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a. new parts

The Lunar Lander™ game has five new Atari parts. If
you have worked on Atari video games in the past, then
you should be aware of these important differences. The
new parts are:

® Power Supply Assembly. It covers a wider voltage
range than before, has higher reliability, a smaller overall
size, and all fuse numbers and fuse amperages are mark-
ed directly on the metal chassis.

e Game PCB Circuitry and TV Monitor. Most video games
to date have used the raster scan method of display. This

Lunar Lander ™




game uses vector generation with X and Y axes to allow
greater contrast, a greater number of moving objects on
the screen, and lines at any angle can be “drawn” on the
screen.

® Thrust Control. This new design realistically simulates ap-
plying engine thrust.

® Regulator/Audio PCB. Most of the heat-producing com-
ponents have been moved off the game PCB and onto
this smaller board, so the parts will not be prone to a
higher rate of failure.

® New Speaker Arrangement. A larger loudspeaker install-
ed in an enclosed wood compartment provides better
bass response for the sound. Throughout this manual
and illustrated parts catalog, wherever one of these five
new parts is mentioned, you will see this symbol in the

page margin:w
b. game inspection

This new game is ready to play upon removal from the
shipping carton. However, your careful inspection is
needed to supply the final touch of quality control. Please
follow these steps to help us insure that your new game was

delivered to you in good condition.

NOTE

front cover. Please mention this number whenever
you call your distributor for service.

e. Carefully slide the PCB back into its slot in the
game cabinet and secure with the two screws at the
board’s edge closest to you.

f. Plug the edge connector back onto the PCB.
DON'T FORCE IT. The connector is keyed so it
will only go on in the proper orientation. A re-
versed edge connector will damage the PCB.

WARNING

To avoid possible unpleasant electrical shock,
do not touch internal parts of the video monitor
with your hands or metal objects held in your
hands. Check the monitor chassis mounting
hardware only.

Do not plug the game in yet!

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

2. Unlock and open the rear access panel of the cabinet
and inspect the interior of the game as follows:
a. Check that all plug-in connectors {(on the game
hamess) are firmly seated.
b. Remove the game printed circuit board (PCB) as

follows:

e Remove the screws at the edge of the PCB closest
to you.

e Unplug the edge connector carefully. DC NOT
BEND THE PCB.

e Slide the PCB out of its slots.

c. Vernfy that all integrated circuits (ICs) are firmly
seated in their sockets or soldered in place. You
should eliminate any foreign material such as locse
bits of wire or solder splashes that could cause un-
wanted conductive paths.

d. Note the location of the game’s serial number—it is
on the metallic label in the upper left comer on the
back of the cabinet. A serial number {(not necessar-
ily the same one) also appears in the comer of the
back side of the game PCB that is between the two
edge connectors. A drawing of this is on the inside
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3. Check all major subassemblies such as the power sup-
ply, loudspeaker (which contains powerful magnets
that will attract small metal items—remove these
items), and all player-operated controls and switches.
Check that the video monitor is securely mounted;
tighten the hex nuts below the monitor shelf as
necessary.

¢. voltage selection

Table 1 Installation Requirements

Power 110 VAC, 60 Hz (nominal),
175 watts
OR
220 VAC, 50 Hz (nominal),
175 watts
Temperature 0 to 38°C (32 to 100°F)
Humidity Not over 95% relative
Space Required 65 x 79 em (25%2 x 31 in.)
Game Height 184 cm (72Y2 in.)

Before plugging in your game, make sure that the voltage
selection plug on the power supply is correct for your loca-
tion’s line voltage. Check the wire color on the plug and see
if it is correct per the list below.

Line Voltage Range Voltage Selection Plug Color

90-110 VAC Violet
105-135 VAC Yellow
200-240 VAC Blue
220-260 VAC Brown
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Figure 1 Power Supply

d' II'ItEI"OCk and pnwer unIOff switches have been installed (see Figure 2). One is located
1 behind the rear access panel and one is behind the coin
SWItCh door. These switches remove all the AC line power from the

To minimize the hazard of electrical shock while you are game circuitry when a door is opened.

working on the inside of the game cabinet, two interlock Check for proper operation of the interlock switches by
performing the following steps:

1. Unlock and open the rear access panel and the coin
door.

2. Plug the AC line power cord into an AC outlet.

3. Set the on/off switch to its on position.

4. Close the rear access panel and coin door. Within ap-
proximately 30 seconds after closing the panel and
door, the TV monitor should display a picture (the
game lighting should light immediately).

5. Slowly open the rear access panel. The TV monitor
picture should disappear and the game lighting should
go off when the panel is opened to approximately 2.5
cm (1 inch). Close and lock the rear access panel, and
repeat this step with the coin door.

