
一种分数阶压控忆容器模型及其电气特性分析 

赵恢寿 1 ，甘朝晖 1 ，张士英 1 ，王庆国 2  

(1 武汉科技大学 信息科学与工程学院，湖北 武汉 430081； 

2 武汉科技大学 汽车与交通工程学院，湖北 武汉 430081) 

摘  要：忆容器是具有记忆功能的非线性电容.近年来，研究人员已经提出了一些整数阶忆

容器模型，并分析了整数阶忆容器模型在不同类型信号激励下的响应特性，而分数阶忆容器

的研究还比较少.在分析了现有整数阶忆容器模型的基础上提出了一种分数阶压控忆容器模

型，并对该分数阶忆容器模型在正弦信号激励下的响应进行了实验分析，结果表明该模型能

够正确地模拟忆容器的特性.分数阶阶次和非线性窗函数中的控制参数对分数阶忆容器电气

特性的影响规律也得到了分析和总结,这些结果对忆容器的应用具有一定的参考价值. 
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Abstract：Memcapacitor is a nonlinear capacitor with memory function. In recent years, 

researchers have proposed a number of integer-order memcapacitor model, and analyzed the 

response characteristics of integer-order memcapacitor model under different types of excitation, 

but the research of fractional-order memcapacitor is less. In the paper, based on the analysis of 

the existing integer-order memcapacitor model, a fractional-order voltage controlled 

memcapacitor model is proposed, and the responses of the fractional-order memcapacitor 

model with nonlinear window function excited by sinusoidal signal is analyzed. The experimental 

results show that the model can simulate the characteristics of memcapacitor correctly. The 

influences of fractional order and control parameters of the window function on the electrical 

characteristics of the fractional-order memcapacitor have also been analyzed and summarized. 

These results have a certain reference value for some applications of memcapacitor in various 

fields. 
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