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@ timers vs. counters
A timer counts clock pulses; a counter counts external events
size (i.e. number of bits)
output pins
prescaler
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@ timers vs. counters
A timer counts clock pulses; a counter counts external events
size (i.e. number of bits)
output pins
prescaler
start/stop
interrupt flag
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Definitions

e BOTTOM
value from which the timer starts
o MAX
maximum value the timer can reach
e TOP
highest value in the timer count sequence

depending on mode, can be less than or equal to MAX
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Output compare match x for timer n
e ICFn (Timer 1 only)

Input capture for timer n

Terry Sturtevant CP316 Pulse Width Modulation



Details
Timer0
Timer2

Timers and PWM

PWM Timer modes

Terry Sturtevant CP316 Pulse Width Modulation



Details
Timer0
Timer2

Timers and PWM

PWM Timer modes

o Fast PWM

Terry Sturtevant CP316 Pulse Width Modulation



Details
Timer0
Timer2

Timers and PWM

PWM Timer modes

o Fast PWM
rolls over at TOP

Terry Sturtevant CP316 Pulse Width Modulation



Details
Timer0
Timer2

Timers and PWM

PWM Timer modes

e Fast PWM
rolls over at TOP
output OCnx set when compare matches TCNTx and OCRnx

Terry Sturtevant CP316 Pulse Width Modulation



Details
Timer0
Timer2

Timers and PWM

PWM Timer modes

e Fast PWM
rolls over at TOP
output OCnx set when compare matches TCNTx and OCRnx
output OCnx cleared at BOTTOM

Terry Sturtevant CP316 Pulse Width Modulation



Details
Timer0
Timer2

Timers and PWM

PWM Timer modes

e Fast PWM
rolls over at TOP
output OCnx set when compare matches TCNTx and OCRnx
output OCnx cleared at BOTTOM

@ or vice versa, depending on mode
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PWM Timer modes (continued)

@ Phase correct PWM
counts BOTTOM to TOP then TOP to BOTTOM

output OCnx cleared on upcount, set on downcount when
compare matches TCNTx and OCRnx
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e Phase and frequency correct PWM (Timer 1 only)
counts BOTTOM to TOP then TOP to BOTTOM

output set when compare matches TCNT1 and OCRI1A or
ICR1
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e Phase and frequency correct PWM (Timer 1 only)
counts BOTTOM to TOP then TOP to BOTTOM

output set when compare matches TCNT1 and OCRI1A or
ICR1
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e BOTTOM
0x00
o MAX
OxFF
maximum value the timer can reach
e TOP
MAX or value in OCROA, depending on mode
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Table 15-9.  Clock Select Bit Description
CS02 CSO01  CS00  Description

o 0 0 | No clock source (Timer/Counter stoppec)
o | o 1| cligolNo prescaiing)

o 1 0 | clkyo/8 (From prescaler)

o | 1 1| ckyo/s4 (From prescaler)

1 0 0 | clkyo/256 (From prescaler)

1 | o 1| cliyo/1024 (From prescaler)

1 1 0 | External clock source on TO pin. Clock on falling edge.
1A 1| Extemnal clock source on TO pin. Clock on rising edge.

If external pin modes are used for the Timer/Counter0, transitions on the TO pin will clock the counter even if the
pin is configured as an output. This feature allows software control of the counting.
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Table 15-9.  Clock Select Bit Description
CS02 CSO01  CS00  Description

o 0 0 | No clock source (Timer/Counter stoppec)
o | o 1| cligolNo prescaiing)

o 1 0 | clkyo/8 (From prescaler)

o | 1 1| ckyo/s4 (From prescaler)

1 0 0 | clkyo/256 (From prescaler)

1 | o 1| cliyo/1024 (From prescaler)

1 1 0 | External clock source on TO pin. Clock on falling edge.
1A 1| Extemnal clock source on TO pin. Clock on rising edge.

If external pin modes are used for the Timer/Counter0, transitions on the TO pin will clock the counter even if the
pin is configured as an output. This feature allows software control of the counting.

