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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 infury to you and your players.

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

* Substitute non-Atari parts in the game.
¢ Modify or alter any circuits in the game by using

kits or parts not supplied by Atari Games 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:

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

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

* On games provided with an Electromagnetic 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-
til it has been inspected and properly grounded. This
game should only be plugged into a grounded three-
wire outlet. If you have only a two-wire outlet, we rec-
ommend you hire a licensed electrician to install a
three-wire grounded outlet. If the control panel is not
properly grounded, players may 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 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

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 piace 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.

TR



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. M Chapter 3 contains
Klax™ Universal kit. The manual is divided troubleshooting and maintenance proce-
into the following chapiers: ® 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. W 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

Equipment - Specification

* Color RGB monior : it
ST Separate posmve honzontal and vem-
2o cal syge or negative: composne ‘;ync i
oo ‘ Horizontal mounting T

i “Horizontal frequency: 15 750 KI-Iz

- Vertical frequency: 60 Hz '1.¢

_ Video input: 1V to 3V peak- to-pea

positive polamy

Video Display

Metal only

8Q, 10 W

+35 VDG ot +12 VDC.

Three- r:onductor with ground _
+5VDC 025V @30 amps
+12VDC @ IOamp s

! Control Panel
lSpcaker

Coin Mcchanism
Power Cord
Power Supply

-5 VDC @ 1.0 arp (Opnonal) L

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

Tools Required
m Two C-clamps

m  Drill with a 1/4-inch drill bit, a 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

1-2
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®  Straight edge

m Squeegee

® X-ACTO™ knife

m Fast-ons (if you are installing a new JAMMA har-
ness)

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 patts, and date received.

Table 1- 2 Kit Contents Llst

Amount Descrlpnon ' ‘Part No.
170 JAMMA Harness Assy A0465__01~01
i+ Klax Game PCB Assy AD47441:01

i Product LD:-Label: 038158-01

FCC Comphance Label 39450-01 |

B Attracnon theld L
#i Control Panel Cover:::
" Control Panel Decal -
‘. Side Panel Deca[

- 047590-01
04759401

Astraction Film Wﬁh Graphlcs

‘. Bezel With Graphics'
.';'Split Ferrite Bead
.. Snap-Action Switch
2 4-Way }oystiék Assy

- 047595-01 _;j
4762101
141026~ 001
- 160044-001 ;
171057-003::

©1175014-1040
177010240 |
178-32:002 |

P ':_#10 Flat Washer o i
TH#10-24 Hex Polymer-Lock' it

" Cable Wrap™ “'1"
"1 “Blue Button Assy;

kS _75 5112}3
Lk Camage Bolc _
1.+ Klax Umver_sa]_ Ki "

1 TM~348
. Instructions: :

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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m 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,

® Video display shield, display bezel, attraction
shield, and marquee.

3. 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 l-inch-long carriage bolts, flat
washers, and locknuts

Joystick Assy

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 ddll
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 drll 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

Flat

Washer

-1

Pl

Control
Panel Decai
. S~ Locknut
e RO SRR iy
Snap-Action Switch ™~
Start/Flip Coliar
(2 places) é\
Blue Buttbn Assy ut
Snap-Action Switch
Start/Flip Collar

Figure 1-1 Assembling the Control Panel

[

I
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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 boits, washers, and lock- ness with the tie wraps included in the kit.

nuts.

CAUTION
nn l.ﬂ AMMA You must instail the split beads included

Co ect s the J 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 i

Table 1-3 JAMMA Pin and Wire Connections
Signal - o e Instructions B
‘ Campone i Side T : - . .
1 BN GND . it Connect o the SV RTN (GND) terminal on the power bupply However if you hzve 12V
L : o RTN, connect oneof the BN wires at pin 1, 2, A, or B 1o [he 12v RTN termmal T
2 BN GND . -7 7' Sdmeds pin 17700 Tt : i
3° R +5V 70U Connect 'to the +5V terminal on the power supply. However if your power supply has a’
SRR _+SENSE terminal, connect one of the R wires at pin 3, 4 Coor D to +SENSE 'inistead of
: ) +SV A :
4 R +5V .  "'Same as pin 3. . i
5 OR =5V "~ Connect 10 ﬂ'xe -5V terrmmi of the power supply. If -5V is not avaﬂabl
: 12V RTN or the 5 V RTN (GND) or leave it unconnected. -0 e AL
NOTEIf you do not bave (or use) -5V, the maximum power 1o tbe speqke ‘be reduced

- bybalfl
‘6 Y +12V Connect to the +12V termmal of the power supply . "3 AR j o
7  Key

8  BU/W COINCTR1

9. Not used

'10° BN - SPKR+ Connect to the + terrmnal on the speaker. (Thu, wire is part of 2 twiste paxr) TR
1 Not used SR St

12 R RED Attach o the video dxsplay

13... BU BLUE - Attach 1o the video display.” SR . SR TS PRLARIN S U
‘14 BK ~° VIDEO GND  Attach to the video display.: " .0 T Hrmr R CIN

