3 1 TITLE PHOTOSENSI TI VE RESI N COVPCSI Tl ON
BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to a photosensitive resin
conposition and nore partigularly, to a
phot osensitive resin conposition having not only
excel l ent performances in sensitivity, transm ssion,
i nsul ation, chem stry resistance, flatness, coating
and so on but al so remar kgl y i nproved adhesion
especially to inorganic substances so that it is
suitable to forgp/ ' ' r\ng LCD
manuf act uri ng ﬁ%@@ggﬁgmggﬁﬁlﬁﬁémﬁgﬁg@d Art
TFT-type liquid crystal display elenents or integrated
circuit elenments use interlayer dielectrics to
i nsul at e space_between w.rings arranged in
i nterl ayers. A %PHF&U%H(ﬂh?%EHEV dPW ectrics,
there are being used_photosensitive substances
capabl e of easily fokigidodthednvention and especial |y,
havi ng excel | ent adhesion to inorganic substances
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di splay (LCD) manufacturing process have enpl oyed
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Description of Related Art

TFT-type liquid crystal display elements or integrated circuit elements use
interlayer dielectrics to insulate space between wirings arranged in interlayers.

To form such interlayer dielectrics, there are being used photosensitive
substances capable of easily forming patterns and especially, having excellent adhesion to
inorganic substances such as metal films or top/bottom glasses

Recently, for the improvement of adhesion to substrates, interlayer dielectrics
applied to liquid crystal display (LCD) manufacturing process have employed processes
such as HMDS treatments or adhesives have been added thereto. However, such methods

required additional treatment steps during LCD manufacturing process and thus increased




et chi ng process because of |ack of adhesion.

Accordi ngly, studi es about nethods capabl e of reducing
t he nunber of processes in LCD nmanufacturing process
and inproving the adhesion 2f patterns for interlayer
di el ectrics during devel opnment process and etching
process, thereby securing safety are greatly

requi red. SUWARY OF THE I NVENTION I n order to solve
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present Invention to provide a photosensitive resin
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dielectrics of LCD manufacturing process where the

. greathiregneeds of a film is thick and a pattern fornmation

met hod of an LCD substrate using the photosensitive

resin conposition. To achieve the aforenentioned

obj ects, the invention provides photosensitive resin

conposi ti on conSUMMARY QF THE BEVENTIGNed copol yner

obt ai ned by copol ynerizing i) an unsaturated carbonic

acid, YpadeHiRiodd hahRMnts Githy PribtiRtsOit is 4N otfjébt ©f the present

thereof; i1i) an epoxy group containing unsaturated
inv&qgﬂoﬁﬂngfov%e b ﬂ}‘)otd'igns%ﬁ:f FRiPaSRFbsitRAhSY BAI9Thaving excellent
compound; and
performances in sensitivity, transmission, insulation, chemistry resistance, flatness,
coating and so on but also capable of reducing the number of processes in LCD
manufacturing process and remarkably improving the safety and adhesion of patterns for
interlayer dielectrics during development and etching processes so that it is suitable for
use in interlayer dielectrics of LCD manufacturing process where the thickness of a film
_is thick and a pattern formation method of an LCD substrate using the photosensitive
resin composition.
To achieve the aforementioned objects, the invention provides photosensitive
resin composition comprising:
a) an acryl-based copolymer obtained by copolymerizing

i) an unsaturated carbonic acid, unsaturated carbonic anhydride or

mixture thereof;

ii) an epoxy group containing unsaturated compound;
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iv) a silane-based nononer; b) a 1, 2-qui nonedi azi de
conpound; and c) a solvent. Preferably, the invention
conprises a) 100 parts by weight of the acryl -based
copol ynmer obtai ned by copolgnerizing i) 5 to 40 parts
by wei ght of the unsaturated carbonic acid,
unsaturated carbonic anhydride or m xture thereof;

ii) 10 to 70 parts by weight of an epoxy group

cont ai ni g HHRAHNALLhea G RARGMAould: g 10 T0 70 parts

by wei ght "of the ol efi n-based at Urat ed conpound;

and iv) %8%%gé%€&§%%%8§¥?&@ight of the silane-based

NONOMEr ; S’ by wei ght of the
1, 2-qui nonedi azi de conmpound; , and c) the solvent in
suéwthﬂﬂH%BW%ﬁF £°° ngmggﬁ?%nt of the solids in the
phot osensitive resin conposition is 10 to 50 % by
meﬂéﬁﬁ?vﬁﬁ%ther, the invention provides an LCD
conprising a cured product of the photosensitive
r es Preferally ¢ the inventing Gompaisgsi on provi des a pattern
formati on nethod of an LCD substrate using the
phoabk¥hxirts by eveight pfthe a¢rplolsased copolyDiET AbtaiEEd DESGRI P dri2ig
OF THE INVENTION This invention is further described
in detail).5 % 40 patpbyoivenst thewmsatemted @ebopasadid,amsstiirated
the invention is characterized by
carbonic anhydride or mixture thereof;
i) 10 to 70 parts by weight of an epoxy group containing unsaturated
compound;
iii) 10 to 70 parts by weight of the olefin-based unsaturated compound;
and
iv) 3 to 15 parts by weight of the silane-based monomer;
b) 5 to 100 parts by weight of the 1,2-quinonediazide compound; and
¢) the solvent in such an amount that the content of the solids in the
photosensitive resin composition is 10 to 50 % by weight.
Further, the invention provides an LCD comprising a cured product of the
photosensitive resin.

Further, the invention provides a pattern formation method of an LCD substrate

using the photosensitive resin composition.

DETAILED DESCRIPTION OF THE INVENTION

This invention is further described in detail.
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conprising a) an acryl-based copol ymer obtained by
copol ynerizing i) an unsaturated carbonic acid,

unsaturated carbonic anhydride or mxture thereof, ii)
10 to 70 parts by weight off an epoxy group containing
unsaturated conpound, iii) 10 to 70 parts by wei ght

of an ol efin-based unsaturated conpound, and iv) 3 to
15 parts by weight of a silane- based mononer, b) a
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a) The wewdrbasedt enwolymesnafi on usedn mtthr dnvedtiorn rRoatresh preiseribed
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For the unsaturated carbonic acid, unsaturated carbonic anhydride or mixture

solubil t

thereof of a) i) used in the invention, unsaturated monocarbonic acids such as acrylic acid,
methacrylic acid; unsaturated dicarbonic acids such as maleic acid, fumaric acid,
citraconic acid, methaconic acid and itaconic acid; or unsaturated dicarbonic anhydride
thereof can be used alone or by mixture and in particular, it is more preferable to use
acrylic acid, methacrylic acid or maleic anhydride in consideration of copolymerization
reactivity and solubility with regard to alkaline aqueous solution that is a development
solution.

The unsaturated carbonic acid, unsaturated carbonic anhydride or mixture thereof

is contained preferably in an amount of 5 to 40 parts by weight with regard to 100 parts
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by wei ght of the total nononmers and nore preferably 10
to 30 parts by weight. Wien the anount is less than 5
parts by weight, it is difficult to be dissolved in

al kal i ne aqueous sol utionssand when it exceeds 40
parts by weight, solubility with regard to al kal i ne
aqueous sol utions becones too high. For the epoxy
group containing unsaturated conpound of a) ii) used
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acryl at e, 4- epoxybutyl nethacryl ate, 6, 7-epoxyheptyl
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6, 7- epoxyheptyl a-ethyl acryl ate,
o- Vfﬂrymgemygﬁrs)m QoMaininer unspﬁurated compound of a) ii) used in the
~vinyl benzyl gl yci dyl et her, or
invgntipi.rghydidy 2aglytpts; @i)djdyétrhélacnyhlm, gbycidyba-etilytacey lae, ghycidyl a-n-
m xture. In particular, it is nore preferable to use
progplaceylde] glyeidiyhornybuylacry(ade, risinbshly gl woidyd Werylate, B-methylglycidyl
nmet hacryl ate, 6, 7-epoxyheptyl nethacryl ate,

metRacyy 8] @&KMF@bM@I ciéhyedtéle B-ethiglycidyl methacrylate, 3,4-epoxybutyl
vi nyl benzyl gl'yci dyl ether, or
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is less than 10 parts by weight, the heat resistance
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exceeds 70 parts by weight, the preservation stability
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unsat urated conpound of a) iii) used in the invention,
unsarerttey | comgiohadsr fur ahe ,imptovymented thespolyingdrization Bsattility and heat
net hacryl ate, sec-butyl nethacryl ate,
resistance of patterns to be obtained.

