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Hard Drivin’ Compact

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:

o 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.

e 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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Safety Summary

The following safety precautions apply to all game
operators 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
recommend 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 ac-
cept the AC line voltage in your location. The line
voltage requirements are listed in the first chapter of
this manual.

Disconnect Power During Repairs. To avoid electri-
cal shock, disconnect the game from the AC power
before 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 volt-
age from the CRT before servicing it. Do this after you
disconnect it from the power source. First, attach one
end of a large, well-insu-
lated, 18-gauge jumper
wire to ground. Then
momentarily touch the
free end of the
grounded jumper
wire to the CRT an-
ode by sliding the
wire under the anode
cap. Wait two minutes
and do this again.

Use Only Atari Parts.
To maintain the safety of

vi

your Atari game, use only Atari parts when you repair
it. Using non-Atari parts or modifying the game cir-
cuitry 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 flu-
orescent line ballast transformer will overheat and
cause a potential fire hazard. Check the product iden-
tification label on your machine for the line frequency
required.

ABOUT NOTES, CAUTIONS, AND
WARNINGS

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

NOTE — A highlighted piece of information.

CAUTION — Equipment and/or parts can be dam-
aged 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 fol-
lowing instructions,

WARNING — Players and/or technicians can be killed
or injured if instructions are not followed.
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Chapter 1

How to Use This Manual

This manual is written for operators
and service personnel. It provides
information for setting up, driving,
testing, and maintaining your Hard
Drivin’ Compact™ simulator.

The manual is divided into the following chapters:

e Chapter 1 contains set-up and simulator driving

information.

Chapter 2 contains self-test procedures and addi-
tional diagnostic tests. The self-test is important in
the Hard Drivin’ compact simulator, You can trou-
bleshoot the PC boards, main circuits, and controls
using the more than 60 screens in the self-test. You

should regularly test the boards
and controls with the self-test to
keep your simulator in peak condi-
tion and at top earnings.

e Chapter 3 contains the preventive
maintenance schedule for the simulator and the
repair procedures, flowcharts, and troubleshooting
tables for each control. If you have problems with
your simulator, use this chapter to troubleshoot and
to repair it. Be sure to perform the preventive
maintenance tasks to keep your simulator in good
condition.

e Chapter 4 contains the illustrated parts lists.
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Operating the Simulator

To operate your simulator for maximum income, make
sure your players know that the simulator is designed
to be driven like a real car. You should regularly do
the automated self-test and check the controls with the
Control Inputs screen in the self-test. By using the self-
test regularly, you can find and fix problems immedi-
ately. This lets you keep your simulator in top condi-
tion.

Note
If you are Installing a new PC board or a
control in your simulator, go through the
Set Controls screen in the self-test. This is
explained in Chapter 2.

If you turn on your simulator and you see
a screen that says Initialize Pot Inputs in-
Stead of the attraction screens, then reset
the controls by following the instructions
on the screens that appear.

Inspecting the Simulator

WARNING

To avoid electrically shocking yourself
and damaging the simulator electronics,
do not plug in the simulator until it has
been inspected and set up for your line
voltage.

This cabinet should be connected to a grounded three-
wire outlet only. If you have only two-wire outlets, we
recommend that you hire a licensed electrician to in-
stall grounded outlets. Players can receive an electrical
shock if the cabinet is not properly grounded.

Inspect your Hard Drivin’ simulator carefully to ensure
that the simulator is complete and was delivered to
you in good condition.

Inspect the cabinet as follows:

1. Examine the exterior of the cabinet for dents,
chips, or broken parts.

2. Open the service door. Unlock and open the coin
doors. Inspect the interior of the cabinet as follows:

a. Check that all plug-in connectors on the cabinet
harnesses are firmly plugged in. Do not force
connectors together. The connectors are keyed
so they fit only in the proper orientation. A re-
versed connector can damage a printed-circuit
board (PCB). This will void your warranty.

b. Ensure that all plug-in integrated circuits on
each PCB are firmly plugged into their sockets.
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Table 1-1 Simulator Specifications

" Humidity
-"Deptlf

Height
_ Weight -

¢. Inspect the power cord for any cuts or dents in
the insulation.

d. Inspect the power supply. Make sure that the
correct fuses are installed. Check that the har-
ness is plugged in correctly and that the fuse
block cover is mounted in place. Check that the
green ground wires are connected.

e. Inspect other sub-assembiies, such as the video
display, controls, printed-circuit boards (PCBs),
and speakers. Make sure that they are mounted
securely and that the ground wires are connect-
ed.

Adjusting the Glides

After you move the simulator into location, screw out
the adjustable glides in the base to support it.

Before you move the simulator, retract the glides so
they are not damaged.

Control and Switch
Locations

Most of the controls are located inside the seat, behind
the coin door. The only exception is the power on/off
switch.

Power On/Off Switch

The power on/off switch is located at the bottom rear
of the cabinet. ‘

Volume Control

The volume control is located behind the upper coin
door under the seat.

Self-Test Switch

The self-test switch is located behind the upper coin
door under the seat. See Chapter 2 for a complete de-
scription of the self-test.
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Auxiliary Coin Switches

An auxiliary coin switch is located on the component
bracket behind the upper coin door under the seat.
Use the auxiliary coin switch to give players coin cred-
its.

Coin Counter

The coin counter is located behind the upper coin
door. The coin counter records the number of coins
deposited. It does not count the credits given by the
auxiliary coin switch.

Setting the Coin and
Game Options

The Hard Drivin’ Compact coin and game options are
set in the self-test. Refer to Chapter 2 for the recom-
mended settings and the procedure for setting the op-
tions.

Simulator Systems

The Hard Drivin' simulator uses eight PCBs to give a
realistic look and feel to the driving. These PCBs are
the multisync main PCB, the ADSP PCB, the motor am-
plifier PCB, the audio and power PCB (mounted on
the power supply assembly), two PCBs mounted on
the steering wheel, the sound PCB, and the video dis-
play board. These PCBs control the simulator software,
the video display, and the controls.

The multisync main PCB, which is the largest, holds
the 68010, the GSP, and the MSP microprocessor sys-
tems. The 68010 system contains program RAM and
ROM. The GSP (Graphic Systems Processor) micropro-
cessor system controls the video RAMs (VRAMs). The
MSP (Model Systems Processor) microprocessor system
performs all the math functions.

The ADSP board and the sound board are mounted
with the multisync main PCB. The motor amplifier PCB
is mounted in a heat sink assembly located on the
driver’s left. It controls the steering wheel motor using
the input from the two boards mounted on the steer-
ing assembly.

Maximizing Earnings
For maximum earnings, regularly maintain your Hard

Drivin’ simulator following the instructions in Table
3-1, in Chapter 3.

When you set up the simulator and when you collect
money, perform the automated self-test and check the
controls with the Control Inpuis screen in the self-test.

Simulator Driving

This section describes the features and driving of the

Set-Up

Hard Drivin’ simulator.

Introduction

Put your feet on the gas and clutch pedal, one hand
on the wheel, and the other on the stick shift. Select
manual or automatic transmission, turn the ignition
key and you’re off!

It’s the ride of your life. You feel the tires grip the road
when you take a wide turn at high speed. You're alert-
ed to the smallest change in the road by the feedback
steering. You catch air as you fly the draw bridge and
land on the down ramp. You control the car as it holds
the road on the dizzying vertical loop.

Driving Mode

Hard Drivin’ Compact might look like an arcade game
but it drives like a real car. For the best lap times,
drive the simulator as if it were a real car. The main
difference between Hard Drivin' Compact and a real
car is that the simulator is much safer to drive. A play-
er can test the limits of our car and his skill with no
risk of personal injury, and follow a course that does
not exist anywhere in the real world.

After inserting the proper number of coins, the player
can select either an automatic or manual transmission.
Turning the ignition key starts the simulator.

Drivers can choose between the stunt track or the
speed track by following the posted signs on the road.
Each player has a certain (operator-selectable) amount
of time to reach a checkpoint or the finish line. Cross-
ing checkpoints and the finish line rewards the player
with (operator-seleciable) bonus driving time.

With Hard Drivin’ Compact a player can test drive a
high-powered sports car on a real stunt course. He can
jump a draw bridge, negotiate a high-speed banked
turn and drive a 360-degree vertical loop. These
thrilling stunts, among others, provide the ultimate re-
alistic driving experience.

Or maybe high-speed driving is a particular player’s
type of excitement. He can “put the pedal to the met-
al” and try to keep control around the corners, weav-
ing in and out of traffic while avoiding oncoming cars.
All this, and more, await the player behind the wheel
of Hard Drivin’ Compact.

Players especially enjoy the unique instant replay fea-
ture. Every time a player crashes, the simulator records
and replays the crash sequence. Not only will the play-
er find this entertaining, but it is also informative. The
instant replay shows the player exactly what he did
wrong and why he crashed. (If a player wants to skip
the instant replay, he can press the abort switch or
turn the key when the replay starts.)

A skilled player finds the ultimate competition in the
“challenge” lap (or “grudge match” as we at Atari
Games like to call it). The simulator remembers the
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path of the car driven by the best driver on record.
When a player beats the qualifying lap time, he chal-
lenges the car of the past winner in a head-to-head
race.

Hard Drivin’ Compact is equipped with center-feel
steering with continuous force feedback, gas, brake,
and clutch pedals, four-speed stick shift, and a 25-inch
monitor.




SELF-TEST

DIAGNOSTICS

Chapter 2

The Hard Drivin’ simulator is a com- §
plex machine. To keep it at peak ef- }
ficiency and maximum earnings, you f
should regularly check the controls, §
RAMs, ROMs, PCBs, and micropro-

RAMs, the MSP microprocessor
system, the ADSP PCB, and the

} sound PCB. The test takes about 5
minutes to run.

e Check the Control Inputs

cessor systems. You can check all of

these when you switch on the self-test. Also in the
self-test you can check the video display, the statis-
tics, and set the internal clock.

If you cannot use the self-test because the screen is
dark, you can use a DIP switch on the main PCB to
find the source of the problem. If you are having
electronic problems, you can check the state of vari-
ous signals with the LEDs on the main PCB.

You should regularly check the following screens and

information. We recommend you check these when

you first set up the simulator, each time you collect

money, or when the simulator is not working correct-

ly.

e Use the automated self-test, which begins auto-
matically when you turn on the self-test to test the
program RAMs and ROMs, the video RAMs, color

screen, which you choose from the Test Menu
screen. This shows the voltage input to the main
PCB from the gas pedal, the clutch pedal, the
brake pedal, the coin mechanisms, the abort
switch, the shifter, and the steering assembly.
With this information you can easily check how
the controls are working.

Note
If the control inputs are wrong, your
earnings may drop, since the realistic
driving feel is lost.

Check the Statistics, Histogram, and Games
Played by Day and Hour screens which show the
statistical information about how and when your
simulator is played.
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Entering and Exiting Automated Self-Test

the Self-Test

To enter the self-test, turn on the self-test switch inside
the upper coin door. To exit the self-test, turn it off.

If you are in a submenu, you may need to go through
all the screens in a sub-menu before you return to the
attract mode. For example, if you are in an operator
screen and want to go back to the attract mode, turn
off the self-test switch, go through all the operating
screens, return to the menu screen, and then you will
return to the attract mode.

When vou enter the self-test, the simulator automati-
cally tests the program ROM and RAM, the video RAM,
the color RAM, the MSP microprocessor system, the
ADSP PC board, and the sound PC board. This test
takes about five minutes (unless you bypass it as de-
scribed in the next paragraph).

Note
If you do not see anything on the video
display screen, you may have a video
display problem or a simulator system
problem. See DIP Switches at the end of
this chapter to diagnose the problem.

Table 2-1 Using the Self-Test Screens and Diagnostics

Problem orType "

'Automatedv._Self-Te_st S

as you enter the self test:

Test Menu

Regular Maintenance :
. et 1 D6 the automated self-test.

'__Control bi’robl_ei.'n A

-Video_ Dvié..p.l__ay _P_robleth _;_

Electromcs Problerns ‘

Game vCl.ock

.Cannot Enter the S'elf-Teét':'
: : : 2 " the chapter

_;When you switch'on the self-test; the automated self test i
‘RAM:and:ROM:and the PCBs You can skip the'.

Check the Operator Screens. '

_.;'"_If the sh1fter ‘brake, or clutch broken -
s operate the: game, | wrn off the control circui

Use the DIP sthches and the LEDs o dxagnose the problem._'b
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If you do not want to wait for the systems and PCBs to
be tested, then skip these tests by turning the key
switch while in the program ROM and RAM screen,
Figure 2-1. If you want to go to the attract mode, just
turn off the self-test switch.

Program ROM and
RAM Test

When you enter self-test, the simulator tests the pro-
gram ROM and RAM. The screen in Figure 2-1 shows
the results of a program ROM and RAM test.

Figure 2-1 Program ROM and RAM
Test Screen

The top of the screen shows the ROM test result. The
numbers on the left and the letters on the top of the
screen show the locations of the ROMs on the main
PCB. If a white box appears, then the ROM there is
good. If an empty box appears (as shown at 200U and
2100), then the ROM there is bad. If nothing appears,
then nothing was tested there.

The RAMs are tested after the ROMs. If the RAMs have
no errors, then you see the message Program RAM
OK. If the test finds an error, then you see Bad Pro-
gram RAM At with the bad RAM location listed.

This screen disappears after a few seconds and the
self-test continues. However, the screen with the re-
sults of the complete self-test, shown in Figure 2-2,
will show the message Bad Program ROM (or Bad
Program RAM) if it found an error in the program
ROMs or RAMs.

Microprocessor and
Board Tests

After checking the program RAM and ROM, the auto-
mated self-test checks the simulator’s microprocessor

Self-Test

and PC boards. It tests the video RAM and color RAM
in the GSP microprocessor system, the DRAM in the
MSP microprocessor system, the ADSP board, and the
sound board. The test takes four to five minutes. You
will see the screen in Figure 2-2 when it finishes.

‘BAD PROGRAM ROM

. GSP VRAM OK-—SiM
. GSP COLOR RAM OK
- MSP-DRAM O ‘
.- ADSP BOARD

Figure 2-2 Microprocessor and
Board Tests Screen

If the system or board is good, OK follows the test
name. If it is bad, the word Bad precedes the name of
the board or system (except for the ADSP board test,
which gives more information). If you have a bad sys-
tem or board, then choose Special Functions from the
test menu, choose the appropriate system or board
tests from the special functions menu, and read the de-
scription of the tests in this chapter.

A brief description of each microprocessor and board
test performed in the self-test is below.

PROGRAM ROM: Described above.
PROGRAM RAM: Described above.

GSP VRAM: Uses the Simple GSP VRAM Test. (De-
scribed in the section Main Board GSP Tests.)

GSP COLOR RAM: Uses the GSP Color RAM Test. (De-
scribed in the section Main Board GSP Tests.)

MSP DRAM: Uses the MSP Verify Test. (Described in
the section Main Board MSP Tests.)

ADSP Board: Tests the ADSP board memory and the
ADSP-2100. Most of the error messages are self-ex-
planatory. (Does Not Respond generally indicates a
missing board.)

Sound Board: Tests the program ROM and RAM on
the sound PC board. If any are bad, the message Bad
Sound Board appears on the screen.

Sound Wave ROMS: Tests the ROMs that have the
sound wave form data. If any are bad, the message
Bad Sound Wave ROMs appears on the screen.
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Test Menu Screens

After the microprocessor and board test is finished, or
you bypass it, turn the key to see the test menu
screens. Turn the key once to see the screen with the
instructions for moving and choosing in the test menu,
shown in Figure 2-3. Turn the key again to see the test

menu,

Figure 2-3 Instructions for Test
Menu Screen

To move down the menu, press the left coin switch.
To move up the menu, press the right coin switch.
You can choose the test menu item with the white let-
ters by turning the key.

The test menu, shown in Figure 2-4, is the most impor-
tant screen in the self-test. Use this screen to choose
the other screens and tests in the self-test. If you
choose any item on this test menu, a new screen on
that subject appears. Table 2-4 lists all the screens that
appear in the self-test.

Figure 2-4 Test Menu Screen

2-4
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Operator Screens

Choose the operator screens in the test menu by mrn-
ing the key while the words Operator Screens are in
white. (For information about moving and choosing in
the menu, see the section above.)

If you are in the operator screens and want to go to
the attract mode, first turn the key to go through the
remaining operator screens. When you return to the
test menu, turn off the self-test switch.

These are the screens in the operator screens sub-
menu:

Coin Options

Game Options

Game Statistics

Histogram of Game Times

Error Count

Games Played by Day and Hour

Coin Options
The coin options appear in the first operator screen

(see Figure 2-5). To move and choose in this screen,
do the following:

e To move up or down the list, press the right or left
coin switch.

e To change a setting, press the abort button and ei-
ther coin switch.

e To return to the setting originally on the screen,
press the abort button and turn the key at the same
time.

e To exit the screen, turn the key.

Figure 2-5 Coin Options Screen

You can change an option when it is enclosed in a
blue box. The default setting of each option is green.
The other settings are blue when you select that op-
tion. The possible settings are shown in Table 2-2.
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Table 2-3 Game Option Settings

Table 2-2 Coin Option Settings

-1:¢oift counts s 57¢oiris
“1- coin' coumts as -6 coirls

The coin options are explained below. e To move up or down the list, press the right or left

e Coin Mode is the number of coins required for one coin switch.

credit. e To change a setting, press the abort button and ei-

e Right Mech Multiplier is the number of coins each ther coin switch.

coin counts as in the right coin mechanism. e To return to the setting that was originally on the
screen, press the abort button and turn the key at

o Left Mech Multiplier is the number of coins each ;
the same time.

coin counts as in the left coin mechanism.

e Bonus Adder lets you choose bonus coins, no e To exit the screen, turn the key.

bonus, or free play. You can change an option when it is inside a blue
. box. The default setting of each option is green. The
Game Optl()ns other settings are blue when the option is selected.
Use this screen to set the game difficulty and various (The other settings are white when the option is noz
. . . selected.)
other operator options explained below. The screen is _ .
shown in Figure 2-6, and a table of the options is e Game Difficulty sets the game difficulty for the
shown in Table 2-3. drivers. The settings are shown in Table 2-3. The

custom setting lets you choose the actual amount
of time the players receive. We suggest you use the

AME BOPTIO preset factory setting (easy, medium, hard, and
BT very hard), not the custom setting.

DIOM g o Champ Lap Qualification sets the difficulty of qual-
ik LIRS i ifying for the championship lap.

To move and choose in this screen, do the following:

AED j e Steering During Attract Mode allows you turn the
GH SCORE N/ i movement of the steering wheel on or off while
AR ORE TAE the simulator is in the attract mode.

sl : o Steering Wheel Force is the amount of force exerted
by the steering assembly motor on the steering
5 _ 55 b OV wheel.

00 DO ABORT:AND R OB ORE OR

e High Score Name Censor controls a program to cen-
sor names entered on the high score table. The
program deletes letters in possibly objectionable
words in the high score table.

Figure 2-6 Game Options Screen
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Table 2-4 Summary of All Screens Appearing in the Self-Test

Instrucnons for T 5
Test Ménu

'Opemz‘o Screens.
Coin " Options:.: -

: Game Options :
: Custom Game Optlo {

“Error Count v
Games Played by Day and Hour

.bSetb Comrols

In1t1al1ze Pot Inputs
Initialize Steering Llrmts
g m‘aahge Force Brake: i

Control Inputs
Momtor Test Patterns
i Color Bats:
“Monitor Ad]ust
= Momtor Bnghtness

Full Screen Grey
Pl Screen Whlte
Full Screen Red ™
,Full Screen Gree

jMomtor ngh Volta
Scrollmg Test '

:Set Clock

-;D_zfsqbléfBrokéh_ Contro ,

Specml Functions .
Mam Board GSP Tests
“VRAM Sunple Test
VRAMVerlfy Test o : ‘
- VRAM Comple - Test mpletely tests all VRAM
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Table 2-4 Summary of All Screens Appearmg in the Self-Test, Continued

R e e s Uses:
T ~ Test VRAM for Dlsplay Errors Tests ‘for VRAM video displa'y“errors
Color RAM ' ¥ Tests the color RAM.

.. VRAM Shift Reg1ster Test i

Main Board MSP Tests
MSP Verify Test‘- :
" MSP Complete Test.

Main Board Controls -

Pots: 8 Bit
Pots: 12 Bit
Steering Wheel

Send Force
Sine Wave"
_Square Wave
| Triangle Wave
Closed Loop Test -
Life Test -
Duart e

Main Board ROM Checksums »

Main Board ZRAM Tests "

ADSP Board Tests
ADSP RAM
2100 Test
" ADSP IRQs
* ROM Checksums’
~Scope Loops
Seq Input Memory Reads
" ’Seq Input:-Mem ADR Writes”
+/:Seq Output Writes, Buf 1

: +Seq Output Writes, Buf 2

T iseq Output ADR Writes, Buf 2 ‘Writes the address to the Sequential Output Mernory' 1
' "The’MPAGE at 7L, Pin 5, alternates between 0-a '
~The XPAGE at 6K, Piry'S, alférnates bétween 0 a
_ The BCON at 7K, Pin 7, alternate’s between O and 1oy

~Toggle MPAGE "
. Toggle XPAGE R
~Toggle BCON o
Sound Board Tests e
Sound Board Self Test o
Play Sounds’
Sound'Board ROM Checksums

Sound Board Program RAMs "
““Tests the sound PCB program ROMs: e
»Tests ‘the sound PCB communication* ROM

'Tests the sound PCB 32010 program RAM::

Sound Board Program ROMs
COMRAM o
320 RAM ™

Checks the VRAM sh1ft reg1ster

_:HUse h1s screen 1f the MSP system fails the' aufoniated se te
" The' MSP microprocessor tests the DRAMS
The 68010 tests the DRAMS

-~ For factory use only.
‘Not used

iare ot kept correctly

“Tests the graphic ROM on the’ADSP PCB.
~Shows hardware diagnostic tests fO'r'tlle ’
“Reads the sequential input memory:.

':ertes to the Sequential Outpiit Memory 1
“%:Seq Output ADR Writes; Buf 1 Wrrtes the address'to the Sequential Output Memory

{ise this test if the ADSP board fails the automat
Tests the RAM on the ADSP PCB. =7+ %
Tests the response of the 2100 integrated 'Eir{:uit o
Tests if the ADSP system can’generate inférrupts;

“Writes t6 the sequential input memory

\Vntes ‘the address to the Sequential Output Memory

se these tests if the sound board fa11s the

‘Choose and hear game sounds
“Tests the sound PCB ROMs. -
Tésts ‘the sound PCB" program RAMS.

'Tests the sound program RAM and’ ROM COMRAM and he 320°RAM.

Self-Test
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o Clear High Score Table clears the high score table
at the time chosen. You can choose not to clear the
table, clear it now, clear every week, or clear every
two weeks. If you choose clear every week or clear
every two weeks, the table is cleared when the
simulator is turned on after Wednesday midnight
every week or every second week. Be sure your
simulator clock is set correctly so the table clears at
the right time.

e Signs and Gauges allows you to choose whether
the signs and gauges are displayed in kilometers or
miles.

Custom Game Options

This screen is shown in Figure 2-7. Choose Custom un-
der Game Difficulty to see this screen. The Custom set-
ting lets you choose the actual amount of time permit-
ted for each lap.

Note
Always try the preset Game Difficulty set-
tings before you use the settings in the
Custom game options.

