1 TITLE PHOTOSENSI TI VE RESI N COVPCSI TI ON BACKGROUND OF

THE INVENTION Field of the Invention The present

invention relates to a photosensitive resin
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Prior interlaver dielectrics have included PAC. binders, solvents, etc. and as
monomers for hardening the binders. epoxv-based acrylates have been mostly used.
ilowever. i case of the prior epoxy-based acrylates, there were problems in the
ransmission and preservation stability of interlayer dielectrics and therefore, they causcd
mieriority during LCD manufacturing process,

Accordingly. studies about the improvement of the transmission and preservation
stability of the interlaver dielectrics applied to LCD manufacturing process are greatly

required.

SUMMARY OF THE INVENTION
In order to selve the problems of the prior arts, it is an ohject of the present
i ention (o provide a photosensitive resin composition not only having excellent several
performances such as sensitivity. heat resistance and resolution but also remarkably

improving transmission and preservation stability at room temperature so that it is



performances such as sensitivity, heat resistance and
resolution but also remarkably inproving transm ssion
and preservation stability at roomtenperature so that
it is 2 suitable to forminterlayer dielectrics during
LCD manufacturing process and it is suitable or use
in interlayer dielectrics of2LCD nanufacturing process
where the thickness of a filmis thick, an LCD
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n4 RHnNS5RNG6 and vvherein Ris a hydrocarbon
group having I to 10 carbon atons and nis | to 5: d)
a solvent. Preferably, the invention conprises: a) 100
parts by weight of the acryl-based copol yner obt ai ned
by copolynerizing i) 5 to 50 parts by weight of the
unsat urat ed carbonic acid, udsaturated carbonic
anhydride or mxture thereof: ii) 5 to 50 parts by

wei ght of the hydroxy group containing ol efin-based
unsaturated conpound; and iii) 5 tg 70 parts by wei ght
of the ol efin-based unsqturated conpound and then

el i m nating unreacted NORNQWET 33 o/ 50 parts by
wei ght of the 1,2-qui ngrédi azi de Conpg nd: 4c) Il to
50 parts by wei ght ofU epoxy-ased~conpound
represented by fornula I as defined above: and
d) the solvent in such an anetint that the content of
the solids in the photosensitive resin conposition is
10 to 50 % by weight. Further. the invention provides
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wherein R is a hydrocarbon group having | to 10 carbon atoms and n is | to 3:

and

d) a solvent.
Preferably. the invention comprises:
a) 100 parts by weight of the acryl-based copolymer obtained by copolymerizing
1) 5 to 50 parts by weight of the unsaturated carbonic acid. unsaturated
carbonic anhydride or mixture thereof
i1) 5 1o 50 parts by weight of the hydroxy group containing olefin-based
unsaturated compound; and
iii) 5 10 70 parts by weight of the olefin-based unsaturated compound and
then eliminating unreacted monomers:

by 5 to 30 parts by weight of the [.2-quinonediazide compound:



the photosensitive resin. Further. the invention
provides a pattern formation nmethod of an LCD
substrate using the photosensitive resin composition.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON phis invention
is further described in detail. The photosensitive
resin conposition of the i nvéntion is characterized by
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The acrvl-based copolymers of a) can be obtained by radically reacting i) the
unsaturated carbonic acid. unsaturated carbonic anhydride or mixture thereof. ii) the
hydroxy group containing olefin-based unsaturated compound, and iii) the olefin-based
unsaturated compound under the presence of a solvent and polymerization initiator and
then climinating unreacted monomers through precipitation, filtration and vacuum drying
PrOCEsses,

For the unsaturated carbonic acid, unsaturated carbonic anhydride or mixture
thereal of @) i) used in the invention. unsaturated monocarbonic acids such as acrylic acid
and methacrnvlic acid: unsaturated dicarbonic acids such as maleic acid. fumaric acid.
citraconic acid. methaconic acid and itaconic acid; or unsaturated dicarbonic anhydride

thereot can be used alone or by mixture and in particular. it is more preferable to use



reactivity and solubility with regard to al kal i ne

aqueous solution that is a devel opnent solution. The

unsat urated carbonic acid, unsaturated carbonic

anhydride or mxture thereof 1is contained preferably

in an anount of 5 to 50 parts by weight with regard to

100 parts by weight of the 2otal nononers and nore
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wherein R is H or CHy and n is 1~2. and these compounds can be used alone or
by mixture. In particular. using the compound represented by formula 7 is advisable
hecause it can enhance flexibility.

‘the hydroxy group containing olefin-based unsaturated compound is contained
preferably inan amount of 5 to 50 parts by weight with regard to 100 parts by weight of
the total monomers and more preferably 10 to 40 parts by weight. When the amount is
less than 5 parts by weight, heat resistance is decrcased and when it exceeds S0 parts by
weight, solubility with regard to an alkaline aqueous solutions becomes too high.

