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全数字逆变电源IIR Butterworth数字滤波

段,孙同景,李振华, 黄长伟, 张光先

山东大学 控制科学与工程学院| |济南 250061

摘要： 

提出了一种改进的Butterworth滤波方法，能够对逆变焊机副边反馈电流进行有效的滤波，使电流型PWM控制器能

够在强干扰、高电压和大电流的恶劣环境下高速稳定地工作。首先对信号进行快速傅里叶变换，得到有用信号和噪

声的频谱分布。在综合考虑了FPGA硬件实现处理速度后，设计了IIR Butterworth滤波器，结合移动中值平均滤波

的方法改善了单纯Butterworth滤波器启动速度和给定变化较大时跟踪速度慢的缺点。仿真和实验结果表明，滤波

器具有很好的滤波效果，较小的相移，动态响应快，能够保证逆变焊机精确可靠地工作。 
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IIR Butterworth digital filter for full digital inverter

DUAN Bin, SUN Tong-jing,LI Zhen-hua, HUANG Chang-wei,ZHANG Guang-xian 

College of Control Science and Engineering, Shandong University, Ji'nan 250061,China 

Abstract: 

A new method of improved Butterworth filter was proposed to denoise feedback vice current of inverter 
effectively and make current mode PWM controller work fast and steadily in the environment with 
strong interference, high voltage and large current. First, the signal was analyzed with fast fourier 
transformation to get the frequency spetrum of useful signal and noise. Then IIR Butterworth filter was 
designed after analysis of processing speed with FPGA realization. In order to improve the start and 
tracking speed, moving average median filter was proposed. The simulation and experiment results 
show the filter is characterized by small phase shift and fast dynamic response. All digital inverter can 
work accurately and reliably.

Keywords: full digital inverter   IIR digital filter   Butterworth   moving average median filter   pulse 
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