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INTRODUCTION

Desert Patrol is a completely solid state video game
which utilizes state-of-the~art semiconductor components.
The game display and logic sequence are generated by three
printed circuit boards. A 23-inch video monitor displays
the game picture, and an advanced sound generation system

adds realistic sounds to complete the environment.

Desert Patrol is a game for one player who controls
an anti-aircraft machine gun. Points are scored by shooting
down the target airplane while successfully avoiding the

falling parachutes.

In this manual you will find a description of the game
sequence of play and an explanation and location of all
game adjustments. There are also sections detailing the
logic of the game and providing troubleshooting assistance

in case of problems.



GAME OPERATION

POWER ON After an initial warm-up period, the game display
will appear on the screen.

a. Various types of aircraft will appear randomly and fly
across the screen.

b. There are six different types of aircraft which will
appear randomly. Each aircraft has its own point value
and speed.

c. In the ground display, a 5 digit high score value of
00000 will appear on the left side. The timer will
display 000 in the middle, and the 5 digit player's
score value of 00000 will be displayed on the right.

a. The words "Game Over" will be displayed above the high
score.

CREDIT Credit is established by inserting one coin (see
game adjustments section for 2 coin credit).

a.  The timer will set to 100.
b. The players score will set to 00000.

GAME START Game Start is automatic after coin is
inserted.

a The player now has control of the machine gun.

b. Game sounds will be evident, including the airplane
engines, jet, explosion, and paratrooper's scream.

¢. The words "Game Over" will disappear from the display.

d. The timer will begin counting down.

GAME ACTION The machine gun can be positioned, aimed, and
fired by the player.

a. Aim and fire the machine gun to hit the aircraft. A
small shot explosion will appear on the screen when the
gun is fired. The machine gun barrels will also move
back and forth.

b. If an aircraft is hit, a large explosion image will be
displayed with an explosion sound. The point value for
that image will be added to the player's score. After
the explosion has been displayed, the image of a man and
parachute will appear and start dropping toward the ground.
The parachute image will swing back and forth as it falls.

c. If the parachute is hit, 1000 points are subtracted from
the player's score. The word "Penalty" appears above the
player's score, and the player loses firing ability for
a short time. The sound of a scream is heard and a
falling man appears where the parachute was. The man will
rotate as he falls to the ground. _

da. The game proceeds until the timer reaches 000. The timer
then stops, and if the player's score exceeds the high
score, the new high score will be displayed. The words
"Game Over" will reappear on the left.



DESERT PATROL MAJOR SECTIONS

POWER SUPPLY The power supply for this board produces
regulated 45 and regulated -12. The line voltage is applied
to the primary of the power transformer through a line voltage
selection switch. The secondaries of the transformer produce
8.5 VAC and 26 VAC center tapped.

The 8.5 VAC is full wave rectified by the 5 volt rectifier.
The unregulated +10V is filtered by a 9,000 uF capacitor
regulated down to +5 volts by the 2N3055 power transistor
which is heat sinked on the rear of the card guide. The base
of the 2N3055 is controlled by a 741 OP AMP which is ZENER
diode referenced to supply a stable 5 volt supply.

The 26 VAC is full wave rectified by the 12 volt bridge to
produce -23VDC. A 100 uF capacitor filters the - supply
which is then regulated down to -12VDC by a LM320T-12 voltage
regulator. A 9600 uF capacitor filters the + supply which

is then regulated down to +12VDC by a LM 340T-12 voltage
regulator.

LOGIC BOARDS Refer to game logic section for a detailed
explanation.

a. Board 1: Board 1 produces all the timing signals for the
game. SYNC, horizontal and vertical counters and
program control are also on board 1.

b. Board 2: Board 2 is responsible for generating all the
game images. Image locations, motion, and collisions

also involve board 2 circuitry.

c. Board 3: Board 3 contains the coin in, timer, audio, and
shot generation circuitry.

CALIBRATION PANEL

a. The calibration panel has 4 pots and a toggle switch.
The 4 pots are used to set the top, bottom, left and right
shot boundries. The toggle switch will switch on a

calibration display for aligning the shot.

WIRING HARNESS Réfer to wiring harness diagram. The game
contains two separate harnesses.

a. Power Harness: This harness provides interconnects
between the line cord, line voltage select switch, power
transformer, and monitor.

b. Main Harness: This harness provides interconnects
between the motherboard, speakers, coin door components,
calibration panel, machine gun, and control panel switches.



MACHINE GUN

The machine gun is pointed at the target; when the target is
sighted, a trigger button is pressed on the right handle to

fire and the shot will appear on the screen. The machine gun
can be maneuvered and fired at any part of the screen, following
the target. The start switch is located on front of the machine
gun.

SERVICE:

Remove cover, and grease and oil gears and other moving parts,
at least once a month.

Gears are installed with lock-tight. To remove, expose to heat
for approximately 30 seconds. Using a match will do sufficiently.

OPERATION:

Barrel Action

The barrels are moved through a series of gears, eccentrics and
levers. A 115V A.C.~D.C. 60 HZ 1/15 HP motor drives the main

gear which rotates the eccentric shaft. As the eccentric shaft
rotates, it pushes and pulls the connecting rod. The connecting
rod is connected to the crank arm on the switch side. The crank
arm's fulcrum is the center, creating a push-pull action to the
barrel link, which is attached to the barrels with the barrel pins.

HORIZONTAL AND VERTICAL MOVEMENT

Vertical Movement
The pivot point for vertical movement is on the altitude pivot
shaft, and the main support bracket. As the main support bracket
is moved up or down, a pinion gear is driven from the altitude
pivot shaft gear. The pinion gear is attached to a 0 to 100K ohm
variable pot, which signal controls the vertical movement of the
machine gun fire on the monitor.

Horizontal Movement
Horizontal Movement is through the inner support shaft on top of
the main support shaft, by the altitude pivot shaft. The inner
support shaft gear, drives a pinion gear attached to a 0-100k ohm
variable pot, which signal controls the horizontal sweep of gun-
fire on the monitor. A steel roll pin below the inner shaft gear
controls the amount of machine gun pivot.

MACHINE GUN REMOVAL

1. Unplug power.

2. Disconnect 2 plugs coming from main support shaft.
3. 8lip off C ring.

4. Pull straight up.

5. Reverse procedure for reinstallation.
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GAME LOGIC

INTRODUCTION

The P.C. boards are accessible through the rear door of
the cabinet. To facilitate identification of integrated circuits,
a grid system of letters and numbers is marked on each board. The
grid system of identification is marked on the circuit element
on the schematics. The 7400 series logic identification has been
abbreviated by deletion of the 74; e.g. "85" refers to a 7485.

The logic gates are drawn as boxes instead of logic symbols
on the schematics. This system allows for fast and accurate
troubleshooting. The inputs come in on the left side of the box,
and the output leaves from the right side. 14 2 digit number and
letter in a box is the grid location on the P.C. board. The
polarity and letters in the box refer to the gate's logic
function; e.g. +AI tells you that the gate is performing a posi-
tive AND-INVERT logic function. The following symbols are used
to represent standard logic functions:

+ positive true logic 0 OR
- negative true logic ® exclusive OR
A and FF flip flop
I invert LTCH latch
PIN NUMBERS LOGIC FUNCTION

'

____% +AT
3

INPUTS : QUTPUTS
o FI
g9
IC NUMBER (74) ‘// GRID LOCATION

D type flip flops are drawn with this standard format.

| PRESET
DATA FF 0
CLOCK Q
74
ICLEAR



THEORY OF OPERATION

The Desert Patrol game utilizes PSE's high speed processing
technique. The game is programmable, that is, all game functions
are controlled through a central processing section. This pro-
cessing section is found on Board 1. The system operates in a
similar manner as a microprocessor chip.

BOARD 1

The computer program for the game is held in the two PROMS
on board 1, (location E2 and D2). Three four bit binary counters
(L3, K3, J3) form the program counter which addresses the PROMS.
The instruction address that appears on Data Bits 1-16.2 74154's
(E4, D4) decode the instruction to produce the appropriate strobe.
The strobe signal is a pulse approximately 300 nano-seconds long.
Each of the 32 strobes controls a part of the hardware circuitry.

B2 and B4 (8130's) compare the PROM data with bit and line
addressed to synchronize the program with the real time T.V.
display. These comparators are mainly used to display the scores.

