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ABSTRACT

This paper presents the vibration analysis and the performance evaluation of cantilevers with
probing tips for non-contact scanning probe microscopy. One of the current issues of the scanning

probe microscopy technology is to increase the

measurement speed, which is closely tied with the

dynamic characteristics of cantilevers. The primary concern in this research is to investigate the

relation between the maximum possible speed of non-contact scanning probe microscopy and the

dynamic characteristics of cantilevers. First, the finite element analysis is made for the vibration

characteristics of various cantilevers in use. The

computed natural frequencies of the cantilevers are

in good agreement with measured ones. Then, each cantilever is tested with topographic measurement
for a standard sample with the scanning speed changed. The performances of cantilevers are analyzed
along with the natural frequencies of cantilevers. Experiments are also performed to test the effects

of how to attach cantilevers in the piezo-electric actuator. Finally, measurement sensitivity has been

analyzed to enhance the performance of scanning probe microscopy.
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Fig. 2 A typical example of measured frequency
response function of a cantilever
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Fig. 6 The first 6 natural frequencies and mode
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Fig. 7 Mounted cantilever carrier(left) and un-
mounted cantilever carrier(right)
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