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NOTICE RE

NON-ATARI® PARTS

WARNING

Use of non-Atari parts or modifications of
any Atari game circuitry may adversely
affect the safety of your game, and may
cause injury to you and your players.

You may void the game warranty (printed on the inside
back cover of this manual) if you do any of the following:

e Substitute non-Atari parts in the game.

e Modify or alter any circuits in the game by using kits
or parts not supplied by Atari Games Corporation.

NOTE

This equipment generates, uses, and can radiate radio fre-
quency energy, and if not installed and used in accor-
dance with the instruction manual, may cause interfer-
ence to radio communications. It has been tested and
found to comply with the limits for a Class A computing
device pursuant to Subpart J of Part 15 of Federal Com-
munications Commission (FCC) Rules, which are de-
signed to provide reasonable protection against such in-
terference when operated in a commercial environment.
Operation of this equipment in a residential area or modi-
fication to this equipment is likely to cause interference,
in which case the user, at his own expense, will be re-
quired to take whatever measures may be required to
correct the interference. If you suspect interference from
an Atari game at your location, check the following:

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

* The power cord is properly plugged into a grounded
three-wire outlet,

e On games provided with an Electromagnetic Interfer-
ence (EMD ground plane, be sure that the game print-
ed-circuit boards (PCBs) are properly installed on the
EMI ground plane and that the end board is securely
installed with all screws in place and tightened.

If you are still unable to solve the interference problem,
please contact Customer Service at Atari Games Corpora-
tion. See the inside front cover of this manual for service
in your area.
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SAFETY SUMMARY

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

apply.
WARNING

Properly Ground the Game. Players may receive an
electrical shock if this game is not properly grounded!
To avoid electrical shock, do not plug in the game un-
til it has been inspected and properly grounded. This
game should only be plugged into a grounded three-
wire outlet. If you have only a two-wire outlet, we rec-
ommend you hire a licensed electrician to install a
three-wire grounded outlet. If the control panel is not
propetly grounded, players may receive an electrical
shock! After servicing any part on the control panel,
check that the grounding wire is firmly secured to the
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 accept the
AC line voltage in your location. The line voltage re-
quirements are listed in the first chapter of this man-
ual.

Disconnect Power During Repairs. To avoid electri-
cal shock, disconnect the game from the AC power be-
fore removing or repairing any part of the game. If
you remove or repair the video display, be very careful
to avoid electrical shock. High voltages continue to ex-
ist even after power is disconnected in the display cir-
cuitry and the cathode-ray tube (CRT). Do not touch
the internal parts of the display with your hands or
with metal objects! Always discharge the high voltage
from the CRT before servicing it. Do this after you dis-
connect it from the power source. First, attach one end
of a large, well-insulated, 18-gauge jumper wire to
ground. Then momentarily touch the free end of the
grounded jumper wire to the CRT anode by sliding the
wire under the anode cap. Wait two minutes and do
this again.

Use Only Atari Parts. To maintain the safety of your
Atari game, use only Atari parts when you repair it.
Using non-Atari parts or modifying the game circuitry

may be dangerous, and could injure you and your
players.

Handle the CRT With Care. If you drop the CRT and
it breaks, it may implode! Shattered glass from the im-
plosion can fly six feet or more.

Use the Proper Fuses. To avoid electrical shock, use
replacement fuses which are specified in the parts list
for this game. Replacement fuses must match those re-
placed in fuse type, voltage rating, and current rating.
In addition, the fuse cover must be in place during
game operation,

CAUTION

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

Ensure the Proper AC Line Frequency. Video games
manufactured for operation on 60 Hz line power (used
in the United States) must not be operated in countries
with 50 Hz line power (used in Europe). If a 60 Hz
machine operates on 50 Hz line power, the fluorescent
line ballast transformer will overheat and cause a po-
tential fire hazard. Check the product identification la-
bel on your machine for the line frequency required.

ABOUT NOTES, CAUTIONS, AND
WARNINGS

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

NOTE — A highlighted piece of information.

CAUTION — Equipment and/or parts can be damaged
or destroyed if instructions are not followed. You will
void the warranty on Atari printed-circuit boards,. parts
thereon, and video displays if equipment or parts are
damaged or destroyed due to failure of following in-
structions.

WARNING — Players and/or technicians can be killed
or injured if instructions are not followed.
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How to Use This Manual

CHAPTER 1

Set-p

HIS MANUAL IS written for operators and service person-

nel. It provides information for setting up, playing, testing,

B  and maintaining your Space Lords™ game. ¢ Space Lords is
a one- to four-player outer-space warfare game that simulates 3D
and allows players full navigational control. To maximize earnings,
you can link two upright cabinets together so that as many as eight

players can compete head-to-head. To do so, a

separate link kit is available from your authorized
Atari distributor for a nominal fee. ¢ Chapter 1 of
this manual contains set-up and game play infor-
mation. ¢ Chapter 2 contains a description of the
self-test procedures and option settings. The self-
test is important in the Space Lords game. You
can troubleshoot the printed-circuit boards
(PCBs), main circuits, and controls using the
screens in the self-test. You should regularly test
the boards and controls with the self-test to keep
your game in peak condition and at top earnings.
¢ Chapter 3 contains several troubleshooting ta-
bles, plus maintenance and repair procedures for the game compo-
nents. If you have problems with your game, use this chapter to
troubleshoot and repair it. Be sure to perform the preventive main-
tenance tasks to keep your game in good condition. ¢ Chapter 4
contains the illustrations and PCB parts lists. ¢ Chapter 5 contains

the schematics for all the PCBs and all the wiring diagrams.
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Operating the Game

To operate your game for maximum income, you
should regularly run the self-test and check the con-
trols with the Control Test and Sound Test in the self-
test. By using the self-test regularly, you can find and
fix problems immediately. This lets you keep your
game in top condition.

Inspecting the Game

WARNING

To avoid electrical shock, do not plug in
the cabinet until it has been properly in-
spected and set up for the line voltage in
your area.

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

Make note of the power consumption when you set
up this game, so that you do not overload your electri-
cal circuit. See Table 1-1 for the power consumption
and the other important specifications of this game.

Inspect your Space Lords game carefully to ensure that
the game is complete and was delivered to you in
good condition. Inspect the cabinet and seat as
follows:

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

2. Open the lower rear access panels. Unlock and
open the coin doors. Inspect the interior of the
cabinet as follows:

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

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

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

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

1-2

Characteristic Specification

input Current 3.1 Amps at 120V

Line Fuse Rating 4 Amps at 120 V, slow blow

102 t0 132 VAC

Line Voltage

Temperature 5° to 38° C (37° to 100° F)
Humidity Not to exceed 95% relative
Width 53 inches (134.6 cm)
Depth 34.5 inches (87.6 cm)
Height* 74 inches (188 cm)
Weight 580 lbs. (263 kg)

*Including the wood atlraction-sign housing
Table 1-1 Game Specifications

e. Inspect other sub-assemblies, such as the video
displays, controls, printed-circuit boards, and
speakers. Make sure that they are mounted se-
curely and that the ground wires are connected.

Control and Switch
Locations

All of the controls are located on the back of the cabi-
net or behind the coin doors (see Figure 1-1). The fol-
lowing describes the locations in more detail:

Power On/Off Switch -

The power on/off switch is located on the bottom
right rear panel of the cabinet, below the right rear ac-
cess panel.

Volume Control

There is no volume adjustment knob on any PCB in
this game. Instead, volume is separately adjusted in the
self-test for each side. Refer to Chapter 2 of this manu-
al for more information.

Self-Test Swltch and Bracket

There is one self-test switch, mounted on a bracket be-
hind the right coin door. This self-test switch controls
both screens.

Although there is an additional self-test switch located
on each GX2 (game) PCB, for convenience we recom-
mend that you use the coin door self-test switch.
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Video Display Controls

} Self-Test Switch

I Coin Counter

Figure 1-1 Main Control and Switch Locations

Coin Counters

The coin counters are located near the bottom of each
coin box, inside each coin door.

Video Display Controls

This game provides convenient access to six of the
most important video display controls — vertical and
horizontal position, vertical hold, vertical size, black
level, and contrast. These control knobs are on small
PCBs that are mounted on the plywood panel inside
each coin door (see Figure 1-1).

Setting the Coin and
Game Options

The Space Lords coin and game options are set in the
self-test. Refer to Chapter 2 for the recommended set-
tings and the procedure for setting the options.

Game Play

This section describes the features and play of the
Space Lords game.

Introduction

Man your battlestations! Take a journey among fields
of asteroids and gaseous nebulae to the battlefields of
the future. Here aliens from across the universe con-
gregate to prove who is the most feared pilot in space.
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Space Lords is a unique engineering feat that allows
players a glimpse into the unknown world of space
warfare. In a true 3-D universe, game players have full
navigational control of their spacecraft. Armed with
lasers and nukes, players engage in tactical dogfights
with other players and a variety of alien spacecrafts.

In a futuristic two-monitor cabinet, one to four players
can play either pilot or co-pilot stations. A low-cost
link kit is available to link two cabinets together for
four-screen, eight-player games. This format enhances
the interactive and competitive features of the game.

Game Play

Players can select from three game modes:

* Solo — Mission-based game. Players must destroy
a specified number of alien ships to advance to the
next mission. In each mission players face different
enemies, requiring different strategies.

e Team — Players form red and blue teams and
compete in a team format.

* Melee — The ultimate dogfight in outer space. A
free-for-all where survival of the fittest is the rule.

The pilot’s controls consist of a throttle for speed/-
direction, flight controller to steer, and a start/hyper-
space button. In addition to variable forward/back-
ward positions, the throttle has a rear view button to
see behind the ship. Players can fly in one direction,
yet shoot in the other.

On the flight controller are both laser (trigger/index
finger) and nuke (thumb) fire buttons. Lasers are un-
limited, unlike nukes. Nukes can be acquired from the
“Modify Ship” screen while selecting the game mode,
or collected in space through the green bonus satel-
lites. A red Hyperspace button on the control panel
serves as a quick escape when the action is getting too
intense.

The co-pilot, 100, has a flight controller and serves as a
second gunner, giving the ship double firepower. Like
the pilot, the co-pilot also has a hyperspace button. A
special cloaking button makes the ship undetectable
by enemy radar. Cloaking, however, consumes energy
faster than usual.

Pressing both the hyperspace and cloak buttons en-
gages Turbo Cloak, making the ship undetectable and
fast. As a bonus to encourage tandem play, the
pilot/co-pilot’s ship is awarded extra energy, increased
firepower, increased turning ability, an extra life, an
extra nuke, and an extra hyperspace.

1-4

In the Game Mode select screen, players have the abil-
ity to modify their ship to their specifications. They
can adjust any or all of the following:

e Nukes — Long-range high-power weapon
e Hyperspaces — Quick boost to safety

e Shields — Protection from enemy blasts and colli-
sions

e Laserpower — Strength of player’s laser

e Agility — Ship acceleration and responsiveness of
the flight control

e Speed — Top-end speed

After getting some experience, players understand
how to modify their ship depending on the oppo-
nent(s) they face.

Eight different alien enemies are in the universe. They
include the Troid, Octon, Raptor, Hydrus, Krystar, Xy-
clops, Nakar and Noptera. Each of these enemies flies
unique-looking ships and possesses different flight
characteristics.

An on-screen radar identifies enemy ship locations.
Dots on the screen indicate the location of enemies:
the brighter the dot, the closer the enemy. Using a
combination of both throttle and flight controller, a
player can steer towards or away from a specific
ship(s). On the instruction label, a diagram explains
how to use the radar.

Green satellites in space are good and benefit the
player. By collecting these (flying through them), play-
ers can collect energy, nukes, hyperspaces, and even
an extra life. A “?” satellite can award a variety of spe-
cial bonuses. Players should always collect these when
they are easily available.

At the top of the screen, a player’s “Kills” and “Kill Rat-
ing” is displayed. Kills are simply a numerical record
of all ships downed
by the player. In the
Solo/Missions mode,
it displays the num-
ber of ships left to
kill. The Kill Rating is
a skill rating based on
the number of game
credits used.

The strip lights go on
during game play
whenever a player is hit by laser or nuke shots. They
are also used in the attract mode to draw players’
attention.
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Self-Test

SE THE SPACE LORDS™ self-test to

check the condition of the game

%
%
%
5
5

. circuitry and controls. You will see
the self test information on the video display
and hear the sound test information through
the speakers. You do not

need any additional

equipment to perform the
self-test. Perform the self-
test when you first set up
the game, each time you
collect the money, or
when you suspect game
problems. This chapter
shows the screens in the
self-test and explains
each of the tests. The

screens and explanations
are arranged in the order they appear in the
self-test. Table 2-1 lists all the self-test

SCreens.
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Entering and Exiting
the Self-Test

The game’s self-test switch is conveniently located be-
hind the right coin door. Turning it on causes both
screens to enter the self-test mode. Doing so displays
the Select Test menu; see Figure 2-1. Exit the self-test
by turning off the self-test switch at any time.

