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Influence of Switching Delay on the Bifurcation of Buck Converter
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(School of Optical-Electrical and Computer Engineering , University of Shanghai
for Science and Technology , Shanghai 200093 , China)

Abstract: The phenomena of bifurcation and chaos in a current-mode controlled Buck converter
with switching delay were explored. The mathematical model was developed. Using the ideal DC
input voltage as a variable, diagrams of bifurcation and chaos were given in regard to the
parameters of an ideal switch and three typical switching delay through computer simulation. The
Poincare section and time-domain graphs about inductive current and capacitor voltage were
provided. The experimental analysis shows that with the increase of switching delay time, the

bifurcation will be intensified and even lead system to instability.
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Fig.1 Schematic diagram of a current-mode
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Fig.2 Influence of switching delay on

bifurcation structure
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Fig.3 Chaos diagrams with DC input voltage as a variable
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Fig.4 Diagrams for Vi, =24 V with 0.5 ps switching delay
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Fig.5 Diagrams for Vi, =12 V with 1 ps switching delay
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Fig.6 Diagrams for Vi, =18 V with 1 ps switching delay
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Fig.7 Diagrams for V;, =24 V with 1 ps switching delay
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