IX. THEORY OF OPERATION

INTRODUCTION
The character based graphics system designated
GG-Ill has two main subdivisions. The first subdivision
is the Central Processor Unit (CPU) which has three
partitions:

a.  Microprocessors

b. Memory

¢ Input and Output ports (1/0)

The Intel 8088 microprocessor is used and 32K bytes
of memory is reserved for programming space and
has 5 input ports and 5 output ports. The second
subdivision is the video state machine which
generates and controls the video signal to the
monitor. The state machine has three partitions:

a.  System Clock (CLK)
b. Foreground generator (FGND)
¢ Background generator (BGND)

The system clock is driven by a 20MHZ crystal,
divided down for a 5SMHZ dot clock.

All inputs and outputs including the video control
and general purpose |/O are memory-mapped, (i.e.
everything within the system can be addressed in a
single segment of 64K addresses as memory).

The video control unit is divided into an “object-
oriented” foreground driver and “character-oriented”
background driver. The screen resolution is 256
pixels horizontally, and 240 lines vertically for both
foreground and background. The CPU
communicates with the foreground driver and
background driver by writing data into the

designated memory areas in a certain format The
foreground is designed to display moving objects on
the screen with a minimum overhead to the
processor. The game programs wiill only have to
specify the vertical and horizontal position and the
obiect select number to the foreground driver. The
background video supplements the foreground with
relatively static figures on the screen. The CPU
specifies all the character positions on the screen
with desired “character ” patterns.

A 5MHZ system clock drives a 9 bit horizontal dot
counter and an 8 bit vertical line counter. The
horizontal counter counts from O to 255 during
active scan line and 256 to 317 during horizontal
blanking time. \¥hen the horizontal counter reaches
317, the horizontal counter resets to 0. At the
beginning of the horizontal blanking time (horizontal
counter = 256} it increments the vertical counter. The
vertical counter counts from.0 to 239 during active
vertical scan time and 240 to 255 during vertical
blanking time.

The battery backup system supports two battery
RAM’s that store all of the bookkeeping functions.
The battery is maintained at a +3.6V reference by

- a trickle charge supplied on the logic board

regulated by a current limiting resistor. If the AC
power to the game is interrupted, the battery
allows the RAM’s to store the data contained in
the Distrubutors table and the
Options/Parameters screen.
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LOGIC BOARD ASSY. (A1),

MISCELLANEOUS ELECTRONIC

REFERENCE

Bat. 1
C-Cl6
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(&)
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ALL UNMARKED
CAPACITORS