Select Test Menu

Adjust Volume

Statistics
Statistics
System Error Counts
Time Per Life for Solo
Time Per Life for Team
Time Per Life for Melee
Session Times

Game Options

Coin Optfons

Controls Test
Sound Board Test
Link Test

RAM Tests
Video RAM
Color RAM
Working RAM
Common RAM (2)
All RAM

ROM Test

Alphanumeric Test

Motion Object Tests
Motion Object Checksums
Motion Object Growth Test

Playfield Tests
Scrolling Test
Stamp Test

Monitor Tests
Video Sync Test
Color Test
Purity Test
Convergence Test

Table 2-1 Summary of All Self-Test Screens

2-2

Strip Lights

When the right-hand side is anywhere in the Select
Test menu, both lights should be on. When the right-
hand side enters a specific test from the Select Test
menu, both strip lights should be turned off. The strip
lights go on during game play whenever a player is hit
by laser or nuke shots. They are also used in the at-
tract mode to draw players’ attention.

Select Test Menu

Choose which test or screen you want to see from this
menu, shown in Figure 2-1. Note that this picture
shows the full test selection screen, which only ap-
pears on the right video display in each game. The left
display shows fewer tests. Therefore, the right display
acts as a “master” self-test screen.

Move up and down the menu by moving the left joy-
stick forward or backward (or by pressing the thumb
button). Start the selected test by pressing the trigger
button.

SELECT TEST

Choose-then-press Trigger-Buiton.

4D

STATISTICS

GAME; OPTIONS
COIN OPTIONS
CONTROLS TEST
SQUND BOARD TEST.

LINKTEST

RAM.TESTS
ROM TEST

ALPHA -NUMERIC TEST.
MOTION QBJECT TESTS
PLAYFIELDTESTS

MONITOR.TESTS

Figure 2-1 Select Test Menu Screen

Adjust Volume

Adjust the volume of the game using this screen,
shown in Figure 2-2. Follow the instructions at the bot-
tom of the screen to change the volume, to restore the
old volume level, and to save the new volume and re-
turn to the select test menu.
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ADJUST VOLUME

VOLUME: 3

?II'IIII'Illlllllllllu
{

=" Move Joystick 161 T volume
.1 Pregs Throttle Button to RESTORE old Setting
“ Press Thumb Button to SAVE setting and return to menu

Figure 2-2 Adjust Volume Screen

Statistics

Use the information shown in the statistics and histo-
gram (bar graph) screens to keep track of your game
use and maximize your profits. Record the information
on the Space Lords statistics page in the back of this
manual. The first of the screens is shown in Figure 2-3.
(Make several extra copies of this form before writing
on ith)

The game statistics are collected from the last time the
statistics were cleared. Follow the instructions at the
bottom of the screen to clear the statistics or to ad-
vance to the next statistics or histogram screen.

LeftCoing b e ag

“'Right Coing 162
: 1 4258

1 Player Ming iy : 501

2 Player Mins . . AL

Solo Mins 178

Team Ming 12

Melee Mins 33260

Pilot Coing 17 ¥ ;AR
« + Copilot Coins:: 122
- - New Games 34

Continue Games. = Sortgg

Error Count - R ¢

= Totat Coins S a00
“Avg Time/Coln 1 1:52
Percentage Play. .50 s 18

Hald Triggerand Press Thumb Button
- to clear ALL statistics
Press Thumb Butlon.-
formarestals

Flgure 2-3 Statistics Screen

Statistics Screen

The statistics screen lists the following information:

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

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

e Idle Minutes shows the number of minutes that the
game was idle and not being played.

e 1 Player Minutes shows the number of minutes that
the game was played by one player only.

e 2 Player Minutes shows the number of minutes that
the game was played by two players.

* Solo Minutes shows the number of minutes that the
game was played in solo mode (a mission-based
game).

e Team Minutes shows the number of minutes that
the game was played in the team mode.

e Melee Minutes shows the number of minutes that
the game was played in the melee (free-for-all)
mode.

e Pilot Coins shows the number of coins counted in
the left mechanism of each coin door.

e Copilot Coins shows the number of coins counted
in the right mechanism of each coin door.

e New Games shows the number of unique games
played. A unique game is counted every time a
player starts a new game (not a continued game).

e Continue Games shows the number of games that
players continued.

e Error Count shows the number of errors counted in
the erasable memory. If you have an error count,
the statistics may be wrong. If you consistently
have errors counted for several weeks, replace the
EEROM at 13C on the Space Lords game PCB.

e Total Coins shows the number of coin accumulated
by the game in all coin slots.

e Average Time per Coin is displayed in seconds.
This is tabulated for all games played since the
statistics were cleared. If there are no credits, this
line will not be displayed.

e Percentage Play shows the percentage of time
played vs. the total time the game was turned on.

System Error Counts

This screen shows several important statistics regard-
ing system errors. You should have zero or near zero
shown after all numbers.

2-3
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Remaining Histogram Screens

The remaining four screens show time per life for solo,
time per life for team, time per life for melee, and ses-
sion times. The first three of these screens show the
number of games played, grouped in 30-second incre-
ments, but the session times are shown in minutes.

The bottom of each screen shows the median game
time for that mode. The median value means half the
games were above that value and half below.

Game Options

Check and select the game options on this screen,
shown in Figure 2-4. The screen shows the factory de-
fault settings in green.

To move through the options, to change or save the
settings, or to return to the select test menu, follow the
instructions shown at the bottom of the screen. The
game options, with defaults, are shown and explained
in Table 2-2.

Option Available Settings
Difficulty Level 0—Easiest ... 7-Mediumv
... 15 —Hardest

GAME OPTIONS

Game Dificulty
7 - Medium

Pilot Lives to Start?
1 life

Pliot Lives for Continue?
1life

Coapilat Lives to Start?
1 life

Copilot Game Cost?
1 coin

Station Colors:
Red & Green

Y MORE Vv

Press Throttie Bulton
10 RESTORE old setting
Press Thumb and Trigger Buttons
to SAVE setting and return to menu

Figure 2-4 Game Options Screen

Coin Options

Check and select the coin options on this screen,
shown in Figure 2-5. The screen shows the factory de-
fault settings in green.

Explanation

Sets the game difficulty for both the left and right screens.

Pilot Lives to Start? 1lifev 2lives 3lives 4 lives

Determines how many lives are granted whenever a game is
started.

Pilot Lives for Continue? 1life v/ 2lives 3lives 4 lives

Determines how many lives are granted whenever a game is
continued.

Copilot Lives to Start? 1lifev 2lives 3lives 4lives

Determines how many lives are granted whenever a game is
started.

Copilot Game Cost? 1coinv 2,3,4,5,6,7,8coins

Determines how many coins are required to start a co-pilot
game.

Red & Green v
Blue & Yellow

Station Colors?

Red & Green are the default colors of the players’ space-
ships on the screen. If you link two games together, set this
option to Blue & Yellow on the second linked game.

Attract Music Frequency No Music Frequent v/ Lets you turn the sound off in the attract mode, or adjust how
Less Frequent Very Freguent often the attract music plays.
Auto High Score Reset Yesv No Automatically clears the high score table periodically.
Reset High Score Table? Yes v/ No Clears the high score tabie the next time you select the
game mode.
Restore Factory Default? Yes No v Returns all the game options to the green factory defaults.

v Manufacturer's recommended settings

Table 2-2 Game Option Settings
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COIN OPTIONS

Free Play:
No

Discount to continue:
Yes

Game cost:
2 coins 1 credit

Bonus for quantity buy-in:
None

Right mech value:
1 coin counts as 1 coin

V¥ MORE V¥

Press Throttle Button
to RESTQRE old setting
Press Thumb and Trigger Buttons
to SAVE setting and return to menu

Figure 2-5 Coin Options Screen

To move through the options, to change or save the
settings, or to return to the select test menu, follow the
instructions shown at the bottom of the screen. The
coin option settings, with defaults, are shown and ex-
plained in Table 2-3.

Option Available Settings

Free Play Nov Yes

Controls Test

NOTE
The coin switches are checked in the
Sound Board test. See the section that fol-
lows in this chapter.

The control test screen is shown in Figure 2-6. This
test checks all the pushbutton switches, the joystick
potentiometers, and the throttle switches. As you use
each control, the numbers for the joystick pots in-
crease or decrease, or the switch names are highlight-
ed. If the changes do not appear on the screen, check
the controls and their wiring. Follow this procedure:

1. Simultaneously press the trigger and thumb buttons
to reset the joystick pot limits; the center numbers
will turn red. Then push the joystick into the four
corners to set the maximums and minimums. Make
sure that the green numbers correspond to the
changes. The upper left corner corresponds to the
lower numbers.

Explanation

Lets you choose free play to demonstrate the game.

Discount to Continue No Yes v/

When set to Yes, this option reduces by 50% the player’s cost to

continue a game (always rounded up to the next full coin).

1 coin 1 credit
2 coins 1 credit v/

Game Cost

é'coins 1 credit

The number of coins required for one credit.

Bonus for Quantity None v/

Buy-in 2 coins give 1
3 coins give 1
3 coins give 2
4 coins give 1

9 coins give 2
9 coins give 3

Lets you choose from various kinds of bonuses or no bonus.

Right Mech Value 1 coin counts as 1 coin ¢

1 coin counts as 2 coins

1 coin counts as 7 coins
1 coin counts as 8 coins

The number of coins each coin counts as in the right coin
mechanism.

Left Mech Value 1 coin counts as 1 coin v

1 coin counts as 2 coins

1 coin counts as 7 coins
1 coin counts as 8 coins

The number of coins each coin counts as in the left coin
mechanism.

v Manufacturer's recommended settings

Table 2-3 Coin Option Settings
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If the center numbers stay red as you move the
joysticks into the four corners, this indicates the
pots do not have enough range.

If the minimum and maximum numbers are too
close to zero or too close to 2535, then the mini-
mum and maximum numbers are displayed in red.
The pots should be replaced if any numbers stay
red.

Press each button on the control panel. Make sure
that the corresponding message is highlighted on
the screen.

o

CONTROLS TEST

BLUE Buiton
Left Thumb

Left Frigger
Throttle Forward
Throttle Button

RED Bution

Right Thumb
““Right Trigger

Throttie Reverse

RIGHT of DOUBLE
- DOUBLE SYSTEM

Left Joystick:

. Right Joystick:
X-axis=B4 78 BA
Y-axis=54 95}00

“'X-axis=32 73 BB
o Yeaxis=60 .93 .D4 ..

HOLD Trigger and Prass Thumb Bution
ta RESET Joystick Limits
Press Thumb Button
to SAVE setting and return ta menu

Figure 2-6 Controis Test Screen

Press the left thumb button to return to the select test
menu.

‘Sound Board Test

The sound test indicates the condition of the sound ef-
fects circuit on the game PCB. The sound test screen
appears in Figure 2-7.

NOTE
The Audio PCB must be installed and con-
nected in the game to perform this test.

To select a sound, to play a sound, or to return to the
select test menu, follow the instructions shown at the
bottom of the screen. (You can have numerous sounds
playing simultaneously, or you can have silence, de-
pending on which ones you select.) Pressing the throt-
tle button will stop all sounds.

SOUND TEST

4 5

SOUND #4 $04 MUSIC CHIP TEST

Press Trigger button to START sound
Use Joystick to SELECT Sound

NUMBER OF SOUNDS  : 253
SOUND CPU STATUS

LFT RGT LFT RGT
] ] 0 4]
Press Thumb Button
to return to menu

COIN MECH SWITCHES:

Figure 2-7 Sound Test Screen

Verify that the Sound CPU status is good. Also press
the left and right coin mechanism switches: the 0 on
the screen should change to a 7 while you press the
corresponding switch. Note that the leftmost group of
LFT and RGT coin mech messages will be displayed
onlyif you have linked two cabinets together.

Link Test

The link test checks the link between two Space Lords
games (see Figure 2-8).

LINK TEST

Q0 00 00 00 00 .00

FF. FF FF FF FF FF

21722 23 24 25 26

0102 03 04 05 06
; NO sending

STATION ; YBGR
NETWORK : ¥YBGR
NEIGHBOR : YBGR

TRANSMITTED :
NOT SENT :
TOTAL NOT SENT :
LOST TMAS:

RECEIVED :
CHANGED :
LOST :

TOTAL LOST :
EXCNAK CNT:
REPEATS:

DOoOROOG QLoD

Press Trigger Button
to CHANGE sending mode
Press Thumb Bution
to return to menu

Figure 2-8 Link Test Screen

Once both linked games are in the Link Test, START
“ASYNCHRONOUS SENDING” by pressing the pilot
trigger on each cabinet. The most important numbers
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to look at are TOTAL NOT SENTand TOTAL LOST. Both
of these numbers should be zero or a very low num-
ber, and should not be increasing.