157 W SELF-TEST ° Use this wire if you want an external aelf test swuch However, the Kit already has a self-"
TR - ... test switch on the PCB.(If you connect an ex:ernal seif-test switch, swztci:! oﬂ" tbe switch™”

16 Y LT COIN

17 W/BK LT BUTI‘ON 1
18 W/BN . IT JOYST U_P_

19 W/R i JOYST DN _Same as pin 18, © -
120 W/OR™ LT JOYSTLT' Same s pin 18, ~
21 W/Y LT JOYSTRT Same as pin 18’ ot TTRE TR RLRRNE s T S U
:22 W/GN - LT BUTTON 2 Connect this wire or r.he one at pm 17 to the N O termmals of the left button sw1tches o

Connect the common terminals of the swuches to one of {he BK/W wires. i o

23 W/BU  Not u‘;ed
24 W/V 7 Notused iR

1-4
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Table 1-3 JAMMA Wire Connections, Continued
C Pin  Wire Signal
Color
25 W/GY  Notused .
27 BK/W GND Confect one of the BK/W wires at pin 27 28 e, and f to the negauve sense ¢ terminal of
' - the power supply (f it exists) and one to the common terminals of the coin switches.
Connect two of these wires to the common terminals of the control switches on the con-
trol panel. : :
|28 BK/W  GND " "Same as pin 27,
 Solder Side . o Primien DT
A BN GND ' Connect to the 5V RT’\I (GND) [ermmal on the powcr supply Howuer if you have I'»‘V
: S RTN, connect one of the BN wires at pin 1, 2, A, or B to the 12V RTN terminal.
B BN GND ~ Same as pin A.
C R +5V : . Connect to the +5V terminal on the power supply I—Iowever if yvour power supply has a
" #SENSE terminal, connect one of the R wires at pm 3, 4, C, or D to +SENSE instead of .=
: +5V. NS
D R +5V "Same as pin C. : e
E OR -SV * Conned to the -3V terminal of the power supply If -5V is not available, connect to Lhe
' 12V RTN or the 5 V RTN (GND) or ieave il unconnected.
NOTE: If you do not bave (or usej -5V, tbe maximum power to the speakw will be reduced
: by balf. SR : |
F Y +12V Connect o the +12V terminal of the power supply ________ ;
H Key R o |
J VW COINCTRZ Connect Ihls wire to one side of the ‘;econd 12V coin counter. Clip R24 on the Klax PCB
- if you use a second coin counter. Note: Do not use 24V counters.
If your counter requires SV, connect a wire from the +5V terminal on the power suppiy
"Also clip R24 on the game PCB.
K Not used :
L W SPKR~ Connect o r.he - te:mmal on the spe:ikef '("I‘h.ts wire is one of a twisted pair.)
M Not used S ST
N GN GREEN Attach to the vidéo dlsplay
BN COMPSYNC  Attach to the v1deo dlsplay
R aY Service Sl R T I e e B DR
'8 Not used Rl R -
T OR RT COIN Connect 10 Lhe N.O. terminal of the nght coin swm':h Connect the common terminal of
the switch to a BK/W wire. o
U Y/BK  RT BUTTON 1 Connect this wire or thé one at pm Z1two the N.O. termmalt; of the right button swnches
f Connect the common terminals of the switches to one of the BK/W wires, :
1V Y/BN  RTJOYST UP Connect to the N.O. terminal of the switch. Connect Ihe common iermmal of the swﬁch
i to one of the BK/W wires.
|W  Y/R  RTJOYSTDN SameaspinV. . |
X Y/OR  RTJOYSTLT Same as pin V.
'Y Y/ RT JOYST RT Same as pin V. _ ' T o
4 Y/GN  RT BUTTON 2 Connect this wire or the one 2t pin U to the N. 0 termmals of the ng_,ht butt
Connect the common terminals of [he sw1tches to'one o th i
‘a Y/BU  Notused =
b YV Not used
€ Y/GY  Not used
d GY/W  Not used Co SRR : o :
‘e BKY  GND Connect one of the BK/W wires 4t pin 27 28, e or fto the: negauve sense termmal of the -
power supply Gif it exists) and one to the common terminals of the coin switches. (¢
Connect two of these wires to the common termmals of the control sthc'hes on the con— ;
trol panel. s : e : CnEsTTe
f BK/W  GND TR

Same as pine. .
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Table 1-4 JAMMA Connector and Wires