The score values are stored in a 16 X 4 RAM (L8). (See score
RAM data table) This RAM is addressed by a 74193 (K8). The value
in the RAM is decoded into the 7 segment format by a 7448 (J7).
Each segment is selected for display by the 3-4 bit latches (F7,
E7, D7). The 74151 (H7) selects and inputs the appropriate
segment on the video line for display. The 74193 (K7) is used to
add or subtract from the score values. The 7485 (L7) is used to
compare scores to enable high score and game over functions to
operate.

Sheet 2 schematic of board 1 contains drawings of the sync
circuitry and bit and line counters.

BOARD 2

The board 2 circuitry generates the images for the game.
The computer program which operates on board 1 controls the image
locations on the screen.

There are 4 16 X 4 RAMs on board 2 organized to produce a
16 X 16 RAM memory. The program loads the appropriate image
location in the correct RAM address. (See image RAM data sheet)

The RAMs are addressed by a 74193 (D5). A random logic
circuitry scans through the address in the RAMs for a given image.
A line start pulse can be produced. This pulse occurs on the
first line on which the image is to be displayed. This pulse sets
a flip flop (H4, J1), which enables the image generation circuitry.



The 4 7458200 RAMs are organized to produce a memory array
of 256 words by 4 bits. In Desert Patrol, there are 4 different
levels that images may appear at. Each of these 4 RAMs correspond
to one of these levels. The bit address for the image on that
level is loaded in the RAM. The entire RAM is cleared during
vertical drive. For example, if an image is to appear at bit
address 128, the program takes the bit address for that image
(128) out of the 16 X 4 RAMs (AT, B7,L7,D7), and addresses the
256 X 4 RAMs .to that location (128). A one (1) is written into
that location. During display, the 256 X 4 RAMs are addressed
directly from the bit counters. When a logic 1 appears out of
RAM, it is channeled and selected through the 74279's (J8, K8),
and produces a bit start pulse.

There are two image prom circuits for this game. Prom 1
(L4) contains all the target aircraft images as well as the
explosion image. Prom 2 (Ll) contains the various positions of
the parachute and the falling man. The 74161 (H6) and 7474 (J3)
create the bit address for the image. Five 7486's (H5, J6) can
invert the bit address to change the direction that the image
faces. The 74151 (J5) converts the 8 bit image word into serial
form for video display.

The Prom 2 (L1) circuit is the same as the Prom 1 circuit,
except that there are no 7486's to invert the bit address.

Image motion is carried out under program control. Two 7483
(A4,B4) 4 bit adders add the image address to the speed number
every frame to move the image. When a carry or a borrow is pro-
duced from the address, an end of travel (condition 11) is pro-
duced. The program senses this line to switch images when it
reaches the screen border.

A 74161 (AS5) counter is clocked off the first 7483 adder
output to produce a random count. This counter counts from 0 - 6.
The program will take this random number and load it into the
16 ¥ 16 RAM to create a new random image. A 32 X 8 PROM (H7)
contains PROM address codes and image speeds. Each image has its
own speed and address block in the image -PROM. (See 32 X 8 PROM
data table.)

There are two 74150's (B9, C9) on board 2. The program
controls this circuit so that any of the 32 input lines, or
CONDITIONS, can be selected down to one COND. OUT line. Conditions
are inputs to the program. By sensing these outputs (conditions
16-23), the program is able to switch to explosion, parachute, and
man images at appropriate times.

BOARD 3

Board 3 contains coin-in, shot generation, and audio circuitry.
The coin switch gets debounced by the two 7400 (J9) gates. The
output of this latch configuration triggers a 74123 (J8) one shot.



The output of the 74123 clocks a 7474 flip flop (H9), providing
the coin-in signal is still present. The 7474 (H9) is used to
count two coins. The coin-in signal is clocked through a 7474
(F6) to initialize the game for proper score and image display.
A switch will select one or two.coins through a 7400 (E9, F9)
multiplexer circuit. The selected credit signal is applied to
one input of '‘a 7400 latch. When the start switch is pressed,
the latch is set, and a game-on condition exists. The program
will generate a strobe 30 when the timer is at 000 to reset the
coin-in flip flops to end the game. The high score clear switch
gets clocked through a 7474 (K9) and creates a low on condition 1.
The program senses condition 1 every frame, so that when this
condition goes low, the high score will clear. A 74123 (J8) is
used as a power on reset (POR). When power is applied, the one
shot will fire and condition 9 will reset the game.

The shot circuitry generates the small shell explosion image
and positions this image on the screen. A transistor circuitry
generates a constant current ramp. This ramp is compared to the
H location voltage. The horizontal position put on the machine
gun axis varies from 1.5 to 2.5 volts. The LM339 (B8) comparator
output latches the 74174 (D7) latch. The 7485 comparator (E7)
generates the horizontal shot position. The vertical position
portion is identical in concept to the horizontal position cir-
cuitry. The 7485 comparator (B7) output generates the vertical
window. ANDing the vertical and horizontal windows generates an
8 bit by 8 line shot window. 7486's and 7402's (C7, E8) generate
the shell explosion image.

The game time uses an NE555 (A8) timer chip in a one shot
configuration. The program senses condition 6 every frame.
When this condition goes high, the program decrements the timer
value by 1, and retriggers the NE555 with strobe 28. The time
adjustment pot determines the length of the NE555's output pulse.

The airplane audio is generated by two NE555's (C2,D2).
One 555 resets the other, producing a pulsating frequency to
simulate the airplane motor sound.

The scream sound is generated by reading out data from a
256 X 4 PROM (Dl) and performing a digital to analog conversion.
The data in the PROM is organized to produce the waveform of a
human scream. Two 7493 (Bl, Cl) counters which are clocked by
a NE555 address the PROM. A transistor circuit creates a linear
ramp which controls the 555 frequency. A 100K r-pack performs
the D-A conversion.

The jet and explosion audios are similar. Both use 74164
shift registers with exclusive OR tie backs. This produces ran-
dom white noise. The jet frequency is controlled by a linear
ramp circuitry. This ramp also controls the volume for the jet.
The volume decay for the explosion is controlled by a capacitor
discharging.



The various audio sounds are mixed through resistors into
two separate LM380 push-pull audio amplifiers which will provide

at least six watts of power per channel.

A 74174 (D6) latches the audio enable signals for airplane,
helicopter, and jet. The enabling sequence is carried out under
program control. A random logic circuitry decodes the appro-

priate audio for a given image.

10
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DESCRIPTION

Motherboard

PC 1
PC 2
PC 3
Line s
Calibr

Line s
Calibr
Power
Signal
36 Pin
36 Pin
12 Pin
12 Pin
9 Pin
Pin
Pin
Pin
Pin
3 Pin

w oy O W

elect board
ation panel

elect board
ation panel
harness
harness
male plug
female plug
male plug
female plug
male plug
female plug
male plug
female plug
male plug
female plug

PARTS LIST

12 Pin inline plug male
12 Pin inline plug female
43 Pin edge connector

12 Pin MOTOROLA plug male

MOTORO
Crimp
Crimp
Crimp
Crimp
Solder
Solder
Solder
Solder
100K p
5K pot
1 meg
2 ohm
100 oh
200 oh

LA pins male
pin male
pin female
pin male
pin female
pin male
pin female
pin male
pin female
ot

pot
Lw
m %W
m 4w

470 ohm %W
1K ohm %W

1.5K ohm %W
1.8K ohm %W
2K ohm 4w

3.3K ohm %W
4,.7K ohm %W

6.8K ohm %W

.062
.062
.093
.093
.062

.062

.093

.093

12

PART NUMBER

05-001-X001
05-001-X002
05-001-X003
05-001-X004
05-001-X005
05-001-X006

05-001-0005
05-001-0006
04-002-0001
04-002-0002
05-002-0001
05-002-0002
05-002-0003
05-002-0004
05-002-0005
05-002-0006
05-002-0007
05-002-0008
05-002-0009
05-002-0010
05-002-0011
05-002-0012
05-002-0013
05-002-0014
05-003-0001
05-003-0002
05-003-0003
05-003-0004
05-003-0005
05-003-0006
05-003-0007
05-003-0008
05-003-0009
05-004-0002
05-004-0003
05-004-0004
05-005-0001
05-005-0002
05-005-0003
05-005-0004
05-005-0005
05-005-0006
05-005-0007
05-005-0008
05-005-0009
05-005-0010

05-005-0011

(complete
(complete
(complete
(complete
(complete
(complete

board)
board)
board)
board)
board)
board)



10K ohm %W

15K ohm %W

18K ohm %W

24K ohm %W

33K ohm %W

47K ohm %W

100K ohm 4w

220K ohm %w

300K ohm %W

510K ohm %W

1 meg ohm %W

2N3055 Trans.
RCA40347 Trans.
2N3643 Trans.
2N3644 Trans.
195-K-1 Transformer
52118 Pulse Transformer
IN764 Diode

IN914 Diode

IN400l Diode

.001uF 50V Cap.
.01luF 50V

.01uF 50V mono

.1uF 50V mono

10uF 16V radial electro.
100uF 16V

100pF 50V mono
100uF 35V

.002uF 50V mono

2.2 tantalum 25V

2.2uF 16V radial electro.

