
W65C832 CPU Datasheet v2.0 
 
 

Date: 9-6-10 
Updated and .PDFed by ReactiveMicro.com to resolve several issues with the original 

datasheet. 
 

Thanks to Tom and Constantine for sharing and helping the Community!  
Without them this datasheet and all related projects that come from it would 

not be possible.  Thanks guys! 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Original location and files: http://apple2.org.za/gswv/a2zine/Docs/CPU_65832 
 
The 65C832 CPU Manual in GIF Graphic format 
Copyright © 1999 by Constantine Garland 
 
This folder contains a series of 8 bit 256 color GIF graphic files that are the copyrighted 
material of Constantine Garland. 
 
TOC1.GIF through TOC5.GIF consist of the manual information, specification and data 
sheet signed by Woz and the table of contents.  M1.GIF through M51.GIF contains the 
entire context of the 65C832 CPU Preliminary Manual, information, specification and 
diagrams and data sheets. 
 
They may be used without any restrictions for historical information, educational, 
research and graphic art needs by anybody, provided no fees or money are charged for 
such use. 
 
Apple IIgs Forever! 
Constantine 

http://www.reactivemicro.com/
http://apple2.org.za/gswv/a2zine/Docs/CPU_65832


Subject: Re: 65832 CPU??? Apple //f??? 
Date: 11 Apr 2002 04:56:36 GMT 
From: cturley2@aol.com (Cturley2) 
Newsgroups: comp.sys.apple2 
 
 
Rubywand wrote asking: 
 
<< That's a pretty rare manual. How did you obtain it?>> 
 
;-) Legally -- by snail mail from a guy in Oklahoma that offered to send it to me for free.  
He told me he was a student in high school years ago and decided he wanted info on the 
then rumored NEW 65832 CPU for the IIgs. 
 
He contacted WDC with his request convinced them he was a big time chip manufacture 
interested in buying it for commercial production and they sent him one. 
 
I got wind of him from an offer he posted to this NG back in 1995 -- asking if anybody 
was interested in it for free.  I emailed him first on it and he mailed it on to me promptly. 
 
I showed it to Woz at a rock concert back in 1996 -- he was astounded when reviewing it 
and signed the cover page for me.  That's why it has that Woz sig. on it.  As such -- yes, it 
is pretty rare -- and -- with mine and the autograph from Woz on it's cover page --- it's a 
priceless and VERY rare one-of-a-kind. 
 
WDC told me on several occasions in our many telcons: "We have no such manual our 
self now -- only made a dozen or so and mailed all of them out to clients many years 
ago."  I've never found anybody else that has one either. 
 
Mine may well be the only one left in existence now (???).  That's why I digitized it 
*cover to cover* and put it online to share the info with the world. 
 
 
Cheers, 
Tom 
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WOC THE WESTERN DESIGN CENTER, INC. w65C832

Figure 1-1 W65C832 Internal Architecture Simplified Block Diagram
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'"l-f"dII~)
ID057A14 o7li:l'l
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I.m
I RES­, ,,
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'"r V:D

'"

Ie «' Ih. 0' •
~Ot""". • nt.t< t
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~~,

Re.d Wute
v. to u ..
voctor Po
v. d h'0' t •• I. .o.ttl
."t.".•

• ho Al:ort "I"-'t it uud '0 abo,t ,0.<tocU"". lu....lly due '0 .0 Addu.. 3u,
oo.-.:litio'.I. A ~,"i,.. ,,,.dtioo will lohibit n:>difio.tio. 01 '"~ Jot«'.d ~

"09"i."< dudn.g tile co"nO' iootruotioo, t.1po" c_loho' 01 toit i.ot"oo<ioo.••
i.tarnp, 'oqu<!'<:e ",."it,o<!. .h. loo"ioo 01 the ."""tod opcOOoo it .to<o<! .,
tJ.. uto<o ._e.. i. '<00' _<y. n-.• Abo" ""0' ,ddn.. h OOJT"!'~ I""-ohtio.
_I 0" OOrrU.i I~ot'•• "Od01. ""to ,~t AaOfI;:- ••• pu",e- tJ "".oI'
i .•.• an .:.-0'" will occo" when...." thor. 10 • ""'loth. pui,e (c< ' ,1 on the
'!lCU- pi. d"d,.~ , r~12 eloo'.

2.1 ldd"o.. 'u' l'C-AI51

Tho.. ,hue. ""tl"-'t lin.. 1o,," ,he low i. b't> o! t!>o Addu" 'u' 10< ~,y .J>!
1/0 ..oh,_ Q" t'e tl-ou ..... Tho .ddu.. li.u !Ny l>e •• , to t". Mqb i_dat.O•
• UU by tho 3u, Eo,bi. (UI .igna\.

2,) Bu. !:.o.M. 1111

!he lu' u ...M. i,.pu' oI~ooi .llow' e.te"na\ <00<'0\ o! tl>o _ro...nd O,U ",Iton•
.. well .. t"" ~I.- dgool. With 10' ~"",l. M~h. ,"" '-Iv- or.o I.d<lrou lcnon ...
• cti.... .... Data/Md"... lulto..."••cU•• dldn.g the U".. b.H o! .....ry oyol.
,0<1 tho ""ond ,.•ll o! • write cycle. .....to.~ 10 1"". ,he.. b<l!!en .u di.o~lod,

1'00 to&blo •••n uy""h<o""". 01'/0'1.

1.' Data/Add"o,. !u. {OOIAI~-D7IA2JI

t,..,•• oigt.t Uno. -""loipl.. o<!dn.. biU 'U-A21 .ith the d4n ..1.. 00-01. tM
._." i. ;r1O,.,.t ct,d~ tl>o nut h.lf o! • ""<1 orcle••.-.:1 tho dan •• lu' i,
n.d 0" wd'.on dudn.g 'ho ..00<4 h.H o! t!l<l """'<y cyole, '¢-U" _"y oyol..... -.
"_,,,o<! to ,,,",.ol.r ll-~i' .,ioe'. )'hoM lin•• !Ny bo ..t to the "igh i-.,.c.
,Ute hy tho 10. !nS-hl. lUI ,i~n,l.



