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Abstract  
 

This seminar will review the state of art silicon carbide (SiC) devices and converters and their application in various 

industries. While the opportunities in performance improvements with SiC devices are clear, there are also significant 

design challenges related to high speed, high voltage and high temperature operation. These challenges will be analyzed and 

several solutions aiming to fully exploit the superior characteristics of SiC devices will be given. Several design examples 

such as high-density power converters based on SiC MOSFETS will be given to demonstrate the opportunities, design 

challenges and proposed solutions. In particular, we will review: 

 Photo-voltaic (PV) inverter applications, where the SiC-MOSFET-based PV inverters face challenges dictated by 

the grid code mandates related to the reactive power support to the grid. This seminar will cover an application of 

dynamic gate resistance modulation technique to keep the SiC device within its safe operating limits while 

maintaining a low switching loss with minimum voltage and current overshoots. The proposed implementation also 

works equally well at high junction temperatures (up to Tj = 150 °C), which further increases the operating range of 

the PV inverter. 

 Three-phase, two-level inverter for commercial power block applications designed with the latest generation high 

performance 1.7 kV/ 450 A SiC-MOSFET module from GE. This power block is expected to replace the 

commercially available standardized 1.7 kV/ 450 A Silicon (Si) IGBT based three phase power block. 
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