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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: JP 2017-107185 A (ROHM & HAAS ELECTRONIC MATERIALS KOREA LTD.) 15 June 2017,
examples

(Invention 1) Claims 1-11 and 15-19

The above document (examples 14 and 15) discloses an auxiliary resist film composition (BARC composition)
comprising a resin Al (paragraph [0149], P7: novolac resin) and a solvent (B) containing a compound B1 (HBM:
methyl-2-hydroxyisobutyrate) represented by general formula (b-1) and another solvent B2 (PGMEA), wherein the
auxiliary resist film composition has a content of the active ingredient based on the total amount of the composition
of 45% by mass or less.

The above document (paragraph [0089]) also indicates that a solvent used in an underlayer coating composition is

one or more oxyisobutyrate esters, particularly methyl-2-hydroxyisobutyrate, and the compound (B1) wherein R'is
an ethyl, propyl or butyl group is an apparent oxyisobutyrate ester of the same type as methyl-2-hydroxyisobutyrate.

Further, the above document (paragraph [0089]) indicates that a solvent used for a lower layer coating
composition may be 1-methoxy-2-propanol (propylene glycol monomethyl ether), and methyl 3-hydroxyisobutyrate
is an apparent solvent which is one or more oxyisobutyrate esters (which is so well known as a solvent of the same
type that it is not necessary to provide any document).

It is apparent that another layer is laminated in a multilayer resist process as set forth in claims 16 and 18-19, and
this feature is practically disclosed in the multilayer resist process disclosed in the above document (it should be
noted that using the auxiliary resist film composition of the present application for an intermediate layer film is not
supported by the examples as stated in 3. (2) below, and thus it is hard to say that claims 16 and 19 are inventions
described in the specification).

Thus, claims 1-11 and 15-19 lack novelty in light of the above document, and thus do not have a special technical
feature.

Consequently, claims 1-11 and 15-19 are classified as invention 1.

(Invention 2) Claim 12

Claim 12 and claim 11 classified as invention 1 share the technical feature of an "auxiliary resist film
composition, comprising a resin (A) and a solvent (B) containing a compound (B1) represented by general formula
(b-1), wherein the auxiliary resist film composition has a content of the active ingredient based on the total amount
of the composition of 45% by mass or less".

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

In addition, there are no other same or corresponding special technical features among these inventions.

Further, even though claim 12 is dependent on claim 1 classified as invention 1, the problem sought to be solved
by the invention in claim 1 (as stated hereinbelow, the effect is unknown without defining the type of the resin A)
has low relevance to the problem (see 2. below) sought to be solved which is understood from the technical feature
added to claim 1, that is, the feature wherein "the resin (A) contains an ethylenically unsaturated resin (A2)".

Therefore, claim 12 is not considered to be linked to the invention in claim 1.

Further, claim 12 is not substantially identical to or similarly closely related to any of the claims classified as
invention 1.

Therefore, claim 12 cannot be classified as invention 1.

Claim 12 has the special technical feature wherein "the resin (A) contains an ethylenically unsaturated resin
(A2)", and thus is classified as invention 2.

(Invention 3) Claim 13

Claim 13, and claim 11 classified as invention 1 and claim 12 classified as invention 2 share the technical feature
of an "auxiliary resist film composition, comprising a resin (A) and a solvent (B) containing a compound (B1)
represented by general formula (b-1), wherein the auxiliary resist film composition has a content of the active
ingredient based on the total amount of the composition of 45% by mass or less".

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

In addition, there are no other same or corresponding special technical features among these inventions.

Further, even though claim 13 is dependent on claim 1 classified as invention 1, the problem sought to be solved
by the invention in claim 1 (as stated hereinbelow, the effect is unknown without defining the type of the resin A)
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has low relevance to the problem (see 3. below) sought to be solved which is understood from the technical feature
added to claim 1, that is, the feature wherein "the resin (A) contains a high carbon resin (A3)".

Therefore, claim 13 is not considered to be linked to the invention in claim 1.

In addition, claim 13 is not substantially identical to or similarly closely related to any of the claims classified as
invention 1 or invention 2.

Therefore, claim 13 cannot be classified as either invention 1 or invention 2.

Claim 13 has the special technical feature wherein "the resin (A) contains a high carbon resin (A3)", and thus is
classified as invention 3.

