APPENDIX A

The 8088 Instruction Set

The 8088 Instruction set Is summartzed (n the series of tables that makes
up the bulk of this appendix. Examples of typical assembler-
statements are provided for each instruction listed. The time required to
execute each Instruction s indlcated by the number of clocks specified.
“+EA" appears in this column, it indicates that time must be spent calcu-
lating the effective address of an operand that is located in main memory.
This ttme depends on the addressing mode used to access the operand and
can be obtained from Table A-1. The way each instruction affects the vard-
ous 8088 flags Is indicated In the box at the upper right comer of each
table. The llag codes are explained in Table A-2.

The Information provided here has been extracted from the 8086/8087/
8088 Macro Assembly Language Reference Manual and 1 reprinted
with permission from inted Cotp.

Table A-1. Effective-Address Calculation Time

EA Compoovents Clocks*
Displacesent Only 8
Bame or Indax Only (BX. BP, 5i, D 5
Displacement
+ L]
Base or Index (BX. BP. SL DIl
Base BP + DI, BX + SI 7
+
Index BP ¥ SI.BX + DI 5
Displacement BP + Di + DISP
+ BX + St + Disp n
Base
£ 4 BP + Sl + DISP
Index BX + Di + DISP 12

*Add 2 clovks for segment ovemide.,
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Table A-2, Key to Fiag Codes

Code Mcaning
1 uncondttsonally set
] uncondibonally cleared
X Altered to reflecd aperation rosult
u 1ndeftnen [mask (L oull
R replaced from memory c.g. SAHR
b (biank] unaflecied
INSTRUCTION-SET TABLES
AAA Ino aperands) ODITSZAPC
AAA ASCI adjust for additian Flags o uuxux
Operands Clocks | Toanal Bytes Coding ¥xample
na operands) 4 - H AAA
AAD ino operands) ODITSZAPC
AAD ASCH adfust for divislon Flags |, xxuxu
Operands Clotks | Trassfers® | Bytes Coding Exampls
{no operands) 60 - 2 jAAD
AAM (no aperands) ODITSZAPC
AAM ASCI adjust for multiply Flage ;" xxuxu
Opernnds Clochs Tilnﬂe;" | Bytles Coding Exaupie
no operands) 83 — 1 |aam
AAS (no operands) OD1ITSZAPC
AAS ASCIl adjust for subtraction | T%8% y  guxux
Operenas Clocks | 1 Bytes Coding Example
no vperands] 4 - ] AAS

* For the 8086, add o’ clocks for each 16-bit word tranafer with an odd address. Foc the
8088, add four clocks for each 16-bIL wocd tranaker,

ADC destination,source Plags QD ITSZAPC
ADC Add with earry X KXXXX
Operands Clocks | Treanfers*| Bytcs| Coding Exarcple
fegialer, register 3 - 2 ] ADCAX, 81
rogister, memory B +EA 1 24 { ADC DX, BETA (S
memacy, rgiser 16 +EA 2 2-4 | ADC ALPHA @) ST, DI
reglstes, townediate 4 - 34 | ADCBX. 254
. Immetiaie 17 4EA] 2 _| S-8 | ADC GAMMA, 30H
accumulaioe, Immediate 4 - 2.3 | ADCAL, §
ADD destination.source Flags ODITSZAPC
ADD Additioa X XXXXX
Operande Clocks | Transfers* | Byies Codisg Exwmple
reghler, register 3 - 2 |apocex, px
regleter, marnory 94+EA 1 24 | ADO DI, B} ALPHA
mermory, regisier 164+Ea 2 24 | ADD TEMP, CL
reghter, tmmestiate 4 - 34 |ADDCL.2
memory. Immediaie L7+EA 2 36 {ADD ALPHA. 2
accumulnator. byomediate 4 - 2-3 | ADD AX, 200
AND destination, souroe ODITSZAPC
AND Logical AnD Fiags 5 xxuxo
Operands Clocks | Transfers | Bytes Codiag Zxample
register. register 3 - 2 |AND AL BL
regisicr, memosy 9+EA i 244 | AND X, FLAG._ WORD
.| memary, register IB6+EA 2 2-4 | AND ASCH [, AL
reginter, immedlate 4 - 3-4 | AND CX0, FOH
memory, Immediate I74EA 2 36 | AND BETA, 0)H
“ocumulatarn, immediate 4 had 23 | AND AX, 010100008
CALL turget
CALL Call a procedure Flags ODITSZAPC
Operanda Clocks | Transters® | Bytes Coding Examples
AT 19 1 3 | CALL REAR_PROC
Jar-proc bL] 2 5 | CALL FAR_PROC
memptr 18 2L +EA 2 24 | CALL PROC_TABLE {51
regpir 16 16 1 3 | CALLAX
enemnpte 32 37+EA 4 24 [CALL (BX], TASK 5§

* For the 8068, udd four cacks for cach 16-bit word trawler with an add addross. Por the
B088. add four clocks for exch 16-bit word Lrenaler.




