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OF THE INVENTION Field of the Invention The present.
invention relates to a photosensitive resin
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Prior interlayer dielectrics have included PAC, binders, solvents, etc. and as

monomers for hardening the binders, epoxy-based acrylates have been mostly used.
However. in case of the prior epoxy-based acrylates, there were problems in the
fransmission and preservation stability of interlayer dielectrics and therefore, they caused
inleriority during L.CD manufacturing process.

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

required.

SUMMARY OF THE INVENTION
In order to solve the problems of the prior arts, it is an object of the present
invention to 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

for use in interlayer dielectzics of LCD manufacturing
process where the thickness of a filmis thick, an

LCD substrate conprising the cured product of the
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mixture thereof,
it) a hydroxy group containing olefin-based unsaturated compound, and

iii} an olefin-based unsaturated compound and then eliminating unreacted

monomers;
b) a 1,2-quinonediazide compound;

c¢) an epoxy-based compound represented by formula I to 6;
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R-0- 0---: H On 4n 5RnN 6 wherein Ris a
hydr ocar bon group having I to 10 carbon atons and n is
| to 5; and d) a solvent. Preferably, the invention
conprises: a) 100 parts by wei ght of the acryl-based
copol ynmer obtai ned by copolynerizing i) 5 to 50 parts
by wei ght of the unsaturated Zarbonic acid,
unsaturated carbonic anhydride or m xture thereof;
ii) 5to 50 parts by weight of the hydroxy group
contai ni ng ol efi n-based unsaturated conpound; and
iii) 5 to 70 parts by waj ght of the oIefln based
unsat urat ed conpound and s ‘ g unreacted
nmononers: b) 5 to 50 par ght af /' t he
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formula | to 6 as defined akhove; and d) the sol vent
in such an anount that the content of the solids in
the photosensitive resin conpé%ition is 10 to 50 % by
wei ght. Further, Fﬁe_i vention provi ges an
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wherein R is a hydrocarbon group having | to 10 carbon atoms and nis | to 5;

and

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

b) 5 10 50 parts by weight of the 1.2-quinonediazide compound;




Further, the invention provides a pattern formation

nmet hod of an LCD substrate using the photosensitive

resin conposition. DETAILED DESCRI PTI ON OF THE

I NVENTION This invention is further described in

detail. The photosensitive resin conposition of the

invention is characterized by conprising a) an

acryl - based copol ymer obtai ned by copol ymerizing i) an
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The acryl-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 efiminating unreacted monomers through precipitation, filtration and vacuum drying
processes, |
For the unsaturated carbonic acid, unsaturated carbonic anhydride or mixture
thereof of a) i) used in the invention. unsaturated monocarbonic acids such as acrylic acid
and 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




solution. The unsaturated carbonic acid, unsaturated
carboni ¢ anhydride or mxture thereof is contained
preferably in an anount of 5 to 50 parts by wei ght
with regard to 100 parts by weight of the total
nononers and nore preferably 10 to 40 parts by weight.
When the anount is less thas5 parts by weight, it is
difficult to be dissolved in al kaline aqueous
solutions and when it exceeds 50 parts by weig
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wherein R is H or CHj 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
because it can enhance flexibility.

The hydroxy group containing olefin-based unsaturated compound is contained
preferably in an 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 decreased and when it exceeds 50 parts by
weight. solubility with regard to an alkaline aqueous solutions becomes too high.

lF'or the olefin-based unsaturated compound of a) iii) used in the invention,
methyl methacrylate. ethyl methacrylate, n-butyl methacrylate, sec-butyl methacrylate,
tert-butyl methacrylate. methyl acrylate, isopropyl acrylate, cyclohexyl methacrylate, 2-

methylevelohexyl methacrylate, dicyclopentenyl acrylate, dicyclopentanyl acrylate,




6 dicyclopentenyl nethacryl ate, dicycl opentanyl

met hacryl ate, t-adamantyl acrylate, |- adamantyl

met hacryl ate, dicycl opentanyl oxyet hyl nethacryl ate,

i sobornyl nmnethacrylate, cyclohexyl acrylate.
2-nmet hyl cycl ohexyl acryl ate, dlcyclopentanyloxyethyl
acrylate, isobornyl acrylat@& phenyl nethacryl ate,
phenyl acrylate benzyl acryl ate, styrene, a- nethyl
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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
" unveacted 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



preferably a wei ght average nol ecul ar weight (Myv) in
terns of polystyrene of 5,000 to 30.000 and nore
preferably. 5,000 to 20,000. In case of the interlayer
dielectrics having a 'eight average nol ecular wei ght
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When the quinonediazide compounds are synthesized with the above phenol
compounds and naphtoquinonediazide suifonic 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
OCCUT.

