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For technical assistance: 
If reading through this manual does not lead to solving your 
game maintenance or repair problem, call TELEHELP® at one of 
these Atari Games Customer Service offices: 

UNITED STATES 
Atari Games Corporation 

California Customer Service Office 
737 Sycamore Drive 

P.O. Box 361110 
Milpitas, CA 95035 

Fax (408) 434-3945 
Telex 5101007850 
(f) (408) 434-3950 

(Monday-Friday, 7:30 a.m.-4:00 p.m. Pacific time) 

EUROPE 
Atari Games Ireland Limited 

European Customer Service Office 
Tipperary Town, Ireland 

Fax 062-51702 
Telex 70665 
(f) 062-52155 

(Monday-Friday, 9:00 a.m.-5:30 p.m. GMT) 
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Notice Regarding Non-Atari .. Parts 

WARNING 
Use of non-Amri pans or modifications of 
any Alan game circuiuy may adversely affCc.1 
the safelY of your game, and may cause in­
jury ('0 you and your players. 

You may void the game warr.tnry (primed on the inSide 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 Alan 
Games Corporation. 

NOTE 
This eqUipment generates, uses, and can radiate radio frequency energy, and if not in­
stalled and used in accordance with the instruction manual, may cause interference to 
radio communications. (( has been tested and found to comply with the limits for a 
CLass A computing device pursuant to Subpan J of Part 15 of Federal Communications 
Commission (FCC) Rules, which 3re designed t'O provide reasonable protection against 
such interference when operated in a commerCial environment. Operation of this 
equipment in a residential area or modification to this eqUipment is likely to cause in­
te rference, in which case the user, at his own expense, will be required to take whatev­
er measures may be required to correct the interference. If you suspect interference 
from an Atari game at your location, check the following: 

• All ground wires in rhe game are properly connected as shown in the game wiring 
diagram. 

• 111e power cord is properly plugged into a grounded three wire outlet. 

• On games provided with an Elecrromagnetic Interference (EMI) ground plane, be 
sure [he game printed-circuit boards (PCBs) are properly insta lled on the EMI 
Ground Plane. If you are still unable to solve the imerference problem, please con­
tact Customer SelVice at Atari Games Corporation. See the inside fronr cover of this 
manual for selVice in your area. 
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Safety Summary 
The following safelY precautions apply to all game operators and selVice personnel. Specific warnings 
and cautions will be found in this manual whenever Ihey 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 until it has been inspected and properly 
grounded. This game should be only be plugged into a grounded three-wire outlet. If you have only 
a two-wire outlet, we recommend you hire a licensed electrician to install a three-wire grounded out­
lel. If the control panel is not properly grounded, players may receive an electrical shock! After servic­
ing any part on the control panel, check that the grounding wire is firmly secured to the inside of the 
control panel. After you have checked this, lock up the game. 

AC Power Connection. Before you plug in the game, be sure that the game's power supply can aCM 

cept the AC line voltage in your location. The line voltage reqUirements are listed in the first chapter of 
this manual. 

Disconnect Power During Repairs. To avoid electrical shock, disconnect the game from the AC 
power before removing or repairing any pan 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 discon­
nected in the display drcuitry 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 me CRT before 
selVidng it. Do this after you disconnect it from the power source. First, attach one end of a large, 
well-insulated, IS-gauge jumper wire to ground. Then momentarily touch the free end of the ground­
ed jumper wire to the CRT anode by sliding the wire under the anode cap. Wait two minutes and do 
this again. 

Use Only Atari Parts. To maintain the safeey 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 replaced in fuse eype, voltage rating, and 
current rating. In addition, the fuse cover must be in place during game operation. 

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

Ensure the Proper AC llne Frequency. Video games manufactured for operation on 60 Hz line 
power (used in the United Slates) must nO[ be operaced in countries with 50 Hz line power (used in 
Europe). If a 60 Hz machine operates on SO Hz line power, the fluorescem line ballast transformer will 
overheat and cause a potential fire hazard. Check the product identification label on your machine for 
the line frequency required. 

ABOUT NOTES, CAUITONS, AND WARNINGS 
In Atari publications, notes, cautions and warnings have the fallowing 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 lhereon, and video displays if equip­
ment or pans are damaged or destroyed due to failure of following instructions. 

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

Set-Up 
How to Use This Manual 
lb.is manual is wrinen for game operators and service 
personnel, and provides information for serring uP. 
playing. testing. and maintaining your VindicatorsTU 

game. 

The manual is divided into the following chapters: 

• Ch.1pter 1 contains set-up and game play informa­
tion. 

• Chapter 2 contains self-test procedures . 

• Chapter 3 comains preventive and corrective main-
l'enance procedures. 

• Chapter 4 contains troubleshooting information. 

• Chapler 5 contains illustrated part Lists. 

Wiring and schematic diagrams for the Vindicawrs 
game circuitry are contained in the Schematic Package 
Supplemem (SP-313) included with your game. 

This chapter includes information required to set up 
and play your Vindicators game. Carefully read the in­
formation in this chapter before applying power. 
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WARNING 
TO avoid electrical shock, do nOt plug in the cabi­
net until it has been properly inspected ~md set up 
for the line voh:tgc in your area. 

This cabinet should be conneded to a grounded 
three-wire oUllct only. If you have only a twO­

wire oUllet, we recommend that you hire a li· 
censed electrician to insmll a grounded outlet. 
Players can receive an electrical shock if the cabi~ 
net is nol properly grounded. 

Inspecting the Game 

WARNING 
Do not plug in the game until you have complet~ 

ed the fol lowing inspedion steps. 

Please inspect your Vindicators game carefully to en­
sure that the game is complete and was delivered to 
you in good condition. Figure 5-1 shows the locations 
of the component parts of the game_ Table 1-1 lists 
space, power, and environmental requirements. 

Inspect the factol)'-assembled game as fo llows, 

1. Examine the exterior of the cnbinet for dents, chips, 
or broken pans. 

2. Unlock and open the rear access panel. Unlock and 
open the coin doors. Inspect the interior of the C'JIr 

inet as rouows: 

a. Ensure thal all plug-in connectors (on the cabinet 
harnesses) are firmly plugged in. Do not force 
connectors togethe r. The connectors are keyed 
so they fit only in the proper orientation. ;1 re­
versed edge connector can damage a printed-cir­
",if board (PCB) and will IX>id >,,"r warranty. 
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Table 1-1 Game Specifications 
Characteristic 

Power Consumption 

Temperature 

Humidity 
Une Voltage 

Width 

Depth 

Height 
Weight 

Speclfication 

ISO V-A, 120 W RMS 

+50 to ... 500 C 
(+370 10 +1220 F) 

Not to exceed 95% relative 

t02 10 132 VAC (U.S. somes) 

27 in. (69 an) 

39 In. (99 an) 

71 In. (180 an) 

302 Ibs. 037 kg) 

Vindicators 

b. Ensure that all plug~in intcgr'Jtcd cirruilS on cadl 
PCB are fi rmly plugged into their sockets. 

c. Inspect me power cord for any cuts o r dents in 
the insulation. 

d . Inspect the power supply. Make sure that the 
correct fuses are instaUed. Check that the harness 
is plugged in correctly and that the fu e block 
cover i mounted in place. Check th:1I the green 
ground wires are connected. 

e. Inspect OIher major sub-assemblies, SUdl as the 
video display, printed<ircuit boards OleBs), :md 
speakers. Make ure (hal they arc mounted se­
curely and th3t the ground wires are connected. 

Control and Switch 
Locations 
Power On/Off Switch 
TIle power on/off switch is located :ll the bottom rcar 
of the cabinet. (See Figure 5-1.) 

Volume Control 
TI,e volume control is located on ~le Audio PCB be­
hind the upper coin door. (Sec figure 1-1.) The vol­
ume control adjusts the level of sound produced by 
the game. 

Self-Test Switch 
TIle self·test switch is located to the left of the volume 
control on the Audio PCB behind the upper coin door. 
(See Figure 1-1.) The self-tesl switch selects the Self­
Test Mode (0 check game oper.uion. Refer to Chapter 
2 for a complete description of self·test operation. 

Coin Counter 
The coin counler is located on the shelf inside lhe up­
per COin door. 111C COin counter records the number of 
coins depoSited. 

Setting the Coin and Game 
Options 
TIle Vindicators COin and game optiOns are set in the 
Self-Test Mode. Hefer to Chapter 2 for the recommend­
ed seltings and the procedure [or setting the options. 

Game Play 
TItis section of (he manual describes the theme of the 
Vindicators game ~md the game play features. 

Introduction 
Vindicators is a one- or two-player tank game with a 
COnlinuous buy·in fearure, allowing players to join in 

• 

• 
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Self·Test Switch 

Figure 1-1 Control and Switch Locations 
at any t ime. A color-coded control p:lnel (left 
player/bluc and right player/ red) and game character 
allow for instant identificatio n by players. E:lch player 
h3S a special lank controller with thumb and trigger 
buttons. 11le tank controller is used to steer :1I1d com­
mand an arsenal of weapons. Players pick up fuel [0 

stay :Ilivc :Ind stars to custo mize their tanks. With these 
stars, an arsenal of weapons and super powers can be 
purchased. Player.; can also select their starting poinlS 
and are rewarded with a cache of stars for accepting a 
greater challenge. 

Play Mode 
Vindic3{o rs takes p lace in the year 2525 outside 
Gala:..')' TR15. The missio n Is to inte rcept and destroy 
the invading forces fro m the evil Tangent Empire. The 
goal is to proceed lhrough multi-level slatio ns, secur­
ing each by demolishing irs contro l cente r. The 
weapon is the SR-88 Str.ltegic Battle '[':.lnk. 

As team commanders of these SR-88 Strategic Banle 
Tanks, the players must face the inV'Jding forces from 
the Tangent Empire. TIle invaders have 14 space sta­
tiOns equipped with turrets and highly mobile annored 
tanks that constantly parrol the Tangent's fortifications. 

TIle SR-88 banle tanks are powerful, but their fuel sup­
ply is very volatile. The players must consl'a_nlly re­
plenish their fucl supply by picking lip fuel C'J nisters :tt 
the many levels of the s13tions. Banle St3.rs are also 
found along the way which provide enhancements 
such :15: 

• increased shot r:1nge 
• increased shot power 

• increased shol speed 
• for(."c shields 
• smart shots 
• bomb cannons 
• tank annor. 

Maxim.Jzlng Earnings 
Operator options o n this g.1me have been kept very 
simple. You should thoroughly read Cha pler 2, SeLf­
Test . for information o n the Coin OptiOns, Game Op­
tiOllS, Histogram, and Statistics screens so lh:n you can 
effective ly use the available oplions. Use the Self-Test 
screens sho wing Statistics and Histogram 10 evaluate 
game d:ua, and the Game Options screen to make ad­
justments. (Refer also to the Self-Test chapler for more 
infom13tion o n setting options.) 

The key t'O ml...ximum earnings is sl'riking :1 midpoim 
on game times. Game limes musl be short enough so 
that player turnover is high. Conversely, game times 
mUSt be long enough to give players :t good \r;llue and 
ensure repeat play. (Repe~1t play is crucial 1'0 longevi­
ty.) The Vindic:llo rs somvare gives the operator the 
flexibility (0 tune game difficu lty and enough Sfatistics 
to intelligently make adjustments. 

If collections seem low or are dropping off, check all 
player controls and coin mcclmnisms for proper opera-
(jon. 

If earnings seem low, the game is technically sound, 
and the average game lime per qua rter is under 1;0 
seconds, try changing the game-difficulry option 10 an 
easier setting. Thjs change will give players mo re 
game lime for tlleir money. 

