- 1 ORGAN C ANTI - REFLECTI VE LAYER COWVPCSI TI ON CONTAI NI NG RI NG OPENED
PHTHALI C ANHYDRI DE AND METHOD FOR PREPARATI ON THEREOF BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present invention relates to a
novel |ight absorbent for formng an organic anti-reflective |layer, which
is a ring-opened phthalic anhydride conpound, an organic anti-reflective

| ayer conposition, a nethod for 10 patterning a sem conductor device using
the organic anti- reflective |layer conposition, and a sem conductor device
produced by the nmethod for patterning.; Nbre particularly, the present
invention relates to a novel |ight absorbent capable of being used in

pr oduci ng o@@A@JFI@:am@I%‘E'FL%@TWE' eal¥e chRyek I‘f’@bﬁhcbﬁ?ﬂiﬁ@'b Rehclhe

formation of wultrafine sem conductor patterns using an exci ner | aser;

an or ganiopran prebhesti venvayebrCANPORErHOR FORt akRbREATREN thBREOF
absorbent, which prevents reflection fromunderneath filmlayers in

I|thograph|c processes, prevents a stationary 20 wave, and exhibits a high
dry etching rate; a nethod for patterning a sem conductor device using the
organic anti- reflective dRyEIR@IPAST tTHR; INVENTEL@ENM conduct or devi ce
produced by the nethod for patterning. 2. Description of the Related Art 25
Along wi th thesciécehttheéghhvetegsati on of sem conductor - 2
The present invention relates to a novel light
absorbent for forming an organic anti-reflective layer,
which 1s a ring-opened phthalic anhydride compound, an
organic anti-reflective layer composition, a method for‘
10 patterning a semiconductor device using the organic anti-
reflective layer composition, and a semiconductor device
produced by the method for patterning. More particularly,
the present invention relates to a novel light absorbent
capable of being used in producing an organic anti-
15  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 underneatﬁ
film layers in lithographic processes, prevents a stationary
20  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 methéd for patterning.

2. Description of the Related Art

25 Along with the recent high integration of semiconductor



devices, there is a demand for ultrafine patterns with a I|ine wi dth of
0.10 mcroneters or less in the production of wultra LSI and the |ike, and
a demand al so exists for [|ithographic processes using light of |ower
wavel engths in 5 the region of conventionally used g-ray or i-ray as the
exposure wavel ength. Accordingly, mcrolithographic processes using KrF
excimer |asers and ArF exciner |asers are currently used for the process
for producing sem conductor devices. 10 Because the size of patterns of
sem conductor devices is ever decreaspng, only when the reflectance is
maintained to be at least less than 1% while the exposure process is

carri ed gty c8sUnthid B3t LeRBnsAn Beroht alnedyo apd: a0 appropriate process

wi ndow can be obtained, so as to attain 15 a desired yield. Therefore,

technol ogias Qfapheventing retkesttensf som cyndesnegt hofihim -t aygrse and
elimnating a stationary wave, by disposing an organic anti-reflective

| ayer contatri ngr enganhe mekegcukgs whhehaane:capablesof apsorbing light,
20 beneath a photoresist |ayer, to thereby control the reflectance so as

to reducéithegrephect ppeeeakethesmagi Mught baveohec ongve IPestaat in SUMVARY
OF THE I NVENTION 25 In order to overcone such probl ens as descri bed above,
- 3 3t Lbeamegbpecbfotcohhenpieseblyi avedtonayooprovige as novel
exposure wavelength. Accordingly, microlithographic
processes using KrF excimer lasers and ArF excimer lasers
are currently used for the process for producing
semiconductor devices.
10 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, sc as to attain
15 a desired vield.

Therefore, technclogies 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 light,

20  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

25 In order to overcome such problems as described above,



| i ght absorbent which can be used in an organic anti- reflective |ayer
capabl e of absorbing reflected Iight that 1is generated during exposure in
ultrafine patterning 5 lithographic processes nmaking use of 193-nm ArF
excinmer |aser, and an organic anti-reflective |layer conposition
conprising the light absorbent. It is another object of the invention to
provide a nethod of designing the basic structure of an organic anti- 10
reflective layer to constitute a chem cal structure capable of increasing
the etching rate of the organic anti_reflective layer, and producing a

pol ymer in accordance therewith, to thus produce an organic

ant i -1 ef L ectivenl BYeLcr USENGnt Nor POLYITE! ny SO LHAL . £LERL NG Processes can be

carried 15 out nore snoothly, and to provide a net for formng a

pattern of gB:SepLEOPREHEL QR ERVELE MSi NGt hey 05 gani Lol iang ol | ective layer
conposition, which nethod is capable of achieving the formation of

excel | entegl ttal el patiecasabye ©F | abaHakd NGy UREET Stitea fORIHNG13Nd the
| i ke. 20 According to an aspect of the present invention, there is

provi dedia Hegbtaabsotbenhgf ofpdolnd ngn anl orgame watiertaid ective |ayer,
represented by the followwng formula 1: [Formula 1] - 4 - 0000 A
5 lithographic processes making use of 193-nm ArF excimer
laser, and an organic anti-reflective layer composition
comprising the light absorbent.
It is another object of the invention to provide a
method of designing the basic structure of an organic anti-

10 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

15 out more smoothly, and to provide a method for forming a
pattern of a semiconducter 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.

20 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]



R\ HOO O wherein A represents a substituted or unsubstituted, linear or
branched, saturated tetraval ent hydrocarbon group having 1 to 20 carbon
atonms, a substituted or unsubstituted, linear 5 or branched,. saturated
hydr ocar bon group having 1 to 20 carbon atons and containing one or nore
het eroatons, a substituted or unsubstituted aromatic group having 4 to 20
carbon atons, a substituted or unsubstituted heteroaromatic group having 3
to 20 carbon atons, a substituted or 10 unsubstituted alicyclic group
having 4 to 20 carbon atons, a substifuted or unsubstituted
heteroal i cyclic group having 3 to 20 carbon atons, a substituted or
unsubstituted diaryl etder having 3 to 20 carbon atons, a substituted or
unsubstituted diaryl sulifide haviljhg 3 to 20 carbon atonms, a 15 substituted
or unsubsti ed di . 1 havi 3t 20 carbon atoms, a
substi t ut NsubX1 t ut ge—ay {ng 3 to 20 carbon atons, or
: A having 3 to 20 carbon
atons; an 1 d R2 each jMygendently r t a hydrogen 20 atom a
hal ogen &tony” a subd1Ptwui nsuPst i tut edalkyl group having 1 to 10
carbon atons, a substitu 5 unsubstituted aryl group having 6 to 14
carbon atons, a substituped orgunsubstituted acetal group, or a

substituted or unsubstituted hydroxyl group.
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
5> orx branched,  saturated hydrocarbon group having 1 to 20

carbon atoms and containing one or more hetercatoms, a
substituted or unsubstituted aromatic group having 4 to 20
carbeon atoms, a substituted or unsubstituted heterocaromatic
group having 3 to 20 carbon atoms, a substituted or

10 unsubstituted alicyclic group having 4 to 20 carbon atoms, a
substituted or unsubstituted heteroalicyclic group having 3
to 20 carben atoms, a substituted or unsubstituted diaryl
ether having 3 to 20 carbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 te 20 carbon atoms, a

15 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

20 atom, a halogen atom, a substituted or unsubstituted alkyl

group having 1 to 10 carbon atoms, a substituted or



Accordi ng to anot her aspect of the present invention, 5 there is provided
a |light absorbent for formng an organic anti-reflective |ayer,
represented by the following formula 2: [Formula 2] 0 O R3B 0 AO HOOHO

O n 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, linear or branched, saturated

hydr ocarbon group having 1 to 20 carbon atons and contai ning one or nore
het eroatons, a 15 substituted or unsubstituted aromatic group having 4 to
20 carbon atons, a substituted or unsubstituted heteroaromatic group
havi ng 3uheuBdteanken akgmsgr@uguﬁg%ahgt@dt9r14ua§y@§ﬁléy%@9,aélCyC"C
group having 4 to 20 carbon atons, a Substituted or unsubstituted

het er oal kayekieugeauprharMsngs8:120:£0 20=£31bgR-aL0ME,y 2 substituted or
unsubstituted diaryl ether having 3 to 20 carbon atons, a substituted or -

6 unsubsti tutedsdianykdsultitdeyhayipgp3d to 20 carbon atons, a substituted
or unsubstituted diaryl sulfoxide having 3 to 20 carbon atons, a
substituted akcomsdbsditutetdiar yiskedtonef the present invention,
5 there is provided a light absorbent for forming an organic
anti-reflective layer, represented by the following formula

2

[Formula 2]
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10 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 atems and containing one or more hetercatoms, a

15 substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted hetercaromatic
group having 3 to 2C carbon atoms, a substituted or
unsubstituted alicyclic group having 4 to 20 carbon atoms, a
substituted or unsubstituted heterocalicyclic group having 3

20 to 20 carbon atoms, a substituted or unsubstituted diaryl

ether having 3 to 20 carbon atoms, a substituted or



having 3 to 20 carbon atons, or a substituted or 5 unsubstituted diaryl

bi sphenol A having 3 to 20 carbon atons; R3 represents a hydrogen atom a
hal ogen atom a substituted or unsubstituted al kyl group having 1 to 10
carbon atons, a substituted or unsubstituted aryl group having 6 to 14
carbon atons, a substituted or unsubstituted 10 acetal group, or a
substituted or unsubstituted hydroxyl group; and nis an integer from2 to
500. According to another aspect of the present invention, there is
provided an organic anti-reflective cogposition conprising the |ight
absorbent represented by the fornula 1 15 or forrmula 2, a polymer, a

t her mal @ﬁgqbg%@%b%%hnaiéggmgsu?f19é0§§b585!@gtégﬁﬁtcaéﬁ nas Sghyent .

Accordi ng to anot her aspec f the present “invention, there is provided a

met hod f @lpRattarBuNg ransenheendUeLar 41 4eyh cey1thgei ABt hod: comprising: 20
applying the organic anti-reflective |ayer conposition according to the

present taveshi ancer,tapsobsaitayen be besukehediegURl A8y hReapRLI ed
conposition through a baking process, and form ng crosslinking bonds to

form an aeganigc3anbi 285chaebbackit¥as] ayera sulstapptyingra photoresi st on
top of the organic anti- reflective |ayer, and exposing and devel opi ng the
phot dr esustubetfionned pghetgilebisphpabiennhaands 3 to 20 carbon

atoms; Ry 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

10 acetal greup, 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 i1s provided an organic anti-reflective compesition
comprising the light absorbent fepresented by the formula 1

15 or formula 2, a polymer, a thermal acid generating agent, a
crosslinking agent, and a solvent.

