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Analysis of polishing machanism using chemical reactive nanoparticles based on Raman
spectrum enhanced by localized and propagating surface plasmon resonance

Takaya, Yasuhiro
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The chemical reactivity between copper surface and fullerenol molecule as chemical
reactive nanoparticle was analyzed based on measurement of localized and propagating surface plasmon enha
nced Raman scattering (SERS) to understand the material removal mechanism in chemical mechanical polishing
(CMP). A Raman spectrometer specialized for copper/fullerenol reaction system has been developed. This sp
ectrometer is based on SERS technique using copper thin film, so that molecular-level interaction between
copper and fullerenol molecules can be detected in near-surface region. The fullerenol/copper interaction
was experimentally investigated using the SERS substrate that the 25 nm copper film was evaporated onto th
e glass substrate. Cu-O vibration in the spectrum indicates the possibility that copper/fullerenol adhesio
n contributes to form the complex layer on the copper surface and remove the copper smoothly. The measurem
ent results gave us qualitative insights during copper CMP process.
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