
SUPPLEMENTAL ADDENDUM

ATTACHED TO AND A PART OF ALL

SYSTEM 80B ALPHANUMERIC DISPLAY

GAME INSTRUCTION MANUALS

DISPLAY BOARD(A4)

1. THE ALPHANUMERIC DISPLAY BOARD(A4) IN THIS GAME MAY BE
DIFFERENT THAN THE ONE AS ILLUSTRATED ON PAGE(S) 34 AND
35-36.

2. THE DIFFERENT DISPLAY BOARD (A4), PART NO. MA-644F, CONTAINS
DISPLAYS DSI AND DS2, PART NOS. XO~870.

3. THE DISPLAY BOARDS AS AN ASSEMBLY ARE INTERCHANGEABLE;
HOWEVER, THE DISPLAY(S) DSI AND DS2 ARE NOT INTERCHANGEABLE
FROM ONE ASSEMBLY TO ANOTHER.

4. TO QUICKLY DETERMINE WHICH DISPLAY BOARD (A4) IS USED IN
THIS GAME, OBSERVE THE LOCATION OF THE VACUUM EXHAUST TIP.

FIGURE lA. DISPLAY BOARD (A4), (MA-644), DISPLAY(S) XO-840
FIGURE lB. DISPLAY BOARD (A4), (MA-644F), DISPLAY(S) XO-870

FIGURE lA.

FIGURE lB.

FORM NO. PT 4/22/85 (OVER) 24505
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5. THE DIFFERENT DISPLAYS, XO-840 AND XO-870, ARE ELECTRICALLY
EQUIVALENT. HOWEVER, THE PINOUT NUMBERING SEQUENCES ARE
DIFFERENT. FIGURE 2 ILLUSTRATES THE SCHEMATIC PORTION OF
MA-644F UTILIZING THE XO-870 DISPLAYS.

FIGURE 2.

FORM NO. PT 4/22/85 24505

(
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SYSTEM 80B OVERVIEW

System 80B contains three new circuit boards. These are the
Alphanumeric Display, the Power Supply, and the Control
Board Piggyback which is attached ta the Control Board. The
Alphanumeric Disp/ay takes the place of the Four and Seven

Digit Disp/ays used in System 80A games. The new Power
Supply takes the place of the System 80A Power Supply. The
Control Board Piggyback takes the place of ROMS (U2-U3j
used in System 80A games.

Some of the new features of System 80B are:

1) Capability ta display messages.
2) Enhanced bookkeeping and self-test.
3) Players can enter their initiais if they achieve a high score
4) Top five high scores are displayed in the attraet mode.
5) Automatic Replay percentaging.

"WARN'NG: This equipment generates, uses, and can radiate radio frequency
energyand if not installed and used in accordance with the instructions manual,
maycause interference to radio communications.lt has been tested and found to
comply w;th the /imits for a C/ass A computing device pursuant to Subpart J of
Part 15 of FCC Rules, which are designed to provide reasonable protection
against such interference when operated in a commercial environment. Opera­
tion of this equipment in a residential area is likely to cause interference in which
case the user at his own expense will be required to take whatever measures may
be required to correct the interference."

•
1
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SET-UP PROCEDURE
TO ADJUST PLAYFIELD PITCH ANGLE (6°)

(REAR LEGS ONLY)

1 •

1 •

1 •

Il i

NOTE:
FRONT LEG ADJUSTERS
MUST BE INSERTED TO
THEIR MAXIMUM THREAD
DEPTH AND SECURED
WITH A NUT ON EACH
SI DE OF THE LEG.

4. TIGHTEN LOC KING NUT.

ATTACH ASSEMBLY TO LEG.

FASTEN NUT TO SLEEVE.

INSERT 1" SLEEVE
[pART NO. 25317)

~rem;er~'
Tec:t'.aogy

••..
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A. SET-UP

1. INSTALLATION

B. CHECK-OUT

1. Bolt 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 back­
glass and gain servicing access
to the electronics panel, fluor­
escent lamp assembly, speaker
and the alphanumeric display
board, proceed as follows:
Unlock the lightbox, grasp the
backglass lift trim, lift the
backglass up and out carefully
and set aside.
To remove the speaker/alpha­
numeric display panel, grasp
the upper portion of the panel,
lift up about 1/2", swivel
the top of the panel downwards
and bring towards you, set down
on the cabinet side mouldings.
The acrylic display panel cover
will also become detached at
this stage.

5. Secure the lightbox to the ca­
binet with the bolts and wash­
ers provided.

6. Open the cabinet door and loos­
en the front moulding locking
arme

7. Remove the moulding from the
playfield.

8. Slide the cabinet glass toward
you and remove it.

9. Raise the playboard, slide it
forward and rest it on its sup­
port.

10. Unravel and straighten out
the power line co rd located
at the rear of the pinball
cabinet.

11. Proceed to "B. CHECK-OUT".

1

1. Check that all 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 all fuses are firm­
ly seated.

5. Check transformer for any for­
eign matter across terminals.

6. Be sure that the Transformer
Panel power input connector
A12J7, corresponds to the sup­
ply voltage.

7. Check the setting of the nor­
mally open tilt switch on the
underside of the playfield.
One blade should be free-floating
with a weight on the end.

8. Lower the playfield into the cab­
inet. Using the leg adj uster"s, level
the playfield and set the pitch.
Recommended pitch is 5-1/2°-6°,
SEE ILLUSTRATION AT LEFT.

9. The plumb-bob tilt can be ad­
justed by loosening the wing
nut and raising the plumb-bob
to increase its sensitivity,
or lowering it to decrease its
sensitivity.

The ball-roll tilt ~an be adjus­
ted by loosening thp front scrpw
and raising the tilt brackpt ta
increase sensitivity,or lowering
it to decrease its sensitivity.

10. Reinstall the cabinet glass,
front moulding and the lightbox
assembly.

11. Plug the line-cord into a pro­
perly grounded 3-wire recep­
tacle ONLY!

12. Refer to Section VI to make all
necessary game adjustments.

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

GOTTLIEB®



Il. INITIALIZATION, III. GAME OPERATION

Il. INITIALIZATION

..

PLAYFfELO
IliUM/NATION

lAMPSON

lIGHTBOX
IliUMINATlON

lAMPSON

COIN
CHUTE

lAMPSON

DISPlAY
\X/rliBE BlANK

AllSCORING
DISPLAYS \X/Ill

lIGHTAND
SHO\X/ ZEROES

CREDIT DJSPLAY
\X/Ill SHO\x/ REMAlNING

CREDITS

IIIGH GAMES TG DATE WILL BE DISPLAYED AND CONTINUE UNTIL START OF GAME.
(NOTE GAME ADJUSTMENT SWITCHES #23 AND #24.) GAME IS NOW IN ATTRACT MODE.

III. GAME OPERATION

A. GAME START

The baIl must be in the baIl
return trough to start agame.

1. Insert coins into coin chute.
a. Coin chute tune is played.
b. Total credits are displayed

in the center of the lower
display.

2. Press Credit Button to start
game.
a. Credit tune is played.
b. Total credits displayed de­

crease by one.
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3. AlI playfield features reset.

4. The first player score display
flashes two zeros.

B. FIRST PLAYER

1. First player's score display
flashes two zeros.

2. The other player's displays are
now blank.

3. The ball-in-play is displayed
in the center of the upper
display.

GOTTLIEB®



III. GAME OPERATION

4. When the baIl enters the outhole,
any bonus earned is scored.

c. ADDmONAL PLAYERS

1. Additional players are indicated
by two zeros (not flashing) in
each corresponding player's
display.

2. After the maximum number of
players are added, or no more
credits remain, the Credit
Button has no effect.

3. Additional players can be added
anytime during the first baIl
in play.

D.EXTRABAW

1. When the SHOOT AGAIN lamp is
lit, neither the player-up
nor the ball-in-play changes
when the baIl enters
the outhole.

2. Only one extra baIl per ball­
in-play is given.

E. nLTMODE

1. Tilting the game results in a
loss of baIl in play.

2. When the game is tilted, aIl
the playfield lamps go off.

3. AlI accumulated bonus and bonus
multipliers are lost.

3

F. SLAM MODE

1. If the normally closed sIam
switch (located inside front
door) is opened, the entire
game is ended for aIl players.

2. The entire switch matrix is in­
active for three seconds.

3. If the match feature exists
(dependent on Switch #26), a
replay can be won even if the
game is slammed.

4. Game returns to the attract
mode.

G. GAMEOVER

1. A random match number appears
in the ball-in-play display.
If this number matches the last
two digits in any player's
score, a replay (dependent on
SWITCH #26) is awarded.

2. The High Games To Date are
periodically displayed, depen­
dent on Switches #23 and #24.
When the Highest Game To Date
is beaten, an award (dependent
on Switches #23 and #24) is
given.

3. AlI of the drop targets will
reset (when used).

GOTTLIEB®



IV. GAME PLAY AND SCORING

TOP '~" ROLL0 VER e Turns off "c" roI lover lamp.

eUnlit-Scores 500 points.

eLit-Scores 5000 points.
Scores 3000 points
(5 baIl).
Adds 1 bonus.

eTurns off "A" rollover lamp.

eLights left hole value lamp.

e Lights left pop bumper.

BOTTOM "A" ROLLOVER

e Same as Top "A" Rollover.

TOP "B" ROLLOVER

e Unlit-Scores 500 points.

eLit-Scores 5000 points.
Scores 3000 points
(5 baIl).
Adds 1 bonus.

eTurns off "B" roI lover lamp.

e Lights center hole value
lamp.

e Lights center pop burnper.

BOTTOM "B" ROLLOVERS (2)

e Same as Top "B" Rollover.

TOP "c" ROLLOVER

• Unlit-Scores 500 points.

e Li t-Scores 5000 points.
Scores 3000 points
(5 baIl).
Adds 1 bonus.

4

eLights right hole value lamp.

e Lights right pop bumper.

BOTTOM "C" ROLLOVER

e Same as Top "C" Rollover.

OUTLANE ROLLOVERS

e Score 5000 points.

e Score 3000 points (5 baIl).

e Add 1 bonus.

SPOT TARGETS (4)

e Unlit-Score 500 points.

e Li t-Score 5000 points.
Score 3000 points
(5 baIl).
Add 1 bonus.
Alternate special lights
when lit (5 baIl).

Note: Two of the four spot
targets are lit (3 baIl).
One of the four spot targets
is lit (5 baIl).
The lights are toggled (ro­
tated on 5 baIl) by the 10
point switches, 100 point
switches, lit pop bumpers
and the spot targets thern­
selves.

POP BUMPERS (3)

• Unli t-Score 100 points.

e Li t-Score 1000 points •

1
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IV. GAME PlAY AND SCORING

100 POINT SWITCHES

• Score 100 points.

• Toggle spot target lights.

• Rotate spot target lights
(5 baIl).

• Al ternate Special lights
when lit (5 baIl).

10 POINT SWITCHES

• Score 10 points.

• Toggle spot target lights.

• Rotate spot target lights
(5 baIl).

• Alternate Special lights
when lit (5 baIl).

DROP TARGETS

• Score 5000 points.

• Score 3000 points (5 baIl).

• Add 1 bonus.

Note: Target banks reset
only after both banks have
been dropped. Once both
banks are dropped, only the
center targets reset.
Center targets then score
50,000 points each and reset
when both are dropped.

SPECIAL (1 PER BAH)

• Completing A-B-C and the
left drop target bank lights
the left hole for Special.

5

• Completing A-B-C and the
right drop target bank
lights the right hole for
Special .

• Completing A-B-C and both
drop target banks lights
one hole for Special (5 baIl).

Note: Special lamps are
alternated by the spot tar­
gets, pop bumpers, 10 point
switches and 100 point
switches (5 baIl).

HOLES (2)

• Scores 10,000 points.

• Scores addi t ional 10,000
points for each lit lamp.

• Awards Special when lit.

EXTRA BAH

• Completing A-B-C lights the
Extra BalI lamp above the
Top l'B" Rollover.

• The Extra BalI is awarded
when completing the Top "B"
Rollover when the Extra BalI
lamp is lit.

BONUS

• Bonus is collected at the
outhole only.

• Completing A-B-C lights the
2X multiplier. The 2X mul­
tiplier is automatically lit
on the last baIl only. Com­
pleting A-B-C on the last
baIl lights the 3X multiplier.
Maximum bonus is 190,000
points.
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V. SOUND, VI. GAME ADJUSTMENTS

V. SOUND
The Sound Board installed in this game has been programmed for sound only.

VI. GAME ADJUSTMENTS
A. CONTROL BOARD

SWITCH ADJUSTM'ENTS

SWITCH 8 AUTO-PERCENTAGE CONTROL
ON ENABLED
OFF DlSABLED INORMAL HIGH SCORE MODE)

COIN CHUTE COMBINATIONS
SYSTEM80B

NOTE: The following switch adjustments pertaining to
SYSTEM 80B only. There are 32 switches on the control
board which permit adjustment of the game parameters.
These switches are contained in four packages of eight
switches each, as shown below.

CREDm{COINS

OfF OFF OfF Off OFF .......................... 1/1
OfF OFF OFF Off ON .......................... 2/1
OfF OFF OfF ON OFF ......................... 3/1
OfF OFF OFF ON ON .......................... 4/1
OfF OFF ON OFF OFF .......................... 5/1
OfF OFF ON OFF ON .......................... 6/1
OFF OfF ON ON OFF .......................... 7/1
OfF OFF ON ON ON .......................... 8/1
OfF ON OfF OFF OFF .......................... 9/1
OfF ON OfF OFF ON .......................... 10/1

OfF ON OfF ON OFF .......................... 1/7
OfF ON OfF ON ON ........................... 2/2
OfF ON ON OFF OFF .......................... 3/2
OfF ON ON OFF ON .......................... 4/2
OfF ON ON ON OFF .......................... 5/2
OfF ON ON ON ON .......................... 6/2
ON OFF OfF Off OFF .......................... 7/2
ON OFF OfF OFF ON .......................... 8/2
ON Off OfF ON OFF .......................... 9/2
ON OFF OfF ON ON ... ....................... 10/2

ON OFF ON Off OFF .......................... 1/3
ON OFF ON OFF ON .......................... 2/3

ON OFF ON ON OFF .......................... 1/4
ON OFF ON ON ON .......................... 3/4

ON ON OfF OFF OFF .......................... 1/S
ON
OFF

SWITCHES
15 16 MAXIMUM CREDITS

OFF OFF 8
OFF ON -la
ON OFF 15
ON ON 20

SWITCH 25 BALLS/GAME

ON 3
OFF 5

SWITCH 22 PLAYFIELD SPECIAL
ON EXTRA BALL
OFF SPECIAL

SWITCHES
23 24 HIGHEST GAME TO DATE AWARDS
OFF OFF NONE (NOT DISPLAYEDI
OFF ON NONE
ON OFF 2 REPLAY
ON ON 3 REPLAY

SWITCH 14 COIN CHUTE LEFT AND RIGHT CONTROL
ON SAME
OFF SEPARATE

SWITCH 29 GAME MODE

ON EXTRA BALL
OFF REPLAY

SWITCH 27 REPLAY L1MIT

ON 1
OFF NOLIMIT

SWITCH 26 MATCH

ON ON
OFF OFF

SWITCH 28 NOVELTY

ON SCORE 500.000 IN PLACE OF EXTRA BALL AND SPECIAL.
OFF.. NORMAL

SWITCH 30 3RD COIN CHUTE

CREDIT CONTROL
ADD9

NO EFFECT

COIN CHUTE
ADJUSTMENTS

______ Let! Coin Chute
______ Right Coin Chute
_____ Center Coin Chute

SWITCHES
SI S2 S3 54 S5
S9 SI a Sil S12 S13
SI7 SI8 SI9 S20 S21

• Ali or the abovl' do not gille credits unti' the last coin is inserted,
SWITCH 31 BACKGROUND SOUND ENA BLE

SWITCH 6 ~_ HIGH GAMES TO DATE CONTROL
ON . RESET HIGH GAMES 112-115 ON POWER OFF
OFF . NO EFFECT

SWITCH 7 NOT USED
ON .
OFF .

ON •••••••••••••••••••••••••••••••• o. Ba.clel'round Sound Ena.bled
OFF ••••••••••••••••••••••••••••• o ••• Ba.cle·l'round SQund Disa.bled

SWITCH 32----~--------NOTUSED

ON
OFF ..

Let! CQin Chute
Right CQin Chute

Center COIn Chut!'

55 ­
S13·
S21 -

S4
SI2
S20

S3
Sil
SI9

ADDmoNAL COIN CHUTE COMBINATIONS
CREDIT INCENTIVES

ALL OF THE BELOW CANNOT HAVE 9 CREDm ADDED BASED ON SWITCH 30

SWITCHES
SI S2
S9 SIO
SI7 SI8
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VI. GAME ADJUSTMENTS

L

B. SOUND ADJUSTMENTS

The speaker(s)output is controlled
by the potentiometer mounted on a
bracket located inside the cabinet
next to the front door hinge.

