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GALAXIAN, Midway's new space wars video equally determined to annihilate him by fiing

game, features a full color monitor and is avail- missiles. The defender must protect himself without
able in a 1 or 2 player upright or cocktail fable the aid of baricades. He must shoot down notonly
model. alien amy regulars, but also out-maneuver and

destroy enemy fighter escort ships that peel off
The player, controling the Galaxian defenders of from the main body of the alien squadron at
the Earth, must destroy a convoy of dliens that are random.

ALIEN SHIPS’ POINTS:

Score:

1 or 2 player. Maximum 20pP Flagship: 40 points each.
score: 999,990, 000000 y 150,200, 300 and 800 bonus
High Score: v > > points when hit while
Retained and displayed attacking. -

up to 6 digits. Red Allen: 50 points each.
Defender Galax Ship: 100 bonus points for hits
Moves freely across bottom while aftacking.

of monitor firing missiles at Purple Alien: 40 poinfs
aliens. each. 80 bonus points for
Reserve Galax Ships: hits when attacking.
Number of player-up een Alien: 30 points
remaining ships clearly each. 60 bonus points
indicated. when attacking.

Credit Line: Alien Altacker Ships:

Maximum 9 credits \ o
per player. . . shot down.
\ e Flag: One awarded for
: pIT 0 each convoy destroyed.
BONUS POINTS:

Double score for each ship

Double Points: 4150 Points: 200 Points: 300 Points: Special 800 Points:
For lone green dlien For hitting lone For hitting attacking  For hitting attacking For destroying fighter
aftacking at random.  attacking flagship.  flagship with single flagship with two escort and flagship.
escort. escorts. ( Escort ships must be
hit first.)

MIDWAY MFG. CO. DISTRIBUTED BY:

A BALLY COMPANY

10750 West Grand Avenue
Franklin Park, IL 60131
Phone: (312) 451-1360

Printed in U.S.A.
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GALAXIAN

TROUBLE SHOOTING LOGIC BOARD PC A082-91352-B000
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. 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 LINESL-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 I.C. removed from circuit.
POSITION CHIP POSSIBLE TROUBLE
1-A 74LS164 No Stars - No Explosion - High pitch Missile sound.
2-A 74LS30 No Stars.
3-A 74LS161 Diagonal lines on screen - Effects Horizontal Count.
4-A 74L5161 Blank Screen - Effects Horizontal Count.
5-A 74L5161 Thin vertical lines on screen - Effects vertical count.
6-A 7418161 Blank Screen - Effects vertical count.
11-A LM377 No Sound.
1-B 741564 No Stars - No Explosion - High Pitch Missile sound.
2-B 7415366 No Stars.
3-B 74LS86 Double Image - Distorted characters.
4-B 74L.586 Vertical rows of Flags & Invaders - The word credit
appears up and down left side of screen.
5-B 74L.586 Letters & Numbers missing - Distorted Invaders & Ram
Rom Test - Star OK.
6-B 74L.586 Blank screen Ram - Rom test distorted - Stars OK.
788-B Z80A Screen covered with Distorted Letters & Numbers.
9-B 74C245 Continuous
74L8245 Sound - Screen
8304 Total Garbage - Stars OK.
1-C 74LS74 Stars Move in wrong direction (up).
3-C 7420 No Explosion - High Pitch Missile Sound - All words
wrong Sequence.
4-C 74L.8139 All Diving objects are numbers. (21 & 30)
5-C 7474 Biank Screen - Effects Vertical & Horizontal Blanking.
6-C 7474 Large squares on screen (Eight) - High Pitch sound
continuous.
9-C 74L.S 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 74LS74 No Stars - No Explosion - High pitch Missile sound.

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

4-D 74LS139 Blank Screen - Distorted Ram Rom Test - Stars OK.

5-D 74L810 Blank Screen - Effects Vertical & Horizontal Blanking.

6-D 741502 Distorted video entire screen - Effects Clock.

7-D 74LS367 Letters - Numbers - Garbage entire screen - Effects
Addresses.

8-D 7415367 Letters - Numbers Garbage entire screen - High Pitch
sound continuous.

9-D 74L.S368 No control players Glaxship moves to left - No Shells -
No Missile.

1-E 74L.S368 Blank Screen - Effects Clock.

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

3-E 74L8157 Effects Rom & Ram Test - Test flashes over & over.

4-E 7415157 Runs Rom & Ram test continuous.

5-E 7404 Runs Rom & Ram Test continuous.

6-E 74L5139 Blank Screen - Effects Horizontal & Vertical Count.

7-E 74L.S367 Letters - Numbers & Garbage on Screen High Pitch
Sound.

8-E 74L5139 Same as 7E

9-E 74L.5368 Stays in Ram Rom Test.

2-F 74L8157 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 - 74LS368 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 74L.S5194 Game Plays - Distorted characters Effect Character
Prom.

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

6-H 74L.S08 Game Plays - Flips Picture - Distroted Invaders &
Galaxip.

8-H 8216 Same as 9B.

2-J 741.5194 Game Plays - Effects Character Prom.

3-J 74L.8157 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 74L.5245 Letters and Numbers entire screen.
74C245
‘ 8304
6-J 74L.8157 .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.5194 Game Plays - Horizontal lines across screen - Distorted
invaders.
3-K 74L8157 Game Plays - Zeros & Letters on screen Diving
Invaders Distorted.
4-K 8216 Same as 5-J.
5-K 7418245 Same as 5-J.
8304
8-K 7415161 Game Plays - Effects Tone Generator - No coin, start,

dive Invader Hit Tones Etc..