Lunar Lander™ 3
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Figure 2 Location of Interlock and Power On/Off Switches
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VOLUME CONTROL
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TURN CLOCKWISE
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Figure 3 Location of Self-Test Switch and Volume Control

N

RN
m/mw‘f‘%,\;_.:
S

\[ it ;
/

6. If the results of step 5 are satisfactory, the interlock
switches are operating properly. If the TV monitor and
game lighting don’t go off as described, check to see if
the corresponding interlock switch is broken from its
mounting or stuck in the on position.

e. self-test procedure

This game will test itself and provide data to demonstrate
that the game’s circuitry and controls are operating properly.
The data is provided on the TV monitor and the game
speakers: no additional equipment is required.
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Part of the self-test includes a test of the volume level and by tripping the coin switch wire merely to change the

a display of the operator-selected game options. Therefore, volume level during game play.

we suggest you run the self-test anytime you need to adjust

the volume or change the options. Besides, this method will To begin the self-test, follow the instructions outlined in
eliminate an inaccurate coin count, which would be gotten Table 2.

Table 2 Self-Test Procedure

Preliminary: With power on, slide self-test switch towards rear of cabinet or on (see il-
lustration). This switch is located on a metal bracket just inside the coin door. Game
advances through all tests automatically, except when it fails in Test 1 or 2. In such a
case, it will stop wherever it finds a failure. Lunar Lander will not be able to finish the
self-test procedure until the defective RAM(s} is replaced.

Name of Test/ Result if Test Passes Result if Test Fails

Instructions

1. Zero Page RAM Test Select and Start switches light and stay Screen stays blank and never displays
lit. Screen is biank. any characters of Test 3.
Two short medium-high beeps are One or both beeps are very high pitch
sounded (3000 Hz). (6000 Hz}, meaning bad RAM(s).

1st beep very high = bad RAM at
location D2 on

game PCB
2nd beep very high = bad RAM at
location E2
2. Vector Generator Four long medium-high beeps are One or more of the beeps are very high
(Screen) RAM Test sounded (3000 Hz). pitch (6000 Hz), meaning a bad vector

generator RAM.

1st beep very high = bad RAM at M4
2nd beep very high = bad RAM at R4
3rd beep very high = bad RAM at N4
4th beep very high = bad RAM at P4

3. ROM Test ROM OK appears in upper left comer & is displayed in upper left comer of
of screen. screen, indicating bad or missing ROM
at location N/P3 or PROMs at locations
K4 and L4.
OR

One or more numbers O thru 27 will be
displayed, indicating a bad ROM or
PROM: see Identification of Faulty ROM
Chips list on page 8.
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Name of Test/
Instructions

Result if Test Passes

Result if Test Fails

4. Option Display

Option settings are displayed in center
of screen, as shown in photograph
above.

The first line shows one of 8 different
numbers (see Option Switch Settings list
on page 10) or an “X” to indicate free
play setting. Message will be in one of
four available languages.

The second line shows the right coin
mechanism factor — it will be 1, 4, 5,
or 6.

5. Thrust Control Test
Push thrust control
slowly towards rear

of game.

The third line shows two characters:
they should increase. “Flickering”
numbers while control is at rest are
unimportant and should be ignored.

Two characters don't change at all, or
skip numbers, indicating a dirty potentio-
meter. Decreasing numbers as you push
control means harness wires have been
reversed. Thrust control at rest and
numbers changing rapidly indicate
hamess wires are loose.

6. Lamp Audio, and
LED Test

Four mission select lamps light sequen-
tially from right to left. (Instructions
lamp is always lit.)

Engine thrust sound increases with each
light from right to left. With Training
Mission light on, you'll hear instead the
crash sound. Now adjust volume for
your location.

Between the end and beginning of the
four-light sequence, both Select and
Start switches go on in unison for a
moment.

One or more lights won’t go on, indi-
cating a defective light bulb.

No engine thrust or crash sound means
volume control too low, a defective
speaker, loose speaker wires, or a pro-
blemn in the audio circuitry.

One or both of the Select and Start
switches do not flash on, indicating bad
LED switches or loose harness wires.

7. Switch Test

Press each of these

switches:

® 5 LED switches on
control panel

® 2 coin switch
trip wires

® slam switch on
coin door

High beep is sounded for each change
in switch state, i.e., a push and release
should produce two beeps.

No beep indicates a defective switch or
loose hamess wires.

Slide the self-test switch towards the front of the game or off. Note that using the self-test
will cause all the numbers at the top of the screen to reset to zeroes.