The epoxy group containing unsaturated compound is contained preferably in an
amount of 10 to 70 parts by weight with regard to 100 parts by weight of the total
monomers and more preferably 20 to 60 parts by weight. When the amount is less than
10 parts by weight, the heat resistance of patterns to be obtained is decreased and when it
exceeds 70 parts by weight, the preservation stability of the copolymers is decreased.

For the olefin-based unsaturated compound of a) iii) used in the invention,

methyl methacrylate, ethyl methacrylate, n-butyl methacrylate, sec-butyl methacrylate,




r 6 tert-butyl nethacrylate, nmethyl acrylate,

i sopropyl acrylate, cyclohexyl nethacrylate, 2-

nmet hyl cycl ohexyl nethacryl ate, dicycl opentenyl

acryl ate, dicyclopentanyl agrylate, dicyclopentenyl
nmet hacryl ate, dicycl opentanyl nethacryl ate,

| -adamantyl acrylate, 1- adamantyl nethacry | ate,
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ol efi n-based unsaturated conpounds in consideration of
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to al kal i ne aqueous solution that is a devel opnent
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COpﬂl %{JFﬁEuﬁarj it lgWrgﬁl%?&alﬂQ% ﬁ‘f%ﬂeﬂe Su‘r‘&ér@ﬁ»ﬁ%ﬁ?rzﬁ n&%{aﬁﬁylate

e acr based cop icult to

evg10§g slt n?lg t eaLlléﬁL Ib%%r w&g}ﬁﬁd‘c‘ 9&:"&% uREs 1%&? de?e{tﬁp of

I ons. ane-based
n. t he |nve tlo |chIor05|I & .
Copefywr%%qog(rf@“mg ALy ket o blkari i ecisalban that is
| ane, V|nyltr|nethoxy3| Iane
a development solution
The olefin-based unsaturated compound is contained preferably in an amount of

10 to 70 parts by weight with regard to 100 parts by weight of the total monomers and

more preferably 20 to 50 parts by weight. When the amount is less than 10 parts by

| weight, the preservation stability of acryl-based copolymers is decreased and when it

exceeds 70 parts by weight, the acryl-based copolymers are difficult to be dissolved in
alkaline aqueous solutions which are development solutions.

For the silane-based monomer of a) iv) used in the invention, vinyltrichlorosilane,
vinyltris(B-methoxyethoxysilane), vinyltriacetoxysilane, vinyltrimethoxysilane,
vinyltriethoxysilane, 3-methacryloxyethylmethyldimethoxysilane, 3-

methacryloxypropylmethyldimethoxysilane, 3-methacryloxyethylmethyldiethoxysilane,
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vi nyl tri et hoxysi |l ane,
3- net hacryl oxyet hyl net hyl di met hoxysi | ane, 3-
nmet hacryl oxypr opyl net hyl di met hoxysi | ane,
3-nethacry|oxyethy|nethyldifthoxysilane, T
3- et hacryl oxypr opyl net hyl dl et hoxysi | ane,
3-net hacryl oxynet hyl tri nmet hoxysi | ane, 3-
nmet hacryl oxyet hyl tri net hoxysi | ane,
3-@%&@;;%&&%}{”? i%/tlhﬁt)gélltsﬂg{g;gq)s%gﬁléggﬁkyr%ethyltrimethoxysi]ane, 3-
3-nmet hacryl oxyet hyl tri et hoxysil ane or 3- | .
methaaraxyejydimsthysitang.et hoxyrsthagpdoxypropykirimehgxysilpge, 3-
silane nmonomer is contained preferably in an anmount of
metBadrglodupdiringetinxysitaaeght 3wh¢thaordgeyethyltoiethogysplare s loy  3-
wei ght of the total nononers. If the anmount is |ess
methi@yloRdyppépyltsiethyxystighdan behesde i s no i nfluence on the
i nprovenent of adhesion to substrates and if it
exCcgReSsilane meidnter QY comhigbd prefdigbl datan raamuat anseao A pake by
patterns fornmed on substrates is decreased. For the

weiglt! Wi tedRE™ 109 s Ll')tyi@a%l’ﬁcﬂf)fﬁ@f&til%éﬂbﬁ‘ne@?(?f/ﬁxe_amount is less
unsaturated carbonic acid, unsaturated carbonic
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on can  be eggloyed. For the polynerization initiator
ion polynerize the above nononers,
radi cal polynerization initiators can be used and in .
par Focthe g@lyethé?cbtoccg}pqgg pgb/@}fnz? the above unsaturate carbonic acid,
azobi si sobutyronitrile, .
uns@uiteslz ghibeyiiz, anhyidride. hot vixgurenthetept; ethe epoxy group containing
2, 2-azobi s(4-methoxy 2,4- dinmethylvaleronitrile),
unsityfatealz odr sy c thehele fimbaded cansitoraitddr cdna)qundy antl theet kilane-based
2,2' - azobisisobutylate. The acryl -based copol yners of
modméhahanra tbyahyddkglkanl Sahe,Moxahe amdbvsn cambeenployed.
under the presence of the solvents and pol ynmerization

I i b ahe hoRRRrigdtoiR@hioPBsed to solution polymerize the above monomers,
radical polymerization initiators can be used and in particular, there can be used 2,2-
azobisisobutyronitrile, 2,2-azobis(2,4-dimethylvaleronitrile), 2,2-azobis(4-methoxy 2,4-
dimethylvaleronitrile), 1,1-azobis(cyclohexane-1-carbonitrile), or dimethyl 2,2°-
azobisisobutylate.

The acryl-based copolymers of a) obtained by radical reacting the above
monomers under the presence of the solvents and polymerization initiator and eliminating
unreacted monomers by precipitation, filtration and vacuum dry processes have
preferably a weight average molecular weight (Mw) in terms of polystyrene of 5,000 to

30,000 and more preferably, 5,000 to 20,000. In case of the interlayer dielectrics having a




unreacted nononers by precipitation, filtration and
vacuum dry processes have preferably a wei ght average
nol ecul ar weight (Md) in ternms of polystyrene of 5,000
to 30,000 and nore preferaply, 5,000 to 20,000. In
case of the interlayer dielectrics having a 8 weight
average nol ecular weight in terns of polystyrene |ess
than 5,000, their devel opnent properties, residua
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qui nonedi azi de-5-sul fonic ester, or .
1, 2The il Aenéndinedinzide epmpauhdnindhe gtventioneare usedzas apphotosensitive
enpl oyed. The qui nonedi azi de conpounds can be prepared
contppuimdcact i ng napht oqui nonedi azi de sul fonic acid
hal ogen conpounds and phenol conpounds under weak
bagr theor, 2 {ghmopédiamide emmgoandyld,2-quinonediazide-4-sulfonic ester, 1,2-
2,3,4-tri hydroxybenzophenone, 2,4, 6-
quifdnbMYH8&3¥HROTO PREAOBE, 1,2 qlmbididiiet-aifaRN zaphedonean be
4,4 - tetrahydroxybenzophenone,
emlgo}%déf, 3' -tetrahydroxybenzophenone, 2,3,4,4'-
t et rahydr oxybenzophenone, 2, 3,4, 2'-tetrahydroxy
4' - hy on 4 st a :
3. @% hoh‘?ﬁ%@%@ﬁgnoﬁgp&&fdé can t & I'}*g;;a%@/ by reacting
napé@ﬁ?iﬁﬂé&iz@%b@ %&%ﬁﬁﬁa@%@#h&rﬁ?p%ﬁhdszangd éhe%ol_ compounds under
N 2, 4,6, 3 - hexahydr oxybenzophenone, 2,4,6,4'-
weakd@sty dr oxybenzophenone,

