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NOTICE REFE.

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 alier any circuits in the game by using kits
or parts ©ot supplied by Atari Games Corporation.

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 At game at your location,
check the following:

* All ground wires in the game are properly connect-

ed as shown in the game wiring diagram.

e The power cord is properly plugged into a ground-
ed three-wire outlet,

* On games provided with an Electromagnetic Interfer-
ence {(EMI} ground plane, be sure that the game
printed-circuit boards (PCBs) are properly installed on
the EMI ground plane and that the end board is se-
curely ingtalled with all screws in place and tightened.

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
fbr service in your area.
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SAFETY

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

apply.
WARNING

Properly Ground the Game. Players may receive an
electrical shock if this game is not properly grounded!
To avoid electrical shock, do not plug in the game un-
til it has been inspected and properly grounded. This
game should only be plugged imo 2 grounded three-
wire outlet, If you have only a two-wite outet. we ree-
ommend you hire a licensed electrician to install u
three-wire grounded outlet. If the control punel

is not propesly grounded, players may re-
celve an electrical shock! After servicing any
puart on the coatrol panel, check thut the
grounding wire is firmly secured to the in-
side of the control panel. After you have
checked this, lock up the game.

AC Power Connection. Before yvou plug in
the game, be sure that the game’s power sup-
ply can accept the AC line voltage in your loca-
tion. The Hne voltage requirements are lsted
in the first chapter of this manual.

Disconnect Power During Repairs. To
avoid electrical shock, disconnedt the game from the
AC power before removing or repairing any part of the
game. I you remove or repair the video displav, be
very careful to avoid electrical shock. High voltages
continue o exist even after power is disconnected in
the dispslay cireuitry and the cathode-ray tube (CRT).
Do not wouch the internal parts of the display with
vour hands or with metal objects! Always discharge the
high volage from the CRT before servicing it. Do this
after you disconnect it from the power source. First, at-
tach one end of a lurge, well-insulated, 18-gauge
jumper wire 1o ground. Then momentarily touch the
free end of the grounded jumper wire 10 the CRT an-
adde by sliding the wire under the anode cap. Wait two
minutes and do this again,

Use Only Atari Parts. To maintain the safety of your
Awari game, use only Atari parts when you repair it
Using non-Atan parts or modifying the game circuitry
may be dangerous. and could injure you and your
plavers.

SUMMARY

Handle the CRT With Care. If you drop the CRT and
it breaks, it may implode! Shattered glass from the
implosion can fly six feer 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 w0
fir only one way. ¥ they do not stip on easily,
do not farce them. If you reverse a connee-
tor, it may damage your game and void yvour
warranty.

Ensure the Proper AC Line Frequency.
Video games manufactured for operation on
60 Hz line power (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 30 Hz line power, the fluorescent
Ling ballast transformer will overheat and
cause a potential fire hazard, Check the prod-
uct identification 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 pars can be damaged
or destroved if instructions are not followed. You will
void the warranty on At printed-circuit boards, pasts
thereon, and video displavs i equipment or parts are
damaged or destroved due to failure of following in-
SHUCHONS.

WARNING — Plavers andfor technicians can be killed
of injured if instructions are not followed.
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CHAPTER I

Installation

How 10 Use THIS MANUAL

The Road Riot 4WD™ conversion kit is a one- how to install the Road Riot 4WD kit in your
plaver game for a standard upright cabinet. In- cabinet. This chapter also describes game play.
cluded in the kit is a steering control and a foot % Chapter 2 contains seli-test procedures

pedal. % For maximum earnings, two cabi- and additional diagnostic tests. The

nets of the same style can be converted and self-test is important in the Road Riot
linked together, To link two game cabi- 4WD game. You can troubleshoot
nets together, you can order the PC boards, main circuits, and
the Road Riot 4WD link kit controls using the screens in
with the necessary cable and the self-test. You should
other hardware (the link kit is reguiarly test the boards and
Atari part no, A049867-01), Contact your controls with the self-test to keep
distributor for details. A separate supple- your game in peak condition and at top

ment included in the link kit, CO-373-01, earnings. % Chapter 3 contains troubleshooting

describes how to install that link kit % and maintenance procedures tor the controls. %
This manual provides information for installing, Chapter 4 contains the kit parts list and parts ii-
testing, and troubleshooting the Road Riot lustrations, € Chapter 5 contains the schematics

4WD™ conversion kit. ¢ Chapter 1 describes for the Road Riot 4WD printed-circuit boards.



Instalbation

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

Cabinet Equipment
Requirements

Table 1-1 Hsts the equipment required in the cabinet
mnto which you are installing the Road Riot 4WD kit

Do not unplug or plug in the Road Riot
4WD game printed-circuit board (PLC8)
edge connector while the power is on. You
could seriously darnage the PCB.

Specification

Equipment

Color RGBS meniter

Separate positive horizontal
and vertical sync or negative
composite sync

Horizontal mounting
Horizontal frequency: 15.750 -
KHz

Vertical frequency: 60 Hz
Video input; 1V to 3V peak-to-
peak posilive polarity

Video Display

Control Panel Metal only
80, 10W

i VDCOH.}QVDC

Speaker

Cain Countar

Three—conduct.or wii.i;a.g%éuhd .
+5VDC + 0.25V @ 3.0 amps

Power Cord

Power Supply

Road Riot 4WD Liniversal Kit

Part No. Description

72-1606F #6-32 x 3/8"Long Pan-Head, Cross-
Recessed Screw

72-1612F #6-32 x 3/4"-Long Pan-Head, Cross-
Recessed Screws (3)

72-6608S3 #6 x 1/2"-Long, Type AB, Pan-Head,
Cross-Recessed Screws {2)

72-66245 #8a.1%4"-Long, Type AB, Pan-Head, Cross-
Recessed Screws {2)

75-07002 #1/4 Fender Washers (8)

75-51128 #10-24 x 3/4"-Long Black Carriage Bolts {4}

75-56128 14-20 x 3/4"-Long Black Carriage Bolts {4)

175004-706 54° x 375" x 125 Fhick Fiber Washers {2}

175014-1025
175014-1G40
1758014-1050
175015-0113

58" x 312" Steel/Zinc Fiat Washers {4)
#10 Flat Washers (4)

#1/4 Fiat Washers (4)

#8 Steel/Cadmium External-Tooth Lock
Washers (4}

176038-4412  #1/4-20 x 75" Tamper-Proot Flush
Countersunk Cap Screws {4)

177010-244 #1/4-20 Hex Polymer Locknuts {8)

177026-0040  #10-24 Zinc Nut/Washer Assamblies {4)

178020-812 #6, 1.0 1407, Q.0 257 L 812" Nylon
HWD Spacers {2)

178032-002 #10 Wire & Cable Tie

178126-002 532" Tamper-Proof Hex Driver Key

178328-001 Tamper-Proot T-20 TORX Key

178328.002 Tamper-Proof T-10 TORX Key

038158-01 Product LD, Label

£38450-01 FCC Complignee Label

047205-01 Attraction Shield

047209-01 Controt Panet Cover

047853-01 Controt Mounting Bracket

048319-02 »  Red Steering Control Decal

048774-01 Black Monitor Bezsl

Q48775-01 Attraction Panel Film  *

Q48776-61 Side Pane! Becals (2}

04977701 Controt Panel Becal

049866-01 PCEH Greund Plane and Mounting Plate

049970-01 Game Instructions Label for Control Panel

141026001 .5"-LD. Farrite Spit Beads {2}

160060-002 6.3V Square Green Start Button Assembly
with Lamp-

AD43825-02  Foot Pedal Assembly

ADABS01-01 JAMMA Harness Assembly {optional)

AGATA64-01 interconnect Control Harness Assembly

AJ49282-1 JAMMA, Filter Board Assembly

AQ49454-03  Non-Shaker Steering Assembly

AD49813-01 Road Riot 4WD PC Board Set

TM-373 Road Rict 4WD Universal Kit instaliation
Instructions {with control panel templates)

AQ49867-01 Link Kit for Road Riot 4WD kit {optional)

Packaging malenals are not isted. AR parts are a quantity of 1, except as
noted in parentheses.