NOTE
A link problem can remain hidden and un-
solved if you do not check both linked
cabinets.

If incorrect data is received in any of these cable tests,
the failure will appear in red. You may have a problem
with the cable, plug, harnesses, or connectors.

NOTE

Do not run this test if a connected/linked
game is not in Self-Test.

RAM Tests

Use this selection screen, shown in Figure 2-9, to run
any of the six RAM tests. These tests check the RAM
chips in various ways.

RAM TEST

Video RAM (looping)
Color RAM (looping)
Working RAM (looping)
Common RAM (looping)
Common RAM (READ looping)
All RAM (re-start)

EXIT RAM TESTS

Figure 2-9 RAM Test Screen

ROM Test

Use this selection screen, shown in Figure 2-10, to see
if the ROMs are OK. When you turn on the power, the
game automatically runs through the random-access
memory (RAM) and read-only memory (ROM) test. Re-
gardless of whether or not the game has a problem, it
will always advance to the attract mode. The game will

stop only if you power it up and the self-test -switch
has been previously turned on.

ROM TEST

0s: TISEP1992. ~02:18:12
MAIN: .~ 11SEP1992- 18:55:53

Press Thumb Button
to return to menu

Figure 2-10 ROM Test Screen

If the test finds no ROM errors, no message appears
and the program goes to the title screen in the attract
mode. If 2 ROM fails, a message may be displayed.
However, the program may be unable to show the lo-
cation of the failed ROM. The ROM error message will
stay on the screen for ten seconds.

If you think you have a ROM error, but the screen
shows no messages, check the ROMs at 23E, 23], 37E,
and 37] on the Space Lords game PCB. Check these lo-
cations for bent pins or incorrectly inserted chips. Also
see Table 3-2 for information about the locations of
the ROMs and their functions.

Depending on how bad the ROM error is, you may
not be able to enter the self-test.

Alphanumeric Test

The alphanumeric test, shown in Figure 2-11, checks
the condition of the alphanumerics in the game. If you
see an error in the alphanumerics or graphics on the
screen, check the EPROM at 13N on the Space Lords
game PCB. To page (scroll) the screen up and down,
or to return to the select test menu, follow the instruc-
tions shown at the bottom of the screen.
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Figure 2-11 Alphanumeric Test Screen

Motion Object Tests

Motion Object Checksums

The first motion object test screen, shown in Figure
2-12, examines the checksums of the motion object
ROMs. If the checksums match, A/ Motion Object
ROMs OK is displayed. If the checksums do not match,
either you have a defective EPROM/ROM or a chip
may be installed incorrectly.

Motion Object Growth Test

The second motion object test screen shows two squares;
one grows to full-screen size, while the other shrinks. Use
the left joystick to control the rate of growth of these
squares, Make sure the growth is smooth; any tearing of
lines or pixels and/or inconsistent colors indicate a prob-
lem with the motion object circuitry.

- MO CHECKSUM TEST -

‘MOTION OBJECT ROM
CHECKSUM ERROR

4 MEG ROM CHECKSUM
PRIRAT == 1§ SHOULD BE
31L, 3IN 6AF5 _ 6BES

OBEO - 0ACH
35R, 35T 8E7C  BEB4

331, 33T

Press and hold thumb butten
to retum to menu

Figure 2-12 Motion Object Test Screen

2-8

Playfield Tests

The playfield test screen, shown in Figure 2-13, tests
the movement of the playfield.

Scrolling Test

To scroll the playfield continuously in a horizontal or
vertical direction, move the left joystick in the corre-
sponding direction. Make sure that the playfield screen
is clean and scrolls smoothly across the screen.

Stamp Test

To view the playfield stamps, move the joystick for-
ward/backward.

Figure 2-13 Playfield Test Screen

Monitor Tests

This test has four screens. Advance to each screen to
completely test the monitors.

Video Sync Test

NOTE

Do not run this test if a connected/linked
game is not in Self-Test.

This test is useful for both linked and single Space
Lords game cabinets. The video sync test (see Figure
2-14) checks that both games are synchronized. Make
sure that @/l screens in your system are displaying this
test; then check the positions of the four blocks on the
screens. They should not drift from the correct posi-
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tions, which are shown in Figure 2-14. All blocks
should be close to the same height.

If the blocks on one screen are not in the same posi-
tion as on the other screen or the blocks are drifting,
you could have two causes for this problem. The
CLARN II PCB could be bad, or the link harness or re-
lated connectors on it could be defective.

VSYNC TEST

Ptess Thumb Button
to return to-menu

Figure 2-14 Video Sync Test

Color Test

The color test (see Figure 2-15) indicates the dynamic
range of the video display color circuit. The screen
should show three bands (red, green, and blue) plus
white in the right half, ranging from black to white,
from left to right. The red, green, and blue bands are
produced by only one color gun being turned on in
each band.

COLOR TEST

i i

Press Thumb Button
1o return to menu

Figure 2-15 Color Test Screen

Purity Test

The next five screens are color purity tests. The entire
screen will be red, green, blue, white, and grey. Press
the trigger on the left joystick to change colors.

Each screen should show no unevenness of color and
no lines in the display:

Convergence Test

The convergence test has three screens — white, vio-
let, and green backgrounds with grid lines. The white
screen is shown in Figure 2-16. To see the remaining
screens, press the trigger button. Press the thumb but-
ton to go to the select test menu.

Figure 2-16 Convergence Test Screen

Check the following on the screens:
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e The grid lines should be straight within 3.0 mm
and the lines should not pincushion or barrel.

e The convergence of the lines on the violet and
black screens should be within 2.0 mm.

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

Return to the select test menu by pressing the thumb
button.
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CHAPTER 3

~ Troubleshooting
& Maintenance

., HIS CHAPTER contains maintenance,

troubleshooting and repair procedures for
your Space Lords™ game. The mainte-

nance section gives informa-

tion on cleaning the parts.
The troubleshooting section
contains several tables to help
determine the source of a
problem and the steps neces-
sary to repair it. The repair
section contains the steps nec-

essary to remove and install

the serviceable parts. Togeth-
er, these three sections provide a complete guide to

servicing your Space Lords™ game.
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Problem Suggested Action

Coin Mechanism Problem

N =

Check the wiring connections to the coin mechanism.

Check the voltage to the + side of the mechanism.

Test the coin mechanism with the Sound Test screen in the self-test.
Check the power distribution board fuses.

Joystick or T-Handle Thruster Joystick Problem

1.

Gk wn

o

Has the control been lubricated with the correct type of lubricant? If not,
lubricate it as shown in Figures 4-2 and 4-6.

Check the harnesses and connectors.

Check the switches on the control,

If you took the control apart, have you reassembled it correctly?

Make sure all the parts of the control are in good repair. Repair or replace
parts as needed.

Reset the limits on the joystick using the Controls Test in the self-test.

Pushbutton Switch Problem

HON =

Check the switch using the Controls Test in the self-test .
Check the wire connections and solder joints to the switch.
Check the switch for continuity using an chmmeter.
Replace the switch only if it is bad.

Sound Problem

NGOk =

Check the speaker volume setting.

Check the voltage on the PCB edge connectaor.
Check the connections from the PCB to the speakers.
Check the voltage level to the PCB.

Check the sound ROMs in the Sound Board Test of the self-test procedure.

Check the resistance of the speakers for 8 Ohms.
Replace the speaker(s) only if bad.

Video Display Problem

Screen is dark

Only a colored screen appears

Display area wavers or is too small

Strip light problem

CONDGO LN

Ny —

Ny —

W~

Check to see that the game is plugged in.

Check to see that the game is turned on.

Check the line fuse.

Check the display brightness.

Check the solder connections on the line filter and the transformer.
Check the edge connector to the PCB.

Check the harnesses and connectors to the video display PCB.

Check the voltage levels to the video display PCB.

Run through the following checklist. If you answer no to any question, you
have a problem with the video display, not with the game circuitry. In this
case, refer to your video display service manual.

a. Do you have power to the video display?

b. Are the video display’s filaments it?

c. Do you have the correct voltage to the video display?

Attempt to run a complete RAM/ROM test in the self-test.
Replace the RAM.

Check the voltage levels to the video display PCB.
Check the B+ to the video display. (Refer to the video display manual.)

Check the bulbs in the strip light.
Check the Power Distribution Board fuses.
Test the strip lights in the self-test.

Table 3-1 General Troubleshooting
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Problem Suggested Action

Picture is wavy 1. Check the connection of the monitor ground wire to the monitor.
Check the connections of the sync inputs.

Picture is upside down or reversed 1. Switch the horizontal or vertical yoke wire connections to the video display.

Convergence, purity or color problems 1. Use the self-test mode to digitally adjust the video display.
Use the adjustment procedures in your video display manual.

Picture is not centered 1. Use the centering procedures in your video display manual.

Electronic Game Link Problem

1. Check the harnesses and connections between both games.

Table 3-1 Generai Troubieshooting, Continued

Maintenance
Procedures

Introduction

This section describes the maintenance procedures for all
of the major assemblies and components of the game. The
maintenance procedures should be performed every 3—4
months on a regular basis.

WARNING

Before performing any maintenance or
repairs, please observe all of the following
safety precautions:

1. Turn the game’s power off.

2. Unplug the power cord from the electri-
cal socket.

3. Secure loose clothing such as ties and
long sleeves that could get caught within
the game.

4. Rermove all metal jewelry such as watch-
es and necklaces that could conduct
electricity from the game's power
sources.

Cleaning Procedure for Coin
Mechanisms

Regular use of the coin mechanisms may result in a build-
up of residue and dirt. If this is the case, clean the coin
mechanism by following the steps below (refer to
Figure 4-5 and Figure 4-6 for detailed part information on
the coin door).

1. Open the upper coin door.

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

3. Clean the loose dust and dirt from the coin mechanism
with a lint-free rag or a soft brush.

4. Clean the dirt and residue from the coin path with a
toothbrush. Hot, soapy water may be used to help dis-
solve dirt and residue.

5. Blow out all the loose dirt and dry the coin mechanism
with compressed air.

6. Close the gate on the door that covers the magnet and
close the upper coin door.

CAUTION

Never lubricate the coin mechanism with oil
or grease.

Troubleshooting
Procedures

This section is designed to help determine the source of
a malfunction and detailed information on repairing the
problem.

Table 3-1 General Troubleshooting, is divided into two
columns. The left-hand column is broken down into the
general nature of problems. The right-hand column lists
suggested solutions to solve the problem.
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Table 3-2 ROMs and RAMs Troubleshooting, is designed
to help determine the specific ROMs and RAMs that are
the source of a game logic malfunction. The left-hand col-
umn shows some problems that may result from malfunc-
tioning ROMs and RAMs. The middle column shows the
ROMs and RAMs that may be the source of the problem
and their purposes. The right-hand column shows the PCB
locations of the ROMs and RAMs that may be causing the
problem.

Table 3-3 Voltage Inputs and Test Points, is divided into
three columns. The left-hand column shows the correct
voltages that should be measured. The middle column
shows the physical locations of the test points or LEDs.
The right-hand column shows the sources and purposes
of the voltages.

Repair Procedures

Introduction

This section describes the repair procedures for all of the
major assemblies and components of the game. Before
performing any repairs, use the tables in the Trouble-

shooting Procedures section to help narrow the source of
the problem. The Maintenance Procedures section may
also provide a good starting point for fixing
many game problems before beginning what
might be unnecessary repairs.

Speakers

FEach game has two speakers, one for each
side. The speakers provide the music and
sounds for the game and self-tests. Failure of
the speakers may result in distorted or no
sound. If this is the case, replace the speak-
ers by following the removal and installation
steps below.

1. Remove the attraction shield and decal by removing
the retainers that secure them.

2. Disconnect the harness to the speaker.

3. Remove the four screws and washers securing the
speaker housing.

4. Disconnect the harness from the speaker; then remove
the four screws securing the speaker.

5. Replace and reinstall the harness speaker.

Strip Lights

To replace the strip light bulbs, follow the removal and
installation steps below.