(Invention 4) Claim 14

Claim 14, and claim 11 classified as invention 1, claim 12 classified as invention 2 and claim 13 classified as
invention 3 share the technical feature of an "auxiliary resist film composition, comprising a resin (A) and a solvent
(B) containing a compound (B1) represented by general formula (b-1), wherein the auxiliary resist film composition
has a content of the active ingredient based on the total amount of the composition of 45% by mass or less".

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

In addition, there are no other same or corresponding special technical features among these inventions.

Further, even though claim 14 is dependent on claim 1 classified as invention 1, the problem sought to be solved
by the invention in claim 1 (as stated hereinbelow, the effect is unknown without defining the type of the resin A)
has low relevance to the problem (see 4. below) sought to be solved which is understood from the technical feature
added to claim 1, that is, the feature wherein "the resin (A) contains a silicon-containing resin (A4)".

Therefore, claim 14 is not considered to be linked to the invention in claim 1.

In addition, claim 14 is not substantially identical to or similarly closely related to any of the claims classified as
invention 1, invention 2 or invention 3.

Therefore, claim 14 cannot be classified as any of invention 1, invention 2 and invention 3.

Claim 14 has the special technical feature wherein "the resin (A) contains a silicon-containing resin (A4)", and
thus is classified as invention 4.

<Additional remarks>

The inventions in claims 11-14 share the feature (referred to as common technical feature) except for the type of
the resin (A).

If the common technical feature makes a contribution over the prior art, the inventions in claims 11-14 are
technically linked while including a "special technical feature”, and comply with the requirement of unity of
invention.

However, the "common technical feature" among the inventions in claims 11-14 does not make a contribution
over the prior art in light of the disclosures in the document as stated above, and thus this technical feature cannot be
said to be a special technical feature.

In addition, as stated in 1.-4. below, the auxiliary resist film composition of the present application has operations
and effects which are different according to the type of the resin (A) (some operations and effects are unknown).

The present description (paragraph [0019]) describes that "auxiliary photoresist film materials used for
production of various devices such as semiconductor devices and liquid crystal elements are required to have
different properties according to the type of the devices. Because of this, there are needs for auxiliary photoresist
film materials that allow formation of auxiliary resist films suitable for production of various devices".

However, the fact that different properties (effects) are required according to the type of devices means that
the problems sought to be solved are not related. The inventions in claims 11-14 not only are unable to make a
contribution over the prior art by the "common technical feature” but also provide different operations and effects
according to the type of the resin (A), and thus do not comply with the requirement of unity of invention.

1. The novolac resin (A1) in claim 11 is used in examples 1a-47a.
(1) In examples 1a-47a, it is demonstrated that using the auxiliary resist film compositions comprising a novolac
resin (A1) allow formation of auxiliary films having an average thickness of 1,030-2,920 nm on silicon wafers

(paragraphs [0145]-[0148] of the present description).

2. The ethylenically unsaturated resin (A2) in claim 12 is used in examples 1b-35b, 1c-18¢c, Al-1-A1-5, A2-1a-
A2-5d, A3-1a-A3-5c and A4-1a-A4-2a.
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(1) In examples 1b-35b, it is demonstrated that using the auxiliary resist film compositions comprising an
ethylenically unsaturated resin (A2) allow formation of auxiliary films having an average thickness of 400-35,700
nm on silicon wafers (paragraphs [0149]-[0152] of the present description).

(2) In examples 1c-18c, it is demonstrated that using the auxiliary resist film compositions comprising an
ethylenically unsaturated resin (A2) allow formation of auxiliary films having an average thickness of 42.1-420 nm
on silicon wafers (paragraphs [0153]-[0160] of the present description).

(3) In examples Al-1-A1-5 and A2-1a-A2-5d, the solubility of the active ingredient is assessed upon whether or
not the auxiliary resist film compositions are visually clear solutions (paragraphs [1079]-[0183] of the present
description).

(4) In examples A3-1a-A3-5c¢, the auxiliary resist film compositions comprising an ethylenically unsaturated resin
(A2) are used to form auxiliary films on silicon wafers and the film uniformity is assessed by dividing the difference
between the maximum and minimum film thicknesses by the average thickness (paragraphs [0184]-[0186] of the
present description).

