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(87) Abstract: Provided is a composition for forming a resist underlayer film that is insoluble in resist solvents, has
favorable optical constants, and has a high etching rate. The composition has excellent ability to fill and flatten stepped
substrates. A composition for forming a resist underlayer film, the composition including: (A) a cross-linking compound
that is represented by formula (I); and (D) a solvent. [In formula (I), m is an integer from 1 to 30, T is a single bond, a
saturated hydrocarbon group, an aromatic group, or an unsaturated cyclic
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from 1 to 8, the nR's are each independently a hydrogen atom, an aliphatic hydrocarbon group, or an alicyclic hydrocarbon
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and Z° are each independently an alkyl group, an aryl group, a hydroxy group, an epoxy group, or a hydrogen atom. |
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#22 BEITER L HRFRAE K

Ehifl 2 1 2 5 0 CRERLIE 1. 45,/70. 50
EhaF 2 2 2 5 0 CHEmkE 1. 45/70. 55
Ehfl 2 3 2 5 0 CHERkIE 1. 45/70. 55
FEhafF 2 4 2 5 0 CHEmIE 1. 44/70. 52
EhaF 2 5 2 5 0 CHamkIE 1. 44/70. 58
EhEH 2 6 2 5 0 CHERIE 1. 47/0. 51
Ehifl 2 7 2 5 0 CHERLIE 1. 44,/0. 50
Ehfl 2 8 2 5 0 CHERkIE 1. 42-0. 52
Ehifl 2 9 2 5 0 CRERLIE 1. 49,/0. 49
Ehif 3 0 2 5 0 CHERIE 1. 49+-0. 50
FEhsl 3 1 2 6 0 CHRERIE 1. 48,/0. 42
Ehifl 3 2 2 6 0°CEERLIE 1. 54,/0. 22
Ehifl 3 3 2 6 0°CRERLIE 1. 48,/0. 37
Ehifl 3 4 2 6 0 CHERLIE 1. 48,/0. 30
Ehifl 3 5 2 6 0°CHERLIE 1. 46,0. 51
FEhpl 3 6 2 6 0 CHRERIE 1. 58,/0. 31
Ehifl 3 7 2 6 0°CRERLIE 1. 51,/0. 27
Mgl 2 1 2 5 0 CHEmkE 1. 40/0. 56
Heggif 2 2 2 5 0 CHERkIE 1. 49/70. 55
H# il 2 3 2 5 0 CHERLIE 1. 46,/0. 55
HogfEl 2 4 2 5 0 CRERLIE 1. 55/0. 51

EREF3S 1 -3 7Hh5bhdEHIC. IRFUIELEMOBBELZELIES
CETCRBFIOAZER ERELLELIEZIENTES, T bLbDRER
ZERALEERAIZ 1 —26 ERERORBEFRZFERALALLRAZ21-22%
kT 5 &, REFIOEBEEZEFTT 52 & TRUHEMRLEZEDOMBONEER
EEEIEDRIENTED, ZOBEAIFLER2 3 &EEH27 —28. L
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TLYZNTERE (BEO0. 20um) ZFELi, TYFYITHRELT
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Bz (LYZRNTFEBE) / (KrF742 K LY ORSATVFVYT
HEELLTHD, (R23)
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#£23 FIA-oF - 7HEL

