Interrupts and Timers on Arduino Uno Example

ATmega328P Data Sheet - https://content.arduino.cc/assets/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf

Using Timerl
static uint8_t saveTCCR1A, saveTCCRIB;

static inline void capture_init(void)

{
/] save existing tiner settings
saveTCCRIA = TCCR1A;
saveTCCR1B = TCCR1B;
/Il initialize timerl
TCCR1B = 0;
TCCR1A = 0;
[llnitialize counter value to O
TCNT1 = O;
//Set Tinmer/Counterl Interrupt Flag Register
/11 CF1: Tiner/Counterl, Input Capture Flag
[/ TOV1: Timer/Counterl, Overflow Flag
TIFRL = (1<<ICF1) | (1<<TOV1);
/1Set Interrupt Mask Register
/1 1CIEL: Tiner/Counterl, Input Capture Interrupt Enable
/] TO E1l: Tinmer/Counterl Overflow Interrupt Enable
TIMSKL = (1<<ICIEl) | (1<<TOE1);}
}

static inline void capture_start(void)
{
/1Set Tinmer/Counterl Control Register B
/1 1 CNCLl: I nput Capture Noise Cancel er
/1 1CES1l: Input Capture Edge Sel ect
/1 CS10: Cock Select - clklo/1 (no prescaling)
TCCR1B = (1<<ICNCl) | (1<<ICES1l) | (1<<CS10);

}
static inline uint1l6_t capture_read(void)
{
//input capture register
return | CRL;
}
static inline uint8_t capture_overflow void)
{

/1Set Timer/Counterl Interrupt Flag Register
/1 TOV1: Tinmer/Counterl, Overflow Flag
return TIFRL & (1<<TOV1);

}
static inline void capture_overflow reset(void)
{
/1 Set Timer/Counterl Interrupt Flag Register
/1 TOV1: Tiner/Counterl, Overflow Fl ag
TIFRL = (1<<TOV1);
}
static inline void capture_shutdown(void)
{
TCCR1B = 0;
TIMSK1L = O;

// Restore old tiners
TCCR1A = saveTCCR1A;
TCCR1B = saveTCCR1B;
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#define TI MER_OVERFLOW VECTOR Tl MER1_OVF_vect

#define TI MER_CAPTURE_VECTOR TI MERL_CAPT vect

#def i ne FREQVEASURE BUFFER LEN 12

static volatile uint32_t buffer_val ue[ FREQVEASURE_BUFFER _LEN] ;
static volatile uint8_t buffer_head;

static volatile uint8_t buffer_tail;

static uintl16_t capture_msw,

static uint32_t capture_previous;

I SR( TI MER_OVERFLOW VECTOR)

{

}

capt ur e_msw++;

I SR( TI MER_CAPTURE_VECTOR)

{
uint1l6_t capture_l sw
uint32_t capture, period;
uint8_t i;

/1 get the timer capture
capture_|l sw = capture_read();
/1 Handl e the case where but capture and overflow interrupts were pendi ng
/1 (eg, interrupts were disabled for a while), or where the overfl ow occurred
/1l while this ISR was starting up. However, if we read a 16 bit nunber that
/1l is very close to overflow, then ignore any overflow since it probably
/1 just happened.
if (capture_overflow() && capture_|l sw < OxFF00) {
capture_overflow reset();
capt ur e_nmsw++;

}

/1 conpute the waveform period
capture = ((uint32_t)capture_nsw << 16) | capture_lsw
period = capture - capture_previous;
capture_previ ous = capture;
/1 store it into the buffer
i = buffer_head + 1;
if (i >= FREQVEASURE_BUFFER LEN) i = O;
if (i '= buffer_tail) {
buffer_value[i] = period;
buffer_head = i;
}
}
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