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8086 Microprocessor

nt rO u Ct | O n o)lgJl Program
, PROGEAM TO ADD TWO 16-BIT DATA (METHOD-1) T A set of instructions written to solve a problem.

DATA SECMENT shAssembler directive
ORG 1104H hssembler directive
SUM DOW O ;Assembler directive Instruct|on
CARRY DB 0O shssembler directive

DATR ENDS

CODE SECGMENT

RSSUME CS5:CODE |;

AS5UME DS :DATHA

Jhszembler

JhAszembler

sembler

directive

directive

directive

Directions which a microprocessor
follows to execute a task or part of a

task.

-
;Resembler ﬂ1rF"t1 re
L=

ORG 1000H sembler directive

Computer language
MOV AX, 205AH Y guag

MOV BX, 40EDH
, MOV CL, 0OH

:Load the firet data in AX register
;Load the segond data in BX register
;Clear the CL register for carry
ADD AX,BX ;Add the two data, sum will be in AX
MOV SUM, AX ;5tore the sum in memory lecation (1104H)
JHNC RHEAD ;Check the status of carry flag
INC CL ;If carry flag is set, increment CL by one
AHEARD: MOV CARRY,CL ;Store the carry in memory location (110&H)
HLT

High Level Low Level

CODE ENDS ;Bsgembler directive
END ;Rzsembler directbive

Machine Language Assembly Language

B Binary bits English Alphabets
‘Mnemonics’

B Assembler Mnemonics >
Machine Language

https://manara.edu.sy/
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8086 Microprocessor

Addressir

8.

9.

Dy

m Every instruction of a pm has to operate on a data.
B The different ways in

source operand is denoted

in an instruction are known as addressing modes.

Register Addressing
Immediate Addressing
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

Group | : Addressing modes for register and
immediate data

Group Il : Addressing modes for memory data

Group Il : Addressing modes for 1/0 ports

Group IV : Relative Addressing mode

https://manara.edu.sy/ Group V : Implied Addressing mode



8086 Microprocessor

Ad dlrefs-smfg fodes

8.

9.

Immediate Addressing
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

» Group | : Addressing modes for register and
: \\:7 immediate data

The a%ﬁ‘s;%uctmn will specify the name of the

regls}ter which holds the data to be operated by
the instruction.

Example:
MOV CL, DH

The content of 8-bit register DH is moved to
another 8-bit register CL

(CL) « (DH)

15 87 0

https://manara.edu.sy/



8086 Microprocessor

Ad dlrees-sm‘g Nodes

9.

Immediate Addressing
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

15 87 0 | 15 0I

AX[ AH [ AL b IP
BX [ BH [ BL '
cx[CcH [cL ;
DX [IDH ;
15 0 !
SP ' 15 0
B8P : cs
DI 3 DS
S| ' ﬁ i

EU | BIU

. Group | : Addressing modes for register and
: \\“ immediate data
/

6)LioJl
In immediate addressing mode, an 8-bit or 16-bit
data is specified as part of the instruction
Example:
MOV DL, 08H

The 8-bit data (08,) given in the instruction is
moved to DL

(DL) « 08,

MOV AX, OASFH

The 16-bit data (0A9F,) given in the instruction is
moved to AX register

(AX) < OA9F,

https://manara.edu.sy/



8086 Microprocessor IZ S
Addressing. Merdes...Mamaty Aceess. s .

AH | AL I (A
of memory BH | BL ;
cx CHIlcL | |
B However, the largest register is only 16 bits Dx (oM Tiok
B Physical Address will have to be calculated Physical Address : 19 5P 0 15 0
Actual address of a byte in memory. i.e. the value which goes out BP 5 cS
onto the address bus. gll :
B Memory Address represented in the form - Seg : Offset (Eg EU | BIU

- 89AB:F012)

B 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
offset to form the 20- bit address

16 bytes of contiguous
memory

89AB : F012 — 89AB — 89ABO0 (Paragraph to byte — 89AB x 10 = 89AB0)
F012 > OF012 (Offset is already in byte unit)

98AC2 (The absolute address)

https://manara.edu.sy/



8086 Microprocessor

Ad dlrees-smﬂg Nodes

9.

Immediate Addressing
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

15 87 0 | 15 0
AX[AH [ AL R -7
BX [ BH | BL :
cx[cH [cL

DX [[DH [ DL

15 0 !
SP ' 15 0
BP ' Ccs

DI ; DS
Sl ' S
)

EU : BIU

Group Il : Addressing modes for memory
: \ data

o)lgJl

Here, the effective address of the memory
location at which the data operand is stored is
given in the instruction.