CBW {no )
CBW Convert byte to word Flags ODITSZAPC
Opexands Clocks | Transfcrs*| Bytes| Coalng Txampie
{na operandy) % - 1| cew
CLC (no aperands) ODITSZAPC
cLC Clear carry flag Flags 0
Operands Clocka] Transicrss] Byiee Coding Exampie
04 operinds) z - 1 |ac
CLD Ina operands) ODITSZAPC
CLD Clear direction flag Flags =5
Operande Clocks| Transters®, Bytes, Coding Exampie
{10 aperandat 2 - 1 jewn
CLI ino operands) QD ITSZAPC
CLI Clear intermupe flag s g
Operands Gnchl Tranafers*| Bytes| Codiug Example
ino operands) 2 | - L |eu
. CMC ino operands) ODITSZAPC
CMC Complement carvy flag & - X
Operunds Quocks | Trassbers*| Bytes Coding Exampie
(no operands) 2 - I foMe
CMP destination.source ODITSZAPC
_CMP JCnmpomdesunaUnnhosmm Mags T xxxxx
L Operamis Clocks | Transfers*| Bytes Coding BExampic
Tegeter, regisiar 3 - 2 [CMP BX. CX
regisier, mmmory 9+EA L 24 | CMP DH, ALPHA
memnary, regiater 9+EA 1 24 | OMF P43
tegister. Inwnediate 4 - 34 [OMP 8L, 02H
memory, tmmediate 104 EA) i 36 [CMP [BX|.RADAR {3,
342
Accumutator, Immedkale 4 - 23 MN:L. 000100008

‘mem.mh:dmhmxmlmhm{udmmm ddress, For the
m.ﬂdﬂwdﬁuﬁlﬂtlmmhrﬁn *

The S0BA tnstiuction Sct

RS e e e e

CMPS dest-atring,source- ODITSZAPC
& ¥ X KXXXX
CMPS Compare atring
Operands Clacks [Traasfers® [Bytes Coding Example
dest-atring, souirce-sir 32 2 1 [CMPS BUFF 1, BUFF2
{repeal) desi-string. mr:u"u-n-; Y422/ 2/rep | il’.BPE CMPS 1D, KRY
rep
CWD (no operands) -
CWD Convert word 10 doubleword 0DITSZAPC
Operands Clocks > Coding Zxample
tna operands| 5 - I [CwD
DAA (no operands) ODITSZAPC
DAA Decimal adjust for addition |78 ¥ xxxax
Operands Cocks [Tranafers® IByle‘ Coding Exaseplc
{twy operands) 4 - | 1 DAA
DAS {no operands) ODITSZAPC
DAS Decimal adjust for subtractton | 28 U xxxxx
Operundy Cacks [T Bytes Coding Zxampie
na operandw + - [} DAS
DEC destination ODITSZAPC
DEC Decrement by & g T Xk
Cperands Clocks [Transfers* [Bytes Coding Example
14 32 - 1 JDEC AX
& 3 - 2 |DBCAL
memory IS+EA 2 24 |DEC ARRAY 51
DIV source ODITSZAPC
DIV Division,unsigned s 57 Buuoy
Opermnds Clocks |Transfers® [Bytes Coding Examplc
reg8 80-80 - 2 Div OL
rgl6 144-162 - 2 DIV BX
memd #86-56) 1 24 | DIV ALPHA »
+EA
meml6 L50-T6ay 1 DIV TABRLE [S1
+EA

B80S, add four clock for each 16-bit ward tranafer.

