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Device Model of Ferroelectric Capacitor Based on
Polarization Reversal Function

WEN Xin-yi,ZHOU Wen-li, WANG Yun-bo, GAO Jun-xiong, YU Jun
( Department of Electronic Science and Technology , Huazhong University of Science and Technology , Wuhan , Hubei 430074, China )
Abstract: Based on the microstructure and the domain reversal behavior of ferroelectric thin films, the ferroelectric domains
are abstracted as a cluster of dipoles. Each dipole has self-independent coercive field, and the complicated mechanism of their polar-
ization switching under random signal is considerably facilitated by a geometric interpretation. Then, we introduce the concept of po-
larization switching function to represent the relation between the macroscopical polarization and electric field. The polarization
switching function also help to simply the computation and avoid the enhanced errors from the differentiations of experimental data.

A model based on polarization reversal function is developed, which has explicit physical background and concise mathematical for-

malism.
Key words: ferroelectric film capacitors; model; dipole ; hysteresis
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