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/* 

;***************************************************************** 

;* File  : TaMikro.c 

;* Title  : Pemrograman uC (ADC, UART, Motor PWM) 

;* Version : 1.00 

;* Date  : 1 Jun 2010 

;* Target : ATMega8535 

;* Author : (c) 2010 - Septi 

;* Program : Sistem Kendali Meriam 

;***************************************************************** 

;* DESCRIPTION 

;*  Aplikasi :   - Komunikasi dengan PC via Rs232 in 9600 bps 

;*   - Baca Data Input ADC 

;*   - Aktifkan PWM Motor to L298 

;****************************************************************************** 

*/ 

 

#include <avr/io.h> 

#include <avr/interrupt.h>  

#include <compat/deprecated.h> 

 

#define _NOP() do { __asm__ __volatile__ ("nop"); } while (0) 

 

// Prescaler : 

#define kPrescaler 0x02      // Prescaler = 8 

#define kTime100    230     // *100 = 60Hz 

 

// Baud Rate definition (U2X = 0) : 

#define kUbrr 0x47      // 0x47 = 71 = 9600 bps 

 

// -------------------------------------------------------------------------------------------------------------------- 

#define ADC_REF 0x00     // ADC ARef, Right Data 

#define kHH 0x10     // Header 

#define kTT 0x03     // Tail 

#define kMaxTx 16     // Data Tx : uC to PC 

#define kMaxRx 8     // Data Rx : PC to uC 

#define kMaxAdc 4     // Data ADC 

 

#define kDeadZone 3     // Dead Zone untuk Transisi  

unsigned char kPwmAz=50;    // Default Pwm Az = 50% 

unsigned char kPwmEl=50;    // Default Pwm El = 50% 

unsigned char kAkurasiAz=15;    // Akurasi Steady State Az 

unsigned char kAkurasiEl=15;    // Akurasi Steady State El 

 

unsigned char cDataTx = 'A'; 

unsigned char cDataRx = 'A'; 

 

unsigned char iAdcNo = 0; 

unsigned char cAdcH = 0; 

unsigned char cAdcL = 0; 

 

unsigned char iCountRx = 0; 

unsigned char iCountTx = 0; 

unsigned char iTxNo; 

unsigned char iRxNo = 0; 

unsigned char cByteTx[kMaxTx]; 

unsigned char cByteRx[kMaxRx]; 
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unsigned char bPcOk = 0x00; 

unsigned char cPortC = 0x00; 

unsigned char cPortB = 0x00; 

 

unsigned int iTimePwm = 0; 

unsigned int iTimeAz = 512; 

unsigned int iTimeEl = 512; 

 

unsigned int iSensor[kMaxAdc];    // Sensor ADC di Port A 

unsigned int iPcInAz;     // Data dari PC - Azimuth 

unsigned int iPcInEl;     // Data dari PC - Elevasi 

unsigned int iDeltaAz = 0; 

unsigned int iDeltaEl = 0; 

 

unsigned char cTimePwm = 0; 

unsigned char cTimeAz = 0; 

unsigned char cTimeEl = 0; 

unsigned char cTimeTx = 0; 

unsigned char cStatusAz = 0x00; 

unsigned char cStatusEl = 0x00; 

 

 

//===================================================================== 

// ROUTINES 

//===================================================================== 

 

// Routine : Timer 1 Overflow Vector INTERRUPT 

INTERRUPT (TIMER1_OVF_vect) 

{ 

 TCNT1 = -kTime100; 

 cTimePwm++; 

 if (cTimePwm >= 100) 

 { 

  cTimePwm = 0x00; 

  cTimeTx++; 

 } 

 

 if (cTimeAz>cTimePwm) 

 { cPortC |= 0x04; }      // C2 Pwm 

 else  

 { cPortC &= 0xFB; }      // C2 Low 

 

 if (cTimeEl>cTimePwm) 

 { cPortC |= 0x80; }      // C7 Pwm 

 else  

 { cPortC &= 0x7F; }      // C7 Low 

 

 PORTC = cPortC; 

} 

 

 

 

// Fungsi : Inisialisasi Hardware 

//--------------------------------------------------------------------------------------------------------------------- 

void PInitHW(void) 

{ 
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 // Port : A, B, C, D 

 DDRA = 0x00;    // All PortA sebagai INPUT 

 PORTA = 0x00;     // Port A : Konfigurasi High Impedance 

 _NOP(); 

