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Badlands Universal Kit

Notice Regarding Non-Atari’ Parts

WARNING
Use of non-Atari parts or modifications of
any Atari game circuitry may adversely
‘affect the safety of your game, and may
cause injury to you and your players.

You may void the game warranty (printed on the in-
side back cover of this manual) if you do any of the
following:

» Substitute non-Atari parts in the game.
* Modify or alter any circuits in the game by using

kits or parts not supplied by Atari Games Corpora-
tion.

NOTE

This equipment generates, uses, and can radiate radio
frequency energy, and if not installed and used in ac-
cordance with the instruction manual, may cause inter-
ference to radio communications. It has been tested
and found to comply with the limits for a Class A com-
puting device pursuant to Subpart J of Part 15 of Fed-
eral Communications Commission (FCC) Rules, which
are designed to provide reasonable protection against
such interference when operated in a commercial en-
vironment. Operation of this equipment in a residential
area or modification to this equipment is likely to
cause interference, in which case the user, at his own
expense, will be required to take whatever measures
may be required to correct the interference. If you sus-
pect interference from an Atari game at your location,
check the following:

e All ground wires in the game are properly connect-
ed as shown in the game wiring diagram.

* The power cord is properly plugged into a ground-
ed three-wire outlet.

¢ On games provided with an Electromagnetic Inter-
ference (EMI) ground cage, be sure that the game
printed-circuit boards (PCBs) are properly installed
on the EMI ground cage and that the end board is
securely installed with all screws in place and tight-
ened.

If you are still unable to solve the interference prob-
lem, please contact Customer Service at Atari Games
Corporation. See the inside front cover of this manual
for service in your area.
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Satety Summary

The following safety precautions apply to all game op-
erators and service personnel. Specific warnings and
cautions will be found in this manual whenever they

apply.
WARNING

Properly Ground the Game. Players may receive an
electrical shock if this game is not properly grounded!
To avoid electrical shock, do not plug in the game un-
til it has been inspected and properly grounded. This
game should only be plugged into a grounded three-
wire outlet. If you have only a two-wire outlet, we rec-
ommend you hire a licensed electrician to install a
three-wire grounded outlet. If the control panel is not
properly grounded, players may receive an electrical
shock! After servicing any part on the control panel,
check that the grounding wire is firmly secured to the
inside of the control panel. After you have checked
this, lock up the game.

AC Power Connection. Before you plug in the game,
be sure that the game’s power supply can accept the
AC line voltage in your location. The line voltage re-
quirements are listed in the first chapter of this manu-
al.

Disconnect Power During Repairs. To avoid electri-
cal shock, disconnect the game from the AC power be-
fore removing or repairing any part of the game. If
you remove or repair the video display, be very care-
ful to avoid electrical shock. High voltages continue to
exist even after power is disconnected in the display
circuitry and the cathode-ray tube (CRT). Do not touch
the internal parts of the display with your hands or
with metal objects! Always discharge the high voltage
from the CRT before servicing it. Do this after you dis-
connect it from the power source. First, attach one end
of a large, well-insulated, 18-gauge jumper wire to
ground. Then momentarily touch the free end of the
grounded jumper wire to the CRT anode by sliding the
wire under the anode cap. Wait two minutes and do
this again.

Use Only Atari Parts. To maintain the safety of your
Atari game, use only Atari parts when you repair it.
Using non-Atari parts or modifying the game circuitry

iv

may be dangerous, and could injure you and your
players.

Handle the CRT With Care. If you drop the CRT and
it breaks, it may implode! Shattered glass from the im-
plosion can fly six feet or more.

Use the Proper Fuses. To avoid electrical shock, use
replacement fuses which are specified in the parts list
for this game. Replacement fuses must match those re-
placed in fuse type, voltage rating, and current rating.
In addition, the fuse cover must be in place during

game operation.
CAUTION

Properly Attach All Connectors. Make sure that the
connectors on each printed circuit board (PCB) are
properly plugged in. The connectors are keyed to fit
only one way. If they do not slip on easily, do not
force them. If you reverse a connector, it may damage
your game and void your warranty.

Ensure the Proper AC Line Frequency. Video
games manufactured for operation on 60 Hz line pow-
er (used in the United States) must not be operated in
countries with 50 Hz line power (used in Europe). If a
60 Hz machine operates on 50 Hz line power, the fluo-
rescent line ballast transformer will overheat and cause
a potential fire hazard. Check the product identifica-
tion label on your machine for the line frequency re-
quired.

ABOUT WARNINGS, CAUTIONS,
AND NOTES

In Atari publications, notes, cautions and warnings
have the following meaning:

WARNING — Players and/or technicians can be killed
or injured if instructions are not followed.

CAUTION — Equipment and/or parts can be damaged
or destroyed if instructions are not followed. You will
void the warranty on Atari printed-circuit boards, parts
thereon, and video displays if equipment or parts are
damaged or destroyed due to failure of following in-
structions.

NOTE — A highlighted piece of information.



Chapter 1

Installation

How to Use This Manual

This manual provides information troubleshooting and maintenance

for installing, testing, and trouble- procedures. M Chapter 4 contains

shooting the Badlands™ kit. The illustrated parts lists. M Chapter 5

manual is divided into the follow- contains the schematics for the
ing chapters: ® Chapter 1 describes the installation Badlands game PCB and steering PCB. Also, at the end
procedure and the Badlands game play. B Chapter 2 of Chapter 1, is the template for installing the pedals

contains self-test procedures. M Chapter 3 contains on the cabinet.



Installation

WARNING
To avoid electrical shock, unplug the cabinet
while installing the kit. After installation, plug
the game only into a grounded 3-wire outlet.

Equipment Requirements

Table 1-1 lists the equipment required in the cabinet
into which you are installing the Badlands kit.

Table 1-1 Equlpment Requirements

Equipment Specxﬁcation

Video Display

Control Panel Metal only : »
Speaker ‘ 8 Ohms 10 Watts =
Coin Mechanism 45 VDC of +12 VDG

Powér CQrd
Power Supply

v.CoIor RGB monitor
Separate pésxu\}é horizontal and verti-
cal sync or negative composxte sync
Horizontal mounting
Horizontal frequency 15. 750 KHz -
_ Vertical frequency 60 Hx o

Video input: 1V to 3\ peak-to peak
 positive polarlty .

Three~conductor thh ground

+5 VDC + 0.25V @ 5.0 amps
+12VDC+ 05V @ 1.0 amp

-5 VDC £ 0.5V @ 1.0 amp (Optional)

CAUTION
Do not unplug or plug in the Badlands
game printed-circuit board (PCB) edge
connector while the power is on. You
could seriously damage the PCB.

Tools Required

1-2

Three C-clamps

Drill with 5/16-inch drill bit, 3/16-inch drill bit, and
a 1 3/16-inch hole cutter (or a 1 3/16-inch chassis
punch)

Phillips screwdriver
Flat-blade screwdriver
Socket set and ratchet
1/4-20 hex wrench

Wire cutters and strippers
Straight edge

Squeegee

Badlands Universal Kit

m X-ACTO™ knife
m Fast-ons (if you are installing a new JAMMA har-

ness)

Inspecting the Kit

Check to see that you have all the parts listed in the
kit parts list in Table 1-2. If any part is missing or dam-
aged, contact your distributor with the Badlands kit

Table 1-2 Kit Contents List

PartNo

.1 Black Metal Conttol Panel Co

Wil

- Plate L

Reinforcing Plate fo St cel - 047512-01

Pedal Mountmg Bracke ;,.047509-01
1 Attractlon ‘Shlelld ':047205-01
1 Auraction Film - 04746401
1 19" Display Bezel 04746301
1 Control Panel Decal. . - 047462-01
2 Side Panel Decal ¢ 047106-01
1 Product ID, Label 03815801
1 FCe Comphance Label 1039450-01
2 Fertite Split Bead 141026-001

1
2.
2 Blue Button Assy
4.
4

6 #1024 x 1-Inch~Lo

A046501-01 |
\047193-01 |

Pedal Assy

e Badlands Poster

4 Snap—Acnon Switch - 160044-001

14 #10-24 Polymer Hex Lock Nut = 177010-240
16 #1/4-20 Polymer Hex Lock Nut - 177010-244
1 - Tie Wrap : ‘ - 178032-002

178126-002
178237-001 .
178237-005
178265:001
178283001

- o Red Button Assy

5*7&66125% -
7211080

Screw: e
- #10 Flai Washer 1750141040
175014-1050

- 75050
75-5116B

. Bolt = . i
8 1/4:20 x 1 1"/4-1nc‘
Carrjage’ Bolt o

1+ Badlands Umversal (
Manual :
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serial number, part number and description of the
missing or damaged parts, and date received.

Preparing the Cabinet for
the Kit Installation

1.

2.

Turn off power to the game.

Remove the following from the cabinet:
B Old PCB(s).

B Game harness if it is not Japan Amusement
Machinery Manufacturers Association (JAMMA)-
compatible.

m Control panel decals,labels, and controls.

m Side decals, graphics and adhesive. If the cabinet
sides are damaged, repair them before putting
on the new decals.

m Video display shield, display bezel, attraction
shield, and marquee.

Wipe down and vacuum the cabinet. Paint the cab-
inet, if required.

Installing the Kit Parts

The kit parts are shown installed on a cabinet in
Figure 1-4.

Installing the Pedal

To install the pedals, you need a copy of the pedal
installation template at the end of this chapter and the
following parts from the kit:

The pedals and pedal brackets

Eight #10-24 x 1/2-inch-long pan-head screws,
internal lock washers, and lock nuts

Eight 1/4-20 x 1 1/2-inch-long carriage bolts, flat
washers and lock nuts.

Take a pedal apart by removing the set screws on
the sides of the hinge. Take out the hinge pin.
Take the pedal top off.

Use the #10-24 pan-head screws to attach pedal
bottom to the bracket. (See Figure 1-1.) Install the
lock washers and lock nuts. Put the ground wire
lug between a lock washer and a lock nut on one
of these screws.

Put a drop of oil on the hinge pin. Reassemble the
pedal.

*

4. Put the other pedal on its bracket.

5. Cut the copy of the pedal installation template

apart. Put the pieces on the the cabinet according
to the dimensions shown in Figure 1-2 and on the
template.

