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Addressing Modes




= Addressing Modes— The term addressing modes refers to the way in which the operand of
an instruction is specified. The addressing mode specifies a rule for interpreting or
modifying the address field of the instruction before the operand is actually executed.

= Addressing modes for 8086 instructions are divided into two categories:
= 1) Addressing modes for data

2) Addressing modes for branch




= The 8086 memory addressing modes provide flexible access to memory, allowing you to
easily access variables, arrays, records, pointers, and other complex data types. The key to
good assembly language programming is the proper use of memory addressing modes.

= An assembly language program instruction consists of two parts

opcode operand
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llustration of Addressing Modes

* Implied addressing mode

* Immediate addressing mode

* Direct addressing mode

* Indirect addressing mode

* Register addressing mode

» Register Indirect addressing mode

* Autoincrement or Autodecrement addressing mode
« Relative addressing mode

* Indexed addressing mode

* Base register addressing mode



Implied addressing mode

In this mode the operands are specified implicitly in the definition of the instruction. For example the
‘complement accumulator’ instruction is an implied mode instruction because the operand in the accumulator
register is implied in the definition of the instruction itself. All register reference instructions that use an
accumulator are implied mode instructions. Zero address instructions in a stack organized computer are
implied mode instructions since the operands are implied to be on the top of the stack.
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Figl.8 Implied addressing mode




Immediate addressing mode

In this mode the operand is specified in the instruction itself. In other words,
an immediate mode instruction has a operand field

rather than an address field. The operand field contains the actual operand to
be used in conjunction with the operation specified in the instruction.
Immediate mode instructions are useful for initializing registers to a constant
value.

Example: ADD 5

* Add 5 to contents accumulator of
* 5isoperand

Advantages and disadvantages

« No memory reference to fetch data

e Fast

* Limited range



Direct addressing mode

In this mode the effective address is equal to the address part of the

instruction.
The operand resides in memory and its address is given directly by the

address field of instruction.
In a branch type instruction the address field specifies the actual branch

address

Effective address (EA) = address field (A)



Effective address (EA) = address field (A)




Advantages and disadvantages

» Single memory reference to access data

No additional calculations to work out
effective address

« Limited address space




Indirect addressing mode

In this mode the address field of the instruction gives the address where
the effective address is stored in memory/register. Control fetches the
instruction from memory and uses its address part to access memory
again to read the effective address.

EA = address contained in register/memory location
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