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

SWITCH BANK SETTINGS:
DIP SWITCH

Position 1 Not Used
Position 2 Not Used
Position 3 Off
Posi tion 4 On

7

C. POST ADJUSTMENTS

The inner lexan posts at the mouth
of the left and right outlanes can
be repositioned for liberal/conser­
vative play. The smaller opening
produces a more liberal game play.
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VII. BOOKKEEPING AND SELF TEST

The circuitry in this game helps
the Operator perform many Book­
keeping and Self/Test functions.
These functions are accessed by
the Self/Test Switch inside the
front door.

Section VII A., details the
Bookkeeping system, while
Section VII B., details the Self/
Test operation. The Flow Chart
in Section VII D., gives the
general order and function of
both Bookkeeping and Self/Test
steps.

A. BOOKKEEPING SYSTEM 80B
• See Flow Chart for Bookkeeping

Assignments (1-15).

1. STEPPING THROUGH
BOOKKEEPING

1. Press the SELF-TEST button in­
side the front door.

"TEST MODE" should appear in the
upper display.

2. Press the SELF-TEST button
again. Step 1 and its infor­
mation will be displayed.

3. Pressing the SELF-TEST button
will increment the bookkeeping
step number and appropriate in­
formation will be displayed.

Pressing the SELF-TEST button after
Step 15 will start the SELF-TEST
function (Step 16-21). At this
point Bookkeeping cannot be re­
entered by pressing the SELF-TEST

button. To reenter, turn the game
OFF/ON or open the slam switch.
The game will return to the attract
mode. Then press the SELF-TEST
button.

4. To exit from Bookkeeping at any
time:

a. Turn power OFF/ON or
b. Open slam switch. --

Il. HOW TO SET BOOKKEEPING
INFORMAnON TO ZERO

1. For a Particular Bookkeeping Step

Applicable only to:
Step 1 - Left chute coins
Step 2 - Right chute coins
Step 3 - Center chute coins

a. Advance Bookkeeping so the
step to be zeroed is dis­
played.

b. Press the credit button.
Notice information replaced
by zeros.

2. Zeroing All Bookkeeping Steps

Except Auto-Percentaging setting
(Step 6), Replay Levels (Steps 11­
13), and Highest Game To Date
Score (Step 14).

a. Go to Step 15 (average playing
time) .

b. Press the cred i t but ton. ' The
message "Bookkeeping Cleared"
will be displayed.

c. Zeroing is complete.

HOWTOUSE
AUTOMATIC REPLAY PERCENTAGING

Move Control Board switch #8 to
the on position to enable Auto­
Percentaging. Set the desired
percent payout while in Step 6
of bookkeeping (See Page 9).
When Auto-Percentaging is en­
abled, only the first High Score
Replay Level is used. The second
and third levels are ignored.

8

Periodically the first Replay
Level will be adjusted by 100,000
points at a time. After 10,000
games have been played, the Total
Plays (Step 4), Total Replays
(Step 5), and Game Time (Step 15)
bookkeeping values are reset to 0
(Refer to Page 10).

"
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VII. BOOKKEEPING AND SELF TEST

III. HOW TO SET/RESET AUTO-PERCENTAGE SETTING,
HIGH SCORE LEVELS OR HIGH GAME TO DATE SCORES.

SELECT APPROPRIATE BOOKKEEPING STEP BY
PRESSING SELF/TEST BUTTON UNTIL VALUE
APPEARS IN THE DISPLAY.

STEP 6 STEP Il STEP 12 STEP 13 STEP 14
AUTO-PERCENTAGE FIRST HIGH SECOND HIGH THIRD HIGH HIGHEST GAME

SETTING SCORE LEVEL SCORE LEVEL SCORE LEVEL TO DATE SCORE

'",.
"r ....

"
PRESENT VALUE IS DISPLAYED IN THE LOWER
DISPLAY. PRESS CREDIT BUTTON ONCE, THIS WILL
ZERO OUT THE PRESENT VALUE. THEN PRESS AND
HOLD CREDIT BUTTON UNTIL DESIRED VALUE IS
DISPLAYED.

1

n
TO EXIT FROM BOOKKEEPING:
A. TURN POWER OFF/ON OR
B. OPEN SLAM SWITCH.

NOTES:

1. Step Il must be a lower score than Step 12.
Step 12 must have a lower score than Step 13.
Otherwise, the scores will not be recognized.

2. If Step 12 or Step 13 is not desired, set
those scores to zero.

3. If Step 14 is reset, aIl High Games to Date
scores are reset.

4. High Score Levels may range from 100,000
to 9,900,000 in increments of 100,000.

5. Only the first High Score Level is used when
auto-percentaging (switch 8) is enabled.

9
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s. FLOW CHART

VII. BOOKKEEPING AND SELF TEST

- }~mBOOKKEEPING CAN BE ENTERED IN THE

~ SELFfTESTATTRACT MODE.

BOOKKEEPING t SELF/TEST o BUnON

PRESS
PRESS SELF/TEST BunON ON FRONT DOOR. PRESS

SELF/TEST .... f-+-
BunON DISPLAY SHOULD READ 'TEST MODE." CREDIT BUnON

+ ,
1 STEP 1-LEFT CHUTE COINS • STEP 16- LAMP TEST: Controlled lamps are sequen-

1
tially turned on and lamp # displayed. (Left

-0 Advance button stops sequence). After sequencing, five times, Step 17 initiates.

1STEP2-RIGHTCHUTE COINS /NOTE 1 ~
-0,

1STEP l-CENTER CHUTE COINS • STEP 17- RELAY AND SOLENOID TEST: Each relay

-0
1

and solenoid is pulsed once (Left Advance button

t repeats current solenoid). At conclusion of
test, if SELF/TEST button is not activated,

1STEP4-TOTALPLAYS ~
Step 16 initiates again.

-0-0 ,
"1STEP 5-TOTAL REPlAYS • STEP18- SWITCH TEST: AlI switches in the

switch matrix are inspected. If one or more
1 -0 are closed, their assigned number will be... displayed.

1STEP6-REPLAY PERCENTAGE/NOTE 2 •1 -0, ~

1STEP 7 -EXTRA BALLS • STEP 19- DIP SWITCH SETTINGS: Displays lj

-0
status of control board DIP switches in
hexadecimal.

"1STEP8-TOTAL TILTS ~
1 -0

,
f

1STEP9- SPECIALS ~
STEP20- DISPLAY TEST: After a short delay, 1the following symbols will appear sequentially

1 in both displays; 0, +, X and (conma) .,
rSTEP10--TIMES HIGHEST GANE 1'0 DATE AWARDED 1 •1 -0" STEP 21- MEMORY TEST: Each control board memory

1STEP 11-F/RST HIGH SCORE LEVEL ~
device is inspected. Any defective device is dis-
played. If aIl are OK, "OK" is displayed. After

1 -0
a short d"loy, ~ume Prom check sum is display~d.

t +
1STEP 12-SECOND HIGH SCORE LEVEL ~ TO EXIT SELF/TEST.

1 -0 ill Turn power off/on"1STEPU-TH/RD HIGH SCORE LEVEL 1
0/ Open slNIÏ SWIICh ,

NOTES:1 -0" l. If Control Board swi tch 1114 is on. Steps land 2 are added together

1STEP 14- HIGHEST GANE TO DATE SCORE • and displayed in Step 1.

1 -0
2. Both actual percentage and auto-percentage setting are displayed

... in the lower display. If asterisks appear for the actual percentage
the percentage is invalid (greater than 100%) .

1STEP15-AVtRAGE PLAYING TIldE/NOTES 3 &: 4.
3. If asterisks appear on lower display, the playing time is invalid

1 (greater than 16-1/2 minutes per game).

4. Pressing the credit but ton during this step will reset aIl book-
keeping information except:

Step 6 - Auto-percentage setting
Steps Il thru 13 - Replay levels
Step 14 - Highest game to date

10
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VII. BOOKKEEPING AND SELF TEST

c. SELF/TEST

• Steps 16 through 21 are
SELF/TEST or game tests the
operator can use for quick
troubleshooting.

b. Solenoid Test-Each solenoid on the
playf ield is sequen t ially pulsed.
The solenoid number displayed
identifies which solenoid is being
tested. The following chart lists
solenoid assignments.

• AlI the tests are explained in
the flow chart.

NUMBE"
DISPlAYED ASSIGNMENT

Al DRIVER BOARD
TRANSISlOR ASSIGN.

SEf SCHEMAnc

• To advance to the next test,
press the SELF/TEST switch.

• Each test can be repeated by
pressing the credit button.

STEP 16-LAMP TEST

Sol.l
Sol.2
Sol.3
Sol.4
Sol.5
So1.6
Sol.7
Solo 8
So1.9

Rt. Bank Trip
Lt. Bank Trip
Not Used
Not Used
Lt. Bank Reset
Rt. Bank Reset
Not Used
Knocker
Outhole

Q60
Q57/Q58
Q54
Q55
Q61/Q62
Q63/Q64
Q56
Q53
Q59

a. Lamp Test-Lamps are sequen­
tially strobed. Lamp assign­
ment numbers appear in the
lower display.

The Left Advance button stops
lamp sequencing for repeated
flashing of active lamp.
(Single Step Mode).

Lamp number (L9, L16, etc.) can
be referenced to the Driv~r

Board Schematic where the
specifie transistor for each
lamp can be identified.

STEP 17-RELAY AND SOLENOID TEST

a. Relay Test-AlI relays are pulsed
in the following order with
their corresponding lamp driver
number appearing in the lower
display.

The left advance button stops
sequencing for repeated activa­
tion of relay or solenoid.
(Single Step Mode).

A3 Dnver Board Transistor
AsSlgnment rSee S.:hematJC'

Q (Game Over) Relay A3J3 PIN-~(Ql)

T (Tilt) Relay A3J3 PIN-B(Q2)

(Any other relays which may be used).

11

STEP 18-SWITCH TEST

a. If aIl swi tches are open, "ALL
SWITCHES OPEN" appears in the
lower display. (Note: SIam
switch is not part of this
test. )

b. If any switch(es) are closed,
their corresponding matrix loca­
tion will appear sequentially in
the lower display.

STEP 19-D/P SWITCH SETT/NGS

a. The status of the Control
Board (Al) switches appears in
the lower display.

DISPLAYED
HEXADECIMAL DECIMAL BIHARY

0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111
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VII. BOOKKEEPING AND SELF TEST

CONTROL BOARD (Al) SWITCHES

EXAMPLE

OFF ON

Il
(0101)(1010) (0011)(0100) (0001)(1101) (0010)(0000)

O;;~~,~~
SW# 1 23 4 5 6 7 8 9- - - 16 17· - - - - - . - ·24 25- - - - - - - -32

DISPLAYED

2) Switch aIl even numbered switches
to the ON position and aIl odd
switches to the OFF position.
Press credit button. Display
should now show:

c: c: c: c: c: c: '-- c:-, -, -, -, -, -, -, -,

SW
5-8

sw SW SW sw SW SW
9-12 13-16 17-20 21-24 25-28 29-32

STEP 20-DISPLAYTEST

After a short delay, the
following characters will
appear sequentially in aIl
digit positions; 0, +, X
and , ( comma) .

STEP 21-MEMORY TEST

Checkihg Switches

1) Switch aIl odd number switches
to the ON position, and aIl
even switches to the OFF posi­
tion. Press credit button.
Display should now show:

I--{ I--{ I--f I--f I--{ J--f I--{ I--{

12

Each control based memory
device is checked. If aIl
are good, an "OK" will be
displayed.

If a memory chip located on
the Al Control Board is
defective, its number will be
displayed. If no devices are
found to be defective, "OK"
is displayed in the lower
display. Then after a short
delay the Game Prom check .
sum will be displayed.

J
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VIII. THEORY OF OPERATION

This section will cover only the
differences between System BOA and
System BOB. Figure l is a block
diagram indicating the intercon­
nections between the modules of
System BOB.

A. CONTROL BOARD IA1 J

The Piggyback Board eliminates
the need for the ROMS (U2-U3)
and the game prom (PROM 1) used
in System BOA. The new game
prom for each game is a 2764
EPROM labeled with the game
n~mber. This device is plugged
into the Piggyback Board which
is soldered into the Control
Board.

The use of the Alphanumeric
Display eliminates the need for
Z19, Z21, Z22, Z23, Z24, Z25
(System BOA Display Control),
and connector AIJ3. The Control
Board transmits information to
the Display Board via a data bus
(DATA 0 - DATA 7) and control
lines (LDl, LD2, and RESET)
from AIJ2 to lA4Jl. The state
of the LDI and LD2 lines deter­
mine whether the upper or lower
display tube receives the infor­
mation on the data bus.

B. POWER SUPPLYIA2J

The new Power Supply develops a
regulated +5V DC only and sup­
plies it to the Control Board
(VCC), Display Board (VSS), and
Sound Board (VCC).

13

C. DISPLAY BOARD IA4)

This board takes the place of
the four and seven digit dis­
plays used in System BOA games.
During game play the upper dis­
play contains the scores of
players one and two along with
the baIl in play (center). The
lower display contains the
scores of players three and
four along with the amount of
credits remaining (center).
During Game Over the display
information alternates between
the scores from the previous
game and the current High
Games To Date.

The Display Board incorporates
two vacuum fluorescent display
tubes and three display con­
trollers (UI-U2-U3). Each tube
consists of a filament, grids
(digits), and anodes
(segments). Ul controls the
digits of the upper display
tube. U2 controls the digits
of the lower display tube.
U3 controls the segments of
both tubes. When power is sup­
plied to the game, the Control
Board sends a negative going
reset pulse to the base of QI.
This resets the display system.
The digit information is multi­
plexed using an internaI ~lock

in Ul to control the refresh
rate. This makes it appear as
if aIl the digits are being
enabled at once.
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VIII. THEORY OF OPERATION

32V AC

6.2VAC

+5V oc

L1GHTBOX

115V AC
GENERAL

ILLUMINATION

A4
DISPLAY BOARD

~---------,

1• DISPLAY SIGNALS 1__....~~I DB
O

-DB
7

, LD
1
-LD

2
, 1- •

1 AND RESET. 1
L.. .J

J3 J2

J----t---- l1 • PLAYBOARD CONTROL LED

1 t:~~L~I~NALS L3- L35, 1

: • GAME OVER (Q) RELAY SIGNAL. 1
• TILT (T) RELAY SIGNAL. 1

: • SHOOT AGAIN LAMP SIGNAL. 1

1.S~g~~Dl~ ~~~~bl~D~~UND 1L J

r--- ----,
1.ALL LAMP, SOLENOID, 1

RELAY AND SOUND
1 CONTROL SIGNALS. 1
1.+5VDC 1 All
L - - - - - - ..J AUXILIARY P3----"

+5V DC----' Pl LAMP DRIVER OUTPUTS
(WHEN USED) P2 --.

r: ~:;M~;;~H- - '1
( FRONT DOOR)

1 NORMALLY CLOSEDl.I
L.. --'

A3
DRIVER BOARD

• CONTROL SIGNAL LATCHING
CIRCUITRY (FLIP-FLOPS).

• LAMP AND SOLENOID
TRANSISTOR DRIVERS.

• SOUND CONTROL CIRCUITRY.

~ Ai
~ CONTROL BOARD

• 6502 MICROPROCESSOR.

• MEMORY, 1/0 CIRCUITRY
AND SYSTEM TIMING.

• POWER UP/DOWN CIRCUITRY.
• MEMORY SELECT CIRCUITRY.
• BOOKEEPING CIRCUITRY.
• OPERATOR OPTION SWITCHES.

• PIGGYBACK BOARD.

J6 J5

r - - - - --- - - - - - ----,
r ----------, 1

~ - - - - - ..., 1.COIN CHUTE SWITCHES, 1 1
1 I·PLAYBOARD SCORING 1 1 (FRONT DOOR).

