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(Returned) 1D0NNNN NWNIN — R

ADC ADC destination, source Flags ODITSZ APC
Add with carry 8 x X X X XX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 ADC AX, SI

register, memory 9(10)+EA 1 2-4 ADC CX, BETA [SI]

memory, register 16(10)+EA 2 2-4 ADC ALPHA [BX] [SI], DI

register, immediate 4(4) — 3-4 ADC BX, 256

memory, immediate 17(16)+EA 2 3-6 ADC GAMMA, 30H

accumulator, immediate | 4(3-4) — 2-3 ADCAL, 5

ADD ADD destination, source Flags ODITSZ APC
Addition 8 x X X X XX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 ADD CX, DX

register, memory 9(10)+EA 1 2-4 ADD DI, [BX].ALPHA

memory, register 16(10)+EA 2 2-4 ADD TEMP, CL

register, immediate 4(4) — 3-4 ADD CL, 2

memory, immediate 17(16)+EA 2 3-6 ADD ALPHA, 2

accumulator, immediate | 4(3-4) — 2-3 ADD AX, 200

AND AND destination, source Flags ODIT SZ APC
Logical and 8 x X X UX X

Operands Clocks |Transfers* | Bytes Coding Example

register, register 3(3) — 2 AND AL, BL

register, memory 9(10)+EA 1 2-4 AND CX, FLAG_WORD

memory, register 16(10)+EA 2 2-4 AND ASCII [DI], AL

register, immediate 4(4) — 3-4 AND CX, OFOH

memory, immediate 17(16)+EA 2 3-6 AND BETA, 01H

accumulator, immediate | 4(3-4) — 2-3 AND AX, 01010000B
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CALL CALL target Flaos ODITSZ APC
Call a procedure g
Operands Clocks | Transfers* | Bytes Coding Example
near-proc 19(14) 1 3 CALL NEAR__PROC
far-proc 28(23) 2 5 CALL FAR__PROC
memptr 16 21(19)+EA 2 2-4 | CALL PROC_TABLE [SI]
regptr 16 16(13) 1 2 CALL AX
memptr 32 37(38)+EA 4 2-4 | CALL [BX], TASK [SI]
CLC CLC (no operands) ODITSZAPC
Flags
Clear carry flag 0
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 2(2) — 1 CLC
CLI CLI (no operands) ODITSZAPC
. Flags
Clear interrupt flag
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 2(2) — 1 CLI
CMP CMP destination, source Flags ODIT S Z APC
Compare destination to source X XXXXX
Operands Clocks | Transfers* | Bytes Coding Example
register, register 3(3) — 2 CMP BX, CX
register, memory 9(10)+EA 1 2-4 CMP DH, [ALPHA]
memory, register 9(10)+EA 1 2-4 CMP [BP+2], SI
register, immediate 4(3)+EA — 3-4 CMP BL, 02H
memory, immediate 10(10)+EA 1 3-6 CMP RADAR [BX], [DI], 3420H
accumulator, immediate | 4(3-4) — 2-3 CMP AL, 00010000B

11 7mya Tunn




DXAVNM NPINILPINT PRNON -11-

N"ovn VP 815201 NIONYY NID)

CMPS CMPS des—string, source—string Flaes ODIT SZ APC
Compare string £ XX XXX

Operands Clocks | Transfers* | Bytes Coding Example

dest-string, 22(22) 2 1 CMPS BUSSI1, BUFF2

source—string (repeat)

9+22/rep 2/rep 1 REPE CMPS ID, KEY

dest-string, source-string | (5+22/rep)

DAA DAA (no operands) Flaos ODIT SZ APC
Decimal adjust for addition £ U XX XXX

Operands Clocks | Transfers* | Bytes Coding Example

(no operands) 4(4) — 1 DAA

DAS DAS (no operands) Flaes ODIT SZ APC
Decimal adjust for subtraction g U XX XXX

