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An Isolated High-gain DC-DC Converter for Sustainable Energy
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Abstract: A new type of isolated single-switch high boost DC-DC converter for sustainable new energy
systems was proposed. The converter, composed of a voltage doubler unit and a transformer, could achieve different
step-up ratios by the design of the transformer turns ratio. At the same time, based on the passive clamping
technology, an absorption circuit composed of a capacitor and a diode enabled the energy in the leakage inductance
to be suppressed and recirculated, which alleviated the voltage spikes on the switch. In addition, the use of a
transformer in the proposed step-up converter had the effect of achieving a high step-up conversion. The topology
can be used in a variety of applications requiring electrical isolation, as it is quite safe and helps reduce signal
interference from input and output currents. The working principle and characteristics of the converter were deduced
by theoretical formulas and modal analysis. Finally,a 20 V /200 V,160 W experimental prototype was built to verify
the accuracy of the theoretical analysis.
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Fig.1  The equivalent topology of the converter
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Fig.2 The main working waveforms of the converter
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Fig.3 Equivalent circuit for each switching mode
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Fig.4 Open loop simulation resulis of the converter
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