MICROPROCESSOR ARCHITECTURE
UOP S.E.ComP (SEM-I)

8086 MICROPROCESSOR
ARCHITECTURE

Prof.P.C.Patil

Department of Computer Engg
Matoshri College of Engg.Nasik
pcpatill8@gmail.com.

&\ !  MATOSHRI COLLEGE OF ENGINEERING & _
~/~~) RESEARCH CENTER ,NASIK www.pcpatil.webs.com




8086 Programmers Model

MATOSHRI COLLEGE OF ENGINEERING & _
RESEARCH CENTER ,NASIK www.pcpatil.webs.com




8086 Programmers Model

MATOSHRI COLLEGE OF ENGINEERING & ) >
RESEARCH CENTER ,NASIK www.pcpatil.webs.com




8086 Addressing Modes

MATOSHRI COLLEGE OF ENGINEERING & _
RESEARCH CENTER ,NASIK www.pcpatil.webs.com




8086 Addressing Modes

Register Addressing Mode
Immediate Addressing Mode
Memory Addressing Mode
String Addressing Mode

/0 Addressing Mode
Implied Addressing Mode
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8086 Addressing Modes

Addressing modes
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1.Register Addressing
Mode
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Register Addressing Mode

Data is in register and Instruction Specifies the
perticular register

E.g
MOV AX,BX

Instruction

Bl 8 Bl s ey
s

MATOSHRI COLLEGE OF ENGINEERING & _
RESEARCH CENTER ,NASIK www.pcpatil.webs.com




2.lmmediate Addressing
Mode
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2.IMMEDIATE ADDRESSING MODE

Immediate operand is Constant data contained in an
Instruction

l.e. The source operand is a part of instruction
Instade of register memory

E.g
MOV CL,02H
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3.Memory Addressing
Mode
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Memory Addressing Mode

|

Memory addrassing
mode

!
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Drect  Register  Based Register  Relative
indiect  indexed relative based
o indexed

3.1 Direct

3.2 Register Indirect

3.3 Based Indexed

3.4 Register Relative

3.5 Relative Based Indexed
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Memory Addressing Mode

EFFECTIVE ADDRESS

The offset of a memory operand is called the
operand’s effective address (EA).

Is an unsiged 16 bit no. That expresses the
operands distance in byte from the begining of the
segment

8086 has Base register and Index register

So EU calculates EA by summing a Displacement,
Content of Base register and Content of Index
register.
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Memory Addressing Mode

Displacement is an 8 or 16 bit no

It is generally derived from the position of
operand name.

It’s value Is constant.

Pogrammer may specify either BX or BP Is to be
used as Base Register

Similarly either Sl od DI may be specified as Index
Register
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Memory Addressing Mode

'

Memory addrassing
mode

_ l
N9 - S S
Direct Register  Based Register  Relative
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3.1 DIRECT MEMORY ADDRESSING MODE
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Memory Addressing Mode

EA is taken from the displacement field of

Instruction.

PA=This addr. Is added with Seg.Regi*10 H
MOV[1023],AL

EA = 8/16 hit . e TR T SUruTHI
PA = segment: EA __Instruction
cs) | |
PA = gg :{ Direct Address} el :..Memow
188, ° —
eg. MOV [1023], AL

The contents of AL are copied to
emory location whose offset i (1023].
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Memory Addressing Mode

'

Memory addrassing
mode

_ l
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Direct Register  Based Register  Relative
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3.2 REGISTER INDIRECT ADDRESSING MODE
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Memory Addressing Mode

EA of may be taken directly from one of the base
register or index register.

PA=This addr. Is added with Seg.Regi*10 H
MOV[SI],AL

(BP) . Opcode
(S,I)fL PA = Segment : EA e
(DI) l e L Al

CS) BX Registers
PA = gss : gf L .
ES > Pointer to Oper?hcl::{i?f

,(BX)\I Instruction
A - ' Register R _

DI

Operand

Segment regi St r

Fig. 4.2.5 : Register indirect addféssing mndes” o
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Memory Addressing Mode

'

Memory addrassing
mode
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3.3 BASED INDEXED ADDRESSING MODE
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Memory Addressing Mode

EA is sum of Base register and Index register .
Both of which are specified by the instruction

PA=This addr. Is added with Seg.Regi*10 H
MOV[BX+SI1],AL

3)

Let's see one example, to clear the concept. - _
MOV [BX] [SI], AL Copy contents of AL ; *
register (byte) to memory location offset is
in [BX] [S1] i.e. [BX + SII.

Based Indexed Addressing Mode

e In this addressing mode, the EA is sum of a base register and an index register, both of which
are specified by the instruction. The sum is added to the segment register # 10 H to give effective
address as shown in Fig. 4.2.6.

~FA = {Base register} + {Index register} _ Instruction e
g i’(BX)W? [ (SDI] “QOpcode_ | Base Register | Index Register
= \@®p) * oD/ ] Mehiony
PA = Segment register : EA ! SR
CS R _
5 SS ; {(BX)} 3 f (S : Pcmterto Operand
ESJ © UBP) “DUI » Pointer to Operand (+) . . Operand

« 10 |
- Segment register  f————

Fig. 4.2.6 : Based indexed addressing mode
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Memory Addressing Mode
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Memory addrassing
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3.4 REGISTER RELATIVE ADDRESSING MODE
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Memory Addressing Mode

EA is Sum of 8 or 16 bit displacement and contents
of base register or an index register

PA=This addr. Is added with Seg.Regi*10 H
MOV[BX+1100] ,AL

TR

EA = 1{SI)J (sign extended)
(DI

[(BX) M t
| l 8 bhitdisplacemen 1
(BP) =

16 bit displacement = : i .
; seneration of EA Generation of PA
s J(BX)L [ e 1000H [BX]
ES (BP) 8/16 bit 1 3 9 ¢ I g
PA = Segment: EA = 1 DS} : X (SD + 1 offeet . L : 1 3 1 4 0 H > ;DS]
i = 1100H - (ST + 2500H - EA
Instruction - :
chode l Register R l Offset AddressA_l > 0400H —3 Dlsplacement 25 640 H - PA
Memor R
{ - ™ - 2500H - EA
Registers
Pointer to Operand | Operand
; *10
Segment register

Fig. 4.2.7 : Register relative addressing mode
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Memory Addressing Mode

'

Memory addrassing
mode

_ l
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3.5 RELATIVE BASED INDEXED MODE
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Memory Addressing Mode

EA is Sum of a Base register ,an Index Register and

Displacement.

PA=This addr. Is added with Seg.Regi*10 H
MOV CX, IBX+S1+0400]

8 bit displacement
EA = (Base register] + {Index register} + (sign extended)
16 bit displacement

( 1
[BX)] [ (SD] 8/16 bit
(BP) * DD/ * )displacement

CS (

s o f SSs _j(BX)} (r<sn} 8/16 bit
R oy Hve D[ BP)/ * LoD, +idisp]acement
ES.

PA

instruction

i ‘Opcode :IBase Register! Index Register | Offset Address '

Memory
' Registers
L Pointer to Operand
s Pointer to Operand Operand

£ I
~ Segment register
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seneration of EA Generation of PA
1600H - [BX] 23140H - [D§]
1100H - [S]] + 2500H - EA
~ 0400H - Displacement 26640H - PA
2500H — FA
n
The contents of location
256640H will be transferred to
the CL register and the
contents of location 25641H
will be transferred to the CH
register.
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