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• SPECIFICATIONS 

• 

/lUCROPAOCU$OR (CPU) - ~r.llnsl"""""'" CP.l$10 1~1>I1_ 

MIEMORY _ 71( 'nl .. n~ FlOM. AAM .""1/0 flruc1 ...... remolnlnQ &4K addr __ ...... Itoblol lot 

."'.~ ~rog .. ,"" 
CONTROLS - Two no"" controU ... : li-bUtlon nu"",,'" ~OI)'!)MI. I.,." rootion buttono. l &-i>ooHIon 

dor.cllonol mD....,.m <Ii .... 

SOUND _ Progr.."mtble ..,.,ncI gan ... tor IPSG) <:~. 01 producing ttu ... olmuH..--n """"" 
po, ........ 

COi.OFl FI!PROOUCTlON _ 1$ dlll ..... 1 COlOr n_: 

Sitek 
Blu. -"" 0. .... GrNn 
l~h' G • .." 
Vellow 
~,. 

".~ 
C,~ 
O.ange .-
M ..... 
UpM Blue 
V"Uo .. -G .... 
Purple 

YIO!O RESOLUTION - 1~ ....,k;ol XH!O I'>Ori<O ..... 1 PIe1"''' .,_1. 
PROGRAW ..... TEFlIAl - MOf'I ,h., i t dl""'e'" _ ct/1,klge ..... 11_ 

YDLTAGE FlEOUIAEMENTS _ l:1OY AC (1(1 Hl. 

DIMENSIONS (Wl<LxH) _ g- x le.- x~-

WEIGHT _ 7Iboo, with 1«77'')fi ... I~ box 

ACCEUORI!S - ..... , ........ S .. uen 110 • . Switch eo~ C.DIe (\S _j, 'GrrmeCenndge wllhl ... l ...... 
,_ ond 2 MyIor Cont.oile. 0¥e<1_ 



OPERATING INSTRUCTIONS 

1 C~M 2.21N1Win ___ .......... 

• """" _ 10"", VHf MIOI'ln& w,...n ot 
IN lZiZ/OM .... 22_. 

2. COoo __ "" __ ifloIRfout· 
pu& Jet. on IN "' 2 n- .... _I £0 
IN~"-£~on __ 
.""'011 bo ... "'- fr,. .- on _ ... .,011 bo_ 10 _ ~ """,,lion. 

3. s.z 1M _1oIon ... 21 . .... 0 CI1 J or ~. 

WIIItt>e_ • no! _"'your b<Oec!Cu£ 
.rM. "'_ lI\oo FIr ""'n .... 1 Nlecl 
.-.jl<;h (ooc.'''' on ..... i)OI'''''' or I'" 
... ltl.,. OOMporo.nl) 10 ll>e ""' ... ' 
en ....... Eo oo" .. pond Eo If'" c:t>..,nel 

- "" ".. I ............... 

~. Ph" IN . C po. " cord Into. I:!OV AC 
8Ot1l11'-U 

(8 ) 1 ,......., ,,,. ~ UI1~ if> !fie 1202 
IocaZlod on ,,,. <IgI>! _ 01 ..... " M .. 
C : n~ I ~ _ 10 "'" do8g ..... 
" '; . 

2. -.0 ...... ......, CotoUoIloB ....... 
EMI.~ .. No on rr..MuI&rC, OOV' ... " . 

3. S~ .... OI'H.Iff S.IZCtl 20 IN ON 
__ ."" ".pr_ IN R[SET 
.".u, 2o<»MKI ..... r r 001. 000 . __ .' 

01-1 

• 

• 
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TN ...... ler Com_"'contaln'lWOt4n<I 
ConImllo .. """"" ........ ' .. ,.,"1)' oltllClWld 
WIth coli coblet.. YOU Will I'IOttc. lI>.t ",... 
1lf4 12 k..,.. on "" keyrA<l. TlI_ ... ....., 
I." _"" ctatoln,o 1tMI ....... Com_. 
WIt!> Noh """"0 .... ,n. ... aro 2 O>.~.YI 
"""<;'1 ,i, oYer ,,.. .sy~ 01 "'" 2 ""ncI 
Con"01I ...... ThHo <>¥tIrloys .r. k~ to 
thOo partiCular IIlnn. ~ng ~"yed ."" 
<10, .. ",,1 ... how ,,,. k. y' on t"- k~ 
reI.Ito to the c.",rid .... SKp , ... _ocy 
unde< th. koypad /no",. ..... """' , Som. 
Hond 00II.<0110'1''''''' Io~ . , 1M top ot 
1110 conlfOIlO' ""'I(:h will pot ... ", , ......... , . 
loy ' rom being .,.....,.., boc k "'" du~ng 1'10""'" go_ ploy . 

The ... ore i1 ""lion button. on....,11 _ 0' 
IIl<O Hanel ContrOH .... Tn. top l>ullono. , on 
__ . ~Otm ,,,. ...... '''''''''0)<> 'Of 
m. con ..... >e<>u ~ ~her right Ol Iolt 
""_ p/II)'tIIL r .... bottom buno,,. per_ 
''''''' Ol/)'lnll luncl'OIIS. T .... 'tmelIO<l.ot all 
IN butl<Kl* afpOlO<! on "'" ""nri09-~nQ 
used oM .'" "'N.ren! IOf .. en e.onrl6ge -,. 
ro. ,he" , ... t>o. .. 01 'n.Ho,," Control
Ie< 10. <1[.""' ''''1&1 control lor mOM Clr· 
lliOgM In wtuoll direction I .. fo.clo, Tn. .. 
Ir. ,e dlrec,lonol pool,,,,,,. 011 I ... "''''' 
tNrecllon "t d l"" <;orfOapondl to d l_1Ion 
"" ,alevl_Jon "" ..... , UP on _ "I.e; 
1_'<1 tho k..-PIId) .. UP on"" o.c,"" , 

"e. For 'U"M' .nelruc.l<>na ,".r.o you, 
cartrldgo Insl,ucl ....... 

To operote 1"- dl"""IOI\.OI dlo<. p!"U1 yOUt 
I~ on I ... Ou"'" ..oge """ ollOO you. 
IIrIgoo. ""'U"" I'" e<I9O 10 ct>angedlroctlon 
'" 0010<;1 y(\4J I .. '""'""9. You ~o .. ' ''' 
IMil)"O move ,"- 001«' In ony dl"""ion 
I'Ou wlO~. To 'IO~ ,"olion. limply IIq> 
P'_"9 I!Io ols<: . You mull De_lng on 
11\.0 Oisc In OOMO d,"""ion '''t motion ' 0 
..... p ll·-

Tho koypoto ~."., dl''';~(I(Ifo1 01.,; 
",,<V>o)I 00 00-""0<1 olmtJIUI_y Ho .. • 
_ • till ",,'ion ",,"onl ..-.:r <l1<o,cll"""l 
dlO<: Un btl. s.. eart""~ IJ>ttrvctJo .... 

0 1·2 

Whon reluml"9 !hoo Hand Cont,oU., to !he 
Mamo, Con>ponent. coli t"'"oble benNI~ 
" In <he ",.dl • . 

To .voId _m.m ... tty "'_". "'hl"9!he 
""'_ ceDiM. IMy 0II0u1d nol 00 pullOCI 
out 10 iMj, utr_ .. ng'~. 

(01 THE INTEFIMISSION CODE ANO THE 
AUTOMATIC 8V.N!\ SCREEN 

It tor Iny ""'..,., you wi." to In!erNPt YOU' 
~_ you .... y .... 1M In~mI"'on Code 
(_ \)1m. _flIV"'" 60_ 1 .nd Q 
~.y,*," oimulli/lOlClUlly 011 "!hoo, Hoond 
Conlfotlerl . TM 1_01011 K ....... 1I11hen 
\lO blank. To '_me ~ .... PIIy. IIrnI>ly 
<Iep<' II Iny • • Y 01"1_ lola"" ContfOO"'. 
AIOO. ,ho MIl te, Component wi" I uIQfl\l~· 
cally blank 'h. tel_Ion •• " ... n II no 
<Unet,,,,," on I,.. Hanel CoIIt"'''''' I .. 

leli,..!.., " " ., oPO",. imolO'ly & minul .... 
~In. 10 .-...ume ~mo play. Ilmp",_ 
p' .... ony oy "" el'''', HancI Cor,,"'U .... 
Tho -""'_ 01 Inil un.QUI IMt" .. 10 to 
$Ilml ... te 1ho POtOlt>illty oj • petmlnon, 
011-,1I00<I 1'""1lI being Imprin'''' on '/'OIIf 
tel_ntIC.-.. 

NOTICE TO PROJECTION TV OWNERS: 
O_"ling t"- 101 .. , ... Component fo< 
... .. n<l. ~ per1O<II o! 11_ on. p<oj..,lion 
TV "YI ..... moy ".., .. t'" II&'konaty ~m. 
ot>jec:l' ,e become perm_tty !mprlnt.d 
on 'he proje<:tlon TV pic:tu .. tubelli . Thl. 
," _ 1.Uy If .... _n \lf10f!1_ """ 
o;ootr.al o;ootroll a,. Ie! ""I ...... ,y high 
tor gamo ¥!trwlng. O_tyjng Iho lotk>wlng 
p<OC6du .... will 9'N tty mln,m!to 11>0 
,,~.n_ ot I g.o .... ImIlJl being 'etolned 
on ,~. 0(:'-" 

1 . .0.1 ... )'11 lIM 1_' _Ib .. tlflg!t1_1 
ono con''''' cont<O! ..rungo <lu,1ng 
g.omo _rltlon. 

2. G ...... con'alnlng .1 • ........., ""'H. 0< 
IIg~1 color ... otIjecto II>ouId no! 00 
pt.yO<! 10< ... ~n<Ied pwio<I. 01 tI ...... 

3. FOI ..... your p«I ICIlon TV 0 . ' .. •• 
m ........ tor IIfOII'I' vIM<Ing oonOI _ 
fo< p<<>gnommlng. 

, 
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SECTION I 

SYSTEM DESCRIPTION AND OPERATION 

I _I . OI!.NI!.RAL. "The 101.'", Component 
(SM Ftvvre ,- , )" _ ' un""mental compo ... n, 
In ..... 101 ..... 'nMj""IioI"I.Y" ..... "CO/IlIlota QI. conac".II' "!>iy .. 1!h.....,_ contrcl1_.n 
an .... ". owI'ch box, .nd • switch box cat>Ie. 
TIto 101 .. , .. Com_' 10 ,,"to'*"O o'*"'" 
In conju,""tIon ... ,h • 0010.""_" HI andan 
'n' .. ' ..... 1on _ co'lrk'll'. 

'_2. Thoo ", .. 1<1< 00mpcnen1 'Y"em I. 
b ... don '_PO"" ocn.Ono ... '&bllmle,o
P'Od"'" (CPU) 'hoi' comp"' ''' ml go"'" 
a.c:lion _'no, ,,,. "OtOOl! pt<tg ... m rul-. n.e 
__ II II", 51_ • .., Ta'oMaIon '~'<N1""" 

Ctrcult (STIC) 'h.t Int"Pf'1I • _<la_ 
h_'Y ._ and ............ 10 ............... cole. 
_ Jlgnm. The ...,." Ilgnailo IPplled CO lhe 
Rf _II'Of to PfO"<,<Ia • ,<tlO.,.i.,., .Iq .... , 
Tho .......... CO"" '_"01> ,_,." ~ "'"" to. 
1M ._ d"p'ay 

UMr "" ... a.c:"o~ .. IIh tho _Pfov' ..... mlno;l II 
acccmpl~r-! by II>a Input""" at nymorlCat 
_,,01 and cII,..,tIonoJ "'!o,m.,ion ,h'oug/"I'I>a 
Ntnd co~'''" ..... 

The 1I><l10 It .ocompl~ Oy Uling. pt<tgtttm
mabie oound _'Of (PSG) IC ,hoI_" ... 
'hi .Yf!>O oI~ 10 "' .... , ... RF rr>OdUlalO( . T"" ..-._1IOft ,_ .. , • ..,..., to" ........ ., -, 

' ·1 CONSOLE AlIIlEMBLT. The ~ 
.'77m~ oonWne 1011 oIe<:!r\eII! Cil"(:Ullf)' 
nk 2 2 """"0< ,..,.4 .t>dpro-.lr>g 01 Pl"'llrom 
d.e\.o "",ood In the _ CIIrtriclge. '"leg'" wi'" 
, ... 001 __ mDly aI. , ... ~, , ......... 

