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introdaction—
how to use this manual

The following manual is designed to instruct you in the trouble-free operation of your new Space
Tactics game. Please take the time to read it through carefully before using your game. This manual
assumes the maintenance - technician possesses a general knowledge of solid state circuitry,
microprocessor and digital integrated circuitry, and TV monitor concepts. Any individual not
knowledgeable in these areas should not attempt repair of the electronic portion of the game.

The manual is organized in two main sections—electronic assemblies and electro-mechanical
assemblies—which contain detailed service and parts information. After reading the manual through
first, you will then be familiar with the proper assembly section to refer to if a problem should occur. If
you have any questions that are not answered in this manual, call GREMLIN/SEGA Customer Service,
(714) 277-8700.




Space Tactics is the newest video game
from GREMLIN/SEGA. It is a sitdown-
style game, surrounding the player with
the game action. The object of the game is
to destroy the attacking space ships one by
one in order to defend the five player bases
at the bottom of the screen. At the begin-
ning of each game, the player’s bases are
armed with one missile each which
destroys the bombs dropped by the enemy
ships. These are controlled by the five red
switches on the game front panel.

By moving the steering handle, the
player aims his laser beam at the enemy
ships. His aim must be exact to destroy the
ships. The handle allows the player to aim
at all parts of the screen. At the game's
beginning, the player receives 4 or 6 base-
barrier defenses, which he must use
carefully throughout the game. The base-
barrier is a yellow arc that runs over the
player’s bases and prevents enemy bombs
from reaching the bases; it is activated with
the yellow front-panel switch. But, a bomb
that hits the barrier will explode and make
a hole in the defense.

The player must destroy all enemy ships
in each round to advance to the next
round. Each of the 3 kinds of enemy ships
is worth a different point value, depending
on the round. At the end of the first round,
one UFO appears and must be hit to gain a
bonus point value. The sooner this ship is
hit, the higher will be the points awarded.
At the end of the second round, 2 UFOs ap-
pear. Play continues until all the bases are
destroyed by the enemy; when this occurs,
the game ends.

Options selection for Space Tactics

game concept

allows you to select the number of coins
and credits for each coin mechanism,
number of barriers, bonus barriers, (1 or 2
extra each time a player destroys all in-
vaders and the UFO), player initials entry,
advertising sound on/off and extended
play. The extended play feature occurs on-
ly if 2 or more credits are on the game.
Refer to the Options Selection section
under Miscellaneous Adjustments in this
manual for instructions. Also, at the end of
every game, the screen displays the top 5
high scores, and allows entry of a player’s
initials if he is one of the high scorers.

game
specifications

Power 90-120VAC, 175 watts
100-240VAC, 175 watts
Dimensions: 31W X 69 inchesD

(77cmW X 171cmD)

Height
63 inches (157cm)




d.Shipping Bracket Removal
After the game halves are out of their
cartons, you must remove the shipping
brackets and bolts before operating the
game. Refer to the drawing to locate these
brackets and bolts. The only tools required
are a Phillips-head screwdriver and a cre-
sent wrench. Remove the brackets careful-
ly, so that the FRAGILE GLASS MIRROR
does not break. Loosen and remove the 2
shipping bolts located at the bottom of the
monitor. When moving the game at any
time, we strongly recommend that these
brackets and bolts be put back, as a

precaution against shipping vibrations.

b.Game Inspections
After all shipping brackets and material
have been removed, inspect the game
against the following check-points: (DO

F%\\\—-q\.

L

REMOVE—shipping bracket

game set-up
and inspection

NOT TURN THE GAME ON YET!)
Check: [JCabinet not damaged.
[JGlass mirror not broken or
cracked.
ONo wires loose from plastic
connectors.
OLogic and sound boards seated
properly.
C'Monitor mounted securely.
[OMonitor boards seated proper-
ly.
[JConnectors are attached pro-
perly.

These are problems that could occur during
shipment. Be sure to check them before tur-
ning on the game. Report any serious pro-
blems to GREMLIN/SEGA Customer Ser-

vice, or your distributor.

REMOVE—shipping bolt (2 ea.)

REMOVE —shipping bracket (2 ea.)
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€.Connecting Game Halves

Position the front and back halves
together, leaving about 6 inches (15 cm) of
space between them. Now, insert all plastic
connectors from each half. All the leads
and connectors are color-coded, so there
will not be a mistake in making the connec-
tions. Be sure to insert the male/female
connectors firmly. When all leads are at-
tached, tuck the wiring inside the rear half
of the game to be certain that no wires
hang out when the cabinet halves are
brought together. Now, push the game
halves together and insert the enclosed
Allen-head bolts (located in the cash box)
into the following positions:

1 bolt on the right side of the game.

1 bolt on the left side of the game.

3 bolts on the top of the game.

3 bolts on the bottom, below the steering

handle.

(8 bolts used, total).
It is suggested the game halves be joined on
a smooth floor surface for easier
maneuvering. Adjust the cabinet leg
levellers under the game, as needed for
your location. Two handles are provided
on the rear of the front half for moving the
game.

d.Game Power—On
Now you are ready to turn on your Space
Tactics game. Plug in the game and turn on
the power switch located on the rear side of
the game. The following sequence should
occur:
1.The monitor and mirror assemblies
will move slightly to center themselves
before the game starts. This occurs
every time the game is turned on. If
the monitor or mirror do not move, it
may only mean they were already
centered.
2. The two ultraviolet fluorescent lights
will come on,

(Do not look directly at these
lamps—ultraviolet light can harm the
eyes! Also do not expose the logic
board to the lamps—ultraviolet light
erases Eproms!)

.If everything is normal, the monitor,

at power on, displays random infor-
mation. A few seconds later, this
clears and the game goes into the
advertising sequence, first displaying:

GAME OVER

If there is a mechanical problem; the
screen displays:

MECHANISM IS

NOT READY

Consult the Maintenance section of
this manual for further instructions.




Space Tactics is a unique combination of
video-game and electro-mechanical cir-
cuitry. As a video game, it possesses the
essential elements of any video computer:

1. A microprocessor

2. Memory circuits

3. Clock and video timing circuitry

4. Input ports

5. Qutput ports

6. Power circuits

7.Video and character generation cir-

cuitry
But, what makes Space Tactics a special
kind of video game is its electro-
mechanical system controlled by the com-
puter. More about that system later.

First, let's look briefly at each of the
essential elements above and where they
are located in the game. (Refer to the Logic
Board Block Diagram for reference.)

1. Microprocessor: (Page B of Schematics)
The microprocessor used in Space Tactics
is an 8080A. It is IC 138 on the logic board,
and is the heart of the computer. It controls
the movement of data and instructions to
and from memory and the outside world.
2. Memory Circuits: (Pages C, D, and E of
Schematics)

Basically, there are two types of memory
devices: 2716 Eproms (8), and 4027 RAMS
(32). The Eproms hold the program in-
structions for the microprocesor; they also
contain character information. The RAMS
form the video memory and they are divid-
ed into 4 Pages of 8 RAM ICs each. (A
Page is a section of memory designed to
hold certain video information.) The Pages
in Space Tactics memory are labelled “B”,
“D”, “E” and “F".

3. Clock and Video Timing Circuitry:

game theory
of operation

(Page G of Schematics)
The Master Clock circuitry consists of a
crystal and IC 143. The clock signal
generated by this circuit not only drives the
microprocessor, but also the video timing
circuits 123, 118, 116, 117, 121, and 122.
4. Input Ports: (Pages F, H and I of
Schematics)
Input ports allow the computer to sense the
player’s actions on input devices. Refer to
the Maintenance section for a list of these
parts and [Cs. Note that the photo-sensing
units used in the game are considered input
devices, also.
5. Output Ports: (Pages F, H and I of
Schematics)
OQutput ports allow the computer to res-
pond to the player’s actions. The
Maintenance section lists the output ports
and ICs. Note also the addition of 2 output
devices not commonly found in video
games—the 2 motors.
6. Power Circuits: (Page E of Schematics)
Voltage requirements for the game's logic
board are +5 VDC, -5, +12, +6.8 VDC
and +8 VDC. The last two voltages pro-
vide power for the 75468 transistor array
1Cs; 6 VDC also powers the coin counter
and coin rejects coils.
7. Video and Character Generation: (Pages
C, D and F of Schematics, also see block
diagram of logic board)
The circuits that produce the color video
patterns on the screen consist of not only
the video RAM (4 Pages), but also the
following:

a) Address Multiplexers

b)Video Memory Controller

c) Character Generator

d) Color Prom (RGB outputs)
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The address multiplexers are 74L5153 1Cs
located (on the schematic) to the left of
each of the four RAM pages. They allow
the computer to address the RAMs at one
time, and, at another, allow video timing
to address the RAMs. This process of swit-
ching between the computer and the video
timing updates, or refreshes, the informa-
tion in the RAMs. The action occurs so fast
that the video data changes on the screen
smoothly and rapidly. The Video Memory
Controllor is part of the video timing cir-
cuitry that ensures the switching process
does not occur at the same time. Character
Generation is produced from a portion of
Eprom that contains the information for
the various characters in the game. The
color Prom, IC 86, generates the pulses, on
command from video memory, that pro-
duces the Red, Green, Blue (RGB) signals
for the color monitor.

Now that we have identified the essential
elements of the Space Tactics computer
board, let's see how the whole system
works together.

