193%1 386 933191 NYTRD BRIID

-7 Yw navomn npw bw nannn vS%5 a2 Xn 386-11 Hw navscnn now
W% w> {DY32Y JUUT UBIIDI TIOBT NATIph nR o 386-7 .8086/8
URIYDT B3 32 D°9AIRT M2 BT BHIIDI NIDDYI 21101 NYTIpD
X371 (8086 nataps pxva 5913)  nyTIpon AvY W

Instruction Address Opreand Segment
prefix size prefix size prefix | Override
1w O 1 w0 1 w0 1 w0
_____________ n:n;nﬂﬂgc; T
MODR/M byte
MOD | REG\Opcode | R/M Opcode
1 ' 0 i 2 w1
- ;’;3-1;05 ________
SIB (Scale Index Base)
hyte
SS | Index Base Displacement Immediate
1 w0 i 0,1,2 x 4 0,1,2 w 4
T e
19oR1 386-3 113710m NTIPD Pw 27wA TR pooRv  WHR 2B

F3h
F3h

F2h
FOh

[

1111 0011b
1111 0011b

1111 0010b
1111 0010b

.0"n2 16 x*n

Instruction Prefix-% D »7woR 027y

REP prefix (72a%2 ntyamm niy7ipd)
REPE / REPZ prefix

( 72%2 nTyann nYTIpd)

REPNE / REPNZ prefix

( 73%2 nraame nYTIpD)

LOCK prefix
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Size prefix -2 pv»4wor pUsqy
0110 0110b Operand size prefix
0110 0110b Address size prefix

66h
67h

Seament override -% oo eowox neoay

2Eh - 0010 1110b
36h - 0011 0l10b
3th - 0011 1110b
26h - 0010 0110b
64h - 0110 0100b
65h - 0110 0101b

1
o
W

segment override prefix
segment override prefix
segment override prefix
segment override prefix
segment override prefix
segment override prefix

| I O N B
oMM w
v wnin

X0 a9 vbme ywy°d Operand size prefix-n nx n%vom n71pdR OX
.(vv2 32 11797 ... EAX, EBX Ta3R) v 32 Y133

porare  wen'p  Operand address prefix-n nx n%vom 771pdR DR
. "v91 EAX4+4*EBX 9asg) ve2 32 X471 Dasnon 2won2

DNAIR T1T0R
X971 R/M oas ,oo9a9r v o*7vp pavn BASE-9 INDEX  ,REG nyTwn

o1 on 8086-mm MWy 3 BYAPNAY NITIPDa .OTAYI0N BYRAIN2 A1TD
Operand size -7 nY»DI» 77IpDIY NTw3 .we2 16-3 8 @k YW
nR IR 1PPn nyten ,Address size prefix  -nm ok prefix
NIWDR IR YOS 3% 7297H OR DY nanwm n¥p AT .23 32 0PN

1377 ©°3 32 BYARA YW TITOPT 3Py jpaRa2 Yax v Yw

BIR| TP
EAX | 000
ECX | 001
EDX | 010
EBX | 011
ESP | 100
EBP | 101
EST | 110
EDI | 111

SIB-1 nva

2,4,8) scale w» v¥a 32 vo°"n 2w N2 WRD  ¥UDIB NTR NN
2 we MM LEYIT 3TN WRD WK/ ORTITRA AR 10 (factor
L0%1 32 YR

vynb Yrybw nPavn oY DPTIYRA AR P YT R Base-n AW
(EBP-m nx D°%%13  bhm bvvaw) @Y 0witth mebw 12 wew 101

EXR>



.MOD-2 nabna

vynb Yeybw abavn sp% opTavRT A Sw TiTp xan Index-n nw
,OPTIR 93IR naon Yoy s33vxw) ESP bw mateph awns 13vxw 100
.(ovo2 0

bw 2 Sw npwna R ,scale factor-nm nwynd qv7am Ry SS-n AW
OPTITRT T3IR Pw nboonn Yw oippa

SS

00 - 1%,
01 - 2%,
10 - 4%,
11 - 8*,
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240436126-2

[ ex-oi+dspts |10 ooo |so |8 e jea jAo A8 | B0 | BB

» INSTRUCTION SET

Table 26-2. 16-Bit Addressing Forms with the ModR/M Byte

B} ALl oL | DL BL | AH | CH | DH | BH
F18() ax | eox X BX SP BP s Dl
- r32{i1) EAX | ECX | EDX | EBX | ESP | EBP { ESI | EDI
digit (Opcode) 0 1 2 3 4 5 6 7

