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SYSTEM 3 OVERVIEW

System 3 contains many new features which improve game play
and reliability. Some of these features are as follows:

1) New lithium battery provides data retention for a
minimum of 5 years under normal operation and
virtually eliminates battery leakage. Also a low
battery warning is given in the displays when the
voltage drops to the critical level.

2) New interlocking connector system for improved
reliability.

3) Use of High Speed CMOS technology for low power
consumption and cooler operation.

4) Improved solenoid driver reliability due to simplified
circuitry and the use of Rugged Power MOSFETS.

5) Lamp short protection.
6) Switch matrix input protection.
7) Easy line voltage adjustment on location.
8) Improved bookkeeping functions.
9) New 128 x 32 Dot Matrix Display.

10) Capability for operators to enter their own messages
in the attract mode.

11) Use of new SMART SWITCH tm technology which eliminates
the use of contact points on switches. Therefore the
need for cleaning dirty switches is eliminated.

12) Addition of a Tournament Mode switch which allows quick
and easy way to replace current adjustment settings with
special settings. This switch also provides an easy way
to set the game for free play.

This equipment has been found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated
in a commercial environment. This equipment generates, uses, and cao radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of tbis
equipment in a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at bis own expense.
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1. INSTALLATION

11.Proceed to liB. CHECK-OUTil.

Check the setting of the normally
open tilt switch on the underside of
the playfield. One blade should be
free-floating with a weight on the
end.

8. The plumb-bob tilt can be adjusted by
loosening the clip and raising the
plumb-bob to increase its
sensitivity, or lowering it to
decrease its sensitivity.

13.CAUTION! If this game has been
subjected to extreme cold, allow to
warm up to room temperature.

hold in place and insert the prop
stick into the countersunk hole on
the underside of the playfield.

CAUTION!
Use prop stick when servicing under
the playfield.

10.Unravel and straighten out the power
line cord located at the rear of the
cabinet.

s. CHECK-OUT
1. Check that aIl cables are clear of

moving parts.

2. Check for any loose wires.

3. Check switches for loose solder or
other foreign matter.

4. Be certain aIl fuses are f irmly seated.

6. Be sure that the Transformer Panel
power input connector A12J5,
corresponds to the supply voltage.

9. Lower the playfield into the cabinet.
Using the leg adjusters, level the
playfield and set the pitch.
Recommended pitch is 6°. For
alternate settings, see illustration
on facing page.

10.Plug the line-cord into a properly
grounded 3-wire receptacle ONLY!

11.Refer to section III to make aIl
necessary game adjustments.

12.Re-install the playfield glass,
front moulding and lock the
cabinet door.

SLIDE
SLIDE 5. Check transformer for any foreign
PANEL matter across terminaIs.

UNLOOSEN THE TWO WING NUTS ON THE LEFT
SIDE AND PUSH THE LOCK SLIDE UPWARDS,
THIS ALLOWS THE LIGHTBOX LAMP INSERT TO 7.
SWING OUT AND FOR GAINING ACCESS TO THE
ELECTRONICS PANEL.

TO REPLACE THE BACKGLASS, INSERT THE
DISPLAY/SPEAKER PANEL, ENSURE THA~ THE
METAL TABS ON THE PANEL MATE INTO THE
WOOD RETAINERS, SLIDE IN THE PLEXIGLASS
PANEL AND INSERT THE "H" RETAINING
CHANNEL.

REMOVE THE "H" RETAINING CHANNEL,
THE PLEXIGLASS INSERT UP AND OUT,
UP AND REMOVE THE DISPLAY/SPEAKER
AND LAY FACE DOWN ON THE CABINET.

LIFT UP THE BACKGLASS RETAINING BOTTOM
TRIM ABOUT 3/4" TO CLEAR THE "H"
RETAINING CHANNEL ON THE TOP EDGE OF
THE DISPLAY/SPEAKER PANEL, PIVOT OUT
TOWARDS Y~U AND SLIDE THE BACKGLASS
DOWN AND OUT, CAREFULLY SET ASIDE.

8. Slide the playfield glass toward you
and remove it, carefully set aside.

9. Raise the playboard and pivot it
upwards and back towards the lightbox,

SLIDE THE BACKGLASS UP INTO THE
LIGHTBOX, PIVOT INWARDS AND SLIDE DOWN
INTO THE "H" CHANNEL, TURN THE KEY A
QUARTER TURN COUNTER-CLOCKWISE TO LOCK
THE LIGHTBOX.

6. Open the cabinet door and loosen the
front moulding locking arme

7. Remove the front moulding from the
cabinet.

5. Secure the lightbox to the cabinet
with the bolts and washers provided.

A. SET-UP
1. BoIt the legs to the cabinet.

2. Lift lightbox into an upright
position. Be sure none of the cables
are crimped in between the lightbox
and cabinet.

3. Engage the snap in the rear of the
lightbox to the cabinet.

4. To remove the lightbox backglass and
gain servicing access to the
electronics panel and the insert lamp
assembly, proceed as follows:

UNLOCK THE LIGHTBOX BY TURNING THE KEY
A QUARTER TURN CLOCKWISE.

ii
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1. INSTALLAnON

SET-UP PROCEDURE
TO ADJUST PLAYF/ELD PITCH ANGLE

IREAR LEGS ONLY)

a THREADS
6°

6 THREADS
1°

6-
2

NOTE:
FRONT LEG ADJUSTERS
MUST BE INSERTED Ta
THEIR MAXIMUM THREAD
DEPTH AND SECURED
WlTH A NUT ON EACH
SIDE OF THE LEG.

4 THREADS
7°

WARNING
DO NOT TRANSPORT GAME WITH UGHTBOX IN THE UPRIGHT (PLAYING) POsmON.

USE LATCH ONlY TO TEMPORARllY HOlD L1GHTBOX UPRIGHT WHILE ATTACHING THE llGHTBOX TO THE CABINET.
SECURE THE L1GHTBOX TO THE CABINET WITH THE TWO BOlTS AND lOCKWASHERS PRQVIDED.

1
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1. INSTALLATION

DIODE

C. COIN METER fOPTIONALJ
A +12vdc mechanical coin meter may be
installed by the operator to count
total coins accepted by the machine.
The coin meter leads should be
soldered to the lugs on the terminal
strip mounted inside the front door on
the right side (see Figure 1). If the
coin meter is polarized, the positive
lead (red) should be attached to the
lug that has the cathode (banded) side
of the diode attached to it otherwise
the leads may be attached in any
order. The COIN METER adjustment must
be set to on and the following four
adjustments should be set to the
number of pulses (counts) required
for each coin denomination used.

NOTE: Make sure that the GAME MODE
adjustment is not set to either REPLAY
+ TICKETS or TICKETS ONLY (see Game
Adjustments section).

RIGHT
FLIPPER
SWITCH
AREA

r - - - - - - - - - - - - - - - - - - - - --,
1 0 ..0-'" 0 1

l "A" ..../ "A" 1
l "B" 1

I
l KNOCKER G) TERMINAL 1
1 ASSEMBLY STRIP :

: ~ 1 l
1 0 0 ~ 1

~_'~'~ ___ ____ _ "~'~_,~ J
~OUTLINE OF TICKET DISPENSER

FIGURE 1.

D. TICKET DISPENSER fOPTIONALJ
This machine is equipped to easily
interface to the Deltronic Labs
#10001TY ticket dispenser with the
outside mounting option. To install
the dispenser, first locate the five
partially drilled holes on the inside
of the cabinet on the right side (see
Figure 1). The four "A" holes are for

18

mounting the cabinet with #10 X 1-1/4"
carriage bolts. The "B" hole is for
cable access to the unit. Drill the
"A" holes out from the inside of the
cabinet using a 13/64" drill bit.
Drill the "B" hole out from the inside
of the cabinet using a 1" drill bit.
The GAME MODE adjustment is used to
set whether to dispense a number of
tickets along with each replay awarded
(REPLAY + TICKETS) or to dispense a
number of tickets in place of each
replay awarded (TICKETS ONLY). The
TICKETS Ta AWARD adjustment is used to
set the number of tickets to dispense
for each replay awarded (see Game
Adjustments section).

NOTE: Make sure that the COIN METER
adjustment is set to off when using a
ticket dispenser.

E. BILL ACCEPTOR fOPTIONALJ
A bill acceptor can be easily
interfaced electrically to this
machine. The two unused 522
(green-red-red) and 622 (blue-red-red)
center chute switch wires should be
attached to the switch output of the
bill acceptor (see Cabinet/Front Door
Schematic Diagram). The line voltage
validator outlet located inside the
cabinet on the right side can be used
for supplying power to the unit. The
CHUTE 3 UNITS adjustment can then be
used to set the value of the bill
being used. The bill acceptor models
known to fit the door mechanically are
Mars model VFM2 and Tekbilt model _
NV110. The Tekbilt model also requires
an adapter plate.

F. COMMUNICATIONS ADAPTER
fOPTIONALJ

A kit (MA-1940) may be purchased
through your distributor which will
allow the system to output Bookkeeping
data to a seriaI printer.
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Il. GAME PLAY AND SCORING

GENERAL GAME FEATURES
ALL RULE DESCRIPTIONS APPLY TO NORMAL
(NON-ROUND/NON-MULTIBALL) PLAY UNLESS
OTHERWISE NOTED.

MULTIBALL
MULTIBALL IS AWARDED FOR COMPLETING
"GOLF HOLE" NUMBER NINE WHEN LIT OR
MAY BE AWARDED FROM THE MYSTERY
FEATURE. DURING MULTIBALL PLAY,
HITTING THE CAPTIVE BALL ADDS TO THE
JACKPOT VALUE. COMPLETING A STROBING
SHOT COLLECTS THE JACKPOT VALUE.
COMPLETING ALL STROBING SHOTS COLLECTS
SUPER JACKPOT.

GO FORE PAR-TEE
MULTIBALL
LETTERS ARE AWARDED BY EITHER SPINNING
THE "GOPHER WHEEL" OR THE MYSTERY
FEATURE. COMPLETING ALL OF THE
G-O-P-H-E-R LETTERS (INDICATED ON THE
CARDHOLDER) AWARDS THE
GO FORE PAR-TEE ROUND. DURING
GO FORE PAR-TEE PLAY, THE VOLCANO (TOP
LEFT UPKICKER) SHOT AND THE CENTER
UPKICKER SCORE THE DISPLAYED AWARD
VALUE.

RAINING CATS & DOGS / ANYI'HING GOES
MULTIBALL
THESE FEATURES ARE AWARDED FOR
COMPLETING "GOLF HOLE" NUMBER NINE
WHEN LIT, BEING CHOSEN FROM "QUICK
PICK" WHEN LIT, OR MAY BE AWARDED
FROM THE MYSTERY FEATURE. THE ONLY
DIFFERENCE BETWEEN "RAINING CATS &
DOGS" AND "ANYTHING GOES" IS IN THE
SCORING. "ANYTHING GOES" SCORING IS
DOUBLE THAT OF "RAINING CATS & DOGS".
DURING "RAINING CATS & DOGS" PLAY, ALL
OF THE INDICATED SHOTS (STROBING
LIGHTS) ADD TO THE DISPLAYED BONUS
WHICH IS COLLECTED AT THE END OF BALL.

SKINSGAME
LETTERS ARE AWARDED IN "S-K-I-N-S-!"
(ON THE CARDHOLDER) DURING THE "SPELL
SKINS!" ROUND OR MAY BE AWARDED FROM
THE MYSTERY FEATURE. COMPLETING
"S-K-I-N-S-!" AWARDS "SKINS GAME". THE
"SKINS GAME" CONSISTS OF CHOOSING A
POINT AWARD OR THE "DOUBLE OR NOTHING"
ROUND". DURING THE "DOUBLE OR NOTHING
ROUND", A PLAYER NEEDS TO COMPLETE A
RANDOMLY CHOSEN OBJECTIVE BEFORE TIME
EXPIRES. IF SUCCESSFUL,THEIR SCORE IS
DOUBLED. OTHERWISE THEIR SCORE IS
ZEROED. THEIR SCORE CAN BE RECOVERED
HOWEVER BY SHOOTING THE "MEAN HOLE
GREEN" (TOP LEFT HOLE) WHEN LIT.

ROUNDS
ALL OF THE FOLLOWING ROUNDS ARE
ENABLED FOR TIMED DURATIONS. SHOOTING
THE TOP LEFT UPKICKER (VOLCANO) WHEN
THE "TEE" LAMP IS FLASHING BEGINS THE
INDICATED ROUND ON THE BILLBOARD.

SPELL SKINS ROUND
EACH SHOT INTO THE TOP LEFT UPKICKER
(VOLCANO) ADDS A LETTER TO
S-K-I-N-S-!. COMPLETING S-K-I-N-S-!
SCORES 30,000,000 POINTS AND AWARDS
THE "SKINS GAME".

TEE'D OFF ROUND
EACH SHOT INTO THE CENTER UPKICKER
SCORES AND ADVANCES THE DISPLAYED
VALUE.

EXTRA BALL ROUND
HITTING THE RIGHT BULLSEYE TARGET
(CENTER PIN) AWARDS EXTRA BALL.

FIND TIlE GOPHER ROUND
THE GOPHER IS HIDDEN IN ONE OF THE
INDICATED SHOTS.FINDING THE GOPHER

2
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Il. GAME PLAY AND SCORING

AWARDS THE DISPLAYED SCORE AND ENDS
THE ROUND.

PITCH IN PUTI ROUND
DURING THIS ROUND, THE CAPTIVE BALL
ADDS TO "COCONUT BONUS". EACH SHOT
INTO THE PITCH IN PUTT AREA OR THE
LOWER RIGHT UPKICKER COLLECTS THE
"COCONUT BONUS".

BIG SCORE
COMPLETING THE FIVE MAIN ROUNDS
(INDICATED ON PLAYFIELD BILLBOARD)
QUALIFIES THE "BIG SCORE" FEATURE.
THIS FEATURE REMAINS ACTIVE FOR THE
REMAINDER OF THE BALL IN PLAY. HITTING
THE "BIG SCORE" TARGET WHEN FLASHING
AWARDS AND ADVANCES THE DISPLAYED
VALUE.

GOPHER WHEEL BONUS SPIN
AT THE END OF EACH PLAYERIS GAME A
LETTER FROM THE WORD GOPHER APPEARS IN
THE DISPLAY AND THEN THE GOPHER WHEEL
IS SPUN. IF THE BALL LANDS IN A HOLE
NEXT TO THE LETTER THAT IS DISPLAYED,
THEN THE PLAYER IS AWARDED 5,000,000
POINTS. THIS FEATURE CAN BE TURNED ON
OR OFF USING GAME ADJUSTMENT STEP 62.

AND
IN

OTHER FEATURES
CHEATSHOT
THIS FEATURE AWARDS A POINT VALUE AS
INDICATED ON THE DISPLAY.
GOLFBALL
SHOOTING THE VOLCANO FLASHES THE GOLF
BALL LAMP AND ONE SIDE SPOT TARGET.
THE PLAYER THEN GETS ONE SHOT AT THE
FLASHING TARGET TO COLLECT THE
DISPLAYED POINT AWARD.
GOLF HOLES (1-9)
ALL GOLF HOLES MUST BE COMPLETED IN
ROTATION. THE ACTIVE HOLE IS INDICATED
BY A FLASHING LAMP. MAKING A HOLE IN
ONE OR ENTERING A ROUND ALSO ADVANCE
THE ACTIVE GOLF HOLE. COMPLETING NINE
HOLES AWARDS THE LIT FEATURE.

SUCE
THE RIGHT BULLSEYE TARGET ADDS ONE
LETTER TO "S-L-I-C-E". COMPLETING
S-L-I-C-E FLASHES THE "HURRY-UP 50M"
FOR A SHORT TIMED DURATION, AND
RESETS THE WORD "S-L-I-C-E".

PLUNGER SKILL SHOT
THE PLAYER RECEIVES A HOLE-IN-ONE
A MYSTERY AWARD IF THE BALL LANDS
THE "MEAN HOLE GREEN" (TOP HOLE).

HOOK
THE "HOOK" VALUE FOR THE LEFT
BULLSEYE TARGET IS ADVANCED FROM
COMPLETING AN ODD NUMBERED GOLF HOLE
WHEN LIT OR MAY BE ADVANCED FROM THE
MYSTERY FEATURE.

QUICKPICK
COMPLETING THE REQUIRED NUMBER OF
HOLES-IN-ONE (SEE DISPLAY) LIGHTS THE
PITCH IN PUTT AREA FOR QUICK PICK.
THIS FEATURE GIVES THE PLAYER A
CHOICE BETWEEN SELECTING "RAINING
CATS & DOGS" OR "LIGHT SPECIAL".

PLAYFIELD FEATURES

* AWARD HOLE-IN-ONE WHEN FLASHING.

TOP HOLE ("MEAN HOLE GREEN")

* SCORE 300,000.

* RECOVER PLAYERS SCORE WHEN

* AWARD 20,000,000 WHEN FLASHING.

POP BUMPER, TOP KICKING RUBBER, AND TOP
FLASHING. RIGHT SPOT TARGET (ALL IN CAPTIVE BALL

AREA)

* SCORE 100,000.

* AWARD MYSTERY WHEN LIT. * CHANGE INDICATED ROUND (BILLBOARD).

* DURING PITCH IN PUTT, COLLECT BONUS. * ADD JACKPOT WHEN FLASHING DURING
MULTIBALL.

* LOCK BALL WHEN "LOCK" IS FLASHING.

TOP LEFT SPOT TARGET

* SCORE 1,000,000.

* AWARD EXTRA BALL WHEN FLASHING.

* ADVANCE COCONUT BONUS WHEN LIT OR
FLASHING.

* SUPER ADVANCE COCONUT ~ONUS WHEN
FLASHING (DURING PITCH IN PUTT).

3
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Il. GAME PLAY AND SCORING

BOTfOM KICKING RUBBERS

* SCORE 90.

* CHANGE INDICATED ROUND (BILLBOARD).

LEYr RETURN ROLWVER

* SCORE 3,000.

* FLASH "DOG-LEG" FEATURE WHEN LIT.

RIGHT RETURN ROLWVER

* SCORE 3,000.

* FLASH "CHEAT SHOT" FEATURE WHEN LIT.

LEYr AND RIGHT OUTLANES

* SCORE 100,000.

* AWARD HOLE-IN-ONE WHEN LIT.

LEYr SIDE ROLWVER

* SCORE 100,000.

* AWARD SPECIAL WHEN FLASHING.

BOTfOM UPKICKER

* SCORE 100,000.

* COMPLETE AND ADVANCE GOLF HOLE WHEN
FLASHING.

* DURING "FIND THE GOPHER", AWARD 30M
IF THE GOPHER IS HI DING HERE.

* ADD BONUS DURING "RAINING CATS &
DOGS" OR "ANYTHING GOES".

* AWARD JACKPOT(S) WHEN STROBING
DURING MULTIBALL.

RIGHT RAMP (OPTO)

* SCORE 300,000.

* ADD BONUS DURING "RAINING CATS &
DOGS" OR "ANYTHING GOES".

* AWARD JACKPOT(S) WHEN STROBING
DURING MULTIBALL.

* IF CHOSEN OBJECTIVE FOR THE SKINS
GAME, THEN COMPLETES THIS OBJECTIVE.

CENTER ROLLOVER

* SCORE 30,000.

* COLLECT BONUS DURING PITCH IN PUTT.

* SCORE 10,000,000 WHEN FLASHING.( IF
BALL JUST CAME FROM RIGHT RAMP.

* AWARD "QUICK PICK" WHEN FLASHING.

* AWARD JACKPOT(S) WHEN STROBING
DURING MULTIBALL.

* IF CHOSEN OBJECTIVE FOR THE SKINS
GAME, THEN COMPLETES THIS OBJECTIVE.

LEYr SIDE SPOT TARGETS (3)

* SCORE 300.

* IF THIS GROUP OF THREE TARGETS IS
CHOSEN AS THE OBJECTIVE FOR THE SKINS
GAME, THEN THE COMPLETION OF ALL
THREE TARGETS COMPLETES THIS
OBJECTIVE.

* AWARD DISPLAYED VALUE AND END GOLF
BALL FEATURE WHEN FLASHING.

LEYr AND RIGHT OUTER
BULLSEYE TARGETS (2)

* SCORE 10,000.

* CHANGE INDICATED ROUND (BILLBOARD).

LEYr INNER BULLSEYE TARGET
* SCORE LIT "HOOK" VALUE.

* ADD BONUS DURING "RAINING CATS &
* FLASH 10M (PITCH 1 N PUTT RAMP). DOGS" OR "ANYTHING GOES".

* FLASH "TEE" WHEN LIT; RAMP DOES NOT * AWARD JACKPOT (S) WHEN STROBING
LIGHT IF "BIG SCORE" IS FLASHING. DURING MULTIBALL.

* COMPLETE AND ADVANCE GOLF HOLE WHEN * IF CHOSEN OBJECTIVE FOR THE SKINS
FLASHING. GAME, THEN COMPLETES THIS OBJECTIVE,

4
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Il. GAME PLAY AND SCORING

UNLESS BOTH BULLSEYE TARGETS WERE
ORIGINALLY SELECTED.

* ADD BONUS DURING "RAINING CATS &
DOGS" OR "ANYTHING GOES".

* DURING "GO FORE PAR-TEE", AWARD
DISPLAYED VALUE.

* IF "TEE" IS FLASHING, THEN BEGIN
INDICATED ROUND.

* COMPLETE AND ADVANCE GOLF HOLE WREN
FLASHING.

* IF CHOSEN OBJECTIVE FOR THE SKINS
GAME, THEN COMPLETES THIS OBJECTIVE.

GOPHER WHEEL
* AFTER A "SPIN", A LETTER IS SPOTTED

IN THE WORD G-O-P-H-E-R. NOTE: IF THE
GAME DOES NOT SEE THE GOPHER WREEL
BALL LAND IN ANY HOLE AFTER A TIMED
PERIOD, THEN A NEW LETTER IS SPOTTED.

TOP LEFf UPKICKER (VOLCANO)

* SCORE 30,000.

* AWARD "CHEAT SHOT" WREN FLASHING.
FOR THE SKINS
THIS OBJECTIVE, * DURING "SPELL SKINS!" ROUND, ADD A
TARGETS WERE LETTER TO S-K-I-N-S-!. COMPLETING

S-K-I-N-S-! STARTS THE "SKINS GAME".

* DURING "FIND THE GOPHER", AWARD 30M
IF THE GOPHER IS HIDING HERE.

* ADD "S-L-I-C-E" WREN LIT.

* ADD BONUS DURING "RAINING CATS &
DOGS" OR ANYTHING GOES.

* IF THIS IS OBJECTIVE
GAME, THEN COMPLETES
UNLESS BOTH BULLSEYE
ORIGINALLY SELECTED.

* AWARD JACKPOT(S) WREN STROBING
DURING MULTIBALL.

RIGHT INNER BULLSEYE TARGET

* SCORE 5,000,000.

* AWARD 50,000,000 WREN FLASHING.

* AWARD "EXTRA BALL" DURING EXTRA BALL
ROUND.

TOP RIGHT SPOT TARGETS (3)
* SCORE 90.

* CHANGE INDICATED ROUND (BILLBOARD).

LEFf CENTER SPOT TARGET
* SCORE 300.

* AWARD AND ADVANCE "BIG SCORE" WREN
FLASHING.

DROP TARGETS
* SCORE 30,000.

* ENABLE "GOLF BALL" FEATURE.

* ADD BONUS DURING RAINING "CATS &
DOGS" OR "ANYTHING GOES".

* IF CENTER "HOLE-IN-ONE" IS FLASHING,
THEN CHANGE FLASHING LIGHT TO "SPIN". * AWARD JACKPOT(S) WREN STROBING

DURING MULTIBALL.
* ADD COCONUT BONUS WREN LIT.

* COMPLETION OF ALL TARGETS RESETS THE
BANK AND IF "SPIN" IS FLASHING,
SCORES 3,000,000 POINTS, AND CHANGES
FLASHING LIGHT TO "HOLE-IN-ONE".

CENTER UPK.ICKER
* SCORE 30,000.

* AWARD HOLE-IN-ONE WHEN FLASHING.

* SPIN GOPHER WREEL WREN FLASHING.

* IF CHOSEN OBJECTIVE FOR THE SKINS
GAME, THEN COMPLETES THIS OBJECTIVE.

RIGHT LANE (OPTO)
* SCORE 50,000 WREN BALL DOES NOT COME

FROM SHOOTER LANE.

* AWARD JACKPOT(S) WREN STROBING
DURING MULTIBALL.

* DURING "FIND THE GOPHER", AWARD 30M
IF THE GOPHER IS HIDING HERE.

* DURING "TEE'D OFF" ROUND, SCORE AND
ADVANCE DISPLAYED VALUE.

* DURING "FIND THE GOPHER", AWARD 30M
IF THE GOPHER IS HIDING HERE.

* DURING "GO FORE PAR-TEE", AWARD
DISPLAYED VALUE.

5

OUTHOLE (END OF BALL)

* COLLECT COCONUT BONUS.

* COLLECT "RAINING CATS & DOGS"/
"ANYTHING GOES" BONUS.
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III. TEST MODE

There are several functions accessible
to the operator while in the test
mode. These functions are Self-Test,
Bookkeeping, Game Adjustments, and
Utilities. Each of these functions
will be explained in detail later in
this section. To enter the test mode,
the game must be in the attract mode
(game over). Then depress the Test
button located just inside the front
door of the game. The operator will
then be given a choice as to which
function he wants to access. Use the
left flipper button to choose
(highlight) the function desired and
then either the Test button or the
right flipper button to enter
the chosen function.

NOTE: The Test button may be held in
to fast forward through the steps of
a particular function.

To exit the test mode or change
functions the SIam switch (front
door) must be activated or the power
must be turned off.

1. SELF-TEST
This function will allow the operator
to test aIl the hardware related
devices in the game. Each test is
described below.

A. MEMORY TEST
This function tests aIl memory
devices on the Control Board (Al). If
aIl the devices pass the test an "OK"
will be displayed. If a failure
occurs, a description of the faulty
component will be displayed. Then
after a short period of time the Game
Prom check sum will be displayed. The
Credit button can be used to restart
this test.

B. LAMP CHECK
This function will flash aIl the
controlled lamps and flasher lamps
continuously. This will allow the
operator to easily check for and
replace any burned out light bulbs.

C. LAMP MAmlX TEST
This test will allow the operator to
single step through and check the
operation of each lamp in the game.
The left flipper button will

decrement the active lamp number by
one while the right flipper button
will increment the active lamp number
by one. The strobe number and the
return number are combined to form
the lamp number (strobe,return) which
is shown in the display along with a
description of the lamp. The Credit
button can be used to restart this
test. Only one lamp at a time should
flash during this test.

D. RELAY AND SOLENOID TEST
This test will allow the operator to
single step through and check the
operation of each relay and solenoid
driver in the game. The left and
right flipper buttons are used to
change the active driver number. The
selected driver description and
number will appear in the display.
The Credit button is then used to
activate the driver for a short time
period. Solenoid #31 ("Q" relay) is
always on during this test so as to
provide power to devices such as the
pop bumpers and kicking rubbers (see
Playboard Schematic Diagram).