1 I
l ~WL~TyCBHOE:RDA~~LT l' 1.REPLAY, SELF/TEST, TILT 1 1

SWliCHES, LEFT ADVANCE 1
SWITCH. 1 AND RIGHT ADVANCE 1

1 ~~5~~ ...! L ':~T~H':S~C~~N:'T2.: __ ..J 1
L ~WITC!!... MATRIX ~

r- --.,
1 • VOLUME 1

CONTROL 1

~~~~).J

SOUND 16

FROM A3J2 l
~KNOëKER siG~L1
1 (SOLENQIDB) 1
L....!~~NEt:..!:_..J

r---~-- ~~-l

1• PLAYBOARD CONTROL LED 1
SOLENOID SIGNAL S,

1 SOLENOIDS 1,2,5, 1
1 6 AND 9. 1
1• PLAYBOARD CONTROLLED 1
L _L~M~ ~G~A":'S L~~9..:..J

A24
RESET
BOARD

+5V oc
FROM
A2J2

TO A6
SOUND
BOARD

+12V oc
(UNREGULATED)

+5V OC
(SOURCE)

TO A4__-----1- DISPLAY BOARD

J2

UNAMPLIFIED AUDIO

+12V oc (REGULATED)

-12V OC (REGULATED)

A6
SOUND BOARD

A2
POWER SUPPLY

~~=~ •FILTER, TRANSFORMER, CAPACITORS,
. RESISTORS, BRIDGE RECTIFIERS,

FUSES AND CONVENIENCE OUTLET.

• ALL +DC AND AC SOURCE VOLTAGES.

PLAYBOARD
• FLIPPERS, KICKING RUBBERS AND POP BUMPERS NOT

ACTIVATED BY Al CONTROL BOARD (SELF-ACTIVATION).

• +5V oc (POP BUMPER DRIVER BOARD l.
• 6.3V AC GENERAL ILLUMINATION,

PLAYBOARD AND FRONT DOOR.
• +24V OC, SOLENOIDS AND RELAYS.
• +6V OC, CONTROLLED LAMPS .

A8
POP BUMPER

DRIIVER BOARD(SI
(LOCATED UNDER PLAYBOARD)

FIGURE 1. SYSTEM SOB BLOCK DIAGRAM r---

14
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VIII. THEORY OF OPERATION

VRI

VSS

FIGURE 2. BASIC DRIVE CIRCUIT

SYSTEM CLOCK

A 4 MHz oscillator is configured with
R11, R12, C14, C15, C21, XTAL-1 and
Tl. R21 and C22 are optional. This
4 MHz clock is divided by 4 to a 1
MHz clock for both processors' clock
input, pin 37 of N1 and T3. A 2
Mhz clock from Sl pin 14 is sent to
the two AY-3-8913 Programmable
Sound Generator, H4 and K4, pin 20.
A 250 KHz signal from Sl pin 11 is the
clock for the programmable timer
section consisting of N5, H5, T5 and
K5, pin 2.

INPUT CODE LATCH SYSTEM

the game Control Board, and a low
level audio output, which is sent to
the MA-767 Auxiliary Power Supply
Board for amplification.

The Sound Board requires three supply
voltages:+5V DC, +12V DC and -12V DC.
In addition a power up reset signal
is required from the Control Board.

Eight input lines from the Control
Board come in on A6P1 and are pulled
up by SlP1 and sent to the input code
latch A3. A2, pin 8, becomes a
logic high when any of it's inputs
are low. This output is connected
to pin 11 of the input code latch A3.
A positive edge at pin 11 causes A3
to latch the data at its input. A2
pin 8 is also connected to the clock
input of flip flop A4 pin 11., When
A2 pin 8 goes high, the flip flop is'
clocked setting the Q output low.
The Q output, A4 pin 8, is connected
to the 6502's active low interrupt
request line N1, pin 4. The Q outputs
of A4 will stay low until the 6502
reads its input port therefore clear­
ing the interrupt.

, DISPLAY
1 1 TUBE

............... lii+·
.....~--------10939

DIGIT
DR'IVER

The Display Board is supplied
with 32V AC from the transfor­
mer panel. Voltages VGG, VDD,
and VCO are then developed from
this input. The transformer
panel also supplies 6.2V AC to
the display tube filaments.

The filaments are biased
7.5V DC above VGG (VCO) by the
zener diode VRI. Figure 2
shows the basic drive circuitry
and waveform for a single digit
and segment of the display.

10938
'---j SEGMENT _ .....-.--- - - - - - -

VGG DRIVER

DIGITAL
ENABLE
PULSE

FILAMENT l FILAMENT

:::~I~q;TGE
VGG

D. SOUND BOARD l'A6)

The MA-766 Sound Board consists of
two 6502 microprocessor systems, a
dual DAC, an L.P.C.speech generator,
two programmable soundgenerators,
input ports to receive commands from

NOTE: DIP Switch 3 should remain
off and DIP Switch 4 should remain
on. This prevents the S4 input from
generating an interrupt.

15
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SYSTEM RAM

VIII. THEORY OF OPERATION

MAIN SUMMER

/

The sound board is designed to
accommodate different types of
RAM. JP3 should be connected
if HM6116's or 2158A's are used.
JP4 should be connected if 2158B's ;B's
are used.

RESET

The Sound Board receives an external
reset signal from A1J2 pin 24. This
active low reset signal is pulled up
by R34 and sent to G5, pin 1 (2­
input AND gate). However, if a
manual reset is desired, pushing
switch SW2 will reset the processor.

16

The main summer consists of R16
and R17 and B1, pins 12, 13 and
14. B1 pin 14 is the main
output from the Sound Board, at
A6P1 pin 18, and will swing plus
or minus 5V peak to peak.
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IX. GENERAL INFORMATION

A. PRINTED CIRCUIT BOARDS
ARE DESIGNATED AS .fOLLOWS:

Al - Control Board
A2 - Power Supply
A3 - Driver Board
A4 - Display Board
A5 - Auxiliary Power Supply
A6 - Sound Board
A7 - Diode Board
A8 - Pop Bumper Driver Board
A24- Reset Board

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

C. fUSES

B. WlRE COLORS ARE SHOWN
AS NUMBERS:

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 FUSES

F1 Sound/Speech Power Supply (A6) 12V AC
F2 Power Supply (A2) 10V AC
F3 Display.......................... 32V AC
F4 Solenoids (+24V DC) 28V AC
F5 Controlled Lamps 8V AC
F6 Playboard Illumination 6.3V AC
F7 Lightbox Illumination 115V AC
F8 Primary Power 110V AC

220V AC
F9 Display Filament 6.2V AC

F9A Display Filament 6.2V AC
F20 Input Line 110V AC

220V AC

PLAYBOARD FUSES

1/2 Amp
6-1/4 Amp SLO-BLO
1/4 Amp SLO-BLO
8 Amp SLO-BLO
5 Amp SLO-BLO
8 Amp SLO-BLO
1/2 Amp SLO-BLO
5 Amp SLO-BLO
2-1/2 Amp SLO-BLO
1 Amp
1 Amp
8 Amp SLO-BLO
4 Amp SLO-BLO

F10
F11
F12
F13
F14
F15

Outhole
Left and Right Target Banks
Left and Right Hole Kickers
Right Pop Bumper
Center Pop Bumper
Left Pop Bumper

17

1 Amp SLO-BLO
2 Amp SLO-BLO
2 Amp SLO-BLO
2 Amp SLO-BLO
2 Amp SLO-BLO
2 Amp SLO-BLO
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IX. GENERAL INFORMATION

D. COlL CHART

SOLENOID COILS
P/'IRT GENERAl. RESISTANCE NUMBER IIfIRE IllRAPPER

NUMBER USAGE IOHMSI OF TURNS GAUGE COLOR

A-1496 KICKING TARGET 2.95 635 #23 Yellow
KICKING RUBBERS
POP BUMPERS

A-4893 UP K/CKER 2.1 535 #22 Red
POP BUMPERS
BALL KJCKER

A-5194
UP KICKER

4.5 780 #24 BlueGONG
KICKING TARGETS
POP BUMPERS

A-5195 CONTACT K/CKER 11.6 1305 #26 White
KNOCKER
HOlE KICKER

A-16570 HOlE KICKER. 15.5 1450 #27 Green
OUTHOlE

A- J7875 FLIPPERS 2.8/40 560/1100 #24/31 Yellow

A-1789J 5 BANK RESET 335 850 #22 White

A· 18102 3 BANK RESET. 9.0 1430 #24 Red
7 BANK RESET
USES 2

A- 18318 4 BANK RESET 6.7 1130 #24 Orange

A-19300 BAll KICKER 7.8 1075 #25 Orange

A-20095 SUPER FLIPPER 1.55/35.5 450/900 #22/31 Red

A-21741 UP KICK ER 2.5 575 #23 Orange

A-24l61' INTERMEDIATE 2.2/40 520/1050 #23/31 Blue
FLIPPER

RELAY COILS

A- 16890 O. T. AND COIN 231.0 4000 #35
1

Orange
lOCKOUT RELAYS 1

A-20558 GATE RELAY 1560 3400 #34 White

A- 18642 MEMORY/ 58.0 1590 #33 White
DROP TARGETS

A-19508 MEMORY/
1

35.0 1250 #32 YELLOW
DROP TARGETS

1

1

·Cails may vary fram game ta game. Check game man:.Jal for exact coil usage.

18
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

A8P1- +5V oc INPUT
5

+1 C4 1 C2147UF l·oluF R2 R:5
10V Zl 12K,5% Z2 220,5%

SN74121N 1/4W SN7416N t/4W
RI

[i4\510K ,5% 14
1/4W VCC B Il

~
R/C 1 2

~ ~~UF :5
QI

Al 4 2N6ü57
PqP BUMPER SWITCH INPUT

+ 10V 5
~ CR2 ~

C 10 6
4

~
~

...
9 8 lN4148

CI ~ A2 11 10l LOUF
Cl: t 13 12

G V
1

~7 ~7

POP BUMPER SOLENOID GROUND BUS
2

1
POP BUMPER SOLENOID INPUT

OC GROUND
6

,J.....
/1Jremier TechnoIogy

'''.0 POP BUMPER DRIVER BOARD (A8)
veRO ON

0ë:P5 r~:1 Dm~:'61 10-20923

POP BUMPER DRIVER BOARD fAS' COMPONENT LOCATION

0 @ 0+

60 R3

1 ~ ~
6°
5°

R2 4° P1

R1 + C3 20

~ 0 0 0 1

o C2 C1 0

POP BUMPER DRIVER BOARD fAS,.PARTS LIST

REFERENCE DESCmPTION PART NUMBER

Cl
C2
C3

C4
CR2
Pl
R1
R2
R3
Q1
Zl
Z2

POP BUMPER DRIVER BOARD
Capacitor, 1 UF, 50V, Non-Polarized
Capacitor, .01 UF, 100V
Capacitor, 4.7 UF, 10%, 10V

Tantalum, Axial
Capacitor, 47 UF, 10V
Diode 1N4148
Connector
Resistor, 10K ohm, 1/4W, 5%
Resistor, 12K ohm, 1/4W, 5%
Resistor, 220 ohm, 1/4W, 5%
Transistor, Darlington 2N6057
IC SN74121N
IC SN7416N

A-19741
XO-294
XO-202

XO-226
XO-227
XO-261
XO-879
XO-18
XO-9
XO-21
XO-311
XO-417
XO-405

20
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

--" 24

12

21

lB

19

22

23

toIog~Y--1

---~
L _

1---------------,
1Vcc 1+5V) 27

PGM
T

Cl + l 2B

1
: .01uF VCC 1

Vcc
50V 1

1 GNO
Vpp

14
GND

1 BABI2
..E-

2 AI2
BABil 23 Ail
BABIO 21 AIO
A9 24

A9

1
1 AB 25

l A7
AB

3
A7

] A6 4
A6

1 A5 5

1 A4
A5

6

l A3
A4

7 AlA3

J A2
2764

B GAME PROMA21 Al 9 Al
1 AO 10 AO
T

1
OB7 19 OB7
OB6

lB IOB6
OB5

17" OB5
OB4 16 ''OB 4

1 OB3
15. DB

DB2 13' 3

OBI
,OB2

12 DB
OBO Il 1

OBO

1
VCC

1
tl4 22

ÔË

BABI3 1 2 1 20
CE

l 3 4

1 5 6

1
A2

7404 9 B 1
----

1

INVERTER 1

Il 10

1 ~ie" TecI-.13 12

1
~ TITL_

CONTROl BOARD (Al)~

1l! U.110 ON PIGGYBACK

6
7

B

4

13

Il

10

9

17

16

15

14

20

FROM/TO
At

CONTROL BOARD
W3 SOCKET)

CONTROL BOARD lA1),
PIGGYBACK

COMPONENTLOCAnON

CONTROL BOARD IA1),
PIGGYBACK
PARTS LIST

MA689
XO-489
XO-402
XO-229
XO-536

PART NUMBERDESCRIPTION

Control Board (Al), Piggyback
Game Prom, 2764
IC, 7404 lnverter
Capacitor, .OIUF, +80% -20%, 50V
Socket, 28 Pin

21

Al
A2
Cl

REFERENCE

1 - 1 .. .... .... .... ..
A1 .. ..

GAME .. ..
PROM

.. .... .... .... •.. ..• .;
-0- 1

Cl 1 ~
A2

1
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD IA1 JCOMPONENT LOCATION

U5

'.

U6

B8
~o

E7 Z16 ~18 ~Dm 1

E8 \ V1
• \]tDC12 R51· •

PROY 2 : ~E :::::: DC27
(tr~U)' 1rn Z20 ~E4 R52 ~• ••

E3: •
• : El1••:E12•

E6:IE5
C31

BD

CONTROL BOARD rA1 JPARTS LIST

10 m'd. 10V. TNT-AX CAP
DIOde'. GP IN4148
TrilflSlstor-PNP Mf'S-A70
TriV'lSIstor. NPN fMotorolit! 2N4400
ReSIstor. 3.01< ohm 5'lb. ·.W

CONTROL BOARD (Al ),PIGGYBACK MA689

XQ-401
XQ-356
XQ-418
XQ-421
XQ-420
X0-411
XQ-407
XQ-41O
XQ-409
XO-419
X0-405
XQ-404
X0-406
X0-424
XQ-529

PART NUMBER
XO-IO
XO-505
XQ-530
XQ-360
XO-361
XQ-269
X0-456
X0-414
X0-423
X0-402

IC-Cmes-Ouild 2 Input
"And" SCL4081BE

IC-Statf( Ram S5101-L
IC-Hex Inverter SN74LSQ4N
IC-2 Input "Nor" SN7402N
IC-2 Input "Nitna" SN7400N
IC-Open Collector Inverter SN74L505N
lC-2 Input "Or" SN7432N
1(-''0'' FI.p Flop SN74175N
IC-4-16 ~oder SN74154N
IC2 to 4 ~coder SN74l5139N
IC-Hex Inverter-OC/HV SN7416N
IC-2 Input "And" SN740BN
IC-Hex Bulfer-OC SN7417N
IC-Cmes SCL4069B
Socket 24 Pin 640361-3

DESCRIPTION
ReSistor. 241< ohm. S'lb. ".w
D,p SWltch 1008-692
Socket. 40 Pin 640379- 3
CPU R6502P
PRIOT R6532P
Dooœ-3OV. S'lb IN5225B or IN5987B
Crystitl. 3579545 MHl
IC-Cmes-Dual 1 Shot SCL452BBE
IC-Duitl Fhp FlOp SN74 74N
IC-Hex InvertE'f SN7404N

REFERENCE
R47
SW1-SW4
TCI
UI
U4. U5. U6
VRI
YI
II
22
l:'. lll. l12.

l16. l17.
n6. l27. 234,
l35

l4

l5
17
lB
29. ll3_ ll4
llO
215
l18. l20
l33
l28
229. l30
231
l32
l36

XO-209
XO-261
XO-309
XO-313
xo-n

xO·]
XO-19
XQ-14
