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

2. Feed the line cord through the slot
provided in the pedestal.

3. Place the lightbox atop the pedestal,
making sure to engage the holding
bracket.

4. Remove the backglass by inserting the
key and unlocking the lightbox door. Lift
the glass up and swing the bottom out.

5. Loosen and lower the shipping bracket
at the top center of the lightbox insert
panel.

6. Lift the insert; then swing it out.

7. Secure lightbox to cabinet with bolts and
washers provided.

8. Connect all cables and secure with cable
clamps provided.

9. Open the cabinet door and loosen the
front moulding locking arm.

10. Remove the moulding from the playfield.

to the outhole.
B. CHECK-OUT

1. Check that all cables are clear of moving
parts.

LIGHTBOX HOLDING BRACKET

11. Slide glass forward and let all 3 balls drain

TILT RELAY (T)

I. INSTALLATION

2. Check for any loose wires.

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

4. Be certain all fuses are firmly seated.

5. Check transformers for any foreign
matter across terminals.

Be sure transformer wiring corresponds
to the supply voltage. -

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. Level the machine.

. Adjust the plumb-bob tilt and the ball roll
tilt to the sensitivity desired. Both tilt
switches are normally open.

. With the line cord unplugged, drop a
coin into one of the chutes. It should be
rejected.

. Plug game into a properly grounded 3-
wire receptacle ONLY!

. Refer to Section VI to make all necessary
game adjustments. NOTE: Switches #31
and #32 are special adjustments to make
the game liberal or conservative.

GAME OVER RELAY (Q)

LOCATED ON PLAYBOARD UNDERSIDE




I1. INITIALIZATION

TURN GAME
) ON

IMMEDIATELY

PLAYFIELD
ILLUMINATION
LAMPS ON

LIGHTBOX
ILLUMINATION
LAMPS ON

COIN
CHUTE
LAMPS ON

ALL
DISPLAYS
ARE BLANK

AFTER AFIVE-SECOND DELAY

GAME OVER [Q) AND CREDIT DISPLAY
TILT RELAY (T) COIN LOCKOUT [':‘;"‘-SLF,%%%R\'X?:& WILL SHOW REMAINING BALL-IN-PLAY
{UNDER PLAYFIELD) COILIS CREDITS DEPENDING DISPLAY

LIGHT AND
ARE PULSED ENERGIZED ON SETTING OF SWITCH WILL BE BLANK
ON/OFF SHOW ZEROES #78

| EVERY FIVE SECONDS I

HIGH GAME TO DATE SCORE WILL FLASH AND CONTINUE UNTIL START OF GAME.
GAME IS NOW IN ATTRACT MODE. (NOTE GAME ADJUSTMENT SWITCHES #23, #24 & #30)

Ill. GAME OPERATION

A. GAME START

All three balls must be in the ball return b. Total credits displayed decrease by one.
trough to start a game. 3. All playfield features reset. Stargate resets
1. Insert coins into coin chute. to the up position.
a. Coin chute tune is played (dependent 4. The first player score display flashes a
on Switch #27). single zero.
b. Total credits are displayed in status 5. When the ball is released to the shooter:

display {dependent on Switch #28). a. Playfield controlled lamps flash.

2. Press Credit Button to start game. b. High Game to Date is briefly displayed
a. Credit tune or voice is played. in all four players’ score displays.




Ii. GAME OPERATION

B. FIRST PLAYER

1.

First player’s score display flashes single
Zero.

The other players’ displays are now blank.

3. A" 17 appears on the ball-in-play display.

5.

¥hen the ball enters the outhole, the
bonus is scored.

All captured balls will be ejected.

C. ADDITIONAL PLAYERS

1.

Additional players are indicated by a zero
(not flashing) in each corresponding
player’s display.

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

Additional players can be added any time
the first player’s first ballis still in play. If the
Credit Button is pressed after the first
player’s first ball has entered the outhole,
all players’ scores will be erased with the
first player’s score display showing a
flashing zero, indicating a new game only
for the first player.

D. EXTRABALLS

B

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

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

E. TILT MODE

1.

Tilting the game results in a penaity,
depending on the setting of Switch #29
[see Section VI).

When the game is tilted, all the playfield
lamps and lightbox lamps go off except the
LAUNCH lane lamps, spinner lamps, or the

plastic tube LEDs depending which ones
were on when the tilt occurred.

. All captive balls are ejected and returned

to the outhole.

All accumulated bonus and bonus
multipliers are lost.

F. SLAM MODE

1.

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

2. The GAME OVER lamp comes on.

3. The entire switch matrix is inactive for

7.

three seconds.

All coins will be rejected if dropped into
any coin chute during the three second
delay.

All captive balls are ejected and returned
to the outhole.

If the match feature exists (dependent on
Switch #18), a replay can be won even if
the game is slammed.

Game returns to the attract mode.

G. GAME OVER

1.

\X/hén the last ball enters the outhole, the
GAME OVER lamp continually flashes.

Arandom 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 #18])is
awarded.

HGTD is periodically flashed in all players’
displays. When a score higher than this is
achieved, an award (dependent on
Switches #23 and #24) is given.

. All captive balls will be ejected and

returned to the outhole.
The two target banks will reset.




IV. GAME PLAY AND SCORING

MULTI-BALL PLAY (HYPERFORCE)

- e Completing center drop target bank activates
left captive hole. ACTIVATE WARBASE lamp
flashes.

e Completing right drop target bank activates
right captive hole. ACTIVATE WARBASE lamp
flashes.

e \X'hen either WARBASE is captured, the
STARGATE is lowered and the plastic tube LED's
are strobed.

¢ After a ball is captured in either captive hole, a
ball is kicked to the ball shooter.

e The LAUNCH ball kicker lane flashes. This
indicates that if a ball enters the lane either
through the plastic tube or from the playfield, it
and any captive ball(s) will be released for multi-
ball play.

o Multi-ball play with two balls is achieved when
either captive hole captures a ball and the next
ball enters the LAUNCH ball kicker lane. The
WARP | lamp turns on, indicating that all

“ playfield scoring is 3X (3 times) the value of
normal one-ball play. Playfield scoring reverts to
normal one-ball scoring when a ball enters the
outhole. WARP | lamp turns off.

e Multi-ball play with three balls is achieved when
two balls are captured and the third ball enters
the LAUNCH ball kicker lane. The WARP Il lamp
turns on, indicating that all playfield scoring is
5X (5 times) normal one-ball play. When the first
ball enters the outhole, playfield scoring drops to
WARP | value. WARP Il lamp turns off and WARP
I lamp turns on. When the second ball enters the
outhole, the WARP | lamp turns off and one-ball
play resumes.

¢ During multi-ball play, captive holes
(WARBASES) cannot capture a ball. ACTIVATE
WARBASE lamps remain off.

¢ If multi-ball is not achieved during a ball-in-piay,
all captive balls are released and will enter the
outhole before the next ball is kicked to the ball
shooter.

e Activated WARBASES for capturing balls
remembered from ball-to-ball.

STARGATE FEATURE

e |f no ball is captured, a ball that travels through
the right return rollover will lower the
STARGATE. If the ball enters the LAUNCH lane
through the plastic tube or from the playfield

~before hitting a pop bumper, the player will be
awarded 50,000 points. Hitting a pop bumper
ends the STARGATE feature.

LAST CHANCE FEATURE

A captive ball will become a ball-in-play when the
player’s last ball-in-play enters the outhole
through a side outlane. The last chance feature
does not occur if an extra ball has been won.

e [f one ball is captive, it will be released for play
when the player’s ball exits either outlane.

e [f two balls are captive, only one ball will be
released, corresponding to the outlane the
player’s ball exits.

® The LAST CHANCE feature can be disabled with
game adjustment switch #31 in the off position.

EXTRABALL

Entering a WARBASE when the warbase Extra Ball
lamp is lit:

o | eft WARBASE lights upper left return rollover
for EXTRA BALL.

® Right WARBASE lights right spot target for
EXTRABALL.

SPECIAL

Entering a WARBASE when the warbase Special
lamp is lit:
o Left WARBASE will light left outlane for SPECIAL.

® Right WARBASE will light right outlane for
SPECIAL.

e Specials can be relit on the same ball-in-play.
MULTIPLIERS

e Bonus multipliers (BONUS BLASTERS) and
WARBASE score multipliers are advanced by
either completing the M-A-R-S rollover sequence
or entering the LAUNCH lane.




IV. GAME PLAY AND SCORING

e \When the multiplier reaches 5X, the M-A-R-S
rollovers remain unlit, and ail pop bumpers
are lit.

ROLLOVERS AND SPOT TARGET
Top Rollovers and Lower Return Rollovers

e Score 100 points unlit.

e Score 1000 points and ADD BONUS when lit.

¢ Two lower return rollovers spot the A and R of
M-A-R-S.

e M-A-R-S sequence remembered from
ball-to-ball.

Outlane Rollovers

¢ Score 5000 points and ADD BONUS.

e Award SPECIAL when lit.

e Award LAST CHANCE feature on last ball.

Spot target and Upper Left Return Rollovers
e Score 500 points.
e Awards EXTRA BALL when it.

CAPTIVE HOLES (WARBASES)

e Score 1000 points unlit.

e Score 2000-5000 points when 2X-5X lamps
are lit.

e Capture ball when ACTIVATE WARBASE lamp is
flashing.

e See EXTRA BALL and SPECIAL.

10-POINT SWITCHES (score 10
points)

SPINNER

e Score 100 points unlit.

e Score 1000 points and ADD BONUS when lit.

e Advance spinner lights (See DROP TARGETS).

e Spinner lights remembered from ball-to-ball
(3-ball only).

POP BUMPERS

e Score 100 points unlit.

e Score 1000 points when lit.

LAUNCH lane (upper right ball
kicker)

e Score 5000 points, ADD BONUS, and advance
MULTIPLIER.

¢ Launch captive balls when flashing.

e Awards 50,000 points for STARGATE
FEATURE.

DROP TARGETS

e Score 100 points uniit.

e Score 1000 points when lit.

o Add BONUS.

e Light corresponding spinner lamp.
e Completed target bank resets.

¢ See MULTI-BALL PLAY.

OTHER FEATURES

e Right flipper button rotates M-A-R-S and rotates
pop bumper lights.

e 3-Ball Play:
e Bonus maximum is 29,000 points.

e Game Adjustment Switch #32:
ON (LIBERAL)-—Light warbase Special Lamp
when multiplier reaches 4X.
Light warbase Extra Ball lamp
when multiplier reaches 3X.
OFF (Conservative)—Light warbase Special
lamp when multiplier
reaches 5X.
Light warbase Extra Ball
lamp when multiplier
reaches 4X.
e 5-Ball Play:
e Bonus maximum is 19,000 points.

e Light warbase Special lamp when multiplier
reaches 5X.

e Light warbase Extra Ball lamp when multiplier
reaches 4X.

HIGH GAME TO DATE

e [f the High Game To Date is 990,000 or greater
at the start of a new game, the High Game To
Date will automatically reset to 770,000.




V. GAME SPEECH

ATTRACT MODE

“EARTHLING, | AM SUPREME.”
“THE POWER OF MARS CHALLENGES YOU.”
“CAN YOU SURVIVE BATTLE WITH MARS?”

GAME MODE
“PREPARE FOR BATTLE.”

“WARBASE RIGHT, DEFENSES DESTROYED.”
“WARBASE LEFT, DEFENSES DESTROYED.”
“WARBASE RIGHT SECURED.”

“WARBASE LEFT SECURED.”

“SHOOT STARGATE FOR HYPERFORCE.”

“ATTACK.”

“HYPERFORCE 1.”

“HYPERFORCE 11"
“TILT, TILT, TILT”
“"O00000.”

GAME OVER MODE

“BATTLE IS OVER. MARS IS SUPREME.”
“MARS CONCEDES. | DEMAND A REMATCH.”

OCCURRENCE

Random.
Random.

Random.

OCCURRENCE

a Pressing credit button.
b When ball lands in unlit warbase.

Compileting right drop target bank.
Completing center drop target bank.
When ball is captured in right warbase.
When ball is captured in left warbase.

a When left or right warbase is captured and
Stargate drops.

Ball enters launch lane;

a No balls secured, repeats twice.

b One or two balls secured, repeated once for
each ball as it is released.

a When two-ball play is initiated.
b During three-ball play, when one ball enters
the outhole.

When three-ball play is initiated.
When game is tilted.

When game is slammed.

OCCURRENCE

No high score level is achieved.

First high score level is achieved.




