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Installation

Cabinet Modifications
1. First, inspect your old cabinet. Remove foreign objects and fill in gouges with a
good quick-hardening wood putty. Sand cabinet and wipe it clean.

2. Repaint the cabinet with black semi-gloss paint, (for games with wood grain sides:
remove the old decals and clean the glue residue from the old decal). Allow to dry
and set.

3. Pencil a line roughly at the top of the old graphic. Lightly moisten the cabinet with
soapy water or glass cleaner. Apply the decal starting at the top and working
down. After the decal is in place, use a piece of the foam packaging as a squeegee
and smooth the decal down, taking care to squeeze out the air bubbles. If you
miss an air bubble, pop it with a razor blade or a pin and burnish it down. Allow 12
hours for the adhesive to set. Remove masking.

4. Position the FCC sticker near the power cord.
5. Apply the CRT overlay to the glass covering the CRT.

6. Apply the instruction decal.

Control Panel Modifications
1. Remove the control panel buttons, joysticks, and the old vinyl covering .

2. Place the panel template on the control panel, and use it to help you align your
control panel.

3. Leave your 1 and 2-Player buttons where they are. Drill holes as needed for the
joysticks and other buttons. Plug any old holes with wood blocks, putty,
cardboard, or epoxy. File the new holes smooth.

4. Carefully remove the backing on the vinyl control panel overlay. Place the overlay
on top of the control panel. Assure that no air bubbles get under the vinyl overlay.

5. After the overlay has been securely applied, use a razor knife to cut holes for the
buttons and joysticks. Player-1 and Player-2 START stickers go next to the
appropriate buttons. A joystick direction decal goes around the joystick opening.
Position Pass/Punch/Steal, and Shoot/Block stickers according to the template.

6. To mount the joystick assembly to the control panel, first push the joystick shaft and
handle through the control panel from the back. If you have a metal control panel,
or if the joystick protrudes too far out of the hole, insert the wood spacer included
with your kit between the joystick mounting bracket and the control panel.
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Foreground Packet Control. The Foreground Packet Control receives many
control signals from Foreground Packet Control PLA 11J/12J. Outputs of these two
chips feed through latch 11K/12K. Resultant signals control counter 4G/6G/6H, the
origin of the Packet Address Bus. This bus addresses the Foreground Packet RAM
and the Foreground Staging RAM. Other circuits receive signals from the Foreground

Packet Control PLA. Other signals are affected by the Foreground Packet Control PLA.

>Foreground Rom Control PLA 14H

>Foreground Object ROM Resistor 6K

>Latch 5F

>Line Buffer RAM Multiplexer 4K

>Line Buffer RAM 5D/6D/7D/8D/ and related gates

For ntrol. Chip 14H is another PLA device. The system
latches this PLA’s output at chips 13H, 15H, and 15J. Functions output from the
latches address the the Foreground Object ROM . Other signals from PLA 14H affect
operation in the following circuits...

>Multiplexer 9D/9E

>NAND 13J and PD Bus Latch 5E/6E/7E/8E

>Foreground Pixel Shift Register
7G/7H/8G/8H/9H/10G/10H

>Line Buffer RAM 5D/6D/7D/8D and related gates

12
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DETAILED BLOCK DIAGRAM

Clock/

Timebase

R

68000 Microprocessor

\ I" Local
. RAM

Local

A

Discrete Video DAC

2

RN |

Local N Data
Address f Bus
Local
ROM
Color SN
RAM ‘ k\-\\
l N
\\
N >
N 1 Sound
10 ) Board
Transceivers Player Panel LOCAL
SA SECTION
Bus p——————esmssm=ml gy trsesssess cessasasaenenenn sasnnss envene esssssusesssssnene sessssvcennas
Foreground
Staging RAM FOREGROUND
A PACKET
SECTION
* ¢
Count- > Foreground
ers PKA Packet RAM A
Bus ——]
L/ €— R TR . .
] Adder fg—— RA. > o PD FOREGROUND
RVP 8| Foreground Bus Foreground BIT MAP
Bus Object ROM — Pixel Shift [sr/sL | | SECTION
Register 1 Bus Bus
Regis-___e <«
ter , >
LOA > Line
c Buffer
ountert L1A ) pam “Color
PKD AP AN NN NI ENNNNNEPIIINTERERERENRENEERT ssssscchrsesnavsuv -
Bus v PN Bus Lep Citrer'
Background Background Bus Switch-
PFixel AAM | [aBBus | Pixel ROM BGCOL Bus |er PAL
BACKGROUND SECTION
Local Data Bus
NOTES:@ =latch, buffer or transceiver.

