in

wtel’s MICTCErecesser “or feqinners - The 3EE

2.5.1 General Structure of the i385

The 586 2isy follows the zenesal smucice of odher TUCTOProcessOrs. as shown in Figure 13
Besices the contol urut it has several registers. Adiitonaily, severaj regiswers for memory

qunagement are availavie which are, however, imperiant oniv in protected mode. Figure 1.2
shows all the implemented -egisiess.

r InstructionvSiack Pointer EFLAG Register
n 16 1% 3 b3 16 15 2
P P ¥ EFLAG: : Fiag 3
ESP. : sA ’
General-Purpose Registers Segment ‘Registers
b i8 8 3 e 9
EAX Ap Al 1 s 3
E3X 8= 8L §8 [
ECX . CH SL 3 por
EDX oH oL Es - 1
ESI! St F3 1
EDI, o 3 Gs i
ESP_: ap .
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gﬂmry Managgn;‘em Regrsiers - 0 & i
TR !_TSS Seiecor | 7SS Hase Acoress ! TSS Ume
LDTR [ (DT Sewcor | LT Basa Acorass [ LOT umt

LHELL e

e 1=y T Sase Adcress i 10T Umit |
- GDTA.: *  GOT Bass Acgress
Cantol Registens : Oebug Aegisters o
el 4 & = AL L] L] .
cra () ; oR7{ i
CR2| i y . Ors! i '
CR1i - CAs. i
CRo: CR4 . :
DA | ;
Test Fegisiers ‘ CR2i i
A - B —3 DR1i : :
] B B S
TH? : : DAD i : - !
TAG : . . i
_ ) ; i

Figwre 25 385 PrOCESSOr reqisiers. TNE Qeneri-Tursuse regiiers Of the (386 are 32 hils prde. ut can uiso be scirssed
& 164t or Joui registers. Additionaily. there are 5tz segrront reyISIErs and an instruction pointer, whick uidresses
e instrucsion 1 be execured aexi, s wll as 3 fleg reguser storing the current srocousor status lags and vorwous
Mol end text registers. '
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L Vi Virual 8086 Mode _JI

Frgure 1.8: Thae EFlaps of the 386, The :136 micreorocessor comzrises several fags which indicate the ru.ul' o the
PTETIOUS ODETAtion OF the curvem: Frocssse - zazus. With the new IDETREON modes f the 586, the number of q;.:, ay
d . el

aisq incressed compared 1o the 3086, 9\ %
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AX

BX

CX

DX

SI

DI

SP

BP

15

87

AH

Al

15

87

BH

BL

15

87

CH

CL

15

87

DH

DL

15

15

15

15
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€S

DS

ES

3§

IP

FLAGS

15

5

15

15

15

15
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(72%3 mo¥prbox nma) noawm 3R Y913 KD qvvRy 386-41 73w

31 16 15 0
EAX AH AL
<——=-= AX —————~- >
31 16 15 0
EBX BH BL
S BX -==--—- >
31 16 15 0
ECX CH CL
<= X ———-——- >
31 16 15 0
EDX DH DL
- DX —-—-———- >
31 | 0
ESI SI
31 0
EDI DI
31 0
ESP SP
31 0
EBP BP
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CS

DS

ES

SS

FS

GS

EIP

EFLAGS

15

15

15

15

15

15
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IP

31

FLAGS
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,D7vIvYBs -

.ovoayn v (shgeirin g fo By

DN tE DRAIR

. (@7 pn 9¥pn2 *nonenmw *BD) VI¥eab nxan 77psh poyhasm -

L(NRT XT3 7)) 11951 cnow v ondbnnm -

.CPU-11 5w (oyvwo) asn navmw -
»39233n%  DYtIve BYAIR DA (XB6 Ywavka PRy 286) oemphn bUvaIvHa -
.93 nyoayea ov-Debugger winswy  Multitasking , 1199t 2av3 ,maan

