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Notice Regarding 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 1o you and your players.

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

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 Corpora-
tion,

NOTE

This equipment generates, uses, and can radiate radio
frequency energy, and if not installed and used in ac-
cordance with the instruction manual, may cause inter-
ference to radio communications. It has been tested
and found to comply with the limits for a Class A com-
puting device pursuant to Subpart J of Part 15 of Fed-
eral Communications Commission (FCC) Rules, which
are designed to provide reasonable protection against
such interference when operated in a commercial en-
vironment, Operation of this equipment in a residential
area or modification to this equipment is likely to
cause interference, in which case the user, at his own
expense, will be required to take whatever measures
may be required to correct the interference. If you sus-
pect interference from an Atari game at your location,
check the following:

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

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

e On games provided with an Electromagnetic Inter-
ference (EMI) ground cage, be sure that the game
printed-circuit boards (PCBs) are properly installed
on the EMI ground cage and that the end board is
securely installed with all screws in place and tight-
ened.

If you are still unable to solve the interference prob-
lem, please contact Customer Service at Atari Games
Corporation. See the inside front cover of this manual
for service in your area.
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Safety Summary

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

WARNING

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

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 care-
ful to avoid electrical shock. High voltages continue to
exist even after power is disconnected in the display
circuitry and the cathode-ray tube (CRT). Do not touch
the internal parts of the display with your hands or
with metal objects! Always discharge the high voltage
from the CRT before servicing it. Do this after you 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 ancde 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

iv

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 pow-
er (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 fluo-
rescent line ballast transformer will overheat and cause
a potential fire hazard. Check the product identifica-
tion label on your machine for the line frequency re-
quired.

ABOUT WARNINGS, CAUTIONS,
AND NOTES

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

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

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,

NOTE — A highlighted piece of information.



Chapter 1

Installation

How to Use This Manual

This manual provides information for describes the self-test and how to use the

installing, testing, and troubleshooting the self-test screens. W Chapter 3 contains

Klax™ Universal kit. The manual is divided troubleshooting and maintenance proce-

into the following chapters: m Chapter 1 dures. ® Chapter 4 contains illustrated

describes how to install the Klax kit in your parts lists, W Chapter 5 contains the schematics

cabinet and the Klax game play. ® Chapter 2 for the Klax game PCB.



Installation

WARNING

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

Cabinet Equipment
Requirements

Table 1-1 lists the equipment required in the cabinet
into which you are installing the Klax kit.

Table 1-1 Equipment Requirements

CAUTION
Do not unplug or plug in the Klax game
printed-circuit board (PCB) edge connec-
tor while the power is on. You could seri-
ously damage the PCB.

Tools Required

B Two C-clamps

m Drill with a 1/4-inch drill bit, 2 1 3/4-inch hole cut-
ter (or a 1 3/4-inch chassis punch), and a 1 3/16-
inch hole cutter (or a 1 3/16-inch chassis punch)

Phillips screwdriver
Flat-blade screwdriver

Socket wrench set and ratchet
1/4-20 hex wrench

Wire cutters and strippers

Klax Universal Kit

Straight edge
Squeegee
X-ACTO™ knife

Fast-ons (if you are installing a new JAMMA. har-
nessy

Inspecting the Kit

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

Table 1-2 Kit Contents List

Preparing the Cabinet for
the Kit Installation

1. Turn off power to the game.
2. Remove the following from the cabinet:
m Old PCB(s).

m Game harness, if it is not Japan Amusement
Machinery Manufacturers Association (JAMMA)-
compatible.
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E Control panel decals, labels, and controls.

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

m Video display shield, display bezel, attraction
shield, and marquee,

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

Assembling the Control
Panel

You need the following parts from the kit to assemble
the control panel:

Clear cover for the control panel
Control panel decal

Two green buttons

Two blue buttons

Four snap-action switches

Four start/flip button collars
Two joystick assemblies

Twelve #10-24 x 1-inch-long carriage bolts, flat
washers, and locknuts

Joystick Assy

Control
Panel Decal

Green Button Assy
Snap-Action Switch
Start/Flip Collar
(2 places)

Blue Button Assy

Panel Cover

Installation

Measure your control panel to find out what size
the decal and cover should be. Cut the control
panel decal and cover to fit.

Clamp the control panel cover to the control panel.

Drill four corner holes through the control panel
and the control panel cover. Use a 1/4-inch drill
bit.

Install four carriage bolts and locknuts through the
holes to hold the cover and the control panel
together.

Cut the holes in the cover and panel using a
1 3/16-inch hole cutter for the button holes and a
1 3/4-inch hole cutter for the joystick knob holes.
Use a 1/4-inch drill bit to drill the mounting holes
for the joysticks.

Disassemble the control panel and the control
panel cover.

Install the control panel decal on the control panel.
Use a sharp knife and cut out the holes for the
controls in the decal.

Install the cover on the control panel with four car-
riage bolts, washers, and locknuts.

Install the buttons with a plastic start/flip collar
under each button. Install the blue player control
buttons on the left and the green player control

Carriage
Bolt

Flat
Washer
~1
A
-~
|
™~ ~. Locknut
e 0
“\r
Locknut

Snap-Action Switch
Start/Flip Collar

Figure 1-1 Assembling the Control Panel

1-3
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buttons on the right. (See Figure 1-1.) Install the connector as possible. Hold the beads on the har-

joysticks with the carriage bolts, washers, and lock- ness with the tie wraps included in the kit.

nuts,

CAUTION
2 You must install the split beads included

Connectmg the J AMMA. in the kit on the JAMMA harness o meet
Harness FCC requirements.
1. If your game does not already have a JAMMA har- 3. Using Table 1-3, JAMMA Pin and Wire Connec-

ness, install the JAMMA harness in the cabinet. tions, for wiring information, connect the JAMMA

2. Install the split beads on the harness as close to the harness to existing component harnesses. Use

Table 1-3 JAMMA Pin and Wu'e Connections

1 of the power suppl
iire 12V, also connect to

1-4
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Table 1-3 JAMMA Wire Connections, Continued

Installation

RT BUTTQ‘N;

RT COIN

RT JOYST UP

‘RT JOYST DN"
RT JOYSTIT
RT JOYST RT.

~ Connect one of the BKJ\‘_V wires at pin 27, 2

Connect the common termmal‘; of the switches to*

. power supply (if it exists) and one to the common terminal of

- trol panel. -
Same as pin e

Connect two of the&;e wmes to the common termmals of




Installation

Table 1-4 JAMMA Connector and Wires

LTJOYDN

crimp splices or butt soldering,

Also see Table 1-4, JAMMA Connector and Wires,
for more information.

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

Connecting Power Witres

1. Connect the wires on the JAMMA harness to the
wires for the power supply, as shown in Table 1-3.
The Klax kit requires +5V and +12V. If -5V is avail-
able, it should be used too. Tie off any other volt-
age wires on the power supply besides +5V, -5V,
and +12V.

Klax Universal Kit

There is more than one wire for each voltage in the
JAMMA harness. Use more than one wire for each
voltage (connecting them as described in Table 1-
3) so that the edge connector does not overload
and burn.

Connecting Video Display Wires

NOTE
The JAMMA harness provides only hega-
tive composite sync. If your video display
requires separate positive sync, see
Chapler 3 for alternative wiring.

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

Connecting Coin Door Wires
1. Connect the wires on the JAMMA harness to the
coin switches and meter according to Table 1-3,

2. Connect one terminal of the door lamps to one of
the BK/W wires. Connect the other terminal of the
door lamps to the R wire supplying +5V.

NOTE

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

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

Connecting the Control Wires

Connect the joystick harnesses and the button harness-
es to the JAMMA harness according to the information
in Table 1-3.

Grounding the Cabinet

Find the ground lead (green) of the 115V input power
line. Connect this lead in daisy-chain fashion to a bare
metal part of the coin door, the control panel, the
video display, and the power supply. This is
required for the safety of the players. This AC
ground must be of #18 AWG wire or larger.

Checking the JAMMA Connections

Before plugging in the game PCB, turn on the power
to the game, and check +5 Volts on pins 3, 4, C, and D
of the JAMMA connector; +12 Volts on pins F and 6;
and -5 Volts on pins E and 5. Check that the video dis-
play and the aftraction lamp have power.

Now turn off the power to the game.
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Installing the Klax Game
PCB

1. After you have checked the power on the JAMMA
connector, above, install the Klax game PCB in the
cabinet. Use the nylon standoffs and four #6-32
screws in the kit.

Connect the JAMMA connector to the PCB.

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

Installing the Bezel, Labels,
Decals, and Attraction
Assembly

The kit parts are shown assembled in a cabinet in
Figure 1-2,

Installing the Display Bezel

Find the cardboard display bezel (part no, 047463-01).
Measure the size of the existing display bezel and cut
the new display bezel to size, if necessary.

Installing the Product ID and FCC Label
Place the product ID label (part no. 038158-01) and

FCC label (part no. 039450-01) on the back of the cabi-
net,

Installing the Side Panel Decals

Find the side panel decals. Wet the left and right side
panels of the cabinet with slightly soapy water. Then
position the decals as shown in Figure 1-2. Remove
any wrinkles in the artwork using a squeegee. Allow
the sides to dry.

Installing the Attraction Assembly

Find the Klax attraction shield and the attraction film.
Using the existing shield as a template, cut the shield
and film to size, if necessary. Install them on the cabi-
net as shown in Figure 1-2.

Setting the Coin and Game
Options
Set the coin and game options in the self-test. See

Chapter 2 for information about the option settings.

Game Play

This section of the manual describes the theme of the
Klax game and the game play features.

Installation

Introduction

The tiles klank end over end down the ramp. Catch
them on the paddle, or they fall in the pit. Flip them
from the paddle into the bins, matching the same-col-
ored tiles horizontally, vertically, or diagonally. Each
line of colored tiles is a Klax. When you've made a
Klax, you hear a fanfare.When you complete a wave,
the crowd cheers. Let a tile fall in the pit, and you hear
a scream as it falls in. If you fail to complete a wave,
the crowd is disappointed. Stay alive, complete the
waves and don’t drop any tiles!

Game Play

Catch the tiles as they come to the end of the ramp on
the paddle. Flip a tile into a bin by pressing the
start/flip button. Pull the joystick forward to increase
the speed of the closest tile as it klanks down the
ramp. Push the joystick back and toss the top tile on
the paddle back on the ramp and gain a little time,

The paddle can hold up to five tiles. As long as the
green light is on below the paddle, you can pile more
tiles on the paddle. When the red light appears, you
must flip at least one tile in a bin or toss it back on the
ramp before you can collect any more tiles. You can
flip tiles into a bin as long as the green light is on
below the bin.

To succeed in Klax, make points and also complete
each wave. Create a horizontal, vertical, or diagonal
row of at least three tiles (just like in tic-tac-toe) in the
bins to make a Klax and make points. You receive the
most points for diagonals, less for horizontals and the
least for verticals. When you create a Klax, the tiles in
the Klax disappear to make room for more ftiles in the
bins,

Each wave has a different task to be completed, which
is shown on the To Go Meter. This task could be mak-
ing a certain number of Klaxes or points or surviving a
certain number of tiles. Complete the task before too
many tiles drop in the pit and you complete the wave.
When you complete a wave, you receive bonus points
for the tiles remaining on the ramp, on the paddle,
and any empty spaces in the bins. If you fail, you can
start again at the same wave.

