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Time Delay 

➢ By utilizing the ability to keep track of time, we can create time delays.

➢ There are just 2 factors that control the length of a time delay                

1.  The number the timer counts to 

2.  The rate at which it counts

TIMER

➢ Timer is nothing but a simple binary counter that can be configured to count clock 

pulses(Internal/External).

➢ Once it reaches the Max value, it will roll back to zero setting up an Overflow flag and generates the 

interrupt if enabled.



Time Delay 



Time Delay 

➢ The PIC18F4525 microcontroller has 4 timers: timer0, timer1, timer2, and timer3

➢ A single timer cycle in the PIC18F family is given by ( Fosc/4 )

➢ since a single timer cycle uses 4 instruction cycles.

➢ Thus the time delay used for a single timer cycle is ( 4/Fosc ).



Time Delay 

➢ The PIC microcontroller uses a crystal oscillator  or a RC circuit  to generate the clock signal needed 

to control its operation

➢ The instruction execution time is measured by using the instruction cycle clock

➢ One instruction cycle is equal to four times  the crystal oscillator clock period

➢ Select an appropriate instruction that will take a multiple of  10 or 20 multiple cycles to execute

➢ A desirable time delay is created by repeating the chosen instruction sequence for certain number of 

lines

➢ The nop

1. An instruction that does nothing

2. But its not completely useless

3. Its perfect for creating time delays

4. Executing nop takes 1 instruction cycle



PIC Instruction Pipeline 

➢ Instruction pipelining is a technique used in the design of modern microprocessors, microcontrollers 

and CPUs to increase their instruction throughput (the number of instructions that can be executed in a 

unit of time)

➢ The CPU consists internally of logic and memory (flip flops)



PIC Instruction Pipeline 

➢ The control unit in all Central Processing Units (CPUs) follows the same basic instruction processing 

sequence:

fetch the instruction

decode the instruction

execute the instruction

➢ Modern, high-performance CPUs (like MIPS®) use a technique called Pipelining



PIC Instruction Pipeline 

➢ phases of instruction processing are executed in independent overlapping stages

➢ N-stage pipelines therefore have n-instructions at different stages of execution moving through the 

pipeline, similar to an automotive assembly line.



General Instruction Pipeline 



PIC Clock & Instruction Cycle 



PIC Clock & Instruction Cycle 



Pipelining in PIC16F877A
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