ALL POLARIZED
UNMARKED
CAPACITORS

D2

D4
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Ql-O4

Q81-Q87

RI-R16
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R44, R45

RS1, RS2

RS53, RS54, R56

R57. R58

R59-R61

R63, R64

R70

R73, R74

R76-R80

R81

R82

R83, R84

R85

R86, R87

R88

R89, R0

R91

R92

R93

R94

R95

R96

R97

R98

R99

RI00

RIO1

R102

R103

R104

SIP 1, SIP 2, SIP4

SIP 71, SIP 72,

SIP 73

X-TAL 1

XTAL 51

PARTS LIST

COMPONENTS

DESCRIPTION

Battery, 3.6V

Capacitor, 0.1 UF 50V AX. CR.
+80%-20%

Capacitor, 100 UF, 25V EL-AX

Capacitor, 0.1 UF 50V AX. CR.
+80%-20%

Capacitor, 100 UF, 25V EL-AX

Capacitor, 0.1 UF, 50V AX. CR.
+80%-20%

Capacitor, 100 PF, 100V CMD 5%

Capacitor, 0.1 UF, 100V CMD 5%

Ol UF, 50V AX. CR. +80%-20%

10 UF, 25V AX. TANT. 10%
Diode, 1N4454

Diode, ING733A

Diode, 1N4148

Transistor, 2N6044
Transistor, MPSA70

Resistor, 470 OHM, 5% %W
Resistor, 330 OHM, 5% “W
Resistor, 130 OHM, 5% W
Resistor, 270 OHM, 5% "W/
Resistor, 510 OHM, 5% "W
Resistor, 130 OHM, 5% "W
Resistor, 1K OHM, 5% W
Resistor, 330 OHM, 5% %W
Resistor, IK OHM, 5% %W
Resistor, 560 OHM, 5% %W/
Resistor, 1K OHM, 5% %W
Resistor, 1K OHM, 5% %\
Resistor, 1K OHM, 5% "W/
Resistor, 1K OHM, 5% 4W
Resistor, 1K OHM, 5% %W
Resistor, 820 OHM, 5% W
Resistor, 100 OHM, 5% "W
Resistor, 15 OHM, 5% 4W
Resistor, 180 OHM, 5% "W
Resistor, 15 OHM, 5% %W
Resistor, 180 OHM, 5% AW
Resistor, 15 OHM, 5% "W
Resistor, 180 OHM, 5% "W
Resistor, 1K OHM, 5% %\
Resistor, 2K OHM, 5% "W
Resistor, 1K OHM, 5% W
Resistor, 470 OHM, 5% %W
Resistor, 240 OHM, 5% W
Resistor, 2K OHM, 5% %W
Resistor, 1K OHM, 5% '4W
Resistor, 470 OHM, 5% %W
Resistor, 240 OHM, 5% “W\W
Resistor, 2K OHM, 5% %W
Resistor, 1K OHM, 5% %W
Resistor, 470 OHM, 5% "W
Resistor, 240 OHM, 5% W
Resistor, Dip, 4.7K, 9 Pin
Resistor, Dip, 1K, 9 Pin

Crystal, 15 MHZ
Crystal 20 MHZ
Dip Switch

20 Pin Dip Socket
22 Pin Dip Socket
24 Pin Dip Socket
28 Pin Dip Socket
40 Pin Dip Socket

PART
NO.

XO-458
X0O-230

XO-212
XO-230

XO-212
XO-230

XO-198
XO-196

X0-229

XO-127
XO-275
XO-274
XO-261
XO-120
XO-309
XO-35
XO-34
XO-172
XO-68
XO-25
XO-172
XO-5
XO-34
XO-5
XO-36
XO-5
XO-5
XO-5
XO-5
XO-5
XO-174
XO-28
XO-171
X0-24
XO-171
XO-24
XO-171
XO-24
XO-5
XO-14
XO-5
XO-35
XO-173
XO-14
XO-5
XO-35.
XO-173
XO-14
XO-5
XO-35
XO-173
X0O-492
XO-493

