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1 TITLE PHOTOSENSI TI VE RESI N COMPCSI TI ON BACKGROUND OF
THE INVENTION Field of the Invention The present
invention relates to a photosensitive resin
conposition and nore partictlarly, to a
phot osensitive resin conposition having excellent
performances in transm ssion. insulation, flatness,
chem stry resistance and so on, and further, securing
reliable post-process by mif zi ng outgaSS|ng t hat
may occur in interlayer dlelectrlcs by wvirtue of high
heat resistance Le for
use in interl aye&@f@ﬁ%ﬁﬂﬁﬁgg@dﬁﬁ%b%%ﬁ%
manuf acturing process. Description of Related Art
TFT-type liquid crystal display elenments or integrated
circuit elements use inter|ayer diel b cs to
i nsul ate space BatHESPWINPiGigsH 5HN&%@@§ &L
interlayers. To formsuch interlayer dielectrics,
there are being used histskafsenkventipd  subst ances with
excel l ent flatness and small process nunber for
obt aifhé mpeestmt @xtaiperrelatiseb et phétosnofivh eeses semnpospatnt @rdnmore
configuration. Further. according as the display
pe@lldrtyy t0fa phelbicdsiciny stsh Dinpphidys haLiGD)exicaleni mpriovedges in
the structure of TFT-type liquid crystal display

Sl BRI S i MANGE 1aRds. LR8I Bty Sresi@iinde NG 8ASI) @ndl EMTARINCIecuring
that the flatness is increased by making the film

relillI€ F{;‘sa%rc'oc% b\ | EGH | AEut sgh@ma[ @S ob lir GkinieNa$ &, didib&rics by

I nte yer e ectrics applied to LCD nanufacturlng

Vil OFISIGh héd l#alasrls an%)e(%?gpleﬁvgo [Hagﬂ lb%bl &S L?Sg%pﬁn?erlayer dielectrics

during L.LCD manufacturing process.

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 with excellent flatness and small process number for obtaining interlayer
dielectrics of necessary pattern configuration.

Further. according as the display quality of liquid crystal displays (LCD) is
improved. the structure of TFT-type liquid crystal display elements changes and there is
an increasing tendency that the flatness is increased by making the film thickness of
interlayer dielectrics thick. Also, the interlayer dielectrics applied to LCD manufacturing

process require excellent high heat resistance.
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2 In prior arts, the interlayer dielectrics conprise

PAC, binders, solvents, etc. and acryl resins have

been nostly used as the binders. However, the acryl

resins are difficult to exlHbit high heat resistance

that is required for interlayer dielectrics and

therefore, they affected the reflectivity, adhesion

and so on of dielectrics and caused danage on photo

equrp nﬂ%ﬂ)ﬁ %rtg Yfe ﬁn(?ergﬂlﬁ%lg&’i?l%bt?igs c@ﬁ&@sreqjmj Bindepd, Weivests, cte. and

about et hods capablfe of m nim zing outgassing by
acré.,rgqrgq\élthg\?ecgéeﬂB‘E)(Fs?lgt s{degslt BNGEsOfiot B ME 85 B¥SThs are difficult

S PR AR ock manuf acturing pfocesses
are required. . Y. OF THE | NVENT| ON. ,
to g}?pvéhl{g @eﬁggﬁ&t@% 1s[rﬁgmbeEi flg? mger%{arlgg}!ll%lgcitgésgaﬁﬁ é%qu%fg{e, they
of the present invention to provide a phot it
affeessd thecisHpdyityi heray @wg SQRR é’ll?ld Retge rcgrﬁs(r%g Z‘@ﬁ’:a & 8 photo

transm ssion, insulation, flatness, chem stry

equipsiestsane & afighssivgon, and further, securing reliable

post-process by mnim zing outgassing that may occur .

in i Aterdiaylsr stidiseabait coethyds \ipable 06f mHiGHIHe QUtgassing by

resistance property so that it is suitable for use in
imipRhvard [y hed ralsente bwe idendyagdie@Drivanr iad takf Rgnanufacturing

process. an LCD substrate conprising a cured product

pr&kg;eggmrga\g&gsensitive resin and a pattern formation
nmet hod of an LCD substrate using the photosensitive

resin conmposition. It is another object of the
invention to provide a photosensitive resin

conposi tion havg@gﬂﬁﬁﬁg}bfﬁq”@h@@gﬁ¢ﬁyqresistance SO

that it can inprove the reflectivity and adhesi on of

interlayer dielectrics. i : - LG
process ARHEHLE \’en%e 50%68%5 og[‘rji[hé E‘H“I’Jgg‘ Sgg E%J{)@n%% IOSSE present

to outgassing, an L i Si )
inmn@i@ué@g p@widte%é)hotoserg%v%urgﬁrtl E&%EOSCI:IPOI’I ralvﬁllgr(lzgceqleﬁ%eg%rmances in

transmission. insulation, flatness, chemistry resistance and so on, and further, securing
reliable post-process by minimizing outgassing that may occur in interlayer dielectrics by
virtue of high heat resistance property so that it is suitable for use in interlayer dielectrics
during LLCD manufacturing process. an LCD substrate comprising a cured product of the
photosensitive resin and a pattern formation method of an LCD substrate using the
photosensitive resin composition.

It is another object of the invention to provide a photosensitive resin composition
having excellent high heat resistance so that it can improve the reflectivity and adhesion
of interlaver dielectrics applied to LCD manufacturing process and cause no damage on

photo equipments due to outgassing. an LCD substrate comprising a cured product of the




3 photosensitive resin and a pattern formati on net hod

of an LCD substrate using the photosensitive resin

conmposition. To achieve the aforenenti oned objects.

the invention provides photaogensitive resin

conmposition conprising: a) an acryl-based copol ynmer

obt ai ned by copol ynerizing i) a phenyl mal ei m de- based

conpound represented by formulal: CHCHCC O\N\O

( CH3 Bt Using the

Ph%tﬁ’“‘u 'm ur?sa'l 3(10%%8%%{0%%&8”0%?1@2? ?r?)e(la%ﬁed car boni c e

anhydr |de or mxture thereof; and iii) an epoxy group

Ph@@ﬁ?ﬁﬂﬂFHﬁ”hﬁ%%?ﬁ?@?ed conpound b) a

1,2- di azi d | vant
Pr efgql;“gg}ﬁe;]yg tl{q%é)lleﬁ\egﬁ{qj gHBEBtrsrpatE? g]é%nt}ﬁn #8%‘8& hotosgnsttwe

wei ght of the acryl-based copol yner obtalned by
regopohpasEinZoRgrsiny: 5 to 60 parts by weight of the
phenyl mal ei m de- based conpound resented by formula
I asaumecﬂwbawdabmvwﬂewﬂﬁmyﬂﬂ%ﬂwpﬂgwﬁﬁng by wei ght of
t he unsaturated carbonic acid, unsaturated
i) a phenylmaleimide-based compound represented by formula |:

I
CH HC
7 N N
R

wherein R is a hydroxy (OH-) or carboxy (CH;COOY);
ii) an unsaturated carbonic acid. unsaturated carbonic anhydride or
mixture thereof; and
iii) an epoxy group containing unsaturated compound;
b) a 1.2-quinonediazide compound: and
¢) a solvent.
Preferably. the invention comprises
a) 100 parts by weight of the acryi-based copolymer obtained by copolymerizing
i) 5 to 60 parts by weight of the phenylmaleimide-based compound

represented by formula | as described above;



carboni ¢ anhydride or m xture thereof. and iii) 10 to
R 70 parts by wei ght of the epoxy group containing

unsaturated conpound; b) 5 to 100 parts by wei ght of

t he 1, 2- qui nonedi azi de conmpoind; and c) the solvent in

such an anmount that the content of the solids in the

phot osensitive resin conposition is 10 to 50 % by

wei ght. Further, the invention provides an LCD

conpri si 09 53,4 S0 RYyoRUgh: Of tht h@satBRY Qamdbict 4wk unsaturated
resin. Further. the i'nvention provides a pattern

formation neth : h.guhstrate using the
phot 0sens iaﬁi?)\?glgggg&ﬁﬁ@ghpoes(ﬁt %@n. DETAI LED DESCRI PTI ON

OF THE | NVENT] Thi s i nvent | j [

in detail™ %@%8% %s‘,’“.ef%%\t/é’f?'ges%’@o"gg%%%ﬁ?‘t”ﬁ%ﬁﬁgfﬁ? flurated

invention is characterized by conprising a) an

acr YPUBAY¥d copol ymer obtai ned by copol ynerizing i) a

phenyl mal ei m de-based conpound.re 4es nted b foanula

| ashdef WePaghby&eight 9f thy ! uwg 13! "dcoé’é‘%%gﬂiaé‘ aci d,

unsat urated carboni c anhydride or m xture thereof,. and

ii)chamhe sporyt §r cugh contaPwitngabiiaterEPed! cBrpetidy; i the

b) a 1, 2- qui nonedi azi de conmpound; and c¢) a solvent.
phbhgeativyiredasenpaopaliy hieto df Yod) wegd. i n the invention

enabl es prescribed patterns which do not generate

scunyrwhien, deveheRes pevhies raeadi Dycdroprvbgy aScufdre product of the

acryl - based copol yners of a) can be prepared by

pl{oﬂﬂ.br?s%verrgﬁﬁti on using i) the

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.

The photosensitive resin composition of the invention is characterized by

comprising a) an acryl-based copolymer obtained by copolymerizing 1) a
phenylmaleimide-based compound represented by formula 1 as defined above, ii) an
unsaturated carbonic acid, unsaturated carbonic anhydride or mixture thereof, and iii) an
epoxy group containing unsaturated compound; b) a { 2-quinonediazide compound; and
¢) a solvent.

