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=7 QHE U=7] (BHEE 0[FE)

#include <msp430xG46x.h>
#define CCR1INTVAL 8000 //8msec
#define CCR2INTVAL 3000 /I3msec

#pragma vector=TIMERA1 VECTOR
__interrupt void ccr_handler(void)

{
switch (TAIV)

{
case 10: break; //TAIFG not used

case 2: //luse TACCR1
P1OUT ~=0x01; //toggle P1.0
TACCR1 += CCRI1INTVAL;
break;

case 4: //luse TACCR2
P1OUT ~=0x02; //toggle P1.1

TACCR?2 += CCR2INTVAL;

break: /\

2T AISH: CCR1 0] 8Smsec
QIE{HOIC} P1.0 = toggle,
CCR20| & 3msecOIC} P1.1 toggle &

void main(void)

{
WDTCTL=WDTPW + WDTHOLD

P1DIR |= 0x03;

[[setup Timer_A

TACCTL1 =0x0010; // CCR1 Interrupt Enable

TACCR1 =8000; //8ms

TACCTL2 =0x0010; // CCR2 Interrupt Enable

TACCR2 = 3000; //8ms

TACTL = 0x0220 ; /ISSEL=SMCLK,
MCx=continuous

__enable_interrupt();

SAX 2| CCR2 ¢4t0f |lst= QIHHo| 37| &
O 3}0] CHS CCR2ZtS A AIE

} | Ex. 31X TAR=30000| AFEH O A{
} TACCR2=60000| &| 0| 3000usec Z 0| CCR2
IRQ iHAY!

__low_power_mode_0();

}
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Up/down mode
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TA39C| =42 Il & Output Mode

MSP430FG461x°| timer A3°| Q== Il At
213 P1.5(TACLK), P1.0(CCIOA), P1. 2(CCI1A), P2.0(CCI2A)
*34 : P1.0(TA0), P1.2(TA1), P2.0(TA2)
Z} CC block2 Output UnitO|2}= AKX E 7}X|OH, 0| & E9f
=l ®o| gt= FO01 8l 2F0| e} Set/clearom _5PE
Mo 5 S0 & = QUL

Timer_A3 Signal Connections
=
Input Pin Number Device Input Module Input Module Module Qutput | Qutput Pin Number
ouT w4 . .
output '—D—‘ PZZOW Signal Name Block Signal PZ/ZOW
I
Unitd D Set @ p OUT4 Signal G2/B8%-P1.5 TACLK TACLK
EQUO—» Timer Clock —{
Reset ACLK ACLK T NA
.'—DFE DJ SMCLK SMCLK e
Ny
RN POR G2/B8%-P1.5 ACLK INCLEK
OUTMODx -
87/AT -P1.0 TAD CCI0A 87/AT -P1.0
88ET - P11 TAD CCloB cCRO A0
DVss GND
DVieg Voo
85/D7-P1.2 TA1 CChA a5/07 -P1.2
CAOUT (internal) CCHE ADC12 (internal)
CCR1 ™
DWss GMND
DVeo Voo
T9/A10- P20 TAZ CCI2A 7A10 - P20
ACLK (intarnal) cClze coR2 a2
DVss GND
DVee Vec
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[ ]
Output Unit 0| %H: UP Mode
o -d-
15 14 13 12 " 10 9 8
CMx ccisx scs sccl Unused CAP OFFFFh
rw—(0) nw—(0) rw—(0) nw—(0) w—(0) r 10 w—(0) TAC c H s
7 6 5 4 3 2 1 0 TA.CGH'I'
OUTMODx CCIE ccl ouT cov CCIFG
w—(0) w—(0) w—(0) w—(0) r w—(0) w-(0) w-(0)
oh
Output Made 1: Set
7
Set /-/ “% Output Mode 2: Toggle/Reseat
//
TOggle eset - Output Mode 3: SetHeset
Set/ Reset B T -(-}.u-tput Mode 4: Toggle
Toggle
gg Output Mode 5: Heset
P
Reset
Output Modea &: Toggle/Set
Toggle/Set
Output Mode 7: Reset/Seat
Reset/Set -
EQUO EQU1  EQUOD EQLH EQUO Interruct Events
TAIFG TAIFG TAIFG P
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Output example: up/down mode

Cutput Mode 1: Set

Output Mode 2: TogglefHeset

Output Mode 3: Set'Reset

Output Mode 4: Toggle

Output Mode 5: Reset

Output Mode &: Toggle/Set

Output Mode 7: Reset/Set

OFFFFh
TACCRO
TACCR2
Oh
EQUz | EQU2 EQUz | EQU2
TAIFG EQUO TAIFG EQUo

Interrupt Evants
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Example codes: Output unitO| & S AM S ErAH

/*
* Just use OUTPUT mode, even not use IRQ.
* Use UP mode, CCRO

*

*

Result in P1.0/TAQO = 32768/200 Hz signal.
*/

void main(void)

{
WDTCTL =WDTPW + WDTHOLD

P1DIR |= 0x01;
P1SEL |= 0x01: //set P1.0 to TAO

//setup Timer_A
TACCTLO = 0x0080; // OUTMODE=4 (Toggle)
TACCRO0 =100-1; //32768Hz/100
TACTL = 0x0110 ; //SSEL=ACLK, MCx=Up
__low_power_mode_3();

}

/*
* Just use OUTPUT mode, even not use IRQ.
* Use UP/DOWN mode, CCRO

*

*

Result in P1.0/TA0 = SMCLK/1000 Hz signal.
*/

void main(void)

{
WDTCTL =WDTPW + WDTHOLD

P1DIR |= 0x01;
P1SEL [= 0x01; //set P1.0 to TAO

/[setup Timer_A

TACCTLO =0x0080; // OUTMODE=4 (Toggle)

TACCRO = 250;

TACTL =0x0230 ; //[SSEL=SMCLK,
MCx=Up/Down mode
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Pulse Width ModulationO|2?

Amplitude

PWM: Pulse Width

Modulation
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Example code: PWM Al

HFAH
= O

void main(void)

{
WDTCTL =WDTPW + WDTHOLD

P1DIR |= 0x04; /P1.2 Output
P1SEL |= 0x04; //set P1.2 to TAl
P2DIR |= 0x01; /P2.0 Output
P2SEL |= 0x01; //set P2.0 to TA2

/[setup Timer_A

TACCRO0 =512-1; //PWM Period

TACCTL1 = 0x00EQ; // OUTMODE=7 (reset/set)

TACCR1 = 384, //duty cycle=75%

TACCTL2 = 0x00EQ; // OUTMODE=7 (reset/set)

TACCR2 =128; //duty cycle =25%

TACTL =0x0110 ; //[SSEL=ACLK, MCx=Up mode
__low_power_mode_3();

}

OUTMODE-=reset/set 0| &
-EQU10{ M| RESET: 7| A|&t
-CCRoO overflowOj| A{ SET: ON
Timer End
=>» Duty cycle=384/512 = 75%

EII_|-O|:

Ok set/reset OUTMODES
[ olgetcterr?
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