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’ Advantages of semiconductor radiation detectors
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Table 1: Basic physical parameters of semiconductor materials

Material Si 4H-SiC |[Diamond |GaN
E, (eV) 1.12  |3.27 5.5 3.39
Displacement energy (eV) [13-20 |20-35 43 10-20
Density (g/cm’) 233 322  [3.52 6.15
e-h energy (eV) 3.6 7.8-9 13 8-10




’ Motivation for the development of 2D(planer) GaN radiation detector

1. The band gap of GaN is 3.4 eV, suggesting excellent high temperature resistance

2. High breakdown field strength, suggesting better carrier collection efficiency

3. Mature process technology, suggesting large-scale integration

4. Industrialized epitaxial growth, suggesting low device cost High temperature resistance

. . . and radiation resistance
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’ GaN o particle detector structure:

(a) Double-Schottky contact structure: (b) Sandwich Structure ( schottky structure):
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’ The main problems in the development of Mesa pin detectors
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Our solution: Aluminum Isoelectronic doping technique
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Deposition Photolith : :
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Motivation for the development of 3D SiC radiation detector

1. Wide band gap (3.2 eV), High breakdown field strength, Mature process technology
2. Narrow electrode spacing — good time resolution and charge collection
3. Good singlecrystal quality — Thick thickness — larger charge collection and signal

4. More radiation resistant than 2D SiC

3D-SiC simulation —time resolution:
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’ Method of making 3D structure

1. ICP etching (Inductive Coupled Plasma Emission Spectrometer Etch)
2. Chemical or electrochemical etching

3. Laser drilling
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’ Process flow of making 3D SiC structure
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Electrical characteristics of 3D SiC structure
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’ Prospect

€ Study the damage caused by laser drilling.

€ Investigate the effect of contact type on device performance.
€ Making terminal protection structuure.

€ Package the device to improve the reliability of the device.

€ Study radiation detection performance.

€ Carry out multi-device integration research