E. SWITCH MAmlX TEST
The first part of this test will
report any inactive switches. If a
switch has not been actuated in the
course of the last 15 games the
switch name and number will be
displayed.
The second part of the test will allow
the operator to test the operation of
aIl the switches used in the game. If
no switches are closed when this test
is started, the message "ALL SWITCHES
OPEN" will be displayed. If any
switches are closed either before or
after this test is started,the closed
switch(s) name and number will be
displayed. The strobe number and the
return number are combined to form the
switch number (strobe,return). The
Credit button can be used to restart
this test.

F. DISPLAY TEST
This test allows the operator to check
the operation of the 128 x 32 dot
matrix display. The right flipper
button is used to advance this test.
The first two steps check the
different levels of displayintensity.

6
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Each block that appears on the display
should be of lesser intensity than the
one to the left of it. During the next
four steps a diagonal pattern is
stepped from left to right in the
display. While in this part of the
test every fourth pixel only in each
row of dots should be lit. During the
next eight steps another diagonal
pattern is stepped from left to right
in the display. While in this part of
the test every eighth pixel only in
each row of dots should be lit. The
Credit button can be used to restart
this test.

G. SOUND TEST
This test allows the operator to test
the interface lines from the Control
Board (Al) to the Sound Board (AG).
Every time the right flipper button
is pressed, a different tone should
be heard from the Sound Board. During
each tone, the sound line connection
which is being tested will be shown
in the display. After the tone stops
the sound line which is being tested
will still be kept at a low level
«.Sv) until the right flipper button
is pressed again or the Credit button
is used to restart the test.

H. FRONT DOOR TEST
This test allows the operator to
check the operation of the coin
chutes used in the game. utilizing
this function will not affect any
bookkeeping values. Each coin chute
closure is categorized and shown in
the display. The Credit button can be
used to restart this test.

1. AUXILIARY DRIVER TEST
This test will allow the operator to
single step through and check the
operation of each driver transistor
on the Auxiliary Driver Board (A11).
The left and right flipper buttons
are used to change the active driver
number. The selected driver
description and number will appear in
the lower display. The Credit button
is then used to activate the driver
for a short time period.

Il. BOOKKEEPING
The Test button is used to step
through bookkeeping. The display will
contain a description of each step,

7

the step number, and two different
bookkeeping values. The value in the
leftmost column represents long term
bookkeeping. The value in the
rightmost column (in brackets)
represents short term bookkeeping.
These two values are provided so that
the operator may compare recent
performance with long term
performance and then make any
necessary game adjustments.

NOTE: The left column of steps 1
(earnings) and 17-20 (coin chute
counts) will not be displayed unless
the credit button is pressed during
that active step number.

The left flipper button will allow
the operator to reset aIl of the left
(long term) and right (short term)
bookkeeping values. The right flipper
button will allow the operator to
reset aIl of the right (short term)
bookkeeping values only. If the
R.BOOK AUTO-RESET adjustment is on,
the right (short term) bookkeeping
will automatically be reset after
every 2000 plays (see Game
Adjustments). Therefore, the operator
does not need to reset the short term
bookkeeping himself unless he prefers
to follow his own procedure. AIso,
this feature will aid in adjusting
the game payout percentage to the
caliber of players in different
locations. If there happens to be a
major error in a long term
bookkeeping value the word ERR0R
will appear to the right of that
bookkeeping value. To correct this
error the long term bookkeeping must
be reset. A description of each
bookkeeping step is given in the test
mode flowchart.

III. GAME ADJUSTMENTS
This function allows the operator to
make any adjustments to his game as
necessary.

A. FACTORY SETTINGS
Upon entering the game adjustment
section of bookkeeping, the operator
is given a choice to load aIl factory
settings or to single step through
the game adjustments and adjust each
section individually. If he chooses

GOTTLIEB®
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to enter the factory settings by
depressing the Credit button, he will
also be given a choice of what
language to load. By using the right
flipper button he may choose the
appropriate language and then depress
the Credit button again to enter the
settings. After the settings are
loaded the display should show the
message "FACTORY SETTINGS LOADED" for
a short time and then proceed to game
adjustment step 1. At any time during
the previous steps the operator may
either exit the test mode or depress
the Test button to proceed
immediately to game adjustment step 1.

WARNING
Loading the factory settings will
affect aIl previous game adjustment
settings. Therefore be careful when
selecting this feature.

B. GAME ADJUSTMENT STEPS
Each time the Test button is pressed
a description of the next step
appears in the display along with the
step number and the current status of
that step. Unless otherwise
specified, the left and right flipper
buttons are used to change the
possible selections in each step.

1) SCORE REPLAY LEVEL 1
2) SCORE REPLAY LEVEL 2
3) SCORE REPLAY LEVEL 3
Each Score Replay Level may be set by
using the left flipper button to
decrement the score and the right
flipper button to increment the
score. The Credit button can be used
to load the factory setting for each
individual level if desired. If the
Auto-Percentaging adjustment is on,
Replay Levels 2 & 3 can only be set
to on or off. If Replay Level 2 is
on, the score level will be set to
two times Replay Level 1. If Replay
Level 3 is on, the score level will
be set to three times Replay Level 1.
This allows the operator several
combinations of levels in the
Auto-Percentaging mode (i.e. 1, 1 & 2,
1 & 3, or 1 & 2 & 3).

1

4) HIGH GAME TO DATE 1
5) HIGH GAME TO DATE 2
6) HIGH GAME TO DATE 3

8

7) HIGH GAME TO DATE 4
8) HIGH GAME TO DATE 5
Each High Game To Date may be set by
using the left flipper button to
decrement the score and the right
flipper button to increment the
score. The Credit button can be used
to load the factory setting for the
displayed level and aIl those below i t.
9) GAME PRICING
This step provides a choice of
loading a standard setting for a
particular country or a custom
setting. When a standard setting is
selected, the following steps (10-17)
are skipped.

10) CHUTE 1 UNITS (L)
11) CHUTE 2 UNITS (R)
12) CHUTE 3 UNITS (C)
13) CHUTE 4 UNITS
14) UNITS REQUIRED FOR CREDIT
15) UNITS REQUIRED FOR BONUS
16) BONUS CREDITS
17) MINIMUM UNITS REQUIRED FOR CREDIT
Steps 10-17 are used if a custom
setting is selected in step 9 (GAME
PRICING). Steps 10-13 select the
number of units that each chute is
worth when a coin is dropped into
that particular chute. The value
entered for step 14 determines how
many units must be accumulated for a
credit to be issued on the game.
Steps 15 and 16 determine how many
units must be accumulated for any
bonus credits to be issued. A value
of zero entered for step 15 will
disable the bonus feature. Step 17
indicates the number of units
required before any credits are
issued (see Coin Chute Setting Table
for examples) .

18) COIN METER
If set to ON, the pulses to be given
for each of the four coin chutes can
be defined so that the number of
pulses for a given chute are in
relation to the currency
denomination. If set to OFF, steps
19-22 will be skipped.

19) CHUTE 1 PULSES
20) CHUTE 2 PULSES
21) CHUTE 3 PULSES
22) CHUTE 4 PULSES
The four steps above are used to set

GOTTLIEB®
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COIN CHUTE SETfING TABLE

Coin Chutes Chute Adjustment steps
Country Left Right Center P1ays/Coin(s)

1

1 2 3 4 la 11 12 13 14 15 16 17
1

USA .25 .25 $1 1/.50, 2/.75, 3/$1 03 03 12 00 04 00 00 00

USA (Custom) 1/.50, 3/$1 01 01 04 00 02 04 01 00

1/.25, 4/$1 01 01 04 00 01 00 00 00

1/.25, 5/$1 01 01 04 00 01 04 01 00

1 .20 $1 $2 - 1/3x.20, 2/$1, 5/$2 02 la 20 00 05 20 01 00
Austra1ia

2 .20 $1 .$2 - 1/5x.20, 1/$1, 3/$2 01 05 la 00 05 10 01 00

3 .20 $1 $2 - 1/5x.20, 1/$1, 2/$2 01 05 la 00 05 00 00 00

Be1gium 5Fr 20Fr 50Fr - 1/20Fr, 2/40Fr, 3/50Fr 01 04 la 00 04 la 01 00

Canada .25 $1 - - 1/.50, 2/.75, 3/$1 03 12 00 00 04 00 00 00

Canary Islands 25P 100P - - 1/25P, 4/100 Pesetas 01 04 00 00 01 00 00 00

Denmark 1Kr 10Kr - - 1/3x1Kr, 4/10 Kroner 01 la 00 00 03 la 01 00

Fin1and 5Mka 1Mka - - 1/3x1 Markka, 2/5 Markkaa la 02 00 00 05 00 00 00

1 1Fr 5Fr 10Fr 20Fr 1/3x1Fr, 2/5Fr, 5/10Fr 02 la 20 40 05 20 01 00

France 2 1Fr 5Fr 10Fr 20Fr 2/5Fr, 4/10Fr, 9/20Fr 02 la 20 40 05 40 01 la

3 1Fr 5Fr 10Fr 20Fr 1/5Fr, 3/10Fr, 7/20Fr 03 15 30 60 la 60 01 15

1 5DM 2DM 1DM - l/lDM, 2/2DM, 6/5 D-Mark 05 02 01 00 01 05 01 00

Germany 2 5DM 2DM 1DM - 1/2DM,2/3DM,3/4DM,5/5DM 20 08 04 00 05 20 01 00

3 5DM 2DM 1DM - 1/2DM, 3/5DM 05 02 01 00 02 05 01 00

Ita1y 500L 500L - - 1/2x500L,2/3x500L,3/4x500L 03 03 00 00 04 00 00 00

Japan 100Y 100Y - - 1/100 Yen, 3/2x100 Yen 01 01 00 00 01 02 01 00

New Zea1and $1 $2 - - 1/$1, 3/$2 01 02 00 00 01 02 01 00

Norway 5Kr 10Kr - - 1/5Kr, 2/10 Kroner 01 02 00 00 01 00 00 00

Spain 500P 100P - - 1/100P, 6/500 Pesetas 05 01 00 00 01 05 01 00

Sweden 10Kr 5Kr - 1Kr 1/5x1Kr, 1/5Kr, 2/10Kr la 05 00 01 05 00 00 00

Switzer1and 1Fr 5Fr 2Fr - l/lFr, 3/2Fr, 7/5 Francs 01 07 03 00 01 00 00 00

United 1 lE sap 20P 10P 1/3x10P, 2/50P, 4/1 Pound
1 • dKl.ng om

~
2 lE sap 20P 10P 1/50P, 3/1 Pound

Universa1 - - - - 1/1 Coin 01 01 00 00 01 00 00 00

9
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the number of pulses to be issued for
each of the four coin chutes.
23) COIN DOOR TYPE
This step provides a choice of
loading a standard setting for a
particular country or a custom
setting. When a standard setting is
selected, the following steps (24-28)
are skipped.

24) COLLECTION TEXT
25) CHUTE 1 VALUE
26) CHUTE 2 VALUE
27) CHUTE 3 VALUE
28) CHUTE 4 VALUE
Step 24 is used to enter the name of
the currency in use. The remaining
four steps are used to set the
monetary value of each coin chute.

29) 1 COIN BUY-IN BONUS
At the end of a game a 10-second
timer is initialized allowing each
player that participated in the
previous game a chance to purchase 1
credit for each coin inserted.

30) GAME PERCENT PAYOUT
This step is used to set the game
payout percentage used when the
Auto-Percentaging adjustment is on.
The value entered for this step is
compared to the value calculated by
dividing total replays by total plays
(see Bookkeeping section). Total
replays include aIl replays won from
beating the score replay level,
achieving a new high game to date,
winning a playfield special, and aIl
match replays.

When the GAME MODE adjustment is set
to Add a BalI this setting refers to
extra baIl percentage rather than
replay percentage. The value entered
in this case will be compared to the
value calculated by dividing total
extra balls won by total plays (see
Bookkeeping section).

31) MATCH PERCENT PAYOUT
This step is used to set the match
payout percentage. If this step is
set to zero, the match will be disabled.

NOTE: The MATCH PERCENT PAYOUT value
is included in the value entered for
GAME PERCENT PAYOUT (step #30).
Therefore in order to retain the same

10

payout percentage for the other payout
features in the game such as score
level replays, the GAME PERCENT PAYOUT
will be automatically adjusted by the
same amount as this step when changed.

32) HIGH GAME REPLAYS
This step is used to set the number
of replays to award when the highest
game to date has been beaten.

33) MAXIMUM CREDITS
This step sets the maximum number
of credits allowed on the game.

34) TILT WARNINGS
This step sets the number of tilts
allowed before the current player's
baIl in play is terminated.

35) BALLS PER GAME
This step sets the game to 3-ball
play or 5-ball play.

36) GAME MODE
This step allows the game to be
played in Replay, Replay + Tickets,
Tickets Only, Add a BalI, or Novelty
mode. In Replay mode aIl Specials and
replays are allowed. Replay + Tickets
mode is the same as Replay mode with
the addition of one or more tickets
to be issued (TICKETS TO AWARD) along
with each replay. In Tickets Only
mode one or more tickets will be
issued in place of each replay won.
In Add a BalI mode aIl Score Level
Replays and Playfield Specials award
an extra baIl in place of a replay.
Also the Match and High Game To Date
awards are disabled. However, after
the Add a BalI mode is selected, the
PLAYFIELD SPECIAL, MATCH PERCENT
PAYOUT, and HIGH GAME REPLAYS
adjustments may be individually set
to whatever setting may be desired.
In Novelty mode aIl Specials award
50,000,000 points, Extra Balls award
20,000,000 points and the Score
Replay Levels, Match, and High Game
to Date awards are disabled.

NOTE: If either the Replay +
Tickets or Tickets Only setting is
selected do not set the COIN METER
setting to on.

37) TICKETS TO AWARD
This step allows the operator to
set the number of tickets to award
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III. TEST MODE
when a replay has been won. This
setting will only apply when the
GAME MODE is set to either Replay
+ Tickets, or Tickets Only.

./ 38) LANGUAGE
This step allows the Test Mode steps
to be displayed in English, German,
or French.

39) AUTO-PERCENTAGING
If this step is set to on, the Score
Replay Levels will be adjusted
periodically so that the Game Percent
Payout setting will match the actual
Replay Percentage displayed in
Bookkeeping.

NOTE: If the GAME MODE is set to
Add a BalI, the Extra BalI
Percentage in bookkeeping is used
in place of the Replay Percentage.

40) REPLAY LIMIT ,
This step may be set to no limit
or one per player per game.

41) HIGH GAMES 2-5
This step will determine if High
Games to Date (2-5) will be saved or
erased when power is turned off.

42) ATTRACT SOUND
This step determines whether or not
sounds are enabled during the attract
mode (game over).

43) ATTRACT MESSAGE 1
This step is used to enter, enable,
or disable an operator message. The
message is permanently stored in
memory and will be periodically
displayed during the attract mode
(game over). To enter a message press
the Credit button. The current message
will be displayed and the cursor

13

position will be indicated by the
flashing character. If the current
position is blank, a flashing
directional arrow will appear. This
type of arrow will indicate which
direction the cursor will move if the
Credit button is pressed. The
characters are chosen using the left
and right flipper buttons and then
entered into memory by pressing the
Credit button.

44) ATTRACT MESSAGE 2
This step is used to enter, enable,
or disable an second operator message.
See step 43 above for details. When
both messages are enabled they will
be displayed consecutively.

45) RIGHT BOOKKEEPING AUTO-RESET
If this step is set to on, aIl the
short term bookkeeping steps (in
brackets) will reset after 2000
plays. otherwise they will not reset
until 10,000 games have been played
on the machine.

46) PLAYFIELD SPECIAL
When a playfield special is won,
either a replay or an extra baIl is
awarded to the player based on the
setting of this step.

47) REPLAY LEVEL BOOST
This step may be set anywhere from 0
to 99,000,000 in increments of
1,000,000. If set to zero, the boost
is disabled. Otherwise the Replay
Level will be increased by the qoost
value after completing agame where a
player has won a replay and his skill
level has been determined to be above
average. The Replay Level will return
back to its base level once aIl of the
replays won have been played.

Prix TIC: 10 €
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III. TEST MODE

OPERATOR ADJUSTMENT SETTINGS
(*** = FACTORY DEFAULT SETTING)

48) GAME DIFFICULTY
THE ADJUSTMENTS LISTED IN THE TABLE
BELOW ARE AUTOMATICALLY SET AS
INDICATED IN THE TABLE UNLESS FINE­
TUNE IS SELECTED USING THE RIGHT
FLIPPER BUTTON. IF FINE-TUNE IS
SELECTED, EACH STEP IN THE TABLE CAN
BE ADJUSTED INDIVIDUALLY. OTHERWISE,
THESE STEPS ARE SKIPPED.

53) HURRY-UP TIMING
Time that any hurry-up feature is
active.

EASY = 15 SEC.
*** MEDIUM = 10 SEC.

HARD = 7 SEC.

(GER. )
(ENG. ) (FR. )
*** ***

VERY EASY EASY MEDIUM HARD VERY HARD
--------- ------ ---------
VERY EASY EASY MEDIUM HARD VERY HARD
VERY EASY EASY MEDIUM HARD VERY HARD
EASY EASY MEDIUM MEDIUM HARD
EASY EASY MEDIUM MEDIUM HARD
EASY EASY MEDIUM MEDIUM HARD

GAME DIFFICULTY
STEP
48

49 ROUND TIMING
50 EXTRA BALL %
51 SUPERSCORE MAX AWARD
52 CHEAT SHOT MAX AWARD
53 HURRY-UP TIMING

49) ROUND TIMING
VERY EASY = Slowest
EASY = Slow

*** MEDIUM = Average
HARD = Faster
VERY HARD = Fastest

50) EXTRA BALL PERCENTAGE
Controls how often an extra baIl is
awarded in mystery. If actual extra
baIl percentage is less than the below
setting, then mystery could award an
extra baIl.

VERY EASY = 50%
EASY = 40%

*** MEDIUM = 30%
HARD = 20%
VERY HARD = 10%

51) SUPERSCORE MAX AWARD
The maximum value that a successful
superscore shot can award.

EASY 80,000,000
*** MEDIUM = 40,000,000

HARD 20,000,000

52) CHEAT SHOT MAX AWARD
The maximum value that a successful
cheat shot can award.

EASY 20,000,000
*** MEDIUM 10,000,000

HARD 5,000,000

54) AUTO-SKILL
Various game features become more
difficult as the game recognizes ?
player's increased skill level.

OFF = Disabled
*** ON = Enabled

55) S-K-I-N-S-!
This adjustment determines whether or
not a letter is added to S-K-I-N-S-!
at the end of the game.

EASY - ADD A LETTER IF S-K-I-N-S
IS NOT ALREADY SPELLED.

*** MEDIUM - ADD A LETTER IF S-K-I IS
NOT ALREADY SPELLED.

HARD - DO NOT ADD A LETTER.

56) HIGHEST HOLES-IN-ONE TO DATE
o - 99 (default is 10).

14
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lamps

9600

PRINT
Bookkeeping - aIl values
Short Bookkeeping - first 8 values

PRINTER SET-UP
Type - NSM DATA or SERIAL
Baud Rate - 1200, 2400, 4800,
Data - 7 bit or 8 bit
Parity - none, even, or odd

BURN-IN
This function can be used to
continuously exercise aIl the
and solenoids in the game.

ID NUMBERS
Two six digit numbers can be
entered in permanent memory during
this step. One is a GAME ID and the
other is an ARCADE ID. These two
ID's appear on aIl printouts. Also
the GAME ID number will appear in
the display on power-up. The left
and right flipper buttons alter the
digit value and the credit button
enters the displayed value into
memory and then proceeds to the
next digit position.

D.

A.

c.

the

III. TEST MODE
IV. UTILITIES

Dogs Round Use the left flipper button to choose
(highlight) a function and then the
right flipper button to select or
change the value of the function. Each
utility is described below.

ON

59) HOLE-IN-ONE AWARD
Award an extra baIl for reaching
hole-in-one threshhold or score
20,000,000.

OFF - Award 20,000,000.
*** ON - Award extra baIl.

57) REDUCED SCORING
*** OFF = Bonus in Cats and

is incremented by
25,000,000.
Super Jackpot award is
300,000,000.
Tee'd Off Round maximum
award is 30,000,000.
No maximum limit for Coconut
bonus.
Bonus in Cats and Dogs Round
is incremented by B.
10,000,000.
Super Jackpot award is
100,000,000.
Tee'd Off Round maximum
award is 20,000,000.
Coconut bonus maximum is
50,000,000.

58) G-O-P-H-E-R
This adjustment determines whether or
not a letter is added to G-O-P-H-E-R
at the end of the game.

EASY - ADD A LETTERIF G-O-P-H-E
IS NOT ALREADY SPELLED.

*** MEDIUM - ADD A LETTER IF G-O-P IS
NOT ALREADY SPELLED.

HARD - DO NOT ADD A LETTER.

60) HOLE-IN-ONE AWARD LEVEL
The threshhold at which an extra baIl
or 20,000,000 is awarded AND when the
QUICK-PICK light is flashed.

VERY EASY 4 / 6
EASY 5 / 7

*** MEDIUM = 6 / 8
HARD 7 / 9
VERY HARD = 8 / 10

61) TARGET BANK RESET
This step determines whether or not
the drop target bank resets
automatically after the end of a round
or multiball.

ON - AUTO RESET
*** OFF - NO RESET

62) GOPHER WHEEL BONUS
This setting determines whether or not

~ the Gopher Wheel will spin at the end
of each player's game for a possible
5,000,000 point award.
*** ON - ENABLED

OFF - DISABLED

V. TOURNAMENT MODE
The Tournament Mode switch provides a
simple way to alter sorne of the normal
game settings in order to provide for
tournament play. The switch is located
on a circut board just inside the
front door of the game to the lower
left. The game must be in agame over
condition in order to recognize the
switch changing states. When the
switch is moved to the "ON" position
with the front door open, four
Tournament Mode adjustments will
appear on the display. These
adjustments can be altered by using
the left flipper button to select the
function and the right flipper button
to alter the current setting. Once
these settings have been chosen they
will remain in permanent memory so
that aIl that has to be done each
subsequent time that tournament play
is desired is to move the switch to
the "ON" position. When the Tournament
Mode settings are in effect they

15
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The switch is actuated when the front
door is closed. with the front door
closed, aIl bookkeeping steps are
incremented normally. When the front
door is opened aIl bookkeeping steps
are frozen at their current values.
Any credits that are added with the
front door open are recorded in the
SERVICE CREDITS bookkeeping steps.

SOUND ADJUSTMENTS
The speaker(s) output is controlled
by the volume control located on a
circuit board just inside the front
door of the game to the lower left.

III. TEST MODE

SERVICE SWITCHoverride the normal Game Adjustment
settings. When the switch is moved to
the "OFF" position, aIl the normal
Game Adjustment settings are back in
effect.

NOTE: Even if the game will not be
used for tournament play, this switch
can be used to provide an easy way to
set the game for FREE PLAY without
affecting any other game settings by
setting the remaining three Tournament
Mode adjustments to "NORMAL".

Each Tournament Mode adjustment is
described below.

*** = Factory Default Setting

1) FREE PLAY
*** OFF = Credits are required to

start agame.
ON = Agame may be started

without any credits posted.

Turning the volume control counter­
clockwise will decrease the volume.
Turning it clockwise will increase
the volume.

POST ADJUSTMENTS
2) GAME FEATURES
*** NORMAL = Normal play.

TOURNAMENT =
Various game features are
altered as described below
in order to ,provide the same
odds for aIl players.
a) The SKINS! carryover feature

resets to S-K-I at the
beginning of each baIl.

b) The Mystery feature always
awards "ADD 5 MIL TO BONUS".

c) The "GOPHER" feature is
disabled.

The posts located just above the left
and right outlanes can be postioned
for liberaljintermediatejconservative
play. The smaller opening produces
a more liberal play.

3) SPECIALjREPLAY
*** NORMAL = Normal play.

POINTS =
Playfield special awards
50,000,000 points. Match, High
Game to Date, and Score Replay
Level payouts are disabled.

4) EXTRA BALL
*** NORMAL = Normal play.

POINTS =
Extra BalI awards 20,000,000
points.
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IV. THEORY OF OPERATION
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IV. THEORY OF OPERATION

A. CONTROL BOARD (A1)
The Control Board is supplied with
5vdc (AlPI) from the Power Supply
(A2P2). The data contained in ram
(U3) is kept valid when power is
turned off by the lithium battery
(BATl) and controller (U6).

NOTE: When replacing either the
battery, ram, or the controller there
may be a message that appears in the
display on power up the first time
that indicates a low battery
condition. If this occurs, turn the
power off and back on again. The
board should power up normally this
time. If not, there is another
problem on the board.

The Control Board can accomodate
either a 27512 or a 27256 Eprom. JPl
must be installed for a 27512 or JP2
for a 27256 Game Promo A 4 Mhz
oscillator is configured using
U17,Rl,R2,C22,C23, and XTALI. The
oscillator output is then divided by
2 to a 2Mhz clock by U18 which is
used as the input clock to the 65C02
(Ul) microprocessor. The clock output

~ of Ul (pin 39) is used as a sync
signal for reading from or writing to
the peripheral devices.

Two versatile interface adapters
(U4,U5) are used to develop the
necessary control signaIs for the
system. The display connector (AlP3)
is comprised of several signaIs.
U4-l5 and U4-l7 are used as inputs
to receive data from the Display
Controller Board. Data is output to
the Display Controller Board by U7
(BDO-BD7) and then latched by pulsing
the DSO line at U9-4. The output at
DSI (U9-5) is used to reset the
Display Controller Board if it does
not respond to data output by the
Control Board.

The Driver Board connector (AlP2)
contains aIl the signaIs necessary to
operate the lamp and switch matrix
strobes, the lamp matrix returns, and
the solenoids. The lamp clear (LCLR),
lamp strobe (LSTB), and lamp strobe
data (LDATA) are generated by
U4-l2,U4-ll, and U4-l0 respectively.
The appropriate lamp return data

19

during each active lamp strobe is
output by U7 and latched into U5 on
the Driver Board by the lamp return
data strobe (LDS). The solenoid data
is output by U7 (BDO-BD7) and latched
into the appropriate Driver Board
device (Ul-U4) by the solenoid strobes
(SSO-SS3) .

The switch matrix returns are input
at AlP5, buffered by U19 and U20 and
then input to U4. Discrete inputs are
provided at AlP5 for the sIam, tilt,
and test switches.

The connection to the Sound Board
(AlP4) is made up of eight sound data
lines (SDO-SD7), a return line
(SRET), and a reset line (MR).

A reset circuit is configured using
U13,U14,R3, and C24. When power is
applied to the system, the
microprocessor reset pin (Ul-40) is
held low for approximately 10
milliseconds. The system can also be
reset by pressing the switch (SWl) on
the board. Whenever a reset occurs
the master reset signal (MR) (U18-9)
is held low until the display strobe
(DSTB) becomes active. At this point
the master reset goes high which
enables the peripheral ICIs on the
Display Board and Driver Board to
accept data.

A watchdog circuit is employed to
monitor both the display digit strobe
and the lamp strobe. This circui,t is
made up of Ull,U12,U13,U16,R5,R~,R29,
R32,R33,C20,C2l,C28, and C29. If
either the display strobe (DSTB) or
the lamp strobe (LSTB) is missing for
330 milliseconds the system will be
reset. The system will also be reset
if the supply voltage drops below
4vdc. This voltage monitor is
configured using U2l,VRl,Dl,D2,R34,
and R35.