XQ-3
XQ-24
XQ-5
xQ-13
XQ-4

xo-no

PART NUMBER

MA-774
XO-458
XO-211
XO-229

ReSistor. 4.71< ohm. 5'lb. ··.W
ReSistor. 5.61< ohm. 5'lb. ··W
ReSistor. 2.0K orvn. 5'lb. ·'·W
ReSIStor. 62 ohm. 5'lb. 'I.W
ReSistor. 180 orin. 5'lb. ".w
ReSistor. II< ohm. 5'lb. 'I.W
ReSistor. 2.7M ohm. 5'lb. 'I.W
Resl~tor. 620 ohm. 5'lb. 'I.W

DESCRIPTION

CONTROL BOARD
8<lttery- 3.6V Nr-'CAD
CitpitCltor. 100 mIel, !OV
Citpil<.ltor..01 m'el, 50V

CitpitCltor. ,1 m'd. 50V

REFERENCE

8<lt 1
CI
C2, C4, C5,

C8-C12,
C15-C24,
C26, C27,
C31-C35

Cl CI4, 05.
C30

C36
CRI-CR35
01. 04
02.03
RI, R6
Rll-R24
R42, R45,
R46, R48,
R5l, .R52,
R54-R57

R2. R34-R41
R3, R43. R49
R4. R5. R44
R7
Ra. R50
R9
RIO
R25-R33

22
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NO"lE. : VNL.E 5'5 OT"Ei!.\JJ15E.. IND,CATIOD",

f. ~E:'5ISTOl/:S A~E. ±.57o, \f4w.
7... CAPACITORS AI'!~ .O'UF, 50V.
3. DIODES ARE. T"{PE lNQ\48.
4. REF. DE:.S[C-,NATloN Zc;" NOT VSE:D.

-+sv

RI
3'"

RESET
LOCATED

ON
A24P2 -,,- CRI
~ ..~ IN270

~
cD ~-C,ND
r4~-'''/w

r..,,4 - BA~l1
4~+5V

31( &41\11

~+5V
3K B<\611.

10 210 11-
BAIlIZ,

~ +50,1 --3"-
BAB1~

BAel3

+50,1

5E.L 'Z.

AB!'2- Il Z7 »'.::c0t-------'''-J

ABll 1 Z;O ;.o.::1.'--__--'3--1ZIO

n
BA~IO -'1"',

l4
TSV~

l5
BA610 -0'.....

H.
l!>A~lt-é' ,

;:7
~A6IL-é'"

E8
6A~'}-C "

11<56 '
H' J' ~-+'5V

Ae>9 Cl ZIC \) Il zia 10 ~>( BA~'3
7 ZIO IR57
~ 74L-=='05 ~-tSv __

~
-BAB10

11.1',10 "ZI2. 8 Il 2.1:1... \0 _ 8A610
, 21Z,

746'\-

2.9 +SV

7'+00 <:f~*M'BI \ -------==-5 2'3 _..::cD'-- • SE L 1
BAB\3-------==- 7

VB Z ~<O

il4 40<D,?
Il

z.B r~
IZ, Zq. 1 B<é 2.

13 11
\1.. 7

-:-

PR,.0lV\ SELECTION
+5V

MBI'

U1
Ca50 "z,

)0-'----- US,38

i----;'r:::--_- -+sv

.-----4--+:>!..f...~)o"'-------- u'+ - 3 8

+5v

'-------------":.-L../,..;..::.---- U6-38

Z30
'31~L41(.

l/T
232

~417

232
~q17

9 Z'3
~OO

Il. Z~
13~~qOO
~

Z3'"
Il~ 40"''.3

~
. Z36
[~~ 406:;'

+V"IZ

G,ATES

INl'tJTjOUTPUT DE.VICE

DELAI CIRCUIT

QZ,~
+ 0'" 2NQQOO >---

10UF R44
ICV loK

AB7

ABe

1(<<-5 1<47 ~oK Z.4K

,---/-'vvv---+---tr;::.-r Q 4
R«-b R<l-S \!::::. M~S'Al0

31<. ~OK~1:~
Q3 ~'50

:<Nq400 180

"*UP/DOWN MEMORY PROTE:CT LOGtICo

+SVDC

SPARE

Z3

~04

Z12

~04

ZZ7
~404

Z2.'3

~41"

ZZ'3
~'!IIO

Z3<;

~O~9

Z3'"
~O"'9

~

AUI
,-'---' +5I/DC1 .

z.U

f

J

...

23
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
ATA BUS DATA BUS

10

ADDR.E"SS

13 Zrz. Il

C9

Iz..
J,.7

PA'\-

1

US
~53Z-2. Ir
DISPLA'(

CONTR...OL

,-

+5V ---rwJ~

1-1.· AO VGO 01. ~~;z, Gl..OGK
I~, AI nQ'~ ut-4

1.1-4 At csf ~ z.e-I
~~ A'; çg g 5E:1..~

1-* A'l- Ris ~ BA~9
1~ A5 R/W~ UI-~q.
1..iQ. AI<> RE5 ~ UI-40

Zl~ +:lVdi DO 7404-' 'fI'\'
31 Dl PM 2't 9 ~ ~' 30 D2. :3 .o ~ D3 PB 1 2 5 '" ~

'-"- 1 .g. Dt PBZ n 3 ::: 4
1~7 D5 1" t
1-* PlO PB3 l'~::..cl'----+___I''I:>>-+=-
1~ D7 PB4 1':1 13 ~ 12.

PB5 18 Il ~ la

..,kl

pei 16

SWITCH ENA8l..E
C~4 .

+ 5v -+-....---1f-=-+J'-1
215 \14 fr~

743Z 11 11-

8

ST 3

~4
S~ 5

54 '"
55 7
57 :)

.----- 1
i-8

'--
Al.:r<;;,

~1
?J. 2.

~3
-. 4
~ 5

~(;,
157 8
5<0 7

Rê \0

r'Td Z;(6-/~

A1JS
r-­

'-------j :0
50 2.

1

bp~ 'o>~ b?:;: +5V
R3'J
4.1K

C.~I\ CR\~ Gr(7.7

'oR~ 'o~:s:: '0:;:
"l'SV

R<l-O
't.1K

CR\O ClUB [In",

b~ ~~
'o~ ~34

+SV

4.7t<:

CRI' c.gZ<t c.",~~ Ri \1

~~ ~~
+'SV

~o~
g~:r

134.7K PA5
CRIS - +SVCg1,~ Ci',31

R2. 'Z +5V

'oD~ "0,:;: 'o~
+SV F lUI

I?%
4.7K

~ \<\- 3K

CRI4 CRU.. CR~O ~ PA7 ""~~13
Z'2.~ (s.

'o,~ b,~ 'o,~
+SV

740'1- ~7 10'1?37
~.7K 0.1

Ct<\~ cru 1 <:lo.~

- +5V
R4 14

+,V 17 1
14

2-

'o.~ '0
1

:;: '0): n~ PB"
4.7

217 7
(.RI1. C.R2.0 CR:l.B E 7404- _~

\'5

5TR,08ES

+s'V P:ï
l'\'

1 l.12. Z

7

Z'I +r
740't 14

13 "- Il.

If :::: 10

5
v

<a
3 ~ 4

el ~ 8
1

v
Z.~ SI<>

v

../I

'0 ! SI '0 ~~9 !,517

CR~ CR~ <-RI?'

ADDRESS BUS

MR7

MRO +~5~\2., b t '5 'il

31<: CI7r~
RI 9 ~ C.~8

la

1 10

R.~TURNS

+fS,
V

z13
7'1-00 14

PA2 10 '3

PAO e Il

rA' 11 '"

PA, 15 <0

PAb 1« 3

PAl '?> 8

PA5 1~ 8

PBZ 2.2.

PB, 2.1
PB't J-''''''?>'--------------'''+--I'>o
PB5 18
PB7 l'=>

PBG 17'---------------'-lI--Cx:r--+--_=_,

~'

U't
"'53~-1

5VJ\lC~

(VIATR,I)(.

c8
-t5V~~

C.lk

)

+SV~
~ __ -lZ~ _ ,

B AO VOO

7 Al
bAL
5 A3
<\-A4
3 AS
Z AI,
1 A7

~ A8

8A&lO" ~;O
18 A1'

BAIDl!j SI
&W!1j St

9 DO

:1 Dl
l' Oz
14 0;
15 Dt

I~ ~~
17 07

. V~s

1,.-IZr-

PI~~ye,AC~J
50CKE T
PINOUT +sv

5
4

3

24
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DATA, BUS

A DDRESS BUS

1
CIO

+5V~r.

L02. lG

L..- ------=L::..:O'-'-'--i 8

g

2
4
12­
<.;

230
741'0

2"(0'Z 1
1."(1 11 3
1.'(2. fO 13

2'(3 '3 5

+~rz
SOLEII/OIDS +5V

~ z1.9 +5V ----<

I~ - 7'1-\<0 t,c} R1.& nr; A1J4

Z /1\ Vee IVO
"1..0 C020 ,--

4- 1 "- ~ SOL.! S

I~ 18 l'n
1., 3 .... 4- SOL.? )t.,. 1\ ~ \0 SOL.~ 24ZA IYl

~131.& \Y3 7 1; 11. SOlA 23
RH
(.'2,0 Rn

Z1.8 "1.0
74L513'3

+5V

>-- ....+5V
R,;O Rlq
6~0 {,10

sO~.5 i:.
jOl. (, U
SOL.7 1.1.
sOL.8 21

R32
~l~ gb "20

"'ND

PAS 1-1:.:~------t++++-'-11 R;
PA~ 14- 15 Ri

U6
"5~2.-3

SOLENOIO 4
LAMP

CON Tf(OL

PA7

D'! 10

D5 1'T

06 15

07 9

: 1 15 :

'Z 14:

ra \~:

r - - - - - - .-'

'7 12.:

, .
~--- ----j

:
:.. J

r---------,

:7 12 :

: 1 15:

i2. 14
,
'" 13,

+5V

+5V

~C27
I

R'52.-;-3K
t6~1

1do Vce cL:.... 3
L.:L Dl QI

J 02. lê.O qz. ~
12. 74\75_ 1\

'---= 03 Q..3

L..-___.1.:=.j3 D4 Q4 1c}
Cl( GiNO

1
9 .J,.8

---------'

1

+5V

- +5V

056 F

D55 H
DS'\- 0
D53 E

052. 3

051 C

-

• 1

DSI2. P
0511 N
OSlO L

oS'3 M
ose J
OS1 le.

'INOE.X ~
KE.'( fiNS V

t'l.
\0

iD
q.

'2.

8

4

Z
8

"10

IL

CONTROL BOARD (AI)

v

::::
v

v

5
Il

13 "-+7" v .......

T.1'ur

.J,.7
Z'34 +5V --i 14-

7'f-04- 1> ....

1
~

13
Il

5
3.
1

9
...sv ....!1.

(Osfl
(05;0

(D50

+5V '

be35
Vtt 11. 14

Il 13

10 Il
9 la
8 '3

7 8

Z33 13 ~Ne.
74154 . 14 rJ& 'He.

ISJLNe.

.. 7

5 ID

4 5
3 1<1-

2. 1>

l 'l.

PB'!~ A

PB5~ B

+5V

n7 Ill;, la 0

ffi
tS GIf

1'3 Ei2.
""'10 0

1 ~s ~~~~~
17..J,. ! (050)

~,'--- '*_11 -+_---J
'0

,1;4><>-'=2.~ R'_'_e=S_=:E.=__T_ _124

:11 7 '-
W4-_-:-_

C31 RZO
14 3K

. l,}~~J-~~
~J (Sllll/1.SW)

f04 -=- IG3Ù
O.luF

U.CD OH

1
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

FROM r-;::::=
AIJ4 1

CONTROL r-

BOARD
A:3Jt.-- LOI

7

6
LD2

4
1..03

L04
S

C
OS1

1

1

......

-
:3

OS2

1

1

f-

i--

E
OS3

t
.-

l-

D
OS4- 1

L-

'---

'--

OSS
H

1,-.

o

PART NUMBER

o
111111111111111111111111

J1

DESCRIPTIONREFERENCE

DRIVER BOARD (A3' PARTS LIST

DRIVER BOARD ~A-295

(1 (iI~Cltor 10 m'd 10V Tilnt<llum XO-209
(2-C19 (iI~(llor_ 01 m'd 50V (('film.( XO-]]9
(RI-(R6 Dood('-S,hcon IN4148 XO-261
RI·RS3. R61. I?~,slor 1OK ohm. 5%. 'I.W XO-5

R55. R56. R58. R59
R54. R57. R60 R('S,Slor. 91 ohm. 5%. IW XO-158

01-04.013- TrilnS'Slor. NPN. Dilrhngton MPS-U45 XO-306
032. 045·052.
054-057.061.063

05-012.033-044 Tr"ns.s!or. NPN. Dilrlrngton MPS-AI3 XO-304
053. 059. 060 Trilns.Slor. NPN. Dilrhngton 2N604 3 XO- 303
058.062.064 -TrilnSlslor. NPN. 2N3055 XO-301
ll·112 IC-Ouild'O' liltch Fhp Flop SN74175N X0-410
ll3 Ie-Ht'x Il1\IE'r!('r SN7404N X0-402

Insulillor- Th('rfTlillloy 43-<J3-4 XO-512

NOrE:

1. JUAIPER WIRES REPLACEO OIOOES CR2,
CR3 ANO CR4 FOR SysrEAI 80A ANO 80B GA AIES.

2. rRANSlsrOR ryPES AlPS-U45 ANO
NOS-U45 ARE INrERCHANGEABLE.

1

DRIVER BOARD (A3) COMPONENT LOCATION

o

o

oi~m~l@n
I!!I CRI

BOC14 B G GOcs G GDC2 fJ
ni mfn -OR57 Çl l10 lIt Z1 l5 0 Z3 Dc< II DC3 LJ
'<J !J I!.J LJ DCI6 Dm DCll C9 •

ç;)58 R55 R54 R~ ni R40.... R44-, R2S-, R20, R12:), R4:), 03

I1,DOU vo mODOOR39R41 DDDD R4~25DDDDR27R17DODORI9 R90DuDRll R1DOuO
R3

[[]
LtJ "n '--m '--R42 ~R26 "-RIS "'-RIO ~R2
c:;3 R56 U . Dm 0

...[] ~ l@~l@~'" ~ BoC19 BDtlS BD::: Gog G0" B0" 00

Duo R43j R52 R33~ R34 R29) R30 R21j R22 R13 R14 RS::), 02

ORSI R45i'\ rn R49 i )041 03; ~ ~ 029, ~ 021 i ~013 1) R5DDuDR7 []

0370 045~ DO 04SI[] DO ca g DD ~027 [[] DO [[J01
9

[[] DO [[l DO \.R6

0380 049~ 05211] 0 0 ~02S [[]030 [1020 [J022 [J014 001\ 005 ~
ml ml 0

044
0
036

m10261i1l032 Iiilols 1iil024 [[l016 0012 006 I!..J
0400 0461!U DO 0411!U DO 043 035 DO I!U I.!U DO I.!!J l!!.J DO U DO 0010 Oos

039 0 050~ ) [051 [[])' 0 0 ~m [[] \ [[J017 [[] ~ [[] \ 009 007
R50 R51 \.R47~ R36}~ 031 r R31 023/ 1 Q15 r RI5 0

R46 R35 R32 R24 R23 R16
J3

1111111111111111111111111

/
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x. WIRING AND SCHEMATIC DI.4

M
~

TROL ----
~D.

~ A3J3 A3J3
+5V +5V1 16 t Cll lO 16 1 Q2I

ILDI 4 DI VCC CL QI 2 RI MPS-U45 A GA ME OVER RElAY 4 01 VCC CL QI 2 R2I MPS-U45 21 l20
(PLAY FIELD)

Q2 LI Q22
LD2 5 7 R2 MPS-U45 TilT RElAY

5 02 7 R22MPS-U45 20 l21
02 Zi Q2 ( PlAYFIElDI Z6 Q2

LATCH LATCH
FLtP-FLOP Cl3 FLtP-FLOP ~23

~D3 12 10 R3 MPS-U45 l2 12 10 R23 MP -U45 18 'l22
03 Q3 03 Q3

Q4 L3 Q24 (LD4 13 15 R4 MPS-U45 SHOOT AGAIN 13
Q4

15 R24 MPS-U45 19 l23
04 CK Q4 (PLAYF1E LD) FROM

04

DSI 9 8 f" 8CONTROL

1 C3
80ARD

A3J2 A3Jl

+5V L3 F DS6
+5V16 1 Q5 16 1 Q25

4 DI VCC CL QI 2 R5 MPS-A13 2 l4 4
Dl VCC Cl QI 2 R25 MPS-U45 9 l24

SOUND 16

Q6 Q26

5 02 7 R6 MPS-AI3 3 l5 5 02 7 R26 MPS-U45 10 l25
Z2 Q2 zr Q2

LATCH Q7 LATCH Q27
12

FLIP-FLOP
10 R7 MPS -A13 5 L6 12 FLIP-FLOP IOR27 MPS-U45 12 l2li

03 Q3 03 Q3

Q8 Q28

13 04 15 R8 MPS-A~3 4 L7 13 15 R28 MPS-U45 11 l27
CK Q4 04 CK Q4

DS2 9 8 DS7
17 LAMP

9 GND.
= K

~C4 *Cl1
C\2

+5V
t6 t Cl9 +5V 16 1 ~ Cl29

4
Dl VCC CL QI 2 R9 MPS-AI3 10 L8 4

DI VCC Cl QI
2 R29 MPS-U45 y t2f'

QIO .-
R30MP~~845

5 02 Q2
7 RIO MPS-AI3 9 19 5 7 X l2~'

Z3
02 Z8 Q2

LATCH Cll1
LATCH

FLIP-FLOP FliP-FLOP
10 R31 MP~:J4512 IOR11 MPS-AI3 7 llO 12 v lW

03 Q3 03 03

R12 MP~~~'3
Q32

13 15 8 III 13 15 R32 MPS-U45 W l31
04 CK Cl4 04 CK

Q4

DS3 9 a lAMP osa 9 8GND. J

.J;C5
C6 A3J3

~C13

+5V t6 1 ~ QB R33MP~~ÂI34
DI VCC CL QI

2 RI3 MPS-U45 25 Ll2 2 5 l3~

5 02 7 RI4 MP~~045 24 Ll3 5'02 7 R34 MP~?~13 6 L3:!.
Z4 Q2 Z9 Q2

LATCH LATCH
FI..IP-FLOP 10 RI5 MP~~045

FLOP-FLOP
10 R35 MP~?~1312

03 Q3
22 Ll4 12 K l34

03 03

13 15 R16 MP~~t45 23 lI5 13 15 R36 MP~:~13 .. ~
l3~

04 CK Q4 04
CK Q4

DS4 9 8 DS9 9 8
U lA~ P

M GN".

.rC7

~
.J..ê15

INDEX
J

+5V ~
16 1 Q17 KEY PINS

8
4 Dl VCC CLQI 2 RI7 MPS-U45 13 lI6 +5V OC2 (SOURCE)

RI8 MP~~~45
B

5 7 14 L17 Cl

02 f5 Q2 +rIOUF

L TCH 10V Noré:
FLiP-FLOP Q19 ,. RéSJ

12 10 RI9 MPS-U45 16 L18
03 Q3 2. CAP

A
, ..

15 R20MP~?845
3. INn

13 15 lI9 4../UMI04 CK Cl4
LAMP W CR3

OS5 GND. INDEX 5. rRA
19 KEY PINS NOS

1C9
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le DIAGRAMS, PARTS LISTS

lï!>reiirier' Ted.nology __ -
TITL. DRIVER BOARD (A3)
u••O ON

Da;) rLf'AWr·Dlï;.~i-!ol E-20915

R

6 SOLENOID 5

14 SOLENOID
GND.

+5V

R60
9.1,5% ,-lW

12 SOLENOID 6

Il SOLENOID
GND.

15

FROM A1J4
(CONTROL BOARC +5V

A3Jl A3J5
14

B 1 2 6 SOUND 1

3 4
5 SOUND 2A Z13

HEX
5 INVERTER 6

Z SN7404N SOUND 4

Y
9 8

7 SOUND 8

13

CRI Q53
SOLENOID 82N6043

21
