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The present invention relates to a conposition for
formng anti-reflective coating, particularly to a
conposi tion for reducing a reflection of irradiation
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for manufacturing a sen1con uct ' device, and nore
particularly to a conposition for form ng

COMPOSFTICN FOI FeftabING hE%LE%ﬁXEO(QB{&E‘Q?G FOR USE IN

ol i gomer ~ compou ner Co
effectively absorbs réﬂTEQGBAPHtht fromthe
substrate in a lithography process for manufacturing a
sem _conduct or device by use of irradiation |ight for
TechnisghFéglde with a wavel ength of 248 nm 193 nmor 157

[0001P“Th<56?é%n?iﬂ%nﬁbﬁ rélg%c or&‘g@BEl‘hBH% flSrme i reflective

manuf act ure of sem con
coatingy pagticyiaily teya compesjtian fr redusigg-a mﬁl@ctmgf istadiation light for

exposﬁ@@%bﬁdr@&sf‘éﬁplf&e&h a&ubsfdtePitbém tﬁg esugstrate in a lithography

&H] rocessing Is a processi ng
processfarim léfaﬂlﬁ”ﬁgfa $¢m@pngug@6ﬁ@m§| end mﬁmﬁlqulw traa

compéﬁmﬁ?ﬂﬂ%ﬁﬁmb antoefleaive otih Cgﬂc‘ogpﬁéfl ?aw (I)T‘%lﬁ{d an oligomer

diating actinic rays su
compgy AR PR %@W%@thf@ﬁeﬁﬁ?@feheab%nrbérrﬂﬂwnonallg t from the
substr&%ﬁn@ﬂﬂb@fﬁhﬁﬁbb@@ fo? nﬁ?ﬁjfﬁétﬁﬁlglg Q%é%l@@hdlﬁbtblt dévice by use of

phot oresi st patter etchin
lrradlaggm?ggh&q@gepsgr@%& ﬁt"iéa‘(?i‘?'?ﬂfhmg“ﬁm,o}%gn@t ot % BMA
as a protective film However, in recent progress in

egration of sem conduct or devi ces, there has
BaCKQB "gnfg}é‘ﬂt endency that shorter wavel ength actinic rays

[ooozprcmm@nngnamedw the manu%"cﬁjrémlst@ﬁf(coﬁdiﬁ:%r dR&adBs, micro-
een takin ace
procedsIFY B TGl nD S0 Terae Rl poRpeliob e basieamind i The
micro-praveskinggs la ré8essing method ihohiding fdrinsing b&hﬂﬁfllm of a pPgtoresnst
compdl B SRaaARGEEBE b a8 R ARl actnic
rays sucitas ditregliglet iaysthrougbenmsiskelaftest odivetich a patieyn € an
: e ph Qresi.st
semio o LEE Y Ji6E3, AhBERITFD S L B ey, ane
etching ﬂmsq;mK@ndhetomnsubstrwel using thee pluatoresist patteryasiagrotective film.
t | b ' (.fani
rowe {5 GEEhDRIRS AT FiasRiip B peRLtBr e e s
been aategdeh_cy)tha;sljorter wavelengtit actinid faystare beingauiset s ensktE excimer
laser b%%ﬁ&&é@éﬁ@ﬁ%@%@gpéﬁﬁéléﬁ f4ifd thepiBgt WP Fline GRARAUTEN 365
nm) orKrrz@xpimer lasep beam (mavaimmtlafzes nna). C\iborig kithi thisl chamger
e
fuer 8557 R} rSRRA0R o Bandg AL 53,180 RAIE e ddne
serious peablems; edarersingly it has been widely studied to provnde an anti-
reflective coating between the photoresist and the substrate (Bottom Anti-Reflective
Coating, BARC).
[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
compound are known. The former requires an installation such as a vacuum




special installation so that many studi es have been
made. For exanple, nention nmay be made of the acrylic
resin type anti-reflective coating having a hydroxyl
group being a crosslinking reaction group and a |ight
absorbing group in the sane nol ecule and the novol ak
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[0006] By the way, a hitherto technique of anti-reflective coatings has been mainly




nm 248 nmor 193 nm As a result of such
consideration, light absorbing conponents and |ight
absorbi ng groups effectively absorbing |ight of each
wavel ength are devel oped, and they conme to be
utilized as one -conponent of an organic anti-
reflectlve coating conposition. For exanple, it is
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[0009] ltis consudered that as irradiation light provides process dimension not more
than 100 nm. Therefore, it is also considered that a photoresist is used in a form of
thin film having a thickness of 100 to 300 nm that is thinner compared with the prior




one. Oganic anti-reflective coatings used along with
such a photoresist in a formof thin filmrequire the
foll owi ngs: they can be used in a formof a thin film
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irradiation light fromKrF exciner |aser (wavel ength
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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, 4 alkyl, phenyl,
naphthyl, halogen atom, C, ; alkoxycarbonyl, nitro, carboxy, cyano, C, alkoxy,




hydroxy, thiol, Cl1_6 alkylthio or amno, Qis Cl_8

al kyl, C5_8 cycloalkyl, Ar or -CH2 Ar-CH2 , Rl is
Cl1 6 al kyl, phenyl or benzyl, R2 is hydrogen atom
Cl1 6 al kyl, phenyl or benzyl; - as a fourth aspect,
the conposition for formng anti-reflective coating as
descrlbed in the third aspect, wherein the triazine
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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):
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conposition for formng anti-reflective coating as
described in the first aspect, wherein the triazine
trione oligoner conpound havi ng hydroxyal kyl
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trione polymer conpound having hydroxyal kyl structure
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compognd of dermula éi%'wg%%gmoaunq% MBE¥W§J(1?Er f o?moLg

anti-reflective coating as described in the third
aspect, wherein the triazine trione conpound having a
substituent of fornmula (2) as substitygnt on nitrogen
atom or they trlaélne trione oligoner cgpnpound or

triazidatr 2yner conmpound havi n tructure in
whi ch #&.| ;\EL’\L azine trioneHN ngs fle 1inked
thr&hjh aN’i nk é{;ﬁs f fornula(4 he nitrogen
Hthmrbgl sé%od a2tr| azi neg coapound
havi @o nltrogen at ons haV| ng a
R4
11
(10) (11)
, 0
HOOCn(HzC)\N/u\N/RG
Ao
Rs
(12)

wherein R, is C, alkyl, C, alkenyl, phenyl, benzyl or 2,3-epoxypropyl, R, and R, are
C,, alkyl, C, alkenyl, phenyl or benzyl, R, is C, 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




substituent of formula (13) on nitrogen atom and a
phenyl conpound or napht hal ene 8 conpound of fornula
(14) having at | east two substituents selected from
carboxy and hydroxy which are identical or different
fromeach other AL A2 A3 C-CCH (13) H OHO
Y-Ar-Y--OH (14) wherein A, A2, A3, Y and Ar have the

sane ni_n e:. - an.ei ghth.aspgct. th
comielfi ST Brphf 037 gl ino ] Tedih b &SRR Selectpf from carboxy and
hydrobeswhicheate identical entliffesentdram eabhiother tri azi ne trione
conpound having at |east two nitrogen atons having a
substituent .of formula (13) on nitrogen atomis a

triazine trifdpeA,cégpound of formula (15) A3 0 1 A Al

O, 12CH, )Lkl HAS ICNN'qgAS"OON "ONCHCO
A A2 ~CHAL +16—dr e(h3),, A2 and A3 have the same
nmeani ng aboy¢; -)ds a ninth aspect, the conposition

for formng anti-Yeflective coating as described in
t he seventh aspect, wherein the phenyl conmpound or

napht hal g_q?po nd . of r (14) is at |east one
corrpounde@g? ecte Kf'ryran tQEPgrn‘gt consi sting of
- conpounds of fornmulae (16) to (21) 9 ,/COOH r HOOC
HOOC (16) (B)n /COON HOOC HOOC OH

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

- as an eighth aspect, the composition for forming anti-reflective coating as described
in seventh aspect, 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 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)




HO (17) (B)n OH\ (Bym (B)ym (20) (21) wherein Bis
hydrogen atom C1 al kyl, phenyl, naphthyl, hal ogen
atom d -, al koxycarbonyl, nitro, carboxy, cyano,
Cl_6 al koxy, hydroxy, thiol, C, -6alkylthio or am no,
nis a nunber of 1 to 6, mis a nunber of 1 to 4, and
B may be |dent|cal vvlth or different fromeach ot her
|320 m)eOHasateth

M f g an -r FIepti-
BRAERG: , g@b&@b o f o
aspects, nt ai ni n nklng en
havi ng at (I1@st ﬁ/o crossl i r(H?f) g subst i t((lBr)t éB)n
as an el eventh aspect, the conp05|t| on for form ng
anti-reflective coating as described in any one of -
the f| r st Q(Bl'hspects 1@ cont ai ni Hhci d

dgen {atwelf_k_lj pe the

conposn ti for m ng ant |\r | ective Coa
descri bed Wone of the fi(BMto el eventh (B)m
aspects, f r1 er containing sin havi ng at(219ast
one crossli ntlg)ng form ng subgtzlot?uent sel ect ed( f1r90m
hydroxy, carboxy, amino and thiol; - as a thirteenth
aspect, an anti-reflective coating produced by coating

where'irq‘% &H‘Ptgcgéélt étﬁ)ﬂtagé) ' JI lzﬁﬁ?}@ﬁ%pﬁﬁﬁ;ll ﬁ&lb?é‘ﬁ lafc?ﬁt Eng
alkoxynamlem)d ritroacasboky; myanox@rs aloxy, hydegxyatiidlpGkg allgylthio or amino,
nisaf Barufung @ jsa @Iﬁ@tnb%‘ftowqo%e%w@ rﬂ?@sbé‘mentlfal with or

enuat i on c¢oe a wave eng
dlfferent frong eaoh otherdh sgsé where n4y mds 8 OBBOre; as a

-as afté’i'n‘t'ht :fs?%'bp t?ﬁ B‘Sﬁtgyosﬁi‘&n%t forﬁﬁﬁg# S?ﬁ 'réﬁfe&@@tdoﬁﬂn@ 5eYeseHbed in

oSi tlon
any oaﬁpf theeﬁnsgtq ninth amqtstg‘uabeﬂ@@aialma |crpsahpklag@wnt hawing at
leasttw é’os&ﬁhkfo (ﬁdo&ﬂ s on a sem conduct or
strate vvherelnthe anti- reflective

-as ag @éﬂ\lﬁﬂ@h aage@tnttm Q@m@w@qu,réeﬂnmg. anfirefleetivencoatisior asat
descrﬁeﬁqﬂ %h?'?ﬁ\‘erbf‘%ﬁe first t9'nth ad%%bﬁ& ft{rﬁ[@r%ﬁfélﬁlﬁ &noAkid and/or an

teenth aspect, ti-te tive cotlng
acid gﬁﬂétﬁI@éd by coati ng the conposition for forning

-as a%ptragrhrﬁégte%t tth %oﬁﬁﬂisiélgﬁsﬁ? fStRitfg hREYeflSbtRB)0aliRg @k deeribed
in any one of the first to eleventﬁ 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
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on a sem conductor substrate, and baking it, wherein
the anti-reflective coating has an attenuation
coefficient k to a light at a wavel ength of 193 nm
ranging fromO0.20 to 0.60; - as a sixteenth aspect, a
met hod of formng an anti-reflective coating for use
in a manufacture of a sem conductor device,
conprising the steps of: coating the conposition for
on a sémidondgconsubstedtecand bakingat, whereis thr aptiredactive coafing has an

attenugfion Bogfinent kS h iight ot 4RiavelerkbPBF 163 A Aurigiiy roni 6.20 to

a seven aspect, a nethod of
0.60; form ng an anti-reflective coating for use in a

f - - . .
0 PR OO g Sl st oo
manufaotupe io§ arsgntibenduciprdexice, comnrising e steps gkicoalina e

fQr iha JoRf ' Rk ' ahgdnerofahg first to
compasHieth P i AL rpfEcte Ry e ea g e
twelftreaspdrakon@ substrateanghbakin®iteent h aspect, a method of

f ] res fooiih flectiv ting for use in a
'asaﬁgggﬂf‘%gpﬁ'r%% 'agﬁgﬁs%%ﬁ%uctord&gsrlwe 0 ?'csoia{{;gag%m 193
manufactkpe of: senisonddctohdevieapy diSe; r?'fgc%‘? 0?8’%1‘?&9 tj

| SheEbRBlisNG 168 3ldpiofagostifrthelehpositionyfoo fierming anti-

nm or?l%z'?rhééelﬂf)d t%ef’?tL aspects on_a,sem cqndu
reflectivebsoatingeasdesasiedrp any 'ang Qg ficst 10 BugIRh A3ppgls, on g substrate,
and b&ﬂﬁéiif“g’ form ng a photoresist |ayer on the

antr-teflective coating, psi ng, the semn ;
- as ap eightearib axAReH GMENa oHONBIG 2 Paptotes RAstEs] 5t e in 2
manufé%‘?ur%htgtaoiéﬁic%hdhé\‘bﬁﬂevkéh;om;irismytheastelpsulefzel opi ng t he

expose

) photoresj st |ayer;.and -.as a..nj t Rt ;
coatingdbe cormposiian od fyming Pm'ﬂﬁﬁ%"twﬁo@%ﬁﬂg £ ng'PS‘r’ o 2y one
of the4fsCto! thefitH Aspddi€ ofiztddraieohbuctopsabstraid andibaking:it to form an
exposure I s carried out with a |light of wavel ength
anti-reflegtivg,coatifd.nm or 157 nm Best Mvde for Carrying Qut

forhriily A'PrRNdresit ;a%afah tﬂélanﬁneﬁ@ﬂveifmﬁngj on relates to
a conposition for forming anti- . : d
e i SR AT 4 i 83k Edoatng n
the phétoristaayer vatitadighfp@mdd havi ng hydroxyal kyl

structure as substi}fuen 1 togen atom a triazine
deyelpping th@quﬁeﬁ%ﬁ?p% %ﬂ%\%“gﬂgciahg hydr oxyal ky! L

_ as sShiREEEte agpecty et mbthadt of darmingrepletorasishpatiern gs described in

triazine trion al [ [ flivavelength
the eighigrifiaspat BHELAN e R SE I Faltl U S Rt ]
248 rf 93 am ot 187 pmesent invention relates to a

conposition for formng anti-reflective coating,

whi ch can be used in |ithography process for
Best Vitlef fae Qariyirgy Out theninventieiet or devi ce by use of

oot 538 b4 Sl 8 oI g sttty
coatifigcharicterized inghat the@onposition comprises a triazine rione 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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(wavel ength 193 nm or F2 excinmer |aser (wavel ength
157 nm. [0014] The conposition for formng
anti-reflective coating according to the present

i nvention basically conprises a triazine trione
conmpound havi ng hydroxyal kyl structure as substituent
on nitrogen atom a triazine trione oligoner conpound

havi n hydr oxyal kyl structure as ,sulstituent on
(wavelengtho§@s nan) OmF 2 XGMefT |ager WYQ‘?’@H{E1 I)fﬁ’gr compound

' - inG AnGlieflective codtmlidoesrdingto the present
[0014ﬂﬁ¥{ﬁg}%’erﬁygilmﬁgﬁﬂqﬁbggﬁvfgm(;: and aabarbit v P

ra

inventicorhssially camprises asiazine EpBs SoMPaUAg haying hvdibiyalky

structtﬁ@%stélfﬁfsti{de‘ﬁ? onﬂﬁ%w,té ®iazines tribae wligomer compound having
anti-refl ng ac

t [ di { he._.pr. ;
nydrosyalkshSiruetuce,n sHFSLEEnt 9 NEPORRRo PbA R (1ons Boyer
comp&&d%%%?&%@k%lﬁx@fﬂ&uﬂh ad fubshiitttﬁeni rm?qilifrbgah atom, amdka

sol | S cqnpone ot her ..
solverrandias dBBLTATBANaT A FAREhsY SeasIPRTP 2 SERelarahd the
like. ﬁﬂ%tddhgp?e{dt@fﬁlﬂ leh:ﬂng @nﬁ&éﬂecgtve! waﬁntg (arqoondipi% tathenpresent
roxya structur s subst i n
inventioeantHN 01 550 TR ool GEHEPIL BB AR ASY (g ort content.
In thislSpEcesfbk the Solid ebrtent Areansidospdnents other than thgesolvent in the
atom _or triazi ne@%rl one (;Jaglnérrer conmpound havi ng
composjtien faf fprnying antifeflecte 0 Mst i t uent on nitrogen at om
[001 5]C g@éﬁi&mgéic@mﬁdn{hﬁ‘flw\nirimgydrapiyalkyles_tliwmre\as substituent on
| ; ing t.o [ |
oo SN TP AT PSSR LB g s s
substiS)ﬁT@n&w}ﬁ@gérgaf&%{@r tfi8zineds6ne polymerxopipouwd hawrds t o
ssS% . an ur r 0 . 0 . .
o e L B PRERTA] o B o fomin
anti-réfRITH0S cbawmy Accoriimgriorthe pnesent éfvention e certginasyn an amount of
ding to th i L an o 2 Reass
10 M3 AL MER AL RIS g e vo s 3 e ol BRamblens Rfbss to
99 massds drid fenthen 80 massig o 95troass% iper JORpBasaT of thetaial splid
conteé ) may be nmentioned. In formula (1), A, A2 and A

e independently of one another hydrogen atom nethyl
[0016}r In thelyomposition foOlgrat)g antigeflectiye epatingaccopeingft present

i iSn. e i ! | BirOi6ture as
inveniS e dfide b Yok odfipRina ntind hyeRORRAG stiure.
substitudrsttart nitregemiatdm cthescorapeynd obfieemiila (Th St tpémentloned. In

131 AIaN A e | \th&Phy B8R atdn; methyl or
formuif 1280 % Sl A+ o5 pSpPRISRY Mo qittheOnTrgan sfem: methy
ethyl, NORMOG(=QY}, -San-QreorohiRxiwhereir Bris bydioges gigm;gfamethyl, Mis

' £ & AHb HidlP nay Bdsabstituted with C,.

benz‘%’g%'é@'ﬁghpﬂh?'g?%iﬁg%?%%fz s SHb iid (Ald.vo \C N -~ "
alkyl, phenyl, naphthyl, halogen atom, C, alkoxycarbonyl, nitro, cyano, C, alkoxy or
C, alkylthio. |
[0017] The compound of formula (1) can be obtained, for example by the reaction of
a compound of formula (15) with a compound of formula (22):
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CHA2 Al HXM(22) AlcH A2 CH~A 3 (15) A2 Al | X
-N ----~- MX-CHI | OH A3 A3~ . X--M CH OHO'.I

(1) ,CHA2 N~A1L | Mwherein Xis -0C(=0-, -S, _0-

or -NR- wherein Ris hydrogen atomor nethyl, Mis

benzene ring, naphthal ene ring or anthracene ring

whi ch may be substituted with C1_6 al kyl, phenyl,

napht hyl , hal ogen atgg Cl_6 al koxycar bonyl nitro,

cyano, Cl -,, al koxy C, - 6al kyl t hi o. [0018] The

reaction of the con‘pq}pgd of formula (15) with the

conpound of fornu is preferably carried out in

a sol uti opstat@ i n\ﬂﬂ ch they are dissolved in an

or gani Azsdl ventff such a§ enzene, toluene, xylene,

et hyl Ila@}dte/u)\tyICH-lac ate, propylene gl ycol

rmno (hyl eNfer "Nt opy{ ene gl ycol yl et her
r@d thyl| pyrfdtlidonegor tl_lr’]mrsg_ku In the

Ayactl nd of formila (15) with the
o foﬁi‘ula 2

conmpound @22) can be used 22)0n|y one
conpound, respéI tively, or in a conbination of two or
nore. In a% #N the reaction, quaternary

amoni um s sy benzyl triethyl amonium X M
chloride, tetf&utyl nium chloride, tetraelpyl -

amoni um bromi de or the f¥ke can be used as a. cat@

for the react |(<%%) The . /'\1 \?\A
LCcH, CH_,?
——» M—X-CH ] !

A 07 "N” o

' _CH OH

A/ \C\/ ,A
v CH ’

)

()

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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reaction tenperature and reaction tinme depend on the
conpounds to be used or the 13 concentration thereof
or the like, but the reaction tinme is suitably
selected fromO0.1 to 100 hours, and the reaction
tenperature is suitably selected from 20C to 200C.
Wien the catalyst is used, it may be used in an anount

concyali e’y B0 A8 i bR Btssileh i B el S Ged 18 0.1 0
100 haatd, ﬂ@fth2¢éammthpm§tw?hm Qunfdbl';@sflbetedcfmﬁ umdcttgfzom

ol dl 0] e resen | (0] e
When feicaifus! 6 Re8. bmanae daed i R aruint oL SThi P ifesipased
on thé ta1al inhss 0P 0pes compouhds. form ng anti-reflective

toote] v hettomditartos formina e lireRBae e coptainiagthg gompound

of formatée{) agedrditg td tH@preeent” inaeintidn, dne chatacteristids bbthe anti-

etechi SO AF it SRR B b ool

partlcutwlpdlghtiabéorfpﬂomchara(czér)stlcssatﬂemiaftmtcmefﬁmentl refractive index

ot 44 i)k G 8 PR R33ee 5 e

of theammpaswfd efcformelac(@2) usgd ac The dinthof the tdoenpqundsafiformula (22)

us AR BT e 5t and Bl ppuno

formedi frgmdhe sotrpositiendor fomingantieeftentive matlng abomndmgato the

presehﬁﬁ%/e ﬂ‘éﬂ‘\ Bg telt&nﬁ%oa{ﬁe gfﬂ'af ‘?H%fkﬁ‘fd érﬁkﬁnﬁﬁﬁgt’r@t %ﬁﬁﬁi‘i’uéﬁts on

benzesfe gngaphtizalene angmrrarrdyanene mogaqrbﬂaesmmmmdmﬂ fogaula (22)

affect%g ﬁhﬂe‘q{hﬂ%ﬁ '?%rc t?agggtno%}’?tﬁg dRah reﬁ%“k’t é/rﬁé;cg%‘tlﬂg‘b?ret&fﬁﬁg The

introdpotien bf subsfituenticontaining heteye at@m sush as baloged aipms hidiegen

atom MEH RO SLM]JN{ &r theSike\BEtHe lh@l"eagerﬁﬁ’ﬂfé ﬁ%ﬁiﬁef’ fHereof can
ant ef I've coating contal ning

makecmspthmtp rgfducertingg sequiteddfoe meareligovai stepeby, ptohing.

