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 (I/O)

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 5MHZ dot clock

All inputs and outputs including the video control
and general purpose 1/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
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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 to
specify the vertical and horizontal 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 ” 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. 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
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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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
LOGIC BOARD ASSY. (A1), COMPONENT LOCATION

LOGIC BOARD ASSY. (A1), \ ) ) ° ] i - - J - )
PARTS LIST e nas . —r . —r pAT —r
[ i — —r i
MISCELLANEOUS ELECTRONIC 05 | ol s ws ] “§ ]
COMPONENTS n s = | ser 3 . -
S Pi p2 I i Jp— : : o
REFERENCE  DESCRIPTION PART T - ; - ] - =3 g i
NoO. * e ] e i
Bat. 1 Battery, 3.6V XO458 @ owy — 023 _ 3 023 _ 3 w3 1 =y | = 1
c1-cl6 Capacitor, 0.1 UF 50V AX. CR.  XO-230 c s . — —| |
+80%-20% S s Al g i ¥ - g = = g s
c2s5 Capacitor, 100 UF, 25V ELAX  XO-212 L n o
C26 Cai)acnor,zg; UF, 50V AX. CR. X0-230 A3 E ] aa: 3 03: — os[ j R L as : : Ha : ] 33 : j ks : : +_{ —
c27 Capacitor, 100 UF, 25V EL-AX ~ XO-212 — — . . ne sv At
c31-34 Capacitor, 0.1 UF, 50V AX. CR.  XO-230 o i L e =3 N — “— =
+80%-20% Qe E4 Ps
st Capacitor, 100 PF, 100V CMD 5% XO-198 ey 1 ey - o4d 1 _ wE ey —] wy A wd_ o I T ez
cs2 Capacitor, 0.1 UF, 100V CMD 5%  XO-196 ] - - we - - o
ALL UNMARKED o .. TR  —— | st L s B e B
CAPACITORS 01 UF, 50V AX. CR. +80%-20%  XO-229 — e — T .
ALL POLARIZED . | _
UNMARKED o= [ e S O “~ O «f 2T eC 3| ef O ef O3 ef O W
CAPACITORS  10°'UF, 25V AX. TANT. 10% X0-127 e . . . ] C ]
D2 Diode, IN4454 XO-275 e — L3 20 = =
D4 Diode, IN4733A XO-274 ar .
el Diode; IN4148 XO-261 v P3 ra b e o . o " L
P o tor, 2NE044 o0 — b :I ce D B B '2: 1 1 1 b - i -] i I [ QS W=
Q81-087 Transistor, MPSA70 XO-309 _{_‘_@‘ . RAM ; . T . . . . ke K
RI-R16 Resistor, 470 OHM, 5% %W XO-35 e g i A= S S S -
R37, R38 Resistor, 330 OHM, 5% %W XO-34 —r
R39 Resistor.. 130 OHM, 5% %W XO-172 o1y 1 o 079 o or§_ | Wy | S
R40 Resistor, 270 OHM, 5% W XO-68 : -~ 2? €7 -
R41, R42 Resistor, 510 OHM, 5% %W XO-25 LE- .
R43 Resistor, 130 OHM, 5% %W/ XO-172 oo — ] mL —I I
R44, R4S Resistor, 1K OHM, 5% %W XO-5 i -
RS1, R52 Resistor, 330 OHM, 5% %W XO-34 P = 1 vsg | ey ] ned 3 wy ] L7-s