'''' ...... oM ONIOFF ...... 'en .... mbly. _, 
"PI":!' _,d n,bly. logiC I><>ItcI_1>Iy 
..... '_IIenaeont' __ ...... R'"PEOId 
com"..~11 In , ... 1(11) 04 tn. 0:>...01. Of. 
p!'O'tI_ "" iJIof_ 01 ,,... ....... ",,"1104'-<0 
"'" tl' '", A 0101 In till tIg~l-hand _ 01 .n. 
.....- _mbIy It 11\40 .... -*"> poInl'''' ina 
_canrldge.l".po • • : ON/OFf .WUcI'IlIIC 
• .- IIutIQn ..... _ In ,,,. _ r1ogn •• 
__ 01 INo COf\IOOIe "7 2 i,bIy, 

• .. P." .. T ......... ' , ' _OtIIOIISwlld> 
~"'....,.,., T ... _ ' ....... '00"'*....., onloll 
owl"," .. " - bly 00,.[,0'. 01 • power '''' .... k>,..,.,. ... !In an "', ..... , p.lm.ary r ..... h.o Me· 

ona~ .... ,..,;"11 •.• ,~p",pOIo .In(ll ... nrow 
~ oM '''0<:;.,.<1 ,""~ng. a.ctrlcal "'",. 
....."Ion I., tile _ ,uPl>lyl>Oald .... -bl~ 
,PCB _ ... Su~p/)II .. OC<»rr'Ipl~ ,.; •• 
5-pln _".,., connee1o< ... hlen provIcI_ 1M 
AC ""'taQes for openoling In. PO"" _ply 
_,,, .... mbly. 

b. Po ... Supply 80IItd ...... :1IIIy. 'l'1li 
pO_ ""pply bOar<l UMmb/y (PCB Power 
SUpplyl "",n"". ,,' lW<> ,,,,,,,,a.,,,,_ .in~ 
.n ",bl • ....., , .... R«,. ",,! .... 10<1 eotnpO

"""II ...ou~'''' on • ~"ntOld .;ircvk bowo. 
o.ctrIcol oonnKfion 'g '1>0 logic _,a .. " m
bly" .o<:o"'pl_ .... ~~ 110<:111001 con
....,.., • .....:I • 2-9ln ""tricotl conn.."", The 
po_ .... ""1'\1 _0 ,ltdllin II.- AC yoH_ 
l<'Om 11>00 pooII"" tr.".I",m .. _$uPP .... f8g'\r" 

.. \eO .M 1>O~'egul.IOId DC YOUIIgeI to tM 
logic bo.,d OS5INnbty (PCB LOGIC) . • 

c. Logic 80 .. 0 A_blJ. TI>Oo IOVI<: 
bOwd _mtHy (PCB lOGIC) con., ........... '''lIy 01 17 Inleg'_ circuits and ""O" ""'Y 
re''''"''' com_IS.' C<)"tl.' "",~',lO( "'0dII 
timet."" .....:iItIO<I V8tIabIt'-"" .• M .... 
net .. ,..,, s\OftM."" on Rf modulalDt. at, 01 
",~k;t> ... m<>IJnll<! an. ptlnll<l o>lcul,boOrO A 
""'-Qtn oro< .... !O< it prOl'\dO<I lot gon>I eart~ 
....,..t6C1IoI>. TwolH>ln CO" .. ..,,,,'" ..... "'_ 
tOt o::o<>n«'_ of IN "..." cc,,"'-". TI>Oo 
PCB LOGIC 10 ,,"cl_ ~. twQ-p...,. ..... 1M 
.h...., , ..... P'o,'<I" RF at>"k!~ . TM logic: 
""",d proo __ om oM .. I,om,,,,, ~me 
oannege and <On-" In. foOO< " "OoMI'IO"" 
RF IlgtW' lOt COIOf ,_oton o_.tlon. 

d. II...... Con ..... " "" ..... _ . n.. 
hand conlrOU., Ph "bli • ..ell co ..... , 0 1 • 
t)fInled t:l tT;Ull ""'tn. .• 0.,..,.., Ieg_ (ny mM
cal key I>"dl • ....., old, m<>IJnt'" doIJl>Ie PUll>
bYlt",," and • ,e.-~'Ion d_onat control 
0'"". The ~.I"o:j (;()ntrOl .... P'_ • ..-". of 
c..lli.-g U9 prcgram IniOtmllicfl ,.,...", 1M ~ 
c..rfl1dae lOt p«>< .... ,"Il ~ _ CPU. • 
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Flgut. '.1 . Manellnt.IIi"';oIo<! ~aS\.r Component 
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1_ • . ANn""A IW ITCH lOX AND 
0'0'" TM 1m ...... twitch box proyIdM It.__ 1*_" \1M ~ on hbly ""'" 
U' I I'ion MI. n.. I wltt:h 1><>. """" 10 con_ 
I I : '"" _" - \1M COftIOIe .-...1>'" ."'" owl"''' 1:0». T_._ I"", on !he . .. uer. t>o. 
... ",,,,,lei,,, fOr ......- to thO '_'.' .... 
_ T_OCf-.on u..lwltCl'lbOo.,.pro.io..:! 
lor COIl,*,11on 10 \1M ,_on _no Tlwo 
.,t.nno ..t'oI\ bOo ._ 10 MIec1 111M< thl 
ron.ole .... "'Illy 01 tIM> _ .... onltn,.. " 
\1M.,.,,,,," cf RF In",,, to '1'>&,.' ,o'.!, r In,..,"o 
In"",. f o< 1M ..,....". lyo\_. boll"", 11.",,_ 
/Ormlf I. 'e<lU;, .... 

1_5. THEOAY OF OPERATION. TMIOI_ 
....... .-g patlg<1!">& \>rookH> rune_al tl\tO<)' (tt 
OI>'O,.tlon lor ,"" _ Compc".,-.l DeW'*! 
_ollon,' c~.,-eo ... u.:. lor PCB LOGIC 
lC'o.. IlF lftOGulltot _ , .... po .. , 1 .. ".Iot", .. 
'" prml_ I'l S.cIIoI> 1. SeMon'Ue diagrams 
IOf the PCB Po",," Supply _ P'C8lOGIC If. 
...... PfO"IdO<Iln Seclion 7. Fig"" 1-2 Io. ' unc
tlotolll>lOClo. <l1~f"" oj ' he MU'lfCompo""nt. 

, ... n...ya ..... 101 h .. ,d"".". ..... 011'*'0 
ptXll ..... whiCh u.......t.ar. . ' .... bU bid.,..,.. 
don" tIUS n.,. 1*'1'" PI'> ei<>g un~ (CI'1J). 
T~ NO. CPUll0. okIooiChmica&'y com"","" IhO 
_ iIC1_ ~e!"" I"'0Il''''' mlllerlo! .,"''''' in 
tf'It ROM "",.,. catt~. n.. allno.r<I 1,1 .. 
_ In __ chip (ST1Ci. M.""'""''' ...... 
Type N.O . ... Y-3-~I. In~ I eo-.".d 
......... ,.,. 1_ In(! .... ,,,. ,"1or","lon .0 \I., .... , ... ,_'oIon _, ... 61opley. T". 
STIC &ItO .01_ m",""11 ..,., baCi<1I'0W><! 
IHc:t .... Inlo''''''"on from .... ~"I>hlc. 1f"'''''Y 
""" ~ .. ,,,. cia ...... . ""'" O<tlput T .... 
~ outpu. io OWIIed 10 .... AF rnod<JI"at 10, 
"""'" I_n dioopIlO"I . 

1·1. CPmU.I. PIIOCESSINO UHIT(C9U). 
Tho CPU Is • """plel., l6-bl~ oInOlo efoi·p. 
hlg/\ or H ....,., o. kI/I .... IconoIUCf\)I. ~ 
_ In'-\ll"I'iOd cli"CUi' (10405-1..51) micro
pn>c:M'ot. 111111_ I ,S-btl _ ,"""onll tKa 
' 0 ,.-I ... \1111. addll I .• nd InatNellom 
toll. • tho ml<.i_, ".N, ""'rnor)' •• nd ;, "" .... _o:eo. T\'nl"ll .no:r Iynch""" .... 
_ "'G'I" "'~10<1 iO _CPU I>r IhooST'C 
CPU _ COI"iCrOI """"'" ......... 0 _ ... tt>e 
_oI __ Honl. 

1 ..... T ..... OAAO TELf'I'ISION INTlA •• 
, .. CleHIP ('TIC). T .... STlC. M.nulaclu' ..... 
TV'" No. AY-l-OiJQ-1. ~ .... wtlhln , .... ~ 
,11<1\ I>y "......".,rtng I '.·b" t>lc!lrO<:1ional tour.. 
Tho meln STIC ",,,,,,10<1 provlON "gh' 
oocr"""""POOI1lolr«! "'IOtOQ'ound"" 1»/or;1I. 
T .... ~ lui\e!_ PlOY",", • bo<:l<gfC>llnd I 
di.pIorV 1.:111.,. T .... "bIcl<g'ound"" modo ulH~ • _,0<1 ... 01 .. ,...".1 "-y 10 »:or. • 
roo ..... l ... r:ontrol ,Od_ 10,..:11 6IIpl..,.~ .. 
Uon. 90th ""'"* ~U~ .. , ., ...... , """"MY lot 
tho 110""" 01 diaract .. pall"n .. Tho STIC 
".,.,..,11 data, add, ... Ind gnrphlca Inl.".,.,.. .. 
rlon I,om • oomtnon mu/tlp"'ed _. Oe/I'Iutt~ 
ploxlng ."" IY'lem oy"""'onlntlon w. 
occomplll"*<l l~h Ihr .. -. 01 control 
~""I-

, .... T .... m.'n oynchlOnl .. Uon ,_h 
""",.t ... II """.tolon , .. "'" rI'''1 .y .... hronino 
,11<1 CPU "~"'t>mo 10 .... In.....,.., 41,pl.,. 
MqUOncoo. OtI'oI ... "boc" gf'l)OJn(I"" char.:! .. 
dMcrlplO" 110m I"" .. ' .... , m_O/")' If>d 
.. .- '0 .,.bl, .. ,...... a •• I : .. on'" .... . 
10 .. 1>11 bu. " """ In ..... CPlk:ontrollO<l-' 
Th. an >rlo:l M1 of cont,," 0Ig"",," .. uMd '" 
OI)eCiIy .:10:1"," . .- Ind ... rlil IQf '~lIm&l 
mlMotY _ g'opIl\c. c:hIrKIor panemo.,. 
oIDr<K1. Wh.., In I~. CPU-oontrOl1od mO<ll.lrw 
lI'opl>lC. con,,'" bu. "ok, · r~, t 'tI>i><:' 
.........a<y 10 "'" CPU """n~'Y. The,nlrd HI 
of """troll ~ \Ill'" '0 ."",I!y odd .... ,..., lind 
... ,''' .... ......c. to IIIeSTIC ...... n , ... 'Y" .... Of 
In , .... CPIJ.<;.ontr".1od .......s.. VIcIoo o,"PIII 
eM .. , ,"'" ,"" STtC "'. 1pp41od to I ... 0::010< 
01' 1':1,.--", clock _ lOt !lOr _'II' '0-

1-10- GRAPHICS !rtf_y. , 
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' , 12. ,n Tl. """00. " CCI" 
.IMOIIY (1T1ITnI IIAM}. T".. 5, "" AAM ", __ "'-""""_010. __ 
wI\Iefo ,n ..... In. -.If(!! ~, ....... lot Cf'!J 
contr"O! d ... 1lre ~ .... " ....., , ... " ... <1111 
'"""" ' Ill CPU ..... I5oI>!! _'I'C!!oM' "~ 
""""ot.5II<I 1>uI. Tn. dI..e!1oo PI <lit. "_,. 
VwwryI 11"01'5'1 \!II CPU '0 PM ",,,,~k:a memo<) 
• • 011>\ dutfng. _ ..... ,.., DOIId'_. Tlu. 
<,"4.' 10<110;' ,. *d"",""I"..CPVIW."". 
__ I or~rc. ,, 7 • on ' Ill 'o5-b!! 
tput ,. , __ " 3-CJII """''''' _Itorn l1li CPU 
p, •. 4 .. ...-.... 10 \!II $)« .... RAM lot 
..". on-dlip __ "'''*' ........... _'""'t' .-. 

••• 

,.,1. .... OORA •• ".u: SOUND QUI_ 
P1ATOR. 1lre Pf'005omr ' W 771 Nt g ....... 
50< (PSG). ManllllCb,p ...... "fWIo No . ... V~,.. 

,. I '"'goo .... "'~_ OI"'uII (l.5" d, "g" .~ 
10 pooduoe. wI<II ... ",!» 01 """"' .. ,,55 con"'" 
olg.w. \u ,,,. PSG .5 ........ 'de<! by 'Ill CPU. 
TWO &'-5)il 0f00'"1P jPlUpoH '10 j>OrtI! It. pro- • 
_lot __ '5\MIIaOI-.lo 1M~""'COMrOI"" 
PSG ""lout 10 ~~".d It u.r.. 'ncI,p'- J , .",. ", .... .....,.danllog_ T,,"_00111>1 
PSG 10 .,,~1P'd 10 ... IIF -...roo- Iot..
_ ~ 0 t.'. 10'-- MI. 
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SECTION 2 
SYSTEM TESTING AND TROUBLESHOOTING 

2· 1. P IAQNQ'T!I; TEST RQVT1 Nf . TIle 
"~1Ic "",,;no ",.,.. ... be porIor",*, __ 
<1M, ,0lil, ....... _ ... C-~ ..... 
10< ........ " ' .... _1<: ... ' tQUll ..... _ 
~', ..... 

.. Teel ~oc .. ... . Upon I .......... 0' 
, ... ~TE-20, T .. , ca"tIdQI ...... ~_"II1t>o! 
,..., !:>unon on ,,,. ..... , .. ~ (MIC). 

, ........ , oMll PI"""" 'hrough ._oICl>1cl<. 
on ,lie CPU lUI) ,'''' ,,_ • ...,..i\>!lby • . Tl11. 
.~,omo"c ' .. ' ...,u....,. II ~ .. _''''imllely 
10 II :o~'" 10 "",""PIe,e. 

I ') A, , ... compltllonolth •• bo .. , .. , 
""_. ,lie H_ Connol,.,. ... ' ",.ploy..;11 
._ ... _n l" ~Iou" 2·' 

IL) "'-. _n "t'f "" 'n. HI"" 
Conl101lOrt.. _ ... ,_ ..... _'ty IN' _n 
eo<'''poMdIne _, ~'II* lui ... """' )'1' 1, .. 10 
,.,. .. w ..... ,.,. If' 01>* .... "ty It __ . 
NOTE. lhoo,tvh' _eon._"'IIII1IC1'n. 
tel! , .. , """"" _ oleo _ 

... , P .... In. "'" ___ on 
'n._Conbl .... _ ... IbM. 1o&IU ...... _''''l>I .. o/ f.~_y_to_. 'C., _____ on 
IN H ..... eom"" .... _ M • ' I .... __ "' .. 
IN ... ""'" ~_R~!romy_\O_ .. 

(4.) o.p._ 1M oJI,ec;1lonII "'Ie on 
_ H_ Cot",,,,, .. _ • whil' ... row .nI' 
._ '" ,n. ~ICI< el,e'" l44l 'h. cfj,.... ...... , 
<11M: I. '01_. 'h,.trow oMll f(rt<Il •. CI\ec_ '0 
_ .n., 'lie "'OW points In ,e dIM, .. n' 
Gi,ec;non •. 

