Data transfer instructions of 8086 microprocessor

General purpose byte or word transfer instructions:

MOV: copy byte or word from specified source to specified destination
PUSH: copy specified word to top of stack.

POP: copy word from top of stack to specified location

PUSHA: copy all registers to stack

POPA: copy words from stack to all registers.

XCHG: Exchange bytes or exchange words

These are 1/O port transfer instructions:

e IN: copy a byte or word from specific port to accumulator
e OUT: copy a byte or word from accumulator to specific port

Special address transfer Instructions:

e LEA: load effective address of operand into specified register
o LDS: load DS register and other specified register from memory
o LES: load ES register and other specified register from memory

Flag transfer instructions:
LAHF: load AH with the low byte of flag register
SAHF: Stores AH register to low byte of flag register

PUSHF: copy flag register to top of stack
POPF: copy top of stack word to flag register

Store 16 bit value in the stack.

Note: PUSH immediate works only on 80186 CPU and later!

Algorithm:
BES e SP=SP-2
SREG e SS:[SP] (top of the stack) = operand
PUSH
memory
immediate Example:
MOV AX, 1234h
PUSH AX
POP DX ;DX =1234h
RET
CZSOPA

unchanged




POP

-
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REG

SREG
memory

Get 16 bit value from the stack.

Algorithm:

o operand = SS:[SP] (top of the stack)

e SP=SP+2
Example:
MOV AX, 1234h
PUSH AX
POP DX ;DX =1234h
RET
CZSOPA
unchanged
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B1@1c:
B1@1D:
B1@1E:
B1@1F:
a1020:
a1621:
a1622:
B1623:
B1624:
a1625:
B1626:
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98 144 ¢
90 144 ¢
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99 144 €
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90144 £
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90 144 £
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98 144 £
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98 144 ¢
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98 144 ¢
90 144 ¢

source | reset

ﬁgeH[g%BBH] 19H
1 ., BL234h 1195 PUSH T2000H!
PUSH 18 PUSH Q@34H

PUSH v. [62008h] POP [2001H] ’
L b B

POP ES PO B
FOP BX

HOP
HOP
HOP

MOU h.[A2088h1, B12h POP DX : DX

HOP

NOP
NOP
NOP
NOP

m

NOP

| 0002000 | update

aur | v | debug | stack | flags

B160:2008: 12 618 1

B160:2061: 12 618 %




PUSHA

POPA

No
operands

No
operands

Push all general purpose registers AX, CX, DX, BX, SP, BP, Sl, DI in the stack.
Original value of SP register (before PUSHA) is used.

Note: this instruction works only on 80186 CPU and later!
Algorithm:

PUSH AX
PUSH CX
PUSH DX
PUSH BX
PUSH SP
PUSH BP
PUSH SI

PUSH Dl

CZSOPA
unchanged

Pop all general purpose registers DI, SI, BP, SP, BX, DX, CX, AX from the
stack.
SP value is ignored, it is Popped but not set to SP register).

Note: this instruction works only on 80186 CPU and later!
Algorithm:

POP DI

POP SI

POP BP

POP xx (SP value ignored)
POP BX

POP DX

POP CX

POP AX

CZSOPA
unchanged
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Load reload step back single step run step delay ms: 0
registers © T | 0100:0026 | 0100:0026
s 12 |34 PiPi6: BB 187 31 ~| [MOU A%, ®i234h -
12 |34 B1@17: B8 BO6 NULL B MOU BX, B5678h B
Ex [56 |78 @1P18: AA BAA NULL MOU DX. BBBFFh
@1019: BA 186 || MOU C¥. BB161h
o (01 {04 @iPiA: AA BAA NULL MOU SI. BBiiih
@101B: AA BAA NULL MOU DI. B2834h
Dx |00 |FF @1@1C: BY 185 | PUSHA
@1P1D: AA BAA NULL MOU fn¥. BBBEAh
cs o100 @1P1E: BA GAA NULL MOU BX. BBOOOh
@1@1F: BE 198 4 MOU D¥. BBBEAh
P foo2e P1B2@: AA BAA NULL MOU CX., B000@h
cc @1821: @@ BA0 NULL || mou sI, @eeesh |
0100 @1822: BF 191 1 MOU DI. BBBBBh
P1P23: AA BAA NULL POPA
P [FFFE 1824: 00 686 NULL RET
EF | B1825%: 61 HI7 a
0000 P1826: C3 195 NOF
g |D111 W12 9H 144 NOP
A1P28: 9@ 144 E NOP
DI [2034 A1P29: 9@ 144 E NOP
P1P2A: 9@ 144 € NOP
ps  [o100 @1@2B: 9@ 144 ¢ 4 =]
| |l ]I’\-{I’\I’\ |
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#188:FFFA @181
#18A:FFF8 BAFF
#18A:FFF6 G678
#188:FFF4 FFFE
PA18A:FFF2 BA0A
A18A:FFFA #A111
A188:FFEE 2434
A18A:FFEC BAAA
A18A:FFEA BAAA
#18A:FFE! BABA
H18A:FFE6 BAAA
A18A:FFE4 BAAA
#18A:FFE2 BA8A
#188:FFEA B©@884
A18A:FFDE BAAA
A18A:FFDC BAAA
#18A:FFDA BABA
A18A:FFDE BAAA
A18A:FFD6 BAAA
#188:FFD4 BABA Y.