000 to stop
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TimerQ waveform selection

Details
Timer0

Timer2

Table 15-8.  Waveform Generation Mode Bit Description

Timer/Counter
Mo Updateof  TOV Flag
Mode WGMO2 WGM01 WGMOD Operation OCRxat  Seton
o 0 0 0 | Normal OFF | Immediate MAX
PWM, Phase
1 0 [} 1| oot OxFF ToP BOTTOM
2 0 1 0o |crc OCRA | Immediate MAX
3 0 1 1 | FastPwm oFF | BoTTOM MAX
7 T 0 0| Reserved = 5 =
5 1 0 1 PWM.Phase | ocra ToP BOTTOM
Correct
s 1 1 0 | Reserved = = =
7 1 1 1 | Fastewm OCRA | BOTTOM ToP

NotesT T W

=TXFF

2. BOTTOM = 0x00
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TimerQ waveform selection

Table 15-8.  Waveform Generation Mode Bit Description

Timer/Counter
Mode of Updateof  TOV Flag
Mode WGMO2 WGM01 WGMOD Operation TOP  OCRxat  Seton
o 0 0 0 | Normal OFF | Immediate MAX
PWM, Phase
1 0 [} 1| oot OxFF ToP BOTTOM
2 0 1 0o |crc OCRA | Immediate MAX
3 0 1 1 | FastPwm oFF | BoTTOM MAX
7 T 0 0| Reserved = = =
5 1 0 1 PWM.Phase | ocra ToP BOTTOM
Correct
s 1 1 0 | Reserved = = =
7 1 1 1 | Fastewm OCRA | BOTTOM ToP

NotesT T W =TXFF
2. BOTTOM = 0x00

Mode 3 -independent duty cycle outputs on OCOA, OCOB
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TimerQ waveform selection

Table 15-8.  Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGMO2 WGM01 WGMOD Operation TOP  OCRxat  Seton
o 0 0 0 | Normal OFF | Immediate MAX
1 0 [} 1| Rumenase | guer ToP BOTTOM
2 0 1 0o |crc OCRA | Immediate MAX
3 0 1 1 | FastPwm oFF | BoTTOM MAX
7 T 0 0| Reserved = = =
5 1 0 1 Z\;‘x'ﬂp“se OCRA ToP BOTTOM
s 1 1 0 | Reserved = = =
7 1 1 1 | Fastewm OCRA | BOTTOM ToP
oS T =T

2. BOTTOM = 0x00

Mode 3 -independent duty cycle outputs on OCOA, OCOB
Mode 7 - square wave on OCOA; PWM output on OCOB
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Table 15-2.  Compare Output Mode, non-PWM Mode

COMOA1  COMOAD  Description
0 ] Normal port operation, OCOA disconnected.
0 1 Toggle OCOA on Compare Match
1 [ Clear OCOA on Compare Match
1 1 Set OC0A on Compare Match

Table 15-3 shows the COMOA1:0 bit functionality when the WGMO1:0 bits are set to fast PWM mode.

Table 15-3.  Compare Output Mode, Fast PWM Mode'
COMOA1 COMOAO  Description

0 o Normal port operation, OCOA disconnected.
5 ‘ 'WGMO2 = 0: Normal Port Operation, OCOA Disconnected.
WGMO2 = 1: Toggle OCOA on Compare Match.

Clear OCOA on Compare Match, set OCOA at BOTTOM,
(non-inverting mode)

Set OCOA on Compare Match, clear OCOA at BOTTOM,
(inverting mode),

1 [

1 1

Note: 1. A special case occurs when OCROA equals TOP and COMOAT is set. In this case, the Compare Match is
ignored, but the set o clear is done at BOTTOM. See "Fast PWI Wode” on page 99 for more detalls.

