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A High Step-up DC-DC Converter Based on Three-winding Coupled Inductor with Low Voltage Stress
CHENG Shiwei, ZHAO Shiwei
(School of Electric Power Engineering,South China University of Technology,
Guangzhou 510641, Guangdong , China )

Abstract: To cope with the increasing demands of the application of high step-up DC-DC conversion, such as
the absorption of renewable energy, electric vehicles and aerospace, a high step-up DC-DC converter based on
three-winding coupled inductor with low voltage stress was proposed by utilizing magnetic coupling technology to
design three-winding coupled inductor and mixing with switched capacitor structure. The converter has the merits
of high voltage gain, low voltage stress of devices and soft switching of all diodes. Each operational mode was
analyzed, the voltage conversion gain was deduced, the voltage and average current stresses of all devices were
obtained. Finally,a prototype in the condition of 120 W was produced to achieve voltage conversion of 386/23.8 V
DC-DC and verify the theoretical analysis and the feasibility of the proposed converter.
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Fig.2 The parasitic-equivalent circuit of the proposed converter
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Fig.3 The voltage and current waveforms of the main devices
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Fig.4 The equivalent circuits of the proposed converter in each mode
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Fig.5 The voltage gain curves under different duty cycle

and turns ratio of the proposed converter
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Fig.7 The experimental waveforms from oscilloscope
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