Klax does not have a clock for you to race against, but
as your playing time increases, the tiles klank down
the ramp faster and faster.

Waves

When you first enter the game, you can start at wave
1, 6, or 11, Wave 1 teaches you how to play the game
and use the controls. At every fifth wave you can
choose to play the next wave, the fifth wave beyond,
or the tenth wave beyond.

Klax has five different types of waves and more than
five different backgrounds. There are five waves per
level, and one hundred waves to complete.

1-7
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Attraction Shield

Attraction Film

Si

Display Shield

Joystick Assy

Control

Panel Cover  Carriage
Bolt

Klax Universal Kit

de Panel Decal

Game PCB
Assembly

|.— Stand-ofis

#6-32 Screws

[~ Self-Test Switch

™ Volume Control

Control
Panel Decal Looknut
QCHNU
Green Button Assy ~
Snap-Action Switch &
Start/Flip Collar Locknut

2 places
@p ) Blue Buttan Assy

Snap-Action Switch
Start/Flip Collar
(2 places)

Control panel in closed position

Figure 1-2 Klax Kit Parts Installed in a Cabinet
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Each time you begin a wave, the To Go meter shows
what kind of Klaxes or how many points you need to
accumulate to complete the wave. The different types
of waves are:

Klaxes To Go, which are the easiest. Just create Klaxes
horizontally, vertically or horizontally. Create enough
Klaxes to complete the wave before the you drop too
many tiles in the pit.

Tiles To Go requires you 1o survive a certain number of
tiles. Create Klaxes in any of the three ways to collect
points and to clear the bins to hold more tiles.

Points To Go requires you to make a certain number of
points. Create Klaxes to collect points but make diago-
nals, four- or five-of-a-kind Klaxes, and simultaneous
Klaxes for higher points.

Diagonals To Go requires you to create diagonals.
Create Klaxes in any way to collect points; but only
the correct number of diagonals will complete the
wave.

Installation

Horizontals To Go requires you to create horizontals.
Only horizontal Klaxes will complete the wave; but
you can create Klaxes vertically and diagonally to col-
lect points.

Game Meters
You see several kinds of information on the screen.
These are the:

To Go Meter, which continuously calculates the number
of Klaxes, tiles, points, diagonals or horizontals still
required to complete the wave. The number depends
on the type of wave you are playing.

Drop Count, which shows the number of dropped
tiles, The drop count is continuously calculated. When
the number of tiles dropped is reached, the wave is
OVer.

High Score, which shows the highest score to date,
regardless of the number of continues that player had.

Wave Indicator, which shows what wave you are play-
ing.

1-9
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Chapter 2

Self-Test

Use the Klax self-test to check the condi- game, each time you collect the money, or

tion of the game circuitry and controls. when you suspect game failure. This
You will see the self-test information on the chapter shows the screens in the self-
video display and hear the sound test infor- test and explains each of the tests. The
mation through the speakers. You do not screens and explanations are arranged in the
need any additional equipment to perform the self- order they appear in the self-test. Table 2-1 lists all the

test. Perform the self-test when you first set up the self-test screens and their purposes.



Self-Test

Table 2-1 Summary of the
Self-Test Screens

Entering and Exiting
the Self-Test

To enter the self-test, turn on the self-test switch on
the game PCB. Exit the self-test by switching off the
self-test switch in the select test menu screen. If you
turn off the self-test switch while you are in any other
screen, you will not exit until you return to the select
test menu screen.

Select Test Menu

Choose which test or screen you want to see from this
menu, shown in Figure 2-1. Move up and down the
menu using the left joystick. Choose the screen by
pressing the left start/flip button.

Statistics

Use the information shown on the statistics screen, in
Figure 2-2, and on the histogram screens to keep track
of your game use and maximize your profits. Record

the information on the Klax statistics page in the back
of this manual.

2-2
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Figure 2-1 Select Test Menu Screen

The statistics are collected from the last time the statis-
tics were cleared. You can clear the statistics by mov-
ing the right joystick and pressing the right start/flip
button at the same time. Press the left start/flip button
to leave this screen and go to the histograms.

B Plyr Lft Coins show the number of coins counted in
the left coin mechanism,

B Plyr Rgt Coins show the number of coins counted
in the right coin mechanism.

m Aux Coins show the number of coins credits given
by the auxiliary coin mechanism.

m Toial Sessions shows the number of unique games
played. A unique game is counted from the
moment the first player started to the time the last
player quit, regardless of how many times the
game was continued.

m O Plyr Min is the number of minutes the game was

idle,

Figure 2-2 Statistics Screen
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m 1 Plyr Min is the number of minutes the game was
played by one player.

m 2 Plyr Min is the number of minutes the game was
played by two players.

® L Plyr Min is the number of minutes the game was
played by the left player.

B R Plyr Min is the number of minutes the game was
played by the right player.

B 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 consis-
tently have errors counted for several weeks,
replace the EEROM at 6E.

B Total Coins is the number of coins put into both
coin mechanisms.

m  Awug Time/Coin is the average amount of time, in
seconds, each coin counted for.

B Percentage Play is the amount of time, as a per-
centage, that the game is played while it is turned
on.

Histograms

The two histogram screens show the length of game
play. The first histogram screen is shown in Figure 2-3.
Clear both histograms on the second screen.

Read the histogram screens frequently and record the
numbers on the statistics sheet at the back of the man-
ual. Read and clear the screens frequently. If more
than 256 games are played in any one time category,
then all the numbers on that screen are divided by
two. If you read the screens infrequently, the number
of games will always be correct proportionally, but
may be incorrect numerically.

Figure 2-3 First Histogram Screen

Self-Test

Clear the histograms by pressing the right start/flip
button when you are on the second histogram screen,
Return to the menu screen by pressing the left
start/flip button.

The two histogram screens show the following infor
mation:

B New Games shows the number of seconds each
new game lasted.

B Continuations shows the number of seconds each
continuation of the game lasted.

Game Options

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

To move through the options, push the left joystick up
or down. Change the option enclosed in the yellow
box. The factory default settings are shown enclosed
in a box. To change a setting, move the left joystick
right or left. To save the new settings, press the left
start/flip button. This returns you to the menu screen.
If you want to keep the original setting, although you
have changed it, move the right joystick and press the
right start/flip button. This brings back the original set-
ting. Use the left start/flip button to return to the menu
screen.

NOTE
The word More appears at the bottom of
the screen to indicate more options. Push
the left joystick down to see the rest of the
options.

The game options are explained below. The settings,
with defaults, are shown in Table 2-2.

Figure 2-4 Game Options Screen

2-3
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®  Clear High Score Table lets you clear the high score
table.
B Restore Factory Options lets you set all the game
options to the factory options or lets you use your
own settings. Make sure you set this 10 %o to use
your own chosen settings.
B Difficulty Ramping increases the game difficulty as
the time after the last coin inserted increases if it is
set to yes.
m Auto Clear High Score clears the high score table
periodically if it is set to yes.
m FBI Warning Displayed lets you choose whether
you want to display a “Winners Don't Use Drugs”
message and FBI logo screen during the attract
mode. o .
m  Display T-Shirt Ad lets you display the Klax T-shirt Figure 2-5 Coin Options Screen
screen in the attract mode.
m  Sound in Attract Mode lets you turn the sound on it, move the right joystick and press the right start/flip
Sr-off In’the aitract FHode button. This brings back the original setting, Use the
left start/flip button to return to the menu screen.
m  Difficuity Level lets you set choose the difficulty , . . "
level of the Klax game. The coin options are explained below. The settings,
_ with defaults, are shown in Table 2-3.
m  Special Cost lets you choose two credits to start and , i : n
one to continue, or no special cost. m  Coin Mode is the number of coins required for one
i credit.
Table 2-2 Game Option Settings B Right Mech Muliiplier is the number of coins each
coin counts as in the right coin mechanism.
m Left Mech Multiplier is the number of coins each
coin counts as in the left coin mechanism.
B Bonus Adder lets you choose bonus coins, no

Coin Options

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

To move through the options, push the left joystick up
or down. Change the option enclosed in the red box.
The factory default settings are shown in green. To
change a setting, move the left joystick right or left. To
save the new settings, press the left start/flip button.

bonus, or free play.

Table 2-3 Coin Option Settings

This returns you to the menu screen. If you want to
keep the original setting, although you have changed

2-4
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Sound Test

The sound test indicates the condition of the sound
effects circuit on the game PCB. The sound test screen
appears in Figure 2-6,

Figure 2-6 Sound Test Screen

Use the right joystick to select the sound and press the
right start/flip butten to listen to it. Pressing the left
start/flip button returns you to the menu screen.

Switch Test

The switch test screen is shown in Figure 2-7. Test the
coin mechanisms, buttons, and joysticks. As you use
the control, a red box appears around its name on the
screen. If the red box does not appear, check the con-
nections, switches, and mechanism. Press the left and
right start/flip button to return to the menu screen.

Figure 2-7 Switch Test Screen

Self-Test

Pressing the left and right auxiliary coin switches tests
the coin switches. Pressing either of the left start/flip
buttons causes a box to appear around the words Lefd
Flip. Pressing either of the right start/flip buttons caus-
es a box to appear around the words Right Flip,

Moving the left joystick causes a box to appear around
the direction name when you move it right (R), left
(1), down (D), and up (U). Do the same for the right
joystick. If a box does not appear around a joystick
test direction, check the switch connections and the
switch in that position.

Complete RAM Test

Use this selection screen, shown in Figure 2-9, to
choose which RAM test you want to perform. Use the
different tests according to Table 2-4.

If you get an error in any of the RAM tests, see Table
2-5 for more information. If you have serious RAM
problems you may see only a colored screen. If this
happens, see Table 3-5.

Figure 2-8 Complete RAM Test Screen

Table 2-4 When to Run the RAM Tests

Playfield is e
looks wron
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To choose a test, move the box to the test name and
press the left start/flip button.

Return to the menu screen by moving the box to the
words Hxit RAM Tests, then press the left start/flip but-
ton to return to the menu screen.

Table 2-5 Bad RAM Location by Error Address

Error RAM Location
Address High Low
3FO000 2X 2Y
3E0000 11J None

Complete ROM Test

The ROM test screen is shown in Figure 2-9. The 0K
and 20K information appears. If the game has no ROM
errors, you immediately return to the menu screen.

If the game does have ROM errors, the ROM test
screen will remain until the ROM error information is
complete, as shown in Figure 2-9. Press the left
start/flip button several times to see information about
the ROM errors. The ROM error test takes a few sec-
onds.

See Table 2-6 for the location of the ROM errors. Press
the left start/flip button to return to the menu screen.

If you think you have a ROM error, but the screens
show no messages, see Table 3-3 for information
about the locations of various ROM functions.