The [.2-quinonediazide compounds are contained preferably in an amount of 5 to

50 parts by weight with regard to 100 parts by weight of the acryl-based copolymers of a)
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of a) and substrates. The epoxy-based conpounds are
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decrease o transm ssion. The solvent of d) used in
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and ethyleneglycol ethylether acetate; ethyleneglycol alkylether propionates such as
ethyleneglycol methylether propionate and ethyleneglycol ethylether propionate;
ethyleneglycol monoalkylethers such as ethyleneglycol methylether and ethyleneglycol
- ethylether: diethyleneglycol alkylethers such as diethyleneglycol monomethylether,
diethyleneglvcol monoethylether, diethyleneglycol dimethylether and diethyleneglycol
methy lethylether:  propyleneglycol alkyletheracetates such as propyleneglycol
methyletheracetate,  propyleneglycol  ethyletheracetate  and  propyleneglycol
propyletheracetate; propyleneglycol alkyletherpropionates such as propyleneglycol
methyletherpropionate, propyleneglycol ethyletherpropionate and propyleneglycol
propyvletherpropionate:  propyleneglycol monoalkylethers such as propylenegiycol
methylether.  propyleneglycol  ethylether.  propyleneglycol  propylether  and
propylencglyeol butylether: dipropyleneglycol alkylethers such as dipropyleneglycol



For the solvents, alcohols such as nethanol, ethanol,

benzyl al cohol and hexyl al cohol: ethyl eneglycol

al kyl et her acetates such as ethyl enegl ycol nethyl et her

acetate and ethyl eneglycol ethylether acetate;

et hyl enegl ycol al kyl et her propionates such as

et hyl enegl ycol nethyl et her prgpi onate and

et hyl enegl ycol ethyl ether propionate; ethyl eneglycol

nonoal kyl et hers such as ethyl enegl ycol nethyl et her and
dbtehﬂle&hmgﬂn;docﬁbropgibhgglmoh d'relhydiétbftrhjw*efmgglyqﬂl monoalkylethers such

o5t GVNSRRERS c BIORDROEHG ecfide. DHPLPRDYSflcoMypftibibmer:  or
dﬁumbglyaﬂ famryleams Qucﬁtab)dtb@m@iegryebl dthweltmr and aibasieneglycol

ycoI al kyl et heracetates such as
d‘ﬁ%ﬁ@iﬂ“: net hyl et her acet ate, propyl enegl ycol -

et hyhet r&ﬁfv@ﬁt@ta?é gon@zﬂﬁecp%@ bW?rgédéﬁoin amount that the content of the -

propyl et heracetate: propyl eneglycol
scﬁuldky»r" dtehetappbcposmatles restrodna®siproop Peeneg | 1Y¥dol50 % by weight and

mge#:th{?a?@é Ay prog{?"ﬂm} %gngrr f#yl ﬁnl%gl X SILI‘II of the solids of the total

ohat'e opyl eneg ycol
canipaRitiontibasgRrim a0aheby %@ﬁyhﬁﬂ@l@bk&&@i offeoatiigkydcembe tisin and
such as pr.opyl enegl ycol . netliy

her .. . )
L(Ep%gptélﬁggap ><;i§g)1]teas§ ,h%ndelf Heqxceeﬁp gBi}’?t@a{:\r@?:g@the thickness of coating
b&aﬁaeyih%k%a iARsl aﬂ&rc@@a&nﬁg aakNiRed dlmn@@oﬁﬁrtger

di propyl enegl ycol al kyl ethers such as
di pr dpy Ipbnwgénsisvle r@sm dqon'@phyp@t pravpragie the above components may

tu?}ng OFT&)LA%Q?gé X‘f%l ntt%}s{ gL o‘;*) ié'enr@g &, egflgo%;yrfsmg an alkanol group