22uF 16V radial electro.
.003 mono

.047 16V

.47uF 25V radial electro.
20uF 50V

1800pF mono

560pF

15 uF

470pF dip mica radial
100pF

96mF 25V

4116-002-104 R pack
4114-001-102 R pack
4114-002-472 R pack
4114-001-472 R pack
4114-001-103 R pack
4116-001-472 R pack
4116-001-102 R pack
74L8367 IC

74LS00

74LS02

741504
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05-005-0012
05-005-0013
05-005-0014
05-005-0015
05-005-0016
05-005-0017
05-005-0018
05-005-0019
05-005-0020
05-005-0021
05-005-0022
05-006-0001
05-006-0002
05-006-0003
05-006-0004
05-007-0001
05-007-0002
05-008-0001
05-008-0002
05-008-0003
05-009-0001
05-009-0002
05-009-0003
05-009-0004
05-009-0005
05-009-0006
05-009-0007
05-009-0008
05-009-0009
05-009-0010
05-009-0011
05-009-0012
05-009-0013
05-009-0014
05-009-0015
05-009-0016
05-009-0017
05-009-0019
05-009-0020
05-009-0021
05-009-0022
05-009-0023
05-010-0001
05-010-0002

'05-010-0003

05-010-0004
05-010-0005
05-010-0006
05-010-0007
05-011-0001
05-011-0002
05-011-0003
05-011-0004



741,508

74L8S10

74LS11

74L820

74LS30

74LS532

741542

741,548

74L554

74L574

74LS83

741,885

74LS86

741892

741,593

74LS107

7415123

74150

74LS151

7418157

74LS155

7415158

74LS161

74LS5164

74189 or MM6561
74L5191

7415192

7415193

74L8174

74L5568

741.5200

7415279

LM380

DM8098

74367 or DM8097
DM8130

LM555

DM8553

MM5320

LM741CN
LM320T-12

LM339

LM340T-12
N82S141N or 6341-1
N82123F

8574 or MM6301-0J
3262Aa

16 Pin IC socket
24 Pin IC socket
GE SC141D Triod
Bridge MDA990-1
Bridge MDA970-1
Crystal 14.31818
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05-011-0005
05-011-0006
05-011-0007
05-011-0008
05-011-0009
05-011-0010
05-011-0011
05-011-0012
05-011-0013
05-011-0014
05-011-0015
05-011-0016
05-011-0017
05-011-0018
05-011-0019
05-011-0020
05-011-0021
05-011-0022
05-011-0023
05-011-0024
05-011-0025
05-011-0026
05-011-0027
05-011-0028
05-011-0029
05-011-0030
05-011-0031
05-011-0032
05-011-0033
05-011-0034
05-011-0035
05-011-0036
05-011-0037
05-011-0038
05-011~0039
05-011-0040
05-011-0041
05-011-0042
05-011-0043
05-011-0044
05-011-0045
05-011-0046
05-011-0047
05-011-0048
05-011-0049
05-011-0050
05-011-0051
05-012-0001
05-012-0002
05-012-0003
05-012-0004
05-012-0005
05-012-0006



01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
le
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Fuse Clip

Slide Switch

Special Slide Switch
Fuse 312003

Fuse 313125

Handle Left

Handle Right

Handle Mounting Plate
Base Cone

Barrel Guide
Intermediate Barrel Plate
Bearing Plate

Main Support Bracket
Pot

Pot Pinion Gear
Inner Monitor Shaft
Altitude Support Shaft
Pot Bracket
Horizontal Gear
Vertical Gear

Outer Mounting Shaft
Mounting Collar
Barrel Pin

Barrel Link
Crankshaft Bearing Plate
Connecting Rod

Gun Barrel Extension
Gun Barrel

Link Pins

Crank Shaft

Motor Pinion
Eccentric Shaft

Gun Chassis

Switch Push Button
Main Drive Gear
Crank Arm

Thrust Washer
Plastic Grommet

Gun Cover

Spring

Motor

Wire Cover

Motor Harness

Signal Harness

Line Filter

Mounting Plate

0il Light Bearing
Plastic Bearing

Pop Rivet 1/8"x1/2"
3/16"X1/4" Screw

#6 Washer

15

05-012-0007
04-003-0002
04-003-0003
05-013-0001
05-013-0002

02-008-0001
02-008-0002
01-HMP-0001
01-XBC-0002
01-XBG-0003
01-1BP-0004
01-XBP~-0005
01-MSB-0006
05-003-0001
01-PPG-0007
01-IMS-0008
01-ASS-0009
01-XPB-0010
01-XHG-0011
01-XVG-0011
01-0OMS-0012
01-XMC-0013
01-XBP-0014
01-XBL-0015
01-CBP-0016
01-XCR-0017
01-GBE-0018
01-XGB-0019
01-XLP-0020
01-XCS-0021
01-XMP-0022
01-XES-0023
01-XGC-0024
04-003-0001
02-002-0001
01-XCA-0025
01-XTW-0026
02-001-0001
01-XGC-0027
02-008-0003
04-001-0001
01-XWC-0028
04-002-0001
04-002-0002
04-004-0001
01-XMP-0029
02-001-0002
02-001-0003
02-008-0003
02-003-0001
02-006-0001



47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

3/16"X3/8" Screw

1/4"X3/8" Screw

10-24 X 1%" Carriage Bolt
3/8" X %" Allen Head Bolt
3/16"X3/4" Sheet Metal Screw
3/16"X3/8" Torque Head

3/8" Roll Pin
3/32"X3/4" Roll Pin
1/8"X1" Roll Pin

1/2"X1 3/4" Roll Pin
1/4" C Ring

1%" Cock Ring

13" Grip Ring
3/16"X3/8" Washer
Captive Rings

C Ring

10-32 Nut

Hub for 001 Gear
C Ring

¥" Hex Nut

5" Flat Washer
Black Washer
Cabinet

Speaker

Speaker Cover
Light Socket

2 SW Clear Light
Banner

Front Bezel

Amber Plex
Fluorescent Light Fixture
Black Light

Fan Motor

Fan Blade

Fan Cover

Monitor Board
Scenery Board
Decal

Footstep

Coin Door

Coin Door Lock
Back Panel Lock
Counter

Coin Box
Transformer Board
1/2" Sheet Metal Screw
Transformer Board
1/2" Sheet Metal Screw
Coin Acceptor

AC Power Cord
Velcro

16

02-003-0002
02-003-0003
02-004-0001
02-004-0002
02-003-0003
02-003-0004
02-008-0005
02-008-0006
02-008-0007
02-008-0008
02-007-0001
02-007-0002
02-007-0003
02-006-0002
02-007-0004
02-007-0005
02-005-0001
01-Hub-0030
02-005-0002
02-005-0003
02-006-0003
02-006-0004
03-001-0001
04-004-0001
03-004-0001
04-004-0002
04-004-0003
03-003-0001
03-003-0002
03-003-0003
04-004-0004
04-005-0005
04-001-0002
03-002-0001
03-002-0002
03-001-0002
03-004-0002
03-004-0003
03-001-0003
03-002-0003
03-002-0004
03-002-0005
04-004-0005
03-002-0005
03-001-0003
02-001-0003
03-001-0003
02-003-0005
03-002-0006
04-004-0006



1.