1. Remove the plastic attraction panel at the top of the
game cabinet by removing the retainers that secure it.

2. Unfasten the screws that retain the strip light brackets
on top of the cabinet.

3. Lift the strip light bracket out of the slot on top of the
cabinet and disconnect the harness to the PCB
assembly.

4. Rotate the bulb 1/4 turn (90 degrees) in the lamp clips
and remove it by pulling on the bulb.

Thruster Joysticks

To replace the microswitch on either T-handle thruster joy-
stick, disconnect the wires to the switch on the joystick
(see Figure 4-6). Remove the screws that hold the switch
on the joystick. Remove the switch.

Pot Joysticks

The pot joystick and its handle are shown in Figure 4-2.
If you want to repair the joystick control, disassemble it
by removing it from the control panel. The hardware that
secures the joystick assembly to the control is listed in Fig-
ure 4-4.

System Logic Assemblies

This section describes the repair and maintenance proce-
dures for the major assemblies and com-
ponents that are related to the system’s
logic and electronics, including the
printed-circuit boards (PCBs) and the pow-
er supply. These components are housed
in the bottom of the cabinet below the vid-
eo display.

Space Lords Game PCB Set

The Space Lords game PCB set is respon-
sible for the display graphics and game
play. Failure of the game PCB set may
result in erratic or no game play. If this is
the case, repair or replace the game PCB set by following
the removal and installation steps below.

1. Unlock the right rear access panel of the cabinet (as
you view it from the rear) and remove it.

2. Disconnect the harness connectors from the game PCB
set.

3. Unfasten the screw and spacer that secures the game
PCB set to the cabinet. Remove the game PCB set and
its attached cover (refer to Figure 4-7).
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CAUTION
Before handling static-sensitive compo-
nents, properly ground yourself to discharge
buildup of static charges.

4. Re-install the game PCB set by following the previous
steps in the reverse order.

Electronic Game Link

Each Space Lords game is linked internally. Electronic
game link connector are available to electronically link
two Space Lords game cabinets together for up to eight-
person play. Damage to the electronic game link connec-
tor may cause the eight-person play to function incorrectly
or not at all. If this is the case, replace the electronic game
link connector by following the removal and installation
steps below.

1. Unlock the rear access panel of the cabinet and
remove it.

2. Disconnect the external game link cable from the
game link connector.

3. Remove the ground plane hat and disconnect the link
connector from the CLARN II PCB.

4. Unfasten the 4 screws that secure the game link plate
to the cabinet and remove the game link connector
and attached plate.

5. Install the new game link connector by following the
previous steps in the reverse order.

Power Supply

The power supply is responsible for providing power to
all of the game assemblies that require it. Failure of the
power supply may result in erratic game play or no power
at all. If this is the case, repair or replace the power supply
assembly by following the steps below.

1. Unlock the rear access panel of the cabinet and
remove it.

2. Disconnect the wiring harnesses from the power
supply.

WARNING
The power supply can contain high voltages
even after the power is turned off. To avoid
injury, observe all of the safety precautions
before working on the power supply. (Refer
fo the Introduction in the Maintenance Pro-
cequres section.)

3. Unfasten the 4 screws that secure the power supply
assembly to the cabinet, and remove the power supply
assembly.

4. Re-install the power supply assembly by following the
previous steps in the reverse order.

ROMs/RAMs

The ROMs and RAMs contain the programming routines
used by the game PCB set to control game play. Refer to
Table 3-2 ROMs and RAMs Troubleshooting to determine
the ROMs or RAMs that are malfunctioning. Replace the
damaged ROMs or RAMs by following the removal and
installation steps below.

1. Remove the game PCB set according to the procedure
in the Space Lords Game PCB Set section.

CAUTION
Before handling static-sensitive compo-
nents, properly ground yourself to discharge
buildup of static charges.

2. Remove the damaged ROMs and RAMs from the game
PCB set using a chip extraction tool.

3. Install the new ROMs and RAMs by plugging them in
the game PCB set sockets.

4. Re-install the game PCB set by following the steps in
the Space Lords Game PCB Set section in the reverse
order.

Video Display

To repair, replace or make adjustments to the video dis-
play, follow the removal and installation steps below.

3-5
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Problem

ROMs

The program works, but the motion

objects are incorrect or non-existent. objects)

Garbage appears on the screen or
game play doesn't work correctly.

The text or numbers are incorrect or
non-existent.

The sound is incorrect or non-existent.

ROMs/RAMSs Source and Purpose

Motion Object ROMs (responsible for moving graphic

Program ROMs (responsible for game control)

Location

31L, 31N, 31R, 31T,
33L, 33N, 33R, 33T,
35L, 35N, 37L, 37N

23E, 23J, 37E, 37J

Alphanumeric ROM (responsible for controlling
graphic text and numbers) 13N

Audio ROMs (responsible for controlling sound)

Audio Program ROM 18E
Audio ADPCM ROM 5A

The moving backgrounds graphics are

Playfield ROMs (responsible for controlling background

incorrect or non-existent. graphics) 2D, 5D
RAMs

The display color is yellow. Working RAM

The display color is green. Video RAM

The display color is white. Color RAM

Table 3-2 ROMs and RAMs Troubleshooting

Voltage

+5+ 0.25VDC +5V1

CR1 LED (GX2 or game PCB)

CR1 LED (JSA3S PCB)
CR2 LED (JSA3S PCB)
CR1 LED (CLARN 11 PCB)
CR2 LED (CLARN Il PCB)
CR3 LED (CLARN Il PCB)
+12V +VOP (pin 4 of LM324)

5V ~VOP (pin 11 of LM324)

Test Point or LED Location

Voltage Source and Purpose

Logic power from the switching power supply.

Lights when 5V is applied to the PCB and the reset (RST)
jumper is open.

Lights when the +12 V supply is good.

Lights should be out (connected to ground)

Lights when left GX2 is powering CLARN Il +5V

Lights when right GX2 is powering CLARN Il +5V
Blinks to indicate which CLARN Il is video sync master.

+12V from the switching power supply. Positive supply for
the analog circuitry.

-5V from the switching power supply (if connected). Nega-
tive supply for the analog circuitry (connected to ground).

Table 3-3 Voltage Inputs and Test Points
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WARNING

High Voltage
The video display contains lethal high volt-
ages. To avoid injury, do not service this dis-
play until you observe all precautions nec-
essary for working on high-voltage
equipment.

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

Implosion Hazard

The cathode-ray tube (CRT) may implode if
struck or dropped. The shattered glass from
the tube may cause injury up to six feet
away. Use care when handling the display
and when removing it from the game cabi-
net. Also, wear gloves to protect your hands
from the sheet-metal edges.

. Unfasten the 8 square drive screws that secure the
monitor doors to the cabinet and remove them.

. Discharge the high-voltage from the cathode-ray tube
(CRD).

NOTE
The label on the video display assermbly
shows a circuit for discharging the high-volt-
age contained in the CRT to ground when
the power is off.

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

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

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

d. Wait 2 minutes and repeat the previous step.

. Disconnect all of the wire harnesses from the video

display.

. Unfasten the 13 square drive screws that secure the

light housing assembly and remove it.

. Unfasten the 10 square drive screws that secure the

lower glass retainers. Remove the display shields and
card-board bezels.

. Unfasten the 4 flat washers and nuts that secure each

video display chassis to the cabinet monitor mounting
brackets.

Remove the video display assembly from the cabinet.

NOTE

Do not atternpt to remove the video display
without its chassis.

. Install the new video display by following the previous

steps (excluding steps 2a.~2d.) in the reverse order.

. If necessary, adjust the new video display’s brightness,

size, centering, purity and convergence according to
the video display service manual.

3-7
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CHAPTER 4

Parts [llustrations

Part Ordering Information

. HIS CHAPTER provides information you

need to order parts for your game. The
printed-circuit board (PCB) parts lists are ar-
ranged in alphabetical
order by component.
Within each section the
parts are arranged nu-
merically by part num-
ber. When you order
parts, give the part num-
ber, part name, the num-
ber of this manual, and
the serial number of
your game. With this in-
formation, we can fill
your order rapidly and
correctly. We hope this

will create less down-

time and more profit
from your games. Atari
Games Customer Service phone numbers are listed

on the inside front cover of this manual.
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Red Strip Light Plex

051145-01 ‘
(2 places)

A051104-01
Strip Light Bracket Assy.
(2 places)

176015-112
#10-3/4" Pan-Hd.
Tapping Screw
(4 places)

051148-01
White Defuser Plex
(2 places)
051144-01
Attraction Shield

051153-01
Attraction Decal

047974-01

Cleat

(2 places)

176020-220

#8 x 1 1/4" X-Rec Screw
(6 places)

051109-01

Left Bezel
178056-002

1/2 x 1/16 Foam Tape
(1" Strip, 8 places)
051109-02

Right Bezel

051141-01

Center Shield Retainer
178348-0108
50 W. x .032T.
Foam Tape
(60')
175014-1050
1/4" Flat
Washer

(8 places)
72-5516
1/4-20 x

1.00" Bolt

(8 places)

(Not Shown
in this drawing)

051108-01
Coinage Label
(2 places)

171093-001 or 1710

4-2

051140-01
Display Shield R
(2 places)

051157-01
Pilot/Co-Pilot Decal
(2 places) |
o

Over/Under Coin Door \
(2 places)
038158-01 (-05)
Product 1.D. Label
051085-02

Seam-Covering Decal

95-001

(2 places)

051143-01

Attraction Retainer

(2 places)
176037-4016

#10-24 x 1.00" Tamper-

Proof, Butt.-Hd. Screw

(4 places)
175014-3040
#10 Flat Washer
(4 places)

~—

170003-001

18", 15W Fluorescent Light
171086-001

18" Fluorescent Lamp Fixture
178322-001

Lamp Retainer Clip

(2 places)

176015-110

#10 x 5/8" X-Rec., Pan-Hd.,
Tapping Screw

(2 places)

25E. x

60")

Tapping

72-5520
1/4-20 x
Hex-Hd.

1/4" Flat

Butt.-Hd

1/4" Flat

Figure 4-1 Cabinet-Mounted Assemblies, Front View

051132-01

Attraction Cap

(2 places)

176019-220

#8 x 1 1/4" Sq.-Dr. Screw
(4 places)

051142-01

Left Shield Retainer
051142-02

Right Shield Retainer
176019-212

#8 x 3/4" Sq. Dr. Screw
(6 places)
178263-0402

Foam Tape

A049286-01

Test Switch Assy.
176015-110

#10 x 5/8" Pan-Hd.,

051156-01
Instructions Decal
(2 places)

A051103-01
Ctl Panel Assy.

(3 places)
175014-1050

(3 places)
176037-4410
1/4"-20 Tamper-Proof,

(2 places)
175014-3050

(2 places)

051073-01

Left Speaker
Enclosure
051073-02
Right Speaker
Enclosure
175014-1050
1/4" Flat Washer
(8 places)
72-5520
1/4-20 x 1 1/4"
Hex-Hd. Screw
(8 places)
051149-01
Speaker Grille
(2 places)
A050674-01
Speaker Harness
Assy.

(2 places)
148007-104
41/2" Dia.
Speaker

(2 places)
177026-0040
10-24 Nut/
Washer Assy.
(8 places)

125T.

Screw

11/4"
Screw

Washer

. Screw

Washer
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A051102-01
Wood Vendor Kit List
A050671-01
Main Harness Assy.

$£050672-01

A050339-01
Power Harness Assy.
150041-001
Power Supply Cord
TM-330
25" Wells Gardner, Std.-Re:
Display Service Manual

items Not Shown:

Speakers/Attraction Harness Assy.

139022-401

25" Color Display
(2 places)
038158-01 (-07)
Product 1.D. Label

S,

Tapping Screw

(4 places)

177026-0038

#8-32 Nut/Washer Assy.

TM-380 72-5516
Operator's Manual 1/4-20 x 1.00" Hex-Hd. Bolt
178126-002 . (8 places)
5/32 Tamper-Proof Driver ° 1/7;0;5;?25‘( Wash
178328-001 @ @piaccs)
Torx Key Driver @
051106-01
Poster
039450-01
FCC Compliance Label
| 042452-01
| FBI Warning Label
(&)
038158-01 (-10) -
Product .D. Label [ gsaurﬂt (Il’)1oor
038158-01 (-03) (2 places)
Product 1.D, Label 038086-01
Shock Warning Label
[¢) (2 places)
o 176019-220
#8 x 1 1/4" Sq.-Dr. Screw
(8 places)
A051099-01
PC/Groundplane Assy.
038158-01 (-07)
Product I.D. Label
175008-002 051121-01
Nylon Washer Cabinet Door
176015-112 @ _ || (2 places)
#10 x 3/4" Pan-Hd., 038086-01
Tapping Screw Shock Warning Label
(2 places)
72-6608S5
#6 x 1/2" Type AB,
Pan-Hd. Screw
Hardware for (4 places,
mounting monitor 2 for each PCB)
adjusting PCB. 175004-706 .
Flat Washer I ! ST-380
2o e ) ! ! Self-Test Label
i | 178018-001
AD50824-02 ! | 1/2" Staple
Power Distribution ! n (6 places)
PCB Assy. [P
178265-001
L-Style Nylon Stand-off . _{ 051158-01
(4 places) = 4 Amp Fuse Label
72-6608S i A050348-02
#6 xF"I12"H'LypSe AB, __1 | 4 Amp ON/OFF
an-Hd. Screw Switch Assy.
(4 places) = / 176003108
V [— #4 x 1/2" X-Rec.,
A050660-01 178093-001 Pan-Hd. Screw
Power Supply Assy. Fan-Guard (2 places)
176015-112 (2 places)
#10-3/4" Pan-Hd.,

050984-01
Link Plate

051155-01
Right Side Decal
051155-02

Left Side Decal 05110-01

Wood Cabinet

043939-01
Leg Leveler Plate
(4 places)

178023-001
4" Dia. Rubber Caster
(5 places)

Figure 4-1 Cabinet-Mounted Assemblies, Redr View

A051100-01 F
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~
™.
™.

