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It has been more than 15 years now since the idea of the gas cluster ion beam (GCIB) process first came up, but the applications to industrial processes have increased recently, driven by the nano-technology program, especially in Japan and US. This ion beam process uses a beam of ions consisting of clusters of a few hundreds to thousands of atoms generated from gaseous materials. The impact of these accelerated cluster ions with the surface produces a low energy bombardment at very high density. The cluster-surface collisions were found to cause non-linear effects and to have unique characteristics which were found to be useful for applications in novel surface processing. Fundamentals of the cluster ion - solid surface interactions have been established by MD simulations and experiments. These characteristics include surface effects such as shallow implantation, high rate sputtering, cleaning and smoothing, as well as low temperature thin film formation. 

This paper reviews unique characteristics of GCIB processes and R&D results of two government projects (NEDO and METI) called “Cluster Ion Beam Process Technology” and “Nano-Fabrication Process Technology using Advanced Quantum Beams”. These projects aim at development of basic industrial technology such as shallow ion implantation, high rate and non-damage etching/smoothing and high quality thin film formation.
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