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Min-projection-strategy switching rules

for DC-DC converters modeled as piecewise linear systems

XIAO Wen-xun, ZHANG Bo, CHEN Liang-gang
(Electrical Power College, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: Stability and control of DC-DC converters are handled easily and efficiently by utilizing piecewise linear
system analysis approach. Applying the stability theorem of piecewise linear systems, we establish the min-projection-
strategy switching rules for realizing the global stability of the system. The method for analyzing the convergence-rate based
on the min-projection strategy is then proposed. This analysis reveals the nature of the convergence-rate of piecewise linear
systems in the entire state-range, and supplies theoretical basis for improving the convergence-rate of the min-projection-
strategy switching rules. Finally, the Boost DC-DC converter is selected as an example for verifying the above theory.
Experimental results from this DC-DC converter demonstrate the feasibility of the min-projection-strategy switching rules.
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#F(Switching rules based on min-projection

strategy for DC-DC converters)
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Fig. 1 Min-projection trajectory on the switching surfaces
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Fig. 2 Dynamic responses of system
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