Figure 2-9 Complete ROM Test Screen

Table 2-6 Bad ROM Location by Error Address

Error RAM Location
Address High Low
000000 3N iN
020000 3K 1K

2-6
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Alphanumerics Test

The alphanumerics test, shown in Figure 2-10, checks
the condition of the alphanumerics in the game. You
can reverse the alphanumeric display by pressing the
right start/flip button,

If you see an error on the screen, check the EPROMs
at 12U, 12W, 12X, 12Y, 17U, 17W, 17X, and 17Y.

Press the left start/flip button to go to the menu
screen.

Figure 2- 10 Alphanumerics Test Screen

Motion Object Test

The motion object test screen, shown in Figure 2-11,
tests the movement and color of various game objects.

Choose an object with the left start/flip button. Use the
left joystick to move the object. Press the left and right
start/flip buttons simultanecusly to go to the menu
screen.

Figure 2- 11 Motion Object Test Screen
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Color Test

This test indicates the dynamic range of the video dis-
play color circuit. The screen is shown in Figure 2-12.

Figure 2- 12 Color Test Screen

The left side of the screen shows a grey scale with
black on the left and white on the right. The right half
of the screen should be red, green, and blue from top
to bottom, each with a color scale from dark to bright,
left to right.

If the screen does not match this description, adjust
the video display as described in the video display
manual,

Return to the menu screen by pressing the left
start/flip button.

Color Purity Test

The color purity test has five screens. Each screen is a
rectangle of color. The first screen, shown in Figure
2-13, is red. The other screens, which you can see by

Figure 2-13 Color Purity Test Screen

Self-Test

pressing the right start/flip button, are green, blue,
white, and gray.

These screens show the adjustment of the color purity
of the video display. Each screen should display a rec-
tangle of color, with no curving at the corners, no
unevenness of color, and no lines in the display.

If the screens are not correct, adjust the video display
as described in the video display manual.

Return to the menu screen by pressing the left
start/flip button.

Convergence Test

The convergence test has three screens: first white,
then violet, and finally green. The white screen is
shown in Figure 2-14. To see the violet and green
screens, press the right start/flip button. Press the left
start/flip to go to the menu screen.

Check the following on the screens:

B The grid lines should be straight within 3.0 mm
and the lines should not pincushion or barrel.

B The convergence of the lines on the violet and
white 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 manu-
al.

Figure 2- 14 Convergence Test Screen
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Chapter 3

Troubleshooting
and Maintenance

This chapter contains troubleshooting ta- the last table describes ROM-caused problems

bles and repair procedures for your Klax with specific ROMs to check and replace.
game. The chapter has two parts. The The last part of the chapter has informa-
first part contains three troubleshooting tion about connecting the video display if
tables. The first table has general trouble- it requires separate positive sync, repair informa-
shooting information, the second table contains the tion for the joystick assembly and locations of the

voltage levels and test points on the game PCB, and RAMs and ROMs on the game PCB.
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Table 3-1 Troubleshooting Table

' Game Play Problem

Joystick Problem

eplace the speaker.

- Sync problems. Does your display need separate positive sync? See tl
section in this chapter.
. 15 the game plugged in?
. Is the game turned on?
Are the connections good?
“Is the line fuse good?
. Is the display brightness turned
Are the solder connections on the: line filter a
Is the JAMMA connector on the PCB tightly connectec
Check all of the items below. If you answer
problem with the video drsphy, !
dlSpl&}’ service manual,
a. Do you have power 1o Ihe vid
b. Are the video display’s filaments lit?
¢. Do you have high voltage to the video display?
Is the voltage level to the video display PCB corre
or 110 VAC, depending on rh(. type of video dlsplay

. Do you have voltage to the video display PCB
Do you have hxg,h voltag,e to the v1d¢.0 dlsp]a

Convergence, purity
or Lol()r problem';

g .
d the section Horizontal Shifting, on page 3
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Table 3-2 Voltage Inputs and Test Points on the PCB

Program work

Video Display

Sync Problems

Some video displays cannot use the composite nega-
tive sync that is on the JAMMA connector. The Klax kit
includes a standard Atari Games video connector (lo-
cated at 12A) that provides separate positive sync. Re-
fer to Table 3-4 and make the appropriate connections
for your video display.

For other problems, see the video display manual that
came with your game.

Table 3-4 Atari Games Video
Connector Pin Assignments

egative
Positive V'sync

Horizontal Shifting

If you cannot center the picture on the display hori-
zontally as described in your video display manual,
you can shift it by altering the Klax game PCB.

1. Remove the resistor at R102.

2. To shift the display to the right, add a resistor of
less than 100£2 (or a wire) at location R105.

3. To shift the display to the left,, add a resistor of
less than 100Q (or a wire) at location R103.

Joystick Assembly

The joystick is shown in Figure 3-2. If you want to re-
pair the joystick, disassemble it by removing the E-ring
at the bottom of the shaft and removing the screws.

Table 3-5 Screen Colors Indicating Bad RAMs

3-3
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ROMS a1n RA M only a colored screen and cannot enter the self-test,

d S see Table 3-4, If you have a ROM problem, see Table
If you have think you have bad ROMs or RAMs, pre- 3-3. For the location of all the ROMs and RAMs on the
form the ROM or RAM test in the self-test. If you see game PCB, see Figure 3-1.

Motion Object RAMs

Graphic ROMs Playfield RAMs
191817 161514\ 12 1 10 98765 43 2 1 ]
Y By
X R T 2k ;
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Figure 3-1 RAM and ROM Locations on the Klax Game PCB



Klax Universal Kit

Maintenance

99-215025
1.5" Black Joystick
Knob and Shaft

i g
3
99215026 |
Flat Washer é

175-5112B
88-215022 Mounting Screw
Hub Mounting {4 places)
Plate

99-215018
850" Dia. Spring

99-215027
Actuator

99-215020
4-Way Microswitch
Mount
93-215011
Assembly Screw

{4 places)

99-215010

98-215017
187" Gold Microswitch Microswitch
(4 places) Mounting Screw

(8 places)

89-215015
E-Ring

Figure 3-2 Maintaining the Joystick Assembly
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Chapter 4

Ilustrated
Parts Lists

This chapter provides information you

need to order parts for your game.

Common hardware parts, such as screws,

nuts, washers, and so on usually are not

listed in the parts lists. The parts lists (except

for the PCB parts lists) are arranged alphanumerically
by Atari part number. All A-prefix numbers, which are
assemblies, come first. Next are part numbers with six
numbers followed by a hyphen (000598- through
201000-). Ending the list are part numbers with a two-

number designation followed by a hyphen (00-

through 99-). The PCB parts lists are
arranged in alphabetical order by compo-

nent. Within each section the parts are

arranged numerically by part number.

When you order parts, give the part number, part
name, the number of this manual, and the serial
number of your game. With this information, we can
fill your order rapidly and correctly. We hope this will
create less downtime and more profit from your
games. Atari Games Customer Service phone numbers

are listed on the inside front cover of this manual.
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Figure 4-1 Klax Kit Parts List
A047620-01 C

Part No. Description Part No. Description

A046501-01  JAMMA Harness Assy 171057-003  4-Way Joystick Assy

A047441-01  Klax Game PCB Assy 175014-1040  #10 Flat Washer

038158-01 Product 1.D. Label 177010-240  #10-24 Hex Polymer Locknut

039450-01 FCC Compliance Label 178032-002 Wire Wrap - ‘
!

04720501  Attraction Shield 178237005  Blue Button Assy /

047209-01 Control Panel Cover 178237-006  Green Bulton Assy §

047590-01 Control Panel Decal 178265-001  L-Style Nylon Standoff

047594-01 Side Panel Decal 178283-002 Orange Start/Flip Button Collar

047595-01 Attraction Film With Graphics 72-66128 #6 x 3/4-Inch-Long Pan-Head Screw

047621-01 Bezel With Graphics 75-5112B #10-24 x 3/4-Inch-Long Black Carriage Bolt

141026001  Split Ferrite Bead TM-348 Klax Universal Kit Installation Instructions

160044-001  Snap-Action Switch

4-2
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89-215025
1.5" Black Joystick
Knob and Shaft

99-215026
Flat Washer

175-5112B
99-215022 Frgse Mounling Screw
Hub Mounting (4 places)

99-215018
850" Dia. Spring

99-215027
Actualor

99-215020
4-Way Microswitch
Mount

99-215017 989-215010
.187" Gold Microswitch Microswitch
(4 places) Mounting Screw
§ : (8 places)

99-215015
E-Ring

I
Figure 4-2 Joystick Assembly
171057-003

Tlhastrated Parts Lists
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Ilustrated Pants Lists

A047441-01 D
(For location of RAMs and ROMs, see Figure 3-1.)

Figure 4-3 Klax Game PCB Assembly
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Ilustrated Parts Lists

Klax Game PCB Parts List
A047441-01 D
Designation Description Part No. Designation Description Part No.
Integrated Circuits 12] Integrated Circuit, 7418245 137134-001

1K Integrated Circuit, EPROM 136075-1007 128 Integrated Circuit, MOB 137593-001
iN Integrated Circuit, EPROM 136075-1005 12U Integrated Circuit, EPROM 136075-1011
15, 10 Integrated Circuit, 74F373 137575-001 12X Integrated Circuit, EPROM 136075-1012
2A Integrated Circuit, 74L5174 137122-001

13E, 13]  Integrated Circuit, 74HCT273 137655-001
2B Integrated Circuit, 741832 137019-001 13L Integrated Circuit, 74F74 137436-001
25, 2U Integrated Circuit, 74F244 137502-001 14B Integrated Circuit, OTP 136075-1015
22 Integrated Circuit, RAM, 137535-004 15E, 1SF  Integrated Circuit, 74F260 137570-001

8KX8, 100 nsec

3K Integrated Circuit, EPROM 136075-1008 15K Integrated Circuit, 74F157 137494 001

15M Integrated Circuit, 74F20 137530-001
3N Integrated Circuit, EPROM 136075-1006 17F Integrated Circuit, 7406 137052-001
38, 3U Integrated Circuit, 74F378 137612-001 17K Integrated Circuit, 7415174 137122-001
4A Integrated Circuit, 74L5257 137136-001
5B Integrated Circuit, 74LS197 137240-001 1i7M Integrated Circuit, 74LS86 137079-001

17P Integrated Circuit, LB 137536-001
5C Integrated Circuit, 68000 137289-003 17R, 17T Integrated Circuit, SOS 137550-001
5K Integrated Circuit, 741574 137023-001 170 Integrated Circuit, EPROM 136075-1009
5L Integrated Circuit, 7415138 137177-001
5N Integrated Circuit, 74F257 137611-001 17 Integrated Circuit, EPROM 136075-1013

17X Integrated Circuit, EPROM 136075-1010
5R, 5U Integrated Circuit, 74F253 137574-001 17Y Integrated Circuit, EPROM 136075-1014
6A Integrated Circuit, 74LS257 137136-001 18B Integrated Circuit, TDA2030 137301-001
GE Integrated Circuit, EEPROM 137399-300
6W Integrated Circuit, GALIGVS A 136075-1004 18C Integrated Circuit, IM324 137582-001

