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- 1 - ORGANI C ANTI - REFLECTI VE LAYER COWPCSI TI ON
CONTAI NIl NG RI NG OPENED PHTHALI C ANHYDRI DE AND METHOD
FOR PREPARATI ON THEREOF BACKGROUND OF THE | NVENTI ON 5
1. Field of the Invention The present invention
relates to a novel |ight absorbent for form ng an
organic anti-reflective layer, which is a ring-opened
pht hal i ¢ anhydri de conpound, an organic
anti-reflective | ayer conpesition, a nmethod for 10
patterning a sem conductor device using the organic
QREANIC eANBTLRVELEGYEE GONETS IdOMIGS BN CONTAINING RING-
sem conduct or devi ce produced by the nmethod for
OPENER r P PIGAL N r/ah bR 1 iU | 200 WETHE [FeEs eiE HARAETONOR HEREOT
relates to a novel |ight absorbent capable of being
used in producing an organic anti- 15 reflective | ayer
which is useful for the formation of ultrafine
seni conduct or paREBFRSUNBI @ BAREALFVBXEIO®r | aser; an
organic anti-reflective |layer conposition containing
1t hé'iglghtofakder Bawentianch prevents reflection from
underneath filmlayers in Iithographic processes,
prevefit BT&SEPAt BRARYI 2D Wabeteantc exhidiels ki diitgh dry
bptc in% rate;. a nmethod for patterning a sem conductor
APFEFPEL tudithg TORBLBPgaRi eraARECr Rt éctreerhyee laver,

RERET N3t Rod PG CHACEGY HRRGRT2e. BRRERFpiF oRODIOTRG 20

oxfatated £ul 2aALong,wi iy Lhe Lecent . DLgh Lsaraian
patterning a semiconductor device using the organic anti-
reflective layer composition, and a semiconductor device
produced by the method for patterning. NMore particularly,
the present invention relates to a novel light absorbent
capable of being used in producing an organic anti-
reflective layer which is useful for the formation of
ultrafine semiconductor patterns using an ArF excimer laser;
an organic anti-reflective layer composition containing the
light absorbent, which prevents reflection from underneath
film layers in lithographic processes, prevents a stationary
wave, and exhibits a high dry etching rate; a method for
patterning a semiconductor device using the organic anti-
reflective layer composition; and a semiconductor device
produced by the meﬁh&d for patterning.

2. Description of the Related Art

Alcong with the recent high integration of semiconductor
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- 2 - devices, there is a demand for ultrafine
patterns with a line width of 0.10 mcroneters or |ess
in the production of ultra LSl and the |like, and a
demand al so exists for |ithographic processes using
light of |ower wavelengths in 5 the region of
conventionally used g-ray or i-ray as the exposure
wavel engt h. Accordingly, microlithographic processes
using KrF excinmer |asers and2ArF exciner |asers are
currently used for the process for producing

deseiteonducd o devd chsnarkDBesause a4 rel 2@ ek -pat (,8ERS 5
of semni conductor devices is ever decreasing, only when

Lite wielireotAntel  suinpiotaianed 4o ke satnl east phesscthan or
1% whil e the exposure process is carried out, a

ulinig dei pand erlre clarkebe aobit ai netharandlan appeepr kate
process wi ndow can be obtained, so as to attain 15 a

Liddsigiablyielrkocesses Themef drightt edthiolegi esveflengths in
preventing reflection fromunderneath filmlayers and

the T Ha mf £xvatitdmaral Wavsedy -diagposi ngrag esganic
anti-reflective |layer containing organic nol ecul es

CXPN TN are @& te of Aasssidiingd i ghtro20theseaphia

hot oresi st, | ayer, to thereby control the reflectance

PISSEES 4% YEdife &°h & ¥eéMedc tlafee SapnehAr RagKFimET hhgeexs
becone inportant. SUMVARY OF THE | NVENTI ON 251 n order

a1 G HTE FPdbItEFs PASCESScFPBeRTapBgEny

semiconductor devices.

Because the size of patterns of semiconductor devices
is ever decreasing, only when the reflectance is maintained
to be at least less than 1% while the exposure process is
carried out, a uniform pattern can be obtained, and an
appropriate process window can be obtained, so as to attain
a desired yield.

Therefore, technologies of preventing reflection from
underneath film layers and eliminating a stationary wave, by
disposing an organic anti-reflective layer containing
organic molecules which are capable of absorbing iight,
beneath a ﬁhotoresist layer, to thereby control the
reflectance so as to reduce the reflectance at the maximum,

have become important.

SUMMARY OF THE INVENTION

In order to cvercome such problems as described above,
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- 3 - it is an object of the present invention to
provide a novel |ight absorbent which can be used in
an organic anti-reflective |ayer capable of absorbing
reflected light that is generated during exposure in
ultrafine patterning 5 |ithographic processes naking
use of 193-nm ArF exciner |aser, and an organic
anti-reflective |ayer conposition conprising the |ight
absorbent. It is another obje&ct- of the invention to
provi de a nmet hod of designing the basic structure of
ltaniorganiciartt iof Ther @J‘ﬂeaﬁdtvﬁnk@%@,ﬁohot@)OE§bi\7§LHEeaanovel
chem cal structure capabl e of increasing the etching
Lighle dfsatiendr garich anti ber efdeectihvanl ayganiandnt i-
producing a polynmer in accordance therewith, to thus
I ey canl agtegamiapadite afefilbectinegl ageleuskaglibBt that
. polymer, so that etching processes can be carried 15
1 D RETHHISE SSbEiIing, ez staeprioviudérafmeehpdtteornt ogni ng
a pattern of a sem conductor device using the organic
LG aseaiisc Pirpe epaper radnpasissiconf WABchnnerFodxcsmer
18 abl e of achieving the formation of excellent
A% rafiite 2PaCEERRS CopnélrFedaerhgvandayeut cofiposinion
- and .t he Ii%g. 20ﬁccordin to an aspect of the present
TIRFETE 6 SPEn &8 s 2FF6¥PE8E a | i ght absorbent for

Lor 'ngFangéﬁ%niC%fnt%_égféeCtive Igyﬁg,cgepzﬁgiﬂgig
y the fo b Pornut a®i: tEEomigREIqn Lo pr
method of designing the basic structure of an organic anti-
reflective layer to constitute a chemical structure capable
of increasing the etching rate of the organic anti-
reflective layer, and producing a polymer in accordance
therewith, to thus produce an organic anti-reflective layer
using the polymer, so that etching processes can be carried
out more smcothly, and to provide a method for forming a
pattern of a semiconductor device using the organic anti-
reflective layer composition, which method is capable of
achieving the formation of excellent ultrafine patterns by
eliminating undercut, footing and the like.

According to an aspect of the present invention, there
is provided a light absorbent for forming an organic anti-

reflective layer, represented by the following formula 1:

[Formula 1)
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RHOOH R2 00 wherein A represents a substituted or

unsubstituted, |inear or branched, saturated
tetraval ent hydrocarbon group having 1 to 20 carbon
atons, a substituted or unsubstituted, linear 5 or

branched, saturated hydrocarbon group having 1 to 20
carbon atons and contai ning one or nore heteroatons, a
substituted or unsubstituted aromatic group having 4
to 20 carbon atoms, a subst.d t4uted or unsubstituted

het eroaromatic group having 3 to 20 carbon atons, a
substituted orQl0 unsubgtituted alicyclic group having

bon atoms, psfubstituted unsybstituted diaryl
¢ de having 340 20 carbon at\ams,a 15 substituted
Rior “unsubst ['Pat-ed i1 oxi de Havikng 3 to 20
carbon atons, a substi’uted or unsubstituted diaryl
ket one having 30to 20Ccarbon atons, or a substituted
or unsubstituted diaryl bisphenol A having 3 to 20
WSO PatiGiE-c SaRd SRE andpsR2teael pndepentenityted, linear
represent a hydrogen 20 atom a hal ogen atom a
0TS (St d Sé‘rtu&ﬁg@@sttiett@ﬁ@élankyhygreggrhaﬂi agoldptlbaving
1 10 %%rbon atons, a substituted or - 5 - unsubstituted
Py 1°VgFBap “Radithgse o StRstaFBbAcapBmensabetbset edt etlinear

0 tituted_acetal grou or a substituted or
oru%%é@éﬁ??utSSEH§8?8§yS¥&%886?b%Bc%?ﬂ?ﬁghﬁﬁi%%oih@@ 20
ca?%BﬁcgtgﬁstQ%dpE%%%QEnhHéegkéogf more heterocatoms, a

substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubétituted heterocaromatic
group having 3 to 20 carbon atoms, a substituted or
unsubstituted alicyclic group having 4 to 20 carbon atoms, a
substituted or unsubstituted heteroalicyclic group having 3
to 20 carbon atoms, a substituted or unsubstituted diaryl
ether having 3 to 20 carbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 to 20 carbon atoms, a
substituted or unsubstituted diaryl sulfoxide having 3 to 20
carbon atoms, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atoms, or a substituted or
unsubstituted diaryl bisphenol A having 3 to 20 carbon
atoms; and Ry and R, each independently represent a hydrogen
atom, & halogen atom, a substituted or unsubstituted alkyl

group having 1 to 10 carbon atoms, a substituted or
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5 there is provided a |ight absorbent for form ng an
organic anti-reflective |layer, represented by the
following formula 2: [Forrmula 2] 00 10 wherein A
represents a substituted or unsubstituted, |inear or
branched, saturated tetraval ent hydrocarbon group
having 1 to 20 carbon atons, a substituted or
unsubstituted, l|inear or branched, saturated
hydr ocar bon group having 1-t@ 20 carbon atons and
contai ning one or nore heteroatons, a 15 substituted
um$uMQﬁiKﬁﬂédlﬁﬁyﬂEﬁﬁﬁﬁglnévgﬁgyn;h@yqqgcﬁrggnZQLQngog
atoms, a substituted or unsubstituted heteroaronatic
s@roupthavd nge JutA0 IGArhon salas, B osihs it ut %db@tltuted
unsubstituted alicyclic group having 4 to 20 carbon
oatwnsyb e subistd thutcedxorl wasulst i t ut ed heteroalicyclic
group having 3 20 to 20 carbon atons, a substituted or
uns dissirddngd tdi anpkhetrhesphati ng 8htop20seat bomvention,
atons, a substituted or - 6 - unsubstituted diaryl
theilq | ide IHAWIn B & d 120 tc ablsor bansmE o ra foubshigt ehedrosn c
unsubstituted diaryl sulfoxide having 3 to 20 carbon
angione £l st ilenesd  sepassebseict bvedhei doylloketgngormula
having 3 to 20 carbon atons, or a substituted or 5
‘unsubstituted diaryl blsphenol A having 3 to 20 carbon

atoH% R3.re esents a hydrogen atom a hal ogen atom
QFWPu?e or unsubstituted al kyl group having 1 to
10rcar bon a4 ons, bstituted or unsubst+tuted aryl
grjoup having 6 to 1 carbon atons, a substjituted or
unsubstitutjed 10 acefal group, oth substiftuted or
AABABAHDSH () : ' i i nteger from
2 [to 500. Accardighg to anoth he present
i nventi on, s
HO OH hnnnanans
. O 0 dn

wherein A represents a substituted or unsubstituted, linear

or branched, saturated tetravalent hydrocarbon group having
1 to 20 carbon atoms, a substituted or unsubstituted, linear
or branched, saturated hydrocarbon group having 1 to 20
carbon atoms and containing one or more heterocatoms, a
substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted heteroaromatic
group having 3 to 20 carbon atoms, a substituted or
unsubstituted alicyclic group having 4 to 20 carbon atoms, a
substituted or unsubstituted heterocalicyclic group having 3
to 20 carbon atoms, a substituted or unsubstituted diaryl

ether having 3 to 20 carbon atoms, a substituted or
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there is provided an organic anti-reflective

conposition conprising the |Iight absorbent represented

by the formula 1 15 or formula 2, a polyner, a thermal

aci d generating agent, a crosslinking agent, and a

sol vent . According to another aspect of the

present invention, there is provided a nethod for

patterning a semiconductor device, the method

conprising: 20applying the.ogganic anti-reflective

| ayer composition according to the present invention
uresuien nft e |ayary T e elcheding 3 €Wr A LR aPRLEEd .

conposi tion through a baking process, and form ng
surasislutdd nge honds 4w theem an 20kJarig ralt be géving_3 te 20

reflective layer; - 7 - appl yi ng a phot or eSi st
carbaomtafng he ongarticvantd oretheabbyetl.ayer d:ahgdl ketone

exposi ng and devel opi ng the photoresist to forma
haptigtoriedicst? (patetrdrom; aanthset ohi agstibetoEganiicor

anti-reflective |ayer using the 5 photoresist pattern
urgoft idtudsich ¢ imecsid, bdsghenen &t bhirhggt Retbager chobbe

etched so as to pattern the |ayer to be etched.
atAEEGr é‘?mée%eéﬁ@gﬁe@ hgpeerenfatdme pr dseitgdmwart,omn

here is provided a sem conductor device produced by

Suﬁf’ﬁéﬁﬁé&tﬁ@d Offo MNSAPEERREglacd by di agotn hilam:upgesem 10

[ [ [ i-reflective |ayer
Calg%%gékggﬁﬁogggggéggghgegng; Lnsubstitutedyaryl group

having 6 to 14 carbon atoms, a substituted or unsubstituted
acetal group, or a substituted or unsubstituted hydroxyl
group; and n is an integer from 2 to 500.