[Ooz%meéﬁéeqmﬂér% 4@@%%5&1‘%&1@ ﬁ&;ﬁrﬂﬁg%ﬁtl%ﬂgﬁtﬂd dc%%g Qfgntalnmg
the cqmpcntmcbo( formulen(i) mgcaeding tmtl\fmresen@nwntm lﬁraﬂp@ﬂé ora
process Q\Etggé\/!ﬁ;@t ﬁ%ﬁg?&?‘trﬁ@ (RFE eREhiEr 3618 the Bg}nplo%nd of

in case where it
form m)mvmnaphtbabaesrmgmrtaﬂthraqegﬁtnr\gf(Mmr&ﬂb@lﬁnqg@g or

anthradBrie Vil g)% ?‘ré@FaBI)ﬁﬁEéd Ofn éﬁ?d&ﬁ‘ér? riﬂ‘i:ﬁsé%e‘ﬁ@it i$ BPplied for a

excl ner e co ound havi n nzene rin
Proceﬁéﬁ\ﬂ’@r%||9htrf§f)W¢‘é¢|eQ9th1 MY AR 2501%1615 r) ehway ﬁég{ﬁhfﬁ nm

(F2 eﬁﬁmﬁa? 'Ié§é|r)'j‘ tﬁé@bﬂ&ﬁﬁdﬁ%l%@iz@mﬁ&w RPORLENE Mig) is

i ncludes for "exanpl e
prefeqa,biysuqegi 3 epoxypropyl) isocya n u rate,

[0021? 'TRe Egnigéthof?or%ulﬁ PP bbiaiiay e gompbend of formula (1)
e I SoOcyan u rate

lncluqe@dgwxamelec@)%ﬁ?ﬁ«ép&vpﬁ%?wmsgcwyjrat% 366- g—r"%‘a!( 2 ng
epoxﬁdﬁ@pﬂplﬁé@&‘é‘mr@fe ftﬁé-@ Baed&wbutqubumdrae ex theplike.

benzol ¢ acid noet

[0022} “Ehejcemprypd remﬁe?(%ﬁ)' Isge Odjfef ﬂbﬁ%ﬂa the.cppgund of formula (1)

includésTBf 8%9%‘13@126@5@6 m%n%eﬁ'gﬁ isophthaldten2 di-dibrsrebenzoic acid.
hIoro t or ben 0|c aci fluo enzoic_a

a-methyibsngeit i - tRoObenZafisish 57 o idp Badic adld S:chioro-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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t-butyl benzoic acid, 3-trifluoronethyl benzoic acid,
2-nitrobenzoic acid, 4 isopropoxybenzoic acid,
3-cyanobenzoi ¢ acid, 3-phenyl benzoic acid, 3-brono-4
14 met hyl benzoi c acid, 2,4, 64ribronobenzoic acid,

4- et hyl t hi obenzoi ¢ acid, 2-brono- 4-fluorobenzoic
acid or the like. [0023] In addition, the conmpound of

et RS2 4 AEISTO o R S EBRBA B FOAf e, 2 bromo-

4-fluombietizoit-dwicd oot liket. hoxy- napht hal ene- 2- car boxyl i c

[0023ﬂ9bfﬂdﬁ§f°gﬁ gﬁé{ C@@BEQE@ |o? gﬁg@% f’iﬁ%éﬁh&gs ?o‘?'e%mﬁblé lnlé?)hﬂ\alene-

2-carbbxylic acidnagiromonapbthalere- B@ayboxyllaacuﬂ, 4ebromoyd-methoxy-

napntBHLRL 885 SA5LENR odfhdhdi 248HRARESE e
naphthalene<-Garbaxylimoagit | 4-nitoiahapbthalene-1-carboxylic acid, 5-bromo
e
napht%gégﬁg%\ﬁopk@fc Q@ﬂgs g%&%%’éﬁgia‘f?ﬁ < dcarﬁ%xyfe g%ckd l?a‘:r"fthrgcene -9
carboxylic asidiresithracased-carboxylist asid pHe-heomoantbracenepbreatioxylic acid
or the4’k?r onophenol , 4 nitrophenol, 2,3,4,5-
rabrom)phen ent abronDphenoI

[0024}-Furthes, thefcanpaipisbeidormula 32b jeludsis fopexammple phenol, 4-
methy‘jﬂér{&quFﬁlB% h f 43'3 wen‘!ﬂ '@Hﬁﬂbﬁgﬁb%z 34, 5

eno enol ,

tetrabmgmﬂmimtabwnmmeir@b cﬁ-hm&ﬂam%ﬂmencar Mwnol 2,4,6-
trnodogﬁEH%IL g@iﬂﬁﬁ&hﬁb—c}]—ufdd@‘é%hql me&hylt dgmﬂa @%Qﬁﬂﬁ?{){ghenol 3-

bromopheaph%wanoph:pnqi akﬁ-dquioﬂ-qygpﬁphmol 3- hydroxy methyl %enzoate
2- nap%ﬂ"ﬁY dro?@hgﬁ-?mé;ﬂ{tﬂﬁnﬂ rﬁ% %ﬁbl%ﬁﬁé ﬂ?Hé‘Hhth(ﬂSl-?ﬁethoxy-

ene nt h racen or

1-nap{ii6h ] 4-honlergr 1-nRhinoh 2- BKAFEEVRPIRaInGn A Garbpsyic acid methy)
ester, Qflﬁ}dr‘gﬁfarftﬁ’rracéﬁé”@Jh?dﬂﬁdybhﬂ‘ﬁacé’ne &htharkani | i ne,

ronpani | i ne, 4-iodoafiline, met hox anlllnﬁ
[0025]3 |ﬁ@q¢y|%t|@%ﬁq>mpﬁgnd of qum%ga’fa)unq{gdes or example aniline, 3-

chloro%nHlﬁ@PQQﬁ%ﬂr\%ﬁglthe4—lé’do%ﬁmH@ inﬂéfhdxyéﬁlhne 3- methylthloamlme 4-
nltroarhlg@%;igsg@(%éy?at%ﬁaé G?It gﬁltypm%ﬂme geﬂu%rg-flg glar(illlne éj amino-5-
mdobéniaf@a@id%ntawhidéténlz 4 Betribromb4silive %-Brdmtsulsqmbltﬁwanmne 2-
ri'fluorame ani anilin
oromcatigRI 2o Uy B Ra APRaTYaBline.

ammoha@ﬁih&%r% f’l'—érhﬁ@ﬁﬂlﬂrdﬁﬂbﬁﬁ?hthéten@"ﬂ rHAinbl2-AtMaphthalene, 1-
m noant hr acene .or t he 0026] Further, the

am'nO@aﬁﬁaa%e Samipoanthracens OHR% s for exanple
[0026} iFmﬂ’feenmb co?ﬁnpdm'fdbﬂ fbhh@ﬁf(ezpIncllfhesffbﬂéﬁérhplaoﬂh&mﬂenol 2-

methyBF R E0b RO SRRl eSO BB PaS A aetgptiophenol,
3- brorﬁéﬂw@dpheﬁoﬂlz-ﬁﬁrd&upwbaﬁzdlc a6|d rethyt sten Menmiothlébphenol 3-
odotriGHapol s Bghe Rt BSERSRRAE 25808 o e 1 <

[0027] Hﬁ ad@lu‘tmu ad ocompoundsta b(e&)aaciedamwme compoaind bbforinula (8)
mcludﬁa\pI zﬁgﬁp Of i o?msoqufl%é‘dféﬁ?é)s ?&a&aﬁplgomms having
carboi)hopwmoxﬁ mhMiopheaQ-darb@xbhq)wdh5dmbmottﬂephen-2-
carbogjgtqc& LPIJ]%H'?’ gH‘Z %E%g%%%ﬁﬁc%p%iﬁﬁwacé?’ié’é&g,oﬁ’gﬁiw lcohol, 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-




di br onobenzyl al cohol , 3-brono ci nnam c aci d,

9- hydr oxynet hyl ant hracene, thiazol e- 2-carboxylic

acid, 2-am no-5-bronothiazol e can be used. [0028] As

t he conpound of fornmula (1) contained in the

conposition for formng anti 15 reflective coating

according to the present invention, for exanple the

co nd of fornula 3) Co und No. 1 in Table 1
reflect Ghgting,RECoRNG e, piesnt RUBRIRTS Tobatarpledg SO of
formu|b5(2t3§1 éﬂhb@uﬂld Ined. avih Table *D@elﬁmtamﬁmé coriRisoued & forriGRa (24)

23#é &_O 21] % Iar%é ?co ounds shown in

(C°mﬁ%l'mde Jn 5PIRehPeIgH, mghugne nmeans phenyl ,

1- Nap neans 1-napht hyl, 2 Nap nmeans 2-napht hyBy and

9- Ant neans 9- anthryl). 16 Table 1 Conpour®d g

A2 A3 X1HHHOC (=O 2 HHHOC/(=0)

(=0) 4 HCH3 HOC (=0) 5 HHHOC(= -6C
(=0 7HHHOC(=0) 8HHHOC )
(=0) 1 0HHHOC (=0) 11 HHH (0) 12HHH
0C(=0) 13 HHHOC (=0 14 15 HH
HOC(:O)B}:GHHII-LISC(Q 7|—I|#“E:H3 OC(O)
CC CH2
Br ﬁ——o-—c
O H2 o .N 0
HaGe
CH_ Br
HO” ?Hz
(23) O Br
O
T
o)
H3CO Hs

o He
| OCH;
HoC.
CH_
HO™ ('3H2 v
T/
(24) 0

[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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1 8 HHHOC (=0)
20 HHHS22 HHHS 23 HHHS 2

(=0)

Ph-2, 4-
Ph-2-OCH3 Ph-2, 3, 5-

5- (1) Ph-3-SCH3 Ph-2, 4-
Ph- 3- Br- 5- |
p-6-F 9-Ant 9-Ant- 10-

19HHHOC

Ph-2, 4- (d) 17 25 H

(=0)

(Br) 2 Ph Ph-4-N2 Ph Ph-3-CN
(1) 3 Ph-3-Br-5-1
(C) Ph-2-Br-4-CH,
1- Nap- 6- OCH3 2-Nap-3-CH3 1-Nap 2-Na

H H oC
HHHS
Ph- 3- CH3
Ph-2, 3, 4,

20 H
4 M

BB - 4 - F Ph Ph-3-CH3 3

Compound

No. Al A2 A3 X M
1 H H H O0OC (=0) Ph—2, 4— (Br) ,
2 H H H 0C (=0) Ph
3 H H H O0C (=0) Ph—4-—-NO,
4 H CH, H O0C (=0) Ph
5 H H H O0C(=0) Ph—3—-CN
6 H H H OC (=0) Ph—3—-CH,
7 H H H o0CcC (=0) Ph—2—-0CH,
8 H H H O0C (=0) Ph—2, 3, 5— (1),
9 H CH, H 0OC (=0) Ph—3—Br—5—1
10 H H H OC (=0) Ph—2, 3, 4, 5— (I) ,
11 H H H o0C (=0) Ph—3—SCH,
12 H H H O0C(=0) Ph—-2, 4— (C1),
13 H H H O0OC (=0) Ph—2—Br—4—CH,
14 H H H O0C (=0) Ph—3—Br—5—1
156 H H H O0CcC (=0) 1-Nap—6—-—0OCH,
16 sH H H O0C (=0) 2—Nap—3~CH,
17 H CH, H o0C (=0) 1—-Nap
18 H H H OC(=0) 2-Nap—6—F
19 H H H 0C (=0) 9—Ant
20 H H H O0C (=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




HHS Ph-2, 4- (Br) 2 26HHHS1-Nap 2 7HHHS2- Nap- 6, 7- ( Br
) 2 2 8HHHS9- Ant 29HHHNHPh 30HCH3HNHP h 31- HHHNHP h- -
4 -CH3 32HHHNHPh- 2-Br 3 3HHHNHPh-3, 5- (B r) 2
34HHHNHPh- 3- CN 35HHHNHPh- 3- COOCH3 36HHHNHPh- 3, 4, 5-
(C 1) 3 37HHHNHPh- 4- SCH 3 38HHHNHPh- 2- F- 4- C1
39HHHNHPHh- 3- CH3 40HHHNHL- Nap 41HHHOPh 2- Br 42HCH3HOPh
A3HHORE- 2, Br 44HHHORN- 4- CH3 HO _
46HHHOPh- 2- FH47HHIEIOPh 3- O?IHS 4. 8HH IE‘I %4 (Br),
23FHHHOH Nap-H- C1 BOHCH3HOE Nap 51HHHO02-1\Na, B
52HHHO9- Ant 18 [0030] In the conposition for form ng
%r?tl -réfl ectilve ddating acording t @ +1é appesént 7 — (B r) ,
réventl n, tlge c ound of, formul a (91) may be used

in

[Fone Hure of two or
29 H NH Ph
830 H C H NH Ph
31 "H H H NH Ph—4—CH,
32 H H H NH Ph—2—-Br
838 H H H NH Ph—3, 5— (Br) ,
834 H H H NH Ph—3—CN
85 H H H NH Ph—3—COOCH,
36 H H H NH Ph—3, 4, 5— (C1) ,
837 H H H NH = Ph—4-—SCH,
38 H H H NH Ph—2—F—4—C 1
839 H H H NH Ph—38—CH,
40 H H H NH 1—-Nap
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 o) Ph—4—CH,
45 H H H o) Ph—3—1
46 H H H o) Ph—2—F
47 H H H 0 Ph—3—0CH,
48 H H H o) Ph-3—NO,
49 H H H o) 1-Nap—2-Cl
50 H CH, H o) 1—Nap
51 H H H o) 2—Nap
52 H H H 0 9—An't
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nore. The content of the conpound of formula (1) is 10
mass% or nore, for exanple 30 mass%to 99 mass% for
exanple 50 mass %to 99 mass% further for exanple 60
to 95 mass%in the total solid content. [0031] In the
conposition for formng anti-reflective coating
according to the present invention, as the triazine

trione conpound havi ng hydroxyal kyl structure as
[003QJuis the: cemposition farferainganiieligctive aoating acsasding to the present

invenﬁ?ﬁ@@%’%rﬁﬁd&&goﬁfaﬁﬂgfé (19 Aeay b&sed AIdRE 8r i mixtufe3df two or

ubsti tuent on nltrogen atorp i)r_ 81 tri aZJ ne tri 039
moreo| {Theraantenisriier sampoupd o feraaia (T el AypasHrd OTBRM (R
exa BOIndssDh 't O0Uh&sd N, M iexBniple 6O RAss YN0 99 sk further for

rione rings are |inked through i nki ng group of
exampig ﬁglt99@4)‘a§$%('5)th%FPt?|r%)"drﬁqgﬁt?f§en atoms may be

[003115'1“ H@&&préﬁtigﬁ 'féf}foﬁn]g'@ ant(—i@flecﬂ#é cﬂétér@éccdhiingﬁtaahd present
invenﬁi@grh% tl{ﬁﬁntrf_qgﬁyﬁ t?ig%eiycgggpq(;{r:}%ﬁv?rtﬂg)ﬁ{qdr Yél%%?&@%&t’?r@ﬁs is
subsﬁ’lﬁ%ﬁf?? nitgd?mtﬁgfilmmgnsﬁriohé ﬂg?]wl?dunb Hagrrh@'a substlituent of
- . . pa :

formila dal o) 2<.subsiyisat sBSasn Biegh ara BERRe Hons Hofe:
compfﬂddh@@ri t{(iﬁ)lz’lﬁé%ﬁd%e bb‘yﬁier kcﬁlimﬁﬁlriowha\mhg) aastrustaredn whictsat least

-, alkyl, C -8cyclag _ar - CH2- Ar- CHR-
two tgzibg g ingiAgH iedbidkan & fipkhg argll offriifR ) e 5F on the
nitrogt’ériqiomslﬁﬁv}tie rg@ﬂtibg@edyl In foffiala) (2ps(3),hé) or (azf\md\z and A, are
) ri one compound  havi a s i K ,
5T i MG 83 P 2kt b o
-C(=0p, As &benserfeorimgibandshthalene rigewtichABay be substituted with G,
sk TSR, BB . G pRUEI QRO 5, B, G, ..
alkoxy] hgdr@lb( ,rtlhm,t(?]a; alkgthio og amine,hQ s ¢, balkyl tsicycloatkyhi Amor
oAy s OB prRADY Wb SRR atom, .o sk, pheny
or befizybal koxy, hydroxy, thiol, Cl-6alkylthio or am no.
oost0 3 TP RGN Lol P £y 0,0m o
compoundsgeavirg arstraucture of farouna (&) caroberused ( 18) formplaxh) A3, A, and
o Y et e ra iy, o et
bondedrZi(=O), Pin issbehzeng ringampoaphthaleng ringpmhieh Ieaebe subst_ltuted with
T )
C,. alkry, hydraxy, thiolgCuhalsyithiengy apingubstituted with O .,
[003@1%5 ﬁ%ﬁ@@%&% 8ﬂﬁ?m§’n {6) Al tféysgtaﬁ{é?ﬂby reactin 2 triazine trione

t'ro, carbox cyano _6
compowuklyaving enditfogematam a@ub,stlmemp%/ fargiwda (1% no. 1 n
this ,
/?\1 /?«2 /?3
—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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reacti on, the conpound of fornula (14) can be used
alone or in a conbination of two or nore. The
reaction is preferably carried out in a solution state
in which they are dissolved in an organic sol vent
such as benzene, toluene, xylene, ethyl l|lactate, butyl

lactate, propylene glycol nmonomethyl ether, propylene
ol nononet hyl

I
wherelrY {82 d|lreﬁbb°md1°b&(r25orﬁr I E&?‘tég'h%%ge %ﬁh%ﬁé’g‘% iAg Which
may bg ﬁrﬁrg%tlﬁﬁtrﬁ@gnﬁryb 1 Bikst, fp{xbn?ltﬁﬂ’é hthip), Bblogendtomt €T1Jg alkexycarbonyl,

r

it <3 o e Gk BVAERY Qﬁ  CorARUET BLBMEE. O bk
reactidrf ¥ b@ﬁhpbaﬁﬂ@f &Smtu&a ) chafwe used alome otepanbmhlnah@n of two
or o TALTES iy S o oRERFESA1 A0 B BEFAE ey are
dlssol\fédJiW &h drgamic éﬂOerhl(Blrdn asibehzene, taluene, ocyletr@rrp&)éiag’t@te butyl
ctat, B3Ry S05 B cAELRRORL PR e AR Gyl et B e
acetate ONSetiys pfirolidone orcthetlike. t bt atiditie,squstenagyammonium salt

such %%Dqu?ﬁpéh)b%ﬁ%ph@n %:HI%PH%N l‘apﬁtyﬂ %W&lﬁ@i’r&géﬂﬂ’e tetraethyl
ammohiun hgoraits, ort tve like canrbseused aage:rataivgtrf@r m%ﬁgﬂz The

o By BEI vl i L Rt
concehtration thetebontbedikenbut therrpactian time ds swifably selgsted from 0.1 to

t t °c
100 hGFePaNg i’ﬁ? E@aet.ea tér%hgﬁatyébgrs}rlrﬁl}agw s%létfted h@mbf% gcliab)o
Whendbe ¢ataiyss is usaboLmay b usest | mrhaf(nj?ysl ot b @B 303 % based
on thei@{*a@éag’lggf%éy o@\‘id%m met hyl or et hyl , wher ei n

are ydrogen and wherejn nd A3 5

[0034hyldthe dinzine trienedcompoynd RayiRg the,subsiitde rQIEPsmﬁéég 5
comp(%uﬁ%lgﬂuam BnkhEvd bt ’éh?éé‘ ﬁltﬁdgewmoﬁ'@mﬂgitﬁ@subwtum obformula

n|t ogeh atons havj bstitue

(13) onqiitheaen atea) are assianed: 4l pRhgRLGATLES gt 15 s Feaction or they
can b? WRa4 '|ﬁ Hednsbifhtidhentent TiRACéraPowhdsihaving threpaubstitbfents of

I
formulecéidihat & e vorBpeuRg BLiaule FEp i pteretBly dsdtl” The
comp 6ur%§8ﬁ1‘totrh\/1!%\;161|59WHelﬁ§lth,$ApahH Ame ydtogent atom, methyl or ethyl,
wher%em?&' st Ro 216y GPBEBe AT MhEFT £ 2t S8 HydRohon atom and A,
is me féhabry?ﬁsﬁd ng all substituents in the conpound
o0 e b BB P i pavir
the sdﬁsﬁtmmtmdwm (f3yrisubed (i2)asssimedethat ath Bygmuantsmf them are

reactquwgﬁ ,iilge ?:pﬁ{gogpd r?i 6?”1’”@% gﬁ@t %&Qﬁaﬁé of fho Qb%shtﬁéntksare reacted

with tlﬁiel bam;iouhd(bf\fmrtﬂmléilw) alTihel preph%pVentmpnglwle bathcages: In
e oSty SRR B ot st o
the catfipbididis Obtained by Fdaetlnglell@lubetmugntq IHZ &) having
three sug}{ltuents 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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NNOHH2 ON"-"--O | HH2GCG-CO Y-Ar Y-CH 2
(25) [0036] The conpounds of formula (14) to be >
reacted with the triazine trione conpound having the
substituent of formula (13) on nitrogen atom i ncl ude
the conmpounds of fornmulae (16) to (21): /COON' ,/COH
HOOC ; HOOC ; HO; (B)n ()n 17(g)n (18) - COOH OH HOOC
HOOC HO---/\\ \ B(Bm)m (Byrn ( (19) (20) (21)
wherein B is hydrogen atom C, _s al kyl, phenyl,
napht hyl , hal ogen atom Cl1-6 al koxycarbonyl, nitro,
}-%@-be@y—Ye—yAme-Y-eiOBi al koxy, hydroxy, thiol, C -6

Kyl thio or  am no nis a nunber of 1 to 6, mis a

HO+®hber g 1tqd,
%e_a
ea

nd B nmay be identical with or

ﬁ Iv__QAe_ normisZor

differedt fro
HgCe, 1AL hi s~

(16) "No (ZM can d in only one or

combi pat i op of t or nore. [0037] As ti‘eS?riazine

tr _ d having the substituent of formula (3)

on“ nit ge@ntom t he corrpounds havi ng the structure

of formul a ca S r mul 7, A, A2
%h—e\( )ﬁ‘Bf oné‘)gﬁot he?1 gy?}lrogen at om

[ conmpounds of fornul ae

and Ab&ie
met hyl or 2 R, is C _s alkyl, phenyl

) _ : yl or
benzyl , thydrogen atomor Cl e alkyl. Cl1 6 aIkyI
includes for exanple methyl, ethyl, n-pentyl,
i -propyl, cyclohexyl or the |iKke.

[0036] The compounds of formula (14) to be reacted with the triazine trione
compound having the substituent of formula (13) on nitrogen atom include the

compounds of formulae (16) to (21):

COOH

| A X
HOOC-——./\;C\J HOOC—-.— D Oi\
, COOH OH OH
=X =X
HOOC ? HOOC p) HO P
'Q ) {\(B>m
(19) (20) (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. in
formula (7), A,, A, and A, are independently of one another hydrogen atom, methyl or
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[0038] The conpound of formula (7) can be produced by
reacting the triazine trione conpound having the
substituent of formula (13) on nitrogen atomwth
carbon dioxide to convert epoxy ring noiety into

di oxol anone ring, and then reacting with an am ne
conpound of formula (26). ,RI HM R2 (26) Al A2 A3 0

et R oo e B, Bl ey %@ﬁﬁbﬂ LARIET Clianky

include fexekamar@mretﬁw SRYI, eperty r-pm@ypnycmyemmmmgkw th

[0038] bigm%gg\dp;qg&)éﬁd&tf{qg%plgﬁ%%ﬁ b'g?préﬁ? 7 %%%ﬁpg Ehé tr %ﬁjéqnone
compobliRg h%ﬁ]ﬂ@ethé(ﬁub@tiﬂuénobf foorhoiad @ 3) 68 Gjtragem atermmﬂn catbapudioxide

to conyestp@o Faomeetiiale AREOR oIS S 3T b rEGiriEhiy an amine

compohauldﬂgomaqzsy hree nitrogen atons havi ng the
substituent of formula (13) is used in this reaction,
it is assuned that all epoxy ring nmfDeties of them
are convert i nt o di oxol anone rings a>d t hen

converted into the substituents of foymu (3) or
only one_gr Ko epoxy ring noieties aFp corjverted into
t he subst\ ents of fornmula (3). The ? ention
inclu bot kgases. 22 [0041] As t 'Ag tTione
\N;rrpo d hayi nB®2t he substitu é:uof for 3) on
ny t he ound [ ubstituents
of Pormufh (134 t‘h%ound N\ la A35) is
pre erabllé used. In the conposition fQr form ng

I

I - q1ve coating acceydi ngNt pr esent
'nventf on, the conmpound produced by converting all

epoxy,jng noieties of the conpo of formula (15)
into the substituents of fornula, (3) |sgoreferably
1

used, and the conpound of fornul'd (27) preferably
used. ORL H2C O-~--N-R2 H—-N (26)
2
0O A A A
)y N
f\ (CH§—GO0— Ry
/[\ /K OH R2
rvuv (7)

[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.
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| HOCHHC 0 HGCCCGCONR2Z OH2 R HORL
CC-CO~-NR2 OHH2 IHO ORL (27) wherein R, and R2
have the sane neani ng above. [0042] The conpounds of
formula (26) to be reacted with the triazine trione
compound having the substituent of fornula (13) on
nltrogen aton1inc|ude for exanple methyl am ne,

100411 o tbadigR Bm AR CaipeumeLhaya b SHEMLUE offormpia,fi3bon
nutrogéi'ﬁétbm Qtﬁ% B@mp@hhé eaviap)thess substiticts of foamitae(1 3(),rthe compound
of forn'ftg; &fﬁﬂﬁs Prén%tj%r%qk Uﬁécrl] Lilé\otﬁ%%:to%n@ﬁg? g&rﬁ’rﬁﬁé‘ dnfifreflective

coatm§ aabmrﬂmg mhefpremtomvemm tHeDGerapoumd prasucedhystariverting all

epoxy Hpg ggﬂlp{n ies ﬁ{,ﬂ}ﬁt §6 l e H‘ f‘éﬁ[ﬁ@%‘{jﬁg?ﬂt@‘iﬁé’ Eﬁbmﬁt sldiformula

(3) is prefersisig usbdnandthe mmpooMoﬁﬁimmla &7)tisvprefe pged The
conten]tc of the clonpound of formula (27) is 10 mass% or
nor e or exanple 30 mass% to 99 nmass% for exanple
50 mass % t o099 Rwpss% further for exanple 60 tgp95
mass% in the totlal solid content. [0044] In the
coniple& i@ ofhang anti-refl ect i ve coati ng
cont aj lnj ng the conpound of for (27) according to

ent@nventggnche char ct ﬁsti cs of the

f

tHo1fe
ant“zéefle i ve cpdat or conposi tion
f or ®q i~

( | | gctigye Coating, p rticularly
l'i ght abs'orpti char gy 4stics, attenuatio 27)
coef fici ent, r ractive i ndex andthellket

i rradi OJsed f | gt hography process depend
on the k|nd he 23 coﬁ% of fornula (26) used in
the_react ition for formng
antl-refl ve co |ng accordln to the present

i nvention, as t 2 azine trione oligonmer conpound or

triazine-trione polymer conpound having a structure
in which at least two triazine trione rings are |inked

wheretmigggﬁatﬂﬁeﬂdt\lr@z:ﬁgé GaffieOnieaning abond. a (4) on the nitrogen
oszf Theséorabenin ey R RACR R FRAaE B s
compdlind 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 orin a combination of two
ormore. 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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formula (8) can be used. In fornula (8), A, A2 and A3
are independently of one another hydrogen atom

nmethyl or ethyl, Y is a direct bond or -C(=0O -, Ar is
benzene ring or naphthal ene ring which may be
substituted wth C 6 al kyl, phenyl, naphthyl, hal ogen
atom Cl_6 al koxycarbonyl, nitro, carboxy, cyano, Cl 6

