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SPECIFICATIONS 

MICROPROC,ESSOR (CPU) - General tnsttvment CP·1S10 1&-blt processor 

MEMORY - 7K 1n1ernaJ ROM. RAM and 110 tlfuctures. rem•lnlng MK address space llVllllable lor 
external programs. 

CONTROLS - T\No hand eon1rollers: 12·button numeric �oy pad, lour acilon buttons. 16-i>osltlon 
d1recttonal mowment disc. 

SOUND - Programmable sound generator (PSG) capable of producing three simultaneous sound 
pa11orn1. 

COLOR REPRODUCTION - 16 dtlferent color huos: 

Gray Black 
Blue 
Red 
Tan 

Cyan 

Oark Green 
Light Green 
Vallow 
White 

Oran go 
Brown 
Magenta 
Ughl Blue 
Yellow-Or..,, 
Purple 

VIDEO RESOLUTION - 192 ""'1ic81 X160 horizontal picture elements 

PflOGRAM MA TERIAl. - More than 24 dltt&<ent game c.t1ridges oval table 
VOLT II.GE REQUIREMENTS - 120V 11.C 60 Hz. 

DIMENSIONS (Wxl.ltH) - 9" x 161'" x 3" 
WEIGHT - 7 lbs. w11h aeeetsorfes In box 
11.CCESSORIES - Antenna Sw1tcn Box. Switch Box C.bla (16 loel), I Game Caruldge wlll\ tnatnie

llons end 2 Mylar Controller Overlays 
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OPERATING INSTRUCTIONS 

(A) Con.-tlon to color lelevltt0<> receiver. 

1 Con,_, lN iw.n !Md lrom ow st!Bnn& 
1wilell boll lo the VHF sttenna Input of 
lhet�...:.i-

2. eon._i t"9 Al' Qble ln>m ti. Rf OU1-
p.it jecll on 11>e mulW component 10 
11>e g- 1"9111 Jecll on lhe antenna 
1w11cll boJ< Pl- Ille swftch on liMI 
1Wltch bO• to th• II""'° p<>a111on. 

3 Set lM 1•i..itlon recelvef lo c.i 3 <>< 4, 
wnlchever 11 nol used In your t>roa<lcast 
•re•. Plae11 ""' Rf cnannal &elect 
switch (loca1oa on tho bottom of 1he 
mallor componenl) le> tho prol"!r 
c11ann11 to cortNPO•� to the channel 
ff1 011 the lel•Yl.ttOn. 

4 Plug tne AC PQwercorOlntoa 120\I AC 
eot-il 80\lrCI 

(B) 1 lnMf1 1"9 galTI• c:&ntlage In !he slO• 
loefltecl on llMI ngh1 -ol the I.Auler 
Com-l -.. to the diagram 
-

2. � tn• Hanel C0<>trollt!n ln>m 
the<• hOld« on ll>e Muter Component 

3 SllO• ll\9 ON-OFF Switch 10 the ON 
po111tlon e"<I a.pr- the RESET 
...,IOll IOC*l90 on IM M8'le< Component. 
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(C) The Hano Cotllroners 

The Master ComPOM"t contalno two Hand 
Comn>Uarz which are permenantty attaellecl 
w1tn coll cables. YO<J Will notice 11>a1 Ille,. 
are 12 keys on the keyped. The .. are ul<ld 
tor feeding data Into the Master Component. 

With oacn canrtdge. there are 2 overlay. 
whlcn ht ovor the keypads of tho 2 H•nd 
Con1rollerL These overtaya are keyed to 
the panicular ge1T111 being played and 
<lotorml"" how the keys on tho koyped 
ret111 10 the cenridge. Slip the ovelfay 
under the keypad frame u shown Some 
Hand Controttera have a hp at tne top or 
1111 controller wnlch will prevent the over
lay lrom b<!lng pushed back out dulfng 
normal game play. 

There- a� 2 action buttons on uch afde of 
the Hand Controller. Tne top l>uttona. 1 on 
ooon slue. par1oirn tho somo lunotlon lor 
th• convenience of either right or 1ett 
handed players. Tl1,e bottom buttons per
lorm vntying funetJons. TllC) functions ol all 
tMI bunons depend on tile canrt<19e being 
used and are differem IOf aacn cenrldgo 
overlay 

The d•SC 11 t"" bas. oJ the Hand Control
ler ls a directional control for 1hose ca r .. 
utClgat In which direction It a factor The"' 
are 16 dlrectlonftl posltlont on tho disc. 
Olrec1lon or dlsc corresponds ro dlrect1on 
on telovlslon screen. UP on tno disc 
(toword the keypad) Is UP on the screen. 
elc For tunher 1n.structlons rater to your 
�t\r\dge Instructions. 

To operw,te th• dlreetioMt d•sc, press your 
tlngef on the outer edge and &Ude your-
1111091 around tne edpe to change dlroctlon 
of ob� you .... ltlOVlng. Vou have ,,,. 
ability 10 move the Ol>ject in any dl,.,.llon 
you wbh. To •lop motion, s1m�y llop 
pressing tile dise. You must be pressing on 
the dltc In some direction tor motion to 
take pl4ce. 

The keypad bunons and dlrecllonal disc 
flllnnot l>e Oll8tllled stmultaneously. How
••••. the action buttons and dlroctlonal 
disc cen be. See cenJidge lns11uctlon1. 
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Wtwtn returning the Hand Con'tr.,.ler to lhoe 
Master Component, coil tile cable beNNllh 
ft fn the cradle_ 

To avmd pefmanently overstretchlng the 
COiied cables. they should not be pulled 
out to the11 extreme length. 

(0) THE INTERMISSION CODE ANO THE 
AUTOMATIC BLANK SCREEN 

II for any mason you w1.sh to Interrupt your 
gama. you may ute the Intermission Code 
(remove game ovelfay and depr ... 1 end 9 
keypad• 1imultaneously on either Hano 
Controller) The talevi'slon screen wlll then 
go blank_ To reoumo game play, Simply 
deprost any �ey on ellher Hand Con tr Oller 
Alao. 1he M11ter Component will 1utom1tl· 
cally blank the lelevfslon screen II no 
functions on lf'le Hal"\d Contr011er fire 
acllvatod otter appro•lmarely 5 minutes. 
Again. to resumo game play, 1l1t1ply de
pro.sa any kay on ellher Hand Controller 
The purpose of lht& unique feature la to 
eliminate the POMlbillty of a perman•nt 
playfield Imago being imprinted on your 

television screen. 

NOTICE TO PROJECTION TV OWNERS: 
Operating the Mastar Compan<1nt for 
extendlOd po'10ds ol  time on a projeouon 
TV 1ya1em may cause the stlltlone!'( game 
object• to become permanenny Imprinted 
on tile projection TV picture tu be(IJ. Thia 
1a especially 11ue wh<>n brightness and 
contrast control.a are set extremely h�gh 
for game viewing. Ot:>servlng Ille lollowlng 
procedures will greatly minimize the 
chances ol a game Image being reQilnod 
on lhe screen: 
1. Always UM low001 l)OSSible bl1gh1nes1 

and c;ontrasl control sewng,1 d.urlng 
"°""' operation. 

2. Gamu containing st-aik>nary w'hllo or
llgnl colored objects should not be 
ployed lor oxtendecl pe1i0ds ol llme.. 

3. Follow your protection TV OWMl't 
manual for proper viewing condlllonl 
for programming. 



SECTION I 
SYSTEM DESCRIPTION AND OPERATION 

1·1. GENERAL The Moster Component 
(�Figure I· 1) la the tundamental component 
In the Mattel lntelllvlslon system.. It consists of a 
C011$0le assembly wltll lwo lland controllers, an 
antenna switch box, and e swhell bOx cable. 
The Master Component is deslgnod l o  operate 
In oonJunctlon with a oolor 1elevl1Jon set ancl an 
lntelllvlolon game cartridge. 

1-2. The Mwer Component system ls 
based on two prooessorL One ls a 18 bU mlero-
pr008$$<lr (CPU) lhal computes the game 
action against the stored program rules The 
second ls the Stanoard Te1e�lon tnter1ace 
Clrcult (STIC) that Interprets a condensed 
me:mory area and u:ses lhls to  geno.n1te n color 
vlclao signal. The vld&O signal It applied to the 
Rf modulator to provide a telovislon siqnal 

Th·.o users color telev1a1on reeetver ss used tor 
!he video display. 

usar lnteraelion with the gamoprogrammlng Is 
w:compllshed by the Inputting of numerical 
control ano directional lnformali<m through the 
hand controUefs 

The audio I• accomplished by vsing a program
mable sound generator (PSG) IC that goneralos 
the audio slgnal to drive the RF modulator. The 
users tolev1s1on tocotver is us.Gd for the audio 
OUlPlll 

1-3. CONSOLE ASSEMBLY. Tho Con&Ole 
Assemt>I� contains all olectrleal circuitry 
n&COSS•'Y tor recall pncJ proce&.•lng of program 
data Sl1>rad In tho game cartr1cJge. ln1egraJ with 
the oonsole MSOmbl'{ a1e the: p0wer tl'8ns.� 
tormsr aoc:J ON/OFF •wllch assembly, power 
supply board .,,..,mbly, logic board assembly 
amt two hand controller assembllea Aecesaad 
comparttnen1s In the top of thet console are 
provided for storage ol 11\o hat>d controllers 
anc1 cables. A slol In the rig ht-ha nd side or tha 
console usembly 15 the Insertion point for the 
game car tridge. Tl\e power ON/OFF switch and 
a reset button are located In the tower right· 
hend comer ot the conaote assembly. 
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a. PC>Wff TreMformer and Oft/Ott Switch 
A#embly. The power lrensformer and on/otf 
swltcti assembly consi.s·ts of a power treo� 
rormar w1lh an ln'lernal ptlmary fv5'e, two aec· 
ondary wlndinga. e triple-pole aingle-throw 
switch and associated wiring, Electrical con
nection to 1110 power supply board assembly 
(PCB Power Supply) is accomplished via a 
5-pin electrle31 connector whfc.h provides the 
AC voltages for operating the power supply 
board assembly. 

b. Power Supply Board Assembly. The 
power supply board assemt>ly (PCB Power 
Supptyl conslsls ot rwo regu1a1orlhea1 $ink; 
a1sambUes anef the nec8"81y r-elated compo
'"'"'" mounted on a orlnted circuit board. 
£1ectrieal conrux:llon lo the logic b0ar<1 usem
bly Is acoompll$hod via a S.plri e1ec1tleal con
necior and a 2-oln electrie;at oonnector. The 
power &lJpply board rectffies th-0 AC vottages 
from tne power iransformor and $upplles regu
lated and nonrogulated DC voltages to the 
logic bOnrd assemt>ly (PCB LOGIC). 

c. Logic Board A"ombly. Tho toglo 
boero assembly (PCB LOGIC) consists essen
tially or 17 lntogrsteo circuits an<! necessary 
relaU>d componenL>. a crr;tat oscl1ta1or clock 
timer and associoted variable capacitor. a ohao
net select switch and an RF modulator. alt ol 
whlC/l aro mounted on a printed circuit board. A 
�4;>1n oonnecto< Is provldecJ for game cartridge 
conoeci iOf', Two 9-pin connectors l\,r& provfded 
tor connection of the hand eontroner$. The 
PCB LOGIC Is enclosed by a tw<>-1>lece molal 
shield that provides RF shielding. The logle 
board proc85885 program data from the game 
cartridge and converts Ille processed data to an 
RF signal lor color televlalon operation. 

d. Hind Controller Assamblleo. Tho 
ha.nd controller ass-embllu each consrst of a 
printed circuit matrix. a dOmod logond (numetl· 
cal key p•dl, two side-mounted double pue1>
bu11ons and a 1&-po�lllon dlree1lona1 control 
dl$C. Tho tiand conirollers p<ovlde a means of 
calling up program Information from \ho game 
cenrldgo for processing by tho CPU. 
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1·'4. ANTENNA SWITCH BOX AND 
CAJll.£. The antenna switch box provides the 
lnterfaoe between !he contele assambty and 
televlaton set.. The switch bo" cable It con
"8cied between tl'te console assemblv end 
awltch box. Two apado luge on the swlteh box 
are provided for connection to tne tefevlsloo 
aet. Two screws on the switch box are provided 
tor coonectfon 10 \he television antenne. The 
antenna swtteh box sotvee to select either the 
console &S$8mbly or the external antenna as 
the source or RF Input 1o the televlalon antenna 
input. For 750 antcMa eystema a bal um trans
tormer ts required_ 

1-5. THEORY OF OPERATION. Tho fol
lowlng paragraphs provide functl.onal theory 01 
operation for the Masler Compononl OetaJled 
op<1rallonal charactonsllcs for PCB LOGIC 
IC's, RF modulacor end tho power transformer 
are provided Jn Sectloo 7, Schematic diagrams 
tor the PCS Power Supply and PCS LOGIC a.re 
al$O provlde<f In Section 7. Fl gu"' t-2 la a func
tlonal block diagram of 1ne Master Component. 

1 � The •vstem Is based on lh e use of two 
processors which trme-share a 14-blt bldlrec· 
tfonal bus The central p<OCG$Slng unit (CPUJ. 
Type NO- CPt6tO. afgonthmicaUy compulmlthe 
game ae11on against program material stored in 
the ROM game oenr1dge, The Slandard tele
vlslon lnlerfaoe chip (STJC), Manufacturer's 
Typo No. AY�8900-1. ln1erprets a co nd ensed 
memory area and uaes the lnformetlon to 
ganerate the tolevlslon raster display. The 
STIC also latches moving ond bac�ground 
picture Information from th& graphics memory 
and preeanlS the data as a video outpuL The 
video output Is applied to an AF modu lator fo1 
color loJovtsi on display. 

1·7. camw. PROCESSING UNIT (CPU). 
The CPU Is a complet e, t6-bU, single ohTp, 
t\lgh-speed metal oxide semlconduelor. largo 
scale Integrated circuit (MOS-LSI) mlcro
procdSor. 11 utllizes a 16-blt l>ldlrectlonal bus 
lo tran_.sfet data. addresses. and fnstructfons 
between the mjcroprooes.sor. m·emory. and 
1191lp-al devices. Timl"ll and synchronize· 
tlo1>1lgnaJa a.reapplle<f to the CPU bytheSTIC. 
CPU bus 00<1trol outputs serve to define the 
atatut ol bus O!*lltlona. 
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1-8. STANDARD TELEVISION INTER
FACE CHIP (STIC). The STIC. Manulacturer's 
Type No. AY-3-8900-1. operates wl!hln the sys
tem by time-sharing a 14-bn bldlnlciional bus. 
The main STIC !unction provlcles eight 
coor<Jlnate-p0$ltloned •1oreground.. obfects. 
The second function provides a back.ground 
display facility. The "background• mod<! utllltes 
a dedJcated atM of extamal m-emory to store 
character control cod"" for each display POSI· 
lion. Soth modes utilize ex1ernal memoty lot 
lh• storage ol characteJ patterno. The STfC 
eccepts data, address and gnaphlcs ln1orma· 
lion from a common mulllp•execl bus. Oomulti
plexlng and •vstem sync:hronlt.atlon are 
accomplished 1hrough three .seta of control 
sJgnals. 

1-9. The main •Ynchron�atlon (wtilcll 
operates et te�evls:ion f·rame rate) sync1'roni%.es 
the CPU algorithms to tho Intended display> 
50Quences. obtains "backg.round .. character 
descriptors from the external memory and 
•erves to ooablo external devices onto the 
H·blt bus when In the CPU-controlled mode. 
The second set ol  control signals 1$ used to 
speclfy address. 1ead aod write for external 
memory wttere graphic character patlems are 
stored. Whon In the CPU-Controlled mode, the 
graphics con1rol bus links · th e 9raph1ca 
memory roth<ICF'Umaln memory. The third sat 
oi  controls ill used to specify address. road and 
write sequences to the $T IC when tile sys1om 11 
In lhe CPU-<:ontrolled mode. Video output 
coclos lrom the STIC are applied to tho cclot 
oscillator/master cloek generator for processing, 

1·10. GRAPHICS MEMORY. The grapltle. 
memory consists 01 a g•aphlca read only 
mamory (ROM), Manufacturer's Typt> No. 
R0-3-9503, and two grepnlca "'"dom ace"" 
memories (RAMs). Manu!a.Clurer's Type No. 
3539. The lWO graphics RAMs ant connected to 
tho graphic. ROM by an 6-b lt static addr
bUs. Address. read and write sequences ara 
applied lo the graphic. ROM by tneSTIC. Out
put from the graphics memory I s  applied to the 
t4·blt secondary data oua. 
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1·11. COL.OR OSCILLATOR/llASTER 
CLOCK GEHERATOR. The COior oedllall)r/ 
ma11., clock generator. Manufacturefs Type 
No. AY·:!-8915. <lecodos video lnpu!I from 1he 
STIC and generatea clocl< algnal lor systom 
control Oscillalor frequency lnpui I• applied 
by a 7.158090 MHz cryst1I Wiii\ an associated 
trimmer capacitor. The Clock ge'1erator pro
vldoe 1 3.5795-15 t.tttz c1oc:1< •tgnel OUlPUI. v..i... 
lntormallon from the STIC i. applied to llYe 
tnputl 10 produce comp091tt sync. coto< burst, 
tine OIAnkl11g. SC"""1 bl1nkln9 ond vi� OU1· 
pui.. The analog outputs ol  the color oscillator 
ar• combln&d by lour external pf6C1slon resis
tor& to provide a composite video signet to tno 
RF Modulator. 

