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LOCATION SETUP

A. INTRODUCFION

SUPER BUG is a one-player driving game de-
veloped by Kee Games. The game is packaged in a
distinctively styled upright cabinet that rests dircctly
on the floor. A 23-inch TV monitor is mounted in the
top front of the cabinet, with the monitor viewing
screen slightly tilted from the vertical. Player-
operated controls are mounted directly below the TV
monitor viewing screen on the front of the game
cabinet. The controls consist of a steering wheel, a
four-speed gear shifter, an accelerator foot pedal, a
pushbutton for track difficulty, a start pushbutton,
and a pushbutton for high score reset.

Two identical coin mechanisms are mounted on
the lower front center of the game cabinet, below the
steering and shifting controls. Either of these two
mechanisms can initiate play. The cash box is located
behind a locked access door below the coin mecha-
nisms.

The player’s objective is to manipulate the Super
Bug along the track in a race against time. The player
must aveid sliding in oil pools in the road, or drop-
ping into sand pits, as well as avoiding other cars,
while keeping the Super Bug within the boundaries
of the road.




Acceleration is as in a real car. Start out in any-
thing but first gear and the car accelerates slowly.
Once the car is moving, shifting into progressively
higher gears increases the speed of the car. if the car
goes into an oil slick or sand pit, it slides, with sound
of sliding from the game cabinet speaker. If the car
drives into a track boundary, a tree, or another car, a
crash sound will be heard from the game cabinet
speaker and the TV monitor viewing screenwill flash.

B. UNPACKING INSTRUCTIONS

Examination for Shipping Damage

Before shipment from the factory, components
and subassemblies of each game are carefully
checked for proper operation. However, during
shipment some adjustments may have changed or
parts may have shaken loose. Upon removing the
game from the shipping container, first examine the
exterior of the cabinet. Check for dents, chips, or
broken parts. Then open the rear access panel and
examine the interior of the cabinet. Any shipping
damage, such as a dented, cracked or broken
cabinet, or sub-assemblies broken or loose, etc.
should be reported immediately to the shipper and to
Kee Games.

Mechanical Inspection

After determining that the game has been re-
ceived in good condition, carefully inspect the inter-
ior parts and verify that;

{a) All plug-in connectors are firmly seated.
tb) The fuses are all seated in their holders.

{c) No harness wires have become disconnected or
pulled loose.

{d) No loose foreign objects are present, especially
metal objects that could cause electrical prob-
tems.

Be sure all major assemblies are checked. Check
the game printed circuit board (PCB), the trans-
former, the two coin mechanisms, the speaker and
fluorescent light, the player controls and the TV
monitor chassis.

Do not go on to the remaining paragraphs of this
section until the above mechanical inspection has
been carefully completed.

€. INSTALLATION REQUIRE-
MENTS FOR SUPER BUG

Requirements for installation of Super Bug are
listed in the following paragraphs:

Power Requirements

Atari ships Super Bug for domeslic operation on
110 VAC, rated at approximately 150 watts. The game
can be changed to operate at 95 VAC, 205 VAC, or 220
VAC by unplugging the Molex connector plug (see
Figure 1 for location of plug), and plugging in an-
other Molex connector plug.

Temperature Range

Location and storage temperatures should not
be below 0 degrees Celsius (32 degrees Fahrenheit)
and na higher than 49 degrees Celcius (120 degrees
Fahrenheit).

Humidity Range
Relative humidity for location or starage should
be no more than 95%.

Location Space Requirements

Super Bug requires a minimum of 168 centime-
ters (66 inches) of vertical clearance, a minimum of 65
centimeters (25.5 inches) of width clearance, and 175
centimeters (69 inches) of depth clearance. Depth
clearance includes 61 centimeters {24 inches) of
player space.

Type of Power Cord
Kee Games has added a  strain-relief power
cord to Super Bug.

Interlock and Power On/Off Switches

Kee Games has installed two on/ofi switches, as
shewn in Figure 2. To minimize the hazard of electric
shock while you are working inside the game cabinet,
an interlock switch is located at the rear access door.
This switch completely removes all power from the
game while the rear access door is open.

So that you can conserve energy, a power onfoff
switch has been added to the power circuitso you can
turn the game off during closing hours. This switch is
concealed above the accelerator foot pedal.

Please check far proper operation of the rear
access door interlock switch by performing the fol-
lowing steps:

1. Unlock and open the rear access door.



. Plug the AC power cord inte a 110-volt source.

. Set the power on/off switch to the on position by
flipping the toggle switch toward the right of the
game cabinet.

. Close the rear access door. Within approximately
thirty seconds, the TV monitor should display a
picture.

. Slowly open the rear access door until the TV
monitar picture disappears. The TV monitor pic-
ture should disappear when the rear access door is
opened to less than one inch at the top of the
door.

. If the results of Step 5 are OK, then the interlock
switch is operating properly. If the picture does
not disappear as described in Step 5, check to see
if the switch is broken from its mounting or stuck

in the on position.

7. Close and lack the rear access door,

. SELF-TEST PROCEDURE

Super Bug will test itself and will communicate
with you that the game circuitry and controls are or
are not operating properly. We suggest that you do
the Super Bug Self-Test Procedure each time you
collect the money from the cash box. All you need to
do is follow the steps in Tabxle 1, But first, please read
the following explanation of the table,

Notice the three column headings of Table 1. The
first column, Test Instruction, describes what you
should do to make Super Bug test itself, Once you
have performed each Test Instruction step, look at
the picture on the Super Bug TV monitor and match
that picture with the picture in the column labeled
Results if Test Passes. Then, examine the TV Monitor
picture and follow the instructions listed in the col-

OMNAOFF AND
INTERLOCK
SWITCHES

ol @6

LINE VOLTAGE-CHANGING
VOLTAGE PLUG WIRE COLOR
95 VAC BLACK
1Mo YAC ORANGE
205 VAC GREEN
220 VAC RED
VOLTAGE: CHANGE FLUGS SECONDﬂRY FUSES
{MAY OR MAY NOT BE
INCLUBED IN GAME)
® ™
@ e @
@

PRIMARY FUSES

Figure 1 Location of Voltage-Changing Plugs on the Power Supply



umn labeled Results if Test Fails. Please note that
some of the definitions are quite long.

