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COATI NG FOR USE I N LI THOGRAPHY Technical Field [0001]
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[0003] As the anti-reflective coating, inorganic anti-reflective coatings made of
titanium, titanium dioxide, titanium nitride, chromium oxide, carbon or a-silicon and
organic anti-reflective coatings made of a light-absorbing substance and a polymer
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deposition apparatus, a CVD (chem cal vapor
deposition) apparatus or a sputtering apparatus. In
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to avoid collapse of photoresist pattern. When the photoresist is used in a form of
thin film, it is desired that an organic anti-reflective coating used together with it can be
removed for a short time in order to depress reduction in film thickness of the
photoresist layer in a step of removing the organic anti-reflective coating by etching.
That is, for reduction in time for etching removing step, it is required that any organic
anti-reflective coating can be used in a form of thinner film, or that the organic anti-
reflective coating has a larger selection ratio of etching rate with photoresist than the
prior one.

[0006] By the way, a hitherto technique of anti-reflective coatings has been mainly
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di mensi on not nore than 100 nm and at present its
devel opnent and research have been actively carried
out fromthe aspects of apparatus and naterial, etc.
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excell ent anti-reflective effect. Further,
photoresists for |ithography process for which
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(1) wherein A, A2 and A3 are independently of one
anot her hydrogen atom nethyl or ethyl, Xis
-OC(=0 -, -S-, -0- or -NR- wherein R is hydrogen atom
or nethyl, Mis benzene ring, naphthal ene ring or
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group of formula (4) or (5) on the nitrogen atoms:
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wherein A,, A, and A, have the same meaning above, Y is a direct bond or -C(=0)-, Ar
is benzene ring or naphthalene ring which may be substituted with C, ; alkyl, phenyl,
naphthyl, halogen atom, C, ; alkoxycarbonyl, nitro, carboxy, cyano, C, 4 alkoxy,
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, CH C G &\ A H Ol O (6) wherein A,
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wherein A,, A,, A;, Y, Ar, R, and R, have the same meaning above;

- as a fifth aspect, the composition for forming anti-reflective coating as described in
the third aspect, wherein the triazine trione oligomer compound or triazine trione
polymer compound having a structure in which at least two triazine trione rings are
linked through a linking group of formula (4) or (5) on the nitrogen atoms has a
structure of formula (8) or (9):

0 /|\1 A2 A s A2 M 0O
£ CH-C—C- 0—Y~Ar-y—0~C—C-cH_ I 5
N~ N’ (')HH H dn /tl\l\ /NK
o)\N’I\o o~ N 70
| ® 1
A1 As Ag O 0O Az Az A1
0 bl o8 y—a-n—b-o-b—bch §
O)\II\I/KO (9) O fl\l 0
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0OA A2A3A3A2A 0HGCG-CG-O-Y--Ar Y-OCCCH N
HHoff NNH O~N _~O(8) 01 fwA A2 A30 .0 A3 A2
Al 0 0-0-CG-CGCHjw (9) 7 vnINTrv oi'~0 wherein

A, A2, A3, Y, Ar, Q R and R2 have the sane nmeani ng
menti oned above; - as a sixth aspect, the conposition
for formng anti-reflective coating as described in

the first aspect, wherein the triazine trione oligomer
conmpound havi ng hydroxyal kyl structure as substituent

nigr Y
w641 3408 4 CIR, B ) el i maping e e
- as anitth agpectthmeompesitien anBMpEGiciegptve C%%‘fﬂélo%de%?”bed in
the flr%cg%%'cg v{/_ré&)a g"lh‘éhné‘mﬁéw&h@@ I\?ﬂméﬁédﬁdb@ulﬁd haviag HydiPdxyalkyl
structge msut(siligent@n rpmr@ gm,yor,qn?yﬂegrl%pe polymer%ocr)npdund having

hydroxyalkyl structure as substituent on nitrogen atom is a reaction product of a
compound of formula (10) with a compound of formula (11) or (12):

~ 0
H, @ H
,CZ\ ,ll\ C% HN/“\NH
“eH A AN
HQC )\ /K / 2 0 I|\l 0
3 R4
(10) (11)
| 5

wherein R, is C,, alkyl, C,; alkenyl, phenyl, benzyl or 2,3-epoxypropyl, R, and Rs are
C,, alkyl, C,, alkenyl, phenyl or benzyl, Rgis Cy alkyl, phenyl, benzyl or
-(CH,),COOH, and n is a number of 1, 2 or 3;

- as a seventh aspect, the composition for forming anti-reflective coating as described
in the third aspect, wherein the triazine trione compound having a substituent of
formula (2) as substituent on nitrogen atom, or the triazine trione oligomer compound
or triazine trione polymer compound having a structure in which at least two triazine
trione rings are linked through a linking group of formula (4) on the nitrogen atoms is
produced from a triazine trione compound having at least two nitrogen atoms having a
substituent of formula (13) on nitrogen atom and a phenyl compound or naphthalene



RS (12) wherein R3 is Cl1_6 alkyl, C3_6 al kenyl,
phenyl, benzyl or 2, 3-epoxypropyl, R4 and R5 are O .,
al kyl, C3_6 al kenyl, phenyl or benzyl R is C1 6
aIkyI, phenyl, benzyl or -(C}Q)nOOOH, and nis a
nunber of 1, 2 or 3; - as a seventh aspect, the
conposition for formng anti-reflective coating as

descrihed in the third, aspect, erein the triazine
contHAgH.e dorpiBA9hhovinG 24 FElst ue slbsktients selacied Foppyarboxy and
hydesxysuiigh idre eddntieal 6f diffeasi fidhPBaciwbtidie triazine

trione oligonmer conpound or triazine trione polyner

conmpound having a structure in which at |east two

triazine trquqq |p@s are |inked through a Iinking

group of fornula % on the nitrogen atons is

produced Fﬁ&@if@%+@}4nqt3yone conpound havi ng at

| east two ni}{ogéﬁ{atons having a substituent of

fornmula (13) on nMrogen atom and a phenyl conpound or

napht hal ene 8 conmpound of formula (14) having at | east

two substi selected fro rboxy and hydroxy

whi ch areli \?ca‘N' o —aQler 2414% rom each other A A2

"A3 C-C -CH (13) HOHO Y-Ar--Y--CH (14) wherein A,

A2, A3, Y and Ar have the sane neaning above; - as an

.ght h,as e e osition for.

Whe%ﬁ IrA‘réF | %é &Q@V & samedpeanag aleMes event h
- as anpeEighth amcalthetoonqmsutmrifbr fmmn@@anwmbdméld@ﬁtlﬁg as described

i s 57 o B e oot b o Bl ivoger

atome hpaingc stibstituentlod fgrb®)la 1633) @tﬁlﬂob@n ltorAlis @ tAa2ineNrione
comPSthdlof fdimuta QI 8 NCO NCH, ." O A C-CH- A3

wherein A,, A, and A, have the same meaning above;

- as a ninth aspect, the composition for forming anti-reflective coating as described in
the seventh aspect, wherein the phenyl compound or naphthalene compound of
formula (14) is at least one compound selected from the group consisting of
compounds of formulae (16) to (21)



(15) wherein A, A2 and A have the sane neani ng
above; - as a ninth aspect, the conposition for
formng anti-reflective coating as described in the
sevent h aspect, wherein the phenyl conmpound or
napht hal ene conpound of fornula (14) is at |east one
conpound sel ected fromthe group consisting of

conpounds_Qf f\l}@@@&:(m) Ogi_(m C H
ZI kgxi/cgr b%?ﬁ) W ro?/ car box%’le'f):yé\njcﬁ, ClL 6 al kb&)/(B)n

hydroxy, thiol, d-, alkylthio or amino, nis a
nunber of 1 to 6, mis a nunber of 1 to 4, and B may .

be identic GO0 differ ____/f@ldm each ot her M
C n mi e;/v as a yenth/ aspect,
tg-zeconpo tivn forsi?lg)r(%bng int)’t{zrefl ecl't'llﬁge 0 {5I ng as

described in @Bymone of the TTHBYmMo ninth aspeB3m
furt her con('@gpi ng a crossli nb%@P agent havi ngzqz
ubsti a

| east two crosslink-formng s tuents; - a
el event h aspect, the conposition for formng
anti-reflective coating as described in any one of

wnerbfi% i hilob8n BP0 BRGE Brehifs B G A gt G
alkoxycanbosiyl, nitro, fcarbdxy cyarp, &) ialkoxly| eydroxy tkiohtG,nallasthio or amino,
nis SRTRRLEF) 1B, M aSuBés 7 b8l BuBl B b gt o
differentsframcesachi othenig-daserwimgresubs i isiot meed;ect ed from

- as 408 Bhoa R HopA G ooy ol i S5 Bplges
any oniecof the fipsidod ninth alspectispfurthey cantadiningfd erosshinking agemtthaving at
least fWo LFSEElihRSSIntiAg d0ksfEnfyt the first to

- as an eleventh aspect, the composition for forming anti-reflective coating as
described in any one of the first to tenth aspects, further containing an acid and/or an
acid generator;

- as a twelfth aspect, the composition for forming anti-reflective coating as described
in any one of the first to eleventh aspects, further containing a resin having at least
one crosslinking-forming substituent selected from hydroxy, carboxy, amino and thiol;
- as a thirteenth aspect, an anti-reflective coating produced by coating the
composition for forming anti-reflective coating as described in any one of the first to
twelfth aspects on a semiconductor substrate, and baking it, wherein the anti-
reflective coating has an attenuation coefficient k to a light at a wavelength of 248 nm
ranging from 0.40 to 0.65;

- as a fourteenth aspect, an anti-reflective coating produced by coating the
composition for forming anti-reflective coating as described in any one of the first to
twelfth aspects on a semiconductor substrate, and baking it, wherein the anti-
reflective coating has an attenuation coefficient k to a light at a wavelength of 157 nm
ranging from 0.20 to 0.50;

- as a fifteenth aspect, an anti-reflective coating produced by coating the composition
for forming anti-reflective coating as described in any one of the first to twelfth aspects

10



twel fth aspects on a sem conductor substrate, and
baking it, wherein the anti- reflective coating has an
attenuation coefficient k to a Iight at a wavel ength
of 248 nm ranging fromO0.40 to 0.65; - as a
fourteenth aspect, an anti-reflective coating produced
by coating the conposition for form ng

a_nt.i -reflective coating as described in any one of the
on a semisonductor suiistiate cansteaking i, wherin theranftteflective coating has an

O i LGt ' tranain@f r&atd
atten HigH e RICOF Ut d waVQBHGHTof 1R A rhnalrg frapi0 28 o
0.60; a wavel ength of 157 nm ranging fromO0.20 to 0.50; -

) < ! ey : _
o5 3B IAGERL S FRRRS) pr b b Bierece copshptor use n &
manutatireraffa semiopaducter deyices CorRBEFNELRe SIPRSRY Sﬂ%t%?ﬂ thehe
complyigh s gt At FETRYS coRifas dBSNSE I oS of e ret ©
twelftlc aspects dvea substrate: andReking oef ficient k to a Iight

-as aaéea\l/%n’(@e\fﬁllw %Qg&%‘th Qfmétﬂ%d%ﬁfémﬁlﬁg% 4ritpreflRchi toatiky fid:use in a
- S a Sl xXteen 0

aspect a net

, o
manufanture effa semicandystarideyioedsy u:_%,%ofjﬂ light Gkykavelengin24s n. 193
L

tj-ref
reflective g¢osting pe desaribed Ny ene pﬁ&]%fflprgt;tg tyv%?fh} ashegts on Wsubstrate,
and bARREGES Oon a substrate, and baking it; - as a
sevént'eent h aspect

i , d_.of forming .
- as anreighteentizasperd, s sinthag ¢ o Grmida aiRhoIpreRish Brtier fog Usp 1.2
manuﬁ%hFrﬁjr]mﬁlg%ﬁﬁ%ﬂ]ﬁiﬂf&ﬁsd?%d&@mbriﬁnb ?tl&h%teﬁ% ofavel engt h
coating mﬁgcqrneog'ﬁ%g%fifér'ﬂwgf BV, Schteras BB in any one
of thefﬁ)@lf tdvelfth G@?éétbl@ﬁpb semidondustoralbsinatef andsbakiog it to form an
C

~twelfth aspects on a substrate, and baking it; - as
ant""ﬁﬂle@V&rﬁO@g'ﬁﬂh aspect, a nethod of forning g

forsﬁgﬁé %f;ﬂ‘gdtéltesmgéﬁrmnfthe amtiereflective ceatimgact ure of a
ni conduct or vice co I Si af i NGk
exBang e s TRl et Wiy hERRYSeleE Lo and
the pgﬁﬁb@és@ﬁéyemgmia lige, aref the first to twelfth aspects
a. sem conduct.or . baking it to forman
dexﬁwl%ﬂ‘@e%ﬂwsdeggwgég % &rgfhaér@ a photoresist |ayer
- as @hineteerhEspeet Hexmetiodobforming 2 ppotoregjst pattern as described in
S C r i . .
i oGTRSTAEHEL yHEFR D GENFEH hidh S0 ot o wavelngty
248 mint 19&nm ght57 amd devel opi ng t he exposed phot or esi st
| ayer; and - as a nineteenth aspect, the method of

formng a photoresist pattern as described in the
Best éarte foe @arrydisg Ot theviwestiont he exposure is carried out

[001§T t'rl?meabrje.%gm in%nfﬁﬁ%’ RlSRe4Y a composition for forming anti-reflective
coating characterized in that the composition comprises a triazine trione compound
having hydroxyalkyl structure as substituent on nitrogen atom, a triazine trione
oligomer compound having hydroxyalkyl structure as substituent on nitrogen atom, or
a triazine trione polymer compound having hydroxyalkyl structure as substituent on
nitrogen atom. In addition, the present invention relates to a composition for forming
anti-reflective coating, which can be used in lithography process for manufacturing a
semiconductor device by use of irradiation light of a short wavelength, particularly
irradiation light of KrF excimer laser (wavelength 248 nm), ArF excimer laser
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248 nm 193 nmor 157 nm Best Mde for Carrying Qut
the I nvention [0013] The present invention relates to
a conposition for formng anti-reflective coating
characterized in that the conposition conprises a
triazine trione conpound having hydroxyal kyl
structure as substituent on nltrogen atom a triazine

tri | d h d al kyl
(wavelengih g3 BEE LR SXP MR ASeI IWAVBIRSGHR 81 S o
[00143 r A& cBfpositPRFoPRIMNIRY aftiféiside touting aba@wmg/w tkigl present

ructure as suybstituent

inventien basisally Pmpﬂﬁ%%érﬁ%’a%'ﬂ%gfmﬂeo?f’m@g i Bayigo fydroxyalky
struct&ﬁé‘ﬁ@%hbétﬁﬂeﬁt%n hidlogeRGtomn hitriagihée mnelellgmnén campound having

PydrONRBY LIRS URSIHENS A T GeH BB 14 tifineyrione polymer

compbhhé%‘a@{dg%drb@ﬁlkw%tr&c%ﬁ‘@ ab sub\sﬁtluent;bh nitpogeri amhardnf a
irradi ati 0 e se Ve

solveRfypNd G arBiEaHEPTIRATER! 3 S G EHGRRITIIAE U BAC g a1 the

like. EKé BBMpbatieh fémvmir@"mthreﬂ&tlmi:oaf ifpadgording to the present

vorfEAS S B 150 G SR 18R, B ot ontrt

In thi$ Qﬁ@élfl@aﬁbn&tﬁd sclicl cftmtémtl meens oompondnﬂsaothegthan the solvent in the

5% >% {qrr¥1 sttr u eeas ubstituent on nitrogen
compgBiien far farning aat f? }é 89?@%er conpound havi ng
[0015])’¢h@>tbiz§!ilhéz’ trigtier corhpoendihasingdtydrareyatkybstracture gssubstituent on

mtroggyoqrpem, érlzwne gram Ol @ob%%gcoﬁ%éqﬁﬁ%ﬂﬁé’ At )&?mgf’étﬂgcture as
substitlient o Aitrogentbive bt triszing tiwnarpgulymer goropapod baving

ot 5 5t B i Stomin
anti- reﬂe&th/él cuating acberdimg tethe presertinventiarvistcontained in ﬂb agoount of

% 0 i %
10 mABSE i ot R AR 20 s AR TaRloce g Stimassts o
99 mass%pandmfmrmriﬁé)r massth torfd marse%mper 0 mss%@fpﬁbgltmﬁé golid
conte[q?r formng anti-reflective coating. [0015] The

i azine trione conpound having hydroxyal kyl structure
[0016]s Irs thescormpesitiom for faimingganii-wefleative epafingaceardipado the present

mvengﬁbsggpﬁeeﬁ%%‘éqﬁg??%Bg‘ﬁﬂ)gﬁi‘idr{é?fﬁi@‘h?d ?élk%%t#ﬂc%r@sas

on ni ort ne trion

substitoeghen namg@mtqrrhaw ﬂgmpnyad @iwmm (&mamb@rrgeggoned In
formtﬁélkzmt A “ﬁnénH"A '?:\'ﬁ% iRfEpRnabAY bﬂoﬁé‘@n@ﬂféﬁ‘h%dfdgéh ét@fn methyl or

t t
ety X is T o o NFwBeR A T e floms ot Meghyl, M s

0 gemaémh@c%@\ TREpWhich Mgy besubistifuted with C
benzgﬁéﬁgieﬁ%%mggbggEﬂno sso/?f and furthgy 60 nas "o

b TG0 SRTBTC kP BEAIDL roCBYATER Cro akORY o

1a In the corrp03|t|onfor formng anti-reflective

hid
(00175 .Tt@'gnc?%ﬁ‘é’&?rb?'@” el Rl e btaineRo i) epieI& By BB apaction of
a Co'ﬁ%?ﬁ gfsf(d{M%?dTﬁ 5)Rvith 4 E6aPoUAL DTforiheda me)pound of

may be nentioned. In
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formula (1), A, A2 and A3 are independently of one
anot her hydrogen atom nethyl or ethyl, Xis
-0C(=0 -, -S, -0- or -NR- wherein R is hydrogen atom
or methyl, Mis benzene ring, naphthal ene ring or
ant hracene ring which may be substituted with C1_6

al kyl , phenyl, naphthyl, hal ogen atom d .,

al koxycar bonyl, nitrop.cyano, Cl_6 alkoxy or d.,,

al kyl thio. [0017] The|80npound of forrmula (1) can be
obt ai ned, for exanpleCiy the reaction of a conpound
of formula (15) vvi(j(qt conpound of formula (22): 12
A2A1 10 CA& IQ:HC\PCHC~CNN\AH-X-MA3 0+ ON (0 22)
Al CH-CAQ | &ils) AsAz , XM CH HOBI A2 Al 0 J-

|C~Ale®||-|| -4 ~M-X-COH 30I
~CH~ g .
J 07N o (22)
CH
A >c]
Ay CH_ A X—M
Ag *cH
HO |
(15) Al O TC
Az I | Az
(IZ’CH\N CH
——» M—X-C H’|
CH OH
A/ \C\/ ,A
Ay oK
0
(1) M

wherein X is -OC(=0)-, -S-, -O- or -NR- wherein R is hydrogen atom or methyl, M is
benzene ring, naphthalene ring or anthracene ring which may be substituted with C, ;
alkyl, phenyl, naphthyl, halogen atom, C, ; alkoxycarbonyl, nitro, cyano, C,_, alkoxy or
C,, alkylthio.

[0018] The reaction of the compound of formula (15) with the corhpound of formula
(22) is preferably carried out in a solution state in which they are dissolved in an
organic solvent such as benzene, toluene, xylene, ethyl lactate, butyl lactate,
propylene glycol monomethyl ether, propylene glycol monomethyl ether acetate, N-
methyl pyrrolidone or the like. In the reaction, the compound of formula (15) with the
compound of formula (22) can be used in only one compound, respectively, or in a
combination of two or more. In addition, in the reaction, quaternary ammonium salt
such as benzyl triethyl ammonium chloride, tetrabutyl ammonium chloride, tetraethyl
ammonium bromide or the like can be used as a catalyst for the reaction. The
reaction temperature and reaction time depend on the compounds to be used or the
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Al A2 C-CH A3 (1) wherein Xis -OC(=O0-, -S, -0- or

-NR- wherein Ris hydrogen atomor nethyl, Mis

benzene ring, naphthal ene ring or anthracene ring

whi ch nmay be substituted with C1.6 al kyl, phenyl,

napht hyl , hal ogen atom C1.6 al koxycarbonyl, nitro,

cyano, Cl 6 al koxy or Cl 6 alkylthio. [0018] The

react.i o of fo (.15
condeAghaR Ikl BB BBl ebgidh ihelf Rl Releien iom 0.1 o
100 Ro&Bl Hhd dife péadtidoni tBmipersthrd tsesuut@b?/ sklssel \frin 20°@Ro 200°C.

ol u

B Pefatfl SR 5 SR B A RERE GRALHD massis based
on theoiotaterhisd oftisert compomydssne gl ycol nononet hyl et her

10018 3bithe nohineTioRias Bk aRErs v £8ating Baniahind e compound
of fonnmac(umdcocﬁrdirrg fouthe p(réé’éntamer’amnu thedcharaoterigtionef the antl-
refeEECS o fofiABA St i eorBbpbilof o fBrAirG: eithrpetive Bofting,
partieutariyiight apddrptionicharasteristicy,| atteniuation lcoefficient wefractive index
ana 8 e v R BB s T PrBe g o 1446 i th kin
of thé compoeindesfdbimoula (ZRpusecacThekintdefitiee abmpeund @f formula (22)
used G5 BTGP or e PO BBH D A éafile Bomtng
formed fiom the compositios dort fatringsantecafledtive ooatinglacaordibgto the
pres%ﬁﬁ%s? ntgﬂ'?b%gfcin Ctthﬁ@%ﬁbﬁ dn% 9§?$fysubsggu§nts on
benzenerring, bapbthatenenring onavthnacerfe ongon the campmusd%f lﬁmrm&ia (22)
affec?fhé ﬂ‘?\e r8é@|¥?m§h8?eﬁ+89§\n%i8ﬂ8f’?ﬁf#?‘?ﬂéc‘ﬁ%%#l%w ®tching. The
mtrodmttom ¢f| supstituent oaplaining hetero atomluchis kajogen atan witrogen
atom! B‘Eyé’ér‘? 5?{?1&3 C%Lﬂf(ﬁ Bdr br tﬁé‘ﬁké & Gtﬁgtu‘ﬁfré?%é ﬁ'?th%fndrﬁﬁer thereof can

coatin
make possiblentorrgduece tlmeeﬂaqeued Jer theaemayal steprhyi etahmgt y

[OOZbIOQQFaQQWé,% %‘cSH@b@ﬁlbﬁrfg?@rﬁlzr\rngmgé\?ﬁlgglégatmg containing
the compasingdtafdarmulgHf) ageardingrtolthe peesersipvantionds appligd;fara
prom’é’&o\ﬁﬂl‘ii aQIbhtt B?vs)é'v@lénﬁﬂ'f 2488n¢ G{ﬂFoééf&’mef lafsBF)?}Hé‘cér%B))und of

e conp ound
formlaﬁf(azi Qawng naphthaleng, rln@@raathraﬁ%ne enam is Spppthilenaeng or

anthr%%bherrﬁb %Cél*e‘f@raﬁlglaﬁééw |h QRGN f@@%%ég@pgﬁ?%séﬁmféﬂ fora

procaseuutin @ 1G] Sf weuRlepgtrd Sh iy AT Emer Baperor waxelgngty 157 nm

(F2 exein&xuaber), e corpdundiRaViIAg DenzERE FAGYM istibnzene ri g)
prefe,r%t?lht haI ene ring or anthracene ring on the conpoun

hi#e8d(22) affect the tinme required for the rermval
[002%} athecdorapdiind f foRdiilav@ 55 aséd Per dbtanﬁir@ﬂh@gsonﬁ’ﬁtﬁmd of formula (1)

includei foT RS aHAIE 4 2 SO I OPAYIR ORI ol R M 3
epox§pidpy)- |§<§<§yan‘ufatbhﬁlé@Z@ep@RyBMﬂ)JlswyaﬂG@te rortthe likgnber

[()025]h eIrhe compound of formuia (22) used for obtaining the compound of formula (1)
includes for example benzoic acid, monoethyl isophthalate, 2,4-dibromobenzoic acid.
4-methylbenzoic acid, 2-methoxybenzoic acid, 2,3,5-triiodo benzoic acid, 2-chloro-4-
nitorbenzoic acid, 4-fluorobenzoic acid, 4-iodobenzoic acid, 4-bromobenzoic acid, 4-
t-butylbenzoic acid, 3-trifluoromethylbenzoic acid, 2-nitrobenzoic acid, 4-
isopropoxybenzoic acid, 3-cyanobenzoic acid, 3-phenylbenzoic acid, 3-bromo-4-
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make possible to reduce tinme required for the renoval
step by etching. [0020] In case where the conposition
for formng anti-reflective coating containing the
conmpound of formula (1) according to the present
invention is applied for a process wth a |ight of
wavel ength 248 nm (KrF excimer |aser), the conpound of

et AR 47 o SR BRARGBUNA 556, PR SEoRBbREAERER 2bromo.

4-flugrokérzaibbgiduadtie like. addition, in case where it is

0022 58 R QR ot oo s P B L rene.