ers
- D g@gmfm:ltohylluecf dgeml gﬁ:?:hkdmluylwﬁmpe@idy oﬁ!h) mmgi_iagthmy lifeieha:;ary o:r
I butyl enegl ycol al kyl ethers such as di butyl ene co
di net'%?l“é‘t%éf‘ CQH'@"EI'?%EW @k@& 3L Co"éﬁ’résﬂ'}%/%é ‘1511'8\% K&W“P of €)
..@ oS Gidlat thﬁaﬁ&' éﬁ@%ﬁes@érﬁto%%t?dt&egn@&qg B5ARYd bRASHAY in an
n anount that the content of solids of the tota

anpmmt @ts@ahsw 20 party lssveightowitlo &gﬂtddnsl Oppednby wmht of the aoryl-based
co ¥| 2l and nmore preferably 15 to 40 % by wei ght.
P yf”h unt of the solids of the total conposition

is | #86 actrblabaswcé}pdbynmbghl forth heostslhimkgmmmés L(Si‘,tﬁgtthélgitrogen
becqonmes thin and coati ng fl at nes dr_ecre
CopfRIINE BREl ki eSEenapPHENg e olHeT BlgueiRESe *tfewt%ﬁbﬁmmg

u&%ﬁmﬁg ahdHt C&ﬁeénéiml Be EBModd Efildek@AbA PEodVBE U T8maldehyde and

during coating. The phot osensitive resin conpositions
uremnpr icondepsatios abaweduttponeht s melaminer t hard confirmgldehyde,

&y Binidma peg Fggsgn.ls% ha bighy R Qe 1h 09 0BERRN ASARERINY

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 acryl-based copolymer of a).

For the adhesive, silane coupling agents having reactive substituents such as a
‘ carboxyl group, methacryl group. isocyanate group or epoxy group can be used.
Specifically. y-methacryloxypropyltrimethoxysilane, vinyitriacetoxysilane,
vinyrimethoxysilane. y-isocyanatepropyltriethoxysilane, v~
glveidoxypropyltrimethoxysilane, or B-(3.4-epoxy cyclo hexyl)ethyltrimethoxysilane can

he used.



) a silane coupling agent, g) an acryl. conpound, or

h) a surfactant, if necessary. The nitrogen containing

crosslinki ng agent conprising the al kanol group of e)

i mproves heat resistance and adhesion to substrates,

and it is contained preferably in an anount of 0.1 to

20 parts by weight with regad@ to 100 parts by wei ght

of the acryl-based copolynmers of a). The acryl-based

copol ymers of a) formcrosslinking structures using =~ &

. the diteaegérompamdail ) HaPrersSHE tARIMIGS B et redppRIes pamgitivity,

: 2 g
otk 8 4 AR MR e MG CHel 3 EHR AN st on
pr odPedfsrably, theromy! cehyded andcompend reoessteted blyifamula 8:
products of nelam ne and formal dehyde,
nmet hyl ol nel ar ni neal kyl et hers and i
met hyl ol ur eaal kyl et hercy,08t ai negrjg-om] dP€dTietsa The
si | ane coupling..qgmgﬁpkggb*tgp&o&ﬁ dhesion to
substrates and i{ is Lai nedg efaply in an
anount of 0.1 tot20 parts by wei ght # regard to 100
parts by weight of the acryl-based copol yner of a).
For the adhesive, silane coupligg agents having
reactive substituents such as a carhoxyl _group,
r net ndierepl Rgiscuhydrogmcatamatisyggoup havingplox§ cgrtonmtaas atkoxy
be used. _Specifically. . -

SroUmRIVIRE | y IPERIASN GRS Tiatkanay,araun hgying 1 5 carbon atoms,
vinyltriaceto L. lane, % nyltrimethoxysilane.
y-iséé!%%gtégﬁ%gylt'iethoxysilane, y- glyc
i doxhe agryl Eamprrinboarg sbhtaimed peefertiBly (iB ad ampomtyofdylcloB0 parts by

- hexyl)ethyltrinethoxysil ane n he used. 1 The

BRI RS fac OBrPag by s 06 Doyt sl Beners Heaiand more

. preR&bR @168 15 ?Eﬂ't’sslb}l W¥ight/ Th& bfoufwiiIR R8dbbeE Rhg&Pik alinissble for

fromthe pholoserisitive resin conpositions.
thepegreverbn of thesensitivity. beshirsistaice anditransmission®f patterns.

rCEIF—)Ir ?‘Eg g_l.g%c%f %l @fﬁﬁqﬂg%@%%nsrfoé&%e q_llz)d@velopment
performance of photosensitive compositions.

