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Road Riot 4WD Universal Kit

NoTI1iICE RE.

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 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 Atari game at your location,
check the following:

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

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

¢ On games provided with an Electromagnetic Interfer-
ence (EMD 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 installed 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
for service in your area.
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SAFETY SUMMARY

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

apply.
WARNING

Properly Ground the Game. Players may receive an
electrical shock if this game is not properly grounded!
To avoid electrical shock, do not plug in the game un-
til it has been inspected and properly grounded. This
game should only be plugged into a grounded three-
wire outlet. If you have only a two-wire outlet, we rec-
ommend you hire a licensed electrician to install a
three-wire grounded outlet. If the control panel
is not properly grounded, players may re-
ceive an electrical shock! After servicing any
part on the control panel, check that 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 you plug in
the game, be sure that the game’s power sup-
ply can accept the AC line voltage in your loca-
tion. The line voltage requirements are listed
in the first chapter of this manual.

Disconnect Power During Repairs. To

avoid electrical 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 careful to avoid electrical shock. High voltages
continue to exist even after power is disconnected in
the display circuitry and the cathode-ray tube (CRT).
Do not touch the internal parts of the display with
your hands or with metal objects! Always discharge the
high voltage from the CRT before servicing it. Do this
after you disconnect it from the power source. First, at-
tach one end of a large, well-insulated, 18-gauge
jumper wire to ground. Then momentarily touch the
free end of the grounded jumper wire to the CRT 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 your
Atari game, use only Atari parts when you repair it.
Using non-Atari parts or modifying the game circuitry
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
implosion 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 connec-
tor, it may damage your game and void your
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 50 Hz line power, the fluorescent
line 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 parts can be damaged
or destroyed if instructions are not followed. You will
void the warranty on Atari printed-circuit boards, parts
thereon, and video displays if equipment or parts are
damaged or destroyed due to failure of following in-
structions.

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

Installation

How 10O USE THIS MANUAL

The Road Riot 4WD™ conversion kit is a one- how to install the Road Riot 4WD kit in your
player 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 self-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 regularly test the boards and
Atari part no. A049867-01). Contact your controls with the self-test to keep
distributor for details. A separate supple-

ment included in the link kit, CO-373-01, &

your game in peak condition and at top

earnings. « Chapter 3 contains troubleshooting

describes how to install that link kit. and maintenance procedures for the controls. %
This manual provides information for installing, Chapter 4 contains the kit parts list and parts il-
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.



Installation

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 lists the equipment required in the cabinet
into which you are installing the Road Riot 4WD Kkit.

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

Equipment Specification

Video Display Color RGB monitor
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 positive polarity

Control Panel Metal only
Speaker 8Q 10W
Coin Counter +5VDC or +12 VDC

Power Cord Three-conductor with ground
+5VDC £ 0.25V @ 3.0 amps
+12VDC @ 1.0 amp

-5VDC @ 1.0 amp (optional)

Power Supply

Table 1-1 Equipment Requirements
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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)

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

72-66243 #6 x 1%'-Long, Type AB, Pan-Head, Cross-
Recessed Screws (2)

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

75-5112B #10-24 x 3/4"-Long Black Carriage Bolts (4)

75-5512B 1/4-20 x 3/4"-Long Black Carriage Bolts (4)

175004-706 154" x .375" x .125"-Thick Fiber Washers (2)

175014-1025
175014-1040
175014-1050
175015-0113

156" x .312" Steel/Zinc Flat Washers (4)
#10 Flat Washers (4)

#1/4 Flat Washers (4)

#6 Steel/Cadmium External-Tooth Lock
Washers (4)

#1/4-20 x .75" Tamper-Proof Flush
Countersunk Cap Screws (4)

176038-4412

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

177026-0040  #10-24 Zinc Nut/Washer Assemblies (4)

178020-812 #6, 1.D. 140", O.D. .25", L .812" Nylon
RWD Spacers (2)

178032-002 #10 Wire & Cable Tie

178126-002 5/32" Tamper:Proof Hex Driver Key

178328-001 Tamper-Proof 7-20 TORX Key

178328-002 Tamper-Proof T-10 TORX Key

038158-01 Product I.D. Label

039450-01 FCC Compliance Label

047205-01 Attraction Shield

047209-01 Control Panel Cover

047853-01 Control Mounting Bracket

049319-02 Red Steering Control Decal

049774-01 Black Monitor Bezel

049775-01 Attraction Panel Film

049776-01 Side Panel Decals (2)

049777-01 Control Panel Decal

049866-01 PCB Ground Plane and Mounting Plate

049970-01 Game Instructions Label for Control Panel

141026-001 .5"1.D. Ferrite Split Beads (2)

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

A043825-02 Foot Pedal Assembly

A046501-01 JAMMA Harness Assembly (optional)

A047964-01 Interconnect Control Harness Assembly

A049292-01 JAMMA Filter Board Assembly

A049454-03  Non-Shaker Steering Assembly

A049813-01 Road Riot 4WD PC Board Set

TM-373 Road Riot 4WD Universal Kit Installation
Instructions (with control panel templates)

A049867-01 Link Kit for Road Riot 4WD kit (optional)

Packaging materials are not listed. All parts are a quantity of 1, except as
noted in parentheses.

Table 1-2 Contents of Road Riot 4WD Kit
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NOTE

The parts in the optional link kit
are not shown in this illustration.
See the supplement to this man-
ual (CO-373-01) for a list of the
parts supplied in that kit and
how to install them.