2,4,6,5" - hexahydr oxybenzophenone, 3,4,5, 3' -
For the phénol compounds, 2,3,4-tr1hydroxybenzophenone, 2,4,6-

trihydroxybenzophenone, 2,2'-tetrahydroxybenzophenone, 4.4'-
tetrahydroxybenzophenone, 2,3,4,3'-tetrahydroxybenzophenone, 2,3,4,4-
tetrahydroxybenzophenone,  2,3,4,2'-tetrahydroxy = 4'-methylbenzophenone, 2,3,4,4'-

tetrahydroxy 3'-methoxybenzophenone, 2,3,4,2'-pentahydroxybenzophenone, 2,3,4,6'-

pentahydroxybenzophenone, 2,4,6,3'-hexahydroxybenzophenone, 2,4,6,4'-
hexahydroxybenzophenone, 2,4,6,5'-hexahydroxybenzophenone, 3,4,5,3-
hexahydroxybenzophenone, 3,4,5,4'-hexahydroxybenzophenone, 3,4,5,5'-

hexahydroxybenzophenone, bis(2,4-dihydroxyphenyl) methane, bis(p-hydroxyphenyl)
" methane, tri(p-hydroxyphenyl) methane, 1,1,1-tri(p-hydroxyphenyl) ethane, bis(2,3,4-

trihydroxyphenyl) methane, 2,2-bis(2,3,4-trihydroxyphenyl) propane, 1,1,3-tris(2,5-




hexahydr oxybenzophenone,

3,4,5, 4" -hexahydr oxybenzophenone, 3,4,5,5'-
hexahydr oxybenzophenone, bi s(2, 4-di hydroxyphenyl)
nmet hane, bi s(p-hydroxypheny$) nethane,
tri(p-hydroxyphenyl) nethane,
1,1,1-tri(p-hydroxyphenyl) ethane, bis(2,3,4-

tri hydroxyphenyl) met hane,
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esterifitgiangate dsprefanably 501085 Yo 8died tlkd esterifigptiont rategg fesphan 50 %,
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residtad filmiratyg cais be deterieragd cind When 1t, Scepdis 86196, hreeindition stability is
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decte@sed100 parts by weight with regard to 100 parts by

wei ght of the acryl -based copolyners of a) and nore

pr efrgs abloinbAedifziddcoufidate W&HtslRéd ﬁnjefer inGARunt & 5 to

less than 5 parts by weight, solubility difference
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devel opnent sol ution beconmes, too | ow and devel opnen
pattpry fomation 1 dlieult andydf dopxrerps K10 egrig, Sudveighty pafeacted 1.2-
_invention does not generate coating stain and
quirfdngdinzide compiunte ranajein Wrgs euentityckhearirradinigd with lighg for short
- uniformpattern profile to be forned.
period so that solubility with regard to alkaline aqueous solution that is a development
solution becomes too low and development is thus difficult.

The solvent of c) used in the invention does not generate coating stain and
flatness of interlayer dielectrics and thus allows uniform pattern profile to be formed.

For the solvents, there can be used benzyl alcohol, hexyl alcohol, or ethers such
as diethyleneglycoldimethylether, diethyleneglycolmethylethylether,
diethyleneglycoldiethylether, dipropyleneglycoldimethylether,
dipropyleneglycolmethylethylether,  dipropyleneglycoldiethylether,  ethyleneglycol

monomethylether, ethyleneglycol monoethylether, methylcellosolveacetate,




For the solvents, there can be used benzyl al cohol,
hexyl al cohol, or ethers such as
di et hyl enegl ycol di net hyl et her,
di et hyl enegl ycol net hyl et hyl ®®dher, d iethyl enegl ycold
i et hyl et her, dipropyl enegl ycol di net hyl et her,
di propyl enegl ycol net hyl et hyl et her,
di propyl enegl ycol di et hyl et her, ethyl enegl yco
ethyﬁmetl lﬁgcﬁ a}é?tgtte her, d lgt%p%b%%i yc olno ﬁ§lP‘¥|L:le t heieth lene%lycol

osolveace osolveac
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propyleneglycol nDnoneth | et her pro egl yc
propyleitsabRYl ethpspethyietist | eprepylsssiyest o %&‘%Q RSpyleneglycol
propyl enegl ycol butyl et her, propyleneg
butylethery | erapyleaeglyenl e medhyipsieraseeait.y dvcsPPYéftn?g'lyY@th gitdehepestate,
propyl enegl ycol propyl etheracetate, propyleneglyco
projyencigbcbleprapplietieracetate o psoprisaeglycob |butyletheracetate propyleneglycol
nmet hyl et her pr opi onate, propyl enegl yco
metlY loghe @ bygonate pi qiragydeneplyoply | eetbyjethepropionate,  propyleneglycol
propyl et her propi onate, propyl eneglyco

: proﬁbﬂétMéx?Edibﬂfn@feOpl p'l’ﬁ@j’zlaaeglﬁbueﬂﬁ;tylﬁt}iér@ﬂ@;onate toluene,  xylene,
nmet hyl et hyl ket one, cycl ohexanone, 4-hydroxy 4-nethyl

met?xyl@ﬁn%éfbﬂ@ec df&tem(ﬂon@c thgﬂl%,xy £yl ACKInBinGne, PEAYI acetate,
acet ate, buty acet at e hydr oxy ethy pr opi onat e,

ethé aQé{?t%%X%{l‘%E%X& bt LR¥%hte PR drgﬁya&ﬁ%e&oﬂbfﬁefté’@(hydroxy methyl

j h pr opl onat €, dr ox thyl acetate
meth Ctrpgc%( onate yi et tztemeﬁl% W)}Y ﬁgéntlﬁla%té‘cﬁ%grhﬁ;@lﬂ&f&ly beetate,
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butyl pro |onate - hydr oxy 3- neth I thyl butyri.c
butylc Iaetate @F’m}yy m‘% Pfa@‘@ﬂ%fﬁ»e3 h(}‘éfq?fbﬁxé}ﬁlélt RiPpIoRates Frhydroxy
met hoxy propyl acetate, nmethoxy butyl acetate, ethoxy
propyd tringpiorate Baltyaroxet thioyl yrenienate, 2chydeaxy, 3-methykpethy bpupyric acid,
acetate, ethoxy butyl acetate, propoxy nethyl

methoey afcthyl peetpaxyetbéyydthdcetatee me}jtogpqm;pyp aeetapé, methoxy butyl
acetate, propoxy butyl acetate, butoxy nethyl

ace%ﬁe?gf(hbﬁy nietiy® sdeté hathoxa ity tabetatb Udthony propyd \aketate eéthdxy, butyl
acetate, pro);)oxy methy! acetate, propoxy ethyl acetate, propoxy propyl acetate, propoxy
- butyl acetate, butoxy methyl acetate, butoxy ethy! acetate, butoxy propyl acetate, butoxy
butyl acetate, 2-methoxy methyl propionate, 2-methoxy ethyl propionate, 2-methoxy
propyl propionate, 2-methoxy butyl propionate, 2-ethoxy methyl propionate, 2-ethoxy
ethyl propionate, 2-ethoxy propyl propionate, 2-ethoxy butyl propionate, 2-butoxy methyl
propionate, 2-butoxy ethyl propionate, 2-butoxy propyl propionate, 2-butoxy butyl

propionate, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3-methoxy propyl

propionate, 3-methoxy butyl propionate, 3-ethoxy methyl propionate, 3-ethoxy ethyl




butyl acetate, 2-nethoxy nethyl propionate, 2-nethoxy
et hyl propionate, 2-nethoxy propyl propionate,

