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Abstract — A study to improve filling of semiconductor contact holes by enhancement of the direc-
tionality of the source beams has been undertaken. The collimation of source beams was improved by
the ionized cluster beam deposition technique with modification of the cell geometry. The collimation
tested with neutral cluster beam was excellent. But, the Cu films were grown in a columnar mode due
to the lack of surface mobility of the impinged clusters. A shadow effect also caused cleavage and con-
sequent discontinuity at the steps as films grow. By applying acceleration voltage, the columnar growth
in a contact hole of 0.5 um diameter and 1 um height disappeared and considerable coverage at the side
wall of the contacts as well as perfect bottom coverage were observed. These are all due to the as-
sistants of the accelerated ionized clusters with high kinetic energy. Thus we demonstrated that the ICB
deposition technique can be used to completely fill sub-half-micron contact holes with high aspect ratio.
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