Player responses on the input devices,
and the computer responses on the output
devices are all monitored and controlled by
the game’s computer. This applies to the
electro-mechanical system as well, because
it contains input devices (the opto-
isolators) and output devices (the motors)
which the computer senses and reacts to.
So, think of the electro-mechanical
assemblies in the game as different kinds of
input and output devices, like sound
boards and monitors (output devices) and
coin and player switches (input
devices)—that is what they are. The
electro-mechanical system, then, works in
the game as follows: One motor controls
the movement of the mirror assembly up
and down, and the other motor moves the
monitor left and right. These motions are
activated by the steering handle. For exam-
ple, when the handle is turned to the left,
the computer senses this switch is closed
and causes the motor circuit to turn on the
motor. You will see there are four motor
circuits on the logic board; two control the
directions, clockwise or counter-clockwise,

of the mirror motor, and two control the
directions of the monitor motor. The game
computer senses the direction and position
of both the mirror and monitor assemblies.
It must do this continually, or the game
would not respond accurately to the
player’s commands. So, two opto-isolators
sense the up/down limit of the mirror, and
two micro-switches sense the left/right
limit of the CRT. When one of them is ac-
tivated, it tells the computer that the CRT
motor, for example, cannot move left
anymore. As reference points for the com-
puter, one opto-isolator informs the com-
puter of the mirror's center position
(halfway mark) and one tells of the CRT’s
center position. This is why both motors
activate on game power-up: They simply
center the mirror and monitor for the next
game.

Finally, two notched sensor discs on
both motor shafts rotate between opto-
isolators to generate a string of pulses. The
computer counts the pulses and keeps track
of the positions of both the mirror and
monitor. This occurs so that the computer
knows, for example, where and when the
player laser shot hits the screen. Now, you
can see how the mechanical system in the
game works: It consists of input and output
devices not commonly found in video
games, and, as such, they are all under
game-computer control.
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1. General Service Tips
If, when the game is first turned on, the
screen displays:

MECHANISM IS

NOT READY

and you have done all the steps in the
Game Set-Up section of the manual, open
the service door on the side of the game’s
rear half, and inspect the monitor center
sensor (see figure 2). Make sure its wires
are connected and that the black opto-
isolator is not defective. Re-solder any
loose wires, or replace the bad sensor. If
this fails to start the game, make the same
checks on the mirror sensors, located on
the top of the mirror motor assembly (see
figure 1.) (The game halves need to be
separated in order to make this inspectjon).
If these check good, turn off the game and
manually turn the monitor and mirror to
their center positions. Now, re-power the
game: If “MECHANISM IS NOT READY”
comes on the screen again, proceed to
check the two motors. Make sure they are
not jammed and are connected properly. If
this fails to solve the problem, suspect a
problem on the logic board. Refer to the
logic board maintenance section, follow-
ing.

2. Power Supply Repairs (Refer to
game block diagram (page A) and
schematics (page E)

The power supply design is straightfor-
ward enough to locate any problem quick-
ly. Three IC voltage regulators supply the
DC voltages; 2 ICs (IC1 and IC2) supply
+12 volts, one (IC3) supplies -5 volts. The
switching regulator unit supplies +5 volts
at 6 amps. In addition, +17 volts is taken
from the rectifier D4, +8 and +6
(unregulated) volts from the last two diode
rectifier circuits. If a voltage problem oc-

curs, check the output at the power supply
for the proper voltage. If the voltage is still
not present, disconnect the supply lead at
the power supply and measure the voltage
again. If the voltage reappears, you should
suspect a problem (probably a short) on
one of the IC boards. If the voltage does
not show up, suspect the diode bridge or IC
voltage regulator.

3. Sound Board Repairs (Refer to
sound board schematics and game block
diagram)

When one or more sounds is missing, it is
best to isolate the particular defective
sound circuit on the sound board. Refer to
the block diagram for the list of sound
types and pin connections to the sound
board. Activate the problem sound circuit
and, on the sound board, look for any
transistors that do not switch states when
activated, or check ICs that should change
states, or should generate clock signals.
Also, check both inputs and outputs to IC
amplifiers for the presence of signals. Refer
to the diagram below to adjust the sound
board controls.

VRI_VR3 VRS VRY VRO VRL _ VR
%&&A&A‘&ﬁ%&é@%ﬁs
VRZ VR4 VRE VRE VRIC VRJ2
VR4
SOUND
BOARD
| . 91zu-pP
VR 1. Explosion Lower Sound Volume
VR 2. Not used
VR 3. U.E.O. Hit Sound Volume
VR 4. Explosion Upper Sound Volume
VR 5. Bomb Sound Volume
VR 6. Player Shot Sound Volume



VR 7. Invader Sound Volume
VR 8. Warning Sound Volume
VR 9. Invader Hit Sound Volume
VR 10. Rocket Sound Volume

VR 11. U.F.O. Sound Volume

VR 12. Character Sound Volume
VR 13. BBD (Echo) Sound Volume
VR 14. BBD Bias Volume

&. Power Amplifier Repairs (See
diagram below)

There are two power amplifier boards in
the game, one for the upper speaker and
one for the lower. First, isolate which of
the two amplifiers is defective by turning
down the volume of one, while keeping the
volume of the other high. Reverse this pro-
cedure to isolate the defective board.
Check for the proper voltage level on the
board (+17VDC) and for ground poten-
tial. If these are present, trace an audio
signal through the amplifier circuit and
verify whether it is present on the output.
If not, the IC is probably defective, or one
of the coupling capacitors is bad.

S7084-P  POWER AMPLIFIER, DC24V, 8W

N
?nJ_* > " i
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R

5. Logic Board Repairs (Refer to
schematics, page B through I)
a) Built-in Self-Test Feature:

The Space Tactics logic board has a

built-in self-test program which is ac-

tivated by flipping the switch labeled

“SELF-TEST”. This switch is located

on the power supply board in the rear

of the game, and inside the coin entry

door, at the top. The self-test checks

for a bad RAM in one of the four

RAM Pages. (Each Page contains 8

RAM ICs). It also checks for any

defective switch or display on the

game front panel. To run the test, turn

off the game, then turn the self-test

' oy, Gl
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switch on, re-power the game, and
observe the following screen displays:

i) The screen displays, in this order:
a red screen
a yellow screen
a green screen
a red screen

ii) Then, 30 seconds later, a small
yellow “X” appears inside a red
border. The laser beams begin to
fire. This allows you to check for
proper operation of the laser beams.
The “hit” LED (red) and the yellow
“X" should line up exactly, other-
wise the mirror or monitor
assembly needs adjustment. (see
Game Adjustments)

iii) The switches on the front panel light
up. Each of the LED segments in the
BAR displays light up, one at a
time. Watch for any burned-out
LEDs or lamps at this time. Also,
the score displays count 0 through
9, allowing you to check them for
proper operation. Next, activate
each switch and its light should go
out, showing that the switch is
good.

iv) If a RAM is bad, for example, in the
“D" Page, first the screen displays:

D PAGE RAM
IS NO GOOD!
RIGHT 0000 0000
ERROR 0000 0010

D PAGE RAM
IS NO GOOD:!
RIGHT 1111 1111
ERROR 1111 1101

7654 3210
:RAM Number



RAM PAGE (8 RAMs each) RAM¢# 0 1 2 3 4 5 6 7
B 1C82 83 84 85 74 75 76 77
D B 60 61 62 63 52 53 54  55]
E 37 38 39 40 30 31 32 33
F 17 18 19 20 10 11 12 13

In the first readout, a “1” appears in
the ERROR row, indicating a bad
RAM. The second display occurs only
to verify the first display, by inverting
the first display. So, a “0” appears
here, showing the same bad RAM.
The RAMs in each Page are numbered
0 through 7, with the 0 RAM at the far
right, as shown above. Refer to the
chart above to locate the correct RAM
IC on the logic board:

So, our example shows RAM #61 is
defective. Change the defective RAM
and run the test again to verify the
replacement. The RAMs are grouped
into their respective Pages on the logic
board. NOTE: If there is a bad RAM
in the “B Page”, the display will not
clearly show this, because “B Page” is
the memory devoted to displaying
words and letters. Isolate the bad “B”
RAM further with an oscilloscope by
looking for a floating, pulled-high or
missing signal on the suspected RAM
output, pin 14. IMPORTANT: To
return to the game mode, you must
first turn off the game power, turn off
the test switch, then re-power the
game. Failing to turn off the game
before deactivating the test switch,
could cause an erratic display.

b) Defective Screen Displays:
As was mentioned, each Page of
RAMs performs certain display func-
tions. They are:

Page B Displays:
Character (words/letters) display
Player bases
Barrier (yellow arc above bases)
Bomb (from enemy invaders)
Page D Displays:
The enemy invaders that appear
in the back of the screen playfield
Page E Displays:
The invaders that appear in the
middle of the playfield
Page F Displays:
The closest invaders, when they
enlarge
The UFO saucer
So, if a problem occurs where some or
all the above pictures are defective,
suspect the RAMs or multiplexers in
the corresponding Page.

c) Defective Player Controls: (Refer to
input ports schematics)
Suspect the ICs listed below as bad if
the corresponding input switch fails to
operate, but the switch is good.