If at any time you would like to start over again in the
self-test mode, just set the Self-Test Switch to off,
then again in the on position. This will begin the
self-test mode at Step 1,

E. OPERATOR OPTIONS

At this time it is best to select the game options
most suited for your particular location. With the
Self-test Switch set to the off position and Super Bug
in the attract mode, the game may be set for the
combinations of options you choose.

To set these options you must remove the Super
Bug Printed Circuit Board (PCB) according to the fol-
lowing procedure:

1. Unlock and remove the rear access door.

2. Locate the RF shield in the lower right-hand corner
of the cabinet.

3. Remove five #6 x Y2-inch small pan-head Phillips
screws from each of the long sides (total ten
screws) of the RF shield assembly.

4. Slip the Super Bug PCB out of the RF shield assem-
bly.

5. Set the switches for the desired options, as shown
in Table 2.

6. Reinstall the Super Bug PCR.
7. Close and lock the rear access door.
8. Verify option functions by playing the game.

All the options except Extended Play are self-
explanatory, Extended Play works like this: If a player
accumulates the required number of points, the
game adds 40 counts to the game timer. The number
of points required for each oplion—-liberal, medium
or conservative—is a function of the selected game
time optian. This is explained in Table 3.

TEST ON/OFF

switen SWITCH

|~ INTERLCCK
SWITCH

Figure 2 Locations of On/Off, Interlock, and Seli-Test Switches



Table 1 Seli-Test Procedure

Test Instruction

Se1 gear shifrer to 4ih gear position.
Unlock and open the Cain Door. 5ot
Self-Test shde swilch {located inside and
to the left of the Coin Door) te the

Resulls ff Test Passes

TV Morutor displays the following in succession:

IR T NI,

VO hann L T I TR Rt

Picture 3 Fiotues 4

After the lsurth preiure, Super Bug meter sound will cnme on.
This o the boeginning of the nex tes). The mator sound will
remain on throughaout the rest of Seli-Tes.

Resully if Tes! Fails

Picture 1 and 2: Look for missing or
incoreect numbers andior letters on the
top and bottom lnes. Doa't be con-
cerned if display in center ol momnitar is
differeat than what is pictured in the
Ressul Tesr Passes columea, However,
Super Bug should always be al the
cenler of the monior.

Pierure 3 and 4: In these pictures, focus
your attention on one of the three play.
field hands (a problem in one will alingost
always appears in the ather two), Check

the band 1o anaure that it is as pictured,

Playfield Tesl Piclure

Ir the faurth picture, 4 zero b the lefl of
the fetter £, andvor a 1, 2, andiar 3 in
place of thi: letters 7, Y, andiar X, re-
spectvely, indicates a failure in the
memory secteon of 1he Super Bug com-
prter. If one or more of these are
prosestl, see the following for

th £ £ munry.

0 mdicates 4 failure of
EAmM chip M1 andiore MY

T indicates a dailure of
ROM chap 1
2 indwicates a failure of
RO chap 1

3indicates a faiturg of
RO chip A1

Memuory Failure Piclure

Rotate the steering wheel, first to the
right {CWA, then to the Teft (COWIL

Set geas shifter 10 Tat, 2nd, 3rd, then
4h gear.

Fress START pushbutlon, then TRACK
SELFCT pushbutror,

Trip right ¢omn acceptor wire, then
ledt ane.

Clase cantacts of slam swilch (loc ated
wn upper inside of Coin Door above
door lack).

Motor sound frequendy inoreases when storring wheel is
turned te the nghr. Motor sound fregueney decreases when
steering whael is furned o Lhe lefi,

Screcch sound is present while shifter is in 1at, 2nd, and Wrd
gears, but not while in 4th gear i4th gear switches not gsedi.

Sereech sound is present while cach sweteh is presoed.

Sereoch sound o ppresent while each acceptor tep wire is
tripped.

ticreoch sound is present whede stam switch contacts are
closed,

o change in moten sound freguency indicates a problemin the
harness of the Sieering PCB. Check 1o see f - SYDC is present on pin
9 of the connector to the Steering PCEB faccessible through the Coin
Daorr,

Constant soreech sound, while shifter is
o neutral or dih pear, indicates that one
o the i switches is stuck.

Lack o screvoh sound indicates 3 bad
Iarness wire or a bad harness connection,




Table 2 Qperator Options

Switch Settings

as labeled on:

8 7 b 5 4 3 2 1 DIPswitch
Option 7 6 S 4 3 2 1 0 schematic Result
Came Cost on on Free play
on off Two plays/coin
off on One play/coin
off  off one playitwao coins
Game Length on  on 60 seconds
on off 90 seconds
off on 120 seconds
off  off 150 seconds
Extended Play on on None
on off Liberal (easy to earn)
off on Medium
off off Conservative (hard
to earn)
Game Instruc- an  on English
tion Language an off French
{as displayed off on Spanish
on TV screen) off off German
Table 3 Points Required to Earn Extended Play
Game Length Setting
60 90 120 150
secs. seCs. SeCS.  5eCs,
Extended Play Points Required to
QOption Setting; Earn Extended Play
Liberal S0 140 180 240
Medium 100 160 220 270
Conservative 120 180 240 300




GAME PLAY

During use, Super Bug can be described as
operating in ane of three selectable modes: attract,
play, or self-test.