The acryl-based copolymer of a) used in the invention enables prescribed

patterns which do not generate scum when developed to be readily formed.
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phenyl mal ei m de- based conpound represented by fornmul a
1 above, ii) the unsaturated carbonic acid,

unsat urated carboni c anhydride or m xture thereof, and
iii) the epoxy group contaifi ng unsaturated conpound
as nononers in the presence of a solvent and

pol yneri zation initiator. The acryl -based copol yners
can further conprise iv) an olefin- based unsaturated

Conppllrg’l% rAShaded @ Qng{egs Jhs cBh@é"é{tJeH@lﬂ:@B%ndéﬁ:ap%ﬁ@[%n using i) the

conpoun represe formul a used in

phwﬁ[ﬂal?é/'glg% 89{&13 I nFqPovedS rgﬂ)ge%[?ntgr?%'\ %@{\ﬁg Iaznjqwéoi )utm% | dnkMurated

al | ne ueous utions. For

henyl mal ei m de- bas d.co nd 4- h dro ,
Ca%ﬂé'ﬁyﬁﬁl s doFarienic 4p V'epcﬂenﬂy%( tgé{rﬁ? fa@nd AR gl epoxy
enpl oyed. The phenyl mal de- based .conpound
BT o S Gt b egivpy ond
weight with regard to 100 parts by weight of the total
pohrpromelien aidlaofes armlel?aé@cbmrgwlwqr&cmfup@?rt QOMpRFISGAY ) Olefin-
When the anmount is less than 5 parts by wei ght, heat
hareglainsitaned cospdect sasechand. when it exceeds 60 parts
by weight, solubility with regard to al kaline aqueous
sol uTh©pisny Bnaddoidaseet cdrogouht ecrunsated batfedhudal lpdal ¢ used in
acid, unsaturated carbonic anhydride or m xture

thd hﬁreﬁﬁ’(ﬁn hp@Yes hdat Us@hricd ahl&olubiRNtwitN regamis@t alkaltredaqueous
nonocar boni ¢ acids such as acrylic acid. nethacrylic

Sog&bgq unsat ur at ed di carboni c aci ds such as mal ei ¢
cid, funarlc aci d, citraconic acid, nethaconic acid

and ESARRNIK @Ha@en Rie- Hége%a&%;g(;u%g Q'h?@foh?ﬂih%nﬂﬁﬁbé%id@%r 4-

t her eof C use al one or ure a
arti ferable to use acrylic

ca Eﬁhpﬁﬁ%?ﬂﬂEWV?q%mggﬁawﬁrgﬁalelc anhydride in

consj deration of copol ynerization 6
The phenylmaleimide-based compound is contained preferably in an amount of 5

to 60 parts by weight with regard to 100 parts by weight of the total monomers and more
preferably 5 to 40 parts by weight, When the amount is less than 5 parts by weight, heat
resistance is decreased and when it exceeds 60 parts by weight, solubility with regard to
alkaline aqueous solutions is decreased.

For the unsaturated carbonic acid, unsaturated carbonic anhydride or mixture
thereof of a) ii) used in the invention, unsaturated monocarbonic acids such as acrylic
acid. methacrvlic 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

acrylic acid. methacrylic acid or maleic anhydride in consideration of copelymerization
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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 m xture thereofg is contained preferably
in an anount of 5 to 40 parts by weight with regard to
100 parts by weight of the total nononmers and nore
preferably 10 to 30 parts by weight. Wen the anpunt

Sl i €8s, than b part k@t adubodsSsoflicfohi gat! it atd@vBi8pment

‘L%ﬁ§'%ﬁvﬁsny%hglngf%gmﬁaﬁgkusez%%l%fignsoand when it
exceeds 40 parts by weight, solubility with regard to

solfiRY i ne  aqueous sol utions becomes too high. For the
epoxy group contai ni.ng.unsat ur ated conpound. .of [
ood B AN OR GRTGH PSR g pr Myl thereot
met hacryl ate, glycidyl a-ethylacrylate, glycidyl a-ns

18 p@:ﬁpytahglieyqr@hlb}n # ?@P‘HVIOf g_tﬂ_sl&ﬂaw ?fl”ﬁﬂ‘%'? é\;l{% regard % Moo parts
(3-nmethyl glycidyl acrylate, (3-nethylglycidyl ,

bynetiblaart Yheape)] m@nempilagil yreirelpiefegy | éf{é?alpaﬁs by weight. When the
&3- et hyl gl yci dyl nethacryl ate, 3, 4-epoxybutyl )

andainy salbes, thdn 4-papevy butight, iret fiddewt taths, dissotred po kAl gquecus
acryl ate, 6,7-epoxyheptyl nethacryl ate.

| sofutibnERAX WIRAT i lexaceat Ayl mek yhateight. solubility with regard to alkaline

o-vi nyl benzyl gl yci dyl et her, m
ac]gl%&}élsgﬁlgéﬂ SHc¥GEdpbidner . or

vinyl benzyl gl yci dyl et her can be used al one or by

m xtyre, ) b pardh el ghainide bifaffRN& REBpAMADSEaY Bi)UBEd in the
glycﬁayﬁm%éh’gd#§ﬁgf§?m8jﬁéth§fgfyc idgl Y

|n%{;{%ﬁ%l%t&ﬁé&caﬁ?}%I'gg&%é%f ﬁ%@%h}lﬁ?@&%% la@étﬁylacrylate, glyeidyl a-n-
vi nyl benzyl gl yci d Iet@gr or , . -methvlalveidyl
Prﬁpxﬂfﬁyia&er&&xﬂ'éﬁ ;Pf%/-&vﬁt.* d%?‘&a%'r?ﬁj@'%'psgg%‘ aTuls> pmethylglycidy
contal nin unsat uratead conpoun 0] | oV nt .
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patterns to be obtai ned. The epoxy group contaigén% henty]
adupls@t uB dtapdx du o urrthdcsylaiont G wBeKYBFRY br 205Y19te) nO-4rpPoxynepty
amount of 10 to 70 parts by weight with regard to 100
mRtad S ey wWei7ghbxdfeptvhe t-ottallacrylate. o-vinylbenzylglycidylether,  m-
vinylbenzylglycidylether, or p-vinylbenzylglycidylether can be used alone or by mixture.
In particular. it is more preferable to use glycidy] methacrylate, B-methylglycidyl
methacrylate,  6,7-epoxyheptyl  methacrylate, o-vinylbenzylglycidylether,  m-
vinylbenzylglycidylether, or p-vinylbenzylglycidylether as the epoxy group containing
unsaturated compounds for the improvement of copolymerization reactivity and heat
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 paris by weight. When the amount is less than



nmononers and nore preferably 20 to 60 parts by weight.
When the anmount is less than 7 10 parts by wei ght, the
heat resistance of patterns to be obtained is
decreased and when it exceefs 70 parts by weight, the
preservation stability of the copolyners is decreased.
The acryl -based copol yners of the invention can
further conprise a) iv) an ol efin-based unsaturated

10&%@89 q(%ll@l% tfe RRPRNE Cfmé: of pa‘it@ﬁts @ 8¢ blStaJ‘ﬁ@@ Bdjecreased and when it

saturated conpoun iv), nmethyl nethacrylate

fet Ia te.
el OS%roﬁ%t'ﬁﬁt%%%ﬂt}%em‘ %u g )
di cycl opent en acry Ia dlcyclop y
OO erO e R BTG vt SINES o ﬁt%tﬁﬁfr LA Sraura

met hacryl ate, dicycl opentanyl oxyet hy % ae

corgobist piyd) 'wbtmﬁé‘é;‘flytl%t@“'é‘ﬁct%ﬂé&ilbacéb'm oty Z}étha""y'ate sec-
111et hyl cycl ohexyl acryl ate, dlcyclopentanyloxyethl

buadr yialaerylatsobenthyty| acetfrenyiate. piwHpll asruiatiacispprapyl acrylate,
phenyl acryl ate, benzyl acrylate. 2-hydroxyethyl

cyORhbadrybiatey last \-enbylcgelonetyhyhetsacyylatae diayeloperiigyl acrylate,
styrene, p-nethyl styrene, vinyl tol uene, p-nethoxy

diSkYdpeR@ny| derAafeutdagdtiepenteriys apcteneylaor dizy3epkntetyhyhethacrylate,
1, 3- but adi ene can be used alone or by mixture. In

dl&@ﬂp'cﬁt%ﬂf)ne'tﬂ\ I RetARYQatel 8bBEADI Methachiffe, dywloBaG acrylate. 2-
di cycl opent'anyl nethacrylate, or p- nethoxy styrene as

| mctohl Jdgl{exol' S@Sﬁ% Ht&gﬂ%‘aﬁn@&n‘j%&&ﬂﬂ%@ stel Roborny! ac dylate, phenyl

eration I zation reactivity an

kab) ou 0 -
‘“@ﬁﬁt‘%@ p%”@L@%?% ﬁgﬁwwso?vllonlﬂﬁh %ﬁ %ﬁﬁaggggﬁ:ghrmm ¢
unsaturated co ound IS co t ined pr.efer ;
mlRatTeDF 10 PO EBY UCORtY 0 R P eyt AR g
parts by weight of the totaI mers and  no
! mhétaéreabugppmcm%o pagtnd 'byb%frat’ftca"WH?F"@#%‘%’BB%Q“’“W@
ranges, the problens that the
In particular, it is more preferable to use styrene, dicyclopentanyl methacrylate,

or p-methoxy styrene as the olefin-based unsaturated compounds in consideration of
copolymerization reactivity and solubility with regard to alkaline aqueous solution that is
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. With the above ranges, the problems that the
preservation stability of acryl-based copolymers is decreased and the acryl-based
copolymers are difficult to be dissolved in alkaline aqueous solutions which are

development solutions can be solved at the same time.



