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Abstract : In this study, the effect of alkylamine on copper electroplating was analyzed using
cyclic voltammetry. When water-soluble alkylamines were added to the plating solution, the reduc-
tion reaction of Cu?* was inhibited. The inhibition effect of 1,12-diaminododecane has been inves-
tigated at various concentrations and conditions of the plating solution. 1,12-diaminododecane was
protonated in the acidic plating solution, and therefore, it did not act as a complexing agent for
Cu®*. Accordingly, it was confirmed that the inhibiton effect of 1,12-diaminododecane was
attributed to adsorption on the Cu surface. The adsorption of 1,12-diaminododecane exhibits two
characteristics: (i) protonation and subsequent electrostatic attraction with anions pre-adsorbed on
Cu surface, and (ii) direct adsorption on Cu surface via amine functional group. The adsorbed
1,12-diaminododecane caused three-dimensional growth and grain refining, as well as the inhibi-
tion effect, during Cu electroplating.
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Fig. 1. CVs (scan rate: 50 mV/s) for the electrochemical
reduction of Cu?* on a Cu disk electrode in an electrolyte
containing 0.25 M Cu?*, 1.0 M H,SO,, and various (a)
alkylamines and (b) alkyldiamines (5 mM), respectively.
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Fig. 2. CVs (scan rate: 50 mV/s) for the electrochemical
reduction of Cu?* on a Cu disk electrode in an electrolyte
containing various amounts of C12-diamine and (a) 0.25
M Cu’" and 1.0 M H,S0y, and (b) 2.0 mM Cu** and 0.1 M
H,SO..
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Fig. 3. The change in [H'] according to the addition of
C12-diamine in 0.1 M H,SO, aqueous solution.
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Fig. 4. CVs (scan rate: 50 mV/s) for the electrochemical
reduction of Cu®" on (a) a Cu disk electrode and on (b) a
Cu rotating disk electrode in electrolytes containing 0.25
M Cu*, 1.0 M H,SO,, 5 mM C12-diamine, and various
amounts of NaCl (0~1 mM).
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Fig. 5. CVs (scan rate: 50 mV/s) for the electrochemical
reduction of Cu?* on (a) a Cu disk electrode and on (b) a
Cu rotating disk electrode in electrolytes containing 0.25
M Cu?*, 1.0 M HCIO,, 5 mM C12-diamine, and various
amounts of NaCl (0~1 mM).
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Fig. 6. (a) Current-time curves for Cu electroplating (at -
0.55 V vs Hg/Hg,SO,, for 300 s) on a Cu seed layer in an
electrolyte containing 0.25 M Cu?', 1.0 M H,SO,, and 5
mM C12-diamine, and (b) FESEM surface images (scale
bar: 1 pm) of Cu films electroplated with and without
C12-diamine, respectively.
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