Figure 2-7 Custom Game Options Screen

In addition to the custom time settings, the times for
the easy, medium, hard, and very hard game difficulty
settings are also shown in the custom option. For ex-
ample, if you have chosen the medium setting in
Game Difficulty, then the custom screen appears as
shown in Figure 2-7.

To move and choose in this screen, do the following:

e To move up or down the list, press the right or left
coin switch.

e To change a setting, press the abort button and ei-
ther coin switch.

e To return to the setting that was originally on the
screen, press the abort button and turn the key at
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the same time.
e To exit the screen, turn the key.

You can change an option when it is inside a blue
box. The default setting of each option is green. The
other settings are blue when the option is selected.
(The other settings are white when the option is not
selected.) All of the possible settings are shown in
Table 2-5.

The custom game options are explained below.

Table 2-5 Custom Game Option Settings
- Available Settings (in Seconds)

Option

Initial Time =~

First Exféﬂded
Time . .00

Second Extendedf
Time :

Exténded Tlme B
After-Second ...

o Initial Time is the amount of time always given for
one driving session.

o First Extended Time is the amount of time given if
the driver crosses the finish line before the initial
time is up.

o Second Extended Time is the amount of time given
if the driver crosses the finish line before the time is
up on his second lap.

e FExtended Time After Second is the amount of time
given when the driver crosses the finish line before
the time is up after the first two laps.

Statistics

The statistics screen is shown in Figure 2-8. The statis-
tics are collected from the last time the statistics screen
was cleared. Write this information on the statistics
sheet in the back of this manual to help you maximize
your profit.

To move to the next screen, just turn the key. To clear
the statistics, press the abort button and turn the key at
the same time.
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REzEg

Figure 2-8 Statistics Screen

The statistics that the simulator collects are explained
below.

e Left Coins shows the number of coins counted in
the left coin mechanism.

e Right Coins shows the number of coins counted in
the right coin mechanism.

o Aux Coins shows the number of times the auxiliary
coin switch (inside the coin door) is pressed.

o Idle Mins shows the number of minutes the simula-
tor has been idle.

o Active Mins shows the number of minutes the simu-
lator has been played.

e Xinded Plays shows the total number of times
drivers received at least one additional lap.

o 1-X Games shows the number of times drivers
crossed the finish line one time and did not com-
plete a second lap.

o 2-X Games shows the number of times drivers
crossed the finish line two times and did not com-
plete a third lap.

o N-X Games shows the number of times drivers
crossed the finish line three times and continued to
drive.

o Auto Games shows the number of times drivers
chose the automatic transmission mode instead of
the shifter mode.

e Error Count shows the number of errors counted in
the erasable memory. If you have more than 75 er-
rors, you should have your simulator serviced by a
qualified service technician.

Self-Test

o Total Games shows the number of unique games
played, regardless of how many additional laps
each driver received.

e Laps by Track is numbers of laps, completed or
not, on each track. The first number is the common
track at the beginning, before the driver chooses
the stunt track or the speed track. The second
number is the speed track and the third number is
the stunt track. See the example after No X Games
by Track for more information.

e Xinded Plays by Track is the number of additional
laps given to drivers if they complete a track before
the time allotted. (These laps, when added togeth-
er, are the same as the number of laps in Xinded
Plays.)

These additional laps do not need to be completed
to be counted. The first number is the common
track at the beginning, before the driver chooses
the stunt track or the speed track. The second
number is the speed track and the third number is
the stunt track. Use this to find out which track
drivers are choosing and driving well on. See the
example after No X Games by Track for more infor-
mation.

e No X Games by Track is the number of times the
drivers did not get extended games on either track.
If these numbers are very high (in proportion to
the Laps by Track statistic), then the Game Diffi-
culty setting may be too hard. The first number is
the common track at the beginning, before the
driver chooses the stunt track or the speed track.
The second number is the speed track and the
third number is the stunt track.

The following examples show how the Laps by Track,
Xtnded Plays by Track, and No X Games by Track
statistics are counted.

If a driver chooses the speed track and completed it
before the time allotted, started driving the second lap
on the speed track, but ran out of time, and did not
put in any more coins, you would see the following
statistics:

Laps By Track 0 2 0
Xtnded Plays by Track 0 1 0
No X Games by Track 0 0 0

If a second driver chooses the stunt track and did not
complete the track before time was up, his statistics
are added to the first driver’s as follows:

Laps By Track 0 2 1
Xtnded Plays by Track 0 1 0
No X Games by Track 0 0 1

o Champ Laps is the number of times drivers quali-
fied to race a championship lap.
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e Wins is the number of times drivers won champi-
onship laps.

e Inst Rpls is the total number of instant replays. If
this number is very high, the drivers should proba-
bly be reminded they will be most successful if
they drive the Hard Drivin’ simulator like a real car.

e Rpl Abortis the number of times the drivers pressed
the abort button to cut the instant replay short.

e Rpl Secs is the total number of seconds the simula-
tor is in the replay mode.

e Total Credits is calculated by multiplying the coins
by the credit setting you chose in Coin Mode.

*

Histogram

Read the histogram screen frequently and record the
numbers on the statistics sheet in the back of the man-
ual. You should read and reset the screen frequently
because if more than 256 driving sessions occur in any
one time category, then the counts of all the time cate-
gories are divided by two, so the information remains
proportionally accurate, but not numerically accurate.

If you read the screen infrequently, it is likely that you
will not have a true numerical count of the number of
sessions because of the way the histogram numbers
are handled. The screen appears in Figure 2-9.

Figure 2-9 Histogram Screen

To clear the histograms, press the abort button and
turn the key at the same time. To move to the next
screen, turn the key.

Error Count

This screen, illustrated in Figure 2-10, shows the error
count on the PC boards. If you call Atari Game Cus-
tomer Service, the numbers on this screen may help
Customer Service personnel troubleshoot your prob-
lem.
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Figure 2-10 Error Counts Screen

Games Played By Day and
Hour

This screen, illustrated in Figure 2-11, shows the num-
ber of games played every hour in each day. The infor-
mation on this screen is correct only if the simulator
clock is set correctly. (Check the clock time on the set
Clock screen. If the time is incorrect, follow the instruc
tions in the Set Clock section of this chapter to set the
clock.)

Write the driving time information on the statistics
sheet in the back of this manual to help you maximize
your profit.

To clear the screen, press and hold the abort button
and turn the key at the same time.

igure 2-11 Games yed by Day
and Hour Screen
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Set Controls Screens

If you have problems with the brake, clutch, gas pedal
or steering assembly use the Set Controls screens be-
fore doing any troubleshooting or repairs. These
screens allow you to set the beginning and ending
points of the control input to the main PCB. Often, re-
setting these points solves the problem you have. If re-
setting does not solve the problem, then check the
Control Inputs screen, described below.

Note
The simulator must be on for at least 15
minutes before you use the Set Controls
screen. If you do not wait this long, the
brake may not initialize correctly.

If you repair a control, install a new board, or install a
new control, go through the Set Control screens.

The first screen of the Set Conirols screens is shown in
Figure 2-12.

Note
If you take a control out of the simulator for
or repair it, go through all the Set Controls
screens after you replace it. If you do not,
the simulator will not operate correctly.

Figure 2-12 First Set Controls Screen

After you choose Set Conirols, simply do what the
screens say. You must reset all the controls after you
start the screens. The first screen initializes all poten-
tiometers in the simulator. The next screens initializes
the limits for the steering assembly, and the gas,
clutch, and brake pedals. The numbers on each screen
are for factory use.

Self-Test

Note
To initialize the brake, step firmly on it. Do
not stomp on the brake or gently press it.
Either way sets the brake limits incorrectly
and drivers will be frustrated when they
use the brake.

Control Inputs Screen

Check this screen as part of your regular maintenance
to be sure your controls are operating correctly. The
Control Inputs screen is shown in Figure 2-13.

If you have a problem with a control, first go through
the Set Controls screens then check the results on this
screen. If using the Set Controls screens does not solve
the problem, check Chapter 3 for troubleshooting and
repair information about the control.

The following controls are checked on this screen.

Figure 2-13 Control Inputs Screen

e The gas pedal and the clutch pedal lines show the
voltage input from the pedal potentiometers to the
A/D converter circuits on the main PC board. As
you use a pedal, the line length on the screen
changes, showing the change in the voltage input
from the potentiometer.

e The brake force line measures the force with which
you press the brake, not the distance it moves. As
you press harder on the brake, the line becomes
shorter, showing the change in the voltage input
from the strain gauge on the pedal. To get correct
results for the brake force, the simulator must be
on for at least 10 minutes.

When the line is shortest, the input is 0 Volts. When it
is longest, the input is 5 Volts. If the line length for the
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gas, brake, or clutch does not change, you have a
problem with pedal. See Chapter 3.

o The left and right coin mechawnisms, the auxiliary
coin switch, and the abort switch are at the bottom
of the screen. As you use the switches, the name of
the part should change from blue to green. If it
does not, check the switch, mechanism, and har-
ness.

e The shifter checks the switch at each gear position.
Move the shifter into each gear, and the shifter po-
sition number should change from blue to green. If
it does not, see Chapter 3 for troubleshooting and
maintenance information.

e As you turn the steering wheel clockwise, the hexa-
decimal number should increase and change to
zero once every turn. As you turn the wheel coun-
terclockwise, the number should decrease. Every
time the steering wheel passes the center position,
the words center edge should change from blue to
green.

If the steering wheel numbers do not change or the
words center edge never change to green, see the
table Troubleshooting the Steering Assembly in
Chapter 3 for more information.

Monitor Test
Patterns

Use this item to see the thirteen screens for checking
the video display, the color RAMs, the GSP, which con-
trols the video RAMs (VRAMs), and the video output.
To move through the screens, press the coin switches.

e Color Bars screen shows these colors from left to
right: white, yellow, light blue, green, purple, red,
blue, and grey. If the colors are incorrect, see your
video display manual for adjustment procedures.

e Monitor Adjust is used to set up the monitor.

e Monitor Brightness checks the adjustment of the
video display brightness.

e Grey Scale screen shows a white line on the left,
and a grey scale showing black on the left.

e B/W Dots screen can be used to check convergence
and focus.

e B/W Grid screen, shows a black background and a
white grid pattern to check convergence. The grid
lines should be straight within 3.0 mm. If you need
to adjust the convergence, see the video display
manual included with the simulator.

e Diagonal Lines screen can be used to check video
display linearity.
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e Full Screen colors test the color purity of the color
RAMs and the display. The test displays a grey,
white, red, green, and then blue screen. Each
screen should be a rectangle of color, with no
curving at the corners and no lines in the raster. If
it does not, see your video display manual includ-
ed with the simulator for adjustment procedures.

o Monitor High Voltage Test screens switch between a
white screen and a grey screen. If the high voltage
to the display is regulated properly, the sizes of the
white and grey screens will differ about 3/4 inch.

e Scrolling Tesi screen checks the scrolling mecha-
nism in the GSP.

Set Clock Screen

Choose this item if you want to set the clock, turn the
clock on, or turn it off. The screen is shown in Figure
2-14. The clock should be set correctly so the statistics
on the operator screen Games Played by Day and
Time will be right.

The time on the clock also determines when the high
score table is cleared. If you set the Clear High Score
Table option in the Game Options screen to clear ev-
ery week or every other week, then the high score
table is cleared the first time the simulator is turned on
after Wednesday midnight.

Figure 2-14 Set Clock Screen

You may need to turn on the clock if the simulator has
a program crash. Turn off the clock only if you plan to
store the simulator more than six months. (The clock
has a lithium battery that should last more than five
years in normal use.)

To turn off the clock, choose Clock Off on the screen.
To turn on the clock, choose Start Clock from the
menu. In about two seconds, the clock starts.

P



Hard Drivin’ Compact

If the clock is losing or gaining time, then use Clock
Faster or Clock Slower to adjust the calibration of the
clock.

Choose the item you need from the menu by using ei-
ther coin switch. Change the setting by turning the key
until you see the correct time,

The items on the clock menu are explained below.
e [Exif returns you to the test menu.
Inc Hours changes the hour setting ahead.

[ ]

e Inc Minutes changes the minute setting ahead.
® Inc Seconds changes the second setting ahead.
[ ]

Inc Day changes the day of the week (for example,
Monday or Tuesday) setting ahead.

Inc Month changes the month setting ahead.
Inc Date changes the date setting ahead.
Inc Year changes the year setting ahead.

Faster Clock changes the calibration setting ahead.
Each increase in the calibration setting makes the
clock run about 5 seconds faster per month.,

Clock Off turns the clock off.

Dec Hours changes the hour setting back.
Dec Minutes changes the minute setting back.
Dec Seconds changes the second setting back.

Dec D'ay changes the day of the week (for example,
Monday or Tuesday) setting back.

Dec Month changes the month setting back.
Dec Date changes the date setting back.
Dec Year changes the year setting back.

Slower Clock changes the calibration setting back.
Each decrease in the calibration setting makes the
clock run about 5 seconds slower per month.

e Start Clock starts the clock.

Disable Broken
Controls Screen

Use this screen, shown in Figure 2-15, if you have a
broken shifter, brake pedal, or clutch pedal, and can-
not repair it immediately. Before you disable a control,
first try the Set Controls screens to see if resetting the
control limits fixes the problem. If that does not work,
see the information about the control in Chapter 3.

Disable a control only as a temporary measure so you
can continue to operate the simulator. If you disable a
control, the realistic driving feel of that control is lost.
LBarnings could drop.

Self-Test

'DISABLE BROKEN CONTROLS MENU

WORKING
CLUTCH - L
WORKING

- Hit LEFT/RIGHT Coin Switches to move UP/DO

. Hold ABORT and hit Coin Switches to ¢ycle through choic
Hold ABORT and turn key to restore orgittal setting

Just turn key to save this setting and exit:

igure 2-15 Disable rkn
Controls Screen

If you have disabled a control, remember to choose
working after you repair it. :

Special Functions
Screens

Use the items on this screen, shown in Figure 2-16, if a
system or board failed the program RAM and ROM
test; if a board and microprocessor failed the automat-
ed self-test; if you have problems with the steering
wheel; or if the clock settings or the statistics are errat-
ic. A short summary of when to use these items is
shown in Table 2-6.

The Special Functionsitems are explained below.
e Exitreturns you to the test menu.

o Main Board GSP Tests should be used if you get the
message Bad GSP VRAM or Bad GSP Color RAM in

Figure 2-16 Special Functions Screen

2-13
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Item

Table 2- 6 When to Use the Spec1al Funct1on Items

”Mam Board GSP Tests

Mam Board MSP Tests

" Main Board Controls:~ :

" Main Board ROM Cheécksums
Main Board ZRAM Tests s :

"ADSP Board Tests Ay you see any message other than
: ' g v:in thé automated: self-test7 0

L " Sound Board Tests - i .‘ If you see the rnessage Bad Sound Boar

the automated self-test. This screen has six tests you
can use,.

e Main Board MSP Tests should be used if you get the
message Bad MSP DRAM in the automated self-test.
This screen has two tests you can use.

e Main Board Controls gives you most of the same in-
formation as provided in the Control Inputs screen
plus other steering wheel tests. (All controls are
“main board” controls.)

e Main Board ROM Checksums should be used if you
get the message Bad Program ROM in the automat-
ed self-test. This tests the program ROMs individual-
ly and shows the results on the screen.

e Main Board ZRAM Tesis should be used if your con-
trols settings are changing or erratic even though
you used the Set Controls screen. Also use these
tests if you suspect the simulator is not keeping the
statistics correctly.

e ADSP Board Tests should be used if you get any
message other than ADSP Board OK for the ADSP
board test in the automated self-test. This screen has
three tests and an ADSP ROM checksum test. It also
has eight “scope loop” tests for factory use only.

e Sound Board Tests should be used if you get the
message Bad Sound Board in the automated self-
test. However, many of the sound board tests are
for factory use only.

Main Board GSP Tests

If the automated self-test reports bad VRAMs, choose
Main Board GSP Tests and the screen in Figure 2-17
appears.

First run the VRAM simple test. It gives the location of
the bad VRAMs. If the VRAMs pass this test, but you
think the simulator has a bad VRAM, run the VRAM
verify test.

2-14

Figure 2-17 GSP Tests Screen

VRAM Simple Test is the same test that is run in the
automated self-test. It is run by the 68010 through
the GSP interface and detects open or shorted ad-
dress or data lines or missing parts. The results are
displayed on-screen with a picture showing the
VRAM section of the main PC board. The good
parts are shown in green and the bad parts are
shown in red. If an entire section appears in red,
the problem may be with a buffer associated with
that section. The test takes about 15 seconds.

VRAM Verify Test is a complete memory test run by
the GSP. The results are reported on the screen like
in the simple test. The test takes about 90 seconds
to run.

Since the verify test is run by the GSP program in
the VRAMSs, a single bad VRAM can cause the GSP
program to crash. When this happens, the 68010
microprocessor reports that all the VRAMs are bad,
although probably only one VRAM is bad. You
must run the VRAM complete test (described be-
low) to find out which VRAM is bad.
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If the VRAM verify test fails, but the VRAM simple
test shows the VRAMs are good, you should run
the VRAM complete test.

If the verify test runs and reports that the VRAMSs
are good, then the VRAMs should be good.

o VRAM Complete Test is a complete memory test run
by the 68010 through the GSP interface. Because
the 68010 runs the test, a single bad VRAM does
not cause the test to report all the VRAMs are bad
(as it does the verify test).

Any VRAMs that are bad are shown on the screen
at the end of the test. This test takes at least eleven
minutes to run.

o Test VRAM for Display Ervors checks for video dis-
play problems.

o Color RAM is the same test that is performed in the
automated self-test. It tests the color RAM and re-
ports the results.

o VRAM Shift Register Test checks the shift register part
of the video RAMs.

Main Board MSP Tests

Use this item if the MSP microprocessor fails the mi-
croprocessor and board tests that are performed by the
automated self-test.

When you choose Main Board MSP Tests the screen in
Figure 2-18 appears. Run the MSP verify test, and if
necessary, the MSP complete test.

Figure 2-18 MSP Tests Screen

The items in the MSP test screen are explained below.
e Exit returns you to the test menu.

o MSP Verify Test tests the MSP DRAMs. Use this test if
the MSP microprocessor failed the microprocessor
and board tests. The test is run by the MSP program
in the DRAMSs so almost any DRAM problem causes
an error message to appear on the screen.

Self-Test

In 20 seconds, the test displays the results as a pic-
ture of the main PC board with the good parts
shown in green, the bad parts shown in red, and
the integrated circuits that are not DRAMs and not
tested shown in blue. If two DRAMs are shown in
red, then the problem could be the buffer associat-

ed with the pair.

If this test does not isolate the MSP problem, then
try the MSP complete test.

e MSP Complete Test is run by the 68010 through the
MSP interface. It tests the DRAMs and can detect
nearly any problem that could develop. The test
takes 2 minutes or longer, if it finds errors.

The test displays the results as a picture of the main
PC board with the good parts shown in green, the
bad parts shown in red, and the integrated circuits
that are not DRAMs and not tested shown in blue. If
two VRAMs are shown in red, then the problem

could be the buffer associated with the pair.

Main Board Controls

This screen provides some of the same information
about the controls as is shown in the Control Inputs
screen. The items on the screen are described below
and shown in Figure 2-19. After you choose any item
on this screen and go to that item, you can return to
this screen by turning the key.

Figure 2-19 Main Board Controls Screen

e 'The Pots: 8 Bit screen has the same information as
the Control Inputs screen. This screen appear in
Figure 2-20. It shows the voltage inputs from the
control potentiometers to the A/D converter cir-
cuits. As you use a control, the line on the screen
changes as the voltage input changes. If the line
does not change, see the information about that
control in Chapter 3.
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Figure 2-20 Pots: 8-Bit Screen

The Brake Force line shows the force on the brake
pedal. As you push harder and harder on the
brake, the line should disappear.

0 Volts appears as no line or a short line on the
screen, and 5 Volts appears as a line halfway across
the screen.

e Pots: 12-Bit screen is not used.

e Steering Wheel screen submenu is explained below
and shown in Figure 2-21.

e Duart does not apply to this simulator.

Steering Wheel Submenu

Use these item if you have a problem with the steering
assembly. The screen is shown in Figure 2-21. You will
need to read the section Steering Assembly in Chapter
3 to find out how to use the tests.

To move through the menu and the screens, use the
coin switches. To exit a screen, push both coin switch-
es down.

Figure 2-21 Steering Wheel
Submenu Screen

2-16
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e Exitreturns to the Main Board Controls screen.

e Send Force sends a steady force to the motor am-
plifier PCB. See Figure 2-22.

Figure 2-22 Send Force Screen

e Sine Wave sends a sine wave force to the motor
amplifier PCB. This screen is similar to Figure 2-22.

e Square Wave sends a square wave force to the mo-
tor amplifier PCB. This screen is similar to Figure
2-22.

e Triangle Wave sends a triangle wave force to the
motor amplifier PCB. This screen is similar to Fig-
ure 2-22,

e Closed Loop Test reads the steering wheel position
and sends a force to the motor amplifier PCB to
simulate a simple spring.

e [Life Testis a test for factory use only.

CAUTION

Do not use the Lite Test. It is used only in
the factory.

Main Board ROM
Checksums

This screen checks the main PC board program ROMs
for errors. Use this test if you have a bad program
ROM message in the automated self-test or you sus-
pect program ROM failure. To exit this screen, turn the
key.

When the checksum test is complete, a hexadecimal
number follows each ROM as shown in Figure 2-23.
The first two digits in each hexadecimal number can
be any number, but the last two digits must be the
ones shown in Figure 2-23.
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Figure 2-23 ROM Checksums Screen

If the digits are all zeroes, the ROM is not on the
board. Otherwise, if the last two digits are different

than Figure 2-23, then the ROM is bad.

Table 2-7 shows where the ROMs checked in this test

are located on the main PC board.

Table 2-7 Program ROM Locations

F Screen

Main PCB Screen Main PCB

Designation Location Designation Location
| ROM 0 H 210 R ROM O L 200 R
ROM 1 H 210 S ROM 1L 200 S
ROM 2 H 210 T ROM 2L 200T
ROM 3 H 210U ROM 3 L 200U

ROM 4 H 210V ROM 4L - ZOOV_
ROM 5 H 210 W ROMS5L 200 W
ROM 6 H 210 X ROMGL - 200X
ROM 7 H 210 Y 2007

ROM 7L

Main Board ZRAM Test

This test checks the non-volatile RAM where the simu-
lator statistics and control set-up values are kept.
Check the ZRAMs if you think the statistics are incor-
rect. Also use this test if the control settings are chang-
ing even though you have recently set them with the
Ser Controls screens.

If the simulator loses power or is reset while it is in
this test, then the statistics and the control settings will
be lost. If this happens, use the Set Controls item from
the main menu to reset the controls. The statistics can-
not be restored.

Self-Test

ADSP Board Tests

Use this item if the ADSP PC board fails the micropro-
cessor and board tests performed in the automated
self-test.

When you select ADSP Board Tests from the test
menu, the screen in Figure 2-24 appears. The items on
the screen are explained below.

