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An asymmetric cross-parallel high step-up DC-DC converter

QIAO Wenzhuan', ZHANG Shaoru"?, ZHANG Mengmeng', ZHAO Zhixiao®
(1. College of Physics Science and Information Engineering, Hebei Normal University, Shijiazhuang 050024, China;
2. Industrial Energy Saving and Power Quality Control of Collaborative Innovation Center, Anhui University, Hefei 230601,
China; 3. School of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: The traditional DC/DC converter has some shortcomings, such as limited voltage gain and large voltage stress on
switching tubes, diodes and other devices. An asymmetric cross-parallel high step-up DC-DC converter is proposed. On the
basis of the second type Boost circuit, the switching inductance three-terminal network is introduced to form the asymmetric
cross-parallel circuit, which raises the gain of the converter and reduces the voltage stress and current stress on the
components. The gain of the converter is further raised by introducing the switching capacitance into the three-terminal gain
circuit. The operating modes of the converter under different duty cycle are analyzed in detail, the DC steady-state model of
the circuit system is established, and the steady-state voltage gain of the circuit is derived. Finally, the correctness of the
scheme is verified by Matlab simulation and experiment results.
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Fig. 3 Main waveform when 0 <D < 0.5
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Fig. 4 Operating mode of the converter when 0<D < 0.5
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Fig. 5 Main waveform when 0.5<D <1
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