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(54) Title: PATTERN FORMING METHOD AND PROCESSING LIQUID FOR METAL COMPOUND-CON-
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(87) Abstract: Disclosed is a pattern forming method which includes a step for exposing a metal compound-containing
film to light and a step for processing the light-exposed metal compound-containing film with use of a processing liquid,
and which is characterized in that the processing liquid contains 20% by mass or more of a first solvent that is composed
of one or more solvents selected from the group consisting of (1) a benzene ring in which one or more hydrogen atoms are
each substituted by a polar substituent, (2) a 5- or 6-membered aromatic heterocyclic ring in which one or more hydrogen
atoms may be each substituted by a polar substituent, (3) a 5- or 6-membered hydrocarbon ring which has one or more
double bonds in the ring, and in which at least one hydrogen atom is substituted by a polar substituent, or alternatively,
a 5- or 6-membered hydrocarbon ring which has a carbonyl group in the ring, and in which at least one hydrogen atom
may be substituted by a polar substituent, and (4) a 5- or 6-membered non-aromatic heterocyclic ring in which at least one
hydrogen atom is substituted by a polar substituent, or alternatively, a 5- or 6-membered non-aromatic heterocyclic ring
which has a total of two or more of hetero atoms and/or carbonyl groups in the ring, and in which at least one hydrogen
atom may be substituted by a polar substituent.
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1: JP 2023-013561 A (SAMSUNG ELECTRONICS CO., LTD.) 26 January 2023 (2023-01-26), claims,
examples & US 2023/0022002 Al, claims, examples & KR 10-2023-0012977 A

Document 2: WO 2019/111665 A1 (JSR CORP) 13 June 2019 (2019-06-13), examples (Family: none)

Document 3: JP 2022-541818 A (INPRIA CORPORATION) 27 September 2022 (2022-09-27), claims, examples
& US 2021/0026241 Al, claims, examples & WO 2021/016229 Al & EP 4004649 A1 & TW 202110863 A & KR
10-2022-0038372 A

Document 4: WO 2017/169440 A1 (JSR CORP) 05 October 2017 (2017-10-05), claims & US 2019/0033713 Al,
claims & KR 10-2018-0121550 A

Document 5: WO 2022/016124 A1 (LAM RESEARCH CORPORATION) 20 January 2022 (2022-01-20), claims &
JP 2023-534961 A & US 2023/0288798 Al & CN 116134381 A & KR 10-2023-0051769 A & TW 202217446 A
Document 6: WO 2016/043200 A1 (JSR CORP) 24 March 2016 (2016-03-24), examples & US 2017/0184961 A1,
examples & KR 10-2017-0059991 A

Document 7: JP 2008-512695 A (FORSCHUNGSZENTRUM KARLSRUHE GMBH) 24 April 2008 (2008-04-24),
claims & US 2008/0032237 A1, claims & EP 1784670 Al

The inventions in claims 1-2 and 11 include four alternatives. The inventions understood on the basis of
an alternative "first solvent (1)" are referred to as, for the sake of simplicity, the "invention in claim 1(1)", the
"invention in claim 2(1)" and the "invention in claim 11(1)", the inventions understood on the basis of an alternative
"first solvent (2)" are referred to as, for the sake of simplicity, the "invention in claim 1(2)", the "invention in claim
2(2)" and the "invention in claim 11(2)", the inventions understood on the basis of an alternative "first solvent (3)"
are referred to as, for the sake of simplicity, the "invention in claim 1(3)", the "invention in claim 2(3)" and the
"invention in claim 11(3)" and the inventions understood on the basis of an alternative "first solvent (4)" are referred
to as, for the sake of simplicity, the "invention in claim 1(4)", the "invention in claim 2(4)" and the "invention in
claim 11(4)".

The claims are classified into the following eight inventions.

(Invention 1) Claim 1(1) and claims 2(1) and 3-10

The inventions in claim 1(1) and claims 2(1) and 3-10 lack novelty in light of any of claims 1-7, and thus do not
have a special technical feature.