The effective address is just a 16-bit number
written directly in the instruction.

Example:

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

The square brackets around the 1354, denotes
the contents of the memory location. When
executed, this instruction will copy the contents of
the memory location into BX register.

This addressing mode is called direct because the

displacement of the operand from the segment
base is specified directly in the instruction.

https://manara.edu.sy/
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8086 Microprocessor

Ad dlrees-smﬂg Nodes

9.

Immediate Addressing
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

15 87 0 | 15 0I

AX[ AH [ AL b IP
BX [ BH [ BL '
cx[CcH [cL ;
DX [IDH ;
15 0 !
SP ' 15 0
B8P : cs
DI 3 DS
S| ! ﬁ i

EU | BIU

. Group Il : Addressing modes for memory
: \\“ data
/

In Redister indirect addressing, name of the
registér™Which holds the effective address (EA)
will be specified in the instruction.

Registers used to hold EA are any of the following
registers:

BX, BP, DI and SI.

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

Example:

MOV CX,

[BX]

Operations:

EA = (BX)
BA = (DS) x 16,
MA = BA + EA

(CX) « (MA) or,

(CL) « (MA)
(CH) « (MA +1)

https://manara.edu.sy/

Note : Register/ memory
enclosed in brackets refer to
content of register/ memory
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8086 Microprocessor

Addressing Modes

1.

2.

3.

9.

Register A essing
Immediate Addressing
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

1587 0 | 15 0
AX[AH JAL | : [P ]
BX [ BH | BL :
cX G

CH :
DX [IDH. 3

15 0 !
SP P15

BP. : cs
DI 3 DS
Si ‘

o

:

EU | BIU

~ Group Il : Addressing modes for memory
: \%k data

In Besdd>Addressing, BX or BP is used to hold the
basé)Vatde for effective address and a signed 8-bit
or unsigned 16-bit displacement will be specified
in the instruction.

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

When BX holds the base value of EA, 20-bit
physical address is calculated from BX and DS.

When BP holds the base value of EA, BP and SS is
used.

Example:
MOV AX, [BX + O8H]

Operations:

0008, « 08,, (Sign extended)
EA = (BX) + 0008,

BA = (DS) x 16,,

MA = BA + EA

(AX) « (MA) or,

(AL) « (MA)
https://manarqg @MY/~ (MA + 1)
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8086 Microprocessor

Ad dlrees-smﬂg Nodes

9.

Immediate Addressing
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

15 87 0 | 15 0
AX[AH [ AL b IP ]
BX [ BH | BL :

cx[cH [cL

DX [IDH:

15 0 !
SP P15

B8P : cs
DI 3 DS
Sl '

o

:

EU | BIU

. Group Il : Addressing modes for memory
: \\“ data
/

SI oﬂ-BfIl-l%glster is used to hold an index value for
menﬂi ata and a signed 8-bit or unsigned 16-
bit displacement will be specified in the
instruction.

Displacement is added to the index value in SI or
DI register to obtain the EA.

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

Example:
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)
https://manara.edu.sy/
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8086 Microprocessor

Ad dlrees-gmﬂg fodes

10.
11.

12.

Immediate Addressing
Direct Addressing

Register Indirect Addressing
Based Addressing

Indexed Addressing

Based Index Addressing
String Addressing

Direct I/0 port Addressing
Indirect I/0 port Addressing
Relative Addressing

Implied Addressing

15 87 0 ! 15 0
AX[AH JAL | : [P |
BX [ BH | BL ‘
cX
DX

Group Il : Addressing modes for memory
7 data
/

In Baséd Index Addressing, the effective address
is cBmptted from the sum of a base register (BX
or BP), an index register (SI or DI) and a
displacement.

Example:
MOV DX, [BX + SI + OAH]
Operations:
000A, < OA,, (Sign extended)
EA = (BX) + (SI) + 000A,
BA = (DS) x 16,,
MA = BA + EA
(DX) « (MA) or,

(DL) « (MA)
(DH) « (MA + 1)

https://manara.edu.sy/
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8086 Microprocessor

Ad dlrees-gmﬂg Nodes

10.
11.

