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BCD If %

AAA  AAD AAM  AAS
fHEFERET T

ALIGN CONST DUP ARG DATASEG DW¥ ARPL DB DWORD ASSUME DD ELSE CATSTR DF
ELSEIF BYTE DISPLAY END CODESEG DOSSEG ENDIF COMM DP ENDM COMMENT DT
CNDP ENDS EQ EQU ERR ERRIFIDN ERRIFIDNI ERRIFNB ERRIFNDEF ERRNB ERRNDEF
EVEN EVENDATA EXITM EXTRN FAR FARDATA FWORD GE GLOBAL GROUP GT HIGH IDEAL
IF IF1 IF2 LARGE PWORD PROC P186 P286 OR NOT NOEMUL NAME MASK LT LOW
LE LENGTH MOD NE NEAR NOJUMPS NOLOCALS NOMASM51 NOMULTERRS NOWARN OFFSET P287
P386 P387 P8086 PB087 PAGE PN0O87 PTR PUBLIC PURGE QUIRKS QWORD RADIX
XLIST WARN TBYTE SUBSTR STRUC SIZE SHORT SHL,/ SHR EG RE PT SEGMENT

SET condition SMALL SUBTTL THIS TITLE TYPE UDATASEG UFARDATA UNION UNKNOWN
USES WIDTH WORD

MEEH
AND XOR NOT OR

CPU f& &

BOUND WAIT STC REP condition NOP MOV LOCK ENTER DAA CMC CGLI DAS ESC HLT
SHL SHR STI ROL, ROR JCXZ,/ JECXZ LES/ LFS/ LGS SHLD,/ SHRD LEAVE Jcondition
BT/ BTC,/ BTR BTS LGDT,/ LIDT/ LLDT SGDT/ SIDT/ SLDT

&l 12 50 0¥ oy

CALL RET/ RETN,/ RETF

GCBW CDQ IDIV DIV CWD GWDE
& &
CLC MUL IMUL
o ¥
ADC  ADD INC
o
DEC SUB SBB NEG

R E 77 HAE

GLD STD

tb & Al

CHP  TEST
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CMPS,/ CMPSB,/ CMPSW/ CMPSD SCAS,/ SCASB/ SCASW/ SCASD REP
MOVS,/ MOVSB,/ MOVSW ~ MOVSD LODS/ LODSB,/ LODSW, LODSD STOS,/ STOSB/ STOSW,/ STOSD

A

IN INS,/ INSB,/ INSW,/ INSD OUT OUTS/ OUTSB/ OUTSW/ ouUTSD

o 7 b 0

INT INTO IRET/ IRETD

Bt

JHP

- SE R 1DN

LAHF SAHF

AL Bk & A

LDS/ LES/ LFS/ LGS/ LSS LEA
@

LooP LOOP condition
BEHHR®

MOV MOVSX MOVZX XCHG

#E B X

poP POPA/ POPAD POPF/ POPFD PUSH PUSHA/ PUSHAD/ PUSHF / PUSHFD

¥ AL e 98

RCL,/ RGR,/ ROL, ROR SAL/ SAR/ SHL/ SHR

XLAT,/ XLATB
red
HE
BSF,/ BSR CLTS EMUL LAR LMSW LSL LSS LTR MULTERRS SFCOND SMSW
STR SYMTYPE VERR,/ VERW
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FMSFRE— RIIMIRIGFTER , ELERIEIE 8088 MIESRIF—HE
SUEH, EFTS W A S ER IR T I MM B BB S 2 AR BB R T, &
fose < BOBATRRT, AR RePATALE A BS RN B 46 0T , MRAUSLAToh i

EA'MEE, RNESICHMAH HETEE B T KA, B
e 69 R 42 o 4 40 P A AP BB SE B 70 B9 4k /5 38 (Addressing Mode) i, &
AER A-1H15F] o

EA B B % W5 ¥ R 1l 8 *

Displacement Only 6
Base or Index Only (BX, BP, SI, DI) 5
Displacement

+ 9
Base or Index (BX, BP, SI, DI)

