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Transparent conducting oxides are an important class of materials widely used in optoelectronic applications due to their unique combination of high electrical conductivity and optical transparency.  Degenerately doped indium tin oxide, the most widely used commercial TCO, exhibits up to ~103 S/cm and 80% transparency in the visible range.. Very conductive blanket thin films can be created using conventional deposition techniques. However, here we show the use of a focused ion beam system (FIB) allows locally dope undoped TCO films, achieving spatial resolution on the order of ~100-150 nm. The resulting doped regions form 110-160 nm wide wires of ~7nm nominal depth, which are theoretically limitless in length, connectivity, and shape. These electrically-active wires were imaged by a combination of conductive atomic force microscopy (c-AFM) techniques and dopant concentration profiles were characterized with secondary ion mass spectrometry (SIMS).