Figure 2-24 ADSP Board Tests Screen

e [xif returns to the test menu.
e ADSP RAM tests the memory on the ADSP PC

board. The test takes a few minutes to run. It dis-
plays a picture of the ADSP PC board with the good
parts shown in green, the bad parts shown in red,
and the integrated circuits that are not RAMs and
not tested shown in blue. If two RAMs are red, then
the problem could be the buffer associated with the
pair.

e 2100 Test checks the response of the 2100 integrat-

ed circuit on the ADSP PC board by copying data
from one location to another using a 2100 program.

e [RQ Test checks if the ADSP can generate interrupts

for the 68010.

e ROM Checksums tests the graphic ROMs on the

ADSP PC board. When the checksum test is com-
plete, a hexadecimal number follows each ROM as
shown in Figure 2-25, on the next page. The first
two digits in each hexadecimal number can be any
number, but the last two digits must be the ones
shown in Figure 2-25. If the last two numbers are
different, then the ROM is bad or it is not on the
board.
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0 SWEEP 3 LATCH
PROGRAM RA 0 DAC R!
Figure 2-25 ADSP ROM Checksums Figure 2-26 Sound Board Tests Screen

Tests Screen
waveform data. The screen appears in Figure 2-27.

e Scope Loops shows a menu with hardware diagnos- It shows the ROM location, a hexadecimal number,
tic tests to be used with an oscilloscope. The tests and the results of the test for each ROM. The result
are shown in Table 2-8. will be one of the following:

Sound Board NI—Nothing is loaded in that socket. No action

is required.
BAD—The ROM is bad.

If the sound PC board failed the test, select this item OK—The ROM is OK.

from the test menu and the screen in Figure 2-26 ap- PROG DEV—The ROM is a program develop-
pears. Many of the tests require an oscilloscope and ment ROM.

schematics. The tests are explained below.

Use these tests if the sound PC board failed the micro-
processor and board tests in the automated self-test.

320 Sweep—Runs a program in the sound PC
. ® Exitreturns to the test menu. board 32010 to generate a sine wave sweep from

e Plgy Sounds takes you to the Requesting Sound 20 Hz to 9 kilz (requires oscilloscope).

Screen. Follow the instructions on the screen to 320 Tune—Runs a program in the sound PC board
hear the simulator sounds. 32010 to play a tune.
e Self-Test checks the sound program ROM and Program ROM—Tests the sound PC board program
RAM, COMRAM, and 320 RAM. ROMs with the sound PC board 68000 and reports
e SD ROM Checksums tests the ROMs holding the the results on the screen.

Table 2-8 ADSP Scope Loop Dlagnosnc Tests

Test . e P e vy e Functnon

Seq Input Memory Reads
Seq _Iﬁput Mem ADR Writes
Seq__ O.ut.pﬁt.Wlfi_tes, Bef 1
Seel. Output AbR Wﬂfes Buf 1

" Seq Outpu[ \er[es Buf2 e
' 4P, 4, and 4] are mcremented in-a bmary sequence fro

Seq Output ADR \ertes Buf 2  Writes the address to the Sequential Output Memory 1."Data'w
4C, 4B, and 4A is incremented in a binary sequence frorn’ASAO

Toggle MPAGE R The MPAGE at 7L, Pin 5, alternates between 0'and 1 v
Toggle XPAGE - 'The XPAGE at 6K, Pin 5, alternates between 0'and 1.
Toggle BCON : . 'The BCON at 7K, Pin 7, alternates between 0and1.
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D BOARD TES
VE ROM CHECKSUMS

Figure 2-27 Sound Board Sound Wave
ROM Checksums

Program RAM—Tests the sound PC board program
RAMs with the sound PC board 68000 and reports
the results on the screen.

COMRAM—Tests the sound PC board communica-
tions RAM with the sound PC board 32010 and re-
ports the results on the screen.

320 RAM—Tests the sound PC board 32010 pro-
gram RAM with the sound PC board 68000 and re-
ports the results on the screen,

LED Test—Flashes the Test LED with the sound PC
board 68000.

DAC Ramp—NWrites to every DAC value with the
sound PC board 68000. The sawtooth frequency is
about 60 Hz (requires an oscilloscope).

DAC 250 Hz—Writes to every fourth DAC value
with the sound PC board 68000. The sawtooth fre-
quency is about 250 Hz (requires an oscilloscope).

SA Counter—Creates an oscilloscope loop for the
sound address counter (requires an oscilloscope).

SB Latch—Creates an oscilloscope loop for the
sound block latch (requires an oscilloscope).

320 Tone—Plays a sine wave tone created by the
32010 (requires an oscilloscope).

320 IRQ—Generates interrupts with the 32010

which the 68000 on the sound board recognizes
(requires an oscilloscope).

320 DAC Ramp—The sound PC board 32010 ramps
the DAC (requires an oscilloscope).
320 DAC Ones—The sound PC board 32010 writes

walking ones through the DAC latch (requires an
oscilloscope).

320 SBLOCK—The sound PC board 32010 writes in-
creasing addresses to the Sound Block Latch (re-
quires an oscilloscope).

Self-Test

LEDs on the Main

PCB

The LEDs (light-emitting diodes) on the main PCB
show you the status of various signals on the main
PCB. Using the LEDs, you can check signals from vari-
ous circuits going to the 68010 processor. The state of
the signals is indicated by the LEDs which flash or stay
lit.

Figure 2-28 shows the location of the LEDs on the main
PCB. Table 2-9 shows the possible status of the LEDs,
with an explanation of what they indicate.

DIP Switches

If you try to enter the self-test, but nothing appears on
the screen, use the DIP switch tests. Use the informa-
tion from these diagnostic tests to help you find the:
problem.

Before you begin with these following tests, be sure
that the problem is in the simulator hardware, not in
the video display. If you have a completely dark
screen, check the following:

e Do you have power to the video display?
e Are the video display’s filaments lit?
e Do you have high voltage to the video display?

If the answer to any of these questions is no, then you
have a problem in the video display. Check the video
display service manuai included with your simulator for
the suggested procedure.
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If you are sure that the problem is not with the video
display, then try the DIP switch diagnostics shown in
Table 2-10, at the end of this chapter. These tests iso-
late various ICs and systems for troubleshooting. The
results of the tests are indicated by the main PC board
LEDs or on the video display screen.

To set the DIP switches for the tests:
1. Put a jumper across the DIAGN test points, shown
on Figure 2-28.

2. Select the diagnostic test you want to use with the
DIP switch settings.

3. Turn on the self-test switch.

Power
LED

DTACK LED

Hard Drivin’ Compact

4. Put a jumper momentarily across the RESET test
points, shown in Figure 2-28.

To change to another DIP switch test:
1. Change the DIP switch settings.

2. Put a jumper momentarily across the RESET test
points, shown in Figure 2-29.

To end the DIP switch testing:
1. Take the jumper off the DIAGN test points.

2. Put a jumper momentarily across the RESET test
points.

The DIP switch settings are on in the top position
when the main PCB board is in the simulator.

Clack LED

L ebe

Brake
LED

Reset
Points

Test
LED 2

Test
LED 1

Diagnostic
Points

DIP Switch

Figure 2-28 DIP Switch and LED Locations on the Main PCB
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Table 2-9 LED Status

TACK LED" Staté of 68010 DTACK (data scknowledge)’

" State of the 68010 processor clock sign

IRQSIED " S
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Table 2-10 Using the DIP Switches

~ TypeofTest . = =

: L : Watchdog, Test Program ROMs, Test Menu RAM,
Uncleared Watchdog . puts'the.68010/in 2 loop.:Does ot clear the watch
i’ S program RAM does not need 1o work If the watchdog

.’C‘.leared _Waf_éhdog i

Test LEDs

| Test Prc')gratm"'"ROM 0

'GSP Commurncatlons

'-rRed Screen

'Blue Screen

GSP Memory F111 ]
'GSP VRAMVenfy &

ROM Test Loop
RAM Test Loop o ._

MSP Interface
VMSP Auto anrement L
MSP Interrupts

MSP DRAM Ver1fy "Performs the MSP DRAM Venfy test. (Thls
: pege : kN The results are dlsplayed on the screen

BERR - © “The’ DTACK timer times out and generates 2 bus érror (BERR) g
: The results are dlsplayed on the screen. Tbe DUARTmust be unpl
toperform thzs test RNt e B

1-Om; 0=Off X=Doesn’t Matter.
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&

TROUBLESHOOTING

Chapter 3

This chapter includes mainte-
nance, repair, and troubleshoot- |
ing information for your Hard
Drivin’ Compact simulator.

In the simulator, the hardware and software are close-
ly related. If you are having problems with a mechan-
ical assembly, always keep in mind that your electrical
connections may not be good or you may have an
electronic problem. To determine what kind of prob-
lem you have, always use the self-test screens as rec-
ommended for each part.

The first part of the chapter includes a schedule for

simulator maintenance and
inspection, a table with general
troubleshooting information, and
a table of the voltage levels and
test points on the PCBs. The rest of the chapter is
arranged in alphabetical order by the name of the part
or control. Under each part are maintenance proce-
dures, troubleshooting tables and flowcharts, and
repair procedures for the part.

If a part is mentioned, but not illustrated, refer to
Chapter 4, Illustrated Parts Lists, for information.,



Maintenance and Troubleshooting

Maintaining and
Inspecting

Preventive maintenance includes inspecting, cleaning,
lubricating, and tightening hardware. Perform the pre-
ventive maintenance regularly so you can keep the
simulator in top condition, avoid problems, and maxi-
mize your earnings. Preventive maintenance tasks and
intervals are shown in Table 3-1.

Hard Drivin’ Compact

For the best performance from your Hard Drivin’ Com-
pact simulator, maintain your simulator according to
the times shown in Table 3-1. Instructions for perform-
ing these tasks is explained in the section about that
control in this chapter. You may want to perform these
tasks more often if the simulator is heavily used.

Table 3-2 shows the correct voltage levels to various
PC boards and the test points for those voltage levels.
Low voltages to PC boards may cause problems with
the controls, with the video display, or in driving.

Table 3-1 Mamtenance and Inspectlon Items

Pedals )
Interior Components

‘Every 3 months
Every 3 months
Key Switch
Shifter

Every 3 months
Every 3 months

Steering Assembly Every 2 months

to the main-PCB.

Part When to Check
All Controls Every month
Coin Mechanism Every 6 months -~ Clean.

settings for belt wear:**
Put oil in the ball bearmg.

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

Seée schematics ™

‘Regulated; used by the main PCB.

PCB Voltage Test Points : Sourceand Purpos
Main " ... ¥530.1VDC +5V2 +5'V Switching Power Supply :
Main +1530.6 VDC =~ +15V1 " "Regulated and supplied by the APU PCB.
CETE L : ..Used by the 12-bit A/D-converter: and runs the
Main 222 VDC -22V1 .. ~Unregulated and supphed by the APU PC
L e ++.iRuns the:-5V regulator :
Main #15+1240.5 VDC .- =~ #12V1 E Regulated and comes from the +15 VDC sup
Ll ; v :Used by ‘the 12:bit A/D converter and:the:
Main C:540.2 VDC -5V1 Regulated and comes from the" unregulate
e : S : £7Used by the 12- b1t A/D converter and the
ADSP.. = +5VDC +5V10r+5V2
Sound TH5VDCL . +5V2 = Supplied and regulated by the bma PC
: - : R i Used by the !oglc circuitry. e
Sound . Z__+1z VDC 7105B Pin 4
Sound - '—5 VDC SRPin4 “supplied and feguléfea ‘by:”the
e b i Used by the analog circuitry:”
Sound " .. “+5.VDC CH5V2 'Supphed and regulated by the main PCB throu
Sound ... ;7 -:=-15 VDC - 105B Pin 11 = Supplied by the APU PCB through the ma
: AT e L S akiLi Used by the 12-bit D/A’converter on the
APU +14VDC See schematics ~ Used by the coin counters and the audio amps on
APU -14VDC See schematics’ " Used by aud1o amps on'the APU PCB -
APU "222VDC See schematics *Used by the main PCB: "
APU +15VDC
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Table 3-3 is the first of ten troubleshooting tables in
this chapter. Use this table if all of your controls are
acting erratically or not responding. If only one control
is not working, go to the section about that control
and read the troubleshooting information there.

Coin Mechanism

The coin mechanism should be cleaned every three
months.

Maintaining the Coin

Mechanism
1. Turn off the power to the game. Open the upper
coin door.

2. Open the gate on the door covering the magnet.
Use the blade of a screwdriver to scrape away any
metal filings collected on the magnet.

3. For a thorough cleaning, wash the coin mechanism
in hot soapy water. Use a toothbrush to remove
any stubborn build-up of residue in the coin path,

4, Dry the coin mechanism with compressed air.

5. If you do not want to use water, bush the loose
dust off with a soft brush and scrub the residue in
the coin path with a toothbrush. Blow all the loose
dust and dirt out with compressed air.

Note
Never lubricate the coin mechanism with
oil or grease.

Dashboard

Generally you do not need to remove the dashboard
to work on the controls. You can work on the key
switch, shifter, and steering assembly without remov-
ing the dashboard. To remove these controls from the
cabinet, see the section on that control for information.

Removing the Dashboard

1. Turn off the power to the game.

Maintenance and Troubleshooting

Table 3-3 Troubleshooting All Controls

2. Remove the three tamperproof screws and washer
in the cover plate of the steering wheel. Take of
the steering wheel and cover plate. See Figure 3-1.

3. Open the back service panel. Remove the nus ©1
the six carriage bolts through the bottom of the
cabinet shelf and push the carriage bolts through
the cabinet shelf.

4. Also remove the nuts on the two carriage bolts
through the front of the dashboard. These bolt
have spring nuts on them and you cannot push
them through the cabinet.

5. Disconnect the key switch harness, abort button
harness, and shifter harness from the simulator ha -
ness.

6. In the front, remove the four low crown nuts om
the side carriage bolts. Remove the carriage bolts.

7. Take the dashboard off the game.

Installmg the Dashboard

Put the dashboard on the cabinet. Push the har
nesses through the cutouts.

2. Loosely install the carriage bolts and low-crown
nuts on the sides of the dashboard.

3. Go to the back of the cabinet and install the fender
washers and nuts on the carriage bolts on the front
of the dashboard.

4. Insert the other carriage bolts through the bottom
the dashboard and put the washers and nuts on
them.

5. Connect the key switch harness, abort button har-
ness, and shifter harness to the simulator harness.

6. Tighten the low-crown nuts on the sides of the
dashboard.

7. Put on the steering wheel. Install the three tamper-
proof screws and washers through the center cover
plate. \

Interior Components

All the components in the interior of the simulator
should be deaned every three months. This includes
the PCBs, the power supply and the video display.
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Items Not Shown:
AD46666-01
Start Harness Assy

AD46667-01
Shifter Harness Assy
AD46668-01
Abort Harness Assy

75-55288
Carriage Bolt

046655-01
Strg Whi Center
Cover

046459-01
Strg Whi Decal

75-055B
Lock Washer
176025-4416
Tamperproof Screw

178099-005
Steering Wheel

Hard Drivin’ Compact

175014-3050

Flat Blk Wshr

177024-0144
Low Crown Nut

160052-001
Pushbutton
Switch

036895-01

Switch Bezel 046621-01

Control Panel
046682-01
Control Panel Decal

75-55208
1/4 Black Carriage Boit
177012-111
Spring Nut
75-07002
Fender Wshr
177010-244
Lock Nut
A047000-01
Key Switch Assy
75-5112B
1/4 Carriage Bolt
177010-244
Lock Nut
AD43536-06
Shifter Assy
75-5124B
#10 Carriage Boit
175014-1043
Flat Washer 75-5520B
177010-240 1/4 Black
Lock nut Carriage Bolt

Figure 3-1 Removing the Dashboard

Cleaning the Interior
Components

Pefform the following procedure to clean the compo-
nents inside the cabinet.

1. Gpen the rear service door and the top service
door.

WARNING
Turn off the AC power, but do not unpiug
the power cord before cleaning inside the
cabinet. The power cord provides a
ground path for static voltage that can be
present on the cleaning tools.

2. Use a vacuum cleaner with a soft long-bristled
brush attachment or use a soft-bristled paint brush
to remove loose dirt and dust accumulated on the
inside of the cabinet. Be sure to clean the power
supply, PCB assemblies, and video display thor-
oughly.

CAUTION
Be extremely careful when cleaning the
electrical components inside the cabinet.
Do not touch the electrical components
with any solid object other than the soft
bristles of the vacuum attachment or
paint brush.

Key Switch Assembly

Table 3-4 lists what can go wrong with the key switch
assembly.

Oiling the Key Switch
Assembly

Oil the key switch spring and shaft when turning the
key switch becomes difficult, or when the key
squeaks.
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1. Turn off the power, Remove the back service door. Push the actuator and the nylon washer onto the
2. Remove the nuts and washers on the carriage bolts shaft.
that hold the key switch assembly on the dash- 10. Push the shaft through the case and install the two
board. Take the key switch out of the game. retaining rings.
3. Lightly oil the shaft and spring of the key switch. 11. Adjust the actuator on the shaft until it is parallel to
See Figure 3-2. Check that the spring is not broken. the roller on the switch.
Idflt is, tldlen ];eplace thebsprlng following the proce- 12. When the actuator is against the case opposite the
ure under Repairing the Key Switch. switch, the key should be vertical. If the key is not
4. Replace the key switch in the dashboard. Put the vertical, turn it until it is. Tighten the screw on the
nuts and washers on the carriage bolts that hold actuator.
the key switch on the dashboard. Tighten the nuts. 13. Use a piece of a manila folder or any other flat ma-
terial about .015 inches thick to adjust the switch
2 : s distance. Hold the actuator against the side of the
Rep laClng the Sp rmg m the assembly with the flat piece of material between
Key Switch Assembly the actuator and the switch. The switch should
. . press against the material. Tighten the screws on
If nothing happens when the key turns, and there is the switch to hold it in place.
no resistance to turning, d t 1 th
spring. Hrhing, you may neec to replace te Release the actuator. Check the setting. When you
. turn the actuator against the switch, the switch
1. Turn off the power. Remove the back service door. should click but not be pressed all the way to the
2. Remove the nuts and washers on the carriage bolts switch body.
that hold the key switch assembly on the dash- 14. Replace the key switch in the dashboard. Put the
board. Take the key switch out of the game. nuts and washers on the carriage bolts that hold
3. Remove the retaining ring from the back of the key the key switch on the dashboard. Tighten the nuts.

switch case. See Figure 3-2.

4, Loosen the socket-head screw on the brass actuator s : 1
with a 5/32-inch Allen-head wrench. Tlgll tenmg the SCI'eW m the

5. Remove the other retaining ring inside the case. KeY Switch Actuator

Pull out the key. Take out the brass actuator, the If nothing happens when the key turns, and it turns

old spring, and the nylon washer. more than 90°, you may need to tighten the screw on
6. Put lithium grease (Atari Games part no. 107029- the actuator.

001) on the housing where it touches the shaft. 1. Turn off the power. Remove the back service door.

Wipe off the excess grease. :
P & 2. Remove the nuts and washers on the carriage bolts

7. Put one end of the spring into the hole in the side that hold the key switch assembly on the dash-
of the case. board. Take the key switch out of the game.

8. Push the shaft back into the case far enough to 3. Adjust the actuator on the shaft until it is parallel to
mount the spring on the shaft. You may have to cut the roller on the switch. See Figure 3-2.

the legs of the spring to the correct length so that
they do not interfere with the operation of the
switch assembly.

4. When the actuator is against the case opposite the
switch, the key should be vertical. If the key is not

. vertical, turn it until it is. Tighten the screw on the
9. Put the brass actuator into the case with the actua- actuator.

tor pin facing the key and opposite the switch.

Catch the free end of the spring under the pin. 5. Use a piece of a manila folder or any other flat ma-

terial about .015 inches thick to adjust the switch

Table 3-4 Troubleshooting the Key SW1tch

Problem

rKey does notiretirn-to:center; when: turned-and
ithas:no re51star1ce

Key turns mote that 90
Key turns, Bt riothing happens

"Kéy s'queaké Whgn turnied.
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046450-01 176008-110 {tems Not Shown:
.1 07029-001 Actuator #10 Sckt-Hd Screw 172020-0814
Lithium Grease 75-040S Spring Pin
#10 Split-
175009-364 Lock Wshr
Nylon Washer
046449-01
Shaft
178256-001
178001-004 Spring
1/2” Retaining Ring 178001-004
1/2” Retaining
Ring
160045-003
Switch
52
2
NOTE: The switch is installed in the
game rotated 180° from the position it is 046999-01

shown in here.

177010-232
#4 Hex Locknut
7214128
#4-40 Screw
75-014%

#4 Flat Wshr

Housing

046448-01
Key

Figure 3-2 Maintaining the Key Switch

distance. Hold the actuator against the side of the
assembly with the flat piece of material between
the actuator and the switch.' The switch should
press against the material. Tighten the screws on
the switch to hold it in place.

Release the actuator. Check the setting. When you
turn the actuator against the switch, the switch
should click but not be pressed all the way to the
switch body.

6. Replace the key switch in the dashboard. Put the
nuts and washers on the carriage bolts that hold
the key switch on the dashboard. Tighten the nuts.

Replacing the Switch on the
Key Switch Assembly

Replace the switch if the key turns but nothing hap-
pens and the problem is not the spring, the actuator,
or the connections. The key switch assembly is shown
in Figure 3-2.

1. Turn off the power. Remove the back service door.

2. Remove the nuts and washers on the carriage bolts
that hold the key switch assembly on the dash-
board. Take the key switch out of the game.

3-6

3.

Remove the two Phillips-head screws that hold the
snap-action switch on the key switch assembly.
Take off the switch. Take the harness off the
switch.

Install the switch on the assembly, but do not tight-
en the screws. The roller on the switch should face
the brass switch actuator.

Loosen the screw on the brass actuator. Adjust the
actuator on the shaft until it is paralle] to the roller
on the switch.

When the actuator is against the case opposite the
switch, the key should be verttical. If the key is not
vertical, turn it until it is. Tighten the screw on the
actuator.

Use a piece of a manila folder or any other flat ma-
terial about .015 inches thick to adjust the switch
distance. Hold the actuator against the side of the
assembly with the flat piece of material between
the actuator and the switch. The switch should
press against the material. Tighten the screws on
the switch to hold it in place.

Release the actuator. Check the setting. When you
turn the actuator against the switch, the switch
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should click but not be pressed all the way to the
switch body.

8. Put the harness on the new switch. Connect the
black wire to the C (or COM) terminal, and the
white wire to the NO terminal.

9. Replace the key switch in the dashboard. Put the
nuts and washers on the carriage bolts that hold
the key switch on the dashboard. Tighten the nuts.

Pedals

The construction for all the pedals is very similar. The
main difference is that the brake has a strain gauge
and connector bonded to the pedal. The strain gauge
transmits information about the force on the brake to
the main PCB. The gas and clutch pedals use poten-
tiometers to transmit position information to the main
PCB.

If the Gas or Clutch Pedal
Does Not Work

Before you do any repairs, always perform the Set
Controls screens in the self-test; then try the pedal to
see if this corrects the problem. If that does not repair
the problem see Table 3-5, Troubleshooting the Gas
and Clutch Pedal and follow the flowchart in Figure
3-3.

If you must repair the clutch, but you cannot do so im-
mediately, disable the clutch circuit. (You cannot dis-
able the gas pedal circuit) If you disable the clutch
circuit, drivers can only use the automatic transmission
mode.

To disable the clutch circuit, go to the Disable Broken
Controls screen in the self-test and choose broken for
the clutch. Disable the clutch onlyas a temporary mea-
sure. Repair the clutch as soon as possible since this is
an essential part of the game.

Maintenance and Troubleshooting

If the Brake Pedal Does Not
Work

If you have problems with the brake, make sure the
simulator has been on for at least 10 minutes. The
brake may not work right if the simulator has not been
on long enough.