.
99-215042 ~

119008-1001
Potentiometer
(2 places) Use Loctite on Threads

99-215061
Red Rider

Violet
Black

99-215043
Soc-Hd. Screw
(4 places)

| 99-215044

99-215060
Pot Mounting Plate )
(2 places) | Upper Housing

99-215056
Screw
(8 places) &

| 99-215058
| Universal Joint

Red
Violet
Black

| 99-215045
| Pivot Ball

99-215057 |
Follower |

| 99-215046
Lower Housing

Ao

Wires go through
the nut, ball
bearing, and the
spacer into the
joystick shait.

99-215047

Stop Plate

99-215055 }7
Spacer ;

99-215054
Ball Bearing

i 99-215048
\a Polymer Hex Nut

99-215053 (4 places)
Nut & Hook

99-215051
Extension Spring

99-215049
Monospring Housing

99-215050
Spring Swivel Lug

99-215052
Harness Spring

Figure 4-2 Pot Joystick Assembly

171107-001
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NOTE

A small number of Space Lords
games initially produced used an
alternate pot joystick assembly —
part no. AO50136-01. That assem-
bly is illustrated in the supplement
to this manual, CO-380-02.

171100-003
Right Hand Grip Assy.
(Includes all parts shown on this page,
except the joystick handle and discs}

Detail of thumb
Switch Assembly

R
|
|
|
|
|
|
|
|
|
‘ 178249-104
‘ Left Cover
|
|
|
|
|
|
|
|
|
|
S
.
~.
~.
.
.
.

99-215038
Trigger

171098-001

171103-001
Thumb Switch
Assy.

Figure 4-2 Pot Joystick Assembly

171107-001

Trigger Switch Assembly

. 199-215041
Pot Joystick Shaft

Shaft is part of Pot Joystick Assy. (171107-001)

99-215062

Upper Washer

(Part of the housing assembly,
goes on top of the control panel)

99-215010
4‘ Screw
(2 places)
L

99-215040

C@—{ Screw
A (4 places)

178027-001
Nyogel Lubricant

% CHAPTER 4 — PARTS ILLUSTRATIONS
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99-15025 99-15086 39-151’3?4t
Coin Inlet. Left Coin Mechanism V\zlg?vota&esm dd
99-15113
Key Hook o~
// ~
99-15056 P o
Screw for Beze;ﬁ“‘{yh -~ S
i
[
|
\
~ |
s !
~ I
99-15096 |
Sw. Adjuster f | 99-15100
| Lamp
| 1 — 1
99-15056 P |
Screw e /IT |
r \
i 99-15026
99-15131 Loy . \
Elastic Locknut 2 /1/ \\\ \\\\ Right Coin Inlet
99-15132 - ~.
Snap-on Sleeve ~.
~
99-15130 S
Snap-on Clip -7
-
99-15133 — .
Hold Down Bracket i
99-15056
Screw for Bezel
\ VW99';51f28 99-15027
ut/Washer for ’
M/S Mounting Screw Coin Ret. Plate
99-15028
Coin Ret. Box
99-15056
Screw for Bezel
99-15129
Mounting Stud
(2 places)
99-15051 99-15134
Lamp Holder 4-40-1" Pan-Head Screw
VLA
Bracket at-Hea
racke Mounting Screw
99-15042| |99-15085
Switch| | Coin Door Harness

Figure 4-3 Over/Under Coin Door and Cash Box

171093-001 (171095-001 is an acceptable substitute)

4-6
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99-15038| 99-15036
Bezel for Button Cover

99-15001 thru 99-15012
Return Button

99-15039
Bezel for Cover

99-15125
Frame Hinge Screw

99-15052
Spring for Button

99-15110
Enclosure

99-15088
Clamp

99-15135
Frame Clamp Screw

99-15116
Upper Door

99-15115
Lower Door

99-15114
Die Cast Frame

99-15111
Coin Counter

99-15089 99-15127
99-15109 )
Lock Assy Coin ng glcertsvrvMountmg

Figure 4-3 Over/Under Coin Door and Cash Box

171093-001 (171095-001 is an acceptable substitute)

4-7
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171088-002

Turbo T-Handle

Thruster Joystick
177010-240

10-24 Polylock Hex-Locknut
(8 places)

75-5116B

10-24 x 1.00" Carriage Bolt
(8 places)

175014-1040

#10, .219 x .500 Zinc Washer
(8 places)

051072-01
Control Panel
051152-01

Control Panel Decal

178237-001

Red Horizontal Nylon Button Assy.
(2 places)

160044-001

B5V/SMA .187 Snap-Spot Switch

(4 places)

178237-005

Blue Horizontal Nylon Button Assy.
160044-001

5V/SMA .187 Snap-Spot Switch

178263-0402

1/4"W. x 1/8" T. Foam Tape

(28"

171100-003

Right Handle Grip Assy.

(2 places)

171107-001

Analog Joystick Without Grip
(2 places)

75-5140B

#10-24 x 2 1/2" Carriage Bolt
(8 places)

177010-240

10-24 Polylock Hex-Locknut
(8 places)

175014-1040

#10, .219 x .500 Zinc Washer
(8 places)

051199-01

Joystick Mounting Clamp

(4 places)

NOTE:

To use the alternate joystick,
replace these two items with:
A049009-02

Pot Joystick Assy.

(2 places)

176037-4410

1/4"-20 Tamper-Proof,
Butt.-Hd. Screw

(2 places)
175014-3050

1/4" Flat Washer

(2 places)

Conlrol Panel Assembly

A051103-01 B

A050673-01

Control Panel Harness Assy.

Figure 4-4 Control Panel Assembly

A051103-01 B
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72-HA4606S
#6-32 x 3/8" X-Rec Screw
(2 places)
179231-002
2 Position Flat-45-90 051003-01
Terminal Block Power Supply Chassis

-01 8

AD50680
Space Lords
Power Supply Assembly

'~ 7 - “ 050888-01
<3 I ! = Power Supply Bracket
' . 142053001 ‘ ‘ 149015-001
Isolation 200W, AT Power Supply
Transformer 72-HA4606S
(2 places) #6-32 x 3/8" X-Rec Screw
72-HA4806S (5 places)
#8-32 x 3/8"
X-Rec Screw
(8 places)

Figure 4-5 Power Supply Assembly

A050680-01 B
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(seoeyd 2)
SS8UIBH JalyS LelY
61051266 |

Buuds sseauiey
780512-66

194oRIg Youms
(sooeyd ) 7 v.0512-66
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G80512-66 7
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£90512-66
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yuMm uonnqusng
080512-66
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$9061.3-66
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(saoeid ) 120512-66
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| 890512-66
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Figure 4-6 Turbo T-Handle Thruster Joystick Assembly

171088-002
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178349-3644

#6-32 x 2 3/4" M-F
Alum. Standoff

(2 places)
178181-6616

1/4" Round, 1” Lg.
Alum. Standoff

(2 places)
175015-0113

#6 Stl/Cad Ext.-
Tooth Lock Washer
(2 places)
172025-3622

6-32 x 1 3/8" Lg, X-Rec
Pan-Hd. Screw

(2 places)

178065-100

4" Wire & Cable Tie
178068-002

1" 8q. Cable Tie Mount

A050675-01
CLARN Il Interconnect
Harness Assy.

A050679-01
Link PCB
Harness Assy.

051059-01
Double Board Set Hat

177018-206
# 6-32 Brass Thumbnut
(10 places)

A049810-03
Space Lords

Game PCB Assy.
(EPROM Version)
(2 places)

A047292-03

JAMMA Filter PCB Assy.
(2 places)

A050349-01
CLARN Il Ribbon Assy.

A051092-01
CLARN Il PCB Assy.

178278-616
#6-32 x 1.00” Nylon
Standoff

177000-536

#6-32 Nylon Hex Nut

178047-012
6" Nylon Card

Guide
(2 places)

A051096-01
Space Lords
board set
Assembiy
(2 places)

PC/Ground Plane Assembly

178349-3644

6-32 x 2 3/4" M-F
Alum. Standoff

(4 places)
175015-0113

#6 Stl/Cad. Ext.-Tooth
Lock Washer

(4 places)
172025-3606

6-32 x 3/8" Lg, X-Rec
Pan-Hd. Screw

(4 places)

051060-01
Double Board Set Base <

178171-1612

6-32 x .75", 1/4" Round
Alum. Standoff

(2 places)
172025-3606

6-32 x 3/8" X-Rec,
Pan-Hd. Screw

(4 places)
175014-2021

#6 Flat Washer

(4 places)
175017-3013

#6 Split-Lock Washer
(4 places)

034536-13

3 x 3 x 3/4" Thk. Foam
Vibration Damper (hidden,
place this item in center of
double board set base)

A049954-01
JSA3S PCB Assy.
(EPROM Version)
(2 places)

178278-612

#6-32 x .75" Nylon Standoff
(2 places)

177000-536

#6-32 Nylon Hex Nut

(2 places)

Figure 4-7 Space Lords PC/Ground Plane Assembly

4£051099-01 B
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J1 12 J2
O O
0 )
Ci10 (13
o | Hs2 HS1 ) O o O Cie O
o o ~ [\ cis O
(0} % 5 5 P0535 0%1
; M1 -5V +5y  WARNING:
a2 a1 g [Ys)5 5 FOR CONTINUED PROTECTION
MR822 MR822 AGAINST RISK OF FIRE,
BEAD | | MT2 =12V +12V  geprace onLY WITH A FusE
CD L2 7~ 7~ e |:| |:| OF THE SAME TYPE AND
— L1 @ m " o ELECTRICAL RATING. Q
z % BEAD l X o x o «
OO F2 yas2sov CR1 CR2 FB2 F3 4A/250V FB3 8
0d
F1 4A/250V Fe1 FY4 4A/250v FBY
an K K
o 0o
z ] JA J9 J 8[ ] JB
O O
Figure 4-8 Power Distribution PCB Assembly
A050824-01 B
Power Distribution PCB Assembly
Parts List
Desig- Desig-
nator Description Part No. nator Description Part No.
C1-6,C9-C16 .01 UF, 50V, +80% —20% Cer. Cap.  122002-103 L1, L2 N12N Ferrite Bead Inductor 141003-005
Cc7-8 100 pF, 100V, £5% Cer. Cap. 122016-101 R1, R2, R4,
j1,J2 Hdr. Connector, 12 Ckt., .156 Ctr, Key 9 179213-012 RG Resistor, 1.2 K Q, 5%, 1/8 W 110027-122
JM1 Hdr. Connector, 4 Ckt., 1100 Ctr, Key 2 179118-004 R3, RS Resistor, 470 , 5%, 1/8 W 110027-471
JA, JB Hdr. Connector, 4 Ckt., .200 Ctr 179310-004 GND1 Test Point 179051-001
]8,19 Hdr. Connector, 6 Ckt., .156 Ctr 179309-006 Q1, Q2 BUZ11 Transistor 133054-001
M2 Hdr. Connector, 9 Ckt., .156 Cir, Key 3 179213-009 HS1, HS2 TO-220 Heat Sink with #4-40 Stud ~ 178063-007
JC Hdr. Connector, 9 Ckt., .156 Ctr, Key 6 179213-009 F1-F4 3AG 4 Amp 250 V Slow-Blow Fuse 146008-4022
CR1, CR2 MR822 Diode 131019-001 (HS1, HS2) #4-40 Steel/Zinc Hex Nut 177000-132
CR3—-CR8 MV5053 Light-Emitting Diode 131027-002 (HS1, HS2) #4 Steel/Zinc Internal-Tooth Washer — 75-054
FB1-FB4 3AG Fuse Block 179225-4401 (HS1, HS2) #4 Steel/Zinc Rect. Washer 178347-001