2.

3.

4.

ADJUSTMENTS

AUDIO VOLUME: The Desert Patrol game utilizes a two

TIMER:

channel audio system. Each channel has

its own volume control. These two controls
are found at the top center of Board 3.

You may adjust these two controls for the
desired audio volume.

The pot at the top right on Board 3 is

used to set the length of the game. Chang-
ing this setting will change the count down
rate of the game timer.

MACHINE GUN ALIGNMENT:

a. Gain access to the calibration panel through the coin
door.

b. Set the toggle slide switch to the CAL position.

This will produce a shot alignment display on the
screen. ‘

c. There are four pots on this panel. These set the
top, bottom, left, and right shot movement boundries.
Adjust them as follows:

1. Move the machine gun against its right stop.

2. Adjust the right calibration pot so that the
CAL display appears at the right edge of the
T.V. screen.

3. Move the machine gun against- its left stop.

4. Adjust the left calibration pot so that the
CAL display appears at the left edge of the
T.V. screen.

5. Set the top boundry with the top calibration
pot and with the machine gun at the top stop.

6. Set the bottom boundary and turn off the CAL
switch.

50¢ PLAY: The slide switch at the top right of Board 3

is used to select 1 or 2 coin credit.
Slide the switch to the left for 1 coin
credit or to the right for 2 coin credit.

17



TABLES AND REFERENCES

PROM 1 ADDRESS MAP

00 63 CARGO PLANE 100 POINTS
64 127 DC-3 PLANE 200 POINTS
128 191 UFO PLANE 300 POINTS
192 255 HELICOPTER 400 POINTS
256 319 SLOW JET 500 POINTS
320 383 SST JET 600 POINTS
384 511 EXPLOSION
-PROM 2 ADDRESS MAP

00 63 PARACHUTE AND MAﬁ POSITION
64 127 PARACHUTE AND MAN | POSITION
128 191 PARACHUTE AND MAN | POSITION
192 255 PARACHUTE AND MAN | POSITION
256 319 FALLING MAN POSITION
320 383 FALLING MAN POSITION
384 347 FALLING MAN POSITION
348 511 FALLING MAN POSITION

18




LINE +16

32 X 8 PROM DATA SPEED 16 COMP. 128 256
IMAGE # DESCRIPTION 1 2 3 4 5 6 7 8
0 CARGO PLANE 1 1 0 0 1 0 0 0
1 DC-3 PLANE 1 1 0 0 0 0 0 0
2 UFO PLANE 0 0 1 0 1 1 0 0
3 HELICOPTER 1 1 0 0 0 1 0 0
4 FIGHTER JET 1 0 1 0 1 0 1 0
5 SST JET 0 1 1 0 0 0 1 0
6 FIGHTER JET 0 1 i 0 0 0 1 0
7 EXPLOSION 0 0 0 1 0 1 1 0
IMAGE RAM DATA 16 X 16
ADDRESS RAM BITS
1 2 3 4 6 7 8 9 10 11 12 13 14 15 16
0 LEVEL 1 BIT ADDRESS )
1 LEVEL 2 BIT ADDRESS
2 LEVEL 3 BIT ADDRESS (NOT USED)
3 LEVEL 4 BIT ADDRESS
4 LEVEL 1 LINE ADDRESS o (I N N
5 LEVEL 2 LINE ADDRESS % % % E §
6 LEVEL 3 LINE ADDRESS SR § E E 2 E
4= 2
7 LEVEL 4 LINE ADDRESS ~
NOTE: RAM ADDRESSES 8-15 ARE NOT USED FOR DESERT PATROL

19




EDGE CONNECTOR PIN INDEX

BOARD 1
1. GROUND A. GROUND
2. +5 B. +5
3. BIT ADDRESS 2 C. BIT ADDRESS 1
4. +12 D. +12
5. BIT ADDRESS 4 E. BIT ADDRESS 3
6. BIT ADDRESS 6 F. BIT ADDRESS 5
7. BIT ADDRESS 8 H. BIT ADDRESS 7
8. ~STROBE J. ADDRESS BIT START
9. =STROBE 17 K. -STROBE 16
10. -STROBE 19 L. -STROBE 18
11. -STROBE 21 M. -STROBE 20
12. ~STROBE 23 N. -STROBE 22
13. -STROBE 25 P. -STROBE 24
14. -STROBE 27 R. -STROBE 26
15. -STROBE 30 S. -STROBE 28
16. -STROBE 31 T. -STROBE 31
17. CONDITION 27 U. DATA BIT 16
18. DATA BIT 15 V. DATA BIT 14
19. DATA BIT 13 W. DATA BIT 12
20. DATA BIT 11 X. DATA BIT 10
21, Y. DATA BIT 8
22. DATA BIT 7 Z. DATA BIT 6
23. DATA BIT 5 a. DATA BIT 4
24. DATA BIT 3 b. DATA BIT 2
25. DATA BIT 1 c¢. LINE ADDRESS 1
26. LINE ADDRESS 2 d. LINE ADDRESS 3
27. LINE ADDRESS 4 e. LINE ADDRESS 5
28. LINE ADDRESS 6 f. LINE ADDRESS 7
29, LINE ADDRESS 8 h. ADDRESS LINE START
30. ~-H DRIVE j. READ EXTERNAL ADDRESS
31. k. H CLOCK
32. -V DRIVE 1. COMPOSITE BLANK
33. DATA BIT 9 m. + H DRIVE
34. +STROBE A n.
35. + V DRIVE p. CONDITION OUT
36. CONDITION 8 r. CONDITION 7
37. ~-BIT COMPARE s. INHIBIT
38. V CLOCK t. - LINE COMPARE
39. VIDEO u. COMPOSITE SYNC
40. -12 v. =12
41. RAM BIT 12 w. CONDITION 25
42. +5 Xx. +5
43. GROUND y. GROUND

20



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
4.
42.
43.

GROUND

+5

BIT ADDRESS 2
+12

BIT ADDRESS 4
BIT ADDRESS 6
BIT ADDRESS 8
RAM BIT 9

RAM BIT 10
STROBE 19

STROBE 21

STROBE 23

STROBE 25

STROBE 27

STROBE 30

STROBE 31
CONDITION 27
HIGH SCORE CLEAR
RAM BIT 16
RAM BIT 11
DATA BIT 7
DATA BIT 5
DATA BIT 3
DATA BIT 1
LINE ADDRESS
LINE ADDRESS
LINE ADDRESS
LINE ADDRESS
-H DRIVE

-V DRIVE
DATA BIT 9
STROBE A

+V DRIVE
CONDITION 8
CONDITION 30
SHOT DISABLE
VIDEO

-12

RAM BIT 12
+5

GROUND

0N d N

BOARD 2

21

GROUND

+5

BIT ADDRESS 1
+12

BIT ADDRESS 3
BIT ADDRESS 5
BIT ADDRESS 7
ADDRESS BIT START
STROBE 16
STROBE 18
STROBE 20
STROBE 22
STROBE 24
STROBE 26
STROBE 28
CONDITION O
CONDITION 10
CONDITION 1

=
H
Z
=
&
=}
&
[0}
(9]
NU W

LIND ADDRESS
ADD LINE START
SHOT OUTPUT

H CLOCK
COMPOSITE BLANK
H DRIVE
CONDITION OUT
CONDITION 7
CONDITION 9
CONDITION 6

CONDITION 25
+5
GROUND



10.
11.
12.
13.
14.
15.
le.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.

O JO U W
L]

GROUND

+5

BIT ADDRESS 2
+12

BIT ADDRESS 4
BIT ADDRESS 6
BIT ADDRESS 8
RAM BIT S

RAM BIT 10

H LOCATION

V LOCATION
STROBE 23

COIN SWITCH N.C.
STROBE 30

RAM BIT 14
CONDITION 27
HIGH SCORE CLEAR
RAM BIT 16

RAM BIT 11
DATA BIT 7
DATA BIT 5
DATA BIT 3
DATA BIT 1

GUN ENABLE
LINE ADDRESS 4
LINE ADDRESS 6
LINE ADDRESS 8
—-H DRIVE

-V DRIVE
VIBRATION SWITCH
CH. 2 AUDIO (A)

CONDITION 30

"SHOT DISABLE

VIDEO

-12

CH. 1 AUDIO (B)
+5

GROUND

BOARD 3

22

A.
B.
C.
D.

F.
H.
J.
K.
L.

N.
P,
R.
S.
T.
u.
v.
w.
X.
Y.
Z.
a.
b.
C.
d.
e,
f.
h.
j.
k.
1.

n.
P-
r.
S.
t.
u.

w.
X.
y.

