M6 Assignment

Timer0_A3 Capture Mode Example
Using CCR2 to hold captured value



Using the second register with the Capture feature allows the contents of
the Counter to be captured (the Counter value is copied into the Capture
register with no latency and very low power)

When a Capture Input signal occurs, the value from the Counter Register
(TAR) is copied into the capture register (i.e. CCR)

15 TAR 0
Counter Counter
Clock Input . % Overflow Action
+ Clock P —_— Register « Interrupt (TAIFG)

+ GPIO Pin (TACLK)

Capture Input signal triggers
transfer:
Counter —» Capture

Capture Actions
Capture Input Capture/Compare < Interrupt (CCIFGn]
* n i + Signal peripheral
. CCing Register (CCR,) > A il
+ Software
Notes

+ Capture time (i.e. count value) when Capture Input signal occurs
+ When capture is triggered, count value is placed in CCR and an interrupt is generated
» Capture Overflow (COV|: indicates 2" capture to CCR before 1% was read



Timer_A3 Capture Mode Summary

TAXCLK ——] 00 15 0
ACLK —— 0f Divide 16-bit Counter Enable | Interrupt
by 5-bits |=»ge |, Interrup
SMCLK ——— 10 [up‘fl‘_n +|54} {TAR) (TAIE) (TAIFG)
btbe iy . —> CCOIE —» CCOIFG
- CAP=0 — CCRO
-~ — » TAO.0
CCI2A — 00 ﬂ
* P=
coz8 —Jor | | EM R —> CC2IE—CC2IFG
GND —{ 10 + SC5 'P

« COV » TAO.2

¢ Capture or Cnn.l?ére (CAP)
CAP=1 for capture

¢ Which Edge (CM)

Rising, Falling, or Both .
« Sync’d to Clock (SCS) i.e. Capture the value of the TAR

Is capture sync or async? when Input signal occurs

# Capture Overflow (COV)
Did you miss a capture?

A

Measure ‘split’ times




M6 Assignment
TAO Capture Mode Example

SMCLK —» TAOR
1 MHz \ ‘
TAO.CCI2A
P12 - TAOCCR2
Rising Edge
Interrupt Enable
T Port 2 Bit 2
_ Output
ACLK

Jumper Wire

32768 Hz

TAOIV

Toggle RED LED
Print Captured TAOR
Delay 1 second




Capture Mode — Every second + ACLK duration
Capture TAOR count in microseconds
ACLK duration = 30.5 uSec (1sec/32768)

(Lsec = 1,000,000uSec / 2716 [16 bits]) = 15.2587890625
The remainder = 1,000,000 — 983,040 = 16960
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2 MSPA30FR24xx Demo - Timerd A3 Capture of ACL
3 Description: Capture a period of the ACLK clock and print each value to the Energia serial monitor.
4 the LED on
) PL.O 1s toggled.
6 ACLK = REFOCLK = 32kHz, MCLK = SMCLK = default DCODIV = 1MHz.
7 Got to connect P1.2 to P2.2 with wire to input ACLK to TAQ.CCIAZ
9 MSP430FR2433
o L | This example includes Stdio.h.
12 || P1.2|<-- TAO.CCIZA _ _
13 -~ |RST S Its use is possible because we
- } F'—'-—'} S A Add putchar(int TxByte)
1§ | PL.0|--=LED
1; We also have to Setup UART
18
14 Wel Zhao Texas Instruments Inc. Original TI Example- no Serial I/0
20 Working & Energla - H Watson 20180731
21
22
23 e o o oo o o e o o o o o o e b o o o o o o o ok o o o oo o ok e o o o e o o e o oo e o ok o ok o o o o o o oo o o o e o o o oo e o ok o ok o o o oo o o e o ok ke ok o
24 ginclude <msp430.h=>
23
//////,;ﬁ-#include <stdio.h= // need for Printf()
27

