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GAME SERIAL NUMBER LOCATION

Your game’s serial number is stamped on the circuit (back) side,
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J
LOCATION SETUP

A. INTRODUCTION

Avalanche™ is a one- or two-player game
developed by Atari. The game is contained in a distinc-
tively styled upright cabinet which is illustrated with
brightly colored graphics to enhance player appeal. A
23-inch TV monitor is mounted in the top front of the
cabinet, with the monitor viewing screen tilted slightly
from a vertical position. Player-operated controls are
mounted directly below the TV monitor on the front of
the game cabinet.

Two identical coin mechanisms are mounted on
the lower front center of the game cabinet, below the
player-operated controls. Either of these two
mechanisms can initiate play. The cash box is located
behind a locked access door below the coin
mechanisms.
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The object of the Avalanche game is to accumulate
a high score by catching the “rocks” as they fall on the
TV viewing screen. This is done by operating the paddle
knob (potentiometer) on the player control panel. The
degree of difficulty increases as the game progresses.
The rocks become smaller while falling faster; the pad-
dles decrease in size and decrease in number. For a
" detailed description of game play see Chapter 2.

B. GAME INSPECTION

Your new Avalanche game is manufacured by Atari
with the intent of being ready to play right out of the
shipping carton. Your cooperation is needed to supply
the final touch of quality control. Please follow the pro-
cedures below to ensure that your game is in perfect
condition.

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

2 . After determining that the game has been received
in good condition, unlock and open the rear access
door. Carefully inspect the interior and verify that:

® All plug-in connectors are firmly seated.

® All integrated circuits in sockets on the game
printed circuit board are firmly seated.

® The fuses are all seated in their holders.
® No harness wires are disconnected.

@ No loose foreign objects are present, especially
metal objects that could cause electrical pro-
blems.

Be sure all major assemblies are checked. Check
the game printed circuit board (PCB), the transformer,
the two coin mechanisms, the speakers, the fluorescent
light, and the player controls. Also, be sure the TV
monitor is secure in its mounting.

C. LOCATION OF SERIAL NUMBER

The serial number for Avalanche is located on a
metallic label in the upper left-hand corner on the back
of the game cabinet. This serial number also appears in
the corner (common to both edge connectors) on the
back of the PCB, inside the game cabinet. See the inside
front cover of this manual.
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D. INSTALLATION
REQUIREMENTS

Power Requirements and Line Voltage
Selection

Avalanche is shipped for operation at 110 VAC, 60
Hz. Power consumption is approximately 150 watts.
However, if your local voltage is not 110 volts, follow
this procedure. You must select one of four connectors
at the power supply and plug it into the voltage selec-
tion socket. Figure 1-1 shows the four connectors with
one of them plugged in. The plugs are identified by wire
color as listed in this figure. Note that there are two
basic operating voltages — 110 VAC, 60 Hz, and 220
VAC, 50 Hz, with provisions for low line voltage in each
case. To insure proper operation, measure line voltage.
If voltage is consistently below 100 V (for 110 VAC lines)
or below 210 V (for 220 VAC lines), use the low-voltage
connections. Use the black plug for low 110 VAC lines
and the green plug for low 220 VAC lines.

Temperature Range

Location and storage should not be below 0
degrees Celsius (32 degrees Fahrenheit), and no higher
than 49 degrees Celsius (120 degrees Fahrenheit).

Humidity Range

Relative humidity for location or storage should be no
more than 95%.

Location Space Requirements

The game requires a minimum of:

® 166 centimeters (65Y2 inches) of vertical space.

® 64 centimeters (25% inches) of width
clearance.

® 68 centimeters (27 inches) of depth clearance.

® 61 centimeters (24 inches) of player space.

Type of Power Cord

Atari has added a strain relief power cord to
Avalanche. The advantage of this type of power cord is
that, if pulled accidentally, the strain relief will hold the
cord in place at the cabinet wall. The plastic strain relief
“cushions” the impact of the shock and prevents the
cord from pulling the wires out of the harness connec-
tor. .Check the power cord assembly periodically for
damage.



LINE VOLTAGE-CHANGING
VOLTAGE PLUG WIRE COLOR
95 VAC BLACK
110 VAC ORANGE
(installed at factory)
210 VAC GREEN
220 VAC RED

8 Amp, 126 V.
/_ Fast-Blow

ON/OFF AND
INTERLOCK
POWERIN SWITCH

3 Amp, 250 V.
SLOW-BLOW

HReO |4

0 PCB:]

Power

25 Amp. 125 V.
SLOW-BLOW

Figure 1-1  Location of Voltage-Changing Plugs on

the Power Supply

E. INTERLOCK AND POWER
ON/OFF SWITCHES

To minimize the hazard of electrical shock while
you are working inside the game cabinet, interlock swit-
ches have been installed at the rear access doors. This
switch removes all power from the game while the ac-
cess door is open. This switch removes all power from
the game while the access door is open. To help you
conserve energy, a power onfoff switch has been install-
ed on the game so that it can be turned off during closed
periods. The switch is hidden on the back of the cabinet
at the top, as shown in Figure 1-3.

Check for proper operation.of the rear access door
interlock switch by performing the following steps:

Unlock and open the rear access door.

Plug the AC power cord into 110-volt source. (If
voltage is consistently less than 110 VAC, make sure
that you change the voltage plug to the black plug.)

Set the power on/off switch to the on position by
flipping the toggle switch toward the front of the

game cabinet.

Close the rear access door. Within approximately
30 seconds the TV monitor should display a picture.

Slowly open the rear access door until the TV
monitor picture disappears. The TV monitor picture

Avalanche 1-3
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Figure 1-2 Location Space Requirements

should disappear when the rear access door is open-
ed less than one inch from the top.

