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Full Wafer Design
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Diode IV Characteristics
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Measurements on LD and MD in different TS 
structures 
Comparison of results from very first 
measurements 
GR breaks down around 600V 
Uniform across different structures



Diode IV Characteristics
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Repeating the same measurements results in 
lower break down voltages 
How much the b-d voltage drops seems to 
depend on how high the current gets in the 
previous measurement 



Twenty Strips in Test Structure
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Single strip 
leakage current 
from DC coupled  
twenty strips 
AC coupled strips 
measured from 
bias ring 
Significantly lower 
B-D compared to 
diodes 
Lower b-d for AC 
coupled strips

DC pads

AC pads

GR

GR
BR

Punch-through



PS Sensor Measurements
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First measurements 
compared 
B-D voltage drops 20-50V 
in the next measurements 
Uniform across different 
strips 



Comparison of Strip Leakage Current 
Measurements
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Compare 
measurements from 
different structures 
with strips 
Sensor behavior is 
approximately uniform 
across different 
structures



Inter-Strip Capacitance: 
DC Coupled Twenty Strips
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5.3. Measurement Setups in Karlsruhe - The Probe Stations 65

bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
the voltage drop at the bias resistor is negligible.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.

HP 3478A

Biasing & 
Measuring current on right strip

Measuring Current on left strip

66 Chapter 5. Sensor Quality Assurance in CMS

Backplane

Keithley�6517A

I

+

-

+

-

HP�6614C/
KE�617

Ileakage

Imeas

Below
dielectric
layer

Figure 5.6: Schematics of bias resistor measurement: The sensor is biased with the Keithley 6517A.
The voltage source of the Keithley 617 is switched in series with the electro meter of the Keithley 6517A
to the DC pad. The measurement voltage of the KE617 is Umeas = 2V . For high single strip leakage
currents a correction of the measured current Imeas due to the the single strip leakage current is
necessary.

5.3.5 Coupling Capacitance Measurement (CC)

In the CMS collaboration the measurement of the coupling capacitance (CC) is done with a measure-
ment frequency of 100Hz. The coupling capacitance is directly measured between the AC and the
DC pad as shown in Figure 5.7. The use of the ISOBOX is not necessary because all pads are on
low potential. Contacting the AC pad with a micro manipulator affects the potential on the AC pad
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Figure 5.7: Schematics of coupling capacitance measurement: The sensor is biased with the Keith-
ley 6517A. The LCR is connected via two micro manipulators to the AC pad and the DC pad. The
measure frequency is 100Hz.
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bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
the voltage drop at the bias resistor is negligible.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.

Backplane

Ke 6517B

5.3. Measurement Setups in Karlsruhe - The Probe Stations 65

bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
the voltage drop at the bias resistor is negligible.

Backplane

Keithley�6517A

I

+

-

+

-

Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.

HP 3478A

Biasing & 
Measuring current on right strip

Measuring Current on left strip

66 Chapter 5. Sensor Quality Assurance in CMS

Backplane

Keithley�6517A

I

+

-

+

-

HP�6614C/
KE�617

Ileakage

Imeas

Below
dielectric
layer

Figure 5.6: Schematics of bias resistor measurement: The sensor is biased with the Keithley 6517A.
The voltage source of the Keithley 617 is switched in series with the electro meter of the Keithley 6517A
to the DC pad. The measurement voltage of the KE617 is Umeas = 2V . For high single strip leakage
currents a correction of the measured current Imeas due to the the single strip leakage current is
necessary.

5.3.5 Coupling Capacitance Measurement (CC)

In the CMS collaboration the measurement of the coupling capacitance (CC) is done with a measure-
ment frequency of 100Hz. The coupling capacitance is directly measured between the AC and the
DC pad as shown in Figure 5.7. The use of the ISOBOX is not necessary because all pads are on
low potential. Contacting the AC pad with a micro manipulator affects the potential on the AC pad
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Figure 5.7: Schematics of coupling capacitance measurement: The sensor is biased with the Keith-
ley 6517A. The LCR is connected via two micro manipulators to the AC pad and the DC pad. The
measure frequency is 100Hz.
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Measurements on Diodes: TS5-500um

10June 18, 2015 S. Sagir

Measurements on TS-5 thinned to 500um 
Structure diced from the wafer 
B-D voltage is significantly lower 
Diodes could not be depleted



Measurements on Diodes: TS3-500um
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MD LD
Depletion Voltage (V) 351 341

Leakage Current (nA) @20C 64 306
End Capacitance (pF) 6 23

Thickness (μm) 441 462
Effective Doping Concentration (1011cm-3) 24 21

Resistivity (kΩcm) 5.7 (7.4) 6.5 (7.6)