1·12. SYSTEM RANOOM ACCESS 
MEMORY (SYSTEM RAM). TIMI System RAM 
II• duo! pan lnteri-. 111-blt wide storage area 
whlcll servos as IM conlrol decoder for CPU 
control data. The Syatom RAM receh1es data 
lrom the CPU via • 1&-bll bldlrectlonat llm&
mu11lplexeo bu&'. The dtnictlon of dala travel fa 
always from the CPU to tna grapnlcs memory 
axcej)t during a bUs revorHI condition. Th11 
cond1llon la Indicated when the CPU n1<1uosb a 
J'O&d ''°"' a graphics 1dclreu on the 14-blt 
graphlQI bus. A 3-bl1 con1rol bus lrom the CPU 
provides olrobe signals to the System RAM for 
the on·cllfp address latch and mlln memo<y 
...... 
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1·13. PROGRAM READ ONLY MEMORY 
(PROGRAM ROM). Tne ln1emal program •rM 
is comprisod of an executive ROM. Manufac
tun�r's Type No. R0-3-9502, and a aerstcl> pad 
memory, Manufacturers Type No. :1539. 
assoe14ted with tho program ROM, Tllo execu
tive ROM contain• system Oj)Grating da1a Sy1-
1em program data rrom tl\e execvtlvo ROM Is 
1"'"4mfttad along a 16-blt bidlreetlonal dat• 
bua. The program ROM contains program data 
common to Ill ex1emaf prog11uns. Data from 
the program ROM 1• t111nimitled along I 111-blt 
b•dlreotlonat bua. A scratch pad momory RAM 
nsscclated wlm lho or<>11•11m ROM la proVldOd 
for computation ot Program ROM data. lnter
connecllon or lhe program ROM and lh• 
sctatch pad memory RAM i. accomplW.Od 
through a t4·blt bldlrectlonaJ oata bua. 

1·14. PROGRAMMABLE SOUND GEN· 
ERATOR. The P<Ogrammeble ooUnd �n.,.._ 
tor (PSG). Manulactute<'I Type No. AY-3-8914, 
It a large scalo lntegrstad clrcull (Ull) doolgned 
to produce a wide vorlety Of sounds. All control 
signals 10 lhu PSG are provided by mo CPU. 
Two 6-bit genera• purpose 110 porta are r,ro
'lided for u•er lrueri-vla thellano control era. 
PSG oulj>ut It applled at lhreo lnd_.dently 
prog111mmed analog OUIP<llL The output of the 
PSG ts applied to an RF modulator fO< audio 
OYtput lhrOUil.h a lelevlsi<>n sat. 



SECTION 2 
SYSTEM TESTING AND TROUBLESHOOTING 

2·1. DIAGNOSTIC TEST ROIJTINE. The 
d"'gnos1lc t01Il1ne •hould be pet1onne<1 before 
dJu.saamblv ot tno Mastor Component. Pe,... 
form the diagnostic test routlna as des"'lbed 
below 

a. Tut Prootdure. Upan lnserilon ol 
1he MTE·20t Tet1Caruldgeand deprassing tl'le 
roael button on lhO Ma11er Component (MIC). 
the unit wlll proceed ll'lrough awrle5olcnocks 
on !he CPU IUIJ al'lderoas nccauibleby It. Th is 
automatic test &&Ql1onoe takes epptoximatoly 
10 seconds 10 comptolo 

(1) Al 1nocomple1fooor1heabove1 ... 1 
sequence� the tiand Controller tost disptay will 
appeer u ohown In Figure 2-t . 

(•.) Pro11 .. en key on lh<> Hand 
Con1toll"'s. one 01 • lime alld verity thet each 
con-esp0tld1ng '"' image 1urns lrom yellow to 
whlto whon the 1po1op,-lat1 key fl d·epressed. 
NOTE. Tho rlghl Halld Conttoll4t will atlect I he 
left 1est tmage eno vice versL 

(b.) Press the !Op side buttam on 
lhe H411d Conlrolleno one at a time. Mal<e aure 
thal lhe poir of Fs Change from yellow to wl\lte. 

(c.) Presa oact> tower side button on 
the Halld Controllers one at a tlrne and see thal 
the tett•rs Land R cha nge from yellow to whlte.. 

(d.) Oepreu lhe directional dltc on 
each Hand Controllo.r and a white arrow wlll 
appear In lhe bloc!< clreta. As lhe direclloMI 
dloc I• rotaled, Iha arrow will rolato. Cheek to 
see lh•I lho arrow points in 18 dllloronl 
dlroclions. 

(e.) Cl'll!Ck Iha row or colored bo••• 
101 slmll•rily aa llsted in Figure 2·1. 

11 any or me operations do not OCC<J• •• descritled 
n lndicn,.. ola. a ""'1ldM! Hs1d Controllet or 
Sound IC (U6). 
Ne•I. depr0$$ tho digit keys 1 and 9 aimutra· 
neouaty on either Hand Controll"' and Ille 1 .. 1 
aequence wlll proceed 10 lhe sound el'leCJ<a. 

1 & 9 TO CONTINUE 
1 2 3 1 • 3 

f • 6 a F F • 5 • f 

l 7 8 • R l 7 • • R 

c 0 E c 0 • 

8 1 2 l ' S 6 1 I f l l 90 II t2 I:) W Ll I 

0:46 

Figure 2·1 Hand Controller Test Pattern 
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(2) Verily 11>a11he following sequence 
of sauncs. Is hflard: 

(a.I A high no1e s1epping ciown 
througti five octav• (repoaled three times). 

(b.) Rendom noiu (hlssir>g) stan
ing 11 a high volume and diminishing unt1I 
1llanced. 

(c.) A slngle tone, starting at a hlgh 
volume and diminishing Slowly. 

(d.) Two g�nsho·1a.. ono at normal 
volume, lhe HCOt"ld 11 haJr volume. 

\�/, : . 
. I • • 

l l , I 

I 
' -• 

' '!§ ' A , • ,i.---.-re 
• ., 
' IF L!I • 

• 

CLEAR= OK, 

,:-· 

, 
• 
• 

If all ot thlllt! sounda era heerd " descrtb<>d. 
dopron lhe CLEAR key on either Hand Con
troller II'\ tho O\tent any part ol ll\e I.est has 
lalle<I. dop1ess the ENTER �oy. (NOTE. The 
IHI seqU11nee cannot be actvanced II 11\e 
CLEAR or ENTER key t& depress1'<1 whole 
oounda are l>elng ganereted.) 

(31 The nol<'I segmenl of lhe l"t 
orotentt a aerru ot patterris, ending. wilh lh• 
paiiern Illustrated In Flgure 2·2. Check colors 
In 11to toll paltctrn againa1 Flgure 2-2 tor slm1-
larlly l\nO dellnl1ton. If test patlorn accl.lraey la 
s allofactory, pross LIW CLEAR key. If 11 Is 
un101isfac1oiy. press 1he ENTER key 

• r:..·, , · . ... . ... 

I 

) IC I 
I IE ' -JG 

........ 
I ... 1 ••• 
. ... 
l. , • ........ ,.... 
. "'�"'· ,...,. 
·-
. "" 

.. .... 11 . .... 
,. _ 

ENTER= BAD 
.. ...... .. -.. _ 

1:17 . . 
·�. ' "' 

Figure 2·2 

2-2 



(C) The ne•t ponion 01 the tesi 
sequence Is a pauern ol co1ored b1ockswilh the 
two lar;er blocks a11emalln9 with the words p.400E TWO on a red background. as llluslnlled In Figure 2-<l. Clleck colors In tut patte<n 
against Aguro 2-3 for aimllarily and de!lnltio<I. 
If test panem accu-y Is aatlslactory. press 
the CLEAR key. JI It It unsatishlctoty, preu the 
ENTER key. 

r 

� , . . .. � r • ••• 

1:43 � . 
. .. w� 

Figure 2·3 

-
L ... . ... . ... t. 1• . ... -
· -l. r.-
. .... 
. .... 

• a. ..... 

:::=-11 .... 
, .. l ,.,_ 
··-



(II) The lul p•llem ol the test alter
nateo ba-n tho lettel'I FIB and \llS. Press 

U>e CLEAR key ror • uUafectory Indication. 
Pr- the ENTER key for on unuUslactory 
c:ondll Ion. 

. .. ,., � ·:. • . . .  . . 

r � 
I Uo8 I 

I Uos I 
Q0 

It no la1lure hat been detected, the title P•g• ror 
Baseball wlll appoar. this lndlee1" the MIC naa 
passed all Ille automatic and operator teslt. 

. - • !''.'·\\ .' - :��· . 
' 

I Uo6 I I ua2 I � 
� 

. ·'--FAILURE! 
,,. •• 

lo the event* failur-o haa been detocred. tn.stead 
of the title page being dlaplayad. a display as 
shown In Figure�� wtll appear. Depending on 
tho fBllure co"8 dolecfed, lhe suspect IC w1rt 
ltul't In fled and B•ue lndlcallng the most fikely 
dofoc::live IC 

The nP't toat it 1n K11.111 game check 1·0 eon
llrm IM lu..ctlonal operallon of the MIC. When 
the lltle page for 81tebaJI la displayed, follow 
the lnattuctlona provided with the MTE-201 
Tett cartridge to pley �an Inning of �II. 

I Uo3 I � 
� � 

3:39 .. 
'� _ ... 

• 

Figure 2-4 

Upgn aucceulul oporatlon 01 the baseball 
game, tho lcsl routine for the Master Compo· 
nen1 t1 oomp1t1e. 

The reason the Baseball game It utilized Is 
becluso lho Baseball mal<85 lull uge of 11>1 
digl11Vm1mory faellilles or  the MIC. 



MTE-2.01 FAILURE CODES AND CAUSES 

FAILURE OESIGNAT£0 Ol'l!ER POSSIBLE 
COOE IC OESCRIPTtON IC FAILURES 

A US (GROMI 0-lt SUM Grll>hlct ROM U2, U4, U9 

8 U9 (SROM) Chock SUM Svnem ROM UI 

c U3 [PROMI Cheek SUM PROGRAM ROM VI 

0 U4 ISTICI Mtm0ry testofSTIC U2. U5 

E U8 fLGRAMI Memory test of Lowor Grllllhlet RAM U4,U5.U2 
F U7 (UGRAMI Memory - of Upper Gr>Ohlcs RAM U4.U2.U6 

G U2 (SRAM) Mornc><y l2S1 of SYSTEM RAM U4, US, VI 

H U12 ISPAO) M-v lall of SCRATCHPAO RAM U9. VI. U3 

J U6 !PSGI Momory-ofSound IC U9, UI. U3 

I( U4 (STICI lntet10dc>n test of STIC IC 

N U4 (STICI "Solid Tm" wtlflu dut •II 8<4 pol nu oi> 
•II B moving objocts react to lnt.eroctlon U2 

0 U4 (STICI Vorlflet that •II 4 quid...,,. or th<t 
colored tqUantd mode reglsttr lntar· 
actfom in ell colors. but doar. UI 

p U4 ISTICl Vtfifles tllot the top left Ind bottom 
right...,,. of u......., rogin., -
m,..ctlon "all offt11 pooltlor&. 

a U4 (STIC) U.. lnt.eroC!ions ID wrifv Lhot X zoom 
lunctlon&. 

R U4 (STIC) UJM interlOtlonl to wlfv llwt V '"°"' 
functions. 

s U4 (STIC) U• in·terlCt'ans to veri·fy lhl't Y mlrror 
lunctlom. 

T U4 (STICI UIH lnteractlom to wrllv tllot X mirror 
f\'nc:tiont. 

u U4 !STICI U... ln-tiotis to wrily thot hJll/helf 
�t objctl "'""""'"' 

v U4 !STIC) U.. lnt...roons to Wfily thot 8/111 llno 
obioc1lont "' ,;.,, •M: • U2 

·w U4 !STIC) Colo< pt1ority .... 
·x U6 !PSGI M•nual !ell of .,dible -

•y U4 (STlC) M•nu•l 1•11 of .nsiblllty of f0f90<0Un<I/ 
bockaround p<locl<y 

•z U4 (STIC) Manuol !ell Of - onol...- two vliuol 

NOTE: IF llUL TIPLE FAILURE OCC\IAS, SE! THI! RECOMlll!HDl!.D SUIUTITI/TIOH 
IEOUl!HCE FOR LOCATING THI! -C'TIVI! IC. (Pg. M) 
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When 11\e Hand Con1ro11e< tesl ls c11ap11yeo. 
lnsle•cl of de.,,..ing k0)'9 1 8lld 8 lllrnuli. 
,...,....., IO oontlnue in. test _.,.,_, Y01J 
� ._ 11\e rollowlng Pf011nunr. 

IHDIVlDUAl. TUTS. 

O.pr- keyt t and 7 s;rnu11aneous1y 1m1 en 
lnd•itlclull tell M"'1U Ill cll1pl1Y911 Th• lelt 
Hand Conrroll• la lhen useo to ant en he S1tlec-
11on number 10 dolermlne the lest 10 �rlorm 

0e9, .. , IM CLE.AR koty 10 remov• erroneou• 
totlet11on number •ntry 

Oeor ... the CNTER key ellef lhe Input of lhe 
selecllon numc.< 10 oerlorm the entry 1elec1ed 

The IMlt 810 N lolloW$ 

-- T ... thHfonn.H ... 

0 Rt1urn to Hand Con11oller lffl Ol1p1ay 

' $TIC 'Wlomotlc Tes-Perlonn tho leSIS 
on 1he snc -"°no< roqutre o�•or 
.,,_,,IJO<L TheM I- ... - DI 
'"11ic;h .. i.11 r- lrom lhe STIC itMtt 
can be ""locted by the CPU 

2 Memory leol al lbe Syr.em RAM 
3 Memory t .. t of the Sound • C IPSGI. 

• Check SUM IHI SYSTEM ROM !SROM) . 

6 ChQck SUM loat PROGRAM ROM (PRO M). 

8 Cheek SUM ol GRAP>llCS ROM 

T Mumory test of tile LOWER GRAPHICS 
RAM 

• M_., tall of the UPPER GRAPHICS 
RAM 

9 M""'°')' t•t of the SCAATCHPAO RAM 
(SPAO) 

10 luxl1ole '"' ol Sound IC tPSGJ 
II v...,al verlhc:ellOn lest. 

2� 

Uoon 1ucc .... 1u1 comp1et1on ol some ot lhe 
ln<llitlcklal 1 .. 1a Mlected, • small Blue 1ymbo1 
WIN IP_. al 11\e bottom ol the dl9play II a 
!allure lo d<lllCllcl. • !allure <:ode will be d• 
pleyed on 11\e ICfOlf\ To ex11 1hl p<<>oram. 
Mlect O. whletl will rewm !he ppe<a10< to 11\e 
no,,...i tMJ rouww 

TtST CARTRIOQE CHECK: 

Oepr- k•'f11 2 •nd 8 slmultoneousty tnd a 
cheekaurn tor lh• MTE·201 last canrlclge will 
be cl•IP1aytKI The d11p1ey .i.ouio look ll�e thl't 

"CART CHECKSUM LO • 
" 

"00002371877" 
"CART CHECKSUM til • " 

"DOOO.:J372642" 
It arty oiMt numbers appear or th• numbtrt 
d1fler, ii lhdfC•IU • faJlu'e •n the 1ee1 canrtdgt 
ano ano11>1< cenridge tl>Ould be u1ourec1 

2·2. CUSTOMER'S GAME CARTRIDGE 
TEST. r .. 111iecuatom..-sGameca�u 
IOllOWS 

a. v.,11y 1nai MMte< Comc>onen• 11 con
....:ted 10 l .. ..wc>n set U DUIBned II\ tr.. 

-lllng 1Ntruc11ons (Page 01·11 

b. S.I th& Antenna Swltcl1 eo_. to 
GAME. ln1ert CUllomet'& Geme canr1<10• In 

"111101 Componitnl and del>rOS8 lht r..,1 
swllch Ctieck for mlglake in lellerlng on !Ille 
plctura, 1umbled ployllold or unwanted 
ch1raator1. 

c. II ptobltmsoecur. removecu&tomet'a 
G1"1t Cartrloge and cl>eck Maste: Compo11t11t 
witn • know"'900c! Game cam.d� 

d. Wlln 1he know.>-good Game Cer· 
lridge �wttd it pioblems .arw no1 obe1"'9d. 
1'- I,,. CUOIOfMI"• G.ne Cetlrldge la dal-
1"'9 II problems ••• st1n obsenred. 11ouble
"'- the Mtll., Com-l 



2-3. RECOMMENDED TEST EOUIPMEHT 
1) Du•J Trace Oocllloscop<t 

2) Digit.ti Multimeter 

31 ftft!uency Countet 

4) Color Tolovtslon 

5) He.ti Gun 

8) Diagnostic Tul Carlrf<lge iMTE·201J 

7J Buie EllC1ron1C Hano ToOls tncludlng 
So!detlng/Dnolderlng Equlpmen1 

2-4. POWER SUPPLY TEST. T""t I� 
PCB-Power Supply •• follows: 

a. Ol•ouoml)IO tho Mester Companont 
fn 11.ccordnnco wttn Soc:tlon 3-3. steps a .. 
through t. 

b. Plug In M••tor Companenl fM/C) 
pawer cord end tot Power ON/OFF awllch to 
ON 

J • 

� ,,.. 