6. |If the results of Step 5 are satisfactory, the interlock
switch is operating properly. If the picture does not
disappear as described, check to see if the switch is
broken from its mounting or stuck in the on posi-
tion.

7. Close and lock the rear access door.

F. YOLUME CONTROL

If volume is incorrect for your location, open the
coin door and adjust the volume control. See Figure 1-4
for location of the volume control.

1-4 Avalanche

G. SELF-TEST PROCEDURE

Avalanche will test itself and provide data to
demonstrate that the game’s circuitry and controls are
working properly. This procedure uses the TV monitor
and the speakers; no additional equipment is required.
See Figure 1-4 for location of the self-test switch. To start
the procedure over from the beginning, turn the switch
off, then on again. This will return the test to Step 1 and
can be done at any time during the procedure. See
Table 1-1 for further details and instructions on the self-
test. We suggest that you run the self-test procedure
each time the coin box is emptied.

H. OPERATOR OPTIONS

Options of the Avalanche game offer maximum
player appeal for each game location. These options are



INTERLOCK SWITCH < ;

0\

o
i
S

—— POWER ON/OFF SWITCH

00 060

Figure 1-3 Location of Interlock and Power On/Off Switches

listed in Table 1-2. They are preset for a certain game
setup during production. To determine how the swit-
ches have been set for your game, compare the TV
monitor viewing screen during the attract mode with
some of the information in Table 1-2.

To change the toggle positions of the switch

assembly and set the desired options, the printed circuit
board (PCB) must be removed according to the follow-
ing procedure:

1.

Unplug the game. Unlock and open the lower rear
door assembly.

Locate the radio frequency (RF) shield assembly im-
mediately inside the cabinet on the right. See Figure
1-5. (It is an, aluminum box with small holes) On
one end of the box is a printed circuit board (PCB)
with an edge connector coming from the edge of
the board.

Remove the five pan-head Phillips screws from each

of the long sides (total of three screws) of the RF
shield assembly.

IMPORTANT: To prevent damage to the
capacitors on -the rear side of the PCB, move the
board about % inch toward the edge connector
(same direction as the two arrows cn the small white
label). Then pull the RF board out toward yourself.
Never yank the RF board straight out of the metal
box. (See Figure 1-5 for caution label identification.)

Carefully remove the PCB from the RF shield
assembly.

Set the switches for the desired options, as shown in
Table 1-2.

Reinstall the PCB following Steps 1 through 4 in
reverse order. Do not force or bend the printed cir-
cuit board. Before reinstalling, always inspect the
printed circuit board for damage. Close and lock
the rear access door.

Plug in the game and verify options functiors by
playing it.

Avalanche 1-5
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Figure 14 Location of Volume Control and Self-Test Switch
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TABLE 11 SELF-TEST

TEST INSTRUCTION RESULTS IF TEST PASSES RESULTS IF TEST FAILS
*1. | Unlock & open the coin TV monitor becomes white for If the RAM does not check correctly,
door. Set the self-test slide about one second, then be- the screen will display the message:
switch (located inside the comes black for one second.
opening, above and slightly Immediately following, the RAM BAD
to the right.) See Figure 1-3. message
) RAM OK )
RAM and ROM test will ROM OK If the ROM is at fault, the number
follow. of the bad ROM is displayed on the
is displayed at the top of the TV screen. For example, if ROM 0 and 3
screen. This means the RAM are bad, the message
and ROM were checked, and ROM 03
both tested correctly.
Below the RAM OK message, appears on the screen. There are
ROM OK four ROMs programmed into Ava-
lanche. They are 0, 1, 2, and 3.
a two-digit alphanumeric NOTE TO TECHNICIAN: ROM O, 1,
combination appears. This hexa- 2, and 3 indicate a malfunction in the
decimal number is used to test first, second, third, or fourth 1K bytes
the paddle knob (potentiometer) of the ROMs.
range. (See Test 2)
The next phase of the self- All three buttons (LED Serve One or more of the buttons are not lit ,
test checks the lights, but- switch and both Player Start
tons, switches, and hori- buttons) remain lit.
zontal position control.
This phase of the self-
test will “loop” or repeat
itself until the switch is
turned off.

2. | Turn the paddle knob The horizontal position control Numbers in the series will be skipped.
(potentiometer) slowly is read and its value is displayed This indicates the potentiometer is
from one end of its range in hexadecimal numbers below “noisy” and must be cleaned with a
to the other. the RAM/ROM message. These tuner cleaner.

numbers will increase or de-
crease evenly with no skips in
the series. The value of the con-
trol should range from approxi-
mately 40 to 2 B8. 1t is normal for
these numbers to vary slightly
from time to time.

3. | Press the Serve button, and A “ping” or “bleep” sound

the One Player Start and
Two Player Start buttons.

Trip the right & left coin
switch wires.

occurs each time a button is
pressed.

The same sound occurs each
time a coin switch wire is
tripped.

No sound indicates a stuck or broken
switch, or an open or shorted harness.

* The first phase of the self-test procedure checks the memory, both RAM (random-access memory), and ROM (read-only memory). The
second phase checks sound, lights, pushbuttons, coin detection and horizontal potentiometer control.

