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Abstract: The total ionizing dose effect of Silicon Carbide(SiC) Metal-Oxidel-Semiconductor Field
Effect Transistor(MOSFET) at different temperatures is studied. Three SiC MOSFET devices
manufactured at home and abroad are irradiated by “*Coy ray. The radiation damage characteristics of
threshold voltage, breakdown voltage, conduction resistance and leakage current are obtained at 25 C,
100 °C and 175 °C, respectively. The degradation degree of the devices after irradiation at different
temperatures are compared. The results show that the threshold voltage, static leakage current and sub-
threshold characteristics of different devices are sensitive to ambient temperature, while the on-
resistance and breakdown voltage are relatively insensitive. In addition, the sensitivity of the total
ionizing response of SiC MOSFET to ambient temperature also varies with different manufacturers. It is
found that the threshold voltage, static leakage and other parameters decrease with the increase of
temperature due to the the tunneling annealing effect during high temperature irradiation.
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Table1l Main technical parameters of the device under test

device type channel breakdown voltage/V continuous current/A on resistance/mQ
A type device N channel 1200 355 80
B type device N channel 1200 31.6 80
C type device N channel 1200 40.0 80

1.2 ERIE

i PR 0 78 v L RE 2 B S AL A R ST I b AT, AR IR B CCoy STERUR, FIER K 167 rad(Siys, B
TR BB i 22 AR T 0.1% , 8 BR 5] 3 55043 51 24 50 krad(Si),100 krad(Si),200 krad(Si) .

1.3 BREERMK

TEZREAR B R b, Xh 2SR A B AR i in g B PR Ue=20 V., TR HLJE Up=0 V, JHCE T2 Wi il 52 ESPEC & X
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Fig.3 The on resistance R  varying with the irradiation dose
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Fig.5 Change of gate—source leakage current /i with irradiation dose
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Fig.6 Change of zero gate voltage drain current /i with irradiation dose
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Fig.7 Change of subthreshold characteristic curves with irradiation dose at different irradiation temperatures
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