Before you do any repairs, always perform the Set
Controls screens in the self-test but only after the simu-
lator has been on at least 10 minutes. Try the brake to
see if this corrects the problem. :

If that does not fix the problem, see Table 3-6, Trou-
bleshooting the Brake Pedal, and follow the flowchart
in Figure 3-5. If you decide you must check the strain
gauge, follow the procedure in Testing the Brake Ped-
al Strain Gauge and Bonding section.

If you must repair the brake, but you cannot do so im-
mediately, and you want to continue to use your
game, disable the brake circuit. When you disable the
brake, a screen appears before each race which tells
each driver that the brake does not work; if he wants
to slow down, he should take his foot off the accelera-
tor.

To disable the brake circuit, go to the Disable Broken
Controls screen in the self-test and choose broken for
the brake. Disable the brake only as a temporary mea-
sure. Repair the brake as soon as possible, since this is
an essential part of the game.

Greasing and Checking the
Pedals

Grease the pivot shafts every three months with multi-
purpose white grease (Atari Games part number
178027-001).

1. Turn off the power to the simulator.

2. Take each pedal assembly out of the simulator. Re-
move the two button-head and two tamperproof
screws and washers holding the assembly in the

Table 3-5 Troubleshooting the Clutch or Gas Pedal

P{'oblem .

Pedal does not work or works erratically.

AT

Pedal does not return.

N!—‘

. The sprmgs rnay be broken or w

Pedal is wobbly. R '. 1.'""T1ghter1 the it at the
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You have tried the SET CONTROLS screen.
Go to the CONTROL INPUTS screenin the
self-test.

Does
the 8-bit
AD line for the control
move smoothly when
you operate the

control?

Check the ZRAM in SPECIAL FUNCTIONS
in the self-test.

Hard Drivin’ Compact

Do the
other lines
on Lhe screen move
smoothly when those
other controls are
aperated?

Troubleshoot the 8-bit AD
circuit on the main PCB.

Is
lhe harness

Repair
good?

Are the
gears, springs,
andor cables connected to the
potentiometer working,
and lubricaied?

No Repair

Is the
potentiometer
instailed carrectly
and is the nut
fight?

Repair

Check the voltage at the control input
to the main PCB. See the schematics.

Does lhe
voltage input
vary when you
cperale the
conirof?

Replace the potentiometer.

Troubleshoot the 8-bit A/D circuit
on the main PCB.

Figure 3-3 Clutch or Gas Pedal Is Not Working or Is Working Erratically
and You Have Tried the Set Controls Screens

3-8
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047211-01
Lower Link
177000-138
#8 Hex Nut
72-8810
#8-32 Sckt-Hd Screw

107027-001
Lithium Grease

72-8810
#8 Skt-Hd Screw
177000-138
#8 Hex Nut

98-215008

Right-Wound
gSpring Brake side hole pattern| Gas side hole pattern J

99-215009
Left-Wound
Spring

04721 o-p1
047217-01 Upper Link
Bumper Sleeve
047218-01
5012-
Rubber Bumper 1373 50|2D O;I": 16008-1001
Wshr Potentiorneter

A047085-01
Brake Pedal
Replacement Kit

82-8516B

Button Hd Screw
175014-3050
Flat Blk Wshr

Note
When reassembling the
links, set the upper link 22°
clockwise from vertical.

176012-220 98-215006  176025-4416
Wood Screw Gas Pedal  Tamperproof NOTE: All parts not called out are
Screw part of Front and Sides Assembly,
175014-3050 part number 171092-001.
Flat Blk Wshr
items Not Shown:

A046669-01 Gas Harness Assy

Figure 3-4 Maintaining the Brake and Gas Pedal Assembly
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6.

e

cabinet. Unscrew the two screws holding the gas
pedal to the floor if you are removing the gas and
brake pedal assembly.

See Figure 3-4 for the brake and gas pedals and
Figure 3-6 for the clutch pedal.

Pull the assembly forward and disconnect the ped-
al harness(es ) from the simulator harness.

Put white grease on the pin holding the lower and
upper links together. Work the grease around on
the pivot shaft.

Check the parts of the pedal to make sure they are
working correctly. Check and tighten (if necessary)
the jam nuts on the links and the screw at the end
of the pedal shaft. Tighten any other screws that
have come loose.

Install the assembly in the cabinet. Attach the pedal
harness to the simulator harness.

Install the screws and washers.

Replacing a Pedal

Replace a pedal only if the pedal or the pedal shaft is
broken. If the pedal is wobbly, tighten the screw that
holds the pedal in the pivot shaft.

Removing a Pedal

1.
2.

Turn off the power to the simulator.

Take the pedal assembly out of the simulator by re-
moving the two button-head screws and two tam-
perproof screws and washers holding the assembly
in the cabinet. Unscrew the two screws holding the
gas pedal to the floor if you are removing the gas
and brake pedal assembly. See Figure 3-4 for the
brake and gas pedals and Figure 3-6 for the clutch
pedal.

Pull the assembly forward and disconnect the ped-
al harness(es) from the simulator harness.

Hard Drivin’ Compact

Remove the lower link if you are working on the
clutch or the gas pedal.

Remove the hex-head screw that holds the pedal
on the shaft. Pull off the pedal.

WARNING
The springs will pop when you take off
the pedal. Keep your fingers away from
the springs.

Installing a Pedal

If you are installing a brake pedal, do not install the
pins in the connector or put the tie wrap on the pedal
until the pedal is installed in the assembly.

1.

Befare you put the pedal in the assembly, turn the
pivot shaft so the hole in the pivot shaft with the
square cut-out around it is pointing towards the
front of the assembly. See the detail in Figure 3-4.

Make sure the spring(s) are hooked over the spring
anchor shaft. Hook a screwdriver through the
springs from the back of the assembly to hold them
in tension. This makes it easier to insert the pedal
through the springs and into the hole in the pivot
shaft.

With the springs held in tension, insert the pedal
into the pivot shaft.

Put the hex-head screw into the end of the pedal
in the pivot shaft.

Grease the pin that holds the lower and upper
links together.

Attach the lower and upper links together with the
pin. Set the upper link so it is 22° clockwise from
vertical.

If you have installed a brake pedal, put the tie
wrap on the the pedal shaft to hold the wires in
place.

Table 3-6 Troubleshooting the Brake Pedal

-Problem -

Brake does not work or is working erratically:

Pedal is wobbly.

T1ghter1 the nut at the end of Ihe pedal Shaft

3-10
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ap

You have tried the SET CONTROLS
screen. Go to the CONTROL INPUTS
screen in the self-test. 1

Does Has

the BRAKE the game ) .
FORCE line change when you power been on at Wait for 10 minutes.
operate the least 10 .

control? minutes?

Is the
fuse F4
on the power
supply
good?

Dogs the
brake LED on the
main PCB dim when the
brake is pressed
hard?

Call Atari Games Customer Service.

Check the connectors and wiring from

' Troubleshoot the 8-bit A/D circuit on the brake pedai to the main PCB.
Fix the ZRAM. the main PCB
' Check the strain gauge and the strain
gauge bonding.
Replace the fuse.

Figure 3-5 Brake Pedal Is Not Working or Is Working Erratically
and You Have Tried the Set Controls Screens

Insert the pins into the connector. Replacing a Spring

7. Put the assembly in the game. Connect the pedal : if
harness(es) to the simulator harness. l;e I;?rfﬁj;h @ pedal spring(s) if they are weak, broken,

8. Install the screws and washers that hold the assem- 1. Turn off the power to the simulator.

bly in the cabinet.

2. Take the pedal assembly out of the simulator by re-
moving the two button-head and two tamperproof
Note screws and washers holding the assembly in the
Enter the self-test and go through the Set cabinet. If you are working on the brake and gas
Controls screens because you replaced assembly, remove the screws holding the gas pedal
the pedal. Otherwise the simulator will not to the floor. See Figure 3-4 for the brake and gas

work correctly. pedals and Figure 3-6 for the clutch pedal.

3. Pull the assembly forward and disconnect the ped-
al harness(es) from the simulator harness.
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107027-001
‘ Lithium Grease

047211-01
Lower Link
177000-138
#8 Hex Nut
72-8810
#8-32 Sckt-Hd
Screw

Clutch Side Hole Pattern

176025-4416
Tamperproof
Screw
175014-3050
Flat Blk Wshr
99-215006
Clutch Pedal
NOTE: All parts not called
out are part of the Front
and Sides Assembly, part
number 171092-001.
82-8516B

Button Hd Screw
175014-3050

FitBk wshr  o»
[
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047210-01

Upper Link 175012-0125 .
17%00-1I 3g Fiat Washer
#8 Hex Nut
72-8810
#8-32 Sckt- 119008-1001
Hd Screw Potentiometer 99-215009
Left-Wound
Spring
i
- ("”f(((@.
<N
‘\\‘,\ 99-215008
Right-Wound
Spring
Items Not Shown:

A046671-01 Clutch Harness Assy

Figure 3-6 Maintaining the Clutch Pedal Assembly

4. Remove the lower link if you are working on the
clutch or the gas pedal.

5. Remove the hex-head screw that holds the pedal
on the shaft. Pull off the pedal.

WARNING
The springs will pop when you take off
the pedal. Keep your fingers away from
the springs.

6. Take the pedal assembly off the front metal plate
by removing the four nuts on the carriage bolts.

7. Remove the bumper shafts, spring shafts and sup-
port shafts, which hold the assembly together.

8. Replace the spring(s). If the pedal has two springs,
replace both of them.

3-12

9.

10.

11.

12.

13

Lubricate the pivot shaft with multi-purpose grease
before you put it back into the assembly.

Assemble the shafts in the pattern shown in Figure
3-4 for the gas or brake pedal or Figure 3-6 for the
clutch pedal. If you have disassembled the brake
pedal, be sure to put the large brake bumper and
bumper shaft on the bottom.

Install the pedal assembly on the front metal plate
with the four nuts and washers on the carriage
bolts.

Before you put the pedal in the assembly, turn the
pivot shaft so the hole in the pivot shaft with the
square cut-out around it is pointing towards the
front of the assembly. See the detail in Figure 3-4.

Make sure the spring(s) are hooked over the spring
anchor shaft. Hook a screwdriver, or any other
long thin piece of metal, through the springs from
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the back of the assembly to hold them in tension.
This makes it easy to insert the pedal through the
springs and into the hole in the pivot shaft.

With the springs held in tension, insert the pedal
into the pivot shaft.

14. Put the hex-head screw into the end of the pedal
in the pivot shaft.

15.1f you are working on the clutch or gas pedal,
grease the pin that holds the links together.

16. Attach the lower and upper links together with the
pin. Set the upper link so it is 22° clockwise from
vertical.

Tighten the jam nut on the lower link on the pivot
shaft.

17. Put the assembly in the game. Connect the pedal
harness(es) to the simulator harness.

18. Install the screws and washers that hold the assem-
bly in the cabinet.

Replacing the Clutch and
Gas Pedal Potentiometers

Do not replace a potentiometer until you have per-
formed the Set Controis screens. Check to see if that
solves the problem. If not, follow the flowchart in Fig-
ure 3-3 to make sure that the potentiometer is the
problem.

1. Turn off the power and unplug the game.

2. Take the pedal assembly out of the simulator by re-
moving the two button-head screws and two tam-
perproof screws and washers holding the assembly
in the cabinet. Remove the two screws that hold
the gas pedal to the floor of the simulator. See Fig-
ure 3-4 for the brake and gas pedals and Figure 3-6
for the clutch pedal.

3. Pull the assembly forward and disconnect the ped-
al harness(es) from the simulator harness.

4. Take the wires off the potentiometer.

5. Loosen the jam nut on the upper link on the po-
tentiometer shaft. Remove the upper link.

6. Loosen the 1/2-inch nut on the potentiometer shaft
and remove the potentiometer.

7. Install the potentiometer so the key is in the key
slot at the top, the terminals point to the back of
the assembly, and the flat of the shaft is facing up.

8. Solder the wires onto the potentiometer in the or-
der shown in Table 3-7.

9. Install the assembly in the simulator. Connect the
pedal harness(es) to the simulator harness.

10. Now switch on the self-test and go through the Set
Controls screens.

Maintenance and Troubleshooting

Table 3-7 Pedal Potentiometers Harness
Connections

Note
Enter the self-test and go through the Set
Controls screens because you repaired the
pedal assembly.

Testing the Brake Pedal
Strain Gauge and Bonding

If you have brake problems, see the flowchart in Fig-
ure 3-5. If necessary, do the following tests to check
the strain gauge and strain gauge bonding.

1. Put an ohmmeter across pins 1 and 2 of the brake
harness connector. If the ohmmeter does not mea-
sure 350 Q £ 10%, the strain gauge is bad or the
connection is bad. Replace the brake pedal and the
strain gauge.

2. If the ohmmeter does measure 350 Q *+ 10%, then
check the bonding. Attach a digital volt-ohmmeter
to pins 1 and 2 and have someone press hard on
the brake.

Note
Use a sensitive ohmmeter to check the
change in resistance since the change is
only about 1 Ohm.

If the resistance does not change as the pressure
on the brake pedal changes, then the bonding has
failed and you must replace the brake pedal and
the strain gauge.

Replacing the Brake Strain
Gauge

If you have tested the strain gauge and are sure that
the gauge or the bonding is bad, you must replace the
brake pedal with the strain gauge already attached
since special bonding techniques are required. Follow
the steps in Replacing the Brake Pedal.

3-13
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Shifter Assembly

If you have problems with the shifter, check Table 3-8,
Troubleshooting the Shifter Assembly.

If you must repair the shifter, but you cannot do so
immediately, and you want to continue to use your
simulator, disable the shifter circuit. When you disable
the shifter, drivers can only use the automatic transmis-
sion mode.

To disable the shifter circuit, go to the Disable Broken
Controls screen in the self-test and choose broken for
the shifter. Disable the shifter only as a temporary
measure, Repair it as soon as possible since this is an
essential part of the simulator.

Lubrlcatmg the Shifter

Turn off the power. Open the back service door.

2. Remove the shifter from the dashboard. Remove
the nuts and washers on the four carriage bolts that
hold the shifter, shifter spacer, and shifter bezel on
the dashboard. Take off the shifter, spacer, and
bezel.

3. Remove the six screws that hold the two halves of
the shifter case together. See Figure 3-7. Carefully
pull apart the case. The ball bearing can fly out
since it is under compression. The spring will pop
out too.

4, Lubricate the ball bearing under the shifter handle
and the shifter pattern in the bottom of the shifter.
Use light-duty white grease, Atari Games part num-
ber 178027-001.

5. Reassemble the shifter and shifter spacer.

6. Put the shifter, shifter spacer, and shifter bezel back
on the dashboard and install the carriage bolts,
washers, and nuts that hold them in place. You
may need someone to help you.

Replacing a Shifter Switch

Before you replace a switch, check the shifter switches
on the Control Inputs screen in the self-test. If a gear
position number does not change from blue to green

Hard Drivin’ Compact

when you move the shifter into that position, then
probably the switch or the connection is bad.

1. Open the back service door. Check the connec-
tions to the shifter. See Table 3-9,

If the connections are correct and tight, turn off the
power. Remove the four nuts and washers that
hold the shifter, shifter spacer and bezel on the
dashboard. See Figure 3-7. Take out the shifter,
spacer and bezel.

3. Make sure the shifter handle is not engaging the
switch you are replacing.

4. Carefully remove the switch on the shifter so the
actuator pin and spring above the switch do not fly
off and are lost.

5. Replace the switch. Install the pin and spring.

6. Connect the harness to the switch with the wires in
the order shown in Table 3-9.

Table 3-9 Harness Connections to the
Shifter Switches
= \

Color.of Hafnés&Wire :

o Gear Position

7. Assemble the shifter and shifter spacer and install
them in the dashboard.

8. Reassemble the shifter and shifter spacer.

9. Put the shifter, shifter spacer, and shifter bezel back
on the dashboard and install the carriage bolts,
washers, and nuts that hold them in place. You
may need someone to help you.

Speakers

If you have problems with a speaker, check Table 3-10,
Troubleshooting the Speakers, before you replace it.

Table 3-8 Troubleshooting the Shlfter

Handle moves, but the shlfter does not shlft gears e Use the Control Inpu '

sibroken:s s i
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75-5124B
#10-24 Blk
Carriage Bolt

178027-001

Lithium Lubricant 005255-02
Shifter Bezel
039154-01
Shifter Spacer
A000610-02
Handle Assy
039705-01
Compression
Spring
178219-001
3/8" Ball
177010-240 000609-02
#10-24 Locknut Housing
175014-1043
Flat Washer
000611-02
H-Pattern
Detent
043711-01 :
Return Spring 043700-01

Actuator Pin

177010-232
i e LB
160053-001 Wshr-Hd Screw
Switch
72-14128 043712-01
#4-40 X-Rec Screw Switch Spacer

Figure 3-7 Maintaining the Shifter Assembly
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Table 3-10 Troubleshooting the Speakers

Problem

Solution e

No sound

If the volume is tumed up, do the f
Do the self-test to make sure you (
Check the voltage level to the sound PCB;
Check the wiring. .+ =0
Replace the speaker 1f defecmve

If hone of the above Work the pr
the main PCB :

Removing a Speaker
1. Turn the power off. Remove the back service door.

2. Disconnect the connectors from the speaker that is
bad. Remove the screws that hold the speaker in
the cabinet.

CAUTION

Be careful when handling the speaker.
The cone material is fragile and can be
eas/',ly damaged.

Ui iidy o,

3. Remove and replace the speaker.

4. Connect the speaker to the simulator harness. Make
sure you attach the connectors correctly.

The signal wire should be attached to the speaker
terminal marked by color,a “+” sign, or a round dot.
(The signal wire is indicated on the simulator wiring
diagram in the Schematic Package.)

Static-Sensitive
Devices

Be careful when you work with static-sensitive devices
on the simulator PCBs. These devices can be micro-
processors, field-effect transistors (FET), complemen-
tary metal-oxide semiconductors (CMOS), and other
large-scale integration (LSI) devices that use metal-ox-
ide semiconductor (MOS) technology.

Replacing Static-Sensitive
Devices

The static-sensitive devices can fail from a static charge
that has built up in your body. They can also fail be-

3-16

cause of leakage from an improperly grounded solder-
ing iron.

Before you handle a static-sensitive device or a PCB
with such devices attached to it, ground any static volt-
age that may have accumulated in your body by
touching an object that is earth-grounded. If you sol-
der a static-sensitive device, use a soldering iron with
a propetly grounded three-wire cord.

Before you replace a static-sensitive device, make sure
that the device actually is defective. A static-sensitive
device can appear defective due to leakage on a PCB.
To check if a device is defective, ground any static
voltages as described in the paragraph above. Clean
both sides of the PCB with flux remover or an eraser.
For discrete FETs, clean thoroughly between the gate,
drain, and source leads. Then test the device.

A new static sensitive device may be packaged in con-
ductive foam or may have a protective shorting wire
attached to the pins. Remove the conductive foam just
prior to inserting the device into its socket or soldering
it to a PCB. Remove the shorting wire only after the
device is inserted into its socket or after all the leads
are soldered in place.

Steering Assembly

If you have problems with the steering assembly,
check the troubleshooting suggestions in Table 3-11.
Always perform the Set Controls screens in the self-test
first. You should regularly go through the Set Controis
screen to adjust the set points on the steering assembly
to account for wear on the belt,

Oiling the Bronze Bearing

The only bearing on the steering assembly that must
be oiled regularly is the bronze pillow block bearing
behind the steering wheel. See Figure 3-9.
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Table 3-11 Troubleshooting the Steering Assembly

Sfeering has no-'feedbaCk..'

Steering is very ];erky;

Steering Wheel cdntinuon'sly':t'nrns one

In the C'om‘rol Inputs screen

the Steering Wheel numbers do noc change
And the steering is erratic: :

the Steermg Wheél tiumbers do. no hange .
and there is no steerrng power

the Steering Wbeel numbers do not "change' T
~ and the centering’ disk 1s scraprng agarnst
‘the optical readers. - HE

the words C'enterEdge do not chang “from’
blue to-green, P
And the steering is erratic;

the words CenterEdge do not cha.nge from: ’
blue to green,  uisil e
and there is no stéering power '

P P

. rcym\,c the' Centeu“g PCB.

the words Center Edge do not change from :
blue to green, - #7%

and the centering . drsk is scrapmg agamst
the optlcal readers. S

Steering has no or low fo_rce-*

Steermg wheel is not centered durmg game

play. “.
1. Take off the back service door. Replacmg the Steermg Belt
2. The bearing fill hole is on the right. Use an oil can
with a flexible spout and put oil in the bearing. Replace the belt on the steering assembly if it is bro-
ken or loose. However, before you replace the belt be-
1 1 - cause it is loose, use the Set Controls screen to see if
Ad] uStmg the Steel'lng Belt this will fix the problem. By resetting the steering lim-
The belt itself cannot be adjusted, but the limits of the its on this screen, you can adjust the outputs to com-
steering movement can be changed to adjust for belt pensate for wear in the belt.
wear. You should do this every two months by going 1. Turn off the power to the simulator. Take off the
through the Set Controls screens. back service door.
If the belt is very loose and resetting the set points 2. Remove the belt by pushing the motor towards the
does not improve the steering, then replace the belt. steering wheel mounting shaft and working the
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041787-02
Encoder Disk

106007-001
Adhesive

046650-02
Encoder Disk
Collar

046646-01
Pivot Plate

#8 Ski-Hd Screw

75-048S
#8 Split-Lock
Wshr
175014-1032
#8 Flt Wshr

Items Not Shown:

72-8406
#4-40 Sckt-Hd Screw
75-044S
#4 Split-Lck Wshr

Steering Wheel and
Mounting Hardware

176022-3806
#8-32 Ski-Hd Screw
046459-01
Strg Whi Decal
046655-01
Strg Whi Center Cover
176025-4416
1/4-20 Blk Tamperproof Screw
178099-005
Steering Wheel

75-055B
1/4 Blk Lck Wshr J
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72-5432
3/8-16 x 2"
177010-248 Hex Bolt
175014-1070
3/8 Lock Nut \ 7/16 Fit Wshr

046652-03
1/4" Spacer
1750141063
Jines2n 177010-248 3/8 Flt Wshr
5/8"Spacer 38 |ack Nut
178012-010
1" Clip Ring

178268-001
Ball Bearing

72-CT604
#6-32 Hex Wshr
Hd Screw

\\ 046647-01

PCB Mntg Brkt

72-CT604
#6-32 Hex Wshr
Hd Screw

046650-01
Centering Disk
Collar

A046691-01
Centering Disk
PCB Assy

72-5416
Hex Bolt

043807-02
Centering Disk

046644-01
Strg Whi Mntg
Shaft

Figure 3-8 Steering Assembly, Front View
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107013-001 Qil 178269-001
Bronze Bearing

107013-001
A046665-01 Qi
Motor-Opto
Harness Assy —
046648-01 _
Disk Stiffening #6-32 Hex Wshr Hd Screw

A046689-01
Encoder Disk
PCB-Assy

106007-001
Penetrating
Adhesive

178270-002

6" Pulley
72:5416 178271-1046
3/8-16 x 1" Hex Pulley V-Belt
Boit 4 A046674-01

Motor Assy

175014-1077

1/2 Fit Wshr
178012-006

046645-01 1/2” Clip Ring

Pivot Shaft - 178270-003 178026-022

2" Pulley

Spring

046643-01
Frame

Figure 3-9 Steering Assembly, Rear View

belt off the pulleys. See Figure 3-9.

