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Effects of Citric Acid as a Complexing Agent on Material Removal in Cu CMP
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Abstract

Chemical mechanical polishing (CMP) achieves surface planrity through combined mechanical and
chemical means. The role of slurry is very important in metal CMP. Slurry used in metal CMP

normally consists of oxidizers, complexing agents, corrosion inhibitors and abrasives.

This paper

investigates the effects of citric acid as a complexing agent for Cu CMP with H20q.. In order to study
chemical effects of citric acid, X-ray photoelectron spectroscopy (XPS) was performed on Cu sample
after etching test. XPS results reveal that CuO, Cu(OH); layer decrease but Cu/CuzO layer increase on
Cu sample surface. To investigate nanomechanical properties of Cu sample surface, nanoindentation
was performed on Cu sample. Results of nanoindentation indicate wear resistance of Cu surface

decrease. According to decrease of wear resistance on Cu surface, removal rate increases from 285

A/min to 8645 A/min in Cu CMP.
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Table 1. Experimental conditions.

parameter conditions
pressure 300 g/cm’
velocity Table(80 rpm)/Head(80 rpm)
DIW + H:0:2 3 vol% + Colloidal
slurry silica 3 wt% + Citric acid 0.0005 M,
001 M, 0025 M, 0.06 M
pad urethane pad
polishing time 1 min
CMP polisher <G&PG¥eihigtIg53(z),olNc.)
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Fig. 2. Schematic of a metal corrosion.
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