[ • . , C""'., .... t<YW ot cok:>fldbo ••• 
II)< "milat,'Y" 1_ '" F'II ..... :1-' 

11_ '" .... _011 .. 00 fIOI oocur .... ,'toea 
.Io s 5 _. ,5 r.,_Coo .. ,- ... ..... <,., 
..... ~ o.p._ "" "'liN klY> I and' .......... 
, 5' ...., .... III,.., HInd ConI1Ol .. _l1li ... "'111.,""*"'_"'10 __ ____ 

1 & 9 TO CONTINUE 

Fig"re 2-, Hand eontrol!.. r .. , PItI.m 
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(b., __ 1"'''·71 11""'. 
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, Co.) A""",,"", -. lI".rtmg ......... ~ 
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CLEAR " OK, 
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II ,," 01 I~_ .a.",,'. aM """'" lIS _1ltICI. 
~ ... "'" ClEAA ~ey on ~"., Hoond Con· 
trol .... In !he .... n' ony ~ <II "'" _.... • 
I~"'" ""P'_ .... ENTER ~ IHOTE..,.... 
10.1 _ QtInO\ ""' __ II , .... 
ClE.R or E""~ 'ey .. "-Pr" J w,,* 
_nd .... 1MII"III_.,ecl.1 

1' 1 rIM ..... "II ..... , 01 ,Ite 1ft, 
_". _ ot ""nema, ""'inV ""'" 'he 
~" .. n IU ... lrl'''' In FII/U" 2·2. Ch«~ U>Ioro 
In " .. '"' po"er" _",.11 fl~ .... 2·2 lot oJ_ 
1,~W.nd <Ie11n~1on. II..., _" ",,,,,'acy I. 
u"""'"tory. ~_. ,he CLUJI .. ..". If I, I. 
un .. 'otlloC''''Y.".. .... ,he ENTEII ~ .., 

• 
• c . 

• • • • 
ENTER " BAD 

:;':":':;:: .' 

--· -· -· -'" ._._....."-:- ."r"' .. 
• ;:;c, -
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C.l Tho .... ' potI;"'" of !hi I .. , 
___ 10. "" ... "'oI_t<lI>IOC~' ,,!1ft In. 
..... "'ger _, _""""II .. tIl tile W'O<~ • 

• AMODt' lWO ..... ,.;j"""'~o!, .......... __ 

I ~ F ..... 2"" eMU col .... Ir! Mit ",lIefn 
...... FIg ...... l'-~ 10' _lOtIty _ 6e/Inllion. 
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FAILURE! 
, " 

I~ ""' ....... ,. rail",.,... -.. d_IO<I,lnol .. d 
011110 ~It. _ tieing "il~rr-a. I ","pi..,. .. 
_ '" FIgu .. 2-. 10111 lPOUr. Dtp_1ng on 
..... IOj"" • .....,. _104, lho _peel IC 101" 
_ In _.,.., e, ... lncIIcotlng I/» ,,-, ~ ... ~ 
,' 'c , r •• IC 

Tho _I _ ill ... oct ... llII .... " 'lOCk to """"" 
"'''' IN JuMdo ...... __ 01 tho 1oIIC. wr..., 
IN 111 .. _ lor 855 5: 5'10 .stwt..,..a, • _ 
_ ... """tIuo>o P'o .135G wi'" "'" MT(·ro, 
TIM c.nrldgoo 10 ~ ,oa" """"'D 01 t ,b ,N. 

1 "" 1 

1 "" 1 

~ 
1 U» 1 

" "" le ...... __ -..e!IO<I, """ill. _10< 
eillNIt ~I ._r. "'" 1""tc.!eI "'" we flU 
p'uu oM Ihe OIllDmatlc: ena operl'O< 1 .. 11 
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-, , ;.,:.0 

IJEl 
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~ ~ 
3:39 

• 

~- '. 

Uo>on OUC<;Ot.Ifui O\><l .. 11 .... 01 Ih. bent.n 
g.,.,., ' hi , .. , ,,,,,,u,,. IGI' ,n. M ..... Com_ 
'-'lJIcom-. 
Tho __ "'" ell,b, ' u_" ooll¥ocl " 
IIICI .... ,ho ''''Ml, ...... ,uti .... of ,,,. 
~ .odlil\ol 01 .... MIC. 
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MTE·201 FAILURE CODES AND CAUSES 

' .... lUlIl .,., DUlGNATtO 
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us (G~OIoI) 
U!lIS~OM) 
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I.I8llGA""') 
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IT.! IlS~Nol) 

U121$1'Agl 

~ """ 
I.M tsTlCl 

~"'"' 
o \J.I (Slit) 
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, 
, lJ.' ISTrCI 

U lJ.' !STrCI 

v I.MISTICI 

' V lJ.' ISTIC! 

" lJ.' ISTICI 

0- 5.UM G"C>lI', 110M 

0- 5.UM $v.-. 110M 

~ SIJ ... ' AOGAAM ~OM 

~'*''''"'I ... of STIC 
.. , ....... _ 01 l_ G ....... "" IIAM 

II _ ._oflJu<ow G< ....... ........ 

M...-. _o>fSYSTfM AA/II 

.. , •• _.fSCAATCHPAORAM .. ' .... _of_.C 
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"Solid l ... • ___ 0111501 ~"" .... aIj, ..... Ii>t r e j .. .-, ... _actIon 

u.oioo ..... _ .. _tv_X_ 
"" .. ,' .. 
~ ~, ..... ,""" .. """" IN, Y , .... - .... u.. __ .. -""t!lln"_ ...... ,', .. 
U __ ............... I .. _X . .. ' .. 
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I . . • " ,Z--.xi ,J,. 
Co, ......... ,I'. _ 
M .. _foiIoIanlV _ 
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W . \101. U8 
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"' U2. UIi 
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lJ.', U2. U5 
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!JIll. U I. U3 
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w ..... 11\40 ... "" Control ... I_I Is dtlpt.yMI. 
Itwnu ., '" ..... . .... . ~, """ e "''''''I ... • 
_ -.,. ... __ lite t .. , __ • "'" 
m.y ICC1I' tlMo Jotl: , ~ .... _,...,., 

mOlVlOU.l.&. TlIn 
7 __ '1_"-

10 dbpt.yMI. l IMo _ 
"'"'" _ ........ n. __ 

"on ....... _ 10 _ .. mo". t lMo t .. 1 10 PHlo< .... 
I() ,_ .. "'.....",.. 

0.0 .... lIMo t NlEA • ...,. I h .. th. InPUI or tIMo 
_1lOII """'_ .to -,,,,,m "',""ry MIoc1t(l 

no. INt .... M !clao.... 

" _ -
, 

, 
, 
• 
• 
• , 
•• 

• 
,. 

.......... " 

STIC ""'0" " ' 100 1 I 0 .. 100", 1IMo ... t. 
.... _Sl lC _00 __ ..... __ ' .... 
... ,_ T __ .,. _ or 

,,' .. ctt ""41 ,,,_"- " om lIMo STIC M_ 
un ... _.."..., I»' U. CPU 

.... 'OOOf ",01 '" tlMo Sy .... '" RAM, 

.. ..-y 'H' '" tlMo SooI"" 'C (PSG I. 

C"""~ SUN 1M' SYSTE" RO'" ISIlO"') 

C....,~ SU M I_I PROGlt ...... ROM (PROM). 

CIooK~ SUM or C;""PHICS ROM 

... . '>O>'t I,,, '" "'_ lOWER GR " PH ICS 
""101. 
1, .. , ... ~ .' or .". UPP~ IlR"PHICS 
,~ 

.. . '>Of>' _ of ,toe SCRA1~P"O RAM 
(SCAOI 
___ of Sou .... rc (PSG) 

,. 

Upoft wc.c.olul .",.."pretlo<o a l ___ or tM 
I~I .. to ......"..., ......... 11Ij .... 'ymt>Ol 
"'~ "'~"T.t .... bott"'" ar .... "'-PIrf II . 
,aI ....... _ect.od. • f.II .... CO<M .. Ill be d.- • 
"\"04 on .... 0<_. 1 0 ... ~ _ P<DgfIll\, 

MIecI a...- ..." _m"" _"". 10"" ---
T€5T CAIITlllOOI! CHt!;CK: 

o..por .. ,..,. 2 """ e .""""neouaIy ."" • 
"'-Uu'" I"" lIMo " fE_lO t _ C&J1t\o;1got 0/11, 

bOo ""'1>1 ....... no. d"pl,~ """"'lei _ ti ~. "'" 
• • 

It • ..., <>11'>1< """,bar. _", or ,1Mo nutn-. 
",n ... I. 1_ ... 1 ........ on ",. .. 1 ean.~ 
""" 0/'\01IM0>' _'rid9I_ ... 0.01,111...,. 

z·z. CUSTOMtUl1I G.UoIE CAATII IOGl 
TUT. , ...... ~G.".eoru;og. .. - ... 

.. v .. !Iy''''' .. Nt .. c...'0Q00-" Io.-• .....,_ '0 '01,"01.- ..... ou._ In .... 

_atl"" ""'1"..,110'" WOO)I OHI . 

It.. Sot It>ot An'""n.o S .. llm Boo. ~ 
C; ..... E. '",M! Cuo1O<T01f'S G_ Cwtroog. '" 
... ..... Corn_t ."., ".".... tM """f'I 
... ltch, ClooKk 10' mlola!<. In t.tt .. lnQ on Ih" 
I'Octu , •. Ju mbled p'., II.!d O. u"wen." 
<h ... .., .... . 

c. II ",,_em, oo:;cur. ,.....,...e..oO/()rMf'. 
a ..... c.'''~.'''' ~~ M,IOW Co .. C" ,.,1 
...rm. ___ " ~O<>(I Glmo C"'r>dgo. 

.. W .... lIMo ~ a ....... e.
"1eI,,, _...,. W ""Db', ' • .,. "", .. 2' 210 
2 ....... It-. .... -. 0 .... c.rttldgo 10 _ ' 2 , 
'''-. It PfotlZ " .... ""n -. " ... ,c, 
-".. ........ ~ 
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II.. ~ Ir. ~ 001." h.,I7. 
FJgut. 6-1) Of u.. PO",,"'''''''''''''' "PI "'Diy 
110m Ir. 1'(;8 Po .... , Slrl>!>ly WItt> • Dt.I ... 
,. z ....... _ AC __ .., ...... pi,.,. , ..... 3 '" 
IhrI . .. "."". n.. AC ~ ."""IeI 1>1 
. ZA .1'_, . VACRz,zs. 

l Y"""" INE IhrI AC ~ , . '" piN 
:"",,301 It.-,_or It b Z' A' En 7.'_'.Y 
ACRus. 

~ Y-,,",!f\M It. AC ..,zz_ "',"'1'1"" 
. ..... ~ 01 , ..... 00,,-10< 10 _uu. IS..:! on<! 
,1,1V AC "',",S. 

IL If tIM AC '01" __ u.-..-, ...... 
......... n ..... _'*' HmWI. lror.oDl .. noo, ,,,
PCB:_ S"IIP'y. If Iho ... C .",~ .... <>0' 
(01'--' ('>telr 0' 'oPI";' tIM _ 1f.,,1. 
I"' ........ ONIOFF . ... IIC/o. w iring ''''''''bOy 

• -----

, " , " 

NOT(: " Ttlll PlUG DIfFEAS RlOM Tl<E 
TYI'f: fH(:OUf(ff:II!!D. IIFF!!A T O .'A'OIO 
OZ"'GIIAM IN UCTIOOI 5 fOIl COI!AECl PIN 
IMKTIJICAnOM. 

UI MATTtI. INTEU,IYISION MAtTll! 
COIIPQNt:OIT TIIOtnLESHOOnOlO OUIM. 

Tnit OUIG* it proorl_ II "" "'" lOt" ,,_ 
o/IocJdnij _ MATTEl lWT'El.lMSIOt< "'Mo. 
TEA COMPONENT The ~ ........... ,.,. • 
........ ~ _ II"O~I, , • ....... Iy an ."'t 
, ... MatI .. Co TPIl-""1t. U'il" '" _ proD
_ """." n_ lot ..... ,6Qa.g .,.. j>fvt;-
_ . f ....... ..,. ... ....., ....- ""'''' _ 
__ ..... on., ... __ OeInv Moet.-I".n'" 
Il>ol ,bI7oly,o I",,,,,,, JOO<I eIKI.onQ """'~I' 
'''''''11 .... 1i'..::I ........ ~ .... -_'Z"V 
...'" <Ii9i'''' JOvor; """,, ... 11 "",,!.lOS ""'M" 
" .. "' ...... me<I ""', ,he ~O _l"InIcIM 
n .. ' ... Mlu''''''''''. ",""'II"'" '0010 _""lOCi 19 
PtOP*' .......... Ic.,r. ....... ' C __ .. 

Tn, Qu i<)l ..... _,"""" 1<> .'10 ... ' ... MI'O Icinv 
'.cIInIc'"n '0 "P"" , ... M .. ,., Com"" ...... 
• NIe,on' .... The Ii .. , cau_ IIIM..:I .... 'u ... .... 
mool (P"'mon ........ 01 ' ... ptQb.l .... or 
.,..... 1"-1 CIon "" ...,..,._ .... ,1'1 .". ..... , ... 
eo....~""4 II"Z--. ... "- gaonlt\;l .. _ 
_ ....... "'g 'he ... ... TTEl IHTEll'VlSICm 
IolASTEIl COMPONENT . .". .........,. Moe'" 
<;I ....... OvId "" _ 10 _til'( """ cot ..... 

","Obit ... .wv.ouo ...... "" .... ... oo.blll"""~" 
11,1'1 • 
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SUBSTITUTION SEQUENCE OF 

PLUG-IN IC. ON PCB-lOGIC 
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- Ah\wrt _ pi I • • • .... PA" ·Iloooo 10< 
~M05$J ' 1 I 

. 0.0.,.. ............ iC ... tltMond ..... In ..... _ .... 
IC ..mil "'" IouItv Ie;, _ . 

,. 

-~. 
10. L B ""'7'1 --
1OO!Ie Of.2OI 

,~'" 
-..~ 

IIXI913-1:1670) 

10008-0Il001 

100000.(168() 



IV"'OM 

O",,_""_"""'HO 
_ . , ....... TV ---.-.... , ... ~ ..... J. 

"" TV ....... _ .. _ 0: """' -_ ...... ""--
, ..... _-_ ....... ,,. 
' ClAM!' ....... • ,h". 