Items Not Shown:
A047964-01 038158-01
Control Interconnect Product I.D. Label
Harness Assy 039450-01
141026-001 FCC Compliance Label
Ferrite Bead 178126-002
(2 places) 5/32" Tamper-Proof Hex Key Driver
178328-001 178032-002
- T-20 Tamper-proof TORX Key #10-24 Wire & Cable Tie
049774-01 047205-01 049775-01 178328-002 TM-373
) Black Bezel ~ Attraction Shield Attraction Film T-10 Tamper-proof TORX Key Road Riot 4WD Universal Kit
047853-01 Display ) Installation Instructions
Control Mounting Bracket Shield

175014-1050
#1/4 Flat Washer

(4 places)
177010-244
#1/4-20 Polymer Hex Locknut
(4 places)
75-5512B
#1/4-20 x 3/4" Carriage Bolt
(4 places)
049776-01
Side Panel Decal
(2 places)
A049813-01
Road Riot 4WD Board Set
049866-01
: ; PCB Ground Plane
A049454-03 ‘ : and Mounting Plate
Steering Control o 72-6612F
éjsé“(gw(/)o shaker) #6-32 x 3/4"
-02 Pan-Hd Screw
Red Steering Control Decal (3 places)
75-07002 175004-706
#1/4 Fender Washer Fiber Washer
(4 places) (2 places)
177010-244 175014-1025
#1/4-20 Polymer Hex Locknut #6 Flat Washer
(47 places} (4 places)
176038-4412 £047292-01
#1/4-20 Countersunk Screw JAMMA Fiiter Board Assy.
(4 places) : .| 178020-812
Spacer
(2 places)
72-6624S
#6x 1 1/2" Screw
(2 places}
160060-002 049970-01 175015-0113
Green Sq. Instruction Label #6 Lock Washer
Button Assy. E (4 places)
72-1606F
#6-32 x 3/8” Screw
175014-1040
Flat Washer
“ ggizﬂséz) . A043825-02
177026-0040 Foot Pedal Assy.
Control Panel #10-24 NutWasher Assy. 177010244 Y
(4 places) #1/4-20 Polymer
049777-01 Hex Locknut
Control Panel Decal ;‘;%’%z‘z}
75-5112B . A
- #1024 x 3/4" Cartiage Bok - s - . 1"‘4 'I:e”de’ Washer
047209-01 (4 places) . (4 piaces)

Control Panel Cover

Control panel in closed position

Figure 1-1 Installed Kit Parts

1-3



Installation

Road Riot 4WD Universal Kit

Pin Signal Instructions

: Component Side
_G ’V‘/) 1 RTN

é U‘D 2 RTN

SAmE 3 +5V
SAME a +5V

SAmMEs sy

SAmE e 41
Ke 7 Key
Counvtehkg  COINCTR
——
A./_L(/_. 9 Not used
SAME 10  SPKR +
SAmE 41 Not used
SAME 12 RED
13 BLUE
SQs7 14  VIDEO GND
ZAcy— 18 SELFTEST
——
Comv /46 LTCON
__%E 17 ___STARTI
NgSge 18 Gas uP

=== r 19

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

Same as pin 1.
Connect to the +5V terminal on the power supply.

Connect to the +5V terminal on the power supply. However, if your power supply has a + Sense termi-
nal, connect to the + Sense.

Connect to the -5V terminal of the power supply. If =5V is not available, connect to the 12V RTN or the
5V RTN or leave it unconnected. NOTE: If you do not have (or use) -5V, the maximum power to the
speaker will be reduced by half.

Connect to the +12V terminal of the power supply. If your coin counter(s) require 12V, also connect to
the + side of the coin counter(s).

Connect this wire to one side of the left 12V coin counter. Note: Do not use 24V counters. Connect the
+ side to +5V or +12V on the power supply, as appropriate.

Connect to the + terminal on the speaker.

Attach to the video display.

Attach to the video display.

Attach to the video display. .

Use this wire if you want an external self-test switch. However, the kit already has a self-test switch on
the PCB. (If you connect an external self-test switch, switch off the switch on the PCB. Connect the wire
to the N.Q. terminal on the external self-test switch. Connect the common terminal of the switch fo a
GND wire.)

Connect to the N.O. terminal of the left coin switch. Connect the common terminal of the switch to a
wire.

Connect to the N.O. terminal of the start switch. Connect the common terminal to a GND wire.
Connect to the white wire of the foot pedal harness.

STEER DowN_Connect to the Y/R wire in position 6 of the Control Interconnect Harness.

T @9-—Notused ([ EFT

=

Notused R GHT" h
7 PUsHE 22 RTTRIGGER  Connect to the W/BN wire in position 2 of the Control Interconnect Harness.
1-PUsk @23 LT TRIGGER  Connect to the W/R wire in position 1 of the Control Interconnect Harness.
ﬁ@&é Not used
~2Amg 25  Not used
SAMi 26  Notused
SHME 27 GND Connect to the BK wires in positions 10 and 11 of the Control Interconnect Harness.
@‘ME 28 GND Connect to the negative sense terminal of the power supply (if it exists); otherwise connect to the common

terminalg of the switches.

2
3

i

1-4

Table 1-3 JAMMA Pin and Wire Connections
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Pin Signal

Instructions

N
)

- T

G Solder Side \,\(/ 1
ND A RTN Connectt to the 5V RTN terminal on the power supply. However, if you have 12V RTN, connect one of

(g Mi; B RTN

C +5V
S’,gM D +5V
SAng E -5V
S'"QME F +12V

H Key
Guraz COINCTR 2

S—ﬁ’zﬁk\, Not used
%M@_L SPKR-
M Not used
SAuIS N GREEN
SWE B COMPSYNC

SAmME R Senice 1
SAvis S Not used
Corv 2 RT COIN

N

-

Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
GND

GND

TP 00T O N<LXESC

ke 3w

the wires at pin 1, 2, A, or B to the 12V RTN terminal.
Same as pin A. \
Connect }k\\e +5V termihal on the power supply.

Connect to the red wire i\n\goiition 9 of the Control Interconnect Harness and to the red wire in the foot
pedal harness. '

Connect to the -5V terminal of the power supply. If -5V is not available, connect to the 12V RTN or the
5V RTN (GND) or leave it unconnected.
NOTE: If you do not have (or use) -5V, the maximum power to the speaker will be reduced by half.