GROUND
+5

BIT ADDRESS 1
+12

BIT ADDRESS 3
BIT ADDRESS
BIT ADDRESS
FIRE SWITCH
STROBE 16
CH. 1 AUDIO (A)
COIN SWITCH N.O.
STROBE 24

STROBE 26
STROBE 28
CONDITION O
CONDITION 10
CONDITION 1
CONDITION 9
START SWITCH

~ o

LINE ADDRESS
LINE ADDRESS
LINE ADDRESS
SHOT CAL SWITCH
SHOT OUTPUT

CH. 2 AUDIO (B)
COMPOSITE BLANK
+H DRIVE

~N U W

CONDITION 9
CONDITION 6

CONDITION 25
+5
GROUND



voNoounmbd whhHO

-STROBES

DISPLAY CONDITIONS AND SEGMENTS
LOAD SCORE RAM ADDRESS
ADVANCE RAM ADDRESS

LOAD SCORE UPDATE COUNTER -
RESET SCORE UPDATE COUNTER
WRITE SCORE RAM-

ADVANCE SCORE UPDATE COUNTER
CARRY CLEAR

TRANSFER CARRY

ADVANCE UPDATE COUNTER

LOAD DOWN COUNTER

DECREMENT DOWN COUNTER

LOAD P.C. IF D # O

LOAD P.C. IF D=0

WRITE REGISTER X

JUMP TO REGISTER X

LOAD CONDITION

]

WRITE RAM BITS 1-8

WRITE RAM BITS 9-16

CLEAR SCORE LATCH

ADVANCE RAM ADDRESS

CLOCK UPDATE F/F

LATCH IMAGE #

LATCH RAM INPUT BITS 1-8

LOAD RAM ADDRESS

CLEAR COLLISION ON TRACK # LATCH
LOAD DISPLAY RAM

TRIGGER TIMER/CLEAR AND SET AUDIO
(NOF AVAILABLE)

GAME OVER

(NOT USABLE)

23



WCoOoOJdJooud whpRO

COIN IN INITIALIZE

CLEAR HIGH SCORE

ADD IMAGE O
ADD IMAGE 1
ADD IMAGE 2
ADD IMAGE 3
UPDATE TIME
A LESS THAN
A GREATER THAN B COMPARE
~POR

+ GAME ON
END OF TRAVEL

SCORE
SCORE
SCORE
SCORE

B COMPARE

ADD IMAGE 4 SCORE
ADD IMAGE 5 SCORE

Pl
Pl
Pl
Pl
P2
P2
P2
P2

COLLISION
COLLISION
COLLISION
COLLISION
COLLISION
COLLISION
COLLISION
COLLISION

A=B COMPARE
+ P1 IMAGE;
EXPLOSION TIME

ON
ON
ON
ON
ON
ON
ON
ON

- P2 IMAGE

DISPLAY PENALTY

TRACK
TRACK
TRACK
TRACK
TRACK
TRACK
TRACK
TRACK

CONDITIONS

WD HDB WN

24



oo bwhhEHO

SCORE RAM DATA

ZERO

10K PLAYERS SCORE
1K PLAYERS SCORE
100's PLAYERS SCORE

9 (SCORE LT. 1000)

100's TIMER
10's TIMER
1's TIMER
10K HIGH SCORE
ik HIGH SCORE
100's HIGH SCORE

25
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REVISIONS
+5— T . . 58UC|  DESCRIPTION DATE | APPROVAL
IMAGE CLOGK |4;' : %F 13 pg 12 INTERUAGE
I O] AB 7 g4 {_gﬁ‘}l,: 5 @
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i i +5v | pe 2 13
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2 =
Yue S he a2 o |8 12) yg| = L I l 7 5
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i
i 2
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-2l g 6 as 3 4—is ~COMP BLANK EPDEDR
187 7 cJ _'.4 4 2l 85 [ —VERT DRIVE .
0 92 = ZHORZ DRIVE ] [A] COND?7
. _ 8097 I]-STROBE A ' - [%] COND 25
it > ADDRESS BIT START :
[_g‘lr e 5 A — 4 > o 7P {36] COND &
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Lz4__l 12/ 09 (13 = 14| 7485
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127 o ‘:9_ 3, . 18 4T P—AA—e K5 ys B Roh AT STROBE 3 v B— +BV +5V
m F8 s i pg | g B9 I ga | og L5 g ~ 2 e
L74 %! i 5 5 LS5 2[pr |5 12[FF |9
|- — | 15| 78 ~STROBE2—2 H9 ZSTROBE 6 13 20 9 ™ K7 [3
ul_ 3 151 | 94 2d 3l ¢7 c7
. [2::_:1—'5 2 ' BIT IO b 110 741922 W01 |2 24 | AL 24
Y FFF TP 110 SL 10 1 n[ T ol _4[«az 2 | s [ i3
10} 3l 52 & i £ BIT0—¢-3 kg (-4 *AT h L 5= L ¢ +5v
, 5 6 I 5
- Lnd 8| co 34 B4 | | ¢ 78 [P -sTROBEI T3 g4 op QKJEL ‘ i
3 2] i | 99 21l kg |3 [ 5 S 7 STROBE 8
’ gp I 3 3 BITS 3 __1 i ] { =
U2F ge 19 : 4 2(+a1 4 14 L8 kg [5 "2
Jee [l A8 ~5 o 2174193 L L LR o) 7 [
L2 " el Fé ~STROBE 5—— 74190 | g4 o ? 5
L= NOTE: COMPONENTS WITH DASHED hl'?* 2 g9 | — | "8 Ez ' 2 7448 [
LINES LOADED ONLY FOR & 5 -0 +5V E
COLOR. 6| = =
i BIT I3 Aiazly K8 ' - )]
AR g8 A
> 29
I_Ig 3
BITS 2q Fr7 &
2 5 g 8551
F; = —lm SCORE SEGMENT La N :
H : +ATI
324 16 | 15 '_.I . a s _SELECTION 3| o f8 AAA [33] FIXED VIDEO
= BITS5 1 E7 |4 B H (NOT USED)
BIT 16—H2{ +AT -t ——H; JB |2 6 £ 7 “Lig
3 J5 3 a2 I2 ' 17| 8551 ‘ 74151 0
99 12 FF 9] | I§l§{!d§_0 ! ATy
e = 7 d——3 0" 9 L6 | yo
+BIT COMPARE——#-2] AT oL, (8l Bits § o7 & e Mg it
AN 2] _STROBE'Q 7| 8551 [5
BITIS ¢¢ 2|9 15 1 7 _IO_ 7
AL 8
—— = Sl we AAA-
+STROBE A +AT I _u 1K
BIT9— | A i3 2 1
| c5 HO
eimio—& FF I | L2rr 8 844 | sfaz g4 ,
Jeé B7- c5 8 TiTLE
7 o b DESERT PATROL
—7474 FF 10} gg
i A BOARD ONE
BITI4 J6 3
—BIT COMPARE = 74 PROJECT SUPPORT ENGINEERING | TOP ABBY. APPROVED | TNT.[OA
-VERT Il 750 NORTH MARY AVENUE L DAAWN
BUNMNYVALE, CALIFOANIA 94008 | NEXT ASSY. CHECKED o
DR|VE PHONE: 1408] 739-0530 DESIGNER
DRAWING WO SCALE PROJ. ENG.
av, 1 or 2
TR e
8 7 e s 4 [ 3 2 1




