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Timer/Counters

% Sdo 3 os temporizadores/contadores do ATMEGA 328p:
Timer/Counter 0 8 bits

Timer/Counter 1 16 bits
Timer/Counter 2 8 bits

® 1sto significa que os conhtadores de:

8 bits contam ate 255
16 bits contam ate 65535

% Afinal, sao apenas contadores inteiros e unitarios
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Caracteristicas externas

(PCINT14/RESET) PC6
(PCINT16/RXD) PDO
(PCINT17/TXD) PDI
(PCINT18/INT0) PD2

(PCINT19/0C2B/INT1) PD3
(PCINT20/XCH/T0) PD4

VCC |
Clock externo 0 GND

[t

Lh = Lad

=

(PCINT6/XTAL1/TOSC1) PB6 [l 9
(PCINT7/XTAL2TOSC2) PBT [l 10
(PCINT21/0CO Ds [l 11
2CRZSFTOCOA/AING) PD6 P 12
it (PCINT23/AIN1) PD7 [ 13
(PCINTO/CLKO/ICP1) PBO [ 14

28 g PC5 (ADCS/SCL/PCINT13)
PC4 (ADC4/SDASPCINT12)

26 ] PC3 (ADC3/PCINT11)

25 || PC2 (ADC2/PCINT10)

24 [l PC1 (ADCI/PCINT9)

23 E PCO (ADCO/PCINTS)

22 GND
2] _I AREF
20 ] AVCC

19 B PBS (SCK/PCINTS)

18 @ PB4 (MISO/PCINT4)

17 @ PB3 (MOSI/OC2A/PCINT3)
16 [ PB2 (SS/OC1B/PCINT2)

15 B PB1 (OC1A/PCINTI)

% Observe a auséncia de T2
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Cdleulo de tempo

1
Tseq = (256 = TCNT0_2) X — x|Prescaler

Cristal

1

F Cristal

x(Prescaler|~(_

Tseq = (65536 —TCNT1) X

Permite alargar
O tempo com um
multiplicador

de ate 1024
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Consideragio

% Tsey € O tempo gasto em ir da referencia ate o
topo do contador (valor maximo) que sera melhor
explanado mals adiante.
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O Iimer O
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Preparahdo o0 TCNTO

% 0 TCNTO é carregado | TCNTO | —
com um valor de 8 E}M

bits como referencia I
@ Maximo = 299 ) /J Contagem

ENENENENENENEREN
Movel

. _..= | Minimo |
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TCCROA

Timer Counter Control Register @ A

Ox24 (Ox44) COMOBO - - WGMO1 | WGMOOD
Bit . 4 3 2z 1 U
Initial Value U O 0 U 0 ( U U

COMOA1 | COMOAD Description
Normal port operation, OCOA disconnected.
0 ' 1 ' Toggle OCOA on Compare Match.
1 0 Clear OCOA on Compare Match.
1 1 Set OCOA on Compare Match .
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TCCROB

Timer Counter Control Register 0 B

025 0x45) [FOCOR | Fooos |~ | - [ Wwowoz | csoa [ csbr | cson_

Bit
Initial Value EJ {] EJ EI' D 'I] D D

Prescaler

| CS02 CS01 ‘ CS00 Description

0 ) 0 MNo clock source ( Timer/Counter stopped).

0 0 1 clkya/1 (No prescaling)

0 1 0 clkyo/8 (From prescaler)

0 1 1 clkyo/64 (From prescaler)

1 0 0 clkl/O/256 (From prescaler)

1 O 1 clkyn/1024 (From prescaler)

1 1 0 External clock source on T0 pin. Clock on falling edge.
1 L 1 External clock source on TO pin. Clock on rising edge.
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TIMSKDO

Timer ILnterrupt MaSKable 0©

Ox6E) - | - | - | - | -  [OCIEOB | OCIEOA | TOIED
Bt f b 2 - 3 . 1 U
Initial Value O U O U U U U U

@ Interrupcao desabilitada

1 Interrupcdao habilitada
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TIFRO

Timer Interrupt flag Register 0O

oxi5(0s) [ = [ = ] = ] = ] = ] ocros | ocroa ] 7oV _
G o 4 3 2 1 O

Bit Fi
Iniial Value ) () i O (0 ) i (
TOVO = 0 Nao ocorreu um Overflow

TOVo

1 Ocorreu um Overflow
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% 0 TCNT1 e carregado
com um vadlor de 106
bits como referéncia