3. Install the new belt by pushing the motor towards Nolte
the steering wheel mounting shaft and putting the You must enter the self-test and go through
belt on the pulleys. the Set Controls screens because you re-
4. Put oil in the fill hole on the bronze bearing on the paired the steering assembly. Otherwise the
steering wheel mounting shaft if you have not simulator will not work correctly.

done this in the last three months.

5. Replace the back service door.
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The steering wheel turns continuously
during game play and you have already
tried the SET CONTROLS screen.

CONTROL INPUTS screen,
doss the wheel position no. increase
smoathly as you tum the wheel clock-
wise? Dogs the position no.
become zero once gvery
360° tumn?

Hard Drivin’ Compact

Measure
the voltage on the
twa steering whee! position inputs
on the main PCB. Does the input
switch from 0 1o BY and back
when you turn the
steering wheel?

Check the steering wheel harness.
Check the steering wheel encoder
and centering disks and PCBs.

Go to the MAIN BOARD CONTROLS screen
and choose the STEERING WHEEL menu.
Choose the TRIANGLE WAVE Test.

steering wheel force
change smoathly from clockwise
to counterclockwise when you

Troubleshoot the optical position circuit
on the main PCB. See the main PCB
schematic.

No

Check the motor amplifier PCB fuse and the
cable from the main board to the motor
amplifier assembiy.

do the TRIANGLE WAVE Test? Hold
the steering wheel when
you do this test.

Check the motor amp PCB.

Call Atari Games Gustomer Service.

Figure 3-10 The Steering Wheel Continuously Turns in One Direction and
You Have Tried the Set Controls Screens

Replacing the Steering
Motor

Replace the steering assembly motor if you have fol- 3

lowed the flowchart in Figure 3-10, 3-12, or 3-13 and
you are sure that the motor is the problem. Another
reason to replace the motor is if the steering wheel is
difficult to turn and the problem is not lubrication or
the mechanical parts.

Before you replace the motor, check the harness con- 4.

nections to make sure they are good.

Removing the Motor
1. Turn off the power to the simulator.

2. Remove the three tamperproof screws and washers
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in the cover plate of the steering wheel. Take off
the steering wheel and cover plate. See Figures 3-8
and 3-9.

Take off the back service door. Disconnect the
steering assembly harness from the simulator har-
ness, Disconnect the motor power from the motor
amplifier PCB assembly.

Remove the screw down tie wrap from the side of
the cabinet.

Remove the four nuts that hold the steering assem-
bly on the shelf. Push the screws through holes in
the shelf. Remove the steering assembly.

Remove the harness from the encoder PCB.

Take off the two screws that hold the encoder PCB
on the assembly. Remove the PCB.
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7. Remove the encoder disk, disk collar, and disk
stiffening ring by loosening the socket-head screw
on the disk collar.

8. Remove the belt by pushing the motor towards the
steering wheel mounting shaft and working the
belt off the pulleys.

9. Remove the pulley on the motor by loosening the
socket head screw that holds it on. (The socket-
head screw has a penetrating adhesive on it.)

10. Remove the nut and hex-head bolt that holds the
spring in tension.

11. Take off the 1/2-inch retaining ring at the front of
the motor on the pivot shaft.

12. Pull the pivot shaft out the back of the steering as-
sembly. Remove the motor.

13. Remove the four socket-head screws and washers
on the front of the motor.

Installing the Motor

1. Install the pivot plate on the front of the motor.
Align the bottom of the pivot plate with the bottom
flat edge of the motor bezel.

Install the four socket-head screws with the split-
lock washers and flat washers that hold the pivot
plate on the motor. Tighten the screws to 30 £ 5
inch-pounds.

2. Put the motor and pivot plate in the assembly with
the label and harness on top.

3. Push the pivot shaft through the frame, washers,
motor, and pivot shaft as shown in Figure 3-11. In-
stall the 1/2-inch retaining rings on the ends of the
pivot shaft as shown in the figure.

4. Assemble the hardware that holds the spring in

Maintenance and Troubleshooting

Steering
Frame

Clip
Ring

Washer

Washer

Clip
Ring .
Motor g;v:)t
Assy ale

Figure 3-11 Installing the Steering Pivot
Shaft

tension. See Figure 3-8. Install the parts on the bolt
in the following order:

1. 1/4-inch- long spacer. Hook the end of the

spring around this spacer.
2. Washer.
3. 5/8-inch-long spacer.
4, Washer.

Table 3-12 Torque Table for the Screws on the Steermg Assembly

Screw

Holding the encoder PCB to*the mountirig’bracket
Holding the‘¢entering PCB to the frame -~
Holding the pillow block bronze beanng to the frame
Holding the pillow block ball bearirig to the frame -

Holding the encoder PCB bracket to the frame’
Holding the extension spring hardware on'the frame™

Holdrng pulleyson the shaft

- Holdmg the encoder d1sk to the d1sk strffernng rmg‘

Holdmg the centermgk drsk to the drsk strffenmg rin; o

Holding the pivot plate to the motor - ..
Holding the encoder disk collar on the’ shaft
Holding the centefing disk collar on ‘the- shaft
Holding the ‘steering wheel on the steermg assembl
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Steering wheel is very jerky and
you have already tried the SET CONTROL
screen.

Onthe
CONTROL INPUTS screen,
does the wheel position no. increase
smoothly as you turn the wheel clock-
wise? Does the position no.
become zero once every
360° um?

Yes

Measure
the voltage on the
two steering wheel position inputs N
onthe main PCB. Does the input 0

Hard Drivin’ Compact

switch from § to BV and back
when you turn the
steering wheel?

Yes

Go to the MAIN BOARD CONTROLS screen
and choose the STEERING WHEEL item.
Choose the SEND FORCE Test from the”
submenu.

Troubleshoot the optical position circuit
on the main PCB. See the main PCB
schematic.

(o to the MAIN BOARD CONTROLS screen
and gointo the steering wheel menu.
Choose the TRIANGLE WAVE Test.

Des the
force change
smoothly from clockwise to counter-
clockwise when you do this test? (Hold
the steering wheel to feel the
force change.)

Check the motor amplifier PCB fuse and the
cable from the main board to the motor
amplifier assembly.

Check the motor amp PCB.

Call Atari Games Customer Service.

Check steering wheel hamness. Check
steering wheel encoder and centering
disks and PCBs.

Figure 3-12 The Steering Wheel Is Jerky
and You Have Tried the Set Controls Screens

Install the bolt with the hardware on the outside of
the frame. Put the lock nut on the bolt inside the
frame and tighten it to 212 + 20 inch-pounds.

Remove the socket-head screw from the pulley you
took off the motor. Put a penetrating adhesive on
the screw.

Slide the pulley back on the motor shaft. Align this
pulley to the other one. Turn the pulley so the
screw hole is over the flat of the shaft. Install the
socket-head screw. Tighten the screw to 50 + 8
inch-pounds. Install the belt on the pulleys.
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7. Put oil in the fill hole on the bronze bearing on the

steering wheel mounting shaft if this has not been
done recently.

Remove the screw from the disk collar. Put the en-
coder disk, collar, and stiffener on the motor shaft.
Make sure the hole for the socket-head screw is
facing out and is over the flat of the shaft.

Put on the encoder PCB. Make sure the optical
readers and the harness connection face down.
Move the encoder disk so it is between the two
readers, but does not touch them. Tighten the
screws on the encoder PCB to 10 3 inch-pounds.
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10. Install the screw that holds the disk collar on the
shaft and tighten it to 30 + 5 inch-pounds. Make
sure the encoder disk does not move on the shaft.

11. Install the harness on the encoder PCB,

12. Before you install the steering assembly back in the
simulator, turn the centering disk so the single hole
in the disk is between the optical readers on the
PCB. This will make it much easier to correctly in-
stall the steering wheel.

13. Put the steering assembly back in the cabinet. In-
stall the four carriage bolts through the holes in the
shelf. Tightly install the fender washers and nuts on
the bolts so the assembly does not move.

14. Install the steering wheel with the center spoke
down. Make sure the single hole on the centering
disk is between the optical reader on the centering
PCB so the steering wheel will be correctly cen-
tered.

Put the center cover on the steering wheel. Install
the three tamperproof screws and lock washers
that hold the steering wheel on the steering assem-
bly. Tighten the screws to 50 + 8 inch-pounds.

15. Connect the steering assembly harness to the simu-
lator harness.

Attach the screw down tie wrap on the motor-opto
harness to the cabinet. Make sure the wires will not
be caught in the motor pulley. Connect the motor
power harness to the motor amplifier PCB.

16. Install the back service door.

Note
You must enter the self-test and go
through the Set Controls screens because
you repaired the steering assembly. Other-
wise the simulator will not work correctly.

Replacing the Encoder or
Centering PCB

If you are having problems with the steering, and you
have determined the problem is the encoder or the
centering PCB by following the troubleshooting table,
Table 3-11 or the flowchart in Figures 3-10, 3-12, or 3-
13, then replace the PCB.

If you are replacing the centering PCB assembly on
the steering wheel shaft, part number 046691-01, you
can replace it with the another centering PCB assem-
bly or with the encoder PCB assembly, part number
A046689-01. However, you must replace the encoder
PCB assembly with an encoder PCB assembly, part
number A046689-01.

Maintenance and Troubleshooting

Removing the Encoder or Centering PCB
1. Turn off the power to the simulator.

2. Remove the three tamperproof screws and washers
in the cover plate of the steering wheel. Take off
the steering wheel and cover plate. See Figures 3-8
and 3-9.

3. Take off the back service door. Disconnect the
steering assembly harness from the simulator har-
ness. Disconnect the motor power harness from
the motor amplifier PCB assembly.

Remove the screw down tie wrap from the side of
the cabinet.

4. Remove the four nuts that hold the steering assem-
bly on the shelf. Push the screws through holes in
the shelf. Remove the steering assembly.

5. Remove the harness from the PCB you are replac-
ing.

6. Take off the two screws that hold the PCB on the
assembly. Remove the PCB.

Installing the Encoder or Centering PCB

1. Put the new PCB in place. However, do not screw
it down until you check that the disk is between
the optical readers and not touching either one.

If the disk is not centered between the readers,
loosen the socket-head screw on the disk collar
and move the disk until it is centered. Tighten the
screw to 30 % 5 inch-pounds to hold the disk in
place.

Tighten the screws that hoid the PCB on the frame
to 10 £ 3 inch-pounds.

2. If you have not regularly oiled the bronze bearing
on the steering wheel mounting shaft, put oil in the
fill hole on the bearing.

3. Install the harness on the PCB.

4, Before you install the steering assembly back in the
simulator, turn the centering disk so the single hole
in the disk is between the optical readers on the
PCB. This will make it much easier to correctly in-
stall the steering wheel.

5. Put the steering assembly back in the cabinet. In-
stall the four carriage bolts through the holes in the
shelf. Tightly install the fender washers and nuts on
the bolts so the assembly does not move.

6. Install the steering wheel with the center spoke
down. Make sure the single hole on the centering
disk is between the optical reader on the centering
PCB so the steering wheel will be correctly cen-
tered.

Put the center cover on the steering wheel. Install
the three tamperproof screws and lock washers
that hold the steering wheel on the steering assem-
bly. Tighten the screws to 50 * 8 inch-pounds.
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7. Connect the steering assembly harness to the simu-
lator harness.

Attach the screw down tie wrap on the motor-opto
harness to the cabinet. Make sure the wires will not
be caught in the motor pulley. Connect the motor
power harness to the motor amplifier PCB.

8. Install the back service door.

Note
You must enter the self-test and go
through the Set Controls screens because
you repaired the steering PCB. Otherwise
the simulator will not work correctly.

Replacing the Centering
Disk

The centering disk gives information to the centering
PCB about the position of the steering wheel.

You should never have to replace the centering disk
unless it has been bent or damaged through rough or
careless handling. If the disk is bent and cannot be
centered between the optical readers replace it imme-
diately.

If the disk is not bent, make sure the problem is the
centering disk by following the troubleshooting table,
Table 3-11 or a flowchart in Figure 3-10, 3-12, or 3-13.

Removing the Centering Disk
1. Turn off the power to the simulator.

2. Remove the three tamperproof screws and washers
in the cover plate of the steering wheel. Take off
the steering wheel and cover plate. See Figures 3-8
and 3-9.

3. Take off the back service door. Disconnect the
steering assembly harness from the simulator har-
ness. Disconnect the motor power from the motor
amplifier PCB assembly.

Remove the screw down tie wrap from the side of
the cabinet.

4. Remove the four nuts that hold the steering assem-
bly on the shelf. Push the screws through holes in
the shelf. Remove the steering assembly.

5. Remove the belt on the front by pushing the motor
towards the steering wheel mounting shaft and by
working the belt off the pulleys.

6. Remove the pulley on the steering wheel shaft by
loosening the socket-head screw that holds it on.
(The socket-head screw has a penetrating adhesive
on it.)
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7. Take off the PCB bracket on the side of the frame
by removing the two screws that hold it on the
frame,

8. Remove the socket-head screw from the disk collar.
Push the disk collar, the centering disk and the disk
stiffening ring towards the front of the frame (away
from the pulley and belt end) about an inch.

9. Loosen the two socket-head screws on the ball
bearing.

10. Remove the one-inch retaining ring between the
ball bearing and the centering disk. Push the shaft
forward to reach the other retaining ring.

11. Remove the other one-inch retaining ring.

12. Push the shaft forward and pull the disk collar,
centering disk, and disk stiffening ring off.

13. Remove the three socket-head screws and washers
and take apart the disk collar, the centering disk
and the disk stiffening ring.

Installing the Centering Disk

1. Assemble the new centering disk with the disk col-
lar. The slot in the disk should be 90° clockwise
from the hole for the socket-head screw on the
disk collar.

2. Assemble the disk collar, centering disk, and disk
stiffening ring with the three socket-head screws
and washers. Tighten the socket-head screws to 15
+ 3 inch-pounds.

3. Put the centering disk, collar, and stiffener on the
steering wheel shaft. Make sure the socket-head
screw hole is towards the front.

4. Install the one-inch retaining ring on the end of the
shaft first. Then install the retaining ring between
the ball bearing and the centering disk.

5. Tighten the two socket-head screws on the ball
bearing. ’

6. Make sure the disk collar is mounted on the shaft
so the socket-head screw hole is over the flat on
the shaft.

7. Install the centering PCB bracket on the side of the
frame. Make sure the centering disk is between the
optical readers and does not touch them. Tighten
the screws on the bracket to 10 % 3 inch-pounds.

8. Tighten the screw in the disk collar to 30 + 5 inch-
pounds on the flat of the shaft to hold the disk in
place.

9. Put oil in the fill hole on the bronze bearing on the
steering wheel mounting shaft if this has not been
done recently.

10. Take the socket-head screw out of the puiley and
put a penetrating adhesive on it.
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11.

12.

13.

Steering wheel has no feedback
during game play (although you can
play the game) and you have already
tried the SET CONTROLS screen,

CONTROL INPUTS screen,
does the wheel position no. increase
smoothly as you turn the wheel clock-
wisg? Does the position no.
become zero once every
360° turn?

Measure
the voltage on the
two steering wheel position inputs
on the main PCB. Does the input
change continuously from 0 to
1 and back when you tum
the steering wheel2

Maintenance and Troubleshooting

No Check steering wheel harngss. Check
steering wheel encoder and centering
disks and PCBs.

Go to the MAIN BOARD CONTROLS screen
and choose the STEERING WHEEL item.
Choose the SEND FORCE Test from the
submenu.

Troubleshoot the optical position circuit

on the main PCB. See the main PCB
schematic.

Troubleshoot the Motor Amp PCB.

Do you
get the proper
force on the steering

Check the resistance to the motor wi
itis cold. The resistance should be
between 6 and 12 Q.

Is the
resistance too high
or too low?

hen

wheel?

Troubleshoot the optical position circuit
on the main PCB. See the main PCB
schematic.

Replace motor.

Figure 3-13 The Steering Wheel Has No Feedback
and You Have Tried the Set Controls Screens

Slide the pulley on the back of the steering wheel
shaft. Align this pulley to the other one. Install the
socket-head screw so it is on the flat of the shaft.
Tighten the screw to 50 + 8 inch-pounds.

Install the belt by pushing the motor towards the
steering wheel mounting shaft and working the
belt onto the pulleys.

Before you install the steering assembly back in the
simulator, turn the centering disk so the single hole
in the disk is between the optical readers on the
PCB. This will make it much easier to correctly in-
stall the steering wheel.

Put the steering assembly back in the cabinet. In-
stall the four carriage bolts through the holes in the
shelf. Tightly install the fender washers and nuts on
the bolts so the assembly does not move.

14. Install the steering wheel with the center spok
down, Make sure the single hole on the centerin
disk is between the optical reader on the centerir
PCB so the steering wheel will be correctly cet
tered.

Put the center cover on the steering wheel. Instd
the three tamperproof screws and lock washet
that hold the steering wheel on the steering assen
bly. Tighten the screws to 50 * 8 inch-pounds.

15. Connect the steering assembly harness to the simn
lator harness.

Attach the screw down tie wrap on the motor-opt
harness to the cabinet. Make sure the wires will n¢
be caught in the motor pulley. Connect the motg
power harness to the motor amplifier PCB.

16. Install the back service door.
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Note
You must enter the self-test and go
through the Set Controls screens because
you repaired the steering assembly. Other-
wise the simulator will not work correctly.

Replacing the Encoder Disk

The encoder disk gives speed and direction informa-
tion about the steering wheel movement to the en-
coder PCB.

You should never have to replace the encoder disk un-
less it has been bent or damaged through rough or
careless handling of the steering assembly.

If the disk is bent and cannot be centered between the
optical readers, replace it immediately.

If the disk is not bent, make sure the problem is the
encoder disk by following the troubleshooting table,
Table 3-11 or the flowchart in Figure 3-10, 3-12, or 3-
13.

To replace the encoder disk, do the following:

Removing the Encoder Disk
1. Turn off the power to the simulator.

2. Remove the three tamperproof screws and washers
in the cover plate of the steering wheel. Take off
the steering wheel and cover plate. See Figures 3-8
and 3-9.

3. Take off the back service door. Disconnect the
steering assembly harness from the simulator har-
ness. Disconnect the motor power from the motor
amplifier PCB assembly.

Remove the screw down tie wrap from the side of
the cabinet.

4. Remove the four nuts that hold the steering assem-
bly on the shelf. Push the screws through holes in
the shelf. Remove the steering assembly.

5. Remove the harness from the encoder PCB over
the encoder disk. Take off the two screws that hold
the encoder PCB on the assembly. Remove the
PCB.

6. Loosen the socket-head screw from the encoder
disk collar. Take off the disk collar, the encoder
disk and the disk stiffening ring, which are held to-
gether with three socket-head screws.

Remove the three socket-head screws and washers
and take apart the disk collar, the encoder disk and
the disk stiffening ring.
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Installing the Encoder Disk

1. Replace the encoder disk. Assemble the disk collar,
encoder disk, and disk stiffening ring with the
three socket-head screws and washers. Tighten the
screws to 15 £ 3 inch-pounds.

2. Put the encoder disk, collar, and stiffener on the
motor shaft. Make sure the hole for the socket-
head screw faces out and is over the flat of the
shalft.

3. Put on the encoder PCB so the optical readers and
the harness connection face down. Move the en-
coder disk so it is between the two readers, but
does not touch them. Tighten the screws on the
encoder PCB to 10 + 3 inch-pounds.

4. Tighten the screw in the disk collar to 30 % 5 inch-
pounds to hold the disk in place. Make sure the

encoder disk still does not touch the optical read-
ers.

5. Install the harness on the encoder PCB.

6. Put oil in the fill hole on the bearing on the steer-
ing wheel mounting shaft if this has not been done
recently.

7. Before you install the steering assembly back in the

simulator, turn the centering disk so the single hole
in the disk is between the optical readers on the
PCB. This will make it much easier to correctly in-
stall the steering wheel.

8. Put the steering assembly back in the cabinet. In-

stall the four carriage bolts through the holes in the
shelf. Tightly install the fender washers and nuts on
the bolts so the assembly does not move.

9. Install the steering wheel with the center spoke

down. Make sure the single hole on the centering
disk is between the optical reader on the centering
PCB so the steering wheel will be correctly cen-
tered.

Put the center cover on the steering wheel. Install
the three tamperproof screws and lock washers
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that hold the steering wheel on the steering assem-
bly. Tighten the screws to 50 x 8 inch-pounds.

10. Connect the steering assembly harness to the simu-
lator harness.

Attach the screw down tie wrap on the motor-opto
harness to the cabinet. Make sure the wires will not
be caught in the motor pulley. Connect the motor
power harness to the motor amplifier PCB.

11. Install the back service door.

Note
You must enter the self-test and go
through the Set Controls screens because
you repaired the steering assembly. Other-
wise the simulator will not work correctly.

Video Display

If you have problems with the video display, check
Table 3-11, Troubleshooting the Video Display, before
you remove the display.

Adjusting the Video Display
To make adjustments to the video display, open the
top service door on the top of the cabinet,

Removing the Video
Display

Perform the following procedure to remove the video
display. (See Figure 3-14.)

1. Turn the simulator power off and wait two min-
utes. Leave the power cord plugged in.

2. While you wait, unlock the top service door on the
top of the cabinet.

3. Remove the six washers and tamperproof screws in
the bottom attraction retainer, and take off the bot-
tom attraction retainer. Remove the three washers
and hex-head screws in the top attraction retainer
and also take this retainer off. Remove the attrac-
tion decal and shield.

Maintenance and Troubleshooting

WARNING

High Voltage
The video display contains lethal high
voltages. To avoid injury, do not service
this display until you observe all precau-
tions necessary for working on high-volt-
age equipment.

X-Radiation
The video display is designed to minimize
X-radiation. However, to avoid possible
exposure to soft X-radiation, never modify
the high-voltage circuitry.

Implosion Hazard
The cathode-ray tube may implode if struck
or dropped. The shattered glass from the
tube may cause injury up to six feet away.
Use care when handling the display.

. Take off the board with the fluorescent light

mounted on it. Disconnect the light harmess from
the simulator harness.

. Open the back service door. Loosen the nuts on

the carriage bolts in the front of the dashboard.
You may have to loosen nuts on the other bolts
that hold the dashboard in place or may even have
to remove the dashboard to remove the video dis-
play shield and bezel.

. After you remove the video display shield and

bezel, take out the screws that hold the right and
left v1deo display shield wood brackets in piace.
Remove the wood brackets.

. Remove the screws that hold the bottom attraction

retainer in the cabinet, and take out the retainer.

. Discharge the high voltage from the cathode-ray

tube (CRT). The display assembly contains a circuit
for discharging the high voltage to ground when
power is removed. However, to make certain, al-
ways discharge the display as follows:

a.Attach one end of a solid 18-gauge wire to a
well-insulated screwdriver or wooden handle.

b.Attach the other end of the wire to an earth
ground.