-

� • 
-CID-

• 

-<!ID- 0 8· 
0 � "([ii)· 

-<UE>- ·<l!i'l>-
-GD-
� 

c.. Aofor to Flgure 2-<5 PCB-Power 
Supply 1891 points tocallons. Wilh e OVM check 
tor +6V • 0.16V DC a1 TP2. (T� vottagos •r• 
referenced to ground Tf' 1.) 

d. Ctl&Cll fa< +1ZV DC t0.36V OCotTP3 

•• ClwK:Jt IO< • I av DC • I .25 DC UN· 
LOADED 11 TP4 tnonregutated o!BV DC 
toiJrce). 

t. Chock lo• -2.1 V DC • 0. I SV al Tf'S 
(Nr1y produclloo units below serial number 
I 13899. the vott1ge will be -3.3V DC. CR9 b a 
3.3V <enor diode in aarly production unils) 

g. tt all tho voltages are cortect aaspec1 .. 
llod Above. troubleshoot tho PCB·LOGIC 
nssombly. If any incorrect voltage measure
ments were ob1·aln.ed above. proceed with the 
tollowlng otops 10 IJol_.e lhe clefeer. 

"" 
• 

0 
0 

• • m 
-----------· 

Flgure 2-5 Test Pornts LOelllion Diagram 

lP·l 
TP·2 
TP-3 
TP-4 
TP·S 

. . . . . .. . . . . . ......... . .. ..... . . . . .  -. . . . . . . . . .  -- .... . GROUND 

. . , , .......... , .................................... .-sv· DC TEST 
. . . . . . . . . . • . . . . • . . . . • • . .....•.........•......... +12VOCTEST 
. . . . • . . . • • • • • • . • • • • . • • • • • • • • • • • •  • t6V DC TEST (Non-Rogulaled) 
• • • • • • • •• • • • • • . • • • . . • • . •  ·2. 1 V DC TEST (Ea�y PrOduclion -3.3V) 
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h. Oloconnllci lh• s-,pln connector 117. 
Flgure&-1) ol lh• power 1ran11or111er .....,,oty 
from 1ne PCB-Power S<ipply With • OMM 
"' ...... ,.. the AC """"� aaon pins I and 3 of 
the �°' n.. AC � ..-Id be 
between 7 8 encl 9 4V AC AMS 

L Venly 11\at the AC ""lta,ge ectoM ptl\t 
211Kl3oflheoonn.eto•lt�7 eanc10•11 
AC RMS 

J. 11 ... uy Chai '"" AC vollage IC•Ofll Pins 
• and 6 of Che connoctot la Detween 1 S.3 and 
t8.7V AC RMS 

k. If tho AC volcage meuur@menta ara 
wl1hln th• 11>tdfled limlts, lroublNhooc 1ne 
PCS-P.,,_.. Supply It cno AC voftageo are not 
COfft<:L cht<:� or replace the powet 11ans
to<m9f, ON/OFF 1w1teh, wiring au""'l>JY 

' I 
, • • f . . 

NOTE: If THIS Pl.UG DIFF'EJIS FROM THE 
TYP£ EHCOUNTVlED, RER:R TO WIRING 
DIAGJIAM IN SECTION 5 FOR CORRECT PIN 
IDE.NTIFICATION. 

2.S MATTl!L INTELUVISION MAST!R 
COMPONENT TIIOUBLESHOOTINO OUIDL 
Thtll ou•o• .. O<CWldecl .. .,, •lo IOI IJOU
ahoo!Jng 1M MATT£l 1NTEl.LMSION MAS
TER COMPONE:HT Tha guide c:ontalns 1 
Chall ••t1no the pn>blems usually afhoctong 
Ille �I .. Coml>or*lt. lhe ca.-Ol lhe pt
le<m ano guldel•ne for COlfeCl•ng lhe pn>1>-
1em1 Tnla gul<M ""* Deen wrilttn with 11'\e 
DMumption 1ho1 the .seNiciJlg technician "*' 
11\e 1blll1y 10 lollow good elec!r011ice 1rouol• 
1noo1tng p'llCtlc:et and procedura. aapeclally 
with dlglllll loglc e"cuits ano MOS d•- II 
•• a1ao uaumed 1n.i1 tne servicing 111Chnlclan 
nu lhe aqulpm•nl, Q<lnls and tools raqulr.cl 10 
pro�r1� ••"'lo• the Mnte• Compof\ent 

Tl\e guide-· O<WOIOped ID allow 11\e MNleong 
1echnlelan 10 repair tile Master Compo,,.,,1 
tlllcotnlly Th• llr01causes118100 are ••lher Int 
moe1 common ea..- ol 1ne proo•em• 0< 
�u,. that can be corrected with the Ma11er 
Compon1n1 auembled. Alt4r gaonlng •�Pttl
enc. aervlelng 1ne MATTE1. lNTELllVISION 
MASTER COMPONENT. the &8N1c. IKhfll. 
clan ohoutu c.. e111e '° ider.tlly and 00<l'9C1 
pr� .,.,.._,, using Ille rrou1>1N11oOrlng 
� 



1. 

2. 

3. 

4. 

5. 

8. 

7, 

B. 

SUBSTITUTION SEQUENCE OF 

PLUG-IN ICs ON PCB-LOGIC 

&,nlbol No. Monuhc1u-·s Typt No. Func:Uon 

U2 RA� SYSTEM RAM 

U4 AY.J�900·1 STIC 

Ul CP-1610 CPU 

U9 R0-3-9502-011 PROGRAM ROM 

03 R0-3-9504-021 PROGRAM ROM 

us R0.3.&503-003 GRAPHICS ROM 

U6 A Y ..3-8914 SOUND lPSG) 

UIO AY-3.e91S COLOR 

•Alwtoy•u•ok�IC. 

• Alwwyl loll-p,_ pt'OCldur11 ond ptocaniotK f0t 
hondling MOS deYices. 

• Bt .,,. of con.ct IC oritntation ond pln 1,,,.,.1on. 

•Ch0119<onlv Ollt IC"' time ond re-In 111• known1"'0d 
IC until the faulty IC is found. 

..... No. 

(0098.()6301 

l0098-08401 

(0098-0620) 

(0098-0670) 

(0098.Q620) 

(0098-0570) 

(0098.()660) 

10098-0680) 



SYMPTOM $U$PfCT AEMEOY 

Sr\CM' Ol"I TV lwf'h or wC tfloot TIM TV chan nel IN! MUUf Cotl\OOMr'\ t S.l the nl VH F dl.,Mi h'l'l '\ Cb •td 
diliQN)Stfc- Mn C»ttern chann1I ult<tet swltcn da not.-. Maste< Co�l d\i.vltf **:tor 
...... , � to thll' Sf:lnC � . 

the Mat•r ComP<Jf'I0"1 l J J'Of t f'fr!ind . Eo<auAI "1• Mutt' �1'1'11 h eon • 
� t0 1 1 '1!JV AC 001-jt pow11 toutce 
W'lCI the ON/OF F i.wital Is Oft. 

TM 11n1enno tftoctot :vA tc:h J1 n n l •t 1n 5"1 \fl• ...... ttd'I tt) " G A.Me- oc r e!'t.oP 11 
"' 0AMI!'" (If" � c::J--hicriv•. - 1"'1. 

The COSl(l.al A F� .. i t n<K COtll'lootOCI Connecs 0 • CM>I• co ''ectly or • lt:Olac:L 
pcoplfly °' "dtftctl -.. •. 

Soldtr b rlcf9n or t'onl f"'I m1 1 1'ff'fa\l '"' 
c:aisl"O lhoru. 

• t 111 PK1 lo t SOldtr o rid.gs1. or toftign 
ma.uwi .i-' 111 Uw M.uu.1 Com�L 

The Modu l• t o. PC&LOGI C l t Oft· f �lw ' Co!1,_, • Jroiown-tOOd modul • tOf In 
DWtlltl w1lh tht modut.io1. Con'*1 thi1. 
AF Otblt. t0 1ht. IMtfWfl"1)CIOd tn(ldul•t0t 
•1'111 IOUl;h t.1'1• Cinat t� tt Wit <iOIW'I 
tht D< obic!n\. �ol oct 1'W modul1t0t • 

• Th• ft\OCWlltM vcc il M>T ..,v DC. ..,.to\lbtflihOCtt 11'1111� vcc: ltht... 

Tha + 1 7 V OC W C'Pv k O.m:tMI. .,. rou b&nh oo1 the • 12V OC svpol y- 9\Cf 
di1·uibutkm iynorm oo 1nc PC&Po.w1 
S 1JPJ1'V M)O PCB· lOGfC . 

Thi ' lnf'l • f(l(f'nt'. I fi # p&M11 1wll1:'1 - mt>t y ... '°''blathoot tr.. mff'nl:ltv tOf oporn, and 
b ( "' 11'Cl1'1lf. .-.. . 

0rtV•w9Jht JCfffft whf'I NO 
ftuh ot.IMH'Wtf.-00 tht iV 

TN STIC IC (U4J VCC jumpe-1 wher is. 
ai,cc.1...ctcd ftom the PC8·Pow.1 

.. Ft� U\e' lvMQll:f' w1,.._ 
SCrNJ\ � UV ,._, 5\lpplv. 
1whch •'-dttHtu.d. 

Thil Oock �lsc Ci ta.ilt Is not tunc.tl Ol'btl O- " T rbul�i....t'lorl t ll'W dota;, puJM t;lti;utt ud" no 
1hf folJcw�nv aa • "1id•li,,,... 

1 J SUb5tf�"'1t STIC IC IU4t wtih • kllO#O• 
Q<>OdlC. 

?l SUt>WMt the C.Olor IC tUIOJ wJth 1 
kl'l�".fC>Od IC. 

3l o.tck f« tht [oflowil]q '#Ofwgn on tht 
STIC IC (U4): ..., <O • +6.$,V DC. Pl• 
20 • .. ;r.tv oc. 

'4: Ct\f!dc for t-5\' PC on Pins. 13. 161nd 
17 ot u 10 !Color 1ct 

5t Ct"9d. fot � � �tu 1 .end 11 of 
U4 � Pi:n 1 OI U10, 

8} 01tdt. V. PCS..tOOIC cloctt ciuiw 
dn:uln for o.pmi Ind thocu. 

1} Olc:dt ca()IC.ltot\ Cl •nd C2 on IN 
PCS-LOGIC. 

8 1 Rl"O,ace CtYJtal X l on tlw PCB· L OGlC. 

� Dficf.Qtl. or foroigi\ mawial caut.i'rlg 
dtoru on lM PCB· LOGIC. 

· R •m ow en-y for �gn 1na111llilJ or '4ide• 
.,,.., .... 
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SYMPTOM 
G�tl'�WITH 
llooh-,,.oo tlw TV  
9Cf9lft .......... ""' ..... 
"""'"""°'°"--

lflCIOft.a . .. n .. or mi-'"' 
.,..... Pf«..,. or dteno:.-. 

llUIHCT 
no.. - cwtTiidft l1 lncomKUY I� 

&tUI """ ... * �t. 

The M M W �1 WUfdoi' iOCbt ia 
•tedtll't . 
Otf.ctl\11 tnt cwtridge. 
No dodt QUIMi °' incot-llC1 Podt ""'"' 
11 PCB•LOOIC IC V1 (CPU) Pl"' 31 Mcl 
38. 

'6VOC-..-

A O. f.cdn: p,t�n IC 611 IM PC8 · 
LDGIC. 

A eoto.1111 .... IC h; ditf91;t:17', 

'rbt .-Cl- LOOIC but COM:l'OI sjpll •• 
"°' �cxvr., when chedt.td •• "n• 
s.• and 6 of IC UI ICl'\JI. 

Sbki. l>rlt'oit• °" 'Ol'T'on fl\lftt' i .tt Cl&Alno 
�°'"' 

Orllf or "*• IC. •rt dl#wuvil on W 
PQl.LOOIC 

r,,. oc--· .. ..i-. 

6otd• btk• Of" lqnlgn "'lft .n.I 
ta�'ICI thOt'lt 

The m t C#1:1 !.t91 It a.it.a•"' · 

2-11 

REME DY 
lnw1 IN catt1icfvt conttely , 

Vhudy hDflCI IN. llCICbi ' °' t.11 DI�. 
lol.ttA M9Urill, .t c.. 

T 'V _. "'°"" can.rl dQll . 
•Chtdl tor 3.3V OC drop .cto11 ·pee-

l.OOIC MnM diode Cfl2, Ci'lt(:k tor +18V 
DC tt tht J vnc;tion o f PCS.. LOOIC "'1bton 
R1end A1&. Cl"tdc oim land 3 of 10 IJI 1 ror d oek ro,:• tnQUt. ff no "1out, fe1>1:1G1 
STIC IC U4 l on PCS-.LDGte. <>-d-
Clt3 Md Cl\<, On PC8-LOGIC - -
d lodit C1'S.. On PC&LOOIC dw*: u_.... 
ton 01Md02. It ICVll ""'- """" 
on """"' I and l bJ.t M QUtpu1 OI' Pl'" 1 
w. � tN �-°""'..,...._'U ""Ok. 
tte>t .. U11. 

*T f'CllubliHhoot +BV DC 1u pply •Id d1'it rfbu. 
' '°" Pl- th • 

.,.f'QUbtct.t.oot ttwl ptua..!n IC. i.W r111 tflt 
recomn-.ndtd � •t \ht OtQlflnlOQ 
01 tnl.t d\11tt. � h'IMftfon .,,.;i rlfm(l¥4' 
- · -

•Chtdl. &h. U\ltll tabM tot Md! tc., A O«>b 
M tWtth IQ. U-ll « U1$Qin '" dtt1� 
� w , .,,....int ao. U2. Ul. us. us. 
UO � tt'1it *' cwuidot.. lf a LOQJC 1 
1-t dl«I �mt plri 6 ol Ull. tlWft 
ttw D1uti6em laln ekfw"•dl•M l.113or 
UIL 

· u. .... '"' d ..... t ..... mode:, - .. , 
wppfy volt1119.1 for Ul (C'PU1 tlf'liCI U2 
iSYSTlM AAMI. 

•1n1e>eet l hft Muat �t PC lh • 11d 
Qrcu11:, f(M 10,.iun ""' t .. itf CH' .,,Id,, 
.,, , ,.,.,... 

•T"\ 0-SV$TEM LOGtC ud"9 trw llTE 
101 �l� c.t, RCJC.:. PC8 l.OGIC 
IC.• ,.,..Hd. Re-operlOl'l'ft � �"° 
.... to .wfty CM hililCI IC...,_, of rt.. 
""""' oi ........ .,. can.d Oy PC:a-.lOOtC 
10. U1. U4. U5 . V1 ond UIL 

• Chit<* .,, f'o•r &,,ppfy �on bom 
,.,. PCe-LO<llC Mcl� -y. 

• 1mpea1 � PCB-LOGIC ror fOlfei tf'I tt11Jt.i;I_. 
or .oktlit br1� 
t tV MoVwr nrv4dge , 



SYMPTOM SOSPEC'r AEME: OY 

Ob tar'tlld TV pleturt lnuitf•� 'from • nc "'>v oPf'illl-ng t• .. • 9Nltd1 � telnMon end M•Jter tom� 
YhJon uansmlne:t. Mhl 10 tM-otn.r �:I� d1 .. 

oonnK.t thl StU!nnl wirt from th• 
lll'l UM'\l\ t «Wttch � -

The tllst MtuO ts f ncorrOCt. Ohedc: all tel"1siori controlt, ched 1 1\ US\ 
co� d'ladt for -ipHMen1 b*lwtren 
,,_TV VHF �,.I�..._, tht 
Muu-r Comoorlcir!t c:htnl"fl w lector. 

STIC IC {U4) Of Coklf IC tu 10 1 on PC� 
LOGIC 1, dtl.,r:tl"Y• , 

· a.de lf'*M IC. utincl W wbtdwtlon 
n'lt.thod. 

0.1..U.. mowmo• on"'° PCB-LOGI C '" Connect a kflovm-oood fNXl'ul•t Of i fl CN ,.f. 
lcl whh the-modul•tor. Connea tho Rf 
c.aible lO tt. kn0wn'9')0d modut•tor and 
tout:h th• ,......, nlOdUl"to' cptt. �thn, 
' ' '""' vrobi.m f;i•..-.. rllfPi... I.ho ITICldv.lator. 

SO ie* brldot • or fo. tt'i 9f'I mat..-1•1• C1Utlft9 • Rtm ow tftV W> lder tJric19tt. OI fo re-lgin 
' "°"' · n'Wl•t i• 

No Sound Ida.it• tnd 
vldtoOIQ 

TV �me Ulmlld doiwn. Oiedc d'lt TV V'(lfUfft9 Wttl1'\9. 

Soun(I IC tv6 ) l)tl PC B ··lOOIC it deJ..r:t l'W.. • (::N.elc 1)6 bV • •n1uJ 1vtM 1 IC with • Jc � -
aood S...nd IC . 

