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..r5,-r,or*1:i f1 -.-! cl./,.' \t li .t:lju, J S'/ k *-r' rf # L ,St*J,r, ,l ,furtt,. J,-l .80286

(di*J ci-1.r -rlS.r-a ALtl) t5,-lF 1.rrJi.r,a) o.r-ic^Lit* ,:JLJ, f, .l ,rg-c.JLr: ,,.l rK-i.rtr; .ll
,ro.r-;ri slr,',r, b *LiL ,:x! JA f b ; rlb ,ris lY orl.: ,131;f s.*r f Y g1+'$ f)1ls.r, J,-l .80386

.r;S.f J* o.r-1.:liit* c.JL 1: t' J d+ c-JL.;: g,r ..rs

orl: ol51j3 a,LL ,gl-^; ynls ,r,a'.. o- Jl :11: cl* Yy o:ls 
'131J6 1.# yy .gl+'U f.-:,;l:y J,l .80486

.t:S.l k.r": cliL" ,:lL ; ,jii- c,J|-.;s 3 cul a$ uA) cr,! ,gt"rr*tG .gly 1,(.t1lr &\?
sli.1.:rL .f5* r,r )5 )rL't ci. ;l .;:o -9 :11: .r+ ?f olSlJS 3..*r YY 6t+F .rKJ1l:.,, J,[.80586
(6X86) JJ f*l (.uiL n:-:b 6 rr t;l1;,-t:l.r.el n5rr5.rLll .p: ,1l .1 b l*-i lU J:-t).J:t- lFt

c ."tr ,Jt -& )1":l ,-Ps Jl'l rtlyc t .c.-l a*51: ,5r::.1 siJ+ orb ol3.;j3 j t+l+ *.prt 9 fJ;l;r, y-l
.ltri<q 

" 
f: r.rl4 4LiL c5,. f,:;l>"i/-l 4L r) .r.ir/ rL.-t ,e! 6olti- .t:j),.5t J"r:, ,Jl+ 4!nL c<,-

"r-13 .,'*ul o-u.r ,*i; ,:;..t 3: ^1 ;iJrb )a ;l faj:1 rr:ul or.i oe*-\ \-y JK.i .,1r lS1jJa:L,o

6k', ,i J,l:u--lfil r-13.-r-iL,r"BIU;l ;iL;:;:\1j;utdlrl EU 4'$J.IS)S\1,t-lj jo)-l

.r.;l: c.a Pf

r' t otlsK h'.ls J>l9: (t ).r*!*l .r- g

2. BIU



s")L.t d;trtj+{.t5 sj+dl Ot{j, s+rJ .-Ut

6,lfl ).hb 1g,-Ll 6t{:*i;,1 .c.. .l rrt,^ 6rl.r-'J(CU) {5-r-l; J (ALU) 
"iL- 

t-'.1 J j\-;
..t:lori frl, &:;t, .la c.rtJ-r; c;!y-r

BIU .riLLr- ,Flrl*, vit-.o 1$-l-6t+tr J.6Ji-f 4:J.r-13 c.ry-.r. AIU J-, g--W
gl+F; r5r. J,5,.tSu. JLJI sil- 6Jr - 65rJ 6t9t*-r J.liiL EU q l.r orb r53lar62j3

lnternal Memory

.$5,r. Jj:5 b r.liL,Slr-rri 8'
ar !rtlj-.r BIU;l ,g,J--t S--r.
gteal lr--, r.r-!Lr-.f-l!.' -:
rlb 1p rLiL- tr e.br1 ,5$-J!;-.:
.,1r rLiL-;t! trJJt;1*, +U BIU

rr r5.t-r: tt;. ,ja:Jb*t,-b,5--
;,1 .u3l,i:, fJ;l:rali I ri*r.ojtsl

;4 e) b r;L,r. 1.:ti ! BIU Jyal
o:y*j,r-51; lJ bJ*JlJt*) ;F.,t
6t 1LrptS*5 )l jL- o.11,.-r ri.;3L