Lunar Lander™ 7




Identification of Faulty ROM Chips

Display During -01 P.C. Boards Alternate -01 P.C. Boards -02 P.C. Boards
Self-Test {PROMs) {PROMs) (ROMs)
= ==
1 035176-01
3 K4 034599-01
0 035177-01 R3
2 L4
' 035174-01
X K4 034598-01
035175-01 N/P3
L4
9 034600-011
11 K4 034597-01!
8 034601-01¢ M3
10 14
13 034579-xx F2 034592-xx
15 034580-xx 12 F2 034572-xx
12 034587-xx H1 034596-xx F1
14 034588-xx M1 H1
17 034577-xx H2 034591-xx
19 1034578-xx M2 H2 034571-xx
16 034585-xx J1 034595-xx D/E1
18 034586-xx N1 J1
21 034575-xx J2 034590-xx
23 034576-xx N2 J2 034570-xx
20 034583-xx Kl 034594-xx C1
22 034584-xx P1 K1
034573-xx K22 034589-xx2
No display 034574-xx P22 K2 034569-xx2
at all 034581-xx L1°? 034593-xx? B1
034582-xx R1? L1

IThese chips contain only the French, German and Spanish messages. If the game is to be

operated in the English language, you do not need to replace them. In fact, they may not
even be supplied on a printed circuit board intended for use only in English-speaking
areas. Thus in such a case you should ignore the 8§ 9 10 11 “bad” ROM message.

ZROM or PROMs must be in place for self-test to work.

-xx after some of the part numbers above means that the chip can be either an -01 or
-02 version. The difference between the two versions is in the operator option switch
settings. First note what part numbers and versions are stamped onto the ROMs on
your PCB; then refer to page 10 in the manual for the switch settings that correspond

to your version.

8 Lunar Lander™
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Figure 4 Location of Operator Option Switch

Option Switch Settings

To change the toggle positions of the switch assembly, you need not remove the
PCB. The switch, usually colored blue, is easily accessible when the PCB is left
mounted in place. Unless you are a qualified technician, do not furn any of four ad-
justments knobs near the PCB’s edge connector.
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Your game will contain either of two different sets of program ROM/PROM chips. Check your
game PCB to see which suffix is stamped after the part numbers on these chips (-01 or -02).
Then refer to the appropriate table below to determine your game’s option switch settings.

Option Switch Settings with -01 ROMs on Printed Circuit Board

Switch settings of 8-Toggle DIP Switch
(located at position P8 on the game PCB)

8 7 6 5 4 3 2 1 Results
On | On 450 fuel units per coin
On | Off 600 fuel units per coin
Off | On w 750 fuel units per coin  $
Off | Off - 900 fuel units per coin
8 off Free play
8 On Coined play as determined by toggles 7 & 8 §
Off Off * German instructions on screen
Off On *Spanish instructions on screen
Q On Off *French instructions on screen
s On } On English instructions on screen  $
) - -
z Right coin mechanism (as you face the game) registers:
= On | On 1 credit per coin  $
On Off 4 credits per coin (Left coin mechanism always
Off On 5 credits per coin registers 1 credit per coin)
Off Off 6 credits per coin

Option Switch Settings with -02 ROMs on Printed Circuit Board

Switch Settings of 8-Toagle DIP Switch
(located at position P8 on the game PCB)

8 7 6 5 4 3 2 1 Results
On On On 450 fuel units per coin
On Off On 600 fuel units per coin
Off | On On 750 fuel units per coin  $
Off | Off On 900 fuel units per coin
On On Off 1100 fuel units per coin
On Off Off 1300 fuel units per coin
Off | On Off 1550 fuel units per coin
Oft Off Off 1800 fuel units per coin
Oft Free play
On Coined play as determined by toggles 8, 7, and 5 $
Off | Off * German instructions on screen
Off | On * Spanish instructions on screen
On | Off *French instructions on screen
On | On English instructions on screen  $
Right coin mechanism (as you face the game) registers:
On On 1 credit per coin  $
On Off 4 credits per coin (Left coin mechanism always
Off On 5 credits per coin registers 1 credit per coin)
Off Off 6 credits per coin

*IMPORTANT: When changing instruction language switches, the six phrases at the top of the screen will remain in the
previous language; only the FUEL UNITS PER COIN phrase will change immediately. When the lander ‘crashes’ {in the at-
tract mode) the language will reset completely. In free play, the language will reset when the start button is pressed.