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

20 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-

25 reflective layer;



etching the organic anti-reflective |ayer using the 5 photoresist pattern
as an etching nmask, and then etching the layer to be etched so as to
pattern the layer to be etched. According to another aspect of the present
invention, there is provided a sem conductor device produced by the nethod
for patterning according to the present invention. 10 The organic
anti-reflective layer conposition according to the present invention

exhi bits excel |l ent adhesi veness and storage stability, as well as
excellent resolution in both CH patterns and L/S patterns. The organic
anti-reflective |ayer conposition also has an excell ent process w ndow, so

15 that excelgl%@iy%tgr Hrofid es C(\%A{': g, obt %H@%ﬂd’aﬁﬁéﬁﬁ%{dﬂ.i\’—e of the

type of the substrate. Furthernore, en a pattern Is usi ng the

or gani c ra@nbcteybe@gygg,!@M@re§@599§%t59@3d@%gb&ﬁgnfftﬁ@e anti- reflective
| ayer can be rapidly carried out in ultrafine 20 patierning processes

making upro@bras198- 8m Ebght aSpHEESTes2BE Bt BeF@pULLg devel opment of high
integration sem conductor devices can be achi eved nore actively. BRIEF

DESCRI PTI ON GF: JHriEn dORAW NGS; 251 i ght - 1t f 8 dH-NVR sspectydimpfta copol yner
produced - 8 according to an enbodi nent of the present invention; Fig. 2
is a3 H NVRtspeetistunpattarcops| yieet phbddycess k acend di g t Ot @ndidethe
enbodi ment of the present invention; Fig. 3 is a 'H NWVR spectrum of a
copol ynetapeodbcede etched so as to pattern the layer to be etched.

According to another aspect of the present invention,
there is provided a semiconductor device produced by the
method for patterning according to the present invention.

10 The organic anti-reflective layer composition according
to the present invention exhibits excellent adhesiveness and
storage stability, as well as excellent rescolution in both
C/H patterns and L/S patterns. The organic anti-reflective
layer composition also has an excellent process window, so

15 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

20 patterning 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 OF THE DRAWINGS

25 Fig. 1 is a 'H~NMR spectrum of a copolymer produced



5 according to anot her enbodi nent of the present invention; Fig. 4is a
"H NWR spectrum of a copol yner produced accordi ng to anot her enbodi nent of
the present invention; Fig. 5is a 1H NWR spectrum of a copol yner produced
according to anot her enbodi nent of the present invention; 10 Fig. 6 is a
1H NMR spectrum of a copol yner produced according to another enbodi nent of
the present invention; Fig. 7 is a'HNW spectrumof a copol yner produced
according to anot her enbodi nent of the present invention; Fig. 8 is a

"H- NMR spectrum of a copol ymer producegl _15 according to another enbodi ment
of the present invention; and Fig. 9 is a 'H NVR spectrum of a copol yner

prOducedaCQQQQEQEngotQnagﬁﬁggﬁmgﬂPogknFHEngeégﬁ Py gsentssavention. 20
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS reinafter, the present invention

will be described pnisnorig-gdefaishe AGeR ding Q20 asRet-oef,khe present
invention, a ring-opened phthalic anhydride represented by the foll ow ng

25 formibacdranhychosan¥eseaseanbightnabser beat nfosehor hhgnans®; organic
anti-reflective layer, is provided. [Formula 1] 0 O\ O AO\ R~/ HO CH
R2 Fig. 3 is a 'H-NMR spectrum of a ceopolymer produced
5 according to another embodiment of the present invention;
Fig. 4 is a 'H-NMR spectrum ©f a copolymer produced
according to another embodiment of the present invention;
Fig. 5 is a *H-NMR spectrum of a copolymer produced
according to another embodiment of the present invention;
10 Fig. 6 is a 'H-NMR spectrum of a copelymer produced
according to another embodiment of the present invention;
Fig. 7 is a 'H-NMR spectrum of a copolymer produced
according to ancther embodiment of the present invention:
Fig. 8 is a *H-NMR spectrum ¢f a copolymer produced
15 according to another embodiment of the present invention;
and

Fig. 9 is a 'H-NMR spectrum of a copolymer produced

according to another embodiment of the present invention.

20 DESCRIPTION OF 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

25 formula 1, which serves as a light absorbent for forming an



0O Owherein A represents a substituted or unsubstituted, linear 5 or
branched, saturated tetraval ent hydrocarbon group having 1 to 20 carbon
atonms, a substituted or unsubstituted, |inear or branched, saturated

hydr ocar bon group having 1 to 20 carbon atons and containing one or nore
het eroatons, a substituted or unsubstituted aromatic group having 4 to 20
10 carbon atons, a substituted or unsubstituted heteroaronmatic group
having 3 to 20 carbon atonms, a substituted or unsubstituted alicyclic
group having 4 to 20 carbon atons, a. substituted or unsubstituted
heteroal i cyclic group having 3 to 20 carbon atonms, a substituted or
unsubst i buteddi anyh -15ceLber bavige3 Lo 2hocanbon atoms, a substituted or
unsubstituted diaryl sulfide having 3 to 2 on atons, a substituted or
unsubsti tut ed[gdsafyla syl foxide having 3 to 20 carbon atons, a substituted
or unsubstituted di aryl ketone having 3 to 20 carbon atons, or a
substituted or 20 unsubstituted d aryl bisphenol A having 3 to 20 carbon
atons; and Rl and R2 eagh independently represent a hydrogen - 10 atom a

halogen at om titeted or subs | kyl group having 1 to 10
car bon at subsi(d’t ut ey unsapsti t yl group having 6 to 14
carbon at substi t ut 4 unsubstityted acetal group, or a

substi t ut ed unsubst i tdateashydr oxyl Accordi ng to anot her aspect

of the pRegsent inve R,

O O

wherein A represents a substituted or unsubstituted, linear
5 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 hetercatoms, a
substituted or unsubstituted aromatic group having 4 to 20

10 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
to 20 carbon atoms, a substituted or unsubstituted diaryl

15 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
carpon atoms, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atoms, or a substituted or

20  unsubstituted diaryl bisphenol A having 3 to 20 carbon

atoms; and R; and R; each independently represent a hydrogen



ring-opened phthalic anhydride conpound represented by the follow ng
formula 2, which serves as a |ight absorbent for formng an organic
anti-reflective layer, is provided. 10 [Formula 2] OOR3 '-L-OA O HO CH

O On wherein A represents a substituted or unsubstituted, linear or
branched, saturated tetraval ent hydrocarbon group having 1 to 20 carbon
atons, a substituted or unsubstituted, linear 15 or branched, saturated

hydr ocarbon group having 1 to 20 carbon atons and contai ning one or nore

het er oatons, a
carbon atons,

substituted or unsubstistuted aromatic group having 4 to 20

a substituted or unsubstituted heteroaromatic group having 3

to 20 capbep aLoRE;
having 4 to 20 carbon atons, a substitufe

oBeSURSLIL ugegueét@ue@guggt ﬁﬁy&zggtféﬁf&g' i £ @1 oup

unsubstitute

heteroalggwgbiﬁag&ﬁ?plhagimg 3arbdd atOnd0 £arROH: AL @By &y Substituted or

unsubstituted diary

unsubstibubadsdﬁa&ybdsakg
unsubstituted diaryl sulfoxide having

ether having 3 to 20 carbon atons, a substituted or

hdgrba ingv§n%062goc§4b@@r@é@n§toﬁs,SybstitUFed or
i to 20 5 carbon atons, a substituted

or unsubstbtutedtddasyl uketppeithagiingc8cttd gPoGalr ben at ousst Pfuded

substituted or

5 or unsubstituted hydroxyl group.

According to another aspect of the present invention, a

ring-opened phthalic anhydride compound represented by the

following formula 2, which serves as a light absorbent for

forming an organic anti-reflective layer, is provided.

10 [Formula 21}

B 0 0O
5/R3
T
HO OH = fAnnns
i 0 o!

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

15 or branched, saturated hydrocarbon group having 1 to 20

carbon atoms and containing one or more heterocatoms, a

20

substituted or unsubstituted aromatic group having 4 to 20
carbon atoms, a substituted or unsubstituted hetercarcmatic
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



unsubstituted diaryl bisphenol A having 3 to 20 carbon atons; R3
represents a hydrogen atom a hal ogen atom a substituted or unsubstituted
al kyl group having 1 to 10 10 carbon atons, a substituted or unsubstituted
aryl group having 6 to 14 carbon atons, a substituted or unsubstituted
acetal group, or a substituted or unsubstituted hydroxyl group; and n is
an integer from2 to 500, and preferably an integer from2 to 300. 15
Preferably, the conpound of fornmula 2 has a weight average nol ecul ar

wei ght of 350 to 100,000, and nore _preferably 400 to 50,000. The Iight
absorbent contained in an organic anti- reflective |ayer can be classified

into a tygeszpn 20, 1 npound in
yge2 b N ¥k 6h élasms é@&tﬂ%@é@aﬁo@ w&l[fleﬁgiﬁge T P

the formof a chem cal nnlety capabl e of type in

whi ch thethéghtaabserbeps 26 é&f’@éﬁt@&&m@r esenlp, ¥ 14, 8eq ROL ymer i ncapabl e
of absorbing light. Typically, the light absorbent is separately used so

that theuasoustiofitéhedlsght Qﬁlﬁb@@erﬂm%@m@%o SPL &S Hahde a
controlled. - 12 The light absorbent of the present invention i'ncl udes a

benzene shibsotbphoee, oandncont al nst ddngid opnl s \gr oopsad afaviherimlo cuy i ng.
Specifically, since benzene chronophore derivatives may 5 have w dely
varying etchongapooper & i esbstepeunicdgo onuritdeb s st rwicd dir s, a 0er | saidnees havi ng
various structures have been

having 3 to 20 carbon atoms, or a substituted or

unsubstituted diaryl bisphenol A having 3 to 20 carbon

atoms; Rz represents a hydrogen atom, a halogen atom, a

substituted or unsubstituted alkyl group having 1 to 10

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.

