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Organic monolayers are used on silicon surface micromachined (SMM) devices to improve yield and insure proper device operation.  Changes in the chemistry of surfaces can have significant impact on the performance of SMM devices.  These changes can result from mechanical stress, or interaction of the monolayer with other adsorbed species during post-fabrication processes or storage.  Surface analysis, including x-ray photoelectron spectroscopy and scanning probe microscopy, has been used to investigate the chemistry and structure of films exposed to a variety of processing and storage conditions.  Diagnostic microelectromechanical system (MEMS) devices have been used to investigate the effects of these exposure conditions on the friction behavior of chemisorbed monolayer lubricants.  We find that vapor-deposited amino-functionalized fluorosilanes exhibit hydrolytic instability during exposure to water vapor at 310C, while liquid-deposited fluorinated alkylsilanes do not.  Purely hydrocarbon alkylsilanes also exhibit degradation under these conditions, resulting in an increase in friction coefficient.
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