lN4148 SOLENOID

GND.

SEE NOTE 4
A3J6

Q54
MPS-U45 3 SOLENOID 3

24 ~.

~55 SOLENOID4MP -U45 2
23

~56 SOLENOID 7MP -U45
22

SOLENOID
GND.

+5V

R54
Q57 9.1,5%

MPS-U45 lW
R53

A3J4X

13 SOLENOID 2

10
SOLENOID

GND.

CR5 059
SOLENOID 92N6043 8

T
lN4148

9
SOLENOID

060 GND.
CR6 2N6043

S
lN4148 7 SOLENOID 1

+5V

L48

L46

L43

LAMP
GND.

L50

L51

LAMP
GND.

L47

L45

L44

L49

L37

L38

L41

L40

L36

L42

L39

LAMP
GND.

28

;
C14 A3J4+5V

116 11 ~ Q37 -
4

Dl VCC CL QI
2 R37 MPS-A13~ 1

7 R38 MP~~R13~
5 02 ZlO Q2

2

10 R39 MP~~ll~LATCH

12
FLiP -FLOP

4
FROM

l" 03 Q3

Q40 W-C"CONTROL
BOARD 13 04 Q4 15 R40 MPS A13~) 3

A3J 1 CK

L OSlO
5

9.JJl ,..,..,
,1=
1 A3J3

+5V~1 Q41 r--

4 01 VCC CL QI 2 R41 MPS-A13~ 4

5 02
7 R42 MP~~~13~ 3

Z11 Ql

Q43~LATCH
12 FLiP-FLOP 10 R43 MPS-A13~ T

03 Q3

Q44~
13 15 R44 MPS-A13~ 2

04
CK

Q4
~) S

DSII 9 ~ .l-S -N

.të17
C18

+5V f16 Il ~ Q45
~ Dl VCC CL QI 2 R45 MPS-U4~ 0

Q46

5 02
7 R46 MPS-U45~ F

Q2

Q47~
12 03 10 R47 MPS-U451rl P

Q3

048~
1

13 04 15 R48 MPS-U45 ,--..... M
Q4

~
Z12

LATCH
FLI P-FLOP

Q49 ~
3 R49 MPS-U45 E

QI

Q50~
- 6 R50 MPS- U45~ H
Q2

\~
11 R51

Q51 -

1

- MPS-U4~ R
Q3
.'

052
14 R52 MPS-U45/rl N

CK Q4 . -Lt)
DSI2 91j.?

C
P

±C·'9 +5V OC B

Fl'-

23

25

20

26

24

22

NOTE: UNLESS OTHERWISE INDICATED;
,. RESISTORS ARE fOOO OHM, .%5%, 1/4W

2.CAPACITORS ARE .0IUF, .%20%, 50V.

J.INTEGRATED CIRCUITS ARE SNT4f75N.

4.JUMPER ;,vIRES REPLACED DIODES CR2,
CR] AND CR4 FOR SYSTEM 80A AND 80B GA MES.

5. TRANSISTOR TYPES MPS-U45 AND
NDS-U45 ARE INTERCHANGEABLE.

21

31

3(\

H

2f\

27

AMP
iN'!).

32.
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

1---
A5Pl
,...-

+12V oc UNREGULATED INPUT
1

AUDIO INPUT +1 C22 r--- ------, + 1.0UF

U1 1 J35VRI 1 TANT.
2.7K 1

AUDIO 1

Ct
1~5

AMPLIFIER 1,,+ 1 LM2002 1
C31.0UF 1

4 1 +"35V 1
R2 TANT.

1 10~~UF100 1 2
ANA LOG GROUND 1 ~3 1 HEAT R4 25V

3 1 SINK 220
1

...1./ 1I2W
L _, __ RG

- - - - - 1.0
~'7

1/2W
R3 ~~

100 1\

CG .01UF C5

+" 1""470UF
35V R5

2.2

AUDIO OUTPUT Ù
4

12V AC INPUT
G

~'1N4004 -14.5V OC R7

(4) 100

CR3 CR4 lC7 1I2W VRt

r47UF ) ~IN4742A
12V AC RETURN + 50V 12V,±5%

7 lW=-
5

-12V OC REGULATED OUTPUT (SOURCE)

+24V OC UNREGULATED INPUT CR5 RS
9

lN4004 1K VR2+1 cs
2W

'.4~1N4742A

I
47uF ~ t2V,±5%
50V IW

-==
10

+12V OC REGULATED OUTPUT (SOURCE)

OC GROUND
S

~..L _ ______________ -.J

AUXILIARY POWER SUPPLY (AS)
COMPONENT LOCATION

lhemier' TecI-"JOIogy

TOm AUXILIARY POWER SUPPlY ~A5)

0œ:; r;."N.::."n·OCT851 E-24715

AUXILIARY POWER SUPPLY (AS)
PARTS LIST

~-

PART NUMBER

MA-767
XO-715
XO-874
XO-229
XO-230
XO-284
XO-2l0
XO-254
XO-G
XO-28
XO-185
XO-595
XO-593
XO-52
XO-627
XO-550
XO-257
X0-472

DESCRIPTION

Auxiliary Power Supply
Capacitor, lUF, 10%, 35V, TANT
Capacitor, 1000UF, 25V
Capacitor, .01UF, +80% -20%, 50V
Capacitor, O.lUF, +80% -20%, 50V
Capacitor, 470UF, 35V
Capacitor, 47UF, 50V
Diode, lN4004
Resistor, 2.7K Ohm, 5%, 1/4W
Resistor, 100 Ohm, 5%, 1/4W
Resistor, 220 Ohm, 5%, 1/2W
Resistor, 2.2 Ohm, 5%, 1/4W
Resistor, 1 Ohm, 5%, 1/2W
Resistor, 100 Ohm, 5%, 1/2W
Resistor, lK Ohm, 5%, 2W
Audio Amplifier, LM2002
Diode, Zener, lN4742A, l2V, ~5%, lW
Heat Sink

REFERENCE

Cl,C2
C3
C4
C5
C6
C7,C8
CR1-CR5
Rl
R2, R3
R4
R5
R6
R7
RB
Ul
VR1, VR2

o~ 0

~:~~a+r:\
CR3.-Q}-eV )J+
~:~:g:f:\+86 +
R7~\::.J C4

VR1~ .a-e
R3~

R2 C1 + R4~
~. . -~-

~ R6~

c:i'\.AJ~*
O! U1 0

30
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
SOUND BOARD (A6) COMPONENT LOCATION

11

4

5

0
tl
il

t '

tl
1~

14

XO-635
XO-746
XO-896
XO-638
XO-230

XO-640
XO-5

XO-35
XO-18
XO-23
XO-7
XO-493
XO-365
XO-643
XO-434
XO-644
XO-96
XO-647
XO-418
XO-872
XO-191

XO-79
XO-360
XO-192
XO-419
XO-366
XO-536
XO-469

Capacitor, 10PF, +80%-20%, 50V
Capacitor, 1UF, 50V
Capacitor, 33PF, 10%, 100V
Capacitor, .047UF, 20%, 50V
Capacitor, O.lUF, +80%-20%
(Mounted On Bottom Of Board)
Dip Switch, 4 Position, 8 Pin
Resistor, lK Ohm, 5%, 1/4W

Resistor, 470 Ohm, 5%, 1/4W
Resistor, 10K Ohm, 5%, 1/4W
Resistor, 3K Ohm, 5%, 1/4W
Repistor, 4.7K Ohm, 5%, 1/4W
Resistor Pack, lK x 8
Pushbutton Switch
7430, 8 Input "NAND" Gate
74LS74, Dual D-Type FIip-Flop
LM324, Quad Op-Amp
74LS374, Octal D-Type Flip-Flop
AD 7528J, Multiplier DAC
74LS04, Hex Inverter
74HC08, Quad 2 Input "AND". Gate
2K x 8 RAM, 6116, (200NSEC)
IC, (Specified Per Game)
74LS245, Octal Bus Transceiver
6502, CPU
74161, Sync. Pre-set. Binary Counter
74LS139, Dual 1 Of 4 Decoder
4.0 MHz Crystal
28 Pin DIP Socket
Jumper, 22 GRuge (2)

JI

ca,C9,C10
C18,CJ9
Cll,C12
C13
CH ,C22
C15
Unmarked

DIP SW
R9,R10,R27,
R28, R34
Rll,R12
R16,R17
R18,R21,R25
R20
SIP 1
SW 2
A2
A4
BI
B2
E2
G4,T1
G5
H2
K2
M2
NI
SI
S2
XTAL 1

SOUND BOARD fA6J PARTS LIST
REFERENCE DESCRIPTION PART NUMBER

Sound Board Assembly MA-982
Capaci tor, 10UF, 20%, 25V XO-127

0 A 8 N S T 0
• BI •- .uu

D~Jgg Hl

'0' ~
T,

~H

'~ " :::B C"
A"

Ë

~
-e:::::::r C,:I

0

"~'~I~' ~
0: -e:::::::r A12
0 -e:::::::r C2 2

2

<2 0"""Jrr-

o...
on >0
• 1ElI:.. ... ..

"'0....
0- li:
:1: 0.. "'"0-'"
li: :1:0
>-Cl:CDU'......-

O o-~.ur •

@f~~
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r-
A6P1

----------
x. WIRING AND SCHEMATIC 1

--------

- RESET +5 v

"' RIO
lit

R21 (OPT)
R3'1 S'HZ

XTAL-'
lit ~.-....~

~ MHz
+5V

.0 ' 3
~

R 11 Cl5 R 12 R27 Y-J
... 70 f\. 0~7 l,lf ~70.f\. 1 K 2 G5

HCOII

Tl

~ ~ TEN

~
q B

~ PEN ,.

l50~
........,!.. ClK OUT

lS~'l
~ 13

~D 8
CI+ C22 OllT

133PF l 3'3PF 51- T' 7 161-
:3 .... 2 K C

LSC~
011

+5" INPUT PORT, G+
51 p ~ 11( lC;O~

r.-------'~ ~-{>
1 •

1
1 5L

_______ ..J

+:f~ 516
....... 1 S1

3~ ."
: 1 52

Al 20
: r 54- 1 It AV Iq

: Ise ...0 RES ,.q~

: 1532 AI rlf-
~ 1564-

,.
~Ai

~ , 5128 .. sv ,. 1'1

~
""1

M
DIP SW1t:CHES R28 A~~

1 M 3
SW4 , K AZ~

~
1
~+~VDC

4_ -~ 13f A'~1
~ o mlR201 + Ct'

~,
T

tOUF 4.71(
iëf PR H', 2~V 12 ,.~ Z RDJ 07~TANT. '1 1 "'2

1 -1 7 4 30 +~V 741lS741
,1i"1 ~ fJf-ll

: TGROUNO l. 5~ 8 • ••: " lit""
- 8 .. IIIla ~ Z'I Il, / l

11~ .)0 ..
< 1 ANAlOG GROUND ; T~~

G502 ~. 1), 1

: 9 - 32 "133 1.

~+t2vOC r1 + CtO 7 , 5 ~ 2 1 l1J ~ (UNMARKED)
h ",..'

1
1 IOUF MOUNTED ON
1 TUV +5V , ~Ill'1 TANT. BOTTOM OF BOARD.

~
"251 SIC o.....-----l.

1 -12V OC
RZ1 1] -.
SIC 121

Il
1

Ct'1 tOUf G5
1 +IZ5V Hcoe
1

TANT.

1
1 .... INPUT PORT
1

9

e
5

3
2
1

4­
6
7

If
12
17 .

14

16·
15·

______ ~_t

-----

AUDIO OUTPUT. 1'''lIliE~'''';'';'';~~'''';;''';;''''';'';'''';;;'';''---------------------------
1

L
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MATie DIAGRAMS, PARTS LISTS

-----------------1

+SV

c"10 PF

R"
, IC+SVG+

lSO'"

ri{)~2----++---t--+--.
AODRESS Buszl

RI7
10K

+12
.--+-_.lM
~JZ4

Izl ~....

R., lOI
CI3
IJi'

~
,,,1.... Il 7

"'f-;";~~lGiaI, 0 Il' ,
lOG 14 5

....~12Hl-r.i 13 4

...""""':!~ o.J..­
"'--:::i

q
'tQ3 Dlr!--

• ... "Wl"":;-'-;.
....~51U' D1~

, iL' "

SV

l'~122 2 22 Q, 27

A~120 23 ,~

t>c K "~'Q-;"...,I"=--_-+__........::.z"""l' A10
A'I '8 24 A'I

IRES At ,7 ZS A8
A '6 3 A 7
•. 15 4 AG
A 14 5 AS
M 13 i A4
A 112 7 A3
Al Il 8 AZ 1<2
A' 10 .. A' 27~

q 1 A' OR
N' ...... li rhJ!Z ... ZHZA

RDJ ~7?7 II~ lM "AlI~ r-t ~
li III1 -ZI ., 7 " 4 17 05

ïiiQ - Z" IS - A5 5 . l'. 04
1 _.. n, JO 14..' 15 03
~;.;I'I Il IS" q I~ 0

~3Z IZ ...... 14Ï!!Z
lJlHri----'il" A4:t;r-"'~i':t'D'
... 1'::1 l '" "Dt

i.... -cr
1 ..b- LS;o4S ~o

.....

-------- -
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tA
4

J
1

R
E
S
I
T
f
?
O
O
]
~

L
O

I
~
1

1
9

,
-
~

1
3

2
2

1
1

0
1

1
1

n.
6.

T.
6.

n
r8

00
l

"
II

1
1

n
A

T
.6

.
t
ri"

i1
l1

1
2

TO
A

4
4

0
C

H
A

R
A

C
T

E
R

A
L

P
H

A
N

U
M

E
R

IC
O

IS
P

L
A

Y

w •
F

R
O

M
B

O
T

T
O

M
C

A
B

IN
E

T
~
2
V

A
C

>< • ~ - :=J - Z " ~ C '" n ::t m ~ ~ - n C ;;:

l
lIG

HT
BO

X.
SC

HE
liI

AT
IC

/
W

IR
IN

G
DI

AG
.RA

M

{f
)r

e
m

ie
r'

T
e

c
h

n
o

Io
g

y
~

~
f
E
2
5
'
2
.
'
2
.
5
1

~
.
.
.
=
.
.
;
-
=
~
:
;
~
:
.
:
.
.

~
T
U

- _'N
l>
-
I
~
-
-
-
-
,

~

TO
A

I
C

O
N

T
R

O
L

B
O

A
R

D

A
1

J
4

IT
E

M
1

P
A

R
T

N
O

.
1

S
T

A
R

T
E

R
1

2
4

6
7

4
F

L
U

O
R

E
S

C
E

N
T

L
A

M
P

B
A

L
L

A
S

T
,

5
0

/6
0

H
Z

1
2

5
2

2
B

2
4

6
7

5

1
N

T
E

R
C

O
N

N
E

C
T

C
A

B
L

E

S
T

A
R

T
E

R

F
L

U
O

R
E

S
C

E
N

T
L

A
M

P

1

B
~
~

D1
~v

~~
1

B
O

A
R

D

-> ~c
:

-
'W

1
1

5
V

A
C

C
Q

M
M

O
N

r
1

1
5

V
A

C

fQ
22

l
--

-<
~S

PE
A.

ER
""

~
B

n
,2

W
4

"
.Œ

J
(

•

[iJ
"2

l
6

.2
v

A
C

(O
IS

P
L

A
Y

F
IL

A
M

E
N

T
)

[t
«

]
6

.2
V

AC
R

E
T

u
R

N

l:.
t

1
9

1
G

N
D

P
9

~
fi

ll
l

C
D

~
-
-
-
-
.
.
.

-
o

C
~
L
L
~
~
I

.
-
-
-
-
-
-
-

C
O

L
O

R
C

O
D

E

0
B

L
A

C
K

5
G

R
E

E
N

~
B

R
O

W
N

6
B

L
U

E

2
R

E
D

7
V

IO
L

E
T

~
O

R
A

N
G

E
B

G
R

A
Y

4
vE

L
L

O
W

9
W

H
IT

E

IO
n

D
~

~O
1

4

A
U

D
IO

F
R

O
M

S
P

E
A

K
E

R
#

2

P
O

W
E

R
IN

P
U

T
F

R
O

M
A

12
J

9

C
R

O
U

N
O

tA
I8

J
1
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~TIC DIAGRAMS, PARTS LISTS

r----­
1

1

+5V

16

+5V

2

--l
1Ail P2

o

3 4 2
2

5 6 3
3

U2
7417

9 8
44

Il 10 5
5

13 12 TO
MA-956
(A15 )

LED BOARD
ASSEMBLY

14

2
6

6

3 4 7
7

5 6
8

9

U6
7417

9 8
9

10

11 10 10
Il

+5V

C3

5 ~F
+5V

12

15

1 3
3 2

14 9

4 14

5
6

U3 U4

9
SN7490N SN7442N

8
10 8

12 13
13

11

Il

12

U5
LM555M

RI
+5V 3K

C2

J 01UF

4 8

IfJremier Technology
yr'L.

AUX. LA14P DRIVER BOARO(IA11)

"ë.2) I~···OY·~I""'· 1 E-25438IUf. lOf. 6~AY 87

7

2

6

NOTE:
ALL RESISTORS ARE ±5%, 1/4W.

RI3
560K

RI2
3K

( NOT USED)

1+5V

4 +5V OC
+ C4

I 47UF
10V

2
+ 5V

1

1

1

1

I CIrO.IUF__I"!"'_"
1

1

1

1

1

1

1
1

1 . 13 12 1

L ~~=8~__~ J

IAI1PI

AUXILIARY LAMP DRIVER BOARD
fA11 JCOMPONENT LOCATION

AUXILIARY LAMP DRIVER BOARD
(AnJ PARTS LIST

XO-202

XO-227

:\0-23
XO-169
XO-·'20
:\0-406
XO-.:i25
XO-'o26
XO-631
:\0-531
XO-879
23984

..

o BBRIO Ul U2

,

, AllPl 1

~oO (]
+ DO 0

C'02~ aB~W,O U6

O R13
c:::J R12

o
Al1P2
"il
•
••
•
•
•
•
•
•'--

o

REFERENCE

Cl

C2-C3

C4

RI, R12
R13
Cl
C2, U6
1.:3
[;4

[;5
P2
Pl

DESCRIPTlON PART NUMBER
Auxiliary Lamp Driver Asscmbly MA-936
Capaci tor, . l MFD, 100\' XO-626
Ceramic Radial Lead
Capac i tor, .01 MFD, 100V
RadIal Lead
CapacItor, 47 MFD, 10\'
ElectrolytIc Radial Lead
Resistor, 3K Ohm, 5';;, 1/4W
ResIstor. 560K Ohm, 5';;, 1/4W
2-lnput NAND, 7400
Inverter, 7417
Decade Counter, 7490
Decoder, 7442
Timer, NE555
10 Position Connector
4 PosItion Connector
CIrcuit Board Support (4)
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DISPLAY BOARD (A4) COMPONENT LOCATION

0 01-20 0 CR4 CR2 CRi 0
~~--a-

e-Qt-e -e::D- CR3

-1 C1 iJ-+
~~C2
VR1 +~R2(
-aIID- R1 1

--or~C3
VR2 +~R3
B-<tC .-c::>e R4
Q1 E ~R5

+--rr:::::::l-C4

r4~
C5) ~

1 Z2

