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Abstract

Wide band-gap semiconductor silicon carbide (SiC) high-power MOSFET can greatly reduce the
energy consumption of the electric power system owing to the excellent material properties,
which make it be the focus in the field of power electronics devices. However, the interface state
density of SiC/Si0; in the MOSFET SiC device is two orders higher than that of the Si/SiO; interface,
which leads to the low channel mobility, resulting in the degradation of the performance of the
device. The existence of carbon element is the key factor of the high interface states. Research of
the existing forms of carbon near the SiC/SiO; interface in MOSFET SiC devices can better guide the
oxidation process. In this paper, the basic reasons of high SiC/SiO; interface states are analyzed.
Then, the model and the theory study of the diffusion, fixed and the existence model of carbon
element are summarized combined with the latest research progress. This research can provide
basic theoretical guidance to the optimized oxidation process of SiC devices.
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Figure 1. Schematic diagram of 4H-SiC oxidation
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Figure 2. Single C atom defect in SiO,
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Figure 3. C=C dimer defect in SiO,
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Figure 5. The atomic structures of the SiO,/4H-SiC interface model. (a) Without the transition layer and (b) with the transition
layer
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