4-12
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Figure 4-9 JSA3S PCB Assembly (EPROM Version)

A049953-XX A
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JSA3S PCB Assembly (EPROM Version)

Parts List
Desig- Desig-
nator Description Part No. nator Description Part No.
Socket, 16 Pin, .300 179259-016 19E IC, RAM, 8KX8, 100 ns, .6 137535-004
Socket, 20 Pin, .300 179259-020 19§ 1IC, YM2151 137401-001
Socket, 24 Pin, .600 179257-024 19L IC, YM3012 137402-001
Socket, 28 Pin, .600 179257-028
Socket, 32 Pin, .600 179257-032 Cl1, C2 Capacitor, 47 UF, 50 V, Electrolytic 123015-476
Socket, 40 Pin, .600 179257-040 C3,C4  Capacitor, .1 UF, 50 V, +80%-20%, Cer.  122002-104
Cs Capacitor, 47 UF, 50 V, Electrolytic 123015-476
1K, 1L IC, 4066B 137580-001 6, C7 Capacitor, .1 WF, 50 V, +80%-20%, Cer.  122002-104
24,2E,3A 3E 1C, TDA2030 137301-001
4K, 4L IC, Quad Op-Amp, LM3403 137673-001 C8, C9 Capacitor, 10 UF, 25V, Electrolytic 124009-106
SA EPROM, 512KX8, 100 ns 136095-0081 C12-C23 Capacitor, .1 UE 50 V, +80%-20%, Cer.  122002-104
C24 Capacitor, 47 PR 50 V, Electrolytic 123015-476
5D 1C, 7805 137596-001 C25-C28  Capacitor, .1 JiF, 50 V, +80%-20%, Cer.  122002-104
6F IC, Quad Op-Amp, LM3403 137673-001
6K IC, 74HCT273 137655-001 29 Capacitor, .22 iF, 50 V, £10%, Cer. 122015-224
6L IC, 4066B 137580-001 C30 Capacitor, 10 PF, 25 V, Electrolytic 124009-106
C31,C32  Capacitor, .1 iF, 50 V, +80%-20%, Cer.  122002-104
7A IC, 74HCT273 137655-001 33 Capacitor, 10 UF, 25 V, Electrolytic 124009-106
7C IC, 7415257 137136-001
8E IC, MSM6295 137607-001 C34-C46  Capacitor, .1 iF, 50 V, +80%-20%, Cer.  122002-104
8K IC, 74HCT273 137655-001 c47 Capacitor, .22 iF, 50 V, £10%, Cer. 122015-224
C48 Capacitor, .1 UF, 50 V, +80%-20%, Cer.  122002-104
8L IC, 4066B 137580-001 C49 Capacitor, 47 UF, 50 V, Electrolytic 123015-476
9C 1C, 7415257 137136-001
10K IC, 74HCT273 137655-001 C50,C51  Capacitor, .1 uF, 50 V, +8006-20%, Cer. ~ 122002-104
10L IC, 4066B 137580-001 C52, C53 Capacitor, 6800 pF, 50 V, £10%, Cer. 122015-682
C54 Capacitor, .1 pF, 50 V, £10%, Cer. 122015-104
11A IC, 74LS74 137023-001 55 Capacitor, 1000 pF, 100 V, £10%, Cer.  122015-102
11C IC, 7418257 137136-001
12K IC, 74HCT273 137655-001 Cs6 Capacitor, 3900 pF, 50 V, £10%, Cer. ~ 122015-392
12L IC, 4066B 137580-001 C57 ‘Capacitor, .1 UE, 50 V, +80%-20%, Cer. ~ 122002-104
C58, C59  Capacitor, 6800 pE, 50 V, £10%, Cer. 122015-682
134 IC, 74HCT273 137655-001 C60 Capacitor, .1 [F, 50 V, +10%, Cer. 122015-104
13C IC, 7418257 137136-001
13F IC, Quad Op-Amp, LM3403 137673-001 C61, C62  Capacitor, .1 UF, 50 V, +80%-20%, Cer.  122002-104
14E IC, MSM6295 137607-001 C63 Capacitor, 1000 pE, 100 V, £10%, Cer.  122015-102
C64 Capacitor, 3900 pE, 50 V, £10%, Cer.  122015-392
14K IC, 741574 137023-001 C65-C70  Capacitor, .1 [UF, 50 V, +80%-20%, Cer.  122002-104
14L IC, Quad Op-Amp, LM3403 137673-001
15A IC, 7415240 137251-001 C72 Capacitor, 1000 pF, 100 V, £10%, Cer. 122015-102
15C I, 7415257 137136-001 C73 Capacitor, 2200 pF, 50 V, 10%, Cer.  122015-222
C75 Capacitor, 1000 pF, 100 V, £10%, Cer. 122015-102
16K IC, 7415393 137146-001 C76 Capacitor, 2200 pF, 50 V, £10%, Cer. 122015-222
17A IC, 7415374 137144-001 '
17F IC, 7415138 137177-001 C77-C81 Capacitor, .1 UF, 50 V, +80%-20%, Cer.  122002-104
17K IC, 7415393 137146-001 C83 Capacitor, 10 UE, 25 V, Electrolytic 124009-106
C85,C86  Capacitor, 1000 pE, 100 V, £10%, Cer.  122015-102
18A IC, 7418374 137144-001 C87-C89  Capacitor, .1 PF, 50 V, +80%-20%, Cer.  122002-104
18B IC, 74F74 137436-001
18E EPROM, 64KX8, 200 ns 1360950080 CR1, CRZ  Diode, MV5053, Light-Emitting 131027-002
18F GAL16VS, 25 ns 136095-0082 CR3,CR6-CRI Diode, 1N4001 131048-001
CR10 Diode, 1N5818 131025-001
19A IC, 6502 A 137577-001 CR11-CR14 Diode, 1N4001 131048-001
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SPACE LORDS % CHAPTER 4 — PARTS ILLUSTRATIONS

JSA3S PCB Assembly (EPROM Version), Continued

Parts List

Desig- Desig-

nator Description Part No. nator Description Part No.

GND2 Test Point 179051-001 R65 Resistor, 15 KQ, £5%, 1/8 W 110027-153

HS1, HS2  Heat Sink, TDA2030 178190-024

JAUD Conn, 36 Ckt, .1 Bottom Entry 179299-036 R66 Resistor, 30 KQ, £5%, 1/8 W 110027-303
R67 Resistor, 3.9 KQ, £5%, 1/8 W 110027-392

R1 Resistor, 1.2 K, 5%, 1/8 W 110027-122 R69 Resistor, 75 KQ, £5%, 1/8 W 110027-752

R2 Resistor, 470 Q, £5%, 1/8 W 110027-471 R70 Resistor, 15 KQ, £5%, 1/8 W 110027-153

R3 Resistor, 33 KQ, +5%, 1/8 W 110027-333

R4, RS Resistor, 3.3 KQ, 5%, 1/8 W 110027-332 R71 Resistor, 30 K€, 5%, 1/8 W 110027-303
R72 Resistor, 33 KQ, £5%, 1/8 W 110027-333

R6 Resistor, 33 KQ, 5%, 1/8 W 110027-333 R73 Resistor, 5.1 KQ, 5%, 1/8W 110027-512

R9, R12-R15 Resistor, 1 KQ, +5%, 1/8 W 110027-102 R74, R77  Resistor, 12 K, 5%, 1/8 W 110027-123

RI6-R19  Resistor, 470 Q, +5%, 1/8 W 110027-471

R20 Resistor, 1 K, £5%, 1/8 W 110027-102 R78 Resistor, 33 KQ, 5%, 1/8 W 110027-333
R79 Resistor, 3.3 KQ, £5%, 1/8 W 110027-332

R22 Resistor, 10 KQ, +5%, 1/8 W 110027-103 RS0 Resistor, 5.1 KQ, 5%, 1/8W 110027-512

R23 Resistor, 1 KQ, £5%, 1/8 W 110027-102 R81 Resistor, 12 KQ, £5%, 1/8 W 110027-123

R24 Resistor, 33 KQ, £5%, 1/8 W 110027-333

R25 Resistor, 1 Q, £5%, 1/8 W 110027-010 R83 Resistor, 3.9 KQ, £5%, 1/8 W 110027-392
R84 Resistor, 12 KQ, £5%, 1/8 W 110027-123

R26 Resistor, 33 KQ, 5%, 1/8 W 110027-333 RS6 Resistor, 3.3 KQ, 5%, 1/8 W 110027-332

R27 Resistor, 1 KQ, 5%, 1/8 W 110027-102 RS7 Resistor, 82 KQ, 5%, 1/8 W 110027-823

R28 Resistor, 33 KQ, £5%, 1/8 W 110027-333

R29 Resistor, 1 Q, 5%, 1/8 W 110027-010 RSS Resistor, 5.1 KQ, +5%, 1/8W 110027-512
RS9 Resistor, 620 K, 5%, 1/8 W 110027-624

R30 Resistor, 1 KQ, £5%, 1/8 W 110027-102 R90 Resistor, 10 K<, 5%, 1/8 W 110027-103

R31, R32 Resistor, 33 K, £5%, 1/8 W 110027-333 RO1 Resistor, 39 KQ, 5%, 1/8 W 110027-393

R33 Resistor, 1 Q, +5%, 1/8 W 110027-010

R34 Resistor, 33 KQ, £5%, 1/8 W 110027-333 R92 Resistor, 160 KQ, 5%, 1/8 W 110027-164
RO3 Resistor, 330 KQ, +5%, 1/8 W 110027-334

R35 Resistor, 1 KQ, £5%, 1/8 W 110027-102 RO4 Resistor, 20 KQ, 5%, 1/8 W 110027-203

R36, R37 Resistor, 33 KQ, £5%, 1/8 W 110027-333 R95 Resistor, 82 KQ, +5%, 1/8 W 110027-823

R38 Resistor, 1 Q, +5%, 1/8 W 110027-010

R39, R40, R44 Resistor, 10 Q, £5%, 1/8 W 110027-100 R96 Resistor, 5.1 KQ, 5%, 1/8W 110027-512
R97 Resistor, 620 KQ, +5%, 1/8 W 110027-624

R45 Resistor, 27 KQ, £5%, 1/8 W 110027-273 R98 Resistor, 10 KQ, 5%, 1/8 W 110027-103

R46 Resistor, 15 K, 5%, 1/8 W 110027-153 R99 Resistor, 39 K, £5%, 1/8 W 110027-393

R47 Resistor, 10 KQ, 5%, 1/8 W 110027-103

R48 Resistor, 2 KQ, 5%, 1/8 W 110027-202 R100 Resistor, 160 KQ, 5%, 1/8 W 110027-164
R101 Resistor, 330 KQ, £5%, 1/8 W 110027-334

R49 Resistor, 7.5 K, +5%, 1/8 W 110027-752 R102 Resistor, 20 KQ, 5%, 1/8 W 110027-203

R50, R51 Resistor, 6.8 KQ, +5%, 1/8 W 110027-682 R103 Resistor, 470 Q, 5%, 1/8 W 110027-471

R52 Resistor, 10 Q, £5%, 1/8 W 110027-100

R54 Resistor, 27 KQ, 5%, 1/8 W 110027-273 R105 Resistor, 560 Q, 5%, 1/8 W 110027-561
R106 Resistor, 10 KQ, £5%, 1/8 W 110027-103

R55 Resistor, 15 KQ, £5%, 1/8 W 110027-153

R56 Resistor, 10 KQ, £5%, 1/8 W 110027-103 (HS1,HS2) Thermal Compound 107031-001

R57 Resistor, 2 KQ, £5%, 1/8 W 110027-202

R58 Resistor, 75 KQ, £5%, 1/8 W 110027-752

RS9, R60  Resistor, 6.8 KQ, 5%, 1/8 W 110027-682

R61 Resistor, 10 Q, £5%, 1/8 W 110027-100

R64 Resistor, 75 KQ, £5%, 1/8 W 110027-752

4-15



03

CHAPTER 4 — PARTS ILLUSTRATIONS * SPACE LORDS

N OTES

4-16



CHAPTER 4 — PARTS ILLUSTRATIONS

SPACE LORDs %

o T4 ir = L. w a u \m a 20 0
[ = C(H = &0 _H_H_H_H_H_H_H_Hm B &
bS2ST €225 —
. dc%QngHq —
B& ” rmwm._ mo aLr _
o jOm _ ¢ O < (E 7000000000008 ; £
;- e hbTSTUhL g mr%o,._ jﬁm.i I - u® o
m H m QD.H - D
T e | mmompzu|\ w2
G SLTSTWhL & s O— 5 ?
o e plmeLa0 FlHEI o | o 20 ¢
2 Lconoin~ B Q o g n
~ < L) %° )g, :
L
2EN mn 3 usw
oo wAED B0 = <0 | i s
. TEY (o YA © ShesS m m 2€4 %]
n g o A 50 N ¢ (= ¢
. 5 ~ 004
50 u% 0
” sor—108 arh_, O =<0 Hﬁm m
m o ;!L _H_ * ShZS1 g chesT g 8.,&8 o
000°02 .
oy3a - O LL @
o m_ﬂa s61 C N Lm.u_ = . ccw nm
% Gl o 8 3 = .
- 0 & © J E B= <0 O0U
o ! Ohvs %€d ecocnmE o