Table 1-2 Contents of Road Riot 4WD Kit



Road Riot 4WD Universal Kit instaliation

NOTE
The parts in e optional fink kit
are not shown in #is Hlustration.
Ses the supplement o this man-
val (CQ-373-61} for a list of the
parts supplied in that kit and

how to install them.
ftomsg Not Shown:
A TOEA-OF B38158.01
Controk interconnect Product LD, Labet
m FCO Ooﬂwmm
Labet
Ferdte Bead 1TH1E-002
{Z piacos} 532" Tarper-Procd Hex Key Crive:
178326-001 170032002
126 Tampergroo! TORX Koy #10-24 Wire & Cable Tie
1TRIZE-002 TR-3T2
T-4¢ Tamper-proof TORX Key Froad Riot AWD Undversal K
Coriret Mouotion ingtafiation instnctions  _
S04 10450
174 Flat Washer
{4 pracos]
TrHHo-24 -
H1/8-20 PoiyoT Hax Logkml
{4 places)
T=hER
W174-20 x 4" Camigge Bolt

RIS
| Skin Panet Decal
| 12 places}

| AG4SH 1301
 Road Fiot AW Boars Sal
. ADEAt

1YS 41040
Fiat Witghwr
(4 placos)

1ITOR6-D040

#10-2d NulWashar Assy,
1 (2 places}

7E5112B
#10-24 x 34* Carriago Bokt
: {4 places)

{174 Fenger Washar
! 4 praces}

AT
{orgrol Panal Cover

Control panel in closed position

Figure 1-1 Installed Kit Parts

1-3



Instabiation

Pin Signal
Component Side
1 RTN
2 RTN
3 +5Y
4 +5Y
5 -5Y
6 +12V
7 Koy
8 COINCTR 1
9 Not used
10 SPKR +
11 Not used
12 RED
13 BLUE
14 VIDEC GND
15 SELFTEST
16 LT COIN
17 STARTH
18 GAS
19 STEER
20 Not used
21 Not used
22 RT TRIGGER
23 LT TRIGGER
24 Not used
25 Mot used
26 Not used
27 GND
28 GND

Road Riot AWE Universal Kit

instructions

Connect to the 5V RTN terminal on the power supply. However, if you have 12V BTN, connect one of
the wires at pin 1, 2, A, or B to the 12V BTN terminal.

Same as pin 1,
Connect 1o the +5V lerminal on the power supply.

Cennect to the +5V terminal on the power supply. However, 1?}?t}ur power supply has a + Sense termi-
nal, connect ta the + Sense.

Connect to the -5V terminal of the power supply. i -5V is not available, connect to the 12V RTN or the
5V BTN or leave it unconnected. NOTE: If you do not have {or use} -5V, the maximum power 1o the
speaker wiff be reduced by half

Connect to the + 12V terminal of the power supply. if your coin counter{s) require 12V, alse cennect to
the + side of the coin counter(s).

Connect this wire 1o one side of the left 12V coin counter. Nofe: B net use 24V counters. Cennect the
+ side to +5Y or +12V on the power supply, as appropriate.

Connect 1o the + terminal on the speaker.

Attach 1o the video dispiay.
Attach to the video display.
Attach to the video display.

Use this wire if you want an external self-test switch. However, the kil already has a self-tes! switch on
the PCB. {If you connect an external seif-test switch, switch off the switch en the PCB. Connect the wire
te the N.Q. termingl on the external seff-test switch. Connect the commen terminal of the swilch to a
GNE wire. }

Connect to the N.O. terminal of the left coin switch. Connect the commen terminal of the swilch 1o a
WiIre.

Connect to the N.O terminal of the start switch, Connect the common terminal to a GNE wire,
Connect to the white wire of the oot pedal harness.
Connect to the Y/R wire in pesition 6 of the Conirol Interconnect Harness.

Connect to the WIBN wire in pesition 2 of the Centrel Interconnect Harness.
Connect to the W/R wire in position 1 of the Contrel Intercennect Harmess,

Connect to the BK wires in pesitiens 10 and 11 of the Contrel Interconnect Harness.

Connect to the negative sense terminal of the power supply (i it exisis); etherwise cennect to the common
terminals of the switches.

Table 1-3 JAMMA Pin and Wire Connections



Boad Riol WY Universal Kit Instatation

Pin Signal instructions

Solder Side _

A BTN Connect to the 5V BTN terminal on the power supply. However, if you have 12V BTN, connect ong of
the wires at pin 1, 2, A, or B 1o the 12V RTN terminal,

B BN Same as pin A,

C +5V Connect the +5Y terminal on the power supply.

D +5Y Connect 1o the red wire in position @ of the Control Interconnect Harness and to the red wire in the fool
pedal harness,

E -5V Cennect 10 the -5V terminal of the power supply. If -5V is not available, connect (o the 12V RTN or the
5V RTN (GNB) or leave it unconnected,
NETE: I vou do not have (or use) -3V, the maximum power 10 the speaker will be reduced by hall,

F +12V Cennect t¢ the +12V terminal of the power supply.

] Key

+ COINCTRZ  Coennect this wire to one side of the right 12V coin counter. Clip R19 on the game PCB if you use a sec-

ond cein counter. Note: Do not use 24V counters. Connect the + side to +5V or +12V on the power
supply, as appropriate.

Net used

SPKR~ Connect 1o the ~ terminal on the speaker.

et used

GREEN Attach 1o the video dispiay.

COMPSYNC  Attach to the video display.

Service 1 Optionat: aftach 1o the N.O. terminal of the 1st or main service switch,

Not used

RT COIN Connect to the N.O. terminai of the right coin switch. Connect the common terminal of the switch to a
GND wire. .

Not used

MNot used

Not used

Net usad

Not used

Mot used

Not used

Not used

MNot used

Mot used

GND Connect 1o the BK wire of the foot pedal harness.

GND Connact to the common ierminal of the switches,

“s A0S NLSXESL «“HOBIVTRTX

NOTE

The lamg in the square start button
is not used in this kit version of
Road Riot 4WD. Therefore, no wire
connections 1o the lamp are shown
in this table.

Table 1-3 JAMMA Pin and Wire Connections, Continued



Installation

Tools Required

«  Drill with a 1/2-inch and 3/10-inch drill bits

+ Phillips screwslriver

»  Flat-blade screwdriver

» Socket wrench set and ratchet

*  3/32" hex wrench

*  Wire cutters and strippers

« Straight edge

*  Sgueegee

o X-ACTO™ knife

» Insuluted wire connectors (if you are installing a
new JAMMA harness)

+ Cuarbon paper

+  Saber saw

» File

s  Bandsaw

* Tape or glue

Roud Riot AW Universal Kit

Inspecting the Kit

Check to see that you have all the pars listed in the
kit parts list in Table 120 I any part is missing or dam-
aged. comact your distributor with the Road Riot 4WD
kit seriul number, purt number, and description of the
missing or damaged parts, 2nd date received.

Preparing the Cabinet for
the Kit Installation

WARNING
Te avoid electrical sheck, unplug the cabi-
net while instalfing the kit. After instaliation,
plug the game only infe a grounded 3-wire
euflet,

Figure 1-1 shows almost all kit pans insualled in 2 wpi-
cal cabinet. Use this iustration as a guide while you
install the parts.

i Turn off power to the game, and unplug the power
cord, .

0.187" Dig, —
{2 places}

NOTE
The four holes in the corners are not
shown in this Wustration. Drill these
finles whergver Space permis.

075
L

\— 0.312" bia,

{4 piaces}
.75 Dia.

