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Abstract

This paper proposes a three-level LLC resonant converter using integrated magnetics (IM). Given that the switch
voltage stress of the proposed converter is guaranteed to be half of the input voltage, the switching losses can be
greatly reduced, thereby benefitting the high—frequency operation. To reduce the volume of reactive components such
as transformers, high—frequency driving and planar core are applied However, two resonant inductors and one
transformer are required because of the three-level structure and the limited leakage inductance of the planar
transformer for the resonant operation. Therefore, the effect of volume reduction is not very large. In order to solve
these drawbacks, this paper proposes a new IM that integrates all magnetic elements used in the proposed three-level
resonant converter by using the magnetizing inductor as a resonant inductor. The experimental results are presented
by conducting a theoretical analysis of a prototype with 350 W to 800 kHz.

Key words: 3-level converter, LLC resonant converter, High frequency switching, High power density, Planar

transformer, Integrated magnetics.
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Fig. 2. Winding structure of proposed IM.
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(b) Key waveforms

(a) Inductance model of Proposed IM

Fig. 3. Inductance model of proposed IM and operational
key waveforms.
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Fig. 4. Equivalent circuit of mode 1 operation(single loop).
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Fig. 5. Size and power density of 3-level LLC resonant
converter with IM.
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Hg. 6. Experimental waveforms of 3-Level LLC resonant

converter with proposed IM.
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Fig. 7. The measured efficiency of the 3-level LLC
resonant converter with proposed IM.
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