Thi modul•tor on th• f'C&.LOG IC is • F!fst ahtdl rht 11.)(flo ln,put lnd Oii \ha 
Oef.ct>r... nw:>OuttltOI tor M9\91. If """*" I� �l.. 

conn.ct a \(TIQIN� modu.lalQI tn 
pwsllel wtd'i the �ttor. Conn.ct the 
Af � to the known"90(ld modt.llstor 
•ftd touen IN: MO madi.Ji_,Of MiU:t. to-
.,th ... Rnin tho' PC3•LOGIC .'Id rtmt1 
the dl�c tftt. tf tht JOtr.d ls OK. 
rt.plACI tN modul&tOr. 

O•fe<:tlw ..r.o dbcnu. COl7\POl\MU an · TroublKhoot h -..dl o d rwlu on W 
l'CIM.OGIC. PC8· 1.0(;tC. 

Sok.I..- br i dvn o.r f oNtlgn m11 1 er;..1 QUtlng · Ft � lb'I\' tatdot bt li! lOdfot lorilQtl 
V.om. t'IUt t" itlt . 

HM'CI Con''°'"'"° n. H�nd tonuon•r h ckftociiwt. •Sf.lbftitut• • lilnown11QOO Hind Control'-
molfunc:tlom for ttt. tUIPK� Hand Conttollor Md 

ps'lotm rtw 1-tand Cornrof!Jir U!fl . 
Tht Sound I C iU8) U dt-ftc:lrlt on PCS. 
LOGIC. 

· �t• • 1'nown1!(>0d'U6.. 

1lw 9 ftt1 connect or ff'O'f'\ 0- H lod � • <;htdc !h• 0 Pin �°' tnd ..od ttld 
trOtltt' or ISSOdl'tod tr llClltt .,. cWfecc !w. """' on PCB· LOOIC. 

Othtt PCB· t.OGtC I OI"" a.fecctv. . ·w1i� ttwt 1Ubl1J Wtton ml.thod . d** 
1() 1.)4, V2. Ul, 08 •nd U3. II _.., .. 
h:«\d control tut Plttotn PUmbeir1 � 
�·" 1r. wt'l4t.A Md none ot ltw Pt'tviOU$ 
NOS oorrt<UI lht PfObl•M. NQlaol IC U12 
on the PC&-LOG IC. I( chit doff not COtfe.ct \he orobl•m. ni:pttq IC Vl 1 . 

2-12 



SYMPTOM $V$PE<:T Rt'MlOY 

lht P'cturf �ly .oo • T M tut a 1 uld111 it c:ltftCV'Yt . Trv on <nhff « nriclve

. 

Alt0 chedt tJt-
btri d\u<r1a 't'I �k MMW Compan.t\&e&11.1l1Jg11 JOdc.C, 
lost. 

(),,.. °' tf!Ofe; �.fn 1C.. .,.. dtfeatw. "UMng thlt rtcorNTMnd«f 1vt>ltlt1Jt1on 
..aflU*l l tlit. LNick tl'I* pl!Jgo• I A I Cs.. 

Tb. PCB·LO GIC 1utl iwh.ch Ii u.toc d¥t. " Ched; tN tl'Mt SIM\Ch . 

Tht PC8-LOOIC Po w. r Ri bbon 001• 1• " Otcdt t� Powt- r fl t bbon � ' fOll 
dcfccr.lw .. bfM k•91, l:M*ll. •tc.. 

Tiw PC B · LOGIC Crv.t-tJ • X1 It «kl.ct!,,. , • er.a 11'• crytl tl I.I v GENT I. Y t•1'lplng 
11 and o�vrn 11 1M picwse. 

Foreign mntori'lll � C4V$i ng a $hQ1 1 , "In� IN: M.tJlttl 00ml)C)nClnt fof tor•i;n 
mil�•l 1 . 

Pfcn.tr• *=!ten hcer.t�Q ()ow or more of th• rifuo-k\ tC.. art 
1,1ftfGCli'l't, 

·thin; the fol lowinv seouencz, .ffOfKlt ;N 
to!lowinQ IClt.lilf'ID t:nt wbsritudon ""''bod: 
'" (CPIJI, u• l$TICI. In (SYST£M 
AAMI. U9 (SYSTE"1 ROMI""' U3 IPRO. 
G R .. M ROM I. 

'flw Wt anridi)I U "9ftct1 Yt, T rv .-.otNI caru k:IQtt. 
The MtS\* CQrni»nent Off'fT id Qll sodl.•t 
ts dt!feetift. 

lnfPfC't the \lWtri dQlll JOCJ<.ct tor bont P'nt , 
torolQn ma t••W., 11c. 

f»CS-LOGIC d\1W1nt1I selte-
1or awiteh don not ot*'flt 

The switch ;, defective. • Ropait or l'fpl'" &hi n-Atc:ti a r�I'*'--

«wrec:u.,,. 
TN mocfuJator It d�tcctl� . ' Check lhe modut1to1 qn the PC9·LOGIC. 

'The pfcwrt Nil ll'lit � Ti-.. TV eonuoi• 11• �l wtono,. Chclc till TV oontrolJ .• 
<COtoo QI l"IO OQ(ot _ 

TN :. ii conntetiOM- "' mU::IAO PoOt Q� 11 11 tft.t CC)(q..c:tK»nS. 
0Jt1tacl. 

'i1w crV'U• tx 11 it1t tMwtonQ tr•Ql.MlnCY. · � r N rr .,.. tncv •t PC S · LOG1c ic 
U4 {STIC> Pill 16. It shouid be 3".579,545 
J t OO  Hi. AdfU&t tN. h�1q by td1ust--
• no tno- Yarlabrc �.ped\0 1 �C2>. 

STIC IC �LM t Of Cot or IC (U 1 0 ) i.t 
d:•l�lv• , 

• °'6<k U' ..-id U I O uJlni 1hf.1ublln.t1.l6n 
mtd\Od. 

Sold•, brtdgitl or fott:fgn rn.terl•I caud"g 
• oho<t. ' R"'m ovt ""I toldf,r bridges Ot fO!'*i;n 

materi 1I. 

• A1qul1ttt db.Msembly of M""' Comooncnt to eHc:a. rtoafr. 
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SECTION 3 

DISASSEMBLY 

3.1 GENERAL Before d1ausem1>1y or the 
Muter ComPQnent.. �onn IM testing p•o
C<Klures dlll•llod Jn �•Ion 2 to do!e<mlno Iha 
most likely cause of the rmi1tuncalOI\. Dis· 
&$Mmble the Mut0< Component only lo the 
ext...,! n-..iy 10 accotnp>lsll repaor11 

3.2 The lollowlng paregrapl\S provide 
p1oc:oduros fol oomptolo dlsassem�y ot the 
Mute< Component Moalry the p1oee<lure11 as 
necaaarv lo aocornmodata th& eX1en1 ot d•'4' 
assambly requl1od. Olsusembly procedures 
are koyod 10 tile ••PIOdad vlow llluorratlons In 
Section 6 (Pago 6-31. 

MAKE SURE THAT THE MASTER COMPO· 
NENT IS UNPLUGGED FROM THE POWER 
SOURCE BEFORE OISASSEMBL Y. REMOVE 
THE CARTRIDGE FROM TttE SOCKET AND 
DISCONNECT THE AF CABLE FROM THt 
MODULATOR OUTPUT JACK. 

NOTE 

Dbuumblo lll• Mlbte< Comi>0nent In a�n. 
well..fllum1n11ed UN 

3.3 DISASSEMBLY OF CONSOLE AS
SEMBLY. Reier lo Flfl"r& &-1 !Page 6-3) and 

disassemble the console anembly u tolloWS' 

e. Romovo 1lx Ph1illps-head scrows (11 
•ec11rlng top housing &•sombly (8) 10 bottom 
housing aasambly (21 ). A•o\d damagmg tho 
HA.no Co1"11tOlltrttJ w'han turnl/\g Ole M·aster 
Componen1 ovor 'o ••move the scrlfJVJ6.. 

b. Remove power ON/OFF knob 14) 
lrom lop housing 18) by gently pulling cap 
upwar<l 

c.. Lm top housi"iJ (8) off bonom hou$

lng assembly Slide hand controUers (111 
throu9h apenlng1 In lop housing. 

3·1 

d.. It tJ not necessary to remove Inlay• 
(2.31. turtner (5). reset button (61 or spring (7) 
from too h<>tnfog (81 unless replac.amenl ls 
tOQUtted 

t. Remove sl• ..:rews !9) securl"iJ !ray 
1101 to bonom houoJng assembly and remove 
11ay Keep lh• 1r-a·v screws seoaG11ed from 1ne 
nouttng serewa because they are different 
•�zos 

t. Cnrolully dlKonnec1 th& $-pin rtbtxm 
cabl9 J42, Flgure 11-J) and 2-pin connec101 (681 
rrom the power supply boord assornbly (14, 
Figure 6-1), 

g.. Liit tl>e IOQIC t>oatct usembly (t21 
straight up out ol the bonom nouslng assembly 
Carctru11y d'sconnect ;he haoc:J controtlor 
... ombl� (Ill irom Ille log!chOard ossembty, 
noting PQSit1on of ha.ncl c-ontrollar conn.ecton 
end' rouhng of c-aO'es tor proper ruuembty 

h. Disconnect lhe $-pin COl\ntet0< ( t 7) 
hom !he power supply board usembly (1•) 

L Remove lwo sere� (13) socurl"iJ lhe 
power tupply board usembty (14) to tho bol
rom l'lauslng assembly. Remove tne power 
1upply bonrd asffmbly and i0$ulalo1 (15). 

f. Rtmove rour acrews (16) aecurtng 
tranarormertswltch assembly 10 bottom hou1-
1n11 •••embly Note rouling ot wiring tor proper 
reaaaambly, «"d remove tranaforme1/s-w1tch 
auombly. Do not separate uanslonnar ( t9). 
switch (18) and connector ( 17) unless replaC&· 
monl ot compooonl I$ necessity (refer to 
S..Ctlon 4) 

3-4. DtSASSEMBl Y OF HANO CON
TROU.ERS. A•htr to Seclloo 4-2 (Of dlsa1,• 
"""'blY Ind eomponenl reP1acemen1 1nstnic:-
1lon1 on Hand Controllers. 



DISASSEMBLY NOTES 



SECTION 4 
REPAIR, REPLACEMENT AND ADJUSTMENT 

• 1 OOIERAL. TM tolkn<t"9 
paragraphs provtdil ptoc.dures '°' 
t•t:*flnQ CHtect ....... •?tlmbl .... te· 
oU.Clng o.iec11 .. COtnpoN<llS. •no 
o.rlorm1n; cJrcu1t &dl\IStnwntJ: 

•.2 HllND CONTROLLER$, 

IMPORTANT: Mal<t ..,,. lot· 
elgn materl•I • • •  dlrt. du.l. ek.., dOtt 
not c<Hne In contacl with the circuit 
m1trta or other p{asUc parts. 
Unptu; Mailer Component from 
power 1ource. Oltconnecl 1w1lch 

boa c.bi.. 

•· OfHtMmbty. T u'n lhe 
Hind Con1101i.r upsiCM oown 0<1 1 
fl11 aurtece anc hold fl firmly Us• a 
Ph•fl•PS·noad tcre�· drtvor to re
MOve tht • tcrew-t Aamow0011on• 
sc:rewa 11r11 Sot all -4 screws aside 
1n a ute place Reier to F'gur• , .. t 

tM>to-

.... 

I 
• 

! 
. ........ ' 

I 
Agure 4-2 

,_..,.. 
....... 

-



11 Whllo hOldlng the top and bottom 
-Inga together, tum t... Hand Controllet 
right okle up S.t It bac:ll on a �t turf- (S.. 
Figure •-3) 

Figure 4-3 

21 Ct/olully lilt Ille lop oll and sol It 
allde Hold lhe number -•ypad and the Gold 
Olrectlonat Ol9c: '" !>'- with one hand 

a1 - lhe Golo Olrecuonat Ouc: 
'"" Sprit19 

4) AAMnove the Action 8'mont from 

botl> lidee 

I) llama.e the motlc ahlold and the 
circuit metrl• rrom Ille tower houalng. (See 
Figure 4·2.) 

8) Romovo tho coble lrom lhe lowor 
hou1lng by lllllng Ule cable strain relief upend 
out of the houalng Pry up the CAblo connec1ot 
bloc• trom 111 mount In the housing. CAUTION: 
a. cartful no1 10 toueh or bend the mew 
pt0nga. IS.. Figures <&-4 and <l-6) 

7) If bottom housing l\aa I rtJad Np 
f)tOUflCI 11\e dlrwclfonet dr9c guidepolt. rwpi.ce 
the boft- bOUllng 

Figure 4-4 

Figure 4-5 



b. Componen1 Replacement and 
Ro-bty. 

1) Place the replecement ceble 
auembly In the tower housing aa shown In 
Flgure •� and .i-5. 

2) Make sure the replacement clrcull 
matrix 11 correctly folded as &hown In Flgure 
•-11 below. 

Figure � 

0 0 0  
o c o  
o u o  
0 0 0  

_,,_, 

() 

Apply fo.m tape 1260!Hl159) to circuit mairlx 
u reQulrod Refer to Ftgure 4-7. lnttlll the cir· 
cull matrix as shown In Figure 4·2 eno mel<e 
•ure 11 flu "'"Illy """' the top and oottom 
Po&1•. 
Fo.m tape Is to be applied diroclly to tho toldod 
circuit matrl><. Tape Is 10 bO captured between 
malrl• and domed legend. and pressed 10 
&ecure lls posllion. Reier 10 Figure 4·7. 

CAUTION: AVOID EXCESSIVE 
FOLDING OR HANDLING OF THE 
CIRCUIT MA TRIX. 

Figure 4-7 Foam Tape Replacement 



3)  lnatall the stalfc shield c>ver the 
folded circuit maJrlx. ma-Ing su'1l lho Posts go 
through both aol$ of holes (shield and matrix). 
Refer 10 Flgure •-2. Hold the matrix and shield 
In place with llnge<a. 

4) Install Iha keypad over lhe matrix 
OIQd static shield. Again make sure both posts 
90 through keypad holes. 

S )  Che<:k 1"81 the components are 
corre<:tly installed. Place the wast>or under the 
top 1eyer or the elrcuJl matrix and over the 
directional di$C oost as .shown tn Fi_gure 4-2� 

8) Press acoon buttons firmly ;n posl
fion. The Kalioped edge should be on the 
BOTTOM, FACING INWARD. The buttons will 
only Ill one way Rof<>r to Figure 4-8 below. 

figure 4-8 

7) Mount the sprlng and Direc1lona1 
Disc. Reier 10 Figure 4·2. 

8) Before relnstalnng the top housing. 
make sure the clrcult matrix and keypad are 
se<:urety In place so that the top ano bottom 
holes fl1 over the small brown POSt.s. See Floure 
·•-9. 

Figure 4-9 

9) lnslall lho top housing. Hotd the top 
and bottom securoly togelher whlle you 1urn 
the Ha:nd Controller OY&r. Replace the 4 serewt. 
TOP SCREWS FIRST. Tighten unlll nrmty In 
place. This fs lrpoor1an1 to make all tf'l.e circuit 
connections. DO NOT OVERTIGHTEN 

10) Connoc1 tho Hand Controller to" 
working MIC and using lhe MTE-201 Test 
Cartridge, check for proper operation 



4.3, LOGIC BOARD ASSEMBLY. 

111 Reier IO Fogllfe 4-tO C.relully 
""*""'• ano ,.,..,... IOgic bo9rd anlelcn 
HOTf; WHEH UNSOUlEfllNG THE SHlllOS. 
81! IUllE THAT EXCESS SOLDER DOU HOT 
CAUSI! ANY SHORTS ON me LOGIC 
BOARD COMPONENTS AND TRACES, 

(2) lnepect elrcu11 board tor evld•nco 
of broken or peeling cireull l••c•t 

(31 tn�pGel compono1111 on circuit 
bOard lor evloence or CllarTing. awolllng. •re· 
Ing O< lil10!11ng 

1•1 ·- COl'noctort '"' ...... .,,.... 
ken or "'<Utl>g C'Onneao< "'"* 

(51 Makesura 1111 fOCl\8' moun1ec1 ICt 
attluQy-11C1inaocl<e<s i.u, • ..,,.,,,.,,_, 
lllnkl on re. u 1 U2 and U.J ara -uf91V t!QCheo 
Co Ille IC. 

(I) lnapoct all jumper wlrH 101 ovi• 

dene1 Ot 0Utfl00 Or lrayed lnsufnllon MQl(8 
•uro all lumper wl,..s are secv101y sold&rod 10 
C:l'1:lttt bMtd 

C1) M1�1 sure 11\11 conne.:10< JS •• 
--=u'el)' attached to wu-e 

4.4 POWER SUPPLY BOARD ASSEMlll.Y, 

(IJ In� clrcult board IOt ... '*
ol O<Olt ... Of -hng O<CUJI traces 

(21 ,_, .,.,.,._.. "" Cll"Cllll 
llOard IO< .. � of Cftarnog. Swelling arcing 
or anort1ng 

(SI ln1peo1 conneclors lor bent, brc>
k.en o• rnlsRlno connecror pins 

(4) M1k1 eure l>eatatn�a are 1&cu101y 
anacnlld to vott•ge rt1Quta1ors U• ano U2 

(5) Make tunr that •dhosiYe notOlno 
CAJ>KILOtt Ct and C2 lt1 pasr11on n.1 nor 
._,.IAKI 

4-5. REPAIR. Repair lhe l.Aas101 Compc>
nenl In occoui.nce wlm the IOl'-1119 
P<oceclvr .. 