"REG = 000 001 o010 011 100 101 110 11

ig::g:z Mod R/M ModR/M Values in Hexadecimal
BX+SI] 00 000 00 8 10 18 20 28 30 38
gx+ Di] 01 01 08 11 19 21 29 31 38
BP + 5] 010 a2 oA 12 1A 22 2A 32 3A
g [BP+DI] 011 03 0B 13 1B 23 28 33 3B
1Si] 100 Q4 oC 14 1C 24 2C 34 3C
4 1G1 05 ab 15 1D 25 2D 35 3D
' dispt6 116G 06 QE 16 1E 26 2E 36 3E
: [BXl 111 07 OF 17 iF 27 2F 37 3F

- [BX+ SI] +disp8 ol 000 } 40 48 50 58 50 68 70 78
[BX+Di}+disp8 | 001 # 45 51 59 61 89 71 79
[BP + 5i] + disp8 010 § 42 aA 52 5A B2 BA 72 7A
{BP+ DI + disp8 on 43 a8 53 58 63 68 - | 73 78
[Si}+ disp8 100 | 44 4C 54 5C 54 8C 74 7C
[D1] +disp8 101 45 4D 55 50 65 6D 75 7D
[BP] +disp8 110 | 46 4E 56 5E 66 6E 76 7E
[8X] +disp8 111 47 AF 57 5F 67 'BF 77 7F

BX-+DI] + dispt8 001 81 89 91 99 Al A9 Bt B9
[BP+Si] +dispi6 o010 a2 8A g2 gA A2 AA B2 BA
[BP+ D] + disp16 011 83 8B 93 oB A3 AB B3 BB
181+ disp18 100 |84 .1 8C 94 oc | A4 | aC B4 BC
[Di}+disp16 101 85 8D 95 ]n) A5 | AD B5 BD
'[BP] +disp16 - 110 | 86 8E 96 9E A AE B6 BE
(BX] +disp16 11 87 §F 97 oF AT AF B7 Bf

EAX/AX/AL 11 000 co c8 Do Dg EO E8 Fo F8
: EEX/CX/CL 001 C1 c9 D1 D& EQ ES Fi Fo
DX/DX/OL 010 | C2 CA D2 DA E2 EA F2 FA
BY/BX/BL o011 c3 cB D3 DB E3 EB Fa FB
SP/SP/AH 100 | C4 cC D4 DC E4 EC F4 FC
8P/BP/CH 101 Cs cD D5 DD ES ED F5 FO
SYSI/DH 110 | c8 CE 06 DE E6 EE F6 FE
DiyOIBH 111 c7 CF D7 DF E7 EF F7 FF

disp8 denotes an 8-bit displacemant following the ModR/M byte, to be sign-extended and added

1o tha inciex. disp16 denotes a 16-bit displacement following the ModR/M byte, o be added to the
_index. Default sagment register is SS for the effective addresses containing a BP index, DS for
other effective addresses.
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NOTES: '[--]{--] means a Si5 follows the ModR/M byte,
*disp8 denotes an 8-bit displacement following ths SIB byte, to be sign-extended and added to
the index. disp32 denctes a 32-bit displacemert fallowing the SIB byte, to be added fo the index.
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lntel@ INSTRUCTION SET
Table 26-3. 32-Bit Addressing Forms with the ModR/M Byte
r8(/r) AL cL oL BL AH CH
r16{/r) . AX X DX BX sP BP _
132(/r) EAX | ECX | EDX | EBX | ESP | EBP | ESI { g&py [
/dight (Opcods) 0 1 2 3 4 5 8 T B
REG = 000 | 001 | 010 | 011 | 100 | 101 | 110 | 114 |
E:ng:: Mod R/M MedR/M Values in Hexadecimal
[EAX] 00 | ooo 00 08 10 18 20 28 30
[ECX] 001 01 09 1 19 21 29 31
[EDX] 010 02 DA { 12 1A 22 24 32
[EBX} 011 03 0B 13 iB 23 28 33
-1~ 100 04 oc 14 1C | 24 2C 34
disp3z 101 05 il i5 1D 25 2D 35
[ESN 110 06 0E 16 1E 26 oE 38
[EDY 111 07 oF 17 tF 27 2F a7
disp8[EAX] o1 000 40 48 50 58 60 58 70
disp8{ECX] 00% 41 49 51 59 61 69 7
disp8[EDX] 010 42 44 52 5A 62 BA 72
dispB[EBX]; 011 43 48 53 58 63 68 73
disp8[-][-] 100 44 4C 54 56 64 6C 74
disp8[EBP] 101 45 4D 55 50 65 6D 75 7D
disp8[ESH} 110 46 | 4E 585 5E €6 6E 78 7E
disp8[EDI] 111 47 | 4F 57 5F 57 8F 77 7F
disp32[EAX] 10 000 80 88 o0 e . | A0 AB Bo B8
disp32[ECX] 001 81 89 91 99 Al A9 B1 BY
disp32[EDX) Q10 82 8A 92 8A A2 AA B2 BA
disp32[EBX] 011 83 | 88 93 9B A3 AB | B3 BB
disp32[--1[-] 100 84 8C 94 9C | A4 AC B4 BC
disp32[EBP] 101 85 8D 95 8D A5 AD B5 BD
disp32{ESI] 110 86 8E 96 9E AB AE BS BE
disp3z(EDI] 111 87 8F 97 9F A7 AF B7 BF
EAX/AX/AL 11 000 co c8 Do D8 £0 E8 Fo F8
ECX/CX/CL 001 c1 co D1 D9 E1 E9 Fi ]
EDX/DX/DL 010 c2 CA D2 DA E2 EA F2 FA
EBX/BX/BL 011 ca CB D3 DB E3 EB F3 Fg
ESP/SP/AH 100 C4 cC D4 DG E4 EC Fa FC
EBP/BP/CH 101 Cs cD D5 DD E5 ED F5 FD
ESKSI/DH 110 c8 CE D6 DE Eg EE F& FE
EDI/DY/BH 111 c7 CF D7 DF E7 EF F7 FF
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INSTRUCTION SET