— "8 int putchar(int TxByte): // need for Printf()
20 vold UARTSetup (void);

b |
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nt main(void)
{

WOTCTL = WOTPW | WOTHOLD: // Stop watchdog timer

/i Conflgure GPIO Setup

/# RED LED

P1DIR |= BITO:; //f Set P1.0 as output

P1OUT |= BITO; // P1.0 high

S/ TAQ,CCIZA 1nput capture Setup

PLSEL1 |= BITZ: /F TAD.CCIZA 1nput capture pin, second function
P1REN |= BITZ: /7 enable internal pull-down resistor
F1OUT &= ~BITZ;

S/ ACLK Output Setup Got to externally jumper P2.2 to P1.2

P2SEL]1 |= BITZ; [/ Set as ACLK pin, second function
PZDIR |= BITZ:

// Disable the GPIO power-on default high-impedance mode to activate
/f previously configured port settings
PMSCTLO &= ~LOCKLPMS;
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Table 6-17. Port P1 (P1.0 to P1.7) Pin Functions

CONTROL BITS AND SIGNALS("

PIN NAME (P1.x) FUNCTION
P1DIR.x P1SELx ADCPCTLx @ JTAG
P1.0 (l/O) I: 0; O: 1 00 0 N/A
P1.0/UCBOSTE/ UCBOSTE X 01 0 N/A
TAOCLK/AQ TAOCLK 0 10 0 N/A
A0/Veref+ X X 1(x=0) N/A
P1.1 (l/O) I: 0; O: 1 00 0 N/A
UCBOCLK X 01 N/A
E:}.'HUCBDCLKITAD.U TAO.CCHA 0
10 0 N/A
TAO.1 1
A1 X X 1(x=1) N/A
P1.2 (I/O) I: 0; O: 1 00 N/A
UCBOSIMO/UCBOSDA X 01 N/A
ESZEEUS(:I;J%?ES%;AE TA0.CCI2A 0 10 0 N/A
TAD.2 1
A2/Veref- X X 1(x=2) N/A
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nt main(void)
{

WOTCTL = WOTPW | WOTHOLD: // Stop watchdog timer

/i Conflgure GPIO Setup

/# RED LED

P1DIR |= BITO:; //f Set P1.0 as output

P1OUT |= BITO; // P1.0 high

S/ TAQ,CCIZA 1nput capture Setup

PLSEL1 |= BITZ: /F TAD.CCIZA 1nput capture pin, second function
P1REN |= BITZ: /7 enable internal pull-down resistor
F1OUT &= ~BITZ;

S/ ACLK Output Setup Got to externally jumper P2.2 to P1.2

P2SEL]1 |= BITZ; [/ Set as ACLK pin, second function
PZDIR |= BITZ:

// Disable the GPIO power-on default high-impedance mode to activate
/f previously configured port settings
PMSCTLO &= ~LOCKLPMS;



Table 6-18. Port P2 (P2.0 to P2.2) Pin Functions

CONTROL BITS AND SIGNALS (")
PIN NAME (P2.x) X FUNCTION
P2DIR.x P2SELx
P2.0 (1/0) 1: 0, O: 1 00
P2.0/XOUT 0
XOUT X 01
P2.1(1/0) 1:0; O: 1 00
P2.1/XIN 1
XIN X 01
P2.2 (1/0) 1: 0; O: 1 00
P2.2/SYNC/ACLK 2 [SYNC 0 01
s ) | ACLK 1 10
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Clock System Setup ACLK = 32786, MCLK = SMCLK = 1MHz

__bis SR register(SCGO):
CSCTL3 |= SELREF REFOCLK;
CSCTLD = 0;
CSCTL1 &= ~(DCORSEL_7):
CSCTLL |= DCORSEL 3;
CSCTLZ = FLLD 1 + 121;
__delay cycles(3);
__bic SR register(SCGO):
while (CSCTL7 & (FLLUNLOCKO | FLLUNLOCKL)):
CSCTL4A = SELMS DCOCLKDIV | SELA  XT1CLK;
CSCTLS |= DIVMI;