12,

Immediate Addressing
Direct Addressing

Register Indirect Addressing
Based Addressing

Indexed Addressing

Based Index Addressing
String Addressing

Direct I/0 port Addressing
Indirect I/0 port Addressing
Relative Addressing

Implied Addressing

Note : Effective address of the
Extra segment register

. Group Il : Addressing modes for memory
: \\ 7 data
r

Emp‘:&?'eﬂ in string operations to operate on string
dat&)ti—oJl

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

Example: MOVS BYTE

Operations:

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

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

If DF = 1, then (SI) « (SI) - 1 and (DI) = (DI) - 1
f.DF = 0, then (SI) « (SI) +1 and (DI) = (PI) + 1 s



8086 Microprocessor N Group lIl : Addressing modes for 1/O
: \\:7 ports
sP{ﬁ Thegé-ﬂéd’dressmg modes are used to access data
|
Ad dlreg gﬁlrﬂ‘g‘ O d e S fronﬁJBt-&ﬂdard I/0 mapped devices or ports.

Immediate Addressing
In direct port addressing mode, an 8-bit port

3. Direct Addressing address is directly specified in the instruction.
4. Register Indirect Addressing Example: IN AL, [09H]
5. Based Addressing Operations: PORT,4, = 09,

AL PORT
6. Indexed Addressing (AL) < (PORT)

Content of port with address 09 is

7. Based Index Addressing moved to AL register

8. String Addressing

9. Direct I/0 port Addressing
10. Indirect I/0 port Addressing
11. Relative Addressing

12. Implied Addressing

15 87 0 ! 15 0
AX[ AH JAL b P ]
BX| BH [BL :

CX| CH | CL

https://manara.edu.sy/




8086 Microprocessor

Ad dlrees@mﬂg fodes

10.
11.

12,

Immediate Addressing
Direct Addressing

Register Indirect Addressing
Based Addressing

Indexed Addressing

Based Index Addressing
String Addressing

Direct I/0 port Addressing
Indirect I/0 port Addressing
Relative Addressing

Implied Addressing

15 87 0 ! 15 0
AX[AH JAL | : [P |
BX [ BH | BL ‘

CcX[CH | cL
DX [DH_| DL

Group IV : Relative Addressing
: \\\7 mode
/

6)liaJl

In this addressing mode, the effective address of
a program instruction is specified relative to
Instruction Pointer (IP) by an 8-bit signed
displacement.

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.

https://manara.edu.sy/
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8086 Microprocessor

Ad dlrees-gmﬂg fodes

9.

Immediate Addressing
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

15 87 0 ! 15 0
AX :

~

Group IV : Implied Addressing
: \\\‘ mode
/

6)liaJl

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

Example: CLC

This clears the carry flag to zero.

https://manara.edu.sy/
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8086 Microprocessor % -
Clga sallAssemble Dirgttives

m Uil ) Assembler 245 48 gall jlly ddlaia

A S8 A Lt ASTY) gl ) Al g ATY) 3 80 A gy A%
B A cladadl) Loy Wale 3lhay‘pseudo instructions’.

[ PR

el g g Aghay yaas

el aa dad by variables.

EIAY) JAaY) alill (345 a8l e anadl
... 5 SLall g bl a5 oAl Al g Aty yan,

https://manara.edu.sy/
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8086 Microprocessor IZ
SlgasallAssemble Dirkittives

DW B <l bl (e gt G R5(8-bit) variable.
EE(IEDI\S/IENT B sta J<UB 1A ad) ga (e ddaa Jaa Jaad

B e Jeai00, M FF 3N @i € adll unsigned valuet
ASSUME B e dedloo, ) 7F, 4 sl adll positive value
B Gadaall 80, ) FF, 4wl adll negative value

ORG
END n alal) Wlsdyariable DB value/ values
EVEN
EQU
PROC .
FAR e
NEAR LIST DB 7FH, 42H, 35H
ENDP
Al JaniLIST 3 sSall Agilaiy) ally iGN aB) gall Janig Alika 5813 aB) ga 45305
SHORT B35l @l sall
MACRO
ENDM

https://manara.edu.sy/



8086 Microprocessor

D
e (0]

Silgm sallAssemble Dirgétives

DW

SEGMENT
ENDS

ASSUME

ORG
END
EVEN
EQU

PROC
FAR

NEAR
ENDP

SHORT

MACRO
ENDM

B Al baad e pide i35(16-bit) variable
B de JS Gl § S0 (28 94 (e 23 i Jaad
B (s J@l0000,, () FFFF S LY @l 8 ol unsigned value®

