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3. Demo
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/*****k**k*******k*********k**k*******k*********k******k~k**k*************************

2 * Title : LPCllxx Capacitive Touch Sensing demo program

3 * Hardware : MicroCored48 board + PCF8883 evaluation kit

4 *

5 * 1. Use Systick timer to generate a 10 msec timer tick (interrupt driven).
6 * 2. Capacitive sense plate is connected to P1.0 = ADl input

7 * 3. Every 10 msec: use ADC to read the capacitive sense input

8 * 4. P3.3 = ON/OFF LED used to indicate press and release condition

9 * 5. P3.2 = toggle LED is used to indicate a new press condition

10
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***/

11 #include <LPCllxx.h> // LPCllxx definitions

12

13 static char k press = 0;

14 static int average = 0;

15

16 static short ADC ReadCHI1 (void) // read ADC channel ADI
17 {

18 LPC_IOCON->R PIO1l 0 = 2; // set sensor line as ADl input
19 LPC ADC->CR = 2 | // SEL = 2, select channel 1 on ADC

20 (3 << 8) | // ADC_CLK = Fpclk / CLKDIV = 4 MHz

21 (1 << 24); // start conversion
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22
23 while (! (LPC_ADC->DR[1] & 0x80000000)) ; // wait until end of ADl conversion
24

25 LPC_IOCON->R PIOl 0 = 0x81; // sensor line is output high

26 LPC_ADC->CR &= OxF8FFFFFF; // stop ADC

27 return (LPC ADC->DR[1] >> 6) & Ox3FF; // return A/D conversion value
28 }

29

30 void SysTick Handler (void) // SysTick Timer ISR every 10 msec

31 {

32 static char debounce = 0;

33 statie char avgindex = 0;

34 char result = 0;

35 short reading;

36 reading = ADC ReadCH1l(); // read ADl = Cap sense input
37

38 if (reading > average + (average >> 4)) // above (average + 6% of average)?
39 {

40 if (debounce == 4) // debounce, 4 triggers for press
41 |

42 k_press = 1; // reached max, indicate pressed

43 result = 1; // set result for return value

44 }

45 else

46 debounce ++; // still going toward max

47 }

48 else if (reading < average + (average >> 5)) // below (average + 3% of average) ?
49 {

50 if (debounce == 0)

51 {

52 k_press = 0; // reached min, indicate release
53 result = 0; // clear result for return value
54 }

55 else

56 debounce --; // going toward min

57 }

58

59 if (result == 0 && debounce == 0) // recalculate average
60 {

61 if (++avgindex == 8) // average index delay
62 |

63 average = (reading + (15 * average)) / 16;

64 avgindex = 0;
65 }
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66 }
67 }
68
69 int main (void)
70 {
71 statie char toggle = 0;
72 static char ledon = 0;
73 short i;
74
75 SystemInit () ;
76 LPC_GPIO1->DIR |= (1<<0); // P1.0 connected to cap sense plate
77 LPC_GPIO3->DIR |= (1<<2); // P3.2 = toggle LED
78 LPC _GPIO3->DIR |= (1<<3); // P3.3 = ON/OFF LED
79
80 LPC SYSCON->PDRUNCFG &= ~(1<<4); // disable pd bit to the ADC block
81 LPC SYSCON->SYSAHBCLKCTRL |= (1<<13); // enable AHB clock to the ADC
82

83 for (i=0; i<200; i++) // warm up, establish average
84 {

85 average = (32 + ADC ReadCH1l () + (15 * average)) / 16;
86 1}

87 SysTick Config(SystemCoreClock/100); // generate interrupt each 10 ms
88

89 while (1)

90 {

91 _wfi(); // go to sleep

92

93 if (k _press) // key pressed ?

94 {

95 LPC GPIO3->DATA &= ~(1<<3); // P3.3 low = LED ON

96 if (!toggle)

97 {

98 toggle = 1;

99 if (!ledon)

100 {

101 ledon = 1;

102 LPC _GPIO3->DATA &= ~(1<<2); // P3.2 low = LED ON
103 }

104 else

105 {

106 ledon = 0;

107 LPC_GPIO3->DATA |= (1<<2); // P3.2 high = LED OFF
108 }

109 }
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110 }
111 else // key released
112 {
113 LPC_GPIO3->DATA |= (1<<3); // P3.3 high = LED OFF

114 if (toggle)
115 {

116 toggle = 0;
117
118
119

}
}
}
120 }
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