 

 DDRB = 0x00;    // All Port B sebagai INPUT 

 PORTB = 0xFF;    // Port B : Konfigurasi Pull up 

 _NOP(); 

 

 DDRC = 0xFF;     // All Port C sebagai OUTPUT 

 PORTC = 0x00;     // Port C : Konfigurasi High Impedance 

 _NOP(); 

 

// DDRD = (DDRD & 0x0F) | 0xC0; // All Port D sebagai INPUT 5-6, OUTPUT 7-8 

// PORTD = PORTD & 0x0F;  // Port D : Konfigurasi High Impedance 5-8 

// _NOP(); 

 

 TCCR1A = 0x00; 

 TCCR1B = kPrescaler;   // See Prescaler definition 

 TCNT1H = 0x00; 

 TCNT1L = 0x00; 

 ICR1H = 0x00; 

 ICR1L = 0x00; 

 OCR1AH = 0x00; 

 OCR1AL = 0x00; 

 OCR1BH = 0x00; 

 OCR1BL = 0x00; 

 

 ASSR = 0x00; 

 TCCR2 = 0x07; 

 TCNT2 = 0x00; 

 OCR2 = 0x00; 

 

// External Interrupt(s) initialization 

 MCUCR = 0x00;   

 MCUCSR = 0x00; 

 TIMSK = 0x04;    // Timer(s)/Counter(s) Overflow Interrupt(s) 

 

// Ready : ADC (Analog to Digital Converter) 

 ACSR = 0x80;    // Analog Comparator initialization 

 ADMUX = ADC_REF; 

 ADCSRA = 0x83;   // ADC Enabled, DivFactor = 64 

 SFIOR = 0xEF; 

 

// USART Initialization : 4800,n,8,1 

 UCSRA = 0x00;   // U2X=0 : Baud rate divider (ASync Only)  

 UCSRB = 0x18;   // Tx + Rx : ON 

 UCSRC = 0x86;   // Write, Asynchronous, No Parity, Stop bit = 1, 8bit 

 UBRRH = 0x00;   // Ready for Writing UBRR 

 UBRRL = kUbrr;   // See Constant Definition 

} 

void PInitData(void) 

{ 

 iTxNo = 0; 

 iAdcNo = 0; 

 cByteTx[0] = 0x10; 

 cByteTx[1] = 'A'; 
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 cByteTx[2] = 1; 

 cByteTx[3] = 'C'; 

 cByteTx[4] = 1; 

 cByteTx[5] = 'E'; 

 cByteTx[6] = 'F'; 

 cByteTx[7] = 0x3; 

 

 iSensor[0] = 512; 

 iSensor[1] = 512; 

 iSensor[2] = 512; 

 iSensor[3] = 512; 

 

 iPcInAz = 512; 

 iPcInEl = 512; 

} 

 

// Fungsi : Kirim Data ke PC 

//--------------------------------------------------------------------------------------------------------------------- 

void PDataTx(void) 

{ 

 if (UCSRA & (1<<UDRE))   // Menunggu buffer Tx kosong 

 { 

  cDataTx = cByteTx[iTxNo];  // Serial Tx : char by char 

  UDR = cDataTx;    // Isi Buffer TX 

  iTxNo++; 

 } 

} 

// Fungsi : Terima Data dari PC 

//--------------------------------------------------------------------------------------------------------------------- 

void PDataRx(void) 

{ 

 cDataRx = UDR;     // Baca Buffer RX 

 cByteRx[iRxNo] = cDataRx;   // Serial Rx : char by char 

 iRxNo++;     // Query : Ascending 

 if (iRxNo == 0x01)    // Data Rx : Check Header 

 { 

  if (cDataRx != 0x10) iRxNo--; 

 } 

 else if (iRxNo >= 8)    // Data Rx : Check Tail 

 { 

         if (cDataRx == 0x03)    // Tail Accepted 

         { 

  if (cByteRx[1] == 0x05)   // Ack : Data Konfigurasi 

  { 

          kAkurasiAz = cByteRx[2];  // Akurasi Az 

          kAkurasiEl = cByteRx[3];  // Akurasi El 

          kPwmAz = cByteRx[4];  // Pwm Speed Az 

          kPwmEl = cByteRx[5];  // Pwm Speed El 

  } 

       else      // Ack : Data Reference 

       { 

  iPcInAz = (cByteRx[2] << 8) | cByteRx[3];    

  iPcInEl = (cByteRx[4] << 8) | cByteRx[5];    

        } 

         } 

 iRxNo = 0x00;     // Data Rx : Start  

 iCountRx++; 
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         } 

} 

 

 

// Azimuth : Motor Pwm + L/R 

void PSetMotorAz(void) 

{ 

 if (iTimeAz < iSensor[0])     // Left ? 