Connect to the +12V terminal of the power supply.

Connect this wire to one side of the‘right 12V coin counter, Clip R19 on the gamé PCB if you use a sec-
ond coin counter. Note: Do not use 24V counters. Connect the + side to +5V or +12V on the power
supply, as appropriate.

Connect to the - terminal on the speaker.
Attach to the video display.
Attach to the video display.

Optional: attach to the N.O. terminal of the 1st or main service switch.

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

Connect to the BK wire of the foot pedal harness.
Connect to the common terminal of the switches.

NOTE

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

Table 1-3 JAMMA Pin and Wire Connections, Continued
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Installation

Tools Required

¢ Drill with a 1/2-inch and 5/16-inch drill bits
e Phillips screwdriver

e Flat-blade screwdriver

¢ Socket wrench set and ratchet

e 5/32" hex wrench

e Wire cutters and strippers

e Straight edge

* Squeegee

e X-ACTO™ knife

e Insulated wire connectors (if you are installing a
new JAMMA harness)

e Carbon paper
¢ Saber saw

¢ File

¢ Bandsaw

e Tape or glue

Road Riot 4WD Universal Kit

Inspecting the Kit

Check to see that you have all the parts listed in the
kit parts list in Table 1-2. If any part is missing or dam-
aged, contact your distributor with the Road Riot 4WD
kit serial number, part number, and description of the
missing or damaged parts, and date received.

Preparing the Cabinet for
the Kit Installation

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.

Figure 1-1 shows almost-all kit parts installed in a typi-
cal cabinet. Use this illustration as a guide while you
install the parts.

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

The four holes in the corners are not
shown in this iflustration. Drill these

NOTE
1.00" Dia. holes wherever space permits.
0.187" Dia.
(2 places)

) ______________________________ | .Y a4t
467"
§— 467" 4ﬂ
| 0.312" Dia.
0.75" —Pw g | (4 places)
150" — o «— I 1.75' Dia.
¢ 1177

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

Remove the following from the cabinet:
e Existing PCBs

e Game harness, if it is not Japan Amusement Ma-
chinery Manufacturers Association (JAMMA)-
compatible. Table 1-3 on the previous two
pages assumes you have an available game cab-
inet with a JAMMA harness installed in it.

+ Control panel decals, labels, and controls

e Side decals, graphics, and adhesive. If the cabi-
net sides are damaged, repair them before put-
ting on the new decals.

e Video display (monitor) shield, display bezel, at-
traction shield, and marquee.

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

Assembling the Control Panel

Parts Needed from this Kit

To assemble the control panel, you need the control
panel hole-cutting template, which is printed in Figure
1-3. Cut out the template sheet from this manual. You
will also need the following parts from the kit:

Clear cover for the control panel
Control panel decal

Green START button assembly
Red steering control decal
Control mounting bracket

Game instructions label

Steering control

Four #%-24 x %"-long black carriage bolts, flat wash-
ers, and nut/washer assemblies for the steering
control

Four #10-24 x %"-long black carriage bolts, flat
washers, and nut/washer assemblies for the corners
of the control panel cover

Installing the Parts

1.

3.

Using carbon paper, transfer the steering control
mounting pattern from the template to the control
panel. Save the template. Also refer to Figure 1-2 or
1-3 for the exact locations of all control-panel
holes.

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

Drill two %" holes in the metal control panel for the
start button’s mounting screws.

Installation

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

Lay the plexiglass cover over the top of the control
panel and mark the outside shape of the panel on
the plastic. Also mark the button holes as close as
possible to the locations shown on the template.

Lastly, mark 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.

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

WARNING
Wear safety glasses when drilling the plas-
fic control panel cover. Use care to avoid
shattering or chipping the plastic.

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

Saw out the large steering control hole and the
start button hole.

Drill the four %" holes that will be used to mount
the cover to the control panel and the holes to
mount the steering control and start button.

10. To prevent injury, carefully deburr all the edges of

11.

12.

13.

14.

the plexiglass cover.

Install the control panel decal on the control panel.
Use a sharp X-ACTO knife to trim the outside edge
and to cut out the holes for the controls. Mount the
instruction decal on the control panel.

Install the cover on the control panel with the four
3/4"-long carriage bolts, washers, and locknuts.

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

Install the start button assembly as shown in
Figure 1-1.

For maintenance and —

servicing informa-
tion on the steer-
ing control, re-
fer to Chapter 3
of this manual.




Installation

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 also need the following parts from the kit:

* Foot pedal assembly

e TFour fender washers and locknuts

Installing the Parts

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

2. Drill four %" corner holes and a 1%" 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 corner holes.

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

Connecting the JAMMA
Harness

1. If your game cabinet does not already have a JAM-
MA harness, install 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 tie wrap included
in the kit.

1-8
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CAUTION
You must install the JAMMA filter 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 harness to existing component harnesses.
Use crimp splices or butt soldering.

WARNING

Do not simply fie the wires together. If you
do, you could cause intermittent prob-
lems, loose connections, oxidation, or a
fire.

Connecting Power Wires

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

There is more than one wire for each voltage in
the JAMMA harness. Use more 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 only nega-
tive composite sync. If your video display
requires separate positive sync, see
Chapter 3 for alternative wiring.

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

Connecting Coin Door Wires

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

2. Connect one terminal of the door lamps to one of
the GND wires. Connect the other terminal of the
door lamps to the R wire supplying +5V.
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NOTE

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

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

Connecting the Control Wires

Connect the steering control harness and the start but-
ton harness to the JAMMA harness using crimp splices
or butt soldering, according to the information in
Table 1-3.

Grounding the Cabinet

Find the ground lead (green) of the 115V input power
line. Connect this lead in daisy-chain fashion to a bare
metal part of the coin door, 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 indicated
above.

Checking the JAMMA Connections

Before plugging in the game PCB, turn on the power
to the game, and check +5 Volts on pins 3, 4, C, and D
of the JAMMA connector; +12 Volts on pins F and 6;
and —5 Volts on pins E and 5.

