HEADER FI LE TO BE | NCLUDED-
#i ncl ude <Ardui no. h>

#i ncl ude <Stream ng. h>

#i ncl ude <Fl ash. h>

#i ncl ude "CurveTracer. h"

CurveTracer curveTracer; // dynamic nmenory allocation is not all owed
voi d setup()

{ Serial.begin(9600);
CurveTracer(); // run constructor here

}
void | oop()
{ /1 Fill in the preferences here:

bool printCurve =1; // 0 = without curve, 1 = with curve

int averaging = 100; // 1 = no averaging (filter out 50Hz on | anp)
int stepTine_nms = 0; // for the cell capacity effect

int node =1; // 1 =run, 2 = Ucalibration, 3 =1 calibration

swi t ch( node)
{ case 1: curveTracer.trace(printCurve, averagi ng, stepTinme_ns);
br eak;
case 2: curveTracer.calibrateUreasurenent(); break
case 3: curveTracer.calibratel measurenent(); break
}
}

HEADER FILE TO BE INCLUDED-
#i ncl ude <Dac. h>
Dac dac(4, 0); // dynamic nenory allocation is not allowed

/*
SCLAR

< neasurenent direction

* * *x *x %



*/

CurveTracer:: CurveTracer():

Upi nADC(1), |pinADC(2), nmAoffsetError(0), mvstart(0), averaging(l)
{ dacQut (0); // turn BUZ10 off

}

int CurveTracer::trace(bool printCurve, int _averaging, int
st epTi me_ns)
{ const int nVstep=5;
averagi ng = _averagi ng;
int Wre_mohm = 2;
int nv=0, mA=0, mA:0, nmApeak=0, nWnext=0;
[lif(printCurve) Serial << F("\n\nnV mA miW");

for(int i=0; i<=1023; i++)
{ nmeasure(i, stepTinme_nms, nV, md);
correctForWre(Wre_ntChm nVv, ml);
i f(i==0)
{ mdoffsetError = mA; // | should be 0 at start but isn't
mvstart = nV,
mvnext = nV,
}
repairOfsetError(nv, m);
cal cPower (nV, mA, mMAN mApeak);

i f(mVv <= nWnext) // measurenent direction 80 75 70mV, reduce
amount of neasurenment data: 100, 105 instead of 100, 101, 102, 103,
104, 105 nv

{ if(printCurve) dataCut(nVv, mA, nW\;

/[ltestQut (i, nWnext); // only for test
mv/next = nV - nVstep;

}

}

[1Serial << F("\nmApeak: ") << ni\peak;
delay(1); // pause tinme to read from screen
return mhpeak;

}

void inline CurveTracer::nmeasure(int i, int stepTime_ns, int &V, int
&mMA)

{ dacQut (i);

del ay (stepTinme_ns);
measur eUnv( nV) ;
measur el MA( M) ;

}

bool inline CurveTracer::neasureUm(int &m)



{ const float aU
const float bU
i nt adcVal =0;

0.00074356; // fromcalibration
0.00074969; // fromcalibration

adcl n(adcVal , Upi nADC, averagi ng);
nv = (aU * adcval + bU) * 1000; // elinm nate of fset voltage
return true;

}

bool inline CurveTracer::neasurel mA(int &mA)

{ const float al = 0.00658427; // fromcalibration
const float bl 0.06617978; // fromcalibration
i nt adcVal =0;

adcl n(adcVal , |pi nADC, averagi ng);
mA = (al * adcval + bl) * 1000; // elimnate offset voltage
return true;

}

/*
Formula: Uw = (aU * adc + bU * 1000
Run cal i br at eUreasur enent ()
Det erm ne aU and bU:
1) Put a voltage (Ul) of about 0.1V to the solarcell + connector.
Measure Ul and read the adc val ue (=adcl).
2) Put a voltage (U2) of about 0.7V to the solarcell + connector.
Measure U2 and read the adc val ue (=adc2).
3) Use Solarcell curvetracer calibration.xls.
Cal cul ate aU and bU and add the values to the |idfunction
nmeasur eUnV() :
au = (Ul - W2)/(adcl - adc?2)
bU= U2 - aU * adc2
4) Run again and check the accuracy and linearity
*/

void inline CurveTracer::calibrateUreasurenent ()
{ int adc=0, nV=0;
dacQut (0); // BUZ10 is off
del ay(500);
i f(!'adcln(adc, Upi nADC, 32)) return;
measur eUnv( nv) ;
Serial << F("Calibration Uadc: ") << adc << " UnV: " << nV << endl;