preservation stability of acryl-based copolyners is
decreased and the acryl-based copolyners are
difficult to be dissolved in al kaline aqueous

sol uti ons which are devel opgent sol utions can be
solved at the same tinme. 8 For the solvent used to
pol yneri ze the above nononers into acryl -based

copol yrmers, nethanol, ethers such as tetrahydrofuran

et hyk?rﬂ@%é%ﬁ%nt"%%?@} géél:yﬁnli:h%{ the GOV GRAIMEEOknto acryl-based

monoet er, osol veacet at e,
_ethyl cel | gsol veacet at e =1 eqghy . hvleth
coRghBRET RYTRCHeF Bty e PRI Sy ERtalyeol mopomethtetrer
- ethyleneglycol dinethylether, ethyle lyc
ctigil@ierirel heronstiAtEtegl ‘?E@P{Cﬁ%?sﬂ ?ég‘ieﬂz\?‘%et ﬁ@ry,ICEIiOSOIVeaCEta[e’
propyl enegl ycol nononet hyl et her, propyleqﬁglxcol byl lveol
dipthrieeaehyer bt Retomendeere ndigihyearel Yool ofynestipdgther.  cthyleneglyco
propyl enegl ycol butylether, propyleneglyco
dimethiietiet.heraledensekcol prdpyyEHeEgl yceé)py]eneglycol methylethylether,
et hyl et heracet ate, propyl enegl ycol propyl etheracetate,
prppOmekBRegnyeomethyittiydr e phemvioegiata, mpneglytlethergl gremleneglycol
met hyl et her propi onat e, propyl enegl yco

prepthet hepppoRhanaioe, puReenedrymddneglycol methyletheracetate.
propyl et her propi onate, propyl eneglyco

BUYLEHREI BhORIRRRL G, HRIpYRNAEl vod! | R8®iletheracetate, propyleneglycol
p%%hH;Féthylkgtone, cyc?oﬁgxanone, 4- hydr oxy 4- nmethy

bt IBRDLAQQRE, %Eylkne%@y%hgt € d%hry"}’elthe@ﬁ%bil%hﬁea Pr of¥pyleneglycol

acetate, butyl acetat€ 2- hydroxy ethyl propionate,

aydroxy, gemet hyl  nELbyL pro rl _fier nép'ﬁlyﬁ% OXYpropyleneglycol
ﬂéﬂH%?WVT m??%yl'%?%@%@ﬁ% @, heéﬁgxy\‘r thyl ace abe e
hydr oxyl .ethyl acetat h xyl, butyl a t A-hvd 4.
RGP é?*Uféftehyrf%f’%c%%{‘g',e%esp‘sﬁoﬁ’ R RLBng rpyarons
| actate, 3-hydroxy nmethyl propionate., 3- hydro t hyl
e RaTRENES- Y oRSF oY B orapy) acslfy qbtiyl aectare, 2>
- butyl propionate, 2- hydroxy 3-nethil met hyl _butyric hyl
hyalco g, ethelt proripnaret hjivdrae 2anethy hisetak progionple. ddweippry 2-methy
net hoxy propyl acetate, nethoxy butyl acetate, ethoxy
ethEtphypioate hat @xylehéibxlyacettey hydroxyl ethyl acetate, hydroxyl butyl acetate,
methyl lactate. ethyl lactate, propyl lactate, butyl lactate. 3-hydroxy methyl propionate, 3-
hydroxy ethyl propionate, 3-hydroxy propy! propionate, 3-hydroxy butyl propionate, 2-
hydroxy 3-methyl methyl butyric acid, methoxy methyl acetate, methoxy ethy! acetate,
methoxy propyl acetate, methoxy butyl acetate, ethoxy methyl acetate, ethoxy ethyl
acetate. ethoxy propyl acetate. ethoxy butyl acetate, propoxy methyl acetate, propoxy
cthyl acetate. propoxy propyl acetate. propoxy butyl acetate, butoxy methyl acetate,
butoxy ethy! acetatc, 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-cthoxy propyl



acetate, ethoxy propyl acetate. ethoxy butyl acetate,
propoxy methyl acetate, propoxy ethyl acetate.
propoxy propyl acetate. propoxy butyl acetate, butoxy
met hyl acetate, butoxy ethy$ acetate, butoxy propyl
acetate, butoxy butyl acetate, 2-nethoxy nethyl
propi onate, 2-nethoxy ethyl propionate, 2-nethoxy
propyl propionate, 2-methoxy butyl propionate,
R=et hoxy ) r opi €. t.h t ; )P » ethv
ey B sy B B As o oo i POPLBIRAT: cthy
pr.opi o 2-but. yk_ i t 2- Ot 9 y )
GRS na Bonso Rl EEprITRady p- AR BRD, Gorigafly SRR Ty et
r.opi onat e, 3-net hoxy. net hyl ropi onat e, . 3- met.ho / ,
pt lﬂr)%te. ﬁr'BBtihBﬁé?tg}’P@-"ﬁ'@?ﬁSx%‘“ﬁF@“ﬁfl|P"‘B%Y$B|°é’h°é‘€ge? J-me)%NOX) butyl
3-nmet hoxy butyl propionate, 3-ethoxy nethyl _
PR LG NAE@OX 3 RS xBFORIORTE- B?H}ﬂxén‘ﬁ%, P@P@fy*ﬁtsx;?'ea?%ﬁyli’mpy'
propi onate, 3-ethoxy butyl propionate, 3-propoxy
Profieid- pribprohulb Prapignath oxyrorymethyt gpiéatce 3-propoxy ethyl
3-propoxy propyl propionate, 3-propoxy butyl
promiopitorfapepod- preppixgropietdiyl 3-popy brat eropBnpigt rbytoxy methyl
et hyl propionate, 3-butoxy propyl propionate or
prapi b€ X biuky lethyp pegrianat, S-manxybprapsegreplicone or 3dmtoxy butyl
m xture. For the polynerization initiator used to
prffibyiEEdnze dskealaRosebymirai@er s into the acryl -based
copol ynmers, radical polynerization initiators can be

usedr@nfle bAlyRRFLd oM iftiator hRANE peBMebge the@Bove monomers into the
2. 2-azobi si Sobutyronitrile,

acRl 7 ?e%l()%. 3](.%114%'. di el Y MRl R fildal®d carPb@used and in particular,
mﬁiogls( I-pmi:teE)xy 5:4?dﬁnefgyﬁ§éﬁeﬂon%trlFe), P

1,1-a Qbis$cy | ohexane- 1-carbanj {ri gg ) ' hiey 2 2.
gt AR bt PPAPRR TRl bl ¢ et TLlIBL A, 22

repared by the radjical reaction of.the above o
az\g@g@ﬁgﬁztgo.\i%Q 4hcgmﬁﬁ!@'£\@ écéméﬁle t Hégzah; 'flgﬁgﬁae-l-carbomtrlle), or
polynerization initiators have preferably a weight
diggdyayeaplistiuadatiwei ght (My) in terns of pol ystyrene

of 5,000 to 30,000 and )

The acryl-based copolymers prepared by the radical reaction of the above
monomers in the presence of the solvents and polymerization initiators 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 configuration, heat
resistance, etc. are inferior and in case of the interlayer dielectrics exceeding 30,000, their
sensitivity are decreased or pattern development is inferior.

The 1,2-quinonediazide compounds in the invention are used as a photosensitive

compound.



nore preferably, 5,000 to 20,000. In case of the
interlayer dielectrics having a wei ght average

nol ecul ar weight in terms of polystyrene |ess than
5,000, their devel opment properties, residual film
rate and so on are decreased or pattern configuration,
heat resistance, etc. are inferior and in case of the
interlayer dielectrics exceeding 30,000, their

sengi, I‘(lt)li” F%ﬁ ﬁrn%ngﬁ%&a&ﬁquogﬁdqoqti Exflﬂcl{éﬁ}é%ld@ﬂnﬁ%nﬂcsester 1.2-

inferi . 2- qui nonedi azi de compounds in
quﬁ]&pe{lﬁ% S%{lﬁ%ﬂﬁ%ge%tgg,ls 09 Pg%ggﬁﬁﬁézﬁjﬂ @sul%%fg)%yt@p eta-ocan be
1, 2- U|noned|a2|de 4- sulfonlc ester, 1,2-
”ﬂh@ﬁ nedi azi de- 5-sul fonic ester, or
%U|noned|a2|de 6-sul fonic ester etc. can
enpl hd. arpencqiiriisne dPRPPHYS cofifbunifs c@ﬁp%%jprgbargﬁa"%
é reacting naphtoqui nonedi azi de sulfonlc ap
nahhibagarnedovissumifeniaigid hapsin cprsifyand Rl cqmpgunds under
base. For the phenol conpounds,
w@kdage-t ri hydr oxybenzophenone, 2,4, 6-
tri hydroxyhenzophenone, 2,2'-tetrahydroxybenzophenone,
4, 4' fot etihahy ghawybenaophadane,2.3.4-trihydroxybenzophenone,  2,4.6-
23, 4. 3" -tetrahydroxybenzophenone, 2,3,4,4'-

tr:h%nf)@\médf@%ylbﬁ]@ZODhenone 2, 2tediaflydox theh raphyichme x y 4.4'-
- 4" -net hyl benzophenone, 2,3, 4,4' - tetrahydroxy
tet?’ahwﬂﬁ*@@é%@ﬁr%@@enone 12,3.4.3 -tetrahydroxybenzophenone, 2.3.4.4-
ahydroxybenzophenone 2,3,4,6

mi?sghgcﬂﬁgém%geﬁ%%&Phﬁ?,ﬁﬁ‘iteﬁaﬂya@o% hexayBeRophaaerhen 4.4
teﬁ% i‘;g%g &OX\%R?({]p%nﬁdne 4” ?4% pé}]%%yo‘?&ﬁ’é%gﬁ{%ﬁéi’@)e@,@,4,6u
pqrr]?gfl)l(lgcr!%grO%X(?pigggn%henon%ﬁé %e hydrox%@(]zop & (?n%nZOpheQ,gbA'—
hexahydroxybenzophenone, 2,4,6,5'-hexahydroxybenzophenone, 3453
hexahydroxybenzophenone, 3.4.5.4'-hexahydroxybenzophenone, 34,55
hexahydroxybenzophenone.  bis(2,4-dihydroxyphenyl) methane, bis(p-hydroxyphenyl)
methane. tri{p-hydroxypheny!) methane, 1.1.1-tri(p-hydroxyphenyl) ethane, bis(2.3.4-
trihydroxyphenyl) methane, 2.2-bis(2.3.4-trihydroxyphenyl) propane, i, 1,3-tris(2.5-
dimethyl 4-hydroxyphenyl)-3-phenylpropane, 4.4'-[1-[4-[1-[4-hydroxyphenyl]-1-
| methylethylJphenyliethylidene]bisphenol. or  bis(2,5-dimethyl  4-hydroxyphenyl)-2-
hydroxyphenylmethane 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 85 %. When the esterification rate is fess than 50 %,



hexahydr oxybenzophenone. bi s(2, 4-di hydr oxyphenyl)

nmet hane, bi s(p-hydroxyphenyl) nethane.

tri (p-hydroxyphenyl) nethane.

