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(57) Abstract: [Problem] To provide a resist under-

j/;3 . WLN layer film which can be used as a hard mask. [Solu-
TSJVW Jv\( tion] A resist underlayer film-forming composition

- o for lithography, which contains, as silanes, hydrolyz-

able silanes, hydrolysis products thereof or hydrolys-
o is-condensation products thereof, and wherein the
o Q hydrolyzable silanes include a hydrolyzable silane

a-u (1-2) (1-3)

1 SN I
N / PN represented by formula (1) or a combination of a hy-
drolyzable silane represented by formula (1) and a
(2—1) (2—2) (2—3) hydrolyzable silane represented by formula (2), with
the hydrolyzable silane represented by formula (1) or
the combination of a hydrolyzable silane represented
by formula (1) and a hydrolyzable silane represented
by formula (2) being contained in an amount of less
than 50% by mole of all the silanes. R%R*Si(R*)4.1)
formula (1) (In formula (1), R! represents an organic
group containing a moiety represented by formula (1-
1), formula (1-2) or formula (1-3); a represents an in-
l teger of 1; b represents an integer of 0 or 1; and (a +
b) represents an integer of 1 or 2.) R4R%Si(R®)4.e)
formula (2) (In formula (2), R* represents an organic
group containing a moiety represented by formula (2-
1), formula (2-2) or formula (2-3); a represents an in-
teger of 1; b represents an integer of 0 or 1; and (a +
| b) represents an integer of 1 or 2.)
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KoY >, XIER (1) TRINIIKpEES SV &KX (2) TR
INDMKDEES SV EDOHAELENLARZMKDEES SV DRET S
VDL 0ELGBKRETHD I EE/HHETHIYIST1—ALIYANTE
IR RAERRI TH 5,
AFERIEERL, R (A) TRINZFHRAS S vibawTchy. R (A) T
TINDYSVEEMITLEREN (1) TRINDIMKDEES S VEEME
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X (1) THRINDIMKDEES SV, XIER (1) THRINS MK EEME
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BE100EE%. 7TOHET100EE%TH D,

Z UL CLROMKDBEMES SV, ZOMKSEY. RUOTONMKDBEEEY
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WHTNE PI/E LRV T7/E52ET2EHETAEDS | —CH#
BICEYTARRTFERELTVWEEDTH D, RIETILIAXFVE, 7L
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JE XIFENSOHMAEDLETHY., TERTFILAVNIALE A FVER
F. PIRE 3BT7I/VE XEFEhLDEAEHETHY., T2, T3,
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T —IFI—2—AF)I—n—TOEILEENEFOSNS,
FERRTZILVFIEZAVSECEEHETE, BIZIFRRETHRIBAET ODIR
RTZILFIEE LT, 70 70ELE, >207FLE 1 —AFIL—
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WO 2014/098076 17 PCT/JP2013/083740

[0028]

OELEENIZFONS,
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OLETHIETOEL VEIFEIFSNh D,

FILTZIIEE L TRREZR2BET1O0DTILSZIETHY, TFIE
1 =7ORZNE, 2-7FORZNLE. 1 —AFI—-1-IFZIILE 1
—TJTIVE, 2-TJFZIUE, 3—TJFZIUE, 2—XAFIL—-1-7OR
ZIWE 2 XAFII—2-TORZIVE, 1 -IFNITFTZIE 1 —AF
V=1 -=-7axRz)IE 1 —XFil-2-TaORZJEH, 1 —RVFZJE
2= RUFTZIE, S RYFIIE 4 RVFZDILE 1-n—-70O
EILWIFZIWE, 1 XAFIL-1-TFZLE 1 —-XF)I—-2-TF=)L
HE 1 AFL-3—-TFZIE 2—-IF)L—-2-7ORZJEH, 2—-X
FI—1—TFZNE 2—AFI—2-TFZNE, 2—XF)—-3-7
TZIE, S—AFIN—1-TFZINE, 3—XFI—-2-TF7ZI&E 3
—XFI—=3—TFZNE 1,1 =IUAFL-2-TORZILE 1-i—-
TOENITZIVE, 1,2-UXAFI—1-7ORZJE 1,2-IUXF
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TZIE 1T AFIN—2-RYFZIE 1 AFIL-3—RVFZIE
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ZWE T —s—TFILITFZNE, 1,3=IAFI—-1-TFZILE, 1,

B=—IUAFN-—2—-TFZNE. 1,3-IAFN-3-TFZIE. 1-—i
—TJFNITZINE, 2,2-UXFI—3—-TFZIE, 2,3-IAFI
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Eiafl 1 1. 68 0. 20 21 0. 03
Ehisl 2 1. 67 0. 21 21 0. 03
Fhatl 3 1. 67 0. 21 21 0. 03
EEsl4 1. 67 0. 21 21 0. 03
EREHI 5 1. 63 0. 30 23 0. 03
Eiapil 6 1. 62 0. 11 21 0. 02
EhEs 7 1. 61 0. 11 21 0. 02
EEsl 8 1. 61 0. 11 21 0. 02
EHEH 9 1. 61 0. 11 21 0. 02
ERFLO 1. 67 0. 10 24 0. 02
EEH11 1. 63 0. 30 23 0. 03
EEFI 12 1. 62 0. 31 23 0. 03
EfiFi13 1. 62 0. 31 23 0. 03
EfFl14 1. 62 0. 31 23 0. 03
EiEFl15 1. 638 0. 20 21 0. 03
EfifFl16 1. 66 0. 21 21 0. 03
EEHI17 1. 64 0. 27 21 0. 03
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El19 1. 68 0. 20 21 0. 03
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EifEHI21 1. 65 0. 11 22 0. 02
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Heed 1 1. 69 0. 23 22 0. 02
Hegess] 2 1. 62 0. 12 20 0. 02
Heg ] 3 1. 67 0. 10 24 0. 03
e 4 1. 84 0. 70 21 0. 05
Lo 5 1. 80 0. 81 22 0. 05
B 6 1. 92 0. 76 23 0. 06
el 7 1. 82 0. 75 22 0. 05
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because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 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:
The inventions of claims 1-14 and the invention of claim 15 have no same
or corresponding special technical feature as indicated below.
(Invention 1) claims 1-14
(Continued to extra sheet)

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

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

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

4. I:I 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.

I:I 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.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

A resist underlayer film-forming composition for lithography, which
contains, as silanes, hydrolyzable silanes, hydrolysis products thereof
orhydrolysis—-condensationproducts thereof, andwhereinthe hydrolyzable
silanes include a hydrolyzable silane represented by formula (1) or a
combination of a hydrolyzable silane represented by formula (1) and a
hydrolyzable silane represented by formula (2), with the hydrolyzable
silane represented by formula (1) or the combination of a hydrolyzable
silane represented by formula (1) and a hydrolyzable silane represented
by formula (2) being contained in an amount of less than 50% by mole
of all the silanes.

(Invention 2) claim 15

A silane compound represented by formula (B).

Claim 15 is not relevant to an invention which involves all of the
matters to define the invention in claim 1 and which has a same category.

Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1, claim 15 is not relevant
to an invention on which it is substantially possible to carry out a
search without an additional prior-art search and judgment, and there
is no other reason for that it can be considered that it is efficient
to carry out a search on claim 15 together with claims 1-14, and
consequently, it is impossible to classify claim 15 into Invention 1.
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