Base BP + DI,BX + SI

+ 7
Index BP + SI, BX + DI
Displacement BP + DI + DISP 8
+ BX + SI + DISP

Base 11
+ BP + SI + DISP

Index BX + DI + DISP 12

*H{ED G (segment override) TN 2(E B¥ 13 IR

ft B —ﬁ #®

MM X E

WX AR
RSB LR M E g
RE (HEEHw)
A AT AN (Hi 40, SAHF)

(Z8) X2 E

T XX O -
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—.8088fF FRK

AAA (no operands) ODITSZAPC
AAA
ASCII adjust for addition Flag 1) UuUxux
Operands CGlocks Transfers* | Bytes Coding Example
(no operands) 4 = 1 AAA
AAD (no operands) ODITSZAPC
AAD
ASCI1 adjust for dlvision. Flag u XXUXU
Operands Clocks Transfers* | Bytes Coding Example
{no operands) 60 - 2 AAD
AAM (no operands) ODITSZAPCG
AAM
ASCIY adjust for multiply Flag u XXUXU
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 83 - 1 AAM
AAS (no operands) ODITSZAPC
AAS
ASCII adjust for subtraction | Flag u UuUxux
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 4 - 1 AAS

* % 8086 MiE, EE—EIFBALA 16 AncFHEE ., M AEE
P ik

o % 8088 fig, B—ME 16 U xMNFIHBHIESM MEEFIKE o
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ADC destination,source ODITSZAPC
ADC
ADD with carry Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example
register,register 3 - ADC AX, SI
register,memory 9+EA 1 2.4 ADC. DX, BETA [SI]
memory,register 16+EA 2 2.4 ADC. ALPHA [BX] [SI]. DI
register,immediate 4 - 3.4 ADC BX, 256
memory,immediate 17+EA 2 3.6 ADC. GAMMA, 30H
accumulator,immediate 4 - 2:3 ADC. AL, 5
ADD destination,source ODITSZAPC
ADD
Addition Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example
register,register 3 - ADD CX, DX
register,memory 9+EA 1 2.4 ADD DI, [BX], ALPHA
memory.register 16+EA 2 2.4 ADD TEMP. CL
register,immediate 4 - 3.4 ADD CL, 2
memory,immediate 17+EA 2 3.6 ADD ALPHA, 2
accumulator,immediate 4 - 2.3 ADD AX, 200
AND destination,source ODITSZAPC
AND
Loglcal AND Flag 0 XXuxo
Operands Clocks Transfers* | Bytes Coding Example
register,register a3 - AND AL, BL
register,memory 9+EA 1 2.4 AND CX, FLAG_WORD
memory,register 16+EA 2 2.4 AND ASCII [DI].AL
register,lmmediate 4 - 3.4 AND CXO0, FOH
memory,immediate 17+4EA 2 3.6 AND BETA, OlH
accumulator,immediate 4 2.3 AND AX, 01010000B
ek ] A KQ
(# ® 2 i R & D] 3
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CALL target
CALL

Call a procedure Flag NOne

Operands Clocks Transfers* | Bytes Coding Example

near.proc 19 1 3 CALL NEAR_PROC
far.proc 28 2 5 CALL FAR_PROC
memptr 16 21+EA 2 2.4 CALL PROC_TABLE [SI]
regptr 16 16 1 2 CALL AX
memptr 32 37+EA 4 2.3 CALL MEM_DWORD

* For the 8086, add four clocks for each 16-bit word transfer with

an odd address.

For the 8088 four clocks for each 16-bit word transfer.