Operands Clocks | Transfers* | Bytes Coding Example

(no operands) 4(4) — 1 DAS

DEC DEC destination Flaes ODIT SZ APC
Decrement by 1 g XX XX

Operands Clocks | Transfers* | Bytes Coding Example

reg 16 3(3) — 1 DEC AX

reg 8 3(3) — 2 DEC AL

memory 15(15)+EA 2 2-4 | DEC ARRAY [SI]
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DIV DIV source Flaes ODIT SZ APC
Division, unsigned £ u UUUUU
Operands Clocks | Transfers* | Bytes Coding Example
reg 8 80-90(29) — 2 DIV CL
reg 16 144-162(38 — 2 DIV BX
mem 8 86-96+EA 1 2-4 | DIV [ALPHA]
(35)
mem 16 150-168+ 1 2-4 | DIV TABLE [SI] /
EA(94) DIV [TABLE + SI]
IN IN accumulator, port ODIT SZ APC
Flags
Input byte or word
Operands Clocks | Transfers* | Bytes Coding Example
accumulator, immed 8 | 10(10) 1 2 IN AL, OFEH / IN AX, OFEH
accumulator, DX 8(8) 1 1 INAL,DX / INAX, DX
INC INC destination Flaes ODIT SZ APC
Increment by 1 & X XX XX
Operands Clocks | Transfers* | Bytes Coding Example
reg 16 3(3) — 1 INC CX
reg 8 3(3) — 2 INC BL
memory 8 15(15)+EA 2 2-4 | INC ALPHA [DI] [BX]
INT INT interrupt-type Flaos ODITSZAPC
Interrupt & X X
Operands Clocks | Transfers* | Bytes Coding Example
immed 8 (type=3) 52(45) 5 1 INT 3
immed 8 (type#3) 52(47) 5 2 INT 67
IRET IRET (no operands) Flags ODITSZAPC
Tnterrupt Return £ RRRRRRRRR
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 32(28) 3 1 IRET
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JC JC short-label Flags ODITSZAPC
Jump if carry
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 JC CARRY_SET
4(13 or 4)
JE/JZ JE/JZ short-label Flags ODITSZAPC
Jump if equal/Jump if zero g
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 JZ ZERO
4(13 or 4)
JMP JMP target Flags ODITSZAPC
Jump
Operands Clocks | Transfers* | Bytes Coding Example
short-label 15(13) — 2 JMP SHORT
near-label 15(13) — 3 JMP WITHIN__ SEGMENT
far-label 15(13) — 5 JMP FAR__LABEL
memptr 16 18(17)+EA 1 2-4 | JMP [BX] TARGET
regptr 16 11(11) — 2 JMP CX
memptr 32 24(26)+EA 2 2-4 | JMP OTHER_SEG
JNC JNC short-label Flags ODITSZAPC
Jump if not carry £
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 JNC NOT_CARRY
4(13 or 4)

JNE/JNZ JNE/JNZ short-label Flags ODITSZAPC
Jump if not equal/Jump if not zero g
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 JNE NOT_EQUAL
4(13 or 4)

14 Twya Tunn




DXAYNNY IPINIOPONI PRNDN

1"own P ,815201 NONYI NAD)

- 14 -

LEA LEA destination, source Flags ODITSZAPC
Load effective address &

Operands Clocks | Transfers* | Bytes Coding Example

reg 16, mem 16 2(6)+EA — 2-4 LEA BX, [BP] [DI]

LOOP

LOOP short-label

ODITSZAPC

) . Flags

Decrement cx and jump if not zero
Operands Clocks | Transfers* | Bytes Coding Example
short label 17/5(15/5) — 2 LOOP AGAIN
MOV MOV destination, source Flaes ODITSZAPC

Move &

Operands Clocks | Transfers* | Bytes Coding Example
memory, accumulator 10(9) 1 3 MOV ARRAY [SI], AL
accumulator, memory 10(8) 1 3 MOV AX, TEMP_RESULT
register, register 2(2) — 2 MOV AX, CX
register, memory 8(12)+EA 1 2-4 MOV BP, STACK:-_ TOP
memory, register 9(9)+EA 1 2-4 MOV COUNT [DI], CX
register, immediate 4(3-4) — 2-3 MOV CL, 2
memory, immediate 10(12-13) 1 3-6 MOV MASK [BX] [SI], 2CH

