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Development of Universal Simulation Model to Predict Thermal Diffusion of Point Defects in Silicon Carbide
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Technology computer-aided design (TCAD) simulators for silicon carbide (SiC) power semiconductors have not yet been sufficiently developed
compared with those for silicon (Si) power semiconductors. For example, the behaviors of carbon vacancies (VC), which are well known as detrimental
point defects in SiC, in fabrication processes including impurity ion implantation and activation annealing are not yet modeled in commercial TCAD
simulators. In addition, although models respectively simulating the behavior of VC in the relatively low-temperature oxidation process and in the
ultrahigh-temperature activation annealing process have been proposed, they have been unable to reproduce each other’s experimental results.

Toshiba Electronic Devices & Storage Corporation has responded to this situation by developing a universal simulation model to predict the behaviors
of interstitial carbon (Ci) and VC in SiC over a wide temperature range. By taking the capture and release of Ci due to defects in the SiC substrate into

account, we have confirmed that the results calculated by this model are in good agreement with the results obtained experimentally.
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