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3D-DDTC measurements
Irradiated 3D detectors present Charge multiplication effect:

above 150V for p-type above 260V for n-type
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[M. Kohler, University of Freiburg, Germany]

Objective
Develop 3D detectors with Charge multiplication effect for low
Bias voltages before irradiation by changing the bulk doping
concentration. < <4 > Dl
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Geometry

Doping levels
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Physics Model

Mobility Doping dependance, High Electric field
saturation

Impact ionization University of Bologna impact ionization
model

Oxide thSiCS Oxide as a wide band gap semiconductor
for mips (irradiated), interface charge
accumulation

P-TYPE RADIATION DAMAGE MODEL

Defect’s energy | Introduction Electron Hole  capture
(eV) rate (em™ 1) capture Cross- | cross-section
section (cm—2) | (em™2)
E. —0.42 1.613 %.e—lS 2e-14
E¢. —0.46 0.9 Se-lf_r Se-14 i
E. —0.10 100 2e-15 2.5e-15
E, +0.36 0.9 2.5e-14 2.5e-15
[M. Benoit, Laboratoire de I'accélérateur linéar (LAL), Orsay, France] < €4 > P
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Charge multiplication

Compromise between low full depletion voltages and high
enough voltages for Charge multiplication
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Charge multiplication in the irradiated 3D model
Doping concentration: N = 7:1011 cm3 (p-type)

Fluence: ®,, = 2:10%> n,,/cm?
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Conclusions

Obtained charge multiplication effect in both n and p-type
substrates without irradiation

Future work

Complete the study on multiplication effect for different
doping levels at different biasing voltages

Solve problems of charge multiplication in the irradiated
3D model.
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