Installation

Drill the holes in the cabinet with a 5/16-inch drill
bit.

NOTE
If you have a cabinet with a recessed
base, put the pedal template higher so
you will not drill into the gussets in the cor-
ners.

You will also have to drill two more holes
through the cabinet floor to feed the pedal
wires into the cabinet.

7. Feed the pedal harnesses through the center holes.
Insert the 1 1/2-inch-long carriage bolts from the
outside. Install the flat washers and lock nuts.

Installing the Control Panel

To set up the Badlands control panel you need the fol-
lowing parts from the kit:

Black metal cover plate

Control panel decal

Two red and two blue buttons

Four start/fire button collars

Two steering assemblies

Two steering assembly mounting plates

Six #10-24 x 1-inch-long carriage bolts, flat wash-
ers, and lock nuts

Six #1/4 flat washers and lock nuts.

Lay the black metal cover plate over the bare con-
trol panel. Line up the two center button holes on
the metal cover plate with the two center button
holes on the control panel. Screw two buttons in
the two center holes. See Figure 1-3. (If your con-
trol panel does not have the two center button
holes in the correct position, just center the metal
cover plate on the control panel.)

Clamp the cover plate to the control panel with
three C-clamps.

Drill six mounting holes for the cover plate through
the control panel using a 3/16-inch drill bit.

4. Install enough of the carriage bolts and lock nuts in

the mounting holes to hold the cover plate in
place.

Using the cover plate as a template, cut the holes
for the outer buttons with the 1 3/16-inch hole cut-
ter. Drill three mounting holes for each steering
assembly using a 5/16-inch drill bit. You may also
need to drill holes for the steering harnesses.

Take the metal cover plate off the control panel.
With the cover plate off, install the control panel

1-3
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tion of the harness

NOTE
This shows the installa-
ground lug.

A

Set Screw
(2 places)

Installation

1/4"-20 Lock Nut
(4 places)

Hinge Pin

1/4"-20 Carriage Bolt
(4 places)

Flat Washer
(4 places)

Pedal Bracket

SSRGS
N
A SAEINY
SIS
S N Z R,

TS LSSy
R
! JJA?\.\ R Aw.&ﬂr
N wﬁ%wrw_wwn.v 2L
(AN ARt
RIS
o AR
R o Sy Y
ANz
SRR

Pedal Top

#10 Lock Nut
(4 places)
#10 Lock Washer
(4 places)
Pedal Buttom
#10-24 Pan-Hd Screw
(4 places)

Figure 1-1 Assembling the Pedal

14
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Use a 5/16" Drill Bit, 10 places

NOTE

Use the template at the
end of the chapter to
install the pedals.

[ 15" e 43/8" —'I

Figure 1-2 Installing the Pedals on the Game

decal on the control panel. Do not put the decal

over the black cover plate. CAUTION

Tighten the nuts on the steering assembly
studs to 40 inch-pounds maximum. If you
tighten the nuts too much, you can dam-
age the assembly.

8. Now install the black cover plate on the control
panel with the carriage bolts, flat washers, and lock
nuts.

9. Install each steering assembly with a mounting
plate on the underside of the control panel. Install
the mounting plate so the steering assembly cannot
be torn off the control panel.

10. Put the 1/4-20 lock nuts and flat washers on the
studs. Do not use a ratchet or an air gun to
tighten the nuts.

11. Install the buttons with a plastic “Start/Fire” collar
under each button. Put the blue buttons on the left
and red buttons on the right.

CAUTION
Install the steering mounting plates
Black Metal under the control panel so the
Cover . steering assemblies cannot be torn
Steering Assy off the control panel.
Mounting Plate .
(2 places) Steering Caggla‘ge
Wheel Assy (6 places)
(2 places)
Steering Assy Steering Assy
Mounting  Mounting Harness
Holes Holes Holes
(6 places) (6 places) (2 places)

Control Panel

Decal Biue
Button Assy
Snap-Action Switch Lacknut
Start/Fire Collar (6 places)
(2 places) .
Blue Red
Red Button Holes Button Holes
NOTE Button Assy (2 places) (2 places)
The steering wheels Snap-Action Switch ;
are rotated for clarity. Sta(r;/::lz: S:)Har Detail of Black Metal Cover

Figure 1-3 Assembling the Control Panel



Installation

i Component Szde o ' Solder Szde
signal Note* Wire Coloriz" in  Wire Color
+VRTN o
+5V -
= - .
+12V 4 - Y
COINCIR1 5 BU/W N/IW
Not used . S
SPKR+ TP 17 BN
AUDIO+ o .
RED 6 R 6 .
BLUE = 6 BU 6 COMPSYNCI:,:;»
VIDEO GND 6 BK .~ Notused
SELF-TEST 7 W Notused
Left Player , RightvPla’yer‘ . .
COIN 1 8  BK/Y BK/OR 9  com 2
FIRE/START 1 - 10 SW/BK Y/BK 10 FIRE/ START 2
Spare ’ W/BN Y/BN . Spare .
Spare W/R Y/R . Spare
Spare W/OR Y/OR - Spa':r:é'
Spare WY Y/W . Spare:
FIRE/START 1 - 10 W/GN ~Y/GN 11 _ FIRE/ START 2
PEDAL 1 15 W/BU Y/BU 15 PEDAL2
PEDAL 1 16 W/V Y/ 16 PEDALZ
STEERINGD 12 = W/GY Y/GY 12 STEERINGD
STEERING C 13 e GY/W 13 STEERINGC
GND 14 BK/W BK/W. 14 D
GND 14  BK/W BK/W 14
*Notes for this table are on page 1-7. _ ‘
Installing and Connecting the Harness
WARNING

Table 1- 3 JAMMA Wire Connections

Badlands Universal Kit

To meet FCC requirements, install the split
beads included in the kit over all the wires
in the harness as close to the connector

CAUTION

as possible.

1. If your game does not already have a JAMMA har-
ness, find the JAMMA harness (part no. A046501-

01) in the kit and install it.

2. Using Table 1-3, JAMMA Pin and Wire
Connections, for wiring information, connect the
JAMMA harness to existing component harnessing.

Use crimp splices or butt soldering.

Do not simply tie the wires together. If you
do, you could cause intermittent problems,
loose connections, oxidation, or a fire.

Connecting Power Wires
1. Connect the wires on the JAMMA harness to the
wires for the power supply, as shown in Table 1-3.
The Badlands kit requires +5V and +12V. If -5V is
available, it should be used too.

If -5V is not available, connect both wires to the 5
V RTN (GND) terminal on the power supply unless
the power supply has 12V RTN. If it does, connect
both wires to it.
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Installation

Notes to Table 1-3 Jamma Wire Connections

TP Twmted paxr

AL

Connect four of the larg.,e BN wires to the SV RTN
(GND) ‘terminal on the power supply unless the

~power supply has a 12V RTN. If you have a 12V
" 'RTN, connect one of the wires to the 12V RTN

6. Attach to the video display.

(GND) terminal.

Three of the R wires go to the +5V e
power supply. If ‘the power supply has 2 +SENSE
terminal, connect one of these three wires to the

+SENSE instead of the +5V, The fourth wire goes fo

the red wires ‘on the steering assembilies.

Connect both wires to the -5V terminal of th‘g
power supply. (f -5V is not available, connect both -
wires to:the 5 'V RTN (GND) ‘terminal on the pow:
supply unless the power supply has 12V RTN. If 'itf'_
does, connect both wires ‘1o it, NOTE: If -5V is #iot

used, the maximum power to the speaker-is reduced =

by balf)
Connect both wires to the +12V terminal of the
power supply. (If your coin counter(s) require(s)
12V, you' ecan use one of these two wires for the +_=:
side of the coin counter(s).) e

Connect to the negative side of the coin counter(s).'
If your counter(s) require 5V, splice into-the red:
wire that brings +5V to the steering assembhes See
Note 2, above. Note: Do not use 24V counters. =~

Use ‘this. wire if you want an external self- test

switch..The Badlands kit already has a self-test.

switch on the PCB. If you connect an external self-
test switch; first make sure the switch on the PCB is

: Connect the common terminal of the coin sthch tof‘

switéh_efd' _

. one of the BK/W wires.

' Connect to the N.O. termmal of the right coin

switch: Connéct the Common termmal of the coin’
switch to one of the BK/W wires. .

10. Connect to the N.O. termmals oF the left Flre/Start “

switches. Connect the common termmals of the :
sw1tches to one of the BK/AW wues '

1. Connect to the N.O. [emunals of the nght Fnre/Start .

switches. Connect the common terminals of the
switches to one of the BK/W wxres

- Connect to the gray wire on the steermg assembly:
. Connect to the white wire on the steermg assembly

. Connect one wire 1o the negative sense terminal of

the power supply (f it exists). Connect the second
wire to the common terminals of the coin switches.
Connect the third wire to the common terminals of
the control switches. Connect the fourth wire to the
black wires on the steermg assemny harness.

. Connect to the blue wire on the pedal.

. Connect to the vxolet wire on the pedal
. Connect the brown wire to the plus termmal on the

speaker and the white wire to the negatwe terminal
on the speaker. v

If your original game used other voltages, they are
not needed. Tie off any unused wires on the
power supply.

There is more than one wire for each voltage. Use
more than one wire for each voltage (connecting
them as described in Table 1-3) so that you do not
overload the edge connector and cause it to burn.

Connecting Video Display Wires

NOTE
The JAMMA harness provides only nega-
tive composite sync. If your video display
requires separate positive sync, see
Chapter 3 for alternative wiring.

Connect the wires designated for the red, green and
blue video guns along with the sync and ground wires,
according to Table 1-3.

Connecting Coin Door Wires

1.

Connect the wires on the JAMMA harness to the
coin switches and meter according to Table 1-3.

Connect one side of the door lamps to one of the
BK/W wires. Connect the other side of the door
lamps to the R wire supplying +5V to the joysticks.

NOTE

Do not use -5V for the coin door lamps.
-5V is required for audio.

(Some games have separate power supply outputs
for the coin door lamps. If you choose to use these
outputs, make sure you connect both sides of the
lamps to the terminals on the power supply.)

