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8088 Assembler Language Programming: The IBM PC The BO88 Instruction Set
Table A-2. Key to Flag Codes ADC destination, source ODITSZAPC
Code ADC Add with carry Flags X XXXXX
1 u ftionally set Operands Clocks | Transfers®| Bytcs, Coding Example
o unconditionally cleared : R register, regfster 3l - 2 | Abc ax. 8)
X allered to refloct operation resuli register, memory 9+EA 1 2-4 | ADC DX, BETA [5
u undefined fmask 1t out) K memory, reglster 16 +EA 2 2-4 | ADC ALPHA [BX] (SI). DI
R replaced from memory (2.g., SAHR regisier, immediate 4 - 3-4 | ADC BX. 258
b {blank) unaffectad ) mefocy, imrnediate 17 +EA 2 36 | ADC CAMMA, 30K
accumulator, Irmmediate 4 — 2-3 | ADC AL, 5
INSTRUCTION-SET TABLES ADD destination,source Flawg ODITSZAPC
; ADD Addition 8 X XxXxXxXX
AAA (no operands) F ODITSZAPC Operands Clacks | Transfers® | Bytes Coding Bxampie
AAA ASCII adfust for addition B8y uuxux ' register. register a - 2 |aDDex, DX
- reglaler, memary @rEA H 2-4 [ ADD DM, [BX|. ALPHA
Operands Clocks | Transfers* Coling Example . Memory, register 16+EA 2 2-4 | ADD TEMP, CL
Pyies . register, immediate 4 - 34 |ADDCL, 2
o operands) 4 ~ 1 |AAA - memory, tmunediate 17 +EA 2 3-6 |ADD ALFHA, 2
Q - ' actutiulater, immedate 4 - 2-3 |ADD AX, 200
(/] AAD (no operands) ODITSZAPC -
AAD ASCII adjust fo 1 Flngs : AND destination,source ODITSZAPC
) just for division U XXUxu . AND cal AND Flags 0 XXUXO
ands [ ! Examp
Oper ocks | Tranafers* | Bytes Coding Example Operands Clocks | Tranafers*| Bytes Coding e
{no aperands) &80 — Z | AAD
reglater, register 3 - 2 [AND AL, BL
register, metnory 8+EA 1 24 | AND CX, FLAG_.WORD
memory. register 164EA 2 2-4 | AND ASCT] [DI).AL
— €X0, FOH
AAM {no cperands) ODITSZAPC mmgmhmw'. ’F‘Mmm?;fe 17 f £a 2 33_: AWNS BETA, 018
AAM ASCII adjust for multiply Flags XXUXU accumulator, Immediate a - 2-3 | AND AX. 016100008
Operands Clocka 'I‘nnm-fru' Bytes Coding Example :
{no operands) 83 - 1 [AAM - . ' CALL target
— . Fl, ODITSZAPC
3 CALL Call a procedure ags
X ands Clocks | Transfers® | Bytes Coding Examples
AAS AAS (no operands) Flags OD1TSZAPC : Oper e g R
ncar-proc
. ASCII adjust for subtraction u Uuxux ‘ fﬂr_prl; on 2 s cC " LLLLL ;Hg_gw -
EA 2 2-4 | CALL PROC_
Operanda Clocks | Transfers®| Bytes Coding Example mre::t[:ullﬁ: ® “ 1+ & 1 2 | CALL AX
(no operands) 4 - 1 |AAs mempts 32 IT+EA 4. 2-4 | CALL [BX], TASK [S])
* For the 8086, add four clocks for each 16-bit word tranafer with an odd address. For the - For the 8066, add four clocks for each ‘16-bit word transfer with an odd address. For the
8048, add four clocks for each 16-bit word teansfer. . 8088, add bur clocks for each 16-blt word tranafar. 4
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CBW (no operands) .
CBwW Convert byte to word Flags ODITSZAPC
Operands Clocks| Tranafers*| Bytes Coding Example
{no operarxis) 2 - I | CBW
CLC (no operands) ODITSZAP
CLC Clear carry flag Flags g
Opecrands Clocks| Transfers*| Bytes Coding Example
{no operands) 2 - 1 |CLC
CLD (0 operands) ODITSZAPC
CLD Clear direction flag Flags =,
Operands Clocks| Transfers*| Bytes Coding Example
{no operands) 2 — 1 {CLD
CLI (no operands} ODITSZAPC
CLI Clear interrupt flag Flags
Operands Clocks| Transfera®| Bytes Coding Example
[no operands) 2 - bo|cu
CMC (no operands) ODITSZAPC
CMC Complement carry flag Flags X
Operands Clocks | Tranalera?| Bytes Coding Example
{no operands) 2 -~ 1 [CMC
CMP destination,source ODITSZAPC
CMP Compare destination to source | F1288 x XXXXX
Operands Clocks | Transfers*] Bytes Coding Example
tegister, register k) — 2 |CwmP BX, CX
register, memory 8+EA ! 24 |CMP DH, ALPHA
memary. reglater 9+EA 1 2-1 |CMF [BP+2|,SI
register, immediate 4 — 34 |CMP BL, 02H
memory, immediate 10+EA 1 3-6 | CMP [BX).RADAR {DI),
34201
accumulater, immediate 4 — 2-3 |CMP :L. 0Da10000B

