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Fixed-frequency Sliding M ode Control with Load Disturbance
Observation for Boost Converter

XU lJiazhu, WANG Jiayu, LIU Yuxing, ZENG Linjun, LIANG Zhihong, ZHONG Chaofeng
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The traditional linear control method for a Boost converter has a poor dynamic performance and weak

robustness to load disturbance. To solve this problem, a fixed-frequency sliding mode current control method based on

power balance is proposed. First, the observed value of load current is used to calculate the input power, which is

required to maintain the stability of output voltage. Then, the input power of the converter is adjusted by controlling the

inductor current, so that the system’s state trajectory is restrained on the sliding mode surface that possesses invariance

to load disturbance, thus ensuring the system’s large signal stability and improving its dynamic performance. Finally,

based on the equivalent control principle, the equivalent sliding mode control is achieved through the PWM technique

to avoid problems of chattering and unstable switch frequency. Simulations of the Boost converter under the condition

of step load change are carried out in Simulink, and the proposed method is compared with the traditional linear control

method. Results show that when using the proposed method, the system’s dynamic performance is better and its large

signal stability under large load disturbances is guaranteed.

Keywords: Boost converter; equivalent sliding mode control; load disturbance; power balance; large signal

stability
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Fig. 4 Schematic of sliding mode current controller
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