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Mazjor Havoc Major Havoc lustrated Parts Lists

Major Havoc PCB Assembly
Parts List, continued
T I 1 f C t t Designator Description Part No.
a e O On en S H/) 40 Contact, Medium-Insertion-Force 1C Socket 79-42C40
/K 40 Contact, Medium-Insertion-Force IC Socket 79-42C40
Set Up iL 28 Contact, Medium-Insertion-Force 1C Socket 79-42C28
. IM/N 28 Contact, Medium-Insertion-Force 1C Socket 79-42C28
HowtoUse ThisManual . ........ ... ... .. ... . ... .ciiiiieeanaanns 11 IN/P 28 Contact, Medium-Insertion-Force IC Socket 79-42C28
GamME OVEIVIEW . . ittt et e e s 13 1Q 28 Contact, Medium-Insertion-Force IC Socket 79-42C28
NEeW FEalUIES . . .. ..ottt e s 1-3
Installation Requirements . . 13 25 24 Conuct, Medium-Insertion-Force IC Socket 79-42C24
Inspecting the Game 1-4 GH 28 Contact, Medium-Insertion-Force IC Socket 79-42C28
Yol Plug Selecti CoC dF """"""""""""""""""""" 4 6J/K 28 Contact, Medium-Insertion-Force IC Socket 79-42C28
.tagc- ug § ectionandFuses .. ..., ... ... . ..l 1- 6K/L 28 Contact, Medium-Insertion-Force IC Socket 79-42C28
Switch Locations .15
Selecting the Coin, Credit,and Game Options . ......................- 16 6LM 40 Contact, Medium-Inscrtion-Force IC Socket 79-42C40
6M/N 40 Contact, Medium-Insertion-Force IC Socket 79-42C40
JEIF 24 Contact, Medium-Insertion-Force IC Socket 79-42C24
Self Test 8P 24 Contact, Medium-Insertion-Force IC Socket 79-42C24
SEIETESt DHSPLAYS . . . o . v e ettt et e e e e e 22 9PIQ 40 Contact, Medium-Insertion-Force IC Socket 79-42C40
SelfTest Trouble Analysis 2-8 9QR 40 Contact, Medium-Insertion-Force IC Socket 79-42C40
95 28 Contact, Medium-Insertion-Force IC Socket 7942C28
12N 40 Contact, Medium-Insertion-Force IC Socket 79-42C40
Maintenance 13Q 24 Contact, Medium-Insertion-Force IC Socket 79-42C24
Cleaning ReQUITEMENtS . .. ... ... .. ittt it 3-2 Switches
OpeningtheControlPanel ......... ... ... ... ... iiiiiiins 3-2 SW1, SW2 8Toggle DIP Switch Integrated Circuit 66-118PIT
Pushbutton Leaf Switches 3-2
Removing the Roller Control Assembly . . ... .......... ..ot 3-2 Transistors
Roller Control MaintenancCe . . .......ovviviiv i nes 32 Q6 Type-2N3904 Transistor 34-2N3904
Reassembling the Roller Control Assembly . 3-5 Q7. Q8 Type-2N3906 Transistor 34-2N3906
Replacing the Couplet PCBAssembly .. .........................o..n 3-5 Q9 ‘Type-2N3904 Transistor 34-2N3904
Light and Speaker Board Assembly . ... ... ... ... ..o 3-5 Q10 Type-2N3906 Transistor 34-2N3906
Lower Speaker .. 36
. Qit Type-2N3904 Transistor 34-2N3904
Re'qovmg thg (}RT Assembly . ... ... s 3-8 QR Type-2N3906 Transistor 34-2N3906
Wiring the Utility Panel Controls . . ... ........... ... ... ooiaeinnn. 3-8 Q13 Type-2N3904 Transistor 34-2N3904
Ql4 Type-2N3906 Transistor 34-2N3906
Ilustrated Parts Lists Q15 Type-2N3904 Transistor 34-2N3904
For a list of all illustrations in this manual, see following page Qe-Qi8 YpeZN6044 Transistor 34-2NGo4d
Miscellaneous
Y1 10-MHz Crystal 90-123
Y2 12.096-MHz Crystal 144000-001
Test Point (Acceptable substitute is part number 020670-001) 179051-002
Nylon Snap-In Fastener 81-4302
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Major Havoc PCB Assembly
Parts List, continued
Designator Dcscription Part No.
R91 2.2k, £5%, % W Resistor 110000-222
R92 4.7k}, £+5%, % W Resistor 110000-472
R93 10k, +5%, % W Resistor 110000-103
R95 2.2k, +5%, % W Resistor 110000-222
R96 22kQ, 5%, % W Resistor 110000-223
R97 68Q, 5%, % W Resistor 110000-680
R98-R102 1kQ, +5%, % W Resistor 110000-102
R103 5.6 k@, 5%, % W Resistor 110000-562
R104, R105 1k, +5%, % W Resistor 110000-102
R106 10kQ, £5%, % W Resistor 110000-103
Ri07, R108 1000, +5%, % W Resistor 110000-101
R109 1kQ, +5%, % W Resistor 110000-102
R110 5.6kQ, +5%, % W Resistor 110000-562
Rl 10k, £5%, % W Resistor 110000-103
R112 1kQ, +5%, % W Resistor 110000-102
R113, R114 1008, +5%, % W Resistor 110000-10t
R1I5 1kQ, +5%, % W Resistor 110000-102
RI16 5.6k, £5%, % W Resistor 110000-562
R117 10k2, +5%, % W Resistor 110000-103
RII8 1k, +5%, % W Resistor 110000-102
RI119, Ri20 100Q, +5%, % W Resistor 110000-101
RI21-R123 47049, +5%, % W Resistor 110000-471
RI24-R126 1kil, +5%, % W Resistor 110000-102
RI27-R134 10k, +5%, % W Resistor 110000-103 |
R135 1k, +5%, % W Resistor 10000-102
RI136 39k, 5%, % W Resistor 110000-393
R137 18k, +5%, % W Resistor 110000-184
R138 39k, +5%, % W Resistor 110000-393
R139 10k8, +5%, % W Resistor 110000-103
Ri40 1k, +5%, % W Resistor 110000-102
Ri41 39k, £5%, % W Resistor 110000-393
Ri142 18kQ, +5%, % W Resistor 110000-184
R143 39k, +5%, % W Resistor 110000-393
R144, R145 22 k0, +5%, % W Resistor 110000-223
R146, R147 10 kQ, +5%, % W Resistor 110000103
R148, R149 2.2k, +5%, % W Resistor 110000-222
R150-R153 3.3k, +5%, % W Resistor 110000-332
R154-R157 1k, £+5%, % W Resistor 110000-102
RI58 100 k2, +5%, % W Resistor 110000-104
RI59, RI60 1k, £+5%, % W Resistor 110000-102
R171-R177 1k, +5%, % W Resistor 110000-102
R178-R185 10 k2, +5%, % W Resistor 110000-103
1A 24 Contact, Medium-Insertion-Force IC Socket 79-42C24
1F 40 Contact, Medium-Insertion-Force IC Socket 79-42C40
(continued on next page)
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Safety Summary

The following safety precautions apply to all game operators and service personnel. Specific
warnings and cautions will be found throughout this manual where they apply.

A WARNINGS A

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 until it has been in-
spected and properly grounded. This game should only be plugged intoa grounded 3-wire
outlet. If you have only a 2-wire outlet, we recommend you hire a licensed electrician to in-
stall a grounded outlet. Players may receive an electrical shock if the control panel is not prop-
erly grounded! After servicing any parts on the panel, check that the grounding clip is firm-
ly secured to the metal tab on the inside of the control panel. Only then should you lock up
the game.

AC Power Connection. Before connecting the game to the AC power source, verify that
the proper voltage-selection plug is installed on the game’s power supply.

Disconnect Power During Repairs. To avoid electrical shock, disconnect the game from
the AC power source before removing or repairing any part of the game. When removingor
repairing the video display, extra precautions must be taken to avoid electical shock because
high voltages may exist within the display circuitry and cathode-ray tube (CRT) even after
power has been disconnected. Do not touch internal parts of the display with your hands
ot metal objects! Always discharge the high voltage from the CRT before servicing this area
of the game. To discharge the CRT: Auach one end of 2 large, well-insulated, 20-kV jumper
to ground. Momentarily touch the free end of the grounded jumper to the anode by sliding
it under the anode cap. Wait two minutes and discharge the anode again.

Use Only ATARI Parts. To maintain the safety integrity of your ATARI game, do not use non-
ATARI parts when repairing the game. Use of non-ATARI parts or other modifications to the
game circuitry may adversely affect the safety of your game, 2nd injure you or your players.
Handle Fluorescent Tube and CRT With Care. If you drop a fluorescent tube or CRT
and it breaks, it may implode! Shattered glass can fly six feet or more from the implosion.

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 replaced in fuse type, volt-
age 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. Note that they are keyed to fit only one way. If they do
not slip on easily, do not force them. A reversed connector may damage your game and void
the warranty.
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Iliustrated Parts Lists

Parts List, continued

Designator Description Part No.

R28 1k, £5%, % W Resistor 110000-102
R29, R30 8209, +5%, % W Resistor 110000-821
R31, R32 75 kB, £1%, % W Resistor 110003-752
R33 10k, +5%, % W Resistor 110000-103
R34 10 k? Horizontal Trimming Potentiometer 119002-103
R35 10k, +5%, % W Resistor 110000-103
R36 2.7k, +5%, % W Resistor 110000-272
R37 150k, +5%, % W Resistor 110000-154
R38 2 k@2 Horizontal Trimming Potentiometer 119002-202
R39 10 k@2 Horizontal Trimming Potentiometer 119002-103
R40 2.5 mA, 8 V Varistor 110004-001
R43 100Q, +5%, % W Resistor 110000-101
R44, R45 8209, +5%, % W Resistor 110000-821
R46, R47 75K, +1%, § W Resistor 110003-752
R48 10 k@ Horizontal Trimming Potentiometer 119002-103
R49 10kQ, +5%, % W Resistor 110000-103
R50 2 k@2 Horizontal Trimming Potentiometer 119002-202
R51 10kQ, +5%, % W Resistor 110000-103
R52 150 k@, +5%, % W Resistor 110000-154
RS3 2.7k, +5%, % W Resistor 110000-272
R54 2.5 maA, 8V Varistor 110004-001
RS5 10 k@ Horizontal Trimming Potentiometer 119002-103
R58 1009, +5%, % W Resistor 110000-101
R59 2.2k, £5%, % W Resistor 110000-222
R60 470Kkf), £5%, % W Resistor 110000474
R61 1k, £+5%, % W Resistor 110000-102
R62 2.2k, +5%, % W Resistor 110000-222
R63, R64 7.5kQ, +1%, § W Resistor 110003-752
R65 39KkQ, +5%, % W Resistor 110000-392
R66 15 k@, +5%, % W Resistor 110000-153
R67 1k, +5%, % W Resistor 110000-102
R68 10kf), +5%, % W Resistor 110000-103
R69 5600, +5%, % W Resistor 110000-561
R70-R72 75k}, +1%, % W Resistor 110003-752
R73 6.19kQ, +5%, % W Resistor 110000-622
R74 75k0, +1%, % W Resistor 110003-752
R75 6.19kQ, +5%, % W Resistor 110000-622
R76 1009, £5%, % W Resistor 110000-101
R77 1.30 k2, £1%, % W Resistor 110003-132
R78 1004, +5%, % W Resistor 110000-101
R79 1.30kf2, £1%, % W Resistor 110003-132
R80, R81 200 Q Horizontal Trimming Potentiometer 119002-201
R82-R89 100 k2, +5%, % W Resistor 110000-104
RSO 1.2k}, £+5%, % W Resistor 110000-122