2-met hoxy butyl propionate, 2-ethoxy methyl

propi onate, 2-ethoxy ethyl{propionate, 2-ethoxy
propyl propionate, 2-ethoxy butyl propionate, 2-butoxy
nmet hyl  propionate, 2-butoxy ethyl propionate,

2-but oxy propyl propionate, 2-butoxy butyl

proﬁ%nﬁa‘? o.{]%gxy ﬁ <{£§I ngﬁyrrenqﬁt Byéth%%tﬁnﬁrtoﬁmngte WEIch%Xy methyl

propho oxy propi onat e,
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pr opi onat e, oxy propyl opj O r OpOX
ProBIaRYY andpi-BOSH RS PSPISTRGIEHN HELH SABiSP SHEPRITES ch be used
3- but oxy et hyl proplonate 3- but oxy propyl propionate
alongrod bg-mkiuesxy but yl propi onate can be used and these
conpounds can be used alone or by m xture. The
sol FTeasaventeareaon@ined greferablorintshgh amaments tha thengsuepnt of the
that the anobunt of the solids of the total
soliphof teensl pliovaefisitivenresio rpmpodiii@nhebanonibtol Yodby5@eight and
by weight and nore preferably 15 to 40 % by wei ght.
moref pleR@atyosnto ab dehey sdiphts 10fthd agount af the colidsof itlen total
is less than 10 % by weight, the thickness of coating

Ql‘ﬁgﬁqs 435 TN eh "/@‘B?t\lvélghtf k@t {hfckfess SofdRafi B2 B€dmed Mhin and

exceeds 50 % by werght, the thickness of coating

| coagﬁgc ﬁ%gss 50 fig&eﬁgq?, a'nIi {:ﬁ)éx&fefi?% I"/f/g)aE&)ggégt RREMiKRSss of coating

coa otosensit n conpositions
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surfactants if . necessar The, e of q%
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atterns obtained fromthe photosensitiv resB
furtherngsorpirisg @hepoxy resins, €) adhesives, f) acryl compounds, or g) surfactants, if

necessary.

The epoxy resins of d) improve the heat resistance and sensitivity of patterns
obtained from the photosensitive resin compositions

For the epoxy resins, bisphenol A.epoxy resins, phenol novolac epoxy resins,
cresol novolac epoxy resins, aliphatic epoxy resins, alicyclic epoxy resins, glycidyl ester
epoxy resins, glycidyl amine epoxy resins, epoxy resins, heterocyclic epoxy resins, or
: resins (co)polymerized with glycidyl methacrylates other than the acryl-based
copolymers of a) can be used and in particular, it is preferable to use bisphenol A epoxy

resins, cresol novolac epoxy resins, or glycidyl ester epoxy resins.




: For the epoxy resins, bisphenol A epoxy resins,
phenol novol ac epoxy resins, cresol novol ac epoxy
resins, aliphatic epoxy resins, alicyclic epoxy
resins, glycidyl ester epox® resins, glycidyl amne
epoxy resins, epoxy resins, heterocyclic epoxy resins,
or resins (co)polynerized with glycidyl nethacryl ates
ot her than the acryl-based copolyners of a) can be

useghgng?)g re? ﬁg taf'ec&)n?aru’led' 6refe§ab®{)ﬁ1f &l gpll L(?nttocf dJiSFt‘o 30 parts by

resi novo

este ) OX)
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30 parts weight with regard t by wei ght .

amgft deargs, .%m thsahave Y ng’f‘&’aB‘P'ﬁ% With 3Ty w%a%eﬁecopol%mefs 1s
amount devi ates fromthe above ran conpatibility

redyged AnchipssuBigisaticeaps psrfmnenqesﬁanmége eb@ingdd t hus,
sufficient coating perfornance cannot be obtalned The
adh&b¢ wdisesoes @f &) nmpove theedhesinns (oo pubsatesy st r ailape coupling
and silane coupling agents having reactive

agesis lhating vewtiee suibstituersts swhbaseptbogylogrpyup, medtiescyl \groupy Gopyanate
i socyanate (group or epoxy group can be used. In

groffRbit dpolY @foupyealiBE USed. Yh BXYiBGIOR Y rhéthdtey16:0)pyspyltéirthoxysilane,
vinyltriacetoxysi |ane, vinyltrinethoxysilane,

' vm)Mt'riaééiS)Y}%néﬂee pr\QW{rtrﬁétﬁdﬂ%’ﬂ(a)ﬁ%' | Qfl%cy?{natepr%pyltrlethoxyﬁlane, y-
gl yci doxypropyl tTi nmet hoxysi | ane, of 4- epoxXy

gly&%ﬁ!ggrotﬂgfﬂ%ltﬁg)?éh%l{e HPE'Q? %%?g%g@ﬁ/&?%ygmmmgt mé’gﬁane can

S are ar ned ‘pre nt o
be dparts by weight wth regard to 100 parts by wei ght
3? the acryl - based copol yners of a). The acryl

of f) i e trapsmn ssi on r.esi st nce
Senthe pdeees abcontued preRlb i rmouahebl | do 2P shs B aveieh
hotosenS|t|ve resin conmpositions. Preferably, t he

wmh'z,eewi t@ bpbpAIT Y weight pbe asibased gopolwmsrEPE®)1: CHzo- -
" ,.. (CFl=ta)a
Tl(1e acryl co)mpounds of f) improve transmission, heat resistance, sensitivity, etc.

of the patterns obtained from the photosensitive resin compositions.
Preferably, the acryl compounds are represented by formula 1:
Q
" CH0— CHO— (CCH=CHy),

"""" OCHy C—CWO'CHQ C'CHQO
CHgO""‘ CHQO"" (R)b

wherein R is a hydrogen atom, alkyl group having 1~ 5 carbon atoms, alkoxy
group having 1 ~ 5 carbon atoms or alkanoyl group having 1 ~ 5 carbon atoms,

l<a<6,anda+b=6.