..... .... _ .. _ ....... .. , ... , ". 

Tho ~Ie Ie (1)4/ vee _, ..... 
7 , _ ... . _ ",,><:8 _ -, 

---

,"" •• ,. __ "" •• "",,.,. _C :. = "' __ . 

2·10 

50! ... _ '" ." ..... '" __ " 
"c '00. 

"""- .... _-_ .... , ,-

, ...... _-
'R .. __ co ... _ ..... 

, , -
Ie .... , ., .. " . '--

• 

• 

r 
, 

• 



• 

• 

• 

: ............. :::., _ ... ,,, ... -". . 

- ......... __ .... -_. 
0-. .. _ 0:._ •• '" ...... _ 
_LOO< 

..... 1IC __ ~_t 

__ "_.4.,", --" 
·.·_~ • .,, ___ ....... _c, '" , .. . __ . 



., 
,.
-. 

• 
• 

• 
f 

i :'j!lil! 
I I 

Ii-
I 

• 
f ' 

11 r
1 I

·
 

I I; 
I 

f 
I i jill.li!! i!

 
II I Ii 

I 
' 

• 
"I,i, 

I 
'1 1

.
., 

I 
j:: 

1"] 
h

6f;!lll r { . ~ .. ~ 
II 

' 
, 

! 'W
"' 

! 
. 

l,j 
.. 

! !llli"lltJ ,i Jl 
~ .. J 11 

,r 

i 
i 

i 
i !I 

I 
, 

• 

I 
! 

" 
, 

1
'1

 
• 

I 
I 

, 
• ! 

" 

~ 
I 

" 
I 

I 
I t 

. 
• II , 

i 
, 

! ! II , 
• 

I , , 
• 

I 
! 

t 
I h 

I. t 
• 

I , 
'I 

I 
j.!. 

I 
II 

I 
11 H

 
I 

I! II ! 
, 

I 
I 

• 
1 

Ij 
I 

1& 
i 

,j 
h 

• 



• 

• 

• 

__ .... )' :0 " ," -. 
""' .. _ _ 'Co ... ....." .... 

~ .......... 

oca lOll'" _","-" ""_ .......... _ ... --. 

..... _".. .... -
-. .. --

-~-

'"", .. ," .. ,,, .. --.. ~. ,-, .. -. ~ _,',,,,, .• "IO'.~, . 

. , 

2·13 

, 

"-''''_''' co .. '. ,.,. ... _ --

. -. .. _ .... _., , r .... 

(:tood,.~, ... ,_. 'p •• 

'~""""'UIC """ _-"''''''' ""It · , 

·A.= .... _ .. _ .. ~ _ •. 



SECTION 3 
DISASSEMBLY 

l' OEN!RAL _oMMumblyol"'" _let Com~-...~ -'_ ,,. ... ,Ing ",0-

~ ~_ I/o I. ; ,11 , 2 '0 __ ''''' 
..-I NQf)r c ..... 01 .......... rune- Dill· 
= .... 001 ' .. 101_ C • ~ _or .,..", 10 ' ... 
........ n.; '1'".10 ... ·00' ..... ,_ .... 

J.2 T... 101'-'"11 ,..,........ ~ 
"''''''''''' .. lor L • • p'''' ........ mbly 01 'III 
101." ... Co '" po.~t UocIII., ,,. 11<0< ___ .. 
,. .. ..... 10 __ ... , ... ,.,1tIt •• d .. • 
l_tIIl' _114, ... D ..... "'I)j~ I>'~'" 
ano • ..,1<1'0 ,III "P'OO'O vIrM ~, ... InI'1ono In 
SKUon 8 iP'~ &-31 

WAA/IDaI 

MA~! SUI"!: TO'AT TH! MAUEFI CO Mpo · 
NI!MT .. IJHp\'UOOI!I) '~OM TI-II POWEll 
IOUFlct: IUOFlI OI .... "f:MB ~,.. R£MOVf 
THE C'"'"'"IDOI! '"0M Ttl! SOC~fT ANI) 
OISCONH!CT TH! /If' C ..... ~E AtOM THE 
MOOIA..A TOIl OUTI'UT J,",CIC. 
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Ole .. "'-"" ... _C ..... p; ... " ln._. 
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SEMllY. ~I'" ' 0 'lOu<' 1-1 I P.~ 1-3) ..,,, ,,10, •• £ ,,~ 'h, __ MOl "a/y" 1oII~ 

.. AI"'O"," "' . Ph,llIpo-_ Ie'_ (li 
""",ring toe> ..... "'no ....... bly III) 10 bottom 
I>OuIIftII ""tIIy (:i'l Ao(>od " ..... grng , ... 
H."" (;01'''01 ..... _ '"'nlng ".. Ullt., 
Compo __ '0 11_ ,III ocr-. 

... "'""*" po ... , ONtO"" IV>Ol> I' ) '-om 101> h_"Q II) IIy gOtldy puD;"" ~,p --.. un lOtI"" - 1--; (81 011 __ __ 

IIIg M""'IIIJ " .... ..- eontr ........ 1" 1 
I'" " "gO> ' . 1 z-Inp. In ' 0(1 ......... "1) 

,. , 

II. I. II "01 neo:_ ..... '" ' ........ InI~. • 
\2, 3 •. I"'_I~I. _ Dunon till or sprinll (7) 
,_ 1011 -..1"0 Ie, .,_ "rll<.",." .. 
,-~ 

• . Fl .......... 0/ . .. ,,_ (I) ...,.,.. ...... ' '''' 
, ' 0, 10 DoII_ "OuO'''Q l_bIy _ ' .. ,,_ 
' ''1 K .. p .... ".~ 0<'-__ , ..... "om ... 
_1>9 oe ..... tz .,," ' i">ey "' <I<tI ... ...." 
w . 

•. C. .. ' "'I~ ,,1000<>,.,..,11 ... S·plft ,1bIIon 
""".. 1' 2 . Figu', ~I '''<I 2·"," ",,"...,.0' (581 
"Pm ,n. po_' .upply boo,,, """'~11 ' ' '. 
~"',,'. e-'I 

• ~ 'H , ... I09lt I>O<It<I .... mbly (1 21 
It .. """ "" 00..' 01 , ... ""nom ~ , .. bIy 
eor''''1I)r ",-<",,,_, ' ... ,.."" COO"'_ 
·"'''00I1n/1 ' l it ..... -1Doit:~~. 
""''''II _~_ 01 ""'" "",,"01101 ........ ...: ..... 
_ ,out"" 01 ""_ lor or_ , ... " "bI, 

... 0 1£" ,," " ",. $-po/\ __ ...,Ior C H} 
!<om m. pa .. , klPj>fy _II ..... ftObI)o C" j • 

_"_l Fl.""", 1_ "" ..... <'3) --...rno ''''' 
pO ...... oue>c>/y _" -..bIy (I . ) 10 11>0 bo!-
10m _no 10" "Illy. ~...,... I'" po . .. 
klP...,- r.oOfd _"'1 and 1 ...... 1111)< (IS) . 

I· _~ .. 'O<J' oc, ..... (18) -~"'''lI 
1 ..... ".,.. ........... II.h _ "'tII't to bollom _ 
'no .. "..,~y Not. ",,,1'1>9 01 wI ~"g '0< "'_ 
_ ....... ~" . oM 'om ..... 11_'0''''''' ' ·*'10:11 .... """y. Do not ........... ,,, ... ,"'..,.. i 'il . 
..... cI> 118) and conn .. ,.,.. 1171 un ... fOPI_. 
".,1 o. """,~ ...... " .. ""(= 011")1 1'-'" 10 
Soctlol> . ) 

~ DlSASSEMll' Of HAHO COHo 
TJlOlUIIS. _ £0 Soczlon .. 1 lor cnu. 
"'>CoI, ..... cortIl""_1 , ..... , ... " . _ ....... 
ilono on _ Con£.O!knL 

• 
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SECTION 4 
REPAIR. REPLACEMENT AND ADJUSTMENT 

• • ' O!N~IIAJ.. The ""_"9 
1>018\11,"",,' p._ "'~_Io< _ n"" .... ,..... l OttO_,..· 
oIacl .. __ COOOI_ ........ 

_0-"" ~1/ow<I..,juol" .. o'" 
• • ~ ......... O CONTJlOlLlRS. 

I"P(HIITANT, .................. . 
....... _ ... dJor\G ... L-.. _ 
.... , _I~ ..... ~. _ ... Clf't:~H 

"' ......... 0",". ", .. lie poorts. 

Un~ ........ C ............ n' If"'" 
",,"I' , ... '.. 01 ...... .....,' ...... " 
~. ~bIo, 

. , O_ .. ",bl" Tum 11'. 
'4t1O ConT'~""upoOH a_n "". n., .... t1_."" hOkI It I,,,,,ly VN. 
PI'oIlIp$ __ ""_ d,'- ,,, .. 
_ !he . IC'_ 11 0000'. t;I()t\()fOO "',..IOS lilt., s.t 011 . ~._ 
on ...... I>IOoCO _ If> fi9u' • • ,' -

Figure a· I 

.-.. . 

,., Flgu'~ . -2 

• 

• 

• 



• 

• 

• 

1) W ..... ~ ..... iI>g tI>O lOp Orld!>ollOm 
ha - 'n8' tove-. I"", .... Hond eomr_ 
...,._ lIP. s.o IT _0II111al __ Is.. 

Flgu .. '4J 

~) Cat .. ...,. lilt !NO ''''' "" and ... It _ . _ trw _ ~')fAd and 1M Gold 
DilL ",.,Ohoc .... "'- ...... __ . 

I ) f111"041 1M a- 010_ 0iK 
"""Sph ... 

I j .... ,~ " . 1M Ad: • 9unono 'rom 
bo"'"! ~11 

51 Roo.", •• 1M ... ,Ie !hI-'<! and .... 
clteu" malt" 'rom .... _. I>ouolt>g . (s.. 
f'V~ 44..) 

"' Roo_ 1M cab~ 110m tho low" 
_~ by III""" _ cab .. ",."'...tIeI up.,., 
oul 01 1M ~I! "'II Pry VI> "'" cab .. c",,, ... dOt 
_ _ If 0/0'1 '" """'~I '" tI>O I'I<>uIl "II. CAIJT10M; 
8e .,..-... _ 10 lOU(l> 0< _ IN _ 

..... 'g. (a..~"'._a.6) 

n II bo""'" ...... [FlO,.. I '*-cl I p 
__ !lie <II ... ,,,,, .. <IIi"" ..... re "1. ,";:' r ". 

- bOI'OO" " of' " 



•,,;';'~,co ... ,oft.n' lIopllc.""nl Ind 
110., .. bly. 

' ) PileI ,no ,.p laClmlnl Clbl • 
.... ..,b~ In .he _ houaing as ~ In 
fig,,"" . .... Ind .~ . 

2) !,b'o tuf1l u.. rejl'.c .... .." ei,,,,,11 
",.,ft. It C<II"nocUy fDlded .. Ihcwn In F18"" 
o.e r.._. 

","ply '<>Im .. ~ 126011-8'511) 10 <1",,,,, .... "b 
A, ,.quI..., Illlt< 10 flO" ... 4-1. Inll&lI_ cl,. 
cull "",,,", .. OI>awn In Fiog"'" 4·2 1110 mako 
...... " n" .... ug.Y c- IIIe I(Ip l1l<I I><>NOtrr -Fo.m lOpe II to ... ,ppll.s dlf'OCtty lathe '
,,;n:<lil ",.,rIo.. Tope 1010 ~ ... ~ DM_ 
""',,,, .nd d_ I~nd. III<l _ ", 
".,,1 , .. p:;>tjt\on, R".r to FIg"", 4-1. 

CAUTION: "VOID UCCEBSIVE 
fOLOIHOOR HANDLING Of THf 
CIRCI,IIT 114 TRI~. 

"M..,..., ,ao 

• 
• 

I 



• 

• 

• 

') I .... \all I1>e "toile "'\tid CIO." \lie 
101_ ei"'uII ..... trt.o.. .... ~Ing ou,. It>e _to go 11'1""""" both _ of _ (ohleld and ... tn. ). 
Fl.el..lOfl9<I,. 01-2 Hold m. m"~' ''''''_d 
in pIeCe wlt~ Hr>ge<'I. 

4) Inotoll "'" t ..... ....,..- II\e ... Iri. 
M<! .lIlIe ~. Ag"!n mo .. our. bom _IS 
90 tllrougI> ttyJlOd _ 

$) Ct>eck lhOt 1M compOfWnu ... 
COO 'oc:tly In ........ Place 1M .. _ uM." .... 
"'" loye' 01 , .... cl~' mo'n . and 0Ye< , .... 
di<w::UonOl dloe: pool .. .....,....,., In fig",~ 4·2. 

e) P ..... .octoon butt_ ftrmlyln POOl· 
tIon. r .... "",,11Oped "",gtr _ be on , .... 
IJOTIOM. F"'CING INW.oJIO. "The butt"" . .. ill 
only II! 0 .... _~ Reter 10 Flgu,. 4-6 Deja.". 

Figure oWl 

7) _I t!>I oping .na 0 ;,,,,,,10lI0' 
Ret •• 10 FlII'J" 4·2. 

.) !)elore ro-I .... lliling \lie 101>110-IIII"11. 
",..... ou,. "'" Cltcull mol.l. and . ..... ...., .,. 
_u"'y In pI_ 0() ' ''"' tho tOP .nd t>oltmn 
holes lit over the omoll brown POOlS. So. FIgure 
'-'. 

F"lgUf84-9 

') 1Il0l011''''101> 1">Ou.lng . IiOid tt'8 1t1!> 
and boIlom _u ........ '<)geINor .. nl" you lurn 
'M IiOM COI1I roll .. o..r . All pi' Ottthe 4 "" ....... 
TOP SCREWS FIRST. fig_ ",,'H 11""'1 In 
1'4..:41. 11>10 10 ImPOtUnt to II>IIK •• II ",. er..:u" 
eonnotcl;ono. OO NOT OVJ.:RTIGHTEN 

to) Coo>""", ,n. Hand Co""o, .... 10 a 
..ort.n!; we and onIng l!wo IATE·201 Tn' 
ConrtOgo. cntck for p«>,... """'"'ion 



14 . ~OOIC 1011"0 IIUEMILY. 

