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N Input Capture

MICROCHIP

e Up to Eight Input Capture Channels

e Captures 16-bit timer value
< At 30 MIPS resolution = 33 ns (Tcy)
< At 30 MIPS with 16x pre-scale = 2.1 ns

e 4 deep buffer for each capture input
Interrupt on 1- 4 capture events
FIFO buffer overflow status
FIFO buffer empty status
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N Input Capture

MICROCHIP

@ limer 2or Timer 3 as timebase

e Capture on:
< /I edge at ICx pin
» v edge at ICx pin

Every 4th P edge at ICx pin
Every 16th N edge at ICx pin
N edge and \ edge

» Very useful for pulse and frequency measurement
< Interface to hall sensors for rotor position feedback
< Autobaud support for UART communications
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MICROCHIP

Input Capture Block Diagram

TMR2 TMR3

Prescaler
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7y Detection
: Logic and Sync
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Module
Control Logic

ICxBUF

ICxF
Interrupt Flag
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N

MICROCHIP

Input Capture Control Register

e ICxCON
< |CSIDL = Stop in Idle mode
< ICTMR = Time Base Select for Input Capture
< ICI<1.0> = Capture events per Interrupt select
< |COV = FIFO buffer overflow status
< |ICBNE = FIFO buffer Not Empty status
< [ICM<2:0> = Input Capture mode select

U-0 U-0 R/W-0 U-0 U-0 U-0 U-0

. - [ - fwesor | - | - { - J - |
bit15 14 13 12 11 10 9
RW-O RW-0 RW-0 ROHC ROHC RMW-0 RMW-0

| ICTMR | ICI<1:0> | ICOV | ICBNE | ICM<2:0>
bit7 6 5 4 3 2 1
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N

MICROCHIP

Input Capture Mode Select

e ICM<2:0> : Input Capture Mode Select bits

000 : Input Capture turned off
001 : Capture every edge change
010 : Capture every falling edge is coming

> 011 : Capture every rising edge is coming
100 : Capture every 4th rising edge
101 : Capture every 16th rising edge
110 : Unused (Disable)

111 : Input Capture function as interrupt only,
when device is in the SLEEP or IDLE mode (rising
edge detect only)
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N

MICROCHIP

Input Capture FIFO

TMR2 TMR3

4 deep buffer for each capture input l I

Interrupt on 1-4 capture events N AR

Y

FIFO buffer overflow status

FIFO buffer empty status

ICxCON SFR

. - [ - Jweso”q4 - | - |

bit15 14 / 12 11

| ICTMR | ICI<1:0> | ICOV | ICBNE |
bit7 6 5 4 3
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N Edge Detection Mode
MICROCHIP Calculate the Input Duty

e ICM<2:0> =001, for capture every edge change
e ICI<1:0> =01, for Interrupt on every second event
® |nput Duty = (n16 —n3 ) * TMRX input cycle

mRx — - {2f@Hosfrofre)roe ke e S ke

Input Duty

ICx pin
FIFO O

ICxIF cleared by Software
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N Edge Detection Mode
MICROCHIP Calculate the Input Frequecncy

e ICM<2:0> =011, for capture every rising edge
e ICI<1:0> =01, for Interrupt on every second event
® InputFreq.=1/[(n16 —n3 ) * TMRXx input cycle]

mRx — - {2f@Hosfrofre)roe ke e S ke

ICx pin

ICxIF cleared by Software
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& APP020 Plus DIP SW R
MiCROCHIP (% F"fl ETE)

DSW1 : 1 & 2 Closed » 3£ PGD/PGD E@Bﬁ%ﬁ%ﬂ@
DSW3: 1 & 2 Closed > 3# VR ifﬁf"*ﬁfﬁi—j* (7?%@?1?7?9{\ 1)
DSW4 : 1 ~ 4 Closed - {fi*'] QEI fﬁyﬁ?ﬁt[&
DSW2 : 1 & 2 Closed = UART1 » 3 & 4 := UART2
DSW5:1& 2 Closed * LCDR S&R W | RFQ ¥
RF1 ; 3 &4 Closed LCD # RF4 & RF5 ié%‘g[ﬁ :
DSW6:1~6 ﬁﬂ?‘i Off r'ﬂjfgl' o 1 & 2 £4 12C By sk 4 B |
PGC & PGD - (“4iiEhL32 (i "] 12C P ™|
PGC & PGD #[ﬁé%ﬁ ° )
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N Input Capture Lab1
MICROCHIP (APP020 Plus)

PIC16F684 v QEA pjiar il # £ £ Input Capture 7
(IC7/RB4/AN4) [EX A&l AU TR

Input Capture I%{L_EZ 2 FIFO p[ 1z e kT iy * 5%
IC7 [fi"] Timer3 ["EEE?FE?I Elfif‘zf:%ﬁ?j 3l

Timer1 $E{if 200mS puFH I =R FT LCD o=

e HA U
doier VR3 ﬁﬁﬁgﬂﬁﬁl QEA E[fjﬁET]LL[ '@?}I«‘ » BT TE[ [ 57 i B8 AT
E‘*‘éﬁ%@ﬁﬂfﬂﬁﬁﬁ%’ﬁé@ ; QEA Elf‘J%}%Jfﬁxﬁ‘aial (0.8K ~

3.8KHz)
Freq. = 1238 Hz
Period= 807 uS

LCD Module display items
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N Lab1 fofH=.
MICROCHIP ?ﬂgvggrﬁﬁn s P

~

[ﬂt‘r‘ ERLR RS [ g ?T;%‘H[['igifr’ RN E TR
7 FFFO 1A

e Input Capture 7 (IC7) Interrupt Function

void ISR _IC7Interrupt(void) /I Interrupt Function for the IC7

{
ReadCapture7( &timer_edge[0]); // Read Timer count from FIFO 0O
ReadCapture7( &timer_edge[1]); // Read Timer count from FIFO 1
Int_flag = 1; I/l Set IC7 process Flag
IFS1bits.IC71F = 0; // Clear the IC7 interrupt flag

dsPIC Peripheral Module Training — RTC Taiwan SLIDE 12




N Lab1 =
MICROCHIP =1 Em—% S pUAEk

o el A fiypverf FIFO O ATFIFO 1 VR A
Pj*'ﬂieﬁ:é | W VS (ET BT

while (!nt_flag);
DisableIntIC7;
Int_flag = 0;

/I Get two input signal edge
/[ Disable Interrupt of Capture 7

/* calculate time count between two capture events */

P T
» OXFFFF- g1 i i

frequency = FCY / period;  // FF§T#is » 14745600Hz / Counter & (H Z]] Hz)
period = period / 14.745600 ; // 5 E1EW] , R al] — [HEHHT Ay Tey

/I Tcy = 0.06782uS
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