_0.1.~_ nIt"" __ arci «on..,.. <Joe .Ut. <>f ... o.11H... a _ Ui
_ !hp ... UIO p"","""", fl.",," Cll 1lo91"". lIU.a d-.l _, bo Ulo>oqII.• ..r II
II .-. _-..u. 0<11I ..- fill< -., _ .,... ;

"'" I""..... /IoqI>ut~ o1,.u h _ to ---= u.o~ ... 111"~ • .. 110
W<l.otood. _ UIO 11I0 OiNll.1. III u.., is ~__, • _ ~ IovJ.<: 1_1
U1~l.otu ......~ _ If'. <Joe = ..,. U.l~" 1. "-1_. "'"
-.J.~-tc'·lllt.."'l't (al] 1.oo<..."u... _, .. _0 .... to -.. u. !=too<=pt .Ul 110
_.,.ulllil _ ..01,. "'" I.U...-ope. ........ ncr.or _II 10 oann,' lE*ol.u...
_) or 00n'a.' (1Ioti.. _I. ,,... I~ 10 • 1..-.1·_i\:..l... ~. ..
lot••...,. win our U <Joe~ -..". .... 00< cl_ Ii""" ..... 1I1~

I..... rop:. Al"", iot ' oUI 0CC\l< H tIIo lot.... _...,. b el.._ ~r1...
to iM....... ~ti .

fill _<'1' l«:k output _, 110 _ '0 In"",••ho In'l'ldty 01 ,..d·l.odHy·••ttl
10.<t'OO~lon. In I ...It!~'O<I''O' .,n_. _.y l.<><:t il'l(llonu tllo _ to do!••
• rt>ltn,lon of tM ""It ~". oyol.. _ry l.O<Ok II l.QI <!1l.i"i t!ll h.t .0.... !t..
o. 01... er"l.. 01 U •• 0«. tile. l..ll. 110•• _. TItlI ..... TIl _q «of".oel""
Ir.o..""'I...... doIpotIdi"" "" ,110 Itot. 01 ,110 K 10>4 .. n'"I.

r J.t _qH_. Sol"'" IU.... (11I1'

:!:is -.lL!l'I__.",,~ «otl""," <Joe ""to of tbo "'...-11"'" III/ """ r-. (I)
..lect fl_ (bit. ~ _ • .f tllo 'rooo-.oz Sl.In," (.) .....it..... 'l-ooJ' 10 ..lid
_1"'1 ...._ 2 c.locl< _tl........ltiotI """ rl"'l I II lilt. <IIori>o) _ !
ol""t p:lliU.. l .....UI... 1'!lo.. lit. _ II llll>ol9l>~ of II """__ 1__
_ , .. ..- foe _q _If"__-;
l.t _·...sbIll. _-01"" lIIU-1

• _U.. U.-...l.ti..... t.IoI MI' ~ Wti.tu .. 1M'u""",, •
UJII-,o-l.........iU.. Wth.1I .. i _ att.. t.IoI CI.«or.c lao""",_
is ~11<1Iil. 1'!lo -.ll 10. : ....< (IlII' IllItrwctl... .., '0 -..
..... t:II 1&<.... viII ... .-1_ ~,'.I,. fIlo __ 11 "II.~

ftCtO< -.... 10 1lll""',1 II-Ii. -.l.U... _I, cnrru.•• la-Ir< -.l.U... _I
o' OOrftl&•• UloU.. _I. 51__- II .. 1IiIqo· ltt.. I.,..~••~ i~un,.. -til
_ if tMto is I _.U.. l ld_ ....U Id"') • ' ....1_ I~U,ro;;<. II"",
JlO 1llt.rr~ .1.11 """"" if *{- 101 I.,..
J.IO rI,... J U lI'IU11

nil 1I till "'••• d""k loput to t .. o.lo<O\>.""...o. 1AU.AII1 01",,1 I/O.....to•.
lIIItl"" t" 101 _= $t""",y _. flU ..y IlIld IA .11I ~II~ or IQI .Uto to
p....... t!ll OOAt",,'" 01 Intunal .09lot.... x_.... "'"llly it i. held in 'M
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TKE II!.STZPJI O!SIGII ct:l/!!Jl, II;<;,

...... , .... output o1g..l1 i_e.to nlid ~<y ""'...... v!>cn h'g' hg" J, .0<1 or•
• _ fOr _ry Or 1/0 add<1l.. _lU'o..'oo.

= m, , lot.rnol operatioo-addr••• and Dat. I", ...!labl•.
tIHt Mdro.. 10' "., be io~olid., , v.lid O''''l<_ .<idA"-", be 0,0<1 for P<09"" coe!lo
ooouol., 0 v.lid dote _ ........, be 0_ for dot. c'o,," .oouot., , Clp<oodo !.<ch-"'f be o..d for P''''lrM ooello coouol
.nd .iogl••top coot<ol

VDC i. tllo positive ._1, ~olU'l'l .nd VSS 10 'f.t.. l"'lio g<OUIl<I.

~.ll Vtotor Poll 1"'-1

no Vector htl output iOdiCOt•• tMot • ~o<tor 1""""00 10 l>oioq ""'r..oed do,(oq a"
i"",rupt ,_"c.. VP_ h low ""d"'J tllo , ..t t"" ioterrupt "'!"O"c, <rel.a,
du<ioq whioh tiM tllo prnc...or , ..do "" (otor"'!'t ~.ctor. no VP_ 01'l".1 .., be
uoed to ..l.ot .nd priodtilO ,"u«upte tr~ .......1 '00"" by ".,.,;li!fl"'l t!lo
YOCtOr oddro•••••

u



no lIli5al2 U """""I. 0: &.-.:<;1, add:uel.ooi U .,.•• ot -rr rez ;<09=__
Old 4l;1Jt.. rez """ _ &1...... _, l' b,"" llMrt.1 Or -..... _ ...
• oo.1lobJ.. _ tl>e nomo«l ;~. :Me _. _ II.t.I .,..:.i&1 .1I1<pih..­
o1tll1a oortoi.1l _.looi _, .. toU"",,:

).1 __ Illter"'Pt ",,",-OU

'"'" _ 0tId lOa=r. Vooctoro _ tl>e _jod:, of tl>e f,_ odIlruaoo __
00fnI0 _ OClJTIT.

