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OUTLINE

• TIMER MODULES
 TIMER0 Module
 TIMER1 Module
 TIMER2 Module

• Sample program simulation



12.04.2007 CEng336 3

TIMER0 Module

• 8-bit timer/counter
• Readable and writable (TMR0 register)
• 8-bit software programmable prescaler
• Internal or external clock select
• Edge select for external clock
• Interrupt on overflow from FFh to 00h
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BLOCK DIAGRAM OF THE TIMER0
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TIMER MODE
• Timer0 module increments using internal clock according to the prescaler. 
• If the TMR0 register is written, the increment is inhibited for the following two
instruction cycles. 
• All instructions writing to TMR0, when the prescaler is assigned to Timer0, will 
clear the prescaler count, but will not change the prescaler assignment.
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COUNTER MODE
• Timer0 increments either on rising or falling edge of pin RA4/T0CKI according to 
the prescaler.
• All instructions writing to TMR0, when the prescaler is assigned to Timer0, will 
clear the prescaler count, but will not change the prescaler assignment.
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TIMER0 INTERRUPT
- TMR0 interrupt is generated when the TMR0 
register overflows from FFh to 00h.

ENABLE BIT FLAG BIT 
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TIMER1 Module
• 16-bit timer/counter
• Readable and writable (TMR1H & TMR1L)
• Software programmable prescaler
• Internal or external clock select
• External clock can be syn. or asyn.
• No edge select, only rising edge!
• Interrupt on overflow from FFFFh to 0000h
• Second crystal permitted
• Can be used by CCP modules
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BLOCK DIAGRAM OF THE TIMER1

• When the Timer1 oscillator is enabled (T1OSCEN is set), the 
RC1/T1OSI/CCP2 and RC0/T1OSO/T1CKI pins become inputs. That is, the 
TRISC<1:0> value is ignored, and these pins read as ‘0’.
• The prescaler counter is cleared on writes to the TMR1H or TMR1L registers.
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TIMER MODE
• In this mode, Timer1 module increments using internal clock according 
to the prescaler. 
• T1CON register is reset to 00h on a Power-on Reset or a Brown-out 
Reset. In any other reset, the register is unaffected.
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COUNTER MODE
• In this mode, Timer1 increments either on rising edge of the 
pin

- RC1/T1OSI/CCP2 when T1OSCEN is set
- RC0/T1OSO/T1CKI when T1OSCEN is cleared

• After Timer1 is enabled in Counter mode, the module must 
first have a falling edge before the counter begins to 
increment.
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COUNTER MODE
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TIMER1 INTERRUPT
- TMR1 interrupt is generated on overflow from FFFFh to 0000h

ENABLE BIT 

FLAG BIT 
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Reading a 16-bit Free-Running Timer
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Writing a 16-bit Free-Running Timer

TMR1L, F
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TIMER2 Module
• 8-bit timer only
• Readable and writable (TMR2)
• Cleared on any device reset
• 1:1,1:4 or 1:16 programmable prescaler
• 4-bit programmable postscaler
• Has a period register (PR2)
• Interrupt on match with PR2
• Can be used by CCP modules
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BLOCK DIAGRAM OF THE TIMER2

• PR2 is 8-bit readable and 
writable period register and 
initialized to FFh upon RESET.

• Timer2 increments from 00h 
until it matches PR2 and
then resets to 00h on the next 
increment cycle. 

• The match output of TMR2 
goes through a 4-bit postscaler 
to generate a TMR2 interrupt.

• The prescaler and postscaler 
counters are cleared when any of the following occurs:

• a write to the TMR2 register
• a write to the T2CON register
• any device RESET (POR, MCLR Reset, WDT Reset, or BOR)
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TIMER2 CONTROL REGISTER
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TIMER2 INTERRUPT
- TMR2 interrupt is generated on match with PR2 (consider postscaler).

ENABLE BIT 

FLAG BIT 
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ANY QUESTION?