* For the 8086, add four clocka for aech 16-0it ward (ransier with an 0dd addrecs, For I
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BSC external-opcode.source
ESC oo Flags ODITSZAPC
v Operands Qlocks (Transfers® | Bytea Coding Exampie
tmmediate, memory BeKA 1 2.4 [ESC 6,ARRAY [S(]
Imamediate. regster 2 - 2 [ESC20.AL
HLT (no operands)
HLT Halt ﬂ-‘n ODI[TSZAPC
Operands Clocks [Transfers® [Bytes Coding Dxample
e operands) 2 - 1 [HLT
DIV sowree ODITSZAPC
DIV | Integer divistan Fags 7 buuog
Operands Clocks Bytes Coding Exampls
rogh 101112 - 2 v
gl 165-184 - 2 NIV X
memB 107-118) 1 24 [NV DIVISOR BYTE [S0
+EA .
mem 8 371 -190)) 1 24 |ty BX, Dive
+EA SOR_WORD
IMUL source ODITSZAPC
IMUL Integer multiplication Flagr v guuux
Operunds Clocks [Transsers® | Mytes Coding Exampls
regh 8098 - 2 (D cL
g18 128-154 - 2 }IMUL BX
mem8 B6-104] 1 4 |IMUL RATE. _BYTE
+EA
memn |5 1341603 3 24 | 2MUL RATE._WORD B8}
+EA fer]
N accumulator, port
N tnput byte or word Flags ODITSZAPVC
Opersade Clocks Bytes Coding Exampie
mecumulator, fmuneds [T 1 2 {IN AL OFFEAH
accumulator, DX & 1 1 |[INAX, DX
* For the 8086, add four clocks for each 18-bil word transder wit an odd nddress. For the

5048, add fouw clocks for each 16-bit word tranafer,

INC destination Flags ODITSZArC
INC Increment by | X NXXX
Operands Clocks | Tranafers® [ Byics| Coding Example
16 2 - 1 mC X
& 3 - 2 |mNCBL
memory IS4 EA 3 24 | INC ALPHA [0 JBX|
INT interrupt-type ODITSZAPC
INT interrupt Flags "00
Operands Clocks ! Transfers® | iytes Coding Exampls
Immeds (1ype-3} 52 , 5 1 |INT2
Immeds ftype~3) 1Y 5 2 |{INT 87
mp(;mmﬂ maskable in- ODITSZAPC
INTR Interrupt if INTR and IF =1 oo
Operands Clocks | Transfers* | Bytas Coding Example
no operands} 631 7 NsA |N7A
INTO (no operands) DD ITSZAPC
INTO Interrupt € overllow Flege 00
Operands Clocks | Transfers™| Bytes. Coding Kxample
(o operands) 53 or & § L [INTO
IRET {no operands) ODITSZAPC
IRET Interrupt Return ¥lags CRRRRRRRR
Clocks { Transieea™ [Bytes Coding Exampic
no operandst 24 a t [IRET
JA/JINBE shori-labe)
Jump if above/Jump i not  (Flags ODITSZAPC
JA/JNBE below nor equal
Operumis Clocks | Tranalers® | Bytes Coding Bxample
short-label 16ard - 2 |JA ABOVE

* Por the BOBS. add four clocks for esch 16-bit word transler with an odd address. For the
6088, wdd Jour clocks for each 16-hit word transfer.
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. JAER/JNB short-label
Jump [f abave or equal/Jump |Flags OD I[TSZAPC
JAE/JNB  |if not betow
Operands Clocks | Transfers®| Bytes Cading Example
shori-isbd 18erd - 2 [JAE ABOVE _FQUAL
JB/JNAE shart-label
Jump If below/Jump if not Flaga ODITSZAPC
JB/JNAE above nor equai
Operands Clacks | Transfers®| Bytes Coding Example
short-iabet Word - 2 |JBBELOW
JBE/JINA short-label
Jump if below or equal/Jump | Fiagn OD ITSZAPC
JBE/JNA I ot above
Operands Clocka | Tranafers® | Bytos Coding ¥xumple
short-label t8ord - T |JNA NOT ABOVE
Jc jsr;:"l;‘"“’" Flags ODITSZAPC
Operands Qocks{ Yransicra* | Bytes Coding Example
shorefabel tGorda - 2 |JCCARRY SET
JCXZ short-label
JCXZ Jump if CX I8 zero Flags ODITSZAPC
Opcrands CQocks | Tranalers* | Sytes Coding Examplc
shot-labe] 18or8 - 2 [JCXZ COUNT DONE
JE/JZ short-label
JE/JZ. Jump if equal/ Jump if zere Flags ODITSZAPC
Opecrands Clocks | Tr: Bytes Coding Exampe
short-Jabel t6ord - 2 [JZZERO