R53, R54, R56 Resistor, 1K OHM, 5% %W/ XO-5 . . ce-9 D . By A . . i .
RS7, R58 Resistor, 560 OHM, 5% %W XO-36 ¥ e B RAM.S . - . — _
R59-R61 Resistor, 1K OHM, 5% %W XO-5 ae o — —
R63, R64 Resistor, 1K OHM, 5% %W/ XO-5 —
R70 Resistor, 1K OHM, 5% %W/ XO-5 : 1 : j - 10' I j ae : - Ho E j e : e : :
R73, R74 * Resistor, 1K OHM, 5% %W XO-5 ‘—| . . - r] L L . coro o' =1
R76-RB0 Resistor, 1K OHM, 5% W X0-5 | =l poos aauaf = L ' 1 o !
R8! Resistor, 820 OHM, 5% "W XO-174 A1P1 . ]
) Resistor, 100 OHM, 5% %W/ XO-28 A avo 010 I Iwn aro o wop_ o . 1
R83, R84 Resistor, 15 OHM, 5% %W XO-171 ' i - E- — e = - (. - ' - b
R85 Resistor, 180 OHM, 5% W/ XO-24 . . c1o-11 IJ'| '_‘lu_}_ crons r ape . . . . noo
R86, RB7 Resistor, 15 OHM, 5% %W X071 e pye Fonne-sf t | £ =3 = £
R88 Resistor, 180 OHM, 5% %W/ XO-24 i S ]
RB9, R0 Resistor, 15 OHM, 5% %W X071 o o - 3 oy | - any g1 v [ ] kg D T
R9I Resistor, 180 OHM, 5% %W/ XO-24 o =L [ - - - i ) -
R92 Resistor, 1K OHM, 5% /%W XO-5 L i T Griz12 M seot _ — r7
R93 Resistor, 2K OHM, 5% %W/ XO-14 il | = & e om o [ E”_ﬂ} — e — =
R4 Resistor, 1K OHM, 5% %W/ XO-5 = = T —_
R9S Resistor, 470 OHM, 5% %W XO-35 === 3 or2d_ 1 o12d | e I N SE— ey ] b2 |
R96 Resistor, 240 OHM, 5% W XO-173 nes=s = - cha-1s L . . [:L"” . -
R97 Resistor, 2K OHM, 5% %W XO-14 e - - e —
R98 Resistor, 1K OHM, 5% %W/ XO-5 0 how 1 l‘J t — = =
; - era
R99 Resistor, 470 OHM, 5% %W XO-35
) ’ . e BLEF] o T} B13 D13 H13 413 K13 113
oo R oo e oT ||l = = - 3 o we T3 o B T i ) P s [ O s  —
. M. 5% ‘A 5L ez T 1 : o y : . . * ase .
RI02 Resistor, 1K OHM, 5% %W/ XO-5 e e R N | i —m_‘ L - {E L = = =3 <ot
RI03 Resistor, 470 OHM, 5% %W XO-35 {F®} (T} ROM 2r L_l et oa sz o | - _;]
RI04 Resistor, 240 OHM, 5% W  XO-173 ol :l Ty {my | I N R S R R E—— :
SIP 1, SIP 2, SIP 4 Resistor, Dip, 4.7, 9 Pin XO-492 o oes  ase el 5 —F e
SIP71,SIP 72, Resistor, Dip, IK, 9 Pin X0-493 — — , oy i e R o ) 3 B
SIP 73 — Cra-15 i
X-TAL 1 Crystal, 15 MHZ XO-482 bom ai u — o
XTAL 51 Crystal 20 MHZ X049 i i o ] e ] S0 M ard J I L N w1 sy ]
Dip Switch XO-505 ] . ] - - - -
20 Pin Dip Socket X049 — I =  — L J— Ree T} Y sV
22 Pin Dip Socket XO467 e ore | D e et =
24 Pin Dip Socket X0O-529 LR} 4 a1e
28 Pin Di; Socket XO-536 — ™ o ored O e e 3 b J I LY MR ey J O BT — -
40 Pin Dip Socket XO-530 + . : . . . . . .
' o —r N—
BATT. : *oy ’ ‘
: L e ] A1 T oy B [ UL M iy I L -
— i
[} |
s . . . . . . . a
f — - —r T —r 5
| |
-' |
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