2-carbaxyliceacid ak-brogmondghthalepet2rdatboxiigadid n44nemoi- endthokys

rophH 12 el S S hoe 8Bl e

naphfhalend-&-cathoxyilio dcid] dsnitaronapkthplene-1-carboxylic acid, 5-bromo

naph{hra!le}%-i c%ﬁ(%]ﬁk‘,% %D)g %ggégﬁ%lﬁgté)n%tﬁ gggpmp%@gld anthracene-9-

carbaxylic a¢id, anthwacse:2ydaybdxdic aerd, riékeronwantiaceh&d-carboxylic acid

ortht.itﬁ&zz] The conpound of fornula (22) used for obtaining
compound of formula (1) includes for exanple

[0024]c hucther, dloe dommuodtdﬁﬁcbrmda;ﬁﬂhablades for example phenol, 4-

metngpfiafibl HAHERREhG), ABrtmopfieB ARG 2345

tetrabzoxmpbenompentabmoﬂmepbenol 4diramo42-fluarophiesct, di-iondaphenol, 2,4,6-
. 4

viod £ B2 B e RSB REh ol metpgrypheno, >

bromaphenal cheyiandphensl.d, 64diiodopt-oyanophenshidshydriosy methyl benzoate,

2- napﬂt‘f&i“‘@??@éﬁ%gﬁgﬁg\y c? gﬂ?ﬁ’f‘—él Pﬁﬂ'@?'f h 11- ﬁagﬁ@\g‘) “Amethoxy-

r orm ol c
1-naphthadt aﬁl-dlnhl@b@ﬁzmnhtb@h a: hyzlr@rmhthalmmaaammmc acid methyl

ester%bﬂu%y% ncl’ ud‘é@%ﬁhdrﬂh%grgoggh%t hal R, compound of

[0025} kruaddition. ¢ emowd@%&r@é@&ﬁeh inchises ot axapRlg aniline, 3-
chloréiifthe, ‘t@ﬁoﬁ’i@arﬁhﬂ@%ﬂ%ﬁanﬂlﬁ@ MMtﬁaﬂza?ﬂlﬁ@" ?Qr’hléh'}ﬁthloamlme 4-

aci d,  3-nmet hyl napht hal ene- 2-car boxyli ¢ aci
nltroaﬁglgm ﬁﬁ@}r@pylaegmgo?qﬁ digremeaniline, 2-fluoro-4- |odoan|I|ne 2-amino-5-

|odobénﬁ¢|b%rciﬁ7ﬁféﬁﬁ§l?§§é‘rgg( g ??B;@ﬁwahﬂméch%roﬁrobﬁ-%@thylamhne 2-

t hal
brom%ﬁrraaega@ beaora-t Iusmetfwlaaulm Saphenvianitine di-
amlncﬁﬁdm?(r%g?f ‘lra-ggg?]%ﬂ E}EJQE e aﬁelg%rgﬁﬁgrbé-tg rgﬁbﬁapﬁthalene 1-
ammw@?@ﬁeﬁer%@am?@ %Wdﬂﬁbeg‘f‘ef ormul a (22) includes
[0026] OFunH@TﬂiécﬂhQBOhd oﬂforﬁ‘ﬁﬂé%ﬂf)hﬁélgﬂes Fc%rféidaﬂipw'ﬂﬁﬁphenol 2-
methyfaiRRenoh A P IRbRGR. PRNACBEoT9RhRACL BRSO Rhiophenol,

3- bromothjdplmml02-smé’rcép@behzom<amme’alw ester, 4- mtrothlophenol 3-

B L R T g o R R

[00272, io- atiditisin -ab cormpowiiel be redtysld with tﬁ@tbmfdmﬁdzoﬂbﬂnula (8)
includ%: %5&@{}8}1 to ﬁiﬁ)ﬂ‘?’HBP””qﬁ ﬂ@%iﬁ (1%) n otr IEag)(ample ggrrﬁtpgglnds having
carboxy or hydroxy, such as thiophen-2-carboxylic acid, 5-bromothiophen-2-
carboxylic acid, phenylacetic acid, 4-bromophenoxy acetic acid, benzyl alcohol, 2,4-
dibromobenzylalcohol, 3-bromo cinnamic acid, 9-hydroxymethylanthracene, thiazole-
2-carboxylic acid, 2-amino-5-bromothiazole can be used.

[0028] As the compound of formula (1) contained in the composition for forming anti-
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1- napht hol, 2,4-dichloro-1 -naphthol,
2- hydr oxynapht hal nene- 3-carboxylic acid nethyl ester,
2- hydr oxyant hracene, 9-hydroxyant hracene or the |iKke.
[0026] In addition, the conmpound of formula (22)
i ncludes for exanple aniline, 3- chloroaniline,
2-bronoaniline, 4-iodoaniline, 3- nethoxyaniline,

reflec§v¢ g8ﬁ¥f&%9pé@[ mq!@l thge;gegqrgﬂla\tﬁﬁﬁrﬁ:, } ee)(ample the compound of

formula (23)C(Obrfﬂpdm1ibﬁbl 1lin Mable 2t bﬂbﬂ?’aﬁd the dehpund ©f 46intula (24)
neth est.er

rlbro |

(CompBYR NG X5biTRDIE, A Beldn T3V BRrpRetded:  r oani 1 ne,
2- br ono- 5- trlfluoronethylanlllne 3- phenyl ani Igme, |-
am nonapht hal ene, 1-am no-4-brononapht hal eng)
1-am no- 2- ni tronapht hal ene, 1- am noant hracgne,
9-am noant hracene or the like. [0026] FUuDtR€Y Br
conmpound of formula (22) includes fghﬁg&anple
t hi ophenol , 2- nethyl thi ophenol ,. r ot hi ophenol’,
pentachlorothiophenol 3- net hox 35
3- br onot hi @henol rcabt be 0|c h%thyl
ester, 4- trothloph@ |o th|o no

neth| ol, 9- aﬁt or the Iike.
2 (j:-l-em—- compou ds t e reacted wth
the cowpadnd df fornpya (8 §4£Qﬁ% in addition to
t he conpounds (f forn&la ex@mpl e compounds
havi ng carboxy or hydroxy, S
t hi ophen-2-carboxylic acid, 5 thlophen 2-
car boxylic acid, phenylacetic aci &:Hg- 7
acetic acid, benzyl alcohol, 2HO
di br onobenzyl al cohol , 3-brono ci nnam
9- hydr oxynet hyl ant hr acene, t(Q@.oIe- - C3r boRy Br
aci d, 2-am no-5-bronothiazol e can be usegd
t he conpound of formula (1) contained in
conposition for formng anti 15 reflective coating
according to the present invention, for exanple the
compound of formula (23) (Conpound No. 1Qn Table 1
bel ow) and the compound of formula (24 | ivig
15 in Table | bel ow) may be nentloneq, PLO %
fggg. O .1C~- H2 ,CHN N H2C HO 'HsCl O HZ O~
OCOH O |

[0029] Similarly, the compounds shown in Table 1 may be mentioned (in Table, Ph
means phenyl, 1-Nap means 1-naphthyl, 2-Nap means 2-naphthyl, and 9-Ant means
9-anthryl).
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,.,CH2 H2CCH HO "'"CH2 N | (24) [0029] Simlarly,
t he conpounds shown in Table 1 may be nentioned (in
Tabl e, Ph rmeans phenyl, 1-Nap nmeans 1-naphthyl, 2-Na
means 2-naphthyl, and 9-Ant neans 9-anthryl). 16

Table 1 Conpound No. Al A2 A3 X1 HHHOc (=0) 2 H
HHOC(=0) 3 HHHOC(=0) 4 HCH3 HOc (=0) 5 H

HHOC (-0) 6 HHHOC {3 qg1 7HHHO C(=0) 8 HH
000 0 L ge e (B 1 g Moo =0 x A
HHHOC(=0) 15HHHOC (:0) 16 .,HHHOC (=0)
mpgumd CH3 H Oc (=0) 1 8 HHHOC(=0) 19 HHHOC
=0) 2 [ HH,0C(50) 2xHHHS v

1 H H H 0cC (=0) Ph—2, 4— (Br) ,
2 H H H 0C (=0) Ph

3 H H H 0cC (=0) Ph—4—-NO,

4 H CH, H 0C (=0) Ph

5 H H H O0OC (=0) Ph—3—CN

6 H H H oOcC (=0) Ph—3—CH,

7 H H H O0OcC (=0) Ph—2—-0CH,

8 H H H 0OC (=0) Ph—2, 3, 5— (I) ,
9 H CH, H oOc (=0) Ph—8—Br—5—1I
10 H H H O0C (=0) Ph—2, 3, 4, 5— (I) ,
11 H H H 0OC (=0) Ph—3—SCH,

12 H H H 0C(=0) Ph-2, 4~ (C1) ,
18 H H H O0cC (=0) Ph—2—Br—4—CH,
14 H H H O0C (=0) Ph—3—Br—5—1
158 H H H O0OC(=0) 1-Nap-6-—0CH,
16 :H H H OC (=0) 2—Nap—3—CH,
17 H CH, H OC (=0) 1—-Nap

18 H H H 0C (=0) 2—Nap—6—F

19 H H H 0C (=0) 9—~Ant

20 H H H o0cC (=0) 9—Ant—10—Br
21 H H H S Ph—4—F

22 H H H S Ph

23 H H .H S Ph-3—CH,

24 H H H S Ph-2, 4— (C1) ,

17



22 HHHS 23 HHHS 24 HHHS MPh-2, 4 (Br Ph
Ph-4-NC2 Ph Ph-3-CN Ph-3-CH, Ph-2-OCH3 2 Ph-2, 3,

5- (1) 3 Ph-3-Br-5-1 Ph-2, 3, 4, 5- Ph-3-S CH3 |) 4
Ph-2, 4- (C1) 3 Ph-2-Br -4-CH3 Ph-3-Br-5-1
1-Nap-6-OCH3 2-Nap-3-CH, 1-Nap 2-Na p-6-F 9---An t
9-Ant-10-Br Ph-4-F Ph Ph-3-CH3 Ph-2, 4- (C 1) 3 17
Z5BHHSPI 2, 41 (B 2 26HHGSL-Nap 2 PrpHS2 Nap-6, (g )

(Br) 2

2 6 H H S 1~Nap

27 H H H S 2-Nap—6, 7— (Br) ,
28 H H H s 9—Ant

29 H H H NH P h

30 H CH, H NH Ph

31 ‘H H H NH Ph—-4—CH,

32 H H H NH Ph—2—Br

38 H H H NH Ph-3, 5— (Br) ,
34 H H H NH Ph—3—CN

835 H H H NH Ph—3—COOCH,
36 H H H NH Ph—-3, 4, 5— (Cc1) ,
837 H H H NH  Ph—-4—SCH,

38 H H H NH Ph—2—F—4—C 1l
39 H H H NH Ph—3—CH,

40 H H H NH 1~Na p

41 H H H o Ph—2—Br

42 H CH, H o Ph

43 H H H o Ph—2, 4—Br,
44 H H H 0 Ph—4—CH,

45 H H H 0 Ph—3—1

46 H H H 0 Ph—2—F

47 H H H 0 Ph~3—0OCH,

48 H H H 0 Ph~3—-NO,

49 H H H 0 1-Nap—2—Cl
50 H CH, H o 1—Na p

51 H H H 0 2—Nap

52 H H H 0 9—An t
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2 8HHHS9-An t 29HHHNHPh 30HCH3HNHP h 31- HHHNHPh- 4- CH,
32HHHNHPh- 2- Br 3 3HHHNHPh-3, 5- (Br) 2 34HHHNHP h- 3
- CN 35HHHNHPh- 3- COOCH3 36HHHNHPh- 3, 4, 5- (C )
37HHHNHPh- 4- - SCH3 38HHHNHPh- 2- F- 4- C1  39HHHNHPh- 3- CH3
40HHHNHL- Nap 41HHHOPh- 2- Br 42HCH3HOPh 43HHHOPh-2, 4-B
r 2 44HHHOPh--4 CH3 45HHHOPh- 3-1 46HHHOPh- 2- F 47HHHOP

C H 3 4, 8HHHOPh- 3- NO2 49HHHO1- Nap- 2- C

[00390 I—h]—tkiﬁcmnwllﬂpmhﬂrfmmﬂﬁ Fhtigefiesiie watmgl@qomwgg]to the present

invehfién Ctﬁg%ﬁ'lddd?@ 5f%rrﬁﬁlé’(‘1§‘ﬁwa§t"t§]ét Pgﬁt‘j laﬁﬂé NenEPRixtO & of two or

accordrng t resent he conpound of
more.or fhe goptent @ﬁwe}a@omeamp&f%wa (h'ia 191 Rass & Prmerg for

exarﬁEIe I®hfassWf 99 mﬁ%‘% Fbr Ei@é’mﬁ@@@ w5, tB(UgTMIaQS‘flol)‘urther for

mass% or nore, for exanpl e 30 mass% to

exarna!@s@@ ta 89 "@@r@l’%tmoﬁﬁiﬁ"%cpat% mass% furt her f or
[003‘!3031 @ t’% Ssiffon fBrI8Hhihg atn'ﬁereﬂéétﬁ}e S&Atirtd W&@iﬁb to the present

e conmposition faor form antj-reflecCtive
mveetm,. aﬁgth@ctaamrertgom% compogpd having hm%ema'lsﬂ stictyrgas

subétftuéﬁt' dhen’%rbbéﬁ AGATEWAENE BVODcHMBOANY Rlalyirg $EnbSTitUESRt of
substjtuient on nltro&en atom atrlaZInetrlo

n%ﬁ?a@{d%gs, sHEstiueLaR nitiagen afem, or a triazine trione opgomer
compound or triazine trione polymer compound having a structure in which at least

two triazine trione rings are linked through a linking group of formula (4) or (5) on the
nitrogen atoms may be mentioned. In formula (2), (3), (4) or (5), A,, A, and A, are
independently of one another hydrogen atom, methyl or ethyl, Y is a direct bond or
-C(=0)-, Ar is benzene ring or naphthalene ring which may be substituted with C, ;
alkyl, phenyl, naphthyl, halogen atom, C, s alkoxycarbonyl, nitro, carboxy, cyano, C,
alkoxy, hydroxy, thiol, C, ¢ alkylthio or amino, Q is C, alkyl, Cs, cycloalkyl, Ar or
-CH,-Ar-CH,-, R, is C,; alkyl, phenyl or benzyl, R, is hydrogen atom, C, 4 alkyl, phenyl
or benzyl.

[0032] As the triazine trione compound having a substituent of formula (2), the
compounds having a structure of formula (6) can be used. In formula (6), A, A; and
A, are independently of one another hydrogen atom, methyl or ethyl, Y is a direct
bond or -C(=0)-, Ar is benzene ring or naphthalene ring which may be substituted with
C,. alkyl, phenyl, naphthyl, halogen atom, C, 4 alkoxycarbonyl, nitro, carboxy, cyano,
C, alkoxy, hydroxy, thiol, C, 4 alkylthio or amino.

[0033] The compound of formula (6) can be obtained by reacting a triazine trione
compound having on nitrogen atom a substituent of formula (13):

e e
—C —'C\—/CH (13)
H O
wherein A,, A, and A, are independently of one another hydrogen atom, methyl or
ethyl, with a phenyl compound or a naphthalene compound of formula (14):

HO—Y—Ar-Y—OH (14)
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formula (2) or (3) as substituent on nitrogen atom or
a triazine trione oligomer conpound or triazine
trione polynmer conpound having a structure in which at
| east two triazine trione rings are |inked through a
l'i nking group of forrmula (4) or (5) on the nitrogen
atons may be nentioned. In formula (2), (3), (4) or

herdy s oot e Ot LTS BEREAF e, Sl ROBp AR Flg whicn
may beQLﬁltuteMM!rﬁC{)G yanshéngl gwac;fhtmphmbgén a&)m,l <Dg6 alRoxycarbonyl,

bsti
nitro, FafRogir AT Cr eIk Mg tighusvs RPE Siamighy IRthis
reacti6h 2H@: c&np@n@bk@%uld‘mdi) @am bet thed alofie o8 lrah k:xohttﬂmatlcm of two

or mo_rmrl?l/)@ Q@@on iR pn?#gr%gly cam Cl oasr%){tld& éofragen%whlchéhey are

dissolved!i Mdhgggta?]@ts{wmer@kuﬁh akkenzepd eimdeneoxylbae,zgﬂhyl lactate, butyl
e triazin

ot 3P AT S| SRS EBBN B ARty g

acetam Nriathel pirrdlidonaloa thes ikes arinkzslditios quaterfaryrarmenop@)m salt

such ﬂ?, Hpgégﬁrlgtthgﬁgmﬁicﬁn% cgﬁg%% rgtvﬁg/ é}ﬂﬁ}gﬁr ec?:ﬂf%nde tetraethyl

ammorfiim®romide or thdlite eare beiusgdas aaptalysh fartbe reacfiomni cThe
reactlﬂg)f%@gﬁra';{ﬁﬁqtr{a\ﬁ@éeadctfgm@(}?/ ?ep%réfri]‘; F\% pn‘gﬂﬂnds W@B@L@Qd or the
concenyaation théteof or tieklisey bubfiu eaction ims is sultaplyesalgq:temf@m 0.1to
100 h§g{san%;]1gjgh8 rQQ&% IFlgDé:rgfﬂ?Q V'angwfgbhp Qél%{e% & Zb"‘g, 88200°C.

yr dact
Wherhthei cajalyst lmuaedgémnau beniaed i en et o60.9C5 1 tp@napsys based

onthélto g Sgdw sH wherein A, A2 and A are

c}e en entIu e anot her hydrogen atom peth
(003431 Inyihe inEneirighe RmpoURddEingIRe S Rt PLREmUa (13),
comp\%ﬂﬂﬁé’%g@@forfé;'t\g“db? tﬁr%)nltrbgén Storfs hvi tﬁééhbéﬁuent of formula

(13) ani mirogen @é@mafalaéﬁémeidng \ﬁaﬁmﬁm %ﬁ?@d@ 'Bﬁ\stf&?etﬁon or they
can b\é" JedGh- a o B?Hatloﬁ'%ﬂWém n?ﬁ@%&ﬂpoﬁﬁb%@[ﬁg&h@é& sGBstftuents of

oXy car % car OX Iy %I] O)ﬁfl
formm@/m@xywatmt ¢ compogngdiaf Jormla X35) & mrstsra K“tsﬁf’s e
compbaﬁa£ oPforpiule (Pssrath Af, A QirmJAélal(elHercg@n bfbmsméthyl or ethyl,

wheria gt Ao B e AL, SR e B 176 B 81 TdfgRenatgrn and A,
is methyl whe pl‘bféimﬂy ased. di ssolved in an orgam ¢ sol vent

ooasi. gt RSAEE b 5P Bp i 0 1 b s v

the sw}istmwéntmfrﬁmmmuaxn&enshmed ucsaaaswnewhaitaﬂwumwuams abihem are
eactSl b S bh AL 110 it B SAEY BB o reaces
with taerompoundhofdoirdela (14).r aheptesent mventlon include both cases In
the composition for forming anti-reflective coating according to the present invention,
the compounds obtained by reacting all substituents in the compound (15) having
three substituents of formula (13) with the compound of formula (14) are preferably
used, and the compound of formula (25) is preferably used. In formula (25), Y is a
direct bond or -C(=0)-, Ar is benzene ring or naphthalene ring which may be
substituted with C,, alkyl, phenyl, naphthyl, halogen atom, C, ¢ alkoxycarbonyl, nitro,
carboxy, cyano, C, alkoxy, hydroxy, thiol, C, alkylthio or amino.
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amoni um brom de or the |like can be used as a catal yst
for the reaction. The reaction tenperature and
reaction tine depend on the conmpounds to be used or
the <concentration thereof or the Iike, but the
reaction tinme is suitably selected from0.1 to 100
hours, and the reaction tenperature is suitably
selected from20C to 200C. Wen the catal yst is used,
it my be used in an anpunt of 0.001 to 50 mass% based
on the total mass of used conpounds. [0034] In the
HECaz{heA&+tmnéYbUﬁﬂdund havi ng the substituent of

fofjmula (13),” conpounds having one, two or three

HOH—GHogerOato aui ng the substituent of fornmula (13)
on n|tro en at ¢ gm can be used
| S0 oa 1dea O

QQ act ed Tn a conbination
theNn conp Elzhaw ng three substi %ﬁfnts of
fornula(13 , that t he conpound of fo a (15) is

pr . The conpounds of formula (15)
whevei n and A3 are hydrogen atom nethyl or

et hyl , i n_A, a hydr ogen, and

wher ei @—'ﬁrd‘ B'QrA%ﬁ"g*roé% éﬁdm and A2 is methyl
are preferag)yhi ged. [0035] Wien the triazine trione
conpound ha two or three nitrogen atons having

t he substituent of formula (13) is used, it is assuned
that all substituents of themare reacted with the

ound of for
toosef ;£8S ShineRlotgpEithuld (i) 4 bR TehefROW e hazine trione, |
compéaﬁd haVing the ssbstituentefiforronlai (18) Qdd}ﬂ}w}&n atesrinclyde the
0 rmng anti-reflective coatin
°°mP8'dB%'~? 5@8'%%’&4% Qf)gér g@ [ gventl on, the con‘poundsg
obt ai ned by reacting al I substituents in the co
(15) hayi ng édsubst it ue ijfﬂ f or mul n&ﬁ'ﬁ

of an (1 , d
H‘b%icc npound, of %%ﬁgg IS pfcras b' gii o
benzene r(1@) o(r napht hal ene(1f7}g \klﬂl ch rray k(é8) f

substituted with Cl1.6 al kyl, phenyl, naphthyl, hal ogen
atom d -, al koxycarbonyl, nitro, carboxy, cyano,

Cl 6 al k G@ﬁ}lrbxy thio H al kyl t hi Ot no.
e or

H RPOK C% CCO
(25)
(19) 20

B O AT =N gt H2
)

(21)

wherein B is hydrogen atom, C,, alkyl, phenyl, naphthyl, halogen atom, C,

alkoxycarbonyl, nitro, carboxy, cyano, C,; alkoxy, hydroxy, thiol, C, alkylthio or amino,

n is a number of 1 to 6, m is a number of 1 to 4, and B may be identical with or
different from each other in case where n or m is 2 or more. In this reaction, the

compounds of formulae (16) to (21) can be used in only one or in a combination of two

or more.
[0037] As the triazine trione compound having the substituent of formula (3) on

nitrogen atom, the compounds having the structure of formula (7) can be used.

formula (7), A,, A, and A, are independently of one another hydrogen atom, methy! or
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[0036] The conpounds of fornula (14) to be reacted
wWth the triazine trione conmpound having the
substituent of formula (13) on nitrogen atom i ncl ude
the conpounds of formulae (16) to (21): COON HOOC
HOOC OH OH1 \ ,/ AIM1%(B)n (16) COCH HOOC \ )
HOOC\ \ (Bpm(B)Ill (19) (20) HO (21) wherein Bis

e, Y B 89t OB i ROBon ALY B O o
includé‘é-icir egdammn% grr\éﬁflsir, ivntyyl, t-peaty), igoyl atycjdHexyborthedikieno,

oossd i SeARas o (o SSpReBBRBY Bhsin el wone
compc{ulrd:h??gng\gm ﬁulﬁst?u?mﬂ dfortnuda (h®ran nitrogehiatomevitit carhon dioxide
N
compdiind tfeformubz{28. tri one conmpound havi ng the substituent

of formula (3) on nitrogen atom the conpounds having
the structure of formula (7) can be used. In formula

(7)), AL, A2 d A3 are independently of\one anot her
hydr ogen ato nmet hyl or 21 ethyl, R !, , al kyl,
phenyl or I, R2 is hydrogen atommgr Cl\6 al kyl.

Cl 6 alk
n- pent

\\Ancludes for exanple nethym
I -\propyl , cycl ohexyl or e li
la (7) can b& produced

ri one CcO, \N NTTN

PO S &

A
~A0038] The

reacting

S
PN 2
SN

[0039] The reaction for converting epoxy ring moiety into dioxolanone ring can be
carried out by reacting with carbon dioxide for example in the presence of lithium
bromide. And, the reaction of dioxolanone ring with the amine compound of formula
(26) can be carried out for example in N,N-dimethylformamide at 70°C for 48 hours.
[0040] When the triazine trione compound having two or three nitrogen atoms having
the substituent of formula (13) is used in this reaction, it is assumed that all epoxy ring
moieties of them are converted into dioxolanone rings and then converted into the
substituents of formula (3) or only one or two epoxy ring moieties are converted into
the substituents of formula (3). The present invention include both cases.

22



conpound havi ng the substituent of formula (13) on
nitrogen atomw th carbon di oxide to convert epoxy
ring noiety into dioxolanone ring, and then reacting
with an am ne conpound of fornula (26). 0 A3 0 Q3
~ACO e ~ CHA2, CH N A- &@02~,. NN A ,CHCCO
CH NN H , H-M R (26) Al A2 A3 0 -R OHK2 (7)

1004118 the ?aeﬂ'ééi Binercbmstut BTG 407 s B le sl Fo BRUE g on
hitrogéntdtofa thmcompoundhaliny tereeibatituentsef formslende) dhe compound

ot foreda 47 B 6BE s sSReoe Sppete

coatmgiacécﬁdur@ub thermp @@ﬁmh\feritlonl\th&cbnmdnd praxdoeed dy converting all

opoxy i SiFia PR ﬁbe P o SO (3 ko B Rbsiy g o formuia

(3) is phrefesatilg Usedeartd tfe ¢ampolred 6flfdymiuta (25@ds preferably used.
reaction, it is assunmed that all epoxy ring noieties
of themare converted i nto di oxol anone rings and then
converted int@Q tRg substituents of formula (3) or
only one or t l\gr-ﬁ/ ring noieties are converted into
t he HpQst- z)rmJI a (3). The present invention

mcé_% bot hocases 0 R1

N N
A A7 &)
) ll\l ) O 0 Ry
|
HZC—C—C—O—”—-N'—RZ
. | H2
OH

wherein R, and R, have the same meaning above.

[0042] The compounds of formula (26) to be reacted with the triazine trione .
compound having the substituent of formula (13) on nitrogen atom include for
example methylamine, ethylamine, isopropylamine, n-butylamine, cyclohexylamine,
aniline, benzylamine, dimethylamine, diethylamine, diisopropylamine, dibenzylamine
or diphenylamine. In this reaction, the compound of formula (26) can be used in only
one or in a combination of two or more.

[0043] In the composition for forming anti-reflective coating according to the present
invention, the compound of formula (27) may be used alone or in a combination of two
or more. The content of the compound of formula (27) is 10 mass% or more, for
example 30 mass% to 99 mass%, for example 50 mass % to 99 mass%, further for
example 60 to 95 mass% in the total solid content.

[0044] In the composition for forming anti-reflective coating containing the compound
of formula (27) according to the present invention, the characteristics of the anti-
reflective coating formed from the composition for forming anti-reflective coating,
particularly light absorption characteristics, attenuation coefficient, refractive index
and the like to irradiation light used for lithography process depend on the kind of the
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[0041] As the triazine trione conpound having the
substituent of forrmula (13) on nitrogen atom the
compound having three substituents of fornmula (13),
the conpound of forrmula (15) is preferably used. In
the conposition for formng anti-reflective coating
according to the present invention, the conpound

b ti | | i ieti f th

comEy GBI GRY 4 PR terelBtns cupeticuents of
[0048primtheacofiPpsitionfoefoemiry sntisseflbctina dottieg acsprinttoothe present
inverl@eHs s fdzins g lgBler c8iiynd oftuatlpe fiRpe Rolvter
compdiind. having alstrutut2 in Wdhi{‘.h at lela 8l tw( triakzihe- thofie GinysRize liBked
v & B8PS B B By VR B SRS e
oligomier kconipoundi ar?ri?dneniim&apolynmrmmnbUMa\Emg thee structure of

t Ny N
T8 BBt 6 A ) Ap At A28 BB Bh r one
anotherdydyogen atom apethyhexgthyhivhis,a diect bond, olo€(zQl)akirie benzene
ring ¢f fEEHNAIBHL Hho A MR BEbe IR Y. Ry ihenyl. naphthy
halogaimatomm « afalkeryearkonyb slitre,ssarbexyw syandnC ppalikoxy iydoexy, thiol,
Cis éllﬁ}/ltﬁi&@@ﬁﬁhﬁ.i on of two or nore. [0043] In the

~ conpositron tor formng anti-refl ective coating

[0046]c 5pcb\edwwght avermageneleeiar weighsef it triazine tiongcligemsr
compQliia bririagiie thEe BRYHRT S halifi T SRR bPkepuia @) in
the comppsition for feaning anti-raflestive gpatingaseardingdortbe poesant gwention is

. | [0)
not sgggﬁ%/?ugfl hité 8 .%ozg%ﬁﬁﬁel thb % %@oﬁ@é,%dd for'ehBRfpié 2000 to

e total solid content.
5000?0044] In the conposition for formng anti-reflective

[004 70 aheHagiBltAbRG Biigérier 66MBBUAE or BiaZify fdn@ gelyther compound
.according to the present jnvention the )
havngntgpasgw reqqf fQr a?ﬁbcaé{h e _o%talned by reacting the compounds having

two or three nitrogen atoms having the substituent of formula (13) on nitrogen atom
with the aromatic compound of formula (14). In this reaction, the compound of
formula (14) can be used in only alone or in a combination of two or more.

