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Control of Hopf bifurcation in the one-cycle controlled Boost
converter and its experimental implementation

Ma Wei’ Wang Ming-Yu Nie Hai-Long
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University, Chongqing 400044, China)
(Received 30 November 2010 ; revised manuscript received 27 December 2010 )

Abstract
The one-cycle controlled Boost converter is analyzed by using its averaged model. The results show that the one-cycle
controlled Boost converter loses stability via a supercritical Hopf bifurcation, which may jeopardize the performance of the
converter. A washout filter is proposed in this paper to suppress the Hopf bifurcation. This method can be easily
implemented due to the structure of the one-cycle controlled Boost converter. The averaged model of the washout filter-
aided one cycle controlled Boost converter is derived. Two new parameters in the washout filter can be chosen by Routh-

Hurwitz stability criterion. The washout filter-aided method is verified by simulation and experiment.

Keywords: washout filter, one cycle control, Boost converter, Hopf bifurcation
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