Figure 4-10 CLARN I PCB Assembly

A051092-XX D

4-17



CHAPTER 4

— PARTS ILLUSTRATIONS <*
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CLARN II PCB Assembiy

Parts List
Desig- Desig-
nator Description Part No. nator Description Part No.
1 Socket, 28 Pin, .600 179257-028 c42 Capacitor, 33 pF, 100 V, 5%, Cer.  122016-330
2D Socket, 68 Pin, PLCC 179237-068 C43-C57  Capacitor, 100 pF, 100 V, £5%, Cer. 122016-101
2F Socket, 28 Pin, .300 179259-028 C70-C83  Capacitor, .1 UE, 50 V, +80%-20%, Cer. 122002-104
SE Socket, 48 Pin, .600 179257-048 C84 Capacitor, 10 PF, 25V, Electrolytic ~ 124009-106
5] Socket, 24 Pin, .600 179257-024
C85 Capacitor, .1 UF, 50 V, +80%-20%, Cer. 122002-104
7] Socket, 20 Pin, .300 179259-020 C86 Capacitor, 10 UF, 25 V, Electrolytic ~ 124009-106
8D Socket, 68 Pin, PLCC 179237-068 cs7 Capacitor, .1 UF, 50 V, +80%-20%, Cer. 122002-104
8F Socket, 28 Pin, .300 179259-028 C88, C89  Capacitor, 33 pF, 100 V, 5%, Cer.  122016-330
++1005VL Test Point 179051-001 C90, C91  Capacitor, .1 uF, 50 V, +80%-20%, Cer. 122002-104
++1005VR Test Point 179051-001 C92-C95  Capacitor, 47 pF, 100 V, +5%, Cer.  122016-470
GND1-4 Test Point 179051-001 C96-C99  Capacitor, 100 pF, 100 V, £5%, Cer. 122016-101
C100, C101 Capacitor, 1000 pF, 100 V, £10%, Cer. 122015-102
1C IC, 74F32 137486-001
2F IC, RAM, 8Kx8, 45 ns, .3 137667-045 CR1-CR3 Diode, LED, MV5053 131027-002
4C IC, 74F00 137327-001
4D, 4F IC, 74LS245 137134-001 N Connector, 60 Circuit, Rec, .1 x .1C  179303-060
J2 Connector, 60 Circuit, Header,
5C IC, 74F00 137327-001 4 Wall, .1x .1C 179021-060
SE IC, SRAM DP, 2Kx8, 55 ns, .6 137681-055 J3J5 Connector, 2 Circuit, Hdr., .100 Ctr  179048-002
5J IC, Controller, Univ Lan, 2Kx8RAM  137710-001 J7 Connector, 11 Circuit, Header,
6A 1C, 74F32 137486-001 .100 Ctr, Key 5 179118-011
J10 Connector, 11 Circuit, Header,
6D, 6F 1C, 74LS245 137134-001 .100 Ctr, Key 2 179118-011
7] GAL16VS, 25 ns 136095-0070
8D 1020 FPGA 136095-0072 L1 Inductor, Ferrite Bead, N12N 141003-005
8F IC, RAM, 8Kx8, 45 ns, .3 137667-045
R1, R2 Resistor, 220 Q, 5%, 1/8 W 110027-221
8F/], 8  IC, LTC485 137711-001 R3 Resistor, 10 Q, £5%, 1/8 W 110027-100
10K IC, 74HC14 137605-001 R14 Resistor, 470 Q, 5%, 1/8 W 110027-471
11F IC, 7418259 137137-001 R15 Resistor, 1 KQ, +5%, 1/8 W 110027-102
C1 Capacitor, 100 UF, 16 V, Electrolytic, R16 Resistor, 470 Q, +5%, 1/8 W 110027-471
Radial 123013-107 R17 Resistor, 1 KQ, +5%, 1/8 W 110027-102
C2 Capacitor, 47 pF, 100 V, £5%, Cer.  122016-470 R30 Resistor, 330 Q, +5%, 1/8 W 110027-331
C3 Capacitor, 33 pF, 100 V, £5%, Cer.  122016-330 R31-R34  Resistor, 1 KQ, +5%, 1/8 W 110027-102
C4,C5  Capacitor, 100 pF, 100 V, 5%, Cer. 122016-101
R35-R38 Resistor, 100 Q, £5%, 1/8 W 110027-101
C6.-C8  Capacitor, 33 pF, 100 V, 5%, Cer.  122016-330 R39 Resistor, 150 Q, +5%, 1/8 W 110027-151
C9.-, C17  Capacitor, 100 pF, 100 V, 5%, Cer. 122016-101
C18 Capacitor, .1 UE, 50 V, +80%-20%, X1 Crystal, 14.318 MHz, Osc. Module,
Ceramic 122002-104 3 x .3 DIP 144009-001
C19 Capacitor, 33 pF, 100 V, 5%, Cer.  122016-330 X2 Crystal, 20.000 MHz 144000-003
C20 Capacitor, .1 uF, 50 V, +80%—20%,
Ceramic 122002-104
C21-C26  Capacitor, 100 pF, 100 V, 5%, Cer. 122016-101
C27 Capacitor, 100 UF, 16 V, Electrolytic,
Radial 123013-107
C36-C41  Capacitor, .1 UF, 50 V, +80%-20%, Cer. 122002-104
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Spack LORDS % CHAPTER 4 — PARTS ILLUSTRATIONS

Space Lords Game PCB Assembly

Parts List
Desig- Desig-
nator Description Part No. nator Description Part No.
2D, 2J Socket, 32 Pin, .600 179257-032 2D EPROM, 512K x 8, 100 ns 136094-0030
3L Socket, 40 Pin, .600 179257-040 3L IC, SOS 137550-001
AN Socket, 24 Pin, .300 179259-024
5D, 5] Socket, 32 Pin, .600 179257-032 3N GAL20VS, 25 ns 136094-0019
3R IC, 7418163 A 137114-001
5N, 5R Socket, 20 Pin, .300 179259-020 3S IC, 741874 137023-001
5U, 5V, 5W Socket, Zip 28 179302-028 4B IC, 74LS260 137332-001
6L Socket, 40 Pin, .600 179257-040
7N, 7R Socket, 20 Pin, .300 179259-020 SA Res, R/2R, 1K/2K 118016-001
5D EPROM, 512K x 8, 100 ns 136094-0031
8D, §J Socket, 32 Pin, .600 179257-032 SN GAL16VS, 25 ns 136094-0010
100, 10V, 10W SR GAL16VS, 25 ns 136094-0011
Socket, Zip 28 179302-028
12L Socket, 20 Pin, .300 179259-020 58 IC, 74F08 137483-001
13C Socket, 24 Pin, .600 179257-024 ST IC, 74F32 137486-001
5U, 5V, 5W IC, VRAM, 256K x 4, 100 ns 137682-100
13E, 13F  Socket, 24 Pin, .300 179259-024 6L IC, PFHS 137419-104
13N Socket, 32 Pin, .600 179257-032
14R Socket, 20 Pin, .300 179259-020 7A Res, R/2R, 1K/2K 118016-001
16S Socket, 68 Pin, Plcc 179237-068 7B IC, 7418260 137332-001
7N GAL16V8, 25 ns 136094-0009
17L Socket, 20 Pin, .300 179259-020 7R GAL16VS, 25 ns 136094-0012
20] Socket, 24 Pin, .300 179259-024
208 Socket, 20 Pin, .300 179259-020 7S IC, 74LS86 137079-001
21A, 21E, 217, 21M, 21N 8D EPROM, 512K x 8, 100 ns 136094-0032
Socket, 28 Pin, .600 179257-028 8L IC, 74F02 137481-001
&M IC, 74LS157 137029-001
218, 22R, 225
Socket, 20 Pin, .300 179259-020 8N IC, 74F85 137685-001
23E, 23] Socket, 32 Pin, .600 179257-032 8R, 85 IC, 74F157 137494-001
23R, 23S, 25D, 25K, 27D 9C IC, 7415153 137104-001
Socket, 20 Pin, .300 179259-020 9F, 9K IC, 7415298 137201-001
27T Socket, 68 Pin, PLCC 179237-068
9L IC, 7418163 A 137114-001
30N Socket, 20 Pin, .300 179259-020 M IC, 74F04 137437-001
311, 31N, 31R, 31T, 33L, 33N, 33R, 33T 9N IC, 7415244 137038-001
Socket, 32 Pin, .600 179257-032 9R, 9S IC, 74F157 137494-001
34E, 35]  Socket, 28 Pin, .600 179257-028
35L, 35N, 35R, 35T, 37E, 37], 371, 37N, 37R, 37T 10D, 10F  IC, 74HCT273 137655-001
Socket, 32 Pin, .600 179257-032 10K IC, 74F04 137437-001
10L IC, 7418273 137040-001
+ IC, 74F163 137345-001 10M IC, 74LS378 137305-001
EPROM, 128K x 8, 100 ns 136094-0021 10N IC, 7415244 137038-001
EPROM, 512K x 8, 100 ns 136094-0053 10R, 10S  IC, 74F157 137494-001
10U, 10V, 10W IC, VRAM,
1IN IC, 74LS163 A 137114-001 256K x 4, 100 ns 137682-100
1R IC, 74F00 137327-001 11K IC, 74F153 137492-001
1S IC, 74F04 137437-001
10 IC, 74F32 137486-001 11L IC, 7418273 137040-001
11M IC, 7418377 137145-001
ZA Res, R/2R, 1K/2K 118016-001 1IN IC, 7418378 137305-001
2B IC, 7406 137052-001 11R, 118 IC, 74F157 137494-001
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CHAPTER 4 — PARTS ILLUSTRATIONS

Space Lords Game PCB Assembly, Continued

Parts List
Desig- Desig-
nator Description Part No. nator Description Part No.
12K IC, 74F153 137492-001 19M, 19N IC, 7415245 137134-001
12L GAL16VS, 25 ns 136094-0007 19R, 195 IC, 74F374 137420-001
12M 1C, 74158157 137029-001
12R IC, 74F377 137622-001 19w IC, 74F378 137612-001
20F IC, 74F138 137521-001
128 IC, 74F174 137531-001 207 GALG6001, 35 ns 136094-0005
12V IC, 7415377 137145-001 20L IC, 74F153 137492-001
13C IC, 28C16-200, 200 ns 137648-200
13E, 13F  IC, RAM, 2K x 8, 35 ns, .3 137534-001 20R IC, 74F374 137420-001
208 PROM, 828147 136094-0003
13N EPROM, 128K x 8, 100 ns 136094-0025 20W IC, 74F163 137345-001
14K IC, 74F153 137492-001 21A IC, ADC0809 137243-001
14L IC, 7418163 A 137114-001
14M IC, 7418378 137305-001 21E, 21]  IC, RAM, 32K x 8, 70 ns, .6 137615-070
21L IC, 74F153 137492-001
14R GAL16V8, 10 ns 136094-0006 21M, 21N IC, RAM, 32K x 8, 70 ns, .6 137615-070
14S IC, 74F163 137345-001 21p IC, 74F04 137437-001
14V IC, 74F377 137622-001
15K IC, 74F153 137492-001 21R IC, 74F374 137420-001
218 PROM, 825147 136094-0002
15L IC, 74F20 137530-001 21w IC, 74F163 137345-001
15M IC, 74LS377 137145-001 224,228 IC, 7418257 137136-001
15N IC, 74F260 137570-001
15R IC, 74F169 137496-001 221 IC, 74F153 137492-001
22R GAL16V8, 25 ns 136094-0014
15w IC, 74F32 137486-001 228 PROM, 825147 136094-0001
16D, 16F  IC, 74F374 137420-001 22W IC, 74F163 137345-001
16K IC, 74F157 137494-001
16L IC, 7415163 A 137114-001 23B IC, 7418244 137038-001
238 EPROM, 128K x 8, 100 ns 136094-0221
16M, 16N IC, 7418374 137144-001 23] EPROM, 128K x 8, 100 ns 136094-0222
16R IC, 74F169 137496-001 23L IC, 74F153 137492-001
168 FPLA, 20 ns 136094-0004
16W IC, 74F163 137345-001 23R GAL16V8, 25 ns 136094-0016
238 GAL16V8, 25 ns 136094-0015
17D, 17F  IC, 7418244 137038-001 23w IC, 74F157 137494-001
17K IC, 7415197 137240-001 24B IC, 7418273 137040-001
17L GAL16V8, 25 ns 136094-0008
17M, 17N IC, 7418374 137144-001 24L IC, 74F153 137492-001
24M, 24N IC, 74F163 137345-001
17R IC, 74F169 137496-001 24R IC, 74F151 137490-001
17w IC, 74F163 137345-001 25D GAL16V8, 25 ns 136094-0013
18D, 18F  IC, 74LS245 137134-001
18K IC, 74F08 137483-001 25F IC, 74F32 137486-001
25K GAL16V8, 25 ns 136094-0018
18L IC, 74F153 137492-001 26B IC, 7418245 137134-001
18M, 18N  IC, 74LS245 137134-001 26L IC, 74F153 137492-001
18R IC, 74F378 137612-001
18W IC, 74F260 137570-001 26M, 26N IC, 74F163 137345-001
20R IC, 74F157 137494-001
19D, 19F  IC, 74F138 137521-001 27D GAL16V8, 25 ns 136094-0017
19K IC, 74LS74 137023-001 27F IC, 74F244 137502-001
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Space Lords Game PCB Assembly, Continued