Connecting the Control Wires

Connect the steering assembly harnesses and the but-
ton harnesses to the JAMMA harness according to the
information in Table 1-3
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Attraction Shield

Display Bezel Attraction Film

~

Side Panel Decal

.A / Game PCB
5 Assembly
Display Shield < % | Stand-offs

X-Rec Screw

Black
Metal Cover
Steering Assy
Mounting
Plate
Steering
Wheel

[——— Volume Control

Carriage
Bolt

| Self-Test Switch

Assy
Flat
Washer
Control
Panel Decal
Blue
Button Assy Locknut
Snap Action Switch
Start/Fire Collar
Red Self-Test Label
Button Assy
Snap Action Switch

Start/Fire Collar Foot Pedal

Control panel in closed position

NOTE

The steering wheels are
shown rotated for clarity.

Figure 1-4 Badlands Kit Parts Installed in a Cabinet
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Grounding the Cabinet

Find the ground lead (green) of the 115V input power
line. Connect this lead in daisy-chain fashion to a bare
metal part of the coin door, both pedals, the control
panel, the video display, and the power supply. This is
a safety requirement for the players’ protection. This
AC ground must be of #18 AWG wire or larger.

Checking the JAMMA Connections

Before plugging in the game PCB, turn on the power
to the game, and check +5 Volts on pins 3, 4, C, and D
of the JAMMA connector; +12 Volts on pins F and 6;
and -5 Volts on pins E and 5. Check that the video dis-
play and the attraction lamp have power.

Now turn off the power to the game.

Installing the Badlands Printed-Circuit

Board

1. After you have checked the power on the JAMMA
connector, above, install the Badlands game PCB in
the cabinet. Use the nylon standoffs and four #6-32
screws in the kit.

Connect the JAMMA connector to the PCB.

3. Turn on the power to the game. Check that the
game PCB functions. If a video picture is not pre-
sent, see Chapter 3.

Installing the Display Bezel

Find the cardboard display bezel (part no. 047463-01).
Measure the size of the existing display bezel and cut
the new display bezel to size, if necessary.

Installing the Product ID and FCC Label
Place the product ID label (part no. 038158-01) and
FCC label (part no. 039450-01) on the back of the cabi-
net.

Installing the Side Panel Decals

Find the side panel decals. Wet the left and right side
panels of the cabinet with slightly soapy water. Then
position the decals as shown in Figure 1-4. Remove
any wrinkles in the artwork using a squeegee. Allow
the sides to dry.

Installing the Attraction Assembly

Find the attraction shield and the attraction film. Using
the existing shield as a template, cut the shield and
film to size, if necessary. Install them on the cabinet as ,
shown in Figure 1-4.

Testing After Power-Up

Use the self-test to check the operation of the game.
Refer to Chapter 2 for information about the self-test.

Installation

Perform the self-test when you first set up the game,
each time you collect the money, or when you suspect
game failure.

Setting the Coin and Game
Options
The Badlands coin and game options are set in the

self-test. See Chapter 2 for information about the
option settings.

Game Play

This section of the manual describes the theme of the
Badlands game and the game play features.

Introduction

It has been 50 years since the nuclear disaster. The
sport of sprint racing is now a ruthless battle between
armed cars. These races take place on tracks built in
the ruins of the dangerous nuclear zone known only
as the BADLANDS.

This is sprint racing gone BAD! It’s all-out war on the
track as players blast away at the drones (and each
other) to finish first! Players shoot playfield targets for
extra points and bonus missiles!

Game Play

One or two players can race at any time with
Badlands’ buy-in and game continuation features. If a
player loses to one of the drone cars, the player can
put in another coin to continue on to the next heat
and retain any custom car options he has acquired.

Each race has four laps. Players continue on to the
next racing heat as long as they beat the drone car.

Badlands has eight unique track layouts set in eight
different animated backgrounds that react to player
shots and crashes. These backgrounds change with the
level of difficulty. The backgrounds are:

® The City—watch out for falling power lines and the
water tower that crashes, spilling water on the

track that slows you down.

W The Desert—the mountain rumbles and falls onto
the track.

B The Freeway—make your own shortcuts through
the diner and gas station.

M The Volcano—Ilava spills down upon the track.

The Junkyard—power lines fall and old cars
explode on impact.

The Military Base—cannons fire and missiles
explode.
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Installation

B The Prison Yard—Use the gates to make shortcuts
and avoid the towers that fire upon you.

m The Refinery—be careful of creating oil spills.

Players can add coins to quickly customize their car.
Custom car options include:

W Missiles to destroy other cars and walls to make
short cuts.

1-10
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Tires to slide less around the turns.
Turbo to get up to speed faster.

Speed for higher top speed.

Shields to protect the car from shots, missiles and
crashing.



Use a 5/16" Drill Bit, 10 places

Pedal Installation Template



Chapter 2

Self-Test

The Badlands™ game tests itself
and provides visual and audible
indications of the condition of the
game circuitry and controls. Self-
test information is displayed on the screen and
through the sound system. No additional equipment is
required. Perform the self-test when you first set up

the game, each time you collect the money, and when

you suspect game failure. The
self-test screens provide informa-
tion pertaining to the game cir-
cuits and controls. This chapter
sh9ws the screens in the self-test and explains each of
the tests. The screens and explanations are arranged in
the order they appear in the self-test. Table 2-1 lists all

the self-test screens and their purposes.



Self-Test

Badlands Universal Kit

Table 2- 1 Summary of the Self-Test Screens

ROM Screen ‘

‘Self-Test Menu Screen
Statistics Screen
Histogram Screen

“Coin Options Screen :

Game Options Screen 0 =
Input Test Screéen i
Playfield Stamp Test Screen .

Motion Ob;ect Screen
‘Motion Object Picture Test Screen
Playfield and Convergence Test Screens
. Violet Convergence Scréen
Green Convergence Screen
Other Test Patterns

Color Bars and PUI‘ltY Test Screen
: Cyan,"Yellow and Magenta Test Screen
Red Color Purity Screen o
Green Color Purity Screen
Blue Color Purity Screen
White Color Purity Screen
Grey Color Purity Screen

Sound Test Screen

. Screen: G b GEE e USC o Purpose
RAM'Screen : L jv
L . switch is turned ‘on, Appears only if a RAM'is bad.

L Use to set and check the coin opuons settmgs :
. Use to set and check the game options settings

Use to test.the player controls. :

. Use o see the game stamps

Useto test the movement and color of game Obj@CtS
Use to test the game objects in the ROMs. -
- Use to check and adjust video display convergence of red blue and green.:
Use to check and adjust video display convergence of red to blue,
‘Use to check and adjust video display convergence of red and blue to green
Used to check the vxdeo display convergence - -

_ - ROMSs are tested only if the self-test switch is sw1tched o ﬁrst and then the power
o . switch is turned on. Appears oply if 1 ROM is bad, . '
: . Use to choose the self-test screen yOu want to see 5

. Displays game statistics, , . :
o Dmplays the game h1stogram ‘

Use to check the: dynamzc range of the video dlsplay color cnrcuxts
Use to check the dynamic range of the video display color cxrcu1ts
Use to'chieck the red calor purity in the video display. : '
Use to check the green color purity in the video display.

" Use 10 check the blue color purity in the video dxsplay
Use to check the white color in the video dxsplay
Use'to: check the grey color in the video dlsplay

Use to check the aud10 circuits, RAM; and ROM A}so use to check the com
mechanism operation; . . ,

Entering and Exiting the
Self-Test

To enter the self-test, turn on the self-test switch, locat-
ed on the game PCB at 19B near the JAMMA connec-
tor.

If you turn on the self-test switch after the power is
turned on, the self-test skips the RAM and ROM test.
To test the RAMs and ROMs, first turn on the self-test
switch and then turn on the power.

Turn off the self-test switch to exit the self-test and
return to the Attract Mode. However, if you want to
reset the coin or game options, leave the options
screen and then turn off the self-test switch. If you
turn off the self-test switch while you are on the
options screen, the settings will not change.

RAM and ROM Test

Test the RAMs and ROMs by turning on the self-test
switch first, and then the power switch. If the power
was on when you turn on the self-test switch the RAM
and ROM test is skipped. If the RAMs and ROMs pass
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the test, the display advances to the self-test menu
screen automatically.

Testing Game RAMs

No message appears while the test is checking the
RAMs. If the game has a bad RAM, you may see a
message, or if the problem is severe, you may only see
a colored screen. See Table 2-2 for the location of the
bad RAM if you see a message. If the test finds no
RAM errors, no message appears and the program
goes to the ROM test after a 4-second delay.

The RAM test continues to run until it passes. You can
advance to the next RAM or ROM test by pressing the
left player Start/Fire button.

Table 2-2 Bad RAM Locations

RAMWPQ

CPU/NVideo 2‘2V_ Bﬁck’grouiid_éélor'is red ahd:v
| . forcgroundisblack.

ColorRAM =~ 8K Black and yellow are the
e mam colors. :
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Testing Game ROMs

If the ROMs have no errors, the ROM test displays no
messages and advances to the Statistics screen. If a
ROM fails, a message is displayed. If the game has an
error in the program ROM, then the error number is
shown at the bottom of the screen. See Table 2-3 for
the location of the bad ROM.

Table 2-3 Bad Upper or Lower Main

ROM Locations
Error Address Location on Game PCB
00000 U=20F L=27F
20000 U=17F I=24F

If you think you have a ROM error, but the screen
shows no messages, see Table 3-3 for information
about the locations of various ROM functions.

Depending on how bad the ROM error is, you may
not be able to go to the self-test menu by pressing the
left player Start/Fire button. If you have more than one
ROM error, you must press the left player Start/Fire
button several times to go to the self-test menu.

Self-Test Menu

Choose the screen you want to see from this menu,
shown in Figure 2-1. Move through the menu by turn-
ing the left steering wheel. To choose a screen, press
the left player Start/Fire button.

Figure 2-1 Self-Test Menu Screen

Statistics

The statistics screen is shown in Figure 2-2. The statis-
tics information is accumulated either from the first
time the game was turncd on or from the last time the

Self-Test
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Figure 2-2 Statistics Screen

statistics were reset. To reset the statistics information,
spin either steering wheel and while the wheel is spin-
ning, press the right player Start/Fire button.

Enter the information on the statistics screen on a copy
of the statistics page in the back of this manual.

The following information appears on the statistics
screen:

WM Left Coins shows the number of coins deposited in
the left coin mechanism.