-, | kyl t hi i .
°°mPPB’0§8}/f°fH€R%\&%HPeQ\)B#%?%PB&| A veight of the

[0045] fln&hefbbnﬁpdm f@ir rf@mﬂﬁg ar?méﬂ@rkti‘vé GUatm?Imblﬁng to theepresent
t e str

invention ‘45 bedR08 tipumoIgTmeram AR I Fisine. g sonmer
compoaad hagingcet stractace InQ/thlbh ab teezst (WO itntazime triomel ingsnarte linked

v bl o0 P ok B o588 M 8 e

oligorher corapolingd) ontriazinenirionepotymer campoend having tpelstrueture of

form UEBD{@%%@S}D%Q??% aglptfﬁgnﬁlh égﬁ é‘g*p 2 %hgfﬁf?rémllﬁdéq@na‘éﬂﬂy R% one

anothehhydrogenraiger) metbytsor edlylnY is baliregbbond ae@(aﬁ) A mbenzene

ing o Ry PR OB AT ARATHRUAS, o

halogénataraCy. 4 alkoxyearbenyls aitroi, namﬂxy cyamge Cag alkexy, hydroxy, thiol,

t of two or nore. [0048] This reaction is
C‘ea&?@g?’gb I"(mcarrl ed out in a solution state in which

[0046i| hEhe wemhtcavgs@ge/ awlecularweightel theddaziaadrieng pligamer
compPﬁH& gf ga%r%) gﬁh% r%&%+1épe?m§gnxa hh@ﬁp%@ streetu¢e of formula (8) in

g nomnet hy propyl ene
the cojngesitiomfaidaeninglantedectiveceqaiing aqqorﬁé%m theypresentipmention is

not sﬁcﬂd&ﬂﬁ 'Ilhﬁféd arly @qgl‘ éi(é?ﬂple' 700 162000001 BAA folikedrRpRAT000 to

amoni um sal t such benzyl triethyl amonium
5000@:h| ori de, tetrabutyl ammoni um chl oride, tetraethyl

[0047?”‘7"9@ rERike SBritolfontdedmpsuriePér thﬁzMéQﬁoﬁ’é pélyﬁ@érfﬂdfﬁ;bound

reaction. The r aCtI on t enper a

having dae siTusture ALIQIRNES) GAN Fieacting fie armpoynds having

two oIFr g'ggf I‘Plgn ngtbl ? é\{it glié‘ smﬂist'ttikﬁ’\t'dg lf?'mlhé' 13)hﬁh mtrogen atom
a e r
with th dramati QomReURY S FarBHI é@ ereactie; thgo?empwnd of

formuffa?(ﬂ)to%ﬁ I:fé Qé'éd #06nIY @loHOSF: m\éh@csmbimtlontoatw(sbr nworesed,

[0048) T fercae s et ahy BT aStn o SRlftiomatate BALH they are
dlssolvbd E‘m aAastganie. solvent sutlmat henkzenetoluepeprylede hethyhigctate, buty!

sctaels oAy BTN S B, e bt BBl e
aceta;eg metﬁw?wmﬁg? dals ;Ihahken g Ihladeddiosy, in;thzet neantien, Icﬁuaternary

[
ammordl Aot 9o hefly ferbuoniRARRN 2ictie; faleBLY dfynnbum
chloridestetraéthyh ammbhiusuibomitde entie like carebenisadiassa caiaiysé for the

cact TP SHB AR el BEETSRIA BB Dt o

be usedrovdle donteritoationl theebf or the ke, tout the reactjon dipae isfsuitably
selec{e r%q) E ﬁ ngoﬂgnza&%qﬁg%a&m éﬂﬁf&é{tﬁ‘%n@ §l1g Pa{bhy selected from
20°C lto BROHZ 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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group of formula (4) and the remai ning substituent of
formula (13) is unreacted or involved in the
formati on of the substituent of formula (2). In the
triazine trione oligoner conmpound or the triazine
trione polynmer conpound, it is assuned that one or
two substituents of formula (13) in the triazine

; o) und? B w nmaterial are involved in the
°'mufaomﬁ BieR E’h ‘nking group of formula (4), that
[0050] sin thlsereéoﬁm‘agﬂ ItS ﬁ:s?med!thigbamasutsdtitww oé theptviaginer trione

{ {
compgdrid RphG P 2% g 834 it HAVhbIHE oot Fbfoyie (1)
are readiesit withuthet carhpdandrof forifi2ja (1e) to farm bRihg grovugps ofifermulad4) or
only ofig ¢ otr Wy ?%lﬁg@% é@#%hﬁuf&kg g%@ﬂn%ﬁnlﬁ)n Fl{eefdrﬁ‘é'ﬁ%ﬁ%‘? thdllinking
grouptdf aimrnnuia (4 hand thenmenainingfsubistityemt of farmuda (k3 is pm‘eﬁmd or
mvolvé& Wﬁ{éJfol'?matlm QOp He étﬂbé@?erﬁ ‘?Wdlé’zz of Iﬁ tPr'?e frfdzfi'?el ffione

Iazin

ollgonwmmnmrui:@rdheltﬁ@an@ triariespolymer cempoun@ lt:tsrqﬁsumpobmat one or

two sJ&Eﬁ%rﬁa F) nﬁ{j’é Pﬂ%l) rlrﬁi?r}ﬂe W?@g@fg 9raeFaw material are

involved in thafosmation wéthe:mmgtptm ofrf@rmulad4 ZB;at issthe formation of

oo iy Sy, A ey Tt b 47 19
unreaglegrardnvehsethin the[foueéglorrﬁfetf@oﬁﬂb@umrﬁpf fosmula é?)( quthat all (that
is, m&?%régrsdﬂéﬁt@n%‘é’éf el @B) BRLINVbIvediiR the fdrRTafion of the linking

r conpound or tr|a2|ne trione poI mer conpo

nd
QFOUPM\WW@}J'@ &), éliiatuéttbeéomﬁathrb@frﬁj|99n(€8)8trw<r‘84r9d8§|vmer stricture.
[oosqqmqﬁé gﬁédﬁ‘tﬁ%hr& tﬁ@wm ﬁl&)‘hefdl Bridr déﬂw&mﬂ ritrigzia trione

or nul é hese npounds

polymaf 6AIPGHN [CAORIRRL cHEHS et CemP%\dé)af'}%mf'aﬁga being the
compdiired ﬁﬁﬂﬁgfﬁhrbb%bfsﬁmefnw @ﬂfﬁ@‘naﬁt(ﬂ 3y efprefdrably used! particularly the

0 the I nvention contains the
compwncgg]df%ﬁ\yq %'% ustq.q azine trione oligoner
conpound or tr|a2|ne trlone pol ymer conpound obt ai ned
by the reaction between thedmi azine trione

/1\ (28)

wherein A, is hydrogen atom or methyl.

[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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conpound havi ng the substituent of formula (13) on
nitrogen atom and the phenyl conpound or napht hyl
compound of forrmula (14). The conposition for form ng
anti- reflective coating according to the present

i nvention contains any conpositions containing such a
triazine trione conpound, triazine trione oligoner

10053E Sl AgS toRar arangrant B e Pive (TR Er TG REng S pffeent
inventﬁ?ﬂct:dhﬁtéitn%rthe;riia'ﬁt\é trioneccophpa ok arimm?luméiol'jgomeﬂommound or
.. of the triazine trione, conpo and. i L
razin 5off PRYERAD AR ARIA MO FOoE Bacor feWepfigbB fiazine trone
compduridhaving ke sulsstitaentd forhuda d13)hen hitiogenratomrarehthe phenyl

compd e hal & B HfEpobBbaicATol i ant
reflectt\ieecdati_r@_zéow{ding itothe présgneinventigrocontainsGotyAgompositiens

. t L Or I | 3 |
contaBRIPGFAY 4 TR rhEISHP SR, LB 6B mpound o

triazinertiiome polymermmammpaunsoeniyl asrcontdiningreemixturenef the|tfjazipe trione

coms R BN s SO AR R 0 G o
comp@urs) and the triazinertrigne polymaen camperish @mixarerefitha trazine trione
oligong{@omc;%&ﬁﬁ)%ﬁd fie @’i%{.ﬁ'éecril?ﬁé %?%%Wdlﬂﬂ of Bemixture of the

“Characteristics of the anti-re ecoatlng for ned
triazinerttene kompoupdsthe toazing trieng pligameneompeayndand jke triazine

trione?%wgﬂcorﬂ@{)ﬁﬁ&u' arly light absorption

acteristics, attenuation coefficient, refractive .
[0054] rindke gampasision feefarging antiefladtive coatitg cartamning the triazine

L : ; -
trione W@P gf%ézﬁﬁé)ﬁ%ﬁ% dél?g)ﬁ'@rléoﬁ'ﬁibﬁﬂa AMridZife lidie polyiee

ormul a used i.n the reaction

compeud prasticed ity eagtionbeeendhaitasae tigne ?ﬁfﬂﬂ?%ﬂfﬁ haying the
substiﬁegﬁ ARESRflE (13)eor hifBgeR Gtorhemdthe doRfpdupddfdbrmuian 145,

anti-reflective coating forned fromthe . .
according$adhe PESArLINVEDIIAR o ShPTactenstse ol YiE epiiveipptive coating

formed@Gfdth Bhé BofmPosiibR for foRANg aritrsflective byatitiet parttulary light
articular, . th C}f subst.i t,uent

pe he nd and nupber on
absorbion heraciaristos. AkaWalan SRETEINy TSBERE LURBATRInE ke to
irradid‘tit%h'fﬂ@hil uééd_)‘orﬁlﬁffﬁc?jg‘l’é{)!fn'y1 prdde@te _Iargelgtﬂléptmﬁfm tHehiind exfrtiveal

ste anti-r ectiye coating by etching.,.
compu oElRERbA 1 e-Sduh HEBRRITS PRI B bt mepprpoune
of forrﬁhlarﬁ@w Dséd affectetivg imexiequired irfthe removalstep béthe antereflective

.or_theincrease in the nurber. there :
coatloug Serb s cebhot o R Ehph I ERReERl FBiBy.socordns o
the pr?Seﬁﬁinhémtﬂ)n Ib@@?lh]ng. n In paetiouter thetkind andmusihercf substituents
ormng anti - ecti.v | r @i ;
on bepsgeie Al O hanhfaiere. i g ik, cpGpBGfid of faifhuli 14y Hifect the time
requirttl gbi thefrenrovel stegtdi aptiSefiectivisrdoating biyredchings eThe intragduction of
ompgound .of fornula (14) . ' ri

suostRLREa o4 T R SRRl 30 Lilrfom or the
like, ol iricpease in the swimties itkeriepf tan makei passible targsiusedige required

W th a i el ength 193 nm (ArF exciner |aser)
f°’th%Fe'RB¥/%ﬂ|sé%§’M%iﬁﬁ%m (F2 26 excimer laser), the i
[0055¢ oimpeasedvhere the doenpasitionfon fproting sntiiefiective spatiag @gegrding to
the preSenPhGbftictPlsYapptigd 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
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[ 0066] Such napht hal ene ring-contai ni ng conpounds

i nclude for exanple 3- hydroxynapht hal ene-2-carboxylic
acid, nap hthal ene-2,6-d icarboxylid acid,

napht hal ene- 2, 3-di carboxylic acid,

1, 6- di br ono- 2- hydr oxynapht hal ene- 3-carboxylic acid,

6- hydroxynaphthalene 2-car boxylic acid,

excimit St SHHAERS DRUEASRB SR B e oo
prefer§ M &eaxynapht hal ene- 2- car boxyl | c aci d,

et %@m@ﬁﬁaﬁnﬁmr@n@orﬁa?\bﬁéﬁ% A —

h dro%&dyp@maﬂ@&b@érbowﬁb deidli rtanl'iﬂmalghed xdicarboxylic acid,
napht@élgnalég mxﬁogﬁ g % §>ﬂ1]tg8mq1%lhé(droxynaphthalene-3 -carboxylic
acid, 6Lhydrbxgpaplathalengh2catenglic acie; Bd&eglmgd@xynaphthalene-Z-carboxyhc
oo, £ S PR 2 b 440 Ty Biimpinaste.2-

carbokyhrtram@l@brmnonamnhalene -h8dlicarboxyliganid.od- by@r@p(unaphthalene -1-

carboé/@r%ﬁn@hﬁs Bf%'ﬁlér?#‘rﬂﬁgléﬂbq A\ |€arb0)6yhc acid, 1,5- dJ\ydroxynaphthaIene,

2,6- dlﬂro4n@—1t5-dlhydoe)3lnlapljﬂmlgnfe rﬂz&dmyaim)gynaphthalene 6-ethoxy-2,3-
roxyben20|c acid,

dlhydéxép%hothél%rg%gﬂ} - 3- hydr oxybenzoi c aci d,

[0057}- SMdobenzenwdm@azpbwng compagnds include for example 3-

hydro%tg@{i&ﬂﬁé( cid: @%lﬂ?d@%ﬁé’hi@@ﬁbﬂ 23arﬁm6L31h96ﬂéx9benzmc acid,

enzolc ac

2,5-dighlomy-33ydsaxy-6- rnehoesyb,enmagg;g%ue g?t&ycﬂoxybenzonc acid,
2,4,6- %ﬂ;&#go?lﬁg@@&ﬁﬁg?(gig%gg Z‘ZgﬂI)m-ﬁ -AlilikathyIsAg@ioxybenzbic acid,
-fluom-ﬁdimcmtb@rﬁy@r a5ig L mah et Xk a7 Aol 3.5-dibromo-4-
hydroﬁ%’éHz%%’ éc id; W@XZQS _Braiblsenzoic acid, 3-iodo-5-nitro-4-
e g et 6 fuindiic aoid, 3.5
dllodézﬁﬁdcar PékybehzSictddid, Elictamty-2alydroxgbedzoic aeik; @Avydraxy-6-

soprapy meienzeI RS iasang S Ao 2 slgprbenzgicacid. 4.5-
dlchlﬁoieﬂkéﬁéﬂf%i&a‘ﬂl@éxwlcwdﬂ 5-amirs-D @G’-{rﬂewshphtbahmacldc

- tetr p hali¢ acid
benzqrmaérdlpﬁrw|'%eﬁlﬂo§t3’o$ BB abrerp hefige i - bt fic geic
4 5-d|@ﬁi&b;§l&héﬁ@§éldl panéihokiS-metsdptithalioacid; 3,4(5,6as t he
olhlﬁgﬁ;rrer conpound or triazine trione

rion
tetrabﬁgnpﬁbgt?\aﬁg Sﬁ?{ot Png a structure in which at I|east
[005 V\m ﬂhial cﬁihp@suﬁdm flfléomnmgsarmneﬂéctrueecbatmuramgrdlag to the present

inventig 4 et REe oS O Tigh Rer BByl By Mgk el mer

comprhd rh@vmy asﬂ*ucmommwhnthr&t\leasj twhdriazing mcmeenrags are linked

throug\@ 2 g]kfrm(j oog‘ﬁﬁ'@%%bﬂh ﬁ’h% ﬁ{g@leﬂ %&)ns t‘ﬁentnég@%%one

oligormet borﬂnpoundtohymamm@ triong, pqumekyomopunxi havmgytbe Stugtyre of

form%&%an%uge@; dﬁ%@ﬂu% %Jl)ﬁsACA2 ard Kk&ne lﬂﬁgﬁyr}de?ﬁly of one

anotlmmwroge[roaxaﬁ] gty e ethyl, @n@r@gealhydm&us&yclﬂelkyhﬁrcﬂf -CH,-

Ar-CH Brl5 Ga PRee PhER SH#2FF s < BFBEH i £, SaRGF pheny or

benzylonposi tion for 27 formng anti-reflective coating
100591 TREUSIGht SdrdGe MAEENLr WRIEHEbF i fridzifRitrisRE Bligomat | Y

compound or triazine trione polymer compound of formula (9) in the composition for
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limted and is for exanple 700 to 200000, and for
exanpl e 1000 to 50000. [0060] The triazine trione
ol i goner conpound or triazine trione polyner conpound
having the structure of fornula (9) can be obtained by
reacting the triazine trione conpound having the
substituent of forrmula (13) on nitrogen atomwth

forming ApikPAREE Faatgo accardn o FERresng veRidr & it sBeciicall
limited A8 ¥6Feimpler 700 f 263000, @nd AorleXxampleFHD00 10 508H0.0 C-
[0060]?Mzwegggzi%girll'@'ll\lqQligl_@n;eLl'AI gorﬁyw%§§rgz‘n%ggriong pdlyrﬁér (:%mpound
havingﬁl‘ie%rﬁ;:@r@déﬁ@g%l@(gﬁzém %foﬁtaimed biréacting@he Hrigin@triane
compongtavingsie S4oeifirt ot ERRbIA (135 obgestalin with carhon dioxide
to convét® epoxyaring encietyrinteddioxolahone ergnahe then telactipg sdibrareamine
compo%fnd'\clifl}lf)rdnhl.rﬁgt(%;.f or mam de sol vent at

y s
0 0 0 OjéA\As
I Ay 2
CH
ﬂss)\N/“\ ’CH\A.[ ___(2_(22> ;\N/U\N’ \A1
o)\N/&o _ o/l\rlxl/ko
o o
H—N—-Q-—Il\l-—-H (29)
Ry . R4
A
M e hs Q 0 ha fa iM

[0061] The reaction of dioxolanone ring with the amine compound of formula (29)
can be carried out for example in the presence of N,N-dimethylformamide solvent at
70°C for 48 hours. In this reaction, the compound of formula (29) can be used alone
or in a combination of two or more.

[0062] In this reaction, the triazine trione compound having two or three nitrogen
atoms having the substituent of formula (13) can be used alone orin 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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70C for 48 hours. In this reaction, the conpound of
formula (29) can be used alone or in a conbination of
two or more. [0062] In this reaction, the triazine
trione conpound having two or three nitrogen atons
havi ng the substituent of fornula (13) can be used

al one or in a conbination of two or nore. The

oossf RRELSa0A Wl RS 4] 4504 Y 34 e i
compwlftﬁhaﬁﬁg [tWE@3thiee ritrogen attmhs havingtthe substﬁuemtobftfbanula (13)

L

(29) te foret liking gtoups dfdfonuilila (6).8) onlqrmeommemn(w rmgommetles of

ormufy 5 YOS o g A s Ererpe i e
remainingasubstituent of fdrmlaeptﬁ)ys unr&yctnd et invelved in the fmma ion of the

substlghlegﬁ ﬁ?gcfrn#lgg m \gﬁ?lfg)lrh rBBéh AtorR’ e thail'nBQnone e

remal ni ng substi t uent
ollgonﬂerrcrum;aot(nwt)r the tuazleactmqme mlymev spmpeuNd, it iscassoimed th@ﬁ one or

two s%&? %%EF&HJI# ﬁﬂf)hlﬂfthé ﬂfal?iﬂé"cérﬁf)ow b@ eﬂ?aw fnaterial are

trrazine trlone
mvolvedmpmmtbrmatlohe)ftthe brking gmupmfefowugm@ thmform@tlon of

Wiy g et S
unreatedboniowolved im e formativn of §1e SuRBtEsaTtioh PTIUGR folopr that all that
is, twd ?F fﬂf%%‘) é@s’tlttfé?ﬂé of ﬁ)rnﬁi?ngZ ra'i‘@fd\/%“/e‘af in té fSHRTERIon of the linking

truct

groupsafffermulads, thet iscihaPemats) of aligameiesieic SoPOb Ry figture.
[0064 nlntthﬁ 4r8§ﬂﬁfdrpc5\‘ tRE tﬁﬁﬁnéﬂ#&{é 6II%8Meerfonﬁ|§tMﬁd & t('l&).l,nectﬂone

is, two or th substi nts

polymecb.cﬁmmum:gccar@ng i i pctiny 16 QaRRITCESY TOIMUR15) being the

compbyﬁ‘dfl'nﬁ@mg%ﬁfé@sﬁstnfd&d@bﬁf&&hla (133is preferably Usednpaiticalarly the

r structure r structure. 0064] |
comppHed Qf%d[mt'@ &48)ds pquerqbﬁy Hg‘?&e trione ol i goErer b

[omssgccor gBﬁwﬁunﬂé'oﬁ‘%rﬁﬁjlé '(Zg)ﬂj%edﬁ@f Wﬁﬂucﬂ@ﬂh@liﬁdzme trione

is reaction,

ohgomqrsgoraep%@d PﬁHlaM@Hﬁ&%?h@mHgM 56\6‘99.“9% 8&?‘%&'6? of
formLﬂ:—P(Q)llhéluﬁé%r é)EarﬁﬁI@fethﬂbhddlaﬁﬁﬁé prepylenediamine,t he

npound o or mul S ef er all
PhenyiRR B R BVUoRY Iy rar P St delie: ot o aiemidig e
xylenédlbﬁﬁhé‘eZ delmerophleh mdlﬁmounwlmlnmwhtmme ighe

conpo avi t he stru ur
diamifapdrlibaEgp e ihrke oTfgeremPRifs S By yredidthd of fla
combﬁ*&@h'cﬁlmﬁﬁloﬁmm@ 2- hydroxy- 1, 3- propyl enedi ani ne,
[00661 33! gqg?"gg%%{ﬁ &%ﬂ@aapg)%igrgﬁ%&ﬁjg#%&gnﬂOcrggt%l{uﬁ\glthe triazine
tnonelcdin dur&mtﬂaziae Iviidred eligoroer ¢cdnapburicor triaeine tuonpmiw@er
e used al.on

comppgBg Ry et iafie {97 Ristiiing to Rhe bRt irftRflion, the
charactsistiog of e antireftpctive coatmfmmedtfmmrtbe compesition for forming

zine t.rion
ani- it ok R0 Tl A ekt e ricaney
coeffisiehtrréfragtivevinter apddbe |hke tonireadiatiom light eised for I|thography 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 compossition for forming
anti-reflective coating according to the present invention by etching.
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characteristics of the anti-reflective coating forned
fromthe conposition for formng anti-reflective
coating, particularly Iight absorption
characteristics, attenuation coefficient, refractive
index and the like to irradiation |light used for
l'ithography process | argely depend on the kind of the

00675 SRR} Rl e B 80 R rS785  ocorin

the present |af/érettdm|std1upIIEd fier a prpoess avithoa lighthaf wavabength %mm (KrF

om0 PRl 5 S5 Bk 58 Pl B ta 29) e

compaunds anggtaonapiﬂhpleeeelmg smheas |1o41d|@ymeonawhtgaleng 1,5-
dmm&&%ﬂﬂth%l n&35 8 Y6 ﬁé&ﬁtﬁé?é‘iﬁ’é’é# fHeolfkef OIrIn a%mo'ﬁgln case where

ectrve coa accordin

it is applieshfor arproeesspyith adighd of wapel@ogtgww oM %r%egmtm@rr laser) or

wevel, BN 2516 e Bl 95T OB ucn o

phen)d@nm@vmme wlﬁnﬁglaanlnapaﬁr@pblﬁaonhaﬁ‘yler@d@mw 3, 5 dibromo-1,2-
phen)éelg cﬂéﬁmé‘ @2BH- E?Slla%lfo 1b- Eherivlé\@d?émﬁ\@émmiké are preferably

I'am donapht hal ene of the like. In addition, in
used.case where it is applied for a process with a Ilght

| 4 5
[0068&@1‘@?&{)?%%& é#qarrﬁﬂﬂa((éy br By@EndethellidkiRig)gréUp of formula (4) or (5)

in theﬁeaaeﬂér'qm%éosrziﬁgénn Eé\"%)é% %3{1@% agéﬂ)rﬁfﬁefr%% & of 3 4¥

substP&‘lérﬂrtﬁﬂmPrB‘géﬁ atéin%ndﬂh@fthﬁilﬁ@ heone eligsthentdsrapound or triazine
rono- 1, enedi am ne

trione palyBeRCoTPPHIG AT sﬁléqwee'né'&h'am least two brigzing trigng rings
are lifKeRf tﬁhﬁ?ﬁ/a hHﬁﬁg grditﬂ:%ﬁﬂorr"ﬁhh aylos (5} orethe nitrofen mtbras,

contalngtt iRdne PEBRROPPLI i Ak T sRve Seafne Setarbiny B

preseﬂf|rfv@hfrbﬂ1&1cﬂ@emef6%wmgs substltuent on nitrogen

t or the tri etr| | i ganer
toossf, P} erambly s Al e of B el HEURES B SstBbents of
formulae (80)eb (3X): | east tvvo triazine trione rings are
Iinked through a linking group of formula (4) or (5)
on the nitrogen atons, contained in the conposition
for form ng anti-reflectige coaQMg according to the
present inventjpn inclu@e te foll ow ngs. [0069] For

