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● Static characterization: IV and CV measurements

● Transient characterization: Single and Two photon absorption TCT

Outline
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IV and CV measurements
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Experimental Setup for CV/IV measurements
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LCR Meter

Source 
Measure Units Picoammeter



Experimental results: Irradiated effect on pad sensor

IV curve CV curve
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Vdep= 41.5V

Vdep= 23.76V
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Type (3.3 x 3.3 um^2) 
PIN diode

(3.3 x 3.3 um^2) 
Irradiated PIN diode

Depletion voltage 23.6V 41.5 V

Capacitance 4.101e-12 F 4.076e-12 F

Width Approx 280um Approx. 281um

Bulk doping 
concentration

3.96e11 cm^-3 6.89e11 cm^-3

Resistivity 39638 Ωcm 21287 Ωcm

Note: At zero bias voltage

Experimental results: Pad sensor results summary



CV curve
Doping profile
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Bulk 
depletion

Gain layer 
depletion

Experimental results: LGAD 
CV curve

Bulk 
depletion

Gain layer 
depletion



Transient current technique

AnnaLuca Peilin

Alessandro Jan Dimitrios

8



Signal formation and induced current

9



Transient Current Technique (TCT)
Transient current

● Amount of drifting charge
● Electric field distribution

Signal dominant by electron drift Signal dominant by hole drift

(Absorption length in Si: 3.5 µm)
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Single photon energy below the Si bandgap 
No single-photon absorption

Two-photon absorption at the focus
Localized carrier-generation

Two Photon Absorption (TPA) TCT

[M.Moll RD50 2023] 11



Experimental setups
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Standard 
TCT

TPA TCT



Signal drops when holes reach the 
electrode Primary electrons reach the gain layer 

causing charge multiplication 

Very low bias 
High bias

Standard TCT: recorded signals
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TPA TCT: recorded signals

14



Thank you for the attention!
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Back up 
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P-i-N & LGAD sensors

P-i-N, aka PIN P-type LGAD
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Experimental Setup 
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P-i-N & LGAD sensors

P-i-N, aka PIN P-type LGAD
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