B Right Coins shows the number of coins deposited
in the right coin mechanism.

| Continues shows the number of times players con-
tinued their games.

B Conversions shows the number of times players
converted credits to wrenches. (The Convert
Credits to Wrenches game options setting must be
set to yes.)

B O Plyr Mins shows the minutes of idle time.

B 7 Plyr Mins shows the minutes played as a 1-player
game.

B 2 Plyr Mins shows the minutes played as a 2-player
game.

m  Sessions shows the number of sessions played. One
session is the game play starting at the left or right
player position and play ending at that position,
regardless of the number of coins or time played.

m Total Games shows the total number of games

*  played. One “game” is the time between a player

starting and that player losing to a drone car.

Error Count shows the number of EEROM errors
that were detected. If this is any number other than
zero, all of the statistics may be wrong. If you have
errors counted regularly, replace the EEROM at
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location 27J on the Game PCB.

B Total Game Time shows the total time, in minutes,
that the game has been played.

B Total Credits shows the total number of credits
deposited in both coin mechanisms.

M  Auvg Time/Credit shows the average game time per
credit, in seconds, for all players.

B Aug Time/Game shows the average game time per
game, in seconds, for all players. The coin mode
does not affect this figure, nor do credits converted
to wrenches.

NOTE
Game time for Badlands will average
about 3 1/2 minutes per game because of
the nature of the game play.

B Avg Games/Session shows the average number of
games played in a session. This indicates continued
games.

Press the left player Start/Fire button to go to the his-
togram screen.

Histogram

The histogram screen is shown in Figure 2-3. The his-
togram shows the average game time from 0 to 600 or
more seconds. The histogram also provides a corre-
sponding bar graph.

Enter the information on the histogram screen on a
copy of the statistics page in the back of this manual.

The game times information is accumulated either
from the first time the game was turned on or from the
last time the game times were reset. To reset the his-

Figure 2-3 Histogram Screen

Badlands Universal Kit

togram, spin either steering wheel and while the
wheel is spinning, press the right player Start/Fire but-
ton.

Press the left player Start/Fire button to go to the self-
test menu screen.

Coin Options
The coin options screen is shown in Figure 2-4. The

coin options screen indicates the current coin option
settings and allows you to change those settings.

The settings, with defaults, are shown in Table 2-4.

To move through the options, turn the left wheel. The
blue box around the option name indicates the option

COIN OPTIONS
{ﬂE FAULTS IN GREEN] -

COlN MQDE e
‘1 COIN 1 CREDIT
RIGHT MECH MULTIPLIER
1. COIN cou'fgs Plis 1 com

Figure 2-4 Coin Options Screen

Table 2-4 Coin Optlons Settings

Options .fg*‘s':: o

Coin Mode' ;
Right Mech Multiplier

Leh Mech Multiplier - 1 Coin coums as 1 ons
G o 1 Coin Counts as 2 Coins -
¢ No Bonus Adder ¢
©1 2 Coing Give 1 Exira Coin
4 Coins Give 1 Extra Coin
. 4 Coins Give 2 Extra Coins .
5 Coins Give 1 Extra Coin

3 Coms vae I Extra Com ‘ o

Bonus Adder’ :

% Manufacturer's recommended.
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that can be changed. The default setting appears in
green letters. To move through the settings, turn the
right wheel. To save the settings and exit the screen,
press the left Start/Fire button. To leave the screen
without saving the settings, press the right Start/Fire
button.

B Coin Mode is the number of coins required for one
credit. Coin Mode should have a blue box around it
when you enter this screen.

B Right Mech Multiplier is the number of coins each
coin counts as in the coin mechanisms.

W Left Mech Multiplier is the number of coins each
coin counts as in the coin mechanisms.

W Bonus Adder lets you choose bonus coins, no
bonus, or free play.

If you replace the EEROM at location 27] or if a hard-
ware problem occurs, the coin options will change to
the default (green) settings.

NOTE
To save new coin option settings, first exit
the screen by pressing the left Start/Fire
button and then turn off the self-test
switch.

Game Options

The game options screen is shown in Figure 2-5. This
screen indicates the current game option settings, and
is used to reset the high score table and change the
game option settings. Refer to Table 2-5 for the avail-
able settings and Atari Games’ recommended settings.

To move through the options, turn the left wheel. The
blue box around the option name indicates the option

L3y 3

Figure 2-5 Game Options Screen

Self-Test

Table 2-5 Game Optlons Settmgs

Option Name |

Restore Factory Optxon :

- :‘No Spe il Cost *
. Two Credits to Start;
e One © Commue _

Specml Cost

" Basy Moderate#

Difﬁcuitjf Level o
Convert Credits to Wréﬁéhe‘s _Yes#+  No -

Mu51c in Attract Mode' o ves e No

Clear H1gh Score Table v

Auto ngh Score~Table Reset

Don t'Do—Drugs Screen

+ Manufacturers recommended semngs i 333. :

that can be changed. The default setting appears in
green letters. To move through the settings, turn the
right wheel. To save the settings and exit the screen,
press the left Start/Fire button. To leave the screen with-
out saving the settings, press the right Start/Fire button.

B Restore Factory Options lets you set all the game
options to the factory options or lets you use your
own settings. Make sure you set this to no to use
your own chosen settings.

B Special Cost lets you choose two credits to start and
one to continue, or no special cost, which is one
credit to start and one to continue.

m  Difficulty Level lets you choose the difficulty level
of the Badlands game.

B Convert Credits to Wrenches controls whether play-
ers may convert credits to wrenches.

M Music in Attract Mode lets you turn the music on or
off in the attract mode.

W Clear High Score Table resets the high score table if
you select Yes.

W Auto High-Score-Table Reset automatically resets
the high-score table after 2000 games if no player
has achieved a high score in the last 200 games.

® Don’t Do Drugs lets you turn off or on the FBI
symbol screen in the attract mode.

NOTE
To save new game option settings, first
exit the screen by pressing the left
Start/Fire button and then turn off the self-
test switch.
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Input Test

The input test screen, shown in Figure 2-6, checks the
player controls. The inputs that are checked are:

B Switches and Lew/Edge are for Atari Games develop-
ment.

WM leta Values, Raw and Delta are the inputs for the
steering wheels and the pedals.

m Left Wheel Delta value increases from 01, as you
turn the wheel clockwise. The faster you turn the
wheel, the higher the delta number is. As you turn
the wheel counterclockwise faster and faster, the
value decreases from FF.

W Right Wheel Delta value increases from 01, as you
turn the wheel clockwise. The faster you turn the
wheel, the higher the delta number is. As you turn
the wheel counterclockwise faster and faster, the
value decreases from FF.

B Ieft Pedal Delta value increases when you press
the left pedal.

B Right Pedal Delta value increases when you press
the right pedal.

B Self-Test should have a pink box around it when
this screen appears.

B VBLANK is for Atari Games development.

W Right Start/Fire tests the right Fire/Start buttons.
Press either of the right buttons and a pink box
appears around the words.

m Left Start/Fire tests the left Fire/Start buttons. Press
either of the left buttons and a pink box appears
around the words.

B Freeze, Freeze-Step, Old Gas Pedals, and Old
Steering Wheels should never be highlighted.

Simultaneously press the right and left player Start/Fire

Figure 2-6 Input Test Screen
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button to return to the self-test menu screen.

Playfield Stamp Test

This screen shows the different stamps used in the
game and appears in Figure 2-7. If you turn the left
wheel clockwise, you will see Bank 0 stamps. If you
turn the left wheel counterclockwise, you will see
Bank 1 stamps.

Simultaneously press the right and left player Start/Fire
button to return to the self-test menu screen.
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Flgure 2-7 Playfield Stamp Test Screen

Motion Object Test

The motion object test screen is shown in Figure 2-8.
The motion object test indicates the condition of the
motion-object buffer circuit. Use the controls to test
the motion objects as described in Table 2-6.

Table 2-6 Motion Object Test

_ Control

Right Start/Fire '

Left W’heel o

Rxght Wheel - ‘:.Turnmg the wheelv

. posmon of ob;ect .

,Left Start/Fire -

Left Pedal | Pressmg the ’padél increases the pa]ette

ofthe selected object. (The priority .
Right Pedal ‘Pressmg the pedal increases the vemcal
. - size of the selected ob;ecL o
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Motion objects with priority 0 (PRI : 0) move behind
the orange and grey vertical stripes on the sides of the
screen. Motion objects with priority 1 move in front of
the stripes.

The following information is provided at the bottom of
the screen:

B MOB indicates the number of the motion object
selected.

m PIX indicates the stamp number in ROM.

HPOS indicates the horizontal position of the
object.

B VPOSindicates the vertical position of the object.
m VSIZindicate the number of stamps.

B PALindicates the palette number for colors.

B PRI indicates priority.

Simultaneously press the left and right Start/Fire but-
tons to return to the self-test menu screen.

Figure 2-8 Motion Object Test Screen

Motion Object Picture Test

The motion object picture test checks the information
in the EPROMs in the game and is shown in Figure 2-
9. Press the right Fire/Start button to see the next pic-
ture and press the left Fire/Start button to see the pre-
vious picture. To change the palette, press a pedal.

Table 2-7 Motion Object Picture
Test Error Locations

Picture Number EPROM Location on
Game PCB
0-3FF 14R
400-7FF 10R
800-BFF 14T

Self-Test

WOT IO OBELY BRICTINE YEBRY

y: Bpans RIGH
e

Figure 2-9 Motion Object
Picture Test Screen

View the pictures, and if you think there are errors
(other than unusual colors) check the EPROMs as
shown in Table 2-7.

Simultaneously press the left and right Start/Fire but-
tons to return to the self-test menu screen.

Playfield and Convergence
Pattern Test

The first playfield and convergence pattern screen is
shown in Figure 2-10. This test indicates the condition
of the display size, centering, linearity, and conver-
gence. The grid pattern should be white.

Press the right player Start/Fire button and the grid
pattern changes to violet. Pressing the right player
Start/Fire button again should cause the grid pattern to
turn green. Check ihe grid pattern for the following
characteristics (the violet and white patterns are used

Figure 2-10 Playfield and Convergence
Pattern Test Screen
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to adjust the display convergence):

W Grid lines should show no pincushioning or barrel-
ing, and the lines should be straight within 3.0 mm.