Component Side Solder Side
Signal =~ Wire Color Pin Wire Color Signal
GND BN 1 A BN  GND
GND BN 2 B BN  GND
5V R 3 C R +3V
+5V R 4 D R +5V
-5V OR 5 E OR -V -
+12V Y 6 F i.Y +12V -
Key S 7 H- L Key !
COIN CTR1 BU/W B J: ! N/W COINCIR2
Not used 9 K. .77 Notused ;
SPKR + BN 10 L ! W SPKR-
Not used 11 M . © . Not used
RED R 12 N.| GN  GREEN
BLUE BU 13 P | BN  COMPSYNC
VIDEO GND  BK 14 R | GY  SERVICE .
SELF-TEST W 15 s | Not used %
Left Player - Right Player
COIN 1 Y 16 T . | OR  COINZ
LT BUTIN 1 W/BK 17 U | Y/BK RIBUITN1
ITJOY UP  W/BN (18 V Y/BN RT JOY UP
ITJOY DN  W/R 19 W | Y/R RTJOYDN
ITJOY LT W/OR (20 X Y/OR RTJOYLT
LT JOY RT  W/Y 21 Y | Y/W RTJOYRT,
LT BUTIN 2 W/GN |22 Z Y/GN RT BUTTN
Not used wW/BU |23 a Y/BU Notused
Not used WiV 24 b Y/V  Notused .
Not used W/GY 25 ¢ Y/GY Notused'.
Not used v 26 d GY/W Notused:
GND BK/W |27 e | BK/W GND. . -
GND . BK/W |28 f | BK/W GND |

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, loose connections, oxidation, or &
fire.

Connecting Power Wires

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

1-6
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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 nega-
tive composite sync. If your video display
requires separate positive sync, see
Chapter 3 for alternative wiring.

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

Connecting Coin Door Wires

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

2. Connect one terminal of the door lamps to one of
the 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 lamps.
-5V is required for audio.

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

Connecting the Control Wires

Connect the joystick hamesses 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 tead 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 attraction 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.

2. Connect the JAMMA connector to the PCB.

3. 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
Kiax game and the game play features.

Installation

Introduction

The tiles klank end over end down the ramp. Caich
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 4 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 poinis 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 tiles 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.

Kilax 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.

g
3
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Attraction Shield

Bezel / Attraction Fiim

. Side Panel Decal

Py

Game PCB
3 Assembly
Display Shiald t—" Stand-ofts
#6-32 Screws
Joystick Assy
/ ‘T Self-Test Switch
Controf

Panel Cover
_ ™ Volume Control

Control
Panel Decal

Green Button Assy
Snap-Action Switch
Start/Flip Collar

{2 places)

HLocknut
é\
Locknut

Blue Button Assy .
Snap-Action Switch
Start/Flip Collar

(2 places)

Control panel in closed position ¢

Figure 1-2 Klax Kit Parts Installed in a Cabinet

1-8
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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
accurnulate 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 to 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

Horizontals To Go requires you to create horizontals.
Only horizontal Klaxes will complete the wave; but
yau 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.




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

Select Test Menu Screen
Statistics Screen

Histogram Screen 1
Histogram Screen 2.0 25

“Game Options Screen o
; oo Coin‘Options. Screen - ¢

7100 Sound Test Screen
’ Swm:h Test Screen

RAM Test Screen -
Playfield RAM (loopmg}
Motion Object Kafd {looping)
Color RAM (looping)
All RAM (re-start)

'ROM Test Screen
~Alphanumeric Test Screen:
‘Motion Object Screen )
Color Test Screen

Red Cf)lor Pmi[y Screen

Gre} Q()lﬂl Pum\ Screen

: ;thte Convergence Screen
i Violet Convergence Screen |
Green Convergence Screen

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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R
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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.

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

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

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

Tolal 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.

0 Plyr Min is the number of minutes the game was
idle.

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

® 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.

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

m  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.

m Total Coins is the number of coins put into both
coin mechanisms,

W Awvg Time/Coin is the average amount of time, in
seconds, each coin counted for,

m Perceniage 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-
val. 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.

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:

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

m 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 o 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 2-3 First Histogram Screen

Figure 2-4 Game Options Screen

2-3




Self-Test

® Clear High Score Table lets you clear the high score
table.

m  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 to no 0 use
your own chosen settings.

® Difficulty Ramping increases the game difficulty as
the time after the last coin inserted increases if it is
set to yes.

m Aufo Clear High Score clears the high score table
petriodically 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.

m Display T-Shirt Ad lets you display the Klax T-shirt
screen in the attract mode.

& Sound in Attract Mode lets you turn the sound on
or off in the attract mode.

® Difficulty Level lets you set choose the difficulty
level of the Klax game.

m Special Cost lets you choose two credits to start and
one 1o continue, or no special cost.

Table 2-2 Game Option Settings

Maderate +

2 credits to start, 1 credxt w0
continue L
No spectal cost +

‘Special Cost ;

+ Manufacm rers recammended settings

Coin Optlons

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.
This returns you to the menu screen. If you want 10
keep the original setting, although you have changed

24
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Figure 2-5 Coin Options Screen

it, move the right joystick and press the right start/flip
button. ‘This brings back the original setting. Use the
left start/flip button to return to the menu screen.

The coin options are explained below. The settings,

with defaults, are shown in Table 2-3.

m Coin Mode is the number of coins required for one
credit.

B Right Mech Multiplier is the number of coins each
coin counts as in the right coin mechanism.

m Ieft Mech Multiplier is the number of coins each
coin counts as in the left coin mechanism.

m Bonus Adder lets you choose bonus coins, no
bonus, or free play.