1-3 
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If the average game time per quarter is over 270 sec­
onds, first try changing the game difficulty to a harder 
setting. If the average game time per quarter is still 
over 270 ~econds after a few weeks, try an even hard­
er setting. 

NOTE 
Be sure to keep the factory default at "no" if you 
wish to try O(her than factory-recommended set­
tings. 

After changing the game-difficulty settings, it is a good 
idea to reset the game stalislics. The coin information 
and game statistics should be cleared in self-test by 

1-4 
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pressing the Player 1 right Fire button; this resets the 
average game time statistic. In addition, the histogram 
should be cleared by pressing the Player 1 right Fire 
button while displaying the Histogram screen. 

Special Contest Feature 
Vindicators includes a special contest feature that of­
fe rs players the opportunity to win a free Vindicators 
T-shirt. After successfull y completing (he contest 
round, players will be asked to input their name, age, 
and birth date. A five-character code will be given to 
players to send to Atari Games for verification. T-shirts 
are limited to quantities on hand, and the contest is 
void where prohibited by law. ALI entries must be 
postmarked no later than October 1, 1988, to be valid. 



Chapter 2 

Self-Test 
The Vindica lorsu1 game tests itself and provides visual 
and audible indications of (he condition of rhe game 
circuitry and comrols. Self-test information is displayed 
on the screen and through the sound system. No addi­
tional equipment is required. 

We suggest that you perform a self-lest when you first 
set up the game, each time you collect the money, or 
when you suspect game failu re. 

Thirteen self- rest screens provide information penain­
ing to the game circuits ~md comrols. The game enters 
the Self-Test Mode after the self-test switch is fUmed 
o n. '111e following self-lest screens are arranged in the 
sequence in \vhich they occur when the self-test 
switch is turned on. After the Sound Test, the se­
quence Starts over with the Switch Test. T\.lming {he 
self· resr swilch off at any lime during Ihe Self·Test 
Mode C:lUses the game 10 return 10 me AIlr3Cl Mode. 

Refer to Chapter 1 for the self·tes[ SWitc h 10cHion. 
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RAM/ROM Test 
The RAM/ROM Test screens are shown in Figures 2~ 1 
and 2-2. 

This test provides a visual check of the game RAM, 
ROM, and associated circuitry. If the RAM and ROM 
Tesl passes, the display advances 10 the Swilch Test 

Figure 2-1 RAM Test Fails 

Figure 2-2 ROM Test Fails 

Table 2-1 Faulty RAM Locations 
RAM Type Location Video Display Charact ... • 

isdc on Game PCB 
Upper PF/ MO 2M Background color Is dark 

green and foreground is 
brighl blue. 

Lower PF/MO IN Bllckgrollnd color is dark 
green and foreground Is 
bright blue. 

Upper A!JCPU 1M Background color is dark 
brown and foreground is 
light blue. 

Lower AI)CP-U 2N Background color Is dltrk 
brown and foreground Is 
light blue. 

Upper Color RAM 18K Reddish or brightly colored. 
Lower Color 'RAM 16K Blues and greens will be 

lhe prevalem colors. 

2·2 
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l11e lWVROM Test is divided into twO sections. The 
RJ\M Test is performed first. If the R>\M Test passes af­
ter a sL'(-sccond delay, the self-test skips to the ROM 
Test without displaying any message. If the R>\.M fails, 
a message will be displayed in Ihe upper le FI of Ihe 
screen as shown in Table 2-1. The RAM Test will con­
tinue to run until it passes. If the Player 1 left Fire but­
con is pressed and released, the RAM Test will advance 
[0 the next RAM or ROM Tes!. 

The ROM Test will display no messages and advance 
[ 0 the Switch Test if no errors occur, If a ROM fails, a 
message is displayed, Table 2-2 shows the location of 
the Falling ROM. IF Ihe Player 1 lerl Fire bUlIon Is 
pressed and released, the ROM Tcst will advance ['Q 

the next lest. 

Table 2-2 Faulty Upper or Lower Main 
ROM Locations 

Error Address 
00000 

Locadon on Game PCB 
U- ID l -3D 

20000 U- IF l-3F 
40000 U- IK l-3K 

Switch Test 
The Switch Test is shown in Figure 2-3. This test 
checks the condition of lhe player controls. The lank 
controller movement and the bUllons that are checked 
include: 

Lef1 Player. Right Player. 
t Fire L fire 
R Fire 
L Thumb 
R l1tllmb 
L Up 
R Up 
L Down 
R Down 

R Fire 
L Thumb 
R Thumb 
l Up 
R Up 
LDown 
RDown 

Left Player Stan 
rught Player Start 
Spare 1 
Spare 2 
Spare 3 
Spare 4 
Spare 5 
Spare 6 

Press me Player 1 left Fire bulton for the next screen. 

Operate the tank contro ller and pushbuttons for the 
righl player firsl , and then the leFt player. Check Ihal 
the screen highlights in grey the appropriate tank con­
tro ller movement or button that was pressed. If any 
Spare message is highlighted, you may have a hard­
ware problem and the game play may not work cor­
rectly. 
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Figure 2-3 SWitch Test 
Press the Player 1 left Fire button to obtain the next 
screen. 

Coin Options 
The Coin Options screen is shown in Figure 2-4. The 
COin Options screen indicates the current' coin option 
settings and is lISed to cbange those senings. 

COIN MODE should have a red box around it. Move 
the player 1 right control up or down to cycle through 
four game price selections as follows: 

• One Coin (Default) 
• Two Coins 
• Three Coins 
• Four Coins 

Select the desired value. NOle that the defauJr (recom­
mended) selling of One Coin is highlighted in green. 

Move the player 1 left control down to move the red 
box 10 RIGHT MECH MULTIPUER. Then move Ihe 
player 1 righl control up or down 10 cycle Ihrough 
four multiplier selections as foUows: 

• 1 Coin Counts as I Coin (DefaulO 
• 1 Coin Counts as 4 Coins 
• 1 Coin Counts as 5 Coin 
• 1 Coin CounlS as 6 Coins 

Figure 2-4 Coin Options 

Stlf-Test 

SeJect the desired value. ote that the default (recom­
mended) setting of 1 Coin Counts as 1 Coin is high­
lighted in green. 

Move the Player 1 left control down to move the red 
box 10 LEfTMECH MULTlPIJER. Then move Ihe Player 
1 right control up or down to cycle through two multi­
plier selections as follo\'\'s: 

• 1 Coin counts as 1 Coin (OefaulO 
• "I Coin CQunlS as 2 Coins 

SeleCt the desired value. ote that the default (recom­
mended) setting of 1 Coin counts as 1 coin is high­
lighted in green. 

Move the Player 1 left control down to move the red 
box to BONU ADDER. Move the Player 1 righl con­
trol up or down 10 cycle through seven bonus adder 
selections as follows: 

• 0 Bonus Adder (Default) 
• 2 Coins Give "I E."<tra Coin 
• 4 Coins Give 1 Extra CoiIl 
• 4 Coins Give 2 Extra Coins 
• 5 Coins Give 1 Extra Coin 
• 3 Coins Give 1 Extra Coin 
• Free Play 

Select the desired value. Tote that the default (recom­
mended) selting of '0 Bonus Adder is highlighted in 
green. 

If you replace Ihe EEROM al location lC o r if a hard­
ware problem occurs, the coin options will switch to 
the default (green) settings. 

If you want 10 cancel the coin option changes and re­
store the original settings. press the Player 1 right Fire 
bUlwn. 

Press the Player 1 left Fire button to set the game for 
the optiOns selected and obtain the next screen. E.'Cit­
ing from the Coin Options screen by rurning off the 
self-test swil'ch will not set the game for the selected 
coin options. 

Game Options 
The Game Options screen is shown in Figure 2-5. This 
screen indicates the current game-option settings, and 
is used 10 resel the high score table and change Ihe 
game-option settings. Refer 10 Table 2-3 fo r the avail­
able options and Ihe defaull (recommended) settings. 
'ote that Ihe defaull sellings are highlighled in green. 

Move the Player 1 right' control up or down and note 
thaI the seltings in the red box change. SelecI Ihe 
desired value. Move the Player 1 left control up or 
dO'NO to move the red box to the desired 'Option. 

Move the Player 1 right control up or down to cycle 
Ihrough aU Ihe available game option settings and se-
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Figure 2-5 Game Options 

Table 2-3 Game Option Settings 
Option Name 
Restore Factory Oplions 
Spedal CoS( 

Difficulty Level 

Staning fuel 

Contest 

aeor High Score T.ble 
Music in Attract Mode 

Auto HJgh-Score-Table 
Reset 

Available SettinS' 
No + Yes 

No Special CoS( 
Two Credits 10 Stan; One to 
Continue + 
E:lSY Moder:ne + 
Hard Hardest 

Easy Moder-ue + 
H.rd Hardest 

Allowed + Dls:1bled 

Yes No + 
Yes + No 

Yes + No 

+ Mamtjachlrer's recommended settlIJ8s 

lect the desired value. Repeat this procedure for the 
remaining options. 
Restore Factory Options-Restores game options (0 

default settings. 

Special Cost-Requires 2 credits (0 stan and 1 10 con­
tinue action. 

Dlfficulty Level-Controls overall difficulty level of 
game. 

Starting Fuel-Controls the quantity of starting fuel at 
beginning of game. 

Contest-Determines whether the contest is available. 

Clear High Score Table-The high score table is not 
reset unless you select Yes. 
Music in Attract-Determines if music is played in 
Attract Mode. 

Auto High-Scare-Table Reset-Automatically resets 
the high-score table after 2000 games if no player has 
achieved a high score in the lasl 200 games. 

2-4 

Vindicators 

If you want to cancel the option changes and restore 
the original settings, press the Player 1 right Fire but­
ton. 

Press the Player 1 left Fire bulton to set the game for 
the options selected and oblain the next screen. Exit­
ing the Game Options screen by turning orf the sc lf­
teSI switch wiU not set the game for the selected op­
tions. 

Statistics 
The Statistics screen appears as shown in Figure 2-6. 
This scree n provides a visual check of the current 
game statistics. The statistics information is 3ccumulat­
ed either from the first time the game was turned on 
or from the last time the statisticS were reset To reset 

Figure 2-6 Statistics 
the statistics infonnation, press the Pla}ter 1 right Fire 
button. 

The following information appears on the Statistics 
screen: 

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

• Right Cains shows the number of coins deposited 
in the right coin mechanism. 

• 0 Plyr Mins shows the minutes of idle lime. 

• 1 Plyr Mins shows the minutes played as a I-play­
er game. 

• 2 Plyr Mins shows the ntinUles played as a 2-play­
er game. 

• Easy Games shows the number of players who 
started at the easy level. 

• Medium Games shows the number of players who 
started at the meclium level. 

• Hard Games shows the number of players who 
started at the hard level. 

• Joined Games shows the numbe r of pbyers who 
joined while a game was in progress. 
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• TOlal Games shows the lO131 number of games 
played. One "game" is the time between a player 
slarting and that player dying, regardless of lime 
or number of coins insened. 

• Error Count shows the number or EERONI errors 
that were detected. Replace the EEROM at location 
IC on the G3me PCB if the errors detected exceed 
approximately 75 per \veek. 

• TOIaI Coins ShO\V5 the tot31 number of coins de­
pOSited in all the coin mec.hanisms. 

• Avg Time/Coin shows the avernge game time per 
coin, in seconds. for all p layers. 

Press the Player 1 left Fire button to obtain the next 
screen. 

Histogram 
The Histogram screen is shown in Figure 2-7. The his­
l'Ogram shows !he average game time from 0 to 600 or 
morc seconds. The Histogram also provides a corre­
sponding bar graph. 

