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Realizing friction measurements for sing-atom contact using on-chip AFM
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Tribology characteristics were examined for a minimum contact area using the
on-chip AFM in which the cantilever was mounted directly onto the substrate on which the 3-DOF
microstage. An FEM analysis showed that the on-chip AFM achieved small thermal drifts. The fabricated
on-chip AFM represented stage displacements of 1.1 ym and 1.5 p m in the vertical and lateral
directions, respectively. For tribological evaluation, a negative load of 22.5 nN was applied between
the Si probe and the Si translation stage surface, and raster scanning was performed at various scanning
speeds between 0.1 p m/s and 100 y m/s, for measurement of friction force distribution. Friction force
microscopy images were thus successfully obtained, and the average friction force for the entire scanning
area represented a positive slope against scanning speed. The relations between friction force and load
were examined and the minimum contact area was 4.5 square nanometers, which corresponded to 15 atoms.
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