~~~~"~~MMr?/
19~

"~ IP Il ~ U1U3 U2
Zi

1 1 o <1'1(1)"" ID:: C\J ~ V Il)
0 0 a: Cl: Cl: Cl: Cl: Cl: a: ~ a:: Ci:

DISPLAY BOARD (A4) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER

Cl
C2, C3, C4
CS, C6

"C7
CRI-CR4
DS l, DS2
QI
RI
R2, R4
R3
RS
R6- RI5
CI, U2
U3
VR1
VR2
ZI, Z2

Dlsplay Board (A4)
Capacitor, 470UF, SOV
Capacitor, 10UF, 16V
Capacitur, ,0IUF, +80% -20%
Capacltor, O.lUF, SOV
Diode, 11'14004
Display, Alphanumeric
Transistor, PNP, 21'13906
Resistor, IK, 5%, 2W
Ilcslstor. 10K, S'L, 1/4W
ReSIstor. 22K. S~. 1/4W
Resistor, 3K, ~'{, 1/4W
Rrslstor, 4,7K, 5%, 1/4W
IC. Digi t Drivers, 10939
IC, Segment Drivers, 10941
Diode, Zener, 1N4737A, 7 SV
DIode, Zener, 1N4744A, ISV
IC, Hex Bu f fer, 7417
Tape, Viny1 Foam

MA644
XO-847
XO-846
XO-229
XO-230
XO-2S4
XO-840
XO-S88
XO-627
XO-18
XO-42
XO-23
XO-7
XO-841
XO-842
XO-844
XO-843
XO-406
24127-1

"C? IS LOCATED ON THE NON-COMPONENT
SlDE Of THE BOARD IN SOME CASES.
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x. WIRING AND SCHEMATIC 1

4

37 POR
CUR

14
-15V VOO

-15V(VOO ) 39
MASTER

Dl
02

+5V
36 03

VSS 04

-45V
35

vGG
Os

5 06
LO 07

08
0 9
010

OBO
6

Ui 0 11
OBI

7
10939 0'2

OB 2
8 DIGIT 0, 3

9 DRIVERS 0/4
OB3 (MASTER) 015

OB4
fO

0,6

08 5
l' 017

OB 6
f2 0'8

0'9
OB7 '3

°2e

SOP
Z

SIP
3
38

CLK

OATA-LOAO
40

SCLK-OIS
,

R3
22K

Qi
RESET

DRIVER
2N3906

+5V

+5V

RI5 RI4 RD RI2 RII RIO R9 R8 R7 R6
4.7K 4.7K 4.7K 4.7K 4.7K 4.7K 4.7K 4.7K 4.7K 4.7K

>--..=-------+---+--+--+----t---I--+----+--I.DBO

>--..-'----------+--+----t---I--+----+--I.DBZ

>--..-'----------e--+--+----t---I--+----+--I. DB 1

Zl
7417
HEX

DATA 3 Il 10
BUFFER

14 DB3

DATA 4 9 8
DEl4f5

DATA 5 2
f6 OB5

DATA 6 3 4
17 OB6

18
DATA 7 5 6

08 7

1 -----
-15V

1
A4Jf

6
RE5ET

C7I o
.
,uF

Z2
= 7417

HEX
BUFFER

LOf Il
9

10
02 9

11
DATA 0

DATA 1 3
12

3
DATA 5

7

VRZ C3
IN4744A .110UF
15V 16V

-15V OC
VOO

(SOURCE)

C2
10UF
16V

VRI
IN4737A •
7.SV

RZ
fOK

-45V OC
VGG

( SOURCE)

CI
•T 470UF
*50V

CRZ

CR4

RI,1K
'Nf2p4 )---~----4---- ......--'\2j\W!'r--1-------,

CRI

CR3

C4

l 'OUF
16V

32V AC RETURN

VCO

1-----......-. +SV OC (VSS )

5

31---.:3:=-Z-'-V....:A.:.:C'---- _

7

4

19 I---'G"'N"'D__---,

1--------. 6.2VAC (OISPLAY FILAMENT)

1--------. 6.2V AC RETURN (OISPLAY FILAMENT) e f
1
abc d

6.ZV AC
RETURN

6.ZV AC

SEGMENT
IDENTIFICATION

1
1

1

L

NOTE:

1. UNLESS OTHERWISE /NO/CATEO, RESISTORS
ARE ±5%, I/4W.

2.S/M/LAR SEGMENTS OF EACH CHARACTER
ARE INTERNALLY WIRED IN PARALLEL.

~;e" TechnoIogy
'fITL.

DI SPlAY BOARD (A4)
u••o 0'""

a;; 1~.·2t;;'~1ttfh 851 E-24438

1

1

1

1

L

2
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le DIAGRAMS, PARTS LISTS
--------------------1

DSt
FG209M2

4

-15V
37

VDD
paR

CUR

39
+5V(Vss) MAST ER

+5V
36

VSS
-15V VDD35

-45V VGG

D26 + 5V
2

VSS
22

5 (l
lD D27 20

b
D28 -45V

16
VGG -19

C
D29 17 d
D30 15

D8 0
6 e

U2 D3j 14
f

D8 j 10939 • D32
U3 13

t0941 g
8 DIGIT D33 12

DB2 SEGMENT h
9 DRIVERS D34 DRIVERS

DB3 (SLAVE) D35
11
10

D84
10

D36 9
j

1 k
D8 5

Il D37 8
1

DB6
12 D38 7

D39 m
13 6

DB7 D40 n

3
SIP DATA- SClK-

2.
SOP lOAD DIS

38
ClK 24 23

DATA-lOAD
40 l

SCl K-DIS

)

lL
J _

.. °16

.. D17

.. DI8

.. D'9

.. D20

;. D,
~ D2
~ D3
~ D4
~ D5

~ D6

- D7

- DB
~ D9
~ D10

~ D
'
1

~ D
'
2

.. D13

.. DI4

.. DI5

J _
DS2

FG209M2

---------------~
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x. WIRING AND SCHEMAnC DIAGRAMS, PARTS LISTS

+~V

+~V

R2
Z2 16 33"

Vcc
13

Q

"/C
I~

CLR

14-
A

G

8

--l

"OTE'
1. ZI A"D Z2 ARE TYPE 5"74123".
2. Z3 'S TYPE S"74L500".

RI
33"

14

R/CI-':"::~_~
+ CI

47uF
10V

CLR

+~v

C~

ZIA .Ol:{

r-.......L~--, = ~Vo

Q 13

ZIB

9 6
A C

C3 C4
470uF 470uF

Il + 10V + .cv
+ ~V CLR

R/C

10
a.

R3
24"

+~V

r-----01 A

6
p..:..---~B

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

,
, + ~v OC

~,
--;-< 7

CR1

, R/W
11 ~~I:':":"""---,

A24P2 R A24-JI PI

16 0< l ' <4
l '
1,,

17' ~-,-.4---,
11NZ10

24~!.....J..3:...3:...3:...yt--L--<6 ~L..'_R,;;".ES;"..;E:...T__'·I-<J(

1

L

TO
AITCl

~;e" TechJOlogy
TITL.

RESET CIRCUIT BOARD
U ••D OH

DC$) r~A~DI ':;'}'81 le- 21063

RESET BOARD IA24J
COMPONENT LOCATION

RESET BOARD fA24J PARTS LIST

1_ - - _. 0_1

REFERENCE

RI. R2
R3
CI
C2
O. (4

CS
lI. l2
Z3

A24 PZ / A24 J2

DESCRIPTION

RESET BOARD
Rellltor 33K ohm. 5%. 'I.W.
ReSistor 24K ohm. 5%. 'I.W.
CilpilC'!Or 47 JJfa .. 10V
CilpilCltor 4.7 lita. 10V
CilpilCi!or 470 lita. 10V
CilPilC,!orOI JJfa
IC 74123N
IC 74LSOON
7 Pin Conn~!or

Cable Assembly

PART NUMBER

MA-980
XO""!3
XO-IO
XO-227
XO-226
XO-214
X0-202
XO-398
X0-427
XO-879

MA-796
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x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

~RETURNS
( TO A1 CONTROL BOARD 1

=::::J SW 34 P SW 35 P SW 36

=::::J SW 24 ~ sw 25 =::::J sw 26=::::J sw 23

COlOR CODE
o BLACK

1 BROWN

:::=J ==:J SW04 :::=J SW05 :::=J SW 06
2 RED

SW03 3 ORANGE
If--- 4 YEllOW

5 GREEN

6 BLUE

7 PURPlE
8 GRAY

b SW 13 ~SWt4 :::=J SW t5 =:J SW 16
9 WHITE

b SW33

SW'2

SW02

=::::J SW 22

=::::J SW 32

NOTE.
f. DIODES USED ARE TYPE 'N270.
2. DIODE BOARDS USED FOR 2A7 AND J'Al,

PART NO:S ARE 23968.

SWt1

SW01

:::=J SW 31

7~17
3A7J1/PI

5 l4"44l -8 ~.:.ST-"Rc:.0::.;B::.;E,-,<4r----;;==;:-;-__--j__r---c=== +-_-,._~=;-;-;;;-__+_~>---===;::-__--j~r-===+r~=;-:-::-t-,
~~t/PI i 2A7J1/Pt i 2A7J1/Pt i: 2A7J1/P1 i ~7Jt/Pt i/~:lt~~~1 1 I;2A7J1/Pt i- 2~7JlIP'

;j;/... 1 LEFT ;j;'----#4 LEFT ;j;--"'1 RleHT ;j;.. "'4 RleHT ..v, OOLLOY'O, 1'1'. LEFT f,'"
t T~:~~T 2 T~:~~T 3 T~:g~T 4 DROP 5 *' LEH 6 POP 7 LEFT HOLE

roooYP4A/~4 SW40 J4'~4 ro«i~;J4 SW4' J4
AlP4 roeeiptJJ3 SW42 JtJp3 rmiP~;J3 T::::TJ3~~3 ~~~;:04 'fillJ1I:;:5 ~ Sj,46,

6 ~t7~ST~R~0;-:-4~E.l5~t~>---t~il·!=~t=--<~'6~if-<+~_~4;'>---I~1~1--+-<~'7f--~_~~~I~>---t~H=l-r-<~'6~~~~~~4~);=.::~i~~r-<~'7~f-h=~~h==;:~4~~~=:2'!::::+r--,
2A7Jt/PI :I:,r.2A7Jt/PI :1: 2A7JlIPt :1: 2A7Jl/Pt :1: /2A7Jt/Pt :1: 2A7JI/Pt 1:1: 2A7JI/Pt :1: 2AM/Pt

~''''2RLOEpFT :\:/#, LEFT */#2 RUIHT *,- RleHT ~;;; TOP 1 ;v{cENTER ~. /T Td _T~R8ET 10 DROP "DROP t2 T~:~h 13 RgE~J~R 14 au':.0fER 15/ , IL

~:;J4SW50 ~i:R:::I ~~J~:RS~: ~~;J3 SW53 '§G54 ~55 PSW56 ~,57
STROBE 6 2 >---t 1-- 5 >---II-- 2 >---II-- 5 H ~ II---< II-- 1r-

~
I 3A7J"Pt t 3A7Jl/P1 ~13A7JI/P1 t 3A7JI/Pt f,/3A7Jt/P1 1 t 3A1J11P1 $3A7J1/PI1_, LEFT / ....1 -:#3R18HT / ... 11 :g~~..:. /RI8HT ,./

9 DROP TOP ~~ DROP t2 TOP .., O'GHT Il 'POP t5 OUTHOLE
TAR8ET 10 TAR8ET tt ~ARGET b ~AReET ~U~~O ~lI~R

~AJJ4 SW60 ~1-6_1 ... ~/J3SW62 ~f-6_3 .... êSW64 544 S~,85 PSW66 êSW,~7.
8 1 f477l -8 ~S~TR::.:08=:.E..:.7.--=-3:-::H:::-:i:::-:-~__--+_---'---::7:":':",:-::,:--__+_....,..--::-::3-=>---l-:-:--::I;:-;-r=-=-__-+_--'-----=7:":':-=,---__+~--=-=-=-=--H----::,-;-::,::-'=-r-+-, 1r-
~7Jt/PI ! 3A7Jt/P1 ~ 3A7JI/P1 $ 3A7J1/PI $ 3A7J1/P1 !! 3A7JI/P1 1 !,1l3A7J1/P1 t 3A7JlIPI

./ /
...2 './ / _4 1":t~~~~HNT L~~r~~:.[ /

1 10 P~INT 2 TOP 3 10~2POIINT TOP O~'LOV'O .. , O'GHT 7 ~RIGHT
1 4 5 "'- . 6

1

~ ~u 2 ~ ~~ft'ET 6 ",u 'b e-:Aft8ET iE.I AETUAN 1U~TSIO[ ~:~E
~ 70 ~WI-7_t -1> ~1-7_2 -+ ~1-7_3 ... ~LL;:;4l ~L~;~05 ~~

, 10 lF600l RETURN 0

1 Il
f6ITl RETURN 1

t2 116221 RETURN 2

t3 rmJ RETURN 3

t4
l644l RETURN 4

15 f6551 R ETURN 5

t6 l666l RETURN 6

t7 l6'77"l RETURN 7-

{/!>remier' Teclittology

D~ l''....ov.... DU. J E25624
t -+'--> I~, If. ;fi' ~_ 6-NAY-87 -~

'm,:. SWI TeH MATR 1X
GANf#684C
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x. WIRING AND SCHEMATIC

/ PLAYBOARD "CONTROLLED" SOLENOIDS AND ILLUMINATION

SOlENOID 9

+24V

HOO'

lEF'

#1 H

RIGH'

20,00

10 OC

CEN'

TOP l

RIGH

30,OC

....ZH

40,00

lEFT

EXTR,

RIGHT

lEFT

TOP ~

TOP C

#4 TI

#1 T(

#3 TC

#1 RI<

#Z RI

#Z T(

#2 LI

'Ill' lEI

PlO

OUTPUT FROM A3
MASTER DRIVER

BOARD
(SEE SCHEMATIC

FOR
lAMP DRIVER
TRANSISTOR)

PlO A3J2
OUTPUT FROM A31:l, ~~~0~0~l~4 ~SO~U~NI
MASTER DRIVER l!J'"

BOARD

OUTPUT FROM A3
MASTER DRIVER

BOARD

2N5879
(PIN VIEW)

COlOR CODE

0 BLACK
1 BROWN
Z RED
3 ORANGE
4 YEllOW
5 GREEN
6 BLUE
7 PURPlE
8 SlATE
9 WHITE

EMITTER

+24VDC

ZZZ

\

F12
Z AMP

SlO-BlO

FIl
2 AMP

SlO-BlO

3, UNlESS OTHERWISE SPECIFIED.
GROUND WIRE COlOR IS 9. 18 GA.