r — : REVISIONS
BIT AND LINE COUNTERS [Ff— baTe Tareaoviept
ol -ZSTROBES 13 T —STROBE 1S M= .
2[-07] 12 13 £g |12 ([+AT ‘ , 45V |
[ - - . 8, 9[+AT| .
§ ] e 2 ﬁ ga| 2 D6 ¥ Sé 6 2 06 [B— ;
8 1 -STROBE L 10— COND,OUT 1] | Ko 1 y !
PROGRAM s HI 2 O Al n BIT.IO | £ ] jm F : BIT ADDRESSE |
_PROGRAM BITS 13— I = 15 - 6 1 4 . "
CONTROL 14 10 p 4 Kl -a—- 1" E6 +AI HORIVE qw— - G iH | D
LONTROL i 4] 5 ol F6 S[4AT Al ) 2
i 16 3 1 pe' (&SRR 7 t
e ! ' 2{-01 |~ — o[%AT go 2 gl Diiess [ L S . :
i La 13| F6 —U ¢5 lepe | - —5) 8N 4 |
3 2 9 | 28 | i _ : = 19 ]
4] 74191 +AT
= 5 olcs @ l . e
= 2 S ot : ; | g6 l2—t2]-pe
14 - : ; v
T5] ' , . 2 worzicrook) 18] O )k
- 2 5 |14 pc.cLock | L1zl ol 1Ly (X)) “LINE. GOMPARE e z =
i Ka 2 . 413 o - ~ A BT CONED K
IR CIL I 3 Ja 8553 Is 7474 7 6T CONPARE ~V.DRIVE )
= Tuelmosnesa T3laL 4[+AT]g
i —7) - BIT CONPARE
[' \Z LL
T POWER SUPPLY - 00200022 01 iy
- 'r__’-_ﬂj z
?  — ' S
& PIN' MOLEX : g (] + e
BIT | [Z5} 4 i 2 % POWER: comector| | B MDagog+| 2800
BIT2[ b } : L3 l2l J;_] — | TR TRANSFORMER (5 o S S— ]
BIT 324} 5 74161 T H F& b
D2
BIT 4 [a 8 { W
_ 6341-1 : v _ 2NZOSHMOUNTED 0N HEAT,
B 73 .OR : -UNREGULATED _ SIKKc
22| B2SI8I T I SN
I 14 D5 MR S00N o '
. 4 an . . -2 by
8iT 5 28] et - —EE U9 ' - ] -
BIT6 [ Z} 3 ky H ga 8097 - 2ﬂ40347fg3 NOTES: :
BIT 722} 5 24161 8 : Y B> +310-38v
BIT8 Y | [} 7] PROM |3 ) : s
— 2 £2 \ ‘ +5V POWER SUPPLY . B> +310+35V
. 3| g3a1- W1 o M : B +65T0+7V
BgSRIGI : ‘ ! B> +a75T0+525V R
1 B ' .
| 2 ] v +12 AND —12 POWER SUPPLY B> tevems
BIT 9 [27 )4 B ol s B 8.5 vRms B
| 74161 MOUNTED. ON HEAT SINK . =
0 & 6 » - 425V — +[2- SUPPLY 3
BITI10 b & Pg‘b!éRMOLMEX e > oo R B el — &1 e
BIT 11 [20: T TO TRANSFORMER (31— MOASTBH | w1 : |
BIT 12[W ] , o _[reev :
81T 138 | ‘ O 35 =
BITI4[V}— - '
oy 1oC STROBES! ’
BIT16[ U} - ‘ 1
+v DRIVE (35— +a a, of 5 pevem
K6 1~ 4 A
- : § IK 1K MONITOR :
: 10} g T +Hu 4 L I cE % HARNESS
—IN [ 4 -
HIBIT[ I }— @8 L s ] el 5 \'_gtoeo @mrzmz " CONNECTOR o £ TANTALUM =
%4 © 1004F 16VDC ;
+STROBE A —® '
: I 74154 —! L
5 B =
13 J I ~STROBES
3 ps 4 e 2 E TITLE
iid it /B\ |DEserT mrROLAGAME TREE | A
. ~STROBES BOARD ONE '
1 : 16-31 - s E ) |
. s PROJECT SUPPORT ENGINEERING | TOP ASSY. APPROVED | INT. -
‘ ' 760 KORTH MARY AVENUE B DRAWN i
SUNNYVALE, CALIFORNIA 04088 [NEXT ABGY. CHEGKAD
PHONE: (4081 7309850 mi
@,syu SRAWING WO. SEATT < | PADL. ERG.
[T T P
g 7 6 | s .. & 3 2 1




i

. ST S _._*_..._‘___m..._. S
4 | 3 2 ,
8 7 I 6 s l REVISIONS.
180UE]|  OESCRIPTION CATH | APPAOVAL
— o _§_7
1 i
-~ STROBE 27 ¥ -0 H i 4 z:l.i6
= El DL 20| +a e -
12 BITS 3— 5 44— PROGRAM CONDITIONAL
-V DRIVE g8 4 & 5
IO 2| g2 12l 3l a b 52' JUMP  INPUTS
IMAGE GENERATION z 256 X1 7
RANDOM & € o8 =7 CONDITIONS | 8 B9
= +UPD
| ATE—812) 7 e s 51
= 10—=4
STROBE Q+AI & i ol 2—'5—) 10 pe I —5 " "
—_—‘&_[i_“  — 12 6 2
o[ 73 | I—m Al BITS| 3 ‘;‘ MUX :32 ’_J_F'ﬂ b aseodlls ,3_; p +A & i .
. BIT ADDRESS | 2 199 S Y. - IMAGE HORIZONTAL 12w sl J7 | 18 F—L{&] conp ou
= 3 s o 2 a o ADDR |2 | LOCATION CONTROL 21§ 74150 3 86
3 . 2| 3 '
4 3 5 L4 10 RAM [a—15) 157 | e 13 —ir l_ !
5 12 i AG _9____‘” ”;FI:Tug 15[ ‘ ?56X| o
1 zam 1 14 12 . s 2 .
= 3 RAM |6 _l‘ MUX S cz |6 6 '3 10 SCORE DETECTION. —
| —— 6 BITS | 7 4 10 17 3
3 5 15 8 B3 I§ 14 I8 5
DATA BITS 13| 74158 BIT 6 *— 5 2 4
s ) |l ADD R | 870 ! 745200 conpITIoNs/ 2 3 DATA 2 5 _ ]
5 1 = g_13| 17 [ A BIT 65— [a— i 2 2 2,
9 ) L & | D9 E3 9 3
i PI DIRECTION 151_1_ 23 5 ) LATCHED 513 2 3
9 o B i LATCHED = ,EI_EL_‘ELls : 2 STROBE__ 3} 74 |6 BT ue B F8 W es 2 conpiTions
RAM BITS 11 IR iy RAMBITE ) 2 2561 =4 RAM BIT I3 %0 1 = 3 (2) ||4 513
" I ] P : 27 -V DRIVE o o4 » 14
6 B 17 5 L o £ 5 ga" e EXPLOSION TIME 1 , .
5 lca 3 T |2 = 4, ol e sTROBE 16— CONDITIONS §5 94 .., | 8 C:
15 g ve B H D% [7—) sperp fi —V DRIVE a oS 8| “esv 7
o] rIEesy ) 2 TelG o 2 = 4] 745200 |5 -3l 7ais0 13 Bt
- — G —— L =
rPILINE START ° 15 5 128 IMAGE DATA 2— 7 (MAGE BLANK INHIBIT
97T = |sesi2a[Tase | |57 POSITION RAM Bits 3y B9 I
STROBE 23 ' g8 I u_2 — T -POSITON RAM 2| 33t 2B |2 A
' l2fo1 ' 3 256x1 |2 e84 174 I 4l
DATABITOBE ——— | |3 imact ) S — i [ 2o o 2 FF
IMAGE | BLANK BITS 3.—0| I— — r co
BLANK INHIBIT 89 A Eoelal | 6 Bisos7is —y : _LS 74 |8
T 5 7 L
2 9 P2 SELECT 32 07 15 2 RAM of = le—
RAM BIT15 256 | 3BITS
i 4 4 K2 1K | 1K 3 yg |4
L 3 189 - v
LINE START 1
+P2 LINE START — 24 . ?1 E ssreope a3 K6 18 — 279 : + SSTROBE 28 o[-0
STROBE 2 2 -0y i T 2AM 6 = L 5 2 _ 10| 7 |83z sHoT
4[TAT F5 | Ke 12 INPUT? g PROM | Ho B 1S 47K T DISABLE
BiT A0D 2 —4[AT | 10 g 04| BiTs B ,EI!OIS 4 g : IMAGE - - ey UiNETof J8 17 t{gcowomous 10 1"
g 4 e ff GINE 2 BLANK £ |6 9[+AT 2 279 1 174 [0—is 47K 14| 15
0 4 C 3] ADDR4 : EJ : s
1 ] a 7485 +Pl- a3 a El 8 S — 2 8
13 189 2 ° UNEON— g8 12 3
~STROBE 18 3l T8 5 s 10 46 —I T e | 3 A9 conoimion| p
[ ]2 4
& ye: RAM 9 = 2| 3 q +P2 2 COND 10 3 —P2 COLLISION 1 2a 37] 30 Yol
A INECITO L% pirson L28 27 279 ] J9 ' '
ga 18] [ «a 152 BITS I12'. ol ! = I
i = . . —
19 4 g Fe 13 DATA 21 . 3 1zidelal ® 56 0 47 15 10| 7454 (2=—2 ke (6 1+AT L .
+Bv $2 BITS 315} : . 9 : ) (S y8 |8 pa L8 — BiT START
i 3T 8 487 p 87656 | ngag 1] 6 _a[+AT i8] s 2
STROBE 25 193 1 3 1 RAM  ABNE 22 1g i ' i 18] 57g 6o
arke 5 12[3aT 14]-8TROBE |19 3 189 BITS s ,2aj 7486 C Fa 1B r— 2la .
FF - | o l Lo !
- ol oas & S PROM | OUT o9 2% [ e'® ls [ I +5V—AMA A XPLOSION TIME
3 13 = .27 | = = 123 2|k8 - I;
-H DRIVE 74 (.1 RAM 16 |_|ole4 12| RAM Jrﬂ A? 3 3 3 4[y AT e
T INPUT BIT S ——13[BITS PROM [ GOLLISION | 4 z — N
4 F4 279 6 PROM 2
127 gJ A7 (& 14 N 12 L PROM 2 GOL LISION g I L8 i
+H DRIVE AL ES 3 T H el el $9 3 'SJ 5 ke (B9 «e |8 8l 4
_+ UPDATE ol | 10— | i3l E4 e 401 3 89 [2 - YR 13| K7 K8 ] 13 34
DATA BIT I0—&{ FF +AI 99 Es |8 = LAf+aT I o e 8 14 o5 8| 270 5| 7484
5 = i i 1010 e — :
u e o | o £° 3 ¢9 ': e L o g¢ = 10 ' S HimoN # CHANGE IN ECO
-STROBE 22— 74 ~ g0 19 da = L8] TRACK DETECTION
I d-ﬂksuog 12| K8 |9 4 N
15 7@ T ‘;:'5 A L -P2 LINE START——I I 3 | 1 " 279 TiTLE A
lind - F5 | g —P| LINE START: 3oas 13 K7 . 2 ok 20 _ D JESERT PATROL A
Exprosion | 2 |12 . a7k ol 8 : 165 [ K8 s e 7ol ggconmnons @B - BOARD TwO
Time. 101123 . : 4 ;
ac = (e 79 L T T Nl ¢ e
BUNNYVALE, CALIFORNIA D4088 | NEXT ASSY. CHECKED
. =pP2COLLISION PHONE: 1408} 730-8880 DESIGNER
—STROBE 26 DRAWING MO, §EACE [ PROJ.ENWG.
sn. " o0 2
'y 6 | 5 1 4 3 [ 2 1