 { 

  iDeltaAz = iSensor[0] - iTimeAz; 

  if (iDeltaAz < (kAkurasiAz+kDeadZone))  // Move to Stop 

  {  

   if (iDeltaAz < kAkurasiAz) 

   { 

    cStatusAz = 0x00;  // Stop 

   } 

   else if (!cStatusAz)   // Dead zone 

   { 

    cStatusAz = 0x01;  // Left 

   } 

  } 

  else  

  { 

   cStatusAz = 0x01;   // Left 

  } 

 } 

 else           

      

 { 

  iDeltaAz = iTimeAz - iSensor[0]; 

  if (iDeltaAz < (kAkurasiAz+kDeadZone))  // Move to Stop 

  {  

   if (iDeltaAz < kAkurasiAz) 

   { 

    cStatusAz = 0x00;  // Stop 

   } 

   else if (!cStatusAz)   // Dead zone 

   { 

    cStatusAz = 0x02;  // Right 

   } 

  } 

  else  

  { 

   cStatusAz = 0x02;   // Right 

  } 

 } 

 

 if (cStatusAz==0x01)     // Left 

 { 

  cTimeAz = kPwmAz;    // Pwm : 35% 

  cPortC |= 0x01;     // C0 High 

  cPortC &= 0xFD;     // C1 Low 

 } 

 else if (cStatusAz==0x02)     // Right 

 { 

  cTimeAz = kPwmAz;    // Pwm : 35% 

  cPortC &= 0xFE;     // C0 Low 
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  cPortC |= 0x02;     // C1 High 

 } 

 else       // Stop 

 { 

  cPortC &= 0xFB;     // C2 Low 

  cPortC |= 0x03;     // C0+C1 High 

  cTimeAz = 0x00; 

 } 

} 

 

// Elevasi : Motor Pwm + L/R 

void PSetMotorEl(void) 

{ 

// cStatusEl = 0x00; 

//  Elevasi : Dn or Up 

 if (iTimeEl < iSensor[1])     // Dn ? 

 { 

  iDeltaEl = iSensor[1] - iTimeEl; 

  if (iDeltaEl < (kAkurasiEl+kDeadZone))  // Move to Stop 

  {  

   if (iDeltaEl < kAkurasiEl) 

   { 

    cStatusEl = 0x00;   // Stop 

   } 

   else if (!cStatusEl)   // Dead zone 

   { 

    cStatusEl = 0x01;   // Dn 

   } 

  } 

  else  

  { 

   cStatusEl = 0x01;    // Dn 

  } 

 } 

 else           

   

 { 

  iDeltaEl = iTimeEl - iSensor[1]; 

  if (iDeltaEl < (kAkurasiEl+kDeadZone))  // Move to Stop 

  {  

   if (iDeltaEl < kAkurasiEl) 

   { 

    cStatusEl = 0x00;   // Stop 

   } 

   else if (!cStatusEl)   // Dead zone 

   { 

    cStatusEl = 0x02;   // Up 

   } 

  } 

  else  

  { 

   cStatusEl = 0x02;    // Up 

  } 

 } 

 

 if (cStatusEl==0x01)     // Dn 

 { 
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  cTimeEl = kPwmEl;    // Pwm : 35% 

  cPortC |= 0x20;     // C5 High 

  cPortC &= 0xBF;     // C6 Low 

 } 

 else if (cStatusEl==0x02)     // Up 

 { 

  cTimeEl = kPwmEl;    // Pwm : 35% 

  cPortC &= 0xDF;     // C5 Low 

  cPortC |= 0x40;     // C6 High 

 } 

 else       // Stop 

 { 

  cPortC &= 0x7F;     // C7 Low 

  cPortC |= 0x60;     // C5+C6 High 

  cTimeEl = 0x00; 

 } 

} 

 

// LED : On + Off by PWM  

void PSetInput(void) 

{ 

 // Data Az+El : PC atau Input Potensiometer 

 if (bPcOk) 

