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Capacitance - bias voltage
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Based on the theory :
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Complementary error function as a factor
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Capacitance - Bias voltage (Type-A)

---  Correction function, fit result ---

Fit range : 10 V to 100 V
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 : 5.900 / NDF : 14 = 0.4212χ

 function, fit result --- x
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Fit range : 10 V to 50 V

 + 17.244 
x -3.976

1 ×y = 6601.034 
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data correction function  function-0.5x reverse Erf function
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Capacitance - Bias voltage (Type-A)
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Capacitance - Bias voltage (Type-B)

---  Correction function, fit result ---

Fit range : 10 V to 100 V

) ) + 724.245)17.268
x-27.798rev. Erf(  (× 

x-5.913
1 (×y = 3331.731 

 : 5.891 / NDF : 14 = 0.4212χ

 function, fit result --- x
1 --- 

Fit range : 10 V to 50 V

 + -5.560 
x -3.914

1 ×y = 5274.890 

 : 0.898 / NDF : 6 = 0.1502χ

data correction function  function-0.5x reverse Erf function
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Capacitance - Bias voltage (Type-B)

174 sets of sensors are included, file title : 190528_S…datasheet + 211130_S…datasheet

sensor ID : 1011 ~ 1159 + 1161 ~ 1185
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INTT sensor, full depletion voltage
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Paper linkMeasurements from Hamamatsu

0 10 20 30 40 50 60 70 80 90 100
Bias voltage (V)

1000

1500

2000

2500

3000

C
ap

ac
ita

nc
e 

(p
F)

Capacitance - Bias voltage (Type-A)

 function, fit result --- x
1 --- 

Fit range : 10 V to 50 V

 + 17.244 
x -3.976

1 ×y = 6601.034 

 : 0.776 / NDF : 6 = 0.1292χ

+const, fit result --- x
1 --- 

+183.344 
x -6.741

1 × 5384.902 {for x < 58.24}

 y = 933.695 {for x > 58.24}

 : 55.100 / NDF : 14 = 3.9362χ

data  + const-0.5x  function-0.5x

Capacitance - Bias voltage (Type-A)

0 10 20 30 40 50 60 70 80 90 100
Bias voltage (V)

600

800

1000

1200

1400

1600

1800

2000

2200

2400

C
ap

ac
ita

nc
e 

(p
F)

Capacitance - Bias voltage (Type-B)

 function, fit result --- x
1 --- 

Fit range : 10 V to 50 V

 + -5.560 
x -3.914

1 ×y = 5274.890 

 : 0.898 / NDF : 6 = 0.1502χ

+const, fit result --- x
1 --- 

+156.703 
x -5.614

1 × 4237.937 {for x < 61.09}

 y = 725.708 {for x > 61.09}

 : 49.351 / NDF : 15 = 3.2902χ

data  + const-0.5x  function-0.5x

Capacitance - Bias voltage (Type-B)

174 sets of sensors are included, file title : 190528_S…datasheet + 211130_S…datasheet

sensor ID : 1011 ~ 1159 + 1161 ~ 1185

http://scipp.ucsc.edu/SSD/P-type/Literature/NIMA342.pdf
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INTT CV curve type-A, 2

+const, fit result --- x
1 --- 

Fit range : 12 V to 150 V

+65.730 
x -5.215

1 × 6231.545 {for x < 57.28}

 y = 929.347 {for x > 57.28}

 : 964.726 / NDF : 24 = 40.197 2χ

INTT CV curve type-A, 2
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INTT CV curve type-B, 2

+const, fit result --- x
1 --- 

Fit range : 12 V to 150 V

+44.075 
x -5.107

1 × 4939.032 {for x < 57.82}

 y = 724.316 {for x > 57.82}

 : 551.943 / NDF : 24 = 22.998 2χ

INTT CV curve type-B, 2

INTT sensor, full depletion voltage
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INTT CV curve type-A, 1

+const, fit result --- x
1 --- 

Fit range : 12 V to 150 V

+83.383 
x -5.206

1 × 6071.952 {for x < 56.83}

 y = 928.458 {for x > 56.83}

 : 953.308 / NDF : 24 = 39.721 2χ

INTT CV curve type-A, 1
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INTT CV curve type-B, 1

+const, fit result --- x
1 --- 

Fit range : 12 V to 150 V

+67.085 
x -4.977

1 × 4723.738 {for x < 57.00}

 y = 722.021 {for x > 57.00}

 : 484.389 / NDF : 24 = 20.183 2χ

INTT CV curve type-B, 1 X 174

X 174
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INTT CV curve type-A, 0

+const, fit result --- x
1 --- 

Fit range : 12 V to 150 V

+43.436 
x -5.536

1 × 6575.878 {for x < 60.67}

 y = 929.028 {for x > 60.67}

 : 1217.254 / NDF : 24 = 50.719 2χ

INTT CV curve type-A, 0
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INTT CV curve type-B, 0