£ » P +5V [ ADDRESS BUS
LOGIC BOARD ASSY. (A1), Ré4
40 EX)
PARTS LIST [CONT.) Vou TS s PR oata gus—A Al o 773
AD 2 P
INTEGRATED CIRCUITS berk Alo » p3 3= Al A o
At b 200RESS 48 IS :
A2 5 LaTch S 2 . bo-.. "
REFERENCE DESCRIPTION PART REFERENCE DESCRIPTION PART :{2 g5 Misam f‘l 5 BATT TIPS J‘Pq-o-l
NO. No. as 2 80 LK o 88 N - 204 cz7 (souree) Veatt | Vgarr | +3v +5v v sy
Logic Board Assy. MA-378  G7 74157 Quad 2-nput multiplexer  XO-114 | Reser 25 et NaaSZ o e o o be L te o he | Be
Al 8284 CLK Driver XO478  GB 741574 Dual D-type ip flop XO434 ALE h i [T ey T P1
A2 741502 Quad 24nput “NOR” gate XO428  G9 745157 Quad 2-input muttiplexer  XO-124 . 4 N m L gt A8 8], e ce e A s
A3 74161 Synchronous 4-bit counter  XO-192  GIO 7415245 Octal bus ransceiver ~ XO-79 Avg He o L% u =5y A 33
AB, A9, AID 7415377 Octal “D" Fip Flop X097 GI; 743]35774 Octal zD-lype fip '::hp g;go READY e 2 3 ”skessas T Az I DS3SD (bR EQUIV) £ % 13
Bl [o.3] X049 Gl 7415157 Quad 24nput multiplexer AD3 4> = 3 Pa 3
& 7415373 Octal Dope fipflop ~ XO445  GI3, GM, GIS 7489 64-bit RAM X088 Ak He e ™ P a2 oles PROGRAM MEMORY as 8 hs SCRATCH PAD MEMORY g
B4 7415367 Hex 3-state buffer X0444  Gl6, GI7 7415174 Hex D flip fiop XO-442 e KO 3]e 2 2 3158 1.5V b UNREE. A 2
B 741508 Quad 2-nput "AND" gate  XO-86 HI, H2, H3, H4 745189 64-bit RAM X089 ap? B> o 84 5 #2lag Clo C14-1§ C13-14 {C12-13 | CU-12 FRom ATP1- 2las CS ce CT7 1 cg-9 [ C2-10 [Cclo-11 25
B6 74H(C138 Decoder/demuitiplexer  XO-190 H5, H6, 745161 Synctvonous presettable  XO-488 2 81 - A2 gom4 | Rom ROM 2. ROMT | Rom @ TRY :\?o RAMg | RAM1 vam 2/ 1 raM3 | Ram4/ | RAMS 3
B7 7415139 Dual  of 4 decoder ~ XO-419 counter ] NoR B . e [ g N zres | 2Ten 276 | 216% | 2re¢ . ROMA Rom & Floom B1-17 ¢ NERT BLANK L o 50
B8, B9, BI0 7415138 1 of 8 dedocer XO437  H7,HB,H9, HIO 7415157 Quad 24rput muliplewer  XO-390 e 7 IS Y " K h—
BN, BI2, B14 7415240 Octal Buffer/lfine driver  XO-91 HII 7415260 Dual S-input “NOR™ gate  XO-93 NMIT FBAT se | coe [P 8 L 3
c3 7415373 Octal Dtype fip flop ~ XO-445  HI2 7415298 Quad 2-port register  XO-11B v BLANK i;gg - 31s0 Toave oz —ulp} 45V .—E
c4 7415245 Octal Bus transceiver XO-79 H3 7415157 Quad Z-nput muftiplexer  XO-390 70 PlfPe-24 4 1?4;“ 03 o3 > 3
cs RAM g 6116LP4 X091 Hi4 741500 Quad 2-input X0-427 WOCL. . %38 pe 4
& i o s WS § ot NAND" gt %0422 AP i Tew v o % 0e B3