Table 15-4 shows the COMOA1:0 bit functionality when the WGM02:0 bits are set to phase correct PWM mode.
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Table 15-2.  Compare Output Mode, non-PWM Mode

COMOA1  COMOAD  Description
0 ] Normal port operation, OCOA disconnected.
0 1 Toggle OCOA on Compare Match
1 [ Clear OCOA on Compare Match
1 1 Set OC0A on Compare Match

Table 15-3 shows the COMOA1:0 bit functionality when the WGMO1:0 bits are set to fast PWM mode.

Table 15-3.  Compare Output Mode, Fast PWM Mode'
COMOA1 COMOAO  Description

0 o Normal port operation, OCOA disconnected.
5 ‘ 'WGMO2 = 0: Normal Port Operation, OCOA Disconnected.
WGMO2 = 1: Toggle OCOA on Compare Match.

Clear OCOA on Compare Match, set OCOA at BOTTOM,
(non-inverting mode)

Set OCOA on Compare Match, clear OCOA at BOTTOM,
(inverting mode),

1 [

1 1

Note: 1. A special case occurs when OCROA equals TOP and COMOAT is set. In this case, the Compare Match is
ignored, but the set o clear is done at BOTTOM. See "Fast PWI Wode” on page 99 for more detalls.

Table 15-4 shows the COMOA1:0 bit functionality when the WGM02:0 bits are set to phase correct PWM mode.

Note 01 operation
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Table 15-5.  Compare Output Mode, non-PWM Mode

COoMoB1 COMOBO  Description
] 0 Normal port operation, OCOB disconnected.
) 1 Toggle OCOB on Compare Match
1 0 Clear OCOB on Compare Match
1 1 Set OCOB on Compare Match

Table 15-6 shows the COMOB1:0 bit functionality when the WGMO02:0 bits are set to fast PWM mode.

Table 15-6.  Compare Output Mode, Fast PWM Mode!
CcomoB1 COMOBO  Description

) 0 Normal port operation, OCOB disconnected.

0 1 Reserved

9 o Clear OCOB on Compare Match, set OCOB at BOTTOM,
(non-inverting mode)

Set OCOB on Compare Match, clear OCOB at BOTTOM,
(inverting mode).

A special case occurs when OCROB equals TOP and COMOB1 s set. In this case, the Compare Match is
ignored, but the set or clear is done at TOP. See "Fast PWIM Mode" on pa 9 for more details.

Table 157 shows the COMOB1:0 bit functionality when the WGMO2:0 bits are set to phase correct PWM mode.

1 1

Note: 1
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Table 15-5.  Compare Output Mode, non-PWM Mode

COoMoB1 COMOBO  Description
] 0 Normal port operation, OCOB disconnected.
) 1 Toggle OCOB on Compare Match
1 0 Clear OCOB on Compare Match
1 1 Set OCOB on Compare Match

Table 15-6 shows the COMOB1:0 bit functionality when the WGMO02:0 bits are set to fast PWM mode.

Table 15-6.  Compare Output Mode, Fast PWM Mode!
CcomoB1 COMOBO  Description

) 0 Normal port operation, OCOB disconnected.

0 1 Reserved

9 o Clear OCOB on Compare Match, set OCOB at BOTTOM,
(non-inverting mode)

Set OCOB on Compare Match, clear OCOB at BOTTOM,
(inverting mode).

A special case occurs when OCROB equals TOP and COMOB1 s set. In this case, the Compare Match is
ignored, but the set or clear is done at TOP. See "Fast PWIM Mode" on pa 9 for more details.

Table 157 shows the COMOB1:0 bit functionality when the WGMO2:0 bits are set to phase correct PWM mode.

