IX. THEORY OF OPERATION

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

a. Mlicroprocessors

b. Memory

¢ Input and Qutput ports (1/O)

The Intel 8088 microprocessor is used and 32K bytes
of memory i3 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 SMHZ dot clock

All inputs and outputs including the video control
and general purpose 1/0O are memory-mapped, (1.€.
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
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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 will only have 1o
specify the vertical and herizontal position and the
object 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 ” pattems.

A SMHZ system clock drives a 9 bit horizontal dot
counter and an 8 bit vertical fine counter. The
horizontal counter counts from O te 255 during
active scan line and 256 to 317 during horizontal
blanking time. When 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 O to 239 during active
vertical scan time and 240 to 255 during vertical
blankirg 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
requiated 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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MISCELLANEOUS ELECTRONIC

REFERENCE
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csl
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ALL POLARIZED
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D2
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fat¥eld

OBI-0B7
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RS, RS2
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R57. RS8
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R&3. RGA

R70

R73. R74

R76-RA0

R8I

RA2
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R85
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R85
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R9Z

R93

R

RSS

k96

R97

R98

RGP

RIOO

RION

RIO2

RID3

RID4

SIP L SIP 2, SIP 4

SIP 71, SIP 72,

SIP 73

X-TAL ]

XTAL 5!

PARTS LIST

COMPONENTS

DESCRIFTION

Hattery, 3.6V

Capacitor, 0.1 UF 50V AX. CR.
+B0%-20%

Capacitor, 100 UF, 25V EL-AX

Capacitor, 0.1 LE 50V AX. CR.
+B0%-20%

Capacitor, 100 UF, 25V EL-AX

Capacitor, 0.1 LF, S0V AX, CR,
+80%-20%

Capacitor, 100 PF, 100V CMD 5%

Capacitor, 0.1 UF, 100V CMD 5%

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

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

Diode, 147334

Chodke, N4 148

Transistew, 2NG0YS
Transistor, MPSAZ0

Resistor, 4 70 OHM, 5% L/
Resistor, 330 OHM, 5% LW

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Rewstor,
Resistor,
Re<istor,
Resistor,
Resistor,
Resistor,
Resstor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resiston,
Resistov,
Resistor,
Resiston,
Resistar,
Resistor.
Resistor,
Resistor,
Resistor,
Resistor,
Resstor,
Resistor,

130 OHM, 5% W/
270 OHM, 5% W
510 OHM, 5% WW
130 OHM, 5% AW
1K OMM, 59 W/
330 OHM, 5% W/
1K OHM, 5% L\
560 OHM. 5% W
1K OHM, 5% W
1K OHM, 5% W
1K OHM, 5% 4\
1K OHM, 5% AW
1K OHM, 5% W\
820 OHM, 5% 4w
100 OHM, 5% e
15 OHM, 5% W
180 OHM, 5% WwW
15 OHM, 5% LW
180 OHM, 5% YW/
15 OHM, 5% Wi
180 OHM, 5% "W
1K OHM. 5% W0/
2K OHM, 5% 4w/
1K OHM, 5% B0
470 OHM, 5% W\
240 OHM, 5% W\
2K OHM, 5% "W\
1K OHM, 5% '
470 OHM, 5% W\W
240 OHM, 5% WW
2K OHM, 5% MWW/
1K OHM. 5% W
470 OHM, 5% W
240 OHM, 5% KWW
Dip. 4. 7K. 9 P
Dip. 1K, 9 Fin

Crystai, 15 MHZ
Crystal 20 MHZ
Dip Switch

20 Pin Dip Sacket
22 Pin Dip Socket
24 Pir Dip Socket
28 Pinr Dip Socket
40 Pin Dip Socket

PART
NO.