c7 RAM 2 2128-2 XO-195 . — — P [
B9 RAM 3 21282 XO195  Hie, H17 741586 Dual Z-input exchusihe  XO-435 P e i e ——A P;;;u— 12 | 30[W-PA = = |5 &= |= & | 52 =& V;'m_ Brer Ve 2 | ot = | e ez | s =2 | == =l i
a2 ROM § 2764 BK x B EFROM  XO-489 “OR" gate d S ore swne 70 SvRe e 34| ss¢ riy @ [0 [ [ 2 [0 Jez |0 (Sourge) 2o 16 |20 18 |20 |18 |eo [ 120 18 e |18 1%
azi3 ROM 1 2764 8K x 8 EPROM xo489 )2 13, ) A BEN © ¢l e}
asi ROM 2 2764 8K x 8 EPROM XO-489 4,5, J6 745189 64-it RAM X0-89 8 18] \yre A a i 29
ot 7415139 Dual 1 of 4 Decoder XxO-419 7 741504 Hex inverter xo-418 3 +5v ) 2A iz z|A Y¢ll¢— 22
D2, D3, D4, DS, B 741532 Quad 2-input “OR” gate  XO-433 £ (SOURCE) L ZAB 2 6 Y L
D6, D7, DB, DR, » 7408 Quad Z-input "AND"” gate  XO-404 4 HoLe 10// A1E Sln RAM X RAM T/0 Y2
DI0 74157 Quad 2-input multiplexer  XO-114 J0, m 93422 256 x 2 bipolar RAM  XO-100 9117(_ +11,5V DC 31 At f ] et
on 7415374 Octal D-type flip flop XO-96 Jn2 741502 Ouad 2-nput "NOR” gate  XO-428 CSQURCE) R sl 9 3y e P3
b2 7415244 Octal tuffer/line driver  XO-117 n3 741574 Dual D-type fiip flop XO434  pqel RED To pe/Pe-13 | ,
DI3 7415157 Quad Z4nput muliplerer  XO-3%0  J4 7407 Hex buffer/driver oS T v - S—- A1 T b}
oI5 781586 Quad 2-input exclusive  XO-435  JIS 74530 Binput "NAND" gate ~ XO-432  25¢€7 /r6 ||_‘:_jzo g
“OR" gate ng, N7 745161 Synchronous presettable  XO-488 3 o —COIN RETURN b4 T0/R = 70 P3/P4-5 B85 gl
o T o e X1 K, K2, K3 sy mcmaw-lype fipfiop  XO-98 ) e 7 rabed 2 741508 &—) 12’
45161 Synchronous presettable  XO-488 i 2 corger - 1
o7 7 ;,ﬂ counter K4 FGD 2764-3 BK x 8 EPROM X048y 28 +?V 70 P3(P4-1 — 313
E1-2,E2-3, 64 93419 &4 x 9 bipolar RAM XO-99 KS FGI 2764-3 8K x 8 EPROM X0-489 z - - FrROM 110 e—=2=3EL 15 ¢
E5 7415283 4-bit binary full adder  XO-95 Kb FG2 2764-3 8K x 8 EPROM X0-489 L + S1P1 . - Lan P3/PL-6 - Fso M 65-3 ¢ DOSRSELL | »
E6 741530 B-input “NAND"” x0432 K78 FG3 2764-3 8K x 8 EFROM XQ-489 3 % (4T X 8) 2 . . Feom 6.7 TeL )
7 4801 1K x 8 RAM XO-193 K9, KI0, Kt 7415157 Quad 2-input multiplexer  XO-390 o7 3 R4 ] v 12 oF 2T AtP1-13 pum— !
E8, E%-10 7415245 Octal Bus Transcever  XO-79 K12 7415260 Dual 5-input X0-93 ‘g Y 23 e V) < A =N FEom 86-9 GRESE—— > 5
EIo-1 4801 1K x 8 RAM XO-193 NOR" gate F @__1_5’ R1 15[, B116% 5’ B FRoM 84-3 ¢—fS——> G
-2 2732A (BGH) 4K x 8 EFROM o485 K3 741532 Quad 2-input “OR" gate XO-433 1t £ HOiiss 3 2 23 Fieom B4 T t>10