Figure 2-7 Histograms 
The game times information is accumulated either 
from the first lime the game was turned on or from the 
last time the game times were reset. To reset the His­
togmm, press the player 1 right Fire button when in 
the Histogram screen. 

Press the Pl3yer 1 left Fire bunon to obmin the next 
screen. 

Playfield Test 
111e Playfield Test is shown in Figure 2-8. Under the ti­
tle PUlYFltW TEST bank number is indicated. Each 
bank refers to a graphics block in h3rdware. There are 
sLx banks. By pressing the Player 1 left lbumb button, 
each bank is sequentially accessed. The Player 1 right 
Thumb button cycles through the bank backwards. 
The valid banks are 0 through 5. Other banks will not 
give a cohesive picture and should be ignored. 

By moving the Player 1 left tank controller up and 

Self-Test 

down, vertical scrolling is achieved. Moving the Player 
1 right tank controller up and down gives horizontal 
scrolling. 

Playfield banks 0, 1, 2, and 3 refer to EPROM locations 
819R, 12/13R, 8191', and 12/131'. 

Figure 2-8 PlayfieJd Test 
Playfield banks 4 and 5 rerer to EPROM locations 7R, 
14R, 7P, and 14P. 

Press the Player 1 left Fire button to obtain the next 
screen. 

Motion Object Test 
TIle Motion Object Test appears as shown in Figure 
2-9. lbe Motion Object Test indicates the condition of 
the motion-object buffer drcuit. There are seven ob­
jectS placed in one row at the top of the screen. The 
following information is proVided at the bonom of the 
screen: 

• OBJECf indiC3tes the number of the motion object 
selected. 

• PlCI'URE indicates the stamp number in ROM. 

• HORIZONTAL indicates !he horizontal position of 
the object. 

Figure 2-9 Motion Object Test 
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• VERTICAL indicates the vertical position of the ob­
ject. 

• SIZE indicate the number of stamps high and wide. 

• COLOR PALETTE indicates the palene number for 
colors. 

Perform the test procedure as described in Table 2-4. 

Press the Player 1 left Fire button to obtain me next 
screen. 

Alphanumerics Test 
The Alphanumerics Test is shown in Figure 2-10. This 
test indicates the condition of me alphanumerics cir­
cuit. Check that there are no errors on the screen. If 
there are errors, check the EPROM at N16 or its dr­
cuitry. 

Press the Player 1 left Fire button to obtain the next 
screen. 

Table 2-4 Motion Object Test Description 
ControVMovem.ent 

Player 2 Left Fire Bunon 
(increment by 1) 

Player 2 Right Fire Button 
(decrement by I) 

Player 2 Left Thumb Button 
Player 2 Ri,ght Thumb Bunon 
Player 1 Left Tank Controller 

Function 

Displays a different set of 
piCtures. (see P1ClURE) 
Press this bUllon to view 
the piCtures from 0 to 
SFFF. If there are errors, 
inspect: 

Picture 

0-3FFF 

EPROM/Oct,­
If 011 Oil G'''lIe 
PCBBoartl 
819R 
l Z113R 
819P 
lZ113P 

40tl0-5FFF 7R 
14R 
7P 
14P 

Increments piCture by size 
DecrementS picture by size 
Moves the venical position 
of object 

Player 1 Right Tank Controller Moves the hOrizontal posi­
lion of Object 

Player 1 Left Thumb Button Decreases the selected ob­
ject number 

Player 1 Right Thumb Button Increases the seleCted ob­
Ject number 

Player 1 Right Fire Bunon Increases the palette of 
the selected object 

Player 1 Start Button Increases the vertical size 
of the seleCted object 

Player 2 Start Button Increases the horizontal 
size of the selected object 
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Figure 2-10 Alphanumerics Test 

Color Test 
llte Color Test is shown in Figure 2-11. TIlis [est indi· 
cates the condition of the display color circuitS. 

The screen should show 16 venica l gray·scale bars 
and three blocks of red. green and blue , each contain­
ing 16 venica l bars. The brightest bars should be on 
the left and darkest (black) on the right, w ith a grey 
frame around the screen. This Fmme will help to iden­
tify the darkest color band. If the display char:tClcris· 
tics are not correct, refer to the display manual for the 
color-gun adjustment procedure or to determine the 
possible cause of failure. To adjust the brighLness, find 
the darkest column (not black) with the red, gree n, 
and blue colors. This column should be just barely vis· 
ible. 

Press the Player 1 left Fire button to obtain thc next 
screen. 

Figure 2-11 Color Test 

Color Purity Test 
The Color Purity Test consists of five colo r displays 
mat indicate the condition of the display color-purity 
circuits. Thc first display to appear should be a red 
screen with the word RED displayed at the bottom of 
the screen. 
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Press the P!;lycr 1 right Fire bulton, and the next dis· 
pl:Iy to :lppe~lr should be green with the word GREEN 
displayed at the boltom of the screen (see Figure 
2-12). Press the Player 1 right Fire button to obtain a 
blue, while, and finally a gr.ly screen. After the gray 
screen, the display wi ll repe:u the red. green, blue, 
white and gr:.l >~ sequence again. 

Figure 2-12 Color Purity Test 
If the display characteristics :Irc not correct, refer to 
the displ:lY manual for the color·pllriry adjustment pro­
cedure or the possible cause of fa ilure. 

Press the I>layer 1 left Fire bUlIon to obtain the ne.xt 
screen. 

Convergence Test 
The Convergence Test is shown in Figure 2·13. TIlis 
tesl indicates the condition of the display size, center· 
ing, linearity, and convergence. The grid pattern 
should be \vhite. 

Press the Player I right Fire button and the grid pat· 
tern should tum violet. PreSSing the Player I right Fire 
bUllon again should cause the grid patte rn to turn 
green. Check the grid pattern for the following charac­
teristics (the violet and ~vhite pauerns are used to 3d­
just rhe display convergence): 

• 1'lC four comers of the frame around the grid pat-

Figure 2-13 Convergence Test 

Self-Test 

tern should touch aU four comers of the screen. 

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

• Violet and white pauern convergence should be 
within 2.0 mm. 

If the displ:J.y characteristics are not within these limits, 
refer to lhe display manual for the linearity and con­
vergence adjustment procedures or to determine the 
possible C'.luse of failure. 

Press the Player I left Fire bunon to obtain the next 
screen. 

Sound Test 
TIle Sound Test is shown in Figure 2-14. TIlis tCSt indi­
cates the condition of the coin mechanisms and the 
Illusic, speech, and sound.cffects circuits. 

TIle sound microprocessor is reset at the beginning of 
this test The game may take up to three seconds to 
produce the first sound. If the sound·ll1icroproce~or 
reset f;!its, the message SOUND PROCESSOR NOT RE­
SPONDING should blink near the top of the screen. If 
the sound microprocessor is good, check the coin 
mechanisms ancl the sound microprocessor circuits by 
observing the following messages: 

• CURREl\TT COIN VALUE consists of four zeros. The 
third and fourth zeroes correspond to the left and 
right coin mechanisms, respectively. TIlese zeroes 
should change to ones when the coin switch is held 
down, and back to zeroes when il is released. 

• 'UMBER OF SOUNDS indic-"tes of the number of 
sounds used in the Vindicators game. 

• SOUND CPU STATUS indicates the condition of the 
sound microprocessor. 1J the sound microprocessor 
is good, the word GOOD should appear. If the 
sound microprocessor or associated ci rcuitry is 
faulty. a number will appear (to indicate sound st3-
tus) in addition to an error message located 3.1 the 
top of the screen. Refer to Table 2-5 for the error 

Figure 2-14 Sound Test 
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mess.1ges 3nd f3ulty sound RAM and ROM locuions 
on the Stand-Alone Audio PCB. 

• SOUND. indicates the sound selected by moving 
the Player 1 right tank controller up (increments the 
sound number) or down (decrements the sound 
number). To hear the sound, press the Pllyer 1 
right Fire button one or more times. Moving the 
Player 1 left control up or dot"n or pressing the 
Player 1 right l111unb button silences the sound. 

• Sound 4 (Music Chip Test) consists of eight tones in 
a major scale Ih:1t ahemate between sound channels 
(16 tones in all). 

• Sound 5 (Effects Chip Test) consists of four tOnes in 
a major chord thaI come from both sound channels 
simultaneously. 

• SCaM (seria l communica tions) Reset Test checks 
that the Game PCB can reset the Stand-Alone Audio 
PCB. 

Press the Player 1 left Fire bulton l'O rct'Urn to the 
Switch Test. 
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Table 2-5 Faulty Sound RAM and ROM 
Locations 

Error Message 

Music Chip Time Out 

LocatJon on Stand-Alone 
AudJo PCB/Cause 

2F 

Sound CPU Interrupt Error 2F. SK, TranslSlor Q8 

SOund CPU RAM I Error 2H 

Sound CPU ROM 1 Error 2K 

If displ3ycd when entering 
lest. then sound processor 
ClnnOI nUl funher. Press Fire 
bUllon to obtain l1ext test. 

Communlc:uions Error -11M 

COmmuniClUons Error -2 

SOund Processor Not 
Responding 

Will counl number of errors 
caused by either the Stand­
Alone Audio PCB or Game 
PCB. This error mess.1ge usu­
ally me:ms tMl the Chip no . 
137526-001 on either of these 
two bcxlrds is lxtd or is loose 
in its socket. 

A probable disconnection of 
the Stnnd-Alone Audio PCB 
from the Game PCB. or the 
chip at 1M is not insened into 
its socket. 

A maiOr problem with the 
Stnnd-Alone Audio I'CB. If 
you cannot enter the self-test. 
the cause may be a harness 
disconnection between the 
Stand-Alone Audio and Game 
PCBs. 
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Chapter 3 

Maintenance 
lois chapler includes preventive and corrective main­
tenance procedures for the VindicmorsTIoI game compo­
nents that are subject to the most use. To assure maxi­
mum trouble-free operation from this game, we 
recommend that preventive maintenance be performed 
3S described in this chaplcr. 

Removal. disassembly, re-assembly, and replacement 
procedures are provided for componentS dun might 
require corrective maintenance. Appropriate references 
are provided to Chapter 5, Illustrated Parts ListS, (0 

help locate the parts of this game that are mentioned, 
but not illustrated, in me maintenance procedures. 
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Preventive Maintenance 
Preventive maintenance includes cleaning, lubricating, 
and tightening hardware. How often preventive main· 
tenance is performed depends upon the game envi­
ronment and frequency of play. However, for those 
components listed in Table 3·1 Preventive·Maintenance 
InrclVals, we recommend th41t preventive maintenance 
be performed at the intervals specified. 

Preventive-Maintenance 
Intervals 
The preventive·mainrenance intervals specified in 
Table 3·1 are the recommended minimum require­
menlS for the components listed. 

Black carriage Boh 

, 

~"" 
BuHon Assy 

.... 
' .... 

WARNING 
To avoid possible electrical shock l turn off the 
game before performing any maintenance procc· 
dures. 

Table 3-1 Recommended Preventive­
Maintenance Intervals 

Tank ControUer Inspect weekly, lubricate, and 
tighten hardware at least ev· 
cry three months. 

Coin Mechanism Inspect whenever you collect 
coins. Clean at least every 
three months. 

Decal 

.... .... , , , 
.... , 

Slaniped Nul 

Figure 3-1 Leaf Switch and Tank Controller Removal 
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Removing the Control 
Panel 
Pe rform the following procedure 10 remove/ replace 
the control panel. (See Figure 3-1.) 

I. Use the tamper-proof hex-kc}/ wrench (included in 
the oper.lIors Illanual bag) (0 remove me four tam­
per-proof screws :tnd washers holding the comrol 
panel to the cabinet. . 