Table 2-3 Coin OpthIl Settings

Settings
1eoin1 credit 4+

2 coins 1 credit

3 coins 1 credit

: " 4 coins 1 credit

Option .
- Coin Mode

Right Mech Multiplier 1 'cein counts as @ coin 477
4 coing count as 1 coin
5 coins count as 1 ¢oin

§ coins count as 1 coin

1 ¢oin counts a5 1 coin +

Left Mech Multiplier
: Tt ] eoin counts as 2 coing

SNo Bonus Adder +
J1 2 coins give T extm coin
g 4 coins give 1 extra coin
74 coins give 2 exira coins.’ ¢
"5 coins give 1 extra coin T
"3 coins give 1 extra coin
“iFree Play (for demonstmtlon mode)

':B'o:nus Adder _' o

* Mamafacturers recummended sertings
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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 button 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 Left
Flip. Pressing either of the right start/flip buttons caus-
es a2 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
(L), 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

Problem Type of Test Location
. of RAMs Tested
Playfield is erratic or - Playfield RAM 2X, 2Y

looks wrong. -
Mation objects are érratic  Motion Object RAM 2X, 2Y |
or not working properly. ' : '

Color RAM 1)

Colors look wrong.* - :
All RAM 2X; 2Y, 11 |

Possible RAM ::p_r(")ble‘ms.f

'If all you see are colored 'screeris 'and you cannol run e se;!f;tés} :
: you have serious RAM problems. See Table 3-5 Jor detadls. v
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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 Exit 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
3F0000 X 2Y
3EC000 11} 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

Klax Universal Kit

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 simultaneously to go to the menu
screen.

i

Figure 2- 11 Motion Object Test Screen




Klax Universal Kit
%

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

)

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:

m The grid lines should be straight within 3.0 mm
and the lines should nct pincushion or barrel.

m 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




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-

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.

it requires separate positive sync, repair informa-

[
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Table 3-1 Troubleshooting Table

Problem e : Suggested Action

. Check the wiring to the coin mechanism. ;
. Check the voltage to the + side of the mechanism, & 55050000
Test the coin mechanisms with the sound test screén in the’ self'test

‘Coin Mechanism Problem

. Check the harness and conneclors,
. Perform the self-test.

. Check the voltage levels on the PCB. See 'l“ab]e 3-2, Vo!rage Inputs and TesrPoin.ts :
Check What ROM Problems Look Like, Table 3-3, for specxf" ¢ ROM pr()bl(,ms S(_e R
Fl;,ure 3 1 for ROM locations. B

Game Play Problem

N g»N»—a

.Check the’ hdrness and connectors, ;. G T e R
Check the switches on the joystick. U 'Z SR TERE S RN
. If you took the joystick apart, have you reassembled it correcc]y" """"

- Make sure all the parts on the ]oysnck are in good repa:r, Repan‘ or rep!ace parts R

Joystick Problem

S

Sound Problem 1. Is the speaker volume turned up’ A
2. Check the voltage on the JAMMA connector :
3. Check the wiring {rom the PCB to the speaker L
4. Check the voltage level o [he PCB ‘See Table 3 2 Vol.!age ]npu.'s and Tesx Pot?zts
5. Replace the speaker. : _ SRR I SEEER

Video Display Problem L
- Sync problems. Does your display need separate pos:me eym" See the Vzdeo Dtsptay Sync Problems RS
section in this chapter, : = o

Is the game plugged in?
Is the game turned on?
Are the connections good? o _
Is the line fuse good? HERS eo

Is the display brightness turned up? ST R L

Are the solder connections on the line filter zmd transl’ormer gOOd’ o
Is the JAMMA connecmr on the PCB tnghtly connected? < an w

. Screen is dark.

R SR

SR problem with the video display, not with the game circuitry. See your v:deo i
e “ ‘h“PlaY'”ﬁr“C“ manual. e R L
. Do you have power to the video display? = o Z_ LR S

b Are the vndeo dlspiavs ﬁhmems ll[’ Lo

9. Is the voltage level to [he wdec) display PCB correct? (Power voltage is 100 VAC
or 110 VAC, dependmg on the type of video daspiay Vfdeo s:gnal voitage is 0.5

o35 Vol[ﬁ ) ..........

" Only a colored screen appears. You probabl} have a serious RAM prob[em See Table 3—5 Colored Screens Indtcatmg -
: Bad s e T IR L D : Ul

. Display area wavers or 1. Do you have vo]tage to Lhe wdeo dlsp]ay PCB? Sl

is too small, 2. Do you have high voliage o the video display? -~ -
Picture is wavy. 1. Is the monitor ground connected to the monitor? - o S

2. Are the sync inputs connected properly? Does your monitor meed a separate posmve

syne? See the Video Display Sync Froblems section in thts chapter """ EORSERNN

Picture is upside down, $witch the horizontal or vertical yoke wires on the display:: B L A
Convergence, purity Use the screens in the self-test o ad;ust the video dlsplay, et L T
or color problems. : I SR ST
Picture is not centered. Use the centering procedure‘; in your v:deo dxsplay manual IF thiat does not Cemer it,

read the section Honzontal Sh{ﬁing, on page 3-3.

