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Abstract

This work presents an experimental study of a hybrid T-type converter using wide-bandgap (WBG) devices, combining the low switching losses of gallium
nitride (GaN) with the high-voltage capability of silicon carbide (SiC). Furthermore, an adaptive level-shift algorithm is introduced, enabling operation in both
two- and three-level modes, improving fault tolerance and current capability. Experimental validation demonstrates high efficiency, minimal EMI impact at
high switching frequencies, and improved THD, confirming the converter as a robust solution for high-performance applications.
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Conclusions

The proposed hybrid three-level T-type converter, combining SiC and GaN, has been experimentally validated. An adaptive level-shift algorithm enables
smooth transitions between two- and three-level modes, improving fault tolerance and current handling. Results confirm that high switching frequencies,
enabled by WBG devices, have minimal impact on power losses, THD, and EMI; differences appear mainly at low modulation indices, where higher
frequencies increase losses but reduce THD. Overall, the hybrid T-type converter proves to be a reliable and efficient solution for high-performance
applications requiring efficiency, flexibility, and robustness.