B. POWER SUPPLY (A2)
The transformer panel delivers l2vdc
to the input of the power supply. The
regulated output voltage should be
set to 5vdc by using potentiometer
R3. This voltage is then supplied to
the Control Board (Al), Driver Board
(A3), Display Board (A4), Sound Board

GOTTLIEB®



IV.· THEORY OF OPERATION

(A6), Display Controller Board (A8),
and any other auxillary board
which may require it.

c. DRIVER BOARD (A3J
Two voltages are supplied to this
board at A3Pl. The 5vdc is supplied
from the Power Supply (A2) and the
20vdc is supplied from the
transformer panel. The 20vdc is used
to source the controlled lamps and
the switch matrix. The Driver Board
receives its data at A3P2 from the
Control Board (AlP2). Solenoid data
is latched into Ul-U4. Lamp return
data is latched into U5. Lamp and
switch strobe data is shifted through
U6 and U7. The comparators (UlO,Ull)
are used to protect the MOSFETS
(Q33-Q49). If a sensed input voltage
exceeds the reference voltage (Vref),
the corresponding MOSFET is turned
off immediately following the lamp
clear pulse (LCLR) suppliedby U12
thus limiting the dutY cycle. If the
master reset signal (MR) is held low
aIl lamps and solenoids will be
disabled.

D. DISPLAY CONTROLLER (AS)
This board is comprised of the power
supply section and the digital
section. The power supply is used to
generate the necessary voltages that
are required to power the Display
Board. AlI voltages are input at A8Pl
and then output to the Display Board
at A8P2.

The digital section controls the
information which appears in the
display and also the refresh of the
display information. The clock
circuit runs at 3.579 MHz and is
divided by two through U5 and then
fed to the microprocessor (Ul-37) as
the master clock. The LED on the
board will flash if the
microprocessor (Ul) is running
properly. A controller chip (U2) is
used to refresh the Display Board
independent from the code which is
being executed by the microprocessor
(Ul). Ul uses the data bus during the
phase 2 portion of the clock while U2
uses it during the phase 1 portion.
The address lines from both Ul and U2
are multiplexed through U9-Ull to
determine which device has control of

the ram (U4). The necessary data is
then output to the Display Board at
A8P4. Data is both transmitted and
received from the Control Board at
A8P3. If the Control Board cannot
successfully communicate with the
Display Controller Board it will
attempt to reset the Controller Board
by sending a negative going signal on
A8P3-l4 (DSl).

E. DISPLAY BOARD (A4J
The Display Board consists of a 128
column X 32 row gas plasma display.
The drive electronics located on the
backside of the board convert low
voltage seriaI data in to high
voltage parallel data out for driving
the display. The column drivers
conta in output latches so that column
data for the following row can be
entered while the present row is
being displayed. AlI voltages
required by the display are input at
A4Pl. AlI control signaIs needed to
multiplex the display are input at
A4P2. The Display Controller Board
sends 128 bits of seriaI column data
on the SDATA line for every row of
display information. The data is
shifted through the driver IC'c by ~

the dot clock signal (DCLK). The
column data for a particular row is
then latched by the column latch
(CLATCH) signal. The row clock (RCLK)
signal is used to clock the row
driver data (RDATA) through the row
driver IC. There is only one active
row at a time. Between rows the
display enable (DE) signal is used to
prevent the display from flickerlng.

F. SOUND BOARD fA6)
The Sound Board consists of two 6502
microprocessor systems, a dual DAC, an
input port to receive commands from
the system Control Board, and a low
level audio output at A6P2-9 which is
sent to the summing amplifier located
on the Auxiliary Sound Board (A20) for
amplification.

The Sound Board requires three supply
voltages +5vdc, +12vdc, and -12vdc. Ir
addition, a power-up reset signal is
required from the Control Board. If a
manual reset is desired, pressing SW2
will reset both processors.

20
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IV. THEORY OF OPERATION

A 4MHz oscillator is configured with
Rll, R12, C14, C15, C22, XTALl, and
Tl. This clock is then divided down by
SI into either a 2MHz or lMHz clock
signal for the processors NI and T3. A
250 KHz clock signal from SI-Il is
used by the programmable timer section
consisting of N5, H5, T5, and K5.

Eight lines from the Control Board are
input at A6Pl on the Sound Board and
sent to the two input code latches A3
and B2. When any of these inputs goes
low (except for A6Pl-9 when JP7 is not
installed) A2-8 goes high which causes
the input code data to be latched into
A3 and B2. Also at the same time the
flip-flops contained in A4 are clocked
which cause the IRQ input of each
microprocessor to go low. The outputs
of A4 will remain in the low state
until each flip-flop is cleared by a
signal from its associated
microprocessor after each IRQ is
processed.

The Sound Board is designed to
accomodate different types of Eproms.
Jumpers JPl, JP2, JP3, and JP4 should
be set to their proper positions based
on the density of the Eproms being
used.

G. AUXILIARY SOUND BOARD (A20J
The Auxiliary Sound Board contains a
sound generator YM2l5l (U9) and a
sound/speech generator MSM6295 (Ul).
Both of these IC's operate under the
control of the T3 microprocessor on
the master Sound Board (A6). The
sound generator YM2l5l responds to
its commands by sending seriaI data
to the YM3014 DAC (UlO). The DAC then
converts this data into an ana log
signal which is filtered through a
series of op-amps and then sent to
the main summing amplifier (Ull).

A 74HCT74 IC (U6) is used to divide
the 4 MHz clock signal present at
A20P4-9 into both a 1 MHz and 2 MHz
signal which is selectable via JP3
(2 MHz) or JP4 (1 MHz). This signal
is then used as the master clock for
the speech generator (Ul). When the
speech generator (Ul) receives a
command, it then retrieves its data
from the Eproms (U4, U5). The analog
output at pin 36 (DAO) is then sent

21

through an active filter network and
then to the main summing amplifier
(Ull) .

The output of the main summing
amplifier (Ull-7) is input to a
voltage controlled amplifier (VCA)
(U13). The volume is controlled by a
potentiometer located just inside the
front door of the game. The
potentiometer acts as a resistor
divider which supplies a 0 to 5 volt
signal to the VCA at U13-2. The
output of the VCA is then sent to
Auxiliary Power Supply (A5) for
amplification.

H. SENSOR BOARD fA15J
This board is used to detect if any
flipper is energized and then inputs
the data to the Control Board to be
processed. This board therefore
eliminates the need for a second
switch to be used on the flipper
assembly itself. Ul is an optocoupler
device which converts the input
signal from the flipper circuit when
energized to a signal which can be
recognized by the Control Board as a
valid switch closure.

1. OPTICAL INTERFACE (A25J
The optical interface assembly
generates and receives the infrared
light pulses needed to optically
detect the baIl breaking an infrared
light beam. It also provides a visual
indication that the interface
assembly is functioning properly.

This method of detection transmits
infrared light pulses from an opto
LED to an opto phototransistor
receiver. The LED light pulses are
generated from a switch strobe that
is buffered and current amplified by
two sections of the LM339 voltage
comparitor (output pins 1 & 2) and
transistor Q2.

When no baIl is present, the light
pulses reach the opto receiver which
passes the pulses 180 degrees out of
phase with the switch strobe on to
two additional sections of the
comparitor (pins 9 & 10). Because the
strobe pulses and receive pulses are
out of phase, they cancel at
resistors RI & R3 and keep comparitor

GOTTLIEB®



IV. THEORY OF OPERATION
output pin 13 high therefore
preventing Q1 from passing strobes on
to the switch return line.

As a baIl passes between the opto
transmitter and receiver, the light
beam is broken. Now, with no out of
phase pulses coming from the
receiver, the strobe appears at
comparitor inputs 9 & 10. Comparitor
output pin 13 begins pulsing low and
passes the strobes through Q1 to the
return line to signal a closed
switch. Also positive strobe pulses
at output pin 14 of the comparitor
turn Q3 on and light LED D2. D2 lit
indicates a broken light beam and a
closed optical switch.

J. SMART SWITCH™ (Piezo Film Sensor)
These devices take the place of the
the normal contact point type switches
used for sensing the ballon various
different devices in the game. These
devices should not require any
adjustment. DO NOT ATTEMPT TO ADJUST
THE WIDE CANTILEVER BEAM used in a
switch assembly. This could cause
permanent damage to the device. The
lifetime of these switches has been
determined to be over 10 million

cycles. The main advantage of these
switches is the fact that they cannot
be contaminated by such elements as
moisture, dust, or smoke. Each switch
assembly consists of a wide cantilever
beam which has a piezo film sensor
element laminated to its surface. When
this beam is deflected, it induces a
strain on the laminated piezo film
sensor element. As the beam is
returning to its rest position it
generates an output voltage which
triggers the on board circuit. This
circuit then generates a momentary
output which resembles that of contact
points being closed. The switch design
used in roI lover and spot target
applications generates an output
signal as the beam which contains the
piezo film returns to its rest
position after it is actuated. The
switch design used for pop bumpers
generates an output signal as the beam
is deflected in order to provide an
immediate response by the pop bumper
solenoid. This immediate response type
of switch can be distinguished from
the other because either the film
itself or the printed circuit board
will be colored blue. BE CAREFUL not
to interchange these two different '-
types of switches.

r--------------,
PIEZO 1 2N7002 0 +V STROBE 1Pl

1
F--=IL:;.,;M-<I,.......10~OIhME;c:.G_~G~ RETURN:, "'-'-1--.----.11---"::"::":"::':"::':"':>-:;' 2

1 100MEG 1
1 1
L ....J

SCHEMATIC REPRESENTATION

22

GOTTLIEB®



~.

NOTES

23

GOTTLIEB®



v. GENERAL INFORMATION

B. WIRE COLORS ARE SHOWN
AS NUMBERS:

A. PRINTED CIRCUIT BOARDS
ARE DESIGNATED AS
FOLLOWS:

Al - Control Board
A2 - Power Supply
A3 - Driver Board
A4 - Dot Matrix Display
A5 - Auxiliary Power Supply
A6 - Sound Board
A8 - Display Control1er

All - Auxiliary Driver Board
A13 - Resistor Board
A15 - Sensor Board
A16 - Filter Board
A17 - Diode Board
A20 - Auxiliary Sound Board
A22 - LED Board
A25 - optional Interface Board
A26 - Game Controls Board
A27 - Communications Adapter (Optional)

Printed circuit board connectors
will be labeled AX-JX. For example,
A3-J4 is the connector J4 to the
driver board (A3).

C. FUSE AND COlL INFORMATION

o Black
1 Brown
2 Red
3 Orange
4 Yellow
5 Green
6 Blue
7 Violet
8 Gray
9 White

For example, 688 is a BLUE­
GRAY-GRAY striped wire.

TRANSFORMER PANEL

Fl Line Input llOV AC 8 Amp SLO-BLO
220V AC 4 Amp SLO-BLO

F2 Primary Power llOV AC 5 Amp SLO-BLO
220V AC 2-l/2 Amp SLO-BLO

F3 Display 3/8 Amp SLO-BLO
F4 Display 3/8 Amp SLO-BLO
F5 Power Supply 2-l/2 Amp SLO-BLO
F6 Controlled Lamps and Switches 10 Amp SLO-BLO
F7 Solenoids 8 Amp SLO-BLO
F8 Lightbox Illumination 15 Amp
F9 Playfield Illumination 7-1/2 Amp
F10 Auxiliary Power Supply 3 Amp SLO-BLO
Fll Auxiliary Power Supply ~ .. 3 Amp SLO-BLO

NOTE:
FUSE DESIGNATIONS F12 THRU F14 NOT USED.

24
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v. GENERAL INFORMATION

PLAYBOARD FUSES, COILS/COLORS/SLEEVES

FUSE RATING PART NO. USAGE COIL/COLOR SLEEVE

F15 1 AMP SLO-BLO EL-6 POP BUMPER (Q1) 17876 (TAN) 5064

F16 1-1/2 AMP SLO-BLO EL-24 LEFT KICKING RUBBER (Q2) 5195 (WHITE) 5064

F17 1-1/2 AMP SLO-BLO EL-24 RIGHT KICKING RUBBER(Q3) 5195 (WHITE) 5064

F18 1 AMP SLO-BLO EL-6 TOP KICKING RUBBER (Q4) 17876 (TAN) 5064

F19 2-1/2 AMP SLO-BLO EL-21 BOTTOM LEFT FLIPPER 25959 (RED) 5065

F20 1-1/2 AMP SLO-BLO EL-24 TOP RIGHT FLIPPER 27642 (YELLOW) 5065

F21 2-1/2 AMP SLO-BLO EL-21 BOTTOM RIGHT FLIPPER 25959 (RED) 5065

F22 1/2 AMP SLO-BLO EL-20 BALL RELEASE (Q28) 26451 (YELLOW) 5065

OUTHOLE (Q29) 26451 (YELLOW) 5065

HOLE (Q5) 26450 (PINK) 5064

F23 1/2 AMP SLO-BLO EL-20 PLUNGER GATE (Q6) 26451 (YELLOW) 5064

F24 2 AMP SLO-BLO EL-7 5 BANK RESET (Q7) 19300 (ORANGE) 25605

F25 2 AMP SLO-BLO EL-7 TOP UPKICKER (Q8) 16570 (GREEN) 21411
i

(Q9)F26 1 AMP SLO-BLO EL-6 CENTER UPKICKER 17876 (TAN) 21411

F27 1/2 AMP SLO-BLO EL-20 BOTTOM UPKICKER (Q10) 26450 (PINK) 21411

25
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D. COlL CHART

v. GENERAL INFORMATION

SOLENOID COILS

PART WHERE RESISTANCE NUMBER WIRE WRAPPER
NUMBER USED (OHMS) OF TURNS GAUGE COLOR

A-19300 GENERAL 7.8 1075 #25 ORANGE
PURPOSE

A-5195 GENERAL 12.3 1305 #26 WHITE
PURPOSE

A-16570 GENERAL 15.5 1450 #27 GREEN
PURPOSE

A-17876 GENERAL 24 1750 #28 TAN
PURPOSE

A-26450 GENERAL 42 2400 #29 PINK
PURPOSE

A-26451 GENERAL 65.8 3000 #30 YELLOW
PURPOSE

A-26926 3-BANK 32.8 2650 #27 BLUE
RESET

A-29876 FLIPPER 2.36/202 560/3325 #23/#33 ORANGE
(NEW UNIT)

A-25959 FLIPPER 3.85/202 720/3325 #24/#33 RED
(NEW UNIT)

A-26646 FLIPPER 4.57/201 725/3470 #25/#33 BLUE
(NEW UNIT)

A-28740 FLIPPER 6.02/207 790/3600 #26/#33 TAN
(NEW UNIT)

A-27642 FLIPPER 9.1/203 950/3700 #27/#33 YELLOW
.

(NEW UNIT)

A-27643 FLIPPER 11.4/202 960/3670 #28/#33 GREEN
(OLD UNIT)

A-27926 GENERAL 64.7 3475 #29 BLUE
PURPOSE

RELAYCOILS

PART WHERE RESISTANCE NUMBER WIRE WRAPPER
NUMBER USED (OHMS) OF TURNS GAUGE COLOR

A-26452 DROP TAR. 137 2450 #35 PINK
TRIP

A-16890 GENERAL 231 4000 #35 ORANGE
PURPOSE
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DIODE BOARD (AI7)
COMPONENT LOCATION

FILTER BOARD (A16)
COMPONENT LOCATION

PAmNUMBER

FILTER BOARD (AI6)
PARTS LIST

REFERENCE DESCRIPTION

18uu

DIODE BOARD (AI7)
PARTS LIST

10 18 10

@ ~ ~~~~~~~~ ~ ~~~~~~~~ ©
© 1990 PREMIER TECffiCL((;V "LL RIGHTS RESERVEO.

@~ ~~~~~'~'~'~"~~';~~~~~~ @
17P1 A17P2

9 9

REFERENCE DESCRIPTION PATrT HUMBER

11.17
DI-D32
Pl, P2
RI-R4

Diode Matrix Assembly
Diode, IN4148
Header, 18 Posi ticn
Resistor, 220 OHM, 5\, 1/4W
Circuit Board Support (4)

MA-1448
XO-261
XO-916
XO-21
23984

Cl
01
R1
Pl

FILTER BOARD ASSEMBLY
CAPACITOR, 2200UF, lOOV
DIODE, 1N5401
RESISTOR, 24K OHM, 5\, 1f4W
HEADER, 4 POSITION
CIRCUIT BOARD SUPPORT (4)

MA-1745
XO-92J
XO-26J
XO-10
XO-909
2J984

RESISTOR BOARD (A13)
COMPONENT LOCATION

TOURNAMENT VOLUME

OFF 1 n ION Il
.:l.:lO NO

1N3W~N~n01 3WnlOA1S31

TEST

GAME CONTROLS BOARD (A26)
COIVIPONENT LOCATION

n
1

N
'li
UI....
N

o

o

12 -{][J-.. 3-{]D-7

11-0-5 2-{]D-8

10~6 l-ŒD-9

11-0-6 I-D-8

l1-o-121-D-7

ll-CJ-l ll-D-7

o

o

RESISTOR BOARD (AI3)
PARTS LIST

GAME CONTROLS BOARD (A26)
PARTS LIST

REFERENCE DESCRIPTlON
Game Controis Board (1.26) MA-1851
Potentiometer, lOK OHM, 20\,15W XO-1194
Pushbutton Switch XO-897
Slide Switch XO-119J
Header, 8 position XO-920
Mounting Bracket 28619
Key Cap, YeIIow XO-1198

09
R4-R7
Pl

RESISTOR BOARD (A13)
DIODE, 1N4004
RESISTOR, 220 OHM,5t,lf4W
HEADER, 12 POSITION
SPACER, (4)

PART NUMBER

29643
XO-254
XO-21
XO-913
23984

DESCRIPTION PAmNUMBER
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

1--- M~}6-
-- --

IIA15Pl r - - - - - - --,
LEFT FLIPPER COlL 2 7 R2

4 \+48V OC SW. Rl

47K
Q1

17 2N~~061N41J'J10K

1
1/2W
JPl

RIGHT
FLIPPER COlL 3," 6 R5

1
3 \1 47K

1

Q2(SPARE) R4 4: 5
8

1
2N390S

1
10K L _________ .J 02

GROUNO 1/2W 1N4148
1

6
RETURN

15
RETURN

STROBE

~
2

L- ----- -------

SENSOR BOARD (A15)
SCHEMATIC DIAGRAM

SENSOR BOARD (AIS)
COMPONENT LOCATION

~ ,~O~ @

1 $' IDIitiit
@ Q'Q'"@

SENSOR BOARD (AIS)
PARTS LIST

REFERENCE

Dl, D2
JPl
Ql,Q2
!lI, R4
R2,R5
R3,R6
VI
A15Pl

DESCRIPTION

Sensor Board Assembly (AI5)
Diode, IN4I48
Jumper, Resistor, 0 OliM
Transistor, 2N3906 (PNP)
Resistor, 10K Ohm, 5%, 1/2W
Resistor, 47K Ohm, 5%, 1/4W
Resistor, 22K Ohm, 5%, 1/4W
le, Optocoupler, MeT6
Header, 8 Position
Spacer (4)

29

PART NUMBER

MA-I334
XO-261
XO-469
XO-588
XO-62
XO-30
XO-42
XO-IOOO
XO-911
23984
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
CONTROL BOARD (A1 JCOMPONENT LOCATION

P:5

2" 2

ô:
~I

C19

24

Pl

2

I~

l ,,1-----.-LJ-r---11 8

P6

I~

"'CD
"'~a:u

l:D ,.... nN

UI~ li Mlliii []
CD
U

I~ ~I Uu

~I
SI

U

1111

- SI '"- N U')n
U U a:a:

....
U

1 III

N
C)t. n"4» N
u a::a: u

I~
u

SISI -- ........ R22

~~ ~~ ~~l"'I-,--.:..P",5'--_-112

LJ

CONTROL BOARD (A1 JPARTS LIST
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER

BAT 1
CJ, C7-C18,
CJO-C50
Cl,C2,C4
C5,C25,C27
C6,C22,C2J
C19
C20,C21
C24
C28,C29
01-05
LED 1
RI
R2,R10,R11
R18,R28,RJO
RJ
R5,R6
R4,R7-R9
Rl2-Rl4
R15-R17
R19-R27,
RJ6-RJ8
RJ1
RJ2-RJJ
RJ4
RJ5
SIP1,SIP2

Control Board Assembly (Al)
Lithium Battery, LM24JO, JV
Capacitor, .01UF, +80\ -20\, 50V

Capacitor, O.lUF, +80\ -20\, 50V

Capacitor, JJPF, 10%, 50V
Capacitor, 100UF, +80% -20\, 10V
capacitor, 1UF, 20%, 50V
Capacitor, .022UF, 10\, 50V
Capacitor, 1000PF, 10\, 100V
Diode, 1N4148
LED, MV5752 (Red)
Resistor, 22 MEGOHM, 5\, 1/4W
Resistor, 10K OHM, 5\, 1/4W

Resistor, 560K OHM, 5\, 1/4W
Resistor, JJOK OHM, 5\, 1/4W
Resistor, JK OHM, 5\, 1/4W
Resistor, 2.2K OHM, 5\, 1/4W
Resistor, J.JK OHM, 5\, 1/4W
Resistor, 4.7K OHM, 5\, 1/4W

Resistor JJO OHM, 5\, 1/4W
Resistor, lOOK OHM, 5\, 1/4W
Resistor, 1K OHM, 5\, 1/4W
Resistor, 100 OHM, 5\, 1/4W
Resistor Pack, 10K OHM X 7, 5\, 1/4W

MA-19J4
XO-925
XO-229

XO-2JO

XO-896
XO-211
XO-746
XO-87J
XO-296
XO-261
XO-270
XO-74
XO-18

XO-169
XO-47
XO-23
XO-27
XO-J8
XO-7

XO-34
XO-45
XO-5
XO-28
XO-926

SIPJ,SIP4
SW1
U1
UJ
U4,U5

U6
U7
U8
U9,U10
U11
U12
U13
U14
U15,U16
U17
U18
U19,U20,U21
VR1
XTAL1
AlPI
A1P2,A1PJ
A1P4
A1P5
A1P6
A1P7

Resistor Pack, 4.7K OHM X 8
Switch, N.O.
IC, 65C02P2, CPU, 2MHZ
IC, 6264LP, 8K X 8, Static Ram
IC,6522AP, Versatile

Interface Adaptor (VIA)
IC, 051210, Non-Volatile Controller
IC, 74HCTJ7J, Octal Latch
IC, 74HCT1J8, Decoder
IC, 74HCT1J9, Dual Decoder
IC, 74HC12J, Dual Multivibrator
IC, 74HC161, Binary Counter
IC, 74HC14, Schmitt Hex Inverters
IC, 74HCl1, Triple IIAnd l1 Gates
IC, 74HCOO, Quad l'Nand '' Gates
IC, 74HC04, Hex Inverters
IC, 74HC74, Dual "0" Flip-Flop
IC, LMJJ9, Quad Compara tors
Zener Diode, 1N5225B, JV, 5\
Crystal, 4MHZ
Header, 6 Position
Header, 20 Position (Ribbon)
Header, 10 position
Header, 18 position
Header, 24 position
Jumper, Resistor, 0 OHM (2)
Socket, 28 Pin Dip

XO-161
XO-897
XO-927
XO-781
XO-929

XO-9JO
XO-931
XO-9J2
XO-9JJ
XO-9J4
XO-9J5
XO-9J6
XO-9J7
XO-782
XO-888
XO-9J9
XO-58J
XO-269
XO-J66
XO-910
XO-940
XO-912
XO-916
XO-1201
XO-469
XO-5J6
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•

-

U2
GPROM
27256

OR
27512

YO._
4
----'

07 19 07
06 lB 06
05 17 05
04 16 04
03 15 03
02 13 02
Dl 12 DI

DO ...,...'''---_--=0'''0..

R4
3K

J.14

+5V

+5V

R30
10K GNO

>--+5V J.6

~
17~

14 -=-
9 B

7 U17D
.". HC04

AOORESS BUS
+5V

27512 27~~6+r?
AI5 JPl JP~(o.~L vc~6 -=-

A14 27 A15/Vpp
F=--~o-lAI4
I-':'A~13,---_2,,"6~ A13

A12 2
F A-:-:;11;----='2::-l3 A12
F

A
-'-'W'---":'2"-l1 AlI

"""'A'='9'----2~4:'-l A10
AB 25 A9
A7 3 AB

I-7A-::-6 ----:4;-1 A7
I-7A~5----:5':-l A6
FA.::-4--....:6~ A5
F A=-3----;7:;..J A4
I-7A~2----;B:--I A3
F A=-l----;9~ A2

AO 10 AI
P~---!.::~AO

~OE
~ëË

GNO

A14 3
...-,A"'"'13=----2::-1 Al
I-:'A7.,5::-------';-1j AO
H'--=--------'--jE

-

+5V

U7 • C7...01UF
74HCT373 t20i~

07 3 Vcc 2 B07
".II-~D';'6--'I~B DO QO EI9;---;B~0'""6"--

05 4 07 Q7 5 B05
04 17 Of QI 16 BD4
03 7 06 06 6 B03
02 14 02 02 15 B02
DI B 05 Q5 9 BOf

--='"':--'=-1 03 03 F:---:=c''t!
DO 13 04 Q4 12 BOO

11----'--'-lLE
GNDŒ

-WT'
UfOA +~5VI

74HCT139 CIO (.O~
,-....,.,J..:..:16:........, .".

Vcc

DATA BUS

+5V

+++--I~~ A IPl-3,.-+-. A IPl-4­

~AIPl-2

r-----------,
1 GATES NOT USEO 1

I~BI1 10 1
1 U16C 1
1 1

1 HCOO 1
1 12 1

'~'I1 13 1
1 Uf6D 1
1 ~ HCOO 1L J

R9
3K

U17C Uf4C

45
HC">04o=6~+-_~"'-l~HC11

R/W ~.,

07
26 07

RB 27 06
3K 06

26 05
4 IRQ 05

29 0404
6 NMI 03 30 03

+5V 02 31 02

Dl 32 Dl
R7 33 DO
3K DO

~ SO 82 ~
~ ROY R/Vi ~

Vss Vss

f~21 -
-
--
--
-

-----. A fPl-5

.. AfPl-f

U12
74HC161

+5V

~OO
..-i Of
~02
..-§. 03 Q3

GNO

U168 CI2
HCOO ~~ +5V

+5V C16 .".

