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MSP430 Pin Oscillator f&j 4}
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Some MSP430 devices have a pin oscillator function built-in to some pins. The pin
oscillator function may be used in capacitive touch sensing applications to eliminate
external passive components. Additionally,the pin oscillator may be used in sensor
applications.No external components to create the oscillation Capacitive sensors can
be connected directly to MSP430 pin Robust, typical built-in hysteresis of ~0.7

V. When the pin oscillator function is enabled, other pin configurations are
overwritten. The output driver is turned off while the weak pullup/pulldown is
enabled and controlled by the voltage level on the pin itself. The voltage on the I/O is
fed into the Schmitt trigger of the pin and then routed to a timer. The connection to the



timer is device specific and, thus, defined in the device-specific data sheet. The
Schmitt-trigger output is inverted and then decides if the pullup or the pulldown is
enabled. Due to the inversion, the pin starts to oscillate as soon as the pin oscillator
pin configuration is selected. Some of the pin-oscillator outputs are combined by a
logical OR before routing to a timer clock input or timer capture channel. Therefore,
only one pin oscillator should be enabled at a time. The oscillation frequency of each
pin is defined by the load on the pin and by the I/O type. I/Os with analog functions
typically show a lower oscillation frequency than pure digital I/Os. See the device-
specific data sheet for details. Pins without external load show typical oscillation
frequencies of 1 MHz to 3 MHz.,
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#include "msp430g2102.h"
unsigned int counts[2];

unsigned int Count Baseline[2];
unsigned int threshold[2] = {1000,300};
unsigned int TouchFlag[2];

void LED Test(void)
{
if(TouchFlag[0]==1)
P10OUT |= BIT4;
else
P10OUT &= ~BIT4;
if(TouchFlag[1]==1)

P10OUT |= BITS;
else
P10OUT &= ~BIT5;
b
void Osc_pin(void)
{
P1OUT = 0x00; // Clear Port 1 bits
PIDIR |= (BITO +BIT4 +BIT5); // Set P1.0 as output pin
P2SEL &= ~(BIT6 + BIT7); /I Configure XIN (P2.6) and XOUT (P2.7) to
GPIO
P20OUT = 0x00; // Drive all Port 2 pins low
P2DIR = 0xFF; /I Configure all Port 2 pins outputs
/I PISEL &= ~BIT6; // P12, P1.6 AL & N E 5]
// P1SEL2 |- BIT®6;
b

void Touch_Init(void)

{



unsigned int i;
for(i=0;1<2;i++)

{
if(i==0) /IR A I B
{
PISEL &= ~BITé6; //P1.6 B & A7 5|

P1SEL2 |= BIT6;

P1SEL &= ~BIT2;
P1SEL2 &= ~BIT2;

}
else if(i==1) //P1.2 P BN A 7 5]
{

P1SEL &= ~BIT2;
PISEL2 |= BIT2;

P1SEL &= ~BITé6;
P1SEL2 &= ~BIT6;

b

TAOCTL = TASSEL 3+MC 2; /l TACLK, cont mode
TAOCCTL1 =CM_3+CCIS_2+CAP; // Pos&Neg,GND,Cap
IE1 |= WDTIE,; // enable WDT interrupt

WDTCTL = WDTPW+WDTTMSEL+WDTSSEL+WDTIS1+WDTISO;
1178 T A D9 % I8 08 L B 809 ACLK, 64 70450 (TTRRD
TAOCTL |= TACLR; // Clear Timer A TAR
__bis SR register(LPM3_bits+GIE); // Wait for WDT interrupt
TAOCCTLI *= CCISO; /I NOABNIE — A AR S = 1 T Bk AR
counts[i] = TAOCCRI1; /IR BRI RCO HE AR IR 3L
WDTCTL = WDTPW + WDTHOLD; // Stop watchdog timer
b
b

void Touch Update(unsigned int average)  //2&{E 58T
{

unsigned int temp,1;

unsigned int Count Baseline temp[2];

for(i=0;1<2;i++)

{



for(temp=0;temp<average;temp++)

{
Touch_Init();
Count Baseline temp[i] = counts[i];
Count_Baseline[i] = Count Baseline[i]/2 + Count Baseline temp[i]/2;

}

}
}

void Touch Anys(void) I8 Fhd, TS E R
{
int tempCnt[2],detal,temp,1;
for(i=0;1<2;i++)
{
Touch Init();
tempCnt[i] = counts[i];
if(tempCnt[i]) /1R A5 R
{
detal = tempCnt[i] - Count Baseline[i]; //detal iC.31Z X F F{E 1) 2
if( detal >=0) //detal KT 0
{
if(detal <= threshold][i]) //detal ZNT-TTRR B BT 1B 2 E
{
Count_Baseline[i] = Count Baseline[i] + detal/2;
TouchFlag[i] = 0;
b
else if (detal > threshold[i]) //detal KTTTPR BEALFR AR
TouchFlag[i] = 1;
b
else if( detal <0) //detal /T 0
{
temp = -detal;
detal = temp;
if(detal <= threshold][1])
{
Count Baseline[i] = Count Baseline[i] - detal/2;
TouchFlag|[i] = 0;
b
else if (detal > threshold[i])
TouchFlag[i] = 1;



}
b
b
}

void main(void)

{

// Initialize System Clocks
WDTCTL = WDTPW + WDTHOLD;

// Stop watchdog timer

BCSCTL1 = CALBC1 IMHZ; // Set DCO to 1, 8, 12 or 16MHz

DCOCTL = CALDCO_1MHZ;

BCSCTL2 |= DIVS 2; /I divide SMCLK by 4 for 250khz UCLK =
250K

BCSCTL3 |= LFXTI1S 2; //LFXT1=VLO  ACLK=LFO=12K

Osc_pin();

Touch_Init();
Count_Baseline[0] = counts[0];
Count_Baseline[1] = counts[1];
Touch_Update(5);
while(1)
{
Touch Anys();
LED Test();
}
b

#pragma vector=WDT VECTOR
__interrupt void watchdog_timer(void)

~—

__bic_SR register on_exit(LPM3 _bits);
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