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Abstract:   

A major challenge for the continued downscaling of integrated circuits is the resistivity 

increase of Cu interconnect lines with decreasing dimensions, limiting power efficiency and 

causing the interconnect delay to exceed the gate delay. This resistivity increase is due to 

electron scattering at Cu surfaces and grain boundaries and leads to, for example, a 10-fold 

resistance increase for 10-nm-wide Cu lines. Alternative interconnect materials have the 

potential to outperform Cu. These include metals with a small electron mean free path to 

render electron scattering at surfaces and grain boundaries negligible, electropositive 

metals with spherical Fermi surfaces which minimize surface charge transfer and maximize 

electron transmission at grain boundaries, anisotropic compounds with preferential transport 

along the wire direction, and 2D and topological metals.  

This talk summarizes classical models that describe conduction in nanoscale wires, 

discusses different approaches to search for conductive materials that may replace current 

interconnect metals, and provides a summary of experimental and computational research 

addressing the interconnect resistivity challenge. 
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