tealydl }AML L)l&

asgaaladl Rausmia syl 335 guad

1311l ala sall

[MICROPROCESSORS ARCITECTURE]

[Chapter3: Addressing Modes]
Dr. DARIN Shafek Salim




Chapter Content

* Addressing Modes

» Immediate addressing mode

» Register addressing mode

» Direct addressing mode

» Register indirect addressing mode

e Based addressing mode

¢ Indexed addressing mode

e Based Indexed addressing mode

e Based with displacement addressing mode

¢ Indexed with displacement addressing mode

¢ Based Indexed with displacement addressing mode

Addressing Modes

Addressing Modes of 8086 When 8086 executes an instruction, it performs the
specified function on data. These data are called its operands and may be part
of the instruction, reside in one of the internal registers of the microprocessor,
stored at an address in memory or held at an I/O port, to access these different
types of operands, the 8086 is provided with various addressing modes (Data
Addressing Modes). The 8086 has 12 addressing modes. The various 8086
addressing modes can be classified into five groups.

Addressing modes for accessing immediate and register data (register
and immediate modes).

Addressing modes for accessing data in memory (memory modes)
Addressing modes for accessing 1/0 ports (1/O0 modes)

Relative addressing mode

Implied addressing mode

Immediate addressing mode

In this mode, 8- or 16-bit data can be specified as part of the instruction.

()



OP Code Immediate Opemnd

Register addressing mode

The operand to be accessed is specified as residing in an internal register of
8086. The table below shows internal registers, one can be used as a source or
destination operand, however only the data registers can be accessed as either
a byte or word.

im
o
>
-
O
(NN
=
(@]
4
<
(%]
o
(@)
(%]
(%]
(NH)
Q
(@)
x
o
(@)
x
=)
2

! Operand sizes
FEGRITER Byvte (Reg 8) Word (Reg 16)
Accumulator Al. AH Ax
Base BL. BH Bx
Count CI.CH Cx
Data DL, DH DX
Stack pointer - SP
Base pointer - BP
Source index - SI
Destination index - DI
Code Segment - CS
Data Segment - DS
Stack Segment - SS
Extra Segment - ES




Direct addressing mode

In this mode, one operands references a memory location and other operand
references a register.

indirect addressing mode

The EA is specified in either pointer (BX) register or an index (SI or DI) register.
The 20-bit physical address is computed using DS and EA.




o Based addressing mode
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1 02009

5[ y IR

155 ToA le—LDA {: :;:]1:;1

axt 10 1 00— 202006

T r;; 3 02005

N : 34 02004

Operation of CS | 0000 :: EE::;:

MOV AX. [BX DS| 0100 @ A2 |02002

INSTruction s 3000 3000 DA 02000
SP | 0000 Lﬁ

BP| 0100 T 01006

1| 2000 3 |o100s

55 1003

A2 o102

75 01001

DA 10




e Indexed addressing mode
Here memory is [SI] or [DI]. Here segment is DS.
Example: AND [SI], DX

SUB BX, [DI]

1 02009

750 Ch 02008

AX] 75 | DA | DA T e

BX]| 10 | 00 —1— - 2006

X} 38 LC2 3 10200

px| 32 | 67 2005

== 34 |02004

Cs | 0000 53 02003

Mov [DI],Ax DS| 0100 @ A2 02002

S5 2000 75 |02001

ES| 3000 3000 DA 102000
Sp [ 0000 W

Bri 0100 12 |01006

SI| 2000 3 101005

DI 1000 M4 01004

55 01003

A2 D102

75 D10

DA 01000

o Based Indexed addressing mode

P ]
AX| C3 11 02009
BX| 10 CD 02008
CX| 55 22 02007
Opcration of DX| 32 12 02006
C3 02005
MOV AX, [BX+DT] —
instriuction CS 34 02004 -
DS G100 35 02003
SS] 2000 A2 |02002
LS| 3000 75 02001
13A 2000
S| (K00 r
BP| 0100 (_’P, L
S| 2000 02004
DI 0004
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o Base with displacement addressing mode
Here memory is [BX + displacement] or
[BP + displacement].

Note: Displacement is 8 bit or 16 bit signed value, so it can be both positive or
negative.

Example: DEC byteptr [BX+0825 h] ; segment is DS
SBB AX, [BP+ 9040 h] ; segment is SS

XOR CX,[BX-9000 h] ; segment is DS

OR wordptr[BP-7000 h],DX ; segment is SS

MOV AX ,[BX+07 h] ; segment is DS

~]

™27

AX[CD | 22 v 1102000

BX| 10 | 00 ) . CD__|02008

CX| 55 | C2 22 02007 -

DX| 32 | 67 12 02006
Operation of 01000 C3 02005
MOV AX, [BX+07H] CS1 0000 34102004
trtresd DS| 0100 55102003
instruction 9

551 2000 A2 02002

ES| 3000 02000 75 02001

DA 02000

SP] 0000 \

BP| 0100 07H —»@ L/\/

ST 2000 02007

DI 0004

« Index with displacement addressing mode
Here memory is [SI+displacement] or [DI+displacement]. Here segment is DS.

Example: SUB [SI+33 h], CX

ADC BX, [DI - F122 h]

« Base index with displacement addressing mode
Here memory is



[BX+Sl+displacement] or [BX+Dl+displacement] or [BP+Sl+displacement] or
[BP+Dl+displacement].

~]

55A2

AX| 55 | A2 11 04009

BX| 10 | 00 > CD__|04008

CX| 55 |2 22 04007

DX| 32 | 67 12 04006
Operation of OTCH) C3 04003
MI:)v AX, [BX+SI+02H 31 9000 34 |04004
X . %[BT ] DS| 0100 @ 55 |04003
mstruction 55 2000 e 04002

ES 3000 02000 75 04001

DA 04000

SP| 0000 1

S| 2000 04002

DI | 0004




