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Microprocessors

Stack Concept & applications

The stack segment (SS) is one of the important segments inside the main memory,
as it is used to store return addresses when calling subroutines or interrupt services
programs. Among the instructions that are used with the stack segments are the
PUSH and the POP. Also, the SP register is used with the stack segment, where it
refers to the top of the stack, which is represented by the address FFFF, because its
size is 64KB. The contents of the SP register decrease by one when adding data to
the stack every time the PUSH command is used, and the contents of the SP
register increase by one each time when data is pulled. It is stacked via POP
instruct.
<ua main memory 381l Jals degall abliall (1 (SS) stack segment dwaSall adada iy
422 =4l n 4 (subroutines) due &l mal il (Je elaill die g ol cpglie R (B aadiud
Gl bl o4 stack segments ) g pasiud Al @l ¥l e (interrupt services ) Axdaliall
dd N ud cus stack segment dwsSall akie aa SP dad) aaiiy . POP s PUSH Al
SP Jaudl &l gisa (a8liti g 64KB eas oY FFFF O siall Jiadi g Jawl 688 Al dasall
PUSH ¥ adiing 3 50 IS 8 dwsSall I cilily dilal e eV ) Baraa LS aaly )l
O Clily e Laxie Jaul) ) Wy WS 550 JS 8 sy Slatey SP Janadl cilysine ala i
POP ) 31,5k e dwasal)
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+» Stack segment Instructions:
e PUSH Instruction: adall jla
stack 4waSall Jala ) sas) 93 e 2byte ady Cua duaSal) xe Jalaty Slagl g8 PUSH ) e

.segment

The form: | PUSH Source

Types of PUSH Instruction:
1. PUSH reg. (16bit)

Examples)
PUSH BX; dwaSall Jala I ol Gl sina (e (ol adol
PUSH CX

PUSH Sl
. 2byte 0585 o) S ¥l & Jaladl) aie -dlaadMa v

° PUSH AL FALSE (aa)s b (e 5S4 Jaus aladiul ) saa¥)
Correct:

PUSH AX

8 gy SUL aladial 5 g Gl s PUSH ) Slasl ae [P il aladind s ddaadle v/
. PUSH ) bl a3 yilia
e PUSH 4030H False
Correction:

MOV CX, 4030H

PUSH CX
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2. PUSH memory
sadl 4l ) (direct addressing mod) 3 sibual) 45 siall alasiul (Sae 5 S ae Jaladll 2ic
.(indirect addressing mod) 3_»ilw
Examples)

PUSH [SI]
PUSH [BP]
PUSH [2345H]
PUSH [4000H]
AwsaSall Jala N PUSH dales JS 85 SIAN 1l o (o (3128 g0 pn Jalail) ()5S :ABBad v/
A Jany Yl PUSH J1 el alasiuls stack segment ) ) bl Jil sie ;s v/
. low byte ) Jaa ¢l any S dasall ) high byte
. memory segmentation 3_SIAll akalis ae PUSH J) b aladind) (Say sdBiadle v/
Examples)
PUSH CS
PUSH ES

: flag register 22 ¥) Jaws 2o PUSH A1 bl alodiul (S @
Ex) PUSH F
(SS)Auall Ja2 16 bit ¢ 0585 Al 5 Flag register 4 <l sisay adal odle ) 5Vl 3 goaiall
Q1) What’s the stack pointer address after execute these instructions?
MOV AX, 0AB3H
MOV SP, OFFFFH
PUSH AX
HLT
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Answer)
SP= OFFFDH Stack segment
SP-2 = FFFD : B3 Low
SP-1 = FFFE oA High
SP=FFFF —»

e POP Instruction: cawd)

The form: |POP Source

.word i) < 16 g Jalaiy s stack segment aaiall (e 2byte s Slaa¥l s
. high byte 3 casesy @13 2a 5 Jow byte 31 Y 5l oy Sl 1as :3daa Sl

1. POP reg. (16 bit)

Examples)

POP DI, Jaall 8 Lganimy 5 Aol JAa (e 0l s

POP DX

POP DS

POP ES

POP F; ae W) Jas (8 Lgaiay g Al JA0a (e (il s Sy Hlaa¥) s
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2. POP memory:
e POP [SI]
e POP [BX]
[BX+1] 5 [BX] 3812 a8 ga (8 Leaaay g Stack-) Jals (e 2byte s o o3l ) SVl 4
. POP I jlayl & CS pladiul jgag¥ :adaadle
kLA G Yl (e oda )
e POP CS; false
e POP 22H; false
e POP IP; false
e POPDH;  false (3a)5 <l (e 0sSie da pladinl a3 (1Y)

EX (1) What’s address of SP after execute these instructions then find
contain of BX?
MOV SP, 3129H

POP BX
HLT Stack Segment

Answer: SP=312B, BX=3040H

$p=3129 —» 40H

SP+1=312A — 30H

SP+2=312B —
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Ex(2) what’s address of SP and contain of CX reg. after execute this program.

MOV SP, OFFEEH

MOV AX, 1234H

PUSH AX
POP CX SP=FFEC —» 34

HLT FFED—| 12

Answer: FFEE —>

SP=OFFEEH
CX=1234H

e XCHG Instruction:
Format: XCHG dest., source
S 13 A5 SIA) adalia aladiad §gaaY 1(1) Aaadka
B_pilaa B guay clilnd) aladiic) sag¥ :(2)4adadla

Examples:
e XCHG DX, CX; 43sbuia Clasall alaal (585 ()l o
e XCHGBL, CL
e XCHG [DI], BH
: (A% XCHG DX, CX Jlail 2(3)4kaadke
PUSH CX
PUSH DX
POP CX
POP DX
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EX(3): Write a program to exchange contain between BX & CX , if BX=
02B1H, CX=01FFH and SP= OFFEEH. Using PUSH & POP instructions.

Answer:

MOV SP, OFFEEH

MOV CX, 01FFH Sp-4 a1
MOV BX, 02B1H $p-3 5
PUSH CX

SP-2 FF
PUSH BX

SP-1 1
POP CX

Sp —>

POP BX
HLT

EX (4): Find contain of flag register after execution these instructions?

MOV CX, 04
PUSH CX
i 4
POPF >Pa
sp-1—> 0
HLT sp —»
Solution)

0O (0 |0 |0 |[NO|UP |DI |TF |PS |[NZ|X |NA X |PE X

NC
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EX (5): Find contain for this memory after execution this program.
MOV SP, OFFEEH

MOV W.[BX], 3344H

PUSH [BX]

POP [BP]

HLT

Solution)

[BP]= 44H

[BP+1] =33H

SP-2—— 44H

SP-1—  33H

SP —
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EX (6): Write a program to exchange the contains of memory locations start with

(01fO0H : 0001) and end with (01fO0H : 0004) in DS, with contains memory
location start with (01COO0H : 2001H) in ES . Using PUSH&POP instructions.

Solution)

MOV AX, 01FO0OH

MOV DS, AX
MOV DI, 0001
MOV [DI], 6677H _
DS: DI— DI=0001 77
MOV [DI+2], 8899H
66
MOV AX, 01COOH
MOV ES, AX 9 B
MOV SI. 2001H 88
ES: MOV [SI], 2233H - -
ES: MOV [SI+2], 4455H ;
MOV CL, 2 ]
again: PUSH [DI] ES: S| — > S1= 2001H 33 | |
ES: PUSH [SI] 29
POP [DI —
[DI] 55
ES: POP [SI]
a4
INC DI i
INC DI -
INC SI -




INC SI
DEC CL
JNZ again
HLT
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