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APPENDIX B. FINAL PCB LAYOUT



APPENDIX C. CREATED SOFTWARE

#include <SD.h>

#include <SPIl.h>

#include <Process.h>

/I Outputs

const int Vtune = 13; // Tuning voltage for the VCSEL's emission

wavelength. Pin 13 cause f = 62 kHz.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

const int enable_AC = 22; // Signal to enable AC modulation of the
VCSEL

const int enable DUT = 23;

const int filter DUT = 24;

const int enable_ HCN = 25;

const int filter HCN = 26;

const int enable 5V = 27;

const int enable_33V = 28;

const int filter GEN = 29;

/lInputs

const int temp_VCSEL = AO; // temperature signal of VCSEL

const int signal DUT = A1; // Acquisition signal from DUT

const int signal_HCN = A2; // Acquisition signal from HCN cell

const int signal_VCSEL = A3; // Acquisition signal from emitted

VCSEL power

/I Variables

float temp = O;

float Vetrl = 0; // Vctrl = 18V - Vtune
float DUT = 0;

float HCN = O0;

float VCSEL = 0;

int mode = O;

float wavelength = 1555.3; // Example
struct wavelengths {

calibrate function.
float wave;

of possible wavelength.

/I A struct is populated by the HCN

/I The wavelengths are already set in

accordance with the HCN cell datasheet.

int vctrl;

h



41

42

43

a4

45

46

a7

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

7

iy

72

73

74

75

76

7

78

79

80

81

82

83

84

85

86

Vo
VO
VO

int

int

VO

VO

id HCN_calibration();
id DUT_sweep();
id DUT_specific();

wavelength_num = 27; // Number of wavelengths in accordance to

the numeration of the HCN reference cell.
wavelengths registry[255]; // Array with the structure of

wavelengths & control voltage.

signals_HCN[255]; // Array with the values of the signals in

HCN in order to compare with surrounding values.

id setup() {

TCCROB = TCCROB & B11111000 | B00000001; // Pin 13 olverclocked to
deliver 62 kHz of frequency.

pinMode(Vtune, OUTPUT);
pinMode(enable_AC, OUTPUT);
pinMode(enable_DUT, OUTPUT);
pinMode (filter_DUT, OUTPUT);

pinMode(enable_ HCN, OUTPUT);

pinMode (filter_ HCN, OUTPUT);
pinMode(enable_5V, OUTPUT);
pinMode(enable_33V, OUTPUT);
pinMode (filter_ GEN, OUTPUT);

pinMode(temp_VCSEL, INPUT);
pinMode(signal_DUT, INPUT);
pinMode(signal_ HCN, INPUT);
pinMode(signal_VCSEL, INPUT);

id loop() {
digitalWrite(enable_AC, HIGH);
components.
digitalWrite(enable_DUT, LOW);
digitalWrite(filter_DUT, HIGH);
digitalWrite(enable_ HCN, LOW);
digitalWrite (filter_HCN, HIGH);
digitalWrite(enable_5V, LOW);
digitalWrite(enable_33V, LOW);
digitalWrite (filter_GEN, HIGH);
if (mode = 1) {
HCN__calibration();
}

if (mode = 2) {
DUT_sweep();

/I First we activate

/I Active low.
/I Active high.
/I Active low.
/I Active high.
/I Active low.
/I Active low.
/I Active high.

all



87 }

88 if (mode = 3) {
89 DUT_specific();
90 }

| }

92
93| void HCN_calibration() {
94
95 File HCNdata = SD.open("HCNdata.txt", FILE_WRITE);

% HCNdata.println("Timestamp,VCSEL temperature,Tuning value,HCN
Signal,VCSEL emission signal");

97
98 for (int i = 255; i > 0; i--) { /I Loop to go from Vtune = 18V
, to Vtune = 0V.

99

100 analogWrite(Vtune, i); /I Setting value of Vtune.

101 delay(6); /I Wait é6ms = 5Tau +
acquisition time.

102 HCNdata.print(timeStamp()); /I Timestamp.

103 HCNdata.print(",");

104 temp = analogRead(temp_VCSEL); /I Read temperature of the
VCSEL.

105 HCNdata.print(temp);

106 HCNdata.print(",");

107 HCNdata.print(i);

108 HCNdata.print(",");

109 HCN = analogRead(signal_HCN); /I Read value of the HCN
signal.

110 HCNdata.print(HCN);

111 HCNdata.printin(",");

112

113 /I Populating the structure.

114

115 signals_HCNJ[i] = HCN; // Saving the value in the array.

116

117 /I Analysing a raise in the signal to higher than 0.1V.

118 if (HCN > 5) { //| Then we assume there will be an absorption
line.

119

120 registry[wavelength_num].vctrl = i; // Assigning the control

voltage to the specific wavelength.

121 }

122 }

123

124 HCNdata.close();

125

126 for (int i = 0; i < 256; i++) { delay(2); } // We come back to the

initial value for Vtune.
127
18| }

129
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void DUT_sweep() {

File DUTSweepData = SD.open("DUTSweepData.txt", FILE_WRITE);
DUTSweepData.printin("Timestamp,VCSEL temperature,Tuning value,DUT
signal, VCSEL signal");

for (int i = 255; i > 0; i--) { /I Loop to go from Vtune = 18V
, to Vtune = 0V.

analogWrite(Vtune, i); /I Setting value of Vtune.

delay(6); /I Wait 6ms = 5Tau +
acquisition time.

DUTSweepData.print(timeStamp()); // Timestamp.

DUTSweepData.print(",");

temp = analogRead(temp_VCSEL); /I Read temperature of the
VCSEL.

DUTSweepData.print(temp);

DUTSweepData.print(",");

DUTSweepData.print(i);

DUTSweepData.print(",");

DUT = analogRead(signal_DUT); /I Read value of the DUT
signal.

DUTSweepData.print(DUT);

DUTSweepData.printin(*,");

VCSEL = analogRead(signal_VCSEL); // Read value of the VCSEL
emitted power (recorded by the PD).

DUTSweepData.print(VCSEL);

DUTSweepData.printin(",");

DUTSweepData.close();
for (int i = 0; i < 256; i++) { delay(2); } // We come back to the
initial value for Vtune.

void DUT_specific() {

int j = 0;
int voltage = O;

while (] < 27) {
if (wavelength = registry[j].wave) {
voltage = registry[j].vctrl; // Voltage value tuned to the
specific wavelength.

j = 27; Il Leaving the loop.

} else {
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174

175

176

177
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194

195

19

o

197

198

200

201

202

203

204

205

206

207

208
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210

211

jt++;

File DUTSpecificData = SD.open("DUTSpecificData.txt", FILE_ WRITE);
DUTSpecificData.printIn("Timestamp,VCSEL temperature,Tuning value,

DUT signal,");
analogWrite(Vtune, voltage); /I Wavelength tuned.
delay(6);

DUTSpecificData.print(timeStamp()); // Timestamp.

DUTSpecificData.print(",");

temp = analogRead(temp_VCSEL); /I Read temperature of the
VCSEL.

DUTSpecificData.print(temp);

DUTSpecificData.print(",");

DUTSpecificData.print(voltage);

DUTSpecificData.print(",");

DUT = analogRead(signal_DUT); /I Read value of the DUT
signal.

DUTSpecificData.print(DUT);

DUTSpecificData.println(",");

String timeStamp() { // Function to get a timestamp.

String result;

Process time;
time.begin("date");
time.addParameter("+%D-%T");
time.run();

while (time.available() > 0) {
char ¢ = time.read();
if (c !'= "\n") {
result += c;
}
}

return result;