3-2
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Table 3-2 Voltage Inputs and Test Points on the PCB

i Test Point or LED “Source and Purpose - tE
DC #5VL L e Z_ B Loguc power from the swﬂchmg power supp]y
Commnr s CR7 LEDE 2 - Lights when 5 V'is applied to the PCB and the
Y CR4ALED . Lights when the 12 V supply’is good. =~ =

CR3LED . B 'Lxghts when the 5V supply is good. _ By e
+VOP A frorn the sw:tchlng power supplv Positive supply for the: 'anaiog
{(pin 4 of LM324) E :
—VOp

(pm 11 of LM’)M) _ TR R

Check the ROM at: :

12U, 12W, 12X, 12Y -
17U, 17W, 17X, 17Y -

Garbage on screen: program doesn't work. ' Processor R

- e Program ROM 0+ INJ3N 0o
FGame program is erratic. Program ROM 1, 2 1K, 3K, 1E, 3E :
:No wund or erratic sound e : - Audio ROM L, QB, 4B

VYideo Display Horizontal Shifting
If you cannot center the picture on the display hori-
zontally as described in your video display manual,

Sync Problems you can shift it by altering the Klax game PCB.

Some video displays cannot use the composite nega-
tive sync that is on the JAMMA connector. The Klax kit 1. Remove the resistor at R102.

includes a standard Atari Games video connector (lo- 2. To shift the display to the right, add a resistor of
cated at 12A) that provides separate positive sync. Re- less than 100€2 (or a wire) at location R105.

fer to Table 3-4 and make the appropriate connections 3. To shift the display to the left,, add a resistor of

for your video display. less than 10022 (or a wire) at location R103.

Joystick Assembly

Table 3-4 Atari Games Video The joystick is shown in Figure 3-2. If you want to re-

Connector Pin Assignments pair the joystick, disassemble it by removing the E-ring
at the bottom of the shaft and removing the screws.

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

Red

GND

Key P

Green Table 3-5 Screen Colors Indicating Bad RAMs
5 GND ol . RAM Error Location
6 Blue ey RAM

- " Working

700 (?ND_ ..Playfield RAM .
8 GND : .Monon Object RAM
9 Negative composite sync: i SRR R R SR
10 Positive Vsync  allEEEE
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only a colored screen and cannot enter the self-test,
ROMS aﬂd RAMS 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
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99215025
1.5" Black Joystick
Keanh and Shafl

99-215026
Flat Washer

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

99-215{178
850" Dia. Spring

99215027
Actuatar
99-215020
4-Way Microswitch
Mount
99-215011
Assembly Screw
{4 places)

99215017 ' : 99-215010
187" Gold Microewitch : B Microswitch

{4 places) i Mounting Screw
: {8 places)

99-215015
E-Ring

[
Figure 3-2 Maintaining the Joystick Assembly
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Chapter 4

INlustrated
Parts Lists

This chapter provides information you

need to order parts for your game.
Common hardware parts, such as screws,
nuts, washers, and 5o on usually are not
listed in the parts lists. The parts lists (except

for the PCB pants 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.




Ilustrated Parts Lists Klax Universal Kit

%
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 L.D. Label 177010-240  #10-24 Hex Polymer Locknut
039450-01 FCC Compliance Label 178032-002  Wire Wrap .‘\
047205-01 Attraction Shield 178237-005  Blue Button Assy
047209-01 Control Panel Cover 178237-006  Green Button 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 7266128 #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
141026-001  Split Ferrite Bead TM-348 Klax Universal Kit Installation Instructions

160044-001  Snap-Action Switch

i
/
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Klax Universal Kit

§9-215025
1.5" Black Joystick
Knob and Shaft

/

99-215026
Flat Washer
175-51128
99-215022 Mounting Screw
Hub Mounting (4 places)
Plate

99-215018
850" Dia. Spring

98-215027
Actuator

99-215020
4-Way Microswitch
Mount
\ 99-215011
Assembly Screw
(4 places)
99-215017 : 99-215010
187" Gold Microswitcis Microswitch
(4 places) Mounting Screw
(8 places)

99-215015
E-Ring

|
Figure 4-2 Joystick Assembly
171057-003

1justrated Parsts Lists
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llustrated Parts Lists < Kiax Universal Kit
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Figure 4-3 Klax Game PCB Assembly