According to another aspect of the present invention,
there is provided an organic anti-reflective compesition
comprising the light absorbent fepresented by the formula 1
or formula 2, a polymer, a thermal acid generating agent, a
cresslinking agent, and a solvent.

According to ancther aspect of the present invention,
there is provided a method for patterning a semiconductor
device, the method comprising:

applying the organic anti-reflective layer composition
according to the present invention on top of a layer to be
etched;

curing the applied composition through a baking process,
and forming crosslinking bonds to form an organic anti-

reflective layer;
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to the present invention exhibits excellent

adhesi veness and storage stability, as well as

excellent resolution in both CH patterns and L/S

patterns. The organic anti-reflective layer

conposi tion al so has an excellent process w ndow, so

15 that excellent pattern profiles can be obtained

irrespective of the type of the substrate.

Furthernore, when a pattern ps.formed using the

organic anti-reflective |ayer conposition, etching of

t he apptiyihef keghbverkayst €an:bg 59%%%5@5&18%&*{-

inultrafine 20 patterning processes naking use of a
refIBamvie ghtyequierl aRdsasgaahesukle1dgyghopgent of

hi gh integration sem conductor devices can be achieved
phydree egdtsity eloy £ oBRl BF pRESCREBTEON-QF + EHE ; DRAMY NGS

25Fig. 1 is a 1H NWR spectrum of a copol yner produced

- 8@$Ch5cn@r’dhﬂgorgaafnceﬁrﬂﬁbﬁi—ﬂ@ﬂle@iiﬁ@ﬂ@f@ﬁﬁ!ﬁing the

i nventi on; Fig. 2 is a 1HNWR spectrumof a
phedpalepist perodecedaaceor dinhiho maskheanenbodhnenéhDig the

the present invention; Fig. 3 is a 1H NWR spectrum of
layegop6l Yrertphedusedas fccpatbagnt bhandther enbodi aedied.

of the present invention; Fig. 4is a 1H NWR ‘

spettremfi oty a- ¢ opediney preitic edf ddvormiaretto ianethdon,

enbodi ment of the present invention;

there is provided a semiconductor device produced by the
method for patterning according to the present invention.

The ocrganic anti—refléctive layer composition according
to the present invention exhibits excellent adhesiveness and
storage stability, as well as excellent resolution in both
C/B patterns and L/S patterns. The organic anti-reflective
layer composition also has an excellent process window, 8o
that excellent pattern profiles can be obtained irrespective
of the type of the substrate.

Furthermore, when a pattern is formed using the organic
anti-reflective layer composition, etching of the anti-
reflective layer can be rapidly carried out in ultrafine
pratterning processes making use of a 193-nm light source,
and as a result, development of high integration

semiconductor devices can be achieved more actively,

BRIEF DESCRIPTION COF THE DRAWINGS

Fig. 1 is a ‘H-NMR spectrum of a copolymer produced
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Fig. 5is a 1H NWR spectrum of a copol yner produced
accordi ng to anot her enbodi nent of the present
invention; 10Fig. 6 is a 1H NVR spectrum of a

copol ymer produced according to another embodi nent of
t he present invention; Fig. 7 is a 1HNWR
spectrum of a copol ymer produced according to another
enbodi ment of the present invention; Fig. 8 is a
1H NWVR spectrum of a copol ynmgr _produced 15 according
to anot her enbodi nent of the present invention; and

add@dihd sc@ I MR SRR Wh %%eagg%ﬁﬁkxﬂﬁkv%BQQ%%?d

accordi ng to anot her enbodi nent the present

| nveriig.or: i20BESERUAT! OO s, PREFERRED, FABEDIMENTS,
Fbreiﬁgfteﬁl t he present ihvéntion Wi e e§%$3 ed

adapimirey ded adilother embodAgeerdbRd i@ %QEQEB%CEHQEHEESn;
present invention, a ring-opened phthalic anhydride

repFegentied sy fhentnl 4oy Ng12% f of BHG himaiGRanceqd
serves as a light absorbent for formng an -°9 -
aqqqgﬁﬂnggnqianaﬁﬂeecbmwedﬁmyet,oEStﬁéoﬁkaggnt invention;
Fig. 4 is a "H-NMR spectrum of a copolymer produced
according to another embodiment of the Present invention;
Fig. 5 is a 'H-NMR spectrum of a copolymer produced
according to ancther embodiment of the present invention;
Fig. 6 is a *H-NMR spectrum of a copolymer produced
according to another embodiment of the present invention;
Fig. 7 is a *H-NMR spectrum of a copolymer produced
according to another embodiment of the present Iinvention:
Fig. 8 is a 'H-NMR spectrum of a copolymer produced
according to another embodiment of the present inventicn;
and
Fig. 9 is a *H-NMR spectrum of a copolymer produced

according to another embodiment of the present invention.

DESCRIPTION CF THE PREFERRED EMBODIMENTS
Hereinafter, the present invention will be described in
more detail.
According to an aspect of the present invention, a
ring-opened phthalic anhydride represented by the following

formula 1, which serves as a light absorbent for forming an-
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[Formula 1] O 00 wherein A represents a substituted or
unsubstituted, linear 5 or branched, saturated
tetraval ent hydrocarbon group having 1 to 20 carbon
atons, a substituted or unsubstituted, |inear or
branched, saturated hydrocarbon group having 1 to 20
carbon atons and contai ning one or nore heteroatons, a
substituted or unsubstituted aromatic group having 4
to 20 10 carbon atons, a substituted or unsubstituted
het eroaromati c group having 3 to 20 carbon atons, a
oSSt tated i f nsuRat ityfgd ald eyeliigegroup having 4
to 20 carbon atons, a substituted or unsubstituted
het drealnuayctijc group having 3 to 20 carbon atons, a
substituted or unsubstituted diaryl 15 ether having 3
to 20 carbon dons, a shbstituted or unsubstituted

ifid 3 to 20 carlpon alons, or a
""" substit uted diapy bi sphenol A
; , and R2 each

O
{ a hydrogen - 10 - atom a
hal ogen atom aOsubsttuted or unsubstituted al kyl
royp having 1 to 10 carbon atons, a substituted or
Wh%ﬁﬁﬁﬁsﬁiFﬁP &S8PYF §r 6upshalirigdeoroungukat bow: ed onkinear
a,substituted or unsubstituted acetal group, or a

Ors RS G ed S8 tBrahRSUbSE FRliRE ARy BY §X§Fa BPRUpIroup having

Accarding, to apot her aspect of the present invention,
L &% PRC8pBREA=bRERA 7o ARAy AF FHE CBATBIAGDY eph eissht el near

or?%g%?%@%?[Lg%&agatgénH&érgba%ggghgggﬁgeﬁagfng'ﬂiégn20
carbon atoms and containing one or more hetercatoms, a
substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted hetercaromatic
group having 3 to 20 carbon atoms, a substituted or
unsubstituted alicyclic group having 4 tc 20 carbon atoms, a
substituted or unsubstituted hetercalicyclic group having 2
to 20 carbon atoms, a substituted or unsubstituted diaryl
ether having 3 to 20 carbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 to 20 carbon atoms, a
substituted or unsubstituted diaryl sulfoxide having 3 to 20
carbon atoms, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atoms, or a substituted or

unsubstituted diaryl bisphenol A having 3 to 20 carbon

atoms; and Ry and Rp; each independently represent a hydrogen
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formng an organic anti-reflective layer, is provided.
10[ Formula 2] wherein A represents a substituted or

unsubstituted, |inear or branched, saturated
tetraval ent hydrocarbon group having 1 to 20 carbon
atons, a substituted or unsubstituted, |inear 15 or

branched, saturated hydrocarbon group having 1 to 20
carbon atons and contai ning one or nore heteroatons, a
substituted or unsubstituted; @romatic group having 4
to 20 carbon atons, a substituted or unsubstituted

athet eroas et .€ &Héﬂﬂ)gﬁﬁﬂﬂgifidﬁ%dzgr %g%%s%ﬁ%%%ed alkyl
substituted or 20 unsubstituted al i cyclic group having

gl 124 18 DM A3 b SLBShIT o s UASUBSH Lt ed
het eroal i cyclic group having 3 - - to 20 carbon
v st 1 e tsub st luteathuy NS WS to ttbbt qq diaabyh ethek,
having 3 to 20 carbon atons, a substituted or
SQhﬁﬂmknhddnqniuhSﬂhﬂixﬂﬂuaddecbaﬁnngraubo 20 ﬁaéGBQtltuted
atons, a substituted or unsubstituted diaryl sulfoxide
OnuﬂﬂﬂﬂPsllhﬁtﬁﬁE@Mﬂﬂdxyi atrom®, a substituted or
unsubstituted diaryl ketone having 3 to 20 carbon
at ORECO8F 1agstibsenpahed aspansubStibatededéar yinvention, a
bi sphenol A having 3 to 20 carbon atons; R3 represents
riDgnpiReaGsh Pitthml ix mabagendat oarpausdbseptetedted by the
£ substltuted aIkyI %roup having 1 to 10 10 carbon
CAt'OHE "% TOdFt Rt ¢t e NéEhuRSEBSEI fat edlaght gpsupbent for
ving 6 to 14 carbon ataons, a substituted or

form@ﬁ@s?PtﬁF@&nlﬁcépaF §?5é60téVeal§M%§tl%@t@ﬁoﬁlded

uns hydroxyl group; and n is an integer from
ﬁ?é%%&f % preferably an integer from2 to 300.

1?Preferabky the coppound of fornula 2 has a wei ght

R
ik
==
AVAVAT AT aWL T,
1 n

wherein A represents a substituted or unsubstituted, linear
or branched, saturated tetravalent hydrocarbon group having
1l to 20 carbon atoms, a substituted or unsubstituted, linear
or branched, saturated hydrocarbon group having 1 to 20
carbon atoms and containing one or more heterocatoms, a
substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted hetercaromatic
group having 3 to 20 carbon atoms, a substituted or
unsubstituted alicyclic group having 4 to 20 carbon atoms, a

substituted or unsubstituted hetercalicyclic group having 3
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aver age nol ecul ar wei ght of 350 to 100, 000, and nore

preferably 400 to 50,000. The |ight absorbent

contained in an organic anti- reflective |layer can be

classified into a type in which the 20 |ight absorbent

is included in a conmpound in the formof a chem ca

noi ety capabl e of absorbing light, and a type in which

the |ight absorbent is separately present with a

pol ynmer incapabl e of absorbipng light. Typically, the

i ght absorbent is separately used so that the anmount
tof2 & he ddaghts 1 23msabsobinRg 1¢hemcal = e..

controlled. - 12 - The Iigh?%gbggrégﬁgbg l?ﬁgegr%%%ﬁ¥l
etimventivimd nckudes asbenznene -kl oBDROBEE; + gy COpt ai ns

functional groups for thermal curing. Specifically,
ursiuice: itenzeneiehyansphdtecdaaiviati Ceso MY Sz Hgyve atoms, a

wi dely varying etching properties depending on the
subrtiddtudiedl, odenineabluésuhadi ngavali eusSrekiast EeEndavero 20

been introduced in the present invention for the
Cagperi earmsm insthetokgaridcoantihsnbbtectitye dByefl ketone

conposi tion. Upon exam ning the reaction between the
hagsege3déscEPbedron| phtmsabsor beatbattondédgot 0 t he

present invention and a thermally curable conpound
UnGhPSh1EEtedpgliREl PbSBRenoht Ai heding 3heo 20 carbon

anti-&eflective | ayer conposition as will be described

atPRSEr Rs I AT HBANT @ i IRt ional ghodpdes géney ased

ring-qpening of the |ight_absorbent by nmeans of
Suggtl%ugegpor ugsubstytuteg alkyl group hg;ing 1 to 10

carbon atoms, a substituted or unsubstituted aryl group
having 6 to 14 carbon atoms, a substituted or unsubstituted
acetal group, or a substituted or unsubstituted hydroxyl
group; and n is an integer from 2 to 500, and preferably an
integer from 2 to 300.

Preferably, the compound of formula 2 has a weight
average molecular weight of 350 to 100,000, and more
preferably 400 to 50,000.