9-K 74LS161 Same as 8-K.



POSITION
2-L

3-L
4-L

5-L
6-L

8-L
9-L

10-L

1-M

2-M

1-N
2-N

GALAXIAN

Trouble Shooting

PC A082-91354 Logic Board.

CHIP

74L5194

7418157

7418273

74L.8367
82S123(Color Rom)

74L.500
74LS259

ULN2075B

74L.S86

74LS273

74LS30

74L5367
7415367
7415273

7415138

74259

27LS00(Ram)
74LS08

(Continued)

POSSIBLE TROUBLE

Game Plays - Effects Character Prom - Characters
wrong place on screen - Vertical Roll.

Game Plays - Effects Character Prom - Horizontal bars
across screen. '

Game Plays - Diving objects distorted - Effects
Horizontal Position.

Stays in Ram - Rom Test - Garbage in test.

Game Plays - No Invaders - No diving objects - No
Letters & Numbers. Sound, Stars, Shells, Missile OK.

Horizontal lines - Continuous Sound.

Effects Tone Generator - No Explosion - Wrong Tones
all other sounds - Back-ground sound in game over.

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

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

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

Game Plays - No Missile - No Shells.
Defective Ram - Rom Test runs continuous.
Same as 4-M.

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

Continuous Tone sound - Bit & Bytes cover entire
screen.

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

Game Plays - Diving Objects Distorted - Colors Missing.
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 7415283 Defective Ram Rom Test - A row of Numbers at bottom
of screen. (20) Invaders appear lower screen - Stars
OK.

5-N 74L5283 Defective Ram Rom Test - Horizontal squares appear -
Stars OK.

6-N 74L.S02 Stars only - Stars move up screen -Effects color Rom
6-L.

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

8-N 74L.85138 Bad Rom #1 - Effects Dip Switch & Controls.

9-N 74L.5259 Defective Ram - Rom Test - Stars move jerky up screen.

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

2-P 741.S00 Game Plays - Invaders all red - Letters & Numbers are
are Red & Green Effects Video O & |.

3-P 74L.520 Game Plays - Top 3 rows of invaders are dots - Diving
objects groups of 3 are distorted. Effects color O&l.

4-P 74510 No Missile - No Shells - Game Islays.

5-P 74L874 Game Plays - Missile Horizontal yellow line - Diving
objects white Horizontal lines with Multiple dots.

6-P 74L8377 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 74L5138 Flashes Bad Ram #1 & Letters over entire screen.

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

2-R 741508 Defective Ram - Rom Test - Entire screen letters -
Numbers & Garbage.

3-R 74LS02 Blank Screen - Effects the five 27LS00 Rams.

4-R 74161 Game Plays - No Missile.

5-R 74161 Same as 4-R.
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POSITION

6-R

7-R

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

7-8
8-s
1-T

3-T

4-T

6-T

7-T

8-T
1-U

GALAXIAN

Trouble Shooting

PC A082-91352 Logic Board.

CHIP

74175

CD4066

555
555

27LS00(Ram)
74LS00

74LS32
745161

745161
74574

555

555
27LS00(Ram)
74L.586

74L586

74LS163

74L5163
74LS393

LM324

555
7415174

(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 Piays - 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.



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 74L.S42 Decoder IC on Memory Board is Rom Select.



GALAXIAN LOGIC BOARD

CHIP NUMBER FUNCTION

741500 Quad Two Input Nand
74LS02 Quad Two Input Nor

7404 Hex Inverter

741508 Quad Two Input And

74LS10 Triple Three Input Nand
74L.S20 Dual Four Input Nand
74L.S30 Eight Input Nand

741832 Quad Two Input Or

74LS74 Dual*‘D’’ Flip-Flop

741586 Quad Two Input Exclusive Or
74Ls107 Dual ‘*‘JK’’ Flip-Flop
75LS138 Three to Eight Line Decoder
74LS8139 Dual Two to Four Line Decoder
74L8157 Quad Two Input Multiplexer
74LS8161 Four Bit Counter

74L.S163 Four Bit Counter

74L5164 Eight Bit Shift Register
74L.8174 Hex‘‘D’’Flip-Flop

74L8175 Quad ‘“‘D’’ Flip-Flop
74LS194 Eight Bit Shift Register
74L.8259 Eight Bit Addressable Latch
7418273 Octal ‘D"’ Flip-Flop
741.8283 Four Bit Binary Adder
74L.5245 Octal Bus Transceiver
74L.S366 * Hex Bus Driver-Inverting
74LS367 Hex Bus Driver

74L.S368 Hex Bus Driver - Inverting
7418377 Octal ‘‘D’’Flip-Flop

10



[ ] GALAXIAN LOGIC BOARD |

: *

“ CHIP NUMBER FUNCTION

[ 7415393 Dual Four Bit Binary Counter

* 27LS00 Ram
2114 Ram
TMS4045 Ram
AM9124 Ram
2101-2 Ram
AM9101 Ram
8304 Bus Driver - Bidirectional
8216 Bus Driver - Bidirectional
LM324 Quad Operational Amp
555 Timer
LM377-1877 Audio Amp

Q 280 CPU

2716 Prom - 16K
1M5610 Prom
78GUIC Voltage Regulator
ULN2075 Quad Buffer
18.432 X-TAL
CD4066 Quad Electronic Switch
D44vM4 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