Cubst it Uenre —afsft”é‘}f& Bery) WBSCScoc

Br
- CH3
H I
—C—C—-C-0—-C COOH (31)
Ha 4yt |
CH,
o |
H | .
~ —C—C-C-0—C (32)
-~ Hg fyHa
HO !
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30 HO 11 GCCCGOGCG-(, i>-HH2 OHH2 Hc-c-c-0 H2
HH HO GCCGCCGCOC HRHOHH2 H --CCCOH2 OHH2
(33) (34) OH (35) (36) COOH OH (37) For exanple, the
substituent of formula (3) includes the substituents
of formulae (38) to (43): 0 --CCCO0O-CN-CH3 (38)
H2 HH HHO --CCCOGCG-NCH H2 OH H2 H (39) 31
HO --GCCGCCOCNPh H2 OHH2 H

. T
—C—-C~C-0—-C OH (33)
H Gz |

OCH,
| HO
W 9 =) e
—C-C—C-0-C— )
Ha LiyHz
_ Br '
0
H C OH
—c-—c-—c—o~c (35)
Ho (')H 2
y 0
e W, (36)
®OH™E COOH
OH
0
H I
—C—C—C—0-C OQ (37)
~ HO

For example, the substituent of formula (3) includes the substituents of formulae (38)
to (43):

KY




(40) HO --CCGCOGCGNCH3 (41) H2 OHH? CH3 H O
CCGCCOGCGNCH HRH OHHR CH HO --GCCGCGOGNPh
H2 CH H2 Ph (42) (43) Further, the |inking group of
fornmula (4) includes for exanple the substituents of
fornmulae (44) to (52): HIIIl nOIIl _ H---GCCGCGOC
H OHH2 2R OHH2 OH | Br OCGCCGCG- HH2 HH
CCGCCGCOGCG-(\ /~-Br (45) R HH2 HO CCCOC H2
OHH2 HRGCCC OHH2 321 H' O(46) HO
0O
- H I
—C—C~C—0~C~N—Ph (40)
Hz & H2 H
H T
*—-g—?—C—O—C—I'\I—CHg (41)
2 onH2 CH,
H 1
—C—C—C—0—C—N—-CoHs (42)
Hy L Ho L.
OH CoHs
H T
—C—C—C—0~C—N—Ph (43)
H biyH2 Ph

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

. H T i H
——C—C—c-o——c—@—c—o—c—-c—c——— (44)
(5 H Ho 6H Ha

OH

{
B, O-C—C—C—
o Hy H Hy

-Cc-0-C Br  (45)

—C—C-C—0—C (46)






H2 OHH2 HOH OCCC HR HHR2 H OCGCCH 6HH2
(52) (53) 34 In addition, the linking group of formula
(5) includes for exanple the substituents of fornul ae
(54) to (55): HOOH CGCCCOC _.CGCOCGCGC- (54) H
OHH2 H2 OHH2 HO 101 H
CCGCCGCOGNQC@H-NCOGCGCG (55 HHHH2 OHH2
[0070] In the conposition for formng anti-reflective
coating according to the present invention, the
triazine trione conmpound having hydroxyalkyl structure
as substituent on nitrogen atomincludes also a
reaction product of acgonpound of fornula (10) with a
conpound of fbrnula (1) or (12). R3 is C,_6 alkyl,

C3-s arkeﬁy+{3pﬁbﬁﬁ}—-oenz I 2, 3-epoxypropyl, R4
and R arf é:l kyl , : yl, phenyl or beng$2)
R6 is C .6 KN#I, phenyl or -(CHR nOOOH, n is
a nunmber of 1, 2 or 3. \ o‘.oc.e(\;a.ng.e.

nmet hyl , ethyl, n- pentyl, isopropyl, ohex or the

like. C3_6 alkenyl is for exanple aII 2 OH bt enyl ,
3-butenyl, 2-pentenyl or the I|ike. [0071] The conpound
of fornula ( ) and t conmpound of formula (11)

provi de_the onsi sting of the sthuctura

unit of f 5 -1egetNhon-ProictChyC— 53)
reacting OH % soI vel 3s cycligh @ﬁ r(
propyl ene glycol no [ etc. use of
benzyl triethyl ammo bron1de as a catal yst under
reflux with heating. H2 2 OH2 20O C .C ,C .cam
)" %
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CHN Nn OH/~~n OHN NOO O ORRa 0 35 (56)
[0072] In case where R3 is 2, 3-epoxypropyl in formula
(10), all of three epoxy ring noieties can be reacted
with the conpound of fornula (11), and can provide the
conpound having the structural unit of fornmula (57). O
"CCHC-NNI OHO Ol A ITOHN_O0O OO(57) N

In addglpp Fﬁ&lpﬁ#ngﬁﬁu%#%g%#%(gg%%%ey?&a%ﬁe tﬂétsngté élents of

formula@¢54yt@a@6):on product varies depending on the reaction
condition. The reaction product wused in the
conmposi tion for formng anti-reflective coating
according to the present invention contains the
structural unié of forrruba,(56) of 1 to 10000, and

ol i gquer i H
—C~C—C- o—c—@—c-—o—c——'c—-c—-— (54)

H2 GrHe H2 onH2
H ? [ H
— C—C—C—O—C—N—CyHs—N—C—0—C—C—C— (55)
Hy &yH2 H H Hz Gt

[0070] In the composition for forming anti-reflective coating according to the present
invention, the triazine trione compound having hydroxyalkyl structure as substituent
on nitrogen atom includes also a reaction product of a compound of formula (10) with
a compound of formula (11) or (12). Rj;is Cys alkyl, C,, alkenyl, phenyl, benzyl or
2,3-epoxypropyl, R, and R; are C,; alkyl, C, alkenyl, phenyl or benzyl, Rg is C, ¢ alkyl,
phenyl, benzyl or -(CH,),COOH, n is a number of1,20or3. C,,alkylis for example
methyl, ethyl, n-pentyl, isopropyl, cyclohexyl or the like. C,, alkenyl is for example
allyl, 2-butenyl, 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.
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conmpounds or pol ymer conpounds of wei ght average

nmol ecul ar wei ght of 400 to 1000000 are preferably
used. In addition, oligoner compounds or polymer
conmpounds contai ning the structural unit of fornula
(57) of 1 to 10000 and having a weight average

nol ecul ar wei ght of 400 to 1000000 are preferably
used. [0074] The compound of forrmula (10) and the
conmpound of formula (12) provide a reaction product

[0072]an bSé‘éWh@@e mmmepowmmnn farniulasi My all ohthwes epexyring

propyl ene nononet h
moietigiAag e EREtes Wk PP BY P ot 1T rt oAl Brctie the
compddhﬁ' HaviMg tHe Seadturzd unitof éerseuladi@r)e R6 is Cl. 6 al kyl,
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 forrmula (10). In
case where R6 is - (CH2H000H in formybha (12), the
prddgct bonsi |ngHZ tH‘elZStr cturd unit of
nula(SSClsl—EHZ C,\N ovikded by
t e arb ereof and

resp ctlv epo r| gof fornﬁlﬁgﬁ% H2 O H2 H2
[\R E*( 8 5TN'n T@ke vvhS5¢)

IS 21 -ep ypropyl ifn formula (10), IaII of three.
epoxy rgng noietiesHy 61 be reacted wi R4 the car boxy
groups ol formula (12), @k+Okh provide the conpound

havi ng the structura it of yormula (59). (CH2)n0O0O-
NRe--N>:ON(CI—|2)nH?(‘CN2) OO (59 )

o= N—%

. R/4 5

[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 themin 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 C,¢ 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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(CH2)n-N" -NO 11 RS NN--(CH2)nCOO0 O O-N'*'--0O
tCH2 0 H2 H2 10l HOCH ,C, ,C,, HRG-N NCH O (CH2)n |
OHHOB OH2C CHCH2 0 | """k -N N (CH2)n000- n(H2C)
37 [0076] The nunber of the structural unit of

fornmul ae (58) and (59) contained in the reaction
product varies depending on the reaction condltlon

. The reactio oduct . used.in the conposi.tio
providegfy 5 teafiof RN (5 Eetern Pk R4 4re Tegective epoxy
ring opfoeswitd (10)nhventi on contains the structur aI unit of
formula (58) of 1 to 10000, and oligomer conpounds or
pol ymer conpounds of wei ght average nol ecul ar wei ght
400 to 1ppP0000 are prefgpably used. chn addition,
IHgorreHzco oundbl2or y conpound co?m Qgg
st rQct umJ\ upCL of. G.g or ) of b ¥
ge QD | ecl Nght 400 to
ccC

haviGld a Mei g
000 ar era EI used. [0077] g\we conposi tion
t| ctive coatingy to the

| r.esent | nvetntl on the reaction pr oductl cont ai ni ng
tNe structurBg unit of formulae (56) ca Rpe used in
conbi nation with the react product containing the
structural unit of forrrul(légy(SS) [0078] The conpound
of formula (10) used for the productlon of the

reaction product includes for ex .
[0075holncaseywiere! @clsc%zii-qp@agr@ﬁm méoamr}g,(m). all of three epoxy ring

mmet%%@?’éﬁﬂ?& g%él s Br%‘PP%é 22 féﬁhﬂﬂa (12), and can provide the
compm@bawygdhgp&yp@wl unit of formula (59).

0 (CHz)ncoo~§

Rs—N }=o

| 0
d (cH
(>io R5\N/”\N —(CH)NCOO-¢
O\CH ‘ o)\N’J\o
2 0O H H O '
HO-CH 2 2
.. -C<
HZC—-N/U\N CH OJ\(CHz)n
o7 N o OH
Hz
CH-CH,
HO 0 ¢
n(H,C)-N" “N—(CHz)nCOO-$
(59) Q)\wl 0
Rs




I socyanuric acid, nonophenyldiglycidyl isocyanuric
aci d, nonobenzyl di gl ycidyl isocyanuric acid. [0079]
The conpound of formula (11) includes for exanple
nonoal | yl isocyanuric acid, nononethyl isocyanuric
aci d, nonoet hyl isocyanuric acid, nonobutyl

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

nonocar boxyet hyl i socyanuric acid, diethyl

nonocar boxyet hyl i socyanuric acid,

di al | yl car boxyet hyl isocyanuric acid, dibutyl

nonocar boxyet hyl i socyanuric acid, diphenyl

nonocar boxyet hyl i socyanuric acid, dibenzyl

nmonocar boxyet hyl isocyanuric acid. 38 [0081] The
anti-reflective coating form ng conposition according
to the present invention is preferably crosslinked
after application by heating in order to prevent
interm xing wwth a photoresist applied thereon. In
addition, the anti-reflective coating form ng
conposition according to the present invention may
further contain a crosslinking agent conponent. The

ooz’ £58 '@grﬁ&%fwgﬁvétgﬁlggﬁ%fwg @SBRI (5D RBhidinédh the

Ng Crossri m ng substituents sSuch as
reactioatprgtiudt varies depeodingsertfie igastion coadition, yhpe reaction product

used &f@g&;ﬂ oI R fSﬁﬁii’ﬁﬁ SHtCreRB ctivd 'Ebdtitg ddcdefding to the present

e crossli g agents are aqnes h%yln gt.
inventieasontains theostridtural tiow of %@m%@)iqf VECCY 0pp#nd oligomer
| i ight of 400 t
comiGHERLEpe MBI U AR ARrige b alsueoht of 400t
100000@ Aee pisforablit wserbt HO tqqypln@@nygbpgmppugq?s or polymer
comptabgl?é\ﬁ?‘gw%ﬂgttﬁ‘d ktrUBtupdT UM of Fermlia (59 6fe1 & 96600 akd having a

I'ncl ude conmpounds__such as tetranget hoxynethyl
weightraygrage melecutan wighteH400 {n i%QOaOﬂQeargo&r g‘f%faﬁ')ﬂ(/m? nt of
[ooﬁgggq fHePSoth| aéﬁhgﬁl f&@fsghintgzahtiv@ﬂmmfmmir@gawtmmihg to the present

oat | ng sol vents used, e . underlyin u ra
inventing, theseastier peaducheortgining he g‘é%ﬁﬁaég{‘ﬁf’?img}ﬁ@%%@dca" be
used i corsthatith WA hé eéhctihdprodacttontalningythe stttural @ot of
nassngpreferably 0.01 to 15 mass% nore preferably

form@ae58l 10 mass%in the total conposition. These
[0078) a%%! doMpolihd efRhalaoRased firl the productionafdse reéadtiongproduct

reaction dye to self-condensation. iy :
TS A S T T R D
isocyfath@rié tbbﬂ% kﬁ&deltlg)ﬂdtﬁiglycmytlfmwdn L{nm/aa:ig, impdobutyliglytidyl
) structure as subs ent .on nitr N ;
isocyBPHERack) rasBheRUR I e AR UG Aeish Piesenepldiiiay
isocygﬁuﬁga@k[tuent on nitrogen atom or triazine trione .

ol_ymer conpound. havin K i
078 s oFioT o BTl Kbl fbHot ocyanuric
acid, #hdhorhefryesocyanuriacid gmbooetihybisooyarugictaaid, maaelityl ng
. to t.he esent .inventi ol ; in: .
socyeuiiiesd, FiSHeseRY it Ayt Yo RS i ock
[0080F Bnd, the compound of formula (12) includes for example dimethyl
monocarboxyethyl 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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[ 00821 As catal yst for pronoting the above-nenti oned
crosslinking reaction in the present invention, acid
conmpounds, such as p-tol uenesul fonic acid,
trifluoronmethanesul fonic acid, pyridinium

p-tol uenesul fonate, salicylic acid, sulfosalicylic
acid, citrlc acid, benzoic acid, hydroxybenzoic acid,

o0 T BB g P PRI a Ty e preser
inventfon is pbretdrahlmdrbs&hylkad afteeapplm@lpbé)ydmaéldg lrrnédwt@rmevg\t
o PY 055 e . T R B P eécotn
formirgpograposition acoording i0i thg paesentieiansioniray ftharcgntain a
crossiHkif édgg&gt éd?nggéiﬁt?]rﬁr e?ﬁgtcro sﬂHﬁHb nPﬁ‘f&leérstrﬁérammes and

cont a res eseoecross i nk ormng
substitutedtureas havmgeqr@salla&- @rmmg ﬁyaﬁtdﬂd?n@r%mb @PM or

el e A i oy g st e
Preferabl ceassliefing @geots &g qnegdiaving @@ﬁaﬁ"tm@rﬁ@ﬁgfr\aﬁ‘
substﬁﬁ&“é n@r "e?éﬁwgi c?;ﬁg)du'nHS stith ta@ﬁné!hbkyméfﬂy%lbd \cholunI

mteconposntlong &&L& Luril
meth@methﬁbt@tmelam@@amq@ pEafetstly ﬁéyms glycoturil or
hexarh@ hidthyl Félafmfifd. N F‘iﬂfhe‘rWﬁb@@séﬁﬂkm@@@eﬁﬂ@iﬂ@@c@npounds

e S MChbSh R aIbl . o aop amount o
the cr%salh%@éyﬂﬂﬁﬁ | VBR Gey I iydspendirigton méwd)at&igifjﬁlwénts ur?ed the
underéwné ségéttyqe{g queg\é{h%%cqsggrqﬁ t ach|H lﬁ?%ﬂlr%gf a@gﬁé( bf fhe
coatiftPterfuitear etee) e uﬂfallé@f@i‘et@m yhafs8 %, tpoefbraiflg 00DDto hBneass%,

Ml MRt

agent@dcabRhbfy bty £ ossirking rexttiomateftoselfiaswlensation, but they
can bgzg%{)gf?géﬁg%yg asf%r(g)sglrggﬁl ?%Hign%mﬁegﬁ%&tg%é %zm% trione
comp%uhid Wa@ﬁtgqﬁmbxymkyt struglusé es spbbtituent/on nﬂragaalmoatpm tnazme
vioneQlalPSa ke oS RABIoHTEy P LR, g nirogen
atom Zorhtyi dzm?eytﬂbﬁ@]bblyamr)dom;mumdt Hraviirsgp bydrpyyalkyelts’iamtw‘eease
substgugﬁ rﬁ%rgp%?rﬂﬁ%%ﬁﬁiﬁ gﬁtﬁeﬁ'&'ﬂo@‘éw ﬁc}ﬁ/?orﬂ’hﬁ#‘ composition
accora1ﬁg/tdfthemesmtlmvmlbacﬁoybaampie lnydraanz&mnulaﬁod@b Hgb, (4), (5),
(50). (NG I6D i h ool or oet hyl ot haot vl at o, a

[0082]0As! gamlystcfbr prdmalingctperaloye- menmmq/crgsghnmmm reaction in the
press Sy RHGE, A ORI Sh o€ ABKMBRRc ac
trifluaremiettemesatfenicacih ptyrlglmrm @f—tolmuﬁq@pr @,@Jsgyhc acid,
sulfogﬁ%‘f%é@pfpglé’%&a th% Q+ Qﬂ\,&o% é‘raic%@y :%((‘(3:\'8;%@ and/or thermal
acid gereratarersurh &5 Bk, 6x9q@atvpmoqy@lonsasa9ﬂeapee vmniomtosylate 2-
mtro%’?\zﬁlt@%ﬁ@tpbm 2 I H&E&dé’é i[mgfe%ﬁ%ﬁpnf%bww baZto 10

nmer o al cohol th
mass¥ foy examplea. mltaﬁenaas%dpéln@mal Sﬁlld\n%%ntm cohol with

[008%2 Tk g@o‘?ﬁpqsﬁ‘h&?ﬂ)‘? Ifé/rﬁﬁﬁ%glﬁtl ‘f?ﬂé’étuv@' dohiRy achhluﬁ@thtHe present

dr oxyet hP{l ¥ rr?(
invendipheoa ttheecmtamrﬁatqm haying @t '%?S@cﬂﬂﬁ %f ormiing substituent
selected HORPRYEHRY hrotip)¥hrboxy group, amino group and thiol group.  The

addition of such a resin enables the adjustment of characteristics such as refractive

39




ether with 2-hydroxypropyl nethacrylate, a copol yner
of methacrylic acid with ethyl nethacrylate, a

copol ymer of methacrylic acid with maleinde, or the
like. [0085] The anti-reflective coating conposition
according to the present invention may contain

phot oaci d generators in order to adjust the acidity to

h f '
it RGBSk s B 5 AT s s e
formedé @hh#‘g;k %c?rﬁbzﬁyamﬁoﬂﬁlngmr&atjéﬂepﬁm ocating apooeding do he
oot b, b PR % BB e et >
hydro*ye‘tﬁi'lu@lfyw@tmaﬁdﬂybwwlanrylhté @gleydroxyethyimethacrylate, 2-

hy dfomﬂg}ﬂﬁ}ﬁqg %J ath'ﬁ)a ﬁ,&c#w f‘éyquo?(g&ﬁhxl vmyl p?r acryhc acid,
methaehgicassid dr gwkikent dl"h'e resurchasaa Wnghtcnveragsmd@@lmrwelght of

reer g S GERE, e AL SPD BETHR P00 a0 g

The afhoums s%hmfmm&bb;compbﬂtmrdonﬁm%g antieflectivalcogting i 020

mass G0 58D -y lRtabl o Bse ke R R R ot T

[0084] OFhé resin irgludes for ekample pely&obydrngy%tbtldngthagrxl@iet pelyviny!

aond) 50K, kg R Bl Bt ety

methadnglateadj copatymer of Zmudrcawnmnyé acrytate et isapropyt raegw%y late, a
copoIYrﬂg%fo? ?@lﬁ?&%{' %t‘yfdt@ rNlth 292 ‘Q'J%rlﬁﬁloréé’thﬂ rﬁétHa'&Wlate a

rve coat or ned ron1h
copolmepoémhydmxvorommﬁthgcrytate Muthe?t 2 tﬂiﬂvem@é*bxh acrylate, a

copolg}‘ég%ﬁ @d?%@ﬁ??&ﬁﬁ& Id? it ﬂehloFé‘éiﬁﬂ rhé®Bkrylate, a

t _absorbin | ud
copolmesof@«hydgommm nwbaerma G with ays! quxg'g{?g& chyate, a

copolfrﬂgf' Bﬁ G%h‘i’&hﬁ&ryﬁ tb QﬁthVﬁb@iyﬁﬁ@tﬁbdrﬂﬁt@ra @tfpolymer of

Cco

h
2- hydfmwnmmquthacmﬂte w'@ﬂr'e)t'ta'wclﬂ'g%tww '@%gﬁfi\yafﬂ’fyﬁﬁpy'
metha%rgcgom fth a]eﬁ)gfé ¢ 4 eo;scﬂwneebf QIhnyé)Wpt'&tﬁ/I mmnamtaee with

tion due to un ess ce of

maleimidss ta e@rolymer eh&mydiRypre la?%&’"ﬁ‘@&'\%l 8 Ras

| f | alcohol with
copolg\'ng?bg{?ﬁ"gl ﬂ&?g&g@;ﬁﬁezg% ﬁthﬂ@ﬂgﬂlé @f:oﬁélQm‘eoo vinyl alcohol wit

malelm@@)comqjymﬂ ofryigy ﬂl[\Oldw "E%Hﬁ% Oooc{x?od%@er of 2-
hydroﬁggt‘ﬁgphﬂﬂ StRET With &thy enétﬁadryidte ng copolymer af mhyldum)e/ediﬁyl vinyl

ether SR ONET I PIORY metBREY Al oS! A TRIHIE: acid i et

methé@maié) rAEHEolet of ﬁ*fétlmr?htﬁa@d atifngakeiminedionthe like. he
nt |nvent|on e

[oosﬁ oTbe emysrg Ysctive Coatihgrianoston ateardingds 118 Blest fvehtion
ghotoddld ¢enersfs infortdeetot adjast thelacnﬂltycbmttmttqf a photoresist

v m‘én{a&%@bnﬁﬁi"% o PR ol BleiFadafrs include

for exafiple wnilim shitphotdeic generatqrs|isaich asnbtstm-buwpheny)lodomum

d
tiluokrRAeRUaams st e s R, A B SmEiEpeel fonate, halogen-
contaimhglphbﬁaamdmenmmrst sucizas phenyldis(trichinrometiyl)-s-triazine,

sulfor%jﬁrp?p' D ‘i ggoungr dgﬁmiﬁ? Rph%\ n tggﬁé‘t‘él or‘?@'ﬁ%lﬂi&%uccmlmlde

acene
trlfluoromethanesuIfonate The photoacid generators are added in an amount of 0.2

to 3 mass%, preferably 0.4 to 2 mass% in the total solid content.
[0086] Light absorbing compounds or light absorbing resins can be added to the
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conmpounds, triazine conpounds and triazine trione
conpounds are preferably used. [0089] Phenyl
conmpounds havi ng at | east one hydroxy group, am no
group or carboxy group, naphthal ene conpounds havi ng
at | east one hydroxy group, am no group or carboxy
group, and ant hracene conpounds having at |east one

hy. ' . . . .
compf¥ipg iy o tidbant RsB56TE SHE BT ot e 308 Mot imvongen
The addition afitke flight absorbingugomzotnus q;!rlighp absorbirgy tesins emanles the
sl SRRl ERRER R i3, SRR, etcnig
rate oathel |ikenpfithexantsiaflectice ceating formpetdron dhe compasition for forming

. i L i : . _Ci lys .
-l Stk B8RRI rE! TR g SRbing
compOhreds aplightsabseing mesins includesdnes having ashigh@bshmrtiviy jo a light
oL SU ARG B SRR ESRLPE Ol componen
in theadiatoresist inyieh foroled on therantrseflective sentios apdreyentiag standing
wave %@%Wﬁe&ﬁ:‘ﬁt ﬁ'(g'nfl‘@é @ugétré@ycgrrﬁﬁdﬂ% réfleé\ﬁ:‘?mﬁ%{cﬁﬂﬁevenness on

carboxyl1c acid,_ 3-hydroxy-2-napht hal ene carboxylic
the sutface, ofsubstiatey dfastherzhadioht abserhingcresisbiised Basajweight
2 At t
sverafHOBEUE, DEASHENt VHR00 SN S0 000 o 1000 o
10,0080rpounds having at | east one hydroxy group, anino

[00873" AtHe light aB§6M%%c&thGan Br li6t ABYPBIRGSebiRdanitss used alone or
-ant hracene carbox | C acl

