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Abstract:
Engineers must be familiar with and understand the many nuances of their design space to create
a successful product. It takes time and experience to gain this knowledge. This tutorial lowers the
learning curve for engineers (and researchers) developing isolated DC/DC converters. It presents
design guidelines for implementing silicon carbide (SiC) power devices in isolated DC/DC
converters that use soft-switching technology. It targets hardware with a high conversion ratio
at power levels of 2 kW and beyond. In these applications, the high-voltage terminals operate at
hundreds of volts and the low-voltage terminals conduct several hundred amps. . It covers both
isolated DC/DC converters and active rectifiers based on isolated DC/DC converters. Overall, the
knowledge and experience shared are broadly applicable to multiple industries and applications.
The tutorial begins with an overview of isolated DC/DC converter applications in the automotive
and aerospace fields as well as their associated design challenges. Then, it outlines how one
selects a power supply topology for a given application using the specified metrics – cost,
reliability, compatibility, size, and weight. Next, the attention turns to SiC power devices. The
presenters compare SiC components to traditional power devices like silicon (Si) MOSFETs and
IGBTs. This comparison includes datasheet analysis and experimental validation. This is followed
by a discussion on passive components. Afterward, the tutorial reviews soft-switching technology
and then dives into multiple topologies. Finally, the speakers address high-current, highfrequency transformers. They present various design strategies and provide experimental results
for multiple implementation methods. The talk ends with a summary of the main talking points.
Upon completion of the tutorial, audience members will feel more comfortable using SiC
components in their designs, regardless of the topology or application. They will also be more
confident selecting an isolated DC/DC converter for their application, implementing softswitching technology, and specifying the resonant components for their design.
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