* For the BOBO, add four clacks for cach 16-bit wond tranefer with an 0dd address. For the
8088, 3dd four clocks for’ each 16-bit word trasaler,

JG/JINLE short-fabel [
Jump If greatec/Jump finot  [Flage ODITSZAPC
JG/JNLE less nor equal
Oporands Clocka 'I‘nnden"ﬂytu Coding Example
short-label 6wa] - | 2 [JcoREATER
JGE /JNL short-label
Jump if greater or equal/ Flags ODITSZAPC
JGE/JNL Jump If not less
Operunds Clocks | Tranafers® |Bytos Coding Example
short-label 16074 - 2 | JOE GREATER EQUAL
JL/JNGE shart-label
Jump if less/Jump i not Flags ODITSZAPC
JL/JINGE  |greater nor equat
Oparands Clocks | Tranaders® | Bytes Coding Example
shorttabel 18 or4 - 2 |JLLESS
JLE /JNG short-Tabel
Jump if less or equal/Jump i | Flags OD ITSZAPC
JLE/JING  |not greater
Operands Clocks Bytes +Coding Example
ahor-labet IGora - 2 | JNG NOT GREATER
JMP ﬁp‘”ﬁ“ Plags ODITSZAFC
Opecands Clochs | Transders* | Bytes Coditg Exsmple
short-labet 15 - 2 |JMP
near-label 15 - 3 |JIMP WITHIV SEGMENT
fardabel 15 - S |JMP FAR LABEL
niemptrt 8 18+EA 1 24 | NP JEX| TARGET
regpurl6 n - 2 |neox
menplrdd 24+ EA 2 24 [ JMP OTHER.SEG [S)
JNC short-label
JNC Jump i not carry Flags ODITSZAPC
Operands Caocks | Tranalecu® | Bytes Coding BExemple
short:labd 16or4 - 2 [JNC NOT CARRY
* Fur the 8088, add four clocks for 16-bit word transler with an odd address, For the

8083, add four clocks for each 18-bi

‘ward tranafer,
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JNE/JNZ short{abel
Jump If not equal/Jump if Flags ODITSZAPC
JNE/JNZ not zero
Operends Clocks | Transiers* Coding Example
short-label l6ard -~ JINE NOT EQUAL
JNO short-tabel
JNO Jump If not overflow Flaga ODITSZAPC
Opersnds Clocks | Transicrg® Coding Example
short-label 1605 4 - JNO NO OVERFLOW
JNP/JFO short-label )
Jump I not parity/Jump if  |Flags ODITSZAPC
JNP/JPO  |parity ode :
Operands Clocks { Transders*] Coding Exampie
short-iabel 16 oc ¢ - JPO 00D PARITY
JNS j:’:i;’;’;‘;‘:‘;’m Flags ODITSZAPC
Operands Clacks [ Tra Loding Example
shortLabel - 160rd - JNS POSITIVE
JO short-tabel
JO Jumnp {f overflow Flags ODITSZAPC
Operunds Clocks M‘Jﬂym Coding Exnmpie
short-labxet 18 .ord — | = [osichEo_owmriw
JP/JPE short-labet
Jump {f partty / Jump if partty Piags ODITSZAPC
JP/JPE even
Opesands Clocks ‘h'luwu"lhrtu Coding Example
short-label 180 4 —- . | 2 |wEEvaN_pariTY

* For the 8086, add four clocks

8088, add four clocks for £ach 15-tIt word tunafer.

far each 18-b# word transfer with an odd addreas. For the

a1t

N

- JS short-label
JS Jump If sign Flags ODITSZAPC
Operands Clockes | Transfern* | Bytes Coding Txample
short-label 18ara - JS NEGATIVE
LAHF ino operands) ODITSZAFC
LAHF Load AH from flags Flags z
' " Operands Clocks } Tranaters® |Bytes Coxding RRampie
ino nperandist 4 - LAHF
LDS destination,source ODITSZAPC
LDS Load potnier using DS Flags
Operanda Clocks | Transfers® | Bytes Coding Example
g6, mem32 1B+EA 2 LD SLDATA.SEC D
LOCK ina operands) ODITSZAP
LOCK Lock bus Flags ODI c
Operands Clocks | Transfera*| Bytes Coding Exampie
o operands} 2 - LOCK XCHG PLAG.AL
LODS source-string ) ODITSZAPC
LODS Loat string Flags
Operands Clocks | Transierst} Bytes Coding Exampie
sSourrestring 2 i LODS CUSTOMER NAME
{repeat) sourceatring 94 137 1:rep REP LODS NAME
ey
LOGP ehari-tabel ODITSZAPC
LOOP Loop Fiags
Opcrands Clocka | T Corting Exampie
short Jabed 178 - LOOP AGAIN