$ indicates settings made at the factory and/or recommended settings

10 Lunar Lander™



game play

N

Lunar Lander™ is a one-player coin-operated electronic
game that simulates landing a manned spaceship on the
moon. Various video-display phrases indicate score, time
elapsed during this landing mission, fuel units consumed,
altitude above the moon, and horizontal and vertical speed.
The fuel consumption and both speed readings are impor-
tant for the player to determine how to land the craft.
Realistic engine rumble and crash sounds accompany game
play. A high beep wams of an almost-depleted fuel supply,
whereupon players can add coins to automnatically extend
the game and “fill up” their fuel tanks. Depending on the
quality of the landing or the crash, various messages are
displayed on the screen.

The Lunar Lander game has four basic modes of opera-
tion: attract, ready-to-play, play and the self-test. The attract
mode starts after power-up, after the play mode, or after the .
self-test. It ends when a coin has been inserted into either :
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coin slot. The ready-to-play mode follows the attract mode
and begins after a coin has been inserted. It ends with the
pressing of the LED start switch.

The play mode begins immediately after the ready-to-
play mode, when a player presses the start switch. (The
game does not automatically start after a certain time has
elapsed, i.e., pressing the start switch is the only way Lunar
Lander will begin the play mode.) The self-test is a special
mode used for verifying proper game operation. It begins
with the self-test switch set to on, and ends when the switch
is set to off.

a. attract mode

The attract mode is specifically programmed to attract
potential players by displaying the basic sequence of game
play. The lander module flies horizontally across the screen,
drifting slowly towards the bottom right corner. At the end it
“crashes” into a canyon wall. (The actual slow-motion ex-
plosion is not displayed, though, as an incentive for players
to try out the game.)

The sequence is reset, and a new landscape panorama is
displayed. The center of the screen displays the message IN-
SERT COINS and xoc FUEL UNITS PER COIN in English
or one of three foreign languages. The previous game score
is displayed after the word SCORE for player encourage-
ment.

b. ready-to-play mode
This mode starts when either coin switch is activated by a
coin. The messages SELECT OPTION, PUSH START and

xoxx FUEL UNITS appear on the screen until a player
pushes the LED start switch.

c. play mode

Similar to the attract mode, actual game play begins with
engine rumble and the lander drifting towards the bottom

12 Lunar Lander™

right corner of the screen. Horizontal and vertical speeds are
constantly displayed, including two arrows to show horizon-
tal and vertical directions of travel. Altitude is measured in
distance above the surface of the mountain — not above
“sea level”. The screen also shows time in actual seconds,
representing time elapsed in the current mission.

The scoring system gives 50 points for a good landing,
plus 50 fuel units as a bonus. A hard landing earns only 15
points, and a crash earns 5 points. A crash happens when
the vertical speed exceeds 15 and the horizontal speed ex-
ceeds 31. The number displayed after SCORE is cumulative
of all landings made in the current game. The point scores
for a good or hard landing can be greatly increased by lan-
ding on an area with a flashing multiplier, for example 2X or
5X. Thus, a good landing on the very narrow 5X site would
give that player 250 points.

As already mentioned in Chapter 1, the operator can
select from up to eight different settings for fuel units — 450,
600, 750, 900, 1100, 1300, 1550 or 1800 fuel units per
coin (free play is also available). As the lander module flies
over the landscape, it approaches the mountains and a lan-

ding site. At a certain point near the mountains, the game

“zooms in” for a close-up view of the landing zone.

If the player realizes the speed is too fast and the landing
looks hopeless, he or she can press the ABORT button on
the control panel. This will give the lander extra thrust and
make it fly upwards at top speed. The abort feature does
consume 120 to 180 fuel units, though, as a disincentive to
overusing it. If the ABORT button is pressed too late,
however, a crash cannot be avoided.

The four levels of mission difficulty are determined by the
player and can be changed at any time during the game or
the ready-to-play mode. The differences between the four
are printed on the mission select panels and are self-
explanatory, except perhaps rotationai momentum. This
feature causes the lander to tumble around when either
ROTATE button is pushed. The longer either button is held
down, the faster the lander module will spin in that direc-
tion. The player gains control of the lander by pressing the
other ROTATE button for the same amount of time.



maintenance

and
adjustments

Due to its solid-state circuitry, this Atari unit should re-
quire very little maintenance and only occasional adjust-
ment. Information given in this chapter and elsewhere in
this manual is intended to cover most servicing situations
that may be encountered at the game site. The procedures
given are in sufficient detail to be understood by a person
with moderate technical background.
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The exterior of the game cabinet and the three acrylic
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 any of the acrylic panels, because any dust can
scratch the surface and result in fogging the plastic.

b. fuse replacement

This game contains six fuses—all on the power supply
assembly (not including the TV monitor fuses). Replace
fuses only with the same type as listed below. See the
Electrohome TV monitor manual for the monitor fuse data.