Check that the video display and the attraction lamp
have power. Now turn off the power to the game.

Installing the Road Riot
4WD Board Set

After you have checked the power on the JAMMA con-
nector (above), install the Road Riot 4WD board set in
the cabinet, by following these steps and referring to
Figure 4-4:

1. Use the three #6-32 x %" long screws to connect the

game PCB to the PCB ground plane and mounting
plate.
2. Plug the JAMMA filter board onto the front of the

game PCB, and mount it to the ground plane using
one #0-32 x %" screw provided in the kit.

Installation

3. Use two #0 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
mounting 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
cable 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.

Installing the Bezel, Decals,
Labels, and Attraction
Assembly

The bezel, decals, labels, and attraction assembly are
shown assembled 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 ID label (part no. 038158-01) and
FCC compliance label (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 wrinkles in the artwork using a squeegee.
Allow the sides to dry.
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Installing the Attraction Assembly

Find the Road Riot 4WD attraction shield and the at-
traction panel film in the kit. Using the existing shield
as a 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
you 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 don’t agree, you can change
them both to medium by pressing both 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 option sel-
ting for “Discount to Continue” should be
set o 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 fo continue.

We highly recommend this increase in
price per play, fo maximize your return on
investment. However, this setting may not
suit all locations.

Maximizing Earnings

For maximum earnings, regularly maintain your Road
Riot 4WD 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 self-test.

Game Play

This section describes the features and driving of the
Road Riot 4WD™ game.

Road Riot 4WD Universal Kit

Introduction

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

Game Play

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

Controls in this game include a
start button, a gas pedal, and
a steering control with trig-
ger buttons.

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 object is hit. The cars can roll on their sides, fly end
over end, or even explode on impact.

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

Video graphics are digitized pictures of real-life 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
individually.

If two games are linked, there are several incentives
for two-player simultaneous play. Two players can
compete head-to-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 a linked game, there is one less computer-con-
trolled car to beat. Two players can cooperate to beat
the opponent cars.
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NOTE
Place the foot pedal as low as
possible against the bottom
right corner of the cabinet.

A

ATARI

GAMES

FOOT PEDAL HOLE PATTERN

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

Installation
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CHAPTER 2

SelfTest

INTRODUCTION

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

the condition of the 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 equipment to perform the der they appear in the self-test.

K/

self-test. % You should per- Table 2-1 lists all of the self-test

form the self-test when you screens and their purposes.
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Entering and Exiting s o
the Self-Test ADJUST VOLUME

To enter the self-test, turn on the self-test switch on GAME STATISTICS
the bracket located inside the coin door (if you wired COIN OPTIONS
your kit that way). The JSA TII Audio PCB also has a GAME OPTIONS
self-test switch on it. These two switches are wired in ALPHA TEST
; i i B} MOTION OBJECT TEST
parallel, meaning that you can use glther one indepen PLAYFIELD TEST
dently. Exit the self-test by switching off any of the
self-test switches. SWITCH TEST
COLOR TEST
Self-Test Menu CONVERGENCE TEST
SOUND TEST
Choose which test or screen you want to see from this ‘D\g:fg% mﬂEsm
menu, shown in Figure 2-1. Move up and down the DSP LINK TESTS
list by pressing the left and right triggers; the corre- COMPLETE RAM/ROM TEST
sponding test is highlighted in blue. Choose the screen 0S: 13 NOV 1991 17:45:25
by pressing the START button. PROG: 13 NOV 1991 15:49:45

TRIGS = SELECT - START = DO TEST

Adjust Volume

Adjust the volume of the game using this screen,
shown in Figure 2-2. Control the volume by pressing the gas pedal. Save the new volume and return to the
the left and right triggers; the volume number increas- self-test menu by pressing the START button.

es or decreases. To restore the old volume level, push

Screen Use or Purpose

Figure 2-1 Self-Test Menu Screen

Adjust Volume Adjusts the volume.
Game Statistics Screen Displays the game statistics.
Coin Options Screen Use to set and check the coin options settings.
Game Options Screen Use to set and check the game options settings.
Alpha Test Screen Use to test for clarity of characters.
Motion Object Test Screen Use to test the movement and color of game objects.
Playfield Test Screen Use to check the playfield displays.
Switch Test Screen Use to display the functioning of the game switches and controls.
Color Test Screen Use to check the video display color circuits.
Convergence Test Screen A series of screens to check and adjust display convergence.
White Convergence Screen Use to check and adjust video display convergence of red, blue, and green.
Violet Convergence Screen Use to check and adjust video display convergence of red to blue.
Green Convergence Screen Use to check and adjust video display convergence of red and blue to green.
Sound Test Screen Use to check the audio circuits.
ASICB5 Test Screen Use to test comm port, checksum, and internal RAM.
DSP Comm Tests Screen Use to check the communications hardware (works only if you have installed the
optional fink kit).
DSP Link Test Use to test the transmitting and receiving of data between two linked games (works
only if you have installed the optional link kit).
Complete RAM/ROM Test Screen Use to check the all RAMs and program ROMs.

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

VOLUME: 15

RV IREELERA R LA R T

USE TRIGGERS TO CHANGE VOLUME
PUSH PEDAL TO RESTORE OLD VOLUME
PUSH START TO SET NEW VOLUME AND EXIT

Figure 2-2 Adjust Volume Screen

Game Statistics

Use the information shown on the statistics screen, in
Figure 2-3, and on the histogram screens to keep track
of your game use and maximize your profits. Record
the information on the Road Riot 4WD statistics page
in the back of this manual. The statistics are collected
from the last time the statistics were cleared. You can
clear the statistics by pressing both triggers at the same
time. Press the START button to leave this screen and
go to the histograms.

e [Ieft Coins show the number of coins counted in
the left coin mechanism.

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

e Aux Coins shows the number of coins counted on
the auxiliary coin input.

e New Games is the number of new games played.