..r-lL ,rt"i pt
dt.r :-b c f.l tiEU rBIU qfl
i1J.; 1S c<,- BIU 011,.--r ..r:5,r" .f.-c

{ srl.y-: x.jtJ BIU Jt .,:".tnU;l
,CIJ)J ol3!-, .<,. l-i r.Lil- .;': l,eo:|.:

.r:'s- .tJi 5,:inu J.)Lt .*.1-
jl lJ u::JtJ,S[+ULJ-, EU O++-.o

€U Ereculitr Unl BIU gus lnlerlace Und

.f(rK tr1, .r-\9 5 \,-J r-\5 \ - \ $.i
..t;5,J- {tl4- BIU Fl.1r:-:. ; r

,-l^Jt y-, c*- 6,lral Jt- .1.: EU +{.bL ..ulr.r CtV eVl.tlE ptr.f-r e ,].Jlr*, d,,;YI.,
*r- J $ls.19ti,'l dl-j 4 Jr l.ral li u,lSlJ ;,l .$Su. u^l5lJ +LiL;l lt Al+.p5.rr-r BIU r; .l

.-qt,r. ;l;il .ti;b,
4 e\*l Jp-(,'6t- u S$lrglec-rn tK- tJb b l[ n s;b ,-a..at- 80486;l.r-,51rrfu,1:y

.c.*t .5r_ U; )t J+ rF,
Js,r.. fr.i b;l;l ;l ,5ll: .l [, 

'#i ,Fl"r rl l.r.1.p, 4 rfu;trrl { r5*:*l d.lt }tl Jl.lt b
.:11:6hL," \Y .:Uleri Jl.Lr b.,t;u:.L 4lJ l-r* 14b 6l,J-r" 6i Jl..r.r L;;l*l

..r:-r: gtdl 6)l-r cttte q l.r ,SrL.j .rl.1pr L's;L.r.2:ti ! t4i o.Ll J,.l
tSc ,F t^diiL )l p--*,gl+li-1[. rhti.,rlq [rri:;l:y ri-ldi.r.: ^,.lLlrL..hbr, JS.:- c<,-

gl-*l1r 6;-L.r c.+ti .:ir+-f rf.!.;by ,, Jg ;r-l p elt.rjL "li::, .r!.;,.: .-1,,.* ,St , q! .l

:.:-l rl5 )et a,tr'-.J.U ,S 11'': uful;ot
.$Ji L-?l .r,-t-i g.r*l 6Lr.i;lr; ,gla.S )-ly rcJ.a :l Jt-:0,1 ,L .lJ q rr;L.! t+ .+ ,r+ (\

.t;-ie r+f 6:1.r,,;

tA

ALU: AilTmoIr

-alg !99,_c _u'.1!
CU Cotrol Unil

r,"rrG;;

3- Singlc - stage pipline



\q jtgt ca* rr-t ar+S31r

;fe)"U t, clt p:;- JrL';l .[L; 15.Lro:l:tr!.f J*LJ (Y

.t_*e or!r' .l .rl.r".it rs-h CVI dl.r: Jlt ).4b Jt ,PV )l ,S,e-b 6L+l (f

,,l;>l, &!1,'
,Jl;lf Ui deil, J @AM) ./tU ,tPt I d;ib r;b rjr; ss;)61r;3-t51r diiL 1r l:
.>js ,g,srit. r"a-,;,, ,gt- u"rt:t 4 ,lK, Jr i/-lJl+ t;u. ;Vi O jl .*'j t ..Lil- gk;l-li ..r-li.r (ROM)

JJI 690K 4lilt- .- {Ut<. ,.,Jll .r, Jr:,rr rJtl t, 8O36 g, 6b;1-5;l ,F_;j .lJl 4-:ij d,- \ -r JS'i
.r.:-l o$ f!.:[i:-l g;lra 15..:-l r_! RAM

-qcart Address Purpose

llex
P00c0

Dec
960K

758K C0000

640K A0000

zero 00000

|Jrut a.lt \,>

"iJt :, iEit'