INPUT PORT IC # (on logic board) INPUT SWITCH

IC1 Fire Switch

1, 7, 80, 87, 35 Move Right (Steering Handle)

1, 7, 72, 66, 35 Move Left (Steering Handle)

1 Move Up (Steering Handle)

1 Move Down (Steering Handle)

1 CRT: Right Limit Switch

1 CRT: Left Limit Switch

34 CRT: Center Opto-isolator

34 Mirror: Right Limit Opto-isolator
34 Mirror: Left Limit Opto-isolator
34 Mirror: Center Limit Opto-isolator
14, 22 (2) CRT Clock Pulse (CP) Opto-isolators
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INPUT PORT IC# (on logic board)

INPUT SWITCH

14, 22
71
78
78

48
48
48
41
41
41

(2) Mirror Clock Pulse Opto-isolators
Dip Switch #1

Dip Switch #2

Steering Handle Switches for Entering Player
Initials Only

Coin Switches 1 and 2

Service Switch

Self-Test Switch

(5) Base Switches

Start Switch

Barrier Switch

Be sure to verify a suspected opto-
isolator as bad before replacing its in-
put port IC. Do this by holding a logic
probe, or oscilloscope probe to the
output of the device. Then, slip a
dark-colored piece of paper between
the opto-isolator and observe a
voltage change at the output. If no

change occurs, the opto-isolator is
probably bad.
d) Defective Output Control: (Refer to
output port schematics)
Refer to the list below to locate a
defective output IC (or other part) for
the corresponding output device.

QUTPUT PORT IC # (on logic board)

OUTPUT DEVICE

IC2, XSTR TR22, IC159, Photo-
Coupler PC4, DIAC 4, TRIAC 4

IC2, TR23, IC159, PC3, DIAC 3,
TRIAC 3

1C7, 1C8, TR20, 1C159, PC2,
DIAC 2, TRIAC 2

1C8, TR21, IC159, PC1, DIAC 1
TRIAC 1

ICs 95, 96

ICs 139, 136, 126, 119, 125,
140, 132, 131, TRs 16, 17, 18, 19

ICs 43, 42, 58, 49, 57, 99

1Cs 114, 109, 103, 97, 102, 108
TRs1,2,3,4,5,6

ICs 102, 108, TRs 7, 8, 9, 10, 11,
12, 13, 14, 15,

ICs 65, 99

CRT Motor, Turn Right
CRT Motor, Turn Left
Mirror Motor, Down
Mirror Motor, Up

Lights in Barrier, Start and
Base Switches
Laser Beam (Both Sides)

Sounds Enable (To Sound Board)
Score Displays

Barrier, Round, and Credit Bar LED
Displays

Coin Counters 1 and 2, Coin Reject
Coils 1 and 2

11




One of the more unique output
devices in the game is the LED laser
beams. It consists of two boards, each
of which contains 60 green LEDs of
three sizes. Refer to page F of the
schematics to see how it operates: IC
94, a 7415165, is a shift register that
receives 8 bits from the data bus and
clocks them out in series at pin 9.
These pulses (“LED CP”) are applied
to pin 1 of IC 140 (page ] of
schematics). Depending on the 8 bits
loaded into IC 94, the shift register,
the clock pulses will appear to make
the LED laser beams move fast or
slow. If the enemy invaders on the
screen are far away (as in the begin-
ning of the game), the laser beams ap-
pear to move slowly. When the in-
vaders are close, the beams seem to
move faster. Eprom #217 (IC 136,

page ] of schematics) outputs the cor-
rect sequence of data to the 75468
transistor arrays, #125 and 119. They,
in turn, activate the LEDs on the laser
beam boards in rapid succession.
e) Static Problem: (See page B—CPU
schematic)

The logic board contains a circuit that
resets the microprocessor (IC 138), if a
large static charge is applied to the
game. This circuit consists of an
antenna and ICs 155 and 151. The
antenna picks up the static charge and
triggers the ICs to reset the 8080A. If
this circuit is too sensitive to static,
add a 3300 (3.3K) ohm resistor at R53
on the logic board, and this will
decrease the circuit’s sensitivity. Also,
the antenna wire can be shortened, or
removed, if necessary.

12
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The following adjustment procedure shows screws (Fig. 1) and moving the bracket

how to keep the game’s electro-mechanical up/down, or left/right as necessary.

assemblies running efficiently. The sensor disc should not scrape
against any part of the opto-isolators.

d) Adjust the 3 mirror sensors by rotating
1. Mirror Motor Adjustments: the mirror in its down position. Check
(Refer to Figure 1) the mirror sensor shutter (Fig. 1) to en-
a) Turn off game power and separate the sure its notch passes the down mirror
game halves. limit sensor (Fig. 1). Follow the same
b) Locate the mirror motor assembly in procedure for the center (Fig.1) and up
the top of the rear half. Rotate the (Fig. 1) mirror sensors. If any are out of
screw axis (Fig. 1) to ensure it turns alignment, position the 3 sensors by
freely. The mirror should move up and loosening screws (Fig. 1) and moving
down smoothly. If it does not, adjust the sensor brackets (Fig. 1) back and
the two screws (Fig. 1) holding the forth, left and right as needed. The mir-
screw axis collar and/or adjust the bolt ror sensor shutter (Fig. 1) should move
on the screw axis collar (Fig. 1) to freely without touching the opto-
tighten or loosen the ball bearing inside isolators.
the collar. Keep the screw axis oiled e) It may also be necessary to raise or
lightly from time to time. lower the mirror sensor shutter stop
c) Ensure that the mirror sensor disc (Fig. (Fig. 1) with its two screws. This will
1) turns freely between the mirror CP help position the shutter, as needed.
sensors (Fig. 1). If not, position the CP f) Keep the motor ball bearing (Fig. 1)
sensor bracket (Fig. 1) by loosening its lightly oiled.
MOTOR FIGURE 1 SENSOR

BALL BEARING ADJUSTMENT

SCREWS

MIRROR MIRROR CP
MOTOR SENSORS

........... . UP MIRROK
) LIMIT SENSOR
(BACK SIDE)

CENTER
MIRROR
SENSOR
(BACK SIDE)

MIRROR
SENSOR
DISC

“HIT" LED : e, DOWN

BOARD , ' /] : MIRROR
: - LIMIT
SENSOR

ol (BACK SIDE)
AXIS
COLLAR
MIRROR
SENSOR
COLLAR SHUTTER
ADJUSTMENT
SCREWS
CP SENSOR BRACKET ~_ CP SENSOR MIRROR SENSOR
SCREW AXIS . BRACKETS
(MIRROR MOTOR) ADJUSTMENT SCREWS SHUTTER
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FIGURE 2

2.

a)

0
~

d)

MONITOR
CENTER
SENSOR

MONITOR
SENSOR
SHUTTER

LEFT CRT
LIMIT
SWITCH

MONITOR
SCREW

MONITOR AXIS

SHUTTER
ADJUSTMENT
SCREWS

Monitor Mirror Adjustments:
Unlock and remove the service door
located on the side of the rear game
half. (See Figure 2.) Power should be
off.

Check the monitor sensor shutter (Fig.
2, 3) to ensure it is not bent. If
necessary, remove it to straighten. Note
that the monitor center sensor (Fig. 2)
slides left and right along the monitor
sensor shutter (Fig. 2). Be sure it moves
freely without touching the shutter. If
needed, move the shutter up/down, or
left/right by loosening its screws (Fig.
3) to align. Also, the center sensor (Fig.
2) can be moved up or down by loosen-
ing its screws (Fig. 2). Inspect it to make
sure it is not cracked.

Check that the monitor assembly guide
pin (Fig. 3) moves freely back and forth
along the monitor screw axis (Fig. 3)
and guide path (Fig. 3).

The monitor screw axis collar (Fig. 3)
must slide smoothly on the axis. It may

CENTER
SENSOR

ADJUSTMENT

SCREWS
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RIGHT CRT
LIMIT SWITCH

e)

MONITOR
CP CP SENSOR
SENSORS ADJUSTMENT

SCREWS

MONITOR
SENSOR DISC

CRT (MONITOR)
MOTOR

need adjustment by loosening or
tightening the ball bearing bolt (Fig. 3)
on the collar. Keep the screw axis light-
ly oiled.

As the monitor assembly moves left
and right, it activates the CRT Limit
switches to prevent it from moving too
far. The left CRT Limit switch (Fig. 2)
and the right Limit switch (Fig. 2)
should be checked to ensure the
monitor assembly activates them. If
necessary, realign the switches by mov-
ing them left or right on their brackets.
The monitor/mirror assembly fits into
and pivots on the base (Fig. 3).
Periodically check it to be sure it is oil-
ed, and that the ball bearing inside it
turns freely.

Be sure the monitor sensor disc (Fig. 3)
rotates between the monitor CP sensors
(Fig. 3) easily and does not scrape the
sides. If necessary, realign the monitor
CP sensors (Fig. 3) with their screws
(Fig. 2).



h) To adjust the tension on the sprocket

chain (Fig. 4), loosen the motor-
mounting nuts (Fig. 4) slightly, and
turn the tension bolt (Fig. 4) to loosen
or tighten the sprocket chain. Do not
make the chain too loose or too tight.
There should be a small amount of
slack in the chain, for best results.