[0048] This reaction is preferably carried out in a solution state in which they are
dissolved in an organic solvent such as benzene, toluene, xylene, ethyl lactate, butyl
lactate, propylene glycol monomethyl ether, propylene glycol monomethyl ether
acetate, N-methyl pyrrolidone or the like. [n addition, in the reaction, quaternary
ammonium salt such as benzyl triethyl ammonium chloride, tetrabutyl ammonium
chloride, tetraethyl ammonium bromide or the like can be used as a catalyst for the
reaction. The reaction temperature and reaction time depend on the compounds to
be used or the concentration thereof or the like, but the reaction time is suitably
selected from 0.1 to 100 hours, and the reaction temperature is suitably selected from
20°C to 200°C. When the catalyst is used, it may be used in an amount of 0.001 to
50 mass% based on the total mass of used compounds.

[0049] In this reaction, the triazine trione compound having two or three substituents
of formula (13) on nitrogen atom can be used alone or in a combination of two or more.
The compounds having three substituents of formula (13), that is, the compound of
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reflective coating formed fromthe conposition for
formng anti-reflective coating, particularly |ight
absorption characteristics, attenuation coefficient,
refractive index and the Iike to irradiation |ight
used for |ithography process depend on the kind of the
23 conpound of formula (26) used in the reaction.

form 0115 bRelehStA BBE 1 ho o csent i nvention. as the

[005Q]r Irathis eedationnit isohssyoned that i cubstiltients ofethie ndazing tivhe

R e

are reacted m@hghe@pnmour\draﬁjmamqla)ﬁéhtotfbanrlukhgogfeupabgbfmmula (4) or
only c%ﬂbeort M&‘gﬁlgg‘:‘tlt&éﬂtg %?forde %g‘ﬁrargﬁtﬁ@w be%n‘ni%ﬁd’neof the linking
groupr ofr fermaly a@drthbesem@ﬁung Bubsttiumllczf foshylaAl3) isirmeactad or

t t
mvolv%rqu tﬁg ?&ﬁﬁ‘é’cﬁ?ﬁ J)MQQ uﬁgﬁgeﬁf;ﬁ#@gﬁalﬁ%\/@ ngé(”th%)tﬁgi%e trigne
Ollgomehe@neound g the triazine: tiane pelymercompaundyitys Besumed that one or

two sﬁb‘@ﬁhéﬁt@ﬁf%%@? (?3) linktggltﬁ%irl e %ﬁ'{b\bl 9%Q¥ W matenal are
lnvoIV@glan he mrnmtwnk@‘{tpe Ilngmg(grgup pﬁ rnula @), thaéllskylne I‘Qrmailon of
ohgorﬁﬁ? §‘l‘|°uctazI i)@yﬂ@@st%t?@ any ‘fﬁé‘géngmlrﬁgé'u@gtltﬁﬁﬁt%%ﬁﬁula (13) is

tri

unreactechaeinyelveddn t%fmmaﬁlenm\thﬁgubstéugmtrqfdommtdadi) or that all (that
is, twé oF fﬂ%bé¥ Q@Bstltlﬁbntk%?f&ﬁimé’? 33'&98 ﬁ\Rﬂvéd)l;r]\'ThQ%rmatlon of the linking

ti-reflective coatin rdin resent
group; ¢f\feﬁwl@r{4l),st ahiss tf@pf@émﬁtl@ra\pf 9Ilgqrﬁet %de%tHEP ipolvinagr structure.

[OOSWLWer%QQcﬁ& 80P_%faziAe erérﬂﬂ! oWQ@ﬁE} @orﬁﬁ@@nd Sr triefHtrione

e tria |ne trlone 0 I goner co ound
poly

|°<9?;1Fi‘%m€’rﬁ‘%9 ipgIte tis reantiopu e carmpe pHoMgLla ) being the
comp6iind wammlgath(e‘@ sutstitlent® bf Rireh I8) i€priférasiy tiged, particularly the

th [ t h
compBial of Bamuta Lod)Ts PRy B34S, Mon oot ronen at om Wt h

the aromati c conpound of formJIa(14). In this
reaction, the conpound of rrul a (14) can be used in
only alone or in a conbl of two or nore. [0048]

This reaction is prefe @garried out in a solution
state in V\hicg%r]-q dlsbl-fdln an organic
nzen

sol vent such tol(g xyl ene, et hyl

| act at e, butyl opy ene gl ycol nononet hyl
ether, pnp rret hyl et(@8) acetate,
N-methyl p"gy@'\c&ldo Ilke In addltlon in the
reaction, quaterr@fy ni@m salt such as benzyl
triethyl, anmoni um chI o [ de tet rabutyl anmoni um

chl oride, tetraet hyI br om de or the like can
be used as a cat al yst n& reaction. The reaction
t enperature and reactAqn ti I'iiEpend on the conpounds

to be used or the concentration thereof or the |ike,
but the reaction time is suitably selected fromO.1

wheretu?(\é W),Jfépgn A0 drnﬁefh?PCt ion tenperature is suitably
[0052] The compound of formula (14) used for the preparation of the triazine trione
oligomer compound or triazine trione polymer compound having the structure of
formula (8) includes compounds having naphthalene ring or benzene ring of formulae
(16) to (21). These compounds can be used alone or in a combination of two or
more.
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20C to 200C. When the catalyst is used, it my be used
in an anpunt of 0.001 to 50 mass% based on the total
mass of used conmpounds. [0049] In this reaction, the
triazine trione compound having two or three
substituents of formula (13) on nitrogen atom can be
used alone or in a conbination of two or nore. The

roosdi5 FRe gk e sdite AhB 3 et iRl oafhe pep Mttt i prpsent
inventief ¢ontits(He triazinki tione gotviponnd| triazmedtsisnewtigbinat cahipound or
riazin, g Reipser frmpage cLRENET ke [FaciaR BEReen i3 iine trione
compoondiiaaindglihe ?%F%mad imlnwda (13) lod rmitropen atbmfanﬂdhmplhenyl
complyih g Bl ERERREnd e Kl 4191 518 oMediiortriqifg anti-
reflectibe cbatingacoordafg tdt_belprekentgnvegttmnlmomﬂcalﬁs anylcan{pbsitions
contayfita SHERRNAZE A bhiARRLA, BN Robd Blod Pt RoMBpLRE or
triaziffeotriamespqPner compbend onklyz oneontainimg: a roixtuye of thes trigzinenttione
comy it e A LI EmBSTRE M et S8 T5UER rione
compotuind zintethedripzine dricre poymer sampauiadi aimixtuge of theotriazine trione
oligor#'n%r %gﬁggﬂbﬁ@np%e ‘Pﬂainﬁ@tr}dri%&]gmgf eoR) Bﬁn{i 05! hﬁxﬁﬁf@ of the

or mat onmer S ruc
triazing trigneusampeund, the triazing tiong oligomerr cosmouss anﬂ&\el taazme

"'0“3(&?3'2"*9?38%*{?’ %ﬁgt ed or involved in the formation of the

formula (2), or that all (that is, two
[0054] In thesegmpesition farderraingfantiveflactive agtingreontainisiovtbe triazine

trlonetﬁﬁ'nBSuﬁ@tthgﬂpeftrléﬁ?oﬁgd?ﬁéﬂ?bmEélﬁ’dtpopfrlafzﬁ{e'ﬁ'ibﬁe I ))(mer

ormat 1 on oner structure
competind produced pypzaction rbeméelpﬂwtn@mr@qtrl@nemmnqunﬁlzhwg the

subsﬂt{léﬁlrkﬂ‘ f@thI‘af(%) Sﬁ'm &bl éhd‘ﬂié‘é‘o?@b@rﬁ@of RQM(.H@¥14)
nmpound accor di ng his reaction Igp?
eraitiye Iectlve coating

accorfimgrﬁﬂ tgeMG#'ﬁéFYﬁj‘tPﬁ‘eth%‘mﬂfaﬁﬁ%‘S‘?'%?
formeLP6rni thé%mpd%f t|<frﬂ’bmidrﬁrmﬁ§ ghtiirsflautivt oalih 2%; p@rﬂdularly light

abso%pgpgﬁ%%?c{}leﬁgtga agenu oun forr o v e%%lilggdfto

wraduﬁ% I(i)@?ﬂﬁ.%leﬂ foiHithd I‘B#ﬂiyq:ﬂ@@es’ﬂd IGFQEW dﬁﬁéﬂw bn the kind othhe
comEEEH e P 45 o S WROBASREKP S oompens

of forinula(164) peky raffectsotip dinnelrétauirieddot the rehioval step affthe anti-reflective
coatirlié) fogug‘l??letﬁg% rtb% éloﬁ]%%gg@ﬁﬁgg@%ﬁd@r\{ﬁ-‘]&le@%g tcggliﬁg? Sc&br‘&%g to
the present invention by etching. In particular, the kind and number of substituents
on benzene ring or naphthalene ring on the compound of formula (14) affect the time
required for the removal step of anti-reflective coating by etching. The introduction of
substituent containing halogen atom, nitrogen atom, oxygen atom, sulfur atom or the
like, or the increase in the number thereof can make possible to reduce time required
for the removal step by etching.

[0055] In case where the composition for forming anti-reflective coating according to
the present invention is applied for a process with a light of wavelength 248 nm (KrF
excimer laser), the compound of formula (14) having naphthalene ring of formulae
(16) to (18) is preferably used. In addition, in case where it is applied for a process
with a light of wavelength 193 nm (ArF excimer laser) or wavelength 157 nm (F2

26



(16) to (21). These conpounds can be used alone or in

a conbination of two or nore. 25 [0053] The

conposition for formng anti-reflective coating

according to the present invention contains the

triazine trione conmpound, triazine trione oligoner

compound or triazine trione polyner conmpound obt ai ned
action betwee

excimt 57 11RE o RELRE befad i A6 PRA U1 RERINE

prefegibdhmusedl t he phenyl conmpound or naphthyl conpound of

TR g6 BRI unsR Pl 15 exampe 3

hydroxgnaphthaleney2-carpogiit aoits naphtiedene-2§-dioatboxylic a@ldl ne

L
acid, 6imtdroxyraphtihalene-2acarbexylic agid, 3,7 alipydroxynaphthaiene-2- carboxyhc

i, ABEHRE A EnSL A2 SRR BT oy ene 2
carbopyliey eeid, dehrpmamaphthaiene-dr&disarhawlic acidz 2rydrexyhaphthalene-1-

carbo%&hgggﬁdfbggfh%%ﬂh ‘ﬂeﬁé‘? 4 ﬁlcgﬁi hct, 5&.8”? SQ&EhX&%&ynaphthalene,

re o rne'tr

2,6-diboompocrh &; dlhyd;oxymwthelenel d)ﬂedlbvd@dmphibmoana -ediexy-2,3-
d|hde$3§%\ta§h?,ﬂ|gﬁ? o erom@e pol ymer conpound. [0054] In the
or

ormng anti-reflective coating
[0057] o Bughhiengena élngr¢qrﬁalnmg eempeundsoinshigedor exalaelen%-

hydrotxgbgﬂfo@a\'g%ﬁ ggfwl?@ki)%n%lctédlé@ Eﬁlﬁd-@%r&@tﬁé‘ﬁ%lc acid,

yreactlon between the triazin

2,5- dichlasae- -bydiespiimesioxylenseic asith, 416ufélmd00$ hygaxybanzoic acid,
2.4 6-?% no3 %ﬁdrB%érﬁb@‘%&B 92 HAEMBYTBUiAEtHA- 3frWdi'b'*ybenzmc acid,

accor di ng to resent 1 nvention,

2-flucsa-B-hydrexylenzoic acid; Remg T%hY@@WWZ@dFa?‘F'Hg:s SrdiPFRIpo-4-

hydrdfxgﬁghi&l@ &%ﬁﬁ‘ﬂﬁoiﬁf: Hr@ﬁ%b@ﬁz@ietdmd &L io8615-Hitro-4-

hydrosyRPEESE 08 ey OraKyBRANS BFIdbahip e-RaWAronbenZels A, 3.5-
dnodd;-lzd%raﬁybémld adia, BiPnethbkml-mdrOngerﬂbtc atﬂ@OQ-hydroxy -6-

it rocessla e e the kind.of

isoprapy IR abe R Bk, (ainetad oo ERyiiase Pefoic pold %.5-
dlchlrﬂdﬂbénzf@fﬁe -1 B&:hbarbd_xwfc adie, mrfgn?m Betfiicidoismphthalit Acid,

ect s I A ar, t eV 0
penzRed eSS obE e, T SR o A PR iMarBblcdoia
4,5-dichigrophthiadio akir, Sﬂmethoxy :iaentethylphtrmdlc lgmd Goﬁﬁ;ﬁqg

accor ent invention by etching. In
tetrabfoman, g@ﬂ%hc 3qig.o ﬁ%ﬁd nunber of substituents on
[0058]e hx theecompgsition rﬁetmtmmgeaml -reflegtion coating acgrding tofthe present
f [ I
mvenilggggiﬁwéﬁ q)zu}% {nl%g%t @ éggt%mﬁ&%‘c’i 6retﬂﬁ£|ﬂé tﬁ&}ﬁe p&IRYER
compiounddtaving arstioicture wlbwhlaméhleaemiiﬂﬁmg tﬁ@ﬂ@ giegs are finked
t
rrouf) 8 B8 oFHAER, ) S e Wi @R it ene
oligomes sptipound ardtazine tiiore p@Wmaf@@mﬁ%mdtWIWQﬂﬁ/ﬁrU@@@pOf
05 es e

formLFX r@t &ih Q% tus[e?e : Iﬁle f rﬁ&@i@é}ﬁ@ ﬁéz %ricgg\i, gbh&’éhtﬁ%f one
another hydrogen atom, methyl or ethyl, Q is C,; alkyl or C58 cycloalkyl Ar or -CH,-
Ar-CH,-, R, is C,; alkyl, phenyl or benzyl, R, is hydrogen atom, C, ¢ alkyl, phenyl or
benzyl.
[0059] The weight average molecular weight of the triazine trione oligomer
compound or triazine trione polymer compound of formula (9) in the composition for
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the present invention is applied for a process with a
light of wavel ength 248 nm (KrF exciner |aser), the
compound of formula (14) having napht hal ene ring of
formulae (16) to (18) is preferably used. In
addition, in case where it is applied for a process
wth a light of wavel ength 193 nm (ArF excinmer | aser)

g S BB g P B B A oy spapfeay

limitedl indris €bresaivhyle R0Octo 200006] afid ébr evegpinplead (ffeto 50000.

[oosoﬁyﬁ,‘ﬂg Y trt]r'pgj{&*eﬂlég Oungoigb(?r}ﬁrl?cgggg{agfneet)ﬁ%ﬁglp%lf?ﬁer compound
havmgahétstrab&meoifcﬁndﬂa 9)can/be obtainet by ’reactmg the triazine trione

compfﬁéghggp%e§uﬁ§gﬂu%§[§ ﬁnﬂ.{% @%gg n(l:tg? eonx?/ om W|th carbon dioxide

to conwdrydpmwnmmdmyemmewawxejrmg, and then reactlng wnth an amine

ht hal ene- 2- car boxylic acid,
Cm“p§yﬁ93¢géﬁﬁgé¥%§gnyl-naphthalene-2-carboxy|ic acid
6- hydr oxynapht hal ene- 2- carboxylic acid,

4- br ononapht hal ene- 1, 8-di car boxyl & aci d,
2- hydroxymgphthalene-l- car boxylic [

4- br ononapht hal ene- 1, 4- di car boxyl i c acﬁh,
1, 5- dlhxgc&kynaphthalene o)
2, 6- di R oio- 1, 5- di hydr oxynapht hal en
1. 7-Qi hydEaxynapht hal ene, 6- et Haxy- 2, 5
éfdlhy r ox 2 hal ene or t \h%lk | 7] Such benzene

i ng c@@pundst i g or exanple 3-
acrgEgB;S-dihydroxJﬂenz t acid,

r ox nzéqc
am N hydr oxybenzoi c ac%,\
. 5N cht0y o- 3- hydr oxy- 6- ®@f hoxfbenz& ¢ aci d,

C)2,4, -triiodo-3-hydroxybenzoi c acid,
2, tri brono- 3- hydr oxybenzoi®vdci d,
2- brono- 4, 6- di net hyl - 3- hydr oxybenzoi ¢ aci d,
2-fl uoro- 5 hydr oxybenzoi ¢ aci » Hee— ——N-—+1 (29)
3- met hoxy- 4- hydr oxybenzoi ¢ acifd,” "3, -4-

hydr oxybenzoi ¢ acid, 2,4-di hydyoxy- 1brorr];€‘en20| c
acid, 3-iodo- 5-nitro-4- hydr odybenzoi ¢ aci
2- hydr oxybeRzoic aci cb 4-ch 1o roc®-hyd A xAQemz.pl c

' &ﬂ 0- 2- hjydr oxybenzoi ¢| aci d, |
42 g@b@z—eNe—@c-i—N—-ﬂ""‘@f‘OQy— ‘CH
3-{nefhyl benzoi £ acid)| /u\ )z_
, 50#ii odo- 2- hydR QxybeRzlm c acid, 4Q>H

| or -benzene 1, 3-di carboxylic acid, I
4,6-triiodoi sopht(gfll ic acid, benz - 00

2 3 5| 6- t et r abr ono- benzene- 1, 4-di carboxylic acid,va
hl or opht hal i ¢ aci d, 5-nethoxy-3-nethyl phthalic

[OOGﬂog‘gg]rgggmﬁhgf dlb%lﬁﬂgﬁé’ 'FHB %fﬁ‘@e‘ %r]nﬁ'fé' ébrﬂpoﬁrﬂﬁ)i‘ fdfﬁrula (29)
can beosgriied oat t'::trrexang)le ¢n thﬁepﬁ@ﬁ@@@elpf N; N«ﬂ@netrwdforragml% solvent at
70° th{)ll 4’5 'hBEr§ rg %s%%&wp'ﬁhée&ﬂﬁﬂﬂﬁd o férfﬁl\ﬁ;\i %f) %dtri F@%sed alone

&p avi n ucture in east
orin a\mmtnmattdm twoi @rfBore.ngs are |inked through a

[006ﬂ[]h rﬁé’r@éd?lﬁﬂ e t?lgﬁfﬁ!éltﬁoﬁé)coﬁig)ohhoun Jﬁﬁ@ﬂ\%‘oﬁirﬁé‘é nitrogen

r|a2|ne or triazine

atoms having tb@lwhﬁhtueahpﬁf@ﬁm%(\ﬂu% gaﬂl’?@ u3ed,@lopeordp a combination of
two or more. The compound having three substituents of formula (13), that is, the

compound of formula (15) is preferably used.
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formula (9) can be used. In fornula (9), A, A2and
A3are independently of one another hydrogen atom
methyl or ethyl, Qis d., alkyl orCs.,cycloal kyl, Ar
or -CH2_ Ar-CH2-, R is d.,, alkyl, phenyl or
benzyl, R2 is hydrogen atom d ., alkyl, phenyl or
benzyl . [0059] The wei ght average nmol ecul ar wei ght of

[0065]? ﬁ@ft{g;s Séé@r}e@{ r|t|dg %gg@'ﬁ\'gg glﬁqﬂ i urg;j nﬁpt{e{s,eo%he friazine trione
commﬁng fwd OF thréeflmitioadtDatdns hadhf eied sul@stnoaﬁtl ngformuIa (13)

are PR TR GoXo AN Hadn AN 8D reatisd e Rip T of formua
(29) W@ﬁ’ﬁ' IKinkP§fdups cﬁ@@l%hla [(QP@l%nISVhfhetdrlthlértbxvrrlr@nametles of

form 4 St R 8 i 5 e RS QRS e e
remaﬁlﬂﬁgfsubgtltUbﬁt of ﬂo&i\urw(%t) Ilsouﬁreactdmundolha& imthet foemation of the

subsfiseh ot HFaMA o ST, KhelBadh bR b Ffbd wione

oli omswmhﬂ)wmd orithg trizeick triveve palwner oompouhd dhisasisomed that one or
oo AR 1 AU Pl i Qo s g v
mvol%d\hn thekfoh@aWSn of tﬂe()m%lrtrg ¢2Aip offdrmulBi(5A, that is, the faBnation of
ohgomqr,gtrﬁftq{ﬁ @\ymer st ructu?e é\ﬁd fﬁeC%emA_hlﬂ)ggdbgtltﬁle 5 frinula (13) is
unreacted or involved in the formation of the substituent of formula (3), or that all (that
is, two or three) substituents of formula (13) are involved in the formation of the linking
group of formula (5), that is, the formation of oligomer structure, polymer structure.
[0064] In the production of the triazine trione oligomer compound or triazine trione
polymer compound according to this reaction, the compound of formula (15) being the
compound having three substituents of formula (13) is preferably used, particularly the
compound of formula (28) is preferably used.

[0065] The compounds of formula (29) used for producing the triazine trione
oligomer compound or triazine trione polymer compound having the structure of
formula (9) include for example ethylenediamine, propylenediamine,
phenylenediamine, 2-hydroxy-1,3-propylenediamine, 1,4-cyclohexyldiamine,
xylenediamine, 2,6-dichlorophenylenediamine, 1,4-diaminonaphthalene, 1,5-
diaminonaphthalene or the like. These compounds can be used alone orin a
combination of two or more.

[0066] In the composition for forming anti-reflective coating containing the triazine
trione compound, triazine trione oligomer compound or triazine trione polymer
compound having the structure of formula (9) according to the present invention, the
characteristics of the anti-reflective coating formed from the composition for forming
anti-reflective coating, particularly light absorption characteristics, attenuation
coefficient, refractive index and the like to irradiation light used for lithography process
largely depend on the kind of the compound of formula (29) used in the reaction. In
addition, the kind of the compound of formula (29) used affects the time required for
the removal step of the anti-reflective coating formed from the composition for forming
anti-reflective coating according to the present invention by etching.
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NNJ, oO O(9) ON [0061] The reaction of

di oxol anone ring with the am ne conpound of fornula
(29) can be carried out for exanple in the presence
of N, N-di net hyl f ormam de sol vent at 70C for 48 hours.
In this reaction, the conpound of fornula (29) can be
used alone or in a conbination of two or nore. [0062]

[00811,47 &S HEEe Hid poijBRsin ihiommina ANt relechts EpatiithpCarding to
the pféﬁdﬁﬂ lirfvetidh |§éﬁplﬂ£i 168 @pratesEewith o |@Mo¢wmem¢gma4afnm (KrF

excinig) laapt) FaapoUngs, Braral abl eed e s ST B SHE ph A B are
compwndlse‘faw@b y\aphﬂmen@ruﬁ@%&h dsn1 dkdiamirecrephtivalend, 1,5-

oA, 2 RGNS R GLbER!, LA hse where

it is applied gonah prooess withuze fightadf iavetength (183)nmd4Ad- ercimartiaser) or

waveleely s i 18 Eiciridt o). SRy R et BRgy such as

phenf/lenediamitd) xyenedibmire €, 8:dichiarop hemylenedigmine, €3, betibroimo-1,2-

omen) BB 755 PRARHEST2 Sl BrEEINL 8 e prteray

usedsubstituent of fornula (13) is unreacted or involved

[oos%” fﬂ&est%g %ng’rﬁuﬁé‘?zgtogg]ﬁf{aha Hﬁé‘hnl&ﬁg@? L‘gﬂ‘{)ﬁo('l%hla (4) or (5)

in theatr%aegﬁnoaerq@mpwr%rﬁ;wm thei sutistituentjob frinpda y2)eor (3) as
subsﬁt?x@PPHﬁ‘ ‘Flnrtrdgze{ig‘toﬁ? o w ErHi‘g}Le; fr?]i'g‘ﬁggjrlrlggtﬁ#? c%gﬁazfél ﬁg’fﬂ;&&me
trloneraekvmeﬂcomreoundrw"m;a streictuse in wihinkt atdmask twoHEiagingidringe rings
are lifked/tr8 ereﬁ f\%rlfﬁkh‘g;r @@J cff*fé‘r‘mdlét?)hct%ﬁc %Wﬁb Jﬁl?%%én atoms,

truct ner:
conta imthegcmmm@m bﬁtfordsmlng @ntiefiective) cqﬁlng@m@a@ﬂa do dhe

presérﬂ‘{ﬁ’v%éﬁfé; ;iclhaé tlﬁﬁfdﬁWl of the substituent of

(that s, two or three

. SN offormERd2) indsidRathersubsgtuents of

fo"nmgéqggjﬁyx3¢§ the linking group of formula (5), that
the formation of oligoner structure, polyner

structure [0064] In the production of the triazine
trione oligomer conmpound gy trigjfe trione polymner
conpound according to ti@hs Keaction, the conpound of
formul a (15) b i'ng the lco haV|ng t hree

substi t uemmCofCHEGTD = rer abl y(3Qed,
particul arl 4 B%H Hprmpound ormula (28) is

pref erably use [ 0065] T, conpounds of fornula (29)
used for producing the trrazine trione oligoner
conpound or triazine trione pol yger compound havi ng
the structure of fornu (9) i g¢de for exanple

et hyl enedi am nd{d propyl nedi e phenylenedlan1ne
2- hydroxya4{35ﬂ3 L-gye o ]
xyl enedi am pg dlchloro | enedi am n
1, 4- di ani nona%l@ll‘l ne, 1,5-

Hs
o |
H I
—C—C—C—0—C (32)
Ha §iyH2
HO |
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di am nonapht hal ene or the |ike. These conmpounds can be
used alone or in a conbination of two or nore. [0066]
In the conposition for formng anti-reflective coating
containing the triazine trione conpound, triazine
trione oligoner conmpound or triazine trione polyner
conpound having the structure of formula (9) according
to the present invention, the characteristics of the
anti-reflective coatitng forned fromthe conposition
for forningl%anti-re‘ ect/s _coating, particularly

l'i ght abgOH —D-ha(aet-g @Hatten@gi on
coeffici¢@%,quqractive [ x and the |} to

i rradi ati ohOHght used for I\thography process

| argely depend on the kind oﬁ3fmﬁé conpound of fornmula
(29) used in the reaction. In addition, the kind of

t he conpound of fornulr.(29) used affects the tine
required for the reis stgp=qf the anti-reflective

i on for(34drm ng
anti-{§#4059q3¥13eq@n4| ég\ g to the present
i nventio efghi ng.
conposit?g£¥5H?4$ornin

,%7] In case where the

g anti-reflective coating
according to the pres@ht invention is applied for a
process wth a |ight of wavel ength 248 nm (KrF
exci mer |aser), conpqunds preterably used as the
conmpound of [jormul a pypds having a

napht hal ene . | 101 ) ¥ am nonapht ene, 1, 5-
di am nongpht anhCi , 3- W a nonaphthalenégga t he
like. In Hroh, in case where it is applied for a

process with a light of wavelength 193 nm (ArF exci ner
| aser) or wavel ength 157 nm (F2 exciner |aser),
conmpound hayng benzene ring, such as
phenyl [ — Lk ) ne,
2, 6-di chl rqphEiXIenedia~‘ 4 3.5-di br d@8)1, 2-