A. ATTRACT MODE

The atiract mode begins when power is applied
to the game. During this mode the monitor picture
shows the highest score obtained by a player since
the last power-up of the game. The words “CAME
OVER" flash on and ofi. The roadway pylons, trees
and road hazards move as i the car is moving along
the road.




Figure 3 TV Screen During Play Mode

B. PLAY MODE

The TV monitor display during the play mode is
shown in Figure 3. During this mode, the TV monitor
displays a roadway that advances when the ac-
celerator foot pedal is pressed. Moving the shifter
through the gears increases the advancing speed of
the roadway. If the car comes in contact with one of
the pylons, another car or a tree, the roadway pylons
stop advancing, the TV monitar display flashes, and a
crash sound comes from the game speaker. If the car

drives into an oil spot or sand pit, a skid sound comes
from the game speaker and the car appears to slide
out of control until it passes through the hazard onto
the roadway again.

C. SELF-TEST MODE

This made of operation is used by the operator to
verify that the game is working properly. This mode is
explained in the Instaltation part of this manual.



Due ta its solid-state electronic circuitry, this Kee
Games unit requires very little maintenance and only
occasional adjustment. Information given in this
chapter and elscwhere 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 ability. If reading through
the manual does not lead to solving a specific main-
tenance problem, you can reach Atari's Customer
Service Department by telephone Monday through
Friday, between the hours of 7:30 a.m to 4:00 p.m.
{Pacific Time). From inside California, call {408} 984-
1900; from outside Califernia, call (800} 538-6892
{toll-free).

If you are interested in gaining more information
on video game technology, especially the elec-
tronics, we recommend reading the Video Game
Operator's Handbook, manual number TM-042. This
kook is available from Atari, Inc., Attn. Customer
Service Department, 2175 Martin Avenue, Santa
Clara, CA 95050 for $5.00 each, or fram your dis-
tributor.




A. COIN MECHANISM

Components on Coin Door

Figure 4 shows the back side of the coin door
assembly where the game’s two coin mechanisms are
mounted. Included is the lock-cut coil assembly; the
lock-out wires are connected to this assembly but are
hidden behind the coin mechanisms. During the at-
tract mode the microcomputer energizes the lock-
out cail, causing the lock-cut wires to retract far
enough to allow genuine coins to reach the coin box.
During the play mode and when AC power 10 the
game has been turned ofi, the lock-cut coil is de-
energized, causing the lock-out wires to move out far
enough to divert coins over to the return chute.

Slam
Switch

Assembly Laep

va- 28

Coin
Lock-out

Lamp Holder Coil

Figure 4 Coin Door Assembly

Directly below each coin mechanism is a sec-
ondary coin chute and a coin switch with a trip wire
extending cut to the front edge of the chute. When
the trip wire is positioned correctly, a2 coin passing
down the secondary chute and into the coin box will
momantatily push the trip wire down and cause the
switch contacts to close.

Also shown in the photograph in Figure 4 is 2
slam switch assembly. It bas been included to defea

10

Figure 5 Hinging Open the Magnel Gate Assembly

any players who might try to obtain free game plays
by viclently pounding on the coin door to
momentarily close the contacts an the coin swilch.
The slam swilch contacls connect to the microcom-
puter system, which will ignore coin switch signals
whenever the slam switch cuntacts are closed.

Aceess to Coin Mechantsms

To remove jammed coins, and for maintenance
cleaning, each magnret gate assembly can he hinged
apenwithout removing it from the door, as shown in
Figure 5. Or, if necessary, each coin mechanism can
be entirely removed from the door merely by pulling
back on a release lever and simultaneously tilting the
mechanism back, then lifting it up and out. This is
shown in Figure 6.

Cleaning of Coin Paths

CAUTION

The use of an abrasive {such as steel wool
or a wire brush) or a lubricant on a coin
mechanism will result in rapid buildup or
residue.

By talking to many operators, we have found that
the best method of cleaning a coin mechanism is by
using hot or boiling water and a mild detergent. A
toothbrush may be used for those stubborn buildups



Figure 6 Removal of Coin Mechanism

of residue. After cleaning, flush thoroughly with hot
or boiling water, then blow out all water with com-
pressed air.

Figure 7 shows the surfaces to clean inside the
coin mechanism. These include the inside surface of

Clean both surfaces where coin enters
the mechanism, as well as the magnet.

Figure 7 Surfaces to Clean Inside the Coin Mechanism

the mainplate, and the corresponding surface of the
gate assembly. There may also be metal particles
clinging to the magnet ftself. To remove these parti-
cles you can guide the point of a screwdriver or simi-
lar tool along the edge of the magnet.

If coins are not traveling as far as the coin mecha-
nisms, you will need to clean the channel beneath the
coin slot. To gain access to this channel, use a %-inch
wrench and remove all three nuts that secure the
cover plate (refer to Figure 8). Removing the plate will
provide access to the entire channel.

Figure 8 Removal of Plate Covering Rear of Coin Slot

Also clean the inside surfaces of the secondary
coin chutes, but when doing this be careful not to
damage or bend 1he trip wires on the coin switches.

Lubrication

Do not apply lubrication to the coin mecha-
nisms. The only points that may need lubrication {and
only rarely) are the shafts of the scavenger buttons
(coin rejection buttons) where they pass through the
coin door. Apply only one drop of light machine oil,
and be paositive that no oil drops down onto a coin
mechanism, Figure 4 shows this lubrication point.

Manually hold down rejection button
and apply one drop here.

Lock-out Wire

Figure 9 Close-Up View of Lubrication Point
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Correctly
adjusted
trip wire

Figure 10 Detail View of Coin Switch and Trip Wire

Adjustment of Coin Switch Trip Wire

In order for a coin switch to operate reliably
when a coin travels down the secondary coin chute,
the rest position of its trip wire should be as shown in
Figure10. Use extreme care when handling or touch-
ing these wires.