0695535

! Overflow \
65535

/J Contagem

Referencia
Movel

% Maximo =

RNENERENMENANGN A MaNGRERE NN
TCNT1H | TCNT1L

Eif

Illt-_ﬂ]nmmmo |
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TCNTI

% 0 TCNT1 e carregado com 16 bits = o valor de
referencia. 2300,, (por exemplo) ate 65536

% No exemplo com 2300,, termos = O8FC,, ou @8|FC

(21121 (=1 =] KA (=] (=] (=] f K K G ) 6 2] (2]

" TCNT1H TCNT1L
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TCCRIA

Timer Counter Control Register 1 A

(0x80) |COM1A1 | COM1A0 |COM1B1 (COM1BO| - | - | WGM11 | WGM10
Bit 7 6 5 4 3 2 1 0
Initial Value 0 ’ 0 0 0 0 0

COMOA1 | COMOAO |Description
Nnrmal port operation, OCOA disconnected.
0 ' 1 | Toggle OCOA on Compare Match.
1 0 Clear OCOA on Compare Match.
1 1 Set OCOA on Compare Match .
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TCCRIB

Timer Counter Control Register 1 B

patkl — Cs12 | cst1_| cCs10
1 U

ot
U 0 0

Initial Value ﬂ' 'EI IEI [’] IZII _

I e

0 0 No clock source (Timer/Counter stopped).
0 1 clkyo/1 (No prescaling)

0 1 0 clk;,o/8 (From prescaler)

0 1 1 clk;;/64 (From prescaler)

1 0 0 clkl/O/256 (From prescaler)

1 0 1 clk;,o/1024 (From prescaler)
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TIMSK]

Timer Interrupt MaSKable 1

0x6F) | - | - | lcEA | - | - |OCIE1IB | OCIE1A | TOIE
Bit  § 0 o 4 3 2 1 0
Initial Value 0O ( O 0 0 0 0 0

® TOIE1L
® TOI1E1L

@ Interrupcdao desabilitada
1 Interrupcao habilitada
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TIFR]

Timer Interrupt flag Register 1

0x16(0x36) | - | - | ICF1 | - | - | OCFiB | OCF1A | TOVi |
o < 4 3 2 1 U

Bit [
Initial Value O i, 0 O 0 O 0 O
TOV1I = 0 Nao ocorreu um Overflow

TOV1

1 Ocorreu um Overflow
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O imer 2
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TimerZ eo TCNTZ

% 0 TCNT2 é carregado com 8 bits = o valor de
referencia, 127,, (por exemplo) ate 255

TCNT2 = 127 |
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TCCRZA

Timer Counter Control Register 2 A

(0xBO0) COM2A0 [COM2B1 [COM2BO| - | - | WGM21 | WGM20
Bit ' : - 3 2 1 0
Initial Value 0 Q 0 0 0 0 0

COM2A1 COM2AO0 |Description

"lormal port operation, OCOA disconnected.

0 1 ”TD-QQ e OCZA on compare match
1 " 0 Clear OC2A on compare match
1 1 et OC2A on compare match
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TCCRZB

Timer Counter Control Register 2 B
(0xB1) | FOC2A | FOC2B | - | - | WGM22 | Cs22 | CsS21 | CsS20
| f B ~ - 3 .-

=] 2 1 i,
Initial Value 0O 0 0 0 0 0 0 0

Prescaler

CS22 | CS21 | €S20 Description

0 ' O ' 0 ' o clock source (Timer/Counter stopped).
g Escala é k 0 0 1 clkt-</(noO prescaling)
diferente dos 0 1 0 | clkp.q/8 (from prescaler)
W 0 1 1 clkr,</32 (from prescaler)
1 U 0 clk+,</64 (from prescaler)
1 U 1 " Clkt-5/128 (from prescaler)
1 1 U " Clkt,5/206 (from prescaler)
Clk+-5/1024 (from prescaler)
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Bt
Initial Value 0O

® TOIEZ
® TOIEZ

0

TIMSKZ

Timer Interrupt MaSKable 2

U U U U U

@ Interrupcdao desabilitada
1 Interrupcao habilitada

O70) ] - | - | - | - | - | OCIE2B | OCIE2A | TOIE2
f 6 ~ 4 3 2 1 U

0
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TIFRZ

Timer Interrupt flag Register 2

oxt7oxan) [ = [ = [ = | = ] - | ocrm ] ocrea ] Tov:
3 . 1 0

Bit f b - 4
Initial Value 0 0 ) 0 0 0 0 0
TOV2 = 0 Nao ocorreu um Overflow
TOV2 =1 O0Ocorreu um Overflow
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