N es

phenyl en
3,4,5,6-tetrai odo- 1, 2- phne@ggl'ﬁe or the like are
preferably used. [0068] Tfe subgfituent of fornula

formula (4) or (5)
havi ng the substituent
uent on nitrogen

‘ ol4 goner conp@gnd or
triazine;!érﬁoq¢ pol ynme a#pound having a structure
in which # QHast two tr/azine trione rings are

i nked through a Iink#ﬂ@ group of formula (4) or (5)
on the nitrogen atonms, contained in the conposition

For Gl I S SRR AL S0 b e o

to (48xanpl e, the substituent of formula (2) includes the
substituents of formulae (30) to (37): HO CGCGCGOC

(2) or (3) and the Iinking group

H ?
—C—C—C—0—C—N—CHs (38)
H i
~—C~C~C~0-C—N—C;Hs  (39)
Ho (')H Ha
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COCOH (31) H2 CHH2 H
Q--c-c.coc H2

- -G |
--C H2C]—|H2(32) 30
H

\
0 c-c-¢c-O H
4HH2 HO H O --c-c-c-0-cC H2 (33) (34) H 11 OH
C O C

-C C - \/ (35) H25HH2H CCCO H2 OHH2 (36)
COOH OH (37) For exanple, the substituent of formula
(3) includes the substituents of fornmulae (38) to
(43): HO --CGCC-O0C-NCH3 (38)
0O
- H I
—C—C—C-0—C—N—Ph  (40)
Hz dyHe H
H 7
-—-—lc_zl—lc—-c—o—c——rl\l——oHB (41)
2 OHM2 CHj
H T
—C—C—C—0—C—N-CoHs  (42)
Hz o Hz Gt
2Hs
H T
—C—C—C—0—C—N—Ph (43)
Ha biyH2 Ph

Further, the linking group of formula (4) includes for example the substituents of
formulae (44) to (52):

H D 't H
| ——C-—C—C—O—C—@—C—O—C—('D—C-— (44)
Hy GyHz H2 onite
OH
Br, O—-C-C—C—
H o Hy H Hy
~C~G-C—0-C Br (45)
| Br
|
Ho ¥
—C—(-C~0-C (46)
Ha 2
OH d N
| .
HC—C—C—
onH2
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11 --G-CCOCH OHH2 HO 11 G-CGCGOCH
0-GCCC H2 ~HR2 H O-CGCCH 6HH2 (52) (53) 34 In
addition, the linking group of fornmula (5) includes
for exanple the substituents of formulae (54) to
(55): HOOH GCCCGO-CG ~C -0-CGCCGGC- (54) H2 H
H2 H2 OHH2 HO 101 H CGCCCOCGCNCH-NGCGO-CGCGC -

8 g T R0 S0, s

formuprecGanto (5F)vention, the triazine trione conpound
havi ng hydroxyal kyl structure as substituent on
nitrogen atomincludes also a reaction product of a
compound of fornula (10) with a conpound of fornula

(11) or (12) I kyI C3-5 al kenyl, phenyl,
benzy or po op R4 andHR5 are d.,, alkyl,
a3 6 020). CREGI-SCC-- (BUky!

ph r )n |$ appunber of 1
or aI kyI is for exan‘pl e n@Hy14 et hyl,

n- pentyll i sopropyl, cyclohexyl or the I|ike. C3 6

al kenyl is for exanple allyl, 2-butenyl, 3-butenyl,
2-pentenyl or the like. [0071}~ The conpound of formula
(10) #pd the c ound of formjja (11) ddovide the

.m 01Rd (S0es d?o!q%g'.lpy #@—h@HC&f— (65l a

9 OHeHreactl ori_lpr H2 OH H2

[0070] In the composition for forming anti-reflective coating according to the present
invention, the triazine trione compound having hydroxyalky! structure as substituent
on nitrogen atom includes also a reaction product of a compound of formuta (10) with
a compound of formula (11) or (12). R, is C,, alkyl, Cy, alkenyl, phenyl, benzyl or
2,3-epoxypropyl, R, and R; are C, 4 alkyl, C, alkenyl, phenyl or benzyl, Ry is C, alkyl,
phenyl, benzyl or -(CH,),COOH, n is a number of 1, 2 or 3. C,,alkyl is for example
methyl, ethyl, n-pentyl, isopropyl, cyclohexyl or the like. C,, alkenyl is for example
allyl, 2-butenyi, 3-butenyl, 2-pentenyl or the like.

[0071] The compound of formula (10) and the compound of formula (11) provide the
compound consisting of the structural unit of formula (56) as a reaction product by
reacting them in a solvent such as cyclohexanone or propylene glycol monomethyl
ether, etc. by use of benzyltriethyl ammonium bromide as a catalyst under reflux with

heating.
H O H H O
Ha 2 2
’ e .C
R R4
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reacting themin a solvent such as cycl ohexanone or
propyl ene glycol nononethyl ether, etc. by use of
benzyl triethyl anmoni um brom de as a catal yst under
reflux with heating. (56) 35 [0072] In case where R3
is 2,3-epoxypropyl in fornmula (10), all of three epoxy
ring noieties can be reacted with the conpound of
formula (11), and can provide the conpound having the
structural unit of fornula (57). 0 2 H2 OH2 H2 O

[0072i|2| Oﬁseewﬂéfer R, fs xypro@yl i forfuld :‘%ﬂON éDH)fl‘ﬂhNe éiaoxmeg

moietigs gan-eg Neq;:techc th th c%f%gnﬁa ﬁr agé ctatr]méafowde the

compéﬁﬁd‘ﬁan@'thé@trfucﬁfrafmﬁlﬂbﬂf@ﬁnﬁﬁﬁ(ﬁmnd (57) contained in
reacCti on product varies depending on the reaction

condlt! on. The reaction product wused in the
conmposi tion for formng anti-reflective coating
according to the prese |nvent|;)_[1 co@al ns the
struct ubhl uidg ofHjor Ia( §) ofl2l tqj 10009, and
gome cogpoungs,_or 5,24 co oun,gL\of/ i ght
E€CUGH vvelN;h b? OOO 0 are

efe ab usedl I n d|t|on tpo ounds or
f t

poI uni t
IaN 57) o 10 OO and having al V\Blcéht @7)

averagetﬁ@l ecul ar wei of 400 to 1000RO are
prefera used. [0074 _Q:Hpound of formula (10)
and the conpound of flﬂ l'a provide a reaction
product by reacting t %n a/sol vent such as

cycl ohexanone or propyl en ycol , monornet hyl et her,
etc. by use of benzyl H==t hyl N ium brom de as a
catal yst under reflux witRh,heatingd. In case where Rs
is C _s alkyl, phenyl or nz¥l in

Ry O

[0073] The number of the structural unit of formulae (56) and (57) contained in the
reaction product varies depending on the reaction condition. The reaction product
used in the composition for forming anti-reflective coating according to the present
invention contains the structural unit of formula (56) of 1 to 10000, and oligomer
compounds or polymer compounds of weight average molecular weight of 400 to
1000000 are preferably used. In addition, oligomer compounds or polymer
compounds containing the structural unit of formula (57) of 1 to 10000 and having a
weight average molecular weight of 400 to 1000000 are preferably used.

[0074] The compound of formula (10) and the compound of formula (12) provide a
reaction product by reacting them in a solvent such as cyclohexanone or propylene
glycol monomethyl ether, etc. by use of benzyltriethyl ammonium bromide as a
catalyst under reflux with heating. In case where R is Cy alkyl, phenyl or benzyl in
formula (12), a reaction product is provided by the reaction between one carboxy of
formula (12) and the epoxy ring of formula (10). In case where R, is -(CH,),COOH in
formula (12), the reaction product consisting of the structural unit of formula (58) is
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formula (12), a reaction product is provided by the
reacti on between one carboxy of formula (12) and the
epoxy ring of forrmula (10). In case where R6 is
-(CH2)nOOOH in formula (12), the reaction product
consi sting of the structural unit of fornula (58) is
36 provided by the reaction between two carboxy groups

prov@_@f 89 ﬁ_’@e ﬁ%&t@ﬁb@ E}M%‘&%ﬁ%@ @g g?ftlbér%éfak\@ 6%%§Qctlv5'%poxy

ring of pMuwla@0:LN N --kO R 5 (0075] In case where R3 is
2, 3-epoxypropyl in formula (10), all of three epoxy
r| ng m)l etl es can be reacted with the carboxy groups

?'Td cal%; pro@ de the cofpound havi ng
Zstr ur unirt2 of Z)rrru a (59). @:ﬂcno Rﬁ’\@ldb
Qﬁ*&k‘ 6HJ'0

l O | O
Rj3 Rs
(58)

[0075] In case where R; is 2,3-epoxypropyl in formula (10), all of three epoxy ring

moieties can be reacted with the carboxy groups of formula (12), and can provide the
compound having the structural unit of formula (59).

o (CH2NCOO-$

N
Rs—N =0
N, 0
O CHa)n
NG R6~N" S N—(CHzNCOO-
A
Q- 0”7 >N o
CH2 0O Hy H, /I(I)\|
HO-CH
c._ .c.
HZC—-N/ILN CH™ 0" (CHy)n
0 N&O OH
A
CH-CH;
HO OYO o
n HZC)j\J\N—(CHz)ncoo :

(59) 07 "N” S0
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H2ZCNN,, '-O -"(G2)n CH' | HO 0 H2C CHCH2 O
-(CH2)n000- I -N n(H2C) N (59) 0 O N N---(CH2)n0O00 37
[0076] The nunber of the structural unit of fornulae
(58) and (59) contained in the reaction product

vari es depending on the reaction condition. The
reacti on product wused in the conposition for form ng
anti-reflective coating according to the present

i nvention contains the structural unit of fornula (58)
of 1 to 10000, and oligonmer conmpounds or polynmer
conpounds of wei ght average nol ecul ar wei ght of 400 to
1000000 are preferably used. In addition, oligomer
conmpounds or polynmer conpounds containing the
structural unit of formula (59) of 1 to 10000 and
having a weight average nol ecul ar wei ght of 400 to
1000000 are preferably used. [0077] In the conposition
for formng anti-reflective coating according to the
present invention, the reaction product containing
the structural unit of fornulae (56) can be wused in a
conmbi nation with the reaction product containing the
structural unit of fornulae (58). [0078] The conpound
of formula (10) used for the production of the

[007#]33’?3: qotgnplggrroq‘t}ﬁ% &ﬁu@ft&%@@i&éﬁogﬁg%@gﬂﬁ) and (59) contained in the
reactiommrodublVaties depehding os diuy seaction candiion. The reaction product
used TR LA oY 0 il RESHERYHsfud g accorain toth present
inventionapheains theybtyactdsd! Lnitaf fomuula ¢58)cofd to 10000, and oligomer
comiE3RRR R Pl 5 SPRHE B Ak it 400 o
1000000 @aé pyéfeiaiy yaedyr | n additich, oligoorestcompaundscimalyraer
compao(ﬂn%s TRRQ I he 'sTREHAAMIAIEoABHALIBBF BFY b 10000 and having a
weight average molecular weight of 400 to 1000000 are preferably used.

[0077] In the composition for forming anti-reflective coating according to the present
invention, the reaction product containing the structural unit of formulae (56) can be
used in a combination with the reaction product containing the structural unit of
formulae (58).

[0078] The compound of formula (10) used for the production of the reaction product
includes for example monoallyldiglycidyl isocyanuric acid, monomethyldiglycidyl
isocyanuric acid, monoethyldiglycidyl isocyanuric acid, monobutyldiglycidy!
isocyanuric acid, monophenyldiglycidyl isocyanuric acid, monobenzyldiglycidyl
isocyanuric acid.

[0079] The compound of formula (11) includes for example monoallyl isocyanuric
acid, monomethyl isocyanuric acid, monoethyl isocyanuric acid, monobutyl
isocyanuric acid, monophenyl isocyanuric acid, monobenzyl isocyanuric acid.

[0080] And, the compound of formula (12) includes for example dimethyl
monocarboxyethy! isocyanuric acid, diethyl monocarboxyethyl isocyanuric acid,
diallylcarboxyethyl isocyanuric acid, dibutyl monocarboxyethyl isocyanuric acid,
diphenyl monocarboxyethyl isocyanuric acid, dibenzyl monocarboxyethyl isocyanuric

acid.
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i socyanuric acid, nonophenyl isocyanuric acid,
nmonobenzyl isocyanuric acid. [0080] And, the conpound
of forrmula (12) includes for exanple dinethyl

nonocar boxyet hyl i socyanuric acid, diethyl

nmonocar boxyet hyl isocyanuric acid,

di al | yl car boxyet hyl isocyanuric acid, dibutyl

os EREHHBEINA coaBERHEEodfbbiigfhRSANs to he present
inventionds @réfe;atdy hr;dssluskﬁd]aft&rrappllcaMruby Bga{nug)gu@rdenéo prevent
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subst;wmdagretasd:am oiogs k- t%wngssqah%@@nts SHeR ﬁﬁ.fﬁﬁthm& or

ethwgﬁ\@rﬁ % ﬁ?lyﬁ{é?%%mﬂﬂﬁnﬂg WWeW@ &, anid'ehe like.

I ncl udes nel am nes gt i tuted
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the c%éﬁllﬁkﬁ\ lay étﬁ?ﬂaﬁ}%r?@éb@ﬁﬁuhﬁ'orgﬂhémdaﬂhg|sowents used, the

hexanmet nel am ne

U”deélwgt%m ¥%H§e%dhﬁa[§ﬁ8§lty %@ﬁ %@Sqoé} Paﬁgt%ﬁgi@ i nki % the
coatiff? eaq@ired, &ité.2BHE Qsuami 60146 28. mik@%aﬂrbféna@ly Guidtot1 Somass%,

MY W N T ATEIAC S R T

agenw @c&a\éi@r?@llytdbdaf atdwsgmkmgu reacﬁkquue &fiseif-bendéqumouﬁ but they
coat i ui red an 0

can b Giossppetar 4lis Sk dabeRt B e bl fhne

com;ﬁblﬂfd havidg hydesifaikgl sthecttret s sutmtqunttammtrog’dma&m tnazme

ong b e S0 AN 5o bR @h'n%gen

aton oe Srfaziratrion? polymencompeahd hhvmgrhydn@(yalk)&tstrud@m asn

ol 1 on BRI RN RIS composion
accotding e the presest inventian fior éxamplg Wsimw!peimmwlaéﬂ} lﬂ%) (B (4), (5),

(56), 3%@35%%{)@? on nitrogen atom or triazine trione

und having hydroxyal kyl structure as
[0082]Jb‘§ catadyst farpramoting &he a ove-owattienad ¢resslinking reaction in the

presé‘tqtt |h4ér‘?t idif “a"c@’ @orﬁ@@ﬁhd@ Stl@l;] %Qﬂtdﬁ%ﬁ&wbhi‘é%cn@ccor di ng

rese or exa dr ox

trlfluor@nmthangs_qlfon(czgcld(m)nduqmyn p-(ccgyeneqtgf@pa @;jmy lex9id or
sulfogéﬁ%yllc[a%%?c}t @%cfoatb@b?ék Ao, h?lﬁ%@bbﬂﬂolb%ld etc. and/or thermal

crosslinking reaction in the pres

acid generatoksy suek a8 b Afoteti@brorsgeyrielexadienans, @@UF@IGFﬁ%ﬁate 2-
nltroeéh%iltosglta't u|éf{8rrﬂtHZbE3a | ! f‘?’ﬂb‘blé’ﬁdlﬁg alYdurflitRéreoRis 0.02 to 10

ona cylic ac

mass% for example 0.04 to 5 mass% In the total solid content.

[0083] The composition for forming anti-reflective coating according to the present
invention can further contain a resin having at lease one crosslink-forming substituent
selected from hydroxy group, carboxy group, amino group and thiol group. The

addition of such a resin enables the adjustment of characteristics such as refractive
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sul fosalicylic acid, citric acid, benzoic acid,

hydr oxybenzoi c acid, etc. and/or thermal acid
generators, such as
2,4,4,6-tetrabronocycl ohexadi enone, benzoi ntosyl ate,
2- nitrobenzyltosylate, etc. may be added. The

bl endi ng anount thereof is 0.02 to 10 nass% for
exanple 0.04 to 5 nmass%in the total solid content.

index; efisByatiorecessfipiest, wteling saterasithe fike of the ar-reflective coating
form%‘ooﬁ‘Bﬂnnt%e%‘ﬁ%éEI% i f&ﬁﬁiﬁgra?ﬁl%?lecﬂlﬁvt%ﬁtin@rh&émmg to the

ther contaln a resin Vi n | ease one
present dvantior- f er hei rﬁglnsqmsmpm@rﬂne ctaivingias A GHURlHIALXYt 2-

hydr&ggﬂmaé‘rﬂ% g&&ss&?proﬂ d?;?ylafeo me@?&Mhﬂh&ﬁé&iﬂatesze

't on” of 'suc enabl es t'he adj ust ne
hydroxyarerirepthacrdates yiwl alsopet: ﬁa'axdrvéye&bywmﬁther acryhc acid,

methﬁ%ré/ﬁé‘ BRid & Ecﬁ%f ! Th@%sm%éfshé %lgrﬂta@e%gé ﬁh@lédd@ wWdight of

antl-reflective coatin

preferahiy 800itp d-09GPOR e grethtably 560 5 b6 S8 skt app to 100,000.
The é}ﬁé@ﬁtdéﬂ”taetrésm hﬁ th@bsmpasmbn\f@mdrmmg diterefreetive @aatmg is 20

massth,0y la3s, PERGADIL & Massip ar B s fotel sl ortent

[008@ mfr@éwﬁhbwhé‘é‘f@a@@tﬁp&q}oIQZ hydroxyethyl methacrylate, polyvinyl

h |
alcons [RANARYES 490, 3ieApPVETaraH 2 AiBorTRrORW aeviste.with Erthvi:
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copofyrisr 4t dohyautbioey Lme iR wita ur 2 yr R PahBEhfate, a

copolyMBHYf ZOﬁyderyﬁmpynnemddﬂﬁawwnl@ﬂ 2 Rdrifldaroethyt metigacrylate, a

copofia Shhy s e hekDe RSBt Bthocnat, 2
coponérethz-h{/d}ﬁﬁy!;}roiibbrneﬂmonylam:wukﬂ eyclbhexyd xaethberytaie ya

copo&m% %ﬁy@hg‘\@@% Pﬁg%ﬁ)ﬁ{ﬁ \W@I’P %Véﬂgldpgﬂbgﬂh% 8 copolymer of

2-hydroxyprapygl methacngate with wwhabnybbtas;omlwwmfyi}fbydr@kypropyl

metneREAMPAATIG 2 ¥l BEothérn 2R BRYbropgt HBRHAHABE with

maleiznide2a icopolyimarad tZhlyydrowy prapy &t@cryglatecwqﬂa)aywiﬂnltﬁlﬂe a
copoﬁenﬁqrdtff%ﬂﬁfb%‘ﬁlol Rh qﬁ&%%ﬂ?%ﬁ Eteg ragg(cfpotlfm&rl SRt hol with

copo prop
maleimitieaa mpatymw thnnyl alqo(bnobmthyneﬂwt matmﬂrﬁaé agcopolymer of 2-

hydrcﬁé&@ﬂi}x / Thy) 8ihe? \Amhdét?’igk’meﬂ%r%lgfé 'éaé‘dngwlﬁﬁér &f 3-Rydroxyethyl vinyl

net hac
etherowitly dr @xymgpylrmemagmat@t a qnpplymﬁr(;gmthacryllc acid with ethyl

methHE 6 'c@Pgl’yn?erQﬂF?ﬁétY\?Eg/h md%l?h(%é]éﬁrﬂﬂ@%ﬂthe like.

wth vin

10083} et gy cqamgwpaﬁ@omacﬁoéw?gjtq therprpaentinvention

may S&H’tﬁh?’r?ﬁéto%ld?géﬁéi‘éfb\‘y i el té‘”ﬁ&ﬁu@@t‘rﬁé é’dl@lty/\‘ld that of 3 photoreS|st
net hacr

a copol r of 2- n%? B2
appliod £heraenyi 81 IAPGEAPTY Prospes.y tiieteRble toRTid GRDETatpIs,include
for efﬁﬁﬁl&' ol e W&bﬁcd@éﬁ@?ﬂbﬁhcﬁfas\blmh tﬁkt?l@h@hy)ﬂbddnlum
m de, a copoly cohol wth
trlfluqmme&ha@esaﬂf@na@ @dﬂ&h%ﬂﬁulgqmém tﬁbﬂ?l’&%t‘ﬁwslﬂ%ﬁeﬁ halogen-
contaﬁﬁlﬁﬁ éJHUtééblG*gEMbrd’tBFsh%Q&b{ |a§tp¢1en l- E@ﬁﬂbMﬁRfm@thyl) -s-triazine,

SuoARIhSHHGU HEns ot sy e grerpel eV s oF KEhieyspccinmide
trifludtbmethaneuifeRale. at‘lEhe ﬂw@t@ﬁ@&g&ﬂerﬂf)rmid@dned incareaimodunt of 0.2

wth male
to3 mass% pref:argb?y 0. 4 to 5 massl’} in the total solid content.

[0086] Light absorbing compounds or light absorbing resins can be added to the
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[0086] The anti-reflective coating conposition
according to the present invention may contain

phot oaci d generators in order to adjust the acidity to
that of a photoresist applied thereon in the

l'i thography process. Preferable photoacid generators
include for exanple oniumsalt photoacid generators,

comiphity e ol HAIUE R BRI Rl i e gresppt mventon

The additioruof medumabsuﬁbimg]ammpohadimgeﬁ\ghtcambatbing mngsins enables the

aciushABhE BF b= BERTRLE s Bkl Ave indox. aenuton gpefigient,etching
rate qmbecblkem thee asti-seftadive swating $oroeet: fsom ﬁesaplnumsntwn for forming

| .
o AUELRUSHER L 1 il bABEATRL 306 08 oy oo
comp@wdgsf,%hgbt absarhingyresing indude ones taving & bighoaksorptivitydto a light

in phS@%ﬁgﬁwe Eﬂgﬁaﬂeﬁét%%ﬁ}éﬁ‘éﬁﬁh ?Q%Sﬁ'gfﬂﬁegﬂﬁot%ehélﬁ@é component

ng resins can
in ther photprasistriayerformed bndbe iand- reﬂacti\negcmatmgrandmeuenhmgastandmg

wave%@ﬁ:”ﬁeﬂb@ff&f‘frbﬂ{‘the sm)%frﬁf%nt fa@'c’ioﬁ{)réf’%%tlﬁh ﬁg tg Unevenness on

ounds I esi na

the syrhiace atig mt BﬁﬂWatlm:hgiﬂlabSDdHn@mn ased dasacweight
averqqéﬂgnélgfc%isﬁw ﬂc% i1, béb%b bez}g 500, 808 otoph8r1 000 to

e anti - ctlve coa
nposi tion for formng anti - reflectlve coatlng

[0087*]C CFHéjlldlﬁ db%o?ﬂlﬁg lébﬁﬁﬁﬁhhd'd?‘{ Rt hBébrb-HEﬁ%%lr{ édbe used (?Ione or

bsor bi_n oun absor |ng resins i1nclu

in a gL 0 ngr mr%aghT 6@@9% \ﬂfttlgle light:ahsogping qompound or light
absormfg Q,%ﬁ’r'i‘ﬁ the\OnepeYifer RIrifeimiAg dﬁﬁi\/rﬁlﬂéélﬁﬁé"cdé%ﬂig%dbfrdlng to the

it osensi ti onent “in the photoresist la
presemm}%@?leﬂ I$ Héefan@m 5&1| raags$ pordBais: gomapelee fen e?gample 1to

50 méésr;%dbm)r ewamléis% 40 masd%aGh i tdtadBliDnterist rat e or
random r ef | %ﬁtﬁéﬁmg ue to unevenness on the surface of

[0088],ig the light comeoungdHior sxampla g pr@wwgmapws are

prefefabeuséd: p l?@ﬂ pBOhES, lﬂeﬁfzowﬁéﬂé}ie %mﬁ@gnaé) benzotrlazole
re e

COmP%quggbé)Zq{O R N e 5P s 995 comprunds,
anthradpsinohe ngmpm{rr\dsplglazime wﬁp?tﬁiedsln imaztr n% gisb(l)'?bclmr:npwmis;qunohne
compblfia e % fika. MR KRBl nhS e ieinRe Ramishiies: entgpacene
compbunds$ driazing contpounels! et frieginedtedbhe g:ompwngls raye poeferably used.
rooeef” EBER} eBESR A BE RS PEM sy TB3SR AhgdBup
carboxy gnli r‘?.aphbhallenernenmoiunds ihavingt @t least| ore derbx'ylgrolup amino

| I
arour{ o gl AR 8E8 SO ELRR B A B frerony
groupc amioogisyp becarbpky goup aenpreferably Wsetzot ri azol e
1voso TR 8 @G ATONAViS, f B2 BAL RIBLSGTRUA Simino roup o
carboxy igsetiminchusteppientd, bromaphiene!, 44 esudfonyldighenss, tert-butylphenol,
blpheﬂH E?hk{i‘l@ a%%%ﬂ@ﬂ% dé%’ld tlﬂﬁnb)yf rﬁH&ﬁB’ém&O Ietic. acid,

anilin@.&mmglﬂgnggmzylaizoh@ cinnany! empoumnula&rmé; e?gblny
phendi§Bfbpanol or the like.

[0091] The naphthalene compounds having at least one hydroxy group, amino group
or carboxy group includes 1-naphthalene carboxylic acid, 2-naphthalene carboxylic

acid, 1-naphthol, 2-naphthol, 1-aminonaphthalene, naphthyl acetic acid, 1-hydroxy-2-
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[ 0089] Phenyl conpounds having at | east one hydroxy
group, am no group or carboxy group, naphthal ene
conmpounds havi ng at | east one hydroxy group, am no
group or carboxy group, and ant hracene conpounds
having at | east one hydroxy group, am no group or
car boxy group are preferably used. [0090] The phenyl

nap SRS SRR AR ArHEOPHETARBAIGNS Pl AREing) -dinydroxy-

2-na ht‘hai@w éeﬂbﬁkﬂld@@@% brdrﬁbiz-hydmkmmhalenbl Qberﬁ‘érbhthalene
gﬁ ﬁal icylic acid, hydroxyi sophthal ic acid
dicarbafif acidr the i

ani | i ne, benzyl am ne,
[OOQDEW ahtbedcdne ébrﬁﬁtt&t.lhmdsl I@é\ﬂﬂ@ﬂt leagheny |h9Hﬁtﬁdy oup amino group
enoxy e |i
or caibRRaEE RIS et St o anhrabsye ERBERYIC 3rR0S-

hydr@twnmhyta_nﬂuacbne(w -anminganthdcedesorthadikét hal ene

oo A2 e 255y RBRBODRY RSB et i gromati ing
structuretsuchaas benzeneyrigynaphthelemeihg loaaattracemddng lin the structure,
or el B AT RS HRALERE 6L B g uinotine ing,
thiopbehe oimg; thidgale singntizzireatieger okafole apytdanl emased.