XO-458
X0-230

Xo-212
XO-230

x0-212
X0-230

XO-198
XO-19%%

X229

XO-127
X275
X274
XO-261
XO-120
XO-309
XO-35
XC-34
X172
XO-68
XC-25
XO-172
XOo-5
XO-34
XO-5
XO-36
XO-5
XO-5
XO-5
XO-5
XO-5
XC-174
X0-28
HO-171
XO-24
XOo- M
XO-24
X0
XO-24
XO-5
XO-14
XO-5
XO-35
X0O-173
XO-14
XO-5
X0-35
X173
X014
XO5
X035
X173
XO-492
X0-493

X482
XO-494
XC-505
X4

XC457
XO-529
X538
XCO-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 DESCRWTION PART NO. REFERENCE DESCRIPTION PART ND.
Povver Supply Aty MA-303 F2 Connector, 10 PIN 20531
CIl, €32 €Az Capadux, JILF. t6V RKO-278 F3 Correctorn, 7 PIN MNO-526
12 Capador, KIOLF, 18V X235 P Connector, 16 PIN XO-332
T3 23 Capancitor, 0.IUF, 100V X023 o Trarsistor, PP, 2N5879 X0-323
CH (33 (43 Capanitor, D.2UF, 16V X025 [n]F] Trarsnstor, NPA, TIP3IE X6
L2, C22 Capadtor. Z200UF, 7oV HOH13Z on Trarsistor, NPR, 23055 XC-301
C31, C4t Capadtor, 4 70UF, 25V AO-204 M Reseror, 470 OFM, 5% 5% XCr-55
on, G25 R1Z Reseton. 100 OHA, 5% 1 XO-137
035 D43 Diode, Light Emitting My-5752 w270 R13. RH Resistor. 12 OHM 5% W XO-138
o2 Diode, Zener, 5.4\ 5%, W, HO-255 :2 Resumg ?g}mo”‘“- 5?::;\::’ g&?
IN4734A i
L2024 Dok, TWE401 o263 R7 Resistor, 100 OHM, 5% W XO-I8
026 Diode, Zoner, 3, 5%, 5 XO-273 :T;L - Resistor, 12°BKOHM 552% ﬁf;ﬁ
IN53536 Resistow, 1 BKOHM,
DA-C34, D36 R23 Reegror, 200 OHM, 5% S Xo-133
D4, 042, Dad Chode, INGDO4 M54 R3l, R4 Retetor, 750 OHM, 59 TW X135
m Furse, &4 AMP SLO-BLOH ELA SR Sikcon Controlled Rectifier HO-131
F2l Fuse, 1.5 AMP SLO-BLO El-3% um Dwode Programmonle Zener TL431  XO-272
F31, F32 Fuse, '4 AMP SLO-BLO EL-S ual Voltage Reguiator 112V, LM 30T XO0-473
1 Fuse, 1 AMP SLO-BLO EL-& L ‘Voltage Reguiator -12v, LM 320 X130
A Connector, 4 PN PSE7 VRl Popermiometsr. 100 OHM XO-134
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
SOUND/SPEECH ASSY. [Af), COMPONENT LOCATION
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SOUND/SPEECH ASSY. {A6), PARTS LIST
PART PART
REFERENLCE DEXCRIPTION NUMBER REFERENCE DESCRIFTION MNUMBER
Sound/Speech Assemily MA-Z 15 R15 RIS Potentiometer, 10K ohm X109
CLL 2 Capacitor, 0. JUF, 25V X0-238 R18 R21 Resitor, 100K ohm, 5%, W X5
L3 Resistor, 2K ohwm, 5%, W XC-14
C15, Cle, 19 R3t Resistor, 58K ohm, 5%, WKW XO-189
20, C21, C23 RP 1, RFZ Resistor, Dip X0-168
£25, 26 SB1 Switch, Dip XO-505
C26-C30, C33 0 Switth. Momergary Pushbutton XO-5 15
42, 44 Lt IC, M xO-397
3032 Lapaator, (4 7UF, 25V Xo-222 uz M, SNTLST4N O34
7 Capacnor, §,7UF, 35V X029 u3 P, R5502-13 XO-350
€3, 3l Capaxitor, 4 7UF, 50V HO-Z10 W IC, SN74LS 138N X037
CH 24 Capacitor, 100PF X0-223 LS, L& EFROM, 2716 PR-53
iz {apacitrv, 3DOPF XO-263 U708, UYL U118 1T, SNZ3L57S XO-394
237 Capacitor, 1UF, 50v X217 U1t I, SNFALSOZN X428
C34 Capactor, % 70UF, 35V XO-784 w2 IC, SN7407N XO-284
CA5, Cob Capaeites, 33PF XO237 ut3 IC, Inverter, SINZ4LS0SMN Xo4il
47 Capacitor, 1 UF, 100V XO-202 U Voice Chip, SCO | KOHAS
cRi Diode, N4 18 X0-261 uis RRIOT, R6532-18 XO-261
CR2 Diode. Zener, ING2256 X0-289 (9313 I, SMFALSGAN X418
a1 a3 Tearslstor, NPN, ZN2232A xXo-320 Lz I, SN FAESION XO-432
az Trarsistar, PP, 2N2907A Xo-32) uig, 20 Cormerter, PR, H0BAGP X416
RI. k4. RS Reststor, 5.6K ohm, 5%, MWW KO- Uz, 22 1C. LM74 ICP XO-393
R1LR12 u23 IC, LM379% XG-295
R2, R3 Reslstor, 2K ohm, 5%, W XG4 LIz IC. Dol Comparitor, L 193 xC-3%
Ra, K13 Potentiometer, 10K X0-108 LZ5 Irverter, 7408 X502
oA, RY, RIF-RI0 Resistor, 10K uhm 5%, W XC-18 ¥ Crpstal, 357954 5MH7 XO-456
RE. RGA, R 14 Resistor, 1K ohm, 5%, %W X5 Socket 22 Pin Dip XO-467
RéE Resistor, 18K ohwn, 5%, MWW X037 Socket 24 Pin 2] X529
] Resistor, 22K ohm, 5%, WW XO-27 Socket 40 Pin 2] XKOL630
RO Resistor, 15K obm, 5%, MWW X220
27
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

