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NOTE

If reading through this manual does not jead to solving a certain
maintenance problem, call Tele-Help™ at the Atari Customer Service
office in your geographical area, as shown in the two maps below.

WEST and CENTRAL U.S.A.
Sales, Service and Parts
Atari Coin-Op Customer Service
1344 Bordeaux Drive, Sunnyvale, CA 94086
Telex 17-1103
{(Monday - Friday, 7:30 - 4:00 pm Pacific Time)

From California, Alaska or

Hawaii, dial {408) 745-2900

area, dial toll-free
(800) 538-1611

From anywhere else in this L,

EAST U.S.A.
Sales and Service Only
Atari Inc,
New dJersey Customer Service Office
44 Colonial Drive, Piscataway, NJ 08854
Telex 37-9347
(Monday - Friday, 8:30 - 5:00 pm Eastern time)

From New Jersey dial

(201) 981-0490

From anywhere else in this area,
dial toll-free {800) 631-5374
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a. introduction

Video Pinball™ is a new one- to four-player video game
designed by Atari. The pinball action is realistically rendered
on the screen such that ball movement is almost exactly that
of the mechanical pin games. Gravity effects slow down the
ball as it veaches its highest point: then the "slant™ of the
playfield causes the ball to roll back downwards with in-

creasing speed.

Video Pinball™



Three special features have been inciuded in this game;
two of them are new technical developments you may not
have dealt with before. The nudge effect of the control
panel {see Figure 1-1) very realistically simulates playfield
shaking and can let a player “rescue” a ball that might other-
wise drain, The effect is accomplished with a conventional
leaf switch: the control panel has three springs that hold the
panel in the normal position.

The second feature is the special playfield printed circuit
board (PCB}; mounted on it are 29 light-emitting diodes
{LEDs) that simulate the lighted star rollovers, targets, and
bonus lights of mechanical pins. If the white video ball
passes over an LED, the latter in most cases will light up.
Normally, LEDs have an extremely long life expectancy:; if
you ever have o replace one of them, the procedure is very
simpte. One of the tests in the self-test procedure causes
every LED to light up; thus you can quickly determine i
any are burned out.

The third feature of Video Pinball'™ i5 a newly designed
mechanical ball shooter. It looks. on the outside, similar to
the conventional rubber-tipped mechanical ones but works
instead on an opto-electrical principle. Inside it is a small
PCB® that includes a photo-sensor. This sensor “sees”
when the light beam has been interrupted by a black in-
dicator flag attached to the ball shooter shaft. The photo
device also senses and the microcomputer determines at
what rate of speed the flag is passing between the two
halves of the sensor. This speed is translated by the
microcomputer system into a certain degree of force: too
little force and the ball will not get out of the ball ramp but
will roll back down to the bottom.

The ball shooter assembly should require wvery linle
maintenance. Only regular lubrication is needed on the
metal shaft. See Figure 3-4 for details on lubricant required.

“Note that this PCB is similar to those used by Atari for
several years in almost afl of its driving games.

b. game inspection

Your new Video Pinball'™ game is manufactured ready
to play immediately after removal from the shipping carton,
Your cooperation is desired in order to supply the final
touch of quality control to your game. Therefore, please
follow the procedures below to ensure that your game s in
perfect condition:

1. Examine all external parts of the game cabinet for
dents, chips, or broken parts.

1-2 Video Pinball™

2. After determining that the game has been received in
good condition, unlock and open the rear access
door. Carefully inspect the interior and werify the
following:

a) Al plug-in connectors are firmly seated.

bl  Remowve game PCB as instructed in steps 2-4 of
Section G of this chapter. All integrated circuit
packages (chips, ICs) in sockets on the game
printed circuit board are firmly seated.

¢} The fuses are all seated snugly in their holders.

d)] Nao harness wires are disconnecled.

2] Mo loose foreign objects should be present,
especially retal objects that could cause elec-
trical problems.

Be sure all the major assemblies are checked. Check the
game printed circuit board {PCBJ. the transtormer {located
on the power supply chassis inside the game cabinet], the
speaker, and player controls. Also, be certain that the TV
monitor is securely mounted.

Nete the location of the game’s serial number—it is on the
metallic tabel in the upper left-hand corner on the back of
the game cabinet. A serial number {not necessarily the same
one) also appears in the corner of the PCB that's comimen
to both edge connectors, inside the game cabinet. (See the
illustration on the inside front cover of this manual ) Please
mention this number(s) whenever calfing vour distributor for
seruice.

c. installation requirements

Voltage Selection

Your Video Pinball™ game is shipped for operation at
110 VAC, 60 Hz.

IF YOUR LOCAL LINE VOLTAGE IS 110 VAC, per-
form the following steps:

1. Measure AC line voliage with an AC voltmeter as
shown in Figure 1.2

2. It AC line voltage is consistenily below 100 VAC,
plug in the black low-voltage connection. on the
power supply chassis. See Figure 1-3.

3. f ACline voltage is approximately 110 VAC, plugin
the orange connection {factory-installed).
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Figure 1.1 Video Pinball™ Control Panel
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Figure 1-2 AC Line Voltage Check
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LINE VOLTAGE-SELECTION
VOLTAGE CCMNNECTOR WIRE COLOR
95 VAC BLACK
110 VAC ORANGE
{installed at 1actory}
210 VAC GREEN
220 VAL RED

POWER-SUPPLY

CHASSIS
VOLTAGE SELECTION
CONNECTOR

2.5 Amp. 125 ¥,

Stow-blaw

8§ Amp. 125 V.
Fasl-Blow

®
O

.d ON/OFF AND
B INTERLOCK
4 SWITCH

POWER
IN

Figure 1-3 Voltage Selection Connectors

IF YOUR LOCAL LINE VOLTAGE 15 NOT 110 VAC,
BUT INSTEAD IS 220 VAC, perform the {ollowing steps:

1. Measure AC line voliage with an AC voltmeter as
shown in Figure 1-2.

2. It AC line voltage s consistently below 210 VAC,
plug in the green low-voltage connection. See Figure
1.3.

3. i AC line voltage is approximately 220 YAC, plug in
the red connection.

Type of Power Cord

Atart has added a strain-reliel cord to your Video Finball
game. The advantage of this type of cord is that if pulled
accidentally, the strain-relief will hold the cord in place at the
cabinet wall. The plastic strain relief “cushions™ the impact of
the shock and prevents the cord from pulling the wires out
of the hamess connector.

1-4 Video Pinball™

Table 1-1 Installation Requirements

POWER REQUIREMENTS
Fower Supply.

TEMPERATURE RANGE
On Location and in Storage.

HUMIDITY RANGE
Relative Humiduy-

1O VAC & 60 He
220WAC @ i He

No lawer than () degrees Calsius
(32 dearevs Fahrenheir)

Mo moge than 95%

LOCATION SPACE REQUIREMENMTS

Hewght:
Wiclih:
TDepth, incl. Ball Shooter:

TV MONITOR

65 58 Inches [168 Cenlimeters)
200 142 Inches (52 Centimeters)
40) inches {102 Centimelers)

23-Inch Black and White,
Wells-Gardner only




d. interlock and power
on/off switch

To minimize the hazard of electrical shock while you are
working on the inside of the game cabinet, two nterlock
switches have been installed. ({See Figure 1-4). One is
located behind the rear access door and one behind the coin
door. These switches remove all the AC line power from the
game circuitry while the doors remain open,

Check for proper operation of the interlock switches by
performing the following steps:

1. Unlock and open the rear access door and the coin
door.

2. Plug the AC line power cord into your local AC
outlet {110 VAC or 220 VAC).

Set the power On/Off switch 1o the “On” position.

Close the access and coin doors. Within approxi-
mately 30 seconds after closing the last door to the
game cabinet the TV monitor should display a pic-
ture.

Slowly open either door to the game cabinet. and
the TV picture should disappear when either the rear
access door or coin door is opened to approximately
one inch.

If the results of step 5 are satisfactory, the interlock
switches are operating properly. If the picture does
not disappear as described, check to see if the cor-
responding interlock switch is broken from its mount-
ing or stuck in the "On” position.

Close and lock both doors.

NOTE:

POWER ON/OFF SWITCH

INTERLOCK SWITCH

WHEN TROUBLESHOOTING W1TH THE DOOR(S) OPEN, YOU MUST PULL IN-
TERLOCK PLUNGER CUT WITH THUMB AND FOREFINGER AS INDICATED BY

DIRECTION OF ARROW.

Figure 1-4 Location of Interlock and Power On/Of Switches
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e. self-test procedure

Video Pinball will test itself and provide data to
demonstrate that the game’s circuitry and controls are work-
ing properly. This procedure uses the TV monitor and the
speaker; no additional equipment is required. See Figure
1-5 for location of the Self-Test switch. To start the pro-
cedure, slide this switch to "on” as indicated in the figure.

See Table 1-2 for further details and instructions on the Self-
Test. We suggest that you run the Selt-Test each time the
coin box is opened.

f. volume adjustment

If volume is incorrect for your location, open the coin
door and adjust the volume control as indicated in Figure
1-5.

