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Abstract

Due to the strong nonlinearity of the Buck converter, it can be in the chaotic state under certain parameters and the chaotic Buck
converter does not work normally. In order to suppress the chaotic phenomena in the Buck converter, a chaotic control scheme is
demonstrated by establishing the accurate state equation models, and then analyzing the controllable range diagrams, the switching
logic diagrams, the phase portrait, the inductor current waveforms and the output voltage waveforms. Also this scheme can be im-
plemented by improving the correlation between the inductor current and the output voltage of the Buck converter. Research results
show that this scheme can stabilize the chaotic Buck converter to the period-1, period-2, period-4, period-8 orbits, without determining
the desired targeting orbits in advance. Moreover, this scheme does not depend on circuit parameters of the Buck converter, it only
depends on an external parameter named the coupling strength, so this scheme can be applied to the other power converters.

Keywords: chaotic control, Buck converter, correlation, coupling strength
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