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Novel High Voltage Gain DC-DC Converter with Low Voltage
Stress and Common Ground

CHENG Yushu
(Marketing Service Center, State Grid Shanxi Electric Power Company, Taiyuan 030021, China)

Abstract: In order to improve the DC voltage gain and reduce the electrical stress, a novel high voltage gain DC-DC
converter based on Z-source is proposed. Theoretically, the ratio of output voltage to input voltage can reach
(2-D)/(1-2D). Compared with the traditional diode capacitor filter Z-source DC-DC converter, the proposed topology
can provide a higher DC voltage gain at the same duty cycle. It has lower voltage stress and inductance current stress when
the DC voltage gain is the same. In addition, the input port and output port of the proposed DC-DC converter share the
common ground, which helps to reduce the electromagnetic interference of the system. On this basis, the steady-state
principle and characteristics of the proposed DC-DC converter are introduced, and the parameter design and theoretical
efficiency calculation are also carried out. Finally, an experimental prototype with a power level of 200 W was fabricated,
and experimental results proved the feasibility and superiority of the proposed circuit topology.
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Fig. 1 Topology of traditional Z-source DC-DC converter
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