A047441-01 D
(For location of RAMs and ROMs, see Figure 3-1.)
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Klax Universal Kit % IHustrated Parts Lists
Klax Game PCB Parts List
A047441-01 D
Designation Description Part No. Designation Description Part No.
Integrated Circuits 12] Integrated Circuit, 7415245 137134-001
1K Integrated Circuit, EPROM 136075-1007 125 Integrated Circuit, MOB 137593-001
1N Integrated Circuit, EPROM 136075-1005 12U Integrated Circuit, EPROM 136075-1011
15, 1U Integrated Circuit, 74F373 137575-001 12X Integrated Circuit, EPROM 136075-1012
24 Integrated Circuit, 7415174 137122-001
13E, 13]  Integrated Circuit, 74HCT273 137655-001
2B Integrated Circuit, 74L332 137019-001 13L Integrated Circuit, 74F74 137436-001
25, 2U Integrated Circuit, 74F244 137502-001 14B Integrated Circuit, OTP 136075-1015
2X, 2Y Integrated Circuit, RAM, 137535-004 15E, 15F 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, 30 Integrated Circuit, 74F378 137612-001 17K Integrated Circuit, 7415174 137122-001
4A Integrated Circuit, 74L5257 137136-001
5B Integrated Circuit, 7415197 137240-001 17M Integrated Circuit, 741586 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 17U Integrated Circuit, EPROM 136075-1009
5L Integrated Circuit, 7415138 137177-001
5N Integrated Circuit, 74F257 137611-001 17w 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, 74L5257 137136-001 18B Integrated Circuit, TDA2030 137301-001
6E Integrated Circuit, EEPROM 137399-300
6w Integrated Circuit, GALIGVS A 136075-1004 18C Integrated Circuit, LM324 137582-001
18K Integrated Circuit, 74F74 137436-001
7B Integrated Circuit, 741508 137012-001 18M Integrated Circuit, GAL16VS A 136075-1001
7L Integrated Circuit, 74F00 137327-001 19K Integrated Circuit, 74F157 137494-001
7N Integrated Circuit, 74F32 137486-001
8R, 8U Integrated Circuit, 74F253 137574-001 1M Integrated Circuit, 74F04 137437-001
SEV gntegrate(c} C%rcu%t, GfL16V8 A 136075:(1)302 Capacitors
9 pesratec Circuit, 7 41’2244 137530-001 C2-C16  Capacitor, .1 JF, 50 V, Ceramic 122002-104
93L I"‘egm‘e q Circuit, 7 413 13702%1 c17 Capacitor, .001 yF, 50 V, Ceramic  122002-102
9 ntegrated Circuit, 741502 137042-001 C18-C20  Capacitor, 100 pF, 100 V, Ceramic  122016-101
C Capacitor, .00 V, Ceramic 1220021
9N Integrated Circuit, 74L504 137009-001 2 apacitor, .001 WF, 30V, ¢ 2102
9R,9U  Integrated Circuit, 74F253 137574-001 C22-C20  Capacitor, .1 uF, 50 V, Ceramic 122002-104
ow Integrated Circuit, GAL16VS A 136075-1003 . )
v I d Gircuit. SO 1 00 C30 Capacitor, .001 JF, 50 V, Ceramic 122002-102
4 ntegrated Circuit, SOS 37550-001 cal Capacitor, 22 F, 35 V, Electrolytic  124000-226
32 Capacitor, . \/ i 122017-22
10B Integrated Circuit, 74LS163 A 137114-001 3 pacitor, :22 kF, 50'V, Ceramic 22017-224
10 Integrated Circuit, 74F374 157420-001 33 Capacitor, .1 JIF, 50V, Ceramic 122002104
10N Integrated Circuit, 741532 137019-001 Electrolytic, Radial :
i V, ic 124000-
10U Integrated Circuit, 741511 137149-001 ggg gzg:gg’ :gou;F 'z§5v Efézﬁuo‘l);ﬁc 13 4009-:%
10W Integrated Circuit, 74F273 137610-001 ' ! !
11B Integrated Circuit, 74F138 137521-001 C38 Capadi .
e pacitor, 100 UF, 16 V, Electrolytic 124008-107
11C Integrated Circuit, GALI6VS A 136075-1000 C39-CAl  Capacitor, .1 JF, 50 V, Ceramic 122002-104
. C4z2 Capacitor, 47 WF, 25 V, Electrolytic 124009-476
11E Integrated Circuit, 74F00 137327001 4 Capacitor, .0068 V. Cerami 122
11 Integrated Circuit, RAM, 137534-001 3 pacitor, 0068 UF, 50 V, Ceramic 122015682
2KX8, 35 nsec .

; c44 Capacitor, 270 pF, 100 V, Ceramic 1220162
1L Integrated Circuit, 74F04 137437-001 o5 o or 1 m{,’ ;013,0 Miiva 1220(1)2:1@
12E Integrated Circuit, 74LS374 137144-001 paction, . L I5 % L .