Avalanche
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TABLE 12 OPERATOR OPTIONS

OPTION

8-TOGGLE SWITCH ON GAME PCB
Toggle No: Fm-——
1 2 34,5 6

Game Language

German
Spanish
French
English

ON OFF
OFF ON
ON ON

Game Cost

Two Plays Per Coin
One Coin Per Player
Two Coins Per Play
Free Play

I
1
I
|
OFF OFF }
I
|
|
|
|
|

—0Z

ON OFF|

OFF ON :
ON ON,

Misses Allowed Points Required for
Per Game Extended Play

3 misses 450 points
5 misses 750 points

OmwcC

No Extended Play
Extended Play Enabled

.
1
|
|
|
|
[
|
|
|
|
]
I
I
[

OFF OFF | I
!
|
!
|
T
|
|
I
I
|
T
|
I
|
1
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| 4 caution 4|
| To avoid damaging capacitors I
| on back of this PCB. mave %
toward arrows. Then pull to- |
| ward you. ]
[ Ao !
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ROW 2.
ROW 1
A
' oo
Row 1 I@ l
88
ROw 2
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GAME PCB
\
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Figure 1-5 Option DIP Switches on Game PCB



GAME PLAY

Avalanche has three modes of operation:

® Attract — power applied or game has ended.

® Ready-to-Play — coins accepted.

® Play — after one of the Start buttons is
activated.

A. ATTRACT MODE
(See Figure 2-1)

The attract mode begins when power is applied to
the game and the power switch is turned on. (The power
on/off switch is located at the top rear of the cabinet, as
shown in Figure 1-2.) This mode also occurs at the end of
every game. When the proper amount of coins clear the
coin acceptor, the attract mode ends.

Avalanche




1 COIN 1 PLAYER

EXTENDED PLAY FOR 750 ‘1S

Figure 2-1 Attract Mode

During the attract mode the TV screen shows rocks
falling and being caught by four paddles {(one on top of
the other), moving horizontally across the screen. The
TV screen displays the previous game score or scores,
the standing HIGH SCORE, the point total required for
extended play, and the game cost or cost per game. The
message, MISSES 3 or MISSES 5 is displayed at the upper
left corner of the screen, depending on which option has
been selected. (See Table 1-2 in Chapter 1.) The player
controls and game sounds are inactive during this mode.

B. READY-TO-PLAY MODE
(See Figure 2-2)

When the correct amount of coins clears the coin
acceptor, the ready-to-play mode is initiated. The TV
monitor display no longer shows the rocks falling or the
four paddles moving to catch the rocks. The coin
message and the extended play message remain on the
screen along with the previous game score or scores.
MISSES (upper left corner of the screen) resets to 0.

The ONE PLAYER START button will light if there is
credit for one game. Both start buttons will light if there
is credit for two or more games. Only the start buttons
on the control panel will activate during the ready-to-
play mode.

C. PLAY MODE

The play mode begins when one of the player start
buttons is pressed. If the ONE PLAYER START button is
activated, its light stays on for the remainder of the
game and the light for the TWO PLAYER START button
automatically goes out. |f the TWO PLAYER START but-
ton is activated (provided sufficient credit has been
granted), the opposite occurs.

1 COIN 1 PLAVER

EXTENDED PLAY FOR 750 PTS

Figure 2-2 Ready-to-Play Mode

2-2

Figure 2-3 Play Mode

When a one-player game is started, the PLAYER-2
score disappears from the screen, and the PLAYER-1
score flashes on and off. The SERVE button also blinks
on and off until it is pressed, at which time it stays on un-
til a miss occurs. It then blinks again until pressed. After
game play begins the PLAYER-1 score remains stationary
on the screen, except between turns when it flashes on
and off again.

When a two-player game is started, both player
scores are displayed on the TV screen and the PLAYER-1
score flashes first. After the first player misses, the
PLAYER-2 score flashes. Each player score remains sta-
tionary after the SERVE button is pressed. This pattern is
repeated for each turn. The SERVE button
characteristics are the same as for a one-player game.

Each time the SERVE button is activated, rocks
begin falling from the top of the screen. If the SERVE
button is not pressed within five seconds, the rocks
begin falling automatically. The object of the game is
to catch as many rocks as possible with any of the pad-



dles for a high score. This must be done before any rock
reaches the playfield bottom.

In the beginning of each game there are six rows of
rocks and six paddles. The first row of rocks are worth
one point each; the last row are worth six points each,
with the rows in between worth two, three, four, and five
points each, ranging from large to small rocks respec-
tively. See below.

Whenever a rock hits one of the paddles, the rock
disappears and the appropriate amount of points are
registered for that player’s score. As each row of rocks
disappears, one more paddle is eliminated. The paddles
become smaller until only one small paddie remains and
one small row of rocks remain. [f any of the rocks reach
the bottom of the playfield, a miss is recorded (upper
left corner of the TV screen), the game momentarily
freezes, and then progresses to the next turn. The
degree of difficulty increases as the game progresses,
since the rocks become smaller and the paddles

decrease in number and size. The rocks fall at a faster .

rate as the game continues. However, the number of
points awarded for each catch or hit also increases.

In the beginning of each game (whether a one or
two player), misses are set at 0. When a miss occurs (or
when each player misses in a two-player game), the
count goes to 1, then 2 and so on until the game ends.
The game can be set for three or five misses. See Table
1-2, Operator Options, in Chapter 1.

If a player catches all of the rocks, the playfield is
refilled with a new set of rocks. Game play is con-
tinuous during this transition, and the number of misses
remaining for the game stays the same. Rather than star-
ting with six large paddles, the player is given three large

paddles when the playfield is reset with rocks. As the
rocks are caught and disappear, the paddles gradually
are reduced in size and number. If all of the rocks are
again caught, the playfield is reset and the player is
given two large paddles to start with. The paddles again
are reduced in size and number as the rocks are caught.
The playfield will reset with rocks once more, this time
starting with one paddle which gradually is reduced in
size. A player’s score after catching all of the rocks for
the first time would be 687. The highest possible score
then would be 2748 (687 x 4 filled-up playfields).