€13 2732 (BGI} 4K X8 EPROM _ XO485 KM T et IR P e k1 VEL 143 DRYERI Cpst 7i-ze Fom 48 -5 +-DORIZFLP 15 54
i i = =2 VERT., FLO
i It N a1
a5 74%8:“99:? Hpaeduste X045 s 74504 Hex inverter xo400  |lS3EE e T as sy e A== ARom A5-6 PRIORATY | a
30 7415273 8-bit register XO-9% L 741520 Dual 4-input X0-430 {45V sz TeaTes T " Feom Ag-2 '—F%ﬁuﬁ 23
a7 741520 Dual 4-rput NAND" gate  XO-430 NAND" gate : |< % (37K x 8) 5 From Ar-¢ B 1554
s 7415283 4-bit binary full adder  XO-95 Ki7 74;!6! Synchronous presettable  XO-488 v el 1P 47 o Rl 2l 28, e d P a7 - :
3 741532 Quad Z-input “OR” X0433 inary counter ; o~ ] c =
i T332 Quad Zinpy gate XO-418 14, 15, 16, L7 7415166 8-bit shift register XO-391 ‘Q’ X s B14 (13 3 - JE§ ‘41'
A6 745161 Synchronous presettable  XO-488 uo 741574 Dual fiip fop X0-434 21 3 153 BUEFER 21 L, 22
binary counter ur 741520 Dual 4-input XO-430 EY + ZA‘Z 0'5:\"‘&?\% wm 3% P1- |.° =
A7 741586 Quad 2-input exclusive  XO-435 “NAND" gate 18I L83 Slisrasaes _B'm- i Akt y 3 AT mo PS5
“OR” gate (17 7415161 Synchronous presettable  XO-440 19€ kad h O Y4 BIO ® A - > |
Gl, G2, G3, binary counter H cizafctolen jois Jerg . 1P3 2l , A [
G4, G5 7415157 Quad Z-input multipleer  X0-3%0 L3 74574 Dual D-type pos.edge  XO-87 ! T b o i i e iren NPT q iﬁG% A2 WOCL {DHO FROM ATPI-b ://IEDER_ToﬁcY;g 12
G6 7415161 Synchronous presetiable  XO-440 trig. fiip flop (T. I. only) ' op 2t ALO-1 47080 /' 1 180 Ye SELERcT 2 FE/BPRIGRVYY o 1y p3/pg-23 FRom AlPi-d « €0 GND 1, 4
binary counter uz4 74504 Hex inverter XO-400 \'?e:—oﬁ (TYR) 0.1 UF I AlT2 H LPH 151, TS, ; /S S FLIE ;g pren 4 FRom Alp1-g « BORIZ SINC | 5 10
[:Y y - -
esTorke HEEN (vYr) TRACKBALL INPUT T3 P Ferreeal P17 Feom Atpr-2geBER_———L5 13
: = o
e - INTERFACE BOARD LB, 74 paogers SN R ATPI-F FRIM AIPI-26 ¢ e gt
Fre i OF £ 105 ASSY. (OPTIONAL 7 b2 N FROM AIF1-2E ————> 15
€T op 20 o2y . ) 3 14 7 €34 OOKER 1
e =) . SDCKET ' TR A e PR AL 2
H SV S\eq i H B!
seigrar Az e { v s in Lo reve—3%
B ier AE 4 4 o - AN =) i | OIUF 2%
<= i i COIN 1 (OPTIoNAL ey - ls 5
K ke 223 5 R i il &, TN6044 © AIPI-E g @
jipaaiTs S B 1 L cap com vockout (oFmiona) . <
fpan A= ! i 51 palninteiniinle te Y[ 4
! B~ 1€ B! DESIGNATIONS Pl THRU PG
£ e~y [ e e - 1 S SR P ; Figlm AEE INDICATED FoR
e T B3 a3, eNGoaq H g} 0 REFERENCE ONLY.
€ BIP SWITCH [SEERTE
g Q4,2NE0 T4
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

