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摘要摘要摘要摘要 该文提出了一种前馈电流控制的斜坡补偿方法，将该方法引入到临界导通Boost 功率因数校正(PFC)转换器的设计中，以减小零交越失真

问题，改善谐波电流和频率对系统的限制。基于临界导通Boost PFC转换器的拓扑结构，理论分析了前馈电流控制斜坡补偿技术对脉冲宽度调制

(PWM)信号占空比的调制作用，推导出补偿斜率与输入线电压的关系式，迫使线电压零交越点附近的电流跟随电压变化。仿真和测试结果表明，

该方法可有效抑制零交越失真现象，提高系统的动态性能，尤其在高频及轻负载情况下。测得Boost PFC转换器的总谐波失真(THD)仅为

3.8%，功率因数0.988，负载调整率3%，线性调整率小于1%，效率达到97.3%。有效芯片面积为1.61×1.52 mm2。
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Abstract： The method of feedforward current control slope compensation and its circuit structure are proposed. With 

this method, the zero-crossing distortion of boundary boost Power Factor Correction (PFC) converter is reduced, for 

improving limits for harmonic current and frequency of the system. Based on boundary boost PFC converter topology, the 

modulation of Pulse Width Modulation (PWM) signal duty cycle is analyzed theoretically by the feedforward current 

control slope compensation technology. The relationship between the compensation slope and input line voltage is 

derived, which forces the current to follow the input voltage in the vicinity of the ac line voltage zero-crossing points. 

Simulation and experimental results reveal that, the zero-crossing distortion of the system could be suppressed 

efficiently with this method, as well as improved system dynamic performance, especially under the condition of high 

frequency or light load. The measured Total Harmonic Distortion (THD) of the Boost PFC converter is only 3.8%, the 

power factor is 0.988, the load adjust is 3%, the linear adjust rate is less than 1%, and the efficiency is 97.3%. The 

active die area is 1.61×1.52 mm2. 
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distortion     

Received 2010-11-19; 

本文基金本文基金本文基金本文基金:

国家重大科技专项(2009ZX01034-002-001-005)和国家863计划项目(2009AA01Z258, 2009AA01Z260)资助课题 

通通通通讯讯讯讯作者作者作者作者: 李娅妮     Email: yanili@mail.xidian.edu.cn 

引用本文引用本文引用本文引用本文:   

李娅妮, 杨银堂, 朱樟明, 强玮.基于前馈电流控制斜坡补偿的Boost功率因数校正零交越失真研究[J]  电子与信息学报, 2011,V33(9): 2237-2242 

Li Ya-Ni, Yang Yin-Tang, Zhu Zhang-Ming, Qiang Wei.Design of Zero-crossing Distortion of Boost Power Factor Correction (PFC) Based on Feedforward 
Current Control Slope Compensation[J]  , 2011,V33(9): 2237-2242 

链链链链接本文接本文接本文接本文:  

http://jeit.ie.ac.cn/CN/10.3724/SP.J.1146.2010.01262      或或或或     http://jeit.ie.ac.cn/CN/Y2011/V33/I9/2237

Copyright 2010 by 电子与信息学报  