 { 

  iTimeAz = iPcInAz; 

  iTimeEl = iPcInEl; 

 } 

 else 

 { 

  iTimeAz = iSensor[2]; 

  iTimeEl = iSensor[3]; 

 } 

} 

 

// -------------------------------------------------------------------------------------------------------------------- 

// Fungsi : Baca Data ADC di PORT A 

void PDataAdc() 

{ 

 if (ADCSRA & 0x10)   // Check bila proses konversi komplit 

 { 

  // ADC : Baca Adc channel terakhir 

  ADCSRA |= 0x10; 

  cAdcL = ADCL;     // Baca ADC Low 

  cAdcH = ADCH;     // Baca ADC High 

  iSensor[iAdcNo] = ADCW;   // Baca ADC Word 

 

  iAdcNo++; 

  if (iAdcNo >= kMaxAdc)  

  { 

   iAdcNo = 0;  // Jika pin terakhir kembali ke pin awal 

  } 

  ADMUX = iAdcNo | ADC_REF;   // Baca Pin berikutnya 

  ADCSRA |= 0x40; 

 

  if (iAdcNo == 0) 

  { 

   PSetInput(); 
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   PSetMotorAz(); 

   PSetMotorEl(); 

   PORTC = cPortC; 

  } 

 } 

} 

 

// Fungsi : LOOP Forever 

//--------------------------------------------------------------------------------------------------------------------- 

void PLooping(void) 

{ 

// PORTB = cDataC; 

 ADCSRA |= 0x40; 

 

// while(1) 

 for(;;) 

 { 

//  PORTB = PINA; 

 

  // Proses 0 : Baca Data Switch 

  cPortB = PINB; 

  if (cPortB & 0x01)    // check B0 High 

  { 

   bPcOk = 0x00;    // Data from Manual 

  } 

  else 

  { 

   bPcOk = 0x01;    // Data from PC 

  } 

 

  // Proses 1 : Baca Data ADC 

  PDataAdc();     // Baca Data ADC 

 

  // Proses 2: COMM : Kirim Data via USART if Necessary 

  if (cTimeTx > 2)     // 60/3 = 20 Hz 

//if (cTimeTx > 4)    // 60/5 = 12 Hz 

//if (cTimeTx > 5)    // 60/6 = 10 Hz 

{ 

 

  cTimeTx = 0; 

  iTxNo = 0; 

  cByteTx[0] = kHH; 

  cByteTx[1] = 0x01;    // Ack : uC to PC 

  cByteTx[2] = (iSensor[0] >> 8) & 0xFF;  // Sensor AZ : High 

  cByteTx[3] = iSensor[0] & 0xFF; 

  cByteTx[4] = (iSensor[1] >> 8) & 0xFF;  // Sensor EL : High 

  cByteTx[5] = iSensor[1] & 0xFF; 

  cByteTx[6] = (iSensor[2] >> 8) & 0xFF;  // Manual AZ : High 

  cByteTx[7] = iSensor[2] & 0xFF; 

  cByteTx[8] = (iSensor[3] >> 8) & 0xFF;  // Manual EL : High 

  cByteTx[9] = iSensor[3] & 0xFF; 

  cByteTx[10] = (iPcInAz >> 8) & 0xFF;  // Komp AZ : High 

  cByteTx[11] = iPcInAz & 0xFF; 

  cByteTx[12] = (iPcInEl >> 8) & 0xFF;  // Komp EL : High 

  cByteTx[13] = iPcInEl & 0xFF; 

  cByteTx[14] = cStatusAz | (cStatusEl << 4);  // Status : El+Az 

  cByteTx[15] = kTT; 
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  } 

 

  // Proses 3 : Tx Ready 

  if (iTxNo < kMaxTx)  

  { 

   PDataTx(); 

  } 

 

  // Proses 4: COMM : Check Comm dan Terima Data 

  if (UCSRA & (1<<RXC))    // Menunggu Rx Flag komplit 

  { 

   PDataRx();   

  } 

 } 

} 

 

 

// Fungsi : UTAMA 

//--------------------------------------------------------------------------------------------------------------------- 

int main(void) 

{ 

    PInitHW();     // Initialisasi : Hardware 

 PInitData();     // Initialisasi : Data 

 sei();      // Global Interrupt : Enabled 

 PLooping();     // Loop : FOREVER 

 return 0; 

} 
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