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A New Method for Lateral Force Calibration
in Atomic Force Microscope

Hong Joon Kim, Fei Wang, Eui-Sung Yoon' and Hosung Kong
Tribology Research Center, KIST

Abstract — A new calibration method for exact measurement of friction force in atomic force microscope (AFM)
is presented. A new conversion factor involves a contact factor affected by tip, cantilever and contact stiffness.
Especially the effect of contact stiffness on the conversion factor between lateral force and lateral signal is con-
sidered. Conventional conversion factor and a new modified conversion factor were experimentally compared.
Results showed that a new calibration method could minimize the effect of normal load on friction force and
improve the conventional method. A new method could be applied to the specimens with different physical prop-

erties.
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Fig. 1. Schematic view of friction loop on flat and slope
surface.
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Fig. 2. Schematic view of TGFI1 silicon calibration
grating.
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Fig.3. A view of AFM used for the measurement of
nano-adhesion and friction.
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Fig. 4. SEM image of ULTRASHARP silicon cantilever
of the NSC14 series.
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Fig. 5. SEM image of TGFO01 grating.
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Fig. 6. Friction loops recorded under applied normal load of (a) 0.1 uN, (b) 0.5 pN, () 1 uN, (d) 2 uN.

Table 1. Contact stiffness and contact factors under
different applied normal loads

L(},LN) Kconlacl(N/ m) ﬁ
0.1 281.83 0.83
0.5 481.92 0.89

1 626.78 0.92
2 765.01 0.93

Table 2. Coefficients of friction and lateral calibration
factors of improved wedge method and new method
tested on standard gratings

L a ot
<I11>
(UN) W uN/V pPN/V
0.1 0.21+0.03 0.46+0.06 0.55+0.07
0.5 0.19+0.02 0.49+0.03 0.55+0.04
0.19+0.01 0.51+0.02 0.56+0.03
2 0.19+£0.01 0.53+£0.02 0.57+0.03
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