.0IUF 16 M
14 q .-!,. MR Vcc PE 9

6 7 CEP CET 10
~CP

7

4
5

~--

R6
330K

C20
tUF

C~

~B

Ulf8 +~V
74HC123 ,

+5V
UllA i

r-74...:..:H...:..:C...:..:12:...:.3_-+:-:I,.--_-+-c1--11~F
116 R5-=-

Vcc 330K
R/C ~

1 - 13
,--------,:---'-iA GNO 0 ~"-----,

U13E ~ RD
HC14 R32

li>
C2B lOOK

11 ff 10 2 B

1000PF
1

1

1

1

1

U13D ~ RD 7R/C c--<

~
HC14 R33 C2t

B C29 lOOK tUF
9.fT 10 B C~

l 'OO"~,A__.O. 5

~==;lCONTROL BOARD (Al)

~I =-==-..,.,.,.,~:;-
3 WOOG INHIBIT

+5V
1 ._-+-----.-----i. (SOURCE)
2 RI6 Vcc

• Ct9~ ~.~ 10K +1.6V~ioo C36 t--~-~(SOURCE)
UF .0IUF r V,ef

6'_-+---' RI9.~C39: ==: -=- 4.7Kr.01UF

i ~

1

1--- --- --R-'~ :-~8'" -56 +~46~F ---+5-V-- ---

1 22MEG "IOK 'D 4 55 Vcc Uf8A • CI.

./ 1 3g~~± l §~~F 1 RD 74-HC74- ~~F

1

111~~ ,; 3 CP 0. 'l~ 37 80VCCAAA1:;:~22~~2~5::::::::=~~:1~:
~---VIJ.I~~ 12

0 GNO Ci: ... ~;~
Uf7E Uf3F -=- PF-=-177 A12 20 Ali

HC04 HCf4 -=' :,~ :~19~===A~1~0:

1

A9 18 A9
17 A6

Uf A61-:'::16,-------"A~7-1

+5V +5V +5V 65C02 A717:15:-------:A'::-6-1
02 DI Uf3A A6 ~'----':':'-"

1

R34 A5 14 A5
IN4146 IN4146 HCf4

... lK CI3 ~F CI4 ~UF A4 ~13,--_~A,=-4..

"*- ... 1 101'-.. 3 56§~ .['> 14 3 t4.". :; :~:~~===j:~~:

1

+5V ~~1 ~:~"Il3 1 ff 3 ff 4; 6 40 RES Al 10 AA~
lN5~2V~58JR:'>5 _12 I

C24
-=-7

2
Uf38 -=-7 +5V AO i-'<-9__= ..

... t OO -SWl î __ .022UF HCf4 Uf48

1

.". U2fC .". HClf
LM339 +5V

R29
10K

~
Uf6A
HCOO
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

.....
DATA BUS .....- ,

A,
+5V -SWITCH MATRIX +5V

U3 ~(O'T RETURNS

20~~6264LP 20 -=-
1 19 07 A3 35 Vee 9 RET. 7 A3 35 Vee 9

A12~ A14 07 RS3 PA7 RS3 PA7 ~18 06 A2 36 RS2 8 RET.6 A2 36 RS2 PA6
A10 21 A12 06 17 05 A1 37 PA6 7 RET. 5 At 37 ~
A9 24 Al0 05 16 04 RSI PA5 AO 38 RSI PA5 '"6

A9 04 AO 38 RSO PM 6 RET. 4 RSO PM 1--'--
..Q1. A8 25 A8 03 15 03 PA3 5 RET. 3 PA3 c..L..
~

A7 3 A7 02
13 02

U4 PA2 4 RET. 2
U5 PA2 4-

~
A6 4 12 01 3 RET. 1 ~A6 Dl 6522 PA1 8522 PAl

D4 A5 5 11 DO 2 RET. 0 2
D3 A4 6 A5 DO PAO PAO 40
D2 A4 - 39 EXI ~ ra AfP6-12 AND AfPl-6

CAl "....:..=..-
A3 7

A3 ( ----""All/WE--== A2 8 23 07 26 CA2
-J?J A2 07 07 26 07
....QQ. Al 9 AI 06 27 06 CAl 40 SLAM 06 27 06AO 10 27 JP3 JP4 Al1 05 28 14 TILT ~AO WE 05 28

04 29 05 PB4 13 TEST 04 29 05 CA2

03 30 04 PB3 03 30 04
~22 26 03 03 PB7OE Vee 02 31 12 LCLR 02 31 .1L

CE GNO Vcc 02 PB2 02 PB6
01 32 01 PB1 11 LSTB Dl 32 Dl PB5 ~

+5V 2011+4,. 28
DO 33 DO PBO 10 LOATA DO 33 DO PB4 .!t-

~
~ 6- 1 17

PB3
E....-

8 CEO VeeO U8
PB7 PB2
PB6 16 PBl -4--C3 Veel 051210 22 15 22 --- ~I.01UF R/W PB5 R/W POO

2 21 - ~ - ~-=- ; CE VBAT1 IRQ - IRQ CBld. LM2430 ~ m CB2 19 NMI ,.....2.1. RES CB2 JJ,.-.f! TOL +_ BAT 1 CSI 24 CS! ~GNO :l 3V ~-=- VBAT2 ~ e2 vs~S2 ~ e2 VssCS2 ~

R/W 9
~ ~,...!Q.j 8

l ,__J U15C, HCOO

- -

~~ T +5V +6 U18B
74HC74

-1 0 SO
'----- 3 A 12 0R10

Q.1...8 10K 13B07 4 P RD
B06 3 11

5 CP
B05

6 D
B04 7 1

+5V

~~
B03 8 S C9 ( .OH

U8 ~I U9A B02 p +5V
Ul7F 9 16 ~

74HCT138 C8~

~
74HCT139 BOl 10 L U9B VCC16 -=- 1 14 -=- BOO A 74HCT139

Vee 13 12 2 3 1 11 Y 15 ~E +5V E YOA6 3 ~

OsoL

- A2 E3 7 U15A C Y1 rl!:-A5 2 YO .iL- Al 3 13A1 U17B -=- HCOO Al 19 0 A1 Al Y2 r1Q.A4 1 14 AO 2 4
AO 'Yi 13

'~b:-
AO YO 5 OSl 13 N AO 14

AO Y3 ~
5 E2 'i'2

12 TI 14 T
Y3 Y2 6 OS2 15 R GND
Y4 11

Y3 7 OS3 16 0
Y5 10 U17A U15B L

~8

~ ~

~
..r-= 20 L U10B

f-E1 GNO
Y7 .l- I 2 13 11 -=- ~12 E 74HCT139 YO ~

U14A -- R A1 13 11
~8

A1 Y1 '10HC11 U150 MR AO 14 AO Y215 '9
HCOO

J
E Y3 f..=-

12
-

-

•
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r-
I1

SIPI

1

4.7K X 8,.--_. __ ... , 08
o.16,12Nl0L F- A3P5

, o.8,12N10L r*- A3P507 2'
1 SOL.7 - ~ SOL.t5-

1

06 3
' R69

1~
8 R77 1t+t--f- Il

1
05 4 ' 2.2K 2.2K 1~1,

1

04 5'
C19".0IUF C27 .0IUF,

03 6: o.7,12Nl0L r-*- o.15,12N10L ~,
02 7' SOL.6

R76 i'If; SOL.14

1 R68 ~
7 .2

Dl 8: 1, 1 2.2K 1 Il 2.2K l '--..71
1

DO 9 '
1

, 1
C18".01UF C26".01 UF, ,

~----- _J

r*- ~"'='
1 o.6,12N10L o.14,12N10L

1
+5V SOL.5 +5V

R75 ~
SOL.13 +5V

~IO.IUF R67 ~
6

~~
13

~~20Q
~2 2. 2Kl 20 -=- 2.2 Kl '-.:.7 1 20 -=-

Vcc 18 Vcc 18 VCt
4

07 07 18
07 07 ~ CH .01UF 07 r.!! C251\.01UF 07 19

07 07 07 07 f--
06 06 3

DO 00 .L.- o.5,12Nl0L &
06 3 DO 00 rL-- o.13,12N10L ~

06 3 DO 0.0 ~5

6
,05 05 '7 06 06 ~

R66 ~~
SOL.4 05 17 06 0.6 r!L-- ~

SOL.12 05 17 06 0.6 ~5 14
. 04 04 4

Q.l
5 04 4 Dl 5 R74 I~ 04 4 ~7 Dl

2.2K l '-..:7'
QI

2.2K 1 '-.:.71 01 Q.l

U1 C161\.01UF U2 C24 .0IUF U3
74HC273 o.4,12Nl0L ri*- 74HC273 o.12,12N10L

012 74-HC273I*-
15 R65 ~~

SOL.3

R73 ~
SOL.l1

4 15

8
03 03 14

05 05
D3 14 15 03 '4 05 ~

~2.2KI '\.....7
05 Q.5

~2.2K l '-..:71 0.5

9
02 02 7

02 02
02 7

02 0.2
02 7 02 Q2 ~..

01 Dl 13 ~ C151\.01UF 01 13 ,!L C23".01 UF Dl 13 04 ..!L.0 04 04

r*-
04 0.4 04

II
DO DO 8

03 03 ~ o.3,12N10L ~ ~ o.11,12N10L r*- ~ ~
SOL.2

03 0.3 03 0.3

R64~

,~"
R72 ~

SOLlO

~
3 16

13
SSO 11

CP_ Il CP

Slt2'8

MR GNO 2.2K1~ ~ GNO 2.2K] ~ 1 15 MR GNO

SS1~ 1 ~ 1 j;01 ,JO C14 .0IUF
4J0

C22 .0IUF
Vcc 02 ;f-19 +5V o.2,12N10L r*-

SIP2-7 o.10,12N10L SS2 SIP2-6 -=

20n
SOL.l SOL.9

... -=- R63 ~
2

R71 ~
17

1
+5V

2.2K l 2.2K 1 -- 9 +48V
C13 .0IUF C21".01UF

01

r*-I R57 o.1,12Nl0L r*- SOL.O
o.9,12N10L

SOL.8lOOK

R62 ~
1

R70 ~
18

'-- ~ .....
1

2.2K 1 2.2K 1
C12 .0tUF C20 ".01 UF

~I
5 -
2 +5VOC (SOURCE) Vtt

:: .~\~F
+ C8

:::lOUF
25V

1
4 - -:
6
~ +20VOC

3 ( SOURCE)
0--

-.' R94 + C47

1 R58 27K 100UF
6.81K 100V

A3P7

::::.~\LF
tOto

r-- +2.5VOC >-----
1 '---

+ C9 (SOURCE)
2 - 10UF R59 Vref

C46
3 - 25V 1K .01UF
4 - 1%

5
6 1---
7 ~
8 1----<

L ~ENOIO RE=~P=N=-
-- ---- -- -- -- -- --- -- -- -- -- -- -- -- -- -
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SIP2.33KX8
r----------- ------,

D24 +5V
l ,

?-
, ,

Q24,12Nl0L ~ A3P6 Q.32,12Nl0L A3P6 > > > : +5V
SOL.23~

'" ~
SOL.31""8

,,
--j .~~R85 ~ 10

1
1
'-- -- - - - 9-

2.2K l 2.2K l U4-11"'- 5 6 7 8 4 2 14 =
U3-11"'- Vcc 1

C35 .01UF C43".01UF
U2-1''--

QO

~
D31

o.23~L o.31,12Nl0L 1"* SOL.30
Ul-11'--

SOL.22

'" ~
QI

R84 ~
11 7 ,......J.~

Da

2.2K l 2.2K l " A3P2
r- LDATA 2 Db

Q2
2

C34 .0iUF C42 .01UF LST8 8 CP
D22 r*-

1

o.22,12N10L .r*" o.30,12Nl0L MR 9_

SOL.21 +5V

R91 ~1-+f-1-'
SOL.29 12 MR

h R83~
12 6 U6 Q3

~~ LDS

2.2K 1 2.2KI "-.7" 1 17 74HC164--=. 20 =
18 Vcc 3 Q4

~ D7
Q7 ~ C41 .0IUF WQ7 C33 .01 UF D7 Q5

~ D21 D6 3 DO QO
2

~
Q6QO o.21,12Nl0L .r*"" :- o.29,12Nl0L r-~ SOL.20 D5 17 SOL.28 GND Q7

Q6

R82 ~
13 D6 Q6 ~R90 ~ 5 LCLR

5 D4 4 Dl Ql -!-7Ql
2.2K 1 2.2K l '-..:..71

13 C32 .0IUF U4 C40 .0IUF

1C273 Q.20,12Nl0L & 74HC273 Q.28,12Nl0L r*SOL.19

R89 ~
SOL.27

15 R81 ~
14 4

+5V \
D3 14

Q5
15

Q5
~2.2Kl

D5
~2.2K l '-....:../ 1D2 7

D2 Q2Q2

~~~ C311\.01UF Dl 13 D4 Q4 ~ C39 .01UFQ4 14 =
~ Q.19,12Nl0L ~ ~ ...2.. o.27,12N10L

D27 SIP3
Q3 D3 Q3 l"*- 10K X 7 ,....!

Vcc
SOU8 A3P2

R88~
SOL.26 r----- --., Da

R80~
15 3 :2

8;f"
Q33 ...1. Db

GND 2.2K l 16 MR GND 2.2K] '-....:../ 1 :3
Q35

SS3r~IP2-5 1

!4 U7
J,!0 74HC16410 C30 .01UF C38 .01UF Q37

-= o.18,12Nl0L ~ Q.26,12Nl0L .r*-
i5 QO
1 Q39

SOU7 SOL.25 :6 8 CP

R79 ~
16

R87 ~
2 Q41

:7 ...-.2. MR
2.2 K l 2.2K 1 , Q43

- 9 +48V
1,.. _____ .1

Ql_1
C29 .01UF C37 .01UF 1

Q.17,12N10L ~ Q.25,12Nl0L r*
r-------~2

Q34
:3

Q2
SOL.l6 SOL.24

R78 ~
17

R86 ~
1 Q36

~ ..... :<1:- Q38 Q3
2.2K 1 2.2K l :5 GND

Q40
C28 .0IUF C361\.01UF '6 J:

17
Q42

Q44
------_.1

S IP4

1
IOK X 7

1
+5

NOTE: jDIODES DI THRU 032 INCLUSIVE
ARE SHOWN BUT NOT USED.

J
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S!4-3

13
HC164 D38 d 10 Ri410 11 110 1N4";'48 -Q4 A5 Y5

~
3.3K D46

11 13 fR37~
Q5a!lOL R22 IF;K

11*Q5
~

A6 Y6 §~6 IK 1Q6 -.LS4 LR5
GND Q7 ~ 0.37, 12P06 "--?

S!3-4

13
J~3.D..5W

7
GND R3D

+5V 560 '-...Y"17 J: !R38~1
~'~~~8 lK j~ -.LS5

14 ~~ D3~4 C 8 Ull, LM339

J
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~
Vcc
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lN4148 .... 12 3.3K D45

D7 Q7
1~

~. fR39~ l
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~ ,L- :4~ lR5DO 00 Q,49 2NfOL R21 10K LR4
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Q,40, f2P06 f

'0:48 12NfOLR20 i \b'K 1~
U7
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~R41& 1~3!l.5W
4

HC164 §~6 IK 1 .D3 14 15 R28
3 t 2 _LS8 D5 Q5

QO AI YI 4 ~ ~
560

o.41,12P06
, D2 02

UI~""~ D4 Q4 ~
III U9 SIP3-6

~ r2.
2 a

7406 fR42&
D3 Q3 D35 _ 4 RII

~~6 iK 1 ~ lN4148 3.3K
4 13 12 _LS9 C~ D43

Qi A6 Y6 3 MR GND
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GND Q,43, 12 P06 '-....::? t 14

D34 C 8 RIO

~ ~R44~
SIP3-7 IN4148 - 3.3K D42

§~g lK 1 -.LSII
1 Q,4~10LR18 î F0

2
K
I~

LRIIl Q,44,12P06 f - 2
R26 J~3!l.5W

SIP4-7 560

~1
+5V + Vref

Q,53 13 d 10 U10, LM339

MPSA13
D33 - R9

+5V 4 8

~
lN4148 .... 12 3.3K D41

~ 3 R61
Q~fOLRI7 i ~6K I~

LRO
R60 7 U12

2.2K 1

4.7K G 555 5
R25 '~3n,5W --560 '-'7

C44 I1c45
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ff>remie,·Technology
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
DRIVER BOARD 'A3) COMPONENT LOCATION

u

L

V)n >0"" ,....."" CD>O 0"0""" &<0 -0'- NCSl n- .... (\1 U"')r") -0....
....n ....n ....n ....n ....n U'ln U'ln "'.... ""..,. lf)4" "".... ""....
~~~~~~~~ŒŒŒŒŒŒŒŒŒŒŒŒŒŒŒŒ

If>
n
c

2

N
Il.

L

l
l

N n ...

'" '" '"a: a: a:
fi') >0 ,..... CD ()'\ & N
>0 >0 >0 >0 >0""" ,.....,.....
a: a: a: a: a: a: a: a:

n ...
..... .....

a: a:
If> '"CI) CI)
a: a:

~ :::
a: a: a: a:

N
0- 0­
a: a:

0­
a:

........
U

DRIVER BOARD (A3JPARTS LIST
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER

1

C1-C7
CS
C9
CIO, C11
C45,C46
C12-C44
C47
DJJ-D48
Q1-QJ2,
Q45-Q52,Q54
QJJ-Q44

Q53
R1-R8
R9-R16
R17-R24
R25-R32
R33-R44
R45-R56
R57

Driver Board Assembly (A3)
Capacitor, 0.1 UF, +SOI -201, 50V
Capac1tor, 10UF, 201, 25V
Capacitor, 10UF, +SOI -201, 25V
Capaci tor, . 01UF, +SOI - 201, 50V

Capacitor, .0IUF, 101, 50V
Capacitor, 100UF, 201, 100V
Diode, 1N4148
Transistor, RFP12NIOL, OR IRL530,

N-Channe1 MOSFET
Transistor, RFP12P06, OR IRF95Jl,

P-Channel MOSFET
Transistor, MPSA13, Dar11ngton
Resistor, 10K Ohm, 51, 1/4W
Resistor, 3.3K Ohm, 51, 1/4W
Resistor, 3 Ohm, 51, 5W
Resistor, 560 Ohm, 51, 1/4W
Resistor, 1K Ohm, 5%, 1/4W
Resistor, 330 Ohm, 5%, 1/4W
Resistor, lOOK Ohm, 51, 1/4W

MA-1358
XO-230
XO-127
XO-225
XO-229

XO-696
XO-958
XO-261
XO-947

XO-948

XO-304
XO-18
XO-38
XO-942
XO-36
XO-5
XO-J4
XO-45

37

R58
R59
R60
n'61-H93
R94
SIPI
SIP2
SIP3
SIP4
U1-U5
U6-U7
U8-U9
UIO-U11
U12
A3P1
A3P2
A3P3
A3P4
A3P5,
A3P6
AJP7

Hesistor, 6.81K Ohm, II, 1/4W
Resistor, 1K Ohm, 1%, 1/4W
Resistor, 4.7K Ohm, 51, 1/4W
Resistor, 2.2K Ohm, 51, 1/4W
Resistor, 27K Ohm, 51, 1/4W
Resistor Pack, 4.7K Ohm X 8,51, 1/4W
Resistor Pack, 33K Ohm X 8,51, 1/4W
Resistor Pack, 10K Ohm X 'l,51, 1/4W

IC, Octal "D" Flip-Flops, 7411C273
IC, Shift negister, 7411C164
IC, Buffer, 7406
IC, Quad Comparator, LM339
IC, Timer, N.r.;5~5

Header, G Positlol1
lIeader, 20 Position (Hil.>bon)
lIeader, 14 Position
Header, 10 Position
Reader, 18 Pos1tion

lIeader, S Position

XO-943
XO-944
XO-7
XO-27
XO-11
XO-161
XO-945
XO-926

XO-949
XO-950
XO-85
XO-583
XO-631
XO-910
XO-940
XO-911
XO-912
XO-916

XO-911

• J:"nx IlL: IV~
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VI. WIRING AND SCHEMATIC

OPTO LED TRANSMITTER BOARD
SCHEMATIC DIAGRAM

1--­
1

1
API

5TROBE

4 KEY

RI

B.2K
1/2W

R7
4.7K

R5

IK

+5V

21

2

RIO
20
1/2\1

+5V

R6
10K

470

RB
4.7K

R9

+5V

+5V

14
9 +

B

R13
270

VREF
(SOURCE)

+5V OC (SOURCE)
1-.:....:....:....:....:....:...:....:...=.:-:c.::..:.-....- .... +5V

Ct
O.IUF Rt2

1-----.. IK

AP2

5I-'Rc.;E::..;T'-"Uc.;Rc.;N +- +- -'

FROM
PLAYBOARO

AJI

L

4 I-G;:..:R.:..;O:..:Uc.;Nc=.0_.......

GROUNO
51------'

~~~. 3 KEY TX (TRANSMITTER)
,..---------'------+------------------'
2 t-_--:.:;RX:;.,..:..(.:..:,R=-EC::..:E::.;,IV.:..::.;ER"")'-- --'

1
1

1

1

1

1

1
AJ2

GROU NO 4

GROUNO 5

KEY 3

L....'-""------l1

r-;:----
1MA;~3~':.. -,

1 MA-t330 1
, 1
1
1
1
1,
1
1
1

~TX ),), :
L. .J

1

1

1

1

1
1 : RX- - - \ \ - - - -:

1 : 1

1 :
1

1 ; MA-1331 1

LL=_~__~-J -.J
OPTICAL INTERFACE BOARD SCHEMATIC DIAGRAJ

BRACKET AND OPTIC BOARD ASSEMBLIES REFERENCE

PART NO. CONNECTOR NO. BRACKET NO. LOCATION

MA-1942 lA25P2 29976 RIGHT RAMP

MA-1953 2A25P2 29802 RIGHT LANE

OPTICAL INTERFACE BO}!
COMPONENT LOCAl

@~~
Ut IUS:U

g

~
'"

Œ1 111
III Il Il

ü R12

ll' K K

(1*1 IIIC=
Dt Pt Rt3 P2

RE"ERENCE DESCRIPTION

Optical InterCace Board Ass~

APl,AP2 5 Pin Header
Cl Capacitor, O.tUF, +80\-2C\.
Dl Diode, IN4148
02 Diode, MV57S2 (LED. Red)
Ql,Q2 Transistor, PNP, 2NJ906
QJ Transisto~, NPN, HPSAlJ
RI Resistor, 8.2K Ohm, 5\, l/~i

R2,R4,R7,R8 Resisto~, 4.7K Ohm, 5\, lÎ4ii
RJ Resisto~, 1.5K Ohm, 5\, 11':''"
R5,.R12 Resistor, lK Ohm, 5\, 1/4W
R6 Resisto~, 10K Ohm, 5\, 1/4W
R9 Resistor, 470 Ohm, 5\, 1/4W
RlO,Rll Resisto~, 20 Ohm, 5\, l/2W
RlJ .Resistor, 270 Ohm, 5\, 1/4W
Ul IC, Quad Comparators, LMJJ9

Support, SRS-B-6N, (2)

OPTICAL INTERFACE BO)
PARTS LIST

MA-1331

XQ-993

~ARTNUMBER

Opta PhototranSistor
ne~eiver Assembly

Plastic Photutransistor

OPTO PHOTOTRANSISTOR
RECEIVER BOARD

PARTS LIST

OPTO PHOTOTRANSISTOR
RECEIVER BOARD

COMPONENT LOCATION

RX

RE"ERENCE DESCRIPTION
~ARTNUMBER

OPTO PHOTOTRANSISTOR
RECEIVER BOARD

SCHEMATIC DIAGRAM

OPTO LED TRANSMITTER BOARD
PARTS LIST

OPTO LED TRANSMITTER BOARD
COMPONENT LOCATION

RE"ERENCE DESCRIPTION

Opto LED Trnnsmitter Assembly MA-1330
TX Plastic Transmitter LED XQ-994

NOTE: BRACKET AND OPTIC BOARD ASSEMBLY
DOES NOT INCLUDE WIRING HARNESS.
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EMATIC DIAGRAMS, PARTS LISTS

-l
1

1

i - - - ~; - - - l HEAT SINK

1 REGULATOR , /
1 LM338 I~

~ 1 1
~+ IZV oc INPU T 1 1 +5V oc OUTPUT (SOURCE l TO AIJ/-f (CONTROL!

1 2 VIN VOUT 1

1

1 3(CASEl

1 AOJ 1 R2 TO AlJI-Z (CONTROL!
4

1 220 2
1 ±5"1.

+I?V oc L
1

1/4W- - - - ____ ...J
TO A6JZ-!j (SOUND)

35

+ ra A4JZ-4 (DISPLAY)
4CI r: ~:7UF'r- O,IUF R3

GNO 25V 500 \OV TO AJJf-Z (DRIVER)
2 ±IO% 8

IW +5V OC AOJUST

3
RI 5

390

6
±5%

61/4W

i 7
'-

,­
1

1

1

_J
rf!Jrem/e?Technolog If

T1TLIl

POWER SUPPLY (A2)
SCHEMATIC DIAGRAM

J'itr ~ l'''·OVOOI Dm 51 E-24441.. f<J: I:fI'" IHE B85
POWER SUPPLY (A2'

COMPONENT LOCATION

1
L __

RIO
20
1/2W

: DIAGRAM

PAlfT NUMBER

FACE BOARD (A25J
:NT LOCATION

rFACE BOARD (A25J
RTS LIST

MA-1359
XO-230
XO-226
XO-910
XO-911
XO-839
XO-845
XO-21
XO-1l2
XO-534
XO-522
XO-523

PART NUMBER

Power Supply (A2)
Capacitor, O.lUF, +80% -20%, 50Y
Capacitor, 4.7UF, 10% 10Y
Header, 6 Position
Header, 8 Position
Regulator, LM338, (5 Amp)
Resistor, 390 Ohm, 5%, 1/4W
Resistor, 220 Ohm, 5%, 1/4W
Resistor, (Pot) 500 Ohm, 10%, lW
Heat Sink
Insulator (Regulator)
Insulator (Regulator)

1II1 C1

POWER SUPPLY (A2' PARTS LIST

Cl
C2
JI
J2
QI
RI
R2
R3

REFERENCE DESCRIPTION

HEAT SINK

/

A2

JI
• 1

D~
• 3

MA-l55a
XO-IOQ2
XQ-2JQ

XO-26l
XO-270
XO-588
XO-J04
XO-I022
XO-7
XO-20
XO-5
XO-18
XO-J5
XO-65
XO-68
XO-58J
2J984

o -
K!~I( n il: il: BD
1111111~o

~il ..,: \~

.1UF, +801-20\, 50V
8
2 (LED, Red)
PNP, 2NJ906
NPN, HPSAI J
2K Ohm, 5\, 1/2W
7K Ohm, 51, 1/4W
5K Ohm, 5\, 1/4W

Ohm, 5\:, 1/4W
K Ohm, 5\, 1/4W
o Ohm., 5\:, 1/4W

1 Ohm, 5\:, 1/2W
o Ohm, 5\, 1/4W
lparators, LMJJ9
:-8-6N, (2)

r!ace Board Assembly
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

R'.
'.7

C"
22U,," :&"

.,'
C7

RO

22K R,e

'.7

RIO

'.0
C.

22uf ~

-"
.,'

NOTE'
JUMPERS INSERTEO AT

,RI ,R 13 ,R16 ,Rl7 .Cl ,C3 .C',

• 12'"

-1eV

.,'

C'
(Opt)

R7

RS

MC340J
RO

R.
(opt)

(opt)

CI' (opt)

R19 Rel

(Dpt 1

Reo

10K

C3

~ 0 pt)

ANLG ONO.

• 12'-' REa.

12.6VAC

ANLG GNO.

Re.
(Dpt)

ANLG GND.

- lev REG.

12.6...... C

"pe

pe c,
R'JO /N ,

1--1
Re

(opt)

<LO GNO e "P'

JO /N 2 3

Rl3 Cil RIS

RCA JACK 0 OHN
RU (Dpt)

4.71<

,J3
'N

AUDIO

/N "P3

SPI(R 1

SPI(R 2

AUXILIARY POWER SUPPLY (ASJ
COMPONENT LOCATION

fi'Jremier"Technologll'
TITLE

AUXILIARY POWER SUPPLY (A5)
SCHEMATIC DlAGRAM

ORAW" IAPPROVODI DAn 1 MA -17 7 2
J.B. R#H1 4-8-92

XO-604
XO-9
XO-15
XO-18
XO-8
XO-27
XO-42
XO-1J9
XO-IO
XO-800
XO-7
XO-95J
XO-lOJ8
XO-lOJ9
XO-1JO
XO-lOJ5
XO-9l2
XO-l040

XO-8JO
XO-26J
XO-469

XO-784
XO-226
XO-29J
XO-2JO

MA-1772
XO-469A.

PART NUMBERDESCRIPTlON

CAPACITOR, O.lUF, 10%, 100V
CAPACITOR, 4.7UF, 10%, 10V
CAPACITOR, 22UF, +80%-20%, l6V
CAPACITOR, O.lUF, +80%-20%, 50V

CAPACITOR, 10,OOOUF, +80%-20%, 25V
DIODE, lN540l
RESISTOR, 0 OHM, JUMPER

RESISTOR, 1 MEGOHM, 5%, 1/4W
RESISTOR, l2K OHM, 5%, 1/4W
RESISTOR, 4JK OHM, 5%, 1/4W
RESISTOR, 10K OHM, 5%, 1/4W
RESISTOR, 6.8K OHM, 5%, 1/4W
RESISTOR, 2.2K OHM, 5%, 1/4W
RESISTOR, 22K OHM, 5%, 1/4W
RESISTOR, 680 OHM, 5%, 1/4W
RESISTOR, 24K OHM, 5%, 1/4W
RESISTOR, 4.7 OHM, 5%, 1/4W
RESISTOR, 4.7K OHM, 5%, 1/4W
IC, QUAD AMP, MCJ40JP
IC, AUDIO AMPLIFIER, TDA2040
REGULATOR, +12V, LM78l2CT
REGULATOR, -12V, LM79l2CT
CONNECTOR, RCA
HEADER, 10 POSITION
HEAT SINK

AUXILLIARY POWER SUPPLY
CAPACITOR, 4.7UF, 10%, 10V

REFERENCE

AUXILIARY POWER SUPPLY (ASJ
PARTS LIST

A5
Cl,CJ,Cll,
C1J
C2,ClO
C5,C15
C6,C16,C25
C7,C8,C9,
C17,C18,C19,
C20,C2l
C2J,C24
01-04
Rl,RlJ,JPl,
R16,R17
R2,R14
RJ
R4
R5,R20
R7
R8
R9,R2J
RlO,R24
Rll,R25
R12,R26
R15,R18,R2l
Ul
U2,UJ
VRI
VR2
JJ
Pl

Jij:t
Cl Cl Cl Cl

N
--,

a: GE>
---'

+

--,
a: O~>

---'
+

III
,....,.o-~ '----------'
uua:

+
Q)Q) If') 0-
ua: ua: ,---------,

+

1.111

III

'----------' ~ ~~~
a: ua:u

nO- W nO
~ N ln u

+a: +

~ Il 1 11111

~1I11111111 ~

~IIII
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VI. WIRING AND SCHEMATIC DI

Cu
. D'
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07 16 07
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ra) 12 03 5 J CH"
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'SV

'SV.....................,J
,........~........~t

J,,
19-ë :.; 6 5·'-4- -j- -z_·j

00

0'
02

07

03

O'
OS

DE

.ES

5RET,

SRET2

DCLI( 1

'S:~C'.01

~O 10

vce OND

BOO 7 LS374 6