For the surfactants, polyoxyethyleneoctylphenylether,
polyvoxyethylenenonylphenylether, F171, F172, F173 (product names: Dainippon Ink &
Chemicals Inc.). FC430. FC431 (product names: Sumitomo 3M Limited), or KP34]
{(product name: Shin-Etsu 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 performances of the photosensitive compositions

The 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

" ihe compositions having the solids within the above ranges are used preferably after

being filtered with a millipore filter of 0.1~ 0.2 ymi.



wherein Ris a hydrogen atom al kyl -group having 1 ~ 5
carbon atons, al koxy group having 1 °~ 5 carbon atons
or al kanoyl group having I - 5 carbon atons, |

<a<6, anda+b=6. The acryl conpounds are contai ned
preferably in an anount of 0.1 to 30 parts by weight
with regard to 100 parts by ywi ght of the acryl -based
copolymers of a) and nore preferably 0.1 to 15 parts

by wei ght. The anount_ w thin the above ranges is
advi €481 éhe Bventitepioides L&tk fbshtes |FRMBEHEE (e, pyrgd products of

thg%ﬁ)to"s%.hﬁfe%giﬁ%)ﬁﬂg #%ft&ﬂsﬂhﬁeﬁi&nm@fhoﬁéhT Q015 -subdtf@tes using the

actants o rove the coating performance or
plaensehsigveeasin cpepéwterence of phot osensitive
conpqgsitions. (For .t he surfa nt . . . .
pol yg;?2§ é:{agt in eF]OélalgElgﬂ ghe no}c/if e({cfih@?, ifvention are characterized in that in
© mpaby0xy Ebdmih g nbe padrahen L.CEt bebistrated My, fdrmli phétodehBitive resin

(product .nanes: Dai n|ppon.Ink & Chemcals Inc.), .
cOpeSIOnT-51S DTENO AL RE TS Sn PRI rot shipogiions are
enﬁﬁ%@_ (product nanme: Shin-Etsu chem cal Industry Co.,

.) can be used. The surfactants are contained i
pr ef &r ghitipulan the methnda tof germing gl patéere of /GI3 spbstrates using the
ight.with r rg.t 0 by wei ght of the
P hggorsgns-“bvaesrgsdn 8%'%%?%%‘83%06% fgﬁ(,;&s;nd the anount within
t he &hey eherphogisnsitbveadsin calbesifiars dfithe ineniiareare woated onto the

t he devel opment or coatin rf or mance f th
SuBith SSuRRIRG S et PPURS TPl GoREHREMER i sPagpe pgghod, ete.,

anfOddafliig Qfimk Nte HBRHEPS 8P HliniiNRinzeSd | erkd BP ik bakaI STH pietiike is
I nventi on conpri si ng t he above corrponent S IS

prefesbbraiblisd A0 at oteEPerature of B~ 1WRi g Her arld minhe
conpgsi tionsg havi ng the.solLjds w.thi.n the. abayve ran
o o Dt 5t ot ST 5ORuR TS Fiiey SO RaT R TS UV, deep
UV dlkdiRRRamk)] X _@a!g/s,oétc.oin Jvcdddanck ath thé brephYed Pattéri€and developed
i nvention provides LCD substrates conprising the cured

with dehgtnpment salwiong ke tesaa sinngopesapeparssvhanepyguesceped patterns are
fOIrﬁJJTati on met hods of LCD substrates using the

phot osensitive resin conpositions. The pattern
f or mAbi ale ndeveiopmentf solhdonsnvakilinen aguesus sehdione rarg epfeferably

el S, AR Bl ! B eh g3 Rl S5 o s
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, methy! diethyl amine, dimethyl 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 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 being washed with ultra pure water for 30~90 sec. and patterns are