(continued on next page)
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Major Havoc PCB Assembly
Parts List, continued
Designator Description Part No.
10} Type-74LS174 Integrated Circuit 37-74LS174
10K Type-741574 Integrated Circuit 37741574
10L Type-74L5174 Integrated Circuit 37.7415174
10M Type-7415244 Integrated Circuit 377415244
1n2c ‘Type-7415174 Integrated Circuit 37.74L5174
112N ‘Type-74198 Integrated Circuit 137350-001
1A/B Integrated Circuit 137158-002
1c Integrated Circuit 13759001
11D Integrated Circuit 137158-002
1y Type-7415153 Integrated Circuit 37-74LS153
1K Type-74LS153 Integrated Circuit 377418153
1L Type-74LS30 Integrated Circuit 37-741530
1Q Type-74LS139 Integrated Circuit 37-74LS139
1R, 12R Type-74LS74 Integrated Circuit 37-741LS74
12A/B Integrated Circuit 137352-001
12C TypeTLO82 Integrated Circuit 37TLO82CP
12D Integrated Circuit 137352-001
12J Type-82525 Static RAM Integrated Circuit 90-7005
12K Type-82525 Static RAM Integrated Circuit 90-7005
12N Trackball Interface (LETA) Integrated Circuit 137304-1001
12P Type-74L5245 Iniegrated Circuit 377415245
12Q Type-7415245 Integrated Circuit 377415245
13) Type-74LS5174 Integrated Circuit 37-74LS174
13K Type-7407 Integrated Circuit 37.7407
13N Type-74L5257 Integrated Circuit 37-74L5257
13Q Custom Integrated Circuit 137324-1121
14B TypeTLO84 Integrated Circuit 37347
14D TypeTLO84 Integrated Circuit 37347
14Q Type-LM324 Intcgrated Circuit 37-LM324
4R Type-LM324 Integrated Circuit 37-LM324
VR1 Type-7815 Integrated Circuit 377815
VR2 Type-7915 Integrated Circuit 37-7915
VR3 Type-7805 Integrated Circuit 37-7805
Resistors
R1 1500, +5%, % W Resistor 110000-151
R2,R3 10kfl, £5%, % W Resistor 110000-103
R4 22011, +5%, % W Resistor 110000-221
RS 10kQ, +5%, % W Resistor 110000-103
RG, R7 1kf), +5%, % W Resistor 110000-102
R8-R13 470 Q, +5%, % W Resistor 110000471
R14-R19 L k2, £5%, % W Resistor 110000-102
R20 5.6k, +5%, % W Resistor 110000-562
R21 10kQ, £5%, % W Resistor 110000-103
R22-R24 1kQ, +5%, % W Resistor 110000-102
R25, R26 10kQ, +5%, % W Resistor 110000-103
R27 2204, +5%, % W Resistor 110000-221
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———fk——— WARNING —f———
Shock Hazard

To avoid electricat shock, do not plug in the

game until it has been inspected and properly

set up for the line voltage in your area.

Do not touch internal parts of the display with
your hands or metal objects!

Set Up

How to Use This Manual

This manual, written for game operators and service tech-
nicians, describes your new Atari game.

Chapter 1 contains 2 game overview, game specifications,
inspection procedures, voltage plug and fuse information,
switch locations, and option information.

Chapter 2 contains self-test procedures.

Chapter 3 contains maintenance and repair procedures.
Chapter 4 contains illustrated parts lists. Notes in this
chapter refer you to other places in the manual for more
detailed information.

Schematic diagrams of the game circuitry are included as
a supplement to this manual.

Chapter 1
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Major Havoc Major Havoc Illustrated Parts Lists
Major Havoc PCB Assembly
Parts List, continued
Lower Spoaker Designator Description Part No.
See Figure 41
6N/P Type-741508 Integrated Circuit 37.74LS08
HighVoltage PCB * 6PIQ Type-745374 Integrated Circuit 37-7415374
Fluorescent Light & Speaker Used with Atari Display 6QR Type-745374 Integrated Circuit 37-74L5374
Board See Display Manual TA Type-74LS32 Intcgrated Circuit 37-74L832
See Fil 4-4 & Figure 4-9
gure Deflection PCB
Used with Atari Display 78 Type-74S00 Integrated Circuit 37-74500
Game Identification Label « See Display Manual 7 “Type-74L5138 Integrated Circuit 137177-001
&Figure 4-9 D Type-74LS04 Integrated Circuit 37-74LS04
Video Display * 7E Type-74LS175 Integrated Circuit 37-7415175
See Figure 4-1
TEIF Type-74LS279 Integrated Circuit 137179-001
H Type-74LS175 Integrated Circuit 37.74LS175
7 Type-74LS11 Integrated Circuit 137149-001
7K Type-74LS163 Integrated Circuit 137274-001
7L Type-741520 Integrated Circuit 37-74L520
™ Type-74LS163 Integrated Circuit 137274-001
TN ‘Type-74LS10 Integrated Circuit 37-74LS10
Control Panel Assy b.o) Type-74LS74 Integrated Circuit 37-74LS74
SeaFigure 4.2 =R Type-74L5244 Integrated Circuit 377415244
8A Type-74LS194 Integrated Circuit 37-74L5194
8B ‘Type-74LS194 Integrated Clrcuit 37-74L5194
8C Type-74LS194 Integrated Circuit 37-7415194
8D Type-74LS194 Integrated Circuit 37-7415194
8E Type-74LS194 Integrated Circuit 37-74L5194
8F Type-74L5194 Integrated Circuit 37.74L5194
8H Type-74LS157 Integrated Circuit 37-74LS157
8] “Type-74LS02 Integrated Circuit 37-74L502
8K ! ‘Type-74LS00 Integrated Circuit 37-74LS00
8L Type-74LS00 Integrated Circuit 37-74LS00
Roglgoﬂhlfo n i \ M Type-74LS273 Integrated Circuit 37-74L8273
See Figures 49£.410 Rear Door 8N Type-74L504 Integrated Circuit 37.741L504
8P Type-6502A Integrated Circuit 90-6013
8Q Type-74LS32 Integrated Circuit 37.741532
Game PCB # 8R Type-74LS139 Integrated Circuit 37.74LS139
See Figures 4-9 & 4-11
9A Type-74L586 Integrated Circuit 37-74L586
Power On/Off Switch 9B Type-74LS86 Integrated Circuit 37-74LS86
Coin Door 9C Type-74LS86 Integrated Circuit 37-74L586
See Figures 4-6 & 4.7 7 .€§ 9C/D Type-74LS273 Integrated Circuit 37-74LS273
B {)
g"‘,\' Panel \ ’ 9FH Type-74LS175 Integrated Circuit 37.74LS175
Figure 4.5 9) Type-74L504 Integrated Circuit 37.74L504
9K Type-LM319 Integrated Circuit 37-LM319
PowerSupply & (— i WARNING —— oL Type-74CO4 Integrated Circuit 137309-001
See Figure 4-8 Shock Hazard
Do nct plug in the game until it has 9PQ Static RAM Integrated Circuit  (Acceptable substitutes are part numbers 137198-001
been inspected. This game should 137211-001, -120)
w htom with a seria number abel only be connected to a grounded 9QR Type-2804 EPROM Integrated Circuit  (Acceptable substitute is part number 137329-450
3-wire outlet. If you have onty a 2-wire 137329-300)
outlet, we recommend you hire a 95 Type-27128 EPROM (300 ns) Integrated Circuit 136025-108
licensed electrician to instail a 10FH Type-74L520 Integrated Circuit . 37-74L520
grounded outlet. Players may
receive an electrical shock if this
game is not property grounded!
Figurc 11 Game Overview (continued on next page)
1-2

4-31



Hlustrated Parts Lists

Major Havoc
Major Havoc PCB Assembly
Parts List, continued

Designator Description Part No.
3M Type-74LS74 Integrated Circuit 37.74LS74
3N Type-74L508 Integrated Circuit 37-74LS08
3p Type-74574 [ntegrated Circuit 3774574
3Q Type-74LS163 Integrated Circuit 137274-001
3R Type-74L5245 Integrated Circuit 377418245
38 Type-74508 Integrated Circuit 3774508
4B Type-745260 Integrated Circuit 37-745260
4E Type-74LS163 Integrated Circuit 137274-001
4F Type-741502 Integrated Circuit 37-741502
4H Type-74109 Integrated Circuit 3774109
4) Type-74LS163 Integrated Circuit 137274001
4K Type-74LS163 Integrated Circuit 137274001
4L Type-74LS139 Integrated Circuit 37-74LS139
4M Type-74LS32 Integrated Circuit 37.74L532
4N Type-74LS139 Integrated Circuit 37-74LS139
4P Type-74L504 Integrated Circuit 37-74L504
4Q Type-745393 lntegrated Circuit 377415393
4R Type-74LS161 Integrated Circuit 37.741S161
4S Type-745393 Integrated Circuit 377415393
5A Type-74574 Integrated Circuit 37.74574
sB Type-741S174 Integrated Circuit 377418174
5C Type-74L527 Integrated Circuit 37741527
5D Type-74LS74 Integrated Circuit 37741574
SE ‘Type-741532 Integrated Circuit 37.741532
SF Type-74LS157 Integrated Circuit 377415157
SH Type-74LS157 Integrated Circuit 377415157
sj Type-7415164 Integrated Circuit 377415164
SK Type-74LS08 Integrated Circuit 37-74L508
5L Type-741L5157 Integrated Circuit 377415157
M Type-74L5245 Integrated Circuit 37-74L5245
SN Type-74L5138 Integrated Circuit 137177:001
5P Type-74LS00 Integrated Circuit 37-74L500
5Q Type-74LS161 Integrated Circuit 37-74LS161
SR Type-74L$244 Integrated Circuit 37-74LS244
6A Type- 74886 Integrated Circuit 137002-001
6B Type-74L5157 Integrated Circuit 37-74LS157
6C Type-825129 Integrated Circuit 136002-125
6D Type-74LS157 Integrated Circuit 37-7418157
6E Type-74LS157 Integrated Circuit 37-741S157
6H Type-27128 EPROM (300 ns) Integrated Circuit 136025-106
6J/K Type-27128 EPROM (300 ns) Integrated Circuit 136025-107
6K/L Type-2764 EPROM Integrated Circuit  (Accepuble substitute is part number 136025-105

136025-010)
6L/M Static RAM Integrated Circuit  (Acceptable substitutes are part numbers 137198-001

137211001, -120)
GM/N Static RAM Integrated Circuit  (Acceptable substitutes are part numbers 137198-001

137211001, -120)

(continued on next page)

4-30

Major Havoc

Game Overview

You are Major Havoc, leader of a brave band of clones. All
from one, one from all, fighting for humanity. . ..

Eons ago the evil Vaxxian Empire overran the galaxy. Most
of your ancestors were enslaved and taken to the Vaxxian
homewortd. Only a few scientists escaped.

The small band of scientists cloned you, Major Havoc, 10
fly your Catastrofighter through a wormbhole in space,
leading your clone army against the dreaded Vaxxian ro-
bots to free your people by destroying the enemy reactor.

New Features

High-Tech Game Cabinet. A new video arcade game
cabinet design delivers high visibility and increased player
attraction.