1o0s, 53 A1 3Bk oGyl Beirs PR ble oF Besl oA 2RGhEte rng
structireusuichas enzemeyring, eaphthalérreering loe antteacend ring in the repeating
strucﬁurgf‘uﬁif eﬁﬁﬁgl %dboxyl ic acid, 9

r oxynet hracene, 1-am noanthracene or the
[0095] Kide esoaving baez¢mq;hng indudebnoyplako nesinrhilogemated novolak

resineéaﬁg Xge ﬁid?ﬂwﬁéf*ﬁ%r%ﬁ& ﬁ?rﬁa néé Crlﬁ;mét#oﬂa H{Q%IBH c%ntamlng
benzylagy/late, baazydmatimqwlete s@yrenaylnwgoxymne@eeordhamhm sfructural
unit Hﬁﬁ\? %e%éHﬁ&dHoe Séglﬁfh %%frf%ylhbf%@ecopbgﬁlner%f' d%'z&ﬁ‘ﬁetﬁhﬂﬂflate with

ring,
2- hydmamoeylmetgacm*ateecmwne[ ogw;eneswﬁlma hydjhxyethylmethacrylate

copoff et o HArGARRAYAE wit D SRUCARIE, tenfiner 6F
benzylmathaenyiate, %hugrqupmnmamlaﬁenayd ﬂtfwlmempeé@tengerpolvmer
of sty‘f?él'ﬁéaJ Ci-HS/éf'oxVBtHylrﬁéfhaQﬁ/Ié{‘é%d h%@%lweiﬂ%ﬁ:r&lﬁﬁé &SthB"JIikbng

zene’ring include novol ak .resi'n, hal ogenat ed
[009610\F¢m$r thegeﬂn havingkeghzeans ﬂw%msdk@gwmsedwed frem
melaigiélﬁgco toﬁﬂg' frb@?gahﬁ-,ﬁ' rengom ?pﬁ%nz@?&ﬁﬁé@?ﬁé’b@hﬁound
(tradq; |"?@¥eag3§f'$' ﬂ%ﬁawhwﬁﬂ#/ E’eﬁ%[ qyg'"ﬂié%g No.6343318si ns
[0097 nmnedésmmdwl tﬁfﬁthbﬁmé%/ﬁ bhéﬁtlh)’éc‘ﬁn% r}mg {hclude for etxgmple
me ol ymer of styrene wi
the r%lﬂ%ﬂ?%@@ e sEatE s 6@-@Bbol yror of

hydr oxystyrene with et hyI nmet hacryl ate, terpolyner of

benzyl et hacryl at e, oxypropyl nmet hacryl ate and
, ter of styrene,
yI met hacr d nmet hyl met hacryl ate or

0
OC CCO
HonHz
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[0096] Further, the resin having benzene ring includes
the resin produced from nelam ne conpound (trade
nane: Cymel 303) and benzoguanani ne conpound (trade
nanme: Cynel 1123), which is described in US Patent No.
6323310. [0097] e resins having naphthalene ring or

anthracene ring i de for exanple the fLsins the
foll i ts ((cﬁ ) ) ~CH3 CH3 H (a)
oC @ 42 102Y(d) @& O m H2
OHH2 [009 e antl-rem coat

f osi ti drzaccor di o pr esent

i nventi may contain furth ‘("h ogy controlling

agent a%lhesn on auxiliaries, RBplactants, etc. in
addit&Hn to the above described ones, if necessary.
[0099] The rheol ogy controllinddhgents are added
mainly aimng at increasing the flowability of the
anti - 19l ective coating rmng conmposition and in
' tep, increasing filling
ve coating formng
co it otheinid of holes. Specific
exanplles th-_:of i nc$h derivatives
such &x—@ @ pht hal@t-g—g Tt
di i sobutjy al at e, d|h ég& al at ¢
i sodecy| phthalate adi pi Cc erlvatl es such as
'-n-ﬁe)yl adi pat e, dllsoaytyl adi pate, diisooctyl
adi pate or octyl decyl adip mal ei ¢ aci d derivatives
such as di-n-butyl nmaleate, diethyl nmaleate or dinonyl
nmal eate; oleic acid derivatives such as mnethyl
ol eat e, bqﬁyl ol eate or tetrahydrofurfuryl oleate; or
stearic agfd derjivatives suc s n-butyl stearate or
gl ycery The rheolo§w$controll|ng agents

are bl ended @@ s CusgBaly- | ess than 30
mass% i n\t he total 0 HoH H»

(9)

[0098] The anti-reflective coating forming composition according to the present
invention may contain further rheology controlling agents, adhesion auxiliaries,
surfactants, etc. in addition to the above described ones, if necessary.

[0099] The rheology controlling agents are added mainly aiming at increasing the
flowability of the anti-reflective coating forming composition and in particular in the
baking step, increasing filling property of the anti-reflective coating forming
composition into the inside of holes. Specific examples thereof include phthalic acid
derivatives such as dimethyl phthalate, diethyl phthalate, diisobutyl phthalate, dihexyl
phthalate or butyl isodecyl phthalate; adipic acid derivatives such as di-n-butyl adipate,
diisobutyl adipate, diisooctyl adipate or octyldecyl adipate; maleic acid derivatives
such as di-n-butyl maleate, diethyl maleate or dinonyl maleate; oleic acid derivatives
such as methyl oleate, butyl oleate or tetrahydrofurfuryl oleate; or stearic acid
derivatives such as n-butyl stearate or glyceryl stearate. The rheology controlling
agents are blended in proportions of usually less than 30 mass% in the total
composition of anti-reflective coating for lithography.
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conposition of anti-reflective coating for
l'ithography. 43 [0100] The adhesion auxiliaries are
added mainly for the purpose of increasing the
adhesi on between the substrate or photoresist and the
anti-reflective coating formng conposition, in
particul ar preventing the detachnent of the

(0108 3 4o BRTHTACRIERicedP SR I ORI G 8ing e
adhediangbétypleenrthe substrate draptetonesish phditid antiretiedivesidating forming

comsiid i ALY UGN B A ORhb AV nd phBirab b ReS

suc as r| Ime
develtipmenty | dipeciic:e@ines thereohincideshiwryitaresrsch as

trlme IP%’ds‘ﬂéﬁ%' &HE‘? §|h’§llﬁgﬁ)|rosﬁ'n8h ﬁ{&u@ﬂﬁigﬁénﬂéﬂﬂéﬁgﬁe%

e azanes
chlorhme& dmetbybq:hlamﬂane Nylkoxysilanes suaht as trimetnyoethaxysilane,

dmeﬁ‘hﬁ&?&?ﬁx&éﬂa’ﬁ Wétﬁglyg{'né‘lﬁbﬂﬁlﬁhe dimethylvinylethoxysilane,

anes
dnphanyﬂfymat @mﬂiab%pr ahenyltriethoxysilane; ailazanessuctoas si | ane,

hexa)hé?ﬁy‘(lgr%?%e t éd;Ni gﬁb’bgﬁ%ne‘ihtl?iéﬁ)tﬁéa ydlmel'tg}ll‘f'ounﬁ@sﬂylamme or
tnmetmﬂeltyhm@azm@, suaneagunln aaz/mmcglnmlane. v-i m dazol e,

chlorép{%yﬁﬁﬁieﬂl?%ggggy%ﬁoﬁfﬁkﬁﬁ&%gé%w azol e,

glycld@womsdtrm@b%mlaae, h@temyohqayemﬁounﬂwm sabenzetiiazsle,
benzhuﬁaﬁbl@eh{&é'%dfeegg azdled 2-Hb Méﬁzﬁﬁida% Q' ourea

ounds esioh auxilraries are a

mercapiBeNEPtiiazale, LrOWRIRRROPEBZONRAIR, SIFIBI IO aRYb: abl y
mercbﬁtﬁm‘d%le?of"ﬁ\%‘i%ptbﬁ‘yﬁrﬁﬁ|rfé9ttﬁéas §t96ﬁ35’§‘1t1' Qﬁ‘nétﬁyﬁJP@a or 1,3-

anti-reflegtive coating for |ithography. [0101
dimetlytyreacpl kiqyrea comRQURgsy thﬁ@hgémwwlia@lﬁS@gead@ﬁﬁgn

propdifioh8 &f BEGSIENEss ltﬁawshhﬁsompfeférab@u@sss%h@ bk %, Wh tHie total
ewto EI‘ event | ngqlthe occurrence Pl nhol es or

comngtroat ofdhe antigeflg \f?e?oatwerfeagﬁhﬁgracnsm ability not to

[010TRTH éﬁtf-f@fé@tw @d@l"ﬂlﬁb‘imu@coﬁb@mﬁé‘ﬁ taeéé@mgsm tﬁ%rﬁrbgént
ITHGO for exlﬁ) nonlonlcsr actants s

inventj }/1 n v eventing the occurrence ol# pinholes
ndig 'B%WBQE?@% Rifactants with vieliorRreventing

or strmiﬁmw foythen mdr@au‘ryd; c6atablity pét tybcwﬂeéltwlrfaee un‘ét/eanaés As
et

the s'dffﬁéﬁhb{ «%/nq)%ft h b%%f:@%ﬁ) Ljf)ﬁé?%ﬁgl PR6 ac?ants such as
polyoayllaﬁwteneeilg?/l ethetsy ey epolyoxyethylens llayrplestheér, @blwxyethylene
stearf o8t FERK EREIIE Ve ineh pobiodiayiane deyistRe ele-

polyos(gethylene alkyltallybethers .gr, polyexgethytmekndtyﬁlrphenol ether,

polyoiSty Rt ciny BEERb! e FGET et o RSO fenr pivek
copolyordys{ sorbitan sateaacid esters ce.g., [soirlyitacy eohyplaemates sothiitaan
roncBiiNaf sPatShoneefiae SACHEK (RBAGIE SAHRMS Bjeate
sorbitani tyisteatatey etmepalyoxyethyleme aothitaafattye acidesiersy etdy| ene
polyo%?émty!eeg*r%a%cgrb%ﬁ?ﬁcﬁmfliuprg{é’ M&Q&h@lfé égfcrpgénrt‘?g'}ongp&lmitate,
polyoEgatbylene sorbitan monostearate, polyoxyethylene sorbitan trioleate,
polyoxyethylene sorbitan tristearate, etc.; fluorine based surfactants, e.g., EFTOP
EF301, EF303, EF352 (Tochem Products Co., Ltd.), MEGAFAC F171, F173
(Dainippon Ink and Chemicals, Inc.), FLUORAD FC430, FC431 (Sumitomo 3M

Limited), ASAHI GUARD AG710, SURFLON S-382, SC101, SC102, SC103, SC104,
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EF301, EF303, EF352 (Tochem Products Co., Ltd.),
MEGAFAC F171, F173 (Dai ni ppon |Ink and Chem cal s,
Inc.), FLUORAD FC430, FC431 (Sumitonp 3M Limted),
ASAH GUARD AGr10, SURFLON S-382, SC101, SCI 02, SC
03, SC104, 44 SC105, SC106 (Asahi dass Co., Ltd.),
or ganosi | oxane pol yner KP341 ( Shi netsu Chem cal Co.

s 108 Woon! el 4 00,5 bbbt Rl bt
Cherhl@a:SCOI rl.ftdi Dleeltb?LEhe bending famd(}mfof tleesfmiétant%Qé usGallyve.2
rdin Ies,
mas R 16%, FRUIAS Y BRSPS, At SoLSoBhEgn of et
reflectiveravatingffot Ilthngmhyim:cattﬂﬂ td me:pléslehﬁﬁweﬁtlod OIPHa sliffactants
may bl ER 35, oF K5 s e 0 78, P8 et ymuion™
[0102§ompmen;iﬁesenf mvmatlonb &amﬂtré&eoj‘femts :fdﬂ diagolglhglcthé aﬁove-described
. I
soic TRARFSlth 8 o biHbBIR gLl BB5AEH b Bl BEe ayool
monaimethyl eétihee athylene giqmtnrﬂﬂo,elth;dtehlmr, mﬁtlwllmlgellestﬂvg ta;ze’tialte, ethyl
r
coloffligatidte. b 5lene IR AQEoRbYibtnel QBN St fhonoetrn
etheraprapylene glyoply propylarieyglytolpnopemetiiyh etheacpropyiene glycol
monds 50 vk KT,y 8k A i B AP e
methyloeitpylzketenﬁwyctopemmmneimplohehgmorlft lettvyl Z:bydrorypreplonate,
ethyl 'M%Ld?ﬁ%g%%?ﬁ@g) Eﬁ)‘i’\lggén ﬁ%ﬁﬂyegﬁwécéféfgt SR P ABAH B tate,
methwaft-hydwye':brrtaﬂaylguta@pa;e mastbyhd:nyethoxypropioaateyeting 13-
et e BEEASIETA B TRl 2 AN AT e
pyruwaé@teih.\él pysuyate, e’m aeefats, @L&)dw:etate, efhyl lctate, ehyt;sh lagtiate, etc.

The &g??iﬁesﬁ%ﬁité‘ ﬁd%’(ﬁ IG%e(.tl ‘é@]g% %{T@rcgoung inhf& ot tv{lcfapn?ﬂore of them.
[0103) f@ﬂhemaibbewg épW@ﬂtS)iiUCI’pa% pwwl@\@gf; ananbwut gther or

propyiéil y@SI%@ S Veﬁ‘i%r %éﬁ‘i‘? nPBe nﬁl?@d SOA?ﬁ%Hbstpe so|vents,

propy ene gly nonomet et’her, opyl ene

prOPW@?ﬂ)ﬁ’dﬁﬂVPOBPMh)ﬁﬁ'ﬁ%& aropé/i&nﬂ g yc@ldnan@memyd 9ther acetate, ethyl

lactateaBlifl RictaABUaky ey @BRERANIHE AeSprafdted fcﬁ‘%ér@ésmg the leveling
increasing the leveling property. [O
pro %’R’otoresmt to be coated as an upper Iayer of t he

[01044”?\8 protdresist ¥Ebe @ahtdtbas n Upper Ryes ofthd aneréficdlive %Bﬁtmg in

the pigsgft IYREHGR A orastiR YReiaee FOSHR TR PIoRRREHFE Ea) be

used.! yPke phetaém‘shhcfmdee%c@ém&ﬂ -&mmiﬁeﬂw fbmr\)ﬂﬂm @6n3|sts ofa
eco

photcid Geripratit preta PR £9Meta Braywbiths GRChRpasedwith an acid
and indreasesalkali digsoltiondate) Rechiaraically-annifiet ityse témstajtonmstmg of
o o B B PROE S B g i
is dewmmbwﬂmtlmanmand lvecrebéed thellalkawtﬂsisomuoham% off théh65|st a
chemw@y I@ e&%ﬁgg!‘g%rlpsngtgmgg%@ ghepﬂﬂﬁ lggrtéer%%nr&a%mcpeg havmg a
group which is decomposed with an acid and increases the alkali dissolution rate, and
a low molecular compound which is decomposed with an acid and increases the alkali
dissolution rate of the resist. For example, trade name: APEX-E manufactured by
Shipley Company may be mentioned. The photoresist includes also fluorine atom-
containing polymer type photoresist as described in Proc. SPIE, Vol. 3999, 330-334
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group which is deconposed with an acid and increases
the alkali dissolution rate, and a |ow nol ecul ar
compound whi ch is deconposed with an acid and
increases the alkali dissolution rate of the resist.
For exanple, trade nane: APEX-E manufactured by
Shlpley Conpany may be nentioned. The photoresi st

(2004 Brbs S, VL S8 387 4 (RoPER! Piy 1B T Slogly) B65-574

(200030- 334 45 (2000), Proc. SPIE, Vol . 3999 357- 364
99, 365374

101085, Fsche levelce; G Ve speripbiedtaRpith et BREPresist having the

anti-neflectiveseoatinpefop htbiogrmysl’orrhedlbygjslmgatheaamu-fefm‘dtlee tcoating
formi§3 e i b BRGS0 RS Y o B84t oty soltons
of alkalisseiyt, inonganic alkalisisechray sodiunahigdrokideq petassium hydroxnde
s S S B rplBOEHe o el PHRB R primar

amines sici asesthglatineros hipropylamine diecondatysinessuehas

ot P24 Sy QA et dBf o AMIAES s s oty R !

methpidleihylamme yaleotiolamines :sueh gs dimetbylethariolamine or t_rlethanolamine,
quaterhafy aifnfHid s STEh B Shrafreth ARG ge: "o
tetraexbnlammanuanahydmxm arathofine ueycliaamises aueh by ipymotebupiperidine,
etc. W@&r?é?h%‘?e aEﬁﬁéﬁﬁtﬁ&%{ﬂm%éﬂﬂo@&&ﬁg%o%@oﬁﬁgl%&%l or

am hes su e or pip
surfamarmelumae noaiahig surfactanieamibe afided tothe aqyenus salution of

abovs %%g&ﬁg&& aﬁ!a‘ﬁQhOAnﬂfné; @B%é a%h?é?éﬁea &l ePF{EIL?JB%:quaternary

ant can be ad € aqueous s
ammepige saks; dneteceretarably; tgtrameﬂngamnwnumdry@ir@xlde @ choline.

(0106J°XEEAGE bSO A Coid PREAIALS Bosce, On
subs'{r@t_edey us@w thwéromalpm of nieomrmnﬁ@grgtﬂﬁ oifeut glement
(sﬂmd?ﬂ&ﬂu@ér'i‘ |d96dé cO&t é?ﬁ%ﬁéteb%ﬂlcoﬁ)?ﬂndé%ﬁ%fréfee gféérs A ertrr‘gﬂe ITO

uct1 on of reC|S|on|n ra t ed Clr
substrate| qrdbﬁ/llge) al’f'o?ﬂtuer',eiCH\ée é%tengof%%mrrga@@npgsmpaaﬁcoated by a

swtatﬂbtddla@ﬁg FHEPOH 2op exﬁlér?)‘iéé Wwitha spirer, 4 E@ate? %P%Hé e dHd

, ,an antl ctive coatling formn

theregBapie s Ischaltegtorsyre th %EPWQBP@Oﬂé‘atf?WgC%taﬁ‘cﬁPt' -reflective
coatufﬁﬁr S FPh @thW\éd% of the 'aﬂﬂ&éﬂeétw@ctﬁia@ﬁ\g% fél’f‘@(dmﬂﬂé 0.61¢ 3.0

ereafte trat ba
um, of %%%@WP[%‘S Bg 9§b5P%t e %C%I?F{‘ F'Q'?Se‘Pf Qékmg’@ et tha q:%tmg are for
exa F@ 80itd Qsobmcfwsaoquotrhmueéﬁ lor lf@*fé)@?ﬁpléel soqatzswo fr0.5to0 10
£

minute$t, GHENTAPROIERISF 5 coated dhie ipospa s TOREMEGIEh Ag ar o
predétermmedméle &Qetopeamﬂséd and Briéd toobfin mgmﬂ@otwesnst pattern.

nece$fas BPBLPaoR e Bake DB fraybenglatted. Pisdion It able to
form ahlesirgl pattepr edehesubsteatertaﬁdemmvgabpneyietohm@acbamhdf the anti-

reflecuz G2alibg WL R FRRBSaILWaa Ke MBSV s RbraeRt B the previous
step.In addition, it is able to

[0107] The anti-reflective coating produced from the composition for forming anti-
reflective coating according to the present invention in which a triazine trione
compound having hydroxyalkyl structure as substituent on nitrogen atom, a triazine
trione oligomer compound having hydroxyalkyl structure as substituent on nitrogen
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forma desired pattern on the substrate by renoving by
dry etching a part of the anti- reflective coating

whi ch a photoresi st was renoved by devel opnent in the
previous step. [0107] The anti-reflective coating
produced fromthe conposition for formng anti -
reflective coating according to the present invention

atom, i 3§ g s Bolt e PeunB IRV ARy gty as
substituent om nitrogen atem isréamtained ihasreepropenty @f atsbebingn gfficiently

imacigfG FOHCWEY o PRURIEAS T B38BT Y N B0 Al iR the

coatihy éxerty ahlexcefienteffact of prevestibg réfiection light fronr agabstrate, and

thus @pRBlcERBF orto bGP A et SRR Blly e

addit>ag thenanti-ecfledtive @oating productddrarhdhe cotrpositiondor fogming anti-

T e
comnmmdmmlngahy@roayalhplrﬁtrddtmpeas substituentan nitragenatory, a triazine
triond 8%5?‘@6 déé]’ng %hbﬁﬂﬁpw?%m %ﬁb{;t%?é bg%uﬁgﬁ&bﬂgon nitrogen

e CO
atomr of & diazine triane polymes oorrtpqu@dtrmvmgehxdrewaikyh strushare@s

subsLtﬂng‘bﬁ “ftﬁoﬁerrf ?t%hﬂ%u%d;dtéjgsg u%@@%ﬂ/eﬁﬁf‘ﬁbﬂﬁw etching rate owing

Sst1tuent
to m@usm o trtarnn&trwee rng mn@mmte&a@mmmmﬁ@mmgtom oxygen
atom§ ydroxyal kyl structure as substituent on nitrogen
or a triazine trione polyner corrgound havi n
a

[01081ydn dg/addition slight ébsewtian charaderistinsnatigauatian epafficient,
refraéﬂv%’]hdéx Qﬁﬂttﬁé NRE of i %ﬁ-?éf@cm/@ 'cbaf"hgtb Fradigtidnligh used can

oW n I nclusion of triazine

be caniigling Prdng Seiactipd oA NbmDIgicenisies it CARRYEN of formula (1) or
the sél%%ﬂan of thel§thudtiird breA PRSIty %Bntdlﬁélﬂn tﬁe%%@fllu%‘ of formula (2) or

characteristics, attenuation coefficient, refractive
the linkiag gremiof ieemulacd) othat ise thmseleptian ekiing, atreettte sigch as benzene

ring, hapRAaRiNehd bOAkthHERheCiy ak€ ti@é’RﬁwH‘HHo‘?ﬁuﬁMeF Bﬁsubstltuent on
sel ection of M noiety contained in the conpound

the ripgy nul a (1) or the selection of the structure of Ar
[01 09]0 W‘hb)’arﬂpfeﬁ‘lébﬁ\%i cbzﬁtld@fbrmeb&’t’dm the anfi- réﬂédﬁvle&:daﬁhg dorming

compg3fion dsonaing,to e Biasedt iventhd has ah s biation gasgicient k to a
light ateepivalvelenigth of 248 am rarigingifroeme0.40rtg 0et| drie4Bitm0. Gmabr 0.45to

0.65, 3t FBSighk afs Rvelaiath f To3 hRE gl fbRi920 %0, or 0.25 t0 0.60.
And, g h?]ﬂ-eéﬂlemm\oe_aonghas@uf atteniuagioncoafficiertiloto abghtratiang

0 e sent |nvet|o at t]
wavelehi B RE 7Pk rangiid Rt 2P G802 0P 4 %ror 0 fo40
[0110]ag'g'ewtf—lreﬂecm/qﬂreoamg)fo@ﬁwddrom tH® compstiion for fodmirig anti-

. r to a | t..at Vi '
e inathe Boelg 4R pes lUghEl T odh pd Sdeh B AR AFon
processtdondéitfdrneas aweatinghianingtths faltowing dunctiansn adordtiancofgpreventing

\ . | . . LT i f
ety 4 A ofprlfRFEhE MAAgh T8I §68H f Bt anc
a photoresist, a function of preventing an adverse effect to a substrate by a material
used in the photoresist or a substance generated on exposure to the photoresist, or a
function of preventing an adverse effect to a photoresist by a substance generated
from the substrate on exposure to light or heating.
[0111] Hereinafter, the present invention will be described based on examples and

47



[0110] The anti-reflective coating forned fromthe
conposition for formng anti- reflective coating
according to the present invention can be used
dependi ng on process condition as a coating having
the follow ng functions: a function of preventing
reflection light, a function of preventing a mutua

comibfied PRI plor AR B o RolbPiE - @

Syntisedis Bxahpldyl a material used in the photoresist or a

o113 FRE s are fe s AP soiruatg Rage Tegne; TP

manwfhoﬁinedebySNisiah Gheuﬂcéldmmmtlgﬁl eitad, ﬁﬂBtg‘ omrhyg?fy-znaphthalene
suhstrate Q or .heat i n .

carb iz e o 0. {20 8F BaSaiietyd AU $15te wee Alssalyed in 39 g

of propdene glycekmﬂnbmtwl @tHef, ﬂmmuﬂhg\mltﬁmwsedm@d tabha30°C for

24 hc‘éggﬁélobt [ags @?) rS’c(g?'ﬂoﬁoou|(51'dgsogl‘,ftgont he‘rheet Pesultlnﬁncgllg%‘f"r'\esr

compounshWas SubjectedtodpC)analysiy and hadea Weightl @verage molERutar

weigfPgh e 1418hn b5 Mt BPERhe. boxyi i ¢ awid andl 0. 02

[0113} ¢m thee meanwhiilet ihyd assumoed that ¢ oligateemeorapdusd obtained in this

Syntehis Frmpe oBh K Fzio® e sBPRBURY fkkrEl Byt o formuia

(35) and oligerer eompbugd iewhichripazing teone tings ard lirkedtuidugm tinking

nmpound was subjected to G PC anal ysis and
grou;ﬁbl’%cmma % average nol ecul ar wei ght of 3400 in

Synthwerxefnme andard pol ystyrene. [0113] In the

ot P15 o SO Db BBl SO

manufactyred byifissaniChemicad Industiies, bia, &1 & ofrGrbydroxydbnaphthalene

|
carbcﬁtygc ;é:cln @?P}%Bﬁ%r}lltﬂeﬂm gm%mg@ c?ﬁoﬁde} Refe ggsgﬁﬁ/ed ind2g
of prng@m%glygokanprr@tly [e(tnemﬁ\emeggmng SO ujno@fwas reacted at 130°C for

24 hdur o bBtain %quyewseowcm . Toie R4AIAYBgoRter! ©

rranu acture N ssan Chem cal | ndustries
comppusd was subiestedioBBRtanalysieand had ayeight a&e@g@moteoytar

weiglt 6ff17%riﬁ3féltrﬁé ot E‘t‘é'ndéfﬂ"%ly &fd. oride vere dissol ved

of prop% ene nmononet hyl et her, the
[0115]eérmmer measwihile; bis %ﬁélm%h&}aé&‘%ﬂ igareicearpound ohtaiped in this

SyntH&uQ E&awbléﬂo?ainr%%\ﬁggméctﬂ@g%‘ Pgm‘ia@hHB 'h%gmgr';élﬂ)s'tlﬁféﬂttdf férmula
u
(35) 4RO IONEREROR0 UG JewhihdHarine Tk ERYS 81 MRS frough linking

group ef fosmeila m;gndard pol ystyrene. [0116] In the
t is assumed that the oligonmer conmpound

Sy“thﬁi'%\g%@@ﬂ'%bt his Synthesis Exanple contains triazine
[0116]" w@mmmw maxepwypndpvt uscowahucétef(trady Iname: 3BPIC

man@ggturqéaggls qmgg%ﬁ?qdqgmqﬁtnes Ltté 5 a7zb ft 6- h%‘r%xgllf ﬁaphthalene
carboxylic acid and 0.02 g of benzyltriethyl ammonium chloride were dissolved in 45 g
of propylene glycol monomethyl ether, the resulting solution was reacted at 130°C for
24 hours to obtain an oligomer compound solution. The resuiting oligomer
compound was subjected to GPC analysis and had a weight average molecular
weight of 1200 in terms of standard polystyrene.

