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GALAXIAN, Midway's new space wars video
game, features a full color monitor and is avail
able in a 1 or 2 player upright or cocktail table
model.

The player, controlling the Galaxian defenders of
the Earth, must destroy a convoy of aliens that are

equally determined fo annihilate him by fiing
missiles. The defender must protect himself without
the aid of banicades. He must shoot down notonly
alien amy regulars, but also out-maneuver and
destroy enemy fighter escort ships that peel off
from the main body of the alien squadron at
random.

Score:
1 or 2 player. Maximum
score: 999,990.
High Score:
Retained and displayed
up to 6 digits.
Defender Galax Ship:
Moves freely across bottom
of monitor fiing missiles at
aliens.

Reserve Galax Ships:
Number of player-up
remaining ships cleary
indicated.
Credit Line:
Maximum @ credits
per player.

W e
CREDIT 0

BONUS POINTS:

200 Points:
For hitting attacking
flagship with single

escort,

150 Points:
For hitting lone
attacking flagship.

Double Points:
For lone green dlien
attacking at random.

MIDWAY MFG. CO.

A BALLY COMPANY
10750 West Grand Avenue
Franklin Park, IL 60131
Phone: (312} 451-1360

ALIEN SHIPS’ POINTS:
Flagship: 40 points each.
150, 200, 300 and 800 bonus
points when hit while
attacking.

Red Alien: 50 points each.
100 bonus points for hits
while attacking.

Pumple Alien: 40 points
each. 80 bonus points for
hits when attacking.

een Alien: 30 points
each. 60 bonus points
when affacking.

Alien Attacker Ships:
Double score for each ship
shot down,

Flag: One awarded for
each convoy destroyed.

300 Points: Special 800 Points:
For hitting attacking For destroying fighter
flagship with two escort and flagship.
escorts. ( Escort ships must be
hit first)
DISTRIBUTED BY:

Printed in U.S.A.
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GALAXIAN

TROUBLE SHOOTING LOGIC BOARD PC A082-91352-B000

********************l"ﬁ*'.***l'tt*ﬁ*i**tt***t*t******ﬁ*******ii**ﬁ**

CHECK +5VDC AT CPU AND ROMS.

6MHZ CLOCK FREQUENCY AT PIN #5-E1 AND 3MHZ AT PIN #6 OF CPU.

RESET LINE PIN #26 OF CPU NORMALLY HIGH AND GOES LOW WITH RESET.

CHECK RAM AND ROM TEST FOR BAD RAM OR ROM. IF TV SHOWS A BAD ROM MAKE
SURE PROGRAM CARD IS SEATED PROPERLY.

ROM TEST WILL NOT TEST THE CHARACTER ROMS AT L-1 & H-1 (REPLACE).

. WHEN CHARACTER ROMS ARE REMOVED THE TV SCREEN WILL SHOW HORIZONTAL

BARS.

. REMOVE PROGRAM PC A082-91353-A866 AND TV SCREEN SHOULD HAVE GARBAGE

WITH RESET LINE PULSING.

CHECK ALL ADDRESS AND DATA LINES COLOR ROM 6-L & 1-N.

CHECK ALL ADDRESS AND DATA LINES CPU (Z80).

CHECK ALL ADDRESS AND DATA LINES L-1 & H -1.

GAME WILL PLAY WITHOUT CHARACTER ROMS WITH LOSS OF VISUAL EFFECT.
PROCEED TO TROUBLE SHOOTING LOGIC BOARD PART || MANUAL.

GOOD LUCK



GALAXIAN

Trouble Shooting
PC A082-91352 Logic Board
[Total 122 Chips]

NOTE: All 1.C. trouble shooting information is with the 1.C. removed from circuit.

POSITION CHIP POSSIBLE TROUBLE

1-A 74L.8164 No Stars - No Explosion - High pitch Missile sound.

2-A 741.S30 No Stars.

3-A 74L8161 Diagonal lines on screen - Effects Horizontal Count.

4-A 74L.5161 Blank Screen - Effects Horizontal Count.

5-A 7415161 Thin vertical lines on screen - Effects vertical count.

6-A 7415161 Blank Screen - Effects vertical count,

11-A LM377 No Sound.

1-B 74L564 No Stars - No Explosion - High Pitch Missile sound.

2-B 74LS366 No Stars.

3-B 74L.586 Double Image - Distorted characters.

4-B 74586 Vertical rows of Flags & Invaders - The word credit
appears up and down left side of screen.

5-B 74LS86 Letters & Numbers missing - Distorted Invaders & Ram
Rom Test - Star OK.

6-B 74L.586 Blank screen Ram - Rom test distorted - Stars OK.

7&8-B ZBOA Screen covered with Distorted Letters & Numbers.

9-B 74C245 Continuous

741.S245 Sound - Screen
8304 Total Garbage - Stars OK.

1-C 74L574 Stars Move in wrong direction (up).

3-C 7420 No Explosion - High Pitch Missile Sound - All words
wrong Sequence.

4-C 74L5139 All Diving objects are numbers. (21 & 30)

5-C 7474 Blank Screen - Effects Vertical & Horizontal Blanking.

6-C 7474 Large squares on screen (Eight) - High Pitch sound
continuous.

9-C 74LS 368 Free Play - Effects Dip Switch.