Roller Control. The backlit roller control provides left-
to-right and right-to-left directional movement.

Multi-Layer Printed-Circuit Board. This state-of-the-
art design printed-circuit board (PCB) provides low system
noise with high system reliability.

Game Within 2 Game. Action occurs in the lower right
corner of the TACTICAL SCAN. Breakout® can be played
for a few seconds before the actual Major Havoc game play
starts. Earn a bonus life heret

Dual FIRE/JUMP Button. This dual-action button al-
lows Major Havoc to jump in the maze sequence and to fire
at enemy robots in the space wave.

Add-A-Coin. This feature permits you to start anew Ma-
jor Havoc game at the level where you last saw the TACTI-
CAL SCAN in your previous game play.

Secret Warp Code. The code feature rewards you for
short game times as it advances to deep levels in game play.
Use the roller control to dial in secret code numbers dur-
ing the TACTICAL-SCAN wave. .

All major parts of the cabinet are illustrated in Figure 1-1.

Installation Requirements

Table 1-1 describes the physical, electrical, and environ-
mental specifications of the game.

Table 1-1 Installation Specifications

SetUp

——fk— WARNING —fk——

To avoid electrical shock, do not plug in the
game until you have inspected the game and
selected the appropriate line voltage plug.

Do not touch internal parts of the display with
your hands or with metal objects!

Characteristic Requirement

Power Consumption 200W

Temperature 0° 10 +32°C(+32° to +100°F)
Humidity Not to exceed 95% relative
Line Voltage 100 to 240 VAC

Width 4.1 cm (25.25in.)

Depth 80.3cm(31.6in)

Height 170.8 cm (67.25 in.)

P
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Set Up

Inspecting the Game

Please inspect your game carefully to ensure that it was
delivered to you in good condition.

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

2. Remove the screws from the rear access panel. Unlock
and open this panel and the coin door. Inspect the in-
terior of the game as follows:

a. Ensure that all plug-in connectors (on the game
harnesses) are firmly plugged in. Replug any con-
nectors found unplugged. Do not force connec-
tors together. The connectors are keyed so they
only fitin the proper orientation. 4 reversed edge
connector may damage a printed-circuit board
(PCB) and will void your warranty.

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

¢ Remove the tie-wrap that secures the coiled pow-
er cord inside the cabinet. Inspect the power cord
for any cuts or dents in the insulation. Repair or
replace it as required. Place the square strain-relief
plate in the wood slot at the bottom of the rear
panel opening.

Fuses F4-F6
4A, 250V

Major Havoc

d. Inspect the power supply. Make sure the fuse
block cover is mounted in place. Check that the
green ground wire is connected.

e. Inspect other major subassemblies, such as the
controtl panel, video display, EMI cage, and each
PCB. Make sure they are mounted securely and
that the green ground wires are connected.

Voltage-Plug Selection
and Fuses

The power supply in your game contains six fuses. When
you replace a fuse, use the identical type fuse with the same
electrical rating (see Figure 1-2).

This power supply operates on the line voltage of many
countries. The power supply comes with either one, two,
or three voltage-selection plugs. Plug voltages and wire
colors are 100 VAC (violet wire color), 120 VAC (yellow
wire color), 220 VAC (blue wire color), and 240 VAC
(brown wire color).

See Figure 1-2 for placement of the voltage-selection plug.
Before plugging in your game, check your line voltage.
Next, check the wire color on the voltage-selection plug.
Make sure the voltage-selection plug is correct for the line
voltage of your location.

Now plug the game into a grounded 3-wire outlet.

Fuse cover is shown in Figure 4-8

Figure 1-2 Voltage-Selection Plug and Fuse Locations

Major Havoc
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Major Havoc PCB Assembly
Parts List, continued
Designator Description Part No.
C84, C85 0.01 gF, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C86-C88 470 pF, 50 V Ceramic Capacitor 120006-471
C89-C9 0.1 gF, 50 V Ceramic Capacitor 122002-104
€92, C93 0.01 yF, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C94 0.1 gF, 50 V Ceramic Capacitor 122002-104
C100-C175 0.1 uF, 50 V Ceramic Capacitor 122002-104
C178, C179 0.1 uF, 50 V Ceramic Capacitor 122002-104
C182-C189 0.1 4F, 50 V Ceramic Capacitor 122002-104
Ci90-C205 0.1 »F, 50 V Ceramic Capacitor 122002-104
Coils
L1, L2 100 xH, 110% Inductor 141002-001
L3-L7 830 mA, 0.29 8, +10%, 1.0 uH Peaking Coil Inductor 141007-001
Diodes
CR1 Type-MV5053 Red Light-Emitting Diode 38-MV5053
CR2-CRS Type-INI00 20 mA, 80 V Diode 31-IN100
CR6, CR7 Type-IN914 10 mA, 100 V Switching Diode 31IN914
CR8 Type-IN100 20 mA, 80 V Diode 31-IN100
Integrated Circuits

1H] Static RAM Integrated Circuit  (Acceptable substitutes are part numbers 137198-001

137211-001, -120)
JK Static RAM Integrated Circuit  (Acceptable substitutes are part numbers 137198-001

137211-001, -120)
L Type-27128 EPROM (200 ns) Integrated Circuit 136025-104
IMN Type-27128 EPROM (200 os) Integrated Circuit 136025-103
INP Type-27128 EPROM (200 ns) Integrated Circuit - (Acceptable substitute is part 136025-102

number 136025-009)
1Q Type-27128 EPROM (200 ns) Integrated Circuit 136025-101
IR Type-74L5245 Integrated Circuit 37.7415245
2D Type-74L532 Integrated Circuit 37-741L532
2L Type-74LS04 Integrated Circuit 37-74L504
2M Type-74L5253 Integrated Circuit 37-7415253
2N Type-74LS74 Integrated Circuit 37-74L574
2P Type-74L5244 Integrated Circuit 37-74L5244
2Q Type-74L5244 Integrated Circuit 37-74L5244
28 Type-6502B Integrated Circuit 90-6012
3A, 4A Type-74502 Integrated Circuit 37-74502
3B Type-74L5191 Integrated Circuit 37-74LS191
3C Type-74LS175 Integrated Circuit 37-74LS175
3D Type-74504 Integrated Circuit 37-74504
3E Type-74574 Integrated Circuit 37.74574
3F Type-74LS74 Integrated Circuit 37-74LS74
3H “Type-74532 Integrated Circuit 37-74832
3j Type-74S10 Integrated Circuit 137236-001
3K Type-74LS157 Integrated Circuit 37-74LS157
3L Type-74L532 Integrated Circuit 37-74L532

(continued on next page)
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Major Havoc PCB Assembly
Parts List
Designator Description Part No.
Capacitors
ClL, C2 100 uF, 35 V, Aluminum Electrolytic Axial-Lead Capacitor 24-350107
C3,C5 2.2 uF, 35V, Tantalum Capacitor 122000-225
Cc4 1 ¢F, 50 V, Aluminum Electrolytic Radial-Lead Capacitor 123001-105
c6 100 uF, 35 V, Aluminum Electrolytic Axial-Lead Capacitor 24-350107
C7,C8 1 uF, 50 V, Aluminum Electrolytic Radial-Lead Capacitor 123001-105
c9 0.1 pF, 50 V Ceramic Capacitor 122002-104
Ci0 100 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-101
cn 39 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-390
c12 0.01 uF, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C13-C18 0.1 uF, 50 V Ceramic Capacitor 122002-104
C19 100 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-101
Cc20 39 pE, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-390
C21,C22 0.1 uF, 50 V Ceramic Capacitor 122002-104
C23 0.01 uF, 100 V Polyester Radial-Lead Capacitor 21-101103
C24 0.022 uF, +10%, 50 V Polycarb Axial-Lead Capacitor 122010-223
C25,C26 0.1 uF, 50 V Ceramic Capacitor 122002-104
c28 39 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002390
C30-C33 0.1 uF, 50 V Ceramic Capacitor 122002-104
C34 0.01 uF, 100 V Polyester Radial-Lead Capacitor 21101103
C35 0.1 pF, 50 V Ceramic Capacitor 122002-104
C36 0.022 uF, £+10%, 50 V Polycarb Axial-Lead Capacitor 122010-223
C37 0.1 uF, 50 V Cerarnic Capacitor 122002-104
C39 39 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-390
C41 0.1 uF, 50 V Ceramic Capacitor 122002-104
C42 0.001 4F, 100 V Polyester Radial-Lead Capacitor 21-101102
C43-C48 0.1 uF, 50 V Ceramic Capacitor 122002-104
C49 0.01 uF, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C50 0.1 ¢F, 50 V Ceramic Capacitor 122002104
csl 10 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-100
C52 39 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-390
C53-C55 150 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-151
C56 0.1 gF, 50 V Ceramic Capacitor 122002104
C57 220 pF, 100 V Minimum, Dipped, Fixed Mica Capacitor 128002-221
C58 0.01 uF, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C59-C61 0.1 uF, 50 V Ceramic Capacitor 122002-104
C62,C63 0.22 pF, £20%, 25 V, Ceramic Axial-Lead Capacitor 122004-224
C64, C65 0.001 ¢F, 50 V Ceramic Capacitor 122002-102
C66 0.22 uF, $+20%, 25 V, Ceramic Axial-Lead Capacitor 122004-224
c67 0.01 pE, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C68-C70 0.001 uF, 50 V Ceramic Capacitor 122002-102
Cn-C74 0.01 gF, +80% »20%, Ceramic Axial-Lead Capacitor 122005-103
C75-C81 0.1 uF, 50 V Ceramic Capacitor 122002-104
82 0.01 uF, +80% -20%, Ceramic Axial-Lead Capacitor 122005-103
C83 0.1 uF, 50 V Ceramic Capacitor 122007-104
(continued on next page)
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Switch Locations
Power On/Off Switch

The power on/off switch is located on the back of the cab-
inet on the lower left side (see Figure 1-1).

Utility Panel Switches

The volume control, coin counter(s), self-test switch, and
auxiliary coin switch are on the utility panel. The utility
panel is located inside the upper coin door (see Figure 1-1).
The volume control adjusts the level of sound produced
by the game. The coin counter(s) records the number of
coins entered into the game. The self-test switch initiates

Coin
Counter

Volume
Control

Set Up

the self-test mode. The auxiliary coin switch credits the
game without activating a coin counter. See Figures 1-3 and
4-5 for details of these switches.

Option Switches

Major Havoc has two option switches. Figure 1-3 shows the

location of these dual-inline-package (DIP) switches on the

game printed-circuit board (PCB).

®  Option switch SW1 at 13/14S controls game play op-
tions.

e Option switch SW2 at 8S controls whether the coins
are counted on 1 or 2 counters.

Auxiliary
Coin Switch

1-8

13r4s [

fort

18

s (3

Game PCB

Figure 1-3 Switch Locations



Set Up

Selecting the Coin, Credit,
and Game Options

Settings for option switches are listed in Tables 1-2and 1-3.
Options preset at the factory are shown by the <& symbol;
however, you may change settings according to your

needs.

To verify other option selections, check the Operator In-
formation Display that appears when you enter the Self-

Test Mode. See Chapter 2 for details.