Vi. GAME ADJUSTMENTS

A. CONTROL BOARD SWITCH
ADJUSTMENTS

There are 32 switches on the control board which permit
adjustment of the game parameters. These switches are con-
tained in four packages of eight switches each, as shown
below:
-SSR

S1-S8 $9-S16

S17-524 $25-532 '

Switch settings are recognized only during normal power-up
and when starting the first player of a new game {not when
additional players are added).

COIN CHUTE
SWITCHES ADJUSTMENTS
S1 S2 S3 S4 Left Chute
S5 S6 S7 S8 Right Chute
9 S10 St11 S12 Center Chute

NOTE: FOR GERMAN GAMES ONLY, switches S5-S8 adjust the center
chtite and switches S9-S12 adjust the right chute.

COINS/CREDITS
OFF  OFF  OFF OFF 1/1
OFF  OFF OFF  ON ... .. 1/2
OFF OFF ON OFF e 1/3
OFF  OFF ON ON e 1/4
OFF ON OFF OFF 1/5
OFF ON OFF ON 1/6
OFF  ON ON OFF . i 1/7
OFF ON ON ON 1/8
ON OFF OFF  OFF ... s 1/9
LON OFF OFF  ON ... ... i i 2/1*
ON OFF ON OFF 2/2*
ON OFF ON ON i 2/3*
ON ON OFF " OFF .. i i 2/4*
ON ON OFF  ON o 2/5*
ON ON ON OFF .. 1/1AND 2/3
ON ON ON ON 3/1*
*NO CREDITSUNTILLAST COIN IS INSERTED.
SWITCH 13 EXTRA CREDITS
ON ... ..o Adds 9 credits to center coin chute setting
OFF ... .. No effect

NOTE: FOR GERMAN GAMES ONLY, Switch 13 adds 9 credits to the
right coin chute setting, when ON.

SWITCH 14 COIN CHUTE CONTROL
ON ........ ... .. ... Left and Right Chutes Same
OFF ................. Left and Right Chutes Separate

NOTE: FOR GERMAN GAMES ONLY, Switch 14 controis the left and
center coin chutes.

SWITCHES
15 16 MAXIMUM CREDITS
OFF OFF 8
OFF ON 10
ON OFF 15
ON ON 25
SWITCH 17 BALLS PER GAME
ON e 3
OFF 5
SWITCH 18 MATCH FEATURE
ON i ON
OFF OFF
SWITCH 19 REPLAY LIMIT
ON ... . ... Limits each player to one replay per game
OFF ................. No replay limit :
SWITCH 20 NOVELTY MODE
ON ... ... Playfield SPECIALand EXTRABALL features

award 50,000 points and 5 knocks. High
score, high game to date, and match fea-

tures disabled.
OFF ... ... ..., Normal game mode
NOTE: SWITCH 20 overrides SWITCH 21.
SWITCH 21 GAME MODE
ON ... ...t Extra Bail
OFF ..... e Replay

NOTE: IFSWITCH 21 is ON, the high game to date and match awards are
disabied.

SWITCH 22 PLAYFIELD SPECIAL
ON i Awards Extra Ball
OFF ... Awards Special

SWITCHES

23 24 HIGH GAME TO DATE

OFF OFF ... ........ Not displayed—no award

OFF ON .............. Displayed-—no award

ON OFF- v Displayed—awards 2 repiays

ON ON .............. Displayed-—awards 3 replays

SWITCH 25 NOTUSED
ON o
OFF o i e e v e

SWITCH 26 REPLAY BUTTON TUNE?
N L et e e e e e e Yes
OFF e No

SWITCH 27 COIN SWITCH TUNE?
ON i Yes
OFF i e e e No

SWITCH 28 CREDITS DISPLAYED?
ON Yes
OFF i e No

SWITCH 29 TILT PENALTY
ON i e Ball in play only
OFF il Game over

SWITCH 30 ATTRACT FEATURES
ON ON
OFF OFF

SWITCHES 31,32 LIBERAL-CONSERVATIVE

{SEE SECTION VI, B}
B. LIBERAL-CONSERVATIVE
ADJUSTMENTS

e Game Adjustment Switch #31
ON (Liberal)—Last Chance feature

enabled.
OFF (Conservative)—Last Chance feature
disabled.

e Game Adjustment Switch #32
ON (Liberal)—Light warbase Special Lamp
when multiplier reaches 4X.
Light warbase Extra Ball
lamp when multiplier
‘ reaches 3X.

OFF (Conservative)—Light warbase
Special lamp when
multiplier reaches 5X.

# Light warbase Extra
Ball lamp when
multiplier reaches 4X.
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VI. GAME ADJUSTMENTS

C. POSTADJUSTMENTS SWITCH BANK (SB1) SETTINGS:

There are two post adjustments that provide SB1-1 NOTUSED
liberal or conservative game play. See page 31 SB1-2 NOTUSED
(Playboard Information) for post positioning. SB1-3 SBI1-4 Attract Mode Speech
OFF OFF Disabled.
THE SOUND/SPEECH BOARD (A6) USED ON OFF Every 10 Seconds.
IN MARS GAME #666 IS NOTINTER - OFF ON Every 2 Minutes.
CHANGEABLE WITH SOUND BOARDS (A6) ON ON Every 4 Minutes.
USED IN PREVIOUS SYSTEM 80 GAMES. SB1-5 ON  Background sound enabled.
- OFF  Background sound disabled.
D. SOUND/SPEECH SB1-6 ON  All Speech enabled.
ADJUSTMENTS OFF  All Speech disabled.
* SB1-7 NOTUSED
IMPORTANT: All potentiometers (pots) SB1-8 NOTUSED

are factory adjusted for
maximum volume. Damage

to board components may SOUND/SPEECH BOARD (A6) TEST SEE
result if settings are changed. SECTION IX, E PAGE 14.

Vil. BOOKKEEPING AND SELF TEST

The circuitry in this game helps the operator
perform many bookkeeping and game test
functions. The information is shown one step at a
time in the first player’s score display, while the
step number is shown in the credit display (refer to
flow chart Section VI, C for order and function).
B.
A. BOOKKEEPING

e Pressing the SELF-TEST button inside the
front door begins the bookkeeping which
are steps 01 through 15.

e The data in any of these steps may be reset
to zero while it is displayed by pressing the
replay button on the front door.

¢ The SELF-TEST button must then be
pressed to enter zero into memory.

e All bookkeeping information is checked
against itself to insure that it is correct. If

any data is invalid or bad, that information
will flash while it is displayed.

e If the SELF-TEST button is not pressed
within 60 seconds of each step, the game
will return to the attract mode.

SELF-TEST

e Steps 16 through 20 are SELF-TEST or game
tests the operator can use for quick
troubleshooting.

e All the tests are explained in the flow chart
(Section Vi, C).

e Each test can be repeated by pressing the
replay button on the front door. This starts
the test for another 60 seconds.

e If the SELF-TEST button or the replay button
is not pressed within 60 seconds, the game
will return to the attract mode.




VIil. BOOKKEEPING AND SELF TEST

€ FLOWCHART e ] ol
MODE OR DURING GAME PLAY. SELF/TEST

SELF/TEST @)

BOOKKEEPING

BUTTON

PRESS
SELF/TEST
BUTTON

Press SELF/TEST button on front door. Credit
€~ display should read “00" Player score displays shouid
be blank.

PRESS
CREDIT BUTTON

STEP 1—COINS THRU LEFT CHUTE STEP 16—LAMP DRIVER TEST: Q & Trelays and

O coin lockout:coil are pulsed. All controlied lamps, plus the
A ' right bail shooter, ball release and ramp solenoids are
sequentially turned on.
STEP 2—COINS THRU RIGHT CHUTE/NOTE | i equentiay

Y

STEP 3—COINS THRU CENTER CHUTE/NOTE 2

L
o

STEP 17—SOLENOID TEST: Specific controlled
solenoids are pulsed while its assigned number appears
in the status display. See NOTE Aand NOTE B.

STEP 4 —TOTALPLAYS

—O

STEP 5-—TOTALREPLAYS

O STEP 18-—SWITCH TEST: All switches in the switch
‘I matrix are inspected. If all switches are open, “99” will

appear on the status display. If one or more are closed,

STEP 6—GAME PERCENTAGE/NOTE 3 their assigned matrix number will appear in the dispiay.

—0

STEP 7—EXTRABALLS

STEP 19—DISPLAY TEST: Each digit of each display is
turned on individually, and all numbers, zero thru nine,
are sequenced.

STEP8--TOTALTILTS

)

STEP 9-—TOTALSLAMS

STEP 20—MEMORY TEST: Each control board

) memory device is inspected. Any defective device is
STEP 10— TIMES HGTD HAS BEEN BEATEN indicated by its part number displayed in Player number
one. If all are OK, 99 is displayed in status display. See

N NOTE C.

}i L

STEP 11—FIRST HIGH SCORE LEVEL

0
i TO EXIT SELF/TEST
STEP 12—SECOND HIGH SCORE LEVEL SEE a) Wait 60 seconds
b} Turn power off /on
> SECTION ¢} Open slam switch
VIL D d}Close tilt switch

STEP 13—THIRD HIGH SCORE LEVEL

NOTEASOLENOID ASSIGNMENTS
1. Left Captive Hole

2. Right Captive Hole

3. Left Coin Chute Counter

4. Right Coin'Chute Counter

5. Center Drop Target Bank

6. Right Drop Target Bank

STEP 15_AVERAGE PLAYING TIME/NOTE 4 7. Center Coin Chute Counter/Note D
8. Knocker

1 9. Oifiole

STEP 14—-HIGH GAME TO DATE SCORE

NOTE B: Mechanical coin counters are optional and are not pulsed during solenoid

1. 1f control board switch #14 is on, Steps 01 and 02 are added together and :
est.

displayed in Step 01.

2. IN GERMAN GAMES ONLY, Step 02 displays totat coins thru center chute, and NOTE C: James Bond and later System 80 games will display 7641-1 for abad 2716
Step 03 dispiays total coins thru right chute. game prom.
3.1 Step 06 isreset, Steps 04 and 05 must also be reset. NOTE D:FOR GERMAN GAMES ONILLY, solenoid #4 is assigned to center coin
4. 1f Step 15 is reset, Step 04 must also be reset. chute and solenoid #7 is assigned to right coin chute.

10




Vil. BOOKKEEPING AND SELF TEST

D. HOW TO RESET HIGH SCORE LEVELS
OR HIGH GAME TO DATE SCORES

STEP 11
FIRST HIGH
SCORE LEVEL

STEP12
SECOND HIGH
SCORE LEVEL

PRESENT SCORE IS DISPLAYED IN PLAYER ONE SCORE
DISPLAY. PRESS CREDIT BUTTON ONCE. THIS WILLZERO
OUT THE PRESENT SCORE. THEN PRESS AND HOLD
CREDIT BUTTON UNTIL DESIRED SCORE IS DISPLAYED
(INCREMENTED IN 10,000°S).

SELECT APPROPRIATE BOOKKEEPING STEP BY
PRESSING SELF/TEST BUTTON UNTIL
NUMBER APPEARS IN CREDIT DISPLAY.

STEP13
THIRD HIGH
SCORE LEVEL

STEP14
HIGH GAME TO
DATE SCORE

PRESS SELF/TEST BUTTON ONE MORE TIME TO
ENTER NEW SCORE INTO MACHINE'S MEMORY.

NOTES:

1. Step 11 must be a lower score than Step 12. Step 12 must have a lower score than
Step 13.

TO EXIT FROM BOOKKEEPING:
A. WAIT 60 SECONDS OR

B. TURN POWER OFF/ON OR
C. OPEN SLAM SWITCH OR

D. CLOSE TILT SWITCH.

2.1f Step 12 or Step 13 is not desired, set those scores to 0.

3.if Step 11is set to O, no replays will be awarded, no matter what the settings are for Step
12 and Step 13.

Viil. OPTIONS

A. ELECTRO-MECHANICAL COIN

COUNTERS

Electro-mechanical coin counters may be 2. CAUTION: A 1N4004 diode must be
installed on the bottom board, directly connected across each counter with the
behind the 7-position fuse block. Solder lugs cathode lead connected to the solder lug
are provided which will connect the counters with the RED-BLACK-BLACK wire.

t? the electronic circuitry 3. Connect one counter lead to each of the

1. Position the counter and secure it to the two solder lugs provided for each counter.

bottom board. Mounting holes are spotted 4. The counter should increment once when
for most standard 24 volt counters. the respective coin chute switch is closed.