GALAXIAN

Trouble Shooting
PC A082-91352 Logic Board.
(Continued)

POSITION CHIP POSSIBLE TROUBLE

1-D 7415107 Blank Screen Effects Clock.

2-D 741574 No Stars - No Explosion - High pitch Missile sound.

3-D 74L874 Flashing Letters - Numbers - No Stars.

4-D 74L.5139 Blank Screen - Distorted Ram Rorﬁ Test - Stars OK.

5-D 74LS10 Blank Screen - Effects Vertical & Horizontal Blanking.

6-D 741802 Distorted video entire screen - Effects Clock.

7-D 74L.5367 Letters - Numbers - Garbage entire screen - Effects
Addresses.

8-D 74LS367 Letters - Numbers Garbage entire screen - High Pitch
sound continuous.

9-D 7415368 No control players Glaxship moves to left - No Shells -
No Missile.

1-E 74L.8368 Blank Screen - Effects Clock.

2-E 74L8157 - Blank Screen - Effects Vertical Ram Address.

3-E 7418157 Effects Rom & Ram Test - Test flashes over & over.

4-E 74L.8157 Runs Rom & Ram test continuous.

5-E 7404 Runs Rom & Ram Test continuous.

6-E 74L.5139 Blank Screen - Effects Horizontal & Vertical Count.

7-E 7418367 Letters - Numbers & Garbage on Screen High Pitch
Sound.

8-E 7415139 Same as 7E

9-E 74LS368 Stays in Ram Rom Test.

2-F 74L.5157 Screen flashes Letters - Numbers & Garbage.

3-F 2114(Ram) Screen covered with dot pattern.

4-H&F 2101(Ram) Bad Ram #3.

5-H&F 2101(Ram) Bad Ram #3.

6-F 7474 High Pitch Tones - Horizontal lines on screen.

8-F 8216 Same as 9B.



GALAXIAN

Trouble Shooting
PC A082-91352 Logic Board
(Continued)

POSITION CHIP POSSIBLE TROUBLE

9-F 74L.8368 Game starts with coin - will not select 2 player game -
continuous tone in switch test.

1-H&J 2716(Prom) Game plays - Color Horizontal Bars - Invaders all red
- Diving objects square.

2-H 74LS194 Game Plays - Distorted characters Effect Character
Prom.

3-H 2114(Ram) All zeros on screen.

6-H 741508 Game Plays - Flips Picture - Distroted Invaders &
Galaxip.

8-H 8216 Same as 9B.

2-J 74L.5194 Game Plays - Effects Character Prom.

3-J 74L5157 Game Plays - Letters & Numbers(EC &A8) - Invaders
all letters (EC) - Hi-Score Distorted - Effects addresses
of Character Prom.

4-J 8216 Same as 5-J.

5-J 74L8245 Letters and Numbers entire screen.

74C245 '
8304

6-J 74L8157 Game Plays - Fast diving invaders - All words are
backwards - Distorted invaders.

9-J 74273 Game Plays Effects Tone Generator - No Start, Dive,
Coin tones Etc..

1-K&L 2716(Prom) Same as 1-H&J with different colors.

2-K 74L.S194 Game Plays - Horizontal lines across screen - Distorted
invaders.

3-K 7415157 Game Plays - Zeros & Letters on screen Diving
Invaders Distorted.

4-K 8216 Same as 5-J.

5-K 74L5245 Same as 5-J.

8304

8-K 7415161 Game Plays - Effects Tone Generator - No coin, start,
dive Invader Hit Tones Etc..

9-K 74L.5161 Same as 8-K.



GALAXIAN

Trouble Shooting
PC A082-91354 Logic Board.
(Continued)

POSITION CHIP POSSIBLE TROUBLE

2-L 74L.8194 Game Plays - Effects Character Prom - Characters
wrong place on screen - Vertical Roll.

3-L 74L.8157 Game Plays - Effects Character Prom - Horizontal bars
across screen.

4-L 7418273 Game Plays - Diving objects distorted - Effects
Horizontal Position.

5-L 74L8367 Stays in Ram - Rom Test - Garbage in test.

6-L 825123(Color Rom) Game Plays - No Invaders - No diving objects - No
Letters & Numbers. Sound, Stars, Shells, Missile OK.

8-L 74L.S00 Horizontal lines - Continuous Sound.

9-L 74L.8259 Effects Tone Generator - No Explosion - Wrong Tones

all other sounds - Back-ground sound in game over.

10-L ULN20758 Game Plays - 2 player game 2nd player fails to fire
missile & move L&R. No Meter Pulse.

1-M 74LS86 Game Plays - Diving objects are Blocks, Invaders are
. Blocks - Letters & Numbers are Blocks Missile Shells
and Stars are OK.

2-M 74L8273 Game Plays - No Invaders - Diving objects - Letters &
Numbers. Missile - Shells - Stars, Audio OK.

3-M 74LS30 Game Plays - No Missile - No Shells.

4-M 74L8367 Defective Ram - Rom Test runs continuous.

5-M 74L.8367 Same as 4-M.

6-M 74108273 Game Plays - No Invaders - Letters - Numbers -
Galaxips. Effects color Rom 6-L. Stars - Missile - Shells
OK.