Mechanical Adjustments on Coin Mechanism

Coin mechanisms are adjusted prior to shipment
from the factory and normally will retain these ad-
justments for many months. If, due to wear or other
causes, it becomes necessary to make new adjust-
ments, remove the coin mechanism from the coin
door. Then take itto a clean, well lighted area where it
can be placed in a vertical position on a level surface
{such as a bench top}. Besides a screwdriver you will
need a set of several coins, including both new and
old, worn ones. Figure 11 shows an exploded view of
the mechanism and gives procedures for adjusting
the kicker, separator, and the magnet gate. These
adjustments should only be done by someone who
has experience in servicing coin mechanisms and
who understands their operation.

(General Troubleshooting Hints

The first action is to look for jammed coins. After
these have been removed, examine the cofn path for
presence of foreign material or loose objects {such as
chewing gum, small metallic objects, paper wads,
etc.). In cases where game usage is heavy, it may be
necessary to clean the entire coin path periodically,
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in order to prevent build-up of contaminants that can
hinder the movement of coins through the mecha-
nisms. Also confirm that the trip wire on each coin
switch is intact, and is properly adjusted. If troubles
still persist, check the conditions and positions of the
lock-out wires, and the mechanical adjustments on
the coin mechanisms, before suspecting the elec-
tranics. If a coin mechanism rejects genuine coins,
try to readjust it. If this is not successful, then replace
it with a working mechanism.

B. CLEANING

The exteriors of game cabinets and Plexiglas™
panels may be cleaned with any non-abrasive house-
hold cleanser. If desired, special coin machine
cleaners that lcave no residue can be obtained from
your distributor. Do not dry-wipe the plex panels
because any dust can scratch the surface, thereby
fogging the plastic.

C. ADJUSTMENTS ONTVMONITOR

NOTE
The TV monitor is agcessible only from
inside the game cabinet and thesce adjust-
ments have to be done while the game is
energized. Therefore only persons famil-
iar with safety measures and repair proce-
dures on electrical equipment should
perform them.

The TV monitor need be adjusted only when the
picture is distorted or if the contrast or brightness
seem out of adjustment.

The menitor's adjustments function like those of
aconventional commercial television set, except that
the volume adjustment has no effect. Instead the
game producesits sound in circuits separate from the
TV monitor. Figure 12 shows the location of the ad-
justments on the rear of the chassis. When making
the adjustments, follow these general guidelines:

BRITE (Brightness)—Perform this adjustment before
the contrast. Adjust so that the white lines cover-
ing the screen just barely disappear, when the
brightness is turned up.

CONT (Contrast) —Adjust so that the images are as
bright as possible against the dark background
without befng biurred.



ITEM IDENTIFICATIONS

Washers

Kickar

Separator

Gate Lever Spring
Gate Plvot Pin
Mainplate Assembly
=L washer

RAail

Gate Assembly
Cradle Aszambly

D ma i L LN -

1

-

1
2
3
&

Uppar Gate Plvot Spring

Kicker and Separator Screws

Lover A by

Magnet Gate Assembly
Magnat Gaia Adjuater
Relalning Screws
Coverplate Assembly
Heturn Coverplale
Coverplale

Mgounting Stude

Lower Gate Pivol Spring
23 Coin Release Lever

Kicker and separator

1. Selthe accepior with the back of the unit facing you in 1he test position.

2. Loosen the kicker and separator screws (1) and move the kicker (3) and the separaior (4}
as far to the right as they will go. Lightly tighien the screws.

3. Ingert several test coins (both old and new) and note that some are retuened by striking
ihe separator.

4. Loosen the separalor screw and move the separator a slight amount to the left. Lightly
retighten ithe screw.

5. Inger! the test coins again and, i some arg still returned, repeat Step 4 until all the
coins are accepted.

&. Lacsen the kicker screw and move the kicker as ar to the left as it will ge. Lightly retighten
ihe screw.

7. Insert the test coins and note that some are refurned.

B. Loosen the kicker screw and move the kicker a slight amoaunt to the right. Lightly retighten
the screw.

9. Insert the test coing again and, it some are still returned, repeat Step 8 until all the ¢oing
are accepted,

0. Be sure that both screws are tight after the adjustments have been made.

Magnet gate

. Set the accepior with the front of the unit facing you in the test position.

. Turn the magnet gate adjusting screw (16) oul or counterclackwise unill none of the coins
will fit through.

. With a coln resting in the acceplor entrance, furn the adjusier in or clackwise uniil the
coin barely passes through the magnet gate.

. Test this adjustment using several other coing (both old and new) and, if any fail to pass
through the magnet gate, repeat Stap 3 until all the coing are accepted.

. Fix the magnet gate adjusting screw in this position with a drap of glue,

Additional Cleaning

) Remove the transfer cradle {12} and the undersize lever (14).

) Use a plpe cleaner or similar effective cleaning tool to clean the bushings and pivot pins.

) Replace the transfer cradle and the undersize jever,

} To be ceriain the coin hani is plately trea of any residue, place the mechanism in
a solulion of bailing water and mild detergent for several minules, Carafully remove It and
led it air-dry completely before reingtalling in the door.

Figure 117 Adjusiments on Coin Mechanism
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Figure 12 Locations of Adjustments on TV Chassis

HORIZ OSC. (Horizontal Oscillator)—Adjust if the
picture is slightly off-center horizontally, if the
images appear warped, orif the picture is broken
up into a series of diagonal lines. Adjust for a
stable, centered picture.

TV MONITOR REMOVAL
If the TV monitor proves 1o be at fault, remove
the manitar as shown in Figure 13,

D.

