m Every instruction of a program has to operate %V 4_,}_‘,1\ Jald ADDRESSIN MODES

8.

9.

on a data.

The different ways in which a source operand is gl
denoted in an instruction are known as &)L all

addressing modes.

G lbra o gl pll Cilaglad (e dagdad JS Jaas

] ) Jalaall
RegiSteRaaais==illg Group | : Addressing modes for register and B lalaa A S gua sl Gob B aa g 45 giad) Jalal
Immediate Addressing immediate data Jdadll

Direct Addressing

Register Indirect Addressing
Based Addressing

Indexed Addressing

Based Index Addressing
String Addressing

Direct I/0 port Addressing

10. Indirect I/0 port Addressing

11. Relative Addressing

12. Implied Addressing

140 ginl) Jalad) Caiial
Daad) A5 glad) Jaaig g s gdl) Al giad) Jaad -1
5 e 5SIAN ) e sy A ginl) aai 2
Direct addressing mode
Indirect addressing mode 4 siall Jaai -3
5 dlall
ZIAYY JAN) Glaa g 4 gic -4

Group Il : Addressing modes for memory
data

Group Il : Addressing modes for 1/O ports

Group IV : Relative Addressing mode

Group V : Implied Addressing mode
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2. Immediate Addressing P Architecture ¢t

In immediate addressing mode, an 8-bit or 16-bit

; e : : Group | : Addressing modes for register
data is specified as part of the instruction

dsols and immediate data
. 6)jliaJl
Example: 1. Register Addressing
MOV DL, O8H The instruction will specify the name of the
register which holds the data to be operated by
The 8-bit data (08,) given in the instruction is the instruction.
moved to DL
Example:
DL) « 08
(BL) " MOV CL, DH
MOV AX, 0A9FH The content of 8-bit register DH is moved to
another 8-bit register CL
The 16-bit data (0A9F,) given in the instruction is 15 87 0 ! 15 0
moved to AX register (CL) « (DH) AX[AH JAL | | [P |
BX| BH | BL :
CX| CH | CL :
(RX) < OA9F ox [IoHmeEn] |
15 0

BIU
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of memory

20 Address lines = 8086 can address up to 220 = 1M bytes Pjv Architecture iy
deol o

However, the largest register is only 16 bits E:ijl_.i_a_fl Addressmg MOdeS | Memory Access

Physical Address will have to be calculated Physical Address :
Actual address of a byte in memory. i.e. the value which goes out
onto the address bus.

Memory Address represented in the form — Seg : Offset (Eg
- 89AB:F012)

Each time the processor wants to access memory, it takes the
contents of a segment register, shifts it one hexadecimal place to
the left (same as multiplying by 16,,), then add the required 16 bytes of contiguous
offset to form the 20- bit address LISy

89AB : F0O12 —» 89AB — 89ABO0 (Paragraph to byte — 89AB x 10 = 89AB0)
FO12 -» O0OF012 (Offset is already in byte unit)

98AC2 (The absolute address)
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B To access memory we use these four P Architecture oL
registers: BX, S, DI, BP A

Combining these registers inside [ ] symbols, we deola
can get different memory locations (Effective 6)liaJl
Address, EA)
T 15 87 0 | 15 0
B Supported combinations: Ax R A
BX [ BH | BL |
CX| CH | CL
[BX + SI] [BX + S| + d8] DX
[SI]
[BX + DI] DI] [BX + DI + d8]
[BP + Sl] . [BP + Sl + d8] 15 0
d16 (variable offset only) Sp 1 15 0
[BP + DI] (BX] [BP + DI + d8] o i -
DI | DS
[SI + d8] [BX + S| + d16] [SI + d16] EU BIU
[DI + d8] [BX + DI + d16] [DI + d16]
[BP + d8] [BP + Sl + d16] [BP + d16]
[BX + d8] [BP + DI + d16] [BX + d16]
BX |
+ disp
BP DI
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PAY/ Architecture ¢\

dszoln 3. Direct Addressing 3_dlull 4 gial) baad
6)liaJl

daglail) paia Jalaall Jladl) o) gint) a8 ga ¢y oS pilaall 43 ginl) Jaad
daglail) Cpana 3 pdilie IS5 16 bit (1 2 effective address Jldll o giall

Example

MOV BX, [1354H]
MOV BL, [0400H]

Ol sind) wdsa s sian (N 1354 a8, s A siall (al Y1 s
BX Jasall ) (o)) gial) (5 gina Jab o daaladl) 1% Mie

dalail) (e adaiall 4l e Jalaall da) 3Y1 Y 5 i) 4 ginll Jaad o
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4. Register Indirect Addressing s dbual) & 4giall haal Pj Architecture oL

In Register indirect addressing, name of the . . Group Il : Addressing modes for memory data
register which holds the effective address (EA) 8)Li i

will be specified in the instruction.
EA Jlrdll o) sially Llaia S O lasall 224505 3 paluall jue 45 sial)

Registers used to hold EA are any of the following BX. BP. DI and SI
7 4 "

registers:

BX, BP, DI and SI. .
Baclall ) sie lbuald DS Jaall aadion

Content of the DS register is used for base
address calculation.