Table 1-2 Switch Settings for Play Options

Major Havoc

Settings of 8-Toggle Switch on Game PCB (SW1 at loc
1 2 3 4 5

ation 13/145)

7 8 Option
Starting Lives
Free Play 1 Coin Setting 2 Coin Setting
Off Off 2 3 5«
On On 3 4 4
On Off 4 5 6
Off On S 6 7
Game Difficulty
On On Hard
Oft Off Medium <
off On Easy
On Off Demo
Bonus Life
On On Bonus Life at 50,000 points
Off off Bonus Life at 100,000 points <
Off On Bonus Life at 200,000 points
On Off No Bonus Life
Attract Mode Sound
On Silence
Off Sound-<
Adaptive Difficulty*
On No
Off Yesd
- er’s rec ded settings

*Game difficulty increases with player skill level

Major Havoc
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Table 1-3 Switch Settings for Price Options

Settings of 8-Toggle Switch on Game PCB (SW2 at location 8S5)
1 2 3 4 5 6 7 8 Option

) | — On Off Free Play
% Off Off 1 coin for 1 game (or 1 player)

On On 1 coin for 2 games (or 2 player)
Off On 2 coins for 1 game (or 1 player<¢

Right Coin Mechanism
Off Off Right coin mech x 14
Off On Right coin mech x 4
On Off Right coin mech x 5
On On Right coin mech x 6

c127 128

I

ac

7

Left Coin Mechanism
Off Left coin mech x 1<
On Left coin mech x 2

c128 €126

o

R/ ———— neg R7S = CO4
- cs2_cRaCS® T 16

R66 of

1. % Bonus Coin Adder

Off off Off No Bonus coins <

Off On Off For every 4 coins, game logic 2dds 1 coin
Off On On For every 4 coins, game logic adds 2 coins
On Off Off For every 5 coins, game logic adds | coin
On Off On For every 3 coins, game logic adds 1 coin

2-Coin Minimum*

- s settings

* This game bas tbe ability (o select the 2-coin-minimum capability, which
requires the piayer to pay for two games in advance. If you want tbis ca-
pability, short pin 6 on 13N o ground by soldering a short plece of wire

from ground to this point.

|°|"|

a7
i
C92
-2
C82 N
= 2 s
ciBe ¥ ° S 4
s A — T— 1 s I a—
. m—— C70 2o 3 c130
1) e —_—
f—E
J =5 | /= : g b —
1 — < 5 8 "
= < H
I ] ?f‘ﬁ‘ ] [ agu—|
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; 2
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g

Figure 4-11 Major Havoc PCB Assembly
A041347-21 A
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Regulator/Audio II PCB Assembly
Parts List, continued

Major Havoc

Designator Description Part No.
R24 0.1 2, +3%, 7 W Wirewound Resistor 19-100P1015
R27, R28 1kQ, +5%, % W Resistor 110000-102
R29, R30 109, +5%, % W Resistor 110000-100
R32, R33 5.6k, +5%, % W Resistor 110000-562
Transistors
Q2 TypeTIP32 PNP Power Transistor 33TIP32
Q3 Type-2N3055 NPN Silicon Transistor 34-2N3055
Mechanical Parts
J6 6-Position Connector Receptacle 79-58306
J7 9-Position Connector Receptacle 79-58308
J8 4-Position Connector Receptacle 79-58354
J9 6-Position Connector Receptacle 79-58306
J1I0 12-Position Connector Receptacle 79-58346
Q2 #6-32 x %-Inch Binder-Head Nylon Screw 75-F60405
Q3 #6-32 Nut/Washer Assembly 7599516
Q3 Thermally Conductive Silicon Insulator 78-16008
Qs Thermally Conductive Silicon Insulator 78-16008
Q5, Q7 #6 x %-Inch Cross-Recessed Pan-Head Zinc-Plated Steel Screw 72-6606S
Heat Sink 03453101
Test Point  (Acceptable substitute is part no. 179051-001) 179051002

4-24

Self Test

This game will test itself and provide data to show that the
game circuitry and controls are operating properly. Self-
test data is presented visually on the video display and
audibly through the speakers. No additional equipment is
required.

We suggest you perform a self-test when you first set up,
each time you collect money, change the game options, or
suspect game failure.

Chapter 2



Self Test

Self-Test Displays

The self-test switch and the auxiliary coin switch are
located on the utility panel inside the coin door. The op-
tion switches are on the game printed-circuit board (see
Figure 1-3).

Enter the SelfTest Mode by turning on the self-test switch.
When the self-test switch is turned on during Attract,
Ready-to-Play, or Game Play Modes, the game will go to the
Operator Information Display (see Screen 1 of SelfTest
Mode), which also contains the gamma microprocessor
display (see Figure 2-1).

Screen 1: Operator Information Display

This display shows the condition of the RAM and ROM for
the gamma microprocessor. If there is a RAM or ROM
failure, the display will identify the failed component and
give its location. See Table 2-1 for the location of the fail-
ed gamma microprocessor component on the game PCB.

NOTE

The following self-test displays are arranged in
the sequence in which they occur after the self-
test switch is set to the on position. Press the
auxiliary coin switch to end each display and
obtain the next display. If the self-test proce-
dures are not performed in sequence, pressing
the auxiliary coin switch will advance the
game through the displays until the desired dis-
play is obtained. If the game is turned on with
the self-test switch in the on position, the game
will go directly to the Operator Information
Display.

Major Havoc

To return 1o the Attract Mode, turn off the self-test switch.

NOTE

The game-reset circuitry must be operating or
the game will lock up with a blank screen. Ifa
locked condition occurs, turn the self-test
switch off and turn the game off and back on.
If the game does not restart after this action,
troubleshooting of the game-reset circuitry
may be necessary.

Table 2-1 Gamma Microprocessor
Faulty Component Locations

Identifier  Meaning Location
R Gamma RAM Error 9PIQ

(o] Gamma ROM Error 95

P Custom IC Error 13Q

E EEROM Error 9Q/R

2-2
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Regulator/Audio II PCB Assembly

tllustrated Parts Lists

Parts List
Designator Description Part No
Capacitors
Cl 470 uF, 25 V, Aluminum Electrolytic Fixed Axial-Lead Capacitor 24250477
c2 0.001 uF, 50 V, Ceramic-Disc Axial-Lead Capacitor 122002-102
c3 0.1 gF, +80%, -20%, 50 V, Ceramic-Disc Capacitor 122002-104
C4 470 uF, 25 V, Aluminum Electrolytic Fixed Axial-Lead Capacitor 24-250477
(653 0.01 uF, 25 V Minimum, Ceramic-Disc Axial-Lead Capacitor  (Acceptable 100015-103
substitute is part no. 122005-103)
c6 0.22 uF, 25 V, Ceramic-Disc Axial-Lead Capacitor 122004-224
Cc7 0.001 gF, 50 V, Ceramic-Disc Axial-Lead Capacitor 122002-102
Cc8 0.22 pF, 25 V, Ceramic-Disc Axial-Lead Capacitor 122004-224
C9, C10 3300 uF, 35 V, Aluminum Electrolytic Fixed Axial-Lead Capacitor 24-350338
Ccn 0.1 4F, +80%, -20%, 50 V, Ceramic-Disc Capacitor 122002-104
Cl2 470 gF, 25 V, Aluminum Electrolytic Fixed Axial-Lead Capacitor 24-250477
C13 1000 gF, 25 V, Aluminum Electrolytic Fixed Axial-Lead Capacitor 24-250108
Ci4 0.01 gF, 25 V Minimum, Ceramic-Disc Axial-Lead Capacitor (Acceptable 100015-103
substitute is part no. 122005-103) :
C15 0.22 pF, 25 V, Ceramic-Disc Axial-Lead Capacitor 122004-224
C16 0.001 F, 50 V, Ceramic-Disc Axial-Lead Capacitor 122002-102
a7 0.22 uF, 25 V, Ceramic-Disc Axial-Lead Capacitor 122004-224
C18, C19 3300 F, 35 V, Aluminum Electrolytic Fixed Axial-Lead Capacitor 24-350338
€20, C21 0.1 uF, +80%, -20%, 50 V, Ceramic-Disc Capacitor 122002-104
Diodcs
CR1 Type-IN4002, 1 A, 100 V Silicon Rectifier Diode 31-1N4002
CR4 Type-1IN4002, 1 A, 100 V Silicon Rectifier Diode 31-IN4002
CR5-CR8 Type-IN5401, 3 A, 100 V Silicon Rectifier Diode 31-IN5401
Integrated Circuits
Q1 Type-LM305, 5 V, Linear Voltage Regulator 37-LM305
Q5 TypeTDA2002A, 8 W, Linear Audio Amplifier Integrated Circuit 137151002
Q7 TypeTDA2002A, 8 W, Linear Audio Amplifier Integrated Circuit 137151002
Resistors
RI 270, +5%, % W Resistor 110000271
R3 330, +5%, % W Resistor 110000-330
R4 1009, £5%, % W Resistor 110000-101
RS 2.7Q, +5%, | W Resistor 110009-027
R6 3.9k, £5%, % W Resistor 110000-392
R7 75k, +5%, % W Resistor 110000-752
R8 1 k2 Vertical PCB-Mounting Cermet Potentiometer 119002-102
R9 220Q, +5%, % W Resistor 110001-221
RI10 12, £5%, % W Resistor 110000-010
Rl 108, £5%, % W Resistor 110000-100
Ri2 1009, +5%, % W Resistor 110000-101
Ri3, R14 10kQ, +5%, % W Resistor 110000-103
RI9 14, £5%, % W Resistor 110000-010
R20 108, +5%, % W Resistor 110000-100
R21 2209, +5%, ¥2 W Resistor 110001-221
R22 1009, +5%, % W Resistor 110000-101

(continued on next page)

4-23



Illustrated Parts Lists

NOTICE TO AtL THIS
CONFIDENTIAL: Reproduction forbidden without the
specific written permission of Atari, Inc., Sunnyvale, CA.
Thls drawing is only conditionally issusd, and neither re-

o thereof confecs or transfers any
ngm i of TCense 10 use, the sublect matter of the draw.
ing or any design or technical information shown thereon,
nor any right to reproduce this drawing or any part there
of. Except for manufacture by vendors of Atari, Inc., and
for manufacture under the c: ion's written license,
no right to reproduce this drawing is granted of the sub-
ject matter thereof unless by writien agreement with or
wiitten permission from the corporat

Major Havoc

cig
3300 +
35V

R32

o

S.6k

vy
3

O @ R24,102, 7W O
<

TiP32 TDAZ0OZ A TDAZ002A
lg?azz‘::moqz Q5 Q7
CR4 3
RS{Z7 He n
teara _ C7CD cie =G
G3R3{ 1, cem CISCED

0

s 0
+ 3300uF
35V

Figure 4-10 Regulator/Audio II PCB Assembly

4-22

A035435-04 D

Major Havoc

Gamma Microprocessor Error
See Table 21

Adaptive Difficulty
Game difficulty increases with
player skili level.

Self Test

2-Coin-Minimum Option

Coin Mode ADAPT ON | . Attraction Sounds
.
T =2 COINS 1 PLAY
ATT SNOS
SWH1 at 13/14S ODOO0000
1 0000000 S FIREJUMP
Oy
SW2at8s — |
2
MEDTILE
ouND 0D [~ SHIELD
Rolter Control —~|
o SLIVNES PER PLAYER |
ENERY 100000 Game Difficulty Level
// -
‘Command Number to No. of Lives per Play
Gamma Microprocessor
— * ] Bonus Lite Eamed
Every xx Points
Press SHIELD button to advance 7, reset high scores to default set-
through sounds or functions. tings, hold down the right coin
switch. Then, depress and release
Press FIRE/JUMP button to FIRE/JUMP button. You wili hear a
activate the sound or function. loud hissing sound. Wait for this
sound to finish before exiting self
test. Wait 10 seconds before turn-
_ Reset High Scores ing the game off or leaving the
Activating this function replaces SelfTest Mode.
the game High-Score Table with
the default set of high scores. To Left Coin Counter
see the High-Score Table, erter
the Attract Mode and spin the Right Coin Counter
Roller Control to the left. Spin the Sounds Off
Roller Controi to the right to re-
enter the Altract Mode. Sound Values

Figure 2-1 Screen 1: Operator Information Display
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Self Test

Screen 2: Alpha Microprocessor

Test Display

The alpha microprocessor is responsible for much of the
game play. Table 2-2 helps you determine the location of
a faulty RAM on the game PCB.