NOTE 
A hole is p-rovided on the cabine t shelf inside the 
upper coin door to conveniently slOre the hex-key 
wrench when nOI being used. This hole is located 
to the left of the coin SIOlS. 

2. Gr.lSP the tank comroller and gendy lift until (he 
bonom edge of the control panel clears the cabinet. 

3. Disconnect the three control panel harness connec­
tors :md remOve the control panel from the cabinet. 

4. Repbce the control panel in t!le reverse order of re­
moval. 

Cleaning the Push-Button 
Leaf Switches 
Perform the fo llowing procedure to clean the leaf­
switch contac ts and tighten the securing hardware. 
(See Figure 3-1.) 

1. Remove the comrol panel as previously described 
in this chapter. 

2. Use electrical COntaCt c1C"J.ner (0 clean the contacts. 
Do nOt burnish [hem. '\ ' hen the push bUllon is 
pressed, the wiping action of the cross-bar contacts 
provides ::1 self-cleaning feature. Then use the Self­
Test to verify proper SWitcll contaCt 

3. Use :1 1;/16-inch open-e nd wrench to tighten the 
st:lmped nut holding the push-button leaf switches 
1'0 the control panel. 

4. Replace the control panel in the C'J. binel in the re­
verse order o f removal. 

Tank Controller 
Preventive maintenance on the tank conrrolle r consists 
of, 

• In pection of each sn~lp-action switch to assure that 
the actuators are nOt bent o r deformed. 

• LubriCltion of each spacer, Shaft, and piVOt shaft. 

Maimc!n:mce 

Lubricating the Tank Controller 
Perform the fo llowing procedure to lubricate C"Jch tank 
controlle r. (See Figure 3-1.) 

I. Remove the control panel 3S previously described in 
this chapter. 

2. Use a 3/8" wrench to remove the four nurs holding 
the rank controller to (he control panel. 

3. Apply a small amount of lithium grease (Atari part 
no. 178027-(01) between each spacer and tube han­
dJe. Repeat this procedure for each of me four spac­
ers. 

4. Apply a small amount of lithium gl'C"dse to the pivot 
shaft. 

;. Repklce the tank controller and (he control panel. 

Cleaning the Coin 
Mechanism 
Use :1 soft-bristled bmsh to remOve loose dust or fo r­
eign material from the coin mechanism. A toothbrush 
can be used to remove any stubborn bUild-up of resi­
due in the coin path. After cleaning the coin mecha­
nism, blowout all of the dust with compressed air. 

Cleaning the Interior Com­
ponents 
Perform the following procedure to clean the compo­
nents inside the cabine t. 

WARNING 
Turn off the game power, but do not unplug tJle 
power cord before cleanjng inside the cabinet. -nle 
power cord provides a ground path for SU"'JY static 
voltages that can be present on the cleaning tools. 

1. Unlock and open the rear access panel and display 
service panel. 

2. Discharge the high voltage from the cathode-ray 
tube (CRT) before proceeding. The display assem­
bly contains a drcuit for cUsch~lrging me high voh­
age to ground when power is removed. However, 
to make certain, always discharge the display ::1S fol­
lows: 

a. Attach o ne end of a large, well-insulated, 18-
gauge jumper wire 10 ground. 

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

c. \'(fait (Wo minutes and repeat pan b. 
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CAUTION 
Be extremely careful when cleaning the electrica l 
components inside (he cabinet. Avoid (Ouching (he 
electrical componems wi(h any solid object olher 
than the soft brislles of the vacuum anachment or 
paint bmsh. 

Vindlc:uors 

3. Use a vacuum cleaner with a soft long-bristled 
brush attachment or use a soft-brislled paint brush 
{O remove loose dirt and dust :lccumulated on the 
inside of the cabinet. Be sure to clean the eleCtrical 
components thoroughly (power supplies, PCB as­
semblies, display, etc.). 

Corrective Maintenance 
Corrective maintenance consists of removal, disassem­
bly, re-assembly, and replacement of game compo­
nents. The following procedures are provided for com­
ponents that may require corrective maintenance. 

Removing the Tank 
Controller 
Perform the following procedure to remove/ replace 
the tank controller (See Figure 3-1.) 

1. Remove the control panel as described under Pre­
ventive Maintenance. 

Socket Head Screw ~ 

lenHandlec~-

len Handle.,J. 

Snap-Action Switch 

2. Use a 3/8-inch hex driver to remove the four nuts 
holding the lank controller to the control panel. 

3. Carefully lift the tank controller out of the control 
panel. 

4. Replace the t::mk controller in the reverse order of 
removal. 

Disassembling the Tank 
Controller 
Perform the foHowing procedure to disassemble the 
tank controller. (See Figure 3-2.) 

Keyboard Switch 

Figure 3-2 Tank Controller Disassembly and Lubrication 

) 
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1. Remove the covers from the handJes using a 4mm 
socket wrench to remove the four M4 x lSmm 
socket head cap screws. 

2. Remove the button joint and bUllon from the 
switches. 

3. Unsolder the harness from the PCB and switches, 
and slip the harness through the handle, as shown 
in Figure 3-2. 

4. Remove the retaining ring from the end of the piv­
ot shaft. Remove the washers from the shaft, and 
remove the shaft from the tube and the frame. 

;. Remove the retaining ring attached to the translator 
shaft that protrudes beyond the handle tube. Re­
move the flat ~vasher and relaining ring from the 
other side of the translator shaft. Remove the actua­
tor shaft, including the washer and spring, through 
the handle tube. Remove the slip washer and slip 
spring from the actuator shaft, and remove the ac­
tuator shaft from the frame. 

6. Repea' 'he procedure in S,ep 5 above for the other 
handle ,ube. 

7. Remove the handles and rubes from the slides and 
spacer frame. Note the orientation of the handles 
for subsequent re-assembly. 

S. Remove the handles from the rubes. 

9. Remove the slides from the spacer frame. 

10. Remove the spacer and the top plate from the 
frame by removing the -10 nut and lock washer. 

11. Remove the relaining rings from the shaft, slip the 
bumper s,op off the shaf, and slip shaf, from 'he 
frame. 

12. Repea, ,hJs procedure for the other bumper s,op. 

Reassembling the Tank 
Controller 
Perform the following procedure to reassemble the 
,ank con,roller. (See Figure 3-2.) 

I. Slip 'he bumper s,op shaf, partially ,hrough 'he 
frame. Then slip the bumper stop over the shaft. 
Push the shaft through the o ther side of the frame. 
Install the retaining rings. 

2. Repea, Slep 1 for 'he other bumper stop shaft. 

3. Mount the frame spacer, nylon washer, and tOP 
plate on the frame . Secure using four . 10 lock 
washers and nuts. 

4. Slip the slide handle in the spacer frame as shown 
in Figure 3-2. 

5. Slip the left and righ' side handles over the lef' and 
righ' side tubes, respectively. 

6. Slip the handle/,ube assemblies 'hrough the slide 

~'blmen:lnce 

handle and spacer frame. Note the proper orienta­
tion of the handles. 

7. Place the swi'ch actua'or shaft partially through the 
frame. Place the actuator shaft spacer over the 
switch actuator shaft, and push the switch actuator 
shaft 'hrough the handle/rube assemblies. Place the 
washer and spring on the actuator shaft, and push 
the shaft until it protrudes on the other side of the 
frame. Instal1 the translator shaft through the actua­
tor shaft as shown. Mount the flat washer and re­
taining ring on the translator shaft protruding han­
dle/ lUbe. Apply a small amoun' of lithium grease '0 
'he pans. 

8. Repea' S,ep 7 for the other handle/ ,ube assembly. 

9, Insert the pivot shaft through the frame and the 
tube, slip the nylon washers over the shaft, and 
continue pushing the shaft until it prorrudes on the 
other side of the frame. Install four retaining rings 
to secure the pivot shaft. 

10. Place the wiring harness through the handle rubes 
as shown, and solder to the switches and PCB. 

11. Mount rhe button joint and button on the keyboard 
switches. 

12. Install covers on the right and left handles using 
four M4 x lSmm socket head cap screws. 

Removing the Video 
Display 
Perform the fo llowing procedure to remove/ replace 
'he video display. (See Figure 3-3.) 

1. Tum the game power off and wait (WO minutes. 
Unplug the power cord. 

2. Use 3 liS-inch hex driver to remove the five 
screws holding the speaker grille to the cabinet. 
Remove the speaker grille. 

WARNING 
Hlgb Voltage 

The video display contains lethal high voltages. To 
avoid injury, do nOt attempt to service lhis display 
until you observe all precautions necessary for 
working on high-voltage equipment. 

X-Radial/on 
The video display has been designed to minimize X­
radiation. However, to avoid possible exposure to 
soft X-radiation, never modify the high-voltage d r­
cuiuy. 

Implosion Hazard 
The cathode-ray tube may implode if struck or 
dropped. Shanered glass may cause injury within a 
6-[00' ",dius. Use care when handling the display. 
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3, Remove the video display shield. 

4, Ca refully remove the bezel from the proteClive 
foam tape, 

5. Use a 1/S-inch hex driver to remove the four 
screws holding the upper rear door .. Remove the 
door. 

6. Be sure that the game power is turned off before 
discharging the high volrage from the cathode-my 
rube (CRT). TI,e display assembly conrains a circuir 
for discharging the high voltage to ground when 
power is removed, However, to make cenain, al­
ways discharge rhe display as follows: 

a. Atrach one end of a large, well-insulated, 18-
gauge jumper wire to ground. 

b. Momentarily rouch the free end of the grounded 
jumper ro rhe CRT anode by sliding it under d,e 
anode cap. 

c. Wail two minutes :md repeat p:ut b. 

7. From the rear of the ('''3binct, disconnect the dispby 
harness connectors from the display. 

Control Panel 

Attraction Frame 
Attratlon Cover 
Attraction Decal 

VlndiclIors 

WARNING 
To avoid dropping the video display, use extreme 
care \vhen remOVing the display from the cabinet. 
We recommend that no one weighing less lhan 1;0 
pounds should attempt to remove the display. In 
addition, we recommend that you we:u gloves to 
protect your hands from the sheet-mera] edges. 

8. Use a 7/ 16-inch nut driver to remove the four nuts 
holding rhe display to the cabinel. 

9. Carefully lift the display out through the front of 
the cabinet. 

NOTE 
Whenever the cathode-ray tube and yoke :lre re­
placed a a single unit, readju t the brightness, size, 
and centering 3S described in the display manual. 
Check the pUriry and convergence also according to 
the display mantl:!1 instnlctions, but adjust both 
only If required. 

Speaker Grille 
Black Vinyl Foam Tape 

Fluorescent Light 
Fluorescent Lamp Fixture 

Retaining Clip 

Figure 3-3 Control Panel, Video Display; and Speaker Removal 
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Vindicators 

to. Replace the video display as described in the fol­
lowing procedure. 

Replacing the Video 
Display 
Perform the following procedure to replace the video 
display in the cabinet. (See Figure 3-3,) 

1. Carefully Lift the video display through the from of 
the cabinet. 

2. Position the display so that the four holes in the 
video display mounting brackets align with the four 
studs in the cabinet. 

3. Tighten the four mounting nuts and washers hold­
ing the mounting brackets to the cabinet studs. 

4. Use a 7/ t6-inch nut driver (Q tighten the nuts with 
washers securing the display (Q the cabinet. Be sure 
that the display is centered horizontally. 

5. Connect the display harnesses to the display. 

6. Replace .he bezel, display shield, and speaker grille. 

Removing the Game PCB 
Perform the following procedure to remove/ replace 
the Game PCB. 