Parts List
Desig- Desig-
nator Description Part No. nator Description Part No.
27T 1C, CPU, PLCC 137658-101 (4, C5, C7, C8 Capacitor, .01 UF, 50 V, +80% ~20%,
27W IC, 74F377 137622-001 Ceramic 122002-103
28B IC, 7415245 137134-001 C9, C10 Capacitor, 1000 pF, 100 V, £10%, Ceramic
28L IC, 74F00 137327-001 122015-102
28M, 28N IC, 74F163 137345-001 Cl1, C12  Capacitor, 270 PFC, 50 V, EMI Filter 140006-271
28R IC, 74F86 137649-001 C13 Capacitor, 100 pF, 100 V, £5%, Ceramic 122016-101
29D IC, 74F04 137437-001 C14 Capacitor, 270 PFC, 50 V, EMI Filter ~ 140006-271
30B IC, 7415244 137038-001 C1s, C16 Capacitor, .1 UF, 50 V, +80% —20%,
Ceramic 122002-104
30L IC, 74F74 137436-001
30N IC, 74F138 137521-001 C17-C19  Capacitor, .01 UF, 50 V, +80% ~20%,
30R IC, 74F273 137610-001 Ceramic 122002-103
31B IC, 7418257 137136-001 €20, C21  Capacitor, .1 WF, 50 V, +80% —20%,
Ceramic 122002-104
31D IC, 74LS148 137417-001 C22-C29  Capacitor, .01 UF, 50 V, +80% —20%,
31] IC, CPU, 68EC020, 16 MHz, 100PQFP 137691-001 Ceramic 122002-103
31L EPROM, 512K x 8, 100 ns 136094-0040 C30-C35, C36-C58
31N EPROM, 512K x 8, 100 ns 136094-0041 Capacitor, .1 UF, 50 V, +80% —20%,
Ceramic 122002-104
31R EPROM, 512K x 8, 100 ns 136094-0048
31T EPROM, 512K x 8, 100 ns 136094-0049 C59 Capacitor, 100 UF, 16 V, Electrolytic,
32B 1C, 7415244 137038-001 Radial 123013-107
32D, 32W  IC, 74F244 137502-001 C60-C72  Capacitor, .1 UF, 50 V, +80% —20%,
Ceramic 122002-104
33B IC, 74LS257 137136-001 C73 Capacitor, 100 pF, 100 V, £5%,
33D IC, 74F244 137502-001 Ceramic 122016-101
33L EPROM, 512K x 8, 100 ns 136094-0042 C74-C248 Capacitor, .1 UF, 50 V, +80% —20%,
33N EPROM, 512K x 8, 100 ns 136094-0043 Ceramic 122002-104
33R EPROM, 512K x 8, 100 ns 136094-0050 CR1 Diode, MV5053, Light Emitting 131027-002
33T EPROM, 512K x 8, 100 ns 136094-0051 CR2, CR3 Diode, 1N4001 131048-001
34B IC, 7418257 137136-001
34E, 35]  IC, RAM, 32K x 8, 70 ns, .6 137615-070 GND1,GND2 Test Point 179051-001
35L EPROM, 512K x 8, 100 ns 136094-0044 J4 Connector, 2 Circuit, Header, .100 Ctr  179048-002
35N EPROM, 512K x 8, 100 ns 136094-0045 JAUD Conn, 36 Ckt, .1 Hdr, Long 179300-036
35R EPROM, 512K x 8, 100 ns 136094-0052 JPL3 Conn, 15 Ckt, Hdr, .100 Ctr 179118-015
35T EPROM, 512K x 8, 100 ns 136094-0053 JROM Conn, 60 Ckt, Hdr, .1 x .1C 179291-060
36B 1C, 74LS257 137136-001 JSYNC Conn, 3 Ckt, Hdr, .100 Ctr 179048-003
36W IC, 74F244 137502-001 X Conn, 60 Ckt, Hdr, .1 x .1C 179291-060
37E EPROM, 128K x 8, 100 ns 136094-0223
37] EPROM, 128K x 8, 100 ns 136094-0224 Q1-Q3  Transistor, 2N3904 133041-001
Q4Q6 Transistor, 2N5306 133033-001
37L EPROM, 512K x 8, 100 ns 136094-0046
37N EPROM, 512K x 8, 100 ns 136094-0047 R+ Resistor, 1 KQ, +5%, 1/8 W 110027-102
ADC.VRE Connector, 2 Circuit, Header, .100 Ctr 179048-002 R1, R2 Resistor, 470 Q, 5%, 1/8 W 110027-471
R3 Resistor, 10 Q, £5%, 1/8 W 110027-100
C1, C2 Capacitor, 100 pF, 100 V, £5%, Ceramic 122016-101 R4 Resistor, 100 Q, £5%, 1/8 W 110027-101
C3 Capacitor, .1 UF, 50 V, +80% —20%, RS Resistor, 15 Q, £5%, 1/8 W 110027-150
Ceramic 122002-104
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Space Lords Game PCB Assembly, Continued

Parts List

Desig- Desig-
nator Description Part No. nator Description Part No.
R6 Resistor, 1 K€, £5%, 1/8 W 110027-102 R88 Resistor, 470 Q, £5%, 1/8 W 110027-471
R7 Resistor, 2.4 K, +5%, 1/8 W 110027-242 R89-R100 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R8 Resistor, 470 Q, £5%, 1/8 W 110027-471 R101-R106 Resistor, 470 Q, £5%, 1/8 W 110027-471
R9 Resistor, 10 Q, £5%, 1/8 W 110027-100 R108 Resistor, 10 Q, £5%, 1/8 W 110027-100
R10 Resistor, 100 Q, £5%, 1/8 W 110027-101 R109 Resistor, 1 KQ, 5%, 1/8 W 110027-102
R11 Resistor, 15 €, 5%, 1/8 W 110027-150 R110 Resistor, 10 Q, £5%, 1/8 W 110027-100
R12 Resistor, 1 KQ, £5%, 1/8 W 110027-102 R112 Resistor, 10 KQ, £5%, 1/8 W 110027-103
R13 Resistor, 2.4 KQ, £5%, 1/8 W 110027-242 R113, R114 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R14 Resistor, 10 Q, 5%, 1/8 W 110027-100 R115 Resistor, 10 KQ, +5%, 1/8 W 110027-103
R15 Resistor, 100 Q, £5%, 1/8 W 110027-101 R116 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R16 Resistor, 15 Q, +5%, 1/8 W 110027-150 R117 Resistor, 470 Q, 5%, 1/8 W 110027-471
R17 Resistor, 1 KQ, £5%, 1/8 W 110027-102 R118 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R18 Resistor, 2.4 KQ, £5%, 1/8 W 110027-242 R119 Resistor, 10 KQ, +5%, 1/8 W 110027-103
R19 Resistor, 100 KQ, +5%, 1/8 W 110027-104 R120, R123, R124
R20 Resistor, 240 Q, 5%, 1/8 W 110027-241 Resistor, 10 Q, 5%, 1/8 W 110027-100
R21 Resistor, 0 Q, £5%, 1/4 W 110005-001 R125 Resistor, 10 KQ, 5%, 1/8 W 110027-103

R126, R127 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R22-R27  Resistor, 1 KQ, £5%, 1/8 W 110027-102
R28-R35  Resistor, 470 Q, £5%, 1/8 W 110027-471 R128, R130-R133
R36-R41  Resistor, 1 KQ, 5%, 1/8 W 110027-102 Resistor, 10 Q, £5%, 1/8 W 110027-100
R42, R43  Resistor, 10 KQ, +5%, 1/8 W 110027-103 R135-R139 Resistor, 1 KQ, £5%, 1/8 W 110027-102

R140 Resistor, 470 Q, £5%, 1/8 W 110027-471
R44 Resistor, 100 €, £5%, 1/8 W 110027-101 R141-R145 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R45 Resistor, 220 Q, +5%, 1/8 W 110027-221
R46, R47  Resistor, 100 Q, +5%, 1/8 W 110027-101 R146 Resistor, 2.2 KQ, £5%, 1/8 W 110027-222
R48, R49,
R52-R59  Resistor, 1 KQ, +5%, 1/8 W 110027-102 STEST Switch, Slide, SPDT 160040-001
R60-R63  Resistor, 470 Q, +5%, 1/8 W 110027-471 VCR Connector, 2 Circuit, Header, .100 Ctr  179048-002
R66-R71  Resistor, 10 KQ, £5%, 1/8 W 110027-103 WDOG Connector, 2 Circuit, Header, .100 Ctr  179048-002
R72 Resistor, 1 KQ, £5%, 1/8 W 110027-102
R73 Resistor, 10 KQ, £5%, 1/8 W 110027-103 X2 Crystal, 14.318M, Osc. Module,

3 x.3DIP 144009-001

R74-R77  Resistor, 470 Q, +5%, 1/8 W 110027-471
R78-R81  Resistor, 1 KQ, £5%, 1/8 W 110027-102
R82-R86  Resistor, 470 Q, 5%, 1/8 W 110027-471
R87 Resistor, 10 KQ, +5%, 1/8 W 110027-103
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CHAPTER 5

chematic
Diagrams

INTRODUCTION

s HIS CHAPTER contains the schematic diagrams for

all the Space Lords™ printed-circuit boards, including
the game PCB (also called GX2), the JSA 3S PCB, the
CLARN II PCB, and the JAMMA Filter PCB. In addition, this

chapter includes

wiring diagrams for
the entire game (in-
cluding the power
supply), and the
coin door. The PCB
assembly drawings

are illustrated in

Chapter 4, Parts

Illustrations.
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| J\ Space Lords” Statistics Sheet
~ ATARI |

GAMES

Location: Date Recorded:

Meter:

Left Coins: Melee Minutes: Total Coins:

Right Coins: Pilot Coins: Average Time/Credit: _

Idle Minutes: Copilot Coins: Percentage Play: %
1-Player Minutes: New Games:

2-Player Minutes: Continued Games:

Solo Minutes: Error Count:

Team Minutes:

Watch Dog Resets: Divide By Zero: Privilege Violation:
Address Errors: Chk Instruction: A to D Timeouts:
Ilegal Instruction: ‘Trap V Instruction:

Continued on back page



A\

ATARI

G AMES

Time Per Life for Solo (Secs.)
0-19
20-29
30-39
4049
50-59
60-69
70-79
80-89
90-99
100-109
110-119
120-129
130-139
140-149
150-159
160-169
170-179
180-189
190-199
200 & up

Total
Median

(Continued)

Time Per Life for Team (Secs.)

0-19
20-29
30-39
4049
50-59
60-69
70-79
80-89
90-99
100-109
110-119
120-129
130-139
140-149
150-159
160-169
170-179
180-189
190-199
200 & up

Total
Median

Space Lords™ Statistics Sheet

Time Per Life for Melee (Secs.)
0-29
30-59
60-89
90-119
120-149
150-179
180-209
210-239
240-269
270-299
300-329
330~359
360-389
390419
420-449
450479
480-509
510-539
540-569
570 & up

Total
Median

Session Times (Minutes)

0-1
23
£5
6-7
89

10-11
12-13
14-15
16-17
18-19

20-21
22-23
24-25
26-27
28-29

30-31
32-33
34-35
36-37
38 & up

Total
Median
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