•• Tranalorme< On/OH Swilcl1 A-Illy 
Rep.1lr. R1114lr of 1ne tr1nstormtll' ontolf 1wl!on 
essemblV conaJ111 of ropfo.cinQ ollner lho 
swllch Or tho tran1torm&r. 

(II Rol&r lo Fogure 4·11 lor proper 
wire COior Ind connecuons. 

(21 Replace eny 1n1nst0<..,..,. with 
OatnllgOd W1te IMUltllon 

(S) Ree>141ce delectl\'e On/On 1W1tc11 
u!llldng a IOw -•"'51• ooldw>ng Iron 

METALLIC FINISH 

BL.ACK SHIELD 
Figure 4-10 All llbo 

must be soldered 
Ind blocl< peint must 
be - lO Oblaln 
• 0- - COflnecl>Ott 



........ 

.. ,... I .. ....... '-f� .. l a IU .._.  ___ _,t'll 111111. 

• 

... __ ·-

Flgure 4-1 1 Ttanslorme< ON/OFF Swlleh Wiring Asseml>ly 

b. Ptlnltd Circuit 8oatc1 Re,..lr. The 
rollowlng gonorol procedures and preceutlons 
1pply to rvpalr or prlnle<l clrcull bolrdt 

(II M41ny Of tne ln10g1ated circuit. 
conUJMd on ttwo printed c.ltcu•t -ult 111 of 
l.IOS COftltrucilon which .,. Mally dameged 
from tta11c oitehl•Q4 To prevent d"""'ll• due 
IO siatoc di.chl<ve. the tollow'ing precautions 
t/IOuld be -.......t 

•) A• ....rung ..,11.,... mull "" irt 
ground potonti.t. 

b) UH a low wauege (25 to �O wstt) 
grounded tip eolderlng Iron, 

c) "-" penonnel thould fair• 
_..,,. antlolltllc ,,,_,aon. s!ICll as IM 
-11ne ot ground ,,,.,... 

(2) Suppon the circul1 board IO lhllt It 
will no1 move or cause tile solde<lng !ton to 
s!Tlke 011'4< c:omPQMnlS. 

()) lnttall MW cornpoMnlS In the 
same _.,Ion .. lhey -re ....,.,.,.., 

("I lnl!>KI and IMI all tMOlderad 
connec:tlOnl 

(II Uae deeolderlng equlpm90t, IUCh 
es e 101dor vacuum. when unsoldeting 
cornpcnentt.. 

Cl) Uae a heat elnk on seml-conclucior 
leads when toldefing or unaolderlng In IM 
araa 



(7) Aomove excess solder. solder 
splaner end rosin splatter after repairs are 
compleied 

(8) Aemave socket mounted ICs by 
cerelully prying out ot socket wllh a small 
screwdriver 

(9) Install soc�et mounted ICs by 
oendlng IC pins ln:o posftlonoversoc�elholes. 
a.r.d applylng firm. even pros.sure to IC. 

(10) Repl&ce J�mperwires wiln wire of 
the same gaga.. 

(11) Re1nstoll logtc board shields as 
1111.lStrat&O ln Figure 4· 10. 

4-6. REPLACEMENT. 

e. Aoploc-0 nll co•r1ponents and assem
bhes which .are damaged beyond repair, 

b. lnstaJI now neatslnks on voltage �u
l.11lots 1n accordance wllh S)fktagra-ph 4 ... 6.d. 

c.. '"stall nealsinJcs on l'\ew IC. U1.  U2 
and U4 11"1 accordance with paragraph .t-0.e. 

d. Rogul•lor/Hoal1lnk Auembly Re· 
placement lnttsll voltage regulators on he�t .. 
sln�s as lotlows (PCB·POWER SUPPLY). 

( 1 I Remove defecllve regulator from 
flU81$ttlk by tEtn•Ov1n9 e.yG:JOI or $0rew. Pry 
r1efect1Ye regulator ofl. 

(2) Clean dried thermal c-0mpound off 
of ht>81$lnk, 

(3) Apply an even coat of general pur .. 
POS& 1rie-rmal compound on contacl &urfaee ol 
reguteto<. 

(4) Position rc9u101or In ptaoe on old 
healslnk. Secure regutetor 10 heat•lnk with a 
suibtble screw and nut. Regulator must be 
secuted 11ghtly to hears1nk aurface 10 insure 
maximum heat transfer. 

4-7 

e. fnlegraled Clrcull Heatslnt Repi.ce
menl lnstaJI Integrated citcull heatslnks on 
tCs U 1, U2 and U4 as loffows (LOGIC BOAROJ: 

(1) Remove tlealslnk from dofecUve 
IC by prying ofl Apollcallon ol heat lrom neat 
gun may b6 reca.u1red to remo1;0 he.atsink. 

(2) Remove Orle<I thermal bonding 
compound from fleatslnk. INOTE! May hove to 
heal h&ats;nk 10 remove.) 

(3) Apply an even coat of thermally 
conductive OPo><Y on IC 

(4) Place l\eatslnk on IC and apply 
•utJlelent pressure to ensure bond•ng. 

4.8 ADJUSTMENTS. 

a. Master Clock AdJu•lment. 

{1) Connect a froque.ncy c:ountet wJth 
a high Input lmpedancn to pin 10 <>I J1 (cnr
llldge fack) and ground or prn 15 of IC U10and 
ground. 

(2) Adfust C2 (variable ca.pacJtor) so 
lhe frequency counter Indicates 3 SZ3fad5 MH.t 
± tOO Hz. 

b. Sound Bun AdJu1tm1:nt. 

(1) With tne volume on the 1e1evlsion 
adjusted for no,-maf Jls1anlng level, no .sync 
buzz. sriou1a oo riearu� 

(2) ff a bun: f$ heard. ad)u�t the sound 
Coll on the RF modulator for minimum buzz. 
CAUTION: Use care not to damage the core ol 
the sound coll 

(3) If the buzz cannot be re<fuced to a 
-.llifactory level, replaoe the modulator 
(2609-4689). 

SOU.NO Top V1et. 

.. . 

UM1211$.. , 

Vl,_0 

AF Modulator 
(2609-4689) 



SECTION 5 

ASSEMBLY 

5-1. GEl4ERAL. The following paragrapl\s 
provide procedures for essembly of l'1e Master 
Componen1. Assembly procedures a1e �eyed 
to the exploded vioW11 in Section 6. 

5-2. ASSEM8L Y OF CONSOLE ASSEM-
8L V. Reier to l'igure 6-1 (Page 6-3) and 
8$$8m1>1e lhe console assembly as follows: 

e. 1r disassembled, reassemble trans
torrner (19), $Wllth (18), connector (17) and 
a$$0cialed wiring In accordance wllh Figure 
4-11 and Wlrlng Diagram (Flguro 5-2). 

b. lns1all ttanstormer/swltcil assembly 
In bonom nouslng (21), Roule wiring ea noted 
durlng disassembly. Secure assembly In place 
wilh lour screws (16). 

c. Install insulator ( ISJ In bollom hOIJs
lng, ln$lall POB·Powet Supply ( 14) on Insulator 
In bollom nou:slng assembly. Secure PCB 
Power Supply lo bo1tom houaing wilh lwo 
ocrews !13J. 

Cl. Connec1 the s�pln connector ("17) 
from the 1ransforme-r/swi:ch as.sembly to the 
PCB Power Supply ( 14) as llluSlralad In Figures 
5-1 and 5-2. 

e. Connect the hand controller assom� 

l>IT8S (11 I eeble connector to Iha PCB Logic 
(12) as lllustrat8<1 In Figures s-1 and 5·2. Route 
hand conttollat cables In bollom housing 
assembly (21 J es noted durtng diSBSSGmbly. 
Place the PCB Logic In bOUom housing 
8SS6mbly. 

t. Caretully eonn&ci the 5-pln rlbbOn 
cable (42, Figure 6-31 and 2·pln connec1or (58) 
from lhe PCB Logic (12. Flgu•e6-1) to 11'1e PCB 
Power Supply (14) as lllus1ra1ed In FigureaS-1 
and S-2. 

g. lns1aJI 1roy ( 101 In bonom nou$1ng 
assembly (21 l ond secure tn place wlln six 

screws (9). 

h. If temovad. Install spring (71. reset 
button (6) and lulener (5) on top houslng 
assembly (BJ. 

I. Slide nand con Ironer •ssembll� ( 11) 
1hrougn openings in lop housing assembly (8). 
1ns1au top housing assembly on bonom nou ... 
Ing 8$$8mbly (21). 

f. Install gl&mour cap (ON/OFF knob). 
Pross firmly rn10 piece. 

k. Carefully lnvett co11sole assembly 
and secure top housing assembly (BJ 10 bol1om 
houalng assombly (21) wllh six screws ( 1). 

a.nll �Cl1-
�·" -""'Jll'O«-'llOl.U• �0-

(PCB LOGIC) 

(TRAY) 

Flgure 5-1 Connector Installation Diagram 

6-1 
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SECTION 6 

PARTS LIST 

6-1. HOW TO USE THE PARTS LIST. 

L PARTS IN SHADED AREA AND 
MARKED WITH&HAVE SPECIAL CHARAC
TERISTICS TO MAINTAIN THE SAFETY PER
FORMANCE OF THIS UNIT. WHEN REPLAC
ING ANY OF THESE PARTS, BE SURE TO 
USE ONLY THOSE SPECIFIED PARTS. 

b. Locate the de&lr..i part on Figures 6· 1 
thtough &-4 and note ll>t numerical ln<ax num-
1!4r or rolo•once <loslgnator ol Iha part, as 
applloable 

c.. Ano the ln<loeJC number or retrenoe 
deSignator In 1he a....a.red detalktd parts 
Index. 

d. Order ni�monl patts t>y pat1 
11umt>et wllh complelt detcr'lptlon from Mana• 
Electronics Parts Depattment. 

NOTE 
EQUIVALENT COMMERCIAL ITEMS MAY BE 
SUBSTITIJTED FOR MATTEl. COMPONENTS 
WHICH HAVE AN ASTElllSK (") FOUOWING 
THEIR PART NUMBER. 

6-2. Dl!T AILED PARTS LIST. Replaceable 
Ql\rl$ and auemblles lor Ille Moltel lnlelllvlsfon 
Master Componenl ora flfutltalltd In Figures 
&-1 through &-4 and 1ndenllfied oy Index num
ber In the anocleted cfotolled pari. fists. 

8-3. ABBREVIATIONS. Abbreviations used In lhis parts HSI Include. 

Symbol/AbbrevlaUon 

AR 

ASSY 

* 

IN 

K 

NHA 
11 
•f 
pF 

REF 

v 

w 

WIW 

Dollnillon 

Aa required 

AaMmbly 
Commercial ilorns may be aubslltule<I lor 
prooedlng part number 

Inch 

Thou1and 
Noxt higher auembly 

Ohm 

Micro·farada 

Plcolarads 

Roferenoe Item: quantily lncflceled In flral 
oppearanoe 

VOii$ 
Wtll 

Wlro Wound 

11-1 
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Flg.& 
Index No. 

6-1· 
·l 

·2 
-3 
-4 
·6 
.a 
.1 
.a 
.9 
.10 
·I I  

·12 
• 13 
• 14 
.15 
-16 

·17 
·18 

·19 
.2Q 
..:it 

PartNumbe< 

0405-0832' 

26()9,9719 
2609-4529 
2609--4519 
2609-2139 

0405-0582 

2609·2129 
2609-4269 
2609$69 
0406-0802' 
2609·2149 
2809-9059 

� 
0405-0822 " 

o..crlptlon QTY 

CONSOLE ASSY • • . • • • • . • • • • • • • • • • • • • • • • • • •  REF 
SCREW, a�1s x 314 in. . . . . . . • . . . . • . . . . • . . . . 6 
HOUSING ASSY, T0p • . . . . . . • • . • . • • • .  , . • • . 1 

INLAY, Plaln • • . • • • • • • • • • • • • • • • • • • • • • • . 1 

INLAY. Control . . . . .  ' . . .. . . . . . . . .. . . .. . . 

GLAMOUR CAP ION/OFF KN08) • . • •  • . • • •  

FAS'ToNER. Pu"1nul. . • • . . . . • . . . . • . • . . • •  

BUTTON. R1:111t . • . . . . . • . . . . . . . . . . . . . . . .  

SPRING. Re.t button • • • • . . • • • • • • • . • • • • •  
HOUSING. Top , • , , . . . . . . . . . . . .  , . . • . . . .  

SCREW, 8-18 x 3/4 in . .• . . . . . . . . . � . . , . .  4 , , ,  

TAA Y . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  

1 

1 

1 
1 
I 
1 
6 
1 
2 

I 
2 
1 

1 
4 
1 
1 

I 

4 
, 

PARTS IN �EO,HlfAlAND MARKEDWITH�HAVE SPECIAL CHARACTERISTICS 
TO MAINTAIN THE SAFETY PERFORMANCE OF THIS UNIT. WHEN REPLACING ANY 
OF THESE PARTS. BE SURE TO USE ONLY THOSE SPECIFIED PARTS. 
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MISSING PARTS LISTI 



MISSING FIGURE 6-31 



Fig. & 
Ind .. No. 

.a 
·1 
.a 
.g 
· 10 
· 1 1  
• 12 
·13 
·14 
.15 
·16 
.17 
·18 
·19 
·20 

·21 
·22 
·23 
-24 
.25 
·26 
·21 
-28 
·29 
.JO 
-31 

2609-8169 

26094479 
260944a9 
2609.&769 
0096.0070• 
0085· 1 500. 

0098-0690 
0098-0570 
0098-0640 
0098-0SJO 
0099.1000· 
0095-0781 .  
00984110" 
0086-0426" 
0099.1050" 
0099·1140 
()()85.()007" 
0095-0961" 
0098·1100" 
0099-1350 
0095.()()22• 
0086-0426" 
0008-2640" 
0095-0541' 

0095-0501" 
0099-1360 
0098-0520 
2609·9399 
0098-0670 
0098-2600" 
()()98.2520' 

0098-2120" 

0095-0650' 
26()9-4689 

Oesaiptlon QTY 

LOGIC BOARD ASSY (see Fi!llJre 6-1 REF 
for NHAI 

RF SHIELD. Top . .  • . • • • • . • • • • . • • • . • • • • • • • 1 
RF SHIELO. Bottom . .  , • , •. _ ,  . . . •  , ,  , , • , , . , t 

PLUG, 9'!>1" (P4A, P4B) • . . • • • • . • • .. .. • . . . . 2 
CAPACITOR. 0.0l»F (C34 through C39l . • • • • • 6 
CAPACITOR, O.lJ<F. 25V. :20% (C3. C4. 
C6 through C21. C23 thro.igh C26. C29. 
C32) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 
INTEGRATED CIRCUIT (U7. US. U12) . • • • . .  • 3 
INTEGRATED CIRCUIT (U5) . • • • • • . . • • • . . •  

INTEGRATEDCIRCUIT(U4) • . . • . • . . • • • . • •  I 
INTEGRATED CIRCUIT (U21 • • .. • . • • • • • . • • I 
DIODE. 1N4001 ICRl, CR6, CR7) • • • . . • • • • • • 3 
RESISTOR. 1K, 1f4W, 1S1' (RS, R 171 . • • • . . . .  2 
INTEGRATED ClRCUrT. 7407 (Ull) . . • • • . . • 1 
DIODE, Zener l OV (CRSJ . . • • • . . • • • . . • • • . • • 1 
DIODE, 1N41'"3 !CR3, CR4. CR8) • . . . . ..  • . . • 3 
SWITC!i. Momen<ary tonll<l (Sl) • . . • • • • • . . . . 1 
CAPACITOR. 1.0.F. 20V, t20% IC261 • • • • . . • • 1 
RESISTOR, 5.6K, 1/4W, '5'4 (R4, R13, R18) • • 3 
TRANSISTOR. 2N3906 (01. 02l . • • . . • • • . . . • 2 
FERFllTE BEAD IL1. L2) • . •  • •  . • •  • •  . • • •  • • • • 2 
RESISTOR, 10K, 1f4W, %5'll\ (R16) . . . . . . . . . . .  1 
DIODE. Zenor 3.JV (CR2) . . . . .  . . • • . . • . • . . . • I 
INTEGRATED CIRCUIT, 74t.S86 (U17) • • • . •  , 1 

RESISTOR. lOOll. 1/4W, !61' (R16) . . • • • . . . .  1 
RESISTOR, 680, 1/4W, :5lto (R21 • • • . • • • • . • • 1 
FERRITE BEAD (L31 . .  • • . .  • • • • • • . .  • • . .  • • • • 1 
INTEGRATED er RCUIT (U 1 1  • • • • • • . • • • • • . • 1 
CONNECTOR. 441)in (Jll . . . . . . . . . . . . . . . . . .  1 
INTEGRAIED CIRCUIT !U91 • • • • • • . . • • . . . • 1 
INTEGRATED CIRCUIT, 74LS27 (U131 • • . . • • 1 
INTEGRATED CIRCUIT, 74LSOO(UIB) • • . . • •  1 
INTEGRATED CIRCUIT, 74LS125 
tUt4, U16l.� . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
RESISTOR. 300!1, 1/4W t6% (R23) • • . • • • . . .  • 1 
Rf MODULA TOR • . . • • • . . . • • . • .  , • . • . •  . ,  , • I 

6·7 



QTY 

� OOll84!l20 INTEGRATED ClllCUIT IU3l . . . . . . . . . . . . . .  I 
.J5 �· RESISTOR. 3K. 1/4W • .t.5" (R241 • • . . • • • • • . • •  1 
-38 �· CAPACITOR, 47.f, IBV, -10, +5D!l (C40) . • • • •  
.:J1 ooes.oeo1· RESISTOR, 1800. 1/4W. iR (R22) . . . . . . . . .  1 

.:J8 0089-0700 SWITCH. C"-""•l •loc1 (S1) • • . . • . . . . • . • • . • •  , 
.J9 0084-0417• RESISTOR. 22K. 1/4W, •2'!o IR3. RIO. R111 . • •  3 
-40 0085.(1720• CAPACITOR. 20pf, ISV. 161' (C11 . . . . . . . . . . 