8-M 74L.5138 Continuous Tone sound - Bit & Bytes cover entire
screen.

9-M 74259 Game Plays - Effects Tone Generator - Alters
Background Sound - No Meter Pulse.

1-N 27LS00(Ram) Game Plays - Diving Objects Distorted - Colors Missing.

2-N 74L.S08 Blank Screen - Effects Ram select 7-P & 7N.



GALAXIAN

Trouble Shooting
PC A082-91352 Logic Board.
(Continued)

POSITION CHIP POSSIBLE TROUBLE

3-N 74520 Game Plays - 3 Rows of Invaders Missing(Dots)
Numbers & Letters are yellow - No Diving Objects
Effects Color 2.

4-N 74L.5283 Defective Ram Rom Test - A row of Numbers at bottom
of screen. (20) Invaders appear lower screen - Stars
OK.

5-N 7415283 Defective Ram Rom Test - Horizontal squares appear -
Stars OK.

6-N 74LS02 Stars only - Stars move up screen -Effects color Rom
6-L.

7-N 2114(Ram) Bad Rom #1.

8-N 74L.8138 Bad Rom #1 - Effects Dip Switch & Controls.

9-N 74L5259 Defective Ram - Rom Test - Stars move jerky up screen.

1-P 27LS00(Ram) Game Plays - Diving objects distorted with missing
colors.

2-P 74LS00 Game Plays - Invaders all red - Letters & Numbers are
are Red & Green Effects Video O & I.

3-P 74LS20 Game Plays - Top 3 rows of invaders are dots - Diving
objects groups of 3 are distorted. Effects color O&/I.

4-P 74810 No Missile - No Shells - Game Plays.

5-P 74L.S74 Game Plays - Missile Horizontal yellow line - Diving
objects white Horizontal lines with Multiple dots.

6-P 7418377 Game Plays - All letters & Numbers are upside down -
No diving objects - Distorted invaders - Stars move
slowly & are too many.

7-P 2114(Ram) Bad Ram #1.

8-P 7405138 Flashes Bad Ram #1 & Letters over entire screen.

1-R 27LS00(Ram) Game Plays - Group of 3 diving objects wrong color.

2-R 74L.508 Defective Ram - Rom Test - Entire screen letters -
Numbers & Garbage.

3-R 74L.S02 Blank Screen - Effects the five 271.S00 Rams.

4-R 74161 Game Plays - No Missile.

5-R 74161 Same as 4-R.
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POSITION

6-R

7-R

8-R
9-R

1-S
2-S

3-S
4-S
5-S
6-S

7-S
8-S
1-T
2-T

3-T

5-T
6-T

8-T
1-U

GALAXIAN

Trouble Shooting

PC A082-91352 Logic Board.

CHIP

74175

CD4066

555
555

27L.S00(Ram)
741800

741832
745161
745161

74574

555
555
27L.S00(Ram)
741586
741586

7415163

7415163
74LS393

LM324

555
7416174

(Continued)

POSSIBLE TROUBLE

Game plays - Invaders - Diving Objects - Letters -
Numbers wrong color.

Game Plays - No Missile Sound - No Explosion Sound -
Effects all Generator Tones. (High Pitch).

Game Plays - Effects background Sound.

Game Plays - Effects Background sound which is a
steady tone.

Game Plays - Effects diving objects color.

Game Plays - Diving Objects - Invaders Letters &
Number wrong color.

Game Plays - Diving Objects - Invaders change colors.
Game Plays - No Shells.
Game Plays - No Shells.

Garbage entire screen - No Colors Continuous Tone
Sound.

Game Plays - No Missile Sound.
Game Plays - Effects Background Sound wrong pitch.
Game Plays - Diving Objects are white dots.

Game Plays - Horizontal Lines on Invaders hit - Diving
Objects Horizontal lines - Flashing Horizontal lines in
Ram - Rom Test.

Game Plays - 16 Horizontal lines across screen - Lines
change in thickness when playing.

Games Plays - Diving Object appears at top of screen -
Explosion appears at top of screen.

Game Plays - Same as 4-T.

Defective Ram - Rom Test - Screen total garbage.
Effects Watchdog.

Game Plays - No Explosion - No Missile Sound - Effects
Background Sound.

Game Plays- Effects Background Sound.

Game Plays - Diving Objects Missing.
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POSITION
1-F

1R-1

1R-2

7-K & 7-L

Note:

GALAXIAN
Trouble Shooting

PC A082-91352 Logic Board.
(Continued)

ADDITIONAL DEVICES

Crystal (18,432).

+5VDC Regulator 78GV.IC

Pass Transistor D44VM4 (Tip 31)

Memory Board PC - 082 - 91353 - A866

Loose or Missing Memory Board Screen will be total Garbage.

The 74LS42 Decoder IC on Memory Board is Rom Select.



NOTES

THIS SPACE IS PROVIDED FOR PERSONAL NOTES

M/DWAY MFG. CO.

