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(57) Abstract: Provided is photosensitive resin composition that has low dielectric characteristics, low water vapor per-
meability, and good chemical resistance and can form a cured relief pattern at high resolution. This photosensitive resin
composition includes 100 parts by mass of a polyimide precursor resin, 0.5— 10 parts by mass of a photopolymerization
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initiator, and 50 — 500 parts by mass of a solvent. The polyimide precursor resin includes at least one terminal structure
selected from the group consisting of general formulas (1) — (3). The total value for the aliphatic hydrocarbon group
concentration T of the polyimide precursor resin is 4-35 wt%.
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INTERNATIONAL SEARCH REPORT International application No.
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A. CLASSIFICATION OF SUBJECT MATTER

GO3F 7/004(2006.01)i; GO3F 7/027(2006.01)i; GO3F 7/075(2006.01)i; GO3F 7/20(2006.01)i; HOSK 1/03(2006.01)i
FI:  GO3F7/027 514; GO3F7/075 501; GO3F7/004 501; GO3F7/20 521; GO3F7/20 501; HO5K1/03 610N

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO3F7/004; GO3F7/027; GO3F7/075; GO3F7/20; HO5K1/03

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2022
Registered utility model specifications of Japan 1996-2022
Published registered utility model applications of Japan 1994-2022

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2018-200470 A (ASAHI KASEI CORP) 20 December 2018 (2018-12-20) 1-13
claims, each example
Y 17-18
A 14-16
Y JP 2012-194520 A (ASAHI KASEI E-MATERIALS CORP) 11 October 2012 (2012-10-11) 17-18
paragraph [0108]

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x> document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be

«A” document defining the general state of the art which is not considered
to be of particular relevance

«“g» earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is vy
cited to establish the publication date of another citation or other Y : : ; ; ;
ecial reason (4s S Pf. d considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
28 March 2022 05 April 2022
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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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:

(Invention 1) invention in claim 1, and invention in claims referring to said invention
The invention in claim 1 and the invention in claims referring to said invention have the special technical feature
of a photosensitive resin composition set forth in claim 1, and are thus classified as invention 1.

(Invention 2) invention in claim 2, and invention in claims referring to said invention

The invention in claim 2 and the invention in claims referring to said invention (hereinafter, referred to as
the invention in claim 2, etc.) and claim 1 classified as invention 1 share the common technical feature of a
“photosensitive resin composition containing: (A) 100 parts by mass of a polyimide precursor resin; (B) at least
0.5 parts by mass of a sensitizer; and (C) 50-500 parts by mass of a solvent, wherein (A) the polyimide precursor
resin has, at the end of the resin, a different reactive unsaturated bond, which is polymerized by heat or light, from a
reactive unsaturated bond side chain contained in a repeating unit thereof.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no other same or
corresponding special technical features between these inventions.

In addition, the invention in claim 2, etc. is not dependent on claim 1. Also, the invention in claim 2, etc. is not
substantially identical to or similarly closely related to any of the claims classified as invention 1.

Therefore, the invention in claim 2, etc. cannot be classified as invention 1.

In addition, the invention in claims 2, etc. has the special technical feature of the photosensitive resin composition
set forth in claim 2, and is thus classified as invention 2.

(Invention 3) invention in claims 11-12, and invention in claims referring to the invention thereof

The invention in claims 11-12 and invention in claims referring to the invention thereof (hereinafter, referred to
as the invention in claims 11-12, etc.) and claim 1 classified as invention 1 share the common technical feature of a
“photosensitive resin composition containing: (A) 100 parts by mass of a polyimide precursor resin; (B) 0.5-10 parts
by mass of a photopolymerization initiator; and (C) 50-500 parts by mass of a solvent.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature.

Furthermore, there are no other same or corresponding special technical features between these inventions.

The invention in claims 11-12, etc. and claim 2 classified as invention 2 share the common technical feature of a
“photosensitive resin composition containing: (A) 100 parts by mass of a polyimide precursor resin; (B) at least 0.5
parts by mass of a sensitizer; and (C) 50-500 parts by mass of a solvent.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature Furthermore, there are no other same or
corresponding special technical features between these inventions.

Also, the invention in claims 11-12, etc. is not dependent on claims 1 and 2. Furthermore, the invention in claims
11-12, etc. is not substantially identical to or similarly closely related to any of the claims classified as inventions 1
and 2.

Therefore, the invetnion in claims 11-12, etc. cannot be classified as either invention 1 or 2.

In addition, the invention in claims 11-12, etc. has the photosensitive resin composition set forth in claim 11 or 12
having a terminal-blocking value equal to or greater than a specific value, and are thus classified as invention 3.

(Invention 4) Invention in claims 15-16

The invention in claims 15-16 shares the common technical feature of a “polyimide or polyimide precursor” with
the inventions in claim 1 classified as invention 1, claim 2 classified as invention 2, and claims 11-12 classified as
invention 3.

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no other same or
corresponding special technical features between these inventions.

Also, the invention in claims 15-16 are not dependent on claims 1-2 and 11-12. Furthermore, the invention in
claims 15-16 is not substantially identical to or similarly closely related to any of the claims classified as inventions
1-3.

Therefore, the invetnion in claims 15-16 cannot be classified as any one of invention 1, invention 2, or invention
3.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

In addition, the invention in claims 15-16 has the special technical feature of a polyimide cured film set forth in
claim 15, and are thus classified as invention 4.

(Invention 5) Invention in claims 17-18

The invention in claims 17-18 shares the common technical feature of a “polyimide precursor resin having a
reactive substituent at the end of a main chain” with the inventions in claim 1 classified as invention 1 and claim 2
classified as invention 2.

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no other same or
corresponding special technical features between these inventions.

The invention in claims 17-18 shares the common technical feature of a “terminal-blocked polyimide precursor
resin” with the invention in claim 11-12 classified as invention 3.

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no other same or
corresponding special technical features between these inventions.

The invention in claims 17-18 shares the common technical feature of a “polyimide precursor resin or polyimide
resin” with the invention in claim 15 classified as invention 4.

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no other same or
corresponding special technical features between these inventions.

The invention in claims 17-18 is not dependent on the invention in claims 1-2, 11-12, and 15.

Furthermore, the invention in claims 17-18 is not substantially identical to or similarly closely related to any of
the claims classified as inventions 1-4.

Therefore, the invetnion in claims 17-18 cannot be classified as any one of invention 1, invention 2, invention 3,
or invention 4.

In addition, the invention in claim 17 and the invention in claim 18 have the special technical feature of a method
for producing a polyimide precursor resin set forth in claim 18, and are thus classified as invention 5.

Document 1: JP 2018-200470 A (ASAHI KASEI CORP) 20 December 2018 (2018-12-20) claims, example 1, etc. &
US 2018/0373147 Al claims, example 1 & WO 2018/037997 Al & KR 10-2018-0055875 A & TW 201815889 A

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

2. D 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 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.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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