.o41 009&.()730 CAPACITOR, Verlable (C21 . . . . . . . . . . . . . . . . .  
-42 0089-04n RIBBON CABLE ASSY, 5 oln (P31 • . . . • . . . . • .  

.-43 0089.0151 CRYSTAL (Xll . . . . . . . . . . . . . . . . . . . . . . . . . .  

.o44 0085-0722• CAPACITOR. 220pF. 15V, 1°" (C331 . . . . . . . .  

.(15 0()95-0082• RESISTOR. 18K. 1/4W. •5'1 (R9) • • . . . • . . . • • •  

.ce ()()8A..()329 • RESISTOR. 2.7K. 114W. •2" (Rll . . . • • . • . • . .  

... , 0088-0680 INTEGRATED CIRCUIT (UIO) . . . . . . . . . . . . . 

-48 0085-0008' CAPACITOR. 10 F. 20V •2D!I 
IC27, C28. C30l . . ... . . . .. . . . .. . . ... . . • • • 3 

.o48 0084 036 1 • RESISTOR. 5.6K, l/4W, r2'.ll (R141 . .. . . . . . . 1 
-60 0088 .() 170" TRANSISTOR, 2N3904 1031 . . . . . . . . . . . . . . . I 
-61 0084-0257• RESISTOR. 4700. l/4W, :2'!o (Rn . .. .. . . . . .  1 
-62 0084-0297' RESISTOR. 1.2K. l/4W. t2' (R8) . • • . • • • • . • •  I 
SJ 0086-0941' RESISTOR. 4.7K, 1/4W. :5" (R 121 • • • . . • • • • .  1 
.fio4 0084-0381' RESISTOR, 9.1K, 114W, :2'!o IRl91 . . . . . . . . . .  1 
-65 0084-0485' RESISTOR, 110K. 1/4W. L21(. (R20J . . . . . . . . • .  1 
-li6 0085-072,. CAPACITOR, 880pF. 15V. 20" (C311 . . . . . . . . 1 
·ITT 0098-0660 INTEGRATED CIRCUIT (UBI . . . . . . . . . . . . . . 1 
-68 0089-0008 CONNECTOR, 2-pln (JSI . . . . . . . . . . . . . . . . . . .  1 
-69 0099.1510· SOCKET. 40.pln dip . . . . - . . . . . . . . . . . . . . . .. . 6 
-60 0099·1530' SOCKET. 28-pln dip . . . . . . . . . . . . . . . . . . . .. . I 
-81 0009·1620' SOCKET. 18-pln dip . . . . . . . . . .. . . . . . . . . . . . . 1 
-82 2809-4259 HEATSINI( • • . . . . • . . . . . . . . . . . . . . • . . . . • . .  3 
-e3 PRINT1'0 CIRCUIT BOARD (Blank) . • • • • • • . •  1 
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SECTION 7 

SCHEMATIC DIAGRAMS AND TECHNICAL INFORMATION 

7·1. OE.NEA4L. This secrlon con11ln• 
-ti<; diagrams IUuotnitlng the electronic 
CirCUlltY ol rhe Mu1a1 Comp0neoL Teehrueat 
data on thO 1ni.g•116d circuits. RF moautator 

end po- llentf� is"''° contained In lhi& 
aec1fon The 5'hom.a••c diagrams and tachnfcaJ 
data tno11ld be used, u necaasary. as an md In 
troubleshooUnQ and <opalrlng l/'le Mas:to< 
Compononr 

7.2. Tho following diagrams are contained 
In this soc1Jon. 

Flguro 7·1 
Fll)uro 7-2 

PCB-Power Supply 
PCB·L09lc 

7.3. MIBREVIATIONS. Abbrev1a1tons used In scllamollc dlagrom. Jncludo: 

SymboV4bbrffl•llon 

BAA 

BC 
BOIRIN 

BOIROUf 

8i5Rov 
BiJSAK 
CBLNK 

CLK 

cs 
OB 

OTB 
DWS 

ENAB 

INTR 

MCLK 

MSYNC 

oo 
PCIT 

RIW 
so 
SR 
STPST 
v 

y 

DellnlUon 

1·1 

But to Address Aeg1s!er 

Bus Control 

But Oirec1.on In 

Bus Ol1ect1on Out 

Bua Dato Rudy 

Bu1 AcknowledQ6 

C.ru1dge Blan!< 

Clock 

Chip Sole<:! 

Dora Bus 

Dain. to Bus 

0•1• Write Stop 

Ena ore 
lntorrupl 

Mass Clock 

Mas1ar Synclllornu1Jon 

0U1DUI Oi&al>le 

Progfllm Counrer lnhioh/Trap 

Roa0/Wn1e 

S<ICOndary Data 
Synchronization Register 

510!> Stan 

Video 

Luminance 
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Figure 7-2. Logic Board Schematic Diagram 
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NOTES: 
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Tu WARNING: 
MOS CIRCUITS ARE SUBJECT 10 OAMAnE FROM 
STATIC DISCHARGE 
lnternaf s1a1ie dLScha�e c1rcull! ore provided lo mln•mlno 
part damage due fO ei'IVllOnmental SIBllC &leciHCal Chatqa bolld·Uj)S lndu111y eslabllshed reco1nmendatlans tor 
�andllna MOS citCull! 1nduoe· 
1 Handle MOS pa1ts anlv at COJ1DuCJJve wo•k si1111Dns 
l Gtouno air assembly anu rtpalr 1001$ 



Figure 1 

OGV P · P 

Figure 3 

O.l p lK. SOVP·P 

Figure 2 

70p IOC s.av p . p 

NOTE. FfOQtJO'ncy ond WIYI form will co� 
1ttn1ty vary wu.n 50l.•nd progre!TI 

Figure 4 

D.&aec 12V P·P 

NOTE: Both wawforms .are atiown from 
"'"" �7 ariO :ia ol u1 10 111ustrato tao• 
ohose •olallonohlp lnd•vld11ahy. wave
form• will appt!ar lde�•lcal. 

Figure 5 

0.160V p.p 

NOTE· F(equency a.no wf\votorm wlll con--
•tonlly Vl!ry wltn sound program 
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CHAAAC'TCl'llST1CS TO MAINT-"N THE SAFETY �FORMANCE OF 
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Tl<OSE SPECIFIED PAATS 

Figure 7·1 Power Supply Soard Sd'>em•!lc Diagram (PCB-Po- SuPl>tvl 
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TECHNICAL INFORMATION: CP-1610 (0098--0520) U1 

CP 1610* 

16-BIT MICROPROCESSOR 
FEATURES 

• 8 program act0$$ible 16-bltgen&ral purpose 
registers 

• 86 baslc Instructions 

• 4 addressing modes.: Immediate. direct, In· 
dtrect, relative 

• Condltlonal brenching on sta1us word end 
1 e extemaJ conditions 

• Unlimited inte,,vpl nesting and priority 
resolution 

• 16-blt logic and 2a complement arithmetic 

• Status 1oglc and word carry, overnow, sign, 
iero 

• Dire<;tmemory access (OMA) ror high speed 
d&ta tran-stet 

• 64K memory usfng sJnglo address 

• TTL compatible/simple bus srructure 

• CP1610: 1 •& cyclo time. 2MHz 2·phase ciocK 

f))n Conr\gunatlons 
40 le.ad Dual In Line 

·--
OIC!• J • ' J •I PCii 

iB'YNC. -t-' " .... 
Gtt � " ., 
so..:..,, • •• 

at*'::.. • Yi- I• tlv) 
"" ' "" : "-r-.W1 
" " .. ....._.,•oSVI 
.,, a . ...,.. 
" " u IY .... 
... • .. ra;;a 
... - . ... , 
.,. .. " lllll"l1' °" " " """ 
"" .. llMU 
• • • •1 Jt • tct 
0 1 .. � ·r� 
.. . . o ; L&CA1 
"' " •• £0CA2 
"' 4 '' • rl\C..U 
. , .. .. "' 

DESCRIPTION 

The CP16IO Is a compa11ble member ol lhe 
Series 1600 Micropr000$$0f products ramify. It 
Is a complete. 16-bll, single chi;:>, nigh speed 
MOS-LSI Microprocessor. The 5&r18$ 1600 
family •& fsbrteateo with General lnsuumenl"• 

N.Channel ton·lmplanl process. Insuring nlon 
perlormanco with proven reltabllity and pro· 
ducUon hlslory.Al1 members ol lhi,5 Serf BS 1600 
family are fully compatible wltn the CP1610. 

The Microproc0$$or has been designed tor 
'11gh spe&cf data processing and ,-ea! llma.nppU· 
callons. Typical eppllcallon• lnelude pro
gromrnablo TV game.s, home computer 
systems/home Information ce-n101'$, program .. 

mabfe caJcu1a1or "Sys1ems. peripheral co,,.. 
trollars. proC$$$ controllers. lnteflfg&nl rerrnl
nals and instrumen1s, da1a ac:Qu!sitlon and 
digital communications prOC9S$0f$, num:erl.c1.I 
control systems and many general purpose 
minl·computot 3pplicallons. The Micro· 
procesaor c:ao readjly s.uapon a vario:ry ot 
peripheral equipment such a.s TTY, CAT di$· 
play, tape reader/punch, ND & 0/Aconverler. 
keyboard. cassette iape. tloPPY Ols�. and 
RS-232-C data communlcatlon lln"". 

The CP1610 Litlltzes 1n1rd 9enere:1ton mint· 
computer architecture with eight general 
purpose registers 10 eehieve a versatile. sopt\is
llcaled microcomputer system. The 16-blt 
woro enables IBJI and elflctent processing ot 
alphanumeric or byte oriented <late. The 16-bit 
ad<1ress capability permits 8CC<l$S to 65.536 
words In any combll'latlon or program memory • 

data memory. or peripheral devices. This single 
address spoce concept. combined wlln a 
powerful lnstruetlon sot. provldes an elflcient 
to1ullon to mlcroeompuler and many trtlnl
computor·bese<i produc1 requirements. 

•for more detailed data reler to Ge11eral lnst,ument data spec1ncauon book. 

7..!J 
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TECHNICAL INFORMATION: RA-3-9600 (0098-0530) U2 

RA-3-9600* 

SYSTEM RAM 
FEATURES 

• Memory area 352 words of 16 blls 

• Address counter and control loglcror O.M.A. 
operation 

• ConllOI decooer for CPU date coot<of signals 

• Memory map comparator end control logic 
for additional memory on 1 • bff but 

• Current llne buller - 20 words of 14 b1ts 

• Drive capability on t6 bft and 14 bit bus for 
1 TTL load and 100pF 

FUNCTIONAL DESCRIPTION 

The RA.o3-9600 I• a ·dual port' lnterfac.l and 16 
bll wfde RAM storage area. The RA--3-9600 con
tains twenty \4 bit serial data buffa:r rogistora 
with sepa;ate bus control slgnats.. 

The RA-.3-9600 memory Ts 352 x 16 bit con
tiguous words from addr8$S 512� wllh the 
graphics descrlpiors using. the llrsl 240 words. 
The graphics use only the lower 14 bits of ooch 
word Jea"lng fhe lwo most slgnlfiCBnl blm avail
able for use.r -storaoo.. 

OPERATION DESCRIPTION 

Th• RA-3-9600 RAM accepts data from the 
CPU via p 16 bit bi-dlrecilonal bus which ia llme 
muldplexed with address and daia. A 3 bit con-
1.rOI bus lrom th• CPU Is used to provide strobe 
aignaJs for the on-chip addr&$$ fetcn and main 
memory area. 

The RAM has iwo operating mO<les: 

lllodo 1-•0n decoding en lnlerrupl the RAM is 
•nabled Into a bus copy mode. In this mode tl1e 
flAl\I coplN the lower fourteen oil• Ol lhe CPU 
bu• onto the graphlce 1>us. The direcllon or 
copy ls always from tile CPU and towards lhe 
graphic. except during a bus reversal eondl· 
lion. The reversal condition Is lndiceled when 
lhe CPU requem a read from an e>flornal 
graplllcs address on the 14 bit bus. Under lhls 
condlUon lhe 9600 will lurn Its 14 bll bus out· 
puts Into trl·otate end goto the 14 bits bus 
lhrough to the 16 bit CPU bus. 

• •  

Mode 2-ls selected When Iha CPU lasues 
BUSAK command (OMA request). The ellect of 
BUSAK Inside the 9600 Is lo reset Iha Interrupt 
tynahronltlng toglc and 10 switch lhe address 
decO<lar lrom the CPU address register 10 the 
graphics address coun1ar. This counter. which 
sequences lhrough t.he 240 words of graphiCJ 
da1a. wffl have been previously set to z.eto wne,, 
the Interrupt S-ignal was. decoded. When lhe 
CPU Is In the OMA st.ate, the graphics system 
wlll prepare to display 11 new row ot twenty 
characters and to load the 20 butfef register.s 
wtthln tl>e 9600 For the first cycle ol OMA altor 
Interrupt lh• grapnlcs .addr8$S counter will be 
al tero and Iha data at thal address is passed to 
1he 14 bit output. Tha acrlon of SR3 \VIII enable 
the oufpUI buffers and drive the 14 bll bus. Tha 
twenty shift regisl8l'S are also loaded at this 
lime. The negative edgeol SR3 trl·states the 14 
bit output and Increments thographlcsaddress 
covnter. The shlf1 tegisters are also ctocked a1 
thi9 time. The SA3 input provides lwenly PQSi· 
tl•e pulses to the 9600 and loads the shflt 
register Duffers while gl•lng rhe graphlce '"" 
!lrsl row ol characters Al the end of the lirst 
OMA cycle. alter Ille CPU Interrupt. the graphics 
address counter will be al vaJue 20. The 9600 
operation for the next fittoon lines will be lo 
clock the 20 shift reglstoro and gate lhe con
tents onto tne 14 bit bua under control of lhe 
SR3 lnpuL When the CPU Is running and 
BUSAK is a logic l, the graphics addreM 
counter Is not •ncremonted and fl stay$ at 1he 
value 20. At the end of the first row ol Charac
ters. lhe complete OMA opralion Is repeateCI 
and tne add.less counter wlll be le.ft a1 40. 
This S&Quenee occurs tor tna 12 rows of char

acters until nil 2•0 have Deen successfully 
accessed 
The opere1lon of SA3, INCREMENT/TRI· 
STATE slgnal. is to step the shift rogl.ster 
sequen1ln1Jy through each or the rwenty char,.. 
acters. If Ille BUSAK Signal Is low: i.e., in OMA, 
II also increments the graphics ADDRESS 
COUNTER. SR3 olsables the 14 bit graphics 
bus during the low period. 



Al Ille encl or ao11-. plc1ure the STIC Issues an 
ln1-«upl ™!.,..I lo me CPU The RA-3"91iOO 
1111' for ,,,. INT AK· retpo11se rrom tr>e CPU 
end - 1�-. •lgNI u 1n entry con1rol lo• 1 
""l1Y moo. .,._ the two - The end ol 
Che copy - IA <on Iron.a by l"8 lrf'St BUSAK 
rwo-� .. .oge 
·INTAK eq""'1l...,I Bel 8C2 BOIR � I  

Pin Cocllo••,11.ont 
40 LMd OU1J In L.f,,. 

011<1 . , 
081 , 
80? • 
sot • 
oea • 
08!I • 
SDI 31 

Cl> '-!. 

- �· "'� ·o 

"" .. 

ABM ·1 
- ::i .• 
llC• � •• 
ec::o .. 

9°'A •• 
0810 . . 

SCIO . , 
$011 
0811 

l OSr V ,.... 
•UC, 
"t: 
.,.� 
,. --
" ... 
» t:. .. � 
»!> �g 
=� 
�g M;) 
.. ;) 
n-
" 
, . 
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$(')< 
�04 
DIU 

0 .. 
I04 
IUJ 
OS> 
-
-
y,. 
Dtll 
IOI 
-
oeo 
OI•• 
Dtl .. 
o•,, 
'°" 
&01a 
0111 



TECHNICAL INFORMATION: R0-3-9504 (0098-620) U3 

R0-3-9504* 

PROGRAM ROM 

FEATURES 

• MMk programmable storage prov1dlng 
2048 • 10 bit words 

• 16 bil on·GlllP address latch 

• Memory map ciroullry to piece lhe 2K ROM 
page wl11\ln a 6SK Memory area 

• 16 bll trl-sta1e bus with !\lgher 8 blt4 driven 
to iero during road operations 

CIRCUIT REQUIREMENTS 

The R0-3-95().4 operetos as me program 
memory for sysloms using a CP1610 micro
processor. It 1.s configured as 2048 x 10 bl1 
words and contains sevoraJ features Wl"llch 
reduce the d.e\rice coun'l In a ptaetJcal micro· 
processor 1ppt1catlon. 