* For the 8086, add four clocka for each 16-bit word tranafer with an odd address, For the .
8088, add four clocks for each L6-bit word transfer.
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CMPS dest-string.source-

string Flags ODITSZAPC
CMPS Compare string X XXXXX
Operands Clocks [Transfers® |Bytes Coding Exampie

dest-piring, source-siring
(repeat] dest-string, source-string

22 2 I
9+22/ | 2/vep 1
rep

CMPS BUFF1, BUFF2
REFE CMPS ID, KEY

CWD (no operands)

Flags ODITSZAPC

3
.
i

s

CwWD Convert word to doubleword
Operands Clocks [Transfera® lBytes Coding Exampis
{0 nperands) 5 - l 1 JCwDb
DAA (no operands] ODITSZAPC
| DAA Decimal adjust for addition Flags o xxxxx
Operands Clocks |Translers* [Bytes Coding Example
(no operands} 4 - 1 | |PAA
DAS i(no operands) ODITSZAPC
DAS Decimal adjust for subtraction | €% U XXXXX
Operands Clocks [Transfera® [Bytes Codhi-Bnlnple
() operands) 4 - 1 DAS
DEC destination ODITSZAFC
DEC Decrement by 1 Flags »  xxxx
Operands Clocks [Tranafers+ IByte- Coding Example
16 2z - 1 DEC AX
ﬁﬂ 3 - 2?2 |DECAL
memery IS+EA 2 2-4 | DEC ARRAY (3]
DIV source Fiags ODITSZAPC
DIV Division,unsigned u Uuuuu
Operands Clocks |Transfera* |Bytes Coding Fxample
80-80 -— 2 DIV CL
:56 144-162 - 7 . |mvBx
mem8 86-98) 1 24 | DIV ALPHA
+EA .
mem16 k150-188)F .} 2-4 | DIV TABLE |51
+EA ’

8088, add four clocka for each 16-bit word transfer.

* For the 8088, add fowr clocks (or each 16-bit word tranafer with an odd addresa. For the

R
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ESC external-opcode,source

Escape Flags ODITSZAPC

Operands Clocks |Transfers® | Bytes Coding Examgplc
immediate, memory 8+EA 1 24 |ESC 8.ARRAY (S]]
immediate, register 2 - 2?2 |ESC 20,AL

HLT (o operands)

Flags ODITSZAPC

48T

Halt
Operands Clocks |Transiera® |Bytes Coding Example
(no operands) 2 —_ 1 HLT
IDIV source ODITSZAPC
IDIV Integer division Flags " Luuuu
Operands Clocks [Transfers® |Bytes . Coding Example
regd 101-112 - 2 |mve.
regls 165184 - 2 |IDIV CX
mem8 107-118) 1 24 [IDIV DIVISOR BRYTE 5§
+EA ‘
meml6 K171-180 1 24 |IDIV [BX}, DIVI-
+EA SOR__WORD
IMUL source ODITSZAPC
IMUL Integer multiplication Flags v vuwux
Operands Clocks |Transfers®| Bytes Coding Example
regh 80-88 — 2 |IMULCL
reglé 128-154 - 2 |MUL BX
memd {86-104} 1 24 |MUL RATE_BYTE
+EA
memlE 134-1604 1 24 | MUL RATE. . WORD {BP|!
+EA o1
IN accumulator, port
IN Input byte or word Flags ODITSZAPC
Operands Clocks [Transfers* Bytes Coding Example
accumulator, launedB8 10 i 2 |IN AL, OFFEAH
accumulator, DX ] 1 1 |moax, DX

* For the 8086, add four clocks for each 16-bit word tranafer with an odd address. For the
8088, add four clocks for cach 16-bit word tranafer.