11




IX. GENERAL INFORMATION

A. PRINTED CIRCUIT BOARDS C. FUSES
ARE DESIGNATED AS
FOLLOWS: BOTTOM BOARD
Al — Control Board F1 Lightbox lllumination 10 Amp
A2 — Power Supply F2 Playboard lllumination 7-1/2 Amp
A3 — Driver Board F3 Controlled Lamps 8 Amp SLO-BLO
A4 — Score Djsp]ays (4) F4 Sound Board 2 Amp SLO-BLO
A5 — Status Display F5  Power Supply 5 Amp SLO-BLO
A6 — Sound/Speech Board F6 Solenoids (24 VDC(C) 8 Amp SLO-BLO
A8 — Pop Bumper Driver Boards (4) F7  Displays 1/4 Amp SLO-BLO
A11 — Auxiliary Lamp Driver Board— F8 Primary Fuse 110 VAC 5 Amp SLO-BLO
. Primary Fuse 220 VAC 2.5 Amp SLO-BLO
Lightbox
A12 — Auxiliary Lamp Driver Board—
y P SOUND/SPEECH POWER SUPPLY
Playfield
. i F9 Sound, Speech . 1 Amp SLO-BLO
A13 — LED Display Strip
Printed circuit board connectors will be '
labeled AX-JX. For example, A3-J4 is the PLAYBOARD
connector J4 on the driver board (A3). F10  LeftTop Pop Bumper 2 Amp SLO-BLO
B. WIRE COLORS ARE SHOWN F11  Right Top Pop Bumper 2 Amp SLO-BLO
AS NUMBERS: F12  Left Bottom Pop Bumper 2 Amp SLO-BLO
O Black 5 Green F13  Right Bottom Pop
1 Brown 6 Blue Bumper 2 Amp SLO-BLO
F14 Right and Center Drop
2 Red 7 Purple Target Bank 2 Amp SLO-BLO
3 Orange 8 Slate F15  Left and Right Captive
) Holes and Outhole 1 Amp SLO-BLO
* Yellow: 9 White F16  Right Launch Lane 2 Amp SLO-BLO
For example, 688 is a BLUE- F17  Ball Release 1 Amp SLO-BLO
SLATE-SLATE striped wire. F18 Ramp 2 Amp SLO-BLO

12




IX. GENERAL INFORMATION

D. COILCHART

SOLENOID COILS
PART GENERAL RESISTANCE NUMBER WIRE WRAPPER
NUMBER USAGE* {ohms) OF TURNS GAUGE COLOR
KICKING RUBBERS
A-1496 POP BUMPERS 2.95 635 #23 Yellow
A-5194 GONG 45 780 #24 Blue
KNOCKER, .
A-5195 HOLE KICKER 123 1305 #26 White
| HOLE KICKER, '
A-16570 OUTHOLE 155 1450 #27 Green
A-17875 FLIPPERS 28/400 | 56071100 | #24/31 | Yellow
A-17891 5 BANK RESET 3.35 850 #22 White
3 BANK RESET,
A-18102 7 BANK RESET 9.0 1430 #24 Red
USES 2
A-18318 | 4 BANKRESET 6.7 1130 #24 Orange
A-19300 BALL KICKER 7.8 1075 #25 Orange
A-20095 | SUPER FLIPPER 155/35.5 450,/900 #22/31 | Red
RELAY COILS
Q, T, AND COIN
A-16890 | LOCKOUTRELAYS 231.0 4000 #35 Orange
A-17564 GATE RELAY | 156.0 3400 #34 White
MEMORY/ .
A-18642 DROP TARGETS 58.0 1590 #33 White

*Coils may vary from game to game. Check game manual for exact coil usage.
Normally, all coils are powered by +24 VDC.




IX. GENERAL INFORMATION

E. SOUND/SPEECH BOARD (AG6) TEST

1. Pressing the test button on the sound board will initiate the test.
2. The test must be completed to enable the sound board or game power must be turned off/on.

3. Words in bold print with quotation marks are the voice responses the sound board issues at specific
points in the test.

PRESS TESTBUTTON
“TEST"

3

RAM MEMORY BAD
TEST

4 GOOD

EPROM MEMORY BAD
TEST

] coop

“RAMTEST FAILS”

END OF
TEST

“EPROM 1 FAILS"
OR
“EPROM 2 FAILS"

[ “TuRN DIP SWITCHES OFF" |

3

| TURN OFF ALL DIP SWITCHES ]

ALL

SWITCHES NO
RECOGNIZED?
ﬁ “"THANK YOU
TURN DIP SWITCHES ON” NO “THANK YOU" RESPONSE
PRESS TEST INDICATES DIP SWITCH
BUTTON t PROBLEMS
TURN ALL DIP SWITCHES ON ]
ALL
SOTEJSI;IrD SWITCHES NO
PLAYS ONCE RECOGNIZED?
PRESS TEST
BUTTON
“THANK YOU”
) ]
TEST SOUND TEST
REPEATS SOUND
CONTINUOUSLY PLAYS
13 . ONCE
SWITCH SB1-1
TO OFF POSITION
1
SOUND ENABLE TEST

JUMPER, ONE AT ATIME, THE FOLLOWING SOUND ENABLE INPUTS

[AT THE A6-J1 CONNECTOR) TO GROUND.
AG6J1-8 Sound 1 —~Response “1”
AG6J1-9 Sound 2 -—Response “2"
A6J1-11 Sound 4 —Response “4”
A6J1-12 Sound 8 —Response “8”
A6J1-2 Sound 16—Response “16”

IF BAD AT ANY INPUT, ONE WILLHEAR “FAILS”; OR NO VOICE, INDICATING

THE ENABLING SIGNAL IS NOTBEING RECOGNIZED AT ALL.

)

PRESS TEST BUTTON
“END OF TEST”

14

NOTE: SB1-2 AND SB1-8 ARE NOT
INVOLVED IN DIP SWITCH TESTS.
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD {A1) COMPONENT LOCATION

S .(.(._.'\\o

COPYRIGHT 1979

'3...{ Al

BAT 1

FEETEES
o)

ASSY PBO3-D100-

132

133

134 35
*

J

CONTROL BOARD (A1) PARTS LIST

\ DETAIL Plso:s-t>|(>7-qw.w--~—'-jx
ﬂ 5 n ﬂ 55

REFERENCE DESCRIPTION PART NUMBER
BAT! Battery—3.6V 326R10-002
C1 Capacitor, 100 mfd., 10V
c2, Capacitor, .01 mfd., 50V
C4-C13,
C15-C24,
C26-C29
C31-C35
C3.Ci4, Capacitor, .1 mfd., 50V
C25,C30
CR1-CR35 Diode, GP 1N4148
Q1,04 Transistor—PNP MPS-A70
Q2,Q3 Transistor, NPN {Motorola) 2N440
R1,R6, Resistor, 3.0K ohm, 5%, 1/4W/
R11-R24,
R42,R45,
R46, R48,
RS51-R57
R2, Resistor, 4.7K ohm, 5%, 1/4W
R34-R41
R3, R43, Resistor, 5.6K ohm, 5%, 1/4W/
R49
R4, R5, Resistor, 2.0K ohm, 5%, 1/4W
R44
R7 Resistor, 62 ohm, 5%, 1/4W
R8,R50 Resistor, 180 ohm, 5%, 1/4W
R9 Resistor, 1K ohm, 5%, 1/4W
R10O Resistor; 2.8M ohm; 5%, 1/4W
R25-R33 Resistor, 620 ohm; 5%; 1/4W
R47 Resistor, 24K ohm, 5%, 1/4W
SW1-SW4 Dip Switch Pak—-8 Position 341R31-005
TCl Socket, 40 Pin 640379-3
Ut CPU R6502-13
u2 ROM R3273-12

REFERENCE
U3

U4, Us,Ub
VRT ‘

736

DESCRIPTION

ROM

RIOT

Zener Diode-—3.0V, 5%

Crystal, 3.579545 MHZ
JC-CMOS-—Dual 1 Shot
IC~-Dual Flip Flop
IC~—Hex Inverter

IC-CMOS—Quad 2 Input “AND"

IC-RAN/CMOS
IC—Hex inverter
1C—2 Input “NOR"
{C—2 Input “NAND"

1C—Open Coilector inverter
1C—2 Input—"0OR"
IC—"D" Flip Flop

{C~~4to 7 Decoder

IC-=4to 16 Decoder
IC—2-t0-4 Decoder,
[CiHex Inverter——QC/HV
1C—2 Input “AND"
IC—Hex Buffer—OC
1C—~CMOS

Socket—DIL, 24 PIN
Spacer, Cork

o L
719
em——
2R T
- f—
|
qemmnem—
2
[ —
11
b
9
S
: mm——
- 13
P2 =
0 =

PART NUMBER
R3272-12
R6532-18
IN52258 or
IN5987B
333R08-001
SCL4528B
SN7474N
SN7404N

SCiL4081B
P5101-L
SN74LS04N
SX7402N
SN7400N

SN74LS05N
SN7432N
SN74175N

SN7448N

SN74154N
SN74LS139N
SN7416N
SN7408N
SN7417N
MM74C04 or
SCL4069B
640361-3
131R06-001




+SV

ABT-

g 414l

NOTE L UNLESS OTHERWISE (ND\CATED',
1. RESISTORS ARE 5%, /4w, Ra? €1 ¢s
Z.CAPACITORS ARE ,O1UF, 50V, I ray e
3. DIODES ARE TYPE NG4S, = sV —
4. REF, DESIGNATION Zé NOT USED. _ie 1*8 8 2 Tl =
NMT S0 Vee F) Veeo
7 b +5V 2y A
RU oo 3 GND —H A
3K 2% 1% ®W —2 27%
SPARE GATES ] " U4.U5,06-25 A —Has
Z3 Z30 RESES 17 U4,Us,06-3% —21as
9 [N, 7404 9|~ 7416 i 13 1] A%
8 g ao 2 i [ABO. 21 (N4
7ae 2 o 1‘? 3 ”%%% mmg AD
5 6_7304 5 > 674‘7 }1\\2’3 17, gg AB3 BAMQ}*? U
Z27 Z32 13 ABE 20 2%32
9 7404 9 7417 Ak 40 e | AvDReESs BABIZ—2r SI
8 - 8 ASke 31 Fage BUS dren—=s2
z29 g Z9 ﬁ@( 1 23 Se7 ol
5 7416 o 7400 T e
¢ 220 b ? 2o " i 29289 o) %
2 7416 7460 oS 21 et | 4] 02
roun 3 A10 26 L2 e
3 : T 20 BABI] 1 15
Z3c z3¢ v AT Zio 25 . 1| P2
—2 06
3 > 4669 i 4069 22 BBIZ Joqe [
4 w G50% 2‘\% 25 %% AB1S éi;—}‘s)) =0T Vs
N Z36 N Z36 ~a st 24 |2B14 iz
SD 40669 5 4069 X B 35 fARIS v, 4—T——4_ Al
¢ 1z ’ : B 22, ==
= = ol 22 5 |oBo : r 4 v
+5V o1 E2% & jrel 3 2? e
CLOCK LOgGIC 53 2 s PBZ | g 2
1 [ BUS AY Tl
I(l 5 DE% ]
) 2 foes a2
z peee Tt
R5 . b bryd z5
K pBo  of,,, SlON
12 o vet e, BK RAM
3 5 1 R/W D} 5 1 D12
o8 5 g}’f},f
_e Z3 : 10
S o
8 4oy - . 2 5#-3
= 15 w2 cLotk D4
L] U4,U5,06-29 18]
25 %0
: R/W
DELAY CIRCUI\T - +5Vv IL.I.JLT 1}3 AN
% - Ve Z36 Lot Ve
R45  sR47 e T
= R4 3K 24K 4069 =L
Acray 75,6k Qs z
R34Ke 543 K/ mes-Ato
.6k
W Rag
2 J\ 5.6k
tz?&% 2NG400 Oy
(v gji@ 2&3%0 $8Sg PROMU SELECTION
sV P BAB9
A “ +5Y
UP/DOWN . MEMDRY PROTECT LOGIC J ABo-2zio 02 11 PO ::7 BABS |
& B z10 [Rs7,
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

