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Temperature Dependence of Nanoscale Friction and Conductivity on
Vanadium Dioxide Thin Film During Metal—Insulator Transition

Jong Hun Kim', Deyi Fuz, Sangku Kwon', Jungiao Wu’ and Jeong Young Park'

'Graduate School of EEWS, KAIST, and Center for Nanomaterials and Chemical Reactions,
Institute for Basic Science, Daejeon 305-701, 2Department of Materials Science and Engineering,
University of California, Berkeley, Berkeley CA 94720 USA

Nanomechanical and electrical properties of vanadium dioxide (VO2) thin films across thermal-driven
phase transition are investigated with ultra-high vacuum atomic force microscopy. VO2 thin films have
been deposited on the n-type heavily doped silicon wafer by pulsed laser deposition. X-ray diffraction
reveals that it is textured polycrystalline with preferential orientation of (100) and (120) planes in
monoclinic phase. As the temperature increases, the friction decreased at the temperature below the
transition temperature, and then the friction increased as increasing temperature above the transition
temperature. We attribute this observation to the combined effect of the thermal lubricity and electronic
contribution in friction. Furthermore, the dependence of nanoscale conductance on the local pressure was
indicated at the various temperatures, and the result was discussed in the view of pressure-induced
metal-insulator transition.

Keywords: VO2, AFM, conductive AFM, friction
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