®m Violet and white pattern convergence should be
within 2.0 mm.

If the display characteristics are not within these limits,
refer to the display manual for the linearity and con-
vergence adjustment procedures or to determine the
possible cause of failure.

If you press the left player Start/Fire button you will
see a variety of patterns.

Simultaneously press the left and right Start/Fire but-
tons to return to the self-test menu screen.

Color Bars and
Color Purity Test

The color bars and color purity test screen is shown in
Figure 2-11. This test indicates the condition of the dis-
play color circuits.

Figure 2-11 Color Bars Test Screen

The screen should show, from top to bottom, a row of
red, a row of green, a row of blue and a row of grey,
each with 32 vertical bars. The brightest bars should
be on the left and darkest (black) on the right, with a
grey frame around the screen. If the display character-
istics are not correct, refer to the video display manual
for the color-gun adjustment procedure or to deter-
mine the possible cause of failure.

If you press the right player Start/Fire button, you will
see a screen with color bars of yellow, cyan, magenta,
and grey.

Press the right player Start/Fire button again to see the
color purity screens of red, green, blue, white and
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grey. These screens show the adjustment of the color
purity of the video display. Each screen should display
a rectangle of color, with no curving at the corners, no
unevenness of color, and no lines in the display.

If the screens are not correct, adjust the video display
as described in the video display manual.

Simultaneously press the left and right Start/Fire but-
tons to return to the self-test menu screen.

Sound Test

The sound test screen is shown in Figure 2-12. This
test indicates the condition of the coin mechanisms
and the music and sound-effects circuits.

Figure 2-12 Sound Test Screen

The sound microprocessor is reset at the beginning of
this test. The game may take up to three seconds to
produce the first sound. If the sound-microprocessor
reset fails, the message SOUND PROCESSOR NOT
RESPONDING should blink. If the sound microproces-
sor is good, check the coin mechanisms and the sound
microprocessor circuits by observing the following
messages:

W 1,234, etc. are the numbers assigned to each
sound. Choose a sound by turning the right wheel
Some sounds numbers cannot be selected.

To hear the sound, press the left player right
Start/Fire button one or more times. Press the left
player Start/Fire button to silence the sound.

WM 4 Music Chip Test consists of eight tones in a major
scale that alternate between sound channels (16
tones in all).

W Number of Sounds indicate the number of sounds
used in the Badlands game.
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Table 2-8 Faulty Sound RAM and ROM Locations

Error Message S Location on Game PCBor Causeé
Music Chip Tifhe Out 9D ' . |
Sound CPU Interrupt Error 14E, 17} |
Sound CPURAM 1 Error 9B : . ‘ ‘ » {
Sound CPU ROM 1 Error ' 9C If the message appears when you enter the test, then sound processor cannot run I
further. Press both Start/Fire buttons 1o return to the Self-Test menu. ' |
Communications: Error #1 _ Counts the number of errors caused by audio part of the gvame.uPCB.’ J‘

R

LSound Processor Not Responding ‘A major problem with the audio section of the game PCB. L |

B Sound CPU Status indicates the condition of the W Coin Mech Switches shows the condition of the left
sound microprocessor. If the sound microprocessor and right coin mechanisms. The zeroes underneath
is good, the word GOOD should appear. If the left and right correspond to the left and right coin
sound microprocessor or associated circuitry is mechanisms. The zero should change to one when
faulty, a number will appear (to indicate sound sta- the coin switch is held down, and change back to
tus) as well as an error message. See Table 2-7 for zero when it is released.
the error messages and faulty sound RAM and ROM Simultaneously press the left and right Start/Fire but-
locations. tons to return to the self-test menu screen.
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Chapter 3

Troubleshooting
and Maintenance

This chapter contains regular
maintenance information, trou-
bleshooting tables, and repair
procedures for your Badlands
game. The chapter has two parts.

The first part contains three trou-

bleshooting tables. The first table has general trouble-
shooting information, the second contains the voltage

levels and test points on the PCBs, and the last table is

of ROM-caused problems with
specific ROMs to check and
replace. The last part of the chap-
ter has information about con-
necting the video display to the

Badlands kit and repair informa-

tion for the steering assembly and the pedal assembly.
If a part is mentioned, but not illustrated, see Chapter

4, Hlustrated Parts Lists, for information.
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Table 3-1 Troubleshooting Table

Game Play Problems

. Wheel sticks or b

_ \theel rurns, but there »
: 1s 1o response ¢ on the screen. 2. |
- Pedal stxcks o Are there any o tructions?

L ‘Does the hmge n need oil ? (Thxs is very unhkely.) -

No response onscreén
~when the pedal is pressed

.‘fAre the harness connections good? .
. Does the pedal assembly need to be replaced? _' a

f e

SOund Problems ' . Is the speaker volurne tumed up? :
.. Is the voltage on the JAMMA connector correct?
. Ts the harness from the PCB to the speaker connected and in good cond1
Is the audio ROM and RAM good? - ' ’
- 2. Check the ROM and RAM in the self-test on the Sound Test screen See Table 2 4
Bad Sound RAM and ROM Locations.
b. Check the ROM:at 9C. - ‘ :
5. Is'the the voltage level to the PCB correct? See Tab}e 3'2 Volmge Inputs and Test POmz‘s
6. Does the speaker need 1o be replaced? | . . ,

Erratic sound ’ v Is the audio ROM at 9C good?

Video Display Problems
SyncProblems . Does your dlsplay need separzte posmve sync’ See the Vzdeo Dzspldy Sync Problems
’ section in thlS chapter

s B R

. Is the game plugged in?
- Is-the game turned on? |
. Are the connections good? -
Is the line fuse good? . e
Is the display brightness turned up? G
. Are the solder connections on the line filter and transformer good?
. Isthe jAMMA connector on the PCB tightly? . "

Screen is Dark

s O RO

manual. o :
a Do you have power to the vxdeo dlsplay?
'b. Are the video display’s filaments lit?
" ¢. Do'you have high voltage to the video displ:
9. Is the voltage level to the video display PCB correcT? (P
VAC, depending on the type of video display. Video signal ¥ s
It the 1eve1 s not correct, check the connectors and the hi ess

VAC or 110
> 3.5 Volts )

. - - continued npéée}j‘ _
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Table 3-1 Troubleshooting Table, Contmued

Problem. @ SuggestedAction - :25-» L

Video Display Problems
Display area wavers oristoo 1. Do you have voltage to the video display PCB?

small. v . 2. Do you have high voltage to the vtdeo chsplay? _
- Picture is Wavy = 1. Is the monitor ground connected to the ' momtor’
: 2. Are the sync inputs connected properly? Does your momtor neecl a separate posmve
» , sync? See the Video Dzsplay Sync Problems section in this chapter
© Picture is upside down. - Switch the honzontal or vertical yoke wires on the dxsplay
Convergeérice, phrity_ » 7 Use the séreens in the »s_elf “test to ad}ust th_e v1d_eo dlsplay. o

or color problems

Table 3-2 Voltage Inputs and Test Points on the PCBs

Table 3 3 What ROM Problems Look Like

o 25, 21q;--4N,-4s; 4U
o

I7F, 208, 24F, 27F
<F, 20F, 24F, 27F




Troubleshooting and Maintenance

Video Display

Sync Problems
Some video displays cannot use the composite nega-
tive sync that is on the JAMMA connector.

If you need separate positive sync the Badlands game
PCB includes a standard Atari video connector (located
at 14A) that provides separate positive sync. Refer to
Table 3-4 and make the appropriate connections for
your video display.

Table 3-4 Atari Video Connector Pin
Assignments for Separate Positive Sync

Horizontal Shifting

If you cannot center the display horizontally as
described in your video display manual, you can shift
it horizontally by altering the game PCB.

1. Remove the resistor at R98.

2. To shift the display to the right, add a resistor of
less than 100 Q (or a wire) at location R99. To shift
the display to the left, add a resistor of less than
100 Q (or a wire) at location R100.

Steering Assembly
Replacing the Steering Wheel

It is easier to replace the steering wheel if you remove
the steering assembly from the control panel. '

1. Open the control panel.

2. Unscrew the nuts that hold the steering assembly
on the control panel. Remove the reinforcing plate.

3. Take off the connector to the PCB. Remove the
steering assembly from the cabinet.

4. The screws that hold the steering wheel on the
steering assembly are tightened to 90 inch-pounds,
and are difficult to remove. One way to loosen the
screws is to put the tamper-proof hex key in a vise,
put the screw head into the key, and turn the steer-
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ing wheel until the screw is loosened. Loosen and
remove all the screws.

5. Replace the steering wheel. Replace the screws.
Tighten to 90 inch-pounds.

6. Install the steering assembly on the control panel.
. Install the nuts on the studs. Tighten these nuts to
40 inch-pounds maximum. If you tighten the nuts
too much, you can damage the steering assembly
and the steering wheel will not turn easily.

Replacing the Steering PCB ,
The steering wheel assembly is shown in Figure 3-1.

1. Open the control panel.

2. Unscrew the nuts that hold the steering assembly
on the control panel. Remove the reinforcing plate.

3. Take off the connector to the PCB. Remove the
steering assembly.

4. Remove the two cross-recessed screws that hold
the PCB bracket on the steering housing. Remove
the bracket and the PCB.

5. Take the old PCB off the bracket. Repair or replace
it. (The schematic for the PCB is in Chapter 5 of
this manual.) Install the repaired or new PCB on
the bracket.

5. Put the PCB and the bracket into the steering hous-
ing. Make sure the encoder wheel, inside the hous-
ing, fits between the two parts of the sensor on the
board and does not scrape against the sensor.

6. Put the screws and the washers into the PCB and
attach the PCB to the housing.

7. Install the steering assembly on the control panel.
Install the nuts on the studs. Tighten these nuts to
40 inch-pounds maximum. If you tighten the nuts
too much, you can damage the steering assembly
and the steering wheel will not turn easily.

