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Chapter 5

8051 Addressing Modes
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Adressing Modes General Information

•The CPU can access data in various ways.

•The data could be in a register or memory.

•Data can be accessed “immediately”.

•Methods of accessing data are called Adressing Modes

•Various addressing modes of a uP are determined when it is 
designed and therefore cannot be changed by the programmer.

•The 8051 provides a total of 5 distinct addressing modes.
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1. Immediate

2. Register

3. Direct

4. Register Indirect

5. Indexed
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Basic Operation of Register

The flip-flop as a storage element.
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Basic Operation of Register

Serial in/serial out shift register.
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A typical static RAM storage cell showing simplified transistor symbols

Example of Memory Cell
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Basic SRAM array.

Example of Memory Array
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Example of Memory Cell
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Basic operation of a DRAM cell.

Example of Memory Array

D.Wilcher



10

Immediate Addressing Mode
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•The source operand is a constant.

•The operand comes immediately after the opcode

•The immediate data must be preceded by the pound (#) sign

•This addressing mode can be used to load information into any of the 
registers, including the DPTR

Example Code

MOV  A, #25H                  ; load 25 into A

MOV  R4, #62                   ; load the decimal value 62 into R4

MOV  B, #40H                  ; load 40H into B

MOV  DPTR, #4521H        ; DPTR=4512H
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Immediate Addressing Mode…

•Although the DPTR register is 16-bit, it can also be accessed as two 
8-bit registers, DPH (Hi Byte) and DPL (Lo-Byte)

Example Code

MOV  DPTR, #2550H                  

is the same as

MOV  DPL, #50H 

MOV  DPH, #25H

•Also notice that the following would produce an error since the value 
is larger than 16bits.

MOV DPTR, #68975  ; illegal!! value > 65535 (FFFFFH)
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•We can use the EQU directive to access immediate data as shown 
below.

COUNT          EQU          30

. . .                   . . .

MOV              R4, #COUNT     ; R4 = 1E(30 =1EH)

MOV              DPTR, #MYDATA  ; DPTR=200H

ORG           200H

MYDATA:             DB              “America”
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Addressing scheme can be used to send data to 8051 ports:

Example:

MOV P1, #55H         ; is a valid instruction

Immediate Addressing Mode
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Register Addressing Mode

•Register addressing mode involves the use of registers to hold the 
data to be manipulated.

Example Code

MOV A, R0                  ; copy the contents of  R0 into A

MOV R2, A                   ; copy the contents of A into R2

ADD A, R5                   ; add the contents of R5 to contents of A

ADD A, R7                   ; add the contents of R7 to contents of A

MOV R6, A                   ; save the accumulator in R6

It should be noted that the source and destination registers must 
matched in size.

Example:

MOV DPTR, A       ; error, the source is an 8bit register, destination is 16bit
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ACCESSING MEMORY USING 
VARIOUS ADDRESSING MODES:

Direct Addressing

• Addressing Scheme is used to manipulate the Stack.

• Only Direct Addressing mode is allowed for pushing onto the 
Stack.

• The 8051 uC family is only capable of this addressing mode.

• “PUSH A” is invalid

• Pushing the accumulator onto the stack must be coded as “PUSH 
0E0H” where 0E0His the address of register A.

• Pushing R3 of bank 0 is coded as “PUSH 03”.

• “POP 04” will pop the top of the stack into R4 of bank 0.
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