1.1.1-tri (p-hydroxyphenyl) ethane, bis(2, 3, 4-

tri hydroxyphenyl) nethane,

2,2-bis(2,3.4-trihydroxyphenyl) propane,

1,1,3-tris(2,5- dinethyl

_res le}}’ﬁ[]i)%{gIE?‘\IMJ[ getgrlf%?%géh gvﬁgﬁ]lnt_eef_ceeds 85 %, preservation stability is
(mq§5$§|ethy 1] pheny[ ] et hyl i dene] bi sphenol , or
b f 5 dinethyl 4- hydroxyphenyl) 2-

hydr | met.hane can used al ope m xture.
Unen! BhE S GRIOHE S o SR S AR ALty i of 5 0
t he above phenol conpounds and napht.oqui nonedi azi de

108 lE’F"f‘bPﬁ z:*%é?r githaresgbl KWmsss ﬁdé‘fe'%éaf ghe aseyldpped; aplygigrs of
rate is preferably 50 to 85 % Wen the esterification

a) pad eqrs pregeyably H&No5E partsby weighddthefamawnt &t lesschian eparts by
deteriorated and when it exceeds 85 9% preservation

wegghabiolubtjty idsfferdmcrbeteed .exfitred ba@s gui merpokied padeis small so that
conmpounds are contained preferably in an amount of 5

patt@n bOQatirar tsSdifyc e mghtf wi évesdrgb0d pares bOONggltt Sinkycted 1.2-
wei ght of the acryl -based copolyners of a) and nore

quiNoBEBEAR Yordbuh8s Rbhapal l%réé)/quWEﬂl RihenlifradiBRd a¥AUIEht ifS short
| ess than 5 parts by weight. solubility difference

pe h&} We e 8XREFEAwRA LS r@Rd a]l]{Qi%*}%péh%@gJ spﬁqltlﬁm ' tﬁaﬁ%l dev &@pment

that patternformation is difficult and if it exceed
soﬂ]pgn B&ro Rs P &1 e‘f‘&Hn?e%ﬂs‘%H ]r{ﬁ'c ui nonedi azi de
s remain in ant en irradiated

t for hor 0 that sol ubi | th
 Tegal f0Ve s ntéseédnﬁﬁwvseef i 138 piaperetatd, e ain and
devel op sol ution econes too | ow and velop
“ar'@&*tfﬁugtn‘éw Hietretrics ppbthys Rt Unbior paiiiz @rq ﬁ
i nventi on does not generate coating stain and
f 1 atrresieofolveiter plaghads ghell @t MEdandnend Kgthanelr |dhess such as

uni formpattern profile to be forned.
tetrahydrofuran;  glycolethers such as ethyleneglycol ~monomethylether and

ormed

ethvleneglycol  monoethylether;  ethyleneglycolalkylether  acetates  such  as
methylcellosolveacetate and  ethyleellosolveacetate; diethylene glycols such as
diethyleneglycol monomethylether, diethyleneglycol monoethylether and
diethyleneglycol dimethylether: propyleneglycolmonoalkylethers such as
propyleneglycol methylether, propyleneglvcol ethylether, propyleneglycol propylether
and  propylencgiveol  butylether;  propyleneglycolalkyletheracetates  such  as
| propyleneglycol methyletheracetate, propyleneglycol ethyletheracetate, propyleneglycol
propyletheracetate and propyleneglycol butyletheracetate;

propyleneglycolatkyletherpropionates such as propyleneglycol methyletherpropionate,




For the solvents, alcohols such as nethanol and

et hanol ; ethers such as tetrahydrofuran: glycolethers
such as et hyl enegl ycol nononet hyl et her and

et hyl enegl ycol nonoet hyl et het2

et hyl enegl ycol al kyl et her acetates such as

nmet hyl cel | osol veacetate and ethy | eel | osol veacetate;
di et hyl ene gl ycols such as diethyl eneglyco

Plfg"sg‘?hgglbm ecftﬁw% 1e1§%ﬁ%5§2?ﬁ%¥?&%gt?@&Oeﬁr@%’l@ch&ﬁfop%@te and

eneglyco
propyl enegl ycol monoal kvl et hers. such
il BRdgPY B REERY M e n gt i BytaRTbons. speh @ toluene and
XYy ; g%i\ﬁt@qt%gsiu?lggg P%h}ev?ﬁetgil%%%e Q@&BX&%&&? andaﬁp-ﬂydroxy 4-methyl 2-
propyl enegl ycol al kyl et her acet at es such as
 pepienpiie enesry sush ansiatyll asqiale Stlat! dpate g aRy) RestaE By jacetate. 2-
et hyl et heracetate, propyl eneglycol propyl etheracetate
hydrky prtiyd yirepiensits: cohydsexy R endily! apethgl gropionate, 2-hydroxy 2-methyl
propyl enegl ycol al kyl et her propi onat es such as
etiptt ppoi@ney lhydoky methyyl laetthier pydspiioethylegeeta. hydroxy butyl acetate,
propyl enegl ycol et hyl et herpropi onate, propyl eneglyco

m@r ARyt heliypnepitg padpe| Rogte, puigphtieredhydoky methy! propionate, 3-
but yl et her propi onate; aromati ¢ hydrocarbons such as

hy(jQJeré?l%'l shionayd, 808idrk&t BBSH [FHSibnAS 3-hydroxy butyl propionate. 2-
nmet hyl et hyl ket one, cycl ohexanone and 4-hydr oxy

h}éf;dé{?ta‘{]ﬁe“é{ H{%ﬁﬂ‘i BOQNE ackdl n%ﬁ*oﬁ&%néh‘)ﬂ hhcB@teMBiciky ethyl acetate,

acetate, propyl acetate, butyl acetate,
hodlY ALXY &I | 908 Sreeire YA Yn@nTehUike, MRAGY! ety
'“%P%ﬁiSﬁﬁ?g?mﬁgﬁygggﬁgy%Eﬁéfﬁ?%m’e c&?'grogfonat%, Sl etny
hydroxy net hyl acet at hydroxy ethyl acetate, hydro "
sy e Emat) <2k noPorahval ety prfSChahS! o fnovs
| actate, butyl |actate, 3-hydroxy qethyl ro iona%e
ctigyl ?I’??@Feo%\yo%’txhyﬂ"ob\f'O%F@F%tpéﬁ’li’oéyﬁiﬂﬁ}" 035717 Ry methyl acetate,
propi onate. 3-hydroxy butyl propionate, 2- hydroxy f
bugsyreethyl agetthyuiout piopk! adstate. BPrseoRYY heeawre. awwsthoxy methy!
met hoxy ethyl acetate, nmethoxy propyl acetate,
. priEbhox 2 -mathpky adet plogionetehdxyetimety hydpyd eeeraenate, @trhghyxy butyl
et hyl
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-ethoxy methy!
propionate. 3-cthoxy ethyl propionate, 3-ethoxy propyl propionate, 3-ethoxy butyl
propionate, 3-propoxy methyl propionate, 3-propoxy ethyl propionate, 3-propoxy propyl
propionate. 3-propoxy butyl propionate, 3-butoxy methyl propionate, 3-butoxy ethyl

propionate, 3-butoxy propyl propionate and 3-butoxy butyl propionate can be used. In

particular, it is preferable to use one or more species selected from the group consisting



acetate. ethoxy propyl acetate, ethoxy butyl acetate,
propoxy methyl acetate, propoxy ethyl acetate,
propoxy propyl acetate, propoxy butyl acetate, butoxy
net hyl acetate, butoxy, ethy$ acetate, butoxy propyl
acetate, butoxy butyl acetate, 2-nmethoxy nethyl

propi onate, 2-nethoxy ethyl propionate, 2-nethoxy
propyl propionate, 2-methoxy butyl propionate,

of %TV%B eds, &ﬁwgm%allpflaﬁérg&@it@s » and c@étﬁBqé%g%thwtha‘? b RRIZ AR @oating
OXYy propy propi onate, 2-et’hoxy “but

hIH] fgﬁnzgﬂa{t r%acléltgldvtlt(?lxe\éc}p@&rﬁyqne&ragﬁlsglﬂetl?v 2 bUt oxy et hyl

onat €, 2-but oxy butyl

pmm mmte 3- net i onat e.
et hyJIl hepsr‘.oébqn&sna&{fr éontémﬁphe&{%blbrng&/ ‘B}%{Bﬁ) &ﬁg\{ag%e 8 dunt of the
propi onate. 3-et
sob%@. tbﬁﬁtwg% 19,1y0é‘ifﬁtssz§ "ILHYPPSHEEE gﬁ%w i t%éﬂo/&;?v Biight and
pr opi onat e propoxy mnet hyl propionate, r %
thférfthwosrgpgbh@ﬁlgﬁ e sali rqugﬁ(g}v%ﬁ RS At ,ug,?ﬁ }gﬁ%{&éﬂy after filtration
3-propoxy butyl propionate, 3-butoxy nethyl
wigr e mhitiipatee filt&- duh.0Xy0. 2 iy Morg pafirariat dey Bset)mmawed in such an
propyl propionate and 3-butoxy butyl propionate can be

antbSB0that Me sPRALArE WS 88 40 b4 bl SvelIhef 1@ iR FouhP o B sOM& Tthe total
nore speci es sel ected fron1the group consisting 13 of

Logl!p}(&ﬁ!wrqu%rsf thafi! W'J/GB %4 eIhlgetB ﬁﬁés@toqstogﬂ% Pecomes thin and

enegl ycol s th easy or coat i ng
couf "@%‘?ﬁ* 0 SR t%hfvie’zfea CnarETt afhirys phecin
uch aqgunt %Ha t he anq$ g .the .solids of the

 hegospe Bk GrOL el FgOPEE DB 84198 SHEMbecones 10 Lo

50 96by wei ght.. and the conpositions having the

sol i Hae BROIPIRBSIHKD RS 1T BHBRASItONG CQBIRESIPE élﬂf‘eﬁ%ﬂﬂefoﬁfpf)&?ms may

filtration with a mllipore filter of 0.1 - 0.2 m
fuitior eoppafed adroyxy redvey ehrahesiver 1 e jompounds, ang) surfgants. if

that the solids are 15 to 40 % by weight. If the
neayemt of the solids of the total conposition is |ess

than 10 % by weight, the thickness of coating becones

t hi nT@NEhoxy 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.