VOLUME CONTROL

VOLUME
DECREASE:
CLOCKWISE

SBELF-TEST
SWITCH

Figure 1-5 Location of Self-Test Switch and Volume Control
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Table 1-2 Sell-Test Procedure

Instruction

Result if Test Passes

Result if Test Fails

Open coin doot and set
the self lest side swiich to
on of towards rear of the
gama. Game cyches thry,
all tests automatically, ex-
cept as noted.

1. RAM TEST

No special message: automatically
advances to ROM test.

TV monitor displays a special pattern
and a series of 8 tones will sound off
trepresenting DO thru D7 respectively].
In this series. a high note (beep) means
Ihat bit was comect: a low note or bong
signities an incorrect data Bl

In such a situation this sell-test will stop.
Ter reatar, push the self-test switch to
off, then on again.

2. ROM TEST

Mo special message: automatically
advances ta lght rest.

Manitor will display

ROM () 1

5 50
as an example The top line will show
any numbers from (0 to 7. These come-
spand to the eight 1K blocks represen-
ting ROMs numbered 0 to 7. 10 the ex-
ample abuve. (Fand 7 mean address
2008 and 2400 are next cormen "

The entire self 1esl procedure will work
properly. as long as the highest ROM is
functioning jaddress 3CO0 1o 3FEF).

3. LIGHT TEST

Al lighting w1 the game will be tuened an

(o7 is already on. regardless of whether

thi game is in self-test). This includes:

& AN 20 EEDs anthe playfield display
PCB

* Start hutton LED

» Hurescent attraction ligtit

* Blacklight fulne

* Coin deor price plate Tuah

Cine or inore of the Eonts listed at the
left will be off Check first if that lamp o
LEL =5 burned oul. Then, il any are stil
net funchoming, check to see if all con-
nectors are secure, iF any harness wires
ate damaged ot if the cathode ve ancde
drivers on the game PCB are bad (see
pane 3-5 lor details) .

4. SWITCH TEST
Push and release each of
the following switches:
LED start butten
Right and left
flipper button

Slam switch an coin
deroe

Right and left coin
switch

Nudage switch

Each push and each release will cause a
“popping” saund.

(MORE)

No sound for any switches means the
welurna control, the speaker, o its con-
neclions should be checked. I oniy one
or a few switches produce no sound.
then check the switch for prablems.

For actual part nurbers and locations of all ROM (and PROM) chips. see parts list on page 5-21.

Video Pinbail™ 1.7




Table 1-2  Self.Test Procedure (Continuation)

Instruction

Result if Test Passes

Result if Test Fails

5. BALL SHOOTER
TEST

Puysh the plunger in

several times, waiting

ane-holf second between

plunger activations.

A two-digit hexadecimal number at the
botiom center of the screen will be
displayed. The mimmurn speed will be
displayed as 00: the maximum is 7E.
The slower speeds should produce
readings around 30 1o 40,

Values should be consistent for equal
force on the plunger.

TV manitor will display only one 1wo-
digit hexadecimal nurnber that never
changes. regatdless of the speed at
which vou push the plunger.

“heck the optical sensing PCB mounted
or the ball shooter assembly. the
hamess wires and connectors. Then
check the rircuitry on the game PCB
that reads photo-electrical input from 1he
optical PCB,

Set the seff-test switch to off, or towards you. The fellowing two tests are not part of the game's automatic self-test
procedure, but can be done afterwards by the operator to verify the lockout coil, the credit counter and part of the

audio.

Instruction

Result if Test Passes

Resuit if Test Fails

LOCKOUT COIL AND
CREDIT COUNTER
TEST

Sat the self-test switch
lrom on to off. Then
press either coin switch.

Tripping the coin switch increments the
credil counter by however many digits
the coin mode has been set for. (See
CREDIT display area in the lower left
postion of the TV screen]. At the same
time a low beep or bong as sounded lor
each credir.

When the credits reach @, the game wil
cease 1o recognize anymaore credits, and
the lockout cail will be energized 1o pre-
vent furiher coins from passing over the
coin switches.

Credits will nent be recugnized and
CREDIT display will not be in-
cremented. Also, lockow coil may not
b emergizng and the game may e ac-
cepting more than % eredits’” worth of
COins.

Check the com switch, its inp wire and
the harness wires. Also. examine the
coil and its wiring. I these all check out
then the game PCB is at fault.

AUDIO TEST

Trip the coin switch
several times to register
credits.

Press the LE[D start but-
ton.

You will hear a low beep or bong
sound. as in the previous test, for each
ripping of a coin switch.

You will hear a high beep or bell
sound. up to 4 times {for the 4 players
maxitnum who can play in one game)

Mo bong sound. Sound generator is
probably fauy.

Mo bell sound, Scund generator is pro-
bably fauly.

Play the game to insure
that the remaining
sourdd circuilry is worl-
ing properly.

1.8 Video Pinball™




g. operator options

your game lacation(s). These options are listed in Table 1-3.
They are preset for a certain gare set-up during produc-

tion. To determine how the switches have been set for your 4

game. compare the attract mode with the mformation in
Table 1-3, Operator Option Settings.

To change the togale positions of the switch assembly and

box with many small holes. On ane end of the
assembly is a small PCB with an edge connector com-

The operator options offer maximurn player appeal for ing from the edge of the Video Pinball game PCB.

3. Tum the three individual quarter-turn fasteners on the
RF shield PCB 14-turn to the left or counter-clockwise.
Carefully pull out the game PCB and the RF shield
board together as a unit. These would not normally
need to be separated when merely making option
switch changes.

set the desired options, the printed circuit beard (PCB) must 5. Set the switches for the desired options as listed
be removed according to the lollowing procedures:

Switch the game power on/olf switch to “off” and
open the rear access door.

Locate the radio frequency (RF) shield assernbly im-

mediately inside the game cabinet behind the access
door (see Figure 1-6). This assembly is an aluminum

Table 1-3.

6. Replace both PCBs by following steps 1 through 4 in
revarse order. Do not force or bend the game PCE.
Before replacing, inspect the PCB for damage.

7. Close and lock the rear access door,

8. Plug in the game and verify that all options function by
playing the game.

[
TULSQIMLLT GAME PCB \
Y4 -TURN
FASTENERS

RF SHIELD PCB

Figure 1.6 Location of Operator Option Switches
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Table 1-3 Operator Qption Settings

for Video Pinball™

Toggle No. of DIP Switch on Game PCB

Option {switch is located at position D7) Result
8 7 6 514 3! 2 1
Coin Mode On |On Free Play
On |Off 1 Coin for 2 Players
Off |On 1 Coin per Player
Off  |Of 2 Coins per Player
Game Instruction On | On English
Language On | Off German
Off | On French
Off | Off Spanish
Game Lenath On 5 Balls per Player
Off 3 Balls per Player
Replay Setting On A special of 1 replay allowed.
Match feature on.

Oft No replays allowed: a special
awards 80,000 points in-
stead. No match feature.

Extra Ball Setting On Extra ball allowed.
Oft 50,000 points awarded in-
stead of an extra ball.
Points Required to On 180,000 pts. in 3-ball game
Earn Replay 300,000 pts. in 5-ball game
lignored if switch 3 is off) off | 210000 pts. in 3-ball game

350,000 pis. in 5-ball game

1.10 Video Pinball™




game play

a. introduction

Video Pinball™ has three basic modes of operation: at-
tract, play and self-test. The attract mode is specifically pro-
grammed to attract potential players: similar to mechanical
pin games, its LED rollovers flash on and off in a repeated
sequence.

The play mode begins when the start button is pressed
and ends when the last ball that can be played has drained.
The self-test is a special procedure that checks lor proper
functioning of most of the game’s circuitry, ali the switches,
all illumination. the audio. and the ball shooter system.

Video Pinball™



Figure 2-1

Attract Mode Display

Figure 2.2 Play Mode Display

b. attract mode

The attract mode begins after game power-up., when
exiting from the self-test. and after the end of a previous
game. The red LEDs in the playfield PCB flash in a
repeated sequence to aftract the attention of potential
players. The coins required per player are displayed. as is
the BONUS FOR —{points] phrase. (See the replay level
settings in Table 1-2, Operator Option Settings, for details
on the four possible phrases that could appear.)

After inserting the proper number of coins. the PRESS
START phrase will appear and flashes. If at least one game
has been plaved since the unit was powered up. then you
will also see the phrase HIGH SCORE __ on the
screen. This represents the highest game score attained
since power was last applied to Video Pinball™ or since the
last self-test.

c. play mode

The playerls) now press the start button for the ap-
propriate number of players, and all these phrases dis-
appear. The scoring system is described on the silk-screened
Plexiglas shield.

2-2 Video Pinball™

1. Complete lower 5 drop targets once—EXTRA BALL
light lights up.

2. Complete lower & drop targets twice—SPECIAL light
lights up.

3. Roll over all 5 rollovers: - TWO TIMES BONUS light
lights up.

4. Hit all 3 targels behind either thumper bumper—that
thumper lights up.

5. Complete all 4 upper drop targets-—bonus advance
lights up LED labeled *1", Each subsequent completion
of these drop targets incremenls the series of bonus
LEDs 1o the next number, When bonus #10 has been
completed, it stays lit and the sequence continues with
1 thru 9 again. representing bonus #11 thru 19.