. e, | I R R e e

REVISIONS = S
. [ TT] BEBCRIPTION BATE APFHOVAL
+5v TARGET IMAGE DISPLAY ;
. 47K
Pl DIRECTION—s 12l @ 47Ké 4BV
1 . 1819
ca g 9 a
1% o5 -H DRIVE[3 | g
7 ]
| IMAGE_MOTION o, 5 3 i
| | 5 PROM I3
| RANDOM COUNT 13 5 L4 J5 PROM‘ | ADDRESS MAP
l Ja [z P 6 00-63 | CARGO PLANE 100 POINTS
013 1 9 T ) P o it 5 64-127 | DC 3 PLANE 200 POINTS.
! 8 ] — 12 L2 2 GONDITION Il | Sarer 8 _|§74'v5| 126191 | UFO PLANE 300 POINTS
2‘.‘¥s K 3 5 ¥ 2 8 7 | . ] ol - ' 192-255 | HELICOPTER 400 POINTS .
4 -4 A4 ’ 7 4 pe [® 2 RAM 56 > 256-319 | SLOW JET 500 POINTS
! ' Jies ie—ltu 10 oA +p1 Linga S - = 320-383| SST GET 600 POINTS
SPEED 2— -3 - 2l 7463 < 9 13 12 - 384511 | EXPLOSION
l o (o8 74174 LINE 16— ~a
- | 86 E— D3 8 , |,4 e
14 15[ )
= IMAGE ENABLE—2 35 , us 16
-STROBE 24[P }— 5
DATA BIT 10 = il 9 16 ComP —— Bl 2 9
5 0 9 2 4 6 ? . L2l 18 e out
RAM 6 g 5 - 5 A E 5 I 10 i , - . E3
BITS 7 2 2 14l B5 e 6 Lol g 8L 1 . 9 3@ i A
§ B4 I i 12 T 10 7 RAM H As [ 74
H 9 13 12 INPUT ¢4 8
7 3 g BITS 1_2'47 o : lief oo
47483 —&l7a4158 74174 |2 6 V DRIVE l
6 i3 3 Pl LINE START 4
10 +5V Tl F Q—r?—a
I4l lfiL ‘ i 4] i 5 A
- o ]
2 0L 9 47K 1 g6
] : 6 - =
DATA 4 i d %l |7 o3 S @ *PIBIT ON ||? OIe;
BITS 5 @4 74 Je 8 -COMP BLANK K3 IMAGE ENABLE
< i | He | IMAGE 9| )
7 ] I 86 BLANK
RAM BIT I8 o | 74181 ]
| -
—P L 1 4—$ ¢
oV . 3 Y3 ‘ . Je |8 | 2[-0F »
) 74 & o E4 |2 AAA—{35] VIDEO
+PI BITS ON i U gg
& -PROM 1 i Pl DIRECTION =
8 BIT START :
- TY IMAGE DISPLAY Jo lu
L6 |3 3/ K8 |12 3 5 3 2l o6
555 pa L3 2 PROM 2 ADDRESS MAP
- 274 (8 5V v2 00-63 | PARACHUTE AND MAN | POSITION 1°
Il u +> 64127 | PARACHUTE AND MAN | POSITION 2
% 128-191 | PARACHUTE AND MAN | POSITION 3
—— g U 7a15) |3 12 9 P2 OUT 192-255 | PARACHUTE AND MAN | POSITION &
47K 8] 19] ¢ 4.7% F2 256-319 | FALLING MAN POSITION |
o - +6V ey 7 it 74 |8 320-383| FALLING MAN POSITION 2
o0 1g ] M. oLook 2 g 13] 384-347| FALLING MAN FOSITION 3
i oo 7 PROW 2R 5 we 2| : : 348-5(1 | FALLING MAN POSITION 4
! Il S| 6341 i 15
74161 [T5- [ _ 74181 [T
| 2 4 i |
54 - .
P2 SELECTI28 7 . L 3| -0I
256 : y g
20] 2 K3
_I 5 ' P
= I 12 81 | LINE ADD 7 ~Alls I
_ I ] HI o3
V DRIVE lOl i H3 2 Y
g4 74 [B |LINE ADD 8 3z | -
: L —COMP BLANK .
U3 H3 iz | Fl s . , I3[ :
4 4 74 ) ' - TITLE
’ 4 +P2 LINES ON , DESERT PATROL
| 13 i BOARD TWO
-PE LINE START H’ PROJECT BUPPONRT ENGINEERING TOP ASAEY, AFPEBVID INT.
. DRAWN
74 |8 +P2 BIT ON rovoaLe, ks o 'saose [RERT I oneeae
_pROM 2 . JI PHNONE: (4001 T20~00880 DEBIGNER
BIT START ; ) CRAWING WO, - TCALT _'::‘:-.1;,',
I e R —— = § ! 9 .
' 7 6 N e T 3 2 o