T F S = b
Ehafdl 2 1 2 5 0 CHERLIE 0. 93
EhaF 2 2 2 5 0 CHERkIE 0. 90
Ehafl 2 3 2 5 0 CHERLIE 0. 89
EhaF 2 4 2 5 0 CHEmkE 0. 91
EhEf 2 5 2 5 0 CHamk I 0. 88
ERafl 2 6 2 5 0 CRERLIE 0. 94
Ehafl 2 7 2 5 0 CRERLIE 0. 99
ERif 2 8 2 5 0 CHERIE 0. 95
Ehafl 2 9 2 5 0 CHERLIE 1. 10
EHWif 3 0 2 5 0 CHERIE 1. 06
ERafl 3 1 2 6 0°CHERLIE 1. 13
Ehafl 3 2 2 6 0°CREFIE 1. 28
Ehifl 3 3 2 6 0 CRERUE 1. 10
FEhfl 3 4 2 6 0°CEERLIE 1. 16
Ehafl 3 5 2 6 0°CRERLIE 1. 07
ERafl 3 6 2 6 0°CHERLIE 1. 19
Ehafl 3 7 2 6 0°CHERLIE 1. 23
e 2 1 2 5 0 CHERkIE 0. 87
w2 2 2 5 0 CHERLIE 0. 99
Howefsl 2 3 2 5 0 CREFIE 1. 05
bl 2 4 2 5 0 CRERLIE 1. 11

EREF3S 1 -3 7Hh5bhdEHIC. IRFUIELEMOBBELZELIES
CETRBEDOIYF VI L— b aRELKERLIEZIENTES, 2hb
DEBHEERALAEERFI2 1 —2 6 ERHEORBEHAFR L& 21
—22%tBT B &, RBFIORREEET 5 & TR UHRLEOHEO
ITvFVIL—bEBEIEZENTEDS, JOBEAIKLEESF 2 3 &=
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Hl27—-28, LhEFI24 ERFHII0O—3 1 THERETHY., BIRTY
FUIL—MIABTZIETMIMERDD I ENTE S,

[0258] (1R &bIAAIHEFT)

200nmiEEDS i OL,&E#MR. FLYFIES5O0Onm, EYF100nm®dD

TR =V T Y FICTEODIAAEZER Lc, LhBRBI2 1 — 24 RUE
MEFI2 1 -3 7 THREINAEL VR NTEBERRMEKRD % EER EICRS
%, 250C6O0MMBEALIZ260CE6 OMBBEHRLTH200nmDL Y
ANTEBEEFR L, COEBROFERIMEEZBINA TS/ 0V —X (%
) BUEBTEFEME (S—4800) #RVWTEREL. /39 —YREAD
LY Z NTEBEMRERIOFTRBEOEREEZER L (R24) ., LYZARTF
BIEN/NY —V REAREEERINTVWRIEE5EDAAKMNRIF (T
Ol) &L, R —VREBAEDHIAFTNTVWARWRIZ/RY — 2V REBICINVPR
BIHABEELTWBIEAICIEARRE (X)) &Lk,
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[5R24]

F24 634 Bt AT

A Stk
ERafl 2 1 2 5 0 CRERLIE O
L 2 2 2 5 0 CHBERIE O
EhEF 2 3 2 5 0 CHERkIE O
EHifl 2 4 2 5 0 CHBERIE O
L 2 5 2 5 0°CHBERIE O
ERfF 2 6 2 5 0 CHERIE O
Ehal 2 7 2 5 0 CHERLIE O
FEhEf 2 8 2 5 0 CHERkIE O
Ehafl 2 9 2 5 0 CRERLIE O
Ehif 3 0 2 5 0 CHERIE O
FEHa 3 1 2 6 0 CHRERIE O
ERafl 3 2 2 6 0°CEERLIE O
Ehafl 3 3 2 6 0°CRERLIE O
Ehafl 3 4 2 6 0 CHERLIE O
Ehafl 3 5 2 6 0°CHERLIE O
EHEH 3 6 2 6 0 CHRERIE O
Ehal 3 7 2 6 0°CRERLIE O
P 2 1 2 5 0 CREmRIE O
Heggif 2 2 2 5 0 CHERkIE O
Hedgl 2 3 2 5 0 CHERLIE O
Hoaefsl 2 4 2 5 0 CRERLIE O

[0260] EMEHI2 1 —3 7 ERERKOREFN EBWLEREI2 1 -24 tAFEDIED
AHMEERT,

[0261] (ExZEERANDHEEZR)
BREHRAOHEBARELT. 200nmEEDS i O,EKRT, 800n
mhL>YFIYT7 (TRENCH) &89V EHRIhTWRWA—T Y
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[0262]