1.1 s:oc~

tIoO sooc~ Ny ... -rr r... 000000 .... OOJTIT. TIle etrecth. od4r... of st.oct .....
S"c~ "-1001... _,...."'l _ .UI 100 .1••,. 100 oUM. lJI.1. <0••

3.3 Obect

l'l>o Olnot .<ldro..i _. "" olllOlly oM<! '0 ..0.. _<, not",,,••lId ~ltIt" ••
tIoO "rroou," &<!dr 91""ut.., b, Ol.....,t, Oiaet,X.M Olu..,! -.•••1.... _. il
01..,. in ••nt 0 IOOOOOO-QQf,,"l.

J.' "O\IT. A<ldn.. JF.o""

l'bo • ....,•• lull '091•••• h """ InKt'" by ..... "-1.U", "-la.h. ~, _1001,
_loti 1Adlfect, __I••• I:>d... lodboct _n..I", _I o. t>r 1.00:_1"9
tl>e h",•• Cou<er f,. JTIT. l'bo OlllJ 1.u=loca ollot .neeo tJoo, 1'T<>p"_ Ibl<
_i..., 'n: llI'I, M!., ....., n~, ...., ./HI' ,itoool""'~. hO\l'."" _, nONd
Uk ..,....1'10009I> ...... _ ..., _ .,.,. __d ••

I.' 0.0.. Oddte•• Sf&CO

tIoO _. _u opooII •• coct.1_ l1U~ tllo U ,.,.. _".-ce. _.
un,e, no<Ilrio, OJ: oay do...<net.....J _ '" DftO __.In .IUo ...
~<__ to .......fflc~. no f<>11 ...looi od4r....av _. _.t. 1._•
• Uee•.lo.. _ .. 1.0 one.11 ~.t1 , _ .. _.., t>r 1·1, _u••
J2-.U .f~IOO'I.. _. '" 065aJ2 ....10.. _.

• ,,- I_ I.nollfect (0••1,,- Itldirect. I..".., (01. J

• ,,- l..unct: l<ll

• ,,- I"Obect LoDg' (01
• 01<ec1; Indl,ect l.anq I.d... {OJ.,
• _lul.O •
• "bool.. , ...,_

AIl,olut.. '.,

• Alnol ..t .. """9 d
• AIlOOI"U Lono IndeD<! .1,_
• nlok "-loU.. Indi'''''t I""..'" 10, _I ,y

~

"



_ foil...... _u!:>9 _ ~l.pU_ ",,_do _U<aal .......11 ... to Ioow
ofleeU_ -..._ &<0 ",,1...utooo!.

"-"f-f""" odI1ru.l.Doj _ ........allobl. f"" u.o li5Ctl2. l!lI :I2-01t l._
_ ••1"11 _. &<0 nod -I,b 1M .'5CtD; _" ,1M hi'll> ~. of tIM odI1rot. 10
AlIt •••Htbl. 10 tl>o Ioar""n. on .bo nondor<l li5Ct12 !Mo' 11 •••HalIl. "" 1M .....
fo, oUIC·.. DotlUO<I <lo.orl.pU"". of t"" 2t -......... I"'l _ ...... foU"".,

].5.1 1_10" """""..1"11+.
1'bo cpo,"od 10 to...."'_ brt. I.. '·~lt _, _0<'14 ,"'" thlr<l !>rtot
_ lD t"" U-~Lt _, 0' Zfl<l t""" Stb ~. ;." l2-blt _ of tto
......n>ctl_.

].~.2 &I>,o.hoto-.
llito _h.... -...11>1' .... Meo<><l _ U1r<l l>Jt.. tit UIoo I""'n>cti_
fo....... 1__< 16 bto or Uoo .f.octJ... -.... tllo 00.. _
"",no< e<><:t.l.ot t» !I.l.')Il._ I ~Iu o....._~ _ ....

I.....""'U... '...'-_....,
].\.J &I>o<>lu" 1.on~-a1

,<11<1-I 0PC0d0Ioot""'tl"" ,"",-'''1 '
Pltwt ....
1'llo __ 11ft. of Uoo LooU"OCti I. _ to l.J>O Pt<oct _10'0< lIll
.... fo........H ......i.. -.... od:ll.ti_1 "",,1. i.~....._ tllo
IIINet Ilt9lot•• I. __ .11~ lilt _ ~ Pl. 1'bo""" ,~ht..
1••1...,. G.

_loU-:,
"6£_. fIoqlno< I

• lOU... I
Q~ l.t!octI...ddt"'1

l. 5.]

"",­_ot.,
Aoou.ml&tor-A
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tic. Ndt -!Oc- 'oto"cupt ",
(WAll <. , , , , , FOR, !'C ~ ,
(I CI>C_l '" ,. , , • 0 , UR, P<:H "

,
(l bytel ,. , , • • • UR, P<:H "

,
11 eyel.. ) "0,),"'1 L , , , , , PU,P<:+l 'P.{ll""") ,

"



~ flll: WESTU.Ii ttslGll CZ~. ,~ 1115<:1)2

~ .I.OOllS5 ~, ",. Qf,Ht,vo~,V?~ ADORl!S '" ""',...us "'
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~ THE o:ES..1Ul OISIGII Cl'JItI.R, ,~. IiSCSl:I

},OOUS. ltOOt ,,~ Vi,m, ""A, ""A lIID.. IS ... ""'".. '"' ..,
llb.I"ck lJottw.n I al ,. , , , , .n,pc ~

,
Intor_tol-, (161 ()l ... , , 0 , .n,PeH 5i~".turo ,
IIU,COI') '" .. , , , 0 '" '" 0
12 Op:::.o<lu I •• , , , 0 0, S-J, " 0
12 bytes) •• , , , 0 O. S-2 '" 0
11 .,.; , oyoles, ,. , , , .. 0, S-l lal • 0,. .. , , .. O,VA M"C ,

