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Improved complementary sliding mode control for Buck converter
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Abstract: An improved complementary sliding mode control(CSMC) strategy based on the disturbance observer (DOB)
is proposed in this paper to solve the control problem of Buck converter system with matched and mismatched disturbance.
Firstly, the mathematical model of Buck converter with many kinds of disturbance was established, we rewrite it to a stan-
dard second-order cascade control system. The lumped disturbance in the formula was combined, separately, as matched
and mismatched disturbances. Secondly, two DOBs are designed to estimate the matched and mismatched disturbance
respectively in the system equation, which can track the disturbance signal in finite time, so the controller can suppress the
influence of various uncertainties in the system. Then, the complementary sliding mode surface is designed and an improved
complementary sliding mode reaching law based on the equivalent control is proposed, which preserves the robustness in-
side the boundary layer, improves the dynamic performance of the controller, reduces the static error, and broadens the
selection range of boundary layer parameter. Finally, the stability of the controller is proved based on the Lyapunov theory.
Digital simulation shows that the proposed improved CSMC controller combined with DOB can effectively suppress the
matched and mismatched disturbance, achieve a faster convergence rate and higher tracking accuracy.
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