Statistics

Left Coins H 1533
Right Coins.;, ¢ 1838
Aux Coins H 0
New Game : 9433
Continuation = : 3872
Frée Games H 42
idle Time : 15964
Active Time 2 9487
Solo Time H 3112
Linked Time : 9487
Error-Count A
Total Credits 128
Total Coins E 3371

PRESS BOTH TRIGS
TO CLEAR STATISTICS

PRESS START FOR HISTOGRAMS

Figure 2-3 Game Statistics Screen

Self-Test

e Continuation is the number of continued games
played.

e Free Games is the number of free games played if
Coin Options is set to free games.

e Idle Time shows the number of minutes the game
was not being played.

e Active Time is the number of minutes the game was
being played in any mode.

s Solo Time is the number of minutes a race was be-
ing held in single-player mode.,

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

.o Error Count shows the number of errors counted in

the erasable memory. If you have an error count,
the statistics may be wrong. If you consistently
have errors counted for several weeks, replace the
EEROM at 38F.

Histograms

The histograms are two screens that contain informa-
tion about the game. Press the START button to move
to the next histogram. To clear all histograms, press
both triggers while displaying the last histogram
screen. Press START to exit from the last screen.

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

Coin Options

Check and select the coin options on this screen,
shown in Figure 2-4.

To 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 COINS1-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
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Option Settings

Difficulty Level*

Medium v Easy Easier Easiest

Road Riot 4WD Universal Kit

Explanation

Establishes degree of game difficulty.

Hardest Harder Hard Medium Hard

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

Music in Attract Yes v/ No Lets you choose whether or not to play music in the
attract mode.

Clear High Score Table Yes No v/ Lets you clear the high score table.

Auto High Score Reset FEnablev Disable Automatically resets the high scores to the factory de-

faults after 2000 games, unless a player has entered
his initials within the previous 200 games.

*If you have linked two games together, you must set both players to the same difficulty setting or the game will not func-
tion properly after turning on the power. If the settings don't agree, you can change them both to medium by pressing both
START buttons at power-up. You can also use the Game Options screen in the self-test to change the setting.

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

Table 2-2 Game Option Settings

settings are shown in green. To change a setting, use
the left trigger. To save the new settings, press the
START button. This returns you to the select test
screen. If you want to keep the original setting, al-
though you have changed it, press the pedal. This
brings back the original factory setting. Use the START
button to exit.

The coin option settings and factory defaults 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 trigger.
Change the option in yellow type. The factory default
settings are shown in green. To change a setting, press
the left trigger. To save the new settings, press the
START button. This returns you to the select test
screen. If you want to keep the original setting, al-
though you have changed it, press the pedal. This
brings back the original setting. Use the START button
to exit.

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

Alpha Test

The alpha test consists of a series of screens that you
use to test the clarity of characters. Figure 2-6 shows
the first of the alpha test screens.

GAME OPTIONS
(DEFAULTS IN GREEN)

IFFICULTY LEVEL:
MEDIUM

LMUSIC IN ATTRACT:

LEAR HIGH SCORE TABLE:
NO

TO HIGH SCOBE RESET:
ENABLE

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 2-5 Game Options Screen

The screens display all 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 button to exit.

Motion Object Test

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

Select the test function with the START button. Use the
pedal or steering control to move objects, change pic-
tures, and change object size. Press the START button
to move to the next test or exit.
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Option Settings 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

to continue a game.

Game Cost 2 coins 1 credit ¢/ Sets the number of coins required for one credit.

8 coir.{s- 1 credit

Bonus for Quantity Buy-in None v/ Lets you choose various levels of honus coins or no bonus.
2 coins give 1 (extra coin)
3 coins give 1
3 coins give 2
4 coins give 1
4 coins give 2
4 coins give 3
5 coins give 1
5 coins give 2
5 coins give 3
6 coins give 1
6 coins give 2
6 coins give 3
7 coins give 1
7 coins give 2
7 coins give 3
8 coins give 1
8 coins give 2
8 coins give 3
9 coins give 1
9 coins give 2
9 coins give 3

Right Mech Value 1 coin counts as 1 coin v/ Is the number of coins each coin counts as 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

v Manufacturer's recommended settings. These settings 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 left/-
right to see horizontal movement on the screen. Hold
the right trigger button while moving the control
left/right to see vertical movement. Press the START
button to exit the test.

Switch Test

The switch test allows you to display the status of the
game switches and controls. The switch test screen ap-
pears in Figure 2-9. The items tested are:

e Steering wheel left/right move-
ment

e Foot pedal potentiometer
e Left trigger switch
e Right trigger switch

e Start switch and start
lamp

As you activate each switch

or 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 hamess is unplugged, you must recali-
brate the controls. Follow this procedure to do the cal-
ibration:

1. Press the right trigger and start button simultane-
ously. The numbers after WHEEL and PEDAL on the
screen will change.

2. Turn the steering control to its right limit, and hold
it there for 4 seconds. Then turn it to its left limit
and hold it there for 4 seconds.

Road Riot 4WD Universal Kit

SWITCH TEST
WHEEL RIGHT/LEFT: . so—
PEDAL.: ——  AF1E

WHEEL
PEDAL

LIMITS:

(13, 7F, EC)
(AE, GA,27)

LTRIG RTRIG START

PRESS RTRIG AND START TO RESET
PRESS LTRIG AND RTRIG TO EXIT

Figure 2-9 Switch Test Screen
3. Press and hold the foot pedal for 4 seconds.

4. Simultaneously press both triggers to save the cali-
bration and exit from the switch test. Do not sim-
ply turn the self-test switch off to exit 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 to
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 at the top, followed by light blue, purple,
and white

COLOR TEST

RTRIG=NEXT S

Figure 2-10 Color Test Screen
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3. Solid red
4. Solid green
5. Solid blue
6. Solid white
7. Solid gray

If the screens do not match this description, adjust the
video display as described in the video display man-
ual. Press the START button to exit.