INC destination ODITSZAPC
INC Increment by 1 Flags ¥~ xxxx
Operands Clocks | Transicrs* | Bytes Coding Example
regle 2 - I |INCCX
regs 3 - 2 |INCBL
memory 15+EA 2 2.4 | INC ALPHA D] [BX)
INT interrupt-type ODITSZAPC |
INT Interrupt Flags 00
Operands Clocks | Tranafers” |Bytes Coding Example
1mmedB8 (lype=3) 52 5 1 [INT3
Immed8 (type~3) 5t 5 2 |INTE7
INTR {external maskable in-
ot) Flags 0D(l).'<I')SZAPC
INTR Interrupt if INTR and [F=1
Operands Clocks | Transfers* | Bytes Coding Example
(no cperands) 61 7 Nsa | NsA
INTO (no operands) ODITSZAPC
INTO Interrupt If overflow Flags ™" 50
. Operands Clocks | Transfera®| Bytes Coding Example
{no aperands) 53 or 4 s 1 PINTO
IRET (nc operands) ODITSZAFPC
IRET Interrupt Return Flags RRRRRRRRR
Operands Clocks | Transfers® | Bytes Coding Example
{no operands) 24 3 1 }IRET
JA/JNBE short-label
Jump If above/Jump If not Flags ODITSZAPC
JA/JNBE below nor equal
COperands Clocks | Transfers* | Bytes Coding Example
short-label 160rd - 2 |JA ABOVE

* For the 8088, add four clocks for each 16-bit ward transfer with an odd addreas. For the
BOBS. add four clocks for each 16-bit word transfer.
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JAE /JNB short-label
Jump if above or equal fJump

Flags ODITSZAPC

38T

JAE/JNB if not below
" Operands Clocks | Tranafers+ | Bytea Coding Example
short-label 16or4 - 2 | JAE ABOVE_EQUAL
JB/JNAE short-labe!
Jump if below/Jump if not Flags ODITSZAPC
JB/JNAE above nor equal
Operands Clocks | Transfera® Bytes Coding Example
short-label 16 or 4 - 2 |JB BELOW
JBE/JNA short-label
Jump If below or equal/Jump |Flags ODITSZAPC
JBE/JINA  |if not above
Operands Clocks | Transfers® |Bytea Coding Example
short-label iBorg — 2 | JNA NOT ABOVE
JC short-label '
Jc Jump If carry Flags ODITSZAPC
Operands Clocks | Tranafers* | Bytes Coding Example
shor-label 16or4 - 2 [JC CARRY SET
JCXZ short-label s
JCXZ Jump If CX 1s zero Flags ODITSZAPC
Operands Clocka | Transicrs® | Bytes Coding Example
short-label 1Bor 6 - 2 |.JCXZ COUNT DONE
JE/JZ short-label
JE/JZ Jump If equal/Jump If zero  |T 1282 ODITSZAPC
Operands Clocks | Transfers* | Bytes Caoding Example
short-labet 16 or4 - 2 |JZZERQ