Example: Note : Register/ memory enclosed in brackets

MOV CX, [Bx~ refer to content of register/ memory

Operations:

EA = (BX) Jladl) o)) gind) Glaa
BA = (DS) x 16,4, Bl ¢ i lasa
MA = BA + EA 5_OA) ol e la

(CX) « (MA) or,

(CL) « (MA)
(CH) « (MA +1)
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5. Based Addressing dgac 1) 4 gial) P Architecture oL
Jadll ) giall 535330 BX | BP i laaall adiios doac |8l 45 gial) A Group Il : Addressing modes for memory data
deol o

dad=ill 848 24 16 bit e sl 8 bit e cilS 13 Aa Y 8L il When BX holds the base value of EA, 20-bit
) physical address is calculated from BX and DS.

sclill Aef ) ALaY) 416 bit o gradl gust 8 hit oo sl Y s When BP holds the base value of EA, BP and SS is

used.
Example:

MOV AX, [BX + 08H]
Operations:

0008, « 08, (Sign extended) 16 bit !4 gy

EA = (BX) + 0008, Juadl) ¢ giadl Gloaa
BA = (DS) X 1610 saclll o)) g il
MA = BA + EA 5SIA & Jalaal) ¢l gl il

(AX) « (MA) or,

(AL) « (MA) AL Jadd) (s (S adll ) o) giad) (s g Ji
(AH) « (MA + 1) AH Jawall 3 diad gy AUl o) giadl N 1 48U
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6. Indexed Addressing (4w gdall)dabial) 45 gial) Pj Architecture oL
BSIAI (8 lhandll A s 0 A3 SI, DI SOlasall o2t Group Il : Addressing modes for memory data
Falail) (yan (5555 16 bit (e 5 8 BIT e Aal ¥ il 13 §yliall

case of 8-bit displacement, it is signh extended In to 16-bit
Example: before adding to the base value.

MOV CX, [SI + 0A2H]
Operations:

FFA2, « A2, (Signh extended)
EA = (SI) + FFA2,

BA = (DS) x 16,,

MA = BA + EA

(CX) «~ (MA) or,

(CL) « (MA)
(CH) « (MA + 1)
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7. Based Index Addressing A ygial) Ayac ) 45 ginl) Pj Architecture il

In Based Index Addressing, the effective address doola Group Il : Addressing modes for memory data
is computed from the sum of a base register (BX 8 1Lioll
or BP), an index register and a e A—
displacement.

ds Hedall Apac ) 45 gial)
Example: AaI3Y1 lskas ST, DI M Jasss BLRIBX, BP 520l (s £ same (3o Jladll o) sinll avns

MOV DX, [BX + SI + OAH]

Operations: .
s 58 L dalaall o sie ) Ja

000A, « 0A, (Sign extended) Sl= 0020, BX= 1234 , DS =0050

EA = (BX) + (SI) + 000A, MOV DX, [BX + S| + OAH]

BA = (DS) x 16,4, Jall

MA = BA + EA 000AH OAH (Sigfrextended)

(DX) « (MA) or, EA = (BX) +(SI) +000A = 1234 + 0020 + 000A = 125E
BA = 00500

(DL) « (MA) MA = 00500 + 125E = 0175E

(DH) « (MA + 1) (DL) «—(MA)

(DH)«— (MA + 1)
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8. String Addressing va

6jligJi
Employed in string operations to operate on string data.”

The effective address (EA) of source data is stored in SI
register and the EA of destination is stored in DI register.

Segment register for calculating base address of
source data is DS and that of the destination data is ES

Note : Effective address of the
Extra segment register

Architecture i

Example: MOVS BYTE
Operations:

Calculation of source memory location:
EA = (SI) BA = (DS) x 16,, MA = BA + EA

Calculation of destination memory location:
EA = (DI) BAg = (ES)x16,, MA.=BA; + EA;
(MAE) <« (MA)

If DF = 1, then (SI) « (SI) -1 and (DI) =(DI)-1
If DF = 0, then (SI) « (SI) +1 and (DI) = (DI) + 1

https://manara.edu.sy/


https://manara.edu.sy/

10. Indirect I/0 port Addressing

In indirect port addressing mode,

the instruction will specify the name of the
register which holds the port address. In 8086,
the 16-bit port address is stored in the DX
register.

Example: OUT [DX], AX

Operations: PORT_ 44 = (DX)
(PORT) « (AX)

Content of AX is moved to port
whose address is specified by DX
register.

Pj Architecture ¢

N Group lll : Addressing modes for 1/0O ports

deol o

‘:'J'-l—ﬂ-” 9. Direct I/0 port Addressing
These addressing modes are used to access data from
standard I/0 mapped devices or ports.

In direct port addressing mode, an 8-bit port address is
directly specified in the instruction.

Example: IN AL, [09H]

Operations: PORT_,, = 094
(AL) « (PORT)

Content of port with address 09 is
moved to AL register
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12. Implied Addressing

Cdlalea ) g Uady cilagles

Instructions using this mode have no operands.
The instruction itself will specify the data to be
operated by the instruction.

Example: CLC carry ol ol

This clears the carry flag to zero.

Architecture i

Group IV : Relative Addressing mode

Y

deol ~

8)Li i 11. Relative Addressing

Relative Addressing 4 siall Jaad
16 bit 3 4 Y s g8 9 1P dadlail) Javse 3 Jladll 0 sindl iy
Example: JZ OAH
Operations:
000A, < OA, (sign extend)
If ZF = 1, then
EA = (IP) + 000A,
BA = (CS) x 16,,
MA = BA + EA

If ZF = 1, then the program control jumps to new
address calculated above.

If ZF = 0, then next instruction of the program is
executed.
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