1 1

Note: 1

Note 10 operation; 11 output is inverted
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TimerQ waveform selection

Details
Timer0

Timer2

Table 158, Waveform Generation Mode Bit Description
Timer/Counter
Mo Updateof  TOV Flag
Mode WGMO2 WGM01 WGMOD Operation OCRxat  Seton
o 0 0 0 | Normal OFF | Immediate MAX
1 0 [} 1| R enase ) ourr ToP BOTTOM
2 0 1 BES OCRA | Immediate MAX
3 0 1 1 | FastPwm oFF | BoTTOM MAX
4 1 0 0 [ Reserved = = =
5 1 [} 1 Z\;‘x'ﬂp“se OCRA ToP BOTTOM
B 1 1 0 | Reserved = = =
7 1 1 1 | Fastewm OCRA | BOTTOM ToP
Notes: 1. MAX  =OGF

Terry Sturteva CP316 Pulse Width Modulat;i
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TimerQ waveform selection

Table 15-8.  Waveform Generation Mode Bit Description

Timer/Counter
Mode of Updateof  TOV Flag
Mode WGMO2 WGM01 WGMOD Operation TOP  OCRxat  Seton
o 0 0 0 | Normal OFF | Immediate MAX
1 0 [} 1| R enase ) ourr ToP BOTTOM
2 0 1 BES OCRA | Immediate MAX
3 0 1 1 | FastPwm oFF | BoTTOM MAX
4 1 0 0 [ Reserved = = =
5 1 [} 1 Z\;‘x'ﬂp“se OCRA ToP BOTTOM
B 1 1 0 | Reserved = = =
7 1 1 1 | Fastewm OCRA | BOTTOM ToP
Notes: 1. MAX  =OGF

2. BOTTOM = 0x00

Mode 1 -independent duty cycle outputs on OCOA, OCOB
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TimerQ waveform selection

Table 15-8.  Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGMO2 WGM01 WGMOD Operation TOP  OCRxat  Seton
o 0 0 0 | Normal OFF | Immediate MAX
1 0 [} 1| R enase ) ourr ToP BOTTOM
2 0 1 BES OCRA | Immediate MAX
3 0 1 1 | FastPwm oFF | BoTTOM MAX
4 1 0 0 [ Reserved = = =
5 1 [} 1 Z\;‘x'ﬂp“se OCRA ToP BOTTOM
B 1 1 0 | Reserved = = =
7 1 1 1 | Fastewm OCRA | BOTTOM ToP
Notes: 1. MAX  =OGF

2. BOTTOM = 0x00

Mode 1 -independent duty cycle outputs on OCOA, OCOB
Mode 5 - square wave on OCOA; PWM output on OCOB
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Timer0 OCOA modes (phase correct PWM

Timers and PWM

Table 15-4.  Compare Output Mode, Phase Correct PWM Mode!
COMOA1 COMOAO  Descripf

n

0 0 Normal port operation, OCOA disconnected.
5 q WGMO2 = 0: Normal Port Operation, OCOA Disconnected.
WGMO2 = 1: Toggle OCOA on Compare Match.

Clear OCOA on Compare Match when up-counting. Set OCOA on
Compare Match when down-counting.

Set OCOA on Compare Match when up-counting. Clear OCOA on
Compare Match when down-counting.

Note: 1. A special case occurs when OCROA equals TOP and COMOA1 is set. In this case, the Compare Match is
ignored, but the set or clear is done at TOP. See "Phase Correct PWI Mode” on page 125 for more details.

Terry Sturteva CP316 Pulse Width Modulat;i



Details
Timer0

Timer2
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Timers and PWM

Table 15-4.  Compare Output Mode, Phase Correct PWM Mode!
COMOA1 COMOAO  Descripf

n

0 0 Normal port operation, OCOA disconnected.
5 q WGMO2 = 0: Normal Port Operation, OCOA Disconnected.
WGMO2 = 1: Toggle OCOA on Compare Match.

Clear OCOA on Compare Match when up-counting. Set OCOA on
Compare Match when down-counting.

Set OCOA on Compare Match when up-counting. Clear OCOA on
Compare Match when down-counting.

Note: 1. A special case occurs when OCROA equals TOP and COMOA1 is set. In this case, the Compare Match is
ignored, but the set or clear is done at TOP. See "Phase Correct PWI Mode” on page 125 for more details.

Note 01 operation
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Timer0 OCOB modes (phase correct PWM

Timers and PWM

Table 1

Compare Output Mode, Phase Correct PWM Mode!
COoMoB1 COMOBO  Description

0 0 Normal port operation, OCOB disconnected.