ERlrr e

Figure 1-2 Locations of Control Panel Holes to be Drilled

1-6



Road Riot AWD Uiniversal Kit

2. Remove the fellowing frem the cabinet:
» Fxisting PCBs
* Game harness, if { is not Japan Amusement Ma-
chinery Mainutacturers Asseciation (JAMMA)-
compatible, 'f'abit;\:___:____l-_% on the previous two
pages assumes you have an available game cab-
inet with a JAMMA harness installed in it
= Contrel panel decals, labels, and controls
» Side decals, graphics, and adhesive. 1f the cabi-
net sides are damaged, repair them before put-
ting on the new deeals.
* Video display (meniter} shield, display bezel, at-
traction shield. and marquee.
3. Wipe down and vacuum the eabinet. Paint the cab-
inet, if required:

Assembling the Control Panel
Parts Needed from this Kit

To assemble the control panel, vou need the control
pane} hele-cunting template. which is printed in Figure
1-3. Cut eut the emplate sheet from this manual. You
will alse need the following parts from the kit

» Clear cover for the control panel
+ Controf panel decal

*  Green START bution assembly

» Red steering control decal

* Control mounting bracket

¢ Game instructions label

s Steering control

e Four #4%-24 x ¥%-leng black carrdage belts, fat wash-
ers, and nut/washer assemblies for the steering
Control

* Four =10-24 x %'leng black carriage bolts, Nat
washers, and nut/washer assembilies for the corners
of the control panel cover

Installing the Parts

1. ising carbon paper, trunsfer the steering control
meunting pattern from the template to the control
panel. Save the template. Also tefer 10 Figure 1-2 or
1-3 fer the exuct locations of all contrel-pane]
holes.

[}

Drill four %¥ holes in the metal contrel panel for
the steering control mounting bolts.

3. brill two ¥ holes in the metal contral panel for the
start Button's Mounting screws,

frseadlation

4. Using a4 saber saw, carefully cut out the large hole
for the steering control and the smaller hole for the
start button, Beburr the sharp edges with a file.

5. Lay the plexiglass cover over the top of the control
panel and mark the outside shape of the panel on
the plastic. Alse mark the burton holes as close as
possible 10 the locations shewn on the templite.

Lastly, murk the positions of the four holes that will
be used for securing the cover to the control panel.
These four holes can be placed anywhere near the
Corners——wherever space permits,

6. Using u bandsaw, cut the control panel cover to its
correct outside shape,

WARNING

Wear safety glasses when drilling the plas-
tc controfl pane! cover Use care o avoid

7. Tape or glue the template to the plexiglass cover.
To start the saber saw cut, drill a 1/2" hole inside
the steering control hele and the start button hole.

8. Saw out the large steering control hele and the
start butten hole.

S, Brill the four ¥ heles that will be used (o mourt
the cover 1o the cenirel panel and the heles to
meunt the steering contrel and stant button.

10. To prevent injury, carefully deburr al the edges of
the plexiglass cover.

i1 Install the control panel decal on the control panel.
Uise a sharp X-ACTQ knife 1o trim the outside edge
and 10 cut out the holes for the controls, Mount the
instruction decal on the control panel.

12. install the cover on the control panel with the four
34" -lang carriage bolts, washers, and locknuts,

13, Install the steering centrel using the 3/4"-long car-
riage bolts and #%-20 nut/washer assemblies.

14, install the start button assembly as shewn in
Figure 1-1.

For maintenance and
servicing informa-
tion on the steer-
ing control, re-
fer 1o Chapter 3
of this manual,




Tnstallation

Installing the Foot Pedal
Parts Needed from this Kit

To install the foot pedal, you need the foot pedal hole-
cutting template (see Figure 1-4 at the end of this
chapter). Cut out the template sheet from this manual.
You will alse need the following parts from the kit:

+ Foot pedal assembly

» Four fender washers and locknuts

Installing the Parts

1. Tape the foot pedal template (o the lower right cor-
ner on the front of the game cabinet (see Figure
1-1 for general placement). Refer to Figuse i-4 for
the exact location of the foot-pedal holes. Using
carbon paper, transfer the foot pedal mounting pat-
tern from the tempilate to the cabinet. Save the tem-
plate.

2. Brill four %" corner holes and a 14" center hole in
the cabinet front.

3. Feed the pedal harness through the large center
hole. insert the foot pedal’s threaded studs into the
four small cerner holes.

4. From the inside of the cabinet, install the four fend-
er washers and lecknuts onto the threaded studs of
the pedal. Plug in the pedal harness cennector.

Connecting the JAMMA
Harness

1. If your game cabinet does not already have a2 JAM-
MA harness, instali a JAMMA harness in the cabinet
{optional, Atari part no. A046501-01),

2. Install the square split beads on the harness as

close to the PCB edge connector as possible. Hold
the beads on the harness
with the te wrap included
in the kit

1-8

Road Riot 4% Universal Kit

CAUTION
You must install the JAMMA fHiter board
and the split beads on the JAMMA har-
ness to meet FCC requirements.

3. Using Table 1-3 for wiring information, connect the
JAMMA harpess to existing component harnesses,
Use crimp splices or butt seldering.

WARNING
Da not simply tie the wires tegether. If you
de, yeu could cause intermittent prob-
ferns, loese connectlions, exidation, or a
fire.

Connecting Power Wires

1. Connect the wires on the JAMMA harness to the
wires for the power supply, as shown in Table 1-3.
The Road Riot 4WD kit requires +5V and +12V. If
-5V is available, it should be used, t0o. Tie off any
other voltage wires on the power supply besides
+5V, -5V, and +12V.

There is more than ene wire for each veltage in
the JAMMA harness. Use moere than one wire for
each voltage {connecting them as described in
Table 1-3) so that the power wiring does not over-
load and burn,

Connecting Video Display Wires

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

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

Connecting Coin Door Wires

1. Cennect the wires on the JAMMA barness to the
coin switches and meter according te Table 1-3.

2. Cennect one terminal of the deer lamps 1o one of
the GND wires. Connect the other terminal of the
door lamps 1o the R wire supplying +3V.
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NOTE

De not use -5V for the coein door lamps.
~6V'is required for audio.

Some games have separate power supply outputs
for the coin door lamps. If you choeose to use these
outputs, make sure you connect both terminals of
each lamp to the termmaib on the power suppiy.

Connecting the Control Wires

Connect the steering control harness and the start but-
tofi:harness to the JAMMA harness using crimp splices
ar butt solderzng, accordmg to the information in
Table 1-3.

Grounding the Cabinet

Find the greund lead (green) of the 115V input power
line, Connect-this lead in daisy-chain fashion 1o a bare
metyl part-of the coin doer, the control panel, the vid-
eo display,-and the power supply. This AC ground
must be of #18 AWG wire or larger,

WARNING
For the safety of players, you must con-
nect the green ground wire as md;cated
above o

Checking the JAMMA Connections

Before plugging in the game PCB, twrn on the power
16 the game, and check +5 Volts on pins 3, 4, C, and D
of the JAMMA connector; +12 Volis on pins F and &
and ~5 Volis on pins E and 3.

Check that the video display and the agraction lamp
have power. Now tun off the power 1o the game.

Installing the Road Riot
4WD Board Set

After you have checked the power on the JAMMA con-
nector (zbove), install the Road Riot 4%D board set in
the cabinet, by following these steps and referring 1o
Figure 4-4:

1. Use the three #6-32 x %" long screws to connect the
- game PCB o the PCB gvaund piane and mounting
plate. .

2. Plug? the jAMMA filter hoard ‘orito the. fmn{ of the
game PCB, and mount it to the _gmund plane using
one #5-32 X %" screw provided in the kit

fnstallation

3. Use two #6 x %" screws and the two #6 X ‘%" spac-
ers to connect the game PCB into the back side of
the drawer,

4, Then, use the two #6 X %' screws to mount the
meounting plate into the front of the drawer.

5. Plug the JAMMA harness into the filter board, Se-
cure the JAMMA harness away from the PCB with
cabie ties,

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

Assembly

The bezel, decals, labels, and attraction assembly are
shown assembied in a cabinet in Figure 1-1,

Installing the Display Bezel

Find the black cardboard display bezel in the kit This
bezel can accommodate both 19-inch and 25-inch vid-
eo displays. Follow the instructions on the back of the
bezel, and cut the hole and outside edges as required.

