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Abstract

SiC power device possesses attractive features, such as high breakdown voltage, high—speed
switching capability, and high temperature operation. In general, device design has a significant effect
on the switching characteristics. In this paper, we demonstrated that the switching performance of
DMOSFETSs are dependent on the with Channel length (Lchame) and Current Spreading Layer thickness
(Test) by using 2-D Mixed-mode simulations. The 4H-SiC DMOSFETs with a JFET region designed
to block 800 V were optimized for minimum loss by adjusting the parameters of the JFET region,
CSL, and epilayer. It is found that improvement of switching speed in 4H-SiC DMOSFETs is essential
to reduce the gate-source capacitance and channel resistance. Therefore, accurate modeling of the
operating conditions are essential for the optimizatin of superior switching performance.
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Fig. 1. Cross section of the 4H-SiC DMOSFET.
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Fig. 2. Cross section of the 4H-SiC DMOSFET.
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Fig. 3. Simulated resistive load switching circuit.
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Fig. 5. Specific On-resistance for different Lename.
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Fig. 7. In-Vp characteristics for different Tcsr.
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