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Effective and Environmentally Friendly Remover for Photo Resist and Ashing Residue for Use in Cu/Low-k Process
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NEC has developed effective removal solvent for photo
resist and its ashing residue for use in copper wire/low-
dielectric interlayer devices that significantly lowers the
risk of harming the environment. The inhibition of Cu
corrosion is very important in these devices, and 1,2,3-
benzotriazole (BTA, C;H;N,) is usually used as the corro-
sion inhibitor. However, BTA creates mutagenicity and
biodegrades poorly.

We investigated several typical heterocyclic nitrogen
compounds as Cu inhibitors to replace BTA and studied
their optimum compositions. It was found that uric acid
(C,H,N,O,) is the best corrosion inhibitor for Cu.
Moreover, this remover, which is composed mainly of
amino alcohol, uric acid and H,O, can be applied to low-k
films by optimizing its H,O ratio. It not only removes the
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ashing residue on Cu/low-k devices, but also reduces the
environmental impact because the rinse wastewater con-
taining remover can be completely treated at the fabrica-
tion site with ordinary biological processes.
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Fig.1 Cu-BTA film structure.
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Fig.2 Experimental process and quantities measured.
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Tablel Characteristics of various heterocyclic nitrogen

compounds.
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Fig.3 Biodegradation characteristics of several
heterocyclic nitrogen compounds.
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Fig.4 Dependence of the corrosion inhibition efficiency
on inhibitor concentration.
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Table2 Characteristics of various amino alcohols.
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Fig.5 Dependence of Low-k film etching rate
and removal efficiency on H,0 ratio.
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Fig.6 Dependence of FT-IR absorbance on H,O ratio.
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Fig.7 Via-hole appearance after optimized removal treatment.
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