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ANTI REFLECTI VE LAYER 5 10 Backgroun ntion
Technical Field The present |nvent|g3‘ lmﬁan
organic anti- reflection coating co

preventing -reflection at the undercoat*ﬁ%?ﬁr and
preventing standi ng wave during a 15 |ithography
process, and having a high dry etching rate. More

particularly, the invention relates to a novel polyner
whi ch can be used in the production of an organic '

e ectio t|n that is useful for
coltdeg, Sl rprRlain OR (REANTH AYTHEFRLEGRTYE LAYER
exci nmer | aser, a Ilght 20 absorbent, and an organic
anti-reflection coating conposition containing these.

The present invention also relates to a nethod for
patterning of sem conductor devices using the organic
anti- reflection coating conposition. 25 1 1111111
FEEE vVERE e reeer reer e il *coooR* 0

Background of the invention

Technical Field .

The present invention relates to an organic anti-
reflection coating composition for preventing reflectién at
the undercoat layer and prefenting standing wave during a
lithography process, and having a high dry etching rate.
More'particulérly, the invention relates to a novel polymer
which can be used in the pfoduction of an organic anti-
reflection coating that ié useful for semiconductor
ultrafine pdatterning using an ArF excimer laser,. a light
absorbent, and an organic anti-reflection coating
composition containing these.

The present invention also relates tb a method for
patterning of semiconductor devices using the organic anti-

reflection coating compesition.
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Description of the related art The recent high

i ntegration of sem conductor devices has led to a

demand for ultrafine patterns with a line width
0.10 microneters or less in the production of

of

ultra-LSI 5 and the |ike, and a |ithography process
using light having a smaller wavel ength than the
conventionally used light for exposure having a

wavel ength in the region of g-ray or i-ray, 1is

al so

demanded. Thus, mcrolithography processes using KrF
excinmer |laser or ArF exciner |laser are currently used

10 the processes for produci ng sem conduct or

Deség%?iigﬂ %s ‘PReTetFeDbRqthe pattern of sem conduct or
devi ces | eyer, decreasi onl.y when the reflection
rgﬁgeigebgmt Kgﬁgdl tggﬁggggésofh

ARl Nt ai af PR FERF mAARvices
hasdUEd Ngo t hes i 0Qr €33 Qitltg]ﬁ.neeéﬁ%glé&gs P OGEsSS, 1 Ui fw%.rgh
' pattern can be obtai ned, an 15 adequat e process margin

of ®anlObaichbacters andiesslesirege YpebsucGiyh R achiLveds
Therefore, a technol ogy of disposing underneath a

andphkbe ot &k¢ standae dhighagrapnt iprcefelsactisdng coagliNthaving a
ntaining organi ¢ nol ecul es whi ch are capabl e of
smady PTEN

Sor iddg*e

20 possj.bl e, t her eby regul ati

t tham Shgeconyensiioeal b heuped | ddohon for

ng the

. d
kB gty X TR 9 RSt RS 10 1
is undey c@atardqer angyto g‘ggp?{gltl?@%?‘gg FPY%VC%’SSQ%S using

becone i nportant. According

KrFaekiimef | eadd 10 rc @t BYcimONINSdd Qresbaubansh) igfas in

the followi ng requirenents
the processes for producing semiconductor devices.

As the size of the pattern of semiconductor devices is

ever decreasing, only when the reflection rate is maintained

to be less than 1% at maximum during the progress

of the

exposure process, uniform pattern can be obtained, an

adequate process margin can be obtained, and a desired yield

can be achieved. Therefore, a technology of disposing

underneath a photoresist, an organic anti-reflection coating

containing organic molecules which are capable of absorbing

‘light, in order to reduce the reflection rate as

possible, and thereby regulating the reflection =
pfevent reflection at the undercoat layer and to
standing wave, has become important.

Accordingly, the organic anti-reflection
composition should satisfy the following requirements.

First, the organic anti-reflection coating comp

far as
ate to
remove

coating

osition
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.25 First, the organic anti-reflection coating
conposition 2 should contain a material which is
capabl e of absorbing Ilight in the region of the
wavel engt h of the exposure light source, in order to
prevent reflection at the undercoat |ayer. Secondly,
the anti-reflection coating should not be 5
sol ubilized and destroyed by the solvent of a
photoresi st during the process of lam nating the
anti-reflection coating and then |amnating a
photoresist. For this, the anti- reflection coating
b qyét be designed to have a thermally curable _
SNOELP UM e Nartl BaFPRPShubighbelsaceabay et edfbyeds®rbing
: reyi out .. a baki process after coating in the
llgg?o%ésggefB?g?%hfﬁgﬁﬁ%g“' FﬁFPgFPeEFiBhec%%R?§Rfe light
sourBE ! dljy, nt.i,- ti oat.ing should be able
to be etc%gﬁefaggérgﬁﬁgﬁ& tﬁgf%ﬁ%?ﬁ¥bs?%t%%ﬁ ﬂﬁgﬁﬁﬁﬁéF
laypart, SeeoAdly 0 tﬁéhﬁﬁtﬁirbgiécgﬁontQééﬂﬂHg‘gﬂ%ﬂlﬁtnot be
resulting frometching of the undercoat 15 | ayer.
solppitihty, antiedgatioyedf | et ke coalveRg ©EMROSHEbresist
shoul d not be reactive to the photoresist in the upper
durgng; the proressRfodARdnaiio ashamntd -orfaetti ehomdating
m te . t he. hot oresi st | ayer, because these
andco%{p%lunéé&nrlﬁ%lcna(ﬁs% ‘%‘8%817?\"31'? n i FYhetPhdt o8| sinti-
refPatt bR, SUehnas ti [ .2 dercoat_in
particul ar QQEP thldy%?’ t % glr?tsl'%gflggl gcé)t [ lglarlf"e cgat?khegmally

curabposstrutuskoul dnflavenQply CahoRI®PYd | @8 ckhataadf by
appropri ate for various exposure processes 1 n

carzyébgdanEea baking process after coating in the process

forllaminating anti-reflection coating. Thirdly, the anti-
reflection coating should be able to be etched faster than
the photoresist in the upper part, so as to reduce a loss of
the photoresist resulting from etching of the undercoat
layer. Fourthly, the anti-reflection coating composition
should not be reactive to the photoresist in the upper part.
Also, compounds such as amine or acid should migrate to the
photoresist layer, because these compounds may cause
deformation in the photoresist pattern, such as footing or
undercoat in particular. Fifthly, the anti-reflection
coating composition should have optical properties that are
appropriate for various exposure processes in accordance
with various substrates, that is, an appropriate refractive
index and an absorption coefficient, and also should have

good adhesiveness to the substrate and the photoresist.
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with various substrates, that is, an appropriate
refractive index and an absorption coefficient, and
al so shoul d have 25 good adhesiveness to the
substrate and the photoresist. 3 However, under the
current situation, an anti- reflection coating which
is satisfactory in the process for ultrafine
patterning using ArF ight, has not been devel oped so
far. Therefore, in order to prevent standing wave and
5 reflection generated upon exposure, and to -elimnate
the back-diffraction at the undercoat |ayer and the
influence of reflected |ight, devel opment of an ‘
or §SHFESant | VPEFF ectPBn GRTENital Hdnatgdnar gean  anti-

r.pti on_for a specific wavel ength is considered as
reéﬁ?ﬁ}ﬁgéntOSr%B?eﬁ?%é%kﬁfsﬁﬁ &2 t8 T BufateoPreRess for

' [ ' A\ e ' of the invention
ul%?%%?%egﬁgﬁ€9§{g%ﬁg%¥1n??grg??gégﬁg%;ggé &ﬁ§n developed

so coaposi Theme£apabl £n 0bra@bses biRgvant ekkesiedy | ,Gh ang
ener ated upon exposure during 15 an ultrafine

refplaatdon rgengustegr aginn peswessralSi AgdanAr E1i XS4 ter the
| aser__having a wavel ength of 193 nm Al so, Qnother
Pagkisiditrart 16F hethveRersnapr bsvelesand tigesingiluehee of

Higg_q tal .structuyre of the anti-reflection coating
r?%o e%gﬁ% éﬁfcaev?#?ﬁ%?ﬁ?eogaﬁﬁbl%F?ﬁ“%ﬁxﬁﬂ?ﬂ?ﬂqﬁ%ﬁc290n

maﬁéﬁta_el va?%gr atf-grf ath%%rBEQ_QHi Go@nt 'srpeefcli%cltci Qvnavelength
coating, to

is considered as an urgent problem to be solved.

Summary of the invention

Accordingly, an embodiment of the invention provides an
organic anti-reflection coating composition capable of
absorbing a reflected light generated upon exposure during
an .ultrafine pétterning lithography process using an ArF
excimer laser having a wavelength of 193 nm.

Also, another embodiment of the invention provides to
desigh the fundamental structure of the anti-reflection
coating to be a chemical structure capable of accelerating
the etching rate of the organic anti-reflection coating, to
produce a poclymer based on the structure, and to pfovide a
method for producing an organic anti-reflection coating
based on the polymer, thereby facilitating the etching

process.

Also, another embodiment of the invention provides a
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produce a polyner based on 'the structure, and to
provide a nethod for producing an organic
anti-reflection coating based on the polyner, thereby
facilitating the etching process. 25 Al so, another
enbodi nent of the invention provides a 4 nethod for
patterni ng of sem conductor devices using the organic
anti-reflection coating conmposition, which nmethod is
capabl e of elimnating undercut, footing or the like,
and achieving excellent ultrafine patterning. 5
Accordi ng to enbodi nents of the invention, the organic

| - k641 ' tieg med using a naovel copol ynmer
e or orgagﬁgkgg??? eflec%%ﬁﬁf%ﬂ%& iﬁg éﬁglgeFidﬁﬁn the

orgisier et -eanlePfWH ARa4CAET BbnpES{ SIANCE L RnSALYEN + 1 s
and control of the phenonenon of |ight interference,
cargd htel 9f agl gminaghingt chidegcul) raiceinfherefare, 18k, and

excel l ent process margin is provided for an ultrafine
ACIHLAHEINPKEGS bt e sy traifage apat gmnisaur ce at 193  nm

ang thus. an excel | ent pattern profile can be obtained
regardfr ess? of© ¢ FEPYVREGF Qibsiheatidvemtégn, the organic

164 | N b 0.nore actiye devel opnent
AP T e A OR, E8AL IR PRoIREE MBI LF BRUPYecORe bt nebe

ordarditst snwdl - degneliti sn RBLALAGDI8qbYs T apid! yag%g I g t0g,
anti-reflection coating. Brief description o e

prqﬁ%ﬁ@rgﬁperal resistance to solvent, and control of the
phenomenon of light interference, as well as a high etching
rate.

Therefore, an excellent process margin is provided for
an ultrafine patterning process using a light source at 193
nm, and thus an excellent pattern profile can be obtained
regardless of the type of substrate. Also, contribution can
be made to more active development of highly ‘integrated

semiconductor devices using the industrial benefits

obtainable by rapidly etching_the anti-reflection coating.

Brief descriptioh of the drawings
.Thé above and other features of some embodiments of the
invention will become readily apparent from the description
that follows, with reference to the attached drawings in

which:

Fig. 1 is a H-NMR spectrum of a copolymer produced

according to Synthesis Example 1.
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20 The above and other features of sone enbodi nents of
the invention will becone readily apparent fromthe
description that follows, with reference to the
attached drawings in which: Fig. 1 is a 'R NW
spectrum of a copol ynmer produced 25 according to

Synt hesis Exanple 1. 5 Detailed description To
overcome such problens as descri bed above, an object
of the present invention is to provide a novel polyner
whi ch can be used as an organic anti-reflection
coating capable of 5 absorbing a reflected |ight

gener ated upon e une  dyL an ultrafine
patterning |ithograp §%8rgcé§g RetHy an ArF  exci ner

|a$erobém@dei%dM%V%E@BQEHS0&518%%5¥2béa Ebgog n object
absor bent and an organic anti-reflection coafin

of ¢dwposethon tovemiiniongst he pebefdal s. ndU%l'boH?méPoﬁﬁﬁﬁh
obj ect of the invention to design the fundanent al

‘””bFFuHFGPeana?h%?%ﬁﬂhc-@@ﬁﬂe@?ﬁéﬂCExQn|qqgtungbeapable of
absa;g cha %ure ca abl e of accelerating the
I'Ag reﬁe e?hélg @aﬁ?@eéﬁf?dréPP@c?FBﬁS@ﬁatﬁmxpng

tglgfggﬂgg n the structure, and to
* brovi de a rrg?ﬁgdy@g ‘g pr od cphr?'g BROCTHaniEing an “arr

exdifieir- I ehbe£t ilofvieQat bngubasecham the Pl VYIRS . the{ ehy.

facilitating the etching process. Also, anoth
abssigbeot,.of &hd i nuenti onghsid 0 pacwi-de faecwet bed fEBating

composition containing the materials.