3. Alignment of Mirror and Motor
During Self-Test Mode:

As was mentioned, the game displays a
yellow “X” on the screen during the self-
test (See Maintenance). Also, the “hit” LED
flashes on at this time to allow alignment of
both mirror and monitor assemblies. If the
red LED does not line up with the “X”,

FIGURE 3

MONITOR CP SENSORS MONITOR
MONITOR SENSOR DISC

CRT (MONITOR) MOTOR

BALL ~ SCREW  MONITOR ASSEMBLY MONITOR
GUIDE PIN CRE

BEARING AXIS
BOLT COLLAR

BASE
(BALL BEARING INSIDE)

i) Important Note: If the game is to be run

on either a 50 HZ or 60 HZ line, the two
motor sprocket wheels must be checked
before operating the game.

For 60 HZ line: Sprocket wheel at posi-
tion A (see Figure 4) must-have 22 teeth.
The sprocket at position B (Fig. 4) must
have 20 teeth.

For 50 HZ line: Reverse the
sprockets—20-teeth sprocket at A;
22-teeth sprocket at B.
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SHUTTER
ADJUSTMENT
SCREWS

MONITOR
SENSOR
SHUTTER

GUIDE
PATH

SCREW

AXIS

tollow this procedure:

a) If the “X” appears above the LED, ad-
just the mirror limit sensors (Fig. 1) by
moving the sensor board upward slight-
ly. Loosen the board’s screws (Fig. 1) to
slide the bracket up. The “X” and LED
can also be matched up by sliding the
“hit” LED board (located between the
laser beam boards—see Figure 1) up or
down, as required. This board moves
up or down by loosening its mounting
screws.



b) If the “X" appears to the left or right of

the “hit” LED, adjust the position of the
monitor sensor shutter (Fig. 2). Loosen
its mounting screws (Fig. 2) and slide it

A
SPROCKET

CHAIN B

NUTS
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MOTOR
MOUNTING

mechanism is not activated. If it is not,
loosen the guide pin collar (see Figure 6)
and slide it up or down the steering
shaft to realign it.

left or right, as needed. b) Figure 6 shows the inside view of the

c) Finally, turn the steering handle steering assembly. The LEFT and

left/right and up/down, and check that RIGHT switches are normally closed

the “X" and LED are matched up again. until deactivated by the CAM, as

shown. Adjust the right/left switches

for proper operation by the CAM. Two

&. Steering Handle Adjustments: rubber rollers limit the left/right direc-
a) Figure 5 shows the top view of the com- tion of the steering handle.

plete steering mechanism. Note the c) To replace the “fire” switch in the steer-

positions of the UP and DOWN swit- ing handle, simply unscrew the set-

ches. These are activated by the guide screw on the side of the switch and lift

pin when it slides against the switch ac- out the switch. Solder the switch leads

tuators. The guide pin should be to the new switch. Push it into place
centered in the slot when the and retighten the set-screw.

FIGURE 4

CRT (MONITOR) MOTOR

TENSION
BOLT




FIGURE 5

SWITCH

GUIDE PIN ACTUATORS

Sesammitiisionmon
7

DOWN SWITCH

UP SWITCH

5. Monitor Removal Instructions: e) Then, remove the monitor. DO NOT
Should it be necessary to remove the game BUMP THE MONITOR AGAINST
monitor, follow the following procedure: THE FRAME!

. f) CAUTION: When replacing the color
monitor, gently set the monitor on its

a) Unplug the game from the wall outlet. mounting brackets! The neck of the
b) Separate the game halves. monitor tube could be damaged if it hits
c) Remove the bolts holding the screen the lower frame!
graphics assembly (see Figure 7) on g) Bolt the monitor back in place, and
both sides of the monitor. reattach the screen graphics assembly.
d) Disconnect the monitor harnesses at the h) Then, reconnect the monitor harnesses
bottom of the monitor. Take out the at the bottom of the monitor. Make
monitor mounting bolts (Fig. 8). sure they are connected SECURELY.

18



6. Miscellaneous Adjustments:

a) Inside the coin-entry door, on the upper
edge, is a Control Block, as shown. VOLUME:
. UPPER
The functions of these controls are: @@? %ﬁ SPEAKER
. VOLUME:
LOWER

SELE-TEST Lower
SWITCH  SERVICE
DEMAGNETIZING

pyvacLls SWITCH

Demagnetizing Switch: Pushing this switch clears any color distortion on the color
monitor.
Self-Test Switch: This activates the game self-test feature.
Service Switch: This credits a game without advancing the coin counter.
Volume Controls: One control for each speaker, upper and lower.
FIGURE 6

LEFT SWITCH

RUBBER
ROLLERS

I

RIGHT SWITCH

GUIDE PIN COLLAR
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FIGURE 7

GRAPHIC ASSEMBLY i
MOUNTING BOLTS

(Both sides of monitor)

AN

SCREEN GRAPHICS ASSEMBLY

Then, wire the game transformer to
match the selected voltage wiring
diagram below. Be sure to make
good solder connections when re-
wiring. Check the wiring before tur-
ning on the game!

b) Voltage Conversion Instructions:

i) Unplug the game from the wall
outlet!

ii) Refer to the chart below to select the
proper line voltage for the game.

TRANSFORMER CONNECTION

120v 200V 220V 230V 240V
Tho of e of fto oftto of tte o
O 100 100 O 100 O 100 O 100
0110 Q110 1o 110 Q10
120 O 120 O 120 O 120 120
o] 0 (0] (o] [3 ]
0100 “—0 100 O 100 O 100 O 100
Otio Q 1o} “—=0 110 Q110 O 1o
—o0 120 O 120 O 1200 “—0O ‘20| —0O 120
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iii) DO NOT change any wiring to the
color monitor!

iv) If the new line voltage is at 50 HZ,
and the game originally ran on a 60
HZ line (or vice versa), the monitor
motor sprockets must be changed.
See section 2i, under “Monitor
Motor Adjustments” for instruc-
tions.

FIGURE 8

MONITOR
MOUNTING BOLTS
(3 on each side)

CAUTION: SET MONITOR DOWN
GENTLY WHEN REPLACING!
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¢) Game Option Selection:

Refer to the chart below to select the
desired game options.

Switch 1
1 213 4 5 6 17 18 OPTION
off | off | off «(1COIN 1PLAY
off | on | off T2 COINS 1PLAY
off | on| on B 4 COINS 1PLAY
on | off | off >|1 COIN 2 PLAYS
on | on | off Z |1 COIN 3 PLAYS
on | off | on O|1 COIN 4 PLAYS
off | off | on “[1COIN 6 PLAYS
off | off | off —~|1 COIN 1PLAY
off | on | off 7|2 COINS 1PLAY
off |on | on r&.]) 4 COINS 1 PLAY
on | off | off S |1 COIN 2 PLAYS
on | on | off Z|LCOIN 3 PLAYS
on |off | on O|LCOIN 4 PLAYS
off | off | on U11 COIN 6 PLAYS
off NO HIGH SCORE INITIAL ENTRY
on HIGH SCORE INITIAL ENTRY
off JADVERTISING SOUND OFF
on | ADVERTISING SOUND ON
Switch 2
1 2 (3 4 OPTION
off GAME STARTS WITH 4 BARRIERS
on GAME STARTS WITH 6 BARRIERS
off A 1 BONUS BARRIER—if you hit all invaders
= and saucer (UFQO)
on 9 2 BONUS BARRIERS
on Sy EXTENDED PLAY — bases return if you hit
% credit switch when 1 base remains (must have
at least 2 credits on)
off NO EXTENDED PLAY

o7209P
LOGIC
BOARD
SWITCH 1
=2
SWITCH2
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parts section
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Rear Cabinet Assembly

ITEM # DESCRIPTION SEGA # GREMLIN #
1 Leg Adjuster (2) M-163-4 601-0455
2 Lock Tongue (Service Door) PB-1022 601-0587
3 Service Door TI-1111 601-0588
4 Ornament Edging (Cabinet Trim) TI-1109-B 601-0589
5 Air Vent (2) PT-0342 601-0097
6 Ultraviolet Lamp Tube (2) 5-92035 390-0045
7 Shipping Bracket SGB-2517  105-0161
8 Graphics, Upper TI-1118 420-0546
9 Graphics, Front TI-1119 420-0548
10 Graphics, Back TI-1120 420-0547
11 Caster Wheels, (2) S-81159 601-0391
12 Line Filter S-96634 601-0429
13 Power Switch 5-90834 509-0039
14 Outlet, AC Type S-91449 601-0484
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Front Cabinet Assembly

ITEM # DESCRIPTION SEGA # GREMLIN ¢#
1 Window Graphics, Right (Page 26) TI-1082  420-0544
2 Window Graphics, Left (Page 26) TI-1083  420-0545
3 Front Window TI-1051  253-0207
4 Back Window (Hood) TI-1050  252-0131
5 Back Window Rod TI-1077  601-0590
6 Ornament Boss TI-1078  129-0009
7 Speaker, 16cm, 8 ohm (2) S-96965  130-0018
8 Upper Speaker Guard Plate TI-1062  105-0222
9 Upper Speaker Net TI-1061  601-0596
10 Lower Speaker Guard Plate TI-1056  117-0131
11 Lower Speaker Net TI-1055  601-0558
12 Floor Mat TI-1052 320-0043
13 Edge Protector (2) TI-1053  601-0599
14 Hold Bracket (Back Window) TI-1057  105-0223
15 Ornament Frame, Lower TI-1058  601-0598
16 Ornament Frame, Upper TI1-1059  601-0597
17 Hold Bracket (Front Window) TI-1063  105-0221
18 Cabinet Handles (2) TI-1076  109-0041
19 Ultraviolet Lamp Tube $-91058  390-0038
20 Leg Adjuster M-163-4  601-0455
OENOJOONO (9
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Front Cabinet Assembly, Continued