: ) d, 9- . .
in a mityre o) twa ﬁW&ﬁ?-hrE%% amount ghthelight absediag spmpgeund or light
absorgidgerelsgp?ugg]a r?ﬁﬁ\hﬂd%ﬁidﬂ ft@Eforahﬁ@ h{ﬁﬁ-ﬁéﬂé&%wjtadng{a@bording to the
X | Vi e omatiCc rin SUTr re
presest, it eRoR RERIAPIVAL 01 masan Y BIRIS: | 16 98/mark fir [ Sxample 1 to
50 mddsys, dwtffot' Bﬁambreiswhue mas¥% i tHeatdlelid %bﬂtelht.ar omati ¢
| r.u ur e uc as reglne ring, I noll ne rin
[0088] . hsersht Bhgorbifia e BpBlid. for Sxamalk the folyng compblinds are
prefel@EﬂF@%é;ti:rdl’i@@yp@dmg@mw@en&ﬁﬂ%ﬂon@cdrrpom:ilmtbenzotriazole
apsornplin cO ou , I I NS avl n a eaqs one
compapfE 20 Gqeunds, hepfifeleng sombowids, afbirefiS compounds,
anthr&@ﬂhbﬁ@b@llwpouhdg. tﬁazigetdmhﬂg&m[elcs)g trmin'Tdhltrbhe coepEAiridsgquinoline
struyctural,.unl t..can e used. e resi
compRundE bt s} PHeRL STt B s, maBPRieifds chTRaagS Hthfhcene
compbands,akazine Sompaounidg Hngr teiazineftndyé gdmpoyady aes preferabiyeused.

i ke. I n additi [ es] i N '

rossl o Seithieilievh G BASE € RS alIF A e oS o
carboki/ lgeows, retphtitaleme compoundsrhaving atdeast@mechydBoxhgrospi, amino

i nc I | it
aroun AR 8Pl PR A BERRY sBRERERY B0 Rgidastone tydrpo
group? ahyino grywg oy tarbokygroupaare, preferablyyused. of
r0se S5 BYBNY et AN FERBBEENS Flron S50 MR pciroup o
carboxy lgyduge trichudeyphens|, bromaphenol, 4,48sulfonyidiphenol, tert-butylphenol,
bipheﬁﬁ@%ﬁﬁgé%eatcw | SAREVIR oY, HyRiréRis SPHtRAl & ey &tig"acid,
aniline, benzylarﬁine, benzylalcohol, cinnamyl alcohol, phenylalanine,
phenoxypropanol 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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[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] The resins having naphthal ene ring or
ant hracene ring include for exanple the resins the

follow ng structural units ((a)-(g)): H(a).OCCCOQO
naphmplmar%gyy@a@g) 3-twdraxyeé-na ne ¢earbpxyligagid, Q,]Vrdlhydroxy-
2-naghthalene-darboxylitcid, &bloo-RARRBdxyHaphiitiénd, & 6 afaphttfalene

. coating.form'ng conposition according to the present
dicarbexdiciacigh onthe |8i?r-1t ain further rheol ogy controlling

[ooszlgmhtesantﬁfél&ﬁiﬁ%nwu&disa{d fg at [BHET G196 BYdrdxy §Féup,idmino group
o o S e S A PR g
hydrd@'tn_réthylgjhtﬁrtagereé, 1i-a|?§mwitmcéhe ortH@m@it! ity og the
nti -re ve,coatln 0 ng conmpositiqn ana,ln _—
10093 A the IR phsqrhing gemPownd denSxameRBsins gty fhiyaromatic ring
structuregach m.sﬁerilzbaeamﬁi, napht!hamrie}/mhg:?aahmgadane?iing;in the structure,
(0] si,tion Into.the |nsige o ol es. . ClT]I . . .
or halpaap Seteergtatio g, SRR daPeS BrriRE Eng, uinolize ring
thiophené ring, tﬂiia‘mﬂélﬂhlgplinibhmga‘:]@ ouflld)xﬁzlﬁoﬁ] riqlm@::balmt Lgsetd. I
I L,sobut,) { at e L ne . al a or u ..
[00s 41, 45085 1obHBReT B Campiid fesinS RaVucitieBl AR dfomatic ing
structlire subb tagl beniepleg'mg, lndpi&t_halntueyﬂinga‘luli _antheaqe(llgiel;jrsing_)irtt%n!e repeating
. [ { ec adl pate; nalelc acl erivati ves
strucfiafHiod] bR Uty Vo Sat 6

mal eate, diethyl mal eate or dinonyl
[0095}a Thet resins| hevingabénizather ingaincluste nauotak eesinydtaiggenated novolak

resin b3 e A Rénd B {RLNEL °Hidin PLGAL Boriing
benzyagotate| benzdmethacritate, styrene dyydroxystyrene iog the like as structural
unit may be mentioned. Such resins include copolymer of benzylmethacrylate with
2-hydroxypropylmethacrylate, copolymer of styrene with 2-hydroxyethylmethacrylate,
copolymer of hydroxystyrene with ethylmethacrylate, terpolymer of
benzylmethacrylate, 2-hydroxypropylmethacrylate and ethylmethacrylate, terpolymer
of styrene, 2-hydroxyethylmethacrylate and methylmethacrylate or the like.

[0096] Further, the resin having benzene ring includes the resin produced from
melamine compound (trade name: Cymel 303) and benzoguanamine compound
(trade name: Cymel 1123), which is described in US Patent No. 6323310.

[0097] The resins having naphthalene ring or anthracene ring include for example
the resins the following structural units ((a)-(g)):

CH3

Oﬂ/\% 0 Ho 0 ()
2 -~ Ha OHH2 ¢ )
(a) (b)

CHs
O-C—( 0-C—-C-C-0—— )
H2
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agents are blended in proportions of usually |less than
30 mass%in the total conposition of anti-reflective
coating for |ithography. 43 [0100] The adhesi on
auxiliaries are added mainly for the purpose of

I ncreasing the @gdhesion between the substrate or

phot or esi st and he ’-ti-reflective coat iffig form ng
conp 0 Rart

@. | ar pre ti t hgi det achnment
of t¥e ph t or &l st devel o@rent Spe€ fi @@ es
¥7 osi | anes| sucHs

H ude c

| or osi kane, m(lﬁ&.;@r);d chl or osi | ane,
phenyl chl or osi | ane o%
h

chl oro yl di met hyl - chlor05|lﬂﬂé2 al koxysi | anes such
as tPhet hyl net hoxysi | ane, di pgt hyl di et hoxysi | ane,
nmet hyl di met hoxysi | ane, di neth i nyl et hoxysi | ane,

di phenyl di net hoxysi | ane or phenyltriethoxysil ane;

sil az s such as hex t hyl di si | azane,
: ?-E( _rlrrethyIS|I %a,

gl yci doypr opyl tri met hoxyq @Hﬁz hetera

conmpo ds such as benzotri benzi m dazol e,

i ndaz r}e i m dazol e, 2- ms@ pt obenzi m dazol e, 2-

mer capt obenzot hi azol e, r capt obenzoxazol e, urazol e,
t hi ouracyl, nmercaptoi m dazol e or nercaptopyrim dine;
ureas such as 1, 1-dinethylurea or 1,3- dinmethylurea,
or thiouren conpounds. The adhesion auxiliaries are
‘added | proportions of usu Hy | ess than 5 mass%
pr ef er apty—TF man 2 mass%y in theltotal

conposi i ‘ & 'O'-Eﬁ)i"@‘t"OreO ating for
|'ithography. [0101] FHe arffhH eHzec ive coating

form ng conposition according tothe present

i nvention may cont surfactants with view to
preventing the occ?g)' ence of pinholes or striations
and further increasing coatability not to cause

[0098% Wﬁ@éﬁtl#@ﬁé&ﬂ@%‘étmg\fﬁormh@ c&hfdo%ﬂbﬁréfctordm@m the pmasent
ni ¢ surtfacta

inventi A cengin e Pip ooy Pbondcacefls, AESioh RS

surfadtélntfsyétceiri"@dd|t|@f®to/mey&ﬁdvﬂ deseribed omeyg)| if abbecsary

oo S HSUEH) S5 b R A YT o hEsin e

flowal§ilily- of the lamﬁxﬁﬁé&twb&fmetmgiﬂyﬂmmg e:nMposttlwrand in particular in the
et.her

bakin3Ieft EAYRE B yBs Y by SHEestive ceaing (orming

compagtlbn iirto theirisgidenof idblest eSpecific gxamptesithessof include phthalic acid

{

corvda8 st Asfaume B b b AR E R, AR Bropalge, dnens
phtha;ate or batyl tdsbdetysl phthadatecdipic acit yexyatives such asodigi-batyl adipate,

. tty.acid.este ot
cisoth Bl b B, et gr KB RRIGE Al lvatves
such asdirnsbutyihmaleate, diethylitaleatsmorsdinanytrealepts; wigio ecldyd@n@tlves
such 3§ PRt Sepi 3 ERANFAIRNRRS) SBERS CpBrearicaci
derivafivé&Ruch as n-butyl stearate or glyceryl stearate The rheology controlllng
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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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, SC102, SC103,
SC104, 44 SC105, SC106 (Asahi dass Co., Ltd.),

or ganosi | oxane pol yner KP341 (Shinetsu Chem cal Co.

1061 ikiaisbon bl RACA BABEP ik 5 SRR R Hifghing he

adhesienetween lilee sobstrate @rpbotdresist afd tHecanrtirteflectied coating forming
t t

compe st nSrtichleh BRIeRNY 1FE ST Mt Be P BURERF P 1o

developmente Spetifie exampldethedesfdnclude chiorosilanes sugha82] I n

DS T B ugBrdsting dnpFlldaidy HiGpRlghe'Sr

trime Y
chloremethyidicethylsahlorasgildare; mltdxysifaneststichras tgmethyimethoxysilane,

cmeBYEAER Byt B RO6 e IR,

dnphe(mwnmptms@enmot pmmm@thcwsuanee.suazamsrguohms gl ycoI

hexaﬁﬁ%ﬂ@ﬁ&? an‘”et N‘-blg tﬂﬁ'a\éllt@ﬂﬁlyglﬁ'c dld1m8fh&ﬁﬁu‘n‘éﬁ5ﬂ§"g¥ﬂﬂpe or

'trlmemylailahw qulgo)silems sughcas vinybrighloroshane,geet at e,

o e G TbHop BB 0001 e
9|YC|®XN9EQRYWHI§1|R®(MGW dmtemvelic @Qmpour&sﬁ»ohaa@bam@tnazole
benz@‘ﬁ ﬁé(%ol@yﬂﬂ E&I@CEﬁ ?%fole E‘?ﬁé}%ﬁgbﬁnflmldazole 2-

ut ahoat e

mercap enmt #Ze8, awmeécam@b@nzozazcnl@t H@Z?Iﬁ dppuregyk, et hyl
mercaptiriia¥ Bl rﬁB?Ha%to itnlﬂéﬂne%ﬁ.lé%@@éﬁrébm thﬁh%thﬂﬁ’r‘eﬁydr 1,3-

tg yruvate, ethyl pyr uvat e, eth acetate, butyl
dimethybirea.cor thiowea campaupds. bule adaeslan auxiliagies angadded in

propd?f&@bf:uﬁawqeés%tnaws Fh%s‘é %réﬂe?é&ly |€¥s thén chnasé%t irPthe total
or nore of Further, high boiling

f
Comp9§|t‘9@rﬁf§h§ anh- rﬁﬂe‘BWGWaé'ﬂg f@ﬂ It egrapbyobut yl et her or
[01011Ir Wﬁé'a@iﬁereﬂébfﬁ\@ cORtiMg bfbwin osTt’f“cﬁi adcoramy tb Qhéfb?@éént

the sol vents, ene | CO I’TBHOITEt

invention giay ERRIAiN %Htangirgﬁaw't iewia wenéma e&@ewé%ce of pinholes

or striatibhis anH&Qﬁﬁéﬁmc@Hsﬁﬂ EERABII, ntNE calse SNEASNaRSvatiess. As
preferred for incr aS| nc??‘ag | evel i ng

ert
the siragiatsamentipn nay be Made g TorxamIPIasnoion suFfartapts such as

polyoﬁﬁethb?naﬁlkyl f&ﬁérgcé IgV ?&M)’eﬂmeﬁé Iahhﬂ eﬂ’ié?rsﬁdil'yoxyethylene
entio ive

steary) &ifieh Db oRESTME e N atie hABSKHINYRRS clay! Bl i,
polyo ﬁymblalk;arauyi étheri; b»g)epolyexyéthwén@ bctybphensdlethér, a

polyo RSt BHRREIRhEhel etfbtapPlySxUriiviene rolRdp S e otk
copolgimess)| dorbitam faﬂly@mdiesmn &g, syriitap monclduta@esorbitarst
monchSFH1EL Soean i e, S AP Eate, o g et
sorbitdadristeasatd, efct, tpoﬂvt?)qte’;]hyla'rwlsorbmaremmdhestdrk,aé.'g.,

e 0 e res

polyoiyaffielieisprial FeRaleufde: B3vBiytRens sotitan mraceaimiste.
polyogmtbylehersorlat@ monabsteavategpalyoxyethylend sofbifan trioleate,
polyoaf%ctgggﬁ?\ %ﬁﬂﬁ%?gﬁp%ﬂiéfe eft!! dﬂdo'}% Hheed std?'%c?alr{@lé 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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a | ow nol ecul ar conpound which is deconposed with an
acid and increases the alkali dissolution rate of the
resist. For exanple, trade nane: APEX-E manufactured
by Shipley Conpany nay be nmentioned. The photoresi st
i ncludes also fluorine atom containing polyner type
phot oresi st as described in Proc. SPIE, Vol. 3999,

SC1 o§3§g§§é (BRabaE a L O, §F’dﬁa§5§‘{8§%§3§%§me§’ %*0%@ (Shinetsu

Chemjical @3], 14d.); btr. dGihel bipadingamolre ofiibe surfactantsisdisually 0.2

mass‘% St kY eqr%(e??bl?@'i %ae{]s"’/s:m Ry "ﬁ\}‘gt}gﬁﬂ ggﬁggrsﬁifoheo‘f%g Snti-

oatn hogra ored
reflecﬁu& coatﬂfg f@cﬂlthagrapjm acr;qprdnhgrtmthg pceaqmbmwantmnof Theesurfactants

may bg)ﬁﬁq)%@aweq}tﬂ"ﬁkaIMS% mﬁen‘?mﬁgr ganl c aqﬁ%bmgtﬂ%

[0102}; dai thenpiigsend inventiopoas the anlvap@rfomtseplwngomemhove descnbed
solid &ﬁ‘{tmcﬁ asSB&gH\'é‘r %bhié)‘b%ﬂs ﬁ@hﬁg‘uﬁ%ﬁﬁabldf%ﬁﬁeﬁé glycol

ous anmon as et hyl

monome;ﬂmd@m%rnet’ﬁyler@eﬂimangn@ﬁﬂwwe@thgumtbsl ca!lpeelnwa@ﬁtaie ethyl
cellosef\/e‘a%eﬁ’?tguabélt%ﬁ@wﬁf ﬁwgﬁbﬁhe%'i?l ré@l‘?%ﬁ&ié'ihaﬁﬁn? glgcol monoethyl

am ne ["am n
ether, mewla@e glyest, rwmxlﬂaﬂs 7y ﬂ@n@mqthyleqthgrn prepyiens glycol

monoﬁﬂéﬂﬁﬁ"eﬂ‘i’é ¥e @%@nbwﬁyféﬂet @yé&cd?ogﬂ dtfér é’éH%éﬂéY l&lﬂ@Wé‘ IXy{8ne,

X|de tetraethyla droxi de or choli ne,

methy& 9thyl ketomen exclgmlﬂaaen?yﬁwcm*‘@@ﬂowp%thvb?mdroxxpipplonate
ethyl f—h&/&hﬁdyf@h%thﬂ ﬁiﬂléﬁ&léeel% ce%étéo btﬂyqs hﬁd&%&yé@etate

sur SUC as nonlon

methyd 21"&&’6&%? ﬁ% E’lé’ %ﬂﬂfé@’ msﬁmhé faahf@emem@mm Atk
metho&?pi«dﬁ&?ﬁérét‘h A3-2lttkdlypfopibnaed ity S-etho ;ﬁ‘bﬁ[dr%‘t’e methyl

Pyruvgie EBRBY VAL @3@@%9? L A q‘i‘%" Shivalsciate by gtate, et
The ofdélﬁlﬁ!solbbms rhb b@&l‘-sl@@chnﬁgly cﬂﬁ Bomeinitioh®f Qﬁbﬁﬂr more of them.
r SCr.l SUpDS e.ln
o103 Fairfiafcuibh @H'r@fﬁvwﬁ SP6h AShragyiaha ghieo) manooud st or
propyl(eaelglymm/mddmm eﬂnmmateqaay pehnixed! e Antorlg thersolvents,

propyRhg g SaL o aihy! etief iedyioa gBit] monemstivl Sthér dosthte, ethy)

Iactate; dutyldadtate) and cyelthestahgna are préfalved fointreagingethbdeveling
r exanple, with a spinner, a coater or the |ike, and

fo
prope{t}([er eafter the substrate is baked to cure the
[0104} cpphotoresistito Heodoatedtas amupper layerfdfehé ianti-reflectivergpating in

the prsintvgid. B 57 PiaBats FoB Hnd ostyEhbE RRITES 6 gy be
used. 1.The photorEsist dnclades achendicaliykamplifid type résistwhich opnsists of a
photodif gsferey Gt A = hifer fayizgd 5 which &5 Ryl an acid
and intremsesalidliodissaation rate, a chemcallytamplifieditype desist ¢orgiigting of

an alkéﬁ-.ﬁggj%ﬁ%Bmﬁ&%ﬂ&i&%ﬁ%@%ﬁ%@sI S'Io‘b?fr?orleédlgﬁf&n%&nd which

is decompesed with aratideansbinoreasesibe @P@Ei)dlsm)}utlm ate bbthegesist, a
cheml{:ﬂl fgrq\gilt &y {eél.ibt do%g%gib tf%bor{ogﬁfélé (g%ﬁﬁHtSP' ap:%{i&r I{;‘a\ﬁ?&a
group avttich |srcﬁdomposeel withan rag:ld/\am«t mmeas&sttbeakatdlmutlon rate, and
a low MBIBRURS dOMmBuH WRITRM dbBorhBEs& WithUteacid 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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step. [0107] The anti-reflective coating produced from
the conposition for formng anti- reflective coating
according to the present invention in which a triazine
trione conpound having hydroxyal kyl structure as
substituent on nitrogen atom a triazine trione

ol i goner conpound having hydroxyal kyi structure as

(2000} 4o SEREeluado e i e o, Sl o, 85574

(2000y.ubsti tuent on nltrogen atomis contained has a

[0105&{:&% ﬁ}j@t &%Of pgg{sph fgf r:q%{\{e q@eﬂ H?ﬁlg g, at;'m‘h oresgstﬁ'\avmg the

anti-reffeetioé eoating for Iltmsgirhpn@fcfrWd sy asmgm% ahtnefledtivecdoating
revent i Str

formir SarRRow i of bnefiesgit ruPrton B3 iy HB30p% & afliéays putions
of alkalis, iesd.ainopganiy alkalissdch las sodilon hydmxmdf] gotassium hydroxide,

sodufdbOFLeC SO SRk RS HHERLEARY AR prmary
aminggrRobnas emylmmnemr:mpnmytatmlaet secmdnq; amimesesuaivapound
cetry BB, S PR R RS AR o

methyidiethytarhingy alcphbkarhinesrsuch asdimethyléthanolaerine on triethanolamine,

auatefy B onPhT SRR prchof b anyniitinlft KBodeRhro

tetraethyﬂamgmmmndtydrma@@ ot eholie, baslmamtﬂeatsue:blaﬁ pyreie o piperidine,

etc. ﬁjrﬁtgbﬂ'gv W eﬁ@y@g@?g* élUéﬁé’lQ s%htars' @t{%r@ﬁyf&lb&ﬁ‘& or

surfactantsjsuchGasoajnionictsiufaatut canibe addgdttodbs @apepus soﬁmon of

above CH%é&ﬁJe%gAng@i ¢S, ﬁ(rﬁbﬁﬁﬂf%ei :hrﬁ é;q feveioper Cuggtjﬂ%hh&?emary

ammaniumdialtsi more |pgeferametettamethwbnmamum hwoasgdetmdg choline.
[01 06? eNS\?/t f%@ihdﬂ ﬁm Sré§ g@?ﬁg@&% bé\'ﬁérhg Qnﬁlggt@girégeg?éd Ona

substme éerUSﬁ)lﬁttbF—‘ weeduationiad pregisiontintegrated ciewit elerpent or
(sﬂmohﬂfﬂudo'nrmogﬁg %ro%f‘gul%trafteréﬂtﬁc?h hiff Lde §l§'tg§érdté glh§esubstrate, ITO

structure suc nzene, 6 rjng

substiai@or the ke, an ﬁggﬂeﬂ%@ttvm@a@ng fempigg £emRrasitian lﬁcpoatﬁ# by a
su1tabné‘919§lr rg’fne?ﬁwtfblt éﬂﬁ!gl@”}mth'hes ihAér, a[&EQ&]or'Ehé like, and

ective coatl ormed fromt

thereaaftﬂnthe stibstrate.is baked ito, gureothm Q%JnPQ%ﬁ*ﬂfb@ fabppatgcn Ati-fgflective
coatingd f e 4 Webé“éﬂﬂé Qﬁtl Petfeclite ébbﬁﬁbi%tfopexample 0 01 to 3.0

at a wavel en

pm, of fargExagple Sfdtaud. Ouemo é‘!ae copdiions qf&?aglns@ﬂ%rthé C@ét'@% are for
examgleﬁéb td325(§°@ fbr lo 5&3 1270 nﬁnuﬁs%ﬁmbham e19§0 msmrmm 5to 10

minutepe | The 2EOPPESISS .CHate}ﬁiag 5 AXBeTh 9%6 ﬁhreashf% ci ent
predeferifinéd hidskt déﬁel@ped\/&mbﬂfwfdm%d tbﬁibtahmd goed pbotbf@sist pattern.