Installing the Product ID and FCC Label

Place the product 1D label (part no. 038158-01) and
FCC compliance tabel (part no. 039450 01) on the
back of the cabinet.

“Installing the Side Panel Decals

Find the side panel decals in the kit. Wet the left and
right side panels of the cabinet with slightly soapy wa-
ter. Then position the decals as shown in Figure 1-1.
Remove any wrinkies in the artwork using @ squeegee.
Allow the sides to dry.

1-%
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Installing the Attraction Assembly

Find the Road Riot 4WDD attraction shield and the at-
traction panel film in the kit. Using the existing shield
as 2 template, cut the shield and film to size, if neces-
sary. Install them on the cabinet as shown in Figure
1-1.

Setting the Coin and Game
Options

Set the coin and game options in the self-test. See
Chapter 2 for information about the option settings. If
vou have linked two game cabinets together, you must
set both players to the same difficulty setting, or the
game will not function properly after turning on the
power. If the settings den't agree, you can change
them both to medium by pressing bath start buttons at
power-up. You can also use the Game Options screen
in the self-test to change the setting.

NOTE
The factory-recommended coin aption set-
ting for "Biscount to Continue” should be
set to Yes (see Table 2-3 in this manual).
Making your game match all the recom-
mended settings results in a setting of 2
coins to start/1 te continue.

We highly recommend this increase in
price per play, te maximize your return on
investment. However, this setting may not
suit aff lecations.

Maximizing Earnings

For maximum earnings, regularly maintain your Road
Riot WD game following the instructions in Table 3-1,
in Chapter 3. )

When you set up the game and when you collect
money, perform the automated self-test and check the
controls with the Switch Test in the seif-test.

Game Play

This section describes the features and driving of the
Road Riot 4WH" game,
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Introduction

Road Riot 4WD presents off-road racing
competition combined with combative
shooting action. Plavers drive high-
performance off-road vehicles
armed with a stun gun.

Game Play

Road Riot 4WD is a one-
plaver off-road racing
game kit where players can
compete for an overall sea-
son championship.

Controls in this game include a
statt buiton, a gas pedal, and
a steering control with rig-
ger butions.

Players are challenged by

the lifelike skidding and bouncing action of their four-
wheel-drive vehicles on the track. The cars can also
crash in several different ways, depending upon how
an ebject is hit. The cars can roll on their sides, fly end
over end, or even explede en impact.

Twelve different tracks offer special terrain and com-
petitor challenges. Each track has a différent back-
ground, ranging from desert to meuntains, com fields
to ice fields. Terrain and track obstacles vary for each
seting.

Video graphics are digitized pictures of realdife ob-
jects. The Road Riot 4WD racing vehicles, people, and
obstacles on and around the track are realistically de-
picted. The life-like detail and humorous interaction
with the video graphics enhances player appeal.

Two-Player Linked Game Play

Two games can be converted and linked together via
the optional link kit assembly (available from your dis-
tributor). The linked configuration encourages two-
player competition; players can also choose to play
individualty.

If two games are inked, there are several incentives
for two-player simultaneous play. Two players can
compete head-te-head against each other for the sea-
son championship of 11 different race courses. The
road riot will continue as long as the player defeats the
hosting opponent's yellow cars. If two players are
playing 2 linked game, there is one less computer-con-
trolled car 10 beat. Two players can cooperate 10 beat
the opponent cars.



Figure 1-3 Hole-Cutting Template for

Road Riot 4WD™ Kit Control Panel ﬁ_
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Road Riot 4WE Universal Kit Instaliztion

NOTE
Place the foot pedal as low as
possible against the bottom
right corner of the cabinet.

FOOT PEDAL HOLE PATTERN

Figure 1-4 Hole-Cutting Template for
Road Riot 4WD" Kit Foot Pedal
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CHAPTER 2

INTRODUCTION

Use the Road Riot 4WD™ self-test to check first set up the game, each time you collect

the condition of theé game circuitry the money, or when you suspect

and controls. You will see the self- game failure. < This chapter

test information on the video dis- shows the screens in the self-

play and hear the sound test in- test and explains each of the

formation through the speakers. tests. The screens and expla-
You do not need any addition- nations are arranged in the or-
al equ-fﬁﬁa;ent to perform the der they appear in the self-test.
self-test, 4 You should per- Table 2-1 lists all of the self-test

form the self-test when you screens and their purposes.



Self-Test

Entering and Exiting
the Self-Test

To enter the self-test, turn on the self-test switch on
the bracket located insidde the coin door G you wired
vour kit that way). The JSA 11T Audio PCB also has a
seif-test switch on it. These two switches are wired in
paraliel, meaning that you can use either one indepen-
dently, Exit the self-test by switching off any of the
self-test switches.

Self-Test Menu

Choose which test or screen you want to see from this
menu, shown in Figure 2-1. Move up and down the
list by pressing the left and right triggers; the corre-
sponding test is highlighted in blue. Choose the screen
by pressing the START button,

Adjust Volume

Adjust the volume of the game using this screen,
shown in Figure 2-2. Control the volume by pressing
the left and right triggers; the volume npumber increas-
es or decreases. To restore the old volume level, push

Roud Rie WD Universal Kit

SELF-TEST
ADJUST VOLUME
GAME STATISTICS

COHN OPTIONS
GAME OPTIONS

ALPHA TEST
MOTION OBJECT TEST
PLAYFIELD TEST

SWITCH TEST

COLOR TEST
CONVERGENCE TEST

SOUND TEST

ASICE5 TEST

DSP COMM TESTS

DSP LINK TESTS
COMPLETE RAM/ROM TEST

05 13 NOV 1991 17:45:25
- 13 NGV 1881 15:45:45
SELECT START = DO TEST

Figure 2-1 Self-Test Menu Screen

the gas pedal. Save the new volume and return to the
seif-test menu by pressing the START button.

Screen Use or Purpose

Adjust Volume Ad;usts the volume,

Game Statistics Screen

Corn O tions Screen Use to set and check the oorn opuons semngs

Game Optrons Soreen Use to set and check rhe game options semngs

Alpha Test Screen Use 1o test for oiaﬂty of characters

Motion Ob;eot Test Screen Use to test {he movement and color of game ob;ecrs

Playfrefd Test Screen Use Io check the playfreld d:splays

Sw:{oh Tesi Screen " o

Coior Test Soreen Use 10 check the wdeo d:splay color crrourts

Coovergenoe Teei Soreen
White Convergence Screen
Violet Convergence Screen
Green Convergence Screen

A series of screens to check and ad usi display convergence

Use to check and adjust video display convergence of red, biue, and green.
Use to check and adjust video display convergence of red to blue.

Use 1o check and ad;usr video display convergence of red and blue to graen.

Sound Tes{ Screen Use to oheck the audro ozrcurts

ASICE5 Test Screen Use to test comm port, cheoksum and internal RAM
DSP Comm Tests Screen

Uee to check rhe communroatrons harchware (works, onty zf you have rnstalied the
op!ronal !rnk krt)

'E\jSP Link Test Use to test the rransmmrng and recorvrng of data between two inked games (works

oniy 1f you have |nstalied {he optronai tmk kit).

Complete ﬁAMIROM Test Soreeowwu Uso to cheok the aII RAMS and program ROMS

Table 2-1 Summary of All Self-Test Screens
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ADJUST VOLUME

VOLUME: 15

PEDEREEETERE R e e el

USE TRIGGERS 7O CHANGE VOLUME
PUSH PEDAL TO RESTORE QLD YOLUME
PUSH START TO SET NEW VOLUME AND EXIT

Figure 2-2 Adjust Volume Screen
Game Statistics

[se the information shown on the statistics screen. in
Figure 2-3, and on the histogram screens to keep wrack
of your game use and maximize your profits. Record
the information on the Road Riot 4W1D statistics page
in the back of this manual. The statistics are collected
from the last tme the statistics were cleared. You can
clear the statistics by pressing both riggers at the same
time, Press the START button to leave this sereen and
£0 10 the histograms,

e eft Coins show the number of coins counted in
the left coin mechanism,

*  Right Coins show the number of coins counted in
the right coin mechanism.

s Aux Coins shows the number of coins counted on
the auxiliary cein input.

