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Abstract: Limited by the switching frequency, the frequency-controlled LLC resonant converter is difficult to achieve a

wide output voltage range. To solve this problem, an expandable variable-mode interleaved parallel LLC resonant converter is

studied. The secondary-side of this converter adopts a voltage doubling rectifier circuit, which can work in a parallel or series

mode according to different switch combinations of two half-bridges on the primary-side, and it can adapt to the wide output

voltage range of 1-3N times. A fixed-frequency PWM control method is proposed. In the middle region between the parallel

and series modes, the fixed switching frequency is taken as the resonant frequency, and the duty cycle of one bridge arm is

changed to realize voltage control. PSIM simulation results show that the wide output voltage range of 1-3N times can be

realized by expanding 2N resonator cavities. The experimental results of a 100 W prototype demonstrate that the wide output

voltage range of 1-3 times can be achieved with two half-bridges and two resonant cavities, and the effectiveness of the

proposed converter and its control strategy was verified.

Keywords: Resonant converter; wide output voltage; fixed-frequency PWM control
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Fig. 1 Converter with voltage doubling rectifier unit
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