Left side of memory chips indicates address pins; right side, data pins.

multiplexer.

Not shown: Control Bus, part of Timebase Bus.
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JAMMA/JOYSTICK CABLE

FUNCTION | WIRE COLOR PIN PIN WIRE COLOR | FUNCTION
GND BLK 1 A BLK GND

GND BLK 2 R BLK ANO

L5V RED 3 C RED +5V

+5V RED 4 D RED +5V

-5V YEL/GREEN 5 E YEL/GREEN [-5V

+12V ORN/BLK 6 F ORN/BLK +12V

KEY |- 7 H |- KEY

NC NC 8 J NC NC

NC NC 9 K NC NC
SPEAKER - | VIO/RED 10 L VIO/YEL SPEAKER +
NC NC 11 M NC NC
VIDEORED | RED 12 N GREEN VID. GREEN
VIDEO BLUE | BROWN 13 P WHT VIDEO SYNC
VIDEO GND | SHIELD 14 R NC NC

NC NC 15 S NC NC

COIN 1y ger | GRAY/BLUE 16 T GRAY/YEL COIN 2 Reur
PLAYER 1 WHT/GRAY 17 U GRAY/RED PLAYER 2
START START
TEST WHT/GREEN 18 v NC NC
SWITCH

TILT WHT/BLUE 19 W NC NC

NC NC 20 X NC NC

NC NG 21 Y NC NC
PLAYER 1 YEL/BLK 22 Z RED/GRAY | PLAYER?2
PASS PASS
PLAYER 1 BLUE/BLK 23 a RED/WHT PLAYER 2
SHOOT SHOOT
NC NC 24 b NC NC

NC NC 25 c NC NC

NC NC 26 d NC NC

GND BLK 27 e BLK GND

GND BLK 28 f BLK GND
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C-12610

68000 CPU ASSY

DESCRIPTION QTY DESIGNATION PART NUMBER

CAP 10pF AXIAL CER 3 c71,C55,CT72 0360-00800-0038
CAP 18pF AXIAL CER it c37,c38,C73,C75 0365-00800-0026
CAP 33pF AXIAL CER 2 Cc51,CT4 0986-00800-0300
CAP 47pF AXIAL CER 6 C45-C50 0986-00800-2800
CAP 68pF AXIAL CER 5 c39,¢53,C54,C76,CT77 0360-00800-0028
CAP 100pF AXIAL CER 32 c2-C33 0360-00800-0046
CAP 390pF AXIAL CER 4 cp1,CpP2,C35,C42 0986-00800-3000
CAP 820pF AXIAL CER 18 Cc4o,C41,ClU3,Cl4,C56-C69 0945-00816-0400
CAP .01uF AXIAL CER 155 c36,C52,CP7-151,153-160) 0986-00800-2000
CAP 10uF AXIAL TANT 3 c1,C34,C70 0986-00800-0700
CAP 470uF RAD ELEC 4 CP3-CP6 0B75-00803-0001
RES 10 OHM 1/4W 5% 6 R79,R80,R82,R83,R85,R86 100E-00005-0011
RES 22 OHM 1/4W 5% 3 R52,R57,R124 100E-00005-0016
RES 47 OHM 1/4W 5% 3 RUT ,RUB,RUQ 100E-00005-0025
RES 68 OHM 1/4W 5% 3 R50,R53,R90 100E-00005-0029
RES 82 OHM 1/u4W 5% 6 R60,R96,R97,R120,R121,R123 100E-00005-0031
RES 100 OHM 1/4W 5% 15 R92,R99-R112 100E-00005-0033
RES 200 OHM 1/4W 5% 7 R56,R64,R98,R117-R119,R122 100E-00005-0040
RES 470 OHM 1/4W 5% 3 R81,R84,R87 100E-00005-0051
RES 510 OHM 1/4W 5% 3 R68,R71,R75 100E-00005-0053
RES 560 OHM 1/4W 5% 3 R76,R77,R78 100E-00005-0054
RES 680 OHM 1/4W 5% 1 R58 100E-00005-0056
RES 1K OHM 1/U4W 5% 10 R1,R3-R6,R12,R67,R70,R72,R7Y 100E-00005-0061
RES 2K OHM 1/U4W 5% 3 R66,R69,R73 100E-00005-0068
RES 2.7K OHM 1/4W 5% 4 R4S, RU6,R114,R115 100E-00005-0071
RES 4.7K OHM 1/4W 5% 19 R2,R8,R11,R51,R54,R55,R59, 100E-00005-0079