~~~ U3 ~~~ :~;~~N
8153"'"'""3 JO JO 2 'S't
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i
GND 005 ,,50 so~,ë'E-------+--_----J FUS LED
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o

l1A-1770
XO-I030

XO-889
XO-95)

XO-I026
xo-882
XO-88)

XQ-I028
XO-491

XO-IOl5
XO-911
XO-910

XO-IOJ6
XO-529

27922
XO-IOJ7

XO-66J

XO-230

XO-696
XO-IOJ 2

xo-600
xo-681

XO-IO)J
XO-226
XO-296
XO-227
XQ-270

XO-18

xo-229

XO-)8
XO-469

XO-44
XO-7 7 1

XO-J4
XO-8
XO-6
XO-5

XO-604
XO-45
XO-42

"XO-I02J
XO-96

PART NUMBER

~~
~

c.,.

~
~

AUXI LIARY SOUND BOARD
CAPACITOR, lour ... eO\-20\, 16V

CAPACITOR, .OlUF, +80\-20\, 50V

CAPACITDR, . OlUF. 10\. 50V
CAPAeITOR, 120PF, 10\, 50V
eAPAeITOR, JJOOPF, 10\, 100V
eAPAeITOR, 560PF, 10\, SOV
eAPAeITOR, J JOPF, 10\, SOV
eAPAeITOR, 4.7Uf, 10\, lOV
CAPACITOR, lOOOPF, 10\, 100V
CAPACITOR, 47Uf, IOV
DIODE, MV5752, RED
RESISTOR, 10K OHM, 5\, 1/4W

RESISTOR, ).)KOHH, S\, 1/4W
RESISTOR, 0 OHM, JUMPER

CAPACITOR, O. lUf, .-eO\-20\. 50V

RESISTOR, 51K OHM, 5\, 1/4W
RESISTOR, 56K UHM, S\, 1/4W
RESISTOR, )JO OHM, S\, 1/4W
RESISTOR, 6.8K OHM, 5\, 1/4W
RESISTOR, 2.7K OHM, 5\, 1/4W
RESISTOR, IK OHM, 5\, l/"W
RESISTOR, IMEGOIIM, 5\, 1/4W
RESISTOR, lOOK OHM, S\, 1/4W
RESISTOR, 22K OHM, 5\, 1/4W
IC. HSH6295. SPEECH CHIP
le, 74LS37", OCTAL "0" FLIP-fLOP
IC, 27COIO (SPECIFIEO PER GAHE)
IC, 74HCT74, "0" FLIP-FLOP
IC, MCJ40JP, QUAO MP
IC, 7411CT04, IlEX fNVERTER
IC, YM215l, SOUND CHIP
IC, YMJOl4, SERIAL DAC
lC, MCJ340P, veA, AMPLIfIER
SOCKET, 20 rlN
JACK, ReA
HEAOER, 8 POSITION
HEAOER, 6 POSITION
SOCKET, 32 PIN
soeKET, 24 PIN
peB ASSEMBLY, PlO -XO-ion
le, LH780geT, REGUL/I,TOR
le, 5V flEGULl\TOR

DESCRIP110N

oFj
'èJ C~OC~O +ëJ'~

~ LI N

~82 -iRZ4r
+ 55

~7n!! ID ~ ;

l'Qi ~ ~ ~_:~r
+0
CI9

VRl
VR2

AUXILIARY SOUND BOARD (A20)
PARTS LIST

AUXILIARY SOUND BOARD (A20)
COMPONENT LOCATION

A20
Cl, C2, CJ,
C19, C2e, CJO.
CJ2, CJ), C35,
CJ9
C4 -C6, C9-C 13
C15, C16. C25,
C26, CJ6
C7, ca, Cl4,
C42
C21
c22
C2J. C29
C24
CJI. CH
Cl?
CJa
C40
LEO
R7. R11.
RI8
R8. R20
R6. R9, RIO,
JPI. JP4. JP5
RIL R12
RlJ, Rl4
RI5
RI6
RI9
R2i, R25
R2J
R2S
R29
Ul
U2. UJ
U4. U5
U6
U7. UII
ua
U9
U10
UIJ
J4
J5
PI
PJ
U4. U5
U9

REFERENCE

42

U7

MCJAD3

HelDA

U.

TOP VIEW

44 43 AO 3. JS 3A

:~ ~ l~ l11~~f
~ A' - - -----J2

S~ -A2 {" .JO -----2.

7".- • 20 2.r--.

::?~~.~%~:
12 '3

,. ,. 21 22

C3,

'OUF

ot] 1""" "P. oes "S
OCA

lK
JACK

o••,.
P3

• AUOIO OUT

S ONO

3 VCA CTRL

2 ONO

1 .IX IN

A ONO

C3S
lQUF

DIAGRAMS, PARTS LISTS
-sv uo

74HCHJ4

12

-sv

AI!:&S
C13 .1

'SV COl't)
C'O

r 1 OPT l 07

J2 1

AO 12
AO

VCC vpp
0'0

10K o lZV

Al 11
Al Jl

A2 10 PO.

U 9
A2

US
a OHM

~• AJ
21010/ O.

AS 7
AS

27020
2A

011
A. • OS o OHM

A7 S
A.

CË 22
SlK

A. 27
A7 00

C'.
AS 2.

A.
00

13 00 J. JK

AlO 23
A.

01
lA O' ~UF

2S
AlO

02
lS 02 C ••

Al2 A 03
17 OJ 10UF

-12Y

Il 13 28
Al2

OA
,. OA

Al3 .. OS
AU 2!t

AlA
OS eo O.

AIS 3
AIS

O.
2. 07

Al. 2 07

""7 JO
Al.

Al7 VSS,.
C"

.0 lUF

CH
!3]OPF
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SlI

3

XTAL l, 4"IiZ

R66
(OPT.

,----0 •

I C14
33PF

~ (OPT.)

: GROUNO (OC)

: ANA LOG GROUNC

0,. lK IK IX

516 - - - - - --
51
52
54

58
S32
564
5128

~
f-- l--

5128 S64 532

9(

~
' T054-tl

3 - C
: C19

: +I~05l{f
1 ~

1

1
1

: AUDIO OUTPU

1
A6P2
5~+5V~

6~f~~,<
, l'OUF, 25V
: -:-
1

~
' TOS4·!'

4 .. 2 C
1 + Cl0
1 IIOUF
1 25V, ~

{fJremie"Ted

INPUT PORT e."S

'---

9
6
3
2

1
5
7

8

r
1

1

1
1

1

1

1
A6Pl

10( "ii"Es""E"f

o

oT

PART NUMBER

sN

J:­
O
a

REFERENCE DESCRIPTION

••

H

HJ

J:­
o
a
o

o
o

01

n,
-r=:.J-

o

PART NUMBER

SOUND BOARD 'A6J PARTS LIST

00
..
'""

B

'"-.u

SOUND BOARD (A6J COMPONENT LOCATION

A

--o
------

o

'8 _

--•-•
o

---
".a

REFERENCE DESCRIPTION

.
u

Sound Board ABse'mbly (lA6) HA-1629 R20,R34 Resistor, 4.7K Ohm, 5\ , 1/4\1 XO-7
CIl,Cl? capacltor, lUF, 20\, 50V (Non-polar) XO-146 R61-R64 Resistor, )JK Ohm, 5\, 1/4\1 XO-4J
CS,C9,CIO, Capacltor, 10UF t 20\, 25V (Tantalum) XO-I27 R59, R60 Resistor, lOOK Ohm, 5\, 1/4\1 XO-45
C18,C19, R65 Resistor. 27K Ohm, 5\, 1/4\1 XO-ll
CJJ,CJ4 A2 IC, 7430, 8 Input NANO Gate XO-64 J
AND THREE A), 82,55 IC, 74LSJ74, Octal 1t0" Flip Flop XO-96
UNMAR.l<ED A4 IC, 74LS74, Dual "0" Flip Flop XO-4 J 4
CAPACITORS A5, BI IC, HCJ40JP, Quad 0p-Amp XO-95)
Cll,C12 Capacitor, 10PF, +80\-20\ , 50V XO-6JS E2 IC, AD7528J t Multiplier DAC XO-647
C14,C22 Capaci tor, ))PF, 10\ , 100V XO-896 C) IC, 74LSJ77, Octal "0" Flip Flop XO-97
C15 capacitor 1 .047UF, 20\, 50V XO-6)8 G4,Tl IC, 74LS04, Hex lnverter Xa-4tH
C21 Capacltor, 22PF, 10\ , 50V XO-6)) C5 IC, 74Hcoe, Quad 2 Input IIAND" Gate XO-e72
C28 AND Capacitor, O.lUF, +80\-20\ , 50V XO-2)0 H2, H) IC, 6116LP-15, 2K X 8 MM XO-92e
FIFTEEN H5,K5,N5 IC, 74LS161, Synchronous Presettable XO-440
UNHARI<EO Sl,T5 Binary Counter
CAPACITOR5 K2, KJ IC, Speci! ied Per Game
CJl,CJ2 Capacitor, o .1UF, 10\ , 100V XO-7e 4 M2 IC, 74LS245, Octal Bue Transce i ver XO-79
C)5 Capacitor, 1000PF, 10\ , 100V XO-296 Nl,TJ IC, 65C02P2 or 6502A, CPU XO-927 or XO-89)
C)6 Capacitor, 2200PF, 10\ 1 100V XO-289 52 IC, 74L5139, Dual l oC 4 Decoder XO-419
C)8 Capacitor, • OO))UF, 10\, 100V XO-600 5) IC, 74HCT245, Octal Bus Tranceiver XO-891
C)9 Capaci tor, 220PF, 10\ , 100V XO-694 T4 IC, 7<11"1 jB , 1 oC 8 Decoder XQ-I041
Dl Diode, HV5752, (LED, Red) XO-270 5lP l Resistor Pack 1!C: Ohm X 8 XO-49J
R5,R9,RIO, Resistor, lK Ohm, 5\ , 1/4\1 XO-5 5\12 S..... itch 1 Pushbutton XO-897
R27,R28,RJl, XTAL l Crystal, 4 HHZ XO-J66
RJJ,RJ5 A6Pl,A6P2 Connector ( 2) XO-879
R6 Resistor, 240 Ohm, 5\ , 1/4\1 XO-17)
Rll,R12 Resistor, 470 Ohm, 5\ , 1/4\1 XO-)5 28 Pin Oip Socket (2) XO-5J6
R21, R25 Resistor, )K Ohm, 5' , 1/4\1 XO-2) Jumper, Resistor 1 OOHH (7) XO-469
R16,R17 Resistor, 10K Ohm, 5\ , 1/4\1 XO-18 20 Pin Oip 50cket XO-491
R18 Resistor, 6,8K Ohm, 5\ , 1/4\1 XO-8

L

SOUND BOARD
SCHEMATIC 0"
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VI. WIRING AND SCHEMATIC 1

~
WE

~07
~06
v-t't 05

~
14 04

03
02

v-db
~~Il!

~
9 AIO

:~ H,
:~ 611

~
:~ 150
A3
A2
AT
AO

~Al0

~:: H:
r::::---1 A7 61'
~ A6 15<

~ H
A2

~ :6
...---lf 07

~~ g~
v~ 04r _~ 03

v~l 02
r - DIV DO

~E

~
WE

.....! A T4 YO ~3
C

2 B F138 yS ~

I~
G Y2 ~

G2A

G2B Y3 l

20

CE

CE

DATA BUS 2 ~

DATA BUS 1

.. R5,l.K .. JP2
+5V~

2764/
27128

12

C4­
L504- 13

3 24 25 G4 ~19 20

H;::::::=--...lL~SO~4 -~_. _
3 4

r-... ...... "--
3 'Y 4

LJ=~===2~: 52 ~~lis====~~=======~G L5139Y2

02 A14 AIS

39 24 25

+~V

18 34

,
f~JP3 JP4 R9,1Ko----vvv----- + sv

,..-________________ 272S6 2764/
...... 2 A14 _ 27128

.----......:...jll "'-»'----~-=J_o__I------

L~ 4 /'
+SV

AOORESS i
BUS 2 Tl 22 27

-------

_

A14 VppOE~

::~ :::; :1~ A14/PGM

:~6 1 ~ :16
:: :g K2
A7 4 A7 2764

:g ~:~ 27128:

L...§ N'Mi :j 11 '""f' :; 27256

A21f:=t===t===3I::J-;<~8A2 DROM1
+Sv 4 IRQN1 :b J 1 l.,.:JQ :6 250n5,
~ 65C02P2 262u 18 B8 OIR AB~ _19 07

R27 '"HZ g~ lï:j~li B7 A7 ~ , ./ l 06
lK OS 2 B6 A6 Li..........: 7 05

2 ROY 04 4 BS u 2 AS Lî 1 04

03Ii3~~B4 '" A4 031 02 1 B3L524~'3.; 02

~
d 0001 B2 "A2 '-"- Dl
~ BI Al 7 1 DO

01 A14 A15

+~V

18 34
V R/W

_...ll CLK

L..--I..:!4"10 RES

V R/W

o-_~4°"1RES

37 CLK

DATA BUS 1

/
lOCATE:D ON
FOll SIDE:.

+5V
AOORESS i.

BUS 1 Tl 22 27

_.):::A:14==±:='---""'=:::::JI-...~VPP OE1
A13 23_ 26 A13 At4/PGM
A12 A12
Alt "-' Al1
AIO Al0

:: :'1 :: K3
A7 '-4 A7 2764,

:~ -=i :~ 27128,
r-_-++-_~6N'Mi :t =--:t:; 27256

r--++-_~4IRQ :~ t ~ A2 YROM1
+SV T3 AO c:::m :6 250ns

E65C02P2 1
R35 2NHZ07 Hl26H-t-f-,1;;'1 B8 OIR A8 h ......19 07
lK 061 B7 A7 06

2 ROY g~ ~~ :~-~ '.~-+l.l g~
03 B4 A4 03r--2f 02 31 B3 A3 02r gb 1 ~~ 53 :~ t 1 gb

HCT245

.ï.19

......._+--+.....",-,.-!-,1 ')O-=.2__ 11 .......J

1"1
LS04

~ A Y21~tO~=:;I-B 52 YO
~GL5139Yl ~

............ ':"'3n
-..... S:~'3

1-

RCO~

6 04

S 00
5 DI

9 02

12 03
16 OS
19 06
i2 [17

~ CLK

~ CLK RCO~

+5V

,
RtO 1

R34 IK .....
4.7K ~_ 0----.

SW2 ?

~
CS ~
HC08 Sl?16

+SV

l.C2BrO
•
1UF

15

8

A2
7430

DATA BUS 1

R33
10 lK

6 OIN TEN pEN ..7-+-+-If---'I........:-j7 PEN TEN j..!.Q.
~ CIN CLR.,!..... 1-; CLR

3 BIN T5 ~ LO K5

AIN L5161 L5161

C5
HC08

4
5

'-~ 15CLK
LO

RCO i-=-

'j'9

+5V

G4 ~R21 G5 G4

LS" I:l't0 ~1 \0../1f-1"-1_.......-+_.....,.'''l2 9 8
~ 13 Il

L'---CL-K--CL-R'~ c!!.t>CLK CLRlo-l~3,---++---,
A4 +r5V

A4
L574 R28 L574

lK
DR 4 10 PR

0.L1 l...!i 0

Q9 12
Q7 lS
Q6 16
Q5 19

CP

R27
lK.-__............

~ TEN AOUT it4r--E-2MHZ

~ PEN 51 JP5

J: ~~R L5161 JP6

BOUT ~.
2 CLK OOUT 11 lMHZ'"-......nL--_-+- _

+5V

516

,------"" +5V

~;:~:::::jt::::~~~~:Z N5 R31 ~~ ~~: H5
Q2.S"--+---"-I4 BIN L5161 lK 1 CLR L5161

Q 1 ......2 --I1---,3"lA IN PEN 1-'-7-+---I.......---"j9 LO

07 13 08 55 ..............1 CLK CLR fl--
06 14 07 L5374 ~ LO TEN~
~06 RCO

04 18 05

03 8 04
02 7 03
01 4

02
~Ol

54 52 51

+5V

_~I~!---t----- ----- i

1K 1K tK tK 1K 1K tK!

- - -- -- - - - - - - _.....

~32 56

'047UFF~70

a Ti 9 8
C22

L504- I 33PF

~ C4'9 ~ (OPT,;

~20P~t TO ~4-9

054-19
.+12V OC

rO 54-lB

'-12V OC

INO-.

• +5V OC

R66
(OPT 1

---<> 0----:-::-,------,

4MHZ 2~~'F
'---O-U-o-

C15 Rt2

H BUS----..

BOARD (AG)
TIC DlAGRAM
D92088 1 E-26146 L _
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:MATIC DIAGRAMS, PARTS LISTS

------------------------l

ZO

WE OE

~Al0-::n:: H3q A7 6116
~ A6 150ns

~
A5

A4
A3
AZ
Al
AO

r---------- - ï
l , OPTIONAL CIRCUITRY

1
r--"'A "

11 6~tI~S~1 +r,'--. ,

1
ZO

1
~l~

19
+1ZV 1

1
-IZV

1E:: 4 54
,.--

FROM T~40

1 8:~ EXPAND 1
FROM G~19 1FROM T4-13

1 ~ SOCKET 1 FROM SZ-9
1FROM G3-Z

9 FROM G3-5

1

1
FROM Sl-Z 1

1 ~O 1

L --- -- ------ ..J

14 YO ~

F138Y5~10---------~
YZ f!L- TO 54-14

18

CE

1,
'--'A
-2 c
~8

---!G

-2 GZA

~IGZB

C38

RH,IOK
R16,IOK

(NOT USED)

~
~1

MC3403P

-
INPUT
PORT
BUS

+1;V

+, f3u'F~I~- :rt4,--~
Z5V + II R18

~? 6,8KI
+--......,.+~,,1---+
• 10UF 181 Z5V -1ZV

!..-, ---_----------_-----------------------~A~UO:!.!I0~0~UT~P~U~T I__----M-C-3-4-03-P---l-ZV--_...J_ J

R9,IK
~+5V

~I

:8

~
----

l
IZl ZO

WE OE

~
AIO

:: H2

~
:~ 6116
A5 1S0ns
A4
A3
AZ
AI
AO

~ 07

~ 06
05

~
D4
03
OZ
DI

~ DO

CE

1 1

18

1
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PI

-
1

~~S8V
1

103 O.
1

2'
RU
47K

1/2""
02

1

C21 R'2
~ 2NSSS'

lS0uf 47K
160 .... 1/2\.1

CS

~ M.JE 1S030

'210-' VRI P2

t N4159A
+62V

-
CI 62V 5

2NSSS, ~
RI6 C23

1 '20 , u <

1/2\.1 SOOV

2
1. .& RI7 RI9 lm J'20 RI8 , . SK
l, \/2\.1 &1 • 7K S~

S~

, u <

j 03 SOOv
2NS0401 C2A 06

f ' u < HJE,S030

é2.-' VR2 500V é2.-' VRA - 100V
tN47SSA \N4742A 8
S6V 12v

é2.-' VR3
-"2V

7
lN475BA

C22 R'3 S6v
ISOuf 47K 07
160v 1/2\.1 HJEtS031

·Sv ,
OA

2NS401

• , 2v
R'S 4

47K
4

1/21.1

:9'asv

j":07 08

lm l3

C27
a T100ul T

.Oluf

10V
09

R2c
·20v

5

lm1N4Q04
220

1/2\.1
10

l '-,

- T.Olu< ~ 'N:~:2A
12v
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS

DISPLAY CONTROLLER (AS) DISPL
COMPONENT LOCATION

DESCRIP'T1C

DISPLAY C
CAPACITOl<
CAPACITOl<

CAPACITOl<
CAPACITOl<
CAPACITOl<
CAPACITOl<
CAPACITOl<
CAPACITOI<
DIODE, IN
DIODE, IN
DIODE, LE
TRANSISTO
TRANSI5TO
TRANSISTO
TRANSI5TO
RESISTOR,
RESISTOR,
RESISTOR,

RESISTOR,
RESIS'fOR,
RESISTOR,
RESISTon,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,

SIP2 RESISTOR
IC, 65C02
IC, 68B45
IC, 6264L
IC, 74HCT
IC, 74HCO
IC, 74HCO
IC, G1\LI6
IC, 74LSI
IC, 74HCl
IC, 74LS2
IC, 74LSJ
IC, NE555
DIODE, ZE
DIODE, ZE
DIODE, ZE
CRYSTAL,
HEADER, l
HEADER, 8
HEADER, 2
HEADER, 1
HEATSINK,
SOCKET, J
SOCKET, 2

REFERENCE

AS
CI-CJ
C4-C18
C27, C28
C19, C20
C21, C22
C2J, C25
C26
C29, CJO
CJl
DI-D9
DIO
LED 1
QI, Q2
QJ, Q4
Q5, Q6
Q7
RI
R2
RJ-R6,
R8, R9
RIO
RU
R12-R15
R16-R17
R18
Rl9
R20
R21
SIPI,
UI
U2
U4
U5,U16
U6
U7
U8
U9-U12
UU
Ul4
Ul5
un
VRI
VR2,VRJ
VR4,VR5
XTALI
Pl
P2
PJ
P4A4

DOT HATRIX

OISPLAY

(AS vlewed (rom the

front of dlsPley)

DESCRIPTION PART NUMBER
DOT MATRIX DISPLAY 29151

0 0

~[::::::::~:::::::::j~ [::::~~I:::::::::J::::::) ~;;$ 0$ $~;:~
~

[ G@I;::::~;:~~:,:::::] c:::::~[:::::::::]@ f1 +®CZI

l f1 + ~ ~
[:::::~1:3e ITJ: • [:::~,]@

0 czz
o$~

QZ

~ ~~{::::::~~43@ [:::::~~J3è [:::~l:83~
0

~...
O~$$@o....

a[:::~3@ [:::~~z3è [:::~~l3~ ~
~~

~S]PZ4 RIB
~I 1 [::~~'3@ ~[::::::~B3@ ~œnP4

RI'0 0

DOT MATRIX DISPLAY fA4)

A4J2

- (\J ..

A4Jl

li) lD r" Q)

:J:
Cl
0:

Cl Cl
U U Z Z
Cl Cl <.:l <.:l U U U
> > 0 0 0

~ Cl ... u > > >
~

.... - ~ ~
(\J

~ 0 '" tD
> 0 . .
J: ....

w 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 0
c z ~ z ~ z u z ~ z ~ z z

o ~ 0 u 0 ~ 0 U 0 ~ 0 0
....... 0 a: "'l( 0 0
LlJ a: ...J Ul
...J ..... u ......
en ..... ~ ~,....

<t <t u ...... U <t
Z ..... 0 I a J-
LlJ <t ...J U ..J <t

o U J- U 0

>- '"<t Cl:: 3' ...J J- Z
...J UJ 0 o::r:
a.. > a:: Z a =:J
(f) - L ..J

0: :::J 0
o 0 ..J U

Cl
U

0:
UJ
(J)

1
L_ 49
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~ LISTS

.PLAY CONTROLLER lAS)
PARTS LIST

PART NUMBER

MA-17J9
XO-2JO
XO-229

VI. WIRING ANI

~--~~~~---~~~---~

A3J3 lA17 Pl tU COIN CHUTE tt2 COIN CHUTE *3 COli
2 SIJ 0 3 SIJ 1 4 S\,- [4"OOl Jl V Y ~(1 1~ A9Jl Y b1U(2 11~ Y li?iJ(39

STRDBE 0 A

lA17 Pl~ '~ POP BUMPER ~ LEfT ~I RIGI
12 KICKING RUBBER 13 KICKING

10
l4iil Jl.e .!2 ~771 '<SIJI0~ (..) ,.... [O??l Il SIJ11 Y~II
STRDBE 1 1}_2U 1 (2)

lA17 P2~ .~ ~LEfT BULLSEYE ~RIGHT BU
<INNER)

l422l J2~ ~ [IW] Il SIJ21
4 ,<INNI

11 ......... 11 1 :SIJ20 ""'~/1STRDBE 2 A A
1 (.)

