
T 5-Ball Play Rules - Set to establish recommended settings for 5-Ball Play:
e Adj. Adjustment Name Selting Ad, Adjustment Namea Solling
a 1 Replays: FixedManusl 07 % 5 Extra Ball Limit 3
2 Replay Levels 1 i Match Parcantane 4
3 Raplay Award Credit 12 Ballz Per Game 3
4 Free Game Limit 5 17 High Scors #1 Awards 1
18 High Score 42 Awards v]
Add-A-Ball Settings -To disable awarding of credits and provide awards with an Extra Ball:
Ad). Adjustment Name Sefting Ady. Adfustment Name Setiing
3 Replay Award Extra Bali 16 Allow High Scores Mo
4 Free Game Limit g 17-20 High Scoro #1 - #4 0

11 Wilch Pamceniags off Awards

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

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

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

coins are inserted at one time. For example, if Left Coin Pulses was set to 01, Coin Switch Pulses Required for 1
Credit to 01 and Coin Switch Pulses Required for Bonus Credit to 04, 1 Credit would be posted for each of the first
3 Coins in the Left Slot and 2 Credits for the 4th Coin.

Section 3
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Sega Adjustment 7 Continued.

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

t the number of pulses registered lor closure
he Laff Coin Switch: 00 to 99,
IR NEET] St the number of pulses registared for closure
of the Right Coin Swilch; 001089,
(- N e s L B ey Set the number of pulses registered for closure
of the Center Coin Switch; 00 to 99.
e g s ] Sot tha number of pulsss registared lor closure
of the Fourth Coin Switzh; 00 fo 99
Coin Switch Pulses Required for 1 Credit RS luUE Rl LY CL T '

o postone credi, 00t0 88,
Coin Switch Pulses Required for Bonus Credit [REERUERINERegeti=g = Tl
to award the st Bopus credit(s): 00 to 99,
Coin Switch Pulses Required for 2nd Bonus Credit =R uprulsas rauirad

to award the 2nd Bonus credil; 00 10 99

(o R ps s s e L=yl Sef the number of credits awarded for
achisving the first Bonus |svel; 00 to 99.

Left Coin Switch Pulses ]

Custom Pricing Table

Coln Mechanisms = S Lo aiee e <ecAd|ustments >>> i

e Pulsgs | credn

et | cenen | miwt |4mH | PlaysiCoins CENIER | BISHT | i, | Rusen | Ruees | PSS | e
1/25¢ _ 3/50¢ o1 04 a1 00 o1 02 0o o1
25g 51.00 25 | WU 1/25¢ 5/51.00 01 04 01 0o o1 04 a0 o1

) 1/i25¢ 6/51.00 05 20 05 0o 04 20 0o o1

, S o 1110 8 01 0z | og 0o o2 oo oo o0
 Ssce | 10soe | 10seW MU 140§ 40S 04 | o8 08 0 | 08 | @0 00 oo
| 1/30p 2/50p SE1| 01 06 15 i 03 0o 0o oo
10p 50p g1 |20p 1/50p 3/E o1 il 15 02 05 0o 0o oo

| 1/30p 4/£1 o1 s 12 a2 03 oo | 0o oo
20¢ MU | $1.00 [ MU 1/60¢ 2/§1.00 o1 oo 05 | oo aa 05 0o o1

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

The Standard Pricing Select Table Explained:

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

Standard Pricing Select Table

< 2 e O T R T T e e s e Tt | = I e B E
CRUSOUNDBOARD counTay _CoinMechanisms . pricing Scheme Explained
SETTI OFTIONt: | COINS THR OT: | Nuymberof Flays* for Price Amourt Showit
Usad 25¢ $1.00 | 25¢ 1/25¢ :
usaz || p2s¢ | $1.00 | 25¢ | 1/50¢ 2/75¢ | 3/$100 |
TR usas || 26¢ | $1.00 _zic . 1fr5m-.
sl 1 01 1 11 L] UsAd 25¢ 293¢ 1/50¢ |
Iﬂ-lllj LELIL I YT 25¢ | $1.00 | 25¢ ~ 1/50¢ | 5/52.00 | Usad 1o
| USAB 25¢ 51.00 25g 1 /50 2.4 ¥ 25¢' | 3/$1.00 Bil!]" ﬁ
USAT 1 | D5¢ $1.00 25¢ 1 /60¢ 4 /51.50 B /3200
Section 3 Rj} Page 41
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| 2s¢ | 8100

Forall of USA EBeltings, sea prewnus page (the USA Dafault S’mtrng ]-=.- repeatad belaw}:

| ose¢ 1/50¢ | 4/5150 | &/82.00 |

55 1008 | 108 1/108 2/158 3/208 |
Ausimmllal 3 20¢ B A2 1/84 9 2582
Austraiaz: || 200 | sA1 | gA2 _1/$A1 2 ISA2

Baliglum 1

| 58F | 20BF [ s0BF |

| 1/20BF | a/50BF |

This country uses uniqua Tokens andior ‘Deblt Cards anly (pricing varies),

Brazl ¥

| | 1 ‘coin’ 14 caing’| 1 caln' |

I_.-' "2 coing’

LA
o
A
x
o
=
W
=

="
=
W
e

Canacs 1 25¢ | 25¢ | cans 1| [ 1/s0e 2/75¢ | a/Cans1 |
£] Denmark 1} 1 DKr | 5DKr | 10DKr | 20 DKr | | 1 /3 DEr 2/5 DKr
Denmark2: | | 1DKr | 5DKr | 100Kr | 20DKe | | 1/2DKr | 3/5DKe | 7/10DKr |
Fnianat | [ 1 Fmk | 5 Fmk | [ 1/5Fmk | 4/10 Fmk
s France1t || 1Fr | sFr | 10Fr | 20Fr 1/3Fr | 2/5Fr | 5/10Fr | 11/20Fr |
e France 2 1Fr | 5Fr 10 Fr 20Fr 1) 1i5Fr 30 Fr 720 Fr
s France 3 1Fr | 5Fr | t0Fr | 20Fc |[ 1/mFr [ 2/5Fr [ aftoFr | sizofr_
Gonmany1 || 1DM | 20M | 5DM | 1/1DM |61 X5 DM =
Germany 2 || 10M | 20M | 5DOM 1/2 DM 2/3DM | 3/4DM 45 OM
Germany3t || {DM | 2DM | 5DM 1/2DM_| 2/3DM | 3/4DM | 5/5DM
Garmany 4 | |1 DM | 20M | 5OM 141 DM &./5 DM
Groscet | | 50Dr | 100 Dr | 1/500r | 310001
Hong kona | [ 1 HKS | 2 HKS | 5 HKS | [1/50Ks |
&
(1L Ij]EE'l E|_Hungary: 10Ft | 10Ft | 20m 1/20Ft | 3/40Ft | ;
ros NP IS TETRRSTTET]  ftaly 11 500 Lit 500 Lit 14500 Lit
CrEEN Wy 500 Lit 500 Lt 1/1000 Lit | 3 /2000 Lit |
FalalafEelaal  Japani) | 100% 1/100¥
Japanz | 100¥ 1/100¢ | a3/e00¢ |
Koraat | 100 Won 100 Won 1./100 Won | i
1 Netherinnds 1 1Fls. | 1Fls. | 2.5FIs, 1/1Fls. | 3/2.5Fls.
Nathertands 2+ | | 1 Fls. | 2.5Fls. | 5 Fis. 1/1Fls. | 3/25Fls. | 6/5Fs. |
] New Zealand 12| | §NZ 1 SNZ 2 1/8MZ1 | 2/8Nz2 |
Now Zoaland 21| | $NZ 1 SNZ 2 - 1/SMZ1 | 3/3NZ2
10 NKr | 5 NKr | 20 MKr 2MONKr | 1/5NKr | 4iz0NKr |
10 NKr | 5 NKr | 20 NKr 1/10 NKr | 3/20 NKr =
100 Pts | 500 Pis | 1/100Pts | & /500 Prs |
1 8Kr | 5SKr | 10 SKr 10108Kr | 2/155Kr | 3/20 skr |
18Kr | 55Kr | 10 SKr 1/5 SK 59
Switzerland 17 | | 1 SwF | 2 SwF | 5 SwF 1/15wF | 6/5 SwF
switzerland 2 | | 1 SwF | 2 SwF | 5 SwF 1/18wF | 3/25wF | 9/55wF | L
UK 1 10p | 50p 1£ 20p 1/50p 3/
UK 2 10p 50p 1 20p 1./40p 3ige
LK 3 5 __10o 50p iE 20p 1 /500
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Sega Adjustments Continued.

| AdjustmentName || Adjustment Definition
~En
. ‘ Default is NO. Select the "+ lcon lo change to YES. 4k When
Adj:8 Reset Coin Audits enabled, all Coin Audits (Audits 5-11), will be reset to zero.
Default is NO. Select the "+* lconto change to YES. 4k When
. enabled, all audits will be reset to zero, except for the Coin Audits
Adj.9  Reset Game Audits (Audits 6-11) and Audit 12, Software Meter (the only audit which
B - cannot be reset to zero).
When enabled (set 1o YES] the High Score Levels and associated
Adj. 10  Reset High Scores initials will be restored to the backup settings when the “+" Joon is
X selected and activated.

: Set Match percent from 00% to 1056 or OFF. At 00% the match
f‘dl‘ 11 Matsh Percontage 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; 2 to 5. Default is 3.

; i Adjust the number of plumb bab tilt switch closures before the ball in
Adj. 13 T“_t Warnings play is tilted; 1, 2. 3 or OFE

Sel to YES ar 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 will equal the previous replay level (when the replay was

awarded) plus 50 Million for each following game, until the replays
S have all been played. At this time the previous level is resumed.
Adj. 15 Credit Limit Adijust the maximum number of credits that may be posted; 4 to 50.

Default is 30.

Mote: 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-Date feature. When players exceed these |evels, the plager initials may
be entered to replace the previous ones. These levels may be adjusted to award credits and to

backup values afler a selected number of games.

Adj. 16

Allow High Scores

g reszt o

Set to enable (st 1o YES) or disable the four high score levels by
setting to zero.

Adj. 17

High Score #1 Awards

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

Adj. 18

High Score #2 Awards

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

Adj. 19

High Score #3 Awards

Adj. 20

High Score #4 Awards

=
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 Adjust the number of awards (0 to 2) awarded for exceeding level 3.
Adjust the number of awards {0 to 1) awarded for exceeding level 4.

Adj.
21-26

Default High Score
#1-#6

Adjust the score level to which the world record, (level 1) (the highest
of the four levels) may be altered. This adjustment is not affected by
Adj. 27, HSTD Reset Count. Adjust the backup score to which levels
2 - 6 may be resel, respectively.

Adj. 27

HSTD Reset Count

HSTD (High Score To Date). Adjust the number of games between
automatic resels of high score levels to backup settings and ball time
averager adjustments; 100 to 9,900 or OFF (no reset or adjustrent).
Detault is 2,000,

Adj. 28

Free Play

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

Adj. 29

Custom Message

Set to OM or OFF. When set to ON, this function is used to establish
a custom message periodically d'ts;ala*,rEd during the attract mode, Sel
the feature to CHANGE selecting the "+" Jcon, Using either of the
Flipper Buttons or the "RED" and/or "GREEN" Buttons, select either
of the "ARROW" fcons. Press the "BLACK" Button (Reguest
fnstalled blinks al the top of the display and the letier A is indicated in
the first position in the display. Vary the letter(s) by operating the Left
and F{igll‘?t Flipper Buttons (or "RED" or "GREEN" Buttons). With the
desired letter indicated, depress the Start Button to lock in the letter
and advance to the next character. Repeal this procedure until the
desired message is completed in the display. Select the "<" or "="
characters to back-space {erase) and/or o move forward in an
already typed message. After completion, press the "BLACK"
Button,

Adj. 30

Atiract Mode Sounds

Set to OM or OFF, When set to ON, attraction scunds are played
between games.

Adjustments
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Sega Adjustments Continued.

|.__H_ﬂ_¢!1l_‘£tm§£t-_ﬂama

] | Adjustment Definition

Flash Lamp Power

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

Adj. 32

Coil Pulse Power

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

_weak or too hard. Adjust as required.

Adj. 33

Knocker Volume

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

Adj. 34

Minimum Game Time

Set between 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, Subseqguent balls will continue to do be served into the
shooter lane if the last ball still drains prior to and up until minimum
game time is satisfied.

Adj. 35

Movice Mode Enabled

Adj. 36

Game Bestart

Sel to YES or NO, Defaultis YES. When set to YES, before game
play, the player can choose Novice F’Iaé/ {a 1-Ball Game with a
guaranteed play time). NOVICE GAME rules give the playera
guaranteed minimurm game time - if the ball drains before the fime
is up, it will be returned to the @.‘ayer. When the ball drains after
the time is up, the game ends). When st to NO, this feature is turned
off, and defaulls to Regular Game Play.

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

Adj. 37

Extra Ball Percentage

Set from 0 to 50, Allows the operator 1o adjust how irequentllﬁthe
Extra Ball feature is made available to the player,

Adj. 38

Bill Validator

Set to YES or NO. When set to YES , the display, in game attrac
mode, will show an "Insert Bill Animation.” When set to NO, the
display, in game attract mode will show "Inserf Coin Animation.”

Adj. 39

Tournament Mode

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

Adj. 40

Euro. Token Disp.

Set to ON or OFF. When set to ON, the operator can enable the
"knocker” cable in the cabinet to drive an external device (e.g. Euro-
pean Token Dispenser) without the garne giving a replay.

Adij. 41

Special Memory

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

Adj. 42

Location ID

00 to 9999, Allows the eperator to assign a location identification
number to the audit print-out sheet, (Will not be affected by Factory
Reset.) See the end of Chp. 3, Go To Audits Menu & Chp. 5, Goto
Reset Menu (this seclion) for more details on Factory Reset & Printing.

Adj. 43

Game ID

00 to 9999. Allows the operator to assign a game idenfification

number to the audit print-out sheet, (Will not be affected by Factory
Aeset ) See the end of Chp. 3, Go To Audits Menu & Chp. 5, Goto
Reset Menu (this section) for more details on Factory Reset & Printing.

Section 3

Chapter 4 Adjustments




SPACE JAM ADJUSTMENTS (44 - 48)

@ From the ADJUSTMENTS MENU, select the "JAM" lcon with either Red "LEFT" or Green "RIGHT"
-.lﬁl""l Button and press the Black "ENTER" Button. Selsct and activate the "RIGHT ARROW" Jzon to view
—— the 1st adjustment in this group. Continue to select either of the "ARROW" [cons to view each
adjustment one at a time. Select either the °-" or "+" Jeons to change the value, if desired. The display will
describe the adjustment number, the adjustment name, and the adjustment total or value. The current adjustment
will rerain in the display until the next adjustment is chosen or when the sub-menu is exited.

[Adj.Ne] [ AdjustmentName | | ~ Adjustment Definition ]
Adj. 44 MBall Restart Setto EXEASY, EASY, MODERATE, HARD or EXHARD. Default is

MODERATE. Determines how Mulliball can restarl.
Set to ON or OFF, Default is ON. When set to ON, the lit 'Extra Ball

light will be retained in memory from ball-to-ball for the same player.
Ad]. 45 Extra Ball Memory When sct 1o OFF, the it Extra Ball ight wil go out at the end!of each
=11
. . : Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 46 Qualify Locks Criterion MODERATE. Determines how the Quality Locks Feature is played.
. : = Set 1o EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj.47 Orbit Rule Criterion MODERATE. Determines how the Orbit Rule Feature is played.
Adj.48 On Fir Rule Criterion Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is

MODERATE. Determines how the On Fire Feature is played.

Section 3
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‘wecp Custom Message

CLU=ET| To go directly to Adjustment 29, Custom Message, from the ADJUSTMENT MENU, select the "CUST
MEG MESS" [con either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button. Set

=1 the feature to CHANGE selecting the "+" feon. 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 letter(s) by
operating the Left and Right Flipper Buttons (or “RED" or "GREEN" Buttons). With the desired letter indicated,
depress the Start Button to lock in the [etter and advance to the next character. Repeat this procedure until the
desired message is completed in the display. Select the "<" or ">" characters to back-space (erase) and/or to
move forward in an already typed message. After completion, press the "BLACK" Button.

Film Star Reset

To reset the game with special settingEs not the normal Factory Setting), from the ADJUSTMENT MENU,
select the "STAR" lcon either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER"
Button. This setting is determined to be ideal for the home environment. See Chapter 5, Go to Resel
Menu, of this section, to change to factory defaults if changes made are not desired.

AESETTING & PRINTING ADJUSTMENTS NOTES:

Adjustment Note: Resetting Adjustments

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

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

Settings (except for Proprietary Adjustments). The display will return to the Attract Mode. To

erform any other functions, the system must be entered again by pressing the Black "BEGIN
EI"EST" Button on the coin door (see Chapter 1, Introduction, of this section).

| Adjustment Note: Printing Audit Information

k| To print audits, from the AUDITS MENU select the “PRNT" lcon. See Chapter 3, Go to Audits Menu, al
the end of that section (special equipment is required).

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

[ %J Selection of the “ALISON" fcon, from the PRINTER MENU, will start a Full Printout
i (Downloads to a PC).
ALI

=0H

Selection of the "BESET® fcon, from the PRINTER MENU, will reset the total

Section 3
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Go To Reset Menu

Overview

The Portals™ Service Menu System provides three (3) functions to reset adjustments and/or audits back 1o the
Factory Setting. See Chapler 3, Go lo Audits Menu, and Chapler 4, Go to Adjustments Menu, for the Game
Audits & Adjustments Information. |f a Factory Resel is performed, the Service Session is exited and returns to
the Attract Mode. I reset of Coin or Game Audits is performed, the display will indicate REQUEST INSTALLED
and return to the RESET MENU. Plezase note that once reset, all customized sellings are lost! Certain audits and
adjustments however cannot be reset (refer to the details below).

'ﬁ'ao TO RESET MENU

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

Important Notes:
|' ﬁ: Exit any sub-menu and refurn to the MAIN MENU by selecting & activating the "PREV" leon.

Selecting & activating the "QUIT™ leon from the display will exit the Service Session,

FRE

(an explanation of each Mini-fcon at that level will cycle continuously until any active

oUTT o Selecting & activating the "HELP* lcon from the display will show a help screen.
HEL button is pressed.)

|{FACTORY RESET

From the RESET MENU, select the "FACT" fcon with either Red or Green Button and press the Black
Button. 4k All adjustments will be reset to Factory Seftings (except {or Proprietary Adjustments), The
display will indicate REQUEST INSTALLED and exit the Service Session. See Chapter 4, Go to
Adjustments Menu, of this section, for the Factory Setftings in the Game Adjustment Table.

/=, |RESET COIN AUDITS
@
0T

Section 3 | Reset

From the RESET MENU, select the "COIN" lcon with either Red or Green Button and press the Black
H Button. 4} All Coin Audits (See Fig. 1) will be reset to Factory Settings. The display will indicate
BEQUEST INSTALLED and return to the RESET MENU. Coin Audits can also be resel from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 8. See Chapter 4, Go to Adjustments Menu, of this section. After

selecting this lcon, all of the Coin Audits (5-11) are reset o zero.

RESET GAME AUDITS

From the RESET MENU, select the "AUD" lcon with either Red or Green Button and press the Black
Button. 4k All Game Audits (See Fig. ziqwi!l be reset o Factory Settings. The display will indicate

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

« Heset Coin Audits

_» Reset Game Audits

Eamings Audils {Cofn-Audits Only 5-11) Eamings {(1-4), Ganerd/Specific Audils [134)
% : : 2 ;
Flg. 1 Au. No Dass ription Flg. 2 P-.I:. N | Diascription

14 | Thefirst 4 Audits in-
Coins Thru Left Slot

4| The first 4 Audits in th

w

6 | Coins Thru Right Slot
T Coins Thru Center Slot
B Cains Thru 4th Slot

g Total Coins

10 | Total Earnings

11| Meter Clicks

.....

ST | Tha Tomaiiderobthe Aloits -

Reseat Section 3
Options Chapter 5
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Example:
From the MAIN MENU, use the Red or Green Buttons to select the "RESET" lcon (GO TO RESET MENU).

ALD
GO TO RESET MENU

DlAG|
‘RN

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

FACTORY RESET

The RESET MENU now appears with the "FACT" lcon (FacTORY RESET) flashing:

CAUTION: IF CUSTOMIZED SETTINGS ARE MADE TO THE GAME, DO NOT PRESS THE START BUTTON

OR THESE SETTINGS WILL BE LOST!
Press the Black Button to activate this ICON. This will reset all adjustments back to Factory Seffings.

REOLUEST
IMSTHLLED

The REQUEST INSTALLED now appears momentarily and the Service Session is automatically exited with the

display returning to the ATTRACT MODE.

If the "COIN" or "AUD" /cons are chosen and activated, the affected audits (see previous page) will be reset, the

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

Section 3
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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 IO 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 (pg. i)

for the complete Fuse List in the Quick Reference Fuse Chart and note the drawings.

GO TO FUSES LIST

|

%’ With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button,
FLISE Select the "FUSES" fconin the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
. press ihe Black "ENTER" Button. Select and activate the "RIGHT ARROW" fcon to view the 1st fuse in
this group, Continue to select either of the "ARAOW" lcorts to view each fuse one at a time. The display will
describe the fuse identification number (e.g. F1, F&, F7, elc.), location of fuse (i.e. Backbox: Board name located
on; or Cabinet: Under the playfield ar in Service Outlet), rating of fuse {e.g. 54 250v S.B. - i.e; 5 Amp, 250 volt,
Slo-Blo), and 'use of fuse’ (e.g. 30v DC High Vollage Power, etc.). The current fuse listed will remain in the
display until the next fuse is chosen or when the sub-menu iz exited,

Important Notes:

Exit any sub-menu and return lo the MAIN
MENU by selecting & activating the "PREV"
lcons. If no lcons appear in the display
FREW because of a testing function or special
display {e.g. "Help"), press any button to exit.  [OIT]

.| Selecting & activating the "QUIT" Jcon from any
ﬁ display will exit the Service Session.

oUI

PREYW
f ? Selecling & activating the "HELP" /con from [y Selecting & activating the "ARROW" lcans

L)
any display will show a help screen. (An selects the next /previous fuse in this group. a
explanation of each Mini-lcon at that level will 2

HELF| cycle continucusly until any active button is
E pressed.) =
.0
Example: 5
&

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

GO TO FUSES LIST

Press the Black Button 1o activate this ICON. This will bring up the FUSES LIST.

BACKEBOX:
F1 DISPLAY POWER SUPPLY BD.
3/4RA 250V S.B.
90V DC HIGH VOLTAGE DISPLAY
FUSES LIST

A PREWGUITI

Fuses Section 3
List Chapter 6
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PORTALS™ SERVICE MENU [

PROBLEM/SOLUTION TABLE

Use this table far a quick simple selution(z) guide. For more lechnical assistance wview Section 5,

HEL

e e e e e —————

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.

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

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

The display blanks out.

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

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

Icans "scrol" along continuously in the MAIN
MENU.

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

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

s This is normal. These swilches 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'l move selection of lcon with the Left and/or
Right Flipper Buttons.

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

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

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

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

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

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

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

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

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

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

In Portals™ Service Menu, the volume cannol 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 {o increase/
deerease volume. (Red "LEFT" decrements;
Green "RIGHT" increments.)

In Portals™ Service Menu, the display seems {0
lock up, or the Help Display appears to be non-
functional.

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

persists, call Tech. Support for additional help.

Section 3
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Go To Help Screen
Overview

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

{GO TO HELP SCREEN

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "HELP" jcomin 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
perlinent to that menu level.

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

Important Notes:

Exit any sub-menu and return 1o the MAIN — | Selecting & activating the "QUIT” feon from any
MENU by selecting & activating the "PREV" w| display will exit the Service Session.

lcons, f no fcons appear in the display

i because of a testing function or special QUIT
display (e.g. "Help"), press any button to exit. BuIT

Selecting & activaling the "HELP" /con from =T These "Mini-lcons” vary in functionality
any display will show a help screen. (An ' depending in what sub-menu they are used.
explanation of each Mini-lcon at that level will EHH Refer to the beginning of each chapter in this

D B

HELF cycle continuously until any active button is section for the function they serve in that menu
[§ Pressed) [44¥H or select the "HELP" leons in the display
where the /con in question is being used.
[DEALA
Review Chapter 1, Introduction: How to enter the Portals™Service Menu. The chapter outlines

the entire Portals™Service Menu. View the lcon Tree in this

manual which describes the names and menu descriptions of each

lcon. View the display, after selecling 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 (downloading).

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

Review Chapter 5, Go to Reset Menu: Feset audits and adjustments {o Factory Settings.
Review Chapter 6, Go to Fuses Menu: View the location & descriptions of the ﬂame fuses (the same
information is referenced in the Fuse Chart Table on pg. i).

This concludes the Portals™Service Menu. Review lhe Table of Contents at the beginning of this manual, and
the detailed Table of Contents for Section 3 to quickly find the information required. The remainder of the sections
in this manual will cover all the parts in this game and provide helpful information to aide in troubleshoating. If
questions still arise after reading this section completely, call our Technical Support Department.
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Sgction 24— TE "l Chapter 1 of 2

Parts Identification & Location
(The Pink Pages)

Overview

This section provides the part numbers and locations of all the components in the pinball machine. The parts are
arranged in basically E:j'?mups: Backbox; Cabinet, and Playfield. Generic parts which may change as production
continues (quantity and/or size) are listed together. Quantilies greater than 0 indicates that the part is used in this
game. Since quantity changes may occur, an item indicating "0" may be used. Compare the item which needs to
be replaced with the drawings provided (the posts, sockets, bulbs and rubber rings are drawn actual size). Major

Assemblies & Ramps are detailed in the Blue Pages, Chapter 2, Assembly Drawings.

Section 4
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Backbox - General Paris

DISP|3’f Power Supply

{15) Board
{1[‘:’

CPU/ Sound
Board

/O Power Driver
Board

{ ) Display Controller
1D ng’f
(9

Take Note:

11 If both the Back and Fronl Sidas of the Backbox
ara required, order without the *A" (Back) and
*B* (Front) al the end of llom 1 & 2 Part &

+ Whan ordenng this ilom, ploase specily the
Game Mame o receive with correct ROMs.