Table 25-4. 32-Bit Addressing Forms with the SIB Byte

: EAX | ECX | EDX | EBX | ESP [*1 ESI EDI
= 0 1 2 3 4 5 8 7
j = 000 oot a10 | o1t 100 101 110 | 11t

SS index © 818 Values in Hexadecimal

0o 000 o0 01 0z’ 03 G4 05 06 07
001 08 0g 0A 0B 0C HY QE oF
010 10 " 12 13 14 15 8 [ 17
o1 18 19 tA 1B 1iCc 10 1E 1F
100 20 21 22 23 24 25 28 27
101 28 29 2A 28 2C 2D 2E 2F
110 30 31 -| 32 33 34 35 36 a7
111 38 39 3A 38 3C 3D 3E IF

28 30 | 38
29 31 39,
oA | 32| 3&
2B 33 | ag
°c | 34 | 3C

2D 35 | 3
2E 36 | B8E.
2F a7 | aF

m 000 40 M 42 43 44 45 46 47

001 48 49 4A 4B 4C 4D 4E 4F
010 50 51 52 |- 53 | 54 55 56 57
011 58 59 5A 58 5C 5D 5E 5F
100 | 80 &1 8z 63 64 65 66 67

68 70 78!
68 | 71 | 79

A | 72 | A 101 68 | 690 | 6A | &8 | 8C | 6D | BE | 6F
' 10 {70l b2l el 74| 5 | 76|77

8 | 73 | 78
111 | 78 | 79 | 7a | @ [ 7¢ | 7D} TE | TF

6C 74 (o
8D 751 70

6E 76 7E
aF 77 7F:

10 000 80 81 g2 | 83 84 85 86 87
0e B8 89 8A 88 8G 80 8E aF
g0 | 80 # g2 | &8 94 95 96 97
011 98 89 SA 9B gC | 9D 9E oF
100 A0 Al A2 A3 Ad a5 |- A8 A7
101 Ag A9 AA | AB AC | AD AE AFE |
110 BO B1 B2 B3 B4 Bs |.B6 B7

111 B8 B9 BA | BB BC | BD BE BF

AB BO 88,
A9 B1 Bo. [
AA B2 BA"
AB | B3 [ -BE
AC B4 BG:
AD Bs | BOD:
AE B6 BE.
AF B7 BF.

11 ooc | co | cn | c2 | cs | cajCs 08T CT
001 | ca | co | ca | cB | cc | CD | CE | CF
010 Do | Dt p2'| pa | pa | D5 | D6 | D7
ot1 pg | pe | A} be | oc | oD | DE | DF
100 EO | Et E2 | ea | E4 | €5 | EB | E7
104 s | Eo | BA | EB | EC | ED | EE | EF
110 Fo | Fi F2 | F3 ] F4 | F5 | FE& | F7
EDI*8] 1M F8 Fg FA | FB FC | FD FE | FF

E8 Fo | F8
E9 Fi Fg.
EA F2 FA"
EB Fz | FB°
EC 4 FG'
ED F5 FD

EE F6 FE?
EF F7 FF!

NOTES: [*] means a disp32 with no base ¥ MOD is 00, [EBP] otherwise. This provides the following
addressing modes:

" disp32[index} (MOD =00)
dispa[EBP][index] {(MOD =01}
dispa2[EBP]{index]  (MOD=10)

n-axtended and added t0
to be added to the index. &
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