v Bl el S AR a1 e ] e ey
el s A2 oy T 1 AB n A Tt a, e
i S P LT el e wiel |
H i i 13 b b
Az ! 3200l a&q—;@-@—}-—)+>—-<z«—i~ U3 12w [608] +8v b Lot el [
P2 4 ¥ i 1 1 ' '
777 €l ! )i
6 1 50,000 UF ' & ey KEY! 12 i 1 SN DE el |
H | 25¥ 5] | i [688] +=v Dc HIPI
H ! — 2 —> 2 ¥ 2 < 3 _!_MQPE[H\«:@ v n(_:- I
& 1 n e—
| e Ay : FeLs 56 ]%l_l_“‘(-l_ T &ND ' ‘:.
T ot H e 3
. H * | 5 4 iy & Mn—zrl T*8 Ta 1 onp 1 ‘:: 1 I
H 5L0-BLO i g -7 =8
= I evae R rim 2 a1 [T un S s 2B 7] 2% i b |
\ ] i!o SLO-BLO t N ke H i B i [& ] eno :
. iCQIN RETURM) 3 !
i | [T33] 5% AC CENTER TAP(RETURN} et 381 ¢ Ei O _)3>_=_-_..< et K : > 5 1oup i : ‘:'—- I
: | E" T 3 i ] 3 ' B T T T — 2001 ; ol |
H 118422 [138] isv ac . 125] el > 7> =] PP KEYE 14 | W T T T T T T T s R i AL T ('!'
H | 3T s £ ' P2 92 DOWN=-RIGHMT J2 PE A Pit 4 4 4 |
H F 1 ] {¥IDEG) Pt & _— I 4 ™y, [300] 194~
[ 5 1 % Cupw kvl s : ! POWER SUPPLY Assy, —>3>3 — s T T < g D >y : !
3 ! [654] 38V AC o4 i [oa%] ! : MA-303 - | = LIPS 11 S Y NG 111 HP S |
i | 1 {20~ —i e 10 4 ' H TN 25T ] [ T
i P = 1 e T . : (5] =1 | UP-RIGHT ceet FEL Lo F Ly gy
: FILTER | 2 1 e‘i_ig;.om — > 1> s(—E- | s W — o ._(4( :%mw OO i |
. : s LaF S T3 D E >
e I 2 e SF 7T B B o o>+l Leq ‘:3 4 o | wll PLAYER § W fﬂ |
-4 1 4 T (38— >
i 1|5 [CF5] 38% AC [RETURN} 1 et [o=5] ‘4 EE O 3 2] b 3 | ol —‘ | : LA e & — A~ £ ! & |
: o= | I : [ 3 - e e *
NOTE 1 | ; | { | conTROL PANEL ASSY MA-374 | e : |
WITCHES SHDWN + ' i T LKEY e ST H H
mrgm e : COMMON : | i : 1 ' [ Q) 1, — gl 8 ix:v uEYi |
' 1 | H ' H '
| : Lo { @1 : : i ] # 1 |
L ol et Tl ts G 0D ot Dol o ! e [ | !
h h . ———— — — — —
i SERVICE Pl gt ( S B wo [ T e " l!m 1 |
T , @i [708] QUTLET ol PO %) P o3 0 __F_COIN SH kI | ey Py
T l | ] > T <1 e
i — ol FILTER BOARD = s 8 8 oae| ] T om W w2 T Tam o T ' |
i ] Vol FIEV L 1 wma-400 = [ S 5