[0117] In the meanwhile, it is assumed that the oligomer compound obtained in this
Synthesis Example contains triazine trione compound having substituent of formula
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group of fornmula (52). Synthesis Exanple 3 [0116]
After 4. 0 g of tris-(2,3-epoxypropyl)-isocyanurate
(trade nane: TEP I C nanufactured by N ssan Cheni ca

I ndustries, Ltd.), 7.2 g of 6-hydroxy-2-naphthal ene
carboxylic acid and 0.02 g of benzyltriethyl ammonium
chloride were dissolved in 45 g of propylene glyco

) BRERAEHA Bt M R R IRy i

group @f fierimsla (32% resul ting ol i goner conmpound was

%fa g GPC anal ysis and had a weight average
Syntﬁé’%lls %jp wei ght of 1200 in ternms of standard

[0118b1Afteryt. zrgeof tpe-ﬂﬂ epoxypepytemoshanwate (trade rarsentBPIC
mangxéé{urf-;a %ef%l'sggﬁr@ e‘ﬁﬂ@BHHHg%t?iQE a[.tﬁgb |4n%t0 ﬁy\gﬁ%)g; 9 ¢3bfthalene

tal ns razi ne
carb@cyi@taqm end 009 gmfllaanaylmetmwa)nmnmtm chlonde weseplissoived in 20 g

of pr{)ﬁﬂéﬁé %zctébﬁ }gﬁo@dﬂﬁetbgl' &H?r %%%slﬁt&fﬂq%ﬂgg&gwég Jﬁ%&gd At 130°C for

24 hogrstglobtainen aligorgeroompound solutlon The resulting oligomer

comidirt e SUBRRIAPIBPO) ahAREIN Ta A HERAHT i for
weight of 1200, Wemawis Mpbﬁyreear boxylic acid and 0.09
[01192] Clﬁ tl'?@ﬂ‘?éﬁriv&ml%t mié aéém?%BH WWARE B nggﬁ\e‘l“’%ﬁ'w%ﬁa‘q?‘fﬁﬂed in this

g ne nmono
Synthexis |ﬁ>qaﬁg°l§ SONHH FazinG Higfe SomROUTHREiRg Substitipaf formula

(35) bﬁd oRgamer 8BrrploLBan® WHCH PRIZIHE ﬁi@hétm@e ard hﬁké@?r%ggﬁ $inking

?oner conpound was subjected to anal ysi s an
groulPlé’EI -average mol ecul ar wei ght of 1200 in

Syntﬁ@glggxghmégndar d polystyrene. [0119] In the

e, It is assuned that the oligonmer conpou
[012&@%%8& 9 /f glycidymsthasadate and:39) géfeom@rpn@rppvlmthecrylate
wereldi I$5Ul@ed3 omnewr g bfiprapylens Q%bl ﬁw'é??fnaézﬂlﬁ%l ge%éfrt)hn%eteﬁ’pn@ratu re of the
resulﬁpg sp.qﬁn%gduqq];qﬁgéﬂyq ‘?Qﬂé] r?gnd 'Z)‘PB L5)‘36 grofraze |§9b@§yzpn'ct’nle was
addedthéhas Mmllﬁﬁﬁé”ﬁ’é@ctﬁ)r{ éHI@ﬁBn Nab%p?ét POW, and the resulting solution

was ekt 8 JIo A Roue 2o onlain uion eLeamabmedzespolymer

compwiunar ofigly cidgingthacrylate andﬂ-hydroﬂﬂmpylniéthaé@lﬁ@r arhe @esultlng

potvterCdffinpbid e st igieg o fh Bahals e b 4 waigflaysrate

moleeatlak weughi of &9000 om teroisuof standavsl palystymine/0C, and t he

o124, 1908 of B s oo Bipli £ By Bhe GBPoNBIerzEg aptinie °

compufungl, s10iglef Srantteacemencarbaxylic acid, 0.3 g of benzyltrlethylammonium

oo T RALIERARGRY| A-Bomif RSl e restn

solutioai wes reactecigb130°C for 24 hours to obtain a compound of formula (60). In
formula (60), m is a molar ratio of constitutional unit, and n + m = 1.
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nmol ecul ar wei ght of 50000 in terns of standard

pol ystyrene. [0121] To 100 g of a solution containing
20 g of the copolynerized polyner conpound, 10 g of
9- ant hracene carboxylic acid, 0.3 g of

benzyl tri et hyl ammoni um chloride and 41 g of propyl ene
gl ycol nononet hyl ether were added, and the resulting
solution was reacted at 130C for 24 hours to obtain a
conmpound of forrmula (60). In formula (60), mis a

Synth'é%lsaExérﬂbI%Of constitutional unit, and n + m= 1. CH3

"CC - H2 6. 0m
0125800 050y of el e o et (S su St epic
manuf&ttdrdd !N N‘iﬁsa@\ GRerdical Industries, Ltd.), 2. 44 of 2,4,6- tnbromo 3-

v s Al a5y O B RV e yere dissolved

in 12. 22 oﬂpn@?y dal ln%rim‘ﬁet%yl Sther, dhe abmogphereasasirepiaced with
enz anmoni m ch

h
nitrogancasl 1€ the Aesusing Syufen BRSSereRY 2 1956¢ Talbed Reurs o obtain an
ollgoméhedsm bhad %btt?l@nhefrhewtasmtlng lotigemencomponind rvm}esub;ected to
|

GPC ﬁBEE@'St & Gedawalint SretaRepdBEnaE Heldt aﬁ‘f}@ﬁéﬁ& t%'ﬁis
standémFbtylsfwe%I %oger conpound was subj Iect ed to

SIS an ad, a wWe
oL eI A AP Bl W
Synth&&nﬂhaﬂnple tontaimsadazine drioeacompeunt ihguimgrsubstitbuem of formula

o0 4 S s Y BB B GO0 P o

groumoﬂfonhuta)(msr)hcorrpound in which triazine trione rings
rough linking group of formula (45).
syntrsfs Flaihp (49

anple 7 [0124] After 2.0 g of
[0124]r Atef 2,(Bg @ tris/ (2, 31@ploxypropyhdsnoyandrate (tiade mame: TERICC

man B SEHPNEAA ARG L 170 5. sl o

benzajcacichand Pl 115 gaohlyenanltnethwammmumlmdeewar%dtﬂsob@d in 35.25

oo 0 g PR el i S BBNRTE il i icoger

and thers the resylting salution was reactedal 126° 26(24 bpumtomtam an
ohgonﬂFI’ gb ng%ﬂnd %UILE%@EC\/&T?%SWEQHIBH? %‘HbHHe? Romp¥Rint&sas siijgcted to
GPC ana?yms and had a weight average molecular weight of 2000 in terms of
standard polystyrene.

[0125] In the meanwhile, it is assumed that the oligomer compound obtained in this
Synthesis Example contains triazine trione compound having substituent of formula
(32) and oligomer compound in which triazine trione rings are linked through linking
group of formula (46).

Synthesis Example 8

[0126] After 2.0 g of monoallyldiglycidyl isocyanuric acid and 1.2 g of monoallyl
isocyanuric acid were dissolved in 13.2 g of cyclohexanone, the temperature of the
reaction solution was raised to 120°C, and simultaneously nitrogen was flushed.
Thereafter, 0.08 g of benzyltriethyl ammonium chloride as catalyst was added thereto,
and the resulting mixture was stirred under nitrogen atmosphere for 21 hours. The
resulting reaction product was subjected to GPC analysis and had a weight average

molecular weight of 5800 in terms of standard polystyrene.
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GPC anal ysis and had a wei ght average nol ecul ar wei ght
of 2000 in terns of standard polystyrene. [0125] In
the neanwhile, it is assuned that the oligoner
conmpound obtained in this Synthesis Exanple contains
triazine trione conmpound having substituent of fornula
(32) and ol i gonmer conpound in which triazine trione

in arellne.tr L1, ki .
tot27} Jgthe Feamilec 1ok AsSiiaeg hathBTeafi@biotlcf Siitied in this
Synthwe@tdnymélcginyaihsialcdnsp:myﬂhha\iitmg the corestiflitibnzl gnibof formula
61 nmonoal |yl isocyanuric acid were dissolved in 13.2 ¢
(61). of cycl ohexanone, the tenperature of the reaction
solution was raised to 120C, and sinul taneously
nitrogen was flushed. Thereafter, 0.08 g of
benzyl triethyl ammugi um chl ori de agcatalyyst was added
thereto, yand yhe r sul tiHpg mHet ur vvas stirred under
ni t r oggn ‘At nosgher el f or @1 ho@
react’ ng acts d t

a weight av ag Iar|vve|g of 580|n( ns of
st andayd pol j&gd a while, it
is assuned t t hely eacH on oduc obt ed in this

Synt hesj s Exan'pl ele tains a n‘q.gz?cL |ng t he

constityti onal rmul a lu ,C
-C. CH(61 040N~ HHCCH 1 GQGQ
Synthesis Exanple 9 [0Y282 After 2.0 g~ 0
nonoal | yl di gl yci dyl isocyanuric acid and 1.5 g of
nmonophenyl isocyanuric acid were dissolved in 14.2 g
of cycl ohexanone, the tenperature of the reaction

rai sed to 120C, and si nul taneously
Synthé&%%)gégﬂplﬁ fl ushed Thereafter, 0.08

[0128hAften 2. DugaphylpnaﬁilmglymdmhIS@Pva@J%a@ata@%y‘sﬁ apfsmapgeheny!

isocydrificci&d wet8 Q'llés'&ﬁlerd%blhl.’z %f@y&lohbﬁaﬁkﬁe thé térﬁdetﬁtdﬁ of the
ni trogen ai nosphere for sul tin

reactipr selUtion WADERIRAD 112 @bﬁé@t%@%ﬂ@@%n fG,‘J?PsW%%HUﬁ'&%P
ThereafteR b8 gafdepdgtriethyl ammonium chloride as catalyst was added thereto,

and the resulting mixture was stirred under nitrogen atmosphere for 19 hours. The
resulting reaction product was subjected to GPC analysis and had a weight average
molecular weight of 2400 in terms of standard polystyrene.

[0129] In the meanwhile, it is assumed that the reaction product obtained in this
Synthesis Example contains a compound having the constitutional unit of formula
(62).

Hy Hy § o Ho ?

C e N N TH TSN N
H /l\ (l)H- (62)
8] O 0 0]
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nol ecul ar wei ght of 2400 in ternms of standard

pol ystyrene. [0129] In the neanwhile, it is assuned

that the reaction product obtained in this Synthesis

Exanpl e contai ns a conpound having the constitutional

unit of formula (62). H  OHR2 H 0 | C 1C'J~

"C '"CII*NCHNNOCH~N~1(62) | ~~4H OHNOO

| - Il CH2 51 Synthesis Exanple 10 [0130]
SV"‘“EP%e'F’T%%B'equf nonoal | yl di gl yci dyl isocyanuric acid
[0130]nAftér Q.00g of momoaligdighicidyil ssmoyanuri¢ acidcamtt fdrgeof monomethyl

' ; e 7
isooy gy a8 B disohel 153 8 LM EnohS T EMBRRitUIof the
reactishrsolutiomewas raised to $2@%C,vasl simudthndousiyinérageint was flosioed.
. . . |

Therdh(R B8R EANCHE R MR Erasnh acB) inereo
and thantasulting modene wasistiped Ladebnitrogen atmespheredori 9 hotrs to obtain

Wela) I e ti duct. [0131] In th
a solHAgkAY MR oagact] on product [0131] I the
[01313birethegueanwhite, gt is siesuimesi thathenieiastien praduat obtained in this

Zzzth%gggjgﬂﬂgp@qrgaipg %ccf_rﬁﬂé@ds !’l%(/iﬂﬁ @He Eﬂbﬁitﬁﬁ?ﬁaﬁ,ﬂﬁ‘_&? formula
LI"C N
Hp Hy @ Hy Hy @
C\C‘H,C\N .N,«C\C’H,C\N ,ILN -
OHO)\,'\j OOHO)\N)\O
H2C~cH &Hs
i,

Synthesis Example 11

[0132] After 2.0 g of monoallyldiglycidyl isocyanuric acid and 2.2 g of
monomethyldicarboxybutyl isocyanurate were dissolved in 17.4 g of cyclohexanone,
the temperature of the reaction solution was raised to 120°C, and simultaneously
nitrogen was flushed. Thereafter, 0.08 g of benzyitriethyl ammonium chloride as
catalyst was added thereto, and the resulting mixture was stirred under nitrogen
atmosphere for 19 hours. The resulting reaction product was subjected to GPC
analysis and had a weight average molecular weight of 12200 in terms of standard
polystyrene.

[0133] In the meanwhile, it is assumed that the reaction product obtained in this
Synthesis Example contains a compound having the constitutional unit of formula
(64).
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OHO* N' " OCHO-N ~Ol I HzCOCHCH3 Il CH2 (63)
Synthesis Exanple 11 [0132] After 2.0 g of
nonoal | yl di gl yci dyl isocyanuric acid and 2.2 g of
nononet hyl di car boxybutyl isocyanurate were dissol ved
in 17.4 g of cycl ohexanone, the tenperature of the
eaction S(),litl on was rai se@to 120C,

Hg.lltehl@ou y i roddp | ushed. Tlere )
| etJO! m&%%ﬁ;d aﬂ\ HEWCRY:

aozyl
S stlrred

dd€¢cheNeto NandGHe r

und nitifog ﬂ/&atn&) here for 19 ho s. e resulting
ubj ected to al s and

h d a i ght"aver ge nol ecul ar wei ght offl 12200 in

terns of %(Sﬁ pol ystyrene. [0133] Gkghe

meanwhil e, it | assuned that the reaction product

obt ai ned in thj Synt hes@#)Exanpl e contains a

compound havi ng the constitutional unit of formula

(64). 52 H R OH2 2 C, .C' ,,C ,CNCIIHN N CH 0
Synth@is-Examplé t2C- _CH 8H2 (64) 0 , (CH2)4000 (CH2)4 N N

[0134? AfteNO 5(pg o% (%/ 84 B‘aﬁyﬁroaﬁ%c‘?’aﬁaraw trade name: TEPIC
manufactured by Nissan Chemical Industries, Ltd.) and 1.2 g of
monocarboxypropyldimethyl isocyanurate were dissolved in 7.0 g of
dimethylformamide, the temperature of the reaction solution was raised to 120°C and
simultaneously nitrogen was flushed to the reaction solution. Thereafter, 0.03 g of
benzyltriethyl ammonium chloride as catalyst was added thereto, and the resulting
mixture was stirred under nitrogen atmosphere for 20 hours to obtain a solution
containing a reaction product of formula (65).

Q  CHs
N
ch""N >=O
N
hY
0 (CH2)s
o
0] O
\ O
|f|CH2 0 lélz gz /“\ N /U\N/CHg
Ho-a\c——N N/ ‘CIH’ ~O7 T(CHy)s )\ /]\
0O |I\I O CHs,
H-C Ho Q O
\H,C\ )k /u\
Cl O ™CHa)a—n~ N—-CH3
OH )\
(0] N~ ~O
(65) C')H3

53



[0134] After 0.50 g of

tris-(2, 3-epoxypropyl)-isocyanurate (trade nane: TEPIC
manuf actured by Ni ssan Chemi cal Industries, Ltd.) and
1.2 g of nonocarboxypropyl di net hyl isocyanurate were
di ssolved in 7.0 g of dinethylformamde, the
tenperature of the reaction solution was raised to

120C_ and si mul t aneously nitrogen was flushed to the
SynthegigdexasmPlecl it i on. Thereafter, 0.03 g of

[0135PERfYT 1.8 $bhitls-@BIBPOIKYPrepYIPiddtyantrate(Rade hates TERIEd
heretgwrgnd t resuLtnldng . m r-édure %%s stlfrred urEJIer thyl
manufacfurgdely Missasrmanicabindyptries, Hd.} 8nd41% o mahacarhgsymethy
dimetﬁfl%@c&ﬁg@ﬁ?tg W&%Cdi?%vé% ﬁﬂﬂ%e ?bf éyvcl)%)@nbﬁé?_tgle%rdr@r&ure of
the reg@j?qu_,sppiign _wagscrg@qctjqz‘s%o%_ angd si,%_@tqﬂqoung ni%og@nbw(a:g%ushed to
the rebétiorrig6lufion. Thevdafter, 012 )gdof BEARyitfiEthyl &inonium chioride as
catalyst was added thereto, and the resulting mixture was stirred under nitrogen
atmosphere for 20 hours to obtain a solution containing a reaction product of formula

(66).

54



(65) 53 ON' CH3 Synthesis Exanple 13 [0135] After
1.8 g of tris-(2,3-epoxypropyl)-isocyanurate (trade
nane: TEPIC manufactured by Ni ssan Chem ca
I ndustries, Ltd.) and 4.0 g of nonocar boxynet hyl
di met hyl isocyanurate were dissolved in 23.8 g of
cycl ohexanone, the tenperature of the reaction
S ﬁolut'on ags rai sed to 120C and sinul taneously
yntResis 14 | ushed to the reaction sol ution.

[0138] et gidf %f?sdi) nbv@lggfrgﬁg f(?r}ah% hbﬁ‘tdﬁ)dECNlmZQBirmlimmbbﬁrréd ®y Asahi
. as. cafal yst, was adde eret o, . ane resul ti

ChibdiGe oi-Bl wiveiobf Ay Staes aleeufr feidlab0wes aaed o pogor

propblé%g%;l*@l ?b(?mirﬁetfhys@ﬂhghia?fmodigmlvém'thowmia. r gaqltzgts@lution, 9.7 g of

roduct of fornul. , U - N .

o anfl 3585 c3loo oMo e ot e, P e

addéd-andNthe-rdsultid3s dlution wadlreacted at 105°C for 24 hours to obtain a resin

compound of formula (67). The resulting resin compound was subjected to GPC

analysis and had a weight average molecular weight of 5600 in terms of standard

polystyrene.
0O
L ,OK/T\O
3 H (67)
_(_L:/_:“CHZ}n O

Synthesis Example 15

[0137] After 6.8 g of tris-(2,3-epoxypropyl)-isocyanurate (trade name: TEPIC
manufactured by Nissan Chemical Industries, Ltd.),12.9 g of 3,7-dihydroxy-2-
naphthalene carboxylic acid and 0.37 g of benzyltriethyl ammonium chloride were
dissolved in 80 g of cyclohexanone, the resulting solution was reacted at 130°C for 24
hours to obtain an oligomer compound solution. The resulting oligomer compound
was subjected to GPC analysis and had a weight average molecular weight of 1400 in
terms of standard polystyrene. In the meanwhile, it is assumed that the oligomer
compound obtained in this Synthesis Example contains triazine trione compound
having substituent of formula (37) and oligomer compound in which triazine trione
rings are linked through linking group of formula (53).

Synthesis Exampie 16

[0138] After 30 g of trifluoroethylmethacrylate, 12.3 g of methacrylic acid and 4.6 g of
2-hydroxypropylmethacrylate were dissolved in 201 g of propylene glycol monomethyl
ether, the temperature of the resulting solution was raised to 60°C, and then 3.3 g of
2,2’-azobis(4-methoxy-2 4-dimethylvaleronitrile) was added thereto while the reaction
solution was kept at 60°C, and the reaction solution was reacted at 60°C for 24 hours.
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OO0 11 CH3 CH 2N NCH3 ~ ON CH3 Synthesis
Exanple 14 [0136] 10 g of cresol novolak resin (trade
nanme: ECN 1299 manufactured by Asahi Chiba Co., Ltd.,
wei ght average nol ecul ar wei ght: 3900) was added to 80
g of propylene glycol nononethyl ether, and dissol ved
therein. To the solution, 9.7 g of 9-anthracene

The réRitg srlart e 28060 uftviedo A BRH SVl R nF 3R hanol
and theeprdoisitaté séﬁ&@témbuﬂwgh dhlieﬁ.daff tdodl)I?tam a copslymerized poéymer
comp{iat 81 BflBrestRy BieBel Ve pehecily dad8ad 35 gre "
hydroaymbpgknethbewldter The gb$ultwhg p6lythercompomndoias sabjdeted to GPC

ey g AP B0 FORA of o b pancer

polystyseves. TEPI C manuf actured by N ssan Chemi cal

Synthﬁg&uﬁwéﬁe 1Ftd.), 12.9 g of 3, 7-di hydroxy 2-

carboxylic acid and 0. 37 of
[0139% cAftet 80 'eufnm:hlamedamylmethanrplatejan@\/érég ofizssol ved in 80

hyd rogyﬁ@ggﬁétﬂgswg %urcrag ﬂé\lt 1nn{§3% of b%&ﬁhé‘@@c&ﬁ%h&ﬁlethyl
etherstbédemmeraturraeofrtheuesmlhgg sbl@onmas:mﬁ&ﬂjthO‘\ﬁbsand then 1.7 g of
2 2'-a2§$i3§tﬁh§erqhé& 54 %l@i@ﬁ%%@&ﬂﬂ %ﬁﬁ&?g?@é@ @fberﬁ@e?the reaction
squtnpmMaastlgepdaneSO‘rG] ariccthesreaation solution wasasaote@ioattﬁﬂfc fon@4 hours.
The ré’éétE)?l"?JluttlcﬁPWBQ %'&9{38 %3%\5}%@ tb's ﬁ'{}le?%s%ﬂ?éﬂeo?' ? eﬁhanol

alns triazine avli ng substl

and thg presipitate sepanatethaubvag (filtél’edc@frtﬁmhf@lﬂ a omplymerlzed polymer

compB[Jh&‘%)'f ﬁfctﬁérb@ﬂﬁlm%%@ﬁﬂ%b deghgard% 1%’[%8:'1 gte. The

resultmfg mlym@r goasmoundwmumeﬁ?nﬁeﬁ% r%naatS@ ang hgd@ erlght

averagﬁtrﬁé‘l%wa'r W t%ff’!"ldoé u@té}n%f of standard polystyrene,
droxypropyl met hacryl ate were dissolved in 201 g of

Synthﬁﬁlﬁp@(@ﬁéeg col nonomethyl ether, the tenperature of
[0140% hﬁpéﬁﬁv'gtdffg@yaavlwt%brvﬁfe ARl 394 bm@@&ms%ﬂﬂmatrﬁacﬁylate
were dissolved in 242 g of propylene glycol monomethyl ether, the temperature of the
resulting solution was raised to 70°C, and then 0.6 g of azobisisobutyronitrile was
added thereto while the reaction solution was kept at 70°C. Then, the reaction
solution was reacted at 70°C for 24 hours to obtain a solution of copolymerized
polymer compound of glycidylmethacrylate and 2-hydroxypropylmethacrylate. The
resulting polymer compound was subjected to GPC analysis and had a weight
average molecular weight of 50000 in terms of standard polystyrene. To 100 g of a
solution containing 20 g of the polymer compound, 10 g of 9-anthracenecarboxylic
acid, 0.3 g of benzyltriethyl ammonium chloride and 41 g of propylene glycol
monomethyl ether were added, the resulting solution was reacted at 130°C for 24
hours to a solution of polymer compound of formula (68).
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2,2' -azobi s(4-met hoxy-2,4-d inethylvaleronitrile) was
added thereto while the reaction solution was kept at
60C, and e reaction ution was reacted at 60C for

24 hours 5 The eact sol uti on was added dropw se
%ol vg[é r and @6 pnol and the
prelam e/epar Mvas filtered off to obtain a

copol pol y C&eqpound of
trifluor et hyI met hacryllate, methacryli
hydroxypr(ppyl nmethacryl@e, K The resuDti
conmpound wasHsubj ect edltol‘bPC anal
wei ght l—% ?&-@H@dﬂi@r—ﬁr‘@ar‘gf" ‘
st andar styrene. Synthddjs Exanpl £
After 30 g richl oroet nmet hacryl at 4.5 g of
2- hydroxypropyl net hacryl ate were di sso ol in 145 g
Example pr opyl ene gl ycol nononethyl ether, the tenperature

[0141?f ;6 9 oé 8?% s%id?@m%oﬂ \%hﬂﬁ&"ﬁ%f 'El‘?ézélfg%rﬁé’r o it obtifited in
Synthiesist Fyamaleei ohBgrofi r@(am;h@wwhvlmlemmmﬁnac@ namge: Cymel 303;
manui%flﬁ{éd)ﬂy I\/ﬁ&'uPé OGS L@B%m?b (5’%%%0[1 gﬂ%lﬁfﬂlﬁﬂﬁ%ﬁlérfé%ulfomc

. lon"was re ed at
acid wergomixed, apditbe @esmm Buxiue was gisisolveddn 2019 gEaropylene glycol

monoﬁ‘?étﬁ?ﬂéthgf aW&t28rg 8f‘é’ﬁh?i @agﬁé 0 oﬁﬁﬂ\ h%ld@ibﬁc' MhkAt the solution

[ 0139]

was f&t@mg ;hf@uglz éldm§6¢ glﬁ%rrma@@ ﬁf)gglygtr}y{ene ﬁévrl]ngaa pore diameter of 0.10
pm, aglrd' tﬁghofﬁéeécﬂ&f ‘ﬁltélL l‘ﬁr a micro fll‘er made of ?ngethylene
roxypropy acry resul t o] 9

hanlcﬂ”rp@f@ndilamefskaﬁ @ﬁm tPcPfQWe@%P'VQPgt'Q'h éghﬁ'@nafor forming
anti- ré‘ﬂ’é& c?'é,ﬁ age nol ecul ar wei ght of 11000 in terns of
ystyrene. Synthesis Exanple 18 [0140]
"mf'Qgr 21 g of glycidyl nethacrylate and 39 g of

[0142@ *FNWBPE%)UH@SWJ&%%@@@% ofHieol r&ﬁ?*hc)&?pbtﬁhc?ét&@ed in
e eratu
synthsid ﬁﬁ%piesi.u?%@go ramahone U RIamIns (188 e Himel 30
manu@acﬁrﬁécfl;)]y pAtRi t@ YL't__m) and bEOIM@SJf pMmﬂlnﬁ-betﬁﬁlenesulfonlc
while.the r ion uti.on was
acid eie bt a0g1tae Form R PG Bas AERetin 2t of Bty aveol
mononﬁétﬁyretaes ahd 28anobéthgblpotayerts bktaih aolutivar dhepothedsolution

was erehfERiSh ADEREerhgadPloowaitviens. aving g Rotp siagpeter of 010

um, atnthen nthevesiutiarbivas ffiteredothf@g rea atigsa fsltemmniadlmdf polyethylene

i B TR S iAo S0P bl B cin

ant| refiedtivergoatingd g of the pol ymer conpound, 10 g of
9]aathracenecarboxyllc acid, 0.3 g of benzyltriethyl
nium chloride and 41 ¢ of propyl ene gl ycol
[0143]nmon®tg1pf asphsionwantainindetig of the okigamen egmpound obtained in