LD MD

|Neff | =
2✏✏0
e

Vdep

d2

⇢ =
1

eµe,h|Neff |

d =
✏✏0A

Cend

(thickness fixed to 500μm)



Measurements on Diodes: TS3-500um
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LD MD

We repeat the IV measurements on TS-3 structure 
After the first measurement, b-d voltage drops down to ~300V (LD) and 
~400V (MD) and diodes can no longer be depleted

First measurement 
continued until I~500uA

First measurement 
stopped at 600V



Summary
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Studied several structures on Novati wafer; SS, TS, PS, 
CL, SL, HGC 
Diodes work well for the first measurement— depletion 
achieved with thinned sensors to 500 um 
Lowering of b-d voltage as the measurements repeated 
Break-down happens very suddenly, resulting in very 
high current 
Drop in b-d voltage is dependent on high current in 
previous measurements 

Strips break-down very early: ~100V —depletion won’t 
be possible even after thinning 
Strips behave approximately the same across different 
structures 
Inter-strip capacitance is within acceptable range ~1pF
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Diode IV Characteristics: SS
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Diode in small test structure 
Current becomes rough around 300V and smooths out 
again until break-down 
Break-down voltage drops as the measurements repeated



Diode IV Characteristics: CL
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Diodes in CL Structure 
GR breaks-down around 10V and 30V



Inter-Strip Resistance Measurement Schematic
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Backplane
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bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
the voltage drop at the bias resistor is negligible.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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Inter-Strip Capacitance Measurement w/ Bias Ring 
(AC)
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bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
the voltage drop at the bias resistor is negligible.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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Figure 5.6: Schematics of bias resistor measurement: The sensor is biased with the Keithley 6517A.
The voltage source of the Keithley 617 is switched in series with the electro meter of the Keithley 6517A
to the DC pad. The measurement voltage of the KE617 is Umeas = 2V . For high single strip leakage
currents a correction of the measured current Imeas due to the the single strip leakage current is
necessary.

5.3.5 Coupling Capacitance Measurement (CC)

In the CMS collaboration the measurement of the coupling capacitance (CC) is done with a measure-
ment frequency of 100Hz. The coupling capacitance is directly measured between the AC and the
DC pad as shown in Figure 5.7. The use of the ISOBOX is not necessary because all pads are on
low potential. Contacting the AC pad with a micro manipulator affects the potential on the AC pad
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Figure 5.7: Schematics of coupling capacitance measurement: The sensor is biased with the Keith-
ley 6517A. The LCR is connected via two micro manipulators to the AC pad and the DC pad. The
measure frequency is 100Hz.
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5.3. Measurement Setups in Karlsruhe - The Probe Stations 65

bias resistor has a magnitude of MW and the bulk material resistance is in the order of GW. Therefore
the voltage drop at the bias resistor is negligible.
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Figure 5.5: Schematics of single strip leakage current measurement: The sensor is biased with
high voltage from the Keithley 6517A applied to the JIG’s surface and with a needle on the bias ring
connected to low potential. The strip leakage currents are measured by connecting the DC pads with
the electro meter of the Keithley 6517A to low potential. The voltage drop at the bias resistors can be
neglected for small strip currents and high resistances of the sensors bulk.

5.3.4 Bias Resistor Measurement (Rbias)

The voltage source of the KE617 or HP6614C is switched in series with the electro meter of the
Keithley 6517A to the DC pad as shown in Figure 5.6. The measurement voltage of the KE617 is
Umeas = 2V . Contrary to the current flowing through the bias resistor to ground the strip leakage
current flows into the electro meter because the inner resistance of the electro meter and the volt-
age source is lower than the bias resistor. Particularly, high single strip leakage currents require a
correction due to the single strip leakage current. This can be easily calculated to:

RBias = UmeasUbias
(Imeas°ILeakage)(Ubias°Umeas)

º Umeas
Imeas°ILeakage

f or Ubias ¿Umeas
(5.1)

with the measured current Imeas and the single strip leakage current ILeakage. This correction is directly
done by the probe stations software. Measuring the bias resistor versus bias voltage after irradiation
also gives hints for full depletion voltage. In Figure 6.42 bias voltage ramps of the bias resistor mea-
surement before and after irradiation are shown. Before irradiation the depletion zone starts mainly to
grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
current flows partially below the dielectric to the bias ring, since the bulk is not fully depleted in this
region. The error bars of the full depletion voltage fits of the CV curve are quite large and can be
reduced with this method.
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grow from the surface to the backside and the current introduced by the measurement voltage flows
only through the bias resistor to low potential. After irradiation and type inversion the depletion zone
starts mainly to grow from the backside. Below full depletion voltage the introduced measurement
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