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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, 2D materials as new liner/barrier layers
which maximize the conductor cross-sectional area and facilitate specular surface scattering, and
topological metals with protected surface states that suppress electron scattering. This talk
presents recent research results focusing on these new materials for high-conductivity narrow
interconnects.
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