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PIC Architecture & Assembly Language
Programming
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• PIC Status Register

• PIC data format and directive

• Intro. To PIC assembly language

• The Program Counter and program ROM space in the PIC

• RISC Architecture in the PIC
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• Many registers for arithmetic and logic operation.

• The WREG (WORking Register) Register is one of the
most widely used registers of the PIC

• 8-bit register

• Any data larger than 8 bits must be broken into 8-bits
chunks before it is processed.

• There is only one .
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• Moves 8-bit data into WREG

• MOVLW k      ; move literal value k into WREG

• Example
• MOVLW 25H
• MOVLW A5H

• Is the following code correct?
• MOVLW 9H
• MOVLW A23H
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ADDLW k
 ; Add literal value k to WREG (k +WREG)
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 It is the data memory.
 Read/Write  Static RAM
 Used for data storage, scratch pad and registers for

internal use and function
 8-bit width
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• Dedicated to specific functions such as ALU status,
timers, serial communication, I/O ports, ADC,…

• The function of each SFR is fixed by the CPU designer
at the time of design
◦ it is used for control of the microcontroller or peripheral

• 8-bit registers

• Their numbers varies from one chip to another
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• Group of RAM locations

• 8-bit registers

• Larger than SFR
• Difficult to manage them by using Assembly language
• Easier to handle them by C Compiler.

• The microchip website provides the data RAM size,
which is the same as GPR size.
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• The PIC18 Family can have a max. of 4096 Bytes.

• The File Register
• has addresses of 000- FFFH
• divided into 256-byte banks
• Max. 16 banks (How?)

• At least there is one bank
• Known as default access bank.

• Bank switching is a method used to access all the
banks
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 It is 256-Byte bank.

 Divided into equal two discontinuous sections (each
128 B).

 GP RAM, from 0 to 7FH

 SFR, from F80H to FFFH
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• We need instruction to access other locations in the file
register for ALU and other operations.

• MOVWF
• COMF
• DECF
• MOVF
• MOVFF
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 F indicates for a file register

MOVWF Address

 It tells the CPU to copy the source register, WREG, to a
destination in the file register.
◦ A location in the SPR
◦ A location in GP RAM
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We cannot move literal values directly into the general purpose RAM location in the
PIC18. They must be moved there via WREG.
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• Adds together the content of WREG and a file register
location

ADDWF File Reg. Address, D

• The result will be placed in either the WREG or in the file
register location
• D indicates the destination bit

• If D=0 or (D=w)
• The result will be placed in the WREG

• If D=1 or (D=f)
• The result will be placed in the file register
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COMF File Reg. Address, D

 It tells the CPU to complement the content of fileReg and places the
results in WREG or in fileReg.

 Write a simple program to toggle the SFR of Port B continuously
forever

MOVLW 55H
MOVWF PORTB

B1   COMF PORTB,
GOTO B1
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DECF File Reg. Address, D

• It tells the CPU to decrement the content of fileReg and places the
results in WREG or in fileReg.

• Example:

MOVLW 3
MOVWF 20H
DECF 20H ,F
DECF 20H, F
DECF 20H, F
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MOVF File Reg. Address, D

• It is intended to perform MOVFW
MOVFW isn’t existed

• If D=0
Copies the content of fileReg (from I/O pin) to WREG

• If D=1
The content of the fileReg is copied to itself
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• Write a simple program to get data from the SFRs of Port B
and send it the SFRs of PORT C continuously

AGAIN      MOVF PORTB, W
MOVWF PORTC
GOTO AGAIN

• Write a simple program to get data from the SFRs of Port B
Add the value 5 to it and send it the SFRs of PORT C

MOVF PORTB,W
ADDLW 05H
MOVWF PORTC
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• It copies data from one location in FileReg
• to another location in FileReg.

MOVFF Source FileReg, destination FileReg

• Write a simple program to get
data from the SFRs of Port B
and send it the SFRs of PORT
C continuously

AGAIN    MOVFF PORTB, PORTC
GOTO AGAIN
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• Show the status of the C, DC, Z flags after the following
addition instruction

MOVLW 38H
ADDLW 2FH

• Solution
• 38H + 2FH = 67H
• WREG=67H

• C=0,    DC=1,   Z=0
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• Show the status of the C, DC, Z flags after the following
addition instruction

MOVLW 9CH
ADDLW 64H

• Solution
• 9CH + 64H = 100H
• WREG= 00H

• C=1,   DC=1,   Z=1
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• There is one data type
• 8 bits
• It is the job of the programmer to break down data larger 8 bits

• Data type can be positive or negative

• Data format are
• Hex (default in PIC) 12 or 0x12 or H'12' or 12H
• Binary B'00010010'
• Decimal .12 or D'12'
• ASCII A'c' or a'c‘
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• Von Neumann Architecture: uses the same bus for
accessing both the code and data memory.

• Slow down the processing speed

• Get in each other’s way

• Harvard Architecture: uses separate buses for accessing
the code and data memory.

• Inexpensive for a chip
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 To increase the processing power of the CPU

1. Increase the clock frequency of the chip

2. Use Harvard architecture

3. Change the internal architecture of the CPU and use
what is called RISC architecture
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