* For the 8088, add four docks for cach 163K word Lrurséer with n odd addrems, For the
8084, add feur clacks for each 16-bit word transfar.
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[LOOPE/ LOOPE/LOOPZ shori-label
LOOPZ Loop Iif equal/ Loop If zero Flags ODITSZAPC
Opernads Clocks | Tranaerss| Bytes, Coding Examgple
ahart-labet 186 - 2 | LOOPE AGAIN
LOOPNE/ LOOPNE /LOOPNZ ghort-label
Loog if not equals/Loop ifnot |Mags QD ITSZAPC
LOOPNZ zern
Operands Clocks | Transters® | Bytes Coding Example
short-lahel 3] - 2 |LOOPNE AGAIN
LEA ml A,‘:"mﬂ“:f:“,'m, Flags ODITSZAPC
Operands CIocis | Tranefers® | Bytes! Coding Example
regl6, mem18 T+EA - 24 {LEA BX, B D]
LES destination.source
LES Load pointer using BS Fiags ODITSZAPC
Operands Clocks | Transferas| Bytes Coding Exsnpie
reg |6, mem32 16+Ea)| 2 74 | LES D1, [BX}. TEXT__BUFF
el ponmaskable | ODITSZAPC
NMI hsterrupt if NMI =1 L
Opcrands Clocks [ Transtere® | Bytes Coding Exampie
{no operande) 50 s RN EIN

* Fuor the BO35, add by docke for ench 16-bil word tranafer with an odd address. For the
8088, add Jour docks for cach 16-bit word transfer,

T

MOV destination,source

Fiags ODITSZAPC

Operands Clocks [Trimsiers? |Bytas Coding Exampie
memory. secumulalor 1) 1 3 | MOV ARRAY [SR. AL
. [T 1 3 | MOV AX, TEMP_RESULT
er, er K - Z | MOV AX.CX
anua—. :gmm 8424 1 2.4 | MOV BP, STACK_ TOP
memRry. B+ EA 1 24 | MOV COUNT [, CX
register, tmmedinte 4 - 239 [MOVCL 2
memecy. immediate 10+EA 1 3-8 | MOV MASK HX) (S8, 2CH
acgreg, regls 2 - 2 | MOV E5, CX
seg-reg. mem6 B+EA 1 2.4 | MOV DS, SEGMENT._.BASE
Teg 16, seg-reg 2 - 2 | MOV 8P, 83
miemary. segreg 9+EA \ 24 | MOV ), SEG_ SAVE.CS
MOVS dest-siring.source- .
siring Flags ODITSZAPC
MOVS Move string
Operands Cocks Bytes Coding Example
dent-suring, sowrce-string 8 2 1 {MOVS URE.EDIT_DATA
lrepeat} dest-siring, aource-alring { 9+ 17/ 2irep 1 |REP MOVS SCREEN, BUP-
rep FER

MOVSB/MOVSW {na oper-
MOVSB/ ands) Plags ODITSZAPFC
MOVSW Move string [byte/word)
QOperacds Clocks {Tranafers® |Bytes Coding Example
(00 operands) 18 2 1 |movse
repeut] (0 operands) , 8417¢ | 20vep 1 |REP NMOVSW
rep
MUL source . ODITSZAPC
MUL Muitiplicalion, unsigned flags » [S018165 4
Operanda Clacks [Traasiing |Bytes Codlng Example
regA 2077 - 2 (MULEL
regl6 ngma| - 2 [MuLox
mema ey t 24 | MUL MONTH |51
+EA
meml 6 (124.139) 1 24 |MWUL BAUD_RATE
+EA

* Far the 8088, add four diocks for each 18.bil word tranafer with wn odd address. For the
AUHA, add four clocks for sach 18-t word (ransfer.