~ lormed after dry. After the tormed patterns are irradiated with lights such as UV, the



conpositions into organic insulating filmnms, the

phot osensitive resin conpositions are enployed. In
particular, the nethods of formng the pattern of LCD
substrates using the photosensitive resin

conpositions are as follows. First, the photosen3|t|ve
resin conpositions of the invantion are coated onto

the surface of substrates using a spray nethod, rol

coater nethod, spin coating nethod, etc., and coating
pdtiernrsara heatéd 'mlaanatibg/ mathinésnsuch ag as olvere att stehpeptee ik 60~250 T

T_ referab carried out at a

gﬁﬁ@@fm ”% Inglpagiery cgn #’%?btf““F@ m n. Next, the above

for neld)e%@fdsélﬂltf\ﬂel rBin @Bﬁpbsﬁf & BlRErdhdR Wi 'thsth*él grededtd fvention
W, deep WV, electron beams, X rays, etc. in

haa/@&?;ﬁdmtéemmnmem pPeesiayitid heatt resistancea nesolisivnlangsd on and in
pé\%&ﬁ g AR ’FEH rkglg)lg %ﬁ@a?&% rQse M%ta%ﬂﬂ? %g?éo%}é{en% ttfre and

rescri are
trdenmdsamrmnhatshﬂymbtmm scliabilitahs imecriageratielsctsicd oft LOD snauéacturing
arti.cul ar

r ef er bl enmpl Q ed and in t can be
orRe P g S e it cotethc rnati b e lylByautates of the
. inP&HtRASISHE thy @h@t&éﬂi@lt@é‘ GeshP BbHPAHAINR RNABIES thRIfbAfdtidn of superior
am nes such as n- opyl am ne; secondary am nes such

pajterngi ef Hysriayeh éleéﬁ%rlcau anpligd dpyLGRY menufpgtring pyocesmrpfiess photo
&% as trimethylam ne, nmethyl diethyl am ne, dinethyl
ethyl amine and triethyl amne; alcohol anines such

as diFmebditel enctmtmi@rg' ofche pmshylitd«ieetibrarpoéfamd\mmdﬁnents follow.

t hanol am u ons uat.er na
it foliv iR, LML e es 5 Fuehidy st e ireAlr, BRbgie dimiting
th@kebpt ef thaetvyiliomnmoni um hydr oxi de. The devel opnent
solutions are used by dissolving al kaline conpounds
at a concentration of 0.1 - 10 % by weight, and
aque i c solvents such as nethanol and et hanol
and g%@é‘tg%ts can be added thereto in a suitable

EXAMIPME | Al so, after devel opment with the above

o B A R ORGP L5 o ter o

30- 990 Sefask Aith Pedoliag Mebeddrd stikdef, %%a&fsﬂ)@rwéii%m of Af2 ﬁiobls(2 4-
dl:hlqj;%y{vg{ggﬁidgn??t g(?Or Si?rtsat;yewlelrgglta g% ’?ettrgf?ydvrvcl):zyl}urlall’l, 25t Sar?sulg:y welght of
methacrylic acid, 25 parts by weight of compound of formula 7 wherein R is CH; 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 C, which was maintained for 10
hours 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 C 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



patterns are heated in heating machi nes such as an
oven at a tenperature of 150-250 C for 30-90 mn.
Thus, final patterns can be obtained. The
photosenS|t|ve resin conpositions in accordance mnth
the present invention have excellent performances in
sensitivity, heat resistancej3resolution and so on and
in particular. they can remarkably inprove _
preservation stability, at roon1tenperature and
mpfesHanveghols 28 GVEER rrxoif-'@y ap etghhiny ermsef Ralysjyrare measured using
grpterlayer dielectrics of LCD manufacturing process
and at the sanme tinme, the pattern formation nethod of
- LCD siiPoetaragive sf d2- QUisonddinzided i on US| ng the
phot gsensitive resin conpgsitions e
- for ngtl on of sUBerior ?fer ns of ?’%’t’te]" ”li)' -hydroxypheny!]-1-
nﬂﬁ@leﬁﬁyﬂ}bhﬁ@l]@ﬂ@hdﬁﬁ]ﬁg@hb@ Hmdtﬂ andlsl (rjdfng,zmapmeaslnaﬁédwznde -5-
ofo roce For better, understandin
LE?oesCeaﬂ cHoadR] visre %ﬂ“@?'éﬁaP%‘“‘é‘ﬁ’{?a st E‘wdrwhenyll-
15\ 9 NEhHR X ATERN B Rle AIbRphéHof 1 96 thphidq ﬂﬁﬁﬁéﬂaﬁdé—ﬂ%lf&ﬁ@ester was
t he “i nventi on” wi't hout |pl mting the scope of
thummmm@n EXAMPLES EXAMPLE 1 (Preparation of
Acryl S I [).: 1q a.f k with a cooling tube
ana’ SEERFETon AR ROEG R R, 2 2001 605 0
di metiby puad By owight of eje, abbOO prepaited abg,yl-\baéegfuopol@mers,'% parts by

