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Abstract

Atomic Layer Deposition (ALD) has had a significant impact both on mainstream and nanotechnology applications with the capability of depositing a wide range of materials at the atomic scale, i.e. atomic layer by atomic layer. As might be expected, the successes of ALD have primarily focused on applications whose nanostructure sizes are commensurate with the thin films of ALD. However, there are applications where ALD’s capability is limiting, for example, where structures that need thicker films but with similar conformal properties are required. Obstacles to increased deployment of ALD are its well-known low rate of deposition and significant costs incurred from low utilization of precursors and reactants. This work describes an approach addressing the deposition rate issue by bridging ALD with a more conventional chemical vapor deposition (CVD)-like process. This process regime provides the benefits of ALD; quality conformal films, but at considerably higher deposition rates often associated with CVD and with lower costs due to the higher utilization of expensive precursors and reactants. This technology, called “Fast Atomic Sequential Technology” (F.A.S.T.®) will be described. With this F.A.S.T.® technology it is possible to achieve nearly the same conformal film objectives of ALD but at approximately 5 to 10 times the rate. In this presentation, an example of FAST using structures needing thicker films and high aspect ratio structures will be reviewed. Data showing highly conformal films of insulator (silicon dioxide), barrier (titanium nitride) and seed metal (copper) in structures typically seen in advanced packaging or micro-LEDs (aspect ratios of >10:1) will be shown.