The epoxy resins are contained preferably in an amount of 0.1 to 30 parts by

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



coating flatness is decreased, and if it exceeds 50 %
by wei ght, the thickness of coating becones thick and
it my affect coating nachines during coating. The
phot osensitive resin conposi §4ons conprising the above
conponents may further conprise d) epoxy resins. e)
adhesi ves, f) acryl conpounds, or g) surfactants, if
necessary. The epoxy resins of d) inprove the heat

anfc%ﬁi §t§@5}95eh%91dth%%%\/é kHobY @ g@ﬁfbﬁlﬁr A%th LRk %h&(adcofpf)emers is

he phot osensitive resin conpositiodns For ‘the epox

Teéu%gél D% thBd %E’ﬁ‘%[éﬂ cd%nﬁg@é%r%%ﬁée”c%nn&%%%B{ald?:ﬁ"o! ac epoxy

resi ns, c¢resol novo resi ns atic epoxy

r esi I|c cI| S ester epoxy
reS|E%§C%F§3 egﬁﬂf ‘%@ @j’ g§$ﬂﬁ“r@%%xy resins,
hete pOXy. resins resins (co)pol nerlzed
wi thl ﬁ? ﬂdﬁ?s' ﬁ&ema&'% BERrh Hgnref R ok dtgh as
co olyners of a) can be used and in particular, it is
L“ﬁﬁoéfleg‘é’ﬂp eMEBAHLE CHRUPPRORBINAE BIPHRYOT FROY rSoury fas Bp used. In
novol ac epoxy resins, or glycidyl ester epoxy resins.
pafisglaspoxy r esmﬂﬁbacarl@x}mmm'arin@wow’@fam,ab| y i ningltrizpaoeptilane,
of 0.1 to 30 parts by weight with regard to 100 parts
vilpytrivestightysibhe.t he acryl - basegdarcopodpyheethoxfsilage, and i f v-
the 14 anount deviates fromthe above ranges,
gl e arpE@piobi kriithgthavt vis NarC by B DapokCORN exBNSthl BrimE@OAGHShe can
and thus, sufficient coating performance cannot be
be@Bi@i ned. The adhesives of e) inprove the adhesion to
substrates. For the adhesives, silane coupling agents

havi T‘ig: Mh%@n( LY e SRSk %?J%&%bl?% Rinf%ine G06.PQY %0 BHOWR- weight

met hacryl group, 1socyanate gfoup or epoxy group ca
W 191 re(lfleff‘ﬁ g (r art@ %r eir‘h%% gr t’he %%'I)Zbaseil ccHoolymers of'a).
V|ny+tr|a etox J an
he acn comp unds o ?) improve transmission, heat resistance, sensitivity, etc.

of the patterns obtained from the photosensitive resin compositions.

Preferably. the representative example of the acryl compounds is formula 2:

o
it
CH,O— CHyO— T{CCH=CHz),
] ) ]
OCH; C~CHO~CHy G~ CHO-
CH,0— CHO—

wherein R is a hydrogen atom, alkyl group having 1~ 5 carbon atoms, alkoxy
group having 1 7 5 carbon atoms or alkanoy! group having | ~ 5 carbon atoms.

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

The acryl compounds are contained preferably in an amount of 0.1 to 30 parts by

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



vi nyl tri met hoxysi | ane,
y-isocyanat epropyl tri et hoxysilane, 7

gl yci doxypropyl tri nmet hoxysi | ane, or (3-(3, 4-epoxy
cycl o hexyl)ethyltrinmethoxysibane can be used. The
adhesi ves are contai ned preferably in anount of 0.1 to
20 parts by weight wth regard to 100 parts by wei ght
of the acryl-based copol yners of a). The acryl

prERABRUNAS, P4 pds Hym?él?l’{teTﬁJ ARSH: S$3hBhe RER rﬁn?g%%%eﬁﬂ%gble for
sensitivity, etc the patterns obtained tTomt

hPRRLOSENSE bF K8 {LERILAY %ﬁg@gﬁ%&%d E‘Pr‘,sqf,sg.a%gpm%.

representative exanp

for g}@

CH, glflke méfraqg St g alrwglra ;Eg% %‘}agﬂ% %qrﬁ)yrrlalbcreoab development
‘Qayi‘ﬁ 5 carbon atons, al koxy group having I - 5
PEEFBY eﬁf@HﬁwﬁP“Eﬁ$ﬁﬂﬂﬂfﬁuﬁ?%up having 1 - 5 carbon

atons. | <a <6, and a_ + b = 6. The acry onmpounds

are E@ntalned Br ef er aBtEciaRisan anouﬁ?BWﬂe@yknﬁﬁmé@w“ﬂemer
parts by ight with regard to 100 parts by wei ght of
] PO!\WeV%Ibrlymenbaﬁé@inﬁmr yinells PR Fo# éprpguqimefngs:dbdinippon Ink &

to 15 parts by weight. The amount within the above
Cheamgéss lics). dd#38abCé3 f gprodudhenainepr Sweitene 304 ltimdted), or KP341

sensitivity, heat resistance and transm ssion of
{ppdttterms: Shih€swhtatikbhtsstof C@) Lidpaobeudee coati ng

performance or devel opnent performance of

phot PeeRgtictng GORPAGINEd PRFerably 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

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.

In particular. one embodiment of the methods of forming the pattern of LCD
substrates using the photosensitive resin compositions is as follows.

First, the photosensitive resin compositions of the invention are coated onto the

surface of substrates using a spray method, roll coater method, spin coating method, etc.,




For the surfactants, polyoxyethyl eneoctyl phenyl et her,
pol yoxyet hyl enenonyl phenyl et her, F171, F172, F 173
(product nanes: Dainippon Ink & Chemcals Inc.),
FC430, FC431 (product nanes:1&unmtono 3M Limted), or
KP341 (product nanme: Shin-Etsu chem cal |ndustry Co.,
Ltd.) can be used. The surfactants are contai ned
preferably in an anount of 0.0001 to 2 parts by

anWebAe WhisRrd RIRESLY %e@i@nﬁ’ﬁf&%f@bﬂv%h g0%r0bakieN€he pre-bake is
acryl-base copol yners of a), and the amount within

bove ra S advisab r e ovenent of
F“?ﬁ%baé6grﬂ ﬁg% Pﬂa%ghfﬁﬁg @8{?3?%gnéégyéf t he
photosen5|t|ve conpositions Al so, the jnvention
pr ovNes te@bosu Bsmea ceyingdpriasg HEdias! With ¥1T BecY> deep
of the photosensitive resins and pattern formation
UVietltwas behmb. COraubet riatesrdmicnyithiee propaed paiesistandaleveloped
resin conpositions. The pattern formati on nethods of
witthdevielpeiehi wiut@ne (clkratoac Liendczearyi arts dierebp pravetiteddwitterfs are
formng the pattern of LCD substrates by form ng
foRQt osensitive resin conpositions into organic
insulating filnms, the photosensitive resin

conppgi thoONRvab erﬁn%lﬁﬂ(ﬁﬂ aAllhliRAr dduetisakoluflB®s are preferably
enbodi nent of t met hods of formng the pattern of

njga%edsmw ﬁ%ulﬁﬁ' ﬁetaﬁl BQ%SQ@QH@JFEAIXGAH{&%&J‘ such as sodium

onp05|t|on s as First he phot osensitive

it t ch as n-
| h»@ﬁ)% o RS a“?es'd&é?%é*@”ﬂ;%{ fiind E”‘or?’s‘mlﬂ"
t t
oA @}@"ﬂ?ﬂ]}%@* o “’?So%lﬁﬁés IR EF el hdinal e derary amines
sol vents by pre-bake. ake is

refer
sugly At fregety]gmipe. Wg%bﬁj]g{hgfémap ethy] gy qng tyitgvl amine:

m n.
alcohal  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
thercto 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
formed patterns are irradiated with lights such as UV, the patterns are heated in heating

machines such as an oven at a temperature of 150 ~ 250 T for 30 ~ 90 min. Thus, final

patterns can be obtained.




Next, the above fornmed coating filnms are irradiated
wWth visible rays, W, deep WV, electron beans, X
rays. etc. in accordance with the prepared patterns
and devel oped w th devel opngpt solutions to renove
unnecessary parts whereby prescribed patterns are
fornmed. For the devel opnent sol utions, alkaline
aqueous solutions are preferably enployed and in

par t ¥ elbAbtosdh BBLE r&AN BB p&SEths ROI8AAhifceakRlhd 8N edittNhave
as sodi um hydroxi de, Fa33|un1hydrOX|de and sodi um
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secon ary am nes such as dlethy am ne and
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am.ne an dtrieth am nes such ,

oo B NG Sk AR ﬂyﬁéﬁi*fﬁ‘afﬁ%fftavﬁer%ﬂ%ﬁ Dtha they are
tri et hanol am ne; or, agqueous .sol ons of quaternar

subghi® fruise sraprtt@l@arcweﬁgtr&céfw%%{uﬁb MABHATI R P RG chS 3 dther.
and tetraethyl ammoni um hydroxide. The devel oprment
theyotant inmeve the aetlpsavitbpndipdhgsioniohgntarasr didectinnspatiesto LCD

- at a concentration of 0.1 - 10 % by weight, and

magleous L prga mdselseentdgmegein plwtorequirmeits duvdo etteasblL.
and surfactants can be added thereto in a suitable
anoupér. beAbsadeatindingdd el ppaeeninveition, praferath embodiments follow
devel opnent sol utions, unnecessary parts are
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are formed after dry. After the formed patterns are

lll‘!lllElFl E”C%Lﬁﬂ: d’]"'tilichm{/élﬁllahs SUCh as UV the patter ns are
he ed I'n heating machines such as an oven at a

tenperature of 150 - 250 C for 30'" 90 mn. Thus, fina
patterns can be obtained. 17 The photosensitive resin
conpegk&h&a;sin accordance with the invention have