•• 0 , , .. <l,VAH M" ,
L , , , , o, ....v -""'~

,
110 Stock Il\oturn ,,~ ,. , , , , ,"R,PC

""'~
,

Inurruptl-. ... , , .. .. .HR,re_I m ,
(roll '" ,. , , .. .. .~R.PC·' m ,
(1 Op Co<lol • , , , .. 0, .'1 • ,
11 hyt" • , , , .. 0,1+2 "

,
I~ ond 7 eyel.. , •• , , , .. 0,H3 "

,
IclHto<.ot order ,,~ '" ,. , , , .. 0,504 ,.. ,
"6S021 .. , , , , P&l,P<: *.~

,
2Id.Stack (Return ,,~ .. , , , , .n,PC ~

,
.000,,,,,,i..I-. ,. 0 , .. .. .,A,P01 m ,
IATl) , 0 , .. 0 "A,PC>! m ,
11 Op ~I ••

, , , 0 0.$+1 '" ,
11 bY'" ,. 0 , , 0 0,$+2 "

,
I' cyclUl • 0 , 0 0 IIEII P.>1 m ,.. 0 , , , ''',K ~ ,

"ll•. ltock llet.", tE" 0. , , , , ....,PC ~ ,
Sub'<:<1,I,.. 10<19)-0 , , , 0 0 "A,PC+: m ,
lULl ,. , , 0 0 nA,f<:H m ,
II Op C_, ••

, , , 0 0,5_1 -<. ,
II byto) ,. , , , .. 0,5_• -<. 0
Ii eyclo.) ••

, , 0 0 0,5_) - piA 0
0. , , , 0 ......",PC -""'~

0
III , ',"ct (P""hl-' 0. , 0 0 0 n~p<: ~ 0

(PH', P...., PH', PHX, ••
, 0 .. .. nA,P<:H m 0

'llIl, Pili<. 'KIll (1) 1111 ". , 0 0 .. 0.' lytU)-l ,
(1 OIl C04'" .. , 0 0 .. 0.5-1-) oyl'O 0
(1 hytel ,
(1, 4, .0<1 , ~cl•• ,

219.5".' IPuHI-' L 0 0 0 0 UR.PC
""'~

,
(P .... PL....LI.PL•••W,H~) ... 0 0 0 0 UR,PC+1 00 ,
(c!Hu_"t t""n N650~) .. 0 0 0 0 UR,PC+1 00 ,
(t 0., -=-.1 •• , , 0 0 0,$+1 Byto ~ ,
(1 byt_) '" ... , 0 0 0 o,SH~' Byt0l1~1 0
(f, ~ and 1 oyo101)

"21h.SUok lP...h !!locti.. L , 0 0 0 '»,PC ""'~
,

Ind.iroet Addr...I-, ... 0 0 0 0 nR,pc+1 00 0
(PUI m ... 0 0 0 .. UP,PC+1 00 ,
11 0., C«IoI ,. 0 0 0 .. O,NOO ll. ,
12 bytOlI •• 0 0 0 .. O,D">:)+1 ~ 0
16 &nd J oyc1.. ) •• 0 0 , .. 0, ~-1 ~ ..

•• 0 , , .. 0, S-l ll. 0
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(I Cp CO>dOOI ••
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'l). SLact. 1Iool..-I.. I"";"",," .. , , , ,
-~ - ,

u ... • Id,ol., ,. , , • , .... rc·j m ,
IOU'...... -'ADC, S:A.l.DA. ,. , , • • ....PC.l .. ,
011'. s.::l ••

, , , • O,I_SO ~, ,
I' OF Co<Iool •• , , , • 0,1'_1 - ,

r 11 l>y<UI •• , , • • O,S-SOH .. ,
P,I 004 10 "1'010., ,. , , , • ~&~•.u... Irto 0 110

'" ... , , , • c,~..u."H-l 1y...I-) '"
'th.'lock _ POIlU•• ,-I. , , , ,

-~ - ,
11......0)·..,., (lIll •• , , • , ....rc·j - ,,-, ltlll ,. , , • , "',1'1':-2 - ,
II Op 0041I1 ~" •• , , , • _.' .. l'&t. ,
U~'l .,.., •• , • , • -., D&r. 110.... •I' _ 1 cyclooOl C-21 •• , • , • -., "
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-~. •
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,
eolo!~. to ....·1(1.)1 ,. , , • , ''',PC_l - ,
'., _.-t (Ull ,. , • • , "a,PC_! - ,
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, , , • IlA,X-l SJlC 0..... ,
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ac.r. W,iI[,.W&,VI'A~S~ CIl:.o .,;s ..

·2.... llI.od _ ....<1" ,-1. , , , , .~. - ,
lbacl>Mr<lI-.,.. llill ,. , , • , ,..,.,.;:n - ,- 11111 ,. , , • , ..... ,.;:.1 - ,
(1 Qp ~l ··~l •• , , , • , ....z ~~u ,
II byt.., .,.., •• , , , •-.. OUT ~.... •
(J "1""'" ~" •• , , • • -., .. ,

'-'- , , • • -., .. ,
..Souroe Ackl.....
r..O..u ....uOll ,-L , , , , ".,re "'~

,
~fol byt•• to .,..-111!)1 ,. , , • , ,n,PCH - ,
'.y I&cr_t Ill) I ,. , , • , .... I'(:·l - ,
.... i.o .M _ tllo 0-11 •• , , , • m .•+\ SJIC Dou
_to .tort -.._ "''' •• , , , • _.r+1 -. ~" •10 l_r ~. C-II •• , , • • _.r_\ .. ,
""'i,tift) .IIM l.Iot ~I_J. , , • • OM,T_I .. ,....n_...