11



i @3QVHS SWvd 17V ‘JLON

me q 0008-26¢16-280VJd FT =3 =3 =3 =) [ C=10 =3 J
wvan . _:- E ayvosa 21907 IWYO
Ozl A% Emmmm : = oswd  [eswd  [eswd  [esw]  jesw{  poswmg v
»kww ~ = vz
O L 2®) wez B0 E st [owsmd  [omsw  [weswd  posted g
T — [wed [ [ooswd [ozed EHEE [eo o
19313 o H
i oo o 9eSTh 2051 oI e85! S [wswd  fosieg a
(o) (U]
s woozz  t % o) g =
NI — 615112 [zoes [vowd  [msmd [wswd [mosw] | osmg soesa 3
=== r-—---n BN e 4
- S T — e 8 L
V] — | I ams o s d dewea sy | 134205 Nid v ) =
L 1] ost foswd | |
.M <o-1m% L - ——4 NOY
! TIEE == EE ) |
i === oo =) BB e ~
M 1 (U] (7w = S ¢ I ) A
ml_ [var] Qeoom hmﬂw%wﬁ _U__ m__wﬁm q mmﬁ wtw. L2 loswd  [pesmeg mmwn
E W2 B e R ey foeswd  [eesmq  [wosm]  [reswy e
—"
e e [ esm{  [sosmd | cszs12q Locswdl]  [oesm] [(ezsmd  [oeswd w
L
* b s.mw S [ B I i I 5 I N
Tt 8 i o
| " : g R ﬂbﬂwfd O sesTq | L8572 { | s | o1 |ozshd d
] | xuxxxxogo-as00 || 3 m ==
" e | o = Dﬂ. =L : m_ [soswed  [osmd  [esw]  |eosmy e
wo! | yarvya | + + = Oor ) e = ﬁ%:
vl (L E @m ko] @Dmm, m m = mgm (25104 [los12 m B |zesTid s
} ¥ el 3 :rea
| | » < 33
et ||| ) e S e o elnem 5 o =
TR e o B0 H H TR— __ _H_ e
T T T | ol 6 8 L 9 S v < 2 =
4V JIWVEID QV3T TVIXY A0S HNITO SILVIIONI ¥
2008 -99800 -1SON "ON id¥V¥d 1NOAVT ININOJIWOD
| ® 4
. &7

12



14
15 6
2v
HFLIP
+5vP
I y
SEEn% VEYNC 10
756R% 9| 7420
12]3C 3 1
3] 8 0
4 10 n__13f2
2[5 PR g1S '2[PR 12 D 7402
, 7474 7474 12 7402
8 I
1V8HB =1 "3 ZZ4IIOD7 3fex ™= Litfex 1<
N L LR (4L A
4] 74107 |1f  7qf6 | 1 13
IK_CLR 2K CLR VSYNC
i3 ) MHZ
NN AN 1 18432 MHEZ ] 6
" " +5vP R
» R34 |& — E6MHZ
w 51K & I =4 <
. 2 o “—e (LK
2
i : o
‘20
" R30 CamF >
K 10K p
ICER.
o , STARS ON +5vP +5VP
R28 | Ls )6 Ia ”
p—{A CLR A 2 >
100K T [2]s, 74164 Al 5 raiea 81 LRAN &
8 4 K = <D
QA QB QC QD QE QF P> 7474 P 10
7 VRS |3 8 N E; Q6 G glLaAQsgcapgear QM 3k gls  N3A 12 9
D(sT Q 5 |6 |IOfil xz‘ls 3 [a|s e [10[H 13 > e p PR
3 555 ) 7474 w
555 | . nlex 29 4 -
TH v ! 3 —p
CLR z
TR
:
2y i 2 Jase 13
[ 743661 RSS r3
1 ) 2 w1 100 z —
= A ? o
L2 ! t  R69
ci9 | I 14 13, 150
7 001w 4 |z| - 20—t BLUE
v
= MYLAR 2 28 L 2[e? 1100
o 8 [ ! RN
ol el o 2| 7430 i a 51 150 GREEN 4
HMIHES 3 - 28
2|5 £ I R
Ire
BNE a —
S | R73
\Y | '0%\“9' (50 RED
™) 1 2 >—
23 Tcuvsmc L
g 5 TI Tis Y R64
1V8HB 4 470 TMFSYNC
STARS OFF EYARS OFF 5 6 oo 17 ] B
] 200
o2 Jl ‘.i/ 7410
= - \ ‘ —
Q I25 1Y P | R74-220 A
> 104aa o[l K124 BLUE
Q Al 0s[ERIRTEE {07) sLUE
ol2 2]y, oald
:g 'li A3 D3 :Mg-z‘hz:-l - GREEN
9 Ae 3‘2 > R80-iT0 l —{i6"] GREEN
-G_L od | RBI-1K RED
82LSI23) {7 RED
™ T740S3681 rss
CMPBLKX | 6 70 100
! S0 [ RS9
oS 14 5 1100
| RCIS —_— 2 | Rre0
RCzs SHELL ' 2 3} 100 —_
MISSI ! e = —
LE
! ! R6I
) _; arol | SEE SECTION Atz
~ AUDIO [ COIN
R34 | 470 | counrzm
5.0K c22 0__ g RE3
. 0.01MF 50
SOV J_ <23 5 | I
- . TR MYLAR 0.01MF $R37 7408 | LOCKOUT
= 4066 R35 50V 70K L |
I INGIa8 MYLAR R R40 —[&] 2psTaART
—e e |22k noz ‘ |
5 iR 100K | —{F ] tpsTART!
LM324 A
R38 1 Lo . _
| w 33K =
—d o
o 118 | SPKR
4
+16VDC
C
ca9
OV T~ 1| 0.47MF
v ELECT. | o ooy
e 143 LM377 —T 1anT
c46 A v
CoIMF H1ras, {¥ ] spkr
R4S 7S R46 NOISE CER. 10,11,12
22K 10K R93
LI | 00K CAUTION:
A tze L » 0O NUT LONNECT
0.01MF uT .C
27 cas CER, "——"—HSO ApR OR ME£SURE
0.01MF L = 4 c28
¥ 22K%  aFME Loooarue  220F SPEAKER LEADS
MYLAR L 7400  R47 10V 100y ’ TO GROUND.
_—i-g,_i;&i__‘ ELECT. YLAR
grainl <
1 ATi2vCT 6

