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Abstract

Because of the high porosity,
implementation of the nanoporous silica in
the IC process faces many integration
challenges, such as moisture uptake on the
pore surface, impurity permeation thorough
pore channels, mechanical deficiency, etc.
In this work, we propose a post-etch pore

formation method to mitigate impurity
diffusion in the nanoporous dieectric
during the etch process and improve
hydrophobicity of the low-k dielectric.
Instead of conventional way to remove the
organic template from the silica matrix by
calcination before IMD pattering, nanopores
of the low-k silica dielectric are formed
in-situ as the photoresist is stripped by
ozone ashing after the reactive-ion-etch
process.

In the study, we compared the etch
characteristics of HMDS treated nanoporous
silica thin film with pristine nanoporous
thin film. We found little difference in
surface  morphology and microstructure
between the two nanoporous thin films after
reactive-ion etch. But the etch rate was
significantly affected by the amount of
carbon present in the silica matrix. This
can be explained in terms of the dependence
of the etch rate on the fluorine/carbon (F/C)
ratio. The etch rate of the nanoporous
silica thin film increases with the F/C ratio,
plasma power and bias. For the post-etch
pore formation process, the etch rate of the
organic surfactant templated silica thin film
was found to be comparable to that of a
dense silicathin film.
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