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Abstract: Aimed at the problems of insufficient dynamic performance and poor robustness in the traditional
linear control, a dynamic response optimization method based on the model predictive control of a multi-phase
interleaved Buck converter is proposed in this paper. First, the state space model of the interleaved Buck converter
is optimized, and a virtual impedance method is put forward to realize the decoupling control of each phase
converter. Second, a load disturbance observer and a continuous set model predictive controller based on one-step
prediction are designed. The reference current is calculated based on the load current observation and the output
voltage deviation, and the optimal duty cycle in each phase is obtained by substituting it into the predictive model
with an objective of minimizing the current deviation. Finally, a simulation platform was built on Matlab/
Simulink for simulation verification, and experiments were conducted on a three-phase Buck converter.
Simulation and experimental results show that the proposed algorithm can effectively suppress the output voltage
variations caused by load disturbances, improve the dynamic performance of the system, and ensure its robustness
at the same time.
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