Note that the "special” and extra ball are each awarded in
two different ways, depending on the option switch settings
on the PCB. The special s either one replay or £0.000
points; the extra ball is either exactly that or 50.000 points.
See Table 1-2 for details on how to set the switches for these
results.
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Due to its solid-state electronic circuitry. this Atari unit
should require very little maintenance and only occasional
adjustment. Information given in this chapter and elsewhere
in this manual is intended to cover most servicing situations
that may be encountered at the game site. The procedures
given are in sufficient detail to be understood by a person
with moderate technical background,

Video Pinball™



The exteriors of game cabinets and Plexiglas® panels
may be cleaned with any non-abrasive household cleaner. [f
desired, special coin machine cleaners that leave no residue
can be obtained from your distributor. Do not dry-wipe the
acrylic plastic panels, because any dust can scratch the sur-
face and result in fogging the plastic.

Plexiglas® is a registered trademark of Rohm & Haas
Company.

b. fuse replacement

Video Pinball contains seven fuses, five on the power
supply assembly in the lower part of the cabinet, and two on
the TV monitor assembly. Power supply fuses are accessible
through the access door assembly. TV fuses are also ac-
cessible through the rear access door. Replace fuses only
with the same type as follows:

Wells-Gardner 22V1001 Monitar:
3AG 1.5-amp Slow-blow
3AG 0.75-amp Slow-blow

Power Supply:
Fuses F1 and F2—3AG 3-amp slow-blow, 250 valts
Fuses F3 and F4—3AG 2. 5-amp slow-blow, 125 volts
Fuse F5—3AG B-amp fast-blow. 125 volts

c. control panel access

Prior to replacing either flipper switch or the nudge
switch. either flipper butten, the LED start switch, the
loudspeaker, or any parts of the ball shooter, follow this pro-
cedure 1o gain access to the control panel interior.

1. Remove the screw located at each end of the con-
trol pangl cover.

2. With dlightly moist hands, slide the metal cover towards
you about one inch. Lift it up and remove. As an alter-
nate method of removal, you may insert the tip of a
screwdriver into either hole, and pull the tool towards
Yo,

Flipper and Nudge Switch Replacement

All three of these leaf switches operate on b volts at a very
low current. Therefore. pitting of these swilches would be
extremely rare. Probably the only reason that pitting would
oceur is in very high humidity Iocations,

Don't burnish the switches. Burnishing them removes
their plating, thus increasing the comrosion of the contacts,
The best method of cleaning the switch contacis is to wipe
them with a non-abrasive surfuce. A business card works
great.

To replace any swiich. remove both of its screws with a
flat-head screwdriver, See Figure 3-1. (Note: The right flip-
per switch cannat be removed until you first remaove the ball
shooter assembly. See Figure 3-4 for instructions.

If the white Hipper button itself needs to be replaced, turn
the Palnut with a wrench in a counter-clockwise direction,
as seen from the inside of the control panel. The white
ring on the outside of the control panel should not spin,
due to its design.

NUDGE
SWITCH

Figure 3-1

3-2 Video Pinball™

FLIPPER

TUAN PALN El
SWITCH U ALNUT YO REMOVE

FLIPFER BUTTON

Flipper and Nudge Switch Replacement



LED Start Swiich Replacement 5. Check contacts {push and release the switch button) for

The LED switch on the front of the control panel has a

closed and open continuity.

very low failure rate. In case the switch should ever be 6. If the contacts do not operale sharply or always remain
suspect, first test it. To test the switch perform the following closed or open. then replace the LED switch as out-
steps: lined in Figute 3-2.
1. Remove the wires from the suspected switch,
2. Set multimeter to ohms scale.

Speaker Replacement
3. Set ohms scale to B x 1, then zero the meter.

4.

If the loudspeaker should ever need to be replaced.
removal is very simple. Follow the instructions given in
Figure 3-3. Probably the only cause of speaker tailure is an
electrical short or a ruptured cone, but both of these
fallure modes are highly unlikely.

Connect multirmeter leads to appropriate LED switch
contacts. {See Figure 3-2 for designation of switch con-
tacls and meter lead placement.}

NORMALLY CLOSED

{M.C.) CONTACTS

i '\/’4’( +« Remove ail wires from the suspected switch.
. —‘D+‘"— * Turn the switch counterclockwise while holding
e NC. the cane-shaped nut on the cutside of the
8 R game cabinet.
swiTe i Lo + Install a hew switch using the reverse
TURN ! procedure.
COUNTERCLOCKWISE DOUBLE-PDLE SINGLE-THROW s Reconnact the harness wires,
TO REMOYE (DPST} SWITCH WITH
LIGHT-EMITTING DIQDE INTERNAL LED
ILE.Dy CONTALTS
:qn?grgé;v'rfg: Figure 3-2 LED Start Switch Replacement

1. Unplug both speaker wire
. connactors.
‘f 2. Homove 4 Phillips-head
SCTEWS.
3. Replace speaker. (Mefal
gtill ramains fixed in
place.)

\\\ N
\\\\\\

Figure 3-3 Speaker Replacement
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Ball Shooter Maintenance and Repair

Three areas of the ball shooter assembly would possibly
need attention: the long metal shaft. the two springs on this
shaft, and the optical sensing PCB. Cnly the shaft neads
regular maintenance: lubricate it regularly with a small
amount of silicon grease. (For details see Figure 3-4.}

To replace any of these three parts that are faulty. follow
the removal instructions given in Figure 3-4. When reinstall-
ing the whole ball shooter assembly, make ceriain that the
ground strap and the ground wire are secured to one of the
threaded studs on the cover plate. The braided ground strap
touches an unpainted portion of the metal control panel
cover and is designed to pratect players from electrical
shock caused by an accidental short cireuit in the game.

To replace ball shooter assembly:

1. Unplug Molax cor tor on optical ing PCB.

2. Remove hax nuts and lock washars on all four threaded
sluds inside the ball shaoier cover plate.

3. Pull aif cover plate completely. Slide ball shaoler part-
way info square rear access hole in contral panel. Then
filt assembly upwards and lift out.

4. You can now raplace the ball shoater shafi, the optical
sensing PCB, or aither of 1he springs on the shafl. Note
that two dilterent size springs are used.

5. When raplacing the bali shooter assembly, be sure 1o
also reattach the graen ground wire and the braided
metal ground sirap to one of the threaded studs.

Lubricate the

shaft regulariy

with silicon

grease.

Atari part no. 78-1708.

To replace optical sensing PCB:

1. Hemave both screws, spacers, and washer sats that hold
down the PCB.

2. Remove the printed circuit board. When re-installing a
new oplical senging PCB, ba sure 1o carefully align ¥ so
that the black “flag” passes between the red sensor's
two halvas.

Figure 3-4¢ Ball Sheoter Assembly: Maintenance and Replacement
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d. white fluorescent
light replacement

To replace the white fluorescent tube behind the attrac-
tiort shield, follow this procedure (see Figure 3-5 below):

1. Remove the two Allen-head screws at the top of the
game. They secure the metal retainer for the silk-
screened shield. Remove the retainer strip completely.

2. Tilt the top of the Plexiglas shield towards you. then kifi
it up and out of the bottom retainer strip.

3. Now turn the fluorescent tube one quarter turn in gither
direction. Remove and replace with a new tube. Close
up the game by following these instructions in reverse
order.

e. playfield pcb repair

Figure 3-6 describes the procedure for repairing this
board, namely replacing individual light-emitting diodes.
Although LEDs have an extremely long life expectancy
once burned in, it may still be necessary to replace some of
them.

Howaver, if several LEDs "burn out™ at once. check 1o
see if they fall into any special grouping. The schematic in
Figure 4- 16 shows that if several LEDs are out, the cathode
or anode drivers on the game PCB could be faulty. Six or
eight LEDs out generally means one of the cathode drivers
is bad; three or four LEDs burmed out may mean a bad
anode driver.

Figure 3.5 Fluorescent Light Replacement

1. Remova Plexiglas® shieid,

2. Discanneci the connector in the center of tha PCB.
Careltully lift up the board out of the holes in ithe
playfield. ¥ou will be removing the board by pulling
apari the four “heok and laop™ fasteners.

3. Unsolder any hurned out LEDs (light-emitting diodes)
and replace them with new ones.

4. feplace the PCB by aligning the rad light-emitting
diodes in their appropriate holes. Press down gently
on the lour fagtener areas.

5. HAeconnect the PCB connector. Make sure the blank
position in it [appears as a “missing’”’ wire) is at ihe
right end of ithe connecior.

6. Replace the Plexiglas shield and its retainer strip.

Plexiglas” isa

Company.

gi ad trademark of Aohm and Haas

Figure 3-6 Playfield PCB Replacement

f. blacklight replacemant

If the blacklight tube burns out, replace it with the same
length of tube. Follow the replacement procedure given in
Figure 3.7

Video Pinball*™ 3-5



To replace a burned-oui blacklight 1ube:

1.

Remove the rear access doar fo the game. Band up flap
of playfiald cardboard at the perforation. You do not
need to remove staples from the cardboard.