}

/*

Formula: ImA = (al * adc + bl) * 1000

Run cal i br at el measur enent ()

Determ ne al and bl:

1) Put a current (l11) of about 0.5A to the solarcell + connector.
Measure |1 and read the adc val ue (=adcl).

2) Put a current (12) of about 5A to the solarcell + connector.
Measure |2 and read the adc val ue (=adc2).



3) Use Solarcell curvetracer calibration.xls.
Cal cul ate al and bl and add the values to the |idfunction
measur el mA() :
al = (11 - 12)/(adcl - adc2)
bl 2 - al * adc2
4) Run again and check the accuracy and linearity
*/

void inline CurveTracer::calibratel measurenent ()
{ int adc=0, mA=0;
dacQut (1023); // BUZ10 is on
del ay(500);
i f(!'adcln(adc, |pinADC, 32)) return;
measur el MA( M) ;
Serial << F("Calibration | adc: ") << adc << " ImAl " << mA << endl;

}

bool inline CurveTracer::checkAdcVval (int val)
{ if(val >= 1023)
{ //Serial << F("\nADC overflown");
return fal se;
}

return true;

}

void inline CurveTracer::dacQut(int val)
{ /lif(!dac.wite(val)) Serial << F("\nDac error ") << val;

}
void inline CurveTracer::dataQut(int nV, int mA int mMA

{ Serial << endl << nV << " " << A << " " << nW
}
void inline CurveTracer::correctForWre(int mChm int &V, int ml)
{ "W =nVv + M * nChm/ 1000;
}
void inline CurveTracer::repairCOfsetError(int &mn, int &)
{ if(mM <= mAoffsetError)

{ M =0;

mv = nVstart;

}
}
void inline CurveTracer::calcPower(int nV, int mA int &W int
&mhpeak)

{ MW= (float)mA * nmv / 1000;
i f(mMW> nmhpeak) mApeak = nW
}

bool inline CurveTracer::adcln(int &dcVal, int adcPin, int adcCount)
{ long adcVal Long = O;



for(int i=0; i<adcCount; i++)

{ int tenp = anal ogRead(adcPi n);
i f(!checkAdcVval (tenp)) return fal se;
adcVval Long += tenp;

}

adcVval Long /= adcCount;

adcval = (int)adcVal Long;

}

/*

void inline CurveTracer::testQut(int i, int nmvnew)

{ Serial << " i: " <<| << " nVnew. " << nVnew << " mAoffsetError:
<< mAdoffsetError << " nWstart: " << nVstart;

}
*/

MAIN PROGRAM FOR THE ARDUINO BOARD-

#i f ndef CURVETRACER_H
#defi ne CURVETRACER H

cl ass CurveTracer
{
public:
CurveTracer();
int trace(bool printCurve, int _adcCount, int stepTinme_ns);
void inline calibrateUreasurenent();
void inline calibratel measurenent();

private:
void inline nmeasure(int i, int stepTime_ns, int &V, int &MA);
bool inline neasureUmV(int &W);
bool inline neasurel mM(int &mA);
bool inline checkAdcVal (int adc);

i
i
i
i
bool inline adcln(int &dcVal, int adcPin, int adcCount=1);
i
i
i
i
i

void inline dacQut (int val);

void inline dataQut(int nV, int mA int mA;

void inline correctForWre(int mOhm int &mw, int md);

void inline repairOfsetError(int &, int &m);

void inline calcPower(int nV, int mA int &W int &Mpeak);
[*void inline testQut(int i, int nmvnew);*/

i nt Upi nADC, | pi nADC, mAoffsetError, nVstart, averaging;
1

#endi f






