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Outlines
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Introduction to Addressing Mode

4Dr. Eng. Ahmad Saeed Mohammad.

• There are six different modes which are used for addressing. 
• Some of these modes are divided into sub-categories, for instance, Input and Output (IO) addressing mode is 

sub-divided into direct port addressing, and indirect port addressing.
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Introduction to Addressing Mode
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• The data could be transferred using MOV instruction in assembly language:

• The source could be immediate data, a specific register, or memory location. 
• While the destination could be a specific register, or memory location.

Register Addressing Mode
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Register Addressing Mode
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• The source and destination of the date are 
stored in a specific register.

• The instruction (MOV) will refer to a particular 
register to be copied into another register. 

• All registers could be used except IP register.

Register Addressing Mode

8Dr. Eng. Ahmad Saeed Mohammad.
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Immediate Addressing Mode
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Immediate Addressing Mode
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• The source of the data is a constant, and this constant 
will be transferred using the instruction to a register. 

• However, an immediate value could not be 
transferred to a segment register. 

• Instead, an immediate value could be transferred to a 
temporary register first, then the content of the 
temporary register could be copied into the segment 
register.
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Immediate Addressing Mode
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Memory Addressing Mode
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Memory Addressing Mode
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• In this mode, the execution unit (EU) of 8086 microprocessor will calculate the effective Address (EA) 
according to the following:

• In addition, the programmer may select either BX or BP as a base register, in same manner, SI and DI may be 
specified as an index register which be used the above equation.

• The effective address (EA) is used as an offset for the physical address (PA) of the destination data.

PA = Segment Register : EA

Memory Addressing Mode

14Dr. Eng. Ahmad Saeed Mohammad.

• There are five different types of memory addressing modes as follows:

1. Direct memory addressing mode.

2. Register indirect memory addressing mode.

3. Based Indexed memory addressing mode.

4. Register Relative memory addressing mode.

5. Relative Based Indexed memory addressing mode.
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Direct Memory Addressing Mode
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• In this mode, EA will be implied directly in the instruction. So, there is no calculation will be involved. 

• Also, a data will be copied between the memory and a register specified by the instruction. 

• The content of memory is either a byte (8 bits) or word (16 bits), and the memory location (physical address) 
is calculated as the following:

• For instance: PA = DS : EA

Direct Memory Addressing Mode

16Dr. Eng. Ahmad Saeed Mohammad.
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Direct Memory Addressing Mode
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Register Indirect Addressing Mode
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• A byte 8 bits or a word 16 bits will be transferred between a register and a memory location indexed by an 
index (SI, DI) or base (BX) register. 
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Register Indirect Addressing Mode
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Register Indirect Addressing Mode

20Dr. Eng. Ahmad Saeed Mohammad.

19

20



System Programming with 8086 
MicroProcessor | Ch. 6

Computer Engineering Department

Dr. Eng. Ahmad Saeed Mohammad. 11

Base Indexed Memory Addressing Mode
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• A byte 8 bits or a word 16 bits will be transferred between a register and a memory location indexed by an 
index (SI or DI) plus base (BX or BP) register. 

• This mode is considered as a combination between based mode and indexed mode in which one base register 
and one index register is used at each time. 

Base Indexed Memory Addressing Mode

22Dr. Eng. Ahmad Saeed Mohammad.
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Register Relative Memory Addressing Mode
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• A byte 8 bits or a word 16 bits will be transferred between a register and a memory location indexed by an 
index (SI, DI) or base (BX) register plus displacement. 

Register Relative Memory Addressing Mode
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Register Relative Memory Addressing Mode
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Relative Base Index Memory Addressing Mode

26Dr. Eng. Ahmad Saeed Mohammad.

• This mode is similar to the base indexed addressing mode, in addition, it adds a displacement besides the 
base and index register. 
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Relative Base Index Memory Addressing Mode
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String Addressing Mode
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String Addressing Mode
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• This addressing mode is used when a string instruction is executed. 

• Neither SI or DI register will appear in instruction code; however, SI will point to the first byte or word of the 
source data string, and DI will point to the first byte or word of the destination data string. 

• Also, SI and DI are incremented or decremented according to the status of the flags. 

String Addressing Mode
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Input/Output (I/O) Addressing Mode

31Dr. Eng. Ahmad Saeed Mohammad.

5555

Input/Output (I/O) Addressing Mode

32Dr. Eng. Ahmad Saeed Mohammad.

• This mode is also call port addressing mode which use the (IN) and (OUT) instruction to communicate with 
outside environment and devices. 

• There are two types of this mode which are direct port and indirect port addressing mode. 

• Table 6.1 shows the description for the mentioned above instructions.
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Direct Port Addressing Mode
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• For direct input operation, the data will be applied directly to destination register (AL or AX) using (IN) 
instruction as shown in the following equation:

• For direct output operation a direct port number (0 to 255) is used as shown in the following equation:

Direct Port Addressing Mode

34Dr. Eng. Ahmad Saeed Mohammad.
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Direct Port Addressing Mode
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Indirect Port Addressing Mode
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• For indirect input operation, the data will be applied indirectly using Data (DX) register to the destination 
register (AL or AX) as shown in the following equation:

• For indirect output operation The DX register used instead of direct port number as shown:
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Indirect Port Addressing Mode
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Implied Addressing Mode
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Implied Addressing Mode
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• In this mode, the address will be specified by an operand of size 8-bit signed value which is relative 
(displacement) to the instruction pointer (IP).

Implied Addressing Mode
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Questions of Chapter 6

41Dr. Eng. Ahmad Saeed Mohammad.

Questions of Chapter 6
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Questions of Chapter 6
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