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Abstract: In view of the problem that the traditional LLC resonant converters cannot well meet the requirements
of wide voltage gain due to their narrow voltage gain range, a DC-DC converter with a wide input voltage range based
on a multi-resonant structure is proposed, which achieves a wide voltage gain in both the under-resonant and
over-resonant frequency ranges. The topology of the proposed resonant converter and its working principle are
introduced, its fundamental wave equivalent mathematical model is established, and the voltage gain and input
impedance characteristics are analyzed in detail. On this basis, the influences of each resonance parameter on the
voltage gain, input impedance and working efficiency are analyzed, and the parameter design process of a 500 W
converter is given. Finally, an experimental platform with rated power of 500 W was built. Experimental results show
that the proposed converter not only had a wide voltage gain in both the under-resonance and over-resonance frequency
ranges, but also can transmit the fundamental wave and third-order harmonic power, thus improving its working
efficiency. In addition, this converter had good soft-start and short-circuit current limiting capabilities.
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