+EA
seg-reg, reg 16 2(2) — 2 MOV ES, CX
seg-reg, mem 16 8(9)+EA 1 2-4 MOV DS, SEGMENT_BASE
reg 16, seg-reg 2(2) — 2 MOV BP, SS
memory, seg-reg 9(11)+EA 1 2-4 MOV [BX] SEG_SAVE, CS

MOVSB/MOVSW MOVSB/MOVSW (no operands) Flags ODITSZAPC
Move string (byte/word)
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 18(9) 2 1 MOVSB
(repeat) (no operands) | 9+17/rep 2/rep 1 REP MOVSW
(8+8/rep)
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MUL MUL source Flags ODITSZAPC
Multiplication, unsigned UUUUX
Operands Clocks | Transfers* | Bytes Coding Example
reg 8 70-77 — 2 MUL BL
(26-28)
reg 16 118-133 — 2 MUL CX
(35-37)
mem 8 76-83+ 1 2-4 | MUL MONTH [SI]
EA(32-34)
mem 16 124-139+ 1 2-4 | MUL [BAUD_RATE]
EA(41-43)
NOP NOP (no operands) Flaes ODITSZAPC
No Operation g
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 3(3) — 1 NOP
NOT NOT destination Flags ODITSZAPC
Logical not
Operands Clocks | Transfers* | Bytes Coding Example
register 3(3) — 2 NOT AX
memory 16(3)+EA 2 2-4 | NOT [CHARACTER]
OR OR destination, source Flaes ODITS Z APC
Logical inclusive or g X XX UXX
Operands Clocks | Transfers* | Bytes Coding Example
register, register 3(3) — 2 OR AL, BL
register, memory 9(10)+EA 1 2-4 OR DX, PORT__ID [DI]
memory, register 16(10)+EA 2 2-4 OR FLAG_BYTE, CL
accumulator, immediate | 4(3-4) — 2-3 OR AL, 01101100B
register, immediate 4(4) — 3-4 OR CX, 01H
memory, immediate 17(16)+EA 2 3-6 OR [BX], CMD_WORD
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ouT OUT port, accumulator Flaes ODITS Z APC
Output byte or word g
Operands Clocks | Transfers* | Bytes Coding Example
immed 8, accumulator | 10(9) 1 2 OUT 44, AX
DX, accumulator 8(7) 1 1 OUT DX, AL
POP POP destination Flaes ODITS Z APC
Pop word off stack &
Operands Clocks | Transfers* | Bytes Coding Example
register 8(10) 1 1 POP DX
seg-reg (CS illegal) 8(8) 1 1 POP DS
memory 17(20)+EA 2 2-4 POP [PARAMETER]
PUSH PUSH source Flaes ODITS Z APC
Push word onto stack &
Operands Clocks | Transfers* | Bytes Coding Example
register 11(10) 1 1 PUSH SI
seg-reg (CS legal) 10(9) 1 1 PUSH ES
memory 16(16)+EA 2 2-4 PUSH RETURN__CODE [SI]
RCL RCL destination, count Flags ODITS Z APC
Rotate left through carry X X
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 RCLCX, 1
register, CL 8+4/ — 2 RCLAL, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 | RCLALPHA, 1
memory, CL 20+4/ 2 2-4 RCL [BP].PARAM, CL
bit(17+
1/bit)+EA
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RCR RCR destination, count Flaes ODITS Z APC
Rotate right through carry g X X
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 RCR BX, 1
register, CL 8+4/ — 2 RCR BL, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 | RCR [BX].STATUS, 1
memory, CL 20+4/ 2 2-4 | RCR ARRAY [DI], CL
bit(17+
1/bit)+EA
REP REP (no operands) Flaos ODITSZAPC
Repeat string operation g
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 2(2) — 1 REP MOVS DEST, SRCE
RET RET optional-pop-value Flaes ODITSZAPC
Return from procedure g
Operands Clocks | Transfers* | Bytes Coding Example
(intra-segment, no pop) | 16(16) 1 1 RET
(intra-segment, pop) 20(18) 1 3 RET 4
(inter-segment, no pop) | 26(22) 2 1 RET
(inter-segment, pop) 25(25) 2 3 RET 2
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ROL ROL destination, count Flags ODITSZAPC
Rotate left X X
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 ROL BX, 1
register, CL 8+4/ — 2 ROL DI, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 ROL FLAG_BYTE [DI], 1
memory, CL 20+4/ 2 2-4 ROL ALPHA, CL
bit(17+
1/bit)+EA
ROR ROR destination, count Flags ODITSZAPC
Rotate right X X
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 ROR BX, 1
register, CL 8+4/ — 2 ROR BX, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 ROR PORT_STATUS, 1
memory, CL 20+4/ 2 2-4 ROR CMD_WORD, CL
bit(17+
1/bit)+EA
SBB SBB destination, source Flass ODITSZAPC
Subtract with borrow = x XX X XX
Operands Clocks | Transfers* | Bytes Coding Example
register, register 3(3) — 2 SBB BX, CX
register, memory 9(10)+EA 1 2-4 SBB DI, [BX].PAYMENT
memory, register 16(10)+EA 2 2-4 SBB BALANCE, AX
accumulator, immediate | 4(3-4) — 2-3 SBB AX, 2
register, immediate 4(4) — 34 SBB CL, 1
memory, immediate 17(16)+EA 2 3-6 SBB COUNT [SI], 10
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STC STC (no operands) Flaes ODITSZAPC
Set carry flag g 1