+  An astanisk ( = ) indicates items am not nnI’“.l in

the pictorial.
e Part Name ; I ---'SPI'F#TEH*-'."' “N¢ | Part Name :SF!I--PHEI&
-5 anl Slda h'lelal Edckha: Assamhly !
11,3 .nl sdic_nd:h.':aml Eaﬂ-:bum Eadmerda} Piaﬂn 515
ay Power o3 i X
fsrale B=afd"£"‘3" TeE i
troller, Board 20-505 5 i b uam
{E O Pawer] dEL s ' 2E Spaakepsac&prata& tdeq_G_wan 820-
AF? #8532 = Dot am' ta Covar A
i Dot Mal Hﬁtégﬂ,i
16 Lamp Hol ng) (Qy. 2} ! ;*-: 5-{1 xﬂazmw 2}
i {Hr #6532 X 3/4" HWH Swage (Gly. 2) o %s;a r-’au{ﬁw, ?&
o T smnanahsa {with Leadsy - 2J° Sega Logo Stick-On Plals.
a 1J% #4:40 X a/4* PRH T-25 Screw (Qty: - 2K= Brackal (Holds Dot Malrx Dis; y} WalE
s AK* Starter - Fluome thaLight S aasn 01 | 2L* Spaca Jam Backglass Sub- mmhi',r.
=) 1L  Fluoresce ma--sﬁn‘nmw Y 11165-5081-02 Ormering {tom 2L Stib-Assy,. mmw
> -1M*.-Bn|taht£5i Assambly. .@po-ﬁﬂs—un-'qa.- 2.Sidad Tapa (6]
i3 qg':ffam ﬁws ub-Assy, includ ' Backgiags - Laxan
il Ballast-SP2 1200 60HZ 13W L}.- 010-5007-00  Backniass - Space Jam At Work
- Flunl' Lamp Cabla Wiring Hamess | 036- -5402-15-43 Backgiass - Bulyrale Back Cover.
P 1N* Backbox Lock & Koy (Gty. :.% 355-5018-00 ° EM' #5-32 Stop Mut (S 20)(hesdi vem 2Ly
- 10* #1 Roto Lock Female 355-5006-02 2N* #6 Washar (Qiy. 200 1) Didmm with 2] 1
7 . Nole: #1 Hotod ook Male (on' Gabfnerj 455-5006-01, 20% Erar:i-:aETupJBnL {Holds Backgiass Assy.) | 515-5623:08
LR #in-32 Slu_p MNUL{Qy=2) jear 1tam 107 240-5203-00 |\ 2P* Brackel Sids {Holds Backolass: Ass}rj 515-862304
-~ 1Q* 10 Washgr(Qfy, 2) forttam 101P) | 242-5003:00 20 Pedistal Plalo | 515-6623-05
1R* Ribbon | :14-Pin (Disp: Controllar | 036-5260-03 2R #6% 1/2" PTH (Qly. 4) s -zar.fsaggﬁ:.u
Board tu“ﬁul Matrix Display Boai '25* Door Stifiner Bracket S e Frst el o
1S* Hibhon Cable, 20-Pin (CPL !Sctund . | 036500004 5T+ 3/8" X1/4* Poly, Foam derskiegnpal | 626-5035-00
= H'ﬂihm rg Efﬁugrﬂ_ [;,Tu{r%nﬁl;r&; g i\ e a0 ta 3+ | Fuse Dascrplion Label (Space Jam) 220-6152-43
1.‘ .nna&! I'IG un ok L L o t £ [Seeur o 1 b3 & ]
o E:Ille:.?lay Sentrotlar Board) e 4 B-32 Stop Nut {Qly, 4) iSeeures tem 1 b2 2) 240-5102-00 |
-:Har E?wgmcﬂgw?ﬁﬁhmeg Hamess ggg:g:é;—émg Tha following ilems secure the Backbox 1o the Cabinel:
¥ Amess ‘ - e &
1WE spakgrcab[aWJrlr?gHa:.nmam (136-5385-01-48 5 | 5q. Meck 1/4"-20 X 7/8" Car. Bolt (Qly. 2)|  231-5014-00
1% gpa F 040-5000-08 g | Hinge Spacer {Qiy. 2) L 530-5099-00
e 1; ?ﬁiﬁl{ﬂ:{ﬂp Qty. 112] 040- 5%33 7 | Washar 1/4' 1.D. X 7/8* Q.D. (Qty. 2) 242-5016-00 |
188=. #E-SEStuﬂ'Hut aty. 15}¢um:mw1w 240-5005-00 g | 1/4°-20 Flange Mut {Qy. 2) 240-5300-00

{10G* Top Badtbn}cﬂh pping Sunis:m Brackat  |515-6623-07

100 Deflectar Pad (Bumper) (& 545-5428-00
{EE* Washer /41,0, X ,3& Qiy. 4) 342-5008-00 For Fuses, Bridges, Relays & ROMs locations

s DDA fortbi  |242-5005-00 see Dr. Pinball: -~ Find-It-In-Front Section (pg.i 11
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Cabinet - General Parts

Service Switch Set
on Coin Door

2
N\

S B
ey S

Take Note:

* An astarisk [ + ) indicates itams
are nat noted In the pictonal,

N® | Part Name | SPI Part N®
1 | Sereened Cabinat (Plain) | B2F-BODD-43

2. | B-Ball Shootar (Plunger) Assy. 500-6146-00
leern 2 secured by: 2A; Suppar Flale {S35-5027-00, 2B: #10-32 X.2/58" HWH Swage
(e 3) (237-5U85-00), 2C; #E X SE" HWH (G, 2) {234-500d-04)

3| Start Bulton Switch Assy. (YEL) {Fip Stvie) | 500-6090-06
4" | Cein Door (with Valldator) USA only 500-5018-172

5= | ForUSA¢com Swilsh; 180.5024.00 l
' L ForJ APAN Y Coln Switeh - 180-5081-001 "
Tiam 4 sacurnd by: AA: 14%20 X 114" Garmings Hok Sq. Neek [0ty 31 (231 -5000-00), et e
4Bz 1/4°-20 Flange Nut {Ot.4) {240-5300-00), oF G/ 1
; itch (on Coin Door). 022 26A" -~ Power Box (Flain)
5+ | Siam Til Sw:lc%.'- (on Goin Door} 180-5022-00 |5e8v samies Ou .B"'HU]!I‘HEF-C
6 | Service Swiich Sal (on Cain Doat) 180-5012-03 |26  Line Cord 10" ROJ 3! Max, . | oaas . "
Dual Switch Assambly 500-5B08-00 | 26D  Recessed CupforLinaCord. 1 . | 54551 ﬁx e
OHBERING ASOVEITEN 7 ASSENBLY PART WL LINGUUDER 205 LneFiler ot o
SR : - FERT T FAEARSR.00 26| i i Ehti ._.15!3_:_
TA% Mounting Bracket. . o | 235:6948-00 56G* Fusa B Amp.(Domastic) 200-5000-05.
78+ Playiield Powar Interiock Switch (Top). | 180-5136-00. SBH* FuseHoldar @ . +|205-5001-004
T X Swlleh{Batiom}: 1B0-5000-00 DEf m?ﬁﬂﬁﬁfﬂljﬂﬁﬂllﬂ IRl Tt \555‘522.420, e 7%
g | Flipper Bulton Assembily Rad (Qty. 2) 500-5026-32 |28} Gﬁtﬂﬂ,ﬁﬂj}ﬁﬁ%‘?gﬁ';Undar'cabrnqt}_'_. | 180-500100°
g ' | Flipper Cabinel Switch {Qly. 2) 180-5048-01 'I{t -S 1 e do:] Fe 1 = : ‘Bp0-s1280l 0 T
10 % | Pal Nut for Fiipper Butlon (Qy. 2] pa0.5003.00 |27~ |SneenkeeerFomalo O 2| _S5o-5016.02 | I
14 | Tt Hangar Brackel 535-5221-00 ? 3 i n
T : ) 7 og + | Catch Bracket {for llem 27} (Oly. 2) 535-7700-00 .
12 | Tilt Hanger Wire (Attached to "11%) 535-5319-00 | jiom 28 cocured by: 28A: £10-24 ¥ 1-1/2" Camiage Bl 5q, Neck [2/per) (231-5012-00], gf
13 | Tilt Cantact Wira 535-7563-01 268; #10-24 Keps Hut {2/par} (240-5207-00) =t
14 | Tt Plumb Beb (Attached o *127) 535-5029-00 25 | Rear Plashe Ext. Playfisld Glass 20-3/8" FA5-503B-00 =
{5 | Pivol Pin Kespar Brit. (Fomale) {Qly. 2] 535-TEES5-00 an | Mounting Foam Rubber far Exl, B26-5004-00 c
e __Pivol Pin Brkt (Male} (On Plaviield], 500-6088-00 31 | Plastic Channal Lalt & Right 545-5017-00 o
B SR e oot e e e 0 [
| 16 * | Prop Rod | 535-7553-00 | 328 #10-24 Hex Nt (2l tz«n-szu:a:::u|.aas: 48 ¥ Er6* Torrpes Proct (737-5D87.00] 1
e 16 socured by: 16A: #10-24 X 1-24" Camiaga Bol 5q, Mesk 1231-5022-00), 33 | Front Molding Lockdown ﬁ&sal‘nbl'f 5‘0{]‘502@-91 ]

16B: #10-24 Mylan Stop Mul (24005206-00)

Teern 33 sacorad by: 334: #10-24 X 1-14° Caniage Bod [Ty, 2) (231801800,

17 # | Mylar Carrlage Boll Cover Disc (Qfy. &) B820-5041-00 | 298: ¥10-24 Keps Hut (2. 3 (240-5207-00)

18 # | Cabinet Stop Brackel tNI] {Oly. 2) 545-5763-00 | 34 # Front Moiding Lockdawn Spring 265-5008-00
AEOVE (e 1B) USESTHE FOLLOWING WHENSECURERES | 35 + | Front Molding - Black 500-5757-01-00
| E=t Iv@'-_ar o r‘g‘@f.?}?g?grg foESheilE oo mﬂﬂﬁﬂ_ 36 * | Playlisld Glass (T.P) 217 x 43" 660-5001-00

Tiarm 18 secured by: 18A: 14"20 X 1.1/4" Gariage Bofl Sq. Weck (2iper) (231500500, |37 | #1 Rolo Lock Male | 355-5006-01 |

18B8; 1/4"-20 Flanga Nut (2ipar) [240-5300-00], : Motoe: #1 Aoln | ock Fomalo {on Backbox): 355-5006-02 |

1o [Gils2-12" X 1o @ackoL] @2 | 545507202 | o ¥ sty MRS Ll ot n e O e

20 | Cash Box Plastic Boftom _ 545-5080-00 38 |Hex Key Allen Wrench 5/16" =77-0001-00

21 | Cash Box Lock Brackel {wira) 535-7562-00 | L = |
e b = 39 | Leg Assembly (Qly. 4) 500-5821-50

22, | GashiBox Covar (Valicaion) 535-5013-03 I RnE NG ABGVE (ITEN 28] ASSEMBLY PART NE WILLINGLU!

23 | Transtormar 010-5012-00 394  Leg(Black) - ; | 535-5020-50 =

24 | Speaker- Round - 8' o 031-5005-00  |=298°_ Leg bﬂe[&r&f&"--w HGAEIE B00-5017-00"

o5 | Speaker Gl 7° X 7" 545-5072-08 | (o e o v Haw St it o, 0 5041 54

e = i

Parts Identification Section 4
& Location Chapter 1



Playfield - General Parts

N® [Above Playfield Name | SPIPartN®
1 | Bottom Arch Assambly (Plastic) O-E005-00-43
SADERING ABOVE (ITEMAYASSEMELY B {GLODES
“Bottorn-Arch withoul *Fork! (Pl

1B* #6:22 X1-1/4* PRHMS{Qly. 2). -

1C* Spacer 3/4* Plastic 3/8" {Gray) (Qly. 2) | 254-5000-

1D* #6-32 Nylon Slop Nubt@iy:2) =~ o | 240:6005:00
1€+ Boltomn Arch Shooter Lans Bulyrale 20 . | 830-5906-20
{F* Nelson Proleot Strip 89/16%(Qly. 2) | 845:5212:02

- 155 BollomeArch Fafice :535-7201:00

1-1/16" Stoal Balls (Qty. &) 260-5000-00

Flipper & Shalt Assy. Whila wilth
o Satam | oo @88 (@, 2) 515-5133-08-05

2
o
4 | Mini-Mars Hat Light Cover Clear {Qly. 5) 550-5032-01
b
&

Mini-Mars Hat Light Caver RED {Oty. &) B50-5032-02
| Mini-Mars Hat Light Cover ORG (Qly. 3) | 550-5032-07
Mote: Each ofabove itam 6 is riveled one pereach Pop Bumper
Bulyrale Cover (830-5806-12, -13. & -14}
7 |'F-1-R-E"Plastic Light Covar © ] '5455741-00 |
g | Aubber Light Cover Amber (Qty, 4) 545-5014-03
- Each ol above ltem B covers a #44 Bulb, one pereach undar
gach “letter’ of tem 7 above.

' | o | LiohtReflector (Qty. 4) 545-5409-01 |
L) 1-Way Gala Mounting Bracket 535-5269-06
10 | Wirs Gate (farabove) 535-5307-09 |
il 1 1-Way Gate Mounting Bracket 535-52(8-03 :
Wire Gala (for above) 535-5307 : fih ng

hownin a
v far clariiy,

‘Basketball Msgna Jump Cover

em 12 isallache
0-4.3,a Major Assy. { ¥ 4.

545-5740-01

: Tha above llem 13 isattached (o he ic Ramp £
500-5116-00-43. a Major Aszy. (Sea Section 4. Che

| Mole: The above ltem 14 is used to support the Plastic Ramp (2.on
each side of the playlield)

15 | Piayfiold Back Pana! (Plain) ; E95.5445-00
16 | Ball Snubber (Stop) . '535-7280-01
17, | Shoolar Rail Prolect Plate ' B35-G707-01 |
l.r.;'n 18 Edgé Shield Butyrale -0B Support 59R-7918-00
.
o
=3
i
= N2 | Below Playfield Name SPI Part N# |
& VUK Angle Support Brackel R35-7911-00
& Mole: Tha above llem 14 iz allached to'the VUK localed d

under the Magna Jump Asssmbly to ensure the cor
af the VUK which shools the ball up to [he Maanet.

2 | Pivol Pin Braket (Mala) (Qty. 2) 500-6088-00

Nela) Pivot P Bkt [@)] E538= 2]
o4 | Snap-In Keeper Mals (Qty. 2) 355-5016-01

Note,  Snap-in Keeper Female (O Gabipstl: B55-5016-010 o
2o | Playhield Hanging Bracket (Qty. 2) 535-5216-03

53 | Outlane Adjustable Fost Plate (Qly. 2) 535-5091-02 Take Note:
*  panastedszk (=) mdicates itams ara not noted in the picterial.

1. Forrails & ball guides, bulyrate, mylar, decals, rubber pars,
swilohas & largals, metal & plastic posis, sockels & bulbs, s2e the
following pagas in this chapler,

- 2 Son Seclion 4, Chaptar 2, lor balanca of lems which are part of

i p1 * | Playfiald Screenad (Mo Parts) B30-5143-00 ar altached to a Major Assambly

; ~ & with all Pars K —4a | 3. Legend Note: Itams noted with a while circla () ara mounted
| Pz F‘!s:.[nerd womplet 505-6004-43-43 | above. |lems noted with 8 Mlack circle (8 are mounted below,

Section 4 Parts |dentification
Chapter 1 & Location




Playfield - Rails and Ball Guides

Section 4 | Parts

" N° [Wood & Metal RallName [ SPIParthNe | Ne |
1 | Right Wood Rall (Routed) 41-3/4° 525-5010-15 A
2 | Left Wood Rail 38" 525.5007-03 B |Retum Guide Right 535-7560-01
3 | Top Weood Rail 6-1/2° 525-5007-14 C | Ball Guide Rail (Outlane Fenca) (Qty. 2) 535-7595-00
4 | Wood Rail (Routed) * " £25.5441-00 | D | Wire Fom 1" (Qty. B) £45.5300-05
5 | Flat Rall (Qrbit Lafl) 535-7776-00 E [Wire Fom 2-1/2° 5135.5300-01
& | Flat Rail (Orbit Right) 535-7777-00 F | Wire Form 3-1/2* {Qly. 2 535_53;}p_{j3
7 | Flat Rail {Inner Orbit Laf) 535-7778-00 {5 | Ball Guida #1 535-7789-00
g | Flat Rail {lnner Ohit Right) 535-7779-00 H | Ball Guida #2 535-7700-00
g | Flat Bail (Left of Uppar VUK) 535-77B0-01
16 | Flat Rail {Right of Upper YUK) 535-7780-02 |
{1 | Flat Rail {Leit of Pops) 535-7R18-00 |
Parts Identification Section 4 Page 57

& Location Chapter 1




- Playfield - Butyrate, Decals and Mylar : : .

N2

06-XX

Buty. Shoat Soreenad (01-21) (Complels] _ B30-59

1 | Bulyrata 1 - Top Right Comer | Ban-5906-01
2 | Butyrate 2 - Top Right Side Ba0-5806-02
! 3| Butyrale 3 - Left Side Plastic Ramp 830.5006.03
4 | Bulyrala 4 - Right Pop B30-5506-04
& | Bulyrata 5 - Right Sida Plastic Bamp B30-5806-05
g | Butyralo & - Loft Uppor Fop 830-5906-06
7 ' | Butyrate 7 -Lelt Lowsar Pop Top B30-5906-07
g | Bulyrate B -Left Lower Pop Bottom - - | A30-5906-08 |
| g | Bulyrate -2 - Top Lalt Canler B30-5906-09 ]
10 | Bukyrate 40~ Laft Side 830-5906-10 |
11 | Butyrale 11 - Righl Sida A30-59068-11
12 | Butyrale 42 - Pop Bumpar Top 830-5906-12 | |
| 13 | Butyrale 13 - Pop Bumpar Right 830-5906-13
| 14" | Butyrale 14 - Pop Bumper Left BA0-59068-14
15, [Bulyrate 15 - Lot Siingshol || B30-5906-15
"1 | Butyrale 16 - Right Slingshot 830.5906-16
A7 & | Bulyrate 17 - NOT USED S
18 | Butyraie 18 - Laft Ratum 830-5906-18
19" | Bulyrate /1% - Right Hetum 8230-5206-19
| 20 | Butymto 20 - Boltom Arch Shooler Lane | 830-5808-20
[ 21 # || Bilyrate 21 -Heychald Sece mtosls || B30-5006:21"
i [ /N2 [Clear Butyrate Name [ sPipartiNe |
g . Buly, Sheel Clear {01-6) (Complele) 830-5909-XX .
LA | Buly 01 {covers scraaned Buly. 1) 830-5909-01 | |
B | Buly. 02 (covers scraened Buly. 3) 830-5909:02 |
Lo | Buty, 03 {covers scrasned Buby, £) 8305909031
D | Buty, 04 (covers screened Buty. 7, 8, 14) || 830-5909-04.
i E-. | Buly. 05'{Skili-Shot Basksl Covar) 830-5909-05 |
F | Buly. 06 (covers screened Buly. 11) B30-50909-08"
e e Pt oo il oy | 890-5911-00 |
|ENe | Mylar Name _ SPIPartNe |
e | Space Jam Mylar Pop Bumper Area B20-5865-00°
Wl | n/a | Mylar Slingzhot Area (Oty. 2) A20-5821-00
[ a | Mylar Pad - Ball Drop (Qly. 2) B20-5815-00
E’ i fa | Mylar Cover Discs {(Cabinet) (Qly. 6) B20-5041-00
35 B -
=B [Space | SPIPart N2
— I Space Jam Decal Shoal (Complata) B20-6165-XX
gl | Coln Door: -04 (Portals Service Switch), 06 (BUGSY
ol © [ Bottom Arch:-12 (Center), -13(Left), -14 (Right)-05 (Install 5 Balls)
mE | Backbox:-18 (Wamihg Don't Lean on Daor.) ;
% Misc: 07 (*F-I-RE"); -02 (Extra BalArow) | it — :
. |[Fardecals on assemblles;sea Sec 4, Chp. 2 Associalod Pas Tahle W
on- It_}s‘ ich have decals (Ramgs, D At 8] ; g_rﬂ% e
n'a | Playliald Back Panel Decal 820-6180-00 | BTN ED _
rifa | "Space Jam Backbox Fuse Locallans” A20-5152-43 1€ anniversanr
|_N% | Generic Decal Name . SP] Part N¢
| n/a | *Suitable for Indaor Use Cnly (UL 820-6001-01 Take Note:
n/a | "High Valtage Label (UL)" [Qty. 2) B20-60E2-01 An aslersk [ * ) or "na® indicates lems are not noted in the picterial.
n/a | ‘Pricing Decal Sheat’ 820-6094-00 | .
[P o Dl UESS B20612301 | e e e e i For i
rWa | "Danger Coin Door Labal (UL B20-6140-00 piecas mplace_ the _';x::{- wilh apprgpggiti:‘aaﬁtaﬁgigil number.
g UL LA Label 820-6141-00 e icte: Netos mated with o white cieia (@) are mountad
n/a | "Fuse Labla (UL) 520-6143-00 above. |lems noted with a black circla (8 are "clear® & mounied
r/a | *Start® (Ward & Arrow) Decal 820-6177-00 belaw (thera ara no bulyrate pieces maunted below in this game);

Section 4
Chapter 1

[lzfns with a gray circle [ €)) ara “clear® & mounted above.

Parts Identification
& Location
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Playfield & Cabinet - General Switches ¥

Thesa Stanr:iil}p Targals (llems 12-19) are detailed

| N2 | Playfield Switch Name ary:l  PartN®
1 __CEFTD Transmittar Swilch T | 520-5124-00
CPTO Recalver Switch 1. | 520-5125-00
2 . | Micre Rallover Swilch (Ball Trough) 4 | 180-51189-00
R ]
Micr Swilch 80-5157-00
BrAtet - = shsal (it | 535-8173-00
#2-56 X 38" HWH Qv 2) | 23¥-5938-00
4 | Drap Target Swilch 3 | 180-5104-00
5 . | Maagnat Read Switch 4 | 180-5145-00
6 | Micro Sw. Rollover &ssy. (Rt Brt) g | 500-5707-00
7. | Micro Sw. Rollovar Assy, (LLBrkt). [ 0| /500-570600 |
8 | Turbo Bumper Swilch 3 [ 180-5015-03
g | Slingshot Micra Switch 2 [ 180-5054-00
10 | Micro Swilch 1.1 180-5159-00
11 | Loop Swilch (used onVUKs) 2 1.180-5716-00 |

on the n{::i_l. pagea;:

e

12 | Stand.Up Tarel Folnd 110 [0 | 5005R5K%
Siand-Up Targel Recl 1 1=12 | 0| BOX XX

Stand-Up Tamet Square 1° 4
|'Stand-Up Target Narmow Rect.

Baskalball Target (B-Ball Desfi_g_ll)_ =
Meadufar S L
8| MoaET SETAUR

Cabinet Switch Name® =~ |

; A_t Starl Button 5w, Assy. [Yolaw Fip. Styln] 4 E00-8090-06
B * | Coin Door Switch (USA) 4 [ 180-5024-00
C * | Coin Door Switch (¥ Japan) nfa | 180-5091-00
D * | Slam Tilt Swilch 1 | 180-5022-00
E# FllppEE_Ei&Dk Fower Switlch 2 13[].5(]43.()]_1
F # | Service Swilch Sel {3-Butlan) 1+| 1B0-5012-03
; DI Switch Azsembly

SOVE (T}

Mamary Protact Switch | 180-5000-00
Interock Switeh' : 80-5136-00
Brckal : 535-6958:00
H * | Fenice Outlel 1 | 1E0-5008-01
] * | On/CH Switch 1 | 180-5001-00
N2 [ Color Name ' N2 | Color Name =
-0 | Clear -09 | Pumple
-02 | Red -10 | Fluarascant Orange
-03 | Amber -14 | Fluarzscent Green
-04 | Green -12 | Fluorascent Blus
-05 | Blua -13 | Teal Grean B
=06 | Yellow -14 | Gray
-07 | Orange | -15 | Luminescent
| -08 | While PRI G i

Instructions, Farls (such as largats) and ina 2-digit N* which
comasponds o the coloer of tha part,

shown

.
s
)

This Remp

partial and e

“out ol

Take Note:

an asterisk { « ) indicales items are nol notad in the pictonal,

For swilches used cormesponding to the Switch Matrx Grid of
this game, sae Saction 3, Chaptar 2, ... Diagnostics.

The *-XX* in Part N2s which may come in various colors should be 2. Eorlocation of the Cabingt Switches, see the beginning of this
: i :: -Digil ME, ding 1o the colar chapler, ) i |
;Iipslﬁggd mgj:auj-li?:gig?sﬁndgi E;ggvﬁllaﬁf RrEneeSa Legend Note: [tems noled with a while gircla {43 are mountad
' ' abave, llems notad with & black circle (@) ar mountad below.
Section 4 Parts ldentification

Chapter 1

& Location

 ltems with @ Qty, are not used In this game.
Size andfor auantities mav chanos durdno production,



Playfield - Stand-Up Targets 7
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Special Targef This Game Only

O O o
@”

| Stand-Up.
H2 [ Rotnd Stﬂtﬁn*;.Up :I‘argn}. ne

i

ERING ABOVE {ITEM 12} A

2Ae Swilch & Targal Assy. 1 Ftnund
128, Maunling Bracket

126 _’Swit.ch.gad{-ﬂ_al&. .
120 5-32 23 HWH Swags {Gb 2) |
12E  swilch Dinds, {N4001 1125001000
12F  FoaniPad " ! BEGROIEE0T .
Nt ltam 124 thesd 5 Sul-Apsy. which inciudes the tomwng itlems for mlpmnrn

I—. Stack Swilch Hadfius End (180613300, 2— Waahat 515" {24 2-5007-00,
. Fn.-r:t 1 K'3.-1ﬁ"124‘3 50{)1-[-]:1 nnl:l 4— g Fquru:I ‘Tar,red .:545-54:-5—:0-:]

$ 5154595& e
535-6855-00°
535-6452-00
[2a7-5975-05!