The light absorbent contained in an organic anti-
reflective layer can be classified into a type in which the
light absorbent is included in a compound in the form of a
chemical moiety capable of absorbing light, and a type in
which the light absorbent is separately present with a
polymer incapable of absorbing light. Typically, the light
absorbent is separately used so that the amount‘of the light

absorbing chemical species can be controlled.
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15 an al cohol conpound, and this carboxylic acid
functional group reacts with a functional group of the
thermal |y curabl e conpound, such as acetal, epoxy or
hem acetal, to forma crosslinked structure. The term
"substituted" according to the present 20 invention
nmeans that one or nore hydrogen atons in a group may
be respectively substituted with a hal ogen atom a
hydroxyl group, a nitro groug -a cyano group, an am no
group, an am di no group, hydrazine, hydrazone

CarUhéyﬂh@hachﬂsgfﬁéﬁtobfatﬁ@'éré@@ﬁ @h@f&éo dgludes a
acid group or a salt 25 there osp oric acil

begraaue: @hr@m@@hbr%he&@@fco@tgingl@unctignalabk%hpgr989
a Cl-do alkenyl group, a Cl-Cdo al kynyl group,
the8a20 camyhggr oup, a 07-020 aryl al kyl group, a C4-020
heteroaryl group or a C5-020 heteroarylal kyl group.
Speérectfexahpy essbfce heehighd @bsoidetird ofe f:0F4A NG s may
an 5 or%anic anti-reflective layer, represented by the
hapgr milde 1y, vaceondi nagchontherppesents i asentdong i el ude
compounds of the following fornmulas 3 to 42. [ Fornul a
stchtP@FFoﬁﬁﬁpgan}V@BBhaVLng various structures have been
introduced in the present invention for the application in
the organic anti-reflective layer composition.

Upon examining the reaction between the-above-described
light absorbent according to the present invention and a
thermally curable compound which is a polymer to be
contained in the anti-reflective layer composition as will
be described later, a carboxylic acid functional group is
generated by ring-ocpening of the light absorbent by means of
an alcohol compound, and this carboxylic acid functional
group reacts with a functional group of the thermally
curable compound, such as acetal, epoxy or hemiacetal, to
form a crosslinked structure.

The term "substituted" according to the present
invention means that one or more hydrogen atoms in a group
may be respectively substituted with a halogen atom, a
hydroxyl group, a nitroc group, a cyano group, an amino group,
an amidino group, hydrazine, hydrazone, a carpboxylic acid

group or a salt thereocf, a sulfonic acid group or a salt

thereof, a phosphoric acid group or a salt thereof, a C;~Cyy



CH3 [Formula 5] OH OH[Formula 6] [Formula 7] - 15

_13_
alkyl group, a Ci-Cip alkenyl group, a C;-Cyp alkynyl group, a
Ce—Cz0 aryl group, a Cy-Cp arylalkyl group, a C4-Cayg
hetercaryl group or a Cs~Caqg heteroarylalkyl group.
Specific examples of the light absorbent for forming an
5 organic anti-reflective layer, represented by the formula 1,
according to the present invention include compounds of the
following formulas 3 to 42.

[Formula 3]

0 0
0 OH
HG. O
o] O
10 [Formula 4)
CHs
o) Q
o OH
HO 0
0 0

[Formula 5]



[Formula 8] [Formula 9]

[ Formul a 11]
OH
0 0
0 OH
HO 0
0 o

OH
[Formula &)
OH
0 o]
o] OH
HO o
o o]
HO
[Formula 7]
o) o
CH,
o] o]
0 OH
HO. 0
o 0
HsCu

CH3 5[Formula 10] OH OH

- 14 -



- 17 - [Formula 19] [Formula 15] CH CH3 [Fornmnul a
16] OH OH [Formula 17]

- 15 -~

[Formula 8]

& OH

{Formula 9)

CH,
0 0
Q
0 OH
HO 0
Q Q

CHy
[Formula 10]
Ok
O 0
O
O OH
HO fe)
0 s}
OH

[Formula 11]



- 19 - [Formula 20] [Formula 21] CH CH3 5[ Fornul a
22] OH ™H

- 16 —
CH
0 o
0
o OH
HO o
0 o

HO
[Formula 12]
0 o
CH,
0
0
o OH
HO e}
o} 0
HaC
o xg
[Formula 13]
G Chly
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G 0
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o} OH
HO le}
0 0
CHy



[ Formul a 23] - 21 -
CH3 [Formul a 28] OH
[Formula 14]
0 0
]
o CH
o 0
[Fermula 15]
CHj
Q 0
s
0 OoH
Hoii:[::j/’\(::jii:o
o o}
CHy

[Formula 16]

OH

o OH

OH

[Foermula 17)

[ Formul a 26]

~ 17 -

[ Formul a 27]



OH [Formul a 29] - 23 - [Formula 32]
CH3 [Formula 34] OH

- 18 -
OH
(0] 0
S
o OH
HO. fe)
o 0

HO
[Formula 18]
o) 0
“CH,
o 0
s
0 OH
HO 0
o} 0
HyC
o0
[Formula 19]
HaC._ _CH,
HyC
o 0
8
C OH
HO e}
0 0

[ Formul a 33]



OH [ Fornul a 35]

CHs

26 -

[Formula 20]

[Formula 21]

oy

HO

OH

HO

[Formula 22)

[Formula 23]

25 -

OH

CH

CH

OH

[ Formul a 38] OH [ Fornul a 42]
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Furt hernore, specific exanples of the |ight absorbent
for formng an organic anti-reflective |ayer,
represented by the fornmula 2, according to the present
i nvention include 5 conpounds of the follow ng
formulas 43 to 60. [Formula 43] [Formul a 44]

10[ Formul a 45] - 27 - [Fornula 47] - 29 -
_20...
OH
O ﬁ o)
S
o) OH
HO s}
0 ¢
HO

[Formula 24}

Oy .0
CHy
0 0 0
1
§
Y OH
HO o
Q 0

O o}
[Formula 25]
HyC._ .CHy
HsC
0 0 0
il
S
0 OH
HO o)
Q o]



[ Formul a 60] According to an enbodi nent of the
present invention, 5 the conpounds represented by
formula 1 of the present invention are produced by
reacting a substituted or unsubstituted benzyl alcoho
compound represented by the followng fornmula 61 with
vari ous di anhydri de conpounds in the presence of a
base, and then neutralizing the base used 10 with an
acid. [Fornula 61] OH wherej,n R4 represents a
hydrogen atom a hal ogen atom a substituted or
unsuybgtituteg 3l kyl group having 1 to 10 15 carbon
atons, a substituted or unsubstituted aryl group
aving 6 to 14 carbon atonms, a substituted or
ubstituted acetal group, or a substituted or
ugstitut%d hydrgfyl gr oup.

0 OH
HO o
s ! |

[Formula 27]

CH,

[Formula 28]

OH

OH

[Formula 29]



- 30 - Accordi ng to anot her enbodi nent of the
present invention, the conpounds represented by
formula 2 of the present invention can be produced by
reacting a conpound represented by the follow ng
formula 62 with various 5 di anhydri de conpounds.
[ Formul a 62] PR5 wherein R5 represents a hydrogen
atom a halogen atom a substituted or unsubstituted
al kyl group having 1 to 1Q_§gzqarbon atons, a
substituted or unsubstitute
cagon atons, a substituted or unsubstituted acetal
group, or a substituted or unsubstituted hydroxyl
oup. The |ight absorbent of the present
ention can be 15 synthesized by conventiona
but preferably, synthesis of the |ight

fi the pifesent invention is achieved by a

basi € %ﬂvironnent. The af orenenti oned
are advantageous in that the
+Oreactive with
8] O
HO

[Formula 30]

0w O
“CH,
o o) 0
o) OH
HO o
0 o

HsC
~o7 Xp
[Formula 31]
HiC_ _CHs
HaC
0 o 0

aryl group having 6 to 14



(83}

be:

20 al cohol s, and have four reactive groups so that two

chronophores can be introduced first and then two nore

crosslinking sites can be provided in the subsequent

- 31 - processes. Exanpl es of the base that can

be used to provide a basic environnment include

di met hyl am nopyri di ne, pyridine,

1, 4-di azabi cycl o[ 2, 2, 2] oct ane.

1, 5-di azabi cycl o[ 4, 3, 0] nonangy 5 triethyl am ne,

2,6-di-tert-butyl pyridine, diisopropylethylam ne,

di azabirgyqlzoupdecene, tetramethyl et hyl enedi am ne,

t et rabut yl ammoni um brom de and the |i ke, and no

particular Iimtation is posed. As for the solvent for

thesis, one or nore can be 10 sel ected from

tol uene, xyl ene, hal ogenated benzene, diethyl
esters, ethers, |actones,

d used. The tenperature for

vent, and is 15 usually 5C to
Cto 100C According to
~esent i nvention, an organic
posi tion containing the |ight
invention is al so provided.

anot her aspect of f
anti-reflective | aye
absor bent of the pre

[Formula 33]

CHj,

[Formula 34]

OH

OH

[Formula 35]



HaC
HaC

According to an enbodi nrent of the present invention,
20 the organic anti-reflective | ayer conposition
conprises the |ight absorbent of the present
invention, a polynmer, a thermal acid generating agent,
a crosslinking agent and a sol vent. A
preferable organic anti-reflective | ayer conposition
25 needs to satisfy the follow ng requirenments. - 32
- Firstly, the conpasifjon should contain a
subst ance which is capable of absorbing light in the
wayel ength region of the light source for exposure so
§ to prevent reflection fromunderneath filmlayers.
) Secondly, in a process of |amnating an
"i-reflective | ayer and then lamnating a
| ayer, .the anti-reflective |ayer should

,reason, the anti- reflective
ned to have a structure 10 which
S and during the process of

| amihating the antl-re | ective layer, a baking process
is carried out after ating of the anti-reflective

| ayer so as to procegd during. Thirdly, the
anti-reflective |ayer ould be able to be 15 etched
nore rapidly than the photoresist |ayer on the upper
side, so that the | 88s of photoresist resulting from

et chi ng
[Formula 36¢]

CHa

HyC
~o7 g
[Formula 37]

CH,

o CF, 0

FsC
o) OM
HO fe)
0 0

CH,
HaC” CH,



of underneath filmlayers can be reduced.

Fourthly, the anti-reflective |ayer conposition should
not be reactive to the photoresist on the upper side.
20 Further, conpounds such as am nes or acids should
be prevented frommgrating to the photoresist |ayer.
This is because these mgrating inpurities nmay cause
defects, such as footing or undercut in particular, in
the photoresist pattern. 25Fifthly, the
anti-reflective layer conposition should - 33 - have
optw%%&mgﬁgpg@ties whi ch are suitable for various
exposure proceéses usi ng various substrates, that is,
approproate refractive index and absor ption

o /sSubist 2_afid 5 photoresist |ayer. The
am ogctive |l ayer conposition according to
@ present ilnvention satisfies all of the

above nent i opfeeh requi rements. Hereinafter, the organic
anti-reflectivella 10 conposition according to the
present invention be described in detail.

The |ight absorbe s a conpound represented by
formula 1 or fornmula 2 as described previously in the

abovE&crmhéapdbynmer to be contained in the organic
antl-reflectlve 15 layer conposition of the present

i1 ei ¢ anhydri de- based, phenol - based
prRoner, and the polyner i S not

OH
[Formula 42)



(2]

10

20 |light absorbent, at the termnals of the main chain
or side chains. An organic anti-reflective | ayer
enpl oyi ng such pol ymer acquires resistance to
di ssolution by solvents, as the conposition applied on
a substrate is cured while going 25 through a baking
process. - 34 - Therefore, at the tine of
appl yi ng a photosensitizer after the |am nation of the
organic anti-reflective |ayex, dissolution of the
anti-reflective layer by the Solvent of the
' does not occur, and stability can be 5
i mparted to nti?-reflective |ayer. The

: aﬁt| ef heeti ve |ayer conposition of the

thermal acid generati igent-cy, First, the

crosslinking agent is pfefayably a conmpound havi ng at

| east two or nore crosslinkable functional groups, and

exaffpkeberherepf sback ode anbmOPEasti ctleONPOYNdS pkBrbent

pol yfuncti onal epoxy resins, mxtures of dianhydri des,

fognd otrmé nki ke. thenamlanmha&éf@ecempéumﬁ§eﬂﬁyr@ﬁresented by
exenplified by dinmethoxymethyl gl ycol uri

the dosxyrethyRglypeding koahtenpxeoeens theseofon include

di et hyl di net hyl met hyl gl ycol uri
compounds of the following formulas 43 to 60.