' C46 Capacitor, 270 pF, 100 V, Ceramic  122016-271
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ustrated Parts Lists - Klax Universal Kit

Klax Game PCB Parts List, Continued

A047441-01 D
Designation Description Part No. Designation Description Part No.
Cc47 Capacitor, .1 pF, 50 V, Ceramic 122002-104 RG7, RG68  Resistor, 1 K £, 5%, 1/8 W 110027-102
c48 Capacitor, 180 pF, 100 V, Ceramic ~ 122016-181 R70 Resistor, 10 £2, +5%, 1/8 W 110027-100
C49, C50 Capacitor, .1 pF, 50 V, Ceramic 122002-104 R71 Resistor, 20 K Q, 5%, 1/8 W 110027-203
C51 Capacitor, .033 pF, 50 V, Ceramic  120015-333 R72, R73 Resistor, 1 M Q, £5%, 1/8 W 110027-105
cs2 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 WF, 50 V, Ceramic 122002-104 R78 Resistor, 2.2 K Q, +5%, 1/8 W 110027-222
Diodes R79 Resistor, 4.3 K Q, £5%, 1/8 W 110027-432
CR1, CR2 Diode, 1N4001 131048-001 _
CR3, CR4 Diode, MV5053, Light Emitting ~ 131027-002 RBL, R82  Resistor, 1 K Q, £5%, 1/8 W 110027-102
CRS5. CR6 Diode, 1N4001 131048-001 R83 Resistor, 470 Q, 5%, 1/8 W 110027-471
CR7 Diode, MV5053, Light Emitting 131027-002 ggé Resistor, 1 K Qhﬁ%;al/s w 118027-122
CR8 Diode, 1N4001 131048-001 Resistor, 2.2 K , £5%, 1/8 W 10027-2
Inductor RS7 Resistor, 4.3 K €, +5%, 1/8 W 110027-432
L1 Inductor, 100 pH 141024-001 R8Y Resistor, 10 £, 5%, 1/8 W 110027-100
Transistors . ROO Resistor, 100 £, +5%, 1/8 W 110027-101
Q1-Q3 Transistor, 2N5306 133033-001 R91 Resistor, 10 Q, 5%, 1/8 W 110027-100
Q4-Q7  'Transistor, 2N3904 133041-001
Resis R92 Resistor, 1 K €, 5%, 1/8 W 110027-102
tors X . y
RIO, R11  Resistor, 470 Q, £5%, 1/8 W 110027-471 R94 Resistor, 2.2 K 2, 5%, 1/8 W 110027-222
: R95 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 £2, £5%, 1/8 W 110027-471 ! ! ! ’
R18-R21  Resistor, 1 K £, £5%, 1/8 W 110027-102 R99, R102 Resistor, 10 £, £5%, 1/8 W 110027-100
: . i
R22, R23  Resistor, 470 Q, 5%, 1/8 W 110027471 R108  Resistor, 10 Q, £5%, 1/8 W 110027-100
) R109 Resistor, 1 K Q, 5%, 1/8 W 110027-102
R24 Resistor, 0 €2, +5%, 1/4 W 110005-001 :
. R110 Resistor, 68 Q, 5%, 1/8 W 110027-680
R25 Resistor, 15 K £2, 5%, 1/8 W 110027-153 R111, R112 Resistor, 10 K £, 5%, 1/8 W 110027-103
R26 Resistor, 1.5 K Q, 5%, 1/8 W 110027-152 ' ’ " 270
. . ]
R27 Resistor, 220 €, 5%, 1/8 W 110027-221 RI13 Resistor, 240 9, £5%, 1/8 W 110027-241
Ro8 Porent] 0K 0. Vi 119020103 R114, R115 Resistor, 10 £2, ¥5%, 1/8 W 110027-100
otentiometer, e, - R116, R117 Resistor, 1 K £2, 5%, 1/8 W 110027-102
With Knob
A R e eon aa iy %g v o s RPZ-RP4  Resistor, R/2R 118016-001
3 esistor, » 5%, - RPS RP6 Resistor, 4.7 K x 9, £5%, 1/8 W, 118010-472
o ;
R32R34  Resistor, 1 K £, +5%, 1/8 W 110027-102 SIP (10 Pin)
R35 Resistor, 470 £, #5%, 1/8 W 110027-471 Crystal
R36-R40  Resistor, 1 K £2, 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 §, 5%, 1/8 W 110027-102 socket, 24 Pin, .300” 179259-024
R52 Resistor, 20 K Q, 5%, 1/8 W 110027-203 Socket, 28 Pin, .600” 179257028
R53 Resistor, 100 K Q, 5%, 1/8 W 110027-104 Socket, 32 Pin, .600” 179257-032
RS54 Resistor, 1 K Q, +5%, 1/8 W 110027-102
Socket, 40 Pin, 600" 179257-040
R55, R56  Resistor, 20 K £, 3%, 1/8 W 110027-203 Socket, 64 Pin, 900" 179256-064
R57 Resistor, 1.5 K £, +5%, 1/8 W 110027-152 Socket, 84 Pin, PLCC 179237-084
R58 Resistor, 3.3 K Q, 5%, 1/8 W 110027-332 ellaneous
R sistor, 1. , £5%, 1/8 W 110027-152 _ Miscellan
59 Resistor, 1.5 K €2, £5%, 1/ > SW1 Switch, Slide, Spdt 160040-001
R60-R62  Resistor, 20 K €, #5%, 1/8 W 110027-203 ggﬂ;{mng est ?":{'“‘ 120 1;2(1’5(1}'80;
RG3 Resistor, 47 K £, £5%, 1/8 W 110027-473 1HS1  Heatsink, TDA2030 178190-03
Resistor, 0 , ¥5%, 1/4 W 110005-001
ﬁ?—ﬁ R66 R:z:::gll: 10 Q, £5% /1/8 W 11002;100 Connector, 2 Ckt, Header, .100 Qr  179048-002
! B ’ ' Connector, 11 Ckt, Header, .100 Ctr 179118-011