* For the B086, add four clocks for

8086, add four clocks for each 16-bit word tranafer,

each 16-bit word transfer with an odd address. For the

116

TIT MWL dealeuubiea gt

JG/JNLE short-label
Jump if greater/Jump if not

Flags ODITSZAPC

JG/JNLE less nor equal
Operands Clocks | Transfera* | Bytes Coding Example
short-label 16 or 4 — 2 | JG GREATER
JGE/ JNL short-label
Jump if greater or equal/ Flags ODITSZAPC
JGE /JNL Jump If not less
Cperands Clocks | Transfers* | Bytes Coding Example
short-label l6or4 - 2 |JGE GREATER EQUAL
JL/JNGE short-label
Jump {f less/ Jump if not Flags ODITSZAPC
JL/JNGE |greater nor equal
Operands Clocks | Tranafers® | Bytes Coding Example
short-labd 16or4 - 2 |JL LESS
JLE/JNG short-label ‘
Jump if less or equal/Jump If |Flags QODITSZAPC
JLE/JNG not greater
Operands Clocks | Transfers* | Bytes Coding Example
short-label 18ora -_ 2 | JNG NOT GREATER
: JMP target ODITSZAPC
JMP Jump Flags
Operands Clocks | Tranafers”® |Bytes Coding Example
short-label 15 - 2 |JMP SHORT
ncar-label 15 - 3 [ JMP WITHIN SECMENT
{ar-tabel 15 - 5 |JMP FAR LABEL
memplr16 18+EA 1 2-4 |JMP [BX|.TARGET
regptri6 11 — 2 lJMPCX
memptr32 24+EA 2 24 | JMP OTHER.SEG [SI]
JNC short-label
lags ODITSZAPC
JNC Jump if not carry F
Operands Clocks | Tranafers® | Bytes Coding Example
short-label l6ord - 2 | JJNC NOT CARRY

" For the 8086, add four clocks for each 18-bit word tranafer with an odd address. For the
8088, add four clocks for cach 18-bil word transfer.




8088 Assembler Language Programming: The IBM PC

The BOBS Instruction Set
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JNE /. JNZ short-label
Jump if not equal/Jump 1f Flags ODITSZAPC
JNE/JNZ not zero
Opernnds Clocks | Tranafers* | Bytes Cading Exumple
short-label i6ord - 2 [JNE NOT EQUAL
JNO short-label
JNO Jumnp Il not overflow Flags ODITSZAPC
Operands Clocks | Transfers® | Bytes Coding Example
short-label 16ord - 2 | JNO NG OVERFLOW
JNP/JPO short-label
Jump {f not parity/Jump {f |Flags ODITSZAPC
JNP/JPO parlty odd
Operands Clocks | Tranafers* | Bytes Coding Example
short-label 16or4 - 2 {JPOODD PARITY
JNS short-label
JNS Jump if not sign Flags ODITSZAPC
Operanas Clocks | Transters® | Byles Coding Exampile
shart-label 16ora - . 2 | JNS POSITIVE
JO short-label Pl
JO Jump If overflow ODITSZAPC
Operands Clocks [ Trunsfers® | Bytes Coding Example
shortdabel 16ord - 2 |JO SIGNED_OVRFLW
JP/JPE short-label
Jump If parity/Jump if parity |Flags ODITSZAPC
JP/JPE even
Operands Clocks | Tranafera* | Bytes Coding Example
short-label Bord| . - 2 |JPE EVEN_PARITY

* For the 8086, add four clocks for each 16-bit word transfer with an odd address. For the
8088, add four clocks for each 18-bit word transfer.

J8 short-label
JS Jump if sign Flags ODITSZAPC
Operanda Clocks | Transfera® |Bytes Coding Example
shart-label 16 or & - 2 |JS NEGATIVE
LAHF (no operands)
LAHF Load AH from flags Flags ODITSZAFPC
Operands Clocks | Tranafera® |Bytes Coaing Example
{no operunds) 4 - 1 |LAHF
LDS destination,source ‘ !
LDS Load polnter using DS Flags ODITSZAPC
Operanda Clocks | Transiers® | Bytes Coding Example
reg18, mem32 16+EA 2 24 |LDS SLDATASEG D]
LOCK (no operand '
LOCK Lock m(;s o Flags ODITSZAPC
Opcrands Clocks | Translers* | Bytes Coding Example
[no aperands) 2 - 1 LOCK XCHG FLAG,AL
LODS source-string
LODS Load string Flags ODITSZAPC
Operands Clacks | Transfcrs® | Bytes Coding Example
soutce-string 12 1 1 |LODS CUSTOMER NAME -
[repeat] source-sicing 9+13/ L/rep 1 |REF LODS NAME
rep
LOOP short-label
LOOP Loop Flags ODITSZAPC
Operands Clocks | Tranafers®| Bytes Coding Example
short-label 1745 - 2 | LOOP AGAIN

* For the 8086, add four clocks for each 16-bit word transfer with an odd address. For the
B80BS8, add four clocks for each 16-bit word tranafer.