If necgﬁéorxtrﬁqst@éppgﬁrﬁohéec@%@ﬁaav B RETATTSR, « Ha dddition, 114 able to

form & 6EBifEd baﬁérnféﬁ tHeO$uB Gt By rembeingasyt dr\yeetclmaglwgart of the anti-
0 t he r esent 1 nventl

reflecfii GRRITEWDIF 2 PBBIBLE SRS [STOAVRLDY, SeudBPHEBTR IR g previous

step. the follow ng functions: a function of preventing

[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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reflection light, a function of preventing a nutual
i nteracti on between a substrate and a photoresist, a
function of preventing an adverse effect to a
substrate by a material wused in the photoresist or a
subst ance generated on exposure to the photoresist, or
a function of preventing an adverse effect to a
phot?re3|st by a substance

r E

ated f h
atom SOl fHaZine iRREApETIPECaBP oY ey oS PRI Biytre as
substfl'bérﬂl draﬁ”tre:gentdu@nns eontinedhas hippopevty bf dissarbingrefficidntly

R A TR erol o Ak 357 o TR e
coaﬂrﬁ@;&_:dsia% fe(ba(eél;l:a?it ?ﬁébtlemf_;;fre‘)emmg‘ reflection light from a sqbstrate and
s & BBty A RER ) hBSEHRBE AT b8 et oo,

additibh dth, anti-i&flgctive Goditirdy progu2ed &pm theel @omapositiom fonyfoiming anti-

et ol e TSR R T i,

compeuhd havingehydrexyailkyl gtrslotune mmsuba’etu;eehon aitregenaoot & lazme

trlonezgl Mrsco%gﬁ;&mooﬁﬁeér\n hﬂ,p?ogiggﬁ&as i u@% §<§6#ftu% 8nT|'i‘|?rogen

atom amaa ;nazmeatmnbwlwneec@hpom@ haglegrfmdetwlaélwl stiuctyre asf
substﬁ&grqt V%H”p‘tr%bgﬁ a%msigs, %Qﬁre cﬁﬂ%é/ ?Wfaﬁ()@l r{lrgrulﬁl et'cﬂlrf#(}%te owing

to mctus:cm oktriazinettripre risghaving many hefere ai@rmsa(nﬁ@gpn.%tgnrh exygen
}rlone conmpound having substituent ‘of fornula (35)
and ol i goner conpound in which triazine trione rings

[0108drb11herﬂ£t§hthmﬂlcb absorptiom ghawctaristiss. attanuatian coeffi icient,
refrac‘fNQﬁ nc?ﬂ?é‘iﬂ{eeofzthboajf&ﬁﬂeflééﬁv%r cdat g&oCifradlatlon light used can

tris- -1 socyan u rat rade n

be comtepll wﬂms@@s&;rggly niety gentainedi i dne Pﬂmgundg formula (1) or
the séié&’hdﬁn oﬁhé rd&ftur@ d?mrrﬁéiétyzeélﬂﬁﬁ\bﬁ% T sulskiteXof fofimula (2) or

enzy trieth anmoni um ¢cnl orl

the Inmgsgmt@s@foenularﬁhzhgt ISOWepﬁedﬁgnoerfé rpoyRtgict ursrﬁﬂ?gtmenzene
ring, ﬁéftﬁﬁaleh@% Athriehe!ritg! Y theskin® ARl eflinberlot@Absfitient on

ours to-obtain an oligoner conpound solution. The
the ril@sul ti ng ol i goner conpound was subjected to GPC

[01os?whwnﬁtreﬂéctmdc@tmglfahheamhamé anti-esflelctive cwu@ﬂlform"ng
I n e

st anda rene., [01
compRERRAAACEIdING 16 ERBsRaHINVRRICT s an.aéf&hwtl B ﬁB%ffJﬁ'&"t Ktoa
light 4% wav&length éﬂ%@ nifyrahgrgy 'fﬁ?rﬁwt tt@o]gaspbaom t‘ordz eg; 0re0.45 to

oun stituent o
05 ST U nBBeh o LT LGP AT o e w00,
And, ﬂfeeahti f&fﬁa@uw b@u ha@ lshrgtengation coéﬁlb@htrklta a(light at a
Sl 55157 BRSPS 2049 Sitiof 4D B Faner ARt
wavelgfigis st p 02089 &rot0f 90 BPhner fate 44p
[011 ¢he m%ﬂééﬁ%e@bém Nbﬁmedl frﬁhethe:@d»mpositiem foreferming anti-
2) g % pr 0X¥s 2t ap t hal ene
reflec |ve coating according to € present invention can be used depending on
process condition as a coating having the following functions: a function of preventing
reflection light, a function of preventing a mutual interaction between a substrate and
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
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carboxylic acid and 0.02 g of benzyltriethyl amonium
chloride were dissolved in 45 g of propylene glyco
nononet hyl ether, the resulting solution was reacted
at 1300C for 24 hours to obtain an oligoner conpound
solution. The resulting oligomer conpound was
subjected to GPC anal ysis and had a wei ght average

compBEAty & S/RENIES pabihePreRCTRv ARSI NEE I A ESIRER med
i °Péﬁ'e”§2 N i
o112] 3 5.0 bt "Rt rdamiar ks iatinate ik RbRoTERIC
manufactwadcwy Nrssanlmmr?ncabindusinggsuﬂr)wla g loé 6-hyiroxygB-naphthalene
carbomri}:l!%fﬁg lgrn%e(? U? f&eﬁg%rﬁq%@léﬁ@oﬁ%@?ﬁl%{@g&?%@%% %A;v%d in39¢g

of prdpyrafeegl ¢dlm1@1crrnethyl &ther, ¢he resultirr solution lsasNieastad at 130°C for

24 hogt R G8ain 8% BadhRC cabBua sefofl, OThe resulting gliggmer

compbend Wasrsub]éth 08 G 1341 anakyhismndjhaad\a veeightsavsiragel MOiteﬂiar

weigr o BB RS oo dihl SERARIBRDY, 5 hour < 10 obtai n

[01133nirothegueanwbiteritis msemedtthamheﬁilgommommrd ohjaimed in this

Synth%glgplg%‘é}qeer ageé'iﬁ{s) ff@%z‘jrl‘?ea #r%n@&rﬁ@@@ﬁ%@&guﬁ?ﬁu@nt of formula

(35) mmmmmmnmhnpmmne trionegingsaaratinked thnougb linking

@*ﬁf?ﬂm the ol i goner conpound obtained in this
group, . . P .
nthesis arrpl e contains triazine trione conpound

Synthesis bxamsples2 i t uent of formula (35) and ol i gorer
[0114j gﬂﬂQPR‘ﬁ ¢ BLYM&' L@, Egb?drﬁﬁ\(lg Ho%PSn r?g&ra?ieeniﬁggrgéﬂc
manummﬂcbbssN[ssmd}hemlc Industjiess Lighly r'UQqurﬁtMQW'at’@Phthale“e

carbo%?ﬁ’c §ﬁd Grfdf§ 0. 3%?6%@??29&%)‘ Irﬂ?ﬁﬁ\%ﬁhﬂﬁ %h%nd\éﬁﬁ@re dlssolved in42 g

ssolved I n | ene ol nonone o
of propylene, glye) eengnae be@ebft e ﬁ@sumr&mwtm@ was r@ﬁpéﬁi tal30°C for

24 holufd thta gﬁ)gﬁ% tﬁBP‘Cﬁ%BBuﬁd ﬁoﬁhtleﬁ The resulting ollgomer

azo I SI so ut e Was thereto whi

l'e
comppypd Maﬁws%ﬂ?@?d &0 GRfs a!aé%'SaandM@ta weight average U‘é‘?ﬁ\&af
welgrﬁ@f"IVt)G'i'n teitss 61951§ﬁ&éfd G]sQ}QGnEOf 24 hours to obtain a

tion of copolynerize conpound of

[0115@| ybﬂwnﬁenwh&& yi EEssumedhn %'Pcﬁ!lpswﬁomqmr@}?tatr@d in this
Synth}%&l eg’rgbfaén%&tglﬁg gﬁﬁlﬁe Wpd@ﬁng?l\gg% l%grbétlttjén@ﬁonnula
(35) ansoeligamer camrowtd @t%ggﬁr@w fong inas ?ﬁ%%gmkmg

grouonﬁBrrﬁul%OdSQ')' on containing 20 g of the copol yneri zed
ound, 10 g of 9-anthracene carboxylic

Syntr‘&@F%EX@“Blegggf benzyltri et hyl ammoni um chloride and 41
[0113 ﬁepﬂ(@%bﬁﬂ% -@, y@pbxymbpylﬁs‘@cyaﬁmm (meenadnéemEPmd

man gprﬁ ol ug:ﬁ,B@gHafsr@rﬁeﬁ@)ng ég (oégyoh %rﬂ)(?y-z%aphthalene
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 resulting 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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formula (60), mis a nolar ratio of constitutional
unit, and n + m=1. CH3" - | --nu3 - CGU HR I =0
nH2 OMCUO HI H9 1 H2G G CH3 H2C-C C O C UN CHH2
(60) 49 Synthesis Exanple 6 [0122] After 0.70 g of
tris-(2,3-epoxyp ropyl)-isocya n u rate (trade nane:
TEPI C manufactured by Nissan Chem cal |ndustries,

4 6-1rj.br. - 3- . ' L
(35) die flaguferceostoing riRichi ik BER e G ARSI igh tinking
group/\efrfennulas@Z\)ed in 12.72 g of propyl ene glycol
S t }SL ther, the atnosphere was replaced wth
yn ro en then the resulting solution was reacted

[011 aat Aﬁesd;?f o of fris-(&) BHepoxypropybiisocyanurdte ¢wade namep d&RIC

manu?é’%ﬂ?éf@aNT&%ncgﬁéﬂgna gwsol‘ijg'tan A dag%?&e ‘ﬁqmowe naphthalene

carquullceaukiaand/\ﬁ 0§tg ofdierizytidethyl ammonianh crmmeo\aew dlssolved in20g

of pro?)&it%ﬁ%t %g&‘&%oﬁ%%ﬁl Ilefhérﬂtg gggﬁmﬂ'gg&utibb vé'/a?s %g%ﬁée’gl 30°C for

oner
24 hogssitgppltairpan @lllggmer pamnwnd rsohﬂ@ncoﬂib\@uaaulhag gomer

comp%ﬁﬁ%é&%e&@dftw@@%na r}%@ aﬁ'&‘ﬂ i\ﬁ%@ﬁt gﬁgﬁ@ bﬁ‘lar

Ine trione rings are I|n I ng
weighjof 1808fin teyma.pkstandard Eglmtmmes Exarrpl e 7 [0124]

[l')1193\f fr?fhe%n@aﬁwﬂq% iésaés%n'?eoeﬁ%l‘w &@/Urﬂ'\?r‘ %LHH @Etﬁlned in this

manuf act ur ed ssan
Synthesisuxample ccmtam)s trigzing tdong compound hawing-swbgtityent of formula

(35) and oligomer compound in which triazine trione rings are linked through linking
group of formula (52).

Synthesis Example 5

[0120] After 21 g of glycidylmethacrylate and 39 g of 2-hydroxypropylmethacrylate
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, and the resulting solution
was reacted at 70°C for 24 hours to obtain a solution of copolymerized polymer
compound of glycidylmethacrylate and 2-hydroxypropyimethacrylate. The resulting
polymer compound was subjected to GPC analysis and had a weight average
molecular weight of 50000 in terms of standard polystyrene.

[0121] To 100 g of a solution containing 20 g of the copolymerized polymer
compound, 10 g of 9-anthracene carboxylic acid, 0.3 g of benzyltriethylammonium
chloride and 41 g of propylene glycol monomethyl ether were added, and the resulting
solution was reacted at 130°C for 24 hours to obtain a compound of formula (60). In
formula (60), m is a molar ratio of constitutional unit, andn + m=1.

: CH3] [ (|3H3'|
i en e
n"’ [ (60)
QH & |

I
HZC—'C CHg HpC—C~C-0— ¢

OH OHH:2 8
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benzoic acid and 0.115 g of benzyltriethyl amoni um
chloride were dissolved in 35.25 g of propyl ene
gl ycol nononethyl ether, the atnosphere was replaced
with nitrogen and then the resulting solution was
reacted at 125C for 24 hours to obtain an oligoner
conpound sol ution. The resulting oligoner conpound was
subjected to GPC analysis and had a wei ght average
nol ecul ar wei ght of 2000 in terns of standard
Swﬁh@Q§E§hnﬂﬂ@6 [0125] In the neanwhile, it is assuned

ov2 L0 AT BB AR R g T
manufactiséd byNissarf Chemical dndystdgs, dud. )02 4d@efi 2, é(ﬁ’r’b’ thﬂﬂ@Or:h—
ol i 6 A O S B SRORl b
in 12. 12 yof peoriyleneglyooimaahomiethiyd esherdtpe atmasphata wes seplaced with
nltrog%n ggé |tf\1/ggtr‘%nre%§ﬂ§82§|o@|on Qé%'&gd &t 1"‘233 fﬂ?ﬁg hours to obtain an

ohexanone, tenperat ure
oligomeT congpouneksalition. s olThe tasnltuvgsohg@qumpqmagﬁgbjected to

I T 8
Po A BB 4 YR g ot g (a0 o
standa!dctnﬂystwaneto and the resulting mxture was stirred

[o1z3feaC§e %é:{r&gg ﬁﬁé“aéémﬁ%& trﬁé%ftgé %n&@Mbﬁ co%‘b%una %%lhea% this

ron p was subj ect anal ysi s and q
SynthesisdExgmplecontairs trrazlnﬁ:upae qgmrgmnddiamwbﬂlf%mr&f gemula

(30) aﬁ& %Wg@ﬁ%rgfiﬁx%h}‘\ﬂ‘?ﬂ whicPtriz2e thioh8 ring8 48 HRked hﬁough linking

the reaction product “obtained in t
group@jrfmrlméaiM@(arrpl e contai ns a conpound having the

Svnth al unit of formula (61) H2H20H2H2U
ynthERSTRABIaI Y T 61) OH OH N

[0124}Adter@40 grofitris-( Mpsgnﬁlh@e%a@(aﬁpﬁt@d@ T%E‘%TEP'C
manuf%fcg;?r%d %%/Nigs?ﬁ omeéﬂ IMHG‘:’stﬂéé{ clitdy! 6'7@0§bﬂ3 B ditodas?-dhydroxy

nmonophenyl i socyanur

benzaw 8eidiansc 175 9T BeszyiretiamaRam eniof e e i slssalypcin 35.25
g of pﬂfpyiéiﬁe glycol monomethyl ether, the atmosphere was replaced with nitrogen

and then the resulting solution was reacted at 125°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 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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reaction solution was raised to 120C, and

si mul taneously nitrogen was flushed. Thereafter, 0.08
g of benzyltriethyl amroni um chloride as catal yst was

added thereto, and the resulting m xture was stirred

under nitrogen atnosphere for 19 hours. The resulting
reacti on product was subjected to GPC anal ysis and had

wei ght average. nol ecul ar i ght .of 2400.i 9.t A
(012713 e s gy § ecreeunien Biat e, B picediibd i i
Synthedt$ ExBfhpld 8bntalis & eesipoand raviigthe @onstitatidnalrunithofformula

Synt hesi s Exanpl e contains a conpound having the

(61). constltutlonal unit of formula (62). H2 H2 0 H2 H2 2

0O CHC, '"J~"C, NNCHNNI O4 OH~, ONO O
H2C- CH I CH2 (62) 51 Synthesis Exanple 10 [0130]
After 2.0 g of rmn I'1'yl di gl yci dyl 4 socyanuric acid
and 1.0 of hyl Htsodylgnur c aC| wer e

di ssol of qycl ob gxano e enperature
of t n ol on@pls r

enzyl ] cat al yst was
hereto O anoNt he Yesul xture was stirred

I trogen atl_R'oé here for [S~{0/ obtain a
cont ai ni'ng-a &hct i on p%cfcg'l[ 0131] In the

1 C éd
si nul tjaneo Iy ni rog vvas|f|usged Ther af( ﬁ 0. 08
ng

solutio
meanwhile, it is assu that the rea gn pr oduct
obtained in this Synt s Exanpl e contéins a

conmpound having the constitutional unit of formula
(63). H 2 OH2 H2 0 'J~

Synthesis Example 9

[0128] After 2.0 g of monoallyldiglycidyl isocyanuric acid and 1.5 g of monophenyl
isocyanuric acid were dissolved in 14.2 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 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).

Ho ‘Hz Q gz SZ Q

Co o O sN NP oH TSN N
l /l\ | (')H 62)
OHO o) 0 0
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CHNNCHNN OHJ,, OOl ONO HC'.CHCH3 11
CH2 (63) Synthesis Exanple 11 [0132] After 2.0 g of
nonoal | yl di gl yci dyl isocyanuric acid and 2.2 g of
nmononet hyl di car boxybutyl isocyanurate were dissol ved
in 17.4 g of cycl ohexanone, the tenperature of the
reaction solution was raised to 120C, and

si.mul t aneoysly nitrogen was flushed. Thereafter, 0.08
Synthﬁs'gil‘g-’@é‘?éﬁﬁ ri ethyl ammonium chloride as catal yst was

[01 30]ad¢tfe@kd 2.0ey eftmoneailyldiblycidgbisbeyaryirici acidiaad via gafimoremethyl
. under_ nit . ]
isocyg iR Eradh WePe ko RiHIN S §of Shopfiorittie, (i Brigerdhire™ the
reactitvagolution ivgs raisesr tagk2 076, and Isimullanepuslyonitrogeo wasnflushed.
[#¥e A I

Thereh 7 At MBI S 3 cibiSuy e terto
and thetreaiiliing mixtureiveas sirechender ritegas atmasphereioral 9 hours to obtain

havj : itutional unit of fornul
a S°'”ﬁ§ﬂ%%@"'ﬂ9%?{§ﬁ PR G G N "C CH C'O o N-O
[0131p—ln the-meanphileCi ls:agsmn(aéM)atdhp'reagt(oa}mpdggbomﬁ'geAi)iNth
Synthebis Example contains a compound having the constitutional unit of formula
(63).

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 benzyltriethyl 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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ONI1 CH3 Synthesis Exanple 12 [0134] After 0.50 g
of tris-(2,3-epoxypropyl)-isocyanurate (trade nane:
TEPI C manufactured by Ni ssan Chem cal Industries,
Ltd.) and 1.2 g of nonocarboxypropyl di net hyl
l,socyanurate were dissolved in 7.0 g of

i met hyl forjqam de, the te rature of e reaction

uti plp r ailsled t bl 120 and sinul fjlane
SH% ? fl u@hed 2 reaction ?%”4000
N3 CBf \E@nzyl Cbi)y ni um

chI drlde s cqtal yslt was added t her

res@ a@‘\ Qs stirred un |Nro
tnDsp ere tfor hours to obtain a sollution

“cont ai ni %92@ r&g&tlon product of fornuidige5). cH |, 3
N H3C- N (CH2)3 00 NCH2 0 HOCH HXGNO
N (CH)3 O N éﬁz (6@)42)3-- NNCH3 N (65) 53 N~O

Synthesis Example 12

[0134] After 0.50 g of tris-(2,3-epoxypropyl)-isocyanurate (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).

O CHs
N
H3C""N >=O
N\
O (CHas
>==o
o 0
CH, o H, Hp N,U\N/CHa
HO-CH N/“\N/C‘CH/C\O COSESN
HC PP O -y
SO CHs
o N e L
CH 707 NCHy)s—p~ “N—=CHa
OH Y
o) N~ O
(65) Lo
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CH3 Synthesis Exanple 13 [0135] After 1.8 g of

tris-(2, 3-epoxypropyl)-isocyanurate (trade nane: TEPIC

manuf actured by Ni ssan Chemi cal Industries, Ltd.) and

4.0 g of nonocarboxynethyl dinethyl isocyanurate were

di ssolved in 23.8 g of cyclohexanone, the tenperature

of the reaction solution was raised to 120C and

rrultaneously nitrogen was flushed to the reaction

Synth&ﬁdﬁ Bxagwle TBereafter, 0.1 g of benzyltriethyl ammonium

[0135]0Nﬂ‘é"r'1ob3g%?tﬁ§-(@t%§éﬁﬂox @ng&ydn@rateqtraaed\am TEPIC

R g T S
dimethiPidod| anirate wefi 8issbiveln 238 g of clclohekanorel the télﬁpbr@ture of

e oo ottt 2B o b gaie foshvad lshed o

the reddtion$diltiorO THerBaftdr, OH g of Bedzyitristiyd ammonium 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).
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~'~ ONO CH3 54 Synthesis Exanple 14 [0136] 10 g of
cresol novolak resin (trade nanme: ECN 1299

manuf actured by Asahi Chiba Co., Ltd., weight average
nol ecul ar wei ght: 3900) was added to 80 g of

propyl ene gl ycol nononethyl ether, and dissol ved
therein. To the sol ution, 9 7 g of 9-anthracene

carboxylic aC| d and 0. 26 of benzyltriethyl amoni um
SynthesioExa@plel4 added and the resulting sol uti on was

[0136]eq9tgeéf %S&Qﬁﬁdax resth @d_?ﬁwatme o@tll.:w 1299 magufactured by Asahi
Chlb%\,&g)p é{@l@l@}oqrvgr eglaﬁﬁ éghhggvg \%gdégﬁowg 3¢

ropﬂé’ﬁé Q@@oﬂmbﬂéﬂiem I\eﬂl@hénwﬂls%&@dltherem meTafhessalutitary, ®.7 g of

o an GBSt e U 3 AT B Ao Bor e wer

addefl &g thé kS Ghtinge Olwilanwasatéab’sethmCGbem dwlurs to obtain a resin

| ndust.ries,
compgLiH etk LR Bl o Gripiadsupiected to GPC
analys@nand had et weightaverage maletular deight 06 5600 érs termnsdofi stasdard

I g{of cycl ohexanone, the resulting solution was reacted

POlYSIT®H80C for 24 hours to obtain an ol i gomer conpound

solution. The resulting oligomer conmpound was

subjected to GPC anal ysis and had a wei ght average

nol ecul ar wei ght of 1400 i ternms of standard

pol ystyrene. In the neanwhjl e, it _is assunmed that the
ol i goner conpound obtai nefl i s Synt hesis Exanpl e
contains tri . © S havi ng substituent
of forna_lﬁ ( ol i goner phound in which
triazind B8R s are | edthr(617h|inking
group of H:'}a) Synt eg#s Exanple 16 [0138]
After 30 ¢y oet hyl net hacryl ate, 12.3 g of

nmet hacrylic acid and 4.6 g of
2- hydr oxypr opyl net hacryl ate were di ssolved in 201 g of
propyl ene glycol nonomethyl ether, the tenperature of

Synthdi ESgiié 19 Sol Ut on ves rai oed to 60C and then )
[013%29\@@@@ ot A SRR e UTte SsH e P il P!
mamgggtufrgdr bgﬁ%ﬁpghéﬁcaﬂr ﬁﬁd—‘dgt@ef:st $6d. 91112@9 wg.:, tg@qﬂaﬁ(yaa
naphthaleng sarboxylic ﬁ?lsdamds%ﬁ\? ﬁhﬁﬂl«ﬁ%@ﬁ 'Z?m a"‘%"‘gen ere
dlssotl iﬁrwgfb’fb?é@hé)@é?ﬁir@ ﬁﬂa igultivgssoliticrewas! reddted at 130°C for 24
hours to gll)tglnaaﬁ%?gomrer? E:é)rzn%ouﬁg SOF?IOI’\ 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 Example 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.

55




compound of trifluoroethyl methacrylate, nethacrylic
acid and 2 hydroxypropyl net hacrylate. The resulting
pol ymer conpound was subjected to GPC anal ysis and
had a wei ght average nol ecul ar wei ght of 15000 in
terms of standard polystyrene. Synthesis Exanple 17
[0139] After 30 g of trichloroethylnethacrylate and

AR SV LN,
and t Giphte @pﬁrateﬂ&:dtmd ﬁilte’lgd offl to tobtain \seco podyreexizecbpolymer

compaieet s upiaelminArthsiate: @GS B e AT L Che

hydroxmopylmethacrylate onThaseskitting dlyrdeCcompdundh waseubieated to GPC

analysic gt 1 4RI %S s Tholfea st d {8o0g in Kyp of standard

polystp@neent of water and ethanol, and the precipitate
t was filtered off to obtain a

Synthg%%g)%ﬁﬁtﬂ?q d polynmer conpound of

[0139] rAfteri 30 gef Injdhierbbthyimethiaerydate and 4 5 g of 2-

hydro%é}régﬂﬁ@fﬁé&? %@8&%%@5&3 SI Sbgfeggtgmdl Wdnomethyl

ether, the tihpemtureanfdherésadtingasolutiony masaa:sgddo@()fa and thervf.7 g of

2 2’-a%§@§@a@%tﬁ)&gyfhycﬁ g}yl\%f haﬁﬁ' wat té@rétg 1Hile the reaction

solutich wad mepyptﬁﬁf\ﬂ mﬂtﬂae reaction SCWéﬁI@ was ggaeleg at 02 for24 hours.