15 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

20  light absocorbent 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
pelymer incapable of absorbing light. Typically, the light

absorbent is separately used sc that the amount of the light

25 absorbing chemical species can be controlled.



introduced in the present invention for the application in the organic
anti-reflective [ayer conposition. Upon exam ning the reaction between the
above-described 10 |ight absorbent according to the present invention and
a thermally curable conpound which is a polyner to be contained in the

anti-reflective |l ayer conposition as will be described |ater,

a carboxylic

acid functional group is generated by ring-opening of the |ight absorbent
by neans of 15 an al cohol conpound, and this carboxylic acid functional
group reacts with a functional group qgf, the thernally curable conpound,
such as acetal, epoxy or hem acetal, to forma crosslinked structure. The

term "substitpged!; accosnding.d.0 the tg{eeesg‘?fgs

i s
X 1
more hydrogen atons in a group nay respectively su

I - t
G T e

th a

hal ogen Btapena chydneykbr8) OHRE BoRtLIRs JFQHPri&nEY QO%QUP@J:&” am no
OX

group, an am dino group, hydrazine, hydrazone, a car
a salt theeemhl ausuhfonic acid group or a salt 25 thereof, a

ic acid group or

phosphoric

acid group or a salt thereof, a C-CO- 13 alkyl group, a Cl-Clo al kenyl
group, a Cl-Gf2al Kyayll @gr oitihce bdhr&R0 A ydn@siis & GAE20, & WA} Kyl

group, a C9-C20 heteroaryl group or a C5-C20 heteroaryl al kyl

group.

Speci¥ i chexanpt éslpf viheihygbtchabsgrbeobefotef ott@bagd g Sn ofigani C
anti-reflective layer, represented by the fornula 1, according to the
present Bhyventioa,idelidetcoapouadingfvéheous 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

10 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-opening of the light absorbent by means of

15 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,
form a crosslinked structure.

The term "substituted" according to the present

to

20  invention means that one or more hydrogen atoms in a group

may be respectively substituted with a halogen atom, a

hydroxyl group, a nitro group, a cyano group, an amino group,

an amidino group, hydrazine, hydrazone, a carboxylic acid

group or a salt therecf, a sulfonic acid group or a salt

25 thereof, a phosphoric acid group or a salt thereof, a C,;-Cio



followwng formulas 3 to 42. [Formula 3] 0 /OeOH HOOOO/ 10 [Formu
4 CH3 OO 0\ ™H HO(/ OOOCH3 [Formula 5] 14 - OH0O O O\ OH Ho
OOOOH [Formula 6] OHO O O\ OH

| a
/

....13_
alkyl group, a C;-Cip alkenyl group, a Ci;~Ci alkynyl group, a
Ce—Czo aryl group, a Cy;~-Cyp arylalkyl group, a C;-Cag
heteroaryl group or a Cs-Cyp hetercarylalkyl 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 O
o OH
HO O
O o
10 [Formula 4]
CHs
O ]
0 OH
HO C
8] o]

[Formula 5}



HO(/ OOOHO [Formula 7] o OCHg YOO
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Furthermore, specific examples of the light absorbent

for forming an organic anti-reflective layer, represented by
the formula 2, according to the present invention include
5 compounds of the following formulas 43 to &0.
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According to an enbodi nent of the present invention, 5 the

\ Br OO
conpounds

represented by fornmula 1 of the present invention are produced by reacting

a substituted or unsubstituted benzyl al cohol conmpound represented by the

following formula 61 wth various di anhydride conpounds in

a base, and then neutralizing the base used 10 with an acid.

t he presence of

[ Formul a 61]

OH Rg wherein R4 represents a hydrogen atom a hal ogen atom a

substituted or unsubstituted al kyl group _having 1 to 10 15
substituted or unsubstituted aryl group having 6 to 14 carbo
substituted orfunsubsgituted® acetal group, or a substituted
unsubstitu

[Formula 60]
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According to an embodiment of the present invention,

car bon atons,
n atons, a
or

5 the compounds represented by formula 1 of the present

invention are produced by reacting a substituted or

unsubpstituted 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

10 with an acid.
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wherein Ry represents a hydrogen atom, a halogen atom, a

substituted or unsubstituted alkyl group having 1 to

10

15  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.,
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- 30 According to another enbodi nent of the present invention, the
conpounds represented by fornula 2 of the present invention can be
produced by reacting a conpound represented by the following formula 62

wi th various 5 dianhydride conpounds. [Formula 62] HO OH R5 wherein R5
represents a hydrogen atom a halogen atom a substituted or unsubstituted
al kyl group having 1 to 10 10 carbon atons, a substituted or unsubstituted
aryl group having 6 to 14 carbon atons, a substituted or unsubstituted
acetal group, or a substituted or unsupstituted hydroxyl group. The |ight
absorbent of the present invention can be 15 synthesized by conventi onal

met hods, but ﬂ&@%ﬁ&?ﬁ%y%o 2AOLReS! oo thend | Ot DSGIDENL, of i he present

invention is | eve reaction in basi'c envi‘ronnen

af or ement ,oned 1¥ar i QUs ébﬁg@ﬁﬂabdﬁé §E§en€gﬁaﬂga?89M§1é”2tQﬁttEQe conpounds
are highly reactive with al cohol's, and hav our reactive groups so

that twopgbrerBphakestgan @gnlBbrggaaéeeal5§tré99t£95nat$@mﬁ9ﬁ§d
crossllnﬁlng sites can be provided in the subsequent

represented by the following formula 62 with various
5 dianhydride compounds.

[Formula 62]

HO

OH
Rs
wherein Rs represents a hydrogen atom, a halogen atom, a
substituted or unsubstituted alkyl group having 1 to 10
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.
The light absorbent of the present invention can be
15 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
20 alcohols, and have four reactive groups so that two
chromophores can be introduced first and then two more

crosslinking sites can be provided in the subsequent



processes. Exanples of the base that can be used to provide a basic

envi ronnent include di methyl am nopyridi ne, pyridine,

1, 4-di azabi cycl o[ 2, 2, 2] octane. 1, 5-di azabi cycl o[ 4, 3, 0] nonane, 5
triethylamne, 2,6-di-tert-butylpyridine, diisopropylethylam ne,

di azabi cycl oundecene, tetranethylethyl enedi am ne, tetrabutyl amoni um
brom de and the like, and no particular limtation is posed. As for the
solvent for synthesis, one or nore can be 10 sel ected from benzene,

tol uene, xylene, hal ogenated benzene, 5,diethyl ether, tetrahydrofuran,
esters, ethers, lactones, ketones an anldes and used. The tenperature
for syntgggbgsg st he conpound can be selected and used in accordance with

t he solv is 15 usually 5C to 200C, and preferably 20C to 100C
According to Apghhers aspeche Afadde present iy d% Qlgani
anti-reflective l'ayer conposition containing t Ilgﬁ% absorbent of the

present pAvent bﬁﬁlkénﬁéﬁﬁ @ﬁeyugsddlﬁegﬁyﬁaﬁgnéﬁyﬁﬂd%@@%y?m19&_ the
present invention, 20 the organic anti-reflective Iayer conposi tion

conpri sesg, uhalabegmby@m§@2b2n2 ekt khe. presen: 4 et an | 8 P HRfaned
thermal acid generating agent, a crosslinking agent 'and a solvent A

pref ey abkeierpankmiasli 2 etbectbye-bayelpepnPoséfion 25 needs to satisfy
the follow ng requirenents. - 32
diisopropylethylamine, diazabicycloundecene,
tetramethylethylenediamine, tetrabutylammenium bromide and
the like, and no particular limitation is posed.

As for the solvent for synthesis, one or more can be

10 selected 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

15 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,

20  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

25 needs to satisfy the following requirements.



Firstly, the conmposition should contain a substance which is capable of
absorbing light in the wavel ength region of the |ight source for exposure
so as to prevent reflection fromunderneath filmlayers. 5 Secondly, in a
process of lamnating an anti-reflective layer and then lamnating a
photoresi st |layer, the anti- reflective |ayer should not be dissolved and
destroyed by the solvent for the photoresist. For this reason, the anti-
reflective | ayer should be designed to have a structure 10 which can be
thermal |y cured, and during the process of lamnating the anti-reflective
| ayer, a baking process is carried out after coating of the

anti-reflectiye, % zr élﬁoﬁ?%m% gﬁe&%ﬁcﬁn %T%ﬂdiywbshcance

anti-reflective e to nore rapidly than the

phOtoreshﬁEchanrCQBaBﬁ@ ?@pgﬁso§bgﬁﬁ ?9?59aﬁntgﬁelﬁﬁ§ 9én gﬁtpégfé%urthly

resulting frometch under neat m | ayers can ced

the ant'oEeEhQCHhﬁﬁt|@%%Ec@oﬁBQSbkE@Qu?QOHBdasn@& Q§e6§ﬁ9t£¥§1é8t19ﬁ
phot oresi st on thé upper sid urther, conpounds such as am nes or

aci ds sheubg die@h@g@ﬂt@glﬁrggygkgrat|ng to the photoresist layer. This is
because these mgrating inpurities nmay cause defects, such as footing or

undergzut in psetosdlar, ihna theopholt osesishinPaiderdh Zb Fdddlast the
anti-reflective layer conposition should - 33
layer and then laminating a photoresist layer, the anti-
reflective layer should not be dissolved and destroyed by
the solvent for the photoresist. For this reason, the anti-
reflective layer should be designed to have a structure

10 which can be thermally cured, and during the process of
laminating the anti-reflective layer, a baking process is
carried out afifer coating of the anti-reflective layer so as
toe proceed curing.

Thirdly, the anti-reflective layer should be able to be

15 etched more rapidly than the photoresist layer on the upper
side, so that the loss of photoresist resulting from etching
cf underneath film layers can be reduced.

Fourthly, the anti-reflective léyer composition should
not be reactive to the photoresist on the upper side.

