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An atomic force microscope head designed for nanometrology

LU Ming-zhen®’ 2, GAO Si-tian?, JIN Qi-hai?, CUI Jian-jun?, DU Hua?, GAO Hong-tang?
(1.Department of Precision Instruments & Mechanology; Tsinghua University; Beijing
100084; China; 2.Division of Metrology in Length and Precision Engineering; National
Institute of Metrology; Beijing 100013; China)

Abstract: An atomic force microscope (AFM) head designed for nanometrology is described in this
paper. It is a large-scale nanostructure metrological instrument with a working range of 50 mmx50
mmx2 mm. Optical beam deflection method is used to detect the bending of the cantilever. Light is
introduced from an external aser diode with a singlemode polarization maintaining optical fiber. There
are 3 reference mirrors of interferometers attached on it and arranged without Abbe error. Readout
from interferometers could be traced to the definition of the SI Unit meter and the national standard.

With a compact design, a 100 mm light lever is realized inside the AFM head that is less than 20



mm in thickness and 200 g in weight. A force-distance curve is obtained when measuring the surface
of a guage block. Furthermore, online tests of measurement of a step scale have been taken.The
resolution of our AFM head reaches 0.05 nm.
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