The ré%cﬂ@h%‘l’dt e\i\l?é ¥68Ld HPdkR/ﬁEé Ry rRixB8 solVene of mfa?id%tﬁanol
Su In solut'ion was raised t

and tre weglnﬁateas@margtmutvyas)ﬁlmrem@ tﬂa@tala(ﬁj@apqlwgﬁaf-%é PORImef

comp%ﬁ& Sf H&ﬁlofr ?!ngér:thﬁélyﬁté %ﬂd‘@ﬁy&%&%pr%?yl?ﬁ&ha&hﬁle t ffRe

reacti on reacte at 7 or 24 urs .to
resultipgtralymear g@nppu@%w GRGanglysis and 'a%fﬁﬁavfd ht

averagé n%()}'&&ulgb’ 6Fﬂ1’d)@0 Fh t@-ﬁﬁs of standard polystyrene

r oxXypr o nmet hacryl ate. The resulting polyner
Svntheaﬁ@@mpl subj ect ed to GPC anal ysis and had a

[0140@%@%&1&%1 184 g@&m g éteV@icﬂBQ asf zagﬁf@xypmwmhaérylate
were disaolyediim 4@@ rsepylgpe @HW?@%“@B’PP%BU@S en egte(grf\perature of the
result% %M&F\%ﬁéﬁ&@@’l‘dbom &fd ﬂ\en(b 8 Mzdbﬁi@obutynoﬂtthbel was

nium chl ori de and ? 2 gx
addedhesplewhil erERCte? olitia wasppt PLIGTG HENG e raRction
solutu&ﬁ&ar%rg?ag%e #t7028G6r Do lhoafs td‘%btém & gomtuenloabopaynferized

r . +C-

o b s e BRIy 457yl oSt T
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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H2C-CGCH3 H2CGCG GO C HH2 OH O Exanple 1 [0141] To
10 g of a solution containing 2 g of the oligoner
conmpound_obt ai ned in nt hesis Exanple 1, 0.3 g of

hexamat t hyl nel a é (trade nane: Cynel 303;
_K__ rqd b su tecCo pghtd.) and 0.03 g of
py m/pr t ol e@gs aC| were m xed, and the
resulld 2 ture oIved in 20 g _of propyl ene
gl ycol thyI et h er and 28 g of e | actate to
obt ai n aosol ution. Th@l t he sol utQpn filtered
through @ mHro filter| mshle of pol Yeth e having a
pore q{s0R+-Q—CHY. HaC-mCan@-tBen uti on was
f||teredthr|oughamcrohlﬂgr made o 3| yet hyl ene
havi ng a poQHdi ameter ofO m to p§epape a
conposition solution for formng anti- ofl ecti ve

Exampleat i ng. Exanple 2 [0142] To 10 g of a solution

[0141 golﬁ% m @%Eé%{ﬁtbﬂcéﬁgw?ﬁad 5%’@’%8 OGS cOMpBURE bbit&ined in

Syntheas &Exanhple yinbthg bﬁhemmamoe(ym@ﬂwlmalmm@ﬁwe peme: Cymel 303;
manu@ﬂﬂé Gy YRS k@éftt% Eoui 'Tt@étr??@ (5:93 g d&f \@/ﬂb rﬁ\ﬂﬂ r9 t&&eﬂeéﬁlfomc

rnirum p- t uenesu ,
acid wese mixedgand theuesulling raixtise Mﬂ§ddl$$p|2‘€ﬂ i %@ gmfcsmméﬁee glycol

monoﬁLe%'l'gﬁ He aé'FSHo]ﬁ]?él gyéf ew Técté‘t%%?d%téﬁn %%&&M | 'ﬂﬁ%rgﬁtﬁ% 's8lution
was filténed throughna otieroffilter atadecaf @olietivdene haying r?ePWQ\ﬁ'ﬁ'g‘eSer of 0.10
pm, aR&’ Elfeﬁj tggghﬁftloﬂfw& fﬁfére@ ‘iﬁropgﬁ atrﬁﬁ:'i‘e fl&é‘ﬁnéﬁblﬂf'p%lyéﬁﬁ‘ﬁene

er made of polyethylene
havmg1a\pomg diarpetes Daﬂﬁentf@r tQ)Pfe@a()%aﬁomPQSﬂ'%'r futien érformmg

anti- r&%@y%%b%sol ution for formng anti-reflective
nmple 3 [0143] To 10 g of a solution

Exampler? ai ni ng 2 g of the oligomer conpound obtained in

[0142@*!‘1;{71&@3 ox negﬁ&ﬁcéntgmuﬁge bf the oligomer compound obtained in

Synthesis E@rTble i 053 9 ¥ heAm el omedyImelasine {ftade igaie; Gymel 303
manui%\éidreu WQult@}tééﬁ%SbLtﬂqférﬁoeslgOb nelmmmqﬂ-tolaedesmmmc

acid s fuied o s g eI M astisoava 8 o 3Tt gefs aiveol
monoﬁ‘i@tﬁvl RtRerSANd'28 grof el tactafectosabtaihinsolutiers. f Thersrthe solution
was e ot & i ek 51adi kbt oy KopR B efaror .10

pm, aﬁd h&s, etﬁletsbmbama?s filtared thiougRra miste filter madeeadfipdlysteylene
naving assaihaares of Gy 18 PRBARS ALLomd e Eudh for forming
anti-réfetivé ¢oafifg Exanpl e 4
Example 3
[0143] To 10 g of a solution containing 2 g of the oligomer compound obtained in
Synthesis Example 3, 0.3 g of hexamethoxymethylmelamine (trade name: Cymel 303;
manufactured by Mitsui Cytec Co., Ltd.) and 0.03 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 um, to prepare a composition solution for forming
anti-reflective coating.
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[0144] To 10 g of a solution containing 2 g of the

pol ynmer conpound obtained in Synthesis Exanple 4, 0.5
g of tetranethoxymethyl glycol uril (trade nane:
Powderlink 1174; manufactured by Mtsui Cytec Co.,
Ltd.) and 0.05 g of pyridiniump- toluenesulfonic acid
were m xed, and the resulting m xture was dissolved in

g of propyl ene glycol nononethyl ether and 31 g of
Exam;ﬁgh | lactate to obtain a solution. Then, the

[0144)s dbum g rmf aasolitidrt corddiniry 2 ggif the wolymerfodmmumbmtdamled in

Sy KBNS A0 Y R B BRERFERTF ofln rle Rar operi

1174, nmdle!fa‘.(ftumdl yyeMitslic@gteh 0. nbtds) e 8.08i mﬁﬁpﬂldl@lﬂnﬁpf)S m

chndf IR0, DA s 0

propylené glyicohmomonsthylragher gnd)m lSh@f athyldactate aliaiso lution.

Then, ﬂ]l)% ?%'Qﬁ?%ox r@@ﬁéc{i‘ﬂ'ﬁpﬁgﬁé‘?\ﬂﬁrff er cﬁigég%f gﬁg/ethylene having a
pore digmeéteir of Orﬂ(bputno laud rtleemuthe rspwt@auvuam&lte;em hretgh aaicse fﬂﬂer

I e
e B B BRI Kb TP 5o B Smposton
solutioni for fargning lanbﬁgﬂe@tlvmcmzbngu I ter made of poI yet hyl ene

Examﬂ@‘ﬁ ng a pore dianmeter of 0.10 m and then, the

solution was filtered through a mcro fllter
[0145]06' oyt gyaf @rgolution e@tamlrpg),?@ thaﬁ@ﬂlggmgf cgn@guga]o%g%ned in

Synthé’é@@(%gfﬁleec q Ve BP§ lof tetfaréthe metn‘yog ermmdoos

t 0146 f
pyridiniuracp-teluenesionia a0 @Ile:fegn'esra {%}J 8Pi 9Q>H£P %M%ﬂ&ﬂgmq
monorﬂ@ihyl BRfbrivhs &Yd‘éd‘ﬂ%rétoﬁé%mélﬁ a7soIQt|c§n g Tﬁen the solution was

th t | | .
fitereds{oaaAUTICHD Flsen EAdS OF PO NG 3 HbrS diamefer 85010 um.
and thenOthePSARtidrewas dilte thrdﬁg”rpﬁﬁilbm' filter hﬂdelwﬁpcﬁvhib!dene havmg a

pore e 8 0 S Bre o 5 Afenctve

coatingavi ng a pore dianeter of 0.10 m and then, the
Sol ution vvasfllteredthroughamcrofllter made of
Examplg|8 et hyl ene having a pore diameter of 0.05 m to

[0146PRPH0 § oF LSBTuGSH Eomtairteg 2tg ofthbwligbmericompound obtained in

Svnthég%Lﬁ'&ra%ﬁﬁléﬁzfqbéﬁeqloﬁgeatia@%oavmp”ﬂy?9@5%?%3@@8§£°“° e

pyrldirﬂbﬁﬁp-l‘t@ldehésul@‘l’& heidiveerBraixeticand 56.73g of pfopylene glycol

monol GRS HEEHOTTANG Ao Sy, Do g gon ves

filtered embagn avaicrailedmalerof polyethiyieme havieg eacpqre|danmam of 0.10 pm

N s

pore diangterai @S pi, Itd prehretar corgposition solation Ifmefmmmoﬁaﬂtbfeﬂectlve

ti ol yet hyl ene having a pore dianeter of 0.05 pm to
coa nErepare a conposition 58
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




solution for formng anti-reflective coating.
Exanples 8 to 12 [0148] Simlarly to the
above-nmenti oned procedure, to 6 g of a solution
containing 1.2 g of the reaction product obtained in
Synt hesis Exanples 9 to 13, 0.3 g of
hexamet hoxynet hyl mel am ne and 0.03 g of

p-t ol uenesul f.onjc .acid re m xed, and 23.7 g of
S°'”“Q§tfl‘?ylf°mﬁ€9§ﬂgr _CUYE £O7 Fﬂereto Then, the solution

Examm@gg‘ﬂoluered t hrough a m cro filter made of

et oS D SSRGS B e B 2 M oRng 12

g of thiel rehetionpetriuet oblinert hﬁmheheﬂmmmw@rte 13d0Brgtofr of

hexamq}ﬁm%{melﬁg}l Yy e I? goLp- S' ¢ &e’?@%ﬁkﬁﬁné%@ﬁ %5 mlxepd and

23.7 glé¥ ethyif Iaaaﬁe)mmaalldeddhémtml n'@h@w ghefsotuhlenovas;iﬂtm'ed through a

o RGPS o S et e 55oBEB 8 ooy Sy o, e

solutichlw@s filttered ﬂnccbmghed nm;zrd\flltarmnadg/oépol;cethyla_rmha)vmg) amprg

ey 3T DAL b SERGTHLARGD Syt for A rteive

coatingact ate and 12 g of cycl ohexanone were added to
Exam?%t n a solution. Then, the solution was filtered

gh a mcro filter made of pol yet hyl ene havi nq
[0149poToe1@.aafa solution contatning 21g ofthe olignemer compoasmd abtained in

Synth%%?,ﬁ%#ﬁy@é ﬁlg P*‘ﬂ glb?'tbtﬁaﬂﬂt% hke@chﬁ g?éde name: Cymel

1170; pramfactuced byrMitsui 8@%%@8 ultchh G:@% graf Pyridipium-p rT1oluenesulfom<:
acid, ng of p'?&é)ﬁ& coFr‘?l%hbgﬂz’(hﬁéﬂﬁ% 59 %f[éiﬂyﬁ%ctﬁfé éle @IZCQ‘ of

goner cCoO
cyclohsixanone were aotd;edttn@g ajn @mm@ 15Thetrl Ahegy se\utlgﬁ Was filtered

throudﬁ% 6‘%‘#}& ﬁll%f %@ér( g&ﬁ%&&ﬁyléﬁé Ijla\flﬁd ﬂ%r@@@ne@"@b 10 pm, and

then, tite Mumwnswﬁtedww%gfammiém 'tqf dﬂggfh QHEO'Y "%'O%""g a
pore cﬂ?ﬁ‘l d]éﬁfulﬁ n?@' uhY, 1o ?éﬁére%’é&ﬁp@tlon kbRitibn fOr SPméhgPanti-reflective

tolu nesulfonlc acid, 16 g of propyl ene
coatmg ycol nmononet hyl ether, 49 g of ethyl lactate and 8
Exam%eohcy‘:' ohexanone were added to obtain a sol ution.

[0150] T 20 Gt SotioR SoRENING R HLAFE:RICR IR, ComiRuliohtainsd in
Synthquslé&é.ﬁQrel )04 Gt teﬁétﬁ:téwruéthvngww drll |(trad@ datrie: Gyghel

ter mad

1170; anannfaeiured by I\@jgs,mﬁrﬁeq gg :Lgcgiﬂih zn ﬁ%apgﬁmeﬁ\ylmelamme
(tradesﬁﬁrHé* egrﬁe%osfmaﬁummaa lberﬁélﬁCGyts@O@oaItdr)go 0l5><gmb| e

oS Lo ecl 1o S HEAT B ool 40
ethyl Qc?até a‘hf:l itdf %Wbﬁémriéwvew ad)d‘éd chbta(rt a sditioaneThen, the
r

solut| a@ filte Qgﬂnagﬁgiﬁqgcg ﬁ@?r,%\pg{anoi golya{ﬁy%necﬂamnb pc}re
dlameter 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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59 (trade nane: Cynel 303; manufactured by M tsui
Cytec Co., Ltd.), 0.05 g of

pyridi ni um p-tol uenesul fonic acid, 16 g of propyl ene
gl ycol mononethyl ether, 49 g of ethyl lactate and 8
g of cycl ohexanone were added to obtain a sol ution.
Then, the solution was filtered through a mcro

filt d f | yet hyl [ i
(trade g Gamnelaip: evaniaeie By Mo Cited 654 Ei EFTRBE g
pyridirﬁwﬁh@c&é%&fzé%g%ﬁ 6 gl pyasynegiycbianbngmetipd ether, 49 g of
. o _pre : '

e 15 b1 8 alotnanc B e e 5 GV A AR UHIG e

solutidrnlo\ifég}”llté'féd]tﬁnﬂjgﬁ a mi6r filter amadoot polpethgledechaving apore

camefsBTEH e BB el Mo FHSHoRE o e g mace o

polyetQYIBRE halihgla porndiaatster 610.08 |ivh Hteirefaresa c@mppsitiod spjution for
Ldini um p-toluenesulfonic acid, 14 g of

. 0.2 f r
fmm'“&%ﬁg're&ﬁ@%? GeNGpnonet hyl ether, 43 g of et hyl
Exambléctﬁite. and 6 g of cycl ohe?(anone were added to obtain
o152f, B0 5 RO obSTRY £ ok Bightif ofboutl bhhed
Synth?ﬂﬂﬁ&aﬂnﬂjpleﬁ 502.0L§ oRtetrabutoxynhethyl glieo! il (tra&mmg: Cymel

t1 [ thro ' fi . .
1170 i 36 7 UGl o7 610 808 ok sutonic
acid, PHgms propylens g:yuol monbmettyl ethergd 3 gtaf atkyl lagtateand 6 g of
oyl e R b e T, Sl e fterc
throughljahiﬁem filtedbraaqe of palyethyieng havinga mee disyeter pYP.10 pm, and

. | . . .

nen, fo € s AT B et e psens o
pore digmeterks OB, o prsparaa eompositionsoltion for fefrig anfirreflective
coatingf €thyl lactate and 4 g of cyclohexanone were added

0 obtain a solution. Then, the solution was filtered
Examplerbligh a micro filter made of polyethyl ene having a

i o ; :

0165716 19,0574 8 Bouphp, gost Mperigecnpiaaned n

Synthpesisi Evga_raplpok'e Ochh g@ﬁ@tramﬁommgthmwcgldj%ﬁ gaée: ymel

1170; ?Réﬂﬂﬁébﬁﬂr@ bgghitétdi etdOto!l Qdr) W08 @t df-5-slilfsealibylie acid, 12 g of
coat1 ng. anple 187[0154] To 10 g. of aslutf|o

propylemet gly¢ol maonorgethyl ether.ol7 g oFethyt IaGle @@docgg Q l%&ohﬁxanone

were & @%&;ﬁ?bﬁaﬁﬁi&ioﬁi Theh, theXolitisn why fiksiedethrolgh a micro filter

url trade nane: Cynel 0; manuf act yred,b
madefipolyetityieae haying qpar%qla%% o of 3&%&539%8% Qliiion was
fitere{ E;Hdﬁgf\te?mﬁcré%@r RfadRr STDYRARYI8hy ha{/inFmetdiadneeémﬁrQ.OS um,
g ethyl lactate ar;d 4 8 of, cl ohexanone were

to prepaRa compAstianseluliy) farifgrmin @q’-reﬁ%gtlvgoqqﬁlln h was
Examg)lé ygred throagh a mcro filter made of pol yethyl ene

avi ng a pore di aneter .of 0. ~t and t . .
[0154] ofodDshobasokiipn SPERRIAG 3% A1 the HBopTdY oS g @P\gjned n
SyntheslsyEkdpRS, RS gnéf 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 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
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pore dianmeter of 0.05 gm to prepare a conposition
solution for formng anti-reflective 60 coating.
Exanpl e 19 [0155] To 10 g of a solution containing 2 g
of the oligoner conpound obtained in Synthesis
Exanpl e 15, 2.0 g of tetrabutoxynethyl glycol uri
(trade nane: Cynel 1170; manufactured by Mtsui Cytec
. Co., Ltd.), 0.05 g of pyridiniump-toluenesulfonic
coatingci g, 0.09 g of the pol ymer compound obtai ned in

Exam@éMQWESihSl Exahn'pl e éG, 10f g of plr opyl ene gldycol

t { , , 2 . .
15T 05 R a2 5 e RGOSE oFAp e oBfpec i
Synthésis Bs@mpiée a5, of tetrabatbxyhiethgiglycolul (raidel ame: Gyhel
1170; et eEERE o PELD, BFRTSEFhylintt B Bloeburonic
acid, %Ogtgedsf tha;rbelymﬁermdmmdnd ebtaireahin iBynthesis Exdmpled@y 100 of
prony iRt rishePORR e, SORIEA IO Hhi 2 GRbBHgene
were added tot obtaincaosolation.ngTizerny thé lsohleionIWaygﬁitafed thnoogh@ micro filter
mac B3R i B RO B0 sl Bty soton was
filtered ftBugiramicae fiteradaty ofpolyethy@tedaviing a porel digmeteosf §.05 um,
o preflrEof b A BE AP o6 aie odfnd °1 1%
Exampled20 propyl ene gl ycol nononet hyl ether, 30 g of et hyl

b . A
0156}, %4145 ¥l Pho MRl 25RE iy i med
Synthesis Exaimple 45, 0regl of tetrabutgymethyrglycod urihdragdepagnae: Cymel
170 Sl p PG BECSTE) U 56 st
acid, ha8igef the polyneri corapeundebtainesl imSynthesis Example 17, 10 g of

e . : s .

ropyGHERA) T ) o0 O Shasily a2 ! ydonesarone
were agdsiachionhiginza golytion.neThen. doaspiutiohyiastessd drqughiaymicro filter
made t%rf Pély?gﬁyge_@(ﬁﬂhg g]pr?reQiiﬁnGtéPfof 0.10 pm, and then, the solution was

y)-|soc anurate (trade

, epox . nane:
ﬁltereortiwpqgh@ﬁufcg@ﬁffgréagé? ofpalyg y@mﬁ%\ﬁ'ﬁg ARAIe digragter of 0.05 um,

to preparé a compoditish siution! fBPring ahti-réfuteveicortingt her and
47 of propyl ene glycol nononethylether acetate were

Examg. H to obtain a solution. Then, the solution was
[015711'1‘& £0 9bfldEAYEh ortaming £ Igl dfahe BHgSMeF compouat fbtained in
aving~a pore di amfter 0 .10m fwd then,{aéh? )
Synthegis RXABIPIRAS. 0ifl 9 of Bis-(2 IreRaYYPTaPKh iasyANYAle (hadrungme:
TEPI® fHarmifdoth fRitebhRigsaf cmenﬁalbalt Ifihuaﬁt?ib@,r |f_m|f.), B9Qpofypropylene glycol
repare a coppesi tion solution for form
monoRieh gIar A Y60 o6 RTINS mPN B SNRI PG agetpls wgfe added
to obtdid algolqg@ﬁ.b?m@rh,lthé @bltﬁioﬁtvaés"ﬁiltweé tl@rolﬂghtgmiqwo Iﬂjtefe?made of
onpoynd . obt ai ned. i n si s e . 0
polyetfgleng .5 Pt JIEmRte i OB i b e, i solifio u figred
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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1174; manufactured by Mtsui Cytec Co., Ltd.) and 0.03
g of p-toluenesulfonic acid were m xed. The resulting
sol ution was dissolved in 37.3 g of propylene glyco

61 nononet hyl ether and 19.4 g of cycl ohexanone to
obtain a solution. Then, the solution was filtered
through a mcro filter nade of polyethylene having a

d
monopgaihyl ather 8a (184.a 4k ciciaheranan tobia ausgution. " Tiidh, the
so|ut|99|m)é%tmtér§@ ehridayh 20mecre fifter maa%f@rolyahwe@é hgvingteppore

diametat pf 00 by A0S tieshithe golbnwasiiered Brdiafl 2 micre fises made of

poly eﬁ@ltlirfénﬁaﬂﬁ g% FereWiameteraT 00 Ay t@ peepire Bledmisssition solution for

hesis Exanple 14, 0.53 g of
form'mﬁﬁﬂﬁ?ﬂ%ﬁp’ﬁe%ﬁi'f‘ﬂel am ne and 0.05 g of
Com;farhm/élEagmmé gni ¢ acid rmnohydrate were mxed. The

[015qr]ai’?g§) @Jha V\%?rblg'g lgf\'/ @%Jgglp]oi}aﬁgﬁgmsﬁﬁ %IS Example

14, 0 &Cb of ﬁéxa}neﬂwo&ym etihdmeatamiaetand @06 g of p)%lmeaulfomc acid

monchyeBts TR o TenLA S DR ¥ 7 1

lactatel m13ag of bl‘cqmertdﬁ@lyeoil monomethys efhieraadeti61 grofeyglohgxanone to

obtaugllgj?ng?[él 113%1? ' aﬁag eﬁh%ﬁd?@@fﬁ&?%t é}gd;}ﬂ?édo nﬁ&‘iﬁllter made of

polyetigiierié havihgra porendiametert of-0. £ uactanddhenamerag)]utlon was filtered

througﬁ%p fcﬁ%) ﬂégﬁ%%gféft ﬁ/ét %}uéﬂé h]e:n9|n#F EO%T dlart’r%?é]r;{%f P85 um, to

prepdsgra teapesitienisplutiondor fmrmlrgg anti-reflective coating.

ghy! el 0.01 f

Com‘?%)éﬁggg;u oni cyangamSQeS g of 8r8 Ioene gl ycol
[0160FoiTorhéx ¢npf asohdionzgantaioing Y9aif thepe meércp@rrgqqm@ obtained in

|
sy R 18155 GUFhelninbanatiptaniit 3018 ofp-
toluenesulfonic acidr 37rﬁouaobprqwler@tgiy¢cel meonethyl gthgba@d% 4 g of
oronfAFEHER) opdmeify Fherihafiore At kan Jamuton Ther
the sblationgvas fitered mraughammro Giltesmgee qf@ome@ﬁé%e Bavmsnaepore
d:améfé%%' 1d ,&%ééﬂp%émhl?%lutfoﬂ% ﬁltérea'tmfoﬁ h%ﬁtnludfs filter made of

ven for hot or e

polye[tltMen@ ah@g@)np@sdlamﬁersqﬂ Q0% yAY te prepased @@nposmon solutlon for
formlﬁﬁ%in rehbefld c‘!@at%\g@“ ng obtained in Exanples 1 to 21

nparatlve anples | to 3 were coated on silicon
waf ers by neans of a spinner. The coated silicon

Dissolgtict ?eg’ﬁﬁ SINAHL96r PhotéRsdiét for 1 minute on a hot

10168, Tegrampasitemsplutions & ToTbIng AT I ctHE CaNg R REdn

Exangrﬂéé’ Mnb 2"I|3§ﬁ’d t@inﬂé?ﬁtlﬁé Exafr@lese'l(&fmlweretcbated msmben wafers by
ene_gly npnonet et he

means ok SPERBR rmcwgfi siligen W%é[ﬁ WPF?gﬁ%%sa iéggvé { hinute on

a hot@%@otgggﬁgItarhtutr@ﬂé&@éoawgs (filfe &Hickiess 10, £0 Y] nFheianti-

reflective coatings were dipped in a solvent used for resists, for example ethyl lactate

and propylene glycol monomethy! 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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[0162] The conposition solutions for formng
anti-reflective coating obtained in Exanples 1 to 6,
13 to 21 and Conparative Exanples 1 and 3 were coated
on silicon 62 wafers by nmeans of a spinner. The coated
silicon wafers were heated at 205C for 1 mnute on a
hot plate to formanti-reflective coatings (film

hi ck . '
Wafers s MagRe & & SPIORAFre/ B AR SUF PRI ATE eaed ol 206°C for 1
mlnutesé’ll\ ‘étﬁdi'blaté'fa’fé%@ﬁhh”réﬂ’edwe%aﬂhgs’ (mmesﬁ Oateum). On

S

each airiefiecUe eafine ids SOEARSPBMSToR AV aIaple RMRIsTESiet olution
(manufdcdiied by Sﬁfplé%@@mphﬂy, ®add hameetI\AS, ete.) bygnieanp@éa spinner.

bak d,at 11
The oGu RIS FG% eh L T30 P Bt e, g ooosurs
of the tdyists ﬂ@ﬁgh@bo&f@pﬁmm baké ¢REBY wasqmafarmes atetd 5°C for 1.5
mlnuteoccéfrqrégevggqmwe p quféétge tf@rgttp[}gn%g f frﬁgeéérﬁﬂreﬂectlve
coating$ Wasgnheasyred znal inwds fooofiraed thatefd iatarmixing ogcumed between
e a3 R DR b i P ani o8 B
solutidnsyprepareldin E4{ansples Nol6y,13d0 2daamd @nmnafeﬂveaExawles 1and 3

hi ck 0.23 f d f th

art AR JOBG 1 cress 022 m forred from ne
[0163] Gimilagy,a eactednti-neflective icoating (fim thicknesEordspam foraned from

the mﬁ&%l"i‘sﬁ\%&%ﬁ%ﬁ‘ @%‘% ﬂ?gﬂ%@é (ﬁbaﬁﬁé‘dbﬂlh@d in Examples 7 to
9 and CoenparativeCExamiplel2;was ceated m,ommma.uw aygjlabjg-phatosgsist

solut|oﬁjfwfé\'gﬁfgct-tllgéeq1 B? @u?ﬁ*t nYl’&‘éIebé‘ eﬁfoedtr&?e ﬁﬁﬁef PARY710) by

ter eprsure e resists
means of aispinnerpothe eap@slw@fersawerq heaedatH0sEfopd aiputg on a hot

plate. 9%%%%&6s%ﬁ%f%é ‘?es@t;stts rIlgFlF Xﬂspekﬁ&dré ®akb QPEB? Wt s,

kness o | ective coatin
performesl ateR09Gr fod 1mminutenadftepdevelapingithaphetoresistse the ﬁ'i"hg

thlckn€§§ df ftfedarﬂﬁ%q%%ﬂvé Batiiys wé@f'r\e%%h'ré’& af@twag §or$mhii§mlhét no

tive coating solutions

intermixiagrpregred bgtvgeq;hty\e@mb@ﬂgp %cm tgrngﬁgrqrnéantl reflective
coatlnghs%'ilﬁfo‘?r% (jrﬁbPé@GGIh$xa'ﬁ‘i§és o @and Sonfpraties Exaimplézland the

Ion solutions for formng anti-reflective
phOtOEQ%ﬁtl'wf&bt ained in Exanmples 1 to 4, 13 to 21 and