Operands Clocks | Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 STC

STI STI (no operands) Flaes ODITSZAPC
Set interrupt enable flag g

Operands Clocks | Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 STI

SUB SUB destination,source Flags ODITSZAPC
Subtraction X XXXXX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 SUB CX, BX

register, memory 9(10)+EA 1 2-4 SUB DX, MATH_ TOTAL [SI]

memory, register 16(10)+EA 2 2-4 SUB [BP+2], CL

accumulator, immediate | 4(3-4) — 2-3 SUB AL, 10

register, immediate 4(4) — 3-4 SUB SI, 5280

TEST TEST destination, source Flags ODITSZAPC
Non-destructive logical and X XXUX X

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 TEST SI, DI

register, memory 9(10)+EA 1 2-4 TEST SI, END__COUNT

accumulator, immediate | 4(3-4) — 2-3 TEST AL, 00100000B

register, immediate 5(4) — 3-4 TEST BX, 0CC4H

memory, immediate 11(10)+EA — 3-6 TEST [RETURN_ COUNT], 01H
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XCHG XCHG destination, source Flags ODITSZAPC
Exchange registers g

Operands Clocks | Transfers* | Bytes Coding Example

accumulator, reg 16 3(3) — 1 XCHG AX, BX

memory, register 17(17)+EA 2 2-4 XCHG SEMAPHORE, AX

register, register 4(4) — 2 XCHG AL, BL

XLAT XLAT source-table Flaes ODITSZAPC
Translate &

Operands Clocks | Transfers* | Bytes Coding Example

source-table 11(11) 1 1 XLAT ASCII_TAB

XOR XOR destination, source Flags ODITSZAPC
Logical exclusive or 0 XXUXX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 XOR CX, BX

register, memory 9(10)+EA 1 2-4 XOR CL, MASK_BYTE

memory, register 16(10)+EA 2 2-4 XOR ALPHA [SI], DX

accumulator, immediate | 4(3-4) — 2-3 XOR AL, 01000010B

register, immediate 4(4) — 3-4 XOR SI, 00C2H

memory, immediate 17(16)+EA 2 3-6 XOR RETURN__CODE, 0D2H
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