8088 Astembler Language Programming: The BM PC
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The BOBS inst:uction Set

LOOPE/

LOOPE/LOOPZ short-label P .
LOOPZ Loop if equal/Loop if zero Flags ODITSZAPC
Operands Clocks | Transfers*| Bytes Coding Example
short-label 18cr6 - 2 | LOOPE AGAIN
LOOPNE/LQOPNZ short-label
LOOPNE/ Loop if not equal/Loop #f not |Flags ODITSZAPC
LLOOPNZ ZEro
Operands Clocks | Transfers* | Bytcs OodlnglExample
short-labe! a5 - 2 | LOOPNE AGAIN
LEA destination.source
LEA Load effective address Flags ODITSZAPC
Operanda Clocks | Transfera®| Bytes Coding Exampie
regls, memlé 2+EA — 2.4 |LEA BX, (BF D]
LES LES dtinallonsoures | iags 0D ITSZAPC
Operands Clocks | Transfers”| Bytes Coding Example
regl6, mem32 16+EA 2 24 | LES DI, [BX], TEXT_BUFF
NMI [external nonmaskable ODITSZAPC
interrupt) Flags 00
NMi Interrupt if NMI=1
Operands Clociks | Transfers* | Bytea Coding Exanmple
{no operands) 50 5 N/A | N/A

* For the 8086, add four clocks for cach 16-bit word transfer with an odd addreas. For the
8088, add four clocks for each 16-bit word transfer.

MOV destination,source

MOV Move Flags ODITSZAPC
Operands Clocks |Transfers* | Bytes, Coding Example
memary, accumulator 10 1 3 MOV ARRAY [S]), AL
accumulator, memory 10 1 3 | MOV AX, TEMP_RESIILT
register, reglster 2 — 2 | MOV AX,CX
reglster, memory 8+EA 1 2-4 [ MOV BP, STACK_.TOP
memmy, register 9+EA 1 2-4 | MOV COUNT D], CX
register, immadiate 4 - 23 |MOVCL. 2
memory, immediate 10+EA 3 3-6 | MOV MASK {BX] [S], 2 CH
segreg, regls 2 — 2 |MOVES, cX
seyf-reg, mem 16 B+EA 1 2-4 | MOV DS, SEGMENT_BASE]| -
reg 16, seg-reg 2 - 2 |MOVBF, 85
memory, seg-reg I+EA 1 2-4 | MOV [BX], SEG_SAVE, CS
MOVS dest-string,source-
string Flags ODITSZAPC
MOVS Move string
Operands Clocks [Transicra® [Bytes Coding Example

dest-string, source.

18 2 1

(repeat) dest-string, source-string | 9+ 17/ 2ryep 1

~p

MOVS LINE.EDIT_DATA
REP MOVS SCREEN, BUF-
FER

MOVSB/MOVSW (no oper-

MOVSB/ ands) Flags ODITSZAPC
MOVSwW Move string (hyte/ word)
Operands Clocks [Transicrs” |Bytes Coding Example
{no operands} 1] 2 1 [MOVSB
{repeat) (no operands) ' B+17/ 2/rep 1 |REP MOVSW
rep
MUL source ODITSZAPC
MUL Multplication. unsigned Flags v uuuux
Operands Clocks ern® | Bytes Coding Example
regB 70-77 - 2 |MuLBL
reglé 118-133 — 2 |MULCX
mems (76-83} 1 2.4 | MUL MONTH S]]
+EA
mem1G (124-139) 1 2.4 | MUL BAUD_RATE
4139