'-I. , , , , _. - ,
= 11111 ,. , , • , ....IC.! - ,, --- (III , ,. , , • , na.lC.] - ,, , • .,.., •• , , , • $U.••·2 IlK: :>0.... ,,
,-::=~~tut

~, •• , , , • oaA.H2 C.ST ....... •, , •• , , • • II*o\,Y'2 .. ,
V I _t ......~ , ,. , , • • _.Y·2 .. ,
ooooW I_I. , , , , PU.,r<:+l -- ,

"I. M<l1 !>yt. Ito< 1-.iioto OIIlrl tor U·~lt dot•• _ 1 by'" t •• l2-bi! dOU,
,4<11 OJolo lor If-t>lt o)ot. alld ) ..,e1.. for n-blt clio,",

2. .odd I "",10 fo. dh..,. ,..,Uur 1... (0') 00< _1 O.
l. ~l eo.. t .... _"'1"'1 1....neti""'. :Ili. 1& tlle I ... "Jete Vl>I.CIl ...., be

_rtood 'r l.Iot 'UtoO, ,. Or gp ....,i.""". nIL be ~led.
t. ..,., I qCJ.o 10. ~1"'J' _ -.rl <>< ••ito, <>< H-b" ... 11 .
~ "-9!1a..:.. _ It 1_ llIoo;£ or 1.0 .... -.l.ot1oo. -.Ie ..
cycle cxtlWlo u.alld -..0_.

,. _ I cycl. if ~nllIICl= b :.a_.
5. Ill<! I qoct. If b..""", b t."" .t...... _ _ ri•• iJo n:l2 -.loti"" _.
J. l\oOt<eco I .,..1. for nO: -.lott.-_.
•• ..,.. 1 ¢Tel. for llP', 5EP.
t ...It ot erel. Z for: erel.•• ott•• 1oX1- or :10- _ift I"""t.

10. l/lI-.-..I.... b1qtl du.1Dq .......
II. 1M:; bit I equ.ol. ·0· I. _lat!",,-.60.
ll, 'H'.O<I ,1.1.
13, ke>o 0pC0<I0••11""" oro oot on the H6!-CO~,

14. vtl&.04 Vl'A .......t ••110 O"tP<ltl 0" the "15CO~ bIlt or• ..11<1 on tbe ",~Ul.

TI>e two .1",.1., vt1& ...a Vl'A, .n ll><l_ to pol.t OOlt tile ~'nl
"_tlbl1111 to tM ",~ll. ....., \IDA _ Vl'A or. both • _ 1....1. tllb U
_h.l...t to nlIC boill9 ...... I_I.

U. _"" I. _ OIl .... ",5ClI~.

Lt. ~""""Otl"1~to. tM II,..t_ b,U to 1i4 ill ' .....110. to
co-proceolO...-.tau....
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J.I ~Irooct.'"u

U-.. d.I.ncti_ .n~ po:-.. of tloo ~, I..., ,~ _ .. '''''1<'' ..a..t..
,I.. dincti.<:ao to tloo II~' tllU !.Dol". t!lo "'!Ia1uoa o! dou .........
C<IDIt..u .'Ulu • ,,,,,,,_. "'h ot...son! ...1_. 11II' ...Ua1d.... of ••_1.1.
cl.l..cth"•.

1.1 e-ots

An .....,lu .!loulel p.....,1lI • V'f •• v•••ny li"" of "" 000<0. ~.OO.... " •
o_t. Ttl• .-_ v'f 01 <In!,.. t~l. J.. to tu.t .oy blln~ U"., OT .ny li..
l!Iot .t.rt. with. _-c<>lOfl OT .....tlTI,~ ••• o",-ot. OtM' .,.cJ.., .I>oro.'".
M, l>I ..........II.

J.) '"'" _TOO UM

...., Ilt>o vIlle1> ClI'~" u.o _.t1olo of ••b,l• .-c!>1DI~ ..ot=tl........lel
lie el...ided lAto ! .... rl.l1do: • 1.II>Il u.14, Uoo op.u'l.oa ._. tM _'-' t!lo
~ n.lel.

J.J.. _ ~1 '1.I1<l-n>o l-.l fill4 ...._ Le <:01__ Of .... UM. A
,.... l-.l _. ot.n nUl ... Ilpl>ellet.1c <±c...... __, !It toll_ loy

...to <>r .to .lp"'''_<4 ....ICt.... AI II_I..., .,.fial ... _
lial.t "" tloo -. ot """.oct.... lbt .... be 10 • lobIl, so 1_ II
<.hit _. I~' to "'••••• tl>lo OT _I to .1>" _net.... AI
11_1.< M' U.lt t.!II .l"""betlo ehIr _ _ clI.u ..
,f doll..... If ~<..... _ OI<ICtI<O .u .11_. tl>oy .-w ...
............ 1_,1011 to .1>11< _ ........ """ivollOt.. at".. _n ..
Mr boo .11_ I. t!lt iobool. '01_ .. t!>oir "'" 0\.00. not «Inflict dth
tho cOlli.. of _"0<1 n"lel,.

'.).2 l1>o (>ponti"" CO<Io Uold··tlI. _n.loo 00<10 'hill <on.b. of • tn_
<h.oroot". _01 j_i.) ,... :,bl" 1-2. I. 11Ioll "art no 100M•
....n coll_ 2 of tl".. 111>0, <>r """ _co .tu. tho IIM1 J.t • '_I 11<_.
7.3.2.1 III'f of .!>o _ iOll ._ 1D tlbl" .-2 h... ~11....