DACL 10



t2 13
afafald
DS 4 +7vDC
IN40O1
/A
IN400!
010
AUDIO
voL 2 AUDIO CONTROL BUS N\ N AN N
voL ! et P
Jré w
SOUND
14
5 4 FSI R24 R27
! g 10K 10K
R49 ol AP i, @ 5 -s2 ?Szl?
9 4 ] Al T2|, a2 i’ :15: y Tr e
RS S] A2 3], 9 GE6OIS R22 R25 R28
4936 33K sog |2 13]p 9L Q1 100K 100K 100K
Vv E) 74259 8 4 8 4 8 8
a - Vec RS Vec RS 7 7| VY
y 10 FIRE Lo 1ot a2 oc
as 3R R23 &R R26 29 !
as VoL TSN 555 470K 555 330K3 555 220k .
Q7|l2voL2 Slin o> Slru
CLR L \TR
15 12
RESET Zr 2
- 15 1 ¢
cL 4 |P STARY =
cas g
l » OOIMF Q) | 5_2P START Cig ()]
ER LY 'a .01 MF = 0.0 MF
I 4 Al 2 Q2 6 COIN LOCKOUT ov 50V
3lalsleds  ~ a2 3" a3 CON COUNTER RI8 YLAR L MYLAR
5 o0l A D L0 [q iM
7 BDg — 13 M
;C:MBG:(oR ©3 | J) LI RI7
7 == (LR 470K
7404 74259 3 .
! 30 aal® R WROWR. CONTROL BUS S
T o0oiwmr as|lQ R32 N
+ CER. ae )l [ ris a7k N
B 100K T A N . CMP BLK X
':T RIE 10K N 4 [2 7402
DRIVER 330K |
1 N 5 7402 'y
CMP BLK X 5°¢:|_n“’ 12 |
17402 1
N 310 210]2 !
vio g 3 4]0 eal'® 1
VIO 1l 7 5; " 5l ]
— oLy 4150 N 20| |
u oLt~ 7170 X 7oll8 I
o N coL2 80X 8g ! 1
N A
+5VP "
N ANEA\N ANNERN\NRN\NA\N SN A\N A\N AN AN ANNRNN [
RV # (] e ppy 13 RVES
RVI i o aal! RVIS
. RCE 3 ml_lilo 2 RCES
> - - - RC 20 20b2 RCIS
« = > 2 6| 7a7a 7 Ac2s
> - S 130 A(KSQ
~ 9
_ o B T
2 <
S © cLK
. >
10 i3
| 8 . n
4 6 5 9 -8 2 12
2z 6| 77408 3ED 2p34. 7408
[
T 740013 00 174201 a 7200 174200 1" 7400
VIS RVIS
acis
RCIS)
LBWE
2 :—3 o4 LE] Py T U360 bo - )r
Rl eKz I Re3 L 'ee R84 2leE
IR 1s
270509 271.500) 27 500|
m
apl o & ap3
ps G \ & ab
s s s <s
AN LINE BUFFER ADDRESS BUS \ \
i 12 i 13 ]



