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Abstract: A sliding mode switching function with double closed-loop is proposed based on
inductance current to deal with the problems that the sliding coefficients are often difficult to
determine and the robustness control of a system conflicts with dynamic quality. Benchmark
inductor currents are tracked by the output voltage and tracing coefficients are determined by
solving the Lyapunov functions, which avoids the difficulties to determine conventional sliding
mode coefficients and to measure the benchmark inductor currents. Moreover, the arithmetic
builds a nonlinear link on the sliding mode switching function, and derives an adaptive control
method of terminal sliding modes with double closed-loop. In order to obtain an optimal control
strategy of terminal sliding modes, the present method improves the approach speed and the
convergence speed simultaneously by implementing the adaptive selection of terminal sliding
modes, effectively suppresses the output voltage impulse in the start-up phase, and improves the

transient response and robustness of a system simultaneously. Simulation verifies the
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applicability of the present method in accurate control of Buck converters.

Keywords: Buck converter; adaptive terminal sliding mode control; double closed-loop sliding

mode control; transient response; robustness
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