EXAMPLE 1

(Preparation of Acryl-Based Copolymer)

To a flask with a cooling tube and stirrer, 10 parts by weight of 2,2’-azobis(2.4-
dimethylvaleronitrile). 200 parts by weight of propyleneglycol monomethyletheracetate,

30 parts by weight of methacrylic acid. 30 parts by weight of glycidyl methacrylate, 10

parts by weight of 4-hydroxy phenylmaleimide having formula la:




excel | ent performances such as transm ssion,

i nsul ation, flatness and chem stry resistance and in
particul ar, they secure reliable post-process by

m nim zi ng outgassing that ng§ occur in interlayer
dielectrics by virtue of high heat resistance property
so that they are suitable for use in interlayer

di el ectrics during LCD manufacturing process and
further, _they can inprove the reflectivity and
adhesi on ©f =ntefthyer dielectrics applied to LCD
manuf actufi ng progcess and cause no damage on photo
eqU|pnent due t outgaSS|ng, For better understandi ng

of th Klent WK% tion, preferred embodi ments
foIIo hgh@ exanples are intended to nerely
|IIu33rate |nvent on nore fully without Ilimting

the scope of the invention. EXAMPLES EXAVPLE I
(Preparation of Acryl-Based Copolyner) To a flask with
a cooling tupe.and stirrer, 10 parts by wei ght of
2,2'-azobi s di net hyl val eronitrile). 200 parts by

wei ght of p enegl ycol nononet hyl et heracetate, 30
parts by werght” of nmethacrylic acid, 30 parts by

wei ght of glylcidyl nethacrylate, 10 parts by wei ght

of 4-hydroxyF$henyInaIeinide having fornula la: 18 CH

CH wherein Rit*s OH and 30 parts by weight of styrene

wer e added and gently stirred after nitrogen

subsivhérbini DR.OMRRd Bepaitd BNwSIghtdt sonewaserb aadeddintl @efiB stirred
C, which was maintained for 5 hours to prepare a

aft@P'n}{F%En SQbutichh. CARL AaBidHY sé!ﬁ{uyrl \Q@Sl%qtea%%y MeT Svhich was
concentration of the solid of the polymer solution

cont aj acr
maintained Por%gnours tX prepale a pol\ mer solution containing acryl-based copolymers.

The concentration of the solid of the polymer solution containing acrvi-based
copolymers was 45 % by weight and the weight average molecular weight of the polymer
was 8,5000. The weight average molecular weight is an average molecular weight in
terms of polystyrene measured using GPC.

(Preparation ot 1.2-Quinonediazide)

1 mol of 4 4'-[1-[4-][1-[4-hydroxyphenyl]-1-
methylethyl|phenyl|ethylidene]bisphenol and 2 mols of 1,2-naphtoquinonediazide-5-
- sulfonic acid[chloride] were condensation-reacted and 4.4'-| 1-]4-[1-[4-hydroxyphenyl]-
[-methylethyl]phenyl]ethyliden]bisphenol 1,2-naphtoquinonediazide-5-sulfonic ester was

thus prepared.

(Preparation of Photosensitive Resin Composition)




copolynmers was 45 % by wei ght and the wei ght average

nmol ecul ar wei ght of the polyner was 8,5000. The

wei ght average nol ecul ar wei ght is an average

nol ecul ar weight in terns ofgpol ystyrene neasured

using GPC. (Preparation of I|,2-Quinonediazide) 1 nol

of 4,4 -[1-[4-[I]-][4-hydroxyphenyl]-I

nmet hyl et hyl ] phenyl ] et hyl i dene] bi sphenol and 2 nol s of

, 2- rmpg%&qw G%%ﬁ{j bﬁmedﬁ)a,@% ﬁgéblafegnﬁoqyrﬁéj G Bing acryl-

wer e condensati on-reacte
4.4 -1 ]-[4-11-[.4-hydr oxyphen t%- I1-[4-[1-[4-
oot PR Ry 1y 0 Pl it Shnigopreparsd 44-[1-4-{1-{4

, 2- napht oqui nonedj.azi de- 5- sul foni.c _ester S thus, .
oG HaBal (BB AR Or VP U RHEE )2 MBI diaride-5-
Conposition) 19 100 parts by wei ght. of the above .
sullprip SFdvEs pined 161 RIH Yeb AtsaT Rty JA@WPD@@E\@?@EHWWY‘ethef
copol ynmers and 25 parts bX wei ght of the prepared
sogha' thg ggor[c.g;m[ra_p.o[n@ft ¢ solid of the mixture became 35 % by weight and then
hydr oxyphenyl ] -1-nmet hy[ et hyl ] phenyl ] et hyl i den] bi spheno
fillerel, R tnaagoint! Bpart Midtaesti (B2 ixd evharebs ul ghowisensgst eesimesngposition was
m xed. The m xture was dissolved in diethyl enegl ycol
pr%jﬂ;@thylether so that the concentration of the solid
f the m xture becane 35 % by wei ght and then
filtered using a millipore filter of 0.2 /tm whereby a
phot osensitive resin conposition was prepared.

F‘ggggigﬁ 2 Wth the exception that when acryl - based
- = rs were prepared in Exanple 1. 4-hydroxy
phenyl nal ei m de of formula |a s used in an anouynt _of
20 pArithdhggxcepideryiet W %Cfvrt@ﬁf‘ga RS TEEYE R PP fRample

of 20 parts by weight mherebY acryl - based
|. 4-hydroxy phenylmaleimide of formula 1a was used in an amount of 20 parts by

~ weight and styrene was used in an amount of 20 parts by weight whereby acryl-based
copolymers where the concentration of the solid was 45 % by weight and their weight
average molecular weight was 8,400 were prepared, a photosensitive resin compaosition

was prepared by carrving out the same method as used in Example 1.

EXAMPLE 3

With the exception that when acryl-based copolymers were prepared in Example
I. methacrylic acid was used in an amount of 35 parts by weight, 4-hydroxy
phenylmaleimide of formula 1a was used in an amount of 30 parts by weight and styrene
was used in an amount of 5 parts by weight whereby acryl-based copolymers where the

* concentration of the solid was 45 % by weight and their weight average molecular weight



copol ynmers where the concentration of the solid was 45
% by wei ght and their weight average nol ecul ar wei ght
was 8,400 were prepared. a photosensitive resin
conposition was prepared by2garrying out the same

nmet hod as used in Exanple 1. EXAMPLE 3 Wth the
exception that when acryl -based copol yners were

prepared in Exanple |. nethacrylic acid was used in
wllk, @dﬁ)\l‘;gl,re ed?f: apcd, RN %&s%lt}%'r@gﬁ moﬁhp@éfﬁ'&rp%)is prepared by carrying
phenyl nal M de of forrmul a was used in an anount

d
ouf s SRR B B PET Yher eby "aaryi - based

copol yners mhere the concentration of the solid was
45 % by wei ght and their wei ght average nol ecul ar
ﬂmeight 20 was 8,800 were prepared, a photosensitive
2/ onposi tion was prepared by carrying out the
same nmethod as used in Exanple 1. EXAMPLE 4 Wth th%
excePtiihohe eraptiohiat ‘éb‘?‘%“ﬁ&@é‘ﬂ‘ CEBBMpREYeregsnared in Example
prepared in Exanple 1, methacrylic acid was used in
I aretimeniatac of waOusgdrin gn byroweti f KO, paglh P iveRjght ngdly i ypthgcaylate
was used in an anmount of 20 parts by weight, 4-hydroxy
whsay |nnal ansondef o p:irtsrbml’vaighta4-hmasuxus)édm'lmalahnid¢mﬁfﬂrmula la
of 40 parts by weight and no styrene was used wher eby
waBCH¥d in Base@dumogolly pRisShwheizht diene siycmatwaatused whkrebhacryl-
solid was 45 % by wei ght and their weight average

bab® S8l \AerVRIHGRE (hWaSn&nE}bET e ROBPATRAS B by weight and their
photosensitive resin conposition was prepared by

\&@kl\% % %{e&bltg B MRihed pasyLize rebzﬁl‘egxé‘rﬁﬂoﬁ)sénsmve resin

ceptlon t hat enh acryl - based
cnmsznlanﬁra’rasS pr\é\:%e{rgd By ?z@% rgg odt %e":s)éﬁlm&hod as used in Example 1.

EXAMPLE 3

With the exception that when acryl-based copolymers were prepared in Example
1. 10 parts by weight of 2,2"-azobis(2.4-dimethylvaleronitrile), 200 parts by weight of
propyleneglycol monomethyletheracetate. 30 parts by weight of methacrylic acid, 30
parts by weight of glycidyl methacrylate, 10 parts by weight of 4.carboxy

phenylmaleimide of formula 1b:




1, 10 parts by weight of
2,2"'-az_obis(2.4-dinethylvaleronitrile), 200 parts by
wei ght of propyl enegl ycol nononet hyl et heracetate, 30
parts by weight of nethacrylp¢ acid, 30 parts by

wei ght of glycidyl nethacrylate, 10 parts by wei ght of
4- carboxy phenylnmaleimde of formula | b: 21 CH CH CH
HC N/ wherein Ris CH300OO and 30 parts by wei ght of
styrene were used whereby acryl -based copol yners where
t he concent GatH et HeHdolid was 45 % by wei ght and
their meight'average nnﬂecular wei ght was 8,400 were
prepared, a |photosensitlive resin conposition was
prepared by @drryi ng blfc the same nethod as used in
Exanpl e 4= LE 6 Wth exception that when
acryl €based copo rs were pﬁ%pared in Exanple 1,

4- car boxy phenyl mgl ei nide of fornula | b was used in an
anmount of 20 partg by weight and styrene was used in
an amount of 20 _parts by wei ght whereby acryl - based
copol yner s whefe€ toncentration of the solid was 45
% by wei ght an(d wei ght average nol ecul ar wei ght
was 8, 600 wer e prgpared, a photosensitive resin
conposition was prepared by carrying out the sane

nmet hod as used ianxaane |. EXAMPLE 7 22

wherein R is CH;COO, and 30 parts by weight of styrene were used

whereby acryl-based copolymers where the concentration of the solid was 45 %

by weight and their weight average molecular weight was 8,400 were prepared, a

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

in Example 1.