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 violet and green
screens, press the right trigger. Press the START button
to go to the test select screen.

Check the following on the screens:

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

e 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 to 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

SelfTest

SOUND TEST

3.4 510
17 18 19 20
27 - 28 29 30
37 38 39 40
47 48 49 50
57 58 59 60

4YTST
4

NUMBER OF SOUNDS. ' 61
SOUND CPU STATUS - : GOOD
USE WHEEL TO SELECT SOUND
RTRIG = PLAY LTRIG = STOP

COIN MECH SWITCHES : LEFT RIGHT

0 0

Figure 2-12 Sound Test Screen

ASICO65 Test

Use the ASICO5 test screen to 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, a 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.

ASIC65 TEST

TEST COMM PORT
GET CHECKSUM
INTERNAL RAM TEST

START = NEXT TEST

Figure 2-13 ASIC65 Test Screen
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DSP Comm Tests and DSP
Link Tests

NOTE
These tests only apply if you have in-
stalled the optional link kit, to link two up-
right game cabinets together. The Comm
Link board is part of the link kit.

Each of these two main tests has several sub-tests that
are selected from menus. These two 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 to black and white or gray or if no mes-
sage appears, the RAM is bad; you will need to replace
it. If the ROM is bad, the

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

Press the START
button to exit.




CHAPTER 3

Troubleshooting
and Maintenance

INTRODUCTION

This chapter con-

tains troubleshoot-
ing tables and repair BN, ‘
procedures for your m
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-

circuit boards, and a

list of ROM-caused

N A problems, with spe-

0 o
g, o

cific ROMs to check

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

and foot pedal controls.
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Problem Suggested Action

Coin Mechanism Problem 1. Check the wiring to the coin mechanism.
2. Check the voltage to the + side of the mechanism.
3. Test the coin mechanisms with the sound test screen in the seli-test.

Check the harness and connectors.

Perform the self-test.

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

Game Play Problem

Ao

Steering/Foot Pedal Problems 1. Have the controis been lubricated with the correct type of lubricant? If not, lubricate
them shown in Figures 4-2 and 4-3.

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

Sound Problem 1. Is the speaker volume turned up? (Volume is adjusted digitally in the self-test.)
2. Check the voltage on the JAMMA connector.
3. Check the wiring from the PCB to the speaker.
4. Check the voltage level to the PCB. See Table 3-2, Voltage Inputs and Test Points.
5. Replace the speaker.

Video Display Problem

Screen is dark. 1. Is the game plugged in?
2. Isthe game turned on?
3. Are the connections good?
4. |s the line fuse good?
5. lIs the display brightness turned up?
6. Are the solder connections on the line filter and
transformer good?

7. Is the JAMMA connector on the PCB tightly con-

nected?

8. Check all of the items below. If you answer no to any guestion,
you have a problem with the video display, not with the game cir-
cuitry. See your video display service manual.

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 voltage 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 Volts.)

10.If the level is not correct, check the connectors and the harness.

Only a colored screen appears. You probably have a serious RAM problem,

Display area wavers or 1. Do you have correct power voltage to the video display PCB?

is too small. 2. Do you have correct high voltage to the video display?

Picture is wavy. 1. Is the monitor ground connected to the monitor?
2. Are the sync inputs connected properly?

Picture is upside down. When you serviced the display, you connected the wires incorrectly. Switch the
horizontal or vertical yoke wires on the display.

Convergence, purity Use the screens in the self-test to adjust the video display. Use the adjustment

or color problems. procedures in your video display manual.

Picture is not centered. Use the centering procedures in your video display manual.

Table 3-1 Troubleshooting Table
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Troubleshooting and Maintenance

Voltage Test Point or LED Source and Purpose

+5+ 0.25VDC +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.
CR9 LED (JSA Audio Il PCB) Lights when the +12 V supply is good.
CR3 LED (JSA Audio Il PCB) Lights when the =5 V supply is good.

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

circuitry.
-5V —VOP (pin 11 of LM324) -5V 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 objects or
playfield is wrong.

Graphics ROMs

Playfield: 20C-22C, 20D-22D. Motion
Object High: 25-93. Motion Object Low:
2P-9P. Alphanumerics: 22J

Garbage on screen; program doesn’t work.  Processor 14B/C
Program ROM 0 8C, 8D

Game program is erratic. Program ROM 1 aC, 9b

No sound or erratic sound. Audio 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 sync, 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 table 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 control is shown in Figure 4-2. If you
want to repair the X-Y steering control, disassemble it
by removing it from the control mounting bracket
{pod) on the control 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 B
5 GND 11 Positive H sync

6 Blue

Table 3-4 Atari Games Video Connector
Pin Assignments



Troubleshooting and Maintenance

Removing and Replacing
the Foot Pedal Assembly

The foot pedal assembly is shown in Figure 4-3. If
you want to repair the foot pedal, disassemble it by
removing it from 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 test in the self-test procedure. If
you have a ROM problem, see Table 3-3. If you see

Road Riot 4WD Universal Kit

only a colored screen and cannot
enter the self-test, see Table 3-4.
For the location of all the ROMs
and RAMs on the game PCB, see
Figure 4-5



CHAPTER 4

~ Parts Ilustrations

INTRODUCTION

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 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 frong cover of this manual.



Parts Hlustrations Road Riot 4WD Universal Kit

Items Not Shown:

047853-01
Controi Mounting Bracket
175014-1050
#1/4 Flat Washer
(4 places)}
177010-244
#1/4-20 Polymer Hex Locknut
(4 places)
75-5512B
#1/4-20 x 3/4” Carriage Bolt
(4 places)

A049454-03
Steering Control
Assy. (w/o shaker)
049319-02

Red Steering Control Decal
75-07002

#1/4 Fender Washer

(4 places)

177010-244

#1/4-20 Polymer Hex Locknut
(4 places)

176038-4412

#1/4-20 Countersunk Screw
(4 places)

160060-002
Green Sq.
Button Assy.