\GA . SW &'rmget e )H 'HenL" |/515:
: lferns 138-Farm. denhcal‘fh 128-F. 0 [k

= Med 5 ltam 134, isa rivetnd Sub a\.'.-w which I|..Iude-51halnlumng |.u|:15!nr raferance;
fm Gtack Swilch FAatius End (18-5133-00), 2— Washei 515 (242-5017-00),
4 Rivet VD@ ¥ 31 E°{243-5001-00) and 4— Fectangular Tampet 15-5-&14’ L

14 | 1" 5q. Sland-Up Taroet Assy. (RED) - | 1 | 500- 523202
ER[NG ABOVE (ITEM 14) ASSY. P.a.nfmwmi ' =

14A S & Tamot Assy. 4L ara {HED‘,I a{pE0d :
|tams 148-F ate jdahl Squ gjgghu:a[ t 128:F. _

, ng Heim 144, 1 o threled Sul-Asoy, whn-h |'1-:Il.|dm= tha laliowing forms lor rofesencs:
§—Sfack Swech Radius End |160-5133-00), 2— Washer 516" (242501700,
4= Fivel 1/E" & X 3167 (245-5001°00) and 4— 1* Square Tarmet (HEDY) [545-54?I:| EI-E'

(I5A " Gw & Tan al.n.s X
* 'ltoms 15B-F are uhnlfﬁaltMEBF a id_e_tn_cail,cMEBF

= Mala: Hom 184, 18 & ieeled Sub-Asey. which inchides tha ﬁcllmng flems [or peimapon:
1— Biack Swich Sauare End (180-5132-00), 2— Washar SME° [242:6017.00),
B Rivel 178" 0 X 316" {245-3001-00} ard 4— Marmow Targel (545-5210-XK].

[ 15 ]aaskethausmnd-up Td:gamssy

16 Sw, &Taigai Baskelball

ltams 16B-F ars |denlical o 128

Take Note:

1. For swilchas used
correepanding o the
Switch Maltrix Grid of

2. The *-X" in Part Nfs
which may coma in
various colors shatld
be replaced with he
desired 2-Digit N for
the color dasired.,
Mot all colors may be
avaitabio.

See the Plastic Part Color
Chart ﬂn_tha prav, padge.

-uoponpeoud Bupnp abueys Aew soppuenb Jofpue ez|s
“alweb S|y ul pasn jou aie A0 @ yiHm sty 4

Parts Identification
& Location

this game, sea Sac. 3,
Chp. 2, .. Diagnosiics.

L.

= biatar llem 164, is a riveled SubeAgey whish inchu 'eall-.utcﬂunmg |Iemai:u felemnr.e
\— Slack Swich Radim End [180-5133-00), 2— Washer 5M&" (242-5017-00).
3— Aval 18" o X167 (P40-5001-00) and 4— Haskeiball SHyle Tarpel [S46-5723-XX),

N2 | Stand-Up Target Name ary.| PartN¢
17 Madulars ] Tﬂ.rﬁet Narmw {HEDJ 2 | 500-6138-02

L]

Lig

Section 4
Chapter 1

Nao i' e: -Thara are no “single” cnmpunanis The enlire target must
bia ardared il rplacemant is Necessary.
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Playfield - Meta

S ham 1 Postused in
palrs com use ¥a”
through 3" Aubhar

‘ﬂ Hings (Soo Rubber

Parts for Part Nis)

. S?mw;lﬂﬂarnmﬂ
» FE-12 n Stop Hut
Hﬂﬂyﬁwﬁ-ﬂﬂ

| Posts and Nuts (Actual Size) |

FEp—

Top & Shde Views
Mot Shawn:
-!mﬂflmﬁmphhﬂ
with 11" Hex £
#8.52 Hylon Stop Mt

- on Stop
m-&lfﬂ:'.-ﬂlﬂ it
« #10-3 :
tosa e e

Shown Below:

= BE-37 WEPS Hut
[with Star Washaer):
240-5008-00

» #6-32 Acorn Cap (WHT), 240-5000-00 » #5-32 Acarm

]

= = = =
= = : =
E E % : % Oottorm & Slde Viaws
= :- ‘
i i Br 5 T é ot Shawn
- w B o HE it~} w #h-32 T-hut
3 3 By i Bl 23 with Sida Cut DY
;gg :gﬁ e = BeE 240.5002-01
& 23 [ 2 " 2 F + #6832 THut:
1 w5 B 240-5181-00
ﬁ§ H B2 Bt £ - Fi0-02 T-Hut:
£ £ = B s 240.50067-00
& & R i « 21032 T-HuL
£ g g 2 with SHde Gut O
2 240-5205-00
] g g B
8C
e
i
=
(5]
3
-
%E
Top View o
= 1 I o=
pat Bhown: BT
! ! Fattom . $5.92 Hax Rt =2
Botlam #8-32 2005003-00 =
R Throad » #70:32 Hex Nut: = 2
#10-32 #10-32 0520100 7 2
Tharead Thiread . . @ E
= N2 [ N2 Post ary.| PartNe 129
[ Post #5-32 Top / Weod Screw Boltemn | 19 | 530-5010-02 | = z
Post Hex Base #8-32 Tap/#10-32 Bol | 2 ). THER:
i ' T gg
Mini-Post #10-32 Boliom - o E
T .' E E—
& | Posl ¥B-32 Top / #6-32 Bottom = 5
74 | Post #6.-32 Top / #6-32 Baltom | & - o 2
Some other nuts (Not Shown / Not Used with above posis); X s .
» #1024 T-Nul, 240-5200-00 » £10-24 Hex, 240-5202-00 = #10-24 Nylon Stop, 240-5206-00 « #10-24 KEPS, 240-5207-00 5

Cap (BLK), 240-5006-00 « #8-32 Wing, 240-5001-00 « #8-32 Wing, 240-5100-00

Parts ldentification
& Location

Section 4
Chapter 1




© @ N oA W N

OO e NN W N SO

Note:
With ltems 1-6, the lap goes
through lenglh of spacer.

With ltams 7-26, the tap is up
o 5/8" deep an each end.

llems 1-24 {1/4" wide) Hex
Epacar lengths nol s2en an
this page (136° 19", 2" 2"
3w’ 3%, 4w” and 4157+) ara
curmently not availabla,

llems 25-26 (5167 wida) Hex
Spacer lengths & llems 27-33

Spacers are only available in

the =izes as specified / shown,

4%

26

¥ Note:

Iterm 26 is Noi Shown due to spam
available, |tis identical to ltem 25,
butis 6% in length (both ltems 25 & 25
Hex Spacers arg 516" wida vs. /4"
wids Hex Spacers (llems 1-24)).

32

Mot Part Nuember & Materal Hiforence

A Standard USA 5" Ruler i
available on the back cover.

13"

pulle It ¥l L D

X 4" Hex Spacer #5. :i?. Tap

054-5008-12 |

X ':rk Hax Spaner #ﬁ~32 TaE &

* X V' Hex Spacer #5-32 Tap

254-5008-03

X V4" Hex Spacer #8-32 Tap

254-5008-02

X 4" Hex Spacar #6-32 Tap

X Ve" Hex Spacer #6-32 Tap

A-5008-04

3" X 14" Hex Spacer #6-32 Tap

4" " "f; Hen Spacer #5-32 Tap

¥ 14" Hax Spacer #6-32 Tap

10

114° X V4" Hox Spacer #6-32 Tap

* ¥ V' Hex Spacar #6-32 Tap

‘uoanposd Bupnp sBueys few sappuenb Jopue ez|g

-aweb sjy ul pesn jou aie D @ Wi sway) 4

Parts |dentification
& Location
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Playfield - Plastic Posts and Spacers (Actual Size)

B o 2.3 Ve 3* &z 4 * Vghe 3 * Y&ha

o
3
- ;
-E: ‘,'E ey -_E
hE ﬁ‘g i i
23 g o 533 - &3
LER g2 i
2
= |
i g
[ Yl s T ey I. e R A ] 4] . ltems 3-5 Fm:suﬂhpﬂsmﬁ:gpﬁgaha"ml:hwnrngs
Take Note:
* llams 12 and 4:5 come In varous colors, sea the Plastic F'art i
Color Chart at the end of Section 4, Ghapter 2. RAeplase the iast 6 :]: i :{: 8 i g
2 |:||§|IL'?r {or =¥} with desirad m[urmp!ammunt {These posts
nat be available in every colorn). flem 3is r:nrrenrl}f gvailable SR ; ek
fn ga for this game enly, namally it is _Bl'ac.ic
% llems &, 7 & 8 (Light Board Spacers) dimensians are maasured @ T o :
fram I:nnuam 1 jLIE[ undereut—awa;r [E=-T-1 p]cturlaj to the ngh't}. mi-':::m
W!mhl I;
—Itams 10-18 Spaoars arg, usad in r.annjunhon willh Matal Posls Ty @ __L
{sop llams &, TA & 7B on thal pags) andfor a #6-32 134" PPH. : ;
Screw (237-5511-00) with a #8-32 Nylon Stop Nt Em&msm] S A e

Thesg llems are only avallable in the sizes spetifisd f shown.

10 11 12 13

LN
(1]
=,
o
=
S
o
1]
=
-
LA

&I 550-5059-07 |

II 5450000
T “'—.'?'-*?'IU'Y?-_-I‘

x "Va . Sp-a{:nr Gray 254-50(}0-0?
X %" Spacer Gray 254-5000-04

254-5000-08

Slze andfor quantities may change durlng production.

+ Items with © Qty. are not used in this gamo,

Section 4 Parts Identification
Chapter 1 & Location




Playfield - Wedge Base Bulbs, Sockets and Misc. Bulbs (Actual Size) 1

This sockat bs normally Thils socket |s normally This sockel |= mama]lty

#555 uead on Light Boands to used In Fog Bumpars, used on Lght Boards to
Evcﬂ'l'ﬂmh.l = verically. {Usa #555 Bulbe anly.} =ion bultrs hodzontally,
(Use wf35E5 & #9046 Bulbs.) Usn w555 & #4906 Bulbs)
EHRIETIANA

Wyl
-l-..r_ T
L

Roplacamant Mato:
Sochit sodor may ba
elthet biack or white,

2 Wires

org rox.
127 6m

4 5 : 6 7
This sockel bs normally = f
used with Reflectors.

RAepilacemint Mote:
W this socket Is dirslred,
ofiked foan & for replacomont
This sockel 1% not avallablo,

This mdm%:uhul]m:s This socket was used with mn 1

#3906 usad In confumctien with altarnate Insert using Insulation 3 MNeon
Mink-Mars or speckal o ment Connectlion ve. s |
BurtyTate assemblles. Idered-0n Conneston i

2
e
1Y
= B
=t

Section

-ueponpesd Bupnp abueys Aew sappuenb Jofpue 8z|g

g

=

: DiteBietizs  puomm e
E 1pikauinru;nmulm. II#TD Boards only,
o]

2 O - =
n | N2 | #555 Bulb & Socket Name  |qaTY.| Part i N2 | #006 Bulb & Socket Name  [oTY.| PartN®
@ | A | #555 Wedns Base Bulb 44 | 185-5002-00 #3068 Wedgs Basze Bulb

_3_ 1 | #5355 Wadna Basa (WB) Socket o DWTEQQE:F.E'_ : o

E 2 Turp_{_gl_F‘np Bumper Socket 3 | 077-5206-00 J5E 5

o | 3 | LightBoard Laydown WB Sockat a5 | 077-5207-00 .

=

3

{0

o

3

B

;ci'jr-;l See start of this chapter for Fluor. Bulb & assoc. parts.
"
"l

Parts Identification Section 4
& Location Chapter 1



. Playfield - Small Bayonet Type Bulb and Sockets (Actual Size) ¥

[rromossesmeesmeea o el

& 4
#455

syed | ¢ uondas

Thils bulb ks normally usod In
conjunstion with sookot
[z 10}, but can be wsed with
the other sockets (tems 1-9)

. _PartNe | N2
66 | 165-5000-44 |

with & Gity. are not used In this game
Slze andlor quantilles may change during productlon,

Section 4 Parts |dentification
Chapter 1 & Location




Playfield - Large Bayonet Type Bulb and Sockets (Actual Size) }

-uaponpodd Bupnp sBueys Aew sappuenb Jojpue oz|g
‘awed sjuy) uj pesn 10U aie A0 @ YiM sway) +

Parts |dentification
& Location

‘N2 | #89 By ' oty PartNe | #89 SocketName  |aomvl
C | #88 Bulb 14 | 165-5000-89 2-Lug Stand-Up Long Sockel
1 | Laydown Standard Sockal 0 | 077-5100-00 |l GEht N Coehe HeviSnaie
2 | 2-Lug Stand-Up Shon Sockat 2 | 077-5101-00 | 5 |2-Lug Stand-Up Small Socket |

Section 4
Chapter 1

Section 4 | Parts



Playfield - Light and Miscellaneous Boards

Playfield is shown in the "Up Position" as leaning
I j against the Backbox.

_Lo15-

:1
T

.
), [077-5207-00

| 254-5007-01
515-6592-02-43

| 1520-5151-02

). . |185-500
{aw.5) " |o7r-

: AL
el L

[ i FEnE W = blLﬁ ot
—  ‘Spacar BT Plastic Sl Bin (SR 30 4

Space Jam Light Board Assembly - 5

BasaBulb
3R Plastic SiL BN, (G 21
L6 am Light Board Assambly -6

Ao E

515-6582-0

suied | ¢ uonoss

Take Note:

individual Light Boards can anly be ordared as assemblics.
Sorkets, bulbs & spacers may be ordared soparataly.

For pictonals of Sockatls, Bulbs & Spacars, view previous pages.
. Legend Mote: |tems neted with a white circle (1)) are mountad
M2 | 24-8econd PCE Board 520-5153-00 above, ltems noted with a black circle () are mounted balaw.

Section 4 Parts |dentification
Chapter 1 & Location




Section 4 Chapter 2 of 2|

Drawings for Major Assemblies & Ramps
(The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this game. Individual parts of each assembly are numbered,
describing the name, quantity & part number. Where multiple _Farts are riveted and/or assembled as sub-
assemblies, the sub-assembly needs to be ardered. Nofe 71: The Turbo Pop Bumpers are only available as
individual pieces, Nofe 2: Minor changes may be made during production (e.g. coll size, addition/deletion of
minor parts). Always verify the part to be replaced with the Part N® and/or description as noted. Replacement
parts may be substituted with revised parls which may have a different Part N2 R‘ate 3: ltems noted with a white
circle (@) are mounted above the playlield and items noted with a black circle (@) are mounted below. Note 4:
Look in the Pink Pages; Chapter 1, of this section for general part numbers or items not described in this chapter.
Note 5: Call our Technical Support Office at 800-542-5377 in USA/Canada or at 708-345-7700 with any questions.

Eazﬁ s Page 71 Assemblies Below
24-S Y . X 5-Ball . :
o === = | Trough/TRUK

Flippers

i

Left & Right
Slingshots

Autoplunger
Coil and
Arm Weld

Pages 82-83 Al
Plastic Ramp LT -
and Ball S o
Diverter

T vy e M P % i LS

Page 77
3-E[llank |
Drop Target |

I
|

|
. Fage 75
| L Turbo

Bumpers

EiNEBALL, THE |
1€ nnnversany

Drawings for Major Section 4
Assemblies & Ramps Chapter 2

Section 4 | Drawings




Major Assemblies - Locations & Part Numbers +

ftern 10 (undar
the playlicld) =
directly undar
llam 12 {above
fha playheld),

—®

w
(1)
2.
= Take Note: E 3
I t  The assamblies descibed ) m
= on {his page ars shown &
dasenbad in detail an the
o page(s) noted. 4% \@
o 1. For Ramp Locations & Part o
s Mumbers, se2 (he last par o N e 1)
= ol this chapter, bk aF
= 2. Legend Mole: llems notad T : i
"ﬁ with & while circla (1) are I £ Jerorl P S
mounted above, A > AT T T o
Items holad with a black ﬁ
circle (@) are mounled baiow. =
N2 _| Assembly Name PG.} PartN® | No | Assembly Name |PG.T Part N
1 | 5-Ball Trough (OPTO) Assembly  [pg 71| 500-6119-15 9 | Slingshol (LL & RL) Assy. (Qly. 2) |pa 76 | 500-5849-01
2 | Ball Trough Enter/Exil Scoop Assy. | pg 71 | 535-7329-01 10 | Standard VUK Assy, (Qty, 2) pavE | 500-5839-01
3 | Flipper (Lett) Assembly |Pa72| 500-5844-12 | 11 |3-Bank Drop Tamel Assembly | pa 77 | 500-6150-00-43
|4 | Flipper(Right) Azsembly o7 500-5944-01 12 | Maogna Jump Assembly | po 78 | 500-61 34-00-43
5 | Ball Shooter Assembly po 74| 500-6146-00 13 | Magna Hoop Assambly Pa 7% | 500-5114-00-43
|6 |Autoplunger Coll Assembly pa7e | BOO-8092-00 14 | Skill Shot Baskel Assambly Pa 80 | 500-6125-00-43
|7 |Autoplunger Amm Weld Assemiby (po74 | 500-6091-00 | 15 | Cabinel Back Panal PO 84 | 515-6558-00-43
[ 8 |TurboBumpar Ind. Parts (Qly. 3} | po 75 | indhvidual Farts Only | 16 | 24-Secand Shot Clock Assembly | po 84 | 500-6155-00-43

Mote: For Hamps - Locations & Part M°s ses pagss B1-83.

Section 4 Drawings for Major
Chapter 2 Assemblies & Ramps




5-Ball Trough (OPTO) Assembly, 500-6119-15 (items 1-21)
and Ball Trough Enter/Exit Scoop, 535-7329-01 (ltem 22)

Take Note:

item 22, Enler’Exil Scoop,
535-7329-01 (nol includad with
the above assembly), is shown
hiow it 15 actually pctsllliunuc‘: ovar
thie Ball Traugh Assambly, Itis
maunled above the playliald.

- e I e s

— e

et p

o .__11 On. 3 _On.3 _Gtya @—
— — s

0o S O 19,18, 17

-"Ill-._::
T
Oy, 2
13
Hem 45, QFTO THANS {Transmithar] Board,
530.5134-00, |5 mednisd on the other sde
r_'ll_'JI.E Tretigh Assemibly, in ir!:r with Merm 18, s
AEC (Hocorr} Bond, 520-5125-00, using IR
sarms hardware (lems 17, 18, & 10 A L%
oh
=
Take Note: 12 E
* An aslarsk (+) indicates llam ls Mot Shatn in pictonial, (]
1. The Lock Ball Assembly fs no longer required.  Ball Position 511; :
1= determined by the OPTO Swilch; therslors, a 5-Ball Trough,
raguires only 4 Submini-Switch Roller actuatars, E
|_N° |Part Name SPiPartN® | N2 |Part Name SPlParthe | [BW
1 5-Ball Traugh Quthola Mounting Bracket 515-6580-00 12 | Rubber Bumper {Grommet) 545-5105-00 ﬁ
2 | Coil Mounting Bracket 535-7330-01 13 | #8:32 X 14" HWH SER TF (City, 2} 237-5964-00
3 | Submini-Switch Rolier Actuator {Cty. 4) 180-5119-00 14 | #8-32 X 3/8° HWH SWAGE {Oty. 4) 237-5975-00 |
ApA | #2-56 X 3/8° HWH SER TF (Qty. 4) 237-5938-00 15 | OPTO Transmiller (TRANS) Board H20-5124-00
4B | #2-86 X 172" HWH SER TF (Qlty. 4) 237-5937-00 18 | OPTO Receiver (REC) Board 520-5125-00
_ 5 | 3witch Diode, IN4DDT [Qly, 4) 112-5001-00 17 | OFTO PCE Tube Spacer (Qly. £) 530-5308-02
| 6 |Ins Tubing 147" (cutto 87" fordeal) | @05-5006-00 | 18 |OPTO PCE Rubber Grommet (Qty. 6) 545-5518-00
7 | Coil, 24-940 | 090-5036-008 | 19 |#6-32 X &/3" HWH SWAGE (Qty. 6) 237-5876-04
ORDERING ABOVE (ITEM 7) COILPARTNEWILLINGIUDE: | op | Trough Ball Guide Plata 535-7801-00
— Dipde, 144004 (posilionsd at boltom) 112:300300 | 54 = | Cable Wiring Hamess 036-5399-05
{8 | E':": g'EE“ﬁ — 545-5076-00 | ASSOCIATED PARTS ARE NOT INGLUDED WITH THE ABOVE ASSEMELY,
Call Astain t 2 N = :
a | F;slln Eri;r;ilmrac & 535 EEDS a1 e | Associated Part Name SPI Part N2
| 10 C" ger As : y 515-5941-01 1" 55 | Ball Traugh Enter / Exil Scoop | 535.7329-01
| 11 [CompressionSpring _266-5020-00 1 . = [1-1/16" Stesl Balls (Qty. 5) 260-5000-00
Drawings for Major Section 4

Assemblies & Ramps Chapter 2




Flipper (Left) Assembly, 500-5944-12 (ltems 1-16)

o
-
N

)
SIDE VIEW

R

e

& .y

[
£

2]
=

Ne | Part Name SPIPart N° | N2 |Part Name SPI Part N2
# 1 | Flippar Base (Lett) 535-7275-01 g | Power (End af Stroke) Switch 180-5148-00
n_ B flippur Bushing RA4R-55094-00 10 | Switch Flale/Spring Rotum Left Brackst Ba5.7354-01
o 3 | Delaclor Pad (Bumper) RAR-5428-00 11 | Flippar Relum Spring 265-5035-00
= 4 | #6-32 X .38 HWH TF SWaGE (Qty.3) 037-59765-02 Coll, 22-1080 {YEL-GAN) 090-5032-00T
e 54 | #10-32 X 38" HWH SWAGE (Qty. 2) 2497-5985-00 ;i 3z e AT COIL - NCLUDE .
— " 5B | #10 Lock Washer (Qly, 2) 246-5002-00 — j!qdé, 1N4004 (positionod-at top) 112:5003-00
< & | Spring Washer 269-5002-00 |13 | Coil Sleave 545-5388-00
% 7 | #8-32X 38HWH TF SWAGE (Qy.2) | 237.5075.00 |14 | GOl Support Brackel 535-7356-00
= 8 | Piunger, Link & Pawl {Laf) Sub-Assy, 515.6518.01 |15 oS XS WK SWAGE IQy.2) 237-5976-04
W4l [GROERING ARGVE (ITEN B SUB-ASSY FART NEWILLINCLUDEL"| 16 | Coll Stop Sub-Assembly L_215-6208.01
7] BA  Flipper PlungerLink Agsembly 515-6304-01 YA AITEM 16} SUB-ASSY, PAR] MEWILL INCEUDE:
; Eﬁrﬂaring BA includas AE-BD) —  Coll Stop with wilh 683" 5 Hote 530-5350-01
| BB Fippsr Link 545-5611-00 —  Shading Ring : 530-5123-00
| BC  Splrol Fino 5/32° X 716" Ly, 251-5015-01 —  Coll Stop Brackst 5835-7355-00
| EE E;_Ftlpﬂé ﬂﬂil__'l’*lggf 'l\’léh Flat. g%gﬂgg} ASSOCIATED PARTS HOT INCLUDED WiTH THE ASCVE ASSEMBLY
BF #1030 X7/ Lg. Qi 557 5aRE.00 N2 | Associated Part Name SPI Part N®
&G #10-32 Nylon Stop Mut SAN-5003 00 Ala Flipper & Shaft Aszsy, White with Sega 515-5733-0B-05
8H - FF':aM Mounting LIHH} {Laﬂi Sub-Assy. 515-6305-01 Salum™ | ogo @1856
al awl (Mounting Link} {Left) Flain ; 535-7271-01 ‘g #| Large Flipper Rubher Ring RAR.E277-
8J Swilsh Actuator 545-5612-00 L2, B . —-245:5277:00 |
‘8K Aivel 1/8" o X 1/4" Lg. : 249-5003-00 Take Note:
8L Washer. 105" THK 203" 1.0, % .63" 0.0, | 242-5035-00 g & T =
BM -#10-32 SOCHDNA.257 La: [Qly: 2) o7 -5aR0.01 ¢ An asterisk (+) Indicates item is Mol Shown in pictorial.
gg E?&ﬁ?{%ﬁ? Long 3/2% Hex Nut gﬁiﬁggﬁ 1. IMPORTANT: Whan replacing Item 8B, Flipper Link, we advisa
8P Wshr .06° THK (same |.D./0.D.) ;{311{% 2) | 242-5038-00 replacing with entire llam 84, Flipper Plunger/ Link Assembly
+ g GI" 1 e g due o overall wear & lear,
g% ﬂ%s'éiffﬁaﬁshwdﬁ; LD-X6370.0: Eiﬁﬁgﬁg& 2 i Check all other components and replace as required. 3
Section 4 Drawings for Major
Chapter 2 Assemblies & Ramps




Flipper (Right) Assembly, 500-5944-01 (ltems 1-16) 8

(8A—8S)