0 1 Reserved

. o Clear OCOB on Compare Match when up-counting. Set OCOB o
Compare Match when down-countin

Set OCOB on Compare Match when up-counting. Clear OCOB on
Compare Match when down-counting

Note: 1. Aspecial case occurs when OCROB equals TOP and COMOBH is set. In this case, the Compare Match is
ignored, but the set or clear is done at TOP. See "Phase Correct PWM Mode" on page 100 for more details.
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Timer0 OCOB modes (phase correct PWM

Timers and PWM

Table 1

Compare Output Mode, Phase Correct PWM Mode!
COoMoB1 COMOBO  Description

0 0 Normal port operation, OCOB disconnected.

0 1 Reserved

. o Clear OCOB on Compare Match when up-counting. Set OCOB o
Compare Match when down-countin

Set OCOB on Compare Match when up-counting. Clear OCOB on
Compare Match when down-counting

Note: 1. Aspecial case occurs when OCROB equals TOP and COMOBH is set. In this case, the Compare Match is
ignored, but the set or clear is done at TOP. See "Phase Correct PWM Mode" on page 100 for more details.

Note 10 operation; 11 output is inverted
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Timer2 details

e BOTTOM
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Timer2 details

e BOTTOM
0x00
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Timer2 details

e BOTTOM
0x00
o MAX
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Timer2 details

e BOTTOM
0x00

o MAX
OxFF
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Timers and PWM Timer2

Timer2 details

e BOTTOM
0x00

o MAX
OxFF

maximum value the timer can reach
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Timers and PWM Timer2

Timer2 details

e BOTTOM

0x00
o MAX

OxFF

maximum value the timer can reach
e TOP
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Details
Timer0

Timers and PWM Timer2

Timer2 details

e BOTTOM
0x00
o MAX
OxFF
maximum value the timer can reach
e TOP
MAX or value in OCR2A, depending on mode
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Details
Timer0

Timers and PWM Timer2

Timer2 prescaler

Table 18-9.  Clock Select Bit Description
cs22 cs21 €S20 Description
) 0 ) No clock source (Timer/Counter stopped).
0 0 1 clkyag/(No prescaling)
0 1 [} clikrag/8 (From prescaler)
0 1 1 clkypg/32 (From prescaler)
1 0 [ clkyz/64 (From prescaler)
1 0 1 clikra/128 (From prescaler)
1 1 [ clkyys/256 (From prescaler)
1 1 1 clikr,s/1024 (From prescaler)

If external pin modes are used for the Timer/Counter0, transitions on the TO pin will clock the counter even if the
pin is configured as an output. This feature allows software control of the counting.

Terry Sturteva CP316 Pulse Width Modulat;i



Details
Timer0

Timers and PWM Timer2

Timer2 prescaler

Table 18-9.  Clock Select Bit Description
cs22 cs21 €S20 Description
) 0 ) No clock source (Timer/Counter stopped).
0 0 1 clkyag/(No prescaling)
0 1 [} clikrag/8 (From prescaler)
0 1 1 clkypg/32 (From prescaler)
1 0 [ clkyz/64 (From prescaler)
1 0 1 clikra/128 (From prescaler)
1 1 [ clkyys/256 (From prescaler)
1 1 1 clikr,s/1024 (From prescaler)

If external pin modes are used for the Timer/Counter0, transitions on the TO pin will clock the counter even if the
pin is configured as an output. This feature allows software control of the counting.

