The Development of 4H-SIC Detector for Fast Minimum
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B Benefits of 4H-SiIC material

B Good time resolution of 4H-SIC detector

Characteristic Si 4H-SiC > Present studies about different 4H-SiC detectors indicate the 4H-SiC
Eg (eV) 1.12 3.26 detectors have good time resolution at room temperature. Such as
Thermal conductivity 15 4.9 ) )
or < 100 ps for 4H-SiC PIN and o7 < 30 ps for 3D 4H-SiC detector.
Ebreakdown (V/cm) 0.5 3
Saturated electron velocity (cm/s) 1107 25107 100 um 4H-SiC PIN for MIPs (measurement) 3D 4H-SiC Detector for MIPs (simulation)
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B The 4H-SIC Low Gain Avalanche Diode Concept B The NJU 4H-SiC Low Gain Avalanche Diode
Background: The Silicon Low Gain Avalanche Diode (LGAD) has » The NJU 4H-SIiC LGAD is fabricated by Nanjing University which has 20 um
been verified to have excellent time performance. Therefore, the 4H- absorbing layer and 0.5 ym gain layer. The electric field is about 2e6 V/cm ~ 3e6
SiC LGAD is introduced for application to detect the MIPs. Vicm in gain layer.
» Motivation: find the electric field range to achieve low gain avalanche
in 4H-SiC material and obtain an excellent time resolution at room
temperature. Wiepietion Electric Field
> Application: room temperature, > 10'° n.,/cm* NIEL radiation and N
Multiplicatiol
fast MIPs detection o < 30 ps. *
Simulated MIP signal from 4H-SiC LGAD & PIN N =
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/ \ The contribution of gy, is supressed by the high
26 :J‘-._ 4H-SICPIN U500V SIN in LGAD. Therefore, LGAD has excellent time T 201 » High quality and low doping 4H-SiC
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> Process technology compare for Si & 4H-SiC LGAD: Lo Ve 1 » High quality passivation.
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1. Process of gain layer: epitaxial growing gain layer and higher doping i > Nor P type ohmic contacts

concentration are adopted in 4H-SIC LGAD.
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2. Termination: bevel Edge Termination is adopted in 4H-SiC LGAD to
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suppress premature breakdown caused by edge effects.
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B Charge Collection Measurement

>

To determine the gain factor, the collected charges of 4H-SiC LGAD and PIN
from a particles are measured. High gain signals are observed and The

highest gain is about 5 from dispersed gain signal distribution.

Collected charges spectrum
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