J\,r\ diiu 
^,:n 

\-t Jfu

o,.r-;1.; sl;,r, b t-ie oe*.;i,.1,"tSgb;l rSrrJr:L,r c-l {Lit- l.-lt 4 J.t"i ROM .ROM

;t (BIOS) rfrJr I 6t-ttt f.r--1:, qq ROM ..',:,- ::r.i .hU -tt .r-l .pls 1: [-ro:1.: 3 .r!1i: \) '-r.
.:.lrcr.rl4 c.;- c(-rr ..r5lr::SruL 6Jf | ,1tsts gt^tlil 6ltKir t>aa 1 $u. ;Viletf ;rti
,istf ,|'ucrL;.l.: ,.irr- s-i $jL r;5,r. JiS\ t*S .bt gli '--J.,t;UilOOf ,s"2:i lt 6ROM

;t+t .,ibt 6tg-' ROM #e ,Jut: i.*S ,?s.cfur;tS:j- -'l-rf.,tr -r 46 elt 6,leLz 6,rAt

.S,l St$tL.RAM ,5.1.1 ,1 .(--r 6ss )l lt tr eV g:-*r I .rr:.-rr
RAM .r-1.: Grl.f "aU 

l-Lil- lt r.tic-l ,:s r5:2b sS ,1RAM t !r,-r ,.,i-UJ ,5i.RAM

yr.,1t-5tr:r5 .i.re ! -<+t+.,i;t ..r-tr.f o,pt )t +,Ea 6lral I ,:.ir, *LiL ,J! 6215,^io t>aa

l: .:r- orh;-l uby j Lro:l.r 6Jl.r1K'; c.g .91..;61.r- ,r-1l; UiL.ll .l-! :.1.1r,. ;- ;l RAM ol,o]-bl

,tKit ..xsn.f.rliJtlr nanU 6j, t l: ,!V fi..i." jl ui*i ROM 6jlsloll Jlu il,t.-J.6 ,Fu j-,,,,S

RAMlrLjr-.[r1 .-!iLJo.:[p'.1 ai;l RAM cSlsJ.u!t,f.'t.rfitr$t,sil;^,.rlJ-r3$l c.s r+lr;,r,

)l +lie..n: gL.; uErl;its..l.Sr. :t-.1 c(-.r ! -4tt ,,L.U t^).a 631 ,, .r.Jr!r-l , tyJ,u.lral
.(r!j r,b- 6il -,4./-ijt{ c,s ,!l;) .+L; ,grhf.rtr RAIVI ,5.1.1 -r,lt e-&-t r.t;y b .r-rl;-1 ,-r.*-

.Jl5,r, o:L;'..1 &V ,1.* esV )l RAM dll Aent

rJbil- 
-,1s 

laosls ,rl.l--2si
lr\f\Or.rritL.r.rL;.rrl.:-rtlL;;l +L^l ,r.rrb,.:a!qt?4 r;;li,g-fL;,,g$.r. r9l-$-:;l:1
trc+li-lr;f.Lir.r.cyl .r.lbjbsJ5,JtU.lil-'.:-.tiYC 8+-l0529Hoi.r;;L!cfL*JrL,+.rriJi.,,

;"^ bdr" "".a.. -*
192K memory expansion
area (ROMI

128K video display
area (RAfi)

5{oK memory (RAM)



s-f.n drt.|t!rt{.iJ sl.Fdl Otrl , ..r+i ...Ut l.
! .:tr ..t:5"r oF tiS*,*,-lr .*j C nJiiL 2: I Lro:l: rgi-a- .cul 29 ,uS ");rt 

t J 05 n:* djjJl
4.i .!Li jl l)0529H f;;l>"};. .rr,.r ,-"i! jlLi ,,.1ri.1r ,** .rj.,t ! *-lr : g^S u".2ri 1, ;S J:tt