20  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,

25 Fifthly, the anti-reflective layer composition should



have optical properties which are suitable for various exposure processes
using various substrates, that is, appropriate refractive index and
absorption coefficient, and should have good adhesive power to the
substrate and 5 photoresist |layer. The organic anti-reflective |ayer
conposition according to the present invention satisfies all of the above-
mentioned requirenents. Hereinafter, the organic anti-reflective |ayer 10
conposition according to the present invention will be described in
detail. The |ight absorbent is a coqp%%nq represented by forrmula 1 or
formula 2 as described previously in the above. The polyner to be

cont ai nefl, b Lhesorganic antizreflective 18 | ayero cpopositign. of the
%e og %y pol 1At e

present I nvéenttion can ai ned ol yRerizing an acry - based,

mal ei ¢ apbydr| de- Baseds s.phenols based ot estef-based ppnorer, and the
¥ i {

polymer 1s not particularly ed as long as it 1s a polyner having

crosslinkbpgeskt §8.WaLeh.ar e capahle Ofqar £8LL 100 W th L Pes 200 i g

absorbent, at"the termnals of the main chain or side chains. An organic
anti - refbpghi Menhayero8APLANEDGy SUSH. RO YHBEhe A6QYEF LSt & ESh St ance to

di ssolution by solvents, as the conposition applied on a substrate is
cured whphe:-gekpgs251kheough a baking process. - 34
The organic anti-reflective layer composition according
to the present invention satisfies all of the above-
mentioned requirements.
Hereinafter, the organic anti-reflective laver
10 composition according to the present inventicon will be
described in detail.
The light absorbent is a compound represented by
formula 1 or formula 2 as described previously in the above.
The polymer to be contained in the organic anti-reflective
15 layer composition of the present inventicn can be obtained
by polymerizing an acrylate-based, maleic anhydride-based,
phencl-based or ester-based monomer, and the polymer is not
particularly limited as long as it i1s a polymer having
crosslinking sites which are capable of reacting with the
20 light absorbent, at the terminals of the main chain or side
chains.
An organic anti-reflective layer employing such polymer
acgulres resistance to dissolution by solvents, as the
compesition applied on a substrate is cured while going

25 through a baking process.



Therefore, at the tinme of applying a photosensitizer after the |amnation
of the organic anti-reflective |ayer, dissolution of the anti-reflective

| ayer by the solvent of the photosensitizer does not occur, and stability
can be 5 inparted to the anti-reflective layer. The organic anti-reflective
| ayer conposition of the present invention may contain additives in order
to facilitate curing of the |ight absorbent and polyner and to enhance
their performance, and exanples of such additives 10 include a crosslinking
agent and a thermal acid generating_ agent. First, the crosslinking agent
is preferably a conpound having at |east two or nore crosslinkable

functi onal afH@fefo?Qd §§aggée %Qeéfo ﬁ@d%l 5ggg c%'fﬂﬁg ounds

pol yfunction epoxy resins, t'UF e3 o The

ami nopl agmrceﬂgwaﬂ%nwoheogxme' bkbe éya émw%m%@ymwgo' il
of,

di et hoxynet hyl gl ycoluril and m xtures

dlethy|dUH%%BXh%EbHVB@'YE@'Hhthrr@@lEQEE§€9139é¥”ﬁ§hybg|¥89béﬁt|of ,
hexanet hoxynet hyl nel am ne resin, and the |ike. for the polyfunctional

epoxy Coﬁﬁ@U@ﬁ6tobbnb§t1@é@f@6@9'ﬁotooééﬁr,f@ﬁdeéﬁﬂﬁiflt§WZ§Q LEYLITIMA,
DENACOL and the like, as well as products equivalent thereto. 25 Next, it
is prefeiaphettd usethet harmekeackdtrgenerateng - 35

The organic anti-reflective layer composition of the
present invention may contain additives in order to
facilitate curing of the light absorbent and polymer and to
enhance their performance, and examples of such additives

10 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 amincplastic compounds,

15 pelyfunctional epoxy resins, mixtures of dianhydrides, and
the like.

The amincplastic compounds may be exemplified by
dimethoxymethylglycoluril, diethoxymethylglycoluril and
mixtures thereof, diethyldimethylmethylglycoluril,

20 tetramethoxymethylglycoluril, hexamethoxymethylmelamine
resin, and the like.

As for the polyfuncticnal epoxy compounds, it is
preferable to use, for example, MY720, CY17%9MA, DENACOL and
the like, as well as products equivalent thereto.

25 Next, it is preferable to use a thermal acid generating



agent as a catalyst for accelerating the curing reaction.

As for the

thermal acid generating agent to be contained in the present invention,

tol uenesul fonic acid, amne salts or pyridine salts of tol

uenesul foni c

acid, alkylsulfonic acid, 5 amne salts or pyridine salts of alkylsulfonic
acid, and the Ilike can also be used. As for the organic solvent that can
be used in the organic anti-reflective |ayer conposition of the present

invention, it is preferable to use one or nore solvents 10
the group consisting of propylene glycel _ nononet hyl ether

sel ected from
(PGVE)

propyl ene glycol nononethyl ether acetate (PGNEA) cycl ohexanone, et hyl

but y7 of AEPERE. "Gt RoSySr ARGl o RoPRERySt AGHBT . HBt RyF 290 1L AEE HOLy pr ofi onat e
(MWP) and set-pyl tﬁeekn@§>ﬁaaoee98a§@néECFrE’zn é\gggfdw%go 8RoL her q emhodi ment

of the present i1nvention, the organic an

ective ayer conposi tion

contalnSthaep&bg@htaagqea%@bnreeaﬁﬁsﬂégqlﬁxniergyha 1aﬁ£nef9£ﬂyéao in an
anount of preferably 0.1 to 40% by wei ght, 20 nore preferably 0.1 to 15% by

vei ght, phdieyes BaNEs BE9E6&@@h¥sQl£059019%§QY wei-ght 1 baged Qal&he whol e

conposition. The polyner is contained in an anount of pref

erably 0.1to

20% by weight based om pheiwhakesateppesi kipplisiheceiosstiaki agiageat is
contained in an 25 anmount of preferably 0.01 to 15% by weight, and nore -

36 like can also be used.

As for the organic solvent that can be used in

the

organic anti-reflective layer composition of the present

invention, it is preferable to use one or more solvents

10  selected from the group consisting of propylene glycol

monomethyl ether (PGME), propylene glycol monomethyl ether

acetate (PGMEA), cyclohexanone, ethyl lactate, propylene

glycol n-propyl ether, dimethylformamide (DMF), vy-

butyrolactone, ethoxyethanol, methoxyethanol, methyl 3-

15 methoxypropionate (MMP} and ethyl 3-ethoxypropionate (EEP).

According to another embodiment of the present
invention, the organic anti~reflective layer compos

contains the light absorbent represented by formula

iticn

1l orx

formula 2 in an amount of preferably 0.1 to 40% by weight,

20  more preferably 0.1 to 15% by weight, and even more
preferably C.1 to 10% by weight, based on the whole
composition. The polymer is contained in an amount

preferably 0.1 to 20% by weight based on the whole

of

composition. The crosslinking agent is contained in an

25 amount of preferably 0.01 toc 15% by weight, and more



preferably 0.05 to 7% by wei ght, based on the whole conposition. The
thermal acid generating agent is contained in an anmount of 0.01 to 20% by
wei ght, nore preferably 0.01 to 10% by wei ght, and even nore preferably
0.02 to 5% by 5 weight, based on the whol e conposition. The bal ance of the
contents in the conposition can be constituted of the solvent and ot her
additional additives which are well known and w dely used. Wen the
processes for formng an organic anti 10 reflective layer are briefly

exam ned, an organic anti- reflectiveayer conposition containing the
constituent conponents as descri bed above at the conpositional ratios

gi ven abpye s .anpl hedsonoasuaker ,cand,then.gyt herppl progess such as

baking i S carried’out so that genérate e thermal acid

generati@gmﬁg%@EioﬁhenThEntFEPﬁaErﬁ%??fgeﬂérégg?gg%§£§£egsag&gta ed

crosslinking reaction 1nvolving t ht a representéed by fornula

1 or forpuka 2mobie Bel yTBE 8pdobhengr peshhoki ngradgpt -whLch, i § oused as
an additive, is accelerated, and an ofganic anti 20 reflective |ayer which

is not sebubbe LR QkdaRk¢ sAhVeRLs hsref prEBdraSUGhoOsganicsanti -reflective
| ayer can prevent diffused reflection fromthe layers underneath the

photGBeSWSﬁgh&yebabﬁdabﬁotbéngh&@é-ubhﬁagh@hﬁh.raTﬁe“b&E@nc@?&@ peaetrat ed
t hrough t he photoresist |ayer and reached 25 the organic anti-reflective
| ayer. -c8ltents in the composition can be constituted of the
solvent and other additional additives which are well known
and widely used.
When the processes for forming an organic anti-

10 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 ocut so that acid is

15 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 or
formula 2, the pclymer 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 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

25 the organic anti-reflective layer.



The neth
organi c
appl yi ng

od for formng a pattern of a sem conductor device using the

anti-reflective |ayer conposition as described above, conpri
the organic anti- reflective |ayer conposition on top of a |

ses
ayer

to be etched; 5 curing the applied conposition through a baking process,

and for
appl yi ng
exposi ng
et chi ng
as an et
pattern
anti- re
process
0.5to 5

m ng crosslinking bonds to forman organic anti- reflective
a photoresist on top of the organic anti-reflective |ayer,

ayer;
and

and devel oping the photoresist to forma photoresist pattern; and
10 the organic anti-reflective-l ayer using the photoresist pattern

ching mask, and then etching the |layer to be etched so as to

L0,08 ELehed p, the progsse. of, laginating dhe organic

t he I@ygr

flectlvelpayer accor i nvention,

ing € presen

gapibe garpl eéhg%rggﬁigggﬁﬁzyé %gegﬁwsrfgy%g @&ﬁ%%%%@n 250C for
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ore or after
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an additional baking process can be 20 car

l'ami nati RgraBcekgani &yeF chhPhIaRLEHCONPOESHLLON, Of s @bt i 4 efd ectdyey) ayer or

silicone
such Hak
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25

anti-reflective | ayer on top of a spin-on carbon hard mask,

and

ENgipgoerssapslpeaf ecmbbyicashi edrOubh ad Baki€APSFRLLEE, Oin%gC to

Accordi ng to anot her aspect of the present invention, a -
forming crosslinking bonds to form an organic anti-

reflective layer; applying a photoresist on top of the
organitc 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°C for 0.5 to 5 minutes, and more
preferably for 1 minute to 5 minutes.