1. Turn the game power off. 

2. Unlock and remove the rear access panel from the 
cabinet. 

3. Disconnect the harness connectors from the Game 
PCB. 

4. Use a Phillips screwdriver to remove the two screws 
and washers holding the Game PCB to the cabinet 

5. Grasp .he edge of .he Game PCB and gently lift i. 
out of the sloued guide. 

6. Replace the Game PCB in the reverse order of re­
moval. 

Removing the Fluorescent 
Light 
Perform the following procedure to remove/ replace 
.he fluorescent Ugh •. (See Figure 3-3.) 

1. Turn the game power off. 

2. Use a liS-inch hex driver to remove the e ight 
screws holding the attraction frame to the top of the 
cabinet. Remove the frame. 

Maintenance 

3. Remove the light box plas.ic shield. 

4. Remove the fluorescent light from the light fLxtUre. 

5. To remove the entire light fL'(ture, use a I/S- inch 
hex driver to remove the four screws holding the 
upper rear door at the rear of the cabinet. Remove 
the door. 

6. Disconnect the light harness connector in the rear 
of the cabineL 

7. Use a Phillips screwdriver to remove th.e two screws 
holiling .he light r",'ure. Remove the ligh. rL,~ure. 

S. Replace the fluorescent light and/or light fixture in 
the reverse order of removal. 

Removing the Speakers 
Perform the following procedure to remove/ replace 
the speakers. (See Figure 3-3.) 

l. Tum .he game power off. 

2. Use a liB-inch hex driver to remove me five screws 
holding the speaker griIJe to the cabinet. Remove 
tlle grille. 

3. Use a liS- inch hex driver to remove the eight 
screws holding the attraction frame to the cabinet. 
Remove the frame. 

CAUTION 
Do not touch the speaker cones when handling the 
speakers. The cone material is fragile and can be 
easily damaged. 

4. Use a Phillips screwdriver to remove the four 
screws holding the speaker to the cabinet. 0 0 not 
Ie. the speaker fall. 

5. Lower the speaker just far enough to disconnect the 
(wo speaker wires. 

6. Replace the speaker in the reverse order of re­
moval. Be sure that you hook up the wires correct· 
ly. Otherwise, the game will produce less than the 
desired volume because the speakers will be out of 
phase. 

The signal wire on each speaker should be a.tached 
to the speaker tab marked with color, a "+- sign, or 
a round dot. (The signal wires are shown on the 
game wiring diagram; refer to the Schematic Pack· 
age included with .he game.) 



M:linlt:n:lOCC VindiC':uors 

N o T E s 
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Chapter 4 

Troubleshooting 
The information in tbis chapter discusses troubleshoot· 
ing aids and techniques (Q assist the service technician 
when trouble is suspected in a game, Most troubles 
can be located qUickly by following the information in 
this chapte r. However, if problems persist , contact 
your local distributor or your Atari Games Corporation 
Cusl'Omer Service Office, listed on the inside front cov­
er of this manual , fo r assistance. 

NOTE 

We recommend that troubleshooting and repair 
procedures be performed by a qualified service 
technician. 

1 



TroubleshOOtIng 

Troubleshooting Aids 
Troubleshooting aids are provided in this manual and 
in the schematic package supplement. The most useful 
of these are: 

Assembly and Component Locations 
The locations of assemblies and components are in the 
parts Iis(S in Chapter 5 of this manual. The. Printed-eir­
CUil board (PCB) ilIustralions can aid in rapidly local­
ing components shown on the corresponding schemat­
ic diagram(s). 

Diagrams 
The schematic package supplement for this manual 
contains schematic diagrams with component loca­
tions, active component type numbers, and electrical 
values. 

Troubleshooting Techniques 

WARNING 

To avoid e lectrical shock, turn off the game 
power before auempting to troubleshoot tllis 
game. 

The following troubleshooting steps are arranged in a 
sequence recommended for locating a defective cOrn­
ponen!. The procedure begins wilh a check of lhe sim­
ple trouble possibilities and progresses to more exten­
sive procedures for localizing the problem to an 
assembly or major circuit, and then to a defective com­
ponent. 

Check FUses 
Check for open fuses. Refer 10 lhe power supply pans 
liSl in Chapler 5 and 10 lhe schematic package supple­
menl for the location and rating of each fuse used in 
this game. Make sure that replacement fuses are the 
proper type and rating. 

Check Power-Supply Voltages 
If all drcuits are operating improperly. this usually in­
dicales a power supply problem. Be sure lhal lhe 
proper line voltage is available 10 the power supply. 
Refer 10 the label on lhe power supply for its voltage 
rating. 

Locate the Trouble 
Decide what the symptom is. Perform the self-test pro­
cedure provided in Chapler 2 of this manual. Usc the 
wiring diagrams in the schematic package supplement 
to determine wllich assemblies or major circuits may 
be causing the !rouble. 
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Vindicators 

Visual Check 
Visually check for obvious problems in the ponion of 
the game where the trouble is suspected. For example, 
check for loose or defective solder connectiOns, inte­
grated circuits loose in their sockets, loose cable con­
nections, broken wires, and damaged PCBs or compo­
nents. 

Check Individual Components 
Check soldered-in passive components (e.g. , reSistors, 
capacitors, diodes) by disconnecting one end to isolate 
the measurement from the effects of the surrounding 
circuitry. Often, the most practical way to determine if 
a component is faulty is to substitute a new compo­
nent. Before you do thiS, make sure thm you do not 
have some other circuit problem that could damage 
the new component. 

Repair the Assembly 

CAUTION 

Soldered-in transistors and integrated circuits are 
difficult to remove without damaging the print­
ed-circuit board or component. Refer to me in­
formation in this chaplcr pertaining to soldering 
and replacing integrated circui (S and transistors. 

Repair or replace lhe defeclive part. Refer 10 Chapler 4 
and information in this chapter for special removal and 
replacement procedures. Check for proper operation 
of the repaired circuit. 

Soldering Techniques 
Observe the fol1owing recommendations when remov­
ing or replacing components soldered to a PCB. You 
("'.tn damage a PCB or heal-senSitive electrical compo­
nents with poor soldering practices. 

Choose the proper soldering iron before you attempt 
to remove or replace soldered-in components. Exces­
sive heat from a soldering iron is a common cause of 
damage to a component or PCB. Also, transient volt­
ages from solder guns or improperly grounded solder­
ing irons can damage certain voltage-sensitive semi­
condu cto r devices . Refer to Troubleshooting 
Stalic-Sensi/ive Devices for more specific information. 

We recommend a 15- 10 27-wall pencil-lip soldering 
iron to avoid separating the etched circuit wiring from 
the board material and to avoid damaging active com­
ponents. You can also use a tempcra ture-comrolled 
soldering stalion rated at 700° F with a fine cone or a 
very fine chisel tip. 
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VindicalOfS 

CAUfION 

Do not use a solder gun to remove or replace 
soldered-in components on a printed circuit 
board. A solder gun can overheat a device, and 
irs large transient vohage can damage a voltage­
sensitive device. 

You will also need the following additional equipment 
for removing and replacing soldered-in components: 

• Solder Sucker-Hand-operated vacuum tool to re­
move Iiquified solder from the PCB. We recommend 
the top-of-the-Iine Sold1pullt® brand. 

• Solder Wick-Resin-soaked copper braid to re­
move excess solder from the lead connections on 
the PCB. See Removing Integrated Circuits for pre­
cautions relating to the use of a solder wick on a 
multi-layer PCB with pl31ed-through holes. 

• Flux Remover-Non-corrosive chemical to clean 
foreign material from the PCB before soldering and 
to remove ;lny flux residue where components have 
been replaced. AJso use it to clean any foreign ma­
terial from the PCB during preventive maintenance. 
Isopropyl alcohol is recommended. 

• Acid Brusb-5malJ stiff-brisr1ed paint or toothbrush 
used with flux remover to clean flux and other for­
eign material from the PCB. 

Removing Integrated Circuits 
The easiest and safest method for removing soldered­
in integrated circuits OC) from a PCB is to cut off each 
pin as close to the IC case as possible with a tip dyke 
(diagonal cutler) as shown in Figure 4-1. 

Use the proper soldering iron as previously described 
under Soldering Teclmlqucs. Then, to avoid excessive 
heat buildup in one area of the PCB, apply heat direct­
ly to each pin in a random order. Remove the loos­
ened pin with the tip of the soldering iron or a needle­
nose pliers as shown in Figure 4-2. Allow a moment 
for lhe PCB (Q cool before proceeding to the next pin. 
Apply just enough heat to remove any stubborn pins. 

u. 
Ot'90n.t&~ 

Flgure 4-1 Removing Ie (Cut-Pin Method) 

Troubleshoollng 

Flgure 4-2 Removing IC Pins 
For a multi·layer PCB with plated-through holes, use a 
solder sucker to remove the remaining solder from in­
side each hole as shown in Figure 443. If poSSible, 
suck the solder from the opposite side of the PCB 
from where the heat is applied. 

Use a solder wick to remove excess solder from 
around the lead connection pads on the top andlor 
bottom surface of the PCB as shown in Figure 4-4. 

CAUfION 

Do not use a solder wick to remove solder from 
inside plated-through holes. The heat required 
for the solder wick to remove the solder from in­
side the hole could damage the PCB. 

Use an integrated-circuit (Ie) pulling 1001 to remove 
socketed ICs. Do not pry up on one end of the ICs be­
cause the pins could be bent or broken. 

Troubleshooting Static­
Sensitive Devices 
Cenain precautions must be taken when working with 
st<nic-sensitive devices, such as microprocessors, field­
effect rransistors (FEn, complementary metal-oxide 
semiconductors (CMOS), and other large-scale integra­
tion o.sO devices that use metal-oxide semiconductor 
(10105) technology. Static charge buildup in a person's 
body or leakage from an improperly grounded solder­
ing iron can cause static-sensitive device to fail. 

Before handling a static-sensitive device or a PCB with 
such devices attached to it, ground any static VOltage 
that may have accumulated in your body by toudling 
an object that has been earth grounded. A bare wire 
wrapped around your wrist and attach.ed to an earth 
ground is effective when working extensively with 
static-sensitive devices. When soldering a Sl:ltic-sensi-
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Troubleshoollng VlndlC:llors 

Solder Sucker 

~ 
,~ ; 

Soldering Iron 

Solder Sucker 

Preferred Method Altemete Method 

Figure 4-3 Removing Solder from Plated-Through Holes 

Soldering Iron 
Solder Wick 

Figure 4-4 Removing Solder from Lead 
Connection Pads 
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live device, use a soldering iron with a properly 
grounded three-wire cord . (Refer to Solderi1J8 Tee/)­
niqlles for a discussion of recommended soldering 
irons and procedures.) 

Before you replace a sta{ic~sensitive device, make sure 
it is actually defective. A static-sensitive device can ap­
pear defective due to leakage on a PCB. To make sure 
a device is defec tive, ground Static voltages as de­
scribed in the parngrnph above. Clean both sides of 
the PCB with nux remover or an eraser. For discrete 
FETs, clean thoroughly between the gate, drain, and 
source leads. l11en test the device. 

few static~sensitive devices can be packaged in con­
ductive foam or can have a protective shorting wire at­
tached to the pins. Remove me conductive foam juSt 
prior to inserting the device into i(S socket or soldering 
it to a PCB. Remove the shoning wire only after the 
device is inserted into its socket or ajler all the leads 
are soldered in place. 





lIIustr:ut."(1 I~IOS Usu 

75-0455 
Lock Washer 

7!Hl7oo2 
Rat Washer 

75-9155 
Hex Nut 

178056-002 
1/2' x 1/16' Foam 

045108-01 
Bezel 

Tank Control Assembly 

7a.6900401 
Black Vinyt Foam Tape 

044925-01 
Attraction Frame 

045097-01 
Attraction Cover 

045107-01 
Alltaction Decal 

Con"at Panel As,y 

176025-3620 
Tamperproof Screw 

7!Hl15f 
Aat Black Washer 

171027-001 
Coin Door 

5/32 Tamperprool Hex 
Key Wrench 

99-11006 
Retaining CUp 

170003-001 
Auorescenl Ugh! 