A BALLY COMPANY



GALAXIAN LOGIC BOARD

CHIP NUMBER FUNCTION

74LS00 Quad Two Input Nand
741502 Quad Two Input Nor

7404 Hex Inverter

74L.508 Quad Two Input And
74L510 Triple Three Input Nand
74L.820 Dual Four input Nand
74LS30 Eight Input Nand

74L832 Quad Two Input Or

74LS74 Dual*‘D’’ Flip-Flop

74LS86 Quad Two Input Exclusive Or
74Ls107 Dual ““dK*’ Flip-Flop
75LS138 Three to Eight Line Decoder
74LS139 Dual Two to Four Line Decoder
7418157 Quad Two Input Multiplexer
7415161 Four Bit Counter

74LS163 Four Bit Counter

74L5164 Eight Bit Shift Register
74LS174 Hex*‘D’’Flip-Flop

7418175 ’ Quad ‘D"’ Flip-Flop
74LS194 Eight Bit Shift Register
74L5259 Eight Bit Addressable Latch
7418273 Octal ‘‘D’”’ Flip-Flop
74L.5283 Four Bit Binary Adder
7415245 Octal Bus Transceiver
74L.5366 Hex Bus Driver-Inverting
74LS367 Hex Bus Driver

74LS368 Hex Bus Driver - Inverting
74L8377 Octal ‘“‘D’'Flip-Flop
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GALAXIAN LOGIC BOARD .

CHIP NUMBER FUNCTION

74L8393 Dual Four Bit Binary Counter
27L.S00 Ram

2114 Ram

TMS4045 Ram

AM9124 Ram

2101-2 Ram

AM9I101 Ram

8304 Bus Driver - Bidirectional
8216 Bus Driver - Bidirectional
LM324 Quad Operational Amp
565 Timer

LM377-1877 Audio Amp

Z80 CPU

2716 Prom - 16K

1M5610 Prom

78GUIC Voltage Regulator
ULN2075 Quad Buffer

18.432 X-TAL

CD4066 Quad Electronic Switch
D44vVM4 Transistor

GE6015 Transistor

MC14066 Quad Electronic Switch
GEA15F Diode - Rectifier

A14F Diode - Rectifier

IN4148 Diode - Rectifier
IN4736A Diode - Zener

D2316EC 2716 & 9316

D2364C

16K Rom - Prom
64K Rom

1
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NOTES

THIS SPACE IS PROVIDED FOR PERSONAL NOTES

M/DWAY MFG. CO.