-0

O)Ul[

- - ——————
ADDRESS BUS - %l%;_ K? N? W “HT 1orp HE s S50 o
W P ‘\ﬁ)nl FLiP ADDRESS COUNTER|| (—
DATA BUS hs < ﬂ“‘“ HH$ — 2 El
17 e P HH 1%k J A ICEES
o 2 » o 1l firse F15 71804 EQ 6
ol ) A TF) 3
5 pe Ad Re% 3 ‘gl}ao 2 '."j 1 o, e z_ L1 U 1.3 HAS* 3 N2 2
‘%E ) q. o [ : i) }D— <120 @Gfg 7 3 ( & 3 i__1‘.,6741.51% 1 Licp b @
13 o A ¢l %? Timm jl ap™isMagto | | |l F17,74.586 A - J7 =
L He Ti6as2 2l ) 5o seffiz N8 BGAI o FOREGROUND j 2
1) Y 1 AR [ HZ A Wlep te g1 VERT POSITION LS04
D — CLE - pAY [ H3 r ar~_ e A HH: 5 e REGISTER - 8,12
174 4D D sl )
zﬂ_._m XTAL 51 >eLk 1 g LLi1 X4 2 ENBUF J7
5= iz} e Ws0a ¢
stetvERT ik i ] | — Lcse - K15 K16 Hie J1Z, 41802 o ANK lm—
1 e RE1 2 Rep [ 0VF ';53 74504 14520 LATCH \>T=:l >°‘_—§‘*" ™ L) p— ‘l 4 5
%E""’SV SR K Bl ~, bz ¥ |5 N Tatsee ¢ Gle 4GIT7 §DK14 sEow EXVoR UK TR s b w CL
: o L~ = Hi6 ¢ HIT HoRr1Z 3 o 7 s2 )
S ‘[>°-"J~> rf’_ J17 £1 2 8$%G8 =t 2y GO v
153 20 L2 [ s d o Lm 2 ] HORZ RUIP LATCHES 3 s1. o1 e N 5“‘%‘51
3= 43 el D = e FOR CT. K13,7a1s%2 5 B F54€5 EG¢J8 ml e
i m— Li3-14 = ] LATCH CLOCK VERT POSITION LINE RAM sTRe
(822 clogi e | 72 skt R -
20<5——4 —_ 14504 - — P . 2 3
e ACLE s _‘ v - & "y = GT4Go
CLK | 3 VDY g \/‘.3 - & %1‘ i I'l’ J " 2:1 MLX
L/ n 10 W13 '
751;7’4 =1e] H5 2l | 1 13 ‘Z'; LR é‘: 12 e | » aq\ P ETTC)
P o s b e il EE B e
E HG ; T H
5 ? ‘lD— EN 3 ;g TH:S 7 HE7 ) %% ﬁ: § sl
L4 5] o _[—360 ]2 T rsy, tstee
: E ; camm | DS S C‘IR HHS ks T L5
. A 407 %
- 1 HORIZ — Rs6 08 STz Gl EG2
ST ~B2 COUNTER 2 K4 gxra HIT ? wl N e VSYNC | FOREGROUND (k%8 Z:1$MUX HORMZONTAL FBAT [Soi0 | FBAR
1 & H At 7alsos  _J BLANK ~LATCH kgg_\ 1 HORIZ POSITION POSITION L "
ok e B 1o 29 £ LS 2 T
«rBB2EL ) Ag
e [ 3 R58 rief 5 741507
5 < FRSEL HE % 5 V[FRe ) Ki3,maese 7408 sl n Jefse 28 a1 €8 ot —
PR \ AN 3 ey sk 8 FIRAZZH ) I
SEm — S R el HsYNe B eis 11 . am% ] 35
20€ L HORIZ ELIP ) petl pis I o At i raratay AR
PIPEIVE N - *oF 741530 Wl s ROY1 221 MuX r w—k E 2 e 2
Zg(_ij%m — He (H BLANK) 2|, ) & BRSEL A TS ':3 2 r\‘: 31
el § ¥ s oLt FReer ) - Uz 22 T3 aip
! K15, 7as04 _l T LYY 31 ] maga%z b
4 5N\_.& A BLANK P 4xes NK ] G3,G4, G5 A8 _Tlas
3 [ F1 & V5 rf—yu_| Lo 2l — 3 VAELANK LINE oBTECT i
2z 1 7450;' = AR 1 T P SELECT RAM MUK
EV7
‘PG Awr 1 vers e [VEEARE T~ I__Q_DJ_ [ o Kig
24 BuNe | ] > K\5, 14504 4L508
VERT SYNC i
i o i — 1l " ] > U et
s BoRIz SYne N s DI :cl& 7 s| e i Ki5,74504
3 RED LM [ 10 N o ml
7 GREEN "\ | I 2 5 ) > 8
e BRUE ax o~
LATCH
2 H 10 4 TAlohe
gzt +5V r_o‘s R3¢} Di5 £EI5
33 3], wol2 1 VERY FLOP FoR C.T.
% i - J:é : 15;)%1 s
o u
195__ = P e (12 <
- 2hak 98k % G
ST i = s ‘
! ED Fo. 5 AT
RE FERENCE oMLY, * : F Di6 ¢ €16 VERT ) LATCH I\]\u‘\g“&‘;e{re
\ VERT COONTER VERT LATCHES FLo?) DIS ratsee SELECT RAM
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