For the olefin-based unsaturated compound of a) ii1) used in the invention.
mcthy | methacrylate. ethyl methacrylate. n-butyl methacrylate, sec-butyl methacrylate.
tert-butyl methacrylate. methyl acrylate. isopropyl acrylate. cyclohexyl methacrylate. 2-

methy levelohexyl  methacrylate,  dicyclopentenyl acrvlate, dicyclopentanyl acrylate.



tent-butyl nmethacrylate, nmethyl acrylate. isopropyl
acryl ate, cycl ohexyl nethacrylate, 2- nethy
I cycl ohexyl methacryl ate. dicycl opentenyl acryl ate,
di cycl opentanyl acrylate, 6 dicycl opentenyl
nmet hacryl ate, dicycl opentanyl nethacryl ate,
| -adamantyl acrylate, |- addhantyl nethacryl ate.
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The acryl-based copolymers of a) obtained by radically reacting the above
monomers under the presence of the solvents and polymerization initiator and eliminating
~unreacted monomers by precipitation, filtration and vacuum drying 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
weight average molecular weight in terms of polystyrene less than 5,000, their

development  properties. residual film rate and so on are decreased or pattern




nonomer s under the presence of the solvents and

pol yneri zation initiator and elimnating unreacted
nononers by precipitation, filtration and vacuum
dryi ng processes have preferably a weight average

nol ecul ar weight (Mv) in terns of polystyrene of 5,000
to 30.000 and nore prefer ably. 5,000 to 20,000. In
case of the interlayer dielectrics having a weight
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- methylethyi|phenyl]ethylidene]bisphenol.  or  bis(2.5-dimethyl  4-hydroxyphenyl)-2-
bydrony pheny Imethane can be used alone or by mixture.

When the quinonediazide compounds are synthesized with the above phenol
compounds and naphtoquinonediazide sulfonic acid halogen compounds. their
esterification rate is preferably 50 to 90 %. When the esterification rate is less than 50 %,
residual film rate can be deteriorated and when it exceeds 90 %, scum on patterns may
CCcur,

The 1.2-quinonediazide compounds are contained preferably in an amount ot 5 to

S0 parts by weight with regard 10 100 parts by weight of the acryl-based copolymers of a)
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methy lethylether: propyleneglyeol  alkyletheracetates  such — as propyleneglycol
methy letheracetate. propyleneglycol ethyletheracetate  and propyleneglycol
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propvlencelveol butvlether: dipropyleneglycol alkylethers such as dipropyleneglycol




the solvent of d) used in the invention does not
generate coating stain and flatness of interlayer
dielectrics and thus it allows uniformpattern profile
to be fornmed. for the solvents, alcohols such as

met hanol, ethanol. benzyl al cohol and hexyl al cohol:
ethyleneglycol al kyl et her ac8tates such as
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The silane coupling agent of f) improves adhesion to substrates and it is
contained preferably in an amount of 0.1 to 20 parts by weight with regard to 100 parts
by weight of the acrvi-based copolymer of a).

For the adhesive. silane coupling agents having reactive substituents such as a
carboxyt group. methacryl group. isocyanate group or epoxy group can be used.
specifically. y-methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane,
vinvltrimethoxysilane, y-isocyanatepropyltriethoxysilane, Y-

elveidoxypropyltrimethoxysilane, or $-(3.4-epoxy cyclo hexybethyltrimethoxysilane can

he used.




1 he photosensitive resin conpositions conprising the
above conponents may further conprise e) a nitrogen
cont ai ni ng crosslinking agent conprising an al kano
group 1) a silane coupling agent, g) an acryl
conmpound, or It) a surfactant, if necessary. | he

ni trogen cont ai ni ng crossllﬁﬁlng agent conprising the
al kanol group of e) |nproves heat resistance and
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I've substrtuents carboxyl group.
nethaenyisgmgma-bbspcyanate group or epoxy group can
be used. SpeC|f|caI
y- met h!aél.rl§” %WWHW'? F‘Pflt%ié%laﬁgﬁéﬂbl'hﬁ‘é‘” amount of 0.1 to 30 parts by
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polyoxyethy lenenonylphenylether, FI71. F172, FI73 (product names: Dainippon Ink &
Chemicals Inc.), FC430, FC431 (product names: Sumitomo 3M Limited). or KP341
(product name: Shin-Ftsu chemical Industry Co.. Ltd.) can be used.

The surfactants are contained preferably in an amount of 0.0001 to 2 parts by
weight with regard to 100 parts by weight of the acryl-based copolymers of a), and the
amount within the above ranges is advisable for the improvement of the development or
coating perlormances of the photosensitive compositions

I'he concentration of the solids of the photosensitive resin compositions of the
invention comprising the above components is preferably 10 to 50 parts by weight and
~ the compositions having the solids within the above ranges are used preferably after

being filtered with a millipore fitter of 0.1~ 0.2 .



OCH2-CGCH20-Cl -12Z’GCH OCH PO --(R b 8 wherein Ris

a hydrogen atom al kyl group having I - 5 carbon
atons, al koxy group having 1 - 5 carbon atons or
al kanoyl group having 1 5 carbon atons. | < a < 6,

and a + b = 6. The acryl conpounds are contai ned
preferably in an anmount of 01 to 30 parts by eight
with regard to 100 parts by meight of the acryl -based
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For the development solutions. alkaline aqueous %olutlons are 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 di-n-propylamine; tertiary
amines such as trimethylamine, methyl diethy! amine, dimethy! ethyl amine and triethyl
amine: alcohol amines such as dimethylethanolamine, methyldiethanolamine 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 methano! and ethanol and surfactants can be added
thereto in a suitable amount.