A BALLY COMPANY



N

B
o1 I
”}PC +5v 02 .
R87 Y 45 k!
) ? AC{CE ‘]' engiov_] r ; 03 o | ’
s v W T
D4 Fli IRI .
) AISF 5.0A. | = ~ Daavme REI-RPS L < 05
{ ’ \ 1K 06 i
i WEN - ' ‘ - i ;
£ T Lo = = | o | |
g3 CER, < Wok  —— = ; HFLIP [ ‘ 08 |
¢34 oulme SEE TR f _ , 09 I
10000 MF ._q(__l = NOTE 2v : o I
L v 4 STARS ON : §
¥ 1OV/ELECT, e ¥ ‘
i ELECT. L . razs? R ) N 20 : : "
. A o 74365  $R5S h RESET_ A\ T : 2v 2
Tver e Y eanac c37 2 NI e \ : FuP 356h N _ . 13
o +1 a70MF 80— ZZ ; PN N m
gon. 08 R0V 15 5 Pyl A AR A/ AR/ A 4 v g 2H x| |~ 14
w IN4736A IELECT. ' Al4 2], &Y = =] 2 72 Z nr/ — i
o - = ¥ WREQ e 1*® A yip >0 ey 5 - 7 Z > . S5eh | 15
e WREG AlS "se b Z Y 4 N z E - L ~ 256H ;
[357) 2] WREQ 03 N . 4 ~ by 7 Z 77 ya | 16
1zvac o7 | +weyoc 'OMF ® AL o 4035 i rytifs F 74367 w2y 7408 |2 A & 7 2y
L [ 2
— D | v = "7 raser g 8% S moly Y :Ls ORy74365 WFLIP U - < Lz e T 77 -
[z5] NT. RS6 | or M) b ¢ ©vihg 7 o CLR p 4 2 EE ; ~ Z L TPU_ADDRES: : HELIP
[ 12VAC +1 cas 1K Al3 < 615 7 174365 ALS ALl U, ap b w o, Yebis _ ) 2 Y :f lza 11 N 3 £§ < T S _BUS > o -
L] = [} ES' l> [ 7413 s ALt 0 asp \s — 1 r 12 ! +5vP
r—d Fy 3 Auial 2| 73] Bi 22, W . 0 Ag A oN “lwele) 2 5 5—6 aEem N A3 ) , 118 ., ! ~ \veHB Z 7 Wo3 ., A+7vDC 256H% o TERE 1o »r
3 > 3 va, - 1A — ! g prmv——"
[ ELECT R v2pl2] s o] 8N P13 /‘“Z 2ls  vsplZ Al 2N ad 951’ - L % 47408 e N 1 3l - 4 Ragl] pag 4,—_-g;——ﬁ N E 13" 7486 | . | TEERE
; 12veT I p b Al 8M v I s | STARS ON - A6 5|, 2= RAL A8 8HB i
G4 I vop!S. 74138 Pis. <7138 Prs opA2 3l el Gﬂwp HSYNC g L LIEA p &L TE 2|4, SF P : 4 |
ol - > - - : [ :
, =~ By Z ¥ BDg 3, & NMION 1 A7 256H| |, 31457 2'! {—1\7 367—{ N ? INE H . ADIO N;%OI )
i Qi 6| 7 2] i :
| NOTES: —— SW2 = A 10 3v RAZ 5 o HPOSL6 ) 4 742 | .
ES 6P DIP SW ' L §¥U ADORESE BUS / Y 3 +5VPF— N E < > € T S 8lep  eal® ° VRA | g (- g—gHone. FOS. BUS ] i tane e o RN L2
l. 8 PULL-UP RESISTORS AND 26 M X g Lt = * D Y ' o U L % | a2 fea L e e 3 14 Al 13 12 ? : 7 3 RS2 Yoz i e SEN VML L9
. X6 - i2 © PR Q}>— a8 9 | | sa | : AUD| ) 4 7410 ]
DECOUPLING CAPACITORS ARE , | | ofe Trlelsle 4[5 8! »03 N 8 27at0 7474 I 256H B H L2l Tuposts 74283 |\ v VRAG | z 2! X voL! 10CoNTROL 2% AN AN : ‘ Rty »
| DISTRIUTED OVER THE P.c. L s S | 1 N 46 N NI ol 16v alex 3¢ |6 < A I e 3o 1af2 VRAT : ~ " J o0 A m =~ S ] 18432 MHZ T % & [—
: OA + P a s | ! 4066 0 1
| RD ASS'Y. ' L 3l ’ N B . s ] | = i wrup 14,1t 2l ne 2 d s af5pss tHeost? PP I . s — 7R R50 " u < @ | R3a | +ovP
2. ONLY 1 PC 74LS24 | ' fse 2200 N pRivee 3 g e e 3 $42° € 17 s P 2 (] 20 20 VRAS s 5% ? DRI NS I W -
i e 8 5, OR | | ! | 3 7408 OBTRAMWR A 5o & 2y a8 Y 4 61,5 2¥ | | Y > y - A Tagld_Fs! 5
‘ - ARE 3048, OR 2 PC 8216 T < “!0“\"9‘ 4 N VRAMWR . > LLL 1 P & 7 Al 2{ia 4€ 4 I 1 ) § t 9 68 ?gz i L3 I arf® Fse g R24 < e CLK
USED CAND STUFFED) | ) 9 80! SHORT SRIRAMAD ] ZYTN B P 3 yp4-RAT | K 2M ! = 9 21 Al A 6 Fs3 R20 R21 210K R27 R30 €20 2v
i FOR Bi- y & % PADS o 57402 e I & 21y 92 ) 10K 0.AMF y
1 1= DIRECTIONAL DRIVERS o3 1 N 7498 1o TS v = VECANR o] rais? AS | rais7 I | o 9 74273 2 i e +vp ien RS a2 Py S TS 5K 100K . 10K o
(1 BYTE OF DATA). ‘ L6l r! 08 v §'€-’§?33° B el t A\ B :: W 0 ;: syp2_Ras L 2IN3  Inposti ¢,L-osxs - :Iz'{ o 7486 () 2] a4 VRAS i 5 7R 33K s0g [P BN E60I5 cesors ] 4 »