171065-001 
Auorescenl Lamp FIXture 

Vlndl(.';ltOrs 

045106-01 
Top Lell Decal 

148007-003 
4 1/2' Round Speaker 

A045136-01 
Coln/Speaker Any 

Harness 

045109-01 
Instruction Decal 

1781:ztl.606 
PCB Standoff Support 

038091-01 
Cash Box 045147-01 

171078-002 Lower Lell Decal 
Coin Counter 

Figure 5-1 Cabinet Mounted Assemblies 
A045101-01 A 
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llIusu".all'd Parts Uszs 

Part No. 

038091-01 
044925-01 
045084-01 
045094-01 

045095-01 
()'15096-0 1 
045097-01 
045105-01 

()'15107-o1 
045 108-01 
045 108-02 
045 109-01 

045 106-01 
045106-02 
045146-01 
()'15146-02 

045147-01 
()'15 147-o2 
13902 1-001 
148007-003 

170003-001 
171027-001 
171078-002 
171086-001 

176025-3620 
178056-002 
178120-606 
1;8126-002 

75-o15F 
78-6900401 
99-11006 
A043713-23 

A04391()'o1 
A044402-21 
A044875-01 
A045045-01 

A045099-o1 
A045100-01 
A045133-o1 
A045134-01 

A045 135-0 1 
A045136-01 
A04514().01 
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Description 

Cabinet-Mounted AssembUes 
Parts Ust 

Cash Box 
Anraaioll Frame 
Rear Door 
Upper Re:lr Door 

Speaker Grille 
Display Shield 
Allraaion DeC31 Cover 
Lower Front Decal 

Aur.laion Decal 
IJezel 
Water Deflector 
Instruction Deetl 

Top Left Side Decal 
Top Right Side Decal 
l.eft Tread Decal 
Right Tre:ld Decal 

Lower I.eft Side Decal 
lower Right Side Decil 
19-inch COlor Raster Video Displ:\y 
" V2-Inch Round Unshielded Speaker 

18-inch 15 W:ltt Fluores(:em Light 
25¢/25c U.S.A.Ovet nder COin Door 
12 V DC Non-Resett3ble Termin':Hed COin COullter 
IS-inch Fluorescent L:lmp Fixture 

BUlIon Head Tamperproof Screw 
1/2-lnch x. Vl6-Inch Foam Tape 
0.375-Inch PCB Standoff upport 
S/ 32-Inch Hex l'jmperproof Driver Key 

V4-1nch, 8iack Flal Washer 
1/4-1nch x Vl6-lnch Bl:!.ck Vinyl Foom T3pe 
Fluorescent Lamp Ret:liningClip 
Stand Alone Audio Board Assembly 

On/Off Harness Assembly 
Vindk~lIors Game PCB Asst'lubly 
AC Power Assembly Hamess 
DispljY A.ssc:mbly Harness 

Comrol Panel Assembly 
Cabinet Assembl)' 
ComlAud Assembly Harness 
Power Assembly H:lrness 

Cabinet Assembly Harness 
COin/Speaker Assembly Harness 
SL Power Supply Assembly 

Vincllcltors 

o 





lIIusumed P3ns Usu /' , 75-51168 .... A044248-01 
Tank COntrol Assy Black Carriage Boll 

Part No. 

04 509S'() 1 
045104.()1 
1600 13.()Q I 
mOIO-240 

17803Q.()Q3 
75·0105 
75-; 116u 
75-9910NO 

8-6900402 
A04 248-01 
A045 132.()1 
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, , , , , , , 
78-6900402 ........ 
Foam Tape ........ 

A045132-111 
Conlfol Panel Assy 

Harness 
1Mn1iJln, 
l eal Switch 

Figure 5-2 Control Panel Assembly 
A045099-01 A 

DescrptiOIl 

Control Panel Assembly 
Parts list 

Control Panel 
Control Panel Dec3l 
Lear SWitch \\ilh Embossed Bulton Holder 
Polrmer - 1()"24 Hex Locknut 

Black BUllon Assembly 
- 10 Flat Washer 
- 10·24 BI3ck Carriage Doli 
S/S-· II Stamped Nut 

1/4·lnch x 8-lnch Thick Foam Tape 
Tank COntroller Assembly 
Control Panel Assembly liamess 

045098-01 
COOlroi Panel 

Vlndic:1tors 

04S10~1 
Control I Decal 

75-9910NO 
Siamped Nul 

) 





lIIuMt;lted Parts Lists 
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A043367·)lJt 
Jumoer 

/ 
034544·01 

FllSe SIoc>. Cove 

149003· ... 

179231·002 

46·2012002 
F"", 

Vlndic:ltors 

WARNING 
The switching power supply has high 
voltages on it when power is turned on. 
Therefore. be sure you do not touch this 
power supply unless you have turned off 
the power 10 the game. 

043396-01 
1'<> . .. 50""", Cnass<s Base 

037640-01 
Wa)n.ngLa~ 

179225·2205. or 
79·3206 

Fuse 

Figure 5-4 Switching/linear (SL) Power Supply Assembly 
A045140-01 A 





DesIgnator 

1)9 
1)11, 1)12 
1)13.-1)16 

1.1 
1.3 
IA 
IS 

RI, R2 
R3 
R4 
R3 

R6, R7 
R8 
R9 
RIO 

RII 
RI2 
RI 3 
RI 4 

RI 5 
RI6 
RI 7, RI8 
RI9 

R20 
R21 
R22 
R23 

R25 
R26 
R27 
R31 

Q I 
Q3 
Q3 

PI 
ICI 
SCRI 
1'1 

TRI 
VRI 
W I 

,·10 

Hilron 5-voU Power SlIPPIy Sub-Assembly 
Model HSA-122B(S) Parts List, COl/til/ued 

Description 

Diode, PaSi Recovery, 30DFI 
Diode, Schollky, SIOSC4M 
I)lode, Reaifler, IN4006 

InductOr, 15 mH 
Inductors 

Inductor, 7 ~Ii (Acceptable substitute is pan no. 99·2 1105)) 
Inductor, 2.2 ~J'I 
Inductor, 1'; mli 

Resistors 
ResiSlor, Cubon Film. 180 k , :t596, I W 
Resistor, Wirewound, 120 , :5%,2 WI 
ResLstor, Wirewound, 0.47 , :5%, 2 \VI 
Resistor, Wirewound, 33 • ±596. 2 W 

Resistor, C:lrbon Film, 5.6 ,:5%, 1/ W 
Resistor, Wirewound, 0.47 , :596, 2 \V 
ResLstor, C:lrbon Film, 10 ,:5%, 1/4 w 
Resistor, Carbon Film. 1 k , ±596, 1/4 \VI 

Resistor, Carbon Film. 47 ,:596. 1/4 W 
Resistor, Carbon Film. 5.6 ,:5%, 114 W 
Resistor, Carbon Film, 330 I :5%, 1/4 \V 
Resl.slor. Carbon Film, 270 • ±;%, _ W 

Resistor, C:lrbon Film, 330 , :5%, 1/2 W 
ReSistor, C.ubon Film, 8.2 , ±;%, 114 \Y.' 
Resistor, Carbon 1%11, 56 . :5%, 114 W 
Resistor, Carbon Film, 39 ,:5%, 114 W 

Resist:or, Carbon Film, 2 k , :;%, 114 W 
Resist'or, Carbon Film, 470 , :596. II W 
Resistor, 2.2 k , :2%, 1/ 4 W 
Resistor, Metal Film. 2 k , : 2%. 114 \'Il 

Resistor. Carbon Film, 10 , :596, 1/4 W 
Resislor, Wirewound, 50 ,:596, 2 W 
Resi.Slor, Carbon Film, 47 , :5%. 114 W 
ReSistor, Wirewound, 150 , :5%, 2 WI 

Tr:msisl:or, NPN, 25CI413.'\. 
Trnnsislor, 1):-.1, PE80500 
Tr:msi.Slor, PNP, PE85SOD 

Fuse, 2 A, 250 V, SEMKO 
Rcgulator, UA43 1AWC 
'I1lyriSlor, SCR 
Trnnsfomler 

Transistors 

Miscellaneous 

TIlcrmistor, 0.5 Ohm, ±5%, 5 W 
Potentiometer. Trimming. 3 kOhm 
Diode, Zener, 1~7S2A 
Fuse, 2 A, 250 V 

Fuse Holdcr, 6.35 mm 
Tcmlinal OIock, 8 Ckl 
He:lI Sink 
Heat Sink. 1.5 mm 

Vindlc:nors 

Part No. 

99·211006 
99-2 11005 
99-2 11008 

99-2 11052 
99·2 11050 
99-2 11054 
99·211053 

99-21'10'14 
99·211019 
99-2 1101 
99-2 11017 

99-2 11027 
99-2 11018 
99-2 11029 
99-211032 

99-2 11025 
~21IOZ; 

99·211026 
99-211023 

99·2 11022 
99·2 11 0"..8 
99·211031 
99·211030 

99·2 11035 
99-2 1102 
99·211021 
99-2 11033 

99-2 11029 
99-211015 
99·211025 
99-211016 

99-211002 
99-211003 
99-2 11004 

99-21 1058 
99-2 11 00 I 
99-2 11013 
99-211055 

99·211020 
99-2 11014 
99·211007 
99·211056 

99-2 11060 
99-2 11057 
99·21 1059 
99·21106 1 
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75·9485 
Locl<nul 

99-10140 
Panel Assembly 

Vintlk::nol"5 

99-10116 

70·11·47 
Lamp 

99-10104 
8 81 RetaJner 

99-101S4 
Brack.el Assembly 

99-10152 
Righi COlin Inlet 

171006-035 
Con Mech8r'11sm 

75·9445 
Locknul 

99·10153 
COIn Return Box 

99-10068 
COIn Chute 

65-44tC 
COIn SW1lch 

99·t0075thru 99·10078 
SWItch Wires 

Retainer 75-141 25 
Screw 

Figure 5-5 Coin Acceptors, Inc. Coin Door Assembly 
171027-001 A 

99-10105 
Bar 

99-10042 thru 99·10045 
Coon S",lcI\ Assembly 

99·10150 
SWItch COYer 





lIIustr.lIoo P~I~ U~ 

Part No. 