- ...... '*~! I~~,:,:t: ~ Coo.:::: 
HOT~ WHItH UNIJOI Df" .... O THI! I IflELDI . 
Q:lUAI TKAT (JCESlSOLDO! OOf:lHOT 
c.o.UU ANY 1tl01ITI ON THIt: LOOIC 
10AlilO CO MPONfNTS AND TIlACII. 

(~ I In_, (IN:u~ bOf"d lOt .... .,., ... 
0( ""0 .... 0< PHIl"" .'rcuillrac.o 

(S) ,_. oompo ..... ". oro Clt~"" 

"""'d '" _""'" at ell ...... "" . ..... nno .• ~ 
~ .. """"'''II 

1' 1 I"'I+:I -....cIOn lOt -.~ t>«>
.... 0< .... -.., """,-101 pi ...... 

CSI ............ 100ClII .. _1C. 
ar. ~ _ ... In 00CI0-. .... ~ ....... ,No' ,-,. 
-. OrIlCeui . LJ2""" IoU __ ......,. ~ 

lo''''ICI. 

(" In<peel .11 ium_ whM .0 ..... 
".,..,. 0 ' DI,o'ne<! '" ".~ 1 ... ..,.,,0<> ""~. 
",,".n lum~. wi ....... _uo .. , __ 10 
cIft:"" _,d. 

(7) 104 •• , ..... !ho' C __ IO< ./!i '. 
NCU .... ,,"Och.1 "' ...... 

( 1) ,_, cltcu~ _tl.", _',_ 
O! "'_ .. P<MIo"ll "'""'It ,,_ 

If) , .... , .cl _,« ... 'fI. Oft _ 

_n:l1or ,"'-01 c~ '_"11, "clno 
«-~ 

IS) In""", __ ..... lor _ ' . t>«>
k ... 0' ml"'ng """ ..... " .... pi ..... 

(II ~.k.1U"_I &ln ...... _u' .. , 
oU •• hlld ' 0 ""'"11" "'I1U' ...... U' .... a U2. 

(II ~ ..... ur. Ih., _""' _ .. 
<.Ipoc ..... CI _ C~ Ito __ .... not --4-5. "EPIIIII. R~' ............ Camero
'*II ... ec_tIonc.o wilt! 'No tOIle: o lng 
1>10<'1_ 

o. T_0"<0II1_II'"n ..... R.,.,. "'"PI" 0( , ... " ..... , ....... onfotl."",.n 
IIMmbIy 00 .... ,... 0 ' ' fpl..""," llit'"" '''-
• .. IIen or Ihe " ...... "''''''. 

( I ] ~ .... 10 F,g" .. , _, I t .. p._ 
wi .. """'. _ ..... Mellon • . 

tal """""'" OR)" ". .... ot........ _ ~ ••• ' ••• ' ;1 ..... _ lion 

'SI ""'~I ••• Oof ... u., 0nI01i .... ~ ..... ill"" . lOw ""'"11" _.'" I ....... 

IoIET,o, LUC F'NI SH 

• 

• 

1 

Flgu," ... ,0 ....... too 
...... tM_ • .e! 
_~"'PIIrr1_ 

01 ' ''''0'''' to CloWn 
._X' I <OM """". 

• 



• 

• 
I , 

I 

• 

• 

, 

... , .. ,--.. -~, , .......... _ ...... -

... _led CIte ... , -.. ...... TIw 
10/10>0'1"11 o-a! Qfoc.c:lU'" ..", ~UU""'. 
Opply 10 •• palr of p<lnl o<l clrcull_',,", 

I I ) """'V ............... Il0<l d,u.1ta 
_ ..... on the ptI ...... _ , _ .... o! 

...os """',,, .. _ .....tIICl'I "'" -"y """",gee:! 
,,.,..,, 0111(<: "'OC .... ,~ 10 p_' dOllMQI d ... 
to '10'''' d_r~. TfIe 10lI010'1"11 I>f~ 
""0,,,", Il0l_''-

0) .... _inD IUff..- ........... 
e""'nd ;.11"1'01. 

b) VM. 10,. ... !loge (25'0 .0 ,,"n) 
Ii"""- tiel -.... kOft. 

c) 1I..,tr p.-. '~... ..".... ..... 
• , •• ,,2'111:,.. '.rTcno_"_ 

• '57 ~. '" _,.., '''''pO. 

._-
r,-

(2) s..PI>O<III\ecl<w~_OOI,,"' ~ 
... M __ ",c.o __ ' ' '0 .... ...,.,10 

OI" h _ """'''''' MMI . 

I') , ... 101" ...... com_"10 1ft III. 
oamI potilion Milley _tl ......,00<1 . 

'""ft.peel __ 01, ' 22,'J:: iMI 

con.....:'_ 
,II UN d= -_"8 OCI"'P",..,10 OUCI> 

.. I 001..... ..ewm, ...... ... 5 .......... ---,I) UH._ .... _on ..... eM h,fQf _ __ >na or U<'_~ ... In !hi 

I , ... 

I 



(7) 1'1...,,,,,,, e' ce" lOar, $Older 
,pI.lI ... l1l<I <OSIn opi,o"'" .~et ~i .. I,. 
coml>~'" 

(S) R .... """ SO<:kel m<>unt.i IC. by 
CI'e!~lIy ptylog out <1/ lOCk" ... '" • 'mall 
oc,...."" .. , 

(I) 'nOiIU soc~.1 mounle<! IC. by 
OI<>dlnQ 'C pln.irno poel~on __ ,,"I nO"". 
am IpplY'nt;r "'m . ........ PraQUfI'O IC 

110) Repl'C'J~m~. wl""""'lnwl ... ol 
!he ... "'" glg& 

(" ) Rei""toll logic: _0 Ihi<lkSl •• 

' " .... " .. ." ,n figu •• ",'0. 
I~ . REPUt.CEMENT. 

• . R&I>''''' ' Il' compon.~ .. Ind •• " m· 
01_ .... 'el> ..... dim_go<[ t>eyQM ""-"". 

to. InlloIl ".....lIMlSlnkIOl'l' ..... ""~"" 
laloro ,n Keotd.""" .-111> P"'.O'OO" '~.d. 

~ 'Mia" .... , ....... on ..... ,C. u. , U1 
.nd U' '" .. co' .... "" . .. ~" P"'.lItoP'> . -{I .•. 

d. R-s.uIolorIH ...... nk ... ' 'nbiy R.· 
" ••• ~'~.~m;.~":':t , .. ".,1 '0"011_ '~II'ont on ...... 
.. n ~1 II 10010,.. (pce·POWEIl SUPPl V) 

(I ) A.~ <10*" ... ~"'''or lrom 
...... ,.... by r..".,..'ng ..,.."'1 or 1Ct_ P'V 
<101 .. " .... '*Oul.,or 0" 

(2) Cteoon dd.<lIMn"oI oompound oN 
C/I ...... nW, 

(3) "!>ply""",,, 0","' '" goO ...... , pur-
"""" ",",,,,,,I oo""""",d on con"'01 .... rl...,. 01 
..,.~ 

(') l>ooIto(on rocul.,or '" place on old 
.... lIlnk. Secu •• ~lltor.o nll'oln_ ...r,,, I 
I<JlIobll 1<:._ Ind nul. ROOU .... IO, m .... 1>0 
_Uftod "g~Q~ 10 ""'tonk • .,rI..,. 10 ","",," 
.... .dlllum ..... I .. ".,.,. 

• . In~lt.d CII'CtlII _nk AepIK.. • 
_l Inlllli Integ"I.o circ~(1 ~"~nk. on 
IC. UI . U2 In<! U4 " rOilO"" (lOGIC 80,+./10) : 

(1) Re",,,,,,, _Ioln k l,om <Io1""U., 
IC Il'I' >""11"11 ()!1 "pallc.non 01 ..... 11'''''' nut 
II"" _y'" _u".o to ' • ......,... _,oink. 

(2) Ramo .. on.o ""',ml' _,ng 
"","pOUnd front ' .... ".ink. ("I(ITE: May 1>0 .. '0 
...... 1 ........ . '0 ,~.,.. .. ) 

(3) "pOly In ......, <!>fit ()! Ilte,molly 
cond""'"",, epo>v on 'C 

(.J F'Iac. ~ •• 'oIn~ on IC InIl Ippty 

""""''-'', ",",u', to .-o'U" bO"""'g 
~ .. "O.N8TMENTS . 

I . .0 .... , Clock "d",l1""nlo 

(I) Conn«l. r'OIl .... ncy Coun'" ",un 
• h'~~ Inpu' Impo>donca to pin '0 t!I J' (<a,
tHO,," JICk) Ind IltO<Jnd or pon 15 <>IIC UIOand 
O'ou"",, 

b. Sound lIun Adjuolmonl. 

(1) Witn I ... >'01 ....... <In "'" .e .... 1oion 
adl""..o lor no,,,..' 1I •• onlng , .... , no I V"" 
tal .. ""'uld oe ... '0. 

(2) "0 DUn r. " II,d. "",ull IN OO<Jnd 
cOl' on t ... RF "-"1110' lor minimum wu. 
CAUTIO N; V .. "" .... nollo<lolm~ "'" __ at 
'he OO<Jnd coli 

(1) ~ lhe buzz """nol ". tIOuO<ld to. 
"""' .. '~ 1.1'11, ... ~ce IhO _ .... " " 
(26OQ ' 669), 

_ T .. ..... 

AF MocIuIIlQ' 
(2609 ' 889) 

• 

T 
, 
• 

• 
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SECTION 5 
ASSEMBLY 

!.-1. GUtVlAl. no. foIlowIr>g _p/Ia 
p,,: .. k!o ~u"" lOt -"lilly of 11M Mast .. 
Com_t A_ml>ly p.",*,_ ... k..,..., 
to t .... 'X~ _ in s.ctIon e. 

!-2. ASSE .. ILY Of CON60U! USEM_ 
ILY. Raf .. 10 f lQu" 6-1 (Page 8-3) .nO 
_ t .... GOMOIe .-"Ilf't • • !oflows: 

• • If di .. .....,bIMl. _mbHr I" "u._ 
,"""'" (19) . . .. ild> (,al. connI<:lOt 117) end 
....,.,10180 ..... "'g In ..",.,..01,..,. wttn flg~<e 
' -1' ...., Wlri~g Ollog •• m (FIQu .. ~"'J . 

b. 1 ...... 1 Ir.,..for ..... / ' ... ,Ch .,..",I)fy 
In botlQfrl ~0<Jtir>g (11). ROOf. wifing .. note<! 
during dl ... oe<nt>Iy . Seem ...... mbly In plaoo 
... tn lour k.awo 11&)_ 

e. 1""lItl In'~"I'" I '51 In bollDm hOU.-
1"0. 1""1111 PCO-_S<q>P'l' 11 . ) on 1<11,,1010. 
In !ioIlDm I"IOuIIng .... mtIly. Secu •• PCS 
Pt._ S""ply 10 bONOm ~a...Ing .. lilt lwo 
K ...... (1 3 1. 

a . Con...." I .... ~·pln """....,tor 1111 
I,om "'" ",nolo,.,.,..lowl,cn "Il mb/y '0 , .... 
P(:8 _'S\lpply (I ' ) .. 11 .... ".,0<110 FI~ .... 
!.-I and 5·2. 

•. Co<"I" ":I the _ """Imlle ...... m_ 
_ (111 coble I;Onr><oeto< to Inl PCB LogIC 
(12) as IUus'ra'edl. Fig"'" 5-1 .nd5·~. Route 
~."" CO'H!oH,u callies In _10m """,Ing 
_ bly (21)" not.cj duriog d l .... ambly. 
PI_ !he PCB LO\IIc In lx>l1om fIOuOlfIg 
.... mbly. 

I. ca ... lully connect , .... 5_pln ribbon 
ceblo (. 2. FIg\J'" 11-31 Ind 2-pln cort....,1Of I~J 
I,,,,,, I .... PCB Log;C 11 2. FlQuI' &-1) 10 thoPCB 
f'o¥r •• Sui'll"" II . ) at 11 .... " .. edln Flgur .. 5-1 

."" !-2 
, . IMI4I1 lilY (10) I,. l><>MOm nouolr.o 

11_ly (2' 1 """ _UI' In pI"", wi", .. . 

"' ....... (9) 

... II ,~...,. 1 .. ,,11 ",nng (71 . _, 
button rei and t.,,_ (5) on ,op hooolog 
".,mOly I'). 

I. Sildco nlnd c;onltoller ..... mol ... (I I) 
I.,ooQl1_,ngl In lOP """01"111" 'mbl~ (e) . 
In". U lop """"log I ........ Dly on bottom_ 
log ........ Dly (~I) . 

~ 1 .... 1111 gllmou( cop ION/Of F ~_). 
PfIO.$ Ilrmly In'o "I<:e. 

k. CorlNlly In..... C""~. ....."bly 
ana MCw.'cP ."" .. og IINl'lbly (8)lOlx>l1om 
r>ouolfog _bly (21)..ttI> ... ""_ PI. 

I • 

(PCB LOGIC) 

Flgu,a 5-1 Connec:lo, Inl tallatlon Olag.am ., 
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SECTION 6 
PARTS LIST 

'·1 . HOW TO un TH! '''''" LtIJT. 
.. p.urta IN lloVoOEO AIIU AHD 

MARKED WlTH~'II: _0., atARAc· 
TVlI1T1CS TO MAINTAIN THe IAf'nT POI· 
fOR""NC! 0' THI. UNIT . IlIN!N III!'\..AC· 
ING ANY or THIS!! P,o,RT', lit: .URl TO 
Ull ONLY THOSE .HClFlEI:I PAlITI. 

I>.. L ____ -'onf1vo.o< ... ·, 
,,,,,,,,,,,,, ......... _. _ ""merIc;aI_~ .... rn-
_ Of I ..... "'" o.oiQI>IlOf 01 11>1 ""n. u 
'PI''',.~ .. 

... FlncI I/lOo _. n ..... _ ..... "._ 
0M0U_ Ir> "" I ....... '''' ."......., _ -.. 