It is another object of the invention to design the

fundamental structure of the anti-reflection coating to be a

.Chemical structure capable of accelerating the etching rate

of the organic anti-reflection coating, to produce a polymer
based on the structure, and to provide a method for
producing an organic anti-reflection coating based on the
polymer, thereby facilitating the etching process. Also,
another object of the invention is to provide a method for
patterning of semiconductor devices using the.organic anti-
reflection coating composition, which method is capable of
;liminating undercut, footing or the 1like, and achieving
excellent ultrafine patterning.

Under the purpose of achieving the objects as described
above, the organic anti-reflection coating composition of
the present invention comprises a copelymer for organic

anti-reflection coating, a light absorbent, a thermal acid
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patterning of sem conductor devices using the organic
anti- reflection coating conposition, which nethod is
capabl e of 20 elimnating undercut, footing or the
i ke, and achieving excellent ultrafine patterning.
Under the purpose of achieving the objects as
descri bed above, the organic anti-reflection coating
conposition of the present invention conprises a
copol ynmer for organic 25 anti-reflection coating, a
light absorbent, a thermal acid 6 generating agent,
and a curing agent. The organic anti- reflection
e ti5 si tjon al onprises an _organic . )
T ol vent, it ey Turt har Cont &7 RTSur 1 dREartIE anti-
re fA&dtAlds éﬂHﬂﬂHgVeéeméﬁéEQ@oHEtJEE%'fgﬁmpéiéégruagg égganic
sem conduct or devices of the present I nvention
solgemsr i sewl t heystfepshef coatiang thefa@Ega0EC and various
iNti-reflection coating conposition on top of a |ayer
ad4i516€setched, curing the coated conposition through a
ba%hggng£§cgs? and form ng cross-|inking bonds to
form ah - 10%of §AnPEtERTR LM% PEcEPBACRSMAtSg. dRvéces of
the&O 3 ; i i-reflection coating is
o oy T eSS Ot rotutas yche
orddhiclSanti~reflekMion coating composition on top of a

layer to be etched, curing the coated composition through a
baking process, and fprming cross-linking bonds to form an
organic anti-reflection coating.

The copolymer for organic anti-reflection coating is
represented by the following formula 1.

. [Formula 1]

. Rs
IR
/O o\ O‘
H R1 RZ

wherein R;, R, and R; are independent to each other, and
R; represents hydrogen or an alkyl group having 1 to 10
carbon atoms, R; represents hydrogen, an alkyl group having 1
to 10 carbon atoms or an arylalkyl group having 1 to 20
carbon atoms while R3; represents hydrogen.or a methyl group:;
m-and n represent repeating units in the main chain,.while
m+n=1, and they satisfy the expressions 0.05 < m/ {(m+n) <

0.95 and 0.05 < n/(m+n) < 0.95.
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QQQ 00 HRL R2 wherein Rlr R2 and R3 are

i ndependent to each other, and Rl represents hydrogen
or an alkyl group having 1 to 10 20 carbon atons, R2
represents hydrogen, an alkyl group having 1 to 10
carbon atons or an arylal kyl group having 1 to 20
carbon atoms while R3 represents hydrogen or a methyl
group; mand n represent repeating units in the nain
chain, while mn=1, and they satisfy the expressions
0.05 < m(mtn) < 25 0.95 and 0.05 < n/(mtn) < 0.95. 7
In general, an anti-reflection coating can be desi gned

t t A rious forns. In one case, a
ot ban MR e L R s G o dpaise =

to 6hvki ghbtradsoFPtirPRrarg oaeNtaiped ifnt£E%T§%£%,CEaﬁﬁg%i
the polyner, 5 and in another case, two difterent

absehkentalwisipbci £s, snamkbiicaR Ispghbt eabsihent and dight
pol ymer curing agent which is incapable of [ight
absaﬁgg%%ﬁibﬁ,CaﬁéaS@%érémetyeusedn c@ener alfl yhet e lyinght,
absorbegt is often separately used so_ that the anount
ando%ntﬁgoc?ﬁﬁﬁ?ﬁﬂe’sﬁﬁeigéffﬁﬁe¢qgﬂheﬂéﬁ§érBPP@#&SJ&M&mﬁﬁy,
a @g?gpng&gggggntAﬁngpngrahapol meric.curing agents
Y

olyners containing a POGH  FORERT oRFE gr otfpichy is
incgbybidyl ofunctigpRal MAP+iBR, are separately used.
Generally, the light absorbent is often separately used so
that the amount of the chemical species for light absorption
can be controlled.

As general polymeric curing agents, polymers cdntaining
@ hydroxyl functional group, a glycidyl functional group, an
acetal functional group and the like are frequently used.

In the present invention, the copolymer represented by
the above formula 1, which ha§ a carboxylic acid fﬁnctional
group introduced to enable thermal curing, and contains
maleic anhydride known to have a high etching rate, is used
as the polymeric curing agenﬁ, together with the compound
capable of light absorption. " The polymer can be produced by
polymerizing maleic anhydride and an alkyl acrylate-based
compound to produce a polymer of the following formula 2,
and then reacting the reaction intermediate of formula 2
obtained from the polymerization reaction, with an alkyl
alcohol having 1 to 10 carbon atoms.

{Formula 2]
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acetal functional group and the |ike are frequently
used. In the present invention, the copol yner
represented by 15 the above formula 1, which has. a
carboxylic acid functional group introduced to enable
~thermal curing, and contains nmaleic anhydride known
to have a high etching rate, is used as the polyneric
curing agent;, together with the conmpound capable of

| i ght absorption. The polynmer can be produced by 20
pol ymeri zi ng mal ei ¢ anhydri de and an al kyl

acryl ate-based conpound to produce a polynmer of the
fol I owi ng fornREa 2, and then reacting the reaction

J%E ﬁ;: mula 2 obtained fromthe
mefizati o ction, with an al kyl al cohol having
rbo ms. 25 [Formula 2; al m R3J n C
Q 0 9 R2 wh 'ein R2 and R3 are each independent, R2
i s hydrogen, E@ al kyl group having 1 to 10 carbon
at ons or an aryl al kyl group having 1 to 20 carbon

ato ogen_or a met hyl group; mand n are
r ep‘g%% i g uﬁ|?r¥éj%ﬁ t AE® nﬁ‘??f’ cHisPendrAL) eRnﬂﬁthCénmen,

an;E§M8§a§E§£¥ BQ@l?&pfe§§lP@chkg§%<%{géﬁ IP an é&ﬁ%%lkyl
group having 1 to 20 carbon atoms: R; is hydrogen or a
methyl group; m and n are repeating units in the main chain,
while m+n=1, and they satisfy the expressions 0.05 < m/ (m+n)
< 0.85 and 0.05 < n/(m+n) < 0.95.

As for the alkyl acrylate-based compound, one selected
from the group consisting of methyl acrylate; ethyl acrylate,
isobropyl acrylate, normal propyl acrylate, normal butyl
acrylate, isobutyl acrylate, tert-butyl acrylate, cyclohexyl
acrylate, isobornyl acrylate, 2-ethylhexyl acrylate, methyl
methacrylate, ethyl methacrylate, isopropyl methacrylate,
normal propyl méthacrylate, tert-butyl methacrylate, normal
butyl methacrylate, isobutyl methacrylate, cyclohexyl
methacrylate, isobornyl | methacrylate, 2-ethylhexyl
methacrylate, is used.

The carboxylic acid functional group generated. by
subjecting the reaction intermediate compound of formula 2
té ring-opening with an alkyl alcohol, is reacted with a
curing agent having an acetal functional group or the like,

to form a cross-linked structure.
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As for the al kyl acryl ate-based conpound, one sel ected
fromthe group consisting of nethyl acrylate, ethyl
acrylate, 10 isopropyl acrylate, normal propyl
acrylate, normal butyl acrylate, isobutyl acrylate,
tert-butyl acrylate, cyclohexyl acrylate, isobornyl
acryl ate, 2-ethylhexyl acrylate, nethyl nethacrylate,
et hyl methacryl ate, isopropyl nethacrylate, nornal
propyl nethacrylate, tert-butyl nethacrylate, nornma
15 butyl nethacrylate, isobutyl nethacryl ate,
cycl ohexyl nethacryl ate, isobornyl nethacrylate,
acrylate,. is used. The carboxylic

aC|dQ¥d%E |6ﬁéleﬁpbﬂ% JEtErded BPLoEUBF ecth iy (Rfd ymer

o 0 r iat 0 formila 2 20 to
et e va h "G CAF kOFEARE dfesioe 3o Hresty 0P \iaT 2

on Calr isngsagend, haﬁﬁngitaﬁlﬂgetr@sn.s'éﬂﬁéé oRal éifs%ﬁu‘é?!iohh%
like, to forn1a cross-linked structure.

Sokyﬁptsrefwéc5|mﬂ t@aiqu;uﬂnﬁamwlmgytbbStﬁ@%yﬂﬁﬁhenomenon
un ergoes curing during the baking process after the
in whichpghe opntl siafdecaten eprlting disnsotesissalos tim the |

sol ytd on i solvents. This is to inpart stablllty
SOld)e%‘that a 6H5%bﬁ§ﬁ8ﬁtéz?ﬁ WHPERRY hethft | CPaEiREti B

phdt@3EhBgt Se.n0h el SSQleY lyent of . ,
phot osensi ti zer du??%eq' éﬂg%agpn§%o¥%“ afti-reflection

cogrhiagosemsd t itzgy @El?ﬁle‘t hedrambaat p o0 aiRe used as &
anti-reflection coatlng, and t he pol yner can %

%ﬂmgﬁepabpyrgs@d 8gem 1in the organic anti-reflection

coating composition.

The polymer can be polymerized by any conventional
method, but radical polymerization is preferred. The
radical polymerization initiator is not particularly limited,
as long as it is used as a general radical polymerization
initiator, such as‘azobisisobutyronitrile, benzoyl peroxide,

lauryl peroxide, azobisisocapronitrile,

azobisisovaleronitrile, or t-butyl hydroperoxide.

.The polYmerization can be conducted by a method of bulk
polymerization, solution polymerization, suspension
polymerization, bulk suspension polymerization, emulsion
polymerization or the 1like, and for the polymerization
solvent, at lgast one selected from benzene, toluene, xylene,
halogenated benzene, diethyl ether, tetrahydrofuran, esters,
ethers, lactones, ketones and amides is used.

The polymerization temperature for the polymer is

10
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pol yneric curing agent in the organic anti-reflection
10 coating conposition. The polynmer can be pol ynerized
by any conventional rmethod, but radica

pol ymeri zation is preferred. The radica

pol ynerization initiator is not particularly limted,
as long as it is used as a general radica

pol ynmeri zation 15 initiator, such as

azobi si sobutyronitrile, benzoyl peroxide, |auryl

per oxi de, azobi si socapronitrile,

azobi si soval eronitrile, or t-butyl hydroperoxide. The

apBOLYAELL 23 10N £2BbenE OROUG! e by & Jiethod, Slgcgngﬁgntypo

pol ymeri zati on, I on po ynerlza
onQnDaLyﬂ£ngat|on, bul k suspensi on polynerlzatlon
emul si on polynerization or the |ike, and for the
pol Biremcd@cudar selgentdisatr ibeasbn 08e b 654 Bhd @3 be
benzene, toluene, xylene, halogenated benzene,
aP&F@PﬁW"’-%‘%e?on‘%fé%lrlﬁﬁydwofmmlr@stfé“res am@tritersf use of
nes. ket ones, and am des is used. 25 The

the Pongm 5??%ﬁ”¥éﬂﬁé?ﬁf8feaPGrt@ﬁerﬁépﬁﬁﬁﬁ tmejQ After

I sed.in_acco da wth the
-sggcens atelaposlashag M dped n Sessrdaren, un e,

angf dr{&mle)dﬁﬁrforfoﬁlﬁrb%ndapﬁ@@rb@&@tlncytscog%lﬁgirll% bYn the
changi ng the anount. of use of the polyneri zation

reagiipat wFxtanc, t by peacipidrtiione inAbdB¥erganpl etion of
the polynerlzatlon it is preferable to renove

control the molecular weight, since it is usually
difficult to obtain the molecular weight through gel
permeation chromatography (GPC) in the case where ring-
opened maleic anhydride is contained, reference should be
made to the molecular weight of the polymer of the above
formula 2, which is the polymer before the ring-opening with
an alcohol having 1 to 10 carbon atoms. That is, the weight
aﬁerége molecular weight, measured by gel permeation
chromatography and normalized with respect to polystyrene,
of the reaction intermediate represented by the formula 2,
which is the polymer before ring*opening, is typically 1,000
to 100,000, and is preferably 5,000 to 50,000 from the
viewpoints of solubility in solvents, coatability,
sufficient cross-linking bonding, and the 1like. The
polydispersity index (PDI) of the polymer is preferably 1.0

to 5.0, and particularly preferably 1.5 to 3.5.