DESCRIPTION 

From lnltiallullon. the R0-3-9504 wails foe the 
11'9! address code; I.e .• BAR. For this address 
code and all subseque-nt acJdress sequences 
Ille 9504 reads tho 16-l>ll external bus and 
l.atchos the value Into 113 addresa register. 

The 9504 contains o programmable memory 
map 1ocat1on tor Its own 2K page, and II a valid 
address Is detected, the partlcular eddress 

location wlll transfe.r rts content.a 10 lhe cnlp 
oulput bullers. ll the control code following the 
address cycle was a READ. lt>e�504 will output 
the 10 bits of Addressed data and drtve a logic 
z.ero on the top six bits of lhe bus. 

.., . . .. . 
• • 
• • 
• I 
• ' 
I • 
I • 
I I 
I J 

..,.. s-1 ... 
• . .... 
' . ..... 
• """" 
I OTO 
• ... . 
I . ... 
• ow 
I INT"K 

"For mo'9 delalled data refer to General Instrument <Sala apeclf katlol'\ book. 
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TECHNICAL INFORMATION: R0-3-9503 (0098-0570) US 

R0-3-9503• 

GRAPHICS ROM 
FEATURES 

• Mask p1oor1m meblo atorege pr<Mdlng 
2044 X 8 b1I WOfdl 

• t6 bit or>-<:nlp address Ultch 

• Memory mep circuitry 10 place the 21< ROM 
page within a 65K memory area 

• 8 bll lrl-1talo but wllh hoghe< 8 bits driven 
to z·uro <Surtng tcoa operallons 

• 11 b•I, t101lo oodross oulpu11 tor &><ternal 
momory 

• ConlrQ! 1lon•l1 ror e.iomal memory: 
E NABLE 
RIW 

• Bua dt1•• c:Af"lblllly. 1 TTL load and tOOpF 
pluo tri-<ltatt 

OPERATING DESCRIPTION 

The cle>ic• operate. In three memory eon
flgurati0n1 These COtlfiguratiOns ere selec100 
N the input control slqnals.. 
1, When SRI haa been pulsa<I negative. the 

memory 18 IO<;Ated al t:r.!88 to 14335. The 
external memory la addressed at 14336 to 
16383 

2, Whon BUSAK has t>ffn pu!S$d negatfve. lh<i 
Memory hs loc:atod al 0 to 20'47. The external 
memory It eddr .. sed at 2048 10 •095. 

3. Whan BAR and OWS ere pulsed positive, Ille 
momorywlll no1 res1><>neltotddreosblt9 and 
address bit •O. which � the memory 
to512 locat1ons. Tho memory ls now located 
from 0toti11 1olatl¥0 to the current memory 
otlgin The txi.mal rnemory ls0Jsoaddress.-
1ble lfom o to 5 t 1 rellltlve to 11$ current 
O<lgln C011llgut1t1on three moy be rele&Sed 
by appty!ng a neg&M Po•• on theSRl Input. 

Vu 
SA t 

BOIJR' 
DB I!. 
NC 

081-4 
°"" 
081) 
0811 
,. c 

0810 
NC. 
-

-
oea 

lifiiiC 
ADOAI 

087 
•DORO 

DQ4 

Pin Conrigur-.110n• 
40 t..eeo D""' In Line 

Tc.p V.... 
AIW 
EN>JJLE' 
ows 
ora 
8A1I 
N C 
000 

081 
·� ;Jt AOOR1 
,, » om 
·:t :tt � 
\l .. -
" "°°"" 

H C 
-

°Fo1 mo1-. OetlfleO Oata reter 10 Gtntftl 1nsir1,.1mon1 d114 1poclflc.tlon OOQll; 
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TECHNICAL INFORMATION: AY-3-8900-1 (0098-640) U4 
AY-3-8900-1* 

STANDARD TELEVISION INTER· 
FACE CHIP (STIC) 

FEATURES 
• Outpul• Include coded slgnel llmlnga tor 

NTSC compatible video signal genorallon 

• Opera1lon from a 3.579545MHi clock 

• a coonlln1111 adclressabi<I forogrou<><I o� 
faCtl on eg1l<101167H by 105Vorw111c11 169 • 
96 are vlllble l>C)SlUons 

• Fo.,>g<ound ooject5 lndepend<lntly ore>
grammable lot nalf heigtu. y zoom. • zoom 
Ind B Ot 18 Ch818Cler lines 1'\igf\ 

• SOleclable ba<;kground display on a m11trlx 
o1 20H x 12V u&fng 8 x 8 plcturo olamont• 

• Cepablo ol occepllng data. addro .. and 
graphfct Information on common mutO· 
plexld bus 

• 18 dlgltatly .. iectatlle colors 

DESCRIPTION 

TN AY-3-all00-1 STlC ls designed lor use 
wttllln • compulor system luivlng an o•lernal 
CPU and an area OI FtOM and RAM memory. 
Some or tho memory must be dldlcetO<I 10 lhe 
suppon or 1n.1 graphic charnctor aascrlptOtl 
and p111orn1. 

Tha Qlsploy laclllUea ol tne Circuit "'' aopn· 
ratvd 1n10 two slmultanoousty oooralfng 
modet The main chip tuncllon provides eight 
coord'"•te PQSilloned •1oregroun<1" objects. 
wlloch r.avo a number of display Ql>llOM lnclud· 
tng •lecUon from a choice OI al•taen eolora 
The MCQnCl mode provides a background <1!1-
pi.y foclllty wl11ch Is composed of • matrl• of 
t-ve rows DY lwe<11y c:o1umne ol wf'llch 19 are 
1..ome>Oted of 8 • 8 pieture element• and the 
201h 7 • 8 pktura elements. The ··badground" 
modo utlllz•• a dedicated area o' ewternal 
memory (2AO by 1• bil word&J to•lore tho char· 
acter control COd9' tor each display position 
end bOth modea requlra some extorl'lal memory 
uslgned to lhe atorage or the character pat· 
iem .. The grsphlc pattern memory fa elght bits 
wide. 

7..g 

Tile AY ·3-3900· I oper11es w11hin ine computar 
syste,,, by limo shnrlng a bldlrectlonal 14 oil 
but:. The d•rnultlplexlng and the sya1em syn .. 
chron1z111on are oellneo by mree sei. or con
trol s;onola. 

� main syncnronludon which opsrates at 
the T.V frame rori. u ... SR1. SR2ana SR3. TllO 
SRl slgnatoccuraonce- trameandlll$UMd 
to syncnronU• 11'1e CPi.J a1gonthms to the 
Intended dl1pl1y Mqu•nces. SRt lndicatc>t lllol 
STIC lime facomplelaand Iha! tl\8AY·3-8900-t 
ha.s swltoh9d to lhe CPU conlrotled moda. SR:I 
fa Issued lhlrloon or fou'1een times per pleturo 
frame depending on pleluro offset The AV-3-
8900-1 lakes Ihle slgn•l low lo requett the flrat 
hno acces.s tor a new row of twenty Ch&raetera. 

The SR3 slgn11 operates In conjunction wt1n 
SR2 to 111110 I/le ··oackg•ound" cl'lara.cter -
$Grtplora out of external memory. The AY-3-
8900-1 pul ... SR3 1><>1flnoe for each cll&raeler 
position. e>n... 111e flrst llne has been acQeSMO 
by !he SR2. SR3 comblnallon. lhe following 
fffteen h n .. to complete tne 8 x 8 array are 
retched by SR3 atone. 

The SR3 elgnal 1• also iasued during mo CPU 
controlled mode In respanae 10 BAR. l\OAR or 
OW to enable an ext•1nal device onto the 14 b11 
BUS. 

The oecond control buo Is used to •peclly 
aOd(� read ana write sequences tor the aree 
of exiema1 ,,,.mory UMd to score 1119 gflphlc 
characfvr ·c1o1· pauerns. The three algnall on 
thfs BUS 11'8 BAR. OTB and OWS. The BAR Is 
OUIPUI by the AY.:l-8900·1 when . . ... ., 
graphics charaC1•r address Is on the 14 bh 
BUS- The ox1ema1 memory muse latch lhil 
address fo, luluro r&ad or wrtte operations. The 
OTB &lgnel tndloat.oa 1�a1 • "read·· 1g requested 
and lho e•tvrnol memory mu111 plac.1 lhe eight 
blls of che1ac1or pattern onto lhe 1� bll BUS. 
The DWS aJgnal lndiCSIH that • -Wrote" 11 
requested. 



The grapnk:I control BUS ii llU<l during STIC 
w... In tl'll letcn ol ·roregiound'" oblect J>&l

i.rns and '1>.lc�ground'" Obje<;I i>anems. Dur
ing 1ne non Sl IC time when on ,,.,. CPU con
troll•d ,_ Ole g'9phlcs control BUS can be 
.- 10 Mn� IM "*""'Y .,.. conl&lnlng me 
er-pnlca oe11erna to tne main memory .,,.. ol 
the ex1ema1 mk:1oprO<>e1e0< 

The \lllrd control BUS communlcetaa with 1ne 
t1Jllem1I CPU. Tnl1 BUS comprtaaa lii;lnal1 

ac·1, BC2 1nd BDIR Theya1ac0cled lo algnlly 
tOdrMS. ..-d Ind wrote sequoneae The CPU 
control BU9 loonly•alldalad II ll••AY-3-89QG.I 
la In Int CPU con11ot1td mode. olherwlae II It 
tgnor9d 

Pin Contig ... uona 
40 �- 0.... In Uno 

lOQ "-
•• •• • • 

- l n 
OW9 , .. 
DT11 I YO 
..... • -
8C2 • IOI 
BC• I -

eoo• I 'IOl 
$Al • '°" 

#I 10 .. &Ot 
,, " .. $1.lt 

SIU •> It '°' 
MS'INC ., "' .,,. 

'"""' .. ,, '°" 
Ooc> .. • SDIO 

VI .. • "°" 
v. " SOI? 
VJ IC ao13 
"' .. •• 
v. >O fl V1 
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TECHNICAL INFORMATION: AY-3-8914 (0098-0660) U6 

AY-3-8914* 

PROGRAMMABLE SOUND 
GENERATOR 

FL<ITVAU 
• Fu� 10llw1,. con1r01 ol sound gen1n1tlon 
• lnttrl•- to mo.I 8-blt Ind 18-btl MIC<O• 

PtOCMIOrt 
• Thl'M lnd-ndtntly pr09,.mmeo tnal09 

Out!)<.11• 

• T- 8·1>1t 9tneral purpoe. VO l>Oft• 
• Sln911 •5 Volt Supj)ly 

DESCRIPTION 

Tt>e AV-3·801• P109remMa!>le Souno Ger*•· 
tor IPSO) 11 • Lorge Selle ln1911rottd Circuit 
whleh can proouce a wide """'l'f of compl<tx 
&OtJnda under aortwareconlrot The A.Y..J-8914 
11 manulact1tteo In GI'• N·Cllannel Ion 1mp11nt 
Ploc:et• Operat•on reqU'res a slnglt 5V PO,.... 
supply • TT1. comc-lfti.. cloclt and a m1c:ro
P<...__ contro«let 8UCh u the GI 1-1 
Cl'HI00/1810 or -ol GI a PIC 165() -Of 
&-oil tlUCIOCOmPUI.,.. 
The PSO •• -ly lntertac.o 10 any o ... onenleel 
·�- 111 ntklb1tlry Makes It UMlul In epptlca
llona ""� •• muelc 1yn1hesl1. IOunc:I erttc11 
oenenillon, atJdlbl• •••rm•. ton. algnalllng and 
FSK mO<ltmt, The analog IOuncl outputt con 
eeoh provide 4 bill of IOQerlthmlc dlg11n1 ena
tog convereion, gr&Atly enhancing the dynamic 
rant110 of IM 1oun<ll produced. 

In orcle< 10 Ot<form sound effects wfllle allow
ing the PtOC•"'r to oon-unue lb other tasks. 
1119 PSG can COt>Unue 10 P<Oclu<:e IOund oiler 
U.. 1n11,.1 �- ,,. .. been g!Ven by the 
cori trot proc •• ' O' T'ht. tact the• rem ts.de 90U no 
ptOOoction on.n tm.·or.,.. more than one effect 
lo &ltlllled Dy Ille 11>- lndepenclently con
UOliable c/\enntlo llftf'- In Ille PSG 

7-1 1 

All ol the clrcu<t conlrol signals ore dlgltol In 
n11u11 anes lnlonoeo to oe provodtcl d•rtctly Dy 
1 mlcrop•ocellOf/mlcrocofnl)Uler Thie !Mana 
tt\ot ono PSG can produce lhe lull range ol 
reQulred aoundl with no cn.ange 1n a11:lctrnal 
clrcullry Since ll>e lrequency respon1t ol lhe 
PSG rol\gll trom aubouolblo at hs 10- tr• 
QUOflq lo POfl•Udlble al llS hlg!leSt frequency, 
tner1 er• tow 1ounus whk:n are beyOf\O repro
ducuon wllh oniy tne atmph!st efectrleel 
connecllon1 

Slnct motl opolk:alions of a mlcroproeeuor/ 
PSG 1ys1em would al!IO -ulre lnt•rl•clng 
belwttn Ille outalOe w0<1<1 and tho micro
- lhls far;.llty "8• oeen cseslgneo Into 
the PSG The AY·3-&914 hos 1WO generoJ pur
-8-btl l/O po<ls and II supplled In I 40 leed 
� 
PIN FUNCTIONS 

DA7-0AO (lnl)<.IVOUtputlhlgh •mpedanca) 
p1n1 :!0-37 (AY-3-ttt•) 
D1ta/Acldre11 7-(): 

Th11e 8 linM comprise the 8·btl bldtrtctlOnll 
bus uood bY tho microprocessor 10 1ond bc>lh 
dalo ond odclruaaua lo Iha PSG and lo rtcetvo 
d11a trom lhl PSO In lhe dau mO<le. DA·7-
o.-,ocorroopot>d 10 ll<!Qlsw.r Array bits 8-1-80 
In tt>e -- mode. OA3-0M -..9<:1 lhe 
r911111or I (0-171) oncl 0A7-DM In con1u,,... 
lion wlrn acldr- Inputs A9 ano A8 lonn 11>e 
hfvh orOet acldr., (Chip -) 
M (lnpul) "'" 25 (AY-3-a914) 
At (lnj)llt) pin 24 (AY�l4) 



Addr<!U 9. Addro•t 8 

Pin Configurations 
�O l.cad Ou.al In Line 

'°Ci'V'*"" 

These "extra" eeldress bllS are made available 
to en11bls tho poslllonlng of tlte PSG (assigning 
a l6 word m&mory space) In a total 1.024 word 
memory area rather then In a 25& word memory 
area as defined by address bits DA7-DAO 

3'lone. II the memory slut does not requite tne 
use 01 theS<> extra address lines. they may be 
tolt une<>n.,.,cted as each Is provided wtth 
elll)er an ol'H:h1p pull down (A91 01 pull·\!P (A8) 
resistor In '"nolsy"envlronments. tiowevet. tt ls 
rooommendoo that A9 and A8 be tled to an 
external ground anCI •5V respectively II theyars 
not to be usoo. 

SYSTEM 
CLOCK GENERATOR 

V• (GNOI 
N.C:. 

"'1>.LOG CHANNEi. II ' 
.4NALOO CH.ANNEl 4 

N.C. 
0081 
1060 
10� 
1084 
108) .. 
1081 
1081 
1080 
•OAT 
JOA& 
•OAS 

AUDIO 
A.MPl,lFIER 

Fig.. 1 SYST£11 BLOCK DIAGRAM 

. . 
• 
) 
• 

• 
• 
I 
$ 
• 
,, 
" 
ll 
I) 
.. " 
" 

,, 
n 
,. 
f } 

·For mote det.elled date refer t.o GoneraJ Instrument data 1peciflctdon book. 
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fEST t 
IWALOO CKA>INtl C 
OAO 
DA• 
()Al 
()Al 
OM 
o� 
0A6 
OA1 
BC> 
Bel 
90JR 
ms• 2 
..... 
$.11 
m!m' 
CLO<;·K 
IOAO 



TECHNICAL INFORMATION: R0-3-9502 (0098-0620) U9 

R0-3-9502" 

SYSTEM ROM 

FEATURES 

• Miik prog,,,mm•bl• S1oroge p1ovldlng 
2048 x 10 bfl words 

• ie bit on-chip address lolch 

• Control decode< 

• Programmable memory tnap c:•rcullry to 
pl4ce 2K ROM page within 65K wonS memo
'\' spac. localed on 2K page bound•nn 

• Mu let logk: wltn program""'bte 16 t>ll veo
torecr 11Att addceas 

• ln1orrupl logic wfln progra,,.,mnblo 1 e bil 
vectored ln1orrup1 oodress 

• •G bil 11atfc address ou1pu1.1 lo• ex1erno1 
memory 

• Control ••gnat& lor extemal memOty. 
ENASL.E, (OTB) . DWS) A<ld,,,os EJCtomal • 

RIE' 
WRITE • OWS AdOress ExmmaJ • 11/W 

• Programmable memory map sel<H:tlon lor 
•1'-ternal mGmory area 

• But dnve capablllty, 1 ITl load Rnd lOOpF 
plu• ll�llAte 

CIRCUIT REQUIREMENTS 

The AC>-3--9!>02 opera1es aa the sy11em 
meMory for oystems us•ng a CP1610 aeries 
"1fCf00fOC.OMOf 

II ts oonrlgured u 2048 x 10 bh WO<dt and eon
Latnt Mvtrat features whJch reduce the d&"¥1c.a 
count I n •  prnctical mk:toprocessor •pplatlOf\. 