Extended play for Avalanche is optional. See Table
1-2, Operator Options, in Chapter 1. If extended play is
enabled and the game is set for three misses, an addi-
tional game is granted when the player scores a
minimum of 450 points. If the game is set for five
misses, extended play (an additional game) is granted for
a minimum of 750 points. When this occurs the video is
“flashed” at a fast rate and the words EXTENDED PLAY
replace the CAME OVER message. The flashing con-
tinues for approximately five seconds, after which the
player can play another game.

At the end of every game the TV screen freezes for
about five seconds while the words CAME OVER flash
on and off in the middle of the screen.

Each game function for Avalanche is accompanied
by a distinctive electronic sound. These sounds range
from low- to high-pitched noises. In addition, the sound
of an “avalanche” of falling rocks is heard continuously
throughout each game. The avalanche sound increases
in intensity as the game progresses; the smaller the rocks
become the more high-pitched the game sounds
become when the rocks are caught.
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NOTE

If reading through this manual does not lead to solving a
specific maintenance problem, you can call Tele-Help™
at the following two Atari Customer Service offices.

Atari Zoin-Op Customer Service
1344 Bordeaux Drive, Sunnyvale, CA 94086 JU

Telex 171103
(Monday - Friday, 7:30 - 4:00 pm Pacific Time)

From California, Alaska, or
Hawaii, dial (408) 745-2900

From anywhere else in this
area, dial toll-free
(800) 538-1611

EAST U.S.A.

Atari Inc.
New Jersey Customer Service Office
46 Colonial Drive, Piscataway, N} 08854
Telex 37-9347
(Monday - Friday, 8:30 - 5:00 pm Eastern time)

From New Jersey dial
(201) 981-0490
MICH.!
WIEH. From anywhere else in this area,
dial toll-free (800) 631-5374

Avalanche



A. CLEANING

The exteriors of game cabinets and Plexiglas®
panels may be cleaned with any non-abrasive household
cleaner. If desired, special coin machine cleaners that
leave no residue can be obtained from your distributor.
Do not dry-wipe the acrylic plastic panels, because any
. dust can scratch the surface and result in fogging the
plastic.

B. COIN MECHANISM
Components on Coin Door

Figure 3-1 shows the back side of the coin door
assembly where the game’s two coin mechanisms are
mounted. Included is the lock-out coil assembly; the
lock-out wires are connected to this assembly but are
hidden behind the coin mechanisms. Powering the
game causes the lock-out wires to retract far enough to
allow genuine coins to reach the coin box. When AC
power to the game has already been turned off, the lock-

out coil is de-energized, causing the lock-out wires to -

move out far enough to divert coins to the return chute.

Directly below each coin mechanism is a secon-
dary coin chute and a coin switch with a trip wire exten-

SLAM
SWITCH
ASSEMBLY

LOCK-OUT COIL

LAMP HOLDER

ding out to the front edge of the chute. When the trip
wire is positioned correctly, a coin passing down the
secondary chute and into the coin box will momentarily
push the trip wire down and cause the switch contacts to
close.

Also shown in the photograph is a siam switch
assembly. It has been included to defeat any players
who might try to obtain free game plays by violently
pounding on the coin door to momentarily close the
contacts on a coin switch. The slam switch contacts
connect to the microcomputer system, which will ignore
coin switch signals whenever the slam switch contacts
are closed.

Access to Coin Mechanisms

To remove jammed coins, and for maintenance
cleaning, each magnet gate assembly can be hinged
open without removing it from the door, as shown in
Figure 3-2. Or, if necessary, each coin mechanism can
be entirely removed from the door merely by pushing
down on a release lever and simultaneously tilting the
mechanism back, then lifting it up and out. This is
shown in Figure 3-3.

Plexiglas®is a registered trademark of Rohm & Haas
Company.

Figure 3-1 Coin Door Assembly
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Figure 3-2 Hinging Open the Magnet Gate Assembly



Figure 3-3 Removal of Coin Mechanism

Cleaning of Coin Paths

CAUTION
The use of an abrasive (such as steel wool or
a wire brush) or a lubrication on a coin
mechanism will result in a rapid buildup of
residue.

By talking to many operators, we have found that
the best method of cleaning a coin mechanism is by us-
ing hot or boiling water and a mild detergent. A
toothbrush may be used for those stubborn buildups of
residue. After cleaning, flush thoroughly with hot or
boiling water, then blow out all water with compressed
air.

Figure 3-4 shows the surfaces to clean inside the
coin mechanism. These include the inside surface of the

(CLEAN BOTH SURFACES WHERE COIN
ENTERS THE MECHANISM, AS WELL AS THE
MAGNET)

Figure 34 Surfaces to Clean Inside the Coin
Mechanism

mainplate, and the corresponding surface of the gate
assembly. There may also be metal particles clinging to
the magnet itself. To remove these you can guide the
point of a screwdriver or similar tool along the edge of
the magnet.

If coins are not traveling as far as the coin
mechanisms, you will need to clean the channel beneath
the coin slot. To gain access to this channel, use a
3/8-inch wrench and remove all three nuts that secure
the cover plate (refer to Figure 3-5). Removing the plate
will provide access to the entire channel.

Also clean the inside surfaces of the secondary coin
chutes, but when doing this be careful not to damage or
bend the trip wires on the coin switches.

Figure 3-5 Removal of Plate Covering Rear of Coin
Slot

Lubrication

Do not apply lubrication to the coin mechanisms.
The only points that may need lubrication (and only
rarely) are the shafts of the scavenger buttons (coin re-
jection buttons) where they pass through the coin door.
Apply only one drop of light machine oil, and be
positive that no oil drops down onto a coin mechanism.
Figure 3-6 shows this lubrication point.

