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(57) Abstract

The present invention is 2 mesoporous silica
film having a Jow dielectric constant and method-
of making having the steps of combining a surfac-
tant in a silica precursor solution, spin-coating a
film from thig solution mixture, forming a partially
hydroxylated mesoporous film, and dehydroxylating -
the hydroxylated film to obtain the mesoporous film.
It is advantageous that the small polyoxyethylene
ether surfactants used in spin—coated films as de-
scribed in the present invention will result in fine
pores smaller on average than about 20 nm, The
resulting mesoporous film has a dielectric constant
less than 3, which is stable in moist air with a spe-
cific humidity. The present invention provides a
method for superior control of film thickness and
thickness uniformity over a coated wafer, and films
with Tow dielectric constant. The present invention
is a method of dehydroxylating a silica surface that
is hydroxylated having the steps of exposing the sil-
fca surface separately to a silicon organic compound
and a dehydmxylaﬁng gas. Exposure to the silicon”
organic compound can be in liquid, gas or solution
phase, and exposuxe to a dehydroxylating gas is typ-
ically at clevated temperatures. In one embodiment,
the improvement of the dehydroxylation procedure
is the repetition of the soaking and dehydroxylating
gas exposure, In another embodiment, the improve-
ment is the use of an inert gas that is substantially
free of hydrogen. In yet another embodiment, the
tpﬁescnt invention is the combination of the two—step dehydroxylation
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