o DATA BUS
v ——— T
2 e ADDRESS BUS =
+5V «Tzde—% +5 o +5v -
—E&lno Vee = @2 CLOCK 7P ZRE-]S ;
—Ha 1-&» TeohLs UL 4 STROBES
| AL A _iAZ sl 28-4 ci5 M35 A
—4] A 3|43 €57, SEL 2 +5V : =
i o “_z‘ﬁg §/s BAEY z 56|, z
—Hac e e 2
= Uar
2 ¢33 g
2 22 > D(1J 54 52
BABID 12 A 3% 2 ; 31
it A s} 10)-29p3 0}
Bgla 2332 7l E)g 75
BABILY oy, 296 (2 2
(|00 Y 10 0t 55| o ,
51 2=
Al o) 7 ,l 4 :
1Y He
& oo D3 & 7
i 34 g | ST,
{(7, b% 2 =5 1
> ID? Vss _?__4
2L i AlTG
+5V o £ us
| 5 6532-2
N = DISPLAY
AZ =12 CONTROL
: U4 ezl o
A% :
AS 6592-1 RETURNS — = PAS
Ao SWITCH +5v E’?‘f 2
A7 MATRIX. = RIS =| 2
"8 2710 oo W PRl ecento ADTUSTABLES =l
20| = PROM 1 pacle .t Ro |, = RATORL RO\s
La — ~ - - W EBV
BABY—2 Ao | ViZ0 Stsio dtezq ooy K34
47K
go = CRAG ) CR2ZG Y CrRBZ a‘
4 pA1 |22 i
3 o - A Y
34 el B o7 | oteis| otsz3| otss| pes
piie] 22 23 4Tk
?% | 3k a8 -
@7 ez ba C1CRT g CRIS 'y CRZ3 N cR3] Raj(z
10::3 =
PAZ, 1
Vep e - % * A FEY
mez}tov ﬁ % b 236
Afo e 56 Siq Y4 530 25%
GND K 9
2l i qe wls 1 CRe e CRIG CRLZ $.CRI0 ¢
tov < "Taq-e‘:—l—— PAZ = - A Y
s ‘ uR3 15| otsiz| otszy| “otsael 27
sy Y RS
CRB N crzy 5
7400 { TR
2ol
Pag
. A {5V
o tsil e o K28
i &fi &:\8 41K
CRIZ N CRAO Ny CRAB
PROM Z 3.8
: " sl o B ko Y
1
26 &;Zm
CRIL N CrIZ N cRaT
)
pAG I =] « A SV
sto| o psig| ©agze|RE0
41K
€9
\B10 —0 RID CR\Q;*\, CR2G
. Eo 5 6
w6 ol e S oS S
. &1L
182 L A crINcriT B cR28
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" DATA BUS ]
I e ——— —
 ADDRESS BUS
32 gz cLock 122 47 crock
53 uta 5
Eid e S
% 3?'%2‘ SEGFMENTS +5VCZZ SOLENOIDS “7\’
2 U140 <26 . BV ,
. zie 45y 851,3K L 729
+8Y sk el (‘:.}..-Mié 16 ’ 746 114_ E%g:zé%g All4
3 23 LT VcciT 3 — i Vee ol 1 o 2 SOLY o
. BfE—2 vl 4 o | son.]
B 3 . 10 SoL.
z19 =fio a nz 5 24
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b oo I3 RZ%
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R LT Voc BT} 13 15 =
3
A —a‘g 12 190 PAG 24
=1
. B zz1 £ 0 1 ue
i . | 7448 g1 6532-3
: Il : % 5112 SOLENOID ¢
b iha {g LAMP
lll anp & CONTROL b
B L8
i = o ‘6 PAT =k = s50L8 T
+5v ets tete L 23y SOUND CONTROL
RE: LT Voo BIEy 7408 5
by af? B SUF
=16 1 - T b 3 ezl
DZTZzz Q2 8 z'g:% 'j" P ;(9) —. A
(75— 4
| R . E_- 1 sql,
o =h
be  @HE-elp fha 1% ——1) -] S8y
o e ab. 2 e tay 33 5V
x b L& L8 h s Cotr =7 €33
DIGIT STROBES L .
§ +5V zq'czé(:ls__ +5V. 4—-“4 Zi7 s LAMP CONTEOL :géz R71 =
% oY Vee 40% 55 TR 3 4 X ot
| o {>o ¢
% RZ0 o 2o DLy s Z Lozl o
| 3K sl S, e nmig ] O 1 L3l
512 s lis) oo Bl Ko iz 035 n o e Lb4)
' Cstam, sw) ald U o Ho Ddlg 45V K13 iRag
€30 4 ENCIESEE ERL oy 7 3K
L rii5e | z2a L T 1 - -
= S c
~ 7404 +5v=<taicd w T L ,LAMP LATCH STRosES
8 23 61 z be Vee |4 7404 13 iz DSt |p
a > 7.3 Do 4Dy e % D 1 DS
5 DC T {><> l‘o N
7o sl S, Qe vslg o % bsiof,
213 129 % D59
8 {>o 9 : M
ool < oo}, . z psg|
Ry Lk o 8 Dy, = 8 DST K
INpEX | 18
726 A7 L7 Kex eins|
7404 + 5V 414 234 45V 1%
%1 2z a4 bse
1 {>o 2 o F
o) CREIERGE o) So g pS5|
afe u 10 0|5 : ¢ D53
shr gl S s o6l : io 52? s
V smae[_}i S ¢
GND 7 = LBV - %
Lz - = A
1

SPAEE oINS v‘;
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D. GOTTLIEB & CO.

e CONTROL BOARD (A1)
usED on SYSTEM 80
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS ?

DRIVER BOARD (A3) COMPONENT LOCATION

Ey g l O
O COPYRIGHT 1979 B
D GOTTLIEB & CO.
ALLRIGHTS RESERVED .. -]

DRIVER BOARD [A3) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Ci Capacitor, 10 mfd., 10V
Tantalum

C2-Ci19 Capacitor, .01 mfd., 50v

CRI-:CR6 Diode-—Sificon IN4148

R1-R53, Resistor, 1000 ohm, 5%, 1/4W/

RGT;R55,

R56,R58,

R59

R54;R57; Resistor, 9.1.ohm, 5%, 1W:;

R60

Qr-04, Transistor, NPN, Darlington MPS-U45

Q13-Q32, :

Q45-Q52,

Q54-Q57,

Q63 ) :

Q5-Q12, Transistor, NPN, Darlington MPS-A13

Q33-044

Q53,059 Transistor, NPN; Darlington 2N6043

Q60

Q58, 062, Transistor, NPN -~ 2N3055

Q64

21-212 1.C. Quad "D Latch Flip Flop SN74175N

Z13 1:C. Hex Inverter SN7404N
: Insulator—Thermalioy 43-03-4

20




L ot
o

Plo A3T3
A GAME OVER RELAY

B] TILT RELAY

p P/0A3TS Q23

2] €COIN LOCKOUT COlL 10 R23 MPS-Ue5

| b/0ABT3 qza el

C| L3 sHOOT AGAIN |5 R74 MPS-U45
(PLAYBOARD)  P/QA3T] / )

A%J2

|
{1 LZ SRO0T AGAIN
{ LigHTBOX)

L4

LS

Le

L7

k. NQ4

:_gOH ciz

L8

SOUND 16

L

Q!
1o Rit MPS-A13 —

g, L
15 Rl - L10
4 |

LAMP. GND.

Z

@33
% < -
Q35 ‘s’]
40 |
&

Qs A : '
{ORIS MPSUAS5, 10 B35 MPS-AT3
' QAB6 %
N DA
e

w}t €« - A & U

Z

£
| 4].
b2 Q2 l ot
Q,l
af

(i
Qig %
5 L
z5 {0 RO MPS.04S L8
D3 Q3 (v
Q20 A
b4 ta,

L1
(43 &Ngq‘

LAMP GND.

INDEX
KEY PINS
DsE




|C DIAGRAMS, PARTS LISTS

4 +5V
Y/I6AD T PlOABT
+sv«m——l‘ 9—3__ M%g\w P/o;_x_%_a’q»% 10A% T\"r A3TS
; L o
af Ve g R o8 \ 5 ! 2 6| souno 1
Al s ,
31 bz, Y A M;; ¥ L) ot A 3 L. B 5| sounp 2
210 '
MPS-AB SNT4O4N 1o
121 b3 Pry LBV %5 4| L8 z 5 6 11 sounp &
p 5
13 5 R4 MPS‘A\3@ 31 L39 9 8 :
L [osto ""“1?%'5" o 7 113
TCl6 crRl T 8| soL.8
45V g PoARTS 21 )
6 |1 Q41 e Q53
af Ve CC_ |p Ral MPS-A3 4| L40 2NG043 3| soL.GND.
i DI Q QA2 +5V 4|
5 7 R4 MPS~AL3 3 L4l
D2 Q2 v Q54 ARTS
31 ZN s Jo ke MPS-A13 T| 142 “ CRZ  MPS-U45 3] sov.3
. Q 6—;2_4 R REG
§ Bl Q8 15 Ra4 MPiiﬁta 21 L43 ” CR3  NPS-U4S 21 soL. 4
b CK GND @ S | LAMP GND. g Qs @«
o . octt =13 5 iz}q- N\PS‘U‘PS/,)) 1 §oL.7
? T g e 4| soL.GND.
% 45V <l aas
; g Veo CL_ |4 Ras MPSIU4S Dl Lo4 +5v
§ n ; Q1 Qa6 ‘ RS54
! 5 7 R4 MPS-U4S Fl was 31
; vz Qz Q4T p
| =0 QA58 . P/OA3T4
21p3 By LLASW s g X 215 PN
Q Qa8 . 13| soL.2
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;
2\% ers 5 R 59
. 2N60 - 8] soL.9
T »t 2O
Q49
== 13 R4S MPS‘MS{@} E| LaB o | soL.GND.
Q]850 QGO
L42 < Céﬁ ZNG60G3
+5V 71 sou.t
\ 150
s
L5 W
o LAMP GND R ez
: ZN3055
p D51 ol sou.s
14| sov.GND.
{ NOTE L UNLESS OTHERWISE SPECIFIED]
L 1, RESISTORS ARE 1.0K, £5%, /4W.
A € .0 20%. , 50v.
Z.CAPACITORS AR 1UF, 5 SOV, l scie
2. DIODES  ARE TYPE IN&iI4B. 1
4. INTEGRATED CIRCUITS ARE SNT4I75N. S0L. GND.
5. TRANGISTOR TYPES MPS=AI3 AND 5
MPS-U45 ARE NPN DARLINGTONS, N

D. GOTTLIEB & CO.
ity DRIVER BOARD (A3)
useo on SYSTEM 80

L | D T e a0] E-20915

22




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SOUND/SPEECH BOARD (A6) COMPONENT LOCATION

3.579545 MHZ

¥

uz2s

10

E R4

!  cmen
"5

e1 D

E10 ET1E13

BT

ng [

E12 R

E4 E1S

az Q1
s
RB ©
; ©

u20

R21

SOUND/SPEECH BOARD (A6) PARTS LIST

us uss
[N S e
TEST c2
Cer
o~
*
o
©
o
ue ~
&
us Kl CvD c4
™~ va
sB1
* l
(o)
o
[+ 5
ci1o —
l — ES "
E4 o ul? 'g
€18
5
(G
c30 c2¢
B-20887-1 \/
D CRZ
b : <D C16
-3 c27 (—""‘)
ut2 D
D.GOTTUIEBACO L_)
COPYRIGHT 1981 €22 Chr
ALL RIGHTS RESERVED
W— i
REFERENCE DESCRIPTION PART NUMBER
CLCz, -::Capacitor, .1 UF 25V, CMD
C4-C13,
C15,Cl6;
C18-C21,
C23,€25,C26,
C28-C34; C37,
€42,C43,C44
C3,C38-C41 Capacitor, 47 MF, 50V
Cl4, C24 Capacitor, 100 PE 250V, 20%
C17 Capacitor, .002 MF, CMD
c22 Capaditor, 300 PE_ CMD
c27 Capacditor, 1.UF, 50V, TNT
€35, C36 Capacitor, 470 MF,':35V
CRI1 Diode IN4148
CR2 Doide, Zener 1N52258B
Q1,3 Transistor, NPN 2ZN2222A
Q2 Transistor, PNP 2N2907A
RY, R4, R5, Resistor, 5.6K ohm, 1/4W
RILRIZ
R2,R3 Resistor, 2K.chm, 1/4W, 5%
R6,R13 Potentiometer, 10K; Bourns 3006-103
R7 Resistor,: 10M:ohm, 1/4W, 5%
R8.R14 Resistor, 1K ohm; 1/4W, 5%
R9 Potentiometer, 2M, Bourns 3006P-2 05
R10 Resistor. 1.5K ohm, 1/4W, 5%
R15,R16 Potentiometer, 10K, CTS X201R
R17,R18, R20, Resistor, 1.8M ohm; 1/4W/

REFERENCE
R19, R22
R23-R30

R31

RPI, RP2

SBi

us, U6
U7- U9 Uit uig
uio

Uiz

ui3

4

uUis

uté

Uiz
U19. uU20
U2l u22
u23
w24
u2s

Y1

DESCRIPTION

Resistor, 150K ohm, 1/4\W/, 5%
Resistor, 10K ohm; 1/4W
Resistor, 3.3K.ohm, 1/4W, 5%
Resistor, Dip

Dip Switch

Moment Pushbutton Switch
1C; Trigger

(@

CPU

1C

E Prom

IC

IC

IC

IC, Inverter

Voice Chip

RRIOT

IC

IC

Converter, PMI

IC

iIC

IC, Dual Comparitor
Inverter

Crystal, 3.579545 MHZ

Socket 22 Pin Dip
Socket 24 Pin (2)
Socket 40 Pin {2}

PART NUMBER

4116R-002-222
1008-692

7414
SN74LS74N
R6502-13
SN74LS138N
2716
SN74L75
SN74LS02N
SN7407N
SN74LSO5N
SCo1
R6532-18
SN74L504N
SN74LS30N
1408A-6P:
LM741CP
LM379S
LM193
7404

640361-3
640379-3

P/0.-AGPI

”8' 5170

5 Sz To
sS4 T

NEs5
2 58 1o

CcLOodg

YA
3.57T9545

(=
.