i H 1 Pl ! L £ 1 72 4355 A3 e an ! : T E3 : |
i ' i oy FE] ' ' i
L Pl | ~d - P g |
TH] 1, T [ ! H yoo3 KEY| |
T 3 (] | GROUND STRAF — AT [ze8] |aza H H COIN CHUTE 1 b !
t ' 1 i s 5] a H . I ! i
' ] | < 12 i : LIGHTS ! i i {VIDEO ) |
o4 o R | Ly god D PP ATCH: S S N MAIN LOGIC BOARD ASSY.
P P = _FRONT DoOR Asst. MA-381 | E3 I ! MA-378 |
) 1 |
| H L o o e A Y e ]
! ‘ e [T 1 aw a8 | |
I ; [31P%_i* © GELECT TEST oW SHENNGNE NSV P8 oo M0 PO
: 1 T T L e EW I
e3™M B : ! : ! ¢ iT
i ; H
s QLI ¥ o7t T : S STEP TEST Sw « ol B%E <& g tD— |
& MOKITOR : ! i ‘ +20v bC a33) ! == COIN METER H 3 '
@3] | [FH g —— PO 11 M DT A - L N
L 2 T #13 ] [ ] E3g : l
i : et [cue] !, . | auDko OUTPUT ; i !
i H T H T |
; i Lo IBTTL Ly g ny : i I
. | ! i 100, 2w 1 |
f_ —_——— = —l a1z ! : L1 N Ao oney, ¥ v Ut § o O] L Ll |
i A e >
BALLAST b PR (77 IR PR ; e L_SERVICE PANEL ASSY. MA-300 | F N !
| : : ‘ O At a6 FEEE
i i s T el 4 PT T T T T T T T T e a ) |
I i TYR [ 111 10— —_7
> 1 L] [53] ' I 2 o > 500] 81 I
I FLUORESCENT 12V BT s 4 - g 5111 s2
LAMP +5Y DC [e88] : . .| ] sa I
I : <3547~ JOUND BOARD ASSY. MA-216  _ia; | I5Z2) I
' ! ! 555 ] 58
STARTER Ll o SHE (518 el 312 > I5551
SLLUMINATION ASSY, MA-376 | - = 1 i ! Tee] =18 1
Ty s | . s CIRCUIT EARTH v =3 ! J —T Z
——— GROUND GROUND =12V DC |:lt_< 3 ‘J]: j") 4 3t IETT] 582 I
| i i it it it " ™ b
e 3 , 377] oo A8 Q"""‘" Tha A s LR .
. A < Ly <8 — 9 & |
TO FRONT DOOR an re KIICKER A7 I H
TO SERVICE PANEL +30 00 =l s, - AT . uta A8 lm- pr 29y i |
,,;,, T SLO-BLO TN40G4 S o )¢ ¥ D_D_> 1y i) PP
i P '
™0 CONTROL PANEL ———] 25 lal: <2@D@4—)3>—‘—<b@- |
TO REAR DOOR LOGK nifel 4(—&{3@-"—)4‘ [5%8) | ¢4 ¢ |
irEl T ! <
e wonToR | 4 LIRS B Pl Juily p - SIS SN ) E DS 8
RIS, L = ; I
5 e ] H M e 2647
P EL A | o5 | !
6 T el R T et |
X =3l ] |
3y w2 S|

PRIMARY POWER/FILTER BOARD/INTERCONNECTION DIAGRAM
30 n 32