m

XCHG

REG, memory
memory, REG
REG, REG

Exchange values of two operands.
Algorithm:
operandl < - > operand?2

Example:

MOV AL, 5

MOV AH, 2

XCHG AL, AH ;AL=2,AH=5
XCHG AL, AH ;AL=5AH=2
RET




CZSOPA
unchanged
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=g ] 4l I >4 .
Load reload step back single step run step delay ms: 0
registers — T | 0100:FF00 | 0100:FF0O
PRI 10F00: F4 244 r - W‘
WEH1 = U HUUE M + -
Il ex |55 |66 1AFAZ: BA BAA NULL ADD [BX + SIJ1, AL
1AFA2: BB BP0 MULL ADD [BY + SI1, AL
o (00 00 1AFA4: BA BAA NULL ADD [BX + SIJ1, AL
1AFB5: BB GG MULL ADD [BY + SI1, AL
Il ox (11 |77 1AFA6G: BA BAA NULL ADD [BX + SIJ1, AL
| 1AFA7: BB BP0 MULL ADD [BY + SI1, AL
cs  |o100 1AFAS: BA BPEA NULL ADD [BX + SIJ1, AL
1AFA%: BB BP0 MULL ADD [BY + SI1, AL
IP|FFOO 1AFAA: BA BPEA NULL ADD [BX + SIJ1, AL
ac 1AFAE: BA@ BAA NULL || ADD [BX + SI1, AL _
0100 1AFAC: BA BAA NULL ADD [BX + SIJ1, AL
sP [oooo 1AFAD: BB GG MULL ADD [BY + SI1, AL
Gh | lgen g mbmos
BP : + -
0000 1AFiA: BA BEA NULL ADD [BX + SIJ1, AL
s [oooo 1AFii: BB BPG MULL ADD [BY + SI1, AL
1AF12: BA BAA NULL ADD [BX + SIJ1, AL
ol o000 1AF1i3: B BP0 MULL ADD [BY + SI1, AL
1AFi4: BA BAA NULL ADD [BX + SI1, AL
DS [0100 1@F15: AB BAA NULL =l --. |
0100
=3 ZCTEEN | su:uuru:e| reset | ALl | NarE | del:uug| stack | flagz |
[T
cr“g 100
MOV AL, 5
MOV AH, 2
~CHG AL, AH i AL = 2, AH = S
A~CHG AL, AH i AL = 5, AH = 2
MOV [200@HI1,45H ¢ e —————
MOV BX, 1177H [ Random Access verory
]
MOV DX, S566H : 1 ~
¥CHG Bxé[ 2000H ] | 0100:2000 update t
ﬁgﬂg B% EEH]'BX Uivd:2088: 45 W69 E
’ AiAA:20P1: B8 @0 NULL
RET 9100:2082: B8 BB NULL
AiAA:2003: B8 B0 NULL
BiBP:2004: B8 BB NULL
A1AA:2005: B8 BP0 NULL
F1BP:2006: B8 @O0 NULL
U109:2007: 08 988 NULL
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AL, im.byte
AL, DX
AX, im.byte
AX, DX

im.byte, AL
im.byte, AX
DX, AL
DX, AX

Input from port into AL or AX.
Second operand is a port number. If required to access port number over 255 -
DX register should be used.

Example:
IN AX, 4

CZSOPA
unchanged

Output from AL or AX to port.
First operand is a port number. If required to access port number over 255 - DX
register should be used.

Example:
MOV AX, OFFFh ; Turn on all
OUT 4, AX ; traffic lights.

MOV AL, 100b ; Turn on the third
OUT 7, AL ; magnet of the stepper-motor.

CZSOPA
unchanged
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port 4 {(word - 16 bits)

0000000001001
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4 Load reload step back single stg
fegisters— [ 0100:0019
Ase |00 ||:|4- A1A1%7: EY 231
Aifig: B4 BE4 +
I B (00 |00 H1@17: F4 244 1
il o [oo Joo @1GA1B: 9@ 144 E
A181iCc: 98 144 £
D (00 |00 9181iD: 98 144 E
Ai@iE: 98 144 £
| o b g e
IF o019 A1A21: 90 144 £
55 AiE22: 98 144 £
0100 A1623: 98 144 €
! sP |FFFE : {8 original source code
' 1
BP 0ooa {
Sl 0000 :
Dl 0ooao [ moyw ax, 1234
i
0s 0100 [
Es  [0100 out 199, ax
| MOV AX, @
\ IN AX, 1
mov ax, --2678
out 199, ax
MOV AX, BFFFh
QUT 4, AX
MOV AX.,4
oUT 4,AX
hlt
|

Turn on all
traffic ligh
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