Claim 1(1) and claims 2(1) and 3-10 share the technical feature of a "pattern forming method, comprising a
step for exposing a metal compound-containing film to light and a step for treating the exposed metal compound-
containing film with a treatment solution, wherein the treatment solution contains 20% by mass or more first solvent
that is (1) a benzene ring in which one or more hydrogen atoms are substituted by polar substituents”, and thus are
classified as invention 1.

(Invention 2) Claim 1(2) and claim 2(2)

The inventions in claim 1(2) and claim 2(2) and claim 1(1) classified as invention 1 share the technical feature
of a "pattern forming method, comprising a step for exposing a metal compound-containing film to light and a step
for treating the exposed metal compound-containing film with a treatment solution, wherein the treatment solution
contains 20% by mass or more first solvent that is an aromatic ring" because the first solvent (2) may or may not be
substituted by a polar substituent.

However, the technical feature does not make a contribution over the prior art in light of the disclosures in any
of documents 1-7, and thus is not considered to be a special technical feature. Claim 1(2) and claim 2(2) cannot be
classified as invention 1.

Claim 1(2) and claim 2(2) have the special technical feature of a "pattern forming method, comprising a step for
exposing a metal compound-containing film to light and a step for treating the exposed metal compound-containing
film with a treatment solution, wherein the treatment solution contains 20% by mass or more first solvent that is (2) a
five- or six-membered aromatic heterocyclic ring in which one or more hydrogen atoms may be substituted by polar
substituents”, and thus are classified as invention 2.

(Invention 3) Claim 1(3) and claim 2(3)

The inventions in claim 1(3) and claim 2(3) and inventions 1 and 2 share the technical feature of a "pattern
forming method, comprising a step for exposing a metal compound-containing film to light and a step for treating
the exposed metal compound-containing film with a treatment solution, wherein the treatment solution contains 20%
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by mass or more first solvent that is a cyclic compound" because the first solvent (3) may or may not be substituted
by a polar substituent.

However, the technical feature does not make a contribution over the prior art in light of the disclosures in any
of documents 1-7, and thus is not considered to be a special technical feature. Claim 1(3) and claim 2(3) cannot be
classified as invention 1 or 2.

Claim 1(3) and claim 2(3) have the special technical feature of a "pattern forming method, comprising a step for
exposing a metal compound-containing film to light and a step for treating the exposed metal compound-containing
film with a treatment solution, wherein the treatment solution contains 20% by mass or more first solvent that is (3)
a five- or six-membered hydrocarbon ring that has one or more double bonds in the ring and in which one or more
hydrogen atoms are substituted by polar substituents or that has a carbonyl group in the ring and in which one or
more hydrogen atoms may be substituted by polar substituents”, and thus are classified as invention 3.

(Invention 4) Claim 1(4) and claim 2(4)

The inventions in claim 1(4) and claim 2(4) and inventions 1-3 share the technical feature of a "pattern forming
method, comprising a step for exposing a metal compound-containing film to light and a step for treating the
exposed metal compound-containing film with a treatment solution, wherein the treatment solution contains 20% by
mass or more first solvent that is a cyclic compound" because the first solvent (4) may or may not be substituted by a
polar substituent.

However, the technical feature does not make a contribution over the prior art in light of the disclosures in any
of documents 1-7, and thus is not considered to be a special technical feature. Claim 1(4) and claim 2(4) cannot be
classified as inventions 1-3.

Claim 1(4) and claim 2(4) have the special technical feature of a "pattern forming method, comprising a step for
exposing a metal compound-containing film to light and a step for treating the exposed metal compound-containing
film with a treatment solution, wherein the treatment solution contains 20% by mass or more first solvent that is (4) a
five- or six-membered non-aromatic heterocyclic ring in which one or more hydrogen atoms are substituted by polar
substituents or that has two or more heteroatoms or carbonyl groups in total in the ring and in which one or more
hydrogen atoms may be substituted by polar substituents", and thus are classified as invention 4.