SIDE VIEW
@ 8B W
aty. 2 . v

N2 | Part Name SPIPart N2 | N2 |Part Name SPl Part N2 | 7
1 | Flippar Base (Right) 535-7275-00 g | Powsr (End of Stroke) Switch 1B0-5149-00 E!
2 | Flipper Bushing 545-5504-00 10 | Switeh Plate/Spring Retum Right Brackel 535-?§§4-m -E
3 | Dedlector Pad (Bumper) RAR.5428-00 11 | Flippsr Ratum Spring 265-5035-00 o
4 | #6-32 ¥ .38" HWH TF SWAGE [ty 3) 297-5976-02 12 | Coil, 22-800 {YEL) 080-5020-20T E
54 | #10-32 ¥ 38° HWH SWAGE (Qly. 2) 237-5085-00 | ORDERINGABOVE (ITEM 12) COIL . INELUDE: e
50 | #10 Lock Washer [Gty, 2) 246-5002-00 —  Diode, 1N4004 [posilioned at 1op) 112:5003-00 <t
& | Spring Washer 289-5002-00 13 | Coil Sleeva 545-5388-00 -
7 | #8-32 X 38 HWH TF SWAGE (Qly.2) | 237.5975.00 |14 | Coll Support Bracket 595-7356-00 | ]
i g / 2
8 | Plunger, Link & Pawl (Right) Sub-Assy. | 515.6518.00 |15 | 16-32 X'5/8" HWH SWAGE (CGty.2) . 237-5876-04 o
[CRDERING ABOVE (ITEM 8) SUB-ASSY. PART NEWILLINGLUDE: 1| 16 | Coil Stop Sub-Assembly |_515-6308-01 o
BA Flipper Flungar.-’l_lnkﬁ.ssamhg 515.5304-01 RING ABOVE (ITEM 15) SUB-AS ART NEWILL INGLUDE: |
{ordering BA includes 88-80) — - GollBtop with with .093" e Hole 530-5350-01
BB FlipperLink 545-5611-00 —  Shading Hing 530-5123-00
80 SpimlFine 5/32° X 716" Lg. 251-5015-01 — ol Stop Brackst 535-7355-00
BE Flippar Plungar with Flal ggﬂﬁggg‘} ASSOCIATED FARTIS) HOTINCLUDED WITH THE ASGVE ABSEMBLY |
8 Extendad Flippar Bushin 0 : o
SF ainao ?J’BEDLQ. SoC D 257 BOEE0D N2 | Associated Part Name SPF_Eﬂﬂﬂ"_i
BG #10-32 Mylon Stop Nut 240-5203-00 r/a + | Ellpper & Shaft Assy, White with Sega | 545.5133-08-05
8H Pawl (Mounting Link) (Right) Sub-Azsy. | 515-6306-00 Salum™ Logo ©1986
81 Pawl (Mounting Link) (Right) Plain §35-T271-00 n/a = | Large Flipper Rubber Ring 545.5277-00
81 Swilch Aclualor 545-5612-00 ’ R
8K Rival1/8" o X 1/4" Lo, 248.5003-00 Take Note:
glrl‘:ﬂ ';fﬂ.;%sl:}grsgcs HTDH;CR 12_22' tg_'{}éﬁ.ag}oﬂ' %gggg%:g{f ¢ An asterisk (+) indicates tem s Maf Showmin piclonal,
gg ??&JI-,'?E ?(i?.}gg'? Long 3/8" Hex Nut ggﬁ;ggﬁﬁ 1. IMPORTANT: Whan replacing ltem BB, Flipper Link, wa advise
8P Wshr, 08" THK (sama |.D/O.0.) (Qly. 2) | 242-5038-00 :_lewacing wﬂn ﬁn!irﬂg!t;m 8A. Fiipper Plunger Link Assembly
- a : i ue o averall wear & lear.
| EI:H:' E‘:%%?;;L?%E%?ﬁ;ta gl Eﬂﬁgﬁgﬁﬁé 2. 3+t Check all cther components and replace as raquired, £z
Drawings for Major Section 4

Assemblies & Ramps Chapter 2
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Ball Shooter (Plunger) Assembly, 500-6146-00 (Items 1-8)

.Z: . -'=."--:1=r,1=--‘-'=!:‘l"l'1'.‘Ll;-'fl'.:'.r';!:.’.":
i!', :.. HHHAHAH] HHH AR I'\Iil"!\!l'\h't‘M;

N2 | Part Name | _SPIPartN® | N° |Part Name SPI Part N¢ ‘
1 | Housing {Sheoler Aszambly) | 535-5067-02 5 | Bushing (Qly. 2) _ 2B0-5010-00

2 | Bed Assambly Orange B-Ball Knob 515-6557-00 6 | Washer (Qiy. 3) 242-5 4-00 |
3 | Spring Larga Green 266-5001-04 | 7 |Retaining Ring 270-5012-00

4 | Spring Small J66-5010-01 g | Plungar Tip 545.5276-00 |

e e o o T e e e e e o o 0 0 6 5 - 8 - - . o o o i

Autoplunger Coil Assembly, 500-6092-00 (ltems 1-7), and
Autoplunger Arm Weld Assembly, 500-6091-00 (ltems 8-11)

m?-zo

SaeEN
N S T =
h & a2
Take Note: ot Hie
An (=) astensk indicates ilen is Mol Shown In plotonal. s L o
1. Item 19, Relaining Ring, anly 1 ea. |s includad wilh the asay, i :
If the addilional one iz required it musl be ordered saparatsely, T T
N® | Part Name SPI Part N® N2 | Part Nama SPI Part N2
1 | Autoplunger Coil Bracket Assembly 515-6527-00 5 | Compression Retum Spring _ 266-5020-00
2 | Coil Retalning Brackel 535-5203-03 & | Coll. 23-800 090-5001-00T
3| #8-32 X 1/4" PR HWS SEMS [Qly, 2) £32-5300-00 | ORDERING ABOVE (ITEN 61 COIL A TS
4 | Plunger & Link Assy, 51 5.5338-00 —* Diode, {N4004 (positionedallop) | 142-500300
| GRDERING ABOVE (ITEN 4] ASSEMELY PART NEWILL INCLUDE: bl COll Sleeve 545-5021-00
4A  Plingsr E'L 530-5025-01 g | Am Wsld Assembly . 515-8526-00
48 Plunger Link 345-5283-00 9 | Autoplungar Fulcrum 535-7697-00
44 HollPin 178 251:6008-00 10 | Aeldining Ring (Qiy. 2] (1 23, nal inal.) 270-5002-00
|11 | Nyliner 14" (Qty. 2) 545-5423-00
Section 4 Drawings for Major
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Turbo Bumper Individual Parts (ltems 1-26)
(Not available as an assembly. Parts are grouped for easy reference.)

@2

-

28

Assembled

-1
g =
TOP GROUP N
[N® [PartName SPI Part N2 _|
Exs_lnded | 1 | #5565 Wodge Bass Bulb 165-5002-00
iew 2 | 555 Wedge Base Socket 077-5206-00 |
[ 3 [#65X78"PHRHAB) (Oly.2) 237-5826-00
| 4 | Bumper Body __545-5197-00
5 | Ring Assembly 515-5085-00
& | Bumper Skir o 545-5607-00
. 7 | Bumper Skirl Spring 266-5048-00
! ﬁ B | #6-32 X 1-3/16" Spiral Shank (Qty, 3) 237-5957-00
T o | Bumper Base 545-5185-00
E 10 | #6-32 Nng.rlg;ltln_p Mul {3y, 5) 240-5005-00
1 BOTTOM GROUP 4
i N2 | Part Name SPI Part N¢
i 11 | Plungar 530-5348-00
i 12 | Coll Spring 266-5047-00
i{ [ 13 ]col.2e-1200 | oso5044 00T | B
L [GRDERING ABOVE (ITEM 18) COIL PART NEWILL INGLUBES |  [i=4
L — Diode, 1N4004 (positioned at top) | 112-5003-00 =
T 14 _| Coll Sleeve | 545-5031-00 %
i 15 | Fiber Yoke 545-5609-00 8
E 16 | Metal Yoke 535-7346-00 =
i 17 | Metal Yaka Stap 535-7347-00 e
i 18 | Cail Bracket Welded Assembly 515-5839-00 -
! 19 | #6-32 X 174" HWHTF SWAGE (@ty. 2) | 237-5976-01 o
| SWITCH GROUP o
; N2 |Part Name SPIPartN | [
; | 20 | W8 X 1/2" HWH (AB) (Qly. 2) 234-5001-02 |
i 51 | Switch Brackat 535-7342-00 |
E 22 | Spacn Switch Actuator 545-5610-01
|3 23 |Stack Swilch 180-5015-03
| 24 | Switch Diode, 1N4001 112-5001-00
! o5 | Switch Plate | 535-7344-00
~=  [[26 [#6-32Xa/4" HWHMS SWAGE (Qly.2) | _p37-5976-05
@ : @ ASSOCIATED GROUP .
e aty. s : il N2_| Associated Part Name SPI Part N¢
@ PR N N L. 97 | #6 X 2/8° PH BH (7=a For) (Qty. 2) 237-5000-00
' i Pop Bulyrate & Orange Dome Assy. #1 5 15-6620-12
28 | Pop Bulyrsle & Orange Dome Assy, 82 515-8620-13
Pop Bulyrala & Orange Dame Assy. #3 515-68620-14
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Slingshot (Left & Right) Assemblies, 500-5849-01 (ltems 1-13)

| N2 | Part Name SPI Part Ne |
i Slmgﬂrmt Elracket As-;embry 515- ‘5339 01
' ‘A 1 _ASSY PART fe :
1A Sllngsho[ Brackst 535:5019-01
18 Hinge Stud 530-5034-01 ay. 2
!L'.‘- Armalurs Stap S30-5017-01
Shading Ring 530-5307-00
2 | Am & Tip Assambly . _ 515 5340{31
248 Amm 515 534! UI
28 KickarTip 245-8218-01
20 Hivat Uﬁ‘ gx 1M g, 248:5003-D0
| 3 |Plunger & Link Assembly 515-5338-00
- Mﬁ:ﬁwumﬂ- INCLUDE: o
Plunger 2° Lg, 530-5025-01
*:!B Plungar Link 545-5203:00
3G Roll Pin1/8% o ¥ 58" Lg. 261-5008-00 |
4 | Comprassion Spring 266-5020-00 oty 2
5 | Cail, EE-‘JEE‘D | 090-5044-00T
| — | Diode;1MN4004 mnsluuned,al lopl 112-5003-00
& | Coll Sleave 545-5031-00
7 | Col H_f;lldlnlng Bracket 535-5203-03 oty z
B #B-32 K _]{4‘ PPH MS (SEMS) (Qty. 2) 232-5300-00
9 | Slingshot Swilch (Qty, 2) 1B80-5054-00
10 | Swilch Plate {Qly. 2) - 535-5045-00
11 | Swilch Diode, 1N4001 (Qty. 2) 112-5001-00
12 | #8632 X 58" HWH SWAGE (Qty. 4) | 237-59975-04
[ | 13 | Relaining Ring 1/4" o (Qy. 2) | 270-5002-00 |

I
Take Note:
E * An(c)aslerisk indicates item is Nof Showninpictorial,  fp b R R
=
<8l | N2 [Part Name SPiPart N2 |
=] |1 | Micro Switch [Loop Type) | 180-5116-00 |
H o | #2-56 X 1/2" HWH (Qly, 2) 237-5937-00 |
S 3| Swilch Body Protect Plate __535-6535-00
= 4 | Switch Diode, 1M4001 112-5001-00
% 5 | VUK Brackst 535-6607-00
5 | B Coil, 24-340 . ggg_mgsms .
[To) GRO T T BICOIL Ten 'EJHEEUDE:- ] @
0 —* Diode, 1N4004 (positioned at boltom). | 112-5003-00
7 | Coil Slesve _ 545-5076-00
B | Coil Mounting Bracket 535-5203-03 1
§ | Aubber Bumper (Grommel) 545-5105-00 @— -
10 | Compression Spring 266-5020-00
11 | Plunger Assembly - 515-5841-t1 :
12 | #8-32 X /4" PPH (Lock-Tite) (Qly. 2) | 232-5300-00 o-
13 | Crescent Spring Washer e63-5002-00 |
| 14 |Coll Insulation 545-5431-00 |
ASSCCIATEDR FARTS ARE ROT IMCLUDED WITH THE ASTWVE P.EE'HEHE_'\._TM_ =1 0’
| N2 | Associated Part Name SPIPart N2 |
[ Eﬂ:@ﬁﬁaf,ﬁfﬁﬁgﬁrﬂ,i‘pﬁ;mJ 535-7911-00
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3-Bank Drop Target Assembly, 500-6150-00-43 (ltems 1-26)

Right
Side

Target Positlon:

With the 1arget In the down position, the top edge of
the target (ltem 5) should be 116" below-
te-llush wilh the lop of the playlisld.

Diode
400

Coil Dioce 1N4004 &5
pusiioned al lop don
coil winding side)

Target Adjustment:

STEP1: Loosen the twa{2)
acraws (Item 7) in the Adjusl-
Bracket (ltam 24).

STEP 2: Loozen the Stop
Mut {Item 10,

— Take Note:

* An astersk («} indicalas item |

STEP &: Tum-in orlum-out
iz Not Shown in the pictonal. J

the Adjustment Scrow (Ilem
25) =n that the Adjusiment
Bracket (lam 24) movas left
ar right cauising the Tarat
Lifl Bracket {Item 15) 1o raise
ar lawer 1he Drop Target
(tam &) to achieve the 1/16°
below-to-llush with the top of
lhe playfhistd.

STEP 4: Whan adjustment
iz made, ratighten the Stop
Mul {Item 10} and retighten
screws {ltam 7).

3 Left R
Side Side e
| N® | Part Name SPI Part N2 2 |Part Name SPl Part N® %
1 | Targel End Piala 3-Bank (Qly. 2) 535-8162-00 15 | Target Lilt Bracke! 3-Bank 535-6509-03 Iﬂ-
2 | Targsl Frame lor 3-Bank (uniqua) 535-6159-01 16 | Target Shaft 3-Bank 530-5175-03 =%
o | #8:32 X 3/8° HWH Swage (Qly. 6) 237.5875-00 17 | Betaining Ring 174" & (Qly, 2) 270-5002-00 o
4 | Spring Mnig, Brkl. Plats {wicul-out) 555-6510-034 | 18 | Pivot Shaft 3-Bank 530-5180-03 -
5 | Plaslic Tarmel (Qty, 3} 545-5048-01 14 | Retaining Ring 1/8" & X 3/8" Lg. (Qty. 2) 270-5000-00 o
B | drgul Ftalalmng Eirackel.qumque] _ 535 5042-01 2 | Drop Target Switch Aszambly (Qty, 3} 1B0-5104-00 "d
_ 7 | #6-32 X3/8" HWH Swago (Qly. 8} | 237.5976.02 | 21 | Swilch Plate (Qfy. 3) 535-5045-00 7S
8 | Drop Target Ressl Spring (Qly. 3} 265-5003-00 20 | #6-32 X 152" HWHW Swage (Qty. 6) 237-5076-03
9 | Front Coll Support Brackal 535-6154-00 23 | Switch Diode, TN4031 (Qty. 3) 112-5001-00
10 | #8-32 Nylon Stop (Nyloc) 240-5102-00 | 24 |Adjustment Brackst 535-6508-00
11 | Cail, 23-800 090-5004-00T | 25 | #8-32 X 7/8" HWH MS Adjustment Screw EB?-EEQD-G[-}
| ORDERING ABQVE (ITEM 1) COIL PARTNEWILLINCLUDE: .~ | 55 + | Cable Wiring Hamess 036-5414-04-43
| — Diode AN4G04 (posiiongd aliop) 112-5003-00
12 | Caoil Sleave 545-5031-00 ASSOCIATED PARTIS NOTINCLUDED WITH THE ABONE ASSEMELY
13 F'Ier.qmr Stop Assambly si15-5088-00 | N2 | Associated Part Name SPI Part N®
AL TEM 181 COILPART NEWILL INGLUDE: = | n/a * | Drop Targat Mounting Strap Bracket 535-7885-00
134 P[ung:er Coil Stop Bracket 535-6155-00 rfa * | #8 X 172" HWH AB (Blug) (Oty. 5) | 234.5101-05
R B e nfa * | Target Decal Tweslie (Left) | 820-6165-01
14 | Flungar & Link As.semh!y | 515-5338-00 n/a * | Target Decal Lola (Center) | B20-6165-02
 ORDERING 'Em'l.l' T AT N RCEUOE: nia * | Target Decal Sylvester (Hight) B20-6165-03
144  Plun 5.30-5025-01
148 Roll In U‘S' o X&8" Lg. 251-0008-00
14C  Plunger Link 545-5293-00
Drawings for Major Section 4
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Magna-Jump Assembly, 500-6134-00-43 (Items 1-16)

Oy, 2

Q2 o2

LA
)
n
(ol
(=]
= |
0
=, Take Note:
g * AN aslersk (=) indicates lem is Mot Shown in the pictanal
é.
Gl | N° [Part Name SPIPartN2 | N2 [Part Name SPI Part N2 |
1 | Magna-Jump Mounting Plate 515-6610-00 13 | Kick Big Assemnblies (Kickers) (Tly. 2) 500-5B862-06
2 | Mounling Strap Bracket (Qty, 2) 535-7B85.:00 | ERING ABOVE (ITEM 13} COIL PART NEWILL INGLUDE:
3 | Come Mounting Bracket Assembly 515-6587-00 | 134  Framefor Kicker 535-6370-00
213 138 Rubber Bumpor {Grommsat 545-5105-00
4 | #8-32 Nylon Stop (Nylac) {Qly. 3) __240-5102-00 | 3¢ F:ungarﬁssgnnﬁr } £15-5041-01
| & | 1-3/4" X 14" Hex Spacer #6-32 Tap. 254-5008-10 | 132 Comprassion Spring 265-5020-00
13E  Cofl Relainer Brackst 535-5203-01
& | Magnet, 22-850 080-5042-01 | 15F &332 X 144" PPH SEMS (Oty. 2) Eaz—s&m-uu
LIS et 2051500 |13 ST o cospise, | SESRE
; 1 Ol 24+ oy % Diode, 080-50
B_| Threadad Cote Plug 530-5320-01 14004 (1125003 00} CosuoReaatioH]
| 8 | #6.32 X 3/B" HWH Swage (Qty. 10) 237-5976-02 | 131 Coll Sleava '545-5076-00
10 | Laydown Wedge Base Socket (Gy. ) 077-5026-01 | 14 * | Baskelball "Cover’ SA45-5734-00
11| #9086 Wedge Base Bulb (Qly. 2) 165-5004-00 |15 * | #6:32 X 3/8 PPH (Holds 5-Ball) 237-5501-00
12 | Speclape 3/9° (.34 B26-5027-00 | 16 * | Cable Winng Hamess 036-5414-05-43 |
Section 4 Drawings for Major
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Magna-Hoop Assembly, 500-6114-00-43 (ltems 1-7)

Take Note:

* An aslensk («) indicates item is Nor Showe in the pictonal,

N® | Part Name SPIPartN® | Ne |Part Name SPIPart N° |
1 Magna-Hoop Wald Assembly 515-6588-00 7 | Rim Protactor Tubing 545-5773-00
2 | Zora Mounting Bracksat Assembly 5 ]_5_,5_5:3"}'_{3[} ASSOCIATED PARTS ARE HOT INGLUDED WITH THE AEOVE ASSEAELY

3| #8-32 Nylon Stop (Nyloc) (Qly. 4 c40-5102-00 | N2 | Associated Part Name SPI Part N2

4 | Magnel, 22-650 ' 090-5047-.01  |nfa | #8 X 12" HWH [Qly, ) 234-5101-05

5 | Threaded Care Plug 530-5320-01 |n/a*| #8-32 X 58 HWH (Qfy. 2) 237-5975-03

6 [3/4"-16 Hex Nut 5A0-5315.00 |n/a *| Backboard Dacal | B20-6165-10

Drawings for Major Section 4
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Skill Shot Shooter Basket Assembly, 500-6125-00-43 (items 1-11)

w
m
(2
=
o
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sbuimel

N | Part Name SPIPartN® | N2 |Part Name SPIPartN* |

1__ | Shocler Basket Weld Azsambly 515-56804-00 B | Rivel 1/8" & X 3/16" Lg. (Qty. 4) 248-5001-00

2 | Micro Switch 180-5159-00 g | Butyrata -05 Clear B30-5909-05

3 | #4-40 314" PRH MS Scraw (Qly. 2) 237-5863-00 | 10 | #6 Lock Washar (Qily. 2) 2456-5000-00

4 | #4-40 Nylon Stap Nut (Qty, 2) 240-5303-00 | 11 | Rim Protector Tubing 545.5773-00

5 | Diods, 14001 112-5001-00 | ASSOCIATED PARTS ARE HOT INCLUTIED WITH THE ABCVE ASSEMALY

6 | Shonk Tube {covers diode leads) BO5-5002-00 | N® | Associated Part Name 5P| Part N2
|7 | Butyrate Caver Brackat 535-5011-02 |n'a *| Shooter Court Dacal (undsr above assv) | 820-6165-11
Page 80 Section 4 Drawings for Major
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Ramps - Locations & Part Numbers ¥

__r—':_-_—;_—]—
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Take Note:

i The assamblios described on this page are shown and dascibed in detail on the page(s) notad.
1. For Majer Assemblies - Lacations & Part Nurmbers see the baginning of this chapier,
2. Legend Note: ilams noted with 2 white gircle {(0) are mounled above. Items noted with a black cirale (@) are mounted balow,

L
_ I

R ST

_N° [RampName  [PG.j|  PartN® | N®[Ramp Name PG.|  Parthe
1 | Plastic "Big* Ramp | pog2 500-6116-00-43| 3 | Shoater Cour "Small* Aamp /& 545.5736-00
2 | Slesl Hamp |nia | 500-6136-00-43| 4 [ Right Side Wire Ramp n'a 515-6552-01
CRDERING ABOVE (ITEM21'COIL PARTNEWILL INCLUDEST ™ 57| 5 | Left Sids Wire Ramp nia 515.6553-02
Stea! Ramp {Plain) 535.7818:01 ane Wirs A: / K
Magrel Raad Switeh 1805 145.00 | & :Shlncutﬂr Lane Wire Ramp l'IIE 515-6612-00
#4-40 Nylac (Qty. 2) 240-5303-01 7| 'U" Wire Remp n‘a 515-6554-02
| _Qﬁhl.ﬂ.‘n“ﬁﬁl‘tﬂ.l’]ﬂmﬁ.@_ G36-5421-01-43
Drawings for Major Section 4
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Plastic Ramp Assembly, 500-6116-00-43 (items 1-21)

Continued Next Page

[y
- Take Note:
E: * AN astonsk («) indicates itam is Aot Shawn
= in lhe piclarial
bl [ N [PartName |_SPIPartN°® | N2 [Part Name [_SPIPart N
o 1 | Plastic Ramp | 545-5711-01 13 | Wirs Gate Mounting Bracket 535-5269-06
= 2 | Ramp Flap 535.7791-00 14 | Wire Gata 535-5307-09
= 3 | Rivel 1/8" @ X 318" Lg. (Qly. 2} 248.-5001-00 15 | #B X 172" HWH {Oty, 2 234-5101-05
5 4 | #6 Lock Washar (Qty, 2) 246-5000-00 16 Cni_l fsrachet Aszembly 515-6596-00-43
@ 5 | Rivat 18" o X 1/4" Lg. (Qty, §) 249-5003-00 JERING ABOVE (ITEM 16] 2 ART NEWILL INGLUDE:
: 1648 Coll & Mounting Sib-Assy, 515-5595-00
| & |Ramp Protaciar Left S:d_e Enter 535-7B20-00 168 Coil Mounting Supmort Saﬁglmt S
|7 | Ramp Profectar Right Side Enler 535-7821-00 | |6C  #3-32 X3/8" PPH S3m.Ean 1200
B | #6 X 38 HWH AB Zinc (2. &) 234-5000-00 S
9 | Magnet Reed Switch (Qty. 2) 180-5145-00 Ordenng Above (item 164) Sub-Assembly part N& Will Include:
10 | #4-40 X 3/8" PFH Stainloss (Ol 4) 237-5983-01 :}gm ggﬁ igqlriun 7 3 ﬂ?g-ggaﬁ
#4-40 Nylon Stop Mut (Cly, 4 ? a2 il AmmniArmaturs Walded Assy. 515:650
11 _ h“ir-'ﬂ 3top ﬂl (. 4} 240-5303-01 e s PR
12_| Switch Plate Assambly ____1515-6619-00-43| {524 Rejum Sprina 2E5-5024-D0
| ORDERING ABOVE (ITEM 12) ASSEMBLY PART NEWILL INCLUDE!] 17 | Divartar Coll Cable Wirng Hamess 036-5414-02-43
124  Ramp Plate 535-770R-01 e
128 Magnet Read Switch 180-5145-00 16: | Divettar Cover 545-5740-01
12C  #4-40 X 2/8" PPH Stainless (Qty. 2) 237-5983-01 19 | #6-32 X 3/8 HWH (Qty. 2) 237-5976-02
|22, VAo RRMOn S, o) (2SS [0 Lo Wi Rams Mouning Smet | seva 500 |
| 15F+ Reed Sw, Cabls Wiing Hamass 035-5421-01-43 21 |FAeed Sw. Cable Wiring Hamess (Qly. 2) | 035-5421-01-43
Section 4 Drawings for Major
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Plastic Ramp Assembly, 500-6116-00-43, Continued

_Page

¥

Continued Prev.
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ASSORIATED PARTIS) NOT INCLUDED WITH THE ABCWVE ASSEMALY

N | Associated Part Name 5Pl Part N® i
n/a * | Diverler Cover Decal Top B20-6165-15
r/a * | Diverter Cover Decal Front B20-6165-16
r/a * | Diverter Cover Decal Side ) B20-6165-17_|

e
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Cabinet Back Panel Assembly, 515-6558-00-43 (items 1-7)
(Mounted in Cabinet Back)

24-Second Shot Clock Assembly, 500-6155-00-43 (ltems 1-6)
(Mounted in Cabinet Back above Left Side of Cabinet Back Panel)

S

b
7

i
Y507

S
\x\
N\

L
.]5._:

N2 | Part Name SPIPartN® | N® |Associated Part Name | SPiParthe |
1 Back Panel {Plain) h25-5438-00

- Bauk-ﬂuﬁm:"ihiﬁid (Claar) B30-5911-00 & WE ASSEMBLY. rrm.lr?:igflﬁﬁg%ﬁm t_: e
3 | 1-1/2° ¥ 3/8° Spacar Gray (Gly. 2) 254-5000-08 nfa*  #i0-32 X 1-1/4F SDC Hd. Cap B0 (Qly. 81| -237-5950-00
4 114" ¥ 3/8" Spacer Gray (Qly, 2) 25A-5000-02 A A (= el el i [ Fgd2-500300 |
5 | #6X 2 PPH QY. 2) 537.5807-00 |nva *| Playfield Back Panel (Plain) 525-5445-00
6 |46 X 314" PPH (Qly. 2) 232-5003-00
7 | Decal (Back Panal) B820-6180-00

