
MPI  Tutorial-4
8086 Assembly Language to Op-code 

&

Data Transfer ALPs

By Dr. Sanjay Vidhyadharan



OP Code Format in 8086
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D=0 (Direction from Register)

D=1 (Direction to Register)

W=0 (Data-byte)

W=1 (Data-word)

MOD+ R/M - Addressing Modes

BYTE 1 BYTE 2 BYTE 3

1 BIT 3 BITS
LOW DISP. HIGH DISP.

OPCODE W REG



MOD with R/M (16 BITS)
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Problem-1

Write the equivalent  machine language code: MOV CH, BL.

100010             0  0 - 11     011     101
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Problem-2

Write the equivalent  machine language code: MOV 1234 [BP], DX

Final Ans : 89 96 34 12H.



8/27/2021 6

Problem-3

Write the equivalent  machine language code: MOV DS: 2345 [BP], DX
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Solution:

Here we have to specify DX using REG field. The D bit must be o, indicating that DX is the

source register. The REG field must be 010 to indicate DX register. The w bit must be 1 to

indicate word operation. 2345 [BP] is specified with MOD=10 and R/M = 110 and displacement

= 2345 H. Whenever BP is used to generate the Effective Address (EA), the default segment

would be SS. In this example, we want the segment register to be DS, we have to provide the

segment override prefix byte (SOP byte) to start with. The SOP byte is 001 SR 110, where SR

value is provided as per table shown below.

Problem-3

Write the machine language equivalent code for :  MOV DS: 2345 [BP], DX

To specify DS register, the SOP byte would be 001 11 

110 = 3E H. Thus the 5 byte code for this instruction 

would be 3E 89 96 45 23 H.

Suppose we want to code MOV SS: 2345 (BP), DX. This 

generates only a 4 byte code, without SOP byte as SS is 

already the default segment register in this case.
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Problem-4

Write the equivalent  machine language code: SUB BX, [DI]

001010 1 1 00 011 101

= 2 B 1 D (H).
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Solution:

This instruction subtracts the 16 bit content of the memory location addressed

by DI and DS from BX.

The 6 bit Opcode for SUB is 001010(base-2).

D=1 so that REG field of byte 2 is the destination operand.

W=1 indicates 16 bit operation.

MOD = 00

REG = 011

R/M = 101

The machine code is 0010 1011 0001 1101

= 2 B 1 D (base-16).

Problem-4

Write the Op-code for : SUB BX, [DI]



8/27/2021 10

Problem-5

Write a program to add two 16-bit numbers where starting address is 2000 and the 

numbers are at 3000 and 3002 memory address and store result into 3004 and 

3006 memory address.
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Problem-5

Write a program to add two 16-bit numbers where starting address is 2000 and the 

numbers are at 3000 and 3002 memory address and store result into 3004 and 

3006 memory address.
Solution:
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Problem-6

Write a program in 8086 microprocessor to find out the addition of two 8-bit BCD 

numbers, where numbers are stored from starting memory address 2000 : 500 and 

store the result into memory address 2000 : 600 and carry at 2000 : 601.
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Problem-6

Write a program in 8086 microprocessor to find out the addition of two 8-bit BCD 

numbers, where numbers are stored from starting memory address 2000 : 500 and 

store the result into memory address 2000 : 600 and carry at 2000 : 601.

Solution:
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Problem-7

Write a program to add the content of memory location 2000 : 0500 with content 

of memory location 3000 : 0600 and store result into 5000 : 0700 memory 

location..
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Problem-7

Write a program to add the content of memory location 2000 : 0500 with content 

of memory location 3000 : 0600 and store result into 5000 : 0700 memory 

location..

Solution:
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Problem-8

Write a program in 8086 microprocessor to multiply two 8-bit numbers, where 
numbers are stored from offset 500 and store the result into offset 600.
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Problem-8

Write a program in 8086 microprocessor to multiply two 8-bit numbers, where 
numbers are stored from offset 500 and store the result into offset 600.

Solution:


