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Abstract This paper investigates the influence of unmodeled
dynamics from the sensor in a sliding mode controlled (SMC)
Buck converter, and presents a quantitative analysis approach
for the stability and output voltage harmonics on the basis of
singular perturbation theory. The design parameter of SMC is
first given. Taking the rise time of sensor as a perturbed param-
eter, the buck converter is modeled as a singularly perturbed
system. Then in the frame of multiple-time scale, the influence
relationship of stable sensor and the time constant is deduced,
and further the stability of the whole closed-loop buck converter
system is given by constructing a Lyapunov-like function, prov-
ing the existence of harmonics induced by unmodeled dynam-
ics. The describing function method is introduced to analyze
the frequency and amplitude of the output voltage harmonics.
Simulations validate the proposed method.
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Fig.1 Block diagram of sliding mode controlled Buck

converter
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