+const, fit result --- x
1 --- 

Fit range : 12 V to 150 V

+22.114 
x -5.032

1 × 5124.807 {for x < 58.39}

 y = 723.721 {for x > 58.39}

 : 617.072 / NDF : 24 = 25.711 2χ

INTT CV curve type-B, 0

40 45 50 55 60 65 70
Full depletion voltage [V]

0

10

20

30

40

50

En
try

Type-A, full depletion voltage

 0.068±Gaus Mean  : 57.205 

 0.086±Gaus Width : 0.765 

 : 13.382 / NDF : 5 = 2.676 2χ

Type-A, full depletion voltage
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Type-B, full depletion voltage

 0.071±Gaus Mean  : 57.192 

 0.055±Gaus Width : 0.779 

 : 5.474 / NDF : 6 = 0.912 2χ

Type-B, full depletion voltage

174 sets of sensors are included, file title : 190528_S…datasheet + 211130_S…datasheet

sensor ID : 1011 ~ 1159 + 1161 ~ 1185
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INTT sensor, full depletion voltage
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Type-A, full depletion voltage

 0.075±Gaus Mean  : 57.166 

 0.100±Gaus Width : 0.831 

 : 110.603 / NDF : 13 = 8.508 2χ

Type-A, full depletion voltage
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Type-B, full depletion voltage

 0.058±Gaus Mean  : 57.231 

 0.038±Gaus Width : 0.742 

 : 105.333 / NDF : 15 = 7.022 2χ

Type-B, full depletion voltage

200519_S…datasheet 200519_S…datasheet

274 sets of sensors are included, 

file title : 190528_S…datasheet (149 sets) + 211130_S…datasheet (25 sets) + 200519_S…datasheet (100 sets)


sensor ID (A & B) : 1011 ~ 1159 + 1161 ~ 1185 

1231 ~ 1330 (A) & 1223 ~ 1322 (B)
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INTT IV curve type-A, 1013INTT IV curve type-A, 1013
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INTT IV curve type-A, 1012INTT IV curve type-A, 1012

INTT sensor, leakage current
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274 sets of sensors are included, 

file title : 190528_S…datasheet (149 sets) + 211130_S…datasheet (25 sets) + 200519_S…datasheet (100 sets)


sensor ID (A & B) : 1011 ~ 1159 + 1161 ~ 1185 

1231 ~ 1330 (A) & 1223 ~ 1322 (B)
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INTT IV curve type-A, 1011INTT IV curve type-A, 1011

X 274 

0 20 40 60 80 100 120 140
Bias voltage [ V ]

0

20

40

60

80

100

120

140

C
ur

re
nt

 [n
A]

INTT IV curve type-B, 1013INTT IV curve type-B, 1013
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INTT IV curve type-B, 1012INTT IV curve type-B, 1012
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X 274 

Type A

Type B
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Type-A, leakage current at 100 V

 0.658±Gaus Mean  : 57.954 

 0.402±Gaus Width : 6.879 

 : 93.243 / NDF : 16 = 5.828 2χ

Type-A, leakage current at 100 V
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Type-B, leakage current at 100 V

 0.351±Gaus Mean  : 44.040 

 0.215±Gaus Width : 5.000 

 : 45.284 / NDF : 11 = 4.117 2χ

Type-B, leakage current at 100 V

70 nA 60 nA
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INTT sensor, leakage current
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274 sets of sensors are included, 

file title : 190528_S…datasheet (149 sets) + 211130_S…datasheet (25 sets) + 200519_S…datasheet (100 sets)


sensor ID (A & B) : 1011 ~ 1159 + 1161 ~ 1185 

1231 ~ 1330 (A) & 1223 ~ 1322 (B)
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Type-A, leakage current at 100 V

 0.658±Gaus Mean  : 57.954 

 0.402±Gaus Width : 6.879 

 : 93.243 / NDF : 16 = 5.828 2χ

Type-A, leakage current at 100 V
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Type-B, leakage current at 100 V

 0.351±Gaus Mean  : 44.040 

 0.215±Gaus Width : 5.000 

 : 45.284 / NDF : 11 = 4.117 2χ

Type-B, leakage current at 100 V

70 nA 60 nA

HC : High Current (current > cut)

“<—“ : current > 80 nA
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• The Batch-1, Batch-2 and Batch-3 sensors, 247 sets of sensors are 
included in the study.


• CV study : 


• The combined results are shown, 2 functions are introduced to 
describe the data (for the case of 174 sets)


• The 1/  + const function is fit sensor by sensor as well.


• The sensors of batch “200519_S…datasheet” have lower Vfd.


• 65 V is a safe value of depletion voltage for all sensors. 


• IV study : 

• The leakage current of all INTT sensors are checked. The leakage 

current of some sensors are a little bit higher. 

V

Summary

8



Back up


