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High voltage gain Boost converter with coupled inductor
voltage-doubler cell

LI Hong-zhu', LIU Fei-yang', LI Hong-fan®
(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China;
2. Institute of Science and Technology, University of Sanya, Sanya 572022, China)

Abstract; Increasing the voltage gain of the DC converter can increase the input and output voltage range of the
converter, making it to be more widely used.In this paper, two coupled inductor voltage doubling units with high
gain are proposed. By changing the turns ratio N of the coupled inductor, the voltage gain of the converter can be
greatly improved. The working principle of CLC and LCL coupled inductor voltage doubling unit is analyzed. The
coupled inductor doubler unit topology and its combined extension structure are given. The CLC coupled inductor
voltage doubler cell topology is applied to the traditional Boost circuit. The operating mode of the Boost converter
based on CLC coupled inductor voltage doubler is analyzed. The main working waveform of the converter is given.
The voltage gain, switching tube and diode voltage stress expression of the converter are derived. Theoretical analy-
sis shows that the Boost converter of the CLC coupled inductor voltage doubling unit has a higher voltage gain, and
the voltage stress of the switching tube does not increase due to the increase of the voltage gain. The experimental
prototype is tested by using a nearly fully coupled can core and a toroidal core with a large leakage inductance. The
experimental results are consistent with the theoretical analysis. The maximum voltage gain of the converter is maxi-
mized in the fully coupled case.
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