[Formula 43]

[Formula 44]

i?@@iﬂ*

[Formula 45)

gergvedeg

[Formulag 46}

@]
OH
n
\I:::I:ﬁ:o\v,ﬂ::j/””aMw
@]

o]

=

EO
HO



20 tetranet hoxynet hyl gl ycol uril,
hexanmet hoxynet hyl nel am ne resin, and the |ike. As
for the polyfunctional epoxy compounds, it is
preferable to use, for exanple, MY720, CY179MA
DENACOL and the like, as well as products equival ent
thereto. 25Next, it is preferable to use a thernal
acid generating - 35 - agent as a catalyst for
accel erating the curing reactjaon. As for the therm
acid generating agent to be contained in the present
I nvert,i-Qn, ot @byenesul fonic acid, amne salts or
pyrldlne salts of tol uenesul fonic acid, al kyl sulfonic
aC|d 5 amiffe salts or pyrldlne salts of al kyl sul foni c

i - be ed. As for the
usedh i n the organic

5 i ition of the present
invetion, it is p eferable to use one or nore
sol vents 10 sel ect&d from the group consisting of
propybenelgl yepl nononet hyl ether (PGVE), propyl ene
glycgl nnnoggthyl %ther acetate (PGQVEA),
cycl phexagponé, th‘I | actate, p opylene glyco
, rephy| Lorgarige (DMF), y-
, et hoxyet hanol , net hyl
s ‘ and et hyl

3- et.oxyproplonateo(EEP) Accordi ng to anot her

enbodi ment of the present
[Formula

WM\/@(%

{Formula 50)

o] o]
o)
M%%O OH
n
HO e}
CHaq
o 0
[Formula 51]
0 o]
S
“4%0 OH
n
HO 'e)
CHy
0 o
[Formula 52]
G ﬁ fe)
s
o) OH
n
HO, O
CHy
0 0

[Formula 53]



i nvention, the organic anti-reflective |ayer
conposition contains the |ight absorbent represented
by formula 1 or formula 2 in an anount of preferably
0.1 to 40% by wei ght, 20 nore preferably 0.1 to 15% by
wei ght, and even nore preferably 0.1 to 10% by wei ght,
based on the whol e conposition. The polyner is
contained in an anmount of preferably 0.1 to 20% by
wei ght based on the whol e cojpaosition. The
crossllnklng agent is contained in an 25 anmount of
). 01 to $15% by melght and nore - 36 -
bwpased on the whol e
generating agent is
; ' to 20% by wei ght, nore
prefvrably 0. 01 to 1096by melg t, and even nore
pref%rably 0.02 to“5%by 5 melght based on the whole
conposi-inidA. 5The bal ance of the contents in the
conp83|t|on ocan be constltuted of the solvent and
othe addmt r'onal aﬁdltlves which are well known and
e - gwfOr form ng an organic
e bri efly exam ned, an
6 2k, COMPosi tion contai ni ng
the gonstituent co{oonents as described above at the
conEOS|t|onaI rati os given above is applied on a
feForapbe theh a thermal process such as baking is
carriegl out sg that acid is 15 generated fromthe

enerati ng age Then, in the presence
aci crgsslinking reaction
B

I

[Formula 56]

perpreles;

[Pormula 57]

e

[Formula 58]
O

i
g
n
0]
Br

o)
[Formula 59]



10

15

invol ving the |ight absorbent represented by formula 1
or formula 2, the polyner and the crosslinking agent
which is used as an additive, is accelerated, and an
organic anti- 20 reflective layer which is not soluble
in organic solvents is formed. Such organic
anti-reflective |ayer can prevent diffused reflection
fromthe | ayers underneath the photoresist |ayer by
absorbing far-ultraviol et rays which have penetrated

t hrough thefl photoresist |ayer and reached 25 the

orgahfi c antp-refleﬁ ive layer. - 37 - The
% ) llor piung Ja pat t sem conduct or devi ce
I'’ng : o1 i ve layer conposition as

| ying the organic

. I . . F
anti Hreflective | ayer conposition on top of a layer to
be efched; 5 curing the applied conposition through a
bakijrgrpuogess; and form ng crosslinking bonds to form
an ogganic anti- reflective layer; applying a

phot pr eskg Ton topoof the organic anti-reflective

yersand-expesing~gnd de wg the photoresist to
Fn1a : t patte et ching 10 the organic
i i Ve reP~usiy he photoresist pattern as
3 d then etching the |ayer to be
etched so as to pattern the layer to be etched. In the
pr oE€S8r@ing and nait | eigoedEnenrigant ctlantpregeeft eotiargion,
| ayer according to the present invention, the 15
thBakPRECPPEEcssPEQRCBEedabY i Bdriouta pt epBr it yoatsant

, tengerature of 150C to 250C for 0.5 to 5 m nutes, and
IPHEPE 1 BRefEFaBF §IREPI 10 AR et 00 52 nd Wt ebtuted ox

unsubstituted benzyl alcohol compound represented by the

following formula 61 with various dianhydride compounds in
the presence of a base, and then neutralizing the base used
with an acid.

[Formula 61)

OH

/
R4/

wherein Ry represents a hydrogen atom, a halcgen atom, a
substituted or unsubstituted alkyl group having 1 to 10
carbon atoms, a substituted or unsubstituted aryl group
having 6 to 14 carbon atoms, a substituted or unsubstituted

acetal group, or a substituted or unsubstituted hydroxyl

group.
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15

20

Furthernore, in the patterning nethod according to the
present invention, an additional baking process can be
20 carried out again before or after lam nating an
organi c or inorganic conposition of anti-reflective

| ayer or silicone anti-reflective |layer on top of a
spi n-on carbon hard nmask, and such baki ng process is
preferably carried out at a tenperature of 70C to
200C. 25According to anothers@spect of the present
invention, a - 38 - sem conductor device produced by

theA@@bE@ﬁHb”@o”ﬁEB@HleeﬁBSdQﬁ§§?n6£ Y€ rB%ngAL

provi ded he present 1 nvention W
irteserided tsRe Hdkieahly Q)ép%)éeﬁfteﬁh f%kﬂl‘,{‘wgz of the

Synt hesi s Exanpl es and Exanpl es. wever ,

prRisesSenti nvRvienbin0R aihs HROL rioaLerded  t €

t hese Synt hesis Exanpleg and Exa%% ggggtjﬁ@1£ %O%ﬁ%und
refpoldseniteg Synthesirs 1Exanphesointi02102 i ghtvabsgsbent s

for organic anti-reflective | ayer were 10synt hesi zed.
digyiitylkeside Exapph:edt. 50 g of

bi cycl e[ 2, 2, 2] octene-2, 3,5, 6-tetracarboxylic acid

di abhgdrite, 648. 57 g of benzenenet hanol, 31.87 g of

yridine and 4.92 g of dinethylam nopyridi ne were

Fﬂg' : .5 in 260.73 g of 1,4-dioxane, and then the
skl utigh vas al | owed to react at 80C for 24 hours.

After \conpl of the reaction, formc acid was
added dropw ?Pe reaction solutlon to neutralize
t he so)uti on. EtH? acetate and distilled water were

addeqqéo this reaction product, and the

wherein Rs represents a hydrogen atom, a halogen atom, a
substituted or unsubstituted alkyl group having 1 to 10

carbon atoms, a substituted or unsubstituted aryl group

having ¢ to 14 carbon atoms, a substituted or unsubstituted

acetal group, or a substituted or unsubstituted hydroxyl
group.
The light absorbent of the present invention can be

synthesized by conventional methods, but preferably,

synthesis of the light absorbent of the present invention is

achieved by a reaction in a basic environment.

The aforementioned various dianhydrides are

advantageous in that the compounds are highly reactive with

alcochols, and have four reactive groups so0 that two
chromophores can be introduced first and then two more

crosslinking sites can be provided in the subsequent
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25

20 organic |l ayer was separated. The separated organic

| ayer was subjected to sol vent renoval, and then was

di ssol ved again in dioxane. This solution was dropped

in water, and a precipitate thus generated was

filtered, washed several tinmes with distilled water,

and then dried, to obtain 45.62 25 g (yield = 46.6%

of a conpound. The 1H NWMR spectrumof the - 39 -

copol ynmer produced accordin 0 Synthesis Exanple 1 is

presented in Fig. 1. Synthesi's Exanple 2 105 g of
pfodesoxydi phthalic anhydride, 73.21 g of 5

benzenenet hanol, 5.36 g of pyridine, and 8.27 g of

di metRyl-agisnepykidi pe were_di | ved [in,450.21 g. of

1, 4- diggane, and tEeﬁ t%eagoﬁﬁﬁi%ﬁ %%gda ?oﬂﬁ%g% - @
bd€acterali 80ndQr 12 hewr 31 Ak hen 2GorBLetl an,of the; ..

reaction, formc acid maslgggeg 8ropmk§%&ggnghe yridine,
1 reatid Amisgldie (00 2 0 18ewbhal | ze, 4010850l 0t o, £ty

acetate and distilled water were added to #%%sp’ ’Cﬂ%onane'
trigsctyilemipreQd s t-card crhenakgapi,e 1 hayer was separ at ed.

The separated organic |ayer was subjected to sol vent
dirlerpralpy land il hed neas ddissplived: bangeepykene gl ycol

nononet hyl ether acetate, to obtain a conpound. The
terpanwRhY8 espgdenemiefinhe sotirdblit ghémabsorhePtomide and

produced according to Synthesis Exanple 2 is presented
thien lEikg, 2ndspat heskscBxanplémBtation 58 goséd.

4,41- (4, 41-isopropyl i denedi phenoxy) bi s( pht halic

anh{itr fere) tha os Fuveniof £ eyl tted cigholgnel 12 npraf can be

ridine,
seR%cted from benzene, toluene, xylene, halogenated benzene,
diethyl ether, tetrahydrofuran, esters, ethers, lactones,
ketones and amides, and used.
The temperature for synthesis of the compound can be

selected and used in accordance with the solvent, and is

usually 5°C to 200°C, and preferably 20°C to 100°C.

According to another aspect of the present invention,
an organic anti-reflective layer composition containing the
light absorbent of the present invention is also provided.

According to an embodiment of the present invention,
the organic anti-reflective layer composition comprises the
light absorbent of the present invention, a polymer, a
thermal acid generating agent, a crosslinking agent and a
solvent.

A preferable organic anti-reflective layer composition

needs to satisfy the following requirements.
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25

20 and 2.35 g of dinethylam nopyridine were dissol ved
in 174.56 g of 1,4-dioxane, and then the sol ution was
all owed to react at 80C for 24 hours. After conpletion
of the reaction, formc acid was added dropwi se to the
reaction solution to neutralize the solution. Ethyl
acetate and distilled water 25 were added to this
reacti on product, and the organic layer - 40 - was
separated. The separated oqr i_c layer was subjected
to solvent renoval, and then was dissolved in

| | tate. to qbtai
Conpatnd. Y Tni e RN S Eect! Ui L R LTl 4 (i Lomee’

y hent d ing.t . i le 3 .
R Gsont e Tn ok 6o P hedrE BYamarovavIBIBLE Feaion
) -3, 34l ' ' y
LG Ay ar e 5556 5 of Theney Srcahol ; BacEn'y EyTection

£rpyr beidBencand 3:78 4=9kdi met hyl am nopyri di ne were
di ssolved in 223.8 10 g of 1, 4-di oxane, and then the

sol s¢conawas ahl oVWeHot®s £ edetl Ak B0G fPrar?d NAULSFlect ive

After conpletion of the reaction, formc acid was
lagddedndr opwhs@ahontbéngeachhonosok ust ona t@r Nl d alriwze

the solution. Ethyl acetate and distilled water were
refiddetiive fhiysrrehotildnnptodectisantvédesod gied Ord@ayenhy

15 was separated. The separated organic | ayer was
thgubpérert forsbheenhotenmpyaby. antot hemi wase sl solited anti-

in propyl ene glycol nononethyl ether acetate, to
repbearava EoMpsupdouTAebe HiaMRIBPRCt® Umof & het moftiuke

| ight absorbent produced according to Synthesis
WhE‘kgnﬁP% Rej Ehpreabhy eduied Fi gnd 4UDDEY ntihe si > el fe

5, . 25 of . . .
1arﬂ%ﬁaﬁ%ﬂ‘éx‘é?gua%i"é?é%%%@ﬂ%l%nleqscﬁlbhmd@altl%mqaﬁ@, is

12.1 of benzyl alcohol, 8.9 g of pyridine, and 1.38
Carg“o‘?gdg%t ﬂgF%Fn' TOpYHdi te Wt Sl sedtEF o4 ey g0 as

4-dioxane,.and then the solution was allowed to

to&%%%?e%% %%réﬁ%?for 24 hours. After conpletion of the

reaﬁ{ﬂfﬁhyf(¥HQ(énti—reflective layer should be able to be
etched more rapidly than the photoresist layer on the upper
side, so that the loss of photoresist resulting from etching
of underneath film layers can be reduced.

Fourthly, the anti-reflective léyer cemposition should
not be reactive to the photoresist on the upper side.
Further, compounds such as amines or acids should be
prevented from migrating to the photoresist layer. This is
because these migrating impurities may cause defects, such
as footing or undercut in particular, in the photoresist
pattern.