3
oty 2
ey 2

N2 [ Part Name SPIPartN2 | N2 |Part Name SPI Part N°

1 | Score Bracket 535-7R73-00 4 | #6-32 X 1/4" PPH SEMS [Ty, 4) 232-5200-00
2. | 24-Sacond Clock PCB 520-5153-00 5 | 16-32 Kops Mut (Cty. 4) 240-5008-00 |

|3 | 1/2" X 1/4" Hex Sper. #6-32 Tap. (Qly. 2) | 254-5008-03 & | #6-32 X 1/2' PPH SEMS (Qty. 2)  2Ep-5202-00
Section 4 Drawings for Major

Chapter 2

Assemblies & Ramps




Section 5
Schematics & Troubleshooting

Table of Contents

» Chapter 1, Backbox Wiring ... 0l UTSRRANR BRSSP RORPTI PRI N
New Backbox Board Layuut ermg Dlagram ........................................................ 87

Backbox I/O Power Driver Board Detailed Wiring Diagram ...........coveeeeoeeecareenens 88

e Chapter 2, Playfield Wiring... s e D
New 2-Flipper Circuit ermg Dlagram (Nu SSFB Ftequ:redI) ............................... 89
Trough Up-Kicker OPTO Theory of Operation & Schematic........ccueevveeesveeerenne.. 90
Single Trough OPTO Alignment/Test. ... e s ssnssnessesssessesesansnse 91
Playfield Switch Wiring Diagrami .. e ceececrrrererseesrsseessssssessnseessssmeessessmmeesnns 92
Playfield Lamp: WITING: DIBOFAIM. ccimmcuoromnsinsnsnsns asssssassnmisn ssussass ssnsnsssansninios st bidvans 93
24-Second Clock Board Schematic, Component Layout & Parts ......cccccveevernnnn. 94

e Emapter 3. Cabinet WIHNG asiminianinmmiasmmans a2 95
Transtormer Power Wiring DIaQraii ....c.cicumsiseiaisiomsasivassnseisssssssossssmessninassnss prsbins 95
Cabinet/Coin Door Wiring Diagram ... i ceceeceese e sssssste s s se s mes seenes 96

» Chapter 4, Printed Circuit Boards (PCBs) ... N ¥ 4
Dot Matrix Display/Display Controller Bd. Comhmed I:Hs:-rpla"l..r Connectlnns ...... 97
Display Controller BOard SCHemMALIC ... iimmminsssmisssssissssases spissosens sebatinssannanbonnsns 98
Display Controller Board Component Layout & Parts .......c.ccooovicieccincecemeesnees a9
Display Power Supply Board SChematiC ....cceeeviieciiieieiiiiccciicsesiseesscsecesssssssransnsanes 100
Display Power Supply Board Component Layout & Parts..........ccceceeveeeeeecnennn. 101
I/O Power Driver Board Theory of Operation...........eeeeeeceeeeisscesee e e en 102
I/O Power Driver Board Schematic (Sheet 1 0f 5) ccvcceeeeereccceeneccceeee e 103
I/O Power Driver Board Schematic (Sheet 2 0f 5) ..wceiccccccrerennesesesesseesessesanes 104
I/O Power Driver Board Schematic (Sheet 3 of 5) c.ccccccciiniccicie e 105
I/O Power Driver Board Schematic (Sheet 4 of 5) i ss e senes 106
I/O Power Driver Board Schematic (Sheet 5 0f 5) ....cccccvvvnninicciiiniccnenccccncancaeeas 107
I/O Power Driver Board Component LayouUtl ......ccccimimieeccceceessessssssssssessanssssns 108 fe
O P oW BT Brier BiOa O P ar S it e o e e S S e 109 S
CPU/Sound Board Theory of Operation........ccceeecieieeeiecsiccrees e ssas s snsssnsasensnes 110 :
CPU/Sound Board Schematic (Sheet 1 0f 3)... e esvsssessssessssrsnensnns 111 [=
CPU/Sound Board Schematic (Sheet 2 0f 3)..cc.ccviceenieireieeee e eeme e 12 =
CPU/Sound Board Schematic (Sheet 3 0f 3). e 113 B5
CPU/Sound Board Component LAYOUL ... eeicevin e neesers s cnseesssnesssesansens 114 g
CPU/Sound Board PArts ........ccoceicrimmmimmsrnmsmissms s ssessamsssssssssssesssessssssss 115-116

Section 5 _,,3"*,_;_5'.'. }‘\g‘k Page 85

Schematics & Troubleshooting




Your Notes

v
m
n
=
o
=
Ln
v
i
—1

Section 5
Schematics & Troubleshooting




Chapter 1

of ZIT|

Backbox Wiring

New Backbox Board Layout Wiring Diagram
wm'?_il. eToToTerTenets

1
A LY

Important Note:

When connecling any Ribbon Cable, always snsuie

the "Red Line" side of the rbbon cable goas fo the

Wi ||I|_I}.5HII{
L LW HY
Pin-1 sice of any Dual 0.1° Header Conneclar. :
B DESFLAY CONTRCLLE

©

ADCLLINTY M
=)

43

YT L]
ALrELLigy T
[2=1]

CHY  FHTICH =T
(HFHT)

k&‘r Ip [
E%ﬁ%

ey

JmTeT

JekEE

KERIBLE  AEYAC

BlK{QRG didsc

BUEIVE] LAYAT

(]
o o
< ()
oy > o
Fg m G <
5 el (@)
] (=) s B o
E =z s ®
§ 325 il . wEET— 5
” h N : T m—e oo NN = I~ 22| o
=13 20 pHUMUET = IE (oo |1 ol BF = m 55| O
el o WL FAAE BT '&n - Ql = E > =
= il e e Ly cves £k T T e
Gl R 3 n g + 1AL WD @"q q;ﬁg D I-rl> B E
__n'l:ﬁ'?i ‘ U 1 AL T | | ic q?q _-_
—ERRE . i TR g
E}E? : em— 'E % g
3177 11 o
I ; oMl Gl :
@J l?%_jj -ng_ g g'
= - 8
¥ '.'!"-_'EI-_ I_"'f'":f!I ':"1 “'r: i I|
e e | =l

0 IR

11

RAIBEON CARLE RIDNOH CABLE
oNa onRa

DISPLAY CONTROLLER BD.
o 520-5055-00

DISPLAY
POWER
520-5138-00

SUPPLY BD

[ LN
LAMP B

=
=k
=

T GHE

HEE SRR

;! |

i = - ;

Backbox a5 [giEisE Section 5 118

Wiring Chapter 1




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

Playfield Wiring
New 2-Flipper Circuit Wiring Diagram (No SSFB Required!)

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 contigured the same as any other solenoid drive circuit.

Technical
Overview

HRRYEL Our New Fhlnper System
GRY/DRG uses one supply voltage (50v

DC) for both kick and hold.

i Once the Game CPU detects
a flipper cabinel switch
Qnono0000004 closure (during game play) it
1234 87 14 applies a 40 msec pulse lo
CMs DEDICATED the gate of the flipper drive
SWITEH N transistor (STP20N10L). If it
continues to detect a flipper
cabinet switch closure (the
CPU/SOUND BOARD player holding the button in)
g it will continue to pulse the
flipper drive transistor 1 msec

GRY/BRN

O mignr . O ehEEL every 12 msecs for the
R CABINET N CABINET duration of the hold cycle.
SWITCH SWITCH

The E.0.S. (End-Of-Stroke)
Switch serves the same
function as before as it
prevents foldback when the

f RIGHT i z J:E%I;r player dhas tha Itp[ir!er
N.C. EOS o energized to capture balls
S S The t;:IE.E.I.S. S\'Eitch is a
NI e oo normally closed switch which
N.O. = Narmally Coen opens approximately a 1/18"
- . when the flipper is energized.
i S The Game CPU will detect a
‘ J switch closure if the {lipper
[00000C000800000 bat is forced back by a high
| 10 is velocity shot or rebound on
POWER OUT Ji6 the playfield and will apply
another 40 msec pulse of

MOS FET 50v DC to the coil.

STP2ONTOL

Q1s .nun,l—]fif_

Q16 "n"lf—I
/o POWER i
DRIVER BOARD e HIGH CURRENT
a OUTRUTS Ji0 Jda SOLENGIDS
[FARTIAL VIEW) 5 = L :
ooo00200a4G pRO000000
RED/YEL 50V OC ORGIGAY =
RED/YEL 50V DC ORGMVID :f__-_'
=
34 SLO-BLO RIGHT o
[Locatad urdar Flaptialk) 22-904 E[EEIFLFIEH o
~, BLUIVEL | =]
! *RWe . =
1A SLO-BLO FT c
[Lewsitod wrdar Playfinid) F2-4080 FLIPPER o
GRY/YEL L o=
|
w
e
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Trough Up-Kicker OPTO
Theory of Operation & Schematic
Theory of Operation

As light from the Transmitter falls on the Receiver LED, it aenerates a Positive Bias Voltage (0.7v to 1.5v) which is
applied to the gate of Q1, tuming Q1 off. When Q1 is hEIch off, no current flows through Q2's Base, the transistor
Is off acting as an OPEN SWITCH. When the light is interrupted (BLOCKED) R1 bleeds the gate voltage off of Q4
allowing it to conduct, switching Q2 on, which acts as a CLOSED SWITCH.

Fig. 1 LE SWITCH ROW /| =
{11 RETLEN |
WHT /0K WIRE | ﬁ
oz | TAKE NOTE:
2H3008 | LED MTEO00UR
| S{Uitr% 'BEngFH ed)
aga Pinball Part nr
B o=l 165-5100-00
BRIAGC WIRE .
i e A e e N B
520-5124-00 520-5125-00 — .. Light
Transmitter Recaiver —==

Troubleshooting

1. Volt Meter Test (indicates normal operating condition):

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meler leads across points A and B (Refer 1o
Schematic Drawing Fig. 1 above). 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 Fig. 1 above). It should read approximately 0.0 - 0.1v DC.

2. Oscilloscope Test (indicates normal operating condition):
A

+5v

A, OPEN OPTO (Light Falling on LED) = SWITCH
DPEN. Place Scope lead at Pln-1 of QPTO Rec,
Board with Scope Grounded (Ses Fig. 1). The
Seope should display 8 STEADY +3v as shown n
B o Fin. 24, Wave Form Diagram.

Fig. 2A

v B. CLOSED OPTOQ (Lighl Blacked) = SWITCH

28 CLOSED. Place Scope lead al_:} Pil[l"'! ol OFTO
iq. Rec, Board with Scope Grounded {Sea Fig. 1),
Fjg Tha Scopa shoukd display a PULSE STHEAF}
g e—— — P indicating Q2 has switchad "On” a5 shawn in
ik Fig. 2B, Wave Form Diagram. This is your Switch
¥ Dnve Pulsa.

Tl = Switch Read Period

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

Disconnect the OPTO Transmitter / Receiver Board from the circuit. Connect one side of a 560¢2 Pull-up Resistor
to Pin-1 of the OPTO Receiver Bd.

and the other side of the resistar to +Ey

a 5v DC source. Connect Pin-2 to ) 3

GMND. Connect a +5v DC source g. E6D.Cy

ta Pin-1 of the Transmitter & GND

to Pin-2. Align with the Recelver 1

OPTO approx. 3" distance. Using +5y
your Volt-Meter or an Oscilloscope,

monitor Pin-1 while BLOCKING gz

and UNBLOCKING the BEAM e

arTo

Rec. +5v
from the Trans. The output will be % DPEN
agpmx, +5v DC when the BEAM 2
IS NOT BLOCKED and approx. @V gnp - D—l

o4

whean the BEAM IS BLOCKED. BLockeD  Ov

Section 5 Playfield
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Single Trough OPTO 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 [p1a:,rﬁerd pulled forward resting on the playfield support
brackets) and the game on, the light should show up as a "BRIGHT RED RING" through the back of the Receiver
Board around the Receiver LED (See Fig. 1). With the game in Switch Test Made, lifting the Trough Plunger with
a fingertip should block the Beam and cause the Switch Positon to trigger (See Fig. 2). View Fig. 3a & 3bfora
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

View facing trough

Lift plunger to check
(with playfield in Service Position #1) swifch as shown.
Fig. 1 Fig. 2

Sectional view from right

Fig. 3a Fig. 3b

e e |

Light Path

| |

(Mol i
alignmant] Receiver g <— Transmitter

e —

_

IMPORTANT _ . .
If replacement of LED is required, insure that is mounted correctly before and after soldering (See Fig. 4a & 4b).

Fig. 4a Fig. 4b g=
[
=
i
o

Correct Incorrect =

Position = Position c
&
o

v v

Playfield Section 5
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Playfield Switch Wiring Diagram
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Playfield
Wiring
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Playfield Lamp Wiring Diagram
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24-Second Clock Board Schematic

Right Digt (15) DIODE/RESISTOR BOARD LED BOARD
Pin-03 RED-BLL| 3 = L dl
Pin-11 RED-ORG| 1 |.=2ft Digit (10s) 2
Pin-02 z | ¥e¥
= 1NS00d e
Pin-10 YEL-BLU | 10| SEGE D1 o L 1) 1218
14 220
Pin-03 VEL-DHG 9 _SEGC—D?'M -qm 5 ‘W - _ — e . ' L
Pin-08 YEL-GRn| o [SEGE D3y 0D A3 ., 220 5 54 &
Pin-a7 YEL-BLK | 7 [SCOD D4 oy IN4ODS gy, 220 - nd O 7 SEG DISP
Pin-0s YELVIo | & LSEGG  Dbs ™ N4 Rs AV a0 | Lowl 71 MTN7126-AUR
Pin-05 YEL-BAN | 5 [ZECGA D6 g 1N4GGS RS ,,, 220 gy} 16
; SEGE D07 n 1M4004 A7 220 | w1 o1ms
Pin-04 YEL-RED | 4 : A=
i EL-RED e = ViV 7 I I I B DISPLAY PIN-OUT
Pin-12 ] ‘L“EF-*EL‘E“‘-EiE
i ; GND L S
in-01 BLK 3 B *:'gibgf;,;é
) il TR
i o o .C'— = 2, 2
| @ o E I II| o

24-Second Clock Board Component Layout & Parts

o

o

ik a

<}— component Side

ry

béééué$5ﬂ

HIHTIT

121-5064-00

Connector CN1:
cgocg00000] 2| Pin-12N.C.
0000000000000 o Pin-i1 RED-ORG
i (Lett Digit - 10s)
E Pin-10 YEL-BLU (SEG F)
b dA dal del -1 ; Fin-09 YEL-ORG (SEG C)
©0000000000D0D Pin-08 YEL-GRN (SEG E)
299 H0DO _ Pin-07 YEL-BLK (SEG D)
Eﬁ'ﬁ ﬂ = Pin-06 YEL-VIO (SEG G}
™ Fin-05 YEL-BERN (SEG A)
O o O Pin-04 YEL-RED (SEG B)
0o o000 g Z| Pin-03 RED-BLU
| (Right Digit - 18)
4 Ii.ll....‘ @® || PFin-02 (KEY)
a Pin-01 BLKE (GND)
) 288588333 oM Chit
(¥, |
sl TEM  QTY  PARTNUMBER REF-DESIGNATOR
I 7 121-5014-00 R1, A2, B3, A4, B5, 86, A7
-l 2 7 121-5030-00 A8, B9, A10, A11, R12,R13, R14
= BE 7 112-5003-00 D1, D2, D3, b4, Os, D8, D7
= B 1 165-5098-00 DsP
E ] 1 045-50193-00 CM1
5] 7 J1, J2, J3, 04 s, JBJT
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Solder Side —h

CCo0QQQ00

B Bl B JE_QEdE_fe. fo. .
= =3 | far | e f BRE  —=

sdallovsishebe

DESCRIPTION

2200, 1/4 W Resistor

L2052, 1/4 W Basistor

Diode, 1N4004

MAME340 560" hi-elf, Hed Display

12-Fin , 156" Ravarse-Mount Straight
Connector

S00" Jumpers, Insulated or Zero-chm.

Playfield
Wiring
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Cabinet Wiring
Transformer Power Wiring Diagram
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Cabinet/Coin Door Wiring Diagram
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Printed Circuit Boards (PCBs)

Dot Matrix Display/Display Controller Bd. Combined Display Connections

BLK 54 GND
= : KEY
< 2 BEL . oo
= HEQ — 1 SMD—C
CNa-Fin 26 | BUSY STAT 3| CN3-Pin 25
STAT 2 STAT 1 o
STAT® | NOT USED ©
RESET STROBE [,
DATA 7 DATA 6 m
DATA 5 DATA 4 »
Ko Sl HIEED{E\JNECAELE oS
DATA1 | DATAD 55
SWITCH 8 | SWITCH 7 = 1D
SWITCHG | SWITCHS =i
SWITCH 4 | SWITCH 3 50
SWITCH 2 | SWITCH 1 o
CN3-Fin 2] NOT USED | NOT USED |CNa-Pin 1 -0
°
o
CN1-Pin 14[NOT USED | NOT USED | CN1-Pin 13 9
GROUND | SER. DATA (]
GROUND |PIX CLOCK
GROUND _|coL LATH]| ' o B 0N CABLE
GROUND__|ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | ON 1-Fin 1
P2-Pin 14| NOT USED | NOT USED |P2-Pin 13
GROUND | SER. DATA

GROUND | PIX CLOCK
GROUND | COL. LATCH
GROUND | ROW CLOCK
GROUND | ROW DATA.
P2-Pin 2 GROUND __|DISPLAY ENABLE | P2-Pin |

RIBBON CABLE
P2

Dot Matrix Display Board
520-5052-00

VIO/YEL [ g 4 +E8V DC
BLU - 7 ¢ T12vDC
BLK GND
YEL . i GND . P
e I ,_,:i 5 4 KEY
_GRYIVEL |-, 4 -98vDC
YEL/ELK |- . -110v DC
. . — |
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Display Controller Board Schematic
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Display Controller Board Component Layout & Parts

o

7 1 |:1g_{-} L e co ) zi];:j:j: _:::1
1 L s ] ug o Uit RS A R 2 ™
1 T -4 Rl
€2 = o gl TR B
3 e o € —y., S 5% oy
o S — = c28 o3 cde
4 = o o e B
rs—[:,‘i—- B =i e cp e/, ca cag iy
! D o L fu7] o] i___! [ ] i c48 l:l
i B Y n C1a & E e o (W] o c4s
A =~ o 2 cz Aad__h ciz 4 ;_(::}- m-_-.(:}-..
- i e o 2 gl LT T
2 B0y = i ritrl_I~ E:E—D"‘ i~ o e
E = E piz-l__ b ~ - rts
ud [ o] czs =) pra-l_
3 o a 5 R 7] S I
uts o e
S % S = = I = | s,
- c18 c18 c22 o, i}
il ~ i - ROM 0 ROM 1 g s g N
. i S G| mdi R D
oy S o e L ol = s
’:ILE:}_' RAM R“-,—:I-‘ L] s Rz;*‘:"‘
uz e c17 C2R Ci5 — -4 [ !
= 115 ':" - = o, o= i e e
I I R uin o R B uis = e o] th E
- ol & = Q o e ~ o n
i i’y o [ L= : (¥5]
|| g o @ o ris I~
CN2 FPRRTSEE| c61 kn ” 2l T
’ e M O’ . = L
anmidhesy o1z g'm REV.-D i o
ALTE 520-5055-00
ITEM aTy PART NUMBER REF-DESIGNATOR DESCRIPTION
1 2 07 7-5216-00 1z U4 a2-PIN SOCKET
2 { 100-03897-00 L 32K X 8 STATIC RAM (82256L-10PC)
3 1 100-0189-01 11 G8B0SE
4 1 100-0233-00 g GBH45
5 1 100-0351-00 L5 T4HCTOO
B | 100-8001-00 11 TAHCT240
i il 100-5000-00 115 74L5151
a 4 100-0046-00 LJa s Us U7 TALS157
= 1 1O0-0049-00 1g T4LS163A
10 2 100-0058-00 L7, ua 7415245
11 i 10:0-0084-00 LI11B 741 5374
12 2 100-0037-00 L3 L20 740574
13 1 955-0107-00 L& PAL1GLA (15CM
14 1 965-0108-00 L2 PAL16H4 [25C
15 23 125-5031-00 CTCACACIOCN C13 C14 G165 C16 CIT7T C1R C19 1 mF [104) AXIAL CER. CAP
C20C21 022023 C24 025 CP6 034 Ga5 G432 Ch2
16 1 121-5051-00 HE 100K OHM 1/4W C.F. RES. 5%
17 15 121-5011-00 %‘Il?ﬂsféﬂ R4 R5 B B7 A2 A10 R12 R14 R15 R1G
18 1 121-5014-00 Bia 220 OHM 1/4 W C.F, RES. 5%
1% 1] Mot Used Hig R20 R21 H22 R23 A24 R25 R26 MNOT STUFFED
20 21 125-5628-00 G1CaC3C4 0506 C27 G288 C29 C30 C3a1 C32 C33 4?D4p_Fé=1-?1 AXIAL CER. CAP
C36 C37 C38 C39 C40 C41 C42 C44 C45 C46 C47 (G4 51 NOT STUFFED)
C48 C49 ChD C51 CB3
21 2 n'a FB1 FB2 FERRITE BEAD (2743001182
2a 1 125-5015-00 c12 100uF 25V CAP (RADIAL ELEC)
23 1 045-5015-26 CMa 13-PIN DLIAL BOW 1" HDR CONN.
2d 1 045-5015-03 G2 3-PIN KK-156 COMNM, (540445-3)
25 1 045-5015-02 GN1 7-PIN-DUAL ROW 1" HDR. CONN,
26 1 140-0013-00 X1 AMhz CLOCK OSCILLATOR
27 0 Mot Used SW1 MNOT STUFFED
28 1 Seg Paga i Table U12 U4 (ROM 0} 4MB BOM (U114 NOT STUFFED)
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Display Power Supply Board Schematic
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Display Power Supply Board Component Layout & Parts

-
()

SEGA

RB

- Q5
" a1
2 CN2_ —
CNt ™ ﬂﬁ@ G Pla—o- i L}
+
o ,
w Q2 @ o
o |8 ns1:r D 8
1 (&R R 3 ¥
= ¢ t 1 ?1: DY
2 S l | °
N T
=
o ~—D "I~ Q4 O C—
| L
T e+ M os—p 3 i
: i TG I B
Ra—o- L]
© RES — o
ITEM aTy PART NUMBER REF-DESIGNATOR DESCRIPTION
1 1 200-5000-10 F1 5.8, 0.75A
2 2 535-5000-11 03 Q4 HEATSINKS - AANID #563002
3 2 125-5041-00 c2C 200 150uF RADIAL LYTIC
4 B 121-5038-00 Hi10 R9 A5 R4 1/2W 1.5K
5 2 121-50869-00 RB7 B& (/2 330K
G 2 121-5060-00 B2 A3 W ATK
7 1 121-5061-00 B EWW 130
8 1 121-5062-00 Fa SWW 2K
9 2 112-00583-00 D3pa 3.9V 5208
10 1 112-0062-00 D] B3V 47804
11 1 112-2043-00 D& 100V 4764
12 1 112-0061-00 %? riﬂagsigga
13 1 110-0100-00 1
14 1 110-00B2-00 Qa2 MPSA42
15 :'_;I ‘}Eggglgggg %% C4C7 Eﬂ%ﬁé{lﬁ%%ur CEHAMIC DISK
16 1 -
17 2 110-0101-00 Q3 Q5 WLIE1
18 2 125-5003-00 C5Ch 25"1.!’ 22uF RaDlaL LYTIC
12 1 124-5003-00 VH1 7812CT
20 1 045-5015-08 ChH2 ﬂkm 856 {PIMN3=KEY)
21 2 112-50023-00 1 Dz 14004
22 1 045-3015-07 N '?F-‘KK1EEF b_l_NE =KEY)
23 2 n'a Q3 Q4 B33
24 2 n'a Q3 04 E."El'fj K :3."E SCREW
25 2 205-0004-00 1 FUSECLIPS
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I/O Power Driver Board Theory of Operation

5V Supply:

An AC voltage of approximately 9V comes into the board al [J17-(1-4)] this AC voltage is then full-wave
rectified by bridge BRDG 21 and filtered by capacitor C203. The resulting voltage is 11VDC which is inserted into
a linear voltage requlator for the output of 5VDC. This 5V regulated voltage can be adjusted by potentiometer
R116 the voliage should be set to 5.00V, Besides powering the I/O Board the regulated 5 volts supplies power to

the CPU & Sound Board Gas Plasma Display and Plasma Controller Board. Power for these devices comes off
the /O Board on [J16-(4-8]].

45 +12 +50V +18V +20V LED Indicators:

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

LED Supply Voitage LED Supply Voltage
L2 +5 Lzoo +20V

L201 +50V Lzo02 +18V

L2o3  +12V

Reset Circuitry:

The (/O will reset in three cases:
1. The CPU is in reset. The CPU's resel signal is fed into the I/0 through connector J1 and forces the /O into
reset.
5 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 UG must be
toggling once every 50ms to prevent the watchdog from resetting. The scanning of the light matrix is controlled by
the CPU through J1.

LED L204 shows the reset state of the /O board. 1f this LED is not lit either the 5VDC is below 4.75V or the CPU
hoard is holding the VO in reset. If the LED is ﬂashin? this means that the watchdog is not being feed by the CPU
board and the /O is oscillating into and out of reset. If the LED is continuously on the board is out of reset and

communication from the GPU to the lamp matrix is confirmed. Testpoint Blanking is the actual reset signal on the
/O Board, A low voltage indicates that it is in reset this will turn off all Soleneid drivers Flash Lamps Lamp Matrix
Drivers Auxiliary Outpuits and Flipper Outputs. A high voltage indicates that it is out of reset and normal operation

can take place.

