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Abstract

During the last ten years, the maturity of wide band-gap (WBG) semiconductor technology has advanced rapidly. The
most mature WBG semiconductor available today is the Silicon Carbide (SiC) MOSFET, which is now being deployed
in commercial applications on a broad scale. SiC devices offer substantial performance advantages over traditional
Silicon devices in terms of reduced losses, increased switching speed, and increased thermal capability. When this
technology is properly implemented, these device-level performance advantages translate into converter-level and
system-level benefits, such as increased efficiency and power density. For example, WBG converters have been
demonstrated at ten times higher power density than legacy Silicon converters, without sacrificing conversion
efficiency.

In order to achieve such performance gains, SiC-based converters must be carefully optimized to take full advantage of
the underlying semiconductor capabilities. Implementation of SiC-based converters using design principles developed
for Silicon devices will yield sub-optimal performance. In some cases, this may produce converters that perform worse
than legacy Silicon systems. Understanding the key design principles used to optimize converters for SiC devices is
critical to attaining the performance entitlement of such systems.

This talk will provide an overview of the concepts that must be understood to unlock the performance advantages of
SiC semiconductors at the converter level. First, the characteristics of SiC devices will be explained, along with the
procedures used to evaluate and quantify device-level performance. Second, guidance for implementing these devices
in practical application circuits will be presented. Third, the metrology and instrumentation requirements for properly
evaluating WBG converter implementations will be discussed. Fourth, future trends will be analyzed, including the
challenges and opportunities associated with the implementation of medium-voltage (MV) SiC semiconductors. Case
studies will be presented throughout this talk to demonstrate the concepts discussed, and to illustrate the presence of
knowledge gaps that call for further investigation.
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