09 10
2v
2H
256H 5
7 7 7 7 CPU ADDRESS BUS /A y/ A/ Z Z —
12 i 1V8HB
[3B>
3
7486
13 [a 74393 |
> 671 CLR |-
QA Qc Qp
CWP ALK 7o __HORZ, POS, Bus 277" ] "pe
1 1 n g g D l—
2[4 VRAS ggTﬂTgT % ETE g ~
3is v 2 &) TR gl gl & )
5 2F x| x| x! 7 ML HE RIS
(3 it VRAG 345619 31205 [6 lo r—
10[_a e oLD O A 4 Lo
afa |2 VRAT sz $T)0 Taisionie3 (|15 T]T 7aielonie3 {15 0
10135 6MHZ ¢ 17 &8 —Fex 4R —
1944a 12 VRAS 3 ac R 3 LR 12[ PR g
13 [ ™ IZIII [ i 10 £ 7474 |2
' 6 < < yilex sp +8VP
R 157 o) 3]4P P cLr
| 1] H ' 7a10 3 L ovp |
21,8 e VRA9 »f eor 7 D:Lﬂm &
3he v Y ' 80614 1eh 6o f>
5lan 2E |7 T 80513 19
6los 2V " 77 HORZ. POS. BUS 1 MISSILE 80 3Q
T ral ERER zrar el s 0048100 aaf2
9 VRAI [ i 4 M
.o;: 134 o % §§§§ o 8§28 =5 % QLN PR [
14 2 vraa |9 % ¢ & 5§ 30 SRR oz 13f, L [12
A
E /J 3[4 |5 ]6 A9 3 )4 619 8D 3|09—J|o§
> 10" A D LD 19["A 8 ¢ b D 80g 4|2 2Q
b——b—ll Z 3717 7ais10r 163 (|15 71T 7416100163 |15 " i 8 7213 ¥eyF s 6 Lo
K —>Ck A4S @ 10[T A o Lo |15 g1
2as hd VRA3 N e e dﬁ’d 2 — .I.i"pR a < ]7" S 711 7aicionies ©
> v i2[1y | L1474 |5 o b7 1e ; r
Al 2 < ck 9K —
5[0 3E VRA2 12 cx 5P S x 5 2K ‘
7 1 SP 9]
6lon Y 4P 30 _cir H I II
1] rais7 VRES T 7410 | +5vP G &
Crafsa av |2 VRCS zZ W
it 3 N
19144 12 VRAG = spo
13 oy
LI %
I5t__4. ~
S
h. U . . N S N TNPBLKX
v - o) «
1] - e T ke
3 & e T % a
~ ~- ~ ~ ~ T << < AN CPU CONTROL BUS |
cp2
—7{TI6L Kam DAYA BUS 7 7 Ty
- cog
A == R
A S—
TS <X AN NN o HRDWR. CONTROL BUS = |
O L)
- I'_z, Y 19 a 7
% > TORT _FIS B ] |x >
V11 EERE DEEE > |
4 2 5| 3| B TNTR 2| 3| 3| 3
M « HEEERCAEE-E 2
€ 740 o] pt HEIBAES LD T T E T
[ 2v P 2 o - ] o|+svp
10~ aof2 o o +5VP @ « 3{als 6 lo 3fals [6ls
1¢ 74194 Z 2 = zl Lio[ A 5 (6] 19[ & U L0
10 hs I| £ ' R & o raez  LIS[7IL 74163
X QA K T x 4
_;cx _oR 2] Laf o “Rolz_3l, & 21 >Faaesdcao cir| [z HGAGBACADCLR
cwvml ] S L PUSON [0 ==l 1afizliz i1 14ahizfiz(ny
ve[! "" 9 74175 9
6| %7403
R *
I 15 1 19| coe
; ap  4Q 810 sa 7400 [ 5200 E
PR - . 74377 EMHZ
o &= e 6P RVIS
{C MPBLK 4], L5 —_—
» a 20 20p— l S MHZ
g 74098 [ T5en . 13 12 Zsen% 58 ©
{A QAIZ 50 3@ 10 1a[T8388  (gwe
Lex _N,,__“‘ HFLIP | 8 @ 40 S HFLIPIX 7432 7486 (3) ors
j_n unnl HELIP 2 7]y k506 2 B LBA7 =
I Tio e A 3T
13
[ eunzo——j” L |4 LBA2 13, 5
2 ? +5VP HFLIP2 X ;5)31' o1 5
{o __A';‘T“' [ 2 LBA3 LBAG z
I 74154 3 I ’—o)@ 5 o R
) s [l LBAI
{s - 48 2 I At
15 14 Y LBA | LBA2 i5
4 QA3 al an 3T A2
+%x _hP 2 3, 3L N ’?)D Lbae L8A3 4]y
LR 9V n 2 17 =2 LBA4 7
T lo]s 1A 2 A4
_T ! { wsor 6| 79157 ’TGJD LBAS Sas 1N
» 7 RAW | 2, ) LBAS LBAG Is) —
Lsol 5 2A 2 )3 LBA7 i :f
7 13
TSN Lso# 10,y 5 RAW & Py LBAD ensmg
° ) -3 Gp
o 74194 [, WeD 3 ) LBA4 @p
A ar7 Ils ';):2
K RE——]), *
Ftir »0
jl IAO[9 . N
i 10 1




