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| nstruction Set of 8086 Pr ocessor
1- Datatransfer Group

1. MOV Instruction
Mnemonic meaning Format Operation Flags affected
MOV move MOV D,S (S— (D) None

A Janse s sine ) (5813 (5 siae o Jase s ina) i ) padiedd Jd e Jtbie 30 JAok oy Sled sa s

A3 800 Al ga
s adaaMa
DAl ) gladll o L) caay( il O sie) pdlae JS5 3 SIA ae Jaladll die,
.DATA

D1 DW 9A23H
D2 DB 22H

Yy Allal) adata a3 pilie el 3 o) 5 bl ol gie D2 5 D1 e JS Jia Cua

4 jaa g byl akaia e llaadl Ji (e 8lans Aa) ) 4 255 530 OA23H dady 5 AlS J ghay il D1 o as
D1 b aadiidl

4 yra s il plaie e gellaall Ji (e slane da) 3 8 35 530 22H Ay s cully J sk cilily D2 Laiy
D2 3elh padiill

S IS el b Lot o3y

MOV SI,D1
MOV CL,D2

O3S Dl o8 (8 35 any s
SI=9A23H
CX=0022H

(e gaalaal) Aail) ey Jiay @M H Gopa bl adaie 8 850 US 2y oy o) )8 o o
10 o AB Y i 3 Cogoadl (e apan Ta a8 31 IS ) el 3 o Gang Jaase () 35l ol ) JlAS xie LY
Siad o ) ads Cig a4l o el Jiie s S a8 ) J8 0 Gilay o) g (AB,CD,E,F) &) 15
SIS Sl (5 o) Gy CX Jasd) I AB23 280 Jlal xie

MOV CX,0AB23
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LAl ) giall iy e wid il e 8 ilie IS5 & gine dal ) ol sie ) 8l o8, JAY e Y
Sl Jea

DATA

D3 DB ?
D4 DW ?

Sl UL CODE i (e il JA sy
MOV D3,0AFH
MOV D4,98CEH

el e aa) (S ) can Ll s 30583 pige 1 5803 aBise (g idilie IS i) J85 (SadY L
St s T

S IS aliall S 4B 5 67H Al il e (5 5ia3 5 D2 I D1 gdsall Jil
DATA
D1DB 67H
D2 DB 4BH
.CODE
MOV AL,D1
MOV D2,AL

1-1ITHE STACK : the stack is implemented in the memory of 8086, and it is used for
temporary storage.

Starting address of stack memory (top of the stack) obtained from the contents of the stack
pointer (SP) and the stack segment (SS) (SS:SP). Figure 1 shows the stack region for
SS=0400H and SP=A000H. Data transferred to and from the stack are word-wide, not byte-
wide. Whenever a word of data is pushed onto the top of the stack, the high-order 8 bits are
placed in the location addressed by SP-1. the low-order 8 bits are placed in the location
addressed by SP-2.The SP is then decremented by 2.

Whenever data are popped from the stack, the low-order 8-bits are removed from the location
addressed by SP. The high-order 8 bits are removed from the location addressed by SP+1. The
SP isthen incremented by 2.

Bl AN aadid g A VAT allaall 3 SIS 8 GeaSal) Guadal S 1 GuaSal)
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S e (5 sine DA e e sl w53 5 (uoSall e el 5,903 Aol o) gie e Jgeanl) S

5 SS=0400H  day (el dihie Guw ) My JSAy (SSISP) SS Sl ahie Jawey SP
Ll Ao 6 e Gl s WOrd 2alS) die g5 e (o oSl (g e el Ly Al Al @l s SP=AO000H
SP iad g 4l sic A adgall 3 aagin high order 8bit (Ui (Sl 4d & dad push ady o Ledie
A . ol A gk SP Al g adl e A adsd)l 3 LOW Order 8hit a—a g Laiw Laal g 4ia 7 5 kas

SP dad (e il 7 )b
Ly SP dady gsiaall adgall (0 Lead ) o lOw-order 8-bits ol uxSall (o il #) A1 o3y Ladie

L) 4l Caliiay SP A s SPHL Aty ) ginall 1 sall (0 Lead ) &3 high-order 8-bits

Bottom of stack 0400:FFFFH
Top of stack 0400:A000H
Stack ségment
End of stack 0400:A000H
Figure 1 The stack region

The following example illustrates pushing the content of the AX and BX registers onto the

stack and then subsequently popping the data from the stack back to the registers. Assume that
£y
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the AX contains hex 026B, the BX contains 04E3, and the SP contains 36 ( the segment address

in the SS does not concern us here)

ZIAl ol IS8 S ey oeSall b AX and BX gulaadl Glgine Jad A8 U o U QB
026B ) ssm AX Jawsall o Gl il . Galaasddl 8 O3V Leile ) Leela )5 GasSall (e e slall