Synth‘@fs E?&%@@BOW %)&Fn&ﬁoxi?@ ?I %aﬁ'm?é) {tHde’Parfb: Cymel 303;
manufactured by Mltsw Cytec Co., Ltd)) an 3 g of pyridinium-p-toluenesulfonic
acid were mixed, and the resulting mixture was dissolved in 20 g of propylene glycol
monomethyl ether and 28 g of ethyl lactate to obtain a solution. Then, the solution
was filtered through a micro filter made of polyethylene having a pore diameter of 0.10
um, and then, the solution was filtered through a micro filter made of polyethylene
having a pore diameter of 0.05 pm, to prepare a composition solution for forming
anti-reflective coating.
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H3 CH3 +c-4. ) n (CGC7 (68) H2 CcO0 2 GO OO0 0 HH

1 HCGCGCH H2GCGC OC OH OH H2 Exanple 1 [0141]

To 10 g of a solution containing 2 g of the oligoner

conmpound obtained in Synthesis Exanple 1, 0.3 g of

hexanet hoxynet hyl nel am ne (trade nane: Cynel 303;

manuf actured by Mtsui Cytec Co., Ltd.) and 0.03 g of
Exan‘%” di ni um p-toluenesul fonic acid were m xed, and the

Itlng m xture was di ssolved in 20 g of propyl ene

[0144)! Yo dD g obasokittibylcortdiringdhd of theypoliymer lkpmpoandaibtained in

Sy g 1 5ot SR A B Tl 7B owceri
1174;poasufdictured &y Mits\) Cylec Bo. drtd.)temelr). 05 igeofquyiridiniam-mas

toluei%%ﬁfﬁbﬁga%@ &\éétilgtf‘m% &rﬁc? Hel e%Eftlngqﬂ&tL% v% éngémé& 23 g of

I afiret'er O
propytenepglycoli nansimiethyil ethefrand 3)1 giaf @th)dﬂaotahedblcmtamxﬁesolutuon

Then Ct%%téd?&lorﬁ%ggwtg?e%[ t{t‘l%uﬁﬂ a e silter Hhade ﬁmoééﬁgjaﬁ’\g lene having a

contal nin oner. conmpound o
pore di@meﬂelsost EQatmI andthed, Ihegsdﬂtlon was filtered through a micro filter

made%ﬁ?cﬁétﬁﬂléﬁﬁﬂ}’w g@% rﬁétb%ofeoﬁgﬂgn)t@aﬂr%bar?ég% camgfosmon

solutlplyifd)rofoﬂhmantt-tefle@m%GDa acid were nixed, and the
Examh %‘.Hltl ng m xture was di ssol ved in 20 g of propyl ene

5§ col nononet hyl ether and 28 g of ethyl lactate to
[0145)bTailf gokaisalution. containingtshg of thaielignmengampoundpkigined in

Syntﬁe'grsoﬂgé\-nﬁee% 4.8 Tg’ %1* t%géniaiﬁ&ﬂﬁﬁetﬁgﬂ gﬁécﬂwrﬁfa d Ioe0s §@ra

pO e ter o e SO utlon WwWas
pyridipjum-pristuenesylignic acid weee mixack ranﬁla‘iﬁe grofrspp¥ieng obies!

monoﬁ?é’th{)lgetﬁep%S d@i‘d@ﬂﬁlhéfeté’io Bbfdin BsoltioP! CARER, the solutlon was
nposi tion solution for formng anti-reflectiv

fllteregda[qqg@ a migredilter mqqﬂqu?olwhxlgng hawing a pera d@meter of 0.10 um,

and tﬁéﬁ‘n:tﬁée EPLWgﬁ g@hé’ﬁltér@@ tmbugﬁ m;huc@@ fReUAEde F pbiyethyléhe having a

pore diametet qafoQQﬁmm,ynormeaai% CPFTPQ&B'OHaﬁ?M'O@nyE forguing anti-reflective
coatinganuf actured by Mtsui Cytec Co., Ltd.) and 0.03 g of

pyri.di ni um p-tol uenesul fonic acid were ni xed, and the
Exa lting m xture was dissolved in 20 g of propyl ene

[0146]! Y640 g ap@@arﬁmbwcoatdiﬁm amg o?%@oﬁﬁomérfwdmb@miicﬂbbtaﬁﬁed in
obt
R I T e
pyridiniuhe-patioratiesulforic dckdDwere mixed, and 56.7 g of propylene glycol
monomethyl ether was added thereto to obtain a solution. Then, the solution was
filttered through a micro filter made of polyethylene having a pore diameter of 0.10 pum,
and then, the solution was filtered through a micro filter made of polyethylene having a
pore diameter of 0.05 um, to prepare a composition solution for forming anti-reflective
coating.
Example 7
[0147] To 6 g of a solution containing 1.2 g of the reaction product obtained in
Synthesis Example 8, 0.3 g of hexamethoxymethylmelamine and 0.03 g of p-
toluenesulfonic acid were mixed, and 23.7 g of ethyl lactate was added thereto.
Then, the solution was filtered through a micro filter made of polyethylene having a
pore diameter of 0.10 um, and then, the solution was filtered through a micro filter
made of polyethylene having a pore diameter of 0.05 um, to prepare a composition
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pm and then, the solution was filtered through a
mcro filter made of pol yethylene having a pore
dianeter of 0.05 m to prepare a conposition solution
for formng anti-reflective coating. 57 Exanple 4
[0144] To 10 g of a solution containing 2 g of the

pol ynmer conpound obtained in Synthesis Exanple 4, 0.5

. f fet th t hyl gl I il (trad :
solutifoerebrming SnteralechumEeatidi o by M {sur Oyt ec. Co.
Exan@éggt@ng 0.05 g of pyridi _ni um p- t ol uenesu! fonic aci d
(0148} 55 lAry it B APeNe e etk AGRUATEy fo 6 ik Saaten Coptgfhing 1.2
g of tlg% ll‘b’a%qtigﬁcﬁrégﬁ?t_tﬁtéhbgiirﬁl Syntidsis Eﬁ_é\r-nple'g‘@ﬁ 18h@3 g of f

ut i iltere rou mcro filter, made o
hexamaiNAsyMAtAAR e e 003 00hp daieaesulonis Sediera ged, and
23.7 ¢ l@g Bthy}l mtaelﬁé l@@dd&ﬁﬁwe‘réﬂot. ermgent thepslition Wa@][fmgféd theough a

. e 0 0 ne .having a pore dia er. o )
microyTeg naare o BOKGIERR NG 3 pors Risineter of Dy i ATy Snd Théh, the
solutientway fiifered throagh amiong filtéx maplecof pdytiyibng hiakihgoa pbrea
ctam i3t 8 B A" At & cBefloshith HULBOIR 1GHRE AN ronccive
coatinget r anet hoxymet hyl gl ycol uril and 0.05 g of
Exanﬁ)f%'ﬂgl ni um p-tol uenesul fonic acid were m xed, and 56.7

propyl ene glycol nononethyl ether was added
[0149]h&o 40y bHa sbtudion contaihingi2g of Tieealigarher sarnpoundh obtained in

Syl ELEROILTE58 Pttt Bin BB ol teliifhe Eyme
1170;3niauuiacturedsbnyIt$td Gyde¢ Bogugd.)a0:850g of pyridieiumradelushesulfonic
acic, B 5 kR MU ohorhh ) MBS Py Moo 12 o
cyclobexananef Werst added tooehtainga selusiopl e Toen othesiolutiom wag figered
vy i e F AR BB o P pGRITRERAGFSK 0 um, ang
then, the salion e Bieisd typysbia midre fitamadesf@aiiethylene having a
por JEF1é oTDB I (3585 £5byRlen I 7] e

coatinthereto to obtain a solution. Then, the solution was
Exan{?léﬁﬁred through a micro filter made of polyethyl ene

aving a pore djaneter of 0.10 pm  and then, the, | .
[0150301T gﬂi%@oﬁas*;ofut'nonem@@amws&g 1of $herpligaimer ¢orapoupd obtained in
SyntHeRlY EkambRNE5 N ig\ef tatraBQfoRydietifh ighicoP liriltd@dearhg: Cymel
170 ghanutectired BV SSaHES GO 8 d o of bdilethgxymetiymelamine
(tradeS RAMet CYNFe 3038t ramtifdotdred 19 Mitggi CpeetConLr. R@U05 g of
pyridigmn?-lprjt% uelnrgasulfonic acid, 16 g of propylene glycol monomethyl ether, 49 g of
ethyl lactate and 8 g of cyclohexanone were added to obtain a solution. Then, the
solution was filtered through a micro filter made of polyethylene having a pore
diameter of 0.10 um, and then, the solution was filtered through a micro filter made of
polyethylene having a pore diameter of 0.05 um, to prepare a composition solution for
forming anti-reflective coating.

Example 15

[0151] To 10 g of a solution containing 2 g of the oligomer compound obtained in
Synthesis Example 15, 0.3 g of tetrabutoxymethyl glycol uril (trade name: Cymel
1170; manufactured by Mitsui Cytec Co., Ltd.), 0.2 g of hexamethoxymethylmelamine
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Synt hesis Exanple 8, 0.3 g of

hexanet hoxynet hyl nel am ne and 0.03 g of p-

tol uenesul fonic acid were m xed, and 23.7 g of ethyl
| actate was added thereto. Then, the solution was
filtered through a mcro filter nmade of polyethyl ene
having a pore dianeter of 0.10 gm and then, the

solutign was filtered th .a n filt d f
(radepoATibt Sy man SORBTARYIACt AR DY AR e e O, g EBG of
pyridiRiUPRALDB R NESIHeSC bRl 18% §féﬂ)><r‘¢biy@hefglyccfl @iidRdiBethyl ether, 49 g of

a

anti-ref]| ect t . I 8 to.12 48

ethy! Biate e, 6! CHEORBRAS TR NETS ARE ki 8 soLfioR! o Then. the
soluti@rg tS@_sUﬁliéP_éd ﬂgﬁhgﬂ@ mécrd fiter ade df pelyetindén® hapingdupbre
diam%gkgmﬁgdwngm %:@‘ﬁ%@@h g&c’%?fg%?ﬁc} ﬂ1r089ﬁ aqn%fro filter made of
polyethyiéle RaARY ol purediambteru 0c08wre to prapdre akomgpsition solution for
; et hm._ Iﬁcttat eqq\g?s added thereto. Then, the solution
orming aNgreYeG Vg OR/"88gh a nicro filter made of
Exanﬁfrl]éyet PKI ene hav! ng a po;le di améte{] of ﬂ 10 gm and

n, e, so| utl . t t ' . .
o183 0 30 9t 36k tpbipatiigina et RL e el won o i pbtaingd in
Syntr%siﬁl_ixamplet ps,m.felrgemfeteﬂabummiethyb glysol urili(tradéavame: Cymel
1170;1r8raénu%%n§gtg b&ﬂﬁp%ﬁ %%Ye g:loﬁﬂ.ﬂé.')gg.g ﬁ%ﬁl&if]ﬁﬁé&é@%ﬁemﬁonic
acid, d4rpofipropylenei gheobl inmonoByethieather, B3agpf ethyblactaté agdd g of

etra , : i
cycloh§asforat e BRIRLlp BHTs syt TRES, R ERlioH Gog figred
through apwicro ifihéllumanletoilptmmdelsylem@h'avingaa:por,e diamegterfof 0.10 pm, and
[o n . f .

then, P B 868 ikl fiftre TRAIBHEh Rinici Aibr.made b BoyEfllgne having a
pore diahaster of .05yt oto. prépare a chmpositioni soiuticnsfof forming anti-reflective
Coatiﬁp%rough a mcro filter made of pol yet hyl ene having a

ore dianeter of 0. 10 gm and then, the solution was
Exanfplé 1éred through a micro filter nade of pol yethyl ene

ay ' . afn 0. . . ,
0154121438 ot BORRBATRylz O F OBl o Pt dovane i
Synthesia Examplet.6 qiaf terabutoxyeetityl glysel wrildrdeiname: Cymel

_ g . . .
1705 TGt SRS e 9B St 20 o
propyigneglycakmpnpmetind ethared? gafethyliactate «ﬁ%&fga%{]%&a‘%none
were gldﬁébl o Qb%aﬁﬁ Q]Q)Iutidff. d-Pherf) tHe SoltioR wersdifered through a micro filter

a
oxynmethyl nelarn 1 ne trade : I
4 ( 0101 C\a/rq%ftn%?gﬁ%ﬁolution was

madengfRalyethyieag hayving apere digneeteraf 0.10iHm) &

flltereg?/tglltc%qdﬂ n% m@n%otﬁﬁiye:#%&félbf ﬁﬂgﬁth?@né,h% a Pg{:ét)g?gy%ﬁggg 0.05 pm,

to prepase acSMpRian owtion fer st aesiedive SO0t on.

Exampeng the solution was filtered through a micro

[01 54f]I I'|'E>e1r0 énca)? S s%‘ut%%l élo%ttarlllmn%rbeg ho?\{rl\en gli&orﬁgrr gompound obtained in
Synthesis Example 15, 0.5 g of tetrabutoxymethyl glycol uril (trade name: Cymel
1170; manufactured by Mitsui Cytec Co., Ltd.), 0.09 g of dinonylnaphthalene sulfonate,
12 g of propylene glycol monomethyl ether, 37 g of ethyl lactate and 4 g of
cyclohexanone were added to obtain a solution. Then, the solution was filtered
through a micro filter made of polyethylene having a pore diameter of 0.10 pm, and
then, the solution was filtered through a micro filter made of polyethylene having a
pore diameter of 0.05 um, to prepare a composition solution for forming anti-reflective
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di aneter of 0. 10 gm and then, the solution was
filtered through a mcro filter nmade of polyethyl ene
having a pore dianmeter of 0.05 um to prepare a
conposition solution for formng anti-reflective
coating. Exanple 15 [0151] To 10 g of a solution
containing 2 g of the oligonmer conpound obtained in
. Synt hesi s Exanple 15, 0.3 g of tetrabutoxymnethyl
coatiNg.ycol uril (trade name: Cymel 1170; manufactured by

Examjidé $8i Cytec Co., Ltd.), 0.2 g of

[01 Sﬁaﬁ%@t ho€< %SEWXNACPQ%W"E&Z%% o Ireao Lglogngr cqgn%g.ubj gl?tained in
Synthe;rs Exarnple 15,1200 lgeofeewbtﬁmoxymemyﬁglyl:ﬁl @il¢fragde eRMe: Cymel

1170 3R M 0L o 05t Qv UAE anSsutonic
acid, (mmtng of the palpiner c?mpwad fobtdired th Shinthegis Eo(a(“jmplems 10 gf of

t
propylgne Gle T HenGhetR sl o€ R e YL @i 2 o WRloBushone
were a_ddeat twobtdin arsofida. ofThepptheetdiyticmwab ditteregl thrgugtea micro filter
mace B Bhe e e eFFa S0 T BTEARL oA e sopian wes
filtered ahfongb 2 miaro fitegmaidezof polyethylene hatnngra porexigmetter dfé).05 pm,

to prefa}@ 3 BmEAIAN A 61 Rlr6ining anBlrBfBSRCodARP © 1>

oxyne hyI ycol “uri ¢FRGE nane:
Examoimﬂﬂ) 1170; manuf act ur ed by M t sui Q/tec Co., Ltd.),

[01568 To ng]oﬂoé{ Fbl‘&h h 4Bh A %@8{‘{] &Ig‘z}g‘l g?n%cé'q‘pﬁ@o&fained in
Synth|ea@t E\xamplemfﬁ 0gp gfof tety@btﬁhmethybgkmeolejrﬂdtuade nemsh tCyimel
1170; %éﬁuf‘é#ﬁ.\‘?%ﬁe bﬁm b&f‘e y étlh&’p‘ 0'85 ﬁ; f'ﬁrﬁifd?rﬁumtﬁ“‘t&lieﬁeéhlfomc

ene
acid, anﬁraapfememolwnengomnpuaﬁ@btalmm Swethgalslﬁxamplwa‘g , 10 g of

propyLééJ\?itﬁ &6} rﬁ@ﬁ&HQﬂlyﬁeme? r’o‘b ok Eg{ I m&e%{nd@ E%ﬁ’c%ioﬁ@ﬁanone

pore dianmet
were added Pb@m a3 splutionn ﬂ Bpnf tb\erﬁqi'gtlcahwas fﬂﬁﬂeéicﬂwrwh a micro filter

made’ I)Rﬂhﬂgﬁéﬁabﬁgg Rb@tﬁﬁﬂne@r Jfd. %og! ?n?ﬁl‘h@h' #i& solution was

al ni oner comnp tal

flltereéﬁmqwebl%mwa%ﬂeen”@se @ P9 ﬂa;wlem%hawns PO m¢;¢r 'of 0.05 pm,
to preE/gVéQ'coPdesn(dnfﬁﬂ@tld]ﬁf& for%ﬁﬁ%'antn%ﬂ@etn)%ﬁ‘tiﬂ?t ured by

%*I tec g of 5-sulfosalicylic
Examp 12 g of propyl ene glycol nononethyl ether, 37 g

[0157Pf T&10Y of @%Iafl@n abftathifg 2fg @wmewi@mmr&mﬁwrﬁi asteirféd in
SyntheRisdotmeleris D piat s ﬁ&wwﬁ%&i)ﬁ%@%n@aﬁ%e@'@ﬁ%%e'
TEPI(Dmamﬁa@t[Imdeby Nissan GRemival lmtlhstdw Ltd. h@% loﬂbrdp‘yle!mglycol
monoH'gt\;h)ﬁIr ?d ! hr(ghlg gﬁfgﬁl%@é 'Q y@g mnon}eghgﬂggﬁget h?/?te were added
to obtamseiutuonn Fhéentthersolutionfwagifiteredrthioughf a enitriovitter made of
polyet?\?/ﬁetnler\%ving a pore diameter of 0.10 um, and then, the solution was filtered
through a micro filter made of polyethylene having a pore diameter of 0.05 um, to
prepare a composition solution for forming anti-reflective coating.

Comparative Example 1

[0158] To 10 g of a solution containing 2 g of the polymer compound obtained in
Synthesis Example 5, 0.5 g of tetramethoxymethyl glycol uril (trade name: Powderlink
1174; manufactured by Mitsui Cytec Co., Ltd.) and 0.03 g of p-toluenesulfonic acid
were mixed. The resulting solution was dissolved in 37.3 g of propylene glycol
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Exanple 18 [0164] To 10 g of a solution containing 2 g
of the oligonmer conpound obtained in Synthesis
Exanple 15, 0.5 g of tetra b utoxymethyl glycol uri
(trade nane: Cynel 1170; manufactured by Mtsui Cytec
Co., Ltd.), 0.09 g of dinonyinaphthal ene sul fonate,

12 g of propyl ene gl ycol nnnonethyl ether, 37 g of

oo G5B 3 1 oo O R A Sl v
soluttdﬁfwug!ﬁltére{afl mf@.ldh'oh Tmigrd”rﬁfé? mgd@ef N@beﬂirs]/m l:imumglg pore

. ore | er o . .an Len, t
diampldriat O30 P GIGHEN e S wes BER RS A HiGRGHE made of
polydtayleng r@vmyaa @loddta dlﬂhﬁfér og 0.050m Rw) prtapawfiaepamposltlgg solution for

solution for formng anti-re t
form'é‘gzr:%pqqhiff'lecg‘f(% Wdg | 0155] To %O g of a sglcult an
Comparﬁtﬂerﬁ)@nﬂegz of the oli gorrer conpound obt ai ned in
[01 5@ ;,’Itggf&' g ﬁ({fqﬁwe&qs{gw‘g\mgcg ftﬁ%ﬁé;@?gh%?b%rgge%s Example
14, O\G3 gadf t@xamthhxymethylmc?lamlr%agd 6f05 g of p-toluenesulfonic amd
r ni - ' f. t
mon G WA Bl R scagivel ol 0 o gy o
lactate, df.13 grafpropyleng ighyool monoomathylyathet ared 2.630g of oyclebhéxanone to
) t d

obtaiy G B T the ¥SUEPE WA HHEred BrBudl STficho fifch ae of
polyethylenefhiavirg a pmmidlamnetpo bf/@110yranandh tham theasplatien was filtered
throuTRIiED fer dndfe Bt pOREUVEAR navifo e bRiindRP of 0,05 um. to
prepare/a sgmpasiion sﬁlmm for famiog wtlwfle@tweMIage a

[ ution for formng anti-reflective
Com@QF%{% é*@%%o‘} 20 [0156] To 10 g of a solution

[016@bricai Glgl'Qj azsqjutwn cortaining recef themodymer epnaeuad optained in

t p-
Synt%ﬁ 'Eﬁémlgﬁggi dg%’fheQan% %%ﬂéﬁ‘@m@ﬁﬁﬁﬂéﬁ of p by
toluenpsgmm@,apgb g qﬁpaogylemp glycegl wpnomethyl ether and 19.4°g of
prop@)é"rb?e dl'Widhdrﬁéﬂ’\?f@t‘f’lél' E\@é‘ﬂat?e wafe Qdd@d i@oﬁtaﬁﬁ atsbﬁmon Then,

r compound 0bf ai ned Syni hesi s Exanpl e
the sgltmon w%ﬁwr@ﬁéhww MHeredHer madeewrmlyet% e@Ed?aVémgﬁmore
dlamb?éiicfft(ﬁ @E% ?argint‘htancﬁ'@ SEHFRBS fllté%oeth?&?g?ﬂahﬁicﬂbﬁlt’érrmwe of

utio he solution was filtered throu

polyethylepethaving a peseidiasnetsh pf RORHBAO PIEPAIR,A &OBIPPé't%n solution for

formi‘i'\baémL@fle@flvé)céQtlri@ and then, the solution was
filtered through a mcro filter made of pol yet hyl ene

having a pore diameter of 0.05 m to prepare a
Diss6lotion Jebt S sloént fop Phbtoresist mi ng anti -refl ective

1603 BB o S 35 bt Suflsflond &8 Boraped
Exar@letsmeﬁi 21 Endrmimpéﬁulvé Bxaghpiés 1to 3 were coated on silicon wafers by
meartls”o a pinnerpoﬁg d) sdlcoonc\)(/amn s Z\?\}e(?e faé%eat%B'%C for 1 minute on
a hot plate to form anti-reflective coatings (film thickness 0.10 pm). The anti-
reflective coatings were dipped in a solvent used for resists, for example ethyl lactate
and propylene glycol monomethyl ether and as a result it was confirmed that the
resulting coatings were insoluble in these solvents.

Test of Intermixing with Photoresist

[0162] The composition solutions for forming anti-reflective coating obtained in
Examples 1 to 6, 13 to 21 and Comparative Examples 1 and 3 were coated on silicon
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TEPI C manuf actured by N ssan Chemi cal Industries,
Ltd.), 39 g of propylene glycol nononethyl ether and
47 g of propyl ene glycol nononethyl ether acetate were
added to obtain a solution. Then, the sol ution was
filtered through a mcro filter made of polyethylene
having a pore dianeter of 0.10 m and then, the
solution was filtered through.,a mcro fl|t%r made O

wafers byyeeans eha spiiReRg bhe spated; slirancwaters wene hgated 3t $sec for 1

mmut@rd?Pé‘h%t Pla?é’f@fb?ﬂntérﬂpre?@cﬂﬁé @Bafl rﬁg’s (ffi%rfhleﬁness 0.10 pngﬁ On
-reflective coatin

each ?Bt"_[@f'?ft'dﬁ coalipg masoqpag%ﬁ@aﬁ%wsf%a@ %Ya"gﬁ[@ B'&?{?Fﬁeﬁ‘s solution
(man@f@ﬁﬁﬁ’é@@ @i:aev@bmﬁanﬁxmdmrﬁeﬂwnm eetB.) bY.rhegn®bf a spinner.