65-441C 
7()' 11 -47 
72-9 06S 
7HIAI 4().1C 

72-)AI40;B 
75·14125 
75-9')45 
99-10008 

99-10().12 
99-10().13 
99-10().1 
99-1 0().15 

99-10068 
99-10075 
99-10076 
99- 10077 

99-10078 
99-10080 
99-10081 
99-1 0096 

99- 101().1 
99-10105 
99- 10115 
99-10116 

99·10117 
99-1 01 39 
99-1 0140 
99-1 0141 

99- 10143 
99-10144 
99-10147 
99-10148 

99-10149 
99-10150 
99-10151 
99-10152 

99-1 0153 
99- 10154 

99-10160 
99-10161 
99-1 5066 
171006-035 
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Coin Acceptors, Inc. Coin Door Assembly 
Parts Ust 

Description 

Coin witdl 
Mini:nuo: Blyonet l.3mp 
-4-40 x YS-Inch Truss·Held Scr(-w 
.·1-40 x 1/4-lnch P:m-He:ld Screw 

-4-40 x .3 1-1nch I'ln-Hcld Screw 
- 4--40 x 314-lnch Pall-He::ld S<:rew 
"4--40 I.ocknut 
itet:tiner 

Coin Switdl Assembly for Belgian 5 Fr and .5. 25C' 
Coin Switch Assembly for Gt!ml.1n 10M, J:lplnese 100 Yen. Swiss 1 Fr 
Coin Switch Assembly for Germ.1n 2 DM. Italiln 100 L. .5. S 1.00 
Coin Switch Assembly for Austr:alian S.20. G{'rman 5 OM. British 10 P 

COin RetuOl Chute 
witch Wire (included in coin switch l ssel1lbh' 99-100H> 

Switch Wire (included in <..'Oin switch asscmblv 99-1 (042) 
Switch \'('ire {included in coin switch lsscmbl;' 99·) ()()'f4} 

$wilch \Vire (included in coin switch assembly 99- I~ 5) 
l.3mp 50ckel 
Key Holder 
Fastener 

I):lr Retainer 
Bar 
Spring 
PI:lslic COin Relurn Lever 

Sleel COin Return Door 
Coin Door 
Coin Door Inner-Panel Assembl)' 
Ole-Cast Coin Relum Cover 

Coin Door Fr:tmc 
Ch:lnnel Clip 
Harness 
Lcx:k Assembly 

Service Door 
Switch Cover 
Left Coin Inlet 
Right Coin Inlet 

COin ReluOl Box 
Ilr:lckel Assembly 

I-Inch Wide Die-Cast Coin Inlet Housing 
2;C Amber Side-Entry Coin BUlIon Assembly 
SCrew for Clamp 
Mel!!1 COin Mechanism for U.S. 25C 

Vlndlctators 





lIluslr:lled l':II1S Lists 

Designator 

1/2B 
1C 
10 
IF 

1K 
1M. l. I 

20 

2F 
2K 
2M.2N 

3B 
3C 
3D_ 310 
3) 

3K,31. 
3M 
3N 
4) 

4K,41. 
4M 
4N 
; () 

51' 
5). 5K, 51. 
5M 
5N 

6B 
60 
61' 
6), 6K, 61. 

6i\1 
6N 
718B 
7C 

71) 

10 
71' 
7) 

7K 
71. 
7M 
7N 
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Description 

Vindicators Game PCB Assembly 
Parts Ust 

Integrated Circuits 
Inlcgr.ned Cireuil. 74LS244 
Integr~Hed Circuit, 280-1 A-4;. 4;0 nsee 
Integr.ned Circuit, E1'RO~1. 27; 12-3. PRG O- li 
Imcgr:ued Circuit, EI'ROM. 27; 12-3. PRG I -H 

Intcgr:ncd Circuit, EPROM, 27; 12-3. PRG 2-H 
lotcgr.ncd Circuit , RA..\1, SKxS, SO nscc (Accepl3ble substitutes 
:Ire p:ln nos. 137;3;-xx.'{ of equal or (:lster spt.:-ed.) 
Integrated Circuit, EPROM, 27; 12-3. PRG O-L 

Intcgr:lIcd Circuit, EPROM, 27; 12·3, PRG 1-1. 
hllcgr:ncd Circuit, EPROM, 27; 12-3. PRG 2-L 
IntcgiJtcd Circu it. RA.~·I , 8Kx8, SO nsec (Acceptable substitutes 
;Irc p:ln nos. I 37;3;-xx.x of equ:11 or f~lsh;:r speed.) 

lntegr:ltl.'d Circuit, 74 1.52·14 
Intcgr:lI(:d Circu it, l'Al., 161.8 A. Main Adr 
Integrated Circui t, 74LS2 4 
Integr:lIcd Circuit. 741.52;7 

Integr:uc.'d Circuit. 74 LS373 
Inlcgr:ned Circuit, 741S374 
Integmted Circuit, 74 LSI 38 
Intcgl'3tcd Circuit, 741S139 

Intcgr:ncd Circuit. 74LS2 4 
hncgrated Circuit. 7415374 
Intcgr:llcd Circuit. 74lS86 
Intcyr:ncd Circuit. 68010 

Intcgl':ltccl Circu it, 74532 
Integrated Circu it. 741.52;3 
Inlegr:lIccI Circu it. 74LS374 
Imegr:ltcd Circuit, 741S17; 

huegr:ttcd Circu it. 74 LS2 4 
Integr:ned Circuit, 74lS(}1 
Imegr:ned Circu it. 741S174 
Imcgr:ncd Circuit, 74 Lf52;3 

Intcgr:lIt..'<l Circuit, 74LS244 
Integr:ncd Circuit. 74LS I74 
Integr:llcd Circuit. 741.S1 38 
Intcgr:lIed Circuit, 741S2 5 

Intc"r:lted Circu it, 74LS02 
Integr.lled Circuit, 741.5244 
Intcgmted Circuit, 74 Lf517; 
Integr:ned Circuit, 41.5378 

hllegr.lled Circuit, 74 LS273 
Integr:lIed Circuit. 74 LS378 
Integr.lled Circuit, 741S283 
Integr:lICd Circu it. PAL. 16R6 A, M.O·COntrol 

VindiC:lIOrs 

Part No. 

37-74LS244 
137329--150 
136059-1 117 
136059- 1119 

136059- 1121 
137535-007 

136059-1118 

136059-11 20 
136059- 1122 
13;;3;·007 

37-74LS2-14 
136059-11 50 
37-74LS2 4 
3"'4L~257 

37-74LS373 
37-74 LS374 
13717 -001 
3 -7 LS 139 

37-74LS244 
37-i4LS374 
37-74LS86 
137414-002 

37-74532 
37-7 LS253 
3,.,4LS37 
3 -74LSJ75 

37-74LS24-
37-74lS04 
3,.,4LS17 
37-74LS253 

37- 4LS24 
37-74LS17 
1371 -001 
37-7 LS245 

37-74LS02 
3,.,4LS2 
3,.,4LSJ 5 
137305-001 

37-74LS273 
137305-001 
137204-001 
136059- 11 53 





lIIuStt:lt(.'d I~rt.$ U5LS VlndIcmors 

Vindicators Game PCB Assembly 
Parts Ust, Continued 

Ocslgnator Description Part No. 

15F Imegr:Hed Circuit, 74LS32 37-74LS32 
15JIK Integr-..ted Circuit, GPC 137 19-101 

15VM Integr.ttcd Circuli, PHIS 137419-104 
16K InlegrJtcd Circuit. RAM, 2Kx8. 70 osee (Accepl3ble substitutes 137533-004 

161., '16M 
are p:trt no. 137533-x.'{."( or 13753'f-x.'U of equal or faster speed.) 
Integrnted Circuit, 74LS24; 37-74LS245 

17D Integrated Circuit. PAL, 161.8 A, Priority 136059-1151 
17£ Integrated Circuit, PAl., 16LB A, LB-COntrol 136059-1152 
17f Integrnted Circuit, 74LS04 37-74LS04 
17L, 17M IntegrJtoo Circuit, 74LS273 37-7 LS273 

18£ Integrated Circuit, 74lS74 3 -74 LS74 
() 18K Integrmeci Circuit, RAM, 2Kx8, 70 osee (Acceptable Substitutes 13 533-004 

are part nos. 137;33-xx."( or I 37534-xxx. of equal Or faster speed.) 
181. Integrated Circuit, 74LS08 37-74LS08 

IBM Integrnted Circuil, 74LS283 137204-001 
18N Integrmed Circuil. 4LSI94 J\ 37-74LSI94 
19K Intcgrnted Circuit, 74LS I63 A 37-74LS163A 
191., 19M Integrated Circuit, 74LS260 137332-001 

19MIN Integrated Circuil. 74l.S74 37-74LS74 
19N Integmted Circuit, 74LSI94 A 37-74LSI94 
200 Inu~grnted Circuit, 74IS32 37-741.532 
20E InlC!gr:ucd Circuil, 74LSOO 37-74LSOO 

20F Intcgr'Jted Circuil, 74LS32 37-74LS32 
20), 10K, 201., 20M Inlcgr:ued Circuit, 7406 37-7406 
20N Inlegrnted Circuit, 74LS 173 137529-001 
21E Integrnted Circuit, 74LS08 37-74LS08 

21f InwgrJl'ed Circuit, 74LS74 37-74LS74 
22D Integr:Hed Circuil, 74LSIO 37-74LSIO 
22F IntegrtHed Circuit, 74574 37-7474 
22WN Integr."ed Circuit, 74LSI97 137240-001 

230 lntegrnted Circuit, 74LSI58 137203-001 
23E Integr:l1ed Circuit, 74LS02 37-74LS02 
23F Integrated Circuit, 74504 37-74504 
240 Integrntcd Circuit, 74LS04 37-74LS04 

24E Integrated Circuil. 74LS86 37-74LS86 
capacitors 

CI-C26, C36 C.'lpacilor .. I pF, ;0 V, Ceramic 122002-104 
C37-C40 Cap:tdlor, 100 pF, 100 V, Ccr:tmic 122016-101 
C4 1, C43, C44 Capacitor, .1 pF, 50 V, ceramic 122002-104 
C45 Cap.1cilor, 100 pF, 100 V, Ceramic 122016-101 

C46 C.'p:tcitor, 39 pF, 100 V, Ceramic 122016-390 
C47 C!lpacitor, .1 ~F, 50 V, Ceramic 122002-104 
C48, C49 Cap3.citor, 100 pF, 100 v, Ceramic 122016-101 
CSO Capacitor, .1 pF, 50 v, ceramic 122002- 104 

C51 C:tpacitor, 100 pF, 100 V, ceramic 122016-101 
C52-C54 CapacitOr, 470 pF, ;0 V, Ceramic 12201}471 
C55-C57 Capacitor, .001 pr, 50 V, Ceramic 122002-102 
C58-C60 Capacitor, .1 }.IF, 50 v, Cernmlc 122002-104 

5-18 





Design3(Or 

RIOI 
RI02 
RI03 
RIM 

RI05 
RI06 
RI07 
RIOS 

RI09 
RIIO 
Rill 
RI12 

RII3 
RII4 
RI15 
RII6 

RI1 7 
RI18 
RI19 
RI20 

RI21 
RI22 
RI 23 
RI24 

R12; 
RI26 
RI27 
RI28 

RI29 
RI30. RI31 
RI32 
RI33 

RI34 
RI35 
RI36 
RI37 

RI 38, RI39 
RHO 
RI41 
R1 42. RI43 

R1 44. RI · 5 
RI 47 
RI48· RI 50 
RI51 

RIS2 
RI53 
R154. RI 55 
RI56 

,·20 

Description 

Vindicators Game PCB Assembly 
Parts List, Continued 

Resistor. 2.4 K Ohm. is%. 1/8 \YI 
Itcsistor. 120 Ohm, ±S%, 1/8 \\;1 

Iksistor. 620 Ohm. is%. 118 \YI 
Resistor. 470 Ohm. ±S%, 118 W 

Resistor. 3 K Ohm. i;%, 1/8 \YI 
Resistor, 10 K Ohm. i s%. 1/8 \YI 
Resistor, 470 Ohm, i;%. 1/ 8 WI 
Resistor, ·1.7 K Ohm. ±;%. 1/8 W 

Resistor. 2.4 K Ohm, is%, 1/8 \YI 
Resistor. 120 Ohm. ±;%. 1/8 \YI 
Resistor. 620 Ohm, ±5%, 1/8 \\f 
Resistor. 470 Ohm, ±;%. 1/8 \\f 

Resistor. 3 K Ohm, :5%. 1/8 \VI 
Resistor, 10 K Ohm. ±5%. 1/8 \'(1 

Resistor, 470 Ohm. ±S%, 1 \YI 
ResiStor. I K Ohm, ±S96. 1/8 \VI 

Resistor, 470 Ohm, ±5%, I \\f 
Resistor. 240 Ohm. i;%. 1/8 w 
Resistor. 120 Ohm. ±;%. 1/8 \YI 
Resistor. I K Ohm. ±S%. lI8 W 