Pedal Assembly

The only parts of the pedal assembly you can replace
separately are the set screws on the hinge (part num-
ber 75-4504) and the pedal tread (part number 047518-
01). You must purchase the rest of the pedal as an
assembly because special techniques are required to
assemble it at the factory.
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72-1605S
78-40104
Steering Wheel 6-32 (I;a;l-al-égss)crew

175014-1026 A047368-01
#6 Flat Washer P.C. Board
(2 places) Assy

138000-001
Opto-Sensor

176025-4412
1/4-20 Button-Head
Tamper Proof Screw

75-055B
1/4 Internal
Lock-Washer
046655-01
Cover Plate 79-58356
Connector
110027-151

150Q, 1/8 W Resistor

047504-01 047514-01

Shaft Hub
75-4006
047513-01 Set Screw

Encoder Wheel

75-044S
Split Lock Washer

72-8406
#4-40 Screw

175014-1018
#4 Flat Washer

Troubleshooting and Maintenance

72-16055
6-32 Pan-Hd Screw
175014-1026 047503-01
#6 Flat Washer Housing

047505-01
PCB Bracket

178012-001
Clip Ring

047508-01
Shim

Figure 3-1 Maintaining the Steering Assembly



Chapter 4

Hlustrated
Parts Lists

This chapter provides information
you need to order parts for your
game. Common hardware parts,
such as screws, nuts, washers, and so on usually are
not listed in the parts lists. The parts lists (except for
the PCB parts lists) are arranged alphanumerically by
Atari part number. All A-prefix numbers, which are
assemblies, come first. Next are part numbers with six
numbers followed by a hyphen (000598- throu'gh
201000-). Ending the list are part numbers with a two-

number designation followed by a hyphen (00-

through 99-). The PCB parts lists
are arranged in alphabetical order
by component. Within each sec-
tion the parts are arranged numerically by part num-
ber. When you order parts, give the part number, part
name, the number of this manual, and the serial
number of your game. With this information, we can
fill your order rapidly and correctly. We hope this will
create less downtime and more profit from your
games. Atari Games Customer Service phone numbers

are listed on the inside front cover of this ma.ual.



Illustrated Parts Lists

Badlands Universal Kit

Table 4-1 Badlands Kit Parts List
A047460-01 C

Part No. Description Part No. Description
A047193-01 Badlands Game PCB Assembly ,141026-001 Ferrite Split Bead
A046501-01 JAMMA Harness Assembly 160044-001 Snap-Action Microswitch
A047502-01 Steering Assembly (assembled at the factory 177010-240 #10-24 Polymer Hex Locknut
with JS Harness Assembly part no. 177010-244 #1/4-20 Polymer Hex Locknut
A047138-01)
A047507-02 Pedal Assembly. Replaceable Parts: 178032-002 Wire Tie Wrap
75-4504 1/4-20 x 1/4-Inch Long Hex Socket Set 178126-002 5/32 Tamperproof Hex Key
Screw 178237-001 Red Button Assembly
047518-01 Pedal Tread 178237-005 Blue Button Assembly
047461-01 Black Metal Control Panel Cover Plate 178265-001 Nylon PCB Standoff-
047512-01 Reinforcing Plate for Steering Assembly 178283-001 Start/Fire Identification Collar
047509-01 Pedal Mounting Bracket 72-6612S #6-32 x 3/4-Inch Pan-Head Screw
047205-01 Attraction Shield 72-1108F #10-24 x 1/2-Inch-Long Pan-Head Screw
047464-01 Attraction Film 175014-1040 #10 Flat Washer
047463-01 19” Display Bezel 175014-1050 1/4 Flat Washer
047462-01 Control Panel Decal 75-050 #10 Internal Lock Washer
047106-02 Badlands Poster 75-5116B #10-24 x 1-Inch-Long Black Carriage Bolt
047106-01 Side Panel Decal 75-5520B 1/4-20 x 1 1/4-Inch-Long Black Carriage
038158-01 Product 1.D. Label Bolt
039450-01 FCC Compliance Label TM-344 Badlands Universal Kit Installation Manual
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72-1605S8
78-40104 6-32 Pan-Hd Screw
Steering Wheel (2 places)

175014-1026 A047368-01
#6 Flat Washer P.C. Board
(2 places) Assy

138000-001
Opto-Sensor

176025-4412
1/4-20 Button-Head
Tamper Proof Screw
. 75-055B
1/4 Internal " .

Lock-Washer AN &

L
046655-01
Cover Plate

79-58356
Connector

047504-01

Hlustrated Parts Lists

72-1605S
6-32 Pan-Hd Screw
175014-1026 047503-01
#6 Flat Washer Housing

047505-01
PCB Bracket

047514-01
Shaft Hub 178012-001
o . 75-4006 Clip Ring
7513-01 Set Screr
Encoder Wheel ¢ " 04735;,?:,-01
75-044S
Split Lock Washer
72-8406
#4-40 Screw
175014-1018
#4 Flat Washer
Figure 4-1 Steering Assembly
A047502-01 B
Steering Assembly
Parts List
Part No. Description Part No. Description
A047367-01 P.C. Board Assembly. Replaceable Parts: 176025-4412 1/4-20 x 3/4-Inch-Long Tamper-Proof
110027-151 1509, 1/8 W Resistor Button-Head Screw
138000-001 Opto-Sensor 178012-001 3/4-Inch Diameter Klip Ring
79-58356 Connector 72-1605S #0-32 x 5/16-Inch-Long Pan-Head Screw
72-8406 #4-40 x 3/8-Inch-Long Cap Screw
046655-01 Cover Plate
047503-01 Steering Housing 175014-1018 #4 Flat Washer
047504-01 Steering Shaft 175014-1026  #6 Flat Washer
047505-01 Steering Bracket ’ 75-044S #4 Split Lock Washer
75-055B 1/4 Black Internal Lock Washer
047508-01 3/4-Inch Shaft Spacer Shim
047513-01 Encoder Wheel 75-4006 #10-32 x 3/8-Inch-Long Set Screw
047514-01 Encoder Hub 78-40104 Steering Wheel
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Illustrated Parts Lists
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Badlands Universal Kit Illustrated Parts Lists

Badlands Game PCB Assembly

Parts List
Designation Description Part No. Designation Description Part No.
Integrated Circuits
1K Integrated Circuit, 74HCT273 137655-001 16C Integrated Circuit, 74L5240 137251-001
2E Integrated Circuit, LM324 137582-001 16P Integrated Circuit, 74F00 137327-001
2) Integrated Circuit, 74F260 137570-001 16S Integrated Circuit, GAL16V8 136074-1003
2N Integrated Circuit, OTE, 250 nsec 136074-1013 17F Integrated Circuit, EPROM, 250 nsec 136074-1009
25 Integrated Circuit, OTP, 250 nsec 136074-1015 17] Integrated Circuit, 74F32 137486-001
2U Integrated Circuit, OTF, 250 nsec 136074-1017 17K Integrated Circuit, 74LS175 137123-001
3K Integrated Circuit, 74L5374 137144-001 170 Integrated Circuit, VMATCH 137552-001
4] Integrated Circuit, 74F260 137570-001 18C Integrated Circuit, 74L5244 137038-001
4N Integrated Circuit, OTP, 250 nsec 136074-1012 18R, 18S Integrated Circuit, 74F74 137436-001
4S Integrated Circuit, OTP, 250 nsec 136074-1014 19] Integrated Circuit, 74L508 137012-001
4U Integrated Circuit, OTB, 250 nsec ~ 136074-1016 19K Integrated Circuit, 74L5240 137251-001
5E Integrated Circuit, LM324 137582-001 19N Integrated Circuit, 7415374 137144-001
5K Integrated Circuit, 74HCT273 137655-001 20C Integrated Circuit, LETA 137304-2002
6F Integrated Circuit, 7406 137052-001 20F Integrated Circuit, EPROM, 250 nsec 136074-1008
7N Integrated Circuit, 74LS374 137144-001 21R Integrated Circuit, GAL16V8 136074-1002
7R, 7T Integrated Circuit, 74F374 137420-001 21T Integrated Circuit, 74F157 137494-001
7V Integrated Circuit, 74LS374 137144-001 22E Integrated Circuit, 68000, 8 MHz,  137289-003
8E Integrated Circuit, YM3012 137402-001 PLAS
8F Integrated Circuit, 7415245 137134-001 22] Integrated Circuit, 74F74 137436-001
8y Integrated Circuit, 74F00 137327-001 22K Integrated Circuit, 74LS374 137144-001
22N Integrated Circuit, 74LS257 137136-001
8K Integrated Circuit, RAM, 2K x 137534-001
8, 35 nsec 22v Integrated Circuit, RAM, 8KX8, 137535-004
9B Integrated Circuit, RAM, 8K x 8, 137535-005 100 ns
120 nsec 23R Integrated Circuit, 74F74 137436-001
9C Integrated Circuit, OTP, 250 nsec 136074-1018 23T Integrated Circuit, 74F157 137494-001
oD Integrated Circuit, YM2151 137401-001 24C Integrated Circuit, 74L5138 137177-001
ON Integrated Circuit, GAL16V8 136074-1004 24F Integrated Circuit, EPROM, 250 nsec 136074-1007
9V Integrated Circuit, 74LS374 137144-001 24) Integrated Circuit, 74F20 137530-001
10E Integrated Circuit, 74LS174 137122-001 25M Integrated Circuit, SOS 137550-001
10F Integrated Circuit, 74LS138 137177-001 26A Integrated Circuit, LM556, Dual 137660-001
Timer
107 Integrated Circuit, 74F04 137437-001
10K Integrated Circuit, 74F374 137420-001 26C Integrated Circuit, GAL16V8 136074-1001
10R Integrated Circuit, OTP, 250 nsec 136074-1011 26R Integrated Circuit, GAL16V8 136074-2000
11V Integrated Circuit, 74LS175 137123-001 26T Integrated Circuit, 74F153 137492-001
26U Integrated Circuit, 74F04 137437-001
12E Integrated Circuit, GAL16V8 136074-1005
13F Integrated Circuit, 74LS374 137144-001 27F Integrated Circuit, EPROM, 250 nsec 136074-1006
13] Integrated Circuit, 74F00 137327-001 27] Integrated Circuit, EEPROM, 137399-300
13V Integrated Circuit, 74LS175 137123-001 2816 A, 300 ns
28A Integrated Circuit, 74L5197 137240-001
14C Integrated Circuit, 6502 A 137577-001 28L Integrated Circuit, 74LS257 137136-001
14E Integrated Circuit, 74F74 137436-001
14R Integrated Circuit, OTP, 250 nsec 136074-1010 28N Integrated Circuit, 74F373 137575-001
14T Integrated Circuit, OTP, 250 nsec 136074-1019 28R Integrated Circuit, 74LS163 A 137114-001
28T Integrated Circuit, 74F153 137492-001
15F Integrated Circuit, 74LS374 137144-001 Capacitors
15] Integrated Circuit, 74F74 137436-001 c2 Capacitor, 47 UF, 25 V, Electrolytic ~ 124009-476
15K Integrated Circuit, 74F04 137437-001 C3 Capacitor, .1 iF, 50 V, Ceramic 122002-104
15N Integrated Circuit, LB 137536-001 C4 Capacitor, 470 UF, 25 V, Electrolytic, 123003-477
15V Integrated Circuit, 74F74 137436-001 Radial
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Badlands Game PCB Assembly
Parts List, Continued