X0O-482
X049
XO-505
XO491

XO467
X0O-529
XO-536
XO-530
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
‘POWER SUPPLY ASSY. {A3], COMPONENT LOCATION
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POWER SUPPLY ASSY. [A3), PARTS LIST
REFERENCE DESCRIPTION PART NO. REFERENCE DESCRIPTION PART NO.
Power Supply Assy. ) MA-430 P2 Connector, 10 PIN X0-531
Cn, €32, C42 Capacitor, .01 mfd., 50V X0-229 P3 Connector, 7 PIN XO-526
iz Capacitor, 100UF, 16V X0O-235 P4 Connector. 16 PIN X0-372
C13,C23 Capacitor, 0.1UF, 100V XO-234 an Transistor, PNP, 2ZN5879 X0O-323
C14, C33,C43 Capacitor, 0.2UF, 16V X0-205 Qiz Transistor. NPN, TIP318 XO-641
Cc21, C22 Capacitor, 2200UF, 75V XO-132 a2 Transistor, NPN, 2N3055 XO-301
C31, CH Capacitor, 470UF, 35V XO-284 RN Resistor, 470 OHM, 5% 2w/ XO-55
DIl D25 Rz Resistor, 100 OHM, 5% W/ X037
D35, D43 Diode, Light Emitting MV-5752 x0-270 RI3, R4 Resistor, 12 OHM, 5% 2w/ XO-138
D12 Diode, Zener, 5.6V, 5%, W/, XO-255 RIS Resistor, 200 OHM, 5% %4\ XO-143
IN4734A Rl6 Resistor, 180 OHM, 5% %W/ XO-24
D2i-D24 Diode, IN5401 XO-263 R17 Resistor, 100 OHM, 5% AW/ XO-28
D26 Diode, Zener, 30V, 5%, 5W/, X0-273 R18 Resistor, 20 OHM. 5% "\ xX0-29
IN5363B R21, R22 Resistor, 1.8KOHM, 5% 2W/ X035
D31-D34, D36 R23 Resistor, 200 OHM, 5% 5W XO-133
D41, D42, D44 Diode, 1N4004 XO-254 R3I1, R41 Resistor, 750 OHM, 5% W/ XO-136
Fn Fuse, 6% AMP SLO-BLO EL-8 SCRN Siticon Controlled Rectifier XO-131
F21 Fuse, 2 AMP SLO-BLO EL-7 un Diode, Programmabie Zener TL431  XO-272
F31, F32 Fuse, % AMP SLO-BLO EL-S 5] Voltage Reguiator +12V, LM 340T  XO473
F41 Fuse, 1 AMP SLO-BLO EL6 U4l Voltage Regufator -12V, LM 320 XO-130
Pl Connector, 4 PIN P$-87 VRI Potentiometer, 100 OHM XO-134
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
SOUND BOARD ASSY. (A6), COMPONENT LOCATION
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SOUND BOARD ASSY. (A6}, PARTS LIST
PART

REFERENCE
c1, c2

C4-c7, €10
c12, €20, C21
c23, €25, €26
c28, C29, €30

€33, C42, C44
€31, €32

€37

c3, 38-C41
c24

c36

€45, C46
ca7

CR1
R1, R11, R12
R3

DESCRIPTION
Sound. Board Assembly
Capacitor, 0.1UF, 25V

Capacitor, .047UF, 25V
Capacitor, 4.7UF, 35V
Capacitor, 47UF, 50V
Capacitor, 100PF
Capacitor, 470UF, 35V

@

Capacitor, 33PF

capacitor, .OLUF, 100V
Diode, 1N4148

Resistor, 5.6K ohm, 5%, 1/4W
Resistor, 2K ohm, 5%, 1/4W
Potentiometer, 10K ohm
Resistor, 10K ohm, 5%, 1/4¥
Potentiometer, 10K ol
Resistor, 100K obm, 5%, 1/4¥W
Resistor, 2K ohm, 5%, 1/4W
Resistor, 68K ohm, 5%, 1/4¥
Resistor, DIP

8Switch, DIP

X
Switch, Momentary Pushbutton
X

1C, 7414
IC, SN74LS74N
CPU, R6502-13
IC, SNT4LS138N

IC, SN7ALSOAN

IC, SN74LS30N

Converter, PMI, 1408A-6P
1CP

Iaverter, 7404
Crystal, 3.579545MHZ
Socket, 22 Pim DIP
Socket, 24 Pin (2)
Socket, 40 Pin (2)

