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Time of Event

Suppose you want to get the time that an event occurs. You could
@ poll in main loop
inaccuracy dependent on length of main loop
@ use an interrupt and read timer in ISR
delay due to overhead (e.g. context saving) of ISR
There is a third option.
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Get time when event happens
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Input capture block

Figure 16-3. Input Capture Unit Block Diagram
DATA BUS (s-bity

f 3
TEMP (8-0If)
3
i
ICRnH (8-bit) | IcRnL 8bi) | [ TonmH @iy [ TenTnL(ebin |
WRITE ICRn (16-bit Register) TCNTnR (16-bit Counter)
Aco* acic* IcNC ICES
Analog ¢ ¢
‘Comparator

Noise Edge
Canceler ™| Detector ICFn (Int.Req.)
ICPn
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Figure 16-3. Input Capture Unit Block Diagram

DATA BUS (s-bity

f 3
TEMP (8-Dif)

3
i
ICRnH (8-bit) | IcRnL 8bi) | [ TonmH @iy [ TenTnL(ebin |
WRITE ICRn (16-bit Register) TCNTnR (16-bit Counter)
Aco* acic* IcNC ICES
Analog i ¢
‘Comparator

Noise Edge
Canceler ™| Detector ICFn (Int.Req.)

[in]

Input capture block
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TCCR1B

16.11.2 TCCR1B - Timer/Counter1 Control Register B

Bit 7 6 5 4 3 2 1 0
N I 0 L i R
Read/Write RW RW R RW RW RW RW RW
Initial Value 0 0 0 0 0 0 0 0

* Bit 7 - ICNC1: Input Capture Noise Canceler

Setting this bit (to one) activates the Input Capture Noise Canceler. When the noise canceler is activated, the
input from the Input Capture pin (ICP1) is filtered. The filter function requires four successive equal valued
samples of the ICP1 pin for changing its output. The Input Capture is therefore delayed by four Oscillator cycles

when the noise canceler is enabled.

« Bit 6 — ICES1: Input Capture Edge Select
This bit selects which edge on the Input Capture pin (ICP1) that is used to trigger a capture event. When the
ICESH1 bit is written to zero, a falling (negative) edge is used as trigger, and when the ICES1 bit is written to one,
arising (positive) edge will trigger the capture.

‘When a capture is triggered according to the ICES1 setting, the counter value is copied into the Input Capture
Register (ICR1). The event will also set the Input Capture Flag (ICF1), and this can be used to cause an Input
Capture Interrupt, if this interrupt is enabled.

When the ICR1 is used as TOP value (see description of the WGM13:0 bits located in the TCCR1A and the
TCCR1B Register), the ICP1 is disconnected and consequently the Input Capture function is disabled.
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TCCR1B
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Timer 1 mode selection

Table 16-4.  Waveform Generation Mode Bit Description"

WGM12  WGM11  WGM10  Timer/Counter Mode of Update of  TOV1 Flag
Mode WGM13  (CTC1) (PWM11) (PWM10) Operation ToP OCRiXat  Seton
0 o 0 0 o Normal OFFFF | Immediate | MAX
1 ) 0 ) 1 PWM, Phase Correct, 8-bit | 0x00FF | TOP, BOTTOM
2 ) 0 1 0 PWM, Phase Correct, 9-bit | O<01FF | TOP BOTTOM
3 ) 0 1 1 PWI, Phase Correct, 10-bit | 0x03FF | TOP. BOTTOM
4 o 1 0 0 ctc OCRIA | Immediate | MAX
5 ) 1 ) 1 Fast PWM, 8-bit 0:00FF | BOTTOM | ToP
5 0 1 1 0 Fast PWM, 9-bit 0x01FF | BOTTOM | TOP
7 ) 1 1 1 Fast PWM, 10-bit 0:03FF | BOTTOM | ToP
s 1 0 0 0 Diunn, phase and Frequeny | gy BOTTOM | BOTTOM
9 1 0 0 1 zﬂ:‘cfhass andFrequency | oopin | BoTTOM | BOTTOM
10 1 0 1 0 PWM, Phase Correct IcR1 ToP BOTTOM
1 1 0 1 1 PWM, Phase Correct OcRIA | ToP BOTTOM
12 1 1 0 3 ctc IcR1 Immediate | MAX
13 1 1 0 1 (Reserved) - = -
14 1 1 1 0 Fast PWM IcR1 BOTTOM | ToP
15 1 1 1 1 Fast PWM OcRIA | BoTToM | Top

Note: 1. The CTC1 and PWM11:0 bit definition names are obsolete. Use the WGM12:0 definitions. However, the functionality
and location of these bits are compatible with previous versions of the timer.
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Timer 1 mode selection
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16.11.9 TIFR1 — Timer/Counter1 Interrupt Flag Register

Bit 7 [ 5 4 3 2 1 o
osoe) [ — T TR [ — T T GCris [ oCFIA | Tovi ] TRt
Read/Wite B R W B3 ® W RW RW

Inital Value 0 0 o o 0 0 0 o

« Bit7, 6 Reserved
These bits are unused bits in the ATmega48A/PA/88A/PA/168A/PA/328/P, and will always read as zero.

+ Bit 5 - ICF1: Timer/Counter1, Input Capture Flag

This flag is set when a capture event occurs on the ICP1 pin. When the Input Capture Register (ICR1) is set by
the WGM13:0 to be used as the TOP value, the ICF1 Flag is set when the counter reaches the TOP value.
ICF1 is automatically cleared when the Input Capture Interrupt Vector is executed. Alternatively, ICF1 can be
cleared by writing a logic one to its bit location.
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+ Bit 5 - ICF1: Timer/Counter1, Input Capture Flag
This flag is set when a capture event occurs on the ICP1 pin. When the Input Capture Register (ICR1) is set by
the WGM13:0 to be used as the TOP value, the ICF1 Flag is set when the counter reaches the TOP value.

ICF1 is automatically cleared when the Input Capture Interrupt Vector is executed. Alternatively, ICF1 can be
cleared by writing a logic one to its bit location.

TIFR1
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TIMSK1

16.11.8 TIMSK1 — Timer/Counter1 Interrupt Mask Register

Bit 7 6 5 4 3 2 1 0

(0x6F) O I = N TiMsK1
ReadWite & 3 B =3 3 B B o

Intal Value o o o o o 0 0 o

« Bit7, 6 Reserved
These bits are unused bits in the ATmega48A/PA/8BA/PA/168A/PA/328/P, and will always read as zero.

* Bit 5 - ICIE1: Timer/Counter1, Input Capture Interrupt Enable

When this bit is written to one, and the I-flag in the Status Register is set (interrupts globally enabled), the
Timer/Counter1 Input Capture interrupt is enabled. The corresponding Interrupt Vector (see “Interrupts” on page
57) is executed when the ICF1 Flag, located in TIFR1, is set.
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Input Capture

@ interrupt allows saved value to be copied elsewhere
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Input Capture

@ interrupt allows saved value to be copied elsewhere
@ 16 bit value must be read LOW, then HIGH
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