8,mbo11Al1b •• 10_ 

AA 

"" • 
'" , -
" ., 
" ". 
, 
W 

WM 

.. 0.- i ; ' .. 5 .... '" "'""' I>l' '*' __ ......... '.,.d " I100.,,-IoIInt1 
E1K'ro- 'ct , .... 0..''' .... 11. 

NOT! 
(OUIVAUI'IT CO ... UlctAl ,YOII . .. ,,' IIIl 
SUISTTTVTE.O f Ofl "'ATTIL COfIIPONlrn-. 
WHICH HAY! AN ASlVIIIPC (' ) fOUOWlNG 
THIIWI P.oJIT HUM.III. 

f4. ~u m PAIITa LIlT. ll'I"VEE* 
""'" _ "'1m_I.,. _ .... Il>0l1.'' 111101.,,,,, 
101 ... COlI' w: ..... ' _ 1 __ 1ft f1cI .... 
, . , IIon>UOfl6-" ,lid _Ifiood by ..... num
ber In II'Ie ....:laIec:I "".11.., PlnO ,,,, •. 

-555 ..ely 

Coo .. " ... L~ ....... , fNly M ""Mlllu"'" lot 

"'. '1"1/ "'''' """,be< ,---NhlIllslIM< "7'~1 

O.m 
_roIl',1<01.,_ 
II" ... , ". "- QUln,,!)' _ .... II. _ 

'<>PM""'" , .. 
W •• _w_ 
•• 
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FIgu •• &-1 EXPlOOED VIEW ...••• , C-.. "......,bly • 
., 
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28(19-11118 , --• 28011 '51' 
~ 26IlII·21311 

• --• :/00II·21 :Ii ., ,..~-

• ~-• ~. 

." 2&111-214' 

." 2&OI1006t 
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." ." ." 
'" " 

CONSOL~ ASSY .•.•.•..••..•.•...•......•. REf 
SCRtW, ' .1' . 314 in. ...••. ,. ... . ......... a 
HOUSINGASSV.TOp •.•..••.•.•••• • ...••. 1 

INLAY, .... In ..... ......•.•.........•.. 1 
INLAY.ComtOl .••..• ••.. . •• .• .•..• .• •. 1 
GLAMOUR CAl' IOWOFF KNOEll ., ..• _... 1 
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SECTION 7 
SCHEMATIC DIAGRAMS AND TECHNICAL INFORMATION 
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Figure 7-2. Logic Board Schematic Diagram 

(PCB-LOGIC) 
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TECHNICAL INFORMATION: CP-1610 (0098-0520) U1 
CP 1610" • 1S-BIT MICROPROCESSOR 

'U>TURU 

• e ","ogrem ... .-b'e ,$obit_"I pu,_ 
'eglt .. " 

• M _ ",. I""'U"". 

• 4 .do" .. lng 1nO<Ief.: Imm..:!I .... <lire"" In
dl,..,', relm.. 

• CQ<>d~1ona1 l>l"lnehing on """" word .nd 
18 ""lomaI condillon< 

• lIn"m'I'" ;",,,,,,,pI nMtlng o.nd p~O';1y 
roeoIOItlon 

I 'S-b~ 109.c"'" 2:0 com," .... n' lIl,hm.,ie 

• S"'us logic Ind won! c.,~, OWIrfIOw, olgn, 
~ 

I OirectmemQl'f..:ceu(DMA) 1<>, hlgh o.-cl 
dUo lrantl., 

• &4K """"""'Y OJOIng Slngl • ..:!d ..... 

I TTl compotl~I$I" mple bUI .. "",I"" 

• CP181ll: hi eyc .. " ...... 2MI-I, ~pI> .... cloc~ 

DESCRIPTIO'" 

Tn. CPI610 II • compol.DIe mom_ 0' I .... 
s.r ... '«II) Mic'optOOO$_ Pfad" ... '.mdy. II 
I •• complotle. I..,,,, alngl. chip, high I!><It<I 
MOs-.lS1 M"'rop,~uo<. The Series ' GOO 
,.,.",Iy" tOlbr1cll..:! with G_.,I ... Uu ..... nI·. 
N·o..nn., l(><to!"""an' P<OC .... lnwrl<lg h\vh 
per/ortn8flc. ..... 'h proo;en ,.'labi!lty 1<1<1 p<<)< 
ductlon hlolory. AII",.,.,bIn o lm. Se<1. 'l\OO 
'amity .'. !LJH~ ooml>lloO" ..... Ih , .... Cl'16,O. 

~ Mic:,op,oc.'o, hu Deen dHlgr>e<l lor 
h'gh' l I a ~ dala pr~lng and , .. 'lImupp~· 
c.~onl, lyplc:al .PPllel~ona Ir>cIUde pt<>
grlmmable TV gam... hO_ compU' ''' 
.y .... ",-"''''''. Informa'k>n CI-fl, ..... prog.am.-
",~ .. caleUlato' .\'tle", .. _'1' ... ,., .""... 
"0,1." , P<<:>CeM tQn"~~. inlelligoonl I","" 
.... ,. 1M inllt .. "' .... "" lII,a OotQuflllion ...., 
dlgllal COI'l",unlcal!Qna PfO<ea<>f" n" ..... tlcal 
conlrol 'Y"""" Ind "''''y ~"'.' pu._ 
min l'compu'" . pplicatlon .. T hO Mle,c>< • 
pnxM'P, an ,.,,,my ""ppan ... r'"Y O! 
penp ...... l ""Iu,,,.,...,1 ouch •• TTY, CRT dol' 
"" y, II~ _"punch, AID & OIAcorm"t8'. 
ko~'d. eo_lO llpe. flOppy ala • • Ind 
FlS~3.l'..c flal. C(>!ftmu~lall<>fl ~n ... 

1 .... CPI6'O ""Ii . .. ,hota ge_1I1on ""n,· 
!;OInpU ..... ""'111(:''''' with ~, 0"""''' 
pUfQOM '"IllIte" to ..:,......, ... "atl .. , lOphia' 
11". ,0<1 mk:r<><:ompull, '1"'''''' 1 .... ,_, 
woro """biOI I .. , _ t'fficoen, p<OCess!o>g 01 
.'pIIonum«lc or I>yt" "'*"..:! 11111. T ... ,~bOt 
Idd,_ ""po.bM)I permltl acctoOl to 65.5:18 
"""'d. '" ony oombl .... ,100 pi .... o>g, ..... memo,),. 
11111 _mory. orperiP ........ dftk:ea. 1111 .. lnolo 
.dd.... apaoe """"'P'. combine<! wit,. • 
_noll,..'''''''Ion .... PI"",,,...n 'ttlc;'~1 
,oIuUOn to 'rdo,oeO<npU",," .n<! mony ,.. .... 
compu' ... ·WOOd prodUCI "'Qul_nlS. 

• 
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TECHNICAL INFORMATION: RA-3-9600 (0098-0530) U2 
RA-3-9600" 

SYSTEM RAM 
FUT\JIIU 

• " '-01)' .... 352 _rd. cl '8 bill 

• Md_. counl", .naco''''oIIog1c IOl' O. M.A. _.,1On 
• ConIroi 00IC<>0I< 101' CPU4I11 COII,I'OI oIgn&II 

• M-'Y map com"""o, """ coni.". IO\rIc 
"'" IOdnlonal memol)' On H t>1'DU' 

I Cu,,*,' II", DUH •• _ 20...,..,. 01 I. bllO 

• om. _,"~I\I 011 ,& M """ ,. bI1 bUll 10' 
, TTL I0I<l.,." l00!>F 

RlHCTIONAL DUCIIII'TlON 

T"" RA-3-9800;'1 'd"'" pQ<T ""erl _ _ " 
bOt ori(Il RAM otonQ* "M. T"" RA-.3 \leOOcon-
1I1n. ''"I011I\l ,. bI, _, <\&11 bull .. regiollln 
__ .,. bua con,roI ~nm. 

"The RA-3 \leOO .... mOtY Ia ~2 , 18 bI, ceR-
1iII"""" _d. !rom .dd .... 512..e63 " lin ''''' 
graj>/IIcI deocn~lO .. lJOl"lj 'ft. " ... ,100 _'d. 
The Qflpl\lcl_ OIIly llie I.,...,.. ,. bill 01...,1'1 
wo<d IH..-tng 'he ,_ moo' l'llnltan, b.1o .... 111· 
• tIIe '01' ...... ~. 

OPERATION DElCIIIPTlON 

The 1\A·3-GeOO RAM .ecep" Goo" l rom ,"" 
CPU ... , 18 b~ bi-<lI~Io"'" buo _lellj. lI"" 
"""IUpI., ,,, "Orith Odd' ... ...., 411&. A 3 bOt cen
,,,,, DUo I.om 1l1o CPU I. """ '0 pOYI"""'UObo 
oIgnaI. IOf 11>0 OI'H'/'Ilp ""' ..... I.teh .na m.oin 

m--,o .' .... 

Tho RAM """1\fIIO _oU"Q m«ill: 

111_1-0" ~"D.n '''II"upll/w RAM .. 
.....,..,. InlO. _ ""9Y modo. In ,1'111 mo<IO tI1I 
RAM 0 .... ·u ,IW I"-f laurlMn toto 01 lflii CPU 
DUo ""'0 ,"" gftj>llico DUo. rIW di'IOOIIOII cl 
t:<»'f iI.Iw&YI/fom "" CPU 1M IOwl'd., ... 
gnp/lico I"""" duflnv • "'" __ ~
'ion. rIW _I col'l<ll""" I. 1fI<I"'"'Od ......... 
".. CPU fI'., ,11* • ,,,,d ff<>m on ...... "" 
QlIj1IIIco _ OIIi11e H bit b",. Undl"nI. 
oondl1lOl'>1III1M!OO";1I ' urn 110 14 bOI II ... au,_ 
puto ,"10 1fI. ... ,. ..-.I 1/11' 1M H bfuo _ 
1I\tOUVI\,0 IIW ,8 bk CPU "" .. 

.... dI 2 -110 ""1OO1ed ....... ,'''' CJ'U ISO"" 
8USAK c"'"""''''' (DMA ~""t) Th.~ec'ol 
eUSAK I .. ~ the 9800 .. to ,_, .... ,n'''''''P' 
oynchfOn~lnv 109'" In<! '0 '~K:" ,"" ""' .... 
dlOO(le' l<om lhe CPU I(!(I"" rool~er to , ... 
groph;c •• deI .... count .... Thl. 0"..,' .... WI\"'" 
_UllncM In.0"ll" ,"" 200 ...,.d. <>! ~co 
dill. wi" 1'1,," -.. P,...!OUOlYH' '0....., """'" 
,"" ' "t"wp' 11>1"" wi. """~, _ ,lie 
CPU I • .., ,n. OMA ''''','Iie g'OQIolcloyotom 
",III ~'" 10 dllploy • " .... fO .. 01 twenl\l 
eh".."o,","" '" _ thl 20 bullef rooilto .. 
wiIrIln tn.1J&IO ~o< th. II ... , cyClO 01 DMA .,,,,, 
'", .. rupt thl g.-pnlco ""', .. count ... wW be 
",,'0 ond the dalll! 'nit .<1<1 .... ,. pasoed 10 
tn. 14 bll output. TIW~c'lon 0' Sf13 wt~ ...... bIo 
!lie OIIII)IJ' !;>uII." """ d""'111 14 bit bu • . r"" 
'wenty Inltt regllte .. a ... ,.., _ II ,nl. 

• 

"mI. TM no;all ... ldI/IofSR3In .... ' ... "'" ,. • 
I)h ",,' pUllnd 'no .......... " "'.g.~nlco.tId .... 
coun .... Tn. """ '&gil ...... ro 1100 e'ock.,U, 
tro(. Ii ..... n.. SR3 Inpul Pf_ t_"y P<lol-
t .... pu'_ to "'" IM!OO ..... lola. "'" Shin 
roo""" 0011 ... whll. V"'''O "'" g"Dhles t ... 
n .. , fOW 01 en"..,lIro A'!!Ie Ina 01 , ... ",,' 
OMA cyclo •• /Iar It10I CPU "' ..... "!II. ""' ..... phic:s 
odd, .... counter ,*,11 be II VII"" 20. Tnll 9800 
""",IIi.,,, '0' tho .... x, !il1Mn 11 .... will "" 10 
cloc~ "," 20 . hln "'11"11" and gil" ,"" con
",,1& on'o , ... , . bot DUo una •• 0011,,01 01 , ... 
SR3 InlK'~ wr... I/w CPU 10 ",nnlng ."" 
euSAK I •• logic '. ",. gllphlco add, ... 
COU", ... Ia nO' "",II..->'Od ana ~ .lIoyo.' " .. 
• ,1 .... 20 A' tho e"d 01 !he Ii .. , fOW of """fIC
..... ,,.,. cornpl ... DMA Op .. tion II ,"",,11<1<1 
.ne! "'" Idd,_ coun'" will be 1011 ., 00 
Tn,. _u..-.c. ocou," 1<>< ,ne 12.".. '" ch •• -
""to,. un,lI 01, 2.0 h ... ~ .... :" .... 'ull\I _"I''' 
rile opIf.,'on cl SR3. INCREMENTfTRI· 
STATE " gnol. 10 to "rep ,ne Ihln "'1111,,,. 
ooqu_lolly In""""h loeh". 1M rwln,y "nof· • 
loll". II !!Ie 8USAK .... ""'1:1''''''' ..•.. in OMA. 
It ..... inCl""-" till gf"pfllca ADDRESS 
COUNTER SR3 dl .. bl", !!Ie " 1>, gflPhica 
t1ut d .... h\I '1M lOw ~. 
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TECHNICAL INFORMATION: RO·3·9504 (0098·620) U3 
RO·3·9504-

PROGRAM ROM 
I'UT\I~1!& 

• M_ l>'og"m""'~1e .,"'_ p'C><1dln~ 
2048 . '0 bl,"""" 

• '6 boll on"~'P aG<IreH "'c.Io 
• Uem<><"l .... 1' cirwl!"I' '" p'_'~. 2K ~ou 

1'_ ,..",,". $SI< Memory .... 