27

X0-222
X0-291
X0-210
X0-223
X0-284
X0-277

X0-530
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

—————— T — = A 28 4 A3 —— ——— — — A3 Al |
r ' B e <o [200] U8 5(—@3_—@:}@—:—‘) s [206] o7 <-‘_P' P& o4 [€88] +svoc o el
| ! | 79 = ! [556] i 51351 [688] +5¥ D e l
1252 0y : 3~<‘§—-—< 3 em 4> 2< — 512> [688] +5v b i<t et |
77T e [r77) 1 = i H ! 1
T~ ‘ } 3200 | 80,0000 i 4 iKev Kevi 3 H Ay 11> [688] +5v e <o et |
9V AC 1 ' [ KR 1 i [688] +5v DC !
| WRETURNY 2 rett2l <o ¢ > 2> 2 3 € T2 1eeel +svbe D <-'—<_r
| = pas ,_‘LL - —>9 > A I
7aq 7as] __ F! | ] ! o R ARG I A | | [5] enp ; <«
A | gt sl T ) o s 22 > o>+ : <304 |
sLo-8Lo | Al w IF " a3’ > 7> 13 L GND 29 ¢
[111] 15V AC a P 111} v9 P9 P2 C 02 [ w2 P2 ! [ GND ! <28 e
I{{7o — : s & g —>6 <26 > 6> g |
| [133] 15V AC CENTER TAP (RETURN) 133 i i H i 5 5>L [5] D (coIN RETURN) L<3 e |
10 se—;—D—D—%n—'—@—L«M—;— L ' [5 ] eND DS
: N T7lisvac FS T [iss 755 il 155 | ! i g ~ + 115 DC FROM ABJ1-6 1 [zo0l. o L zredt |
2 H KEY] 14 1 A9 —_—— A9 A8 e A8 H !
1 e s TS O—O-> 7> <1< i i ol w LEFT 92 P2 [3Ep] U1, RH '\,”’;:4 4 [300] | i |
! S1o-60 i ' ! | POWER SUPPLY AssY, >3 ° 2 1 gy OO <206
H_m_4.< 3 éﬂﬂ— LC | H KEY KEY! 4 H H R H I upP ' ' 1
L o2 | ©44] 35V AC , 044] e 044 o<t 430 ' v 2 < |
' Y UNE L 3l 1 — € S O—D o] e: | N l . RIGHT : x
! FILTER vt 2 G%WD—E—% 1 <9 <-E_ | 3 “ bowN |
FTL L 4} CoM! 4 788) | yi5v? l 3 055 s e O—O—> 5> 055 ] | 4ot | AB 8 8 A8 1 |
ol 1 I of H l E3 . P3 P4 s PLAYER 1
5 AC (RETURN —— h
50Hz 7 60HZ Leed Loend : I [055] 35v Ac ( ) ret [O58 + ¢ D> > | I | ‘;— ) | B PLAYER 2 |
,Jn H T H H
NOTE: H H H { I l
INTERLOCK SWITCHES SHOWN | « ' h 7 ! KEY FIRE BUTTON
IN DOOR(S) OPEN POSITION. COMMON ¥ || : i : i H | S ) | - <
f i : i : | ) { L CONTROL PANEL ASSY. Ma-426 | |
I i[5 H i 1 S S —_—— ==
: PR xn EEDOS SN U SN I . OO | ( faowizm 0 e [
RVICE 1 | - e (_ — T T T T T T T e A8 | as i i
o) ., 700] . OUTLET E P/O | | P10 r %™ _COIN SW # 1 3,8 [3o0] 3, P13 PE L 6 [400] | 6 ! I
— ! | FILTER BOARD | 3= — s i ¥ CONSW #2 : V@m0 : ! @ : |
0I i 1 ) 61 724 35 A3 o ! o—— | 3 :\ZG‘H:%:_M“F ] )—-—)l 3> <1< |
i \L/_..\ o~ Y 3 - P : ! :
711 713 : GROUND STRAP — o I %1 KEY) 2 ! i i [
i 3 = 477 588) [433 ' comeﬁr}gﬁ : H i ; ' ! I
100V AC 2 it @ %) ! ; ! H H i
B s <2221 e L B2l ey gy gira>i—FZicuct MAIN LOGIC BOARD ASSY.