Fifthly, the anti-reflective layer composition should
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- 41 - acid was added dropwi se to the reaction
solution to neutralize the solution. Ethyl acetate and
distilled water were added to this reaction product,
and the organic |ayer was separated. The separated
organi c |l ayer was subjected to 5 solvent renoval, and
then was di ssolved in propyl ene glycol nononethyl
ether acetate, to obtain a conpound. The 1H NWR
spectrumof the solid Ilight ?ysgrbent pr oduced
according to Synthesis Exanple 5 is presented in Fig.
n&ve N | S B e 6 - -
4,4.-%%Pﬁ%%ﬁ%opropj%fhgﬁgggbﬁgﬁifvygﬁg 6h?ﬁ§|?€rl°us
e QPN EFd d®ocdn st G OhPanzaned neihanal.. 3. Q4.9 of
pyridine, and 0.74 g of dinethylam nopyridine wereé
aph Soof Veck e Srh@4+@ Ahdbd 006N 200t BERFENR ent . ang
solution was allowed to react at 80C for 24 hours.
sified leonpletiddndf tike Racti an, 112 LaLEL¢ aci dyMas
added dropwi se to the reaction solution to neutralize
phdieoisol it drayelt.hyl acetate and distilled water were
added to this reaction product, and the organic |ayer
was Téepargbedc Fheisepdiatedver gapte taysssi@Son according
subj ected to solvent renoval, and then was di ssol ved
tq sy opyisemé ginyeol-120 wemdmdtieyl adéfher abet abeyeto
obtain a conpound. The 314-NWR spectrum of the solid
nqritgnegh seréremgndduced according to Synthesis
Exanple 6 is presented in Fig. 6, Synthesis Exanple 7
50 aeéﬁlnafter, the organic anti-reflective layer
4,41-(4, 4" -isopropylidenedi phenoxy) bi s(phthalic 25
<9 drii¢e) acsprdang bp Ehehyaﬁé%y}éewymbéwzowtllaow,

d%%%ﬁéﬁ%ﬂ &HﬁﬁSE??ﬁdﬁﬁgla;p:’dﬁggoﬁvgg ?n0274.56 g of
PR LR RN I RN

£oGRGE! Mol QbMhG18Ch 188, 840ed 4 0P S8, 80, 118 (1o anove.
The polymer to be contained in the organic anti-reflective
layer coﬁposition of the present invention can be obtained
by polymerizing an acrylate-based, maleic anhydride-based,
phenol-based or ester-based monomer, and the polymer is not
particularly limited as long as it is a polymer having
crosslinking sites which are capable of reacting with the
light absorbent, at the terminals of the main chain or side
chains.

An organic anti-reflective layer employing such polymer
acquires resistance to dissolution by solvents, as the
composition applied on a substrate is cured while going

through a baking process.
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5 reaction solution to neutralize the solution. Ethyl
acetate and distilled water were added to this
reaction product, and the organic |layer was
separated. The separated organic |ayer was subjected
to sol vent renoval, and then was dissolved in

propyl ene gl ycol nononethyl ether acetate, to 10 .
obtain a conpound. The 11-1-NWR spectrum of the solid
| i ght absorbent produced accgyding to Synthesis
Exanple 7 is presented in Fig. 7. Synthesis Exanple 8

50 f ' - - i
2. 41 0h AT R L on o GamS 4P EnaRBAYIRY §7 PR REe en bt zex
a Y A @)ami3b 3% 0 of ﬂﬁgiﬁﬁganic apti—reglective layer,
4- (hydroxynet hyl ) benzoate, 15.2 g of pyridine, and
dids3B g iefn difmeihy laminoRyicding We g eg'ﬁﬁokﬂgdsbmvent of
174.56 g of 1,4-dioxane, and then the solution was

tred Ipowed sem siedcte ratdBRCrlar c24ulouesd ALLSE1¢ePPLELT 98
of the reaction, formc acid was added dropwi se to the

in@@ nteak ticon heolauttiion etfd eneuteal bzert he sol ution. Ethyl
acetate and distilled water were added to this
r ea€beonrgeodacantandefhecoi ganl gydayesmp@s: siefpardat athe
The separated organic |ayer was subjected to sol vent
pregrevalnvand ichenagasoditssol veditnves opyl enge gl yeol
mongonet hyl et her acetate, to 25 obtain a conpound. The
faciiliiRtspestiom of the débhd kbghtbent 48nd pabgoebentd to
roduced according to Synthesis Exanple 8 is presented
engﬁnppg?hg;r performance, and examples of such additives
include a crosslinking agent and a thermal acid generating
agent.

First, the crosslinking agent is preferably a compound
having at least two or more crosslinkable functional groups,
and examples thereof include aminoplastic compounds,
polyfunctiocnal epoxy resins, mixtures of dianhydrides, and
the like.

The aminoplastic compounds may be exemplified by
dimethoxymethylglycoluril, diethoxymethylglycoluril and
mixtures thereof, diethyldimethylmethylglycoluril,
tetramethoxymethylglycoluril, hexamethoxymethylmelamine
resin, and the like.

As for the polyfunctional epoxy compounds, it is
preferable to use, for example, MY720, CY17SMA, DENACOL and

the like, as well as products equivalent thereto.

Next, it is preferable to use a thermal acid generating
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Synt hesi s Exanple 9 50 g of

4,4 -(4,41-isopropyl i denedi phenoxy) bi s(phthalic 5

anhydride), 23.47 g of 4-nethyl benzyl alcohol, 15.2 g

of pyridine, and 2.35 g of dinethylam nopyridi ne were

di ssolved in 174.56 g of 1, 4-dioxane, and then the

solution was allowed to react at 80C for 24 hours.

After conpletion of the reaction, fornmc acid was

added dropwi se to the reactign 10 solution to

neutralize the solution. Ethyl acetate and distilled
adaterswel e..added t o Lhis I i produ .and_the_

%@gaﬁ?c | ayer §:ggﬁﬂf%?é%%ﬁ%ﬁgggeEgga%galggggﬁﬁgtlon'
ad ay&F Was JuhRat od Lo R9lvent; e - wand .t hen, -

di ssolved in propyléheggif%gllﬁgngﬁéﬁhyﬁge?ﬁepgﬂtggged o
trecat@dnt O ek a %%1%%%%%%@%0n1@9aEHaNN§m§HEf%£HEE or

rdi ng

of the solid |ight absorbent produced acco
py8yinthesiss bl e uehepiagentiedathdli §1k91sSYRLASS! Sciq,
Exanpl e 10 50 g of
amdt, e -4, drs ptrapyhiedenedisphenaxy)bks(phhhal k€120 ang the
anhydride), 23.85 g of 4-hydroxybenzyl al cohol, 15.2 g
lidfe pyami dilme, bands2435 g of di met hyl am nopyri di ne were
di ssolved in 174.56 g of 1, 4-dioxane, and then the
sol éti 6arwakeablometct soleact aitaBO0G A dse 24sNDUITS .the
After conpletion of the reaction, formc acid was
Orggded @ndpwiredleotie deyetri onm@bssolubi 0 the present
. heutralize the solution. Ethyl acetate and - 44 -
1niedtiioped Lkat-6r PReleralidedtPoushi sneeact none psobtuett s
nd_t%g organi c | ayer was separated. The separated
S‘%E&éﬁfi frefetfagreubj eenedstangop{enropehoval 91 verl
motnhen was diﬁsolved LN
ometnyl ether (PGME), propylene glycol monomethyl ether
acetate (PGMEA), cyclohexanone, ethyl lactate, propylene

glycol n-propyl ether, dimethylformamide (DMF), ¥
butyrclactone, ethoxyethanol, methoxyethanol, methyl 3-
methoxypropionate (MMP) and ethyl 3-ethoxypropionate (EEP).
According to another embodiment of the present
invention, the organic anti-reflective layer composition
contains the light absorbent represented by formula 1 or
formula 2 in an amount of preferably 0.1 to 40% by weight,
more preferably 0.1 to 15% by weight, and even more
preferably 0.1 to 10% by weight, based on the whole
composition. The polymer is contained in an amount of
preferably 0.1 to 20% by weight based on the whole
composition. The crosslinking agent is contained in an

amount of preferably 0.01 te 15% by weight, and more
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propyl ene glycol nonomethyl ether acetate, to obtain a
5 conpound. The 1H NVR spectrum of the solid Iight
absorbent produced according to Synthesis Exanple 10
is presented in Fig. 10. Exanple 1 Preparation of
organic anti-reflective layer 10 conposition A _

4 g of the light absorbent for organic anti-reflective
| ayer produced in the above Synthesis Exanple 1, 6 g
of an acrylic polyner, 2 g ofg

t et ramet hoxynet hyl gl ycol uri | and 0.2 of pyridinium

pﬁbﬂéﬂ%ﬁﬁﬁsphﬁpQQ;%" %ﬁh%& %'Vﬁgseﬁ ? %ge Hég%%gn

propyl erie gl ycol nonoret hyl® et her “ace

cdnli S0 1WA | Onﬂ%@§1ﬁkﬁﬁ%ﬁe%cﬁgrﬂgggrgtﬁﬁ 5 BE FLLUEL v ined
R

having a pore size of 0.2 pm prepare an organi

irantd sefrective layel, corpe '%9 6 ﬁéé‘gpg?e%erably 0.01
20Pr eparation of organic an |-re ectlve

tCAPEOSIt el oBt, and cbed &Br&hﬁréfgbgib@?S@rQ?m& for
organic anti-reflective | ayer produced in the above

weSyntthe $las cBX amp @ e whé 16 @Bm@ﬁs@ﬁi&hlc @Qéyﬁgiangegoﬁfthe

t et ramet hoxynet hyl gl ycoluril and 0.2 25 g of
copyeindisniiumtpet congoedulibanate mereoﬂ$§§@uW@& bn 98. 8
so%vent and other additional additives which are well known
and widely used.

When the processes for forming an organic anti-
reflective layer are briefly examined, an organic anti-
reflective layer composition containing the constituent
components as described above at the compositional ratios
given above is applied on a wafer, and then a thermal
process such as baking is carried out so that acid is
generated from the thermal acid generating agent. Then, in
the presence of the generated acid, a crosslinking reaction
involving the light absorbent represented by formula 1 orx
formula 2, the polymer and the crosslinking agent which is
used as an additive, is accelerated, and an organic anti-
reflective layer which is not soluble in organic solvents is
formed. Such orgaﬁic anti-reflective layer can prevent
diffused reflection from the layers underneath the
photoresist layer by absorbing far-ultraviolet rays which

have penetrated through the photoresist layer and reached

the organic anti-reflective layer.
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- 45 - of propylene glycol nononethyl ether acetate,
and then the solution was filtered through a nmenbrane
filter having a pore size of 0.2 pm to prepare an
organic anti-reflective |ayer conposition B. 5Exanple
3 Preparation of organic anti-reflective |ayer
conposition C 4 g of the |ight absorbent for
organic anti-reflective |ayer produced in the above
Synt hesis Exanple 3, 6 g of 10 acrylic polyner, 2 g
of tetranethoxymethyl gl ycoluril and 0.2 g of

i@, N di | ved in 987.8
0 o o B B T R A ChRy T & et SaZc%%enﬁtbé ot
UL fi . nenbrane .. .

o et A re a. DY LTSI 26 67 b7 SR o Bl bpar Ghagp L tiom

as0@arh¢ nant kpbek! echhnes 1as! aygr 60 .9§ét.§ﬁhn' anti-
0 01Yga | e ﬁ:ecr% |

Exanpl e 4 Pr epaf ati on c anti-=r ve

lrayet 1 veOmagsit bORARDs 4t 9oRf ohihechi ght ;absorbent for., cheq;
reorganﬁg ant?-refle%t?ve %O ?aye?#prodﬁcedy%ne?%e above -

cudyngheskesapyamphiecdmpbs Ot ObnatnhAGhYhI & POk YR » e dk Of ang

t et ramet hoxynet hyl gl ycoluril and 0.2 g of pyridinium
fopmtiabuenesullinRahe wenEs di §SOb¥@dahNo 88 B Gl -

propyl ene gl ycol nononethyl ether acetate, and then
refhective layer; applying a photoresist on top of the
organic anti-reflective layer, and exposing and developing
the photoresist to form a photoresist pattern; and etching
the organic anti-reflective layer using the photoresist
pattern as an etching mask, and then etching the layer to be
etched so as to pattern the layer to be etched.

In the process of laminating the organic anti-
reflective layer according to the present invention, the
baking process can be carried out preferably at a
temperature of 150°C to 250° for 0.5 to 5 minutes, and more
preferably for 1 minute te 5 minutes.

Furthermore, in the patterning method according to the
present invention, an additional baking process can be
carried out again before or after laminating an organic or
inorganic composition of anti-reflective layer or silicone
anti-reflective layer on top of a spin-on carbon hard mask,
and such baking process is preferably carried out at a
temperature of 70°C to 200°C.

According to another aspect of the present invention, a
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solution was filtered through a nenbrane filter having
a 25 pore size of 0.2 pm to prepare an organic
anti-reflective - 46 - layer conposition D. Exanple 5
Preparation of organic anti-reflective |ayer _
conposition E 54 g of the |ight absorbent for organic
anti-reflective |ayer produced in the above Synthesis
Exanple 5, 6 g of an acrylic polyner, 2 g of
tetramet hoxynet hyl gl ycol uril 4 ﬁnd 0.2 of pyridinium
p-tol uenesul fonate were dissolved in 987 8 g of

s QR OPYh 8Ne: G VGO 1 I RILAR %t etﬁueaﬁ)%q_%ng%%gﬁ@teitﬁggepf

the 10 solution was ‘filtered t'hrou

£ NaVb ks &0 P 0118y S 128 :Pf3 D dd@ Prepare an organic
an??-reflectlve Héyef‘céﬁggg}fion E. Exanple 6

Pr e aveaty e cof: Qh@@ﬂh@oﬂn%blﬁeﬁéeﬁ Lug; ﬁ@ﬁe%%?éfflcally by
conposition F 4 g of the Iight bsor b

way ganittheantd -reflrctdwe Heayer B&%%%%daha EQ@mEE’%g
Synt hesis Exanple 6, 6 g of an acrylic polyne

Hovetsrearve tox et tgliyeeintidn a@dn@tzigt@ﬁdaﬁrtg'Béuﬂlmlted
p-t ol uenesul fonate were di ssolved in 987.8

to these Synthesis Examples and Examples.

