/******************************************************************
 *                                                                *
 *  ThermoCouple.h                                                *
 *                                                                *
 *  Library for temperature measurement using Parallax DS2760     *
 *  Thermocouple Kit for 1-Wire bus                               *
 *                                                                *
 *  Created:                                                      *
 *     101206/M-E Nygårds (based on code presented by "rePete"    *
 *                         in Arduino Forum 07.04.2009)           *
 *  Revised:                                                      *
 *                                                                *
 ******************************************************************/

#ifndef ThermoCouple_h
#define ThermoCouple_h

// OneWire commands
   #ifndef SKIP
      #define SKIP   0xCC   // Skip net address (single slave!)
   #endif
   #define READDATA
 0x69   // Read data at memory address

// Register addresses
   #define TEMP_REG_MSB  0x18
// Temperature Register MSB
   #define CURR_REG_MSB  0x0E
// Current Register MSB

#include <inttypes.h>
#include <OneWire.h>

class ThermoCouple
{
   public:
    ThermoCouple(OneWire*);
    void  begin(void);
    float getTcTemp(void);

   private:
    OneWire* _wire;

// Coefficients of polynomials for measurement conversions
    double b[10];
    double c[10];
};
#endif


/******************************************************************
 *                                                                *
 *  ThermoCouple.cpp                                              *
 *                                                                *
 *  Library for temperature measurement using Parallax DS2760     *
 *  Thermocouple Kit for 1-Wire bus                               *
 *                                                                *
 *  Created:                                                      *
 *     101206/M-E Nygårds (based on code presented by "rePete"    *
 *                         in Arduino Forum 07.04.2009)           *
 *  Revised:                                                      *
 *                                                                *
 ******************************************************************/

#include <WProgram.h>
#include <ThermoCouple.h>

ThermoCouple::ThermoCouple(OneWire* oneWire)
{
  _wire = oneWire;
}

void  ThermoCouple::begin(void)
{
// Initialise coefficients of polynomial for converting cold
// junction measurement into compensation voltage
   b[0] = -0.176004136860E-01;
   b[1] =  0.389212049750E-01;
   b[2] =  0.185587700320E-04;
   b[3] = -0.994575928740E-07;
   b[4] =  0.318409457190E-09;
   b[5] = -0.560728448890E-12;
   b[6] =  0.560750590590E-15;
   b[7] = -0.320207200030E-18;
   b[8] =  0.971511471520E-22;
   b[9] = -0.121047212750E-25;

// Initialise coefficients of polynomial for converting
// compensated voltage into centigrades
   c[0] =  0.0;
   c[1] =  2.508355E+1;
   c[2] =  7.860106E-2;
   c[3] = -2.503131E-1;
   c[4] =  8.315270E-2;
   c[5] = -1.228034E-2;
   c[6] =  9.804036E-4;
   c[7] = -4.413030E-5;
   c[8] =  1.057734E-6;
   c[9] = -1.052755E-8;
} 

float ThermoCouple::getTcTemp(void)
{
// Constants used in computation of compensation voltage
   #define A0_Tc  0.118597600000
   #define A1_Tc -0.118343200000E-3
   #define A2_Tc  0.126968600000E+3

    float cj, tcv_float;
    double cj_volt, tc_volt, tC;
    double cjpow, tcpow, dcj;
    unsigned char lb,ub;
    int j;

 // read the cold junction register
    _wire->reset();
    _wire->write(SKIP);         // Skip net address - single slave
    _wire->write(READDATA);
    _wire->write(TEMP_REG_MSB); // Temperature Register MSB
    cj = _wire->read();         // Get cold junction measurement

 // convert to compensation voltage in mV
    cj_volt = b[0];
    cjpow = 1;
    for (j=1; j<10; j++) { 
       cjpow = cjpow*cj; 
       cj_volt += b[j]*cjpow;
    }
    dcj = double(cj) - A2_Tc;
    cj_volt += A0_Tc*exp(A1_Tc*dcj*dcj);

 // read current temperature register    
    _wire->reset();
    _wire->write(SKIP);
    _wire->write(READDATA);
    _wire->write(CURR_REG_MSB); // Current Register MSB
    ub=_wire->read();           // Get MSB 
    lb=_wire->read();           // Get LSB 
    tcv_float = word(ub,lb) >> 3;

 // convert from 15.625 uV units to mV 
    tcv_float = tcv_float*0.015625;

 // add compensation voltage
    tc_volt = double(tcv_float) + cj_volt;

 // convert from voltage to degrees Celsius
    tC = c[0];
    tcpow = 1;
    for (j=1; j<10; j++) { 
       tcpow = tcpow*tc_volt; 
       tC += c[j]*tcpow;
    }

    return(float(tC));
} 