LTI IR 199R ovRwIIY ontnl RO 1IMaK

x86 buisxn »7ayma CPU-11 »93iR

8086-31 nempr  *p>  2¥mE DX IRNI :RAT PR vBY 129y DMIPR 3972 WD, KD
.ToeRY 386-% 93yma 13nwn 059377 XSS ARAIY (VWD 7 A°T 2¥H0 Ow)
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.B*7387 Y713y ov-bus-a Y113 nvnonr .(B'ha 2) vea 16 Taym nvn 8086-n
(OYONR DOTAYM® ONAR %Y Tam vTw 73on v 8086-71 bw oriaxy
DSTIT 0w @YIAIR CI® QW 1UR @Y nav3vEAR nisish vy CPU-2 qaar bab
N13I307s wRM an3 i 07 (B%15 ®Y OR) DYIAIRT 2373 wIBCWR L TIPDNT nena
L1hy

:v°a 16 57932 73R 14 30 8086-2

.FLAGS-2 AX, BX, CX, DX, SI, DI, BP, SP, CS, DS, SS, ES, IP

General Purpose or Data Registers o»'bYs p 93k

LTaven Sw pvobbon avaaaxnt on AX, BX, CX, DX, SI, DI, BP, SP o =3ixn

Py 23 .nycms nabavpy @ roTm oAk 1'vm on AX, DX ovmaaRb
ni% vomm  pom ,8086-3 . (AR TIVW IRM NYI0pR TI1%3) On2 P ovxann onbe
7207 JDYINNT BY93IR3 WwrRn AX-2 na paenm (ADD, SUB O amn)  navusneaxn
Data-n o'myo® ®xp3 DX-7 . (72737) Accumulator-n o>mybb RIpPI XA DRY
.Register

nionrnra? 71wpn ¥52 oranin grTvpen we DI-y LBX, BP, SI, SP ov7aRY
1191y

LTomna TY DAYNI LNYI0ANT wIntn? P337m 7ven bysd 13vh BP-1 SP-2 wimwn

n17IPDA 2992 ovtoRt  Brwatpd wewb nbasvn BP ,BX, SI, DI oviax® ¢
(Base Registers p*x9pin) BX ,BP astm 1v2 oPyan w» . 11997%  naonnam
.377p2 nxY A9 . (Index Registers a»xapan) SI, DI asrm pvab

XIT 9T m3COM .TIIONR NYTIPDR Poma atan bw natm Tvpen wr CX 39D
.Count Register-n x7p3

-5 pepbnns AX, BX, CX, DX 073187 ,7°n> nva 5y nibiyp wer® nan by

snaymwst pban AL-3 anys snaymwnn ponn ar AH wkd LAX = (AH, AL) Ywmb .2
ongy "33 B0v9aIx oo AL-9 AH 39oxo bn abBn braaIR R¥M3 wancwn .nane
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sounb

MOV AH,23
MOV AL,55
ADD AH,AL
X AL-2 *73°w noasn AX-% mpi) q39R 11K AL-w misw? 1R DRY Dy N0

AX nr ooy mawn AH

19705
15 0
Accumulator AX: AH AL
Base BX: BH BL
Count CX: CH CL
Data DX: DH DL

8 @*31a Rk 112 IR P2 naRaY v - ©wora 16 1%hn orasaRam Tk Yo 2"no
073

- hRishRl- I =RisF Rl ¢

25277 3Ry IP 92987 ,DWInadn vIax an 8086 9avyna osantmn DYIAIRA
.FLAGS

. 71757 *now naTANY 0UWnmenm O°BINADT IR

.¥1%%3% nR3T 77pEN nyeapt wawn IP qaamn

.CPU-77 pwvo natan® wnwn 0 231 IR

Segment Reqgisters D pimabia 933K

APANT NTYRI ¥IapY  iDAR MILEY pY o QwHUmY 03RO 0T0INADT YTAIR
STORTI MRS 1IN3T NTHRaY LINADT AR 1IN wADS PR L 11731 vnowb nvred

IR *"Y nyaxaen 1i03T nTapab nebmy Matm o (IM9t? ntontnn 23 8086-3
TAIN IDIN L TEBA BYH N3ADIY VT TIIXI AOYI 13T IR 7000 . RINAD T2
T gINm TR IvY L 197572 NUBI%I0IR - YT NaNad Oana 131V vanaoh
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.0INADA AIRY N9TAT naIns% nronT navnD RW ,T071