--Front Panel--

21 Door Lock (For Cash Box Door, Service LS-1064  220-0097
Door, Back Door, and Coin Entry Door)
22 Lock Tongue SH-1044  601-0066
23 Lock Retainer Bracket TI-1080  105-0220
24 Cash Box Door TI-1064  601-0595
25 Cash Box (Not Shown—Behind Box Door) TI-1065  220-0162
26 Cash Box Door Frame, Upper TI-1066  601-0594
Not Shown Cash Box Door Frame, Lower TI-1067  601-0593
27 Cash Box Door Frame, Right TI-1068  601-0592
28 Cash Box Door Frame, Left TI-1069  601-0591
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Front Cabinet Assembly, Continued

ITEM # DESCRIPTION SEGA # GREMLIN #
29 Strategy Instruction Plate, English TI-1085  117-0129
Strategy Instruction Plate, Japanese TI-1084 ----—m-
30 Play Instruction Plate, English TI-1232  117-0131
Play Instruction Plate, Japanese TI-1230 —mme-
31 Coin Entry Door TI-1218  601-0586
32 Coin Entry Door Cover TI-1219  601-0585
33 Lock Tongue (Coin Door Lock—Not TI-1231  601-0584
Shown)
Not Shown Coin Entry Bracket A DH-1045 105-0219
Not Shown Coin Entry Bracket B DH-1046 105-0218
34 Reject Cup W/Flap Door AH-1062 601-0416
35 Reject Button Assembly (2) MP-1017 240-0097
Not Shown Reject Lever Spring (2) OL-3018 125-0091
36 Coin Entry Plate, USA TI1-1223  117-0140
Coin Entry Plate, Japan TI-1222  -=-e--e-
37 Credit Switch S$-97228  509-0125
Not Shown Switch Lamp (6V) S5-97230  390-0090
Not Shown Coin Mechanism, USA —m———n 800-0103
Coin Mechanism, Japanese CC-2006 220-0084
Not Shown Volume Control, 25k ohm (2) S-93157  220-0111
(All are  Volume Control Knob (2) S$-90595  601-0042
located  Demagnetizing Switch 5-96397  240-0105
inside Button-Demagnetizing Switch S5-96400  240-0106
coin Service Switch $-96405  509-0111
door) Self-Test Switch S5-93640  509-0057

--Front Panel Switches, Displays--

38 Barrier Switch, Yellow S-97229  509-0121
39 Base Switch, Red (5) 5-97227 509-0123
40 Base Switches Plate TI-1418  117-0146
Not Shown Switch Bracket, Base Switches TI-1417  105-0224
Not Shown Bar-Graph LED (Red, Rectangular; S$-97231  390-0086
for Credit, Barrier and Round Displays)
41 Decal, Meter TI-1407  420-0566
42 Mask, Credit (Clear Red Plastic) TI-1411  601-0572
43 Mask, Score TI1-1410  601-0571
44 Mask, Round TI-1409  601-0570
45 Mask, Barrier TI-1408  601-0568
46 Credit Display Plate, (Clear Plastic) TI-1405  117-0139
47 Score Display Plate TI-1404  117-0138
48 Round Display Plate TI-1403  117-0137
49 Barrier Display Plate TI-1402  117-0136
Not Shown 7-Segment Readout (Score Display) S5-96601  481-0071
Not Shown Switch Lamps (6V) S-97230  390-0090
50 Front Panel TI-1401  601-0569
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Monitor, Motor and Frame Assembly

ITEM # DESCRIPTION SEGA # GREMLIN #
1 Monitor Sensor Shutter TI-3068 117-0134
2 Holder Plate TI-3070 117-0145
3 TV Mask (Plexi) TI-3078 601-0563
4 TV Mask (Black Paper) TI-3082 601-0566
5 TV Graphics A (Dome) TI-3079 420-0554
6 TV Graphics B (Strip) TI-3080 420-0555
7 Graphics Bracket (2) TI-3081 105-0225
8 TV Mounting Bracket (2) TI-3085 105-0214
9 *Color Monitor, 15" (16 Type) 96887-P 601-0562
10 Pivot Housing TI-3009 252-0134
11 Screw Axis (Monitor) TI-3011 280-0338
12 Guide Pin TI-3012 280-0339
13 Sensor Disc TI-3014 106-0057
14 Flange TI-3074 280-0337
15 Guide Bracket (2) TI-3017 105-0213
16 Lead Plate (2, Nylon) TI-3018 117-0135
17 Switch Bracket, A TI-3019 105-0212
18 Switch Bracket, B TI-3020 105-0211
19 Monitor CP Sensor Board, C TI-3083 601-0567
20 Collar (Monitor Screw Axis) HT-3045 250-0465




Monitor, Motor and Base Assembly, Continued

ITEM # DESCRIPTION SEGA # GREMLIN #
21 Sprocket Wheel (20 teeth) TI-3075 350-0174
22 Sprocket Wheel (22 teeth) TI-3076 350-0176
23 Chain (45 links) TI-3077 280-0336
24 Coupler TI-3086 280-0351
25 Compression Spring TI-3087 125-0098
26 Ball Bearing (2) S-82387 100-0011
27 Ball (For Screw Axis Collar) S-80042 101-0010
28 Ball (For Pivot Housing) S-80674 101-0009
29 Monitor Right, Left Limit Switch S$-91421 509-0048
30 Monitor Motor S-97226 350-0172
Not Shown Sensor (Opto-Isolator for Sensor 5-97086 601-0582

Boards A, B, C, D)

*The color monitor contains a 15" color tube. This is the same size as
“Color Display 16 Type".

(30) D22 23
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Mirror, Motor and Frame Assembly

ITEM # DESCRIPTION SEGA # GREMLIN #
1 Mirror Motor (Page 31) 5-97226 350-0172
2 Universal Joint (Page 31) TI-3076 350-0173
3 Spindle Shaft TI-3064 123-0060
4 Ball Bearing 5-82597 100-0014
5 Bearing Housing TI-3030 250-0464
6 Collar Bracket TI-3060 252-0133
7 Steel Ball (Inside Collar) S-80021 101-0008
8 Collar (Mirror Screw Axis) TI1-3059 601-0576
9 Shoulder Screw TI-3061 280-0352
10 Half Mirror TI-3056 275-0072
11 Mirror Frame, Upper TI-3055 601-0578
12 Mirror Frame, Lower TI-2054 601-0579
13 Mirror Frame, Right TI-3053 601-0580
14 Mirror Frame, Left TI-3052 601-0581
15 Sensor Disc TI-3073 106-0056
16 Screw Axis (Mirror) TI-3033X 280-0335
17 Motor Bracket TI-3031 105-0209
18 Motor Mounting Bracket TI-3029 105-0210
19 Pivot (Fits Inside Base) TI-3028 280-0349
20 Monitor Center Sensor Board, A TI-3022X 601-0565
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Mirror, Motor and Frame Assembly

ITEM# __ DESCRIPTION __SEGA # ___ GREMLIN#
21 Flange (Behind Sensor Disc) TI-3015 '280-0350
22 Mirror Limit Sensor Board, B TI-3038X 601-0561
23 Lead Plate A (Nylon) TI-3040 117-0144
24 Lead Plate B (Nylon) TI-3041 117-0143
25 Mirror Sensor Shutter TI-3042 117-0132
26 Extension Spring (For Mirror Sensor

Shutter) TI-3044 125-0095
27 TV Mounting Bracket (2) TI-3045 105-0207
28 Mirror Holder (2) TI-3046 109-0039
29 Shoulder Screw (2--For Mirror Holder) TI-3047 280-0347
30 Spring Hook TI1-3048 280-0346
31 Sensor Board A, Bracket TI-3049X 105-0206
32 Lead Roller (Wheel) MP-2025 121-0007
33 Mirror CP Sensor Board, D TI-3084 601-0564
34 Extension Spring (Mirror) TI-3071 125-0096
35 Sensor (Opto-Isolator) For Sensor

Boards A,B,C,D S-97086 601-0582
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LED Laser Beam Assembly

ITEM # DESCRIPTION SEGA # GREMLIN #

1 LED Board, Right TI-1303 171-0029

2 LED Board, Left TI-1302 171-0030
Green LED, Large 5-96903 390-0093
Green LED, Small S-96901 390-0095
Resistor Array 5-96900 601-0583

3 “HIT” LED Bracket TI-1306 105-0217

4 “HIT” Holder TI-1308 109-0040

5 “HIT"LED, Red S-97225 390-0085

6 Screen (2) TI-1304 601-0559
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Power Supply Asembly

ITEM # DESCRIPTION SEGA # GREMLIN #
1 Switching Regulator 5-96560 601-0158
25C2335 Transistor ~ eeemeee 482-0084
uPC1042I1C e 316-0706
TL4941C 312-0222
2 Power Transformer 97239 560-0057
3 Power Amplifier (2) 97084-P 110-0018
TA 7216P S-97072 313-0043
4 Regulator Unit TI-4007 601-0573
7812 IC 5-96436 313-0014
7805 1C S5-94267 313-0012
5 Fuse, 2A (2) S-90644 514-0032
Fuse, 6A S-90639 514-0031
Fuse, 8A (For 120 Volt Use) 5-91151 514-0043
Fuse, 5A (For 220 Volt Use) S-90661 514-0034