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

are efiminated by being washed with ultra pure water for 30~90 sec. and patterns are

formed alter dry. After the formed patterns are irradiated with lights such as UV, the




phot osensitive resin conpositions. The pattern
formati on nmethods of the invention are characterized
inthat in methods of formng the pattern of LCD
substrates by form ng photosensitive resin
conpositions into organic insulating films, the

phot osensitive resin conposfﬁﬁons are enployed. In
particular the nethods of formng the pattern of LCD

substr usi ng. t he hot osensitive resin
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such as trimet hyl am ne, nethyl di et hyl am ne, di nethyl
theagaps Olthf Heedtd-tri et hyl  anine: al cohol ani nes such
as di nmet hyl et hanol am ne, net hyl di et hanol am ne and
triethanol am ne: or aqueous solutions of quaternary
amohkdMBdIS s such as tetranmethyl ammoni um hydr oxi de
candnh Hraethyl amoni um hydr oxi de. The devel opnent
‘ons are used by dissol ving al kal i ne conpounds

at a(eepGann @tA@N-BfsedCdpolyhél) % by weight, and
aqueous organi c solvents such as nethanol and et hano

and Supfle withs @ahnpiibaaadatirerndy eerés pnwaighiueh hbraaobis(2.4-
dugqﬁyi%inwfb‘llﬁf%) ot Bs FeUEL, Qfﬂqﬁﬂgtrmvﬁgx@nﬁa 2BeVGirs by weight of

evel opnent sol ut'i ons, unnecessary
methacrylic acid. 25 parts by welght of compound of tormula 7 wherein R is CH;z and n is

I, 15 parts by weight of styrene. 15 parts by weight of butylmethacrylate and 20 parts by
weight of dicyclopentenyl methacrylate were added and gently stirred after nitrogen
substitution. The reaction solution was heated to 62 . which was maintained for 10
lours whereby a polymer solution containing acryl-based copolymers was prepared.

100 parts by weight of the polymer solution comprising the acryl-based
copolymers was precipitated in 1000 parts by weight of ether Poor Solvent to eliminate
unreacted monomers. Then. Poor solvent in which unreacted products are dissolved was
removed through filtering process using mesh. Thereafter, they were vacuum dried under
30 T whereby the solvent containing the unreacted monomers remaining after the
filtering process were completely removed. Hence, the acryl-based copolymers having

the average weight molecular weight of 10,000 were prepared. The weight average



are elimnated by being washed with ultra pure water
for 3090 sec. and patterns are forned after dry.
After the fornmed patterns are irradiated with |ights
such as UV, the 12 patterns are heated in heating
machi nes such as an oven at a tenperature of 150250 C
for 30-90 nmin. Thus, final paxterns can be obtained.

The phot osensitive resin conpositions in accordance
mﬁtqrtheoﬁnesent_iﬁyeqtiqn have §xcelteqp _ d usi
MRS U HeACAS 1T AVLENSTY P T HEAT I RS PE P ene measured using

Gpesol ution and so on and in particular, they can
remar kably i nprove preservation stability at room
t enpéPEpaiosonpdl -2 QuaeRiiagfion so that they obtain
religbility agyjnterlayer,diel ectrigcs pfsHCR hydroxyphenyl]-1-
manufacturing process and at the sane tinme, the
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process after photo process. For better understanding
thgt PEPEChr esent invention, preferred embodi nents

fol | pWeparde Jrohh@WinagiveRafRIcemRLigohNt ended to nerely
illustrate the invention w thout I|n1t|g? the scope

of t he0 partelit ivoight EANRDES PEDARPREY FbaseF eqrd egronzJoparts by
Acryl - Based Copagl yner) fil ask wi ph 2, copl| L1
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tetrahydroxyfuran, 25 parts.by weight of nethacrylic
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wherein Ris CH3 and~_is 1, 15 parts bywei ght of
styrene, 15 part ght of butyl ng

20 parts by gefght of djcyclopenteny| nethaprynte
were added and gently stjrred after njtrogen
substitution. | -IMe_reacti i eated to

gﬁi%ﬁl LFONMWa
62 C. which was nai ntained 2 %y hours whereby a
pol ynmer sol uti on cont ai ni ng acryILbased copol yrmers was
prepared. 100 parts by weight of Qhe pol ymer sol ution
conprising the acryl -based la
were mixed. The mixture was dissolved in dipropyleneglycol dimethylether so
that the concentration of the solid of the mixture became 20 % by weight and then filtered

using a millipore filter of 0.2 mm whereby a photosensitive resin composition was

prepared.

