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Three-level LLC Resonant Converter with Wide Output Range
and Its Control Strategy

ZHU Hao, Student Member, CPSS, LIAO Zhiling
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: With the massive growth of the electric vehicle (EV) market, the applications of EV charging equipment
have also increased. Aimed at the disadvantages of traditional EV charging converters such as a small voltage-gain
range, a low efficiency in low voltage output mode and a high voltage stress in rectifier diodes on the secondary side,
the topology of a three-level LLC resonant converter with integrated flying-capacitor cell is improved, and a Burst
control strategy with variable pulse width is proposed to enhance the efficiency in low voltage output mode. Through
the hybrid control composed of pulse frequency modulation and the proposed Burst control strategy with variable pulse
width, a wide output voltage is achieved, and the voltage-gain range under the Burst control strategy with variable pulse
width is analyzed using first harmonic approximation. Finally, an experimental prototype with maximum power of
2 000 W was built, and results verified the feasibility of the novel topology of the improved three-level LLC resonant
converter with integrated flying-capacitor cell and its Burst control strategy with variable pulse width.
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Fig. 1 Topology of proposed three-level LL C resonant

converter with integrated flying-capacitor cell
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Fig. 2 Curves of voltage-gain with different values of Q
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