The opSIRT SIS ATE Bl ARl bR W 15 s

of theQrlestsDtd I@mepmldx esuIR M&(PE’E)’Waﬁpéﬁdrméﬂ atné¢s5w f@rn‘g5

min83) Ko Bev e P SHprebists e B by BAA 1 Sl hectve

coatirggt wag nﬂeasuked an@ |t Wwoonﬂrh&ad that noiimtermixing otdwarextibetween

v i B L K e P

solutivas pfepdred GﬁEt(hmtegﬂﬂ to 6j ¢3 to il laner Comparative Examples 1 and 3

ol yet hyl.ene having a pore dianeter of 0.05 ~tm to
and "'E? Bﬁgﬁoégsdsgsﬁf)@sl tion solution for formng

[01633nSimilaafy, enteach antiateflegtiveCcoatingaffilm ¢hiekaesd @.23 (ro)liemed from

the cq;ﬁpé? H(gra% Wﬁg@%k&@ﬁ@ r@éﬁ}g éﬂe@ﬁ\ﬁg cga@'gg BB@ﬁibsfanxamples 7 to

9 andr@amatdtmeyﬁvearhpllerEaWamooatedwa commerg:laily avallable photoresist

soui GG St CRERRAICH LU D il BT 10) by
meanlsa;ftammnnér Jmeg:aa‘teqbwaﬁ@ﬂsmegigated atrﬁﬁ%ﬁnﬁmmy mnelutnenn a hot

plate.T ﬂﬁgr %)?Pe&sug% oflif@n@\%af’sg@ tﬁ{p@s[]hegg/%?é)g ?\W/Ias

perfomaelde ab90°® fory L6 pinutes h%fterr@valqm@thﬁ ah@ﬁoeeSI%tﬁ, the flm
thlckr{e'sg‘ of ?ﬁé’ F[’uh %ﬂeééﬂlﬁ c%%ltlHPé W%Vﬁéaéur'ebeérﬁﬂlt V\Fd%rdbﬂﬂlhnéd that no

| ene havin

lntern@;x@geqqgurr@d ketosenithe ant; reﬁe@ygrc@a&ngg ,ggggp&? frem anti-reflective

coatu@éb’lﬁh@ﬁ’s eFHerQ& i Eﬂaﬁl \ds 7 & b%‘h‘d‘ @8mpardtivedExample 2 and the
arat | arrpe 0160] To 10 g of a solution

PhOtOEQﬁSfdﬁheﬁg 2 g of the polynmer conpound obtained in
Testﬁyfﬁgﬂﬁél'ls r%ﬁ?é’t@ te 18, 0.3 9 Of
ex

met hoxynet hyl nel anj ne, 0. 0 - . . .
[0164]oThe esmasiiancsalutions o7 f@myna@n rrsh?&é'ﬁecwwabtamed in
ExamPOmes ay |13Q6 b farﬂf‘@oﬂn%aﬂatﬁ/eoExamb@@ﬂ 8AE 3okeeadoated on silicon

mononet hy et her acejl_gte wer dded 0 _obtai.n o
wafers qyneaRs of agRinnarn e I'es copt e %rér“ﬁethﬁag%ﬁt g05°C for 1
mmut@d‘ﬁ a hfot bIaQé tchﬂﬁﬁh Qﬁtu-mﬂecﬁwxcbamgmemmrtlguoknm 0.06 um). On

sol utl aon
each pnfiveedhveraiian. 1TAckve e @ spgcieiRatibh Rietfnt g0 ata
wavelehgth ef 24P arrewdieameasareal with @spettrostapipetipaometer.  The results
of the mngsaretrrlmé)nr} asrg Iswow%nm Tables 2 and 5.
[0165] The composition solutions for forming anti-reflective coating obtained in
Examples 5 and 6 were coated on silicon wafers by means of a spinner. The coated
silicon wafers were heated at 205°C for 1 minute on a hot plate to form anti-reflective
coatings (film thickness 0.06 um).  On each anti-reflective coating, refractive index

(n) and attenuation coefficient (k) at a wavelength of 157 nm were measured with a
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formng anti-reflective coating. Dissolution Test in
Sol vent for Photoresist [0161] The conposition
solutions for formng anti-reflective coating obtained
in Exanples 1 to 21 and Conparative Exanples 1 to 3
were coated on silicon wafers by neans of a spinner.
The coated silicon wafers were heated at 2050C for 1

m nute o a hot plate to far ti-reflectiy
specttesaapislipsomelarmaniactiied bo). A& Hoolam Cay YOV-VASE VU-302).
The reslilt€6f theemeashirentisnt e 8heiRRR dable & sol vent used for

l.e eth actate _and p

[0168); 11 CiropRRIa PO for {AaNag it Tedapive GodlRg Obtained in
Exanfjs18é 'Zrtrmdz én{i@bo{ﬂmraTﬁ\fefEk?ﬂant ZoRkré !@@été&ﬁ?rﬁsiﬂiﬁé@ Watére by

I n ese sol vents. S, O erm xi ng w .
means ot SRENEE [ﬁﬁsﬁ?atﬁ’ﬁ é"@&ﬁﬁ@?ﬁfﬁ \iRreaRa1e G 20B56 for 1 minute on
a hoiff?t@i tg%ﬁllgfaintirr@fléaﬁiei oﬁatiﬁgat(filﬁgtm&égﬁbﬁ ;eobg Ium)Egagml é4ch anti-

. 1O . 0 an araLl ve a S Wwer
reflectiyh ot 5T ReRYn PR (B 8P anp dripiceaTeny R ALF Wi Bngth of
193 mmaverd mézhéurﬁd wiﬂfalspem?:opﬁaelﬁﬂscanetfszd heresults of the

m nut e. on of . te to formanti-reflectiv ti
meagureingnt ﬂf‘%%ﬁ%‘gg lrgj_l'%erﬁ._ On each anti-refl eit ic\c;z(::1 e
Meastwemienyof\Bsy EtenimgiRate conmerci al Iy avail abl e
16758 SRS Koo SFISHVBB A B BBk Y obtained i
Exanggesndo.21 ik ComgiarativeaEramplesr ich2 atere caatetP@Csilioon wafers by

' aAf ISt S.
mearf8 0t SyfRep. e Bk il SiaBARRBH, farel ot BRI inute on
a hotpiate tbdorm abti-reflective. costings. déhen ogryredching rate on each anti-
reflec%?tc%%ﬁﬁ{; %{s melSufed Wi ﬁl@%?&%?n E§4bz'?na%ufagtured by Nippon

anti-rerrective coatlngs was measured and | was
ScientificfGo.rbtil. uinder the ¢condition in which {duwes disedtascdiy etelning gas.

it . . ¢ . \ _

(016858, S0 ABRAlon! acHRE 90 10 B RACHlT B Sripey
Compamhana tradetnangs: RART H0 manafrctaedhy Sumitemxehpmieal Co., Ltd.)
vas e or oA oI ol sy | ) ) Bl o on eac
photarpsisbwas aneasined with Bifnaystem 7 bmanutaiuresk by BinpargScientific
Co., @tefj ufégs.f {HeddnéRidrPRWINEh T FhB8&Rel hstr) Mg §ak0 The dry

.an nparative Exanple 2 was coated a commercially
etching gate theandi-taflestive caafingsi ipiE@mples ddedh dd tgy21 and
Compaiiatil e Bxafies & And® waslddinpark aith thafBn tﬁé\ﬁﬁé@reﬂ}zt (trade

e

means of a spinner. The cogted wafers were ed at
nameGR/T1GH manTRERESORY STRIEY CAraay- ahe resulo ot e easurement
are shBﬁP riﬁﬂbble%tz Qre)dé: i5]9htﬁhf@?bt@ﬁ?@%ti}fbtrbmb?rﬁﬂ{abpﬂ% ?oatings in
rfarme or.1.5 mn . er devel.gpjn
Exariigs Brigdiaid Comparnive Examblé-2 s sompaed witPirad oh the
photct8sist (tRidecsameePARTH b?mmtmsw sdmaadmdt Chmﬁctarll Co., Ltd.
i,nter et ween e

The rgtits pEfesupAsweRRtATE SNBED AT BBR ORI i - ref I et i ve
Simuftishi afahée Firgt Mamimupi FilaY Fhickmessxanpl es 7 to 9 and

[0169?o %grfﬁtsf r\rlm?nir‘r%)fl"rj}wnﬁlln1e th%ck%%%star}\% the reflection rate in case where an anti-
reflective coating was used in the first minimum film thickness were determined by
simulation calculation with the refractive index (n) and the attenuation coefficient (k) at
a wavelength of 248 nm of the anti-reflective coatings for lithography prepared from
the composition solutions for forming anti-reflective coating obtained in Examples 1 to

4, 13 to 21 and Comparative Examples 1 and 3. In this case, for the simulation
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photoresi st |layers. Test on Optical Paraneter [0164]
The conposition solutions for formng anti-reflective
coating obtained in Exanples | to 4, 13 to 21 and
Conparative Exanples 1 and 3 were coated on silicon
waf ers by nmeans of a spinner. The coated silicon
wafers were heated at 205C for 1 mnute on a hot

te to formanti-ref tive coatings ' t-h
PROTREE penuisriisily BINLE TEenidofs hEdRas bed e UGS are
showh it FxbleB )2 andl5at t enuation coefficient (k) at a

wavel ength of 248 nm were neasured with a
spectroscopic ellipsoneter. The results of the
nmeasurenent are shown in Tables 2 and 5. [0165] The
conposition solutions for formng anti-reflective
coating obtained in Exanples 5 and 6 were coated on
silicon wafers by nmeans of a spinner. The coated
silicon wafers were heated at 205C for 1 minute on a
hot plate to formanti-reflective coatings (film
thickness 0.06 n). On each anti-reflective coating,
refractive index (n) and attenuation coefficient (k)
at a wavel ength of 157 nm were neasured with a 63
spectroscopic ellipsoneter (manufactured by J. A
Wbol | am Co., VUWV-VASE VU-302). The results of the
nmeasurenent are shown in Table 3. [0166] The
conposition solutions for formng anti-reflective
coating obtained in Exanples 7 to 12 and Conparative
Exanple 2 were coated on silicon wafers by neans of a
spinner. The coated silicon wafers were heated at
2050C for 1 mnute on a hot plate to form
anti-reflective coatings (filmthickness 0.09 4m. On
each anti- reflective coating, refractive index (n)
and attenuation coefficient (k) at a wavel ength of
193 nmwere neasured with a spectroscopic

el lipsometer. The results of the neasurenent are
shown in Table 4. Measurenent of Dry Etching Rate
[0167] The conposition solutions for form ng
anti-reflective coating obtained in Exanples 1 to 21
and Conparative Exanples 1 to 3 were coated on silicon
waf ers by neans of a spinner. The coated silicon

waf ers were baked at 2050C for 1 minute on a hot
plate to formanti-reflective coatings. Then, dry
etching rate on each anti reflective coating was
measured with R E system ES401 manufactured by N ppon
Scientific Co., Ltd. under the condition in which CF
was used as dry etching gas. [0168] Simlarly, a
phot oresi st solution (trade nanme: UV113 manuf act ured
by Shipley Conpany and trade nanme: PAR71 O

manuf actured by Sumitono Chem cal Co., Ltd.) was
coated on silicon wafers by nmeans of a spinner. Then,
dry etching rate on each
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phot oresi st was neasured with R E system ES401
manuf actured by Ni ppon Scientific Co., Ltd. under the
condition in which CF was used as dry etching gas. The
dry etching rate on the anti-reflective coatings in
Exan'pl es | to 4, 13 to 21 and Conparative Exanples 1
and was conpared with that on the photoresist (trade
me: W113) manufactured by Shipley Conpany. The
Table%sults of the measurenent are shown in Tables 2 and
5. The dry etching rate on the anti-reflective
coatings.in,. les 5 to . 12. and ratjv e
2 sas RolBANARPRHETom, FiEsr oo dPBRedbhy e e
name: PAEx10) owseffitiant urfilch yckBess t orade Cheni catioCo. ,
Lt d. Thﬁ])resultgg }of t he rrezﬁﬂerrent ggs shown in
DT Ees S dllu 4.
Example ¢kné¢80 [ 0169] 080 first ndhi num f4 Orh t hi ckrleds and
Exam@ibegr efIgetion rgisg in caseﬁ\pere an.gnti- refy gctive

was used in the fir m ni mum fil mthickness
Example 8 d&(78 ni ned 894 si mul ati9h cal cuf Gtli on wi tTh3t he

actique i ndex and thegpttenuat hgn coef f4i gi ent
Exam"Pﬁ%E t‘ 8\11 wavel e%g%t% of 248 Aﬁ% of thebgntl -refl gct ive
Compafatlve]gs for l'i thography prepared from the

osktieon sol upimens for f ng a reflectyye
Exam ?é;?l ng 4o tai nedb|4(r?nExarrpI egggln Lle:% to 21 %nd

(‘nnnaratlvp anrml es 1 and 3 1In thu s case,for the
*'Sed b r?gtéﬁr fatdNHdiohitaRd 10 hétobbdist
Seélﬂed?ﬁ%agi})ogl{éeagél vva}siﬁuse tﬁe resul té are shown in
Tables 2 and 5. 65 Table 2 Refracti ve Attenuati onFirst
Tabled nNi munRef | ection Sel ection index coefficient film
thickness rate ratio (n)(k)(nm (% Exanple

vnnr'nl e-21-8005241<-0-11

Exampl pef ReRAbCARND. 5A&éﬁu£hohl 3 @mhmg%tesgaesm{i<

Conparativ
index (n) coeffncnent (k) _ ratio to photoresist
Example5 1.75 0.36 2.47
Example 6 1.61 0.41 2.08

Table 4
Refractive  Attenuation Dry etching rate selection
index (n) coefficient (k) ratio to photoresist
Example 7 2.03 0.44 1.85
Example 8 1.95 0.59 1.60
Example 9 2.03 0.48 2.04
Example 10 1.97 0.29 1.85
Example 11 1.96 0.28 2.08
Example 12 1.99 0.27 2.45
Comparative
Example 2 1.60 0.47 0.88
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1.480.47590.21.3 Exanple 1 * "Section ratio" means dry
etching rate selection ratio to photoresist. Table 3
Refractive Attenuation Dry etching rate sel ection
i ndex (n)coefficient (k)ratio to ghotoresist Exanple
51. 750. 362. 47 Exanpl e 61.610.412.08 Table 4 Refractive
Attenuation Dry etching rate sel ection index
(n)coefficient (k)ratio to ghotoresist Exanple
72.030. 441. 85 Exanpl e 81.950.591. 60 Exanpl e

TableP2. 030. 482. 04 Exanpl e 101. 970. 291. 85 Exanpl e
111. 960. 282. 08 Exanpl e 121.990. 272. 45 Conparati ve

At t sphat iMrftlrémtfhuEm Re&t mdtimam (SRbﬂeo;.ti(m;) Beltetion
coeffici Il m_thi.ckness eratio (n n 9% .
Exanpl e Tllexss o BodoiEdt 4f"r€>‘<§JHﬂf’besf41 .6138“"2/?91.4

Exanpl e 151n)840. 613R) <11. 4 (nm) (%)

Example 13  1.82 0.59 39 <1 1.4
Example 14  1.82 0.61 38 <1 1.4
Example 15 1.84 0.61 38 <1 1.4
Example 16 1.77 0.45 : 44 <1 1.6
Example 17  1.80 0.58 40 <1 1.4
Example 18 1.81 0.57 40 <1 1.4
Example 19  1.79 0.59 42 <1 1.4
Example 20 1.79 0.57 42 <1 1.4
Example 21 1.82 0.59 39 <1 1.5
Comparative

Example 3 1.50 0.48 57 <1 1.3

* “Section ratio” means dry etching rate selection ratio to photoresist.

[0170] From the above-mentioned results, it is understood that the anti-reflective
coatings prepared from the composition for forming anti-reflective coating according to
the present invention have a satisfactorily effective refractive index and attenuation
coefficient for a light of a wavelength of 248 nm (Examples 1 to 4 and 13 to 21), a
wavelength of 157 nm (Examples 5 and 6), and a wavelength of 193 nm (Examples 7
to 12).

[0171] In addition, it is understood that they have a high selection ratio of dry etching
rate to photoresist (Examples 1 to 21). Further, it is understood that they exerts a
high protection effect against light reflection compared with the prior anti-reflective
coating, and that they can be used in thinner film (Comparison between Examples 1
to 4 and Comparative Example 1, and between Examples 13 to 21 and Comparative
Example 3). Consequently, it is concluded that the composition according to the
present invention makes possible to reduce the time required for removal of anti-
reflective coatings by dry etching, therefore it can prevent adverse phenomenon that
film thickness of photoresist would be reduced with the removal of anti-reflective
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Exanpl e 161. 770. 4544 <11.6 Exanple 171.800.5840 <11.4
Exanpl e 181. 810. 5740 <11.4 Exanple 191.790.5942 <11.4
Exanpl e 201. 790. 5742 <11.4 Exanple 211.820.5939 <11.5
Conparative 1.500.4857 <11.3 Exanple 3 * "Section
rati o" neans dry etching rate selection ratio to
photoresist [0170] Fromthe above-nentioned results,

IS unqerstood that the anti-reflective coatings
°°at"}9|sé'{¥a‘i’ ¢RiBth t he composition for formng

[0172pnAs nﬁeﬁftioﬁ@ﬂlab%véoﬁiel mseﬁmvdmm b@n ptdvide s Setitreflective
ntion factori

? ¥ I 6 ﬁ ve refr%gﬁ % ti
°°at'ﬁgrfGH?'%%°'HP?%H%’é qrcfﬂrmlggea}r} % eéﬁP gitorg Qrpghic ap-rgtiective
coatlngethat ﬁé@‘algo@ﬂ abhor mr(@q@mphea whvelengtiaotiliZed foenihufacturing a

semicGAJRFORGPHE thf’gé’xﬁﬂ]? el Braiaclion plfectasis it refipction, that

has a&@h Hhostchirlg fate bomParddwith thephbtoeysisblagen thatgauses no
intermyng Pl e iasorepet Herc it it pob s et Bsdohgpotoresist

upon hbstingand dsying. hi gh protection effect against |ight
reflection conpared with the prior anti-reflective

coating, and that they can be used in thinner film
(Conpari son between Exanples 1 to 4 and Conparative
Exanpl e 1, and between Exanples 13 to 21 and
Conparative Exanple 3). Consequently, it is concl uded
that the conposition according to the present

i nvention makes possible to reduce the tinme required
for renoval of anti- reflective coatings by dry
etching, therefore it can prevent adverse phenonenon
that filmthickness of photoresist would be reduced
with the renoval of anti-reflective 67 coatings by dry
etching. [0172] As nentioned above, the present

i nvention can provide an anti-reflective coating
form ng conposition for form ng an excell ent bottom
organic anti-reflective coating that has a good
absorption of light at a wavelength utilized for
manufacturing a sem conductor device, that exerts a
hi gh protection effect against light reflection, that
has a high dry etching rate conpared with the

phot oresi st |ayer, that causes no intermxing wth

t he photoresist layer, and that occurs no diffusion to
t he photoresi st upon heating and drying.

68



68 CLAIMS 1. A conposition for formng anti-reflective
coating characterized in that the conposition
conprises a triazine trione conmpound havi ng

hydr oxyal kyl structure as substituent on nitrogen
atom a triazine trione oligoner conpound havi ng

hydr oxyal kyl structure as substituent on nitrogen
atom or a triazine trionq:BRhmger compound havi ng
hydr oxyal kyl structure as Substrtuent on nitrogen
atom 2. The conposition for formng anti-reflective

1, Cﬂaédnﬁ‘;goﬁﬁ&?fdjr Jaﬁg?h@ ﬁtﬁ'e‘?’b&tlvé“?iétﬁ'ldkhatrg elizb &4 fHat the

trione compoun vin ruc ure as
C°”"§9§§'Pﬂtﬁ9@?ﬂ”5(ﬁ$ mtft&miﬁlonﬁtmp@f@ having bydroxf/alkgk struciure as

subét%ent"?é’n n@dgén Ntor aQrg%%fﬁé tr%ﬁﬂd&mﬁéﬂg%u@%n&%roxyalkyl

strugty;e a,ﬁgpgﬁmup\nt omltmn@;om, or @ﬁﬂgp@ﬁd@mqe polymefruompound
haviAg iy BRsxyandi Riger
avie %‘é‘(:q"., - 5§’ﬁg{9t(l)J?é grg]s-u Bgﬁtn\/\htegginﬁ atﬁydr ogen at om

or methyl, Mis benzene ring, naphthal ene ring or

2. amhéb@ﬁmltrdrﬂ%rmhﬁﬁ lﬁﬁﬂ-r@ﬂecﬁ%sddaﬁlﬁ?%%cw&lﬁ‘g to-cl@im 1, wherein

, % hal ogen ato

the %'PK%WBSP% &ﬁmpouﬁ'ﬂt haymg:QWQXV@!syI@twcktﬂQwsOsubsmumwt on nitrogen
aton@i§<dbbﬁ1fp@una of Fgn@ar@psi tion for formng

anti-re ctive coating according to claim1, wherein

the triazine trione conpound havi ng hydroxyal kyl

structure as substituent onynitro)eriMatom the

triazine trione oligoner cdﬁ% havi ng hydr oxyal kyl

structure as substituent opgdyi Tfogen atom or the

triazine trione ponQFr ceﬁpohﬂg havi ng

AZCH J\ CH e

~ 1
M—X—CH" | (1)
AB OHO)\II\I/kO
CH___OH

<~ >c] LA

Ly CH 3
)
M

wherein A,, A, and A, are independently of one another hydrogen atom, methyl or
ethyl, Xis -OC(=0)-, -S-, -O- or -NR- wherein R is hydrogen atom or methyl, M is
benzene ring, naphthalene ring or anthracene ring which may be substituted with C, ,
alkyl, phenyl, naphthyl, halogen atom, C,; alkoxycarbonyl, nitro, cyano, C,; alkoxy or
C,; alkylthio.

3. The composition for forming anti-reflective coating according to claim 1, wherein
the triazine trione compound having hydroxyalkyl structure as substituent on nitrogen
atom, the triazine trione oligomer compound having hydroxyalkyl structure as
substituent on nitrogen atom, or the triazine trione polymer compound having
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69 hydroxyal kyl structure as substituent on nitrogen
atomis a triazine trione conpound having a
substituent of formula (2) or (3) as substituent on
nitrogen atom or a triazine trione oligoner conpound
or triazine trione polyner conpound having a structure
in which at least two triazine trione rings are

OO A P 85 oo
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has astructur nula( (7) 0 wherein A,
A2, A3, Y, A, R2 have Rjhe sane neani ng as that
in claims3. 5 The conposition for formng
anti-reflective coating according to claim 3, wherein
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wherein A,, A, and A; have the same meaning as that in claim 2, Y is a direct bond or
-C(=0)-, Ar is benzene ring or naphthalene ring which may be substituted with C, ¢
alkyl, phenyl, naphthyl, halogen atom, C, ; alkoxycarbonyl, nitro, carboxy, cyano, C,
alkoxy, hydroxy, thiol, C, ¢ alkylthio or amino, Q is C, alkyl, C; 4 cycloalkyl, Ar or -
CH,-Ar-CH,-, R, is C, 4 alkyl, phenyl or benzyl, R, is hydrogen atom, C, ¢ alkyl, phenyl
or benzyl.

4, The composition for forming anti-reflective coating according to claim 3, wherein
the triazine trione compound having a substituent of formula (2) or (3) has a structure
of formula (6) or (7):
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anti-reflective coating according to claim1l1, wherein
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wherein A,, A, A;, Y, Ar, R, and R, have the same meaning as that in claim 3.

5. The composition for forming anti-reflective coating according to claim 3, wherein
the triazine trione oligomer compound or triazine trione polymer compound having a
structure in which at least two triazine trione rings are linked through a linking group of
formula (4) or (5) on the nitrogen atoms has a structure of formula (8) or (9):
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wherein A, A, A;, Y, Ar, Q, R, and R, have the same meaning mentioned as that in
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~5 (12) wherein R3is d-, alkyl, C3_6 al kenyl,
phenyl , benzyl or 2, 3-epoxypropyl, R4 and R are d.,
al kyl, C3.6 al kenyl, phenyl or benzyl, R6 is d -,
al kyl, phenyl, benzyl or -(CH2)nOOOH, and n is a
nunber of 1, 2 or 3. 7. The conposition for form ng
anti-reflective coating according to claim3, wherein
. _the triazine trione conpound having a substituent of
claim@qgr nul a (2) as substituent on nitrogen atom or the
triazine trione oligonmer conmpound or triazine trione

ol ymer _.conpound  havinp structure in ich at .| east ]
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wherein R; is C, ; alkyl, C, ¢ alkenyl, phenyl, benzyl or 2,3-epoxypropyl, R, and R; are
C, alkyl, C, 4 alkenyl, phenyl or benzyl, R, is C, ¢ alkyl, phenyl, benzyl or
-(CH,),COOH, and n is a number of 1, 2 or 3.

7. The composition for forming anti-reflective coating according to claim 3, wherein
the triazine trione compound having a substituent of formula (2) as substituent on
nitrogen atom, or the triazine trione oligomer compound or triazine trione polymer
compound having a structure in which at least two triazine trione rings are linked
through a linking group of formula (4) on the nitrogen atoms is produced from a
triazine trione compound having at least two nitrogen atoms having a substituent of
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0" "N "O | NCH "O Al A2 C-CH A A3 (15) wherein
A,, A2 and A have the sane neaning as that in claim
3. 73 9. The conposition for formng anti-reflective
coating according to claim7, wherein the phenyl
conmpound or napht hal ene conpound of forrmula (14) is at
Ieast one conpound sel ected fromthe group consisting

formuql@e()1 31 gﬁ %Tt%&gc}pf atfo%afmé%lga yér%p%& Rr pap r(qggi_q%ound of
formtﬁlﬁ)(mdff ﬂrghné %Q)ee(& %No%ﬁéﬁth@nﬁ dfedtid 'ﬁ%@rg Badox{Nard hydroxy

: gen at om
Wh'C%PR%M‘PBbWW'ﬁeFﬁ'?ﬂQ%@ﬁ? &V cyano, C,_,, alkoxy,
hydroxy, thiol, Cl1_6 alkylthio or amino, nis a
nunber of 1 to 6, mis a nunber of 1 to 4, and B may
be identi cal vvith or di fferent fromeach other in
case where n or fog&: nore. 10. The conposition
for formng antl- éf tl%e coating according to any

one of clai rrs_J._ g i@ egr]3zont aining a
crossl i nki ng agen'g_l hawoyﬁg at st two crosslink-

HO—Y—Ar-Y—OH (14)

in formula (13), A,, A, and A, have the same meaning as that in claim 3, and in formula
(14), Y and Ar have the same meaning as that in claim 3.

8. The composition for forming anti-reflective coating according to claim 7, wherein
triazine trione compound having at least two nitrogen atoms having a substituent of
formula (13) on nitrogen atom is a triazine trione compound of formula (15)

wherein A,, A, and A, have the same meaning as that in claim 3.
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form ng substituents. 11. The conposition for formng
anti-reflective coating according to any one of
claims 1 to 10, further containing an acid and/or an
acid generator. 12. The conposition for formng
anti-reflective coating according to any one of
clains 1 to 11, further containing a resin having at
substituent sel ected

9. {ﬁfﬁ?ﬁ){ﬁﬁﬁﬁﬁéﬁ ?%rafpnkl gh ‘%TSC&(%C‘P?WQ accpgdingto claim 7, wherein
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conposi t mng 8 X ect [ ve PRg \¢
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baking it, rein the anti-?g ectlve coat i if as an
attenuation coefficient k to a light at a vvavel engt h
of 193 nmranging fromO0.20 to 0.60. 16. A nethod of
formng an anti-reflective coating for use in a

manuf acture of a sem conductor device, conprising the
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11. The composition for forming anti-reflective coating according to any one of
claims 1 to 10, further containing an acid and/or an acid generator.

12. The composition for forming anti-reflective coating according to any one of
claims 1 to 11, further containing a resin having at least one crosslinking-forming
substituent selected from hydroxy, carboxy, amino and thiol.

13. An anti-reflective coating produced by coating the composition for forming

anti-reflective coating according to any one of claims 1 to 12 on a semiconductor
substrate, and baking it, wherein the anti-reflective coating has an attenuation
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sem conduct or device conprising the steps of: coating
the conposition for formng anti-reflective coating
according to any one of <clains 1 to 12 on a

sem conduct or substrate and baking it to form an
anti-reflective coating, formng a photoresist |ayer
on the anti-reflective coating, exposing the

em . conduct or substrate, co d wth t

coeftCEr 3 B oA RakPRRGHESH 4 o HohBine e 849 15,.0.65.

with a light, and devel opi ng the exposed photoresi st

layer. 19..The nethod of formn . phot oresi st pajtern .
14. 45 anfigeterteiantng proguseil by Shatikip Sopastidh for forming
anti-efiectiasicoating\a t ¢ordingi tginyasnenefveainiol to 22 dnrarsedicbnaitictor
subs%tel,%?\d"brgkir?gS it, wherein the anti-reflective coating has an attenuation
coefficient k to a light at a wavelength of 1567 nm ranging from 0.20 to 0.50.

15. An anti-reflective coating produced by coating the composition for forming
anti-reflective coating according to any one of claims 1 to 12 on a semiconductor
substrate, and baking it, wherein the anti-reflective coating has an attenuation
coefficient k to a light at a wavelength of 193 nm ranging from 0.20 to 0.60.

16. A method of forming an anti-reflective coating for use in a manufacture of a
semiconductor device, comprising the steps of: coating the composition for forming
anti-reflective coating according to any one of claims 1 to 12 on a substrate, and
baking it.

17. A method of forming an anti-reflective coating for use in a manufacture of a
semiconductor device by use of a light of wavelength 248 nm, 193 nm or 157 nm,
comprising the steps of. coating the composition for forming anti-reflective coating
according to any one of claims 1 to 12 on a substrate, and baking it.

18. A method of forming a photoresist pattern for use in a manufacture of a
semiconductor device comprising the steps of:

coating the composition for forming anti-reflective coating according to any one of
claims 1 to 12 on a semiconductor substrate and baking it to form an anti-reflective
coating, |

forming a photoresist layer on the anti-reflective coating,

exposing the semiconductor substrate covered with the anti-reflective coating and
the photoresist layer with a light, and

developing the exposed photoresist layer.

19. The method of forming a photoresist pattern according to claim 18, wherein
the exposure is carried out with a light of wavelength 248 nm, 193 nm or 157 nm.

75