I o7 l 08 09
2v
2H
6H
77 Z 2 7 Z /4 77 y/ Z Z Z Z /4
A
~] < ~ < AN N S N N
o] @] @ "
4 E;é l L ué [l i1ve 2
1| s y
A3 2 A S6 e 17 N 8HB
- o rag ;“5 3 + . " caPaLK
A& 5 — A H3N
2 7 |s RAZ 2|,, 5F -
6l,s 2 = fary iz = [T 7 7a367! wPoSIe N o 7420 A6
256H 74157 RA4 2., 10 I 6>7__ 'weosie AN W 18160 a2
A7 1] P94 Re2 RAS 5]e oot 0 ﬂ/ . an SlA7
H L 018 > e Elae 12 {1453 !Heosie st sgvs; Z} a2 a2 Blso  sal2
24a2 = | al,, 2 |a RAT 7]ar vo2 ‘ & ) \ 5 ‘72‘283 8 A9
4 AIE i 17 |
) < Bley 47 ~ ) 2]l iueosts zave iz|P4 14 10 E] PP K4 "
B < [~ HPOSI6 s}
¢ |9 & I %’_‘ cave 45y 53 13 $20  20)°
2 | s + o 3 <)
A Ad Ol g s¢ ~ 3| “ 7 V WP ALK
1 2A 7 _RAS = ||
6l 2" = 4 2™ "
4€ ;| . 2 Al
Al i 1A —lv 4 RA7T N ; 5 S 74273 7486 (4) -LBNB
e B Tlupost 3 Ll -
AS ol 707 1o e N " 2 TTCE il LY 18{ep sqf'® k] Da X — 8128
0l Y RAL HPOS 2 Sislea 5N |, 7 ] A2
A2 4 RAZ weialey 32 30 & 1 3208
< @[z e RAS A3 p-32
(] A RAL Z U 2| 74283 ' 7 ~ " AS
RAS 2v8l 3 :; £2 70 w {w FENE]
RAG wros1# [N : !
RAT vEdElY  ald 8440 7K
> g [{3 '
B y _]_7 A4 | 2r—g
128H8. 3] 1y
% = 3 BN 5|,a 3
—a] 16H8B €l2e
' N ——7] 7430 0| rais?
A N EDS N A Pl
| 23 Y
AN A 64HB I3 3
L] [
084 06 sy
x
3 S S S S N S S\ N S N S S\ N b . S NS N
Nt w
V4 Z V4 y 4 V4 V4 y 4 V4 y 4 V4 V4 y 4 4 y 4 ] ‘;
3 T <
Si= || |
22 1B N B g A :
AN AR VAR NRN CPU_CON 1] NS S S SN N AN ANEAN AN AN _V AN ~
Z 2 Z Z_ L L £ a4 Z AV Ay Z i L L VA A A A4 2. AM DA
§ 2 N v 5
3 4 ¥ ! (%
< 3 @ |°- & A
§ g N L S
, AN ANNEANN AN ANERNBAN\N ANNIRN\NANN NN NN AVANB\A\N ANN ANNERAN ANN NN NN ARG\ SN
rd 7 D
L . L /74 L /4 L L /A VAR A A 77 "SRz PoS._BUS L
S ~ > ) y +5VP [;
B b < r——j
< 10 >3 - 2t 7
< — VRCS. 817 wE < S 6], cSoBl> g 28 L
VRAM ( 3w I > P14 e s Qo
| YRAM | M Rl A a2 1 of¢ ra194f
VRA! ° [
VRAM 2 A8 wPosI? 7 6! losso7 L 13 3 15
N vra?o 17 A7 - peeils o 30 — \9 [+ m A(K Q:Er—
VRAM 3 N 8] 22 :': LR %O
::" g as ::‘4 2| 5] o 7486 3 23],4 © 1”*5‘” ! {'“‘9
ae 8 H
VRAM 4 \Rass 4|13 weosie 18l 4o ; —;1@.— Y zl ”5
RAZ. 7 3
VRAMTCS @ A2 4L ! £ [7 of 27
VRAM CS VRAIL 6 — ASS pa p &2 B
TN .27 A4 L] IR [ 5 qope
A% 74273 N 5102 2%(i6 oS 7ai0a |
: ofislams )Y s sl sl
" 170,413 YRAMG' S weos1s 13l o l12 Y T Y
VRAM 7 1) 1o, 12 | vRAM i 1J.H LR 5%
< & MMTTH wPosI2 U3 2 A7 T oo
s | 8 4| 0 1e 4 = J
VY, 3 o)
a p { A6 2)
9 q 10 < s 7
VRAM 6 > g —! lg B a2 o# 9 6{p 2K L»——{|z 1
q) N [ A A2 e s QOE——
VRAW CS | N ! 1 a| 74154 T
VRAM CS < -] H Ag D2 » .
- = $ M EE 1N fis
Al(ll) s ~ RAM W A9 ° npek o
)4 49) 18f oR 2 W) VRAM 4 3 LR#%
R 214 3 °
3 amirfsl 0,3 @) VRAM 3 g N Al0 a T ]lo[s
el A2l o \ s 3 —
0w 2
Y RN g XS VRAM § N 5 17 |
s > oas[ 3 g e VRAMS Vo, 14 . vrams I A8 3 ot o 2t o h
TGIENH - E X2 VRAW S 1/0, 113 ( VRAMT, Q oshz ¢ 7ar04 |
FAGTINT (eI EXTY) VRAMT 1/04] llf ::::; N " os 1S e b
[ 1/0 | TRAN 2 PGM 07 m 2
— K REE—
19(9)  VRAM ES o [ f 4 KL ] ewnz o
AN < < < [ ok
07 i 08 1