LXAMPLE 2

With the exception that when the acryl-based copolymers were polymerized in
Example 1. 2-hydroxvethylmethacrylate was used instead of the compound of formula 7,
a photosensitive resin composition was prepared in accordance with the same method as

used in Example |,

EXAMPLLE 3



copolynmers was precipitated in 1000 parts by wei ght of
et her Poor Solvent to elimnate wunreacted nononers.
Then, Poor solvent in which unreacted products are

di ssol ved was renoved through filtering process using
mesh. Thereafter, they were vacuumdried under 30 C
wher eby the sol vent containildg the unreacted nononers
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| -nmeth Iethyf? ] et hyl i den] bi sphenol
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|, 2- napht oqui notfedi azi &H@ GI(C(H‘Q)g er and 10
parts by wei ght of epoxy- bas crossllhklng agent
represented by fornula ]a: mey m xedQ The m xture was
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20 % f [ [
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exception that when the acryl -based copol yners were
1'polymerized in Exanple |. 2-hydroxvethyl net hacryl ate
was used instead of the conpound of fornula 7,

EXAMPLE 3
With the exception that when the photosensitive resin composition was prepared

in Example 1. an epoxy-based compound represented by formula 3a:

3a
was used instead of the epoxy-based compound of formula la. a photosensitive
resin composition was prepared in accordance with the same method as used in Example

l.
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a photosensitive resin conposition was prepared in
accordance with the sane nethod as wused in Exanple 1.
EXAMPLE 3 14 Wth the exception that when the
acryl - based copol yners were polynerized in Exanple 1,
2- hydr oxypr opyl met hacryl ate was used instead of the
compound of formula 7, a pH& osensitive resin
conmposition was prepared in accordance with the sane
s used in Exanple |I. EXAMPLE 4 Wth the

n that when the photosensitive resin

CoNpesii ihe BxM@SoP iRPh&dtheipholoX@ikRive rdsin edm@RRXY B SREhared

_conpound represented by formula 2a: nl-<r '~ ~O CH2Q
inEapEpBO} an proxysbased paundesresddf Pnoreda 48t the
epoxy-based conpound fermula |Ia, phot ggensi tive

resin conposition was™“prepared i n\actor dan wth the
same nmethod as used in Ex le 1.\EXAMPLE 5 Wth the

exception that when the p osensi esin
conposition was prepared |[i Ieéé. an epoxy- based
conmpound represented by férnula 3a: wais used

i nstead of the epoxy-based conpound of fornula | a, a
phot osensitive resin conpositi was prepared in

accondane® witdt §ihge SpHB-BRED 66 RRind SE dointul £EXaPpiRdtosdnsitive
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restn composition was prepared in accordance with the same method as used in Example

I

EXAMPLE 7
With the exception that when the photosensitive resin composition was prepared

in Example 1. an epoxy-based compound represented by formutla 3a:

H,C

0|3
5a
was used instead of the epoxy-based compound of formula la, a photosensitive
resin composition was prepared in accordance with the same method as used in Example

[

- EXAMPLE 8

With the exception that when the photosensitive resin composition was prepared

in Cxample 1. an epoxy-based compound represented by formula 6a:

H4C

O |3
Ha




EXAMPLE 6 Wth the exception that when the

phot osensitive resin conposition was prepared in

Exanpl e |I. an epoxy-based conpound represented by

formula 4a:. H Ot YO\ I O3 [/ 4a was used

i nstead of the epoxy-based conpound of fornula la. a

phot osensitive resin conposilGi on was prepared in

accor dance mﬁth the sane nethod as used in Exanpl e

oot daoer 1V I EEBRHEER f Bl S PRty ojphotosensiine
zuﬁxa{ﬁmqnﬁ’ldon B eyt inasedd arepOtinge kapr es@ol aduky in Example

fornmul a 5a: H3C 5a was used instead of the
I epoxy-based conmpound of formula 1 a, a photosensitive

resin conposition was prepared in accordance with the

sane nethod as used in Exanple EXAMPLE 8 Wth the
AﬁﬁﬁkMﬁﬂkmﬂiﬁﬁm$M%ﬁﬂLthe photosen3|t|ve resin

ggggundﬂh ‘{CG e'ﬁtﬂéd rhen flhe acrﬁxl?agpc! g(f_{%)éngé?s %%Pexéfol%%ﬁ%d in
Example 1. gl_\udyl mcthduylate was used instead of the compound of formula 7 and

when the photosensitive resin composition was prepared, the epoxy-based compound of
formula la was not used. a photosensitive resin compaosition was prepared in accordance

with the same method as used in Example 1.

COMPARATIVE EXAMPLE 2

With the exception that when the acryl-based copolymers were polymerized in
Example [ B-methylglyeidyl methacrylate was used instead of the compound of formula
7 and when the photosensitive resin composition was prepared, the epoxy-based
compound of formula la was not used. a photosensitive resin composition was prepared

in accordance with the same method as used in Example 1.