X. WIRING AND SCHEMA

3P
1. TO Ule-13
2 T0 U161
4 T0 Ule-1 sV +5V ¢ (21U
8 70 U6-3 _ 24 =
Sur | {Ap Voo
+5V g L0 Al
Ny 42 Al
"_{(_JT_ Vee = e
A QIUF= 4.8V NV 90
R24 . R28 8 1 ' 4
%\DZK 16K Rz ACL| 1 i
2 50 10K 73 5
Tov + 21 Ute-a AB3 7106
e 3V N 12 DDRESS BUS -
RE51R1s: 0 Re7 Aee e p— 2148 Bioh
2 L 3| 10K ABT H@ 19] A 666/51
+ 1] vies s L .
2 ABo —>U15-36 0] 27
15 DI
R26 ABIO b= Upz
j‘OK 1% ABl1 —= U IHLEs B ] 5 13105
= = U4 U3 4
LM193 5502, =104
LAMP DRIVER CPU - 12|05
INTERFACE DBZ F55 DG
DB1 134 el
0BZ B5 w{CE_ Ve
oy DB3 DATA BUS 5E
2 ;
CLOCK LogiC y pg4 22 +5v 2oy 112,
— ot L85 | E6__E4
vi To.uF gg,? ) 45y <80
9546Myz  Cad [T ]4 RPZ 10| ABH=bpc
OUVF e Vee PR TR—Q ®a YE1Z e
DI_ug o2 +5v Sei X CIF
4LS74A ks
K 21 np& o
-------- §3K ABII :
3T po rES : -~ E7 GiE T E5
R Tl e Ei) > L
Tau E13)0
JUMPER RESET =50V EB {
INNECTIONS e, Ei4Y?
16-E175. 1Mz o~ \?\/\7\7 5!{/-\)\—1 45V oy
16-E18, 2Myz  [EIB E1c EW7 ‘ 4 L_“o.wF
S g ABIZ  NMI FROM E3 h 12
£S5 OTHERWISE SPECIFIED, 24| P13 ABLS [ | L
ISTORS ARE £5%, 1/4W. S Apl4 81 ags Z
LEGEND WITHIN GATES Al |
\CATES SCHMITT TRIGGER. LAz PP
H THE EXCEPTION OF ey usg | |
2,E3 AND EIG,EI7,E18; > 7415138 a
D JUMPERS USED WITH . DEVICE S]A4
G PROMS. DASHED JUMPERS L55up P sE LECT A J31A5
D WITH 2732 PROMS. 16 L% T4
—t AT Us
el IH3 a8 %Eéﬁ’a
 AUDIO OUTPUT : A9
9] 42 665/52
Tes Red g
Gor RE% {20
| s0v 15,
412V DC p | 203
+Lczg  REG. L2
4TUF Ming
Lsov 151p5
+5V D¢ 1e1p6
c40
o L o
150V 12
—~—I—C—4-> =1Z2vDe -
1 R/W
] 4TuF
= L&

24

S

%%"‘%Jr Vee T”J‘LABH
s ::‘B’*R/W
p| 2B 5 J1 @ g -
o5 7.0[? SQCKET i =—54D
D6 8l PR il
DT w&XPANS\ON': 16

e i —ABIS

{5}

(

Th=noeod)

FROM JCT
FPE3 £581-8

ROM JCT.
RPZ-74 SBI-Z

- 741502




ATIC DIAGRAMS, PARTS LISTS

5
+5v +5v
A
c28 —
L0.1UF uie If,?‘?up
20 =  T4L504 |14 = -
2l g o0 pag Je o] i3Sk AP
5| A 2, ABPI-9
5 9 152,
Bla APl o
Aas pppfoll g frl| st e
it > B3| [seaerrz
) Pas Pt
Ui G | U20 2|0t pas & 1 9 ste, Uz
1408 13 1408 40 Ag PAS 13 o $32,024-1)
o )= Digia o
k &L anatog | 0 [ 2 oeg
DBd gl G G fie 8|CONVERTER - 2| pp1
" ‘ | o | #52 3
D ] Ky
29 \ R
| 28| BB L |
24 i pe2 v e
-1 o
- | 2ol pe7 a7 4 [ 2 .
. RQ <A1 e
TR S ;
L L 2 RIW—22 R/W & i
' , ABS —%| R/S
| N | | #2 STROBE -7
VOICE CLC&C?LQ - o, i
1 uis RPZ =
1 2nZ907A | 1 |AMRTIE RE532
agri. wor | |SE T
R7 “ ;
5l6[7 8|2 [10]3 =
BN eofes TP P
LUE ‘ EREQ: 300PF ANALOG J_:O.WF PB3 12; ; -
 tey = 4oy =hRPY + INVERTER ppafl?2 |
- be pes |2 3
' 70 T1-I7 = 8
L m e
o 28 fEaERER,
AR|IS| por  CST 113 <~ F4B
— B 37
pEc ¢
5V i
16 =
i
RP2

L AUXKANPUT

in 0.AUF
VOLUNE
- ves A
LM3T795
AMPLIFIER

70 U3-6 «——A/R ]

TITLE,

SOUND/SPEECH BOARD (A6)
useo v SYSTEM 80, GAME #666

25




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

Toe +5v +EV oV A11T2 AlOPS. AJOTS
VOBBEBOD fe Tz,
2
® % 0
AT e
AT ot usen) ‘EHI@ ©] ‘é“%‘g 21T 4|5
+5vDC ® ®
4! o ® e | .
L% ClelTICIoIolG! s
L iy LIGHTBOX FF:KVI}MF 3 13 2
FRONT Vi vz
R LAMP IDENT IFICATION SN7405N £ sl Fgom
+5V 2K +BY gy g CONTROL
. [OWF O+ ©O1 ©On BOARD
: % - i
+5v O1UF ut +8v 44
L L 740N } 4 ele
RIZ 8 14 1_}15 2
2K 1
3 b
X4 2 2 D 2 2
%
R13 4:] 1
330K LMggSM X us.. § U
! 9}— SNT49ON SNT442N e
[e o g ahdl
3
o4 e b ds
FrouR
= __:U J_:-( i cae| slg
. b & &
26
2131617110 to <L 1
NOTE: = & 31K gialeTls|g
L ALL TRANSISTORS ARE MPS-U45. a8 IE o
Z.ALL RESISTORS ARE +£5%, /AW ? e oY ak Qe Q8 © |
2, ALL LAMPS ARE #<a4 (RED). snraosnl trio o=
5 5 512K alo %00
g
: L - Al
: .}221& 10 IOE A0S CONTROL
i1 {0 o i L BOARD
_ UeoEraco il : SIBoaTey N
e . LA IVER BOARD (A11 L : oI
usen iUX SYSTEM 8(()) (ATD K 12 aiaon LIGHTBOX FRAME
POV AT : PROM
Jﬁﬂ" & zoﬁ /1?3‘[ E 20924 16 .”7 PLAYBOARD|] L A +6V DC

AUXILIARY LAMP DRIVER BOARD AUXILIARY LAMP DRIVER BOARD FROM

(A11) COMPONENT LOCATION (A11) PARTS LIST coned
SUPPLY
REFERENCE DESCRIPTION PART NUMBER
Ct CAPACITOR, .1: MFD, 100V
CERAMIC RADIALLEAD
Cc2:C3 CAPACITOR, .01 MFD, 100V
RADIALLEAD
c4 * CAPACITOR, 47 MFD, 10V,
ELECTROLYTIC RADIALLEAD
= Q1-QlIo TRANSISTOR, NPN MPS-L45
. DARLINGTON :
. RI;RI2 RESISTOR. 3K OHM, 5%, 1/4 W/ F‘;%M .
. RZ-R11 RESISTOR, 12K OHM, 5% 1/4\X/ : BOTI0 '
. RI3 RESISTOR, 330K OHM, 5%, 1/4 W/ ga/s&p
. ul 1.C. 2-INPUT NAND SN7400N .
- . 2, U6 LCINVERTER SN7405N
. U3 LG DECADE COUNTER SN7490N
(€5 .C. DECODER SN7442N
U5 {C.TIMER LM555N
10 POS. SQUARE WIRE FRICTION LOCK CONNECTOR

4 POS. SQUARE WIRE FRICTION LOCK CONNECTOR
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SEGMENTS

E-OO [+ T fo) ¢ < scope Dis
T SCORE DISPLAY SCORE DISPLAY [ tSPLAY

337 & 1A4T1 - ZA4TH 34411

| 333} Fow300] Big - o «—l280] % - o 250 “@
- *"Q‘ b 13 . b EXT 13 b [&i] 3

% < 1z ¢ 25 12 c 1z

| [5i] g Al 4«2ty PN PO ki B B | d<152 |y 5
317 h o yier 0 @ ERa 10 P G4q 1

(377 o $ 8 oo D755 ] £

[eno < q - - & 9 3&15,[ [

t \h 2T 7 L h 67T
¢ 400

| BEL. g8 - D1 &E\:L
& | [eaEl D~

CONTRoOL S e s 77

BoARD  [t4|—[e2l g P

2 o4 [497]
rer7] h by L2 1

P4
o
Ead

T

oo\lo\(J\—P&N—-l
s R O o U’?

FROM
\

FR =T

D
\

hw
3
ESEIN
=i

NN X

\

g8 =
F
L o
- - <O

<

»
ANWD an @

25

X
— DA
4
hh
3! {eal
N

L0l g, ,

v VAC <

Bl SVAC ~—2l SVAC <

E svhc er, <L svAC ReT, =22l 16 svacReT.~—LEHL 16 SVAC RET. <
+Govhe LoV D e

I8 X
+3 o
N
223
res
OE -
i Laed
o —
R IFNETY
+
S = v
e
<7 b
& G
E h
5 b
IR0

>
&
o

&ND,

[
i)
z
<

3
In]
z
A

&

BR8E %I
@0
O

§

%

n
B
b
B
et
<

>
por
@
v
o
3
(93}

mw+m»-l
A §
3

o 7
F'R?m g -[BTL  _pg
9

A
b
CONTROL
goaro  |fol—1T1L _.pie

15—l a5 J

AZ3S
| [044] o 4 gev 0C

GND
FROM B e
oS GIND
POWER
SUPPLY

a"—*

\

[683] +42V DC 79 AINT[-2

[é83] +5v DC

[~
3
7
2, [ege ] +5V. DL o arr T
Aﬁ—a ' & 7 AloIL Aloe |
1
2
3
4

N7zl svac (Bam

[14%] 5y AC RETURN (18 GA)
[158] 3VAC

[vI7l

3VAC RETURN

s e
o

m

4

NAME AND SCENE I:‘AMPS N

FROM ' by, ' .
a ' gy

BOTTOM 5

BIARD [eaal 6.3V AC RETURN (16 GA) I e i ;

3 o7l ©.3V.AC. (16 @AY
9| [zeg  tevDc (18Ga)
G
5

[555] SOUND 16
LAMP GND
1

27




IAGRAMS, PARTS LISTS

: STATUS DISPLAY
i LOCATED oM PLAYBOARD
4

i

|

A10P2 1 A10T2 AST{ |
[ f
8 [
T I
13 :
|

|

1

|

1

|

!

