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Novel High-gain DC-DC Converter Based on Switched
Inductor and Switched Capacitor
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(School of Mechanical Engineering and Automation, Harbin Institute of Technology (Shenzhen), Shenzhen 518055, China)

Abstract: A novel high-gain DC-DC converter based on switched inductor and switched capacitor units is
proposed. By configuring one set of switched inductor units and two sets of switched capacitor units, a high gain is
achieved while maintaining the low voltage stress and low current stress on each component in the converter. The
operation principle for the novel converter in different current modes is explained, and its voltage gain characteristics
are derived. In a continous conduction mode (CCM), the current stress on the main components in the converter
decreases as the gain increases, so a high efficiency is maintained at high gains. High gains can also be achieved in a
discontinuous conduction mode (DCM). In addition, the boundary between the CCM and DCM modes of the converter
is derived according to the gain relationship. A 325 W experimental prototype was built to verify the effectiveness of
the topology and theory, and it was found that the measured converter gain can reach 18 times and the highest efficiency
can reach 94.9%.
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Fig. 1 Topology of proposed high-gain ASL-2SC converter
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Fig. 3 Typical operating waveforms of converter
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