• IG bI1 !rH""e bu. wi!~ hlgNor 6 1>11. "''''n 
!o ... 0 during rHd OI'*IUono 

ClI'1CU1T I'IEQU111f:MfNTS 

Tn. AO.:J.e5OoI O?e".... .. lI\e p.ogrom 
"""0"1' 'Of "\<118m. uMng • cP'610 mi<:ro--
1>"_ .. " . 11 .. conl~ured .. 20<8 ~ 10 b" 
worOt ....., con, ..... _01 Ieolu_ ..."lCIO 
,..,...,. , ... <levicoo count In 0 p'",dcoI m~r ... 
p"", •• o' .~Uon. 

Dl.cRIPTlON 

FrOn"l IMi.~ .. 'lon. "... A~ "' ..... Of' ... 
1111' ~. __ : Ie . lIAR. F", '~ I" aG<I ..... 
<:000 ana on .u"'"OQ...." aG<Ir.H lMIquenCfl 
_ fIro<I _. !hl ,S-DI, e~I""'OI bu. or>d 
IIIC1\a1.n. •• ,"" In'O '''' IOCIr_ re-gIOler. 

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

• 

• 

• 



• 
TECHNICAL INFORMATION: RO·3·9503 (0098-0570) U5 

RO-3-9503" 
GRAPHICS ROM 

'EATUI'IU 

• ~ 1"00' .... ...- ",'''_ P<OVI<Ii"ll . ~~ '''''_dl 

, 

• 

• 

• " .-o~ .... ~ cl ...... 't<y!<l 111_ , ... 2K ROM 
_ ... th,n,!!bot .... " ... 1 ., .. 

• • bit ITI-t .... _ ~tII "'11"* S!>Ios d_ 
10 rero aullng ' .... "PIlI"""'" 

• 11 bit. "ttk _ .... , O'JIP'JI' ,or .~t.,".1 
-0 

"'.,' ~ 'OW"" ~ 

• __ c,o,w.loIy. I TTL _....., l00pf 
1*00 _.r. 

0I'fR.fI liMO DUC II,pnoM 

TN 40,,1: ........ _ If> .......... ..-v COl'>-

..... _ ~ (OoI"~"""" ... ,,' 2 :_ 

rio It>e "-' COlI"'" oIgR.o""-

Ie _ SRI "M _ P"'!: ' ""11"~". "'
"*'IO<Y " 1OCa1.cr.l ' 22M 10 I~~ n.. 
. . ... "'" _"..,.., .. addr_ .t lC3!! to ,.,.,. 

iI. W"." 8U!lA1( ""I _ ",,1M<! oeg.II .... ..... 
_"""I' .. ""' ...... t a 10 20<7. llw utwrn.oi 
""'OQI)' to "'0,_ "' 20410 '096. 

--, -~" 
" ~. 
~" 
~" 
~" 

" ~. 
" ---~, --

,. 

""'c.... ...... _ 
.., L..M 0-0 In Uno 

,~-

., • , • , • • " , • -, • "0 , • -, • -, • ~, 

• " -, " • -" • -" • -" , -" • "" • • -" " -• • -" • -• " -



TECHNICAL INFORMATION: AY-3-8900-1 (0098-640) U4 
AY-3-8900-1* 

STANDARD TELEVISION INTER-
FACE CHIP (STIC) 

FI!ATURlIJ 

• O"'pU", IMI""" ~ Ilgnll tJmlnoo IOf 
NTSC cOompo'lbIe . 1deo II\IIWl , ...... ,Ion 

• O_o.ion I,om I 3.57a54~H. OIOCJ< 

• • 000fGIn,0 .. _ .. ..,..,'ou...., 00-
jOoCtU ott o,tIOoll"H t>r 10000I_IM· 
81 .,. ritiolO I>00I_ 

• F0ft9_ ctl2 :'0 1',,_~~·.,...,."tIy Of 0-
V, ........ DIo lor NH '*111>1. ~ loom. . ........ 
_ t Of " ct\&Loa. ~nM Ngn 

• s.Ioc:lODIo 1>0;:0,'0l>I><l ""pi.., on. ""'2"" 
01 2OH. '2V uoing. ' . pic''''" ,"Li .. n1O 

• c.poi;JI. 01 ..,.....,..ng a021 .• ""'" ••• na 
lI'opNCI Ift'Of",,"1on on com""'" ,...,111_ .. ~~ 

• I. alii""" ~" •. O· .. IH coioro 
DUCillPTJOfI 

Tho AT.:! 11-0-1 snc 10 ~".., iOf ... 
..,1IIkt I . 11$ .,1:1< 1"/"1 __ """""" III • • _ 
CI'V _OIl.,.. 01 IIOt.I _ RAM "......"., . 
_01 ..... "",,,,,,,, _1>0 dEl , • ..a 10 EM 
"",;>pOL! oZ EM WOfIhIc cho,_ .....,,1QIOL • 

.,.., PI· ....... · 

Tho 01"'''1 .ocIl"'" or IhO clLCuh oro .. po· 
,.I:od "'10 ....... ",ulua_..,. _"""0 
"'I lit TM....., cl>lp I\Lnct..,., ~o., " 2 elgh. 
COOt"'''''" P<Q n._ -1ofOg"""""'- <M>I,_ 
.....", _. __ oIdI.piey Op':ono I""""'· 
"" '2" :2_ I ...... I CI'>Oioo 01 01 __ eoIon 
Tho ...... ><1 _ pro" I I bOCt~. __ 

DIo)' ~ _''''." .. com"" 22 1 oZ • ""lfil 01 
t .......... "VI_yOOlll ...... oI_'" .. . 
,' . Lip g 22 1 Oi ••• pIc1Uf'e ". ,_.If Inti thO 
:lOtI> 7 ~. plcturo .,;:, .. ,1>. T ... __ 11"""....,
..- IIIn ...... It<IOei'''' I, .. 01 ........ , 
, .... ,>0<)' (2-00 by " bll .'O""IIOOIor. ' hOChor' 
OCILU' COIIl tOO coo. lor _" al.pier __ 

.,.., _" : '" roqulro..,.". "" ... MI .. "',.....,. 
, I, 2" 10 Il1O ..... 000 oIlhO ..,..-_ pol 

....... Tlwg.aphk,..... " .. , .... , "erg"'-- ,. 

TIM: AV-3 1900-1 _" .. wltI\;n " .. cornPUl1it 
OYJLe<n by II .... """"'9' blGl...."lonoI 10 bit 
"" • . Tn. _ulflplO-mv ond , ... ,..,.., .... oyn-
cntonl""' '''''' lro a.I1"'" by tI" ...... 01 eon-
'''''' "",I". 
Tho ....... syneI>IOfIIlo_ An c~ __ roI 

.... T.V ~ .... , ... _Sfl' _~_SIQ. fl. 
SR , 0Ign0I 0",,""" 0f0Q0 _ ........ _Ii 10_ 
to • .".,..0ftIl1 th. CI'V 00g0fItrm0t 10 12>0 
lft ... d:Jdlopiey 11' .. '" 51'111"""" ......... 
S1 IC 11 ..... "''' ~I . ... "" U\CI' 'hOAV-3 I&JO-' 
hoi .""._ '0"" CPU ""","OIItd 1IEOdoo. SRi 
is _d Ihl_ ... ' 0"" __ 'i,,- ""' plciu .. 
ILl"'" _ndl"ll on ~,u,. 01lM. , .... AV~ 
8900-, UZ2< .. thlO 1'9~0I lOw 10 __ , t ... n .. , 
l'f" .cc.M to! I MW ,a. 01 ' -'lly cha,""'" 

Tho SA3 .IgNI _._ '" COn; ,-.;,_ "",ft 
SIt2 10 _ IN -.... Iog • .......,.. CfiILr __ 

"""""'" ..... 01 ._1 .... ,lOry Tho AT~ 
_, ....... SA3 DOC2 ..... iOf ..... d\CI_ 
""",,1,-. 0n00I .... _, ....... _ oc. 2l 
!ry 11M: SR2. S1'13 ..... 11 .. ' .......... f.Rcw~:O 
~_ knM 10 completO ,hO • ~ a '''"Y I .. 
.... _ !ry sru .Iono. 

Tho SI\3 o/griILl" .hlO ~ <l<:nng thO CPU 
c""'roII'" m_ 1ft ... po .... "" BAA. "0"11 0< 
ow 10.-:.".. ..... 1M,,", o..:aa onta Il1O 11 bit 
,~ 

ThO , • • ", ~''''' ..... Ir. ....., "" ~Iy _ I ._"",,,,,, .• _Ior,M_ 
01 __ mo<V _ 00 __ .... &rophlo 

cI.' ..... -_ - _ ..... Tho ...... 019 ..... ott 
!No BUS ... lVJ'l OTBond OWS. , ... 8AA. 0<1_ by ,1M: "T·'811'11-' _ I .11'" 
w:ophlco c"",oc:_ IJ:!_ 10 :>II ".. 11 bIl 
BUS. ThO .. to""" .....--,. muot Io'e" !h;, 
aod'_ 10' lu'uro ''''' ... """.0"".110 ...... T .... 
OT!! IIglWl ""'~ ... , .... ,. -... or 10 ""I .... ,.., 
ond 1110 " ' omOi _ .. ",..,. "'Ull pIac:t " .. light 
_ or chal .. ", PO"'''' :>nta ..... 11 bit 8US. 
Tho OWl 01;.... _too tI\CII • __ - • 

_tElLl. 

• 

• 

• 



• 

• 

• 

u", , .. ""Iea ...... _ (IUS 10 _ dl>ri"ll SllC 
_ In .". r...en 01 "10< 2 g:"""'- <>t IE.' peI
__ "lIoIdground' ob i: :2 pMl"- OUr· 
In;""""'" SllC t, .... _;"ItIeCPU con_""" _ . .". ,,.pI\Ic:I. _<II BUS eN> be 
_ to 1M ",. .... '_1' _ o:om.lnlng IN 

"."""" !*l ......... .". m~n "'."'Of)". 01 "" .. _ 0\Ie,_ I '" 

Tho !Nr'd _", ... BI.IS """,,,,unkat .. "'"" 11>0 
.. _, CPU. T .... BUS """'~ .;.g,.... 
Bel , BC2"'" BOlA Thoye,."OOMdlOoIgnll, 
0""'-. ,..0 OIl(! ""~ MQ~_ n.. CPU 
control eU9 • .,.,~ o.l lelll«1 Il lM"Y-3-lI9OO- 1 "In ,'" CPU com, oiled mo<II . "'_M ,: " 

.-~ 

7-10 



TECHNICAL INFORMATION: AY-3-8914 (0098-0660) U6 
AY-3-8914* 

PROOAAMMABLESOUND 
GENEAATOA 
~~u 

• f .... _ .. _oIo1-.. .... ~ 

• '",0'1'1_ 10 ........ "" ..... 1&-"" moe<u-
1>"0Cft_, 

• Th_ ""'-Il,--.Ify prog .. ,.. ... .., ~ 
011 __ 

• T...o e·!>l , 0-...... 1 PU'_ 110 ~I 

• SlnO'- '5 ~",. Supply 

O(SCI\'PT'~ 

Tile ~V -3,IICII ' Ptog, __ 0.""., 
tOI' IPSO) Itt I lorl/t Seal. In.-g .. _ 0«.,", 
""~h ..." 1>"0Ct.- I .. ..,. ... rIety 01 com_ 
-, """ __ ... cont,Ol Tho AY~'. 
1I.........t«_ In GI'. N.cIwt ...... ' .... '_' ... _ o-.. ___ ... ...,..5V,n .. 
.. ;;:1". m .... ,..I'.~bIoo clode _. _ ... 
pt'" '"p ..,...,_ .... h ... 1M GI ._, 
cPUIOW ' &'O 0< _ 01 orI POe '&50 _ 01 ..... m'. :.: . D"'_ 
TM PSG II......., In1o<ltced 10 onyOUlon..lIo<I 
.,... ..... "" n.~t>oll,.,. .... k .. I • .-I1II1n~, 
rklnl '""'" I I "'....., ..,.,1I>eI1o. """" .11_ 
_,uon .• ""'DIo .......... 'DIll .. ~ ... 111"11 ond 
FSII: _ TIIe ..... 1og ..,....., ""'PU'" Cln 
_~ 1>"0""" D.'" OIIog'~"'''''c o>U",,"n .. 
,og """ .... 10<1. O, ... 1fy ... ",ncrng tt-.e cty ... mH: 
...... 01 .... """""" ",octuc.<l. 

If> Ofder 10 g ,"IO"m """ .... -"'""'" WII~""""" 
'''II .... "....· .. N 10 .,.",_ Ito .,.".. _ .. 
INPSGunc_'o __ _ ........... , e<:m_"', __ g/¥torI &,.IM 
....... _"":",. T ... '.oc1 ........ __ .... 
~_.,,_ • ___ .n.co 
10 -.tIIod lIY 1M "'_ ~_, F ""'~y con
b(ed' , __ .. _"'11>1 PSG. 

