
Unit 2: Instruction set and programming of PIC 18 

Addressing modes:- 

 
 

1. Immediate addressing mode:- 

 
 

2. Direct addressing mode:- 

 
 

 

 

 



3. Register Indirect addressing mode:- 

 

 
 

Stack and Stack pointer:- 

 

 



 

 
 

ROM width in PIC 18:- 
 ROM is the memory where code of the program is stored. If we have 16 address lines, it wil give us 

2
16

 locations, which is 64K bytes of memory space with an address map of 0000-FFFF. CPU’s with 8-bit 

data will fetch one byte at a time. To bring in more code information into CPU we can increase the width of 

the data bus to 16 bits. For the PIC18, the internal data bus between the code ROM and the CPU is 16 bits. 

Therefore, the 64K ROM space is shown as 32K x 16 using 16-bit word size. The widening of the data path 

between the program ROM and the CPU is another way in which the PIC designers increased the processing 

power of the PIC18 family. 

 
 

 

 



PIC 18 time dealy and delay calculation:- 

 
 

Pipelining:- 

 

 
 

 

 

 

 



Instruction cylce time for PIC:- 

 
 

 

Branch Penalty:- 

 



 



Delay calculation for PIC:- 

 
 



Loop inside a loop delay:- 

 

 
 

 

 



 
 

 

 

 

 

 

 

 

 

 



I/O PORTS 
Depending on the device selected, there are up to five general purpose I/O ports available on 

PIC18FXX8 devices. Some pins of the I/O ports are multiplexed with an alternate function from the 

peripheral features on the device. In general, when a peripheral is enabled, that pin may not be used as a 

general purpose I/O pin. Each port has two registers for its operation: 

• TRIS register (Data Direction register) 

• PORT register (reads the levels on the pins of the device) 

 

PORTA:- 
PORTA is a 7-bit wide, bidirectional port. The corresponding Data Direction register is TRISA. 

Setting a TRISA bit (= 1) will make the corresponding PORTA pin an input. Clearing a TRISA bit (= 0) will 

make the corresponding PORTA pin an output. 

The RA4 pin is multiplexed with the Timer0 module clock input to become the RA4/T0CKI pin. The 

other PORTA pins are multiplexed with analog inputs and the analog VREF+ and VREF- inputs. The 

operation of each pin is selected by clearing/setting the control bits in the ADCON1 register (A/D Control 

Register 1). On a Power-on Reset, these pins are configured as analog inputs and read as ‘0’. 

 

PORTB:- 
PORTB is an 8-bit wide, bidirectional port. The corresponding Data Direction register is TRISB. 

Setting a TRISB bit (= 1) will make the corresponding PORTB pin an input. Clearing a TRISB bit (= 0) will 

make the corresponding PORTB pin an output.  

Four of the PORTB pins (RB7:RB4) have an interruption- change feature.  

 

PORTC:- 
PORTC is an 8-bit wide, bidirectional port. The corresponding Data Direction register is TRISC. 

Setting a TRISC bit (= 1) will make the corresponding PORTC pin an input. Clearing a TRISC bit (= 0) will 

make the corresponding PORTC pin an output. 

PORTC is multiplexed with several peripheral functions. 

 

Pin Multiplexed Function 

RC0 Yes Timer1 Oscillator for Timer1/Timer3 

RC1 Yes Timer1 Oscillator for Timer1/Timer3 

RC2 No ----- 

RC3 Yes SPI™/I2C™ Master Clock 

RC4 Yes I2C Data Out 

RC5 Yes SPI Data Out 

RC6 Yes USART Async Xmit, Sync Clock 

RC7 Yes USART Sync Data Out 

 

PORTD:- 
PORTD is an 8-bit wide, bidirectional port. The corresponding Data Direction register for the port is 

TRISD. Setting a TRISD bit (= 1) will make the corresponding PORTD pin an input. Clearing a TRISD bit 

(= 0) will make the corresponding PORTD pin an output  

PORTD can be configured as an 8-bit wide, microprocessor port (Parallel Slave Port or PSP. 

PORTD is also multiplexed with the analog comparator module and the ECCP module. 
 

PORTE:-  
PORTE is a 3-bit wide, bidirectional port. PORTE has three pins (RE0/AN5/RD, 

RE1/AN6/WR/C1OUT and RE2/AN7/CS/C2OUT which are individually configurable as inputs or outputs. 

The corresponding Data Direction register for the port is TRISE. Setting a TRISE bit (= 1) will make the 

corresponding PORTE pin an input. Clearing a TRISE bit (= 0) will make the corresponding PORTE pin an 

output. 

The TRISE register also controls the operation of the Parallel Slave Port through the control bits in 

the upper half of the register. When the Parallel Slave Port is active, the PORTE pins function as its control 



inputs. PORTE pins are also multiplexed with inputs for the A/D converter and outputs for the analog 

comparators. When selected as an analog input, these pins will read as ‘0’s.  

 

I/O PORT programming:- 
 

Initializing a PORT:- 
 

CLRF PORTA   ; Initialize PORTA by clearing output data latches 

CLRF PORTB   ; Initialize PORTB by clearing output data latches 

CLRF PORTC   ; Initialize PORTC by clearing output data latches 

MOVLW 0CFh  ; Move CF h into WREG 

MOVWF TRISA ; Move WREG to TRISA; Set RA3:RA0 as inputs; RA5:RA4 as outputs 

CLRF TRISB  ; Clear TRISB register; make PORTB as output 

SETG TRISC  ; Setting TRISC register; make PORTC as input 

 

 

Toggling PORT:- 

 Following code will send 55h and AAh continuously to PORTD or toggle the PORTD 
 

CLRF PORTD   ; Initialize PORTD by clearing output data latches 

CLRF TRISD  ; Clear TRISD register; make PORTD as output 

Back: MOVLW 55h  ; Move 55h to WREG register 

MOVWF PORTD ; Move WREG to PORTD; i.e. PORTD=55h 

CALL Delay  ; time delay 

MOVLW 0AAh ; Move AAh to WREG register 

MOVWF PORTD ; Move WREG to PORTD; i.e. PORTD=AAh 

CALL Delay  ; time delay 

GOTO Back 

 
 



 



I/O bit manipulation:- 
 Sometimes we need to access only 1 or 2 bits of the port instead of the entire 8 bits. The PIC I/O 

ports have capability to access individual bits of the port without alternating the rest of the bits in that port.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 
 

 

 

 

 

 
 



 

 

 
 

 

 

 



 

 

 



 
 

Bank switching:- 
 

 

 



 

The BSR register for bank switching:- 

 

 
 

 

 

 

 

 

 

 

 

 



 
 