E. FUSE REPLACEMENT

Super Bug contains four fuses, two on the power
supply assembly and two on the TV monitor assem-
bly. These fuses are all easily accessible through the
rear access door. Replace fuscs only with the same
type of tuse as follows:

TV Monitar Fuses—3AG 1-amp slow-blow, 250 volts

Power Supply Fuses—3AG 2-amp siow-blow, 250 volts

F., LAMP REPLACEMENT

Super Bug contains an cighteen-inch fluorescent
lamp inside the top of the game cabinet assembly. To
replace the lamp, remove the screws from the top
Plexiglas retainer, as shown in Figure 14. Lift the at-
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traction panel Plexiglas up and out of the bottom
Plexiglas retainer. Replace the fluorescent tube.
Replace the attraction panel plex, and the top plex
retainer.

. STEERING PCB REPLACEMENT
If it becomes necessary to replace the steering
PCB, use the following procedure:

1. Unlock and remave the rear access door to the
game cabinet.

2. Unplug the 10-pin Molex cennector from the
steering board PCB.

3. With a 7/76-inch wrench, remove the self-locking
hexagonal nut and Y%-inch internal tooth starlock
washer from the steering wheel axle screw, while a
helper holds the steering wheel at the front of the
cahinet,

4. Remove the black plastic edge-toothed wheel.
5. Remove the steering PCB by removing two pan-

head #2-56 x Y2-inch Phillips screws and lifting the
board out.



UNPLUG MOLEX

CONNECTOR
FROM BACK
OF MONITOR
CHASSIS
Figure 13 Removal of TV Monitor
6. Befareinstalling thc replacement steering PCB, be SCREWS
sure there is a sufficient amount of silicone fubri- | PLEX RETAINER~_ *~ LN
cant on the inner hole of the black plastic edge- PLEXIGLAS . WASHERS

toothed wheel.

7. Install the replacement PCB by completing steps 1
through 5 in reverse order.

H. START SWITCH EEPLACEMENT

The START pushbution switch is backlighted by
two parallel-wired #47 lamps. The switch itself is a
Cherry Switch with gold-plated coniacts.

To change a START pushbutton, reach in th rough
the coin door and squeeze both sides of the switch
and pull out. Replace switch with Kee Games part
number 062-020 switch.

To replace START switch lamps, reach in
through the coin door and loosen lamp mounting
screws, Remove lamps and replace with #47s.

FLUORESCENT
LAMP

Figure 14 Removal of Fluorescent Lamp
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Figure 15 Removal of Start Switch




A. SUPER BUG GAME OVERVIEW

Electronically, the Super Bug game consists of a
power supply, 2 TV monitor, a game printed circuit
board, and a speaker. Electrically, the Super Bug
game consists of a control panel and foot pedal, a
coin door, and a fluorescent lamp.

The controlling part of the game is the game
ptinted circuit board (PCB). Since the PCB interfaces
with all the assemblies, exciuding the fluorescent
lamp, the following description of the Super Bug
game operation relates primarily to the PCB.
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Figure 16 Block Diagram of the Super Bug PCB

B. SUPER BUG PCB OPERATION
The PCB has a microcomputer designed and

programmed to perform the functions of the Super

Bug game. Figure 16 is a block diagram of the PCB,

For easy reference, the PCB is divided into 130
sections (see Fgure 32 for the game’s PCB assembly).
These sections are identified by letters A through P
{(skipping letters G, |, and O because they may be
easily confused with numbers 6, 1, and 0, re-
spectively) across the shaort side of the PCB. Sections
are identified along the long side of the PCB by num-
bers 1 through 10. The letters and numbers create a
grid, and all IC’s are located on the PCR along the grid
lines. For example, to find the main horizontal mo-
tion counters NS and Nb which are shown at the top
center of sheet 1 of the schematic, look along the
short side of the PCB to letter N, then down the long
side to numbers 5and 6. The two counters are located
at the intersection of line N and lines 5 and 6.

At location M/N/P-1¢ is an LM323 regulator
maunted in a large black heatsink, and a 2-ohm, 20-
watt resistor. These components produce a good
deal of heat during normal operation. The tempera-
ture is not extreme, but touching sensitive skin may
produce a burn,

Ancther item we would like to bring 10 your
attention is power distribution on the PCB. On the
top of the PCB, most of the wide traces are DC
ground. On the back of the board the wide trace
along the long end of the board in +5 VDC.

PCB Power

The PCB receives its power from the power sup-
ply in two voltage levels: 16.5 VAC and 25 VAC (see
Figure 18), The 16.5 VAC is rectified off-board and
regulated by an LM323 to a stable +5 VDC. The +53
VOC is distributed throughout the board to power all
circuits except the audio output. The 25 VAC input is
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rectified through CR2 and 3, filtered by capacitor C33,
and supplied to the audio output as unregulated 18
vDC.

The +5 VDC regulated voltage is also supplied
through 1K pull-up resisters R1, R2, R4, R5, R21, and
R25 for floating or unused inputs. Pull-up voltage is
labeied P on the schematics.

Microcomputer

The micracomputer consists of the Read-Only
Memory (ROM}, Random-Access Memary (RAM)
used as scratchpad memaory, and the microprocessor
{see Figure 18). The microprocessor controls the mi-
crocomputer through a 16-bit address bus which
addresses the ROM, RAM, playfield logic and audio
circuits. An 8-bit bi-directional data bus provides a
path for transferring data between the microproces-
sor and the various memories, the switch circuits and
the playfield logic. A special watchdog circuit makes
sure that the microcomputer functions properly.

Watchdog Circuit

The watchdog circuit is a shift register, a 5-bit
twisted-ring counter. In normal operation, the circuit
is pulsed once each TV picture frame by the pro-
cessor, resetting the counter. If five frames occur
without a pulse, the counter resets the microproces-
sor to restart. This prevents random electronic static
from upsetting game operation. The power-on hard-
ware, or the PCB reset pushbutton, presets the
counter, which in turn initializes the microprocessor
and starts the attract sequence.

