
 1  #include "Functions.h"

 2  

 3  int main(void)

 4  {

 5      // define variables

 6      int N_step, N_delay, flag, N, sum, k;

 7      unsigned long V, V1, V2;

 8  

 9      // ADC&DAC setting

10      ADCpoweron(20000);  // power on ADC

11      REFCON = 0x01;  // internal 2.5V reference

12      DAC0CON = 0x12; // AGND-ARef range 0x12 2.5V

13      ADCCP = 0x00;   // conversion on ADC0

14      ADCCON = 0x6E4; // continuous conversion

15  

16      // IO setting

17      GP1CON = 0x00000000;    // IO initialization

18      GP1DAT = 0xFF000000;    // set P1.n as digital output

19      GP0CON = 0x00000000;    // IO initialization

20      GP0DAT = 0x00000000;    // set P0.n as digital input

21  

22      // locking parameters initialization

23      N_step = 5; //  step size

24      N_delay = 500; // wait for certain time

25      flag = 1; // indicator for searching direction

26      N = 100; // accumulation number for each locking step

27      V1 = DATtoADC(0); // initialize the voltage of first step

28  

29      // main loop for the locking

30      while(1){

31          Sweep();

32          // switch between sweep mode and locking mode;

33          // note that the sweep mode is just for the convenience of experiment;

34          // for locking the phase, it is not needed.

35          Write_Digital(0,1); // Output a high level digital output on pin P1.0 for indicating in the locking

mode.

36  

37          V = V + flag * DATtoADC(N_step); // calculate the voltage for next step

38          V = Bound(V); // limit the range of V

39          DAC0DAT = V; // output voltage on DAC0

40          Delay(N_delay); //wait for a certain time for the response of PZT

41  

42          sum = 0; // initialization

43          for(k = 1; k <= N; k++){

44              while(!ADCSTA){}    // wait for end of ADC conversion

45              sum += ADCtoDAT(ADCDAT); // read voltage from ADC0

46          }

47          V2 = DATtoADC(sum/N);   // calculate average value for the voltage of second step

48  

49          if(V2 < V1) flag = -1 * flag; // change maximum searching direction if V2 < V1

50  

51          V1 = V2; // update the voltage of first step

52      }

53  }



  1  #include<aduc7020.h>

  2  

  3  // declaration of functions

  4  void ADCpoweron(int);

  5  void Delay(int);

  6  int Read_Digital(int n);

  7  void Write_Digital(int n, int state);

  8  int ADCtoDAT(unsigned long ADC);

  9  unsigned long DATtoADC(int DAT);

 10  unsigned long Bound(unsigned long N);

 11  void Sweep(void);

 12  void Max_Min(unsigned long *y_max, unsigned long *y_min);

 13  

 14  // flag for sweeping direction

 15  struct bs

 16  {

 17      unsigned c0:1;

 18      unsigned c1:1;

 19      unsigned c2:1;

 20      unsigned c3:1;

 21      unsigned c4:1;

 22      unsigned c5:1;

 23      unsigned c6:1;

 24      unsigned c7:1;

 25  };

 26  struct bs flag = {0,0,0,0,0,0,0,0};

 27  

 28  // read digital value from the pin P0.n

 29  int Read_Digital(int n)

 30  {

 31      return ((GP0DAT&0x000000FF) >> n) & 0x1;

 32  }

 33  

 34  // write digital value to the pin P1.n

 35  void Write_Digital(int n, int state)

 36  {

 37      if(state == 1)

 38          GP1DAT = (0x00000001<<(n+16))|GP1DAT;

 39      else

 40          GP1DAT = ~((0x00000001<<(n+16))|(~GP1DAT));

 41  }

 42  

 43  // wait for ADC to be fully powered on

 44  void ADCpoweron(int time)

 45  {

 46      ADCCON = 0x620; // power-on the ADC

 47      while (time >= 0)   time--;

 48  }

 49  

 50  // convert ADC/DAC format to integer format

 51  int ADCtoDAT(unsigned long ADC)

 52  {

 53      return (ADC&0xFFF0000)>>16;

 54  }

 55  

 56  // convert integer format to ADC/DAC format

 57  unsigned long DATtoADC(int DAT)

 58  {

 59      unsigned long ADC;

 60      ADC = DAT;

 61      return ADC<<16;

 62  }

 63  

 64  //  full scanning for finding the max and min value

 65  void Max_Min(unsigned long *y_max, unsigned long *y_min)

 66  {



 67      int i;

 68      unsigned long V, Ymax, Ymin;

 69  

 70      Ymax = 0;

 71      Ymin = 0xFFF0000;

 72      V = 0;

 73  

 74      if(flag.c0 == 0){   // make a ramp sweeping

 75          for(i = 10; i <= 4080; i += 10){

 76              DAC0DAT = DATtoADC(i);

 77              Delay(100);  // wait for PZT

 78              V = ADCDAT;

 79              if(V > Ymax) Ymax = V;

 80              if(V < Ymin) Ymin=V;

 81          }

 82      }

 83      else {

 84          for(i = 4080; i >= 10; i -= 10){

 85              DAC0DAT = DATtoADC(i);

 86              Delay(100);  // wait for PZT

 87              V = ADCDAT;

 88              if(V > Ymax) Ymax = V;

 89              if(V < Ymin) Ymin = V;

 90          }

 91      }

 92  flag.c0++;

 93  *y_max = Ymax;

 94  *y_min = Ymin;

 95  }

 96  

 97  // sweeping mode

 98  void Sweep(void)

 99  {

100      unsigned long y_max, y_min;

101      if(Read_Digital(3) == 0){ // read digital value from pin P0.3

102          while(Read_Digital(3) == 0){

103              Write_Digital(0,0); //write a low level digital value on pin P1.0 for indicating in the

sweeping mode.

104              Max_Min(&y_max, &y_min);

105          }

106      }

107  }

108  

109  // wait for a certain time

110  void Delay(int cnt)

111  {

112      while(cnt>0) cnt--;

113  }

114  

115  // Bound the output value of DAC

116  // when V reaches the limit of DAC range, it will be shifted to the center

117  unsigned long Bound(unsigned long V)

118  {

119    if (V > 0xFCE0000 || V < 0x320000)

120          return 0x8000000;

121      else

122          return V;

123  }


