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CMP Slurry for Cu/Porous Low-k Integration

FEEN

Tomohisa Konno

CMP process applied to copper (Cu) and porous Low-k (p-LK) integrated devices is one of key proc-
esses in advanced semiconductor device manufacturing. On the other hand, due to high reactivity of Cu
and fragile properties of porous dielectric film, strict defect control is required. To overcome those issues,
several types of surfactant were studied as one of CMP slurries’ ingredients. For Cu slurry, through a de-
termination of passivation strength of surfactant by potentiostat with rotating electrode, an effective surfac-
tant was found. Meanwhile, although some surfactants are key material of barrier metal slurry to control p-
LK’s removal rate, an adsorption and/or a penetration of the surfactants into p-LK film cause a degradation
of an electric property of p-LK film. In this article, a relationship of surfactant structure with the removal
rate controllability and the penetration behavior into p-LK film were described. Furthermore, an influence
of surfactant penetration into p-LK film on the electric property of the p-LK film was discussed. And then p-

LK removal rate controllability of the new slurry with damage free surfactant was presented.
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Figure 1 CMP process scheme of Cu wiring formation.
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(A)Cross-section image after deposition of barrier

metal and copper on patterned insulating film; (B) Cross-section image after removing excess copper

with Cu CMP slurry; (C) Cross-section image after removing barrier metal on insulating film surface

with barrier metal CMP slurry.
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Figure 2 Influence of surfactant on planarization
performance.
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Figure 3a Potentiostat with rotating electrode and
cell structure.
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Figure 3 Potentiostat with rotating electrode and

result of corrosion potential measurement
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Figure 4 Oxidation behavior on Cu surface with
water soluble polymer
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Figure 5 Suppression of Low-k removal rate and
influence on dielectric constant by surfac-
tants
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Figure 6 FT-IR spectra of Low-k film before and

after CMP
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Figure 8 Relationship between HLB value of non-
ionic surfactant and removal rate / dielec-
tric constant of Low-k film
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Figure 9 Influence of surfactant type on insulating performance of Low-k film
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