4. ~ INplCATES WIRE COlOR.

5. All LAMPS ARE ""'44.

RIGHT HOlE

J4- l 19508 1
lEFT BANK TRIP

~

1~ 1
lEFT BANK TRIP

1~ 1
lEFT B,tNK TRIP

1 '!.U08 1
lEFT BANK TRIP

, l 17891 l,
lEFT BANK RESET

0
IJ3 l 19508 l

: RIGHT BANK TRIP

, 1 19508 l,
1
1 RIGHT BANK TRIP
:
1 1 '19508 1:
1 RIGHT BANK TRIP
1

, 1 19508 1,
: RIGHT BANK TRIP

,
l~ l" , RIGHT BANK RESET

788

)9

10

PlAYFIElD
IllUMINATION

.) 9

10

T

PI
A9P3

r.;::>.--=.:.::.JL..,-~8

9

PlO
A9P41

/i.:>-<-...L"-"'-"l.....,.-7 8

9

GROUND
FROM

lAI8JZ-9

GROUND
FROM

lAI8JZ-7

SOlENOID Z

lO

+Z4V

6.3V AC RETURN

6,3V AC

NOTE:

1. All DIODES ARE IN4004.

Z. LAMPS l4 TH RU L11 AND l3Z THRU
l43 ARE DRIVEN BY MPS-A13'S;
All OTHER LAMPS ARE DRIVEN
BY MPS -U45'S.

1-==--"S",O",l",E",N",O",1D"-'I ...._I''T '<'\--e------'~

PlO A3J4-

~ (?33J SOlENOIO 6

PlO A3J4-

~ [2TI] SOlENOID 5

FROM
TRANSFORMER

PANEL

OUTPUT FROM A3
MASTER DRIVER

80ARD

r

41
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le DIAGRAMS. PARTS LISTS

~ PLAYBOARD "NON-CONTROLLED" SOLENOIDS AND ILLUMINATION~

GROUNDS
FROM

TRANSFORMER
PANEL

24V OC

PER
N)

PER
ON)

A9P2

42

GROUND BUS

GROUND BUS 7
9 1GROUND BUS

8
9 GROUND BUS 9
9 GROUND BUS

10
9 GROUND BUS 11

17
GROUND BUS

3

S
9 GROUND BUS

5

C 9 GROUND BUS
6

U
9 GROUND BUS

4

Z 9 GROUND BUS
2

3 l222l +24V OC (SOURCE) l Q" l3Bal
Il SWITCHED +

~
P/OA9Pl 1 1~ Io33lLEFT FLIPPER LEFT FLIPPER COlL

h-17875) ,v LEFT FLiP
,,~ SWITCH (0

f044l RIGHT FLIPPER 1 RIGHT FLIPPER COlL 1 "--.J
2

!(A-178751 1Y RIGHT FLiP.... " ... SWITCH (

"----J
IA8JI

-:'~'LEFT POP BUMPER SW.

6 l333l OC GROUND T FI5

1 lI8e1 OUTPUT 1 l 2 AMP
LEFT POP BUMPER f2OOlSLO -BLO l388l

f68e1,NPUT (.5V OC) (A-1496)
5 1A18J2

19l GROUND BUS 19l~
2 1-

2A8JI
~"1OiTl CENTER POP BUMPER SW.

6 l333l OC GROUND 1 FI4

~OUTPUT 1 1 2 AMP

1
CENTEJ!.. P~ BUMPER f2iTlS LO- BLO [3e8]

f68e1INPUT(+5V OC) (A-1496)
5

19l GROUND BUS r9l
2 3--

3A8JI
~ '1022l RIGHT POP BUMPER SN.

6 13331 Dt 1GROUND T FI3

~OUTPUT 1 1

2 AMP
RIGHT POP BUMPER ~SLO-BLOI388l

1
I68sl,NPUT(+5V OC) (A-1496)

5
19l GROUND BUS 19l2 5

"-

TO QI COLLECTOR 19l 7
PlO AIJ6

18 "r68sl +5V OC (SOURCE) .
r9l

9 1 l333l OC GROUND TO Q2 CDLLECTOR 9

'--

FROM AI
CONTROL

BOARD

FROM
BOTTOM

CABINET

FR OM PlO AI2P 1

TRANSFORMER
PANEL

TO 3A8
POP BUMPER

DRIVER BOARD

TO 2A8
POP BUMPER

DRIVER BOARD

TO IA8
POP BUMPER

DRI.VER BOARD

+6VDC

UND RETURNS
FROM

3 MASTER
VER BOARD

PlO A9P1 FROM
OUND 16 1:1 BOTTOM
=:=..:.::..--------I~ CABINET

'1 TOP TARGET

'2 TOP TAijGET

'3 TOP TARGET

'4 TOP TARGET

lit 1 HOlE (A)

...2 HOlE_.,( B)

~
il'3HOlE (C)

lEFT POP BUMPER

:ENTER POP BUMPER

~IGHJ _POP BUMPER

'OP lEFT ROllOVER

Il LEFT RETURN ROlLOVER

'OP CENTER ROLLOVER

'2 LEFT RETURN ROlLOVER

'I RIGHT RETURN ROLLOVER

·OP RIGHT ROLLOVER

'2 RIGHT RETURN ROLLOVER

,XTRA BALL

JO 000

!O,OOO

10,000

10000

0000

>0 000

'0,000

10,000

10000

00,000 GRO

!X A

IX DRI

.EFT 50,000

~IGHT 50,000

.EFT SPECIAL

IIGHT SPECIAL

[EFT 5000

IIGHT 5000

IHOOT MAIN

\

1-
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XO-H6

XO-626

XO-227

XO-202

MA-7B9

XO-23
XO-9
XO-669
XO-420
XO-403
XO-425
XO-426
XO-631
XO-B79
XO-B79

PART NUMBER

QII

2
Q2

3
Q3

4
Q4

5
05

12

+5V

6
0.6

7
Q7

8
08

9
Q9

10
010

1
12

1

_ __ J

3

9

Il

13

5

4

6

DESCRIPT10N

AUXILIARY LAMP DRIVER
ASSEMBLY
CAPAClTOR, .1 MFD, 100V
CERAMIC RADIAL LEAD
CAPAClTOR, .01 MFD, 100V
RADIAL LEAD
CAPAClTOR, 47 MFD, 10V
ELECTROLYTIC RADIAL LEAD
TRANSISTOR. NSD-U45
NPN DARLINGTON
RESISTOR, 3K OHM, 5~, 1/4 W
RESISTOR, 12K OHM, 5%, 1/4W
RESISTOR, 6BOK OHM, 5%. 1/4W
I.C. 2-INPUT NAND, 7400
I.C. INVERTER, 7405
I.C. DECADE COUNTER, 7490
I.C. DECODER, 7442
I.C. TIMER, NE555
10 POS. CONNECTOR
4 POS. CONNECTOR

Cl

*EFERENCE

9

3

8

13

5

Il

5

10

3

7

9

2

C2-C3

Ql-Q10

Rl, R12
R2-Rll
R13
Ul
U2, U6
U3
U4
U5
P2
Pl

C4

AUXILIARY LAMP DRIVER BOARD
(AU) PARTS LIST

43

o
AllP2.,

•
•
•
•
•
•
•
•
•-
o

- - - - -:;:-5V- - -+;-;- ---:;:"5V- --l
16 14 R2 I,AtlP2

,..------'-'--=----.,. 12K

'>o---f.ti.:':':'«-:n-~

+5V

C3

5 ~F

12
15

3
14 9

14
6

U3 U4
5N7490N 5N7442N

8
8

13
11

Il
lt

~

R2 < )
~Q.l

R3 ~ )
~Q.2

R4 ~ )
~Q.3

R5 , )
~Q.4

R6 < )7i? Q.5

~Q.6< >
Ra <\ >
~Q.7

R9 ~ )1m? Q.a

CJ Q.9' )
Rl1 <; )

Q.l0

4 +5V OC
+ C4

I 47UF
10V

+5V

RI
+5V 3K

C2 +5V+5V l·Oll:JF Ul
7400N

Rt2 4 8 14
3K

7 3

Rt3 4

680K U5 5
LM555M 92,

10
6

1

12
CI 13

lO.tUF, __ .
= 1 7

x. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

1------

,1

1

NOTE:
1. ALL TRANSISTORS ARE NSD - U45.
2.ALL RESISTORS ARE ±5%, tl4W.
3. ALL STROBED LAMPS ARE ....44.

lAl1Pl

AUX, LAMP DRIVER BOARDlfA11l

D?p) I~·#.';:'~I fÔ~i5-6f 1E- 21594

L_

( NOT USED)

~ier' TecI"..JOIogy

o BBRIO Ul U2

AllPl

f=ll C4 B~O ~3 0
+ C3D
C2<J a

CIO ~ 0BU6
O R13

c::l R12

AUXILIARY LAMP DRIVER BOARD
(AU) COMPONENT LOCATION

1
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x. W,IRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

--l
1

1

ra IA4JI-l(OISPLAY) 3

TO AIJI-2 (CONTROL) 2

J2

TO AIJI-I (CONTROL)

R2
220
±-S%
1/4W

+12V oC INPUT

+12V OC
61-....----------l

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

1 REGULATOR 1 /
1 LM338 I~
1 1
1 1 +5V oc OUTPUT (SOURCE)

4 1-....---------.-.......---1~2 VIN VOUT:3 (CASE)

1 ADJ 1

1 1 tL ...J

51-....---------'

JI

1----------·---------
1

1

3 KEY

GND2..---------,

1

Il
L __

CI
O.lUF
SOV

R:3

± {J'oZ 5-ooIIf-------J
lW +SV OC ADJ

R1
390
±-S%
1/4W

+ C2

TI.OUF

1 50'

l

TOA6JI-/5(SOUNO) 4

....---------{ S

L----------16

1

1

_____ J

~;er' TechrJOlogy
TtTI.K

POWER SUPPLY (A2)
U.llD 0"-

0ê$) ~.'hr;;.~It?wB 851 E-24441

POWER SUPPLY fA2J
COM'PONENT LOCATION

POWER SUPPLY fA2J PARTS LIST

PART NUMBER

r
(

MA-831
XO-230
XO-217
XO-879
XO-839
XO-845
XO-21
XO-1l2
XO-534
·XO-522
XO-523

Power Supply (A2)
Capacitor, O.IUF, +80~ -20~, 50V
Capacitor, IUF, 10~. sov
Connector, 6 Pin
Regulator, LM338 , (S Amp)
Resistor, 390 ohm, 5~, Ij4W
Resistor, 220 ohm, 5~, Ij4W
Resistor, (Pot) 500 ohm, 10~, IW
Heat Sink
Insulator, (Regulator)
Insulator, (Regulator)

Cl
C2
JI, J2
QI
RI
R2
R3

REFERENCE DESCRIPTION

44

JI

HEAT SINK

/
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x. WIRING AND SCHEMATIC

+6V OC

u..~=~.. lAl&13

6. lV AC RETURN (DISPLAY FIU

3ZV AC

FI IZV AC

IIZA

3ZV AC RETURN

F3

114 A
SLO-8LO

133

Ai2
TRANSFORMER PANEL

MA-1030
USED WITH
SYSTEM 80B

7

~246:34-: F9
r:5-{.,.....lI!.>~!.>~LL--<"1A:.s,..---,6~.~lc!V~A~C~I~D~I~S!:.P=.LA~Y~F!.!'L:.!A~M~E:.:N!.!T.!.I

VCO

NOTES:
1. PRIMARY POWER FUSE VALUES;

IIOV AC, ~AMP SLO-8LO •
ZlOV AC, Z.~AMP SLO-8LO

Z.~ INOICATES WIRE COLOR.

3. A!lJ7 SHOWN IN 1I0V AC OPERATION.

-1 CIRCUIT GROUND

th EARTH GROUND

F7

8ROWN

SEE
NOTE!

F8

IIZA
SLO-8LO

115V AC COMMON

115V AC

GREEN (!OOV AC)

YELLOW (IOOV AC 1

VIOLET 1COMMON)

RED (1I0V AC)

ORANGE IHOV AC)

L _

1

1

1

1

1

AIZJ8
1

COLOR CODE

0 8LACK 5 GREEN

1 8ROWN 6 8LUE

l RED 7 VIOLET

3 ORANGE 8 GRAY

4 YELLOW 9 WHITE

TO
lIGHT80X

AIlP9

FUSE DESIGNATIONS

F' SOUND POWER SUPPLY (A61

Fl POWER SUPPLY (Ali

F3 DISPLAYS (3lV ACI

F4 SOLENOIDS (+l4V OC)

F~ CONTROLLED LAMPS

F6 PLAYFIELD ILLUMINATION

F7 L1GHT80X ILLUMINATION

F8 PRIMARY POWERISEE NOTE 1.)

F9 DISPLAY FILAMENT (6.lVACI

F9A OlSPLAY F1LAMENTl6.lVACI

FlO LINE INPUT 1SEE TA8LE!

AC INPUT
POWER
1I0V AC

~OHZ/60HZ

Ji ,,'JI J2

" J2 ,', "C'

::.: "j'

IIOVAC INPUT
JUMPERS

Ji JI,' J2

" J2 ',j~.

!OOV AC INPUT
JUMPERS

llOV AC INPUT
JUMPERS

lOOV AC INPUT
JUMPERS

Ji JI J2
<:, .,", J2 i;!.

JI ;:. JI J3

J2 V· J2iJ3

llOVAC INPUT
JUMPERS

!J1 JI;' iJ3
J2 J2 : 1 J3

1 2 3 4

5 6 7 8

9 10 11 12

POWER INPUT OPTIONS
AIlJ7

WIRING VIEW
P,N NUM8ERS

..TLOTRANSFORr.fER PANEL! CABINET
SCHEMATIC/WIRINC DIACRAr.f

45
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ne DIAGRAMS, PARTS LISTS

Ta A6
SOUND
BOARD

TO A5
AUX.

POWER
SUPPLY

TO A3
MASTER
DRIVER
BOARD

TO A1
CONTROL

BOARD

TO At
CONTROL

BOARD

8

GND 19l 4
GND r 9 5..