tef rahydroxyfuran, 25 parts by wei ght t hagrylic
W%‘éﬁ‘d 25 Yarts bfewei ghtPrefaomount?a 'M?ﬁﬁuﬂ'@(gfp&yphe’w” 1-
) m%?kﬁiyﬂpﬁ%dgﬂet@?ﬁd@a@ﬂsﬁheh@l 12-nabRtog@inbieddzidies-Skfon®f ester and

styrene ?ar S wei ght  of "but'yl net hacryl ate and

| igris Ay teeighy o mngb@sqdfcr@ﬁsbylcng)mt eepesenied biatormplatle:
were added and gently stirred after nitrogen
substitution.
C, which was
pol ymer sol ut ontainjing acryl -
prepared. 100 par etght of the
conprising the acryl ~based Cldp '
precipitated in 1000 parts by med-ht of ether Poor

Sol vent to elimnate wunreacted @noners. Then. Poor
sol vent in which unreacted products are dissolved was
removed through filtering procé%s usi ng nesh.

Ther Gafel fifxed! PRY iBLR Y85 HKIBI FddidRPS eneglycol 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 um whereby a photosensitive resin composition was

prepared.

" EXAMPLE 2

With the exception that when the acryl-based copolymers were polymerized in
Example 1. 2-hydroxyethylmethacrylate 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 1.

EXAMPLL 3




30 C whereby the solvent containing the unreacted

nmononers remaining after the filtering process were

conpl etely renoved. Hence, the acryl-based copol yners
havi ng the average wei ght nol ecul ar wei ght of 10, 000

were prepared. The wei ght average 13 nol ecul ar wei ght

is an average nol ecular weigi4 in terns of polystyrene
nmeasured using GPC. (Preparation of

I, 2- Qui nonedi azide) 1 nol of . )
4, 4' With phe ¢xceptipnhifigl whemptheragryl=based copolymers were polymerized in

. ' ' I

AR ST R e o0, R T RREAG Lo AR afrp L g brmula 7,
a plartescasitide res at ¢onrpositiac tveed pagpdred in accordance with the same method as

4,4 - 1-%4- [1-[4-hydroxyphenyl] - '
used ma’?%ﬂﬂ‘ £yl ] phenyl ] et hyl i den] bi sphenol

1, 2- napht oqui nonedi azi de-5-sul fonic ester was thus

repared. (Preparation of Photosensitive Resin

Eﬁﬁhﬁﬂéiiion) 100 parts by wei ght of the above prepared

acr y . n ..

or e Ig\; @ﬁﬁlﬁ %EE&F']GL ngj Eoﬁ.f_n %141(% ;ﬂ%f?sgliﬁ%“eex‘gglin%p?_pgguﬁﬁ @as prepared
inrfxaimpleck, hy epptyebraged etnmpdund esppesestipth bp ddrmula 2a:

1, 2- napht oqui nonedi azi de- 5-sul foni c ester and .10

la Ja: OO CHOAI
m xed. Thb
di met hyl et he

of the m xture JONC(GH \/\ED |Itere'd
using a mllipore filter gﬁgz u?)%to reby a

phot osensitive resin conposij{ on was repar ed.
EXAMPLE 2 Wth the exception-that when the acryl - based
copol ymers were polynerized in2a

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
1.

EXAMPLE §
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
i




Exanpl e 1. 2-hydroxyet hyl met hacryl ate was used i nst ead
of the conpound of fornmula 7, a photosensitive resin
conposition was prepared in accordance with the sane
-method as used in Exanple |. EXAMPLE 3 14 Wth the
exception that when the acryl -based copol yners- were .
pol yneri zed i n Exanple 1, 2-4g/droxypropyl nethacryl ate -
was used instead of the conpound of formula 7, .a
phot osensitive resin conposition was prepared i'n
EXsbdtPidiahce with the same nethod as used in Exanple 1.