: ! 9 N\NEIRAN 41 AD ] y £ 181, 19 - : 15yP S| YT Qt : R22 . TS STARS ON
3. SAME AS NOTE 2 | RML A tL % RS4 Lis +5VP S > B e 4 o 12 Ras f | HPOSL2 15],5 SN o sa 9;@1 . 2 ! - : ' & 74259 az 100K ook R28 : : Lo ? 2 +5vP
i . | ' Kxe x L_'Y— N A \ 10K R B e 1 A >y 7 A I ay . o ] 1o sal® 210 | Qeor, 7, R e o FiRE , Bv R: sl la ol la 100K T | ! 0 T In ) 4 P
; . SUBSTITUTION FOR THESE ROM'S | | [ ra368 DiP sw 4 . B* 5 A y‘: 1 T - 101’53 :ve 2 1.5 Q 1 3@2 | 32H8 vRAI P ] HORZ. POS. BUS. YINC] N [T 25 VoL MC;R 7] odccRS |3 VR s , av( “54 s 5 ' ¢ 74164 Al o, 74164 8 CLR 21> pzﬂo z
; IS MEMORY BRD, ASS'Y 2 3 68 <N ESET H [ P = - ) a ol 4 174, 16 2 5 o™ S : < WMTSSILE 80513 S N . E1S R23 s8R | i N : 5L.QAQBQC QD QE OF QG QM - 2
! N ‘ 736 ] ) - SW. + E P = i 2 ) o = 0w~ o 70 U . / 80 3Q q7]!2VOL2 5 2= R26 8s R =TTl T o] gQAQ8QC QD Q€ QF 7474 | .
gou-slsss-uss B . l N f';lgx*l;} so07 Y] N l €3t 4ol 4 o P X 2 3 4 s o "‘Tz,J@—- VRAS S : B0¢.81ap  aaf2 55 L 8lru 550, g TTOKS | 888 | 330K 555 | 220K 3-—;5 37als [e [iofit fi2]i3 3125 |6 |i0]r1 p3lek  gle  NSA 12 ,R'O s
; /TINDIC P i d = -I o : 13 B ° E g cn s ¢ = ’ 920370 rol' . RESET,'® m [ ] "Lm Y | Sl ov|® CLT rara] ]
i ATES 2V8 > . 802 13 o i
/ +5v iy oot w06 N ELECT, ’ op 20T BB ne z ' 5 bof; 202, 3450, , 50 :zz T 5 N T A AR ( lex 20 I
= — L ] - 2 B ), 128H8. 2 vas N 7] 102" 1q : €45 CLR 14 IP START i [ zi ! ‘P“) R 2
g"c"' d d N % & 241V L2 a5 808 Az 2013 e AD | 1|52 START 14 +]cs = = 1 >~ 2 3
{ of MF Wi 5] Yy 4 5 ) 74273 F5VP I . ' . = L [P < 7486 !
! CER. — T N : & 7430 p16HE VRA2 cx » 3lafs e o = A 6 COIN LOCK RAME cie ¢ - 5 T743661 Rss
NoT UseD [} A - o7l ¥ o] A 2= N p| ouv ¥ rase £y |6| 74157 _ ; " plOfy4 78 C D Lo}l 10 SRR :; 2 :2- 7' com couu?:‘; : oY | 00N T ogr L 501w B - “2“ | e 2
S0 c'tl T i5.5‘“)'/ E L‘" BJ,E N = 3 z 7 5]8 5 3 3 \ g 1 A —fofs > > VRCS & z o AP TI; raision 63 809 qz N s 3‘3& T sov A S—1 | 14 N3: “iso
: IR /X " 28 ‘L M 3 b3 > 0 A =3 2 = —5f>cx 8K ¢ ° = R A 28 A B
P2 sHOOT [TZ} ol 9! S S HROWA. CONTHOL BUS / A\N B\ R\ B\ N RN N N\ y A 4 oy Y Y ¥ & 3 3 08406 sams 192 5wl VRAG : |E S g S oM RS M = MYLAR 12 I L
%% ceL P " T75Raw DaYA JUS ST s ANRANRN AN y AR s 4| W AR 41N SR AR AR S 4 . < T = e s < { T 74259 = 470K g 2‘ 24 " Ei' : e
o] Z RBWR. CONTROL BUS : 5 ’ N ? 2
P2 RIGHT [T X ‘.LA le ol VA S A A AL AA LA A al s N —— WRDWR, CONTROL BUS HORZ, COUNT BU 7 7 Y 4 ——p A . . N TN TS S '5L“—!; N 04‘90 e el [Z| 2 s 7430 | 4%{\5, f57<x> CREEN
R3 T £ 803 — VAV A A4 777 VYA 4 ® SN AN N L= y A AR SR 4 > A . N M U . A . . N as 220K S SN HROWR, CONTROL BUS SISE ! [
220 €3 | | RD 22z 7T ‘ AN 2fl< V4 Z A WS, N T T T asf! ) R32 9 : AN AN 9 & 4 16 7 1190
. T 4 | z L Ll L T ; - oll N % A 1 4 . Z *Iiz RIS aTk N NN <@ N : o ]
{ 2LeFT [7} u‘ |2[9\\‘3’ BD2 _ £ L L 170 4 RAM DATA BUS ya V N S S SS z e = CMPBLKX z° 'OSK ™ AW wl 1 T ' 10 9: 1"'.5703 RED
— 520 cazk a8 - 804 <€ (4 - ‘ p— V4 v Py CONTROLQOUS N . TSNS ~ < £ 1 » - DRIVER 1] P R332 N 7l 2| LSWESYNC 7 20—
2P START [T Ty | | 8Os D4 = 1% VAV LA VA YAV — N = XX I§ < y z 2 o = 330K 2115 o A -
[ v . 2[5 1 801 80 D & T ) € T N ~ AN F4 7 = 2] w = N — Yl 15