Specific examples of the polymer represented by the

11
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any unreacted nononer and side products remaining in
the reaction mxture, by precipitation in solvent. To
control the nolecular weight, since it is usually 10
difficult to obtain the nol ecular weight through ge
pernmeati on chromat ography (GPC) in the case where
ring- opened mal eic anhydride is contained, reference
should be nmade to the nol ecul ar wei ght of the polyner
of the above fornmula 2, which is the polynmer before
the ring-opening with 15 an al cohol having 1 to 10
carbon atons. That is, the weight average nol ecul ar
formelghtl, aeeastied by @8k RRLIRAL %vesa%&enag%geagy and
normal i zed with respect to polystyrene, of the
notr ¢awiterh it ebwedbalevirepressmnied hyvihe £ A Rures
which is the pol yner before ring-opening, is typically
of 3hgopPLleWigI160rDeRS #ndci -preferably 5,000 to 50, 000
fr c)%ﬂga gaempoints of solubility in solvents,
coatabiTrty; sufficient cross-linking bonding, and
. e.; The jpol ydispersity index (PDI) of the
“oar, “:ﬂs eherably 1.0 to 5.0, and particularly
ferra®y 1/5% 0 3.5. 25 Specific exanples of the
pol@n@r repPesented by the 11 fornmula 1 according to
t ¢ pr@sent Fhwention include, but not linmted to,
the foll ow ng polynmers having the structures of the
following formulas 3 to 7. [Fornula 3]

[Formula 4

]
.‘-\}~ \k:A{;___ﬁvvwh:‘
O 0 O
. g i=’ \
H  CHs CHa

QO

[Formula 5]

O =0 Q

00 0

H ) }

{Formula 6]
Ommof JE

0 o[— Q

H') )

{Formula 7]

1=
N)



10

00 oat
54000 0 01 HHP CH3 CH3 [Formula 4] 10 o ,

g HCH3 CH3 15 [Fornmula 5] 00 O H) 20 [Fornul a 6]
0-o0 ,000H) 5 25 [Formula 7] 12 CHn OO0 H-O
O\ 0 CH3 wherein mand n are repeating units in the
mai n chai n,

0 0
/ \
H CH,

)

W/

wherein m and n are repeating units in the main chain,

while m+n=1, and they satisfy the expressions 0.05 < m/ (m+n)

< 0.85 and 0.05 < n/(m+n) < 0.95.

The light absorbent is contained in the composition to

provide an organic anti-refiection coating having a high

etching rate, and is represented by the following formula 8.

[Formula 8]

Bt
oﬂof }\o SN
R l/

Rz

wherein R, is an alkyl group having 1 to 10 carbon atoms,

R; is hydrogen, an hydroxyl or an alkyl group having 1 to 10

carbon atoms; m and n are repeating units in the main chain,

while m+n=1, and they satisfy the expressions 0.05 < m/ (m+n)

13
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while mtn=1, and they satisfy the expressions 0.05 <
m(mn) 5 < 0.95 and 0.05 < n/(mn) < 0.95. The |ight
absorbent is contained in the conposition to provide
an organi c anti-reflection coating having a high
etching rate, and is represented by the follow ng
formula 8. 10 [Fornula 8 00 0 0O HR R2 wherein
Rl is an alkyl group having 1 to 10 carbon atons, R2
i's hydrogen, an hydroxyl or an alkyl group having 1 to
10 jr carbon atons; mand n are repeating units in the
mai n chain, while mn=1, and they satisfy the

< expse&&i@n@50<Q§/ﬁﬂﬂ4(Qﬁﬂ)9513 < 0.95 and 0.05 <
n/ (mtn) < 0.95. The above pol ymer can be produced by
polBtreer iepbng  prdly@iee aﬁhydnbae;ﬁﬁ@u@eatygﬁnep5¥yggmyy1ng

to produce a polyner of the follow ng fornmula™9,

| matlﬁéﬁ ?réb)&flﬁ@ BRé 7 esuineneg compolydet o ot adwed o rmymer

rlzatlon reaction, with an al kyl alcoho
of} 5 nS { 6080 TOAFHOA At oRBD [trfa? NEECEOING Lt oresudtifg

potDREE! BoRE AEPT RGNS VS RGN N Yroxyl, group or an

tion, with an

alkyl alcohol having 1 to 10 carbon atoms.

[Formula 9]

o7 0 l:

wherein R; represents hydrogen, hydroxyl group or an
alkyl group having 1 to 10 carbon atoms; m and n are
repeating units  in the main ;chain, while m+n=1, and lthey
satisfy the expressions 0.05I< m/(m+n) < 0.95 and 0.05 <
n/ (m+n) < 0.95.

The polymer of the formuﬁa 8 allows the carboxylic acid
functional group generated from the ring-opening of maleic
anhydride using an alkyl alcohol, to react with a curing
agent having a functional group such as acetal, to thus form
a cross-linked structure. An anti-reflection coating
employing this polymer undergoes curing during the baking

process after the coating on a substrate, and attains

14
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al kyl group having 1 to 10 carbon atoms; mand n are
repeating units in the main chain, while mtn=l, and
they satisfy the expressions 0.05 < m(mn) < 0.95
and 0.05 < n/(mn) < 0.95. 15 The polymer of the
formula 8 allows the.carboxylic acid functional group
generated fromthe ring-opening of maleic anhydride
usi ng an al kyl alcohol, to react with a curing agent
having a functional group such as acetal, to thus form
a cross-linked structure. An anti-reflection coating
20 enpl oying this pol yner undergoes curing during the

re@@gtﬁgcepEQCQ§%s€&B€§oﬁhgnCQQhH%thn a %Hggtrateguogiem
attains 14 resistance to dissolution in solvent

arfses, duripgoldmem cadtises &ur lanQpHd%%sGQQEtBQle a%ter the
photosen3|t|zer after the I|am nation of the

1a@ﬂﬂﬁtF@¢IQﬁnﬁhﬁnaooatr¢@ﬁed%ummhebabt@g since the above
mer contains a 5 chronophore having high
abs% POtGMOSE - . t BafCBhe th6l yrdovean podbygerb Idoglteins  a

h.of 193 th I f the
R CE T R NI T .

ab3ser heghti Ral 0f g@&%l@?ﬂh r&d 1epd Iogrpcgorgeit I;%g]ém}?ﬁ] of

conposition wth regar a light s

thal saboed ncerihiita 1A peby e CHREBENDIY | 8508 ANLT LY one
of oxygen atons, an organic anti-reflection coating

ahﬁgﬁﬁ@gpti@ntmﬁupqunachaghl eeﬁlnqﬁ}omakeamaﬁgbEOmp051tlon

.&!oq%%ggd to a light source at 193 nm. Alsc, since the
polymer contains a large quantity of oxygen atoms, an
organic anti-reflection coating composition having a high
etching rate can be produced.

The light absorbent .can be polymerized by a
conventional method, but radical polymerization is preferred.
The radical polymerization initiator is not particularly
limited as 1long as it is wused as a general radical
polymerization initiator, such as azobisisobutyronitrile,
benzoyl peroxide, léuryl peroxide, azobisisocapronitrile,

azcbisisovaleronitrile, or t-butyl hydroperoxide.

The polymerization can be conducted by a method of bulk

polymerization, solution polymerization, suspension
polymerization, bulk suspension pelymerization, emulsion
polymerization or <the 1like, and for the polymerization

solvent, at least one selected from benzene, toluene, xylene,

halogenated benzene, diethyl ether, tetrahydrofuran, esters,

15
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The |ight absorbent can be polynerized by a
conventional nethod, but radical polynerization is
preferred. 15 The radical polynerization initiator is
not particularly limted as long as it is used as a
general radical polynerization initiator, such as
azobi si sobutyronitrile, benzoyl peroxide, |auryl

per oxi de, azobi si socapronitrile,

azobi si soval eronitrile, or t-butyl hydroperoxide.. 20
The pol ynerization can be conducted by a nethod of

bul k polynerization sol ution polymerization,

en (0] rizati o bu k suspensi on
e OE TR Ao 0 YRR EL 2 o 2a§’paﬁdor the i ke,
andrfor d;m%%w%{bﬁatﬂ%u eSQlNeNt @t Least one

sel ected from benzene ene, Xyl éne, “haPBy&hat ed-s
appenpenst e Of eddctetthand hgbaamﬂdﬁeﬁ%ag}mcgs&%ﬁ' he- Ot ype
et hers, | actones, ketones and anm des, is used T%e
0fpo+ryh‘@ratpa?t ion Tﬁl@npecplaetqulerf ovetdier p@lll)tﬁ‘E[buﬁlon of the
roprlately sel ected and used in accordance with the
039'5‘81‘ dt20 nPEi ARREOPTRE LAY ectAnir addieght byli stheinlgihiyonthe

t he o] [ can_be opriately controlled by
a“%ﬁhlgn@%]gt eymérmu © fpoagg\egflzﬁﬁéoﬁolﬁ/lhgﬂazt&q oand the

rdakich bAt @ maNd e I €A% After co etlon of ,
t he polyngrlzatlor?r bhg@lé%?@?ag OE nﬁﬁ it

1wnpeetémbmneaerr@malresl g8y PERACHS eﬂ@ﬁ&hc%}g a%dt h§1de
reaction mxtwure, by precipitation 10 in solvent.

products remaining in the reaction mixture, by precipitation
in solvent.

To control the molecular weight, since it is usually
difficult ‘to obtain the molecular weight through gel
permeation chromatography (GPC) in the case where .ring—
opened maleic anhydride is contained, reference should be
made to the molecular weight of the polymer of the above
formula 2, which is the polym%r before the ring-opening with
an alcohol having 1 to 10 éarbon atoms. Typically, the
weight average molecular weight, measured by gel permeation
chromatography and normalized with respect to polystyrene,
of the 1light absorbent before ring-opening is preferably
1,000 to 100,000.

As for the light absorbent of formula 8, one selected

from the polymers having the following formulas 10 to 13 may

be used.

16



To control the nol ecul ar weight, since it is usually
difficult to obtain the nol ecul ar wei ght through ge
pernmeati on chromat ography (GPC) in the case where
ri ng- opened mnal ei c anhydride is contained, reference
shoul d be 15 nade to the nol ecul ar wei ght of the
pol yner of the above fornula 2, which is the polyner
before the ring-opening with an alcohol having 1. to
10 carbon atons. Typically, the weight average
nol ecul ar wei ght, neasured by gel perneation
chromat ography and nornalized with respect to
pol yst rene, 20 of the |ight absorbent before

éoﬁ% nPlis preferably 1,000 to 100,000. As for
the Iight absorbent of formula 8, one selected from .

et A YARAD i-ng the followng fornmulas 10 to 13
& ed #5 16 [Formula 10] O= 00 ~ H CH3
Fd‘n(ljﬂ 14 we~nwL- F-" 0 O 00 H}
H  CHj

[Formula 11]

www{lv \,\,}\,\, \_Jr,..\‘v
ﬂm "

O
=
O 0
H NS
5 [Formula 12

wnerein m and n are repeating units in the main chain,
10 wnile m+n=1, and they satisfy the expressions 0.05 < m/ (m+n)

< 0.95 and 0.05 < n/{m+n) < 0.95,

17



5 [Formula 12 n 0000 H \CH3 OH [Formula 13] n
00~00 I HCH3 CH3 wherein mand n are repeating
units in the main chain, 10 while mtn=l, and they.
satisfy the expressions 0.05 < mf(mn) < 0.95 and
0.05 < n/(mtn) < 0.95. 17 Meanwhile, as |ight
absorbent used in the invention, a conpound havi ng
the following fornula 14, 19 or 20 can also be used
to provide an organic anti-reflection coating having
a high etching rate. 5 [Fornula 14] HO O

Meanwhile, as light absorbent used in the invention, a

compound having the following formula 14, 19 or 20 can also
be used to piovide an organic anti-reflection coating having

a high etching rate.

5
[Formula 14]
HO
w {H e
A=
0 ChHy
fl
—s— 0
10 wherein R; is .selected among —©0—, O , Chs .

R, and R; represent each independent hydrogen, an alkyl group

having 1~10 of carbon atoms or alkoxy group having 1~10 of

carbon atoms.