Turn the blacklight tube 14 turn towards or away from
you. Lilt it up slightly, and then out.

Repiace with a new blacklignt tubs of the sama rating
and tength.

Crosa the rear access door to the game.

Figure 3-7 Blacklight Replacement

g. tv monitor removal

If the tefevision monitor is faulty in any way, you will need

to remove it for servicing. Follow the procedure given in
Figure 3-B. The monitor can then be set on a test bench for
much easier access.

Note that the usual picture adjustments can still be done

with the TV installed. Reler to the Wells-Gardner service
manual that came with your game for complete details on
adjustrments and servicing of this menitor.

h. nudge spring replacament

Tools required: 5/16" nut driver or socket wrench

{ratchet-type}
5/32" Allen wrench

Remove the front Plexiglas shield by first removing
the metal retainer strip at the top of the game,

Remove the silk-screened cover on the conirol panel,

Remove the blacklight fixture at the back of the game.
Shove the hali-silvered mirror backwards about 6 in-
ches.

3-6 Video Pinball™

P

NOTE: In the Video Pinball™ game, the Wells-Gardner hrand
of 23" TV monitor is usad exclusivety.

1.

&

Remave rear access door. Remove the 2 screws from the
raar.

Open the coin door. Remove this screw by reaching
through ihe cain door.

Disconneci the Malex connactor on the rear of the TV
chassis. Than disconnect the conngctars on tha maln
harness and the blacklight harness.

Caretully slids out the monitor, making sure nod to
touch the yoke area. High voftages present at the rear of
the tube can be fatal, Replace the monitar by following
instructians in reversa order.

Figure 3-8 TV Monitor Removal

Disconnect the white Molex commector behind and
slightly below the control panel,

Now remove the nuts and washers lrom the 3 hex-
socket shoulder serews at the battom back of the con-
trol panel. The nuts on these 3 screws should be the
first thing off. and the first on. The nudge springs are
on these shoulder screws.

Remave the top 4 caniage bolts and nuts. while sup-
porting the control panel with your hip.

When replacing the control panel. thread the Molex
connector through the small rectangular hole. Be sure
the harness wires are not trapped on either a carriage
bolt or shoulder screw next to the hole. Install all
seven nuts and washers. Tighten the carriage bolts
first, then the shoulder screws. Be sure nudge switch
can be activated and is not closed when conirel panel
is af rest. When done. the control panel and front of
the game should be parallel.



details of
electronic
operation

The following information provides a detailed descrip-
tion of the game PCB. With this information we provide
block diagrams of many of the circuits. In the block
diagrams we have, for the most part, used the same
blocks in which we divided the schematic diagrams. We
hope that this will aid you in identifying the actual func-

tions of the circuitry.

Video Pinball™
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a. game pcb powar
distribution

See Figure 4-1 for information dealing with the wiring
of the game, the power supply schematic and coin door
schematic. See Figure 4-2 for power distribution informa-
tion on the game PCB.

The game PCB receives unregulated + 10 VDC from
the game Power Supply and develops a +5 VDC
regulated wvoltage at the output of voltage regulator
LM323. The regulated voltage is used for all logic V.. on
the game PCB and optical sensing or steering PCB, ex-
cluding the game PCB's audio amplifier. The audic
amplifier's V is from the filtered + 18 VDC.

Video Pinball™ 4.3
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———) 6MHz
} 1h H HBLANK
2.2 #H —} ¢ —% HBLANK
HORIZONTAL L3 41 h SYtie
12 MHz COUNTER 18H iND
crvsTaL |——— Mo ML ) oo 12H FLIPFLOPS —) HSYNC
¥4 — 161 oM E4, K5
_ﬁ 32H
L Sean 256H ——
-——12eH
— 256H
VRESET
LOAD
VBLANK }vBLMK
VERTICAL CRTER }UBLANK
COUNTER Fi 5
HSYNG F5, H5 3 vREseT
\ vsYNe
/
CLOCK
HESYNG

Figure 4-3 Sync Circuitry
{Part of Game PCB 030845.XX A)

ther shaping of horizontal sync through flip-flop K5
develops HSYNC.

b. sync circuitry

{See Figures 4-3 and 4-4) Vertical synchronization signals are the direct output of

counters F5 and HS. These signals are the result of

6 MHz and horizontal synchronization signals are the
direct output of counters LS, M5 and N6. These signals
are the result of counting the pulses from crystal Y1. Fuy-

4-4 Video Pinball™

counting HSYNC pulses. Vertical synchronization com-
ponents are developed by sync PROM H4 and clocked
through latch F4 by HSYNC,
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Figure 4-6 MPU Schematic Diagram
{Part of Game PCB 030845-XX A}

€. microprocessor circuitry

MPU (Microprocessor}
{See Figures 4-5 and 4-6)

The MPU, at location £1. controls the game play. This
device outputs addresses, reads data instructions, stores
data in the RAM (random-access memory], reads
previously stored data from the RAM, reads switches and
writes to the playfield video, playfield LEDs and audio
circuitry.

9 0 {phase 0). RESET. NMI, and IRQ are the controll-

ing input signals to the MPU which determine its timing,
initialization, and “interrupt” status.

The MPU receives 4H from the Sync Circuitry, condi-
tions the signal and cutputs the @ 2 clock signal that is
critical to the synchronization of the MPU support cir-
cuitry.

The RES signal forces the MPU to reinitialize the
systern when power is initially applied to the game. if
RESET SWITCH SW2 is pressed, or if a program
malfunction ocecurs {when the MPU fails to cutput a
WATCHDOG address before counter A6 reaches the
count of eight).

Video Pinball™ 4.7



The IRQ (interrupt request} pulse input to the MPU is
received by the MP{) 8 times per irame. When the IRQ
pulse is received. the MPU responds by enabling the
playfield LEDs. then writing new data to them.

The small ball shooter PCB generates an NMI clock
signal. This NMI clock results in the MPU receiving a non-
maskable interrupt, The MPLJ then interrupts its ongoing
routine to read the ball shooter.

Address Decoder
{See Figures 4-5 and 4-7)

The Address Decoder enables certain sections of game
circuitry {i.e., RAM, program memory, playfield LEDs,
etc.] when addressed by the MPU, When enabled, data is
transterred between that game circuitry and the MPU.

Table 4-1 is the memory map for the Video Pinball
game. The memory map shows which section of the
game circuitry is enabled by a particular address. Note
that the address is given in both hexadecimal and binary
numbers. In the binary column, an X indicates that it
makes no difference whether that address line is high or
low. The address lines necessary to select a given output
of the address decoder is indicated with ones and zeros.
The actual address lines that are used to address the

selected game circuitry are indicated by As {plural of A},
The R/W column shows that when WRITE (designated
by W} is low, the MPU is writing to the selected circuitry.
When BEAD is low, the MPU is reading the selected cir-
cuitry, The data column shows the data lines {each used
data line is indicated by a D) used in the read or write
operation. The function column defines the purpose of
the read or write operation.

The Address Decoder consists of two decoders, D2 and
L1. Decoder D2, driven by address lines ABUS11 thru
ABUS13. is enabled by B® 2. Outupt signal PFESEL
{playtield select) enables the RAM memary; CUTPUT is
gated with both READ and WRITE. so that either an MPU
input operation or an MPU oulput operation can occur on
this address decode. During the READ cycle of this address
decode, the MPU recognizes the PLUNGER, NUDGE, or
VBILANK inputs.___m {input zero] enables the reading of
player switches; IN1 {input 1) enables the reading of game
option switches; and ROM(} thru ROM3 enables the reading
of program rmemory.

Address Decoder L1, driven by address lines ABUSO
thru ABUSZ, is selected during the MPU's write operation
and is enabled by the gating of WRITE and OUTPUT
signals. When both are low. Decoder L1 is enabled for a
decode output.
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Figure 4-7 Address Decoder and Data Enables Schematic Diagram
{Part of Game PCB 030845-XX A)
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Table 4-1 Memory Map of Video Pinball™
A033268-01 A
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Video Summer

The playfield and ball video is summed at the input of
OR gate B5 and clocked through flip-flop E6 at 2 6MHz
rate. Compaosite sync COMP SYNC is summed with the
video picture at the output of flip-flop E6.

The signal NOTE DVSR LD (note divisor load) loads
new data into the frequency select register of the audio
circuitry; LEDWR (LED write) clacks data into the LED
selection circuit: WATCHDOG resets the watchdeg
counter; BALL POSITION ball position load) loads ball
positicn data into the ball position counters; OUT1 clocks
data from MPU that permits the NMI {non-maskable in-
terrupt of the MPU)) to occur, activates the coin door
lockout coil and selects the octave in the audio circuitry;
OUTZ2 clocks the data from the MPU that turns off the
sound duting the attract mode, turns on the bell sound,
turns on the bong sound, advances the coin door coin
counter and selects the volume of the sound cutput,

Program Memory
{See Figures 4-5 and 4-8}

Prograrm memory consists of either four ROMs (read-
only memory), ROMO thru ROM3; sixteen PROMs
{programmable read-only memory), PROM1  thru
PROMI16; or eight PROMs, PROM1 thru PROMS.