Address Decoding: _
All Address decoding is done by two 74L5138 (3 of 8 decoder). Both of these must be in operation for the /O
Board to function properly.

Solenoid Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving colenoids and other heavy loads. Each connector has its own butter
driving B 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 nole
1). This qu pply 3.4V to the gate of the MOSFET transistor thus switching it on. J7 & J6 gach are a bank of 8
low side driver for driving lamps or other lower current solenoids, They use a bipolar power transistor TIP122
which can also be tested by using test point TIP TPL3 and the corresponding resistors R17-R32 (see note T

Nate 1 * Clip on the resistor side with the white stripe.
** 1 controls @1 and A2 controls Q ele...

Augxiliary In & Out: )
J2 8 CMOS Outputs sometimes used for a printer interface.
J3 8 CMOS Inputs general purpose inputs.

Lamp Matrix: ; )

J12 ’r?as 10 low side drivers for the lamp strobes which consist of 19MosL MOSFETS. Only one IamE sirobe
should be low at any time. Again the scanning of the lamp strobes keeps the I/O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are Ingically "OR'ed together and fed back
t0 the CPU. The status can identify open loads {for example open lamp filaments or intermittent connections) and
short circuits, These drivers are also shor-circull protected.

General lllumination (G.l.) Lights: : ) .
115 has BVAC switched on and off by a relay on the /O Board. The relay is controlled by Q200 which sugplles
power to the 24V coil winding to Activate the relay. There are 4 taps on J15 each fused at 54 for this BVAG source.
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1/0 Power Driver Board Schematic (Sheef 1 of 5)
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I/0 Power Driver Board Schematic (Sheet 2 of 5)
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I/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/O Power Driver Board Component Layout

T

<< L2071 LED+5L
<= L202 LED+1E
<< L200 LED+2(

<c 200 LED+1%
<< FET TPL1
<< L2 LED +5¥
<= A116 POT

Printed Circuit
Boards (PCBs)

@ ol %\«1:
QEEE @

ir .__um__.:m:m:u:!__._-____ 108 tm.__:..._uzu._:-._. @

[ig” wééééé

* sanapnss, M i
“ [ Ee2ion am ﬂ@_,ﬂ: M@m@ }WIE.EWI‘“TEE m .
R £l

Z gégﬁ:
" 00800008 0
O e

o oroqus CEEAG @ug

i
nr
o 2
=
@
N

(THVOd

[BEI514a% f

_ S - [ HHATHA
__zu._“r L g . . u ME-H-J-EH.M H;uu\._

i) ECEIT icl] 3 A3Y ODLELS 0z
e umx [
D 5eZOH 4 B -
m_“%m "D,.h_m 0000000909090, /

G“m._.,un_ DDD n:, _u {1 _J_u_uﬁm.gmmb.ghmp €7 L4 Ted 84 6
I H- M £ d | I asadaIE D_U..ru_

ns.-._.___..-.....t

- & w

0

I¥ HANHOIX LLT

ino hmun_

A@v EEE”_E Gc gmoon _ﬁ:m.__‘m.,_m_gu_“_mﬂgm @v OO0 s : T ®
“.N\\w\.\.:. T e




I/O Power Driver Board Parts
PART NUMBER REF-DESIGNATOR

ITEM
1
2

m = thind O

ik A D
-

aTy

16
22

16
13
0

17
15

32

,_;_._.ma_n._._. L L i 1 L Lt s = 0w 0w = 5 T e = B =R B o

m

[ T TN i e [0 e £ ke 2 L

o

_.g S S R R W Y , ¢ P ]

125-5027-00
125-5028-00

125-5029-00

125-5030-00
Mot Used
125-5031-00

110-0108-00
121-5042-00

121-5003-00
121-5045-00
121-5007-00

121-5029-00
§21-8030-00
Mot Used

121-5009-00

121-5032-00
121-5033-00
121-8021-00
121-5011-00
121-5035-00
100-5015-00
Mat Used
121-5009-00
121-5038-00
200-5000-01
200-5000-03
200-5000-06
200-5000-07
200-5000-08
045-5013-00
045-5016-00
100-5023-00
1 0-2089-00
125-5032-00
045-5015-01
100-0338-C0
3-0088-00
165-50539-C0
045-5014-01
121-50339-00
110-0067-00

125-5033-00
110-0058-00
125-5034-00
190-5002-00
Mot Used

10:0-0037-00
Mot Used

100-0748-00
125-5035-00
100-0356-00
124-5000-00
125-53036-00
112-0054-00

112-5003-00
'

=1
045-58014-01
045-8014-01
110-0089-00
045-0014-03
045-5015-00
045-0014-09
Mot Usad
121-5050-00
Q46-5014-01
045-0014-08
045-5014-01
045-5015-00
045-5013-00
045-5013-00
205-0004-00
nwa

Printed Circuit
Boards (FCBs)

Cz2el G253 G258 C257 G256 G278 C271 C255
C261 C262 C277 C276 C275 G274 G273 G272
C204 G206 G207 G208 C209 G210 G211 C23s
G234 G228 C2P9 C230 G231 G232 0233 £219
G217 C2168 G215 C214 C212 £213 5237 G218
C238 C205 C243 0245 CRa6 G244

C263 C264 G265 C270 C269 G268 G267 C266
C2d7 G254 G253 C252 C261 G250 G249 G248
CTCRCICIOCIT C12C13C1 C2C3C4C5Ch
CEE? G226 G220 G221 G222 5223 G224 0225

02030405 QE
Q12 011 Q10

1
Ag F?EGDEI‘:IEEHFIEGE 203 P!E{)-'-t R205 R206 ?20?

42 H
Be4 B72 A73 R74 A7s R7e R71 H70 Re9 AE8
A&7 RE6 QG5
Boo HEIE H94 R96 Roa R100 A102 R104

A5

R221 f2z0 Az2z R22a R224 R225 R2as A227
A254 R248 R240 R250 R251 B232 R246 H247
H245 H233 R234 R235 H230 R231 R228 R229 Raoz2
E.ggg EEEI R263 R264 R265 R266 R267 H268

B57 H59 RE2 RE0 B51A252 B2E3 B256 R270 R49
FEE?‘I Rﬁﬁ H55 RS54 H53 R52 R51 R50 A255 R300

BE Ll LHB Li2 U1 U260 U3 U201 U208
BESET

R213

B218 R216

Ezd FasF26 F27 FEFRFY

3]

F23

Faa
EED F21 F2g

J

U202 U203

Q41033 O34 Q35 036 037 038 039 Q40 Q42
ED& L2022 1204 L200 L2 L201

A6
Q23 Q22 021 Q20 Q19 Q18 Q26 Q27 Q28 029
ggg Q371 232 217 Q25 Q24

ug
G29
EIE LAY

H)
209
44
Li2o4 U205
i
BROG20 BRDG3 BRDG1 BROGEZ BRDG21
C202 G203 G201 G20 G27
D208 D225 D226 02210220 D223 D227 D224

D22z D200 D201 Doz D2oz D204 D2os D206
D2 1ﬂ D241 D21z D213 D214 D215 D228
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DESCRIPTION
100V 104 (0.1uF)
471 (4700F) AXIAL CAP
{C204—C11 Not Siuffed)
103 (0.01UF)
991 (220pF)

Mat Stuffed
104 (0. 1uF)

S0N10L STP
e T —

22K

G20
39K
100
E.EH

Nnt Stuffod

K 174 W REST. [FlE.&E —HR2as
Stutted)

ATH 14N HEEISTDH

220K 1/4W BRESISTOR

-1;.?#2 1/4W RES. (R252 Not Stuffed)

?4HG"‘2?3 (U200 Not Stutfed)
Mot Siufﬁ:ed

25V 100uF RADIAL LYTIC

20 PIM 0.1 DUAL ROW HEADER
T4HC245 (U202 Not Stuffed)
1aMoelL STP

RED LED

10FKEKA EEéF"IN 4=KEY)

50 OHM POT

TIP122

160V 100uF HADIAL LYTIC
T4L5245

a5V 4700uF AADIAL LYTIC
FRLEZ64D024/02CK RELAY
Mot Stutfed

741574

Mot Stufied

7415138

F00V L 1UF CERAMIC DISK
LM33BK

DESE 1

E?NI‘I.I' 1.§EII]IZIUF RADIAL LYTIC

1IN4DU4 D216 Mot Stulfied

TEST POINT WIHE (2455, LOOPS
10PKK 158 (BIN 5=K vf’
10PKK156 (PIN S=KEY

02
10-84-4030 EPIN MOLEX)
12PKK156

10-84- 409{:19 PIN M OLE
T'E.I'Eli POIMT - [}CANDT STUFF

TOPKKA EES?PWN CoRE
1D—F1?4r4ﬂﬁﬂ {3 NMULEK]
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 6BBOSE (U208) 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
FAM 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 write protected area consists of 512 Byles 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 CNG-12 and is fed into the address decoding PAL U213. When this memory
protect signal is low writes to the protected RAM area are prohibited. Address decoding for the system is
accomplished by one PAL U213 and one 1-of-8 decoder U214,

Awatchdog is used lo monilor the CPU and the 5V supply. If the 5V supply is below 4.75 the watchdog will held
the CPU Board & /O Board in reset, The watchdog must EE ied at a rate of 250ms or faster. The signal used to
feed the watchdog comes from the EPROM Bank select signal used to load U211, The CPU has a timer interrupt
used as a heartbeat for the system this signal comes fram counter UZ. The clock for this counter is the CPU Q
clock. Clearing the timer interrupt is done by reading the DIP Switch. The timer interrupt can be observed at test
point FIRQ. In normal operation “FIRQ" should be toggling at a rate of 976Hz.

The I/O interface CN1 is buffered by 2 HC245 chips. The CPU's reset line is buffered by Q10 and fed over to the
11O through CN1. An IO 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’ 1o acfivate a Single Column
of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered and compared
to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch Closure. If
false swilches are appearing, check that none of the 2N3304 Transistors are permanenillg ulling the strabe line
low. Only ane strobe from CN5 [SWITCH COLUMNS] should be fow at any time, CN6E [DEDICATED SWITCH IN]
is a Dedicated Bank of Input Switches. Switches connected to CHN6 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 Qufput Busses. The Input Bus from the Plasma Controller to the CPU/Sound Board comes in on CNE
[PLASMA CONTROL]-Pins 3-10 and is ted into U200 for input to the CPU's Data Bus. Data going out to the
controller comes from the CPU's Data Bus through U201 and onto CN8-Pins 11-18. Status back from the Plasma
Controller comes in on CN8-Pins 22-26 and is fed into U202 for input to the CPU's Data Bus. Two cantral signals
that go out to the Plasma Controller are PRES [PLASMA RESET] and CNB-Pin 18 [PSTB - Plasma Strobe]. The
Plasma Heset is software controllable through U216/B and also has a test point "Plasma Reset". The Plasma
Strobe Signalto the controller is generated from U216/A and is used to latch data into the Plasma Controller.

Sound Section:

The audio section consists of a BSMT sound chip U3 Sound EPROMs &ij”? Uz1 U3s U37) 6BBOYE UG and
Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the Sound
EPROMs. Sound Data from the EPROMs is read through U19 to the BSMT. The EPROMSs are bank selected by
U22. When the BSMT has sound data to be played out o the speakers it loads 16 bits into a 16 bit shift register
made up of U24 & U23. The data stream from the shifi register is serially shifted into a stereo 16 bit Digital to
Analog Converter (DAC). When the system is operating Empedy the ws(ward select) input of the DAC will be
toggling. The ws input is used to latch the right and left channel sound data into the DAC. [f the ws line is not
oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current source. These
outputs are converted to a voltage by an operational amplifier U30 to form the analog signal. Test points AOR and
AQL are the outputs of the operational amplifier, These outputs are then fed directly into three power amplifiers
(TDAZ2030A) or optionally into an analog volume control chip U35 for a potentiometer volume control. The analog
section has its own +5V zJ'I'u'r derived from VR1 & VR2. These separate supply voltages are for the DAC U26
Operational Amplifier U30 and analog volume contral U35,

Sound calls are made from the CPU's 68B0OSE U200 to the sound section by latching data into US. The sound
section's CPU 68BOSE (UB) reads in this data and handles the interfacing to the BSMT.

Other Test Points: ; :
E & Q - The CPU signals for both 8BB09E processors. Should be at 2Mhz with Q leading E by 500 nsec.

24Mhz - The oscillator used for the BSMT & derivation of E & Q.

SND-FIRQ - The sound sections CPU interupt,
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.
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CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Component Layout
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CPU/Sound Board Parts
ITEM aTyY PART HUMBER REF-DESIGMATOR

1 1 124-5001-00 Rz

2 5 121-5051-00 £13 Az4 R21 R12 R13 R22

3 ! 121-5009-00 H111 Hi03 H107

4 38 151-5011-00 F4 A3 B2 R1 A113 R306 R301 R302 R303 A205
B304 A299 R205 R298 R297 R247 B248 B249
R251 B250 B246 R245 B2d4 RE266 ReRT HEGS
H264 A2sa R228 R227 R226 A225 Ha24 AZ00
R201 R202 R203 F!ELM- R205 REDS R207 HER2
Rza1 R260 R402 R41

5 5 121-5023-00 Ai4 8104 A0 Flmz Hma B106 B9

G 20 12 1-5009-00 F15 RE B241 H240 Az2as
H238 H237 R236 R235 R234 R278 A279 R280
R2B1 R2R2 R2R3 R3A5 R266 AZa4 R412

¥ 4 121-5043-00 Fi 5 R17T BiG R112

g { 121-5016-00

g e 121-5046-00 F|1t15 A101 8108

0 g 121-5045-00 H108 B294 R292 H292
Hgm R250 A28% A2689 Rze7

1 i 121-5036-00

1% 12 n'a A211 8310 Bao7 A305 B308 BR300 R313 R316
A315 Ha14 WX WY

13 15 121-5033-00 B295 H225 B230 B23
A232 8733 R215 R214 A213 B212 B211 R210
H208 H20B A4 14 A422 R421 R420 R412 R4 18
8417 A416 R415

14 1 121-5021-00 f223 Reoso RE'JF Az20 R218 R2i8 R217 B21E
HE43 H242 R400

15 16 121-5047-00 408 R407 R408 B405 H404 B403 H402 H401
R430 420 R428 R427 R428 R425 R424 R423

16 z 121-5048-00 Ft411 R410

17 1 100-0049-00

18 1 Saa Page il Table 1.}?

19 1 045-5015-07 G4

20 1 Mot Used ESET

21 5 See Page i Table W37 U3g W21 U7 U210

22 2 100-5008-00 24 23

23 4 125-5017-00 C?E C?E. CraCyy

24 4 125-5020-00 C59 G101 {:mB G115 040

25 2 125-5017-00 C100 C107 C1i4

26 z 125-5015-00 C102 G104 G109 G112

27 i 125-5014-00 C409

28 1 100-5016-00 U3as

23 i 125-5037-00 30

0] s

32 6 100-0064-00 U1e Utz U3 U1s U211us

5] puER &

il 1 4

35 & n'a WE W3 W1 Wa Wa We

a6 2 125-5012-00 CB1 C31

ay 2 125-5017-00 G10Cas

ag E 125-5013-00 Ci16 G119

ag 1 045-5015-06 CHNZ

40 i 140-0011-00 %1

41 1 105-0116-00 Lig

493 i 965-0138-00 LH9

42h i 955-0137-00 Wiels)

42c i 965-5504-00 213

43 5 100-0037-00 Uz7 L4 Uzs Us U215

ia 2 122 E0at 00 BB 15013 014 G15 G20 G1 £42 C24 C32 C28 G43

45 79 125-5031-
C16 C103 C23 C27 G2 Ca6 021 C26 030 C47
C105 G120 C44 C45 C34 C25 C4 G193 CB O C¢Ei
CiCa3CoCas C18CipE 457 CNBC1IDC 22
C124 C113 G123 C5 C117 G111 G125 G290 0285
CoBs C2B7 G286 G265 G284 283 G282 Cogd
CP2R0 C279 C278 C277 C276 G276 G273 G272
C285 G274 0292 291 CA0T7 C406 G405 G404
£400 G403 G401 C402 G102 G103

7 125809900 48 C50C75 CRO

47 4 125-

48 44 125-5028-00 G270 G260 Co68 G267 G271 C265 G266 G262
G251 G280 C259 C263 G256 C257 C258 C249
Cpaa Gp47 C254 G250 ©251 G252 C220 G218
C218Coi7 Cei6 C2i5 C21a G212 G211 G210
G209 C208 G200 C201 G202 G203 G205 G208
G207 G230 C2238 £253 G214 C204 G264 G408

49 8 125-5029-00 (201 020 Cada G225 CEag 0227 G228 C224 £408

50 1 045-5015-06 cha

S oogorsen  Deaun

EE 7 112-5003-00 BI D183ﬁ%2 D104 D104 D101 D105 D102 D3

5 2 112-5008-00 201

E‘é B 112-0054-00 D407 D 5 Dap4 Dags D402 D401 D460 Dape

56 B n'a E%E FBE4 FBE FEE FB1 FB3

7 1 124-5002-00
2% g 100-5016-20 Utoz U100 U101

THIS PARTS LIST IS CONTINUED ON THE NEXT PAGE.
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FED
1DGIK T4W RES. E\FHE Mol Stuffed)
IEECKi_I."fW F!ES {A103 MNat Stuifed)

{F!EEIIU—HED'.-" FW]Q R413 Mot Stuffed)

22K FtES {R100 R102 Mot Stuffed)
1K 1/4W RES

2.2K

1.5K

ggﬁﬁ 1/4W BES. (A101 Mot Stutiad)

330 _
00 (Jumper Wire 24ga.)

220K 1/4W RES.
IR208—R215 Mot Stuffad)

4. 7K 1/aW RES.
560

3.23K 1/4W RES.
74l5163
E;?CKISE iNE KEY)
BoNOT STUEF

ETCDJ-GI EFHDM
74l 516
25y ‘H]uF RADIAL

a5y 10uF RADIAL LYTIC [C100 Mot Stuffed

LYTIC
25Y 2auF BADIAL LYTICJCID‘I Mot Smﬁed{

25Y 100uF HADIAL LYTI
16V 22uF BADILA LYTIC
TDA1899
16Y 1000uF RaDIaL LYTIC
741504
T4ALS138
T4l 5374
?4HG4DEU
741524
DQ .Jum er Wire 240z

470uk FUI.[:IIAL IC
1E-"u’ 10uF HADIAL TA
25Y 220uF RaDIAL L‘r’TIC
BPKIC15E (PIN 5=KEY)
24MHZ

25MT20
PAL1ELB
BaL16LE

Programme
PAEI-_‘II' GLE

Progaramime

F‘rcrgrammegi
o

102 ﬂEﬂmA}x
104 ID.1UF% 1AL CER. CAPR
(G102 G103 G105 G106 Mot Stuffed)

i o
0—813? Gma Nnt Stutied)

103 (0.01uF)
GPHK 156
L4833
T4LE273
1E-mn;4f_ {D 100 D101 Not Stuffed)
% rémma (D202 Nat Stutfed)

TDAEGEID"J (U100 Mot Stutted)
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CPU/Sound Board Parts Continued
ITEM QTY PARTNUMBER REF-DESIGNATOR

559 1 100-8018-00 ze

fale) 1 n'a SWa20o

G1 1 165-5099-00 200

62 1 165-5099-D0 1201

53 2 100-5015-00 217 U216

G54 1 100-0148-00 Uz14

&5 1 105-0048-00 a1z

&6 1 100-0185%-01 Li20g9 s

67 1 545-5685-00 BaT1 BATTERY HOLDER
68 1 045-5015-01 CMN1

65 10 na G6MHZ ADR O ADL 24MHZ
70 10 T10-0069-00 230304 0506 QF Q8 1 G2 Q10
71 1 045-5013-00 CMN5

72 2 100-5019-00 Liz2oi U2oa

33 7] 100-0338-00 UE{:I_."' 206 202 U200 U205 U2oe U204
74 | 100-5023-00 218

75 1 045-5015-26 DNB

76 1 045-5014-01

77 4 na 'I.I‘BA'FF 45y GMND2 GND1
7B 1 045-5015-00 CiG

78 1 181-5002-00 SWa00

30 2 100-0377-00 401 U400

B 1 105-0052-05 La

B2 3 535-5000-10 100 U101 W10z

Your Notes

DESCRIPTION

EADER
TEST F‘DiNTS Mot Stulfed

2M3g
EIF-"KIHSE PIN 2=KEY)
T4HCT2T

FAHC245 (200 Not Stuffed)
D5123

2
26 PiN 0.1 HEA DEH
10PKK 156 (PIN d=K

TEST POINT WIFIE %4%}&: LOOPS

12PEK 156 (PIN
8 PIN DIPS ITC
LMSHBAN

6116 RAM
AAVID 531102
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Appendixes A through H

Appendix
Table of Contents

Appendix A, Pinball Game Firmware Table ... 118-119

...describes the EPROM with its chip size, the Sega Pinball Inc. Part N&,
version (if applicable), and CPU Board & CPU/Sound Board pin location(s).

Appendix B, Semi-Conductors / Integrated Circuits / Relay
Cross-Reference Table .. ...120

..describes diodes and transistors uwth Sﬂurce N° Sega PmbaII Inc Part N“
NTE N2, ECG N2, Radio Shack Part N2 (If applicable) and RCA Part Ne (If
appiicabie}.

Appendix C, CPU Jumper Table .. SR - o 50

..provides the Game Manufaciured Date and Manual Pan N” the CPU version,
the ROM Position, and the Jumpers Installed and Removed.

Appendix D, Board Type Table... SERR ...122-123

..provides Part N° for Flipper Elnards Dld Enard System {Suund Power
Supply} and New Board System (/O Power Driver, CPU/Sound, Display Power
Supply) and Display Boards.

Appendix E, Generic Coil Cross-Reference Guide and Flipper Coil

§ 71 o) - IR— - SO - % b1
...provides the Cm[s used wath F'art N“ and Gauge-Turns (of the cml}
« Appendix F, Motor Specification Table .. — ...126-127

pruwdes all the Motor information used on 1he games {Mntor Tyrpe
Function and Part Ne).

[ ]

Appendix G, Part Number Prefix Classification Codes......cccevmrineiecnenn. 128
...explains how our Part Numbers are developed to help sort paris easier.

Appendix H, Playfield Inseris (Plastic Light Covers) ... R L

..gives a pictoral view with the name and part number t}f all the lnserts
used (also gives the Color Code Chart).

