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Abstract — As the aluminum (Al) metallization process was replaced with copper (Cu), the damascene process was
introduced, which required the planarization step to eliminate over-deposited Cu with Chemical Mechanical Polishing
(CMP) process. In this study, the verification of the corrosion inhibitors, one of the Cu CMP slurry components, was
conducted to find out the tendency regarding the carboxyl and amino functional group in neutral environment. Through
the results of etch rate, removal rate, and chemical ability of corrosion inhibitors based on 1H-1,2,4-triazole as the base-
corrosion inhibitor, while the amine functional group presents high Cu etching ability, carboxyl functional group shows
lower Cu etching ability than base-corrosion inhibitor which means that it increases passivation effect by making strong
passivation layer. It implies that the corrosion inhibitor with amine functional group was proper to apply for 1st Cu CMP
slurry owing to the high etch rate and with carboxyl functional group was favorable for the 2nd Cu CMP slurry due to
the high Cu removal rate/dissolution rate ratio.
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Fig. 1. Molecular structures of (a) TT, (b) AT, (c) TC, and (d) ATC.

Table 1. Applied polishing conditions

Items Values
Down pressure (psi) 2.5
Platen speed (rpm) 80
Head speed (rpm) 75
Slurry flow rate (ml/min) 200
Polishing time (sec) 20
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Fig. 2. Dissolution rate of Cu film with several kinds of corrosion
inhibitors depending on the functional groups.
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Fig. 3. Removal rate of Cu film with several kinds of corrosion inhibi-
tors depending on the functional groups.
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Fig. 5. UV absorbance of filtrate depending on the corrosion inhib-
itors at 1 pM by UV-vis.
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Fig. 6. FE-SEM images of Cu surface (a) without corrosion inhibi-
tor, with 1 pM of (b) TT, (c) AT, (d) TC, and (e) ATC.
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Fig. 7. Surface roughness of the Cu surface depending on the cor-
rosion inhibitors according to the concentration variation.
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Table 2. N amount and corrosion inhibitor concentration from the
passivation layer on Cu surface depending on the corrosion

inhibitors
Corrosion inhibitors (1IpM) N amount (ug)  Concentration (nM)
TT 13.406 0.639
AT 17.827 0.637
TC 12.978 0.618
ATC 18.354 0.656
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Fig. 8. UV absorbance of filtrate after having reaction with CuSO,
depending on the corrosion inhibitors.
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