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(57) Abstract: Disclosed is a low dielectric constant insulating film comprising straight chain molecules in which a plurality of
basic molecules with an SiO structure have been linked in a straight chain, and a polymer that is formed by linking a plurality of
the straight chain molecules by including binder molecules with an SiO structure therebetween and that comprises Si atoms, O
atoms, C atoms, and H atoms. When the sum total is 100% for the signal area of a signal indicating a linear SiO structure that is
visible at a wavenumber of approximately 1020 cm™, a signal indicating a network SiO structure that is visible at a wavenumber
of approximately 1080 ¢cm™, and a signal indicating a cage SiO structure that is visible at a wavenumber of approximately 1120
cm’, from among the peak signals of a spectrum obtained by means of analysis with Fourier transform infrared spectroscopy of
said low dielectric constant insulating film, the area ratio of the signal indicating a linear SiO structure is at least 49%; and when
the sum total is 100% for the signal amount of a signal indicating Si(CH3) that is visible at a wavenumber of approximately 7 cm™
and the signal amount of a signal indicating Si(CHs), that is visible at a wavenumber of approximately 800 ¢cm™, from among the
peak signals ot the aforementioned spectrum, the signal amount of the signal indicating Si(CHs); is at least 66%.
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The invention of claim 9 has not specified the kind of a material
gas and the kind of a low dielectric constant film to be formed, in the
least.

However, what is supported within the meaning of PCT Article 6 by
the disclosure of the specification is only a method for forming a low
dielectric constant insulating film. This low dielectric constant
insulating film is made of a polymer containing Si atoms, O atoms, C
atoms and H atoms by combining a plurality of linear molecules, in which
a plurality of fundamental molecules having a SiO structure are bound
in a linear shape, through binder molecules containing the SiO structure
inbetween. Thelowdielectricconstant insulatingfilmischaracterized:
in that the area ratio of a signal indicating a linear type Si0O structure
is 49 % or more, if the total of the signal areas of the peak signals
of three kinds of the spectrum, which is obtained by analyzing said low
dielectric constant insulating film by a Fourier transform infrared
spectroscopy, that is, the signal indicating a linear type Si0 structure
seen in the vicinity of wavenumber of 1020 cm™', the signal indicating
a network SiO structure seen in the vicinity of wavenumber of 1080 cm™
and the signal indicating a cage type SiO structure seen in the vicinity
of wavenumber of 1120 cm™', is 100 %; and in that the signal quantity
ofasignalindicatingSi(CHs).is66%ormore, if thetotal of thequantities
of such a signal of the peak signals of said spectrum as indicates Si (CHj)
seen near the wavenumber of 7 cm™ and such a signal of said spectrum
as indicates Si(CHs), seen near the wavenumber of 800 cm™ is 100 . The
method for forming the low dielectric constant insulating film comprises
the step of irradiating a substrate, which is placed in a material gas
atmosphere of a methylsiloxane of dimer or more such as
dimethoxytrimethydisiloxane or dimethoxytetramethyldisiloxane so that
the substrate may be formed with a film, the step of dissociating and
polymerizing a material gas adsorbed by the surface of the film-formed
substrate, thereby forminga lowdielectric constant film, characterized
in that the irradiation of the substrate with the neutral particle beam
is intermittently performed for a period shorter than 1 micro second.
Thus, the method is not sufficiently supported, since no description
is made on the method for forming an arbitrary low dielectric constant
film by using an arbitrary material gas.

Hence, the search has been made exclusively on the range which is
supported by the disclosure of the specification, that is, the method
for forming the low dielectric constant insulating film, as defined in
claiml, comprising the step of irradiating the substrate, which is placed
in the material gas atmosphere of the methylsiloxane of dimer or more
such as the dimethoxytrimethydisiloxane or
dimethoxytetramethyldisiloxane so that the substrate may be formed with
the film, the step of dissociating and polymerizing the material gas
adsorbed by the surface of the film-formed substrate, with the neutral
particle beam, intermittently for the time period shorter than 1 micro
second, thereby forming the low dielectric constant film, as defined
in claim 1.

Like discussion applies to claims 10-15.

Form PCT/ISA/210 (extra sheet) (July 2009)
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