05 06
= ™ HELIP
STARS ON )
- 256H
RESET
HELIPS A
—
7 7 Z Z Z Z 7 L 2 2 d Z Lz 7 /- - Z /A4 7 7 Z Z
z( |z 5 Bl :
A y 4 y A 4 4 g
F 74367 0w
% r ';lw OR74365
a CLR 2 12511
. 15
£ Y 9N %[RFLe |
Ag ! ATA259[ 1 —
— P B =
. R Al 2]y STARS ON
] oL A2 3] E
¢ N C
v
80¢ 13l o8 _NMILON :
:
1a M +5vPS— P 256H :
’ N 2[57PR o2 :
FiTen % "27‘: WFLIP HFLIP (4 m i . ¢
(43 - |
1TCH ' : 3 CLR & Bl sJ"_ 2
SOUND - ! 2v 9 sH8l S5 =
2 2A 7
oRver o 3 —I S an 28 2Y
SerRAMWR N W 2sen " r 2| o157
VRAMWR K 3 EY
o 3
Ol:RAM:DD ’ s |§ eve 2 7408 4H 1I(; 3 s 9 4
VRAM 38
N 1% &) 3>
RN AN - — N \N N i.s
10, H
8ve
' *54¥P VFLIP BV 9])58)—)8 : Q +
b2 v [* 2 5
4v 5B, ~ o %
Y N ¢ N |3 g
2ve K
2 r| L ‘TsIs“sls \ op-=- %)@”—3‘\}
TA A @ 3
p 741610R 63 °c 7]e 74 ve
£ ’ 2 'cx ch ;‘E_—]
08 ac & cun B 3
2] DERADC Sl 7486
o
~
A 6MHZ A o . pe %
EIE HHEEH 2 ~ 5 2
K ~ . ~N
y A 4 HORZ. c’?‘nfr ' 4 V4 V4 y 4 v 4 4 y 4 V4 y 4 v 4 y 4 HORZ. COUNT BUC
RN AN ANERA\N NN HRDWR _CONTROL BUS AN %
bl AN RN AV NN AVBVNA AN NN AN ~. WANEAN ~ AN
- A D il
2 22 7 7 7 7 Ayl 4 /. "/ 170 LRAM DATA BUS 7 7 7 Vj// — 7 Z 5"‘
N — \ & UIE
‘#5VP1 4 3 o ;
ol AL
A L 10 slalsleds N S ~ T
12[ PR ]2 0
Z P 2474 ;menonnss 23 N
K 6A 7404
| 11 fex 665 8 [’as o8 oc ap 8y 7 L /4.
’ l_ L] DEEDT §
13 -
1 ] . N ™ = a3e7]
> > 1>
% 10 18 +5vp z %1% [ [@ DAV weost 7 | a2 8D7 807
WE TS ¥ N\ VEAT. COUNT BUS AN : : a5
2 WPOS| 6 2503 BDE
W
fl % T 503
w >
x| | !
POSL S 14 3 BDS 8D 4
Hﬁ'b!v T AN AN AN $HPos! ‘ a |
v
[=} of < d —
SR o Bl £ Jorosis ey ' | wwe 8
HLERE o [ * = £ 2 ! ! o L eos F‘
P = z| 13 >| * " — = b B
N p— 2 3| © 3 ' Tis z i -
RAM 10 a : <
2114 b L B 7436—| e ol 805
'S FLueosis | ' 10 803 JN
m vou :: ::r- ul 4 vooz 9 800
DI 1/0, 2 R o. b 14/ ho
- o5 s 256H 3 7¢I39C P 2 HPOSI 2 BD2 v
03 LP:14 74139 P A —
1/04] 8 v2 |
ac Y3 z < p |4 BD4
N ;: — HPOSI | | 8D1 o 803 o
2 BDI L
- : seve ! 07 3
¢ b 1
N - 2, < B IS 4-2fo PR ¢} HOLMK P4 eost ' 3 ' 808 /K——)—:g: ‘
256H 3 b M ] I ; e £05 5
ra39 7420 L 3 [ 806 o
N A Y cx 30 - |1 807
opl— | |z CLA 1 p———>—
40D x Iy N T -
o| 2[m| 0 x 1
N 4 3
. % S y 4 v 4 v 4 V4 y 4 4 y 4 06
| ] |



02 03 04
4
"
WEN } WEN
LLL woR
VAN VAAM
::g 1] N N\ \
74367 Vec RFSH
cc RFSH[5
OR
74365 RSS .%
W3 1220 WREQ o 10
T ‘6 § 2[ e vaby
| ® Al4 4@ : Y 5 L 4 —
< e b __)EE_J.T WR
- o WREQ L 74133 b 4 lsle alsle
oF < ss] T oslr R
— =~ 74367 — AR § A i) RN )
+5VP oR anl il o5 B u oo pLNIN vsbl0
AlS Ve[ (74368 A3 e rspk C
wE EP Y l Aaiz| 2| 38 P2 2 2l vipe a2l 2l, bz
" AR L 4y Alz R (5 T ] en vepi2 aM vap!3
z 1 i A13) 3 [ Al3 Pl 4 Al3 < rarse P
74138
Al : 2753 : A gy ot Z e |
0 BUSRQ AlO ! |4|5| Al0 / |/
q ] ’ I
Ao 9 hfaon | A9 /A4 FU__ADORESS BUS 77 Z
| t %
_ ! 10 9! A8 L4
Mt A® ui [ ’ | 5
16 Ra AT s ;"‘75 i3 : LYZRINY N |
7408
aALT | 12 all A6
AALT =
re %—.—{k/\ l 4 |
BUS AK as ImBs ! AS
3 [ |
aa Al A4 =
8 } ] H RO,
g‘gg‘* a3 1253 A3 Lis
% ! B ! 12
[ i AI3 14 s
A 1
RESET he ! ! < - ] P
) 4D s | o e p
Al ] A 7%‘_399
— ! 2 ! Ag
Nw o -;g.——@’.———"ﬁ \
— | | RD
D (g —'%eD>> 2
GND — ! ! — A
: 25283 28 by > ve
@rr o o ] 1 ‘z _P
==
1a1s]i2] I S
o g .I{ l’I7I’I°I’ 1 jsfi s [1s % e I"' >
H w | . .. / ANNER\N AN AN AN ANR\N AN
\___HRDWR. CONTROL BUS AR\ ANERN\RANN NN\ ; A\ il §
m7///1////////l7 22 27 7 Z 2 2 2 2 VAV A Al 2 2 2 2 2 VAVAvA Z 222 2 2
RD —
3 WR
<
g; ~ 77 2 y/ A/4 7CPU_ADORESS BUS Z V4 V/ /4
b3 / / / g /
D2 1 ¥ 1
D7 A
o A T
— o 2 20 2 2 20 % 2 420 |/ 10 |8 % 10
18|A12 AI2 Vpp s A:E 3 wE
o) an f > 16 ae
Y a0 f 17
22}, % A7
. 23], ¢ - Z - e
1N w w 2],
> AT
< 07 N ] 7 S sl
3 AS ‘\ﬁ u v b 7 A3
D5 a| . @ a 4 o a2
P > A4 / 6
iy >—2ks JD @ e T
< o7 ’ m 7L [ ¥ 7p RA
8 At - RAM 211
< D3 06 >——AS$ 7K © 2114 .
< a = z Yo, [14508 ,
fol, os 2 7H 8 Yo, 130! 1
D4 o ) 02
sl 24 6 worf3 zn 22 vos > ‘
03 0o o @~ &~ Yo 1
D4 2 o2 i L
——) )
I o3
6 N-® B 0aft
2 D4 O -
< LD an s
P D@ osfS
o7 7
- DI
A WA WA WA WA UL W U (4] ‘-JA 8! A N U | S
i 03 ] 04