The properties of the photosensitive resin compositions prepared in Examples |
to 8 and Comparative Examples 1 and 2 were evaluated by the following procedures and

the results were shown in Tabie 1 below.

a) Preservation stability at room temperature-After the photosensitive resin
compositions were placed in a clean room. which was maintained at 23°C and 40%
humidity. from one day to two weeks. change in sensitivity (mJ/em”) was checked every
day. When change during two weeks was less than 10%, it was marked as “©,” when it
was 10 =20 %. =~ and when it exceeded 20%. “x.”

hy Sensitivity- The photosensitive resin compositions prepared in Examples | to
8 and Comparative Examples | and 2 were coated onto glass substrates using a spin

coater and then pre-baked on hot plates at 90 T for 2 min whereby films having a

thickness of 3.0 /m were formed. After the formed films were irradiated with UV having



16 was used instead of' the epoxy-based conpound of
formula | a, a photosensitive resin conposition was
prepared in accordance with the sanme nethod as used in
Exanple |. COVWPARATI VE EXAMPLE | Wth the exception
that when the acryl-based copol yners were pol ynerized
in Exanple |I. glycidyl netHacryl ate was used instead
of the conpound of formula 7 and when the

_ phot osensj tive.resjn compositiaon S prepared, the.
o0y Sods Cphid B o girniit N3 As Cha Stducbesy of 10
- LiRbRt 9sens M‘N%,siﬁw%%ké@ieféﬁﬂﬁ@@ bhttePR MRS, e 8RRFEEvERped with 2.38
accordance with the sane nmethod as used in Exanple
Wi (QENVRARATPHVE o XNuPLEEh vianwreiumhedrexide pt 2oriC tfkat nihand then
he, acryl-based copal S -yere. po rized in o
S B R R G PG ol P £ ksl o gppems were
inhdisicead ot vt e igonp wadito b Lommuliaac 485ame fvh@m hlvew and then
photosensitive resin conposition was prepared, the
healgo xycipaserh oveprpolnld fof 69 oty heraba pakgsnetoiimsgee obfained.
phot [ ki VgL esi 0Sietil.0 N . ,
Becor daneh G Fre T mE R TRESE PR PR B W Mo b) was
mékeeproperties of'the photosensitive resin

conpgsi tions. prepared.jn Exanples | ~to 8 and .
Conpar bt VB eRaR i il B AG pe swgdr Pl pmed ims
fofndd i0WhNG PRALeEHAERSd . aNRkn hRehdies Wit 5 MR of RRWRLsisH T be fore-
Fable | below a) Preservation stability at room
miglbipey gtub e 2AFpeit Wk erapfrdtas Sensivhdnvie wagg n 40 %. A and when
, conppsi,bi ans. were placed in a clean room which was
MarMtai néd "at 23C and 40% hunidity, fromone day to
two WerkssmiehanNgge irfhsHBR%Int el d¥hd palleetdl )i maSoriRa Gk aBbve b)
every day. Wen change during two weeks was | ess than
at 40 es Megsurpdrikiag aggectiometaphen it 9N Lis 10 -20 .
and @k]in it exceeded 20% x. h) Sensitivity- The
phot 684nLi tive resin conpositions prepared in Exanpl es
| to 8rand.Cespanati ve Exanples | and 2 were coated
onto gl ass, sybstr at@¥sitsh iy &) Repilion eatee Restritaref fesmission

pr e- baked “on hot” plates at 90 C for 2 min whereby |
fil'ms! havi ng ‘a 275 ? 3 o o028
Fx. 2 o R o e
Ex.3 o280 3 o T
Ex.4 | o Coars ‘ 3 o 929
Iy, s o ' £ R B o 93,1
Is.6 | 280 1 3 e T T3 T
Lx.7 - | 280 3 o o9
b8 285 3 o 93.1
Com. Bx. | X : 280 | 3 5 873 |
Com. Ex 2 X 280 3 5 T

From Table 1 above. the photosensitive resin compositions prepared in
accordance with Examples | to 8 showed excellent sensitivity, resolution, heat resistance
and so on and in particular, their preservation stability at room temperature and

trunsmission were very excellent when compared with Comparative Examples | to 2 so




thickness of 3.0 !mm were fornmed. After the forned
films were irradiated with UV having 17 an intensity
of 20 nbv/cu/ at 435 nmin an anmount of Dose to O ear
on the basis of 10 p n[ Line & Space 1:1 CD using
predeterm ned pattern masks, they were devel oped with
2.38 w.% aqueous sol ution &

t et ramet hyl ammoni urrhydroxi de at 23 C for I mn and

th'Y’HE(r qu«@thmp HRUC b@ | ‘é”odé%'gﬂ%&ﬁéa‘ ﬁglamgf,erqgo \}\%c 18t61la\e1 dielectrics
ollraagh@b8dinWohitaddMn Ra! TT vaipatdiive BshihieOT ard2 Lheit Gréservation
at 435 nmfor 500 mJ/cnt' and then heated to cure in
S I\ oMY (PTG rAIE GYasE0T AP ARFhEHEBASRatYasrIREOF pchierefore.
m&l\’eﬁ% cﬁmgft\nﬁqﬂengg)a)Eﬁectplloqltnt'eiq er meécmcg' mum si ze of the
patterned T1l 5 ove was neasured. d)
Heat TReshabanoeyd muwcuimm)smrbm opaidgoltdlam arld thegfredeni givention
h'le‘ ‘t\pc?lcga )I;lﬂc%d £s nl senslmc{\ msolu ony k%e t les&an 3500d, so_on_and in
‘reastr ed.? e "t RARge Tate g1 €8O THE “pasi's
pi 1ﬂiu1bef mtetalmdﬂIMKdthgnmsv@ pre2éry %onl itablm@ eﬂf&dﬁdﬁﬁderﬁﬁelatme and
' enltvvas 0" 40 % " and when
oy iaige %D LAt thgy - w@) O*ﬁaahgﬁlr%’gr%nd&rwge*tlarvahsqﬁ'%r'% of LCD
mﬂlﬁtf%uf?fn ot A8cRRtd8rNafe sh%gstmfn@rtﬂgqja{t&na#%ﬂﬁ%:m me?ﬁ‘bd 400.cp
was neasured using a spectroneter.
\Upf[@lgfer Qlatl]eonngnlam bty l@@m@p@pmst‘[ye(1ﬁﬂ|h(qqm@osmons enables the

