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Characterization of Silicon-Strip Sensors
 for the PANDA MVD

Wafer mask of the full size PANDA-MVD sensor prototypes (left) 
and photograph of wafer from 2010/2011 prototype run 
produced by CiS GmbH (Erfurt/Germany)

Irradiation setup at the 
Cyclotron facility in Bonn. 
The sensor is shrouded 
by a charged fieldcage to 
prevent discharge.

Schematic of the probing 
connections for characterization of 
global sensor properties. Single Strip C/V-Characteristics demonstrating the 

extraction of the full depletion voltage V
dep

.

Rationale

For the future PANDA experiment at the FAIR facility, 
a silicon tracker (Micro-Vertex-Detector MVD) will be 
built. It features a large number of rectangular 
silicon strip sensors for which quality assurance 
procedures and parameter classification must be 
developed systematically. Based on a batch of first 
full-size prototype sensors, some of these 
procedures have been developed.

Probe Station setup for sensor 
characterization. The contacts to 
the sensor pads are realized by 
micro-adjustable needles.

Results

● Classification of a set of produced 
prototype sensors done

● Extraction of depletion voltages 
and capacitances understood
→ Input for noise analysis
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Connections for single strip measurement (left), full 
equivalent circuit of the participating capacitances 
and simplified equivalent circuit. 

Measurement Setup
● Probe-Needles, LCR-Meter and 

controllable voltage source
● Measurement of global I/V and 

C/V–curves as well as single strip 
p-side C/V-characteristics

● Frequency dependent analysis 
possible

S1-Sensors
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Example for Extraction of Capacitances
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 Measure apparent 
strip-bulk and strip-
strip capacitances

 Correct for parasitic capacitances from 
neighbours (according to full equivalent circuit)
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Reverse Breakdown

Full Depletion

S1-Sensors, 10kHz

Sensor Irradiation
● Characterization of S4-

Sensors (global 
parameters only) in 
dependence of various 
radiation  levels

● Consistent annealing 
intervals of 80min @ 
60°C

Variation of Volume Leakage current (up) 
and Full Depletion Voltage (right) with 
varying equivalent neutron fluence

Expected variation of 
depletion voltage with 
fluence [RD48 Collaboration: 
3rd RD48 Status Report]
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Strip pitch of all sensors: 65µm
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