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Wave characteristics
 Period

 Frequency

 Duty cycle

 Amplitude 
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Waveform generators in ATmega328

55

Output Compare Pins
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Timer0 Review
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=
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WGM02  WGM01  WGM00 Comment
0 0  0   Normal
0  0 1   Phase correct PWM
0 1  0   CTC (Clear Timer on Compare Match)
0 1  1   Fast PWM
1 0  0   Reserved
1  0 1   Phase correct PWM
1 1  0   Reserved
1 1  1   Fast PWM

Timer Mode (WGM)
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Normal mode
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CTC (Clear Timer on Compare match) mode

TCNT0

0
OCF0AOCF0A OCF0A

time

0TOV0:

0
1

2

xx

TOV0 = no change
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Waveform Generator

1111

Waveform Generator
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WGM02  WGM01  WGM00 Comment
0 0  0   Normal
0  0 1   Phase correct PWM
0 1  0   CTC (Clear Timer on Compare Match)
0 1  1   Fast PWM
1 0  0   Reserved
1  0 1   Phase correct PWM
1 1  0   Reserved
1 1  1   Fast PWM

Timer Mode (WGM)

COM0x1 COM0x0 Description

0 0 Normal port operation, OC0 disconnected

0 1 Toggle OC0 on compare match

1 0 Clear OC0 on compare match

1 1 Set OC0 on compare match

TCNT0

0
OCF0xOCF0x OCF0x

OCR0x

0xFF

OC0x

fclk

2N(OCR0x+1)
FOC0=

TCNT0

0
OCF0x

OCR0x
0xFF

OCF0x

OC0x

CTC, Toggle Mode
Duty cycle = 50%

Frequency = changeable
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Assuming XTAL = 16 MHz, make a pulse with 
duty cycle = 50% and frequency = 1MHz 

OCR0A = 7; 

TCCR0A = (1<<COM0A0)|(1<<WGM01); //toggle, CTC

TCCR0B = 0x01; //prescaler = 1

fclk

2N(OCR0x+1)
FOC0=

16MHz

2N(OCR0x+1)
1MHz= N(OCR0x+1) =

16MHz

2MHz

N(OCR0+1) = 8
N = 1  and OCR0 = 7

N = 8  and OCR0 = 0

OCR0A = 0; 

TCCR0A = (1<<COM0A0)|(1<<WGM01); //toggle, CTC

TCCR0B = 0x02; //prescaler = 8

Prof’s Note: Even though a count of zero will work, it is strongly discouraged.
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Wave generating in Timer2
 Like Timer0
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The difference between Timer0 and Timer2
 Timer0  Timer2

CS02 CS01 CS00 Comment
0      0       0  Timer/Counter stopped
0      0       1   clk (No Prescaling)
0      1       0 clk / 8
0      1       1  clk / 64
1      0       0  clk / 256
1      0       1  clk / 1024
1      1       0 External clock (falling edge)

1      1       1 External clock (rising edge)

CS22 CS21 CS20 Comment
0      0       0  Timer/Counter stopped
0      0       1   clk (No Prescaling)
0      1       0 clk / 8
0      1       1  clk / 32
1      0       0  clk / 64
1      0       1  clk / 128
1      1       0 clk / 256
1      1       1 clk / 1024
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Timer1
 Timer1 has two waveform generators
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In non PWM modes
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Music and Frequencies
 Music
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