:r;,t.r.Jj JS-: $-7613 J7672 o)1.\ L, nliL ,sW:ri (o,"t_ ts^:;tr, .r,;
ot;t u"iSv,:"-q l*;J C .Jhi;.1: ! 6s.r-o 6Lao.rl.: ^S 6f-:11:y
fJ;l:r,,-/l .rnr.r lt+l d"t-l db r., 1.., .rl-cy!l .y'jlsy ...r5"r

Jru t J JlS.,. d-JS- ! t*+! ..rlr..r, "ul.f"f a.LiL;l ! otc>\ll
.;J"r c.,t!-; C,-.t q ft .Se ,r;i0529 J+ l+F ), ?o
J e-y -Lr.r ,' { I I :'o;n , .1 f-:lta,.f-b 1:.;t5sy-

..r*:L c*il: ,jK'l Ji )l J,-! Jr*l 6La.Lr,.r,-b; Jl5-:l

.liil-tt
xtz u".s:i xtz u"rri

;Jr:;rl ,'*t S..i d.:jrl .:,_L

,-|.j Jl=- 1.: ..:f-.i .pl-r olU-' r.ti.r[*g-" J olii; c.*.r, 4 ,yfi Cxi {l', A*l ddJjd"LJ dl
..:*l 05 )lJi. J673 aQj;a,. JZ9 )lJi. J67Z ua:i oL-y*

La.:i"o(rJ ,.aJ.r.;JT
Ur- r.jli ,'., , 

"1.,8 
\t J 454Jai1- )l ,-r.ri t G4,.il-tUlr,4:-r.;l +Sc-t ,glq-L c-*- .<,-

c..rL 64K b r:-l ;rS* ,r+i- cJL y j tr$ .st; a,triiL ,l .r.t- J^ rl sl;,r, c.:^<- &- q -St .r-iC
,r^r-.,.ri 6lJ .J*i! ol3J: sl;;,r, t"d,.fu :lJ*; ..-*l a-Er, 6lr-1,:.e+ pjY ,JLA| -u,jLi b J: .r-lr

.f+, J*a,' ll ^Ly.-r" ci-<- .rl..i 1.: :.1-3, U,,Jri c,- .lils. o.V *b<- S-
.<:-t c,;K- j osls t:,;.,9*- Jt.L.(.- :;l .uzLe ,Lrl c.uJ1- +-

s8*
.Hl U-! 1r lr-l ;f,ti,-l-*llr.r-,, ;rr !r-r -!"rlr-l c*6a ;*-t .stdJbi-, 611-..rS.:-.(-
,r.n.r--.,ri l) c^\g-;r-l CS ota' .')Fe s-p n by 6lral 6111 JK J q J,f,c --:,- 3 .r1l: llrj c.il-

.r.it"; i-J., JSc,J-<- Li- jl .r+i col,r, 1s {t? .r.l! 64K;l .; r* L: .rf a,_-[ ft .5,_,

osls c,;K*
.*.3* ;,-l DS .rLi .r:-l n-.by jt* :tr, ,StS ,flt.l c"rl-i .o$ . irF 6Laorb g;jL Lro:b .:;<-

..fS,r, ,ra.f-.,1ri 1.,1

rii,, c&(-
c.g ,..Ly r,; -f tgl-t s J.U ,*-*- ..i c-l;t c..6a c"br, 6111 .c.;5;t 6la-1:i 6 jV ri.! rosL dLr a,

..r..!U,"SS c.J*<-.ll cr$..r-!.f Jsl ul:a q c^S;t

bc.ifu;.r.
.* tF.rlJ CS .DS .SS ,r(if ,51-i \-f ;$-! .r:-t cil_ (!F .,yi J.U c,,^fu .rF 4
.>t{ .i- ( r:',..:6g o:ts JLl; S u*; r Lr/ t^..;3-.1 $f.j) S.r Jl* !.rf .l osl.: .c-:,.rLac;K
t-tzt .fV 6laoslii.l U GS .FS j)Li J 80336 6br(:;l:y 1: I (r,:ul sil-l $.<-) ES F, crl-

