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Abstract
Power electronics is facing significant challenges due to the increasing need for higher
efficiency, smaller size and weight, lower cost, and greater functionality and flexibility in
applications such as consumer electronics, renewable energy, electrified transportation,
datacenters, and the power grid. Silicon carbide (SiC) power semiconductors, are enabling
power electronics to meet these growing demands, and have begun appearing in
commercial products from traction and solar inverters to uninterruptable power supplies.
Even greater strides can be made in high-power conversion systems due to the high
breakdown electric field of SiC, which enables the fabrication of power devices with voltage
ratings exceeding 10 kV. The ability of these devices to efficiently switch higher voltages at
switching frequencies in the tens of kilohertz range will allow for the realization of new
technologies, such as high-frequency solid state transformers, which will revolutionize existing applications and fuel
emerging ones.
However, current power module packaging technologies are limiting the performance of these 10 kV SiC switches.
The aim of this work is hence to develop an improved package that, in addition to addressing the usual
electromagnetic and thermal challenges associated with the high-density packaging of fast-switching devices, will
also resolve the added issues of high electric fields and electromagnetic interference. This presentation will discuss
the design of this optimized package for 10 kV SiC MOSFETs.
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