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57 ABSTRACT

Embodiments of the present invention provide methods to
reduce the copper line roughness for increased electrical
conductivity in narrow interconnects having a width of less
than 100 nm. These methods reduce the copper line rough-
ness by first smoothing the surface on which the copper lines
are formed by performing a short electrochemical etch of the
surface. The electrical conductivity of the interconnects is
increased by reducing the copper line roughness that in turn
reduces the resistivity of the copper lines.
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FIGURE 1

\ o



U.S. Patent Sep. 11,2007 Sheet 2 of 11 US 7,268,075 B2

FIGURE 2
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Figure 3b
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FIGURE 5
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FIGURE 6a
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FIGURE 6b
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