*  New Gamesis the number of new games played.

Statistics

Left Cains : 1533
Right Coins : 1838
Aux Coins : 0
New Game ! 3433
Continuation 3g72
Free Games : 42
Idle Time B 156964
Active Time : 9487
Solo Time : a2
Linked Time : 9487
Error Count : a
Total Credits : 26
Total Coins : kxral

PRESS BOTH TRIGS
TO CLEAR STATISTICS

PRESS START FOR HISTOGRAMS

Figure 2-3 Game Statistics Screen

Self-Test

o Continnation is the npumber of continued games
played.

*  Free Geones is the number of free games played if
Cofn Options is set 1o free games,

s fdie Time shows the number of minutes the game
was not being played.

o Actire Time is the number of minutes the game was
heing played in any mode.

*  Sofo Thne is the number of minutes a rice was be-
ing held in single-player mode.

o fitked Time is the number of minutes a nuce was
being held in two-player mode.

*  pror Count shows the number of errors counted in
the erasable memory I you have an error count,
the stutistics may be wrong. If you consistently
have errors counted for several weeks, replace the
EEROM at 38K

Histograms

The histograms are two screens that contain informa-
ton about the game. Press the START buton o move
to the next histogram, To clear all histograms, press
hoth triggers while displaying the last histogram
screen. Press START to exit from the Last sereen.

The first histogram shows new game times. and the
secondd has continued game times.

Coin Options

Check and select the coin options on this screen,
shown in Figure 2-t

Fo move through the options, use the right trigger.
Change the option in yellow type. The factory default

COIN OPTIONS
(DEFAULTS IN GREEN}

FREE PLAY:
NO
DISCOUNT TO CONTINUE:
YES
GAME COST:
2 COINS 1 CREDIT
BONUS FOR QUANTITY BUY-IN:
NONE
RIGHT MECH VALUE:
1 COIN COUNTS AS 1 COIN
LEFT MECH VALUE:
1 COIN COUNTS AS 1 COIN

PRESS RIGHT TRIGGER TO SELECT OPTION
PRESS LEFT TRIGGER TO SELECT SETTINGS
PRESS PEDAL TO RESET FACTORY OPTIONS
PRESS START TO SAVE SETTINGS AND EXIT

Figure 2-4 Coin Options Screen

b
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Option Settings

Difficuity Level*

Medium v Easy Easier Easiest

Ko Rion AW Pndversad Ki

Explanation

Establishes degree of game difficulty.

Hardest Harder Hard Medium Hard

Car Color Red v Biue Lets you display each player's car in a different color
(used only in a linked, two-game setup).

Music in Attract Yes ¢ No |.efs you choose whether or not to play music in the
attract mode.

Clear High Score Table Yes Nov Lets you clear the high score table.

Awto High Score Reset Cnable v Disable Automatically resets the high scores to the factory de-

faults after 2000 games, unless a player has entered

"If you have linked two games logether, you must set both players to the same difficulty setting or the game will not func-
tion properly after furning on the power. If the selftings don't agree, you can change them both to medium by pressing both
START butfons af power-up. You can also use the Game Options screen in the self-test to change the setling.

Table 2.2 Game Option Settings

settings are shown in green. To change a seing, use
the left wigger. To save the new settings. press the
START bution. This returns you to the sclect test
screen. I you want to keep the original scuing, -
though you have changed it, press the pedal. This
brings back the original factory setting. t'se the STARY
hutton o exit.

The coin option settings and factory defiults are ex-
plained in Table 2-3.

Game Options

Check and select the game options on this screen,
shown in Figure 2-5,

To move through the options, use the right trigges.
Change the option in yellow type. The tactory default
seitings dare shown in green. To change a selting. press
the left trigger. To save the new settings, press the
START button. This returns you to the select test
screen. I vou want to keep the original setting, al-
though vou have changed it, press the pedal. This
brings hack the original setting. Use the START button
to exit.

The game option sctiings with factory defaults are
shown in Table 2-2.

Alpha Test

The alpha test consists of 4 series of screens that you
use 1o test the clarity of characters. Figure 2-0 shows
the first of the aipha test screens.

GAME OPTIONS
{DEFAULTS IN GREEN)

DIFFICULTY LEVEL:
MEDIUM

CAR COLOR:
RED

MUSIC IN ATTRACT:
YES

CLEAR HIGH SCORE TABLE:

CORE BESET:

PRESS RIGHT TRIGGER TO OPTION
PRESS LEFT TRIGGER TO SELECT SETTINGS
PRESS PEDAL TO RESET FACTORY OPTIONS
PRESS START TO SAVE SETTINGS AND EXIT

Figure 2-5 Game Options Screen

The screens display ail of the alphanumeric character
sets. If the screens are not clear, you have a problem.
To move through the screens, press either the left or
right trigger. Use the START bution 10 exit.

Motion Object Test

The motion object test screen, shown in Figure 2-7
tests the movement and color of vagions game objects.

Select the test function with the START bution. Use the
pedal or steering control to move objects, change pic-
wires, and change object size, Press the START button
to move o the next test or exit
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Option Seilings Explanation
Free Play No v Yes Set this to "Yes" for demonstrating the game.
Discount to Continue No Yes v/ Lets you offer a reduced price per credit when players want
1o continue a game.
Game Cost 2 coins 1credit’ Sets the number of coing required for one credit,

8 coins 1 credi

Bonus for Quantity Buy-in None v Lets you choose various levels of bonus coins or no bonus.
2 coins give 1 {extra coin)
3 coing give 1
3 coins give 2
4 coing give 1
4 coing give 2
4 coins give 3
5 coing give 1
& coins give 2
5coins give 3
6 coins give 1
6 coins give £
6 coing give 3
7 ¢oing give 1
7 coins give 2
7 coins give 3
8 coins give 1
B cons give 2
8 coins give 3
8 caing give 1
8 coins give 2
S coins Qive 3

Right Mech Value 1 ¢coin counts as 1 coin o is the number of coins gach coin counts a5 in the
right coin mechanism,
1 coin count as 8 coins

Left Mech Value 1 coin counts as 1 coin v’ is the number of coins each coin counts as in the
left coin mechanism.
1 coin count as 8 coins

¥ Manufacturer's recommended settings. These setlings are shown in green on the screen.

Table 2-3 Coin Option Settings

Figure 2-6 Alpha Test Screen Figure 2-7 Motion Object Test Screen
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Figure 2-8 Playfield Test Screen

Playfield Test

This test, shown in Figure 2-8, checks the condition of
the scrolling playfield. Move the steering control Jefi/-
tight to see horizontal movement on the screen. Hold
the right trigger button while moving the control
left/right 1o see vertical movement. Press the START
button to exit the tesi.

Switch Test

The switch test altews you to display the status of the
game switches and controls. The switch test screen ap-
pears in Figure 2.8, The items tested are:
* Steering wheel left/right move-

nent

+  Foot pedal potentiometer

*  Left trigger switch

*  Right trigger switch

*  Start switch and start
lamp

A5 vou activate each switch

ar control, make sure the

correct words are highlighted in blue on the screen.

If players complain of cars driving erratically, or when-

ever the control harness is unplugged, you must reculi-

brate the controls. Follow this procedure to do the cal-
ibration:

1. Press the right trigger und stan button simultane-
ousty. The numbers after WHEEL and PEDAL on the
screen will change,

2. Turn the steering control 1o its right lmit, and hold

it there for 4 seconds. Then turn it to #ts left limit
and hold i there for 4 seconds.