12

TOAS
STATUS |
DISPLAYY

LIGHT

(o[ BLack |5] GREEN

0 LUE '
1 W BLUE 6.3V AC (16 GA)) [oz7]
2 ED PURPLE
o — .3V Ac (16 GA.) [oTT]
YELLOW |9 ] WRUE

Lt LEFT EXTRA BALL
ROLLOVER [500l

L5 RIGHT EXTRA BALL
TARGET [611] T0

L& WARBASE ACTIVATED PLAYBOARD
LEFT CAPTWVE HOLE [537)

NOTE: ,
1.\ E AND SCENE LAMPS ARE L7 WARBASE ACT\ATED

Erﬂ\f\\- OR 724-55 ( F‘LASH!FI)\SGO.R RieHT CATTNE WES23l 4 5
Z. DXl INDICATES WIRE COLOR. S T 544l |
2, GROUND WIRE COLOR IS 54, 18GA. TRANSISTOR AT

4,SEE Al AUXILIARY LAMP +5VDC - 4l Toan a8
: DRIVER BOARD SCHEMATIC FOR FROM AZT3-7 , | AUXKILIARY L
STROBED RED LAMPS. l GO FIM < LAMP DKNER f

4273

FROM A3

Lt DRIVER :
@ HigH Game o DATE [B77] (SEBEO:(‘%EDMA“C

Lo FOR

GAME OVER [ AMP DRIVER

TKANS!STOR)

LZ
SHOOT AGAIN
SOUND 16
LAMP  GND

e

D. GOTTLIEB & CO.

e LIGHTBOX WIRING
useoon - SYSTEM 80, GAME #4666

B | Foo-2] E-20917




X. WIRING AND SCHEMAT

Vop
Gt
A_q:‘]"l m;[;.O\UF
a i 18
P Z 7
ke 3 1
nlkd 4 Z1 15
ole %] UDNGTIBA Rig
SEGMENTS
o bt g PRIVER 113
a 9 7 12
o2 E} K h 9 f e d c b a
19 3 4 8 9 26 27 31 32
; SEGMENT
\DENTIFICATION y i
orE: a // e T A WA v B e B N |
Gosmee I o LOLITLOE LUPLITLL
e el g c-75-01 -'e’ en'e’ ‘en's an'e’ 'sn's’ ‘en’e
= e e e
Yo d e’ Waa’ Wma' Ay Wma _A/
c2 p ////
1o LOTUF
1 zLijs 7l Jro el Jis [ e 2] Jas 25| 28 20| |33 35
06 6 13 F2
1 5s z = DG b5 D4 GRID  |D3 D2 D1 Fl
“To% 4| 22 15
3 e
NE R |
2 D1 1 18
£
1] 5YAC RETURN (FILAMENT)
151 _OYAC (FILAMENT) D. GOTTLIEB & CO.
-8 TN Cor) &1 "= 6-DIGIT DISPLAY (A4)
17 Tt useo on SYSTEM 80
\ " 5%, 1/2W A APPROVED | DATE
it Tie, GER) (5 hm 2er-81| E-20926
6-DIGIT DISPLAY (A4) COMPONENT LOCATION
O o)
12345 78910 12131415 1718 20212223 25262728 303132333435
cihret i Hlllll EEEEERERERERARE
R .
: l { l af) e |
C  PB00-D140-001 o

L J

6-DIGIT DISPLAY (A4) PARTS LIST

REFERENCE DESCRIPTION PARTNUMBER
cr.C2 Capacitor, .01 mfd., 100V Kemet C320CT103MIR5CA
c3 Capacitor, I:mfd., 100V Sprague TE1400

DS1 6-Digit Display Tube—FUTABA 6-J5-01

R1 Resistor, 10K ohm, 5%, 1/2W. RC20GF103
21,22 IC—Fluorescent Display Driver—  UDNG6118A

Sprague
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DIAGRAMS, PARTS LISTS

Vpp.

oy
1o L-OtUE
12

AST1
g 7
10
e s =
e 5 14
) p S
" 4] upNeiisa LIS
SEGMENTS
3] DRivER pl&
2 : |4
1= 1 @ a |b coid e f g
+5v c3 o
C =
i 5 5. ) o NOTE: P e %/ —
sl — 2 SIMIEAR, SEGHMENTS , ’ ’
8l ] > OF EACH DIG/T ARE f1 " 402 ,- ,—-
INTERNALLY WIRED & '—c (FuTABA) 1 y
Z1 9’—.——D_ 8 ! & . GunmaY S 7
sworgzgi 10 .
OR&GATE 12
e > 32 |4 10 23 |25 |1
F2
™ ,
Lo = D6 | DIB DI4  |D1B | E
3 DIS
z3
UDNGTIBA
mq\\/xés
51 D% 2| RVER g
® Di3 1 18
—
s 3V AC RETURN (FILAMENT) - l
1e[3VAC (FLAMENT D. GOTTLIEB & CO
S 17 VRS "CT(VDP’ T 4 DIGIT DISPLAY (A5)
17 1 useo o SYSTEM 80
1UF AWN_ JAPPROVI AT
o T IR G w5 a7 E-20927

- 4-DIGIT DISPLAY (A5) COMPONENT LOCATION

[N\

O

ci

+

1234567910

oSl

232425262728 30 3132

*——~*llll£&£ i

'zz

66666661

19

3

llll&l sdd

*Eﬁiﬁj

v
O
0]

\

ﬂ

L1l

4-DIGIT DISPLAY [A5) PARTS LIST

REFERENCE
Ct

C2,C3

DS1

Z1

22,73

DESCRIPTION

Capacitor, 1 mfd., 100V Sprague
Capacitor, .0 1:mfd., 100V Kemet
4-Digit Display Tube—FUTABA
IC—Quad or Gate—T.1.
IC—Fluorescent Display Driver—
Sprague

30

PART NUMBER
TET400
€320CTO3MIRSCA
4-LT-11

SN7432N
UDNG6118A
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X. WIRING AND SCHEMATIC

PLAYBOARD
INFORMATION

RUBBER RINGS

A-102 5/16" (10
A-10218 3/47 {1
A-1022 1-1/2" {1
A-10221 2" {2
A-10222 2-1/2" (5
A-10223 3 {2)
A-13151 {4}
A-15705 {4}
A-17493 {2}

TIOTMmMOoN@m»

PARTS LIST

“A-19645 Ball Gate Right.
.A-19646 Ball Gate Left.

-D-20632 Plastic Shield Set.

Red Pop Bumper D-10435 and A-20820 Cap
in Black (4],

Red Pop Bumper Skirt (4]

A-9374 Yellow Plastic Target,

A-20818 Red Drop Target in black (8.

A

A

3722 Ball Guide Rail (3], '

I
2.
3
4
5
6
7
a8 A
9. A-4832 Ball Guide Rail 2}
O A

A-6934 Ball Guide Rail (3

1. A- 13782 Ball Guide Rail

2. A-13798 Ball Snubber Rail (2).
13. A-18070 Ball Guide Rail [4].
14. A-19995 Ball Guide Rail.

15. A-19996 Ball Guide Rail

16. B-20640 Ball Guide Rail.

17. B-2064 1 Ball Guide Rail.

18. B-20787 Ball Guide Rail

19. A-8688 Metal Flat Rail

20. D-20642 Metal Flat Rail

21. A-17300 Roll Under Gate.
22 A-20388 Spinning Target
23 A-16038 Ball Snubber.

24 C-20859 Ramp & Platform Assembly.
25 D-20894 lube Assembly.

26. A-15636 Left Kicking Rubber.

27. A-15638 Rightt Kicking Rubber
28. A-20362 Fiat Rail Clip (use with D-20642) (2).
29. C-13150 White Jumbo Flipper (4).
30. C-17492 White Siamese Post 131
3 1. A-9395 Red Plastic Guide Rait (2]
32. A-9396 Red Plastic Guide Rail (3]
33 A-20645 Plastic Tubing.

34 A-15838 Ball Contact Kicker
35 A-20950 Ball Snubber

C-11561 Clear 1 High Post (39].

CON.=CONSERVATIVE.
LIB. -LIBERAL. ,




TC DIAGRAMS, PARTS LISTS

PLAYBOARD SWITCH

AND LAMP

ASSIGNMENTS

SWITCH
MATRIX

NUMBER SWITCH ASSIGNMENT
20 “M" Rollover
21 #1 Right Drop Target
22 #1 Center Drop Target
23 Left Top Pop Bumper
30 “A” Rollovers (2}
31 #2 Right Drop Target
32 #2 Center Drop Target
33 Right Top Pop Bumper
34 Right Flipper
40 “R"Rollover (Top)
41 #3 Right Drop Target

ey 42 #3 Center Drop Target
43 Left Bottom Pop Bumper
44 Trough
50 “S” Rollover
51 #4 Right Drop Target
52 #4 Center Drop Target
53 Right Bottom Pop Bumper
54 Spin Target
55 “R".Rollover (Bottom)
57 oTlt
60 left Outlane Rollover
61 Right Warbase Hole
62 Left Warbase Hole
63 Right Launch Lane
64 Outhole
70 Right Outlane Rollover
71 Right Extra Ball Target
72 Extra Ball Rollover
73 10-Point Switches {131}
LAMP
S NUMBER LAMP ASSIGNMENT

L1 Shoot Again
L4 Left Extra Ball Rollover
L5 Right Extra Ball Target
L6 Left Captive (Hole} Activate Warbase
L7 Right Captive (Hole) Activate Warebase

L14 2X {3} Multipliers

L15 3X {3} Multipliers

L16 4X (3} Multipliers

L7 5X (3) Multipliers

L18 Left and Right Extra Ball {Hole)

L19 Left-and Right Special (Hole}

L20 3X Scoring

L21 5X Scoring

L22 Launch {Right Shooter) (3)

L23 #1 Right Drop Target and. #1 Spin Target
L24 #2 Right Drop Target and #2 Spin Target
L25 #3 Right Drop Target and #3 Spin Target
L26 #4 Right Drop Target and #4 Spin Target
L27 #1 Center Drop Target

L28 #2 Center Drop Target

L29 #3 Center Drop Target

L30 #4 Center Drop Target

L31 20,000 Bonus

L32 1,000 Bonus

L33 2,000 Bonus

L34 3,000 Bonus

L35 4,000 Bonus

L36 5,000 Bonus

L37 6,000 Bonus

L38 7,000 Bonus

L39 8,000 Bonus

L40 9,000 Bonus

L41 10,000 Bonus

142 Left Special Roillover

L43 Right Special Roilover

L44 Left Bottom Pop Bumper

L45 Left Top Pop Bumper

L46 Right Bottom Pop Bumper

L47 Right Top Pop Bumper

148 “M Rollover

L49 “A’ Rollover and Left Return Rollover
L50 “R™“Rollover and Right Return Roilover
L51 “S” Rollover
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STROBES

(FROM Al
CONTROL BOARD)

P/O AITE

RETURNS (7o At conNTROL BOARD )

X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

Awrbi 10 i

13

@00

RTN.O

&
RTN.1

]—r [436] STR.O,

BT STR.L

4

[aZZ] STR.Z

;
;

.

A # 1 RIGHT
ROLLOVER

FSWL20

DROP
7oo] TARGET
'g SW. 21

#1 CENTER

= TAR&ET
pow. 22

LEFET TOP
POP

7aq] BUMPER
LSWL 23
I

4331 STR.3. I

"

04

A A
KO\EL(;VERS

1 SWL 20

#2 K\GHT

bROP
TARGET
H SW. 31

#2 CENTER

e TA RGET
pSwae

X RIGHT ToR
pop

755 BUMPER
H SwW.33 |

44| STRE

RIGHT
FLIPPER
&t1] ROTATE
SW. B4

y 3

[Geg]

“R? #3 RIGHT
ROLLOVER DROP

K
7zz] TARGET

#3 CENTER
“DROP
=) TAKCjET

[aB5]STR.E: !

1

__” SWick]

| SW. 42
i

k LEFT goTToN
e BUMPER

& SW, 43

TROUGH

| SW.a4q
i

oB8)

IDSII
ROLLOVER

L SwW.

#4 RIGHT
DR“oqp

“33] TARGET

50

& #4 CENTER
DROP
588 TARGET
H SWo 52

RIGHT BOTTOM
POP

=1 BUMPER
| T 53

i

[ SW.S1
{

SPIN
550 TARGET
| SW. 54

BO;FT”OM
627] ROLLOVER
| SW. 55

F56] STR.G.

[ SW,

LEET
QUT LANE
ROLLOVER,

RIGHT

WAR BASE
HOLE

o

LEFT
WARBASE
HOLE
1 SW. G2
]

RIGHT
LAUNCH

LANE

E SW. 32

CUTHOLE
822
SW. e
[

[E77].8TR.T !