.CS, DS, S§S, ES-n on 8086-71 Sv wamion *73R

JT3W TPER WY LIBAD R Y3 My yaxasn 1ot nwow Y3 Sw o teponn

CS - Code Segment
DS - Data Segment
S§S - Stack Segment
ES

LN a03nn bw onavonn DITIPD VINID
LITD vandD

.N>30nm VINID
01 ¥1em vIPAR? Y9y T3

Extra Segment

by o°%yip x5 (ADD, SUB 1m3) @°b%5 bonaiR®  ovomemi ma1om1 MITpd 399
PR m3°N0 ,-» ARCTp Yw MITIPD P DUUYID DULINADT YIANRY  .DTLIBADIT YK
LRBAYT? L 71921An IR L, 16 0°9YOR DYIAIRA INRD 2IKA

ADD DS,3 <==== 117> 927 1%
MOV DS,AX <==== w+ 01

MOV AX,DS <==== w> nr

MOV DS,Varl <==== 1 a7

.7 nRT3w naacon DS, SS, ES oraaaxmm anae P23 €S arn

LIP 93989 ,CS wimao 35 3110 "y vap1 8086 Tavyma yixta? axIn 971pDn
93 yi¥va mr2 otvome g oxaa CS:IP avmoasts (CS:IP nxt 1rexh avm
LTTRD

:*2am0R NTIpD D3 ¥yoan XD XM (3w L ART YW omwn RY ow xan IP nuveb
NP KD VWD NI NITIPDA

MOV AX,IP <==== 7712 927 1'%
MOV IP,AX <==== 7112 927 1'X
ADD IP,3 <==== R5w RI2"
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Y3937 T 1UR L,DBERA (¥nYY yaxeab nxan TP Y13°w nvoawn MOV IP, 7w
LADD X MOV 7033 77pB "y NRT WBHRD
.(JMP, CALL, INT,..) #9p2 py33pe *"v 7 niwb wox IP nx
nwy% WweR R NINIT NY3on

MOV CS,AX <==== 117> 727 1R
NXT NnIYS
MOV AX,CS <==== w> nr

T¥0ANADI DrwRNwn nnb

nIvMTNn? 11921 NYonenT PO IDIR UOST + DULINIDR AR Yw mdoT
1mp mwye® anr (11797 cnmow Pw abnnm) nrcei®Ivar nbann niTipa nron
29py  1eIRA onrRn® T 13v we invaoan wmeb 13°X132 1Y wew avya W
(XT3 TPV NTIOD BIIA TIVY NITITRIND LBTIMWM) 117972 DAWTI0n NTIpal
NI2IND ATIRD YUIMOR IR NTXTERPN BT NYIZ 02957 K2 INIK LTI T¥n YR
119213 N2INOT . 117317 NYISINT DR DAY RO APYEAN NDIYR .Rv3dnn (yun
INIRI G¥TIIBA 117517 Ao bY yapn abypan nN37vn 'Y nYIoana pnvan 1v oK
NILTWY NODIN KPR 11731 ond L, Pen®) nbyonn noavs Sw waneea cabn 3T Ly
N*1307 DT 1AW awnma aPyban h3ays Swovpexbon dyvvomt |, (PR nTi3avn
M1 L (959 37 ,nosTs ,CD-ROM ,+25wm 231012 naisin avipnim ox Hwund)
MMIR DD 3wms IR PY N03030 anaR bW DY DIZTN YPCBR Dnwnb owy
nNxX NY3on nasyv bwnb amo Lnonvnt Sw pivwea 3w bn oxk abyon naavn
,Tovnb | (Pwn® doskey nrisann ,D0S-2a 9% bR 7MY Y2%) OW TMARYTY 117912
noIYym  DAD BYTIY TUBh DYCT DUIWARTIY TT23YIM NINPWRn DnX KU 3T 1Ovan
.oyon

