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Microprocessors

Multiplication & Division Instructions

The 8086 can perform arithmetic operations on binary numbers (signed or
unsigned) and on decimal numbers.

1. Multiplication Instructions

Multiply (MUL) multiplies unsigned numbers and Integer Multiply (IMUL)

multiplies signed numbers. Both can multiply bytes or words.

Laa DS 5 5 LAY ae Y1 o juay IMUL Jlaa¥s 3L 092 681 iy MUL sl el
.word s byte J sk 2l 5l @y
The 8086 multiply instructions have the general forms:

MUL Source
IMUL Source

. memory 3 register ¢S o) Ll juaal) :4adla
Note:

e The product after a multiplication is always a double-width product. If
two 8-bit numbers are multiplied they generate a 16-bit product. If two

16-bit numbers are multiplied, they generate a 32-bit product.

There are two types of multiplication:
a) 8-bit Multiplication

Examples:

e MUL CL ; AL is multiplied by CL and the unsigned product store in AX
e MUL [DI]
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Jsa Al source A1 4 Segment memory 3_SIA akalia i g (Sl 3(1)Adaada
. source J & data gy

Example:

MUL DS :false
Example:
MUL 40H :false

Correction:

MOV BH, 40H
MUL BH
O T AX (b ) daiig AL (2 Gl 2] puda g g () el 2 3(2) Ak
- MUL 3 Jla) Jala (Ade 058 AL !
Example (1): Write a program in assembly language to find result of
11H X 22H
Solution:
MOV AL, 22H
MOV BL, 11H
MUL BL
HLT
AX=0242H
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file edit bookmarks assembler emulator math asciicodes help
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new open  examples save compile emulate | calculator convertor | options

MOV AL, 22H
MOV BL, 11H
MUL BL

HLT
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Example (2):

Write instructions to multiply the content of BL by CL, Load BL with5 &

load CL with 10h. Store the result in DX register.
Answer)

MOV BL, 5

MOV CL,10h

MOV AL, CL

MUL BL

MOV DX, AX

HLT
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Example (3): Find the result of this program:
MOV AL,11H

MOV BL, 22H

MUL AL

HLT

Solution) AX=121H

Example (4): What’s result for this program?
MOV [100H],32H

MOV AL, 13H

MUL [100H]

HLT

Solution) AX=03B6H

b) 16-bit Multiplication

1 AX contains the multiplicand instead of AL.

) The 32-bit product appears in DX-AX instead of AX.

Ex (1): MUL CX ;AXis multiplied by CX and the unsigned product
Is store in DX & AX registers.

Ex (2): MOV CX, 54H
MOV AX,367H
MUL AX
HLT
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EX (3): Write a program to multiply 1111h x 22h , using arithmetic

instructions then find the result?
Answer:
MOV BX, 1111H
MOV CX, 22H
MOV AX, CX
MUL BX
HLT
AX=4442H, DX=02

§it emuB086 - assembler and microprocessor emulater 4.00-Beta-17 — O %o |
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MHOY BH, 1111H -
MOY CX., 22H
MHOY AX, CK
HUL BH
HLT
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2. Division Instructions:
Divide (DIV) performs an unsigned division, while Integer Divide (IDIV)

performs a signed division.
BV xa B )W) oy IDIV e 3L (50 dae Y Aaudll 54 DIV Jla¥) ik o)
The form is:
e DIV Source
e IDIV Source
dals clily ol pazm s (S 5 register s memory o 5_ke (Source) sxadl o sSs o) (Sae
. source !

They are two types of division:
a. 8-bit Division:
e An 8-bit division uses the AX register to store the dividend that is
divided by the contents of any 8-bit register or memory location.
e The result moves into AL while AH containing a whole number

remainder.

Al Ll e ulati G jually aati il o g ) (el 3(1) Adiadka
O Ll e o gl g AL Jas (2 o guiball guia 5 ana yte e byte dand die 3(2) Aiadla
AH ol 8 danall Bl AL Jaall (8 (0 5S) danadll mili g3 81 ) o (8 (55




Microprocessors

Examples of division without sign:

e DIV ]SI]
Aandll eyl 2 Litaia 2 g gall 5 o gusall Jiag (53l AL daid) (5 sine dand oy JU) 2o 8
Ade o guall Jiay (2l 5 S| damall Jada 3 g gall () iadly Jiaiall 3_SIAlI a8 50 (5 gian o
e DIVBL
o smiall Jiay (52l BL dawall (s sina o o suiiall Jiay (52l 5 AL Jaall (5 sine A oy Ui
e
e MOV AL, 30H
DIV 23H ;False
The correction is:
MOV AL, 30H
MOV AH, 23H

DIV AH

Example (1): What’s this program print?

MOV AL, 95H

MOV CL, 10H

DIV CL

HLT

Solution) AL=9, AH=5
Al o il Jiay 10 a5 o suiiall Jiay 95 8,01 (1) ass
Aanill 8L iy AH = 5 5 dandll) =il iy AL= 9 :(2) gnass
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Example (2): Write a program in assembly language to divide 37H/3 and

find the result?

Solution:
MOV AL, 37H
MOV CL,3
DIV CL
HLT
AL=12H, AH=1
@ .
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0 = £ . = - > G
new open examples save compile emulate calculator convertor options
SRR MOV AL, 37H =
G MOV CL .3 il
Gl DTV CL
00 ey
" emulator: noname.bin_ — O = |
file math debug view external virtual devices virtualdrive help l
= (ha | i > | [ >3 O S
Load reload step back single step .run step delay ms: 200
’egis‘e’sH L I 0100:0000 0100:0006
ax o1 12 Diooo: B 176 ® -l MOV AL, 937h =]
gx [oo [oo Ql1el: 37 055 7 MOV CL, ©@3h
Qloe2: B1 177 * (| DIV _CL
c< [oo Jo3 || B10O3: @3 O3 e =
px [oo [oo loo4g: F6 246 " .| =1
539 IS:SS screen l sourcel reset | aux I vars | debugl stack I flags |

Example (3): Write a program in assembly language to divide 29H/2 and
find the result?

Solution:

MOV AL,29H

MOV BH, 2

DIV BH

HLT
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AL=14H (Aeudll zb),  AH=1(4euall L)
Note:
Division can result in two different types of errors:

e Divide by zero.
e Divide overflow.
b. 16-bit Division:
Ex) DIV CX ; AX s divided by CX and the unsigned result is store in AX

and unsigned remainder is in DX.

Example (1) Write a program in assembly language to divide AX/CX. If
AX =-100 and CX=9?

Solution:

MOV AX, -100H

MOV CX, 9

CWD ; CWD (it means convert word to double word )

IDIV CX

HLT
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Example (4): Write a program to divide AL/[SI], if AL=8, SI=300H and [SI]=5.
Solution:

MOV AL,8

MOV SI, 300H

MOV [SI], 5

DIV [SI]

HLT

AL=1 (deudll m15), AH= 3 (Aendll AL)

| M emu8086 - assembler and microprocessor emulator 4.08 — ] . 3
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MOV AL .8 =
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MOV [SI1, 5
DIV [ST]
HLT
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Example (5): Write a program in assembly language to divide AL /contain of
memory location 1800H, then put the result in BX, if [L800H] = 7 & AL=56H
(using arithmetic instructions).

Solution)

MOV AL, 56H
MOV [1800H], 7
DIV [1800H]
MOV BX, AX
HLT

@M - uS086 - assembler and microprocessor e &
file edit bookmarks assembler emulator math ascii codes help
e . W _ e 2 |
examples save compile emulate calculator convertor options
AL .56 -~z
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BX. AX
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