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Fig. 1. Simplified schematic diagram of 4H-SiC MOSFET.
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Fig. 2. Transfer characteristics of SiC MOSFET before and

after irradiation under different biasing conditions.
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Fig. 3. Variation of threshold voltage of SiC MOSFET with

cumulative dose under different bias.
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Fig. 4. Transferring characteristics of subthreshold region

before and after irradiation under different gate pressures.
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Abstract

In this paper, silicon carbide field effect transistor device is taken as a research object, and the cobalt
source irradiation experiment is conducted under different voltages and different temperatures and the
annealing experiment is also performed after irradiation. The semiconductor parameter analyzer is used to test
the direct current (DC) parameters of the device, and the changes in the radiation sensitive parameters of the
device in the irradiation and annealing process are studied. The reasons for the influence of voltage and
temperature on the radiation degradation of the device are analyzed, and the annealing recovery is also
explored. The results show that the oxide trapped charge induced by irradiation is the main reason for the
degradation of the electrical parameters of the silicon carbide field effect transistor device. The voltage and
temperature can affect the final yield of the oxide trapped charge, which causes the device to produce the
difference in the degree of degradation after irradiation at different voltages and different temperatures; in the
annealing process, due to the annealing of the tunneling of oxide trapped charges, the electrical performance of

the device can be restored partially.

Keywords: silicon carbide field effect transistor, total dose, voltage, temperature, annealing effect

PACS: 61.80.Ed, 61.82.Fk, 73.20.-r, 85.30.Tv DOI: 10.7498/aps.70.20210515

* Project supported by the National Natural Science Foundation of China (Grant No. 11875229).

1 Corresponding author. E-mail: guohongxia@nint.ac.cn

166101-9


http://doi.org/10.7498/aps.70.20210515
http://doi.org/10.7498/aps.70.20210515
mailto:guohongxia@nint.ac.cn
mailto:guohongxia@nint.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