1

lA17 P2~ .~ ~ LEfT BULLSYE ~RI~HT BU
<OUTER) 13 1 <OUTI

12
[433l J2.e .!2Il Il SIJ30 .;? [IIi] Il SIJ31 Y$J11
STRDBE 3_..N ..,~ - - ...!.- - - ~ __ .1- <:-.2. _

1-. - --

A9P9l VI r - SPIN UNIT -
------- -----

l4«l J9~ 1 'G' S:W 4O 'D' SIJ41 'P' SIJ
13

STRDBE 4 '" 1 1 f-- :f-- :1
A9P91 VI 1

l4S5l J9~ 1
'G'

S:~i3~
'D'

SLb~4~
'P' SIJ

14
STRDBE 5 ~ tI

l '$ A9P9/J9
~

A9P9/J9 $1
6 l466l ......... yU 1:SIJ60 .yU 1 : SIJ61 yU) 1\STRDBE 6

l '* * *5 rml ......... ,....U 1 :S1J70 yU 1: SV71 ,....L]il
STR 7J:i ;'"1

1 A13~1 RIGHT fiRI~HI R~P LEFT FLIPPER

1 /~1J8~~;~:
-------.-...--

[""7OOl I-}A13Jl 1 r:SIJ80 OPTe SENSOR SIJE
4 2 5 BOARD BOARD

STR 81~8\1 lA25Jl~ _ U lA25Jl L ~ _J'-_ ----
1 A13l11 RIGHT LANE

BDTTDM LEFT RIGHT C
<GREEN> SPOT TARGET (RED) SPOT

l7ïïl I-}A13Jl 1 r:S1J90~OPTe r:SIJ91~ lU r:SIJ~
3

BOARD <••)

STR 91~7\1 2A25Jl~2_ 5!..J2A25Jl ~1_2!..J ~1_

1 Al3':1 1
BDTTDM LErT RI liHi 1 C

(YELLO~) SPOT TARGET <RED) SPOT

l'7'22l 1~ A13Jl 1 r:SIJAO~OPTO r:SVAl~<:i) r:
sw

2 2 5 BOARD
~1 2!..J ~1_

STR AI~12\1 ~ !..J

1 A13~1
BOTTOM LEFT :igHi~(BLUE) SPOT TARGET

[733l 1~A13Jl 1 r:SIJBO~DPTO r:SVB1~ #3 r,SIJE
2 5 BOARD <••)

1 1
65 STR B ~ISTDR~ ~_!..J U1_ 2!..J ~-

r;- RETURN 0 l600l
l6lll7 RETURN 1

l622J6 RETURN 2
5 RETURN 3
4 RETURN 4
3 RETURN 5
2 RETURN 6
1 RETURN 7

A9Jl TO lA15Jl
SLAM SIJITCH 544

- 1-

SENSOR 1 f9l11 5
w

TEST SVITCH 777 ~
9 17 l'l

BOARD
TILT SIJITCH 744 <t TO lA25JMA25Jl....!.Q... 8 u

9 OPTO 3 9
1

14 CJ
- 1- BOARD

x
CJ
l'l
l­
I
l::J

:J
:1:
CJ
~
I.L.

XO-896
XO-llJJ
XO-886
XO-211
XO-694
XO-784
XO-254
XO-26l
XO-270
XO-114l
XO-1142
XO-114J
XO-1144
XO-74
XO-18
XO-7

XO-J4
XO-45
XO-llJ5
XO-llJ6
XO-llJ7
XO-llJ8
XO-185
XO-27
XO-906
XO-927
XO-llJ9
XO-78l
XO-889
XO-888
XO-782
U8-G
XO-J90
XO-1140
XO-94
XO-96
XO-6J1
XO-267
XO-1164
XO-257
XO-1166
XO-9l2
XO-911
XO-940
XO-llJ4
XO-472
XO-lOJ6
XO-49l

TOR, JJO OHM, 5%, 1/4W
TOR, lOOK OliM, 5%, 1/4W
TOR, 47K OliM, 5%, 1/4W
TOR, 120 OHM, 5%, 1/4W
TOR, 4.7K OHM, 5%, 5W
TOR, 1.8K OHM, 5%, 1/4W
TOR, 220 OHM, 5%, 1/4W
TOR, 2.2K OHM, 5%, 1/4W
TOR PACK, 4.7 OHM
5C02P2, CPU, 2MHZ
8B45, CONTROLLER
264LP, RAM STAT 8K X 8
4HCT74, DUAL "D" FLIP-FLOP
4HC04, INVERTER
4HCOO, QUAD "NAND" GATES
IIL16V8-25L
4LS157, QUIID 1 OF 2 MULTIPLEXER
4HCTJ54, 1 OF 8 MULTIPLEXER
4LS27J, OCTIIL DATA LATCH
4LSJ74, OCTAL "D" FLIP-FLOP
E555, TIMER
:, ZENER, lN4 7 59A, 62V, 5%
:, ZENER, lN4758A, 56V, 5%
:, ZENER, lN4742A, l2V, 5%
'AL, J.579MHZ
R, 10 POSITION
R, 8 POSITION
R, 20 POSITION, RIBBON
R, 14 POSITION, RIBBON
INK, 60J8
T, J2 PIN
T, 20 PIN

IIPnON

,AY CONTROLLER
'ITOR, O.lUF, +80%-20%
'ITOR, . OlUF, +80%-20%

'ITOR, JJPF, 10%, 100V
'ITOR, l50UF, l60V
:ITOR, O.lUF, 500V
:ITOR, 100UF, 10V
'ITOR, 220PF, 10%, 100V
:ITOR, O.lUF, 100V
:, lN4004
:, lN4l48
:, LED, RED, MV5752
ISTOR, NPN, 2N555l
ISTOR, PNP, 2N540l
ISTOR, NPN, MJE150JO
ISTOR, PNP, MJE150Jl
TOR, 22 MEGOHM, 5%, 1/4W
TOR, 10K OHM, 5%, 1/4W
TOR, 4.7K OHM, 5%, 1/4W
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ING AND SCHEMATIC DIAGRAMS, PARTS LISTS

4. <..) DENOTES
SMART SIJITCH
IJHEN USED.

~
y 0 1 SIJ77

3. <.) DENOTES
.1UFD 50V CAP
ACROSS THE
SIJITCH IJHEN
USED.

l666l

[SIJB5~< ..)
L.....---{~1_2~

2. ALL RESISTORS
ARE 220 OHMS
5 %. 1/4 IJATT.

*y 0 1 :S1J75

NOTEr 1. ALL SIJITCH
DIODES ARE
TYPE IN4148.

l6«l

*y 0 1 :S1J73

1

RIGHT CENTE'~
(REID SPOT TARGET

rSIJB21 #3
, 1;1 2,1<,,)
~ --~

--~-------~-------------------------~
-- <CENTER) FRONT DOOR . rnROP TARGETl

E 13 COIN CHUTE #4 COIN CHUTE CREDIT BUTTON TOURNAMENT <SERVICE> 1f7iïlIU 1

JI 41522-1 SIJ 2 A9Jl 5 SIJ 3 A9Jl 6 15551 SIJ 4 A9Jl 7 15331 SIJ 5 A9Jl 8 15771 SIJ 6 A9Jl 9 1~ SIJ 7 IJ
~ y (312~ 13~ Y (615~ Y (7 1; Y (9 1~ Yf<lH Il

-b RIGHT ..0 TOP ..0 TROUGH..o ..0 U TOP -&1 113 Il
~ ~KICKING RUBBER ~KICKING RUBBER ~ ~1J14 ~ ~ []II] PKICKER ::::v 17221 SIJ17 Il

--< y @3J 1:S~~2 y [066] 1 :~1J13 Y-(2H Hl~ y III :S1J15 ~2HIJHl~ ~2H Il

-bRIGHT BULLSEYE -b HOLE -& -b -b CENTER -& 1 #4 Il
:::I;4' <INNER) :::J:;;5 1I1661SIJ23 ::X;6 OUTHOLE:::I;7 :::I; 13221 UPKICKER :::I; 117331 SIJ27

r.:;:;;;'l122 SIJ22 r.:771566 <'\·'24 ,----, ISIJ25 8 1~~'";26\2 \ 9 1 3 1
--< Y T 1::<.) Y-(2HHl~Y~ I:"w Y~ l, "t~::·{·'nQn l' Yf< H '1

*RI6HT BULLSEYE $ CENTER ROLLDVER $ SHOOTER LANE * $ BOTTOM ~I #5 Il
13 .L <DUTER) 14 135S llSIJ33 15 ROLLOVER ~~ ,----, 17 1333Is~3KJCKER 18 17441 sIJ37 Il

--< Y~ I:S~32 Y-(2HHl~ly[755] I:
S1J34

è-L-J I:S1J35 Y-(2HHl~ v.K4H 5--<& 1- - ~---- ~

- - - :'~1J42 - - -1- ~,~1J43 - - - - ~,~1J44 - - - - ~,~1J45 - ~ ,.9Jl1P7 ,.9P7IJl

:~:r=- :f---:

d
1 0 1 :S1J46 0 1 SIJ47

1

'P' SIJ52 I,H' SIJ53 'E' SIJ54 'R' SIJ55 1t_ -_ Lb~5~, ~~6~~ ~~~, ~ _ ~ 0 1 :S1J56 0 1 SIJ57

J9 * 1 ,.9P9/J9 * A9P9/J9 * A9P9/J9 * A9P9/J9 * *
--<~ :S1J62 y 0 1 :S1J63 y 0 1 :S1J64 y 0 1:S1J65 y 0 1 :S1J66 y 0 1 SIJ67

'*--.1 Y 0 1 :S1J72

RIGHT FLIPPER

: SENSDR S1J82]' IAI5JI
--< BOARD _ 6!J

r

)
--<

ET

)
--<

lA22Jl TO

~..L...----4t------I...:..9y LED
3 BOARD

2A22Jl TO
9 LED

~,!;"",....----'~----1..:...L.t 9 BOARD

COlOR CODE
BUCK GREIN
BRlNN BLUE

RED VmLET
ORANGE GRAY
YELLO\J \o'HITE

....
1736

677
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VI. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

P1

B

l. DL
'HOl

4 r:

3f-l='==,=---=Bf, rI-"0~
9 r<'M4 _L..!.
.J-' BIL
NI r- 'SP8

lAD

11 I--'='~='=c_::_+-----:-I

r-- RETURN 0 1""800
~ RETURN 1
3 RETURN 2

RETURN 3
~ RETURN 4
7 RETURN 5
8 RETURN 6
9 RETURN 7
~

131-'--'c..:.....:..L.......,-........

x
lil 14 1--'='===::='=--=-+_---...--:-[
f­
I
L:J

::i
::1:51 6 I-'--'-=-=-.L.......,-+_---..--'...f
I.L.

x
Cl
l:Zl
f­
I
L:J--'
::1:
Cl
cr
I.L.

MA-1870
XO-254
XO-865
XO-1042
XO-844
XO-9l1

PART NUMBER

LED BOARD (A22l
SCHEMATIC DIAGRAM

'''1,.1

DESCRfPTlON

LED Board Assemb1y (2A22)
Diode, IN4004
Diode, LED, Red
Resistor, 120 OHM, 5%, 5W
Diode, Zener, 1N47J7A, 7.5V
Header, 10 position

LED BOARD (2A22J
PARTS LIST

~ ~ ~ 1 ~ ~ ~
'7)' Q)' "7 * S;Z SZ

LED ~ '- LED2'f- LEDi'- LED4 LEDS LEDS

il- il- il- il- il- il-

LE01 LE02 lE03 lE04 lEOS lEOS

01 0203 R1 04 OS OS VR1

***
1 ~

****Pl

lD4
S 8

REFERENCE

DI-D6
LED 1- LED 6
RI
VRI
Pl

LED BOARD (2A22J
COMPONENT LOCATION

o..o'WN 1....0
••

0 10
... 1 MA-i870R.W. 1R.W. 7-15-92

120

5 ..

R1
21---'\!V'v--.---._--._--._--.---._-----,

61o------J

Slo-----------J

11------------"'
41--------------------.J
81----------------------J
71------------------------.J

310------------------------
L-

NOTEI 1. ALl
DIDDI
TYPE
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VI. WIRING AND SCHEMATIC DIA

l 5l 4l 3l 2

LCARDHOlDER
r-~-----~-----T-----W-----rCREDIT BUTTONl

1 l 1 1

'GOlf AGAIN'
r:;U;;-]l II:,

~A1 A2!..J
Ki I\J \B7[- Ki

'" \B8~ Ki I\J \M1: Ki I\J \Bl1: '--
~ ~ 1 L v~ VI-'- _I~ ~ ~ VI 1 ~ .~ ~ .~ ,- --

lErT SIDE RCLLOVER LjCi SCORE'
R.CARDHOlDER ------- ---

·SPECIAl.· SPOT TARGET r - 'G'" -- - - - --'0'" - - - - - --'p'" - - 'H'
r:; L10,,;:l r:; L11 :;:l

1 ~ L12 I\J \C3~ ~ L13 '" \C2~ ~ L14 '" \ CI~ ~ L15 '" \C8~ '--
~-~ ~ ~ L _VI ~i..- _ _ VI_~ ~ _ VI _VII ~ _ VI _VII _

I~ --

'1 TOP L UPKICKER -------1- 'SPEll SKINS'- - - 'CHEAT SHOT' -
------- - - IsTHOlE- -'TEE' 6TH HOlE 9

r:; l20 :;:l t.-= I\J l21~ \D~ I\J l22=- \D7~ '" l23~ \D5~ I\Jl24=-\ ~ I\Jl25~\ ~ "---
~ ~ ~ -""'----'- ~ -~-'- I~ VI \97 ~ ~~D8 ~ _~DI

~ q- """'10 MÏlLION' -
HOT SHOT RAMP RIGHT RAMP --------------

- - 'PITCH'NPUTT'l I-'PITCH'NPUTT'- - - 'LITE ITE"'-- - ---
'QUICK PICK' 2ND HOlE 4

:( t.-= '" l30=- \ E4~ '" l31.a. \ E2r '" L32.a. \ El~ 'L '" l33.a. \F'2~ '" l34.a. \ 1~ "1 l35.a. \ 1~ '"--
_ VI _~I __ VI _~I __ VI _~/_I _VI _~ _ VI _ \:V7 F'2.- ~ _ VI _\V1'.:.-

I~ --

t; Ir 3RDHOlE-
R.UPKICKER R.lANE------- - -7THHOlE l 1'RECOVERSCORE'

--------------
5TH HOlE 'ANYTHING GOES' 'lOCK' '~

:( 1...= I\J l4Q~ \ G1} I\J l41~\G~ I\J l42~\G4~ L.= I\J l43~ \H6} I\Jl44~\ ~ I\Jl45~\ 0
~ _\::./--'- ~. -~ ~ -~....!.J ~ ~ _ VI _~H5 ~ ~H3

~ ~

'ONE SHOT' U~~l>GET LSPO~ T5'5GET LSPOT TARGET 11_lEFT--.!UllSEYE_ ---'4W-- ---
(y LJ.P~ ~BJ..l.lE~

'2M'
r:; l50,;:1 ~ l51;;-] r:; l52 " l53 L.= '" l54=- \ J2~ '" l55.a. \ 1~ '"--
~-~ ~-~ ~-~ ~-~ _ VI _\VI ~ _ VI _~/JI --

CENTER H[]lE CENTER H[]lE CENTER H[]lE HOlE AW'ARDS --'H[]LE IN []NE' 'TEED []FT' 'SPIN GCPHER .....HEEl· 'ADD C[]C[]NUT BONUS' ~NEXT H[]lE ADV. H[][]I( 1- 'MUlTI BAll' - 'RAINVl

r:; l60,;:1 r:; l61 ;;-] r:; l62;;-] r:; l63,;:1 r:; l64,;:1
1L I\J l65=- \K~ '---

~ ~ ~ ~ L..!:::! ~ L..!:::! ':::::J ~ ~ ~ -~--'- -
UPPER lSP[]T TIIR UPPER L.SP[]T TAR

1~ 1POP BUHPER
RIGHT BUllSEYE

'ADD COC[]NUT B[]NUS' 'ADV. JACKPOT' 1- 'SPEll SUCE'- ---20M EXTRA BALl 'HUR
r:; l 70,,;:l r::; l71 ;;l 1 1P44j ~ r:; l73,,;:l r:; l74:;:l

'l '" L75-= \ur ------~-~ ~-~ , l..,~ ~ ---.J .'-:::/ ~-~ L..!:::!_'::::J _ VI _\V7 - --
L OUTSIDE R.O. L RETURN R.O. R. RETURN R.O. R. OUTSIDE R.O. SHOOTER lANE SHOOTER lANE 1 RII
'HOlE IN ONE' 'LITE DOG lEG' LITE CHEAT SHOT 'HOlE IN ONE' 'lOCK' 'HOlE IN ONE' '1

~l80..;:1 r:; l81;;:1 r:; L82,;:l r:; l83..;:1 r:; l 8 4,;;:l r:; l85;;-] ----W
~ ~ ~ ~ L..!:::! ~ ~ ~ ~ '::::J L..!:::! ~ ~

GOPHER W'HEEl1- - -#1-- ---#2-- ---"3-- - - - "4-l

L~ 190';:-k .1 r;:-; 191 ;;-] \ 1~ r:; L92 ;:l \. I~ r;:-; 193";;-k I~ r::; L9 4 ;;-] r::; L95 ;;-] r,
,1 -~ -~~!..I~ LJ:::)_~~I_~ _~_~Cl_I~ _~_~C'_I ~_'::::J ~-~ I~
14\ BILlBOARD1-------------------- -------

- - 'PITCH'NPUTT' l "-
'SPEll SKINS' 'TEED OFF' 'EXTRA BALL ROUND' FIND THE GOPHER r;:-; lA5,;;:l ~L ~ lAO.?JHHt± I\J lA1~ \*11: I\JlA2=- \MH± I\J lA3~ \ MI)-1N~ I\JlA4~ \~NM

~ ~.!. ~ ~....!.. ~ ~ ~.?..I 2J L..!:::! '~ ~

1

~lBO,;:l r;:-; lB1 ;;-] r:; LB2;:l r;:-; lB3,;:l r;:-; lB4,;:l r:; lB5 ;;:l I~
L!.!_~ ~-~ L..!:::!_~ ~_':::::J ~_':::::J ~-~ ~

rBOOl
fBlll ,

rB""22l
rs33l

ra«l
~ -

lB5Sl
le6E

COLOR CODE 1

~
rEl 1. ALl lAMP 2. All lAMPS 3. A = A9J6 B = 1A22J1 E = 4A22J1 J = 8A22J1 BLACK GREE:N

DIDDES ARE ARE TYPE #44. Q = A9J9/P9 C = 2A22J1 F = 5A22J1 K = 9A22J1 BR[J'JN BLUE
TYPE 1N4004. N = A9J14/P14 D = 3A22J1 G = 6A22J1 l = 10A22J1 RED ~ V1DLEI,

P = A13J1 H = 7A22J1 M = llA22J1 []AANGE GRAY
Y[j [J'J IJ1.ŒTt
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: DIAGRAMS, PARTS LISTS

-.>-- ......1H::.:;:,47:.:3:,:.7:::,.'"~~9.J..4 B3

LED BOARD (1A22J
COMPONENT LOCATION

~
-+

13-
-+ -+ -+ -+ -+

Pl L.EOl "'" L.Hl2 L.EC3 L.ED4 LE05 LED6
10

6 * * * * * *r5 'l 01
02 03 04 05 06

PART NUMBER

~rem;e,.Techn%gll
TITLI:

LED BOARD (A22l
SCHEMATIC DIAGRAM

'''''WH 1....°'"'1°.,. Il MA-1843
J. B. J.B. 7-15-92

DESCRIPTlON

LED BOARD (1A22J
PARTS LIST

RI

REFERENCE

PI
~

10

120

5 .. ~ ~ ~ ~ ~ ~~7 7' "\:z :5 7 ~7 7' :5:Z :5:Z..:
LEDe

,<...
LEOI LE03 LE04 LE 05 LED"

01:57- 02 ~:z 03:5:Z 04:5 Z 05 :s:z 0.. :5 Z

.. "2~
7

VRI

8

1

2

3

9
L-

Dl-D6
LED 1 - LED 6
Rl
VRl
Pl

LED Board nssembly (lA22)
Diode, lN4004
Diode, LED, Green
Resistor, 120 OliM, 5%, 5W
Diode, Zener, lN4737A, 7.5V
Header, 10 Position

MA-1843
XO-254
XO-866
XO-1042
XO-844
XO-998

remler

....
1736
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VI. WIRING AND SCHEMATIC 1

000 COM..ON

2
000 CO....ON

4
OS &VAC

13
S 6VAC

3
6 &VAC

0:: 12
6 6VAC

wx
0:: 50VACCI 7 6L...
CIlz 50VAC RET4: 160:: 7
l-

X 9CI
0::
L... +20VDC

8
+20VOC

lE
SOL.l0 (QU) (l) 67 LEFT F'UPPER

SOL. 11 (Q12) (l) 67 LEFT CENTER 17

A9Jll
SOL. 12 (Q13)

SOL.13 (Q14) ~ 1
lZl

A9J12 1-::r 2
SOL. 1.4 (Q1S) TOP l:J...

-1

X 3
CI
0:: 4L...

AS
SOL. 16 (Ql?> (l) 67 2

1
SOL. 17 (Q1S) (l) 67 1-

wz
SOL. 18 (Q19) ...

lZl

A9J5 4:
u 2

SOL.19 (Q20)
7 x

CI

SOL.20 (Q2D 0::