The acryl compounds are contained preferably in an amount of 0.1 to 25 parts by

weight with regard to 100 parts by weight of the acryl-based copolymers of a) and more




0CH2 C G20 CH2CG- i 2 CH2O0- CH2O0-~- (R)b wherein R

is a hydrogen atom al kyl group having | =~ 5 carbon

atons, al koxy group having 1 °~ 5 carbon atons or

al kanoyl group having 1 5 c#83bon atons, 1 <a < 6, and

a + b =6. The acryl conpounds are contai ned

preferably in an anount of 0.1 to 25 parts by weight

vvlthI regard to 100 parts by weight of the acryl-based
pref%tgargﬁsd Egc{ \Tj‘\?e?%rﬁ?:%f \?ﬂ%\t@ﬁeearﬂoohn_t Rithinehebove Panked B alivisable for

i oAb s amount W thin the above ranges is
advi sa r the.i t . idiui
T A

v aopmERE s o &) TETRIE o PE R QLbriar B puee B oy Bopment

conpositions. For the surfactants,
perfornanss PEPIAFOERBEYS SAMHREINONSt her
pol yoxyet hyl enenonyl phenyl et her, F171, F172, F173
(prbouct nantbs: Dai nbwistanisnk & Cpelnpsthylepgectylphenylether,
g FC430, FC431 (product names: Sumtono 3MLimted), or
poly<R3dthy lefigroagliphénytebee; FISHI 1T, 173 ifproidectinamagiUlainippapInk &
Ltd.) can be used. The surfactants are contai ned
Chdwiedle k), YFG430aRCaBD prodadt an280Sumorfo M tigmitgd), or KP341
wei ght with regard to 100 parts by wei ght of the

(prcﬁﬁENAab@SﬁQ-[ﬁﬁpQJeWI ﬁ‘ld_@ﬁtr)ﬁ(ro., Bfdd cambBe usgdopunt Wit hin
t he above ranges is advisable for the inprovenent of

t he 1ee g iR N hre Vontafifed rét8raBR! MO BH6RS 0Pf0.000€ to 2 parts by
phot osensitive conpositions The concentration of the
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conprisi above cohponents
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The concentration of the solids of the photosensitive resin compositions of the
invention comprising the above components is preferably 10 to 50 % by weight and the
compositions having the solids within the above ranges are used preferably after filtration
with a millipore filter of 0.1 ~ 0.2 m.

Also, the invention provides LCD substrates comprising the cured products of
the photosensitive resins and pattern formation methods of LCD substrates using the
photosensitive resin compositions.

The pattern formation methods of the invention are characterized in that in
methods of forming the pattern of LCD substrates by forming photosensitive resin

compositions into organic insulating films, the photosensitive resin compositions are

employed.




with a mllipore filter of 0.1 - 0.2 j ni. Aso, the

i nvention provides LCD substrates conprising the cured

products of the photosensitive resins and pattern

formati on nethods of LCD subgtrates using the

phot osensitive resin conpositions. The pattern

formati on nmethods of the invention are characterized

inthat in nmethods of formng the pattern of LCD

subgt . ey it i :

coroefliERa Yoe BEFLB0 o RERERCHE R SERLD subprmtes using the
sensi.tive rﬁsin conggﬁitions are enployed. 14

hot
pho%ﬁerﬁgfvteirﬁsm SPEREHEERRAE 8P f or mi ng the pattern of
LCD_substrates using the photosepsitive .resin
combi T GAGIOSEILYE Tesi FeRoSItens Of they YRR AtsoeaRted i the
resin conpositions of the invention are coated onto
surfageeof sybyirates aisie asiytmetheds rolb onter Anethnda SPiREOF g Methed, ete.,
coat er met hod, afin coating nethod, etc., and coating )
andfcpating films arofommed by therpbiminationrpdtsplyents by pes-bakat Ehepgre-bake is
pre-bake. The pre-bake is preferably carried out at

prefembparaaiadront aftemPeratudeld 7G T 0 T for L5 14imin. Next, the
above formed coating filnms are irradiated with visible

ray RextMe 4660 gongd cEARGIAIAR RERFRiated WRY Sisibhd Fays, lg'V, deep

accor)élénce with the prepared patterns and devel Ope
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eby prescri erns are

..deve| opnment sol utions, alkaline agueous, solutions are
it e EPEIST Sol iR b, GAFoL eSSBS FAgs MR oY RISSES pofirs are
used i norgani c al kalines such as sodi um hydroxi de,
formgsk assi um hydr oxi de and sodi um carbonate; primary
am nes such as n- propyl am ne; secondary am nes such
as Horetthsy|demelprmentdsolutianspyallating caqueeust selptjonsnprse preferably

employed and in particular, there can be used inorganic alkalines such as sodium
hydroxide, potassium hydroxide and sodium carbonate; primary amines such as n-
propylamine; secondary amines such as diethylamine and n-propylamine; tertiary amines
such as trimethylamine, methyl diethyl amine, dimethyl ethyl amine and triethyl amine;
alcohol amines such as dimethylethanolamine, methyidiethanolamine and
triethanolamine; or aqueous solutions of quaternary ammonium salts such as tetramethyl
ammonium hydroxide and tetraethyl ammonium hydroxide. The development solutions

are used by dissolving alkaline compounds at a concentration of 0.1 ~ 10 % by weight,

and aqueous organic solvents such as methanol and ethanol and surfactants can be added
thereto in a suitable amount.

Also, after development with the above development solutions, unnecessary parts

are eliminated by wash with ultra pure water and patterns are formed after dry. After the




such as trinethylam ne, nethyl diethyl am ne, dinethyl
ethyl amne and triethyl am ne; al cohol am nes such
as di net hyl et hanol am ne, net hyl di et hanol am ne and

tri et hanol am ne; or aqueousisol utions of quaternary
amoni um sal ts such as tetranmethyl ammoni um hydroxi de
and tetraethyl ammoni um hydroxi de. The devel opnent
solutions are used by dissolving al kaline conpounds

at, a.concentration . - .10 ,%.b i . .
ronfly BSERSR LR BL IR R LV MR e R iy i

and surfactants can be adde heret.Q i1 n_a.suitabl.e
mackishAEch 38 BNVERPE B SRRV 5b° B C a3 Sl atin. s, fina
devel opnent sol utions, unnecessary parts are
pattedni narniad ekdhibad. wash with ul tra pure water and patterns
are forned after dry. After the 15 forned patterns
ar eThé pasdbhsitlvordsin donfpabisiosdiimhacasrdhbbe wikiethegirésentniavention
are heated in heating machines such as an oven at a

havt BXRAERPFBrnncdOifl séptivityl RansAfissiond thsiilation, ERéthistry reditance,
patterns can be obtai ned. The photosensitive resin

flat eggg%gﬂ)i(@eﬁbz%c{ 5‘?) g‘?‘? AGAEE M Fduld e RiufiERbf pra¥&SL ANLCD
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patterns for interlayer dielectrics durin .
for fse, 1 BISTIRYFE CIEHRFIAEH b PTADBECRERE SEPCERAYhaIR iy thjckness of a
suitable for use in interlayer dielectrics of LCD, )
filmyis thieka &tlses thegpapers derratian arethadipd LA subsisates qffthgjinventijogusing
is thick. Also, the pattern formation nethod of LCD
~ the phdgesensities rasin ¢ongositivenef the inkshtien enahiss pheofooaticsi ofi superior
' resin conmpositions of the invention enables the
pattb@E GRinteolRy&fdideqnidsi appliedratl iGD manufhctunigprbeaser
dielectrics applied to LCD manufacturing process. For

bet t&r beBH@idRttindingDf te priRnPhe&RIdh, profeadd eMBodiments follow.
preferred enbodi nents foll ow
The following examples are intended to merely illustrate the invention more fully without

limiting the scope of the invention.