Table 2-2 Alpha Microprocessor Faulty

Component Locations

Iden- Hex Location Definition PCB
tifier Location
A 0000-07FF RAM Error J/K
B 0800-08FF & RAM 1H/)

Swap 0200-0700
C Vector Gen.—Low RAM Error 6M/N
D Vector Gen.—High RAM Error 6LM
E Commun. RAM Error 1F
ROM Checksums

See Table 2-3 to determine the ROM location of a check-
sum error in the alpha microprocessor.

Illustrated Parts Lists

PCB Mounting Hardware
Parts List
Description
Regulator/Audio 11 PCB
HighVoltage PCB
Deflection PCB

#6-32 x Y-Inch Cross-Recessed Pan-Head Screw

0.50-Inch Thick Foam Pad  (located between Game PCB and cabinet wall; between Regulator/Audio PCB
and cabinet wall)

1.12-Inch Thick Foam Pad  (located between Deflection PCB and cabinet wall)

HighVoltage Cage

HighVoltage Shield

#8 Flat Fiber Washer
#10 x %-Inch Cross-Recessed Pan-Head Screw
Nylon Standoff

Major Havoc Major Havoc
NOTE
If the ROM checksum is correct, neither the
self-test ROM identifier (a single character) nor
the checksum (a double character) appears on Part No.
the screen. 203543504
A201012-01
Table 2-3 ROM Locations of '7\22%%?;’1
Checksum Errors
Ideatifier PCB Location 034536-02
A IN/P 034536-03
9 IN/P 039585-01
8 1Q 039586-01
7 I
6 ,3 175004-708
5 IM/N* 176015-112
4 6J/IK 178149607
3 6J/IK
2 6H
1 6H
0 6K/

* This ROM must be good for self test to function.

Left Coin Mechanism

e

.

RAM Locations
See Table 22
E Always Apgun; Auxlllary Coin Counter
ROM Locstions 9 *
See Table 2-3 \
\
Not Used

N

Z

1180l
L1gai

-

\—ﬁ

N

Va
|

|
10

\\

Not Used

2-Coin-Minimum Option

Figure 2-2 Screen 2: Alpha Processor Display
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178149-607
Nyion Standoff 72-1604S

176015-112
Screw

039585-01
Cage

A201024-01

034536-03
Foam Pad

Deflection PCB

039586-01
High-Voltage Shield

A201012-01
HighVoltage PCB

AD35435-04
Regulator/Audio il PCB
See Figure 4-10

175004-708

Washer /

176015-112
Screw

Figure 4-9 PCB Mounting Hardware
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176015-112
Screw

175004-708

See Figure 4-11

Major Havoc

Screen 3: Scaling Test Display

A red outline frames the sides of the screen during this test.
Inside this red outline a white box of decreasing size ap-
pears inside a white frame. The white box should shrink
smoothly and disappear into the center indicator on the
screen. If a sudden change in the size of the square occurs,
an error may exist. This sequence will repeat indefinitely
until you press the auxiliary coin switch. This pattern tests
the binary and linear scaling circuitry.

Figure 2-3 Screen 3: Scaling
Test Display

Setf Test

Screen 4: Bipolar Offset Test Display

NOTE
This procedure should be performed only
after the game has been on for at least 15
minutes to ensure that the game PCB is fully
warmed up.

Press the auxiliary coin switch to obtain the Bipolar Off-
set Test (BIP) Display as shown in Figure 2-4. The lines in
the center of the screen should cleanly overlap to form a
single orange square. If you see red and green lines, adjust
the X and Y bipolar offset potentiometers as described on
the Linear Scaling schematic diagram in the Schematic
Package Supplement (SP-252). These potentiometers are
designated XBIP (R80) and YBIP (R81). The upper right-
hand corner of the orange square is the critical adjustment
point.

Figure 2-4 Screen 4: Bipolar Offset
Test Display
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Self Test

Screen 5: Crosshatch Pattern Display

Press the auxiliary coin switch to obtain the Crosshatch
Pattern Display as shown in Figure 2-5. Verify the follow-
ing display characteristics:

e All four corners of the red outline must be off the
screen, whileall four corners of the white outline are
completely visible. If not, adjust potentiometers
XSIZE (R34), YSIZE (R48), XCENTER (R39), and
YCENTER (R55) as described on the X and Y Qutput
schematic diagram in the Schematic Package Supple-
ment (SP-252).

e A white frame filled with a crosshatch pattern appears
inside the red outline.

e The crosshatch comers are closed and the diagonal
lines form symmetrical diamond-shaped squares.
These lines should be straight within ¥¢-inch over
their length (visually straight is satisfactory). If other-
wise, adjust potentiometers XLINEARITY (R38) and
YLINEARITY (R50)as described on the X and Y Out-
put schematic diagram in the Schematic Package Sup-
plement (SP-252).

®  The crosshatch pattern is not tilted more than %-inch
between corners.

e The pattern is a uniform white color.

e Aline of alphanumeric characters stretches across the
display.

29 VN -4

Figure 2-5 Screen 5: Crosshatch
Pattern Display
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Screen 6: Color Intensity Test Display
Press the auxiliary coin switch to obtain the Color Inten-
sity Test Display as shown in Figure 2-6. Verify the foliow-
ing display characteristics:

* Top row of color bars red, blue, and green.

e Allthree sets of color bars have six lines dim at the top
and increasing in intensity at the bottom.

¢ Bars underneath the top row of color bars are white.

¢ Barsunderneath the white color are yellow, light blue,
and purple.

Figure 2-6 Screen 6: Color Intensity
Test Display

This test checks the seven screen colors and six intensities
of each color. If the intensities do not progress from dim
at the top of each color group to bright at the bottom, there
isa problem in the Z-axis of the game PCB or in the video
display. If the colors are not as described, there is a prob-
lem with the red, green, or blue output of the game PCB
or with the video display circuitry. Use this pattern for
tracking adjustments and for brightness adjustment. Refer
to the Color XY Display Manual for the brightness adjust-
ment procedure or to determine the possible cause of
failure.

Major Havoc

Iustrated Parts Lists

Power Supply Assembly
Parts List

Designator Description Part No.
Cl 27,000 pF, 15 VDC Electrolytic Capacitor 29053
Ci 2-Inch Diameter Capacitor Mounting Bracket 78-70501SC
CR1 Type-MDA 3501 Bridge Rectifier 3A-MDA3501
F1 Panel-Mounting Non-Indicating 3AG CartridgeType Fuse Post 79-4411001
Fl 7 A, 250 V, 3AG Slow-Blow Glass Cartridge-Type Fuse 46-2017002
F1 Label for Fuse Value 037639-01
F2 4 A, 250 V, 3AG Slow-Blow Glass CartridgeType Fuse  (Acceptable substitute is 46-2014002

part no. 46-2014001)
F3 20 A, 32 V, 3AG Slow-Blow Glass CartridgeType Fuse 46301203
F4-F6 4 A, 250 V, 3AG Stow-Blow Glass CartridgeType Fuse  (Acceptable substitute is 46-2014002

part no. 46-2014001)
F2-F6 5-Position 3AG Fuse Block with % -Inch Quick-Disconnect Terminals 79-3206
F2-F6 Fuse Harness Assembly A035891-02
F2-F6 Fuse Block Cover 034544-01
F2-F6 Label for Fuse Values 037641-01
F4 2-Circuit Single-Row Terminal Block  (located under F4) 79-15021001
FLI RFI Filter Assembly (designation not marked) A034630-01
J2 Power Hamess Assembly A035890-01
B Voltage Plug for 120 V (105-135 VAC)  (yellow wire color) A021084-02
J4A AC Harness Assembly A034629-01
T1 Transformer Assembly (designation covered) A037395-01

Nylon Type 6/6 Hole Bushing with §-Inch Inside Diameter x 55/64-Inch Qutside  78-2708
Diameter x %-Inch Thick
Power Supply Chassis Base 03448202
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A037395-01
Transformer Assembly

WARNING
Fuse block cover must be in place
during game operation

29-053
Capacitor

A021084-02
Voltage Plug

034544-01
Fuse Cover

T9-4411001

78-70501SC Fuse Post

Capacitor Bracket |

79-3206 A034630-01
Fuse Block Fitter Assembly
{ 46-2014002
; N Fuses
79-15021001 )
Terminal Block \ Q g AD35890-01
Power Harness
3JA-MDA3501 é AD34629-01
Rectifier AC Harness

Figure 4-8 Power Supply Assembly
A037396-04 F

Major Havoc

Screen 7: Color Intensity Test Display
Press the auxiliary coin switch to obtain the Color Inten-
sity Test Display as shown in Figure 2-7. Sixteen intensities
(15 visible and 1 with zero intensity) of each of 16 colors
are displayed. One color is black, resulting in an empty col-
umn. Every location in the color RAM is used. Use this
screen for vector generator and color RAM troubleshoot-
ing. Do not use it for adjustment or quality checking.

Figure 2-7 Screen 7: Color Intensity
Test Display

Self Test

Screen 8: Grid Pattern Display

Press the auxiliary coin switch to obtain the Grid Pattern
Display outlined in red as shown in Figure 2-8. Use this
display to check for proper convergence and color puri-
ty. The horizontal lines may or may not touch the right side
of the square.

Figure 2-8 Screen 8: Grid
Pattern Display

2.7



Self Test

SelfTest Trouble Analysis

Figure 2-9 provides a trouble analysis diagram to help you
use the Self‘Test Mode to determine the probable cause of
trouble and the possible remedies.

STEP 1

Major Havoc

NOTE

The game-reset circuitry must be operating or the
game will fock up with a blank screen. Ifalocked con-
dition ever occurs, turn the self-test switch off. Then
turnthe game off and back on. lfthe game does not
restart after this action, troubleshooting of the game
reset circuitry may be necessary.

Possibie bad 1H/J (alpha 2ero pege RAM).
Repiace & go to START. (Lack of flashing in
STEP 1 indicates no gamma up error.)

L

Screen is blank & sound is audible.

R, O, P, or E at top of screen.

|  Shightones « Feplace SN (Vector RAM).

Press auxiliary coin switch

Display does not match Fig, 2-2

See Tabie 2-2 for bad IC i A, B, C, or D sppear
b‘ at top of screen. E will always appear; ignore E.

Slow shrinking square |s not same as Fig. 2-3.

See Table 2-3 for bad ROMs if 3 digits sppear
above the lines of 1's & 0's.

Error has occurred in the Vector Generator

Scaling circuit. Digita! circuit problem
possible, but not likety.