SS dais wig 5 36 iaill (5 5a3 SP Jansas 04E3 il (5 5as BX Jansall 5 5yl uilad sy

1. Initialy, the stack is empty and looks like this

SP=36

SS Top of stack

Segment address of stack

2. PUSH AX: Decrements the SP by 2 (to 34) and stores the contents of the AX,026B, in the
stack. Note that the operation reverses the sequence of the stored bytes, so that 026B becomes
6B02:

6B02
! !
SS SP=34

3. PUSH BX: Decrements the SP by 2 (to 32) and stores the contents of the BX,04E3, in the
stack as E304:

E304 | 6B02
! !
SS SP=32

4. POP BX: Restores the word from where the SP points in the stack (E304) to the BX register
and increments the SP by 2 (to 34). The BX now contains 04E3, with the bytes correctly
restored. The stack now appears as:
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E304 | 6B02
! !
SS SP=34

5. POP AX: Restores the word from where the SP points in the stack (6B02) to the AX register
and increments the SP by 2 (to 36). The BX now contains 026B, with the bytes correctly
restored. The stack now appears as:

E304 | 6B02
!

T

s SP=36

Note that POP instructions are coded in reverse sequence from PUSH instructions; the example
pushed the AX and BX registers, but popped the BX and AX, in that order .Also, the values
pushed onto the stack are still there, although the SP no longer points to them.

o AX & BX g ais BX & AX Jaal L s PUSH < 3l (uSlae JS5 Jaxi POP @ jlad o) Lo

edle 350 3x o SP () pe llin iy aSall Il Al ol SISy il ol )

1-2The MOV instruction : The function of MOV instruction is to transfer a byte or word of
datafrom a source location to a destination location. The general form of MOV instruction is as

shown below:

S Al ipeall 5 iaal) se I lhiall adge (e il e A ) culy Jil 8 MOV lad didas

K 8 MOV
Mnemonic meaning Format Operation Flags affected
MOV move MOV D,S (S —(D) None

From table 1-(a) , we see that data can be moved between general purpose registers, between a

general purpose — register and a segment register, between a general purpose-register or
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segment register and memory, or between a memory location and the accumulator. Note that

memory-to-memory transfers are not allowed.

- oAl S adsa g o) 5SI e adaliall CDlaie o) Alall ARV Ol (g adaliall sy

B8 1 ge G piloe JELE a5 40 BaY

1-3PUSH / POP: The PUSH and POP instructions are important instructions that are store and
retrieve data from the LIFO (Last In First Out) stack memory. The general forms of PUSH and

POP instructions are as shown below:

Jay (e A) ) Sl 5 905 il laall Balatind 5 (5 A0 a8 Al 5 dagall & ) 0 a4 PUSH/POP s 3l ¢

1ol 4 LS s POP 5 PUSH (5 32U Adal) dapall 5 (2 50 (0

Mnemonic Meaning Format Operation Flags | Operand (Sor D)
PUSH Pushwordonto | PUSH S| ((SP))«— (S | None Register
stack (SP)«— (SP)-2 Seg reg (CSillega
POP POPwordonto | POPD | (D)<«—((SP)) | None Memory
stack (SP) «—(SP)+2 Flag register

1-4LEA, LDS, and LES(load — effective address) INSTRUCTIONS:

These instructions load a segment and general purpose registers with an address directly from

memory. The general forms of these instructions are as shown below:

pdgd Aalall Hapal

C5SA e dle i aladl AR CDlaasae ahial Jaase Jead L) o

YRR Lﬁ 3\_\:\.:4 C'_i\)bu‘}.[\

Mnemonic

meaning

Format

Operation

Flags affected

LEA

Load effective address

LEA regl6,EA

EA— (regl6)

None
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LDS Load register and DS | LDSregl6,EA [PA] — (regl6) None
[PA+2] —(DS)

LES Load register and ES LESregl6,EA [PA] — (regl6) None
[PA+2] —(ES)

The LEA instruction is used to load a specified register with a 16 — bit effective address(EA).

The LDS instruction is used to load a specified register with the contents of PA and PA+1

memory locations, and load DS with the contents of PA+2 and PA+3 memory locations.
& 50 5 iy DS Jaend s PA+L 5 PA 5813 adl 0 (5 sinay (ppre e Jiesd e (8 a0dy LDS Sl
PA+3 5 PA+2 5 <l

The LES instruction is used to load a specified register with the contents of PA and PA+1

memory locations, and load LES with the contents of PA+2 and PA+3 memory locations.
& 50 s finar ES Jiand g PA+L 5 PA 3_SIA &8l g0 (5 sinay (ame dase Jrend e 3 ooty LES Sl
PA+3 5 PA+2 5 S\

Example 1 : Assuming that BX=20H ,DI=1000H , DS=1200H and the following memory
contents:

Memory 12200 12201 12202 12203 12204

Content 11 AA EE FF 22

What result is produced in the destination operand by execution the following instruction?
a LEA SI,[DI+BX+5] b- LDS SI,[200]

Solution :

a EA =1000+20+5=1025 then (SI)=1025

b- PA=DS.EA=DS* 10+EA=1200* 10+200=12200

\ (S)=AA11H and (DS)=FFEEH
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