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Microprocessors

Arithmetic Instructions

The 8086 can perform arithmetic operations on binary numbers (signed or
unsigned) and on decimal. The arithmetic instructions in 8086 include addition,

subtraction, multiplication, division.

1. Addition
2. Subtraction
3. Multiplication

4. Division

e Addition Instructions
The addition instructions include: ADD, ADC and INC.

1. ADD (Addition)

In this operation we can add 8- or 16-bit operands. ADD source with destination

operand and puts the result in the destination.

destination = destination + source

The syntax: ADD destination, Source

+ It adds a byte to byte or a word to word.

+ It effects AF, CF, OF, PF, SF, ZF flags.
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Example:
ADD AL, 07AH;  AL=AL+07AH
ADD DX, AX; DX=AX+DX
ADD AX, [BX]; AX=AX+ [BX]
e 7 sanadl YA
ADD reg., reg.
ADD reg. , value
ADD reg. , mem.
ADD mem. , reg.

ADD mem. , value

Examples:
e ADD AX, BX
adds the 16-bit contents of AX and CX and returns the result in AX,
ADD CX, 3476H
ADD AL, [BX]
ADD [SI], CL
ADD [1000H], 40H

L 7 samse il YW

ADD value, reg.
ADD mem. , mem.
ADD segment reg. , reg.
ADD reg. , segment reg.
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Examples:

« ADD [DI], [BX] False (35 3813 aa 5 SIS man 3 523Y)

MOV AL, [BX] el
ADD [DI], AL
e ADD 30H, CX False (Jaw ge ca2gl) 8 a8 ) man ) saY)
ADD CX, 30H sl
« ADD DX, BL False (<u 8 Jam e s 16 Jams gen 5Y)
ADD DX, BX el

% Types of Addition operations:

a. Register with reqgister Addition

++ Add the content of several registers.
* When arithmetic instructions executed, contents of the flag register change.
+ Interrupt, trap, and other flags do not change.

% Any ADD instruction modifies the contents of the sign, zero, carry, auxiliary

carry, parity, and overflow flags.

« Examples:
ADD AL,BL; AL=AL+BL
ADD CX, DI ; CX=CX+DI
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b. Immediate Addition

+ Immediate addition is employed whenever constant or known data are added.

Examples:
ADD CL,44H; CL=CL+44H

ADD BX, 245FH; BX=BX+245FH

Q1) What’s contain of DL after execute this program?
MOV DL, 12H

ADD DL, 33H

HLT

Answer)

DL=45H
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C. Memory with Register Addition

* Moves memory data to be added to a register or add register to memory.

Examples:

e ADD CL, [BP] ;(The byte contents of the stack segment memory location
addressed by BP add to CL with the sum stored in CL ).

¢ ADD [BX], AL ; (AL adds to the byte contents of the data segment memory

location addressed by BX with the sum stored in the same memory location).

Example) what’s the result for these instructions after execution it?

MOV AX, 00F5H

ADD AX, 000BH

HLT

Solution) 0000 0000 1111 0101
0000 0000 0000 1011 +
0000 0001 0000 0000

AX=0100H
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2. ADC(Addition-with-Carry)

(CF )Flag 4ad pasg 4d) Uil jailadl) ases & ADD bl 4l y Jas o pon 40 2l
80 xa Carry

destination = destination + source + carry

The syntax: ADC destination, Source

+» It adds the two operands with CF.

¢ It effects AF, CF, OF, PF, SF, ZF flags.
Examples:

e ADC AL, AH; AL=AL+AH+CF
e ADCCX,BX ; CX=CX+BX+CF

Example(1) What’s contain of AH after execute this program?

STC

MOV AH, OFEH

ADC AH, 13H

HLT

Answer) 1111 1110
0001 0011
0000 0001 +

AH=12H 0001 0010
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Example(2) what’s contain of [SI] and [SI+1] after execution this program?

STC

MOV SI, 200H
MOV [SI], 034DH
ADC [SI], 23H

HLT

SOL.) 0000 0011 0100 1101
0000 0000 0010 0011
0000 0000 0000 0001 +

[SI]= 71H 0000 0011 0111 0001

[SI+1]= 03
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Example3) Write a program in assembly language to add contains in three
memory locations started with address 200H, then put result in DX. Using
indirect addressing mod.

Solution)

CLC

MOV SI, 200H 200 88h

82h

MOV [SI], 88H

MOV [SI+1], 82H

MOV [SI+2], 6 78H

MOV AL, [SI] ooH

ADD AL, [SI+1] 45H

ADC AL, [SI+2]
MOV DX, AL
HLT
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Answer) DX=0011H

: emulator 8086 alaaiuls daiil) Jasy

{8 original source code — O *

MOY ST, 208H -
MOV [SI1, 88H
MOV [SI+11,82H
MOV [SI+2]1, 6

MOV AL, [SII
ADD AL, [SI+11] 0
ADC AL, [SI+2]
MOY DX, AL
HLT
|
o
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3) INC (Increment)

The INC instruction adds 1 to a register or memory operand but, unlike ADD,
does not affect the Carry Flag (CF).

Y LG8 ADD Sl Jie Cannd LeiSl 55 SIAN g ) Jaosa (5 51 () aa) 5 ey INC Dl )
. CFle

The syntax: INC Source

Types of INC instruction:
a) INC with register (16 bit or 8 bit)

Examples:
e INCBL ; BL=BL+1
e INCSP ; SP=SP+1

b) INC with Memory
Examples:
e INC[SI] ;Incrementa byte in memory(as)s slaia 3 SIA (5 sina 33 ))
e INC [BP]
CINC 3 el A (Source) aaall Jala s yilae b ) geas clilal) aladind (S ddiadlae
e INC23H s jlYi(false)
MOV CL, 23H el
INC CL
. INC l=¥) s memory segmentations 3 S adalae alasivl Koy ;4dBiadle

10
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Q1) What’s contain of DI & [DI] after execute this program?
MOV DI, 600H

MOV [DlI], 439H

INC [DI]

ADD DI, [DI]

HLT

Answer) DI= A3AH, [DI]= 03AH
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