CBW (no operands) ODITSZAPC
CBW
Convert byte to word Flag : None
Operands Glocks Transfers* | Bytes Coding Example
(no operands) 2 - 1 CBW
CLC (no operands) ODITSZAPC
CLC
Clear carry flag Flag 0
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 2 - 1 CcLC
CLD (no operands) ODITSZAPC
CLD
Clear direction flag Flag 0
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 2 - 1 CLD

2 M R & D] 4
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CLI (no operands) ODITSZAPC
CLI
Clear interrupt flag Flag 0
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 2 - b CLI
CHMG (no operands) ODITSZAPC
eME
Complement carry flag Flag X
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 2 - 1 CMC
CMPdestination,source ODITSZAPC
CMP
Compare destination to source Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example
register,register 3 - 2 CMP BX, CX
register,memory 9+EA 1 2.4 CMP DH, ALPHA
memory.register 9+EA 3 2.4 CMP [BP+2],SI
register,immediate 4 3.4 CMP BL, 02H
memory,immediate 10+EA 1 3.6 CMP [BX,RADAR [DI],
3420H
accumulator,immediate 4 - 2.3 CHP AL, 00010000B

* For the 8086, add four clocks for each 16-bit word transfer with
an odd address.

For the 8088 four clocks for each 16-bit word transfer.

CMPS dest-string,source-string ODITSZAPC
CMPS Compare string Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example

dest-string, source-

string 22 2 1 CMPS BUFF!l, BUFF2
(repeat) dest-string, 9+22/ 2/rep 1 REPE CMPS 1D, KEY
source-string rep

(# @ &2 fss R & D) 5
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CWD (no operands)
CWD
Convert word to doubleword Flag : None
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 5 - 1 CWD
DAA (no operands) ODITSZAPC
DAA
Decimal adjust for addition Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 4 - 1 DAA
DAS (no operands) ODITSZAPC
DAS
Decimal adjust for subtraction | Flag u XXXXX
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 4 - 1 DAS
DEC destination ODITSZAPC
DEC
Decrment by 1 Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example
regl6 2 1 DEC AX
reg8 3 - 2 DEC AL
memory 15+EA 2 2.4 DEC. ARRAY [SI]
DIV source ODITSZAPC
DIV
Division,unsigned Flag U uuuuuy
Operands Clocks Transfers* | Bytes Coding Example
reg8 80-90 - 2 DIV CL
regl6 144-162 - 2 DIV BX
mem8 (86-96) 1 2.4 DIV ALPHA
+EA
meml6 (150-168 1 2.4 DIV TABLE [SI]
J+EA

(# B 8 & R & D]
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* For the 8086, add four clocks for each 16-bit word transfer with

an odd address.

For the 8088 four clocks for each 16-bit word transfer.

ESC external-opcode,source
E S'€
Escape Flag : None
Operands Clocks Transfers* | Bytes Coding Example
immediate, memory B8+EA 1 2.4 ESC 6,ARRAY [SI]
immediate, register 2 - 2 ESC 20, AL
HLT(no operands)
HLT
Halt Flag : None
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 2 - 1 HLT
IDIV source ODITSZAPC
IDIV
Integer division Flag U uuuuu
Operands Clocks Transfers* | Bytes Coding Example
regs 101-112 - 2 IDIV BL
regl6 165-184 - 2 IDIV CX
mem8 (107-118 1 2.4 IDIV DIVISOR BYTE [
)+EA SI] .
mem16 (171-190 1 2.4 IDIV [BX]. DIVI-
)+EA SOR  WORD

(# B & As R & D) 7
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IMUL source ODITSZAPC
IMUL
Integer multiplication IFlag X UUUUX
Operands Clocks Transfers* | Bytes Coding Example
regs 80-98 - 2 IMUL CL
regl6 128-154 - 2 IMUL BX
mem8 (86-104) 1 2.4 IMUL RATE_BYTE
+EA
mem16 (134-160 1 2.4 IMUL RATE_WORD[BP]
)+EA [p1]
IN accumulator,port
IN
Input byte or word Flag : None
Operands Clocks Transfers* | Bytes Coding Example
accumulator,immed8 10 1 2 IN AL, OFFEAH
accumulator, DX 8 1 1 IN AX, DX

For the 8086, add four clocks for each 16-bit word transfer with

an odd address.

For the 8088 four clocks for each 16-bit word transfer.