Adjustment of Coin Switch Trip Wire

In order for a coin switch to operate reliably when a
coin travels down the secondary coin chute, the rest
position of its trip wire should be as shown in Figure 3-7.
Use extreme care when handling or touching these
wires.
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MANUALLY HOLD DOWN REJECTION BUTTON
AND APPLY ONE DROP HERE

LOCK- OUT WIRE

Figure 3-6 Close-Up View of Lubrication Point

In Figure 3-7 you will note that the coin switch trip
wire is oriented into the “V” of the secondary coin
chute. The wire should extend to only about 1/8”
beyond the chute.

A retaining clip holds the wire onto the switch ac-
tuating stud. If you should lose a retaining clip, all is
not lost. Just crimp the switch actuating stud over the
trip wire with a pair of pliers.

Mechanical Adjustments on
Coin Mechanism

Coin mechanisms are adjusted prior to shipment
from the factory and normalily will retain these ad-
justments for many months. If, due to wear or other
causes, it becomes necessary to make new adjustments,
remove the coin mechanism from the coin door. Then
take it to a clean well-lighted area where it can be plac-
ed in a vertical position on a level surface (such as a
bench top). Besides a screwdriver, you will need a set of
several coins, including both new and old, worn ones.
Figure 3-8 shows an exploded view of the mechanism
and gives procedures for adjusting the kicker, separator,
and the magnet gate. These adjustments shouid only be
done by someone who has experienced in servicing coin
mechanisms and who understands their operation.

3-4 Avalanche

CORRECTLY
ADJUSTED
TRIP WIRE

Figure 3-7 Detail View of Coin Switch and Trip Wire

General Troubleshooting Hints

The first action is to look for jammed coins. After
these have been removed, examine the coin path for
presence of foreign material or loose objects (such as
chewing gum, small metallic objects, paper wads, etc.). In
cases where game usage is heavy, it may be necessary to
clean the entire coin path periodically, in order to pre-
vent build-up of contaminants that can hinder the move-
ment of coins through the mechanisms. Also confirm
that the trip wire on each coin switch is intact, and is
properly adjusted. If troubles still persist, check the con-
ditions and positions of the lock-out wires, and the
mechanical adjustments on the coin mechanisms,
before suspecting the electronics. If a coin mechanism



ITEM IDENTIFICATIONS
Kicker and Separator Screws
Washers

Kicker

Separator

Gate Lever Spring
Gate Pivot Pin
Mainplate Assembly
“C" washer

Rail

Gate Assembly
Cradle Assembly

=
NOVAINDIG B WN =

-

13 Upper Gate Pivot Spring
14 Undersize Lever Assembly
15 Magnet Gate Assembly
16 Magnet Gate Adjuster
17 Retaining Screws

18 Coverpiate Assembiy
19 Return Coverplate

20 Coverplate

21 Mounting Studs

22 Lower Gate Pivot Spring
23 Coin Release Lever

Kicker and separator
. Set the acceptor with the back of the unit facing you in the test position.
2. Loosen the kicker and separator screws (1) and move the kicker (3) and the separator (4)
as far to the right as they will go. Lightly tighten the screws.
3. Insert several test coins (both old and new) and note that some are returned by striking
the separator.
4. Loosen the separator screw and move the separator a slight amount to the left. Lightly
retighten the screw.
5. Insert the test coins again and, if some are still returned, repeat Step 4 until all the
coins are accepted.
6. Loosen the kicker screw and move the kicker as far to the left as it will go. Lightly retighten
the screw.
7. Insert the test coins and note that some are returned.
8. Loosen the kicker screw and move the kicker a slight amount to the right. Lightly retighten
the screw.
9. Insert the test coins again and, if some are still returned, repeat Step 8 until all the coins
are accepted.
10. Be sure that both screws are tight after the adjustments have been made.

-

Magnet gate

. Set the acceptor with the front of the unit facing you in the test position.

2. Turn the magnet gate adjusting screw (16) out or counterclockwise until none of the coins
will fit through.

3. With a coin resting in the acceptor entrance, turn the adjuster in or clockwise until the
coin barely passes through the magnet gate.

4. Test this adjustment using several other coins (both old and new) and, if any fait to pass
through the magnet gate, repeat Step 3 until all the coins are accepted.

5. Fix the magnet gate adjusting screw in this position with a drop of glue.

-

Additionat Cleaning

1) Remove the transfer cradle (12) and the undersize lever (14).

2) Use a pipe cleaner or similar effective cleaning tool to clean the bushings and pivot pins.

3) Replace the transfer cradle and the undersize lever.

4) To be certain the coin mechanism is completely free of any residue, place the mechanism in
boiling water for several minutes. Carefully remove it and let it air-dry completely before
reinstalling in the door.

Figure 3-8 Adjustments on Coin Mechanism
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rejects genuine coins, try to readjust it. If this is not suc-
cessful, then replace it with a working mechanism.

TV MONITOR ADJUSTMENTS

CAUTION
For best results be sure the game has been
turned on for a while before making any TV
monitor adjustments.

C.

NOTE

The TV monitor adjustments are accessible
through the rear door panel of the game
cabinet. These adjustments have to be done
while the game is energized. Therefore, only
persons familiar with safety measures and
repair procedures on electrical equipment
should perform them.

The TV monitor should be adjusted only when the
picture is distorted or if the contrast or brightness seem
out of adjustment.

The monitor’s adjustments function like those of a
conventional, home television set, except that the
volume adjustment has no effect. Instead, the game
produces its sound in circuits separate from the TV
monitor. Figure 310 shows the location of the ad-
justments on both TV monitors used by Atari. Your
game contains a TV monitor manufactured to Atari

specifications by either Motorola or TEC Video elec-
tronics.

