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q Wide band gap devices such as eGaN FETs or SiC MOSFETs have a lot of 
potential to improve performance of high-frequency, high-power converters.

q GaN FET
• Lower 𝐶!"" and 𝑅#$,&'
• Higher 𝑉#$,()*
• Higher switching frequency

T = 1/𝑓"

𝑉+$
+

-



University of MinnesotaECE Department

Challenges in High-power, High-frequency Operation

q However, the GaN device is limited by its uniquely small packaging and 
structure in high-frequency, high-power applications (10’s MHz, >1kW).
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Assuming Zero Voltage Switching (ZVS) during turn-on transition is 
achieved in the resonant inverter, the switching losses mainly consist of 

• Losses due to 𝑅!",$%
• Losses due to charging and discharging of device output capacitance, 𝐶$""

Solution Parallel GaN Devices to reduce conduction loss, 
increase power capability and increase device reliability.

Keerti Palanisamy, Kamlesh Sawant, Jungwon Choi, “Paralleling GaN Devices in a 13.56 MHz Class Φ2 Inverter for High-Power Applications,” IEEE 
Workshop on Wide Bandgap Power Devices and Applications (WiPDA), 2021.
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Resonant Inverter Design with Multiple devices 
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Initial Parameters
• Same as single device inverter

Tuning circuit
• Change 𝐶! for every additional 

device added. Modify 𝐿" if 
required to absorb capacitance.

Ratio of non-linear capacitance to externally added 𝑪𝒑 affects turn-off losses
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Prototype of Resonant Inverter with Multiple Devices
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Thank you!
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Q & A? jwchoi@umn.edu


