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Modeling and Control for DC-DC Converters Based on Hybrid System
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ABSTRACT: Power electronic circuit is a switching system.
And its continuous time variables mutually affect with discrete
events, so it is also a typical hybrid system. Based on hybrid
system theory, uniform hybrid system models are established
for second-order DC-DC converters working under continuous
current mode (CCM). Direct Method of Lyapunov is used to
analyze stability of the system and a new sliding mode control
strategy is derived. Simulation and experimental results on
Boost converter are given to validate the strategy. A suggestion
is presented for practical use. So comparing with the traditional
averaged or linearized models, hybrid models can be more
precise in theory because no approximation is introduced. It
also helps to better analysis and control of power electronic
system.
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