(5) In examples A4-1a-A4-2a, the auxiliary resist film composition comprising an ethylenically unsaturated resin
(A2) is used to form an auxiliary film having an average thickness of 7.2 um (7,200 nm) on a silicon wafer and the
film thickness unevenness is calculated to assess the within-wafer non-uniformity (paragraph [0187] of the present
description).

3. The high carbon resin (A3) in claim 13 is used in examples 1d, 2d, A5-1-A5-16, A6-1-A6-15 and A7-1-A7-7.

(1) In example 1d and examples A5-1-A5-16, the resist pattern shapes formed on a lower layer film (85 nm:
which is not particularly thick) with the auxiliary resist film composition comprising a high carbon resin (A3)
are demonstrated to be satisfactory, and the auxiliary resist film composition is demonstrated to have satisfactory
adhesion with a resist material (paragraphs [0161]-[0173] and [0188]-[0200] of the present description).

(2) Example 2d and examples A6-1-A6-16 describe that a lower layer film (90 nm: which is not particularly
thick) made of the auxiliary resist film composition same as the one in example 1d and examples A5-1-A5-16,

an intermediate layer film made of a silicon-containing intermediate layer material (of which composition is
unknown other than the silicon atom-containing polymer disclosed in Japanese Patent Application Publication No.
2007-226170) and a resist pattern made of an ArF resist were formed in this order on an SiO; substrate, and the
shape of the SiO; film after dry etching in the multilayer resist process is rectangle and satisfactory without obvious
defects (paragraphs [0174]-[0178] and [0188]-[0205] of the present description). However, unlike example 1d
and examples A5-1-A5-16, the intermediate layer film of which composition other than the polymer is unknown
intervenes between the lower layer film and the resist film, and thus the operation and effect (adhesion between
the lower layer film and the resist film) demonstrated in example 1d and examples A5-1-A5-16 are not exploited
in example 2d and examples A6-1-A6-15, and it is unknown how the lower layer film of the present application
contributes to the operation and effect of the shape of the SiO, film after dry etching being rectangle and without
defects.

(3) In examples A7-1-A7-7, lower layer films made of the auxiliary resist film composition same as the one in
examples A5-1-A5-6 and A5-14 and an auxiliary resist film composition A7 (which does not contain a solvent

B, and thus falls outside of the scope of the present invention) is laminated on an SiO, substrate to form a lower
layer film having a thickness of 100 nm (which is not particularly thick) and then gap-fill performance onto uneven
substrates and flatness (difference between the maximum and minimum thicknesses of the lower layer film) are
examined. However, it is unclear how and which of the auxiliary resist film compositions A5-1-A5-6 and A5-14
of the present invention and the auxiliary resist film composition A7 outside the scope of the present invention is
involved in the effects (paragraphs [0206]-[0210] of the present description).

4. No example is provided in which a silicon-containing resin (A4) in claim 14 is used.

(1) The silicon-containing intermediate layer material (of which composition is unknown other than the silicon
atom-containing polymer disclosed in Japanese Patent Application Publication No. 2007-226170) used in example
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2d and examples A6-1-A6-16 is unknown for the type of the solvent, and does not fall within the scope of the
present invention.

As stated above, the operation and effect confirmed for the auxiliary resist film composition of the present
application is the feature of allowing formation of a thick film on a silicon wafer when the novolac resin (A1) is
included, and it is unknown what the contribution would be in which process after formation of such a lower layer
film.

When the ethylenically unsaturated resin (A2) is included, it is demonstrated that a thick film can be formed and
a uniform film can be formed on a silicon wafer. However, it is unknown what the contribution would be in which
process after formation of such a lower layer film.

When the high carbon resin (A3) is included, the operation and effect is only satisfactory adhesion between the
lower layer film which is not particularly thick and a resist material. It is unknown what the contribution would be
in terms of dry etching process under circumstances where the lower layer film is not in close contact with a resist
material or of gap-fill performance on uneven substrates and flatness.

Inclusion of the silicon-containing resin (A4) is not supported by the examples, and thus it is unknown what the
contribution would be as a lower layer film.

Even though the present description describes in paragraphs [0173], [0200] and [0211] that "same effects are
exhibited with the auxiliary resist film composition other than those described in the examples”, the basis for the
description is unknown.

claims.
of additional fees.

only those claims for which fees were paid, specifically claims Nos.:

to the invention first mentioned in the claims; it is covered by claims Nos.: Claims 1-11 and 15-19

payment of a protest fee.

was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted

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

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
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