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Abstract — With the copper interconnection in the semiconductor process, complex residues including copper oxide,
fluoride, and polymeric fluorocarbon are formed by plasma etching. In this study, a cleaning solution was prepared with
a component having an amine group (-NH,) and a carboxyl group (-COOH), and the characteristics of removing post-
etch residues in the copper wiring process were analyzed. In the cleaning solution containing an amine group, the length
of the component substituted with nitrogen and the length of the carbon chain influenced the cleaning effect, and the
etching rate of copper oxide increased as the pH of the cleaning solution increased. The activity of the amine group is in
the basic region, and the activity of the carboxyl group is in the acidic region, and the cleaning process proceeds through
complex formation with copper or copper oxide in each region.
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Fig. 1. Etch rate of copper oxide as a function of pH in 10 wt%
amine containing solutions at 25 °C for 1 min.
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Fig. 2. Etch rate of copper as a function of pH in 10 wt% amine
containing solutions at 25 °C for 10 min.
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Fig. 4. UV/Vis spectra for dissolution of copper oxide layer in 10 wt%
mono-ethanol amine solution at pH 2, 5, 7, 10 and 12.
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