Table 3-13 Troubleshooting the Video Display

= Problem-;:

Convergence, purity or color problems

; : P
by performmg the’ selfsfe
-'DIP sw1tch d1agnost1cs jto]
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046685-01 Cnir Retainer Decal
046615-01 Retainer Spacer
175014-3040 Flat Blk Wshr

176025-4116#10 Tamper Proof Blk Screw
178263-0402 1/4" Foam Tape

178181-6816 #8 Spacer 046600-01
037469-01 046579-01 Top Access  139022-102 Video Display
Lamp Bracket ~ Display Cleat  Door 177010-244 1/4 Locknut
046626-01 70-304 72-5516 1/4 Hex-Hd Screw
Fluorescent Light 75-045S 1/4 Split-Lock Wshr
Atract Shid 171 035.001g 175014-3040 Flat Blk Wshr
Lamp Fixture 046622-01 Attract Retainer
178232-001 178263-04021/4" Foam Tape
Retaining Clip 82-8116B#10 x 1" Skt-Hd Blk Screw

|
046681-01 | i”
Attract Decal 'Y
-
N
A046568-01
Light Board Assy
046617-01

Lt Attract Cleat
046628-01

Video Display
Bezel

046625-01
Front Bezel

046627-01

Video Shid /

175014-3050 1/4 Flat Blk Wshr

046624-01
Video Display &
Attract Retainer

046623-01
Video Display &

Aftract Brekt

7

i

046619-02 Rt Moni-
tor Brkt
175004-708
.640 O.D. Fibr Wshr
175014-1050
Flat Wshr
177010-244
1/4 Locknut

046629-01
Mirror
178263-0402
1/4" Foam Tape

Figure 3-14 Removing the Video Control

¢. Quickly touch the blade end of the screwdriver
to the CRT anode by sliding it under the anode
cap.

d.Wait two minutes and repeat part c.

9. Disconnect the harness connectors from the video
display.

10. Remove the screws that hold the video display as-
sembly on the video display mounting brackets.
The front screws have a flat washer, lock washer
and a nut on them. The rear screws have only a
washer and no nut.

11. Pull the video display assembly out of the cabinet.
Be extremely careful.
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WARNING
When you take the video display out of
the cabinet, do not drop it! The display is
heavy. Be careful!
Wear gloves to protect your hands from
the sheet-metal edges.

Replacing the Video
Display

Perform the following procedure to replace the video
display in the cabinet. (See Figure 3-14.)
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nuts on the carriage bolts that hold the dashboard

Note in place.
If you replace the entire video display or 6. Connect the light harness to the simulator harness.
the yoke, reverse the wires on the vertical Install the board with the fluorescent light mounted
winding before installing the display in on it.
the cabinet. 7. Install the attraction decal and shield. Install the
top attraction retainer with the three hex-head
screws,

1. Carefully lift the video display into the cabinet.

2. Install the screws that hold the video display as- Note
sembly on the video display mounting brackets.
Put a flat washer, lock washer and a nut on the
front screws. The rear screws have only a washer.

When you replace the cathode-ray tube
and yoke together, adjust the brightness,

. size, and centering as described in the
3. Connect the power and signal harnesses to the video display service manual.

ideo display. .
video display . . . Check the purity and convergence ac-
4. Install the bottom attraction retainer with the tam- cording to the service manual instruc-

perproof screws. Replace the right and left video tions, but adjust both only if required.
display shield brackets.

5. Install the video display shield and bezel. Replace

the dashboard if you removed it. Tighten all the 8. Lock the top service door on the top of the cabinet.
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ILLUSTRATED
PARTS LISTS

Chapter 4

This chapter provides informa-
tion you need to order parts for p
your game. Common hardware
parts, such as screws, nuts, [
washers, and so on usually are B
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 (XXXXXX-XX). Ending the list are part
numbers with a two-number designation followed by
a hyphen (XX-).

The PCB parts lists are arranged
in alphabetical order by compo-
nent. Within each section the
parts are arranged numerically by
part number.

When you order parts, give the part number, part
name, the number of this manual, and the serial num-
ber 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 manual.



Ilustrated Parts Lists

046685-01 Cntr Retainer Decal
046615-01 Retainer Spacer
175014-3040 Flat Blk Wshr

176025-4116#10 Tamper Proof Blk Screw
178263-0402 1/4" Foam Tape
178181-6816 #8 Spacer

046626-01
Attract Shid

)
046681-01 | i
1l

Attract Decal 'S
. ~

~

~

A046568-01
Light Board Assy
046617-01
Lt Attract Cleat

046628-01
Video Display
Bezel

046625-01
Front Bezel

046627-01

Video Shld

178099-00;

Strg Wheel
046459-01

Strg Whi Decat
046655-01

Strg Whi Cover Plate
175014-3050

Flat Washer
176025-4416
Tamper Proof ScrewJ

A046567-01

Contro! Panel Assy
175014-1050

Flat Wshr

177010-244

1/4 Locknut

177012-111

Spring Nut

177024-0144

1/4 Low-Crown Bik Nut
75-5520B

1/4 x 1 1/4" Blk Carriage Bolt
75-55288

1/4 x 1 3/4" Blk Carriage Bolt
75-07002

1/4 Fender Wshr
178263-042

Foam Tape |

72-5528
1/4 Hex-Hd
Screw
75-045S
1/4 Split Lock
Wshr
75-07002

Hard Drivin’ Compact

046600-01

037469-01 046579-01 Top Access 139022-102 Video Display
Lamp Bracket ~ Display Cleat ~ Door 177010-244 1/4 Locknut
70-304 72-5516 1/4 Hex-Hd Screw
Fluorescent Light 75-045S 1/4 Split—Lock Wshr
171086-001 175014-3040 Fiat Blk Wshr
Lamp Fixture 046622-01 Attract Retainer
178232-001 176263-04021/4" Foam Tape
Retaining Clip 82-8116B#10 x 1" Skt-Hd Blk Screw

175014-3050 1/4 Flat Bk Wshr

046624-01

Video Display &
Attract Retainer
046623-01
Video Display &
Attract Brckt

Monitor Brkt
175004-708
640 Q.D. Fibr Wshr
175014-1050
™ Flat Wshr
177010-244
1/4 Locknut

|
|
j, 046619-02 Rt
|
|

046629-01
Mirror
178263-0402
1/4" Foam Tape

b

-

- %// N 148007-003
/2?/5/////%; Speaker
-
. [
A
' 78-3201
7 | Adjustable
- Glide
046620-02
046683-01 Rt Floor Trim
Seat Back -
Decal 038091-01
A046916-01
Cash Box Gas & Brake Pedal Assy
82-8516B
A046915-01 176020-220 1/4-20 x 1" Bttn-Hd Blk Screw
176025-4116
?;lgg:] :Seg?[l)Assy fgé;ﬁﬁ'g Screw #10 Tamper Proof Blk Screw

175014-3050

1/4 Flat Blk Wshr
176012-220
Screw

1/4 Flat Blk Wshr  #10 Tamper Proof Blk Screw

Figure 4-1 Cabinet-Mounted Assemblies, Front View
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046680-01
Side Panel
Decal

171027-001
Coin Door

Items Not

Shown:
A005493-01
Fiuorescent Light
Harness
A046326-01
PCB Interconnect
Harness Assy
A046336-01
Motor Ribbon Cable Assy
A046337-01
PCB Ribbon Cable Assy
A039254-01
Component Harness Assy
A046660-01
Main Harness Assy
A046661-01
Power Harness Assy
A046662-01
AC Harness Assy
A046663-01
Video Harness Assy
A046664-01
Strg Optical PCBs
Interconnect Harness
Assy
178126-002
Tamper-Proof Hex Key
Driver
A046340-01
Component Bracket Assy
(inside seat). Parts:
A046341-01
Coin Counter Assy
119006-103

A046575-01
Cabinet Assy

142028-001
Ballast
Transformer

N

<,
f?
PO

8
P> %
5
f s

176015-112
#10 X-Rec
Screw L
78-6H002
Floor Mat
A046901-01 S A046673-01
Main PCB Power Supply
Assy 178093-001 , Qgi);s
Fan Blade -
A046491-01 Guard #10 Hex-Hd
Sound PCB Assy Screw
A045989-01 75-040S
ADSP PCB Assy #10 Split-Lock
175004-706 Wshr
.375 O.D. Fibr Wshr
175004-708

.640 O.D. Fibr Wshr
176033-1610
#6 X-Rec Screw

Figure 4-1 Cabinet-Mounted Assemblies, Rear View

A046565-01 D

IHustrated Parts Lists

NOTE: Steering Assembly
Is rotated for clarity.

of

75-5520B
1/4 Carriage Bolt

A043910-01
On/Off Switch
Assy

|
|
|
|
|
|

0\ Motor Amp PCB Assy

A046642-01
Steering Assy

75-07002
1/4 Fender Wshr
177010-244
Lock Nut

A046640-01

178120-606
PCB Stand-Off

N
046598-01
Back Service

Door

Not Shown, cnt’d:
160034-241
Volume Switch
160049-001
Auxiliary Coin Credit Switch
046570-01
Video Display Dampener Pad
046571-01
Video Display Dampener Brekt
046618-01
Mirror Retainer
046619-01
Lt Monitor Brekt
046684-01
Lt Seat Decal
79-561816P
Wire Nut
99-11009
Light Starter Sckt
99-11003
Light Starter
046617-02
Rt Attract Cleat
046620-01
Lt Floor Trim
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Cabinet-Mounted Assemblies

Parts List
Part No. Description Part No. Description
A005493-01  Fluorescent Light Harness 046619-02  Right Monitor Bracket
A043910-01  On/Off Switch Assembly with Harness 046620-01  Left Floor Trim
A045989-01 ADSP PCB Assembly 046620-02  Right Floor Trim
A046326-01  PCB Interconnect Harness Assembly 046622-01 Attraction Retainer
A046336-01 Motor Ribbon Cable Assembly 046623-01 Video Display and Attraction Bracket
A046337-01 PCB Ribbon Cable Assembly 046624-01 Video Display and Attraction Retainer
046625-01 Front Bezel
A046340-01 Component Bracket Assembly. Replaceable 046626-01 Attraction Shield
Parts:

A039254-01 Component Harness Assembly 046627-01 Video Shield

A046341-01  Coin Counter Assembly 04662801  Video Display Bezel

119006-103 10 KQ Audio Potentiometer 046629-01  Mirror

046655-01 Steering Wheel Cover Plate
160034-241  Slide Switch

160049-001  Black Lens Switch 046680-01 Side Panel Decal
046681-01  Attraction Decal
A046491-01  Sound PCB Assembly 046683-01  Seat Back Decal
A046567-01  Control Panel Assembly (See Figure 4-2) 046684-01  Left Side Seat Decal
A046568-01  Light Board Assembly
A046575-01  Cabinet Assembly 046685-01  Center Decal
139022-102  25-Inch Standard Resolution Video Display
A046640-01  Motor Amplifier PCB Assembly (See Figure 142028-001 60 Hz Ballast Transformer
4-12) 148007-003 4 1/2-Inch-Diameter 10-Watt Speaker
A046642-01  Steering Assembly (See Figure 4-4)
A046660-01  Main Harness Assembly 171027-001  Sectioned Coin Door with Harness (See Figure
A046661-01  Power Harness Assembly 4-8)
171086-001  18-Inch Fluorescent Lamp Fixture
A046662-01  AC Harness Assembly 175004-706  .375 O.D. x .125-Inch-Thick Fiber Washer
A046663-01  Video Hamess Assembly 175004-708  .640 O.D. x .125-Inch-Thick Fiber Washer
A046664-01 - Steering Optical Encoder Interconnect Harness
Assembly 175014-1050 1/4 Flat Washer
A046673-01  Power Supply Assembly (See Figure 4-9) 175014-3040 #10 Flat Black Washer
175014-3050 1/4 Flat Black Washer
A046901-01 Hard Drivin’ Compact Main (Multisync) PCB 176012-220  #8 x 1 1/4-Inch Flat Countersink Black Wood
Assembly (See Figure 4-10) Screw
A046915-01  Clutch Pedal Assembly (See Figure 4-7)
A046916-01  Gas and Brake Pedal Assembly (See Figure 176015-112  #10 x 3/4-Inch Cross-Recessed Screw
4-6) 176020-220  #8 x 1 1/4-Inch Cross-Recessed Black Screw
037469-01 Lamp Bracket 176025-4116  #10-32 x 4-Inch Tamper Proof Black Screw

176025-4416  1/4-20 x 1-Inch Tamper Proof Screw
038091-01 Cash Box

046459-01 Steering Wheel Cover Decal 176033-1610 #6 x 5/8-Inch Cross-Recessed Screw
046570-01  Monitor Dampener Pad 177010-244  1/4-20 Polymer Locknut
046571-01 Monitor Dampener Bracket 177012-111  Push-On Spring Nut

177024-0144 1/4-20 Low-Crown Black Nut
046579-01 Display Cleat

046598-01 Back Service Door 178093-001  Fan Blade Guard
046600-01 Top Access Door 178099-005  12-Inch Steering Wheel
046615-01  Retainer Spacer 178120-606  .375-Inch PCB Stand-Off

178126-002  5/32 Tamper-Proof Hex Key Driver
046617-01 Left Attraction Cleat

04661702 Right Attraction Cleat 178181-6816 #8 x 1-Inch-Long Aluminum Spacer
046618-01 Mirror Retainer 178232-001  Fluorescent Lamp Retaining Clip
046619-01 Left Monitor Bracket 178263-0402 1/4-Inch-Wide Foam Tape

70-304 15-Watt, 18-Inch Fluorescent Light
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Ilustrated Parts Lists

Cabinet-Mounted Assemblies, Continued

Parts List

Part No. Description Part No. Description
72-5116 10-24 x 1-Inch Hex-Head Screw 82-8516B 1/4-20 x 1-Inch-Long Button-Head Black
72-5516 1/4-20 x 1-Inch Hex-Head Screw Screw

75-0408 #10 Split-Lock Washer 99-11009 Fluorescent Light Starter Socket

75-0458 1/4 Split-Lock Washer 99-11003 Fluorescent Light Starter

75-5520B 1/4-20 x 1 1/4-Inch-Long Black Carriage Bolt

75-5528B 1/4-20 x 1 3/4-Inch-Long Black Carriage Bolt These are the technical documents for the Hard Drivin’
75-07002 1/4 Fender Washer Compact simulator:

. . SP-329 Compact Hard Drivin’ Schematic Package

78-3201 Adjustable Glide ST-329 Compact Hard Drivin’ Self-Test Label
78-6H002 Fl(?or Mat TM-329 Compact Hard Drivin’ Operator’s Manual
79-561816P  Wire Nut TM-330 Wells-Gardner 25-Inch Standard-Resolution
82-8116B 10-24 x 1-Inch-Long Socket-Head Black Screw Video Display Manual
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Items Not Shown:
A046666-01
Start Harness Assy
A046667-01
Shifter Harness Assy
A046668-01
Abort Harness Assy

75-5528B
Carriage Bolt

046655-01
Strg Whi Center

Cover

046459-01
Strg Whi Decal

75-055B

Lock Washer
176025-4416
Tamperproof Screw

178099-005

Steering Wheel

4-6
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175014-3050

Flat Blk Wshr

177024-0144
~ Low Crown Nut

~ 160052-001
N Pushbutton
Switch
036895-01
Switch Bezel 046621-01
g Control Panel
046682-01
Control Panel Decal

75-5520B
1/4 Black Carriage Bolt
177012-111
Spring Nut
75-07002
Fender Wshr
177010-244
Lock Nut

A047000-01
Key Switch Assy
75-5112B
1/4 Carriage Bolt
177010-244
Lock Nut

|
g\ 75-5520B
1/4 Black

Carriage Bolt

A043936-06
Shifter Assy
75-5124B
#10 Carriage Bolt
175014-1043
Flat Washer
177010-240

Lock nut

Figure 4-2 Dashboard Assembly

A046567-01 D
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Dashboard Assembly
Parts List

Illustrated Parts Lists

Part No. Description

Part No.

Description

A043936-06  H-Pattern Shifter Assembly (See Figure 4-4)

A046666-01  Engine Start Harness Assembly
A046667-01  Shifter Harness Assembly
A046668-01  Abort Button Harness Assembly

A047000-01  Key Switch Assembly (See Figure 4-5)

036895-01 Switch Bezel
046459-01 Steering Wheel Decal
046621-01 Control Panel

046655-01 Steering Wheel Center Cover
046682-01 Control Panel Decal

160052-001  Red Lighted Pushbutton Switch
175014-1043 234 1.D., .625 O. D. Flat Washer
175014-3050 1/4 Flat Black Washer

176025-4416

177010-240
177010-244

177012-111
177024-0144
178099-005
75-055B

75-07002
75-5112B
75-5124B
75-5528B

1/4-20 x 1-Inch-Long Black Button-Head
Tamperproof Screw

#10-24 Polymer Locknut

1/4-20 Polymer Locknut

1/4 Spring Nut

1/4-20 Black Low Crown Nut
12-Inch Steering Wheel

1/4 Black Lock Washer

1/4 Fender Washer

#10-24 x 5/8-Inch-Long Black Carriage Bolt
#10-24 x 1 1/2-Inch-Long Black Carriage Bolt
1/4-20 x 1 3/4-Inch-Long Black Carriage Bolt
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Illustrated Parts Lists

72-5432
3/8-16 x 2"

177010-248 Hex Bolt
175014-1070
3/8 Lock Nut \ 7/16 FIt Wshr

046652-03

1/4" Spacer
175014-1063

046652-01
177010-248
041767-02 5/8" Spacer 38 Lock Nut 3/8 Flt Wshr
108007-001  Encoder Disk
Adhesive 178012-010
1” Clip Ring

178268-001
Ball Bearing

72-CT604
#6-32 Hex Wshr
Hd Screw

046650-02
Encoder Disk
Collar

046646-01
Pivot Plate

046647-01
PCB Mntg Brkt

72-8808
#8 Skt-Hd Screw

75-048S
#8 Split-Lock
Wshr
175014-1032
#8 Flt Wshr

72-CT604
#6-32 Hex Wshr
Hd Screw

046650-01 A046691-01
Centering Disk Centering Disk
Coltar PCB Assy

72-5416
Hex Bolt

Items Not Shown:

72-8406 043807-02
#4-40 Scki-Hd Screw Centering Disk
75-044S
#4 Split-Lck Wshr 046644-01
Strg Whi Mntg
Steering Wheel and Shaft
Mounting Hardware

176022-3806
#8-32 Ski-Hd Screw
046459-01
Strg Whi Decal
046655-01
Strg Whi Center Cover
176025-4416
1/4-20 Blk Tamperproof Screw

178099-005
Steering Wheel
75-0558
1/4 Blk Lck Wshr

Figure 4-3 Steering Assembly, Front View
A046642-01 D
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107013-001 Qil 178269-001
Bronze Bearing

107013-001
AD46665-01 o
Motor-Opto
Hamess Assy 046648-01 #6-32 He7x2 v%!r?ro :Id Screw
Disk Stiffening

A046689-01
Encoder Disk
PCB Assy

106007-001
Penetrating
Adhesive

178270-002
6" Pulley

72-5416
3/8-16 x 1" Hex
Bolt

178271-1046
Pulley V-Belt

A046674-01
Motor Assy

175014-1077
1/2 Flt Wshr
178012-006
1/2" Clip Ring

046645-01
Pivot Shaft 178270-003 178026-022

2" PU"ey Sprmg

046643-01
Frame

Figure 4-3 Steering Assembly, Rear View
A046642-01 D
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Hard Drivin' Compact

Steering Assembly
Parts List
Part No. Description Part No. Description
AD46665-01  Motor-Opto Harness Assembly 175014-1032 #8 Steel/Zinc Flat Washer
A046674-01 Motor Assembly 175014-1063  3/8 Steel/Zinc Flat Washer
A046689-01  Encoder Disk PCB Assembly (See Figure 4-13) 175014-1070 7/16 Steel/Zinc Flat Washer
A046691-01  Centering Disk PCB Assembly (See Figure 175014-1077 1/2-Inch Flat Washer
4-14)
176022-3806 #8-32 x 3/8, Thread-Lock Socket-Head Screw
041787-02 Encoder Disk 176025-4416 1/4-20 x 1.00-Inch-Long Black Tamper Proof
043807-02 Centering Disk Screw
046459-01 Steering Wheel Cover Decal 177010-248  3/8-16 Lock Nut
046643-01  Frame 178012-006  1/2-Inch-Diameter Clip Ring
046644-01 Steering Wheel Mounting Shaft 178012-010  1-Inch-Diameter Clip Ring
046645-01 Pivot Shaft 178026-022  1.0-Inch x 4.0-Inch Extension Spring
046646-01 Pivot Plate 178099-005  12-Inch Steering Wheel
046647-01 PCB Mounting Bracket 178268-001  Pillow Block Ball Bearing
046648-01 Disk Stiffening Ring 178269-001  Pillow Block Bronze Bearing
046650-01 Centering Disk Collar 178270-003  2-Inch Pulley
046650-02  Encoder Disk Collar 178270-002  6-Inch Pulley
046652-01 3/4 O.D. x 3/8 1.D. x 5/8-Inch-Long Spacer 178271-1046 Pulley V-Belt
(Alternate parts: part no. 178272-6910, alumi-
num spacer, or part no. 178272-7910, 72-5416 3/8-16 x 1-Inch Hex Bolt
steel/zinc spacer.) 72-5432 3/8-16 x 2-Inch Hex Bolt
72-8406 #4-40 x 3/8-Inch Socket-Head Screw
046652-03 3/4 O.D. x 3/8 LD. x 1/4-Inch-Long Spacer 72-8808 #8-32 x .50-Inch Socket-Head Screw
(Alternate parts: part no. 178272-6910, alumi-
num spacet, or part no. 178272-7910, 72-CT604 #6-32 x .25-Inch-Long Hex Washer Head
steel/zinc spacer.) Screw
046655-01 Steering Wheel Center Cover Plate 75-044S #4 Split-Lock Washer
106007-001  Penetrating Adhesive 75-048S #8 Split-Lock Washer
107013-001  Light Qil 75-055B 1/4 Black Lock Washer
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Hard Drivin’ Compact Mustrated Parts Lists

75-5124B
#10-24 Blk
Carriage Bolt

178027-001

Lithium Lubricant 005255-02

/ Shifter Bezel

039154-01
Shifter Spacer

A000610-02
Handle Assy

039705-01
Compression
Spring

178219-001
3/8" Ball

177010-240
#10-24 Locknut
175014-1043

\ 000609-02

Housing

Flat Washer
000611-02
H-Pattern
Detent
043711-01 '
043700-01

Return Sprin
pring Actuator Pin

177010-232

;26--133:06 #4-40 Hex Nut
- ex
160053—001 Wshr-Hd Screw
Switch
72-14128 043712-01
#4-40 X-Rec Screw Switch Spacer

Figure 4-4 Shifter Assembly
A043936-06 A
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Tllustrated Parts Lists

Hard Drivin’ Compact

Shifter Assembly
Parts List

Part No. Description Part No. Description
A000610-02 Handle Assembly 160053-001  Mini-Low Force Switch
000609-02 Housing 175014-1043 0.234 1.D. x 0.625 O.D. Flat Washer
000611-02 H-Pattern Detent 177010-232  #4-40 Self-Locking Polymer Hex Nut
005255-02 Shifter Bezel 177010-240  #10-24 Polymer Locknut
039154-01 Shifter Spacer 178027-001  Lithium-Base Lubricant
039705-01 Compression Spring 178219-001  3/8-Inch Diameter Ball
043700-01 Actuator Pin 72-14128 #4-40 X 3/4-Inch Cross-Recessed Screw
043711-01 Return Plunger Spring 72-JB3606 #6-19 X 0.38-Inch Hex Washer-Head Screw
043712-01 Micro-Switch Spacer 75-5124B #10-24 x 1 1/2-Inch Long Black Carriage Bolt
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Hard Drivin’ Compact Illustrated Parts Lists