R61,R62,R63,R65,R88,R89

RES 10K OHM 1/4W 5% 34 R9,R10,R13-RUl 100E-00005-0088
RES 20K OHM 1/u4W 5% 1 R7 100E-00005-0095
SIP 1K 9 PIN 4 RM7 ,RM8,RM9,RM10 102E-00004-0011
SIP 4.7K 9 PIN 1 RM1 102E-00004-0024
SIP 4.7K 10 PIN 1 RM6 102E-00004-0026
SIP 100K 10 PIN y RM2, RM3, RMY4 , RM5 102E-00004-0045
DIODE 1N4148 2 D1,D2 103E-00002-0005
XSTR 2N4123 NPN 2 Q1,Q3 104E-00001-0007
XSTR MPSA7T0 PNP 6 Q4,Q5,Q6,Q7,Q8,Q9 104E-00002-0012
XSTR TIP110 NPN 2 Q2,Q10 104E-00009-0001
COSC 16MHz 1 1D 109E-00002-0001
COSC 20MHz 1 1F 0304-00804-0007
IC 7406 1 1A 0986-00803-7600
IC TUALS20 1 12H 0A59-00803-0015
IC T4FOO 2 11F, 8K 0A59-00803-0001
IC T4FO4 1 3G 0A59-00803-0034
IC T4FO8 1 10D 0A59-00803-0030
IC TUF32 1 1K 0304-00803-0059
IC THFTY 2 2F,11H 0A59-00803-0003
IC T4F86 2 13C, 13K 0A59-00803-0031
IC TUF157 4 14G,13F,13G,5K 0A59-00803-0004
IC TUF1TY 1 12K 0A59-00803-0005
IC TUHCT244 il 14A,94,5A,13A 0B75-00803-0001
IC 7u4S04 2 15B, 15C 0986-00803-6600
IC TuSTH 1 2D 0A15-00803-0023
IC T4LSO0 1 5B 0304-00803-0010
IC T4LS02 1 9C 0986-00803-7400
IC T4LSO5 1 2E 0A15-00803-0011
IC T4LSO8 1 15D 0986-00803-7300
IC Tu4LS20 3 13D, 10E, 15A 0986-00803-1004
IC T4LS32 2 14D,13J 0986-00803-6100
IC T4LSTY 5 15G,14J,10F, 14B, 14C 0986-00803-1005
IC Tu4LS86 2 10C, 7K 0986-00803-9900
IC 74LS148 1 3K 0A15-00803-0067
IC T4LS153 2 11B,12B 0A59-00803-0006
IC T4LS157 6 8A,7A,UK,4H,3H,2H 0304-00803-0021
IC TULS161 2 1H,2G ' 0986-00803-1003



C-12610 (Cont'd)