.rill:



YI Jl'l cAr {rrrt At{*&r

ss l-t1os:- Stacl g€gm{rnt

ot l-lo-u:t- 0ala Sogmont
CS I Address

c;.1.9t1!t Code Segm€nl

c.:l- ri- .J-i .iJ)Li 6rrbb
t' -* d;Ui .itJrr! ;r, .;t +f c.,-t .st..rb
.o-b ..r-ilr.r f:-.i J,,tJ \ p r.rr y j ,.r"1ri
038EH ,,rJt 3t r5.r-r*(, Ji;;: ! 6tort.r

y-r-i cr)t- a-r J.! dJ? ;*s" )lil .LtV
;;yurtt-t L e-.1 .-i,.' .1.;..,>,.rJr

.q Frr ylor.3i q 6jb d.r*iJrli 2r

'L-: ;r 038EH JS ..03880H dr-itjtr_.,

,lic-! r.r* .1) 6 g-fo ! ,l.r *iJ
trl .i $q lj) ,jl-j.4 .1 r;b r5.1 gr:l.r.rr

,rrgr2ti;pU
rEib 1r r.qr

diil'>

Vu Jtrcj3- \-t }(l
.ft^r.r i,tii O38E t01 J<-

bc;l- s lt
rc..'.n ( .r-r ,rl-lr J-ly .rlr{+rl 1: c.r.l . Ur ,ytr't.i,- li JiiL Ct*J -r;L. .,br1 4 .pr,
ctlr#.rl irrl:rt*(fOOfOb0;l)r/Krh.a.'FFFFHU'0000H ;t sty',r.,A\, \Lit d,.r.,t:;b,:- it

;r tJlSr f \ r+lt ,9,1r, .tjs1l; P00Y0 r:*il 1r L.t* , - ;i Jt :1 r:, :l .rr ,:..! c,.1J).r:00 r:, il tr
.t.,je r:** b r:,*il rh,i.3 c;3- .rl-l 1.: c;.(- nrJt 3t .#; -furlrtoc;-<-

up-," -'l orb cJL 62si gpvDS .rl..i .s--J.,l ;uiorsrorr ,.ltf-;r c;3- ot ! d-q.r..( .,li .1r

.t:-.1 c;-K- .f-l: 2: m32H r:*il r5.rlr, 
1L.1t 

t, ;tS, JJ-, c{ J 03SB[0]

03880H c,;3 r,.;ri 32 L*l
.:.i,-t {qL. Al .r.ll!) &l Ja-i ,SU39L2H,lEiL .*;- dK .r-t :l*

03SE0H :DS uJ- r,lri+0032H :..-it
@ i ui.i> u"2:l

o.1l.ul 1r ts-.'J.e;Ui^tlit-jt ,:ltrr;l r,5..r-!..r,3d/-s",J.t-r,-*.1 i.,S-ubr1 d.q:5qy
.-u*.!t dijrl,i,-*t iSd dJ -f .r I $.1[i:.

,rl.r.";.I 4)
f.lt.rllit rr.r-lri614l/ srCcrlr'-l rrar.l ,gtr;1-KJ.-,i.t J--l -iL- 6lr.r(;;by

.s)L,l
;l .urlif,r- 1L:;11: b c"*r \t J ri:..r ,*.\? 8036/803S r*l;t1 6l4t.i.SO85/SOSSrr.r-;rl
r:*,'.:t.rtq (.ryU 6U1. \. \\? t.f:*a- J,,ti) ,yc )6.iftrq ), )t c;K-.i. r,.,ril,(.rt+i
,P. Jl .S,t d,usri b ,litr t, 1,048,560 b FFItr tOlH JL .rr-,; $-S .b y tz-t ,i,.o *J-*.tr
!t-J)Jr jtrl .>r\,'.-'' Jr 0 **r tt*t c":td .p .+5.1,_+ sd-rr.r: 1111 r, 1.2 F oryL! 6t .- p.; y' .Jj-.1,