When making adjustments, follow these general
guidelines:

BRITE  (Brightness)—Perform this adjustment before
the contrast. Adjust so that the white lines covering
the screen just barely disappear, when the
brightness is turned up.

CONT (Contrast}—Adjust so that the images are as
bright as possible against the dark background
without being blurred.

HORIZ HOLD (Horizontal Hold) or HORIZ OSC
(Horizontal Oscillator)—Adijust if the picture is
slightly off-center horizontally, if the images ap-
pear warped, or if the picture is broken up into a
series of diagonal lines. Adjust for a stable,
centered pictured.

VERT HOLD (Vertical Hold)—This needs adjustment
only if the picture appears to be rolling up or down
the screen. Adjust for a stable, centered picture.

D. TV MONITOR REMOVAL

(See Figure 3-10)
Remove three screws (button-head socket cap

#10-32) at the top edge of the cabinet and remove the
Plexiglas® retainer. Slide the Plexiglas shield

\
BAIGHT-

Auas SWITCH (leave in right pasition)

TEC
MODEL TM- 600/623

Tcontrast \

Uvear vear. un
HEIGHT
HORIZ, HOLD-) \—VERT WOLD

CONTRAST = \snicuTness

HORIZ. 0SC.

2 FUSES ~ REMQVE.
COVER TO REPLACE

(both 0.8 A quick blow) Focus

MOTOROLA
MODEL M5000/M7000

Figure 39 Locations of Adjustments on TV Chassis
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out through the top of the cabinet, and remove the
smoked Plexiglas screen which is immediately
behind the shield. Next remove the cardboard
bezel. At the back of the cabinet, remove the up-
per service panel door (four wood screws, #8 x
1%”). Remove the four carriage bolts (10-24 x
2.00” Ig.) that secure the monitor to the TV shelf
assembly. Disconnect the TV monitor harness and
slide the monitor out through the front of the
cabinet.

E. FUSE REPLACEMENT

Avalanche contains seven fuses, five on the
power supply assembly in the lower part of the
cabinet and two on the TV monitor assembly.
Power supply fuses are accessible through the
lower rear door assembly. TV fuses are accessible
through the upper service panel door. Replace
fuses only with the same type as follows:

TEC TM-600/623 Monitors:
3AG 2-amp and 0.5-amp quick-blow, 250 volts
Motorola M5000/M7000 Monitors:
3AG 0.8-amp quick-blow, 250 volts
Power Supply:
Fuses F1 and F2—3AG 3-amp slow-blow,
250 volts
Fuses F3 and F4—3AG 2.5-amp slow-blow,
125 volts
Fuse F5—3AG 8-amp fast-blow, 125 volts

¥F. LAMP REPLACEMENT
(See Figure 3-10)

Avalanche contains an 18-inch fluorescent lamp in-
side the top of the game cabinet assembly. To replace
the lamp, remove the Plexiglas® retainer, shield, and
screen as described in Section D of this chapter (TV
Monitor Removal). The fluorescent tube can now be
pulled straight out of the cabinet and replaced.

G. LICON SERVE SWITCH AND
START SWITCH REPLACEMENT
(See Figure 3-11)

LICON Serve Switch

The SERVE button on the control panel contains an
LED (light-emitting diode) switch. To replace the switch
follow this procedure:

1.  Unplug the power cord.
Unlock and open the coin door.
Unlock and remove the lower rear door (for better
interior lighting).

2. Remove all wires from the suspected switch.

3. Turn the switch counterclockwise while holding the
cone-shaped nut on the outside of the game cabinet.

4. Install a new switch using the reverse procedure.

5. Reconnect the harness wires.
Plug in the power cord.
Close and lock both doors.

Start Switches

The ONE PLAYER and TWO-PLAYER START but-
tons on the control panel are backlighted by two #47
lamps. The switch itself is a Cherry switch with gold-
plated contacts.

To replace the START button:

1. Unplug the power cord.
Unlock and open the coin door.
Unlock and remove the lower rear door assembly.

2. Reach in through the rear door and remove all wires
from the suspected switch.

3. Remove the four screws which secure two plates to
the control panel.

4. Reach in through the coin door. Squeeze both sides
of the switch and pull out.

5. Replace the switch using the reverse procedure
(switch part #62-020).

To replace a START switch lamp:

1. Reach in through the rear door and loosen the lamp
mounting screws.

2. Remove the faulty lamp and replace with a new #47.

3. Plug in the power cord.
Close and lock both doors.

H. PADDLE KNOB
(POTENTIOMETYER)

The paddle knob on the control panel is a poten-
tiometer made with resistive carbon material. After fre-
quent use of carbon material begins rubbing off the
potentiometer. This results in a fine dust which causes
electronic noise and causes the paddles not to move
smoothly. Also, during the self-test procedure the hexa-
decimal numbers do not count evenly. (See Chapter 1
for details on the self-test procedure.)
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5.

6.
7.

Fluorescent Lamp Removal

FLUORESCENT
LAMP

AN

PLEXIGLAS® SHIELD

WITH GRAPHICS \

~

CARRIAGE BOLTS BUTTON-HEAD SCREWS

N
PLEXIGLAS®
RETAINER

SMOKED PLEXIGLAS®
SCREEN

CARDBOARD BEZEL
TV MONITOR REMOVAL

Remove Clear playfield Plexiglas shield
Remove tinted playfield Plexiglas shield
Remove Cardboard Bezel

Unplug TV Monitor Chassis connector and
remove four carriage bolts on TV shelf
assembly

Remove monitor

Remove attraction Plexiglas shield
Gently rotate fluorescent bulb until it slips
out of socket. Remove fluorescent bulb.