F1, F2, F3 7-amp. 250V 3AG slow-blow glass
cartridge-type fuse
F4, F5, F6 3-amp. 250V 3AG slow-blow glass

cartridge-type fuse

The metal power supply chassis is marked with all six fuse
numbers and their amperages. Figure 16 shows the power
supply in detail, including top and bottom views.

c. control panel access

Prior to repairing or replacing any component on the
control panel or prior to removing the TV monitor, unplug
the game. Then open the coin door.

Reach through the opening and remove all four sets of
wing nuts, split lock washers, and flat washers, located on
the underside of the control panel (see Figure 5). The two
carriage bolts closest to the front of the game will come out
of the control panel; at this point in the procedure the rear
two bolts are left as installed.

Lift up on the control panel and tilt it towards you. Be
sure that the acrylic TV monitor shield does not fail on you.
The top edge of the control panel acts as a retainer strip for
the shield: once the control panel is opened, the shield is
free and could slide out under its own power.

1. LED Switch Replacement

The light-emitting diode (LED) switches on the control
panel have a very low failure rate. In case a switch should

ever be suspect, first test it per the description that follows.
To replace the switch, refer to Figure 5.

1. Remove the wires from the suspected switch.

2. Set multimeter to ohms scale. Set ohms scale fo R x
1, then zero the meter.

3. Connect multimeter leads to appropriate LED switch
contacts. (See Figure 5 for designation of switch con-
tacts and meter lead placement.)

4. Check contacts (push and release the switch button) for
closed and open continuity.

5. If the contacts do not operate sharply or always remain
closed or open, then replace the LED switch as out-
lined in Figure 5.

2. Mission Select PCB Lamp Replacement

With the control panel open, be sure power is turned off.
Unplug the hamess connectors closest to this PCB. Care-
fully remove both cross-recessed screws plus the four fiber
washers used to mount the board. Replace any of the
burned-out lamps. (See Figure 5.)

To re-install the board, be sure the edge with the hamess
wires faces down towards the floor. Place a fiber washer on
either side of the board’s mounting hole, insert each screw
and fasten the board down onto the wood framework of the
control panel. Re-plug the .hamess connector together

again.

3. Thrust Control Maintenance and Repair

To maintain this control, you will only have to lubricate
the nylon bearings and the springs approximately every
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MISSION SELECT PCB

THRUST CONTROL ASSEMBLY

LED SWITCH TESTING

ggx&%':.' LIGHT-EMITTING
DIODE (L.E.D.)
j CONTACTS

|

{N.O)CONTACT
NORMALLY

NORMALLY OPEN

CLOSED
{N.C.)CONTACT
L.E.D SWITCH:
TO REMOVE TURN
COUNTERCLOCKWISE
* Remove all wires from the faulty switch. |
¢ Turn the switch counterclockwise white N.O.
hoiding the cone-shaped nut on the out- o—
side of the control panel. SINGLE-POLE DOUBLE-THROW (SPDT)
¢ Instail 2 new switch using the reverse SWITCH WITH INTERNAL LED
procedure.

* Raconnect the harness wires.
Figure 5 Opening and Removing Parts

from the Control Panel
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2500 credits or $625 in income eamed. The number of
credits can be read off the coin counter, located on the coin
door. For the thrust control, use only a small amount of
Dow Silicon Grease Type 14770-79, Atari part no.
78-1708. Refer to Figure 6 for exactly where to lubricate the
thrust control.

Lubricate Springs. Open the conirol panel and be sure
the game’s power is turned off. For lubrication you do not
need to remove the whole thrust control assembly. To lube
the springs, remove both by slipping them sideways off the
ends of the pins. Then apply a small amount of the Dow
silicon grease to the two outer recessed grooves on each pin
that holds the springs. (See the heavy arrows in Figure 6.)

Lubricate Nylon Bearings. The large pin that is pro-
tected by white nylon bearings must be removed before

you can lubricate it. First remove the two springs, then
the Allen-head screw and split lock washer in the center
of the handle. While holding the control's handle,
carefully pull out the pin that rides on the bearings. Be
aware that the flat white washers may fall onto the control
panel as you remove this pin. Now apply grease only
where the bearings normally ride. Reassemble the han-
dle, pin, screw and washers in reverse order.

Repairs on this control, if any, would probably be replac-
ing a broken spring or potentiometer, or trading/replacing
neoprene stops that have become dented. Replacing
springs has already been explained above.

Potentiometer Replacement. To determine if the poten-
tiometer is defective, run the self-test (see Table 2). If the
numbers displayed on the screen are in erratic sequence as

v = LUBRICATE HERE ONLY
WITH DOW SILICON GREASE
TYPE 14770-79 (ATARI
PART NO. 78-1708).