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

8088, add four clocks for each 16-blt word (ransfer.
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8083 Assembler Language Frog famming: The (BM PG
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NEG destination . ODITSZAFC
NEG Negalte Flags ¥ xxxx1e
Operunds Clocks | Transfers* | Bytea Coding Exampic
reglster 3 - 2 |MeG AL
memory 16+EA 2 2-4 |NEG MULTIPLIER
*0 If destination = 0
NOP (no operands)
NOPp No Operation Flags ODITSZAPC
Operands Ciocka [ Transfera* |Bytes Coding Example
[no operands) 3 - 1 |NOP
NOT Nl mlc:fi‘(‘;;““” Flags OD ITSZAPC
Qperands Clocks | Tranafera® | Bytes Coding Example
reglister a - 2 |NOT AX
memory 18+EA 2 24 INOT CHARACTER
OR destination,source Flags ODITSZAPC
OR Logical inclusive or 0  XXUXO0
Opecrands Clocks | Tranafera® |Bytes Coding Example
reglater, register 3 - 2 |OR AL BL
reglater, memaory 8+EA 1 2-4 [OR DX. PORT ID D§
memory, regisler 16+EA 2 2-4 |OR FLAG BYTE. CL
accumulater, lmmediate 4 - 2-3 |OR AL,0110110B
register. Immediate 4 - 3-4 | OR CX,0lFH
memory, Immediate 17+EA 2 36 | OR [BX] CMD WORD,0CFH

out

OUT port,accumulator
Output byte or word

Flags ODITSZAPC

Operands

Clocks | Transfcre® | Bytes

Coding Example

immed8, acoumulaler
DX, accumulator

10 1
B 1

QUT 44, AX

2
1 |OUT DX. AL

* For the B0O8E, add four clocks for each 16-bit word transfer with an odd address. For the
8088, add four clocks for each 16-bit word transler.

The 8088 Insyuction Sat

POP destination

Flags ODITSZAP:}

POP Pop word off stack
Operands Clocks |Tranaferss |Bytes Coding Example
feglater 8 E t |poPDX
seg-reg (CS ilegal) & 1 1 |poPDS
memory 17+EA 2 2-4 | POP PARAMETER
FOPF (no operands) ODITSZAPC
POPF Pop flags off stack Flags ZRRRRERRR
Operands Clocks ansfers® | Bytcs Coding Example
(N6 operands) 8 1 1 |POPF
PUSH source
PUSH Push word onto stack Flags ODITSzAPC
Operands Clacks |Transfers* | Bytes Coding Bxampile
register 11 1 1 |pusHs
seg-reg (CS legal) 10 1 1 [PUSHES
memory 184+EA 2 2-4 | PUSH RETURN CODE [Sf)
PUSHF ino operands)
PUSHF Push flags onto stack Flags ODITSZAPC
Operands Clocks [Transfera* | Bytes Coding Example
{no operands) 10 l 1 PUSHF
RCL destination,count ODITSZAPC
RCL Rotate left through carry Flags X
Operands Clocks |Transfers* {Bytes Coding Exasuple
register. | 2 - 2 |RcLcx.a
register, CL B+4/bit - 2 |RCLAL.CL
memory, 1 15+EA 2 2-4 |RCL ALPHA, 1
memory, CL 204+ EA+ 2 244 |RCL [BF). PARM. CL
a/bit

* For the B0B8S. add four clocks for each 1&-bit word trunsfer with an odd address. For the
8088, add four clocka for cach 16-bit word tranafer. '
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8088 Assembler Language Programiming: The IBM PG

RCR destination.count F GDITSZAPC
RCR Rotate right through carry lags X
" Operands Clocks | Tranafers® |Bytes Coding Example
register, 1 z - 2 |RCRBX. 1
register, CL B+4/bit - 2 |RCRBL CL
memeory, 1 IS+EA 2 2-4 | RCR [BX], STATUS, 1
memory, CL 20+EA+H 2 2-4 |RCR ARRAY [D¥], CL
4/bit
REP (nc operands)
REP Repeat string operation Flags ODITSZAPC
Opecrands Clocks | Tranaiers* | Bytes | Coding Example
{no operands) 2 - 1 |REF MOVS DEST, SRCE
‘ REPE/REPZ (no vperands) :
Repeat string operation while |Flags ODITSZAPC
REPE/REPZ | equal/while zera .
_% Operands Clocks | Transfcrs*® | Bytes Coding Example
}J ino operands) 2 - 1 |REPE CMPS DATA. KEY
REPNE/REPNZ {no operands)
REPNE/ Repeat string operation while | Flags OD ITSZAPC
REPNZ not equal/not zero
Operands Clocks | Transfers® | Bytes, Coding Example
{no operands) 2 - 1 REPNE SCAL INPUT LINE
RET optional-pop-value 1
RET Return from procedure Fl ODITSZAFPC
Operands Clocks | Transfcrs* | Bytes Coding Example
(intra-segiment, na pop) ] 1 1 {RET
(intra-segment. popl 12 1 3 {RET4
(tnter-segment. no popt 18 2 | {RET
(inter-segment, pop) 17 2 3 |RET2