Glossary of Terms.. e Ta0e131
...gives deﬂnltlans or explanatmns u‘f some pmhal! 1erms and acronyms.
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Tabi Moles:

APPENDIX A
Pinball Game Firmware Table

Chlp Raw Chlp Raw
__EPRON _ Size Bart b Ver, Loc, ParfN EPROM  Size  Part N Ver, Loc, Parth®
Laser War Star Trek 25th Anniversary
CPU DSGH, S55-0004-00 Ch SED-5007-00 CRU 512K} 9ES-D072-00 201 BS SE0-TO01-02
meed B BESR 0 X e Bmi B mERe 0 W maes
Zoundion 1358 385.0007-00 % SEneRne Sohed Stk 953007500 07 S808007-00
i ' S OR- = ;EIII-S'DEI? o Display ) oE5.007E-00  A109 UB 860-5005-00
Soun S8 265-0008-00 9 -
3ound 1 %12}(3 Q65000300 &F  BRO-TO01-02 Hook —
Sound 2 E13K) BEEA010:00 aF BEC-7001-02 i S sEWTe Mo o8 cs0-7001.:
v 1 g - i}
T ez @, EEREs o1 solnens
U DEEK) 955001100 A6 BS 950-5007-00 o 0ED- ;
Rt (G2ak]  fesgoiz0n  Ae G5 G&0-500T-00 Dhspalay M) BE5-0081-0 A401 UB  8§0-5008-00
ey PG SIem T £ amiE oo
foice 2 5 . . D Frd 1L etha eapan
Sound 2sEKl 885001300 7F 9R0-6007-00 el P S aEei A e s
Vaice 1 3 255008300 017 960-5010-00
Topsdo Alley T T
FL 256K 9e5-0015-0D AD02-1 EBS 9G0-5007-00 Soun 23 2 250-5 i
ity SSEK]  GES0017.00  ADR1 GF  980-5007-00 Bispia {51 sBSovssca  Ap08 FIOMO SEDE010Gn
Voice 1 Eipl)  BEE-HA1D.00 8F 980-7001-02 Dispiay (2 S65-0087-00 A0 1 865
Waice 3 E{2K)  B55-002D0-00 4F 550-7001-07 {Jecd on Diplay POR 520-5055-00)
_ Setnd 256K} O66-001A-00 7F 20:5007-00 3
i : Dislag AN 955-0087-04  _ A206  POMO 950:5015.00
% Time Machine i i Ut on Dispiny PCB 820-5055-01)
S 0 smmw @y B meny
= ; 3 e < BE Ehi Star Wars
B Vones E%%E 385 0055 00 S Sen7oni-os CPL (G12K) 6501100  A103 C5 980700102
£ Zound SEK)  BAS-0023-00 ¥ 960-507-00 Voice 0 i #65-0192:00 Ul7 850501500
3 ; Saund S3EK]  OES0151.00 u7 850-5007-00
zg Playboy 35th Anniversary Display 3 3E50120.00 A1G4 FOMO 060-5010-08
g3 CrPU 2561 955-0045-00  AGZ3 G5 950-5007-00 Cachlay Bk B&5-0121-00 1 ROM 1 880-5010-00
EfCRU 255K, OE5-0047-00 Alz3a C5 SE0-5007-00 Usod on Display PGB 520-5053-00)
e%  Voice 1 SypK|  9E5-0044-00 BE 550-7007-02
Y Voice 2 G1EK 9£E-0050-00 4F 350-7001-02 _ OB P ) SO—
25 Sound 256K 965-0045-00 TF 000700 Display {an) 485-0122-00  A1D 5
i {Uséd on Display PCE 520-5055-01)
=3 ight Football - -
£ .ﬁEEUMcndayztgéﬁ F@ssumt-uc Agg? BS. SR0-5007-00 Rochy & Bullwinkle & Friends
1 EPU SZeK)  GBL00I2.00  ADBT G5 S6G-E007.00 CRL S12K) 9650138 A130 CS 060700102
=€ \nice 512K 255-0034-00 &F BEG-7001-02 Voice 0 4[-,1% G55-0139.00 Uiz gggggiggg
o Bb mEER 0 & mong el @ maexy @ maus
' R s Disptay i) 065014200 2 A130 ROMO S60-5015-00
= HRobocop
a5 965003500 A B 960-5007-00 Jurassic Park
=8 EEH (B2El)  GETanarod Ao C5  980-5007-00 Pt =10 S1PK)  98E-0143-00  ASAI CS_ 980700102
Ew Voo | (B12K)  D55-0033-00 i3 950-7001-02 Waice O £l 955-0144-00 iz s012-00
3 lml pEg SRR £ mmes e Be) mewem B0 s
35 SO s _ Diplay EMJ S86-0147-00  AS10 ROMO S50-5015.00
{+] ==
=2 Phantom of the Opera -
=
43 op oSkl 985-00PG-00 AD32 B5 960-5007-00 Last Action Hero )
E.E'l‘ ICF'H E-EEH E‘-EE-E-D‘ET{ID A2 C5 S&0-5007-00 [wi=10] G12K) 965-0145-00 A112 5 BEG';E':'%:%
FE  Voiced 512K 265-0025-00 &F gag-7001-02 Valce [ -1!.1]. 55:0149-00 Uiy Q?JIEDJU-C»D
Dol B OB & Bmm B AL ses @ s
i Diegiay M) 865.0152.00 A105 ROMO B50-5015-00
o= to the Future
£z ngg oseK)  965-0041-00  SA2 B3 950-5007-00 Tales from the Crypt
B2 cRu izssx 855-0042-00  SA-2 Ch  500-5007-00 cRU {51EK) ~ 965-0157-00 A303 G5 SEL-T001-02
af  Voics 1 BiZK|  98G-0044.00 iF S50-7001-02 Voice © 14k 965-0155-00 Uiy 850-5015-00
SOBR BB mmER 0 & mmmm bl Bl megs @ staue
ag. Yo > : - ' Display 4} BES-0161-00  ASOM AOMOD 950-5315.00
45 The Simpsons
Y] DoEK)  9ES0051-00  AOZT BS 950-5097-00 The Who's Tommy -
iz ey SEEK)  OBG0052-00  ADET C5  960-5047-00 (il S12H1 965016200 A400 OS5 S80001-02
wd  Waoice 1 512 g 5-0054-00 &6E S50-700-02 Wajca 1 an 255-0165-00 Ui7  260-5075-00
HE Volee 2 512 A55-0055-00 aF 260-7001-02 Valoe 2 4 263-0168-00 Li21 950—2515‘83
52  Sound 256K 0&E.0053-00 TF S60-2007-00 Eglﬁgg :ﬂ gggﬁ-{gggg ﬁ% ggg:ﬁuig:ﬂl}
13 © : Sourd 519K} 965-0184-00 U7 380-7001-02
£2 Checkpoint Ehieglay and 985.0163.00 A400 ROMO 860-5015-00
2 cPU sReK) 965005800 A1 ES 850-5007-00 ;
oG, G0 gRpER AT o SR WWERoyal Rumbs
= Vobea L - 7 B0~ - -
S o W g BoomsEs L. ER mEmE 4 0 S
EE D?;’prlla}- {51k 485-0060-00 CPan [Ia. oEO-TO01-02 Egi_:ég *% iﬁ.ﬂ EEEHF'EEE ﬁ::, ggg:gg: E:gg
23 — k) asE.0171-00 7 880-7001-02
23 Teenage Mutant Minja Turtles ) - %?;Ey ﬂﬂ; ! SEEEWEme  At02 ROMO 850-5015-00
3 cPU (ZEEK)  O5E-0051-00 A1D4  BS 350-5007-00
: Pl SEEK)  955-0082-00  A1D4 LB B60.5007-00 Gins N Roses
gy e ] M hesoReia0 E3E  Seoonoaon 5j2K) 965017500 A300 £S5 960-7001-02
&= Vome2 1h 965-1064-00 Fa&/m  9B0-5 09-00 CPL -1!1!] sesaireon - &3, a0 ron oe
3=  Sound 2 9e5-0065-00 F7 Je0-Sumi-o Vajce 1 4 gas-lrgon uir e
Sz Display 512 a85-0066- 00 Atod U2 OG3-7001-02 Egﬁg 43} ges-0iz-00 bl S patE
25 e 4 ar:li} HEH-DIELDI} 3y 980-5015-00
=« Batman ; Sound I51 ) sssoiion U7 850700102
4B CPU 128K) OG5O0ET-00  ALDS  BS 950-5006- () Display 41 365-0176-00 A300 ROMO 280-3015-D
£ ERO !255& BGE-0135-00  A105 5. Z50-5007-00
2% Yoica | 2 5&5-006A-00 017  260-5010-00
&g it 2 1M 955-0069-00 U2t 960-5003-00
a8 gpun 2E6EH)  O86-0070-00 U7 950.5007-00
3% Display ki) AEE.00TI00  A106 UB  BAG-5009.00 Fiib b GO B T Rk ey,
e
Freydviedat b : Appendix
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APPENDIX A
Pinball Game Firmware Table

Chip Raw Chip Ver. Raw
Parf H® Ver, Loc, FParf b RO Slge Part W SSum Loc,  Part N
Maverick Space Jam
EPL.I p 212}-‘.3 g%-g;gg-ﬁg A 04 EET '—"Eg-ggl_:llé-gﬁ CPU/Sound Board: 520-5136-10 (Mong)
(5] B - - a = i
Vot 4“ g% "”E; :E” Hié 3‘3”‘5‘“13'“’“ Game AOM  [1M) 955-0220-40 o Uz S60-5009.00
ity aI2K)  Bee0185.00 U7 aen7001-68 Voice | (404 §55-0230-43 A2 U7 S60-5015-00
Diisplay” AN BEE-0163-00 A4.01 RDFi 0 BE0-5015-00 Voice 2 41 S65-0231-43 B U2  960-5015-00
Diepay” .m:;' 965-0184-00  A401 ROM3 S50-5015-00 Sound 5120 9Es-0ed243 20 W7 SRO-T001-02
Clsplay Controller Bd:  520-5055-01 =0
Mary Shelley's Frankenstein Display () 565-023347 SE ROMO 960-5015-00
LEU G1gK] 985018300  ALG3 G5 A60-7001-02
Voiee 1 {:4[-.-1 945-0r192-00 17 BEQ-5015-00
Vasa o (4h 955-0183.00 Uz21  B60-5015-00
Yaoice 3 (41 355-0194-00 Uzs 060501500
Sound 512K} 965-0191-00 uy O5C-T001-02
Diisplay” ah 255.0182-00  A1.01 HOMO 050-3013-00
Digpliy ::aml 365.0190-00  A1L03 AOM3I D80-5015-00
Baywatch {CPL Board 520-5003-04)
CPu S1gK) 965019500 A400 OS5 960-7001-02 o
Voica 1 ald 265-0196-00 w17 960-5015-00 7s
Voice 2 au.t} SE5-0137-00 L2l  960-5015-00 z
Saund Ri7K)  965.0128.00 U7 9G0.7001-02 H
Display: ar.ti: S65-0200-00 A4.00 ROMO 950-5015-00 g
Display* H BE5-0201-60  A400 ROM3 250501500 i
Batman Forever {CPU Board 520-5003-04) L
CPLU 512}(5 QRE0202.00  AZ.0Z LS SE0-7001-02 -
Vnice 1 Ma 2E5-0203-00 U7 260.5015-00 =
Yice 2 965-0204-00 Qg1 2&0-5015-00 &
Sound 512}{] 955-0205-00 7 BE0-7001-02 5
!'.'I:sp’.:.y' 965-0206-00 AZ00 ROMOQ SB0- ,-_1-:_‘11:. 00
Dispty® 4 } 985-0207-00 A30D ROM3 260-5015-00

* Mote: Display EPROMS (4M) for Maverick thru Batman
Forever require an access time of 120 Nsec or faster.

i };'l A i 313,."1 i
é\‘"ﬁfﬁ.@:ﬂg Mwﬂ}‘ @_3@“&

Eamea h:_-recn uee the 'l.l'ﬂl.ne Slar E-}ard S}lslem"'

18100 Epanss s ey S L Uil BsnpEd oy mje popnpdn g e

wh PERO T AL BTN UDIEIAE TR JDunGsenh 1 6] se; |

Chip Ver.
ROM Size  Part /Sim Loe,_parhe
Apolio 13
CPU/ Sound Board: 520-5136-00 :stamcl}
Gama ROM  (1M] 985-0208-00 g 3 210 960-5005-00
9F
Vaoice 1 (484} 965-0205-00 7 n/a (masked)
Vodce 2 4k} SE5-0210-00 U2l nfa (maskod)
Viice 3 AM) 355-0211-00 uza nfa |rasked) =i
Sound 512K} S55-0312-00 ur S50-7001-02 23
Display Cantrollar Bd; 520-5055-01 g2
Drisplay {481 945-0213-00 ALDO0 RAOMO 950-5015-00 ZE
$RO2E B3
Golden Eye zd
CPU/ Sound Board: 520-5136-00 (Sterea) TE
Game ROM  (1M) o502 14-an MFFF 210 960-5003-00 il
33
Yaice 1 b} 955-0215-42 17 nfa (masksd i § i
Voo 2 ETTH SH5-0016-47 2 nfa (masked
Sound (512K S650217-47 LI 9a0-7001-02
Display Controller Bd:  520-5055-01 &
Diisptay (4M) GAS-0218-42  ALO0 ROMD 360-5075-00 55
SEEED g3
Twister T
CPU f Sound Board: 520-5136-10 {I.I'Ianu} ?R
Game ROM  (10) 955-0212-41 U210 980-5009-00 =5
$E9FF gl
Voo 1 alld} SE5-0220-41 U7 9560-5015-00 =
Voice 2 i) aR5-0223-41 L2 960-5015-00 CE
Sound (312K) GE5-0221-41 ur SE0-7001-02 2%
Display Conlroller Bd:  520-5055-1 a
Di=pkay [ENAT ag5-0a22-41 Ad.0T ROMO 960-5015-00 ]
SEQT1 g
|D4: Independence Day 2
CPU ! Sound Board: 520-5136-10 tMnnn] 2
Game ROM (1M} A65-0224-45 U210 960-5003-00 =%
EGF‘FF 5
Vg {40 965-02253-45 Uy 950-5015-00 T
Voioe 2 |:4|".-'I 966-0226-45 Lr21 960-5015-00 J5
Sound 1512K) GEE-0RaT-a5 L7 960-7001-02 e
Digplay Confraller Bd:  520-5055-0 3
Dieplay {ithA} GHG-02284b A200 ROMO 980-5015-00 E
EAEFT a
Appendix Pinball Game
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APPENDIX B
Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table

SEGA
PINBALL™

N T E®

ECiGD

Radio
Shack®

3

5

Page 120 SEAGE

|Diode 1N4001 112.5001-00  [NTES52 |ECG552 |- —-—- 5K8000
| Diode | 1N4004 112-5003-00  |NTE116 |ECG116 |276-1103  |SK3312
\Diode 1N5401 112-0056-00  |NTE5801 |ECG5801 |276-1143 | SK9004
Diode 1N5404 112-5004-00  |NTE5804 |ECGSB04 | 276-1144 SKE007
Diode TEA10L 112-5006:01 |- —-—: |omeme |om—. ——
Diode FR2302 112-5008-00 |- —-—- ECGsE8 |- —-—- SK5014
y DIDD
Diode | 1N4742A 12v |112-0061-00  |[NTE142A |ECG142A |276-563  |SK12V
Diode 1N4760B 68y |112-0062-00 | NTE5092A |ECGS5082A |- —-—-  |SKesY
Diode 1N4764 100v _ |112-0049-00 | NTE5096A | ECG5096A |- —-—- SKiooV
Diode 1N522838y  [112-0053-00 | NTE5007A | ECG5007A |-—-—- SK3Ag
Diode 1N5234B 6.2v [ 112-0047-00 | NTE5013A | ECGS013A | 276-561 SK6A2
Diode 1N5370 110v | 112-0072-00  |NTE5157 |ECG5157 |- —-—- | SK110X
Diode 1N6267A 6.8v  |112-5011-00 |- —-—- ECG4802 |-—-—- ——
Diode 1N4762A33v  [112:801000 |-—-—- |-—-—- |-—-—- SKasV
Diode 1N4736 6.8v 1w [112-5007-00 |- —-—- |-—-—- |-—--  |-—-—-
P AND/OR SCR

FET Trans | STP20N10L 110-01068-00 |[-—-—- |+—=—= |-—=s—= |o—=-— minil
FET Trans. | STP19NosL  |110-0088-00 |- —-—- |-—-—- |-—-—0v |o—u—-
FET Trans. | VNO2 110-0089-00 |- —-—=+ |o—we—=s |oo- |ee—o—-
NPN Trans. | 2N4401 ——- NTEB5 ECGES 276-2009 | SK3124A
NPN Trans. | 2N6427 110-0070-00 | NTE48 ECG48  |-—-—- SK4906
NPN Trans. | MJE340 110-0071-00  |NTE157 |ECG157 |-—-—- | SK3747
NPN Trans. | MPSA42 110-0082-00  |NTE287 |ECG287 |- —-—- SK3232
INPN Trans. 2MN3304 110-0069-00 NTE123 ECG123 |-—-—- |-—-—-
INPN Trans. | TIP122 110-0067-00  |NTE261 |ECG261 | 276-2068 | SK38I6
INPN Trans. | MJE15080 110-0101-00  |NTE375 |ECG375 |-—-—- SKa118 |
\PNP Trans. | 2N5401 110-0078-00  |NTE2B8 |ECG28B |-—-—- SK3434 |
PNP Trans. | MJE15031 110-0103-00  [NTE292 |ECG292 |-—-—- SK3441
PNP Trans. | MJESS50 110-0072-00  |NTE374 |ECGS74 |-—-—- | SKoo42
PNP Trans.  |MPSAg2 110-0100-00  |NTE288 |ECG278 |- —-—- SK3434
PNP Trans. | TIP42 110-0068-00  |NTE332 |ECG332 |- —-—- SK5236
PNP Trans. | TIP32C 110-0081-00  |NTE282 |ECG292 |- —-—- SK3441
PNP Trans. | TIP36C 110-0077-00  |NTE3g3 |ECG393 |- —-—- SK3961
SCH Trans, | 2N5060 110-0074-00  |NTE5400 |ECG5400 |276-1067  |SK3950 |
BRIDGE RECTIFIERS (BR) - Comments: e
ER (Present) |DB or CM3501 | 112-0052-00 | For Whie Star|/O Bds., BR = 35 Amp @ 100v P.L.V. |
BR (Old) MDA2501 112-0054-00  |BR =25 Amp @ 100v P.L.V. ]
|\BR (Old MDA3502 112-0057-00 BR =35 Amp @ 200v P.1.V.

: Comments: =
iy |bdiox [1sosweo |EHEPO RS Sy e S 108w
Relay | DoGeIoACY PgsADE TR Elir};frpzusggt?éd 5'Amp 4 Pole DT

|

Cross-Reference Table

Semi-Conductors / ICs / Relays
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APPENDIX C

CPU Jumper Table
oo |Games. | £ 55| BB | B cmemo. (£ =5 | £8 | g
Game Mame ﬁ“ﬁuﬁifaﬂ e ES EE Game Name ﬁ?ill?&aaﬁﬂ 5 E? %w 5
' G| md 2c 3 | &l as 5z 55
| Lacor vear N oro001:00 [ 158 55 [ ises [at mmser] | Amollo 18 750-5044-00 —| Y210 | nia | nia
—25—‘?1:@' zended 7805002:00 | 2 [5B.5C| 44 ¥s Eidan Eya o mon |—| Upit | nia | hva
Tomeds Alley _?gu%?nsuz-un 2|5B,5C| M 49 Tl PEocoat.an | —| Y210 | nia | nea
b o vace | Dosmeco |2[ @0 w [ w5 |[BRUNE [MaBigy || vero | nra | ara
ih-ﬁiﬁé’r’iﬁffﬁ'“ D eogs00 | 2|5B.5C| 4 i S i _?@%Tﬁ%ﬁsm — W el e
_Eigﬁﬁgnﬂtgﬁay ?EUF:EB,:?W_UQ 2 |sBEC| M J5
:|:|::}tl ooap E:'Ié?fsg.g_qg 7 | 5B 8C J4 ,J5_ -
.?’;E@Fﬂ:ﬁ el L?Igcr:ﬁggns;gn 2|5B,5C| J4 J5
iiaﬁﬁrté’ Tso.so0a.00 |3 |58.5C | Ja 5
'11"I:'|.|:! Simpsons ?ES:SQUUIE-UU 3 | 58, 50 J4 43 ]
yhl:chpqlm iEsEnE-EEc:m-uu 3|58.5C| J4 Js
En;ﬁﬁ%ﬂifﬂm R biso17.00 | 7 |58.5C| Ja 5|
égiman %Lﬂjlﬁg& yop |9 |58.5C d4 Ja
Saih Annivarsary | 7eosotaon 2] 5C | U5 | 4
Kook e saiace | 3| 8C Js J4
‘Iu?ealﬁanraij #Eﬁsgg_ﬁ_s.ag 3| s5C 1 J5 J4
‘é‘{ér Wars ?S%TE?ZEM-GD 3| 3c J3 Jd
_;v?ﬁmiog faﬁél' Taoetpaoo | 3| 5C 5 J4
Narassic Park rabsoeaco | 2| 5€ J5 a4
Egsl Aclioh Hero ?élﬂ(-.is?]g?,gﬂ 3| BC J5 Jd
i'L;*:ré gr?flgls " ?ﬂ?fﬁ?ﬁ gon | 3| 3C J5 Ja
e o® | Taosoeeco | O] SC | 45 | a4
Eiau-mmw Roval | Yibeoeacn | 3| 5€ J5 4
f’:‘-dljns M Rases ‘;ggli'.gggg.gg 3| sc J5 Ja al
i"ﬁémrmh Shostnion 3| 5 | & sl
EﬁlnﬁSﬂﬁej{s 'EE.EI:I(:-:E,EU%E,.UQ 3| 5C dB a4
Eg:fwatﬂ_t1 TS%EIEEEB-GD 3| sc J5 Ja
_!%gmmn Forowar %Iﬁ%—!grgaﬂ-np 3| € di: | d& )

+ Adetional Information Tor Insfalled / Aemoved Jumgers (List 1-28 only).

Boztd Cambinations with ROM at Location 5C {Game 1, Verl) Installed J1b, J3, )%, J5a, J7a & J& Removed Jii, J2, J6, J6 & JTh

Board Combinations w! ROM al Locations 5B, 5C [Game 1, Yer2) Installad Jib, 13, 4, J5a, JGa, JTh & J8 Removed .l J2, S5 JSb, JBb, & J7a
Bpard Combinalions w/ ROM al Locatlens 58, 5€ (Games 2-12, Vei2i3) Inslafled J1b, J3, J4. JEb; J6b, JTb & J8 Removed J1a, J2, 45, J5a, J6a &.JTa
Board Combinatiens with AOM sl Locations 5C (Games 14+, vard) Instalied Jib 3. J5, J5b, Job, J7b & 43 Remeved J1a, J2,J4, J5a JBa & JVA
“Wersion 1 has & 2K RAM which is 2 24-pin IC in Pesition ST, Versions 2 & 3 have a gK RaM which is a 28-PIN IC m Position 50.

Appendix CPU Jumper
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APPENDIX D

Board Type Table
Game Name Flipper Sound Power Supply | Display X-Digit \‘
A - initial: Master: 520-5004-00 plus
B L
0 T g m a »
| Laser War a@ﬁ EI’:BEESHI‘? 1 E'SG-EDGE-UE 520-5000-00 7 Digt Numerlc
m.«eq 520-5006-00 (Qty. 2)
. | 520-5002-01 4 Digit Numeric
| : | was not used. 520-5007-00 !
Secret Service 3':"19 EEE:MH 520-5002-02 | 520-5000-00 | 7 pigy gfﬁéﬁﬁ%ﬁ%ﬁ:ommmu
lipper Board 520-5014-01 i
Torpedo Alley tpggqmmd 520-5002:02 | 520-5000-00 | 7 gt Aammbmer Gombines
- 2-_H| erBoard 520-5014-01
Time Machine : Nf:tplgequ1 520-5002-02 | 520-5000-00 | 7 pjgit AphaiNumeric Combined |
, - 520-5033-00 520-5014-01
F’Iaybmy_&ﬁth Anniversany OFHD. i 100 v 520-5002-02 SEDvEDDDrGG_ 7 Digit Alpha/Numerie Combined
ABC Monday Night 520-5033-00 —— ~ 520-5030-00
_ Football 2-Flip. yior 100 games 20-5002-02 = $20-5000-00 16 Diglt Alpha/Mumeric Combined
520-5033-00 520-5030-00
Robocop g;!glq;ger 520-5002-02 | 520-5000-00 | 44 Digit Alpha}lﬁumerm Combined
Phantom of the Opera S Pipper | 52000202 | 520-5000-00 | 45 pigiy D i
Back to the Future O ey | 520-500202 | 520-5000-00 | 1g Digit AphaNumerc Combined
- 520-5033-00 . 520-5030-00
The Simpsons 2-Flipper 520-5002-03 | 520-5000-00 | 44 pigit almhamiumens Combinad
Game X Powsr Dot Matrix Display N
Name Fippae Beynd Supply Display Controller
Checkpoint 525‘,5]%%9;?“ 520-5002-03 | 520-5047-00 | 520;5042:00 | Mot ?ﬂ }'{’ﬁ‘é
Teenage Mutant Ninja 520-5033-00 | - ; 520-5042-00 N_ot-; Required
Tening j AT 520-5002-03 | 520-5047-00 | 553394900 | NekEEaTee
Batman 503300 | 520505001 | 520-5047-00 520502200 ﬁ'&{%‘ﬁ% 4
Star Trek 25th Anniversary | 520805500 | 520-5050-01 | 520-5047-00 | 520504200 ﬁﬁ HoTI
Hook PEIESR0 | 520505001 | 520-5047-00 | SATEQIEN | ";'% Eded
Lethal Weapon 3 525‘,?,?%1‘?3 520-5050-01 | 520-5047-01 | 520:8082:00 | 550.5055.00
Star Wars PEOBITPY | 520-5050-02 | 520-5047-01 | SAHERERC | 520-5085-00
pacey & Bulwinkla 520.803300 | 520.5050-02 | 520-5047-01 | S2430P570 | 520-5085-00
Jurassic Park 523*‘3_]:51%;5‘;9‘3 520-5050-02 | 520-5047-02 | 203932500 | 520.5055-00
Last Action Hero 525—%%7;:;?0 520-5050-03 | 520-5047-02 521{]2—31:;&5%‘2&0 520-5055-00
Tales from the Crypt SRP07600 | 520505008 | 520-5047-02 | PALEREC | 520-5055-01 |
The Wha's Tommy 52@&%@95 520-5077-00 | 520-5047-02 | “2L30EN0 | 520.5055-01 |
WWF Royal Rummble 5?;9‘5%?3;5? 520-5077-00 | 520-5047-02 52&3“}?%29” 520-5055-01
o LR Table continued on the next page.
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APPENDIX D

Board Type Table
Game : Power l Dot Matrix Display
Name Hippel e one Supply Display | Controller
Guns N' Roses 525’_‘,:5,?;%?{’ 520-5077-00 | 520-5047-02 | 525305210 | 520 5055-01
Maverick 520507690 | 520-5050-03 | 520-5047-08 | PHEIRNY | 520500201
Mary Shelley's 520-5076-00 oo | Ear i | G2045075:00 =
et i S Pt 520-5077-00 | 520-5047-03 | 220507200 | 520.5092-01
Baywatch Eg}m&%}a 520-5126-02 | 520-5047-03 | 520507500 | 520.5092.01
Batman Forever 520807600 | sp0-5126-02 | 520-5047-03 | OFFRYR0 | 520-5092-01
\;»" \g\} \._1.” \}-, N WY NG \-11%"-! N \\\th N N NS \‘1,';\
‘*u?"“ TP “‘hu gﬁ “’#afﬁ*‘:‘ 'ﬂwﬁf" ""h Ad i‘%cﬁ'}” ¥ “ﬁaﬁ“?__ w—* *"*nsiu’"“
W W -.-' l' ) 3 -."
Games herecn use the While Star Board E‘,'slom : .
Game Elinper VO Power CPU/ Display Dot Matrix Display
Name _‘_JF' Driver Sound i | Power Supply Display Controller
Apollo 13 523‘,?,%2%?” 520-5137-00 | 520-5136-00 | 520-5138-00 | P2%2092°00 | 520.5055-01
520-5070-00 ' 520-5052-00 o
Golden Eye 5 Hipper . 520-6137-00 | 5205136-00 | 520-5138-00 | ®452N0EW | 520505501
Twister Eﬁﬁfd 520-5137-01 | 520-5136-10 | 520-5138-00 | 523299200 | 520.5055.01
ID4: Indepean- '-fs-Fh s i o 520-5052-00 .
sl equ 520.5157-01 | 520-5136-10 | 520-5138-00 | 4359729 | 520-5055-01
”ELFE & S 520-5052-00 | eon.20ss.
| Space Jam Eequmﬂ 520-5187-01 | 520-5136-10 | 520-5138-00 | “238570 | 520-5055-01

+ Note: Toorder Game Specific CPU/Sound Board please specify Game Name, -00 = Stereo; -10 = Mono.
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APPENDIX E