Furthermcre, 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



sem conduct or device produced by the patterning nethod of the present
invention is provided. The present invention will be described specifically
by way of the follow ng Synthesis Exanpl es and Exanpl es. 5 However, the
present invention is not intended to be limted to these Synthesis
Exanpl es and Exanples. In the follow ng Synthesis Exanples 1 to 10, |ight
absorbents for organic anti-reflective |ayer were 10 synthesi zed. Synthesis
Exanple 1 50 g of bicycle[2,2,2]octene-2,3,5,6-tetracarboxylic acid

di anhydri de, 43.57 g of benzenenethan?g,_31.87 g of pyridine and 4.92 g of
di met hyl am nopyri di ne were di ssol ved in 260.73 g of 1, 4-di oxane, and

then theséﬂk?&h?ﬁgwggag§%£8 ?r&guéggcﬁ%aaggoé%%gérﬁﬁ%€QH£§h?éy%f; reaction

conpl etion o on, form ¢ aci W se

sol utionyt@ 595553£iEﬁvéﬂ@iéﬁlygthovEégal acetate and distilled water
p t,

were added to this reaction prod and the 20 organic |ayer was

separated. The,sepaisled ofgan Gl ayer: passibl edded o salvant, rgnoval,
and then was dissolved again in dioxane. This solution was dropped in

wat er, apdyaczprgei phlabeihhusy9enss at ek as1 £i 1 1es egkaM@shied several
times with distilled water, and then dried, to obtain 45.62 25 g (yield =

46.6Q) oficRe¢eRPOUNM. pFBgentt NMRsPE6H I UM ©bt t hetendSd €ORSE YIBEi f¥Pduced
according to Synthesis Exanple 1 is
to these Synthesis Examples and Examples.

In the feollowing Synthesis Examples 1 te 10, light
absorbents for organic anti-reflective layer were
10 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 4.82 g of dimethylaminopyridine were dissolved
15 in 260.73 g of 1,4-dioxane, and then the solution was
allowed to react at 80° for 24 hours. After completion of
the reaction, formic acid was added dropwise to the reaction
soluticn to neutralize the solution. Ethyl acetate and
distilled water were added to this reaction product, and the
20 organic layer was separated. The separated organic layer
was subjected to solvent removal, and then was dissolved
again in dioxane. This solution was dropped in water, and a
precipitate thus generated was filtered, washed several
Ttimes with distilled water, and then dried, to obtain 45.62

25 g (yield = 46.6%) of a compound. The 'H~NMR spectrum of the



presented in Fig. 1. Synthesis Exanple 2 105 g of 4,4'-oxydi phthalic
anhydride, 73.21 g of 5 benzenenethanol, 5.36 g of pyridine, and 8.27 g of
di met hyl am nopyri di ne were di ssolved in 450.21 g of 1,4- dioxane, and then
the solution was allowed to react at 80C for 24 hours. After conpletion of
the reaction, formc acid was added dropwi se to the reaction solution to
neutralize 10 the solution. Ethyl acetate and distilled water were added
to this reaction product, and the organic |ayer was separated. The
separated organic | ayer was subjectgd350m sol vent renoval, and then was

di ssolved in propylene glycol nononethyl ether acetate, to obtain a

d H-N | i i gh b b d d
ccor di n5°Po YEF Rt hoerL ERanprare b eSant et e B S "Eheheei s Bxanpl o

350go0 ' , 4 - izsqpr epyl i denedi phenoxy) bi s(phthalic anhydride),
19.74 ¢ %fégéﬁgéﬁ g cgzgf,915.2 g of pyridine, 20 and 2.35 g of

di met hyl am nogyk {le 86 Wk S P ved 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,1pfogne @P&d—M@fdfﬁkkﬁhﬁHéﬂwﬂ £ud he; ¥ eactd Qi sol ution to
neutralize the solution. Ethyl acetate and distilled water” 25 were added to

this 3 eapkheanpheduehol1and, thegorgapi,ei hayer andOs.masgseparated. The
separated organic | ayer was su%jected to

dimethylamincpyridine were dissolved in 450.21 g of 1,4-
dicxane, 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 tc neutralize

10 the sclution. 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

15 spectrum of the solid light absorbent produced according to
Synthesis Example 2 1s 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,

20 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

25 were added to this reaction product, and the organic layer



solvent renoval, and then was dissolved in propyl ene glycol nononethyl

et her acetate, to obtain a conpound. The 'H-NMR spectrumof the solid

| i ght absorbent produced according to 5 Synthesis Exanple 3 is presented
in Fig. 3. Synthesis Exanple 4 50 g of
benzophenone- 3, 3', 4, 41-tetracarboxylic acid dianhydride, 33.56 g of benzyl
al cohol, 24.55 g of pyridine, and 3.79 g of dinethylam nopyridine were

di ssolved in 223.8 10 g of 1, 4-dioxane, and then the solution was all owed

to react at 80C for 24 hours. After_ npl etion of the reaction, formc
acid was added dropw se to the reaction solution to neutralize the

sol ut i on,, Bt ubeacetate and distibled water, verseadded Lo dhiecneact i on

pr oduct, and € organi c was Ssepara € separated Oorgani c

| ayer wgowgm%eﬁlobgl sgh&e%eﬁemahiség%wegta %@ﬁéf?&;ﬁ%éz&rhe

propyl ene gl ycol = nononeét et her acefate, to o
1H NWR ﬁBﬁ%h@HqufeEh@rSQEbgakbghanQEQé?ﬁné Eéﬁﬂ&&ﬁ@ aC@HédhﬁgnkP

Synt hesi s Exanpl & is presented in ) Synt hesi s Exanple 5 25 g of
4,4" - (hex %b@@ﬁgl@@p&aeygbﬂ@aelﬁgahtQ@bb@beﬁ@hygéagéed1§cé8r91§5 bgnzyl
alcohol .9 g of pyridine, and 1.38 g of dinethylam nopyridine were

di ssad veeyhlﬂh%élg gxahpld, 4-6ko aBgenasd tRepighezsol ution was allowed to
react at 25 80C for 24 hours. After conpletion of the reaction, formc - 41
aci d was addeslysitiopsd semkamplive 4eaction solution to
50 g of benzophenone-3,3',4,4'-tetracarboxylic acid
dianhydride, 33.56 g of benzyl alcohol, 24.55 g of pyridine,
and 3.79 g of dimethylaminopyridine were dissolved in 223.8
10 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 soluticn. Ethyl acetate and distilled water
were added to this reaction product, and the organic layer
15 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 sclid light absorbent produced according to
Synthesis Example 4 1s presented in Fig. 4.
20 Synthesis Example 5
25 g of 4,4'-(hexafluoroisopropylidene}diphthalic
anhydride, 12.17 g of benzyl alcohol, 8.9 g of pyridine, and
1.38 ¢ of dimethylaminopyridine were dissolved in 94.9 g of

1l,4~dioxane, and then the sclution was zllowed to react atb

25 80°C for 24 hours. After completion of the reaction, formic



neutralize the solution. Ethyl acetate and distilled water were added to
this reaction product, and the organic |layer was separated. The separated
organi c | ayer was subjected to 5 solvent renoval, and then was dissolved in
propyl ene glycol nononmethyl ether acetate, to obtain a conpound. The

1H- NVR spectrumof the solid |ight absorbent produced according to
Synthesis Exanple 5 is presented in Fig. 5. Synthesis Exanple 6 10 20 g of
4,4" -(4,4" -isopropylidenedi phenoxy) bi s(phthalic anhydride), 5.31 g of
benzenedi et hanol , 3.04 g of pyridine,, and 0.74 g of dimethylan nopyridine
were dissolved in 57.64 g of 1,4-dioxane, and then the solution was

al | owed aB16°agk §&8§08%E§ﬁ1§é PS“Eﬁe pLL £188”E% §£°8n°f the reaction, 15

formc aC| was a seto the reac fon soO FoRA to- neutralize the

50'Ut'O”negkgxglégeEﬁ%esépgtQBEF"EFH Tﬁégét%¥@T§ nddged: 1o Lhi g, feaction

product, and the organic l[ayer was st par at e e separated organlc | ayer
was subl@@kedaaeedsebveﬂasreayxehgnaego&ae@ “Qﬁddt§é0$¥§9ni ﬁ?y'ene

gl ycol 20 nononet hyl ether acetate o obtain a conpound

spectrum,at thgasatid.| i ght absorbesy @f@gwgedléyeerﬁaggsﬁéaeé%%@f@@lS
Exanple 6 is presented in Fig. 6. SyntheSis Exanple

4,4' - 4, 4o1i-e0pr epybirdenedhphenexy)ydi s¢posbateg 1ﬁ5p§@@yﬂém@e@ly@8128 g of
4- (hydroxynethyl)ben20|c acid, 15.2 g - 42 of pyridine, and 2 35 g of
dlnethylﬁﬂhﬁmpyhydlthmerecetate, to obtain a compound. The *H-NMR
spectrum of the solid light absorbent produced according to
Synthesis Example 5 is presented in Fig. 5.
Synthesis Example 6

10 20 g of 4,4"'~{4,4"'~isopropylidenediphenoxy)bis{phthalic
anhydride), 5.31 g 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 solution was allowed to react
at 80°C for 24 hours. After completion of the reaction,

15 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

20 monomethyl ether acetate, to obtain a compound. The 'H-NMR
spectrum of the solid light abscorbent produced according to
Synthesis Example 6 is presented in Fig. 6.

Synthesis Example 7
50 g of 4,4'-(4,4"'-isopropylidenediphenoxy)bis{phthalic

25 anhydride), 27.28 g of 4-(hydroxymethyl)benzoic acid, 15.2 ¢



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, formc acid
was added dropwi se to the 5 reaction solution to neutralize the solution.