8 LIGHTBOX L... 3

SOL.21 (Q22)
9

INSERT 4

SOL.22 (Q23) RI

~~~.33
-0:: 4
4: CI

SOL.23 (Q24) li GOPHER WOTOR RELAY C C1C1l 3
I-~ 7

SOL.24 (Q2S) (1)

lA
A9J3

~~
SOL.25 (Q26)

2
~4

SOL.31 (Q32) a..
8 CI 2

7
SOL.30 (Q3D

7
I=s

2,.
Q

6
SOL.29 (Q30)

~~
lZl

CI 3
SOL.26 (Q2?> TKT

~41- a..
~ 1A25J 1.2A25J1 N/U C12

~ 1
8 +5VDC ~s
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,.ATIC DIAGRAMS, PARTS LISTS

188

NOTE:
1. ALL DIODES ARE TYPE lN4004.
2. UNLESS OTHER'WISE SPECIFIED

ALL LAMPS ARE TYPE #44.

LEn
KICKING RUBBER 04

TOP
KICKING RUBBER

RIGHT
KICKING RUBBER

POP BU~PER

COLOR CODE Premier Technology
BLACK GREEN
BRO'JN BLUE

mu PLAYBOARD
RED VIOLET SCHEMATIC DIAGRAM

ORANGE GRAY :736 1RLM I03-22-9~ 29855YELLOW' lJHlTE

(A-25959)

(A-25959)

(A-27642)

SOL.O (Ql> (A-17876>

+48VDC

SOL 1 (Q2> (A-5195>

SOL2 (Q3> (A-5195>

+o4aVDC
- -- --

+o4aVDC

+o4aVDC

SOL27 (Q2B> (A-2645l> BAU RELEASE

SOL28 (Q29> (A-26451> OUTHOLE

SOL4 (Q5> (A-26450> HOLE

SOL.S (A-2645l> PLUNGER GATE

SOL.& (A-19300> 5 BANK RESET

+o4aVDC

TOP
SOL.7 (QB> (A-16570> UPKICKER

CENTER
SOL8 (Q9> (A-17B76> UPKICKER

BOTTO~

SOL9 (Ql0HA-26450> UPKICKER

RIGHT RA"'P
OPT TRANS ~ OPT.-'
OC GROUND ~ ~N.:.J
OPT RECVR ~ oPi".-,
OC GROUND ~~V!J

RIGHT UNE

~OPT.""

~~N~
~OPT.-'

~~V!J

. SOL3 (Q4) (A-17876)

- -
1

111 OPT TRANS

4
3 1 OC GROUND I~

2
S OPT RECVR

"3 OC GROUND 1:
~

VR1

VR2

IS
l
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VI. WIRING AND SCHEMATI~DL

A12-

110VAC
1toVAC

110VAC
100VAC

,....-.......j 5 5 t-'::::=-,","'r-­

4 4 t--'-'-...I.....,;,,;;..;;..;"'-=-

--.....013 3
JUMPER 1

(Ji) 2 2

r---...-oil 1 t--'-'-.J..",;;~;;';';;';'

9 9 t--'-'-...I.....,;,,;;..;;..;"'-=-

.....----488
7 7

J..-_.......j 6 6 p...:~=;.::.:.;...

1

1

1

A18J1 A18Pl

--.
1

1

1

1

1 Lco~ 1
L _ -!NTERLOCK2~ _ .J

,--
1

1

1

1

A;j:rf
~

SOHz/60HZ

GRDUNDS TD
TRANSFORMER

A12J5 NOTES: A18P2
WIRING VIEW ~ GROUNDS TO 0-- 1
PIN NU.,BERS 1. INDICATES 'w'IRE CDLDR. LIGHTBDX

2. A12JS SHD'w'N IN 110VAC OPERATION. A18P3

~ 3. -& CIRCUIT m EARTH GRDUNDS TC 0-- ~
5 432 1 GRDUND GRDUND CABINET 1

100VAC INPUT JUMPERS A18P4

1J21 9 hl J21 J31 J~~~~R
GRDUNDS TC

[ill]
LIGHTBDX . .th1 J1 1 4 1 3 1 J1 1 J31 CDLDRS 1

110VAC INPUT JUMPERS 1

1J21 9 h2i 7 1J31 J~~~~R
~

L ___ .

1 JI 1 4 1 J1 1 2 1J31 CDLDRS F'USE DESIGNATIONS TABLE '.1
120VAC INPUT JUMPERS F'USE RATING PART NO. USAGE "

1J21 J2 hl 7 1J31 J~~~~R F'1 8.0A SLD-BLD EL26 UNE INPUT lU

~ 4.0A SLD-BLD EL33 UNE INPUT 22~
1 JI 1 J1 1 3 1 2 1 J31 COLORS F'2 S.OA SLD-BLD EL 8 PRIMARY PDWER 11~200VAC INPUT JUMPERS 2.SA SLD-BLD EL21 PRIMARY POWER 22~

110 1 9 la1 J21 6 1 J~~~~R m F'3 3/8A SLD-BLD EL31 nISPLAY 95
1 J1 1 4 1 3 1 J1 1 J2/ CDLDRS F'4 3/8A SLO-BLD EL31 DISPLAY sa

220VAC INPUT JUMPERS F'5 2.SA SLD-BLO EL21 POWER SUPPLY U

110 19 lJ21 7 16 1J~~~~R F'6 10A SLD-BLD EL36 CDNTRDLLED LAMPS J 16
~ n a.OA SLD-BLD EL26 SDLENDIDS • 51

1 J1 1 4 1 J11 2 1 J2 1 CDLDRS F'8 15A EL2S LIGHTBDX INSERT ILLUMINATIDN 6240VAC INPUT JUMPERS F'9 7.SA EL22 PLAYBDARD ILLUMINATIDN 6
110 1J2 hl 7 16 1J~~~R m F'10 3.0A SLD-BLD EL 9 AUXILLIARY POWER SUPPLY 12.6
1 J1 1 J1 1 3 1 2 1 J21 COLORS F'11 3.0A SLO-BLD EL 9 IAUXILLIARY POWER SUPPLY 12.6

F'12
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CDIAGRAMS, PARTS LISTS

x
e
IZI
l­
X
l::l-..J
e
1-

1­
W
Z-IZI
<t
U

e
1-

l=l
Cl'
<t
e
IZI
>­
<t
..J
Il.

e
1-

l.alll

#736

A12~ - - - - - -A12 - - - - - - - - - - - - - - - P31
J4/P4 Pl,0 /Jl0 A12P3
~,.... ë·':':2972"J20].f3 --'- l100l 95VAC 11OOl-;
11'--; '[: \.P-22

2 2~ ~ 1 j 120: 3 3 lïï 95VAC RETURN rïlll 9
; 11'; ,/94 _ 1 9 CT GROUND r9l 5

.!d-- : 5 S r--

~ ~ 6 6 9 CT GROUND
1 : A'1'2
1 1921~~9 lO22I ~
1

92 02 Fl0 12.6VAC
4~<I: 5 5 _

_1-1 h4'.-g: 19aJ ro«l ~ 1 12.6VAC §51
12: 1414

li22ll :l: 1[9i] 1 1 l1SSI !~ 58VAC
2[8.

l
'J ~ [9i] la la lï«1 58VAC RET li441 la,

F5 10VAC rn JillLnOVAC : 1951 2 2 l21il - _A +t2VDC
11

110VAC f~ A18Jl r9l f2iiOl 3
100VAC ~ ~ [95] ~ 10VAC RET

-L. Cl
~J 10~007: [93]

11 11
ro31 16VAC 2661 A18Jl ~ ~

13
CO....ON F6 ~6

~ 1 :
3 3 - _A +2.0VOC120VAC ~ :

Al8Jl
r9l f588l 14

~ :
[93] ml V -L. C2 -

110VAC > :
12 12

16VAC RET
~3~0 A12P21

ftoVAC
~: [50] loS51 n 50VAC li88l A18Jl v ~c;-:

4 4
"jIMWON' _ r<l~

Al8Jl ~ r9l -A H8VDC ~
1 ~ : 4

~ : [50] ~ 50VAC RET. V m
14; 13 13 6

~ - on F8
~ : 96 6VAC (LIGHTBDX)
~11;

l~
6 6 on Fi 008l6VAC (PLAYBDARD>

~ ~ 7 7
0ii0 - 1oëOl~

~
90 CO....ON

.• 111 : 8 8....... '-"-

m .--- 0ii0
~2~

90
9 9

CO....ON 000,
~ 0ii0 liiiO

1

1 A12 90
lS 15

CO....ON
2~ 0ii0 0ii0TRANSFORMER 90

16 16
CO....ON

1010
PANEL ~ 0ii0 000~ 90 CO....ON

~ 17 17
0ii0 000

11
90

1818
CO....ON

9

~
'--

28ëA12 5
PlO Jl0 28ë,

1971 1 1 lo1il 148VAC 58E
6-----------------, ~1 lS

1 008
4

110VAC 1 0ë8
13

220VAC
1

066
110VAC 66

3

1 220VAC 1 12
6"

1 95VAC COLOR CODE

1
8

1 58VAC BLACK GREEN 7"BROWN BLUE 17
1 10VAC RED VIOLET 1 188

l~ 16VAC ORANGE GRAY
1 B88

7

SlVAC
1YI: '" IJHrlT

16
0i1N 6VAC Premier echnology 1 ~

-+:-~6,,:,,:V~AC~ t":=---==-=-=====--=":"':":':::-------t L -1
12:-6VAC
12.6VAC
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VI. WIRING AND SCHEMATI

A12J3

A1

A1

A1l

A1

..-

-

....-1--

UJ2 A8J4
1 RIBBON 1

14 A-28814 14

TC A4 TD A8
DDT MATX DISPLAY
DISPLAY CNTLR BD

TO A20 A20P5 A5P3 TD AS
AUX~ AUX P'.'R

SND BD A-28812 SUPPLY

A1J2 A3J2 A6S4 A20P4
1 RIlIBDN 1 1 RlBBON 1

20 A-26n9 20 20 A-27936 20

TD Al TC A3 TC A6 TC A20
CONTROL DRIVER SOUND AUX

BOARD BOARD BOARD SND BD

NOTE: 1. A18J2 <FROM TRANSFORMER PANEL>

A1 J3 A8J3
1 RIBlON 1

20 A-28822 20

TO Al TO A8
CONTROL DISPLAY

BOARD CNTLR BD

-t2VDC REG.

+12VDC REG.

ANALOG GND

c;~ 58VAC

""i4'4 58VAC RETURN
10~===~=:"=""';:':'=':'=':""------------------------

'""'iOi) 95VAC
1~~""":":~~------------------------'1ll 95VAC RETURN
9~~""":":~~~~---------------------­

'58'8 +20VDC
13~~~~~------------------------""';'

'2iiO + 12VDC

~
Q:

<
\DO
<Ill
O~
~z

::J
o
V)

~
Q:

<
\DO
<Ill
O~
~z

::J
o
V)

3 '2iiO +12VDC
11~~~~~-----------------------,

'58'8 + 20VDC
61--!::::=~=:"'::":::----------------------,

~ '58'8 +20VDC
III 141-!:::::==:=-c=.:...;..;;,.-'-------------------------,

'222 12.6VAC
z41-!:::::~'"""-';,,;;;;,,;,,;'-'-----------------------,e r9l CT GND
~51-!:::::==-=-"~-'----------------------ï
u 12 2551 12.6VAC

~ ~ A27J2< 2: . r==-,
o ~ 11-J1~2c:~uO:.:::uO~1+:..c1~2~V~D~C ~-----_+_H_+_+--+_-+_

~ ~ ~J~ A".:L1 1SPEAKERPANEL- A1OJVP4
III 7 ~ -112VDC 1 ~ 1 ro22l :~ ro22l
Q: 811 -100VOC III 4x6' +
~ 8 .--- 2 >- 1 SPEAKER _ '9'1 '9'1

lX)...J 2 888 HVOLT GND :5 8 OhMS L" 1 2 2 t-'P,--,-I----,

< ~ r.::19 LOGIC GND 4 Bi IlS'.' A10J61p6
o~3~ 5- ~~r-~
~ 8 1 ~ +5VDC ~ 1 P C11 022 1 1 1 1022L

Q.. 4 200 + 12VDC 6 ~ 1 T'.'~~TER Cg 10uf 50 V
V) ~ 7 0 8 OhMS - r9l <> <> r9l_ 777 +62VOC r;. r;.
~ ~f--I-=-~...L.....:""::"=":"'="';"-----1.!!. ~ ~5~ ':J-=

A6J2
r- r9l GND
1r-==~....::.:..:..::.....----------------___,

4 ~?'"""=5:,;5~+:....1=-=2:...:V-=D-=C-R:..:.:E:.:G::..:..--------------_+-----<~----_t_+_t_
'l'66 -12VDC REG.

3f-l.::::==:!--....:..=..:...=..::;....:,:;=-------------_+_--.~----_+__+__+_

'666 ANALOG GND
21--!::::==:!-+-==~=:.....-------------_+_--+_t_----_+__+_+_

'666"
8t-=~ ...

'68ë +5VDC
5~=.::~--'-':...:..::.~----------------t--_+_+__+_ï

>- ~ '!20J3 - A-279~II
~ ~ ~ ~ AUDIO OUT -W
< J III <> r«4l GND~
o =~ r;. r.==ï.
~ ~ 5 3 1 133 r VOLUME CONTROL

< 0 l...-

V) ~0-U-

3 166
~

2 155-
4 888
r-

1 688 +5VPC

5~
8 9 1 A1J4
~ ..:...

7 1 1666:1 SRET 9

AiJ1 ~
r- 300 SDO 8 ~
6 311 SD1 III

3 322 SD2 7 6
2 333 SD3 6 ~
1 344 SB4 5 Ô
9 355 SDS 4 u
5 366 506 3 <
7 377 SD7 2 0
8 1 ~

.!.Q. 777 RESET .!.Q
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~TIC DIAGRAMS, PARTS LISTS

~VAC r-r22 r--

r-r44
1

~VAC RETURN
2......-

95VAC 100
3

1 1I5VAC RETURN 111 4
1 +20VDC S88

A18J2 ...
.GND 19, ~
+5VDC l688 9

Il '-'-

Il + 12VDC [200] ~
+ 12VDC1200 4

A18J2 ~
GND 19 3

REf GND 19 2

A3J1
+ 12VDC r2Q0i- r;-
~

+20VDC ~. 3

+20VDC ~ 6
+5VDC 688 2

Al8J2
GND f9

..!..
A5Jl

12.6VAC~ ';

Cr GND f9 4

12.6VAC r2'5S1 8

AUDIO OUT ["'ii22 6

ANALOG GND ~ 7

+12VDC REG.~ 10

-12VDC REG.~ S

ANAlOG GND ~ 2

ANALOG GND ~ 9

AUDIO OUT 011 1

-----A1Jl

REF' GND 19 ~

Al'8J2
GND 19 4

+5VDC 1"'6'88 1

\1
+5VDC 1"'6'88 2

~2J2
Il +5VDC ~ ~

+5VDC 688
2~

+5VDC 688
3,....-

+5VDC 688
4,....-....;

+5VDC 688
5-+5VDC 688
6-+5VDC 1688
7

+5VDC T6'8'8'
J!.

>­
....J
Q..
Q..
=>

tn Cll

<D!
cL.!1-:>c

Q..

X

~

Al0P3
~ r--

+5VDC 688
5;;;;;;;;=

+5VDC 688
6~

AUDIO OUT 011
1~

GND 444
3;;;;;;;;=

VOLUME CONTROL 133
cÊ..

COlOR CODE Premier Technology
BLACK GREEN mu: LIGHTBOXBROWN BLUE

RED VIDLE:T SCHEMATIC DIAGRAM
ORANGE GRAY

#736 1RLM b3-22-9~ 29858YELLO\oI 'WHITE
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VI. WIRING AND SCHEMATIC

A26Jl----Al0J3-- '688 +SVDC 688
;=.;

1+SVDC
15

'l33 TI3VOlUWE CONTROL VOlUWE CONTROL
52

4« VOlUWE CONTROL GND VOLUWE CONTROL GND 444
23

'Oi1 oul 'Ti7CENTER AUDIO TEST SWITCH
3

1
1

'688 8' CENTER+SVDC GND 9
6

f333l
4 OHM CABINET A18J3

5WITCH OS ls33
4 1

4 333 CENTER AUDIO OND 20'JATT SPEAKER
7

A12J2 RETURN 5 655 1
6

"4'288 +48VDC
~---

i
'"""9 CT OND N/U

6

3
200 +12VDC

1
'"088 6VAC

2 000 6VAC RETURN

~P2 Al0J2 Al0P2-- -

10 6"88l +SVDC +-48VDC l288l 1~
6 555l SOL29 SOL29 555 1

2
2 _555 _

5 91 GND A18J3 Al0JS

8 91 GND Al8J3
+-48VDC r2'88l 1

9 5iiiil SOL24 SOL24 f'5Ool1
2

NOT USED

7 ls'22l SOL.26 COIN WETER lS22l
il"

hi lC1 r Al8J3
+ 12VDC f200l *Dl

,C
M

1
lo22l D.1UF"D 1 1 LErT FLIPPER SW A14Jl

I""ii«l TICKET WETER ls""2""2 ';
3

19l
rJll C2 A18J3

+12VDC 200
5

lo33l OJuh r9 TD TICKE
2

Il RIGHT FLIPPER SW
A18J3

GND
6

rJl
l

C4

Il
(+V) TICKET WETER

4 lo55l OJurD
1

RIGHT FLIPPER SW
'-'- Il

TICKET WrnR
~P!............ ~
8 777 TEST SWITCH ~10d.! ~0.!1__

7 "'5'33 SWITCH OS +12VDC 200 8
8

16
655 RETURN S 6VAC roaa 9

9
088l~

9
sn SWITCH 06 1Y FRONT DOOR 6VAC RETURN 000

1 1
000 ~

18
666 RETURN 6 "f 1

A18J3
OND '9

15 15
91 GN

1 1 PENDUlUW TILT 9
14 14

""7""«l l ~A18J3 '9
8

i B~LL ROLL TILT
6 6

91 GND
1

9
14 A18J3 CSoo 7 7

5ii05'1
1

500 SWiTCH 00 SWITCH 00
2 2

10
6iiO RETURN 0 RETURN 0 600

10 10
600 RE'

2
Sil SWITCH 01 SWITCH 01 '5i1

3 3
Sil 5'1

11
6i1 RETURN 1 RETURN 1 611

11 11
611 RE'

3
5"22 SWITCH 02 SWiTCH 02 '522

4 4
5"22 S\\

12
622 RETURN 2 RETURN 2 622

12 12
622 RE'

13
6"33 RETURN 3 RETURN 3 '633

13 13

5
""544 SLAW SWlTCH SLAW SwrrCH rs:44

~ 5 rs«l
S5S SWITCH 04 1 1 CREDIT BUTTON ----

6
"'6"« Il

RETURN 4

~P6
1 r4ilol STROBE 0 r~:-c 1,Ql CREDIT NOTE: COlOR CO

BLACK

2 l8îtl RETURN 1 LV!- _~ 1, AMOUNT or PARTS VARIES PER GAME. BRO'JN
2. ALL DIaDES ARE TYPE IN4004. RED ,
3. A18J3 (FROM TRANSFORMER PANEL>, ORANGE

yu'l.O\{

x
~....
<

:::1::::1:

~:z:
LLU....

:;
II)

x
~....
<

:::1::::1:
C:z:lt: uLL ....

:;
II)

...J
W
Z

:::1:<
c~

lt:1I)
LL z

<
lt:....
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MECHANICA.L
FRONT DOOR

..;:SW;,.;.;.;.;IT..::;C.:.:.H....;O:..:o_--;11 LErT COIN CHUTE SW.

RETURN °
..;:SWI;,.;.;.;.;T..::;C.:.:.H....;O:..:l_--;11 RIGHT COIN CHUTE SW.

RETURN 1

...,.;SW;.:.:.:.:IT..::;C.:.:.H....;O:.;:2'-------t11 CENTER COIN CHUTE SW.
RETURN 2

1

J

--,
1
1
1
1
1
1
1
1
1
1

)

PART ND.
MA1645
XO-261
XO-588
XO-7
XO-912
23984

(A24)
fRONT DOOR INTERfACE

PARTS LIST

DI-D4
QI-Q4
RI-R8
A24Pl

REfERENCE DESCRIPTION
fRONT DOOR INTERfACE ASSEMBLY
DIODE. IN4148
TRANSISTOR. PNP, 2N3906
RESISTOR. 4.7K OHM, 1/4\1, sr.
HEADER.I0 POSITION
SPACER (4)

COLOR CODE Premier Technology
BLACK 1:5 GREEN nn.< SCHEMATIC DIAGRAMBR[J\!N 6 BLUE

RED 17 VlCLET ELECTRONIC FRONT DOOR-4 OUTPUT
ORANGE 18 GRAY

... III 1 RLM 109-'20-911 28541Yf'L _Il\! I<J \!HITE

r---------------~
Ri

'2 4'7K~,Ql
4.7K 2N3906

lA Dl
R3 NIN4148

'4 4'7K~,(A24)
fRONT DOOR 4.7K 2N3906

INTERfACE lA D2
R5 NIN4148

R6 4.7K~3
4.7K 2N3906

lA D3
R7 NIN4148

'8 1 4'7K~,

1

4.7K 2N3906 4

L ___ lA D4
1 _ __NIN1.!j8

A24Pli 6 7 8 9 10 5 3 2 11

~o~ +12VDCA24Jll 6 7 8 9 10 5 3 2 1112OOÎ
7:!.!. ~P!...

8 200 200 7 9

9
088 6VAC CIl~cr~

KEY 13 3
000- 6VACR '-J 1

1
9" '9 ~

15
GND

1 15 ~
"9 GND 9" NZ

14 2 14 U H
9 GND 9

~O

6 3 13 Ul
uo:

9" 9" 0
7

GND ..:lUE-<

500
- 4 120 H.cC

_-2. O:ZCl
2 5 11 ~ g~

10
600 RETURN 0 1300

14 2 0 E-<.cC

19
UU:>
~

3
l6lll RETURN 1 l3ïl

6 10 Z..:l
H~

1~ 12 4 0
r9 U

4
622 RETURN 2 r322

8 8

12 11 5

13
'633 RETURN 3 rml 9 7

~
'"544 1 ISLAM S\lITCH 19l 15 1 ./Il '- -

(A24)
fRONT DOOR INTERfACE

COMPONENT LOCATION

RI -c:::::J- 0
R2 -c:::::J- QI

r-r- Dl---1<J-

6 1 R3 -c:::::J- 0f-+--
7 2 R4 -c:::::J- Q2
f-f-D2~
83 ~

t--t-- R5 -c:::::J- 0
9 4 R6 -c:::::J- Q3

t--t--
10 5 D3---1<J-

'f.'l R7 -c:::::J- 0
R8 -c:::::J- Q4

D4---1<J-

TO CABINET

CODE Premier Technology
GRŒH mu CABINET/fRONT DrJORBLUE:

VIlILET SCHEMATIC DIAGRAM
GRAY 1

1t736 J RLM 1~3-22-9~ 29857'a'HTTE 1

....:&V;..:.;A;.;.:C'--__(=3)'-1@COINCHUTELAMPSI

..:6;.:.:VA;:.:C;;.:.R 11

....:G;:.;;N:;..O ----,I

1

1

1

1

1

1

1

1

_____1 ':LA~ ~T~ :!J

-------------l

>TD
CCIN

> METER

Î'
, DR
I tr

:e: DISPENSER

- - - VOUiMECONrROL - - - - - ..,

-'- ")101< OHM 1/2.., 1 :

...;,..,~-~......otl'I TEST SWlTCH 1

.,..----- 11

1

-----:.::::=-~ TOURNAWENT SWlTCH Il
_____________ ..J

C DIAGRAMS, PARTS LISTS

--------------,
(A-5195)~ KNOCKER ASSEMBLY Il

_____________ :J
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VII. PARTS INFORMATION

TABLE OF CONTENTS

PAGE

CABINET PARTS ....................•••........... 64

PLAYBOARD PARTS (SWITCHES) 65

PLAYBOARD PARTS (LAMPS) 66

PLAYBOARD PARTS
(RUBBER RINGS AND MISCELLANEOUS PARTS) .... 67

FLIPPER PARTS
EXPLODED VIEW 68

POP BUMPER PARTS
EXPLODED VIEW 69

UPKICKER
EXPLODED VI EW 70

BALL HOLE KICKER PARTS
EXPLODED VI EW 71

TARGET ASSEMBLY
EXPLODED VI EW 72

DROP TARGET PARTS
EXPLODED VI EW 73

LIGHTBOX INSERT
LAMP IDENTIFICATION 74

SPIN UNIT ASSEMBLY
EXPLODED VIEW......................•...... 75

UNIQUE PARTS 76
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VII. PARTS INFORMATION

CABINET PARTS
ITEM DESCRIPTlON PART NO.

PART NO.
29759
29760
29761
29451
29305

26

*NOTE:
COVER USED WITH ELECTRONIC DOOR
OR 3 CHUTE DOOR, PART NO. 28062

COVER USED WITH 2 CHUTE ODOR WITH
$1.00 ACCEPTOR SLOT, PART NO. 30002

Lock Bar (Not Shown)
Lock Bracket (Not Shown)
Lock Bar Bracket (Not Shown)
Interlock switch support Bracket
Interlock Switch

.Â. 4

2 • @@@ @@@ • 2~. 0 V wo ;g

~; <~W33
"""

..... . 5 ~.,., •," ,, , .
":':~16 ........:

1
[ ) 1818

'- ~17 -

~ ... , 0 ~'PJ l:J Su,!PJ 25 fJ
22 21- ~

6 ~or 24 7
~O~ 15......

~,llll: '"1 -13
~lli'l 19

1
r------·,,\ 25\

/------- ..

JOI~14 1 :111: .......

~l ! 11 !~
c - - 23 --27~.

'U"'""'""

27

26

ITEM DESCRIPTlON

299)2-736
FA-162

24394
24393
28700
28701
16951
MA-1872
MA-l172
MA-25
MA-1021
MA-1928
18133
18769
23799
EL-78
EL-50
EL-26
EL-33
EL-8
EL-21

28691
28690
26314
29106
MA-1938
26130
FD-2
FD-24
18092
280)2

*SEE NOTE

28693
28668

24659
21969
23365
23364
28934
28935
23940

26449

358
MH-30
357
22043
14653
MA-12
27591
4337
3775
MH-21
FA-665
MA-1945
EL-42
XO-830
XO-957
23805
EL-78
EL-10
EL-31
EL-Jl
EL-21
EL-36
EL-26
EL-25
EL-22
EL-9
EL-9
29724
25658
25657
MA-1851

1 Cabinet
2 Lightbox Mounting Thumb Screw (2)

(Not Shown for Reference Only,
Part of Lightbox Assembly)

3 Butt Hinge (2)
(Attached to Lightbox)

4 "un BoIt (P/O Lightbox)
Latch Assembly (P/O Cabinet)

5 Line Cord (Domestic)
Line Cord Cover Plate

6 Speaker, 4 Ohm, 8"
Speaker Grille

7 Prop Stick, Playfield
8 Right Flipper Switch Assembly

(Switch with Bracket)
(Switch Only)

9 Left Flipper switch Assembly
(Switch with Bracket)
(Switch Only)

10 BalI Shooter Assembly
Il Front Door Assembly (Universal)

Cable Assembly
SIam Switch (N/O)
6V DC Lamp, Wedge Base
Lampholder

12 Replay Swi tch Assembly
13 Cashbox

Cover
14 Plumb Bob Tilt Switch Assembly

Strike Plate
Carbon, Tilt Bob
Rod, Tilt
Bracket
Clip

15 Knocker Assembly
5" Bell Assembly (When Used)

16 Cabinet Leg (4)
Leg BoIt (8)
3" Leg Adjuster (4)
3/8-16", Jam Nut (8)

17 Transformer Panel Assembly
Bridge Rectifier (3)
Capacitor, (10,000UF), 25V
Capacitor, (33,000UF), 35V
Fuse Cover
Fuse Holder and Cap F3
Fuse Block (8 Pole)
F3, 3/8 Amp, SLO-BLO
F4, 3/8 Amp, SLO-BLO
F5, 2.5 Amp, SLO-BLO
F6, 10 Amp, SLO-BLO
F7, 8 Amp, SLO-BLO
F8, 15 Amp
F9, 7-1/2 Amp
F10, 3 Amp, SLO-BLO
FIl, 3 Amp, SLO-BIO
Transformer

18 Cabinet Pivot Bracket (Left)
Cabinet pivot Bracket (Right)

19 Game Controls Board (A26)
20 BalI Roll Tilt

Housing and switching Assembly
Switch

21 Right Moulding (Not Shown)
22 Left Moulding (Not Shown)
23 Front Moulding (Not Shown)
24 Relay Strip Assembly

"Q" Relay
IIT" Relay
"A" Relay

25 Power Module Assembly (Domestic)
Convenience Outlet (2)
Toggle Switch Plate
Double Throw Switch
Fuse Holder and Cap (2)
Line Filter
FI, 8 Amp SLO-BLO, 110V AC

4 Amp SLO-BLO, 220V AC
F2, 5 Amp SLO-BLO, 110V AC

2.5 Amp SLO-BLO, 220V AC

DIFFERENCES

Power Module Assembly (Germany)
Line Filter
Capacitor, 0.47UF, 20%, 250V

Power Module Assembly (Japan)
On-Off Switch

MA-1928A
EL-51
XO-884
MA-1928B
25481
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VII. PARTS INFORMATION

Z ROLLOVER TYPE

SMART SWITCH™
DO NOT ADJUST WIDE BEAM

SEI:: PAGE 22

PLAYBOARD
SWITCH ASSIGNMENTS

29099T
29099U
29099T

28625

29099W
29099U

28625
28625

MA-1558
290995
29099U
29099T

28625

PART Na.

Pla FRONT DOOR
Pla FRONT DOOR
Pla FRONT DOOR

Pla ELECTRONIC DOOR
18092

XO-1193
29305
25896
29819
27702
27702
27702
29346

27667A
25896

Pla 27544
Pla 27544

28080
26927

27667A
25897

Pla 27544
Pla 27544

27764
25824

27667A
25895

Pla 29871
Pla 29871
Pla 29871
Pla 29871
Pla 29871
Pla 29871

Pla 29871
Pla 29871
Pla 29871
Pla 29871
Pla 29871
Pla 29871

BOTTOM LEFT SPOT TARGET 13,BLUE
RIGHT CENTER SPOT TARGET 13,RED
LEFT SI DE ROLLOVER
RIGHT SIDE ROLLOVER

BOTTOH LEFT SPOT TARGET 12,YELLOW
RIGHT CENTER SPOT TARGET 12,RED
LEFT CENTER SPOT TARGET,YELLOW
RIGHT RETURN ROLLOVER

(NOT USED)

RIGHT LANE (OPTICAL INTERFACE)
BOTTOH LEFT SPOT TARGET Il,GREEN
RIGHT CENTER SPOT TARGET Il,RED
TOP RIGHT SPOT TARGET,YELLOW
LEFT RETURN ROLLOVER

(NOT USED)

(NOT USED)

swrrCH ASSIGNMENT

LEFT COIN CHUTE (Il)
RIGHT COIN CHUTE (/2)
CENTER COIN CHUTE (/3)
COIN CHUTE (/4)
START (CREDIT) BUTTON
TOURNAMENT
FRONT DOOR (SERVICE)
DROP TARGET Il
POP BUMPER
LEFT KICKING RUBBER(2)
RIGHT KICKING RUBBER (2)
TOP KICKING RUBBER
TROUGH
(NOT USED)
TOP UPKICKER
DROP TARGET 13
(NOT USED)
LEFT BULLSEYE (INNER)
RIGHT BULLSEYE (INNER)
HaLE
OUTHOLE
(NOT USED)