The compound of the forﬁula 14 contains two hydroxyl

15 groups per compound, and thus can form a cross-linked
Structure when used together with a curing agent éontaining

a functional group such as epoxy or acetal. An anti-
reflection coating employing this compound undergoes curing
during the baking process after the coating on a substrate,

20 and attains resistance to dissolution in solvents. Thus, no

18
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R3 OHO Chi Il 10 10 wherein Rl is selected anong O
CND R2 and R3 represent each independent hydrogen, an
al kyl group having 1-10 of carbon atons or al koxy
group having 1-10 of carbon atons. The conpound of
the forrmula 14 contains two hydroxyl 15 groups per
conpound, and thus can forma cross-linked structure
when used together with a curing agent containing a
functional group such as epoxy or acetal. An anti -
reflection coating enploying this conpound under goes
curing during the baking process after the coating on
§ubstrate 20.and _attains resistance to dissolution

pmﬁ SBI VRS, SPRGRI he a%atplrftﬂolceﬁnaamr@égsdusmgzqm@fter

0] a.ph S itizer te the | am nati on of
th% gggﬁgfgkgffgc?%gngggat ﬁ%'cgﬂthé?ﬁﬁﬁﬁg sfRERhemROTE,

siabevenpohyaRE ﬁgﬂﬁﬁéf‘sc@nwr%mghgf&? r@%ﬂbr}% ghinggwmgh

absorption so that the polyner can ab

abgoBpwerel smgthaof the3 puDymehe o4 YABEG S &Qﬁh@b%¥€lng a
formula 14 can be preferably used as a

Waéﬁé%?%@htoﬁnl?%enmrgahﬁCPOAHmerreﬁlem@(xbdyanﬂdﬂmula 14

<aG osi_tion th regard to a light source at 193 nm
RI PEFRREAR ‘%n%% toht@hhsahsempee in the organic

anti—reflectlon coating composition with regard to a light

source at 193 nm. Also, since the polymer contains a large

quantity of oxygen atoms, an organic anti-reflection coating
composition having a high etching rate can be produced. The
above compound can be obtained by reacting phenyl
derivatives with dicarboxyl group with 1,2-epoxy~3-phenoxy-
propanein the presence of a basic catalyst.

Furthermore, as an liéht absorbent wused in the
invention, a compound having ﬁhe following formula 15 to 18
can also be used to provide an organic anti-reflection

coating having a high etching rate.

{Formula 15]

O wm J

[Formula 16]



quantity of oxygen atonms, an organic anti-reflection
coating 10 conposition having a high etching rate can
be produced. The above conpound can be obtai ned by
reacti ng phenyl derivatives with dicarboxyl group
with 1, 2-epoxy-3-phenoxy- propanein the presence of a
basic catal yst. Furthernore, as an |ight absorbent
used in the 15 invention, a conpound having the
following formula 15 to 18 can also be used to
provide an organic anti-reflection coating having a
hi gh etching rate. (Fornmula 15] HO O~/ 000 /J O
20 OH [Fornula 16] 19 HO O &0 T~-O1 0/ OOM™

[ Formul a 17] HO

ay *Q?Oﬁ{fc’_@

CIH

[Formula 17)

OO0

OH

HO

Dae

\ 7/

[Formula 18)

O H:%M A

[Formula 19]

O

20
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/' V1 V0 O OH5 [Fornmula 18] HO O 0- -CH3
I(-:IyI_BC\-O\-CO?N[FornuIaw]I—IOOI—BC HOOI \ | \
OOH CH3 0 OH 10 0 20 The conpound of the formula
19 contains four hydroxyl groups per conpound, and
thus can forma cross-linked structure when used
together with a curing agent containing a functional
group such as epoxy or acetal. An anti

The compound of the formula 19 contains four hydroxyl
groups per compound, and thus can form a cross-linked
structure when used together with a curing agent contaihing
a functional group such as €poXy or acetal. An anti-
reflection coating employing this compound undergoes curing
during the baking process after the coating on a substrate,
and attains resistance to dissolution in solvents. Thus, no
problem arises during the coating of a photosensitizer after
the lamination of the anti-reflection coating. Furthermore,
since the above polymer contains a chromophore having high
absorption so that the polymer can absorb 1light having a
wavelength of 193 nm, the polymer of the above formula 19
can be preferably used as a light absorbent in the organic
anti-reflection coating composition with regard to a light
Source at 193 nm. Also, since the polymer contains large

guantities of oxygen atoms and nitrogen atoms, an organic

‘anti-reflection coating composition having a high etching

rate can be produced. The above compound can be obtained by
reacting bisphenol A diglycidyl ether with 4-hydroxybenzoic

acid in the presence of a basic catalyst.

[Formula 20)

21



10

15

ction coating enploying this conpound undergoes

guﬁsgge during the gakrﬁg process after the coating on
a substrate, and attains resistance to dissolution in
sol vents. Thus, no problemarises during the coating
of a photosensitizer after the Iamnation of the
anti-reflection coating. Furthernnre,_10.3|nc§ t he
above pol yner contains a chronophore having high _
absorption so that the polyner can absorb |ight having
a wavel ength of 193 nm the polymer of the above
formula 19 can be preferably used as a |ight
absorbent in the organic anti-reflectlon coati ng

np05|t|orOW|th @egardoto a I|g source at 193

pQPﬂqer cQ Iarge gquantities
< ° ) an organic
of ox n~at ons an ni Yrofen at ( .
ant{figgrectl png conp@ﬁltlon havi ng a hi gh

etching rate can be produced. The above conpound can

. ! . . , her
be obtained b reacting bisphenol A diglycidyl et
W th 4-hydrox§ goic 20 acid in the presence of a

basi c cat sty [Formula 20] 21 i 00O Oi O~~0O"
"~ N=N~-O' @8\/{ OOHO zo HO

o

The compound of the formula 20 contains 3 hydroxyl
groups per compound, and thus can form a cross—-linked
structure when used together with a curing agent containing
a functional group such as €poxXy or acetal. An anti-
reflection coating employing this compound undergoes curing
during the baking process after the coating on a substrate,
and attains resistance to dissolution in solvents. Thus, no
problem arises during the coat;ng of a photosensitizer after
the lamination of the anti—refiection coating. Furthermore,
since the above polymer contains a chromophore having high
absorption so that the polymér can absorb light having a
wavélength of 193 nm, the poiymer'of the above formula 20
can be preferably used as a light absorbent in the organic
anti-reflection coating composition with regard to a light
source at 193 nm. Also, since the polymer contains large
guantities of oxygen atoms and nitrogen atoms, an organic

anti-reflection coating composition having a high etching

22
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The conpound of the formula 20 contains 3 hydroxyl
groups per conpound, and thus can forma cross-1|inked
5 structure when used together with a curing agent
contai ning a functional group such as epoxy or acetal.
An anti- reflection coating enploying this conpound
undergoes curing during the baking process after the
coating on a substrate, and attains resistance to

di ssolution in solvents. Thus, no 10 problem ari ses
during the coating of a photosensitizer after the

| am nation of the anti-reflection coating.

rafFaIrderdmors, ince the above pol ynmer contains a
chronophoféoﬁgéfﬁg h?% géﬁﬁﬁN' PoHndoCRRabe tdftained by

repot \er t £88( AksoH) gl | a,_wavel ength of 193
nm the pol yner of the g%ag%é{§%$HJ%§EZG”fglc%w?Tﬁ?OXY‘3'

Phepefmraipayeusedtas wrddghie @ngrgggicigaggggsgrganic

anti-reflection coating conposition with régard to a

| i JRELO8BUIEERunte3 man Besoussd nae tfie PAYIBIves for
hefoq;aigg large quantities of oxygen atons and

i t rogen dibnkhd ak S gaRrRce aAmbreedhect i of ¢hat igdd ymer
fof Iitd Qphay| a high etchin 22 rate can be

produced. Tﬁg g%g%%c%%ﬁgéﬁﬁgleﬁngﬁé 5B8 af hight Apsorbent.
A reathd Nggéht Smé¢- 6ar RAXYLELOY)) Jksgcyanurate with 1,

2- epoxy- 3- phen%xypropane ?%étﬁé %re§§ﬁEee5Fmﬁl%a§fcthe
ad¢diidepst anVari ouspcamP N ds S8y R iH§edy35.1 N o crosse
13 dditives for 5 helping curing and perfornmance

“ﬁ?ﬁﬁl&veﬁé‘ﬁﬁ%f’n@he PotyEFer pefor congethd, and having a
fur@él:ti'ohra‘if Igercotdponwlg:_oatl ng and the |ight absorbent.

ich can react with the carboxylic acid
functional group of the polymer for anti-reflection coating
and the carboxylic acid functional group of the light
absorbent, or with a hydroxyl{group, should be used as the
curing agent. For example, aminoplastic compounds,
polyfunctional €poXy resins, anhydrides and mixtures thereof
may be mentioned. The crossLlinkable functional group is
selected from thg group consisting of a'methylol group, an
alkoxymethyl group, an oxetanyi group, an oxazoline group, a
cyclocarbonate group, an alkdxysilyl group, an aziridinyl
group, an isocyanate group, an alkoxymethylamino group,

aminomethylol group, and a polyfunctional €poxy group, all

substituting the hydrogen atom on the amino group of a

glycoluril compound, a urea compound, benzoguanamine
compound, or a melamine compound. Specific examples thereof

L
include

hexamethoxymethylmelaine,

23
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[ ent may be nentioned as a first exanple of
fhgurgggi??ves, aﬁd a conmpound at | east having tmodor
nmore cross- |inkable functional groups per conpoun_ih
and having a 10 functional group which can reacf Wi
the carboxylic acid functional group of the po ynpg_
for anti-reflection coating and the carboxylic ﬁm
functional group of the Iight absorbent, or wt at
hydroxyl : group, should be used as the curing agent.
For exanple, am noplastic conpounds, 15 polyfunctloga
epoxy resins, anhydrides and m xtures thereof my be

ross-1|inkable functional group is
tnge ect egg?mr n?’tlﬁ%“@?%‘ffﬂ%ﬁﬁrstl ng of a methyloli,3,4,e6-

ro an oxet anyl roup, an
tegigggsl f%oﬁgggﬁyg}?&% lgdgér bonat & g”r 8&5 oxymethyl) -

4, atdoxydxdxyl- 29 i AURa z SN R4S | di _39 thyl)-4, 5-
|socy$g§1atxgl grgoup,agn al kgxynejt:%%ﬂ 1 §F%E)gge§¥y r)oup
dinptretetdnigtago bimpmneandamd potyé ungt jon c
Iilﬂjlf 2}Tt)’flltutlgn uﬁe hydr ogen atom on the am no gr ouB
co%’f‘eﬁmaé'lq\)’co?‘(ﬁfll]{a é@rrpmanidlcta Uimed vee MA@ xymethyl type
b rn| ne conpoun or a nel am ne conpound.
meS%g%r%fg Ses® Y Herdsof ¢ Y“Z%l | $0 udeyiex aB®t hand Cymel

35?Q$§met hoxyrret g%] enﬁezloaénulélﬁarﬁoﬂlgou’id% H@r as Mycoat 506
and Mycoat 508; glycoluril compounds such as Cymel 1170 and
Powderlink 1174; butylated urea resins such as URF300, U-
VAN1OR and U-VAN11HV; urea/formaldehyde-based resins such as
Bekamin J-300S, Bekamin P-955 and Bekamin N, and analogous
products thereof. As for the polyfunctional €poxy compounds,

products under the trade names oL MY720, CY179MA and DENACOL,

and analogous products are preferred.
|

As a second example of the additives, a thermal acid
generating agent is used as a catalyst for accelerating the
curing reaction. |

It is preferable to use a compound represented by the
following formula 21 or 23 as the thermal acid generatlng
agent. Since the compound fepresented by the following
formula 21 to 23 shows a good curing efficiency when used
together with curing agents having the above-mentioned
various functional groups, the compound has properties
apprbpriate for the anti—refleption coating composition for

which the heating time for curing is limited to less than 5
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tetra ki s(butoxymethyl)glycoluril,
1, 3-bi s(hydroxynet hyl )- 4, 5-di hydr oxy-2-i m dazol i none,
1, 3- bi s( et hoxynet hyl ) -4, 5- di net hoxy-2-i m dazol i none
and the like. Exanples of 5 commercially available
products include nethoxynet hyl type nelam ne
conpounds such as Cynel 300, Cynel 301 and Cynel 350;
but oxymet hyl type nel am ne. conpounds such as Mycoat
506 and Mycoat 508; glycoluril conpounds such as
Cynel 1170 and Powderlink 1174; butylated urea resins
such as URF300, U 10 VAN1OR and U VANL1HV;
mimea/sf.or mal dehyde- based resins such as Bekanin
J- 3005, Bekami n P-955 and Bekamin N, and anal ogous
products thereof. As for the polyfunctional epoxy
conpounds, roducts under the trade .nanmes of MY720,
CY17RE NACCL, and anal ogous products are
prebgrred. 15 As a second exanple of the additives, a

t mal Oacj.d, generating agent is used as a catal yst
ggzgaoeé ra}' ,the curing reaction. It is
ferabl e use a compound represented by the

following formula 21 or 23 as the thermal acid

generating 20 agent. Since the conpound represented
by {herfwld &&ilng formula 21 to 23 shows a good curi ng

ficiency when used together with curing agents
: I@ggiiglgﬁnentioned various functional groups,
thé co u as properties appropriate for the
anti-reflection coating conposition for 25 which the
heat kémtidresfjor curing is limted to less than 5

0—s CHg3

Moreover, as for the organic solvent that can be used
in the organic anti-reflection ceating composition of the
pPresent invention, at least one solvent selected from the

group consisting of propylene'glycol monomethyl ether (PGME),

propylene glycol monomethyl ether acetate (PGMERA)

Ccyclohexanone, ethyl -lactate, propylene glycol n-propyl

ether, dimethylformamide (DME) , gamma-butyrolactone,

ethoxyethanol, metnoxyethanol, methyl 3-methoxypropionate

(MMP), and ethyl 3-ethoxypropionate (EEP), 1is preferably

used.