an
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NEG destination Flags ODITSZAPC
NEG Negate X AXXX1*
Operanda Cloaks | Transfers® | Bytes Coding Exampie
regiater 3 - 2 |NEQ AL
memosy 18+EA 2 24 |NEG MULTIPLIER
G if desunation = 0
NOP ;‘Ezm“"’“‘m’“"” Flags ODITSZAPC
’ Dpecands Clocks |Transfers* [Bytes Coding Example
{no operands) a - 1 [nNor
NOT wmu"" Flags OD1TSZAPC
Operands CI0CKs | Tramelers® | Bytas Coding Erample
register 3 - 2 [NOT AX
memory 164£A 2 2-4 [NOT CHARACTER
OR destination, source Flags ODITSZAPC
OR Logical inclusive o] 0 XXUXQ
Operands Clacks | Traasiern® (Bytes Coding Kxamplc
ceglsier, register 3 - 2 |ORAL BL
feyister, merory 2rEA 1 24 |OR DX. PORT /D o1
memocy. 16 +EA 2 2.4 |OR FLAG BYTE. CL
accumulator, smmedate 4 - 2.3 {OR ALDEID110B
regimter. imaediate . - 34 |ORCX,0IFH
memory, marediate I74EA 2 36 |OR [BX] CMD WORD.OCFH
OUT port.accumulator
ouT Output byte or word g8 ODITSZAPC
‘Operands Clocks | T Bytes Coding
Irumed8. apcumulator 10 t 2 |OUT44. AX
DX, socunmlalor 8 ] 1 [OUTDX. AL

* For the BOBS, add four clocks for each 16-bit word Gransfer with an odd oddress. For the
8088, add lour docks fur cath 18-bit word iranader,

The 8088 lnstriction Set

P };‘?FP destb’;}?;ck Fags ODITSZAPC
Operands Clocks |Transferas | wytes Coding Exampie
register 8 1 1 {POPDX
seg-reg (CS llegal 8 1 1 |POPDS
memory 17+‘EA 2 2-¢ | POP PAHAMETER
POPF (no operands} ODITSZAPC
POPF Pop flags off stack Flags o RRRRRRRR
Operands Clocks * | Bytes Coding Example
(N0 optrands s | v |roer
PUSH sowrce . .
PUSH Push word onto stack g ODITSZAPC
Operunds Clocka [Tramalers*® |Bytes Coding Example
regiser 1 t 1 [PsHs
wgreg (S kegal) 8 13 L |PUSHES
memory 18+ EA 2 24 |PUBH RETURN CODE |S4
PUSHF ms‘”ﬂ'g:nf‘“d" Flags ODITSZAPC
Operands Clocks [T Bytes Coding Example
{no operands] L4} N 1 1 [PUSHF
RCL destination.count Fiags QDITSZAPC
RCL Rotate left through carry X X
Operands Qocks T Hytes Coding Txampie
register. 1 2 - 2 JRCLOX.1
reglater, CL LSl - 2 [RCLAL.CL
memory. 1 15+KA 2 2-4 |RCL ALPHA. )
nemnory, CL 204+ EA+| 2 2-4 |RCL BF, PARM, CL
47bit

* For the 8038, wdd four clocks for each | B-bli word trunsfer with sn odd sddrese. For the
8088, add Tour clacks for each 16-bit word transfer.

22
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[ RCR destination.count Flaga ODITSZAPC
RCR Rotate right through carry X X
Operands Clocus | Transters® | Bytes Coding Zxampie
2 - 2 [RCRBX. 1
,.;"5‘.“5: & srisbn| - 2 |RomBL cL
memory, 1 15+EA 2 2-4 |RCR BX]. STATUS, 1
memary, €L 20+EAH 2 2-4 |RCR ARRAY Df). CL
470k
REP :EP“:‘“’W;‘""’] ton Flags ODITSZAPC
Operands Clocks | Tranafers® |Bytes| ~ Coding Example
o operumis) 2 - 1 |REP MOVS DEST. SRCE
REPE/REPZ (no operands) .
Repeat string operation while {Flags ODITSZAPC
REPE /REPZ | equal/while zero
Opernnds CGaocks | Transfers® | Bytes Coding Xxample
(o operands) 2 - 1 {REPE CMPS DATA. KEY
REPNE/REPNZ (nc operands}
REPNE / Repeat siring operation while | Flags ODI1TSZAPC
REPNZ not equal/not zero
7 Operaads Qlocks | Trunefcrs*| Bytes Coding Exzmple
(1o operanvis} 2 - 1} REPNE SCAS INPLT LINE
RET sl Jne opimszarc
Opernads Clocks Bytes Coding Examgie
fintra-segment. no popl 8 ] 1 {RET ~
lintra-scgmene. pop) 12 1 3 {RET4
finler-segment. ne popt - 18 2 H RET
{inter-scgment, pop) 17 2 3 |RET2

¢ For the B06S. add four clocks for ach 18-bil word transfer with wi wdd audress. For the
8068, add four clocks for eadh 16-bit word transder.