SW. el
1

A

RIGHT
OUT LBNE
555 ROLLOVER

RIGHT
EXTRA BALL
) TARGET

EXTRA
BALL
ROLLOVER

g SW, 72

10 POINT
SWITCHES
(1

sw 73

{} SWLFO

| SW. 71
)

COLOR, CODE

BLACK, 5.1 GREEN

NOTE:

BROWN BLUE

PURPLE

ORANGE SLATE

&
RED 7
8
3

NELLOW WHITE

i

TLALL . DIODES ‘ARE INZTO.

2.5TROBE O STROBE 1
RETURN & NOT USED.

AND

D. GOTTLIEB & Ct

TIVLE

USED ON.

SWITCH MATRIX
SYSTEM 80, GAME #



X. WIRING AND SCHEMA

PLAYBOARD “CONTROLLED”
s SOLENOIDS AND ILLUMINATION
ASTt ; |
FI5 +z2avbe A% LED ON RAM
Plo A334 e 14Me bISPLAY sre ! .
"é‘ [Za4] SOLENOID # 9 ... |[OUTHOLE [7&g] SLO-BLO
(18 GAY Plo A2T2 .
[268] SOLENOID B =) Geel Lt
¢ (1B GA) 222 ‘0
oUTPUT FROM A3 3 [200] SOLENOCID 77,
MASTER DRIVER U8 GA) OROP
BOARD [Z11] SOLENOGID #5 :7TAR E‘g’s
Jaehy 2 MNP
@ SOLENOID # & [zeg] SLOBLo
1 Jaisan
1e77] y
RINT Plo K313 GAME OVER
=) 258 [ y ] RELAY
TILT ; :
MASTER DRIWVER oy
o
Jom s ]
OUTPUT FROM A3
ZNS8TS MASTER DKR)VEK x} 1su ey
e
(SEE scHemaATic |V ()
=y o 1 |
FROM LAMP DRWER IW ery
STER SRIVER, 5 @
e L O
cREMAC LEFT EXTRA BALL ROLLOVER, i |0 @
E&e i
RIS IS TR B kT e -
y 7 |
R R Le o a1 CAPTIVE (HOLE) ACTIVATE WARBASE 7
L7 5y RIGHT GAPTIE (HOLE) ACTIVATE WARBASE . o
ColLs USED -
4 1396 [KicKING RUBBER (23 .
16 ] HOLE ',
e e e oC M
RIGHT HOLE
OTES: A GHT0IBALL RELEASE - [544] o
ALL DIODES ARE 1N4004, |A [6B90] GAME OVER RELAY e
' . A 16890 TILY RELAY ges —
2.LANIPS L32 THRU L43 ARE ANE H O
DRIVEN BY MPSAIB'S, A 18318 LEFT BANK R @ ;
ALL OTHER LENPS ake = .
DRIVEN BY MPou4s's, N D
5 2 UNLESS OTHERWISE ;
= SPECIFIED, GROUND - | b0 ABT4 ;
| WRECOLORIE 5, 18ea | s e o
%6%:] 4. INDICATES | -
20920 R Of o OUTPUT FROM A3 ]
S.ALL LAMPS ARE %44, MASTER DRIVER o)
BOARD 1755 @ 7

34

AICT4
To LIGHTBOX +6V DC

(STROBED RED LAMPS)




ATIC DIAGRAMS, PARTS LISTS

——

: p

PLAYBOARD “NON-CONTROLLED 7

RAMP SW, [z55] fevbe
\ +6VDC
- SHOOT AGAIN [Z55]
AT
2% (32) MULTIPLIERS

3X (%) MULTIPLIERS 083

4% (3) MULTIPLIERS

5x(3) MULTIPLIERS

& LEET AND RIGHT EXIRA BALL (HOLE)
_ LEFT AND RIGHT SPECIAL ( HOLE)

@ 23X SCORING

 5X SCORING :
LAUNCH (RIGHT SHOOTER)(3)
o %1 RIGHT DROP TARGET AND # 1 SPIN TARGET

00 39 @

 #ZRIGHT DROP TARGET AND #Z SPIN TARGET
@ #% RIGHT DROP TARGET AND #3 SPIN TARGET
 #4 RIGHT DROP TARGET AND #4 SPIN TARGET
@ #1 CENTER DROP TARGET

%2 CENTER DROP TARGET

 #3 CENTER DROP TARGET
 F4 CENTER DROP TARGET

5 20,000 BONUS
1000 BONUS
7000 BONUS

3000 BONUS

4000 BONUS

N

;

9000 BONUS

10,000 BONUS

_ LEFT SPECIAL ROLLOVER
 RIGHT SPECIAL ROLLOVER

@G

©

_LEFT BOTTOM POP BUMPER
| LEFT TOP POP BUMPER
| RIGHT BOTTOM PpoP BUMPER

/T SOLENOIDS AND ILLUMINATION N
+24-V.DC SWITCHED
doprTs  (SOURSE) +24VDC (SouRCE)
et [27z [888] KICKING RUBBER SW. . -
2 “ /IIJI/T ”—Qt‘p*“il Lo ]

I
||| KICKING RUBBER Sw.{ X
KICKING RUBBER.
|| KIcKING RUBBER Sw.

id
3 i1
KICKING RUBBER SW.
} g B
KICKING RUBBER

[288]ELIPPER SW. RETURN

~

12551 . i cype (source)

(388 FLIPPER SW. RETURN

©.

TOP LEFT
o] [055] LEFT FLIPPERS ELIPPER
ON LEFT FLIFPER SW.
5 0——“’
FROM AT
BOTTOM BOTTOM LEFT
BOARD FLIPPER i
[/ ON LEFT FLIPPER SW.
Al
TOP RIGHT
wh e RIGHT FLIPPERS FL&PPC&K
1y ON RIGHT FLIPPER SW.
Al
BOTTOM RIGHT
ELIPPER.
1 ON RIGHT FLIPPER SW.
GROUND BUS il ,
11 1888 ©3Y AC T 788 S
- ke
656] 6.3V AC RETURN (23)
; T BARE WIRE BUS
TABT
g |[OTTL_jj LeFT BoTTOM POP BUMPER SW, INPUT
T VAS e 9 Dc‘ GROUND ZFA‘I\%P
POP - BUMPER | 188] oLTPUT " SLO-BLE SWITCHED
DRWER BOARD = LEET BOTTOM +24Vbc
5?: SReUND BU2 S POP BOMPER.
2A871
(| LEFT TOP PoP BUMPER SW. INPUT
F10
TO 3A8 2 AMP
POP BUMPER | ] sto-Bio switchen
DRIVER BOARD LErT tor +24Y be

TO BAB
PGP BUMPER
DRIVER. BOARD

3A871
RiGHT BOTTOM POP BUMPER SW. INPUT
13
9 | De GROUND Z A
[g88loux Pyt SLO-BLO  SWITCHED

3

"B

+SVPC
IROUND BUS

POP BUMPER

: +24vDC
RIGHT BOTTOM: <

6
PopP BUMPER

+ 5V DC

' ? GROUND BUS
&  RIGHT TOP POP BUMPER,
g 4
& Iyl ROLLOVER {RIGHT TOP PCP BUMPER sw, ér:fur
= UAYROLLOVE L ' 10 4n8 2 AMP
@ . AR R AND LEFT RETURN ROLLOVER s e SWXTCHEb
= ! ROLLOVER AND RIGHT RETURN ROLLOVER DRIVER: BOARD - RiGHT ToP +24y De
= ‘vrollovir ' Grouns Bus’ DO FOF BumeeR
f v/ A1T6
- FROM AL g 688 tevve (Source)
@ 5000 BONUS c,grgzéga_ 5 9 | bc GROUND
{ 000 BONUS ‘ AUI2 |
| . G ©Bg ;
~ 7000 BONUS wohEL e 9- +5VDC |
e LAMP DRWER (LED) |2 g
8000 BONUS oJQATT4 |
; GIROUND BUS
ceny | Eechen
BoTToM oy

D. GOTTLIEB & CO.

PLAYBOARD
SOLENOIDS AND ILLUMINATION
SYSTEM 80, GAME #666

A "- E-20919 |

TITRE

USED ON.




ABTL
_51 +5VDCINPUT
R3
Ji coru c2 220
If‘(gf[ F I.owF 22
‘ R SN7416N
i | 15K

POP: BUMPER SWITCH INPUT

POP BUMPER SOLENOID GND. BUS

CRZ

IN4148

X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

Q1
PMDIOK G0

POP BUMPER SOLENOID INPUT

DC GROUND

I D.GOTTLIEB & CO. l
"T*POP BUMPER DRIVER BOARD (A8)
USED OM SYSTEM 80

R 15521 D-20923 |

POP BUMPER DRIVER BOARD (A8)
COMPONENT LOCATION

POP BUMPER DRIVER BOARD (A8)
PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Capacitor, .01 mfd., 20%, 100V
Capacitor, 4.7 mfd., 10%, 10V
Capacitor, 47 mfd., 10V
Diode 1N4148
Corinector . 09-65-1061
Resistor, 1.5K ohm, 5%, 1/4W/
Resistor, 12K ohm, 5%, 1/4W
Resistor, 220 ohm, 1/4W 5%
Transistor—LAMBDA PMD10K60
IC SN74121IN
IC SN7416N

SOUND/SPEECH BOARD (A6)
POWER SUPPLY COMPONENT

LOCATION

SOUND/SPEECH BOARD (A6)
POWER SUPPLY PARTS LIST

REFERENCE DESCRIPTION
c2 Capacitor, 47 UF, 25V
c3 Capacitor,4800 mfd., 50V, E1-Rd
CRI Diode, 30V, 1W/. 5%, Zener
Diode, 12V, 10%, Zener
Diode
Fuse, 1 Amp, SLO-BLO
. Transistor, Darlington
Resistor, 2.2K ohm, 1/4W, 5%
Resistor. 100 ohm, 1/2W. 5%
Voltage Regulator
Bridge Rectifier and Mounting
Bracket ‘
Fuse Block

PART NUMBER

IN4751A
IN4742A
1N4720

TIP640

MC7812CK

350-308




FUSE DESIGNATIONS
LIGHTBOX. [LLUMINATION
PLAYBOARD TLLUMINATION
CONTROLLED LAMPS
SOUND BOARD

POWER SUPPLY
SOLENOIDS (+24V DC)
DISPLAYS

PRIMARY POWER

€1

FR
)
F4
Fg
Fo
F7

F8

. ON/OFF

L n

PRIMARY | ol

FUSE
R AY

NOTE 2
FILTER

AC INPUT

SERVICE
OUTLET

7ag

GROUND BUS

(BRASS)

&

To AZIVZ
TO A3IE-3
TO A3T6-4

T0 AGTI-G
To ATPi-12+
TO ATPB-5

TO ATPS
p———— TO ATPS
@i TO ATPS

x:: TO ATPS

To ATP8-1

$ > To ATPIO-T
¢ To A7P(0-8

KTP& ATTG

» TO A3T4-9
e TOART 45
» TO A3I3-S

i T ABT B~

» TO 1A831-2
e TG ZABIN-Z,

e O DABTIA
- 70 2ABT-2
e TO ABTA- G

g TO AT
i TO AT A 10

.“_.__1 3

COLOR CoDE

Ol BLACK |5 | GREEN

1.} BROWN G| BLUE

R RED T PURPLE

3| oranGE |5 | state |
4] YELcow J2 | wmTE -}

G T

X. WIRING AND SCHEMAT!:

B7
[188] N (1581
/4 ANP
SLO-BLO
sVAC T e
A7PIO [ ATTIO
e 222 11 [222] +Re
(358 4|4 [355] 12\ |
[329 ﬁf_‘: 333 e B PR (P CREEL! fk
,&AMP aly i ;
1oV AC SLo-BLo TO GND. BUS =—1- 7|7hr .
= Hopo) = ,
[3a4] 354 15 |3 L [3eAl
TO GND. BUS =y 818 |
[211] Fe Z33 = [zeel f4 14 .
Sr\;MP 768l | ¢ & | [real +17 +g~
SLO-BLO [72e] 515 5‘3‘4"
12V AC [E@~—1z 7
(24 25
2%} 5V AC B4
IEEY +8VD¢ OFESET
194] S5V AL RETURN
3V AC
+8VDC OFFSET
AVAC RETURN
+ 24V De 2221
- +6V DL 7EE]

[ 230V, AC OPERATION
PRIMARY WARING |

150V

|
|
|
x
|
[
[
x
[
1
|
|
|
|
|
|
l

L

NOTES:
1. OPTIONAL COIN COUNTERS, REFER T0O
GAME MANUAL FOR INSTRUCTIONS.