TY)7 (OPEN) OWEBEEDLRZTo/, LE&HI2 1 -2 4 RU'EHE
Fl21—-37 THEBEINELL IR NTEERERERY %Z LERERICERE.
250C60MEE/AIZ260T6 OMEBIRLTH200nmDL IR b
TERZEK Lz, COEROEBREEZBIINATI /O —X (%) &
EENETEME (S—4800) 2AVWTHEL., BEEROMNL VFI
VT (RE—VE) &A—ToT )T (REY—ViRLER) EDEEZE (ML
VFINTEA—T VIV T EDBHERETHYNATREER) ZRET
2 & THEBBMETMLA, 22T, FiElbtEEIFE, Y-V EET D
#8a (TRENCH (X4 —2E) ) & RNY—UDNEELBWVWES (F—
FoTYT (RF—VHLE) ) &T. TOLEICHEET 2RI NBEE
MOEEZ (| so—TRENCHNRAT7R) NIV EEaEBKT S (K
25) , P, LBEH21ICHLTTI 5 nmll EREE=HERTEERHIT
O. B2 1 I/ LT3 0O nml LREZHERETEEEHNIZO. HED
R BNV LB B X & FHE L =,
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[0263]

[5%25]

#25 PAHAGMERT

A
EHifl 2 1 2 5 0 CHERIE ©
Erafl 2 2 2 5 0 CRERIE ©
FEhfl 2 3 2 5 0 CHERLIE ©
Ehafl 2 4 2 5 0°CREMIE ©
Ehafl 2 5 2 5 0 CHERIR ©
EhifFl 2 6 2 5 0 CHERIE ©
EhifF 2 7 2 5 0 CHBERIE ©
Ehff 2 8 2 5 0 CHERLIR O
EhifF 2 9 2 5 0 CHERIE ©
FEHafl 3 0 2 5 0 CRERIE O
EHafl 3 1 2 6 0°CRERIE ©
EHafF] 3 2 2 6 0°CHERIE ©
Ehifl 3 3 2 6 0°CRERIE ©
ERaff] 3 4 2 6 0°CRERIE ©
Ehif 3 5 2 6 0°CRERIE ©
Ehiff 3 6 2 6 0 CHERIR ©
Ehif 3 7 2 6 0°CEERIE ©
kol 2 1 2 5 0 CRERIE A CRHRRD
tewpl 2 2 2 5 0 CRERIE X
He#gfil 2 3 2 5 0 CHERIE X
H#zfF 2 4 2 5 0 CHERIE X

kB2 2 & Rfl2 1 -2 6., g2 3 &EwHI27 -2 8, L&l
24 CEHFEF29 -3 0%5LET 2 &, ERAIZAIBRFECHDONE%HE
MCE, T, ERFFTLIIEBH EEBMETL X MNTERZFEL L
EREF3 1T —3 7 HHEGI2 20D & D R—MRBISRERY & LT B & RIEA
FHREMEDREZERTE L, INSDORBRISERESTRWREFDEL
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[0264]

[0265]

[0266]

RTBENERORBER EBVWABERTEELYIEETH D0, Bifs

DREFEEZRRDODIENTELLDEEZIOND,

(HIEEEEAER)

LegFI2 1 -2 4 RUERHI22, 26, 31, 36THBINLLIR
N TFTEBEMRERDE. ThEThAEYI—9—%52BWVWT YUY z/\—
EIZBH L, Ry hTL— M ETRERICEL LAWEET6 OREMERL
. LIYRMNTEEEHME L, COLYZANTEBEEZY VAEH () &,
UVEHI=Zv M CER172nm) ZRAVWEZERMBHESICLY., 50
OmJ /cm2DEAEBRF 2TV, HARE (BARERE) TORFIREELE%