In th i - i i
1 € organic anti-reflection coating composition
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' : Formul a 21 OHO &15C_0-9CH8O0
[Zéo:nmrjllufae;Z] [' ~~> o= ]O 11 0 0 10 [Formula 23] O\
CH3 + H Moreover, as for the organic solvent that can
be used in the organic anti-reflection _
coating-conposition of the 15 present invention, at
| east one solvent selected fromthe group consisting
of propylene | glycol nonomethyl ether (PGQVE),
propyl ene gl ycol nononethyl .  ether acetate (PGVEA),
cycl ohexanone, ethyl lactate, propylene glycol
n- propyl ether, dinethylformm de (DVF),

araEn t hanol
duteyr ot BEt Y520 e{rnp%mé anol, rretgox et hanol ,
ac?nat hyl B-Br?et hoxypror?ieonat e " and” ePRypmer o e

fogmeldhokyphaphonat euddEP) s kBePLeh ¢habl ¥or“%§ganl£‘ tarlqgi_
organic anti-reflection coating conposition
refléction coating, is preferably contained in an amount of

0.1 to 40% by weight in the. total anti-reflection coating
composition, and the light absorbent is preferably contained
in an amount of 0.1 to 40% by weight in the total anti-
reflection coating composition. The curing agent is
preferably contained in an amount of 0.0l to 40% by weight
in the total anti-reflection coating composition, and the

thermal acid generating agent is preferably contained in an

amount of 0.01 to 20% by weight in the total anti-reflection

coating composition.

When the organic anti-reflection coating composition

containing the above-mentioned components at the above

compositional ratios is coated on a wafer, and then a

thermal process such as baking is performed, acid is
generated from the thermal acid generating agent, and in the

presence of the generated acid, a cross-linking reaction

occurring between the hydroxyl group of the polymér for
organic anti-reflection coating of formula 1 and the light
absorbent, and the curing agent used as an additive, 1is
promoted. Thus, an organic anti-reflection coating which is
not soluble in the solvent of photoresist is formed.

Such organic anti-reflection coating absorbs the far-

ultraviolet rays which have transmitted the photoresist and
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25 according to the present invention, the polynmer of
the formula 1 which is used as the polyner for
organic anti- reflection coating, is preferably
contained in an amount of 0.1 to 40% by weight in the
total anti-reflection coating 5 conposition, and the
i ght absorbent is preferably contained in an anount
of 0.1 to 40% by weight in the total anti- reflection
coating conposition. The curing agent is preferably
contai ned in an anmount of 0.01 to 40% by weight in
the total anti-reflection coating conposition, and the
reddhdchashrBlanaci ge geNarak t is preferably _
contained in an anod%% %gagggg’t%ﬁf%@?ﬁ?eﬁéF@ﬁtdiﬁfuse
reflifstionakt athé -prefdceetion ug@atddag conposition. Wen
the organic anti-reflection coating conposition
confai APRg PRecapeve- nEmt i otied Qﬁﬂpﬁﬁ%ﬂt%nﬁg_ggglggﬁﬁg%
Cogé%congositional rati os is coated on a wafer, and then
a Titer Rl O PrHtes$Osubhe aPuracnty Lsveerior,mednheachsi s
rdjener gt.e e.thermal acid generating agent, and
P in thaélts %fgggg%%go?ttﬁ%'B%n%§%fédaﬁéi§?eabaking time is
seleynes- ldonkgan R ¢ eagtd cdiring between the hydroxy
group of the pol yrrerr%}or&goggrgé%ﬁl%esanti Prefexattlivon the
baldoat pageess f bs npe afdrmead athe kightra@hsorhent, and the.
¢ Cﬁring,agent used as an additive, 1Is proﬁoteg. ?hag, >
°an GPganftP@ifts--refl ection coating which is not

soLyble in the solvent of photoresist is formed.
P&nermore, :%e Processes after obtaining the organic

anti-reflection coating corréspond to the conventional

processes for patterning of semiconductor devices, and thus
are not particularly limited.

Also, in the patterning mefhod of the present invention,
a second baking process can be.additionally performed before
or after exposure during the step of forming a photoresist
pattern, and such second baking process is preferably
performed at a temperature of 70 to 200°C.

Hereinafter, the present invention will be Specifically

explained by way of preferred synthesis examples and

embodiment examples. However, these examples are suggesféd

only for illustrative purposes, and are not intended to

limit the scope of the invention.

Synthesis Example 1

Synthesi £ i
Y esis of polymer for organic anti-reflection

27
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Such organic anti-reflection coating absorbs the far-
25 ultraviolet rays which have transmtted the
photoresi st and 26 reached the anti-reflection
coating, thus preventing diffuse reflection at the
phot oresi st undercoat. Ir. the processes for the
organic anti-reflection coating according to the
present invention, the baking 5 process is perforned
at 80 to 250C, and the baking tine is selected to be
20 seconds to 60 mnutes. Preferably, the baking
process is perfornmed at a tenperature of 150 to 250C
cg(g;nl #o 5 mnutes. Furthernore, the processes after
obtarn ng the organic 10 anti-reflection coating
cosgespond: to the cogventional processes for
patterning of sef CORYHELS? de¥iText metdvihmethaseynate,

arparct.isqulardsy Adgi ted,. A.so,.in the patterning nmethod
of the present inve%?i@%FSbﬁvggcbﬁde%%kgn@fpﬁoée@spxane,

ange tlgeh t itdreal hyxperd okaed bl 15 or after exposure
. durEi_ ng the step of formng a™ %tegr e st p &Pt ¥R L ZAtd on
“stehoBe@snd’ Baki figr pLpcessiriss prekesabl formed a
rel Lengergture of 70 to 200C. Hbreinafte%?pgﬁél%}eggnﬁ €
FRVERL! onwi 192956 ospeel bt tarh | was exquleal ARERRYsMRY, Hethyl
algggggrrggmi%gthesL§ exanples and 20 enbodi nent
exanpl es.  HoleVRTSC1PHESECexait egenerasaygeateds ONlated,

wagaédigguggggtgyﬁégugpg§e%ééﬁ§9 g{gggg¥ i ntended to

and vacuum dried

(Mw = 17,200, PpDI = 2.95, yield = 58%). 72 g of the vacuum

dried polymer and 0.55 g of toluenesulfonic acid monohydrate

were mixed with 725 g of methyl alcohol, and then the

mixture was i
allowed to react at 70°C for 48 hours. After

con le on o l he re ct on e a @) S0

dropwise to distilled water, and a
[

was filtered, washed several times with distilled water and
[ 1

pPrecipitate thus obtained

vacuum dried (yield = 58%).

Synthesis Example 2

Synthesis of polymer for organié anti-reflection

coating B

56.5 g of maleic anhydride, 100 g of benzyl

methacrylate, and 4.67 g of AIBN were dissolved in 480.94 g

of Py . . .
1,4-dioxane, and then the mixture was subjected to a

polymerization reaction at B80°C for 20 hours Aft
x rs. er

completi £ ti h ]
D ion of the reaction, the Ieaction solution was added

28
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limt the scope of the invention. Synthesis Exanple 1

25 Synthesis of polyner for organic anti-reflection

27 coating A 29.4 g of maleic anhydride, 30 g of

met hyl nethacrylate, and 2.97 g of AIBN were

di ssolved in 120 g of 1, 4-di oxane, and then the

m xture was subjected to a polynerization 5 reaction

at 70C for 12 hours. After conpletion of the

reaction, the reaction solution was added dropw se to

met hyl al cohol, and a precipitate thus generated was

filtered, washed several tinmes with nethyl al cohol

and vacuumdried (Mv = 17,200, PDI = 2.95, yield =
drepghse t¢2“§téﬁlthécMaduumnﬁoadpkediﬁm&ymgnjﬁﬁgégn@§ deg
waOf c1pluenesul foni c acid monohydrate were m xe Wit A

725 4 Bt GrettipRes| e6HoT2l ahtingsheri thhenetmiyit W1€oWBS, ang
v 0 react .at C for 48 hours. After
a‘?‘%‘&é"g@ﬁetgn M ey %é@‘ti%% T e $eactiedd soB@ki on Bas9s

afdege HSORW S£-; hstille and_a precipitate
- t hus obtained&?gg%agb?%#%%r%ﬂ&aégg%éﬁ‘§e¢§ﬂ&ﬁnﬁsﬁé§0nic

acig thontitstdralted waatemixaldy s ¥aCHugY df,i ¢ ield = 58%,
Synt hesi s Exanpl e 2 Synthesis of po y%gr%%gsygrﬁéﬁPEOl'
angnther efhecrilghureOvesakiligwBd 5605 @20k B! €f oo for 48

anhydrigg%eloo g of benzyl
. b 5

hours r ] £ ' i
completion £ the reaction, the reaction

solution was added dropwise to distilled water and a
14
brecipitate thus obtained was filtered, washed several times

with distilled water, and vacuum dried (yield = 53%)

Synthesis Example 3

Synthesis of Light Absorbent A

100 g of a styrene-maleic [ i

anhydride polymer (Mn = 1,600,

mole number of styrene:'mole number of maleic anhydride =
1.3:1) purchased from Sigma-Aldrich Company, Inc., and 0.77
g of toluenesulfonic acid monohydrate were mixed with 1000 g
of methyl alcohol, and the mi;ture was allowed to react at
70°C for 48 hours. After covpletion of the reaction, the
reaction solution was added dropwise to distilled water, and
a8 precipitate thus generated was filtered, washed severél

times with distilled water, and vacuum dried (yield = 104%)

Synthesis Example 4

Synthesis of Light Absorbent B
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nmet hacryl ate, and 4.67 g of AIBN were dissolved in
480.94 g of 1,4-dioxane, and then the m xture was
subjected to a polynerization reaction at 80C for 20
hours. After 25 conpletion of the reaction, the
reaction solution was added 28 dropw se to nethyl
al cohol, and a precipitate thus generated was
-filtered, washed several times with methyl alcohol,
and vacuumdried (Mv = 17, 200, PDI = 2.95, yield =
53% . 82.95 g of the vacuumdried polymer and 4.23 g
of toluenesulfonic 5 acid nonohydrate were m xed with
1200 g of methyl alcohol, and then the m xture was
aldloed %t o fr éachanoBODCIL @I ydity hauher, AtEEs ¢ of 4-
h dcon‘pl etion of the reaction, the reaction solution was
YARRHERF RO Hw $61F0 ansti PHed wat epf andiethylrBaingi t ak@e
- bt ai ned s filtered, washed several tines 10
dls%\ngﬁeééi értli Pﬁégg\a\/\/gt eci'g RERPWEdGure dicioéd Moyicaletthyl 53%her
aceSyfd hesis Rl : hesis of . Light Absorbent A 100
g of a styr ene-r% é}l?égtrr]ﬁygrafdgttbfﬂ' TO (ML Rte0R0°C
for1518miteurenber Rftest YIc@RS] nimber of _mal ei ¢
anhydride = 1.3:1) pur cﬁéggg&fr om Si%éﬁa- AT the
reagetpangolinton @nd (iobledg 06 Labuenesweh@aikcratdd Lnq
. rmnohl%/fgir ate were nixed with 1000 g of nmethyl al coholn,
TARRE IR APxBuFeNt@snedl owed to react at 70C for 48
hours. After conpletion of the reaction, the 20
reacti on sol ution was addeg dropwi se to distilled

Wedly@lthedfd Example 5
Synthesis of Light Absorbent C
200 g of tris(2—carboxyethyl)isocyanurate, 260.9 g of

1,2—epoxy—B-phenoxypropane, and 3.52 g of triethylamine were

mixed with 928.8 g of 1l,4-dioxane, and then the mixture was

allowed to react at 120°C for 18 hours. After completion of

the reaction, the solvent was removed in an evaporator, and
the residue was dissolved in methylene chloride, and washed

several times with a 2% aqueous solution of hydrochloric

acid and distilled water. The solvent was removed using an

evaporator, to obtain the reaction product.