Test oﬁ(t?fp@gaqbaygmg@npl es 1 and 3 vver e coated on SI l'icon
rs by nmeans of a s i hner . éﬂoqqhed Si g di
[0164}aFhe somppsitina golkdions f brforminig afl refiective °8ﬂ ing fRiained in
Exam@ie@tﬁtot& {02 ﬂahd G&ﬁbﬁ%\tlw ‘Ex@ﬁﬁﬂeQG%nﬁf 3 Wweré¢ boatedearssilicon
each anti-refl gct jve at i n i f[;'eftr ctt 26%°C for 1
wafers by aneqns Ofﬁaplaﬂ?émﬂlﬁ erated sflicep ers(w? epeqed a
mmut%ﬁeét RHGHIBtePlo f%lﬂﬁ AMHL-reREEtiVERESatings (mm thiekness 0.06 um).  On
spect roscopic,.e some
each aklxcelicsiive Eogiieg JRBARIendas R ehdatiqh adetfoient ) ata
waveleAgIHoSH M&gﬂn&ﬁérgtmmé@ Iwmlhcu spasrgr?cbprcrellipsm:meteg The results
coating obtained in es 5.and 6 were coated on
of thedneasy @F%SWMEX&”? 2aa"ECEP‘r1ner . The coated
[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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silicon wafers were heated at 205C for 1 mnute on a
hot plate to formanti-reflective coatings (film

t hi ckness 0.06 n). On each anti-reflective coating,
refractive index (n) and attenuation coefficient (k)
at a wavel ength of 157 nmwere neasured with a 63
spectroscopic ellipsoneter (manufactured by J

s o it TS TOSARED LR A o302

The re3Qf®@$thid ﬁféa%gwiﬁélﬂ@’efsmbvﬁndh Mable.&nti-reflective

to166f: Fhe,pamposiien selian o ounpean-Rapen& At aBinstTn

Examplés rrnter12 ahe Copapardtive Euamplef\afvce’re coated dmeailledn avafers by

1 t hot
meand 5 S5k ThE il e 8 agg s gy  migut
a hot slattoform antlerféﬂecﬁve/@oam@sl(ﬁm thieknesst0.0@ pm)dex Opngach anti-

ot IR R 5 0 S AR avetengin o
193 nmal wenesmersaned Wittea speatroscapic ellipsometesur €he nesultseof the

[ urenment of Dry Etching Rate
measmf%%a?%gﬁg\gﬁﬂgy &ﬁgﬁ solutions for form ng
Measuretrient of Dey Gtehing 8até ng obtained in Exanples 1 to 21

1677 Y BSRoR A So PR G o st ABchpELosrosiecn

Examples e o 2and lﬁ‘zﬁmaratlveﬁzampﬂeﬂr 1 fo Giwrrecosted an silicon wafers by
meang Pﬁ% %Rh%efror ﬁé‘%éfe{qeglllu?:‘ﬁt \Jv¥ff°e|r§%}é BaRed 5{1205%5’7& 1 minute on

ate ective coaln?
a hot lnlamtsurf@ﬂnvanthreﬂeatl‘éq/g@%tmgﬁmG’beﬁaﬁWf%téh'DQéa 9N ﬁ?ﬁb@ﬁ‘t"

reflect§ft—:j ESYtin '\ﬁagﬁueashPéquHﬁql@E s‘y’%térﬁ ‘E‘6§il]d1' rﬁﬁnhf&c’ﬂ'ﬂé@ by@&ippon

USE Imiar

Smenmﬁmcor 44d aandesithe p@rndltlem amwhmr@ V\(amssamqua%tpﬁmogas
[0168E§S|§Pfaﬂk/eé(ggggﬂ@% Ssdhbrt AEHE: UVARY tndhufactured by Shipley

um t ono em cal

Compaoyesd tearesnameoRARAf Bnea aﬁ@éﬁf&bbﬁuﬂ“?@%h&em'w&o Ltd.)
was cgéﬁédergf%hé% W%?&%%Qorﬁééﬁs oPA %Pﬁ’fn%?' st héﬁ%rﬁ%@&hﬁ@ﬁbte on each

manuf act ur e

photomsiss wasr measeied, with RIE Shefer Eﬁéoéwﬁﬁ/l%f%tﬁpﬁbmlmﬂbﬁc'e"t'f'c
Co., LY?SUFH)%? %é‘éoﬁdxﬂoﬁh?ﬁh% @IaWasTﬁééddésVdryeét@hmgggdsat a hwdry
e anti-reflective coatlng E ‘a s41 4 1&‘
etchingatenan the ARty aHacHe ERAIMISD EXAIRRIES ot cot a7 b
CompfaFéﬂveOE')t(drﬁSIeBhloéﬁd 8 cdrhbarbd witl*_o‘llltffat oH\thlétwmtoresst (trade
ctur esults
name W4 S LmantTackEa YR bIeT SORPHLY.o DiraLity g g (rsurement
are stﬁi\nﬁhinﬁﬁabl%é tE a@l?25 her h?éldry'éteﬁing(rbteégn tenantigefiective coatings in
Q a ve a
Examplsmibicui2 ant (b o raeragne BreTh s oo BhatecrwilE foat an the
photo%ﬁ%trgt)kla {maméf %RV@ rﬁé/ntﬁdﬁm:emby Sueritarad OB_?nglcaJt@% Ltd.
ults o e renent..ar e in Tabl es
The "%ﬁ\ﬁ‘s@ﬁ mﬁaéw‘?meﬁémﬂ%ow} o, T %Hﬁ% | m Thi ckness
Simulaidi® i th’éfﬁrétlmmtmmwrﬁmwmokhess hi ckness and the
e wher

oteo} HhS gk ok 458554 7o Bl R Bbl ot an e

reflecti®s €oatitigewas nedd vy 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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simulation calculation with the refractive index (n)
and the attenuation coefficient (k) at a wavel ength
of 248 nm of the anti-reflective coatings for

i thography prepared from the conposition solutions
for formng anti-reflective coating obtained in
Exanples 1 to 4, 13 to 21 and Conparative Exanples 1

and 3. In this ca he, simul ati P
pROL i Haranulactired B IEE HachRploBifRo) WES uSgg Tl Fobls are
showr! iSTdbleés 2aAd 55hown in Tables 2 and 5. 65 Table 2
Refractive AttenuationFirst m ni munRefl ecti onSel ection
i ndex coefficient filmthickness rate ratio
(n)(kK)(nmM (% Exanple 11.800.5041< 0. 11.4 Exanple
21.800.5241< 0.11. 3 Exanpl e 31.790.5441< 0.11.3
Exanpl e 41.810.5041< 0.11.5 Conparative
1.480.47590.21.3 Exanple 1 * "Section ratio" neans dry
etching rate selection ratio to photoresist. Table 3
Refractive Attenuation Dry etching rate sel ection
i ndex (n)coefficient (k) ratio to photoresist Exanple
51.750. 36 2.47 Exanple 61.610.41 2.08 Table 4
Refractive Attenuation Dry etching rate sel ection
i ndex
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coefficient (k) ratio to photoresist (n) - - Exanple
72.030.44 1.85 Exanpl e 81.950.59 1.60 Exanple
92.030.48 2.04 Exanple 101.970.29 1.85 Exanple
111. 960. 28 2. 08 Exanpl e 121.990.27 2.45 Conparative
1.600.47 0.88 Exanple 2 66 Table 5 Refractive
AttenuationFirst m ni mum Refl ecti onSel ecti on
i ndexcoefficientfilmthickness rate ratio

Table 2n) (k) (nm) (% Exanpl e 131.820.5939 <11.4 Exanpl e
141.820. 6138 <11.4 Exanpl e 151.840.6138 <11.4 Exanple

o1, 6 fReteAuiye Aenialion npirst Tumogy Befientohy GefEtid o
201. 79déx 42 <biffibidntanfilne tildkne380. 5889 <11. datio *

Conpar at;i:ve 1. 50@; 4857 <11.@ ﬁxan‘pl e (3/)* " Section
- i setecti g Tatio 1o
Examplgot oree8dst. [0DM) From thdlabove- st oned tdsults,
it ds er st oo at the apti-refl i ve cofhki ngs
Examwpgparfég é% 24 €% 4 fBI ng

fromthe“tonposition for formng
Examplet3 - re?9ect i ve Oc®ht i ng accéfding t60.1 1.3
Example 4 1.81 0.50 41 <01 1.5
Comparative
Example 1 1.48 0.47 59 0.2 1.3

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

Table 3
Refractive  Attenuation Dry etching rate selection
index (n) coefficient (k) _ratio to photoresist
Example 5 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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the present invention have a satisfactorily effective
refractive index and attenuation coefficient for a
l'ight of a wavel ength of 248 nm (Exanples 1 to 4 and
13 to 21), a wavelength of 157 nm (Exanples 5 and 6),
and a wavel ength of 193 nm (Exanples 7 to 12). [0171]
In addition, it is understood that they have a high
selection ratio of dry etching rate to photoresist
(Exanples 1 to 21). Further, it is understood that
Table bhey exerts a high protection effect against |ight
reflection conpared wth the prior anti-reflective
coat aiop arrd—ttrat Lllcy cam be—used T thrnmer i tm

( Conpar lReﬁadtwe\mtemﬁuanplFmst minitrurd Mecmrpaﬁaleatlen
Exanpl e, nd Ex I 0 and
Conpar at )? %}Wﬁ%’t ﬂﬂé@%ﬁéﬁﬁ '%ﬂet | S conc? uded

t hat the dmmosnldﬁ accor di nfnmp thp fhbsent
vent i kes p ble to reguce the {inme reqyig ed
Examb%r ermopvg?aof an;blségrefl ectl\?(eé coat i ngfc, by dryql[
Examplectd ng,1.88er ef or .61 can prewddnt advérke phenoitéhon

fif gythickn of phot orggsi st wa{ d be requged
Examw&a‘f?the rmém)val gféantl -reflective 67 coat| ngs by dry

Examplectf ng.1.70172] AD.48nti oned #ove, triel present 1-

ExamPieV‘Pf‘t' og gan pr O\ﬁ §§ an anti gpeflecticvg coatipg
ormn nposition for form rhg)gan excellent bott om

Examplegti c ‘aﬁﬂl -refl &b7ve coati t hat <hhs a good-

Examﬁ%sf? pt "P‘?Qof l'i ghy, 5t a wavelgngt h utd{ized fon 4
acturing a sem conductor, device, hat exert
# "{Shat

Exampleg?0 pr ot.88t i on ef@-8€t agai ns?#2 i ght et ect | on
ExamE%SZ’P higgodry etqhsgg rate cagared wih the

otoresi st |layer, that causes no intermXxing W|th
Comparativéhot or esi st | ayer, and that occurs no diffusion to

ExambléeisphOtPSGS' st ypgy heating smnd dryicng. 68 CLAIZVE 1.
A conposition for formng anti-reflective coating

* “Sedtfohqréha'emb"ahQ ey SN le R@lEction s tocpladtoydsistt ruct ur e
substituent on nitrogen atom a triazine trione

ollgoner conmpound havi ng hydroxyal kyl structure as
[0170% Ulbﬂwh lh@abo@lnférﬂlbﬂéd Resulyit i® undetstocd that the antireeflective

contiGagppRS o P PoPRHEN R S o Bl RSl By agooraing to

the prfe@éﬁ‘l! iRdeRtiBr hagd la%@tlsfa@tOTWﬁbﬁegl\@qeﬂ'adtlmlrﬂexdr\dl attenuation
costaodt B iy rvgah st A5 SR TRRARBlEY W T g g7 o 20 o
wavelehgth 65157 aenExantples 5famdd), and B wavdength of 1(93 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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-N ,,CM-X- CHI A3 A3\CH X--M OOIC .CIH A2 N

--Al N" "OCH ,,0H A A2)C-CH' A3 X M (1) wherein

A, A2 and A3 are independently of one another

hydrogen atom nethyl or ethyl, Xis -OC(=0-, -S-,

-0- or -NR- wherein Ris hydrogen atomor nethyl, Mis

benzene ring, naphthalene ring or anthracene ring

be substituted with C1_6 al kyl, phenyl,

Coat'ng’?‘aﬁ!ﬁpﬁ%c K- ogen atom C1_6 al koxycar bonyl nitro,

[0172]C A& HAenfindd @b the preseht vehliyh chi provide Hneanti- reflectlve

conin s ybeobn B RS R A, SRt
coating HE Pla8 & Good Qb‘lsdwtidsmbt/lagﬂndt aswaveténgth uitized fos trhanufacturing a

comic G A5, (R e o AR AR .t

has a Righriry Eﬁﬂ'ﬁlﬁg patervonaréd evith thezihotoresisb layepdhatheauses no

e LGRS DR B4 SNl L Ri37 i protres

upon heatingemd driyimgi. ng a substituent of fornmula (2) or (3)
as substituent on nitrogen atom or a triazine trione
ol i goner conpound or triazine trione polynmer conpound
having a structure in which at |least two triazine
trione rings are |linked through a |inking group of
formula (4) or (5 on the nitrogen atons: Al A2 A3
-C-CCGOVY-Ar Y-(H (2) HOHH A A2 A3 0 HC
HOGCN .RlL (3)
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OHRR2 Al 2 BA3SA2 A -CCCOY -Ar Y-OCCCGC-
(4) HIHHHIOHHA A2 A30 O0 A3 A2 A
-GC-CCGCOGCG-NQNCGCOCGCGCGGCG (B) HOHHRI LI HIOH
H wherein A, A2 and A3 have the sane neaning as that
inclaim2, Yis a direct bond or -C(=0-, Ar is
benzene ring or naphthal ene ring which nay be

substituted with Cl1-6 al ghenyl , hapht hyl ,
hal ogen atom Cl1_6 al koxycarbonyl, nitro, carboxy,
cyano, - al koxy, hydroxy, thi oI ad-, alkylthio or

1. Wb&?ipo%ﬁ 154 form@“d%ﬁt&5 %ﬁy&%ﬁhﬂ%%ﬂémc@nz@ﬁ in that the

compgﬁdpqg'g@?mgﬂgeﬁ a@azgngrn@ne cqmgwmd hgvmgé‘yg;nxya}kyl s1|ﬁ|¢cture as
subsGRERPSH h'itFHbé‘rPétoﬁP ra'”i'nﬁﬂiné'iﬁbné Sﬁé]cﬁﬁél‘ é’cﬁ‘n Qanid ﬁSvmg hydroxyalkyl

accordlngtocalm wher el n rlaz ne tr
strucisaas sHbstituant gnnitsegen atamrr afriagineniioae EBjyraer ¢ampound
h droRyAINALSYF fasf UDEH ) 0 0 A A2
avi rAa;( 5 CEIflpetiRugas ALK {(‘%)"Q eh el o O Ao A O
CHCGCCGCGOGNRL (7)) wherein A, A2, A3, Y, Ar, R and

2. Fﬁ\ehﬂ)fﬁ 6§lﬁoﬁ%ﬁoﬂ‘ﬁiﬁ§' - @ﬂebﬂfé céétlr@' ai’dd?ﬁ‘r&ng% clH¥® 1, wherein
0S| t| on for ective coatin

anti-re
the tria: HioRe %ﬂemcﬁh@vm&wfi@walkwh%trwtu@zaﬁ§ul@$t%@wet on nitrogen

atomds adsuRporRITBPIoRRAUR (17 1 azi ne trione pol ymer conpound
having a structure I1n which at |least two triazine

trione rings are |inked through a linking group of
formula (4) or (5) on the P\ltrogé(ﬁ—dVIorrs has a
structure of fornmula (8) o 0 Al A2 A3 A3 A2 Al
CHGC-COY-A Y-OC—C—CHH@ W N

wherein A,, A, and A, are independently of one another hydrogen atom, methyl or
ethyl, 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.

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 polymef compound having
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H I OO4NOOI 231A3A2A 0 OLIL I I 1l
1~CHCGCHOGNQN -GCOH-CGCHII t, NNOHRL,
RLOHNN O-N'L~~O 0(9) 71 1_(8) 1 AAAOCclaim
3. 6. The conposition for formng anti-reflective
coating according to claim1l1, wherein the triazine
trione oligonmer conpound havi ng hydroxyal kyl structure

o Y e AT e 14 B g poure

having atsibistituemt of formiula () an (3t asrsubstiuentaort nitnogen @tiort oba triazine

trione?)i@?mé? %?Wur@%@é@éé%@%lymegcﬁﬁﬁ&%ﬁﬂqﬁ\}ﬁr}é ﬁlrsgdl:ﬁlre in
whichit st wa triazine triore 1ings & linkeyl through a linking group of formula (4)
or (5) on the nitrogen atoms:

A1 Az Az
1" |
—ﬁ“'?'-g—‘O-—Y—Ar*Y—OH (2)
OH
Mz
—G——C—0—C—N-R, (3)
OH R»
/?~1 Arz "I\s /|*3 /‘i\z /|\1
~—C—G—C—O—Y—Ar-Y—0-C—C—C— (4)
H [ H H oyt
IS N Y,
—C-?—C—O—C—"f'\l—Q—-ll\l'—C—O-C—(l)—"C—“ (5)
H oyt Ri R H onH

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 cycloalkyi, Ar or -
CH,-Ar-CH,-, R, is C,; 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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0 HOOCn(H2C) N K N N_~O R5 (12) wherein R is C _6
al kyl , C3-s al kenyl, phenyl, benzyl or

2, 3-epoxypropyl, R4 and R5 are Cl1 6 alkyl, C3 6

al kenyl , phenyl or benzyl, R6 is d-, alkyl, phenyl,
benzyl or -(CH2),,COON, and n is a nunber of 1, 2 or
3. 7. The conposition for formng anti-reflective
coating according to claim3, wherein the triazine
trione conpound havi ng a substituent of forrmula (2) as

substituent .on n e atom or the triazine trione
ol i goneyr co ound zine trione polyner conpound
havi ngfa st uctu wtg-c. ay--pgsty-+-@Ht r (Bki ne
trion& TN éllnked through a l'inking group of
formul a ( ) on t he nOMogen atons is produced froma
triazin conpound having at | east two nitrogen

at oms Qavi nff a sbbstituent of 72 fornula (13) on
nitrogen atem and a phenyl conpound or napht hal ene
conmpound oMY ornula (14) having at |east two

substi tuent g sel egt e?‘fr m cagpoxy and hydroxy which
areldetlci ' frgm each Othﬁo\t Al A2 A3

cc HOt@—C-/&—O—Gi—(Nﬁ?RM mula (13),

vet e $fne neanilng as that in claim

3, and | fornpl a , Y and have the sane
neani n cI aim 3. 8. The conposition for
formn ant “refective coating according to claim?7,

wherein tr| azine trione conpound having at |east two
nitrogen a0 havi ng a substituent of fornmula (13)
on nitrogen atomis a triazine trione conpound of

wherécli\rrpﬂ\l'g,‘l%;"}ljﬁl(%ﬁ? APR, drdR, hive the'Sarfle fedning-aS'that ifr claifi 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):

0 /?w "l\z /|\3 "I\s /?\2 /|\1 0
CH-C—C—0—Y—Ar-Y—0—C—C-CH
;\//,l\l\Jj\/'L (l) ’ H r H é)H ;N\/H\L)l
07 N0 07 N o
| ® |
NNy Fava¥a W)
Q c?—:~@igio—sc')——N—Q—N—@—o—@?—gz-cﬁ 7
SA SH - ko kA o N
Ak ) AL

wherein A, A,, A,, Y, Ar, Q, R, and R, have the same meaning mentioned as that in
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A3 ""OON "ONCH "O A A2 C-CHN A3 (15) wherein
A,, A2 and A3 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
| east one conpound selected fromthe group consisting
of conpounds of forrmulae (16) to (21) COON/ NZI HOOC
claim300C HOOC (16) (B)n /COON j HOOC top (19) OH OH HO
(17) ,..,,, OH (Bym (20) HO wherein B is hydrogen
tom C,,6 alkyl, phenyl, naphthyl, hal ogen atom _}5‘;
6. Tf@ mpeﬁhmmformmgram r@ﬁe%\@w%tm\%cc Jing tq W wherein

the tnd%YrSH ﬂ?b‘he 6li@'o?der ch;ﬁﬁH@’ﬁé\m ro&%IRS’I’ strttire &5 SubdtRent on

mis nber o

nitrogenaiort. KitiiaAin tine ppymer @ﬁmmuamAF@a dEeyalkististure as
substittBAt 6n RitFSgeM atenvisd reHRi6n product of a compound of formula (10) with

a compound of formula (11) or (12):

ziz 1

TN C. HN” “NH
HZC’\'(') )\ /l\ & ook o)\NJ\O
07 N0 ,

Rs Rq
(10) (11)
0
HOOCN(H2C)~ NJ\ R

O)\l'\l/KO

Rs
(12)

wherein R, is C,; alkyl, C,, alkenyl, phenyl, benzyl or 2,3-epoxypropyl, R, and R; are
C.; alkyl, C,, 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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10. The conposition for formng anti-reflective
coating according to any one of «clains 1 to 9,
further containing a crosslinking agent having at

| east two crosslink- form ng substituents. 11. The
conposition for formng anti-reflective coating
according to any one of <clains 1 to 10, further
contai ning an acid and/ or an aci d 8snerat

] . .12, The
formulediige oncnitegemn atars Ard PReRYl cPaPoy oF sagbitial IgRe compound of

formu%CﬁQ') PaDfhgl St (88t tﬂ/Besu%fstltUé'nt?d Seledtetidrok cafboxy@id hydroxy
taining a resin.havin | east one

which@rg ddentica ﬁ@d\ﬁ@ﬁﬁtﬁ@m §Gg§t°itﬂi‘?5ent sel ected from
hydr oxy, carboxy, amno and thiol. 13. An
anti-reflective coating produced by coating the
conposition for formng anti-reflective coating
according to anyagn faclainse 1 to 12 on a
sem conduct or ABS?F& Aﬁ and baking it, wherein the
antl-reflectlve_gpaqg S (g@)at t enuati on 74
coefficient k to Mtpgt(a &avelength of 248 nm
rangi ng fromaOo. 4 65. 14. An anti-reflective
coati ng produced by coating t he conposition for
formng anti-reflective coating according to any one
of claims 1 t#H@2Y—Aseircduct(dd) substrate, and
baking it, wherein the anti-reflective coating has an
attenuation- coefficient k to a light at a wavel ength
of 157 nmranging fromO0.20 to 0.50. 15. An
anti-reflective coating produced by coating the
conposition for formng anti-reflective coating
according to any one of clainms 1 to 12 on a
sem conductor substrate, and baking it, wherein the

in fornulai (183fA e, and Aybave tie sameaneaning asahatdn claim 3, and in formula

ff A th of 193 nm

(14), f%ﬁ'd A'Ch tﬂé §§B§{ﬂé%§§ {@at"i‘i\ﬁ%@%d of form ng an

antl-reflectlve coating for use in a manufacture of a

8. ‘fﬁg‘cgo léﬁfoﬂffgﬂ?c%ﬂaﬁﬁq ahfreidctive Q:obfig? absoelirgf fo Aam 7N@herein

osIt orm n anti-rellective coat
triazingcitiongioeypasinghhaving ableast fygitroges atomg maé('%&"?%l‘&e?“t of
formu@?w)%‘\khl% bh atdnfhis étﬂ@ilh@%éﬁe Eshpbied afformula (15
I -refl |ve coating f use in a manufacture of a
sem conduct or devi ce by use of a light of wavel ength
248 nm 193 nm or 157 nm 8npri sing the steps of:
coating the conposition for gprning anti-reflective
coating according to ang) g of clains 1 to 12 on a
substrate, and bqk ng Qﬁ A nmet hod of forming a
phot or esi st paf in fo usell A manufacture of a
sem conduct or , QgﬁBL Ing the steps of: coating
t he conposj }z for

or aA |-refH§ tive coating
accordiy& /lggggns 1 té on a
seni con u@tor ug fa N andobaking it to forman
anti-reflective coat| Ehn1ng a photoresist |ayer
on the antl-reflectl Fg%?k
\

2 \ A3

wherein A,, A, and A, have the same meaning as that in claim 3.
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exposi ng the sem conductor substrate covered wth the
anti-reflective coating and the photoresist |ayer
with a light, and devel opi nhg the exposed photoresi st

| ayer. 19. The nmethod of form ng a photoresist pattern
according to claim 18, wherein the exposure is
carried out wwth a |ight of wavelength 248 nm 193 nm

9. fhe %g%p%g}tio?\%or forming anti-reflective coating according to claim 7, 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)

_COOH X _OH
rooo{ ) wooef X1 wo
(15 ©r @ B g e
COOH
HOOC HOOC /} HO p
_C(B)m W _G\(B)
| (19) (20) 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.

- 10. The composition for forming anti-reflective coating according to any one of
claims 1 to 9, further containing a crosslinking agent having at least two crosslink-
forming substituents.

1. 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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coefficient k to a light at a wavelength of 248 nm ranging from 0.40 to 0.65.

14. 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 157 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.
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