Figure 2-9 Switch Test Screen

3. Press and hold the foot pedat for 4 seconds.

4, Simultancously press hoth triggers to save the cali-
bration and exit from the switch test. Do not sim-
ply turn the self-test switch off 10 cxit from this
test: doing so will not save the calibration,

Color Test

This test indicates the dynamic range of the video dis-
play color circuit in a series of seven screens. The first
color test screen is shown in Figure 2-10. Advance 1o
each screen by pressing the right trigger (the software
cycles through all seven screens and then starts over
again). The screens are as follows:

1. Red at the top, followed by green, blue, and white

2. Yellow ar the top, followed by light blue, purple,
and white

Figure 2-10 Color Test Screen
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%, Solid red
4. Solid green
3. Sotid blue
6. Solid white
7. Solic gray

If the screens do not match this description, adjust the
video display as described in the video display man-
ual. Press the START bution 1o exil.

Convergence Test

The convergence test has three screens: first white,
then violet, and finally green. The white screen is
shown in Figure 2-11. To see the violer and green
screens, press the right trigger. Press the START button
10 go to the test select screen.

Check the following on the screens:

s The grid lines should be straight within 3 mm, and
the lines should not pincushion or barrel.

s The convergence of the lines on the violet and
white screens should be within 2 mm.

If the screens do not meet these criteria, adjust the vid-
eo display as described in the video display manual.

Sound Test

The sound test indicates the condition of the sound ef-
fects circuit on the game PCB. The sound test screen
appears in Figure 2-12,

Use the steering wheel control 1o select the sound, and
press the right trigger to listen to it. Pressing the left
trigger stops the sound from playing. Press the START
button to return to the select test menu.

Figure 2-11 Convergence Test Screen

Self-Test

SOUND TEST

z2 3 4 10
6 17 18 19

26 27 28

36 37 38

46 47 48

56 57 48

NUMBER OF SOUNDS  : 61
SOUND CPU STATUS  : GOOD
USE WHEEL TO SELECT SOUND
HTRIG = PLAY LTRIG=STOP

0

Figure 2-12 Sound Test Screen
ASICG65 Test

Use the ASICOS test screen Lo test the comm port,
checksum, and internal RAM. The first screen is shown
in Figure 2-13. You can select one of the three options
shown. Use the left trigger to move to the next option.
Use the right trigger to select an option.

If you test the comm port, 2 message indicates wheth-
er or not it's OK. The checksum option displays the
checksum. The internal RAM test indicates whether or
not the RAM is OK. Press the START button to exit.

Figure 2-13 ASIC65 Test Screen

27



Self Test

DSP Comm Tests and DSP
Link Tests

NOTE
These tests only apply if yeu have in-
stalied the optional link kit, to link twe up-
right game cabinets together. The Cernm
Link board is part of the link kit.

Each of these twe main tests has several sub-tests that
are selected from menus. These twe main tests are de-
scribed in more detail in the supplement included with
the link kit, CO-373-01.

2-8
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Complete RAM/ROM Test

The RAM/ROM test checks both RAM and ROM. If the
test passes, you will see a sequence of color screens,
and then the self-test menu screen will reappear, If the
screens turn te black and white or gray or if ne mes-
sage appears, the RAM is bad; you will need o replace
it, If the RGM is bad, the

checksum of the bad
ROM is displayed.
You need te re-
place that ROM.

Bress the START
butten to exit.




CHAPTER 3

Troubleshooting
- and Maintenance

INTRODUCTION

This chapter con-
tains troubleshoot-

ing tables and repair

procedures for your
Road Riot 4WD™ game. The

chapter has two parts. The first part contains
three troubleshooting tables. The tables con-
tain general troubleshooting information, the

voltage levels and test points on the printed-

circuil boards, and a

list of ROM-caused

problems, with spe-
cific ROMs to check

and replace. % The last part of the
chapter has information about connecting the
video display (if it requires separate positive
sync) and repair information for the steering

and foot pedal controls,
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Problem Suggested Action
Coin Machanism Problem 1. Check the wiring to the coin mechanism,
2. Check the voitage to the + side of the mechanism.
3. Test the coin mechanisms with the sound test screen in the seli-test,
Game Play Problem . Check the harness and conngclors.

. Perform the seli-test,
. Check the voltage levels on the PCB. See Table 3-2, Voltage Inputs and Test Points.
. Check What ROM Problems Look Like, Tabile 3-3, for specific ROM preblems.

[ S S B

Steoring/Foot Pedal Probloms 1. Have the controls been tubricated with the correct type of lubricant? if not, lubricate

them shown in Figures 4-2 and 4-3,
. Check the harnesses and connectors.
. Check the switches on the control.
. If you took the control apart, have you reassembled it correctly?
. Make sure all the paris on the control are in good repair. Repair or replace patis.
. Reset the limits on the steering control and the foot pedal,

OO s LN

Sound Problom

. is the speaker volume turned up? (Volume is adjusted digitally in the selftest)

. Check the voltage on the JAMMA connector.

. Check the wiring from the PCB {0 the speaker.

. Check the voltage level to the PCB. See Table 3-2, Voltage Inpuls and Test Points.
. Replace the speaker.

i N —

Video Display Problem
Screen is dark.

. s the garme plugged in?

. Is the game turned on?

Are the connections good?

. Is the #ne fuse good?

. s the display brightness turned up?

. Are the soider connections on the line filter and

transformer good?

Is the JAMMA connector on the PCB tightly con-

nected?

Check ait of the items below. If you answer no to any question,

you have a problem with the video display, not with the game cir-

cuitry. See your video display service manuai.

a. Do you have power to the video display?

b. Are the video display’s filaments lit?

¢. Do you have high voltage to the video display?

9. Are the voitage levels to the video display PCB correct? {Power voltage is 100 VAC
or 110 VAC, depending on the type of video display. Video signal voltage is 0.5 to
3.5 Volis.)

10.1f the levet is not correct, check the connectors and the harness.

@ ~N GmAOD

Ontly a colored screen appears.

You probably have a serious RAM probiem.

Display area wavers or
is too smali.

1, you have correct power voltage to the video display PCB?
2. Be you have correct high voltage ic the video display?

Picture is wavy,

1. Is the meniter ground connected to the monitor?
2. Are the sync inputs cennected properly?

Picture is upside down.

When you serviced the display, you connectad the wires incorrectly. Switch the
horizontal or verticat yoke wires on the display.

Convergence, purity
or color problems.

Use the soreens in the seif-test 1o adjust the video display. Use the adjustment
proceduras in your video display manuat.

Picture is not centered.

Lise the centering procedures in your video display manual,

32

Table 3-1 Troubleshooting Table
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Troubleshooting and Maintenance

Voltage Test Point or LED Source and Purpose

+5+ 0.258VDC +5V1 Logic power from the switching power supply.
CR3 LED {Game PCB) Lights when 5 V is applied to the PCB and the reset (RST} jumper is open.
CRg LED (JSA Audio [l PCB) Lights when the +12 V supply is good.
CR3 LED (JSA Audio I} PCB)  Lights when the -5 V supply is good.

+12V +VOP (pin 4 of LM324) +12 ¥ from the switching power supply. Positive supply for the analog

' circulitry.
-5V ~VOP (pin 11 of LM324) -5 V from the switching power supply (if connected). Negative supply for

the analog circuitry.

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

Problem ROM Causing the Problem Check the ROM at:

Program works, but motion cbjects or Graphics ROMs Playfieid: 20C-22C, 20D-22D. Mation
playfield is wrong. Object High: 25-95. Motion Object Low:
2P-9P. Alphanumerics; 224
Garbage on screen; program doesn’t work.  Processor 14B/C
Program ROM O 8C, 8D
Game program is erratic. Program ROM 1 9C, b
No sound or erratic sound, Audic Program 12C

Audio ADPCM

12E, 15E, 17E, 19E

Table 3-3 What ROM Problems Look Like

Video Display Sync
Problems

This game board provides separate positive horizontal
and vertical sync on a separate connector, for monitors
that will not work with the composite negative sync
signal provided at the JAMMA edge connector.

This connector (labeled “Sync™ is located near the
edge connector. Pin 1 is horizontal syne, Pin 2 is verti-
cal sync, and Pin 3 is ground.

