Prednaska 5: Pocitadla / casovace Mechanické pocéitadio
Timer / Counter
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min-max 0-255 0-65535 0-255
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AVR Timer Overview

Atmega328
Ly
(PCINT14/RESET) PC6 [] 1 281 PC5 (ADCS/SCL/PCINT13)
(PCINT16/RXD) PDo [| 2 271 PC4 (ADG4/SDA/PCINT12)
(PCINT17/TXD) PD1 ] 3 261 PC3 (ADC3/PCINT11)
(PCINT18/INT0) PD2 [{ 4 251 PC2 (ADC2/PCINT10)
(PCINT19{0C2B/INT1) PD3 | 5 24[7 PC1 (ADC1/PCINTS)
(PCINT20/XCK/TO] PD4 ] 6 23[71 PCO (ADGO/PCINTS)
veed]7 221 GND
GND |8 21[J AREF
(PCINT&/XTAL1/TOSC1) PB6 C{ 8 200 AVCC
(PC\NTWXTALZTOSCE) PB7 [ 10 19 [ PB5 (SCK/PCINTS)
(PCINT21 T1) PD5 O 11 18 [ PB4 (MISO/PCINT4)
(PCINTZZ/OCOA/A\NO) PD& ] 12 17 1 PB3 (MOSI/OG2A/PCINTS)
(PCINT23/AIN1) PD7 ] 13 16 [ PB2 (SSIOCHBIPCINT2)
(PCINTO/CLKOAIGPT) PBo ] 14 151 PB1 [BG1A/PCINT1)
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Figure 13. Input Signal Conditioning
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AVR Timer z programatorského hl'adiska

TCNTn
TCCRn
OCRn
ICRn
TIFRn

TOVn
OCFn

- Timer Overflow Flag
- Output Compare Match Flag

- Timer/Counter Register

- Timer/Counter Control Register
- Output Compare Register

- Input Capture Register

- Timer Interrupt Flag Register

% Pocitadlo T1 externy vstup:

DDRD
PORTD

TCNT1
TCCR1B

&= ~(1<<PD5);

(1<<PD5);

0x0000;
0b00000111;

// PORTD.5 (PD5) input
pull-up ON

//

(PCINT1ATRESET) Pos |
(PCINTI&RXD) PDOC]
(PCINTI7/TXD) PDI |
(PCINT18ANTO) PD2T]

(PCINT19I0C28INT1) PD3 ]

Atmega32s
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2411 PC1 (ADC1/PCINTS)
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// initialize (CLEAR) counter

// T1 clk = external clock source on pin T1, rising edge

printf("Pocitadlo: %@4X",TCNT1);
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while(1)
{

delay(1); // 1 ms delay
set_bit(PORTB,PB1);
delay(1); // 1 ms delay
clear_bit(PORTB,PB1);

}

Mode 0: Normal mode
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COM@1 COM@® Description
0 [} The normal operation, 0C@ disconnected
|:‘> [e i Toggle 0CO on compare match
1 ] Clear 0CO on compare match
1 1 Set 0C@ on compare match



Mode 1: Clear Timer on Compare Match (CTC)

TCNTO

Mode 2: Fast PWM

Figure 14-6. Fast PWM Mode, Timing Diagram
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Mode 3: Phase Correct PWM — overfiow
Comparator
Figure 14-7. Phase Correct PWM Mode, Timing Diagram
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Priklad 1: Priklad 1:
Timer0 / vystup OCOA (pin 6 portu D) / rezim Clear Timer on Compare Match (CTC) Timer0 / vystup OCOA (pin 6 portu D) / rezim Clear Timer on Compare Match (CTC)
f _ fario f _ fario
oc =09 A 71 LD oc =09 A 71 LD
" 2.N-(14 OCRnx) " 2.N-(14 OCRnx)
f_clklO = 16 MHz poZadovana f_ocOA = 440 Hz (komorné A) f_clklO = 16 MHz poZadovana f_oc0A = 440 Hz (komorné A)
N=7?/0OCROA="?
N ={1,8,64,256,1024} / OCROA ={0,1,2,...,255} DDRD  |= (1 << PD6); // port D.6 pin ako vystup N OCROA out
TCCROA |= (1 << COM@A®) // toggle pin on match 64 283 >_255!
|(1 << weMe1);  // timer @ in CTC mode 70 24014
s
TCCROB |= (1 << CS02); // set prescaler 256 256 71 434,02
16 459,56
OCROA = 70; // set output freq. 440 Hz >
1024 17 434,03




