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Carbon nanotubes (CNTs) have excellent electronic and structural properties. Their high aspect ratio and small tip radius make them especially suitable candidates for devices such as electron sources. The development of such devices requires CNTs synthesized in localized cells. The substrate used in this study consisted of a sandwich structure where the top layer was photoresist and the bottom was silicon, with a number of layers in between. Using the milling ability of a focused ion beam (FIB) system, holes were cut through the surface of the substrate. These holes were then made larger by wet chemical etching, making the holes into cells. Using the deposition ability of FIB, CNT catalyst was placed in these cells. The Fe or Ni catalyst used in this process was produced by ion beam induced decomposition of ferrocene nicklecene gas. Another CNT catalyst deposition method exploited in this study was the use of a sputter coater to sputter nickel over the substrate. To remove any excess catalyst from the substrate, the photoresist layer was washed away, allowing the catalyst in the cells to remain with the substrate. Once this process was completed, the substrate was placed into a reactor for CNT synthesis to occur. In this study, conventional chemical vapor deposition (CVD) process and plasma enhanced chemical vapor deposition (PECVD) were used to synthesize CNTs. A comparison is made between the different deposition methods and the different catalysts.
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