Troubleshooting

The tables in this chapter (3-1, 3-2, and 3-3) can help
you troubleshoot problems in your game. The trou-
bleshooting tabie lists possible sources of problems in
various parts of the game, The voltage inputs and test
points can help you troubleshoot PCB problems. The
ROM problems table can help determine exactly which
ROM might be causing game play problems,

Removing and Replacing
the Steering Control

The steering controf is shown in Figure 4-2. If vou
want 1o repair the X-Y steering control, disassemble it
by removing it from the control mounting bracket
{pod) en the controt panel. The hardware that secures
the pod and steering control is shown in Figure 1-1,

Pin Signal Pin Signal
1 Red 7 GND
2 GND 8 GND
3 Key 9 Neg. composite sync
4 Green 10 Positive V sync
5 GND 11 Positive H sync
6 . Blue

Table 3-4 Atari Games Video Connector
Pin Assignments



Troubleshooting and Maintenznce

Removing and Replacing
the Foot Pedal Assembly

The foot pedal assembly is shown in PFigure 4-3. If
you want to repair the foot pedal, disassemble it by
removing it frem the front of the game cabinet. The
hardware the secures the foot pedal is shown in
Figure 1-1.

ROMs and RAMs

If you have think you have bad ROMs or RAMs, per-
form the ROM or RAM est in the self-test procedure, If
you have a ROM problem, see Table 3-3. If you see

34
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only a colored screen and cannet
enter the selftest, see Table 3.4,
For the location of all the ROMs
and RAMs on the game PCB, se¢
Figure 4-5.



CHAPTER 4

Parts Mustrati

INTRODUCHION

This chapter provides infor-

mation you need to
order replacement
parts for your Kkit.
Common hardware parts, such
as screws, nuts, washers, and so on, are
included in these parts illustrations. % When
you order parts, give the part number, part

name, the number of this manual, and the

serial number of your game. With this infor-

mation, we can f{ill your order

rapidly and correctly,. We hope
this will create less
downtime and more
profit from vyour

games. Atari Games Customer
Service phone numbers are listed on the

inside front cover of this manual.



Parts [liustrations . Road Riot 4W1D Universal Kit

e ftema Not Show:
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Sontrol Intarconnect Froduct LD, Labet
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10328001 17R032-002
T-20 Tampar: 1
c40TT40t 4720501 AW‘ -20 Tal 19: -prao! TORX Key R10-24 Wirs & Cable Tia
o4 Black Bezel  Aftrection Shiel ] Attraction Fiim T-10 Tampar-pecol TORX Key Floatt Hict AWD Lnivarsal Kit
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#1/4 Fiat Washer
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#1/4-20 Potymar Hex Locknit
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#1/4-20 x 4™ Cartiage Batt
14 places)

04977541
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Road Riol AW Board Sal
{45566-01

PUB Ground Plang
arwt Mounling Piate
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Slearing Contrd
Asggy, {wio shaker)
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#1414 Fander Washer Fibar Washar
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#1/4-20 Polymer Hex Lockagt
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#1/4-20 Courtersunk Scraw
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{£ placas)
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#6 Flat Washet
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K& x 1 172" Scrow
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%
4377701

Control Panel Decat |

i 1551128
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Control Panal Sover

Controf panel in closed position

Figure 4-1 Parts of Road Riot 4WD Universal Kit
A049868-01 C
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Hax Locknut
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07002

1/4 Ferwfer Washer
{4 places]




Road Riot 4WH Universal Kil Parts Niustrations

043830-01 04382801 e ——
Padal Tread *Padat Shall ‘ sorzr-001
pa3ey 178012-006 97t
P:?a: i- 5 1527 Shaft Relgining Aing ijmm
1 {2 places)
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| A43543-01
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LI
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2 places} L S #8 Spin Lock Washer
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Figure 4-2 Foot Pedal Assembly
A043825-02
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178247-003

1 Snap Switch

: 160050-001
" Switch Trigger

4-48 x 1/Z Pan-Hd, Screw
(2 places)

178249-104

Left Cover!

i 178249-103
ight Handie Cover

Figure 4-3 X-Y Steering Control Assembly
A049454-03 B
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 T2-B012
G-32 x 34" Bocke!

DABEGT-H
CROTE: The Shaft is pard of the XY Stesting Mod Serew
- Frama Waltha 2 108007001
- Laoctite 280 Gragn Ahasive
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O-Fing Stop |
178222-006

B4R LD R 103W
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49T P
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171100002 ¢
Ladt Hand Kit Asgy. |

T5-081202
750 Bearing
197027901

bithiurn Grpase Lubricant

049452-01
Fravmy Vet

175204-0505
24945501 . 50 Tubing
Gaver: 047482-01
: Shvaft Waidnmen
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A7 % g Wanher

ex-bid. Sorrer BT
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: : Ga2-0
£.32 x V2 Tamparpro D4T476-0 . ?25(} ?ha% ! Bight Harte Kit Assy.

Blston-tid . Sorev | Potardiomae

o Brackat e Washer :177800-138
i phaces © | 475005-005 842 tex Mut
ﬁgsggoggg : T 014 Shirs 72-3808
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Figure 4-3 X-Y Steering Control Assembly, Continued
A049454-03 B
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NOTE
fterns marked with a % are not
part of this Board Sef Assembly,
Circled numbers refer 1o assem-
by steps described on page 1-9.
Steps 5 and 6 are not shown in

L € |72-66245 »
this ilfustration. 6x 1 1/2° Screw
{2 places}
AD49757-02 | 176004-706 +
Road Riot 4WD PCB Assy. | Fiber Washar
t | (2 places}
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Figure 4-4 Road Riot 4WD Board Set Assembly
A049813-02 B
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Figure 4-5 Road Riot 4WD Game PCB Assembly
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CHAPTER 5

Schematic

INTRODUCTION

This chapter con-
tains the schematic
diagrams for the
Road Riot 4WD"
game PCB and the

JSA T (audio) PCB.

The game PCB and
JSA HI PCB assem-
bly drawings are
iltustrated in Chap-
ter 4, Parts Hlustra-

tions.



Schematic Diagrams
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Figure 5-1 Road Riot 4WD Game PCB Assembly Schematic Diagram
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APPENDIX

AC

Alternating current; from zero it sises to a
maximm positive level, then passes
through zero again 10 & maximum negative
level,

ACTIVE STATE
Fhe true state of 4 signal. For example: The
active state for is low.

ADDRESS

A value that identifies a specifie location of
data In memory; normally expressed in hex-
adecimal notation.

ANALOG -

Measurable in an absolute guantity (as op-
posed [0 on or off). Amlog devices are vol-
ume controls, light dinmers, stereo ampli-
fiers, et

ANODE

The positive Garrow) end of a diode.

AMPLIFIER

A device used 10 ingrease the streagth of an
applicd signal.

AMPLITUDE -

The maximun instantaneous value of a
waveform pulse from zero.

ASTABLE

Having no normal state? An astable device
wil free-run or oscillad as long as oper-
ating volage is applied. The oscillation fre-
quency is usually controlled by external
circuity

AUXILIARY COIN SWITCH

A momentary-contact pushbuton switch
with a black cap located on the wility pan-
el The auxiliary coin switch adds credits o
the game without activating 2 coin counter,
BEZEL

A cut, formed, or machined retention de-
vice, such as the condeal device used 1o
mount a pushbutton switch 10 1 control
panel, or the formed device used to frame
the video display screen.

BIDIRECTIONAL
Able 1o send or receive data on the same
tine {e.g.. the data bus of @ microprocessorh,

BINARY
A number system that expresses all values
by using two digits (0 and 1),

BT

A binary digit: expressed as 1 or @,
BIANKING

Furning off the beam on a cath-
ode-ray whe during retrace.

BLOCK DIAGRAM

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

BUFFER

1. An isolating circuit designed
o chminate the reaction of 2
driven circult on the cireuits driv-
ing it {e.g., a buffer amplifier).

