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STAGED ALUMINUM DEPOSITION PROCESS FOR FILLING VIAS

The present invention is a semiconductor metallization process for providing
complete via fill on a substrate and a planar metal surface, wherein the vias are free of
voids and the metal surface is free of grooves. In one aspect of the invenﬁon, a refrac:tory
layer is deposited onto a substrate having high aspect ratio contacts or vias formed
thereon. A PVD metal layer, such as PVD Al or PVD Cu, is then deposited onto the
refractory layer at a pressure below about 1 milliTorr to provide a conformal PVD metal
layer. Then the vias or contacts are filled with metal, such as by reflowing additional
metal deposited by physical vapor deposition on the conformal PVD metal layer. The
process is preferably carried out in an integrated processing system that includes a long

throw PVD chamber, wherein a target and a substrate are separated by a long throw

distance of at least 100 mm, and a hot metal PVD chamber that also serves as a reflow

chamber.
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