18K Integrated Circuit, 74F74 137436-001
7B Integrated Circuit, 74LS08 137012-001 18M Integrated Circuit, GALIGVS A 136075-1001
7L Integrated Circuit, 74F00 137327001 19K Integrated Circuit, 74F157 137494-001
7N Integrated Circuit, 74F32 137486-001
8R, 8U Integrated Circuit, 74F253 137574-001 19M Integrated Circuit, 74F04 137437-001
8w Integrated Circuit, GALIGVS A 136075-1002 Capacitors
98 Integrated Circuit, 74F20 157530-001 C2-C16  Capacitor, .1 iF, 50 V, Ceramic 122002-104
9 Integrated Circuit, 7415244 157038-001 c17 Capacitor, .001 [F, 50 V, Ceramic  122002-102
oL Integrated Circuit, 741502 137042-001 C18-C20  Capacitor, 100 pF, 100 V, Ceramic  122016-101

L cz1 Capacitor, .001 UF, 50 V, Ceramic 122002-102
9N Integrated Circuit, 741504 137009-001
9R, 9U Integrated Circuit, 74F253 137574-001 C22.C29 Capaci = -

o 5 - pacitor, .1 UF, 50V, Ceramic 122002-104
oW Integrated Circuit, GALIGVS A 136075-1003 C30 Capacitor, .001 LI, 50 V, Ceramic  122002-102
2 4 Integrated Circuit, SOS 157550-001 c31 Capacitor, 22 UF, 35 V, Electrolytic  124000-226

c32 C itor, .22 0V, Ceramic 122017-224
108 Integrated Circuit, 7415163 A 137114-001 2 ApRaton S8 5, AN jocrati
107 Integrated Circuit, 74F374 137420-001 c3 Cavacitcs 1 50V Cetatmic 122002-104
101 Integrated Circuit, 74F175 137498-001 o Copaciton, 470 LR, 25V, 123003-477
10N Integrated Circuit, 741832 137019-001 I cholYL; . Radial :

o c3s Capacitor, 100 UF, 25 V, Electrolytic  124009-107
100 Integrated Circuit, 741511 137149-001 C36 Capacitor, 10 JF, 25 V, Electrolytic ~ 124009-106
10W Integrated Circuit, 74F273 137610-001
F1E Inkegraled Cintuil, 7AF138 15/521-001 38 Capacitor, 100 [IF, 16 V, Electrolytic 124008-107
ne IoRe gt Clroal, GATIONEA 1360751000 39041 Capacitor, -1 HF, 50V, Ceramic  122002-104

o C42 Capacitor, 47 UF, 25 V, Electrolytic ~ 124009-476
11E Integrated Cfrcu%t, T4F00 137_?‘27—001 c43 Capacitor, .0068 [F, 50 V, Ceramic ~ 122015-682
11] Integrated Circuit, RAM, 137534-001

2KX8, 35 nsec Cc44 Capacitor, 270 pF, 100 V, Ceramic ~ 122016-271
11L Integrated CITCUI{, 74F04 137437-001 C45 Capacitor, 1 ]JF, 50 V, Ceramic 122002-104
128 Integrated Circuit, 7415374 137144-001 Ci6 Capacitor, 270 pF, 100 V, Ceramic  122016-271
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Klax Universal Kit

A047441-01 D
Designation Description Part No. Designation Description Part No.
C47 Capacitor, .1 iF, 50 V, Ceramic 122002-104 R67, RG8  Resistor, 1 K Q, £5%, 1/8 W 110027-102
C48 Capacitor, 180 pF, 100 V, Ceramic  122016-181 R70 Resistor, 10 Q, £5%, 1/8 W 110027-100
C49, C50 Capacitor, .1 UF, 50 V, Ceramic 122002-104 R71 Resistor, 20 K Q, +5%, 1/8 W 110027-203
C51 Capacitor, ,033 UF, 50 V, Ceramic ~ 120015-333 R72, R73 Resistor, 1 M £, £5%, 1/8 W 110027-105
C52 Capacitor, 100 pF, 100 V, Ceramic  122016-101 R74, R75 Resistor, 470 Q, £5%, 1/8 W 110027-471
C53 Capacitor, 39 pF, 100 V, Ceramic 122016-390 R76 Resistor, 1 K Q, +5%, 1/8 W 110027-102
C56-C112 Capacitor, .1 piF, 50 V, Ceramic 122002-104 R78 Resistor, 2.2 K Q, 5%, 1/8 W 110027-222
Gisdiag R79 Resistor, 4.3 K Q, £5%, 1/8 W 110027-432
CR1, CR2 Diode, 1N4001 131048-001 y
CR3, CR4 Diode, MV5053, Light Emitting 131027-002 R81, R82 Resistor, 1 K Q, £5%, 1/8 W 110027-102
CR7 Diode, MV5053, Light Emitting 131027-002 b s S L HON108
Inductor RS7 Resistor, 4.3 K Q, +5%, 1/8 W 110027-432
L1 Inductor, 100 uH 141024-001 R89 Resistor, 10 , 5%, 1/8 W 110027-100
Transistors ROO Resistor, 100 Q, +5%, 1/8 W 110027-101
Q1-Q3  Transistor, 2N5306 133033-001 R91 Resistor, 10 £2, £5%, 1/8 W 110027-100
Q4-Q7  Transistor, 2N3904 133041-001
st R92 Resistor, 1 K Q, 5%, 1/8 W 110027-102
i 2 e JE
R10, R11 Resistor, 470 Q, 5%, 1/8 W 110027-471 fas Bebigton. 2.2 K08 06 /e W 1197424
; z RO5 Resistor, 4.3 K Q, £5%, 1/8 W 110027-432
R12 Resistor, 1 K Q, £5%, 1/8 W 110027-102 RO7,R98 Resistor, 100 Q, +5%, 1/8 W 110027-101
R13-R17  Resistor, 470 Q, 5%, 1/8 W 110027-471 ! : : :
R1&-R21  Resistor, 1 K02, 450, 1/8' W 110027-102 R99, R102 Resistor, 10 Q, +5%, 1/8 W 110027-100
si + W 110027-100
R22, R23  Resistor, 470 Q, +5%, 1/8 W 110027-471 e Resitor, {0 2 /8 Sl
. R109 Resistor, 1 K Q, +5%, 1/8 W 110027-102
R24 Resistor, 0 Q, £5%, 1/4 W 110005-001 R110 Resistor, 68 Q, +5%, 1/8 W 110027-680
R25 Resistor, 15 K Q, £5%, 1/8 W 110027-153 R111, R112 Resistor, 10 K Q, +5%, 1/8 W 110027-103
R26 Resistor, 1.5 K Q, +5%, 1/8 W 110027-152 ’ ’ 4
i + \'4 110027-241
R27 Resistor, 220 Q, +5%, 1/8 W 110027-221 KLy . Bealwor 29055 206, 19 7
Boh e B e 119020:103 R114, R115 Resistor, 10 Q, £5%, 1/8 W 110027-100
n?nﬁnﬁﬁﬂlf Bk s i R116, R117 Resistor, 1 K Q, 5%, 1/8 W 110027-102
R29,R30. Reslsior IKD.E90,18W  MOZQ  gppppq  Besisior RAZR 118016001
5 Eaiar; » 5%, ? RPS, RP6  Resistor, 4.7 K x 9, +5%, 1/8 W,  118010-472
> (10 Pi
R32-R34  Resistor, 1 K Q, £5%, 1/8 W 110027-102 S QL
R35 Resistor, 470 Q, £5%, 1/8 W 110027-471
R36-R40  Resistor, 1 K Q, £5%, 1/8 W 110027-102 X1 Crystal, 14.318 144000-004
R41-R44  Resistor, 470 ©, £5%, 1/8 W 110027-471 Sockets
Socket, 20 Pin, .300" 179259-020
R45-R51  Resistor, 1 K Q, 5%, 1/8 W 110027-102 Socket, 24 Pin, .300" 179259-024
RS2 Resistor, 20 K , £5%, 1/8 W 110027-203 Socket, 28 Pin, .600" 179257-028
R53 Resistor, 100 K £, 5%, 1/8 W 110027-104 Socket, 32 Pin, .600” 179257-032
R54 Resistor, 1 K Q, +5%, 1/8 W 110027-102
Socket, 40 Pin, .600” 179257-040
R55, R56  Resistor, 20 K €, 5%, 1/8 W 110027-203 Socket, 64 Pin, .900" 179256-064
R57 Resistor, 1.5 K Q, £5%, 1/8 W 110027-152 Socket, 84 Pin, PLCC 179237-084
R58 Resistor, 3.3 K Q, £5%, 1/8 W 110027-332 et
ta 450 2
R59 Resistor, 1.5 K Q, +5%, 1/8 W 110027-152 P Switch, Slide, Spd Sissicro
RG0-R62  Resistor, 20 K Q, 5%, 1/8 W 110027-203 ggg;‘l}m”: es;?";{‘“,tm o }?’g?gé;gg;
RG3 Resistor, 47 K Q, +5%, 1/8 W 110027-473 : CHRENE
RG4 Resistor, 0 Q, 5%, 1/4 W 110005-001
R65, R66  Resistor, 10 Q, 5%, 1/8 W 110027-100 Connector, 2 Ckt, Header, .100 Cir  179048-002

Connector, 11 Ckt, Header, .100 Ctr 179118-011
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About this Chapter...