2. A device used 1o supply additional
drive capahifity.
BUS
An electrical path over which information &
transferred from any of seversl sources o
any of several destinazions.
CAPACITOR
A device capable of storing elecuical energy:
A capacitar blacks the Bow of X current
while allowing AC curtent (o pass,
CATHODE
The negative ead of a diode,
CrIp
An integrated cireult comprising many cir-
cuits on a single wafer shice,
CLOCK
A repetitive tming signal for synchronizing
system functions,
COINCIDENCE
Oveurring at the same time.

0ssary

COIN COUNTER

A Gdligit electromechanical device that
counts the ¢oins inserted in the coin
mechanismish

COIN MECHANISM
A device on the inside of the coin door that
mspects the coin to determine if e cor-
rect coin has been insened.
COMPLEMENTARY
Having opposite states, such
as the outputs of a flip-flop,

COMPOSITE SYNC
Horizontal and vertical syn-
chronization pulses that are
bused together into a single
signal. This signal provides the
timing necessasy o keep the
display in synchronization with
the game circuitry
COMPOSITE VIDEQ
Complete video signal from the
game system 1o drive the display circuius,
usually comprising B SYNCV SYNC, and
the video,
CREDIT
One play for one person ased on the game
swilch settings.
CRT
Cathode-ray tube.

DATA

General werm for the aumbers, letiers, and
symbuols that serve as input for device pro-
cessing.

DARLINGTON

A two-transistor amplifier that provides ex-
rremely high gain,

nC

Direct current. mesning carrent flowing in
one dircction and of o fixed value.

DEFLECTION YORKE
Electromagnetic coils around the neck of o
cathexlie-ray e, One set of coils deflecws



the electron beam horizontally and the oth-
er set deflects the beam verticatly.

DIAGNOSTICS

A programmed routine for checking circuit-
ry. For example: the self-test is a diagnostic
routine,

DIODE
A semiconductor device that conducts in
only one direction.

DISCRETE

Non-integrated components, such as resis-
tors, capacitors, and transistors.

DMA

Direct memory access. DMA is a process of
accessing memory that bypasses the micro-
processor logic. DMA is normally used for
transferring data between the input/output
ports arkl memory,

DOWN TIME

The period during which 2 game is mal-
functioning or not operating correcdy due
to machine fatlure.

EAROM
Electrically alterable read-only memory {(see
ROM). The EAROM is 2 memory that

can he changed by the applica-
tion of high voliage.

FLYBACK
A step-up transformer used
in a display tw provide the
high vohage.

GATE

1. A circuit with one
output that responds
only when a certain
combination of pulses is
present at the inputs,

2. A circuit in which
one signal switches an-
other signal on and off,

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

HARNESS

A prefabricated assembly of insulated wires
and terminals ready w be auached to a
piece of equipment.

HEXADECIMAL

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

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

1/0
Input/Output.

IRQ

Interrupt request. IRQ is a control signal to
the microprocessor that is generated by ex-
ternal logic. This signal tells the micropro-
cessor that external logic needs attention,
Depending on the program, the processor
may or may not respond.

LED .
The abbreviation for a light-emitting diode,

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

LOGIC STATE
The binary €1 or 03 value at the node of a
logic element or integrated circuit during a
particular time. Also called the logic level,
The fist below shows the volage levels cor
responding to the logic states (levels) in a
TTL system.
Logic 0, Low = O VDC 1o +0.8 VIXC
Grey Ared (Tri-State Level) =

+0.8 VDC to +2.4 VDC
Iogic 1, High = +2.4 VDC to +3 VDO

MULTIPLEXER

A device that takes several low-speed in-
puts and combines them into one high-
speed data stream for simultanesus trans-
mission on 2 single line.

NMi
Non-taskable interrupt.
NMI s 4 request for service
by the microprocessor from
external fogie. The micropro-
cessOr cannot ignore this
inferrupt reguest,

PAGE

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

PCB
The abbreviation for 2 printed-cie-
cuit board.

PHOTOTRANSISFOR
A transistor that is activated by an external
light source.

POTENTIOMETER

1. A resistor that has a continsousty mov-
ing contact which is generally mounted on
a moving shaft. Used chiefly as a voltage di-
vider, Also called a pot (slang).

2. An instrument for measuring a voltage
by balancing it against 3 known voltage.

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

RASYER-SCAN DISPLAY

A display system whereby lmages are dis-
played by continuously scanning the cath-
ode-ray tube horizontally and vertically with
an electron beam. The display system con-
wrols the intensity of the electron beam.

RETRACE

In a raster-scan display, retrace is the time
during which the cathode-ray wbe electron
beam is resetting either from right to left or
from bottom 1o top.

RESISTOR

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

ROM
Read-only memory, A device for the perma-
nent storage of dat.

SIGNATURE ANALYSIS

A process of isolating digital logic fauls
at the component level by means of
special test equipment called signature
analyzers. Basically, signature analyzers
(e.g., the ATARI® CAT Box) convert
lengthy bit streams into fouridigit hex-
adecimal signatures. The signatuse read
by the analyzer at each circuit node is
then compared with the knownéfiood
signature for that node. This Qrfﬁqfs__s
continues until a fault is located. -_@.&’y;
TROUBLESHOOT s

The process of locating g repairing 2
fault. -

VECTOR

A line segment drawn between specific X
anh Y coordinates on a cathode-ray tube,

WATCHDOG

A counter clreuit d_ésfgrféd to protect the
microprocessor from self-destruction if a
program malfunction’occurs. if a malfunc-
tion does occur, the counter applies contin-
uous pulses (¢ the reset line of the micro-
processor, which Causes the microprocessor
to keep reseéiting.

X-Y DISPLAY

A display system whereby images are dis-
played with vectors.

ZENER DIODE

A special diode used as a regulator. Its main
characteristic is breaking down at a speci-
fied reverse-bias {Zener) voltage.
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Road Riot 4WD Kit Statistics Sheet

Date Recorded: Location:

Meter:

Statistics Screen

Left Coins:

Right Coins:
Auxiliary Coins:’
New Games:
Continuation:
Free Games:
Idle Time:
Active Time:
Solo Time:
Linked Time:
Error Count:
Total Credits:
Totat Coins:
Average Time/Credit:
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Average Time/Coin:
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Warranty

“Seller warrants that its printed-circuit boards and parts thereon are free from
defects in material and workmanship under normal use and service for a
period of ninety (90) days from date of shipment. Seller warrants that its
video displays and laser-video disc players (in games supplied with displays
and video-disc players) are free from defects in material and workmanship
under normal use and service for a period of thirty (30) days from date of
‘shipment. None of the Seller's other products or parts thereof are war-
ranted.

If the products described in this manual fail to conform to this warranty,
Seller’s sole liability shall be, at its option, to repair, replace, or credit Buy-

~er’s account for such products which are returned to Seller during said war-
ranty period, provided:

(@) Seller is promptly notified in writing upon discovery by Buyer that
said products are defective;

(b) Such products are returned prepaid to Seller’s plant; and

(c) Seller's examination of said products discloses to Seller’s satisfaction
that such alleged defects existed and were not caused by accident,
misuse, neglect, alteration, improper repair, installation, or improper
testing.

In no event shall Seller be liable for loss of profits, loss of use, incidental or
consequential damages.

_ Except for any express warranty set forth in a written contract between Sell-
ex and Buyer which contract supersedes the terms herein, this warranty is
expressed in lieu of all other warranties expressed or implied, including the

" implied warranties of merchantability and fitness for a particular purpose,
and of all other obligations or liabilities on the Seller’s part, and it neither
assumes nor authorizes any otber person to assume for the Seller any other
liabilities in connection with the sale of products by Seller.
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The use of any non-Atari parts may void your warranty, according to the terms of the
warranty. The use of any non-Atari parts may also adversely affect the safety of your
game and cause injury to you and others. Be very cautious in using non-Atari-supplied
components with our games, in order to ensure your safety.

Atari distributors are independent, being privately owned and operated. In their judg-
ment they may sell parts or accessories other than Atari parts or accessories. Atari Games
Corporation cannot be responsible for the quality, suitability or safety of any non-Atari
part or any modification including labor which is performed by such distributor.