Chapter 5

Schematic
Diagrams

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, llustrated Parts
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Klax Universal Kit < Schematic Diagrinms
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Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 1 of 9
04743801 D
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Schematic Diagrams

Klax Universal Kit
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Schematic Diagrams
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Figure 5-1 Klax Game PCB Assembly Schematic Diagram,
Sheet 2 of 9
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Table 5-1 Bad RAM Locations by Error Address

s Error RAM Locatu)n
: --‘--Add.ress High Low

Lo BRO0O0 DU it gy
~ .. 3E0000 Lo N/A

Table 5-2 Bad RAM Type by Colored Screens

.. RAM Error l.ocation - Q: e

: Screen Color

st Working RAM
" Playfield RAM-
_ MO[!O]‘! Ob]ect RAM

Error
Address

1000000
220200000 -

Klax Universai ki
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Lo
KILAX Memory Map
68000 MEMORY-MAP ADDRESS R/'W DATA
Program ROM C00000~0SFFFE R D[15:0]
Program ROM SLAPSTICK 058000~05FFFF R D[15:0] (programmable)
EEPRCM 0E0001~0EQOFFF R/W D[7:0] (odd bytes only)
UNLOCK EEPROM 1Fxxxx W
Watch Dog 2E0GO0 W xx (128 msec. timeout)
Color RAM Motion Object 3E0Q00~3EQO3FE R/W Dl15:8]
Color RAM Playfield 3E0400~3EQ7FE R/W D[15:8)
Playfield picture RAM 3F0000~3FQEFF R/W D[15:0]
MOB config 3FOFQ0~3FQF 70 R/W D[15:0]
SLIP pointers 3FO0F80~3F0FFF R/W M.0. link 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)
Player 1 Input (left) 260000 R D[15:12},D8 Active lo
Player 2 Input (right) 260002 R D{15:121,D8 Active lo
D8: flip
D12: right
D13: left
D14: down
D1%: up
Status inputs 260000 R D11,D1,D0
DO: coin 1 (left) Active lo
D1: coin 2 (right) Active lo
D11: VBLANK Active hi
Status inputs 260002 R D11,01,D0
DO: spare Active lo
D1l;: 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)
D11: Coin Counter 1 (left)
D12: spare
D13: Color RAM bank select
NOTE: RESET clears this latch
dms Interrupt ack. 360000 W XX
ADPCM Chip 270000 R/W D[{7:0]

Figure 5-2 Klax Memory Map
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Statistics Screen
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Histogram Screens

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 1 Histogram 2
New Games Continuations
0— 59 0 59
60- 89 60— 89
90-119 90119
120--149 120-149
150-179__ 150-179__
180-209 180209
210-239 210-239
240269 240-269
270--299 270-299
300-329 300-329 )
330-359______ 330-359__
360389 360-389
390-419_____ 390419 ;
420449 420449 4
450479 450479 i
480-509 480509
I
510-539 510-539 |
540569 540-569___
570-599 570-599 \.
600 & 600 & ;
up up ‘




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 1o 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
operating 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 roubleshooting.

BUFFER

1. An isolating circuit designed to
eliminate the reaction of a driven circuit
on the circuits driving it {e.g., 2 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
10 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 pushbutton
switch with a black cap located on the
utility panel. The auxiliary coin switch
adds credits to the game without acti-
vating 3 coin counter.

BEZEL

A cut, formed, or machined retention
device, such as the conical device used
to mount a2 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 ¢oins 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.

CREDITY
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
extremeiy 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.

DISCREYE
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.




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 voliage.

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.

Vo

Input/Output.

RQ

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 (2 or () 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 system.

Logic O, Low= 0 VDC to +0.8 VDC

Grey Area (Tri-State Level) =
+0.8 VDC to +2.4 VDC

Logic 1, High = +2.4 VDC to +3 VDC

MULYIPLEXER

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 calied
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 beam.

RETRACE

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

RESISTOR

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

ROM
Read-only memory. A device for the
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.

VECTOR

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

WATCHDOG

A counter circuit designed to protect
the microprocessor from self-destruc-
tion if 2 program malfunction 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 retumed 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 Sellers 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 writien 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 pant, and 4t neither
assumes nor authorizes any other person to assume for the Seller any other
ligbilities 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 of accessories. Atari Games

Corporation cannot be responsible for the quality, suitability or safety of any non-Atari
. part or any modification including labor which is performed by such distributor.
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