Circuitry Timing

Clocks for the PCB originate from a 12-MHz
crystal-controiled oscillator. The oscillater is divided
by two to develop twe 6-MHz clocks, designated on
the schematic as 6 MHz and 6 MHz. The horizontal
counters are driven by 6 MHz, which provide the
horizontal synchronizing puises TH through 256H.
The signals HBLANK and HSYNC are developed in
flip-flops L7. HSYNC is the clock input for the vertical
counters which provide the vertical synchronizing
pulses 1V through 128Y. VBLANK and VSYNC are
developed by a special coded ROM, Mé6.

Micropracessor clocks §1 and 82 are developed
by dividing 2H by two in flip-flop F4. Inverters E4
provide the necessary voltage levels.

Microcomputer Addressing
The address lines {BA0 through BA15) are buf-
fered to eliminate signal! loading. The iower-
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numbered lines (BAO through BA9) address the pro-
gram memory ROMs (E1, E2, H1, H2, and K1, K2). The
scratchpad memaory (RAM N1 and M1) are addressed
by address lines BAO through BAS.

The higher-numbered address lines (BA10
through BA15) address the address decoders. The
address decoder autput enables the appropriate
memory or logic device.

The LEGIT signal is developed from the phase 2
clock and occurs one-half clock period after the
phase 2 clock rises. This signal is used to strobe the
TTL and is delayed from the clock to allow the data
lines to settle. The VMA signal is an output of the
micraprocessor which only exists when the micro-
processor wants a data transfer. VMA enables the
ROM address decoder and is part of the input to
develop the System Enable signal.

Soper Bug Alphanumerics

Alpha characters and numerics are stored in
ROM M3, N3. Each character is traced in a block 16
lines square, at the top of the display on the TV
rnonitor. The PROM inputs are vertical functions 1V,
2V, 4V, BV, horizontal functions 4H and 8H, and the
output of alphanumeric RAM P3. Address lines BAD
through BA4 address the desired character. Lines
BAS and BA1D with 5YS EN (System Enable) enable
the RAM for writing.

Chip P3 is a 128 x 8 RAM which operates with the
microprocessor, accepting data through tri-state but-
fers M2 and N2. The output of M3 is converted from
4-bit parallel to serial output and clocked out to the
video summing gates through shift register L3.

Playfield

The playfield logic is similar to the alphanumeric,
although more complicated. The ROM consists of
three ICs E5, F5, and H5. To permit rotating the
playfield, separate horizontal and vertical counters
{C5 and E8, D5 and F8, respectively} are used. These
counters can be offset by the processorto create field
rotation.

!Cs E6 and F6 are the playfield RAM. They are
loaded through tri-state devices Db and H6, which are
cennected to all eight lines of the data bus. The RAM
outpul accesses ROM pictures and controls the vari-
ous shades of gray used to make the picture on the TV
moniter. There are 48 playfield objects; objects ¢
through 7 are things you slide on (oil and sand),
ohjects 16 through 47 are things you crash into {trees,



pylons, cars, and CRUNCH grapbics), and objects §
through 15 {atrows) do not interfere with game prog-
ress at all.

Playfield RAM addresses come through multi-
plexers £7 and F7, allowing the microprocessor to
load during V Blanking.

Super Bug Car Picture

The CAR VIDEO output (sheet 3) comes, one bit
at a time, from the output of multiplexer K7, This
output results in a TV monitor display of the Super
Bug car turned in one of 24 possible directions of
rotation. However, car picture ROM Ké contains cnly
four rotational pictures of the Super Bug car.

By exchanging the horizontal and vertica! sync
address inputs ()6, K5, L6) to car picture ROM Kg, the
four rotational pictures from the ROM are increased
to eight pictures. By inverling the horizontal and ver-
tical syncinputs {J5, K5, L5} to multiplexers J6, K5, and

L6, the eight rotational pictures from ROM K6 are
increased to 24 pictures.

Select inputs R0 and R1 of multiplexer K7 deter-
mine the data bit output of car picture ROM Ké.

Flip-flops M7 and associated gates produce the
timing necessary to enable the car picture to be dis-
played in the center of the TV monitor.

Audio

The microprocessor puts sound data on the data
bus. 1C B3 latches data for the frequency of the motor
sound. IC D8 latches data for the frequency of the
crash sound.

Latch C9 uses address bits BAO through BA3 to
select, on command, the start lamp, the track select
and the FLASH signal which inverts the video. C9also
permits the microprocessor to seiect the ATTRACT
signal, which turns the sound on and off.
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ILLUSTRATED PARTS CATALOG

The purpose of this Chapter is to provide you
with the necessary information for ardering replace-
ment parts for the Super Bug Game.

When ordering parts from your distributor, give the
part number, part name, applicable figure number of
this list, and the serial number of your Super Bug
game. This will help to avoid confusion and mistakes
in your order. We hope the results will be less
downtime and more profit from your game.

If there are any questions about this list, please
contact Atari's Customer Service Department by
telephone Monday through Friday, from 7:30a.m. to
4 p.m. Pacific Time. From California, Alaska and
Hawaii, call (408) 984-1900, from the remaining 47
states call (800} 538-6892 (toll-free}.