Designation Description Part No. Designation Description Part No.
C6-C9 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R16-R19 Resistor, 3.3 K Q, £5%, 1/8 W 110027-332
C10-C15 Capacitor, 100 pF, 100 V, Ceramic 122016-101 R22-R25 Resistor, 470 Q, £5%, 1/8 W 110027-471
C16-C24 Capacitor, .1 UF, 50 V, Ceramic 122002-104 + R26, R27 Resistor, 24 K Q, 5%, 1/8 W 110027-243
C25-C28 Capacitor, .001 UF, £10%, 50V 122015-102 R30 Resistor, 100 K Q, 5%, 1/8 W 110027-104
C29-C32 Capacitor, .01 UF, 50 V, Ceramic 122002-103 R31 Resistor, 220 Q, +5%, 1/8 W 110027-221
C33 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R32-R35 Resistor, 1 K Q, £5%, 1/8 W 110027-102
C35 Capacitor, 47 WF, 25 V, Electrolytic ~ 124009-476 R37-R41 Resistor, 10 K Q, #5%, 1/8 W 110027-103
C36, C37 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R42 Resistor, 1 K Q, 5%, 1/8 W 110027-102
C38 Capacitor, 10 UF, 25 V, Electrolytic 124009-106 R43-R45 Resistor, 10 K Q, 5%, 1/8 W 110027-103
C39 Capacitor, .001 WF, £10%, 50V 122015-102 R46-R56  Resistor, 1 K Q, +5%, 1/8 W 110027-102
C40, C41 Capacitor, .1 PF, 50 V, Ceramic 122015-104 R57 Resistor, 470 Q, £5%, 1/8 W 110027-471
C42 Capacitor, .001 pF, £10%, 50V 122015-102 R58-R60 Resistor, 1 X Q, £5%, 1/8 W 110027-102
C43, C44 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R61 Resistor, 5.1 K Q, 5%, 1/8 W 110027-512
C45 Capacitor, 47 UF, 25V, Electrolytic 124009-476 R62 Resistor, 12 K Q, 5%, 1/8 W 110027-123
C46 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R63 Resistor, 47 K Q, 5%, 1/8 W 110027-473
C47 Capacitor, 22 UF, 35 V, Electrolytic 124000-226 R64 Resistor, 12 K Q, £5%, 1/8 W 110027-123
C48 Capacitor, .1 HF, 50 V, Ceramic 122002-104 R65 Resistor, 1.5 K Q, £5%, 1/8 W 110027-152
C49 Capacitor, .0022 pF, 50 V, Ceramic =~ 122015-222 R66 Resistor, 1 K Q, £5%, 1/8 W 110027-102
C50 Capacitor, .001 WF, £10%, 50V 122015-102 RG7, R68  Resistor, 18 K Q, 5%, 1/8 W 110027-183
C51, €52 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R69 Resistor, 560 Q, 5%, 1/8 W 110027-561
C53 Capacitor, .22 UF, 50 V, Ceramic 122017-224 R70 Resistor, 470 Q, £5%, 1/8 W 110027-471
C54, C55 Capacitor, .001 UF, £10%, 50V 122015-102 R71 Resistor, 1.5 K , 5%, 1/8 W 110027-152
C56, C57 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R72 Resistor, 100 Q, £5%, 1/8 W 110027-101
C58 Capacitor, 10 UF, 25 V, Electrolytic 124009-106 R74 Resistor, 2.4 K Q, +5%, 1/8 W 110027-242
59, C60 Capacitor, 100 pF, 100 V, Ceramic 122016-101 R75 Resistor, 15 Q, 5%, 1/8 W 110027-150
C63-C116 Capacitor, .1 uF, 50 V, Ceramic 122002-104 R77 Resistor, 10 Q, £5%, 1/8 W 110027-100
Diodes R78 Resistor, 1.5 K , +5%, 1/8 W 110027-152
CR1, CR2 Diode, 1N4001 131048-001 R81 Resistor, 2.4 K Q, £5%, 1/8 W 110027-242
CR3 Diode, MV5053, Light Emitting 131027-002
CR4, CR5 Diode, 1N4001 131048-001 R82 Resistor, 15 Q, £5%, 1/8 W 110027-150
CR6, CR7 Diode, MV5053, Light Emitting 131027-002 R83 Resistor, 1.5 K Q, 5%, 1/8 W 110027-152
Inducto R84 Resistor, 10 Q, 5%, 1/8 W 110027-100
uctor ; 159 a
11 Inductor, 100 uH 141024-001 R85 Resistor, 100Q, +5%, 1/8 W 110027-101
. Transistors R86 Resistor, 2.4 K Q, 5%, 1/8 W 110027-242
Q1-Q3  Transistor, 2N5306 133033-001 R88 Resistor, 1.5 K Q, 5%, 1/8 W 110027-152
Q4 Integrated Circuit, TDA2030 137301-001 R89 Resistor, 15 Q, 5%, 1/8 W 110027-150
Q5-Q8  Transistor, 2N3904 133041-001 RO1 Resistor, 10 , £5%, 1/8 W 110027-100
Resistors
R1 Potentiometer, 10 K Q, Vert, with 119020-103 RO2 Resistor, 1009, +5%, 1/8 W 110027-101
Knob R93-R95 Resistor, 10 K £, 5%, 1/8 W 110027-103
R2 Resistor, 100Q, £5%, 1/8 W 110027-101 R96, R97 Resistor, 10092, £5%, 1/8 W 110027-101
R3 Resistor, 18 K Q, 5%, 1/8 W 110027-183 R98 Resistor, 10 Q, £5%, 1/8 W 110027-100
R4, RS Resistor, 1 K Q, £5%, 1/8 W 110027-102
R101 Resistor, 1.5 K Q, £5%, 1/8 W 110027-152
R6 Resistor, 0Q, +5%, 1/4 W 110005-001 R102 Resistor, 3.3 K Q, +5%, 1/8 W 110027-332
R7-R9 Resistor, 220 Q, 5%, 1/8 W 110027-221
R10-R14 Resistor, 1 K Q, £5%, 1/8 W 110027-102 RN1-RN3 Resistor Network, R2R 118016-001
R15 Resistor, 10 Q, £5%, 1/8 W 110027-100
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Badlands Game PCB Assembly
Parts List, Continued

Illustrated Parts Lists

Designation Description Part No. Designation Description Part No.
Miscellaneous Socket, 28 Pin, .600” 179257-028
Switch, Slide, SPDT 160040-001 Socket, 16 Pin, .300” 179259-016
X1 Crystal, 14.318 144000-004 Socket, 24 Pin, .300” 179259-024
Connector, 11 Ckt, Header, .100 179118-011 Socket, 20 Pin, .300” 179259-020
Cir, Key 3

Connector, 2 Ckt, Header, .100 Ctr  179048-002 Socket, 40 Pin, .600” 179257-040
Socket, 64 Pin, .900” 179256-064

Connector, 2 Ckt, Header, .100 Ctr  179048-002
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This chapter contains the sche-
matics for your Badlands Univer-
sal Kit.™ The Badlands Game
PCB schematic has six pages and
is shown in ths chapter. (The as-

sembly drawing and parts list for

the game PCB are shown in Chapter 4, Ilustrated

Chapter 5

Schematic
Diagrams

About this Chapter...

Parts Lists.) The Steering PCB,
memory map and the faulty
RAM/ROM tables are also shown.
The part numbers for the steering
PCB are shown in the steering

assembly drawing in Chapter 4.

The Badlands game does not have an audio PCB.
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Faulty RAM Locations
RAM Type Location Video Display
Characteristic
CPU/Video 22v Background color is red
and foreground is black.
Color RAM 8K Black and yellow are the

main colors.

Faulty Upper or Lower
Main ROM Locations
Error Address Location on Game PCB
00000 U=20F 1=27F
L 20000 U=17F L=24F

Badlands Universal Kit



Badlands Universal Kit

ADDRESS

000000 - OO7FFF
008000 - OOFFFF
010000 - O3FFFF
FC0000
FC0000
FDC001 - FDOFFF
FE0OOL
FE2001
FE4001

FE6001

FE8000
FEAO00Q
FEC001
FEEQOL
FFCO00 - FFC3FE

FFEOOQ - FFEEFF

FFF000 - FFFIFF

FFFO00 - FFFFFF

SIZE

16KW
16KW
96KW

2KB

256W

2520B

168B

4KB

BADLANDS MEMORY MAP

ADDRESS BUS
2222 1111 1111 1100 0000 0000
3210 9876 5432 1098 7654 3210

0-- —00 OAAA AAAA AAAR AAAA
0—— —00 1BBA AAAA AAAA AARA
0—- —AA AAAA AAAA AAAA AAAA
1-- —00 000~ — — —
1—- =00 000- — — —
1—- —01 00OA ARAA ARAA AAAA
1-= =10 000- — — —
1-- —10 001- — — —
1-- ~10 010- — — —
1-~ 10 011- — — -AA-
00
01
10
11
1—= =10 100- — —— —
1—- -10 101- — — —
1-- -10 110- — — —
1-- =10 111- — — —
1—— —~11 110- —AA ABAA AAAD
0
1
A A
2a 2A
0
0
1
1
1-- —11 1110 AAAA ARAA AAAA
RRRR R
cee cee