ROL deatination,.courst ODITSZAPC
ROL Rotate left Flags X
Operande Clocks |Tranmbers” | Bytes Coding Example
w1 2 - 2 |ROLBX. 1
register, CL B+4/bh - 2 |ROL DA CL
memory. 1 I3+EA 2 24 |ROL FLAC BRYTE . 1
memory, CL 120 + EAL 2 24 |ROL ALPHA, Ct.
/b8t
ROR destination, count ODITSZAPC
ROR Rotate right Flags X
Opcrunds Cocks | Transicre® | Bytes Coding Example
reguier. 1 7 - 2 [ROR AL.1
register, CL 8+4/bi - 2 |RORBX.CL
memory. 1 1S+EA 2 24 |[ROR PORT STATUS, )
memory., CL [0+ EA4 2 24 [ROR CMD WORD. CL
475t
SAHF (no ODITSZAPC
SAHF Stare AH Into Rags Flaga RRRRR
Operands Clocks | Trunelere®| Bytes Coding Example
{np operands} % - 1 |sanr
SAL/SHL destination,count -
Shift arithmetic loft/Shit | Flags T0 '@ S2APC
SAL/SHL |iogical left
Operwnds Clocks |Transiers® ) Bytea Coding Example
register. 1 2 \ 2 (SALAL.|
register. CL 8+4750 - 2 [sHLDLCL
memoxy. 1 15+KA 2 2.4 {SHI. BX], OVERDRAW, |
memory, CL 20+ £A 4| 2 24 |SAL STORE._COUNT. CL
L5 ]
SAR destinalion,source ODITSZAPC
SAR Shift arithmelle right Fags » XxUXX
Operands Clocks | Tratwiers® | Bytes Coding Yxamphe
register, 1 2 - 2 {SARDX |
egister, CL B4+47U0 - 2 {SARODLCL
memory, | 15+EA 2 24 {SAR N BLOCKS. |
memery, CL 20+ EA +| 2 24 |SAR N BLOCKS, CL
47bit

TFor the 5088, a0 Tour chocks for cach 160t word Iranaler with an 034 sddrems. For The
8048, ad four clocks for each 18-bi word {nefer,

