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Abstract

We know that the metal linewidth and spacing decreases with the device scaling,
resulting in large RC time delay. Copper has.been used as the interconnect material in the
fabrication of advanced ultra-large iscale integration circuit. The damascene process is
regarded to be an essential and critical_step_for. manufacturing copper interconnects. After
CMP process, wafer surface leaves a large amount of contaminants, which must be eliminated.
There are two major contaminants. One is the abrasive from the polishing slurry, and the
other is the metallic impurity contamination on the wafer surface. If these contaminants still
left on wafer surface in next process, chip yield would be reduced. Hence, post CMP cleaning
is a very important process.

Metal chelators are commonly carrier out to remove Cu ions. Citric acid is one of the
organic acids commonly used as chelators. In this study, we would compare with cleaning
efficiency between citric acid and acetic acid. Firstly, we would investigate wetting ability of
metal chelators in order to sure cleaning uniformly. Next, we would investigate corrosion rate
for copper with metal chelators. Finally, the effect of different pH for chelating capability
would be discussed.



Particle is another contamination from the polishing slurry. As polishing with colloidal
silica based slurry, there was a strong tendency of the absorption of colloidal silica on Cu
surface. It was difficult to remove the chemisorbed colloidal silica by conventional chemical
cleaning. Buffing with HNO3; and BTA aqueous could remove colloidal silica abrasives and
formation Cu-BTA passivataion on Cu surface that could prevent copper surface be corroded
and reduce surface leakage current. However, Cu-BTA passivation would be decomposed
above 150°C. Hence, another effective corrosion inhibitor should be used instead of BTA to
formulated buffing solution. In this study, we would choose amine salt of
Dinonylnaphthalene sulfonic acid (DNNS) and 2-Phosphonobutane-1,2,4-tricarboxlic acid
tetrasodium salt (PBTC-Nas) to act as corrosion inhibitor in post CMP cleaning process.
Passivation effect on surface leakage current would be studied. Furthermore, thermal stability
and chemical durability of DNNS_ .and PBTC-Nag passivation layers would be discussed in

this study.