R U7, BRI IEIRAMRBRROZMELOEL Y Y I—-LE/
AFINI—=FNEFOAELYT)A—=LE/AFLII—TFTILTET— D7
X3 DREAAFUCT HRBREL. RAEYRSA%&IC100CT 1 HBENR—Y
LTIREZAELEL (k26) , b, RERVEN 1 %BLUROED %O,
1%UEDEDEXE LT,

[£%26]

#26 PAHAGMERT

SRS SRR AR

T AN it 4 T A4
FEhii il 2 2 2 0 0 CRERLIE X O
Ehafl 2 6 2 3 0°ChERIE X O
Ehafl 3 1 2 4 0CEERE X O
Ehi il 3 6 2 4 0 CRERLIE X O
Hodgfl 2 1 2 5 0 CHERCIE X X
Lol 2 2 2 5 0 CEERIE X X
tewipl 2 3 2 5 0 CHERIR X X
Lol 2 4 2 5 0 CEERIE X X

DFRICHEFEEEIRNEE LB I LI2REHEEHEIHIEICL>T, &
WML TAIHBEERELBOND I & MLk,
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®27 A AR PEEEAL

L A
FEhti | 2 2 200CHRK+500m]J cm? ©
Ll 2 6 230CHRK+500m]J cm? ©
FEHa 3 1 240CHEMK+500m],cm? ©
EHif 2 2 2 5 0 CHERK O
Ll 2 6 2 5 0°CHERK O
ERafF 3 1 2 6 0°CHERK O

[0269] £<EUMERHTH>TH., BELEXBLELBUCHEAADES &
TLYTRLMEBTH DI ENTEL,
EX L OF B sEM

[0270] AFEBICEINIE, BEERICT T 51BOAAMERCFEEEICENS, L
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17 (2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

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. 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: WO 2014/038680 Al (JSR CORPORATION) 13.03.2014 (2014-03-13),
paragraphs [0080], [0132]-[0166], example 15

& US 2015/0185613 Al, paragraphs [0122], [0193]1-[0220], example 15 & EP
2899593 Al & CN 104603691 A & KR 10-2015-0054791 A

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

2. |Z 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 international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| 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 I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

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.

I:' No protest accompanied the payment of additional search fees.
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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:
The claims are classified into 3 groups of inventions indicated below.

(Invention 1) Claims 1-15

The invention in claim 1 of the present application lacks novelty in
the light of document 1, and thus does not have a special technical feature.
However, claim 5 indirectly referring to claim 1 has a special technical
feature wherein “the novolac resin 1is represented by any one or more
repeating structural wunits represented by formulae (la), (lb) and (1lc¢)
indicated below”. Therefore, claims 1-5 and 8-15 are classified as invention
1.

The inventions in claims 6-7 are highly technically related to and thus
are linked to the invention classified as invention 1.

Consequently, claims 1-15 are classified as invention 1.

(Invention 2) Claim 16

The invention in c¢laim 16 of the present application and claim 1
classified as invention 1 have a common technical feature which resides in
“compound”. However, the technical feature 1is not considered to make a
contribution over the prior art in the light of the disclosure in document 1,
and thus is not considered to be a special technical feature. Moreover, there
is no other same or corresponding special technical feature between claim 16
and c¢laim 1, and thus c¢laim 16 cannot be c¢lassified as invention 1.
Consequently, claim 16 is classified as invention 2.

(Invention 3) Claim 17

The invention in c¢laim 17 of the present application and claim 1
classified as invention 1 have a common technical feature which resides in
“compound”. However, the technical feature 1is not considered to make a
contribution over the prior art in the light of the disclosure in document 1,
and thus is not considered to be a special technical feature. Moreover, there
is no other same or corresponding special technical feature between claim 17
and c¢laim 1, and thus c¢laim 17 cannot be c¢lassified as invention 1.
Consequently, claim 17 is classified as invention 3.
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