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Abstract: Silicone elastomer, as a kind of high molecular polymer, has been applied in SiC power module because of its
fine high-temperature resistance, insulation strength and internal compatibility with chips. At present, the studies on the
insulation properties of silicone elastomers at high temperature are rarely available in the literature, and the trap charac-
teristics of the dielectric are closely related to its insulation properties. Therefore, it is of great significance to study the
trap characteristics of silicone elastomer and its temperature-dependence for the application of this kind of encapsulant in
SiC device packaging. In this paper, the surface potential decay (SPD) method is used to measure the surface potential
decay curve of silicone elastomer in the temperature range of 20~250 ‘C. The microscopic parameters such as trap energy
level, trapped charge density, and mobility of silicone elastomer at different temperatures are extracted, and the fitting ex-
pressions of silicone elastomer mobility and potential decay time constant with temperature are established. The influence
mechanism of temperature on the trap characteristics of silicone elastomer is analyzed, and the temperature threshold for
the maximum quantity of trapped charges in silicone elastomer is determined. In addition, combined with the trap charac-
teristics of silicone elastomer, the patterns of the conductivity, mobility and the potential decay time constant difference
between deep and shallow trap of the material changing with temperature are explained from the perspective of carrier

transport. The polarity effect of the trap characteristics of silicone elastomer is explained through its microstructure. The
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relevant results can provide support for the cognition of the insulation characteristics of silicone elastomer at different

temperatures.

Key words: high voltage and high power silicon carbide device; high temperature; silicone elastomer; trap characteristics;

surface potential decay
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Fig.A1 Silicone elastomer and mould
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Table A1 Fitting parameters of positive and negative dacay
curves at different temperatures
A A wls B /s Vo/V
2 i 248.9 5825.5 3656.1 493164 21384
ik 188.6 32353 31972 36734.6 2560.6
50 il 400.7 1020.2 44952 84259 1117.7
ik 429.4 980.1 31972 8793.8 871.2
100 il 1525.5 341.9 4446.0  1689.2 72
ik 2191.3 251.9 3661.0  1081.9 15.8
150 il 1665.4 195.0 4163.4 195.0 6.5
ik 1107.2 89.0 4473.0 175.0 43
200 it 1423.8 49.2 3686.9 327 11.1
ik 1212.8 20.8 2102.0 47.0 6.6
250 it 1074.8 8.3 2688.9 16.5 6.4
ik 362.1 207.8 24579 11.7 13.4
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