Et hyl acetate and distilled water were added to this reaction product, and
the organic | ayer was separated. The separated organic |ayer was subjected
to sol vent renoval, and then was dissolved in propyl ene glycol nononethyl
et her acetate, to 10 obtain a conpound. The 'H NMR spectrum of the solid
light absorbent produced according_tg,Synthesis Exanple 7 is presented in
Fig. 7. Synthesis Exanple 8 50 g of

et i85 byeRony | dRRedL BReposY) BLALPAL ekl foodrianhy il ge), 31,89 9 of

met hyl roxynet hyl Y bénzoa yridine, and g of

. | YITe . > | e gof
di met hy! a%gemadmflwse gi §§0iy@-d%§@§§f >858 Oforl él\g't%f&@lo@“ t hen

the solution was allowed to react at hours. er conpletion

of ther ti rp.c I S r i ot tl sol ution
to neutrgﬁgzé??ﬁgggoﬁhtF%%#gEt y?éggggggéﬂpgkﬁﬁﬁ$stfpﬁgﬁpﬁéﬁggﬁﬁgggladded
to this peachbOReREHYAT , raRdict HEiQr gani scbayeqr¥esisepasatied. The
separated organic |ayer was subjected to solvent renoval, and then was

di ssd vedehntpobapybeneighyeol nopnoget byl cethesl acetal e, sy RS obtata a
conpound. The 1H NMR spectrum of the solid light - 43 absorbent produced
accor di ngnttodbynt hestswkxanpher8 &8ded 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
10  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
15  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
20 reaction solution to neutralize the sclution. 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

25 obtain a compound. The 'H-NMR spectrum of the solid iight



presented in Fig. 8. Synthesis Exanple 9 50 g of

4,4 -(4,4" -isopropylidenedi phenoxy)bi s(phthalic 5 anhydride), 23.47 g of
4- et hyl benzyl al cohol, 15.2 g of pyridine, and 2.35 g of

di met hyl am nopyri di ne were dissolved 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, formc acid was added dropwi se to the reaction 10 solution to
neutralize the solution. Ethyl acetate and distilled water were added to
this reaction product, and the org@nh% | ayer was separated. The separated
organic layer was subjected to solvent renoval, and then was dissolved in

propyl en I | _ether.acetate, 10 obtailn a 15 conpound. The
T RR speer BT BRREseaY: alhPeh PEokS: Tent oo ttale I8 ng o

Synt hesi is.pregented in Fig. 9. Synthesis Exanple 10 50 g of
4,4'-(4,§¥E?§gg%§pgpigéﬁéd?bhenoxy)bis(phthalic 20 anhydride), 23.85 g of

4- hydr oxybenzyd, Lol py i, %e G Of  pyridine, and 2.35 g of
di met hyl am nopyri di ne were dissolved in 174.56 g of 1, 4-dioxane, and then

the solution y@sy & lpwed o feacd at; B30G JeBd oS, AL ghmgmletion of

the reaction, formc acid was added dropw se to 'the reaction 25 solution to
neutral i 2entheigel Ytpong7EGhyk acetebeivedzy) 441 cahst) | 1sd water were added

to this reaction product, and the
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
10 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
15 compound. The 'H-NMR spectrum of the solid light abscrbent
produced according to Synthesis Example 9 is presented in
Fig. 9.
Synthesis Example 10
50 g of 4,4'~-(4,4"'-isopropylidenediphenoxy)bis{phthalic
20 anhydride), 23.85 g of 4-hydroxybenzyl alcohol, 15.2 g of
pyridine, and 2.35 g of dimethylaminopyridine were dissoclved
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

25 sclution to neutralize the solution. Ethyl acetate and



organi c | ayer was separated. The separated organic |ayer was subjected to
sol vent renoval, and then was dissolved in propylene glycol nononethyl

et her acetate, to obtain a 5 conmpound. The 1H NWVR spectrum of the solid

| i ght 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 Iight absorbent for organic anti-reflective |ayer
produced in the above Synthesis Exanple 1, 6 g of an acrylic polyner, 2 g
of tetranethoxynethyl gl ycol uril and_Oﬂ% g of pyridiniump-tol uenesul fonate
were dissolved in 987.8 g 15 of propylene glycol nononethyl ether acetate,
and then jthe. l,ut.ion filtered through_a nbrane filter_having a

pore sizgag$l6i§dn$a?8r3@§6§r8&§ﬁ80F8a%ﬁ%9aﬁ ?9ré?Pe%F?9%c {a§%$ the
conposi ti . e 2 tio f Lc.anti-reflective |ayer
conpositkgﬁaéliEggggktﬁésl?SE%?ggégfbeﬂ?gf%gﬁggggggcggﬁ?%%;eig%% ive |ayer

produced 3 Lhe abeue SUNLRESLA: EXaMBLE) 2 aBa0 R, ARas A0 YL EL ORI VAN 2 0
of tetranethoxymethylgl'ycoluril and 0.2 25 g of pyridinium

p-tol uen@%@b&@@ﬁéegm?&@1%@%&&@%&ne9§8r8a9etaé§, pf propylepe glycol
nononet hyl ether acetate, and then the
5 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 lavyer

10  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 tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 g

15 cf propylene glycol moncmethyl 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 composition A.

Estample 2

20 Preparation of organic anti-reflective laver

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 tetramethoxymethylglyceluril and 0.2

25 g of pyridinium p-toluenesulfonate were dissclved in 987.8 g



solution was filtered through a nenbrane filter having a pore size of 0.2
m to prepare an organic anti-reflective |ayer conposition B. 5 Exanple 3
Preparation of organic anti-reflective |layer conposition C4 g of the
| i ght absorbent for organic anti-reflective |ayer produced in the above
Synthesis Exanple 3, 6 g of an 10 acrylic polymer, 2 g of
t et ranet hoxynmet hyl gl ycoluril and 0.2 g of pyridinium p-toluenesul fonate
were dissolved in 987.8 g of propylene glycol nononethyl ether acetate,
and then the solution was filtered_through a menbrane filter having a
pore size of 0.2 m to prepare an organic anti-reflective 15 |ayer
conpositien C. I Pr e i f anic_anti-reflective, | ayer
conpositpgnpgoﬁgg%gg §%§0P99ﬁ§5§%§gﬁﬁgn?9FoF %Faa%%%’a%??-gg??e%??ve 20
| ayer pr LN e ' : .acrylic
poIyner,gggg%gﬁhtg%?aﬁ%?ﬁ%%?%é?hg?gFécgﬁﬁgﬁ §3ﬁ8 g}th% %?V%ygi%inium
p-tol uen |.f qnate e-~dj,ssolved. .| 7 . pr e 0,
nononeth%?ggt é?gaggfgfé,h%hd£¥hgﬁé$ﬁ§§ %%I%f?%ﬁl§a§9¥%I?gﬁg%gf%r%ugh a
menbr ane 1 tivkt-ekoRgwkRg:8n2B. pore size of 0.2 m to prepare an organic
anti-reflective - 46 - layer conposition D.

5 Example 3

Preparation of ocorganic 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
10  acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissclved in 987.8 g
of propylene glycel moncomethyl 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
15 layer composition C.
Example 4

Preparation cof organic anti-reflective layer

composition D

4 g of the light absorbent for organic anti-reflective
20 layer produced in the above Synthesis Example 4, 6 g of an
acrylic polymer, Z 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

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



Exanple 5 Preparation of organic anti-reflective layer conposition E5 4 g
of the |ight absorbent for organic anti-reflective |ayer produced in the
above Synthesis Exanple 5, 6 g of an acrylic polynmer, 2 g of
t et ramet hoxynet hyl gl ycoluril and 0.2 g of pyridiniump-toluenesul fonate
were dissolved in 987.8 g of propylene glycol nononethyl ether acetate,
and then the 10 solution was filtered through a nenbrane filter having a
pore size of 0.2 m to prepare an organic anti-reflective |ayer
conposition E. Exanple 6 Preparation of. organic anti-reflective layer 15
conposition F 4 g of the |ight absorbent for organic anti-reflective |ayer
roduced,i h 2. Synthesis Exanple 6, 6 g of an acrylic polyner, 2 g
gf tetra%%pﬁ%xgﬁggﬁéﬁa é%o?ﬂril and 0.2 g of pyridiniump-toluenesul fonate
wer e dissolvegxéﬁ%§§758 g 20 of propylene glycol nononethyl ether acetate,
and then the solution was filtered through a nenbrane filter having a

pore size of Fpr@ ot OoRr EPAL £, 80 OT 9N C-anfd ~v efd eclive layer

conposi tion F. =reflective | ayer -
47 - conpesbbk9Ribn E

5 4 g of the light absorbent for organic anti-reflective
layer preduced 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 moncmethyl ether acetate, and then the

10 solution was filtered through a membrane filter having a
pore size of 0.2 um, to prepare an organic anti-reflective
layer composition E.

Exanple 6

Preparation of organic anti-reflective layer

15 composition F

4 g of the light absorbent for crganic 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

20 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 composition F.

Example 7

25 Preparation of organic anti-reflective layer




4 g of the light absorbent for organic anti-reflective I|ayer produced in

t he above Synthesis Exanple 7, 6 g of an acrylic polyner, 2 g of

t et ramet hoxynet hyl gl ycoluril and 0.2 5 g of pyridinium p-tol uenesul fonate
were dissolved in 987.8 g of propylene glycol nononethyl ether acetate,
and then the solution was filtered through a nenbrane filter having a

pore size of 0.2 m to prepare an organic anti-reflective |ayer
conposition G 10 Exanple 8 Preparation of organic anti-reflective |ayer
conposition H4 g of the Iight absoLb%@t_for organic anti-reflective |ayer
produced in the above Synthesis Exanple 8, 6 g of an 15 acrylic polyner, 2

g of tet&gg&;@g{gggtgylglycoluriI and 0.2 g of pyridinium

p-tol uen re dissolved in 987.8 g of propylene glyco
monomet hyl et heg 8%?%%%@@9 51%‘&5‘;:}5&& fcg]! U&%féhi"@saﬁﬂi'—treéﬁﬂeéé‘{&eugh a
menbrane filter having a pore size of 0.2 m 1o prepare an organic

anti - ref haoive.oA0cLaver, eamPRSbLLOB He ExaTPke.d, L epar gt ong ofor gani

anti-reflective layer conposition | t absor ent for organic
anti-refheglive pa.@lyh@y@r ZPF;;OQE'ngtkﬂmfeEﬁo§9ﬁ¥€h%$%?§§l§r§§a§9&eo.92 6 g of

an - 48 acrylic polyner, 2°g of tetranethoxynet ycoluril and 0.2
5 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 pum, to prepare an organic anti-reflective
layer composition G.