Your game will include either the Motorola or
TEC monitor, depending on their availability during
productian.
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_ ttem | Part Number Ry, _ Description ._ Tiee FPart Number Qty. Degeription
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L Munwmnu I U5 shorhey S, t9os 54 TH-6£01216 aR|! Aluminim Foil (approx. 2 Fr.j
s grong A oottt 75-25001 1 Gorew Down Tie Wrap
b3 FOCTERe0Z 1 Pracket, HZwikch Mountind N
17 . AOCAZ45-]1 1 Single mOﬁn Pedal Assombly. with Hacness - Sn Flo e : B 4 e s e
pis AOCC443-01 L m-0ft Switeh Assembly 5 TE_g1g 3. ®ingaut, Yoo
g ST-238 1 21f Test Thart, Zuper 3ug
ALZTOC2-01 1 Cask Brx hssy
GU6ATG~G1 1 Brackes, Cmin 2ox
AQOETEG-01 1 v, Tray Assrmbly - e fL
; EEREFL] 2 Bolt, Tarriaqe, #4-30 x 2,450 i
206319-02 i | capyroane secal 11377y
F I coszer-a1 .t ! Becei, cardboard | | i
T a087sg-02 o Monitor Plex ) j |
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Figure 22 Control Pane! Assembly A008844-01 B
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ATARF

Item Part Numher Qty. Description
1 ACO0O598-02 1 |Steering Wheel Assembly - See Figure 23
2 008761-01 1 |Control Panel W/Graphics
3 008754-01 1 Control Panel Back-Up
4 AQO0608-03 1 'H' Shift Assembly Less Switch - See Figure 24
5 85-22F112 10 |Mach. Screws, ¥10-24 x 3/4 Lg., Pan Hd, Phil. Type ''f"
6 75-040 12 |#10 Lock Washer
7 AQ07357-01 2 |Start Button Assembly - See Figure 25
8 200567 1 Bow Washer
9 Q05255 1 Shift Bezel
10 AQQBT70-01 1 Control Panel Harness
11 0018%56-01 1 Bezal, Switch
12 62-009 3l Switch, Licon (blk Cap)
13 72-6610 3 Screw, Sm. Pan Hd, Phil., #6 x 5/8" Lg.
14 75-010% 4 1Flat Washer #10
15 75-5524B 2 |Bolt, Carriage #£-20x1.50 Lg. Black
i6 75-0155% 2 Washer, Flat &
17 75=9155 2 INut, £-20, machine hexagon

o A Warner Commynitatans Compaty

Figure 22 Control Panel Assembly Parts List
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NESCRTPTION

[rem fart Number Qry.,
1 AQQ0S98-02 Ref Steering Wheel Assembly
2 202133 il Cover
3 3605 1 Housing
4 Q0606 L Shaft
5 85-22F208 2 SCR SHT Metal #2-56x}% Lg, "'F'"Type
23 72-7512 3 Mach Ser, %-20 x 3/4 Lg, Fillister Hd Slotted
7 AQQQ&Q7 i Printed Circuit Assembly
8 75-07002 2 Washer, Fender, %
= 76-1192020 1 Bearing, Thompson (20L20-FX)
10 76-091010 1 Bearing, Thompson (LCLLG-FX)
13 78-40104 1 Steering Wheel, 10"
12 75-990505 3 1 Nut, %-20, Nylon Lock, Shallow Pattern
13 72-9580 1% Mach Secr, %-20 x 5 Lg, Truss Hd, Slotted
14 000616 L Hub Light
15 75-0565 1 Washer, %" Int. Tooth, Starlock
16 75-087 2 |washer, Split Lock 22

e & wairer ymitaim s alieng SUmiiny

Figure 23 Steering Wheel Assembly Parts List
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Item Part Number Qty. Description
1 0006090 | 2 shift Housing
2 AQOOGL0 L Handle Assembly
3 000611 1 Shift Detent
4 a08994-01 4 Shif+ Rivets
5 78-3002003 1 Spring, Assoc. Spring Co. (Co. 360-032-1000M)
3 65-0215 3 Switch, Cherry (E18-00M)
7 75-046 & Washers, #6 Split Lock
8 75-044 [ Washers, #4 Split Lock
S B5-22F412 6 5¢r. Mach., 4-40 x 3/4 Lg. Pan Hd., Self Threading Type
10 85-22F608 & S5cr. Mach., 6-32 x % Lg. Pan Hd., Self Threading Type ¥
11 76-113755 1 Ball Steel, 3/8 Dia. Bearing Grade
12 78-16002 A/R | Silicone Compound, Dow Corning #5
13 78-33001 1 Clamp, Hose
NOTE: Item #13, 78-33001, Hose Clamp is to be used
only with ¢ld Shift Housing B/N Q00609 Rev., "D"
0 A ren Comene et as Dy

Figure 24 H-Shift Assembly, Less Switch, Parts List
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Item Part Number Qty. Description
1 006530-0 i Bezel
2 206535~ 0 i Button
3 D0ES3I2 - O} 1 Chassis
4 a006333-01 1 Switch Mtg. Plate Assembly
3 79-43(7 2 Lamp Socket
3] 70-11-47 2 Lamp
7 £2-020 b Switch, Cherry, E6B-50A
8 72-160 3 6 | Mach Screw, 6-32 x¥,Lg, Pan Hd, Phil,
9 32-8808 4 Screw, Button hd socket 8-32x } lg. Black
10 75-%148 4 Nut, &-32
11 75-045 4 Washer, #& Split-Lock
12 004577-19 2 Jumper Wire, Black
13 75-045 6 Washer, Split-Lock #6

@ A e T oane Alnng Corr ey

Figure 25 Start Button Assembly Parts List

47




o
O~ A
225
ZZn . .
0N {
TRl 0]
I TN
— I

< K({Q—l_____,._/’ e
mox N F O g == /UE_/@
f
&% i, s .
2 7 = @
- g O )M
\.; = —L{ — -