AR SR £ PO DSR4 B

;31‘4&2.3583@92018 phdcdss. S02803093. 1 | A 602803c93. 2 Ec
73303c92. 9




tc 80285093.1 (om Ex. |X2803087.3 'ow. Lx 22803088.1
From Tabl e 1 above- the photosensitive resin
conpositions prepared in accordance with Exanpl es |
to 8 showed excellent sensitivity, resolution, heat
resi stance and so on and in particular, their
preservation stability at rd®ntenperature and
transm ssion were very excel |l ent when conpared with
Conpar ati ve Exanpl es | toﬂﬁAﬁﬁ'ls that they could
obt ai n much superi or rel i abi ?y when applied to the
interlayer dielectrics of LCD process. In contrast,
in case of Conparative Exanples 1 and 2, their
Whildsgpipktliitn  stability at roomtenperature was not
good and transm ssion was inferior and therefore,
they had difficulty in being applied to interlayer
L. di dlogomsites:, resimeophwitosensiptisve: resi n conpositions in
acco!;)dlz%nlcre\fl—wasteﬁ ct)h(ﬁ /'Igrreosn?rflt]edi bn'vcentli 'ogri 1',3."?“"3 excel | ent
per f Orifaiices™ih “SERST i VTV PeSBfeoA e heat
resi stancie andmsQuartdacgbotic Ral tiGuluaded tch@ynicaBnhydride or
remar kabl y i nmprove preservation stability at room
tenﬂéﬁ%?%%éwﬁ d transmi ssion so that they can obtain
reliabili i Ya ]ﬂ%rdx@«‘tg%tlpar)()ﬁ[airﬁlﬁgeblgﬁﬁ-rbh§§ u%atd&@d compound, and
manuf acturing process and at” the sanme tine, the
pat tern fivy ampictn-bredhodatefated Compsuskandgheselwhinathe unreacted
inv%ﬂ%blggusing t he photosensitive resin conpositions
enables thHe formation of superior patterns of
I nt én kayejuichretiagitle c@spapdl i ed to LCD manuf acturi ng
process after photo propcess. 19 CLAI VWhat is clained
i g; cqan s‘av%h%ébege“—ﬁgﬁpt) nperepresinirdyipERy e it 6‘?18'con‘pr i si ng:
a) an acryl -based Q| ynmer obt ai ned by _egQpol yneri zi ng
i) an unsat ur at ed ORi ¢ aci d, unsat eg._car boni c
anhydride or gm er eof .

0
CHZO[T[:(C H,)sO)] “ﬁ
o o}
2
0 O




[ ) - SN

i) a hydroxy group containing ol efin-based
unsaturated conpound, and iii) an ol efin-based

unsat urated conpound and then elim nating unreacted
nmononers, h) a 1, 2-quinonedi azi de conmpound: c) an
epoxy- based conpound represented by fornula | to 6:
0-'---~r Q---,-0CCH20C 1200 cH2g (CH2)50] n Il 11
02320 RO4 RRNHNDNMWerein Ris a hydrocarbon
group having | to 10 carbpn atons an njls to 5; and
d) a solvent. ghot S Sltp\\ S|n Jﬁnp03|t|on

according to cIa|n1I conpfi/sing:
O n
4
R
O |n
5
R
O In
6

wherein R is a hydrocarbon group having 1 to 10 carbon atoms and n is 1 to 5;
and

dy a solvent.

2. The photosensitive resin composition according to claim | comprising:
a) 100 parts by weight of the acryl-based copolymer obtained by copolymerizing
1) 5 to 50 parts by weight of the unsaturated carbonic acid. unsaturated
carbonic anhydride or mixture thereof;
i1) 3 to 50 parts by weight of the hydroxy group containing olefin-based
unsaturated compound: and
then eliminating unreacted monomers;
b) 5 to 50 parts by weight of the 1.2-quinonediazide compound;
¢) | to 50 parts by weight of the epoxy-based compound represented by formula |
10 6 as defined above: and
dy the solvent in such an amount that the content of the solids in the

photosensitive resin composition is 10 to 50 % by weight.