* For the 8086, add four clocks for each 16-bit word {ransfer with an odd address, For 1he
8088, add four clocks for each 16.bit word transfer.

.

The BOBS instruction Set

ROL destination.count ODITSZAFC
ROL Rotate left Flags %
Operamns Clocks |Transfers® | Bytes Coding Example
register, | 2 - 2 (ROLBX.1
reglister. CL 8+4/blt - 2 |ROLDLCL
memory. 1 15+EA 2 2-4 [ROL FLAG BYTE (DI, 1
memory. CL 20+ EA + 2 2-4 [ROL ALFHA.CL
4/bit
ROR destination,count ODITSZAFPC
ROR Rotate right Flags o X
Operands Clocka | Transfers® | Bytes Coding Example
cegister, 1 2 - 2 |ROR AL, 1
reglster, CL B+asbtt] o~ 2 (RORBX, CL
| memory. 1 IS+EA 2 2-4 |ROR PORT STATUS, |
memery, CL 20+EAH 2 2.4 |ROR CMD WORD, CL
4/bit
SAHF (no operarxs) ODITSZAPC
SAHF Store AH into flags Flags RRRRR
Operunds Clocks | Transfers*| Bytes Coding Example
{no operands) 4 - 1 {SAHF
SAL/SHL destination,count
Shift arthmetic left/Shift | Flags g >o~F ¢ |
SAL/SHL  |logical lent
Operands Clocks | Tranafers®| Bytes Coding Example
cegllster, 1 2 - 2 [SALAL G
reglster, CL B+4/biL — 2 [sHLDLCL
. memoary, 1 154EA 2 24 [SHL IBX]. OVERDRAW. 1
memory, CL 204+ EA + 2 24 |SAL STORE_COUNT, CL
4/bdt
SAR destination,source Flags ODITSZAPC
SAR Shift arithmetle right X XXUXX
Operands Clocks |Transfcre*| Bytes Coding Example
register, | 2 — 2 |SARDX. !
register, CL . B+4/bil — 2 |saropt CL
memary, 1 15+EA 2 2-4 |SAR N BLOCKS, 1
memory, Cl. 20 +EA+ 2 | 24 |SAR NBLOCKS, CL
4/7bit

* For the 80886, add lour clocks for each 16-

8088, add four clocks for euch 16-bit word transfer, *

bit word transfer with an odd address. For the

224

25




th~¢

B08E Assembler Language Frogramming: The 1BM pC

SBB destination, source ODITSZAPC
SBB Subtract with borrow Mg S XXXxX
Cperands Clocks | Tranafers*| Bytea Coding Example
register, register 3 ~ 2 |SBEBX, CX
register, memory S+EA 1 2-4 | SBB DI, BX}, PAYMENT
memary, reglster 164EA 2 2-4 | SBE BALANCE, AX
accumulator, mmediate 4 — 2.3 'SBB AX, 2
reglster, immediate 4 - 34 [SBECL.t
memory, Immediate 17+Ea 2 36 | SBB COUNT =0, 1o
N sc '
AS deat-strfng ODITSZAPC
SCAS Scan string Flags X  XXXXX
Operands | Clocks | Tranafers* Bytes Coding Examplc
dest-string 15 1 1 |SCAS INPUT...LINE
Irepeat) dest-string 9+ 15/ l/rep | |REPNE SCAS BUFFER
rep
SHR destination,count ODITSZAPC
SHR Shift logical right Flags X
Operands Clocits | Transfers+* Bytes Coding Example
reglster. | 2 - 2 |sHRrSL ]
regisier, CI. - 8+4/bit - 2 ISHR ST, cL
nemory, 1 154EA 2 24 |SHR ID BYTE, SH BX], 1
memary, CL 204+ EA + 2 .24 SHR INPUT WORD, €I,
4/blt
SINGLE STEP {Trap flag in-
SINGLE  [iemun) Flags 0P 7SZAPC
STEP Interrupt if TF = |
Operanda Clocks | Transfers® | Bytes Coding Example
[no operands) 50 5 N/A |NsA
STC (no operands) ODITSZAPC
STC Set carry flag Flags 1
Opeinnds Clocks | Transfers*| Bytes Coding Example