With.th X { en . . .

o SU, B bR BB Sl BB i, v propares
in Examplea, n emyaﬂ@edvcohqmdd Eepigzontad by &ﬁmm ed by

formul a 2a: ""j  flcH2o[ccH2)50l 11, O 2a was

used instead of the—e H ornul a

| a, a photosensitive resi

i n accordance with the sa used in Exanple

1. EXAMPLE 5 Wth the exceptyon tRat n-the

phot osensitive resin conpgsi ti © dpgred in

Exanpl e 1, an epoxy-based conpound represented by .

formula 3a: OO0 3a was used #mstead of the _

epox d conp of formulala, .a otgsensitjve ..

ool NeR B dure MasPBnimsre somhound TR 1854 phiifsensitive
reﬁﬁlﬂ@n%ﬁthﬁdvﬁsprblﬁdié?ﬂ innecEX@AMdeavith the same method as used in Example

1.

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

in Example 1, an epoxy-based compound represented by formula Sa:

H4C

0 |3
Sa
was used instead of the epoxy-based compound of formula 1a, a photosensitive
resin composition was prepared in accordance with the same method as used in Example
1.

- EXAMPLE 8
With the exception that when the photosensitive resin composition was prepared

in Example 1, an epoxy-based compound represented by formula 6a:

H,4C

6a




. 15 EXAMPLE 6 Wth the exception that when the

phot osensitive resin conposition was prepared in

Exanpl e 1, an epoxy-based conpound represented by

formula 4a: O0--H O3 4a was used instead of the
epoxy-based conpound of fornula |la, a photosensitive

resin conposition was prepargg in accordance with the

same nmethod as used in Exanple EXAMPLE 7 Wth the
exception that when the photosensitive resin

conpowistisedh instegd i dpsaeneay-basedrommobied pf farmubgp b p- hwsesdnsitive
ARG EERSPRE Pl PELL B3 S Pefor 38 iR xamt
Ila, a photosensitive resin conposition was prepared

in accordance with the sane nmethod as used in Exanple

I. EXAMPLE 8 Wth the exception that when the
CONPE ORERBVE EXQ NIBSE conposition was prepared in

Exanpl e I, an €poxy-based conpound represented by o
f or mWish €. exegticn that whenl e agad-hasasldcapalymess wefe pelgmerized in

ESRONY 108588y F AR Lal A rBrehd Br uft BINPRRE W bin¥fa 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 I,

" COMPARATIVE EXAMPLE 2

With the exception that when the acryl-based copolymers were polymerized in

Example 1, p-methylglycidyl methacrylate was used instead of the compound of formula
7 and when the photosensitive resin composition was prepared, the epoxy-based
compound of formula 1a 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 1
to 8 and Comparative Examples | and 2 were evaluated by the following procedures and

the results were shown in Table | 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/cm?) was checked every
day. When change during two weeks was less than 10%, it was marked as “o,” when it
was 10~ 20 %. =" and when it exceeded 20%. “x.”

b) Sensitivity- The photosensitive resin compositions prepared in Examples 1 to
8 and Comparative Examples 1 and 2 were coated onto glass substrates using a spin
coater and then pre-baked on hot plates at 90 C for 2 min whereby films having a

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



resin conposition was prepared in accordance with the

sane nethod as used in Exanple |[|. COVMPARATI VE EXAMVPLE
I Wth the exception that when the acryl - based
copol yners were polynerized in Exanple |I. glycidyl

met hacryl ate was used instead of the conpound of

formula 7 and when the photggensitive resin

conmposi tion was prepared, the epoxy-based conpound. of
formula la was not used, a photosensitive resin
ac ool tof @0 miés apr4é;5amed1 amammnnrodfa[mse to Gildah oh hie: Baiseof 10 s
~ method as used in Exanp . COVPARATI VE EXAMPLE 2