224
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SBB destination,source dD ITSZAPC STD (no operaixis} ODITSZAVC
SBB Subtract with barow YIS X xR STD Set direction fag Flags )
Opersnda Clocks | Tranaters*| Bytes Codting Example Operands Clocks| Traniera® | Bytes Coding Example
ter., register 3 - 2 |sBBAX,CX ] |no sperands] 2 - t |sm
rncs:l:r. femary S+EA 1 24 | SBB DI, [BX}. PAYMENT
2 164EA 2 24 | SBB BALANCE, AX [ -
accumulacor, fmmediate ) - 2.3 | SBD AX, 2 | STI (no oporands) ODITSZAPC
ster, | e 4 - 34 |SEBCL. 1 N Flags
mémory. Immerite 1746 2 | 35 |spacomTs. o : STI Set interrupt enable flay !
1 Opurands Clacks | Transfcrs® {Bytes Coding Bxample
SCAS desl-siring Fia ODITSZAPC 3 (no ppecarxdal 2 - 1 [sm
SCAS Scan string 8 x  x0ox
Operands Clocks | Tranafers® | Bytes Coding Teample 9 STOS dest-string
g STOS Store byte or word string Flags ODITSZAPC
dest-string 15 1 1 [SCAS INPUT_LINE .
irepeat} desl-string 9‘:"{5: Yirep T |REPNE 5CAS BUFFER Operands Clocks | Transers® | Bytes Cotling Example
X dest-string 3] t | |STOS PRINT LINE
: {repetl dewt eiring 9410/ Urp | [RKP STOS DISPLAY
SHR destination.count ODITSZAPC - rep
‘SHR Shift loglcal right Flags X : )
3 SUB destination,source ODITSZAPC
Clocks | Tranaiern*
Opernnds Bytes Coding Example - SUB s on m X XX
register. } 2 - 3 ISHRSLY
register, Ct, Baasy - 2 SHR Sl CL
memoey. | 15+EA| 2 24 [SHR ID BYTE 8 EX), 1 . Operamds Clocks | Translers? | Byten Coding Esampie
axmacy, C1, 20+ EA H a 2-4 |SHR INPUT WORD, CL N eyisier, register 3 - 2 |SUB X, BX.
4rbit . - { reglser, encmory 9+EA ! 24 |SUB DX, MATH TOTAL
]
*| memary. regiaier 16+EA 2 24 {3UB [BP+2, CL
) aceumulator, Immediate 4 - 23 {SUB AL 10
SINGLE f‘m";‘; STEP (Trap flag in- Flags O ITSZAPC regpater, iunealiate M Rt [smsisam
ey . $tmmexitat I74E SUB B .
STEP Interrupt 1f TF = | 00 memary. c SEA 2 IBA. BALANCE, 1000
Operands Clocka | Transters® | Bytes Coding Example TEST destination,scurce ODITSZAPC
3 operands) 50 5 NIA |N/A Test or nondestructive logical |Flags
TEST AND ‘ P XXUXo
STC no operands) ODITSZAPC Operands Ciocks | Transters® |Bytas Coding Exsmple
STC Set carry flag Flags 1 ‘ register. register 3 = 2 |TEst DI
. . regliter, nenory Y+EA 1 24 |TEST &, END COUNT
Opexrands Clocks | Transters* | Bytes Coding Bxamplc accumulatol, tmmwestiate 4 - 2-3 |TEST AL. 0Q100000R
- register, Inmeriate s - 34 [TEST X, 00CAH
ino operandal . el - 1_jsre nicnnry, Immedinte tlega] - 38 |TEST RETURN CODE, 01H
* Faor lic 8086, add four clocks for each L6-bll ward tranafer wilh: an odd addresa. Far the * Ror the 8088, 7 ocks for bt weard trarsr X
BOBS, add foar clocka lor euch 16-bit word cransfer, Boﬂ:la;.d Toar da;dg:a;;‘.h ls_br‘\:;\;é‘,:lﬁc. o Hh 82 odd andress. For the




2088 A ssznbdier Language Programiming: The M PC

WAIT {no o%dq
Wait while pin not as- (Flags ODITSZAPC
WAIT serted
Opecandy Clocks | Tranfers® | Bytes Coding Example
{no agrerands) 3+5n - A {warr
XCHG Bxfwmm’"“""'““’“ Flags ODITSZAPC
Operands Clocks } Tranafers* | Bytes Coding Exnzeple
accurmulalr, regl€ 3 - 1 [XCHG AX. BX
memOY. Ngister 17+EA 2 24 | XCHG SEMAPHORE, AX
TEgister, regnter 4 - 2 |XCHG AL, BL
XLAT AT sourcctable Flagse ODITSZAPC
operands Cocks | Trunsfers® i Bytés Coding Txaraple
sourvetubk n 1 1 |XLAT ASCI_TAB
XOR destination,spurce ODITSZAPC
XOR Loglcal excluaive or Fags 5 xxUxo
Operands Clocks | Trassfers® {Bytas Coding Example
reglster, regater 3 - 2 [XoROX.BX
regiate, memary 9IEA t 34 |XOR CL. MASK BYTE
memory. Tygister 18+EA 2 24 [XOR ALPHA 580X
socunaatr, Immediate 4 - 21 [XOR AL, 010000108
registes, immediate 4 - 34 IXOR 81, 0OCZH
memory. Immedsate I74EA 2 3.6 |XOR RETURN CODE. 0021

* For the 8066, add four clotics for cach 18-bit wird cranafer with an odd widrens. For the

H088, add four clacks for

each 16-bH word tranefer.
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APPENDIX 3

References

The IBM Personal Computer Technical Reference Manuai
The IBM Personal Computer Disk Operating System Manual
The IBM Personial Computer Macro Assembler Manual

Intel tAPX B8 Book

Intet 8086 Family User's Manual

iniel 8086/8087 8068 Macro Assembly Language Reference Man-
ual for 8086-Based Development

Intel product specifications for the follawing devices:

A. B255 Progr ie Peripheral Interfs

B. 8259 Interrupt Controlier

C. B237 DMA Controlier

D. B2353 Timer

Motorola product specification: for the 6845 CRT Contraller
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