EXAMPLES
EXAMPLE 1

(Preparation of Acryl-Based Copolymer)

To a flask with a cooling tube and stirrer, 500 parts by weight of
) tetraﬁydroxyfuran, 25 parts by weight of methacrylic acid, 30 parts by weight of glycidyl
methacrylate, 20 parts by weight of styrene, 20 parts by weight of isobornyl acrylate, 5

parts by weight of vinyltrimethoxysilane and 1 part by weight of 2,2'-azobis(2,4-




The foll ow ng exanples are intended to nerely
illustrate the invention nore fully without- limting
the scope of the invention. EXAMPLES EXAMPLE 1
(Preparation of Acryl-Based{§opol yner) To a flask with
a cooling tube and stirrer, 500 parts by weight of
tetrahydroxyfuran, 25 parts by wei ght of nmethacrylic
acid, 30 parts by wei ght of gI yci dyl nethacrylate, 20

dm&?g@gﬁﬁﬁlt& er)y ! O:Iddgcs égr%egtl% ystl\%g geﬁt[ %llit\llo\egielghstubsq{tution. The

vinyltrinmethoxysilane and | part by wei ght of
reacpion so i ves hedted o 5g; ﬁet"fm*\/‘é{%l"@mtﬁlwqg for 2Achaurs whergby a
and gently stirred after nitrogen substitution. The
polynedCéal@ions obritdihing avag-Haeal edpdlym&S Was phepatded wasl the average
mai nt ai ned for 24 hours whereby a polyner sol ution

- weiSi@nthaleQilagwaighy bf BRSgyEeR alsmEY,B000The prégiar £@raga dndlédlar
average weight nolecul ar weight of the polyners was

wei éﬁtQuQQpave;g@@ n’WT%cg [t waNBf AAGTERIFPELFHFene W}%hsﬁl’ﬂéd Ustnga®PC.

average nol ecul ar weight in terms of polystyrene

ma&{eﬁgaﬁ' 5\‘91 %glnfggdlﬁi?@éf’)at ion of |

one a2|de) 4,4 -[ 1-[4-[
- hydr oxy nyl]-1- [1-14-T1-[4- -
yl et hyI ] g’hznyl ] et hyI | dene] bi S[‘J‘h4el[ll [4 g %I‘ }Eldm)ﬁyghenfy]] :
met&ﬂpt@y ﬂghﬂfﬁﬂﬁkgﬁﬁgb %gﬂ(sjfl mols' of Z?CZI da&)ﬁ!?)lqg&one azide-5-
441 [ 4- hydr oxypheny
SU‘fQU‘ﬁ@Fﬁ{ﬂh ridg] ]w@ ﬁyvqe@%wﬂ% g g il4-[1-[4-hydroxyphenyl]-
1, 2- napht oqui nonedi azi de- 5-sul foni ¢ ester was thus
1- mpﬁel@&ryé]@her(yﬂp@uhd@ﬂblmheml IFhaadsenygionpdiazigregisyfonic ester was
Conposition) 100 parts by weight of the above prepared
thusgoepdredoased copol yners and 30 parts
(Preparation of Photosensitive Resin Composition)
100 parts by weight of the above prepared acryl-based copolymers and 30 parts
- by weight of the prepared 4,4'-[1-[4-[1-[4-hydroxyphenyl]-1-
methylethyl]phenyl]ethyliden]bisphenol 1,2-naphtoquinonediazide-5-sulfonic ester were
mixed. The mixture was dissolved in benzyl alcohol so that the concentration of the solid

of the mixture became 30 % by weight and then filtered using a millipore filter of 0.2 (/m

whereby a photosensitive resin composition was prepared.

EXAMPLE 2
With the exception that when acryl-based copolymers were prepared in Example
1, vinyltrimethoxysilane was used in an amount of 10 parts by weight, a photosensitive

resin composition was prepared by carrying out the same method as used in Example 1.




by wei ght of the prepared 4,4'-[ 1-[4-]

1-[ 4- hydroxyphenyl ] - 1-

nmet hyl et hyl ] phenyl ] et hyl i den] bi sphenol

1, 2- napht oqui nonedi azi de-5- ¢l fonic ester were m xed.
The m xture was di ssol ved in benzyl al cohol so that
the concentration of the solid | of the m xture
becanme 30 % by weight and then filtered using a
millipore filter of 0.2 ccm whereby a photosensitive
resin conposition was prepared. EXAMPLE 2 Wth the

Exgﬁgggon t hat when acryl - based copol yners were

d in Exanple 1, vinyltrinethoxysilane was used

LSRR O e e TR

sane nethod as used i n Exanp ?B é %@ 3
I, t Hestedcep?li ond t h&ertheRY acr‘Xﬂ‘g as® cd’ﬂlﬂltymﬁ e Be -
prepared in Exanple 1, instead of 5 parts_ by i ght
metbicrylonyrrepy linsetnxysiang eas gsed in an amount of 3 parts by weight, a
met hacryl oxypropyl tri met hoxysil ane was used in an
phoanvensitiveatsi compostidnywaseprgiared by cashidagewribe samametdgd gs used
conposition was prepared by carrying out the sane
. in Bx@ibledi.as used in Exanple |I. | EXAMPLE 4 Wth the
exception that when acryl -based copol yners were

prepared in Exanple 1, instead of 5 parts by wei ght
of vinyltrinethoxysil ane, 3-

ExXARIFIGCS Y oxypropyl trinet hoxysilane was used in an
—amount of 6 parts by weight, a photosensitive resin
C°”W§4 b %chgggn RlaERALELE-AVYbaSE EdpoRghe?dvelelepaRidBin Example
t hod as us
1, instead of 5 parts by weight of vinyltrimethoxysilane, 3-
methacryloxypropyltrimethoxysilane was used in an amount of 6 parts by weight, a

photosensitive resin composition was prepared by carrying out the same method as used

in Example 1.

EXAMPLE 5

With the exception that when acryl-based copolymers were prepared in Example
1, instead of 5 parts by weight of vinyltrimethoxysilane,  3-
methacryloxypropyltrimethoxysilane was used in an amount of 10 parts by weight, a
photosensitive resin composition was prepared by carrying out the same method as used

in Example 1.

COMPARATIVE XAMPLE 1




in Exanple 1. EXAMPLE 5 Wth the exception that when
acryl - based copolyners were prepared in Exanple 1,
instead of 5 parts by weight of vinyltrinethoxysilane,
3- net hacryl oxypropyl tri met h@xysi |l ane was used in an
anount of 10 parts by weight, a photosensitive resin
conposition was prepared by carrying out the sane
C?thOd as used in Exanple 1. COWARATIVE XAMPLE 1 18
th,. i

wer & '%ﬁgggf?%ﬁﬁ%ﬁ%ﬁ%f oD e Feah aample
not used, a ot osensi ti ve resin.co S|t ] :

| R BRE RS PR e PediERodHEe R oot s propared
Exanple 1. The pro ertiﬁﬁEEf tqe phot osensitive resin

by @gingSut he same,msihar agused kX to 5 and
Conparative Exanple 1 were evaluated by the foll ow ng
procedures and the results were shown in Table 1
bel ow. a) Coating RPM The photosensitive resin
confhbs ptapertiss pf teaphetdsensitivgaagn eempositians prepaged in Examples 1
Conparative Exanple 1 were coated onto gl ass

to % bk Compaatius Ergmple Spiverecnvatueted tantdie tfokkowipg grasgéures and the
hot plates at 90 C for 2 mn whereby filnms having a

resm{gl\@g@gﬁ)svnqﬁ TaBleQ RWwWere fornmed. b) Sensitivity-The
films obtained in a) were irradiated with W having an
| Nt 8NEbithgOt PNIOTHEWHo iR eitiv3Gresii BbrhPésitidns pespardsin Bxamgles 1
predetermned pattern nasks. Thereafter, they were

to fg%/of g?rrg\?%)a}ﬁgé Bxampi8 1 ercBEILE BHD Z%ch:%Pbé?ﬁte@fusing a spin coater

moniurhydr oxi de at or 70 seconds
. and%ﬂgn Erré- AkE gnh E& pvl\ﬁtg]atLHOt TP Y rfin whereby films having a thickness of

3.0 tm were formed.

b) Sensitivity-The films obtained in a) were irradiated with UV having an
intensity of 15 mW/cn at 365 nm for 15 seconds using predetermined pattern masks.
Thereafter, they were developed with 238 wt% aqueous solution of
tetramethylammoniumhydroxide at 23 C for 70 seconds and then washed with ultra pure

water for | min.

