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Principles for the development of a diffusion barrier layer to overcome the process
limitations of multi-layer interconnects for semiconductor devices
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i _ Multilayer interconnection for semiconductors requires the decrease of a barrier
layer thickness as thin as possible. This research has focused on the self-formation of the barrier layer

and was aimed at understanding the formation mechanism so as to go beyond process limitation with novel
materials and processes. The formation mechanism was found to be electric-field induced diffusion. The

field strength was dependent on alloying elements, which led to_the difference in the formation
mechanism. In order to provide solutions to futuristic narrow lines, we developed a chemical vapor

deposition method to form an ultrathin barrier layer and a sputter reflow method to fill very narrow
lines with copper alloys.
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