Synthesis Example 6

Synthesis of Light Absorbent D

100 g of 4,4" -oxybisbenzoic acid, 116.31 g of 1,2-
epoxy-3-phenoxypropane, and 6.24 g of tetrabutylammonium

bromide were mixed with 457.58 g o

Fh

propylene glycol

30
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a precipitate thus generated was filtered, washed
several times with distilled water, and vacuum dri ed
(yield = 1040). Synthesis Exanple 4 25 Synthesis of
Li ght Absorbent B 29 21.80 g of Bisphenol A
di gl ycidvl ether, 17.69 g of 4- hydroxybenzoic acid
and 0.37 g of triethylamne were dissolved in 78.98 g
of propyl ene glycol nonomethyl ether acetate, and
then the m xture was allowed to react at 120C 5 for 18
hours. After conpletion of the reaction, the reaction
sol ution was cooled to anbient tenperature, and
r 0 cont ai ner . nt hesi s Exanple 5 10
" Syn?ﬁggi%%gFELfgﬁfag%So?%%th 2Be gmpfture was allowed
to t¥dS{t2- gar hoyyet )i 80 ratg,, 260.9 f
1,2-epoxy-3-phengzépggpgﬁg?gand %3 9 Aetion of the
reactiienhy| time nerawssd onm Xeduii bh a&&;8c509Ed1,%adi%%§ggat
and then the mxture was allowed to react at 12 or
LempPgrRBUFS. At érramofpkeed ore of ctmthheereaction, the
sol vent was renoved in an evaporator, and the residue
was di ssolved in nethylene chloride, and washed

se¥&iAledi MWL & 2% aqueous sol ution of
hy fochlor ¢ aé%?ﬁ an distilled water. The sol vent

wasyieneused ofS Lagn Ap LUARYAECT . 1O obtain the
reaction product. 20

50 g of sulfonyldibenzoic acid, 49.03 g of l,2-epoxy~3-
phenoxypropane, and 5.26 g of tetrabutylammonium bromide
were mixed with 208.58 g of dimethylformamide, and then the
mixture was allowed to react at 120°C for 18 hours. After
completion of the reaction, the reaction solution was cooled
to ambient temperature. The solid was made by hexane and

distilled water and washed several times with distilled

water. The water was removed using vacuum oven to obtain

the reaction product.

Example 1: Production of Organic Anti-Reflection
Coating Composition A

7 g of the polymer for organic anti-reflection coating
produced in the above Synthesis Example 1, 6 g of the light
absorbent A produced in the above Synthesis Example 3, 2 g
of tetramethoxymethyvlglycoluril, and 1 g of & thermal acid
generating agent having the structure of Formula .23 were

dissolved in 984 g of bropylene glycol monomethyl ether

31
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Synt hesi s Exanple 6 Synthesis of Light Absorbent D 100
g of 4, 4" -oxybisbenzoic acid, 116.31 g of 1, 2-
epoxy- 3- phenoxypr opane, and 6.24 g ofc:
tetrabut vl ammoni um 25 brom de were mixed with 457.58
g of propylene glvcol 30 nononethyl ether acetate,
and then the mxture was allowed to react at 120C for
18 hours. After conpletion of the reaction, the
reaction solution was cooled to anbient tenperature,
and transferred to a container. 5 Synthesis Exanple 7
Synt hesi s of Light Absorbent E 50 g of

c nyl_di bepzoic acid, 49.03 g of 1, 2-epoxy- 3-

? %ﬁ%ﬂ%&yﬁ?ﬁbagé?naﬁzE%.f@l@tb?“té@ﬁabé@&tanwbmuhnough a

mefib A sler i 13Q i xed.with 208.5 of
di et hyllf or m&gé% a%gd%méar?etrhé)fnﬁxgu% Wels Hiusowsgdree

the excgardtc h2QC-Fof1d& RRUESs t AL L Lo GQTRL LI on of the
reacti on, the reaction solﬁtio% ﬁ%%“%%%ﬁ&& 8to anbi ent

tenperature. The solid was made by hexane and

dig}illgd wat er and washed several times wth

di STFFPE 1% ‘wat®Broduréonat erf WeBrg=aiiny e dhaksi -G A acuy B)
CoVEN, t tain the reaction product. Exanple 1
*Product %ngltfd%nic Anti-Reflection Coating

COWDQﬁiéﬂ(HhéApolymer for organic anti-reflection coating
produced in the Synthesis Example 1, 8 g of the light
absorbent B produced in the Synthesis Example 3, 2.1 g of
tetramethoxymethylglycoluril, and 1 g of a thermal acid
generating agent having the Structure of Formula 23 were
dissolved in 981.9 g of ethyl lactate, and then the solution

was dissolved through a membrane filter having a diameter of

0.2 pum, to thus produce the organic anti-reflection coating

composition B.

Example 3: Production of Organic Anti-Reflection

Coating Composition ¢

8 g of the polymer for ofganic anti—reflectién coating
produced in the Synthesis Example 1, 10 g of the light
absorbent B produced in the Synthesis Example 4, 2.7 g of
tetramethoxymethylglycoluril, and 0.54 g of a thermal acid

generating agent having the structure of Formula 23 were

dissolved in 978.76 g of propylene glycol monomethyl ether

acetate, and then the solution was filtered through a

32
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20 7 g of the polyner for organic anti-reflection
coating produced in the above Synthesis Exanple 1, 6
g of the Iight absorbent A produced in the above
Synt hesis Example 3, 2 g of
tetramet hoxynmeth_vl glycoluril, and 1 g of a thernal
acid generating agent having the structure of Fornul a
23 were 25 dissolved in 984 g of propyl ene glycol
nononet hyl ether 31 acetate, and then the solution
was filtered through a nenbrane filter having a
di aneter of 0.2 pm to thus produce the organic
anti-reflection coating conposition A. 5 Exanple 2:
MR ATt o o5F hev §aRi & etRef logc Oi- BnumCoad i s produce
(41 _/.9g.0of the polyner for organic
thg(r)]??(?%ﬂejﬁ %gtt?o%egb% g cﬁFGéDEeﬁl"’i‘W%ﬂﬁgOSyﬁt- hesi s
Exanple 1, 8 g of the light absorbent B produced in
the Synthesis Exanple 3, 2.1 g of 10
Exgmp ke nmdt: hokyoridiplogl Y6®! brlganian ol hermal . .
acid generating agent havi nglt@h?rgttlr 5%%6?§£B?n E%Pﬁﬁf‘ﬁg
Copmogiction & ssolved in 981.9 g of ethyl lactate, and
theBn the sglution was dissolved through a nenbrane
filtet traviy ROdMedetier oFganie eptieordflustioaduesting

t gani ti-reflectigon coating 15 conposition B.
prE%gCrré&IE qu: Br odégfllg%%&osf OXGRALE Anti BRI | @t iore light

aboabdy COPPOSIddON: £ 8,9 fntfig pol yrer [for, organic

anti-reflection coati ng It 82 fdmpie’'s,” 2.8 g ot
tetramethoxymethylglycoluril, and 0.54 g of a thermal acid
generating agent having the structure of Formula 23 were
dissolved in 982.66 g of propylene glycol monomethyl ether

acetate, and then the solution was filtered through a

membrane filter having a diameter of 0.2 pm, to thus produce

the organic anti-reflection coating composition D.

Example 5: Production of Organic Anti-Reflection Coating
Composition E

8 g of the polymer for organic anti-reflection coating
produced in the Synthesis Example 1, 4 g of ‘the 1light
absorbent D produced in the Synthesis Example 6, 1.7 g of
tetramethoxymethylglycoluril, and 0.4 g of a thermal acid
generating agent having the structure of Formula 23 were
dissolved in 985.9 g of propylene glycol monomethyl ether

acetate, and then the solution was filtered through a

memorane filter having a diameter of 0.2 um, to thus produce

33
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20 produced in the Synthesis Exanple 1, 10 g of the

light absorbent B produced in the Synthesis Exanple

4, 2.7 g of tetramethoxynethylglycoluril, and 0.54 g

of a thermal acid generating agent having the

structure of Formula 23 were dissolved in 978.76 g of

propyl ene gl ycol nononethyl ether 25 acetate, and then

the solution was filtered through a 32 nenbrane

filter having a dianeter of 0.2 m to thus produce

the organic anti-reflection coating conposition C

Exanpl e 4: Production of Organic Anti-Reflection

Coating 5 Conposition D 8 g of the polyner for
theyfgarecanpiitedilection coatimg coppedueednin. t he

Synthesis Exanple 1, 6 g of the |ight absorbent C

produced in the Synthesis Exanple 5, 2.8 g of

angt h lglycgoluril,.and 0.54 of a thernm

A E R TATRE A SR TEIR R W
ConpisAthian28 were dissolved in 982.66 g of propyl ene

gl ycol nononethyl ether acetate, and then the

EOBUUIOﬁ was polyreedfbhr oxghn o 5“ﬂﬁ”f@ﬁié%kkgﬁrcoating

aving a dianmeter of 0.2 m to thus produce the

PIQSG&RI clntther efyrtdsds chsammie canposi tg 08 D.thk5 1ight

Exanple 5: Production of Organic Anti-Reflection
abs(%é)tgigﬁgE GRS o Ehe FxFFthesd spdlspmeief 6 or.ganj cof

teéyyﬂetBngﬁg{ﬂ§¥bf§%%Hbgglq and 0.4 g of a thermal acig

generating agent having the structure of Formula 23 were
dissolved in- 985.9 g of propylene glycol monomethyl ether
acetate, and then the solution was filtered through a
membrane filter having a diameter of 0.2 pm, to thus produce
the organic anti-reflection coating composition F

< .

Example 7: Production of Organic Anti-Reflection Coatiné
Composition G

5 g of the polymer for organic anti-reflection coating
produced in the Synthesis Example 2, 5 g of the light
absorbent E produced in the ;ynthesis Example 7, 1.4 g of
tetramethoxymethylglycoluril, and 0.3 g of a thermal acid
generating agent having the structure of Formula 23 were
dissolved in 988.3 g of propylene glycol monomethyl ether

i

acetate, and then the solution was filtered through a
membrane filter having z diameter of 0.2 ur, to thus produce

the organic anti-refiection coating composition G.

34
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produced in the Synthesis Exanple 1, 4 g of the Iight
20 absorbent D produced in the Synthesis Exanple 6,
1.7 g of tetranethoxymethylglycoluril, and 0.4 g of a
thermal acid generating agent having the structure of
Formula 23 were dissolved in 985.9 g of propyl ene

gl ycol nononethyl ether acetate, and then the
solution was filtered through a 25 nmenbrane filter
having a diameter of 0.2 m to thus produce 33 the
organi c anti-reflection coating conposition E. Exanple
6: Production of Organic Anti-Reflection Coating
Conposition F 5 8 g of the polynmer for organic
anti-reflection coating produced in the Synthesis

Examel @chpodi9i0f 1he dd absorbent. E produced in
t he Synthggi; Exanp{fédé q%§7t%vo?omp051tlons of Examples

1 tetd amet hoxyeethyd gt yealsuhiby andr Q4 g of a thermal
acid generating agent having the structure of Fornula

Lt =N

nnnonethj et her| acetdte, andjtrien thg—sotut+o
filtered“tfough Balvaeentittee fillther haimgea di @gmet er
of 0.2 n&x&gbéﬂus prodyce thejorganic |anti-ref|ection
eeatng-corposition FE 115 Exanple 7: Prioducti on| of

23 Webée1d] di ssol ved in. 985.9 g of propyl geepglysQlne,)
i H } \Aas_ —

ExaBb0aRni ¢! ARt <Ref|l ecti on ating npogition G5 g of
tte—potymer—for orgégic C?.*%rAflgﬁPioﬁ c8htitng -

Exappaduced &no tghe Sy@bbeéisogﬁanpleo%m 5|g of the Iggqg

Exanple 3 B 1.00 0.80 0.27 0.05¢4 97.87 -
Example 4 C 0.60 0.80 0.28 0.054 98.26 -
Example 5 D 0.40 0.80 0.17 0.04 9B.59 -
Example 6 E 0.40 0.80 0.17 0.04 98.59 -
Example 7 E .50 0.50 0.14 - 0.03 96.83 -

. . :
TMMG: Tetramethoxymethylglycoluril, TAG: Thermal acid

. [
generating agent, PGMEA: Propylene glycol monomethyl ether

acetate, EL: Ethyl lactate.

Experimental Example: Stripping test

Each of the organic anti-reflection coating

compositions produced in the Examples 1 to 7 was spin coated

on a silicon waf . 1+i
] warer, and then the composltion was cross-

linked by baking for 1 minute on a hot plate at 230°C, to

form an organi i~ref i i
g C anti-reflection coating. The thickness of

- . - . .
the organic anti-reflsction coating was measured, and the

35
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absorbent E produced in the Synthesis Exanple 7, 1.4 g
of 20 tetranethoxynethylglycoluril, and 0.3 g of a
thermal acid generating agent having the structure of
Formula 23 were dissolved in 988.3 g of propyl ene
gl ycol nononethyl ether acetate, and then the
solution was filtered through a nenbrane filter
having a diameter of 0.2 m to thus produce 25 the
organic anti-reflection coating conposition G 34 The
conposition ratios of the conpositions of Exanples 1
to 3 are coIIectiver presented in Table 1. (Table 1]
%.b h Li,ght Pol ymer TMVG* TAG* PQVEA* EL*
wa&é%o%ﬁéﬁ%ga%ﬁ%‘le XPHGD. #0758 Lgc9ong cpating was

i 0.80,0,70.0. 21 oaeslgEx le 3 B
1) gg@%e%%tg, 27%8 85571 %&‘;5 ‘%‘&t % 4902 RERN %0, s¢Fhen,

etBy28 18c06¥e 98226 combXatPl £ 2RO éO PL80 04.
98.59 - Exanple 6 E 0.40 0.60 0.17 0.04 53586 ¥ paed

LoEX Rf eminZtE B0 6. 5bt0. p4aB03198. 183°c 5 aEMVGthen the
thTetramethox met hyl gl ycoluril, TAG Ther mal aci d
yeh %ﬁ%ﬁl?ﬁ;gﬁj REIAPERVEART f#@ﬁ%ﬁqﬂuangbpeohngmwm&mﬁd&éured.

ethﬁ! a result of measurement, there was no change
observed between the thickness of the coating obtained after
the ethyl lactate treatment and the thickness before the
treatment. Thus, it was confirmed that the organic anti-

reflection coating composition produced in the above was

. completely cured during the baking process, and intermixing

with photoresist or the like does not occur during the

lithography process.