000 to stop
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Details

Timers and PWM UHEsD

Timer2 waveform selection

Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGM22 WGM21 WGM20 Ope ion TOP OCRx at Seton
o 0 o 0 | Nomal OKFF | Immediate | MAX
1 0 0 g || E = OxFF Top BOTTOM
Correct
0 1 0 T OCRA | Immediate | 11
( 3 0 1 1 Fast PWM OxFF BOTTOM MAX )
7 7 0 T | Reseved = = =
5 1 0 1 | Do, Phase ocra | ToP BOTTOM
6 1 1 0 Reserved = = =
7 1 1 1 Fast PWM OCRA BOTTOM TOP )

Notes: 1. WAX= OxFF
BOTTOM= 0x00

N

Mode 3 -independent duty cycle outputs on OC2A, OC2B

Sturtevar CP316 Pulse Width Modulati




Details
Timer0

Timers and PWM Timer2

Timer2 waveform selection

Table 18-8.  Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGM22 WGM21 WGM20 Operation TOP OCRx at Seton
o 0 o 0 | Nomal OKFF | Immediate | MAX
1 0 0 g || E = OxFF Top BOTTOM
Correct
0 1 0 T OCRA | Immediate | 11
( 3 0 1 1 Fast PWM OxFF BOTTOM MAX )
7 7 0 T | Reseved = = =
5 1 0 1 | Do, Phase ocra | ToP BOTTOM
6 1 1 0 Reserved = = =
7 1 1 1 Fast PWM OCRA BOTTOM TOP )

Notes: 1. WAX= OxFF
BOTTOM= 0x00

N

Mode 3 -independent duty cycle outputs on OC2A, OC2B
Mode 7 - square wave on OC2A; PWM output on OC2B

Terry Sturtevant CP316 Pulse Width Modulation
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Details
Timer0

Timers and PWM Timer2

Timer2 OC2A modes (fast PWM

Table 18-2.  Compare Output Mode, non-PWM Mode

COM2A1 COM2A0  Description
] [ Normal port operation, OCOA disconnected
] 1 Toggle OC24 on Compare Match
1 [ Clear OC2A on Compare Match
1 1 Set OC2A on Compare Match

Table 18-3 shows the COM2A1:0 bit functionality when the WGM21:0 bits are set to fast PWM mode.

Table 18-3.  Compare Output Mode, Fast PWM Mode''

COM2A1 COM2A0 Description
0 0 Normal port operation, OC2A disconnected.
0 1 WGM22 Normal Port Operation, OCOA Disconnected.
WGM22 Toggle OC2A on Compare Match.
1 0 Clear OC2A on Compare Match, set OC2A at BOTTOM,
(non-inverting mode)
1 1 ‘Set OC2A on Compare Match, clear OC2A at BOTTOM,

(inverting mode)

Note: 1. Aspecial case occurs when OCR2A equals TOP and COM2AT is set. In this case, the Compare Match is
ignored, but the set or clear is done at BOTTOM. See “Fast PWI Mode® on page 147 for more details.




Details
Timer0

Timers and PWM Timer2

Timer2 OC2A modes (fast PWM

Table 18-2.  Compare Output Mode, non-PWM Mode

COM2A1 COM2A0  Description
] [ Normal port operation, OCOA disconnected
] 1 Toggle OC24 on Compare Match
1 [ Clear OC2A on Compare Match
1 1 Set OC2A on Compare Match

Table 18-3 shows the COM2A1:0 bit functionality when the WGM21:0 bits are set to fast PWM mode.

Table 18-3.  Compare Output Mode, Fast PWM Mode''

COM2A1 COM2A0  Description
0 0 Normal port operation, OC2A disconnected
A q WGM22 = 0: Normal Port Operation, OCOA Disconnected.
WGM22 = 1: Toggle OC2A on Compare Match.

Clear OC2A on Compare Match, set OC2A at BOTTOM,
(non-inverting mode)

Set OC2A on Compare Match, clear OC24 at BOTTOM,
(inverting mode)

Note: 1. Aspecial case occurs when OCR2A equals TOP and COM2AT is set. In this case, the Compare Match is
ignored, but the set or clear is done at BOTTOM. See “Fast PWI Mode® on page 147 for more details.

Note 01 operation
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Details
B Timer0
Timers and PWM Timer2

Timer2 OC2B modes (fast PWM

Table 18-5.  Compare Output Mode, non-PWM Mode

com2s1 COM2B0  Description
Normal port operation, OC28 disconnected.

