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Input Capture

Timer 1
 Note that only TIMER 1 has the ability to do Input Capture.

 Timer 1 is a 16 bit timer.

 Its job is to record the timer counts (like a stopwatch) at 
desired edge(s) of a square wave
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Input Capture

• Given the above, we can see that if you capture the timer count 
at a rising edge and capture a 2nd timer count from a falling edge, 
you can measure the width of the high period of the wave.

• Rising edge to rising edge gives you period of the square wave.
• Falling edge to rising edge give you the low period.

Input Capture Example

 Given the above example graph (input and TCNT and X 
axis values)

 We can see that the first Rising Edge happens when 
TNCT=2500 and the first Falling Edge is at 5000, giving us a 
2500 count difference. If the prescaler is set so each count 
equals 8uSec, then the on time of this waveform is 
2500*8uSec = 20mSec

Capturing

ACIC: Analog Comparator Input Capture Enable 
0: ICP1 provides the capture signal
1: analog comparator is connected to the capturer 
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Trigger of Analog Comparator

Copied from ATmega328 datasheet page 239

Capturing

Input Capture Mode
We will once again use MODE 0 for the timer mode 
[but NOTE there are 4 WGM bits!]:
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Timer1 Prescaler

Calculations use the same formulas as previously shown, but now
You want to ensure that the timer is set for the frequency/period of 
Waveform to be measured

Calculations

𝑓௦௖௔௟௘ௗ =
𝐹௢௦௖

𝑃𝑟𝑒𝑠𝑐𝑎𝑙𝑒𝑟

𝑡௣௘௥௖௢௨௡௧ =
1

𝑓௦௖௔௟௘ௗ

𝑡௢௩௙ = 2௡ ∗ 𝑡௣௘௥௖௢௨௡௧

tpercount will be less than the min time that can be measured. 
You would want the min time to be measured to be a 
multiple counts. 
tovf will be the max time that can be measured (without 
having to count the number of overflows on timer1

ICNC1: Input Capture Noise Canceller 
0:disabled
1:Enabled (captures after 4 successive equal valued samples)

ICSES1: Input Capture Edge Select
0: Falling edge
1: Rising edge

Note: It is NOT always necessary to use the interrupt for Input Capture, since it 
will still store TCNT1 to ICR1 Automatically on the Edge selected.
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You can use Polling to check this bit to see if the input capture
Edge has been detected.

Remember to clear the flag, you write a LOGIC 1 to the bit.

Steps to program the 
Input Capture Function

Measuring Period
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Measuring Pulse Width

Note on IC and OVF

 Note that if you are measuring a very slow square 
wave, Timer Overflows might occur. If this is the 
case, you will need to take into account the 
number of times the OVF occurs when calculating 
the time. 
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