LZ

SOUND 8

SOUND 4

722 5

7Tï 6
888 8

9 3

A1~
SLAM SW. l700l ~

IAI8Jl

ZA18Jl

ZAI8Jl

SOUND 2

SOUND 1

KNOCKER <SOb.81

GND

A5Jt

+ 1ZV OC '2Oci r;-
+ 24V OC r222" 9

12V AC 633 6
12VAC RETURN 644 7

AUDIO OUT 011 ...

r-__---'A::.;N"'A:::L"'0~G'-"'GN"'D"_',=9~__13
1A18J1 OC GND 9 8

......-...:+...:1-:'2-'-V-:D"'C-'R",E"'G"'.-',5~4;;4~1O
...1----"12'-'V...:D"'C'-"R"'EG"'.~5~3~3H 5

,-_::::A=.UO",I:.=O...:IN:.:....L5",6",6:L...-j 2-A~
AUDIO OUT 56'6 18

-I2V OC REG. 533 13
+ 12V OC REG. 544 14

IAI8Jl OC GND 9 ft
ANALOG GND 9 '2
ANA LOG GND 9 17

+5V OC 688 15
RËSIT 300 9

SOUND'6 500 8
SOUNO 1 711 5

SOUND 2 "rff, 3

SOUND 4 l'f35T 2

SOUNO 8 r744l 1

A3~m z
744 7

n3 1

l222l

1

STROBE 5 14551 . 7

" STROBE 4 ,[444]L-------------.::..:..::..==--'--"-'-'-'Y6
STROBE 0 11400I

SPEAKER
#"2

4fl..3W
8"

TO
PLAYBOARD

A9PI

,--__-,,1222l:..:2;;:2-'--1 1 1

••

9 9 l533l

8 8 ~

7 7 l5Tïl

Z Z
lo66l

1 1 10oOI.-

l' l688l +5v OC (SOURCE)

Z Z l68al +5V OC (SOURCE)

4 4 l68ë +5V OC (SOURCE 1

5 5 ~ +5V OC (SOURCE)

w_ w~ /,--__----JL .J

19l
, AI 8J 1.-';G:-:N7::D:'-'''"VJOVLVUM'v-E<>--------'

CONTROL
WOfl., ZW

A'O~ AIOP3

, ïe881 Z Z f888l
IKNOCKER ASSY.

[-'B~~::-·11~~-~~J
, :
~. - - - -- - - -- ---~

GNDI9ÎlA18J1 • ....:::"'-.I--"-...L-,

AZJ' r,;- - - - - - - -JJ AZJZ

GND19l '; Z r;-~ r6ëël +5V OC (SOURCE 1

f2001 4 4

f2001 5 5 +5V POW~~ SUPPLY
l200l 6 6 (LOCATED IN L1GHTBOX )

+'ZVDC

1- Il't' fOOO

LZ f8771 6

SOUND '6 f500l

ZA,8J'
TO

1A4J'
>(DISPLAY)

VIA
A,OJZ

4

LEFT FLIPPER

ZAI8JZ .".GNDm 1 SW.RETURN ffi33l ,

RIGHT FLIPPER A9JI

ZAI8JZ ..GND[T] 1 SW. RETURN 10441 ';

A10PZ ..,

+5VDC 16881 ';

3

GROU NOS
TO A3

DRIVER
VIA

A9PZ

DC

, OC lz22l lz22l +Z4V OC--+---r---'="--I3 3 t-J..::..::.::.L..:...::...:..:....=-=---------------'
l2m l2ffi15 151-==--------------------,

i3
1

rooa 13 131-""lOOoIO,,-,0,,-,0,,-,6;..:..:..3V:...-A:..C_R;;:E_T;;:U:..:.R:..:.N__.,

f255l l255l +6V 0 C.---+--===--l2 Z1-==-..:...::..:....::"'------+------,

lO66l 1414a--J..:1066l0;;:6;;:61.....:.6 ;;:.3..:.V.;...A.:..C --,

.""Al~1 ..,

12221 3
1066 Z

1ff71 5
12551

4

1

l2ilBl 6

1000IH-------'="---j 1

l'IJ3 ·1
'AI8P~'

;:::
~,......-:=
;::
t:

1A'8P!'

;:::
:=

~ê

~w
1AI8~IIA'8JI

~ f3
~~ r------

~ f::=::= r---
'-...

F
-_..c ZAI8P~12AI8J3

;::: 1---+ TO CI (NEG. SIDEJ
~ 1---+ TO +-12V OC BRIDGE

~:= r--- TO +-24V OC BRIDGE

~ r--- TO +-6V OC BRIDGE.-
'-..

ZAI8P~J.1.AI8JZ

§ f=: A~
~.- r--- •

~ 1 ~.- ~.

t:: 1 •'w_ •
ZA18~I.1.AI8J'

;::: -71
.- ;:::::::::::: 1
.- -'0

l..----~ _ 11

!= ~~
t: r

- - - - -,!!""

f-------"164416",4",4"---1 IZ IZI--"1644l6<::4!::4'l...:.k,::ZE
V
:..:T-"t

C
:..:.R:..:.N-+ +-t---Jf-__---,

AND ~2

EACH r:-00 r200l +'ZV OC,,1OY.,5W, WW 4 41-==-=-=-:-+------------

oc 12001 r200l +IZV oc+J. c, . . 5 51--"'-'=-=-=-:'-+---------------'

1,0,OOOUF
- 25Vm
~ GNô~ZA'8J

---,
l A1ZJZ AIZPZ
~M;;:E;;.;N.;.T.:..I ""rm11"'Z"'Z.L.....j~"; Iiffi 6.ZV AC

_1 ---'I'i33l.c.:13",3"'---1 9 9 ~ VCO

.AY FIL A MENT) [144] 10 101-..1.fï44l1!:!4é.:!4:L..:~,::E:..:~V.::u~~.:;2__-------1 5

riOël '[iôô] 3ZV AC
l711!~-'------'='-L....j 6 6 1-~-=.L-=':""::;::""---G-N-D"""'r=9=--1 1

III 1AI 8 J, .'=R=E=S=ET=-'J..f3OO13":O~D""" 9

",. ["1iIl lT1il ~H~~N 6
E-:----....l..:..'-'J.--1 7 7 ...-.l..:...'..:.J....:=.:.=.:.;.;.,.+-----__1 Z

Il;~. f6331 r633l ,ZV AC '- -'
E-.,::-----"""""'"--111 ttt--'-"'=""'-.:.::.;...;.;.:...-+------------+-H------,
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XI. PARTS INFORMATION

PLAYBOARD SWITCH AND
LAMP ASSIGNMENTS

PART NO.

18094
18093
18094
18093
18892
18892
21352
19857

'18094
18093
18094
18093
18892
21352
9141
18095
25460T
18095
25460T
18892
18892
21352
18892
22227
25460T
18096
25460T
18892
18892
18892
18892
19857

LAMP ASSIGNMENT

#1 Left Drop Target
#4 Left Drop Target
#1 Rigbt Drop Target
#4 Rigbt Drop Target
Top Left Rollover,
#1 Left Return Rollover
Left Pop Bumper
Left Hole
#2 Left Drop Target
#5 Left Drop Target
#2 Rigbt Drop Target
#5 Rigbt Drop Target
Top Ceeter Rollover
Center Pop Bumper
Tilt (Witb Bracket)
#3 Left Drop Target
#1 Top Spot Target Assembly
#3 Rigbt Drop Target
#3 Top Spot Target Assembly
Top Rigbt Rollover,
#2 Rigbt Return Rollover
Rigbt Pop Bumper
Outbole
10 Poiet (2)
#2 Top Spot Target Assembly
100 Poiet (2)
#4 Top Spot Target Assembly
#1 Rigbt Return Rollover,
#2 Left Return Rol1over
Left Outside Rollover,
Rigbt Outside Ro1lover
Rigbt Hole

SWITCH ASSIGNMENT

Sboot Agaie
#1 Top Target
#2 Top Target
#3 Top Target
#4 Top Target
#1 Hole
#2 Hole
#3 Hole
Left Pop Bumper
Cee ter Pop Bumper
Rigbt Pop Bumper
Top Left Rollover
#1 Left Reture Rollover
Top Ceeter Rollover
#2 Left Reture Rollover
#1 Rigbt Reture Rollover
Top Rigbt Rollover
#2 Rigbt Reture Rollover
Extra Ball
10,000
20,000

.30,000
,40,000

. 50,000
60,000
70,000
80,000
90,000
100,000
2X
3X
Left 50,000
Rigbt 50,000
Left Special
Rigbt Special
Left 5000
Rigbt 5000

SW 45
SW 46
SW 50
SW 51
SW 52
SW 53
SW 54
SW 55
SW 57
SW 60
SW 61
SW 62
SW 63
SW 64

LAMP
NUMBER

L3
L14
L15
L16
L17
L18
L19
L20
L21
L22
L23
L24
L25
L26
L27
L28
L29
L30
L31
L32
L33
L34
L35
L36
L37
L38
L39
L40
L41
L42
L43
L44
L45
L46
L47
L48
L49

SW 40
SW 41
SW 42
SW 43
SW 44

SW 65
SW 67
SW 70
SW 71
SW 72
SW 73
SW 74

SW 75

SW 76

SWITCH
MATRIX
NUMBER

48
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XI. PARTS INFORMATION

CABINET PARTS
rTEM DESCRIPTION

)

MA-941
EL-78
EL-26
EL-33
EL-50
EL-51

24149
XO-199
EL-57

24394
24393
23503
24293Y
25181-684C
22735
22735Y
22735T
22736
22736Y
22736T
16951
16951Y
16951T

27

8

PART NO.DESCRIPTION

Line Filter Assernbly
Fuse Ho1der

F20, 8 Amp, SLO-BLO (110V AC)
F20, 4 Amp, SLO-BLO (220V AC)

Line Filter
Line Filter (Germany)

Mounting Bracket
Control, Volume, 100.0hm, 2W
Switch, PLAY/TEST

Ba 11 Ro 11 Tilt
Housing and Switch Assemb1y
Swi tch

Button Holder and Switch (2)
Pushbutton (2) (Black)

Lightbox (Not Shown)
Right Moulding (Not Shown)

(Black) (When Vsed)
(Gold) (When Vsed)

Left Moulding (Not Shown)
(Black) (When Vsed)
(Gold) (When Vsed)

Front Moulding (Not Shown)
(Black) (When Used)
(Gold) (When Vsed).

(

28

23.

29.

28.

24.

25.

26.
27.

22.

rTEM

23365
21955
EL-83
20931
23940
17838-3
8835
23799
18769
15163
MA-688
MA-676
24567
FD-2
FD-13
24160
FD-14
FD-15
FD-16
FD-17
FD-18
FD-19
FD-20
FD-21
FD-22
FD-23
FD-24
FD-26
18092
25309
25315
24870
24871

25270-684C
19916
22734

24659
21969
MA-794

24634

358
MH-30
357
22043
18578
24252
XO-265
MA-12
MA-352
4337
4337Y
4337T
3775
MH-21
25317
FA-665
MA-1030
EL-42
MA-948
XO-830
EL-50
EL-10
23805
EL-78

EL-28
EL-29
EL-5
EL-26
EL-8
EL-26
EL-20
EL-8
EL-21
EL-3
EL-3
25374
18133
XO-154

PART NO.

Cabinet
Lightbox Mounting Bracket (2)
Butt Hinge, (Shown For Reference

On1y, PlO Lightbox Assy.) '(2)
"V" Bolt (P/O Lightbox)

Latch Assemb1y (P/O Cabinet)
Cable Assemb1y, Domestic

(High Voltage)
Line Cord (Domestic)

Line Cord Coyer Plate
Speaker, 4 Ohm, 3W, 8"

Speaker Guard
Prop Stick, Playfield
Flipper Switch Assembly (2)
BalI Shooter Assembly
Switch, On/Off

Switch Plate (2)
Switch Housing

Front Door Assembly (Vniversal)
Cable Assembly
SIam Switch
6V DC Lamp, Wedge Base
Frame, Door
Three Chute Door
Black Button Beze1
Entry/Reject Button
Button Spring
Reject Flap
Clamp, Frame
Flat Lock and Cam Assembly
Base Plate with Pivot and Stud
Microswitch Bracket
Clear Plastic Coyer for Microswitch
Coin Microswitch with Wire
Lampholder
Black Reject Bezel

13. Replay Switch Assembly
15. Cashbox

Coyer
Liner (Small) (3)
Liner (Large) (2)

16. Plumb Bob Tilt Switch Assembly
Strike Plate
Carbon, Tilt Bob
Rod, Tilt
Bracket

17. Locator Bracket
18. Diode Assembly

Diode. 1N270 (8)
19. Knocker Assembly

Bell Assembly (Gong)(When Used)
20. Cabinet Leg (4)

(Black) (4) (When Used)
(Gold) (4) (When Vsed)
Leg BoIt (8)
3" Leg Adjuster (4)
1" Sleeve (2)
3/8-16, Jam Nut (8)

21. Transformer Panel Assemb1y
Bridge Rectifier (3)
Cable Assembly (Secondary)
Capacitor, 10,000UF, 25V
Filter, Line
Fuse Block (8 Pos.)
Fuse Coyer
Fuse Holder (F7 and F8) (2)
Fuses

FI, 1/2 Amp
F2, 6-1/4 Amp, SLO-BLO
F3, 1/4 Amp, SLO-BLO
F4, 8 Amp, SLO-BLO
F5, 5 Amp SLO-BLO
F6, 8 Amp SLO-BLO
F7, 1/2 Amp SLO-BLO
F8, 5 Amp, SLO-BLO (110V AC)
F8, 2.5 Amp, SLO-BLO (220V AC)
F9, 1 Amp
F9A, 1 Amp

Ground Bus Assembly (2)
Outlet, Service ­
Resistor, 0.33 Ohm, 10%

5W, Wire-Wound (2)
Transformer

~ 1.
2.
3.

4.

5.

6.

7.

8.
9.

10.
11.

12.
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XI. PARTS INFORMATION

PLAYBOARD PARTS
INFORMATION

11561P
14792
MA-23
MA-25

19646
19645
10434Z
13905
10433Z
8246
22744
9393Z
9396Z
22988
25460T

MA-451A
MA-451
MA-I003
11905Y
11905T
15648Z
9395Z
13150
13647-684C
9767-684C
14571
14572
4832
3722
17650
6931
5775
5891
MA-937
17875
MA-938
17875

PART NO.

PART NO.
10217
10219
10220
10224
15705
13151

1 Arch Rebound
2 Arch Gate
3 Pop Bumper Cap, White (3)
4 Pop Bumper Body, White (3)
5 Pop Bumper Skirt, White (3)
6 Pop Bumper Trim Plat ter (3)
7 Arch Rod
8 Guide Rail, White (2)
9 Guide Rail, White (2)

10 Plastic Shield Set
11 Spot Target Assembly, Ycllow (4)
12 BalI Hole Kicker Assembly

(See Exploded View Illustration)
Left BalI Hole Kicker Assembly
Right BalI Hole Kicker Assembly

13 Target Bank Assembly (2)
Target Arm, Black (2)
Target Arm, Yellow (8)

14 Rollover Guide, White (2)
15 Guide Rail, White (2)
16 Flipper, White (2)
17 Cardholder
18 BalI Shooter Gauge
19 BalI Guide Rail
20 BalI Guide Rail
21 BalI Guide Rail (2)
22 BalI Guide Rail (2)
23 BalI Guide Rail (2)
24 BalI Guide Rail (4)
25 BalI Guide Rail
26 Metal Shield (2)
27 Left Flipper Assembly

Left Flipper Switch
28 Right Flipper Assembly

Right Flipper Switch

Plastic Post
Mini Post Screw
"Q" Relay Assembly
"T" Relay Assembly

RUB8ER RINGS

ITEM DESCRIPTlON
A 5/16" (6)
B 1" (6)
C 1-1/2" (2)
D 3-1/2" (4)
E Mini-Post (6)
F Flipper, Red (2)

PARTS UST
ITEM DESCRIPTlON

24

12 0
A 10
~26"0-----

o

lB

l-......--._) 1

o

Il

o

o
o
o
o
o
o
o
o
o
o
o
o
o

o
o

10
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XI. PARTS INFORMAnON

HAll HOlE KICKER PARTS

ASSEMBLY
WITH SPRINGCAM SPRING SOLlD

FULCRUM BAU CAM INO SPRlNGI SPRlNG HEIGHT

A-15827 A-I5822 A-15826 A-9758 5/8"

A-15828 A-I5822 A-15826 A-15598 11/16"

A-I6083 A-I5822 A-15826 A-8727 7/8"5064
20597

15819
FA-682
22234
22233
1636
15409

FA-617
FA-67
21532
21159

15708

6443

FA-270
16038
11151
15707

PART NO.

I
~

SaUD

~

6 x 1/2" HWHSMS (2)
Ball Snubber
Metal Hole Liner
Hole Base Pla te

(Specity Color)
Hole Switcb Arm

(Specity Color)
BalI Cam (See Tables)
Nylon 'Nasher
Spring Cam (See Tables)
Spring (See Tables)
Fulcrum
E-Ring (3)
Link And Plunger Assy.
Spring Retaining Washer
Spring
Mounting Bracket
Coil With Diode

(Specify Game)
Coil Sleeve
Coi1 Stop And Mounting

Bracket
/18 'Nasher (2)
8-32 x 5/16" HWHMS SEMS(2)
Ball Snubber
Ball SDubber

1
2
3
4

5

19
20
21
22

rTEM DESCRIPTlON

ASSEMBLY
WITH SPRING CAM SPRING SOLlD

FULCRUM BALLCAM INO SPRlNG) SPRING HEIGHT

A-I6045 A-I6044 A-16043 A-9758 5/8-

A-16085 A-I6044
1

A-16043 A-8727 7/8"

A-I6086 A-I6044 A-I6043
1

A-15598 11/16"

6
7
8
9

10
, 11
, 12

~~13

4~~;;
,
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