[B11] commoN | | _FRONT DOOR ASSY. MA-381 _| I‘E t : | MA-378 |
: [} ! |
5 2 e e — )
' ______________ [ pa""%! T80 SeLecT TEST SW (SHOWN IN GANE ms)-’4M°P4 [aaa] ©° e ":'0 P:3 e y3 [43a] i i I
A2 I T OKEY ) B T »o— T 3 7 3(—;1—“““, —4& )—-—): 3> T<15¢ |
! : = . ! i
L QPN 1 Il | { ; i ol 57 resT sW PPN 1) B DPA HINN [aee] } gt I
T G O—— <«
—— MONITOR : ! [@Em I \ +20V DC 5] I ! === com METER P 455 <5 T 1 [a55] | . 1
rin 15 ' T ' EX HEAEA <FS |
; W Pl [Gag) ! | AUDIQ_QUTPUT T : i ' H
| e " 1 < JOBEL ¢, ; 5 [AUDIO OUTPUT ! ! i ' i
F) 1 a b \ VOLUME ; ! ! i ! l
BOTTOM PANEL ASSY. | L PR AL:72 B NP . , : : ; oo
— —— — — — - ] N : i 1 h '
'_ 378 . 4 il ! aupio 6o, , X, AUDIO INPUT PR CET L N ! ' ; |
| o spenken > SeRvice PANL XSSV:MA-300 | B OO P |
] | | e 40,3 a6 N —_———d ! ;
TaCls —— == i !
| 1 +30V DC 588 10 ALy [oss - ' !
' i : i [500] st : : i
| ; _—— = — = == +12v be 0 HP —f‘>°>‘—]§lsz <z a-22941 |
FLUGRESCENT | i 1 >0 [5711 <2et INTERFACE 1
+5V DC Geg] ! ! i CABLE ASSY.
| {CEE1 ] <5 €7~ SOUND BOARD ASSY. MA-309 _is,y>| [522] 5¢ < aet |
; H H : 555] S8 ! '
STARTER L GND 9] H —>12 <23 €
Il.LUMlNATION ASSY. MA-376 | = mh i< € ] o6 ' ; |
e ey GRoUT  EARTH voc P —+> 2 >t [S6e] oK "
TO ON-OFF SW. b ECETE <'t iy 4 [5TT] S22 <124 ]
77 ——— ————— ] [l e | !
L}
TO FRONT DOOR I | : I
TO SERVICE PANEL mn as | | ae : |
AT -1 A8 e pr A8 g7 i
—_—— . ——— — 1 [o] 16 H) Ho o717 e &
TO CONTROL PANEL <—-—-———l e A% L A242 2 ) 2 F i 35 < b é.L l
TO REAR DOOR LOCK CLK " 6 S 2t ¢ 3 ) PR ) a 4 [888] | ¢ 4 |
. s T T o
iS5 },M_I < 2 & MONITOR [e] L [oz2] ;
; { INTERFACE 8 ASSY. 4 s 50 <25
B-22873 T i INTERF/ OARD A 5 = (o] ' |
e et e idtenz=ioyorn | Lo RENEIEING I TR AiY
] H = & 1
515 1ice : ASSY. 6 2 7 7> [000) : ¢oset renrace |
L J Yi, E i i | BoaRD AsSY. ]
KEY KEY|] 2 i
0 PRIMARY POWER/INTERCONNECTION DIAGRAM
3 31 32



19” COLOR MONITOR SCHEMATIC DIAGRAM
MODELS 19K4901, 19K4906, 19K4951, 19K4956

Power Supply Voltage and Symbols

Symbol | Voltage | Operating Circuit OSCILLOSCOPE W_AVEFORMPATTERMN
@ 15V | Vert. Osc. SERVICE TECHNICIAN WARNING CAUTION: FOR CONTINUED SAFETY The waveforms shown are as observed onthe wide basd
Sync X-RAY RADIATION PRECAUTION: REPLACE SAFETY CRITICAL COM. oscilloscope with the mo=nitor turned © a reasonatoly
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