Figure 6 Thrust Control Lubrication
and Repair
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you move the handle slowly forwards and backwards, then
the pot is bad. Simply remove the hamess wires on the pot,
then remove the hex nut and flat washer that mount the pot
on the black metal bracket. Slide the pot out sideways and
replace it with a new one. Note that this potentiometer
has been madified to include a tiny pin: an off-the-shelf
pot cannot be used for this game! Replace with Atari part
no. A034117-01.

Neoprene Stop Replacement. The neoprene stop most
likely to wear is that on which the handle sits when in its rest
position. The lifespan of this stop can be increased by
trading it with the other stop. To trade or replace the stops,
remove the E-rings at the ends of the pins. Pull the pins out
sideways and replace the stops.

Disassembie in the
order indicated

Thrust Control Remoual. If you ever need to remove the
entire thrust control assembly from the game, be sure the
power is tumned off first. Remove the hamess wires on the
potentiometer. Then remove the four sets of hex nuts, split
lock washers and carriage bolts from the thrust control
assembly. Lift the control and its black plastic cover out of
the control panel. (See Figure 5.)

d. tv monitor replacement

If you should need to service or replace the Electrohome
X-Y monitor, you must first remove it from the game
cabinet. Follow the instructions below, and refer to Figure 7.

Figure 7 TV Monitor Removal
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. Open the control panel as described in Section C,

Control Panel Access. Be sure the game is unplugged
from its wall outlet!

CAUTION

High voltages may exist in any television unit,
even with power disconnected. Use extreme
caution and do not touch electrical parts or the
TV yoke area with your hands or with metal ob-
jects in your hands!

. Remove the acrylic TV monitor shield by sliding its

lower edge out.

. Working up from the bottom side corners, carefully

pry loose the two side flaps of the black cardboard
bezel. {A 4-inch strip of double-sided adhesive tape is
centered behind both side flaps, flush with each edge.)
Remove the bezel.

. Open the rear access panel and unplug the following

two TV monitor harness connectors: each one is a
6-pin connector on the TV’s PCBs.

. Remove the four sets of carriage bolts, flat and split lock

washers, and hex nuts that hold down the metal TV
chassis.

. Carefully slide the TV monitor chassis out the front of

the game.

e. printed circuit board

replacement

You may wish to remove the game printed circuit board

(PCB) or the Regulator/Audio PCB for service or inspec-
tion. To do this, refer to Figure 8 and proceed as follows:

1.
2.

Open the rear access panel.

Locate the securing screws and fiber washers that hold
down the PCB in its slots, and remove them. (The game
PCB has two, the Regulator/Audio PCB has one set of
this fastening hardware.)

. Unplug the edge connector or the three small harness

connectors; then carefully slide the PCB straight out of
its slots. Be careful not to twist the board, as this may
loosen connections or components.

Replace or repair as required.
Reinstall the PCB, making sure that the connectors are
properly plugged in. Note they are keyed to fit on only

one way, so if they don't slip on easily, don't force them!
A reversed connector may damage the game.
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REGULATOR/
AUDIO PCB

LUNAR LANDER
GAME PCB

Figure 8 Removing Printed Circuit Boards

6. Replace the securing screws and fiber washers in the

PCB.

. Close and lock the rear access panel.
. Check that the operation of the game is correct and per-

form the self-test. This is especially important with any
game when you replace a PCB. Normally the only ad-
justments on the Lunar Lander game PCB are option
switch changes (made on the 8-toggle DIP switch).
Unless you are a qualified technician, do not turn any of
the four knobs near the PCB'’s edge connector.




f. fluorescent tube
replacement

To replace the white fluorescent tube behind the graphics
attraction panel, follow this procedure (see Figure 9):

1. Remove the three Allen-head screws at the top of the
game. They secure the metal retainer for the silk-
screened panel. Remove the retainer completely.

2. Tilt the top of the acrylic panel towards you, then lift it up
and out of the bottom retainer.

CAUTION
If you drop a fluorescent tube and it breaks, it
will explode! Shattered glass can fly 6 feet or
more from the explosion. Use care when
replacing any fluorescent tube.

3. Remove the two grey clips from the fluorescent tube.
Now turn the tube one quarter tumn in either direction.
Remove the tube and both orange clips.

4. Replace with a new tube. If you move games a lot from
one location to another, you should re-use the orange

and grey clips. They provide extra protection against
vibration loosening the tube out of its fixture.