) 0
] 1 Toggle OC28 on Compare Match
1 0 Clear OC28B on Compare Match
1 1 Set OC2B on Compare Match

Table 18-6 shows the COM2B1:0 bit functionality when the WGM22:0 bits are set to fast PWM mode.

Table 18-6.  Compare Output Mode, Fast PWM Mode'
CoMm281 COM2B0  Description
Normal port operation, OC2B disconnected.

o 0
) 1 Reserved
p o Clear OC2B on Compare Match, set OC2B at BOTTOM,
(non-inverting mode)
p . Set OC2B on Compare Match, clear OC2B at BOTTOM,
(inverting mode).
Note: 1. A special case occurs when OCR2B equals TOP and COM2B1 Is set. In this case, the Compare Match is
ignored, but the set or clear s done at BOTTOM. See "Phase Correct PW Mode” on page 148 for more

details.




Details
Timer0

Timers and PWM Timer2

Timer2 OC2B modes (fast PWM

Table 18-5.  Compare Output Mode, non-PWM Mode
comzB1 COM2B0  Description

) 0 Normal port operation, OC28 disconnected.
] 1 Toggle OC28 on Compare Match

1 0 Clear OC28B on Compare Match

1 1 Set OC2B on Compare Match

Table 18-6 shows the COM2B1:0 bit functionality when the WGM22:0 bits are set to fast PWM mode.

Table 18-6.  Compare Output Mode, Fast PWM Mode'

com281 COM2B0  Description
Normal port operation, OC2B disconnected.

o 0

) 1 Reserved

p o Clear OC2B on Compare Match, set OC2B at BOTTOM,
(non-inverting mode)

p . Set OC2B on Compare Match, clear OC2B at BOTTOM,
(inverting mode).

Aspecial case occurs when OCR2B equals TOP and COM281 s se( In «ms case, the Compare Match is
ignored, but the set or clear s done at BOTTOM. See "Phas: Mode” on page 148 for more
detalls

Note: 1

Note 10 operation; 11 output is inverted
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Details
Timer0

Timers and PWM Timer2

Timer2 waveform selection

Table 18-8.  Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGM22 WGM21 WGM20 Operation OCRx at Seton
o 0 o 0 | Nomal OKFF | Immediate | MAX
( 1 o 0 g || OxFF Top BOTTOM)
Correct
2 0 1 0 |crc OCRA | Immediate | NAX
3 0 1 1 Fast PWM OxFF BOTTOM MAX
4 1 0 0 | Reserved - - B
5 1 0 1| P, Phase ocra | TOP aorro@
6 1 1 0 Reserved - - -
7 1 1 1 Fast PWM OCRA BOTTOM TOP

Notes: 1. MAX= OXFF
2. BOTTOM= 0x00

Terry Sturteva CP316 Pulse Width Modulat;i



Details

Timers and PWM UHEsD

Timer2 waveform selection

Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGM22 WGM21 WGM20 Ope ion TOP OCRx at Seton
o 0 o 0 | Nomal OKFF | Immediate | MAX
( 1 o 0 g || OxFF Top BOTTOM)
Correct
2 0 1 0 |crc OCRA | Immediate | NAX
3 0 1 1 Fast PWM OxFF BOTTOM MAX
4 1 0 0 | Reserved - - B
5 1 0 1| P, Phase ocra | TOP aorro@
6 1 1 0 Reserved - - -
7 1 1 1 Fast PWM OCRA BOTTOM TOP

Notes: 1. MAX= OXFF
BOTTOM= 0x00

N

Mode 1 -independent duty cycle outputs on OC2A, OC2B

Sturtevar CP316 Pulse Width Modulati




Details
Timer0

Timers and PWM Timer2

Timer2 waveform selection

Table 18-8.  Waveform Generation Mode Bit Description

Timer/Counter

Mode of Updateof  TOV Flag
Mode WGM22 WGM21 WGM20 Operation TOP OCRx at Seton
o 0 o 0 | Nomal OKFF | Immediate | MAX
( 1 o 0 g || OxFF Top BOTTOM)
Correct
2 0 1 0 |crc OCRA | Immediate | NAX
3 0 1 1 Fast PWM OxFF BOTTOM MAX
4 1 0 0 | Reserved - - B
5 1 0 1| P, Phase ocra | TOP aorro@
6 1 1 0 Reserved - - -
7 1 1 1 Fast PWM OCRA BOTTOM TOP

