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Abstract: Si is among the most preferred materials for microsystems such as micro-electro-mechanical
systems (MEMS). While making micro-components out of Si is very cost-effective due to the available
wet-etching process, this material poses serious problem as a moving component owing to high friction and
wear characteristics. The solution lies in providing ultra-thin (only 10s to 100s of nanometer thick) lubricating
coating on Si that can provide acceptable coefficient of friction coupled with low adhesion and high wear life.
In this talk, we will present two approaches, the first one is to apply composite monolayer of organic
molecules by self-assembly process. The second approach is to provide ultra-thin coating of a polymer by a
dipping process. In both cases, extensive research have been conducted in our laboratory to evaluate their
friction, adhesion and wear properties vis-a-vis bare Si. We have found that the tribological (friction and wear)
performance of Si can be drastically improved by having a composite layer of the self-assembled molecules
or dip-coated polymer layer with a top monolayer of perfluoropolyether (PFPE). The PFPE layer provides
liquid-like mobility at the surface giving low shear stress and overall high wear life to Si.
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