Control Pane!

049777-01

4-2

Display
Shield

Control Panel Decal

Black Bezel  Attraction Shieid Attraction Film

T-10 Tamper-proof TORX Key

A047964-01 038158-01
Control Interconnect Product [.D. Label

Harness Assy 039450-01

141026-001 FCC Compliance Label
Ferrite Bead 178126-002

(2 places) 5/32" Tamper-Proof Hex Key Driver
178328-001 178032-002
T-20 Tamper-proof TORX Key #10-24 Wire & Cable Tie
049774-01 047205-01 049775-01 178328-002 TM-373

Road Riot 4WD Universal Kit

Installation Instructions

049970-01
Instruction Label

175014-1040
Flat Washer
(4 places)
177026-0040
#10-24 Nut/Washer Assy.
(4 places)

75-5112B
— #10-24 x 3/4" Carriage Bolt

(4 places)

047209-01

Control Panel Cover

Control panel in closed position

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

049776-01
Side Panel Decal
(2 places)

A049813-01

Road Riot 4WD Board Set
049866-01

PCB Ground Plane
and Mounting Plate
72-6612F

#6-32 x 3/4"
Pan-Hd Screw

(3 places)
175004-706

Fiber Washer

(2 places)
175014-1025

#6 Flat Washer

(4 places)

|| A047292-01
JAMMA Filter Board Assy.
178020-812
Spacer

(2 places)
72-6624S8

#6x 11/2" Screw
(2 places)
175015-0113

#6 Lock Washer

(4 places)
72-1606F

#6-32 x 3/8” Screw

A043825-02

Foot Pedal Assy.
177010-244
#1/4-20 Polymer
Hex Locknut

(4 places)
75-07002

1/4 Fender Washer
(4 places)




Road Riot 4WD Universal Kit

Parts Hlustrations

043830-01 043828-01
Pedal Tread Pedal Shaft
178012-006
1/2" Shaft Retaining Ring
(2 piaces)

043827-01
Pedal

043832-01
Stop Shaft

76-080802B

I 107027-001
Lithium Grease

178012-002
| 1780120 | A043943.01
1/4" Retaining Ring . Foot Pedal Harness Assy
(2 places)

043826-01
Frame
178065-100
4" Tie Wrap
-
h \ 72-8808
: #8-32 x 1/2" Soc-Hd Screw
75-918S
19-9026 $ #8-32 Hex Nut

5K Potentiometer

043829-02

Lubricate on the Bearing Link
f the fo ings.
e of the four bearing (4 places)
043829-02
Link Bracket
043691-01
Return Spring 75-048C
(2 places) #8 Split Lock Washer
043833-01 (2 places)
Spring Sleeve 72-1806F
(2 places) #8-32 x 3/8" Pan-Hd Screw
(2 places)

Figure 4-2 Foot Pedal Assembly
A043825-02 D



Parts Illustrations

4-4

Road Riot 4WD Universal Kit

178247-003 178248-001
Switch Bracket Trigger

160026-001
Snap Switch

160050-001
Switch Trigger

72-1408S
4-40 x 1/2 Pan-Hd. Screw
(2 places)

178249-104
Left Cover

178249-103
Right Handle Cover

Figure 4-3 X-Y Steering Control Assembly
A049454-03 B



Road Riot 4WD Universal Kit

Parts Illustratrations

NOTE: The Shaft is part of the
Frame Weldment (049452-01).

171100-002
Left Hand Kit Assy.

049452-01
Frame Weldment

049455-01
Cover

- -
-~

176041-3608 047476-01
632 x 112 Tamperproc Potentmete

Button-Hd. Screw Br: Cok t

(4 places) acke

106007-001
290 Green 119008-1001

Loctite Adhesive | 5K Ohm Potentiometer

P Lithium Grease

\
i .
. - .
| | 047475-01
Centering Plate
72-CT604

048861-01

X-Y Steering Mod Screw
106007-001

Loctite 290 Green Adhesive

047485-01
0O-Ring Stop
178223-006

549 1.D. x .103W
(2-133) O-Ring
(2 places)

049758-01 &
Base Flange Bearing S
107027-001

72-CT604
6-32 x 1/4 Washer
Hex-Hd. Screw
(2 places)

72-8012

10-32 x 3/4" Socket-
Hd. Cap Screw
175007-001

#10 Flat Washer

(2 places)

A049462-01
Shaker Control Harness Assy.

76-081202

.750 Bearing
107027-001
Lithium Grease Lubricant

| 178294-0606

6-32 x 1/4 Washer
Hex-Hd. Screw
(2 places)

175002-001
.750 Dia.
Large Washer
175005-005

.762 x .010 Shim
Flat Washer
178012-001

.750 Retaining
Ring

| 50 Tubing

047482-01
Shaft Weldment

047488-01

Pivot Shaft Torsion Spring
178027-001

779 Nyogel Lubricant

047487-01

Spring Catch

178181-7806

#8 Clearance Steel Spacer
(2 places)

| 047479-01
| Pot. Bushing

171100-001
Right Handle Kit Assy.

177000-138

8-32 Hex Nut

72-8808

8-32 x 1/2 Socket-Hd. Cap Screw

Figure 4-3 X-Y Steering Control Assembly, Continued
A049454-03 B
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Parts Tllustrations Road Riot 4WD Universal Kit

( NOTE

ltems marked with a % are not
part of this Board Set Assembly.
Circled numbers refer lo assem-
bly steps described on page 1-9.
Steps 5 and 6 are not shown in

© |72-6624S o
this illustration. 6x 1 1/2" Screw
(2 places)
A049757-03 | 1_75004-706 .
Road Riot 4WD PCB Assy. | Fiber Washer
(2 places)
178020-812 «
178278-612 :
#6-32 x .75" Nylon Standoff #6 x 13/16" Spacer
(2 places) (2 places)
177000-536
#6-32 Nylon Hex Nut
(2 places)

A048974-08
JSA Il PCB Assy.
(ROM version)

178171-1612
#6-32 x .75 Alum. 1/4"
Round Standoff

72-1606S

#6-32 x 3/8" Pan-Hd. Screw
J (2 places)

175017-3013

#6 Split-Lock Washer

(2 places)
175014-2021
72-6608S5 o (@B #6 Flat Washer
#6 x 1/2" Screw | 72-1612F » | (2 places)
(2 places) #6-32 x 3/4" Lg. Screw
(3 places)

175015-0113 o

A049292-01 | @
#6 External Tooth Washer

JAMMA Filter Board Assy.