33




Steering Handle Assembly

| ITEM # DESCRIPTION SEGA # GREMLIN #
1 Cam TI-2040X 350-0175
2 Handle Bracket, Rear TI-2029 105-0201
3 Upper Bracket TI-2039 105-0202
4 Switch, (For Left/Right) S-91421 509-0048
5 Rubber Ring, A TI-2021 320-0041
6 Handle Shaft TI-2030 123-0059
7 Bearing, Mini Pillow S-82465 100-0013
8 Stopper Bracket TI-2036 105-0203
9 Collar TI-2032 601-0560
10 Compression Spring TI-2035 125-0093
11 Guide Pin Collar TI-2033 129-0007
12 Rubber Ring, B TI1-2022 320-0042
13 Handle Bracket, Front TI-2028 105-0204
14 Guide Pin TI-2034 280-0333
15 Handle TI-2017 109-0037
Not Shown Wire Cover (On Back of Handle) TI-2025 280-0334
16 Emblem, Sega TI-2019 420-0553
17 Supporting Bracket TI-2038 105-0205
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Steering Handle Assembly, Continued

18 Rubber Roller TI-2020 121-0015
19 Extension Spring TI1-2024 125-0094
20 Actuator TI-2027 104-0006
21 Switch (Up/Down) 5-91344 509-0118
22 Switch, Push Button, Red (Fire) S-97452 509-0120
23 Housing TI-2031 250-0463
24 Handle Boss TI-2018 129-0008
25 Button Plate (For Fire Switch) T1-2043 117-0142
26 Switch Holder (For Fire Switch) TI-2042 109-0038
27 Compression Spring TI-2026 125-0097
Logic Board Assembly, PT.# 171-0028 (97209-P)
LOCATION DESCRIPTION SEGA # GREMLIN #
DIAC 1,2,3,4 DIAC, 2A (4) S-93237 601-0574
TRIAC 1,2,3,4 TRIAC, 400V, 3A (4) 5-97467 482-0039
XL Crystal, 15.46848 MHZ $-95875 203-0009
PC1, 2, 3,4 Photo Coupler 5-94928 280-0140
TR16,17,18,19 Transistor, 2SB765K or TIP 125 S-96677 482-0019
1C132 PR-67 Prom S-94080-67 312-0211
1C123 PR-66 Prom S-95843-66 312-0212
I1C118 PR-65 Prom S-95843-65 312-0213
I1C86 PR-54 Prom S$-95775-54  312-0214
IC146 75365 IC S$-97217 314-0132
1C106 2147 or P2141-4 1C S-97216 314-0133
IC152,156 AM 91L11APC S-94984 315-0018
1C142 ulP’B 8228D S-96274 314-0134
1C95, 114, TD 62003P 5-96678 312-0106
119,125,
131
RA11,12,13, Resistor Array, 33 ohmX8, vaW 5-97219 460-0046
14
RAS,9,15 Resistor Array, 220 ohmX8, v4aW S5-95706 312-0116
RA3,5 Resistor Array, 560 ohmX8, YaW S-95688 460-0047
RA1,2,4,6, Resistor Array, 1k ohmX8, vaW 595686 601-0237
16,18
RA17 Resistor Array, 4.7k ohmX8, vaW S-95705 460-0048
TR20, 21,22, 2SC458C Transistor 5-92415 482-0043
23
------- Bus Bar 97329X 601-0575
1C158 Eprom 0 B 312-0215
IC157 Eprom 1 ———— 312-0216
1C154 Eprom2 312-0217
IC153 Eprom3 e 312-0218
IC150 Eprom4 e 312-0219
1C149 Eproms e 312-0220
IC136 Eprom217 e 312-0221
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Sound Board Assembly, PT.# 116-0009 (97211-P)

LOCATION DESCRIPTION SEGA # GREMLIN #
IC7 MN 3101 IC S$-96514 313-0040
IC6 MN 3005 IC 5-96513 313-0041
1C2,3,11 MB 4391 M IC 5-96675 312-0209
IC4,5 AN 6551 IC $-96837 313-0042
IC12 94560 AN IC S-96464 312-0147
IC13 76477 5-96504 312-0150
IC1 LM 324 5-95783 313-0034
( N
d ®)
QUANTITY
DESCRIPTION SEGA # GREMLIN # PER 5 GAMES
--LOGIC BOARD--

DIAC, 2A S$-93237 601-0574 S5
TRIAC, 400V, 3A S-97467 482-0039 5
Crystal, 15.46848 MHZ S5-95875 230-0009 2
Photo Coupler 5-94928 280-0140 2
Transistor, 2SB765K or TIP125 5-96677 482-0019 2
75365 IC S-97217 314-0132 2

2147 or P2141-4 IC S-97216 314-0133 3

AM 91L11APC 5-94984 315-0018 3

uPB 8228D 5-96274 314-0134 2

TC 62003P S5-96678 312-0106 2
2SC458C Transistor 5-92415 482-0043 2
Eprom0 312-0215 1
Eprom1 312-0216 1
Eprom2 312-0217 1
Eprom3 e 312-0218 1
Eprom4 312-0219 1
Eproms 312-0220 1
Eprom 217 312-0221 1

--SOUND BOARD--

MN 3101 IC 5-96514 313-0040 2

MN 3005 IC 5-96513 313-0041 2

MB 4391 M IC S5-96675 312-0209 2

AN 6551 IC 5-96837 313-0042 2
94560 AN IC S-96464 312-0147 2
76477 S$-96504 312-0150 2

LM 324 S-95783 313-0034 3
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Recommended Spare Parts, Continued

QUANTITY |
DESCRIPTION SEGA # GREMLIN # PER 5 GAMES
--LASER BEAM ASSEMBLY--
Green LED, Large $-96903 390-0093 10
Green LED, Small S-96901 390-0095 10
“HIT” LED, Red S-97225 390-0085 5
-MIRROR, MOTOR AND FRAME ASSEMBLY--

Mirror Motor $-97226 350-0172 1
Steel Ball (Inside Collar) S-80021 101-0008 2
Shoulder Screw TI-3061 280-0352 6
Half Mirror TI-3055 601-0578 5
Sensor Disc TI-3073 106-0056 2
Screw Axis (Mirror) TI-3033X 280-0335 1
Monitor Center Sensor Board, A TI-3022X 601-0565 5
Sensor (Opto-Isolator) For

Sensor Boards A, B, C, D S-97086 601-0582 25

--REAR CABINET--
Leg Adjustor M-163-4 601-0455 4
Ultraviolet Lamp Tube 5-92035 390-0045 2
-FRONT CABINET--
Window Graphics, Right TI-1082 420-0544 1
Window Graphics, Left TI-1083 420-0545 1
Front Window TI-1051 253-0207 1
Back Window (Hood) TI-1050 252-0131 1
Back Window Rod TI-1077 601-0590 1
Speaker, 16cm, 8 ohm 5-96965 130-0018 1
--FRONT PANEL--

Door Lock LS-1064 220-0097 2
Cash Box TI-1065 220-0162 1
Reject Cup W/Flap Door AH-1062 601-0416 2
Credit Switch S5-97228 509-0125 3
Switch Lamp, 6V $-97230 390-0090 25
Coin Mechanism, USA o 800-0103 1
Coin Mechanism, Japanese CC-2006 220-0084 1
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Recommended Spare Parts, Continued

DESCRIPTION

SEGA#  GREMLIN 3 SUANT

ITY
AMES

--FRONT PANEL SWITCHES, DISPLAYS--

Barrier Switch, Yellow
Base Switch, Red
Bar-Graph LED
7-Segment Readout
Front Panel

5-97229 509-0121
$-97227 509-0123
S5-97231 390-0086
S-96601 481-0071
TI-1401 601-0569

-STEERING HANDLE ASSEMBLY--

Cam

Switch (For Left/Rignt)
Rubber Ring, A
Rubber Ring, B
Handle

Actuator

Switch (Up/Down)

Switch, Push Button Red (Fire)

Button Plate (For Fire Switch)

Switch Holder (For Fire Switch)

--MONITOR, MOTOR AND BASE ASSEMBLY--

Color Monitor, 15"

Screw Axis (Monitor)

Sensor Disc

Monitor CP Sensor Board, C
Sprocket Wheel (20 teeth)
Sprocket Wheel (22 teeth)
Chain (45 links)

Ball (For Screw Axis Collar)

Switching Regulator
25C2335 Transistor

uPC 1042 IC

Power Amplifier

TA 7216P

7812 IC

7805 IC

Fuse, 2A

Fuse, 6A

Fuse, 8A (For 120 Volt Use)
Fuse, SA (For 220 Volt Use)
TL 494 IC

TI1-2040X 350-0175
S-91421 509-0048
TI-2021 320-0041
TI-2022 320-0042
TI-2017 109-0037
TI-2027 104-0006
5-91344 509-0118
S-97452 509-0120
TI1-2043 117-0142
TI-2042 109-0038

96887-P 601-0562
TI-3011 280-0338
TI-3014 106-0057
TI-3083 601-0567
TI-3075 350-0174
TI-3076 350-0176
TI-3077 280-0336
S-80042 101-0010

