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Diamond MEMS may offer many potential performance and reliability advantages over traditional MEMS materials. For instance, its high Young’s modulus may enable diamond RF MEMS devices to operate at unprecedented high frequencies, whereas the surface chemistry of diamond, which gives rise to it’s low friction and stiction properties, may greatly enhance the reliability of these devices, simplify the complexity of their design and also possibility greatly reduce packaging costs (e.g. the need for anti-stiction coatings and hermetic packaging). However, there are many challenges to be overcome if the dream is to become a reality. Like any other thin film technology, diamond films must integrate with many other different materials (semiconductors, metals, oxides) in order to realize real MEMS devices. Over the past ten years at ANL we have studied the growth of ultrananocrystalline diamond (UNCD) using argon-rich Ar/CH4 plasmas with C2-dimers as the principal growth species. These films consist of diamond grains 2-5 nm in size and high-energy grain boundaries that are only 0.5 nm wide consisting of a mixture of sp3 and sp2 bonding. UNCD possesses many of the extreme materials properties of natural diamond (hardness, modulus, etc.), and yet the growth chemistry may overcome many of the materials integration issues mentioned above. In this talk I will focus on the material integration and surface micromachining of UNCD films, with particular emphasis on the low-temperature growth of UNCD and the nanotribology of the UNCD surfaces. I will also discuss our work in progress on the development of UNCD films for artificial retinas and RF-MEMS. *This work was supported by the US Department of Energy, BES-Materials Sciences, under Contract W-13-109-ENG-38