A L 4 ADDRESS  BUS
D g ) ¢ il .~ DATA' BUS
1 = : >
: [ 7 B [ 3 [ Cl3,C14, C15, coLor rAM N
r B — E R R . ; L] L] ‘] 86
2 By i : 3 ¥ alos = gf'i - ey I FRSEC 31 s FRW ‘ 2 oo st Mbsk10
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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-303 P2 Connector, 10 PIN X0O-531
i, €32, C42 Capaditor, OIUF, 16V X0O-278 P3 Connector, 7 PIN XO-526
C12 Capaditor, 100UF, 16V X0O-235 P4 Connector, 16 PIN XO-372
i3, C23 Capacitor, 0.JUF, 100V X0O-234 an Transistor, PNP, 2N5879 XO-323
Ci4, C33.C43 Capacitor. 0.2UF, 16V XO-205 Qe Transistor. NPN, TIP318 XO-641
€21, C22 Capacitor, 2200UF, 75V XO-132 Qzi Transistor, NPN, 2N3055 XO-301
c31. C41 Capaditor, 470UF, 35V XO-284 Rit Resistor, 470 OHM, 5% %W XO-55
Dll, D25 R12 Resistor, 100 OHM, 5% W XO-137
D35, D43 Diode, Light Emitting MV-5752 XO-270 RI3, R¥ Resistor, 12 OHM. 5% 2W/ XO-138
D12 Diode, Zener, 5.6V, 5%, W, XO-255 RI5 Resistor, 200 OHM, 5% %W/ XO-143
IN4734A RI6 Resistor, 180 OHM, 5% %W XO-24
D21-D24 Diode, IN5401 XO-263 R17 Resistor, 100 OHM, 5% W XO-28
D26 Diode, Zener, 30V, 5%, 5W/ X0O-273 R18 Resistor, 20 OHM, 5% %W/ XO0-29
IN53638 R21, R22 Resistor, 1.8KOHM, 5% 2w/ XO-135
D31-D34. D36 R23 Resistor, 200 OHM, 5% 5W/ XO-133
D41, D42, D44 Diode, IN4004 XO-254 R3I, R4 Resistor, 750 OHM., 5% W/ XO-136
Fn Fuse, 6% AMP SLO-BLO EL-8 SCRil Silicon Controlled Rectifier XO-13t
F21 Fuse, 1.5 AMP SLO-BLO EL-34 un Diode, Programmable Zener TL431  XO-272
F31, F32 Fuse, % AMP SLO-BLO EL-5 u3t Voltage Regulator +12V, LM 340T  XO-473
F4) Fuse, 1 AMP SLO-BLO EL-6 st Voltage Regulator -12V, LM 320 XO-130
P Connector, 4 PIN Ps-87 VRI Potentiometer, 100 OHM XO-134
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SOUND/SPEECH ASSY. [A6), COMPONENT LOCATION
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PART
REFERENCE DESCRIPTION NUMBER
Sound/Speech Assembly MA-216
Cl,C2 Capacitor, 0.1UF, 25V X0O-248
C4,CI13
Ci5, C16,C19
C20,C21,C23
C25, C26
C28-C30, C33
C42, C44
C31C32 Capacitor, .047UF, 25V XO-222
37 Capacitor, 4.7UF, 35V X0O-291
C3, C38-C41 Capacitor, 47UF, 50V XO-210
CK4, C24 Capacitor, 100PF X0O-223
Cc22 Capacitor, 300PF XO-283
c27 Capacitor, 1UF, 50V XO0-217
C36 Capacitor, 470UF, 35v XO-284
C45, C46 Capacitor, 33PF X0O-277
ca7 Capacitor, .01 UF, 100V XO-202
CR1 Diode, 1N4 148 XO-261
CR2 Diode, Zener, IN52258 XO-269
Q1,3 Transistor, NPN, 2N2222A X0-320
Q2 Transistor, PNP, 2N2907A X0-321
R1, R4, R5 Resistor, 5.6K ohm, 5%, %W XO-19
R11, R12
R2, R3 Resistor, 2K ohm, 5%, %AW XO-14
R6, RI13 Potentiometer, 10K XO-108
R6A, R7, R23-R30 Resistor, 10K ohm, 5%, "4\ XO-18
R8, RBA, R14 Resistor, 1K ohm, 5%, AW XO-5
R6B Resistor, 1.8K ohm, 5%, "AW/ XO-37
R9 Resistor, 2.2K ohm, 5%, "W X0O-27
R10 Resistor, 1.5K ohm, 5%, 1AW X0O-20