Thereafter, the above developed patterns were irradiated with UV an intensity of
15 mW/cuf at 365 nm for 34 seconds and then heated, cured in a Convection oven at 220 C
for 60 min. whereby patterned films were obtained.

¢) Resolution-The minimum size of the patterned films formed in above b) was

measured.

d) Heat Resistance-The width of top/bottom and left/right of the patterned films

formed in above b) was measured. When the change rate of angles on the basis of before-




water for I mn. Thereafter, the above devel oped

patterns were irradiated with UV an intensity of 15

MmNV cn2 at 365 nmfor 34 seconds and then heated, cured

in a Convection oven at 2201¢ for 60 m n. whereby

patterned filnms were obtained. c) Resolution-The

m ni mum si ze of the patterned filns fornmed in above b)
nmeasured. d) Heat Resistance-The wi dth of

was
top/ bottom a eft/righ f the patterned,f4 « A
ovep Z‘F?ﬁg@ Y"ﬁsngbg@e(%b)t Ws'%ﬁéggﬁ ed: \gﬁf‘éh‘ t”Yf’édztohaJr‘wdgg”r 4 and
of angles on the basis of before 19 oven heating was
whed it ex@ed¥A0i%, ‘Wds marked as "o," when it was 20 ° 40 %
"Li," and when it exceeds 40 % "x." e)

Tr apsPahgarycy-The tradsnsssicsofQhe pdttetried fimt be400ach wad measured
at 400 nmwas neasured wusing a spectroneter. f)

usirflg‘dalhﬁ%gétpo%é%grter t he conpressi on machi ne of a manual
ol T'er was run at a constant speed on the patterned
fil

f d, j b b).. th f
wes P 4B REe PP S enbrie d g ey S enb B aREE VEE s g o
con i SecahEred 110) s ap HE L, i S i o
Heat Resi stance Transparency Adhesi on (0/2l I%x.l é}(ﬁ)go
wasspesupdand epyssentyd byxprcenipgg vth tegardgly thy topal arga g@P0xof the

; 1050 54.5 3 0 90 36.06
' substrates.
Table 1
Coating RPM|Sensitivity (mJ/cr)[Resolution (zm)|Heat Resistance(Transparency|Adhesion (%)
Ex. | 1090 54.6 3 o 90 35.05
Ex.2 1050 51.2 3 A |2 | 31T
 Ex.3 1050 54.5 3 o 90 36.06
Ex. 4 1090 54.8 3 o | 90 | 2888
Ex. 5 1020 50.1 3 o 91 22.75
Com. Ex. 1: 1030 58.1 3 o | 88 185.13

From Table | above, it can be seen that the photosensitive resin compositions
prepared in accordance with Examples 1 to 5 showed excellent sensitivity, resolution,
heat resistance, transparency and adhesion and thus they are applicable to interlayer
dielectrics of LCD process according to the preference of larger substrates. In contrast, in

Comparative Example 1, its sensitivity was as low as 58.1 mJ/ar and adhesion was bad

_and therefore, it was difficult to be applied to interlayer dielectrics.




| Ex.4 1090 54.8 3 0 90 28.88 Ex.5 1020 50.1 3 0 91
22.75 Corn. Ex. 1 1030 58.1 3 0 88 85.13 O From

Tabl e 1 above, it can be seen that the photosensitive
resin conpositions prepareggin accordance with

Exanples 1 to 5 showed excellent sensitivity,

resol ution, heat resistance, transparency and

adhesion and thus they are applicable to interlayer

di elrpe BﬂétSsSén lfivé‘%ginpéo%fp“ﬁﬁioﬁ &Oz{cgl)llagncte ‘ilp ﬁiepp{r sfegtr fa0&ftion
of larger substrates. ['n contrast, In nparattve

Exanple 1, .its sensitivi.iy was.as |lowas 58 1 mJ/cv>
havg et st B atsss By EABRIR e Mo BloR She kY fiisfence:
to be applied to interlayer dielectrics. 20 The
ﬂatfgﬂ%tcagw?gsm Y0 agd ﬁ'seaotﬁﬁbgm reghee the nyEbst ahprosesies i LCD
the present invention have excellent performances in
manggackyring\irpsess andresiarkablyo mprpyss thesefepn and: pdhepign of patterns for
resi stance, flatness, coating and so on and al so,
intetlpysy disdestniasdluciag dbeelonmdne and etching pesrssses sothiaCibey are suitable
. manuf acturi ng process and remarkably i nprove the
for asf iatiyteclmybr dibthesiics rof AfCIP atahefattarihg processt vlidrayher thickness of a
di el ectrics during devel opnment and etchi ng processes
filmsi tHidlatA 1) ehé pattérn Fokiniatibh ehetHodlof UED substraIésLuflty/@iention using
dielectrics of LCD manufacturing process where the

the Plﬁﬂt@é‘éﬂ_ﬁﬁﬁe REindonfpobifibhsSoft e GrlentfdrSéhabled eheP@Erh&1dR of superior
ormati on nethod of LCD substrates of the invention

1tk BBinsehBferRRY bitd ' lrfgamg hRs of the

ba [ nvenltni on%ernab‘fcgzéggﬁg éfd\(;t§rlfat?)i$'lgﬁno su eér{)%r% patterns
of interlayer dielectrics applied to LCD manufacturing
process. CLAIMS Wiat is clained is:




1. A photosensitive resin conposition conprising: a)
100 parts by weight of an acryl-based copol yner, which
has a wei ght average nolecular weight (Mv) in terms
of polystyrene of 5,000 to 30,000 obtained by
copolynerizing i) 5to éﬁAﬁﬂéts by wei ght of an
unsat ur ated carboni c aci aturated carbonic

anhydride or mxture theréof; ii) 10 to 70 parts by
wei ght of an epoxy group containing unsaturated
conmpound; iii) 10 to 70 parts by weight of an

What iotlafmedtibased unsat urated conpound; and iv) 3 to 15
parts by weight of a silane-based nononer which is
selected from the group consisting of
vinyltrichlorosilane, vinyltris(

1. Aph%?onsgﬁl{p\l?gn%% g%,g lgggg #gyl triacetoxysil ane,

ane, ri et hoxysilane, 3

eth I d| xysi. ane, .
B ML PR BY St ?é%l?ﬁ@ﬁraffﬁaéﬁﬁ SLBU R cwhih has a weight average
met hacr yI oxyet hyl net hyl di et hoxysi | ane,
molecutarpveight y it otsymsreeth poliisbrensx | p@gg to 30,000 obtained by
3- nethacryloxynethyltrlnethOX|S|Iane
copoly@erreingacr yl oxyet hyl t ri net hoxysi | ane, 3-
nmet havr yl oxyl propyl tri net hoxysi | ane,

3- met hpcs b ox(y ity Ity eRdhb f Y& hBs#euratdd carbonic acid, unsaturated
nethacryloxyethyltrlethoxy5|Iane

Bh %%ﬁﬁyﬁgﬁygqgﬁ%g%ﬂbg%@oxys|Iane and m xture

parts by wei ght of a
1, 2- qui. i de. cpnmpou nd 21 c sol
such =i 2ot e aect BROvaE efd oo ol Rty fapsaturated
photosen3|t|ve resin conposition is 10 to 50 % by
\fé@F’QﬁE‘n :
iii) 10 to 70 parts by weight of an olefin-based unsaturated compound; and
iv) 3 to 15 parts by weight of a silane-based monomer which is selected from

the group consisting of vinyltrichlorosilane, vinyltris( B-methoxyethoxysilane),

vinyltriacetoxysilane, vinyltrimethoxysilane, vinyltriethoxysilane, 3-
methacryloxyethylmethyldimethoxysilane, 3-
methacryloxypropylmethyldimethoxysilane, 3-

methacryloxyethylmethyldiethoxysilane, 3-methacryloxypropylmethyldiethoxysilane,
3-methacryloxymethyltrimethoxisilane, 3-methacryloxyethyltrimethoxysilane, 3-
methavryloxylpropyltrimethoxysilane,  3-methacryloxybutyltrimethoxysilane,  3-
methacryloxyethyltriethoxysilane, 3-methacryloxypropyltriethoxysilane and mixture
thereof ;

b) 5 to 100 parts by weight of a 1,2-quinonediazide compound; and

21




2. The photosensitive resin conposition according to
claim1 wherein the unsaturated carbonic acid,
unsat urated carboni c anhydride or m xture thereof of
a) i) is selected fromthe group consisting of

acryljc acid, nethacryli¢ acid, ei c..aci f ric.. .