2. PRIMARY FUSE VALVUES,
WSV AC USE 5AMP SLO-BLO
Z230V-AC USE Z2.5AMP SLO-BLO

3,230V AC TRANSFORMERS:
B-19550 & C-19554

GERMAN TRANSFORMERS:
B-19549 & C-19553

4. REFER. TO INSTRUCTION MANUAL
FOR GERMAN GAME VARIATIONS.

5.UNLESS OTHERWISE SPECIEIED,
GROUND WIRE COLOR 1S 54, 18GA

6. [xXX] INDICATES WIRE COLOR,

-




cR7 LRZ
INd[d7Rs 100 *
=RV%] (zW

6OV AC
60V AC RETURN

+8YV DC OFFSET
+5VDC OFesET
12V bC
+5V B

TO GND. BUS

+5VPC
=12V DC

MCT8IZCK

SPARE

TV DC REG

12V VOLTAGE
REGULATOR

+IZVDC REG:

5 SOUND/SPEECH BOARD POWER SUPPLY

e B o B e

SOUNDAG

SOUND 1

SOUNDI2Z

SOUND 4

SOUND 8

KNOCKER
[t

AUDLO OUTPUT [aTT]

% (o 10 6D BUS =g

TO GND.BUS
SOUND- 8

SOUND. &

SOUND %

SQUND '

KNOCKER

COMN LOCKOUT

H1UDCL | ove $COONTER 6741

TOGND.BUS w943
{N4 004

r«i—m _JCOUNTER
LING00he - RIGHT COIN

200]

SEE
NOTE |

-4
iIN20ORg L EFT COIN

L} evvve. 4COUNTER [658]
TOGND; BUS

S5V AC

SV Ac

Sou

BV A

6.2V AC RETURN

T6 GND. BUS

eV DC
25V Ac

25V AC RETURN

TO GND.BUS

+2ay DC

TO.GNDI.BUS

6.3v Ac
6.3V AC RETURN

FLIPPER SW, RETURN[ZE8]

LEFT FLIPPER SW.

LEFT FLIPPER SW. __”PLUMb BOB TILT SW.
ELIPPER SW. RETURN : ,BALL ROLL TILT SW. |

=
ATPZ | AT

_FRONT DOOR_

T0.GND. BUS

RIGHT ELIPPER SW. [o44]
FLIPPER SW.RETURN

TO GND.BUS

9 RINT [er7]

303
4|4

PLAY/TEST SW.
LEET COIN SW,
[SENTER cOIN SW.
RIGHT COIN SW.
I,__._

lKEPLAY BUTTON [544

55

COIN LOCKOUY

66

A-16890

) B

COIN CRUTE LAMPS

5 ls | [222]

©.2V AC  [566]
00

ANTIZCHEAT SW. (SLAM)E 9 ]

FRONT DOOR GROUND

010

¢ AC RETURN [6Gd]

R i i . o — - O o o -

STR.O [400] |,
STR.

[ 5] SLAM SWITCH RETURN
TO GND.BUS

1€~ -2 CENTER COIN ABTE
CUNTER[¢B3T] |

sUPPLY

To
PLAYBOARD

__D.GOTTLIEB & CO.
"™ BOTTOM BOARD AND CABINET

USED ON

SYSTEM 80




REFERENCE

X. WIRING AND SCHEMA1

POWER SUPPLY {A2) COMPONENT LOCATION

C C
feeee L
1 6 480 Vol CRE
C 12 TP1 0
R12 1 @ +4v
wo o U@ O
H8Volt iR R5
GND  @)TP3 1°5(8) 3)
st e I ']
R10
c2 3
R16 L ch
RIS N\
R18 D /N R ¢ Hst
ANRRLL
SCRY / \
/ 1
\ 03 } R14
gcna \ °© © 43
\ / - -
. \ , 4 5¢ .
17 ~ POT
Jor 1
ca
Cf qap =
c1 ic 9 R7
@ 0$1 1
. CRS
CoIRg
86
+ +5von =03 "
— o e 23
@ " o=
CXCR2
C r g LI CRe C
+
‘q
C C
DESCRIPTION PART NUMBER REFERENCE DESCRIPTION
Capacitor, 470 mfd., 100V R4 Resistor, 33 ohm, 5%, 1W
Capacitor, 47 mfd., 100V R5 Resistor, 10K ohm, 5%, 1/2W
Capacitor, 1000 Picofarad, 50V R6,R13 Resistor, 510 ohm, 5%, 1/4W
Capacitor, 470 mfd., 10V R7 Resistor; 3.9K ohm, 5%, 1/4W/
Capacitor, 2 mfd., +80%, —20%, R8 Resistor, 10K ohm, 5%, 1/4W
16V R10 Resistor, 30 ohm, 5%, 2W
Diode 1N4004 RI1 Resistor, 2.2K ohm, 5%, 1/4W
Diode, Zener, 62V, 5%, 1W IN4759A R12 Resistor, .33 ohm, 10%, 5W
Diode, Zener, 18V, 5%, 1W TIN4746A {Wirewound}
Diode, Zener, 8.2V, 10%, 2W/ 1N3445 R14 Resistor, 2K ohm, 5%, 1/4W
Diode, Zener, 5.6\, 5%, 1W IN4734A R15 Resistor, 100 ohm, 5%, 1/4W
Diode, Light Emitting CM4-22 R16 Resistor, 20 ohm, 5%, 1/4W
Turret Terminal R17 Resistor, 620'0hm, 5%, 1/2W
1.C—-14 Pin Dip UA723CN R18 Resistor, 180.ohm;, 5%, 1/4W
Connector, 9 Pin, Molex SCR1 Silicon Controlied Rectifier
Connector, 6 Pin, Molex TPI1-TPS, Turret Terminal
Connector, 7 Pin, Molex Eyelet
Potentiometer, 500 ohm, CTS T15R501A Heat Sink Mounting Piate
Transistor, NPN, National SW4F013 Heat Sink, Thermalloy
Transistor, NPN 2N5550 Insulator
Transistor, Darlington, LAMBDA PMD10K40 Insulator

Resistor, 1.3K:ohm, 10%, 5W
Resistor, 1K ohm, 5%, 1/4W
Resistor, 12K ohm, 5%, 1/2W

Spacer——6-32 Thread x 5/32
Spacer—6-32 Thread x 1/8

PART NUMBER

S107Y1

GS2-3

INS-3
DM111

I
T)Leov Ac
v
3 GOV -AC
| +12V DC

TP5 4
T(soqé
9 -t
z COMMO
5
o 11
3
— NOT
1RES
Z .NOt
3 AL




DIAGRAMS, PARTS LISTS

TPI

| 73
(re.av) g | I (@31 R4 [ +eov oc (s0URGE) 7]
| & | i
HEAT SINK 1
, L—e ——Jd&= CR6
’53& ol ]P\KZ Lk IN&T46 A
W SW4F013 VAW m/ 1 5%
TP2
E2 _ 1 +42v pc (SOURCE) 3
P04 5o
t+ el & A $8.2V €2 S
T 4700F ¥ ez, 5% ©3.6V) ¢ 24 47 UF %K
100V W &3 100V :
NS850 T“ el 4
| I COMMON ’ .
. -k +5v.DC |
;
a (5.6v) e , 12
T E4 - (12.4V) PMDIOKAO ¥ ES R12 £6 T+5v DC (SOURCE) n
HEAT SlgNK o,gg \,Nm% cR8 2
RI7 e e RI8 IN4734A
620 B R 180 A 56V 57,
1" 12 | | (/4w W
RIO 3 | 1 ¥ SCRI
20 L ] S0 Yl
ZW — —— —" —
1o (1.0V) [ R | RIS
® a Selm) REGf\J(t.}\TOR AN (e 2) e |
} « (y) (L /AW
by FEEERD UA723CN |2 (5.1V) L4850 lrie
(+i2vDC)| 13 (+5V DC) 20
| ¢ , 14w
CRT 1000 PF
L IN3445 4 | 5ov RY? 165
K g2v,10%| +5V ADT (25v) =10 (sl
3510 3
4w
4
ouTPUT
6
LESS OTHERWISE SPECIFIED, -
S ARE £5%, 1/2W.
'S ARE DC W{TH RESPECT TO CIRCUIT GROUND.
TAGES ARE AT NOMINAL LINE VOLTAGE (1ISV-AC).
D. GOTTLIEB & CO.
e POWER SUPPLY (A2)
UsES ON SYSTEM 80
IR 55 01| E-20922

40




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

3 +?V *3Y CARTZ_ANT4 AIITS AIBTL ay
1\6 14 :{Z T (468 2]z 3\ DS
: 2] 12K " {9
! D R
1 7, 0382
AT - &/
" (NOT USED)
3 w—-{ >o—4 4
4 g +5V DG +5V
tL C4 R4 o (5
T 4TvF 12k cTEY SEATIR Y} o232
2 =10V 5 3 Q3 [\>2
L +5V 3 {>D XX
+5V vz 1 7~ DS54
% g\x SNT405N 7
+5V 3
- o—{>o—18
o +5V
 ce, + Xy
eV TOWF | Ut ﬁgﬁ _lel|g |- 222 5|5 2S5
+.= . |7a00N 1 10 Wy
RI1Z 4 18 ) 5 {>0~— Qs N
3K 1 5 a £\ DS6
7 a1 > N 3>z 9
Soc | us 1 e " -
LMEE5M U3 ya ¥5V
9 SNT490N SNT442N
- o —® 8 b
12 1 12
"%‘WF 13:DC’_ i +5v
L T RS A
BK LY 1" 12K 1 i SRCEE E. DY DY @DS7
12 ® “So—] 4 QT
! D58
2[3]8[7]10 R [N
NOTE * = i “ gy
1.ALL TRANSISTORS ARE MPS-U4S. 5 > Sy
2.ALL RESISTORS ARE £5%, 1/4W. ue "
2, ALL LAMPS ARE MV5752 SNT405N I’gg ololEm@ |54 =\ DS9
9 > 8 )
19 Qs KA
. L 72\ DS10
@
‘ R1,47,1/2W
D. GOTTLIEB & CO. >0 e
v AUX. LAMP.DRIVER BOARD (A12) ‘ STROBED LAMPS
LED DISPLAY STRIP (A13) 13 —{>°~ 12 29PI LOCATED ON
useo ox  GYSTEM 80, GAME #666 FROM (oL Y BOARD
CHRAWN APPROVED | DATE
g2 b arc 2205 E-20925 Tt B geareoro [1 B eo RIP)
AUXILIARY LAMP DRIVER BOARD AUXILIARY LAMP DRIVER BOARD
(A12) COMPONENT LOCATION {A12) PARTS LIST
REFERENCE ~ DESCRIPTION PART NUMBER
O o D = 0 el CAPACITOR, .1 MFD, 100V
Sl CERAMIC RADIALLEAD
R‘[] 1ut U2 1592 c2-c3 CAPACITOR: .01 MFD, 100V
CF§4::) = RADIALLEAD
Q3 ca CAPACITOR, 47 MFD, 10V
fred : —_— = = . , ELECTROLYTIC RADIAL LEAD
e 1C4 [ D — . Q1,03 05, TRANSISTOR, NPN MPS-U45
o O RG s . Q7,09 DARLINGTON
o | |u3 ua S o R1RIZ RESISTOR, 3K OHM, 5%, 1/4 W
c3 o R2, R4, R6,R8,R10 RESISTOR, 12 K-OHM, 5%, 1/4 W
0 5 . R13 RESISTOR, 330K OHM, 5%, 1/4 W
c2o o N— . u1 1.C. 2-INPUT NAND SN7400N
fo ] * o Uz, us 1.C. INVERTER SN7405N
c1 us —] us .C. DECADE COUNTER SN7490N
e ue R1O @QS U4 1.C. DECODER SN7442N
O A8 O us 1C. TIMER LM555N
L3 Rn2 10 POS, SQUARE WIRE FRICTION LOCK CONNECTOR
4 POS: SQUARE WIRE FRICTION LOCK CONNECTOR

LED DISPLAY STRIP (A13) COMPONENT LOCATION AND PARTS LIST

DS! DS2 pS3 0S4 DS5 S DS7 pss DS9
o] (o7
@) @) @) @) O O O @) O rm O
Uil psio
REFERENCE  DESCRIPTION PART NUMBER
DSI1-DS10 LIGHT EMITTING DIODES (LED}.  MV5752 71
R1 RESISTOR 47 OHM, 10%, 1/4 W

41
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