Experimental Example: Measurement of refractive index

(n) and extinction coefficient (k) values

Each of the organic anti-reflection coating
compositions produced in the éxamples 1 to 7 was spin coated
on a silicon wafer, and then the composition was cross-
linked by baking for one minute on a hot plate at 230°C, to
form an organic anti-reflection coating. The anti-
reflection coating was subjected to measurement of the
refractive index (n) and extinction coefficient (k) at 2193

nm using a spectroscopic ellipsometer. As a result of the

measurement, the refractive index (n) of the organic anti-
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acetate, EL: Ethyl lactate. Experinental Exanpl e:
Stripping test 10 Each of the organic anti-reflection
coating conpositions produced in the Exanples 1 to 7
was spin coated on a silicon wafer, and then the
conposition was cross- |inked by baking for 1 mnute
on a hot plate at 230C, to forman organic
anti-reflection coating. The thickness of 15 the
organic anti-reflection. coating was neasured, and the
35 wafer coated with the organic anti-reflection
coating was imersed in the solvent ethyl lactate for

BN chL gyt e hyl lactate was conpletely
i rempved. tﬁglggg%r &éggéﬁﬂ&ﬁf“ fft oWeS mi Aufés onamdhotthe

expliateiat &00&r:andhd hgh the %ty ckness of ~the organic
ant-reflection coatingamas%h2%§%%Edhﬁhﬁsr%ﬁ?iﬁﬁﬁvﬁ dfmdex

(meadutbreatgateran tiase A0 hadg r tween t he
thi ckness of the coating obtainggmggﬁgrgggﬁgsélﬁﬂ B was
L-1det A7 t Pt mEdinghibnt heot Af ckiness bef ok@sthe30.  The
reigatment. hus, it was confirnmed that the organic
AnEE C10° r ePEREL F¥h Soathn Prasmiosianitonrpf belcieth iddatthag

cAPeYeL V&S C |l etelky cured during the baking process,
coRpRURIED ¢ Mt Eh 1 FRBt bPEsEEFIRFL e Fed iddent naik)

wagcouB2during the |ithography process. 15 Experi nent al
Exanpl e: Measurenent of refractive index (n) and
extinction coefficient. (k) val ues

Example 8: Patterning of organic anti-reflection
coating and photoresist

The organic anti-reflection coating composition
produced in the Example 1 was spin coated on a silicon wafer
on which silicon oxynitride has been deposited, and then the
composition was cross-linked by baking for one minute on a
hot plate at 230°C, to form an organic anti-reflection
coating. Then, a photoresist.manufactured by JSR Co., Ltd.
was coated on top of the anti-reflection coating, and then
the photoresist was baked for 90 seconds at-IBO%L After
conducting the baking, the ﬂssembly Wwas exposed using an
ASML 1400 scanner (0.85 NA) and & 80nm 1:1 L/S pattern mask,
and was baked again for 90 seconds at 130°C. The exposed
wafer was developed using a developer containing 2.38% by
weight of TMAH(tetra methyl ammonium hydroxide), and thus

the final photoresist pattern could be obtained.

The photoresist battern obtained using the organic ant-
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Each of the organic anti-reflection coating
conpositions produced in the Exanples 1 to 7 was spin
coated on a silicon wafer, and then the conposition
was cross 20 |inked by baking for one mnute on a hot
plate at 230C, to forman organic anti-reflection
coating. The anti- reflection coating was subjected to
nmeasurenent of the refractive index (n) and
extinction coefficient (k) at 193 nmusing a
spectroscopic ellipsoneter. As a result of the 25
nmeasurenent, the refractive index (n) of the organic
rDaﬂti-.% refl ection coating conposition A was 1. 66,
Sant TR %&ifﬂga i %Tmnp@efﬁpﬁi éntwik) awamof. ayirlpma_icular
ct i,hdex n) of the organic anti-reflection
pagg‘g{rﬁngg}égnﬁggi t?r}ﬁfg)ﬁ whdidop 74as gaBonhe 25, nettilen the

degoef bEecisgbt, s (k)i nua .30._. The refractive index (n)
of the orgaﬁiclgnt?-gg Ié@?ﬁénﬁkgaﬂﬂhg CBRpd¥iatPsAs 5t

pawescrl. dBtafel t Bei Xt kREt | ffjcient. (k). was
0.32. Exanple 8: Bg%terniﬁggg%qgrégﬁi%egﬁgfgf%?lg8?Fiﬁﬁ

congp dtainng ane sphot gresi sterbeadorgas ¢ ARtLrhef |.eet i on
coating composition £roduced in the Exanple 1 was
SneHh EdWER AP iLon wafide tbe adptth & 1608 window

XypiLtride,has be deposi ted, and then the
wa%o%%%é?t?é% WS cﬁgg%- q9ﬂa&$sﬁﬁtbaﬁkﬁgrmopboﬁenadnutﬁng

th@no%alrﬁ.choénbmr@%geéﬁi&soc%atti%gf Qm.an. or gani.c

Canti-reflection composition C was a good

perpendicular pattern, and the energy window was about 22%

while the depth of focus window was about 0.3 um.

Experimental Example: Measurement of etching rate

Each of the organic anti-reflection coating
compgsitions produced in the above Examples was spin coated
on a silicon wafer, and the? the composition was cross-
linked by baking for one minute on a hot plate at 230°C, to
form an organic anti—reflecti&n coating. The silicon wafer
having the organic anti—refléction coating formed thereon
was subjected to etching for 10 seconds using CFs gas in a
dry etching apparatus. The etching rate was defined as
(thickness of film before etching - thickness of film aftéf
etching)/time. This was cohverted with respect to dry
etching selectivity, and as a result, the CF; gas etching

£ + i i i
rates of the organic anti-reflection coating compositions &,

B and C were 2.25, 2.35 and 2.20, respectively. The dry
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coati ng. Then, a photoresist manufactured by JSR Co.,
Ltd. was coated on top of the anti-reflection
coating, and then the photoresist was baked for 90
seconds at 130C. After conducting the baking, the
assenbly was exposed using an 20 ASML 1400 scanner
(0.85 NA) and a 80nm 1:1 L/S pattern nmask, and was
baked again for 90 seconds at 130C. The exposed wafer
was devel oped using a devel oper containing 2.38% by
wei ght of TMAH(tetra nmet hyl ammoni um hydroxi de), and
thus the final photoresist pattern could be obtai ned.

et @birkhes tqresi st . opf ai ned using the organic
ant -41387 reflect ilyonegg%l%ﬁ% cg}tln%ogqui %EC%%%sr%Fego%% the

orger pendircul-ae r1pat i@ N, cad dhe $REE YW NEo
about 25% while the depthr%? focus m?ndggfﬁgggé ouftY
etohnphm rThe phdt oresi shotpatdiarn ohdAl NREFUSIAERLR A phy
(L anic ant-reflection coating 5 conposition B was a
m PerFendve dfuhop Retapahemndat heo. enbray, W naow Hase
KU B 23%. while the depth of focus wi ndow was about
O.%H%P %ﬁ% Bﬁ%t%?é%%@t pattern obtained using the
or g@&Ri GeadQtickefkectio tin onposition C was a
good per pendi cul ar p§¥§€§§%e%§§g Fﬁ@mSE%FngmFﬁﬂ%&}%hsl
toaboute 22% ectOvath Iprckbatdepih ©f1f:06us W ndow was
about 0.3 pm Experinental Exanple: Masurenent of
etching rate Each of the organic anti-reflection
coat | onposi tions produced in the above Exanpl es
TTélE?ﬁ an P i

at ed
Stripp | Refractive Absorptioﬁ Energy Focus Dry etching
ing index coefficient | window(%) window(pum) | selectivity
Ex. 1| Good 1.77 0.44 ; 25 0.3 2.25
Ex. 2 | Good 1.79 0.47 . - 23 0.3 2.35
Ex. 3 | Good 1.65 0.32 i 22 0.3 2.20
Ex. 4 | Good 1.72 0.35 22 0.2 2.30
Ex. 5 | Good 1.68 0.30 22 0.3 2.28
Ex. 6 | Good 1.75 0.35 22 0.25 2.25
Ex. 7 | Good 1.78 0.39 21 0.25 2.20

It was confirmed that the etching rates of the thin
films obtained from the organic anti-reflection coating
composition of the present invention produced in Examples 1

to 7 were very high compared to photoresist. During the

process of transferring the photoresist pattern formed on
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15 on a silicon wafer, and then the conposition was
cross linked by baking for one mnute on a hot plate
at 230C, to forman organic anti-reflection coating.
The silicon wafer having the organic anti-reflection
coating fornmed thereon was subjected to etching for
10 seconds using CF4 gas in a 20 dry etching
apparatus. The etching rate was defined as (thickness
of filmbefore etching - thickness of filmafter
etching)/tinme. This was converted with respect to dry
etching selectivity, and as a result, the CF4 gas

tching. . r s aof..the.organic anti-reflection coating
thgo%ggﬁgﬁ oaﬁfs,teiA,r%fée Ci0h RS £138, 20SIBShRELD, 2 the

eteBspgct ivmel v.isThe;dp et ghi selectivit
represents the drﬁ‘e?ch?ﬁ% réﬁ%ﬁ%ﬁgsﬁﬁé Bfghnfe can  be

trans feredd ect iaoBubsati g mhlaphed; whe ¥ :hi.ng
rate of a photoresist for ArE Iitﬁ%g?é%ﬁgnﬁk“ e%%i@b_
(manuf actured by Kumho Petrochem cal Co., Ltd., trade
name 5 KUPR-A60) was set as 1.00. The results of the
experimental exanples of Exanples 1 to 7 are
collectively presented in Table 2. [Table 2] Stripp
Refracti ve Absorption Energy Focus Dry etching ing
i ndex coefficient windom( % w ndow pn) selectivity
Ex. 1 Good 1.77 0.44 25 0.3 2.25 Ex. 2 Good 1.79 0.47
23 0.3 2.35
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Ex. 3 Good 1.65 0.32 22 0.3 2.20 Ex. 4 Good 1.72 0.35
22 0.2 2.30 Ex. 5 Good 1.68 0.30 22 0.3 2.28 Ex. 6
Good 1.75 0.35 22 0.25 2.25 Ex. 7 Good 1.78 0.39 21
0.25 2.20 10 It was confirned that the etching rates
of the thin filns obtained fromthe organic
anti-reflection coating conposition of the present
i nvention produced in Exanples 1 to 7 were very high
conpared to photoresist. During the 15 process of
transferring the photoresist pattern fornmed on 39 the
organic anti-reflection coating onto a substrate, if
the etching rate is high, the photoresist pattern can
Whak ig rghpsimedr éd:ito a substrate nore preci sely and nore
§a§él . %_40 Wiat is clainmed is: 1. A copol yner _
Fepr esetit ed by T ERee $91He6WPHg tFer el Bowling [Feomouikal 1] O
O &QmHHaRI{RZ wherein Rl, R2 and R3 are each }
i ndependent "to each; R

wherein R;, R; and R; are each independent to each; R,
represents hydrogen or an alkyl group having 1 to 10 carbon
atoms, R; represents hydrogen,van alkyl group having 1 to 10
carbon atoms or an arylalkyl group having 1 to 20 carbon
atoms; R3 1s hydrogen or a: methyl group; m and n are
repeating units in the main?chain, while m+n=1, and they

have wvalues of 0.05 < m/(m+n) < 0.95 and 0.05 < n/ (m+n) <

0.95.