SOUND/SPEECH ASSY. [A6), PARTS LIST

REFERENCE

R15, R16
R18, R21

R22
R31

RP1, RP2

SB1
Sw1
ut
uz
u3
U4

U5, U6
Uz, uiL U8

U1
uiz
u13
Ui
u1s
ule
u17

ui19, 20
uz21, uz22

uz3
U24
uzs
Y1

27

DESCRIPTION

Potentiometer, 10K ohm

Resistor, 100K ohm, 5%, %W

Resistor, 2K ohm, 5%, %W

Resistor, 68K ohm, 5%, W

Resistor, Dip
Switch, Dip

Switch, Momentary Pushbutton

IC, 74 14

1C, SN74LS74N

CPU, R6502-13

IC, SN74LS 138N
EPROM, 2716

IC, SN74L575

IC, SN74LS02N

IC, SN7407N

IC, Inverter, SN74LS05N
Voice Chip, SCO 1
RRIOT, R6532-18

IC, SN74LS04N

IC, SN74LS30N
Converter, PMI, 1408A-6P
IC, LM74 1ICP

1C, LM3795

IC, Dual Comparitor, LM 193
Inverter, 7404

Crystal, 3.579545MHZ
Socket 22 Pin Dip
Socket 24 Pin {2]

Socket 40 Pin (2)

PART

XO-109
X045

XO-14

XO-189
XO-168
XO-505
XO-515
XO-397
XO-434
XO-360
X0-437
PR-53

XO-3%
X0428
XO-384
XO4 11
X0O468
XO-361
XO-4 18
XO-432
XO-4 16
XO-393
XO-395
XO-396
X0O-402
XO-456
X0-467
X0-529
X0-53¢

1
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10 U16-13
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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