ItesiSlor, 240 Ohm, is%, V8 \VI 
Resistor. 330 Ohm, ±S%. 1/8 Wl 
Itcsistor, 390 Ohm. ±5%, 1/8 \YI 
Resistor. 470 Ohm. ±;%. 1/ 8 W 

Resistor, 330 Ohm, ±596, 118 \YI 
Resistor. 390 Ohm, ±5%, 118 WI 
Rcsl:itor. 470 Ohm, ±;%, 1/8 WI 
R(.-'Sistor, 330 Ohm. ±5%, 1/ 8 WI 

Resistor. 390 Ohm. ±;%. V8 WI 
Resistor, 470 Ohm, ±;%, V8 \V 
ResiStor. 68 Ohm. :;%, 1/4 \V 
ReSistor, 470 Ohm. :5%. 118 \V 

Resistor, 1 K Ohm. ±5%. 1/8 \YI 
Resistor. 6S Ohm. is%, 1/8 W 
Resistor, 2.2 K Ohm, ±S%. V8 WI 
R(.'Sistor, 240 Ohm, i;%. 118 w 

Resistor, 10 K Ohm. ±;%, V8 Wl 
Resistor. 6S Ohm, :5%. 1/4 \VI 
Resislor, 10 Ohm, ±S%, 1/8 \VI 
ReSistor, 6S Ohm, tS%. V'I \VI 

Hcsistor. 10 Ohm. ±;%, 1/8 W 
Resistor. 2.2 K Ohm. 6 %, 1/8 \VI 
Resistor. 470 Ohm, ±;%, 1/8 \'(f 
Resistor. 2·10 Ohm. t 5%. 1/8 \'(I 

RcsiSlOr. 100 K Ohm. ±5%. 1/8 W 
Resistor, 240 Ohm, ±;%. 118 \YI 
Resistor, I K Ohm. t;%, 1/8 \VI 
Rc.:sistor: 1.8 K Ohm. t;%, 1/8 \VI 

VlndlC:IIOrs 

Part No. 

110027-2·12 
110027-]21 
110027-62 1 
110027·47 1 

110027·302 
110027-103 
110027-471 
110027-472 

110027·2· 2 
110027-121 
110027-621 
110027-47 1 

110027-302 
110027· 103 
110027-71 
110027·102 

110027-47 1 
110027-24 1 
110027· 121 
110027·102 

110027·2· t 
110027·331 
110027·391 
110027·47 1 

110027·33 1 
110027·391 
110027-171 
110027·33 1 

110027·391 
1100274 I 
110000-680 
110027-47 1 

110027-102 
110027-680 
110027·222 
110027·241 

11002 · 103 
110000-680 
110027· 100 
110000·680 

11002 ·100 
11002 -222 
110027· 71 
11002 -2· 1 

110027· 100 
110027·241 
110027-102 
110027·182 
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Figure 5-7 Stand-Alone Audio PCB Assembly 
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llIU$1r'.ued P:uu Usu VlndJcno~ 

Stand-Alone Audio PCB Assembly 
Parts LIst, Continued 

Location Description Pan No. 

0I8-C;2 C.'lp.1citOr . . 1 pF, 50 v. Ceramic 122002- 104 
C;~ CapaCitor .. 0022 pF, 50 V. A:<bl Ceramic 12201;-222 

C;4 Capacitor, .0027 pF. 50 V. Ceramic 1 2201 5~272 

C55 Capacitor .. 001 pF, 50 v, Ceramic 122002-102 
C56 CaPlcilOr, .0027 pF, 50 v, Ceramic 122015-272 
C;7 Clpac::itor, .001 pF. 50 V. CerJIllIc 122002-102 

C;S Capacitor, .0022 IlF, 50 v, Axial Ceramic 122015-222 
C61-C68 Clpacitor . . 1 IlF, 50 v, ceramiC 122002-104 
C69 CapaCitor, 39 pF. 100 V. Ceramic 122016-390 
C70 C:lplcitor. 100 pF, 100 V, Ceramic 122016-101 
C71-C74, C84 C:lpacitor,.1 pF, 50 V, Ceramic 122002-104 

Diodes 
CRI. CR2 Diode, IN4001 ~1-IN4001 
CR3 Diode. MV5053, Ught-Emiuing ~MV50;~ 
CM, CR; Diode, IN400 1 3 1 ~ lN400 1 
CRG Diode, MVS053, Ught-Emiuing ~MV50;3 

CR7·CRIO Diode. u\,;401 ~ 1 ·IN;40 1 
CR I ~ Diode. MV5053. Ught-Emiulng ~~IV505~ 
CRI4. CRI5 Diode, IN4001 31-1N 001 

Inductor 
LI Indu<.1or, 100 pH 4 1·m~ 

Transistors 
QI, Q2 Integrated Circuit, TI)A203(} 137301-001 
Q4 IntegrJted Cirt-uit, 7905. St:mdllp 37·7905 
Q;·Q8 TrJ n5iSlOr, 2N3904 34·2N~904 
Q9, QIO Transistor, 2. 5306 1 ~30~~1 

Resistors 
RI Resistor, 1 K Ohm. ±5%, 1/4 W 110000-102 
R2 Resistor. 10 K Ohm, :5%. 114 W lIOOOO-IO~ 
R3, R-1 Resistor, 1 Ohm , :t5%. 1/4 W 110000-010 
R5 Resistor, I K Ohm, t5%. 114 W 110000-102 

RG ReSistor, 10 K Ohm, t5%, 1/4 W 110000-103 
RIO ResiSlor, 0 Ohm. 114 W 11000;-001 
Rll Resistor, I K Ohm, 15%, 1/4 W 110000-102 
RI2 Resistor, 470 Ohm, 15%. 1/4 W II QOO().471 

Rl~ Resistor. I K Ohm, :5%, 114 W 110000-102 
RI4 Resistor. 470 Ohm. :5%. 114 \V II QOO().471 
RI; Resistor. I K Ohm. t5%. 1/4 W 110000-102 
RI6 Resistor. 4 0 Ohm, :t5%. 1/4 W 11 QOO().47 1 

R17. RI8 Resistor. 10 K Ohm. :5%, 1/4 \VI lI OOOO- IO~ 

RI9 Resistor, 22 K Ohm. t5%. 1/4 W 110000-223 
R20 Resistor, 1 K Ohm. ±51M1, 1/ 4 WI 110000- 102 
R2 1 Resistor. 22 K Ohm. :5%, 114 \'\1 110000-223 

R22 Resistor, 10 Ohm, ±5%, 1/4 \Y,' 110000-100 
R23 Resistor, S60 Ohm. 15%. 114 w 110000-561 
R24 Resistor. I K Ohm. :5%. 1/ 4 WI 110000-102 
R2G, R27 Resistor, 10 Ohm. ±5%, 114 "Il 110000-100 

5·2~ 
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FLYBACK 
A step-up t~nsformer used in a display 
to provide the high volt:lge. 

GATE 
I. A circuit with one output Ihat re· 

sponds only when a certain combina· 
tion of pulses is present at the inputS. 

2. A cin.-uit in which one signal 
switches another signal on and off. 

3. To conlrol the p:ISS!lge or a pulse 
or signal. 

HARNESS 
A pref:tbric:ued assembly of insulated 
wires and terminals re:ldy to be ~lt· 
lached to a piece of equipment. 

HEXADECIMAL 
A number system using the equiv:llent 
of the decimal number 16 as a base. 
TIle symbols 0-9 and A- F are usually 
U5Cd. 

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

VO 
Input/Output.. 

mQ 
In1.enupt request. IRQ is :l control sig· 
nal to the microprocessor thai is gener· 
aled by external logic. TIlts signal tells 
the microprocessor th:!1 external logic 
needs attention. Depending on the pro­
gram, the processor mayor may not re­
spond. 

LEO 
The abbrevia lion for a light-emilling 
diode. 

LOCKOllT con. 
Directs coins into the coin return box 
when there is no po\\1er to the game. 

LOGIC STATE 
TIle bin:try (1 or 0) value 3t the node 
of 3 logic element or integrnted circuil 
during a p:trticular time. Also called the 
logic level. The list below shows the 
voltage levels corresponding to the log· 
ic st~ttes (levels) in :t 111. system. 
Logic 0, Low - 0 VOC '0 +0.8 VOC 
Grey Area (Trl·Sllue 1£lX!O • 

+0.8 VDC 10 .2.4 VOC 

LOS'c I , High - .2.4 VDC.o.; VDC 

MULTIPLEXER 
A device that lakes severnl low-speed 
InputS 2nd combincs them imo onc 
high-speed data stream for simultane­
ous t~nsmission on a single line. 

gl-2 

NMI 
'on-maskable Interrupt. NMI Is a reo 

quest for service by the microprocessor 
from external logic. ' 111C microprocessor 
cannot ignore this interrupt requeSt. 

PAGE 
A subseClion of memory. A read-only 
memory device (s<.'e RO~1) is broken 
intO discrete blocks of dal:t. 11\cse 
blocks are ('311 £.'(1 pages. Each block h:IS 
X number of bytes. 

PCB 
111e abbrevi:llion for a prinled..circuil 
board. 

PHOTOTRANSISTOR 
A trnnsiStor that is :1ctiv:uOO 
by an external light source. 

POTENJ10METER 
1. A resistor that has a 

continuously moving 
contact which is gener­
ail)' mounled on a mov­
ing shaft. Used chiefl), 
:IS a voltage divider. 
Also called a pOt 
(sbng). 

2. An inslrument for 
measuring a voltage by 
balancing It against a 
known \'01138e. 

RAM 
Random-access memo-­
ry. A device for the tem­
pornl)' storage of data. 

RASTER-SCAN DISPlAY 
A display system whereb)' im­
ages are displayed by contin­
uously scanning the C'Jthode­
ray tube horizonrally and 
vCrtic lllv with an e lecl.ron beam. The 
display System controls the intensity of 
the electron be:un . 

RETRACE 
In a raster·sc:m display, rel'~ce is the 
time during which the cathode-ray lube 
electron beam is reselling either from 
right to left or from bouom 10 lOp. 

RESISTOR 
A device designed to have a definite 
alUOum of resistance. Used in circuits to 
limit currenl flow or to provide :1 volt· 
nge drop. 

ROM 
Re:td-only memory. A device for the 
permanent storage of d:Ha. 

SIGNATURE ANALYSIS 
A process of isolating digital logic fa\llts 
3t the component level by means of 
spedaJ tcst equipmenl called Signature 
analyzers. Basically, Signature analyzers 

(e.g. , the i\TARI® CAT Box) convert 
lenglhy bit Slreams inl'o four-digil hex­
adecimal signatures. TIle Signature re!ld 
by the an:tIYlcr ti t each circuit node is 
then compal\.--d with Ihe known good 
s!gnalure for thai node. , 1lis pro(:ess 
continues until a faull is located. 

TROUBLESHOOT 
TIle process of locating and repairing a 
fault . 

ncrOR 
A line segmenl drawn between speCific 
X and Y coordin:ues on :\ (''alhode-ray 
lUbe. 

WATCflOOG 
A counte r circuil 

designed to 
prolect the 
mkropro­

cessor 

(rom 
self-destruction if a program rn:dfunc­
tion ()(:curs. If a malfunction does oc­
cur, the counter applies continuous 
pulses 10 Ihe reset line of the micropro­
cessor, which causes the microproces­
sor 10 keep reseuing. 

X-Y DISPLAY 
A display system whereb)' images are 
displayed wilh vectors. 

ZENEROIODE 
A special diode used as a regul~lIor. Its 
main characleristic is breaking down at 
a specified reverse·bias (Zener) voltage. 

• 
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