1-- =11 1111 0000 AAAA AAQO

0 OMMM MM

0 1MMM MM

1 IMMM MM

1-- =11 1111 AAAA AARA ARAA

R/W

w = ™ omow

R/W

=

= = W o=

R/W

R/W

R/W

R/W

DATA BUS

1111 1100 0000 0000

5432 1098 7654

DDDD DDDD DDDb

DDDD DDDD DDDD
DDDD DDDD DDDD

DDDD

DDDD

DDDD

DDDD DDDD
DDDD DDDD

DDDD DDDD

DDD DD
bD
DDD
D DDDBD
DDDD DDDD DDDD

DDD
D DDDD DDDD
DDDD DDDD DDDD

DDDD DDDD

DDDD DDDD D

DDDD DDDD D

DDDD DDDD DDDD

3210

DPDD
DDDD
DDDD

DDDD

DDDD

DDDD
DDDD

DDDD

DDDD
DDDD

DDDD

DDDD

D
DDD
DDDD

Schematic Diagrams

FUNCTION

SHORT ABSOLUTE PROGRAM PROM
SLAPSTIC PROGRAM PROM
LONG ABSOLUTE PROGRAM PROM
AUDIO RESET
AUDIC TRANSFER LATCH FULL
EAROM
WATCH DOG
VIDEO IRQ ACKNOWLEDGE
SWITCHES
SELFTEST (ACTIVE LO)
VBLANK
BUTTON 1 (ACTIVE LO)
BUTTON 2 (ACTIVE LO})
OPTION SWITCHES (ACTIVE LO)
LETA
WHEEL 1
WHEEL 2
PEDAL 1
PEDAL 2
AUDIC WRITE
AUDIO READ
PLAYFIELD STAMP BANK
EAROM UNLOCK
COLORAM
PLAYFIELD COLORAM
MOTION OBJECTS COLORAM
PALETTE
COLOR
RED
GREEN (MSB)
GREEN (LSB)
BLUE
PLAYFIELD PARAMETER RAM
ROW ADDRESS
COLUMN ADDRESS
COLOR PALETTE
STAMP NUMBER
MOTION OBJECTS PARAMETER RAM
MOP
STAMP NUMBER
MOV
VERTICAL POSITION
VERTICAL SIZE
MOH
HORIZONTAL POSITION
VIDEOC PRIORITY
COLOR PALETTE
PROGRAM RAM

Figure 5-2 Steering PCB Assembly Schematic Diagram,
Faulty RAM and ROM Tables and Badlands Memory Map
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AC

Alternating current; from zero it rises to
1 maximum positive level, then passes

through zero again to a maximum neg-
ative level.

ACTIVE STATE
The true state of a signal. For example:
The active state for is low.

ADDRESS

A value that identifies a specific loca-
tion of data in memory; normally ex-
pressed in hexadecimal notation.

ANALOG

Measurable in an absolute quantity (as
opposed to on or off). Analog devices
are volume controls, light dimmers,
stereo amplifiers, etc.

ANODE
The positive (arrow) end of a diode.

AMPLIFIER
A device used to increase the strength
of an applied signal.

AMPLITUDE
The maximum instantaneous value of a
waveform pulse from zero.

ASTABLE

Having no normal state. An astable de-
vice will free-run or oscillate as long as
operating voltage is ap-

BINARY
A number system that expresses all val-
ues by using two digits (0 and 1).

BIT
A binary digit; expressed as 1 or 0.

BLANKING
Turning off the beam on a cathode-ray
tube during retrace.

BLOCK DIAGRAM

A drawing in which functional circuitry
units are represented by blocks. Very
useful during initial troubleshooting.

BUFFER

1. An isolating circuit designed to
eliminate the reaction of a driven circuit
on the circuits driving it (e.g., a buffer
amplifier).

2. A device used to supply additional
drive capability.
BUS
An electrical path over which informa-

tion is transferred from any of several
sources to any of several destinations.

CAPACITOR

A device capable of storing electrical
energy. A capacitor blocks the flow of
DC current while allowing AC current
to pass.

CATHODE
The negative end of a

diode.
CHIP

plied. The oscillation fre-

quency is usually controlled by external
circuitry.

AUXILIARY COIN SWITCH

A momentary-contact pushbutton
switch with a black cap located on the
utility panel. The auxiliary coin switch
adds credits to the game without acti-
vating a coin counter.

BEZEL

A cut, formed, or machined retention
device, such as the conical device used
to mount a pushbutton switch to a con-
trol panel, or the formed device used to
frame the video display screen.

BIDIRECTIONAL

Able to send or receive data on the
same line (e.g., the data bus of a micro-
processor).

An integrated circuit
comprising many cir-
cuits on a single wafer slice.

CLOCK

A repetitive timing signal for synchro-
nizing system functions.

COINCIDENCE
Occurring at the same time.

COIN COUNTER

A 6-digit electromechanical device that
counts the coins inserted in the coin
mechanism(s).

COIN MECHANISM

A device on the inside of the coin door
that inspects the coin to determine if
the correct coin has been inserted.

Glossary

COMPLEMENTARY
Having opposite states, such as the out-
puts of a flip-flop.

COMPOSITE SYNC

Horizontal and vertical synchronization
pulses that are bused together into a
single signal. This signal provides the
timing necessary to keep the display in
synchronization with the game
circuitry.

COMPOSITE VIDEO

Complete video signal from the game
system to drive the display circuitry,
usually comprising H SYNC, V SYNC,
and the video.

CREDIT
One play for one person based on the
game switch settings.

CRT
Cathode-ray tube.

DATA

General term for the numbers, letters,
and symbols that serve as input for de-
vice processing.

DARLINGTON
A two-transistor amplifier that provides
extremely high gain.

DC
Direct current, meaning current flowing
in one direction and of a fixed value.

DEFLECTION YOKE

Electromagnetic coils around the neck
of a cathode-ray tube. One set of coils
deflects the electron beam horizontally
and the other set deflects the beam ver-
tically.

DIAGNOSTICS

A programmed routine for checking cir-
cuitry. For example: the self-test is a di-
agnostic routine.

DIODE
A semiconductor device that conducts
in only one direction.

DISCRETE
Non-integrated components, such as re-
sistors, capacitors, and transistors.

DMA

Direct memory access. DMA is a pro-
cess of accessing memory that bypasses
the microprocessor logic. DMA is nor-
mally used for transferring data be-
tween the input/output ports and
memory.
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DOWN TIME

The period during which a game is
malfunctioning or not operating cor-
rectly due to machine failure.

EAROM

Electrically alterable read-only memory
(see ROM). The EAROM is a memory
that can be changed by the application
of high voltage.

FLYBACK
A step-up transformer used in a display
to provide the high voltage.

GATE

1. A circuit with one output that re-
sponds only when a certain combina-
tion of pulses is present at the inputs.

2. A circuit in which one signal
switches another signal on and off.

3. To control the passage of a pulse
or signal.

HARNESS

A prefabricated assembly of insulated
wires and terminals ready to be at-
tached to a piece of equipment.

HEXADECIMAL

A number system using the equivalent
of the decimal number 16 as a base.
The symbols 0-9 and A-F are usually
used.

IMPLODE
To burst inward; the inward collapse of
a vacuum tube.

1/0

Input/Output.

IRQ

Interrupt request. IRQ is a control sig-
nal to the microprocessor that is gener-
ated by external logic. This signal tells
the microprocessor that external logic
needs attention. Depending on the pro-
gram, the processor may or may not re-
spond.

LED
The abbreviation for a light-emitting
diode.

LOCKOUT COIL
Directs coins into the coin return box
when there is no power to the game.

gl-2

LOGIC STATE

The binary (1 or 0) value at the node
of a logic element or integrated circuit
during a particular time. Also called the
logic level. The list below shows the
voltage levels corresponding to the log-
ic states (levels) in a TTL system.

Logic 0, Low= (*VDC to +0.8 VDC

Grey Area (Tri-State Level) =
+0.8 VDC to +2.4 VDC

Logic 1, High = +2.4 VDC to +5 VDC

MULTIPLEXER

A device that takes several low-speed
inputs and combines them into one
high-speed data stream for simultane-
ous transmission on a single line.

NMI

Non-maskable interrupt. NMI is a re-
quest for service by the microprocessor
from external logic. The microproces-
sor cannot ignore this interrupt request.

PAGE

A subsection of memory. A read-only
memory device (see ROM) is broken
into discrete blocks of data. These
blocks are called pages. Each block has
X number of bytes.

PCB
The abbreviation for a printed-circuit
board.

PHOTOTRANSISTOR
A transistor that is activated by an ex-
ternal light source.

POTENTIOMETER

1. A resistor that has a continuously
moving contact which is generally
mounted on a moving shaft. Used
chiefly as a voltage divider. Also called
a pot (slang).

2. An instrument for measuring a
voltage by balancing it against a known
voltage.

RAM
Random-access memory. A device for
the temporary storage of data.

RASTER-SCAN DISPLAY

A display system whereby images are
displayed by continuously scanning the
cathode-ray tube horizontally and verti-
cally with an electron beam. The dis-
play system controls the intensity of the
electron beam.

RETRACE

In a raster-scan display, retrace is the
time during which the cathode-ray tube
electron beam is resetting either from
right to left or from bottom to top.

RESISTOR

A device designed to have a definite
amount of resistance. Used in circuits
to limit current flow or to provide a
voltage drop.

ROM
Read-only memory. A device for the
permanent storage of data.

SIGNATURE ANALYSIS
A process of isolating digital logic faults
at the component level by means of
special test equipment called signature
analyzers. Basically, signature analyzers
(e.g., the ATARI® CAT Box) convert
lengthy bit streams into
four-digit hexadecimal
signatures. The signature
read by the analyzer at
each circuit node is then
compared with the
known good signature
for that node. This pro-
cess continues until a
fault is located.

TROUBLESHOOT
The process of locating and repairing a
fault.

VECTOR

A line segment drawn between specific
X and Y coordinates on a cathode-ray
tube.

WATCHDOG

A counter circuit designed to protect
the microprocessor from self-destruc-
tion if a program malfunction occurs. If
a malfunction does occur, the counter
applies continuous pulses to the reset
line of the microprocessor, which caus-
es the microprocessor to keep
resetting.

X-Y DISPLAY
A display system whereby images are
displayed with vectors.

ZENER DIODE

A special diode used as a regulator. Its

main characteristic is breaking down at
a specified reverse-bias (Zener) voltage.



