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Application of KPFM in study of charge behavior in dielectric

GUO Haomin, ZHANG Zixuan, JIA Beibei, CHEN Chengxiang, WU Kai, ZHOU Jun

(State Key Laboratory of Electrical Insulation and Power Equipment, School of Electrical Engineering,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Kelvin probe force microscope (KPFM) is an important tool to measure the surface potential of materials with

nanometer resolution. Because of its sensitivity to the surface charge of materials, it has been widely used in the research of

dielectric charge behavior in recent years. This paper introduced the principle of KPFM, summarized the latest research

progress of KPFM applied to charge behavior in dielectrics, focused on the analysis of the diffusion and migration

mechanism of surface and interface charges in dielectrics. And the application of KPFM in typical dielectrics such as

inorganic materials, nanocomposites, and ferroelectric materials were also reviewed.
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Fig.1 Schematic diagram of Kelvin method
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Fig.3 Schematic diagram of open-loop KPFM
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Fig.6  Surface potential and morphology of

polarized region under different voltage
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Fig.8 3D morphology image and surface potential image

near particles in nanocomposite ferroelectric films
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