OPERATING DESCRIPTION 

The A0-3-9502 la lnlllallted by lho MSYNC 
l11put and from the pOaiUvo edge of this signal 
It remains In a trt-ttate output eondhfon, 1wa11 .. 
l"!j the IAB retpon'° Durlng 11\e IAB tho 9502 
lransmltt a 18 bl! code onio lhe extemel bus. 
lhUll provkllng In• aytlem atart address ...:tor 
The oompletlon ol the MCI.fl uq,,.,..,. I• 
recorded on chip aucl't 11\&1 any tuMr IA8 

Codu outpul lh• second lnterrup1 YGCIOt 
from inlllallLal•On, lhe 9502 wales for the ht1t 
adaress codL for tnlt aadress code and all 
subsequ•nl adareu M>qucnoes. 1ho 9502 reads 
lho IG bil 11X1ornol nu• and lft1Ch0$ lh� voluo 
into tra address rugl.ater. The contonts ot th1a 
address r9{ll11er aremaoeavallable 1or con nee ... 
uon to e"1ernal memory and are supplied on HI 
!Alel>ed OUIPUlt with . drive r;apal)lllty ol I TTL 
:oa.d •.nd 100pF 

Tho � conn1in1 e ptOgramrnable memory 
map loCAtlon lor rt1 own 2K page and if • •elld 
eddress Is <lol""'*I, lne particular addreneo 
locallon wlll tranolar ltt con1en1s 10 tne cnlp 
ou1put buflort 11 lheeonirol code following 1ho 
addr0$1 cycto was a Read, the 9502 w111 output 
lhe 10 Olis or ftddreS!led data and alto arlva e 
logic zero on lht top six bits of ttie t>o•. 

·For moro oetaJIOd O•t• refer 10 General lnSlf\lmenl data specification book.. 
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..... eo.�. -0 1..-1 Dual In line 

Of>ERATION WITH EXTERNAi. MEMORY ·--
The te btls l•om the add•.., •tQlatO• •••pro- ·� • • .. ICt 
dliOed 1s etaUc 0Lrtput1 tor connection to "' i � DQ 
oxlern•I ROM or RAM dovlcot. Two otllor alo- l\M J JI uo1n 
nara aro provlde<l to control 1he oxrernal momo· «C • S' 000 
ry .... An enable signal la provided lor any 0011 • ,. AOl>AO 
r .. d 01 w'tle operalJon, and a wrlle algnal tor NC ' .. °"' 

Ollt4 • ,. ._, any move out opera't•on_ Tno two ex••tnaJ 
memoryconttol slgnala1•• Oiied by• mln-m8'< NC • .. oe• 

Cllll • " -"""'10/y mop COIDIMl1'1110t Ti.. mll\lrnum •nd NC IO )' .... m.u:l.mum val"'9S are pr-ogrammabM on bound- oen " • -
.n. 'Wtlhfn the 115K -..I memoty .-. Tiie NC " .. -
metN>IY map compl/8tof tor 1.i.,nai ,...,,,..ry Del• .. ,. -'OOllA 
i. • "molo single compa,., •nd lhe 01>e<at1on <S NC ,. DO> 
'4ICh lnat when a 2K ant& iS Choten. a fjye bft Oll!O " ADC<U 
COMl)llrl It used and lor a 41( ore1 • tour bll •t>OA• •• CllM 
comporo. oto. Tho ottoot ol lhlt la lhftl 2K pogos 009 ,, •oont 
may 11111 on 2K boundaries: l.t .. 0, 2. 4, o. 8, •Done ,. 08/ 
tic,; l>ul 41( pa9es mull be on 41( boundarlos: 081 .. AOOAr 

1 ... 0, 4, 8, 12. elc. 'The aame 11 lrut 101 HK Ind MIVAt >O v. 

l&K PIQff 

IN�T t; . , "AL& 
•"' " 90:.. 1 ""' r.•'ltiit l .... " . 

• • • N �t ..... 
• • • ••• • •• 
• I • ...... .., .. 
• I I C•t• OH 
I • 0 .. . ... . 
I • I -
I • • -
• • ' .... ... -



TECHNICAL INFORMATION: AY-3-8915 (0098-0680) U10 

AY-3-8915• 

COLOR PROCESSOR CHIP 

F£ATURES 

• Ope<atlon from 7.15809MHz Cf)lstal 

• Five-line dlgl11I Mlecllon lor 1 ol 16 color$, 
blanklngJ l'ync and cokJr burst 

• 3.579545MHz bultored output 

DESCRIPTION 

The required color 10 l><I olsplayod for each 
280 nsoc PIXEL laaocOCled on a four line binary 
cod<ld lnpuL Ttilt HIGCll ono ol slxleen pot· 
aiblo co1or1. An ex1arn:al rualstor nelworlc c-om .. 
pletG:I th.11 'O to A function at ahown in the 
11Ctiema11c Fig. 1 ol thi• documenl, TM wave
form plut lable lllut1ra1 .. tho u110 ot lhe !Ive 
inpUU to prodUC>e COmJ)OSlts sync, color DUllL 
line bfa.nk:ing, rnme blantclrlg and video 

Thee.<Je<nalvodeo Input pin prOYides llle&tMMy 
to supetfmPOM whito hlgn resolution l t"4nsec 
wide) video tntormatlon over the olc1ure (COior 
rmage). 

"' 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

I 
• 

• 

1 

1 

1 

I 

l..,..,,T COOC AaMGffMEHT 
Y• "' Y2 
• • • 

• • • 

• • I 

• • 1 

• 1 • 

• I • 

• , , 
• , , 
1 • 0 

, • • 

, • , 
, • 1 

• I • 

• • • 

• 1 1 

• , 1 
• • • 

• • 1 

• • • 

I • t 

••OM; C.. 

V t 
• 

' 

• 

• 

• 

' 
• 

1 

• 

1 

• 

1 

• 

I 

• 
1 
• 

• 

1 

I 

·� 

... >--vvv--1 
..... ,, .... 

... 

T Yll l. II.OT tt• LATIYI VOL TAGI ..,..l.ITUoU 

"' . .  • Q . ' 
• • • • 

• •• I I 
• 0 • 12 
• • " 12 
• • II • 

• II " • 

• II " ,, 
u " .. .. 
• • • • 
I " It > 
• • • .. 
• • • • 

•• • • II 

" .. • I 

• • " I 

,. • 2 1 

• • • • 
I I I • 
• • • 0 

• .. • " 
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•• 

' "' 

-

I -

... 

COU>A OUTl'UT 
OUClltmON 

-

-
. .. 
... 
-- ..... . . 
-

·-

-

-
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-
-

-· 
...,.. _ 

·-

-
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PIN CONFIGl)AAT10NS 
18 lEAO DUAL IN llNE 

•• N c; 

OSC•r. f•t Aft<tl fCql'IA4'Ci :g\'rw.•t 

°"" 0..1 llC 
V$ Cloclit Oul&WI &J 5796---l,..HZJ 

•• �·· V\099 
"' Ve< 

<? ota 

"' "" 

"'' .... 

• 

" 

• 

I 

• 

1-1-1·1 --

I 

• 

1-·I ·�· J = 
-

-
...... . .,. 

"for more detail� data refer \0 Gon.&ral lna:trumtnl det:a tpiK:fUc11Jon book. 
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TECHNICAL INFORMATION: 3539 (0098-0690) U7 US U12 

3539* 

256 x 8 RAM (GRAPHICS RAM, 
SCRATCH PAO RAM) 

FEATURES 

• 25& WOf0$ l 8 bila 

• 500 nSEC maximum 1cceu trme 

a Less ihan 400 mW power tStanderd device) 

• Le9$1han 210 mW powor(Low POW<1rd(IYie8J 

• Singlo •6V powor tupply 

• Two aeparalo Chip So1ec1 1npu1S 
• Se�1a10 Output Olaable function 

• Ideal roplocomont tor 2111 and 2112 RAMs 

• Full1 compatible wltn all GTE byle·wioe 
-

&Jodi Dt.Q.t•.m 

•• 

• • 

... .... --

- .... - . .. ... · � 

,..,. Confl9u1e1toft 1nd look: Symbol 

A,.. A.ctth• lf\l*U 

cs.. a.•-·-· 
ml &.,.... DiNWI 
...,,. � °""""°' '""'' 
"°"' O,qi ...,, ....,.� 
\loo -511 - •-
11S$ 0 I/ -""""" 

GEN£AAJ. OESCAIPTtON 

Tllo GTE 3$39 Sllllc RAM Is a 20U-bil (256 x S) 
memory devfa. wllh a rntu.lmum aoce:s:s time of 
400 nano-ond1 Tho 3539 is ideally suil.0 lot 
byl�tecl &mall memory applleatlOl\4 and 
at 1 lunc.tional reptecemen1 for2111 and 21 12 
Slltlc RAMo. Compltmenlary Chip Select (CS 
and CS) lnp<it.s are p:ov�in addition to a 
aeparate Output Oltal)le (00) hmcllon w�rcn 
allow• goilnQ ou1pu1 date onto the 1/0 bus on 
eommond. An 8-bU common 110 bus allowa 
convenient lntorloclng to byt<!"wide design 
apptloallon1 The 3539 rs available In 400 and 
500 �anosoconds accan times, al\Q a cholca 01 
Stanelllrd 1400 mW max.) or Low Power 
1210 mW Max I conflguratloM. The 3539 11 

available In 1 11onda1d 22·pin plastic or cerdlp 
Poel<ago. 

... _ 
.. ... ... .. .. ... • ,., 
... • .. .. 
... • • .. .... • u .. ... • .. 
.... • • ;. :.' • • 

• • 
... " • .... 

TR UTH TAllLE 
el' co. 00 - - .,A.TVI ·-MISMC)Of. 

H x x x O!WL.lCTU> Hol 

• .. • • O<•ucno H IZ 

OU1l'VT D t$A..m..ID 

.. " .. • Wlll" 1MOO« DA TA CAii N W"ITn..N 

OU1'1VT lJCAIN.,(0 OAT4 

l H H • '"'"'Moot t;.Ur.NGT .. WllfTTDf 
ouTf'Ut CMM.IUD 

L " l • flltADMOOt: MTA CAl9IQ'l K MAD 
OUTPUT l ......._a> 

• M N N AIEAO ...00.E OA TACMIM •«AO 

••0-"\C.• 

"For more dttallld Gata reter lo GTE 1ecrinlc.al 1poclftc:.a1iont book. 
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TECHNICAL INFORMATION: HD7407P (0098-2110) U11 

HEX BUFFER WITH OPEN-COLLECTOR HIGH VOLTAGE OUTPUTS 

TRUTH TA8LE 
IN� OUTPUT 

A 0 

L L 

H H 

HD74LS27P (0098-2600) U13 

TRIPLE 3-INPUT NOR GATES 

TRUTH TABLE 
INPUT OUTl'\IT 

A 5 c 0 

t. L L H 

H L l L 

L H l t. 

t. L H L 

H H l t. 

L H H L 

H L H L 

H H H L 

HD74LSOOP (0098-2520) U16 

QUAD 2-INPUT NANO GATES 

TRUTH TABLE 
INPUT OVTPUT 

A 8 Q 

L L H 

H L H 

l H H 

H H l 

I 

" 

- l· 

• 
•• 

..... .... . .. -
• .. ·� • 't 

• • 
lo. I • l tQ' "'I W •I -

" .. <> -

• , . 
•• " 

I . • 

- �>--
:L>-
-

. , 

• 
.. 

, . M 
. 

� 

• 
.. 

o-i 
.. I• 4 

, . 
-

r 
• 

,�-i.-�+.-�+-�r.------1��-' 
• 



ELECTRICAL CHARACTERISTICS" 

•ARAMfT£R CONOll l()NS 1"11 T• LS27 7•1..SOO l•l..SIMI 
IU 11J IUIJI IU 1 tl IU111 

vcc SUf'PL Y V01. TACiE s & 5 & 

TA TEMP. AM8lE,NT 25 25 25 25 
V IH HIQ H lEVn INPU'i MIN 2 MIN 2 MIN 2 MIN 2 

VIL LOW lf VE l I NPl }f MAX08 MAX 0.8 MN<0.8 MAX o . a 
VO!� HIGH LE\/£L O\ITPUT \Joe • MIN MIN 2.4 MIN 2.4 MIN 1.4 MI N l.• 

IOH • MAX VIL• .. AX TYPJ.• TYP3.• t'l'P U TYP3.4 
VIH � 7V 

VOL LOW LEVEL OUTPUT MAX O.:f MAX 0.4 MAJ( l).A MM O. • 
tO l • .._AX TYP0.7 TVP0_1 TYPQ.2 TYP0.2 

QUAD 2-INPUT EXCLUSIVE -OR GATES 

T RUTH TA8LE 
INPUT OUTP U r 

" • Q 
L L L 
K L .. 
L .. H 
H H L 

� .. '' '' - •I 

.. - - .. . .. -

HD74LS125AP (0098-2120) U14 & U15 

TRI-STATE QUAD BUFFERS ._. M •• .o!t •• ,. 

ELECTRICAL CHARACTERISTICS:• 

•ARAMEfE:R OOHOITIONS 74\.$115 UHITS 

vcc Slffl. Y VOLT AGE s v 

TA Tt W ... Mii.ENT 25 oc 
VlH HIGH LEVEL INPUT MIN l  v ' • <';I .., 
VIL LOW LEVE\. INPUT MAX0.11 v 

VOH HIQH L&VEl OUTI'\/T VCC • MIN MIN 2. it v 
Tl'IUTH TAJILE 

INPUTS OUTPUTS 
\Ill• MAX TYP 3.1 A c y 

VOL LOW L E\IELOUTPUT Vlf-t • tv 1�n�.'}.5 ... v 
1nH • M.-.X 

H L H 
L L L 
x H Hl-Z 
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TECHNICAL INFORMATION: RF MODULATOR (2609-4689) 

llAD 10ff(fl,ICA TION 

111 1110<0 INPVT 

111 \ICC 

m AUOIO t"'UT 
141 OW<HCL Slll'C 

IOVOCSEU<:n 
OQ,-H$ElECTS 
0441 

�I R'OV"INl 

2 61111 

\/tOEO 

21V 

TYPICAi. 1110£0 INPUT SIGNAL 

.. tr ; ,..,_,, Ve ....,, :o.2\' Ta : � 
Otl\pilt ... WWW , $ f .im 1.faM 1& CWlillll .... .,.. 11""' � 

. -l OISC'fllnlOH MIN. TVP MAX. 
,., °""""' , v-c., .. .  2!i"C 11.00 1135 8t.IO 
fe• �I• � C:-r• . 25"C 17.IO tr•.• 11110 
, .. Sc�'-1 C.1tW • 26"C 4"80 ·� •.620 
Vo (Hit Vl(Mio Cwt..,_ Outout tVl'l"IOd • 2.:VJ o.a 1.a 2.11 

Vo CLO) Vldoo Ctorrior OutDIH II/mod • 2.11\/l 1' 18 

v... :Sound ew, .. , Ovuati 20 .. 

v. ......,...,,...,moftlC JO 

M<m . ... .... .. ..... uo 
u.. m , .... .... " ... •1IO 

�M , .. , v.-.--.. .vcc: 1311 
AlwM , ... ,v ... -. .. v .. " 

Zo "-'0..... It F t o � 
!If ... ·W--l"fl<H3 1i1 .. 

0;4 ... S.0 
ICC -.o...- )I) 40 

AIJv , .. _!Ml'( •.O I 12 

t201(14' - - �  .., '6 

llSWR Vt)IU,.. ltMdlf'tWf/lle AabO {CH 3$ 4J t,7 2.6 

IOUHO Toov ..... 

RF Modulator 
(2609-4689) 

OIGITAL AUOIO· - - - - - r - -

5V P-4' 

TYPICAL AUDIO INPUT SlGNAL 

UlflT 
MHr 
..... 
""'' 
mVrms 

•98 w,1,1, 
Vo IH•I 

�8 W.J .I. 
\lo (HI) 

-d.8"W.1.I.. 
Vo (Htl 
KH.t'C 
Hite 
l(H.tN 
ICH<IV 

-
...., 
..... 
""' 
KHllNolt 
�a w.1.1. 

Vo 011> 

..... IUPl>tv VD11a91 12Vt6'1 hhN 180 Gtim" wet' IM)llOI') 
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ELECTRICAL CHARACTERISTICS 

TECHNICAL INFORMATION: 
POWER TRANSFORMER (2609-9549) 

-
-

....... 

0 

TEST CIRCUIT 

Al.J.. DIODES ARE IN •001 OR EOUIV. 
T.U.T. 

81.U< 

... 

I ..... 
----· I + I 

.__ ____ , = -

SfCONOARV\IOLTAGES PAIMAllY 
INPUT 

I ISV AC 
eoH:t 

E1 •1U.ta.VAC•l4 •.l75A.OC 
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