EXAMPLE 6

With the exception that when acryl-based copolymers were prepared in Example

1. 4-carboxy phenylmaleimide of formula 1b was used in an amount of 20 parts by

weight and styrene was used in an amount of 20 parts by weight whereby acryl-based

copolymers where the concentration of the solid was 45 % by weight and their weight

average molecular weight was 8.600 were prepared, a photosensitive resin composition

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

EXAMPLE 7



Wth the exception that when acryl-based copol yners
were prepared in Exanple 1, nethacrylic acid was used
in an anount of 35 parts by weight, 4-carboxy
phenyl mal ei m de of formula I12®» was used in an anount
of 30 parts by weight and styrene was used in an
anount of 5 parts by wei ght whereby acryl - based

copol ymers where the concentration of the solid was

\thlgi Zﬁ?% t%é%@ti%gﬂatt g acV‘ﬁi-tglg%l QPEIARE WD SFeHaRM in Example

were prepared, a photosensitive

. o ] ' ] osensi tive |

| R GaT, ot Gl P ERRARRE b Ry Wl Receroow
ti t hat | -based we

DB OAOF AT BEEMN @ 4 ST PR Oh) B Dl oy serene

an anpunt of 40 parts by weight, glycidyl nmethacrylate
wagdsed Hed RO CARTWRE bETYeIRt B ?é’&'k?;?fy\}ag%ﬂtc?l’ﬂi’@ﬁ&b‘g‘?&fe the
phenyl mal eimide of formula | b was used in an amoynt |
copfentidtiqagfitie pfideasghst %o dndvaieht apd fheiavaigly ayerase MAKFERyweight
acryl - based copol yners where the concentration of the
wsd.it) wes ptEpasdyn pMretaghnsitivsdresingiomposiBprn vas aleppiggdy carrying
nol ecul ar wei ght was 9, 300 were prepared, a
ouphetsame Astiokd\ae useisin kxampkposi ti on was prepared by
carrying out the sane nethod as used in Exanple 1.
COVPARATI VE EXAMPLE | Wth the exception that when
acryl - based copol yners were prepared in Exanple 1,
edapdizoxy phenyl mal ei mde of fornula la was not used
—and 10 parts by weight of

2, 2" y . ifll ' / | loy eréwere a xample
2 wiaaRt gg%sé?rd{hqg{\g&l YA E5R0 Ly {7%‘ 2RBreRREfafed M Fxampl

wei ght o ene co nononet hyl et her acet’at e,
AR LR TSR RGO Sy SR g meteri
we\ll.\%/e lesgc? tin aci)nf anq(?lgnrt]%flm ggrttsh gyg\rw%i ghlg tﬁfcar orx(; pHgney'(Hm\elt\Q%ng br Fosrmula ib
was used in an amount of 40 parts by weight and no styrene was used whereby acryl-
based copolymers where the concentration of the solid was 45 % by weight and their

weight average molecular weight was 9,300 were prepared, a photosensitive resin

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

COMPARATIVE EXAMPLE 1

With the exception that when acryl-based copolymers were prepared in Example
1, 4-hydroxy phenylmaleimide of formula la was not used and 10 parts by weight of
2.2 -azobis(2.4-dimethylvaleronitrile, 200 parts by weight of propyleneglycol
monomethyletheracetate, 40 parts by weight of methacrylic acid. 20 parts by weight of

glycidyl methacrylate, and 40 parts by weight of methylmethacrylate were used whereby




acryl - based copol yners where the concentration of the
solid was 45 % by wei ght and their wei ght average

nol ecul ar wei ght was 9, 300 were prepared, a

phot osensitive resin conposPgi on was prepared by
carrying out the sanme nethod as used in Exanple 1. The
properties of the photosensitive resin conpositions
prepared in Exanples | to 8 and Conparative Exanple |

acyﬁ-rbgTegvc%le?gﬁps B¥erk NRe E&Sclef?t%tg)lg cﬁT tﬁ% g4l &as @B, tyeweight and

results were summari zed in Table el ow. a)
Sensi Livity-T n : ) - .
0 DR RG0SR RSl MR

- . d I ' i
coRISIEREAS By BREE Do T Ar B ioas SR AR

whereby filns were fornmed. The thus obtained filns
were irradiated with UV having an intensity of 15
Mo/call' at 365 nmfor 15 secqonds using predeterm ned
pat t &Rt pipReliss offhernbatosgisiiveHayn GRIRROSIES dreaesg 1ifpgmples |
0. 38 wt. % aqueous sol ution of )
totSetrdafiemhybavmbrérumtayidweli araluated 25 e fpllpwing mreredigag and the
then washed with ultra pure water for I mn.
redie meaf tvermartzee imbae | delvel oped patterns were
irradiated with UV an intensity of 15 nMcmat 365 nm
for FSHeCoNdT he pholokmkiside sdsinlcdihpCsitions @Fepared indixdntphesn to 8
heated, cured in the oven of 220 C for 60 mn.
anWESRRYaRRELGRPRA | fldrdBoMET Btk Rebktraltl Usk@ta spin coater and
Resi st ance- The wi dth of top/bottomand left/right of

th%@ﬁ%@&écﬁ&ﬂﬂ gfaitésrﬁ'f" 00 FORIRAL iy IRRAN G11A)S WiRStoRRaS Ur ed.

e c e rate of angles on the basis of before-

\ _ 0, : " " ) ,
\Thgg F?e tf\v}:lgibgb'leg %lilas/ ‘S%el“at. iﬁ%ﬁ%}f@ihlegg’ﬂ%vy\}%x ﬁ%tlteﬁsgtt%boefel SmW/cm
40 % "bad." c) After-lmage-In order to eval uate
atafobemmifondé, sepamie| usingepreddterrinesh pasteru shasks. t Hereafter, they were
- photosensitive resin conpositions prepared in Exanple

debelbpeBwan 0. 38onParagtiéone sExtopbeteiramethylammoniumhydroxide at 25 C
for 2 min. and then washed with ultra pure water for | min.

Thereafter, the above developed patterns were irradiated with UV an intensity of
15 m/cni at 365 nm for 34 seconds. mid-baked at 120 C for 3 min. and then heated,
cured in the oven of 220 C for 60 min. whereby patterned films were obtained.

b) Heat Resistance-The width of top/bottom and lefi/right of the patterned films
formed in above a) was measured. When the change rate of angles on the basis of before-
midbake was 0 ™ 20 %, it was marked as “excellent,” when it was 20 ~ 40 %, “not bad,”
and when it exceeds 40 %, “bad.”

¢) After-lmage-In order to evaluate after-image, panels were fabricated using the

photosensitive resin compositions prepared in Example 1 to 8 and Comparative Example




24 | and after the panels were fixed into franmes for
certain period, whether stripes or inmage of previous
franmes remai n when the next franme was turned was
observed. Wien there was no 24ter-inmage, it was marked
"very good," when after-inage appeared for severa

m nutes and then di sappeared, "good," and when
after-inmage still remained in the next frane. "bad."

a-F@bJﬁ%r Ihe n?sﬁap L& L PeRSihio! f¥dnhed f()m]e.[rﬁ@ pdrieat wﬁ%ﬁéﬁs&@g gr image

ter-| 100Not BadGood Exanpl e 2115Excel | ent

Of@xoﬂé‘f’%éim%@pﬁﬁﬂiﬁhkﬁﬁ%%%&o%ﬁ%% *f}i"e&é%%é%%ce ent Gooc

| e 7145Exce|| nt Good Exanpl e 5 Excel l,er
R S e M ek e

les | to 8 wher ere were used | - bas

dpe%ﬂp%F M?&elﬁrf@w%&nggh%ﬁﬁw&wﬁ@ ‘terad, aﬁ@%ﬂ%%ﬂ%ﬁ%@ still

onpounds in accordance with the invention had an

| 16@&1@@1 Indht neé Hemei gy of 100 - 160 mi/cd and

especially, they were

Table |
"S-én;iﬂtnivji-tyj (nﬂx’(ﬁn'} Heértil{é;iistance After-Image
Example | | 100 “NotBad | Good
CExample2 | 11S | Excellent | Good |
j Example3 | 130 | GExcellent | Good |
- Example 4 130 Excellent | Ver\ v Good |
 Bxamples 110 | NotBad | Good
Example 6 | 125 Excellnt |  Good |
1 Cxample 7 ‘ 145 1 Excellent |  Good
_Aﬁ Example 8 155 . Excellent | Very Good
! !
}CofﬁQﬁﬁﬁEi_"" 90 " Bad . Bad |

From Table | above. Examples | to & where there were used acryl-based
copolymers prepared by comprising the phenylmaleimide compounds in accordance with
the invention had an excellent sensitivity of 100~ 160 mJ/cnf and especially, they were
very excellent in heat resistance and had thus little effect on the formation of after-image

of liquid crystals. Therefore, the invention is applicable to interlayer dielectrics. In

ten aﬂ)ér-image



very excellent in heat resistance and had thus little
effect on the formation of after-inage of |iquid
crystals. Therefore, the invention is applicable to
interlayer dielectrics. In 255contrast. Conparative
Exanple I was not good in sensitivity, heat resistance
and after- image and it is thus difficult to be
applied to interlayer dielectrics. The photosensitive

y A . hiibyi . . nd after-
coili]tgz%sgboqgém%ﬁle Ii\%gii)lé P W26 ¢8I g&ﬂicﬁ'l é@h&ﬁv&ﬁ%eétﬂ\é&&%ﬁc%% d aft

excel | ent rformanceS such as transm ssion,

. insulation, flatness an em str |.stance and in

Mgk Ei"iddt'lsgws {{‘h‘&/’h ORL pé)ﬂ‘ﬁ‘gr‘ﬁ ‘a eﬁé"%g{cﬁ%—%ﬁ%b ess by
m ni m zi ng out gassi ng that .may . occur in intzﬁquen. hav
di el BR% PPASSPYIVF ek COPPRHTYITS HBACOdRT St W e o paliqy have
so that they are suitable for use in intg&L yer )

exel e eRar formancg FIGHEs e war o Al Phg 190 ese %H‘dstfy resistance
further, they can inprove the reflectivity and

angdhgaitisnlapfthpnsesureasedipblgipeFlaypedse Y Apipimigi et itgaetng that may
manuf acturing process and cause no damage on photo

ocewuin pneriayer disdectiicsdyt Gass phbigh 2@atGesibtvB:eWraperiysso that they are
clainmed is: 1. A photosensitive resin conmposition