10 Example 8

Preparation of organic anti-reflective layer

cemposition H

4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis Example 8, 6 g of an
15 acrylic polymer, 2 g of tetramethoxymethylglycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 ¢
cf 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
20 layer composition H.
Example 9

Preparation of organic anti-reflective layer

composition I

4 g of the light absorbent for organic anti-reflective

25 layer produced in the above Synthesis Example 9, 6 g of an



g of pyridiniump-toluenesul fonate were dissolved in 987.8 g of propyl ene
gl ycol nononethyl ether acetate, and then the solution was filtered
through a nenbrane filter having a 5 pore size of 0.2 m to prepare an
organic anti-reflective ||ayer conposition |I. Exanple 10 Preparation of
organic anti-reflective layer conposition J 10 4 g of the |ight absorbent
for organic anti-reflective |ayer produced in the above Synthesis
Exanplel O, 6 g of an acrylic polynmer, 2 g of tetranethoxynmethylglycol uri
and 0.2 g of pyridiniun1p-to|uenesqj%%nq1e were dissolved in 987.8 g of
propyl ene gl ycol nononethyl ether acetate, and then the 15 sol ution was

fil d h b fil havi ' f 0,2

an or gan” Kate- PEHVBRLT v Byer “LoRpberersbonTkatifeEor ot #lhstranent of
nfe ANt Perrecttve . RS oS! strement

bt erns 026 17 VS e perob Bt FR Rt A Son gt Ch el e o LA e DL D r

compost tLensrofylond BIoRALCAOLEXATR! € feL0,10c RS, apphi eonef. sili con

waf er by spin coating, and then the ated wafer was baked on a hot plate

at 230C ten,iighnyke ¢o1farenapnergani § fenBPhha’ pilectine lqyer. The
t hi ckness of the |ayer was - 49 neasured, and the wafer coatéd with the

orgam ¢ antk-size of 0.2 um, to prepare an organic anti-reflective
layer composition I.
Example 10

Preparation of organic anti-reflective layer

composition J

10 4 g of the light absorbent for organic anti-reflective
layer produced in the above Synthesis ExamplelC, 6 g of an
acrylic polymer, 2 g of tetramethoxymethylgliycoluril and 0.2
g of pyridinium p-toluenesulfonate were dissolved in 987.8 g
of propylene glycol moncomethyl ether acetate, and then the

15 solution was filtered through & membrane filter having a
pore size of 0.2 um, to prepare an organic anti-reflective
layer composition J.

Results for measurement of properties of organic anti~
reflective layers and formation of photoresist patterns

20 1) Stripping test

Fach 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 cocated wafer was baked

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

25 anti-reflective layer. The thickness of the layer was



reflective |layer was imersed for 1 mnute in ethyl |lactate and propyl ene
gl ycol nononet hyl ether, which are solvents wused for the photoresist.
Subsequently, the coated wafer 5 was baked on a hot plate at 100C for 1
mnute to conpletely renove the solvents, and then the thickness of the
organic anti-reflective |ayer was neasured again. It was confirmed that
the anti-reflective |ayer was insoluble in the solvents. 2) Masurenent of
optical properties 10 Each of the organic anti-reflective |ayer
conpositions A to J prepared in Eangle_l to 10 was applied on a silicon
waf er by spin coating, and then the coatéd wafer was baked on a hot pl ate
at 230C far 1 m.nute .t o, form.an organi,c nt eflective | ayer. The

refracti%egFH g%’(ﬁ?daghf9§aﬁﬁflgogﬁ8dtﬁﬁ x%%%c?F%ﬁn%%e?@F Tent (k) of the
ti-ref Lye. i { i | | t
O LBERT RS i L e L TEARE SR URL R & ERRELT 3 COB S el bR 5]

(J. A o f h& nmeasur enent reiu S afe “§n Tabl e
1T ' . . . : . ¢
ndex (n) " CoBFPPETene. eerotn PIT el o) ST E{ ney S Bttt St ez 0. 28 33

i9%é OFgggggeggFitg@ BndBo24s50c1  BxBUPLGeRt 1y /Ot Re 28 20 7% deeXampl € 4

5 was baked on a hot plate at 100°C for 1 minute to completely
remove the sclvents, and then the thickness of the organic
anti-reflective layer was measured again. It was confirmed
that the anti-reflective layer was inscluble in the solvents.

2) Measurement of optical properties

10 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 organic
anti-reflective layer. The refractive index (n) at 193 nm

15 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]



Exanple 5 1.69 0.37 27 <0.2 Exanple 6 1.67 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 1.67 0.25 30 <0.1

Exanple 10 1.66 0.25 31 <0.1 3) Sinulation of first mcrothin film An

organic anti-reflective |layer was fornmed using each
anti-reflective |ayer conpositions Ato J

of the organic

prepared in Exanple 1 to 10, and

then the refractive index 5 (n) at 193 nmand the extinction coefficient

(k) of the
el l'i psoneter. C
the reflectance in the case of using
filmwer

refract
nmeasur e
t he case
waf er .

D visio
of orga
organic

10

15

Subsequent |y,

the thick

of the

PHe

first

anti-reflective | ayer were neasured using a spectroscopic
mcrothin film and
t hi ckness of the first mcrothin

e calculated by 10 perforning similation using the values of the
ve index |(¥PEEarld vaxt ﬁxﬁé??ﬁiﬁncc(?Pf?%ﬂeéﬁt%gl )rifbigf?ﬂ§ﬂt?WQ§n11 he
rent . The skﬁﬁ?étVﬁn Wﬁg LHeiated "toF e r'éf Pect ané®’ obtainable in
,E%Milg wp%gl '% %BUAYHILIGgC WwWas A““rilizgggf i?? s+ i con
|E§ar&yé L21Vd| U}‘ l:’n%CU | 1 LCI§ J.J St IILI2%LI Of—Was—KLCA I‘I‘..klb;:Jil I:{ I\'I"?:E' .
mg&%ﬁélfh qpq5tne IQnglb are %%UbUHLUU ——Tab €y & 4) rort tion
NELa @it T refiestive Tiaygr and etoresrst—patterng;=5t—Each of the
Bl 6f T aclligye Iayery gonpositijons <0.2
Example 6 1.67 0,28 30 <{0.1
Example 7 1.65 0.29 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 <{.1

3) Simulation of first microthin film

An organic anti-reflective layer was formed using each

of the organic anti-reflective layver compositions A fto J

prepared in Example 1 to 10,

(n}

and then the refractive index

at 193 nm and the extincticon ceefficient

(k) of the

anti-reflective layer were measured using a spectroscopic

ellipsometer.

microthin film,

Subsequently,

the thickness of the first

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

{n)

index

measuremnent.

and extinction coefficient

(k)

obhtained from the

The simulation was related to the reflectance

obtainable in the case where 40 nm of silicon oxynitride was

deposited on the silicon wafer.

simulation was KLA Tencor FINDLE Division PROLITH,

results are presented in Table 1.

4)

The software used in the

and the

Formation of organic anti-reflective layer and

photoresist pattern




Ato J prepared in Exanple 1 to 10 was applied by spin coating on a
silicon wafer deposited with silicon oxynitride, and then the coated wafer
was baked on a hot plate at 230C 5 for 1 mnute, to forman organic
anti-reflective layer. Subsequently, an ArF photoresist was applied on top
of the organic anti-reflective layer, and then the coated wafer was baked
at 100C for 60 seconds. Then, the photoresist was exposed using a scanner
equi pnent, and then the wafer was 10 baked again at 115C for 60 seconds.
The exposed wafer was devel oped usLn% a_devel oper solution contai ning
2.38% by wei ght of TVMAH, to obtain a i nal photoresist pattern. The

h I
resented i n TAB &2 Ty PRABTES 2 Ehich dyt e B OGS céo%?##%&?o&%n Shape
f 1.22 d | 2 20 0.5
gerggag?cﬂlark égnkpfxgnEESEﬁagpﬁgrgeggrgﬁrgégu%§%; aﬁyZ%phnS
d I 0 P I
per pendi car "Bl & 13 5770 F e poRdcdDy ¥ B e 26y g Cride,
Per pendi cylat . fXafpl £o2:28 Qafed FELPSROLEULATs BXATBLEL03L 03

Per pendi ¢
5 for 1 minute, to form an organic anti-reflective layer.

Subsequently, an ArF photoresist was applied on top of the
crganic anti-reflective layer, and then the coated wafer was
baked at 100°C for 60 seconds. Then, the photoresist was
exposed using a scanner equipment, and then the wafer was

10 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.

15 [Table 2]
Energy margin | Focus depth margin Shape of pattern
2 (um)
Example 1 22 0.4 Perpendicular
Example 2 20 0.5 Perpendicular
Example 3 23 0.5 Perpendicular
Exanple 4 26 0.3 Perpendicular
Example 5 31 0.5 Perpendicular
Exanple 6 28 0.4 Perpendicular
Example 7 27 0.4 Perpendicular
Example 8 26 0.5 Perpendicular
Exanmple 9 28 0.4 Perpendicular
Example 10 31 0.3 Perpendicular




- 52 - WHAT IS CLAIMED IS: 1. A light absorbent for formng an organic
anti- reflective |ayer, represented by the followng fornula 1: 5 [Fornula
1] OO OAORHO O™ /\R2 OOwerein Arepresents a substituted or
unsubstituted, linear or branched, saturated tetraval ent hydrocarbon group
having 1 to 20 carbon atons, a substituted or unsubstituted, |linear 10 or
branched, saturated hydrocarbon group having 1 to 20 carbon atons and
cont ai ning one or nore heteroatons, a substituted or unsubstituted
aromatic group having 4 to 20 carbon gtons, a substituted or unsubstituted
het eroaromatic group having 3 to 20 éarbon atons, a substituted or 15
unsubstl Loup having 4 to 20 carbon atons, a substituted
unsub@HAE bﬁxggﬁga icyclic group having 3 to 20 carbon atons, a
substltuted or unsubstltuted diaryl ether having 3 to 20 carbon atons, a
substituted or unsubstituted diaryl sulfide having 3 to 20 carbon atons, a

20 substitut or %g_stékg A ary, F%H_l de, havj car bon
atons, a subgﬁltd%g' unsfjgj(%)J‘fs}'%tuted’1 I ar etonedé%% aV|ng 3 to 20

Carbon al-QRBe Pl 8 §§p§£ltyéﬁge§énted by the following formula 1:

5 {Formula 1]
O O
X X
L L
R?// HO OH R,

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

16  or branched, saturated hydrocarbon group having 1 to 20
carpon 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

15 unsubstitutedialicyclic group having 4 to 20 carbon atoms, &
substituted or unsubstituted hetercalicyclic 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

20 substituted or unsubstituted diaryl sulfoxide having 3 to 20

carbon atoms, a substituted or unsubstituted diaryl ketone



unsubstituted diaryl bisphenol A having 3 to 20 carbon atons; and Rl and
R2 each i ndependently represent a hydrogen atom a hal ogen atom a
substituted or unsubstituted alkyl 5 group having 1 to 10 carbon atons, a
substituted or wunsubstituted aryl group having 6 to 14 carbon atons, a
substituted or unsubstituted acetal group, or a substituted or
unsubstituted hydroxyl group. 10 2. A light absorbent for form ng an
organic anti- reflective |ayer, represented by the follow ng formula 2:
[Formula 2] 0 0O R3 s OA 0 HO OHMO§% n wherein A represents a
substituted or unsubstituted, |inear 5 or branched, saturated tetraval ent
hydr ocar .gr.oyp .haviyn o] arhon_atQ . ubstituted or
unsubsti?gpég? ﬁiﬁgagb g?ré?énéﬁggg’sggu?a%gggEﬁgFg%gr%gn group having 1 to

20 carbgﬂsa59@§ta@@dca@5§ggi ggpggngﬁtgvégvgggeéoggoﬁﬁ1csrbéybstituted or

unsubstituted aromatic gro carbon atons, a substituted

or unsubstikut ednReker 934 ORAECH gF Bl rgo a
substituted or ;n54 ?unsugg$ifhtedrﬁ#ﬁ%&c%#ﬁgaféﬁgr%g&ﬁﬁgg4ﬂyg&§g§garbon
atoms, aaztshbshi hHtedear supsybst bhyted-hetgrgal heyshi€i grodp having 3
5 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.