In the fellowing Synthesis Examples 1 to 10, light
absorbents for organic anti-reflective layer were
synthesizedt

Synthesis Example 1

50 g of bicycle[2,2,2]octene~2,3,5,6—tetracarboxylic
acid dianhydride, 43.57 g of benzenemethanol, 31.87 g of
pyridine and 4.92 g of dimethylaminopyridine were dissclved
in 260.73 g of 1,4-dioxane, and then the solution was
allowed to react at B80°C for 24 hours. After completion of
the reaction, formic acid was added dropwise to the reaction
solution to neutralize the solution. Ethyl acetate and
distilled water were added to this reaction product, and the
organic layer was separated. The separated organic layer
was subjected to solvent removal, and then was dissclved
again in dioxane. This solution was dropped in water, and a
precipitate thus generated was filtered, washed several
times with distilled water, and then dried, to obtain 45.62

g (yield = 46.6%) of a compound. The 'H~NMR spectrum of the
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20 of propyl ene glycol nononethyl ether acetate, and
then the solution was filtered through a nenbrane
filter having a pore size of 0.2 pm to prepare an
organic anti-reflective |ayer conposition F. Exanple 7
25Preparation of organic anti-reflective |ayer - 47
- conposition G 4 g of the light absorbent for
organic anti-reflective |ayer produced in the above
Synthesis Exanple 7, 6 g of ap acrylic polynmer, 2 g of
t et ramet hoxynet hyl gl ycoluril and 0.2 5 g of pyridinium

Qnat Cli I N 7 f .
S o an oy Cal BSNORCL L6t e tLBS A B1BRAC hebe

pﬁdgéﬁggdmmpmqg@51ﬁiItered t hrough a nenbrane filtgr
having a pore size of 0.2 xm to prepare an organic

ant synehbecki zRahBYar 2conposi tion G 10Exanpl e 8
Preparation of organic anti-reflective |ayer

COMpOSi i of M, 4" -oxydfpBtREibeahight: @bsorbent §air
organic anti-reflective |layer produced in the above

begymnrasitsabranplse 38, g6of of/ra@Bine, and 8.27 g of
dimethylaminopyridine were dissoclved in 450.21 g of 1,4-
dioxane, and then the solution was allowed to react at aeec
for 24 hours. After completion of the reaction, formic acid
was added dropwise to the reaction solution to neutralize
the solution. Ethyl acetate and distilled water were added
to this reaction product, and the organic laver waé
separated. The separated organic layer was subjected to
solvent removal, and then was dissolved in propylene glycol
monomethyl ether acetate, to obtain a compound. The 'H-NMR
spectrum of the solid light absorbent produced according to
Synthesis Example 2 is presented in Fig. 2.

Synthesis Example 3

50 g of 4,4'—(4,4'—isopropylidenediphenoxy)bis(phthalic
anhydride), 19.74 g of benzyl alcohol, 15.2 g of pyridine,
and 2.35 g of dimethylaminopyridine were dissolved in 174.56
g of 1,4-dioxane, and then the solution was allowed to react
at 80°C for 24 hours. After completion of the reaction,
formic acid was added dropwise to the reaction solution to

neutralize the solution., Ethyl acetate and distilled water

were added to this reaction product, and the organic layer
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15 acrylic polyner, 2 g of S
tetranmet hoxynet hyl gl ycoluril and 0.2 g of pyridinium
p-t ol uenesul fonate were di ssolved in 987.8 g of
propyl ene glycol nonomethyl ether acetate, and then
the solution was filtered through a nenbrane filter
having a pore size of 0.2 pm to prepare an organic
anti-reflective 20 | ayer conposition H Exanple 9

Preparation of organic anti-jgflective |ayer
conposition | 4 g of the Iight absorbent

g
i by Y - rodu in.t.he g
LR e SR, B IAGEL LT <o
s POV YT ¥ ero@a Pf é@@rﬁﬂﬁﬂr%B@”HﬂJBdﬁyé%F3¥§§gk€§ggp%'%l%col

of pyridinium p-toluenesul fonate were

m&BImS: gy Df e P OPYI @t Yool Jmnonethyl.elhelsy acetat ey g
and then the solution was filtered through a nenbrane

spedtrmm hawifige as Sl ROrel Gz & ior®ed tf Br i@ RERRLE 8 ng to
organic anti-reflective |ayer conposition |. Exanple
Syifthesis Mreparati ars ofreafegaricc iantiiyr.efil ective | ayer
conmposition J 104 g of the |ight absorbent for organic
ant iSyméhlesdtsi ¥gamnple 4
50 g of benzophenone~3,3‘,4,4‘—tetracarboxylic acid
dianhydride, 33.56 g of benzyl alcchol, 24.55 g c¢f pyridine,
and 3.79 g of dimethylaminopyridine were dissolved in 223.8
g of 1,4-dioxane, and then the solution was allowed to react
at 80°C for 24 hours. After completion of the reaction,
formic acid was added dropwise to the reaction solution to
neutralize the solution. Ethyl acetate and distilled water
were added to this reaction product, and the organic layer
was separated. The separated organic layer was subjected to
solvent removal, and then was dissolved in propylene glycol
monomethyl ether acetate, to obtain a compound. The H-NMR
spectrum of the solid light absorbent produced according to
Synthesis Example 4 is presented in Fig. 4.
Synthesis Example 5
25 g of 4,4"'-(hexafluorcisopropylidene)diphthalic
anhydride, 12.17 g of benzyl alcohol, 8.9 g of pyridine, and
1.38 g of dimethylaminopyridine were dissolved in 94.9 g of

1,4-dioxane, and then the solution was allowed to react at

80°C for 24 hours. After completion of the reaction, formic
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| ayer produced in the above Synthesis Exanpl el0, 6 g
of an acrylic polyner, 2 g of
t et ramet hoxynet hyl gl ycoluril and 0.2 g of pyridinium
p-t ol uenesul fonate were di ssolved in 987.8 g of
propyl ene gl ycol nononethyl ether acetate, and then
the 15 solution was filtered through a nenbrane filter
having a pore size of 0.2 pm to prepare an organic
anti-reflective layer conmposjtion J. Results for
measur enent of properties of organic anti-

a I [ r [ 0 I St
T s IR B g Ot S0 28=RLaBRRLRAERIR, o

neQftdaniiG caR e %%ﬁb%%bhve kayen SQEEQ%'thHSd§%£9}fed water

prepared in Exanple 1 to 10" was a on a si

weraf efdcy: $Ri R1hGeaking:t iaRd &B@n the gated ua
baked on a hot plafé a# 238 C ﬁ?nute to %%ﬁ%?gﬁayer

vuﬂigﬁ@h@a%@dantThée%bpﬁka§d|@Ygénlghﬁa%@k0%9§s§u5§eé*?h to
| ayer was - 49 - neasured the wafer coated Wt

sctlvenar ganiovaant enceftheat bwve bayeb1vwas FAMBESSM &8 diyeol
mnute in ethyl |lactate and propyl ene gl ycol
nomonerblyiy kteehercevhiteh avecsohyvanhscugedufi®r thee H-NMR
phot oresi st. Subsequently, the coated wafer 5 was
Spﬁﬁké@moﬂfath@tSpﬂadelaghiogﬁsbobeﬂtnﬁﬁdﬁ&cé@ according to
letely renove the solvents, and then the thickness
SyﬁﬁhﬁﬁésoﬁgampéEaﬁtﬁSrptBeente@ tayBigwas. neasur ed
again. It was confirned that the anti-reflective |ayer
wasSYRhe bt EXamrle ol vents. 2) Measurenent of

optégal ro ertles o , , , ,
f 4,4"-(4,4"-isopropylidenediphenoxy)bis (phthalic

anhydride), 5.31 ¢ of benzenedimethanol, 3.04 g of pyridine,
and 0.74 g of dimethylaminopyridine were dissolved in 57. 64
g of 1,4-dioxane, and then the sclution was allowed to react
at 80°C for 24 hours. After completion of the reaction,
formic acid was added dropwise to the reaction solution to
neutralize the solution. Ethyl acetate and distilled water
were added to this reaction product, and the organic layer
was separated. The separated organic layer was subjected to
solvent removal, and then was dissolved in propylene glycol
monomethyl ether acetate, to obtain a compound. The H-NMR
spectrum of the solid light absorbent produced according to
Synthesis Example 6 is presented in Fig. 6.

Synthesis Example 7

50 g of 4,4'-{4,4"-isopropylidenediphenoxy)bis (phthalic

anhydride), 27.28 g of 4-{hydroxymethyl)benzoic acid, 15.2 g
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10Each of the organic anti-reflective |ayer
conpositions Ato J prepared in Exanple 1 to 10 was
applied on a silicon wafer by spin coating, and then
the coated wafer was baked on a hot plate at 230C for
1 mnute to forman organic anti-reflective |ayer. The
refractive index (n) at 193 nm 15 and the extinction
coefficient (k) of the anti-reflective |ayer were
measured using a spectroscopic ellipsonmeter (J.A
Wol Il am Co., Inc.). The neasurenent results are

N O R A P L R Lk L
dimsenetdd ndf il Gy of 1, 4-dioxane, and then the solution
was allowed to react at 80°C for 24 hours. After completion
of the reaction, formic acid was added dropwise to the
reaction solution to neutralize the solution. Ethyl acetate
and distilled water were added to this reaction product, and
the organic layer was separated. The separated organic
layer was subjected to solvent removal, and then was
dissolved in propylene glycol monomethyl ether acetate, to
obtain a compound. The H-NMR spectrum of the solid light
absorbent produced according to Synthesis Example 7 is
presented in Fig. 7.

Synthesis Example 8

50 g of 4,4'~(4,4"-isopropylidenediphenoxy)bis (phthalic
anhydride}, 31.39 g of methyl 4-{(hydroxymethyl)benzoate,
15.2 g of pyridine, and 2.35 g of dimethylaminopyridine were
dissolved in 174.56 g of 1,4-dioxane, and then the solution
was allowed to react at 80°C for 24 hours. After completion
of the reaction, formic acid was added dropwise to the
reaction solution to neutralize the scolution. Ethyl acetate
and distilled water were added to this reaction product, and
the organic layer was separated. The separated organic
layer was subjected to solvent removal, and then was
dissolved in propylene glycol monomethyl ether acetate, to

obtain a compound. The *H~NMR spectrum of the scolid 1ight
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Refl ectance (% Exanple 1 1.62 0.28 33 <0.1 Exanple 2
1.76 0.28 24 <0.1 Exanple 3 1.75 0.29

- 43 -

absorbent produced according to Synthesis Example 8§ is
presented in Fig. 8.

Synthesis Example 9

50 g of 4,4'w(4,4‘—isopropylidenediphenoxy)bis(phthalic
anhydride), 23.47 g of 4-methylbenzyl alcohol, 15.2 g of
pyridine, and 2.35% g of dimethylaminopyridine were dissolved
in 174.56 g of 1,4~dioxane, and then the solution was
allowed to react at 80°C Ffor 24 hours. After completion of
the reaction, formic acid was added dropwise to the reaction
solution to neutralize the solution. Ethyl acetate and
distilled water were added to this reaction product, and the
organic layer was separated. The separated organic layer
was subjected to solvent removal, and then was dissolved in
propylene glycel monomethyl ether acetate, to obtain a
compound. The 'H-~NMR spectrum of the solid light absorbent
produced according to Synthesis Example 9 is presented in
Fig. 9.

Synthesis Example 10

50 g of 4,4'h(é,4‘wiSOpropylidenediphenoxy)bis(phthalic
anhydride), 23.85 g of 4-hydroxybenzyl alcchol, 15.2 g of
pyridine, and 2.35 g of dimethylaminopyridine were dissolved
in 174.56 g of 1,4~dioxane, and then the solution was
allowed to react at 80°C for 24 hours. After completion of
the reaction, formic acid was added dropwise to the reaction

solution to neutralize the solution. Ethyl acetate and
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24 <0.1 Exanple 4 1.79 0.33 22 <0.1 Exanple 5 1.69
0.37 27 <0.2 Exanple 6 1.67

- 44 -
distilled water were added to this reaction product, and the
organic layer was separated. The separated organic layer
was subjected te solvent removal, and then was dissolved in
propyiene glycol monomethyl ether acetate, to obtain a
compound. The *H-NMR spectrum of the solid light absorbent
produced according to Synthesis Example 10 is presented in
Fig. 10.

Example 1

Preparation of organic anti-reflective layer

composition A

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 1, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylglyceluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 g
of propylene glycol monomethyl ether acetate, and then the
solution was filtered through a membrane filter having a
pore size of 0.2 um, to prepare an organic anti-reflective
layer compesition A.

Exampie 2

Preparation of organic anti~reflective layer

composition B

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 2, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylglycoluril and .2

g of pyridinium p-toluenesulfonate were dissolved in 987.8 g
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0.28 30 <0.1 Exanple 7 1.65 0.29 31 <0.1 Exanple 8
1.68 0.29 29 <0.1 Exanple 9

- 45 -
of propylene glycol monomethyl ether aceltate, and then the
solution was filtered through a membrane filter having a
pore size of 0.2 pm, to prepare an organic anti-reflective
layer composition B,

Example 3

Preparation of organic anti-reflective layer

composition C

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 3, 6 g of an
acrylic polymer, 2 g of Tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 g
of propylene glycol monomethyl ether acetate, and then *the
soclution was filtered throqgh a membrane filter having a
pore size of 0.2 um, to prepare an organic anti-reflective
layer composition C.