LiRetdh Spaes bk@ébv%%pn%%wrw@np%twaﬁ mapks) ey svege developed with2.38.
e P R RE SR RumHBREAE L 23 3 for | myipgnd then
waghedovitidulbfa [fuse miatea for7 1 amia. mﬁaﬂm,ethp hboasdnziaped patterns were
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same nethod as used in Exanp roperties o

t he mh &wemm-fhwmlmwnnsmmbﬂﬁsmattgmsd rﬁimpﬁmw@d iimabove b) was
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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

transmission were very excellent when compared with Comparative Examples 1 to 2 so
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unsat urated conpound, and iii) 5 to 70 parts by wei ght
of an ol efi n-based unsaturated conpound and then
elim nating unreacted nonomers; b) 5 to 50 parts by
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parts by wei ght of an epoxy-based conpound represented
by formula 1 to 6: OO0 CH2@&0Ii O OO CcHJd I(CH
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wherein Ris is a hydrocarbon group having 1 to 10 carbon atoms and n is 1 to 5;

and

d) a solvent in such an amount that the content of the solids in the photosensitive

resin composition is 10 to 50% by weight..

2. The photosensitive resin composition to form interlayer dielectrics during LCD
manufacturing process according to claim 1 wherein the unsaturated carbonic acid,
unsaturated carbonic anhydride or mixture thereof of a) i) is selected from the group
consisting of acrylic acid, methacrylic acid, maleic acid, fumaric acid, citraconic acid,

methaconic acid, itaconic acid, unsaturated dicarbonic anhydride thereof and mixture

thereof.
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carboni ¢ _aci. unsat ur at.ed car poni ¢ .anhydride or X

SR PesteRErfts TS dptippsificn IB) BEe itttk (s, guring LCD
n@ifictiing profes@Gicydriitiga®l BlaiiEl ReHereth ithe ?hgrhﬂ)xynﬁloﬁb Ccontaining

id, fumaric acid, citraconic acid, methaconicC acid,
olefigrysidounsatumated, sarapenngdof @) di) da selested frapmthararenp consisting of 2-
1 Xt yr . T
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according to aim1l erein the hydroxy group

containing ol'eéfin-bagEd unsaturated conmpound of a)

ii) is selected he group consisting of 2-

hydr oxyet hyl acr 2- hydr oxyet hyl net hacryl at e,
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a compound represent ed _y—f\{rﬁila 7 | 0 4 040
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t g)

m xture thereof. 4. The photosen
conposition to forminterlayer dielectrics during LCD
manuf acturing process accordingyto claiml| wherein the -
ol efi n-based unsaturated conpound of a) iii) is
sel edtherein RasrHi v Hyramdpm is dn2 and mirgursfthereathy |
nmet hacryl ate, ethyl nethacrylate, n-butyl
nmet hacryl ate, sec-butyl nethacrylate, tert-butyl
4.nFhé photosaisitive resinhydmpaitionate foins Apleflpper dileytriad Qluring LCD

m%ﬁ#&@rﬁﬁ/ lgfcg:eegsg %.gcgp%qlﬁgtg :ﬁﬁ‘t éﬁw@t EZ\lvﬁgrgllpg ’rt]h%)(%{efm-based unsaturated
cotporfid P 8NHNY bel&Géd Frintthe GréupCeBRAEBY Inethyl 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-adamantyl acrylate, 1-adamantyl
methacrylate, dicyclopentanyloxyethyl methacrylate, isobornyl methacrylate, cyclohexyl
acrylate, 2-methylcyclohexyl acrylate, dicyclopentanyloxyethyl acrylate, isobornyl
acrylate, phenyl methacrylate, pheny! acrylate, benzyl acrylate, styrene, a-methyl styrene,
m-methyl styrene, p-methyl styrene, vinyl toluene, p-methoxy styrene, 1,3-butadiene,
isoprene, 2,3-dimethyl 1,3-butadiene and mixture thereof,

5. The photosensitive resin composition to form interlayer dielectrics during LCD
manufacturing process according to claim 1 wherein the acryl-based copolymer of a) has
a weight average molecular weight (Mw) in terms of polystyrene of 5,000 to 30,000,
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8. The photosensitive resin composition to form interlayer dielectrics during LCD
manufacturing process according to claim 1 further comprising at least one additive
selected from the group consisting of e) a nitrogen containing crosslinking agent
comprising an alkanol group f) a silane coupling agent, g) an acryl compound and h) a

surfactant,
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