(i J2all0000,, Y 7FFF, 454l ol positive value
B O Jaed) 8000, o FFFF,, 4l a8l negative value

| alal) Leis&  variable DW value/ values

: Jlia
ALIST DW 6512H, OF251H, OCDE2H

el JaaIALIST 5 sSial) Afaiy) axllly cucad) a8) gal) Jaali g 4udliia 5 SI3 &8) ga Aiu
Bosaaall adlgall b e e

https://manara.edu.sy/
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8086 Microprocessor IZ ~
¥
QW‘AS S e m b LQE‘QEII\Em\* " \/gé\ cleUad 4)ad il :code/ data/

stack segment

DW

B ENDS <leld d¢il i :code/ data/ stack segment.
SEGMENT

ENDS B el gl

ASSUME

ORG
END Segnam SEGMENT
EVEN B
EQU Program code

L or
PROC Data Defining Statements
FAR

NEAR -
ENDP Segnam ENDS

SHORT

MACRO ptiiall J8 (e Cijral) pUail) ad
ENDM

tps:// manara. edu.sy/



8086 Microprocessor
IZ\\}’
e sallAssemble DIGELIVES. s coupsmus s

J-assem

s g

DW
B 'ew\ M\

SEGMENT
ENDS

ASSUME segreg : segnam, .., segreg : segnam
ASSUME greg : seg greg : seg
ORG
END g Uadl) Jaa gl ariional) 38 (ha Cijral) A
EVEN
EQU
PROC 1dba
FAR
NEAR ASSUME CS: ACODE, DS:ADATA Ul B A el clabd of asall s
ENDP ACODE gUaill 3 4533 <l o s ADATA.
SHORT
MACRO
ENDM

https://manara.edu.sy/



8086 Microprocessor

Ay

/

-

AS S em b | e D I re Ct | V@&Oﬂglﬂ)ljﬁ_@iﬂd to assign the starting address (Effective address)

for a program/ data segment

DW

SEGMENT
ENDS

ASSUME

ORG
END
EVEN
EQU

PROC
FAR

NEAR
ENDP

SHORT

MACRO
ENDM

B END is used to terminate a program; statements after END will be

ignored

B EVEN : Informs the assembler to store program/ data segment
starting from an even address

B EQU (Equate) is used to attach a value to a variable

Examples:

ORG 1000H

LOOP EQU 10FEH

_SDATA SEGMENT
ORG 1200H
A DB 4CH
EVEN
B DW 1052H

Informs the assembler that the statements following ORG
1000H should be stored in memory starting with effective
address 1000,

Value of variable LOOP is 10FE,,

In this data segment, effective address of memory location
assigned to A will be 1200,, and that of B will be 1202,, and
1203,,.

_SDATAENDS  hitys://manara.edu.sy/



8086 Microprocessor

AS S em b | e D | re Ct | Veds'ndm}b&tm beginning of a procedure

DW

SEGMENT
ENDS

ASSUME

ORG
END
EVEN
EQU

PROC
ENDP
FAR

NEAR

SHORT

MACRO
ENDM

B ENDP End of procedure
B FAR Intersegment call

B NEAR Intrasegment call

B General form

procname PROC[NEAR/ FAR]

RET

procname ENDP

User defined name of the
procedure

https://manara.edu.sy/
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Program statements of the procedure

Last statement of the procedure
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8086 Microprocessor

. . deola
Assemble Directives sis
Examples:
DW
SEGMENT ADD64 PROC NEAR The subroutine/ procedure named ADD64 is declared as
ENDS NEAR and so the assembler will code the CALL and RET
instructions involved in this procedure as near call and
ASSUME return
ORG RET
ADD64 ENDP
END
EVEN
EQU CONVERT PROC FAR The subroutine/ procedure named CONVERT is declared as
FAR and so the assembler will code the CALL and RET
PROC instructions involved in this procedure as far call and return
ENDP
FAR
RET
NEAR CONVERT ENDP
SHORT
MACRO
ENDM

https://manara.edu.sy/



8086 Microprocessor l>
2\
AS S em b | e D | re Ct | V@s&vesqﬁe&ﬁémory location for 8-bit signed displacement

in jump instructions

DW

Example:
SEGMENT

ENDS

ASSUME JMP SHORT AHEAD The directive will reserve one memory location
for 8-bit displacement named AHEAD

ORG

END

EVEN

EQU

PROC
ENDP
FAR

NEAR

SHORT

MACRO

ENDM https://manara.edu.sy/



8086 Microprocessor

Py

Assem b | e D | re Ct | V@PSRO In;i:caté the beginning of a macro

DW

SEGMENT
ENDS

ASSUME

ORG
END
EVEN
EQU

PROC
ENDP
FAR

NEAR

SHORT

MACRO
ENDM

B ENDM End of a macro

B General form:

macroname MACROJ[Argl, Arg2 ...]

Program statements
} in the macro

macroname ENDM

User defined name of the macro

https://manara.edu.sy/ 32