68000 CPU ASSY

DESCRIPTION QTY DESIGNATION PART NUMBER
IC T4LS163 3 4G,6G,6H 0A59-00803-0008
IC TULS169 il 9F,8F,6F,7TF 0304-00803-0023
IC T4LS173 1 6K 0A59-00803-0009
IC TU4LS1TY it 13B,8B,15H,13H 0304-00803-0024
IC TU4LS1T5 1 15J 0304-00803-0025
IC T4LS194 8 8G,9H,7H,10G,9G,7G,8H,10H 0304-00803-0026
IC Tu4LS2uY 2 5H,11A 0986-00803-4800
IC T4LS245 2 12F,3J 0986-00803-6400
IC T4LS258 2 9E,9D 0304-00803-0028
IC Tu4LS273 6 10B,12C,11C, 11K, 104,6A 0986-00803-4700
IC 74LS283 2 11G, 12G 0304-00803-0030
IC 74LS298 2 7B,6B 0A59-00803-0010
IC TU4LS368 1 1G 0A59-00803-0011
IC THLS3TL 8 5E,6E,7E,8E,6C,7C,8C,5C 0986-00803-4600
IC T4LS3TT 5 12E,11E,5J,6J,5F 0A59-00803-0012
PACOUT REV 4 PLA 1 114 AS9A-26AXL-AXHD
PACNS REV 4 PLA 1 12J A59A-26 AXL-BXHD
ROMCTRL REV 1 PLA 1 14H A59A-26AXL-CXHD
MMCO2B HAL 1 14F 0986-00803-9000
MMCO1A HAL 1 15F 0986-00803-8900
MMCO6 HAL 1 14E 0986-00803-9200
MMCO3B HAL 1 15E 0986-00803-9100
COLARB PAL20L8 1 9B 0E61-00803-0001
10DCD PAL16LB 1 1J 0B75-00803-0003
MEMDCD PAL16L8 1 2J 0B75-00803-0004
DTACK PAL16RY 1 2K 0B75-00803-0005
HSYNC PAL16RY 1 14K 0B75-00803-0006
RAM 93419 6U4X9 1 uA 0986-00803-9600
RAM 2018 2KX8 45nS 4 8D,7D,5D,6D 0A59-00803-0028
RAM 2018 2KX8 55nS 1 5G 0A59-00803-0029
RAM 6116 2KX8 150nS 1 uJ 0A459-00803-0027
RAM 6116 2KX8 120nS 1 13E 0A59-00803-0014
RAM STATIC 8KX8 150nS 1 uC 5340-12278-00
RAM NON-VOL 8KX8 250nS 1 4B 5347-12394-00
MC68000 1 4E 0304-00803-0051
MC6840 1 1E 0A15-00803-0068
SOCKET IC 16 PIN (.3) 2 1G, 14K 110E-00001-0003
SOCKET IC 20 PIN (.3) 9 1J,2J,2K, 14K, 14E,15E,11J 110E-00001-0005
SOCKET IC 24 PIN (.3) 8 14F,15F,5G,5D,6D,7D,8D,9B 110E-00001-0009
SOCKET IC 24 PIN (.6) 2 13E,U4J 110E-00001-0007
SOCKET IC 28 PIN (.6) 12 1B-4B,1C-4C,11D,12D,1E,l4A 110E-00001-0010
SOCKET IC 32 PIN (.6) 4 7J-10J 110E-00001-0024
SOCKET IC 64 PIN (.9) 1 4E 110E-00001-0016
AUTO INSERT PIN .025 73 J2,J3,J4,J5,J6 0304-00804-0009
AUTO INSERT PIN .045 1 J1 0304-00804-0010
FERRITE BEADS 18 FB1-FB18 0316-00804-0002
JUMPERS 12 JW1=-JW12 117E-00001-0003
SWITCH PC MTG 2 PB1,PB2 0986-00804-3100
DIP SWITCH 1 12A 113E-00001-0004
SNAP 2 Q2,Q10 0017-00007-0134
PC BOARD 1 A080-91871-E000
LABEL-PCB ASSY ID 1 16-8850-240
GAME ROM 1 2B A-5343-4001-4
GAME ROM 1 3B A-5343-4001-5
GAME ROM 1 2C A-5343-4001-6
GAME ROM 1 3C A-5343-4001-7
GAME ROM 1 11D A-5343-14001-8
GAME ROM 1 12D A-5343-4001-9
GAME ROM 1 7J A-5343-4001-10
GAME ROM 1 8J A-53U43-4001-11
GAME ROM 1 9J A-5343-4001-12
GAME ROM 1 104 A-5343-4001-13
03 68000 Video Game Board Reference

and Parts List
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