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Atomic Force Microscope Probe Calibration by use of a Commercial Precision Balance

M. S. Kim, I. M. Chot, Y. K. Park, J.H. Choi, and J.H. Kim (Division of Physical Metrology, KRISS)

ABSTRACT

In this paper, we investigate the characteristics of a piezoresistive AFM cantifever in the range of 0 ~ 30 uN by using

nano force calibrator (NFC), which consists of a high precision balance with resolution of 1 nN and 1-D fine positioning

stage. Brief modeling 6f the cantilever is presented and then, the calibration results -are shown. Tests revealed a linear

relationship between the probing force and sensor output (resistance change), and the force vs. deflection. From this

relationship, the force constant of the cantilever was calculated to 3.45 N/m with a standard deviation of 0.01 N/m. It shows
that there is a big difference between measured and nominal spring constant of I N/m provided by the manufacturer g

specifications.
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Fig. 1 A diagram of the AFM cantilever calibration system,
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Fig. 2 Photographs showing the cantilever (a) approaching
the load button, and (b) deflected by the load button.
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Fig. 2 Balance output variation as the temperature changes
during 14 hours.
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Fig. 4 Photographs showing the piezoresistive cantilever

purchased for use in our experiments
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Fig. 5 A graph showing the resistance changes in

proportion to the temperature changes. Note that two
curves are similar.
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relationships of the piezoresistive cantilever.
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Fig. 7 Force/Resistance characteristics of the AFM
cantilever.
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