This chapter contains the schematics for Lists.) The memory map and the faulty

your Klax Universal Kit.™ The Klax RAM and ROM tables are shown at the

Game PCB schematic has nine pages. (The end of this chapter. The Klax game does

assembly drawing and parts list for the not have an audio PCB.

game PCB are shown in Chapter 4, Illustrated Parts



Schematic Diagrams

JAM-H >~ JAM-24 >~
JAM-7 >~ JAM-2B >~
JAKD> jaM-25)-
JAM-9 >~ JAM-CC >~
JAM-S - JRM-26 )~
JAM-DD D>~
+3V
A
Les? _7.::1—:5 éciq Leso Legs J_c'iw é:;.‘:. Lege Lees .Lcis
I T i e Gl el
Lcer Lces Lese %c‘gu Lery Les %214 fcir
L T it ‘ ; : j
Lcso Lcrz Leas Lesz Legs Lees Lose Lcos
il i T O DO 1 el
~c3s Los é:iq Lcrs _Lc;r Lcse _caz Lcios
) sl S s Tl sl | I
LC00 Lctox Lcgoz Lcse Loiow Leios =c30 _cha
P = B S e e 16
LC306 LT1t0 éc%ea J.C‘ili J.c;:. dlers ]_C;G
“‘I” SPRRE GATES
‘ e 10U A
=il ] - ]
0
541 Csos
!C!L ta
r— 3
Lso2

Klax Universal Kit



Klax Universal Kit

Schematic Diagrams

JAM-3
JAmM-4 i
JAM-C o%Jj_ £
JAM-0 — J_ l
-"f.:? i 2:%%80/150
JAM-1> 5 5 %
JAM-2 >——  GND2 GNOL  GND3 c1 i
JAM-A >— Y GO 01
i flé‘* GOPT3
JAM-EE Sl il Q
e ¢é5 CoPTYH
JAM=27 D>— il s
JAM=-28 D -4
€37  coer2
— it o)
= 2 3
%3z
SELFTEST \ jamM-1S
RET l e J.cze. k
S-TEST A'V\N—UP' W
LK
POWER-ON
Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 1 of 9
047438-01D



Schematic Diagrams

5-4

Klax Universal Kit

+5V =
R10 A R22 b R11 RZBL R4% L RY43
Y70 470 470 470 470 < 470 S=TEST
< < < <
UBLANK
sA
JAM-AA >- ] ra— DI/
a ==
R33 A~
JAM-23 >-ECTAL gls Byl D0
JAM-15 >-COINL e—3K_ | il
Oz W B - b g § ) €
JaM-R S-SERVICE 1K R34 2
T TR 13|, oliz Da
JAM-T D—=nms A/ 1% e /e
Jeu-2 S-FIRE2 1K Rzt
R20
JAn-22 >-FIREL 201K
ETH lcz lcawles lersleialerz ax
JAM-U T.l '['.l L 5.1 ‘|‘..1. T.l MAL
: FIREL /SHITCH —
JAM-17 ——r— 4__
+*3V =
Re2 L R4L S R17 LRi6 L RIS S R14 S R13 L R3S
4702 470 Y70 470 470 4702 470 470
R19
sp- —JE2 R1B 1K [ sr—Jﬂl—u
L S i
JM‘13> uPi AAA s I__g E T
JAM- H—ON2 LI bls B y[Z D14 /1
195 DNL R3 ik ——2iR o
JAM-19 AN 10y il 0194
. 1K Rse _;: A A
{ 4z 012 ]
JAM-20 >—kfL Sef aK %R seL /g
' W
% Rt 1k R3b6 is
JAM-T > — AN
Jam-21 >-RIL oy L
1.7 hd
leir lcao les Les Loy lee les Lew 1K
i B | 1 T.l T,l T,l T,l T,i MAL
/SHITCH ——
—
VCRPHR
RL
PT-1p H—YCRPHR 24 18
~ PI=ST ‘RZ iK 8 07 A
PT-9) par—rs s
pT-g y—L1=58 KW R 06 /]
S_PT-85 s e o<
PT-7 wl, <48 D5/
rog S PT-S4 K _R3 iq
PT-6/ R6 A 3ln |12 o4 /
pT-5>—PI1=83 AR AR o1 vp
pT-y S_PT=82 K R1
{_PI-s1 v LS
PT-3) Vir—
1K MAL
/SHITCH—

PT-1
PT-11

NOT STUFFED.




Klax Universal Kit Schematic Diagrams

== NOT STUFFED.

ucnpua—l v
o ? +12y
i

ee % k
& .
RY se = Eﬁ&ﬂﬂl l Eﬁ&ﬂﬂi
1K
» CONTRL y jom-3
013 o CBRNK L R2%
: 0/1/%H
D12 o ad
D11 sln = alr ‘RSU 0z CCNTR2 3> JAM=J
010 Ulp = gl 1K _mj 2NS306 /77 _..cga lciz
pa—22o ' a2 qupRes K ' '
os—=0., AR /PCHRES ' -L
1T h
/LATCH —— =CND
/SYSRES =

R/ .23
‘_2“‘ 3 /LATCH

{PAR=—1—%

Lsaz

28
E) /SHITCH

Ls3z

W//R

1/0

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,

Sheet 2 of 9
047438-01D

5-5



Schematic Diagrams Klax Universal Kit

+5Y
POMER-ON .I]i
-5y |
1:\; L4
«5Y 1) vz
R32 3 Az3is2
1K 10 Azz (3L
4 aze 29 . mAza
8 .
/HOCC—= L AzD = MA20
b My
ase MAL19
l Ls38 Risle MALE
; Az MALT
WOIS VELANK ALs F MAts
A N
42 MU
a14
— = o, s | Ma1a /]
ZVINT mp 80 Ma12 ]
el MA11
fzg |28 Ma1n ]
R34 Tl a9
1K o m A x
) S papt mog /PNHAE_155, 9
/SINT S an2s MA7 o thas G
RCLOCK R MBL c: ;: 2 I
15 33 MBS 81
Re7 I N ET u /] i =
My | P— T a4 MA /RS g
1K LB peseT sapit Mo 73
RLS i nz 28 Ma2
/SYSRES AN I ED! Mot /| =
1K ¥
R R/ /Y
upsil—— /U2 55
8 v E3
Logpet—— /DS R//H—=9 8
A3 oE‘— /AS  /LDS =4
/DTACK Uioracy  pes e
e o1y =2 Q08
+5U 2eoack e 131 assu Mol 28oin
23388 2ep 187 D22 ME1D  B2lo0 o g AT 07
20, ~u1 158 14 \MA3  230ns o lte 2]
13 yma peg 22 D0 N [\ 2128 tar  osii3 o2
ZZypenr 59 180 nd 7hB a7 2las  oulis ay
Bas ; ag g Lol 5] MR 3lps  paitd n3 J
5 }. B EARIVTS grie2 07 JUNLCDK — [NES Hay 02t 22
Elpord - 153 2 ly 5K N_ad 5 = g |10 lak
Fzo uo———ﬂ“\ it A3 T D01
o 8% ns 2in P s Moz Blaz 0 gp}d an
25| res Y PRI - N\ma2  rlg §
27 FoL 5 .?-’_DE\ = F_:i MAL  Blpg
28 rcp oz |2 o2 /N — O KE CE
=i ot LS7% |2 3 Teofz<l 10
s '—‘—"—“"—\ s
/S8TSRES [
oD GND JEEPROM 3
16 |53 +5Y
. A
2 AON =
PyCPU—F5  hal 11 lau
L, & 4 23 /ROM0
/VRAM 1332 BB 2 PR
i 22 /RoMy
/PCM M2 ) FTIR
/EEPROM S— MRZO . T
== MALY——1 = [=—/VRCK
alstels e prack A —2 D [ spux
N = e W MELT _ 5] o O 18
LBent 109 1M peel] Ol
7 S emilS b2 A=an MRLS =Sy
ENP aco SOTACK | 1g
Jewr L Fos MALS . =
=8 e ALY ——— 2514
CckgAaZees2] BU&—'i Y _=cq3
e 28
ziwizzid 11 11
RCLOCK — L M2 13
B13 oD
RGY |12 [‘—1
'R} s
0 =

5-6



Klax Universal Kit Schematic Diagrams

3V
RS P e I
3; ALy g: 20 m1u N
MAL7 —SALe T
21 z:ims :_‘l—m
ALk 17 Nt
28]01 5 ca--——-n-T-\-s =
R oz}t
7 RlZ 14 nAa
231a11 TR
Mats 23lge uu——-ﬁ\
N MA1 ] 28 a9
Mas ez
Ag
s sl N 3K 3
HE 5 A6 T o o
B8 Mo x X
oMes a =] = =
2L S = -
A ey & ~ ~
a2 1ol +5Y
aGa a2 11 AL
R115 =B - Y
MALY — T EDEVPP | EQEVRR E OEVPR RE6
5 22f24t  [2zdayz 22241 40
/
R114 WILR
MA13 ——ANA /R0M0— /ROML — /RoMz —
i0
+5V
4 silfgly
i 21 o7
vse NOT STUFFED IF 3ol e e
SLAPSTIK IS USED. MRL7 — LRt i PO
NI oy ——=tla
[~ MO15 29 a1y 0% 3
28 : oald na
Bsiy . AL3 PEL >
R1Z a
£513 MQip 25 oLt
\MB12 251a3y 3 pn
[\ MO1T 23 a10 o=
a1 anq
MoQ 2T
N 5;? iN 1K 18
M Las: & o ~
N5 el S S S
R 4T = =
A3 o
NMe3 o)., N v
a2 1],
Maq 12 Ao
EDever | EoEyee £ QEVPP RES
EEEER 2¢]24f1 &4
W/ /R
JROMO — /ROML— /ROM2 —
118

+SVo—201  yrl

/85 —3czn n,eju—xpcn v [ : P
—4ce8 vshl__ /pAR

= Bryll  r57ix
Sral2  suRaM

SELC vzl — /NGOG

LN

1u

SELE T1p— JUNLOCK

s [ s

SELA YOS /EEPROM

NOTE : USE 16L8 IF SLAPSTIK IS NOT USED.

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 3 of 9

047438-01D

547



Schematic Diagrams

Klax Universal Kit

C48
4}
50 180pF
R72
?:r.r : C‘H 1K
Voo
vor —=or  oope — e L1sC RSE RSS
vos ___dJ'“ os S ] 1M g, DA o
i . n cy3
Vo4 ’-:-nw o A7 .i.:__un:.r AUCMP _L 438
Vo3 22lgs = mslt——unte
voz —=tlo2 g a2 wya1s AUDMP
vor —=2o1 G A 132 yasy RS7
yog 2 oo Auapi uALa 1.5K
o7 2y ALz 120 VALZ
O ——=16 At yA11 T AUDMP
os ——218 AL0f28—— yA10 o S5 Lir725y
Oy ——= 14 aElyag 4 5K T
‘*U_ _;s__ .
03 13 As VA8 ACND
o2 33112 AriEs ua7
D1 L4 A2 T1=13
o ———t asi2d___ yas -5y
.5y Liss P £ VAY
/PCMRES —SdresET  R3fil——uA3
/PCMAR ——24 KR A2 28— vR2
/PCHRO RD T R—y -1
l——-cs ] o L T
u X1 xtuss|
= 5 Is_t
YH =
: UP#H‘E b ijF-ZB
w i 5y ——=
z I 3llpea o7 L_QD.T_\ | 3ilae porjid yn7
Olas7 ogﬂ_vﬂ.b_\ 30ns7  ppil 0
=y 2 A1S osuﬁ_\ Yt Zm‘. 0s a yns
N uB1S Aars  oyid Va3 N Y215 3lors  ouli8 nu
(22t 2950 gl W03 ] BiY 23asy pgitl Y03
N_va13 28la.q gpl2s Dz % N 28los golit
Nyet2 Y., guid un1 3} Nus12 tlags @yl u2i
\—lzall——-z-;l-ﬂiﬁ ao un—;\ Yot 23 A11 00 i3 '\Fﬂ"_\
LA ] Y o 23asg
g3 2bing =2 blag
N3  27|n, an 2708
Y87 Sar T Nvez sl =
NMES o Glg 3 NuBe  Blae 3
[~ 5l T as rN-. B !Eﬂ rd as :‘G
\use 8., au Bloy
a2 as N3z 9l
A Yaz i0 R2 o 10 o
21 1 AL (=51 11 a1
2 =2 a0 12 &g
E = E_cE
RE9 iﬁ(. 4]
——AAA
VALT? A _L_ 4
R0 T oy
VAls \?&r roe

STUFF R&Y FOR /MB PARTS.