Figure 3-10 TV Monitor and Fluorescent Lamp Removal
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START SWITCHES

SQUEEZE TABS,
THEN PUSH
THROUGH

LED SERVE
SWITCH

REMOVE SCREWS

LED
SWITCHES

#47 LAMPS \— TURN

COUNTERCLOCKWISE

Figure 3-11 LICON and Button Switch Replacement
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THEORY OF
OPERATION

A. GENERAL INFORMATION

The PCB block diagram of Figure 4-1 illustrates the
major circuit blocks and their related controls—either
on the board or remote. The input/output lines are also
shown. Figure 42 is a general overview of the Avalan-
che game.

The game has a solid-state, self-contained televi-
sion monitor which produces a picture quite unlike that
of your home television screen. For example the broad-
cast signal arriving at your home television set is
translated into a different video level as compared to
the game video signal from the game PCB. The sound is
generated by logic located on the PCB.
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The composite video signal from the PCB is com-
prised of only two video levels instead of the more or
less continuous shade of grey seen on a home television
screen. The background of the picture is black video
and the game objects are white video levels.

On the game PCB schematic diagram of Figure 44,
the symbol “P” (appearing at various inputs of in-
tegrated circuit devices) indicates a connection of +5
volts DC through a pull-up resistor.

For easy location reference, the board is divided in-
to sections. These sections are identified by letters A
through M (skipping letters G, |, O and Q because they
may be easily confused with numbers 6, 1 and 0 respec-
tively) across the short side of the PCB. Sections are
identified along the long side of the PCB by numbers 1
through 9. The letters and numbers create a grid, and all
ICs are located on the PCB along the grid lines.

Located at L9 is an LM323 regulator mounted in a
large black heatsink and next to it is a 4ohm, 10-watt
resistor. These components produce a good deal of heat
during normal operation. The temperature is not ex-
treme, but sensitive skin may burn to the touch.

The harness schematic of Figure 4-3 illustrates how
all the electrical and electronic assemblies are elec-
trically connected.

B. POWER SUPPLY
(Sce Figure 41-4, Sheet 1 of 4)

The PCB receives +10 volts unregulated and 25
VAC from the power supply chassis. The +10 volts is
developed off-board and regulated by the LM323 to a
stable +5 volts DC. This +5 volts DC is distributed
throughout the board to power all circuits except the
audio output. The 25 VAC input is rectified through
diodes CR4 and CRS, filtered by capacitor C74 and sup-
plied to the audio output circuit as unregulated +18
volts. This 18 volts is regulated by a three-terminal
device 7812 (Q8) to develop +12 volts DC. The 25 VAC
is also rectified through diodes CR2 and CR3, and
regulated to —5 volts DC by the 7905 (Q7).

At the top of the PCB, most of the wide traces are
DC ground. On the back of the board the wide trace
along the long end of the PCB is +5 volts DC.
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C. CRYSTAL-CONTROLLED
OSCILLATOR AND
TV SYNC GENERATOR
(See Figure 4-4, Sheet 1 of 4)

The crystal-controlled oscillator generates a 12Mhz
clock frequency (specifically 12.096 Mhz) that is used to
produce all of the operating frequencies required of the
game PCB.

The oscillator output (12 Mhz) is divided by the
divide-by-two circuit to develop two 6 Mhz signals
(designated as 6 Mhz and 6Mhz). The horizontal sync
counters H1 and )1 are driven at 6 Mhz, which provide
horizontal synchronizing pulses 1H through 256H. The
HBLANK and HSYNC signals are developed in flip-flop
K1. HSYNC is the clock input for the vertical counters )2
and K2 that provide the vertical synchronizing pulses IV
through 128V. VBLANK AND VSYNC are developed by
a specially coded ROM (read-only memory), K3.

The horizontal and vertical synchronization signals
are used to produce a TV monitor raster made up of 252
horizontal lines at a frequency of 15,750 Hz (256H). Syn-
chronized with line 0 is a vertical blanking pulse that oc-
curs for the duration of 22 more horizontal scans follow-
ed by 240 lines of active video. The resulting total is 262
lines per frame.

D. MICROPROCESSOR CLOCK
(See Fignre 4-4, Sheet 2 of 4)
The microprocessor clock 0 is a result of the
PCLOCK signal —generated by 2H. The 2H bit is shifted
by a 16-bit shift register comprised of devices M7 and L7,
at frequency of 12 Mhz. On the Q10 output of device L7
(pin 5) the PCLOCK clocks a divide-by-two circuit (B5)
which enters the MPU chip (B4) on pin 37 @0.

A PCLEAR signal insures that ®0 has the proper
phase relationship with the ROW/COL, MEMCAS and
MEMRAS signals generated by the 16-bit shift register
M7 and L7.

E. MICROCOMPUTER

The microcomputer consists of read-only memory
(ROM), random-access memory (RAM), and the
microprocessor.  The microprocessor controls the
microcomputer operations through a 16-bit address bus
that addresses the program ROMSs. Address lines ABUSO
through ABUS12 are multiplexed with the data signals to
address the dynamic 4K RAMs. An 8-bit bi-directional
data bus provides a path for transferring data between



the microprocessor and the various memories. A special
watchdog circuit makes certain that the microcomputer
functions properly.

Address lines ABUSO through ABUS12 are buffered
to eliminate signal loading. These buffered address lines
address the program ROMs (C/D2, D/E2, E2, C/D3, D/E3
and E3 for the -01 version and A2, B2 and C2 for the -02
version). The direct non-buffered address lines from the
microprocessor are A13-A15.

F. MICROPROCESSOR
(See Figure 4-4, Sheet 2 of &)

The 6502 microprocessor (B4) is externally clocked
at @0 by the Q output of latch B5 on each PCLOCK
pulse. The 90 clock also generates the 02 and 02 output
clocks of the MPU.

