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Research Progress in Atomistic Simulation on Ferroelectricity and Electrome-
chanical Coupling Behavior of Nanoscale Ferroelectrics

WANG Xiao-Yuan®, YAN Ya-Bin!, SHIMADA Takahiro®, KITAMURA Takayuki?

(1. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China; 2. Department of Me-
chanical Engineering and Science, Kyoto University, Kyoto 606-8501, Japan)

Abstract: For nanoscale ferroelectric materials, their geometrical structures and characteristic sizes strongly affect
the ferroelectricity, which are dominant factors for the reliability of functional materials in micro-electronics. Numeri-
cal simulation is an effective tool instead of the experimental method to investigate the physical properties of ferro-
electrics. Particularly, when the characteristic sizes of these materials shrink to several nanometers, it may be the only
option because no experimental testing system is available due to the restriction in specimen fabrication and measure-
ment precision. In this paper, recent progresses in numerical simulations on the ferroelectricity of typical 2D, 1D and
0D nano-ferroelectrics are reviewed, especially researches on the polarization distribution, phase transition, critical
size, and electromechanical coupling behavior of nanoscale ferroelectrics. Finally, the potential research emphases on
numerical simulation of the nanoscale ferroelectrics are prospected.
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paraelectric phase and (b) ferroelectric phase
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Fig. 2 Atomic structure of ABO; in the paraelectric, ferro-
electric and antiferrodistortive phases
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