046450-01 176008-110
107029-001 Actuator #10 Scki-Hd Screw

Lithium Grease

75-040S
#10 Split-
Lock Wshr

ftems Not Shown:
172020-0814

046449-01 Spring Pin

Shaft

175009-364
Nylon Washer

178256-001
178001-004 Spring
1/2" Retaining Ring 178001-004

1/2" Retaining
Ring

160045-003
Switch

Hard Drivin' Key Swilch

NOTE: The switch is installed in the

game rotated 180° from the position it is 046999-01

shown in here. Housing
177010-232
#4 Hex Locknut
7214128 046448-01
#4-40 Screw Key
75-014S
#4 Flat Wshr
Figure 4-5 Key Switch Assembly
A047000-01 A
Key Switch Assembly
Parts List
Part No. Description Part No. Description
046448-01 Key 176008-110  #10-32 x 5/8-Inch-Long Socket-Head Screw
046449-01 Shaft 177010-232  #4-40 Polymer Hex Lock Nut
046450-01 Actuator 178001-004  1/2-Inch Retaining Ring
046999-01 Housing 178256-001  Torsion Spring
107029-001  Lithium Grease 72-14128 #4-40 x 3/4-Inch-Long Cross-Recessed Screw ~
160045-003  SPDT Switch 75-014S #4 Flat Washer
172020-0814  Straight Slotted Spring Pin 75-0408 #10 Split-Lock Washer

175009-364  Nylon Washer
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[Hustrated Parts Lists Hard Drivin’ Compact

047211-01
Lower Link
177000-138
#8 Hex Nut
72-8810
#B-32 Sckt-Hd Screw

1%

107027-001
Lithium Grease

72-8810
#8 Skt-Hd Screw
177000-138
#8 Hex Nut

99-215008

99-215009 Right-
Left-Wound Wound Brake side hole pattern | Gas side hole pattern

Spring

047210-01
Upper Link

047217-01
Bumper Sleeve 1190081001
047218-01 g .
Rubber Bumper ggg ?%ogﬁj Potentiometer

s

A047085-01

Brake Pedal

Replacement
Kit Assy

82-8516B
Button Hd Screw
175014-3050

s
Flat Blk Wshr _\)\\\\\\\\ %
H
:
2 /
176012-220 99-215006  176025-4416
Wood Screw Gas Pedal Tamperproof
Screw NOTE: All parts not called out are
175014-3050 part of Front and Sides Assembly,
Flat Blk Wshr part number 171092-001. B

Items Not Shown:
A046669-01 Gas Harness Assy

Figure 4-6 Brake and Gas Pedal Assembly
A046916-01 B
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Hard Drivin’ Compact INustrated Parts Lists

Brake and Gas Pedal Assembly

Parts List

Part No. Description Part No. Description
A046669-01  Gas Harness Assembly 171092-001  Front and Sides Assembly (Also includes
A047085-01  Brake Pedal Replacement Kit Assembly (pedal bumpers, bumper sleeves, [except for the

with strain gauge and harness attached) bottom brake bumper and bumper shaft]
047210-01 Upper Link and securing hardware.)
047211-01 Lower Link 175012-0125 0.385 1.D., 0.625 O.D. Flat Washer
177000-138  #8 Hex Nut

047217-01 Bottom Brake Bumper Sleeve 72-8810 #8-32 x 5/8-Inch-Long Socket-Head Screw
047218-01 Bottom Brake Rubber Bumper
107027-001  Lithium Grease 99-215006 Gas Pedal
119008-1001 5 KQ Potentiometer 99-215008 Right-Wound Spring

99-215009 Left-Wound Spring

4-15



Illustrated Parts Lists Hard Drivin’ Compact

107027-001
Lithium Grease

047210-01
Upper Link  175012-0125
177000-138 Flat Washer

047211-01 #8 Hex Nut

Lower Link . 72-8810

177000-138 #8-32 Sckt- 119008-1001

#8 Hex Nut Hd Screw Potentiometer §9-215009

72-8810 Left-Wound
#8-32 Sckt-Hd Spring
Screw <

Clutch Side Hole Pattern (7
-7 Qs
176025-4416
Tamperproof
Screw
175014-3050
Flat Bik Wshr
99-215006
Clutch Pedal
NOTE: All parts not called
out are part of the Front
and Sides Assembly, part 99-215008
r 171092-001. -
numbe ‘7 092-001 Right-Wound
Spring
82-8516B
Button Hd Screw
175014-3050
Flt Blk Wshr
Item Not Shown:

A046671-01 Clutch Harness Assy

Figure 4-7 Clutch Pedal Assembly
A046915-01 B

Clutch Pedal Assembly
Parts List
Part No. Description Part No. Description
A046671-01  Clutch Harness Assembly 175012-0125 385 1.D., .625 O.D. Flas Washer
047210-01 Upper Link 177000-138  #8 Hex Nut
047211-01 Lower Link 72-8810 #8-32 x 5/8-Inch-Long Socket-Head Screw
107027-001  Lithium Grease 99-215006 Clutch Pedal
119008-1001 5 KQ Potentiometer 99-215008 Right-Wound Spring
171091-001  Clutch Pedal Front and Sides Assembly (Also 99-215009 Left-Wound Spring

includes bumpers, bumper sleeves, and secur-
ing hardware.)
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IMustrated Parts Lists Hard Drivin' Compact

99-10140
Panel Assembly

75-948S -
Locknut
99-10116
Lever

99-10152
Right Coin Inlet

171006-035
Coin Mechanism

75-944 S
Locknut

99-10147
Harness

99-10096
Fastener

99-10151
Left Coin Intet

7011-47

99-10080
Lamp Socket

) 99-10105
72-9406S . | ! Bar
Screw c s

99-10104
Bar Retainer

99-10042 thru 99-10045

/ Coin Switch Assembly

99-10154
Bracket Assembly

_99-1 0153
Coin Return Box 0510150
99-10068 Switch Cover
Coin Chute

65-441C
Coin Switch

99-10075 thru 99-10078
Switch Wires

99-10008
Retainer 75-134125
Screw

Figure 4-8 Coin Acceptors, Inc. Coin Door Assembly
171027-001 A
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Hard Drivin’ Compact Mlustrated Parts Lists

99-10148
Lock Assembly

99-10160
Coin Inlet Housing

72-HA1404C g 5 7 3 /

Screw
99-10161
99-10139 Y«———— Side Entry Button Assy
Coin Door -~
99-10115
Spring
99-10148
Lock Assembly
o 99-10141
\\ Coin Return Cover
B
@1‘ 99-10117
Coin Return logor
72-JA1405B ~———  99-1044
Screw ChannéClip
D 99-1)66
\ -
99-10144
Service Da
——-———’—-_’
038091-01
Coin Box
ez
99-1014!
Frame
NOTE
The acceptable substitute for this door
(and the one used in games manufactured o

in Ireland) is the Coin Controls Ltd. Coin
Door Assembly, part number 171034-001.
You can obtain a free Coin Controls Ltd,
supplement (part. no. CO-305-01) that has
illustrations and a parts list. Write to Atari
Games Ireland Limited, Tipperary Town,
Ireland. Telephone 062-52155.

Figure 4-8 Coin Acceptors, Inc. Coin Door Assembly, Continued
171027-001 A



Illustrated Parts Lists Hard Drivin’ Compact

Coin Acceptors, Inc. Coin Door Assembly

Parts List
Part No. Description Part No. Description
160057-001  Coin Switch 99-10081 Key Holder
70-11-47 Miniature Bayonet Lamp 99-10096 Fastener
72-9406S #4-40 x 3/8-Inch Truss-Head Screw 99-10104 Bar Retainer
72-HA1404C #4-40 x 1/4-Inch Pan-Head Screw 99-10105 Bar
72-JA1405B  #4-40 x .31-Inch Pan-Head Screw 99-10115 Spring
75-14128 #4-40 x 3/4-Inch Pan-Head Screw 99-10116 Plastic Coin Return Lever
75-994S #4-40 Locknut 99-10117 Steel Coin Return Door
99-10008 Retainer 99-10139 Coin Door
99-10042 Coin Switch Assembly for Belgian 5 Fr and 99-10140 Coin Door Inner-Panel Assembly
U.S. 25¢ 99-10141 Die-Cast Coin Return Cover
99-10043 Coin Switch Assembly for German 1 DM, 99-10143 Coin Door Frame
Japanese 100 Yen, Swiss 1 Fr 99-10144 Channel Clip
99-10044 Coin Switch Assembly for German 2 DM,
Italian 100 L, U.S. $1.00 99-10147 Harness
99-10045 Coin Switch Assembly for Australian $.20, 99-10148 Lock Assembly
German 5 DM, British 10 P 99-10149 Service Door

99-10150 Switch Cover
99-10068 Coin Return Chute

99-10075 Switch Wire (included in coin switch assembly 99-10151 Left Coin Inlet
99-10043) 99-10152 Right Coin Inlet
99-10076 Switch Wire (included in coin switch assembly 99-10153 Coin Return Box
99-10042) 99-10154 Bracket Assembly
99-10077 Switch Wire (included in coin switch assembly
99-10044) 99-10160 1-Inch Wide Die-Cast Coin Inlet Housing
99-10078 Switch Wire (included in coin switch assembly 99-10161 25¢ Amber Side-Entry Coin Button Assembly
99-10045) 99-15066 Screw for Clamp
99-10080 Lamp Socket 171006-035  Metal Coin Mechanism for U.S. 25¢
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lustrated Parts Lists Hard Drivin’ Compact

179231-002  A046346-02 A046346-01 149005-002
2-Position 15" Wht 15" Blk A043367-01 Switching Power Supply
Terminal Block Jumper Assy Jumper Assy Jumper Assy

AN

A042384-01
Line Filter Assy

179225-2205
5-Position Fuse
Block
034544-01
Fuse Block Cover

146008-3022
3 Amp, 250V
Fuse
A044431-02
146008-2022 APU PCB
2 Amp, 250V 142051-001
Fuse Transformer

Figure 4-9 Power Supply Assembly
A046673-01 A
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Hard Drivin’ Compact

Illustrated Parts Lists

Power Supply Assembly
Parts List
Part No. Description Part No. Description
A042384-01  Line Filter Assembly 146008-2022 2 Amp, 250V Slow Blow Fuse
A043367-01  Jumper Assembly 146008-3022 3 Amp, 250V Slow Blow Fuse
A044431-02 APU PCB Assembly (See Figure 4-11) 149005-002 5 Volt, 15 Amp Hitron Switching Power
A046346-01  15-Inch Black Jumper Assembly Supply (See Below)
A046346-02  15-Inch White Jumper Assembly 179225-2205 5 Position Fuse Block
034544-01 Fuse Block Cover 179231-002 2 Position Terminal Block
142051001  Transformer
Hitron 5 Voli, 15 Amp Power Supply Sub-Assembly
Parts List
Part No. Description Part No. Description
Transistors 99-211026 Resistor, Carbon Film, 330 Ohm, 5%, 1/4W
99-211002 Transistor, NPN, 25C1413A 99-211027 ReS}stor, Carbon F}lm, 5.6 Ohm, 5%, 1/4W
99-211003 Transistor. NPN. PES0S0B 99-211028 Resistor, Carbon Film, 8.2 Ohm, 5%, 1/4W
99-211004 Transistor, PNP, PES550B 99-211029 Resistor, Carbon Film, 10 Ohm, 5%, 1/4W
-211062 istor, 2SD72
33_211023 :g;;lzgtg:’ Pi857505B 99-211030 Resistor, Carbon Film, 39 Ohm, 5%, 1/4W
’ 99-211031 Resistor, Carbon Film, 56 Ohm, 5%, 1/4W
Diodes 99-211032 Resistor, Carbon Film, 1K Ohm, 5%, 1/4W
99-211033 Resistor, Metal Film, 2K Ohm, 2%, 1/4W
99-211005 Diode, Schottky, S10SC4M
99-211006 Diode, Fast Recovery, 30DF1 99211034 Resistor, Carbon Film, 180K Ohm, 5%, 1W
99-211007 Diode, Zener, IN752A 99-211035 Resistor, Carbon Film, 2K Ohm, 5%, 1/4W
99-211008 Diode, Rectifier, 1N4006 99-211065 Resistor, Wire Wound, 27 Ohm, 5%, 2W
99-211066 Resistor, Carbon Film, 6.8 Ohm, 5%, 1/2W
1 99-211009 Diode, Fast Recovery, Rpgl0B
99-211010 Diode, Fast Recovery, Rpgl0K 99-211067 Resistor, Carbon Film, 12 Ohm, 5%, 1/4W
99-211011 Diode, Fast Recovery, Rpg15B 99-211068 Resistor.Carbon Film, 2.4 Ohm, 5%, 1/2W
99-211012 Diode, Switching, 1N4148 99-211077 Resistor, 470 Ohm, 1/2W, 5%
99211078 Resistor, 120K Ohm, 1W, 5%
99-211064 Diode, S155C4M
99-211076 Diode, 31DQ04 Capacitors
-21101 ifi ili
929 3 Rectifier, Silicon Controlled, $2800 99211036 Capacitor, Metal Film, 0.047UF, 250V
Resistors 99-211037 Capacitor, Metal Film, 0.22UF, 100V
. . . 99-211038 Capacitor, Metal Film, 0.1UF, 400V
99-211014 Potentiometer, Trimming, 3K Ohm 99-211039 Capacitor, Metal Film, 0.022UF, 100V
99-211015 Resistor, Wire Wound, 50 Ohm, 5%, 2W
99-211016 Resistor, Wire Wound, 150 Ohm, 5%, 2W 99-211040 Capacitor, Ceramic, 1800PF, 2KV, Z5V
99-211017 Resistor, Wire Wound, 33 Ohm, 5%, 2W 99-211041 Capagcitor, Ceramic, 0.01UF, 1KV, Z5U
. 99-211042 Capacitor, Ceramic, 0.001UF, 2KV
99-211018 Resistor, Wire Wound, 0.47 Ohm, 5%, 2W 99-211043 Capacitor, Ceramic, 470PF, 1KV, Z5P
99-211019 Resistor, Wire Wound, 120 Ohm, 5%, 2W
99-211020 Thgrmistor, 0.5 Ohm, 5%, 5W 99-211044 Capacitor, Electrolytic, 470UF, 25V
99-211021 Resistor, 2.2K Ohm, 2%, 1/4W 99-211045 Capacitor, Electrolytic, 220UF, 25V
. i 99-211046 Capacitor, Electrolytic, 100UF, 200V
99-211022 Resistor, Carbon Film, 330 Ohm, 5%, 1/2W 99-211047 Capacitor, Electrolytic, 1000UF, 25V
99-211023 Resistor, Carbon Film, 270 Ohm, 5%, 1/2W
99-211024 Resistor, Carbon Film, 470 Ohm, 5%, 1/4W 99-211048 Capacitor, Electrolytic, 2200UF, 16V
99-211025 Resistor, Carbon Film, 47 Ohm, 5%, 1/4W 99-211049 Capacitor, Ceramic, 4700UF, 400V
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Illustrated Parts Lists

Hitron 5 Volt, 15 Amp Power Supply Sub-Assembly

Hard Drivin’ Compact

Parts List
Part No. Description Part No. Description
99-211069 Capacitor, Electrolytic, 2200UF, 16V 99-211088 Inductor, 60MH
99-211070 Capacitor, Electrolytic, 220UF, 25V
99-211079 Capacitor, De7100F22M Transformers
99'211080 Capacitor, ].OOOUF, 35V 99_211075 Transformer, Power
. 99-211083 Transformer, Power
99'211081 CapaCItor, 470UF, 25V 99-211089 Transformer, 475MH
99-211082 Capacitor, 220UF, 16V 99_211092 Transformer
99-211090 Capacitor, Ceramic, 1000PF, 2KV 99-211055 Transformer
99-211091 Capacitor, Electrolytic, 2200UF, 10V
Miscellaneous
Inductors
99-211001 Regulator, UA431AWC
99-211050 Inductor, 7UH 99_211056 Fuse, 24, 250V
99-211051 Inductor, 7UH, 35MM 99-211057 Terminal Block, 8CKT
99-211052 Inductor, 15MF 99-211058 Fuse, 24, 250V, Semko
99-211053 Inductor, 1.5sMH
99-211059 Heatsink
99'211054 Inductor, 2.2UH 99_211060 Fuse Holder, 635MM
99-211071 Inductor, 9.8UH 99-211061 Heatsink, 1.5MM
99-211084 Inductor, 8UH 99-211072 Fuse Holder, 5.2X20
99-211085 Inductor, 9.8UH
99-211073 Fuse, 24, 125V
99-211086 Inductor, 0.75MH 99-211074 Terminal Block, 9CKT
99-211087 Inductor, 2.2UH
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Figure 4-10 Hard Drivin’ Compact Main PCB Assembly
A046901-01 C
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Hard Drivin® Compact Hlustrated Parts Lists

Hard Drivin’ Compact Main PCB Assembly

Parts List
Designator Description Part No. Designator Description Part No.
Integrated Circuits 70Y Integrated Circuit, 74AS08 137484-001
5K Integrated Circuit, 4464, 64K X 4, 137546-003 75C Integrated Circuit, 7415259 137137-001
DRAM 75H Integrated Circuit, 741514 137056-001
SM Integrated Circuit, 74F244 137502-001 80M Integrated Circuit, 74A1S138 137517-001
15B Integrated Circuit, AD711KN 137614-001
15K Integrated Circuit, 4464, 64K X 4, 137546-003 85C Integrated Circuit, 7415374 137144-001
DRAM 85P, 855 Integrated Circuit, VRAM, 64KX4, 137553-002
150 nsec (Acceptable substitute is part
15M Integrated Circuit, 74A15245 137440-001 no. 137553-001, Integrated Circuit,
20P Integrated Circuit, 74A18574 137548-001 VRAM, 64KX4, 120 nsec.)
20S, 20U Integrated Circuit, 74AS823 137513-001 85U, 85W IIntegrated Circuit, VRAM, 64KX4, 137553-002
20w Integrated Circuit, 74AS823 137513-001 150 nsec (Acceptable substitute is part
no. 137553-001, Integrated Circuit,
25K Integrated Circuit, 4464, 64K X 4, 137546-003 VRAM, 64KX4, 120 nsec.)
DRAM 90M Integrated Circuit, 74ALS08 137460-001
25M Integrated Circuit, 74AS573 137547-001
30B Integrated Circuit, 74LS374 137144-001 95C Integrated Circuit, 74LS374 137144-001
30P Integrated Circuit, 7415245 137134-001 95P, 958 Integrated Circuit, VRAM, 64KX4, 137553-002
150 nsec (Acceptable substitute is part
308, 30U Integrated Circuit, 2149, 45 nsec 137199-002 no. 137553-001, Integrated Circuit,
30W Integrated Circuit, 2149, 45 nsec 137199-002 VRAM, 64KX4, 120 nsec.)
307 Integrated Circuit, 7415245 137134-001 95U, 95W Integrated Circuit, VRAM, 64KX4, 137553-002
35K Integrated Circuit, 4464, 64K X 4, 137546-003 150 nsec (Acceptable substitute is part
DRAM no. 137553-001, Integrated Circuit,
VRAM, 64KX4, 120 nsec.)
35M Integrated Circuit, 74A15245 137440-001 100M Integrated Circuit, 74A15161 137470-001
40H Integrated Circuit, 7415123 137268-001
408, 40U Integrated Circuit, 2149, 45 nsec 137199-002 110C Integrated Circuit, 7406 137052-001
40W Integrated Circuit, 2149, 45 nsec 137199-002 110K Integrated Circuit, 74ALS138 137517-001
120H Integrated Circuit, 74F74 137436-001
40Y Integrated Circuit, 7418245 137134-001 120K Integrated Circuit, 7415393 137146-001
45B Integrated Circuit, ADC0809 137243-001
50H - Integrated Circuit, 7418123 137268-001 120M Integrated Circuit, 74ALS574 137548-001
508, 50U Integrated Circuit, 74ALS574 137548-001 120p Integrated Circuit, 74AS573 137547-001
120S-PSP  Integrated Circuit, 34012-50 137559-001
50w Integrated Circuit, 74ALS574 137548-001 120U Integrated Circuit, 74F244 137502-001
50Y Integrated Circuit, 74AS8573 137547-001
55L-MSP Integrated Circuit, 34010-50 137538-002 120w, 120Y Integrated Circuit, 74AS573 137547-001
60B Integrated Circuit, 7415244 137038-001 135C, 135HIntegrated Circuit, 74F74 137436-001
135K Integrated Circuit, 74A532 137487-001
60P, 60S  Integrated Circuit, VRAM, 64KX4, 137553-002 135M Integrated Circuit, 741574 137023-001
150 nsec (Acceptable substitute is part
no. 137553-001, Integrated Circuit, 135p Integrated Circuit, 74AS573 137547-001
VRAM, 64KX4, 120 nsec.) 135U Integrated Circuit, 74AS00 137480-001
60U, 60W Integrated Circuit, VRAM, 64KX4, 137553-002 135w Integrated Circuit, 74AS573 137547-001
150 nsec (Acceptable substitute is part 135Y Integrated Circuit, 74LS259 137137-001
no. 137553-001, Integrated Circuit,
VRAM, 64KX4, 120 nsec.) 140C Integrated Circuit, 7415244 137038-001
60Y Integrated Circuit, 74AS138 137522-001 140H Integrated Circuit, 7418393 137146-001
65C Integrated Circuit, 7415259 137137-001 140K Integrated Circuit, 74F11 137583-001
140M Integrated Circuit, 74A1S74 137156-001
70P, 70S  Integrated Circuit, VRAM, 64KX4, 137553-002
150 nsec (Acceptable substitute is part 140P Integrated Circuit, 7415244 137038-001
no. 137553-001, Integrated Circuit, 140U Integrated Circuit, 74AS08 137484-001
VRAM, 64KX4, 120 nsec.) 150C Integrated Circuit, 7415245 137134-001
70U, 70W Integrated Circuit, VRAM, 64KX4, 137553-002 150E Integrated Circuit, 7415244 137038-001
150 nsec (Acceptable substitute is part '
no. 137553-001, Integrated Circuit, 150H Integrated Circuit, 741574 137023-001
VRAM, 64KX4, 120 nsec.) 150K Integrated Circuit, 741520 137060-001
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Hard Drivin’ Compact