RS T f <o D L L CFU ADDRESS 8US A S| a 2 Z Z Vv Vv AN ~ » o - > > N STARS OFF 1vHB 4 R64
220 133 | | Z Z 3lals 2|2 4 12 < Z T AUANIA N << 3 T o I s : 470 s
1 LA 80 < 0 A S)le 4 5|2 3 v 4 ZZ 7 AN < a 2 5 2 STARS OFF 5} 6 EMPSYNC
1P START ED_—F . > 8! 608 BD P ) |/ % ] < > & N 2 aof |2 VAR LN LT WAV AV, | CPU_CONTROL ©8US ! < Sl {77
R6 1 - Zaa 5o < ) 4 N N w'a £ vio# N 2 S[E9 R74-~ ' 7410 } Re5
220 cé AN X =|1>] ; - t o7 R74-220 Y v 200
) pran ) ¥ v y A D\NIS S\ WE [l M\ VANANWA < ’ 8 o co2 s vioi 15 104,y pefl . B2Tt0" ] [
! < L 20 A 20 y 4 - > ANNIRN NN\ AN R - ) ! l;lg col i g '2| N o R76-250 g BLUE
21 20 ] 77 AN : i 3
8 | ALL 0IMF CER.CAR> A X. LEAD - RM2 21 21 vy 10 j8 018 - L 7, 778 NN ST oo AZ D4
d a N 3 1K X8 18)A12 Az v, 4 = [y .y FRERER % » Ld 7 y * HRDWR . CONTROL 8US . N 1315 4 78|
nev. o PihiGHT [0 2 13 RN an (24 15| ¥E T +5VP Zl A RR =@ M N - o i V77 y//4 y/7, o { AN N 19 r 03 = é {0 ] sLuE
" £sc. oate IS, - { 4> 190 : Z ': A9 Wi TS < o WAL AR oo :_ 743671 A 3 N {3 K 7S/ A/ / 4 —7 7 TRTFOT RS 7 9 |2 , <‘ e S N < - - N e 02[38R 2?& - GREEN
220 €V 22}, AB J . VERT, COUNT BUS .%n | 807 & _ \_ 10 - < - < ) . o1 AR
i MIDWAY MFG, CO. PI LEFT [W] A T 23 ¢ q - LLd Lo . 801 vRAM 1 R B L eve v S 8 ] 4 > S N SL pgl A 1 {787 cRreen
FRANKLIN PARK, ILL. RIZ I _ 07 2 1w v w q M A>— e 1H L12[CPR gl9 g 2 | : 5 VRASI5 1 ae > 2 y al o T s | <) fel-lof ¥ 12 743 2 - AN ERAER\ER VAN . saLsi23 RED
] 220 AT S = w ! n il HPOS! 6 2 D2 VRAM 2 VRAE, 16 St A 6f . Sof sl 2H LI 7402 i 1 e hA x 35 = RVE
orn, 6! RIZZO X0, ci2 2 4 =] % e 215 1] [ 7474 | > -—-———-——&3 BD6 N A > 2 10 0~ aphl o | i o |I2lofo|o] % 7 o > > - e 13[TOR Y12 RVES
' . A o 2] vrar_ 17], 7 o1 s al Olaleis x| o 13 7402 x RVI 50 " sQ =
¢ YTy = [ < D5 Nl ™ 7 hi =z = e “g(qig L FRDYECON RO 8T ! ! 803 VRAM 3 G NET) €] ossor alsy o2fl :‘f 78194 g = ! 2B ssve =| 3| 3 < 1[74332 Lo e |; s T2 Uleo,  aafi0 ] BV  GESER s {17 re0
vTto on - Vo.ned's service [57} - * ’ L1 PR a %Z o 4 3 113 - > AN | HPOS1 5 ! 14 i3 | 805 sl a5 RAM 2 4 » 19 osp 3ia OA-—I;— H ¥ T H £ F 3S = > «® 3 IS 148 F wi g i RCES CMPBLK> | 6 > 71 vosg
N . y n 7 - 1 2] 2| SESTT RCTS 9|
DESC GALAXIAN ¢ ;270 C7l’[ < Dé : 3 @ 6 A2 ) 15 S '_o: :-:‘ B =1 1S S % of ol x [ 2 | = YRam 2 | ;::& 7 2na § ®| 0 7486 § 22 :I’o n Etﬁ,mk » 4 CLL 2 3 I Nk N M 2 : '—6-;:74'7:‘ z Els"fzs T :4[\,& : 106
2 Test [x} .~ - » Al N s O] < Ol & 2 < o] 1l Z PR : A3 > 23].8 © &isvpll 1019 01 N 3 P A 90 A
LOGIC BOARD CIRCUITRY RS ot o3 7], - % 5| . N g 2H 14 w:!.‘?. o g = = = z 9 5 Queosia | 6N 7 ! 804 U3 VRAM CS m' ;Az M) (] ~ ::ﬁ ] L C1 8 7 1433 ;z 15 | CDI P - o I 9 SHELL \ [/Zv 3= reo
220 o~ 8 1= — R A 4H 13 Yigo ® O > x i . - A1 2 741 T - > @ [ » o)
PART WO, T o LA AM 74139 3 o] = t VRAB. 5 - | A6 5 75 ° 3 - wiss T 90
A082‘9|352-A/8000 TASLE [R}- " + 4 4 7K © ;'m 2114 v [ e 10 E’ [ 3 o EF 506 VAN 6 2 Y] Y 1 Lveam § N o | aa > j' ASK pald - I lg 495540 5 18], ohe | cog 3 o - ° o S 4 K> SILE ! " o
9 7H ~ — . 40 b o} t Jt5 x ) f el RANS ) L3l 1Y As 15 i 8 13 A t
220 c9 AL vo.1 14508 — & bi< = - _ | o I3 vram VRAN 2 > 5], =PS cx 74377 i 3 1t AUDIO 470 SEE SECTION Al