Example 4

Preparation of organic anti-reflective layer

composition D

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 4, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g of pyridinium p~toluenesulfonate were dissolved in 987.8 g
of propylene glycol monomethyl ether acetate, and then the
solution was filtered through a membrane filter having a

pore size of 0.2 um, to prepare an organic anti-reflective



10

15

20

25

1.67 0.25 30 <0.1 Exanple 10 1.66 0.25 31 <0.1 3)
Sinmulation of first mcrothin film An organic
anti-reflective layer was forned using each of the
organic anti-reflective |ayer conpositions Ato J
prepared in Exanple 1 to 10, and then the refractive
i ndex 5(n) at 193 nm and the extinction coefficient
(k) of the

_46_
layer composition D.
Example 5

Preparation of organic anti-reflective layer

compesition B

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 5, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 g
of propylene glycol menomethyl ether acetate, and then the
sclution was filtered through a membrane filter having a
pore size of 0.2 um, to prepare an organic anti-reflective
layer composition E.

Example 6

Preparation of organic anti-reflective laver

composition F

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 6, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 g
of propylene glycol monomethyl ether acetate, and then the
solution was filtered through a membrane filter having a
pore size of 0.2 pm, to prepare an organic anti-reflective
layer composition F,

Example 7

Preparation of organic anti-reflective layer
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anti-reflective | ayer were neasured using a
spectroscopic ellipsoneter. Subsequently, the
t hi ckness of the first mcrothin film and the

reflectance in the case of using the thickness of the

first mcrothin filmwere cal culated by 10 perf
a sinmulation using the values of the refractive
(n) and extinction coefficient (k) obtained fro
measur enent. The sinul ation s related to the
refl ectance obtainable in the case where 40 nm

Cgﬁédéyylchxpltrlde was deposited on the silicon
used in the 15 sinulation was KLA
FI NLE thv»cﬁbomlgﬁ%ggbrsagﬂfs rgégéﬁfc G PrE
in Table 1. Formation o
lagetd prefheetd ve hﬁﬁef LB S r
a%?bhng the organic gntpgrgpﬁgg%géé FxQﬁéig ﬂb

achylla ol pprepared i g EKaHEk%a%elHo%?mﬁgﬁy?ﬁpgéflC

coating on a silicon wafer deposited wit

orm ng
i ndex
mt he

of
waf er.
Tencor

iel 1ve

5&£ an

osi ti ons

Y1 SPLR o, 2

on

g oXypiyttiddeivang-tbenchbenc@ahede"Wak et Massbaked o0 &7 g g

hot plate at 230C 5 for 1 mnute, to forman or
ofaptppyééhecg&yeoﬁamehomSHb§eq36Hékyac@ﬂaf@F and
phot oresi st was applied on top of the organic

gani c
then the

sodntiionefhectiiveekayethrandht henetwbeasoat £k vafiefv vas o
baked at 100C for 60 seconds. Then, the photoresi st

powas séxpos€dOudi my, atscanaesrequt peegn i @nchi:han tihet ive
waf er was 10 baked again at 115C for 60 seconds. The

laggposedraat 6 onas -
Example 8

Preparation of organic anti-reflective layer

composition H

4 g of the light absorbent for organic anti-reflective

layer produced in the above Synthesis Example 8,
acrylic polymer, 2 g of tetramethoxymethylglycolu
g of pyridinium p-toluenesulfonate were dissolved

of propylene glycol monomethyl ether acetate, and

6 g of an
ril and 0.2
in 987.8 g

then the

solution was filtered through a membrane filter having a

pere size of 0.2 um, to prepare an organic anti-reflective

layer composition H.
Example 89

Preparation of organic anti-reflective lavyer

composition I

4 g of the light absorbent for organic anti-reflective

layer produced in the above Synthesis Example 9,

6 g of an
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devel oped using a devel oper solution containing 2.38%
by weight of TMAH, to obtain a final photoresi st
pattern. The pattern was of L/S type with a size of 80
nm and the results are presented in Table 2. 15[ Table
2] Energy margin (% Focus depth margin (Pm) Shape of
pattern Exanple 1 22 0.4 Perpendi cul ar Exanple 2 20
0.5 Perpendi cul ar

_48._

acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g ;f pyridinium p-toluenesulfonate were dissolved in 987.8 g
of propylene glycol monomethyl ether acetate, and then the
solution was filtered through a membrane filter having a
pore size of 0.2 pum, to prepare an organic anti-reflective
layer composition I.

Examplello

Preparation of organic anti-reflective layer

composition J

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Examplel0, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 887.8 g
of propylene glycol monomethyl ether acetate, and then the
scolution was filtered through a membrane filter having a
pore size of 0.2 pm, to prepare an crganic anti-reflective
layer composition J.

Results for measurement of properties of organic anti-
reflactivé layers and formation of photoresist pattexrns

1) Stripping test

Each of the organic anti-reflective layer compositions
A toc J prepared in Example 1 to 10 was appiied on a silicon
wafer by spin coating, and then the coated wafer was baked

on a hot plate at 230°C for 1 minute to form an organic

anti-reflective layer. The thickness of the layer was
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Exanpl e 3 23 0.5 Perpendi cul ar Exanple 4 26 0.3
Per pendi cul ar Exanple 5 31 0.5 Perpendicul ar Exanple 6

28

- 49 -
measured, and the wafer coated with the organic anti-
reflective layer was immersed for 1 minute in ethyl lactate
and propylene glycol monomethyl ether, which are solvents
used for the photoresist. Subsequently, the coated wafer
was baked on a hot plate at 100°C for 1 minute to cempletely
remove the solvents, and then the thickness of the organic
anti~reflective layer was measured again. It was confirmed
that the anti~reflective layer was insoluble in the solvents.

2) Measurement of optical properties

Bach of the organic anti-reflective layer compositions
A to J prepared in Example 1 to 10 was applied on a silicon
wafer by spin coating, and then the coated wafer was baked
on a hot plate at 230°C for 1 minute to form an crganic
anti-reflective layer. The refractive index (n) at 193 nm
and the extinction coefficient (k) of the anti-reflective
layer were measured using a spectroscopic ellipsometer (J.A.
Woollam Co., Inc.). The measurement results are presented
in Table 1.

[Table 1]
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0.4 Perpendi cul ar Exanple 7 27 0.4 Perpendi cul ar
Exanple 8 26 0.5 Perpendi cul ar Exanple 9 28 0.4
Per pendi cul ar

- 50 -
Refractive | Extinction Thickness of first ! Reflectance
index (n) coefficient |microthin film {%)
(%) {nm)
Example 1 1.62 0.28 33 <0.1
Example 2 1.76 .28 24 <G.1
Example 3 1.75 G.2¢% 24 <0.1
Example 4 1.79 0.33 22 <0.1
Example 5 1.69 0.37 27 <0.2
Example 6 1,67 0.28 30 <0.1
Example 7 1.65 0.2% 31 <0.1
Example 8 1.68 0.29 29 <0.1
Example 9 1.67 0.25 30 <0.1
Example 10 1.66 0.25 31 <0.1

3) Simulation of first microthin film

An organic anti-reflective lavyer was formed using each
of the organic anti-reflective layer compositions A to J
prepared in Example 1 to 10, and then the refractive index
(n) at 193 nm and the extinction coefficient (k) of the
anti-reflective layer were measured using a spectroscopic
ellipsometer. Subsequently, the thickness of the first
microthin £ilm, and the reflectance in the case of using the
thickness of the first microthin film were calculated by
performing a simulation using the values of the refractive
index (n)} and extinction coefficient (k) ohtained from the
measurement. The simulation was related to the reflectance
obtainable in the case where 40 nm of silicon oxynitride was
deposited on the silicon wafer. The software used in the
simulation was KLA Tencor FINDLE Division PROLITH, and the
results are presented in Table 1.

4) Formaticn of organic anti-reflective layer and

photoresist pattern
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Exanpl e 10 31 0.3 Perpendicular - 52 - WHAT IS
CLAIMED I'S: 1. A light absorbent for form ng an

organic anti - reflective |ayer, represented by
the following fornula 1: 5[Fornula 1] O 00 wherein A
represents a substituted or unsubstituted, |inear or

branched, saturated tetraval ent hydrocarbon group
having 1 to 20 carbon atons, a substituted or
unsubstituted, |inear 10 ijgyanched, sat ur at ed
hydr ocar bon group having 1 to 20 carbon atons and

insBeri Pt S oy STar & O 6L RbvIRE T 03y Al tions
s L AT L e s T
coating on a silicon wafer deposited with silicon oxynitride,
and then the coated wafer was baked on a hot plate at 230°C
for 1 minute, to form an organic anti-reflective layer.
Subseguently, an ArF photoresist was applied on top of the
organic anti-reflective layer, and then the coated wafer was
bhaked atl100°C for 60 seconds. Then, the photoresist was
exposed using a scanner eguipment, and then the wafer was
baked again at 115°C for 60 seconds. The exposed wafer was
developed using a developer solution containing 2.38% by
weight of TMAH, to obtain a final photoresist pattern. The

pattern was of L/S type with a size of 80 nm, and the

results are presented in Table 2.

[Table 2]
Energy margin ;| Focus depth margin Shape of pattern
{%) {pm}
Example 1 22 0.4 Perpendicular
Example 2 20 0.5 Perpendicular
Example 3 23 0.5 Perpendicular
Example 4 26 0.3 Perpendicular
Example 5 31 0.5 Perpendicular
Example 6 28 0.4 Perpendicular
Example 7 27 0.4 Perpendicular
Example 8 26 0.5 Perpendicular
Example 9 28 0.4 Perpendicular
Example 10 31 0.3 Perpendicular
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15 unsubstituted alicyclic group having 4 to 20 carbon
atons, a substituted or unsubstituted heteroalicyclic
group having 3 to 20 carbon atons, a substituted or
unsubstituted diaryl ether having 3 to 20 carbon
atons, a substituted or unsubstituted diaryl sulfide
having 3 to 20 carbon atons, a 20 substituted or
unsubstituted diaryl sulfoxide having 3 to 20 carbon
atons, a substituted or unsupstituted diaryl ketone -
53 - having 3 to 20 carbon atoms, or a substituted or
wHas yksthuted dicaryl bi sphenol A having 3 to 20 carbon
atons; and R1L and R2 each i ndependently represent a
hydrogen atom a hal ogen atom a substituted or
unsubstituted al kyl 5 group having 1 to 10 carbon
at oms, A SuPstiAMEEEOht URSHDES iUt Qar@fa’éqgag{i‘%ypanti—
having 6 to 14 carbon atons, a substituted or
redisubstict abedracetpkegbaupd 8y BnSUPSLILWLSY Bbrmuia 1:
unsubstituted hydroxyl group. 102. A Iight absorbent
for [Formihg Aan organic anti- reflective |ayer,
represented by the following forrmula 2: [Fornula 2] O
HOOH 00 wherein A représents a substituted or
unsubstituted,)i |inear or branched, saturated

t \Y, t hav 1 tp 20 car bon
Iato a sébstit ' . linear
=
RS HO 2,

O 0

wherein A represents a substituted or unsubstituted, linear
or branched, saturated tetravalent hydrocarbon group having
1 to 20 carbon atoms, a substituted or unsubstituted, linear
or branched, saturated hydrocarbon group having 1 to 20
carbon atoms and containing one or more heterocatoms, a
substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted hetercaromatic
group having 3 to 20 carbon atoms, a substituted or
unsubstituted}alicyclic group having 4 to 20 carbon atoms, a
substituted or unsubstituted hetercalicyclic group having 3
te 20 carbon atoms, a substituted or unsubstituted diaryl
ether having 3 to 20 carbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 to 20 carbon atoms, a
substituted or unsubstituted diaryl sulfoxide having 3 to 20

carbon atoms, a substituted or unsubstituted diaryl ketone
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or branched, saturated hydrocarbon group having 1 to

20 carbon atons and contai ning one or nore

het eroat ons, a substituted or unsubstituted aromatic

group having 4 to 20 20 carbon atons, a substituted or

unsubstituted heteroaromatic group having 3 to 20

carbon atons, a substituted or - 54 - unsubstituted

alicyclic group having 4 to 20 carbon atoms, a

substituted or unsubstituted-heteroalicyclic group

having 3 to 20 carbon atons, a substituted or
habn! tictut [ I r vi.n 20 _car bon

atgﬁgé gkgﬁﬁgf%?%%%dagkg ’uﬁgu%s?Pgﬁ%gaugF§r§F sul fide
unR@Wshd t3tle@ 20 b ;  tyt

unsubsti t ut ed Siaﬂyﬁﬂﬁgﬁgg§ﬁd§ ﬁggﬁﬁg g ?g gg %%%%%%
atahens an@ RUbshit ut e HREMRSLLYE LAyl keto

havi ng 3 tg 20 ca%bon at ons, %Eeg%gggggF?S¥gg%o% ﬂ?drogen
atonsubshilivyed dicary! abkspbenoht&yhayi Hﬁséb%@i\?@t&@ré)ﬂ&l

10 atons; R3 represents a hydrogen atom a hal ogen
gratomhaaiagbat ikbutiedcarbunsebshi | ui egdub Kyt OLQUP,

having 1 to 10 carbon atons, a substituted or
ungnbebstitatiedralybrgupupahingng 6ot D4 1da £859 05 GO,

a substituted or unsubstituted acetal group, or a
subgbsttatedronnanbabstit et egcdyslr oxyduds @ capsuBNG thted

is an integer from2 to 500. 3. The |ight
OraBBsrbeRt tRbEAf brydragyanooegani ¢ anti-reflective | ayer

according to claim1 or 2, wherein the |ight absorbent

represented by the fornmula 1 or fornmula 2 is .20 a

coggoun%Jproduced by a reaction in the presence of a

base. & 1ighiy abgprhiguntfcabdeorpemg Bor cfagemiing aat -
reg%%agic aﬂti-reflective | ayer according to claim 3,

Fet het h2Y Dhse FRESE Eonpdunt Je dalewimsm faregro@p

Confﬂ&%ﬂggécg]

| "
/ AVAVNAV AW W oWl
1 n

wherein A represents a substituted or unsubstituted, linear
or branched, saturated tetravalent hydrocarbon group having
1 to 20 carbon atoms, a substituted or unsubstituted, linear
or branched, saturated hydrocarbon group having 1 to 20
carbon atoms and containing cone or more heteroatoms, a
substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted heterocaromatic

group having 3 to 20 carbon atoms, a substituted or
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25 di net hyl am nopyri di ne, pyridine, 1,4- - 55 -

di azabi cycl of 2, 2, 2] oct ane, . .

