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We have explored electrochemical deposition of highly (111) oriented nanotwinned (nt-)Cu
[References 1-4] in damascene features. Electrochemical deposition of nt-Cu was tested initially on a
coupon-scale and after process optimization transferred to (300mm) wafer-level commercial plating
tool. The goal was to deposit nt-Cu without having to modify hardware on the plating tool, resorting to
complex deposition waveforms or other experimental parameters/setups atypical for Cu plating of
Z300mm wafers.

Successful deposition of nt-Cu on @300mm blanket wafers and tuning of the Chemical mechanical
polishing (CMP) processing was followed by first tests on patterned damascene structures. Quality of
the Cu fill was checked against different feature sizes and their aspect ratios (AR). Cylindrical (disc)
damascene structures had diameter ranging from 1 to 100 micron and depth from 500 nanometers to
2 microns. Figure 1 shows cross section FIB image zoomed-in on the central part (not showing field
and sidewalls) of the 2-micron deep feature having diameter of 20 microns. Please note that no
characteristic pyramids on top of highly (111) oriented nt-Cu are observed since Cu overburden has
been CMP-ed prior to FIB analysis.

We report on the feature size and AR dependence of the Cu fill, degree of (111) orientation of plated
Cu, thickness of the transition zone and other properties relevant for electrochemically deposited nt-
Cu. Based on the collected data, we attempt to extrapolate the findings to feature sizes and AR that
could be relevant for future applications.
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Figure 1. Cross-section FIB image of the central part of the nt-Cu filled damascene feature. CMP has
been performed prior to FIB analysis and Cu overburden removed.
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