When we begin the production of a new video game,
we generally program our own memory (PROMs) . After
the first few weeks of production, we begin installing
ROM memory in our games. Therefore, when you

received this game, you may have either sixteen PROMs,
eight PROMs. or four ROMs for program memory. In
fact, it is even possible to have a combination of both
ROMs and one or the other set of PROMs in your game.
See page 5-21 in the lllustrated Parts Catalog of this
manual for ROM/PROM equivalent and part number in-
formation.

If a PROM fails, don't crder a replacement PROM
before checking with our customer service peocple. It
might be cheaper to replace that PROM, or set of
PROMs, with a ROM.

The program memory is a sequence of instructions
which tell the MPU how to run the game play, video
display and associated hardware. Each ROM or
equivalent set of PROMs are individually enabled by the
address decoder. In addition to address decoder enabl-
ing. the eight-PROM set is also enabled by ABUS10 from
the microprocessor, while half of the sixteen-PROM set is
enabled by ABUS10, and the other half by ABUSI0.

RAM
{See Figures 4-5 and 4-9)

The function of the RAM is to act as a storage medium,
or temporary storage space, for the information that the
MPU) decides it wants to save, and then later recall. RAM
C3 and FJ is the location of Page O thru Page 3 RAM,
Additional RAM at location D3 and E3 is used specifically
tor storing playfield information. These are enabled by
address signal ABUSI0,
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i Figure 4-9 RAM Memory Schematic Diagram
(Part of Game PCB 030845-XX A)
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d. switch input circuitry
{See Figures 4-10 and 4-11)

The switch input circuitry is controlled by three individual
enabling signals. Two of these signals. TND and TN1, are the
tesults of decoded address signals from the address decoder
D2. The third signal, IN2, is derived from gating READ
signal from the MPU and the OUTPUT signal from the ad-
dress decoder D2, INO enables the reading of the player
controlled switches. IN1 enables the reading of the game
option switches. INZ enables the reading of the PLUNGER
inputs, the NUDGE input. and VBLANK.

The plunger of the ball shooter has a black piece of
plastic (flag) attached to it. When the plunger flag passes

between the first section of the optical coupler {see inset
of Figure 4-11j, the MPU receives a non-maskable inter-
rupt, When the flag passes between the second section of
the optical coupler, the MPU calculates the time between
the PLUNGER 1 and PLUNGER 2 signals received. This
results in the MPU displaying the ball being shot onto the
playfield at a certain speed.

Please note that for the three switch input buffer chips
at A7, B7; and C7 there may be either 2 7405244 or a
7415241 in these locations. As you can see on the
schematic diagram, there are sclder pads and inverters
lor inverting the logic of the 2G enable. If 74152415 are
used in these positions, the solder pad shown shorted on
the schematic is open and the solder pad at the outputs of
the inverters are shorted.

iNp
:i:ENnBLE
1

TRISTATE
GAME CONTROL BUERER
SWITCHES

Ni

ENAELE

TRI-STATE
OPTION BUFFER
SWITCH c7

YBLANK FROM ELRELE

BYNG

NUBGE TALSTATE

BUFFER
BT

FL 2

PLUNGER 1

<8

wPU —
CIRCUITRY I '_) Ll

(Ses Flgure 4-1}

—>o

Figure 4-10  Switch Input Circuitry
(Part of Game PCB 030845-XX A)
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a. vidao intarface circuitry
{See Figure 4-12 and 4-13)

There are two sections of the video circuit. The
playfield circuit produces the flippers, drop targets,
thumnper bumper lights, and ail video messages. The ball
circuit produces the ball image.

Playfield Circuit

Playfield video is produced by a pracess known as
DMA (direct memory access}. DMA is a term used to
describe the circuitry, peripheral to the MPU, which tem-
porarily takes control of the address and data bus to gain
direct access to a portion of the MPU's RAM memory.

The MPU stores data into the playfield RAM during the
write cycle (B® 2 and WRITE are both low). When B® 2
goes high, the DMA addresses the playfield RAM with
horizontal and vertical sync signals {see chips F2 and H3

in Figure 4-6). In other words, the MPLU} writes informa-
tion inte the RAM that defines the plavfield picture, then
sync extracts the information from the RAM at the time it
is actually displayed.

The monitor display is subdivided into small rectangles
called “stamps”. Each “stamp” is eight bits wide by eight
lines high. Stamps are a convenient way for the MPU to
assemble a playfield picture with & minimum of data.

The playfield circuit, when clocked by horizontal sync
component 4H, latches the RAM data at the output of
C4. Five bits of the laiched data directly address the
playfield picture ROMs C5 and D5. Vertical sync com-
ponents 1V, 2V and 4V are Exclusive ORed with 20Q of
latch C4. The outputs of the three Exclusive ORs become
the three lower-order address inputs of the playfield pic-
ture ROMs. If RAM DG is high. then these Exclusive ORs
invert 1V, 2V and 4V, and the stamp is read out upside
down. if RAM D6 is low, 1V, 2V, and 4V are not inverted,
and the stamp is scanned in its normal sequence.
Therefore, the six RAM data bits RAMDO thru

R B - T

L mEELLET

s o R T T

Figure 4-13 Video Interface Schematic Diagram
{Part of Game PCB 030845.XX A)
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RAMDS define the harizontal component of the playfield
scan; vertical sync components 1V, 2V, 4V, and RAM D6
define which of eight lines it is scanning.

The playfield picture ROM data is loaded into shift
register C6, when 1H, 2H and 4H are all high, and
shifted out at a 6MHz rate.

Ball Circuit

When the MPU wants to display a ball picture, it first
loads the vertical position of the ball into counter L2 and
the horizontal position inte counter N2. (Please be aware
that the horizontal and vertical references are to the
monitor in its normal orientation, not on its end as in the
game.) MPU data bits DBUS0 thru DBUS? are loaded
into the counters when BALL POSITION goes low.
These data bits define the placement of the ball within a 2
starnp by 2 stamp “window”.

The location of the 2 stamp by 2 stamp ball window is
determined by the DMA access previously described. When
RAMD7 goes high {indicating that the 2x2 stamp win-
dow is now being scanned), the low BALL BIT enables
horizontal counter N2 and data selector/ multiplexer M2,

This technique results in an 8 8 ball picture which can
be placed anywhere within a 16 % 16 ball window. It allows
the movement of the ball on the screen to appear smooth,
rather than jumping from ene starmp to another.

The data output of PROM M1 is a ball, equal in size to
one stamp, that is contained in 2 2 stamp by 2 stamp win-
dow. The PROM receives sixteen addresses from counter
L2 that defines which line of the window is to be scanned.
Address A4, from horizontal counter N2, tells the PROM
to cutput the left half of the window when low and the
right hall when high. The lower three bits of horizontal
counter N2 select the outputs of the PROM.
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4.16 Video Pinball™

LED

tigm

[TTEES

STaRT




f. led circuitry

The anode driver circuit is controlled by vertical sync
{See Figures 4-14, 4-15 and 4-16) pulses 32V, 64V and 128Y. Each anode driver is turned

on, one at a time, at a

rate of 32V {or every 2 milliseconds).

Two circuits are involved in lighting the LEDs on the The output of decoder Fé tums on transistars Q6, Q7, and
Display PCB. These are the anode driver eircuit and the 9 thru 14 one at a time,

cathode driver circuit.
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The cathode driver circuit is cantrolled by the MPU. On
every falling edge cf 16V (eight times a frame). 1RQ flip-
flop D4 (see Figure 4-6} clocks for a low IRQ output. This
output does two things, it clears the output of cathode
driver latch 43, and it forces the MPU intg its IRQ {inter-
rupt request) routine.

During its IRQ toutine, the MPU loads data. bits DBUSO
thru DBUS3, into latch J3. LEDWR latches the MPU data
bits at the output of iatch 43 and sets IRQ flip-flop D4, clear-
ing the [RQ. If any of the latched logic bits are high. the cor-
respanding cutput of buffer J4 is pulled high by cone of the
pult-up resistors R19 thru 21, and R24. thus turning on the
comesponding transistor,

The collector of each ancde driver transistor is con-
nected to the anodes of up to four LEDs on the LED
Display PCB. Anode 8, the exception, is connected to
three LEDs on the LED Display PCB and the START
pushbutton [.ED. The collector of each cathode driver
transistor is connected to the cathodes of up to eight
LEDs (CATHODE 4 is connected to the cathodes of up
to eight LEDs {(CATHODE 4 is connected to only five
cathiodes on the LED Display PCB and the START
pushbutton LED}. The result is a matrix of LEDs which the
MPLU can individually light by selecting any LED's cathode
while its anode driver is turned on.

g. audio circuitry

{See Figure 4-17 and 4-18)

There are three audio generators in the audio circuitry:
1} the game scund generalor, consisting of data selec-
tor/ mubtiplexer N4, flip-flops M4 and N5, programmable
counters K4 and L4, laich L3 and associated gates: 2) the
bell generalor, consisting of counter H6 and transistors
15, Q17 and Q18; and 3] the bong generator, con-
sisting ol AND gate M6. All three audio generators are
summed al the input of amplifier E8. Each summed
audic input is decoupled through capacitors C44 thru
C48, During the altract mode, audio amplifier EB is
disabled by the ATTRACT signal through transistor Q16.

