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Background: Power electronics for electric vehicles faces the challenge of achieving high 

efficiencies with increasing system voltages and power densities. GaN and SiC 

semiconductors enable extremely fast switching operations and high dielectric strength. 

Switch-reduced topologies such as ARCP (Active Resonant Commutated Pole) can 

drastically reduce switching losses. One phase has already been constructed to characterize 

and minimize switching losses. This work implements a 3-phase converter for racing 

requirements (Formula Student). 

Problem: Conventional 800-V traction inverters reach their efficiency and performance limits 

at high switching frequencies due to significant switching losses and EMC issues. The 

integration of bidirectionally blocking GaN transistors in an ARCP topology has been little 

researched to date. Compact design, high power density, and efficiency are crucial for use in 

motorsports. 

Approach and work packages: The project aims to design and characterize an 800-V, 50-kW, 

three-phase ARCP inverter with bidirectional GaN power transistors. Work packages include 

literature review, topology modeling, loss analysis, thermal design, and control engineering 

for the additional transistors, similar to AI-based control by the US company Pre-Switch. 

Helpful previous knowledge: Power electronics, control engineering, circuit technology, 

semiconductor technology 

Methods and tools: Circuit design, PCB design, power modules, thermal management, 

oscilloscope, power meter, machine test bench, programming, microcontroller or Plexim RT 

Box, Matlab, Python, Altium, PLECS. GaN and SiC power components. 

Interested? 

Please apply by e-mail with transcript of records (B.Sc, M.Sc.) and CV: 

Jun.-Prof. Dr.-Ing. Stefan Mönch stefan.moench@iew.uni-stuttgart.de 
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