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Study of Quadratic Converter with
Wide Output Voltage Range

GAO Xuejun, YE Wei
The College of Electrical Engineering and Information Technology, Three Gorges University, Yichang, China

Abstract: A quadratic converter with wide output voltage range is researched in this paper. This converter
consists of two basic buck converters connected in series, and includes only one switch, which can provide a
voltage conversion ratio by. By introducing the principle of quadratic converter, the paper especially analyses
the model of each work state. The advantage of this converter is analysed by comparing with conventional
buck converter. Finally, the feasibility of quadratic converter is confirmed by the simulink in matlab.
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Figure 1. Cascade of n Buck converters
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Figure 2(a). 3 Cascade of two Buck converters
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Figure 2(b). Quadratic buck converter
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Figure 3(a). Equivalent circuit at S2-on
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Figure 3(b). Equivalent circuit at S2-off
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Figure 5(a). Waveform of inductor L, current
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Figure 5(b). Waveform of inductor L, current
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Figre 6. Output voltage waveform at Duty ratio D=0.3
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Figure 7. Voltage on Diode D3 in quadratic buck converter
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Figure 8. Voltage on Diode D in buck converter
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