The MPU sets up the game audio generator by latching
the counter frequency data into L3, which in turn con-
trols programmable counters K4 and L4.

Next the MPU outputs an address that results in an
QUT! output from address decoder L1. This signal
allows the MPU 1o latch data bits DBUS{ thru DBUS2 at
the output of latch N3 (see Figures 4-6 and 4-7). Signals
OCTAVED thru OCTAVEZ select one of the various fre-
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Figure 4-17 Audio Circuitry
{Part of Game PCB 030845-XX A)
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Figure 4-18 Audio Schematic Diagram
{Part of Game PCB 030845-XX A)

quency inputs to data selector/multiplexer N4. Flip-flop
M4 divides the selected frequency by a factor of three.

This frequency is then used to clock counters K4 and
L4. This technique of varying the clock frequency to
counters K& and L4 allows the MPU to determine the
“octave” in which the previously selected “rnote” is
played.

There is no output from the game sound generator
unless the MPU outputs an address that results in an
OUTZ signal from address decoder M3, This allows the
MPU to select a volume output through data bits DBUSO
thru DBUS2 ({see Figures 4-6 and 4-7). Data bits VOLO
thru VOLZ are applied to the inputs of AND gate Mé.
The outputs of the AND gate are summed at the volume
control through binary-weighted summing resistors R14,
R16 and R17 [voltage output through R14 is one half of
output through R16. Voltage ocutput through R16 is cne
half of output through R17),

The beil generator is enabled when the MPU outputs
the address and data that results in a high BELL signal
from latch M3. When BELL goes high, transistor (315

4-20 Video Pinball™

conducts, resulting in the charging of capacitor C50.
When C50 charges, transistor Q18 is biased on. When
the BELL signal goes low, counter H6 begins to count
and divides the HSYNC frequency by a factor of sixteen,
With every positive pulse at the QA output of counter
H6. transistor 17 conducts. With the BELL signal low,
capacitor C50 begins to discharge through resistor R39
{time conslant of R39/C50 combination - 1 TC equals 1
second). The resulting output of transistor Q17 is approx-
imately 980 Hz within 2 diminishing amplitude envelope.

The bong generatar is turned on when the MPU outputs
the address and data that results in a high BONG signal
from latch M3. When BONG goes high. the approximately
250 Hz output of AND gate M6 is applied to the audio
amplifier through resistor R15.

Audio amplifier E& amplifies the audio generated by
the previously mentioned circuit. The amplification {or
volume) is controlled by the on-board volume control
potentiometer, R13. The PCB audio output is also ap-
plied across a second volume control, conveniently
located inside the coin door.



illustrated

parts catalog

The purpose of this chapter is to provide you with the
necessary information for ordering replacement parts for the
Video Pinball™ game.

When ordering parts from your distributor, give the part
number, part name, applicable figure number of this
catalog. and serial number of your game. This will help to
avold confusion and mistakes in your order. We hope the
results will be less downtime and more profit from your
game.
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rigure 5-1 Final Assembly

Parts List
ltem Part Number Qty. Description
1 AQ33792-01 1 Cabinet Assembly
2 AQ33823-01 1 Monitor Support Weldment Assembly—see Figure 5-5
3 A034178-01 1 Control Panel Assembly—see Figure 5-2
4 AC033813-1 1 Rear Door Assembly
5 A(33809-01 1 Fluorescent Light Board Assembly, Lower (blacklight)
6 A033811-01 1 Fluorescent Light Board Assembly. Upper
7 A{30867-01 1 R.F. Shield Enclosure Assembly
8 ADO7197 01 1 Type "B" Power Supply Assembly—see Figure 5-4
9 AQ07902 .M 1 Cash Box Assembly
10 AQ0S083.01
thru -Q7 1 Coin Door Assembly—see Figure 5-8
11 A033016-01 1 Power Cord Assembly
12 03362201 1 Shield. Monitor W/ Graphics
13 033780401 1 Retainer, Monitor Shield, Lower
14 03378101 1 Retainer, Moniter Shield. Upper
15 A034028-(2 1 Harness (Main) & Component Assembly
16 A034029-02 1 Harmess (Top) & Component Assembly
17 0687001 1 Coin Box Bracket
18 009952-01 i Switch Cover. On-Off
19 00788202 2 Switch Cover, Intetlock
20 Al34173-01 1 Playfield Assembly—see Figure 5-6
21 033796-01 i Mirror
22 13379701 i Bracket. Swilch, Activator
23 (030868-01 1 Connector Mount with pin
24 46-2013002 Z Fuse, 3-Amp. slow-blow [power supply fuses F1 and F2)
27 78-67032 AR Tape. Black Paper (2" wide}
28 AQ30845-01 1 Game Board PROM
29 Al34036-01 1 R.F. P.C.B. (End Board) —see Figure 5-12
3 72-14065 4 Serew, Mach, Pan-Head Phil. #4-40 x 3/8"
32 82-8016 4 Screw. Button-Head. Socket Cap #10-32 x 1.00 {Blk)
33 75-040 4 Washer, #10 Split Lock
35 75-0155% 10 Washer, Flat 14"
36 75-55168 4 Bolt, Camiage 4720 x 1,007
37 75.9905(55 10 MNut, Lock. Shaliow Pattern V4"-20
38 72-6812 11 Screw. Self-Tapping. Pan-Head Phit, #8 x 34"
39 72-6610 28 Screw. Self-Tapping, Pan-Head Phil. #6 x 5/8"
40 72-6620 4 Screw. Self-Tapping, Pan-Head Phil. #6 x 144"
41 78.25002 1 Tie Wrap, Screw-Down
42 82-1824 4 Serew. Wood. Flar-Head, 8 x 1147
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Figure 5-2 Control Panel Assembly

Parts List

ftem Part Number Qty. Description

1 AD34176-01 1 Caontrol Panel Sub-Assembly

2 033779-01 1 Cap, End. Control Panel (Left)

3 03377902 1 Cap. End, Control Panel {Right

4 033621-M 1 Panel W/ Graphics. Console, Top

5 AQ33550.01 1 Ball Shooter Assembly, Optical—See Figure 5-3
6 A033591-01 1 Plate Assermnbly, Front

7 AD20855-01 2 Flipper Button Assembly

8 020893.01 3 Switch

o 48-004 1 Speaker. 5"

10 000869-01 1 Speaker Grill

11 001856-011 1 Bushing. Aluminum

12 62-002 1 LED Switch. Lighted

13 033802-01 1 Hinge. Cansole

14 021105-01 3 Header Plate. Leaf Switch

15 726812 13 Screw. Self-Tapping. Pan-Head Phil.. #8 x 33"
16 72-64245 6 Screw, Self-Tapping, Pan-tlead Phil., #4 x 1147
17 750445 6 Washer, Split Lock, #4

18 759105 5 Nut, Hex, #10 32

19 750408 5 Washer, Split-Lock. #10

20 7377015 4 Rivet. 3/16" x 68, hlack

21 7266105 7 Screw. Self-Tapping Pan-Head Phil.. #6 x 5/8"
22 82.8014 2 Serew, Button-Head, Socket-tHead, #10-32 »x [.00"
23 75-5518B 4 Bolt, Carriage, Black Oxide 1/4-20) x 114"

24 75-0195 10 Washer, Flat, 5/16"

25 759145 4 Nut, Hex, 14-20

26 35-G15285 3 Screw. Shoulder, Hex Hd. Socket. 57167 x 175"
27 78-3002040) 3 Spring

28 75050 2 Washer, Lock. Imernal Tooth, 710

29 75-045 a4 Washer, Split, Lock, 14"

30 75-015% K} Washer, Flat, 14"

3 A(G34031-01 1 Ground Strap

32 T8-6500802 AR Tape. Foam, Adhesive (17" Lg.)

33 786900402 A/R Tape. Foam, Adhesive {157 La.)