UARTSetup():
printf{"\n"});

// disable FLL
// Set REFOCLK as FLL reference source
/7 clear DCO and MOD registers
/7 Clear DCO fregquency select bits first
A Set DCOCLK = BMHz
A FLLD = 1, DCODIV = 4MHz

// enable FLL

Jf Poll until FLL 15 locked

Jf set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
J// SMCLK = MCLK = DCODIV/2 = 1MHz, by default

printf("Hello, welcome to ta@ Capture With Stdic Printf()wn");
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A/ TimerQ_A3 Setup: Capture each ACLK rising edge

TAQOCCTLZ |= CM 1 | CCIS O | CCIE | CAP | SCS;

TAOCTL |= TASSEL 2 | MC_2 | TACLR;

__bis SR register(LPMO_bits | GIE):

£
f
£
£/
f

£/
£

Capture rising edge,

Use CCIZA=ACLK,
Synchronous capture,
Enable capture mode,
Enable capture interrupt

Use SMCLK as TAQ clock source, clear TAGQR
Start timer in continuous mode



88 // Timer0Q_A3 CCl-2, TA Interrupt Handler
29 Epragma vector = TIMERD_Al VECTOR
o0 interrupt void TIMERG Al ISR(void)

al {
92  static int LastCapture;
[ 3
94 switch (TAGIV)
C 5 {
o6 case TAQIV_NONE:
a7 break; S No interrupt
o8 case TAQIV TACCRL:
ag break; // CCR1 not used
yelel case TAQIV TACCRZ:
ol
102 PLOUT ~= 0Ox01; /f Toggle PL.O (LED)
103 printf ("TAOCCRZ %dwn", TAQCCR2):
104 TAGCTL |= TACLR;
105 __delay cycles(1000000) ; //slow blink 16960 remainder
106 break; // CCRZ not used
107 case TAQOIV TAIFG:
108 break; /7 overflow
109 default:
110 break;
111 I

112}
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vold UARTSetup (void)
1

/7 Configure UART pins
P1SELO |= BIT4 | BITS; /7 set 2-UART pin as second function

/7 Configure UART
UCAQCTLWO |= UCSWRST;
UCAGCTLWO |= UCSSEL  SMCLEK;

UCACBRO = 104; A 1MHz SMCLK/9600 BALD
A4 UCADBRL = 0x00;
UCAGMCTLW = Ox1100; // | UCOS16 | UCERF_1;
UCAQCTLWO &= ~LICSWRST;
}
int putchar(int TxByte)
1
while (! (UCAQIFGEUCTXIFG) ) ;
UCAODTXBUF = TxByte:
return 1;
¥

https://rextanka.wordpress.com/2014/01/03/msp430-gcc-printf-and-serial-io/
http://www.msp430launchpad.com/2012/06/using-printf.html



[dev/ttyACM1

Send
TAQCCRZ 16998
TADCCR2 16993
TADCCRZ 16973
TADCCR2 16974
TADCCRZ 16985
TADCCR2 16972
TADCCRZ 16995
TADCCR2 16981
TADCCRZ2 16987
TADCCR2 16982
TADCCRZ 17001
TADCCRZ2 16993
TADCCR2 16999
TADCCRZ2 16982
TADCCR2 16993
TAQCCRZ 16995
TADCCR2 16990

(W] Autoscroll BothNL&CR v  |9600baud v

Screen Shot include in Document
Along with code listing

sketch_TimeO_A3CapturePrintRC

22

25

1

24 ginclude <msp430.h=
26 #include <stdio.h= /f need for Printf()

int putchar(int TxByte): // need for Printf()

| UARTSetup (void):

21 int maini{void)

2 {

24

WDTCTL = WOTPW | WODTHOLD;

// Configure GPIO Setup

// RED LED
P1DIR |= BITO;
P1OUT |= BITO;

ff

/7
I/

Stop watchdog timer

Set P1.0 as output
P1.0 high
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