Generic Coil Cross-Reference Guide T

STANDARD COILS

FLIPPER COILS

SPECIAL COILS

Flipper Coil Table

Number LOWER FLIPPERS UPPER FLIPPERS
GAME NAME & ;;EB SPI I"-.Ii [ Coil Gaulne—Turns_& Color SPI N2/ Coil Gau E—Turns_& Color |
eft _ Right Left Right
Laser War 2 | sp7sonogeog | SAME Not Used Not Used
Secret Service a | o0Eoem. same | Newlised | 920500500
Topuiostey | o | 050020, | omzoece [RRRSRE | osoreco, |
TimeMachine | 2 | p75pan2800 save | NeiUssd Not Used
Avemaytt | 2 | sasnever saE | MNotUsed | Notlsed
Night Fooa 1 | 2 | 85000 VeL SAME | NotUsed | = NotUsed
ROoR 2 | 2pg00-vEL SAME NotUsed |  NolUsed
the Onare 2 | 25a00-VEL SAME NotUsed | NotUsed
E-;igdfurﬂ 2 Eﬂg %’5’5 2‘?58 SAME  Not UF’Ed : _.—. ~ Not Used
The Simpsons 2 SaLslegey SAME | NotUsed
Checkpoint ) 2 gg%gg%géf_ SAME "NntUsEd
Nia Turtes | 2| 23000 GAN- SAME  Not Used.
ot 2 | e | sawe NotUssd | Notlsed
Ssih Anmversary | 2| 25:800 (SN SAME NotUsed |  NotUsed
Hook 2 | 539100°0RG- | 25900 GAN- Not Used Not Used
Lethal Weapon3 | 2 Pibtanigien g SAME Not Used ~ Not Used
Star Wars g |ppiire i | | SAME  NotUssdt Not Used

T Avery small % of these games used a 090-5020-20 coil which used a proto-type chlld S‘tale Flipper S}rstem

The two types of coils both are 22-300 coils; the only difference being the addition of the 1N5404 Diede on

the (-02) coils which was used in the Deger Design,

Page 124 EEaad |,

Generic Coil Cross-Beference Guide
& Flipper Coil Table

Table continued on the next page.
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 GA-TURNS[SPI PARTNY _|GA-TURNS |SP| PART N° GAUGE-TURNS[COLOR _ |SPIPARTN: |GA-TURNS[SPIPNE | |
20-400]080-5021-00 25-1240|080-5034-00 21-900 |RED 080.5020-10 Magnet: —| [
22-500/080-5017-00 | 0 150q1080-5044-00T £} 22-750/30-2600 +|N/A 050-5011-00 22-650|020-5042-00 | |
22-BU0J00 502300 | 080-5044-008 22.000 |YELLOW [099-5020-20T + g
23-6001090-5014-00 26-1500]080-5045-00 080-5632-00T | Mink-Coll:
26-700.090 5022.00 | 27-13001690-5003.00 221080 | YELGAN Togo 5032008 32-1800/090-5031-00 |
23-750020-5010-00 27-1400/080-5015-00 23-600/30-2500 & |N/A |020-5000-00 i
090-5001-007 + | 27-1500|090-5004-00 23-620/30-2600 } | Nia loso-soosop | NOTE: Call Part Nes Do
23-800 ; - ot ! Not include Coil Slasves,
090-5001-00B +| 28-1050|030-5046-00 23-700/30-2600 §|N/A loso-s01300 | _
2384000500500 | 20-1100|0%0.5007.00 | 23-800/30-2600 £[NiA____|oso-5012:00 | §i GRS ending
23-870|080.5000.00 | 29-2000)080-5018-00 23-000|GREEN _ |0s0-5020-50 | Dieds is on e lop of the
231200/ 050 c06.0_ 23:1100]0RANGE [ososuspop | 1915 10 ol iing
231;-765|090-5037-03 24-1200|WHITE 090-5028-00 | signllies the Diode iz an
24-900090-5002-00 24-1570/N/a 080-5025.00 | 1@ Dotiom af tha lug.
24-940 090 SIRIG-00T § | 25-1600|BLUE 080-5040-00 t These coifs are dual-
080-5¢36-008 § 25-1800|ELW/GRN [0g0-5041.00 | WOUNe



APPENDIX E

. Flipper Coil Table
Number LOWER FLIPPERS UPPER FLIPPERS
GAME NAME | _ of SPI N2 / Coil Gauge-Turns & Color SPI N°/ Coil Gauge-Turns & Color
RS Left Right | left ___Right
Rocky & Bull- 030-5020-30 A
winkle & Friends | 2 23-900 -GRN- SAME L f:ﬁf_'tUSEd_ Not Used:

: 080-5020-30 R 080-5030-00
Shirassic- Park & 23.900 -GRN- SAME =2 _Mﬁ sl 23-1100 -ORG-
Last Action 080-5020-30 B 57 T 7 e
Hero £ 23-900 -GAN- SAME ~ NotUsed | = NotUsed
Tales from 090-5032-00 At 090-5041-00
the Crypt 3 |22-1080-YEL/GRN- SAME NotUsed |- 1500 BLU/GRN-
The Whao's 080-5020-30 050-5041-00 | ey ;
Tommy J 23.900 -GRN- SAME 25-1800 -BLU/GRN- Not Used
\WWF Royal 090-5032-00 090-5041-00
| Rumble 4  |25.1080-YEL/GRN- SAME 25:1800 -BLU/GRAN- SAME
: : 090-5032-00 090-5030-00 T
[Sune N Hoses 8 |22.1080 -YEL/GRN- SAME _ 23.1100 -ORG- Doftiaed
| . 020-5032-00 s | 090-5032-00
| M siic 3 122-1080-YEL/GRN- SAME Sasan SRNE 22-1080 -YEL/GRN-.
Mary Shelley's 090-5030-00 090-5030-00
Frankenstein 3 23-1100 -ORG- SAME b 23-1100 -OHG-
Ba 4 090-5030-00 090-5020-30 090-5025-00 090-5030-00

ywatch 23-1100-ORG- |  23-900 -GAN- 24-1570 -N/A-__ | 23-1100 -ORG-
090-5032-00 090-5020-20 R = PRI 080-5020-30
E—Eltl'l'lal'l Forever 3 22-1080 YEL/GBN- 22000 NEL- i_-:'_' N’U‘t}_ﬂ#?ﬂ 23000 GAM-
Apallo 13 2 {51080 VELGRN- HAE 2 wdigtblsears
_5032- i e
Golden Eye 2 |ooiten YELIGEN- SAME lUsed | NotUsed
: 090-5020-20 090-5032-00 e I
Twister 2 22.900 -YEL- | 22-1080 -YEL/GRN- s NotUsed
|D4£: Indepen- 080-5032-00 080-5020-20
dence Day 3 |22.1080 -YEL/GRN- | SAME 23-900 -GRN- _|
090-5020-20 090-5032-00 T
ShHER o 2 23.000 -YEL- _ |22-1080 -YEL/GRN- Not Used
Appendix Flipper Coil
M - S, Table




APPENDIX F
Motor Specification Table

| GameName |  Function | . Specifications |  Part N®
Laser War o e ; = TS
Seotseics T B oo R sels Sl G R
Tomedo Alley No molors were used on the games listed on the shaded lines:

Time Machine
Playboy 35th Anniversany

ABC Manday Night Foothall I Goal Post Up/Down Mgé”&gﬁ‘c‘ﬂ‘wc' 515-5222.00
Robocop
Phantom of the Opera i Organ Up/Down Eﬂwmammﬁéﬂhﬂl %4;&%2 W 515-5256-00
Back to the Future S
The Simpsons
Johnson Motor | o
Shaker : 41-5002-00
Checkpoint e hf;"-'-t-”ﬂé“g-
ag eg otor LG,
1 B I (in Backbox) (KEN) (41-5005-00
I Spinning Pizza Gear Motor 24y A.C. | p
\Teenage Mutant Ninja Turtles Ball Deflector 325 RPM CW 51 5-539?-{3[1_ :
id
lBatman Bar Target Up/Down anma?1mé:’]g% %Eﬁ,ﬂhz 3w I 515-5256-00 |8
- — . ; ,'1 r:.
' o 1
| Swinging Target E“‘”g“g.l’gg‘ﬁr i 515-5534-00
Star Trek 25th Anniversary Transporter F/X Gmelt hg?g;&” et 500-5421-00
Cooling Fan for 414" Motor 12y o
Transporter F/X 041-5014-00
Hook
Lethal Weapon 3 Spinning Light Eg}:}mﬁzﬁﬁ éf’:?.h.r n41-501?-§L .
Bar Target Up/Down Bmwnamh.ﬂg;m %Eﬁﬂhz 2l 515-5256-00
Star W R2D2 Robot Bowman Motor 24v A.C, |
ar Wars | (Movermant 221, RPM CW 515-55?1*01?_ |
Death Star Bowrman "G" Motaor 24v A.C. B0hz c ‘
| Rotation 6 RPM CW 51 E'E“m'm_
. . ’ Mell Leg "Cutting Autotrol Model E Motor 24v 60hz 4W |
|Fh::c|qr & Bullwinkle & Friends | | Blade” Movement | 3 AMP CCW | 041-5023-00
. |
Shaker dehpaoiMonc: 041-5002-00
Jurassic Park T-Hﬁ;uéﬁ;i{ght Multi Mﬂtﬂr v D.C. 941'5{]25‘{10
T-Rex Up/Down Bowman Motor 24v 0.
Movement 11 RPM CW 0s1-8020 ﬂﬂ__i
Table Continued on the next page.
Page 126 245 Mator Specification Appendix |
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APPENDIX F
Motor Specification Table

Cnig Mulﬁ Prod. #3312 MoerSG 12‘u’ D,G,
Movement 041-5027-00

Last Action Hero Mok
Shaker \ibrator 041-5029-00
Shaker Tk 041-5029-00
Tales from the Crypt B M iotor 347 ALD
Tombstone Up/Down °W""§‘EPM ‘é’gw"' 2 515-5900-00
_ B AC.
Mirror Up/Down “"""'“Ea"l_-'t g"ﬁ‘ggjﬁ 515-5900-00
The Who's Tommy. Flipper Blinders Seifgfgg]tm 041-5032-00
Spmgtrggaﬁgpslane Motor D.C. 041-5033-00
1 S B
WWF Royal Rumble Shaker il 041-5029-00
GunsN' Boses = il
Maverick, The Movie o Juming Motor 24y A.C. 041.5036-00
Mary Shelley’s Franimrr.-;tem Lafgﬁﬁl; rﬁ;ﬁf"ﬂm 5&g§1lg§tnr - 041-5032-00
A s _ =5
Cannon 1 Bowman Motor 24v A.C.
Batman Forever | | efmight Movement | __60Hz 3W 6 RPM OCW _ 5‘5""353 *
Flucket . D'I.I'I-I'I'I"I ﬂor 2 A,.
Up/Down Movement 60Hz 3W 6 RPM CCW 515-6383-00
Meoon Unit Multi Products Motor 24v A.C.
R Up/Down Movement 50/60Hz 3W 6 RPM COW 515-8487-00
Shaker Motor 041-5028-00

__Vibrator _

"~ Bowman Motor 24v A.C.

60Hz 3W 6 RPM cw

Magnt Muhi Fmducts Mutar Eih.r AC

e Spinner 50/60Hz 2W 325 RPM CCW 515-6347-00
Back Box Fan for Multi Produets Motor 24v ALC. 51 5-6531-00

Torado Wind 50/60Hz 3W 3600 RPM CW
ID4: Independence Day Alien Head 041-5045-00

Genﬂ'CInse vaement o

Appendix Motor Specification
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APPENDIX G
Part Number Prefix Classification Codes

lil.

VI

Vil

VHHL

ELECTF.ICAL SOURCE AND ENERGY AND SIGNAL CONVERTERS

Transformers
DBT Speakers
050- Solencids
CONDUCTORS CDNNEETDHS AND INSULATORS
034- Line Cords
036- Cable and Hamess Assemblies
D41- Motors
045- Connectors gAII Types)
ory- Lamp Socke
?éHDCUITS ANDIEIFICIJIT ELEMENTS
110- Transistors
112- Diodes
121- Hesistors
123- Resistors (Variable & Adjustable)
125- CaAPS
140- Crystals
165- Light Bulbs
180- Switches
180- Ralays
EE?LTS SGFIEWE51”NUTS AND WASHERS
- o
232- Screws [Pan Head)
234- Screws [HXW
237- Screws (Misc.
240- Muts (Misc.
242- Washers (Flal, Round)
244- Washers (Split Lock
248- Washers (Lockers, External Tooth)
MECHANICAL CDMPGNE NTS
249- Bivets
251- PlnnéDﬂweJ
254- Sta pacers and Shims
260- Stes| Ball
265- Springs (Extension)
266- Springs (Compression)
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing
HANDLES, LOCKS, CATCHES & LATCHES, KEYS & HINGES
355- Handles, Locks, Catches & Latches and Keys
390- Hinges
FABRICATED PARTS (IN-HOUSE ASSEMBLIES)
500- End Product {Systems and Models)
515- Sub-Assemblies
520- P.C. Boards
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
535- Fabricated Paris
545- Molded (Extruded) Parts (Rubber Rings, Molded Plastic)
550- MMolded (Inseris)
BULK MATERIALS
800- Braided Ground Wire
601- Stranded Wire
B802- Ribbon Cable .
605- Sleeving [Shrink Tubing)
B26- Foam Hubber
MISCELLANEOUS
705- Packing & Shipping ltems
B20- Decals and Labels (Sets & Misc.)
820- Butyrate
g00- Garme Posters
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

Part Number Prefix
Classification Codes

Appendix
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APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: | STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
— 550-5000-XX 550-5001-XX | 550-5002-XX 550-5003-XX | 550-5004-XX
STARBURST STABRBURST PLAIN PLAIN PLAIN ' PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE | (only in whitg)
550-5011-XX 550-5012-XX 550-5048-XX 550-5018-XX 550-5026-XX 545-5015-00 |
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN 5
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR |
i
1_1é|l x 3’,-4" 1_3;5:| x 1'1.fEll 2"!.';4“ x 1'1-')IEI. 2-'1./1.4“ x 1"‘[43:! 1_3.; Ll K 1_1-"):2“ 2" x 2_1@!1
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG
1" X 1" . Caw D[ ) (? TD
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SHORT | ARROW-LARGE | ARROW-HEAD BULLET TRIANGLE
550-5013-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Nole: The shapesand sizes shown above ars nol fo scale. Some shapes may no lahger ba avaliable in every color.

Appendix
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Playfield Inserts
(Plastic Light Covers)
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A

AC

Adj.

ALl

BOT

Bridge Rectifier

COLOR CODING

Combination (Combo)

CMOS

CN

CT

boc

BT

EB
Eject
EPROM

e.g.
EOS
G.lL

ie,

LT

Laser Kick
LED

Loop

Lwr.

Orbil

MB

M-BALL or MBALL
mMiD
Non-Rellexive

Mo, or N or #

NPF

M.C. or NC

MN.O. or NO

PCEB

Pla LED

Flumb Bob Tili
Pop(s)

PPB

PSB

GLOSSARY OF TERMS

Followed after a number means "Amp." or Ampage in an expression relating to an
electrical object. (e.q. BA).

Acronyrm; Alternating Current.
Abbreviation: Adjustment(s).
Abbreviation: Audit(s).
Abbreviation: Bottom.

A configuration of a diode that allows current to flow in one direction producing both
positive and negative pulsating DC Voltages.

See Appendix H, Color Chart (Bottorn) or Section 4, Chapter ( last page).
[Shot]. Any variable pinball shot(s) made succesively.

Short for COSMOS (Complementary Symmetry M.O.S.); Complementary Metal-
Oxide Semi-Conductor.

Abbreviation: Conneclor {e.g. CHN5-P3).
Abbreviation: Center,

Abbreviation: Direct Current.

Abbreviation: Drop Target(s),

Acronym: Extra Ball,

Playfield surface device to kick ball back into play.

Acronym: Erasable Programmable Read Cnly Memory. Can be erased using UV
Light and re-programmed,

Abbreviation: Latin- Exempli gratia, For Example.

Acronym: End-of-Stroke.

Abbreviation: General lllumination (Lamps).

Acronym: Integrated Circuit (As in after 24-Pin [IC)

Abbreviation: Latin- |d est. That is,

Abbreviation: Left.

A coillplunger used above the playfield to kick pinball back into play.
Light emitting dicde.

[Shot] Continucusly up a ramp and back to the flipper.

Abbreviation: Lower,

Fhm] From the left or right flipper around the back rail of the playlield back to the
pper.

Acronym: Magnel Board.
Abbreviation: Multiball™ .
Abbreviation: Middle

See Reflexive.

Abbreviation: Number
Acronym: No Problem Found,
Abbreviation: Normally Closed.
Abbreviation: Normally Open.
Acronym: Printed Circuit Board

Acronym: Peripheral Interface Adapter. This is a diagnostic LED on the CPU; it
should not be lit during normal operation of a pinball game.

Weight on Tilt Assembly.

Anather term for Turbo Bumper(s).

Playfield Power Board (Generic Term to describe Acronym with no true definition).
Acronym: Power Supply Board

Glossary of
Terms
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PIF
P
Ram

RED

Reflexive/Mon-Reflexive
{Relating to CPU Boards)

Relay
ROM

RT

RO
Saucer
Scoop

Slam Tilt

SME
Solenaid
SEFB
STEP
5-U

T
Transfer

TTL

Upr,

Vorv

Ver.

VUK

X

Zener Diode

1] ﬂ{)DB"

~.00T"

GLOSSARY OF TERMS

Abbreviation: Playfield
Abbreviation: Pin (e.g. CN5-P3).

Acronym: Random Access Memory. RAM can stare input instructions and supply
output information.

Abbreviation: Red.

Reflexive—Solenoid Drive Transistor is enabled directly by a switch closure on the
solenoid assembly (Ver. 1/2). Non-Reflexive—Solenoid Igriue Transistor is enabled
by the CPU after reading a switch closure in the Switch Matrix (Ver. 3). Also note:
All CPU Boards are backwards compatible (e.g. Jurassic Park™er. 3 to Time
Machine/ Ver. 2). Swapping a Ver. 2 Board to a Ver, 3 is no! possible due to the
special solenoids section (i.e. Slingshots, Turbo Bumpers, etc.) changing from
REFLEXIVE to NON-REFLEXIVE on Ver. 3 Boards.

An automatic switch operated by current ina coil,

Aconym: Read Only Memory. ROM cannot store input instructions but can supply
output information. HOM can be programmed only onee.

Abbreviation: Right.
Abbreviation: Rollover (switches),
See Ejedl,

A hole into the playfield. A metal scoop is in place to guide the ball into the kick-
back under the playfield.

A switch which closes when the game is slammed into or the Coin Door is slammed
shut. Depending on adjustable sefttings, will cancel game in play when the number
of closures required is sufficed.

Acronym: Shaker Motor Board.

A coil used for Electro Magnetic devices such as relays, flippers, slingshots, etc.
Acronym: Solid State Flipper Board.

Refers to the service switches on the coin door,

Abbreviation: Stand-Up ( largets).

Acronym: Trademark

[Shot] Maneuvering the ball in play from one flipper to the other. With tlipper in the
up position and the ball cradled by that Hlipper one would activate the flipper button
in a quick repetive manner to bounce the ball to the other side. Skilled players can
rebound the ball off the slingshat.

Acronym: Transistor-Transistor Logic
Abbreviation: Upper.

Abbreviation: Volt(s).

Abbreviation: Version,

Acronym: Vertical Up-Kicker.
Acronym: "Times" A multiplier,

A semi-conductor diede used for voltage regulation, Application depends on
reverse break-down voltage,

"Ef!" hal :he end of Coil Part Numbers signifies that the dicde is attached to the bottom
of the lug.

"T" at the end of Coil Part Numbers signifies that the diode is attached to the top
of the lug (the side nearest the coil-winding).

,.-'..-'-"—'.: X

).
Glossary of Page 131

Terms




Parts Order Checklist Notes

Date Ordered |  Part N® Qty. ___ Description | Date Received
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S_E-'G__A PINBALL, FNC,LJMITED WARRANTY.

3@ SEGA PlnﬁA “INC!, {"EELLEH"} WARRANTS ONLY TO THE INITIAL PURGHASER OF TS PHDDUGTSTHATTHE1TEM355}.’f
- (ISTED/BELOW ARE FREE FROM DEFECTS N MATERIAL AND! WGHKMANSHIF UNDER NORMAL USE AND SERVICE
_.FOHTHEWAHHAHTF PERIOD SPECIFIED: s

i ek PHINTED CIHELIIT BOARDS (gAME LDGIC} 2 MDHTHS
£yl DGT Mﬁ.TFIIX DISPLA\' BOAR 9 _MDHTI_-I_S

-.-.-.-_ND E)THEH FHFITS DF SELLEH 5 F‘HDDLIGT .ﬁ.HE WAHHANTED

.:' .WAFIHANTY F'EFHDDS AF!E EFFEGTIUE FHDM THE INITIAL DATE DF SHEPI'I.I'I ENT FHDM SELLEFT TD IT‘.:. AUTHOF‘.IZED--
[t DlSTHIEUTDHS J :

! j.SELLEFI e EDLE Lh':'.EIILIT‘rr SHaLL BE, AT ITS OPTION, TO:REPAIR: DFl REPLACE PRDDUCTE WHICH ARE RETURNED
_' TG SELLER DUFIING THE WARRANTY PERIODS SPECIFIED, PROVIDED: _

i EELLEH IS'NQTIFIED.PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
! E SLJCH PHDDL.IC:TS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER'S PLHNT

i '._THlS WAFEHANTY DOES NOT APPLY TO ANY: FF'LF!TS DHMAGED DURING SHIPMENT AND/OR DUE TO IMFHDFEH _

. HANDLING, ORDUE TO.IMPROPER INSTALLATION'OR USAGE, OR ALTERATION. IN'NOEVENT SHALL THE SELLER
CRU BE LIABLE-FOR ANY AMTICIPATED PROFITS! LOSS OF PROFITS LOSS OF USE; ACCIDENTAL OR CONSEQUENTIAL
T DAMAGES ORIANY GTHER LOSSES INGURFIED B"r’ THE GUSTD]'I.I]EFI AN EBNNECT[DN WITH THE PUHEHASF GORAL
i '-SEGA PINEFALL FNC‘- PRODUCT. :

.i! - WAH'HANTT DISCLAIMEH

S EXCEPT/AS SPECIFICALLY PROVIDED IN/A WH]TTEN CDNTHAGT EETWEEN SELLER .emt: PU HGHAEEFI THEFtE AHE sl
AN OTHER WARRANTIES, EXPRESS OR IMPLIED, INGLUDiNG ANY IMPLIED WAHHANTJES OF. MEHGHANTAEiLIT*r DHi
.'__'FITNESS FDH ,A F'AFITIGLJLAFI PURPOSE. = . ;

CAUTIDNS

auffa':jr':r"-:-’f ; A iy wi
AFDH ShFET'!’ ANﬂ HELtAﬂlLlw SUBST]TUTE'. mm‘s CANDL EQUI
AECOMMENDED! (AND/ MAY. VOID | ANY 'WARBANTIES). | USE OF NON:

IONSICARE

: R RINBALL/ING, PARTS OF
‘ MODIFIGATIONS  OF  GAME  CIRCUITRY, 'MAY. ADVERSELY AFFECT GAME PLAY, OR MAY/ CAUSE! INJURIES
| TRANSPORT PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY!| AUIWAYS TAKE GREAT CARE WHEN SERVICING
L ANY/GAME! ' ALWAYS DISCONNECT THE LINE VOLTAGE BEFORE SERVICING: SOME PARTS/ MAY. STILL HOLD
' CURRENT. WHEN UNPLUGGED. | AUWAYS' READ THE SERVICE MANUAL BEFORE REPLACING GH SEHWCiMGv
| COMPONENTS, - '/ ; R il |

suastrrumns 'DF mms OR EDUIPMEHT MDDIFIGMIDHS M.rw VGID Fcc TYPE AGCEF" NC .' ]

'|

it ik Warmng. T s SV :
et N THIS EDUTF’MENT GENEHM’EE L.IEES ﬁND CAN RADIATE HADEU FHEQUENGY ENEHG ANDIF: NDT]MSTALLED '
I AND USED IN AGCORDANCE WITH. THE INSTRUCTIONS MANUAL, MAY: CAUSE INTERFERENCE TO RADIO ¢
| COMMUNICATIONS! IT HASIBEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR ACLASS/A COMPUTING

' 'DEVICE PLURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE |
' PROTECTION AGAINST SUCH INLERFERENCE WHEN OPERATED IN ACOMMERCIAL ENVIRONMENT. OPEHA !DﬂﬁF
I THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKELY.TO CAUSE INTERFERENCE IN WHICH CASE THE USERIAT HIS

" | TOWN EXPENSE WILL BE' F!EIJU!HED TO TAKE WHATEVER MEASURES MAY. BE HEﬂumEE'T@ GORRAEC -HE

. INTERFERENCE.

i RF I{\]TEHFEHENCE NOTICE, CAEIL.E HA.FINESS PLACEMENTS AND GROUND sTHhP FEDLITII:"l D .
|, BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LLEVELS ACCEPTED BY. TH
AU MAINYAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GHDUND STHAF‘S T
- “'PLACEMENTS, |F THEY BECOME DISCONNECTED DURING MMNTENANGE
! Nahces ; g
| ' THiS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH iS/NOT TO BE REPRODUGED {EKGEPT WHERE?
| 'NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WHITTEN CONSENT OF
I SEGA PINBALL, INC.,  WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES: ANBLTHE
' DESIGN OF THE MANUAL ITSELF, ARE PROTEGTED BY FEDERAL PATENTS (AND/PATENTS! PENDING), DESIGN
. REGISTRATIONS; TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF lNFHINEEMENT DR
IMITATION, THE RIGHT |s RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NGTLCE i el

are lrademarks of Sega Pinball, Inc. @ 1986, "Multiball® is a registerad trademark of Williams Elactronies Gamas, Inc,
Used by Permission, SPACE JAI'u'I charactars, names, and all related indicia ame trademarks of Wamer Bros, @ 1996,

gnm.: The Hedgehog™ I a TM of SEGA® 1996, Forlals, leon Deslgns, loges, characlars, names, & all relaled indicia
@ PCHE Schemalics (Section 5, Chapler 4) by Craative Elactronics Emd Eafltwara (CES‘] I|'J.|:: @1995 All F[lghts Hesawed