3% ol nl stebAPcamimythat fherontelPEng ot e bhiftRSenSicive resin

aci d, unsaturated dicarbonic anhydride thereof and
compogifir ify k0 todr% by weight.. The phot osensitive resin

conposition according to claim1 wherein the epoxy

group containing unsaturated conpound of a) ii) is

sel ected fromthe group consisting of glycidyl

2. The2phdtosdngitive| dSindydmpaditirac bddoadiflg t8! Meintlyl wherein the unsaturated
a-ethylacrylate, glyci a-n- propyl acryl ate,

; dyl .
carbong:lcér(:ﬁ, g%%m&ﬁm%%ﬁ%ﬁg ornlghil)%:})};{erg{)ﬁé Gf %%ﬁ is selected from the

et hyl.gl yei dy]. acryl ate, (.3-ethylglycidyl nethacrylate. .
sroup kil pirbl 350 pPlnitryiiS o iafh S fomifEl AR, Yo G acie
6, 7- epoxyheptyl acryl ate, 6, 7-epoxyheptyl i
methacgpicrgid; yipeanic agd, unsafasaladafiearbonic a@t)ﬁiylﬂs@ew%ftae? mixture thereof.
o- vi nyl benzyl gl yci dyl et her,
m vi nyl benzyl gl yci dyl et her, p-
vi nyl benzyl gl yci dyl et her and m xture thereof. 4. The
3. The\?ﬁlﬁﬁt@é‘eﬁﬁiﬁivé irégin rdfipositionRsoidirgntacirndi vheréin cthaiepoty group
erein the ol efin-based wunsaturated conpound of a)

contaid.rirlié% hnéa?ur?tgh Rohpdudd ?ﬁhﬁ);{i‘ﬁis%e%ﬁdcﬁd}ﬁ itfd ?ﬁp%mﬁ@ﬁﬁ@’ bf glycidyl

hacrylate, “ethy acrylate, n-bu
et hack vl at sec- butwyl..neth I t er .~ hut
scrsin 2 TFY) hna ey bYiTE GEBOHL B 7B W prostacsas
oy b B 5 B e HaERitiay metvacryate, -

di cycl opentanyl acrylate, dicycl opentenyl

ethylglyeitdilaasrylpte: B-cthyilglyecidppaathacrylaterdidrenoxybetybacrylate, 3,4-epoxybutyl
1-adamantyl acryl ate, 1l-adamantyl nethacryl ate,

methactlylates l60pepuxahsptox yaylayd, arbepuxyhyptal metliasnfiaten§)7-epoxyheptyl o—
net hacryl ate, cycl ohexyl acrylate, 2- nethylcycl ohexyl

ethylacflatel at e, diwﬁymkem%waayﬂeﬂfev,et hy! nﬁﬁh}‘l‘b@ﬁz@dg]?&i@?@ﬂi&i{,' p-
acryl ate, phenyl 22°N . nethacrylate, phény

Vinylb%%ﬂglaﬁcﬁ{}flgf?%'mﬁﬁ{ré‘h@e%f- 2- hydr oxyet hyl

e, styrene, a-

4. The photosensitive resin composition according to claim 1 wherein the olefin-based
unsaturated compound of a) iii) is selected from the group consisting of methyl methacrylate,
ethyl methacrylate, n-butyl methacrylate, sec-butyl methacrylate, tert-butyl methacrylate,
methyl acrylate, isopropyl acrylate, cyclohexyl methacrylate, 2-methylcyclohexyl
methacrylate, dicyclopentenyl acrylate, dicyclopentanyl acrylate, dicyclopentenyl
methacrylate, dicyclopentanyl methacrylate, 1-adamanty] acrylate, 1-adamantyl methacrylate,
dicyclopentanyloxyethyl methacrylate, isobornyl methacrylate, cyclohexyl acrylate, 2-

methylcyclohexyl acrylate, dicyclopentanyloxyethyl acrylate, isobornyl acrylate, phenyl
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nmet hyl styrene, mnethyl styrene, p-nethyl styrene,
vi nyl toluene, p-nethoxy styrene, 1,3- butadiene,
i soprene, 2,3-dinethyl 1,3-butadiene and m xture
thereof. 5. The photosensitive resin conposition

cor di to cl r t d|a
methacgego A aa5y12ies BeplcRatiofy ﬁx‘%@ygeﬂ% SIS rprene o
of 1, 2- qU|noned|aZ|de 4-sul fonic este
methyllstgcm“mm Styrgee, p-agihy b styrengsyigyl toluene, p-methoxy styrene, 1,3-
1, 2- qui nonedi azi de-6-sul fonic ester and m xture
butadidnh,eismréne, 23-difrethyd A (B-gedisng andemixége thezenfposi ti on
according to claim1 further conprising at | east one
additive selected fromthe group consisting of d) 0.1
to 30 parts by weight of an epoxy resin, e) 0.1 to 20

5. The &g{)ﬁ)ﬁen@f Veet S ol faos?t'ibx?&'a liVEto cflam§)1 %thélr?ﬁleﬂaZ G 8inBiediazide

an acry conpoun to 2 parts

compowidr éﬁ?)glsfsell%f f%gri_‘ %ac%g@pte%ovl\%% r%é )Sgrrg’r& Lﬁgorgeg%ﬁgﬁ;lschl%lc ester,
12 quiRrdne HeSanG eRen 1 - GO ade BRI zsaraa mifxtit thercof.

consi sting of benzyl al cohol, hexyl al coho
di et hyl enegl ycol di net hyl et her,
di et hyl enegl ycol net hyl et hyl et her,
6. The @hetobatisitivegtsia ebmipedition addoading to claim 1 further comprising at least one
di propyl enegl ycol di net hyl et her,

addltlvg sPEQBY FeReak Yl EInEtieS BY 6.6 30 parts by Wel%l]le t of an €poxy resin,

di propyl enegl ycol'di et hylether, and m xture thereof.

e) 0.1 tA ngfRs %g Q\ﬁeﬁ% 5P af Q&R:rff ' Iﬂ% 13094 safts BP by E@{t f?%%%}&l céc?mpound,

ttosensi ti<e resin one
of an,LCD

o DR T B ot SRR s W o
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acryl-based copolymer of a).

7. The photosensitive resin composition according to claim 1 wherein the solvent is selected
from the group consisting of benzyl alcohol, hexyl alcohol, diethyleneglycoldimethylether,
diethyleneglycolmethylethylether, diethyleneglycoldiethylether,
dipropyleneglycoldimethylether, dipropyleneglycolmethylethylether,

dipropyleneglycoldiethylether, and mixture thereof.

8. An LCD substrate comprising a cured product of the photosensitive resin of any one of

claims 1 to 7.

9. A pattern formation method of an LCD substrate using the photosensitive resin of any one

of claims 1 to 7.

23