8 7 6 5 i 4 /3 \2 - 1
Ji REVISIONS
/ DESCRIPTION DATE n_nnon!] ¥
SHOT GENERATION
COIN IN CONTROL
H DRivg [A} !
GUN DISABLE[35} ]
5V +5V +6V .
+5v * 12 +5V ’ D
47K E6 —-l” 47K
ik — Z'ZF 2 242 @8 2 = ”“é FIRE a7 " . 10 ([+a 10
100
N O [Ty 13 +AT. | 6 |7 LHe 52 SwiTCHNO[TF s bg 313 s | o[+ ‘
I 2 T J8 e 74 e £ = +sv 2| g8 F8 T «|
— { 9 i 2 L9 .
COIN - ree ] ! f L ] I Fg |5 CONDITION & - 74 g g8 > FIRE AUDIO »
SWITCH =23 3 P umavize 5
+8V - 7474 = g GUN ENABLE f
e = M LY R 4.7k He |3 | el —
yg | & 5—>+rme ' o] 0% TP 2N3643
NC[F 100 1 Sle) + GAME ON- > il g8 555 GS%E FIRE @8 as
, — oF 10<o1 . 5 =
ut T COINS ' o |8 ol
= . s SHOT RIZONTAL 4.7k
STROBE 30 (&} o = vy 20 _POSITION B |
9 = = ’ (SN
4.7K v | Fo (6 +H DRIVE w5V F il .
“+5 i 0 4 * 5 A F7 {# ] +SHOT OUTPUT
47K 1048 8¢ ATK o D8 1 - ' C
‘—1 = Ba [I_L 5l a5 |4 2
15| 14 470n = e . 8
Lia e M. LOCATION[ZQ)—I—'\N\/—I— 339) i @8 g2
+
48 .
e 4‘[ : ™ °3 PR NOTES
123 eat ) L - == 09 BB cg 12 i
— 4,7K Jo +AI |
START = 100a 5 3|lslce |8 JSAME ON —1 86 ¢a D NOT USED. FOR DESERT PATROL g
SWITCH No [X} BAL o¢ | v V]CONDITION | i
87K —1 ¢¢ g4 +5V 3 3 '
CLEAR 1005 2 Al BIT ADD4[E} 7 2 |10 —
HigH  NO 47% BIT ADD 5[F} 5 2 -
SCORE (NOT USED) K9 5V BIT ADD 6[E} 6 > = +5V !
D7 : ¢
_ : 12 -POR BI T ADD 7[H . é‘WK
v DRIVE [3Z} 7‘474 4.7 - = conpition 8IT ADDB% 13 'lg 12 7 6 2[vor] &
0 74174 g I AT _
L7474 B 3| € e 2 a[+a
CONDITION 30[37} A e SCREAM AUDIO 2 7ass ||| tlez ] g = 85 |6
: 5
3 14 ge
2 Al ‘
2] 4 [ ]
SHOT CAL NO[E}——
SHOT VERTICAL 6 555 _@ GOMR BLANK }__J
POSITION 5 — = =
————— 00334 scREAM ‘
v B
out [ )
47K SHELL IMAGE GENERATION I.E
. LINE ADD 2[ZE}+—2 : ¢ o 137 a .
2 16 2 3 12 2 2 ;
3 sl € . 86 27 —AAA . {35]VIDEO
47K LINE ADD 3[Ed}— g6 | U
F8 |5 86
= 4 BIT ADD 2[ 3 }—2 :
47K oo 6 3| cs|4 c? 6
oy Dmve@——’vw—@ as ‘ CI - 81T ADD 3[E 2 o £8 f
470, | 4 .
V. LOCATION[TT } T - A ) 12 L o2 : gs |10
6 2]
' 8 LINE ADD I[}—5
il e 9 oo (U 8 g2 # £CO GHANGE
= 1 L 3 81T ADD 1[T}—] 8¢
LINE ADD4 B T A
CINE ADD['2 5 AT 3 DESERT PATROL 5
LINE ADD 717 = 2 ., B BOARD THREE
LINE A
e PMOSECT SUPPONT ENGINEEMING | TOF ABST. [APPROVED[TAY.
19 750 MORTH MARY AvENUE v 2‘_"_:“_
+ CALIFORNIA NEX g CHEC! a
7485 |2 ::::'l‘:‘:.:ul T 300320 (DEBIGNER
DRAWING NO. !EALI 'an-lﬂi.
= ./ of 2 s
—— ; T v fh: 3 ERM Py e




: [ : , .
8 7 6 5 il 4 3 2 1
REVISIONS
188UE [ DESCRIPTION DATE | APPROVAL
EXPLOSION SOUND v sV
) PR ]
9 1 |3_81_QL|
B2 3
B2 lad < 2]
13] 12 n 3 , 4.7k
3 @ I e ]"—0 ® 1 °2&‘i K
243 |y 483 | olas B—2fos 4—+5'v = s8
1K 86 86 86 @4 ' = F
CONDITION 27 (07} N Q3
NDITION ] s *
: L enseas JET SOUND
4.7 O L ALE
33K I ~POR .
== = 200K K9~9
= S 47K 4 3 8 9 13 | 12 8
‘ £3 2| F3
13- .
GAME ON[U }— o ) F4 164 164
BS 3| 120 13] 12
DATA BIT 2[ZF — 1o, 18 6555 el '
@8 3 +5v
A6 U els et 4feole 17 |2
9
= 32 2| E4 5 E4 5| E4 03 K
13 86 86 86 pa a2
DATA BIT I[25} Y SOUND_DECODING 2N3643
Al 4,7K Z-E:f;
-STROBE 28[ 5} 12 5 8[.aT T
§ As 10 ‘O'I 1K J
RAM BIT 1620} 02 = |oa<$
a7k T 1K
RAM BIT o[F] ‘[0 2 +AL AUDIO AMPLIFIERS =
o Be 18 6 AIRPLANE SOUND =
3 2ra7u : ' 76
o 2 Al ce
AM BIT10[ 5} @8 o0 5 +5V aal a2 +2V
AS 279 7 sk T 1%,
RAM BIT 11 3 ! L Lé
g2 +AL| | +5V 45V = MR [on] W o LM38O4 1 " —{T]
: 86 D6 500K 218 |a 250K 8 4 M = |7 v 1ouF n CH. I
Lya 2 s ce (9 it 5V ‘ 3 7r—3 ANA— SPEAKER
2 ) i0 D2B M 2h8 2n :
A4 279 10K 2/cep 2 p +
I 512 2 s |5 oK [l |s P A4 U6\ 8
| es 2 I —= x| 10 555 /] 555 IM SLM“O' i —{41]
| 5 i ] —\W— = STIOF
B& . K [ 3 i
24 2T i3 | e 231 |74 w JT ___]_: o 1uF _T[_owr o = j;: 711G,
¢¢ 14 5 > = - = = 1 2. 14
nl as 279 8K +5v 510K W
g2 .8l 4 +5V g . Li3s0 8 . 9
-V DRIVE [32} > e +5V AN —e-H| (= &_ <[ Tr 104F,
PsS  ,lc2a > B 1m 20 CH.2
10K g 430K 8 AAA—4 214 SPEAKER
_ I 3 555 = ¥ JaF
STROBE 265 }— vy sov TMER > 5 2|p2a |3 1K Bam IR 1 T
A6 5 25 >4 o = o S S o= N s 5'1' LM380 21 =
DATA BIT 3[Z— 2 45 iM 2.4 18 uFL '°'l 555 22 B> ) L) L1 P %.41[IOuF_
on 10K 6 1 ) } D, >3l i & siok
3 12[ ot I .osI SCREAM —— 4 AAA— il
7l A [g 7 I = 1 ™ = [> NOT USED ON DESERT PATROL.
f 4 5 B6 ——{F ] CONDITION & S FIRE AUDIO ————~.Nv~——J
e 2T . 09 |
e Fel TITLE
8BS
CONDTION [F}—— 2| } 235 //\ | DESERT PATROL
y g8 = 5[ @E BOARD THREE
01
“fF L PROJECT SUPPORT ENGINEERING | TOP ASSY. APPRGVED | INY.
- 750 KORTH MARY AVENUE DRAWN v/
SUNNVYVYALE, CALIFORNIA 94008 lil? Ai". CHECKED
PHONE: (400} 739-88380 OESIGNER
ORAWING NO. SCALE | PROJ.ENG.
. - sH. 2 or 2
e 7 | 6 5 t 4 3 2 1