2. An organic anti-reflection coating composition
comprising a copolymer represented by the above Formula 1, a

light absorbent, a thermal acid generating agent, and =a

curing agent.

e -~ 2 4 . ]

3. The organic anti-reflection coating composition
accoraing to claim 2, wherein the light absorbent is <the
copolymer represented by the following Formula 8, and the

weight average molecular weight is 1,000 to 100,000:
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represents hydrogen or an al kyl group having 1 to 10
carbon 10 atons, R2 represents hydrogen, an al kyl
group having 1 to 10 carbon atons or an aryl al kyl
group having 1 to 20 carbon atons; R3 is hydrogen or
a: methyl group; mand n are repeating units in the
mai n chain, while mn=1, and they have values of 0.05
<m(mn) < 0.95 and 0.05 < n/(mn) < 15 0.95. 2. An
organic anti-reflection coating conposition
conprising a copolyner represented by the above
Formula 1, a |I|ight absorbent, a thermal acid
gengrating agent, and a 20 curing agent. 3. The
org FRudsit 81 ef | ecti on coating conposition according
o cl aim wherein the |ight absorbent is the
ed by the follow ng Fornula 8, and
ver age nol ecul ar weight is 1,000 to
mula 8 00--;~z~F OO R1I
epresents an al kyl group having 1 to
R2 represents hydrogen, an hydroxyl

group or an

R2

wherein R; represents an alkyl group having 1 to. 10
carbon atoms, R, represents hydrogen, an hydroxyl group or an
alkyl group having 1 to 10‘ carbon atoms; m and n are
repeating units in the main chain, while m+n=1, and they

have values of 0.05 < m/(m+n) < 0.95 and 0.05 < n/(m+n) <
0.95.

i
4, The organic antifreflection coating composition
according to claim 2, wherein the light absorbent is a
I

compound represented by the following formula 14, 19 or 20:

[Formula 14}

HO

OH
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R; and R3 represent each independent hydrogen,

5 al kyl group having 1 to 10 carbon atons; mand n are
repeating units in the main chain, while mtn=1, and
they have values of 0.05 < m(mn) < 0.95 and 0.05 <
n/(mn) < 0.95. 10 4. The organic anti-reflection
coating conposition according to claim2, wherein the
i ght absorbent is a conpound represented by the
following formula 14, 19 or 20: [Fornmula 14] HO OO
--/--\O RRJ] ~-~Rj 15 oH 42 0 CH3 wherein Rl is

sel ected anobng -o0-- 0 CFs R2 and R3 represent each

i ndependent hydrogen, an al kyl group having 1-10 of
carbon atons or al koxy group having 1-10 of carbon
atoms. 5 [Fornmula 19] HO/ O U H3C ﬂHD O /CKs \ O OH

CH O O-0H ——ﬁ—— ——F“ 0
A

wherein R; is selected amohg —©%—, O Chy

an alkyl group

having 1~10 of carbon atoms or alkoxy group having 1~10 of

carbon atoms.

[Formula 19]

[Formula 20]
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O 10 [Formula 20 000 I O OMNANV 'O0 OHd-INO
OH00 HOI O ~ 43 5. The organic anti-reflection
coating conposition according to any one of clains 2
to 4, wherein the curing agent has two or nore _
cross-linkable functional groups per conpound and is
sel ected fromthe group consisting of 5 am noplastic
conmpounds, pol yfunctional epoxy resins, anhydrides
and m xtures thereof. 6. The organic anti-reflection
coating conposition according to claimb5, wherein the
cross-linkable functional 10 group is at |east one
§e|ect$d fromthe group consisting of a.nethylol .
gt oup, & dW%ﬁWVﬁetWVF:gF@@E?C%?Mstﬁﬁnykgﬂraumposaﬁlon
alJ car bonat e ,
acg?(%l%ﬁsi y?gn%lgfdonueg,g%ﬁc%z‘i“ﬁ df n§P grow erahni sbeyanaieg

ag@giOURas dtwo or more cross-linkable functional groups per

compound and is selected from the group consisting

of

aminoplastic compounds, polyfunctional epoxy resins,
anhydrides and mixtures thereof.

6. The organic anti-reflection coating composition

according to claim 5, wherein the cross-~linkable functional
group is at least one selected from the group consisting of
a methylol group, an alkoxymethyl group, an oxetanyl group,
an oxazoline group, a Cyclocarbonate group, an alkoxysilyl
group, an aziridinyl g:bup; an  1socyanate group, an
alkoxymethylamino group, aﬁinomethylol group, and a
peolyfunctional €poXy group, all substituting the hydrogen
atom on the amino group of a; glf;oluril compound, a urea
compound, benzoguanamine compound, or a'melamine compound.

7. The organic anti—reflection coating composition
according to claim 2, wherein the thermal acid generating

agent wused 1is at least one selected from the group

consisting of a compound of the following Formula 21 to 23.

[Formula 21]
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al koxynmet hyl am no group, am nonethyl ol group, and a 15
pol yfuncti onal epoxy group, all substituting the
hydrogen atom on the am no group of a glycoluri
conmpound, a urea conpound, benzoguanani ne conpound,

or a nel am ne conpound. 7. The organic anti-reflection
coapiyng conposition 20 according to claim2, wherein

t hepmal__aci d generating agent used is at |east
é£§§SQL§ @nithe group consisting of a conpound

he holRo¥i ng Fornmula 21 to 23. [Formula 21] 25 44
OHCH3 6-of _[Fornmula 22] 50 a\/ CH3 0 [Fornula
231 00--S/ \ CH3 HON 10

[Formula 22]
Pt
i N\ /

[Formula 23]

0
olg——<z:>}—cm
i —
O

8. The organic anti-reflection coating composition
according to the claim 2, wherein the composition comprises
ét least one solvent selected from the group consisting of
propylene glycol monomethylfether (PGME), propylene glycol
monométhyl ether acetate . (PGMEA), cyclohexanone, ethyl
lactate, propylene glycol n}propyl ether, dimethylformamide
{DMF) , gamma—butyrolactone,‘ ethoxyethanol, methoxyethanol,
methyl 3-methoxypropionate (MMP) , and ethyl 3-

ethoxypropionate (EEP).

9. The organic anti-reflection coating composition

according to the claim 2, wherein the composition comprises
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8.. The organic anti-reflection coating conposition

according to the claim2, wherein the conposition

conprises at |east one solvent selected fromthe

group consi sting of 15 propyl ene glycol nononet hyl

ether (PGQVE), propylene glycol nononethyl ether

acetate (PGVEA), cycl ohexanone, ethyl [|actate,

propyl ene glycol n-propyl ether, dinethylfornmamn de

(DVF), ganma- butyrol act one, et hoxyet hanol

nmet hoxyet hanol, nethyl 3-nethoxypropionate (MW), and

et hyl 3- 20 et hoxypropionate (EEP). 9. The organic

anti-reflection coating conmposition according to the
0.al aian 203 I 8idighlte gconpgsi td rises 45 0.1 to .

40% by mergﬁt onghe copolyné?ggé?ﬁg?ggﬁﬁi Gh{jlic anti-
refdfFeEet orragsanigng, 0 0L 1tbo 4096 by Weleghht 0f o4 he ple 9 ght
babsorbent, 0.01 to 20% by wei ght of the thernmal acid
ab§RRRTAL I nd ddento afef 0.5l ®eidb% byt weilght toferthe acid
SGUC] 5_agent. 10. The organic anti-reflection
g‘gag%?%‘ég c%%%%‘sﬁ 175 OalboFi 493t dvcivgiaht, ahetled nctting
ageapol yner of Fornmula 1 is a copolymer for organic

anti-reflection coating generated by 10 reacting a

reaction internedi ate of the follow ng Fornula 2

whi ch is produced by pol ynerizing nmal ei c anhydri de and

af- al k¥he acoydatie- based-eofpositbn Widdh@@hgd! Khposition

al cohol having 1 to 10 carbon atons:
according to claim 1, wherein the copolymer of Formula 1 is

a copolymer for organic anti-reflection coating generated by
reacting a reaction intermediate of the following Formula 2
which 1is produced by polymerizing maleic anhydride and an

alkyl acrylate-based compound; with an alkyl alcohol having

1 to 10 carbon atoms:

(Formula 2]

R3
AMA"{V“ mlv\{“ n
@) 0 0
@) O
Ry
wherein R; and Ry are each independent, R, is hydrogen,
an alkyl group having 1 to 10 carbon atoms or an arylalkyl
group having 1 to 20 carbon atoms; R; 1is hydrogen or a
methyl group; m and n are repeating units in the main chain,

while m+n=1, and they have values of (.05 < m/ {m+n) < (.95

and 0.05 < n/(m+n) < 0.95.
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15 (Formula 2] Lm n T Qa p R wherein R2 and R3
are each i ndependent, R2 is hydrogen, an alkyl group
having 1 to 10 carbon atons or an arylal kyl group
having 1 to 20 carbon atons; R3 is hydrogen or a 20
met hyl group; mand n are repeating units in the main
chain, while mtn=1, and. they have values of 0.05 <
m (mtn) < 0.95 and 0.05 < n/(mtn) < 0.95. 46 11. The
organi ¢ ardé - r&fd£ei ¢ Ona Ot &l SONPOS | t £6ALiA§COEENPBsition
to claim10, wherein the alkyl
aompodindy | $osekeatird 10 pmuthergiroupheonail&lilngadtylate-based
nethyl 5 acrylate, ethyl acrylate, isopropyl acrylate,
srowplngr opylselanrtigdit Eromortmeé lguioplp acopbasting of methyl
i sobutyl acrylate, tert- butyl
%ﬁﬁxd%ﬂ%a ¢%@bbrﬁyryagtybaﬂ§0pzopmmnAQﬁ¥éﬁthwy@am@l propyl
net hacryl ate, ethyl nethacrylate, isopro
Y%Pctr%fl af‘@rmﬁérn%‘lltiﬂ'oﬁ;‘FFYH‘éttﬁacr%/F%?Wéty%er%crl ater tert-

acryl at e- based

acryl ate, cycl ohexyl

q%%%tt%r?wﬁ%{%???t:&?ﬁexz@c?ﬁ%}f”&t DRSS, acrylate, 2-

4@9@% h a@r 'ate a”f' = €££‘¥'rhf§1¥e ”e‘cgair}é H&ecrylrate,

T'on '¢toa tonp
isopropyl methacrylate, normal propyl methacrylate, tert-

201 gani ¢

butyl methacrylate, normal

methacrylate, cyclohexyl

butyl methacrylate, isobutyl

methacrylate, isobornyl

methacrylate and 2-ethylhexyl methacrylate.

12. The organic anti-reflection coating composition

according to claim 3, wherein the compound of Formula 8 is a

light absorbent generated by reacting a copolymer of the

following Formula 9 which is produced by polymerizing maleic

anhydride and a styrene compound, with an alkyl alcohol

having 1 to 10 carbon atoms:

[Formula 9]
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15 according to claim 3, wherein the conpound of
Formula 8 is a |ight absorbent generated by reacting
a copolynmer of the following Formula 9 which is
produced by polynerizing maleic anhydride and a
styrene conpound, with an al kyl alcohol having 1 to
10 carbon atons: 20 [Fornmula 9] 47 n 00 'O R
wherein Rl is hydrogen, -an hydroxyl group or an al kyl
group having 1 to 10 carbon atons; mand n are
repeating units in the main chain, while mn=1, and
they have values 5 of 0.05 < m(mn) < 0.95 and 0.05 <
n/ (mn) < 0.95. 13. A nethod for patterning; of

sem copdugt or vices, the nethod conpri sing:

ic anti-reflection coating 10
cording to any one of clains 2 to 4, on
to be etched; curing the applied
conposi tion through a baking process, and form ng
cross-|inki nf"bonds to forman organic anti -
reflection cgating; 15 applying a photoresist on top
of the organi¢ anti -

topPof "a |

wherein R; is hydrogen, an hydroxyl group or an alkyl
group having 1 to 10 carbon atoms; m and n are repeating

; . . . . .
units in the main chain, while m+n=1, and they have values

of 0.05 < m/(m+n) < 0.95 and 0.05 < n/{m+n) < 0.95.

13. A method for patterning: of semiconductor devices, the
method comprising:

applying the organic anti-reflection coating

composition according to any one of claims 2 to 4, on top of -

a layer to be etched;

curing the applied composition through a baking process,
and forming cross-linking bonds to form an organic anti-
reflection coating; |

applying a photoresist 6n top of the organic anti-
reflection ;oating, exposing and developing the photoresist,

to form a photoresist pattern;.and

etching the organic anti-reflection coating using the
photoresist pattern as an etching mask, and then etching the

layer to be etched to pattern the layer to be etched.
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reflection coating, exposing and devel opi ng the
photoresist, to forma photoresist pattern; and
etching the organic anti-reflection coating using the
photoresi st pattern as an etchi ng mask, and then
etching the 20 layer to be etched to pattern the
| ayer to be etched. 48 14. The nethod for patterning
of semi conductor devices according to claim13,
wherein the baking process is conducted at 150 to
250C for 1 to 5 mnutes. 5 15. The nethod for
patterning of sem conductor devices according to
Ia|n1%3 or claim14, the nmethod further conprising a
second BakPRP S 0dess PBéteraing afft everexpOSiuE€or ddeNge s

5Jy%d§5 p phat.qr esi_st tterning. 10 16. The net hod
*For pa?tégilﬁg'o %%ICOﬁEEEFbP d%@?ce%ahaénomdpngsso is

catlduiced 53+ WY in Ash d baking process is
perforne% at 70 to 28%§§ﬁ29 geW?Egﬁﬂﬁctor devi ce

produced by the nethod for 15 patterning according to
any one of clains 13 to 16. 49
The method for patternlng of semiconductor devi

lcCces
according to claim 13 or claim 14, the method further
comprising a second baking process before or after exposure

during the step of photoresist patterning.

16. The method for patterning of semiconductor devices

according to claim 15, wherein the second baking process is

performed at 70 to 200°C.

17. A semiconductor device produced by the method for

patterning according to any one of claims 13 to 16
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