INC destination ODITSZAPC
INC
Increment by 1 Flag X XXXXX
Operands Clocks Transfers* | Bytes Coding Example
reg8 2 - 1 INC CL
regl6 3 - 2 INC BX
memory 15+EA 2 2.4 INC ALPHA [DI} ([BX]
INT interrupt-type ODITSZAPC
INT
interrupt Flag 00
Operands Clocks Transfers* | Bytes Coding Example
immed8 (type = 3) 52 5 1 INT 3
immed8 (type <> 3) 51 5 2 INT 67

(#8 & A R & D) 8
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INTR (external maskable interrupt) ODITSZAPC
INTR
Interrupt if INTR and IF = | Flag 00
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 61 7 1 INTR
INTO (no operands) ODITSZAPC
INTO
Interrupt if overflow Flag 00
Operands Clocks Transfers* | Bytes Coding ExampIe
(no operands) 53 or 4 5 1 INTO
IRET (no operands) ODITSZAPC
I RET Interrupt Return Flag RRRRRRRRR
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 24 3 1 IRET
JA/INBE short-label
JA/JNBE | Jump if above/Jump if not ODITSZAPC
below nor equal Flag None
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JA ABOVE

* For the 8086, add four clocks for each 16-bit word transfer with

an odd address.

For the 8088 four clocks for each 16-bit word transfer.

([ B & & R & D) 9
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720

JAE/JNB short-label

JAE/JNB | Jump if above or equal/Jump ODITSZAPC
if not below Flag None
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JAE ABOVE_EQUAL
JB/JINAE short-label
JB/JNAE | Jump if below/Jump if not
above nor equal Flag : None
> - = -
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JB BELOW
JBE/JNA short-label
JBE/JNA | Jump if below or equal/Jump Flag : None
below nor equal
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JNA NOT ABOVE
JC short-label
JC Flag : None
Jump if carry
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JC GARRY_SET
JCXZ short-label
JCXZ Flag : None
Jump ifCX is zero
Operands Glocks Transfers* | Bytes Coding Example
short-label 18 or 6 - 2 JCXZ COUNT_DONE
KK (55 468
[ % 2 M R & D ] 10
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JE/JZ short-label
JE/JZ
Jump if equal/Jump if zero Flag : None
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JZ ZERO

* For the 8086, add four clocks for each 16-bit word transfer with
an odd address.

For the 8088 four clocks for each 16-bit word transfer.

JG/INLE short-label
JG/JNLE | Jump Lf greater/Jump if not Flag : None
less nor equal

Operands Clocks Transfers* | Bytes Coding Example

short-label 16 or 4 - 2 JG GREATER

JGE/JNL shor-label
JGE/JNL | Jump if greater of equal/ Flag : None
Jump if not less

Operands Clocks Transfers* | Bytes Coding Example

short-label 16 or 4 - 2 JGE GREATER_EQUAL

JLE/JNG short-label
JLE/JNG | Jump if less or equal/Jump if Flag : None
not greater

Operands Clocks Transfers* | Byles Coding Example

short-label 16 or 4 - 2 JNG NOT_GREATER

(% B & &8 R & D) 11
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JMP target
JMP
Jump Flag : None
Operands Clocks Transfers* | Bytes Coding Example
short-label 15 - 2 JMP SHORT
near-label 15 - 3 JMP WITHIN_SEGMENT
far-label 15 - 5 JMP FAR_LABEL
memptrl6 18+EA 1 2.4 JMP [BX],TARGET
regptrl6 11 - 2 JHP CX
memptr32 24+EA 2 2.4 JMP OTHER_SEG [SI]
JNCG short-label
JNC
Jump if not carry Flag : None
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 = 2 JNG NOT_CARRY

* For the 8086, add four clocks for each 16-bit word transfer with

an odd address.

For the 8088 four clocks for each 16-bit word transfer.

JNE/JNZ short-label
Jump if equal/Jump if Flag : None
JNE/JNZ
not zero
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JNE NOT_EQUAL

JNO short-label

JNO
Jump if not overflow Flag : None
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 - 2 JNO NO_OVERFLOW

([ B & A R & D) 12



