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Research on Buck Converter Sliding Mode Control Method Based on Power Maxing Reaching Law
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Abstract: In view of the shortcomings of Buck converter sliding mode control method based on traditional
exponential reaching law, such as slow convergence speed and unsmooth dynamic response, a sliding mode control
method based on power maxing reaching law was proposed. Power terms were introduced to improve the system
convergence speed; inverse hyperbolic sine function terms were introduced to reduce overshoot and adjust sliding
mode chattering with system state. The chattering near equilibrium point of the system was determined by the
parameters of inverse hyperbolic sine function, and a detailed calculation method of switch zone was given. The
power mixing reaching law has second-order sliding model property, and the system can reach sliding mode surface
in a limited time. This method was applied to the second-order sliding mode controller of Buck converter, and a
method for selecting sliding mode parameters was given. Simulation and experimental data show that the power
mixed reaching law sliding mode control method proposed can effectively improve system convergence speed,
reduce overshoot, and enhance steady-state accuracy.
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