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A layered electrode composed of conductive and non-conductive ultrananocrystalline diamond (UNCD) has been fabricated at Argonne National Laboratory in the Center for Nanoscale Materials user facility. This new electrode allowed for consistent, patterned micro- and nanostructures to be electrodeposited with uniformity and from a wide variety of materials out of aqueous and non-aqueous solutions using electrochemical step edge decoration. UNCD, being electrically conductive, works as an efficient electrode and at the same time provides a robust platform due to its chemically inert nature. This allows easy transfer of the resulting deposited micro- or nanostructures onto an adhesive polymer thus regenerating a clean electrode surface for repeated use. Duplicate copies of the original electrodeposited wires were deposited without needing to repeat the difficult lithography steps for each batch of wires made. The combination of unique electrical and chemical properties of UNCD is promising to allow mass production of uniform patterned nanostructures. Materials electrodeposited include: Pb, Au, Cu, Co (non-aqueous), Te, CdTe, and CdS.
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