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CLAIMS

[1] A method for forming an insulating film, comprising
(1) a step of coating with silicon dioxide fine particles, in

which a substrate is coated with a silicon dioxide dispersion
containing silicon dioxide fine particles, a polymer, a surfactant
and a dispersion medium;

(2) a step of coating with polysilazane, in which the
substrate surface coated with the silicon dioxide dispersion is
further coated with a polysilazane composition; and

(3) a step of heating, in which the substrate coated with
the polysilazane composition is heated, so as to covert the poly-
silazane into silicon dioxide and thereby to form an insulating
film made of the silicon dioxide fine particles and the silicon
dioxide derived from the polysilazane.

[2] The method according to claim 1 for forming an
insulating film, wherein the step of heating is carried out at a
temperature of 200 to 1500°C.

[3] The method according to claim 1 or 2 for forming an
insulating film, wherein the step of heating is carried out in an
atmosphere containing water vapor.

[4] The method according to any of claims 1 to 3 for forming
an insulating film, wherein the weight ratio between the silicon
contained in the coated silicon dioxide dispersion and that in the
coated polysilazane composition is in the range of 1:15 to 6:1
per unit area of the substrate.

[5] The method according to any of claims 1 to 4 for forming
an insulating film, further comprising

a step of additional heating, in which the substrate is
further heated in an inert gas atmosphere after the step of
heating.
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[6] The method according to any of claims 1 to 5 for forming
an insulating film, furthermore comprising

a step of preliminary heating, in which the substrate is
heated to evaporate at least a part of the dispersion medium
after the step of coating with silicon dioxide fine particles and
before the step of coating with polysilazane.

[7] The method according to any of claims 1 to 6 for forming
an insulating film, wherein the substrate has a trench structure
for insulating electronic parts and the formed insulating film
constitutes a trench isolation structure.

[8] The method according to any of claims 1 to 6 for forming
an insulating film, wherein the insulating film serves as an
inter-metal dielectric film or a pre-metal dielectric film.

[9] A silicon dioxide fine particle dispersion used in the
method according to any of claims 1 to 8 for forming an
insulating film, containing

silicon dioxide fine particles, a polymer, a surfactant and
a dispersion medium.

[10] The silicon dioxide fine particle dispersion according to
claim 8 9, wherein the content of the silicon dioxide fine
particles is in the range of 2 to 30 wt% based on the total
weight of the dispersion.

[11] The silicon dioxide fine particle dispersion according to
claim 9 or 10, wherein the polymer is selected from the group
consisting of acrylic acid polymer, methacrylic acid polymer,
polyvinylpyrrolidone, and derivatives thereof.

[12] The silicon dioxide fine particle dispersion according to
any of claim 1 9 to 11, wherein the content of the polymer is in
the range of 1 to 10 wt% based on the total weight of the
dispersion.



26

[13] The silicon dioxide fine particle dispersion according to
any of claim 9 to 12, wherein the surfactant is selected from the
group consisting of alkylsulfonic acids and ethylene oxide type
surfactants.

[14] The silicon dioxide fine particle dispersion according to
any of claim 9 to 13, wherein the content of the surfactant is in
the range of 0.01 to 5 wt% based on the total weight of the
dispersion.