Figure 2-9 Self-Fest Trouble Analysis Diagram

Major Havoc {llustrated Parts Lists
Coin Acceptor Coin Door Assembly
Parts List

Part No. Description
A036597-01 Harness Assembly  (Ireland-Built cabinet only)
A037542-01 Harness Assembly
72-1414S #4-40 x %-Inch Cross-Recessed Pan-Head Steel Machine Screw
75-056 #6 InternalTooth Zinc-Plated Steel Lock Washer
759148 #4-40 Steel Machine Hex Nut
75-3414S #4-40 x %-Inch 82° Cross-Recessed Flat-Head Steel Machine Screw
9915001 Coin Return Button with US. 25-cent Price Plate
99-15002 Coin Return Button with U.S. $1 Price Plate
9915003 Coin Return Button with German 1 DM Price Plate
99-15004 Coin Return Button with German 2 DM Price Plate
99-15005 Coin Return Button with German $ DM Price Plate
99-15006 Coin Return Button with Belgian 5 Fr Price Plate
99-15007 Coin Return Button with French 1 Fr Price Plate
9915008 Coin Return Button with Japanese 100 Yen Price Plate
9915009 Coin Return Button with British 10 Pence Price Plate
9915010 Coin Return Button with Australian 20-cent Price Plate
99-15011 Coin Return Button with Iulian 100 Lire Price Plate
9915025 Left Half of Coin Inlet
9915026 Right Half of Coin Inlet
9915027 Side Plate of Coin Return Box
99-15028 Base Plate of Coin Return Box
9915029 Switch Bracket
99-15036 Meual Coin Return Cover
9915038 Bezel for Coin Return Button
99-15039 Metal Beze! for Coin Return Button
9915042 Coin Switch for US. 25 cents
9915052 Spring for Coin Return Bution
9915055 Rewining Screw
99-15056 #4-40 x ¥s-Inch Cross-Recessed Pan-Head Steel Machine Screw
99-15060 Switch Cover
99-15063 Screw for Hinge
99-15066 Screw for Clamp
9915067 Lock Assembly
9915070 Doors and Frame
99-15071 Clamp for Frame
99-15072 Door Frame
9915073 Upper Door
99-15074 Lower Door
99-15075 Switch Adjuster
99-15083 Base Plate—includes:

99-15040 Lever

99-15054 Pivot for Lever
038091-01 Coin Box—not included in assembly  (Acceptable substitute is part no. A037491-01)
170000-001 6.3 V Miniature Wedge-Base Incandescent Lamp
171006-035 Metal Coin Mechanism
171050-001 Dual Entry Face Plate
179047001 Lamp Base

417
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99-15052
Spring for Button
99-15038
Bezel for Button

99-15063
Screw

99-15001 thru 99-15011
Return Button

A037542-01
Harness—not shown

Upper Door
99-15074 99-15070
Lower Door | Doors and Frame
99-15072
Door Frame

171034-001 — U.S. 25¢/25¢ Coin Door
171034-003 — 25¢/25¢ Coin Door
171034-005 — U.K. 10 P/50 P Coin Door
171034-006 — U.K. 20 P/50 P Coin Door
171034-009 — German 2 DM/{ DM Coin Door
171034-010 — German 2 DM/5 DM Coin Door
171034-011 — German 1 DM/5 DM Coin Door
171034-015 — French 2 Fr/i Fr Coin Door

Figure 4-7 Coin Acceptor Coin Door Assembly, continued
171034-xxx A
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Press auxiliary coin switch

Is not as shown in Fig.2-4.

Self Test

Press auxitiary coin switch
1o advance to
Crosshatch Display.

Is not as deacribed in text describing Fig. 2-5.

{Assumes red/white borders are same as
Fig.2-4.)  muttiple green vertical

lines sppear, adjust R80. if muitiple green
horizontal ines appesr, adjust R81.

if red outiine Is VISIBLE at ali 4 corners, or
white outline s NOT VISIBLE: adjust R34, R39,

——{  R48, & RS0. f crosshatch Hines are not straight:
adjustR38 & R50. If pattem is not uniform in
color: see Display Manual for purity

Press auxiiiary coin switch adjustment.
to advance to
Color Intensity Displsy—Screen 1.
I colors are color RAM er-
s not an orange squave. ror st 12 OR 12K (Do next test.), or red, green,
or blue output ervor. it
see Display Menusi for brightness
Press auxitiary coin switch
to advance to
Color intensity Dispiay—Screen 2.
Many repesting colors appsar, or
oolu‘n:nmm 1f colors are incorrect here & in last test: chack
s red, green, and blue output circultry RAMs st

Obvious color smearing of color changes

12J & 12K for possible errors.

in a single screen. See Display Manua! for purity & convergence
—
END OF SELF TEST
Game reset circultry (WATCHDOG) is not
Turn of seif-test switch Blank Screen Mode from Mode mrpoﬁym
T from Seif-Test by falting
1o return to Attract Mode. 10 reset the WA! circult, which THEN
forces the RESET line down.)

Attract Mode

Figure 2-9 Self-Test Trouble Analysis Diagram, continued
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170000-001 99-15026
Lamp Coin inlet
179047-001
Lamp Base
99-15023
% Base Plate
99-15056 »

Screw for Bezel 9915040
Lever
99-15025
Coin Inlet
99-15054
Pivot for Lever

99-15055
Retaining Screw

75-056 g s Coin Return Box

99-15056
99-15027 Screw for Bezel

Coin Return Box

99-15075
Sw. Adjuster

72-1414S
Screw

Figure 4-7 Coin Acceptor Coin Door Assembly
171034-xxx A
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Coinco Coin Door Assembly
Parts List
Part No. Description
171006-035 Metal Coin Mechanism for US. $.25
65-441C Coin Switch
70-11-47 Miniature Bayonet Lamp
72-94065 #4-40 x %-Inch Truss-Head Screw
72-HA1404C #4-40 x %-Inch Pan-Head Screw
72-JA1405B #4-40 x .31-Inch Pan-Head Screw
75-14125 #4-40 x %-Inch Pan-Head Screw
75-994S #4-40 Lock Nut
99-10008 Retainer
9910042 Coin Switch Assembly for Belgium 5 Fr and US. $.25
99-10043 Coin Switch Assembly for German 1 DM, Japanese 100 Yen, Swiss 1 Fr
99-10044 Coin Switch Assembly for German 2 DM, Italian 100 L, US. $1.00
99-10045 Coin Switch Assembly for Australian $.20, German 5 DM, British 10 P
9910068 Coin Return Chute
9910075 Switch Wire (included in coin switch assembly 99-10043)
9910076 Switch Wire  (included in coin switch assembly 99-10042)
99-10077 Switch Wire (included in coin switch assembly 99-10044)
9910078 Switch Wire (included in coin switch assembly 95-10045)
9910080 Lamp Socket
99-10081 Key Holder
9910096 Fastener
99-10104 Bar Retainer
9910105 Bar
9910115 Spring
99-10116 Plastic Coin Retum Lever
9910117 Steel Coin Return Door
9910118 Amber Coin Return Button
99-10119 Amber Coin Button for U.S. $.25
99-10134 Coin Button Cover
99-10139 Coin Door
99-10140 Coin Door Inner-Panel Assembly
99-10141 Diecast Coin Return Cover
99-10142 Diecast Button Housing
99-10143 Coin Door Frame
99-10148 Lock Assembly
99-10149 Service Door
99-10150 Switch Cover
99-10151 Left Coin Inlet
99-10152 Right Coin Inlet
99-10153 Coin Return Box
99-10154 Bracket Assembly
99-15066 Screw for Clamp

~—— & WARNING —f——
To avoid possible electrical shock hazard, un-
plug the game prior to performing any main-
tenance.
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Maintenance

The maintenance procedures provided in this chapter are
for those items which are subject to the most severe use.
To assure the maximum trouble-free operation from this
game, Atari recommends that periodic routine mainten-
ance be performed on the game components described in
the following procedures. How often routine maintenance
is performed depends upon the game environment and
frequency of play.

Chapter 3



Maintenance

Cleaning Requirements

This game cabinet and the display shield may be cleaned
with any non-abrasive houschold cleaner. A toothbrush
may be used to remove any stubborn build-up of residue
in the coin path, on the plastic roller, or drive and idler
shafts of the roller control. Be sure to lubricate the shaft
bearings after cleaning. Compressed air is also recom-
mended for cleaning dust from the interior of the cabinet.

Opening the Control Panel

Perform the following procedure to open the control
panel:

1. Unlock and open the coin door. Reach up through the
coin-door opening to the top of the front panel and
release the spring-draw latch (see Figure 3-1).

2. Close the coin door.

3. Lift the front of the control panel by exerting upward
pressure on both sides. Slide it forward and tilt it
toward you.

4. Hook the control panet over the front of the cabinet
using the bracket that is part of the black aluminum
control-panel cap (see Figure 3-1).

5. Disconnect the control harness before moving the
control panel to a work surface.

Pushbutton Leaf Switches

1. With the control panel open, adjust the leaf switch
contacts for a narrow gap. Don't burnish the contacts.
To clean them, use electrical contact cleaner.

2. To replace a leaf switch, remove the screw with a
Phillips-head screwdriver.

3. To remove the switch pushbutton, turn the stamped
nut with a wrench in a counterclockwise direction, as
seen from the inside of the control panel. The ringon
the outside of the control panel should not spin.

4. Reinstall the pushbutton switch. Reconnect the
harness wires 10 the switch terminals as shown in
Figure 3-1.

Removing the Roller-Control
Assembly

Perform the following procedure to remove the roller con-
trol from the control panel:

1. Open the control panel as previously described in this
chapter and disconnect the wires from the lamp
socket. Disconnect the harness at the four-pin con-
nector on the coupler PCB assembly.

32
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2. Remove the nuts and carriage bolts that secure the
roller-control assembly to the control panel (see Fig-
ure 3-1).

Roller-Control Maintenance

Routine preventive maintenance of the roller-control
assembly consists primarily of lubricating the shaft bear-
ings and checking the mounting screws and washers for
proper tightness approximately every four months. The
roller-control assembly consists of a roller, a drive shaft, an
idler shaft, upper and lower frames, and a coupler PCB
assembly. Refer to Figure 3-2 for the location of the parts
mentioned in the following procedures.

Routine Maintenance and Disassembly
1. Open the control panel and remove the roller-control
assembly as previously described in this chapter.

2. Use 2 Phillips-head screwdriver to remove the pan-
head screws that secure the upper and lower frames
(see Figure 3-2).

3. Carefully lift the upper frame straight up from the
assembly.

CAUTION
Be sure to keep the drive studs in the upper
frame. They must be in place during
reassembly or the roller will not function.

Remove the plastic roller.

Apply two drops of a light machine oil, such as 3-In-
Oneoil, to the inside of the four shaft bearings. Wipe
off any excess oil from the shafts.

6. The contact area of the drive shaft may have dirt build-
up from use. Remove the residue as previously de-
scribed in this chapter under Cleaning Requirements.

7. Use the appropriate hex-head wrench to check the
tightness of the socket-head screw that secures the en-
coding wheel to the drive shaft. Use a pin or small
screwdriver to steady the shaft. Refer to Figure 3-2 for
an illustration of the the shaft screw location.

