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Recent progress of atomic force microscopy
CHENG Zhi-Hai' ZHENG Zhi-Yue QIU Xiao-Hui"

(Key Laboratory of Standardization and Measurement for Nanotechnology . Chinese Academy of
Sciences. National Center for Nanoscience and Technology . Beijing 100190, China)
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Abstract Atomic force microscopy (AFM) is one of the key techniques for real-space 1m-
aging and structure characterization at the micro- and nanometer scale, and many remarkable new
functions and techniques have been developed in recent years. Two special areas will be presented
here: the various detection modes of AFM and their applications in the nanoscale research and mea-
surement of physical properties, and the development of AFM techniques and their applications in
basic and applied science. A brief comment will also be given on the further development of AFM
probe techniques and their expanding application areas.

Keywords  advanced atomic force microscopy. functional cantilever, nanoscale characteriza-

tion and measurement
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Research on Calibration Method of High-precision
Capacitive Displacement Sensor

ZHENG Zhi-yue', SHI Yu-shu™®, GAO Si-tian’, LI Dong-sheng', LI Wei’, LI Shi*, LI Qing-xian®
(1. China Jiliang University, College of Engineering Measurement, Hangzhou, Zhejisng 310018, China;
2. National Institute of Metrology . Beijing 100029, China;
3. Tianjin University, Tianjin 300072, China:

4. Suzhou Institute of Measurement and Testing, Suzhou, Jiangsu 215128, China)

Abstract: A calibration method of high-precision capacitive displacement sensor is deseribed based on laser
interferometer and & single axle precision displacement stage, and develaped a set of calibration device. Tuking advantage
of the relationship between the voltage and the displacement. the single axle precision displacement stage generate nano-
svale displacement, meanwhile using laser interferometer and the capacitive displacement sensor Lo be calibrated 1o measure
the small displacement synchronously. The device can precisely calibrate linearily, repeatability and measurement
resolution of the capacitive displacement sensor. Finally, the calibration accuracy and practicability of the method are
verified by experiments, the main faclors affecting calibration are analyzed and the measurement uncertainty is 2.2 om .

Key words: Melrology; Nanometrology; Capacitive displacement sensor; Single axle precision displacement stage:
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