a) 100 parts by weight of the acryl-based copol ynmer
obt ai ned by copolynerizing i) 5 to 50 parts by wei ght
of the unsaturated carbonic acid, unsaturated

car boni ¢ anhydride or mxture thereof; ii) 5 to 50
parts by wei ght of the hydroxy group containing

ol efi n-based unsaturated cdfpound: and iii) 5 to 70
parts by meight of the ol efi n-based unsaturated

g?l{, &%g@s%glrtlt\g rBsm chgmsﬂ%lti nag%cHgi %g Baeglgillﬁgngg ﬁg;un@turated

LLu(IbOﬁ'inUﬂdunsiﬁDmJtui ﬂir&&l@&:ﬁﬁ}ﬁnb@/«)ﬂ/\ﬁl@m tl&fredﬂ'mé a) i) is selected from
epoxy- based conpound re rese l.a

th &7 W 8O SBH0E: © aﬁ‘d‘ o l‘g(’drf\i}, e r@lﬂd el%‘rflc%,ofﬂmanc acnd

citkRatic hbie. pemhentc &fid. tlﬂi@onﬁ@|ablastllisﬁtut<h&1 dipheba8 anIsidiidy ehereof
resin conposition is 10 to 50 % by weight. 21 3. The

angdhotlesdhaitl ve resin conmposition according to claiml
wherein the unsaturated carbonic acid. unsaturated

. carbonic anhydride or m xture thereof of a) i) is
4.SB&ﬁmn&@nﬁﬁanmsmhmn@DQUQna@msﬁsgkngmufla@:whiweayﬂﬂxvgﬂmP

RSB S BRHBLS AR i BB Ra om v woun

cobigat.ur atgd dltﬂm@meﬂnmhm%l de theieafethAndihatxtay. e  2-
t her éof . 4. he” phot osensitive resin composition

h\é@cmndm@un@tec| gihiinoxyrrerdmsthesialarsy d 2 ok gmBewsdp represented by
mggp(alnlng ol ef i n-based unsaturated conpound of a) ii)
is selected fromthe group 2- consisting of
2- hvdroxyet | rRl acryl aCe. 2-hyd roxyet hyl met hacryl ate,
hvdr oxvpr opyl asryl atg. 2-hydroxypropyl net hacryl ate, a
compound repres by formula 7: 7 O O IC(CH2)50

0O O
n

wherein R is T or CH; and nis -2 and mixture thereof.

5. The photosensitive resin composition according to claim | 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
methacrvlate.  methyl  acrylate. isopropyl acrvlate. cyclohexyl methacrylate. 2-
methyvlevelohexyl methacrylate. dicyclopentenyl  acrylate, dicyclopentanyl acrylate,
dicyelopentenyl methacrylate, dicyclopentany! methacrylate, 1-adamantyl acrylate. |-
adamanty | methacry late, dicyclopentanyloxyethyl methacrylate, isobornyl methacrylate,
cvelohexyl acrvlate, 2-methylcyclohexyl acrylate. dicyclopentanyloxyethyl acrylate,
isobornvl acrylate. phenyl methacrylate. phenyl acrylate. benzyl acrylate. styrene. o-
methyvl stvrene, m-methyl styrene. p-methyl styrene. vinyl toluene. p-methoxy styrene.

| 3-butadicne, isoprene. 2.3-dimethyl 1.3-butadiene and mixture thereof.
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wherein Ris I I or CH and nis I-2 and m xture
thereof. -H n 5. | he photosensitive resin
conmposition according to claiml wherein the

ol efi n-based wunsaturated conmpound of a) iii) is
sel ected fromthe group consisting of nethyl

met hacryl ate. ethyl nethacryl2ate. ii-butyl

net hacryl at e. sec butyl methacrylate, tert-butyl

6. %Elpﬂﬂ{)gexaslltn%e rﬁ51 Xllﬂg?ﬁtn(y]zg&%h{“#‘éF&EBFXh @ﬁ{r}fllnaﬁlg -acryl-based

copEt lha;cmyi)a]hea watii gty et openhelyllaaeciyhadey) in terms of polystyrene of
di cycl ntanyl acrylate, dicvel opentenyl
’(Hgﬂﬂégsgfate di cycl opent anyl nethacryl ate,
| -adamantyl acrylate, |- adamanty | nethacry |ate,
dlcyclopentanyloxyethyl met hacryl ate, isoborny
7. mBichabpipbaseive  wyiel eplaRgHitioae Bycadisg @- fB8t My | cvb%lﬁe%w 1.2-
" NHANY ! QANBINWonRCihY ! BhGp QRRIARL of 1.2-
qug®p('ggﬁ'(%LE%G&Pﬁgihgc¥y$%%t' WLenyﬂ ?% Fate Sbgnf)
quaonydiatide- 4-sﬂ3!$m'ecne>teral 2npirouédistiga- éﬁ@lfommesmqjt h%qumone iazide-
¢ ene. rene vi nyl toluene, p-nethoxy
O- @VP@ﬁﬁm‘gV““5d¥§ i soprene. 2. 3-di rnet hyl
, 3- but adi ene and n1xture thereof. 22 6. The
photosen3|t|ve resin cqonposition accordi g to C%ﬁ
8. \Whepltnse HEVats I cOBRSEHO REHEI Y IgR ]a)“ 5y the r?j’ﬁf)fd) is
xcl@%’l% ﬂg% ﬂplwﬁﬁl l@ﬁbl%igg(ntal&wm slith 3EHERaffl. RRIYE bL¥EENE cohol

hot osensitive resin
andmﬁpdghmhdnc@ebondﬁmga&mdeaﬁﬁm$6MMQh@$ﬁmvhéwﬂqurnﬁhﬂemel

nd of b
ace ?légﬁggbh cngdlwoqo[&\)f?e%l eé agctatc) et!nslgl?egllzwi%ﬁef_ﬁ )_léﬂ&]?l}{r%rhpgmates such

