
Resonant Operation

η (Sim)DiodefsCoutLSwitching

93.9%Si (FR)202k22uF22uHHard

95.8%Si Schottky202k22uF22uHHard

98.4%Si Schottky202k22uF4.65uHSoft

98.2%Si Schottky1 MHz4.4uF710nHSoft

99.6%MOSFET1 MHz4.4uF710nHSoft

98.6%Si Schottky225 kHz1uF + 10nF10uH + 2.4uHResonant

99.96%MOSFET225 kHz1uF + 10nF10uH + 2.4uHResonant



Resonant Boost Converter



Resonant Circuits



Resonant Circuit Analysis



Soft Switching

• Advantages
− Reduced switching loss
− Possible operation at higher switching frequency
− Lower EMI

• Disadvantages
− Increased current and/or voltage stresses due to circulating current
− Higher peak and rms current values
− Complexity of analysis and modeling



Limitations: Gate Drive



Limitations: td/Ts



Limitations: Thermal
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Limitations: Magnetics Design
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Limitations: Circuit Modeling

Rodríguez, M.; Rodríguez, A; Miaja, P.F.; Lamar, D.G.; Zúniga, J.S., "An Insight into the Switching Process of Power MOSFETs: An Improved Analytical Losses 
Model," Power Electronics, IEEE Transactions on , vol.25, no.6, pp.1626,1640, June 2010