SUREHIPfdrSisagn iragrian: aeleyiricbadsstk Lopohymehctaldtgaproeds yd further,
copol ynerizing i) a phenyl mal ei m de- based conpound

- th&ERIEHENEROhBYAQFiNH and adieslon dEhhtengfegidiel s @pplied to LCD

Rydroxy (011-) or carboxy (CH3COO-); ii) an

111%@%&#%%&;?&{:9@%9%%5% n%%a%aéég(?\f@&g% gﬁﬁﬂn&ﬁf BRNb Gutgassing,

or mxture ther



ii1) an epoxy group containing unsaturated conmpound;
b) a 1, 2-qui nonedi azi de conpound: and c) a solvent. 2.
The phot osensitive resin conposition according to
claiml conprising: a) 100 pagts by weight of the
acryl - based copol yner obtai ned by copol ynmerizing 27 i)
5 to 60 parts by weight of the phenyl nal ei m de-based
compound represented by forrmula I; ii) 5 to 40 parts
by wei ght of the unsatura&g II\ggrbonlc aci d,
unsaturated carbonic anhydride or m xture thereof.
and iii) 10 to 70 parts by weight of the epoxy group
containing unsaturated conpound; b) 5 to 100 parts by
ght of the 1,2-quinonedi azi de conpound; and c) the
“@@W%@ﬁﬁ“ﬁﬂssuch an armount that the content of the
solids in the photosensitive resin conposition is 10
to 50 % by weight. 3. The photosensitive resin
conmposition according to claiml wherein the
1. phgnyéseadigveries e chapedlti @ovpuunther epr esent ed by fornul a
| is 4-hydroxy phenyl mal ei m de or 4-carboxy
pheny) anedcejl1baste. cofolyhheophiotdislectpbtymeeizingsi n
conmposition according to claiml wherein the
unsat ur atjeglph@@mddintdedsdsell cmmandl Eptaehie@bpismingla 1:
anhydride or mxture thereof of a) i1i) is selected
from the %roup consi sting of acrylic acid,
net hacryl ¢ | eic acid, fumaric acid,
citraconi ¢ acid, t haconi c aC|d i taconi c acid,
unsat ur at d dlcar oni ¢ anhydri de t hereof

/\/\

R
wherein R is a hydroxy (OH-} or carboxy (CH;COO');
ii) an unsaturated carbonic acid, unsaturated carbonic anhydride or
mixture thereof; and
iii) an epoxy group containing unsaturated compound;
b) a .2-quinonediazide compound; and

¢) a solvent.

2. The photosensitive resin composition according to claim 1 comprising:

a) 100 parts by weight of the acryl-based copolymer obtained by copolymerizing




and m xture thereof. 5. The photosensitive resin
conposition according to claiml| wherein the epoxy
group containing unsaturated conpound of a) iii) is
sel ected fromthe group conspgting of glycidyl

acryl ate. glycidyl nethacryl ate, glycidyl
a-ethylacrylate, glycidyl a-n 28 propyl acryl ate,
glycidyl a-n-butylacrylate, (3-nethylglycidyl

acryl ate,

L (3- hyl gl yci dyl h | -
(3-ethyl g'|)§/5§ it(r’olf/‘ﬁltO é%‘%y%glt"é%{gl’(tgiﬁg{hﬁsﬁge}(ly@%agé)}wde-based compound

met hacryl ate, 3, 4-epoxybutyl acrylate, 3,4-epoxybutyl
netH33F§P§9§§ﬁ@?7¢%goxyheptyl acryl at e,
6, 7- epoxyhept nmet hacryl ate, 6, 7- epoxyheptyl

yl .
a- et hyl achy? & 80 rads, Pyiyichdn 2§ thy Y ipre sghoniqygeid, unsaturated
vi nyl benzyl gl yci dyl et her, p-vinyl benzyl gl yci dyl et her,
nixwaﬂ@nkh@hﬂbﬁﬁoﬁﬂﬁﬂh@tbﬁ@ﬁb@éﬁsitive resin
conposition according to claiml wherein when the
acryl - baiseth copdlpyneby iveigt epdhedpoxiyt grbup cérgaining unsaturated
conprises as a nononer iv) 10 to 70 parts by weight
of am@uedii n- based unsaturated conpound sel ected from
the group consisting of nethyl methacrylate. ethyl

et hges 1 @iogartBbPUkisht SBhH AL dihediasescdiionhd; and
nmet hacryl ate, tert-butyl nethacryl ate, nethyl

acryLatg. shRER aPYLcirGhY hAbEnt BME! RO lentrRIFN@GT Y0I1RE €in the
2- net hyl cycl ohexyl nethacrylate, dicycl opentenyl

G ARG et EHERRBAGAN Lo REFN A&, di Cycl opent enyl
P a

net hacryl ate, di cycl opentanyl et cryl ate,

di cycl opent anyl oxyet hyl net hacryl ate, isobornyl

nmet hacryl ate, cycl ohexyl acryl ate, 2-nmethyl cycl ohexyl

Lacrylate, djcyclopentanyl oxyethyl acrylate, isobgrn

. 20P1 RhEOSHRERGI T NAETRRALE, EHSIGE (oI 3 Wherdn  the
benzyl acrylate, 2-hydroxyethyl nethacrylate, styrene,

phanytelsyhidstbpsasnecompoundt higprestnygdenky pofBelRY|I | sti§r éniydroxy
vinyl toluene, p-nethoxy styrene, 1, 3-butadiene,

phicsypreneide By 3-caibrey phydnymadeitmidteadi ene, and mi xture

- thereof.

4. The photosensitive resin composition according to claim | wherein the unsaturated

carbonic acid. unsaturated carbonic anhvdride or mixture thereof of a) ii} 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.

5. The photosensitive resin composition according to claim 1 wherein the epoxy group
containing unsaturated compound of a) iii) is selected from the group consisting of

glycidyl acrylate, glycidyl methacrylate, glycidyl o-ethylacrylate, glycidyl o-n-



7. The photosensitive resin conposition according to
claiml wherein the acryl-based copolyner of a) has a
wei ght average nol ecul ar weight (Mv) in terns of
pol ystyrene of 5,000 to 30,880. 29 8. The
phot osensitive resin conposition according to claim!|
wherein the 1,2- quinonedi azi de conpound of b) is
selected fromthe group consisting of 1,2-
pl%&lylé{wﬂgtgl %@a%gf 4 -ngtlg\gljly?ategls[; frleth tyé'lycldyl acrylate, B-methylglycidyl
m%ih%cl_l%gtf:nqgag ]ZchiHlotaS% nl I%é/ glzt hl’ mel?h %%ur -epoxybutyl
cording to claim]| fu ther eas one
Xy VB OREr B LI . G GRS %C%ﬂt%f e
to 30 parts_by MEI%ht of an ?oxy resin, e) 0.
m@awslaqsy VvieT-§PRXYBEDTEN  daRbElagiylale.) e-V1n3t”afnétig|c¥5rdt>£eﬂt?\} m-
wei ght of an acryl conpound, and g) 0.0001 to 2 parts
vitwbanaylgheidstether.guyindbengie s dyiethesgarare gerwd  parts by
wei ght of the acryl-based copolyner of a). 10. An LCD
substrate conprising a cured product of the
phot osensitive resin of any one of clainms Ito 9. 11. A
6. Pkt séaitnRikean corpbddornbccardihCh sldbstinabeeiusiing thhacryl-
phot osensitive resin of any one of clains | to 9.

based copelymer is prepared, it further comprises as a monomer iv) 10 to 70 parts by
weight of an olefin-based unsaturated compound selected from the group consisting of
methyvl methacrylate. ethyl methacrylate, n-butyl methacrylate, sec-butyl methacrylate,
tert-butvl methacrylate, methyl acrylate, isopropyl acrylate, cyclohexyl methacrylate, 2-
methvlcyclohexyl methacrylate, dicyclopentenyl acrylate, dicyclopentanyl acrylate,
dicyclopentenyl methacrylate, dicyclopentanyl methacrylate, dicyclopentanyloxyethyl
methacrylate, isobornyl methacrylate, cyclohexyl acrylate, 2-methylcyclohexyl acrylate,
dicyclopentanyloxyethyl acrylate, isoborny! acrylate, phenyl methacrylate, phenyl
acrylate, benzyl acrylate, 2-hydroxyethyl methacrylate, 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.

7. The photosensitive resin composition according to claim | wherein the acryl-based
copolymer of a) has a weight average molecular weight (Mw) in terms of polystyrene of

3.000 to 30,000.
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8. The photosensitive resin composition according to claim | wherein the 1,2-
quinonediazide compound of b) is selected from the group consisting of 1,2-
gquinonediazide-4-sulfonic ester, 1,2-quinonediazide-5-sulfonic ester, 1,2-quinonediazide-

G-sulfonic ester, and mixture thereof,

9. The photosensitive resin composition according to claim 1 further comprising at least
one additive selected from the group consisting of d) 0.1 to 30 parts by weight of an
epoxy resin. e) 0.1 to 20 parts by weight of an adhesive, ) 0.1 to 30 parts by weight of an
- acryl compound. and g} 0.0001 to 2 parts by weight of a surfactant with regard to 100

parts by weight of the acryl-based copolymer of a).

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

of claims 1 to 9.

L1, A pattern formation method of an LCD substrate using the photosensitive resin of any

one of claims ! to 9.