1_11 

.... , or , ... doc";' coni .... ''IInCb .... ...,.. In 
... , .... Ind in •• , I ' T'a lie pta. _ doJeeIly &,. ._.oproc,.· .. ~ ... TIIIo_ 
"", _ PSG un _ .... lull '""11' 01 _v ..... ......, ... .. ,,,, no """"9'0 ,n • • 1., ... , 
0"""""" ~ .... " ... '---=y '"roro" 01 '''' 
PSG ""II" ,,_ ""bOO»! ...... Ito '0 " '10 I, .. 
QU--,. ' 0 poolo"olblo "'to hl;rr.eo, " _~. 
Iht<l .... ,. .. . ,,'In,," wlllc~ "" lleyon<l _'0>
duo.:...,.. "'"'~ on'y , .... ""'pIio' ~ .. "Iu' 
C""I"oKI!o<>' 

s...... """, .PQIk:.,_ 01 • "",.",p"" I, .0" 
PSG ovo ..... -'"" fhD te<WI .. Ito.Hlooc:ItIQ 
bofI_ ..... "'''oj 71 """"" and , .... """ .... 
"..,.. II' .... III .. f .... 1cy .... _ a III; " ""D 
.... PSG n.,. .... ,.<1 .... '-twO,...... .. pur, 

• 

"..,.....,. 110 -"" .. ntlio '''rp'I.~ "'. ~..... • ..... 
PIN f\SfICTl~' 

0 . , _ 0'" ('"pul/""'PUvt>lgh "",*'--"1) 
ponl 30-" (AY.,)..8f,") 
0. .... _ .. ",1--0: 

r_, 11_ oompo,"- t1"t18,fo;, bldl • .oc1""'" 
tou. "_ by ,lie ",1c:JOp<"","N '" ....., 60'" 
0 ........ Odd' .... I<> II ... PSG anti 10 _er .. 
0 ... '.om ..... PSG 1ft 'lie d ... __ DA,1_ 
OM _, .. ; ~ .... '0 FIoogI" •• ArTlr b ... B-'_BO 
," , .... .oct_ ..-., OA3--0AO -. "'" 
""' ..... . !D--11f) and 0 ... 1_01.1 '"......,.._ 
lion ""'", _'" In ....... All _ AllIo.-.n_ 
hlQlo _.~a J • (til'" ," :') 

!:! )ItIput),... 2ti I.Y~") 
.... I'fII'UI) pin ~I ("'Y~") 

• 



• 

• 

• 

no... " X""~ .oc!'_ bftt .to mode ••• II.ble 
10 _10 """ _ 'h.,.,ln; 011"" PSG l""iII"'n; 
• Ie ,..,." nwmo...,. 1,*,") '" • 101al '~4 WOO" "."'iOfY I." ",m ... lMn In .253 .. 01'<1 .....,,01)' 
_ .. altflnec cy ad<!r_ bill' OA1_ DAO 
_ . 1111 .. ...ma<y ~ _ rtOI 'equj" ,,,-
UN '" theM exit. odd .... 11_. ,"'" m.". be 
IIfI UfIC<)n"..;'''' .1 ... o~ II p"""<Ie<I wUII 
ollller "",on-c.n'P""~ <low" (Alii or pulkIp 1M) 
,..w", In -"""""'_0",,*,11. _ ........ i, .. •• ,,,,,,,.,.....deO """ .0.0 I na AS De !16<1 tQ In 
.......,.1 ground Ina *SV , 2 2 pec;liYel)' Iithey .'. 
not to boo .-. 

..... \.00 C>w.Noo". ' 
""""-00 """NNE< • 

N.C. ' 
~, 

~ " 
00.' ,. 
108 , " 

" 

-,~ 
l OST I 

_"" "" .. "e' c -~, 

~ 
~ 

~ ,. ,. 
~, 

~ , 

~ _ . 
=" 
" • 
~ 
o~ 

"'--_-"1'-

flo. 1 UIlTEM ,LOCI( _ 

.~'" """._ "" .. " ... ., a ......... '''"''''''*'' dola __ lfIcotloo __ 

7·'2 



TECHNICAL INFORMATION: RO·3·9502 (0098·0620) U9 
RO·3·9502' 

SYSTEM ROM 
f UTUIIIS 

• M"~ _,...,mobll .__ pr~nu 
200a . '0 blt_. 

• '8 bli on--cr.lp Itdr! ...... IOlen 

• ,.-.~ • • , M< ...... " u.. " 
• p"", .. ~".~ .. .-., _ ~''Y '0 
~ 2K 110M 1IIOf'_ ... 86K ...,., ~ .. "'c 
'Y ._ II:otaIlCl Oil III _ t" , hi & 

• ......... 1OgIC ~,n p''''i' ........ '''' .t"iI __ ....... II." 00<1, ... 

• , ......... 01 lOgic: wl,n P'Og •• ",,,,.bll 18 bit 
_'Otodlnt.i\II>1'Od ..... 

• to bI1 .""c IdOl ... ""'1>1''' 'II' n .. 'nll 

-~ 
• C"",<CiI' gnol. '''' .......... LL.........-y: 

ENIoIkE &4DTII)' D'NS) A4o:l .... b' ..... ,· 

"" _IT[ · DWS . ......" E.< ....... . NW 

• Ptog,.......- Ii.''''', "'"" _lion.", 
............. ..-y .... 

• n", d~ .. C¥OblIiI, •• nL ~d and 'OOI>F 
phI'"~ll.''' 

CtllCUIT IIIOUIII U "fNTS 

T .... AO 3 ~OQ __ ... II ,no ..,.. .... 
• .,.,.,.., .... "YO_ ~""Il • (;1>1.,0 _1ft 

",Io:_ee, " 
II ........... ..., .. 20&1 ~ ,0 to& WOO". _ con-
....... _at IMNfIO ___ t-.c. ,'" _,.,. _"'.po iI " ,.=:p . " .. it: 1>" ... 

1·'3 

OPERATINO InSCIIIPTIOH 

n.o IIe.3 $~rn I. Inltlal.tltd by '''' MSYNC 
I~ .... ' ..... It"", __ ,I .. edgol 01 'n~ oIg""L 
II ........... In. , ..... , ... ""' .... '_ion,.,. .. '. 
...... 'A8 "''''''~N c...o1"1l ' ... ,AS .... 8602 ,._. "bI1~_'''' •. _-, 
, .... P"""""in9 "" .... '"'"' oIat\ edd_ • & . 10< 
n", ...... Plthon 01 "'" MCUI u"". " .. 
'00C0f<Ie0J Oil tIIlp IUtfI !ho& any Iwm, ' '''8 
COON output ,,'" __ loti,"",,'" _ 
f rom ""MoI .... ,_. ,"'11502 _ .. lot .... ,~, 
.dd, .. , COd,. f.o, .n ... <Id, ••• cO<» ..... n 
.... \>MQ'-" .dod, ... Hq_". " .. PM:! ..... . 
!h •• e ~, .... 'n~1 bu •• nd I~'c_ ,'" "'''' 
In.o 110 .""' ... '-liloler Th, ""n',,", Of 1ft" 
a<!CI, ... ~., ..... _,.,,101>+0 IOrcon_· 
~ '0 , . ,ornol "'""""Y .netlrO """~,",,OiI ,8 
,.,_ .... _,.,"'. drlYo uPflOl6tv 01. TTl. 
_and MID!>F 

Tl>oo II6(Q wn ..... _atOm ' 11........,..,. 
...... loc;oIiJoft '00- ~. own lit _ .... 11. wlild 
_,M> .. 1It& , .1WeI. 1/10 1"0"""'''' __ 
lOCI""", ...... u_ , .. (O<>'.n" '0 '"" OhIp 
.... , .... , bullfff II ''''CO<l1ro1 CO<l"O_I\II'''' 
.dd' .... CVC .. w" • "eIKI. I", \IOO'.! .. III OI/Ip<It 
, ... 10 ~I .. 01 '"","oed <SII •• nd 0100 d.,... 
IOQie >oro) on lno lOP ... "''' 01 .n, tIoII 

• 



• 
• 

• 

• 

OI't:IV.TlON WfTH lXTUHAL M(MOIIY 

The 18 IIOto f. t>m ",. IO<Id ..... 00 ......... pr0.

d_ 0$ ."'k. ""'pLrta 'Ot """~ to 
. " ",/nor 1\0101 ", RAM ~."'_ r_ aI/W .I~. 
n ... ". P'~ 10 con I ,olIn. • • ,.",., "'emo· 
ry .r .. #o.n ..,.1)10 IIIgft.11o P"O"_ for ony 
.... 0< ... , .. ~.'''''', and .. "'ft,. oIg ... 11<>r 
."., -.. out _ . ' .... ,_ UW ..... 
~ ... feont101l11gn.Io,,, pled by ..... n ....... -. _ .,.,.,.... .. ..,. ,.... .....,,- ..... 
~"' ..... _anop"09f'_on~c __ 
_ whNn _ &III _ ..... ..., ..... n .. 
_ .......... 1' COIn __ lOt !Of ..... n .. """lOry 
101 .......... 101''11I00~_ I .... _.,_ .. 
"""" I .... ' -., .. 2 11 .... 10 o:fI ......... ' lwlHl 
_,. .. ~_ ."" lot .. 4K ...... lo~' bII 
.D' P" •.• tc f .... . noct Qltn", 10 .h., 2J( pe~ 

"'101'" on 211 t>ou,..,.~ .. : I. .. , O. 2,', t,'o 
... ,. buI IK pog •• m ... ' .... on 0'" I>Oun<IattN: 
, .. , D, ' ,,, 12.....,. ,,,. ........ U", I.,. DII Ond 
IlK P'Gn 

~ 

Q 

•• •• 
~" 

"' ~" 

"' ~" 
• 0 
~ .. 
• 0 
~ .. 
",e. 
~ .. . --'''0''. -."" 

'.-
" , , 
, , 
• • 
• • .. .. .. .. .. .. 
• · , 
" .. .. 

'k>< _ • : !: ' __ 10 0.>0<81 __ , _ . '_"~':J~n_ 

:E 

~i .. .. , . 
• 
" 
" .. 
" .. 
" • • 
" 

~, 

~ --...... 
~, -, 
~, -.----.-.--, 
~ 



TECHNICAL INFORMATION 
AY·3 

, , AY-3-8915 (0098-0680) U10 

COLOR PROCESSOR CHIP 

'U-TURll 

• 0-.1I0Il ,..,." 7. ,MOe<,IH> <.,. ... 
• ,, __ 0Igiu01 __ "" , 04 ,& ._~.". 

0IatIItIng, oYn< ..... ..- ...... , 

• 3.5~"'H. __ 0UIpuI 

PIEK RIPTION 

n.. loqui,'" color 10 !Ie OI.pI. y.c ' Of _~ 

:leO ,.,.." PIXIE~ 10-'" on. lOUt II". D''''''Y 
e<: 0 . 0 '1I9IiL T~" HIKI. one 01 ."' .. n pOt. 
__ • • "" .. _, ........ 101' ".,"""'" com· pi". thO P II> " ' unction .. _ '" , ... 

· .. , .. be ' lo 1 04 mit """"",,,"t. T"' _ _ 
form ..... 10"" I ... w ... ".,. ... o>! \fie ft .... 

""""" '" P"O<I""'" tonI_lfY"C. COIOrIlUBL 
M". DIII"'~. "- _Int ..... _ 

n. ............ _inpuIlO!njHo " 1 ''''_'1 
"'~_"'",,",_ ... Ion ('40 _ 
_ )_"'Ior-uon __ pkt ..... l~ 

M Ol ) 

-..0_., " ... 
• - - - " • • • • • • • • • , 
• • • • • • • • • • • • • • • • • • • • • • , , • • • , , , 
• , • • • • , • • , 
• , • • • • , • • • • • , • • • • • • , 
• • • • • • • , , , 
• , , • • • , • , • , , , • , , • , , , .. .... -

-8915-

- -> 
.. 

,--., 
•• 

-

.- ............ '--'--''''-• · , •• " • • • • • " • , 
• • • .. 
• • .. .. 
• • " • • " .. • , " • .. .. .. .. .. 
• • • • • .. .. • • • • • • • • • .. • • .. .. .. • • • • .. • • • • , 
• • • • 
• • • • • • • • • • • • 

1· 1$ 

• 

.. 
, . 
.. .. --

.. 
I -- -- - -,. -

-------•• -- _. -'------- _. --• • -• • ---•• 

• 

• 

• 



• 
, 

• 

• 

PIN CONF'GlJAA To¢NS 
"LE.oJ) OVAL '" U"E 

•• "' ~. '. - "', _'W' ." ... 
~~ "' 

~ c.o.:. 0.- <$),> 11 .. • ... Zl .. .. ' --
" ~ 

~ •• .. ~ . .' ~ 

• 

• 
- , 

I --, , , 
I - l-

I 
-, -

, I I 

", ~--I +-
.L 

1-1-1-1 --

7'18 

1'''1 '! ' j ' , 
J !~ I I 

I I 
I I , , 

I 
I 

• IW 
CJ U 

H .I I .-. -•• 
_ . 
•• • -



TECHNICAL INFORMATION: 3539 (0098-0690) U7 U8 U12 
3539· 

2:56 II II RAM (GRAPHICS RAM, 
SCRATCH PAD RAM) 
~UTUIIU 

" ~-". .. -
" $ODnSEC -.. ...... '" ecCPE'_ 
" l_ l,.." ~ .. w pe ,,", ISLo ..... ..: _..,.1 

" l_man2IQtnW_il_PC ,,"_1 

" Songs. ·av PO"" '~ppI~ 

" Two _tal" CIIlp S.IK1InPUI. 

" s.palOlt OutllUl OIMO" Iu~,on 

" I .... ' ' .. ',,",,*,I 10< 21' 1 ..... 2112 RAM. 

" F0II!1 000' p",~ "'"" ai, GTE byW._ -

~ 

:;-.. IlOo _ ... _ 

"DO"" _ _ .... ,,--

7·17 

• 

, 

• 

• 



• 

• 

• 

TECHNICAL INFORMATION: HD7407P (0098.2110) U11 

HEX SUFFER WITH OPEN-COLLECTOR HIGH VOLTAGE OUTPUTS 
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ELECTRICAL CHARACTERISTICS· 

v .. • .. ... 
~'l- .. ..... 
y'" . 7V 

-IU'" 
'Olt:!'> 

""'" 
,.~ .'. 

QUAD 2- INPUT EXCLUSIVE -OR GATES 

"' , , " " 

... ~ .... -~" 

.. - - ~ 

HD74lS125AP (0098-2120) U14 & U15 

TRI·STATE QUAD BUFFER S 

ElECTRICAL CHARACTERISTICS:" 

--
vox:· "'N TRUT" TA8U ,- ~~ 

• , , 
" , • , , , 
• • ~, 

·""_w,I! , , ~' "_'",,,",,OC __ 

1· 1i 

• 

• 



• 
• 

TECHNICAL INFORMATION: RF MODULATOR (2609-4689) 
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TECHNICAL INFORMATION: 
POWER TRANSFORMER (2609-9549) 

o 

, U ,T , 

. '--- ••• -
o 

T£$T CIACUtT 

AU, 0I00U U~ ... 4001 ~ [CUIV 

R_.~"OI,TAGU 

t,. 'U .... " "':.,, .,27I~ OC 
f, • ,t,(I ~"''' "':.1, _ ,M. DC 

• 

• 

• 



• 

SECTION 8 
PACKING INSTRUCTIONS 
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