8. Lift the idler shaft and bearings from the lower frame.
Be careful not to lose the bearings.

9. Slide the bearings off each end of the idler shaft.

10. Wipe off any dirt build-up from the shaft with a soft
clean cloth.

11. Lift the drive shaft with bearings and encoding wheel
from the lower frame. Be careful not to lose the end
bearing.

Major Havoc

99-10148
Lock Assembly

{llustrated Parts Lists

99-10142
Button Housing

72-HA1404C
Screw
9910134
99-10119 Cover
99-10139 ——— Assem
Coin Door — Bution bly | gg-10m8
A Button
{
/ > 99-10115
99-10148 Wy Spring
Lock Assembly )/
\
]
99-10145 . /‘
Cam 3 ‘ l‘: 99-10141
. ! 1 < Coin Return Cover
@% i 99-10117

T2-JA14058
Screw

038091-01
Coin Box

Figure 4-6 Coinco Coin Door Assembly, continued
171027-001 A

 ——

Coin Return Door

99-10144
Channel Clip

99-15086
Screw

99-10149
Service Door

99-10143
Frame
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171006-035
Coin Mechanism

Ilustrated Parts Lists Major Havoc
99-10140
Panel Assembly
75-948S
Locknut
’ 99-10116
99-10152 P
Right Coin Inlet y
N 1 99-10147
\

75-944S
Locknut

99-10096
Fastener

99-10151
Left Coin Inlet

99-19042_mm 99-10045
99-10154 Coin Switch Assembly
Bracket Assembly

99-10153

Coin Return Box 99-10150

Switch Cover

Coin Chute

65-441C
Coin Switch

99-10075 thru 99-10078
Switch Wires
99-10008

Retainer 5 14908
Screw

Figure 4-6 Coinco Coin Door Assembly
171027-001 A
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FIRE/JUMP Switch Wire Colors:
Yeliow & Black

SHIELD Switch Wire Colors:
Green & Black

Carriage Boits & Nuts

Lamp Wire Colors:
Gray & Orange

Figure 3-1 Control Panel Opening and Wire Colors
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Upper Frame

Roller

Figure 3-2 Roller-Control Assembly Lubrication and Adjustment

3-4

Maijor Havoc 1lustrated Parts Lists

AD39254-01
Harness Assembly

WARNING
Before removing or repaifing the utili-
ty panel, turn the game off. Players
may receive an electrical shockifthe
utility panel is not properly grounded!
After servicing any parts on the
panel, make sure that the ground
wireis firmly attached tothe bracket.

AD02465-01
Coin Counter

69-001
SelfTest Switch

119006-103
040412-01 Volume Control
Bracket

62-041
Auxiliary Coin Switch

Figure 4-5 Utility Panel Assembly
A040413-01 B

Parts List
Part No. Description
A002465-01 Coin Counter
A039254-01 Volume Control Harness Assembly (includes grounding clip)
62-041 SPDT Pushbutton Auxiliary Coin Switch with Black Cap
69-001 DPDT SelfTest Switch
040412-01 Component Panel
75-9910W0 1%,-32 Stamped Nut
119006103 Dual Volume Control
176018-002 #6-32 x %-Inch Thread Forming Machine Screw
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A041342-01
70-304
H
Fluorescent Tube 99-11008 Speaker Harness Assy
041252-01 Socket /
179035-001 >
Grille/Bracket Tube Holder \ a Bg;;:;z;:; ’
/ 179035-001
Tube Holder, 99-11006
b ago5493-01
Harness Assy

179125-001
Grounding Clip

79-561816P

041241-02
Panet

Wire Nut

142028-001
Transformer
Wire Colors for Speaker

Brown

NOTE
To make sure that the fluorescent
tube starts, check that the ground
wireiis firmly altachedto both the bal-
last transformer and steel tube

Orange

bracket.
Figure 4-4 Fluorescent Light and Speaker Board Assembly
A041320-01 A
Parts List
Part No. Description
A005493-01 Fluorescent Tube Harness Assembly
A037540-01 Ground Wire with Ring Lug  (not shown)
A041342-01 Speaker Harness Assembly
70-304 18-Inch, 15 W, Cool White Fluorescent Tube
79-561816P Spring-Connector Wire Nut for 16- to 18- Gauge Wires
99-11003 Fluorescent Tube Starter
99-11006 Fluorescent Tube Locking Tab  (consists of two pieces)
9911009 Starter Socket
037469-01 ‘Tube Bracket
041241-02 ‘Wood Mounting Panel
041252-01 Speaker Mounting Grille/Bracket
041325-01 Ballast Shield
142028-001 60 Hz, 118 V, Ballast Transformer
148004-002 5-Inch Diameter, 5 W, 4-Ohm Shielded Speaker
179035-001 ‘Tube Holder
179125-001 Grounding Clip  (Acceptable substitute is part no. 179074-010)
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12. Remove the metal encoding wheel by loosening the
socket-head screw with an Allen wrench. Be careful
not to lose the two small washers and screw.

13. Gently slide the other bearing off the end of the drive
shaft.

14. Wipe off any dirt build-up from the shaft with a soft
clean cloth.

15. Reassembie the roller-control assembly as described
in the following procedure.

Reassembling the Roller-Control Assembly

Perform the following procedure to reassemble the roller

control (see Figure 3-2):

1. Remount the bearings, encoding wheel, washers, and
socket-head screw on the drive shaft.

2. Reinstall the drive shaft in the lower frame.

3. Refer to Figure 3-2 and tighten the encoding wheel by
inserting a %-inch diameter pin or screwdriver
through the hole in the shaft. Tighten the socket-head
screw with an Allen wrench.

Remount the bearings on each end of the idler shaft.
Reinstall the idler shaft in the lower frame.

Reinstall the plastic roller in the lower frame.
Reinstall the coupler PCB assembly in the lower frame.
Position the upper frame over the lower frame 50 the

four screw holes are aligned and the coupler PCB as-
sembly is secured.

= CAUTION
Be sure to keep the drive studs in the upper
frame. They must be in place during
reassembly or the roller will not function.

EIENIE- NIV

9. Use a Phillips-head screwdriver to tighten the four
screws securing the upper and lower frames to each
other.

Maintenance

10. Reinstall the roller-control assembly in the control
panel using the nuts and carriage bolts.

11. Reconnect the control harness.
12. Reconnect the wires to the lamp socket.

Replacing the Coupler PCB Assembly

To replace the coupler PCB assembly after the roller-

control assembly has been removed from the control

panel and disassembled, perform the following procedure

(see Figure 3-2):

1. Disconnect the four-pin connector and lift the
coupler PCB assembly from its slot.

2. Toreinstall the coupler PCB assembly, place the PCB
in the slotin the lower frame and reconnect the four-
pin connector.

CAUTION

When you reinstall the coupler PCB assembly,
make sure that the metal encoding wheel is not
bent or damaged. Be sure the encoding wheel
turns freely between the two halves of the
radial optical coupler.

Light and Speaker
Board Assembly

Removing the Light and Speaker Board
Assembly

Perform the following procedure to remove the light and
speaker board assembly from the game (see Figure 3-3):

1. Remove the screws from the rear access panel of the
game cabinet with a Phillips-head screwdriver.

3-5
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2. Disconnect the harnesses from the fluorescent light
assembly and from the speakers.

3. From the front of the cabinet, use an Allen wrench to
remove the screws from the attraction shield upper
retainer.

4. Slide both the attraction shield and the semi-rigid film

that is behind the shield up and out of the extruded
metal speaker grilles.

NOTE ———
A plastic U-shaped molding is firmly fitted on
each side of the attraction shield and on each
side of the display shield. These moldings
should stay on when you remove the shields.

5. Remove the H-shaped retainer between the attraction
shield and the display shield.

6. Slide the display shield up and out of the extruded
metal speaker grilles.

7. Carefully remove the display bezel.

8. Remove the screws securing the extruded metal
speaker grilles to the cabinet walls on both sides of the
video display.

9. Remove the screws securing the light-and-speaker-
board cleat to the display shelf at the top of the display.

10. From the back of the cabinet, remove the screws
securing the light and speaker board to the side cleats.

11.  Pull the fluorescent light and speaker board assembly
out of the front of the cabinet.

Speaker Replacement

To replace either of the speakers attached to the light and
speaker board, you must first remove the fluorescent light
and speaker board assembly from the game cabinet (see
Figure 3-3).

Perform the following procedure to replace a speaker:

1. Remove the fluorescent light and speaker board
assembly as previously described.

2. With the fluorescent light and speaker board assembly
out of the cabinet, disconnect the two snap-on con-
nectors from each speaker.

3. Remove the hardware securing each speaker to its
mounting grille/bracket.

4. Mount each new speaker to its mounting grille/bracket
with the appropriate hardware.

5. Reconnect the snap-on connectors to each speaker.
The white wire connects to the positive (+ ) terminal
on the left speaker. The brown wire goes on the neg-
ative (unmarked) terminal on the right speaker (see the
wiring diagram in SP-252).

3-6
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NOTE

The positive terminal on the speaker is marked
with either a plus sign (+)ora painted red dot.

Reipstalling the Fluorescent Light and
Speaker Board Assembly

1. Carefully slide the fluorescent light and speaker board
assembly into the upper front of the cabinet.

2. Replace the screws securing the tight-and-speaker-board
cleat to the display shelf at the top of the display.

3. From the back of the cabinet, replace the screws secur-
ing the light and speaker board to the side cleats.

4. From the front of the cabinet, reinstall the extruded
metal speaker grilles on both sides of the video display
with the appropriate hardware.

5. Slide the bottom edge of the video-display bezel into the
retaining stot at the bottom of the cabinet head. Position
the remaining three sides of the bezel in place around
the video display.

6. Replace the video display shield (with the plastic
moldings attached) by sliding the bottom edge into the
slots of the extruded metal speaker grilles on either side
of the video display.

7. Slide the attraction panel (with the plastic moldings at-
tached) and semi-rigid film into the speaker grilles in
front of the fluorescent light and speaker board
assembly.

8. Use an Allen wrench to replace the hardware that
secures the attraction shield upper retainer to the
abu‘ net.

9. From the back of the cabinet, reconnect the 3-pin con-
nector to the fluorescent light hamess and the 2-pin con-
nector to each speaker.

10. Use a Phillips-head screwdriver to replace the hardware
that secures the upper access panel to the cabinet.

CAUTION

This speaker is held by wedge only at the top.
When reinstalling, slide the top of the speaker
into the wedge before centering it over the
panel opening and replacing the screws.

Lower Speaker

Access to the lower speaker is from inside the back of the
cabinet (see Figure 3-3). Disconnect the speaker harness
and the two snap-on connectors. Remove the screws
securing the speaker to the speaker panel.

The lower speaker grille may be removed from the front
of the cabinet only with a square-drive screwdriver. The
grille should be considered permanently installed.

Major Havoc

Hlustrated Parts Lists

Roller-Control Assembly

Parts List
Part No. Description
A035220-02 Coupler PCB Assembly—inciudes
79-58356 4-Position Connector
035221-01 Printed-Circuit Board
110000-151 1509, +5%, % W Resistor (not shown)
139002-001 Radial Optical Coupler
70-1H161 14 V Wedge-Base Lamp
72-8406 #4-40 x %-Inch Hex Socket-Head Cap Screw
75-014S #4 Plain Flat Washer
75-044S #4 Spring Split-Lock Washer
035937-01 Ball Bearing—4 per assembly
035938-01 Etched Encoding Wheel
039422-0t Upper Frame
039423-01 Lower Frame
039424-01 Drive Shaft
039425-01 Idler Shaft
039426-02 Blue Translucent Roller
176010-106 #8 x %-Inch Cross-Recessed Zinc-Plated Steel Pan-Head Screw
178116-005 #6 x 0.31-Inch Drive Stud
179173-001 ‘Wedge-Base Lamp Socket
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178116-005

/,? Drive Stud
039422-01
176010-106
Screw Upper Frame
039426-02 | ‘
Roller | 035938-01
A | Encoding Wheel

139002-001
Optical Coupler

039424-01 A035220-02
Drive Shaft Coupler PCB Assy

75-044S
Spiit-Lock Washer

o e

Screw

039425-01
Idler Shaft

75-014S
Flat Washer

039423-01
Lower Frame

T0-1H161
179173-001 Lamp

Lamp Socket ib

Figure 4-3 Roller-Control Assembly
A039421-02 A

4-8

Major Havoc

Retainer

Attraction Shield

Molding

Fluorescent Light &
Speaker Board Assy

Lower Speaker Grille

Moiding
Speaker Grille

Figure 3-3 Fluorescent Light and Speaker Board Removal, Display Access

Maintenance
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Maintenance

Removing the CRT Assembly

— —fA— WARNINGS —fk—
Highb Voltage

This display contains high voltages capable of

delivering lethal quantities of energy. To avoid

danger, do not attempt to service the display

until you have observedall precautions neces-

sary for working on high-voltage equipment.
X-Radiation

This display has been designed for minimum
X-radiation hazard. However, to avoid possible
exposure to soft X-radiation, never modify the
high-voltage circuitry.