CENTER UPKICKER
DROP TARGET 14
(NOT USED)
LEFT BULLSEYE (OUTER)
RIGHT BULLSEYE (OUTER)
CENTER ROLLOVER
SHOOTER LANE ROLLOVER
(NOT USED)
BOTTOM UPKICKER
DROP TARGET 15
SPIN UNIT "G"
SPIN UNIT "0"
SPIN UNIT "P"
SPIN UNIT "H"
SPIN UNIT "E"
SPIN UNIT "R"
(NOT USED)
(NOT USED)
SPIN UNIT "G"
SPIN UNIT "0"
SPIN UNIT "P"
SPIN UNIT "H"
SPIN UNIT "E"
SPIN UNIT "R"

(NOT USED)

(NOT USED)

RIGHT RAMP (OPTICAL INTERFACE) MA-1558
LEFT FLIPPER (SENSOR BOARD A15) Pla MA-1334
RIGHT FLIPPER (SENSOR BOARD A15) Pla MA-1334
TOP LEFT SPOT TARGET,NARROW, WHITE 29104Z
LEFT OUTSIDE ROLLOVER 28625

SWITCH'"

r------------ï
PIEZO 1 2N7002 0 +V 5TROBE 1PlI
FILM 1 100 MEC C RETURN '

1 1 2
1 1
L ....J

SCHEMATIC REPRESENTATION

swrrCH
MATRIX
NUMBER

SW 0
SW 1
SW 2
SW 3
'SW 4
SW 5
SW 6
SW 7

.SW 10
SW 11
SW 12
SW 13
SW 14
SW 15
SW 16
SW 17
SW 20
SW 21
SW 22
SW 23
SW 24
SW 25
SW 26
SW 27
SW 30
SW 31
SW 32
SW 33
SW 34
SW 35
SW 36
SW 37
SW 40
SW 41
SW 42
SW 43
SW 44
SW 45
SW 46
SW 47
SW 50
SW 51
SW 52
SW 53
SW 54
SW 55
SW 56
THRU
SW 77
SW 80
SW 81
SW 82

.SW 83

.SW 84
SW 85
THRU
SW 87
SW 90

• SW 91
.SW 92
• SW 93
• SW 94

SW 95
THRU
SW AO
SW Al
SW A2
SW A3
SW A4
SW A5
THRU
SW BO

.SW B1

.SW B2

.SW B3

.SW B4
SW B5
THRU
SW B7

• SMART
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VII. PARTS INFORMATION

66

PLAYBOARD
LAMP ASSIGNMENTS

26621
26622
26623

TYPE

1-1/8" BRACKET
1/2" BRACKET
LlIYDOliN

LAMP ASSIGNMENT

Billboard "SPELL SKINS"
Billboard "TEE'D OFF"
Billboard "EXTRA BALL ROUND"
Billboard "FIND THE GOPHER"
Billboard "PITCH 'N PUTT"

"GOLF AGAIN"
Credit Button (FRONT OF CABINET)
Left Cardholder "S"
Left Cardholder "K"
Left Cardholder "1"
Left Cardholder "N"
Left Cardholder "S"
Left Cardholder "1"
Left Side Rollover "SPECIAL"
"BIG SCORE" spot Target
Right Cardholder "G"
Right Cardholder "0"
Right Cardholder "P"
Right Cardholder "H"
Right Cardholder "E"
Right Cardholder "R"
(NOT USED)
Top Left Upkicker "SPELL SKINS"
Top Left Upkicker "CHEAT SHOT"
Top Left Upkicker "TEE"
Top Left Upkicker lst Hole
Top Left Upkicker 6th Hole
Top Left Upkicker 9th Hole
Top Left Upkicker "GO FORE,PAR TEE"
Hot Shot Ramp "10 HILLION"
Hot Shot Ramp "QUICK PICK"
Hot Shot Ramp "PITCH 'N PUTT"
Right Ramp "PITCH 'N PUTT"
Right Vacuum Form "LITE TEE"
Right Vacuum Form 2nd Hole
Right Vacuum Form 4th Hole
Right Vacuum Form 8th Hole
Right Upkicker 3rd Hole
Right Upkicker 5th Hole
Right Upkicker 7th Hole
Right Lane "RECOVER SCORE"
Right Lane "ANYTHING GOES"
Right Lane "LOCK"
Right Lane "HYSTERY"
Right Lane "HOLE IN ONE"
"ONE SHOT"
Left spot Target (Green)
Left spot Target (Yellow)
Left spot Target (Blue)
Left Bullseye "2H"
Left Bullseye "4H"
Left Bullseye "8H"
Left Bullseye "16H"
Center Hole "HOLt IN ONE"
Center Hole "TEE'D OFF"
Center Hole " SPIN GOPHER WHEEL"
"ADD COCONUT BONUS"
"NEXT HOLE ADV. HOOK"
Hole Awards "MULTI BALL"
Hole Awards "RAINING CATS 'N DOGS"
Hole Awards "LITES ANYTHING GOES"
Upper Left spot Target 20H
Upper Left spot Target Extra BalI
Pop Bumper
"ADD COCONUT BONUS"
"ADVANCE JACKPOT"
Right Bullseye "SPELL SLICE"
Right Bullseye "HURRY-UP 50H"
Right Bullseye "EXTRA BALL"
Left outside Rollover "HOLE IN ONE"
Left outside Rollover "LITE DOG LEG"
Right Return Rollover "LITE CHEAT SHOT"
Right outside Rollover "HOLE IN ONE"
Shooter Lane "LOCK"
Shooter Lane "HOLE IN·, ONE"
Right Lane "DOG LEG" r----LA/1--P-S-O-C-K-E-T-S-----"

Hean Hole Green l'IITN
Gopher Wheel #1 DIODE BOARD
Gopher Wheel #2
Gopher Wheel #3
Gopher Wheel #4

(NOT USED)

(NOT USED)

LAMP
NUMBER

LQ
L1
L2
L3
L4
L5
L6
L7
LlO
Lll
L12
L13
L14
LI5
L16
LI7
L20
L21
L22
L23
L24
L25
L26
L27
L30
L31
L32
L33
L34
L35
L36
L37
L40
L41
L42
L43
L44
L45
L46
L47
L50
L51
L52
L53
L54
L55
L56
L57
L60
L61
L62
L63
L64
L65
L66
L67
L70
L71
L72
L73
L74
L75
L76
L77
L80
L81
L82
L83
L84
L85
L86
L87
L90
L91
L92
L93
L94
THRU
L97
LAO
LAI
LA2
LA3
LA4
LA5
THRU
LB7

(Al

NOTE:
.. LAMPS HOUNTEO OH LIGIITBOX INSET,

SEE P"GE 74 FOR LOCATION.

SOLENOID FUNCTlONS/LOCATlONS
SOL. a POP BUMPER SOL. 16 RIGHT TOP 12 167
SOL. 1 LEFT KICKING RUBBER SOL. 17 RIGHT CENTER 167
SOL. 2 RIGHT KICKING RUBBER SOL. 18 RIGHT FLIPPER 167
SOL. 3 TOP KICKING RUSBER .. SOL. 19 LIGHTBOX Il. 167 (2)
SOL. • HOLE "" SOL. 20 LIGHTBOX 12, 167 (2)
SOL. 5 PLUNGER GATE .. SOL. 21 LIGHTBOX 13, 167 (2)
SOL. 6 5 BANK RESET SOL. 22 GOPHER 167 (2 )
SOL. 7 TOP UPKICKER SOL. 23 L.B. GOPHER MOTOR REL.I\Y (C)
SOL. 8 CENTER UPKICKER SOL. 2. P.B. GOPHER MOTOR REL.I\Y (B)
SOL. 9 BOTTOH UPKICKER SOL. 25 LIGHTBOX INSERT ILLUl\. REL.I\Y
SOL. la LEFT FLIPPER SOL. 26 TICKET COIN/ME:rER ENA BLE
SOL. 11 LEFT CENTER SOL. 27 BALL RELE"SE
SOL. 12 LEfT TOP DaME 167 SOL. 28 ·OUTHOLE
SOL. 13 CENTER MIDOLE 167 SOL. 29 KNOCKER
SOL. 14 CENTER TOP 167 SOL. 30 TILT RELA't' (T)
SOL. 15 RIGHT TOP Il (OOME) 167 SOL. 31 CA.KE OVER HELA'! (Q)
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RUBBER RINGS

ITEM DESCRIPTION PART NO.

20892T
11905T
29944
28489
29832
26453
29754
29903
29868
29930
MA-1920

29929
29973
29833
MA-1812
MA-1789

29957
MA-l747

MA-1849
29882
29883
MA-1791B

27642
26438
29714
29945
29894
MA-1951

28039
29974
MA-1373
MA-I083
MA-1790

25959
26438
21864
MA-1870
MA-1843
13798
29912
29316-736

MA-1953
MA-1942
MA-1954
29950
30021
MA-1957
21961
13833
24967
25147P
29937
28680
26860Z
MA-1956

29824
MA-1932

25959
26439
MA-1791

28798
29951
29916
29879
17300
21696
27888
29949
MA-l743

PART NO.

BALL SNUBBER
PLATE SHIELD
PLASTIC SHIELD SET
FLAT RAIL
METAL SHIELD
WIREFORK GATE
FLAT RAIL
MOLDED VOLCANO COVER
UPKICKER ASSEHBLY

(SEE EXPLODED VIEW ILLUSTRATION)
WIREFORK RAMP
BALL HO LE KICKER ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
OPTO SWITCH AND SUPPORT BRACKET
OPTO SWITCH AND SUPPORT BRACKET
LIGHT STRIP ASSEMBLY

HOLDED COVER
GOLF BALL AND REFLECTOR ASSEMBLY (5)
5 POSITION STRIP PCB ASSEMBLY

BALL GUIDE RAIL
BALL GUIDE RAIL
RAMP
PLASTIC DOME, CLEAR (2)
HOLDED RAMP ASSEMBLY
CELLULAR URETHANE BUMPER
FLANGED POP BUMPER BODY, WHITE
POP BUMPER BRACKET AND COlL ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
RAMP FLAP
BALL SNUBBER
WIREFORK RAMP
BALL STOP PLUNGER ASSEMBLY
UPKICKER ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
KICKER ASSEMBLY
FLAT RAIL
FLAT RAIL
FLIPPER ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
FLIPPER COlL
FLIPPER SWITCII

METAL TARGET ASSEMBLY (2)
METAL TARGET DECAL(2)
BALL SNUBBER
TARGET BANK ASSEMBLY,

(5 POSTION, 4 ,TARGET)
(SEE EXPLODED VIEW ILLUSTRATION)

ROLLOVER DROP TARGET, YELLOW
.TARGET ARK, YELLOW (3)
DROP TARGET DECAL (4)
PLASTIC PALK TREE (3)
WIREFORK RAMP
BALL DEFLECTOR
SPACER, 2", 8-32 STUD AND HOLE
METAL RUNWAY RAMP
MYLAR OVERLAY
BILLBOARD MOUNTING
SPIN UNIT ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
MYLAR OVERLAY
UPKICKER ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
BALL SNUBBER
CELLULAR URETHANE BUMPER (2)
KICKER ASSEMBLY
KICKER ASSEMBLY
FLIPPER ASSEMBLY

(SEE EXPLODED VIEW ILLUSTRATION)
FLIPPER COlL
FLIPPER SWITCH

FLIPPER ASSEHBLY
(SEE EXPLODED VIEW ILLUSTRATION)
FLIPPER COlL
FLIPPER SWITCH

STEEL BALL, 1-1/16" DIAMETER (5)
LED BOARD ASSEMBLY
LED BOARD ASSEMBLY
BALL SNUBBER (2)
CARDHOLDER VACUUM FORK ASSY. WITH P. C. B.' S
CARDHOLDER

55

35
35A
36
37

26
27
28
29
30

31
32
33
34

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25

48
49

38
39
39A
40
41
42
43
44
45
46
47

50
51
52
53
54

56
57
58
59
60
61

1
2
3
4
5
6
7
8
9

PARTS LIST
ITEM DESCRIPTION

MP-10
17492
11561T
11562T
14792
265Jl
M1\-17J8
M1\-1948
14487Z
14488Z
206J5P

VII. PARTS INFORMATION
PLAYBOARD PARTS INFORMATION

MISCELLANEOUS PARTS

DESCRIPTION PART NO.

PL1\STIC RIVET
SI1\MESE POST
PL1\STIC POST, 1", YEL.
PL1\STIC POST, 1-J/16",YEL.
MINI-POST SCREW
HEX POST WITH GRIP
liB" RELAY
.IIC" RELAY
POST B1\SE
SPLIT POST C1\P
SUPPORT POST. CLEAR

10221
10219
10222
1022J
10218
10220
15705
10217
1479J
JOOOJY
1J 149
28546

2" (2)
1" (5)
2-1/2" (2)
J" (2)
J/4"
1-1/2"
MINI-POST (4)
5/16" (7)
MINI-POST SHl\LL
BUHPER, T1\PERED,BLK. (7)
RUBBER RING, RED
FLIPPER, BLACK (2)

1\
B
C
D
E
F
G
H
J
K
L
M

67
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VII. PARTS INFORMATION

Specify Game
10434
LA-O
PS-O
16634
10433
Specify Game
12149
2663
2662
FA-660
21643
8571
Specify Game
5064
17906
FA-64
FA-53
16632
25732
10432
10430
FA-43
10435
16647
FA-108
26635
26860

PART NO.

Color)

1~25

1

NOTE:
ITEMS 23 AND 27 ARE INTERCHANGEABLE.

~,~--12

1J.o...-..-14

1.---4

'15

POP BUMPER PARTS

23, g.1 g-I 2PATN:~3'98;::~:c:~...,,,
~ 1 Pop Bumper Cap (Specify Color)

t-
2 Lamp, 144

. 3 Socket
4 Tie Rods and Ring

'~'~.J,I
3 5 Pop Bumper skirt (Specify Color)

6 Switch Assembly
7 Slotted Yoke
8 Plunger
9 Insulating Yoke

10 Elastic stop Nut, 6-32
Il Kicker Return Spring
12 stop Bracket
13 Coi!
14 Coil Sleeve
15 Coil Mounting Bracket and stop
16 8-32 x 1/4 HHMS SEMS
17 6-32 x 1/4 HHMS SEMS
18 Pop Bumper Pad
19 Pop Bumper Trim Platter
20 Pop Bumper Base
21 Pop Bumper spring
22 6-32 x 1-1/8 Oval HMS
23 Pop Bumper Body(Specify Color)
24 Bracket
25 4-40 x 1/2 Pan Head Phillips
26 Pop Bumper Cap, Clear, (Specify
27 Pop Bumper Body (Specify Color)

.~.

( .

1
16~

22~ ./
V
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VII.PARTS INFORMATION

UPKICKER PARTS

11

9

1

/

(
1

1
1

)

ITEM DESCRIPTION
UPKICKER ASSEMBLY

1 WIREFORM AND BRACKET
2 RHMS-SEMS 6-32 X 3/16" (3)
3 RHMS 5-40 X 1/4" SEMS (2)
4 MICROSWITCH WITH ACTUATOR
5 HWHMS-SEMS 8-32 X 5/16"(2)
6 #8 WASHER (2)
7 FRAME
8 RUBBER GROMMET
9 PLUNGER AND TIP ASSEMBLY

10 SPRING
11 COlL MOUNTING BRACKET
12 DIODE, 1N4004
13 COlL
14 SLIP-lN-CORE
15 PAN HEAD 4-40 X 5/8"(2)
16 MICROSWITCH MOUNTING BRACKET
17 ELASTIC STOP NUT, 4-40 (2)
18 #5 EXTERNAL LOCKWASHER (2)

70

16«15

6

PART NO.

!1A-1743,MA-1747,MA-1789
28953
FA-30
FA-10
27667A
FA-67
FA-617
21416
5240
21412
26739
15409
XO-254
(SEE SCIIEMATIC)
21411
FA-107
27870
FA-648
FA-630
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VII. PARTS INFORMATION

SAll HOlE KICKE,R PARTS

5/8"
11/16"
7/8"

11/16"

SPRING saliD
HEIGHT

A-9758
A-15598
A-8727
A-15598

SPRING

A-15826
A-15826
A-15826
A-18993

A-15822
A-15822
A-15822
A-15822

SPRING CAM
BAll CAM INO SPRING)

A-15827
A-15828
A-16083
A-25842

ASSEMBlY
\X/fTH

FUlCRUM

5064
20597

15819
FA-682
22234
22233
1636
15409

15708

27865

FA-617
FA-67
21532
29762
29763
18993

6443

PART NO.
FA-270
16038
11151
15707

I
---±-

SOLID
HEIGHT

.~
71

1 6 x 1/2" HWHSMS (2)
2 BalI Snubber
3 Metal Hale Liner
4 Hale Base Plate

(specify Color)
5 Hale Switch Arm

(Specify Color)
BalI Cam (See Tables)
Nylon Washer
spring Cam (See Tables)
spring (See Tables)
Fulcrum
E-Ring (3)
Link and Plunger Assy.
Spring Retaining Washer
Spring
Mounting Bracket
CoU wi th Diode

(Specify Came)
Coil Sleeve
Coil stop and Mounting

Bracket
18 Washer (2)
8-32 x 5/16" HWHMS SEMS (2)
Ba 11 Snubber
BalI Snubber
Ba11 Snubber
Spring Cam (15 0 Offset)
(See Tables)

24A Spring Cam (Dotted Lines)
(opposite Tab)
(See Tables)

ITEM DESCRIPTlON

6
7
8
9

10
11
12
13
14

1 15

~", 17
18

=,:\19.--.r 20
4 : 21

22
23
24

ASSEMBlY
\llfTH SPRING CAM SPRING SOllD

RJI.CRUM BAllCAM INOSPRING) SPRING HEIGHT

A-16045 A-16044 A-16043 A-9758 5/8"
A-16085 A-16044 A-16043 A-8727 7/8·'
A-16086 A-16044 A-16043 A-15598 11/16"
A-27866 A-15822 A-27865 A-9758 5/8"
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VII. PARTS INFORMATION
TARGET ASSEMBLY

<
<
~

r

'---...--

ITEM DESCRIPTlON PART NO.

1
2
3
4
5
6
7
8
9
10
11

TARGET ASSEMBLY
RUBBER STRIP
TARGET SHAFT
E-RING (2)
TARGET ARM SUB-ASSEMBLY
TARGET ARM
SCREW, 15-40X 1" RHMS, (2)
SWITCH COVER
SWITCH ASSEMBLY
TARGET HOUSING
URETHANE BUMPER (2)
CAPACITOR, O.IUF, +80-20\, 50V,(2)
DECAL (NOT SHOWN)

72

29714
24290B
20211
FA-682
27443
27444
FA-4
465
27544
29712
29758
XO-230
29945
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VII. PARTS INFORMATION

LlGHTBOX INSERT LAMP IDENTIFICATION

l J
0 J

0 0 00
0 SOl.19

0 SOL.20 0 0
0 SOL.20 0 0

0 0 0 SOl. 21
0

0 0
0

0
0

0 0 0 0

0 0
0 0 00

0
0

0

0 0
SOL.19

0 0 0 0
0 SOL.21 0

0 0 0 0
0 0

SOLENOID FUNCTIONS

SOLENOID 19, BETWEEN HEADS, #67
TV MONITOR, #67

SOLENOID 20, RAINBOW, #67
LOGO, #67

SOLENOID 21, GOLF BALL, #67
GOPHER FACE, #67

"NOTE:
1. LAMPS NOT DESIGNATED ARE GENERAL

ILLUMINATION, TYPE#44.
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FORMATION~RTSIN

VII. l'UNIT ASSEMBLYSPIN

PART NO.DESCRIPTION

HA-1920

ITEM

29768

26

ASSEMBL'i

FA-158

SPIN UNIT WINDOW N

(6)
21219

25

*1
PLA'iFIEL~/4" FHMS, N'i~)

FA-6JJ

''-..-/

*2 10-J2 X ER WASHER

FA-657

*J
SPONGE R~~~KWASHER (6/

6
)

FA-666'i

*JA 110 EXT· X NUT,N'iLON

29866

*JB 10-)2 HE BLACK)

25210

4 PAL NUT, (HE INDICATOR

25212

PLASTIC DO J/4"

FA-159

5

STEEL BALLASSEMBL'i

29871

6

PLATE SUB- " SET SCREW7

10-)2 X 1b~ MEMBRANE

29867

8

12 POSITI ASSEMBL'i 'i
9

SWITCH B-ASSEHBL

ATTACHED)
LA-O

10 RING FENC~~ ASSEHBLIES

XO-254

(WITH (4)

2662J

11
LAMP, '~~4004 (4) DE BOARD (4)

FA-44

12 DIODE, ET AND DIO

2991J

LAMP SOCK Il ROLOK (2)
12A

J2 X 1/4 EMBL'i

2987J

1J
6- E SUB-ASS ATTACHED)14

F~WITH SWIT~~E~_5) (6)

29874SWITCH (R~g:ES 0-1) (2)

XO-254

14A

MP-905

14B SWITCH (S 04 (2) _

FA-299

14C
DIODE, IN4~OUNTING (J)

29826

15
CABLE T~EHWH SMS (4)50V AC

FA-660

16
8 X 1/2 254 RPH, CW, -J2

271J5

17
MOTOR, STOP NUT, 6 ASSEMBL'i

XO-995

ELASTIC 0 BRACKET

HA-1949F

l7A

PEM STUD AN 2 UFD, 200V

HA-1949E

17B

CAPACITOR, ~L'i (A9P10)

FA-617

17C

CABLE ASS~BL'i(A9P9)18

FA-69

CABLE ASS

(J)
MP-J

19

18 WASHER ~J~S SEMS20

8-)2 X J/8 J 9" (4)

FA-669

21

21

FA-J

CABLE TIE, OP NUT (16)

FA-615
20

22

5-40 HEX S;: RHMS (16)

FA-660

2J
5-40 X J/4 424

16 WASHER ( )STOP NUT
(4 )

29849

25
6-J2 ELASTIC26
SPACER (4)27

SIVE, ARE NOT
AND ARE

19

*NOTE: THRU *JB INCL~BL'i HA-1920,EMS *1 TASSE../

IT F SPIN UNI EMBL'i ANDPART 0 OR ASS
ILLUSTRATED ~ART NUHBERS.REPLACEMENT

75
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VII. PARTS INFORMATION

UNIQUE PARTS

The following denotes new parts and assemblies unique to TEE'D
OFF, Game #736. Part number prexified with an asterisk(*) will
be illustrated or can be located on pages 28 thru 75. Numbers in
parenthesis ( ) indicates multiple quantities.

PLAYBOARD

1 1

ITEM/DESCRIPTION PART NO.

WIREFORM RAMP .....•...........•................... *29824
WIREFORM RAMP .....•................•.............. * 29832
WIREFORM RAMP *29833
MYLAR OVERLAY *29868
FLAT RAIL .........•..........••.....••....•....... *29879
FLAT RAIL ...............•......................... *29882
FLAT RAIL.........•..........•.................... *29883
BALL SNUBBER *29894
METAL RUNWAY RAMP *29903
CARDHOLDER VACUUM FORM ASSEMBLY WITH P.C.B.'S *29912
PLASTIC SHIELD SET *29916
RAMP FLAP ...•..................................... *29929
BILLBOARD MOUNTING *29930
MOLDED RAMP ASSEMBLY *29937
MOLDED VOLCANO COVER *29949
MOLDED COVER *29950
PLATE SHIELD....................•..........•...... *29951
MYLAR OVERLAY, WINDOW ..........•.................. *29957
BALL SNUBBER..........................•...•....... *29973
CELLULAR URETHANE BUMPER (2) *29974 ,
TAPERED RUBBER BUMPER (7) BLACK *30003Y
GOLF BALL AND REFLECTOR ASSEMBLY (5) *30021
SPIN UNIT ASSEMBLY *MA-1920
OPTO SWITCH AND SUPPORT BRACKET *MA-1942
TARGET BANK ASSEMBLY (5 POSITION, 4 TARGET) *MA-1951
OPTO SWITCH AND SUPPORT BRACKET *MA-1953
LIGHT STRIP ASSEMBLY *MA-1954
POP BUMPER BRACKET AND COlL ASSEMBLY *MA-1956
5 POSITION STRIP PCB ASSEMBLY *MA-1957

CABINET

CABINET SCREENED....•............•................ *29932-736
TRANSFORMER PANEL ASSEMBLY .......•.•.•.••......... *MA-1945

LlGHTBOX

LIGHTBOX SCREENED.............................•.... 29935-736
SPEAKER PANEL, PLEXI SCREENED .................•.•.• 28827-736
STYRENE (BACKGL1\SS ART) .......................••... 28833-736
GOPHER UNIT ASSEMBLY .............•............•.... 29785

76
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BASIC TROUBLESHOOTING GUIDE

CONDITION POSSIBLE CAUSE

Game does not power up * Line fuse (Fl) blown
* Primary fuse (F2) blown

Game does not power up but general * Power supply fuse (FS) blown
illumination lamps light

SWITCH SHORT message appears in * Check for a voltage >Ov ahorted to
display on power up switch return number ahown in display

* Bad Control Board (Al)
* Bad Driver Board (A3)

Lightbox illumination lamps * Fuse (FS) blown
do not light

Playfield illumination lamps * Fuse (F9) blown
do not light

All controlled lamps, flash lampa, * Fuse (F6) blown
relays, and switches not working * Bad Driver Board (A3)

All controlled lamps work but sorne * Bad diode associated with the switch
switches do not work (contact point type switch only)

Sorne controlled lamps and sorne * Short circuit on associated strobe
switches do not work line on playfield

* Bad Driver Board (A3)

Display not working (blank) but LED * Display fuse (F3) or (F4) blown
on Dot Matrix Control let Board (AS) * Bad Dot Matrix Display Board (M)
is flashing * Bad Display Control 1er Board (AS)

Display not working and LED on * Bad Dot Matrix Control1er Board (AS)
Control Board is flickering rapidly * Bad Control Board (Al)

Display not working and LED on Dot * Bad Dot Matrix Controller Board (AS)
Matrix Control1er Board (AS) is
glowing bright to dim

A solenoid operated device does not * Associated fuse on playfield is blown
work. (Pop Bumper, Kicker, etc. ) * Bad Driver Board (A3) ,

All flippers and solenoids * Solenoid fuse (F7) blown
do not work

A flipper coil overheats and burns * End of stroke switch on flipper unit
not opening when the flipper button
is held in.

* Shorted capacitor on flipper unit

Flipper chatters when flipper * Open hold winding ( small diameter
button is held in wire) on flipper coil

No sound or speech * Bad Auxiliary Power Supply fuse
(FlO or Fl1)

* Bad Auxiliary Power Supply Board (AS)
* Bad Auxiliary Sound Board (A20)
* Bad Sound Board (A6)

Sorne sounds or speech missing * Bad Auxiliary Sound Board (A20)
* Bad Sound Board (A6)

An optical switch does not work * Misalignment of LED transmitter to
or works intermittently receiver

* Bad LED transmitter and/or receiver
* Bad Optical Interface Board (A2S)

IMPORTANT NOTICE
THIS SHIPMENT HAS BEEN CAREFULLY INSPECTED AND

PROPERLY PACKED BEFORE LEAVING THE FACTORY.

WE CANNOT ASSUME RESPONSIBILITY FOR BREAKAGE
THAT MAY OCCUR IN TRANSPORTATION. IF THIS SHIPMENT IS
DAMAGED IN ANY WAY. IMMEDIATELY NOTIFY THE CARRIER A,ND
FILE DAMAGE REPORT SO THAT A SATISFACTORY ADJUSTMENT
CAN BE MADE BY THEM.

GOTTLIEB®
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