‘ Ino operands)

2 —

1 |STC

* For e 8086, add four clocks for

BOBB, add four clocks for

each 16-bit word transfer.

each 18-bit word transfer with an odd address. For the
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The 8088 Instruction Set

STD (no operands) ODITSZAPC
STD Set direction flag Flags ™
Operands Clocks | Tranafergs Bytes Coding Example
(no operands) 2 | - l |st>
STI (no operands) ODITSZAPC
STI Set interrupt enabie flag Flags =,
- .
Operands Clocks | Trangfers* Bytes Coding Example
(N0 operands) 2 - | 5TI
STOS dtst-strtng
STOS Store byte or word string Flags ODI1TSZAPC
Operands Clocks | Transfera® Bytes Coding Example
l!rsl-strlng 11 1 1 5TQS PRINT LINE
{repeat) deat-siring 9+t0/ ) 1srep I |REP STOS DISPLAY
rep
SUB destination,source ODITSZAPC
SUB Subtraction Flage y Xxxxx
Opetands Clocks | Transfera® Bytes Coding Example
ftster, ter E ] — 2 |SuUB CX, BX
rr:gmer. :E:rs\ozy B+EA i 2-4 |SUB DX, MATH TOTAL
sn
memory, register 16+EA 2 24 |SUB [BP+2], CL
accumulator, immediate 4 - 23 |SUB AL, 10
register, inenediate 4 - 34 | SUB SI, 5280
menwry, immediate 17+EA 2 36 [suB [BF, BALANCE, 1000
TEST destination,source I P
Test or nondestructive logical |Flags gD Ti;‘zﬁxg
TEST AND
Operands Clocks | Transfers* |Bytes Coding Example
register. register 3 = | 2 |TESTSILDI
reglister. memory 9+EaA 1 2.4 |TEST St END COUNT
accumulator. immediate 4 — 2-3 [TEST AL, 001000005
reglaler, Immediale 5 — 3-4 |TEST BX, DCC4H
memory, Immed|ate lI+EA - d-6 |TEST RETURN CODE, GIH

* For the BO86. add faur clocks for each 18-bit word transfer

5088, add fowr clocks for each 16-bit ward transfer.

+

with an odd addresa. For the
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WAIT (no operands}
Walt while TEST pin not as- |Flags ODITSZAPC
WAIT serted
Operands Clocks | Transiers® | Bytes Coding Example
{no opcrands) 3+5n - 1 |WAIT
XCHG destination,source
XCHG Exchange Flags ODITSZAPC
Operands Clocks | Transfera® | Byies Coding Example
accumulator, reglé 3 -— ¥ XCHG AX, BX
memory, register 17 +EA 2 2.4 |XCHG SEMAPHORE, AX
mgiater, regisler 4 - 2 |XCHG AL. BL
XLAT LAY Sorce table Flags ODITSZAPC
operands Clocks | Tranafers* {Bytes Coding Exampie
source-(able 11 1 1 XLAT ASCIL_TAB
XOR destination,source ODITSZAPC
XOR Logical exclusive or Flags o xxuxo
Operands Clocks | Transfera* |Byles Coding Example
register, regisier 3 - 2 !XORCX.BX
register. memory D+EA 1 24 [XOR CL, MASK BYTE
memory, register 18+EA 2 2.4 |XOR ALPHA [S1,DX
accumulator, Immediate 4 - 5.3 |XOR AL, 010000108
reglater, immedlate 4 -_ 34 |XOR S|, 00C2H
memory, Immediate 17+EA 2 3.6 |XOR RETURN CQDE, 0D2H

* For the 8086, add four clocks for cach 16-bit word tranafer with an odd address. For Lhe
B08H. add four clocks for each 16-bit word transfer.

o
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