STUFF R70 FOR 212K PARTS,




Klax Universal Kit

Schematic Diagrams

CHe
| L
L
270PF
0 RE3 +12V
—AAA—
cs1 47K
-033 RS8
2%18C R&2 3.3K
T m 5 a\l AR 13_“185 R2S C3 %
+qM324 20K AN— } JaM-11
20K 2 18, Zlnazy 12y 15K .22 4
T570pF t e
- AGND ———————— JAM-
T T0A2030
188
R61 Rzg o e
AUX2 —AAA— $eL0K lLPNs | Rtoos C3u
20K L 4 . — e S 1AM=10
R60 R26 T | 470/25V  CSPKR+)
AUXL —— 1.5K il
& HRoos < RS2 R27
AUOMP AUDMP 20K 220
ca3
(.28 RS1 g "
fPCHFf__}LchnRD S 1K =SV jamM-L
W//R 532 = __HS1 CSPKR-)
+
22735V
OTACK i — ___+| i :
/PCH  —l [
R//N /PCMWR - 120 +12y
LS86
/LDS FAL SHa ARl I ?
rd
= C36 R30
—CND _Lr:ii J_ctlw lcgs l?i‘*é:iuxzsu it
=SV > aupx-1 *12Y sy aupx-2 ¢ ﬁﬁ;uss
ACND 3 qupy-3 RUDMP _3, qupx-—4 o
AUXL > RAUDX-5 RUXZ 5 auox-6 I " + " l—— AGND
AGND 3 aupx-7 ABND _$ quox -5 = #F Mososa
07 5 punx-49 /RUX _spupx-10 & Rioo1
GND " Db £33 R29
- ~>AUDX-11 ->AUDX-12 O3l LGP0 _L2b LCBPfanusgsvs sy
—>AUDX-13 GND s Aypx-14 « -5V T T T T
GND 5 pupx-15 0% Spupx-16 AME2 o
03 3 Rupx-17 BND _>pupx-18 gam-sy—3Y |
GND _3 qupx-19 02 _5pupx-2zo0
D1 _spupx-21 GND 5 pupx-22
CND _squpx-23 00 _pupx-24
2H 5 pupx-25 1M 5 auDx-26

MAL s Aupx-27
GND _spupx-23
JVINT _s nypx-31
OND s aupx-33
H//R 5 AUDX-35
GND 5 pypx-37
*SY v aupx-39

CND _qypx-28
/SINT _5qupx-30
GND s Aupx-32
S=TEST _sAupx-34
GND > Aupx-36
/RUDRES _3 quny-38
*3V _5Aunx-40

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,

Sheet 4 of 9

047438-01 D

5-9



Schematic Diagrams

Klax Universal Kit

VRO1S LIyt Dis . 015
YRA11 A | _UROTu 17l ale 1w | pyu
. o
L YRO13 g giis D"Qﬂ 13
|_URD12 13l L2z M2 | 12
VRALY \_YRD11 slg & als 01 | D1y
[ B
YRA19 /1 *3V L_VRND1D o T oale pin | o1
VRO Lig als pa | ng
l26 |1 sk ] ni2 Ds\fﬁﬂ
TS AC _URD7 18 19
yREa A 213 20a1p 0 ggofd D7 ]
N\uRa12_ 23y, lig  ypnes fURDE lp aglte Do
i1 31 et
ALD 118 YRNs g aiis ns | o7
a 24lnq ¢ 7 4
a 25 8 o C5 ‘“5 YRou 13in aliz nw jnl
A8 gyl a [
yRGa A M—n Har  gglts bk o & ald D3 | s
NMESF bia 13 L_URD? o I ale Dz | ou
NuBse sl P2 B —
N 5':': 01 f'f—v-ﬁﬂf'—a YRDY #lg  gls D1 | o3
NvRRe 7). S 901° _URDO g ale no { o2
a 5 e . _/0C ] e
YRG7 \—QE-...B_.RZ Q _Il 1 01
NWREZ 9. 3 VCRU
NUREL 10 % 0o
ag ®© /VRAMRD i
CoWECE
_ran'zr 22
YRae A ZPRAM
F/VUHE
VH/ /R
3 4
B T JCTIME
ssuLPLE TR oy
URALY — MALY blg T VRALY
- = ﬂ (:
12—,r‘-—;-1°_~a S TE—URAL2
YRaS *3Y /PFARAM A
Ma13— B vi2  URAL3
VASO ~—A SEL /C
_’lz. 13
28l VePY ——
=5l 2 s e
yRau /] in1z
Qs2 23 ., o7 1L yRO? —GND
Al Blag [lis  yRpe
B30 241ag ity YROS A
a 25|, ™ B5j
: wa  olee
yRes ANVRRA._ 3y o Tis  uRn3
NBAZ  sly,  PhG g,
NUBAS  Siae o[22 YRO1
“WRES &
A% @ pglil _YROO
™, !BQLL 7 A3 g
yRAaz /\\QEEEL___lgz ﬁ
[NURAZ 1., @
b
1 10 A 2
= wE s
Z0i27(22
YRO1 A /PRRAM
JULKE

VH//R



Klax Universal Kit

Schematic Diagrams

256H se
*,
wE T yan1s 1 usn14 35 Sy ale 6 ?zu
3g ¥ ygniue A UpOeQ 4lg als I v
sla ylLe ysp+3 4 uzne sln @ ol 128H ; 2. :: — /PHSYNC
4ln rits YRN12 1 URDS 11lp © olto LNK8 g:: 7] & 2[5 iE?%T
o =
2la = vl yrRD11 4 _URD?Z 13lp alt2 | Nkr 16H & § oS HBLANK
slg N oyl yepeq L uepDe 1slg alts | NKb 8H : :: — /SLIP
1 BH — /L8-CLR
U ey v, i e e R
1 L. u
H} Y Y Y VRO ] o LNKY 1H |49}
:_.Iﬂ _VRO3 slp @ alt LNK3 1 -
/VUHE = _urnz ulp © alto | ke ]u
AL yenz A YRO1 13]p ali2 | nk1 —onD
“ ]
i5lp T mi_,. YROO 15 gcx fca 15 __ LNKD .50
13l 7 YROS | g A
i u F&CLC!(.‘KBJ }
g - v URDM J 1 |20 iuq
alg = rl2 VRaa JLINK FUNC  vOOVOD 255‘;}'33
ol I v o CLK i0oscIN uwﬁ’;— 128y
4 16 VEO1 A B4V E=—— B4V
Al 13Nz /256 yereex svEt— 32y
ZiA . S Lso4 33
720 /20 Y LBV o 16V
> By=—=——n 8V
| sos-z2 Vi
JVLWE —— T
20
124neH 256H 2—— 25¢H
_L__I- : uau':_‘: 128H
. <=4HOLH BEH = s4H
—onl 3 2
= i ‘.ﬁuﬂt e 324
+3Y /PPRA—=0 als /PRAM 3 ynoeH :.bH-; 16H
T 8HA—— 8H
1 ’/PPF‘_;IJ . : idnast 1idnsum R LY
3100 NXL—a" “r”x‘—n'- mEl oy
] \ i3lp ™ g q 13 gt
,fo|_.———-31 } - = 0 VAS1A ™ ™ :!: - 14
LS11 o W oaf3S _ypsy 5 m””:; =
| SE———— LE4NTH NKRES o=~
it f
= D E-E-- VASO NVSTAC »-:;— /VSTNG
Dy s f—very YIS 25
Jn 1 VBLANE == VBLANK
RCLOCK 21
+5V nhoL bE7
RRED 1 10U NMOR 528
PVRSL k1 _)"2 PUCPU VSSVSS VSS
LSi1 L | |1‘l 21
L
OTACK kS VREQ —GND
Ls02 3 LN
/VRAM zj »— /VRAMRD
F32
o JIL q
wna i gt " VRAM
LS04
ycey Foo
L IN
/U0S [ /UUME,
F3Z
RCLOCKE
/L08 /VLHE

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,

Sheet 5 of 9

047438-01D

5-11



Schematic Diagrams

Klax Universal Kit

+5V
RL11 4 i
i A
145 znaqgg
Ny y 13U
> m FCLOCK 2o P als _mexe
RiL = R110 ik
10K T5RPF o "D'-j_;q ek ralf /MCKR
5 F7y [t
pelm b " L1
= Ti00PF 100UH
| R113 ACLK
!
= = ::.F\{'.ifb CLK
oy
.5y
4 +5Y
?
40 13L o
™ o © apd RCLOCK 237 ds
CLX -2 CKC.'.F{Q 2 FCLOCK UBLANK 14 m}:l q{u s JVINT
i LS7Y |3
41!_
‘{};"m RCLOCKB a20 =3 /vacK —
e 10L
ASORT ) D 0 R
REQ Ls8s 5ig al?
R109 [ c /A
+5V 2o T aud
1K B
3o 2
/PNXL 2 oA ma o
RCLOCKE ———
+SV
&?H
"*L?D* o5
LSB6
NXLOL 5V
8u lzﬂ 9H 20
v= vCC
MALE = 1] Iy
= = /PFHST . /VBLNRES
& o _ P—/PPRA 8 13 pymso
/MO.C.D : --g L /pPR HELANK : s ﬁ'
/USTNC -1 RCLOCKB H e
4H > i /LINK 4H 3§ 16
2H = i PURSO 2H S ETPL__/M0.CD
1K : 18 pyasi 1H 3 18 pyrst
HCl “ A smos-cs VREQ 3 N Mo-CYC
1 1
MCO - cLK o
110 10
e =oNo

5-12



Klax Universal Kit

VELANK

*f” MO8
1
12s ALepR2 CRLS
25l M08 pypfse -
| 82 luee PYPy L] a1
81 co po 1T 12
ALy oA
18 39 1
[=X4] AL3
é:_ 40 lzn Rrz38 e
Y8 ~n ALt 37 :8 /]
] s arolde 7
* oo [ E— =
CHES =
\_QEDJ.L_._E VD1s ar 33 fu
MBS T iypgy AbHZ n"’
NURNt3  elynis psjil
INMBO12  Slyngs aslal not
NYROIY  3lu;as aslzd =
\UROLD  2lpgg fAzi28 cPYY
N YROY 1luos Ay iEz cp2y
\Mﬁﬂﬁ__ﬂ_'f'.um gg_z.ﬁ'_ cPiy
\AMRO7 __ 83lyn;  pragilE—— PF//MO
NMROB  82lyn  ppggy 22 PFSEL
'\AJ.RD.&__S.CL vOos snw,zg— JGLD
g lyy  marcabil—— /GPEN
0 8l H-rLIPLEE HFLP
NUROZ  TT.yp; | pAp-Labd /L001
B 18}yunt Hpa i3 EQ
I3 yno HPe L HPAST
HPT 71 (- Tal
HPS 70 pACcS
1T LAT/HE HPS BB HEOSE A
1 wpuiel ___ HPOST /]
= Wpaje_ HPOS2 /
Hp2 55 Henc
B4 amen
— /VBLNRES HPL s
Hpoted
MO-CYC ’f O-CYC mra%
/MOB-CS —ACs e-.an'r:.;
N /SLIP —==asLIiP HORTL ==
5%6 1% JUBLANK HMOAT3HE PMAT3
LsSo4 /PFHST £3lpry-pLK HoATZ L PMAT2
> pFATSEL MOATY 2" PMATL
J:_ voaTo|=2 PMATO
~ pRATTIZE
PFATLIES
=z
PFATSIEE
ey PFATY (=L
L CLK —==CLK PFAT3 :: PFST7
PFATZ}——— PF56
R116 b R117 mu:’—. PFSS
§1x 1K ug peiPPATORS PFsY
1z 11.3
MC1
MCO

