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Abstract

Peak current and valley current controlled switching DC-DC converters show symmetrical dynamic phenomenon within

a wide circuit parameter range. The unified discrete iterative map model of peak current and valley current controlled

buck, boost, and buck-boost converters is established, and the unified piecewise smooth iterative map and their

corresponding characteristic equations are also derived. The forward and inverse bifurcation diagrams and Lyapunov

exponent spectrums with duty ratio as parameter are obtained by numerical simulation. The research results indicate that

the bifurcation diagrams and Lyapunov exponent of peak and valley current-mode controlled switching converters show

symmetrical dynamic phenomenon corresponding to a symmetrical point or a symmetrical axis. The numerical simulation

results are verified by the time-domain simulation, which further indicates that with the duty ratio varying, the peak and

valley current-mode controlled switching converter reveals a symmetrical dynamic phenomenon, or a symmetrical dynamic

phenomenon accompanying an asymmetrical dynamic phenomenon, or an asymmetrical dynamic phenomenon.

Keywords: switching converters, iterative map, current-mode control, symmetrical dynamic phenomenon

PACC. 0545

# Project supported by the National Natural Science Foundation of China ( Grant No. 50677056 ), the Cultivation Project of Excellent Doctorate
Dissertation of Southwest Jiaotong University and the Doctoral Innovation Foundation of Southwest Jiaotong University.

+ E-mail ; ghzhou-swjtu@ 163. com