10 2. A light absorbent for forming an organic anti-
reflective layer, represented by the following formula 2:

[Formula 2]

B O 0 ]
\/Rs
RV VYV VYS! IHI 0 f X
HO OH = AL
B 0 O Jn

wherein A represents a substituted or unsubstituted, linear
15 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 hetercatoms, a
substituted or unsubstituted aromatic group having 4 to 20
20 carbon atoms, a substituted or unsubstituted hetercarcmatic

group having 3 to 20 carbon atoms, a substituted or



to 20 carbon atoms, a substituted or unsubstituted diaryl ether having 3
to 20 carbon atons, a substituted or 5 unsubstituted diaryl sulfide having
3 to 20 carbon atons, a substituted or unsubstituted diaryl sulfoxide
having 3 to 20 carbon atons, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atons, or a substituted or wunsubstituted diaryl

bi sphenol A having 3 to 20 carbon 10 atons; R3 represents a hydrogen atom
a halogen atom a substituted or unsubstituted al kyl group having 1 to 10
carbon atonms, a substituted or unsubstituted aryl group having 6 to 14
carbon atons, a substituted or unsubstituted acetal group, or a

bsti hyd f 2
T0 500, SRR T ERERaBL0r BERELT BF L 6r RAKD an oF Ganl cCRNPEE FErTeeitve

| ayer acgeggkngfkedc 2i uggtgtuggafﬁggekgslaé%gfic agRouR by LaR Foomt o

y the formula oun rod reaction in

the preS%BCQOOEa§bgﬂS§tom§ %hguBEQQE @angpeg%suﬁét19ﬁﬁéggd?£r§£ga”'C

anti- reflective |ayer accor ing to c arm erein t ase

corrpounde%gb@c;ngm@om tBe20r eupLeANgt Sk N, O w22 i HELAYL AM nopyri di ne,
pyridine, 1,4 - 55 - diazabicyclo[2, 2, 2] octane,

1, 5- di azahkayekokdr3d0hnananesy 1 kx ket Hxlz@m;ng £ &, o dba st - Dubys pyL i di ne,
di i sopropyl et hyl am ne, di azabi cycl oundecene, tetranethyl ethyl enedi am ne
and tetrabukylaopeni um brhetbdeituted 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 bisphencl A having 3 to 20 carbon
10 atoms; 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

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

3. The light absorbent 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

20 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

25 dimethylaminopyridine, pyridine, 1,4-



5 5. An organic anti-reflective |ayer conposition conprising a |ight
absorbent represented by the followng formula 1 or fornula 2, a pol yner,
a thermal acid generating agent, a crosslinking agent and a solvent: 10
[Formula 1] 00 O AORHOOHR2 0O [Formula 2] OOR3 HOOHOOn
wherein A represents a substituted or unsubstituted, linear 15 or
branched, saturated tetraval ent hydrocarbon group having 1 to 20 carbon
atonms, a substituted or unsubstituted, |inear or branched, saturated

hydr ocar bon group having 1 to 20 - 56..carbon atons and contai ni ng one or
nor e het er oat ons, substituted or unsSubstituted aromatic group having 4

(0,20, Caon. AL o subeLiiuled orcumpubeliiyied foleroatoml ¢ orou

having 3 ed or und te&iéflcycllc

aroup hayingy s 9ud carbenaalons.Bus SHPsEI LS or unsubstituted

het eroal icycli ¢ group”ha¥
diisopropylethylamine, diazabicycloundecene,

tetramethylethylenediamine and tetrabutylammonium bromide.

5
5. An organic anti-reflective layer composition
comprising a light absorbent represented by the fcllowing
formula 1 or formula 2, a polymer, a thermal acid generating
agent, a crosslinking agent and a solvent:
10 [Formula 1)

o0

[Formula 2]

B 0 0
\/R3
a
HO OH = A,
B o 0

n

wherein A represents a substituted or unsubstituted, linear
15 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



to 20 carbon atoms, a substituted or unsubstituted diaryl ether having 3
to 20 carbon atons, a substituted or unsubstituted diaryl sulfide having 3
to 20 carbon atonms, a 10 substituted or unsubstituted diaryl sulfoxide
having 3 to 20 carbon atons, a substituted or unsubstituted diaryl ketone
having 3 to 20 carbon atons, or a substituted or wunsubstituted diaryl

bi sphenol A having 3 to 20 carbon atons; Rl, R2 and R3 each independently
represent a hydrogen 15 atom a hal ogen atom a substituted or
unsubstituted al kyl group having 1mt% 10 carbon atons, a substituted or
unsubstituted aryl group having 6 to ﬁ carbon atons, a substituted or

unsubstig%gggnaggéﬁé QUR, legiggziﬁ% &%g%ar% hﬁ%S&?Stl uted hydr oxyl

group; an IS an 1 nteger rom e organl 'c

ti-ref h
ommos; { PEEbEEELL8YCh. COTBOBLE LA ATERNRIGL (O ST P NI A NE
5% by wekght 25,05t hea POLYAR] ¢ 10911 %M@% m&m o dhe thermal acid -

57 generating agent, and 0.05 to 5% by weli the crosslinking agent.

7. The Oﬁgéﬁgﬁchéﬂhgr?fﬂ:@@@V@af@dfﬁra@&lﬁ)o%téx%‘s’éli?&c&i di;ng to claims or
6, wherein the polymer is a resin haV|ng crosslinking sites at the

ter msnal gnefipthe- oBed £habPc1 08 S chal NSy 8. tIhE) FHaric Ans ref | ective
| ayer comnposition
substituted or unsubstituted hetercalicyclic 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
10  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; R;, Ry and R; each independently represent a hyvdrogen
15 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

20 to 500.

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

25 of the polymer, 0.01 to 1% by weight of the thermal acid



10 according to claim5 or 6, wherein the.crosslinking agent is an

am nopl asti c conpound, a polyfunctional epoxy resin, an anhydride or a
m xture thereof, which respectively has two or nore crosslinkable
functional groups. 15 9. The organic anti-reflective |ayer conposition
according to claimS or 6, wherein the thermal acid generating agent is
tol uenesul fonic acid, an amne salt of toluenesulfonci acid, a pyridine
salt of toluenesulfonic acid, alkylsulfonic acid, an am ne salt of

al kyl sul fonic 20 acid, or a pyridine %%IL of al kyl sulfonic acid. 10. The
organic anti-reflective |layer conposition according to claimb5 or 6,

wherein th vent _i.s_one_or e,selected fromth roup consi sting of
propylenéegﬁéggﬁn§5aﬁgﬂoﬁe?ﬂglOgﬁ eFG(éChE§,W%%%%§I%ﬁeg%?ycol nononet hyl

et her - e ( ), cycl ohexanone, ethyl |actate, propylene
gl ycol n?gﬁgggﬁ&géﬁgrg I'met hyl f ormam de (DMF), y- butyrol actone,

et hoxyet hanol , net hoxyet hanol, nethyl 3- nethoxypropionate (MW) and et hyl
3-et hoxypropionate (EEP). 5 11. A nethod for patterning a sem conduct or

device, the wet hpds coppLl 5 NGk APRL Y1 NG Lhe 0 gani & aidiefd ective layer
conposition according to claim5 or 6 on top of a layer to be etched; 10

Curiﬁg.tBgca@ahhgdt@06m§§htanrtbrOwﬁ@r@igakﬁégp@xgﬁ@§815 ane. £ 01 m ng
crosslinking bonds to forman organic anti -
having crosslinking sites at the terminals of the main chain

or side chains.

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

or more crossiinkable functicnal groups.

15 %. The organic anti-reflective layer composition
according teo claim 5 or 6, wherein the thermal acid
generating agent is toluenesulfonic acid, an amine salt of
toluenesulfonci acid, a pyridine salt of toluenesulfonic
acid, alkylsulfonic acid, an amine salt of alkylsulfonic

20 acid, or a pyridine salt of alkylsulfonic acid.

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

25 monomethyl ether ({PGME), propyiene glycol monomethyl ether



reflective |ayer; applying a photoresist on top of the organic anti-
reflective | ayer, and exposing and devel opi ng the 15 photoresist to forma
phot oresi st pattern; and etching the organic anti-reflective |layer using
the photoresist pattern as an etching nask, and then etching the layer to
be etched so as to pattern the layer to be etched. 20 12. The nethod for
patterning a sem conductor device according to claim1l, wherein the
baki ng process during the <curing is carried out at a tenperature of 150C
to 250C for 0.5 mnutes or 5 mnutes:,25 13. The nethod for patterning a
sem conductor device - 59 according to claim11 or 12, further conprising
a second L ng S er S| in he, formng a
acggéggté?%ﬁﬁ§§14g§é?5§egén§%é, e@%gg 109 JUl Eépi?

phot oresrst 'y 14 Ssem conduct of vice prod fﬂFﬁe met hod
for patterning,according 10, ¢l @Mk ) formanide (Dur), y-
butyrolactone, ethoxyethanol, methoxyethanocl, methyl 3-

methoxyprepicnate (MMP) and ethyl 3-ethoxypropionate (EEP).

5
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;
10 curing the applied compositicon 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
15 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.

20 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.

25 13. The method for patterning a semiconductor device



..,.59..
according to claim 11 or 12, further comprising a second
baking process before or after exposing during the forming a

photoresist pattern.

14. A semiconductor device produced by the method for

patterning according to claim 11.