172 ¥93pY 002150 R2 IR 1IMAR tLAWD T RITOITH AvIn Bw 11anen
12 vamx Sar X owa or nea manwn (Ywnb) omane 11512 1907 TU%vEnIp
now Sw abnnmn nTpan ovn2 400 proma (nvaa) wmany X-w vaapb oebiae
o TIvn epb  (nva1) vape AT nown S® bnnmT TPl .nta3ann Sw o yTsn
X manwn> nvapy nhoncnn 95°0®  .abyenn noaves oMy vapte T ,DS qaaRn
.DS + 400 9a k7 Yw naonenmn pTIps A

FLAGS B°%a70 AR

bv  Hyva &Y pon yiwe 8086-% .CPU-71 Sw pavvoa nx wyw 02T AR

0 ¥apan L, (NI AR 379 23a70 386-3) vag %53 pra nivay Yidt RIw braxn
TYEPTIDICK TMIWS 1D WD 003w 0 RIpwn L, 3wnnn W ni2anm IR Tmeann 'y
sy omewd A P30 .mpvaon A3 e 770% ww nysusntax navave? aiwpn
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n79pD 0wa vroin RY IP wmow FLAGS w2 ey XY ow 5ya vy 16 139K
?> pUyayp  (8086-2 wanvwa bR @UaARA) fT ARG 5w ovwrann 9 .abamox
D X3 %P0 brwran L1 R 0 xan anbw qyn vd% MR DILUD  TuwID IAN

.0°2a7

Flags Register 8086-2 pr9aTa q3IX

1514131211109 8 7 6 5 4 3 2 1 0

oF |OF [IF|TF|SF|ZF| |AF| |PF| |CF

nUYC  DI'PBN YW CnomR 7207 .0AW TIRCD hEpy avhain nnews (vnb
.D7IP3 TN MNIRD

531 2 1 7% nyymum Yatn ow
TUHN Y IN carry CF
*unn IR nivasr PF
TpAN IR 1YWY carry AF
*UBN*IR 0 mxxan ZF
2UHPN IR n 25w aRean SF
CPU T3pBN T1718% Ap°0D TWwBK TF
nv- Debugger winon

CPU +TvpBN NIpPYeD WHR IF
CPU T1pon nTIM® navAve 1133 DF
"UBN IR NoLENTIR YA OF

386-7 TRH D*IAND

o*TnY e 0v9aIk 8086-n Yw ovaairn nmwvwab  ssoas 286-%  8086-»  navma

-3 Y9Xw3 8086-71 bw  ovbaTNY DrIAIRA .o 0Y0ATY , 17951 Panvas maan®

Bl ,01m 99% onenab aywe 1°R N¥IY LmMIRR nustRn Sw pevaphwm 286
LN LI1IPT 130R 286-11 YW mI0pLISINRT

ARINWR KDWY ©°3 32 (37IVPLYIIR) 8°93IR Nvwn i 386-% 286-mm navpa
JI1 ovvviny ,o9wan ,486-5 prqavn2

LAX, BX, CX, DX, SI, DI +9m1%3) vamao *933% 0i°xw 8086-n *9a3ix  386-2
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g*KIpP3y vra 32-% vansn (FLAGS o*%an aasxy IP ,BP, SP
.EFLAGS-n EAX, BEX, ECX, EDX, ESI, EDI, EBP, ESP, EIP
.0°%72m wrw nym® ,aTap dmd 127 NTvma vaRwd %P0 ovoaaRn Sw br1openn

ovvprn®  ococwms  (AX, AH, AL, BX, BH, BL, ...) 8086-n N33R numw
JEAX mmay ,xma%  .19%n ooaaarn Sw peoanan ospbn® orononnd

31 15 0

Accumulator EAX: AH AL

TIAIR VIW DAY 9DDY2 L113w K9V vrway CS, DS, SS, ES vwvamadn 3R
Suatka gUvIACY OUAARD DAY GS-4 FS  oomaart L33k .GS-9 FS :nowin viInao
.oy o ontby b weRy x86

Multitasking , 11997 »3ar3 ,733m »27133a3m% @938 3009 P2 {012
TInak .286-2 v {0%95 XYY parw niraasm nioavna  ov-Debugger wanemy
.0OMON 10 NRIPY P 1R ovmpnnn ovRwab onvm