o1 swoor T o S Vo450 Yo, ji450 ¥ : gk B07 o s vRAM 7 a ozl e 2 | 2 23 17 | as "3 oehS o 6MHZ w7408 v , 48 56 [Srace S, [2R) o 5 6 £3a oo, - bre2 I ‘ 2
LOGIC SCH E " 4 ~Df 9 =m S0 1/0,] 10, 13.0% ’ | I ™ T onaes] 2 5 o 3h —A 28 v PGM D7 CHPBLK 4),~ LalS J—— R 2S 701 3P 2 3 12 7408 31 8 53 K 0.0IMF 470 OIN
v EMATIC PART NO. MO51-008 R10 1 ? e ) om = Yos}2502 1206 8H y 2 74367 © 505 etz Z gl VRAMS S B LERLLL_ YRAMS 0| 7ais7 s =en o 20p2 9 RV@S 4782013 720, i 25 _ N2 1| 7408 80V R R63 l COUNTER |
N A | .
66-A0I5 220 cio | D4 D1 @~ om mes 1/0y acl luposiz ! 10f 9 | > Qw8 E| < 2 o3 ar]2 A7 1J.H > B3lep  sofl2 256RX o 400 7420[ 1 o i 2s - 7R MYLAR_L cz3 470
T 7 < ol @~ 7 03 TS 256H 3l b BD3 J" 2 ~u 3 3 L | HFLIP | s Q RVIS - 7400 & A3 17420(13 £ D! 0,01MF $R37 | —] COIN
comz [T} N haie ! - 552> 5! «valé s N You prase b | ! | 808 15jors ©w 013 veams |9 < E ° YRAMS 14, 2| ae M = T e, 9 MFLIPi% 0 AvEs 7400 x R3 50V 470K | Lockoyt!
) g 9 [} o s < D2 03 ? Y2 o = o " cK = | S_- K MYLAR -
> 55 ci3k % o 5o N S # ), N N (P | ac 3pT AMLLJ@S ' | s02.f] . ) qui— s N v E| B Blo " 21| 4 i 7486 ®) A b 2nla | 2ok — 5 2psarT
- T ¢ 2y 2N { = VRAM C3 5 2 3 o[ <s 1 Acgs 7 ’ !
comnt [T} ~ | s < 0g osp2 ECRGD Y , _T_————e J o2 + o BD! = |
e T 1455513 s0d o%le T slf_cfs : ! ! 04 won ! 1N & 3F B E: | v 2 e [T rove HFLIP2 X% sMHz e _ RCIS 3 n‘ms“ | [ e startt
220 Cia [N 7 N {7410 I weosit | 2Dn3 ! s 553 L] T ERG VRAM 4 RAM ) Svaae 2 8las o2l [ 2 BA2 LBwE Aczs w R38 AL
74368 < D! (34 8H 1.4 DI (s) iz 302) 2 . ] P A S Jla a9 53 13 b 31 LBA [+ 33K = L
b 7S] o 2560 > 2 ! [ TR T ERES) o3 " K e " os a]e S erp2 $ 0o, %&MM_T 13 6 T bl S —
ol 4 Sw N N\ 3 b ' | CFIUIE IO EXCH) VRAM | & 5 vanr] 151,32 1, a0 M © 3 “. TIED LBA3 Iave R82 T5io B0 v 1316 “r
i N ’ - weosig ! e 7 | sop Y ERE s Ho M ::A:: : 6los 27 F g L3 3L, o LBAg 2}, 4 1K E R83 212 O e 135318 ’r N T 1 {87 spxr
ALY A—— { 1 805 0 (10Vi3} C o 2 AS A YRAM 1] 74157 N 2lia 'Y LBAL 1 P WE 7] 113 —e]
= U ) [ ¢ 8D 1371216 2 ¥ A¢ 746 VRAMS 14 _ VRA IN 024 ayf2 A3 ) MSDt 741 12D LeAl L8A2 3 - IR 1K wE R8S [Fa b8
03 —_ 22 g 8 (77 2N 0,4 ¢ YRAME 3 2 0i 6 57 2 §—LBAZ o7 154 TK wE R86
] T A N, U y 4 ! YA WA N EXTH TR 1/0,]13 ¢ veau 7] HPOSI3 17 praaus o | 14 8 Ty L RAW ) T LBA L2 3 - 2 T 1K +ievoe
04 h ' v 4 y 4 y 4 y 4 - § SA8 VR__._)“’ x/oi 12 _ VRAM { +5VP "él!,n 16 —4—31:A avjlz A8 x D4 . Lso# 0 2A ’TQ)E/ i LBA4 7 :: 271509 ' le7esod -
JE— 1/0 211 vRaus - 5 Q os - 38 12 LBAS B +
05 19(9)  VRAM CS N /0 Jl YRANS L.__j' = € o T i = RAW 6 0_3_)@' LBAS 7Y 24as N 271.500) 270500 10V T IC49
06 - ! 18 MEDf 6 T A6 ELECT. | o +| 0.47MF
i l < < ES PGM D7 ; 4 Y LBA7 (1T3a7 . 19,5 LM377 - 25V
07 \ cs i [ ot J’:s ! ‘,_5_)"?\)2, LBAG 271500 3 rasy s (A Tranr
1 08 4 _ z = ; \ %—: 7] b3 22K - R46 S B° 13,145, {1 sper
i 1 )P LBA4 6 aha a@p3 _ L A 10K . 10,11,12
2 Sh3 a3 &pg _l3 JR 4 R93
i = Gp2 Gpe N Spa ¥ T c29 100K CAUTION:
10 N = cs N &by cor 4 0,0t MF csi
! " AN i L b 00iMF L = Rag CCE:' 330MF L+ g} DI NUT LONNECT
P o
i > LTV BUFFER_ABDRESS BUS < = wan T 2.2K$  47MF giker |- cs0 ca7 OR MEASURE
i l; N - , 7400 ;;1'( S_\éc . 1.0.00a7MF éé;‘1 SPEAKER LEADS
32 T T g
MYLAR TO GHOUND.
: i 14 i + i€ —~ I
| 15 . <4
AT
12ver 6






