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Fig. 1. UIS test circuit of 4H-SiC power MOSFET: (a) Sch-
ematic circuit of UIS test; (b) setup of UIS test bench.
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Fig. 2. Experimental waveforms before failure under single
UIS test(solid waveform) (Ljpag = 3.3 mH, tay = 20 ps,
Ea = 0.33 J); experimental waveforms during failure un-
der single UIS test (lineation waveform)( Ljgeg = 3.3 mH,
tay = 15 ps, FEay = 0.37 J).
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Fig. 3. Top view of the decapsulated DT 4H-SiC MOSFET
(1200 V/80 mQ): (a) Top view of the solder joint; (b) SEM
photo of failured DUT UIS test.
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Fig. 4. Gate leakage and V4, of 4H-SiC power MOSFET vs.

Ea : Gate leakage of 4H-SiC Power MOSFET vs. (b) Vi
vs. Fay.
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Fig. 6. SiC/SiO, interface state density profile used in this

simulation.
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Fig. 9. Comparison of before and after avalanche failure
(Ioy =14 A).
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in Fig.9.
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Fig. 11. Electrical field distribution in DUT: (a) Electrical

field distribution in DUT(Vy, = 1743 V); (b) electrical field
along A1-A2 and B1-B2.
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Abstract

In this paper, failure mechanism of DT 4H-SiC power MOSFET under unclamped inductive switch (UIS)
test is evaluated by combination of experiment and theoretical research. The results show that unlike planar
4H-SiC power MOSFET, the gate oxide at the corner of of gate trench is destroyed under the UIS test,

therefore, the device under test failed. And then, measurement results of the gate leakage and resistance

between gate and source ([,s) of the failed device indicate that gate leakage increases sharply and R, is only

25 ), however, the threshold voltage of failure device is unchanged. The analysis of the inner electrical field

under avalanche state by using the TCAD software shows that the maximum electrical field exists at the corner

of gate trench and the maximum junction temperature does not exceed the melt point of metal. These results

are consistent with the experimental results .

Keywords: 4H-SiC DT power mosfet, avalanche energy, failure mechanism, oxide crack at corner of gate

trench
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