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 6 of 9

04743801 D

Schematic Diagrams

5-13



Schematic Diagrams Klax Universal Kit

PMATO
PMATL
PMATZ T
PMAT3

RCLGCKB
l!.ﬂ 12(13]1415 2040

L R I I~ T = |
GDa7 tos g 555588
GD36 5 o1 ~
GD3s e 013 17T
GOo34 a1 oiz 505-1
G033 PES oi1 pIxa 2 PFX3
Go32 ] ey prxe {23 PFX2
GD31 o prxs [22 PFX1
GD30 o E? prxo 137 PFXO0
Go17

GDL6 206

GDL5 .05
GO 28 oy nafl MaT3
CDL3 3003 az|t8 MAT2
coLz 3oz alt? MATL
COLL Z: Ry B mo|ib MATO
GO10 0o gn."_ﬂc‘lmmw
et d2:5d3339
|3w‘1 [z ]a rls |'! |1l+ 24
i i N 3 RCLUCKB
_{>'_ 10 s
LS04 y . HFLP
/0L0 51_/j Lo
Ls32 =
31
qs_‘,‘l““ ot = o7/24.0017 co17
o1 _zl“” | 06|20 COL6 aBLE
plz— At = 05|11 6015 on15
Als & 18 014 T sy
[NGALD 2904y # " a4 o oA 1
QA3 28 w o3 CD13
h.cos ¢ :i: - i oz |13 GOLZ co12
i 1y 0D11
A7 25, - 0 o1 cD11
NGRe 23l - i o3 G010 coLo
_G.S.S_.Z_.‘lﬂq -
LA __2Las gy 12U 174 - 124 A RPS
NGCR3  slg, s § A
NGBZ _ elny o a T
LALLM & X S |- & 1
LA0  Blay 2 2 2 e =
cpqu—q;ns o ~ a |- ey
cP2y — A2 -
CPLV —AL =
—12lng -
BRLAZY E OE VPP E CEVPP E OEVPP E OEUPP
zszM 2sz4 1 ZZTZ‘H. |zz auf1
+5Y !
/ORO— /GR1— /CRZ — /GRB—] 1
- o 5L
5 q
FoD G2A  Yop—
RN G20 e Y5 L
i pur Myl
HFLP?})Da—CPUZU 93Pl /GR3
3 3
PFSEL Lsge _- CALY — SELC Y2 B:..T'“— /GRZ
R107 GR13——{SELB Yip——— /CRL
GRL5 —AAA Lseln YoRS — /CRO
10
ss NOT STUFFED. - R108
12 —AAN———
10



Klax Universal Kit Schematic Diagrams

® m
cnar—:;lms 3383988
G036 —jois =
£D35 — 013 17R
Co3y " D1z SOS5-1
0033 — joid prxs (2
co3z D10 aske |83
30314;;'“ pxy 22
€030 t prxof3l —
GoL7 :: o7
cDLb 06
co1s —=EHos
coLy —=Hou a3 (8 /MsSD3
cor3 —2YUps a2 |48 /M502
co12 —=loz at il /MsDL
oo11 :; oL . a0 e /MsOD
oo |~
G010 N EETIT
" L T S >33 D
[31":. 2 6|7 |3 |1 ]1l2s
RCLOCKS
PF//MO JRrEN
1 AN HFLP
/6L0 ? =CND
Ls32 55"
e +
E7] v =
37
+5Y - 0layr - = o7 (2260 Go37
2 . 00|20 C036 co36
L Gﬁ 512 3 ALe == B 08 19 GD35 co3s
| L = ou|18 GD34 co3
N_CAY 28 4 airC G033
\_Cas 4 A13 = = oz 1s CD32 cD3z
25| 2 i oy {14 GO3L cD31
NGBT  25inyy = - 0
N_CA6 23] - = oo}43 GO3( - CD30
‘\—395—2‘; Ad ~
QA% 27 ]
A3 7x 12% 17y 12
NCA3  Slo =
R 1 = T
e N S 8 |7 8
NGAD 8] -
Al & o = +5V
GPYY —A3 o od o = o
cP2y —2in2 -
GP1V ?"‘1 -
—==i00 -
cris2v E OEVFP E DEVPP E CEVPP E DEVREP
zzi auf1 zzIle. az[zu 1 [22fayfa
+5V
/GR0O— /GR1— /GRz— /GRI— |

LR-MEM

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 7 of 9

047438-01 D

5-15



Schematic Diagrams Klax Universal Kit

11 c"!ﬂ 4 z
/VUH =
UK LSDY : /CUHE
]

R//A '___“_._EJQL - /COE
LA
Lso2
11
/CTIME '3E>?£i CTIME
+3V
P vy i7pP ?39 PFS7 15 = *_5KT " B
L\ﬂfzsﬂ._w 0 Ly g
P L] Al P?S$—|_..g_3
s P jisd LBOc ———<(4
NPoss 38|
N 3| PFSS —Si8
sl LBDs — .7
\ppost _ delpy - PFSY — _Z1lo
242 A3 LBy —— T
L2 34 a2 _|_
\HEQSL 33,
\_HPs0 _9z}q PFPRI
26
/MORL S ) %
/MOLL —::E-mu N prx3—iEis
/MORD < FMORO Yoy o 3lg
/MaLo - MOL0 . lqah ‘2 a8
FCLOCK —ACLK 4{ >_lro‘; PFX1—%ia
RAMCLK LacK b | o2
FoLook ———=&l0ci ¢ 11 hl; o &
sHEL —2dues FOou
e e apdl o
RB1 ———=4RsEL Yrow =
L 2ufoe,
RBg ——23doisg
MAT3 217 oor =07
P‘F\TZ—‘-—-_“DIG 006 l2— LB06
MATL —————301s  oos2A- (=05
-5y mTo——'-i—ow ww-:-'i—Lsm
? /MS03 013 312
e o
/HMS02 prz ooz +5Y
184 |zg s ere
41 veC /MsS01 y oIL ars i o ».. 15
HEKR =" 12 /Mspg —————21ioro 000 —— T—1 N W » DB_ PFPRI
RCLOCK ——1 o ‘-;-; 0OE GND L._._TF P 50
/LD01 | RAMCLK 31 |10 L——F70
REL d P T—
/L3OFF bl Z &L /MORO i1 PFST %
5 & < l4p - Fot a
/HEL PFS& n
/MsD3 > - =
/MSD2 /HEOD PFSS T
3 : s
/MsDL 2 /MoL1 PFSY
2 19
/MS00 z /MOLO
/LB=CLR | oo o
i VELANK == /V1D8L
= HELANK Ts02

5-16



Klax Universal Kit

Vau T

Schematic Diagrams

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 8 of 9

047438-01.D

/MCKR 2lp P gjs
3 3
ck /o
CLK o
Fry [2
/CTIME 11F 1 1IE 2R28/33
CTIME 1N ' 2 Saw | .
MR1 FGO Caoa 00 C3ANK 23 :: ‘:::E: i
g . 3 \
. [ LRad Lar 1/060=2
10J caaz 2 oo 11
3ln aj2__CREB AV pzpe El e T a
slo  ojs_craz ) caes 4]0y 1/03/th ROE2
4[] ale__cRes A, LA Slas 1s02/ 20 2
= C3e2 2n2 1s01| 21— RCEZ
Bo ¥ ol LR85 1 conp Tl
13l L giiz_CRAu /'// cap1 8|, 1LJ
itip qjls CRAT - csauici
17lp olte 2 [“ H ]"‘
18lg 19 [CRA1 A /COE 7=
Cﬂl{ﬂfu /CUHE
RCLOCK *J
CTIME
12E 13
N_BC38 2ip a2 13 o2 RC30
NB0s7  sly qols L ]
NEC26 Tlo nie ’la 5 aie RY
RGeS &lp E als slg ~ P R3.
+sy N_RBCSL 13|p E oz _'_-'In é g2 RZ.
1p 18K BE23 il 2|15 tlim g5 R1
12l ? gla itlg FYERS :T!g glis as
i
118 2GSt ¢ alsa s8i; 19 o
crock —ick /ai 53N CRea By /o Dok el G4
o —=2) I LSS
Fry |t 700 FCLOCK — GNO CK
JCTIME
4 5
11F VRIS 2R 4,48 13 C3
. ullE Y301 3 5
CTIME —mmrm—3 )® L e o : B2
700 L/ e L aje 61
qJ /_\aa.mun g aft B5
Mge 2[a Y|L18 a VRDI1 &if i“:’j 8 E ai2 84
Mo ulg  ¢lte CcRez V vani0 tle s 5 als a5
Maz &lq rlid_cras A T 8ly 5 ~ alie 32
w AERL 8
Mag 8lg = yliz cr=s A ygpa s 13
B ot |/ fo_s Dox /o BL
2 il @ yla___CREs A T 19 T |l
MO 12lq vir__cRR3 A /COE RCLOCK
THE |
= wsla rls /CTIME /VIDEL
Mar a7 3 CRAY A
Rgred
13
/CTIME —

5-17



Schematic Diagrams

R83
%70

R75

470
17F,
S lg%‘;& HSYNE.OUT s yrp.ys
e JAM-P
7L
—_%j_}ﬂ_ié.&?f JCOMPSYNC  ~y1p-4
| 006 5
Foo
17F
= YSYNC . OUT
JVSYNC D‘-_‘;:s J_ Blmes o o
czy Jleciz Lcag
-l-%%:. =7001 T.001
s —3u10-8
/PHSYNC
Ranz*e
17K 4 ' 10
A a— R
u.-
Lo ol 2 R\M—-—-m' l
alo @ ol R102 10
hd ae
1lg S als 10 Eﬁ."
9 R100 ** 1g
o a2 AP
. aa
e, il i) R103
% _/C 10
—T. T

s NOT STUFFZO.

