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A Comparative Study on Silicon Dioxide Thin Films Prepared by
Tetra—Ethoxysilane and Tetra—Iso—Propoxysilane
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The Characterization of V Based Self—-Forming Barriers on Low—k
Samples with or Without UV Curing Treatment
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Device performance for the 45 and 32 nm node CMOS technology requires the integration of ultralow-k
materials. To lower the dielectric constant for PECVD and spin-on materials, partial replacement of the
solid network with air (k=1.01) appears to be more intuitive and direct option. This can be achieved
introducting of second “labile” phase during depositoin that is removed during a subsequent UV curing
and annealing step. Besides, with shrinking line dimensions the resistivity of barrier films cannot meet the
International Technology Roadmap for Semiconductors (ITRS) requirements. To solve this issue self-forming
diffusion barriers have drawn attention for great potential technique in meeting all ITRS requirments. In
this present work, we report a Cu-V alloy as a materials for the self-forming barrier process. And we
investigated diffusion barrier properties of self-formed layer on low-k dielectrics with or without UV curing
treatment. Cu alloy films were directly deposited onto low-k dielectrics by co-sputtering, followed by
annealing at various temperatures. X-ray diffraction revealed Cu (111), Cu (200) and Cu (220) peaks for
both of Cu alloys. The self-formed layers were investigated by transmission electron microscopy. In order
to compare barrier properties between V-based interlayer on low-k dielectric with UV curing and interlayer
on low-k dielectric without UV curing, thermal stability was measured with various heat treatment
temperature. X-ray photoelectron spectroscopy analysis showed that chemical compositions of self-formed
layer. The compositions of the V based self-formed barriers after annealing were strongly dominated by the
O concentration in the dielectric layers.
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