5. Close up the game by following these instructions in
reverse order.

g. speaker replacement

Probably the only cause of speaker failure is an electrical
short or a ruptured cone, but both of these failures are
highly unlikely. If the loudspeaker should ever need to be
replaced, removal is very simple.

Remove the six sets of black Allen-head screws and split
lock washers that secure the speaker grille. Now remove the
four cross-recessed screws that hold down the speaker.
Remove the harness “Fast-On” connectors on the speaker
and replace this speaker.

Note that Lunar Lander™ has an empty area above
the speaker and a smaller hole to the left of the speaker
opening. This arrangement improves the audio’s bass
response: the space enables the engine thrust to have a
realistically deep rumble. Therefore, do not cover up the
left-hand hole with anything other than the speaker grille.

Figure 9 Fluorescent Tube Replacement
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details of
operation

With this manual you received two large sheets that con-
tain the wiring and schematic diagrams for the Lunar
Lander™ game. Sheet 1, Side A, includes an index that
shows the arrangement of these diagrams. The diagrams in-
clude information that explains the functions of the circuits
and defines where the inputs are from and where the out-
puts go. We hope these larger schematics solve the pro-
blems some technicians were experiencing with the smaller
diagrams in our previous manuals. By putting them on large
sheets, we were able to make them much easier to read, as
well as maintaining smoother continuity from one circuit
function to another.

Lunar Lander™
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a. description of an x-y game

As stated on the front cover of this manual, this is Atati’s
first X-Y game. What's the difference between an X-Y game
and Atari's previous games? To answer this, let's first discuss
our previous games.

1. The Raster-Type Game

All previous Atari video games utilized a raster-scan
monitor. These games contained a monitor that internally
produces signais that scan the beam across the face of the
picture tube screen. The beam, as in your home TV, starts
at the top left comer of the screen, moves horizontally
across to the right of the screen, tumns off, moves down a lit-
tle while returning to the left of the screen, turns on, and
again, moves to the right of the screen. This is repeated until
the beam reaches the bottom right corner. The beam is then
turned off while it is moved all the way back to the top of the
screen, then the process is repeated over and over. The
result is many horizontal lines (240 lines is typical in our
raster games) on the surface of the screen, scanned so fast
that the screen appears to be lighted all the time.

In these games, the game PCB electronic circuitry is syn-
chronized with the beam and turns the beam on and off, as
required to produce the appropriate game video.

2. The X-Y-Type Game

This type of game utilizes a monitor known as an X-Y
monitor. In the X-Y game, the first thing you will notice is
that the picture tube beam is not continuously scanned.
Therefore, the game PCB does not contain a standard sync
circuit. Instead of the beam being internally controlled by the
monitor, the game PCB controls the location of the beam at
all times. As in the raster-scan monitor, the yoke of the X-Y
monitor deflects the beam. The picture of the X-Y game is
produced by drawing vectors on the surface of the monitor
screen. This is done by the vector generator circuitry of the
game PCB. This circuitry locates the beam in steps. There
are 1024 steps for the horizontal location of the beam, and
768 steps for the vertical location. Therefore, there are
786,432 resolution bits (768 x 1024) on the surface of the
X-Y monitor screen. Since our typical raster-scan game has
only 61,440 resolution bits (256 line bits x 240 lines), the
X-Y game is capable of developing a picture with much
finer detail.

The vector generator draws vectors on the monitor by
turning the beam on while deflecting the beam horizontally
and/or vertically. An increase of the horizontal deflection
current moves the beam to the right. Decreasing this current
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moves the beam to the left. Increasing the vertical deflection
current moves the beam up. Decreasing this current moves
the beam down. Increasing both deflection currents
simultaneously at the same rate results in a vector that
slopes upward and to the right at a forty-five degree angle.
By controlling the amount of horizontal and vertical deflec-
tion current, the vector generator is capable of “drawing” a
line between any two given points on the monitor screen.

The X axis output of the vector generator is the horizontal
axis of the monitor, while the Y axis is the vertical. The Z
axis output of the vector generator controls the brightness of
the beam. Without the brightness control, a short vector
drawn in the same amount of time as a long vector would
result in the short vector being brighter than the long vector.

b. game wiring and power
distribution

The wiring diagram for the Lunar Lander game is located

on Sheet 1, Side A, of the large sheets that came with this

manual. Included on this sheet are the schematics for the

power supply, Regulator/Audio PCB, Mission Select PCB,
and coin door.

Figure 10 of this manual shows the disiribution of the power
of this game.

¢. description of electronic
assemblies

The following section describes the electronic assemblies
within the Lunar Lander game. Some of these new designs
are, X-Y monitor, Regulator/Audio PCB, X-Y game PCB,
and Power Supply. For information conceming the X-Y
monitor, please refer to the monitor manual that is included
with the game.