(Invention 5) Claims 11(1) and 12-14

Although the invention in claim 11(1) and invention 1 share the feature of a "treatment solution for a metal
compound-containing film, comprising 20% by mass or more first solvent (1)", the inventions are not common
in that the former invention is not associated with a "pattern forming method, comprising a step for exposing a
metal compound-containing film to light and a step for treating the exposed metal compound-containing film with
a treatment solution”, and thus the former invention is not considered to share a same or corresponding technical
feature with invention 1. The same applies to the relationships between claim 11(1) and respective inventions 2-4.

Claim 11(1) therefore cannot be classified as inventions 1-4.

Claim 11(1) has the special technical feature of a "treatment solution for a metal compound-containing film,
comprising 20% by mass or more first solvent that is (1) a benzene ring in which one or more hydrogen atoms are
substituted by polar substituents”, and thus is classified as invention 5.

(Invention 6) Claim 11(2)

For the same reason as invention 5, claim 11(2) cannot be classified as inventions 1-4.

Claim 11(2) and invention 5 share the technical feature of a "treatment solution for a metal compound-containing
film, comprising 20% by mass or more first solvent that is an aromatic ring". However, the technical feature does
not make a contribution over the prior art in light of the disclosures in any of claims 1-7, and thus is not considered to
be a special technical feature.

Claim 11(2) therefore cannot be classified as inventions 1-5.

Claim 11(2) has the special technical feature of a "treatment solution for a metal compound-containing film,
comprising 20% by mass or more first solvent that is (2) a five- or six-membered aromatic heterocyclic ring in
which one or more hydrogen atoms are substituted by polar substituents"”, and thus is classified as invention 6.

(Invention 7) Claim 11(3)

For the same reason as invention 5, claim 11(3) cannot be classified as inventions 1-4.

Claim 11(3) and inventions 5 and 6 share the technical feature of a "treatment solution for a metal compound-
containing film, comprising 20% by mass or more first solvent that is a cyclic compound”. However, the technical
feature does not make a contribution over the prior art in light of the disclosures in any of claims 1-7, and thus is not
considered to be a special technical feature.

Claim 11(3) therefore cannot be classified as inventions 1-6.
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

Claim 11(3) has the special technical feature of a "treatment solution for a metal compound-containing film,
comprising 20% by mass or more first solvent that is (3) a five- or six-membered hydrocarbon ring that has one or
more double bonds in the ring and in which one or more hydrogen atoms are substituted by polar substituents or that
has a carbonyl group in the ring and in which one or more hydrogen atoms may be substituted by polar substituents”,
and thus is classified as invention 7.

(Invention 8) Claim 11(4)

For the same reason as invention 5, claim 11(4) cannot be classified as inventions 1-4.

Claim 11(4) and inventions 5-7 share the technical feature of a "treatment solution for a metal compound-
containing film, comprising 20% by mass or more first solvent that is a cyclic compound”. However, the technical
feature does not make a contribution over the prior art in light of the disclosures in any of claims 1-7, and thus is not
considered to be a special technical feature.

Claim 11(4) therefore cannot be classified as inventions 1-7.

Claim 11(4) has the special technical feature of a "treatment solution for a metal compound-containing film,
comprising 20% by mass or more first solvent that is (4) a five- or six-membered non-aromatic heterocyclic ring
in which one or more hydrogen atoms are substituted by polar substituents or that has two or more heteroatoms or
carbonyl groups in the ring and in which one or more hydrogen atoms may be substituted by polar substituents”, and
thus is classified as invention 8.

<Additional remarks>

With the recitations in claims 1-14, the scope of the "metal compound-containing film" and the scope of the "first
solvent" are too broad and even if additional search fees are paid, it is not possible to carry out a meaningful search
for inventions including those not supported by the examples. Thus, it is decided that payment of additional search
fees is not required.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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