34 A034030-01 1 Control Harness Assy,

35 75-07054 1 Washer, Flat. Nylon ID=_470"/00= 968" x .075" thick
36 75-9910N0 2 Palnut, 5/87-11

37 759905055 3 MNut, Hex. Self-Locking, Steel L4-20
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Figure 5-3 Optical Ball Shooter Assembly

Parts List

Item Part Number Q. Description

1 A033592-1 1 Plunger Assy

2 89-14110001 1 *0" Ring

3 (33593-01 1 Guide

4 A033594-01 1 Bracket, Weldment

5 72-18085 2 Screw, Machine, Pan-Head Cross-tecessed #8-32 UNC 2A x 147

cadmium-plated steel

6 75-058 2 Washer, Lock. Internal Tooth, #8

7 (133595-01 1 Flay

8 73-3006 2 “E" Ring for 3/8" Dia. Shait

9 033596-01 1 Spring, Return

10 73-3026 2 “E” Ring for 1 3/8" Dia Shaft

11 75-07020) 4 Washer, Special Flat

12 033597-01 1 Spring. Thrust

13 A00%060-03 1 Board, Assy.. Steering, consisting of the following:

13a 009061-01 1 P.C. Board

13b 78-13024 A/R Epoxy, Deveon 5 Minute”

13c 10.53%2 2 Resistor, Carbon Composition, 14W, b% . 3. 9K Ohm R14.15
13d 10-5331 4 Resistor. Carbon Composition, 14W, 5%, 330 Ohm  R1{-13
13e 10-5471 s Resistor. Carbon Composition, 1aW, 5% . 470 Ohm  R7.8
1M 27-250104 1 Capacitor. Ceramic Disc. . 1uf, 25V 2
13¢ 29.046 i Capacitor, Tant., 10uf, 20V Cl
13k 34-2N3643 2 Transistor, 2N3643 Q1.2
13i 79-58005 1 Connector. 10-Pasition

13 030369-01 1 Optical Coupler

14 759145 2 MNut. Machine, Hex. #4-40 UNC-2B Steel Cadmium-plated

15 75054 4 Washer, [Lock, Internal Tooth. #4

16 75-0348 2 Washer, Flat, #4

17 74-2408P 2 Spacer

18 72-14165 2 Screw, Machine, Pan-Head, Crossrecessed. #4-40 UNC-24 x 17

steel cadmium-plated
19 AQ33598.01 2 Bearing Assy.
20 006127-06 2 Bumper

0 AArTet O s ansen oy
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BOTTOM VIEW

Figure 5-4 Type B Power Supply Assembly
ADD7197-01 3
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Figure 5-4 Type B Power Supply Assembly

Parts List
Item Part Number Qty, Description
1 AQ09266-01 1 Power Supply Base Weldment Assernbly
2 AJC6ER6-01 1 Transformer Termination Assembly, *Type B
3 29.053 1 Capacitor, Sprague Electrolytic 26,000 uf @ 15V
4 78.705015C 1 Bracket, Capacitor Mounting, Sprague #4586 48
5 AQNB555-01 1 P.C. Board Rectifier
7 754411004 5 Fuse Holder, Panel Mounting
8 41-2003 1 Filter. Power | ine. 5 AMP
9 AQ06958-01 AR WVoltage Selection Block, 95V (black)
10 A006958-02 A/R WVoltage Selection Block. 110V {orange)
11 A006958.03 AR Voltage Selection Block, 205V (green)
12 ADDGS58-04 A/R Voltage Selection Block. 220V {red)
13 78-2708 1 Grommet. Plastic
14 72-18105 9 Screw, Pan-Head, #8-32 x 5/8"
16 75-048 9 Washer, Split Lock, #8
17 759185 9 Nut, Hex, %8
18 751185 8 Washer, Flat, 78
19 AD07192.01 1 Power Switch Termination
20 AD07444.01 1 Power In Harness
21 46-203801 1 Fuse. 8-amp, 125V, 3 AG Fast-Acting
22 46-201251 2 Fuse, 212-amp. 125V, Slow-Acting
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Figure 5-5 Monitor Support Weldment Assembly
A033823-01 C
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Parts List

Itern Part Number Qty. Description

1 92.040 1 Monitor. Wells-Gardrer 237 Model 221101

2 03378201 1 Weldment. Monitor Suppont

3 03382701 2 Bracket. Manitor Mount

4 75-5112 4 Bolt, Camiage, #1024 x 33"

5 750105 4 Washer, Flat. =10

6 75-040 4 Washer, 5plit-Lock. =10

7 759115 4 Nut. Hex-Head. ~10-24

8 82-406 2 Eve Bolt, *14-20 x 2.00"

9 750155 P Washer, Flat, #1i

10 75-045 2 Washer, Split-Lock, %4

11 759155 2 MNut. Hex-tlead, #:4-20

12 72-68125 2 Screw, Self-Tapping. Type AB Pan-Hd. Phil. Steel *8 x 34"
13 006319-03 1 Copyright Decal. 1978
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Figure 5-6 Playfield Assembly
A034173-01 B
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Parts List
Item Part Number Qiy. Description

1 AD34174-01 1 Playtield Sub-Assy.. consisting of the following iterns:
1a 034172-01 1 Playfield Island Fabrication with Graphics
1b 034171-01 1 Playfield Bage Fabrication with Graphics
1le 78-67006 A/R Tape, Paper, Black [3/8" Wide)
2 A033268-1 1 LED Digplay Board
3 034310.01 4 Hook Fastener with Pressure-Sensitive Adhesive 15787 x 5/87)

A\
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Figure 5-7 LED Display Board Assembly
AD33268-01 A
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LEDE [:l
Parts List
Itern Part Number Qty. Description
1 033269-01 1 P.C. Board
2 38-MV5053 29 LED. Onto-electric Red LEDI-LED29
3 79-58150 1 Header. 12-Pesition
4 034311-01 4 Loop Fastener, with pressure-sensitive adhesive. 5/8" x 5/8

5-12 Video Pinball™
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Figure 5-8 Coin Door Assembly A009083-01 thru -07 F
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Figure 5-8 Coin Deor Assembly

Parts List
[tem Part Number Qty. Description
1 ADO7637-01 1 Front Bezel Assy, —Used only on -01 Coin Door Assy, (25& )
AQDT637.02 Ref. Front Bezel Assy.-—Used only on -02 Coin Door Assy. (5 Fr)
AQ07637-03 Ref. Front Bezel Assy. -~ Used only an -03 Coin Door Assy. {1 DiM)
ADO7637-04 Ref. Front Bezel Assy. —Used only on -04 Coin Door Assy. (1 Krj
AQ07637-05 Retf. Front Bezel Assy. —Used only on -05 Coin Door Assy. (100 Y}
AJ07637-06 Rei. Front Bezel Assy, —Used only on -06 Coin Door Assy. (10 pence)
AQQ7637-07 Raf. Front Bezel Assy. .- Used only on -07 Coin Door Assy. {20¢ Australian)
2 75-9165 4 Nut, #6-32
3 A030362.01 1 Coin Lock-Out Assembly
4 A007640.01 2 Coin Switch Assermnbly
5 A002465-01 1 Coin Counter Assembly
& 320.01 I Coin Door Weldment
7 M341-1 2 Secondary Coin Chute
8 (344-01 1 Key Loop
9 (4340-01 2 Spring Retumn
10 4337-M 2 Bracket, Wire Form
11 004338-01 1 Lock-Out Wire Form. R.H.
12 O04336-01 1 Lock-Out Wire Form, L.H.
13 004326-01 2 Buttan, Scavenger
14 75-046 4 [ock Washer, 76
15 00690401 2 Spacer
16 007359.01 1 Lamp Socket
17 70-11-47 1 Larnp
18 73-3008 2 Retaining “C” Ring. Truarc #5103-25
19 75-9914001 4] Self Threading Nut, Tinnerman *5KR 188006
20 75-0265 4 Washer, “6
21 75-00516 13 Kepnut. Style B42, Steel, #6-32
22 (00862901 2 Spring
23 71-2118 i Lock Assembly
24 71-1225C10) 2 Coin Mechanism for American Quarter Only
71-125FB Ref. Coin Mechanism for Belgian 5 Franes Only
71-1206MG Ref. Cain Mechanism for German Mark Cnly
71 1201KS Ref, Coin Mechanism for Swedish Krona Only
71.1201YJ Ref. Coin Mechanism for Japanese 100 Yen Only
71-1210PE Ref. Coin Mechanigm for English 10 Pence Only
71-1220CA Rel. Coin Mechanism for Australian 20-Cent Piece Only
25 00772301 1 Plate. Anti-Probe
26 AQ07638-1 1 Switch Assembly, Slam
27 A6921-1 1 Harness Assembly
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Figure 5.9

Lower Fluorescent Light Board Assembly
AD33809-01 A

o 6.0
. ; : XD (2 s
i i ¥ ﬁ e
I ¥ o ﬂﬁ\ﬁ
;B
—
i

COVER NOT SHOWN

FOR CLARITY

Parts List
Item Part Number Qty. Description
1 03380801 1 Light Board. Lower
2 AQ08860-01 1 Assy.. 187 Fluorescent [Black Light}). consisting of the {ollowing:
2a $3.109 1 Simkatr Fluorescent Fixture 187
2b A005453.01 1 Fluorescent Light Harness 18"
2c 78-2652 1 Grommet. Rubber
2d 79-561816 2 Wire Nut, 1deal 71-8
Ze 78-24001 A/R Tie Wrap
3 726810 2 Screw, S.M.P. Hd. Phil. #8 x 5/#"
4 75-0105 2 Washer, Flat. #10
5 70-308 1 Tube, 18" Flucrescent {BLB)
6 4911006 2 Lamp Socket Clip

A\
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Figure 5-10 Upper Fluorescent Light Board Assembly
A033811-01 A

eg
Parts List
Itern Part Number Q. Description

1 033810-1 1 Light Besard. Upper
2 AQ03495-01 1 Assy., 18" Flucrescent
2 AQ05495-01 1 Assy.. 18" Fluorescent {white} — consisting of the following:
2a 93-104 1 Gibson Flucrescent Fixture 18 inch
2b 70-303 1 Flugrescent Tube 18 inch {or Equivalent}
pida A005493-01 1 Fluorescent Light Harness
24 78-2652 1 Grommet. Rubber
2e 78-24001 A/R Tie Wrap
21 79-561816 2 Wire Nut, ldeal 71-B
2n 09.11006 2 Lamp Socket Clip
3 72-6810 2 Screw. 5 M.P. Hd. Phil. #8 = 5/8"
4 75-0108 2 Washer, Flat, ~10