1, 5-di azabi cycl o[ 4, 3, 0] nonane, triethylam ne,
2,6-di-tert-butyl pyridine, diisopropylethylan ne,

di azabi cycl oundecene, tetranethylethyl enedi am ne and
t et rabut yl anmoni um brom de. 5 5. An organic
anti-reflective layer conposition conprising a |ight
absor bent represented by Lh% followng formula 1 or

formula 2, a polyner, a thernal acid generating agent,
un%u%%@%%%%%@tE%%%g?ggg?agogpsgg¥§ﬂg:419LF85nyér g’ é%oéé, a

substituted or unsubstituted heteroalicyclic group having 3
to 20 carbon atoms, a substituted or unsubstituted diaryl
ether having 3 to 20 carbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 to 20 carbon atoms, a
substituted or unsubstituted diaryl sulfoxide having 3 to 20
carbon atoms, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atoms, or a substituted or
unsubstituted diaryl bisphenol A having 3 to 20 carbon
atoms; Rj represents a hydrogen atom, a halogen atom, a
substituted or unsubstituted alkyl group having 1 to 10
carbon atoms, a substituted or unsubstituted aryl group
having 6 to 14 carbon atoms, a substituted or unsubstituted
acetal group, or a substituted or unsubstituted hydroxyl

group; and n is an integer from 2 to 500.

3. The light abscrbent for forming an organic anti-
reflective layer according to claim 1 or 2, wherein the
light absorbent represented by the formula 1 or formula 2 is

a compound produced by a reaction in the presence of a base.

4. The light absorbent for forming an organic anti-
reflective layer according to claim 3, wherein the base is a
compound selected from the group consisting of

dimethylaminopyridine, pyridine, 1,4-
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i5

0 HOOH 00 wherein A represents a substituted or

unsubstituted, |inear 15 or branched, saturated
tetraval ent hydrocarbon group having 1 to 20 carbon
atons, a substituted or unsubstituted, |inear or

branched, saturated hydrocarbon group haying 1 to 20
- 56 - carbon atons and containing one or nore
heteroatons, a substituted or unsubstituted aromatic
group having 4 to 20 carbon @atons, a substituted or
unsubstituted heteroaromatic group having 3 to 20
Q16aERARRLQITS, L3 gubstitut edgor bstLiyted
alﬁbycﬁ?bgg?oup aaviﬁggﬂ ?652§lgggggﬁygéghgz?ap]nonane,
trsulstitatied on wngubsti-tuged,h cyclic group
havig; 3 to 20 carbon atons,yasggggg%%Uted or

diussubsiiviuted 1dinany] gt hekrhavi car bon
ato%s,bg subgtituted or unsub¥§??3§g%8%%§?yl sul fide

tehaeineghy ko h0caaubon: AL 08By Ao lPasWPs] bttt SR b romide.
unsubstituted diaryl sul foxide having 3 to 20 carbon
atons, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atons, or a substituted or
unsbibstin utegai aryit bispiiena i A Namidig @ s3@ 16ar bon
atons; R1, R2 and R3 each independently represent a

conpdiegen a5lagbm abshabegen:apomen: siilisy ithe ethOlowing
unsubstituted al kyl group having 1 to 10 carbon atons,

foamgpsti put édronlandubstpelredr aryl tignoun havidgéhditing

14 carbon atons, a substituted or unsubstituted acetal
aggrbupd BFCASsUBSING Lkeshbravhsubstivanted hydr oxyl

groHﬂﬁﬁﬂggrafs an integer from2 20to 500

n

wherein A represents a substituted or unsubstituted, linear

or branched, saturated tetravalent hydrocarbon group having

1 to 20 carbon atoms, a substituted or unsubstituted, linear

or branched, saturated hydrocarbon group having 1 to 20
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6. The organic anti-reflective |ayer conposition
according to claimb5, wherein the conposition
conprises 0.1 to 5% by wei ght of the Iight
absorbent, 0.1 to 5% by weight 25 of the polyner, 0.01
to 1% by weight of the thermal acid - 57 - generating
agent, and 0.05 to 5% by weight of the cros slinking
agent. 7. The organic anti-reflective |ayer _
conposition 5 according tQ ¢J@im5 or 6, wherein the
pol ymer is a resin having crosslinking sites at the

calr@m %%b%sognbh@oﬂﬁbﬂnggg'Bn8r0§|ggrgh§e ei%ag%%%Td?ng

organi c anti-reflective ayer conposItio

I 500r h n [
e e 8%%;*3’8%%26‘50 rEhases B0Y BIeNe F &5 20

caaporhBydhkfea0EuBs A XLUES bLhengofins i G eée§@@§55%§§ﬁ%tlc

has two or nore crosslinkable functional groups

grbhe anganigc3anbi 20eEheBbhVerbAYEr 2 CONPOSI 1100y or
according to claim5 or 6, mhereln the thermal acid

ungehetatingdagentyt it ofuenpsuh{ ong 4 ach dzo %%m%toms, a
salt of toluenesul fonci acid, a pyridine salt of
sub@kuénesdlbonunsabsﬂ;tatk&lEatéﬁwapléyﬁlhciﬁkduﬁlH%v1ng 3
salt of alkylsulfonic 20 acid, or a pyridine salt of
toakRyteubdonitcensi da substltuted or unsubstituted diaryl
ether having 3 to 20 carbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 to 20 carbon atoms, a
substituted or unsubstituted diaryl sulfoxide having 3 to 20
carbon atoms, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atoms, or a substituted or
unsubstituted diaryli bisphenol A having 3 to 20 carbon
atoms; R;, Ry and Rs each independently represent a hydrogen
atom, a halogen atom, a substituted or unsubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or
unsubstituted aryl group having 6 to 14 carbon atoms, a
substituted or unsubstituted acetal group, or a substituted

Oor unsubstituted hydroxyl group; and n is an integer from 2

to 500.

6. The organic anti-reflective layer composition
according tc claim %, wherein the composition comprises 0.1
to 5% by weight of the light absorbent, 0.1 to 5% by weight

of the polymer, 0.01 to 1% by weight of the thermal acid
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10. The organic anti-reflective layer conposition
according to claim5 or 6, wherein the solvent is one

or nore sel ected fromthe group consisting of
propyl ene gl ycol 25 nononet hyl ether (PGQVE), propylene
gl ycol nononethyl ether - 58 - acetate (PGQGVEA),

cycl ohexanone, ethyl lactate, propylene glyco

n- propyl ether, dinethylformm de (DWVF), y-

but yr ol act one, et hoxyet hanol:; met hoxyet hanol, net hyl
3- net hoxypropi onate (MW) and et hyl

geHeRlhaxPLRi-onake o BEBL. 3 53 by lde s fnietpod, for

patterni'ng ‘a sem conductor “devi Cé, _ _ _
creRMLnHiRG agent. applying the organic anti-reflective
| ayer conposition according to claim5 or 6 on top of
a layer to be etched; 10curing the applied conposition
through a baking process, and form ng crosslinking
bonds t ohéosmyan: o gani Crantdcvefd ectjae dayisition
appl yi ng a photoresist on top of the organic _
acantridinef kectiluenl ayer, candnrexposi fige apsh gevel opi Ng-dhe,
15 photoresist to forma photoresist pattern; and
having crosslinking sites at the terminals of the main chain

or side chains.

8. The organic anti-reflective layer composgition
according to claim 5 or 6, wherein the crossiinking agent is
an aminoplastic compound, a polyfunctional epoxy resin, an
anhydride or a mixture thereof, which respectively has two

or more crossliinkable functional groups.

9. The organic anti-reflective layer composition
according to claim 5 or 6, wherein the thermal acid
generating agent is toluenesulfonic acid, an amine salt of
toluenesulfenci acid, a pyridine salt of toluenesulfonic
acid, alkylsulfonic acid, an amine salt of alkylsulfonic

acid, or a pyridine salt of alkylsulfonic acid.

10.  The organic anti-reflective layer composition
according to ciaim 5 or 6, wherein the solvent is one or
more selected from the group consisting of propylene glycol

menomethyl ether (PGME), propylene glycol monomethyl ether
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etching the organic anti-reflective |layer using the
phot oresi st pattern as an etching mask, and then
etching the layer to be etched so as to pattern the

| ayer to be etched. 2012. The method for patterning a
sem conductor device according to claim1l, wherein
the baking process during the curing is carried out at
a tenperature of 150C to 250C for 0.5 mnutes or 5
mnutes. - 59- according toglaimll or 12, further
conprising a second baking process before or after

acRXRes N@ecining 4he hekang.a egﬂg9fﬁéhéét8at$§%§%}%ﬁg

14. A method for “manufacturing eni con ucto eV ce
sue0rke ot et BRHLDL 00, A0R0N DRk clay m 11
""FCR PREPARAT] CN THERECE ABSTRACT The Rrosaht! | AWentT on
nertébatesopdoaanevebp) ghhdabsnybept et RExFOF L ML A (EEP) .

organic anti-reflective |ayer,

11. A method for patterning a semiconductor device,
the method comprising:
applying the organic anti-reflective layer composition
according to claim 5 or 6 on top of a layer to be etched;
curing the applied composition through a baking process,
and forming crosslinking bonds to form an organic anti-
reflective layer;
applying a photoresist on top of the organic anti-
reflective layer, and exposing and developing the
photoresist to form a photoresist pattern; and
etching the organic anti-reflective layer using the
photoresist pattern as an etching mask, and then etching the

layer to be etched so as to pattern the layer to be etched.

12. The method for patterning a semiconductor device
according to claim 11, wherein the baking process during the

curing is carried out at a temperature of 150°C to 250°C for

0.5 minutes or 5 minutes.

13. The method for patterning a semiconductor device



5 which is a ring-opened phthalic anhydride conpound,
an organic anti-reflective |ayer conposition, a
nmet hod for patterning a sem conductor device using the
organic anti-reflective |ayer conposition, and a
sem conduct or devi ce producegoby the nethod for
patterning. 10An anti-reflective protective |ayer
formed using the conpounds of the present invention
exhi bits excel |l ent adhesi veness and storage stability,
as well as excellent resolution in both CH patterns
accomghichd /t$ paltaier nisl. chhel Zgntfivr trefd ectipud Fimet ectsisvend
b k.Iayer al so has an exc%%Jent rocess 15 wi ndow, so that
akLng HTES gt Pr 6thi%ds P DltHiiReg the forming a
photdddEsheqgidme: of the type of the substrate. FIG 1

14. A method for manufacturing a semiconductor device

using the method for patterning according to claim 11.
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ORGANIC ANTI-REFLECTIVE LAYER COMPOSITION CONTAINING RING-

CPENED PHTHALIC ANKEYDRIDE AND METHOD FOR PREPARATION THEREOF

ABSTRACT

The present invention relates to a novel light
absorbent for forming an organic anti-reflective layer,
which is a ring-opened phthalic anhydride compound, an
organic anti-reflective layer composition, a method for
patterning a semiconductor device using the organic anti-
reflective layer composition, and a semiconductor device
produced by the method for patterning.

An anti-reflective protective 1éyer formed using the
compounds of the present invention exhibits excellent
adhesiveness and storage stability, as well as excellent
resolution in both C/H patterns and L/S patterns. The anti-
reflective protective layer also has an excellent process
window, so that excellent pattern prefiles can be obtained

irrespective of the type of the substrate.

FIG, 1