£r N I'none
as ecahﬁt‘:m,gllwal- G]lhﬂtlﬁmﬁﬁ'&ﬂ ﬁEUpde\aEz- siwd fedﬂileﬂxegl&t(ﬁr (;:thylether propionate;
U|noned|a2|de- 6-sul fonic e and gg}tu

pierebro TBOna <ot SBRS EIVENEREr eSO ¢ hyleneslycol

dlﬂ@&ﬁ&d'd’lnglw\tlglcc-h%blmailk'vml‘?cﬁ?' dcht hg %%’tl‘#&%@ﬂl%(ﬂ) mofiomethylether,
sel ected fromthe gr oup consi stin al COhO S such aS

digtiet! ramblep! etohafnbylcthbrerdz«yh»Iatecbh'ol dIl@ﬁ@iﬁbs(v@ndaﬂ@éhéﬂneglycol
m&tﬂé{l}wkt%gi ygacl)ilnp\ c)éllxﬁ(t)lheglkﬂgtﬂt’@%eq?t ug hatEﬁyI eljﬁ) gﬂ}lenezrlycol

et her” "ace yco
:m&hwhythatlhez[tc acepna;belenc&ﬂhysl eneghydcladlacatakql etikr propyleneglycol
propi onates such,  as ethy Ie@ﬁgé{col neth | et her
p
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methvletherpropionate.  propyleneglycol —ethyletherpropionate and  propyleneglycol
propyletherpropionate:  propyleneglycol monoalkylethers such as  propyleneglycol
methvlether.  propyleneglycol  ethylether,  propyleneglycol  propylether  and
propy leneglveol butvlether: dipropylencglyceol alkylethers such as dipropyleneglycol
dimethylether and dipropyleneglycol diethylether: butyleneglycol monoalkylethers such
as  butvieneglycol  monomethylether  and  butyleneglycol =~ monoethylether:
dibutyleneglycol alkylethers such as dibutyleneglycol dimethylether and dibutyleneglycol

diethylether: and mixture thereof.

9. The photosensitive resin composition according to claim 1 further comprising at least

one additive selected from the group consisting of e) a nitrogen containing crosslinking



et hyl enegl ycol nonoal kyl et hers such as et hyl enegl yco
nmet hyl et her and et hyl enegl ycol ethyl et her:
di et hyl enegl ycol al kyl ethers such as di et hyl enegl yco
nononet hyl et her, di et hyl enegl ycol nonoet hyl et her,
di et hyl enegl ycol di net hyl et her and di et hyl enegl yco
net hyl et hyl et her: propyl ene@3ycol al kyl et heracet at es
such as propyl enegl ycol nethyl et heracetate.
agg{lqg%lpﬁgﬁglra%{lglg\tamt%tghgu e her”g[g ip%ngngenp,rgqula%rr]v‘?gtlj%goodnd and
h)ahmyhmmmerproplonates such as propyleneglyco
nmet hyl et her propi onate. propyl enegl yco
et hyl et her propi onate and propyl enegl yco
10PRAPYIreLbek RE @@hﬁmtgca cREPPHHENRD IH:GAboRRRRRE lfésh;eédax%oslnon
such as | enegl ycol neth ether. propyl enegl ycol
of aihyeetils 'ﬂggﬂb%yleneglycol propyl ether and propy
| enegl ycol hutyl ether: dipropyl eneglycol alkylethers
such as di propyl enegl ycol di net hyl et her and
| ldiz\pptxipylh éhl@gfltiycohetdbcétoiﬁ;ahelth@r subburty |ueimg ghy gdibtosensitive resin
COin 70‘3][10I TY“IT ny D )Ta s, t % bUtyl ene(l lyCOl
honet fiyl'e ﬁ P %&1bu9yieneglycol nonoet hyl et her :
dlbutvleneglycol al kyl ethers such as di butyl enegl yco
di net hyl et her and di butyl enegl ycol diethyl ether and
m xture thereof. 9. The photosensitive resin
conposition according to claiml further conprising at
| east one additive selected fromthe group consisting
of e) a nitrogen containing crosslinking 23 agent
conprising an al kanol group t) a silane coupling
agent, g) an acryl conpound and h) a surfactant. 10.
An LCD substrate conprising a cured product of the
phot osensitive resin conposition of any one of clains
Il to 9. I I. Apattern formation nethod of an LCD
substrate using the photosensitive resin conposition
of any one of clains | to 9.