1
4

[l

s

Figure 26 Coin Door Final Assembly A009083-01
through -07

48




A

ATARI

Figure 5-4  Coin Door Final Assembly

Item Part Number Qo Description

i AD06TI4-01 1 voln Door Assy. for dmevican (uarter Only -See Figure 5-5
AL06TI4=-02 Ref.|Coin Door Assyv, for Belglan 5 Prancs Only ~See Figure 3-5
AQD6TH4-03 Ref.|coin poor & Tor Gorman Mark Only -See Figurc 5-5
AD0G794-04 Bef. | coin Door or Swedish Krona Only - See Figure 5-5
AQUBTY4-05 Ref.|coin ooor a sy w L0 Yon Only - See Figuro 5-5
AQO6TII-06 Ref.|coin noor as T Llnglish 10 Pemuoae Unly - See Figure 5-5
AQGHTYA=0Y Ref.|coin toor S mstraliag 20-Cont Ploce mly— See

Pigqure 5-5
g ARG T-01 3t fri Bs Assemi Ly

Figure 26 Coin Door Final Assembly Parts List
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Item Pagt Bumber Gty Description
1 ADOTE37-01 1 = Usend coly on =01 Coin Door Assy.,
RUGTE YT Ref. % 4 only on =02 Cnin Door Assy.
AONTGIT-03 Ref. = Used only o —03 Coln Door Assy .
ADNTH 04 Ref. = o only oo -04 Coin Door Assy.
ADUTE T35 et - Poniy on =05 Coin Door Assy.
AUDTE V=06 Ref. - A1 =G 01 Door Assy.
AO0TE 1i-7 Ref. 2 A7 Coin Door Aasy.
2 Fh-0leh 4
3 ACDTOI0-GL 1
4 nO0Fea0-01 &
5 AGDIRL-C1 1
L6} Do 3z0-01 1
T 004 441-01 ?
B 004244-01 1
3 (04 340-01 2
10 0433004 2 firarcked,
11 004 33831 1 Tam-R-0t,
12 0045336-01 1 WoDut, Wice
13 Q432600 2 AV T
1% Ta-0146 a Wt Hi
t D0OER0d-00 ?
L& 0074359-01 ] Hocket
17 FIa-11-497 1 5
14 #3300 o Tactainvime ®0™ Bieoc, Uronave HTl s
L] To—90T1a001 i Self-Fhremding bt VinniorMons HERIERG0G
210 Te=0265 18
21 I%-00514G Sryle RBaAT, os5bl., Ge-RD
22 ONH629-01
23 d1-2114
24 !
I e
Fl=1200 k
Floil1Ks krona (nmiy
Fl=12040v (R
Tl-12100F Tist LN Henco
71-122008 anism for ralian 20-Cont Pueon only
25 OOFTRA-0L 1 Plate, Anti-Probe
26 AUNTH I t Switch Aseemibly - Slam

m Aotarnee Drenn

Fatiznn iy

Figure 27 Coin Door Assembly Parts List
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item Part Number Qty. Description
1 AQQ7183-01 1 Foot Pedal Assembly
2 AQOB955-01 1 Harness Agsemhly, Foot Pedal
3 A009804-01 1 ASsY, Micro Switch & Bracket
4 75-046 2 Lock Washer 26
5 T5-0165 2 Nut, Hex, #&6-32
6
7 75-043 2 Washer, Split-Lock, S5/16"
8 75-9158 2 4"-20 Hex HNut
g I5-5524B 2 Carriage Bolt, Blk, ®"-2¢ x 1.50"

Figure 28 Single Foot Pedal Assembly  Parts List
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b=

Item Part Number Qty. Deseription
1 008755-01 1 T.V. Tray
2 72-6812 8 Screws, Self-Tapping, #8 x 3/4 Phil. Pan Hd.
3 005594 4 Monitor Tie-Down
4 30-032

T.V., Motorola 23" (M7000-155)
or TEC Model T™™-623

-
m AWarner Cammunicanons Company

Figure 29 T.V. Tray Assembly Paris List
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Figure 30 Power Supply Assembly A007197-01 G
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Item Part Number Qty. Deseription
1 AQC9266-01 1 Power Supply Base Weldment Assembly
2 A006886~01 1 Transformer Termination Assembly "Type B”
3 29-053 1 Cap., Spraque Electrolytic 26.000uf @ 15v
4 TB-705015C 1 BrXt., Cap. Mtg. Sprague #4586-~48
5 AQOB555-01 1 F.C. Board Rectifier
6
7 79-4411004 5 Fuse Holder, Panel Mounting
8 41-2003 1 Filter, Power Line, 5 AMP
9 AQ06958-01 A/R Volt 5el Blaock 95V
10 AQ0E958-02 o Volt Sel Block 110V
11 AQ06958-03 " Volt Sel Block 205V
12 RO0£958-04 i Volt Sel Block 220V
13 78-2708 1 Grommet,Plastic
14 72-18105 2] Screw Pan Hd., #8-32 xg/gm [3.
15
16 75-0u8 9 Washer. Solit lock #8
17 75-91as 9 Nut Hex #8
18 75-0188 4 Washer Flat 48
19 AQ071%2~01 1 Power Switch Termination
20 AQ0T7444-01 1 Power In Harness
21 46-203801 1 Fuse, 8 AMP, 125V, 3 AG Fast Acting
22 46-201251 2 Fuse, 2k AMP, 125V, Slow Acting

Figure 30 Power Supply Assembly Parts List
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item Part Number Qty. Description

1 00654901 1 P.C. Board

2 79-517222 1 Connector, &44-FPin P.C. Mount

3 27-250104 17 Cap, Cer Disc, 0.1uf, 25¥

4 41-3003 & Inductor, 100uH

5 52-004 6 Jumper, .3 Center

) 52=003 3 Jumper, .6 Center

7 41-3004 5 Inductor, 100pH

8 27T-A250104 B Cap, Cer Dise, 0.1uf, 25V (Bottom Row)

m At e e, Doy

Figure 31 RF Shield PCB Assembly Parts List
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Figure 32  Super Bug Game PCB Assembly

AD07778-01 & -02
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Figure 32 Super Bug Game PCB Assembly
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