The 6502 is a 64K-bit address-memory-mapped
microprocessor device consisting of a 16-line address
bus (ABUSO-ABUS15) and an 8-bit bi-directional data bus
(DO-D7). The NMI is the only interrupt signal other than
the direct reset input from the watchdog counter. When
the RESET input goes low, the program counter is reset
and started at a meaningful address.

To better understand the microprocessor (MPU)
refer to Table 41 for a complete description of the data,
address and control signals to the MPU. Only those con-
trol lines used are discussed.

G. MICROPROCESSOR
WATCHDOG
(See Figure 4-4, Sheet 2 of 4)

Watchdog is an external monitoring system that
resets the program execution back to its initial se-
quence. This is accomplished by a watchdog statement,
incorporated into program memory, that results in a
WATCHDOG RESET pulse at the output of the address
decoder.

The watchdog circuit is a 7490 counter. In normal
operation the circuit is pulsed once each TV picture
frame by the VBLANK pulse. If nine frames occur
without a WATCHDOG RESET pulse, the counter resets
the microprocessor. This prevents random electronic
static from upsetting the game operation. The power-on
circuit or the hardware for reset presets the counter,
which in turn initializes the microprocessor and starts
the attract-mode sequence.

H. PADDLE CONTROL
(See Figure 4-4, Sheet 1 of 4)

The paddle control is a linear clutched pot which is
connected to the inverting input (pin 6) of comparator
device K6. The control functions as the variable input to
an analog-to-digital (A/D) converter circuit comprised of
devices Q10, Q11, K6, Q3, M6 and |3.

A positive voltage ramp is generated by one-fourth
of device K6 (pin 10) when FET Q10 is switched on by

TABLE 41 Microprocessor Input/Output Signal Descriptions

Signal Name Function

DO-D7

AQ-A15

RESET

Z|

Riw

$2

These sixteen lines are uni-directional MPU address lines
to supporting memory (i.e., RAMs and ROMs) and I/O.
This input line, when low, resets the MPU from either a
power down or a high-going QD output from the watch-
dog counter. The contents of locations FFFC/FFFD in
memory are loaded into the MPU program counter to
point the start of a reset sequence.

This input when going low indicates a non-maskable in-
terrupt sequence. After the MPU concludes the current
sequence, it will then proceed to the NMI sequence.

System clock input.

This output is the Read and Write signal line which indicates
the direction of the .data transfers on the MPU data bus.

MPU system clock output.

Avalanche
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VBLANK pulse. When Q10 switches off, the voltage at
pin 10 of K10 begins to rise as the capacitor C46 charges.
This voltage continues to rise for the duration of the
frame.

The voltage ramp is then buffered by voltage
follower K6 (pin 12) finally to enter the non-inverting in-
put of K6 (pin 5). As the paddle is moved, the wiper
voltage of the 5K ohm pot varies from +5 volts to 0
volts; therefore the voltage at pin 6 varies accordingly.
The voltage at K6 pin 5 is the result of the synchronous
VBLANK pulse. The VBLANK pulse occurs at every ver-
tical retrace for a duration of approximately 1.4 Msec
everytime throughout the game.

When the paddle control wiper and the ramp
voitage to the comparator (K6) cross, a pulse is
generated that clocks the 8-bit latch J3. This device lat-
ches the eight inputs 1V to 128V corresponding to the
time the clock input is pulsed by comparator K6. The
outputs of J3 (D0-D7) are then read by the
microprocessor during an IN2 pulse. This data is effec-
tively the digital conversion of the analog pot voltage.

I. RAM MEMORY
(See Figure 4-4, Sheet 3 of 4)

The game memory consists of a 64K-bit dynamic
RAM memory. This memory is comprised of sixteen
4,096 x 1bit (4Kx1bit) dynamic RAM devices, located at
A6-J6 and A7-J7. These sixteen RAMs are then divided
equally into groups of eight. Each group of eight may be
selected individually by the 4KCS1 or 4KCS2 chip
selects. The byte serial data RAM inputs (DBUSO-
DBUS7) are buffered data bus out lines which originate
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from the microprocessor data bus outputs (D0-D7). Ad-
dress information is strobed into the ROM memory ad-
dress by the MEMCAS and MEMRAS signals. The data is
permanently stored in memory by the low-going
MEMWE Signal.

The data outputs (RAM 0-7) of each group of eight
are both tied together. Parallel RAM 0-7 lines are con-
verted to serial data (video signal) by shift register E5.
These lines are connected to the microprocessor bi-
directional data bus lines via the tri-state gates F5 and
H5 when enabled by a RAM READ pulse.

J. ROM MEMORY
(See Figure 4-4, Sheet 4 of 4)

The ROM memory permanently contains program
data such as the score display, audio level, “rock”
display pattern and self-test routines. The ROM devices
are programmed by Atari, Inc. and are field replaceable.

K. VIDEO
(See Figure 4-4, Sheet 3 of 4)

The composite video signal is generated by the out-
put of RAMs A7 through }7 and A6 through J6 (Figure
4-4, Sheet 3 of 4). The parallel video data (DOUT) of
each RAM is tied to an 8-bit parallel-to-serial shift
register E5. The serial output RAM data is switched to a
positive or negative video signal by Exclusive OR gate
K5. The video signal is then clocked into the M1 latch
by the 6Mhz clock signal. Each time a COMP BLANK
signal occurs low, it resets the M1 latch (Figure 44, Sheet
1 of 4). The video signal is held low until the COMP
BLANK signal returns to a high. This allows the M1 latch
to blank the video signal.
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The purpose of this chapter is to provide you with
the necessary information for ordering replacement
parts for the Avalanche game.

When ordering parts from your distributor, give the
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