
7. Microprocessor instruction set. Instruction format. Opcode and operand fields. 

8. Addressing modes according to the way of the operand address forming. 

 

When the 8088 executes an instruction, it performs the specified function on data. These 

data called operands, reside in some of the following objects: 

– in a part of the instruction; 

– in one of the internal registers of the microprocessor; 

– stored at an address in memory. 

Next in the text the MOV (move data) instruction is used to describe the data-addressing 

modes. The MOV instruction transfers bytes or words of data between registers or between 

registers and memory in the 8086. In describing the program memory addressing modes, the 

CALL and JMP instructions show how to modify the flow of the program. 

The data addressing modes include register, immediate, direct, register indirect, base 

plus index, register relative, and base relative plus index in the 8086 microprocessors. The 

program memory addressing modes include program relative, direct and indirect. The 

operation of the stack memory is explained for the specific instructions POP and PUSH. 

 
 

 
Fig. 1 shows all possible variation of the data-addressing modes using the MOV 

instruction. It helps to understand how each data-addressing mode is formulated with MOV 

instruction and also serves as a reference. These are the same addressing modes found with all 

version of the Intel microprocessors. The data-addressing modes are: 

 

 



 

 

 

 



 
 

 
Fig. 1 8086/8088 Addressing modes 

 

 
 

 



 
 

 

 

 
 

 

 
 

 

 



 
 

 

 
 

 
 

 



  

 
 

 

 
 



 

 

 
 

 
 

 

 

 

 

 



 

 

 
 

 



 

 

 

 

 



 

 

 
 

 
 

 
 



 
 

 

 
 

 
 

 
 

 



 

 

 

 

 
 

 
 

 

 

 



Converting Assembly Language Instructions to Machine Code 

 

 
An instruction can be coded with 1 to 6 bytes. 

 

Byte 1 contains three kinds of information: 

–Opcodefield (6 bits) specifies the operation such as add, subtract, or move 

–Register Direction Bit (D bit) 

It tells the register operand in REG field in byte 2 is source or destination operand: 

–1:Data flow to the REG field from R/M 

–0: Data flow from the REG field to the R/M 

–Data Size Bit (W bit) 

It specifies whether the operation will be performed on 8-bit or 16-bit data 

–0: 8 bits 

–1: 16 bits 

Byte 2 has two fields: 

–Mode field (MOD) –2 bits 

–Register field (REG) -3 bits 

–Register/memory field (R/M field) –2 bits 

 

 REG field is used to identify the register for the first operand. 

 
 2-bit MOD field and 3-bit R/M field together specify the second operand 

 



 

Summary of addressing modes 

 
 

16 bit Segment Assignments 

 
 

 
 