;
:;:;~le., _ 'oo <>r 1OKlU... 1_ 100.noell... _ •••_

'e, ......_I., 001... t. 'IHf.........._ oa •• _um.
7.3.2.2 It _ ..-l•••u_ I_<-eo.. lott".... b 1....10, 10 -.:.
0100 .n"" I_<-aoo lot.... 11 t1>o _I.<. _ l_r-co_ I.......
.... _ 11 I. Ie• ...., 1ilIl1 boo lrootoll II oq..tvll_< 10 I._T·..... ..-_.... ~. ~ .-:zoIc. l.llI\. ldo _ ldI. _ .11
... ...:op.I ...... "'" ... _ho.1_.
7.J.2.) 10 odditiOll to ...~•• .- J..o tolll" .'2......-to.
M' _ ........It".".." _co ._ l,,< tlobl. 7-'-1.
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....,17010"0 to JSR who" it io
J>Il. io "'l"1..10'" '0 JW wiU

7.1.2.1 JSL .h",,14 be <I,,:<,')ni,O<i ..
._lHO<i with. l"""l ob.ol"to add.....
lo"'l 0~....1"" fO~.

7.1.3 tho ~<an<i Pidd'-no o!'OUn<! fio14 ""y ,tort"" ooooor tl>o." 01>0 'p,oo
.fUr thfl "",,<oUoo <o<lo !lold. ::110 ..._10< _'0 bo oapablo of ot
lo..t O_OJ-four bit a<l<ko.. 001001.'100'. Tho ..._1.< .ho·.ud "-
OOpablo of opooifyl»; od<I 101>010, 10,_r ooootooto, ar<i
1>0'00.<1",,1 0Il00Uota. .hfl _1-. ""-'t .11"" od<IiUoo ar<i
,""t<.oUoo 10 t!lO """rar<i fiold. Labola ohall 1>0 <~ho<! "y ,1>0
foot thOt thoy OUrt alpllal>otl0 ol>o.<ooU<>. _~l o_ro .hall bo
rooogni'e4 .. OO<".to'oi"'! oolr tllO ..0.....1 &11to 0 ... 9. ""..<10<:1...1
cooohnto ....U bo U0"'l0he4 br pUlid"'l 'l>o conotont wit... "$"
choncto<, ~.lloW1l<l by .oro or CIOn ot oitlle< ,lie <Ioc1&o1 &')lU 0' t1>o
hflu<l<lc1l>o1 dl')ito "~" ... "r". It lOQ<'OclI... lotto" uo oll~ io t1>o
l.bol tio14, 'hfl" '!>or .holl 010. bo ollowed 00 I>oudoci..l dl')i' •.
7.1.1.1 ~ll conota"to, IlO :ootto< _ho' tllei, to","",t, .holl provide at
l ... t ""ou;" p,,,,,lolon to _eity all nl... that ean be '~'''ontO<i by
a t""nty-tour bit .i')00<1 0' unoi<jno<l lnt"'JO' cop,...n'od. 1" two'.
o_l_.t oou'l<><1.
7.1.3.2 tol>l. 7-]-2 oil"". t1>o _ur<i to"""," .hl,h oholl bo nO"'lnl,od.
by U. 0._,0<. n .• 'Y"'><>l d h 0 l.bol 0< _Uoo wbicll tho ..,_1«
eon roc"'l.lro .. bo,o') 10.. 'ho" $1M. no o~l 0 10 a labol 0' _al ..
w~loh the ..,_10< o.n <OCO'J'l1>... '1<"'0< th.n lIT b"' 1... to,,,
1i0000; t!>o 'flDol al 10 0 1_1 0< nl.. t!>l.t thfl .._lor 000
'"00'l,,1>... boio') ~'"oto< thon $rrT. tl>o .y_l CI7 10 a 1.",,1 .'10h
o.,..not bo lo<:.t~ by .1>0 ...-Ie< at 'ho U ••ho lnot'uo<i"" I •
.._lo<i. ""I... lnotrl><tO<i othfl..!H, an ...-10< .hall ..._ thot
CIT lol>olo .u two hyt.. lOo<J. tlla .yobolo , .r<i d '" I .0<1 H bit
oi~ dJ..pla<_nts ooinulaUd by .1>0 a.._fO,. ~

1.1.1.3 ~ot. tho' tho _nn<! _ ••ot <10, I>or or not
~''" a<l<ko.. 1..<1.0 ono 0< tIKI bytoS, thi> 10 <iatonoiOO<1 t>y t!>o
uttinq ot .1>0 ,to "e<jh'",. .hh to<O.. tho ~'n...nt to< •
dirocU~o or dincti 'Oat toll tho .._lOe to "o""rato one 0< 'oo
byt.' ot '1"00 to< i_hto loa4.. n.o dlnotlY•• p,ooldo<1 .hall all ...
••paUto ..ttl»;. tor tho ooo_l.tor &rid in<!<.< re<jiatou.
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r J.1.1.6 :.bot o_lar .....U ... Ulo <, ~. 0IId chn..._.. dh< ..... I
............. 1.0. ~liIt. _ •• to opocify ~"" byt.o •• OJU> .Ui ...
..'-.... t.- u.. •• l ... ar tM _uM, bp ""lcoJ..d.... 10 .......<0...
...t I>e po.f•..- !>efo.. tl>o bJto Hltetlan tu", pi""'. ~.~.. J-1-J
<loon... tM oad.... td•• bJ ..eh .,.,._ bJ Itlowlnq tM .Uo<:t af tho
<>pUtter ...... _'0. l'llo 001_ ...... 1llIaoo•••.., lIJto -..to
nl.. _ t'" tort.. UI Ulo Mdo< l.o. 'OIU<:Io u.., .-.. 1. _<y. Tbo
~.f tbo __ 10 to< _ ... __ l~bit-""

e&lft.lattOllO. _laoJ _ "J l.M _. ~<l '" .- .... 1.
M, ••1...

_I, 1-)-2 ",. Seloctl"" 4-n....

(>pou"" -.,.....".n !'we> If'" ..... It ra". Iyu ",".,It

U01020:ro. " " " 0< 0< " "I<J0102OJ.O' " " "I»OI020lOi " " "'"JlI1020J04 " " "
1.1.'.' 1.0.""1' loatl.. 1I ... "" .. --... 0< """uut...
..00.1..... l.o. .. _. call 1Ie~, _I......11 .~l" ....
~uU. ""*,,OCW.. <. I. _ >, wllJc:Il ra..:e IIytA (41....,. _I, .""
l>yto l_hlAl at tllr.. "'t.o (long _10'01 odo1L<I..l"'l. 1.0 co.. '
_ .. tNo ~""l"'l -.. I. oct 1..00<1. the .._1.< ,haU 01...­
t!>at 'M .-... 10 ."" b,... ""I... 'M .._10< II aIll, to 60.."';,..
tbe trPO af odlk''''t>g ._ic«l ..., .""".... 10 vll.l.clI <aN t .....
-....1...- .,... .ilt ... 1IHd. __ .....11 !:to t ....._ .ltJlGoJt
..rot Ia ... ..s.snoolll9 _ 10 :0• .-:1~ _. _ ~ t:Io 1Mlt.1.­
.&1000 ~ tbo __• ru _141,

IDA '0l1I3 IDA Itol~lOJ
Oft ~etIll, "'Pi...l_. It Uoo _ _ It _ f.<COd, _
t.bo trpe of _.i"9 bo rm.- t eoo........ t bo ••~•
• b..ll ..._ Utt lift. -.. 10 to bo _. It ... i ....."""I""
_. oot "".... 1m" _ ..1"'1 _ I.. ill /U.< _Mob .~. 00 dl.-:t
p&!JO In<lue<i I>y 1) .nd ••ho.t .<1<1.... h oM<! I. the ....nt><!. t1>o
.._l•••holl .ot_Uo.U, ...t .... t1>o -..... !l]' pedodl"'l tile .,It
..9IIH1.....t IIyt.. wltll ....... io 0_ to nt_ t.be _.... to ....
louqUo _. ... .;tIIL~... -..., ...,. ."P.....I ......&1...tl""
tI>&ll l.&b pi... bor"", u. _ •• U Hlected; tllu, tl>o -...
te.Ltnl... Q&rM:t•• i. _, .- ""'"" bor"", __ ~ _.....t•.
1.l.',' "'- 1 I..a-U polatl .....acte• .-ld bo -'loll .....
&1.......1... to .... I ' it;&! bu).
1.3.'.J &1_ IlIi1<eet -.... U 1.uu.od It t.be _ ...... U.ld or ...
1 1.. li.l<I of ... luttl&tti... bf .0"""rwiiDg tbe <liro<. p&q<t
_ _ •• tM 11I<l'...,. 0<1<1.... i. fOlll>d "y oqoatl bn.tot., dl.-:'
pa!J'l 0<1<1...... wol." t.i. dot...-IIit .<I<I.IIH. are ir.d.l«'e<i b~

I>otit>g .un_ IIy pa t"'H'.
1.3.l.' t!'4 _.1Ildt 01 • 111 It>ttNl;tioa '" opedUo<l II
-=0 bot>k, _ti...U"" _-Uooo _Ii.. 0..... oL tn ab)en byte.
_tlttd.

1.S.t e- U.W--n. .-t Hold oa, "art. _. u- __ ...­
of'&< Uooo _uU"" eodt Hold ... _ ...... Hol<l ,,: 1'''9"'' '-<NOt...
,~.
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TII.t IfIlS'l'£~ OISIGll CPl'TP., IIIC.

I I mCI~fl~2 1 Mi~~l I iii5S~~~ I

3.1 SUek Addr l".

.''''0 io tl>o th. sodo. u.. na<t My 0.. -,ry l""oU"". 000000 to OOHlTT,
T'.••It,,,,th. _uoo of seact. Suck "'laU... aO<l Sud ~lotin 'odlrte,
In<loxe<l o<l<l..ni". ..,,,,...UI alvoy. !>o within tMa ""9'0. !n tilt _loti ...
..:<10. th. Sta<t a<l<l,e" "o'J'O t. 000)00 to 0001F1. Tht foll""'9 opeoo.. OM
a<ldr..ain~ .cdo. will iocr_O< 0< <!ocr_ot tooyond t~i, "'.90 .~" aeco"i,.;
two or UrH byt...

1.1 Oirtet Addr••• io;

1.1.1 rll. Oir.ct Add,..oin; _. n. oftoo ~ae<l to teCO.. ""''''y "'Ii..."
and I"'in'..,. Ttl••n.ctiY. a_e.a 9....nte<l by Ohtet; O,n<t,X ood
0;<0<>. I .<l<l.."i"'l" _a will ..woya too io t~. H,U••~ n'". 000000
to 00'''''. Wl"••n in tho COllloUon a:xlo, tt'A dir"", _ ...Ii". u_ b
OOCOOO to oooorr, ..e.pt fer (Oiroe') .0<1 [Oiroet),Y .<l<lro.lirq -00..
or<l tile rEI jootr~ttion .hieh vill i""r_nt """ 0000" 0< OOOOrr itt'O
eM suck &r".
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TltIlIlInPjIllU'G11 CZWRJt. 'IOC. W65<;112

'.1.1 _ ill tile ~.l.l."" oad DII 10 ""lIt eq'JIlI to ''''', tile 01-.
_ •.taII ,_ 10 _0 CC[lllPl', _ t ... (1'1...... 1 _ [01-.]"_.riat __ tile PI" to.ot"."U"" ~lUctI ~Ul i.c<:~_ r....
ocan. 0'~ 1_ tile ..... 101., _.

'.1.1 _ J.a tile ~.u- _ ..., gL Ia __I to ....., tile 01-=t_riat ,_ 10 _ to DOITn'.

'.1 Aboo1•• 1__.....

""" 101>001"'.~ __o.UIf -. U1I _ •• --.. dot... -..1"'" tile
<lI.-. _'bI <_. _ .nco: _ WUCU2 _.bt U"'l'I ill 0000 to
1Tn'. !~ I.... _ n"D _, .-It ill • OlIn dn. t........ ......, uolDi tI&e
.UCfl1 0' ft5Clll. 1. ",,"u..t, ~.... :,. PI,. UfT'ltl ., rulllt 1<0
U'I.oon ....... <tIUq tile lfUClI12.

