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Abstract

Most studies on copper Chemical Mechanical Planarization (CMP) have focused on material removal
and its mechanisms. Although many studies have been conducted on the mechanism of Cu CMP, a
study on uniformity in Cu CMP is still unknown. Since the aim of CMP is global and local
planarization, the approach to various factors related to uniformity in Cu CMP is essential to elucidate
the Cu CMP mechanism as well. The main purpose of the experiment reported here was to investigate
and mechanically énalyze the roles of slurry components in the formation of the uniformity in Cu
CMP. In this paper, Cu CMP was performed using citric acid(CsHsO7), hydrogen peroxide(Hz0z),
colloidal silica, and benzotriazole(BTA, CeHuNsH) as a complexing agent, an oxidizer, an abrasive, and
a corrosion inhibitor, respectively. All the results of this study showed that within-wafer
non-uniformity (WIWNU) of Cu CMP could be controlled by the contents of slurry components.
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Table 1. Experimental conditions.

Polisher GNP POLI500
Pressure 3.1 psi
Velocity 80 rpm
Polishing pad IC1400(Nitta Haas)
Slurry flow rate 150 ml/min
Temperature 23 C
Complexing agent CsHsOr
Oxidizer HO2
Abrasive Colloidal silica (22 nm)
Corrosion inhibitor CeHaNsH
pH adjustor NH,OH, HNO3
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Fig. 1. Effects of citric acid concentration in

Cu CMP slurry on Cu CMP results; (a)
material removal rate and WIWNU, (b)
material removal rate profiles
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DIW = Colloidal silica 3wt% + CA 0.01M + H,0, 0~20vol%
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Fig. 3. Effects of hydrogen peroxide con-
centration in Cu CMP slurry on Cu
CMP results; (a) material removal rate
and WIWNU, (b) material removal rate
profiles.
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Fig. 4. Effects of colloidal silica concentration
in Cu CMP slurry on Cu CMP results;
(a) material removal rate and WIWNU,
(b) material removal rate profiles.
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