ATARI'
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Figure 5-11 Video Pinball PCB Assembly
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Figure 5-11 Video Pinball P.C. Board Assembly

Pans List
Item Part Number Qty. Description
1 03084601 1 P.C. Board
2 105101 4 Res., Catbon Comp., 5%, 4W, 100 Ohm R1. 3,4. 5
3 10-5181 I Res., Carbon Comp.. 5%, 4W, 180 Ohm R36
4 10-5331 i6 Res.. Carbon Comp., 5%, 14W. 330 Ohm RS, 9, 11, 12.
1930
3 10-5821 1 Res.. Carben Comp., 5%, 1AW, 820 Obm R35
6 10-5102 4 Res., Catbon Comp., 5%, W, LK Ohm R2. 6. 37, 10
7 10-5562 1 Res.. Carbon Comp., 5%, LWW, 56K Ohm R40
8 10-5103 26 Res.. Carbon Comp.. 5%, "4W, 10K Ohm R7, 14, 15, 18,
38, 41, 43-61,
63
9 105223 1 Res., Carbon Comp., 5% . 14W. 22K Ohm K16
10 10-5473 2 Res.. Carbon Comp.. 5%, W, 47K Ohm  RI17. 42
11 11-5220 4 Res.. Carbon Comp.. 5%, 14W. 22 Ohm  R31-34
12 19-315503 1 Trimpol. Vert., 50K Ohm R13
13 19-B8MAP() 1 Res.. Power, Wirewound, 4 Ohm, 10W R&62
14 1351056 1 Res., Carbon Comp., 5%, V4W, IM Ohm K39
15 10-52P2 1 Res.. Catbon Comp., 5%, W, 2.2 Ohm  R64
18 24-250105 2 Cap.. Flectrolytic, 25V, 1uf ChHO. 53
19 24-250477 1 Cap.. Electrolytic, 25V, 470uf <le
20 24-250108 1 Cap.. Electvolytic. 1000t h9
21 24-250478% 1 Cap.. Electroiytic. 4700uf C63
22 27-250102 1 Cap.. Ceramic Dis¢, 25V, .001uf Cha
23 27-250103 2 Cap.. Ceramic Dise, 25V, 01uf Col, 62
24 27-250104 44 Cap.. Ceramic Disc, 25V, 1uf C1.15. 17.38.
a0.44. 4647,
54, 56, 57. 60,
Bl
25 27-250224 3 Cap., Ceramic Disc, 26V, .22uf Ca5, 48, 49
26 28-1011101 1 Cap.. Mica, Dipped. 100V, 100pf C39
32 31-1N914 1 Diode, 1N914 CR1
33 31-1Na00] Z Diode, 1N4001 CR2. 3
3R 33-2N3644 9 Transistor, PNP, 2N3644 Q6, 7, 9-15
39 34.2N3643 7 Transistor, NPN. 2N3643 )35 8 16-18
40 34.2N5190 i Transistor, NPN, 2N5190 o3|
41 F1-2Moida 1 Transistor, NPN, 2N60d4 Q2
46 37741800 1 Integrated Circuit, 74L500) AS
47 37.74L502 1 Integrated Circuit, 74L502 E4
48 37.74H04 1 [ntegrated Circuit, 74H04 Lo
49 37-741 S04 2 Integrated Circuit, 74L504 Ad, Do
50 37-7407 1 Intearated Circuit, 7407 J4
51 37-74L.508 1 Integrated Circuit, 74L508 M6
52 37.741510 1 Integrated Circuit, 74L510 B4
53 37741514 1 Integrated Circuit, 74L514 B6
H4 37.74L532 3 Integrated Circuit, 74L532 E2, BS K6
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Flgure 5-11 Video Pinball PCB Assembly, continued

Parts List

ftem Part Number Qty, Description

55 37-74L842 3 Integrated Circuit, 741.542 L1. D2, F6

56 37-74L574 5 Integrated Circuit, 74[.574 D4, M4, K5,
N5. Eb

57 33-741.586 1 Integrated Circuit, 74LS86 F5

58 37-741.5580 1 Integrated Circuit, 741590 Ab

59 37-741.593 1 Integrated Circuit, 741593 He

60 37-74L5151 2 Integrated Circuit. 745151 M2, N4

61 37-74L5161 7 Integrated Circuit, 7415161 K4. L4, F5,
H5. L5. Mb,
NG

62 37-74L5166 1 Integrated Cheuit. 74L5166 b

63 37-7415174 1 Integrated Cireuit. 74L5174 J3

64 37-74L5175 1 Integrated Cieuit, 7415175 F4

65 37-741.5191 2 Integrated Circuit, 74L5191 L2, N2

66 37-74L.5244 6 Integrated Crcuit, 7405244 1. H3. K3.
AT BY. CT

67 37-741.5245 1 Integrated Circuit, 7415245 B3

68 37-LM380N I Audio Amplifier, LM380 E&

69 37-LM323K 1 Regulator. +5V. LM323K

70 37-74L5157 1 Integrated Circuit, 7415157 F2

71 37.74LS273 4 Integrated Circuir. 741.5273 I3, M3 N3
Ca

74 62.001 1 Swilch, SPST. Momentary {SW2}

75 66-118P1T 1 Switch, SPST x 8, DIP (SW1) D7

80 72-1608C 2 Screws, Pan-Head, Phil.. #6.32 x 12" CRES

41 75-016C 2 Washer. Flat, "6, CRES

82 75-056C pA Washer, Lock, Int. Star. %6, CRES

83 75-816C 2 Nut, Hex. #6.32, CRES

84 78-06001 1 Heatsink (LM323K)

87 78-16005 1 Silpad [LM323K}

88 79-42CAH) 1 Socker, 40-Pin. Medium Insertion Yorce C1

92 90-102 1 Crystal, 12.096 MHz Y1

96 90-6010 1 Microprocessor. 6502 C1

97 9(-7033 4 RAM, 2114 C3. D3, B3, F3

101 15402-01 1 Sync PROM (825129) H4

102 034257-01 1 Viden PROM (251233 M1

103 (34258-01 1 Playfield 1 (825131} C5

104 (34259-01 1 Playfield 2 (825131} 5

For remaining memory componenis and their
part numbers, see next page.
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Figure 5-11 Video Pinball PCB Assembly, continued
Parts List

Memory Equivalency Table
and Part Numbers

¥ circuitry is faulty, self-
test will display the fallow- 01 P.C. Board 01 P.C. Board -02 P.C. Board
ing message during ROM uwiing 1K » 4 PROMs using 2K« 4 PROMs using 4K x & ROMs
test;
Adddiress 20K Z3FF (MSE; KO
ROMD (34237010 Sdiiress 2000 2TFF K{
Address 223K [LSB1 J7K0 A2 1
U3 01 Mudddress 2000 27EF Mo
Address 25{4} 27FF (M5B EO0 1134203401
ROM 1 [144:4422.011 Auldress ZD0KL2FE] (LS EO
Acddress 2A00-27FF (LSB) G (320, 01
addan (0]
Acldress 2R00-38FF M8 HAL
13244943, Achdress RSB MSH HAL
K2 Acidracs 2800 ZJBFF 5B HO 1E3d2ed
(144 .430).105 Address 2N BRI H2
Adedress 2000 2FFF (M= H1 A2 01
(342650 (1] Adldies 2R00ZEFE LsBEy o HI
ROM3 Addrens 2000 20601 TS CO 320 L
(0244901
Addness 000 33FF (Ma: K]
ROM 4 34247 (01 Aciulresy 3000 $FRE IMSE KI
Peledrens WERLARE] Lsid HeI0 (520200
(g3 11 Acldress IANL3TFE J2
Advess 300 370 MSE: EL 5L RS
ROMS 2N ] Suldross LSRR D SEY k1
Audihiess FHNLITEF (L53) aD [EH1207 it
1133286 111
Aldress 30 3HFE M5H J7KL
ROM 6 SRy AN Auluinies R0 AEFE MBH JAKL
Addres- 33 3B L5810 FO RS PR
1034207411 Puledriess 3HIR-SFFH K2
Auldress SCHE AT MBS FL 3250011
V25T 0E Sucllriss H0OCEFL S Fi
ROM7 Auddriss 3UU0SFFF JLSE BO (VR 2t 13}
4GAL01

o AWarner Commnnicatnns Comprary
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Figure 5-12 RF Shield Board Assembly
A034036-01 A

3PL

Parts List
ftem Part Number Qty. Description
1 030835-01 1 P.C. Board
2 2D-1016 30 Capacitor, Monalithic. . 1uf, 50V
3 41-3003 22 Inductor, 100 ph
4 52.003 7 Jumper, 600" Centers
5 75-E6106081 3 Wingscrew, #6-32 « 15"
6 75-992302 3 Fastener, 1/4-Turn, #6-32, Nylon
7 79-517222 1 Connector. P.C. Mount. 44-Pin
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