--POWER SUPPLY--
5-96560 601-0158
——————— 482-0084
——————— 316-0706
97084-P 110-0018
S-97072 313-0043
S5-96436 313-0014
5-94267 313-0012
5-90644 514-0032
5-90639 514-0031
S-91151 514-0043
5-90661 514-0034
------- 312-0222
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schematics
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Power Connections, Video Ram Page Counters/Eprom .................. E
Video Generation, Input Buffers, Dip Switch #1/Scoring Displays ......... F
Master Clock: Timing Circuit ........... ... ... G
Player Controls: Steering, Photo Sensors, Motor Drive . .. ............... H
Player Controls: Front Panel Switches/LED Fire Beam ................... I
Oscillator: UFO Hit Sound, Invader Sound . .. ............. ... ......... ]
Oscillator: UFO Hit Sound, Invader Sound,

Player Fire Sound . .. ...... ... . . . . . . . . K
Oscillator: Bomb Sound, Warning Sound . .. ........................... L
Oscillator: Bucket Brigade Device (BBD) Amplifier Circuit,

Power Connections. ... M
Oscillator: Explosion Sound, Rocket Sound, Word (Character)

Sound, Front-Back BBD Main Amplifier .......................... N
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39



H

1 0
- g E
) seavice ouTier

[ —
—@—g—-.m,—-g

i
i
§
13

voaves
TS MEOLATOR, AC 00V, DCOY, 04

—

E} 0
[y

lat

LN vy .
Candd

WIRE COLOR CODE

WO RIO U B W=

RED
BLUE
YELLOW
GREEN
WHITE
MAROON
ORANGE
BLACK
GRAY
PINK
SKY BLUE

C
D
E
]

L

K

BROWN
PURPLE
LIGHT GREEN
JUMPER WIRE
LARGE WIRE

KING WIRE (30 str.)

couom

senre

oruay

EXAMPLES

52
51
50

WHITE BLUE
WHITE RED
WHITE

(—Tizs00r_acenaron et

oy

o

HeErTweTITTT

ot conres sewson
[V 0F

..o 1

VOLTAGE

120 V

200V [220 V

230 V

240 V

STAND-BY

MAXIMUM

w
2A, 190w

w w
w w

w
1A, 190 w

ABBREVIATIONS USED

SOL.
SW.
RE.

SOLENOID
SWITCH
RELAY

SWITCH

SYMBOLS

Circle in the Switch
@ Symbols indicate
Operation by a motor

# Make and Break
Switch

#  Normally Closed

-

Normally Open

B |

[ .v‘

=

|
LT

W

urren s
va- 230

8oL RF

na.wwst

GAME BLOCK DIAGRAM,

CABINET WIRING

Tietale scom LEs ase'y

: 3



SWITCHING REGLATOR, AC 100V, DCBV, 84

pCoV

$-96800

L4, £
acoov

80L he -

T1= 4007 REGULATOR UMIT

.

I

€ 70 pros

O
4
52 T
"Wo

&

poev_wege.
onp
MIRROR_LIMIT SENSOR
DCsv. 30K o 2 30F 50] w.
P |-SOF oamoor sw. ¢
be - #o-S0F o—B —  jjueaw 4
s 5 pRowN W o
MIRROR CP CENSOR 9 £FY gw. [
S¥Esee] 30F f
4 + O=50F >4 .
poascsw. | o
ooy 15 b P S
— s {
— « 4
oc-sv. E CRY R.__LIMIT SENSOR s
CRY L LIMIT SENSOR | | START sw. [
GND S0K BARRIER SW. s
. TR A E—
0 peomswz 4
SERVICE SW.x 2 [
IT_SW. d
ANTENNA
S
START SW. L
BARRIER SW.
ocev D 9 B3
sD L]
AS 3
B5 H
Cs i »
S e
Es o H
15 g ]
Doey S ; e
UNAES. 5 - 3
S 3
65 .
s
L

IWER AMp.

Yro MIT )

LOCATION OF COMMECTOR

$7209-P_1C BOARD ASS'Y, SPACE TACTICS

CONNECTORA  COMNECTOR B CONNECTOR C

A 10wWx2

GAME BLOCK DIAGRAM,
CABINET WIRING




-Vee

- ©
g080A - A5 I54 N ] ] 1*’
= &
:°,‘9 “T> Ao wf , PR %i =
a6 iy AZy a pemon g TE
7S365N Ipi B ) c-memz -TE
z, 24 -
A iy Ao 2, CIT="" ) C (- kom4 - TB
o s eaps . b koms 72
b2 Blae el ATu N 22 o b zass N e 1t
il (|57 Lo Az I 2ol o oas r-ton - T
), A2y
24 i , 8 3808
22 4 Al 24 2y Ao @ olo__acns At vareH
— o_ 482D
P LA TYPRSAC] a7y ppro—222
: "__Sens
~
ArpE AL i’ I . Tl sges
s —_—
U 7 - &2 4 — o axR
Alsyne g 2 2 iR AB7 [ - £
3 | P -
®, —
5% dn e et T A% wpozoEs
3, |
oY _ L,
g 15/ . 2 o 7608
4 o 4%e
“ 130 Blial 4| Z4 A7
Lsze4 _ —_—
niE 7 TR 71 =473 —> WR Tiring
Py tid 3|, %) 7 rez . vee
S A £5/38 I
q arjz Shas 4 > A M 2
H < —
v Ml 2k 2y ATa L#q16 vypZ V-RAM WKTE F
= \& 1Z Sdaes Vep " ” . €
A g ; o
_ln 4 £l vepl2 — )
@ -
¢
2 ‘o) ” ”
ILQ o8| e r3p~ J 8
are
uuAUﬁ N N 7
457 -~ X1y {ohis ] - .8
Z ol DB W [P<344 L4
o Y333
LY nop < —J
9 g 2 hd MEMW
oy T
e I R
57 ey o, menzp 2t
vee . R
e ravzelzr g7 3 /3 \s: » VEAM READ F
L574 Ao % - v &
3 Wl o % T . - ! N
Pt “ .
< tewsf } e Ll 4 20 b
L— 2 — « B8
N o N @ 1. & u
= o " 3 2 = rREAD 1
. 3 /
V BLANK ™ we e doy 1P R " 7
21 1nie 86 s "o ., g
0B -4 — ” 7
| 7 5 - /
P I3
Eceg she o -
Vee S I Tl
154 < B: <+ _
o i Do
: . p
oz
- -
903
H— D04
P05
D06

057

———= MEMORY KFLUES]



VIDEO RAM PAGE B VIDEO RAM PAGE D

o S - R - ces Zoni SR
~ aiE - see
e iaan TR - S - — = w5
+ - — - AT
-y t- ~ T
- 0d6 - “vEA wRiTE O
- 058
e b
- i
< ez
1~ et
-1~ 008
S ol o—
var| vz | vz | w7 | etz | pmr| puz ‘ ~—— .
Aves | Il
! B veir | gz
j - 7 |
L e . 7 EE
Ak i .. |
I _ |
! i ol P
“
At e
B i H
gg”" v ! aore R ! B
aoia ~ v f— . | - . . |es|se s3] s2ifer
o3
- e e
" AR ol
5
. o wer P
. e p .
7 Y © - o + "
i FA
ntt T | ek e
Lsies "
w ey
asez 43
| ] A
ol + |
w - s |
] " 1 -
5 7 ‘ 3 4 3 z ’ ’ !
Ave| + » - H
Ll vee o1 2ha [,
" £ whe £ % IR EEA RN ENEN RSN
> 1 s P
s ! S
3y 7 | eur Al vi | ovr | eur | sur o by il T
e el e Lo Lo i J n N
@ E} =
wiZ = e
| ol e Lags | agr] o
| O e P
i
L5 ' 45)
235294 ;
Lisiey
- ‘
P Y
L e (e
P A P { i e (e}
o] ez ' e J&
e | sl —
L e »
P B
flsa iy
L a oa
e 12
AL Vee-ger
' —
cax —
u
O ear
e s ~
K 2 v o 5 2
ST ..
cowok , [RAPATEeN
s s _ _
Wiy s z T awEEs
—— raere




VIDEO RAM PAGE E

me
. 2 2 2 2 2 2 2 t
> o ]
yory | rouy | we27 | o0xr | wor7| war | a7 [pe27
N FAME - =l
w
L2 H
i g Rsp*
3 A0S 4 .
NE ARG Z P Yoy x L x
J'—" - . P 3’
26 5
Pl i 4 ¢ e
ar AF s "
vee 4 * e N5
Aot 4 &
it ept 5 “ag
IS @
pe Veg
3 . the ! Lsu3 voe[fl—— 57
"3 «f ~.4 .
2 \j‘" ry - BNz v | 20
E v 2
.2 j
Lsa3 N
|eses | ., 4 N
. wde A 2l s [V R
e R
. » MR P
" 9 | 32 | 37 F-av ‘et
2 "
- F- +
P N h - .
. » ol —— war e
E - 4V £ jes 3 b i
R 5 Ve
£ o < ,‘;q' =/ ols
“ ¥
2 o Az
vee e
25 T: .
i 1543
mei H3 4, . vssaj
s
a3 £ 12 .F: '
—_ v - | A
l "'Fi i £- 27 = n
£- aft o o, 2 7l e || s |2 z |/ | e
E- v = . ‘ “
2] -
E4 R N I T P 2 AV Y ¥ 287 £
£iea <
] « - oy
E- 17 ’ e - .
E- v N wr Sae
. 7 Nl wr ) ot l oyt our | ourl eyt | et
“w A - le | * kd v+ 24 od
s | g o | gpr | our | gur
e e I e
24
. is0e3
isn Leseed]
244
s “’l’L L3579 o
: Dl L
B Lo nlal PR g P vl
s w cab s, nf
" + -
cAF 7, ’ » CAS 2 s ’
car ) .
" | A SAY  co M
Al 4 . " .
s
VeetqeL t2
) Vee—qe
C. w nll
2 6.
P A
CAL ) s CAL 3]
can ] A Al 5]
c o
PR s P 27
o P A A N R A L, | [i———< VAW A0 € 46 F CLEAR
PAGEE ~ A 2 a o s
L e
i seeae e
U LMPUT INHIBIT /66 \g/
B3