Implosion Hazard

The cathode-ray tube assembly may implode
if struck or dropped. Shattered glass may cause
personal injury within a 6-foot radius. To
reduce the risks of injury to people or of
damage to the game components, we recom-
mend that two people perform the following
removal procedures.

Perform the following procedure to remove the cathode-
ray tube (CRT) assembly from the game (see Figure 3-3):

L
2.

3-8

Remove the rear access panel from the cabinet.

Discharge the high-voltage from the CRT before pro-
ceeding. The video display contains a circuit for
discharging the CRT high voltage to ground when
power is removed. However, to make certain, always
discharge the CRT as follows:

a. Attachoneend of alarge, wellinsulated, 18-gauge
jumper wire to ground.

b. Momentarily touch the free end of the grounded
jumper to the anode by sliding it under the anode
cap.

Major Havoc

¢ Wait two minutes and repeat part b.

3. Disconnect the CRT neck-pin connector, anode lead,
yoke connector, degaussing coil connector, and 1-pin
DAG spring connector (see Figure 3-3).

4. Follow steps 1 through 8 under Removing the Light
and Speaker Board Assembly.

CAUTION

Be extremely careful when removing the
cathode-ray tube mounting bolts because the
cathode-ray tube assembly can fall. We recom-
mend that a second person carefully hold the
cathode-ray-tube neck while the mounting
bolts are being removed.

5. Use a %-inch combination wrench to remove the
bolts and washers from the front of the display mount-
ing bracket.

6. Carefully lift the CRT assembly from the front of the
cabinet.

7. Replace in reverse order.

NOTE
Whenever the cathode-ray tube is replaced,
readjust the brightness, purity, and conver-
gence as described in the display manual.

Wiring the Utility Panel
Controls

Refer to Figure 3-4 for the proper wire connections when
replacing the controls that are mounted on the utility
panel.

Figure 3-4 Utility Panel Wire Colors will follow the above
text. Be sure the warning is on the illus.

Major Havoc Ilustrated Parts Lists
Control Panel Assembly
Parts List
Part No. Description
A039421-02 Roller-Control Assembly
A041311-01 Controt Panel with Decal—consists of
04131601 Controt Panel
041317-03 Decal (not shown)
A041338-01 Control Harness
72-5508 %-Inch-20 x %-inch Hex-Head Machine Screw
750458 % -Inch Split-Lock Washer
75-5144B #10-24 x 2.75-Inch Black Carriage Bolt
75-9910NO %-Inch-11 Stamped Nut
04124701 Control Panel Cap
160013-001 Leaf Switch with Button Holder
177010-240 #10-24 Hex Locknut
178030-004 Red Pushbutton
178030-007 Yellow Pushbutton
179125-001 Grounding Clip  (Acceptable substitute is part no. 179074-010)
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Iustrated Parts Lists

Cabinet-Mounted Assemblies

Parts List, continued

Part No. Description

041256-1715 H-Shaped Retiner for Attraction Glass and Display Shield

041261-01 Video Display Bezel

041318-02 Semi-Rigid Attraction Film with Graphics (not shown)

041333-01 Speaker Grille

148001-013 6 x 9-Inch Oval, 4-Ohm, 6-Ounce Shielded High-Fidelity Speaker (located above control panel)

178013-001 Spring-Draw Latch

178034-024 %-Inch Black Plastic FMolding (21 inches required on front of pedestal base; 168 inches required on the
side panels of the head assembly; 104 inches required on the side panels of the body assembly; 94 inches
required on the front panel of the body assembly)

178127036 2 %-Inch Black Plastic TMolding (68 inches required on the pedestal)

179125-001 Grounding Clip on Main Hamess  (not shown)

201018-01 19-Inch CRT Bracket

4-5
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75-9910NO

Nut
160013-001
Leaf Switch &
177010-240 Button Holder
Locknut 17803
75-51448 Red Pushbutton
Bott Roller-Control Assembly

See Figure 4-3

041316-01
Control Panel

A041311-01
Controi Panel
with Decal

178030-007
Yeilow Pushbutton

179125-001
Grounding Clip

041247-01

72-5508
Screw

Control Panel Cap

75-045S A041338-01
Washer Harness

Players may receive an electrical
shock if this control panel is not prop-
erly grounded! After servicing any
parts on the panel, make sure that
the grounding clip is secured to the
metaltab onthe inside of the control
panel.

Figure 4-2 Control Panel Assembly
A041310-01 A
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WARNING

Before removing or repairing the utii-
ty panel, turn the game off. Players
may receive an electrical shock f the
utility panel is not properly grounded!
After servicing any parts onthe pan-
el, make surethatthe ground wireis
firmly attached to the back of the coin
counter.

Left Coin Counter

AD02465-01
Coin Counter

Screw

69-001
SelfTest Switch
75-9910W0

Stamped Nut

62-041
Auxiliary Coin Switch

Black
Common

Gray
(Normally Open)

Figure 3-4 Utility Panel Wire Colors
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006008-05
041249-01 Molding
Upper Retainer A200009-02
Atari Display Assy
See the Display Manual
041255-01 3 and Figure 4-9
Attraction Shield -

Fluorescent Tube &

e ~ - \ -
’ - See Figure 4-4
oaizseins I g
H-Shaped Retainer Bezel
; o
201018-01
CRT Bracket
041130-01
Left Speaker Grille
041250-01
{ Lower Retainer
B
. ‘ "l
148001-013
041254-01 Speaker
Display Shield
Speaker Grille
041130-02
Right Speaker Grille
Coin Door
See Figures 4-6 & 4.7
Utility Panel
See Figure 4-5

038091-01
Coin Box

178127-036
TMolding

178034-024
T-Molding

Figure 4-1 Cabinet-Mounted Assemblies
A041300-01 A
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AD41309-01
Fan/Harness Assy
178034-024
TMolding A041341-01
Fan Harness

171002-001

A041303-01 Fan
Head Assy

A041301-01
Cabinet Assy

Delection PCB Assy
See the Display Manual
and Figure 4-9

041240-01
High-Voitage PCB Assy 041261-01 Access Panel
See the Display Manual A Ventilation Grille
and Figure 4-9
»
Control Panel Assy
See Figure 4-2
178013-001
Latch Main Harness
Roller-Control Assembly 041232-02
See Figure 4-3 / Rear Door
A038881-01
tock
Regulator/Audio 1 g/
HPCB Assy 1
v Game PCB
See Figure 410 — — SeeFigures 4-9 and 411

/ 041253-01
A041302-01 Hinge

Body Assy 4
A041338-01

038870-01 Power On/Off Switch

Coin Box Enclosure

AD37453-01

041251-01 P
‘m;g‘r’\;‘ Vertilation Grille ower Cord
Power Supply
See Figure 4-8
201 AD41337-01 Game Publications—
78-3; Power Harness See parts fist on next page

Glide

Figure 4-1 Cabinet-Mounted Assemblies, continued
A041300-01 A
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Major Havoc

Cabinet-Mounted Assemblies

Parts List

Part No. Description
A037453-01 Strain-Retief Power Cord  (U.S. and Canada)
A038881-01 Lock (for rear door panel of pedestal) Acceptable substitute is part no. A038881-03
A041309-01 Fan and Harness Assembly—consists of

A041341-01 Fan Harness

85-22F805 #8-32 x 0.31-Inch Cross-Recessed Type F Screw  (not shown)

171002-001 110 V Exhaust Fan
A041336-01 Main Harness
A041337-01 Power Harness
A040699-01 Power On/Off Switch, Harness, and Mounting Plate Assembly
A041301-01 Cabinet Assembly—consists of

A041302-01 Body Assembly

A041303-01 Head Assembly
A200009-02 ATARI 19-Inch Color XY Display Kit Assembly—consists of

A201106-01 Cathode-Ray Tube Assembly (not shown)

A201014-01 Deflection PCB Assembly

A201012-01 HighVoltage PCB Assembly

The following five items are technical information supplements to this game:
SP-252 Major Havoc Schematic Package
ST252-01 Major Havoc Label with Seif-Test Procedure and Option Switch Settings
TM-239 ATARI 19-Inch and 25-Inch Color XY Display Manual
TM-252 Major Havoc Operators Manual
TM-248 Star Tech Journal Subscription Card
78-3201 Adjustable Glide
78-6900402 Vinyl Foam Single-Coated Adhesive Tape, %-Inch Wide x %-Inch Thick (36 inches required; used along
top and bottom edge of display shield)
006008-04 Display Shield Extruded Plastic Molding
006008-05 Attraction Glass Extruded Plastic Molding
009992-01 On/Off Switch Cover  (not shown)
03453602 v -Inch Thick Foam Pad  (located between the HighVoitage PCB and the cabinet wall, and between the
Regulator/Audio PCB and the cabinet wall—not shown

034536-03 1.12-Inch Thick Foam Pad  (located between the Deflection PCB and the cabinet wall—not shown)
037243-01 Base Plate for Power Supply  (not shown)
0380910t Molded Coin Box
038870-01 Coin Box Enclosure
041130-01 Left Speaker Grille
041130-02 Right Speaker Grille
04123202 Rear Door for Pedestal Assembly  (does not include lock or hinges)
041240-01 Rear Access Panel for Head Assembly
041249-01 Attraction Shield Upper Retainer
041250-01 Display Shield Lower Rewiner
041251-01 Ventilation Grille (one located in floor of head assembly; one located in lower rear body assemnbly)
041253-01 Hinge for Rear Door of Pedestal Assembly
041254-01 Display Shield
041255-01 Attraction Shield

b
N

(continued on next page)

IMlustrated Parts Lists

This chapter provides information you need to order parts
for your game. Common hardware (screws, nuts, washers,
etc.) has been deleted from most of the parts lists. However,
a parts list is included for the hardware to mount the print-
ed-circuit boards (PCB) to the cabinet.

The PCB parts lists are arranged in alphabetical order by
component. Each component subsection is arranged al-
phanumerically by reference designator.

Other parts lists are arranged alphanumerically by Atari
part number. In these parts lists, all A-prefix numbers come

first. Following these are numbers in sequence evaluated
up to the hyphen, namely 00- through 99-, then 000598-
through approximately 201000-.

When ordering parts, please give the part number, part
name, number of this manual, and serial number of your
game. This will aid in filling your order rapidly and correct-
ly. We hope the results will be less downtime and more
profit from your game.

Atari Customer Service numbers are listed on the inside
front cover of this manual.

Chapter 4