Klax Universal Kit

FHSYNC



Klax Universal Kit

Schematic Diagrams

'FI‘SE:\ 1|‘\1.'_?s:F
=] >
—3F340 Ve R76
1K 'i"'
R78
2%k
N Rag ee
4 £02 We— o —RED_ jaM-12
:3. . Ef corle 7K ZNS'IN@'
; ' R89
gg' : o azznr . = RED_3vro-1
4 3
R1. cL 1]
2 o RIT RTS RA0 Aczo
RCEO _._2_:0 336K 4. 3K 100 —=100PF
>VID-2
w _L_ 7
E—— i =
) -k EDL'?I
{7260 Vos | e
1K *i”
R86
‘V“AT
= N -
gs o 7K ppgeoe | > JAM-N
c4 :uu ourf® \rE j Rsi
L
. alos /2R : A~ GREEN 3 y1p-4
CL ! a1 v
> R85 R87 Re7 Lrcig
RCB0 §120 5. 6K 4, 3K 100 TL00PF
—Lienp
>VI0-5
-l_.. I’
snTE
Vuos
292
% 1K ‘i"
i RIU
A
.2K R9b e
7 2 Z_;‘A? 6 =R JAM-13
es gy ! 7K 2n390y
BY = D% ouT \- Raq i
& A2 /2R W SVI0-6
BL a s} 8 e
TN 1)
e ; ; 100
SVI0-7
é r
Ly JAM-1Y4

RGB

Figure 5-1 Klax Game PCB Assembly Schematic Diagram,

Sheet 9 of 9

047438-01 D

5-19



Schematic Diagrams Klax Universal Kit

Table 5-1 Bad RAM Locations by Error Address
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KLAX Memory Map
68000 MEMORY-MAP ADDRESS R/W DATA
Program ROM 000000~05FFFF R D[15:0]
Program ROM SLAPSTICK 058000~05FFFF R D[15:0] (programmable)

EEPROM 0E0Q0Q1~0EOFFF R/W D[7:0] (odd bytes only)
UNLOCK EEPROM 1FPxxxx W
Watch Dog 2E0000 W xx (128 msec. timeout)
Color RAM Motion Object 3E0000~3EQ3FE R/W D(15:8]
Color RAM Playfield 3E0400~3E07FE R/W D[15:8]
Playfield picture RAM 3F0000~3F0EFF R/W D[15:0]
MOB config 3F0r00~3F0F70 R/W D[15:0]
SLIP pointers 3FOF80~3FO0FFF R/W M.0. 1link pointers
Playfield palette RAM 3F1000~3F1FFF R/W D[11:8]
Motion Object RAM 3F2000~3F27FF R/W D[15:0]
(Link, Picture, H-Pos, V-Pos, Link... etc.)
Working RAM 3F2800~3F3FFF R/W D[15:0]
Playver 1 Input (left) 260000 R D[15:12],D8 Active lo
Player 2 Input (right) 260002 R D[15:12],D8 Active lo
D8S: flip
Dl2: right
D13: left
Di4: down
D1i5: up
Status inputs 260000 R D11,Dp1,D0
DO: coin 1 (left) Active lo
D1: coin 2 (right) Active lo
Dl1: VBLANK Active hi
Status inputs 260002 R D11,D1,D0
DO: spare Active lo
D1: Service Active lo
D11: Self-test Active lo
LATCH 260000 W D[12:8]
D8: ADPCM Chip Reset (active lo)
D9: Spare
D10: Coin Counter 2 (right)
D1l: Coin Counter 1 (left)
Di2: spare
B Color RAM bank select
NOTE: RESET clears this latch
4ms Interrupt ack. 360000 W X%
ADPCM Chip 270000 R/W D[7:0]

Figure 5-2 Klax Memory Map
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Klax" Statistics Sheet

Statistics Screen

Plyr 0 Coins: 0 Plyr Mins: L Plyr Mins: Error Count:
Plyr 1 Coins: 1 Plyr Mins: R Plyr Mins: Total Coins:
Total Games 2 Plyr Mins: Percentage Play.

Histogram Screens

Histogram 1 Histogram 2
New Games Continuations
0-59 0-59___

60- 89 60— 89

90-119 90-119
120-149 120-149
150-179_____ 150-179___
180209 180-209
210-239 210-239____
240-269 240-269
270-299 270-299
300-329__ 300-329___
330-359____ 330-359__
360-389 360-389
390419 390419
420449 420449
450479 450-479
480-509 480-509
510-539 510-539
540-569 540-569
570-599__ 570-599___
600 & 600 &

up up
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AC

Alternating current; from zero it rises to
a maximum positive level, then passes

through zero again to a maximum neg-
ative level.

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

ADDRESS

A value that identifies a specific loca-
tion of data in memory; normally ex-
pressed in hexadecimal notation.

ANALOG

Measurable in an absolute quantity (as
opposed to on or off). Analog devices
are volume controls, light dimmers,
stereo amplifiers, etc.

ANODE

The positive (arrow) end of a diode,

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

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

ASTABLE

Having no normal state. An astable de-
vice will free-run or oscillate as long as
operaling voltage is ap-

BINARY

A number system that expresses all val-
ues by using two digits (0 and 1).

BIT

A binary digit; expressed as 1 or 0.
BLANKING

Turning off the beam on a cathode-ray
tube during retrace.

BLOCK DIAGRAM

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

BUFFER

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

2. A device used to supply additional
drive capability.
BUS
An electrical path over which informa-
tion is transferred from any of several
sources to any of several destinations.

CAPACITOR

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

O pass.

CATHODE
The negative end of a

diode.

CHIP

plied. The oscillation fre-

quency is usually controlled by external
circuitry.

AUXILIARY COIN SWITCH

A momentary-contact pushbution
switch with a black cap located on the
utility panel. The auxiliary coin switch
adds credits to the game without acti-
vating a coin counter.

BEZEL

A cut, formed, or machined retention
device, such as the conical device used
to mount 2 pushbutton switch to a con-
trol panel, or the formed device used to
frame the video display screen.

BIDIRECTIONAL

Able to send or receive data on the
same line (e.g., the data bus of a micro-
processor).

An integrated circuit
comprising many cir-
cuits on a single wafer slice,

CLOCK
A repetitive timing signal for synchro-
nizing system functions.

COINCIDENCE
Occurring at the same time.

COIN COUNTER

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

COIN MECHANISM

A device on the inside of the coin door
that inspects the coin to determine if
the correct coin has been inserted.

Glossary

COMPLEMENTARY

Having opposite states, such as the out-
puts of a flip-flop.

COMPOSITE SYNC

Horizontal and vertical synchronization
pulses that are bused together into a
single signal. This signal provides the
timing necessary to keep the display in
synchronization with the game
circuitry.

COMPOSITE VIDEO

Complete video signal from the game
system to drive the display circuitry,
usually comprising H SYNC, V SYNC,
and the video.

CREDIT

One play for one person based on the
game switch settings.

CRT

Cathode-ray tube.

DATA

General term for the numbers, letters,
and symbols that serve as input for de-
vice processing.

DARLINGTON

A two-transistor amplifier that provides
extremely high gain.

DC

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

DEFLECTION YOKE

Electromagnetic coils around the neck
of a cathode-ray tube. One set of coils
deflects the electron beam horizontally
and the other set deflects the beam ver-
tically.

DIAGNOSTICS

A programmed routine for checking cir-
cuitry. For example: the self-test is a di-
agnostic routine.

DIODE
A semiconductor device that conducts
in only one direction.

DISCRETE
Non-integrated components, such as re-
sistors, capacitors, and transistors.

DMA

Direct memory access. DMA is a pro-
cess of accessing memory that bypasses
the microprocessor logic. DMA is nor-
mally used for transferring data be-
tween the input/output ports and
memory.

gl-1



DOWN TIME

The period during which a game is
malfunctioning or not operating cor-
rectly due to machine failure.

EAROM

Electrically alterable read-only memory
(see ROM). The EAROM is a memory
that can be changed by the application
of high voltage.

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

GATE

1. A circuit with one output that re-
sponds only when a certain combina-
tion of pulses is present at the inputs.

2. A circuit in which one signal
switches another signal on and off.

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

HARNESS

A prefabricated assembly of insulated
wires and terminals ready to be at-
tached to a piece of equipment.

HEXADECIMAL

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

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

/0

Input/Output.

IRQ

Interrupt request. IRQ is a control sig-
nal to the microprocessor that is gener-
ated by external logic. This signal tells
the microprocessor that external logic
needs attention. Depending on the pro-
gram, the processor may or may not re-
spond.

LED

The abbreviation for a light-emitting
diode.

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

LOGIC STATE

The binary (1 or 0) value at the node
of a logic element or integrated circuit
during a particular time. Also called the
logic level. The list below shows the
voltage levels corresponding to the log-
ic states (levels) in a TTL sysiem.

Logic 0, Low = 0 VDC to +0.8 VDC
Grey Area (Tri-State Level) =

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

MULTIPLEXER

A device that takes several low-speed
inputs and combines them into one
high-speed data stream for simultane-
ous transmission on a single line.

NMI

Non-maskable interrupt. NMI is a re-
quest for service by the microprocessor
from external logic. The microproces-
sor cannot ignore this interrupt request.

PAGE

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

PCB
The abbreviation for a printed-circuit
board,

PHOTOTRANSISTOR
A transistor that is activated by an ex-
ternal light source.

POTENTIOMETER

1. A resistor that has a continuously
moving contact which is generally
mounted on a moving shaft. Used
chiefly as a voltage divider. Also called
a pot (slang).

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

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

RASTER-SCAN DISPLAY

A display system whereby images are
displayed by continuously scanning the
cathode-ray tube horizontally and verti-
cally with an electron beam. The dis-
play system controls the intensity of the
electron heam.

RETRACE

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

RESISTOR

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

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

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

TROUBLESHOOT
The process of locating and repairing a
fault.

YECTOR

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

WATCHDOG

A counter circuit designed to protect
the microprocessor from self-destruc-
tion if a program maifunction occurs. If
a malfunction does occur, the counter
applies continuous pulses to the reset
line of the microprocessor, which caus-
es the microprocessor to keep
resetting,

X-Y DISPLAY

A display system whereby images are
displayed with vectors.

ZENER DIODE

A special diode used as a regulator. Its
main characteristic is breaking down at
a specified reverse-bias (Zener) voltage.
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Warranty

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

If the products described in this manual fail to conform to this warranty,
Seller’s sole liability shall be, at its option, to repair, replace, or credit Buy-
er’'s account for such products which are returned to Seller during said war-
ranty period, provided:
(a) Seller is promptly notified in writing upon discovery by Buyer that
said products are defective;

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

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

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

Except for any express warranty set forth in a written contract between Sell-
er and Buyer which contract supersedes the terms berein, this warranty is
expressed in lieu of all other warranties expressed or implied, including the
implied warranties of merchantability and fitness for a particular purpose,
and of all other obligations or liabilities on the Seller’s part, and it neither
assumes nor authorizes any otber person to assume for the Seller any other
liabilities in connection with the sale of products by Seller.
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The use of any non-Atari parts may void your warranty, according to the terms of the
warranty. The use of any non-Atari parts may also adversely affect the safety of your
game and cause injury to you and others. Be very cautious in using non-Atari-supplied
components with our games, in order to ensure your safety.

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






	Klax01
	Klax02
	Klax03
	Klax04
	Klax05
	Klax06
	Klax07
	Klax08
	Klax09
	Klax10
	Klax11
	Klax12
	Klax13
	Klax14
	Klax15
	Klax16
	Klax17
	Klax18
	Klax19
	Klax20
	Klax21
	Klax22
	Klax23
	Klax24
	Klax25
	Klax26
	klax27
	klax28
	klax29
	klax30
	klax31
	klax32