I .• _- I.,..t

1 .•. 1 UOWl'- .Ilo<l1.4 M !Iotd I ... lo' • "",dod ""~ ~o ••coe<l """ cy<ol". Aloo.
if UOWl" 10 IIotd I ... "'<Iav tllo lbo.t ,"~.'<\IPt _1>00. UIoO _ ..
loto• .".,. ~Ul l>O abo"M. It II "'" 10 abo.t UIoO _,.
10''''''''', flIo UOKT- l.to~",1 h ••~ II 01..,04 <hI.l"9 tlt<o • ..,.,nd Oyol.
01 .he Abo<l 1.',«""" A....U"'l "'" UOIt'l- 1",,"" .Ito, tl.. loll ... I"'l
1.",l><tlon eyel" 0111 0.010 <O\Ihl.. , .0 l>O OOC>dI.t1od,
'.1.1.1 "'04-~ft-W<l'" """"'00' 'tllo' -.tt104 U AJOl\T- 10
•••<ltd .nor • 0I0<I1Iy Oyol•.
•.•. 1.1 IITI, ••"""......ta.." _tiM If UOOlT- II ....<ltd ,,110'
<yel. 1.
'.t.1.3 1llQ-. IIU-, _- 1ft. cao, __- h ntd .n..
<;yel. I. PM..., DU ~UI I>...- 00 [~.tl ... _l ~lIl ~

DO (..tift _l •
•• t.J !llo M>on- Lo....n>pt. 110. _ d.oIop>td lot ri<loal _.., OY"_' rOt.M. __.••~ _'.- .y ....... _,,1<01:1• ..,.1:1.•• _ 10

tI&e -.. .-.lUau.

_ 90A or Y1'A oro Ill", ......bt .U ",ito "",I••• tIM Wih.., ..... h t.l..,.•
••h4. _ aDd .1. ~d __ to ....ill, t.ll -, c;y<1... _" UOt
_ 90A boOo I.... t.ot.l.6 _ •• _ ... _ ..,0<1. ....,.,.
aDd coo.16 .100 "'" uoo116. !!1l" will "'" _ .... I"" loyt"
ad4I.l.. 001,. '"'" <yel. _ oo1y 1... loyt. ad4IU............ 10 • optloca.l
qocl. to. 1.........1.........Iell ...., -.,. _ t1Ia 1-. ""'llata< .....01... of •
~j.... TId.. optl_1 eyel. _ ........"" eyel" 10' tl>a Sto," \.ao~n'etl_.

"u I..t tio.. oolot t~" H'bl~ In"'. Ra,I.u, _0., ••6 .~""...._lr, <i... lft..""",l.oA _ "'1.09 ,- o~ U-blt II... ....,lota< _ •.

'.f "WI" 1[, II., II. an<! II' 010_ Sy"_
YOA .,..<\ VPI, ,h",,16 .« ... 0"" 10 _lily '_••M. <hid", dh__uU.., Of!

/opllla ,ytt_. COIl,"lt ,Oil< "1'1'1" .-p.".."tlU." to. h'<!w'<OI00I~.""

OOClti,"nt1o•• ,

MUCII 1"0 ..



t.l ,.,... OponU- _ Ill'!' La ...1.1_ I.0Io

_ ~ La _. Uoo D 1a 10014 b U. <lo.. tr.,.",., (J ••.• KU
U9"I. '"" _ -. utaraal t,_t lotdo -'-ld latcboll. __
PKI~ .lock Ot _ 10 I"".

1.1 >l/lo..'P<lt

n.o >1/1 "'P<I' rofl.... tloo nlid of tho K &lid 1 ~1'" of 'Mo ~<o<:•••or lO.t""
~..... r... lID, SIP.<IIl PU 1•••rIOCt1<>:11. _, __ .bo ...t. of .bo " .I>cl
1 ~Itl. 1IOt. t.l>O' tbo .,• .....,..t 10 iJrtlH.<l clIltiDg .bo botrott.loo Cftll
lol1ow11>9 Sill' atId Pil ~too .....,.,.ioo. ~ ty<:1. U ..- "' <"*
op:OclIl r Cycl. of l.!lo """ l.ao=100..

1.1.1 It ol>ou.ld bo _eel tJoot .u .-.. f-.n1"" 1a •.u ...,.. of .....u ...
_ • ..- 1Aot.no=tiODO 0Ild -. _ or. 10"- f<ll< W!C131
11-~1 • .-.q _ .to U fOte tal for UN lIli5CI12. _
(011",,10'1 J..o 0 U" of 1 'noctiODO __toul"9 ...,.••b1to. •••
,<latU, ht._ rOt IUCU2 ~.o:

JSl.' J:l:L'ldl'ldl •y; JIIP d;JXL;d. oJ,.
1.1.1 rho foU""I"'1 lnot=""'" My "" ••"" 11th t!>o 'HCIl2 ._ ,1>0"'" •

Ion), Ildd.<••• II no< OUltlpl...eel _ tbo ~u """
_;PIlI:PU

I.I.J l'lII foU""q UIOtno=ti.oM ..... -iWt""- ... to __1..1",,_:
'.'.J.I l'lII _..., SlIP h ......u_ ..- ~., tIIo II 0<lil. bit. _
1& tIIo r-l.t1.__. :1 ...11 _ tbo ,,_ I Uu ..Ill o.J...,.. bo 101'" ""'
U..I. II.'.'.J.! _ J..o tho r-l.UOlO _, tbo 1M' _ ..... 1MUWtU.... _ t:bo
1 _ , ~ "",,Ut..-. tor .... -rr _. kilO....... 1M' __
l.oItno=tiODO .... oolJ .... dI.. vitlLla ...... -.coy ,_ IIOOD t-"'"
aoolIl to lIClrr (110..1"",1.. aoolI) for tbo "'5Cl12. _ OCOll to 00"' for
...... "'5Cl12.

1.10 '<IIll.... Ju-p.

_ JlII' 111 Ol><l JIlL 111
.cl4r..01"l1, ""II..... 1•••1
acl4r... t.rol...

i ... rI>tt1..... _ U"', 4>r..< ...... tor
..., .:so ('.'1 _ .... Pr09r.. aoolI lor

__ ...1td1.!"" f t.bo NU... _ t ..... ~.1", _ • .". • _ " to!.. of
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