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Abstract

The two inductor current boundaries are derived, and segmented smooth iteration mapping model of current controlled quadratic

boost converter is established based on the detailed description of switching states. The comparative analyses of the nonlinear bi-

furcation behaviors are performed with input inductor current and the storage inductor current as current feedback respectively. Two

boundary conditions for the transition from stable period-one state to sub-harmonic oscillation state and for the transition from discon-

tinuous conduction mode to continuous conduction mode are derived by analyzing stability and operation mode. The operation-state

regions corresponding to circuit parameter regions are estimated by utilizing the parameter-space maps. An experimental circuit is

built and the results show that both different bifurcation routes and operation mode transition phenomenon are changed with parameter

variation, the current controlled quadratic boost converter exhibits complicated dynamical behaviors. The experimental results verify

the correctness of the theoretical analysis.

Keywords: quadratic boost converter, switching state, mode shift, border-collision bifurcation

PACS: 05.45.—a

DOI: 10.7498/aps.62.160501

* Project supported by the National Natural Science Foundation of China (Grant No. 51177140) and the Fundamental Research Fund for the Central

Universities, China (Grant No. 2682013ZT20).

1 Corresponding author. E-mail: mervinbao@126.com

160501-8