Notes: 1. MAX= OXFF
BOTTOM= 0x00

N

Mode 1 -independent duty cycle outputs on OC2A, OC2B
Mode 5 - square wave on OC2A; PWM output on OC2B

Terry Sturtevant CP316 Pulse Width Modulation
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Details
Timer0

Timers and PWM Timer2

Timer2 OC2A modes (phase correct PWM

Table 18-4.  Compare Output Mode, Phase Correct PWM Mode!

COM2A1 COM2A0 Description
0 [) Normal port operation, OC24 disconnected.
( 0 1 'WGM22 = 0: Normal Port Operation, OC2A Disconnected. )
WGM22 = 1: Toggle OC2A on Compare Match.

Clear OC2A on Compare Match when up-counting. Set OC2A on
Compare Match when down-counting

Set OC2A on Compare Match when up-counting. Clear OC2A on

U i Compare Match when down-counting

Note: 1. A special case occurs when OCR2A equals TOP and COM2A1 is set. In this case, the Compare Match Is
ignored, but the set or clear is done at TOP. See "Phase Correct PWM Mode” on page 148 for more details

Terry Sturteva CP316 Pulse Width Modulat;i



Details
Timer0

Timers and PWM Timer2

Timer2 OC2A modes (phase correct PWM

Table 18-4.  Compare Output Mode, Phase Correct PWM Mode!

COM2A1 COM2A0 Description
0 [) Normal port operation, OC24 disconnected.
( 0 1 'WGM22 = 0: Normal Port Operation, OC2A Disconnected. )
WGM22 = 1: Toggle OC2A on Compare Match.

Clear OC2A on Compare Match when up-counting. Set OC2A on
Compare Match when down-counting

Set OC2A on Compare Match when up-counting. Clear OC2A on

U i Compare Match when down-counting

Note: 1. A special case occurs when OCR2A equals TOP and COM2A1 is set. In this case, the Compare Match Is
ignored, but the set or clear is done at TOP. See "Phase Correct PWM Mode” on page 148 for more details

Note 01 operation
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Details
Timer0

Timers and PWM Timer2

Timer2 OC2B modes (phase correct PWM

Table 18-7.  Compare Output Mode, Phase Correct PWM Mode|

com2B1 COM2B0  Description
[ 0 Normal port operation, OC28 disconnected
[ 1 Reserved
Clear OC28B on Compare Match when up-counting. Set OC28 3n
1 0
Compare Match when down-counting.
2 a Set OC2B on Compare Match when up-counting. Clear OC2B on
Compare Match when down-counting.

Note: 1. A special case occurs vhen OCR2B equals TOP and COM281 Is set. In this case, the Compare Match is
ignored, but the set or clear Is done at TOP. See "Phase Correct PWM Mode" on page 148 for more details

Terry Sturteva CP316 Pulse Width Modulat;i



Details
Timer0

Timers and PWM Timer2

Timer2 OC2B modes (phase correct PWM

Table 18-7.  Compare Output Mode, Phase Correct PWM Mode|

com2B1 COM2B0  Description
[ 0 Normal port operation, OC28 disconnected
[ 1 Reserved
Clear OC2B on Compare Match when up-counting. Set OC28 3n
1 0
Compare Match when down-counting.
2 a Set OC2B on Compare Match when up-counting. Clear OC2B on
Compare Match when down-counting.

Note: 1. A special case occurs vhen OCR2B equals TOP and COM281 Is set. In this case, the Compare Match is
ignored, but the set or clear Is done at TOP. See "Phase Correct P ode” on page 148 for more details

Note 10 operation; 11 output is inverted

Terry Sturteva CP316 Pulse Width Modulat;i
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