Figure 11 of this manual shows the distribution of signals
of the game.

1. Power Supply

The Power Supply is located on the floor of the game
cabinet. This supply was specifically designed to provide the
voltages required for both raster and X-Y games. Some of

- the features of this new supply include: a new transformer

with greater power output and additional secondary win-
dings; one unregulated DC voltage output, and various AC
voltage outputs; a line filtered AC line input; appropriate
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voltage selection plugs for four differnt ranges of AC line

- voltages; and a bank of fuses located on an easily accessible

.}

. O~

fuse block, with fuse values plainly labeled beside each fuse.
{(See Chapter 1, Section C, for location of power supply
fuses and instructions for the voltage selection plug.)

2. Regulator/Audio PCB

The Reguilator/Audio PCB is the smaller PCB, located
on the left wall (standing in front of the game) of the cabinet.
It was designed for two reasons: 1) to remove high-heat-
producing components from the game PCB, and 2) to pro-
vide better regulation of the +5 VDC logic power for the
game PCB. A description of both the regulator and audio
sections of the PCB is included on Sheet 1, Side A, of the
large sheets included with this manual. The schematic for
the audio section is repeated on Side B of the sheet.

3. Control Panel

The control panel on the front of the game includes the
Lunar Lander Mission Select PCB, Thrust Control, and four
LED pushbutton switches.

The Mission Select PCB contains five #1816 lamps.
Lamp 1, the INSTRUCTIONS lamp, is always on, as it is
connected between +10.3 VDC and two diodes to
ground. The other four lamps are lighted by signals LAMP2
thru LAMP5 from the output of the game PCB. These
lamps are connected between + 10.3 VDC and the collec-
tor of a transistor for each lamp. When the base of a tran-
sistor is low, the associated lamp is off. When the base
voltage goes high, the lamp lights.

The Thrust Control contains a 5K ohm potentiometer
that is connected between + 5 VDC and ground. The wiper
of the potentiometer is connected to the POTIN input of the
game PCB. There is no calibration necessary for this con-
trol.

The four pushbuttons on the control panel each have
light-emitting diodes (LEDs) inside their buttons. The
ROTATE LEFT and ROTATE RIGHT switches are always
lighted. The SELECT and START switches are lighted by
the START/SELECT output signal from the game PCB.
When this signal is high, the LEDs in both the SELECT and
START switches are unlighted. When this signal is low, both
switches are lighted.

4. Game PCB

The game PCB is the larger PCB located on the left wall
of the cabinet. This PCB contains power input regulators, a
microcomputer, audio generator circuit, vector generator
(actually a second microcomputer), and video output cir-
cuit.

a. Power Input and Game Output

The power input circuitry to the game PCB is described
on Sheet 1, Side B, of the large sheets included with this
manual, Also included on this side of Sheet 1 is the
schematic and functional descriptions of the game PCB’s
mission select output, audio output, and video output.

b. The Microcomputer

The microcomputer of the game PCB consists of a
microprocessing unit (MPU), a clock circuit, a power reset
and watchdog counter, NMI counter, address decoding cir-
cuit, program ROM memory, and program RAM memory.
See Sheet 2, Side A of the large sheets for the schematic
diagram and functional descriptions of this circuitry. This
sheet also includes the schematic diagram and functional
descriptions for the player control inputs to the game PCB.

A memory map is included in the address decoding cir-
cuit block of the microcomputer schematic. The memory
map identifies the addresses that the MPU uses to gain ac-
cess to its peripheral circuits. The ones and zeroes in the
ADDRESS column indicate the address necessary for infor-
mation to be passed to and from the MPU. A zero indicates
that the address line is low, and a 1 indicates the line is high.
Blank spaces indicate that it doesn’t matter whether the ad-
dress line is low or high. An A indicates that the address line .
is used as part of the functional address for that particular
peripheral access. In the DATA column, a D indicates that

‘the data line is used to transfer information.

¢. The Vector Generator g

The inputs and outputs of the vector generator circuitry
are defined on Sheet 2, Side B, of the schematic package
with this manual. This circuit is in itself a semi-smart
microcomputer. It receives instructions from the “game”
microcomputer and once instructed what it is to do, it
executes the instruction. When it is finished, it tells the
microcomputer, via the HALT signal from the SINP1
switch input port, that it is through and is waiting for its
next instruction.

All of the picture data on the monitor screen is stored in
the program memory of the vector generator. The vector
generator RAM receives information from the game
microcomputer that tells it what video should be
displayed, i.e., rotation of the lunar lander, amount of
lunar lander thrust, 