72-1606F + (3 places)
#6-32 x 3/8" Screw 049866-01 175014-1025 o
175015-0113 PCB Ground Plane #6 Flat Washer

#6 External Tooth Washer & Mounting Plate (3 places)

175014-1025 «
#6 Flat Washer

Figure 4-4 Road Riot 4WD Board Set Assembly
A049813-01 B
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if so, it should have a modification

-meg. ROM at location 25.

Your Road Riot 4WD Game PCB probably has one 4
wire that connects 2P pin 22 to 11S, pin 3. However, your Game

NOTE.

-meg. EPROMSs at Jocations

PCB may instead have four 1
the game PCB.

2S through 58. In that case, you should have no modification wire on

Figure 4-5 Road Riot 4WD Game PCB Assembly
A049757-02 A
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Figure 4-6 JSA (JAMMA Stand-Alone Audio) Il PCB Assembly
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[:IHKI GHRLS © 51 JRMAH £ ILTER PLB AUG/Z9Z-01

®© b
N c4e

c23

-]
o~

440022

4dogze

440022

44042

44042

440022

4d0022
44042
44042

440022

—

440022

440022

~— C24
-

- a

ci

-t

Figure 4-7 JAMMA Filter PCB Assembly
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CHAPTER 5

Schematic
Diagrams

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

JSA 1T (audio) PCB.

INTRODUCTION

The game PCB and
JSA TII PCB assem-
bly drawings are
illustrated in Chap-
ter 4, Parts Tllustra-

tions.



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

Road Riot 4WD Universal Kit
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APPENDIX

(slossary

AC

Alternating current; from zero it rises to a
maximum positive level, then passes
through zero again to a maximum negative
level.

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

ADDRESS

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

ANALOG

Measurable in an absolute quantity (as op-
posed to on or off). Analog devices are vol-
ume controls, light dimmers, stereo ampli-
fiers, etc.

ANODE
The positive (arrow) end of a diode.

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

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

ASTABLE

Having no normal state. An astable device
will free-run or oscillate as long as oper-
ating voltage is applied. The oscillation fre-
quency is usually controlled by external
circuitry.

AUXILIARY COIN SWITCH

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

BEZEL

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

BIDIRECTTIONAL
Able to send or receive data on the same
line (e.g., the data bus of a microprocessor).

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

BIT
A binary digit; expressed as 1 or 0.

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

BLOCK DIAGRAM

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

BUFFER

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

2. A device used to supply additional
drive capability.

BUS

An electrical path over which information is
transferred from any of several sources to
any of several destinations.

CAPACITOR

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

CATHODE
The negative end of a diode.

CHIP

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

CLOCK

A repetitive timing signal for synchronizing
system functions.

COINCIDENCE
Occurring at the same time.

COIN COUNTER

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

COIN MECHANISM
A device on the inside of the coin door that
inspects the coin to determine if the cor-
rect coin has been inserted.

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 necessary to keep the
display in synchronization with
the game circuitry.
COMPOSITE VIDEO
Complete video signal from the
game system to drive the display circuitry,
usually comprising H SYNC, V SYNC, and
the video.
CREDIT
One play for one person based on the game
switch settings.

CRT
Cathode-ray tube.

DATA

General term for the numbers, letters, and
symbols that serve as input for device pro-
cessing.

DARLINGTON

A two-transistor amplifier that provides ex-
tremely high gain.

DC

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

DEFLECTION YOKE
Electromagnetic coils around the neck of a
cathode-ray tube. One set of coils deflects
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the electron beam horizontally and the oth-
er set deflects the beam vertically.

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 and memory.

DOWN TIME

The period during which a game is mal-
functioning or not operating correctly due
to machine failure.

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

can be changed by the applica-
tion of high voltage.

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

GATE

1. A circuit with one
output that 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 to be attached to a
piece of equipment.

HEXADECIMAL

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

IMPLODE

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

1/0

Input/Output.

gl-2

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 Q) value at the node of a
logic element or integrated circuit during a
particular time. Also called the logic level.
The list below shows the voltage levels cor-
responding to the logic states (levels) in a
TTL system.
Logic 0, Low = 0 VDC to +0.8 VDC
Grey Area (Tri-State Level) =

+0.8 VDC to +2.4 VDC
Logic 1, High = +2.4 VDC to +5 VDC

MULTIPLEXER

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

NMI

Non-maskable interrupt.
NMI is a request for service
by the microprocessor from
external logic. The micropro-
cessor cannot ignore this
interrupt request.

PAGE

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

PCB
The abbreviation for a printed-cir-
cuit board.

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

POTENTIOMETER

1. A resistor that has a continuously 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 a known voltage.

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

RASTER-SCAN DISPLAY

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

RETRACE

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

RESISTOR

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

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

SIGNATURE ANALYSIS

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

TROUBLESHOOT
The process of locating and repairing a
fault.

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

WATCHDOG

A counter circuit designed to protect the
microprocessor from self-destruction if a
program malfunction occurs. If a malfunc-
tion does occur, the counter applies contin-
uous pulses to the reset line of the micro-
processor, which causes the microprocessor
to keep resetting.

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

ZENER DIODE

A special diode used as a regulator. Tts main
characteristic is breaking down at a speci-
fied reverse-bias (Zener) voltage.
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