ol 02
47vDC +5v
y 4 R87 V' +5vP
4 /IOW I
O -~
7 vAC D £l IR RPI-RPS "‘ <
IK WEM 5
WOk
8‘?;?26 VAN
| CER.
SEE
= NOTE| "
74367 Ve RFSH [z
74365 RSS é
. xr W3 220 3 WREG %
Tver 786U.1C +.1 4TOMF 15 @6
com Deg _IIOV 1 Al4 ‘76
Na736A 48 LeLect FREQ = WREG AlS
= - o 5;
5] fé&’s +5VP
12VAC L
07 +ieyoc LN = x RS6 AlS
Al4F TANT. 1K _ '—63
20
12VAC + o™
1c38 AR5
_7T 2200MF T
E——m9e RS7 Al
K 1
| BUSR 6
12ver WEN 29/ ¢ Ato
LT.)——*t y > AS %
SW2 = 1 —
NOTES: - 6P DIP SW s Tt 3 =L At ME
™ Ts $ N WOR @
. 8 PULL-UP RESISTORS AND 26 s 'KX6 T9le riels]s N 20 Th Ra AT 375
DECOUPLING CAPACITORS ARE | | N @) RALT
DISTRIBUTED OVER THE P.C, sy | rss 18 Ae “6
BOARD ASS'Y. >—|—°/ | N ik s kA g7 O3] UsAx AS s
sLo—{cLR 6
2. ONLY | PC 7415245, OR Poa N o8 2" 74398
| PC 83048, OR 2 PC 8216 $——"0 \ Bucel 7400 3 18 Ad 36
ARE USED ( AND STUFFED) | | sToP 2804
3 IATCHDOG CPU A3
FOR 81-DIRECTIONAL DRIVERS I | N crReuT %
(1 BYTE OF DATA). | A A2
RM | » [ | RESET \3%
3, SAME AS NOTE 2, [ ‘ 1K X6 ' 'T DIP SW /| \ Al
' [ et 74368 < RESET T%
4, TITUTION FOR THESE ROM'S 2 | : i A - NWT Ag
EMORY BRD, ASS'Y t TR ERERTRL] ﬂg\.l;! 8D7 § N %
. W4 - 91353 - A866 B I | T N /0
5 ! b ! 'lz n] we V] \ o "iz'
|V-NMe O
fmmcuas +5v I3 o LE ] 4 N ao ooaa!“x £
s ot =\ HIH
CER. AN ] B
NOT USED [T14 } + J@\J‘ wos q
Rl aF : | 4 NS <X FROWA.CONTROL BUS © % % S S N S SN
P2 sHOOT [TZ} '°%c’ 204
R2 c2d I | SRV LITE 1\ | AN A A A & A A A A A A | u
L4 le s! 8D3 7D
P2 RIGHT [T3}— 2 1 J‘%c RD
220 c3 I : / | G
L4 anl [
P2 LEFT (7} e T Iz'; 5] 02 BDA. (19)18 DRéL 2.(D D4 N
520 ca | 8055 (18)17]8, o~ A3 (2 Y
L haise 1o a0 8035 (17) 16| g3 >3 (1[4 (3 53
2P START [0} . of 8062 (16)15 W EXT D6
83 csx | | “ap2> (15)4] e M6 (s 02
220 T 1 2 22385 o Has
L4 " sl 08 D75 (14) 3], 82 17 (6 P D7
1PSTART [T }—4:1; o T ‘ D@2 (13)12 v aE (7 — T
i
220 x cé 74368 Y ) 02 M""\e J9(8) P DI
r_< A&
)¢ 2 74368 _
8 | ALL O.1MF CERCAR-p A X. LEAD |i-2080 PUanT [T} 2 13 415 1s sn(xe rl—‘L\g\.@ BD3 b h
| nev. DESC, oATE Rlic”l | |~ | xl
220 T g sl BD2 ] —> Horecs g3 < D7 N
MIDWAY MFG, CO. P LeFT [} T LJ@‘] BT 2los 3
—_ e 7
FRANKLIN PARK, ILL. 220 o2 57~ wd N —s55>— nx|£:§ 6 _ 05 N
| orw. 6/ RrizZO | cxo. _or T——< - = 4 9| g
—4 M 3! BD7 o1z gl 10 < D6
DATE JAN, 1980 | wo.me@d | service [3} % + e e 806 Mooz i 0
c?
usED ON  GALAXIAN C 220 | . | 1 :: oxsmma 13 D3 (_E
DESC, TesT [X} ne 1 Iol':‘;r 9 806 |/ P03 5rew I
LOGIC BOARD CIRCUITRY 2% cox : ' / s ke
PART WO, TaBLE [R} - ‘L,.}J'I 805 ot |
A082 — 91352 -A/BO0O B35  cok I ¢ i e
L{ 4 =
P1sHOOT [ J— 0 T ls%ﬂ" w4 s> 2,\;'&53 < D4 1|
_0GIC SEHEMATIC PART NO. MOSI-00866-A0!5 220 o l 1 ST —on Sl P b2 \é—[
comz [} o . haSpoon o) Sloo Tu8 < e !
RiI3 _I_ | l/‘ | % 9012 S 10 Y]
220 ci3 D osz; <
C 4 | I 002 i
comt [T e 1 %'3 LLL. T——a{ors ° 7313 P DI
520 cu,[ ! 74368 ! L P93 57w -
<+ '[L'] swB Tls -
(o]} ] 02