Hard Drivin’ Compact Main PCB Assembly, Continued
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Parts List
Designator Description Part No. Designator Description Part No.
150S-GSP Integrated Circuit, 34010-50 137538-002 205B Integrated Circuit, 4066B 137580-001
1500 Integrated Circuit, 74AS573 137547-001 210A Integrated Circuit, MC1488 137403-001
150W Integrated Circuit, 74F04 137437-001 210B Integrated Circuit, MC1489AL 137263-001
150Y Integrated Circuit, 74F161 137343-001 210C, 210D Integrated Circuit, RAM, 8KX8, 137535-006
150 nsec
160C Integrated Circuit, 7415244 137038-001
160E Integrated Circuit, 74ALS161 137470-001 210E Integrated Circuit, 48Z02-15, RAM 137442-150
160H Integrated Circuit, 74ALS32 137464-001 210F Integrated Circuit, 7418245 137134-001
160K Integrated Circuit, 74ALS138 137517-001 210H, 210JIntegrated Circuit, 74L5244 137038-001
210K Integrated Circuit, 7415244 137038-001
160M Integrated Circuit, 74F04 137437-001
160U Integrated Circuit, 74AS32 137487-001 210L, 210M Integrated Circuit, 74L5245 137134-001
160W Integrated Circuit, 74L574 137023-001 210N Integrated Circuit, 7415244 137038-001
170C Integrated Circuit, 7415245 137134-001 210P Integrated Circuit, 74LS245 137134-001
210R Integrated Circuit, EPROM 136068-1101
170E Integrated Circuit, 74L5244 137038-001 137448-200
170H Integrated Circuit, 7415148 137417-001
170K Integrated Circuit, 74ALS161 137470-001 2108 Integrated Circuit, EPROM, 136068-1103
175U Integrated Circuit, 74LS74 137023-001 137448-200
210W Integrated Circuit, EPROM, 136068-1111
180C Integrated Circuit, 74ALS138 137517-001 137448-200
180E Integrated Circuit, 74ALS139 137467-001 210X Integrated Circuit, EPROM, 136068-1113
185R Integrated Circuit, 74LS374 137144-001 137448-200
185T Integrated Circuit, 74L5193 137128-001 Capacitors
L C1 Capacitor, 100 WF, 35 V, Electrolytic ~ 124000-107
185U Integrated Circuit, 7415374 137144-001 & Cagac;tor o1 p}j’ 530 . Ceramicyt RSO
185w Integrated Circuit, 741514 137056-001 : L : y : ’
L C3-C14  Capacitor, .1 UF, 50 V, Ceramic 122002-104
190C Integrated Circuit, 7415393 137146-001 C16 Capacitor, .1 UF, 50 V, Ceramic 122002-104
190E Integrated Circuit, 74AS00 137480-001 - ’ ’
-C2 itor, . i .
190K Integrated Circuit, 68010 137414-002 C19-C21  Capacitor, .1 UF, 50 V, Ceramic 122002-104
L C24-C43  Capacitor, .1 PF, 50 V, Ceramic 122002-104
190N Integrated Circuit, 74LS245 137134-001 .
. o C44-C63  Capacitor, .001 uF, 50 V, £10% 122015-102
195R Integrated Circuit, 7415138 137177001 C65-C78  Capacitor, .1 UF, 50 V, Ceramic 122002-104
195T Integrated Circuit, 74LS193 137128-001 ’ ’ ’
195U  Integrated Gircuit, PROM, 825123  136068-1168 =0 Capacitor, 10 pF, 100 V, Ceramic  122016-100
L C80-C82 Capacitor, .1 UF, 50 V, Ceramic 122002-104
195W Integrated Circuit, 74HC14 137605-001 . .
A C83, C84 Capacitor, 100 pF, 100 V, Ceramic 122016-101
200A Integrated Circuit, 68681 157543-001 C85-C87 Capacitor, .1 iF, 50 V, Ceramic 122002-104
200C, 200D Integrated Circuit, RAM, 8KX8, 137535-006 ' ’ ’
150 nsec C94-C106 Capacitor, .1 UF, 50 V, Ceramic 122002-104
200E Integrated Circuit, 48T02-15, RAM  137540-150 C114-C117 Capacitor, .1 iF, 50 V, Ceramic 122002-104
L C123, C124 Capacitor, .1 UF, 50 V, Ceramic 122002-104
200F  Integrated Circuit, 7415245 157134-001 C125-C128 Capacitor, 10 JF, 35 V, Electrolytic  124000-106
200H, 200] Integrated Circuit, 7415244 137038-001 ’ ’ ’
200L Integrated Circuit, 74A1S32 137464-001 C129-C137 Capacitor, .1 [F, 50 V, Ceramic 122002-104
L. C138, C139 Capacitor, 1000 pF, 100 V, Ceramic ~ 122016-102
200M Integrated Circuit, 74ALS138 137517-001 C140, C141 Capacitor, .1 WF, 50 V, Ceramic 122002-104
200N, 200P Integrated Circuit, 7415245 137134-001 C142 Capacitor, .22 UF, 50 V, Ceramic 122015-224
200R Integrated Circuit, EPROM, 136068-1102 v ’ !
137448-200 . . .
L C143, Cl144 Capacitor, .1 uF, 50 V, Ceramic 122002-104
2008 Ilnte4g4r§t§goarcum EPROM, 136068-1104 145 Capacitor, 10 uF, 35 V, Electrolytic  124000-106
37448~ C146-C189 Capacitor, .1 UF, 50 V, Ceramic 122002-104
193-C202 i . i -
200w Integrated Circuit, EPROM, 136068-1112 C193-C202 Capacitor, .1 UF, 50 V, Ceramic 122002-104
137448-200 . .
o C204-C227 Capacitor, .1 UF, 50 V, Ceramic 122002-104
200X Ilr;t;f;gf‘ggoarw“’ EPROM, 136068-1114 28~ Capacitor, .001 JF, 50 V, £10% 122015-102



Hard Drivin’ Compact

Ilustrated Parts Lists

Hard Drivin’ Compact Main PCB Assembly, Continued

Parts List
Designator Description Part No. Designator Description Part No.
C229 Capacitor, 47 pF, 100 V, Ceramic 122016-470 Crystals
C230-238 Capacitor, .1 WF, 50 V, Ceramic 122002-104 XOSCl  Oscillator, 32MHZ 144008-002
C243-249 Capacitor, .1 UF, 50 V, Ceramic 122002-104 XOSC2  Crystal, 48 Mhz, Oscillator Module ~ 144008-003
Iy
C250 Capacitor, 47 pF, 100 V, Ceramic 122016-470 XOS8C4  Oscillator, 32MHZ 144008-002
XTAL1 Crystal, 3.6864, Standup 144000-011
C251-259 Capacitor, .1 UF, 50 V, Ceramic 122002-104 Diodes
C264-273  Capacitor, .1 lF, 50 V, Ceramic 122002-104 CR1, CR2 Diode, MV5053, Light Emitting 131027-002
C274 Capacitor, 47 pF, 100 V, Ceramic 122016-470 CR5 Diode. 1N4002 131048-002
(€275-C293 Capacitor, .1 UF, 50 V, Ceramic 122002-104 CR6 Diode, MV5053, Light Emitting 131027-002
i 131048-002
C298, C299 Capacitor, .1 WF, 50 V, Ceramic 122002-104 CR7, CR8 Diode, 1N4002 3
C306-309 Capacitor, .1 UF, 50 V, Ceramic 122002-104 g . : s 1027-002
C315-320 Capacitor, .1 IF, 50 V, Ceramic 122002-104 ggscmz giggg’ 1;41\\{45(?0523 » Light Emitting 121342_002
C323-C326 Capacitor, 10 pF, 100 V, Ceramic 122016-100 CR14 Diode, MV5053, Light Emitting 131027-002
R18 Diode, 1N4002 131048-002
C330-333 Capacitor, .1 JiF, 50 V, Ceramic 122002-104 CRI iode, 3
C335, C336 Cﬂ.pﬂ.CitOI'Y 100 pF, 100 v, Ceramic 122016-101 CR21 Diode, 1N4740A. 10 V, 5%, Zener 131009-213
€34, C34z Capacitor, L UF, 50, Ceramic 122002-104 CR22  Diode, MV5053, Light Emitting 131027-002
C349-352 Capacitor, .1 UF, 50 V, Ceramic 122002-104 CR23 Diode, 1N4002 131048-002
C354,C355 Capacitor, .1 WF, 50 V, Ceramic 122002-104 ' Transistors
C358 Capacitor, .1 WF, 50 V, Ceramic 122002-104 Q1,Q2  Transistor, 2NG6044 133042-001
€359, C360 Capacitor, .001 WF, 50 V, £10% 122015-102 Q3 Integrated Circuit, 7905 137581-001
C361-C363 Capacitor, 1000 pF, 100 V, Ceramic ~ 122016-102 Q4 Integrated Circuit, 7812 137597-001
Q5 Transistor, 2N3904 133041-001
C364,C365 Capacitor, .1 UF, 50 V, Ceramic 122002-104 )
C366 Capacitor, 470 WF, 16 V, Electrolytic, 123004-477 Q6 Transistor, 2N3906 133040-001
Radial Q7 Transistor, 2N3904 133041-001
C367 Capacitor, .1 WF, 50 V, Ceramic 122002-104 Q8 Transistor, 2N3906 133040-001
C368 Capacitor, 10 WF, 20 V, Tantalum 127002-106 Q9 Transistor, 2N3904 133041-001
C369-377 Capacitor, .1 UF, 50 V, Ceramic 122002-104 Q10 Transistor, 2N3906 133040-001
C378 Capacitor, .001 WF, 50 V, +10% 122015-102 Q11-Q13 Transistor, 2N3904 133041-001
C379 Capacitor, .1 UF, 50 V, Ceramic 122002-104 Resistors
Connectors RI-R26  Resistor, 100 Q, 5%, 1/4 W 110000-101
BCLK Connector, Rept, 2 Ckt 179178-002 R29-R45  Resistor, 1 K Q, £5%, 1/4 W 110000-102
BCLK Connector, 4 Ckt, Header, .100 Ctr  179177-004 R46-R48  Resistor, 470 Q, +5%, 1/4 W 110000-471
n Connector, 12 Circuit, Header .250 Ctr179069-012 R49-R54 Resistor, 4.7 K Q, 5%, 1/4 W 110000-472
J2-J6 Connector, 11 Circuit, Header, .100 Ctr 179118-011 RSS R 100 Q. £5%, 1/4 W 110000-101
esistor, , £5%, -
17 Connector, Card Edge Header, 60 179153-060 R57-R60  Resistor, 1 K Q, £5%, 1/4 W 110000-102
Circuit, .2 Ctr R61 Resistor, 4.7 K Q, 5%, 1/4 W 110000-472
J8-J10 Connector, 11 Circuit, Header, .100 Ctr R62, R63  Resistor, 220 Q, £5%, 1/4 W 110000-221
179118-011
J12 Connector, 9 Circuit, Header, .250 Ctr 179069-009 R68 Resistor, 1 K Q, £5%, 1/4 W 110000-102
J13 Connector, 11 Circuit, Header, .100 Ctr 179118-011 R70-R73  Resistor, 220 Q, 5%, 1/4 W 110000-221
R74, R75 Resistor, 10 K Q, +5%, 1/4 W 110000-103
J14 Connector, 26 Circuit, Header, .1 X .1 179261-026 R76 Resistor, 220 Q, £5%, 1/4 W 110000-221
Dual
J15 Connector, 16 Circuit, Header, .1 X .1 179261-016 R77, R78 Resistor, 4.7 K Q, 5%, 1/4 W 110000-472
Dual R79 Resistor, 47 K Q, £5%, 1/4 W 110000-473
SPEED Connector, Rept, 2 Ckt 179178-002 R80, R81 Res?stor, 1K Q, 5%, 1/4 W 110000-102
SPEED  Connector, 6 Ckt, Header, .100 Ctr  179177-006 RS2, R83 Resistor, 470 Q, +5%, 1/4 W 110000-471
VCLK Connector, Rept, 2 Ckt 179178-002 R84-R88 Resistor, 10 K Q, £5%, 1/4 W 110000-103
VCLK Connector, 6 Ckt, Header, .100 Ctr ~ 179177-006 R89-ROG  Resistor, 33 Q, 5%, 1/4 W 110000-330
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Hard Drivin’ Compact Main PCB Assembly, Continued

Parts List
Designator Description Part No. Designator Description Part No.
R98-R101 Resistor, 100 Q, £5%, 1/4 W 110000-101 R187 Resistor, 330 Q, £5%, 1/2 W 110001-331
R102-R107 Resistor, 33 Q, +5%, 1/4 W 110000-330 R188 Resistor, 1 K Q, 5%, 1/4 W 110000-102
R109-R111 Resistor, 100 Q, £5%, 1/4 W 110000-101 R189 Resistor, 2.2 M Q, 5%, 1/4 W 110000-225
R113-R115 Resistor, 100 Q, +5%, 1/4 W 110000-101 R190 Resistor, 10 K Q, £5%, 1/4 W 110000-103
R116-R123 Resistor, 33 Q, £5%, 1/4 W 110000-330 R191 Resistor, 1 K Q, 5%, 1/4 W 110000-102
R124 Resistor, 220 Q; 5%, 1/4 W 110000-221 R192 Resistor, 270 K Q, 5%, 1/4 W 110000-274
R125-R131 Resistor, 1 K Q, 5%, 1/4 W 110000-102 R193, R194Resistor, 1 K Q, 5%, 1/4 W 110000-102
R132 Resistor, 4.7 K Q, 5%, 1/4 W 110000-472 R197 Resistor, 1 K Q, +5%, 1/4 W 110000-102
R134 Resistor, 1 K Q, £5%, 1/4 W 110000-102 RN1, RN2 Resistor Network, 470X9, 5%, 1/8 W, 118010-471
R145, R146Resistor, 10 K Q, 5%, 1/4 W 110000-103 SIP (10 Pin)
R147, R148Resistor, 100 K Q, 5%, 1/4 W 110000-104 RN3-RN5 Resistor Network, R2R Ladder 118015-001
R149, R150Resistor, 10 K Q, £5%, 1/4 W 110000-103 RN6 Resistor Network, 4,7KX9, £5%, 118010-472
1/8 W, SIP (10 Pin)
R151, R152Resistor, 220 Q, +5%, 1/4 W 110000-221 Sockets
R155 Resistor, 0, 5%, 1/4 W 110005-001 Ket. 20 Pi o 179259-020
R160, R161Resistor, 10 K Q, 5%, 1/4 W 110000-103 Sk 20 i, 1;8223 o
R162, R163Resistor, 150 Q, 5%, 1/4 W 110000-151 " og D
’ ’ ’ ’ Socket, 28 Pin, .600" 179257-028
ket, 40 Pin, .600" 179257-040
R168-R171 Resistor, 10 K Q, +5%, 1/4 W 110000-103 Socket, 40 Pin, .60 79257
R172, R173Resistor, 10 Q, £5%, 1/4 W 110000-100 ket 64 Pin. 900" 179256-064
R177, R178Resistor, 100 Q, +5%, 1/4 W 110000-101 Socket, 64 Pin, .9 79256-06
pplPgants o Tt T Sacket, 68 Pin 179237-068
R182-Ri84 Resistor, 10 K Q, 5%, 1/4 W 110000-103
Miscellaneous
R185 Resistor, 1 K Q, 5%, 1/4 W 110000-102 SW1 Switch, 8 Pos DIP 160031-008
R186 Resistor, 82 Q, 5%, 1/4 W 110000-820 Test Point 179051-001
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Hard Drivin’ Compact

Tlustrated Parts Lists

Hard Drivin’ Compact APU PCB Assembly

Parts List
Designator Description Part No. Designator Description Part No.
Capacitors Transistors
C1 Capacitor, .1 UF, 50 V, Ceramic 122002-104 Q1, Q2 Integrated Circuit, TDA2030 137301-001
Cc2 Capacitor, .22 UF, 50 V, Ceramic 122015-224 Q3 Integrated Circuit, 7815, Standup 137598-001
C3 Capacitor, .1 UF, 50 V, Ceramic 122002-104 Resistors
C4 Capacitor, .001 UF, 50 V, Ceramic 122002-102 R1 Resistor, 10 K Q, 5%, 1/4 W 110000-103
. . R2 Resistor, 1, £5%, 1/4 W 110000-010
C5 Capacitor, .22 UF, 50 V, Ceramic 122015-224 R3, R4 Resistor, 22 K Q. +5%. 1/4 W 110000-223
C6 Capacitor, 22 UF, 35V, Electrolytic ~ 124000-226 RS’ Resistor’ 1KO ’+5% 1 /4 W 110000-102
C7-C14  Capacitor, .1 WF, 50 V, Ceramic 122002-104 ! T
C15-C18  Capacitor, 3300 WF, 25 V, Electrolytic, 123003-338 RG Resistor, 10, £5%, 1/4 W 110000-100
Radial R7 Resisior, 1 K Q, +5%, 1/4 W 110000-102
. . RS, RO  Resistor, 22 K Q, +5%, 1/4 W 110000-223
C19 Capacitor, .1 yF, 50 V, Ceramic 122002-104 R10 Resistor. 1. £5%, 1/4 W 110000-010
C20, C21 Capacitor, 3300 UF, 25 V, Electrolytic, 123003-338 T ’
Radial .
R1 R 10K Q, 5%, 1/4 W 110000-10
c22 Capacitor, 22 UF, 35 V, Electrolytic  124000-226 ! esistor, o 5%, 1/ 3
C23 Capacitor, .22 UF, 50 V, Ceramic 122015-224 Miscellaneous
Connector, 2 Ckt, Header, .156 Ctr ~ 179213-002
C24 Capacitor, .1 MF, 50 V, Ceramic 122002-104 Connector, 3 Ckt, Header, .156 Ctr ~ 179213-003
C25 Capacitor, .001 WF, 50 V, Ceramic ~ 122002-102 Connector, 6 Ckt, Header, .156 Ctr ~ 179213-006
C26 Capacitor, .22 UF, 50 V, Ceramic 122015-224 Connector, 9 Ckt, Header, .156 Ctr ~ 179213-009
Cc27 Capacitor, .1 UF, 50 V, Ceramic 122002-104
Diodes HS1, HS2 Heatsink, TDA2030 178190-032
ink 1 178190-124
CR1-CR6 Diode, 1N4001 131048-001 HS3 Heausink, 7815 7819
CR7-CR12 Diode, 1N5401 131051-002
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Compact Hard Drivin’ Motor Amplifier PCB Assembly

Illustrated Parts Lists

Parts List
Designator Description Part No. Designator Description Part No.
Capacitors
C1-C4 Capacitor, 4700 WF, 25 V, Electrolytic, 123021-478 Q8 Transistor, MPSU57 133008-002
Radial Q9 Transistor, IRF630 133039-001
C5 Capacitor, 100 UF, 16 V, Electrolytic  124008-107 Q10 Transistor, IRF9640 133037-001
C6, C7 Capacitor, .1 LIF, 50 V, Ceramic 122002-104 Resistors
C8, C9 Capacitor, 1000 pF, 100 V, Ceramic  122016-102 R1, R2 Resistor, 1 KO, 1 W 110030-102
C10 Capacitor, .1 {F, 50 V, Ceramic 122002-104 R3 Resistor, 4.7 KQ, £5%, 1/4 W 110000-472
ci1 Capacitor, 22 UF, 50 V, Ceramic ~ 122022-224 K& R5  Resistor, 12KQ, 5%, 1/4 W 110000-122
C12C18  Capacitor, .1 |F, 50 V, Ceramic 122002104 RO Resistor, 2.4 KQ, £5%, 1/4 W 110000-242
C24-C26  Capacitor, .01 UF, 50 V, Ceramic 122002-103 R7, RS Resistor, 2.2 KQ, 5%, 1/4 W 110000-222
C27,C28 Capacitor, .1 JF, 50 V, Ceramic 122002-104 R9 Resistor, 1 K0, $5%, 1/4 W 110000-102
C29, C30 Capacitor, 10 uF, 35 V, Electrolytic ~ 124000-106 R10 Resistor, 10 K, +5%, 1/4 W 110000-103
' ' ’ ’ R11 Resistor, 100 KQ, 5%, 1/4 W 110000-104
Diodes
CRI-CR4 Diode, 1N5401 131051-002 RI2 Resistor, 15 KQ, 5%, 1/4 W 110000-153
CR5, CR6 Diode, 1N5352B, 5%, Zener 131049-220 R13, R14 Resistor, 10 Q, £5%, 1/4 W 110000-100
CR7 Diode, 1N4148 131033-001 R15 Resistor, 100 Q, £5%, 1/4 W 110000-101
CRS, CR9 Diode, 1N4747, Zener 131009-220 R16 Resistor, 10 KQ, 5%, 1/4 W 110000-103
CR10, CR11 Diode, IN5362, 5%, Zener 131049-230 RI8-R20 Resistor, 2.2 KQ, £5%, 1/4 W 110000-222
CR12, CR13 Diode, 1N5401 131051-002 R24, R25 Resistor, 100 Q, 5%, 1/4 W 110000-101
CR14, CR15 Diode, 1N914 131052-001 R26 Resistor, 0.5 Q, 5 W, Wirewound 116029-5000
R37 Resistor, 5.6 KQ, +5%, 1/4 W 110000-562
Fuses
FUl - Fuse, 4AMP, 250V 146007-4022  p3g Resistor, 2.2 KQ, £5%, 1/4 W 110000-222
FUz  Fuse, 4AMP, 250V 146007-4022  R4o Resistor, 100 Q, £5%, 1/4 W 110000-101
Heatsinks R41-R44  Resistor, 150 Q, 5%, 1/4 W 110000-151
HTS1, HTS2 Heatsink, TDA2030 178190-032 R45 Resistor, 100 , +5%, 1/4 W 110000-101
HTS3 Heatsink, Power Supply 047084-01
R46, R47 Resistor, 10 KQ, 5%, 1/4 W 110000-103
Integrated Circuits
IC1 Integrated Circuit, DAC-08 137159-001 Miscellaneous
IC3,1C4  Integrated Circuit, 74LS174 137122-001 FU2, FU2-FU1Fuseclip 179050-002
IC5 Integrated Circuit, 7406 137052-001 FB1, FB2 Ferrite Bead 141003-001
IC6 Integrated Circuit, ADOPO7CN 137523-001
J1 Connector, 3 Circuit, Header, .156 Ctr 179213-003
Transistors J2 Connector, 2 Circuit, Header, .250 Ctr 179069-002
Q1 Transistor, 2N3904 133041-001 16 Connector, 16 Circuit, Header, 179261-016
Q3 Transistor, TIP145 133046-001 1X .1 Dual
Q4 Transistor, TIP140 133047-001 OPT1 Connector, 6 Ckt, Header, .100 Ctr ~ 179177-006
Q5 Transistor, MPS-U07, 100V, 2 A 133003-001
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Figure 4-13 Encoder Disk PCB
A046689-01 A

Hard Drivin’ Compact

Figure 4-14 Centering Disk PCB Assembly
A046691-01 B

Centering Disk PCB Assembly

Encoder Disk PCB
Parts List
Designator Description Part No.
R1 15092, 1/4w, 5% Resistor 110000-151
OSR1 NPN Out, Dual Slotted Opto-Sensor  138000-001
jj! 4 Ckt, .156 Ctr, Locking Connector ~ 79-58356

Parts List
Designator Description Part No.
R1 22012, 1/4W, 5% Resistor 110000-221
OSR1 NPN Out, Single Slotted Opto-Sensor 138001-001
n 4 Ckt, .156 Ctr, Locking Connector  79-58356
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Hard Drivin’ Statistics Sheet

£y FER NS

Left Coins: Auto Games: "~ Champ Laps
Right Coins: Error Count: Champ Wins
Aux Coins: Total Games:
Inst Rpls:

Idle Mins: Rpl Aborts:

Laps by Track:
Active Mins: ps by frac Rpl Sec:
Xinded Plays: _ Xtended Games by Track: Total Credits:
1-X Games: - - Avg Time/Credit:
21X Games: No X Games by Track:
N-X Games:

No. of Games . of Games Time No. o}' Games Time No. of Games
0-99 180-199 280-299 380-3299
100-119 200-219 300-319 400-419
120-139 220-239 320-339 ' 420-439
140-159 240-259 340-359 440-459 R
160-179 . 260-279 o 360-379 460-UP : J

Time Monday " Tuesday Wednesday Thursday Fnd;y Saturday  Sunday
Midnight N
1:00 a.m.

2:00 a.m.
3:00 a.m.

4:00 a.m.
5:00 a.m.
6:00 a.m.
7:00 a.m,

8:00 a.m.
9:00 a.m.
10:00 a.m.
11:00 a.m.

Noon

1:00 p.m.
2:00 p.m.
3:00 pm. .
4:00 p.m.
5:00 p.m.
6:00 p.m.
7:.00 p.m.

800 pm.
9:00 p.m.
10:00 p.m.
11:00 p.m.
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