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Research on Hybrid Modulation Strategy for Three-level LLC Converter
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Abstract: Tt adopts a single light-load fixed-frequency modulation or full-voltage range frequency conversion strategy for
three-level LLC converter, which cannot take into account the widely output gain and good soft switching characteristics.This paper
proposes a hybrid modulation strategy based on fixed-frequency modulation and frequency conversion modulation through detailed
analysis of its various modulation modes and characteristics, which well realizes zero voltage switch (ZVS) of inverter and zero
current switch (ZCS) of rectifier diode. Experiment is carried out through a prototype that its output voltage range is 200~ 500 V
and output power is 20 kW, and the results show that this method can make the three-level LLC converter have good ZVS and ZCS
characteristics, fast output voltage dynamic response and small output overshoot, which further proves the feasibility and superiority
of the control strategy.
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Fig. 1 Main topology of a full bridge 3-level LLC converter
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Fig. 3 Major waveforms for each stage
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Fig. 4 Driving diagram of width modulation
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Fig. 7 Schematic diagram of frequency modulation mode
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