Vee

VIDEO RAM PAGE F

RAS F



EPROM

Ponaw -G
p-rora-T

2 -vomy

’-

’-

P-Rom1CE

|

V BLANK

"

"

SR

TR

n 4 % n
i3 e | LT S 027
23 2 4 o6
a3z 4 2 e [224
123 i SN P PPN 4. oba
Ade ¢@@ &9 | G2 | Y | @& @JH s £53
ABS 2 5 . 4| o2
A%4 4 ¢ = 051
AD7 nd P2 s
ADE 2 8
439 24496 | S| 4 |3 |2 [ | e
A &ﬂ.-
" 2 e | EPR- | EPR- | EPR- | EPR- [ ERR- | EPR-
e e a3 [ 222 (221 w0 | 29 |28
L
|
# 276 | 294 2714 2ne 24 274 | 274
7 | e st L4 & 14 L3 o
m # * 7 F FF T
an
,,
e ke bo L b br s e
e 70,75, ]V Yoy 74
*1Ax v v
I w
[ 2{ a2
”
P zIA
. ¢ain)
2
s @&
o 2 b
CTLE] y. 1 2 ﬂﬂ]‘l"l RAM ¢R2¥H
<
Vee ' ar
X +sv > 1 2 43
LT -
2
Vi 14 29
+12v 155 =
RN
% 4
o 37
RV, =)
- T
ITLE
L&D
Dcav h!@)!
430
¥ Laup a
m X6V e
L5381 >
gl 1277 6BV BET. P
3 RET. ‘h\:
. 9% !
, 2 2diZz jaf* (66 "D cLeaR oR
B N
= ® ® y »o anD. ne
Ys qit 24 166 '€ cLeAR a
£
2 433, 3al- 166 "F" LEAR
iz
—dam o
s
e @
@) JR— _ P —_—
SHOT Frak ek —443  aot SHET ARRIVE
" e —— ~
B N ”V x SHOT ARRIVE EMLR
VYV
4
o]
3
2 (I
7
> I
: >
W .
o >
w T
Q

L5393 L5313 s111
) TaEmp LA Tann a Tz |
[ rARZ I ” @y
LpA. ~)~ {4
! .
SRTrIEIE SRERES 23 Ei8ee
ITITINER SAldidg SNy 238
DAV AR SQ

POWER CONNECTIONS,
VIDEO RAM PAGE COUNTERS




IR

P Ror-T

Y
2ot

»-Roms-iE

p-RombE
P-RoMIcE:

T R VN VR R VY
k1l < iz <
43x | S T R [ 027
130 r 2l jre o6
a2z T N2 (221
423 £ 3 - - = | o5 | s = D64
7 59 45 W
ave @Y (Y | Ee |G |8 | @2 [ELNM o3
AdS A s . 4| po2
404 4 ¢ e 251
AB7 45 ? 26 ¢
AB? 4 g
439 2498 | S| 4 3 z I o
A% rp— i
e | EPR- | EPR- [ EPR- | ER- [ERR- | EPR-
vee T2 23 222 |22 w0 | 29 [ug
| ———Zaws
|
O l | 3 7 a 3 "
[« _ _ M.. A Hw. M: H.o
%) o
|
iy
|
e ke Lo Lu Lo be s Lo
Vo o Ty |V Vo Ty Y
2iA o [E—vee
A
2z
[ o
[ la
P 2IA | zIIIA
A (qiw| cawn)
4ias
A1 v
/56
sley @2 | @O
FEER 1455 @ p
FERA * Hhﬁt‘lA RAM RDTH

LS r87 X3
Ao ————2, -8
D D)
Jr 7 R— VY
24 o
Bin
o L e
sl v
28] 9 2
) oo
2l ol i
A
A 538 >
o) —_— 6BV ET.
.
Ly poort? ‘ 33
uh. 3p—-
21,, (o8 | vebs . (66 "p" R
< . 2
i, Yep* z 166 '€ cLmAR
’ ] -
166 "F" ALEAR
zl4| —qem
—Sden
SHOT Fird e —4s SHET ARRIVE

PPie]
&
P

L3éa x3

k7]

SHOT ARRIVE POLSE —IQR

4
3 v
N i M
743 N 3l v
> |3
V BLANK ; 53
w [ . S
bt
n o
Y
SR
SRR 4
L5313 8311
TasmfE /A rank - o rarm
e i e L I &
578 T TR CEONNORCEZa0 AAARAIAT
N - N s
TRIISAEE TRERE 2333 3
LLldww N I L d O
[N NP

wn
&
Rl
=
Z
5
o
O
B
O
<
[P
p>
<
e
@)
78]
=)
=

POWER CONNECTIONS,




17x6

ot

YER 50T

PuAler SHoT Soud

E{)‘A‘P, P ars e

CPTROND T

SPeED LATEH

S T

- —— 3moT IRI.
—— NPreo enreHl

A p TATer

[T comrerent
j— COMI METER 2

= cows KEJECT 1

FAvbou &

DIP SWITCH #1

- g
[
z: — > ).5 [
5 T - 3 ’11'«,;
S mely g~ W g bt~ EXS wlwl® 0
< 2 @ ._“ RN °
N o) AE) ‘?qg P
M H
& & b KIN L3
> LN TiL|y
| ]
AT J 4 -
Swiwm S | ATE MTA A
LS zaa &P @3 L5244 Z
s i ez et e 2 P
IEEE g EEE
o s P o
Rerann e | SRR, ],
2aa @ & @ rszau )
Al AL A thr 2Ag. 1Ag A
A i
E’,‘x,—r. d “umey 2
P 33232
gddads 33333l
ST T R 1
PRE P $EEE8RRE |
HE s NSk
!iv 2 Q
NHEE g
NER i
HHER N 4
SI38IS

VIDEO GENERATION, INPUT BUFFERS,

- Com REJaeT 2

SCORING DISPLAYS .

oS
—2[b-onn THVATER

T V@;agu RETFET

2Ryl %

B Oae S0rD oN

ska
—‘bo‘— MoToR
T MoTeR

It

ol e R
Teibslhe Tos 27 Lt

5373
ree

et

asa
RERY

Az

upadze

)

o3

P

TSALBAx IS

e

B

-

.

IR

=
=

"
e

o2

.

E B E
I3
”ﬂ‘%él 8 R &

¥5p

0LEd

Taup CaTen

T

eV &8V IKT

oaTa E

P d e Al
pe LT |
. S| K,!' - — |-
TP & ool 2l
s et
cay i Z o 0o 12 Y DI BN xeo|x 15 | 1103

75468

DcRV  envEET




75 46 348 His

SRCK —~a—
seq s SO €4
/JE> 2 . 70 P%'
Jon ‘:':” 3300
ade ner o4
S
< g Q
G 3
v 3
@
£ N
/,”“n~——————"’ NZ
21 8 RApe————— 7 Nee
s
o, # MP (F,E,D PAGE) é;:
1 P St e
" SRt RASE
[ Noz_—_
9@:6 S0t ~RAS D
L :
& 20 FsB saq 74/, ~RAS B
v
«
e "
<, Al 210
5 lku 2 pa
A Pl ind nERe I At READY
0 REQVEST LS
B A i 3 llcu 74
l!-‘— < el
3199 L ;’3 spp i CAS F 4,
wft— ase = 28
172D 432 cAs £ s
2 sed ofs AsE 2 20
Rk TIHIVE é . PR
T ™
Ve Vee
¥
ki ” wu 34"_‘ coLok
2 2340
. + HfE———— SEe
. 5”’ vale
20
qf* sReK
@/i"
e 20> My me
~
2 Y
Ve
¥ > 2
[y 2 - - -
o " £I5% T LERER RS N
P > 8
"”
2l 10 = 1] >md H H
,; B
0 i
* y >
i EREES cacn
L 3ef= x <
L3
S77EXE I:l
P Jea tono 5%
] So4
H BLAK
H BLANE
= + 2 T -
88| 325 22F (385 e8z7 958z
; Lu 2 llLIdIL}I/({,[LLJLNI{J! s 4 |3
< 3 $eE 3 TeIgIIs Sz e

262

LI
r 2ed
g zet
1
23
it
1t

LS(S3x3
s » e s

Mz

L)

N Y
N
n
By
S Ases ——fsr
5
D
<



PLAYER CONTROLS: STEERING, PHOTO SENSORS,

MOTOR DRIVE
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PLAYER CONTROLS: FRONT PANEL SWITCHES
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